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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢usnke 06a30BOr0 YpPOBHS Ha YpPOBHE CpeAHEro o0mero ooOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKEHUH W TpeOOBaHMH K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarenbHOU mporpammel, npenactaBieHHbx B PI'OC COO, a takxke ¢ yaérom (enepanbHO
pa0oueil mporpaMmbl BOCIUTaHUS U KOHLEMIUH IpernojaBaHust yueOHoro npeamera «Pusuka» B
oOpa3oBaTenpHbIX  opraHu3auusax  Poccuiickoit ~ depepaumu,  peajn3yrOIUX  OCHOBHBIE
o0pa3zoBaTeNnbHbIC POTPAMMBI.

Coneprxanue mporpaMMbl 1o (U3MKe HarpaBlieHO Ha (JOPMUPOBAHHME €CTECTBEHHO-HAYUHOU
KapTUHbI Mupa oOyuaromuxcst 10—11 kiaccoB npu oOyueHun ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIbHOCTHOIO noaxoaa. Ilporpamma no ¢usnke cooTBeTCTBYET TpeOOBaHUAM
OI'OC COO K mnnaHUpyeMbIM JIMYHOCTHBIM, IPEAMETHBIM WU METaNpeIMETHBIM pe3yjbTaTaMm
0o0y4eHHs, a TaK)K€ YYUTBHIBACT HEOOXOAMMOCTh PeaH3allM MEKIPEIMETHBIX CBS3eU (PHU3UKU C
€CTECTBEHHO-HAyUHBbIMU y4€OHBIMU IperMeTaMU. B Hell ompenesnstoTcsi OCHOBHBIE LIE€IM M3Y4EeHUs
Gu3MKN Ha ypOBHE CpeJHero oOIero oOpa3oBaHus, IUIAHUPYEMbIE PE3y/bTaThl OCBOCHUS Kypca
(U3HKY: INYHOCTHBIC, METANPEAMETHEIE, TPEIMETHEIC (Ha 0a30BOM YPOBHE).

[Tporpammanopu3NKeBKIIOYALT:

® IUIAHUpPYEMBIE PE3yJIbTaThl OCBOEHHUS Kypca (u3uKu Ha 0a30BOM YpPOBHE, B TOM YHCIIE

MPEIMETHBIEC PE3YIIBTAThI IO TOAAM O0yUYCHHS;

e cozaep:xaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

@du3nka Kak Hayka o HambOosiee OOIIMX 3aKOHAX NMPHUPOJbI, BBICTYIAs B KauecTBEe y4yeOHOTro
npeaMera B ILIKOJE, BHOCUT CYILECTBEHHBIM BKJIQJ B CHUCTEMY 3HAHUH 00 OKpyXarolleM MHpeE.
HIkonbHBINA Kypce (PU3HKH — CUCTEMOOOPA3YIOIIUH IS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB W SIBICHHW, W3Yy4aeMbIX XHUMHEH,
Ouosiorueit, gusnueckoil reorpadueit u acrponomueit. lcrnonb3oBaHue M akTUBHOE INpPUMEHEHHE
¢u3nYecKUx 3HAHUN OIpeleNseT XapakTep M pa3BUTHE pa3sHOOOpa3HBIX TEXHOJOTHH B cdepe
SHEpPreTUKU, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, IIOJIy4YEHHs HOBBIX MAaTe€pHajoB C 3aJaHHBIMU
CBOWCTBaMH U Jpyrux. V3ydeHue (puU3NKM BHOCHT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-
HAyYHOH KapTHHBI MHpa OOydJaromwuxcs, B (OPMHpPOBaHWE YMEHHUH NPUMEHATh HAYYHBIH METOJ
MO3HAHUS TPU BBHIOJHEHNU UMU y4eOHBIX MCCIIEJOBAaHUH.

B ocHoBy kypca ¢(usuku JUist ypoBHS cpeiHero oOmiero oOpa3oBaHUsl MOJOXKEH psja UIeH,
KOTOPBIE MO’KHO PacCMaTpUBATh KaK MPUHIIMITEI €r0 TIOCTPOCHUSI.

Hoesa yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISETCS JIOTUYECKH 3aBEpPIIEHHBIM, OH
COJZIEp)KUT MaTepHaj M3 BCEX pa3lesoB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHMYECKOW, Tak U
COBPEMEHHOW (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (U3NKU OOBEAMHEH BOKPYT
¢usnveckux Teopuid. Benymum B Kypce siBisiercss GOpMUPOBaHKE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTEpUH, BELIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuszanus npennoyaraeT HUCIOJIb30BaHHE T'yMaHHUTapHOTO
noTeHlrana (GpU3n4eckol HayKd, OCMBICIEHUE CBSI3U pa3BUTHS (PU3MKM C pa3BUTHEM OOIIEeCTBa, a
TaKXKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUIECKUMH TTPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢U3MKu npennojaraet 3HAaKOMCTBO C IIUPOKUM
KPYIOM TEXHHUUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUH N3yUeHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TOCPEACTBOM BBEIEHHUS DJIEMEHTOB  COJAEpIKaHMS,
MOCBSAMIEHHBIX JKOJOTUYECKHM TpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJOTHWH, a Takke OOCYXIEHHs NMpoOJIeM pPalMOHAIBHOTO MPHUPOIONOIb30BAHUS U
HKOJIOTUYECKOI 0€301MacHOCTH.



CrepKHEBBIMH DJIEMEHTaMU Kypca (U3MKM Ha YpPOBHE cCpenHero oomero o0pa3oBaHUs
SBISIIOTCA  pusnueckue Teopun (popMupoBaHWE TPEACTABICHHUNH O CTPYKTYpE TOCTPOCHUS
¢busnueckoil Teopuu, poiu (PyHAAMEHTAJIbHBIX 3aKOHOB U MPHUHLUIIOB B COBPEMEHHBIX
IIPEJICTABICHUSIX O NPUPOJE, TIPaHMLAX HPUMEHMMOCTH TEOpUM, JUIsl ONMCAHUS ECTECTBEHHO-
Hay4HBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-eTeIbHOCTHBIN MOAX0A B Kypce (DU3MKU pealu3yercs Hpexkie BCero 3a CYET
OpraHM3aliy 3KCIepUMEHTAIbHON JAedrenbHocTH oOyuaromuxcs. [[ns 0a3oBoro ypoBHS Kypca
(GU3MKH — 3TO HCIOJB30BAHWE CHUCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTtopHbIX paboOT, KOTOpbIE B MporpaMme IO (QU3UKe OOBECTUHEHBI B OOIIMIA CIHCOK
YUYEHUYECKUX MpaKTUYecKuX padoT. BelineneHne B ykazaHHOM IepedHe JabopaTOpHBIX pabdoT,
MIPOBOAMMBIX JUISI KOHTPOJISL M OLIEHKH, OCYILIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOro Mpolecca
UCX0Ad U3 OCOOEHHOCTEW IUTAHUPOBAHHWS W OCHaIIeHUs kaOuHera ¢usuku. Ilpu s3TOoM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUMMHUCA YMEHHSMHU TPOBOJUTH KOCBEHHBIE W3MEPEHHUS,
UCCIIEIOBaHMS 3aBUCUMOCTEH (U3MYECKMX BEJIMYMH U TOCTAaHOBKY OIIBITOB 10 TPOBEPKE
MIPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHME yAENsSeTCS PELICHUIO PACYETHBIX M KaueCTBEHHBIX 3anad. [Ipu stom s
pacuéTHBIX 3a7ad IPUOPUTETOM SBIIAIOTCS 3aJa4d C SIBHO 3a/JaHHON (PU3MYECKOW MOJIENbIO,
MO3BOJISIFOIINE TPUMEHSTh U3YYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zelia Kypca, TaK
U MHTETPUPYS 3HAHWUS U3 Pa3HBIX pasnenoB. (s KauecTBEHHBIX 3aJad MPHOPUTETOM SIBISIOTCS
3aJaHusg Ha OOBSICHEHWE NMPOTEKaHUS (PU3MYECKHX SIBICHUI W TPOLECCOB B OKPYXKAMOIICH KU3HHU,
TpeOyrome BEI0opa GU3NIECKON MOJIENH U1l CHTYallui PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu ®PI'OC COO k MarepHalbHO-TEXHUYECKOMY 00ECIIeUeHUI0
yueOHoro mpoiiecca 6a30BbIii ypOoBEHb Kypca (M3MKH HAa YpPOBHE CPEIHEro oOmIero oOpa3oBaHUS
JOJKEH M3y4aThCsl B YCIIOBUSAX MPEIMETHOr0 KaOMHeTa (PM3UKU WM B YCIOBUSX HHTEIPUPOBAHHOTO
KaOMHETa TPEJAMETOB ECTECTBEHHO-HAYYHOro IuKia. B kabunere Qu3uku JOMKHO OBITH
HeoOxonuMoe JabopaTopHoe 00OpYIOBaHKE IS BBHIMIOJHEHUSI YKa3aHHBIX B Mporpamme 1o ¢Gpusnke
YUYEHUYECKUX MPAKTUUYECKUX PadOT U JEMOHCTpAallMOHHOE 000pYAOBaHUE.

JleMoHCTpaninOHHOE  OOopynoBaHue (OPMHUPYETCS B COOTBETCTBUM C  MPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH M OOECNEeYMBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B IPOrpaMMe IO
¢u3nKe KIOYEBBIX JEMOHCTpAlMil AN HCCIIEAOBAaHMS M3y4aeMbIX SIBIEHHMM M IpPOLIECCOB,
AMOUPHUUYECKUX U (DYHIAMEHTATbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.

JlaGoparopHoe 00OpynOBaHUE ISl YUEHUYECKUX MPAKTUYECKUX paboT GopMupyeTcss B BUIE
TEMaTUYECKUX KOMIUIEKTOB U 00ecreurBaeTcs B pacu€re 0JJHOT0 KOMILIEKTa Ha IBYX O00y4aronuxcs.
TemaTnueckue KOMIUIEKTBI Ja0OpaTOPHOrO OOOPYAOBaHMS JOJDKHBI OBITH IMOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUU AHAJOTOBBIX M IM(PPOBBIX NPHOOPOB, a TaKKe KOMIBIOTEPHBIX
W3MEPHUTENIBHBIX CHCTEM B BUJIE ITU(POBBIX J1aO0OpaTOPHUH.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3MKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHuE MHTEpECA U CTPEMJIEHHS 00YYarOMMXCs K HAYYHOMY U3yUEHUIO TPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TIPEACTABIEHUI O HAydYHOM METOJA€ T[O3HaHHA U  (OpMHUPOBaHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmupoBaHME HAy4YHOTO MHPOBO33PEHMSI KaK pe3ysbTaTa HM3y4yeHHS OCHOB CTPOEHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHuE yMEHUH OOBICHATH SBICHHUS C HCIOJIb30BAHHEM (PU3MYECKUX 3HAHUM U
HAyYHBIX JI0KA3aTeIbCTB;

e (opmupoBaHue NpeCTaBIEHUN O posin (PU3UKYU AJIS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI.



JIOCTH)KEHHE ATHX 11eJIei 00eCTIeYnBaeTCsl PEIICHNEM CIeIYIOIUX 3a/1a4 B IPOIIeCcCe U3YUCHUs
Kypca GU3MKU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHusI:

NpUOOpEeTeHNEe CHUCTEeMBbl 3HAHHKH 00 OOmMX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAs MEXAHUKY, MOJEKYISPHYIO (H3HKY, 3JIEKTPOAWHAMUKY, KBAaHTOBYIO
(U3MKY U IIEMEHTHI aCTPOPU3UKY;

dbopMupoBaHrEe YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS IS OOBSICHEHHS (QU3MUCCKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTHUYECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;
OCBOGHHE CIIOCOOOB peIICHHs Pa3IMYHBIX 33/1a4 C SIBHO 3aJaHHOW (DU3UUECKON MOJIEIBIO,
3aj1a4, MOJPa3yMEBAIOIIUX CaMOCTOSTENbHOE CO3/laHue (HU3HMUECKON MOJeNu, aJeKBaTHON
YCJIOBUSM 3aJ1a4H;

NOHMMaHHe (U3NYECKUX OCHOB W TPHUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIIFHOTO IUIAHUPOBAHHUS W TPOBENEHHS (PU3MUECKHX
HKCIIEPUMEHTOB, aHAJIM3a W MHTEPHpPETAlUH WH(POPMAINU, ONPENEICHHS IO0CTOBEPHOCTH
MOJTYYEHHOTO Pe3yJIbTara;

CO3[JaHUE YCJIOBUH Ui pa3BUTHS YMEHUH IPOCKTHO-HCCIIEIOBATEILCKOW, TBOPYECKON
JEATEILHOCTH.

Ha n3ydenue ¢pusuku (6a30BbIid ypOBEHB) HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs
orBoautcs 136 yacos: B 10 kitacce — 68 wacoB (2 vaca B Heneno), B 11 kiacce — 68 yacos (2 vaca B

HEJIEIIO).

Cornacho yuebnoro miaana MbBOY Mapseckoit COILLI na 2024-2025 y4eOHblii roa Ha U3y4YeHue
yaeOHoro npeamera «dusuka» B 10 kimacce otBoauTes 68 gacoB (W3 pacyeTa 2 yaca B HEJIETIO).
VYuuTeiBast KaleHIapHbINA y4eOHbIN Tpaduk mkonsl Ha 2024-2025 y4. roa, ganHas pabodas
nporpamma coctaniieHa Ha 67 yacoB. B c¢Bs3u ¢ BeixoaasiM qHEM 01.05.20251, pabouas mporpamma
coKpailleHa Ha | yac 3a cueT pe3epBHOro ypoka. Cogep:kanue padboueit mporpaMmsbl peaau3yercs B
MIOJTHOM O00BeMe.

[Ipennaraemslii B mporpamMme 1o Gpu3ukKe nepeyeHs J1abopaTOPHBIX U MPAKTUUYECKUX padOT
SBIISICTCS PEKOMEH/I0BaHHBIM, YUUTENb JIe1aeT BHIOOP MPOBEJCHUS J1a00PaTOPHBIX pabOT U OIBITOB C
y4ETOM MHIUBUAYATBHBIX OCOOEHHOCTEN 00yJaronmxcs



COJAEPKAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka 1 MeTOAbI HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢m3ukm B (GoOpMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITEITLHOCTH JIIOICH.

Llemoncmpayuu
AHanorosbie ¥ IUPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEeHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienne, CKOpoCTh (CpedHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTeMBbl KoopauHaT. ClokeHue nepeMelieHui u
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsMOJIMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEpUAIbHON TOUKHA OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneriHoe nBuxeHue. [[BrH>KeHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepumon u
yacToTta obpaienus. LleHTpocTpeMUuTebHOE YCKOpPEHHE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBH)XKCHHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE IEpEJadH.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, MIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[Tpeobpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Hamnpasnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, INPOWIEHHBIMH  TEIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKECHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Teja, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOcuTenbHOCTH ["anmies. [lepBbiil 3akoH HeroToHa. IHEpManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HeroToHa miis
MaTepuaibHON Touku. Tperuit 3akoH HproTOHA 111 MaTEpUATIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsoxectu. [lepast kocMuuyeckas CKOPOCTb.

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



Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbXEHHUs U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBIEHUS
IIPU IBMKEHUH TEJIa B )KUJKOCTH WM rase.

[ToctynarenpHoO€e 1 BpalllaTelabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHud. Ilnedo cunbl. YcimoBus paBHOBECHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHUE: MOAIIUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CiioxxeHue Cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiuii.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHH.

CpaBHeHUE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHue ABMKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

HNmnynsc MarepraibHON TOUKHU (Te€a), CUCTEMBbl MaTepUaIbHBIX ToueK. MMmymbe cunbl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. [loTeHuManbHas sHEPrys ynpyro AeGpopMUPOBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOTHI CUJIBI ¢ M3MEHEHHEM MEXAaHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi pU3MKa M1 TEPMOIUHAMHUKA



Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M X OMBITHOE 0OOCHOBAHHUE.
BbpoyHOBCKOEIBHKEHUE. Hudbdyzus. XapakTepIBIKCHUS u
B3aUMOJICUCTBUAYACTUIBEIIECTBA.MOAECIM CTPOCHUSI Ta30B, JKUIKOCTEH U TBEPABIX TEJI U
OOBsICHEHHE CBOICTB BEILIECTBA HAa OCHOBE 3THX Mojened. Macca U pa3Mepbl MOJEKYIL.
KonuuectBo BemectBa. [locrosinHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKONH TEOPUH
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30oBble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B UacaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHre U30MPOLIECCOB: U30TEpMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogensb onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTPUPYIOLIAsk IPUPOLY JABJICHHUS ra3a Ha CTEHKHU COCya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHATe€ Ha OCHOBE HM3MEpeHUil 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJCAIBHOTrO raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y I€IbHas
TEII0EMKOCTH BellecTBa. KonuecTBo TEIIOTHI IPU TeIUIonepeiaye.

[TonsiTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoGpaTUMOCTh MPOLECCOB B IPUPOJIE.

TerioBeie MamuHbL. [IpuHIUIIEL [EeHCTBUS TEeMIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
Ter1oBbIX MamunHax. Koagduuuent nonesnoro aeiictBus terioBod Mamuubl. [ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEIIO3HEPTEeTUKH.

TexHuueckne yCTpoiiCTBAa M MPaKTUYECKOE TMPUMEHEHHWE: [BUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH SHEpruu Tela MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO IBUraTeJIsl.



Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  KkureHue. AOCONOTHAasS U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TeroTa mapooopa3oBaHusl.
3aBUCHMOCTH TEMIIEpPATypPhl KUTICHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrammmyueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucraminsl. CoBpemMeHHbIe MaTepuanbl. [lnaBinenue u Kpucramumzanus. Y aelbHas
teruioTa aBneHus. Cyonmmanms.

YpaBHeHue TerIoBoro 6agaHca.

TexHU4YeCKne YCTpONCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KJIOPUMETP, TEXHOJOTUMU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HabGnroneHnue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ten. OJeKTpuueckuid 3apsii. JIBa BHIa 3JIEKTPUUECKHUX 3apsiIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOJTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

BzaumopeiictBue 3apsnoB.  3akoH Kynona. Toueunwlid  3neKTpuyecKUil — 3aps.
Onektpuueckoe mone. HanpsokéHHocTh anexTpuuyeckoro mnons. [IpuHnun cynepnosunuu
AIIEKTPUYECKUX MoJIeH. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUUECKOT O MOJIS.

PaGora cun osnektpocratuueckoro mond. IloreHnuan. Pa3sHOCTh MOTEHLMANOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AIEKTPOCTATUYECKOM IoJie. JIu3eKkTpudeckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KonpeHcarop. DJeKTpoEMKOCTh IUIOCKOTO KOHJAECHCATOpa. DHEprus
3apsKEHHOT0 KOHJEHCAaTOopa.

TexHnueckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHBIX TEIN.

DNEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJIEKTpOCTAaTUYECKas 3alIUTa.

JINdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  2JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAM  IUIACTHH,
paccTOSHUS MEX]ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3mepenune 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit anexkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOr0 TOKA. MICTOYHUKHU TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauiesIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTh 371€KTPUUYECKOTO TOKa.

DNeKTpOoABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) 2JIeKTprYeckoi mernu. KopoTkoe 3aMpIkaHueE.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

DNIeKTpUUYECKHil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3ma.

TexHuueckue yCTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETD,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTPOHArpeBaTelbHbIE IMPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3IUCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIlIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOLIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeliaHHOE COeTUHEHNE MPOBOTHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TabBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne CMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
CONPOTHUBIICHUS.

Habmonenue snextponunsa.

Me:xnpeamerHblie CBA3H

Nzyuenune kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce ocyliecTBIsieTCs € Y4ETOM
COJIEpXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMd MaTEeMaTHKH, OWOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.



Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKOus, mnapadona,
runep6oia, ux rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BEUIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJb BEIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAS JUCCOLIUAINS, TaTbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE NBIKEHUHN C MCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIUITHUKK, HCIIOJIb30BAHUE 3aKOHA COXpPaHEHUs WMITyJbCca B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATENb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM UHUCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, AJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMopelcTBHME INOCTOSHHBIX MAarHUTOB. MarHuTHOe moJe.
Bekrop marauTHONM MHAYKIMU. [IpMHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapThHa TMHUM MarHUTHOM MHAYKLMU T10JIS IIOCTOSIHHBIX MarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, e€ Moxynb W HampaBieHHME. J[BHKEHHE 3apsyKEHHOM 4YacTHLBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe naiekTpuueckoe mojie. OJEKTPOABMIKYIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE MPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelb, YCKOPUTEHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM UHYKIIUM MarHUTHOTO TOJIA.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.



Cuna Amnepa.

HevictBue cuiibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBNIeHME SJIEKTPOMArHUTHOW UHAYKIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JICKTpOI[BI/I)KyIJ_[€I71 CHUJIbl MHAYKIUHU OT CKOPOCTU M3MCHCHHA MArHUTHOI'O
MOTOKA.

SIBieHure caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3yuyeHnne MarHuTHOTO T0JIs1 KaTYLIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIIeHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1e0AHU

KonebarenbHass cucrema. CBoOojgHble MexaHMueckue KoseOaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MareMaTiuecKkuii MasiTHUK. YpaBHEHHE TapMOHHMYECKMX KojeOaHmii. [IpeBpamienune sHepruu
IPY TAPMOHUYECKUX KOJIICOAHUSX.

Konebarenbupiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU W 3JIEKTPOMarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATBHOM KOJIEOATEIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHblE MeXaHHUYECKHE KoJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemenHbIiil Tok. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U HAPSyKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepegaya U NOTPeOJIEHUE 3IEKTPUUECKOW HHEPIUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE 3neKkTpodHepruu. KynbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHHueckne yCTpOICTBA M NPAKTHYECKOE IPUMEHEHHUE: DJIEKTPUUYECKUH 3BOHOK,
TeHEpaTOp NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM cCUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Monens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTHU NEPHOa MAJIBIX KoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.



HccnenoBanne NEepeMEHHOTO TOKAa B LENMH W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKN U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yciioBus pacupoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJHBI. Y CJIOBHS M3IY4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHEe. CBOWMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeJoMIIeHue, Moispuzanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana »71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTpOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTInOCBA3U U TeJIEBUACHUS. Paaronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHu4ecKue YCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Komneo6:romeecs Te0 Kak HCTOYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHMUECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanue  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacnipocTpaHEHHE CBETa B OJHOPOIHOM cpelie.
JIyud cBera. TOUEUYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBeTra. 3aKOHBI TMpENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOIO BHYTPEHHETO
OTpaXKEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB O6enoro cera. L{ser.

Cobupatonue ¥ paccewBaronie JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKON JIUH3BL. [locTpoeHrne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOW JIMH3BI. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHUYeCcKHUe yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JUpaKIMOHHAS
pemETKa, TOISTPOUSI.

Llemoncmpayuu

[IpsMonuHeHOE pacHpoOCTpaHEHUE, OTPaXEHHWE W MpeJoMieHue cBeTa. OnTHYecKue
PUOOPHI.

[TonHoe BHYTpeHHee oTpakeHue. Mojienb CBETOBO/Ia.

HccnenoBanue CBOWCTB N300pAKECHUN B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu ceerta.

[TomryueHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEHIETKH.

Habmroenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue mokasaTesis IpeoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakKeHU B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUU OTHOCHUTEIbHOCTH
I'paHunpl NPUMEHMMOCTH KJacCHYECKOM MexaHukH. IlocTymarel cnenualbHON TeopuH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJI CKOPOCTH CBE€Ta B  BaKyyMe, IPUHLUI
OTHOCHUTEJIbHOCTH DHUHIITEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHUE BPEMEHU U COKPAILIEHUE JITUHBI.
OHEeprus U UMILYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEIIITUBUCTCKON YaCTULbl. DHEPTHUS MTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIHC
dboToHa.

OtkpeiTue u wuccienoanue Goroadpdexra. Omnbitet A. I'. CronmeroBa. 3aKkoHBI
doroaddexra. YpaBHenue DitHmTeitna 1 Gpororddexra. «KpacHast rpanuna» gorosdexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpoiiCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOAHOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

CBeToauoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesauro o-yactuil. [lmanerapHas
Mmozenb atoMa. [locrynarer bopa. U3nydenue u normnomienue (GOoTOHOB IpHU MEpPeXoje aroma ¢



OJIHOTO YypOBHS »Hepruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEH SHepruu aroma
BOZIOpPOAA.

BosHoBbIe cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CroHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHUE.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHbIM AaHAJIN3
(cTieKTpOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue mnHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hablntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTBI,  JOKa3bIBAIOUIUE  CIIOKHOCTH CTPOEHHS  sjpa. OTtkpbiTHE
panunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpenesneHuio coctaBa paJioakKTUBHOTO H3ITyYCHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHAa W HeiTpona. Hyknonnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe yucino saapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydenue. 3aKoH
paZinOaKTUBHOIO pacraja.

OHeprust cB3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepuele peakuuu. [lenenne u cuHTE3 A1€D.

SAnepupiii  peaktop. TepmosinepHblii cunte3. [IpoOiembl U NEpCHEKTUBBI  AAEPHOMN
AHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHLI.

dyHIaMeHTalbHbIe B3auMOIeiCTBUS. EquHCTBO (pr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPONCTBA W MPAKTHUYECKOE NMPUMEHEHHE: JTO3UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU
Ortanbl pa3BUTUsS acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
aACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkre 3BE3/bI, IIIAHETHI, X BUANMOE JABHKECHUE.

ConHeyHas cucTeMa.

Connue. ConneuHass akTUBHOCTh. Mctounumk sHeprum ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHBIC XapaKTepHUCTUKH. JluarpaMma «CHEKTpajJbHBIA KJIACC — CBETUMOCTBY». 3BE3JbI
IJaBHOM MOCICAOBATCILHOCTH. 3aBHCHMOCTH «Macca — CBETUMOCTH» IS 3BE3J TIJIaBHOU
MOCJIeIOBAaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31A. CoBpeMEHHBbIE TMPEACTABICHUS O
MPOUCXO0XKACHUU 1 BOMOIMU COJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muineunsiii [1yte — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SApAX TalakTHK.



Bcenennas. Pacmupenue Bcenennoii. 3akon Xa66ma. Pazberanme ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE M3TydYEeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJI0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noniymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro Ilytu.

O6o0maroee NOBTOpPEeHNE

Ponp ¢u3Mku U acTpOHOMHUH B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COIHAIIbHON U
THYECKOH cdepax NeATeTbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEICTABICHUM O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyllecTBIseTCsl € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOrO IO3HAHMS:
SBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
IPOEKIIMY Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
MPU3HAKU TI0JI00US TPEYTOILHUKOB, OIPEIEIICHHE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snekrpuyeckue SBICHUS B KUBOHM MpHUpPOJAE, KoleOaTelnbHbIe BIKEHUS B
JKUBOHM TIpUpoJie, ONTHUYECKUE SIBJICHUS B JKUBOM MpHUpOJE, NCHCTBHE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJUIMYeCKash CTPYKTypa TBEPIBIX TEIl,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTOChEMKA 3eMHOI
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: MTUHUM DJIEKTPOIIEpead, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAasI OITHKA, COJIHEYHast Oarapest



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro o0mero oopazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DPHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUM, COOTBETCTBYIOILMX TPAIULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAXJAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHA POCCUICKOIr0 OOIIECTBa;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPATHYECKHX
IIEHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CAaMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIUSAMU M Ha3HAUEHUEM;

TOTOBHOCTH K TYMaHUTapHO! U BOJOHTEPCKOM EATEIBHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXKAaHCKON UACHTUYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3)AyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUNBOIO OYAyIIEro;

4)3cTeTH4eCKOro BOCIIMTAHMUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOYasl 3CTETUKY HAYyYHOT'O TBOPYECTBA, MPUCYILIETO
¢du3nueckoil Hayke;

5)Tpy10BOro BOCIIUTAHMS:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JESITeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymieit
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6)3K0JI0THYeCKOr0o BOCIMTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeM;

IUJITAHUPOBAHUE W OCYIIECTBICHUE JIEUCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;



pacIIUpeHHe OIbITa JEATENbHOCTH HSKOJIOIMUYECKON HAIpaBIIEHHOCTH HAa OCHOBE
UMEIOLNXCS 3HAaHUN 10 (pusmKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAYyYHOI JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCEe M3YUYECHUS (DU3UKH
OCYIIECTBIISITh IPOEKTHYIO M HUCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jlornueckue aeiicTBuA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyaTU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEeIIATh LENH AeSTeIbHOCTH, 33/1aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIEJISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMu (pu3mdeckoi
HAYKU;

BIIAJICTh HABBIKAMHU YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJOB PELICHH 33aa4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpPETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTyallMsiX, B TOM 4YHCJE TMpHU
CO3aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTHl IS JIOKa3aTelIhCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEILICHNUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33Jaud B 0OpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXOBI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIaACTb HABbBIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSITENIHO OCYIIECTBIATH MOWCK, AaHAJIN3, CHCTEMAaTH3aLUI0 |
MHTEpIIpeTannio HHGOPMALUH Pa3INIHbIX BUIOB U (GOPM IPEICTABICHNUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B
pELICHUN KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTaHM3alMOHHBIX 3aJad C COONIOJCHHEM
TpeOOBaHM SPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, THTHEHBI, PECypcoCOepeKeH s, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAaHUS B pa3IUYHBIX (opMmarax ¢ y4EToM
HasHaYeHUs HMHGOPMALMM W LEJIEeBOW AyJAWTOPHM, BBIOMpas ONTUMAIbHYIO (QOpMy
IPE/ICTaBICHUS ¥ BU3YAITH3ALIUH.

KoMmyHHnKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATh OOIIEHHE HAa YpOKaxX (PU3HUKH ¥ BO BHEYPOUHOH ACATEIHHOCTH,

pacro3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYallui U CMATYATh KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOI0 TOYKY 3PEHHUS C HCIOJb30BAHHEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON pabOTHI,

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh LIEJIHM COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUIN pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh MO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHTYaIMSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEJIbHYIO JESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PEUICHMs] PAacUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;
JienaTh OCO3HAaHHBIM BBIOODP, apryMEHTHPOBATh €ro, Oparth Ha ceOs OTBETCTBEHHOCThH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSABICHHUIO JPYAULUU B 00JacTu (U3HKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:
JIaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTb KOPPEKTUBBI B AESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIaJICTh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEpIIAEMBIX NEHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(UIEKCUU IS OLIEHKH CUTYalllH, BEIOOpa BEPHOI'O PEIIECHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporecce OCTH EHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro obuero oopa3oBaHus y oOydYarOLIUXCS COBEPIICHCTBYETCS SYMOLMOHAIbHBIHI
UHTEJUIEKT, PeAIoaratouui copMIUpOBAHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOIET0 CIIOCOOHOCTh MIOHUMATh CBOE HMOIIMOHAIBHOE COCTOSHHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEeryJIMpOBaHus, BKJIIOYAIOLIETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTH aJalTHPOBAThCS K 3MOLMOHAIBHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOUICH CTPEMIICHME K JOCTHKECHHIO LEIU MU YCIIEXY,
ONTUMM3M, HHULIMATUBHOCTb, YMEHUE IEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE COCTOSHUE JpPYTUX,
YUUTBIBATh €r0 P OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CITIOCOOHOCTH BBICTPAWBaTh OTHOMIICHUS C IPYTUMHU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xoHuy oOyuenust B 10 kJacce npeaMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEepIHUAIbHAs CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBINA Ta3, MOIEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKUHN 3aps] NPHU pELICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpPUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHUE TIO0 OKPY)XKHOCTH, WHEpLHMs, B3auMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHME KUIKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00bEMa TeNl NpH HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE paBHOBECHUE, UCTIApPEHUE, KOHICH AU, UIABJICHHE, KPUCTAILIN3AIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyJlie, CBA3b MEXIYy IapaMeTpaMu COCTOSIHUSI Tra3a B H30MPOLECCax, DJIEKTpU3alus Tel,
B3aUMO/ICHCTBUE 3aPSI0B;

OTIMCHIBATh MEXAHWYECKOE IBWIKEHUE, WUCIOJB3Ysl (PU3NUYECKHe BEIUYHHBI: KOOPIUHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMITYJIbC Tejla, KUHETUYecKas
DHEprusi, MOTEHIMANbHAS DJHEPIHsi, MeXaHudeckas padoTa, MexaHWYecKas MOIIHOCTh; TMpHU
OTMMCAaHWU TPABWIBHO TPAKTOBaTh (PU3MUYECKHUH CMBICT HCIOJIB3YEMBIX BEJIWYWH, WX



0003HAUEHHSI ¥ €JMHHULIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIHMYUHAMU;

ONKCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHHS, HCIOJB3YS
¢u3nueckue BENWYHMHBL: JABJICHUE Tasza, TEeMIleparypa, CpenHss KUHETHYECKas DSHEprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHsS 3Heprus, padora rasa, Ko3(QQUIHEHT MOJIE3HOTO IEHCTBHS TEIJIOBOTO
JIBUTATENIs; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIOIb3YEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIMHMLBI, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BEITUUYUHAM;

ONMCHIBATh HM3YYCHHBIE JJICKTPUUECKHUE CBOWCTBA BEIIECTBA M IJIEKTPUYECKUE SBIICHUS
(mporecchl), UCMONIb3ysl (PU3NUECKUE BEITUUMHBL AJIEKTPUUECKHM 3apsil, 3JIEKTpUYECKoe IOJIe,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbIX BEIMYMH, UX O003HAUCHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCIOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxpaHeHuUs
MEXaHUYECKOIM dHEPruu, 3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEUIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMmIepaTypoil, NEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, NMPUAITOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBHS MALIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3auy4aTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHMUS B IIOBCETHEBHOM KU3HU;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, Hpu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MNpSMble U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C HCHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh pE3yNbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIWYHMH B BHJIE TaOIMI] U rpadUKOB, AeaaTh BHIBOJbI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnronarh mnpaBuia O€30HaCHOrO TpyAa IMPU MIPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JESATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOTo 000pyI0BAHHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
¢du3nyeckre 3aKOHbBI M MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4 BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIUMbIe IJs €€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIONBb30BAaTh NPU  pPEIIEHHMH Y4eOHbIX 3aJad COBPEMEHHble HH(OpMalMOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlUU U IpeICTaBiIeHUs] ydeOHOU u



HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyro HH(OpMaLNIO;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHHUS MO0 (U3UKE B TOBCEAHCBHOW IKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHNuu ¢ MPUOOPAMH U TEXHUUECKUMHU YCTPOUCTBAMH, JJIst
COXPaHEHHUS 3/10POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>Kaloleil cpeje;

paboTaTh B TPYIIE C BHIIIOJHEHUEM PA3IMIHBIX COIMATBHBIX POJICH, TUIAHUPOBATh PaboTy
TPYNIbL, PalMOHAIBHO PpacHpeleNsiTh OOS3aHHOCTH U IUIAHUPOBATh JEATCILHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, aIeKBAaTHO OLICHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
pelleHre paccMaTpuBaeMoOi IPOOIEMBI.

K konmy oOyuenust B 11 kJjiacce mpeaMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpakaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHl, B IPAKTHYECKOI
JESTSIIbHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KApTUHBI MUPA,

VUUTHIBATh TPAHUIBI TIPUMEHEHUS W3YyYCHHBIX (DU3UYECKUX MOJENCH: TOYCUHBIH
JNEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJeIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7[pa MPH pelleHrnr GU3NYECKUX 3a/1a4;

pacnio3HaBaTh (PU3NYECCKHUE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOHM (DM3HMKH: AJIEKTPUUCCKasi MPOBOJUMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aHMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBHXKYILIUICS 3apl,
AJIGKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, MPSMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHUE,
nperomiieHue, WHTephepeHnus, audpakuus W MOJSIPU3ANUAS CBETa, JUCICPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIiOaKTUBHOCTD;

OIHMCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHYECKHE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUIECKYIO TTPOBOAMMOCTD PA3IUYHBIX CPE) U JJICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: JJICKTPUYECKUN 3apsij, CHIa TOKa, JJIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABMKYIIIAsl CHUIA,
paboTta TOKa, WHAYKIHMS MarHATHOTO ToJisA, cwia Awmmepa, cwia JIopeHIa, MHIyKTHBHOCTh
KATYIIIKKM, YHEPTUS JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoieOaHud B
KoJie0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX ANEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE WM ONTHUYECKas CHUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJNIB3yeMbBIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BETHUMHY C APYTUMHU BETMYNHAMU;

OMKCHIBATh HM3y4YCHHBbIE KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Yys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIynsC (OTOHA, TMEpPUOJ]l TOoNypacmana, DHEPrus CBS3M ATOMHBIX SJep, NpPHU OMHCAHUU
MPABWJIBHO TPAKTOBATh (U3MYSCKUN CMBICI WCIIOIB3YEMBIX BEIMYWH, WX OOO3HAYCHHS U
€JIMHHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINC JTAaHHYIO (DU3MYCCKYIO BEIIHMUWHY C JIPYTHMH
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKOM BEITMUMHBI;

aHATM3UPOBATh (U3UYECKUE TIPOIECCHl M SIBICHUS, UCHONB3YS (U3MUYECKUE 3aKOHBI U
NPUHIMITE:: 3akoH OMa, 3aKOHBI TIOCJTEJOBAaTEIBHOTO W  IMAPALICIBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEHMHOTO PacIpOCTpaHEHUsI CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS



CBETa, ypaBHeHME OWHIITeHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHs] SHEPTHH, 3aKOH
COXpaHEHMsSI HMITYJIbCa, 3aKOH COXpPaHEHMsI DJEKTPUUECKOIro 3apsia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paanOakTUBHOIO pacmajaa, IpU 3TOM paziuvaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONHCHIBATh N300pakeHNe, CO3/1aBAEMOE TNIOCKIM 3€pKaioM, TOHKOH JINH301;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIICAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HU3MEpPEHHil: mpu 3ToM  (OpMyIHpoOBaTh
npobiieMy/3afjauy W TUNOTE3y Y4eOHOro OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, IMPH 3TOM
BbIOMpaTh ONTUMANbHBIN CHOCO0 H3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIL:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTAThl MOJYYEHHOH 3aBHCHMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUI M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEILCKOM M IMPOEKTHOW JESATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOpHOro 000pyI0BaHUS;

pemiate pacuéTHbIE 3a/ladydl C SIBHO 3a/JaHHON (U3UYECKOW MOJENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI M MPUHIUITBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
MPOBOAMTDH PACcU€Thl U OLICHUBATH PEAILHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEeTHMUNHBI,

peliaTh KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO LEMOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BAaTh NPU PELIEHUMH Y4eOHBIX 3ajad COBPEMEHHbIE HH(OPMalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHHUS, MHTEPIPETALMH W TPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaINIo;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHS UX 0€30MacHOr0 MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHHUA MO (U3UKE B TIOBCEAHEBHOW KU3HU JUId
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAaHUPOBATh paboTy
IpYNNbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTaHJIaPTHBIX CUTYalUsIX, a/IeKBATHO OLIEHWBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo4acos DJIeKTPOHHbIE
Ne HaumenoBaHnuepasiejioB u
0| TemmporpamMMbl Beero KonTpoJsb MpaKrnaec (uudgposrbie)
r HbIEPatoT p e o0pa3oBaTte/ibHbIEpe
ol KHepadoThl cypes
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
®u3MKa U METO/IbI HAYYHOI'O buGmuorexa LIOK
1.1 2 0 0 https://m.edsoo.ru/7f41
MO3HAHUS
bf72
Hroromnopazaery 2
Paznen 2.MEXAHUKA
bubnunorexa LIOK
2.1 Kunemaruka 5 0 0 https://m.edsoo.ru/7f41
bf72
bubmuoreka [{OK
2.2 Junamuka 7 0 0 https://m.edsoo.ru/7f41
bf72
3aKOHBICOXPAHEHUS B Bubmorexa LOK
2.3 6 1 1 https://m.edsoo.ru/7f41
MEXaHHUKE
bf72
Hroronopaszneny 18
Pa3znea 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBIMOJIEKYJISIPHO- buGnuorexa LIOK
3.1 . 9 0 1 https://m.edsoo.ru/7f41
KMHETUYECKOUTEeOpUn bf72
bubmuoreka [{OK
3.2 OCHOBBITEPMOAMHAMUKHI 10 1 0 https://m.edsoo.ru/7f41
bf72
ArperaTHbl€ COCTOSIHUS bubmuoteka [IOK
3.3 BerectBa. Pa3oBbie 5 0 0 https://m.edsoo.ru/7f41
MEePEXOabl bf72
Hroronopasaeny 24
Paznen 4.9JIEKTPOAUHAMHUKA
bubnmorexa LIOK
4.1 DJeKTpocTaTHKa 10 0 1 https://m.edsoo.ru/7f41
bf72
[TocTOSIHHBIN 2NEKTPUUYECKUN bubnnorexa [JOK
4.2 TOK. TOKM B pa3ianyuHbIX 12 1 1 https://m.edsoo.ru/7f41
cpenax bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 1 1
OBIIEE KOJIMYECTBO YACOB 67 4 4

110 [TIPOI'PAMME



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

KosnyecTBo4acon DJIeKTPOHHbBIE
Ne HaumeHoBaHuepasaeioB u
Wi | TemnporpaMmbi Beero KoHTpoJun MoaKTndec (uudpossbie)
HBIEPAtOT p p odpa3oBaTejbHbIEPe
o KHepPadoThI cypesi
Pa3znen 1.9JIEKTPOJIUHAMUKA
MarnauTtHoemnoze bubmiorexa LHOK
1.1 ’ 11 1 3 https://m.edsoo.ru/7f41c
DNEeKTPOMAarHUTHASIMHTYKITUS 97¢
Hroromnopazaery 11
Pa3nen 2.KOJIEBAHUS U BOJIHBI
MexaHU4eCKHE U bubmuorexa [JOK
2.1 3JIEKTPOMAarHUTHBIEKOJICOaH! 9 1 https://m.edsoo.ru/7f41c
! 97c
MexaHn4deckue u bubmiorexa LIOK
2.2 5 1 https://m.edsoo.ru/7f41c
JIEKTPOMATrHUTHBICBOJTHBI 97¢
bubmuorexa [JOK
2.3 Orntuka 10 3 https://m.edsoo.ru/7f41c
97c
Uroromnopazaeny 24
Paznen 3.0CHOBBI CHEIIMAJIBHON TEOPUU OTHOCHUTEJIBHOCTH
OcHoBBICTIEITUATIEHONTEOPUHT brbmiorexa LIOK
3.1 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIILHOCTH 97¢
Nroronopazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bu6mmorexa [IOK
4.1 OIEMEHTHIKBAHTOBOMONTUKH 6 https://m.edsoo.ru/7f41c
97c
bu6mmoreka [JOK
4.2 Crpoenuearoma 4 https://m.edsoo.ru/7f41c
97c
bu6mmoreka [JOK
4.3 ATOMHOESIPO 5 https://m.edsoo.ru/7f41c
97c
Uroromnopazaeny 15
Paznen 5.9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU
DNeMEHTHIaCTPOHOMUH U bubmorexa [JOK
51 7 1 https://m.edsoo.ru/7f41c
acTpopU3UKH 97¢
Urtoronopazneny 7
Pa3znen 6.OBOBIHIAIOIIEE IOBTOPEHUE
6.1  OGobmaromeenosTopenne 4 s i ecsoo.TIALCOTc
Hroromopazaeny 4
PezepBHOEBpems 3

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 68 4 !



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

10 KUIIACC
KoanuecTtBoyacos
Ne TemMavpoKa K I Jarauzyu JyeKTpOHHbIenH
n/n eMayp Bcero OHTPOIE paKTH eHusl poBbIeoOpa3oBarte
HbIepa0OT  4YecKHep LHBIEPECYPChI
bl a00ThI

Dusua —1ayka o utmoexa LIOK
1 pupone. Tayd 1 0 0 https://m.eds00.ru/ff

METObI TO3HAHUSI 04.09.2024 03262

OKPY>KaIoIlero MuUpa

Poine 1 MecTo pusuku B

hopmMupoBaHUHN

COBPEMEHHOM HAyYHOU Bu6morexa LIOK

KapTUHBI MUDA, B _
2 MPAKTUYECKON . 0 0 05.09.2024 2?3?;6/ /m.eds00./T0

NEeSITeIbHOCTH JIFOJICH.

CrapTtoBas

JTMarHOCTHKA

MexaHnueckoe

JIBUKCHHE.

OTHOCUTENBHOCTH bu6mmoreka [IOK
3 MEXaHUYECKOTO 1 0 0 11.09.2024 https://m.edsoo.ru/ff0

JIBUKEHUS. €3508

[Tepememenue,

CKOpPOCTbh, YCKOPEHUE

PaBHOMepHOE bubnuorexa [JOK
4 MPSMOJIMHEHHOE 1 0 0 12.09.2024 https://m.edsoo.ru/ff0

JIBHOKCHUE 3620

PaBHOycKkOpeHHOE bubnnoreka [JOK
5 IIPSIMOJIMHEIHOE 1 0 0 18.09.2024 https://m.edsoo.ru/ff0

JIBIODKCHUE c372e

CB00OOIHOE TafeHHE. bu6mmoreka [IOK
6 YckopeHue cBOOOIHOTO 1 0 0 19.09.2024 https://m.edsoo.ru/ff0

HaJICHUSA c39cc

KpuBonuneiinoe Bu6miorexa 1IOK
7 JIBHIKCITHC. HBLH)KGHHe 1 0 0 https://m.edsoo.ru/ff0

MaTepuaIbHON TOUKU 25.09.2024 c3ada

110 OKPYKHOCTH

[IpuHIMDI

OTHOCUTEITLHOCTH

lanumnes. bu6mmorexa [IOK
8 WueprimansHbie 1 0 0 26.09.2024 https://m.edsoo.ru/ff0

CHUCTEMBI OTCYETA. c3be8

[TepBblii 3aK0H

Hprorona

Macca tena. Cuia.

[MpunIMT bubnuoreka [IOK
9 CYNEPIO3HUIINN CHII. 1 0 0 https://m.edsoo.ru/ff0

Bropoii 3akoH HeroToHa 02.10.2024 c3be8

JUISl MAaTepUATBHOM



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TOYKH

Tperwnii 3akon HeroToHa bubnmoreka [JOK
10 IUIsL MaTepHaIbHBIX 03.10.2024  https://m.edsoo.ru/ff0

TOYEK c3be8

3aKOHBCCM?PHOFO Butmorexa LIOK
11 PATOTCHI. HITa https://m.edsoo.ru/ff0

Tsokectu. [lepBas 09.10.2024 c3d00

KOCMHUYECKasi CKOPOCTb

bubmmoreka [IOK

12 Cra ynpyrocti. 3akou https://m.edsogru/ffo

I'yka. Bec Tena 10.10.2024

c3el8

Cuna tpeHus.

Koaddurment tpenus. bubmunoreka [IOK
13 Cuna conpoTHBICHUS 16.10.2024 https://m.edsoo.ru/ff0

MIPU ABUKEHUU TeJIa B c3f76

KHUJIKOCTHU WIN ra3e

[TocTynarensHOE M

BpalareiabHoe

?:ggi?ﬁeTzi?HmTHo bubnmnoreka [JOK
14 MowmenTcuist. [1nedo 17.10.2024 22526/ /m.edso0.ru/ff0

CHUJIBL. Y CIIOBUSA —

paBHOBECHS TBEPAOTO

Tena

Nmnynsc

MAaTepHAIbHON TOYKH,

CUCTEMBI bubnuoteka [JOK
15 MaTepualbHbIX TOYEK. https://m.edsoo.ru/ff0

Nmnynbe cuibl. 3aKkoH 23.10.2024 c43d6

COXPAaHEHHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE

Pa6ora u moutHOCTH

cuibl. Kunetnueckas

SHEPIUsl MaTEPUATIBHON BH6J_IHOTeKa LOK
16 https://m.edsoo.ru/ff0

tTouku. Teopema 00 24.10.2024 4502

W3MEHEHUHU

KMHETUYECKOW SHEPTUU

[TorennumanpHas

SHEprusl.

[TorennmanpHas

SHEPrus yrnpyro bubnnoreka [HJOK
17 neopMUPOBAHHOM 06.11.2024 https://m.edsoo.ru/ff0

NPYKUHBI. o c46la

[TorennmansHas

SHEPTHUs TeJla BOIU3U

MTOBEPXHOCTU 3€MJIU

[ToTeHuumanpHbIe U

HETOTEHIMAJIbHbIS bu6mmorexa [IOK
18 cuiibl. CBA3b pabOThI 07.11.2024 https://m.edsoo.ru/ff0

HEMMOTCHIMAJIbHBIX CHJI
C UIBMCHCHHECM

c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

19

MEXaHUYECKOU SHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKON IHEPTrUuu

JIaboparopHast pabota
«HccrenoBanue cBs3u
paboThI CUITBI C
W3MEHCHHEM
MEXaHUYECKON YHEPTUn
TeJa Ha MpUMepe
pacTsLKeHHS
PE3UHOBOTO KI'yTa»

13.11.2024

20

KontponbHas padota
o teme «Knnemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE

14.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c4b74

21

22

OcHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUH.
bpoynosckoe
nskenue. nddysus
XapakTtep JBUKEHUA U
B3aUMOJEICTBUSA
4aCTHUL[ BELIECTBA.
Mopenu cTpoeHus
ra3oB, >KUJIKOCTEH 1
TBEPJIBIX TEIl

20.11.2024

21.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c4dc?2

23

Macca monexy:.
KonnuecTBo BemecTsa.
IToctosiHHas ABoragpo

27.11.2024

24

25

26

TeruoBoe paBHOBECHE.
Temneparypa u e€
n3Mepenue. [lkana
temneparyp Llenbcus

Wneanbnsiii raz B MKT.
OcHOBHOE ypaBHEHUE
MKT

AbGcomtoTHas
TeMmmnepaTrypa Kak mepa
CpeaHel KHHETUYECKON
SHEPTHH JIBHKCHHS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneiipona

28.11.2024

04.12.2024

05.12.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
c4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
chblle

27

28

3akoH JlanbTOHA.
I"a3oBBIC 3aKOHBI

JlabopaTopHas pabota
«UccnenoBanue
3aBUCUMOCTH MCKIY
napameTpamu

11.12.2024

12.12.2024



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

COCTOSIHUSI
pa3peKEHHOT 0 Tra3a

29

H3onporeccer B
UJealIbHOM rase u ux

18.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0

rpaduueckoe c570e
MIpEeACTABICHUE
BuyTtpenHss sneprus
TEPMOJIUHAMUYECKOMN
CUCTEMBI B CTIOCOOBI €& Butmorexa LOK
HOIHOT
30 YISMEHCHITL https://m.edsoo.ru/ff0
KonuyecTBO TETUIOTHI 1 19.12.2024 5052
pabota. Buyrpennss .
SHEPTHs OJJHOATOMHOTO
UJICATBHOTO Ta3a
bu6mmoreka [IOK
31 Bubl Terionepenauun 25.12.2024  https://m.edsoo.ru/ff0
c5c36
VY nenbHas
TEIIIOEMKOCTh
BemiecTBa. KonmnuectBo bubmmorexa [JOK
32 ' https://m.edsoo.ru/ff0
TEIUIOTHI IIPH 26.12.2024 5036
TeIJIonepeaaye. T
AnabaTHBIN MpoIecc
n N
33 P https://m.edsoo.ru/ff0
MIPUMEHEHHE K 09.01.2025 c5efo
M30IpoIeccam
HeobparumocTs BuGmmorexa LOK
MIPOIIECCOB B IIPHUPOJIC. _
34 Bropoii 3akon 15.01.2025 Egggg/m.edsoo.ru/ffo
TePMOJTUHAMUKU
[IpuHnnn nencTeys u bubnnorexka [JOK
35 KII/ TermoBoi https://m.edsoo.ru/ff0
MALHHDT 16.01.2025 ¢600a
36 ukn Kapno u ero KIT 22.01.2025
DKOJIOTHYECKHUe
37 poOIEMBI 23.01.2025
TEILUIODHEPT € TUKHA o
Obobmaromni ypok bubmuorexa [JOK
38 «Moxexypras 29.01.2025  https://m.edsoo.ru/ffo
¢uznka. OCHOBBI 6938
TEPMOTUHAMUKI
KonTponbHas pabota
10 TeMe bubmuoreka [JOK
39 «MonekynspHas https://m.edsoo.ru/ff0
¢usuka. OCHOBBI 30.01.2025 c6a50
TEPMOTUHAMUKI
[TapooOpazoBanue u bubnnoreka [JOK
40 KOHICHCAIIUsI. 05.02.2025 https://m.edsoo.ru/ff0

Hcnapenue u kunenue

c63b6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

AOcomroTHas 1
OTHOCHTCIIbHAA

bubmuoreka [JOK

41 06.02.2025  https://m.edsoo.ru/ff0
BJIQ)KHOCTh BO3AYyXa. 6408
Hacsiennsiit nap
TBépnoe Teno.

Kpucrannnueckue u
amopdHbIe Tena.

42 AHI/II;(%))T];)OHI/IH CBOICTB Ih;tlf 6SJ.I/I;Ir?]T:§S%ErOU/I]§fO
Kkpuctaios. XKuakue 12.02.2025 c6§fd ' '
KpPHUCTAJLJIBL.

CoBpeMeHHbIE

MaTepuaibl

[InaBnenue u

KpUCTAJIJIU3aLUs. bubnuoreka [IOK

43 VY nenbHas TeniaoTa 13.02.2025 https://m.edsoo.ru/ff0
MJI1aBJICHUS. c6708
CyOnumarus

bu6mmoreka [IOK

44 ~ Y PaBiCHIe TEILIOBOro 19.02.2025  https://m.edsoo.ru/ff0

Oayranca

6820
DneKTpu3aius Tel.
DNEeKTPUUYECKUM 3apsi. BH6J_IHOTeKa LOK

45 https://m.edsoo.ru/ff0
JlBa BH1a 20.02.2025 c6hee
AIEKTPUUECKUX 3aPSI0B =
[IpoBogHUKH,

JARJIEKTPUKU U bu6mmoreka [IOK

46 MTOJTYITPOBOTHUKH. 26.02.2025 https://m.edsoo.ru/ff0
3aKOH COXpaHEHUs cébcc
AIEKTPUIECKOTO 3apsiaa
B .

SAUMOJICUCTBHE bu6mmoreka [JOK

47 3apAJI0B. 3aKOH https://m.edsoo.ru/ff0
Kynona. Touyeunsiii 27.02.2025 c6ceA.f ' '
ANEKTPUUYECKUH 3apsiz =
HanpsioxkénnocTth
?_}IGKTPI/ILIGCKOFO MOJISL. BuGmorexa IOK

PUHITUTT

48 https://m.edsoo.ru/ff0
CyNEPHIO3ULINA 05.03.2025 c6df2
IIEKTPUYECKUX MOJIEH. T
JInauu HanPsKEHHOCTH
PaGora cun
3IIEKTPOCTATUUECKOTO BH6J_IHOTeKa LOK

49 https://m.edsoo.ru/ff0
nosist. [lorenuuman. 06.03.2025

c6f00
Pa3HocTh moTeHnanos
[IpoBoHMKY 1
JUAJIEKTPUKHU B bubmuorexa [JOK

50 AIEKTPOCTATHIECKOM 12.03.2025 https://m.edsoo.ru/ff0
none. Jluanexkrpuueckas c7018
MIPOHUIIAEMOCTH
KonTponbhas pabota bubnuorexa [IOK

51 o TeMe 13.03.2025 https://m.edsoo.ru/ff0

"OnexTpoauHamuka'

c72c0



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

52

DIIEKTPOEMKOCTb.
Konnencarop.
DIJIEKTPOEMKOCTh
MIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOIO
KOHJICHCATOpA.

19.03.2025

bub6mmoreka [IOK
https://m.edsoo.ru/ff0
c7126

53

54

55

JlaGopaTopHas pabora
"Usmepenue
3IIEKTPOEMKOCTH
KOHJIeHcaTopa"

[Ipunin nercTBus u
MIpUMEHEHUE
KOH/JIEHCATOPOB,
KOIHUPOBAJILHOTO
amnmapara, CTpyMHOro
MpUHTEpA.
DneKkTpocTaTu4ecKassa
muTa. 3a3eMiIeHue
3IEKTPOIPUOOpPOB

DIEKTPUUYECKHI TOK,
YCIJIOBHS €70
CYLIECTBOBAHHS.
[TocTostaubIi TOK. Cuta
ToKa. Hanpsixenue.
Cornporuienue. 3akoH
Owma 5151 yyacTka 1enu

20.03.2025

02.04.2025

03.04.2025

56

57

58

59

[TocnenoBarensHOE,
napaieNbHOe,
CMEIIaHHOe
COeIMHEHUE
IIPOBOJTHUKOB.
JlabopaTopHas pabota
«3yuenue
CMEIIaHHOTO
COEIMHEHUS
PE3UCTOPOBY

Pabota 1 MmomHOCTH
ANEKTPUYECKOTO TOKA.
3akonxoyns-Jlenma

3akon OMa 1st TOJTHOM
(3aMKHYTOH)
BJIEKTPUYECKOMN LIETH.
KopoTtkoe 3ambikaHue.
JlabopaTopHas pabota
«H3mepenne 3/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COITPOTHBIICHUS»

OneKTpoHHas
IIPOBOAMMOCTbH TBEPABIX

0.5

0.5

09.04.2025

10.04.2025

16.04.2025

17.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
C74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
c7ael



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

METaJUI0B. 3aBUCUMOCTH
COTIPOTUBIICHUS
METaJJIOB OT
TEMIIEPATYPHI.
CBepXnpoBOJIMMOCTb
DJIEKTPUUYECKUN TOK B

60 Bakyyme. CBoiicTBa 1

23.04.2025

ANEKTPOHHBIX IMYYKOB
[TonynpoBoIHUKH, UX
COOCTBEHHAS H
MIpUMeCHast

61 [ POBOAMMOCTE. 1 E&ffff%fé@i? Slllffo

CaoiicTBap—n- 24.04.2025 . '
c84ae

nepexoa.

[TonynpoBOIHUKOBBIE

puOOpbI

DIEeKTPUUYECKHI TOK B

pacTBopax M pacriaBax BuGmrorexa LOK

ANEKTPOJIUTOB. :

62 1 https://m.edsoo.ru/ff0
DNEeKTPOIUTUYECKAS 30.04.2025 c8%ba
JUCCOLIUAITHS. -

DneKTpoaun3

DNEeKTPUUYECKHUI TOK B

razax.

CamMOCTOSTeTbHBINA U Bubmioreka ITOK

63 . 1 https://m.edsoo.ru/ff0
HECaMOCTOSITENIbHBII 07.05.2025 c84ae
pa3psa. MoiHus. -

[Lmazma
DNEeKTpUYEeCcKue
puOOPHI M YCTPOIiCTBa bubnnoreka [JOK

64 U UX NPaKTUYECKOE 1 14.05.2025 https://m.edsoo.ru/ff0
npuMeHenue. [Ipasuna c86fc
TEXHHUKHU 0€30MacHOCTH

N bubmuorexa [JOK
65 Obobmarommitypox 1 15.05.2025 https://m.edsoo.ru/ff0
«INEKTPOIMHAMHKA»
c88be
KonTponbHas pabota
o TeMe
«DJIEKTPOCTATHKA. bubnuoreka [IOK

66 [TocrostHHBIHI § 1 21.05.2025 https://m.edsoo.ru/ff0
JJIEKTPUYECKUI TOK. c8a8a
Toxku B pa3nu4HbIX
cpemax»

bubmuoreka [JOK
67 PezepBHblil ypox 1 29 05.2025 https://m.edsoo.ru/ff0
c8c56
OBIIEE KOJIMYECTBO 67

YACOB I10 ITPOTPAMME



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

11 KITACC

KoanuyecTBOuacon
Ne TeMavpoka K n Jatanzyy  DJIeKTPOHHBICIH
n/m P Bcero H;}e[;gg':: qiif:; eHus ¢poBbIeoOpazoBaT
o AGOTLL eJIbHbIEpecypChl
[TocTossHHBIE MATHUTHI
U UX B3aHMOJICHCTBUE.
MarsurHoe 1oJie. bubnunorexa LIOK
1 BekTop MaruuTHOM 1 https://m.edsoo.ru/ff0
WHIYKIUH. c9778
JIMHUMMAarHUTHOMUHTY
KI[UH
MarHuTHoOe I10JIe
MMPOBOJIHUKA C TOKOM. bubnmnoreka HOK
2 OmnpIT DpcTena. 1 https://m.edsoo.ru/ff0
BsaumoneiictBue c98fe
MIPOBOHUKOB C TOKOM
JlaGopaTopHas pabota
«I/ISyEeHI/II; MaFII){I/ITHOFO Bubmorexa HOK
3 HOMA KATYIIKH ¢ 1 1 https://m.edsoo.ru/ff0
cosfe
TOKOM)»
JlelicTBE MAarHUTHOTO
T0JISL Ha TIPOBOJIHUK C
tokoM. Crita Ammepa.
JlaGopaTopHas pa6(I))Ta Bubmzorexa HOK
4 1 1 https://m.edsoo.ru/ff0
«HccaenoBanue
. €9ac0
JIEWCTBUS IIOCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM)
JleicTBE MAarHUTHOTO
MOJISL HA IBHOKYIIYIOCS bubmuoreka [IOK
5 3apSHKEHHYIO YaCcTHILY. 1 https://m.edsoo.ru/ff0
Cuna Jlopenna. PaGota c9df4
cuisl JIopeHna
DneKTpOMarHuTHas
nHaykius. [Torok
BEKTOpa MarHUTHON
6 17001091121 Y1 (@ 1
WHJYKUWU. 3aKOH
3JIEKTPOMArHUTHOMN
unnayknnn Dapanes
JIaGoparopHas paboTa
«ccnenoBanue bubnunorexa LIOK
7 SIBJICHHS 1 1 https://m.edsoo.ru/ff0
3JIEKTPOMATrHUTHOMN cals0
WHIYKITA)
8 NHIyKTUBHOCTS. 1 bubnunorexka LIOK
SIBnenue https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

camounaykiuu. 3/1C
CaMOUHIYKIUH.
DHeprusi MarHuTHOTO
T0JIL KATYILKH C TOKOM.
DNEeKTpOMarHuTHOE
noie

ca600

Texunueckue
YCTPOMCTBA U UX
MIPUMEHCHHUE:
IIOCTOSHHBIC MATHUTHI,
AJICKTPOMArHHUTHI,
3JIEKTPOJIBUTATEb,
YCKOPHUTEIIH
3J€MEHTapHBIX YACTHII,
WHIYKITMOHHAS T1eYb

10

11

12

13

14

O6o0maromuii ypok
«MarsuTHoE MnoJe.
DneKTpOMarHuTHas
WHITYKITAS
KonTponbhas padora
o TemMe «MarHuTHoe
ToJIe.
DNeKTpOMarHUTHAsUH]]
VKITUSDY

CB00OOIHBIE
MEXaHHYECKUE
KoJieOaHusI.
l'apmonunueckue
KojeOaHus. YpaBHEHUE
TApPMOHHYECKHUX
KoJeOaHuH.
[IpeBpamienue sHeprun

JlabopaTopHas pabota
«HccnenoBanue
3aBUCHMOCTH TIEpHOJIa
MaJIbIX KOoJaeOaHui
rpy3a Ha HATH OT
JUTUHBI HUTH W MacChI
rpy3a»

KonebarenpHbIiH
KoHTYp. CBOOOIHBIE
AIEKTPOMAarHUTHBIC
KoJIe0aHus B
HJIeaIbHOM
KoyebaTeIbHOM
KOHTYE.
AHaJNOTUAMEK TyMEXaH
WYECKUMHU U
3JIEKTPOMArHUTHBIMHKO

bubnunoreka LIOK
https://m.edsoo.ru/ff0
cab82

bubnunoreka LIOK
https://m.edsoo.ru/ff0
cad58

bubnunoreka LIOK
https://m.edsoo.ru/ff0
caf06

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
ch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

JIe0aHUAMHA

15

16

17

18

®opmyna Tomcona.

3aKOH COXpaHECHUS

SHEPrUU B UACATBHOM 1
KoJe0aTeTbHOM

KOHTYpE

IIpencrasnenue o

3aTyXarUux

KOJIeOaHUIX.

Brinyxennbie

MEXaHHYECKHE 1
Konebanus. Pe3oHanc.
Brinyxiennbie
3JIEKTPOMArHUTHBIE

KOJICOaHHS

IlepeMeHHBIN TOK.
CunyconaanbHbII
IIEPEMEHHBIN TOK.

MormHocTh

MIEPEMEHHOTO TOKA. 1
AMIUTUTYAHOE U

JICHCTBYIOIIEE 3HAYCHHUE

CWJIBI TOKA U

HaIpsHKEHUS

Tpancdopmarop.
[IpousBoactso,

nepeaayda u 1
norpedieHue

AIEKTPUUYECKON IHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0
ch9c4

bubnunorexa LIOK
https://m.edsoo.ru/ff0
chb86

bubnunorexka LIOK
https://m.edsoo.ru/ff0
chd34

19

YerpoicTBo U

MPaKTHUYECKOE

MIPUMEHEHHE

BJIEKTPUYECKOTO 1
3BOHKA, TeHEpaTopa
MePEMEHHOTO TOKa,

JIMHUH 3JeKTporiepeaayd

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
cc324

20

DKOJIOTUYECKUE PUCKU

MpY MPOU3BOJCTBE
3JIEKTPOIHEPTUH.

Kynerypa 1
HCIIOJIb30BaHUA
3JIEKTPOIHEPTUU B
MOBCEIHEBHOM KM3HHU

21

MexaHnyecKkue BOJHBI,
YCJIOBUS
pacrnpocTpaHEHHUs.
[Tepuon. CxopocTh
pacnpocTpaHeHus U
JJIMHA BOJIHBI.

bubnunorexa LIOK
https://m.edsoo.ru/ff0
ccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

ITonepeunslie u

MIPOJIOJIbHBIEBOJIHBI
3ByK. CKOpOCTBH 3ByKa.
Fp}:;/IKOCTE 3ByKa e Bu6muoteka [JOK
22 BLicoTa Tora Te1\'46 https://m.edsoo.ru/ff0
’ P cccOc
3BYyKa
DNeKTpOMarHuTHHIC
BOJIHBI, HX CBOMCTBA U bubnunorexa LIOK
23 CKOpOCTb. https://m.edsoo.ru/ff0
[Ixana’nekTpoOMaruHuTH ccfeQ
BIXBOJIH
[IpuHUUIBl paguoCBA3U
U TEJIeBUICHUSI.
24
Passurtue cpencrs
cBsi3u. Pagmomnoxkarus
bubnunoreka LIOK
KonTponbhas padora
25 HIPOTIbHAs pabot https://m.edsoo.ru/ff0
«KonebaHnus v BOJHBI»
cc6f8
[Ipssmonunelinoe
pacrpocTpaHeHHUEe CBETa bubmmoreka [JOK
26 B OJHOPOJHOM cpejie. https://m.edsoo.ru/ff0
ToueuHbI HCTOYHUK cd350
ceera. Jlyd ceera
OTtpaxxeHue cBera.
3aKOHBI OTpaKEHUS bubnnorexa [JOK
27 cgera. [loctpoenue https://m.edsoo.ru/ff0
M300paXKCHUI B cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cBeTa.
[TonHOE BHYTpEeHHEE
or axceHHeYTp bubnnorexa [JOK
28 p . https://m.edsoo.ru/ff0
[Ipenenbublii yron cd76
MIOJIHOTO BHYTPEHHETO
OTpaKCHHUS
JlaboparopHast pabota
<<H3MI€)3p€HII)/Ie P bubnmnorexa [JOK
29 HOKAZATEIs https://m.edsoo.ru/ff0
cd67a
MIPEJIOMJIICHUS CTEKIIa
JInnzsl. [locTpoenue
n300pakeHUi B JIMH3eE. bubmuoteka [IOK
30 dopmyna TOHKOH https://m.edsoo.ru/ff0
JINH3bI. Y BEJINYECHHUE cddle
JTUH3BI
JlabopaTopHas pabota
31 «UccnenoBanue
CBOMCTB H300pakeHU
B JIMH3aX)
32 Jucnepcus cera.



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

CI10KHBIN cOCTaB
Ocnoro cBera. LIBer.
Jlaboparopnas pabota
«HaOmronenue
JUCTICPCUU CBETAY

WuTepdepennus ceera.

Judpakuus cBeta. b H6J?H0TeKa LHOK
33 TIndpaxumonHas https://m.edsoo.ru/ff0
ced22
pemeTka -
[TonepeunocThb bubnmoreka [JOK
34 CBETOBBIX BOJIH. https://m.edsoo.ru/ff0
[Tonspuzanus cBera cf02e
Onruueckue mpuOOps! U
35 YCTPOMCTBA U YCIIOBUS
ux 0e30macHoro
MIPUMEHEHHS
I'pauuie
MPUMEHUMOCTH
o bubnunoreka LIOK
36 EEiZ;T;;KﬁIgCTYHaTH https://m.edsoo.ru/ff0
) cf862
CIeLUaIbHON TeopuH —
OTHOCHUTEIIFHOCTH
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. BH@HOTeKa LHOK
37 R — https://m.edsoo.ru/ff0
cfa42
COKpallleHHE JJIMHBI -
DOHeprust U UMILYJIbC
PENATUBUCTCKOU
bu6nmorexa LIOK
38 zzf;ﬁeg f:BB e https://m.edsoo.ru/ff0
cfc68
UMITYJIBCOM. -
OHeprusnokos
KonTponbnas padota
«Omntuka. OCHOBBI b H6J?H0TeKa LOK
39 O — https://m.edsoo.ru/ff0
cf6f0
OTHOCHUTEJIBHOCTU» B
®otonsl. Dopmyna bubmmnoreka HOK
40 [Tnmanka. DHeprus u https://m.edsoo.ru/ff0
UMIynbC GOTOHA cfel6
OTtkpbITHE U
HCCIIeIOBaHHE b H6J?H0TeKa LHOK
41 (boTosddbexta. OmbiThi https://m.edsoo.ru/ff0
) cffc4
A.T. CroneroBa -
3akoHsl hoTordexTa.
VYpaBHeHHe DiHIITEHA bu6muoreka [JOK
42 st porodddexra. https://m.edsoo.ru/ff0

«KpacHas rpanuna»
¢dorodddexra

d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

JlaBneHue cpera.

Omnwbitel I1. H. bubnuorexa [JOK
43 JleGenena. https://m.edsoo.ru/ff0
XUMHYECKOENEHCTBUEC d04a6
BETa
TexHuueckue
YCTpOMCTBA U
MPaKTUYECKOE
44 MIPUMEHCHHUE:
(hOTOAIEMEHT,
(hoTomaTYNK, COTHEUHAS
Oarapesi, CBETOAHO]]
Pemenue 3agad mo reme bubnuorexa [IOK
45 «DJIEeMEHThbI KBAaHTOBOM https://m.edsoo.ru/ff0
ONITUKNY d0302
Moaens atoma
Tomcona. OnbIThI
Pesepdopaa 1o bubnunoreka LIOK
46 https://m.edsoo.ru/ff0
pPAacCesTHUIO (i-4acCTHII.
d091a
[Inanerapnas monens
aToma
bubnuoreka [{OK
47 [Toctynatel bopa https://m.edso0.ru/ff0
dOafa
N3nyuenue u
rorJiomenne (GOTOHOB
npu H;H exoz[;b aToma ¢ Bubmiorexa LIOK
48 p p https://m.edsoo.ru/ff0
OJIHOT'O YPOBHSI SHEPTUHU
- dOafa
Ha apyrou. Buasl
CIIEKTPOB
BonnoBrie cBOMCTBA
yacTuIl. BoyHbI e
Bbpois.
bu6nmorexa LIOK
K -
49 OPTLYCKYIAPHO https://m.edsoo.ru/ff0
BOJTHOBOM JTyaJIU3M.
dOca8
CnoHTanHOe U
BBIHYKJICHHOE
W3IIy4eHUE
OtkpsiTHE
PaINOAKTUBHOCTH.
bu6nmorexa LIOK
O P
50 meiTe! Pesephopaa no https://m.edsoo.ru/ff0
OTIPEICTICHUIO COCTaBa 40fd2
pPaOaKTUBHOTO
W3ITYYCHUS
CaoiictBa anba-, 6era-
51 , TaMMa-U3JIy9CHHSI.

Bnnguue
paJMO0aKTUBHOCTH Ha



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

JKHUBBIC OPraHU3MBbI

52

53

54

OTkpbITHE IPOTOHA U
HeWTpoHa. M30TonbI.
Annda-pacna.
DJIEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacnan. ["'amma-
U3JIy4yeHue

DHeprusi CBs3U
HYKJIOHOB B siJIpe€.
S nepHble peakuuu.
SnepHeblii peakTop.
[Tpob6nemsl,
MIEePCIIEKTUBBIL,
9KOJIOTUYECKUE
ACIIEKTHI SAECPHOM
SHEPTEeTUKHU

DnemMeHTapHbIe
yacTullbl. OTKpBITHE
Mo3uTpoHa. MeToasl
HaOJIIOAEeHUS U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.
Kpyrasriicron
«DyHaaMeHTalbHbIE
B3aHUMOJICHCTBUSL.
EnuncTBO hnznveckoit
KapTUHBI MUPa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d1162

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d1356

bubnuoreka [{OK
https://m.edsoo.ru/ff0
d0e38

55

56

Dranbl pa3BUTHS
ACTPOHOMMUH.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE
3Ha4YE€HHE ACTPOHOMHUH.
Bux 3Bé31H0r0 HebA.
CozBesnus, Aspkue
3BE3/bI, IJIAHETHI, UX
BUJIMMOE JABHKECHUE.
ConHeyHascucTeMa

Comnnue.
ConHeyHasiaKTUBHOCTb.
Hcrounuk sHeprun
ConHua u 3B€311

57

3BE3/1bI, MX OCHOBHBIC
XapaKTePUCTHKH.
3BE3BITIaBHOM
MMOCIE0BATEILHOCTH.
BuyrtpenHnee ctpoenue
3BE311. COBpEeMEHHBIE
MIPEJICTaBICHHUS O



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

HpOI/ICXO)KI[eHI/II/I nu
sporonnu CoJHIa u
3BE3I

58

59

60

Muneunsiii [Iyte —
Hama ["anakTuka.
Ilonoxenue u
nemwxenne CoiHIa B
TI'anaktuke. I'agakTuKmH.
UeEpHble aAbIphI B
SIIpaXTaIaKTHK

Bcenennas. Pa3zoeranue
rajakTuk. Teopus
bonpmioro B3peiBa.
PenukToBoe n3nydyenue.
Meraranaktuka

Hepemennsie
po6JIeMbl ACTPOHOMUU

61

KonTponbhas padora
«DEeMEHTHI
ACTPOHOMHUH U
acTpoU3uKM»

62

63

64

65

O6o0uaromuit ypox.
Ponb pusuku u
aCTPOHOMUU B
SKOHOMHUYECKOM,
TEXHOJIOTUYECKOH,
COLIMAJIBHOU U
ATHYECKOU cepax
JEeSITeTbHOCTH YeJI0BEKa

O60061maronuit ypox.
Poinb 1 MecTo Guzuku u
aCTPOHOMUHU B
COBPEMEHHOM HAyYHOU
KapTHHE MHpa

O60061maronuit ypox.
Ponb dpuznueckoit
TEOpHH B
(dbopmMupoBaHUU
MPEJICTaBICHUMN O
¢bu3nyeckoil kapTHHe
MHUpa

O60061maronuit ypox.
MecTto ¢usnueckoi
KapTUHBI MUpa B 00111eM
psily COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUMN O
pupoje




66

PesepBHbIil ypOK.
MaruuTtHoOe nosne.
DneKTpOMarHuTHasI
MHIYKIWS

67

68

Pe3epBHbIil ypok.
Ontuka. OCHOBBI
CHelHabHOM Teopuun
OTHOCUTEIbHOCTH

Pesepuslii ypok.
KBanToBas ¢puzuka.
DneMeHTbl aCTPOHOMUU
1 acTpoPu3uKu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; mox penakueit
[MapdentreBoit H.A.— 10-e uzn., crepeorun.- M.: [Ipocsemenue, 2023

METO/IUYECKHUE MATEPHAJIBI J1JI5s1 YUUTEJISA

1. ®enepanbhas padouas nporpamma «OPU3NUKA 10-11» bazossiit ypoBenb. Mocksa 2023r
2. ®usuka. 3agaunuk. 10-11 xi.: yuebHoe mocobue/A.I1.PeiMkeBuy. - 23-¢ U3 .,
crepeorurt.- M.: [lpoda.

MUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.  buGmumoteka — Bce no npeamery «®Puznka». — Pexxum nocryma:
http://www.proshkolu.ru

2. BuzeoomnsITsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Enunas kouteknus upoBBIX 00pa30BaTeIbHBIX PECYPCOB. — PeskuMm focryma:
http://school-collection.edu.ru

4. VInTepecHble MaTepralibl K ypoKaMm (DU3UKH 110 TEMaM; TECTHI IT0 TEMaM; HarJIsAIHbIE
nocobus K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. lludpossie oOpa3oBaresbHbie pecypebl. — Pexum qoctyna: http://www.openclass.ru
6. DieKTpOHHBIE yueOHUKH 10 (usuke. — Pexxum moctyna: http://www.fizika.ru

OBOPYAOBAHUME KABUHETA ®U3UKHN OBPA3OBATEJIBHOI'O HIEHTPA
«TOYKA POCTA»

/H HaumenoBanue KOJIMYECTBO

1 Mperis npoBoanas DEFENDEROptimumMB 270 USB 2 2
KHONKHU+1 KOJIeco-KHOMKA, ONTUYECKasl, YepHas

2 Hoytbyk Aquarius 1

3 Hoyt0yk Rikor 1

4 Ha6op o6opynoBanust 'HA — nmaGoparopus o ¢pusnke (Habop 2
OI'D/ETD (du3zuka)

) Habop nocynel v npuHaiexxHocTe (MUKpoadbopaTopust) 1

(KOMIUTEKT MOCYy bl U 000OPYOBaHUS /ISl YYEHUUECKUX OMBITOB
(xuMmus, pusrka, 6MOJIOTHS)

6 PoboT-manumynsaTop yueOHbIN (YeThbIpeXoceBbli yueOHbIN poOOT- 1
MaHHITYIISITOP C MOJTYJTbHBIMH CMEHHBIMU HAaCaKaMH)

7 VY4ebHblil HA0Op MPOrpaMMHUPYEMBIX pOOOTOTEXHUYECKUX 1
matdopm (OOpa3zoBaTenbHbIN HAOOP O MEXaHUKE, MEXaTPOHHUKE U
POOOTOTEXHHKE)

8 Iratus 6




