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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yudéroM (enaepaibHOM paboyeil mporpaMMbl BOCHUTAHUSA U
KOHIICTIIIUMA TIpEeTNo/ilaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYUYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOy4EHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alli MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YUE€OHBIMU NpeaMeTamMu. B Hell onpeenstoTcs OCHOBHBIE
1IN U3y4eHUsl (PU3UKHU Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHus, MIIaHUPYEMbIE
pe3yapTaThl  OCBOEHHSA Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTaThI 10 T0J1aM O0y4YEHUS;

e cojepkaHue ydeOHOTO mpenaMera « Pu3nkay 1o rojgam oOy4eHHs.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTYIAs B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUUIS €CTeCTBEHHO-HAYUHBIX YUYE€OHBIX MPEIMETOB, MOCKOIBKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uW actpoHomued. Mcmonb3oBaHHE W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenesseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B chepe IHEPTreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMH U Apyrux. M3ydenue
(bU3MKY BHOCUT OCHOBHOM BKJI1a/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaronuxcs, B (HOpMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YUYE€OHBIX MCCIICIOBaHUM.

B ocHOBY Kypca pu3uku i ypoBHS CpeAHEro 00111ero 00pa3oBaHus OJI0KEH
psI UAEeH, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX yPOBHSIX MaTepuH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX NPWIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABJICHUSX O IPUPOJIE, TPAHULAX TIPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlst 6a30BOro ypoBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOTrPAMME
no (usuke 0ObETUHEHBI B OOMIMUNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMH 00pa30BaTeIbHOrO mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAaHUPOBAHUS U OCHalleHus kaOuHera ¢usuku. Ilpu
3TOM OO0EcleunBaeTcsi OBJaJeHUE OOy4aronMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
MOCTAaHOBKY OIIBITOB 110 MIPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNsieTCsl peIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U HHTErpUpys 3HAHHUA U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUsl Ha



OOBsSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUW W MPOIECCOB B OKPYKAIOIICH
XKU3HU, TpeOyromre BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootserctBum ¢ Tpedboanusimu I'OC COO k maTepuaibHO-TEXHUUYECKOMY
oOecrieueHnto yuyeOHoro mpoiecca 0a3oBbld ypOBEHb Kypca (M3HKKM Ha YPOBHE
cpenHero ooOmero oopa3oBaHUsl JTOJDKEH H3YydaThbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOnHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE 10
bu3HMKe yUSeHUYECKUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHKE.

JlemoHcTpanimoHHOE  000pyAoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
NPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUH ©  MPOIIECCOB, JOMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o00O0Opy/IOBaHUE [JII YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopmupyeTcss B BUJIC€ TEMATHUYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTH4ecKkue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMH EJIAMH U3y4YeHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHHS OOYy4YalOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUS U (POpMUpOBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa U3yueHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHUS C HCIOJB30BAHHEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3aa4y B

npoIiecce u3yueHus Kypca (GU3uKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAsl MEXAHHWKY, MOJEKYISIPHYI0 (UBHKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPOPU3HUKHY;



e (opmMupoBaHMe yMEHUN TPUMEHSATH TEOPETUUYCCKUE 3HAHWUS IS
OoOBbsICHeHUS (PU3WYECKUX SABICHUNW B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
$u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu uHpopmammu,
OIPEIENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCJIOBUU ISl PA3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzyuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B HEJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX PabOT U OMNBITOB C YYETOM HHIUBUIYTBHBIX
O0COOCHHOCTEN 00yJarouXCsl.

B 2023-2024 yye6HOM o1y B KaJICHIapHO-TEeMaTHYeCKOe TIaHupoBanue B 11
Kiacce nob6asieH pazuen «[locTossHHBINA MeKTpudecKkuil TOK. TOKM B pa3iInyHBIX
cpenax», B 10 kinacce usydeH He ObLI.

COIAEPKAHUE OBYUEHUA

10 KITIACC



Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 NO3HAHUA

dusnka — Hayka o mnpupone. HaydHble MeTOABI NO3HAHUSA OKPY’KAOIIETO
Mupa. Ponb skcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue (Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
®dusnyeckre 3aKOHbI U TEOPHUM. |'paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M ULUQPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKHM, UX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepEeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactota obpanieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

HamnpaBienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsvie padbomul



N3ydyeHne HEpaBHOMEPHOTO IBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHH IPU PaBHOYCKOPEHHOM
JBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne nBUKEHUS IapuKa B BSI3KOU JKUJIKOCTH.

N3yuenune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmnesd. IlepBwii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uiiuu cuil. Bropoit 3akon HetoTona ajist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, cKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. VYcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne nBuxeHust Opycka 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanue yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILICHUA.



Tema 3. 3axonvl coxpanenus 6 Mexanuke

NMiynsC MarepuaibHOM TOUYKHM (Tena), CHUCTEMbl MaTEPHAIBbHBIX TOYEK.
NMIynbC cuiibl 1 U3MEHEHHE HMITyJibCa TeJa. 3aKOH COXPAHEHHS HMITYJIbCa.
PeakTruBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETHUYECKOU YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas DHEPIUs YIPYro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3HU MOBEPXHOCTU
3emun.

[loTeHnmanbHble W HENOTEHUHMANbHblE  cuibl.  CBsA3b  pabOTHI
HEIMOTEHIUAIBHBIX CUJI C ©3MEHEHUEM MEXAHMYECKOU SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUS MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBH>KEHHE.

[lepexoq NOTEHIUATLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUIIbI C U3MEHEHHEM MEXaHUYECKOW 3HEpPruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHN U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI Tra3oB, XKHAKOCTENM U
TBEPJBIX TEJI U 0OBSCHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOrO JBM)KEHHMS dactul] rasa. lllkana
temnepatyp KeneBuna. ['a30BbIe 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akon JlanbToHa. M3ompoueccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM



BemecTBa. ['paduueckoe mpencTaBlIeHWE H3OMPOIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlITepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U croco0bl €€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAsI TEeIUIOEMKOCTh BEIlleCTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh POLIECCOB B IPUPOJIE.

TeroBpie  mammHbl.  [IpUHIUNBL ~ JEWCTBUSL  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. KodpuiueHT moie3Horo
nericTBus TeruioBod MmamuHbl. [{ukn KapHo um ero kospduuImMeHT MOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.

TexHuyecknue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



M3MeHeHre BHYTPEHHEW »HEpPruM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHune BHYyTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OnbIT N0 a1abaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenbHoN TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumeHue. AOCONIOTHAS |
OTHOCHUTEIIbHAS BJIAXHOCTh BO31yxa. HackimeHHbli map. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBrmenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOIYUYECHHSI COBPEMEHHBIX MAaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka
Tema 1. Inexkmpocmamuxa
DJeKTpu3alus Tell. IJIEeKTpUIeCcKui 3apsa. J[Ba Buia 3JIEKTPUUECKUX 3aPsIJIOB.
[IpoBOAHUKHM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
DnekTpuueckoe mone. Hampsok€HHOCTh  2yieKTpudeckoro mojis.  I[lpuniun

CYIEPIIO3ULUN BJICKTPUUYECKUX MOJIeH. JIMHMM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.



PaGota cun anekrpocratudeckoro mojs. [lorennuan. Pa3HocTs mOTEHIIUATIOB.
[IpoBOAHUKN ¥ JUAIEKTPUKUA B SJIEKTpOCcTaTUueckoM Toisie. Jlusnekrpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE DJIEKTPOIpPHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HaAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B IIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
ANEKTPUUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CHJia U BHYTPEHHEE CONMPOTUBIICHUE HWCTOUYHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTtkoe 3aMmbIkaHue.

DJIEKTpOHHAasT ~ MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpUYEeCKUd TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX IMyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
noynpoBoHUKOB. CBocTBa p—N-nepexonaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOIUTUYECKas: AUCCOIUALINS. DIEKTPOIIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. (CaMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.



TexHudeckue yCTpPONUCTBA H TPAKTUYECKOE MPUMEHEHHUE. aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYyMHBIA MO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOJHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKA U HAMIPSKEHUS.

3aBUCUMOCThH COIPOTHUBJICHHUS] NUJIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMeliaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHue dIeKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAHUYECKOTO JIEMEHTA U OIICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ TpOBOJMMOCTH BO3TyXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yueHne cMenaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenne 37eKTpOABUKYIEH CUIIBI UCTOYHHUKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUSI.

HaGmronenue amextposusa.

Me:xnpeamMeTHble CBSI3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISIETCS C
y4€TOM COJIEp>KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (PaKT, TUMOTe3a, (PU3NUYecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX TPOCKIIUU Ha OCH KOOPJINHAT, CI0’KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoae, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIICKTPUYCCKHUE SBJICHUS B )KUBOH TPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEII[ECTBA, MOJIIPHAsI MAcCa, TETUIOBBIE CBOMCTBA TBEPABIX TE, )KUJIKOCTEH U ra30B,
JIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JTUCCOIUAITUS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.



Texnonocus.: npeoOpa30BaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHMS B TEXHUKE, MOJAIINWITHUKHA, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUs] COBPEMEHHBIX MAaTepUaJoB, B TOM YHCIE HAHOMATEpPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHbIE puOOpBHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMazZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUMHA. [[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluanu MarHuTHOM wuWHAyKIMU. KapThHa JUHUNA MarHUTHONW WHIYKIUU MOJIA
MOCTOSTHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoielicTBue MpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib M HanIpaBJIeHUE. [[BHKEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYILAs Cula WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanaes.

BuxpeBoe nsnexkrpudeckoe Moje. DICKTPOABWKYILAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIAYKUMH. OJIEKTPOJABIKYIIAS  CHUJa
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN >SJIEMEHTapHBIX
YaCTHI], UHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.



JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonencTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHIYKIHMH OT CKOPOCTH WM3MEHEHHS
MarHuTHOTO ITIOTOKA.

SIBieHrE CAaMOMHTYKIIMH.

Vuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA NOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepumon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'UM B UJI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii TOK. CHHYyCOMJAIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJAHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3EKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHUE: DIICKTPUYECKUN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHHUM JICKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Halmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJIECOAHUM.

Hab6mronenne pe3oHanca.



CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIlPsDKEHUS OT BPEMEHHM) NSt
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHanc mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTHU M KOHJEHCATOpA.

Monenb TMHUY 3JIEKTpONEpe1ayu.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MAacCChI Tpy3a.

HccnenoBanue mepeMeHHOTO TOKA B LIEMU U3 TTOCIIEI0BATEIBHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL

Mexanudeckue BOJIHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss Y JJIMHA BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJHBI.
HNuTtepdpepenus u nuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, audpakims,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxama 3IeKTPOMarHUTHBIX BOJH. [I[prMeHEeHHE 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPEe/Ibl.

TexHuYecKrue yCTpONCTBA M MPAKTHYECKOE TPUMEHCHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas IWAarHOCTHKAa B TEXHHWKE M MEIWIIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPAHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOMN KoJeOaHUM.

HccnenoBanre CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXKEHUE, MIPEIOMIICHHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Tema 3. Onmuxa



['eomerpuueckas onrtuka. lIpsmoinHENHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIl yrosa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. Ler.

Cobuparomniye 1 paccerBaroliye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0pakeHuil B cOOUpaIOUX U
pacceuBaromux JuH3ax. PopMysa TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpU  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MNPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTtuyeckue mpudOpBkI.

[TonHoe BHyTpeHHEE OTpakeHre. Mozellb CBETOBOJIA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpocKkorna, TeJIeCKomna.

HaGmronenune natepdepeHinm ceera.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue noasipu3anuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MmepeHnue nokasaresns npesioMJIeHUs CTeKIIa.

HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH



I paHMIIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTyaTe! crienuanbsHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHU M COKpAICHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepru (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdexra. YpaBuenue OiiHmTeiHa 11 poTodpdekra. «KpacHas rpaHunar
dboTorddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHHu4ecKue YCTpOICTBA U MPAKTHYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[InanerapHas mopens aroma. [loctynatel bopa. M3nyueHne u noriiomeHue
(GOTOHOB MpU MEepexo/e aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGntonenue inHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

HaOnronenue tMHe4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnio coctaBa paJuoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BrusHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITy4eHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. AaepHbie cuibl. JledekT macch spa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHaMeHTalbHbIe B3auMOJieicTBUA. EMMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHn4eckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINUX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

ConHeyHas cucTeMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum ConHIA@ U 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTB». 3BE3bI TJIABHOM IOCISIOBATCILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHia 1
3BE311. DTambl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenune m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPHI B sApax
rajJlaKTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

Habnronenuss HeBOOpYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH /ISl OTIpeieNIeHUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOyIIapys U IPKUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6001maroIee MOBTOPEHHUE

Ponp ¢u3nku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMupoBaHUU MPEICTABICHUN 0 PU3NYECKON KapTUHE MHUPaA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBSI3H

Nzyuenue xkypca ¢pusuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3mMyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
(GyHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BO/IHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIBHHUKOB,
oTpejiesieHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoecusa: »nextpuueckue SBICHUS B KUBOW MpUpoae, KoseOaTeabHbIe
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIbIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUIECKON PEETKU, CIEKTPATIbHBIN aHaTHN3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texnonocua: JHMHUM DIEKTpONEpPEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaanu3alldi OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBEYECKHX T'yMAaHUCTUYECKUX M
JIEMOKPATUYE€CKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aMMOEHCTBOBATH C COIIMAIbHBIMA MHCTUTYTaAMHU B COOTBETCTBUU C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKON JIESITETLHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C y4ETOM aHaM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M JITHYECKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0e301acHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B PA3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:
OCYIIECTBJIATH OOIICHHE HA YpOKax (PM3UKH U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHuS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
dbu3uke IS YPOBHS CpelHero ooOmero oOpa3oBaHUS Yy OOYYarOIIUXCS
COBEpPIIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHHH), TEIJIOBOE PaBHOBECHUE,
UCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTa, MeXaHWYECKasi MOINHOCThb;, MPH ONKHCAaHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUIOThI, BHYTPEHHSSI PHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONMHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3UYECKUN CMBICI HCIOIb3YyEMBIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (Pu3nuecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKONW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNIN CYNEPHO3ULIUA CHJI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEH KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBHUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYHMHAMH  C
UCITOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(uKcHpOoBaTh Pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peunaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIOJIb30BaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUM [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM M MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOM HWH(GOPMALMK, TOJYYEHHOW W3 pa3IMyHBIX
MCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTYyYaeMYI0 HH(OpMALKIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOILET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B pEIIEHUE paccMaTpUBAEMOM MPOOIEMBI.

K koHnity o0yuenus B 11 kiacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh W EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, SICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHWUTHOE JCUCTBHUS TOKA, B3aWMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAasT WHIYKIWSA, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TPSMOJIMHEWHOE PACIpPOCTPAHCHHUE CBETa, OTPaKCHHE, MPEIOoMIICHHE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOES JAaBleHHE, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (U3NYECKUE BEIUUYHUHBI:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, DHEPrUs JJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOATeTbHOM KOHTYpe, 3aps]l U CHJa TOKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUeHHs W EAWHMIIbI, YKa3bIBaTh
(b OopMyJIBI, CBS3BIBAIONINE JAHHYIO (PM3UUECKYIO BEIMYUHY C APYTUMH BETUIMHAMMY;

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, MEPHO]T MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENILHOTO U MapaieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUUECKOrO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOI'O 4YMCIIa, MOCTysathl bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, Mpy 3TOM pa3anudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIECNIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTr0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, POBOJAUTH OMBIT U (OPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUL U TpadHKOB,
JIeJIaTh BBIBO/IBI IO pe3yJibTaTaM UCCIEOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyIo HHPOPMALIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIET0 MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIIEHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMEeHTHl KBAaHTOBOM ONTHKHU 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97¢c

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Etilf;:lll//lr?:;(szgroullif4lc97c
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoxka Koutpoabnble IIpakTuyeckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE

padoThI padoThI
pecypchl

®dusrka — HayKka 0 IPUPOJIC.

1 Hayunsie MeT(})] bl HO?I,)H;HIfﬂ 1 bubmorexa HOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubmmnoreka HOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MPSMOTUHENHOE 1 bubmuorexa [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOe majieHne. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU



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

[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

8 lNanunes. MuepunalibHbIE CUCTEMBI
p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun
9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa ai1st MaTepuanbHON TOYKH
Tpetuii 3akoH HeroToHa niis bubnnorexa [JOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHudeckas bubmmorexa [IOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS TPU bubmuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTtensHoOe U BpamareabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MomeHT cuibl. [liteqo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepPUAIIbHBIX TOYEK. bubnmnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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MatepHuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«WccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHHUECKOM
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE JBUKEHUE.

Hudbdysus

XapakTtep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



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

23

Macca monekyn. Konnuectso
BemlecTBa. [locrosuHas ABoraipo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJl. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bub6nmoreka IIOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a

I/I30Hp0ueccm B UACAJIbHOM ra3c u
ux Fpa(l)I/ILIeCKOG NpeaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
criocoOn! €€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa

Buas! Tennonepenaun

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.
KonunuecTBo TemioTs! npu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36



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

teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka IIOK

33
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiMoCTh MpOIeccoB B
34 npupojie. Bropoii 3akoH bubmorexa LOK
pHpOAE. p https://m.edsoo0.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYEeCKHEe TPOOIECMbI
TETUIOIHEPTETHKH
O6o0maromuii ypok
38 <<MOJ'II:K HI: HaS}I]F()i)I/I?,I/IKa OcHoOBBI bubmorexa LOK
Yp ’ https://m.edso0.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas padbora no teme
39 «Monexynsprast pusuka. OCHOBBI bubmmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH Bubmmorexa [IOK
AY%a: - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
P o P bubnuotexa [JOK
42 CBOMCTB KpucTaioB. JKujakue

Kkpuctayisl. CoBpeMEHHbIE
MaTepuabl

https://m.edso0.ru/ffOc65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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[laBnenue n KpUCTaIM3ALIMSL.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 % §
PABHEHHUE TCITOBOTO basarca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tell. DINeKTPUISCKUi
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [IOK
P a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI HHOBO HIfKI/I SagH Bubmiorexa OK
yHpoBoaL ’ https://m.edsoo.ru/ffOc6bcc
COXPAHCHHUS IJICKTPUUYECKOTO 3apsiia
BzaumoperictBue 3apsioB. 3aKoH
47 Kymona. TouedHnIl i1eKTpudecKuil bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. [Torennuan. PasHocTs bubnmorexa HOK
' fait. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIIOB
I[TpOBOIHUKH U TAIEKTPUKHA B
50 3J'IpeKT OCTaTI/IqeiKOM noljie bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JuanexkTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa [O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
armapara, CTpyMHOr0 IIpHHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3azeMIIeHHE SIIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
yJacTKa Ienu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
paborta «M3yueHnue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoymnsa-Jlenuna

3akoH OMa AJid MOTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C ncrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

ONEeKTpOHHas IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 .
CBoiiCTBa 2JIEKTPOHHBIX ITYYKOB
[TorynpoBoIHUKH, UX COOCTBEHHAs

61 Y MIPUMECHas MPOBOJIUMOCTb. bubnmnoreka HOK
CaoiicTBa p—N-nepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBoHUKOBBIE TIPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

62 paciuiaBax 3J€KTPOJIUTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamMocTosTenbHBIN U bubmmnoreka HOK
HECaMOCTOSATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubnuotexa [JOK
«DIIEKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme
«2nextpocraruka. [TocToSHHBIN bubmmnorexa [JOK

66 .
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepsHbiit ypok. KonTponbHast bubmuotexa [JOK

pabota o Teme "DneKkTpoguHaMuKa"

https://m.edsoo.ru/ff0c8c56



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

68 PesepBHeIit ypok. O0o0maromnmmii

ypok 1o TeMam 10 kitacca

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne i/t

KoaunuyecTBO 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cyectBoBanus. [10CTOSHHBIN TOK.

Cuia Toka. Hampsixenue. 1
Conporusnenue. 3akon Oma ist

y4acTKa 1enu

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIAHHOE COCTUHCHHE

MpoBOAHUKOB. JIabopaTtopHas 1
pabora «3yueHue cMermanHoro
COCMHEHUS PE3UCTOPOB)

PaGota u moutHOCTH
3IEKTPUUYECKOTO TOKA. 3aKOH 1
xoynsa-Jlenna

3akoH OMa 11t MOJTHOM
(3aMKHYTOM) AJIEKTPUUECKON LIETIH.
KopoTtkoe 3ambikanue.

JlaGopatopnas pabora «M3mepenue L
O/IC uctoyHuka ToKa U ero

BHYTPEHHETO COMTPOTHBIICHHSI
DJeKTpOHHAs MPOBOAUMOCTh

TBEPIBIX METAJUIOB. 3aBUCHMOCTb 1

COMPOTHUBIICHUS METAJIJIOB OT
TeMmeparypbl. CBEpXIpPOBOIMMOCTh

IIpakTnyeckue
padoThI

Jlara
U3ydeHust

04.09

06.09

11.09

13.09

18.09

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

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



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

[TorynpoBOIHUKH, UX COOCTBEHHAS
U IIPUMECHAs IPOBOUMOCTb.

bubmuorexa [JOK

6 20.09
CaoiicTBa p—Nn-niepexoa. https://m.edsoo.ru/ffOc84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
7 DIEeKTpUYECKUM TOK B raszax. 25 09 bubnuorexa [JOK
CamocTosTebHbIN U ' https://m.edsoo.ru/ff0c84ae
HECAMOCTOSITEIbHBIN pa3psil.
Mounnus. [Inazma
DNEeKTpUUECKUN TOK B pacTBOpPax U
paciuiaBax 3JIEKTPOJIUTOB.
bu6mmoreka [IOK
DJIEKTPOJIUTHYECKAS TUCCOIUAITUS.
https://m.edsoo.ru/ff0c82ba
8 OneKTpoan3. DNEKTPUUIECKUE 27.09
5 . bubmuorexa [JOK
MpUOOPHI U YCTPONCTBA U UX
PHDOPRT H yCTP https://m.edsoo.ru/ff0c86fc
MPaKTUYECKOE MTPUMEHEHHE.
[IpaBuiia TeXxHUKHN 0€30aCHOCTH
KonTponbHas pabota mo Teme
N N bubmuorexa [JOK
9 «IIoCTOSHHBIN DIIEKTPUYECKUH TOK. 02.10
https://m.edsoo.ru/ff0c8a8a
Toku B paznuunbix cpenax» [TMA
[TocTossHHBIC MATHUTHI U UX
10 B3auMo/ieiicTBUEe. MarHuTHOE TOJIE. 04.10 bu6mmorexa [IOK
BekTop MarHuTHOM MHAYKLIHH. ' https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKLHUH
MarauTHO€E 10JIe MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
11 peren 09.10 bu6mmorexa [IOK

B3aumopeiicTBue npoBOIHUKOB C
TOKOM

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

12

Jlaboparopuas pabora «3ydeHne
MarHUTHOTO TIOJIS KATYIIKHU C
TOKOM»

11.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

13

JlelicTBME MarHUTHOTO TTOJIS Ha
IIPOBOAHMK ¢ ToKoM. Cuita Amnepa.
Jlaboparopuas pabota
«HMccnenoBanue nenicTBus
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

16.10

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

14

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBHKYILYIOCS 3apSKEHHY IO
yactuny. Cuna Jlopenma. Pa6ora
cuiibl JIopeHna

18.10

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

15

DneKTpOMarHuTHAsE UHIYKIIHSL.
[ToToK BEeKTOpa MarHUTHOM
uaaykuun. DJ1C uHAYKIMU. 3aKoH
JJIEKTPOMArHUTHON UHIYKIUU
®dapanes

23.10

16

JlaboparopHnast pabota
«HccnenoBanue sIBICHUS
3H€KTpOMaFHHTHOﬁ HUHIAYKIOUW

25.10

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

17

NuayKTUBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOWHIYKIWUU. DHEPTUS
MArHUTHOTO TOJISI KaTYIIKU C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

08.11

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

18

TexHuueckue yCTpomcTBa U UX
MIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
AEKTPOMArHUTHI,

13.11



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

AJIEKTPO/IBUraTElNb, yCKOPUTEIN
3JIEMEHTapHbIX YaCTHLI,
MHAYKLIUOHHAs 1eYb

19

O6o06maromuit ypok «MarautHoe
nosie. DJIeKTPOMarHuTHas
WHTYKIHSD)

15.11

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

20

21

22

23

24

KontponbHas paboTa mo teme
«Mar"uTHOE 1oJI€e.
QHGKTpOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB00OOIHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHHYECKHe
KojeOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpamienue 3HEprun

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCHMOCTH
nepro/ia MajbIX KoieOaHuii rpy3a
Ha HATH OT JUTMHBI HUTH U MacChI
rpy3a»

KonebaTtenbHbIi KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIE
K0Je€0aHus B UI€aIbHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHUS
MC)K)Iy MCXAHUYCCKUMHU U
3J'IeKTpOMaFHI/ITHBIMI/I KOJ'Ie6aHI/I${MI/I

®opmyna Tomcona. 3akoH

COXpaHEHHUsSI PHEPTUHU B HICATLHOM
KoJIeOaTeIbHOM KOHTYPE

20.11

22.11

27.11

29.11

04.12

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

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

bubnmnoreka [JOK
https://m.edsoo.ru/ff0cb820

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

25

26

27

IIpencrasnenue o 3aTyxarmux
KoJieOaHusAX. BeIHYK1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeinyxaeHHbie
AJICKTPOMArHUTHBIE KOJICOaHMS

IlepeMeHHBIH TOK.

CunycouganbHbIi IEPEMEHHBIN TOK.

MOIIHOCTD MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOILIEE

3HAUYCHHC CUJIbI TOKA U HAIIPSIKCHUA

Tpancdopmarop. [IponsBoxacTso,
nepeaaya U norpedieHue
JIEKTPUUYECKON SHEPTUU

06.12

11.12

13.12

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

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

28

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKQ, IMHUU JJIEKTpoIiepeaay

18.12

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

29

DKOJIOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU

20.12

30

MexaHnuyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacpoCTpaHEHUS U
JuiiHa BOJIHEL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

25.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54

31

3ByK. CKOpOCTh 3BYKa. [ pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

17.12

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



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

QHGKTpOMaFHI/ITHLIC BOJIHBI, UX

. bubnmoreka [JOK
32 cBoiicTBa U ckopocTh. [llkana 10.01 https://m.edsogru/ffOCcfeO
ANEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI PATHOCBS3U U
33 TeneBuieHus. Pa3BuTue cpeacts 15.01
cBs3u. Paguonokanus
34 KontponbHas padota «Konebanus u 17.01 bubnnoreka [JOK
BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHne
35 CBETa B OJIHOPOJIHOM Cpejie. 22.01 bubnuorexa [JOK
ToueuHslil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
36 oTpaxkeHus ceera. [loctpoenune 24.01 bubmorexa [JOK
N https://m.edsoo.ru/ffOcd4e0
n300pakeHH B IIIOCKOM 3epKalie
[Ipenominenne ceera. [lonHoe
37 BHYTpPEHHEE OTpa’keHUE. 26.01 bubnnorexka [JOK
IIpenenbHbIi yroa MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
38 JlabopaTtopHas pabota «3mepenne 31.01 bubnmnoreka [JOK
TOKA3aTeIIs MMPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue u3odpaxeHuit
39 B nuH3e. DopMyna TOHKOH JTUH3BI. 05.02 bubmorexa [JOK
https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
JlaGopatopHnas pabora
40 «HccnenoBanue cBOMCTB 07.02

M300paXEHUI B TUH3AX)



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

Hucniepcust ceera. CIIOXHBIN cocTaB
oenoro ceera. Ller. JlTabopaTopras

41 pabora «HabmroaeHue nucrnepcun 12.02
CBETa»

42 Wutepdepennus cBera. Audpaxius 14.02 bubmumoreka [IOK
cera. JudpakuuonHas pemerka https://m.edsoo.ru/ffOced22

43 ITonepeyHOCTH CBETOBBIX BOJIH. 19.02 bubnnoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
Ontuyeckue NpuOOPs! U yCTPOHCTBA

44 1 yCTIOBHS MX 0€30MacHOTO 21.02
IIPUMEHEHHUS
['paHuIIBI TPUMEHUMOCTH

45 KJIACCUYECKOU MEXAHUKH. 26.02 bu6mmoreka [IOK
ITocTynatel cienuaibHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCUTENBHOCTh Bu6morexa [JOK

46 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE 28.02 httos://m.edsoo.ru/ffocfad2
BPEMEHM U COKPALLEHUE JITTUHBI
DHeprus U UMILYJIbC

47 pEeNATUBUCTCKON yacTulbl. CBS3b 04.03 bubmuorexa [JOK
MacChl C SHEPTUEN U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
Konrponsnas padora «OnTHKa.

48 OCHOBBI CIeIMATTHFHON TEOPUHU 06.03 bubmorexa [JOK

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEIILHOCTH»

49 ®otonsl. ®opmyiia I1nanka. 11.03 bubnnorexka [JOK

DHeprust ¥ UMITyJIbC GOTOHA

https://m.edsoo.ru/ffOcfel6



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

OTKpbITHE U HCCIIEI0BAHUE

bubmuorexa [JOK
50 otoa(pdexra. OnbeITe A. T 13.03
¢ bd https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poToddPekTa. YpaBHEHUE
51 BﬁHmTegl)Ha nﬂq:lq)q)OToaq)(}l@)eKTa 18.03 bubmorexa OK
' ' https://m.edsoo.ru/ffod015e
«Kpachnas rpanuna» potosddexra
Jasnenue ceera. Onsbithl [1. H. Bu6 110K
noOInoTEKA
52 JlebeneBa. X €CKOe JICHCTBHE 20.03
ACE HMITHECROE ACHCTBH https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuyeckue ycTpoiicTBa u
53 MPaKTHYECKOE MPUMEHCHHUE: 01.04
dhoToseMeHT, (OTOIATUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
Mogens aroma Tomcona. ONbBITHI
54 Pesepdopna no paccestHuio o- 03.04 bubmorexa [JOK
PPOPAA TIOP ' https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mmogens atoma
bu6mmoreka [IOK
55 IToctymate! Bopa 08.04
Y P https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomieHue GoToHOB
56 IIpU MIEPEXOE aTOMa C OAHOTO 10.04 bubnuorexa [JOK
YPOBHS SHEPTUHU HA Ipyrou. Bubl ' https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BonHoBble cBoiicTBa YacTHIl. BoTHEBI
57 ne bpoitna. Kopryckynsipao- 15.04 bubnuorexa [JOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U ' https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JIyYeHHE
58 OTKpBITHE PATMOAKTUBHOCTH. 17.04 bubnnoreka [HOK

OmnerTel Pe3epdopaa o

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
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OIIPCACIICHUIO COCTaBa
PaaOaKTUBHOI'O U3TTYYCHUSA

59

CgoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BiusHue
PaINOaKTUBHOCTH HA KUBbIE
OpraHu3Mbl

22.04

60

61

62

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEKTPOHHBIM U TO3UTPOHHBIN
Oera-pacmaj. ["amma-u3nydenue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
SnepHble peakuuu. SnepHbIi
peakrtop. [Ipo6iiembl, NEPCIEKTUBBHI,
9KOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTETUKHU

DOneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpoHA. MeTo1bl HAOMIOACHUS U
pETUCTPALFK JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMEHTAIbHBIE
B3anmMoaercTBug. EnMMHCTBO
(bu3MUeCcKOi KapTUHBI MUPa

24.04

27.04

06.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38

63

64

Kontponbras pabota «KBanToBas
¢dusuka» [TUA

Bup 3Bé3nnoro neba. Co3Be3aus,
SIPKHE 3BE3/IBI, TIAHETHI, UX
BuauMoe Asmkenne. CoaHeuHas
cucTrema

08.05

13.05



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

65

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

15.05

66

3BE3bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIe1I0BaTeIbHOCTH. BHYyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sBotounu CoJiHIA U 3BE3]T

20.05

67

Mnuneunsiii [1yTe — Hama
lNanaktuka. [Tonoxenue u
nBrkenne Comnana B [amakTuke.
l'anaktruku. YEpHbIEC ABIPHI B spax
TaJIAKTUK

22.05

68

Bcenennas. Pa3z0oeranue rajaakTuK.
Teopus bonpmoro B3peIBa.
PennkroBoe uznydeHue.
Meraranaktuka Hepemennsie
MpoOIeMbl ACTPOHOMUU

27.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®dusuka. 10 knace. / Kacesino B.A. OO011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «J[poday, AkironepHoe oo1iecTBo «M3mareabcTBo
«IIpocBerenue»

®dusuka. 11 kmacc. / KacsssnoB B.A. OG11ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «J[poday, AkimornepHoe odmiecTBO «M3marenscTBo

«ITpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
®dusuka 10 knacc. bazosbiit ypoBenb. MeTonuueckoe nocodue. ABrop B.A.
KacpsiHoB

®dusuka 11 knacc. bazoblil ypoBenb. MeTonnueckoe nocodue. Asrop B.A.

KacesH0B
HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH

HUHTEPHET

bubmuoreka I{OK https://m.edsoo.ru



https://m.edsoo.ru/ff0d0e38
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