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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, npeacraBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm enepaiibHON pabodeil mporpaMMmbl BOCIUTAHUSA W
KOHLENINUK IpenojaBaHus y4yeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3auax Pocculickon Oenepanun, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaresbHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHn” ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-ESITEIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusiMm ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTH pPean3aIlii MEKIPEIMETHBIX
CBs3€l (PM3UKM C €CTeCTBEHHO-HAyYHBIMU YUYE€OHBIMH TMpeaMeTamu. B Hel
OTIPEJICIISIFOTCS. OCHOBHBIEC LIETM M3Yy4YeHHs (PU3MKK HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTarpeMeTHbIe, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Gpu3MKe BKIIOYAET:

e IUIAHMPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI TI0 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogam oOydeHwusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KayecTBE y4eOHOIo IMpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpysxaromiem mupe. [IKoapHBIN Kypc GU3NKU — CHCTEMOOOPa3yIOIUn
JUTsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XHUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne (U3MYECKMX 3HAHUW  OMNpeAeNsaeT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, TOJIYYEHHUS] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
N3yyenue QuU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpa oOydaromwuxcsi, B (OpMUPOBaAaHUE YMEHUM MPUMEHSTH
Hay4YHBIN METOJ MO3HAHUS MPU BBIMOJHEHUN UMY YUEOHBIX UCCIETOBAHUIM.

B ocHoBy kypca ¢u3MKu [y ypOBHS cpeaHero oOmiero oOpa3oBaHMs
MOJIOKEH pAN HWIEH, KOTOpPbIE MOXKHO paccMaTpuBaThb KaK NPUHUUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lesioB (U3HMKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepual Kypca (U3MKH
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTCs
(GbopMUpOBaHUE MPENCTABICHUH O CTPYKTYPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJIe.

Hoes cymanumapuzayuu. EE peanuzanus npeanojaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TNOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
¢u3uKM C pa3BUTHEM OOIIECTBA, a TakXkKe C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoes  npuknaonoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHYECKHX M TEXHOJOTMYECKUX MPHUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJEpKaHUS, MOCBSIIEHHBIX DSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMM, a Takke 00CyXIeHus
po0JIeM pallMOHATIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJIAIOTCS (U3HUECKUE TeopuH ((POpPMHpPOBAHUE IMPEIACTABICHUN O
CTPYKTYpe MOCTpOeHUsI PU3NYECKON Teopuu, posin (yHIaMEHTAIbHBIX 3aKOHOB U
IOPUHLIMIIOB B  COBPEMEHHBIX IPEACTABICHUAX O MPUPOJE, TpaHHUIaX
NPUMEHUMOCTH TEOpUHM, MJI1 OIUCAaHUA €CTECTBEHHO-HAy4YHBIX SIBICHUUH U
MPOIIECCOR).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peau3yeTcsl MpexJie
BCEro 3a CYET OPraHM3alUU SKCIEPUMEHTAIBHON JESTEbHOCTH O0YyYaroL[uXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO MCIOJH30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOpHBIX pador,
KOTOpBIE B Iporpamme no (u3uke 00beIWHEHBI B OOLIUI CIHMCOK yYEHUYECKHX
MpaKTUYECKUX padoT. BrigeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS y4YaCTHHUKaMU
00pa30BaTeIbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHalleHus kabunera ¢usuku. Ilpu »>TOM oOecreunBaercss OBIAZCHHUE
OOyYarOIIMMHUCS YMEHUSIMU HPOBOJAUTH KOCBEHHBIE H3MEPEHHUS, HCCIEAOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TPOBEpKE
IPEJIOAKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yAENAETCA PEUICHUI0 PACUETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a7ad NPUOPUTETOM SIBIIAIOTCS 3a7a4M C SIBHO
3aJaHHOU (PU3MUECKON MOJEIBIO, MO3BOJISIONINE TPUMEHATh N3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaKk U WHTETpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBIEHUH M TMPOLECCOB B OKpYyKarouel
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MoJenu Uil CUTYyalluu MPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY O0OecledeHni0 Yy4eOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca
(bU3UKK Ha yPOBHE CpeHEro 00111ero o0pa3oBaHus JOKEH U3YUYaThCs B YCIOBUSIX
MpPEeIMETHOr0 KaOWHeTa (U3MKK WA B YCIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3MKH JTOKHO OBITh
HEoOXoaMMoOe J1abopaTopHOE OO0OpYAOBAHHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o U3NKe YYEeHHMUECKHX MPAKTHUECKUX padOT U JIEMOHCTPAIMOHHOE
o0opyIoBaHUE.

JleMoHcTpaniuoHHOe  00OpyJioBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUITIOM MHHUMAJIBHOM  JOCTaTOYHOCTH ©  OOECMEYMBAET IOCTAHOBKY
MEPEUUCIEHHbIX B MporpamMMme 1o (U3UKE KITIOYEBBIX JAEMOHCTpAlMUA s
UCCJIEIOBAHMSI  M3Y4Yae€MbIX  SIBJIGHUA W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe o00OpyIOBaHHE [JIi YYCHUYECKUX MPAKTUUECKUX pabdoT
bopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxca. TemMaTHdecKne KOMILJIEKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TaOOPATOPHUI.

OCHOBHBIMHU TICJIIMH H3y4YCeHUs (PU3UKH B 00IIeM 00pa30BaHUU SBIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS U (HOPMUPOBAHHE
MCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUW OOBSACHATH SBJICHHUS C HCIHOJIb30BaHUEM
(bM3UYecKUX 3HAHUH U HAYYHBIX IOKA3aTEIbCTB;

e (opmMupoBaHue TpenCTAaBIECHUNA O pONHM (PU3UKHU IS Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JocTixkeHue 3TuX 1enieid obecrieunBaeTCsl peleHueM CIeAYIOIMX 3a/1ad B

npoIriecce u3yueHus Kypca (U3MKM Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus:



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux bH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAS MEXaHHKY,
MOJIEKYJIIPHYIO (PU3MKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHHE YMEHHMH NTPUMEHATh TEOPETHUUYECKUE 3HAHUSA IS
OOBsICHEHHsI (PU3MYECKUX SIBICHUH B TMPUPOAE U N TNPUHATUS
MMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEeHUs pPa3IUYHbIX 3a7ad C $BHO 3aJlaHHOMN
¢du3nueckoil MoAeNblo, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue (PU3NIECKOW MOJEINH, aIEKBATHOW yCIOBHSIM 3a1a4H;

e TMOHMMAaHHE (UINYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPONCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS W IMPOBEACHUS
(bu3NYECKUX SKCIEPUMEHTOB, aHAM3a W HHTEPHpETaluud HHPOpMAaIHH,
OIPEJENIECHHS JOCTOBEPHOCTH MOJYYEHHOT'O pPE3yJIbTaTa;

e CO3JIaHHE YCJIOBHM Jisi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JIa0OpaTOPHBIX W
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
NPOBENCHUS J1A0OPATOPHBIX pPabdOT M ONBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUaOIIHUXCS.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

®usuka — Hayka o npupoze. HayuHbie MeTOIbl NO3HAHUS OKPYKArOLIETO
Mupa. Ponb OSKCnepuMeHTa MW TEOpUM B TIPOLECCE TMO3HAHUS IPUPOBIL.
OKCIepuMeHT B (pusmke.

MonenupoBanue (HU3MYECKUX SBICHUNW W TpolieccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp u Mecto Qu3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUXKCHMUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepUalibHOW TOUYKHM, UX MNPOEKIUMH HAa OCH CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHENWHOEe JBIKeHue. ['paduku
3aBUCUMOCTH KOOpPJAMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMEelIeHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe nazeHue. Y CKOpeHue CBOOOIHOTO MaIeHUS.

KpuBonuneitnoe  nBwxeHue. JIBuKeHHEe  MaTepuUaIbHOM  TOYKHA IO
OKPYXHOCTH C MMOCTOSTHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTs. [lepuon u yacrora odpaiienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH)KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WITIOCTPALMS KMHEMATUUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpazoBanre IBUKEHUMN C UCTIOIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEHHS Tea, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenne ycKopeHus: CBOOOIHOTO I1aICHHS.

Hamnpapienue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3ydeHre HEpaBHOMEPHOTO ABWKEHHS C LEIBIO ONPEAEIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHue COOTHOLIEHHS MEXKIy HYyTSAMH, IPOMJCHHBIMA TEJIOM 3a
MOCJIEI0BATEIbHBIE PABHBIE MPOMEKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JBH)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYIIIO.

N3ydyeHne NBUKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3yuyeHue ABMKEHUS TeNa, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['ammmnesd. IlepBwii  3akoH  HeroToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HerotoHa
JUIS. MAaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cKoibxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJNIBKEHUS U cujia TpeHus nokosd. KoadduuueHT tpenus.
Cuiia conpoTUBIIECHUS IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcmoBus
paBHOBECUSA TBEPAOIO Tea.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBrenue nHEpIUN.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopManuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbXEHUS.

VYcioBus paBHOBeCUs TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yuyenue ABmKeHUs OpyCcKa M0 HAKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pPE3UHOBOM 00pasiie, OT uX aehopmaluu.

HccnenoBanne ycloBHM PaBHOBECHS TBEPAOrO TeENa, HUMEIOLIETO OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpHUAIbHBIX TOYEK.
NMnynbec cUIbl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTrBHOE IBUKEHUE.

PaboTta criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepualbHOW TOYkU. Teopema 00 HU3MEHEHUU
KUHETUYECKOW YHEPTUM.

[ToTeHunanbHas SHEPTHUSl. [ToreHunanbHas SHEPIUs YIIPYTo
nepopMupoBaHHoi  mnpyxkuHbl. [loTeHnManbHass  2HEprust Tejda  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[loTeHnuanpHple W HEMOTCHIMATbHblEe  cuibl.  CBA3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAaHWYECKOW JHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPYXWHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexon NOTEHUHATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuyenue aOCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHHYECKOW 3HEPruu
TE€JIa Ha IIPUMEpE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBUKEHUS U
B3aUMOJECHCTBUS YacTULl BellecTBAa. Monaenu CTpOeHUs Ta30B, XKUJIKOCTEU H
TBEPIBIX TEN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpPUHM HACaIbHOro raza. AOCONIIOTHAash TeMmIliepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW DSHEPrUU TEIJIOBOrO ABWXKEHHUsA dvacTtul rasza. l[llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lampToHa. M30omporeccsl B UaACaIbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
O6apoMmeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BemecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 10 MU PY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIlIECTBOBAHHE MEXKMOJIEKYJIIPHOTO
B3aUMOJIECHCTBHUS.

Moaenb, WLTIOCTpUpYIOIIas IPUPOIY AABJICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS HJICAIBHOrO Tas3a,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKY apaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepMmoanHnamuueckass cucrema. BHYTpEeHHsAsT dHEpPrus TEPMOIUHAMHUYECKOU
CUCTEMBI U crioco0bl €€ n3meHenus. KonnuectBo TemioTsl U pabota. BHyTpenHss
SHEpPrusg  OAHOATOMHOIO  HJACAJbHOrO  rasa. Buael  temmonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeIaye.

[Tonarne 006 aamabGaTHOM Tmporiecce. llepBbIi 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOJIWHAMHUKM K u3ompolieccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamMuk. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeroBble  mamwuHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpazoBanusi »HEpPruM B TEIUIOBBIX MaminHax. KoadduumueHt mnose3noro
nerictBust TeruioBod MamuHbl. [lukn KapHo u ero kosd@uuUeHT moJIe3HOTO
JENUCTBUA. DKOJIOTHYECKHUE MPOOJIEeMbI TETIOIHEPTETUKH.



TexHudeckre yCTpOWCTBA U MPAKTUYECKOEC MPUMEHEHHUE: JBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAMIBHUK, KOHIUIIIOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUTKM MO JEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUACOJEMOHCTPAIINS).

N3MeHeHne BHYTPEHHEN dHEpryuu (TeMIIepaTyphl) Teja MpY Terionepeaaye.

OnpIT 1Mo ananabaTHOMY PpACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3mepenue yaenpHON TEII0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue U KoHJeHcarus. Vcrapenne u kuneHue. AOCONIOTHAS H
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HacelmeHHbsli nap. YaeiapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHHS OT JIaBJICHUS.

Tépnoe Teno. Kpucramnmueckue n amop(ubsie Tena. AHU30TPONMS CBOMCTB
kpuctayyioB. Kuakue kpuctaibl. CoBpeMmeHHbIE Martepuaibl. [lmaBieHue u
KpUcTaJlu3anus. Y ieiabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHE TEIIOBOTO OajaHca.

TexHudeckre YCTpOWCTBA W TIIPAKTUUECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJYyUYCHHUSI COBPEMEHHBIX MaTEpHasOB, B
TOM YHUCJIE HAHOMATEepPUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM J1aBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnroienue HarpeBaHus U IJIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomol

N3mepeHne OTHOCUTENIbHON BIa)KHOCTH BO31yXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3auuss Tel. OJEKTpUYECKHil 3apsan. JBa BuAAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJHUKHM, TUANEKTPUKU W TIOJTYNPOBOJHUKHU. 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsblil 31eKTpUUecKuil 3apsi.
Onektpuueckoe mone. Hanpspk€HHOCTH  AnekTpuueckoro mojs.  [IpuHnun



CYIEPIIO3ULHAN DJIEKTPUUYECKUX MOJIEN. JIMHMM Hanps>KEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabora cunm  oanektpocratudeckoro  mosiss.  I[lorenuwman.  PasHocThb
MOTECHIMANOB. [IpOBOAHUMKM © JAUANEKTPUKH B AJICKTPOCTATUYECKOM TIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh IJIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BIEKTPOCKOI,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumonencTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TIOJIE 3aPSKECHHBIX TEIL.

[IpOBOTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aluTa.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKAN TOK. YCIIOBUS CYIIECTBOBAaHUSA DSJICKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [locTOSHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y AECIbHOE CONPOTHUBJIEHUE BELIECTBA.
[locnenoBaTenpHOE, TApaJLIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora osnexktpuuyeckoro Toka. 3akoH JIxoyns—Jlenma. MomrHOCTh
AIEKTPUYECKOTO TOKA.

DONEeKTPOJBIKYILAA CHJIAa U BHYTPEHHEE COINPOTUBICHHE HCTOYHHKA TOKAa.
3axon Oma a1 OTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMbikaHueE.

DJIEKTPOHHAsI ~ MPOBOJMMOCTb  TBEPIBIX  METAJIOB.  3aBHUCHUMOCTH
CONPOTHUBIICHUS METAJIIIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DNeKTpUUeCcKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobOcTBeHHas u IIPUMECHAS IIPOBOJIUMOCTD
noTynpoBoiHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKHA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKAs! AUCCOIUALIUS. DIEKTPOIIH3.



DNeKTpuuecKui TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudeckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: aMIIEpMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOJHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUilbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIAY MOMEPEYHOTO CEUCHUSI U MaTepralia.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[IpssMoe wu3MepeHHe >IEKTPOIBIMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO31yXa.

OHOCTOPOHHSS TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbomul

N3ydyeHne cMEanHoro COeIMHEHUS] PE3UCTOPOB.

N3Mepenue 3J1eKTpOABMKYIIEH CUIIbI MCTOYHHKA TOKA W €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

HaGmronenue snekrposnusa.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCA C
YUYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJ0THH, XUMHUH, Teorpadu U TEXHOJIOTUH.

Meorxcnpeomemnvle nowsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBICHWE, Hay4yHBIM (akT, rumore3a, puznueckas BEIUYMHA, 3aKOH,
TEeopusi, HAOIIOJICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuxka: pemieHue CHUCTEMbl ypaBHEHUM, JuHEHHas (QyHKIMS,
napabona, rurnepOosna, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABUKEHHE B XKUBOU mpupoje, auddysus, ocmoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONIEPEIauu, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B AKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEU H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, SJEKTPOJIUTHYECKAS TUCCOIHAITUS,
rajJbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE NBIKEHUH C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpeHUST B TEXHHKE, IOJIIUITHUKA, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYyTHE), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOJAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MOJTyYEHUsT COBPEMCHHBIX MaTepuajoB, B TOM 4YHCIE HaHOMATEPUAIOB, W
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHYeCKasl 3alliTa, 3a3eMJICHHE SJIEKTPOIpPHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, AIIEKTPOHATPEBATEIHHBIC pUOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[TocTtosiHHbIE ~ MarHuThl.  B3auMOAEHMCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. Bexktop marnuTHOM wuHAYKOMH. [IpyHmMnD cyneprno3uuun
MAarHuTHBIX nosied. JInHMM MarHuTHOM WHAYKIWU. KapTuHa JTUHWNA MarHUTHOM
WHYKIUU T0JISI HOCTOSHHBIX MarHUTOB.

MarauTHoe TION€ TPOBOJHUKA C TOKOM. KapTuHa JMHUN WHIYKIUA
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TOKOoM. OnbIT JpcTena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOly/ib U HamnpaBiieHUE. JIBUKEHHE 3apsSXKEHHOU YaCTUIbI
B OJTHOPOJTHOM MarHuTHOM mojie. Pabora cuiel Jlopenna.

SIBieHne 2NEKTpOMarHUTHOW WHAYKUUH. [lOTOK BekTOpa MAarHUTHOM
WHIYKIUU. ODJIEKTPOJBIXKYILAs Cuia HWHAYKIWU. 3aKOH 3JIEKTPOMarHUTHOMU
uHayknuu @apazest.

BuxpeBoe »snekTpudeckoe IMoje. DIESKTPOABMKYILIAS CHJIA HWHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHMTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKIMH. OJIEKTPOJBIXKYIAs Cuia
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHuyeckne yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TMOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOJBUTATENb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO TOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBjieHUE PTIEKTPOMArHUTHON UHIYKIIWH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHIYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiieHUE CAaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

N3y4yeHrne MarHuTHOTO TMOJIsI KATYIIKU C TOKOM.

UccnenoBanne neiicTBUSA NOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUA 2JIEKTPOMAarHUTHON MHIYKIIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Mapmonnueckue kosiebanus. Ilepuon, yactora, amrmumTyaa U (aza KoJeOaHUM.
[IpyXUHHBIA MasTHUK. MareMaTu4ecKuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBpariieHue HEpruu Ipu rapMOHUYECKUX KOJICOaHUSX.

Konebarensubiit  koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJICAUTPHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHHYeCKUMHU U
AJIIEKTPOMAarHUTHBIMU KoJsiebaHusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIUM B UJ€ATLHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBiieHne 0 3aTyxaromux KOJIeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECCKUE
KoseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemenHbiii TOK. CHUHYyCOMAAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpPsHKEHUS.

Tpanrchopmarop. [IpousBoacTBo, mepegada u MOTPeOICHUE SIEKTPUICCKON
SHEPIUM. JKOJOTMYECKUE PUCKHU IPU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
WCIIOJIB30BAHUS 3JIEKTPOIHEPIUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: SIIEKTPUUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUM JICKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKUN MaTHHK).



Habmronenne 3aTyxarommux KojieOaHHH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOGmronenue pe3oHanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTebHOM COEAMHEHUU PE3UCTOpPA, KaTYLIKH
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JEKTpONepe1adn.

Yuenuueckuii sxkcnepumenm, nabopamopnusie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHOJa MajbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Irpy3a.

HccnenoBanre TMEepEeMEHHOTO0 TOKa B LENM U3 [OCJEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHble 60JIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CkopocTb
pacrpoCTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBI.
HNuTtepdepeHus u auppakiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3MYy4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpHU3aus, TupaKius,
unrepdepenius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBS3U U TeNeBUACHUS. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paaronpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGmronenune orpaxkxeHus U NPeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOmroienre cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHue,
pesioMJIeHUE, Moaspu3anus, udpakius, UHTephepeHIus.

Tema 3. Onmuka

'eomerpuueckass onrtuka. lIpsMolMHENHHOE pacHpoOCTpaHEHUE CBETa B
oaHOpoHOU cpene. JIyd cBera. TOUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroisl IOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CinoxxHbIl cocTtaB Oenoro cBeta. [IBer.

CobOuparomue W pacceuBarome JUH3bL. ToHkas JswmH3a. DOKycHOE
paccTosiHMEe W ONTHYecKas cuja TOHKOM JuH3bl. [locTpoenue wnzoOpaxeHHil B
coOuparomux U paccenBarolux JuH3ax. Dopmynia TOHKOW JUH3BI. YBEJIUYEHUE,
JaBaeMo€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. HWurtepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBus HaOMOAEHUST MaKCMMyMOB M MHUHUMYMOB B HHTephEpEeHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakimoHHas pemeérka. YCJIOBHE HaOII0ICHUS
[VIAaBHBIX ~MAaKCMMyMOB IIpU NaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PAKIIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHWE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMTHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paCIpOCTPAaHEHNE, OTPAKEHUE M TNPEIIOMIICHHE CBETA.
OnTuueckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. MoJiesib CBETOBOAA.

HccnenoBanre CBOMCTB N300paXeHU B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmonenne natepdepeHnm crera.

HaOnronenue audpakiuu ceera.

Habnronenne aucrepcuu cBeTa.

ITonydyeHue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonyyenue criekTpa ¢ MOMONIbI0 TUPPAKIUOHHON PEIIETKH.

Habnronenue noasipu3annu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul



N3mepenue nokaszaresns NpeIOMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIHAJIBbHOM TEOPUH OTHOCHUTEIbHOCTH
['panuipl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTsel
CIICIIMAJILHOM TEOPUM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BAKyyM€, IPUHLHI OTHOCUTEIIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU U COKpAILICHHE
JUTUHBI.
DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl C BHGPFHCﬁ U UMITYJIbCOM pGHHTHBHCTCKOfI YaCTHUIIbI. 9Hepm51
ITIOKO.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®otonbl. Dopmyina [lnanka cBs3u sHEepruu (PoTOHA C €r0 YaCTOTON. DHEPTHUs
U UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CrosneroBa. 3aKOHBI

dboroaddekra. YpapHenue DiHmTeHa 111 portodddexra. «KpacHas rpaHuia»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE ICUCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTumK, COJIHEUHAsi OaTapesi, CBETOUO.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3ak0HOB BHeMIHEro ¢hoTo3ddexra.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuio o -4acTHIL.
[ImanerapHas Mmogens aroma. lloctynater bopa. U3nydyenue wm mnormonieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHS SHEPruM Ha Jpyroil. Bunuel
cnekTpoB. CIEKTp YPOBHEW dHEPTUMU aTOMa BOJIOPOJIA.

BousHoBbie cBolicTBa yactull. Bosnsl e bpoinsa. KopryckynsipHO-BOJIHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPabHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnrogenue TMHeHYaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopuvie padbonul

HaOnronenue 1MHEYaTOro CuekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, TramMMma-u3ITydCHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa U HeuTpoHa. HykionHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsn saapa. MaccoBoe unciio aapa. M30Tormsl.

Anbsda-pacniaz. ODIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIy4YeHHe. 3aKOH PaJMOAaKTHUBHOIO pacaja.

OHeprus cBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccer sapa.

SlnepHble peakuuu. JleneHrue U CUHTES s1ep.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtoib1 HaOIOICHNS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

dyHaamMeHTalbHbIe B3aUMOJIeHCTBUS. EquHCTBO Pu3nueckoit KapTUHBI MUPA.

TexHuyeckue yCTpoWCTBa M NMPAKTHYECKOE NMIPUMEHEHHUE: TO3UMETP, Kamepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUMK MOHU3HUPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomul

HccnenoBanue TpeKoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Otansl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3gHoro HebOa. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

ConneuyHas cucrema.

Connue. ConneuHas akTUBHOCTh. Mcrounuk sHepruum ConHua M 3BE3.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHIEKTpPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3bI TJIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3J IJIaBHOM IIOCIIEOBATENbHOCTH. BHYTpEeHHee CTpocHHE



3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoIonuu ColiHIA U
3BE3/1. DTambl )KM3HU 3BE3].

Mnineunsiii I[Iyte — nHama ['anaktuka. Ilonoxenue n nBwxkeHue CoyHIA B
IN'anaxktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyUEHHUE.

MacmrabHas crpykrypa Beenennoit. MeraraiakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaOnroienusi HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPeeNICHHUs MOJ0XKEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEeBEpHOro NOJymapus U IpKUe 3BE3/bI.

HabGmronenus B Teneckon JlyHsl, minanet, Mieunoro Ilytu.

O6o0maromniee NOBTOPEeHUE

Ponpr ¢u3uku W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIbHOM M ATUYECKOU cepax nesTeabHOCTH YeJIOBeKa, POiib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOIN HAy4YHOM KapTUHE MHUPA, pOJib (U3HUUYECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUNA O (PUIMUECKOM KApTUHE MHpPA, MECTO
(bu3MYeCKOl KapTUHBI MHUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsiETCS C
YUYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3CH C KypcamMH MaTEMAaTHKH,
Ounonoruu, XUMuM, reorpaduu ¥ TEXHOJIOTUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumores3a, (uznyueckas BeIWYWHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuka: peumieHHE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/JIECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJAWHAT, CIIOXKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIUH, MPU3HAKK MOAO00US TPEYrOJbHUKOB,
oTpeiesIeHHE TUIOMIAIU TIIOCKUX (GUryp u o0bEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKUBOW MpUPOJE, KoJieOaTelIbHBIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAS CTPYKTypa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIMYECKOM PEMIETKU, CHEKTPaATbHBIN
aHaJIn3.



l'eoepaghua: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
boToChEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUM.

Texuonocua: NWHUAU DJIEKTPOINEpEnady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-medb, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIHIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpenmera «Pu3nka» HAa YpPOBHE CPEIHEro OOIIETro
oOpa3zoBanus (6a30BBI YPOBEHB) JOJKHO OOECIICUUTh JIOCTHIKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTo npeaMera «Pu3nKay J0JKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITa M OMbITA JECSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIlpaBJICHUU
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YYaOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIECYETOBEYECKUX T'yMAaHUCTUUYECKUX U
JIEMOKPAaTHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
oO0111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHONW OpPraHU3aIlNHY;

YMEHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy MyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYLIEro (pU3NYeCcKoil HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3InyHbIM cdepaMm NpodhecCHOHANIbHONU AESTENBHOCTH, B TOM
YuClie CBSI3aHHBIM C (PU3UKON M TEXHUKON, yMEHHE COBEpPILIATh OCO3ZHAHHBINA BHIOOP
Oynyuiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KMU3HEHHBIC ILJIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYpbI, OCO3HaHUE TIJI00aIbHOTO
XapakTepa SKOJOTUYECKUX MpoOIieM;

IJIAHUPOBAHKUE U OCYUIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEJICH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKONM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOU [EeATEIbHOCTH, T'OTOBHOCTh B IMPOLECCE
u3yyeHus: (U3MKA  OCYILIECTBISATH  IMPOEKTHYD M MCCIIEOBATEIbCKYIO
NeATeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA
ba3oBble Jiornyeckue JeiicTBUA:
CaMOCTOSITeILHO  (OpPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh [EIU JACATECIBbHOCTH, 3aJaBaTh IapaMETPbl M KPUTEPUU HX
JIOCTHOKECHMUS;
BBISIBJISATH  3aKOHOMEPHOCTH W TNPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabatrhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a MUMEIOIINXCS
MaTE€pUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJAVMHUPOBATh M  BBHINIOJHATH pabOTy B YCIOBUSX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBbie uccienoBare/ibCKue J1eiiCTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU IOHATHUSMH M METOAAMHU
(bu3nYecKoil HayKH;



BJIa/IETh HaBbIKAaMH y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOU AESITEIbHOCTH
B 00siacT (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METO/IOB peuieHusl 3aay (PU3UUYECKOTO COJAEpNKaHUs, MPUMEHEHHUIO Ppa3IMYHBIX
METOJIOB TIO3HAHUS;

BJIAQJE€Th BHUAAMU JEATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIIpEeTalluy, MPeoOpa30oBaHUIO U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUeOHBIX IPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIISITh NIPUUMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI JUIS JO0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUIeHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TMEePEeHOCUTh 3HaHUA 10 (U3MKEe B MPAKTUYECKYIO 0O0JaCTh
KU3HEACITEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOIYYCHUS WHPOpMAIUU (PU3NIECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH TMOWCK, AaHAJM3,
CHUCTEMAaTU3alMI0 U WHTEpIpeTannio MHGOPMAlMU pa3iIHYHbIX BHIOB U (QOpM
MIPE/ICTaBIICHNUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCTIONB30BaTh  CpeACTBa  MH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aIlMOHHBIX
3a7lad ¢ CcoOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TMUTUEHBI, pPECcypcocOepeKeHHs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

cO3/aBaTh TEKCThl (PU3UYECKOrO COAEpPKaHUS B PA3IUYHBIX (PopMarax c
y4€TOM Ha3zHaYeHHsI HHPOPMAIIUHU U LEJICBON ayJUTOPHH, BHIOUpPAs ONTUMATBHYIO
dbopMy npeacTaBIeHUS U BU3yalU3allu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIISITh OOIIEHWE Ha ypokax (U3MKM U BO BHE-YPOUHOU
JeSITeNIbHOCTH;



pacmo3HaBaTh NPEANOCHUTKH  KOH(MIUKTHBIX CUTyalliii W CMsT4YaTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HMCHOJb30BATHh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX IEHCTBHH C y4€TOM 0OLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0TO YJI€HA KOJIJIEKTUBA;

OpUHUMATh  1eJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBUM,
pacrpenensiTe pojid ¢ Y4E€TOM MHEHMH YYaCTHHKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 yYaCTHHKAa KOMaHIbl B
o0l pe3yJsibTatr o pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUJEU C TMO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYLIECTBJISATh MO3HABATENbHYIO NEATEIbHOCTh B 00JAacTH
GU3NKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3aJlay, TJIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacHIMpATh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;

Jienatb OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIIICHHUE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO J3PYAWINH B 00JACTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, S)MOLIMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CHUTYalHsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISM;

BJIQJICTh  HABbIKAMU  MO3HABATEIBLHOM  pedueKCHMM  Kak  OCO3HaHMS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHU;



UCIOJIb30BaTh MPUEMBI peIIeKCHU IS OLIEHKU CUTYyalli, BEIOOpa BEPHOTO
pEIICHNUS;

YMETh OIIEHWBAaTh PHUCKH W CBOCBPEMEHHO IMPUHUMATHh PEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHaIW3e pe3yIbTaToOB
NEeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI WM apTryMEHTHl JPYTHX TIpU aHaUu3e pe3yJIbTaToB
NEeATENHHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mpormecce nocTwkeHUsST TUYHOCTHBIX PE3yJIHTATOB OCBOCHHUS MPOTPAMMBbI
nmo ¢u3MKe I YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OO0yYaromuxcs
COBEPIIICHCTBYETCS OMOITMOHAJILHBIN WHTEJUICKT, MIPEAIOJIararo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aIanTHPOBATBCA K
AMOIMOHAIILHBIM U3MEHECHHSIM M TIPOSIBIISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LEeTU U
yCTexy, ONTHMHU3M, WHHIIMATHUBHOCTh, YMEHHE NEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIECH CITIOCOOHOCTh MIOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YUYUTHIBATH €r0 TIPHU OCYIIECTBICHUM OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEIKUBAHUIO;

COIIMAJIHBIX HABBIKOB, BKJTFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHMSI
C IPYTUMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTb KOH(PIHKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y O0YYAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha TMpUMEpax poiib U MecTo (GU3NKU B (OPMHUPOBAHUU
COBpEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMECHHON TEXHUKH U
TEXHOJIOTHUH, B TPAKTUUYECKOMN JACATEIHHOCTH JIFOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJETEH:
MaTepHalibHas TOYKa, MHEPIMaIbHasl cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
UJICANBHBINA Ta3, MOJEIIM CTPOCHHUS Ta30B, KHUAKOCTEH W TBEPABIX TEI, TOUCYHBIN
AIEKTPUUCCKUH 3apsij] MPU PEIICHHH (PU3NUECKHUX 3a]1a4;



pacro3HaBath (pusnueckue sABiIeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHM CTPOCHHS BEIECTBA U
DNEKTPOAUHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEWHOE
JBKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBWKEHUE MO0 OKPYKHOCTHU, HHEpLUs,
B3aummMojelicTeue Ten, auddysus, OPOYHOBCKOE JABMKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPJBIX TeJN, U3MEHEHHE 00bEMA TeJ NMPU HArpeBaHUM (OXJIaXJAECHUH), TETJIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHACHCALMs, IUIABICHUE, KPUCTAIUIA3ALUs, KUIICHHE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JIaBIICHUS ra3a MPU €ro HarpeBaHUH B 3aKPbITOM
COCylle, CBSI3b MEXAY IApaMETpaMH COCTOSIHMSI Ta3a B  HM30IpPOLECCaXx,
ANEKTpU3aLus TeJl, B3aUMOJECHCTBUE 3apsI0B;

OIKCHIBAaTh MEXAHUYECKOE IBUKEHHE, HCIONIb3Yys (PU3MUecKHe BETUYUHBL:
KOOpAWHATa, NyTh, NEPEMENIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
VMMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, NMOTEHUHUAJIbHAS JHEPIUs, MEXaHW4YeCKas
paboTa, MeXaHM4YecKass MOIIHOCTh; NpPHU OINUCAHUU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUil CMBICT HCIOJb3YEMBIX BEJIMYUH, WX OOO3HAYEHUS U EIUHHIIbI,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMCHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SBIICHUS,
UCTONIb3ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpemaHss
KMHETUYECKAsT DHEPIUsl XaOTHYECKOTO JIBWKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHASA
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSs SHEprus, padbora rasa,
KOA((PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; NpH ONMUCAHUU
NPaBUIBHO TPaKTOBaTh (DU3MYECKUH CMBICI MCHOJIb3YEeMbIX BEJIWYUH, HX
00O3HAaYeHUsT W EAMHMIIBL, HAXOAuTh (OPMYJbL, CBA3BIBAIOLIME JAHHYIO
(pU3HUECKYIO BEIMUUHY C JPYTUMHU BEIMYNHAM;

OMUCHIBATh U3YUYEHHBIE ANEKTPUUECKUE CBOKMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUs (TIPOLIECCHI), UCTIONIb3YST (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD MO, MTOTEHIHAI, PA3HOCTh NOTEHINAJIOB;
OpU ONUCAHUM TPABWIBHO TPAKTOBATHh (PU3MYECKHM CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHMsS] U EIUHMIIBI; YKa3bIBaThb (OPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3MYECKYIO0 BETUUUHY C IPYTUMH BETMUHMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBJICHUS, UCIONIb3Ys (PU3HUECKUE
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOTro Tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAHEHUs HWMITYJIbCa,
IIPUHLAIN CYNEPHO3ULIAA CHWJI, NPUHLUII PABHONPABUS HHEPLUAIBHBIX CUCTEM
OTCY€Ta, MOJEKYJAPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEILECTBA, I'Aa30BbIE
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypou, MEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
DIIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasnuyaTh CIOBECHYIO



(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIb,
00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPUHLMIBI JCHCTBUS MAalllMH, HOPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazauyaTh YCJIOBHUS MX O€30MaCHOrO HCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBIMOJIHATh 3KCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3UYECKUX SBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHHH, MPU 3TOM
dbopmynupoBarh MpobiieMy/3aiadyy ¥ TUIOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0OpYJIOBaHHUSA, MPOBOAUTH OIBIT U
bopmynHpoBaTh BEIBOIBI,

OCYIIECTBIISATH MPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEITUYMH, TPU
TOM BBIOMpPATh ONTUMAJBHBIA CHOCOO M3MEPEHUS M HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH OTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXAY  (U3NYECKHMMH  BEIUYMHAMH  C
WCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpoBaTh pe3yJbTAaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BU/JIE TaOJIUII ¥ TpaUKOB, A€NaTh BEIBOABI IO pe3ybTaTaM UCCIIEeI0BaHMUS;

coOo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTro OHKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKON W MPOEKTHOU
JEATENBHOCTH C HMCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyIOBaHUS;

pemaTth pacu€THblE 3aJayd C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIBI,
HEOOXOouMbIe ISl €€ pelleHHus, NMPOBOAUTH pPacu€Thl M OLICHMBATh PEAJbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMPOTHUBOPEUUBYIO
LEMOYKY pPAaCCYKIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue sIBJICHUS,

UCIIONB30BaTh  MpPH  pPELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TIPE/ICTABIICHUS YYE€OHOM U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyto HH(OPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30NacCHOCTH MPHU OOpALEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU



YCTPOWUCTBAMH, JIJIsi COXPAHEHUS 3J0POBbSI M COOIIOICHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TpYNIE C BBHINOJHEHUEM pa3IMUYHBIX COIMAJIBHBIX POJIEH,
MJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacHpeiessiTh O00sS3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YYUTBHIBATh TPAHUIIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCIICH:
TOYCUHBIN AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHBI UCTOUHUK CBETA, siJepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJpa TMPHU pEelIeHUU (PU3NUECKUX
3a/1ay;

pacrno3HaBath (puU3MUYECKHe sIBICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: DJIEKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHWCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKUUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIUICS 3apsll, SJICKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, NPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, audpakius W TOOJSIpU3alldS  CBETa, JHUCIEPCUS CBETa,
dbotoanexTpudeckuii 3Qdext (hoTorPdhexT), cBETOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHAass W HCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMHUCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTh  Pa3IU4YHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCTONB3YS (HU3UYECKUE BEITMYMHBIL:
ANEKTPUUYECKUN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJEKTPOJABIDKYIAs CUila, padoTa TOKa,
WHIYKIUST MarHUTHOrO IMojs, cwia Awmmepa, cuia JlopeHna, MHIyKTUBHOCTb
KaTYIIIKU, SHEPTUs AJIEKTPUYECKOTO M MArHUTHOTO TMOJied, MEpPHoJ U YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpe, 3aps]l U CHJIa TOKa B IIpouecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsHUE U
ONTUYECKAs] CUJa JIMH3BI, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3HUUECKUI
CMBICJI HCIIOJIb3YEeMbIX BEJIIMUMH, HMX OOO3HAUYECHHUS W €IWHHIILI, YKa3bIBaTh
dbopmyJibl, CBS3bIBAIONIME JAHHYIO (U3UYECKYIO BEJIUYUHY C JAPYTUMU
BEJINYMHAMU;



OMUCHIBATh H3YyYECHHBbIE KBAHTOBBIC SIBJICHUA U MPOLECCH, HUCIOIb3YS
bu3nUecKkrue BEIMYUHBI: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (POTOHA, EPUO]T MOTypaclaia, SHEPTUs CBIA3U
aTOMHBIX SIIEp, NPU OINUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
WCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W €IWHHUIIBI, YKa3bIBaTh (hOPMYIIBI,
CBSI3BIBAIOLIUE JaHHYIO (U3WYECKYI0 BEJIMYMHY C JIPYTUMH BeJIMYHMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBI

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHUSA, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapajliebHOTO
COCIUHEHUSI TPOBOJHUKOB, 3aKOH J[xoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJIUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHHA it GoTtorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUUECKOTO 3apsAJia, 3aKOH COXPAHEHHs] MACCOBOIO 4YMCIIa, MOCTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmajia, Mpy 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTH;

OMPENENATh HAMPABJICHHE BEKTOPA MHIYKIIMM MAarHUTHOTO TIOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3[aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJIENOBAHUIO (DU3UYECKUX SBICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHHUN: MpPH ITOM
dbopmynupoBarh mpoOieMy/3agadyy U TUNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OPYIOBaHHWSA, MPOBOJUTH OIBIT U
bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUs (DU3NUYECKUX BEIUYMH, PU
ATOM BBIOMpPAaTh ONTUMAJBHBIA CIOCOO0 W3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEIWYUH C HCIOJIb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3ybTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BHUJE TAOIUI[ U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOJro1aTh MpaBuia 0E30MacHOr0 TpyJa MPU MPOBEIACHUU UCCICIOBAHUM B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W TPOSKTHOU
JIESATENHLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
0o00Opy10BaHUS;

pemarb pacy€éTHhIE 3a7auyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJEINbIO,
UCTIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4n



BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIITh (PU3MUECKUE BEIMYMHBI U (HOPMYJIBI,
HEoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PACUEThl U OIEHUWBATH PEATbHOCTH
MOJIYYEeHHOTO 3HAYeHUS (PU3HUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LEMNOYKY pPAaCCYKIEHUN C OMNOpPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  ydyeOHBIX  3aJady  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUU
U TIPE/CTaBIICHUs Y4eOHOU U HAy4YHO-MOMYJIAPHON MH(POPMALIMH, TTOTYUYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYyYaeMYI0 HH(OPMALHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MallMH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBHS UX 0€30MacHOTO MCIOJIb30BAHMS B MIOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JJIsl COXPAHEHHUS 30POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHNUS B OKPYIKAIOIIEH CpeAE;

paboTaTh B TpyHme C BBHINOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBATh pabOTy TPYIIbI, PAlMOHAIBHO pACHpeNesiTh OO0S3aHHOCTH U
IUIAHUPOBATH JAESTEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE pacCMATPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne i/m P Kourpoabnbsie IIpakTnyeckue (uhp )
NMpOrpamMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bu6mmorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TIO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmmorexa [JOK
21 Kuremaritica > https://m.edso0.ru/7f41bf72
bu6nmoreka [{OK
22 Autramka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/ 741572
Wroro mo pazneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bubnnorexa [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TepMOAHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bu6nuoreka [IOK

®da30BbIE IEPEXOABI

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

Uroro no pazaeny

Pasnea 4. JIEKTPOJJUHAMUKA

24

bu6mmoreka [{OK
4.1 DIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKHM B 12 bubmuorexa [JOK
' pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudposbie
Ne i/m P Konrpoabusie IIpakTnuyeckue (ubp )
NpOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTHO€ moJje. DIeKTPOMarHUTHAS bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
MexaHudecKkue 1 3IeKTPOMATrHUTHBIE bubnmnoreka [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
99 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICITHAIBHOM TEOPHUH 4 1 bubnuorexa [JOK
' OTHOCUTEIHHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasnea 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJ1eMEeHTHI KBAHTOBOU OIITHKHA 6 httos://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bu6mmoreka [IOK


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

4.3 ATOMHOE S1pO 5

Uroro mo pazneny 15
Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHN
51 DIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7

Wtoro no pazaeny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06maronee MOBTOPEHUE 4
Hroro no pasneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6nmoreka [JOK
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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE

Ne uugposbie

Tema ypoka Konrpoabnusie IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypcsl
®usuka — Hayka o npupoze. Hayunsie bubnunoreka [IOK

METO/bI ITI03HAHUS OKPYKAIOLIEr0 MUpa
Posnb 1 MecTO Gpu3uKu B GOpMHUPOBAHUU
COBPEMEHHOM HaYyYHOU KapTUHBI MUpPA, B
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH

Mexannueckoe nsmxenne. OTHOCUTEILHOCTD

MeXaHU4ecKoro Asuxenus. [lepemenienue,
CKOPOCTb, YCKOpEHHUE

PaBHOMepHOG HpﬂMOJ’IHHGﬁHOC JBHXXCHUC

https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

PaBHOYyCKOpEHHOE NPSIMOJIMHEWHOE
JBUYKEHUE

CBobonHoOe najseHue. Y CKopeHue
CBOOOTHOTO Ta/ICHUS

KpuBonuneiinoe npmxenue. Jprxenue
MaTepuaIbHOU TOYKHU MO OKPYKHOCTH
[Tpuntun oTHOCHTENBHOCTH [ anmuiest.
HNueprmansubie cuctemsl otcuerta. [lepBriit
3akoH HprotoHa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpuHuun cynepno3unuu
cui. Bropoii 3akoH HeroToHa juist

bubmmorexa [JOK
https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MAaTepHAIbHON TOUYKHU

Tpernii 3axkoH HpI0TOHA [U1s1 MaTEpUAIIBHBIX

bu6mmoreka [JOK

10 TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKkoH BCeMUpPHOTO TsroreHus. Cuia bu6nuoreka [JOK
TshKecTu. [lepBas kocMuueckast CKOpOCTh https://m.edso0.ru/ff0c3d00
bub6mmorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagduument tpenus. Cuia
13 COHpOTI;IBHeHHH npql)/l(bz[BHmeHmII) Tena B bubmorexa [IOK
https://m.edsoo.ru/ffOc3f76
KUJKOCTHU WJIH Ta3e
[ToctynaTenbHoe U BpamaTreabHOE ABMKEHNE
14 a0CoJIIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI. bubmmoreka [JOK
[Tnneyo cumbl. YciioBusi paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbsc MaTepualbHOM TOUYKHU, CUCTEMBI
15 MaTepHaIbHbIX TOYeK. IMmynbc cuibl. 3aKOH bubmmorexa [IOK
COXpaHEHUs UMNTyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TBIKEHUE
Pabora u MmottHOCTh cuibl. Kunetnueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 buommorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETUYECKOW SHEPTUu
[TorenumansHas sHeprus. [loTeHunanpHas
17 JHEPTUs yrnpyro nehopMUPOBAHHON bubnmoreka [JOK
npykuHbl. [loTeHnManbpHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIH
[loTeHnManbHBIE M HEOTEHIUAIBHBIE CUJIBI.
bubmuoreka [JOK
18 CBsi3b pabOTHI HETIOTEHITMABHBIX CHII C

W3MEHEHHEM MEXaHHMYSCKOM OHCPIrun

https://m.edsoo.ru/ff0c478c



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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19

20

21

22

23

24

25

26

27

28

CHCTEMBI TeJI. 3aKOH COXPAaHCHUA
MEXaHUYEeCKOU QHCPIUun

JIaboparophas pabota «VccienoBanue CBsi3u

paboThI CUIIBI C U3MEHEHHEM MEXaHUYECKON
SHEPTHH Teja Ha IPUMEPE PaCTSKEHUS
PE3MHOBOIO KI'yTa»

Konrponsnas padora no reme «Kunematuka.

JuHamuka. 3aKOHbI COXPAHEHHUS B
MEXaHUKE»

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KUHETUYECKON TeOpUHu. bpoyHOBCKOE
nsuxenue. Auddysus

XapakTep ABMKEHUS U B3aUMOJICUCTBUSA
4yacTHUI BeulecTBa. Mojenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPIBIX TEIl

Macca monekyn. KonuuecTBo BemecTsa.
[ToctrosnHas ABoraapo

TennoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana temneparyp Lienscus

WUneanpuerii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeiHein

KMHETUYECKOW SHEPTUU JIBUKEHUSA MOJIEKYII.
VYpaBuenue Menaeneesa-Knaneiipona
3axon [lanpToHa. ['a30BbIC 3aKOHBI
JIaGopartopHas pabota «MccnenoBanue
3aBUCUMOCTH MEXY ITapaMeTpaMmu
COCTOSIHMSI pa3pEKEHHOIO ra3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c511e



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

H3onporiecchl B MaeambHOM ra3e u ux

bu6mmoreka [JOK

29
rpadguvecKoe nmpeacTaBieHNe https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEprus TepMOAUHAMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ U3MCHCHHUS. bubmuoreka [JOK
KonuuecTtBo TemnoTs! u pabota. BHyTpeHHs s https://m.edso0.ru/ff0c5952
JHEPTHUS OJJHOATOMHOTO HUCATLHOTO rasa
bu6mmorexka [JOK
31 B
HARL Terloepeaatn https://m.edsoo.ru/ff0c5c36
VY ienbHas TENIOEMKOCTh BEILIECTBA.
32 KonuyecTBo TEIIOTHI MpH TETUIONEpeaayue bubmmorexa LIOK
y P penate. https://m.edso0.ru/ff0c5c36
AnabaTHBIN MPOIIECC
33 IlepBelii 3aKOH TEPMOAVMHAMUKH U €TI0 bub6nuorexa LIOK
IIPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6paTuMocTs MpoLeccoB B MPUPOJIE. bubnuoreka [JOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun aeiicteus u KI1J[ TermoBoit bubmuoreka [JOK
MaIllMHbI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KIT/{
37 DKOJIOTHUECKHE TPOOIEMBI TEIIJIOIHEPTCTHKN
O6o6matomuii ypok « MosekysipHast bubnnoreka [JOK
38
¢uzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edso0.ru/ff0c6938
KonTponbhas pabota mo teme
39 «Monexynsapaas ¢puzuka. OCHOBBI bubmmorexa LOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapoobOpa3zoBaHue U KOHJEHCALIMS. bubmuorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS 1 OTHOCHUTEIIbHAS BJIAYKHOCTH bubmuoreka [JOK

Bo3ayxa. HacelmenHslil nap

https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TBépnoe Teno. Kpucrammueckue u
amopdHble Tesna. AHU30TPOINHUS CBOWCTB

bu6morexa [JOK

42
KpucTauioB. JKUJIKHe KpUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHabl
43 [InaBnenue u kpucTau3anus. Y AeiabHas bub6mmorexa [JOK
TertoTa miasienus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6mmorexka [JOK
44 v 0
DABHEHHE TCHIOBOTO bajatca https://m.edsoo.ru/ff0c6820
45 DnekTpu3alus Tei. DIeKTPUUEeCKUi 3apsi. bubnmoreka [JOK
JIBa BUJa DIEKTPUYECKUX 3aPSIOB https://m.edsoo.ru/ff0c6bcc
IIpoBOAHUKH, AUDIIECKTPUKU U
46 H(E)J'I HHOBO HI/?KI/I 3aK(IjH COXpaHEHUs bubmorexa HOK
YHpOBoA ’ P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
47 Bsaumopeiictsue 3apsnoB. 3akoH Kynona. bubnuoreka [JOK
TodeuHbIi EKTPUIECKUI 3apsi]l https://m.edsoo.ru/ffOc6ced
Hanpsok€HHOCTB 2JIEKTPUYECKOTO MO,
48 [IpuHIMI Cyneprno3uH SJIEKTPUIECKUX bubmmorexa [JOK
p UH yrep H . p https://m.edsoo.ru/ff0c6df2
nosiert. JIuaum HanpsHKEHHOCTH
49 PaboTa cuit 51eKTpOCTaTUYECKOro MOJIS. bubnuoreka LIOK
[Torenmman. Pa3HOCTh MOTEHIMAIIOB https://m.edso0.ru/ff0c6f00
IIpoBOHUKY U AUBIEKTPUKH B
50 3J'IpeKT l(;CTaTI/I‘IeI(l:KOM HT;)IjIe bubmorexa [TOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
N bubmuoreka [{OK
51 C) .K
HICKIPOCMEOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIIOCKOT0 KOHAEHCaTOpa. bubmuorexa [JOK
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

59

AIEKTPOEMKOCTH KOHACHcaTopa"

[TpuHIMIT NERCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOIIMPOBAJIBHOI'O aniapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECCKAS
3amuTa. 3a3eMIIeHHe AIEKTPOIPUOOPOB

DIEKTPUYECKUM TOK, YCIIOBHSI €r0
cymectBoBanus. [locrosunbiit Tok. Cuna
toka. Hanpsokenue. ConpoTuBieHue. 3aKoH
Oma 115 yyacTka 1enu

[TocnenoBarenpHOE, APaLIEIBHOE,
CMEIIaHHOE COETMHEHNE TIPOBOTHUKOB.
JlabopaTtopHas pabota «3yueHue
CMEIIaHHOTO COSAMHCHUS PE3UCTOPOBY

PaboTa 1 MOITHOCTbH 3JEKTPUUECKOTO TOKA.
3akoH /xoynsa-JleHna

3axon OMa U1 OJIHOM (3aMKHYTOI)

3JIeKTpUUecKoM 1enu. KopoTkoe 3aMbIKaHUeE.

JIaGoparophas pabota «3mepenune D/1C
MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUSDY

DJEeKTPOHHAS MPOBOAMMOCTD TBEPIBIX
METAJIOB. 3aBUCUMOCTD COTIPOTHBIICHUS
METaJUIOB OT TEMIIEPATYPBhI.
CBepXIpoBOJIUMOCTh

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

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

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

60

61

DnexTpuyeckuil Tok B Bakyyme. CBolcTBa
JIEKTPOHHBIX MTyYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS U
puMecHas MpoBoauMocTb. CBoicTBa p—N-

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

DNEeKTpUUYECKU TOK B pacTBOpPax U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [JOK

62 1
DIEKTPOIUTHYECKAs JUCCOLUAIIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUI TOK B ra3ax.
N N bu6mmoreka [IOK
63 CaMOoCTOSTENILHBIN U HECAMOCTOATEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Mounus. [1nazma
DneKTpuYecKre MPUOOPEI U YCTPOMCTBA U UX
64 I aKTTquCI(oe I I/II)MeHlejHI/Ie };T I;BI/IJ'Ia 1 bubmmorexa [JOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30IIaCHOCTH
. bubmuoreka [JOK
65 600 1
Ooobwalonit ypok «NCKTPOANHAMHUK https://m.edsoo.ru/ff0c88be
KonTponbnas pabota mo teme
66 «Onektpocratuka. [locTosHHBII 1 bu6nuoreka [JOK
JJEKTPUYECKUH TOK. TOKHM B pa3inu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHblit ypok. KonTponbHas pabora no 1 bubnnoreka [JOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O600maromuii ypok 1o 1 bub6nuorexa LIOK
temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68


https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoJsun4yecTBo yacoB JJIeKTPOHHbIE
[]
Jlj;n Tema ypoka Beero Kontpoabubie IIpakTuueckue i[:;:ennﬂ sgl?;zz§ZTenbnble
padoThI padoTbI pecypesI
[TocTOsIHHBIE MArHUTHI U UX
B3aUMO/JIeCTBHE. MarHUTHOE TOJIE. 1 bubmuoreka [JOK
Bekrop MaruuTHOM MHAYKUMH. JIMHIK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKIIMHU
MarnuTHO€ noJje IpOBOJHUKA C
TokoM. OnbIT DpcTena. 1 bubnnoreka [IOK
BzaumoaeicTere npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota «3yuenue 1 1 bubnnorexa [IOK
MAarHUTHOTO TMOJ KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TokOM. Cuiia Amriepa.
JlaGoparopHas paboTa 1 1 bubnnorexa [IOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM
Jle¥icTBue MarHMuTHOTO MOJISI Ha
JBIKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnunorexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoOMarHuTHast UHAyKus. [Totok
BEKTOpa MarHuTHOM unaykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOM


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

10

11

12

13

uHaykuun @apanest
JlaboparopHast paboTa
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHON UHAYKITUNY

NupykTuBHOCTS. SIBIEHUE
camounaykiuu. I1C caMOMHIyKIUU.
DHeprusi MarHUTHOTO MOJIsl KaTYLIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

TexHuueckue yCTpoONUCTBa U UX
IIPUMEHEHNE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUIATEIIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAS I1eYb

Ob6o6maromuit ypok «MarautHoe
nose. DIEKTPOMArHUTHAS HHIYKIIHSD

KonTponbHas pabota no teme
«MarsauTtHoOe 1ose.
DNeKTpOMarHUTHas: MHYKIIHS»

CBOOOTHBIE MEXaHHUECKUE
kosnebanus. ['apmoHudeckue
KoJieOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpatieHre YHEPTUN
JlaGopaTopHnas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuo/ia MajbIX KoJeOaHui Tpy3a Ha
HUTHU OT JUTUHBI HUTH ¥ MAcChI IPy3a

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [JOK
https://m.edsoo.ru/ffOca600

bubmuoreka [{OK
https://m.edsoo.ru/ff0cab82

Bbu6morexa [JOK
https://m.edsoo.ru/ff0cad58

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcaf06

14

KonebatenbHblil koHTYp. CBOOOIHBIE

bubnnoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

OJICKTPOMArdHMTHBLIC KoJIcOaHHS B
nacajlbHOM KoJIEOATEIbHOM KOHTYPC.
Amnanorus MCKIAY MEXaHUYECCKNMU U
OJICKTPOMArHUTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3aKkoH
COXPAaHCHUSA SHCPIrUur B UACAJIbHOM
K0J1e0aTeTbHOM KOHTYpE

[IpencraBienue o 3aTyxaromux
KosieOaHusX. BEIHYKIEHHBIS
MeXaHHUecKue Kojiebanus. Pe3oHaHc.
BrIHYXI€HHBIE IEKTPOMAarHUTHBIE
KoJIEOaHHS

bubmnoreka IIOK
https://m.edsoo.ru/ffOch9c4

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

17

[lepemennsbiit Tok. CUHYyCOUJAIbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JEUCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U
HaIPsKEHUs

bubmnoreka I[IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Ipoussoactso,
nepeaaya u notpediieHue
AJIEKTPUYECKON SHEPTUU

19

20

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHUE IEKTPUYECKOr0 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKaA,
JIMHUN dJEKTponepenad

OKOJIOTUYECKHE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTHH B MOBCEAHEBHON
KU3HH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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22

23

24

25

26

27

28

29

30

MexaHn4eckue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuona. CkopocTthb
pacripoCcTpaHEHUs U JITMHA BOJIHBI.
[Tonepeunble U NPOAOJIbHBIE BOJIHbI

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTB
3ByKa. BeicoTta ToHa. TemOp 3ByKa

SﬂeKTpOMaF HUTHBIC BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikana
SJICKTPOMATrHUTHBIX BOJIH

[TpuHIUTIBI paTHOCBS3U U
TCIICBUACHUSL. PaBBI/ITI/IC CpCIICTB
cBs3u. Pagnostokamus

KonTtponbHas padora «Konebanus u
BOJIHBD»

[IpsamonuHeitHOE pacipOCTpaHEHUE
CBETa B OJHOPOJHOM Cpeje.
Todeunslil ICTOYHMK cBeTa. JIyu
cBeTa

OtpaxkeHnue cBeTa. 3aKOHbI
orpakeHus cBeta. [TocTpoenue
n300paKEHUH B INIOCKOM 3€pKajie
[Tpenomnenue ceera. [lonHoe
BHYTpEHHeEE oTpakeHue. [IpenenbHbii
yTOJI TIOJTHOTO BHYTPEHHETO
OTpaKeHUS

JlaGopatopHas pabota «3mepenue
MIOKa3aTest MPEJIOMIICHHUS CTEKIIa»

JIunssl. [loctpoenue n3obpaxxeHuil B

bubmnoreka [IOK
https://m.edsoo.ru/ffOcca54

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

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

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

bub6mnoreka I1IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cd7f6

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

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOM JIMH3BI.
YBenuueHue JIUH3bI

JlaGoparopHas paboTa

https://m.edsoo.ru/ffOcddle

31 «HMccnenoBanne CBOMCTB
M300paKEHHN B JIMH3aX)
Hucnepcus cBera. CoxxHbINA COCTaB
39 6enoro cseta. Lger. JlaboparopHas
pabora «Habmonenue nucnepcuu
CBETa»
HNuTtepdepentus cera. {udpakmms bubnunorexa [IOK
33 N
cBeta. [udpakiuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonsipuzanus cBeta https://m.edsoo.ru/ffOcf02e
35 OnTuueckue mpuOOpsI U YCTPOICTBA U
yCIIOBUS MX O€30MacHOr0 NPUMEHEHUs
['paHuIIBl IPUMEHUMOCTH
36 KJ1laccuueckon MexaHuku. [locTynatel bubnmorexa [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHue BpeEMEHH U COKpaICHUE bubmmorexa TIOK
P P https://m.edsoo.ru/ff0cfad?
JUTHHBI
DHeprus U UMNYJIbC PEIITUBUCTCKOM
38 yacTullbl. CBSI3b MacChI ¢ YHEPTUEH U bubmmorexa [OK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHUsI TOKOS
KonTtponbHas pabora «OnTuka.
. bubmuoreka [JOK
39 OCHOBBI CIIEITUATTBHON TEOPUH

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [1nanka. Dueprus

bubmnoreka IIOK

40
U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIET0BAHUE Eu6 [TOK
noImoTeKa
41 .0 A.T.
pororpexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHeHHE
42 3171HmTeI(711)Ha Hq;q)(bOTOB(I);eKTa bubnmorexa LOK
A ' https://m.edso0.ru/ff0d015e
«Kpacnas rpanuna» porodrddexra
Hasnenue cera. OnbiTh I1. H.
43 JlebeneBa. XMMHYECKOE NENCTBHUE bubmmorexa [TOK
seBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudyeckue ycTponuCTBa U
MPaKTUYECKOE TPUMEHEHUE:!
44
¢dboTorneMeHT, PoTONATUHK,
COJTHEYHast OaTapesi, CBETOIUOT
45 Pemenue 3aa4 1mo Teme «DJIEMEHTBI bub6mnoreka I1IOK
KBAHTOBOM OITTUKHY https://m.edsoo.ru/ff0d0302
Mogeinn atoma Tomcona. OnbITEI
46 Pesepdopna o paccessHuio o-4actu bubmmorexa [JOK
pPOpAA 10 p t https://m.edsoo.ru/ffod091a
ILnanerapHas MoJienb aToMa
bu6mmorexa [JOK
47 I1 b
OCTyJaThl bopa https://m.edsoo.ru/ff0d0Oafa
M3ayuenne u riornoiieHne GpoToHOB
48 II I/I}ll'lqe exoJie aTOM':I co H(()l;o OBHS bubmorexa LIOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPTrUM Ha APYTroi. Buabl cieKTpoB
BoaHoBEIE cBOMCTBA "acTUIl. BOJIHEI
. bubmuoreka [{OK
49 ne bpoiins. Kopnyckymsipao-

BOJIHOBOM yanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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54

55

56

BBIHYXXJICHHOC N3JIYUCHUC

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopaa no onpenenenuto cocrapa

PAAOAKTUBHOI'O U3ITYUYCHUSA

CsoticTBa anb(da-, 6era-, ramma-
u3nyveHus. Biusaue
PaZlMOaKTUBHOCTH Ha )KUBBIS
OpTaHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-usnydyeHue

DHeprus CBA3M HYKJIOHOB B SIIpE.
Snepuble peakuuu. A nepHbiin
peaktop. [Ipo6iembl, epCIEKTUBHIL,
HKOJIOTUYECKUE ACIIEKTHI SAECPHOU
DYHEPreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaO IO ICHUS 1
pPEruCTpaliy 3JEMEHTAPHBIX YACTHII.
Kpyrusii cron «®yH1aMeHTaIbHbIE
B3auMOJACHUCTBHSA. EqnHCTBO
(bU3HYECKON KapTHHBI MUPaY

Bun 38é3nnoro neda. Co3sesnus,
SApKHE 3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBmkenue. CoaHeUHAs CHCTEMa

Comnuie. ConHeuHas akTUBHOCTD.
Ncrounuk sneprun CosHua U 3BE371

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

bu6mmoreka [JOK
https://m.edso0.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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58

59

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU
nociea0BaTebHOCTH. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHbIE
MPEICTABJICHUS O IPOUCXOXKICHUH U
sBostounu CoJiHLA U 3BE3]

Mnineunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue u aBuxenue ConHia B
lNanaktuke. ['anaktuku. Y€pHbie
IBIPBI B AIpax TaJaKkTUK

Bcenennas. Pa3Oeranue rajakTuk.
Teopus bospiioro B3peIBa.
PenukToBOE M3NyueHHeE.
MeTtaranakTuka

60

61

62

Hepemennsie npo6ieMbl aCTPOHOMHH

KonTtpomnbHas pabota «neMeHTHI
ACTPOHOMHU M aCTPOPUIUKI

Ob6o6maromuit ypok. Pons ¢puszuku un
aCTPOHOMHUHU B YIKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COIIMAJIbHON 1
ITHYECKOH cepax NesaTeTbHOCTH
YyeJI0BeKa

63

O6o6maromuit ypok. Pons 1 Mmecto
(GU3UKU 1 ACTPOHOMUH B
COBPEMEHHOM HAYYHOM KapTUHE MUPA

64

O6o06matromuii ypok. Posb
du3nyeckoit Teopuu B HopMHpOBaHUH
npeCTaBIeHUN O PU3NIECKOM
KapTHHE MHUpa



65

66

67

68

O6o0matomuii ypok. Mecto
(bU3MYECKON KapTHHBI MUpa B 001IIEeM
psITy COBPEMEHHBIX €CTeCTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE

PesepBHBIil ypok. MarautHoe noe.
DOneKTpOMarHuTHas HHAYKIHS

PesepBublil ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

Pesepnrbiii ypok. KBanToBas pusuka.
DNEeMEHTBI aCTPOHOMUU U
acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Gusuka, 10 kinace/ Mskumies I'.41., byxosues b.b., Corckuiit H.H. non
penakuueit [lapdentreBoii H.A., AkuinonepHoe o61iecTBo «M31aTenbcTBO

((HpOCBGHleHI/Ie»

METOAUYECKHE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
POII

MO HIKOJIA https://myschool.edu.ru/
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