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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepaqbHOil paboyell mporpaMMbl BOCHUTaHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh peaau3alrdUd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WMKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmkay 1o rogam o0ydeHUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUI €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOTMH B cdepe SHEpPreTHUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUS MIPH BBHIITOJIHEHUU UMHU YIEOHBIX UCCIICJOBAHHI.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lesoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MpoOieMamu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpobsiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISOTCS (hu3mveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS UM OLCHKHM, OCYIIECTBIAETCA Yy4aCTHUKAMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHWPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PELICHUIO DPACcYETHBIX M Ka4E€CTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. J[7s KaueCTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBEHHO-HAYYHOTO IMUKIa. B kaOuHeTe (HM3UKH JTOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH UM  O0ECICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHUE ISl YYEHHUYECKUX MPAKTHYECKUX pPaboT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE WX HWHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX 1eNield 00ecTeunBaeTcs PelieHneM CISAYIOMUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(DU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUJIAHUPOBAHUS U TPOBEACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHErO OOIIETO
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€NaeT BHIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Pomp »sKcnepuMeHTa M TEOPUH B IPOLECCE II03HAHWUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueintnoe  nBwkeHue. [IBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LICNIHBIC U PEMEHHBIE IIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnionenune aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHOro TtsiroreHusa. Cuna Tsbkectu. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAbHBIX CHJI C M3MEHEHHEM MEXaHWUYECKOW SHEPruud CUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ uamepenue. Illlkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KensBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJIAPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIocOOBI €€ m3MeHeHus. KonmuecTBo TermnoTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom tmiporecce. [lepBhIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrHH B TEIUIOBBIX MammHax. Kod(pQUIMEeHT MoIe3HOro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAMIHHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHnne BHyTpeHHEN SHEPIUM (TEMIIEpaTyphl) TeIa MU TEIIoneperaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe 1mone. Hanpsok€HHOCTh — 3nekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIIEHUE. Y AEIbHOE COMNPOTUBICHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3neKkTpuueckoil renu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 MIPUMECHAS IPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [LInazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN AMO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3Mepenne »saeKkTpoaBUXKyled cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, 1abopamopmusie pabomel

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAay4YHBIA (pakT, TUMoTe3a, (pu3ndeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAUYH, TEINIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
raJbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTUE€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArpPEBATEIbHbIE npuOopHI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHnun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KAaTyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzauMmonelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIEKTPOMAarHUTHOM MHAYKOMH. [IOTOK BekTOpa MAarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJBIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOW MHAYKIUU.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne NeCTBUSA MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
npesioMJIeHUe, Noaspu3anus, J1udpakums, “HTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeTa. 3aKOHBI IpeJIOMIIEHUs cBeTa. AOCOIOTHBIN MOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYEecKas Cujia TOHKOW JMH3bL. [locTpoeHue wnzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKpAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHHM (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJAOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna  mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum ConHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEMEHHBIE MPEACTABICHUS O NPOUCXOXKACHUU U 3Bomonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa661a. PazOeranue rajgakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH JIs1 OIpe/iesieHUs MOJNOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax JAesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C H3YyYEHHEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »>nekTpuueckue SIBICHUS B KUMBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CIEKTPAIbHBIM
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPANap, PAIAUONPUEMHUK, TEIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUS yueOHOro npeaMera «Ou3nKay JTOJKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIlEeCcTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TIOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl ICTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCIIEACTBUMN JACATEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peHIeHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IHNYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUs MHPOpMALUKU (PU3MUECKOTO COJAEpKaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa  HMH(MOPMAIMOHHBIX UM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIEHUE HA ypOKaX (PU3HKU U BO BHEYPOUHOH AEATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiM ¢ YYETOM MHEHHUHW YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENbHYIO ACSATENBHOCTh B OOJACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKU W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIECIO CIIOCOOHOCTh IIOHUMATh CBOE AIMOILIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJalnTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAJIBEHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIISATh HHTEPEC M pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOAEIHU CTPOCHUS Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, HCMApECHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAIIU3AIUs, KUIECHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCMOJb3Yys (HU3NYECKHE BEJIUYMHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBIC MCHOJB3yeMbIX BEJIMYMH, HX OO0O3HAYEHUS U CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEIWYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BETHUYNHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIHKI CYNEPNO3ULIUN CWJI, HPUHIUI PAaBHOMNPABUS HHEPLHAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO MCIOJIL30BaHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEII0KEHHOTO OOOPYIOBaHMs, MPOBOJAUTH OMNBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UYECKUMH  BEIIMYUHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOJIr0/1aTh MpaBwiia 0E30MacHOr0 TpyAa MPU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIMITBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH JJIA TIOUCKA, CTPYKTYPHPOBAHUSA, HHTEPIPETAIIUN
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIETO MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YIACTHUKOB IPYIIIHI B PEIICHUE PacCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOUYCUHBIH MCTOYHHUK CBETA, sSIEpHAS
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETNIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, Audpakuus W TOJSpU3aLMS CBETa, JHUCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOICTBA BEIIECTBA (IJIEKTPUUECKHE, MAarHUTHEIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHLMAJIOB, AIEKTPOJABIKYINAs cuia, pabdoTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KoJieOaHui, (OKYyCHOE pacCTOSHHE U
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONHKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHHUA U TPOIECCHI, HCIOIB3YS
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEIUYUH, UX OO0O3HAYEHUs] U EIUHHUIIBI, YKa3blBaTh (OPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOIO U NapAJIIEIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPrUHU, 3aKOH COXPAaHEHUs HMMIYJIbCAa, 3aKOH COXpPAHECHMS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE W YCIOBUA (TpaHUIBI, 00JaCTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3MUECKUX SIBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEIUYMH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHWIl: MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro DSKCIEpUMEHTa, Y4eOHO-MUCCIENOBATENbCKON W MPOEKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY PpACCYXACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMpeACTaBIICHUS Y4eOHOU U Hay4YHO-TIOMYJSPHOM MH(POpPMALIMU, MOTYYEHHOH U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPOMCTBAaMU, JIJISi COXPAHEHUS 370POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsIX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! 1 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 0 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUUECKON bubnuoreka [IOK
3.1 9 0 0
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [IOK
3.3 5 0 0
@Da30BbIe IEPEXOIBI 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 pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [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
https://m.edsoo.ru/7f41c97c

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

(bu3HUECKHUX SIBICHU.

f0c33e6

10 KUIIACC
KonnuyecTBo yacos 3
JIEKTPOHHbIE
Ne Kontp JlaTa
HpakTnu uu@ppoBbie IpeamerHbIe
n/ | Tema ypoka Bce | 0JIbHBI HU3Y4YeH
ecKue o0pa3oBaTe/ibHbIE | Pe3yJabTATHI
I ro e sl
padoThI pecypcsl
padoThI
JleMoHCTpUpOBaTh Ha
npuMepax pojb u
MEeCTO (PU3UKH B
dbopmupoBaHUU
MeToabpl HAy4YHOTO bubnuoreka [IOK COBPEMEHHOM HAyYHOHU
1 UCCIIeIOBAHUS 1 0 0 01.09 https://m.edsoo.ru/f | kaptuHbl MHpa, B
(bU3UYECKUX SIBJICHUH. fOc32e2 Pa3BUTUU
COBPEMEHHOM TEXHUKHU
U TEXHOJIOTHUH, B
MPAKTHYECKON
JICITEABHOCTH JIIOJICH;
JleMoHCTpUpOBaTH Ha
npuMepax pojib U
MeTo/1bl HAy4HOT0 bubmuoreka [IOK puMepax p
MeCTO (PU3HUKH B
2 UCCIIeI0BaHUS 1 0 0 06.09 https://m.edsoo.ru/f

dbopmupoBaHuU
COBPEMEHHOM HAYyYHOU
KapTHUHBI MUpPA, B



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

pa3BUTUU
COBPEMEHHOM TEXHUKHU
1 TEXHOJIOTUH, B
MPAKTUYECKOU
JICATEIILHOCTH JIOJICH;

OCHOBHBIE TTOHSITUL
KJIACCUYECKOU
MEXaHUKH

08.09

bu6anorexa IJOK
https://m.edsoo.ru/f
f0c3508

OIHCHIBATH
MEXaHHUYECKOEe
JIBIKEHUE, UCTIONB3YS
busnueckue
BCJTUYHMHBI:
KOOpJIMHATA, MYTh,
NepeMEIICHHE,
CKOPOCTb, YCKOPEHHUE,
Macca; MpH OMKUCaHUU
MPaBUWIBLHO TPAKTOBATH
(UBUIECKUIA CMBICIT
UCIIOJIb3yEeMbIX
BEJIUYHH, UX
0003Ha4YeHUs U
CIMHUIIBI, HAXOUTh
dbopmybl,
CBSI3BIBAIOIIINE IAHHYIO
(bU3UYECKYI0 BETUUUHY

C ApYTUMH
BEJIMYMHAMU;



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

UCCIIeIOBATh
3aBUCUMOCTH MEKITY
buznIecKUMu
BEJTUYMHAMM C
HCIIOJIb30BaHUEM
MPSIMBIX U3MEPCHHUIA,
IIPH 3TOM
KOHCTPYHPOBATh
YCTaHOBKY,
buKcHpoBaTh
pe3yabTaThl
MOJIYYEHHOU
3aBUCUMOCTHU
(bu3HYeCKUX BETUYUH B
BUJIE TaOIUIl U
rpaduKoB, JIeJIaTh
BBIBOJIBI TIO
pe3ylbTaTam
WCCJIeIOBAHNUS,

Jlabopatopnas pabota
«3yuenue
PaBHOYCKOPEHHOT'O
MPSMOJIMHENHOTO
IBHOKEHUS 0e3
Ha4daJIbHOMN

13.09

but6mmoreka IIOK
https://m.edsoo.ru/f
f0c372e

BBITIOJTHATH
AKCIIEPUMEHTHI 110
HCCIICIOBAaHUIO
(bU3UYeCKUX ABICHUMN U
MIPOLIECCOB C
HCIIOJIb30BAaHUEM



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

CKOpPOCTH»

MIPSIMBIX M KOCBEHHBIX
U3MEpPEHUH, IIPU 3TOM
bopMynupoBaTh
npoOJieMy/3agady u
TUIOTE3Y y4eOHOro
IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3
NPETI0KEHHOTO
o0opy10BaHMS,
MIPOBOJIUTH OIBIT U
dbopmynupoBaTh
BBIBO/IBI;
OCYIIECTBIISTH MPSAMbIE
Y KOCBEHHBIE
U3MEepeHus
(bU3UIECKUX BEIUYNH,
IIPU ATOM BBIOMPATH
ONTUMAJIBHBIN CTIOCO0
U3MEpEHUs U
UCIIOJIb30BaTh
U3BECTHBIE METO/IbI
OLIEHKH ITOIPEIIHOCTEN
V3MEpPEHU;
UCCIIEIOBATh
3aBHCHMOCTH MEXIY




buznyecKuMu
BEJTUYMHAMH C
HCITIOJIb30BaHUEM
IIPSIMBIX U3MEPECHUN,
IPH 3TOM
KOHCTPYHPOBATh
YCTaHOBKY,
(buKcHpOBaThH
pE3yJIbTaThI
MOJTYYEHHOU
3aBUCUMOCTH
(bU3UYECKUX BEJIUYUH B
BUJIE TaOIUIL U
rpauKoB, nenaTh
BBIBO/JIBI TIO
pe3ylbTaTam
UCCJIeI0BAHNUS,
co0JIr01aTh IpaBUIa
0e3omacHoro Tpyjaa
IIPY POBEACHUH
WCCIIEIOBAaHUN B
pamKax y4eOHOro
HKCIIEPUMEHTA,
y4eOHO-
HCCIIEI0BATEIBCKOM 1




MIPOEKTHOU
JIESITEIbHOCTH C
UCTIOJI30BaHUEM
U3MEPHUTETBHBIX
YCTPOMCTB U
71a060paTOPHOTO
000py/I0BaHMS;

CB00OOIHOE TaCHHUE.
Yckopenue
CcBOOOIHOTO ITaJICHUS

15.09

bubnuoreka [IOK
https://m.edsoo.ru/f
f0c39cc

P ONTUCAHUHT
MIPaBUIILHO TPAKTOBATH
(bU3HYECKUI CMBICTT
UCIIOJIb3yEeMBIX
BEJIUYHH, X
0003HaYCHUS U
CIMHUIIBI, HAXOUTh
bopmyIbI,
CBSI3BIBAOIIMEC JIAHHYIO
(GUBUYIECKYIO BETUYHHY
C IpPyTUMH
BEJTMYMHAM;0CYIIECTBI
STh MPSMBIC
KOCBEHHBIE NU3MEPEHUs
(bU3UICCKUX BEJIUYMH,
IIpU 3TOM BBIOMPATH
ONTHMAaIbHBIN CIIOCO0
U3MEpPEHUS U



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

UCTIOJIH30BaTh
W3BECTHBIC METOJIBI
OLICHKH ITOI'PEIIHOCTEN
U3MEpPEHUN;
UCCIIeIOBATh
3aBUCUMOCTH MEKTY
buznIecKuMu
BEJTUYMHAMM C
UCTIOJIB30BaHUEM
MPSIMBIX U3MEPCHHUA,
IIPH 3TOM
KOHCTPYHPOBATh
YCTaHOBKY,
(buKCUpoOBaTh
pE3yNIbTAThI
TOJTYYEHHOU
3aBUCUMOCTHU
(bU3UIECKUX BEJIUYMH B
BHJIE TAOJINIL U
rpaduKoB, nenaTh
BBIBOJIBI TIO
pe3ylbTaTam
WCCJICIOBAHNS,

Kpusonuueitnoe
NBUXEHUE. [[BHKEHUE

20.09

bu6anorexa [JOK
https://m.edsoo.ru/f

pelaTs pacy€THbIE
3a71a44 C IBHO



https://m.edsoo.ru/ff0c3ada

MaTEepUAIBHOU TOUYKH
110 OKPY>KHOCTHU

fOc3ada

3aIaHHON (pU3HYECKOMN
MOJIENBIO, UCTIONB3YS
dbuznyeckre 3aKOHbI U
MIPUHIIUIIBI, HA OCHOBE
aHaJIu3a yCJIOBUS
3a/1auu BBIOUPATH
(bU3UYECKYIO MOJIEIIb,
BBIICIIATH (pr3uYecKue
BEJIMYHMHBI U (DOPMYIIBI,
HEO00XO0IUMBIE I €€
pEIICHMS, IIPOBOIUTH
pacyéThl ¥ OLICHUBATH
peanbHOCTh
MOJIYYEHHOT'0 3HAUECHHUS
buznyeckon
BEJTUYMHBL;IPU
OTHMCAHUH MPABUIBHO
TPaKTOBAaTh
(U3UICCKHUIA CMBICIT
UCIIOJIb3yEeMBIX
BEJTUYHH, X
0003Ha4YeHUs U
CIMHUIIBI, HAXOUTh
bopmyisl,
CBSI3BIBAOIIINE TAHHYIO



https://m.edsoo.ru/ff0c3ada

(bU3UYECKYIO0 BETUUUHY

C ApyTUMH
BEJINYNHAMMU;

[TprHIMIT
OTHOCHUTEJILHOCTH
I'anunes.
Nuepumnanbabie

CHUCTCMBI OTCUCTA.

[TepBblii 3aK0H
Herotona

22.09

bu6anorexa IJOK
https://m.edsoo.ru/f
fOc3be8

YYHUTHIBATH TPAHUIIBI
MPUMCHEHUS
W3YYCHHBIX
bu3HUeCKUX MOJICIICH:
MaTepHalibHas TOYKa,
WHEPIMAIbHAS CHCTEMa
oTcuéTa;aHATU3UPOBAT
b (hU3MUECKue
MIPOIIECCHI U SIBJICHHS,
UCTIOJIb3YS (PU3UYECKHE
3aKOHBI U
MPUHIIUIBL;pEIaTh
pacy€THbIC 3aa4u C
SIBHO 3aJJaHHOU
(bU3nIECKON MOJIETIBIO,
UCTIOJNIb3YS (PU3UUYECKHE
3aKOHBI ¥ TIPUHIIMIIHI,
HA OCHOBE aHan3a
yCIIOBHUSA 331291
BEIOMpATH (PU3NIECKYIO
MOJIEJTb, BBIICTIATh
(dbu3nUecKrue BEIUYHUHbI



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

1 GOpMYyIIbI,
HEO0OXOUMBIE TS €€
pelieHus, MPOBOAUTh
pPacy€Thl U OLICHUBATH
peanbHOCTh
MOJIYYEHHOT'0 3HAYEHUS
buznyeckon
BEJINYUHBI;

peniaTh KaueCTBEHHBIE
3a/1a4u: BBICTPAUBATh
JIOTUYECKHU
HEMIPOTUBOPECUHUBYIO
LEMOYKY pacCyKIeHUMN
C OIOpOU Ha
M3Yy4YCHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH U
bu3ndYecKue SBICHNUS,

Macca tena. Cuna.
[TpuHIMIT
CYIEpHO3UIMH CHJL.
Bropou 3akoH
Hrrorona mis
MAaTEPUATBbHOU TOUYKHU

27.09

but6mmoreka IIOK
https://m.edsoo.ru/f
fOc3be8

IIPH ONTUCAHUU
MPaBUJIBHO TPAKTOBATh
(U3UICCKHUIA CMBICIT
HCITOIb3YEeMBIX
BEJIMYUH, UX
0003HaYCHUS U
CAMHUIIBI, HAXOUTh

bopmyIsl,



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

CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO0 BETUUUHY
C ApyrUMU
BEJIMYNHAMU; AHATTU3U]
oBaTh (puznuecKue
MIPOIIECCHI U SIBJICHUS,
UCTIONB3Ys (pusznueckue
3aKOHBI U TIPHHIIHIIBI:

Il 3akoH
HrroToHa;pemarh
pacy€THBIC 3a71a4u C
SIBHO 3aJlaHHOU
(bu3nIeCcKOr MOJIETIBIO,
UCIIONB3Ys (puznueckue
3aKOHBI ¥ TIPUHITUIIBI,
Ha OCHOBE aHaJIu3a
YCJIOBHS 3a/1a4H
BBIOMPATh (HU3NUECKYIO
MO/I€JIb, BBIICTATD
(bU3UYCCKHE BETUINHBI
U HOpMYIIHI,
HEOOXOIUMBIE IS €€
pENICHMS], IPOBOIUTH
PACYETHI U OLICHUBATH
peaIbHOCTh




MOJTYYEHHOTO 3HAUYCHUS
dbuznyeckon
BEJIMYMHBI;

pelIaTh Ka4eCTBCHHBIE
3a71a4u: BBICTPAUBATH
JIOTUYECKH
HETPOTUBOPEUUBYIO
LETIOYKY PACCYyX IACHUN
C OIOpOU Ha
M3yYE€HHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
bu3nvYecKue SBICHNUS,

Tperuu 3akoH
Hrrorona mis
MaTEepUAITBHBIX TOUCK

29.09

bubnuoreka [IOK
https://m.edsoo.ru/f
fOc3be8

IIPH ONTMCAHUHT
MIPaBUIIBHO TPAKTOBAThH
(bU3HYECKHI CMBICTT
UCIIOJIb3yEeMBIX
BCJIUYHH, X
0003HaYCHUS U
CIMHUIIBI, HAXOHUTh
dbopmybl,
CBSI3BIBAIONINEC TAHHYIO
(OU3UYIECKYIO BETUIHHY
C IPYTHUMH
BEJIMYMHAMM ;aHATH3UP
oBaTh (PU3HUECKHE



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

MIPOLIECCHI U SIBJICHUS,
UCIOJIb3Ys (PU3NYECKHE
3aKOHBI U IPUHITUIIBI:
Il 3axon
HerotoHa;pemars
pacy€THBIC 3a71a4u C
SIBHO 3aJITaHHOU
bu3nuecKoil MOJIeIbIO,
UCTIONB3Ys (pusznueckue
3aKOHBI Y TIPUHIIMIIHI,
Ha OCHOBE aHaJiu3a
YCJIOBHS 3a/1a4H
BBIOUpATh (HU3NUECKYIO
MO/I€JIb, BBIICIATD
bu3nUecKre BETMUYUHbI
1 HOpMYIIHI,
HEO0XOIUMBIE I €€
pELICHHs], TIPOBOAUTD
PACYETHI U OLICHUBATH
pEeaIbHOCTh
MOJIYYEHHOI'0 3HAYEHUS
buzndeckon
BEITUYHHBI;

penaTh KaueCTBEHHbIE
3aJlayu: BHICTPAUBAThH




JIOTUYECKH
HEIIPOTUBOPEUYMBYIO
LETIOYKY PAaCCyXIACHUN
C OIIOpOU Ha
W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
dbuzndeckue sIBICHNUS,

10

3aK0H BCEMHUPHOTO
tarorenusa. Cuiia
TsoKecTH. [lepBas
KOCMUYECKas
CKOPOCTh

04.10

bubnuoreka [IOK
https://m.edsoo.ru/f
f0c3d00

P ONTUCAHUHT
MIPaBUIILHO TPAKTOBATH
(bU3HYECKUI CMBICTT
UCIIOJIb3yEeMBIX
BEJIUYHH, X
0003HaYEeHUS U
¢IMHUIIBI, HAXOIUTh
bopmyIbI,
CBSI3BIBAIONINE TAHHYIO
(GUBUYIECKYIO BETUYHHY
C IPYTHUMH
BEJTMYMHAMM;;aHATU3UD
OBaTh (PU3HUECKHE
MIPOLIECCHI U SIBICHHS,
UCTIONIb3YS (PU3UUYECKHE
3aKOHBI U TIPUHIIHIIBI:
3aKOH BCEMHPHOTO
TATOTCHUS;PEIIaTh



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

pacy€THBIE 3a/1a4M C
SIBHO 3aJIaHHOU
bu3nuecKoi MOJIEIIbIO,
UCIOJIb3Ys (PU3NYECKHE
3aKOHBI ¥ IPUHITUIIHI,
Ha OCHOBE aHaJu3a
yCIIOBHUSA 3a1a4d
BbIOMpATH (PU3NYECKYIO
MO/I€JIb, BBIICIIATh
bu3nYecKre BeTMUUHbI
U GOpMYyIIHI,
HEO0XO0IUMBIE I €€
penieHus, NpoOBOAUTh
pacy€Thl U OLIEHUBATH
pEaIbHOCTh
MOJIYYEHHOI'0 3HAaYEHUS
buznyeckon
BEJINYUHBI;

pelaTh Ka4eCTBEHHbIE
3a/1a4d: BBICTPAUBaTh
JIOTUYECKHU
HEIIPOTUBOPEUHBYIO
LETIOYKY PACCYKICHUN
C OIOpOU Ha
W3YYEHHBIE 3aKOHBI,




3aKOHOMEPHOCTH U
dbuznyeckue sIBICHNUS,

11

Cuna ynpyrocTu.
3akoH ['yka. Bec Tena

06.10

bu6anorexa IJOK
https://m.edsoo.ru/f
fOc3el8

TP ONTUCAHUHT
MIPaBUIILHO TPAKTOBATH
(bu3HYeCcKuil cMBICTT
UCIIOJIb3yEeMBIX
BCJTUYHH, X
o003HaYeHUS U
CIMHUIIBI, HAXOUTh
bopmybl,
CBSI3BIBAOIIIMEC JIAHHYIO
(U3HYECKYIO BEIIMUNHY
C ApYTUMHU
BEJIMYNHAMM; pEIIaTh
pacy€THBIC 3a71a4U C
SIBHO 3aJJaHHOU
(bU3nIECKON MOJIETIBIO,
UCIIONB3Ys (pu3nueckue
3aKOHBI ¥ TIPUHIIMIIHI,
HA OCHOBE aHaJn3a
YCIIOBUSA 331291
BBIOMpATH (PU3NYECKYIO
MOJIEJTb, BBIICTIATh
(dbu3nUecKrue BEIUYHUHbI

1 HOPMYITHI,



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

HEOOXOUMBIE IS €€
pelieHus, MPOBOAUTh
pPacu€Thl U OLICHUBATD
pEaNbHOCTh
MOJTYYEHHOTO 3HAUYCHUS
buznyeckon
BEJINYUHBI;

peniaTh KaueCTBEHHbIE
3a/1a4d: BBICTPAUBATh
JIOTUYECKHU
HEMPOTUBOPECUHUBYIO
LETIOYKY PACCYyX ICHUN
C OIOpOU Ha
W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
dbu3nYecKue SBICHNUS,

12

Cuia TpeHus.
Koadpurment
Tpenus. Cuna
CONPOTHUBIICHUS TTPU
JIBUKCHUU Tella B
AKUJKOCTU WJIU Ta3e

18.10

but6mmoreka IIOK
https://m.edsoo.ru/f
f0c3f76

IIPH OITUCAHUH
MIPaBUIILHO TPAKTOBAThH
(U3UICCKHUIA CMBICIT
UCIIOJIb3yEeMBIX
BEJIUYMH, UX
0003Ha4YeHUs U
CAMHUIIBI, HAXOIUTh
bopmyIbl,
CBSI3BIBAIOIIIHME JTAHHYIO



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

(bU3UYECKYIO0 BETUUUHY
C ApyrUMU
BEJIMYMHAMMU; pPENIaTh
pacy€THBIE 3a/1a4M C
SIBHO 3aJIaHHOU
bu3rUecKoi MOJIeIbIO,
UCIOJIb3Ys (PU3NYECKHE
3aKOHBI ¥ TIPUHITUIIHI,
Ha OCHOBE aHaJu3a
yCIIOBUSA 3a1a4U
BBIOMpATH (PU3NYECKYIO
MOJIEb, BBIICIIATH
bu3nUecKre BeTMUYUHbI
1 (HOpMYIIHI,
HE0OXOoIUMBbIE 1Jid €€
pEIIeHMs], POBOIUTD
pPACYETHI U OLICHUBATH
peanbHOCTD
MOJIYYEHHOI'0 3HAYEHUS
busngecko
BEJINYUHBI;

penaTh KaueCTBEHHbIE
3a/1a4ud: BBICTPAUBaTh
JIOTUYECKHU
HEMPOTUBOPEUHUBYIO




LETIOYKY PAaCCYyKIACHUN
C OIIOpOU Ha
M3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
dbuzudecKue sIBICHNUS,

13

IToctynarensHoe u
BpalllaTeIbHOE
NBIDKEHHE a0COJIFOTHO
TBEPIIOTO TENA.
MowmeHnT cuibl. [1neuo
CUJIBI. Y CJIOBUS
PaBHOBECHS TBEPAOTO
Tea

20.10

bu6anorexa IJOK
https://m.edsoo.ru/f
fOc41a6

P ONTUCAHUHT
MIPaBUIILHO TPAKTOBATH
(U3UYECKUI CMBICTT
UCIIOJIb3yEeMBIX
BEJIUYHH, X
0003HaYCHUS U
CIMHUIIBI, HAXOUTh
bopmyIbI,
CBSI3BIBAIOIIHE JIAHHYIO
(bU3HUECKYIO0 BEIMUUHY
C IpyTruMHU
BEJIMYMHAMM;aHATU3UD
OBaTh (hu3nUecKue
MIPOLIECCHI U SIBIICHHSI,
UCTIOJNIb3YS (PU3UUYECKHE
3aKOHBI U
MPUHITUIIBL;PEIaTh
pacy€THBIE 3a/1a4U C
SBHO 3aJJaHHOU
(bU3nYECKON MOJIETBIO,



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

UCIOJIb3Ys (PU3NYECKHE
3aKOHBI Y TIPUHIIHIIHI,
Ha OCHOBE aHaJinu3a
YCJIOBUS 3a/1a4U
BbIOMpATH (PU3NYECKYIO
MOJIEb, BBIICIIATH
buzndYecKre BeITUINHBI
1 GOpMYyIIbI,
HEO0XO0IUMBIE I €€
pelieHus, MPOBOAUTh
pacy€Thl U OIICHUBATH
peaIbHOCTh
MOJTYYEHHOT'0 3HAYEHUS
buznyeckon
BEJINYUHBI;

penaTh KaueCTBEHHBIS
3aJ1a4d: BBICTPAUBATh
JIOTUYECKHU
HEMIPOTUBOPEUUBYIO
LETIOYKY PACCYXKICHUN
C OIOpOU Ha
M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(dbu3uvecKue SBICHUS;

14

Jlabopatopnas pabota

25.10

bu6anorexa [JOK

HCIIOJIBb30BATb




«3yuenue
PaBHOYCKOPEHHOI'O
MIPSMOJIMHEHHOIO
IBWKeHUs 0e3
Ha4vaJIbHOU
CKOpOCTI»

https://m.edsoo.ru/f
f0c3620

TCOPCTUUCCKUC 3HAHUA

o buzuke B
MOBCEIHECBHON  KU3HU
JUISt oOecreueHus
0e3omacHOCTU npu
oOpareHuu c
npubopamu "
TEXHUYECKUMH
YCTPONCTBaMH, TUIS
COXPAaHCHHS 37I0POBbS U
COOJIIOIEHUSA HOPM
DKOJIOTHYECKOTO
MTOBEIEHHS B

OKpYyXarollen cpese;
paboTaTh B rpyIime

C BBITIOJTHEHHUEM

Pa3TUYHBIX COLMATBHBIX

poJeu, TUIAHUPOBATH
paboty TPYIIIHI,
paloOHAIbHO
pacrpenensiTh
00s13aHHOCTHU u
TUTAHUPOBATH
JIEATEIIbHOCTD B
HECTaHIapTHBIX

CUTyalusX, aJICKBATHO
OIICHUBAThH BKJIQJ



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

Ka)JI0ro U3 y4aCTHUKOB
Tpylnmnbl B pEIICHUE
paccMaTpuBaeMoun
poOJIeMBl.

15

Nmnynse
MaTepuaIbHON TOUKH,
CUCTEMBI
MaTepUaJbHbIX TOYEK.
NmrtynibC cuitbl.
3aKOH COXpaHEHUS
HMITYJIbCA.
PeaktuBHOE
JBH)KEHUE

27.10

bu6anorexa IIOK
https://m.edsoo.ru/f
fOc43d6

ONKCHIBATh
MEXaHUYECKOE
JNBWKEHHE,  UCIIOJb3Ys
bu3nueckre BEIUYUHBI:
UMITYJIbC TENa, pu
OMHCAaHUU  TPABUIIBHO
TPaKTOBaTh (PUIUYECKUI
CMBICI  HCIIOJIB3yEMBIX

BEJIMYHH, 1704
0003HAYEHHST U
€IMHULIBL, HaXOJINUTh
bopmyIbI,

CBSI3BIBAIONINE JaHHYIO
(GUBUYECKYI0 BEITUYUHY
C IPYTMMHU BEIIMYUHAM;
aHAJIM3UPOBATDH

bu3nUecKre MpoIeCcChl
U SIBIICHUS, WCIOJB3Ys
dbu3nyecKkue 3aKOHBI U
MPUHIIHTIBI: 3aKOH
COXPAaHCHHS HMITYJIbCa;



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

pelaTb pacu€THbIe
3a71a4M C SIBHO 3a1aHHOM
¢bu3nueckol MOJENbIO,
UCTIONIb3yd  (pusmueckue
3aKOHBI ¥ IPUHLIMIIBI, HA

OCHOBE aHaiusa
yCIIOBUS 3a/lauu
BbIOMpATh (PU3NYECKYIO
MO/JIEJIb, BBI/ICTIATD
bu3nyueckrue BeTUYHHBI
" bopmybl,
HEOOXOoauMBIE JUIA €€
pelieHusi,  MPOBOJUTH
pacuéTsl M OLCHUBATh
peanbHOCTh

MOJIYYEHHOTO 3HAYeHUs
(bU3UIECKON BEJIMUNHEI;
pemarthb
KaueCTBEHHBIC  3a/1auu:
BBICTPanBaTh JIOTUYECKU
HEMPOTUBOPEUHUBYIO
LENOYKY PACCYX ICHUM C
ONOPOW Ha W3y4YCHHBIE
3aKOHBI,
3aKOHOMEPHOCTH "
(dbu3uyecKue SBICHUS;
WCIIOJIB30BaTh TIPH




penieHnn y4eOHBIX
3a/a4y COBPEMEHHbIE
UH(pOpMAaIMOHHbIE
TEXHOJIOTUH ISl TIOUCKa,
CTPYKTYPUpPOBaHUA,
MHTEpIIpeTaluu u
npeCcTaBiIeHUs yueOHOU
U Hay4YHO-TIOMYJISIPHOU
uH(popmanmu,
MOJIYYEHHOU u3
Pa3TUYHBIX UCTOYHUKOB,
KPUTHUYECKHU
aHaJIM3UPOBATH
MOJIyYaEMYIO
nHpopMaImio;

16

PabGora u MoLHOCTH
cwibl. Kunetnueckas
SHEprus

MAaT€PUAIbHOU TOUKHU.

Teopema 00
M3MCHCHUH
KUHETHYECKON
SHEPTUHU

01.11

but6mmoreka IIOK
https://m.edsoo.ru/f
f0c4502

OTHCHIBATH
MEXaHUYECKOe
JIBUYKEHUE, UCTIONB3YS
bu3nYecKre BEITHYUHBI:
KMHETUYECKasi DHEPTus,
MOTEHIIHAJIbHAS
DHEPrusl, MEXaHNIecKas
paboTa, MexaHu4ecKas
MOIITHOCTh; TIPH
OTMCAHWUH TPABWILHO



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

TpPakTOBaTh (PU3UUECKUI
CMBICIT UCTTIOJIB3yEeMBIX
BEJTUYHH, X
0003HaYeHUs U
CIMHUIIBI, HAXOUTh
bopmybl,
CBSI3BIBAOIIIHEC JIAHHYIO
(U3HYECKYIO BEIIMUNHY
C IPYTHMH BEIMYUHAMU;

aHAJIM3UPOBATH
bu3nueckue mpoIecchl
U SIBJICHUS, UCTIOJIb3YS
bu3nUecKkre 3aKOHbI U
MPUHIIMIIBL:, 3aKOH
COXpaHEHUS
MEXaHUYECKOU SHEPTUH,
;pelIaTh pacyETHbIC
3aJa4y ¢ IBHO 3aJaHHOU
(bU3nIECKON MOJICTIBIO,
UCTIOJNIb3YS (PU3UUYECKHE
3aKOHBI U TIPUHIIMIIBI, HA
OCHOBE aHan3a
yCIIOBUSA 331291
BEIOWpATH (PU3UIECKYIO
MOJIEJTb, BBIICTIATh
(bu3nYecKrue BEIUYHNHbI
1 (hopMyIIbI,




HEO0OXOUMBIE IS €€
penieHus, NPOBOAUTh
pPacy€Thl U OLICHUBATD
pPEaTbHOCTh
MOJTYYEHHOTO 3HAUYCHUS
(bU3MYECKON BEJIUUMHBI;
penaTh
KaueCTBEHHBIE 3a7a4u:
BBICTPauBATh JIOTUYECKU
HEMPOTUBOPECUHUBYIO
LETIOYKY PACCYXKICHUU C
ONOPOY HAa U3YUYCHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
busnyueckue sBICHUS;
UCIIO0JIb30BaTh IIPH
pelIeHnH YIeOHBIX
3a/1a4 COBPEMEHHbIE
nH(pOpMaITMOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA,
CTPYKTYpUPOBaHUS,
WHTEpIpETALUU U
npecTaBieHus yIeOHOM
Y HAYYHO-TIOIYJIIPHOU
uHpopManuu,
MOJIyYEHHOU U3
Pa3IUYHBIX UICTOYHUKOB,




KPUTHUYECKHU
aHaJIM3UPOBATH
HOJIy4aeMyIo
uH(pOpMaIHIO;

OIIKMCBIBATH
MCXaHHNYCCKOC
ABUXKCHUC, UCTTIOJIb3Y:I
(1)H31/I‘IGCKI/IG BCJIIMYUHBI:

IoreHunanbHas MMOTEHIIMAJILHAS
SHEprus. DHEprus; Ipu ONMCAHUU
[ToTenuuanbHas MPaBUIIBHO TPAKTOBATH
SHEprus yrnpyro bubmuoreka LIOK | ¢husnuecknii cMmpici
17 | nedpopmupoBaHHOU 08.11 https://m.edsoo.ru/f | ucoap3yembIx
HPY>KUHBI. fOc461a BEJIMYWH, UX
[ToTeHnnanbHas 0003HaYEHUA U
SHEPTHS Tena BOIU3U CANHUIDBI, HAXOAUTH
MMOBEPXHOCTH 3€MIIH (opmyubl,
CBSI3BIBAIOIIHE IAHHYIO
(OU3UYIECKYIO BETUIHHY
C IPYTMMHU BETUYNHAMU;
IToTennmanbHbBIE 1 Bumorexa LIOK OIUCHIBATH
1g | HCTOTCHHHAIBIBIC 10.11 hitps://m.edsoo.ru/f | M aHTIECROC

cuibl. CBsI3b pabOTHI
HEMOTEHIUATIbHBIX

fOc478c

ABHIKCHUC, UCIIOJIb3Y:
(1)PI3H‘—ICCKI/IC BCJINYHNHBIL:



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

CHJI C UBMCHEHUEM
MEXaHMYECKOU
SHEPTUU CUCTEMBI
Te. 3aKOH
COXpaHECHUS
MEXaHUYECKOU
SHEpPruu

MOTCHIIHAJIbHAS
DHEPTHs, MEXaHNIeCKas
paboTa, MeXxaHHUYeCKas
MOIITHOCTb; TIPH
OIMCAHWH MPABHILHO
TPaKTOBaTh (YU3UUCCKUHT
CMBICIT UCTIOJIB3YEMBIX
BEJIUYHH, X
o0003HaYeHUS U
CIMHMIIBI, HAXOAUTh
bopmybl,
CBSI3BIBAOIIIMEC JIAHHYIO
(GUBNYIECKYIO BEIMINHY
C IPYTUMH BEITUIHHAMU;

NIPU OTIMCAHUHN
MPaBHJILHO TPAKTOBATh
(U3UIECKUIA CMBICIT
UCTIONB3YEMBIX
BEITUYHH, UX
0003HaYeHUs U
CIMHHUIIBI; YKA3bIBATh
bopmybl,
CBSI3BIBAOIIIHE IAHHYIO
(U3UYECKYIO0 BEIUUUHY
C IPYTMMH BEITMYNHAMU;
aHAIM3UPOBATH




(dbuznYecKre Npoecchl
U SIBJICHUS, UCTIOJIB3YS
dbuznyeckre 3aKOHbI U
TIPUHITUIIBL: 3aKOH
COXPaHCHUS
MEXaHWYECKOW SHEPTHH,
pelaTb pacy€THbIE
3aJlavyy ¢ IBHO 3aJaHHOU
bu3ruecKoil MOJIeIbIO,
UCTIOJIb3YS (PU3NUYCCKHEC
3aKOHBI U IPHHIIMIIBI, Ha
OCHOBE aHaJIN3a
yCIIOBUSA 3a/1a4d
BBIOMpPATh (U3NUYECKYIO
MO/I€JIb, BBIICIATD
bu3nUecKre BETMUYUHbI
1 HOpMYIIHI,
HEO0XOIUMBIE I €€
pElIeHHs], TPOBOIUTD
PACYETHI U OLICHUBATH
pEaNbHOCTD
MOJIYYCHHOT'O 3HAUCHHUS
(bU3UIECKON BEJIMUNHEI;
peniathb
KauyeCTBCHHBIE 3a/1a4H:
BBICTPaUBaTh JIOTHYECKHU
HEMTPOTUBOPEUHUBYIO




LETIOYKY PACCYXKICHUU C
OIIOPOY HAa U3yUYEHHBIC
3aKOHBI,
3aKOHOMEPHOCTHU U
dbuzndecKue sIBICHNUS,
UCTIONB30BaTh MPH
pelIeHUH Y4eOHbIX
3a]1a4 COBPEMEHHBIC
UHPOPMAITMOHHEIE
TEXHOJIOTHH JJTsI TIOUCKA,
CTPYKTYPHPOBAHUS,
WHTEPIIPETAIINN U
npecTaBieHus yueOHOM
U HAYyYHO-TIOMYJISIPHOM
nHpopManmu,
MOJIYYEHHOU W3
Pa3TUYHBIX HCTOYHUKOB,
KPUTHYECKHU
aHaJIM3UPOBATH
HOJTy4aeMyIo
uH(bOpMAIHIO;

19

Jlabopatopnas pabota
«HccnenoBanue
CBSI3M pabOTHI CHIIBI C

15.11

BBITIOJTHATH
AKCIIEPUMEHTHI 110
HCCIICIOBAaHUIO
(hU3UYECKUX SABICHUMN U




U3MEHEHHUEM
MEXaHMYECKOHN
SHEPIUM TEJIA Ha
NIPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa»

MIPOIIECCOB C
UCTIOJIb30BaHUEM
MPSIMBIX ¥ KOCBEHHBIX
U3MEpPEHUH, IIPU 3TOM
bopMynupoBaTh
npoOJsieMy/3agady u
TUIOTE3Y y4eOHOro
IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3
PEIIOKEHHOTO
o0opy10BaHMS,
MIPOBOJIUTH OIBIT U
bopMyIHpOBaTH
BBIBO/JIBI;
OCYIIECTBJIATh
MpsIMbIE U KOCBEHHbBIE
U3MepeHUs (PU3NIECKUX
BEJIMYMH, TPU ITOM
BBIOMPATH ONTHUMAJIBHBIN
Croco0 U3MepeHus u
UCIIOJIb30BaTh
W3BECTHBIC METOJIbI
OLICHKH ITOTPEIIHOCTEN
V3MEPEHU;
UCCIIEIOBATh
3aBUCUMOCTH MEXKIY
bu3nIeCKUMHU




BEJTUYMHAMH C
UCIIO0Ib30BaHUEM
IIPSIMBIX U3MEPEHUN,
IIPH 3TOM
KOHCTPYHPOBATh
YCTaHOBKY,
(buKcUpOBaThH
pe3yIbTaThI
MOJIYYEHHOU
3aBUCHUMOCTHU
(bU3MYECKUX BEJIUYUH B
BHJIE TAOJIHIL U
rpauKoB, nenaTh
BBIBOJIBI IO pe3yJbTaTam
UCCJIeIOBAHNUS;

co0JIr01aTh
npaBujia 6€301MacHOTrO
TpyJa IpU MPOBEACHUH
HCCJIEIOBAHUN B paMKax
y4eOHOTr 0
AKCIIEPUMEHTA, YUECOHO-
HCCIIEI0BATENBCKOMN U
MPOEKTHOMN
JeSATETHLHOCTH C
MCIIOJIb30BaHUEM
MU3MEPUTETBHBIX
YCTPOWCTB U




1a060paTOPHOTO
000py10BaHUs;

20

KonTponbshas pabora
10 TEME
«Kunematuka.
Jlmnamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHUKE»

17.11

bu6anorexa IJOK
https://m.edsoo.ru/f
fOc4bh74

peuaTh pacy€THbIC
3aJ1a4d C SIBHO 3aJJaHHOM
bu3rUecKoi MOJIEIbIO,
UCTIONB3Ys (pusznueckue
3aKOHBI ¥ IPUHIIUIIBI, HA
OCHOBE aHaIu3a
YCJIOBUS 33/1a4u
BBIOMpATH (PU3NYECKYIO
MO/I€JIb, BBIICIATh
bu3nUecKre BETMUYUHbI
1 HOpMYIIHI,
HEO0OXOoIUMBbIE 1Jid €€
peuieHus, NpoBOAUTh
PACYETHI U OLICHUBATH
pEeaIbHOCTh
MOJIYYEHHOI'O 3HAYEHUS
(bU3UIECKON BEIMUNHEIL;

pemaTh
KAueCTBEHHBIE 3a/1a4H:
BBICTPauBATh JIOTUYECKH
HENPOTUBOPEUUBYIO
LETOYKY PACCYKAECHUM C
ONOpPOW HA U3YyUYCHHBIE



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

3aKOHBI,
3aKOHOMEPHOCTH U
dbuzndeckue sIBICHNUS,
WCIIOJIB30BaTh TPH
pelIeHUH Y4eOHbBIX
3aJlay COBPEMEHHbIE
nH(OPMAIMOHHBIE
TEXHOJIOTHUH JIS TIOUCKa,
CTPYKTYPHPOBAHUS,
WHTEPIPETAIIN U
MpeCTaBIeHUS yu4eOHOM
U HAyYHO-TIOMYJIIPHOH
nHpopManmu,
MOJIYYEHHOU W3
Pa3IUYHBIX HCTOYHUKOB,
KPUTHYECKHU

AHAJIM3NPOBATH
[MOJIy4aeMYIO
nH(popMaImio;
OCHOBHI)IG pacCiio3HaBaThb
ITOJIOKCHUA N3NYCCKUC SABJICHUA
bubmuoreka [IOK ((b )
MOJICKVYJISAPHO- IIPpOLCCChI) U
21 yip . 29.11 https://m.edsoo.ru/f pol
KHHCTUYCCKOU 06’b}ICH$ITI> X HAa OCHOBC

Teopud. bpoyHoBCcKOE
JBUKECHHE.

fOc4dc2

3aKOHOB MOJIEKYJIAPHO-
KUHETUYECKON TEOPUH



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

Mupdysus

CTPOCHHUS BEUIECTBA
nadQysns,
OpOyHOBCKOE
JIBI)KCHUE,
aHaJM3UPOBATH
bu3nUeckue npoIecchl
U SIBJICHUS, UCTIONB3YS
duznyecKkue 3aKOHBI U
MPUHIIATIBL
MOJIEKYJISIPHO-
KUHETHYECKYIO TEOPHUIO
CTPOCHHS BEIECTBA;

Xapaxkrtep JIBUKEHUS
1 B3aUMOJENCTBUS
YaCTUI] BEIIECTBA.

YYUTBHIBATH
rpaHuLIbl MPUMEHECHUS
H3YUYEHHBIX (PU3UIECKUX
MOJEJIEN: NaeaJIbHBIN
ra3, MOJICJIU CTPOCHUS

22 01.12 .
Monenu cTpoeHus ra30B, KUJIKOCTEH U
ra3oB, )KHJIKOCTEH U TBEPABIX TEII, IPH
TBEPABIX TEI penieHnn PU3NIECKUX

3azay;
Macca Monexyi. IPY OMTUCAHUHT

23 | KomwnuecTBo 06.12 MPaBUIIBHO TPAKTOBATh
BEILIECTBA. (bU3MYeCKUil CMBICIT




IlocTostHHAas
ABoraapo

HCIIOJIb3yEeMBIX
BEJMYMH, UX
0003HaYCHHS U
€IMHUIIBI, HAXOIUTh
bopmybl,
CBSI3BIBAOIIIHEC JIAHHYIO
(U3HYECKYIO BEIMUNHY
C IPYTHMH BEIMYUHAMU;
OIMCBLIBATH
W3YUYCHHBIC TETIJIOBBIC
CBOMCTBA TEJI U
TEIUIOBBIE SIBIIEHUS,
UCIIONB3Ys (puznueckue
BEJIMYMHBI: JaBJICHUE
rasa, Temreparypa,
CpeIHssT KHHETHYEeCKasl
DHEPTHS Xa0TUYECKOTO
JIBIDKCHHS MOJICKYII,
CpeIHEKBaApaTUIHAS
CKOPOCTH MOJICKYII,
KOJIMYECTBO TEILIOTHI,
IIPU OTIMCAHUN
MIPaBUJIBHO TPAKTOBATh
(bU3NYECKUM CMBICT
HCITOIb3YEeMBIX
BEJIMYMH, UX
0003HAYCHHS U




CIMHUIIBI, HAXOIUTh
bopmybl,

CBSI3BIBAIOIINE TAHHYIO
(bUBUYECKYIO BETUUUHY
C IPYTUMH BETUYHHAM;

24

TemoBoe
PaBHOBECHE.
Temneparypa u €€
n3mepenue. [lkana
temrepatyp Llenbcust

08.12

pacrno3HaBaTh
(bu3HYecKe SIBICHUS
(mportecchl) u
OOBSICHSTH UX Ha
OCHOBE 3aKOHOB
MOJICKYJISIPHO-
KHHETUYECKON TeOPUHU
CTPOCHHUSI TEIIIOBOE
paBHOBECHE;
OIKCHIBAThH
W3YUYCHHBIE TEIIJIOBbIC
CBOWCTBA TEJI U
TEIIJIOBBIC SIBJICHUSI,
UCTIOJNIb3YS (PU3UUYECKHE
BEJIMYUHBI:
TeMIIeparypa,
MIPU OTTMCAHUH
MIPaBUJIBHO TPAKTOBATh
(bU3UYECKUM CMBICT
HCITOIb3YEeMBIX




BEJMYMH, UX
0003HaYCHHS U
€IMHUILIBI, HAXOIUTh
bopmybl,
CBSI3BIBAIOIIHEC TAHHYIO
(U3HYECKYIO BEITHUNHY
C IPYTMMHU BEJIMIUHAMU,;

25

Wneanburlil ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

13.12

bubnuoreka [IOK
https://m.edsoo.ru/f
fOc4fde

OIHMCHIBATH
U3yYEHHBIC TEILUIOBbIC
CBOMCTBA TE€J U
TETJIOBBIC SIBJICHUS,
UCIIOJIB3YS (PU3NYCCKHE
BCJTUYHMHBI:
CpeIHeKBaApaTHIHAas
CKOPOCTb MOJICKY!I,
BHYTPCHHSISI DHEPTHUS;
IIPH OITUCAHUU
MIPaBUIILHO TPAKTOBAThH
(U3UICCKHUIA CMBICIT
UCIIOJIb3yEeMBIX
BEJIUYMH, UX
0003HaYCHUS U
CIMHMIIBI, HAXOAUTh
bopmyIsbl,
CBSI3BIBAIOIIIHME TAHHYIO



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

(U3HYECKYIO BEIMUUHY
C IPYTUMH BEITUYHHAM;

26

AGcotoTHas
TeMIlepaTypa Kak
Mepa CpeHEN
KUHETUYECKOU
SHEPIUH JABUKEHUS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneipona

15.12

bu6anorexa IIOK
https://m.edsoo.ru/f
fOc511e

pacrno3HaBaTh
dbuznyeckue sBICHUS
(mporecchl) u
OOBSCHATH UX Ha OCHOBE
3aKOHOB MOJICKYJISIPHO-
KHHETUYECKOW TCOPUHU
CTPOCHUS BEIIECTBA:
CBSI3b MEXKTY
napamMeTpaMu
COCTOSIHHSI Ta3a B
U30TIpOIIecCax;
NIPU OTIMCAHUHN
MPaBHIILHO TPAKTOBATh
(UBUIECKUIA CMBICIT
UCTIONB3YEMBIX
BEJIMYWH, UX
0003HavYeHUs U
CIMHUIIBI, HAXOUTh
bopmybl,
CBSI3BIBAIOIIHE IAHHYIO
(U3UYECKYIO0 BEIUUUHY
C IPYTMMH BEITMYHHAM;



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

27

3akoH JlanbpToHA.
I"a30BBIC 3aKOHBI

20.12

pacrno3HaBaTh
dbuznyeckue sIBICHUS
(mporecchl) u
O0OBSICHSTH UX Ha
OCHOBE 3aKOHOB
MOJICKYJISIPHO-
KHHETUYECKOW TCOpUHU
CTPOCHUS BEIIECTBA:
TIOBBIIIICHUE JaBICHUS
rasa IpH ero
HarpeBaHWH B
3aKPBITOM COCY/IC,
CBSI3b MEXK]Y
napaMeTpaMu
COCTOSIHUS Ta3a B
H30IpoIeccax;
pelaTh pacu€THBIE
3aJa4y ¢ IBHO 3aJaHHOU
(bU3nIECKON MOJICTIBIO,
UCTIOJNIb3YS (PU3UUYECKHE
3aKOHBI ¥ TIPUHITUIIBI, HA
OCHOBE aHan3a
YCIIOBHUSA 331291
BEIOWpATH (PU3UIECKYIO
MOJIEJTb, BBIICTIATh
(bu3nYecKrue BEIUYHNHbI




1 GOpMYyIIbI,
HEOOXOUMBIE TS €€
pelieHus, MPOBOAUTh
Pacy€Thl U OLICHUBATh
peanbHOCTh
MOJIY4YEHHOT'0 3HAYEHUS
(bU3UYECKON BEJIMUMHBI;
peniaTh
KaueCTBEHHBIC 3a/1a4H:
BBICTPAUBATh JIOTUICCKH
HEMPOTUBOPECUHUBYIO
LETIOYKY PACCYXKICHUU C
OMOpOil HA U3yUYEHHbIE
3aKOHBI,
3aKOHOMEPHOCTH U
busnyeckue sBICHUS;
UCII0JIb30BaTh IIPH
pelieHnr y4eOHbIX
3a/1a4 COBPEMEHHBIE
nH(OPMAIOHHBIE
TEXHOJIOTUU JIJIsl TIOUCKA,
CTPYKTYpUPOBaHUS,
UHTEpIpETALUU U
MpeIcTaBIeHUs YIeOHOM
Y HAYYHO-TIOMYJIIPHOU
uHpopManuu,
MOJY4YEHHOU U3




pPa3IUYHbIX HCTOYHUKOB,
KPUTHUYECKHU
aHaJIM3UPOBATH
HOJTy4aeMyIo
uH(pOpMaIHIO;

28

JlaGoparopnas pabora
«HccnenoBanue
3aBHCUMOCTH MEXITY
napaMeTpaMu
COCTOSTHHSI
pa3peKEHHOTO ra3a

22.12

UCIIO0JIb30BaTh
TEOPETUYCCKUEC 3HAHUS
1o ¢pu3MKe B
MOBCEIHEBHOM KU3HU
JUIs1 oOecTiedeHust
0e30MacHOCTH MpH
oOpaleHuu ¢
pudopaMu
TEXHUYECKUMU
yCTpONCTBAMHU, IS
COXPaHEHUS 3/I0POBbS U
COOJIIOICHUST HOPM
HKOJIOTHYECKOTO
MOBE/ICHUS B
OKPY’KAIOIIEH CPEaE;

paboTaTh B IpyIIe
C BBITMIOJTHEHUEM
Pa3TUYHBIX COIUATBHBIX
poJieH, IJIaHUPOBATh
paboTy IpyIIIbI,




palroHaIbLHO
pacrpeaensiTh
0053aHHOCTH U
MJIaHUPOBATh
JIeATEIIbHOCTD B
HECTaHIapTHBIX
CUTYaIUsX, aIeKBaTHO
OIICHUBATh BKJIA]l
KaXXJIOT0 U3 yYaCTHUKOB
TPYIIIBI B pEIICHNE
paccMaTpuBaeMoun
poOJIeMBI.

29

N3onpoueccs B
HJICAJIbHOM Ta3e M UX
rpaduyaeckoe
MIpeJICTaBICHUE

24.12

but6mmoreka IIOK
https://m.edsoo.ru/f
fOc570e

HCCIIEI0BATh
3aBUCUMOCTU MEXIY
bU3nIECKUMU
BEJIMYMHAMH C
UCII0JIb30BaHUEM
MPSIMBIX U3MEPECHUN,
IIpU 3TOM
KOHCTPYUPOBATh
YCTaHOBKY,
(buKcupoBaTh
pe3yabTaThl
MOJy4YEHHOU



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

3aBHCUMOCTU
($bU3UYECKUX BEJIUYMH B
BUJIE TaOIUIl U
rpaduKoB, J1eaTh
BBIBOJIBI 110 pe3yJibTaTam
HCCIICIOBAHUS;

30

BuyTpenHss sHeprus
TEPMOJAUHAMUYECKOU
CHCTEMBI M CIIOCOOBI
€€ U3MECHCHUS.
KonngecTBO TEIIIOTHI
1 pabora.
BuyTpennss sHeprus
OJIHOATOMHOTI'O
HUAeaIbHOIO ra3a

27.12

bu6anorexa IJOK
https://m.edsoo.ru/f
f0c5952

OIHMCHIBATH N3yUYEHHBIC
TEIIJIOBBIE CBOMCTBA TEN
1 TCILJIOBBIC SIBJICHUS,
UCTIOJIb3YS (PU3NUYCCKHE
BEJIMYUHBI: KOJTUYCCTBO
TeTJIOThI, BHYTPEHHSS
sHeprus, pabora rasa,
MIPU OTIMCAHUU
MPaBUIIBHO TPAKTOBATh
(UBUIECKUIA CMBICIT
HCITOIb3YEeMBIX
BEJINYUH, UX
0003HavYeHUs U
CIUHUIIBI, HAXOIUTh
bopmybl,
CBSI3BIBAIOIIME JAHHYIO
(bU3UYECKYI0 BETUUUHY
C APYTUMU BEIIMYUHAM;



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

31

Bunbr renonepenaun

29.12

bu6anorexa IJOK
https://m.edsoo.ru/f
fOc5c36

OTIMCHIBATH N3yUYEHHBIC
TEIUIOBBIE CBOMCTBA TEJl
U TCTUIOBBIC SIBJICHUS,
UCIOJIb3Ys (PU3NYECKHE
BEJIMYHMHBI: KOJTUICCTBO
TETJIOTHI, BHYTPEHHSS
sHeprus, pabora rasa;
P OTTUCAHUHT
MIPaBUIIBHO TPAKTOBATH
(bU3HYECKUI CMBICTT
UCIIOJIb3yEeMBIX
BEJIUYHH, X
0003HaYEHUS U
€AMHUIIBI, HAXOUTh
bopmyIbI,
CBSI3BIBAIOIIHE JIAHHYIO
(GUBUIECKYIO BETUIHHY
C IPYTMMHU BEIIUYUHAM;
aHaJIM3UPOBATH
bu3HUecKue mpoIecchl
U SIBJICHUS;

32

VnenpHas
TEIJIOEMKOCTbD
BEIIICCTBA.
KonngecTBO TEIIIOTHI

10.01

bu6anorexa [JOK
https://m.edsoo.ru/f
fOc5c36

ONKMCHIBATh U3YUYECHHBIE
TEIIOBBIEC CBOMCTBA
TEJI ¥ TETJIOBBIC
SIBJICHUS, UCIIOJIb3YS



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

IIpU TerIonepeaaye.
Anra0aTHBIN MPOIECC

busnueckue
BEJTUYHMHBI: KOJTUIECTBO
TETIOTHI, BHYTPEHHSS
sHeprus, pabora rasa,
yIenbHast
TEMJI0EMKOCTb; TPH
OIMCAHHH MPABHILHO
TPaKTOBATh
(bU3HYECKUI CMBICTT
UCIIOJIb3yEeMBIX
BEJIUYHH, X
0003HaYCHUS U
€MHUIIBI, HAXOIUTh
bopmyIbI,
CBSI3BIBAIOIIHE JIAHHYIO
(GUBUYIECKYIO0 BETUIHHY
C IPYTMMHU BEIIMYHHAM;
aHaJIM3UPOBATH
bu3HUecKue mpoIecChl
U SIBJICHUS;

33

[TepBblii 3aK0H
TEPMOJVHAMUKH U
€ro MpUMEHEHHUE K
M30MpoLeccam

12.01

but6mmoreka IIOK
https://m.edsoo.ru/f
fOc5efc

aHAJIM3UPOBATH
bu3HUecKue mpoIecchl
U SIBIICHUS], UCTIONB3YS
(bu3nvecKrue 3aKOHBI U
MIPUHLIUIIBL: TIEPBBIN



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

3aKOH
TCPMOINHAMUKH,

HeobOpatumocTs
IPOIIECCOB B

bu6anorexa IJOK

ONUCHIBATH U3YUYEHHBIE
TCIJIOBBIC CBOMCTBA TEII
W TETJIOBBIC SIBJICHMUS,
ko3 puLeHT
MOJIC3HOI'O JICHUCTBUS
TEIJIOBOT'O JIBUTATEIs;
MIpY ONUCAHUU
MPaBWILHO TPAKTOBATH
(bUBUIECKUIM CMBICIT

34 | upupoae. Bropoii 17.01 https://m.edsoo.ru/f
Ao £006230 HCIIOIb3YEeMBIX
- BEJINYMH, UX
TCPMOAMHAMMUKH o003HaYeHUS U
SIUHUIIBI, HAXOUTh
bopmyIbI,
CBSI3BIBAIOIIME JAHHYIO
(GUBUYIECKYIO BETUYHHY
C IPYTMMHU BEIIMYHHAM;
OOBACHSThH
[TpuHUMD necTBUA U bubmnoreka [IOK | ocHoBHEBIE MPUHIMIIEL
35 | KIIJ temtoBoit 24.01 https://m.edsoo.ru/f | neiicTBus mamum,

MalIuHBbI

fO0c600a

puoOpOB U
TEXHUYECKUX



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

YCTPOWCTB; Pa3inyaTh
YCIOBHUS UX
0e30ImacHoro
HCIIOJIb30BaHUS B
MMOBCEIHEBHOW KU3HU;

36

[ukn Kapno u ero
KIIg

26.01

O0OBSICHATD
OCHOBHBIC MPUHITUIIBI
JICCTBHUS MallluH,
npuOOpoB U
TEXHUYECKUX
YCTPOWCTB; Pa3inyaTh
YCIIOBUS UX
0e30IacHOro
HCITOJIL30BaHUS B
MMOBCETHEBHOM KU3HU;

37

IKOJIOTHYECKUE
poOJIeMbl
TETUIOPHEPTETUKH

31.01

MIPUBOJIUTH
MpUMEpPHI BKJIaaa
POCCUHCKHX H
3apyOe)KHBIX YUEHBIX-
(bU3HUKOB B pa3BUTHE
HayKH, O0bsICHEHUE
MPOLIECCOB
OKpYXKAaIoIIero Mupa, B
pa3BUTHE TEXHUKH U




TEXHOJIOTUH;
UCIIOIb30BaTh
TEOPETUUYECKUE 3HAHUS
o ¢pu3MKe B
MOBCETHEBHOM KU3HU
JU1s1 oOecrieyeHust
0€30MacHOCTH MPH
oOpaleHuu ¢
npubopamu u
TEXHUYCCKUMU
YCTPOWCTBaMH, JJIs
COXpaHEHHUsI 3/I0POBbS U
COOJII0JIEHUSI HOPM
HKOJIOTUYECKOTO
MOBEICHUS B
OKpYyXarollen cpese;

38

O6o06maromnuit ypok
«MounexynspHas
¢dbu3uka. OCHOBBI
TEPMOIUHAMHKI

02.02

but6mmoreka IIOK
https://m.edsoo.ru/f
f0c6938

pelaTh pacu€THBIE
3aJa4yy ¢ IBHO 3aJaHHOU
bu3HUecKol MOJIEIbIO,
UCTIOJNIb3YS (PU3UUYECKHE
3aKOHBI U TIPUHIIMIIBI, HA
OCHOBE aHan3a
YCIIOBHUSA 331291
BEIOWpATH (PU3UIECKYIO
MOJIEJTb, BBIICTIATh



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

dbuznYecKre BeIUYNHBI
1 GOpMYyIIbI,
HEOOXOUMBIE TS €€
pEIICHHS, IPOBOINUTH
pPacU€Thl U OLICHUBATD
pearbHOCTh
MOJIYYCHHOT'O 3HAYCHHUS
(bU3HYECKON BETNYUHBI,
peniaTh
KauyeCTBCHHBIC 3aJ1a4u:
BBICTPaWBaTh JIOTHYCCKHU
HEMPOTHBOPCUHMBYIO
HEMOYKY pacCy>KIEHUM C
OTIOPO¥ HA U3yYEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS,
UCIIOJIb30BaTh MpHU
pelieHnr y4eOHbIX
3aJlady COBPEMEHHbIE
nH(OPMAIOHHBIE
TEXHOJIOTUH JIs TIOUCKA,
CTPYKTYPHPOBAHUA,
WHTEPIPETAINN U
MpeIcTaBIeHUs YIeOHOM
Y HAYYHO-TIOMYJIIPHOU
uHpopMmanuu,




IIOJIy4EHHOH U3
Pa3IUYHBIX UICTOUYHUKOB,
KPUTUYECKHU
aHAJM3UPOBATH
MOJTYy4aeMYIO
uH(pOpMaIHIO;
MIPUBOJAUTH
pUMEpPHI BKIIaaa
POCCUUCKHUX U
3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE
HayKH, 00BICHEHUE
IIPOLIECCOB
OKpPY’Karollero MMupa, B
pa3BUTHE TEXHUKHU U
TEXHOJIOTUH;
UCIIOJIb30BaTh
TEOPETUYECKUE 3HAHUS
1o ¢pu3uKe B
ITOBCEHEBHOM KU3HU
JU1s1 o0ecrieyeHust
0€30MacHOCTH MIPU
oOpallleHuu ¢
npudopaMu u
TEXHUYECKUMU
YCTPOWCTBaMH, AJIs
COXpaHEHHUsI 3/I0POBbS U




COOJII0IEHUSI HOPM
HKOJIOTMYECKOTO
MOBEICHUS B
OKPYXKAIOLLEH CPEAE;

paboTaTh B rpynme
C BBIMOJIHEHUEM
Pa3IUYHbBIX COLUATIBHBIX
poJieH, IIJIaHUPOBATh
paboTy rpymnisbl,
palMoHaIbHO
pacnpenensiTh
00513aHHOCTH U
IJIAHUPOBATh
JEATEIIbHOCTD B
HECTaHIapTHBIX
CUTYaIUsAX, al€KBaTHO
OLICHUBATh BKJIA]l
KQ)XJI0T0 U3 YYaCTHUKOB
IPYIIBI B pEUICHUE
paccmaTpuBacMoun
POOIEMBI.

39

KonrtponbHas pabota
o TemMe
«MounexynspHas
¢bu3uka. OCHOBBI

07.02

bu6anorexa [JOK
https://m.edsoo.ru/f
fOc6a50

pelaTs pacy€THbIE
3aJa4M C IBHO 3aJJaHHOU
(bU3nYECKON MOJIETBIO,
UCTIONIB3YS (PU3UUYECKHE



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

TCPMOANHAMUKI

3aKOHBI ¥ MPUHIIUIIBI, HA
OCHOBE aHaju3a
YCJIOBUS 3a/1a4U
BbIOMpATh (PU3NYECKYIO
MOJIEb, BBIICIATh
bu3ndYecKre BeITUINHBI
u GOpMyIIbl,
HEO0XO0IUMBIE I €€
pelieHus, MPOBOAUTh
pacy€Thl U OLICHUBATH
peanbHOCTh
MOJTYYEHHOT'0 3HAYEHUS
(bu3HYecKol BeTMYUHBI,
peuarhb
KaueCTBEHHBIE 3a]1a4H:
BBICTPaUBaTh JIOTHUYECKHU
HEMPOTUBOPEUHUBYIO
LETIOYKY PACCYXKICHUU C
ONOPOM HA U3YUYECHHBIC
3aKOHBI,
3aKOHOMEPHOCTH U
(bu3uYeCKHe SBICHNUS,
UCII0JIb30BaTh IIPH
penieHnn y4eOHbIX
3a/1a4 COBPEMEHHbIE
MH(pOpMaLIMOHHBIE
TEXHOJIOTUU JIJIsl TIOUCKA,




CTPYKTYpHUPOBAaHU,
WHTEpPIPETALNN U
npeicTaBieHus yueOHON
Y HaY4YHO-IIOIYJIIPHOU
uH(popmaIu,
IIOJIy4EHHOM U3
Pa3JINYHBIX HCTOYHUKOB,
KPUTHYECKHU
aHAJIM3UPOBATH
M0JIy4aEMYIO
uH(pOpMaIHIO;

40

[TapooOpazoBanue u
KOHJICHCAITHSI.
Hcnapenue n
KHUTICHHUE

14.02

bubnuoreka [IOK
https://m.edsoo.ru/f
fOc63b6

pacrno3HaBaTh
busnyeckue sIBICHUS
(mportecchl) u
OOBSCHATH UX
HCIapeHue,
napooOpaszoBaHue,
KOHJICHCAITHS;
OIHCHIBATH N3yUEHHBIC
TEIUIOBBIE CBOMCTBA TEIl
U TETUIOBBIC SIBJICHUS,
UCTIOJNIB3YS (PU3UUYECKHE
BEJTUYHMHBI: KOTUYECTBO
TETJIOTHI,
MIPY OMTUCAHUH



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

MPaBUIILHO TPAKTOBATh
(bU3UYECKU CMBICIT
HCIIOIb3YEMbIX
BEJTUYHH, X
0003HayYeHUs U
CIMHUIIBI, HAXOUTh
bopmybl,
CBSI3BIBAIOIINE JAHHYIO
(bUBUYECKYIO BETUUUHY
C IPYTHMH BEJIMYUHAM;

41

AOcomroTHas U
OTHOCHTEIbHAs
BJIQKHOCTB BO3/yXa.
Haceimennsiii nap

28.02

bubnuoreka [IOK
https://m.edsoo.ru/f
fOc64d8

pacrno3HaBaTh
dbuzndYecKue SABICHUS
(mportecchl) u
OOBSCHSATH UX
BJIQYKHOCTb BO3/1yXa,
HACBIICHHBIN Iap;
ONMKCHIBATh NU3yUYCHHBIC
TETUIOBBIE CBOMCTBA TEI
1 TETIJIOBBIC SIBJICHUS,
UCTIOJNIb3YS (PU3UUYECKHE
BEJIMYUHBI: BJIAYKHOCTh
BO3JyXa aOCOIOTHAS U
OTHOCHTEIIbHAS; TIPH
ONMMCAHWH MPABWIHHO
TPaKTOBATh (U3UUCCKUI



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

CMBICIT UCTTIOJIB3yEeMBIX
BEJMYMH, UX
0003HaYCHHS U
€IMHUIIBI, HAXOIUTh
bopmybl,
CBSI3BIBAOIIIHEC JIAHHYIO
(U3HYECKYIO BEIMUNHY
C IPYTHMH BEJIMYUHAM;

42

TBEpHOE TEIIO.
Kpucrannuueckue u
aMmopdHBbIe Tena.
AHM30TpONUS

CBOMCTB KPUCTAJLJIOB.

Kunkue kpuctaibl.
CoBpeMeHHbIE
MaTepHUaIbl

01.03

bubnuoreka [IOK
https://m.edsoo.ru/f
fOc65f0

UCTIONB30BaTh MPH
pEIICHUH YYEOHBIX
3aJlay COBPEMEHHbIE
uH(pOPMAaIMOHHbBIE
TEXHOJIOTUH JIsI TIOUCKA,
CTPYKTYPUPOBAHUA,
UHTEPIIpETaluU U
MpeCTaBIeHUS YU4eOHOM
Y HAy4YHO-TIOMYJIIPHOU
nHpopManmu,
MOJIyYEHHOU U3
Pa3TUYHBIX HCTOYHUKOB,
KPUTHYECKHU
aHAIM3UPOBATH
MOJTy4aeMyIo
uH(popMalnio;
MPUBOJIUTH TPUMEPHI



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

BKJIaJ1a POCCUMCKUX U
3apyOeKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE
HayKH, OOBbsICHEHUE
MPOLIECCOB
OKPY>KaroIIero Mupa, B
Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH;
UCII0JIb30BaTh
TEOPETUYCCKUE 3HAHUS
1o ¢pu3MKe B
MOBCEIHEBHOM KU3HU
JUTst o0ecrieyeHust
0€30MacHOCTH TIPH
oOpaleHuu ¢
pudoOpaMu
TEXHUYECKUMU
YCTPOWCTBaMH, IJIs
COXpaHEHHUs 3I0POBbS U
cOOJIIOICHUSI HOPM
HKOJIOTUYECKOTO
MOBEJICHUS B
OKPY’KAIOIIEH CPEaE;

43

I1aBnenue n
KPUCTAJUIN3AIIHAS.

06.03

bu6anorexa [JOK
https://m.edsoo.ru/f

pelaTb pacy€THbIE
3aJ1a4y ¢ IBHO 3aJaHHOU



https://m.edsoo.ru/ff0c6708

Y nenpHas TeruioTa
IJTABJICHUSL.
CyOnumanust

fOc6708

(bu3HUeCcKol MOJEIIbIO,
UCIOJIb3Ys (PU3NYECKHE
3aKOHBI U IPUHIIMIIBI, HA
OCHOBE aHaJu3a
yCIIOBUSA 3a1a4d
BbIOMpATH (PU3NYECKYIO
MO/1€JIb, BBIICIIATD
bu3nUecKre BeTMUYUHbI
u GOpMyIIbI,
HEO0XOIUMBIE I €€
pelIeHHs], TPOBOIUTD
pacy€Thl ¥ OLIEHUBATD
pEaIbHOCTh
MOJIYYEHHOI'O 3HAYEHUS
(bu3HYecKol BEeTMYUHBI,
penaTh KaueCTBEHHBIE
3a/1a4d: BBICTPAUBaTh
JIOTUYECKHU
HEMPOTUBOPEUHUBYIO
LETOYKY PACCYKACHUM C
ONOPOW HA U3YUYCHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
(dbu3uYecKue SBJICHUS;

44

YpaBHeHue

08.03

bu6anorexa [JOK

pelaTb pacy€THbIE



https://m.edsoo.ru/ff0c6708

TEIUIOBOro OajlaHca

https://m.edsoo.ru/f
f0c6820

3a71a4M C ABHO 3a1aHHOU
(bu3HUecKol MOJIEIIbIO,
UCIOJIb3Ys (PU3NYECKHE
3aKOHBI ¥ IPUHIIUIIBI, HA
OCHOBE aHaJu3a
yCIIOBUSA 3a1a4d
BbIOMpATH (PU3NYECKYIO
MO/1€JIb, BBIICIIATh
bu3nYecKre BeIUINHBI
u GOpMYyIIbI,
HEOO0XOIUMBIE I €€
pelieHus, MPOBOAUTh
pacy€Thl U OLIEHUBATh
pEaIbHOCTh
MOJIYYEHHOI'O 3HAYEHUS
(bu3HYecKol BETMYUHBI,
peuaTh
KAueCTBEHHBIE 33/1a4U:
BBICTPauBATh JIOTUYECKH
HEIIPOTUBOPEUYHBYIO
LETOYKY PACCYKAECHUM C
ONOPOW HA U3YUYCHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
(dbu3uvecKue SBICHUS;



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

OIMMCBIBATH U3YYCHHBIC

AIIEKTPUIECKHE
DneKTpu3aIus Tel. CBOICTBa BEIIECTBA U
DNEeKTpUYECKUH bubamnoreka [{IOK DIEKTPUYECKUE
45 | 3apsna. JIBa Buga 13.03 https://m.edsoo.ru/f | sBienus (mporecchl),
ANEKTPUUECKUX fOc6bcc UCTIOJIb3Ys (PU3UYECKHE
3aps/ioB BEJIMYUHBI:
DIIEKTPUYECKUM 3apsii;
aHaJIM3UPOBATH
[IpoBoHUKW, bu3nIeCcKue MpOoIeCcCh
TVDIICKTPUKH BuGmorexa LIOK U SIBJICHUS, UCTIONB3YS
46 gzgggizzonﬂnxn. 15.03 httos://m.edsoo.ru/f (1)I/I3I/I‘IGCKI/I‘C 3aKOHBI U
paHeHUs f0cBbec NPUHIIHIBL: 3aKOH
AIIEKTPUYECKOTO COXpaHEeHHUS
3apsjia AIIEKTPUYECKOTO
3apsiza
OIUCHIBATh U3YYCHHBIC
AIIEKTPUYECKHE
B3anMoneHCTEHE CBOMCTBA BELIECTBA U
bubnmorexa HOK | snexrpuueckue sBneHus
47 | CpHAoB 3axon 20.03 https://m.edsoo.ru/f | (mpomeccsr), ucmoab3ys

Kynona. Toueunsit
AIEKTPUYECKUU 3aps

fOcbced

(dbu3nYecKre BEIUYNHBI:
AIEKTPUYECKUH 3apsif;
IIPY ONUCAHUU
MIPAaBUWIBLHO TPAKTOBATh



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

(buU3HYECKUIl CMBICTT
UCIIOJIb3yEMBIX
BEJTUYHH, X
0003HaYeHUs U
CTMHUIIBL;

yKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIINE IAHHYIO
(bUBUYECKYIO BETUUHHY
C IPYTHMH BEIMYUHAMU;
aHaJIM3UPOBATH
bu3nueckue mpoIecchl
U SIBJICHUS, UCTIONB3YS
bu3nUecKkre 3aKOHbI U
MPUHIIUIIBL: 3aKOH
COXpaHEHUS
AIIEKTPUUYECKOTO 3apsa,
3akoH Kyiiona, npu
ATOM pa3Iuyvarh
CJIOBECHYIO
(bopMyYITHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE
BBIPA)KEHUE U YCIOBHUS
(rpaHuIlBI, 0671ACTH)
MPUMEHUMOCTH;

48

Hanpsixennoctp

23.03

bu6anorexa [JOK

OIIMCBhIBATb N3YYCHHBIC




AIEKTPUYECKOTO
nons. [Ipuanun
CyHEPIIO3ULUHU
AIEKTPUYECKUX
nosied. JInauun
HaNpsHKEHHOCTH

https://m.edsoo.ru/f
fOcodf2

DIIEKTPUYCCKHEC
CBOMCTBA BELIECTBA U
AIIEKTPUYCCKUEC SIBICHUS
(mporecchl), UCTIONIB3YS
(bu3NYeCKUe BEITMYHUHEI:
AJIEKTPUYECKOE TTOJIE,
HaANPsHKEHHOCTD TTOJIS,
P OTTUCAHUHT
MIPaBUIIBHO TPAKTOBATH
(bU3HYECKUI CMBICTT
UCIIOJIb3yEeMBIX
BEJIMYUH, UX
o003HaYeHUS U
€IUHUIIBI; YKa3bIBATh
bopmyIbI,
CBSI3BIBAIOIIHNE JAHHYIO
(bUBUYIECKYIO BETUIHHY
C APYTUMU BEIIMYNHAMM;
aHAJM3UPOBATH
bu3nUecKue mpoIecchl
Y SIBJICHUS, UCITONTB3YS
(bu3nYecKre 3aKOHBI U
TPUHITATIBL: TIPUHITHTI
CYTIEPIIO3UIIUHU CUJI, TIPU
ATOM pa3InuvaTh
CJIOBECHYIO
(hOpMyITHUPOBKY 3aKOHA,



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

€ro MaTeMaTHIeCcKOoe
BBIPKCHUE U YCIIOBHS
(rpanutibl, 06J1aCTH)
MIPUMEHUMOCTH;

49

PaGora cun
AIEKTPOCTATUYECKOTO
noss. Ilorenumann.
Pa3noctn
MMOTEHIINAJIOB

27.03

bu6anorexa IIOK
https://m.edsoo.ru/f
fOc6f00

OIMCHIBATH N3yUYEHHBIC
DIICKTPUYCCKHEC
CBOMCTBA BEUIECTBA U
AIICKTPUYCCKUEC SIBICHUS
(mpo1iecchl), UCTIOB3YS
(bU3MYECKUE BEITMUHHBI:
DIEKTPUYECKUH 3apsi,
AIIEKTPUUECKOE T0JIE,
HaMPsHKEHHOCTD MO,
MOTEHIINAJ, Pa3HOCTh
MOTEHIIMAJIOB; TIPH
OTMCAHUH MPABUIBHO
TpPaKTOBaTh (YU3NUECKUI
CMBICIT UCITOJIb3yEeMBIX
BEITUYHH, UX
0003HaYeHUs U
CIMHHUIIBI; YKA3bIBATh
bopmybl,
CBSI3BIBAOIIINE IAHHYIO
(hU3UYECKYI0 BETUUUHY
C IPYTMMH BETMYNHAMU;



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

aHaJM3UPOBAThH
(bu3HyYecKue MpoIecchl
U SIBJICHUS, UCTIONB3YS
dbuznyeckre 3aKOHbI U
TIPUHITUIIBL: 3aKOH
COXpaHEHUS
AIIEKTPUIECKOTO 3apsija,
IIPU STOM Pa3IUYaTh
CIIOBECHYIO
(bopMyITHUPOBKY 3aKOHA,
ero MaTeMaTU4IeCcKoe
BBIPAKCHHE U YCIOBUS
(rpanuIbl, 06J1aCTH)
IPUMEHUMOCTH;

50

[IpoBogHMKH U
IUAJIEKTPUKH B
AIEKTPOCTATUYECKOM
noJie.
JlnanekTpuyeckas
MIPOHUIIAEMOCTh

29.03

butmmoreka IIOK
https://m.edsoo.ru/f
f0c7018

OMUCHIBATh U3yUYCHHbIE
ANEKTPUUYECKHE
CBOMCTBA BEIIECTBa U
AIEKTPUUYECKUE SIBJICHUS
(mpouecchl), UCIONIB3YS
bu3HYecKre BETHYUHBI:
AIEKTPUYECKUH 3apsi,
AIEKTPUUYECKOE TOJIE,
JUBJIEKTpUYEecKas
MPOHUIIAEMOCTD; MPH
OMHUCAHUU MPABUIHHO



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

TpPakTOBaTh (PU3UUECKUI
CMBICJ HCTIOJIb3yEeMBbIX
BEJIMYUH, X
0003HaYeHUs U
€IMHUIIbI, YKa3bIBaTh
bopmybl,
CBSI3BIBAIONINE TAHHYIO
(GU3NYIECKYIO BEIUINHY
C IPYTUMH BEITUIHHAMU;
aHaAJIM3UPOBATH
bu3nueckue mpoIecchl
U SIBJICHUS, UCTIONB3YS
bu3nuecKkre 3aKOHbI U
MPUHIIUIIBL: 3aKOH
COXpaHEHUS
AIIEKTPUUYECKOTO 3apsa,
[P 3TOM PA3IHYATh
CJIOBECHYIO
(bopMyYITUPOBKY 3aKOHA,
€ro MaTeMaTu4ecKoe
BBIpAXKEHHE U YCIOBUS
(rpaHuIlBI, 0671ACTH)
IPUMEHUMOCTH;

o1

DIEeKTPOEMKOCTb.
Konnencarop

03.04

bu6anorexa [JOK
https://m.edsoo.ru/f

OIIMCBhIBATb N3YYCHHBIC
QJICKTPUICCKUC



https://m.edsoo.ru/ff0c7126

f0c7126

CBOMCTBA BELIECTBA U
DIIEKTPUYCCKUEC SIBJICHUS
(mporecchl), UCTIONIB3YS
(bu3NYeCKNe BEITMYHUHEI:
AIIEKTPOEMKOCTB,
AIIEKTPUYECKOE TTOJIC;
TIPY ONTUCAHUHT
MPaBUIIBHO TPAKTOBAThH
(bU3UYECKUI CMBICTT
UCIIOJIb3yEeMBIX
BEJIUYHH, X
0003HaYCHUS U
€UHUIIBI; YKa3bIBATh
bopmyIbI,
CBSI3BIBAIOIIME JAHHYIO
(GUBUYECKYIO BETUUHHY
C APYTUMU BEJIMYNHAMM;
aHAJM3UPOBATH
(bu3nIECKre MPOIEeCCh
U SIBJICHUS, UCTIOJIb3YS
(bu3nYecKre 3aKOHBI U
MPUHITAIIBL: 3aKOH
COXpaHECHUS
AIIEKTPUUYECKOTO 3apsia,
IIPY 3TOM PA3THYaTh
CJIOBECHYIO
(hOpMyITHUPOBKY 3aKOHA,



https://m.edsoo.ru/ff0c7126

€ro MaTeMaTHIeCcKOoe
BBIPKCHUE U YCIIOBHS
(rpanutibl, 06J1aCTH)
MIPUMEHUMOCTH;

52

DIIEKTPOEMKOCTD
TUIOCKOTO
KOH/IeHCaTopa.
DHeprus
3apsKEHHOTO
KOHJIEHCaTopa

05.04

bu6anorexa IIOK
https://m.edsoo.ru/f
fOc72c0

OIMCHIBATh U3yUYCHHBIE
DIIEKTPUIECKHE
CBOMCTBA BELIECTBA U
DIIEKTPUYECKHE SBICHUS
(mpo1iecchl), UCIIOB3YS
buznyecKue BEITNINHBIL:
DIEKTPUYECKUH 3apsi,
AIIEKTPUUECKOE T0JIE,
AIEKTPOEMKOCTh
MJI0CKOTO
KOHJIEHCATOpa, YHEPT s
3apsHKEHHOTO
KOHZIEHCAaTOpa; IpH
OTMMCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUECKUI
CMBICJI UCTIOJIb3YEMBIX
BEJTUYHH, X
0003HaYeHUs U
CIMHMUIIBI; YKa3bIBATh
bopmyIsbl,
CBSI3BIBAIOIINE JTAHHYIO



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

(U3HYECKYIO BEIMUUHY
C IPYTUMH BETUYHHAMU;
aHaIM3UPOBAThH
dbuznYecKre Nporecchl
U SIBJICHUS, UCTIONB3YS
duznyecKkue 3aKOHBI U
MPUHIIMIIBL, TIPH 3TOM
pa3InyaTh CIOBECHYIO
(dbopMyITUPOBKY 3aKOHa,
ero MaTeMaTU4IecKoe
BBIPAKCHHUE U YCIOBUS
(rpanuIbl, 06J1aCTH)
IPUMEHUMOCTH;

53

JlaGoparopnas pabora
"NU3mepenue
3JIEKTPOEMKOCTHU
KOHJIeHcaTopa"

17.04

BBITIOJTHSATD
AKCIIEPUMEHTHI 110
MCCJIeIOBAHUIO
(bU3UYECKUX SBJIICHUHN U
MPOLIECCOB C
WCIOJIb30BaHUEM
MPSIMBIX M KOCBEHHBIX
WU3MEpPEHUH, IIPU 3TOM
bopmMynIHpoBaThH
npobiemy/3aaady u
rUNoTe3y yueOHOro
HKCIIEPUMEHTA,




coOupaTh YCTAHOBKY M3
MPEJI0KEHHOTO
o0opy10BaHMS,
MIPOBOJIUTH OTIBIT U
bopMynupoBaTh
BBIBOJIBI;
OCYIIECTBIIATH MPSIMbIC
U KOCBCHHBIC
U3MEpEHUs
(bU3UYECKUX BEJIUYUH,
MIPU 3TOM BBIOMPATH
ONTUMAaJIBHBIN CIIOCO0
U3MEpEeHUs U
UCIIOJIb30BaTh
U3BECTHBIE METOJIbI
OLICHKH MOTPEIIHOCTEN
W3MEPEHU;
UCCJIeI0BATh
3aBUCUMOCTU MEXIY
(bU3UICCKIMU
BEJIMYMHAMH C
UCIIOJIb30BaHUEM
MPSIMBIX U3MEPECHUN,
IpU 3TOM
KOHCTPYUPOBATh




YCTaHOBKY,
(buKCHpPOBaATH
pe3yIbTaThl
IIOJIy4YEHHOU
3aBUCHUMOCTHU
(bU3UYECKUX BEJIUYMH B
BUJIE TaOIUIl U
rpaduKoB, J1eaTh
BBIBOJIBI 110
pe3yibTaTam
HCCIIEIOBAHUS,
co0Jr01aTh paBUa
6e3omacHoro Tpynaa
IIpU IPOBECHUU
HUCCIIeIOBAHUN B
paMKax y4eOHOro
AKCIEPUMEHTA,
y4eOHO-
HCCIIEI0BATEIBCKOMN U
IIPOEKTHOMN
JEATEIIbHOCTH C
UCIIOJIb30BaHUEM
HU3MEPUTENBHBIX
YCTPOMCTB U
1abopaTopHOro




000pyI0BaHUS;

54

[IpuHUMD nEencTBUA U
IPUMEHCHHE
KOH/ICGHCATOPOB,
KOMHUPOBATBLHOTO
armapara, CTpyrHHOTo
pUHTEpA.
DJeKTpoCcTaTUIECKast
3amuTa. 3a3eMIIeHHIE
AIEKTPOIIPUOOPOB

19.04

WCII0JIb30BaTh MIPH
pelIeHUH Y4eOHbIX
3a/1a4 COBPEMEHHbBIC
MH(pOpMaIIMOHHBIE
TEXHOJIOTUU JIJIsl TIOUCKA,
CTPYKTYpUPOBaHUSI,
WHTEpIpETAlUU U
MpeCTaBIeHUs yueOHOM
Y HAyYHO-TIOMYJISIPHOM
uH(popmaImu,
IIOJIy4EHHOM U3
Pa3IUYHBIX HCTOYHUKOB,
KPUTHYECKHU
aHaJIM3UPOBATH
MOJIy4aeMYyIO
nH(popMaImio;
MPUBOJIUTH IPUMEPHI
BKJIaJ1a POCCUMCKUX U
3apyOEKHBIX YUEHBIX-
(bU3HUKOB B pa3BUTHE
HAyKH, OOBSICHEHUE
IIPOLIECCOB
OKpPY’Karollero Mupa, B
pa3BUTHE TEXHUKH U
TEXHOJIOTUM;




UCIIOIb30BaTh
TEOPETUYECKUE 3HAHUS
o ¢pu3MKe B
MOBCETHEBHOM KU3HU
JUTsl o0ecrieyeHust
0€30MacHOCTH MPH
oOpaleHuu ¢
npubopamu u
TEXHUYCCKUMU
YCTPOWCTBaMH, JJIs
COXpaHEHHUsI 3/I0POBBS U
cOOJIIOICHUSI HOPM
HKOJIOTUYECKOTO
MOBEICHUS B
OKpYyXarollen cpese;
paboTaTh B IpyIIIe ¢
BBITIOJTHEHUEM
Pa3TUYHBIX COIUATBHBIX
pOJE, TIIAaHUPOBATh
paboTy IpyIIIbI,
paIMoHaIbHO
pacrpenensiTh
00s13aHHOCTHU U
TUTAHUPOBATH
JEATEIIbHOCTD B
HECTaHIAPTHBIX
CUTYaIUsX, aJIcKBaTHO




OLICHUBATh BKJIA]]
Ka)KZI0ro U3 yYaCTHUKOB
TPYIIbI B PEIICHUE
paccMaTpuBaeMoun
poOJIEMBL.

55

DJIEKTPUUECKUN TOK,
YCJIOBHUSA €TO
CYyIIIECTBOBAHHS.
ITocTOSIHHBIN TOK.
Cuna ToKa.
Hanpsoxenne.
ConpoTuBieHuE.
3axoH OMa g
y4acTKa e

24.04

OIMCHIBATh N3yUYEHHBIC
DIICKTPUYCCKHE
CBOICTBA BEIIESCTBA U
DIICKTPUYCCKUEC SIBICHUS
(mpo1iecchl), UCIIOB3YS
bu3nYecKre BEITMYUHBI:
CHJIa TOKa, HaIpsiKeHHeE,
COTIPOTHUBJICHHE; TIPU
OTMCAHUH MPABUIBHO
TPaKTOBaTh (PU3UUCCKUI
CMBICIT UCITOJIb3yEeMBIX
BEJIUYHH, UX
0003HavYeHUs U
CIMHHUIIBI; YKa3bIBATh
dbopmybl,
CBSI3BIBAOIIINE IAHHYIO
(bU3UYECKYI0 BETUUUHY
C IPYTMMH BEITMYNHAMU;
aHATM3UPOBATH




(bu3HyYecKue MpoIecChl
U SIBJICHUS, UCTIONB3YS
dbuznyeckre 3aKOHbI U
IMPUHLUIIBL: 3aKOH OMa
JUTS y9acTKa e , PU
ITOM Pa3In4aTh
CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHa,
€ro MaTeMaTHIEeCKOe
BBIPAKCHHE U YCIOBUS
(rpanuIlbl, 06J1aCTH)

PUMEHUMOCTH;
BBITTOJTHATH
[TocnenoBarenbHOE, SKCIEPUMEHTEI 10
napajuieabHoOE, HUCCJICTOBAHMIO
CMeEIIaHHOe (bU3UYECKUX SBJICHUHN U
TIPOIIECCOB C
COCITUHCHHE
IIPOBOIHUKOB bubmorexa IIOK | ucrionb3osanuem
56 ' 26.04 https://m.edsoo.ru/f | npsMbIX U KOCBEHHBIX
Jlabopatopnas pabota .
fOc7410 W3MEpPEHUM, TIPH 3TOM
«3yuenue
bopMyIHpPOBATH
CMEIIIaHHOTO
npobiemy/3aaady u
COCTUHCHYSI
A TUIOTE3y Y4eOHOTo
PE3UCTOPOBY

HKCIIEPUMEHTA,
coOHMpaTh YCTAHOBKY M3



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

MPEITI0KEHHOTO
00opy0oBaHUs,
MIPOBOJIUTH OTIBIT U
bopMynupoBaTh
BBIBOJIBI;
OCYIIECTBIISATh
MpsIMbIEe U KOCBEHHBIE
U3MepeHus PU3NYECKUxX
BEJIMYUH, MIPU TOM
BBIOMPATh ONTUMAJIbHBIN
Croco0 u3MepeHus u
UCIIOJIb30BaTh
M3BECTHBIE METO/bI
OLICHKHU MOTPEIIHOCTEN
W3MEPEHUM;
HCCIIEI0BATh
3aBUCUMOCTU MEXIY
bU3nIECKUMU
BEJIMYMHAMH C
MCII0JIb30BAaHUEM
MPSIMBIX U3MEPECHUN,
IIpU 3TOM
KOHCTPYUPOBATh
YCTaHOBKY,
(buKcupoBaTh
pE3yJIbTaThI
MOJy4YEHHOU




3aBUCHUMOCTHU
($bU3UYECKUX BEJIUYMH B
BUJIC TaOJUIl U
rpauKoB, 1enaTh
BBIBOJIBI 110 pe3yJibTaTam
UCCIIE/IOBAHUS,
co0JIr01aTh
npaBuiia 0€30MacHOTO
Tpy/Jia MpU MPOBEICHUU
HCCJIEJOBAHUN B paMKax
yueOHOTro
HKCIIEPUMEHTA, YYEOHO-
MCCIIeI0BAaTEIbCKON U
MPOEKTHOMN
JeSTEeIBLHOCTHU C
HCIIOJIb30BaHUEM
U3MEPUTETBHBIX
YCTPOWCTB U
71a60paToOpHOTO
000pya0BaHMUS;

S7

PaboTa 1 MOIIHOCTE
AJEKTPUYECKOTO TOKA.
3akoH J[xoyns-Jlenma

03.05

butmmoreka IIOK
https://m.edsoo.ru/f
f0c7838

ONMHCHIBATh N3yUYCHHBIC
AICKTPUUYCCKHEC SBJICHUS
(TIpo1iecchl), UCTIONB3YS
(bU3UYCCKHE BETUIMHBI:
paboTa U MOIIIHOCTh



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

AIEKTPUYECKOTO TOKA |
MIPY ONTUCAHUHT
MPaBUIILHO TPAKTOBATH
(bu3HYeCcKuil cMBICTT
HCIIOIb3YEeMbIX
BEJIUYHH, X
o003HaYeHUS U
CIVMHMIIBI; YKa3bIBATh
bopmybl,
CBSI3BIBAIOIINE JAHHYIO
(UBUYECKYIO BETUUHHY
C IPYTMMH BEJIMYUHAMU;
aHaJIM3UPOBATH
bu3nyueckue mpoIecchl
U SIBJICHUSI, UCTIOJIBb3YS
bu3nUecKre 3aKOHbI U
MPUHITUIIBL: 3aKOH
Jxoyna-Jlenua, pu
ATOM pa3Iuyarh
CJIOBECHYIO
(bopMyYITHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE
BBIPA)KEHUE U YCIOBUS
(rpaHulbl, 00J1ACTH)
MPUMEHUMOCTH;




58

3axkoH OMa a1
MOJIHOM (3aMKHYTOM )
BJIEKTPUYECKOM LIETIN.
Koportkoe
3aMbIKaHHE.
Jlaboparopnas pabora
«3mepenne DJ1C
MCTOYHUKA TOKA U €TO
BHYTPEHHETO
COTIPOTHBIICHUS»

08.05

bu6anorexa IJOK
https://m.edsoo.ru/f
fOc7ae0

OTIMCHIBATH N3yUYEHHBIC
AIEKTPUUYECKUE
CBOMCTBA BELIECTBA U
AIIEKTPUYCCKHEC SIBICHUS
(mporecchl), UCTIONIB3YS
(bU3MYeCKUE BEITMYUHBI:
cujia TOKa, HaIpsKEHUe,
CONIPOTHBIICHHE; TIPU
OIMCAHHH MPABHILHO
TPaKTOBaTh (YU3UUCCKUH
CMBICIT UCITOJIB3yEeMBIX
BEJIMYUH, UX
o003HaYeHUS U
€IUHUIIBI; YKa3bIBATh
bopmyIbI,
CBSI3BIBAIOIIHNE JAHHYIO
(bUBUYIECKYIO BETUIHHY
C APYTUMU BEIIMYNHAMM;
aHAJM3UPOBATH
bu3nUecKue mpoIecchl
U SIBJICHUS, UCITOJIBb3YS
(bu3nYecKre 3aKOHBI U
MPUHIMIBL: 3aKoH OMa
JUISL TIOJIHOW LIENH, TIPH
ATOM pa3InuvaTh
CJIOBECHYIO
(hOpMyITHUPOBKY 3aKOHA,



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

€ro MaTeMaTHIeCcKOoe
BBIPKCHUE U YCIIOBHS
(rpanutibl, 06J1aCTH)
MIPUMEHUMOCTH;

OIIKMCBIBATH
SJICKTPOHHYTO
MMpOBOANMOCTD TBCPABIX
MCTaJJIOB, 3aBUCUMOCTD

COTIPOTHBIICHUS
METaJJIOB OT
ONeKTpOHHAs TEeMIIEpaTyphl,
HPOBOAUMOCTDH CBEPXIIPOBOIUMOCTH;
TBEPBIX METAJIJIOB. P ONUCAHUU
59 3aBUCUMOCTD 10.05 MPaBWILHO TPAKTOBATH
CONPOTHUBIICHUS ' (bUBUIECKUIN CMBICIT
METaJJIOB OT HCTIOJIb3YEMBIX
TEMIEPaTyphl. BEJIMYMH, UX
CBepXnpoBOIUMOCTh 0003HAYEHUS U
€JIMHHUIIBI;
aHaJIM3UPOBATH
bu3nUecKre MpoIeCcChl
W SIBJICHUS, HCHOJIb3Ys
dbu3nyecKkue 3aKOHBI U
MIPUHIIUIIBI;
60 | DuekTpuuecKuH TOK B 15.05




BakyyMme. CBOHCTBA
AIEKTPOHHBIX MMYYKOB

ITonynpoBoaHUKY, UX
coOCTBEHHAs U

puMecHast
p bu6anorexa [JOK
MIPOBOIUMOCT.
61 Cp . " 18.05 https://m.edsoo.ru/f
BOWCTBa Pp—N-
P fOc84ae
nepexo/a.
[TomynpoBOTHUKOBBIE
npuOOpbI
OMHCHIBATh N3yUCHHBIC
ANEKTPUUYECKHE
CBOMCTBa BEUIECTBA U
AIEKTPUYECKUE SIBJICHUS
DIEeKTPUYECKU TOK B (mpoueccht), MOHATHA
AJIEKTPUYECKUH TOK B
pacTBopax u
acTBOpax M paciuiaBax
pacriaBax bubamnorexa [{OK p p p
AIEKTPOJIUTOB,
62 | DIEKTPOJHUTOB. 22.05 https://m.edsoo.ru/f P
ANEKTPOJIUTHYECKAS
DIeKTpOoIUTHYECKASL f0c82ba
JMCCOLMAlLINS,
MCCOLHALIUS.
A At AJIEKTPOJIN3,;
DNeKTpoan3

IIPU OTIMCAHUN
MIPaBUJIBHO TPAKTOBATh
(bU3NYECKUM CMBICT
HCITOIb3YEeMBIX
BEJIMYUH, UX



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

0003HaYeHUs U
€IMHUIIBI, YKa3bIBaTh
bopmybl,
CBSI3BIBAIONINE TAHHYIO
(bUBUYECKYIO0 BETUUUHY
C IPYTUMH BETUIHHAMU;
aHaJM3UPOBATH
bu3nUeckue npoIecchl
U SIBJICHUS, UCTIONB3YS
¢duznyecKue 3aKOHBI U
MPHUHIIUIIBL: 3aKOH
dapazest, Ipu 3TOM
pa3nuyvaTh CIOBECHYIO
bopMyITHpPOBKY 3aKOHa,
€ro MaTeMaTU4YeCcKOe
BBIPA)KEHUE U YCIOBUS
(rpaHuIbl, 06J1aCTH)
IPUMEHUMOCTH;

63

DNEKTPUYECKUH TOK B
raszax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTCIbHBIN
pazpsa. MoaHus.
IIna3zma

24.05

but6mmoreka IIOK
https://m.edsoo.ru/f
fOc84ae

OITMCHIBAThH
AIEKTPUYECKUHN TOK B
rasax,
CaMOCTOSTEIbHBIN U
HECaMOCTOSTSIILHBIN
pa3psbl; MpU
ONMCAaHUM MTPABUIIBHO



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

TpPakTOBaTh (PU3UUECKUI
CMBICII;

aHaJIM3UPOBATH
(bu3nuecKue npoIecchl
U SIBJICHUS,

DIIEKTpUUYECKHUE
npuOopsHI U
YCTPOMCTBA U UX

bu6anorexa IJOK

HCIIOJIb30BaTh
TEOPETUYCCKUEC 3HAHUS
o ¢u3MKe B
MOBCEIHEBHOM KU3HU
JUIS 00ecIieyeHus
0e30MacHOCTH MU
oOpaleHuu ¢
pudopaMu

64 | npakTHYECKOE 26.05 https://m.edsoo.ru/f
TEXHUYECCKUMHU
pUMEHEHHE. fOc86fc .
yCTpPONCTBAMH, JIJIS
[MpaBuia TeXHUKH
. COXpaHEHUs 37J0POBbsS U
C30IIaCHOCTH COOJIIOICHUST HOPM
9KOJIOTHYECKOTO
TIOBE/ICHHS B
OKPY’KAIOIIEH CPEaE;
paboTarth B IpyIIIIE C
O6006marmuii YpoK bubmoreka LIOK | Bpimonnennem
65 P 29.05 https://m.edsoo.ru/f | pasmuusbIX corpaaIbHBIX
«DNEeKTPOAMHAMHUKAY

fO0c88be

poJieH, IJIaHUPOBATh
paboTy IpyIIIbI,



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

palroHaIbLHO
pacrpeaensiTh
0053aHHOCTH U
MJIaHUPOBATh
JIeATEIIbHOCTD B
HECTaHIapTHBIX
CUTYaIUsX, aIeKBaTHO
OIICHUBATh BKJIA]l
KaXXJIOT0 U3 yYaCTHUKOB
TPYIIIBI B pEIICHNE
paccMaTpuBaeMoun
poOJIeMBI.

66

KonrtponbsHas pabota
0 TEME
«INEeKTpOCTaTHKA.
[TocTostHHBIN
AIEKTPUYECKUH TOK.
Toku B pa3IM4HBIX
cpemax»

31.05

but6mmoreka IIOK
https://m.edsoo.ru/f
fOc8a8a

peraTh pacyETHBIC
3aJa4y ¢ IBHO 3aJaHHOU
(bU3UIECKON MOJIETIBIO,
UCIIONB3Ys (puznueckue
3aKOHBI ¥ TIPUHITUIIBI, HA
OCHOBE aHaJIN3a
YCIIOBHS 3a/1a9H
BBIOMpATH (PU3NYIECKYIO
MOJICTb, BBIICIIATH
(bu3nYecKrue BEIUYHNHbI
1 HOPMYITHI,
HEOOXOAUMBIE TS €€



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

pelieHus, MPOBOAUTh
pPacy€Thl U OLICHUBATh
pPEaTbHOCTh
MTOJIYYEHHOI'O 3HAYEHUS
(bU3nYECKON BEJIUUMHBI;
pelIaTh KaueCTBEHHBIE
3a/1a4u: BBICTPAUBaTh
JIOTUYECKHU
HETPOTUBOPEUUBYIO
LETIOYKY PACCYXKICHUU C
ONOPOY HAa U3YUYCHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
busnueckue sIBICHUS;
UCII0JIb30BaTh IIPH
pEIICHUH YYEOHBIX
3a/1a4 COBPEMEHHBIE
nH(pOpMaIIMOHHBIE
TEXHOJIOTUH 7151 TIOUCKA,
CTPYKTYpUPOBaHUS,
UHTEpIpETALUU U
npecTaBieHus yaeOHOM
Y HAYYHO-TIOIYJIIPHOU
uHpopManuu,
MOJIyYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB,
KPUTUYECKHU




aHaJIM3UPOBATH
HOJIy4aeMyIo
uH(pOpMaIHIO;

67

PesepBHBIi ypOK.
KonTtponbshas pabora
o TeME
"OnekTpoauHamuka'

bu6anorexa IJOK
https://m.edsoo.ru/f
fOc8c56

pelaTb pacu€THbIE
3aJlavyy ¢ IBHO 3aJaHHOU
bu3ruecKoil MOJIeIbIO,
UCTIONB3Ys (pusznueckue
3aKOHBI ¥ IPUHITUIIBI, HA
OCHOBE aHaIu3a
YCJIOBUS 33/1a4u
BBIOMpATH (PU3NYECKYIO
MO/I€J1b, BBIICIIATh
bu3nYecCKre BEITUINHBI
1 HOpMYIIHI,
HEO0OXOUMBIE JIs €€
pelIeHus], MPOBOUTD
pPACYETHI U OLICHUBATH
pEabHOCTh
MOJIYYEHHOI'0 3HAYEHUS
(bU3UIECKON BEJIMUNHEIL;
peniaTh KaueCTBEHHbIE
3a7la4u: BBICTPANBATh
JIOTUYECKHU
HEMPOTUBOPEUHUBYIO
LENOYKY PACCYXKICHUU C



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

OIIOPOY HAa U3YYEHHBIC
3aKOHBI,
3aKOHOMEPHOCTHU U
dbuzudeckue sIBICHNUS,
UCTIONIB30BaTh MPH
pelIeHUH Y4eOHbIX
3aJlay COBPEMEHHbIE
nH(OPMAIMOHHBIE
TEXHOJIOTHH ISl TIOUCKA,
CTPYKTYPHPOBAHUS,
WHTEPIIPETAIINN U
MpeCTaBIeHUs yueOHOM
U HAYyYHO-TIOMYJISIPHOM
nHpopManmu,
MOJIYYEHHOU U3
Pa3IUYHBIX HCTOYHUKOB,
KPUTHUYECKHU
aHaJIM3UPOBATH
MOJIy4aeMYIO
uHbOpMAIHIO;

68

Pe3epBHBIi ypOK.
O6o0maronuit ypok
o temam 10 kitacca

butmmoreka IIOK
https://m.edsoo.ru/f
fOc8f6c

paboTarth B IpyIIIIE C
BBITIOJIHEHUEM
Pa3IUYHBIX COLUATBHBIX
poJieH, IJIaHUPOBATh
paboTy IpyIIIbI,



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

palroHaIbLHO
pacrpeaensiTh
0053aHHOCTH U
MJIaHUPOBATh
JIeATEIIbHOCTD B
HECTaHIapTHBIX
CUTYaIUsX, aIeKBaTHO
OIICHUBATh BKJIA]l
KaXXJIOT0 U3 yYaCTHUKOB
TPYIIIBI B pEIICHNE
paccMaTpuBaeMon
poOJIeMBI.

OBILEE KOJIMYECTBO
YACOB IIO
I[TPOTPAMME

68




11 KVIACC

KoJsinyecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBBIE

Ne Jlara
Tema ypoka Koutpoabusie  IIpakTHyeckue o0pa3oBaTe/IbHbIC
n/n Bcero H3y4yeHus
padoThI padoThI pecypchl

ITocTosTHHBIC MAarHUTHI
Y UX B3aUMOJICHCTBUE.

1 MarunurtHoe 1oJe. 1 bu6anorexa IJOK
Bektop MarHuTHO# https://m.edsoo.ru/ff0c9778
VHAYKUWU. JInHUN
MarHUTHOW WHIYKITUN
MarauTHoOE€ 110J1€
IIPOBOJTHUKA C TOKOM.

2 OI;'IBIT ngTena. 1 bu6morexa [OK

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

B3aumonetictBue
IIPOBOJTHUKOB C TOKOM
JlaGoparopnas pabota

3 «3yuyenue 1 1 bubnmnorexa [IOK
MarHUTHOTO IO https://m.edsoo.ru/ff0c98fe
KaTYIIIKA C TOKOM)
JleicTBME MarHUTHOTO
TTOJISI HA TIPOBOJTHHK C

4 TokoM. Cuna Ammnepa. 1 1 brbmmorexa OK

Jlabopatopnas pabota
«HccnenoBanue

https://m.edsoo.ru/ff0c9ac0



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

NEeUCTBUA
MOCTOAIHHOTO MarHuTa
Ha PaMKy C TOKOM»

JlencTBHE MAarHUTHOTO
MOJISl HA IBUKYIIYIOCS
3apsKECHHYIO YaCTHILY.
Cuna Jlopeniia.

Pabora cunsl Jlopenna

bu6anorexa IJOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas
uHaykuus. [lotok
BEKTOpa MAarHUTHOU
uHaykiuu. IJC
WHJYKIUU. 3aKOH
3JIEKTPOMArHUTHOM
unaykiuu dapanes

JlaGoparopnas pabota

4!
:BHC::II;;OBE‘HHG bubnuoreka [IOK
. https://m.edsoo.ru/ff0cal50

BHGKTpOMaFHI/ITHOI/I
VHIYKIIAA
NHAyKTUBHOCTB.
A
0;31;1:;1;16 i IJIC bubnmoreka [JOK

AYKIUH. https://m.edsoo.ru/ff0ca600
CaMOI/IHILYKHI/II/I.

DHeprusi MarHUTHOTO



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

TMOJIST KATYIIKH C
TOKOM.
DIJIEKTPOMAarHUTHOE
noJie

TexHuueckue
YCTPOWCTBA U UX
MPUMEHEHUE:
MOCTOSIHHBIE MArHUTBHI,
AJIEKTPOMAarHUTHI,
3JIEKTPOJIBUTATED,
YCKOPUTEIIN
AJIEMEHTApPHBIX
YacCTHll,
VWHJYKIIMOHHAs I1€Yb

10

O6o06maronuit ypok
«MaruuTHoe€ noJe.
DNeKTpOMarHuTHAs
WH Ty KITHSI

bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbshas pabota
1o teme «MarautHoe
ToJie.
DNIeKTpOMarHuTHas
WHTYKITHS

bu6anorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE
MEXAHUYECKUE

bu6anorexa [JOK
https://m.edsoo.ru/ffOcaf06



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

KOJICOaHMS.
['apmonuueckue
KOJICOaHMS.
YpaBHeHUE
FapMOHHUYECKUX
KOJICOaHHIA.
[IpeBpaiieHue
SHEpPrun

13

JlaGoparopnas pabota
«HccanenoBanue
3aBUCUMOCTH ITEPHO/Ia
MaJIbIX KOJIEOAHUH
rpy3a Ha HUTH OT
JUIMHBI HUTH U MacChI
rpy3a»

14

KonebaTenpHbIi
KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHHIE
KOoJIEOAHMS B
HJIeaJbHOM
K0JIeOaTeIbHOM
KOHType. AHaJIOrust
MEXTY
MEXaHWUYECKUMH U
AICKTPOMArHUTHEIMU

bu6anorexa [JOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cb820

KOJICOaHUSIMH

15

®opmyna TomcoHa.
3aKOH COXpaHEHUS
SHEPrUU B UJCATBHOM
Kosie0aTeIbHOM
KOHTYpe

bu6anorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasinenue o
3aTyXarolnX
KOJICOaHUSX.
BrinyxneHHbIe
MEXaHUYECKHUE
koyieOanus. Pe3oHanc.
BrinyxieHHbie
BJIEKTPOMATHUTHBIE
KoJIeOaHUs

bu6anorexa IIOK
https://m.edsoo.ru/ffOcbb86

17

[lepeMeHHBIH TOK.
CunycouanbHbIn
IIEPEMEHHBIN TOK.
MommHoCTb
IIEPEMEHHOI0 TOKA.
AMIUTUTYTHOE U
JIEUCTBYIOIIIECE
3HAYEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bu6anorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmatop.



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

IIpoussoxncrso,
repenada u
noTpedIieHue
AJIEKTPUYECKOU
JHEpPruu

19

YcTpoucTBo u
MPAKTUYECKOE
MPUMEHEHHE
AJIEKTPUYECKOTO
3BOHKA, FeHeparopa
MEPEMEHHOI0 TOKa,
JTUHUAN
3JIEKTpoIiepesay

bu6anorexa IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKU
MIpU MIPOU3BOJICTBE
3JIEKTPOIHEPTUH.
Kynbrypa
HCITOJIb30BaHUS
BJIEKTPOSHEPTUH B
MOBCEIHEBHOM KU3HHU

21

MexaHn4YeCcKHE BOJIHBI,
YCIIOBUS
pacnpoCTpaHEHUS.
[Tepuon. CkopocThb
pacnpoCTpaHeHUs U

bu6anorexa [JOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBI.
IToniepeunsie u
IIPOJIOJIBLHBIE BOJIHBI

22

3ByK. CKOpOCTB 3BYKa.
I'pomkoOCTh 3ByKa.
Bricora Tona. Tem6p
3ByKa

bu6anorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMArHUTHBIE
BOJIHBI, UX CBOMCTBA U
ckopocTts. [kana
AIEKTPOMArHUTHBIX
BOJIH

bu6anorexa IIOK
https://m.edsoo.ru/ffOccfe0

24

[TpruHUMTIBL
pPaguoOCBsI3U U
TEICBUICHUS.
Pa3Butne cpencts
cBsA3U. Pagnonokanus

25

KonrtponsHnas pabota
«KonebaHus 1 BOJIHBD

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

26

[IpsamonuueriHoe
pacnpocTpaHeHue
CBETa B OJHOPOJHOMN
cpene. ToyeuHbii
HWCTOYHHUK cBeTa. Jlyu
CBeTa

bu6anorexa [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

OtpaxeHue cpera.
3aKOHBI OTPAKEHHUS
ceera. IlocTpoenue
nU300paXKeHUHU B
IUIOCKOM 3€pKajie

bu6anorexa [IOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue ceera.
ITostHOE BHYTpEHHEE
OTpaXkCHHUE.
[IpenenbHBIN yroa
MOJIHOT'O BHYTPEHHETO
OTpaXCHUs

bu6anorexa IJOK
https://m.edsoo.ru/ffOcd7f6

29

JlaGoparopnas pabota
«3mepenue
nokazareJs
PETIOMIICHHSI CTEKIIa

bu6anorexa IIOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue
n300pakeHUH B JIMH3E.
dopmyJia TOHKOU
JIMH3BI. Y BEJIMUCHUE
JIUH3bI

bubnuoreka [IOK
https://m.edsoo.ru/ffOcddle

31

Jlabopatopnas pabota
«HccnenoBanue
CBOMCTB U300paKeHU
B JIMH3AX)

32

Jucnepcus cBera.



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

CnoxxHBIN COCTaB
Oemoro cBeta. L[BerT.
Jlaboparopnas pabota
«HabGmronenue
JTUCTIEPCHH CBETa

33

WNnrtepdepenius
ceera. Judpaxus
CBETA.
HudpakuronHas
peueTka

bu6anorexa IJOK
https://m.edsoo.ru/ff0ced22

34

[TontepeunocTs
CBETOBBIX BOJIH.
[Tonsgpu3anus ceera

bu6anorexa IIOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue mprudopbI
Y YCTPOWCTBA U
YCIIOBHS UX
0e3011acHOT0
IPUMEHEHHUS

36

['panuibr
MIPUMEHUMOCTH
KJIACCUYECKOU
MexaHuku. [locTynaTel
CIIELIMATIbHOU TEOPUH
OTHOCUTEJIbHOCTH

bu6anorexa [JOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTEIBHOCTD

bu6anorexa [JOK



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

OJIHOBPEMEHHOCTHU.
3ameuieHue BpEMEHU
Y COKpAIlleHUE JIJTNHBI

https://m.edsoo.ru/ffOcfa42

DOHeprus U UMITYJIbC
PEISITUBUCTCKOU
yactuilbl. CBs3b

bu6anorexa IJOK

38 Macchl ¢ SHEPTUeH U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHSI
TIOKOSI
KonTtponbshas pabora

39 «OnTuka. OCHOBBI bubmmoreka IIOK
CHCIHMAIBLHOM TeOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIHHOCTH
®doronbl. Popmyna

40 [Tnanka. SHGEFIZ;I U Bubamorexa LIOK

https://m.edsoo.ru/ffOcfel6

UMITYJIbC (DOTOHA
OTtkpbITHE U

41 HCCIIEIOBAHUE bubmmoreka IIOK
dotorddexra. OnbITHI https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akonbl hoTodrhdekTa.
vaaBHeHI:Ie bubnuoreka [JOK

42 DHWHINTEWHA IS

dboTosrddekra.
«Kpacnas rpanuna»

https://m.edsoo.ru/ff0d015e



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

dboTorddexra

43

JlaBiienue cBera.
Ommrth I1. H.
JleOenena.
XHUMHUYECKOE JICUCTBUE
CBeTa

bu6anorexa [JOK
https://m.edsoo.ru/ff0d04a6

44

Texunueckue
YCTPOWCTBA U
IPAKTUYECKOE
IPUMCHCHHE:
dboTo37IeMEHT,
dboToNaTUHK,
CoJIHEeUHast 6aTapes,
CBETOJIHO/I

45

Pemenune 3amay no
TeMe «IJIEMEHTBI
KBAHTOBOM OIITUKW)

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Monens aToMa
Tomcona. OnBITHI
Pezepdopna mo
PACCEeSHUIO O-YaCTHII.
[InaneTapHas moaenb
aToma

bu6anorexka [JOK
https://m.edsoo.ru/ff0d091a

47

[Toctynater bopa

bu6anorexa [JOK
https://m.edsoo.ru/ff0dOafa



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

48

N3znyuyenue u
NorJoeHrne (poToHOB
IIPU NIEPEXOJIE aTOMA C
OJIHOTO YPOBHS
JHEpPruy Ha APYrou.
Buabl ciektpos

bu6anorexa [IOK
https://m.edsoo.ru/ff0dOafa

49

BonnoBbie cBOMCTBA
yactull. BoaHbl e
bpowis.
KopnyckynsapHo-
BOJIHOBOU JTYaJIM3M.
CnontaHHoe 1
BBIHYKJICHHOE
U3JIy4YECHUE

bu6anorexa IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
PaANOaKTHBHOCTH.
Omnsitel Pezepdopna
0 OTPEeIEeTICHUIO
cocTaBa
PaAMOAKTHBHOTO
U3ITY9CHUS

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

o1

CeowcTBa anbda-,
Oera-, ramMmMa-
n3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

JKUBBIC OPIraHU3MbI

52

OTkpbITHE IPOTOHA U
HEUTpOoHa. M30TOmEI.
Anbda-pacnan.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIy4eHue

bu6mnorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHEprus CBsI3U
HYKJIOHOB B $iJIp€.
SnepHble peakiuu.
SlnepHbIN peakTop.
[Tpobnemsl,
NEPCIEKTHUBBI,
JKOJIOTUYECKHE
ACMEKTHI ICPHOU
SHEPIreTUKU

bu6anorexa IIOK
https://m.edsoo.ru/ff0d1356

o4

DneMeHTapHbIe
yacTuilbl. OTKpHITHE
MO3UTpOoHa. MeToabl
HaOIIOICHUS 1
perucTpamnuu
3JIEMEHTAPHBIX
yactul. Kpyrislii cTou
«DyHIaMEeHTaJIbHbIE

bu6anorexa [JOK
https://m.edsoo.ru/ff0d0e38



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

B3aUMOJIEUCTBUA.
EnuncrBo puznueckon
KapTUHBI MUPa»

55

Bun 3Be31H0T0 HeEba.
Co3sBe3nus, sspKue

3BE3/1bl, IIJIAHEThBI, UX
BUIMMOE JIBUKEHHE.
ComnHeunas cucrtemMa

56

Connue. Conneunas
AKTUBHOCTb.
Hcrounuk sHepruu
CouH1ia u 3B€3]1

S7

3BE3/1bI, UX OCHOBHEIC
XapaKTEPUCTUKHU.
3BE31bI TJIAaBHOU
II0CJIeJ0BAaTEIbHOCTH.
BuyTtpenunee ctpoenue
3B€31. COBpEeMEHHBIC
MPEJICTABIICHUS O
MIPOUCXOKICHUU U
spomronmu CoJiHIIA U
3BE3]

58

Muieunsiv [1yTe —
gama [ajmakTuka.
Ilonoxxenue u




nemkenre CoiHIA B
I'amakTuke.
IN'anaktuku. YepHslie
JBIPBI B si/Ipax
raJJaKThK

59

Bcenennas.
Pa3z0eranue rajakTHK.
Teopust bosbmoro
B3pbIBa. PennkToBOE
U3JIy4YECHUE.
MeraragakTuka

60

Hepemennsie
poOIEeMBbI
aCTPOHOMHUH

61

KonTtponbshas pabora
«DNEeMEHTBI
ACTPOHOMHH H
acTpopU3HKM»

62

O6o0maronuit ypoxk.
Ponb ¢uzuku u
aCTPOHOMHHU B
SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM,
COLMAJIBHOMN U
ATUYECKOU cepax




ACATCIIBHOCTHU
YCJIOBCKA

63

O6o00uaroumit ypoxk.
Ponb u Mecto ¢pusuku
U aCTPOHOMMH B
COBPEMEHHON HAy4YHOU
KapTHUHE MHUpa

64

O6o0maroumit ypoxk.
Ponw ¢pusnyeckoit
TEOPHH B
dbopmupoBaHUU
IpeICTaBIEHUN O
buznueckon KapTuHe
Mupa

65

O6o06mmaronuii ypox.
Mecto usnueckoit
KapTHHBI MUpa B
oO1em psny
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUN O
pUpoe

66

Pe3epBHbIl ypOK.
MaruauTHoe 1one.
DJNIeKTpOMarHuTHas




UHAYKOUA

Pe3epBHBIN ypOK.
67 Onrrka. OCHOBBI
CIIeLIUaJIbHON TEOpUHU

OTHOCUTCIBHOCTH

Pe3sepHsblii ypok.
KBanToBas ¢u3uka.
68 DNEeMEHTHI
aCTPOHOMMH U

acTpodu3uKu

bu6anorexa IJOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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