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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yuéroMm ¢enepaibHONM paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatoniuxcs 10 kiacca npu o0y4yeHUH Ux
¢u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTEIBHOCTHOIO MOJXO/A.
[Iporpamma mno ¢usuke cooTBeTcTBYeT TpedoBanusim OIOC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UMKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpammanopu3nKeBKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKU, TPAaHCIOpPTa, OCBOCHHUSA
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHHUE YMEHHH MPUMEHSTH
HAyYHBIH METO/I TO3HAHUS MPHU BHITIOJHEHUH UMH YY€OHBIX HCCIICIOBAaHUH.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
MOJIOXKEH pAN HUAEH, KOTOpPble MOXXHO paccMaTpuBaThb KakK IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3esioB (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 YPOBHSX MaT€pHUH, 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 3KOJIOTUYECKUMH MPOOIeMaMH.

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 HKOJOTMYECKUM TpobsieMaM 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
oOpa3zoBaHus SBIAIOTCS (husmueckue Tteopuu (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
IIPOIIECCOB).

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 JAOOpaTOpHBIX 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
0o0pa30BaTeIbHOr0 IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUTaHWPOBAaHUSA 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 BHMMaHWE YIENAETCS PEUICHUIO DPACYETHBIX M KadYE€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 pa3nemnoB. /[ KauyeCTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISSFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'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 ©CTECTBECHHO-HAYYHOTO MUKIa. B kaOuHeTe (HM3UKH JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH UM  O00ECICUYMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YUYEHUYECKUX MPAKTHYECKUX pPabdoT
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 U IMGPOBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHUE WX HWHTEJUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMsSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

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.

JlocTikeHnne ITUX 1eNield 00ecTeunBaeTcs PelieHneM CIeAYIoMuX 3a/1ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPODU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MOAPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M TPOBEACHHUS
¢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 CpEIHETO OOIIETo

obOpazoBanus otBoauTcsa B 10 kitacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M

NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NPOBEJIEHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB € YYETOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Posibp 3KcniepuMeHTa W TEOpUM B IPOLIECCE IIO3HAHWUSA IPUPOLIBI.
DKCHEepUMEHT B (PU3HUKE.

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

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUXKCHUA.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpPSMOJUHEHHOe IBrKeHHE. I paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSHHOM MO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEIEIICHUS MIHOBEHHOU
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 nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOM TOUKH. TpeTunii 3akoH HproTOHA 1J1s1 MaTepUaIbHbIX TOYECK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
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 yCKOpEHHOM MOIBbEME U MTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3SHUKAIONIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOW YHEPTUU.

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 MEXaHWYECKOW SHEPTrHH
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme.  bpoyHnoBckoensmwkenue. [lubdysus.  XapaktepaBmwkeHus |
B3aUMO/JICMCTBUSIYACTUI[BENIECTBA.MO/IEIM  CTPOCHUSA Ta30B, KHUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkama temmeparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUEe MenaeneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
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 MEKMOJICKYJISIPHOTO
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 KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

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

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

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

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX 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 COMPOTUBJIEHUE. YIEIbHOE COINPOTHBICHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 11 MOJHOM (3aMKHYTOM) 3eKkTpudeckoit nenu. KopoTkoe 3amMbIKaHuE.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

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



DJIEKTpUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBINA TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

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

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wW3MepeHHue >IEeKTpOABMXKYyIIeH cuibl. KopoTkoe 3amblkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 kiacce OCyIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 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, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
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'eocpaghus: 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 JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTMHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

HccnenoBanne mapaMeTpoB KoyieOaTeIbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTEMaTUYCCKUI MasTHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanre CBOWCTB BBIHYXJICHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHHS] OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mpu mocieoBaTEIbHOM COEIWHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUH 3JEKTpOoTepeIadH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne 3aBUCUMOCTU MEPUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanre TmepeMEHHOTO TOKa B IEMM W3  TOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE GOIHbL

Mexannueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHHs W JJIMHa BOJHBL. [lomepeyHble W TPOJOJILHBIE BOJHBI.
WNuTtepdepentus n nudpaxius MEXaHUIeCKUX BOJH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3JTyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHoil BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MPEIOMIICHUE, TOISpU3aus, TUPPaAKIus,
uaTepdepennrs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[Ikama >MeKTPOMarHUTHBHIX BOJH. [[puMeHeHne 3JIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMTIBEI paguOCBs3H U TeIeBUACHUS. Pagnonokamms.



DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHnueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JIMATHOCTHKA B TEXHUKE W MEIULMHE, panap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenue orpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnn u 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOM U
4aCTOTOU KOJIeOaHUI.

UccnenoBanne  CBOWMCTB  JJIGKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
pesIoMJICHHE, TOJsIpu3alus, 1udpakius, nHTepdepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. IIpsaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

Otpaxxenue cBeTta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxkeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cera. 3aKOHBI MpeEIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTehb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbd yroja MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBeta. ClnoxHBIM cocTaB Oenoro cera. L[ger.

ColOuparomue # paccewBaromue JuH3bl. ToHKas JuH3a. DokycHoe
paccTossHUEe M ONTHYEeCKas cuila TOHKOW JmH3bL. IlocTpoeHue n300pakeHHl B
coOMparIIMX U paccerBaronux JuH3ax. DopMyna TOHKOW JMH3BL. YBEIUYCHHE,
JTaBaeMoe JUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakimoHHas peméTka. YcCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OnTHKa, TU(pakuOHHAs peléTKa, TOJIPOU.

Jlemoncmpayuu



[IpsiMmonMHEHOE pAacpPOCTPAaHEHHUE, OTPAKEHUE U MPEIOMIICHUE CBETa.
OnTuueckue npuOopskI.

[lonnHOE BHyTpeHHEE OoTpakeHne. Mojenb CBETOBOA.

HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.

Mopenu MUKPOCKOIIa, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu ceera.

[TonyueHue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHnue cniekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

Ha6mronenue noisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepeHue nokaszaTesns NpeoMIICHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3zpnesn 6. OcHOBBI cIeNMAILHON TEOPUH OTHOCHTEJIbHOCTH

['paHunibl  OpPUMEHUMOCTH  KJjaccudeckodl  mexaHuku.  [locTynatel
CHELMAIbHOM TEOPUM OTHOCHUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYNSI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKpallleHuE
JUIAHBI.

DOHeprusi ¥ UMITYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13p Macchl ¢ SHEPrUel U UMILYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPruUs
HOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEeprun GOTOHA C €T0 YaCTOTOW. DHEPTHUs
U UMITyJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorodddexra. Onbitel A. I'. CToneToBa. 3aK0oHbBI
dororddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHuia»
doToarddexra.

JNlaBnenue ceeta. OnbiTer [1. H. JIeGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
doTogaTunk, comHeYHas 6arapes, CBETOANOI.

Jlemoncmpayuu

®doTo3dPeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

NccnenoBanue 3akoHOB BHelIHEr0 GoTo3ddexra.



Cseronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o-4acTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyeHune u moriouieHue
(OTOHOB MpHU Mepexoje aroMa C OJHOIO YPOBHsS SHEpPrud Ha Apyrou. Buasl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.
BonHoBsie cBoiicTBa yactull. Bomusl e bpoitnsa. KopnyckynsipHo-BOJIHOBOM
IyaJli3M.
CrnoHTaHHOE U BBIHYXJECHHOE U3JIyUYEHHUE.
TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPaTbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmonenne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmronenue nuHevaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IyyeHUs.
BnusiHue pairioakTUBHOCTH HA KMBBIE OPTraHU3MBI.
OTtkpeiTHE TIPOTOHA M HeWTpoHa. HykmonHas monenb sapa [eizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromnsl.
Anbda-pacmaa. DJNEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacla/ia.
DHeprusi CBSI3M HYKIIOHOB B siipe. Slnepubie cuibl. JledexT maccsl sapa.
SnepHble peakuunu. Jlenenue u cUHTE3 S€EP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobOiieMbl W TEPCIEKTHBBI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKpPbITHE MO3UTPOHA.
Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.
dyHnaMeHTaIbHbIC B3aUMOACHCTBUSA. EAMHCTBO (hr3mdeckoit KapTHHBI MUPA.
TexHnueckne yCTpOMCTBa U NMPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CU€TurK HOHU3UPYIOINX YACTHLI.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTBbI ACTPOHOMUM U ACTPOPU3MKH

DTtansl pa3BUTHS aCTpOoHOMUU. [IpuKIIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

CosiHeuHas cucTeMa.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHeprun CosiHIA M 3BE3.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIM KIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botoluu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [Iyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopust bosbioro B3peiBa. PenmmkToBOE N3IIydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenns HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpeeNieHus MOJI0KEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1si CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JlyHsl, mianet, Miteanoro IlyTwu.

O600maromnee MOBTOPEeHUE

Pons ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJILHOM M ATHYECKOU cdepax AesTEIHHOCTA YeJI0OBEeKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NUECKON TEOPHUH
B (OpPMHpPOBAHWU TPEICTABICHUNA O (U3UYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJIECHUIN O TIPUPO/IE.



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 U TIPSIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
OTbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPa)kAaHCKOIrO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIYIIETO;

4)3cTEeTUYECKOr0 BOCIIMTAHMS :

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

pacHIMpeHre OIbITa JeATEeIbHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs  (UBMKKM  OCYHIECTBJISATH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMaTpuBaTh €€ 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
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (HU3HKH;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIIHMSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

CTaBUTb NPOOJIEMBI U 33/1a4H, 1OIMYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3allMI0 M MHTEPIpPETalri0 MHPOPMAUU pPa3IUYHbIX BUJIOB U (GopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HProHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
(dopmy mpencTaBiIeHHs U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh Kadye€CTBO CBOEr0 BKJIaJa M KaXKJIOIO yYaCTHUKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacHIupsATh paMKH y4eOHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX MPEAMTOYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.
CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUHA M MBICIUTEIBHBIX TMPOIECCOB, HUX PE3YIbTaTOB H
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATH ce0sl, TOHUMAs CBOM HEJOCTATKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS CpEIHEro oOImero oOpa3oBaHUS Yy OOYUYaIOIIUXCS
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEPECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJIEHUE K JOCTHXKECHUIO IEIU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy O0YHAIOIITNXCS YMECHUMN

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS] W3YYEHHBIX (PU3NUECKUX MOJICTICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qu3MUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh X HAa OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojielcTBUe Tel, nuddy3us, OpOyHOBCKOE IBMXEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlle, CBSI3b MEXKAYy IapaMeTpaMH COCTOSIHMSI Ta3a B HU3OIpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KUHETHYECKasl DHEPTHs, MOTCHIMAIbHAs dHEPTUs, MeXaHU4YecKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYUHAMU;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprus, paboTa rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYEHHBIEC JIEKTPUUECKHE CBOKMCTBA BEIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
MpU ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIIOIB3YEMBIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPeAHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsna, 3akoH KynoHa, mOpuITOM pa3iauyaTrh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTUMAJBHBIH CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3WYCCKUX BEIUYHMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESITEBbHOCTU C WCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPONCTB M J1abOpPaTOpPHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMMBIE ISl €€ peIleHUs, MPOBOAUTHh PACUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHNUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTy4aeMyr0 HH(OPMAITHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSl o0ecredeHus: 0€30MacHOCTH TPHU OOPAIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, pPalMOHAIBHO PACHPENENATh OO0S3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uu¢pposrIe)
n/m TEMIIPOrpaMMbI Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Paznen 1.OU3UKA U METO/blI HAYYHOT'O ITIO3HAHUA

®u3nKa ¥ METO/IbI HAYyYHOTO bubnuorexa [JOK
1.1 2
MTO3HAHUSA https://m.edsoo.ru/7f41bf72
Uroromopazneny 2
Pa3znea 2.MEXAHUKA
bu6moreka [IOK
21 Kuiemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroronopazneny 18
Paznen 3.MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnunoreka [JOK
' KUHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBITEPMOAHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BelecTBa. Ma3oBbIe MEPEXO bl https://m.edsoo.ru/7f41bf72

Hroronopaznemny 24



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

Paznen 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK
4.1 1
DEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN 12 bubnuorexa [JOK
' TOK. TOKM B pa3inu4HbIX cpeaax https://m.edso0.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpEMs 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne KoauuecTtBouacoB
arams DJieKTpoHHbIeNH(POBLIEOOPA30B

n Temaypoka Be KoHTpobHBI IIpakTU4ecku i[enml y aTenb:blepecypcg:p P
/ ero . epadorsbl epadoThl
n

®du3nKa — Hayka O MPUPOJIE.

1 HayuHble MeTO bl TO3HAHMS 1 05.09.202 bubmorera [JOK
v https://m.edsoo.ru/ff0c32e2

OKPYKAFOIIIET0 MHUpa 3

Ponb u mecto pusuku B

9 (hopMUPOBaHUHN COBPEMEHHON 1 07.09.202 bubnuorexa [JOK
HAy4YHOM KapTHHBI MUDA, B 3 R https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JCSATEIbHOCTHU JIIOICH
MexaHnueckoe OBUKECHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 12.09.202 bubnuorexa [JOK
nBuxkenus. [lepemelnenue, 3 T https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE

4 Bxoanas koHTpoJIbHAsI paboTa 1 1 14.09.202

3

5 PaBHOMEpHOETIPSIMOJIMHEWHOEIBUKE 1 19.09.202 bubnuoreka [JOK
HHE 3 R https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOETIPSAMOIMHENHOET 1 91.09.202 bubnuorexa [IOK
BH)KCHUE 3 R https://m.edsoo.ru/ff0c372e



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

CBobOoxHoe masieHne. Y cKopeHue

bubnuoreka [IOK

7 26.09.202
CBOOOHOTO TIa/ICHUS 3 https://m.edsoo.ru/ff0c39cc
KpuBosmmHeliHOE nBUXEHUE. Eu6 [IOK
. nOIMoTeKA
8 JIBuKeHre MaTepUaIbHOW TOUKH I10 28.09.202 httos://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU 3
[TpuHIUIT OTHOCUTENBHOCTH Bu6 OK
9 lanunes. UnepimanbHbie CUCTEMBI 03.10.202 nommotexa I
N https://m.edsoo.ru/ff0c3be8
otcuera. [lepBoriizakoHHbpIOTOHA 3
Macca Tena. Cuna. [lpunnummn Eub 110K
nOIMOTeKA
1 .B i .10.202
0 CYNEPTIOSHIMH CHIL. BTOpOH ?aKOH 05.10.20 https://m.edsoo.ru/ff0c3be8
HproTona a1 MatepuaibHOW TOUKH 3
1 Tperun 3akoH HeroToHA 1151 10.10.202 bu6moreka [IOK
MaTepHaTbHBIX TOUEK 3 https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHUpHOro TsaroteHus. Cumna Bu6 1OK
nonmoTeka
12| moecTH. 12.10.202 https://m.edsoo.ru/ff0c3d00
[TepBasskoCMUYECKAICKOPOCTH 3
13 Cuina ynpyroctu. 3akoH ['yka. Bec 17.10.202 bubnuoreka [JOK
Tela 3 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment
14 Tpenusi. Cuiia CONpOTUBIICHUS TTPU 19.10.202 bubnuoreka [JOK
IBIDKECHUHU TEJAa B )KUIKOCTH WU 3 https://m.edsoo.ru/ff0c3f76
rasze
[ToctynarenbHOE U BpaliaTeabHOE
o pat . bubnuorexa [IOK
15 JBUKEHHE a0COTIOTHO TBEPIOTO 24.10.202
https://m.edsoo.ru/ff0c41a6
tena. MoMmeHTcunbl. [Inevocuisr. 3



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

VY cnoBUSpaBHOBECUATBEPAOTOTENA

16

NMnynsc MmaTepralbHOM TOYKH,
CUCTEMBI MaTEPUAIBHBIX TOYEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
HMITyJIbCa. PeakTHBHOEIBIIKEHUE

26.10.202
3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

17

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MaTepuaabHONW TOUKH.
TeopemaoOM3MEHEHUMKMHETUYECKO
W SHEpruun

07.11.202
3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

18

[TorenumansHas 3HEPTHUS.
[ToTeHumanpHas 3HEPIUs yIpyro
ne(OpMUPOBAHHOU MPYKUHBI.
[ToTeHnmanbHasIHEPTUATENABOINU3H
MOBEPXHOCTU3EMIIN

09.11.202
3

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

19

TloTennmanepHEIE U
HEMOTEHIMAJIbHEIE CHIIBL. CBSI3b
paboTHl HEMOTEHITUATBHBIX CHIT C
H3MEHEHHEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TEIL.
3aKOHCOXpPaHECHUSIMEXaHUUECKOW
SHEPTHUH

14.11.202
3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

JlaGopaTopHas pabota
«HMccnenoBanue cBsi3u pabOThI CHITBI
C M3MCHEHUEM MEXaHUYECKOM
SHEpPruM Tella Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KIyTay

16.11.202
3

21

KonTponpHas paboTa no Teme
«Kunemaruka. Jlunamuka. 3aKkoHbI

21.11.202

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



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

COXpPAaHCHUA B MCXaHUKC)

OcHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M

bu6mmoreka [IOK

22 23.11.202
TEOpUU. bpOYHOBCKOEIBUIKECHHUE. 3 https://m.edsoo.ru/ffOc4dc2
Huddysns
Xapakrep ABUKECHUS U
23 B3aUMOJEIICTBHU YaCTHI] BEIIECTBA. 98.11.202
Mojenu cTpoeHust ra3os, 3
KHUJKOCTEH U TBEPABIX TEI
M . K
24 acca mousekyis. KonmugecTso 30.11.202
BemecTBa. [loctosiHHass ABoraapo 3
TernmoBoe paBHOBECHE.
25 Temmnepatypa u e€ usmMepeHue. 05.12.202
[Hkamaremneparypllenbcust 3
26 Wneansueiii raz B MKT. OcHOBHOE 07.12.202 bu6moreka [IOK
ypaBuenue MKT 3 https://m.edsoo.ru/ffOc4fde
AOcoJroTHas TeMIIepaTypa Kak Mmepa
cpeAaHel KUHETUYECKOM SHEPruun
27 BIDKCHHST MOJICKYJT 12.12.202 bubmmorexa [IOK
A - o https://m.edsoo.ru/ff0c511e
YpaBHenneMeHieneeBa- 3
Knaneiipona
28 3akon/lanbTOHA. ["a30BBIE3aAKOHBI 14.12.202
3
29 JlaGopaTopHas pabora
«HccnenoBanne 3aBUCUMOCTH 19.12.202



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

MEX1y ITapaMeTPaMu COCTOSTHUS
Pa3pekKEHHOTO ra3a»

H3omporiecchl B U1ealibHOM rase u

bu6mmoreka [{OK

30 21.12.202
uX rpaduuecKoe MpeaCTaBICHIE 3 https://m.edsoo.ru/ff0c570e
Buyrpennssa sHeprus
TEPMOIUHAMUYECKOW CUCTEMBI 1

31 crocoObl €€ N3MEHECHHS. 96.12.202 bubnuotexa [JOK
KonunuectBoTemnoTs! u padboTa. 3 https://m.edsoo.ru/ff0c5952
BryTpeHHASIIHEPT U0 JHOATOMHOTO
uJeanpbHOTOTa3a

bu6moreka [IOK
32 B 28.12.202
HABITEILIOTIEpE/ati 3 https://m.edsoo.ru/ff0c5c36
VY enbHasg TEIUIOEMKOCTE BEIIECTBA.

33 KonndecTBo TEMIOTHI MpH 09.01.202 bubnuorexa [JOK
Terioneperaye. 4 https://m.edsoo.ru/ff0c5c36
AnmabaTHBIMIIpOLIECC

34 [TepBrlil 3aKOH TEPMOAMHAMUKHU U 11.01.202 bubnuoreka [JOK
€ro NpUMEHEeHHUE K U30Ipolieccam 4 https://m.edsoo.ru/ffOc5efc
HeoOparumocTh mporieccoB B

35 npupojie. Bropoii 3akoH 16.01.202 bubmmorexa [JOK

PHpOAIS. S1OP . https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKH 4

36 HpI/IHuI/nj neiicreus u KITJI 18.01.202 bubnuoreka [IOK
TETMJIOBOW MaIlIMHBI 4 https://m.edsoo.ru/ff0c600a

37 Huxn Kapuo u ero KIT[



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

23.01.202
4

DKOJIOTHYECKUETTPOOIEMBITETIIONHE

38 25.01.202
preTuKu
4
Oo6o06maromuit ypok
bubmmoreka [{OK
M . .01.202
39 | «MonekymspHas ¢puznka. OCHOBBI 30.01.20 httos://m.edsoo.ru/ff0c6938
TEPMOINHAMUKIY 4
KonTposnbHas pabora no teme Bi6 LIOK
HOJIMOTEKA
4 M . 1.02.202
0 «Mosexynapras pusnica 01.02.20 https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMO JTHAMHKI 4
41 [TapooOpazoBanre U KOHICHCAIIHSI. 06.02.202 bu6moreka [IOK
Hcnapenue n kunenve 4 https://m.edsoo.ru/ff0c63b6
AOCOoIIOTHAS M OTHOCHUTEIIbHAS Eubs 1OK
nOIMOTEKA
42 BIDKHOCTD B(:S,nya. 08.02.202 https://m.edsoo.ru/ff0c64d8
Hacermennsriitnap 4
Trepnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPOTIHS Euts 1OK
nOIMOTEKA
43 I . K 13.02.202
CBOMCTB KPHCTAITIOB. e https://m.edsoo.ru/ff0c65f0
KpUCTaJLIHI. 4
CoBpeMeHHbIeMaTepHaIbl
[TnaBneHue U KpUCTAIUTH3AIIHSL.
p H 15.02.202  Bubsmoreka [IOK
44 V nenpHasg TEIUIOTa IJIaBJIEHUS.
4 https://m.edsoo.ru/ff0c6708
Cybnumarus
45 | VYpaBHeHHeTeIuIoBorodaiaHca 20.02.202 Bubmmorexa LIOK

4

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

Onexrpuzanus Tei1. DIEKTPUIECKUN

bubnuoreka [IOK

4 . 22.02.202
0 3apsi. J1Ba Bitfa SMCKTPHHIECKIIX 02.20 https://m.edsoo.ru/ffOc6bcc
3apssIoB 4
[TpoBOTHUKH, TUIIEKTPUKH U
47 H(I))JI HOBO HI/?KI/I 3aK(F))H 27.02.202 bubmorexa HOK
YHPOBOA ] o https://m.edsoo.ru/ffOc6bcc
COXPaHEHUS IEKTPUICCKOTO 3apsia 4
B3aumoercrBue 3apsiaoB. 3akoH Eub 10K
HOJIMOTEKA
4 K .T [ [ 29.02.202
8 yioHa. TOYeUHBIH AIEKTPUICCKUN 9.02.20 httos://m.edsoo.ru/fi0c6ced
3apsi 4
Hanpsik€HHOCTB eKTpUYECcKOro
49 noJis. [Ipuniun cynepvnosnmm 05.03.202 bubnuorexa [JOK
AIEKTPUYECKUX TTOJIEH. 4 https://m.edsoo.ru/ff0c6df2
JInHMMHANIPSHKEHHOCTH
PaGora cui aneKTpocTaTuyecKoro Eu 10K
nbnmoTexa
S0 | mons. [orenuar. 07.03.202 https://m.edsoo.ru/ff0c6f00
Pa3nocTenoTeHnyanos 4
[Iposo e
POBOJIHUKHU U IUAJIEKTPUKHU B BuGmiorexa LOK
51 ANEKTPOCTATHYECKOM II0JIE. 12.03.202
https://m.edsoo.ru/ff0c7018
JpieKTpruuecKasnpoHUIIAeMOCTh 4
. bu6mmoreka [JOK
52 OnekrpoeéMkocTb. KoHnmencarop 14.03.202 httos://m.edsoo.ru/fOCT126
DIEeKTPOEMKOCTD IJIOCKOTO Eu6 110K
noIMoTeKa
53 . 19.03.202
KOHAEHCATOpa. JHEpris https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa 4
54 JlaGopaTopnas pabora "H3mepenune 91.03.202

IEKTPOEMKOCTH KOHJEHCcaTopa"

4



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

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJEHCAaTOPOB, KOIMMUPOBAIBHOTO

55 amnmnapara, CTpyWHOTO MPUHTEpa. 04.04.202
DneKTpocTaTUYeCKas3aIuTa. 4
3a3eMIIEHUEANEKTPOIpUOOpOB
DNEKTPUUYECKUH TOK, YCIOBUS €TI0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
56 | Cwuna toxa. Hanpshxenue. 09.04.202
CormnpoTHBICHHE. 4
3axkoHOMmaansyyacTKalenu
[TocnenoBarensHOE, apauieIbHOE,
CMEIIaHHOE COCTUHEHNE BuGmorexa LOK
57 npoBoAHUKOB. JIabopaTopHasipaboTa 0.5 11.04.202 htts://m.edsoo.ru/fOCTAf0
«M3yueHrecMeIaHHOTOCOEIMHEHUS 4
PE3UCTOPOB
PaboTa 1 MomIHOCTH
58 ANEKTPUIECKOTO TOKA. 16.04.202 bubmorexa [IOK
https://m.edsoo.ru/ff0c7838
3akon/[xoyns-Jlenna 4
3axod OMa U1t MOJIHOM
(3aMKHYTOM) DJIEKTPUUECKOU TICTIH.
59 KopoTkoe 3ambikanue. 05 18.04.202 bubnuoreka [JOK
Jlaboparopnas padora «M3mepenue 4 https://m.edsoo.ru/ff0c7ae0
O/IC ucTouHuKa TOKa U €ro
BHYTPEHHETO COMPOTUBIICHUS
DNeKTpOHHAs IPOBOAUMOCTD
60 TBEPIBIX METAJUIOB. 3aBUCUMOCTh 93.04.202
COMPOTHUBIICHUS METAIIJIOB OT 4
Temiiepatrypbl. CBEpXIIpOBOIUMOCTD
61 | DOnexkTpuuecKUu TOK B BaKyyMe. 25.04.202



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

CBouCTBa IEKTPOHHBIX ITyYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAS
U NIPUMECHAas MPOBOJAUMOCTb.

bu6mmoreka [IOK

62 30.04.202
CoucTBap—Nn-niepexoa. 4 https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIEPUOOPEI
DNEeKTPUYECKUN TOK B pacTBOpax u
63 pacruiaBax 3JeKTPOJIMTOB. 02.05.202 bubnuorexa [JOK
DNEKTPOTUTHIECCKAS TUCCOIHAITHSI. 4 https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DJIEKTPUYECKUU TOK B ra3ax.
CamMoCTOSITENbHBIN U
HECAMOCTOSITENIHBINA Pa3psijl. Bu6 OK
64 | Monnus. [Tnazma. DaekTpuyeckue 07.05.202 nommoreka L
N https://m.edsoo.ru/ff0c84ae
MPUOOPHI M YCTPONCTBA U UX 4
MIPaKTUYECKOE MPUMEHEHHE.
[IpaBunarexHUKNOE30MACHOCTH
bu6mmoreka [JOK
65 HroroBaskoHTpoJibHasspaboTa 14.05.202 httos://m.edsoo.ru/ff0c86fc
66 O0600mmarmuiypok 16.05.202 bubnuoreka [JOK
«IIEKTPOIMHAMUKAY 4 https://m.edsoo.ru/ff0c88be
67 O6006marmutypox 16.05.202 bubnuoreka [JOK
«IIEKTPOIMHAMUKAY 4 https://m.edsoo.ru/ff0c88be
68 PezepBHblit ypok. O0oOmIaronuii 93.05.202 bubnuoreka [IOK

ypok 1o TeMam 10 kiacca

4

https://m.edsoo.ru/ff0c8c56
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




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

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

1. ®usuka. 10 knace. YueOHuk 1151 o01mieo0pa3oBaT. opraHu3aluii ¢ mpui.Ha
ANIEKTPOH. HocHuTee: 6a30BbIi U npoduabHbIi ypoBHU/ ['.4. Mskumes, b.b.
byxosues, Corckuii H.H./ M.: [Ipocsemenune, 2020.

2. Kynepmreitn }0.C. ®usuka. {uddepeHupoBanHbie KOHTPOJIbHBIE paOOTHI. 7 -
I1xmacc.CII6.: M3a. [lom «CenTsi6pn», 2015.

3. ®usuka. «KKOHCTPYKTOP» CaMOCTOSITENTbHBIX M KOHTPOJIBHBIX pador. 10 — 11
KJIaCChI: TTocoOme i yuuTeneit obmeoopazonar. yupexaenuit/ C.M.
AnpgpromeukuH, A.C. CnyxaeBckuil.- M.: IIpocBemenue, 2018.

4. Coopnuk 3ama4 o ¢usuke. 10-11 knaccer (k yueOnukam I['.51. MsikuieBa
u.ap.) — M.: Dk3amen, 2019.

5. Coopnuk 3amad o ¢usuke mis 10—11 xmaccer: mocodue i yaarmmxcst
oOmreoOpasoBar. opraHu3anuii: 6a30BbIi 1 podui. yposau / H.A.
[TapdenTtrena.- 5-¢ u3a. M .: Ilpocsemenue, 2017 r.

6. ®m3uka. 3amagnuk. 10-11 ki.: [Tocobue mas 0O1meo6pa3oBar. yapeKaeHUM /

PeivkeBuu A. I1. - M.: JIpoda, 2019.



7. TeMaTU4eCKue CaMOCTOSATEIbHbIE U KOHTPOJIbHBIE PaOOTHI 10 pusuke.10
kiacc. / O.W. I'pomuesa.- M.: Ok3amen, 2017.

8. A.IL. PeimkeBuu. COopHuK 3a7a4 1o ¢pusuke. Mocksa, poda, 2017 r

9. ®poHTanpHbIe TabOpaTOpHbIE paboTHI O Pu3uke B 7-11 knaccax
oOmieoOpa3oBarenbHbIX yupexaenusx: Ku. ansa yaurens / B.A. bypos, F0.1.
Huxk, b.C. 3BopsikuH u ap.; nox pen. B.A. byposa, I'.I'. Hukudopoga. - M.:
[Ipoceemienue: Yue0, aut., 2015

10. Koaudukatop 37€MEHTOB CoJiep KaHus U TpeOOBaHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB 00111c00pa30BaTeIbHBIX YUPESXKACHUHN 111 ipoBeaeHus B 2024 rony
€IMHOTro TocyapcTBeHHOro sk3ameHa no ®1U3UKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITEILHBIX U KOHTPOJIBHBIX
pabot. MockBa «Mnekca» 2019 r.

12. ®usuka. 10 kmace: TEXHOJIOTHYECKHUE KapThl YPOKOB 1o yueOHuky I 4.
Msxkumesa, b.b. byxosuesa, H.H. Corckoro/ aBr.-coct. H.JI. [lenareituenko.-
Bosarorpaa: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 kinacc. [loypounsie muansl o yueonuxy I 51.
Msxkumesa, b.b. ByxoBuesa. B.: Yuurens, 2020.

14. COOpHHK TECTOBBIX 3aJaHUI I TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.

®uzuka 10 knacc. M.: «Muremniext-Lentp», 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



1. budmuotexa L{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://ledu.skysmart.ru

5. https://urok.apkpro.ru






