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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢uszuke 06a30BOro ypoBHSI Ha YpPOBHE CpEIHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3nke Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
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 «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o HaumOosee OONIMX 3aKOHAX IPHUPOJBI, BHICTyNas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHHM, HM3ydaeMbIX XHUMHEH, OHOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MATEpPHAJIOB C 3aJaHHBIMH CBOMCTBAMU MU JAPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBYy kypca (usmku sl ypOBHS CpPEAHEro OOIIero o0pa3oBaHHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopun ((popMUpOBaHUE MPEACTABICHUN 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).

CHUCTeMHO-IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3UKU peaiu3yeTcsl MpPexie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OOIIHMA CIHCOK YYCHHYCCKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecreunBaeTcs OBIAJCHHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. /[ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIFOTCS 3aJIaHUS 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 MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHUI0 y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOxoauMoe JlabopatopHOoe OO0OpYJIOBaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH M  00ECIIEUMBACT TMOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyetcst B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCsS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITU(PPOBBIX JabopaTopuil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

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

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (pOopMUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

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

e (opmupoBaHne ymMeHUN OOBSICHATH SBIECHUS C HMCIHOJBb30BAaHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

npoIecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHETO 00IIIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3MUECKOr MOJIENH, aIEKBATHON YCIOBUSAM 3a1a4H;

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

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
(Gu3MUeCKUX HKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTalud HHPOpPMaIHH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obpazoBanus orBoauTcs 136 vacos: 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
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB € YYETOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o npupoxe. HaydyHble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

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

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyUHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHKEHUS.
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 pPaBHOYCKOpPEHHOE MPSMOJUHEHHOE nBIKeHHe. 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 IMMOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

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

Jlemoncmpayuu

Mogenbp cucTeMsbl 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.



N3mepenue yckopeHus: CBOOOIHOTO MaieHHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS] MEXKAY NyTAMH, MPOUICHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['amunes.  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 TtaroteHusi. Cuna Tsokectu. IlepBast kKocMmuyeckas
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 IBH)KEHUU Teja B AKUIKOCTH WIIH rase.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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 MTOKOS, KAUYE€HUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

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.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOIMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepnl MoJieky. KonmdectBo BemecTBa. [loctossHHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeIHEW KUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpelncTaBIeHUE H30IMPOLIECCOB: H30TEPMA, 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 JIBUKEHUS.

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 axkcnepumenm, 1abopamopHsie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmoauHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAs TEIUIOEMKOCTh BEILECTBA.
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 NpoLeccoB 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.



TexHuueckue yCTpPOWCTBA U MPAKTUYECKOE TPUMEHEHUE: 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 MyTéM TpeHUs (BUICOAECMOHCTpAIIHS).

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 skcnepumenm, 1abopamopHsie pabomsi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3ayxa. HacklmieHHbId map. YjaenbHas 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.

VYpaBHeHuUE 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
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3nekTpuueckoro mnois. [IpunHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

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

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBINA annapar, CTPYUHBIN OPUHTED.

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 a1eKTpoEMKOCTH 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.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNeKTpUUeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

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

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



DIIEKTpUUYECKUd TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

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

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3Mepenue »saeKkTpoaBUXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

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

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SBJICHUE, HAay4HbIH (pakT, rumore3a, (puU3MYecKas 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 TPUTOHOMETPUYECKOE TOXKIAECTBO,
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 ITPUPOLE.

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: BNaXXHOCTb 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 TypOHHa, ObBITOBOM XOJOJMUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FATbBAHUKA.

IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nWka» Ha YpPOBHE CpEIHEro oOIIero
oOpazoBanus (0a30BBI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIC PE3YyIbTAThl OCBOCHUS yueOHOro npeamMera «Du3nkay T0IKHBI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW IMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PaCIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU ESATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUN 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATAE  TPAJULMOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYIO JIESATEIBHOCTh B MHTEpPECAX IPa)XKTAHCKOTO
00IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIIlNH;

YMEHHE B3aUMOJIEMCTBOBATH C COUMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU AEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

chopMHUPOBAaHHOCTH POCCUNCKOM rpa)K1aHCKOM WJICHTUYHOCTH,
MaTpUOTHU3MA;



IIEHHOCTHOE OTHOIIICHWE K TOCYAApCTBCHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS .

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO ITOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTHA YYEHOTO;

OCO3HAHKE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIFOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
NpHUCYIIETO (PU3UIECKON HAyKe;

5) TPy/10BOro BOCIIUTAHMS:

UHTEpEC K pasiudyHbIM cepaM MpoPEeCCUOHATBLHON JCSITCIBHOCTH, B TOM
YKCJIC CBSI3aHHBIM C (PM3MKOW M TEXHUKOH, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KM3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOO0Opa30BaHUIO B 00JIaCcTH
(GU3HKY Ha TPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

c(hOpPMHPOBAHHOCTh SKOJOTHYECKOW KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTHYCCKUX MPoOIIeM;

IUTAHKUPOBAHWE U OCYIIECTBICHUE ACHCTBUI B OKPYKAOIIICH cpejic Ha OCHOBE
3HAHMSI IIeJIeH YCTOWYMBOTO Pa3BUTHS YEIOBCUCCTBA,

pacIIMpeHre OIbITa JEATCIbHOCTH DKOJIOTMYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (PHU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO pa3BUTHUs (PU3UUCCKOM HAYKH;

OCO3HAaHHWE IIEHHOCTH HAYYHOW JEATECIIbHOCTH, TOTOBHOCTH B IIPOIECCE
M3ydyeHUss  (U3UKH  OCYIICCTBIATH  MNMPOCKTHYID W HCCIEI0BATEIbCKYIO
NEeATeIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckue a1eiCcTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh eI JESATCIIbHOCTH, 3aJaBaTh IapamMeTpbl U KPUTEPHUH HX
JIOCTHKCHMS



BBISIBIIATH  3aKOHOMEPHOCTH M TPOTHBOPEUMS B  paccMaTpUBAEMBIX
(GU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepuaIbHBIX U HEMATepUATbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCIEICTBUHN AESITETLHOCTH;

KOOPAMHUPOBATh W  BBHIMONHATH paboOTy B  YCIOBUSIX  pEANbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MTPOOIIEM.

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUSAMH M METOJaMHU
Gu3NIEeCcKOil HAYKH;

BJIaJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATEILCKON M MPOCKTHON JEITeILHOCTH
B 00sact (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTENIBHOMY TOUCKY
METOJIOB PEIICHUs 3a/ad (PU3UYECKOTO COACPNKAHHS, MPUMEHEHHUIO Pa3TUIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 110 TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAllMU, NPEeoOpa3OBaHUI0O M TPUMEHEHUIO B Pa3UYHBIX yUCOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3AaHUH YI€OHBIX MIPOCKTOB B 00JIACTH (PU3HKH;

BBISIBIIATH TPUYMHHO-CIICACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0Opa30BaTEIbHOU
JCSTEILHOCTH, B TOM YHCJIC IPU U3yYeHUU (DU3HKH,

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCHTh 3HaHUS 1O (U3UKE B TPAKTHYECKYIO O00JaCTh
KU3HEIESITEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OpUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHMUS.

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HaBBIKAMH TMOJTydeHUs WH(opmaruu (U3HUeCKOro COACpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOWCK, AaHAJU3,
CUCTEMATH3alUI0 W HMHTEPIPETANi0 MHGOPMAIMKN PAa3INYHBIX BUIOB W (HOpM
MPEICTABIICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OPMALINH;



WCIIONB30BaTh  CpeAcTBa  HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIIMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, pecypcocOepekeHusi, TPaBOBBIX ©  ATHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTrO COJEpKaHUS B PA3NMUHBIX (popmaTax c
y4€TOM Ha3Ha4YeHUs MH()OPMAIINK | 1IeTIEBO ayTUTOPUH, BEIOWpasi ONTUMAIHHYIO
dopmy mpencTaBICHUS U BU3YaTH3AIIH.

KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIIECTBIIATH OOIIEHNE Ha YPOKaX (U3UKH U BO BHEYPOUHOU JESATEIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA  KOH(MIWUKTHBIX CHUTyallud W CMATYATh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HW3JIaraTh CBOI TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaTbHOM
paboThI;

BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JCUCTBUH C y4ETOM OOIIHX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WieHa KOJIJIEKTUBA;

OPUHUMATh 1€MW  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIUHUPOBATH JEUCTBUS TO €€ JIOCTHKCHHIO: COCTaBJIATh IUIaH JIEUCTBHM,
pacnpenensiTb poyiid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOU paboTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KAXKIOTO y4YaCTHHKA KOMAaH/IBl B
0OIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE TMPOEKTHI, OLIGHWBATh HWIEHU C TO3WUIMU HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE IIOBEJECHUE B Pa3IUUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryiasiTuBHbIe YHHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO NESITENBHOCTh B O0JACTU
GU3MKH W aCTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUJIAH PEIICHHS] PACUETHBIX U KAaYECTBEHHbBIX
3aj/1a4, TUTaH BBIMTOTHEHUS TPAKTUYECKON PabOThI C YI4ETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOIo MpeIMEeTa Ha OCHOBE JINYHBIX MPEANOUYTECHUH;



nenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHUpPOBaThb ero, OpaTh Ha ce0d
OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULHUA B 001acTH
(U3HUKH, TTOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTEIILHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIMsIM, BHOCUTh KOPPEKTUBHI B JIESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIAJIETh  HABBIKAMHM  TIO3HABATENBHOW  pediIeKcMu KaKk  OCO3HAHWUS
COBEpIIAEMBbIX JEHCTBHIA M MBICIUTEIBHBIX MPOIECCOB, WX pE3yJIbTaTOB M
OCHOBAHUM;

UCTIOIBh30BaTh MPUEMBI pedIEeKCHUU IS OLEHKH CUTYallud, BHIOOpa BEPHOTO
peleHus;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMCHHO IPUHUMATh PEIICHUS IO HUX
CHIDKEHUIO;

NPUHAMAaTh MOTHBBI M apryMEHTBl JAPYIMX IIPH aHaJM3e pPe3yJIbTaTOB
JeSTENLHOCTH;

NPUHUMATH ceOs1, MOHMMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX TpHU aHajdu3e pe3yJIbTaToB
NEeSITEBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B npornecce noctukeHus JTUYHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPaAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUsA Yy 0O0YyYarOIIHXCS
COBEPIIEHCTBYETCS HYMOIMOHATBHBIN UHTEIJIEKT, IpeInoIaramui
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJIETh HANPABICHUS Pa3BUTHUA COOCTBEHHOM AMOIIMOHANIBLHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJTUPOBaHMS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIMOHATBEHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO MU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOLIMOHAIBHOE COCTOSIHUE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHWHU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COIMAJTEHBIX HABBIKOB, BKITIOYAIOIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HUHTEPEC U pa3peniaTh KOHMIUKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poOJib U MeCTO (Pu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU ESATEIBHOCTH JIOIEH;

YUUTHIBATh TpaHUIbl MPUMEHEHHS HU3YYEHHBIX (QU3NYECKUX MOJENei:
MaTepHalibHas TOYKA, HHEPIMAIbHASL CUCTEMa OTCUYETa, a0COIIOTHO TBEPJOE TENO,
UJCAJIBHBIM a3, MOJAEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
ANEKTPUUECKUM 3apsi MpY pelieHnH (PU3NYECKHX 3a]1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MIPSAMOJIMHENHOE
JIBUKEHUE, CBOOOTHOE TMAJ€HUE TeJl, ABWKEHHE 10 OKPYKHOCTH, HHEpIUs,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPIBIX TEJl, U3MEHEHNEe 00BbEMA TeJ IPU HarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
paBHOBECHUE, HUCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COoCyle, CBs3b MEXAY IlapaMeTpaMM COCTOSHHMSA Tra3a B  H30Ipoleccax,
JIEKTPU3ALUs TEll, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBAaTh MEXAaHUYECKOE IBM)KCHME, HCIOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETUYECKasl YHEPIUsl, NOTCHUUAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MeXaHHWYecKass MOILIHOCTb; IpU ONHUCAHUU TPABUIBHO TPAKTOBATh
(u3NYeCKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXoJIUTh (OPMYJIbI, CBA3BIBAIOLIUE NAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCIONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsi DHEPrus XaOTHYECKOrO ABMXKCHUS MOJIEKYJ, CPEIHEKBaJApaTUYHasd
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHeprusi, padbora rasa,
KOA(Q(GUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
NPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUsI M EOUHUIIBI, HAaXOAUTh (POPMYJbl, CBS3BIBAIOIIME JIAHHYIO
(Gu3nYecKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3NUECKHUE BEIUYMHBI: IEKTPUUECKHUN 3aps,
JIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD IOJIA, MOTEHIMAJ, Pa3HOCTh [IOTEHIINAJIOB;
P ONHWCAHUM TPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICT HCIOJb3yEMbIX



BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAHCHHUS HWMITYyJIbCa,
OPUHLUI CYMEPHO3UINH CHUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CHUCTEM
oTcY€Ta, MOJEKYISIPHO-KHHETUYECKYI0 TEOPHUI0 CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3iinyaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPAHHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUMBI JCHCTBUSA MalluH, MNpHOOPOB |
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTBHI T10 HWCCIECNOBAHUIO (DU3MYECKUX SIBICHUU U
IPOIIECCOB C HCTOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEIUYMH, TIPU
ATOM BBIOUPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU STOM KOHCTPYHUPOBATH YCTAaHOBKY,
¢uKcUpoBaTh PE3YNbTATHl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BHIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIOB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BBIOWpATh (DU3UYECKYI0 MOJEINb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOANMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAcUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4i: BEICTPAUBATh JOTHUECKH HEIPOTUBOPEUNBYIO
HENOYKY PAaCcCYXICHHH C OMOpOM Ha HM3yYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nyecKue sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U MPEACTaBICHUS Y4eOHONW U Hay4YHO-TIOMYJSPHON MH(POpPMALIMU, MMOTYYEHHON U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATh MOIy4yaeMyl0 HH(GOPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIEr0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TpUOOpaMH M TEXHUUYECKUMHU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOUIEN CPEAE;

paboTaTh B TPYIINE C BBHINOJHEHUEM pPa3JIMUHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh pPabOTy TPYMIbl, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
MJIAHUPOBATH JIESATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIAJ] KaXKJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMO MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTOo (pU3uKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKOU ACATEIIBHOCTU JIFOAEH, LEJIOCTHOCTh U €IUHCTBO
(duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS HU3YYEHHBIX (QPU3NUYECKUX MOJENei:
TOYEYHBIN AJIEKTPUUECKUM 3apsjl, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, sACpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO Sifjpa MPH PEHICHHH (U3MUECKHUX
3a7a4;

pacno3HaBaTh (pu3nYecKue ABJICHUS (IIPOILIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DU3HMKU: DIIEKTPUUYECKAsl MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aMMOICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKLHS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JBWXKYLIMWCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekTpraeckuii 3pdekt (hororddekT), cBeTOBOE MaBlICHUE, BOZHUKHOBCHHE
JIMHEMYaTOrO0 CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJICHUSA (MPOLIECCHI), HCMONIB3YAd (PU3NUYECKUE BEIUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE



CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIAs CHUJia, padoTa TOKa,
WHAYKIMS MarHuTHOrO Tmojs, cuia Ammnepa, cuna JlopeHmna, WHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl SJIEKTPUUECKOTO M MArHUTHOIO IMOJIE€W, MEPHOJ U YacTOoTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B Mpolecce
FapMOHMYECKUX JJICKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHUJIa JIMH3bI, IPU OINUCAHUU TPaBUIBLHO TPAKTOBATh (PU3NUECKUUN
CMBICII HCIIOJB3YEMbIX BEJIWYWH, HMX OO0O3HAUCHUS W E€IUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYI0 BEJIWYHUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOLECCHI, HCHOJIb3YS
dbu3uYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIUsi U UMIMYJIbC (OTOHA, MIEPUO/] MOJypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SIJIep, TPU ONUCAHWHM TMPABUIBHO TPAKTOBATh (PU3UUYECKUNU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HAYEHUS M EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIMYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUCCKON BEJIMYMHBI,

aHAJTM3UPOBaTh (PU3HMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nueckue
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0OBATEIBHOTO U MapajlyIeIbHOIO
COEMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JleHna, 3akoH »IEKTPOMarHUTHOMN
UHIYKUWH, 3aKOH MPSAMOJIMHENHOTIO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIUTeWHa ans GororddexTa,
3aKOH COXPAaHEHHUS SHEPruH, 3aKOH COXPaHEHUsS HUMITYJbCa, 3aKOH COXpPAaHEHUS
ANEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (HOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIIBI, 00JIACTH)
IPUMEHUMOCTH;

ONpENEATh HAIIPABICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIHKCHIBaTh H300paKCHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIONHATh OJKCIEPUMEHTHI IO HCCICJOBAHUIO (U3HUECKUX SBICHUH U
MIPOLECCOB C HKCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUW: IPU 3TOM
dbopmynupoBaTh TpobieMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpOBaTH BHIBOJBL

OCYIICCTBIISITH TMPSMBIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



UCCJEI0BATh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH C HCIOJIb30BAHHEM
NPSIMBIX WU3MEPEHUN: TPU O3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUAE TaOIUI] U
rpaduKoB, AeaTh BEIBOJABI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKON U MPOEKTHOU
JESATENbHOCTU C UCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a00OpaTOpHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7aud C SIBHO 33JaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJIb3Ys (PM3MUECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHajM3a yCJIOBUA 3aJa4H
BLIOMPATh (U3UYECKYIO MOJICIb, BBIICIATH (PU3UUYECKUE BEIUUYUHBI U (HOPMYIIHI,
HEoOXOouMBbIe ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEANBHOCTD
MOJIYYEHHOTO 3HAYEHUSI (PU3NUECKON BETUYUHBI;

pelaTh KAYeCTBEHHBIC 3aJ1aul: BRICTPAUBATh JIOTHYCCKH HEMIPOTUBOPEUUBYIO
[IENOYKY PACCYXJACHUM C OMOpod Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKkue sIBICHUS;

UCIIONIB30BaTh ~ TPU  PEIICHWHM  y4eOHBIX  3aJad  COBPEMCHHBIC
WH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUH
U TIpe/ICTaBleHUs] y4eOHON U HAyYHO-TIOMYJISIPHOW MH(OpMAIUK, OTYYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyr0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HMU;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS U COOJIIOICHUS] HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TpyHIie C BBHIMOJHEHUEM pPa3IUYHBIX COLHUAIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITENILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJIeKBATHO OLICHHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPHHCHIA B MEXALHIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @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







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN AESATETbHOCTH JIIOACH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/I)II)(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cubl. [1nedo cunbl. ¥YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

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



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

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO HACOB I10 68

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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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