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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHSI Ha YPOBHE CpEIHEro 0OIero
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 MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rMKe Ha 6a30BOM ypOBHE HAa OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
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 Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS IIPU BBINOJHEHUH UMH YUEOHBIX HCCIIEJOBAaHUMN.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lenoB (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 NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIIECTBE 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 3KOJOTMYECKUMHU MPOOIIeMamMu.

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

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

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISOTCA (uU3uveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE YIENAETCS PEUIEHUI0 PAacYETHBIX U KadeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /(s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS 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 IMUKIa. B kaOuHeTe (DU3WUKH 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 W OOCCICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, 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 CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH,

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 PeleHneM CIeAYIoMUX 3a/1ad B

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



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

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

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MNOJApPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

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

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOIO IJIAHUPOBAHHS WU TMPOBEIACHHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wusyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obpazoBanus orBoauTcs 170 yacos: B 10 kimacce — 102 ygaca (3 yaca B Henelnw), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMUTENb JelaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o npuponae. HaydyHbie MeTOIbl NO3HAHUSA OKPYXKAIOILIETO
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 mMecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON 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 JIBUXKEHUS.
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 MPSMOJUHEHHOe 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 IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS 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 MaTepuaabHON TOuku. TpeTuii 3akoH HploTOHA /1J1s1 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument 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 MNPUMEHEHUE: 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.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

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, BO3SHUKAIOUIUX 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 HU3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAaHEHUS HMITYJIhCa.
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.

[Tepexo1 MOTEHIMAIBHOW SHEPTUH B KHHETHIECKYIO 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 MPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUS YaCTHI] BEIIECTBA. MOJEIN CTPOCHUSI Ta30B, >XKUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
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. ['a30oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABJICHUS ra3a Ha CTEHKHM COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphbl BO3yXa B HEW.

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  MJAECAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMHUKH K Hm3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kod3d@uiimeHT Mojae3HOTo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JSHEPrUM Teja MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anauabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

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

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSL CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJMHMKHM, OUANEKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratuueckoro  moisg.  llotenmuman.  PasnHocTb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpPOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaAEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

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

DNEeKTpUYECKUd TOK. YCIOBUA CYLIECTBOBAHUSA BJIEKTPUUYECKOIO 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 JDxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKM TOK B  pacTBOpax MW  paciuiaBax  dIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKA, DIECKTPOHATrpEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH CONIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABIKYILIEH CHIIBI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

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

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

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

buonocusn: Mmexannyeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, 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, JJIEKTPHUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAs THCCOLMALIMS,
rajbBaHUKa.

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

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IOJAUIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKash 3alluTa, 3a3€MJICHUE 3JIEKTPOIpPHOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

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

OcBoenne yueOHOro mpenmera «®Dusmka» Ha ypOBHE CpEAHErO OOIIEro
oOpazoBanus (0a30BBI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3YyIbTaThl OCBOCHHS yueOHOro npeamMera «Du3nkay TOKHBI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW IMO3UIMEH JHUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATEILHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

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

OPUHATAE  TPAJULMOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTM COBMECTHYKO JESTEIBHOCTh B MHTEpPECAX TI'Pa)KTAHCKOTO
00IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIIlNH;

YMEHHE B3aUMOJIEMCTBOBATh C COUUAIbBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

chopMHUPOBAaHHOCTH POCCUNCKOM rpa)K1aHCKOM WJICHTUYHOCTH,
MaTpUOTHU3MA;



IIEHHOCTHOE OTHOIICHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTIIKCHUSIM
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 MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
JESTEIIbHOCTHA YYEHOTO;

OCO3HAHKE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO OYAYIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIFOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npuCyIIero (U3NIECKO HayKe;

5) TPy/10BOro BOCIIUTAHMS:

UHTEpEC K pasiudyHbIM cepaM MpoPEeCCUOHATBLHON JCSITCIBHOCTH, B TOM
YKCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KM3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUI0 U CaMOOOpa30BaHUIO B 00JIACTH
(GU3HKY Ha TPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

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

TUTAHUPOBAHUE U OCYIIECTBICHUE ACHCTBUI B OKPYKAOIIICH Cpe/ic Ha OCHOBE
3HAHMSI IIeJIeH YCTOWYMBOTO Pa3BUTHS YEIOBCUCCTBA,

pacIIMpeHHe OIbITa JEATCILHOCTH DKOJIOTHYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (PHU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO pa3BUTHUS (DU3UUCCKON HAYKH;

OCO3HAaHHWE IIEHHOCTH HAYYHOW JEATECIIbHOCTH, TOTOBHOCTH B IIPOIECCE
M3ydyeHuss  (U3UKH  OCYHIECTBISITH  IPOCKTHYH M HCCIEAOBATEIBCKYIO
NEeATeIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

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



BBISIBIIATH  3aKOHOMEPHOCTH M TPOTHBOPEUUS B  paccMaTpUBaeMbIX
(GU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUaTbHBIX U HEMaTePUATbHBIX PECYPCOB;

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

KOODAMHUPOBATh W  BBHIMONHATH paboOTy B  YCIOBUSX  pEANbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUSAMH M METOJaMHU
¢u3ndIecKoil 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 JIEATEIHHOCTH II0 TMIOJYyYEHHUIO 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, HaXOJWUTh apryMEHTBI JJIs JI0Ka3aTeThCTBA
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 3aJadyd B 0O0pa30BaTEIIbHOU
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 PAa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OpUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

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

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HaBBIKAMH TOJTydYeHUs WH(OpMaIuu (U3HUECKOro COACpKaHUS W3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH MOWCK, AaHAJU3,
CUCTEMATH3alUI0 W HMHTEPIPETANi0 MHGOPMAIMKN PAa3INYHBIX BUIOB W (HOpM
MPEICTABIICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OPMALINH;



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

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpkKaHUS B PA3IUUYHBIX (GopMarax c
y4€TOM Ha3Ha4YeHUs MH()OPMAIINK | 1IeTIEBO ayTUTOPUH, BEIOWpasi ONTUMAIHHYIO
dopmy mpencTaBICHUS U BU3YaTH3AIIH.

KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATH OOIIeHHMEe Ha ypokax (U3HNKH W BO BHE-YPOUHOUH
IeSTeNbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA  KOH(MIWUKTHBIX CUTyallMd W CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTHYHO W3JIaraTh CBOI TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M KCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHCTBUU C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OPUHUMATh  1I€TM  COBMECTHOM  JESTENbHOCTH, OPraHU30BBIBaTH U
KOOPJIUHUPOBATH JNEUCTBUS TO €€ JIOCTHKCHHUIO: COCTaBJIATh IUIaH JIEUCTBHM,
pacnpenensiTh poiiu ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KAXKIOTO y4YaCTHHKA KOMAaHIBl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

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

OCYILIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE TOBEJCHHE B pa3IMYHBIX
CUTYaIUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIBHYIO NESITENBHOCTh B 00JACTU
GU3MKM W acCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUJIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsM;



pacIIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

nenaTh OCO3HaHHBIM BBIOOp, aprymMeHTUpPOBaThb ero, OpaTh Ha ce0d
OTBETCTBEHHOCTb 32 PEILECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIUMLUMUA B 00JacTH
(Gu3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTHUBHI B ACSITEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th  HAaBbIKAMU  [O3HABATEJBHOM  peQueKCHUH  KaK  OCO3HaHMS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TMPOLECCOB, HMX PE3yJIbTaTOB H
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH IJI1 OLEHKH CUTYallld, BIOOpa BEPHOTO
pelIeHHUS;

yMETh OIICHMBaTh PHCKHM W CBOCBPEMEHHO TNPUHUMATh PEHICHUS MO0 HX
CHIDKEHUIO;

NPUHMMAaTh MOTHBBI M apryMEHTBl JAPYIMX IIPH aHaju3e pPe3yJIbTaToOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTHl JPYTUX TpU aHajIu3e pe3yJIbTaToB
NEeSITEBbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B npornecce nocTukeHus JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe 1 YPOBHSA cpeaHero oOmero oOpa3oBaHus y 0OyYaromMUXCs
COBEPIIEHCTBYETCS YMOIMOHATBHBIH UHTEIJIEKT, IpeInoIararmui
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUETh HAlpaBJICHUS pa3BUTUS COOCTBEHHOW 3MOIMOHAIBHOU Cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJTUPOBAaHMS, BKIIOYAIONIETO0 CaMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIMOHATBEHBIM U3MEHEHUSIM U TIPOSIBISITh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO TENN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTBIBaTh €ro NpPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOLLEHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (pu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIOJIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHalibHas TOYKA, HHEPIMAJIbHASI CUCTEMa OTCUYETa, a0COIIOTHO TBEPJOE TENO,
UJECATbHBIN ra3, MOJAEIHN CTPOCHUS Ta30B, KUIAKOCTEHW M TBEPIBIX TEJ, TOYECUHBIN
AIEKTPUUECKUM 3apsijl PU pelieHnH PU3NYECKHUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NIPSAMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJCHUE Tel, ABUKEHUE [0 OKPYKHOCTH, HWHEpIuS,
B3auMoOJIeicTBUE Tel, AU(PPy3Hsi, OpPOYHOBCKOE ABMKEHUE, CTPOCHHUE KHUJKOCTEH
U TBEPJBIX TeJl, U3MEHEHUE 00bEMa Tell IPU HarpeBaHUU (OXJIAKICHUH), TEIIOBOE
paBHOBECHUE, UCIIAPEHHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAIIM3ALUA, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILIECHUE JABICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXKAY IlapaMeTpaMM COCTOSHHMS Tra3a B  H30Ipoleccax,
JIIEKTPU3ALUs TEIl, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBAaTh MEXAaHUYECKOE IBM)KCHME, HCHOJB3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEIICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tella, CHIa,
UMITYJIbC Te€Ja, KMHETUYECKasl YHEPIUsl, NOTCHUUAIbHA JHEPIUsl, MEXaHUYECKas
paboTa, MexXaHHWYecKass MOIIHOCTb; IpPU ONHUCAHUU TPABUWIBHO TPAKTOBATh
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYCHHS] U EIUHMIIBI,
HaXOAUTb (OPMYIIbI, CBA3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCTIONB3ysl (U3MYECKHE BEIUYMHBI: JaBJICEHUWE Tas3a, TemIepaTypa, CpemaHss
KMHETUYECKAsT DHEPIUs XaOTHYECKOTO JBHKECHMS MOJIEKYJI, CPEIHEKBaJIpaTU4YHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HaYeHUsT W EAMHMIBI, HaXOAUTh (OPMYJBL, CBA3BIBAIOIIME JAHHYIO
(PM3HYECKYIO BEJIMYMHY C IPYTUMHU BEJTMYMHAM;



OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKHE
ABJIEHUS (IIPOLECCHI), UCIONIb3Ys (PU3MUYECKHUE BEIUYMHBI: AJIEKTPUUECKUN 3aps,
ANEKTPUUECKOE T0JI€, HAMPSXKEHHOCTh MOJIS, MOTEHIUAN, Pa3HOCTh MOTEHIMAIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHHUA M E€JMHHULBI; YKa3blBaTb (POPMYIIbI, CBS3bIBAIOIIME
JaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHAIM3UPOBATH (PU3MYECKUE TMPOLIECCHl U SBJIEHUS, UCHONB3Yys (puznueckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeioToHa,
3aKOH COXpaHEHUsl MEXaHWYECKOM DHEpPruH, 3aKOH COXPAaHEHHUs HMITyJbCa,
OPUHLIMIT CYNEPHO3ULUN CUJI, TPHUHIMI PABHONPABUS HHEPLUUATBHBIX CHCTEM
oTCcuéTa, MOJEKYJISPHO-KMHETHUECKYI0 TEOPHIO0 CTPOEHHUS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpelHEH KMHETHMYECKOW SHEPIHH TEIJIOBOTO JBHXKEHHSI MOJIEKYH C
a0COJIIOTHOM TeMIiepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
ANIEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3inyaTh CJIOBECHYIO
(GOpMyNHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TPaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC€ TPUHLMUIBI JCHCTBUS MAallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3IMyaTh yCIOBUS UX 0€30MacCHOTO HMCMOJIb30BaHUS B
MOBCETHEBHOM JKU3HH;

BBIMIOJHATh JKCHEPUMEHTHl MO MCCIEIOBAHUIO (U3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BaHUEM TNPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpU STOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPAMbBIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXAYy  (U3MUEeCKMMHM  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHHI, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GuKcupoBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIUYHUH B
BUJIe TaONIUIl ¥ TpaUKOB, A€TaTh BEIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax ydeOHOro »HKCIEPUMEHTA, Y4E€OHO-HCCIENOBATENbCKOM M MPOEKTHOU
JESITEIbHOCTH C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



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

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

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

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOUIEr0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (U3HKE B MOBCEJHEBHOMN >KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpyNIle C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHPENEsITh OOS3aHHOCTH H
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJleKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
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 ) 1
FISHIA T METOJRT HAYRHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 12 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica 16 1 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 9 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 37
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 12 1 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 12 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

Uroro mo paznueny 29
Paznen 4. DJIEKTPOAUNHAMMUKA
bubmmoreka [{OK
4.1 3 12
HICKIpOCTaTHIa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 18 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Wroro mo pazueny 30
PesepBHOE Bpems 5)
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsbl
®du3rKa — Hayka O MPUPOJIE.
1 Hayunrie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
! https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
MexaHndeckoe JBHKEHHUE.
2 OTHOCUTENHHOCTh MEXaHUYECKOTO 1 bubmorexa OK
https://m.edsoo.ru/ff0c3508
JIBIDKCHHS.
CriocoObl onMcCaHue JBUKECHHUSL.
3 Cucrema orcueta. Tpaektopus. [1yTb. 1
[Tepemenienue
4 PaBHOMEpHOE NpAMOJIMHEUHOE 1 bubnuoreka [IOK
NIIBHKEHHE https://m.edsoo.ru/ff0c3620
5 Pewrenue 3agau Ha paBHOMEpPHOE 1
MPSIMOJIMHENHOE JIBU)KEHHE
5 MrHoBeHHas ckopocTb. CpeaHsis 1
cKopocTh. CIIOXKEHHUE CKOPOCTE.
7 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e
8 Pemrenue 3aga4 Ha paBHOYCKOPEHHOE 1
MPSIMOJIMHENHOE JIBM)KEHHE
9 CBoOoiHOE MageHue. Y CKOpeHue 1 bubnunoreka [JOK

CBOOOIHOTO IMaCHUA

https://m.edsoo.ru/ff0c39cc



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

JIBuKeHHe Tena OpPOIICHHOTO MO

bubmuoreka [JOK

10
YIJIOM K TOPU30HTY https://m.edsoo.ru/ff0c39cc
KpuBosmmHeliHOE nBUXKEHNE.
11 JBr>KeHre MaTepuaibHON TOUKH 10 bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
12 Oo6o6maromuii ypok Ha Temy "OCHOBBI
KUHEMaTHUKH"
13 Kontponbhas padota «OcHOBBI
KHHEMATUKI)
[TpuHIMT OTHOCKUTENBHOCTH [ anmes.
14 HNueprumanbHble CHCTEMBI OTCUETA bubamorexa [IOK
i ' https://m.edsoo.ru/ff0c3bes
[IepBsiit 3ak0H HproToHA
Macca Tena. Cuna. [IpuHumn
15 Cymneprno3uiuu cui. Bropou 3akox Bubmmorexa [JOK
yrep ) p B https://m.edsoo.ru/ff0c3be8
HeroToHa ans MmaTepuanbHOU TOUKU
16 Pemrenue 3amay Ha 3akoHbl HproTOoHA
Tperun 3akoH HeroToHa 1151 bubnuoreka [JOK
17
MaTepHUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
18 Pemtenue 3amay Ha 3akoHbl HproToHA
19 3aKOH BCEMHUPHOTo TsaroteHus. Cuna bubnuoreka [JOK
TSAKECTH. https://m.edsoo.ru/ff0c3d00
20 [TepBas kocMU4ecKasi CKOPOCTb.
21 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
29 JlaGopatopHas pabota "HU3mepenue
KECTKOCTH IIPY>KUHBI"
23 Cuna tpenus. Koapduument tpenus. bubnunoreka [JOK

Cuna COIIPOTUBJICHUS ITPU IBUKCHHUU

https://m.edsoo.ru/ff0c3f76



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

TCIa B X KUAKOCTHU WUJIM I'a3€

24

Jlaboparopnas pabota "M3mepenue
Kod(UITMEHTAa TPEHUS CKOJIBKCHUS

25

Pemenue 3anay Ha Temy "Cuiibl B
npupose"”

26

[ToctynarenbHOE M BpamaTeabHOE
JBKEHUE a0COJIFOTHO TBEPIOTO Tea.
Mowment cuisl. [1nedo cunsl. YcmoBus
paBHOBECHS TBEPAOTO TeNa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

27

Pemenue 3agad o treme: "YcioBus
paBHOBECHS TBEpJOTO Tena"

28

O6006maronui ypok o Teme
" Ilnnamuka"

29

KonTtponsHas padoTa o Teme
«JlmHamMuKa.»

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

30

Nmnynec. 3aKoH coXpaHeHUs
uMITyasca. PeakTuBHOE IBHYKEHHE.

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

31

PaGota 1 MOLITHOCTD CHUIIBI.
Kunernueckas sHeprusi MaTepuagsbHON
ToukH. TeopeMa 00 U3MEHEHUH
KMHETUYECKOI SHEeprun

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

32

Pemtenue 3amay no treme: Pabora u
MOIIHOCTH cuibl. KnHeTnueckas
SHEPrus MaTepuaJIbHON TOUYKHU.

33

[ToTeHumanpHas SHEPrus.
[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMUPOBAHHOW MPY>KUHBI.
[ToreHumanbHas sHEprus Tesa BOIU3U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

IIOBEPXHOCTU 3eMJIU

34

Pemenue 3anau no teme:"
[loTenumanbsHas sueprus”

35

3aK0OH COXpaHEHUs MEXaHUYECKOU
JHEpPruMu.

36

JlabopaTtopHnast pabota «lccnenoBanue
CBs3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHHYECKOH SHEePTHH TeJla Ha
MIPUMEPE PACTHKEHUS PE3HHOBOTO
KIyTay

37

O06o0maromuii ypok 1mo Teme:
"3aK0oHBI COXPAHEHHUS B MEXaHUKe"

38

KonTtponpHas padota "3akoHbI
COXpaHEHUA B MeXaHUKe"

39

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

40

XapakTep ABUKECHUS U
B3aNMO/ICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH 1
TBEPJBIX TEN

41

Macca monekyn. KonuuectBo
BemecTBa. [loctosiHHas ABoraapo

42

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

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

43

TemoBoe paBHOBecHe. TemnepaTrypa u
e€ usmepenue. lllkana remneparyp
Lenbcus. AGCONIOTHAs TeMIieparypa.



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

44

VYpaBHenue MeHneneesa-Kiamnelipona

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

45

Pemenue 3amau o reme: "MneanpHbIi

raz"

46

3akoH JlanpToHa. ["a30BbIE 3aKOHBI

47

JlabopaTtopHnas pabota «lccnenoBanue
3aBHCHUMOCTH MEXIY ITapamMeTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3a

48

H3ormporiecchl B HI€alIbHOM ra3e u ux
rpaduyeckoe npeacTaBieHNE

bubmmoreka [{OK
https://m.edsoo.ru/ff0c570e

49

O6o06matomuii ypok mo teme "OCHOBBI
MOJIEKYJISIPHO-KUHETHYECKOW Teopun”

50

KonTpossHas pabora no teme:
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKO N
Teopun"

o1

Buyrpennsisa sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
cIocoOrI e¢ n3MeHenus. Konmyectno
TEIJIOTHl U paboTa. BHyTpeHHsIst
SHEPrus 0JJHOATOMHOI'O UJI€AJIbBHOTO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

52

Pabota B TepmonHaMuKe

53

Pemtenue 3amgay no reme: "Pabora u
BHYTPEHHSIS SHEprus"

54

Y nennrHasg TEIIOEMKOCTD BEIIECTBA.
KonnuecTBo T€mIoTH npu
Teruionepenade. AanadaTHBIN Mpoiecc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

55

HepBLIfI 3aKOH TCPMOJUHAMHUKU U CT'O

bu6mmoreka [JOK



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

MNPUMCHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc

HeoOGpatumocTs nporeccoB B

56 npupoe. Bropoii 3akon bubmorexa HOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
57 [Tpunnun nevicteus u KI1J] terioBoi bub6mmoreka [{OK
MAaIllMHbI https://m.edsoo.ru/ff0c600a
58 Pemrenue 3agau mo teme: "3aKoHbI
TEPMOTUHAMUKH "
59 Huxn Kapno u ero KIT/]
60 DKOJIOTHYECKHE MPOOIEMbI
TETIJIODHEPTEeTUKU
61 O6o06maromuii ypok "OCHOBBI bubmuorexa [JOK
TEPMOAVNHAMUKI» https://m.edsoo.ru/ff0c6938
62 KonTtponsHas paboTa o Teme bubnuoreka [IOK
«OCHOBBI TEPMOJTUHAMUKI https://m.edsoo.ru/ff0c6a50
63 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u KumneHue. https://m.edsoo.ru/ff0c63b6
64 AGCOIOTHAS M OTHOCUTEIbHAS
BIIQYKHOCTb.
Trepnoe Teno. Kpucrammyeckue u
65 aMmopdHbIe Tea. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTaLIoB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.
66 V nenpHasg TEIIOoTa IJIaBJIEHUS. bubmnorexa [IOK
https://m.edsoo.ru/ff0c6708
Cybnumarus
67 YpaBHeHHe TEIIOBOro OaaHca Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

68

OnexTpuszanus Teil. JNeKTPUUECKUN
3apsj. [[Ba Buaa 31€KTpUUECKUX
3aps0B

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

69

B3aumoneuncTBue 3apsioB. 3akoH
Kynona. Toue4HsIn 3eKTpUIECKUN
3apsiz

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c6ced

70

Hanpsisk€HHOCTB IEKTPUYECKOro
nons. [IpuHnmn cyneprnosunun
BNEKTPUYECKUX noseu. JInnun
HAINPSKEHHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6df2

71

[Tone Toueuynoro 3apsaa u
3apsDKEHHOTO IIapa.

72

Pemenne 3amgad no teme: "3akoH
Kynona u HanpsK€HHOCTh
AIEKTPUYECKOTO MOJIA"

73

PaboTa cui 37eKTpoCTaTHIeCKOTOo
noiis. Ilorennman. Pa3Hocts
MMOTEHI[HAIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

74

CBi3b MCXKAY HAIIPSAXKCHHOCTBIO
OJICKTPOCTATUYCCKOI'O IIOJIA KU
Pa3HOCTBIO IIOTCHIIMATIOB.
9KBI/IHOT6HHI/I3J'IBHBIC IMOBCPXHOCTHU

75

Pemenue 3amau o teme: IloTtennuain.
PasHocTh OTEHIIHAIOB

76

HpOBO,[[HI/IKI/I " JUIJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
Z[I/IBJ'IGKTpI/ILIeCKaH MMPOHHULIAEMOCTb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

77

OnexrpoeéMkocTs. Konnencarop.

bu6mmoreka [JOK



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

DJEeKTPOEMKOCTh TIOCKOTO
KOHJICHCATOPA.

https://m.edsoo.ru/ff0c7126

78

OHeprus 3apsKEHHOI0 KOHAEHCAToOPA.

79

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

80

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma st
ydacTka Lenu

81

[TocnenoBarenpHOE, MapauIeIbHOE,
CMENIaHHOE COENHEHNE
HpOBO)IHI/IKOB.

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

82

JlabopaTtopHas pabota "M3y4yeHue
CMEIIaHHOTO COEIMHEHHSI PE3NUCTOPOB

83

Pemenue 3amad no reme:
"Onexrpuueckuii Tok"

84

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

85

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3aMbIKaHUE.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

86

JlaGopaTtopHnas paborta "H3mepeHue
OJ1C ucToyHMKa TOKA U €r0
BHYTPEHHETO CONPOTHUBIIEHUS"

87

Permrenue 3agau mo treme: "3akod Oma
IUIA TIOJTHOH 11ermu”

88

Oo6o06maromuil ypok 1o Teme



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

JIEKTPOCTATHUKA. TOSIHHBIN TOK.
"Dnekrpocraruka. ITocto oK."

89

KonTtposnsHas paboTa o teme
"Onexrpocraruka. [locrosunbiit TOK"

90

DneKTpOHHas IPOBOAUMOCTb
Pa3IMYHBIX BEHIECTB. DIIEKTPOHHAS
MIPOBOJIMMOCTH METAJLJIOB.

91

3aBUCUMOCTb COTIPOTUBIICHUS
MIPOBOJIHUKA OT TEMITEPATYPHI.
CBepXIpoBOIUMOCTb.

92

[TonynpoBoAHUKH, UX COOCTBEHHASI U

MpUMecHast MpoBoAUMOCTh. CBOMCTBA
p—~n-nepexoaa. I1oynpoBoTHUKOBBIE
puOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

93

DIIEKTPUYECKUHU TOK B BAKyyMe.
CBoWCTBA JIEKTPOHHBIX ITYYKOB

94

DIIEKTPUYECKUHU TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLIUAIIHSI.
DIIEKTPOJIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

95

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITENLHBIN U
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus.
IIna3zma

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

96

Pemrenue 3amay mo reme "
DNEKTPUUYECKUM TOK B PA3IHYHBIX
cpenax"

97

Oo6o06maromuit ypok "DineKTpudecKuii
TOK B PAa3JINYHBIX cpeax”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be

08 PezepBHblii ypok. O000maronmii ypok 1 bubmuorexa [IOK

o remaMm 10 kiacca https://m.edsoo.ru/ff0c8a8a
99 PesepBHeIi ypok. O000mIarOmui ypox 1 bubnmoreka [JOK

o remaMm 10 kacca https://m.edsoo.ru/ff0c8c56
100 PezepBHbIii ypok. O000maronmii ypox 1 bubmmoreka [IOK

o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
101 PesepBubIit ypok. O600maromui ypok 1

o Temam 10 kiacca
102 PesepBubIit ypok. O600maromui ypok 1

no temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

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

» Gusuka, 11 kinacc/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» dusuka, 10 kinace/ Msikumies I'.41., byxosnes b.b., Corckuit H.H. oz
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

» Coopnuk 3ama4 o ¢usuke / A.Il. PeimkeBuu. Mockga, poda, 2005 - 2019 r.

» Coopuuk 3aaa4 o ¢usuke 111 9 — 11 knaccor. CocraBurens [.H. Ctenanosa.
M.: «IIpocBemienue», 1996 r.

* [Toypounsie pazpadotku no pusuke. 10 kmacc./ Boakos B.A. M.: Baxko, 2006.
* COOpHUK TECTOBBIX 3aJIaHUMN ISl TEMAaTHYECKOTO U UTOTOBOT'O KOHTPOJIS.
®usuka 10 knace. M.: «MuTtennekr-Lenatpy, 2004 r.

» Guznka. «KOHCTPYKTOP» CaMOCTOSTENbHBIX U KOHTPOJbHBIX padot. 10 — 11
kiaccel. [Tocobue msg yaureneit. / C.M. ArapromeukuH, A.C. CinyxaeBckuii. M.:

[Ipocsemienue, 2010.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

* http://nsportal.ru - conmanpHas ceTh paOOTHUKOB 00Pa30BaHMUSL.

* http://markx.narod.ru/pic/ - pusuka B 1mKoJIeE.

* http://festival.1september.ru/articles/ - ¢hectuBanp nmegaroruueckux uaei
«OTKpBITBIA YPOK».

* http://www.fizika.ru/ - caidt mist yaureneir GU3MKU U UX YICHUKOB.

* http://www.physics.ru/ - matepuaisi Mo gusuke.

* WWW . ege .edu.ru - uapopmarnronssiii mopran EI'D.

* http :// school - collection . edu . ru/ - equnas xomiekius [{OPoB



