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HOACHUTEJIBHAS 3AIINCKA

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

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yjibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMManopu3nKeBKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mo rogamMm o0yyeHHs..

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-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
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 MPU BBIIIOJHEHUH MU Y4€OHBIX HCCIIEOBAaHUM.

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 COJIEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUU, 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 MPOOJIEeMaAMH.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM MpoOJieMaM  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 SBISAIOTCA (uU3MUeckue Teopuu (popMHUpOBaHUE TMPEICTABICHHUN 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 J1abOpaTOpHBIX pador,
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 MCXOAs U3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yAENSETCS PEUICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
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 pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBaHusmu PI'OC COO K MarepuanbHO-
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 ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA 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 MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE [IJIs YYEHHUYECKUX MPAKTUUYECKHX pabdoT
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 IMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYyaJbHBIX U 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 CTPOCHHMsI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

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.

JlocTi>keHue 3TUX 1ejed 00ecreynBaeTcsl peuleHueM CIEIYIOIUX 3a/1ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckol MoJENbIo, 3ajay, MOAPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

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

e OBJAJICHHE METOJAMH CAMOCTOSITENILHOTO IJAHUPOBAHUS WU TMPOBEACHHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

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



COAEPKXAHUE OBYYEHUA 10 KJIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupoxae. HaydyHble MeTOIbl IO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOHbl U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHMU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHxeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBoimHeitHoe  nBwkeHHWe. [IBMKEHHE  MATEpUAIIBHOM  TOYKH IO
OKPYKHOCTH C IOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsb. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH)KEHUE CHAPSAJ0B, LICMIHBIE U PEMEHHBIE IEpeaadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKHX XapaKTePHUCTHK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HabGmronenne nBMXeHHs Tena, OPONMIEHHOTO TMOJ] yIJOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hamnpagiienre ckopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYyTAMH, IPOWICHHBIMM TEJIOM 32
MOCTIC/IOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuyenue aBmKeHUs Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOW TOUKU. TpeTuii 3akoH HbroTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHOro Ttsirorenus. Cunma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kaueHus ). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuiia conpoTUBIEHUS NPU BHKEHUU Tela B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHE: HOALIUIIHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbsC cuibl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktnBHOEC NBUXEHUE.

Pa6ora cuiabl. MOIITHOCTD CHUIHL.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPTUH.

[ToTenunanbHas DHEPIHUS. [ToTeHnnanbHast SHEPTUs yIpyro
nehopMUpoBaHHONW  TpYyKuUHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToreHumnanbHbBIE u HETMOTCHIIMAJIbHBIC CHJIBI. Cas13b paboThI
HEMOTEHIIMAJIBHBIX CHJI C W3MEHEHHMEM MEXAaHUYECKOW DHEPrMU CUCTEMBI TEJl.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.

Yupyrue v Heynpyrue CTOIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[Tepexo1 MOTEHIIMAIBLHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBsA3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3Hepruu
TeJIa Ha MPUMEPE PACTSIKECHUSI PE3UHOBOTO XKI'yTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMO/JICMCTBUS YaCTHUI[ BElIecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Mosiekyi. KonmraectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mopgens upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPHH HACATBLHOrO Taza. AOCOIOTHas TeMIlepaTypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. l[llkama



temneparyp KensBuna. ['azoBbie 3akoHbBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHUE H3O0IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JHUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOLIAs IPUPOAY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHenus. KonnyecTBo TemioTel u pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammHaX. KodpduimeHT mone3Horo
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uImeHT Mojae3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3MmeHeHne BHYTpPEHHEW PHEPrUM Teja MPH COBEPILIEHUU pabOThI: BBUIET IMPOOKU
13 OYTBUIKM TOJI IEUCTBHUEM C)KaTOr0 BO3JyXa, HarpeBaHue >Pupa B JIATYHHOU TpyOKe
yTEM TpeHus (BUACOAEMOHCTPALIMS).

N3menenue BHyTpeHHEM Hepruu (TeMIiepaTyphl) Tella Mpu Terionepeiaye.

OnpIT 10 a1Ma0aTHOMY PACIIMPEHHUIO BO3yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHUs, pPEaKTUBHOIO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonivl

N3mepenune ynenpHON TEIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusa eeuyecmea. Dazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcamus. McnapeHue u kumneHue. AOCOMIOTHas |
OTHOCHUTENIbHASI  BJIAXHOCTh BO3Ayxa. HacklmieHHbli map. VYaenpHas TemoTa
napoo0OpazoBaHus. 3aBUCUMOCTb TEMIEPATypbl KUTICHUS OT JaBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopdHble Tena. AHM30TPONMS CBOWCTB
kpuctamwioB. Kuakume kpuctawbl. CoBpemMeHHble Marepuanbl. [lnaBnenue wu
KpUCTain3anus. Y aenbHas Temiora miaBieHus. CyOonumanus.

VYpaBHeHHUE TEMJIOBOro OaaHca.

TexHuueckue ycTpoilcTBA M MPAKTUYECKOE TMPUMEHEHHE: THUTPOMETp |
TICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOJyYEHHUS COBPEMEHHBIX MaTepHalioB, B TOM
YHUCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBIIIEHHBIX M1APOB.

Kunenue npu noHMXEeHHOM JaBJICHUU.

CrniocoObl U3MEPEHHUSI BIaKHOCTH.

Habmronenre HarpeBanus U IJIaBJIEHUS! KPUCTAJUTMUECKOTO BEIECTBA.

JleMoHCTpanus KpUCTAILJIOB.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3mepeHne OTHOCUTENIbHOW BIIAXKHOCTU BO3/1yXa.

Pa3zpnen 4. DnexkTpoanHamMuka

Tema 1. dnekmpocmamuxa

DneKkTpuzanus Tell. DJIEeKTpUYecKuid 3apsid. [Ba BuUIa 3IEKTPUUYECKUX 3apsIOB.
[IpoBOAHMKHN, OUANEKTPUKH M MOJIYIPOBOJHHUKU. 3aKOH COXPAHEHHS JJIEKTPUUYECKOTO
3apsna.

B3aumopeiictBue 3apsagoB. 3akoH Kynona. ToueuHsblid 31neKTpUYEcKHil 3apsl.
Dnektpuueckoe nozie. Hanpspk€HHOCTH 3nekTpuyeckoro nois. [IpuHiun cynepno3uiuu
JJIEKTPUYECKUX IOJIeH. JINHUM HANPsHKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PaGora cun snexrpocratudeckoro mods. [lotenmman. PasHocTh moTeHIMANOB.
[IpoBOIHMKKM ¥ JHUDJIEKTPUKU B  DIEKTPOCTATHYECKOM mosie. Jluanekrpuueckas
MIPOHHULIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTtop. DneKTpo€MKOCTh IUIOCKOTO KOHJIEHCATopa.
DHeprus 3apsHLKEHHOTO KOHAEHCATOpA.



TexHudyeckne yCTpoOMCTBA M INPAKTHMYECKOE IPUMEHEHHE:  DIIEKTPOCKOI,
NMEKTPOMETP,  AJIEKTPOCTATUYECKass  3aluTa,  3a3€MJIEHUE  DIIEKTPONpUOOpOB,
KOH/JICHCATOP, KONUPOBAJIBHBIN anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M NPUHIMIT ACHUCTBHS DJIEKTPOMETPA.

B3anmopeiicTBrue HaA3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TIOJIE 3aPSIKEHHBIX TEI.

[IpoBOIHHMKH B AIEKTPOCTATUYECKOM TOJIE.

DJIEKTPOCTATHYECKAS 3AIHTA.

JIMPNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTD D3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAJNA IUIACTHH,
pacCTOSIHUA MEXIY HUMHU U IUDJIEKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonivl

N3Mepenne 3neKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. ITocmosannwtit 21ekmpuueckuit mok. Toxu 6 paziuunvix cpeoax

DJIEKTPUUYECKUN TOK. YCJIOBHUA CYIIECTBOBAHUSA SJIEKTPUUYECKOr0o ToKa. MICTOUHUKH
toka. Cuia Toka. [1ocTOSHHBIN TOK.

Hanpsioxenue. 3akon Oma 11 ydacTka LEenu.

OJIEKTPUYECKOE  CONPOTUBIICHHE.  YJIETbHOE  CONPOTHBJIIEHUE  BEILECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora snextpuueckoro Toka. 3akoH J[xoyns—JIenna. MoHoOCTh 3J€KTPUUECKOrO
TOKA.

DNIEKTpOABUKYIIasi CUja U BHYTPEHHEE COINPOTHBJIEHUE MCTOYHMKA TOKA. 3aKOH
Owma a71st oJIHOM (3aMKHYTOM) AniekTpudeckoit renu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsI TPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COIPOTHBIICHUS
METaJUIOB OT TeMIieparypsl. CBEpXIPOBOIUMOCTb.

DJIeKTpUUECKUil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CobcTBeHHAs! M MPUMECHAsl MTPOBOJUMOCTD MOITYIIPOBOTHUKOB.
CaoticTBa p—n-niepexona. [TomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUUECKUI TOK B paCTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOIMAIMsA. DIEKTPOIIN3.

DneKTpuueckuil TOK B razax. CaMOCTOSITENbHBIM M HECAMOCTOSTEIbHBIN pa3ps.
Monnus. [1na3ma.

TexHuueckue ycTpoiCTBa U MPAKTUYECKOE NMPUMEHEHHUE: aMIEPMETP, BOIbTMETP,
peocTar, UCTOUYHUKH TOKa, dJIEKTPOHArpeBaTelbHbIe MPUOOPHI, dIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIM  JHUOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN TNO/I, TAIbBAaHHKA.

Jlemoncmpayuu

N3MepeHnue cuiibl TOKa U HAIIPSKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS LIMJIMHIPUYECKUX TPOBOJIHUKOB OT JJIMHBI, TUIOLIATN
MOIEPEYHOr0 CEYEHUS U MaTepHaIa.

CwmenranHO€ COeIMHEHNUE MPOBOTHUKOB.



[Ipsmoe  u3MepeHme  JJIEKTpOIABWKyHIed  cuibl.  KopoTkoe — 3aMblkaHue
raJIbBAaHHYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

HckpoBoii pa3psan 1 MpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSASA MPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3ydeHne cMEMIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne diEKTpOABMKYIIEW CHUJIbI MCTOYHHKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmtonenue snexkrponusa.

MexnpeamMeTHbie CBA3H

N3yyenne kypca ¢pusznku 6a30Boro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢ y4ETOM
COJIepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€W C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonamusi, CBS3aHHBIE C HW3YYEHUEM METOJ0B HAY4YHOI'O
MO3HAHUS: SIBJIEHUE, Hay4YHbIA (hakT, rumnoresa, (u3nueckas BeJIUYUHA, 3aKOH, TEOpPHUS,
HaOII0/IeHNe, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIETh, U3MEPEHHE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHHM, NuHeWHas (yHkuus, napadoa,
runep0oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (YHKIMU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HX
IIPOEKIIMH HAa OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonocua: mexaHmdeckoe JBW)KEHHE B JKUBOM mpupoze, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHu3MOB (BUABI TEIUIONEpesaun, TEIJIOBOE pPABHOBECHUE),
UIEKTPUYECKUE SBJICHUS B JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOECHHE ATOMOB M MOJEKYJ, MOJb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEM M ra3oB,
AIEKTPUYECKNE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUALUS, TaJIbBAHUKA.

I'eoepaghus: BNaxXHOCTH BO3/lyXa, BETPbI, 6APOMETpP, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHUE JABMKEHHH C HCIOJIB30BAaHUEM MEXAHHU3MOB, YUET
TPEHUSI B TEXHUKE, NOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs HUMIyJbCa B
TEXHUKE (pakeTa, BOAOMET W JpYyrue), JIBUraTellb BHYTPEHHETO CropaHus, NapoBas
TypOHHa, OBITOBOM XOJIOAUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJYYEHHsI COBPEMEHHBIX
MaTepHaioB, B TOM YHCIE HAHOMATEPUAJIOB, U HAHOTEXHOJOIHH, 3JIEKTPOCTATUYECKAs
3aIuTa, 3a3eMJICHHE 3IIEKTPOIPUOOPOB, KCEpOKC, CTPYHHBIM  TIpUHTED,
3JIEKTPOHArpeBaTeNIbHbIE TPHOOPHIL, HIEKTPOOCBETUTENbHbIE TPUOOPHI, TaIbBaHUKA.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®PU3UKE HA YPOBHE CPEAHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «®dusuka» Ha YpOBHE CpelHEro o0Iiero oopazoBaHus (0a30BbIi YPOBEHB) MOJKHO
00€eCIeYnTh JOCTHKEHUE CIICTYIONTUX JINIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTAaTOB.

JINMYHOCTHBIE PE3VJIbTATHBI

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHUS yueOHOro npeaMera « Ou3uka» JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oO11iecTBa, pacIIMPEHUE >KU3HEHHOTO OIbITa U ONBITA JCSATEIHBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIlpaBIICHHUI
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3HMIIMU O0YUYarOIIETOCs KaK aKTUBHOT'O W OTBETCTBEHHOI'O WiIE€HAa POCCHMCKOTO
00IIIeCTBa;

IPUHSATHE TPATUITUOHHBIX O0IEYETOBEYECKIX TYMAaHUCTUUCCKUX U JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpecax TIpakJIaHCKOro OOINecTBa, y4acTBOBAaTh B
caMOYTpaBJICHUU B 00pa30BaTeIbHOW OpPraHU3AINHY;

yMEHHE B3aUMOJICHCTBOBATDH C COIMAILHBIMA MHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIIUSIMH M HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JI€ATEIILHOCTH;

2)IaTPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIICHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JTOCTHKCHHUSIM POCCHUHCKHX YUEHBIX B 00JacCTH (PU3HUKU H
TEeXHUKU;

3)1yXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHUS, STHUECCKOTO ITOBEICHMS;



CIIOCOOHOCTh OILICHMBATh CUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPaBCTBEHHbIC HOPMBI U LICHHOCTH, B TOM YHCJIE B ICSITEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOWUHUBOTO OYIYIIETO;

4)3¢TeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPUECTBA, MIPUCYIIETO (PU3NUECKOU HAYKE;

5)TpyaoBOro BOCIMTAHMS:

UHTEPEC K pazInyHbIM cepam npodhecCHoOHATBHON AESATEILHOCTH, B TOM YHCIIE CBS3aHHBIM ¢ (DU3UKOU M TEXHUKOU,
yYMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaylei mpodeccun 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pPa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH (PU3UKHU HA MPOTIKEHUU BCEH )KU3HU;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh IKOJIOTMUECKON KYJIbTYPhl, OCO3HAHHE TJI00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPobIIieM;

IJIAHUPOBAHWE M OCYIIECTBIEHUE ACHCTBUM B OKPY’KAIOIIEH Cpelie Ha OCHOBE 3HAHUS 11eJiel YCTOWYUBOTO Pa3BUTHUSA
YeJI0BEYECTBA;

pacuIpeHre omnbITa AeSITEIFHOCTH IKOJIOTHUECKOW HAIIPABICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE;

7)IIeHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOopMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DHU3NUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOH JIeITeIIbHOCTH, TOTOBHOCTh B IIPOIIeCCEe M3yUeHHS (PU3UKU OCYIIECTBIISATH MPOCKTHYIO
U UCCJIE0BATEIBCKYIO ICATEILHOCTh HHAWBUAYAIBHO U B TPYTIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue qelcTBUSA:
CaMOCTOSTEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPEJICIIATh LENU ICATCIIBHOCTH, 3aJ1aBaTh TapaMeTPbl U KPUTEPUH UX JOCTHKEHHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUYHS B PACCMaTPUBAEMbIX (DH3NUCCKUX SBICHUSIX;



pa3palaTbiBaTh IUJIAH PELICHUs] MPOOJieMbl C YYETOM aHalv3a HUMEIOUIMXCS MaTepUalbHbIX U HEMaTepUaTbHBIX
pPECypcoB;

BHOCUTb KOPPEKTUBBI B JEITEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YyJbTATOB LEJSIM, OLECHUBATh PUCKHU
MOCJIEACTBUN ACATCIbHOCTH;

KOOPAWMHUPOBATh M BBINOJIHATH pPabOTy B YCIOBUAX PEAIBHOT0, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOIO
B3aHMMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/ibCKe AeMCTBUS

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3HUECKON HAYKH;

BJIAJICTh HaBBIKAMHU Y4EOHO-MCCIICIOBATEIILCKON M MPOEKTHOM JEATETLHOCTH B 00JacTH (PU3UKU, CITIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pelieHus 3aad (U3UYECKOT0 COJICpKAHUS, MPUMEHEHUIO
pa3JIMYHBIX METOJIOB ITO3HAHUS,

BIAJETh BUJAMH JICATEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUWSA, €ro HHTEPHIpETauu, NIpeoOpa3oBaHUI0 H
IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIC MPU CO3/IaHUU YUEOHBIX ITPOCKTOB B 001aCTH (hDU3UKH;

BBISIBIIATH IPUYUHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJu3UpOBaTh 3a/1a4y, BBIABUTATh TUIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMEeHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a4aBaTh MapaMETPhbl U KPUTEPUHU PEILICHHUS;

AHAIM3UPOBATH TOJIYYCHHBIE B XOJI€ PELICHUSA 3aJayd PE3YyJbTaTbl, KPUTHUYECKU OICHUBATH HX JOCTOBEPHOCT,
MIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4M B 00pa30BaTEIBHOM JEATEIHLHOCTH, B TOM YHCIE MPU HU3yUYCHUH
buzuky;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 110 (PU3HKE B MPAKTUICCKYIO 00JIACTh KU3HEACATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JaCTE;

BBIJIBUTATh HOBBIE WJIEH, MPEAJIaraTbh OpUTMHAIBHBIE MMOIX0/IbI U PEIICHUS,

CTaBUTh MPOOJIEMBI U 3aJ1a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undgopmaumeii:



BJIAJICTh HaBBIKAMHU TIONyYeHHS WHPOpManmuu (DU3NIECKOTO COACpXKAHUS U3 HCTOYHHKOB pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3alUI0 U WHTEPIPETANNI0 WHPOPMAIIUK Pa3TUIHBIX BUIOB U
dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCITIOJIB30BaTh CpPENCTBa HH(DOPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPTaHU3aIMOHHBIX 3aJlad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, peCypCcOCOCPEIKEHHUS, TPABOBBIX M STHYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€301TaCHOCTH;

co37aBaTh TEKCThI (U3MYECKOTO COJCPKAHWS B pa3dUYHBIX (popMmarax ¢ yd€ToM Ha3HAYCHHS HHPOpMAIUU U
IICJICBOM ayAUTOPUH, BRIOUpasi ONTHMAIBHYIO (OPMY MPEICTABICHUS U BU3YaTU3AIIHH.

KoMMyHuKAaTHBHBIE YHUBEPCATIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATH OOIIIEHHE Ha YpOoKaxX (DM3UKHU U BO BHE-YPOUHOH JEATEILHOCTH;

pacrio3HaBaTh MPEANOCHUIKHA KOHPIMKTHBIX CUTYaIlui U CMSTYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCTIOJIH30BATh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOAbl COBMECTHBIX JICUCTBHI C y4ETOM OOLIUX HHTEPECOB U BOZMOXKHOCTEH Ka)JA0ro ujaeHa
KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH JACHCTBUA MO €€ NOCTUKEHUIO:
COCTaBJIATh TUIAH JCHCTBHM, pacHpeaesiaTh PoJd ¢ Y4€TOM MHEHUH YYaCTHHUKOB, OOCYXIAaTh PE3ylbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJAJla W KaXXJIOr0 y4acTHHKA KOMaHIbI B OOIIMI pe3yiabTaT MO pa3pabOoTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATH UJICH C TO3UIIMY HOBU3HbBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATErMYECKOE MOBEACHHE B PA3JIMYHBIX CUTyalHsX, IPOSBISATH TBOPYECTBO U
BOOOpakeHHe, ObITh HHUITHATHBHBIM.

PeryasiTuBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA



Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JEATENbHOCTh B 00JAaCTH (U3MKA U aCTPOHOMUH, BBISIBISATH
po0IeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThl C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTEHHI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIbIT;

CIIOCOOCTBOBaTh (POPMUPOBAHHUIO M TPOSBICHUIO J3PYAUIMU B 0ONACTH (PU3UKHU, TMOCTOSHHO MOBBIIATH CBOU
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM;

BJIaJIETh HAaBBIKAMU II03HABATEJIIbHON pe(QIEKCUU KaK OCO3HAHHUS COBEPIIAEMBbIX AECHCTBUNH M MBICIUTENbHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH JUIsl OLIEHKU CUTYaIlH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHHKECHHUIO;

IIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IIPH aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO IPYrUX HA OIINOKH.

B npouecce noctrukeHNs THYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTrpaMMBbl 10 (PU3UKE JJIs1 YPOBHS CPEAHETO OOIIETo
o0pa3oBaHus y 00YUaIONINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA HHTEIUIEKT, MPEANONaraonmi chopMrupoBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHHE, BHAETH HAINpaBICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOM chephl, OBITH YBEPECHHBIM B cebe;



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEICHUE,
CIOCOOHOCTD aIaNTUPOBATHCS K IMOLIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTD, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMU, BKIIOYAIOUICH CTPEMIICHUE K JOCTHKEHUIO LEJIM U YCIIEXY, ONTUMHU3M, HHULIIMATUBHOCTD,
YMEHUE JIEMCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEN;

AOMIIATUM, BKJIOYAIONIEH CIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTUX, YUYUTHIBaTh €ro Ipu
OCYIIECTBIICHUU OOIIIEHHS], CTOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMH JIIOJbMH, 3a00THUTHCH,
MPOSIBJISITh UHTEPEC U pa3peiniaTh KOHQIUKTHIL.

INPEJMETHBIE PE3YJBTATHBI

K xonmy oOyuenwss B 10 Kjacce TpeIMETHBIC pE3yJlbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(OpPMHPOBAHHOCTH Y 00YYAIONTUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HA MPUMEpax poJib U MeCTO (U3MKU B (HOPMHPOBAHHH COBPEMEHHON HayYHOUW KapTHHBI MUpa, B
Pa3BUTHH COBPEMEHHOMN TEXHUKHU M TEXHOJIOTHH, B IPAKTUICCKOM JIeITEIIbHOCTH JIFOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (PU3NYCCKUX MOJIEIICH: MaTepuaibHas TOYKa, HHEpIHAJIbHAs CUCTEMA
orcu€Tta, aOCOJIOTHO TBEPAOE TEJO, WACANBbHBIN Ta3, MOACIH CTPOCHHS Ta30B, XKUIAKOCTCH M TBEPABIX TEJ, TOYCUHBIN
AIICKTPUYCCKH 3apsij MPU PEIICHUH (PU3NYSCKUX 3a]1a4;

pacrno3HaBaTh (U3HUYCCKHE SBICHUS (TPOIECChI) U OOBICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-
KHHETUYECKONH TEOPHUH CTPOCHHS BCIIECTBA M DJICKTPOJAMHAMHUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOEC
JBIDKCHHE, CBOOOTHOE TIaJICHHUE TEJl, IBH)KCHUE TT0 OKPYKHOCTH, HHEPIIHS, B3auMoaeicTBre Te, tuddy3us, OpoyHOBCKOE
JBIDKCHHE, CTPOCHHUE JKHUJIKOCTEH M TBEPABIX TeJ, M3MCHEHHE OO0OBEMA TN IPH HarpeBaHUH (OXJIaXKICHUH), TEIUIOBOC
paBHOBECHE, HCMApCHHE, KOHJISHCAIMS, IUIaBJICHWE, KPHUCTAUIM3AIlUs, KHUIICHHWE, BIAXKHOCTh BO3/lyXa, ITOBBIIICHUE
JABJICHHS Ta3a MPH €ro HarpeBaHWHU B 3aKPBITOM COCYJIC, CBS3b MEXIAY IapaMeTpaMH COCTOSHHS Ta3a B M30Mpolleccax,
AIICKTPHU3AIUS TEJl, B3aUMOJCHCTBHE 3aPsI0B;

OMHUCBHIBATh MEXaHHUYECKOE JIBIDKCHHUE, HCIONB3YsA (H3NYSCKUE BEIMYUHBI: KOOpJWHATA, IyTh, IMEPEMEIICHUE,
CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIa, MMITYJIbC Tejla, KHHEeTHYeCKass YHEPTHsl, TOTSHIINAIbHASI SHEPT U, MEXaHUIeCKas



paboTa, MexaHUYeCKasi MOIIHOCTh; MPU OMUCAHUM MPABUIBLHO TPAKTOBATH (DU3UYECKUN CMBICT UCIOIb3YEMbIX BEIUYHUH,
ux o0O0O3HaYeHUs U E€IUHUIIBI, HAXOAUTh (POPMYJbI, CBS3bIBAIONIME JaHHYIO (U3WYECKYI0 BEIMYHUHY C APYTUMHU
BEJIMYMHAMM;

OMUCHIBATh U3YUYEHHBIE TETJIOBBIE CBOMCTBA TEJ U TEIUJIOBBIC SBJICHUS, UCTIONb3Ys (PU3UUECKUE BEIUYUHBI: JJABICHHUE
raza, TeMIeparypa, Cpe/iHsIsl KUHETUUECKasl SHEPTUsl XaOTUUECKOTO JABUKEHHS MOJIEKYJ, CPEIHEKBAIPATUUHASI CKOPOCTh
MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHssI 2Heprus, padora raza, K0dIG(UIMEHT MOJE3HOro JEUCTBUS TEIJIOBOTO
JBUTATENIS; MPU OMUCAHUM TMPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICT HUCIIOJIB3YEMbBIX BEJIWYWH, UX OOO3HAUCHUS U
€JIMHUIIbI, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUUHAM;

OMHUCHIBATh M3YUYCHHBIC AJICKTPUUYECKUE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKHUE SIBJICHUS (MPOIECCHI), UCIOIb3YS
bu3uYecKre BEIUYMHBI: AJICKTPUUYCCKUN 3apsiji, DJICKTPUUECKOE T0JIe, HANPsKEHHOCTb IOJsI, MOTEHIMAJ, Pa3HOCTh
MOTEHITMAIOB; TIPU ONMHUCAHUHU TMPABUIBLHO TPAKTOBATh (DU3WUYECKUN CMBICI MCIOJIb3YEMBIX BEIMYWH, UX 0003HAYCHUS U
€MHUIIBI; YKa3bIBAaTh (DOPMYITBI, CBSA3BIBAIOIINE JJAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU BETUINHAMU,

aHAIM3UPOBATH (PU3NUECKHUE MPOIECCHI U SIBICHUS, UCTIOIb3YS (PU3UUYECKUE 3aKOHBI ¥ TIPUHIIUIIBI: 3aKOH BCEMUPHOTO
taroteHus, |, |l u Il 3akonbl HproTOHA, 3aKOH COXpaHEHUSI MEXAaHMYECKON HEPTHM, 3aKOH COXPAaHEHUS HMITYJIbCa,
OPUHUUIT CYNEPIO3UIUMU CHJI, NMPUHIMUI PaBHONPABUS MHEPLHUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJAPHO-KHUHETHYECKYIO
TEOPHIO0 CTPOEHUSI BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON SHEPIUU TEIJIOBOTO JBHXKEHHUS MOJIEKYJ C
a0COJIFOTHOM TEeMITepaTypoi, MepBhIi 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHECHHS SJICKTPHYECKOTO 3apsa, 3akoH KyroHa,
OpU 5TOM Pa3IMyYaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTHYE€CKOE BBIPAXKEHUE M YCIOBHS (TpaHUIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHUHIMUIBI JICHCTBHS MAlIMH, MPUOOPOB U TEXHHMYCCKUX YCTPOWCTB; pa3iM4aTh YCIOBUS HX
0e3011aCHOTO UCIIOIb30BAHHS B TIOBCEJHEBHOM JKI3HU;

BBITIOJIHATH YKCIIEPUMEHTBI 110 UCCIICOBAHUIO (PU3NYECKHUX SBJICHUI U MPOILIECCOB C UCIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX
U3MEpCHUii, mpu 3ToM (opMynupoBaTh MpodieMy/3afady W THIOTE3y YYeOHOTO SKCIEPHUMEHTa, COOMpaTh YCTAHOBKY U3
MPETI0KEHHOTO 000PYAOBAHHUSI, IPOBOJIUTH OMBIT i (JOPMYIUPOBATH BHIBO/IBI,

OCYHIIECTBIISITh TPsIMbIe M KOCBEHHBIE W3MEpEeHHS (PU3UYECKUMX BEJIMYMH, MPU STOM BBIOMPATh ONTHUMAIIBHBIN CIIOCOO
HU3MCPCHUA U UCIIOJIb30BATh U3BCCTHBLIC MCTOAblI OLICHKH HOI‘peHIHOCTefI HBMGPGHHﬁ;



UCCIIEI0OBAaTh 3aBHCHUMOCTHM MEXIy (U3MUYECKUMHU BEIMYMHAMU C HCIIOJNB30BAHUEM MPSAMBIX HW3MEPEHUH, NpU HTOM
KOHCTPYUpPOBaTh YCTAHOBKY, (PUKCHPOBATh PE3yJbTATHl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TaOIUI] U
rpauKoB, 1enaTh BBIBOJIBI 10 pe3yJIbTaTaM MCCIIEA0BaHNS;

coOuolaTh IpaBHiIa O€30IaCHOTO TPyAa NpH IPOBEACHUU HUCCIEAOBAaHUN B paMKax y4eOHOro SKCIEpPUMEHTa, ydeOHO-
HCCIIEI0BATENbCKOM U MMPOEKTHOM IEATENBHOCTH C UCIOJIb30BAaHNEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyA0BAHNUS;

pemarh pacy€THbIE 3a/1a4M C IBHO 33JJaHHOM (PM3MYECKON MOJENBI0, UCIIONb3Ys (PM3UYECKHE 3aKOHBI M MPUHLIUIIBI, HA OCHOBE
aHaJM3a yCJIOBUA 3aJaud BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (POPMYJIbI, HEOOXOAUMbIE AJs €€
pEILIeHHUs], TPOBOJUTh PACUETHI U OLICHUBATh PEAbHOCTh MOJYYEHHOTO 3HaUYeHUs (PU3MUECKON BETUUYHHBI;

pelaTh KaYeCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HEPOTUBOPEUMBYIO LIEMIOYKY PACCYKACHUN C ONOPOI HA N3YUYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;

MCIOJIb30BaTh NP PELICHUH y4eOHBIX 3a/1a4 COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS,
UHTEpNpeTalud U TMpeCTaBieHHUs] y4eOHOM M Hay4YHO-MOMYJISpPHOM WHGOPMALUM, TMOJYYEHHON W3 pPa3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKHU aHAJIU3UPOBATH MOJIy4aeMyIo HH(OpMaIIHIO;

INPUBOANUTH IPUMEPHl BKJIAJa POCCHUMCKMX M 3apyOexHbIX YYEHBIX-(DM3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB
OKpY’KaIOIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA 10 (PU3UKE B TIOBCEJHEBHOM KU3HU JJIs oOecrieueHus: 6e3011acHOCTH P OOpallleHuH ¢
npubopaMu U TEXHUYECKMMH YCTPOWCTBAMH, Ul COXPAHEHUS 370POBbS U COOJIIOJEHMSI HOPM SKOJIOTMYECKOI'O IMOBEIEHUS B
OKpYy’Karolleu cpene;

paboTaTh B TPYIIE C BBHIMOJIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, TUTAHUPOBATH PabOTy TPYMIbI, PAllMOHATBHO
pacnpenensTh 00s13aHHOCTH M TUIAHUPOBATh ACSTENBHOCTh B HECTAHIAPTHBIX CUTYAIMSIX, aJeKBAaTHO OIICHHUBATH BKIJIAJ

Ka)KJIOTO M3 YYACTHUKOB I'PYIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaunyecTBouacoB

Bcero

KonTpoabHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE
(uu¢pposrIe)

o0pa3oBaTeIbHBIEPECYPChI

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

11 ®u3nKa ¥ METOAbI HAYyYHOTO 9 0 0 bubnuorexa [JOK
' MO3HAHUS https://m.edso0.ru/7f41bf72
Uroromopazneny 2
Pa3znea 2.MEXAHUKA
bu6moreka [IOK
21 Kuiemaritka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 0 1 bubnunoreka [JOK
' KUHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBITEPMOAHAMHUKH 10 1 0 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS bubnuoreka [IOK
3.3 5 0 0
BelecTBa. Ma3oBbIe MEPEXO bl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Paznen 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK
4.1 1
DEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN 12 bubnuorexa [JOK
' TOK. TOKM B pa3inu4HbIX cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOEBpEMs 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne KoanuectBouacon
DJleKTpoHHbIenu¢ poBBIecOOpa3oBaTeJl
Temaypoxa Bce | Kourpoabubiep | IIpakTuyeckuep
n/ bHbIEpecypcChl
I ro a00ThI a00ThbI
1 ®usuka — Hayka o npupoje. Hayunsie 1 0 0 bubnuoteka [JOK
METO/IbI IO3HAHMS OKPYKAOIIETO MApa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmMupoBaHun
2 COBPEMEHHOUW HAYYHOU KapTHHBI MUPA, B 1 0 0 bubmorexa HOK
P v P 1P https://m.edso0.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYSCKOTO bu6moreka [IOK
3 1 0 0
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHe
PaBHOYCKOpEHHOETPSIMOTMHEWHOEIBUK bubnuoreka [IOK
4 1 0 0
€Hue https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
5 P epHoe enHoe eHue 1 0 0
ABHOMEPHOCHIPIMOTHHEHHOC/BIDRCHY https://m.edsoo.ru/ff0c3620
CBoboaHoe majienre. Y CKopeHue bubnuoreka [JOK
6 1 0 0
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitHoe npuxenue. /[prxenue 1 0 0 bubnunoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpunHumn oTHOCKUTENBHOCTH ["anues.
8 WNHepuuanbHble CUCTEMBI OTCUETA 1 0 0 Bubmmorexa LIOK
pit . ’ https://m.edsoo.ru/ffOc3be8
[TepBriitzakonHbroTOHA
9 Macca tena. Cuia. [TpuHnun 1 0 0 bubnuorexa [IOK
CYIIEpIIO3UILINU CWII. BTOpou 3aKoH https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HeroTona niis MarepuaibHOU TOYKH

Tperun 3akoH HproTona s

bubnuoreka [IOK

10 MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuorexa [JOK
TsKecTH. [IepBaskoCMUYECKasICKOPOCTh https://m.edsoo.ru/ff0c3d00

bubmmoreka [{OK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena htts://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaddunmeHT tpenus.

13 Cuna cznpOTHBneSp(Ils){ npu HB:IE(GHHH bubnrotexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUJKOCTHU WM Ta3e
[TocTynarenbHo€ U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6moreka [IOK
Mowmentcunnsl. [Ineqocuisl. https://m.edsoo.ru/ff0c41a6
YcnoBusipaBHOBECUATBEPIOTOTENA
Nmnynbc MaTepuaibHOM TOUKH,

15 CHUCTEMBbI MAaTEPUAIIbHBIX TOYEK. bubnuoreka [IOK
Nmnynbsc cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOEABIKEHNE
PaGoTta 1 MOLITHOCTD CHUIIBIL.

Kunernueckas sHeprusi MaTepuagibHON
16 TOUKIL bubnuoreka [JOK
" https://m.edsoo.ru/ff0c4502
TeopemaoOu3MeHEHUNKUHETUIECKO I
SHEPrUu
[ToTeHnManpHas YHEPIHUS.
[lorenunanpHas 3HVepr1/1;1 yIpyro BuGmiorexa LOK
17 ne(GopMHUPOBAHHOW MPY>KUHBI.

[ToTeHumanpHass3HEPrusTeNaBOINZUNIOBE
PXHOCTU3EMIIN

https://m.edsoo.ru/ff0c461a



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
https://m.edsoo.ru/ff0c461a

18

[ToTeHManbHBIC U HETIOTEHITNAIEHBIC
cwitbl. CBs3b pabOTHI HEMTOTEHIIUATHHBIX
CHJI C U3SMEHEHUEM MEXaHUYECKOW
SHEPTUU CUCTEMBI TEI.
3aKOHCOXpaHEHUSIMEXaHUYECKOU
SHEPrUU

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

19

JlabopaTtopHas pabota «lccnenoBanue
CBsA3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHWYECKOH SHEePTHH TeJia Ha
MIPUMEPE PACTHKEHUS PE3HHOBOTO
KIyTa»

20

KonTposnbHas pabota o teme
«Kunemaruka. JluHamuka. 3aKoHbI
COXpaHEHUsS B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOHN Teopuu. bpoyHOBCKOE

newkenue. ubdysus

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABUKEHUS U B3aUMOJICUCTBUS
4yacTHI] BemecTsa. Moaenu CTpOCHHS
ra3oB, KUIAKOCTEH M TBEPABIX TEJ

23

Macca monekyn. KonnuecTBo BemiecTsa.

[TocrostnHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa u
€€ U3MEpEHHUeE.
[lIxanaremneparypllenscus

25

WUneanbusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AGcoutoTHas TeMIiepaTypa Kak Mepa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

CpEeIHEH KUHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI.
YpaBueHneMeHieneeBa-Kiamnelpona

27 3akon/lanbpToHA. ['a30BBIC3aKOHBI
Jlaboparopras pabota «VcciienoBanue
28 3aBUCHUMOCTHU MEX]ly TapaMeTpamMu
COCTOSTHUS Pa3pEKEHHOTO Ta3ay
29 N3omporiecchl B U1eaibHOM ra3e u ux bubmmoreka [{OK
rpaduyeckoe npeacTaBIeHNue https://m.edsoo.ru/ff0c570e
Buyrpennssa sHeprus
TEPMOIMHAMUYECKOW CUCTEMBI U
30 CHOCOOBI €€ U3MEHEHHUS. bubnuoreka [JOK
KonunuectBoTemnoTs! u paboTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHss9HeprusoHOaTOMHOTOHIea
JBHOTOTA3a
bu6mmoreka [IOK
31 Bupprremtonepe https://m.edsoo.ru/ff0c5c36
VenbHasg TEIUIOEMKOCTD BEIIECTBA.
32 KonnuecTBo TeIIOTH pu bubmorexa HOK
. https://m.edsoo.ru/ff0c5c36
Terionepenaye. AauadaTHelnporecce
33 [TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubnuoreka [JOK
MPUMEHEHHE K U30MpoIIeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatnuMocTh MpOIECCOB B IPUPOJIC. bubnuoreka [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun neiicreus u KIIJ rennosoit bubnuoreka [IOK
MAaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT[
37 DKOJIOTUYECKHETTPOOIEMBITEIIIIOOHEPTET



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

HUKHN

Oo6o06maromuit ypok «ModnekymsipHas

bubnuoreka [IOK

38
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora o Teme
39 «MonexymnsipHasi pu3uKa brbamorexa [OK
Y i https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOJUHAMUKI
40 [TapoobOpa3zoBanue 1 KOHEHCAIIMSL. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCoOTHAS U OTHOCHUTEIIbHAS bubmmoreka [{OK
BJIAYKHOCTB BO31lyXa. Hacelmennsliinap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnmueckue u
42 amopdHbIe Tena. AHU30TPOIIUS CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuIK1e KpUCTaJLIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIEMaTepUaIIbI
[1naBneHue u KpUCTaIA3ALIMSL.
43 VY aenpHas TEIOTAa MJIaBICHUS Bu6mmorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6mmoreka [JOK
44 0% CHHUEeTe 0
PABHCHHUCICILIOROTODaNAR A https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aIus Tell. DNEKTPUUECCKUN bubnuoreka [JOK
3apsj. JIBa BUIA SJIEKTPUYECKUX 3apsiIOB https://m.edsoo.ru/ff0c6bcc
[IpoBOJHUKY, IUINEKTPUKU U
46 H(I))J'I HOBO HIfKI/I 3aK(I:H COXpaHEeHUs Bubmmorexa LIOK
YHPOBOL ’ P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
B3aunmoeuncrBue 3apsi0B. 3aKoH
47 Kynona. Toue4HbIW 3MEKTPUUIECKUU bubmmorexa [JOK
‘ ' P https://m.edsoo.ru/ff0c6ces
3apsin
48 Hanpspk€HHOCTB 37IEKTPUUYECKOTO HOJIS. bubnuorexa [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

[IpuHIHUI CynepIIO3UIIUNU SIIEKTPUYECKUX
nosey. JINHUMHANIPS)KEHHOCTH

https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 3IeKTpOCTaTHYECKOTO OIS,
Tlotennuain. Pa3HOoCThIIOTEHIINATIOB

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

50

HpOBOHHI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
J:[I/IBJIGKTpI/I‘-IeCKaSIHpOHI/IHaeMOCTI)

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

51

OnektpoeéMkocTts. Konnencarop

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiyKeHHOTO
KOHJIeHCcaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "M3mepenne
AIEKTPOEMKOCTH KOHAEHcaTopa"

54

DJIEKTPUYECKHI TOK, YCIIOBUS €TI0
cymectBoBanus. [loctostHabIN TOK. Crita
toka. Hanpsoxkenue. ConpoTuBIICHUE.
3akoHOMaassy4acTKaenu

55

[TpunIUMI NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO
amnmapara, CTpyWHOTO MPUHTEpa.
DJIeKTpOoCTaTUYECKas3aluTa.
3a3eMJICHUEAIEKTPOIIPUOOPOB

56

[TocnenoBarenbHOE, MapaIeNbHOE,
CMeIlIaHHOE COEIMHEHHE IPOBOTHUKOB.
JlaGopaTopHasipaboTta
«M3ydueHnecMenaHHOT0COeAMHEHUSIPE3U
CTOPOB»

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



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOUTHOCTH NEKTPHUECKOTO
Toka. 3akon/[xoyns-Jlenua

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

58

3axon Oma Juis M0JIHOM (3aMKHYTO)
anekTpudeckoit nenu. Koporkoe
3ambIkaHue. JlaboparopHast paboTta
«U3mepenne DJ1C ucToyHNKa TOKA U €ro
BHYTPEHHETO COTPOTUBIICHUS

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

59

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTNPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepxXnpoBOIMMOCTh

60

DIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA AIIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
MIpUMECHAsl IPOBOIUMOCTb.
CBouctBap—Nn-niepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

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

62

DJIEKTPUYECKUHU TOK B paCTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHUECKAS TUCCOLIUALIUS.
DIIEKTPOJIN3

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

63

DJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus.
IIna3ma

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

64

DneKkTpuuecKue Npuoopsl U yCTpoiicTBa
U UX [IPaKTUYECKOE IPUMEHEHHUE.
IIpaBunaTexHUKHOE30MaCHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65 O0600manmuiypox 1 bubnmoreka [JOK
«DNIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KontponbHas padoTa no Teme

66 «Qnekrpocratuka. [1ocTosHHBIM 1 bubnuorexa [JOK
AIEKTPUYECKUN TOK. TOKH B pa3iauyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pemenune 3agau mo reme 1 bu6moreka [IOK
"DnexTpoauHaMuka" https://m.edsoo.ru/ff0c8c56

" " bubnuoreka [JOK
68 Pemenue 3a1a4 mo reme "MexaHnka 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. I'.A. Msakuwes, M.A. Ilerposa, C.B. Crenano ®usuka 10 ki1. YueOHUK.
®uzuka 10 i1.: yueOHUK 151 00111e00pa3oBaTeIbHbIX Opranu3aiuii. bazoBbrit
ypoBeHb. M.: JIpoda, 2020

2. A.Il. PermkeBuu. CoopHUK 3a1a4 o gusuke. Mocksa, [Ipoda, 2005 - 2017 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. T 4. Msxumes, M.A. Tletposa, C.B. CrennanoB ®usuka 10 k1. YueOHUK.
®uzuka 10 i1.: yueOHUK 1151 00111€00pa3oBaTEIbHBIX Opranu3aiuii. bazoBerit
ypoBeHb. M.: IIpoda, 2020

2. A.Il. PeimkeBuu. COopHUK 3a1ay no pusuke. Mocksa, [Ipoda, 2019 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Kusas ¢usuka: odyugarorias mporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku pusuku ¢ ucrnonb3oBanneM Murtepuera. http://www.phizinter.chat.ru/
3.®wusuxka.ru. http://www.fizika.ru/

4. ®dusnka: kotekus onbiToB. http://experiment.edu.ru/

5. ®u3uKa: IEKTPOHHAS KOJJICKIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

10. http://www.myshared.ru/






