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HOACHUTEJIBHAS 3AIIMCKA

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

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyaromuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3KKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa30BaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIEe IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «Ousnka» mo rogaMm o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUIS. €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU 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 o0Iero oOpa3oBaHUs
MOJIOXKEH pAN HUAEH, KOTOpPble MOXXHO paccMaTpuBaThb KakK IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
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 ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
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 o00OpynOBaHUE IJisi YYEHUYECKHUX MPAKTUUYECKHX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX 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 HHTEIUIEKTYaJIbHBIX 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 QyHIaMEHTAIBHBIX 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 1eiedl oO0ecrneynBaeTcsl pPelieHueM CIEIYIOIUX 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
AIEMEHTBI aCTPOPU3UKH;

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, 3ajady, MNOAPa3yMEBAIOIIUX 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 OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHHS WU TMPOBEIACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYMUTENb JIENaeT 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 npupone. HaydyHbie MeTOIbl NO3HAHUSA OKPYXKAIOIIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

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

Ponb u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHON HAy4YHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

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

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

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.

HaGnronenne aBuKeHHs] Tena, OpOILIEHHOTO IMOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIbIO ONPEACICHUS 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, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOukU. TpeTuii 3akoH HbloTOHA 1J1s1 MaTepraibHbIX 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 MPUMEHEHHE: 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 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

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

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

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pa3nen 3. MouiekyasipHasi pU3NKa U TePMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MOJeIn CTPOCHHUSI Tra30B, >KUJIKOCTEH H
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  MOJEKYIISIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH JlaneTroHa. M3omponecchl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MAECaJbHOrO  rasza. Buael  Temionepenauw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TemoBo MamwuHbL. [ukn KapHo m ero xosduIMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOThI: BBLIET
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 ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcrmapenue u kuneHue. AOCOTIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBineHue u
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamoprbsle pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOr0 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  smekrpoctatnueckoro  moia.  llorenuwman.  Pa3HocTh
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna Toka. ITocTOSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

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

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

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. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTUYECKAS TUCCOLUUALMSA. DIEKTPOIIN3.



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

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

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILA/IN MTONIEPEYHOr0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

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

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snekrpoinusa.

MexnpeaMeTHbIe CBA3H

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

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

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

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEIayH, TEILIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOKWCTBA METAJUIOB, JJIEKTPOJMTHYECKAs JUCCOLMALNSA,
rajbBaHUKa.

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

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



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

OcBoenune yueOHoro npeamera «dusuka» Ha YpoBHE cpellHEro olmiero odpasoBaHus (60a30BbI YPOBEHb) JOJIKHO
00€eCIeYnTh JOCTHKEHUE CIICTYIONTUX JINIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC pe3yNbTaThl OCBOCHUS yueOHOro npeaMera «Ousuka» JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSM POCCUHCKOTO
oO1iecTBa, pacIIMPEHHE KMU3HEHHOTO OIBITa U OMbITa JCATEIBHOCTU B MPOIIECCE peau3allid OCHOBHBIX HaIpaBICHUM
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMHU O0YYaIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO YJieHA POCCHUUCKOTO
00IIIeCTBa;

IPUHSATHE TPATUITUOHHBIX O0IEYETOBEYECKIX TYMAaHUCTUUCCKUX U JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpecax TIpakJIaHCKOro OOINecTBa, y4acTBOBAaTh B
CaMOYTpaBJICHUU B 00pa30BaTeIbHONW OpraHU3aINH;

yMEHHE B3aUMOJICHCTBOBATD C COIMAILHBIMU MHCTUTYTaMHU B COOTBETCTBUHU € UX (DYHKIUSIMH ¥ HA3HAUYCHHEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JI€ATEIILHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS

c(hopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHE K TOCYJAPCTBCHHBIM CHMBOJIAM, JOCTHIKCHHUSAM POCCHUCKUX YYEHBIX B 00J1aCTH (PUBHKH U
TEeXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUYSCKOTO TTOBECHNS,



CIOCOOHOCTh  OIICHMBATh CHTYAallMIO M [PHHAMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYICh Ha MOpPAIbHO-
HPaBCTBCHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B IEATCILHOCTH YUEHOTO;

OCO3HAHKE JINYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OYyIyIIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

HCTETHYECKOE OTHOIIECHHE K MUPY, BKIIOYask 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIET0 (GU3HUCCKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

HHTEPEC K pa3audHbIM chepaM nmpodeCcCHOHATBHOM IeATEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3MKON M TEXHHKOH,
yMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOp OYayIiel mpodeCcCHu  pealn30BhIBAThH COOCTBEHHBIE )KU3HEHHBIE TUIAHB;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHHIO B 00JaCTH (DU3UKK Ha MPOTSHKEHUH BCEH KU3HM;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH IKOJOTHUYECKOM KYIBTYPhI, 0OCO3HAHKE TII00AILHOIO XapaKTepa dKOJIOTHIECKHX IPOOIeM;

IUIAHKPOBAHKE M OCYIIECTBICHHE ICHCTBUI B OKPY KAIOIIEH cpelie Ha OCHOBE 3HAHMS II€JCH YCTONYMBOIO Pa3BUTHS
4eJI0BEYECTBA;

pacIINpEHHE OIbITA AeITEIPHOCTH DKOJOTHYECKOM HAIIPABIEHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHMIA 110 (DU3HKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3HUYECKON HAYKH;

OCO3HAHKE [EHHOCTH HAYYHOM IeATEILHOCTH, TOTOBHOCTD B IIPOIECCE M3YUEHUS (PU3HKH OCYLIECTBIIATH IPOEKTHYIO
M HCCJIEJOBATEILCKYIO IEATEILHOCTh HHINBUAYAILHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE JeiCTBUS

ba3oBble JJornyeckue qelcTBUSA:
CaMOCTOSTEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPEJICIIATh LENU IeATCIbHOCTH, 3aJaBaTh NapaMeTPhbl U KPUTEPUHU UX TOCTUKECHUS;
BBISIBJIITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B paCCMaTPUBAEMbBIX (PU3HUCCKUX SBICHUSX;



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

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHMBATh COOTBETCTBUE PE3YJIHTATOB LEIAM, OLECHUBATH PUCKHU
MOCJIEACTBUN ACATCIbHOCTH;

KOOPAWMHUPOBaTh M BBINOJHATH pabOTy B YCIOBUAX PEAIbHOr0, BHUPTYaJTbHOTO W KOMOWHHMPOBAHHOIO
B3aHMMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/ibCKe AeMCTBUS

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3UYECKON HAYKH;

BJIAJICTh HaBBIKAMHU Y4EOHO-MCCIICIOBATEIILCKON M MPOEKTHOM JEATETLHOCTH B 00JacTH (PU3UKU, CITIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHUs 3a7a4 (PU3HUECKOTO COJICpKAHUS, MPUMECHEHHUIO
pa3JIMYHBIX METOJIOB ITO3HAHUS,

BIAJETh BUJIAMH JICSATEILHOCTH TIO TIIOJYYCHHIO HOBOTO 3HAHHWSA, €r0 HHTEPHIpETaIluu, IpeoOpa3oBaHUI0 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, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh
apryMEeHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a4aBaTh MapaMETPhbl U KPUTEPUHU PEILICHHUS;

AHAIM3UPOBATH TOJIYYCHHBIE B XOJI€ PELICHUSA 3aJayd PE3YyJbTaTbl, KPUTHUYECKU OICHUBATH HX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN JEATEIHLHOCTH, B TOM YHCIC MPU U3yUYCHUH
buzuky;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTDH 3HAHUS 1O (PU3HUKE B MPAKTHICCKYIO 00JIACTh KU3HEACATSILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00IacTeH;

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

CTaBUTh MPOOJIEMBI U 3aJ1a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undgopmaumeii:



BIAJCTh HaBBIKAMU TIONyYCHHUS WHPOpMAuu (PU3NISCKOTO COIEpKAaHUS W3 HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3alUI0 U WHTEPIPETANNI0 WHPOPMAIIUK Pa3TUIHBIX BUIOB U
dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCITIOJIB30BaTh CpENCTBa HH(DOPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHH B pEHNICHUU KOTHUTHBHBIX,
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 COJCP)KAHHMS B PA3IWYHBIX (opMarax ¢ ydéToM Ha3HAYCHUS HHPOPMAIMH U
IICJICBOM ayAUTOPUH, BRIOUpasi ONTHMAIBHYIO (OPMY MPEICTABICHUS U BU3YaTU3AIIHH.

KoMMyHuKAaTHBHBIE YHUBEPCATIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATH OOIIIEHHE Ha YpOKaX (DU3UKHU U BO BHE-YPOUHOU JEATEILHOCTH,

pacrio3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTyaIlui U CMsITUYaTh KOH(MIUKTHI;

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

MOHUMATh M UCTIOJIH30BATh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX UHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO WieHa
KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH JACHCTBUA MO €€ NOCTUKEHUIO:
COCTaBJIATh TUIAH JCHCTBHUM, pAacHpeNesiaTh POJU C y4éTOM MHEHHUM YYaCTHHKOB, OOCYXXJATh PE3yJIbTaThl COBMECTHOMU
paboTHI;

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

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATH UJICH C TO3UIMU HOBU3HbBI, OPUTUHAIBHOCTH, PAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMUYHBIX CUTYyaUUsX, HPOSBIATH TBOPYECTBO H
BOOOpakeHHe, ObITh HHUITHATHBHBIM.

PeryasiTuBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA



Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00JacTH (PU3MKM M aCTPOHOMUH, BBISIBISATH
po0IeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThl C Y4ETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUH;

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 (POPMUPOBAHUIO M TPOSBICHUIO JIPYAUIIMU B 007acTH (PU3UKH, IMOCTOSIHHO TMOBBIIIATh CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

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

BJIaJIETh HaBBIKAMU IIO3HABATENIbHOM peQIIeKCUM KaK OCO3HaHMsI COBEPIIAEMBIX JAEWCTBUH M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH JUIsl OLIEHKU CUTYaIlH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PEIICHMS 10 UX CHH)KECHHUIO;

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;

IIPU3HABATh CBOE IIPaBO M MPABO APYIMX HA OIIMOKH.

B mpouecce noctukeHns THYHOCTHBIX PE3YyIbTATOB OCBOCHUS NMPOTrpaMMBbl 10 (PU3UKE JIJIs1 YPOBHS CPEAHETO OOIIETo
o0pa3oBaHus y 00YUaIONINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA HHTEIUIEKT, MPEANONaraonmi chopMrupoBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIMOCOOHOCTh MOHUMATh CBOE 3MOIMOHAJIBHOE COCTOSIHME, BHJETh HAIPaBICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOM chephl, OBITH YBEPECHHBIM B cebe;



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEICHUE,
CIOCOOHOCTD aIANTUPOBATHCS K IMOIIMOHATBHBIM U3MEHEHUSM U MPOSBIISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

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

AMIIATUM, BKJIOYAIOMIEH CIIOCOOHOCTh TOHUMATh HSMOIIMOHAIIBHOE COCTOSIHME JAPYTHX, YYUTBIBATH €ro MpHu
OCYIIECTBIICHUU OOIIIEHHS], CTOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMH JIIOJbMH, 3a00THUTHCH,
MPOSIBJISITh UHTEPEC U pa3peiaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K konmy oOydyenuss B 10 KJacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIODKHBI OTPaKaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIIHNXCS YMEHUM:

JEMOHCTPUPOBATH HA MPUMEPaAX poJib U MeCTO GU3UKU B (HOPMHUPOBAHUM COBPEMEHHON HAyYHOU KapTHHBI MUpa, B
Pa3BUTUH COBPEMEHHOUN TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKON EATEIIbHOCTH JIFOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUCHHBIX (PU3NYECKUX MOJIENeil: MaTepuanbHas TOYKa, MHepIUalbHasl CUCTEMA
orcuéTta, aOCOMIOTHO TBEPAOE TENO, MACANbHBIN Ta3, MOAEIHU CTPOCHHS Ta30B, KUAKOCTEH M TBEPIBIX TEJN, TOUCUYHBIH
AIEKTPUUECKHH 3apsijl MpU pelieHnH (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (GU3MUYECKHE SIBICHUSA (MPOIECCH) U OOBIACHITH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-
KMHETUYECKOM TEOPUHM CTPOEHHUS BEIIECTBA M DJIEKTPOJWHAMHUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJMHENHOE
JIBUKEHUE, CBOOOIHOE MaIeHNE TEN, TBUKEHHE 110 OKPYKHOCTH, HHEPIIKSA, B3auMoaeicTeue tei, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHUE JKUJIKOCTEW M TBEPABIX TeN, U3MEHEHUE OOBEMA TeN NMPU HarpeBaHUM (OXJIa)XKIAEHUH), TEIIOBOE
paBHOBECHUE, HCIAPEHHE, KOHJECHCALMS, IUIABJICHHUE, KPUCTAJUIM3alMs, KUIICHHWE, BIIAXXHOCTb BO3/1yXa, IIOBBILICHUE
JABJICHUS Ta3a MPHU €ro HarpeBaHWM B 3aKPBITOM COCYJHE, CBSI3b MEXKJy MapaMeTpaMu COCTOSIHHS ra3a B M30Ipoleccax,
ANEKTpHU3aLus TEJl, B3AUMOACHUCTBUE 3aPA/I0B;

OMHCHIBATh MEXAHWUYECKOE JBIDKEHUE, HCTONB3yd (H3udecKkne BEIMYMHBI: KOOpJAWHATA, IMyTh, TMEPEMEIICHUE,
CKOpPOCTbh, YCKOPEHHUE, Macca Tella, CUJIa, UMITYJIbC Tela, KHHETUYECKasi SHEPTHsl, MOTCHUUAJIbHAS YHEPIUsl, MEXaHNYeCKas



paboTta, MexaHMYecKasi MOIIHOCTh; MPU OMUCAHUU MPABWIHBHO TPAKTOBATHh (PU3WUYECKHUIA CMBICT UCIOJIB3YEMbIX BEJIUYHUH,
uX 00O03HAUCHUS W CIWHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE MaHHYIO (QU3HUYECKYIO BEIMYHHY C JIPYTUMU
BEJIMYMHAMU;

OIMHMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBHIC SIBJICHHS, UCTIONIB3Ys (PM3MUECKUE BETUUMHBI: JaBICHHC
rasa, TeMIiepaTypa, CpeIHssl KHHETHYECKass SHEPTHs XaOTUYECKOTO JIBIKCHHS MOJICKYJI, CPEIHEKBaIpaTHIHAS CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOTBhI, BHYTPEHHSSI JHEPrus, paboTa ra3a, KOI(DQPUIIMEHT MOJIE3HOTO ACHCTBUS TEILIOBOTO
JIBUTATEIIS, MPU ONKMCAHWHM TMPABUIBLHO TPAKTOBATh (PU3WYCCKUN CMBICI HCIIONIB3YEMbIX BEJIIMYUH, MX OOO3HAUCHUS H
SMHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (U3HUYECKYIO BEIMUMHY C IPYTHUMH BEIMYNHAM;

ONKMCHIBATh HM3YyYCHHBIC JJICKTPUYCCKUE CBONCTBA BEIIECTBA M DJICKTPUUYCCKHE SBICHUS (IIPOIIECCHI), MCIOIB3YS
(¢u3HYECKHE BEIMYMHBI: DJICKTPHUUCCKUIN 3apsjl, JJICKTPHUECKOE IT0JIe, HANPsHKEHHOCTH TOJISA, IMOTCHIHMAN, Pa3HOCTh
NOTCHIIMAJIOB; TIPU OMKMCAHWM MPABUJIBLHO TPAKTOBATh (YM3MYECCKUN CMBICI HMCIIOIb3YEMbIX BEIMYHMH, UX 0003HAUCHUS U
CMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (PHU3NYCCKYIO BEIMYUHY C IPYTUMHU BEJTUIHMHAMM;

aHAM3UPOBATH (PU3MUECKHE MPOIECCHI U SBICHUS, UCIIONB3Ys (PU3UUECKUE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
Tsarorenus, |, 1l u |ll 3akons HproToHa, 3aKOH COXpaHEHHS MEXAaHWYECKOW JHEPTuH, 3aKOH COXpaHEHUS HMITYJIbCa,
NPUHIIMIT CYNEPHO3ULIMN CUJI, TIPUHIIUI PABHONpPABUS WHEPLIMAIBHBIX CHUCTEM OTCUYETa, MOJIEKYJISIPHO-KHHETUYECKYIO
TEOPHUIO CTPOEHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b CpEIHENH KMHETHUECKOW SHEPTUU TEIUIOBOTO JBUXKEHUS MOJEKYIH C
a0COJIFOTHOM TEeMITepaTypoi, MepBhIi 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHECHHS SJICKTPHYECKOTO 3apsa, 3akoH KyroHa,
OpU 5TOM Pa3IMyaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE M YCJIOBUS (TPAaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIUIGI JEACTBUS MAIWH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3anuyaTh YCJIOBHS WX
0€30macHOro MCIOJIb30BaHUS B IIOBCETHEBHOM KU3HH,

BBHITIONTHATD SKCIEPUMEHTHI MO HCCIECIOBAHUI0 (PU3MUYECKUX SBICHUNA U TPOIECCOB C HCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, MpH ITOM (OPMYIHPOBATH MpoOJIeMy/3aqady W TUIOTE3y y4eOHOTO SKCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIII0KEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI,

OCYIIECTBIISITH MPSMBIE M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIIMYWH, TIPU ATOM BBHIOMPATH ONMTHMAIBHBIN CIIOCO0
M3MEPEHUS U UCTIOTH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHI;



WCCIIEIOBATh 3aBHCUMOCTH MEXAYy (PU3UUYECKUMH BEIMYMHAMHU C WCIOJIB30BAHUEM TPSMBIX MU3MEPEHUH, MPU STOM
KOHCTPYHPOBAaTh YCTAaHOBKY, PUKCUPOBATH PE3YIbTATHI OTYyUYEHHOM 3aBUCUMOCTH (DU3NYECKUX BEIHYMH B BUJE TaOIHUI] U
rpaduKoB, AeNIaTh BBIBOABI IO PE3yIbTaTaM MCCIIEIOBAHNUS;

coOyrofaTh mpaBmiia 0€30MacHOro TpyJa MpHU NPOBEJCHUM MCCIEJOBAHMN B paMKax Y4eOHOTrO SKCIEpUMEHTA,
y4eOHO-UCCIIEIOBATEIbCKOM ¥ MPOEKTHOW  JCSATENbHOCTH C  HUCIOJB30BAaHHEM HW3MEPUTEIBHBIX YCTPOHCTB U
1abopaToOpHOro 00OPYAOBAHMS;

pelaTth pacyEéTHBIC 3aa4u C SIBHO 3aJaHHOW (PU3MUECKON MOJENbI0, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI W MPHUHIIMIIHI,
Ha OCHOBE aHajM3a yCIOBHs 3aJa4d BBIOMpPATh (DU3MUECKYIO MOJEINb, BBIACIATH (pU3MUECKHUe BETUYMHBI U (POPMYIIHI,
HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOANTh PAacUYEThl M OIICHMBATH PEATbHOCTh TOJYYEHHOTO 3HAYCHHS (DU3MUECKON
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 3a/1aUd: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IEMIOYKY PACCYXKICHUH C OMOpOH Ha
M3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PHU3UIECKHE SIBICHUS;

UCTIOJIb30BaTh TIPU pElIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOTHUH JJs TIOWCKA,
CTPYKTYpUPOBAHUs, UHTEPIPETALMH U NPEICTABICHHUS Y4eOHON M HAyYHO-NOMYJISAPHOH MH(OPMALUU, MOTyUYeHHOH H3
Pa3INYHBIX UICTOYHUKOB, KPUTHUECKU aHATM3UPOBATH MOJTyYaeMyto HHPOPMALIHIO;

HNPUBOIUTH TPUMEPHl BKJIAaJa POCCHHCKUX M 3apyOeXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE
IPOLIECCOB OKPYKAOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHMA MO (DU3MKE B MOBCEAHEBHOM >KM3HM JUIsl oOecredeHus 0e30MacHOCTH NpHU
oOpamieHnun ¢ mnpuOopaMH W TEXHHUYECKUMH YCTPOWCTBAMHM, MJISi COXPAHEHHUS 30POBbS W COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOLIeH cpejie;

paboTaTh B IpyIIE C BBITOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MJIaHUPOBATh pabOTy TPYIIIbI, palllOHAIBHO
pacnpenenath 00f3aHHOCTH U IJIAHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUAX, aJIEKBAaTHO OLIEHUBATh BKJIAJ
Ka)XJ0r'0 U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMON POOIIEMBI.
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3 MexaHn4ecKoe ABIKCHHUE. 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6

OTHO CUTCIIBHOCTh MCXAHHUYCCKOT'O
nBrkeHusd. [lepemenienne, CKOpoCTb,

https://m.edsoo.ru/ff0c3508

YCKOPEHHE
4 PaBHOMEpPHOE ITPAMONIMHENHOE bubnuorexa [JOK
JIBIDKCHHC https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE bubnuorexa [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e
6 CBoboaHOe majienre. Y CKopeHue bubnuorexa [JOK
CBOOOJHOTO MaJCHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiitHOE IBUXKEHHE.
7 JIBrm>keHre MaTepuaibHON TOYKH O bubamorexa [IOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[Tpunnum oTHOCUTENBHOCTH ["anmmest.
8 HMuepumanbHBIE CHCTEMBI OTCUETA bubmorera [IOK
pi . ’ https://m.edsoo.ru/ffOc3be8
[TepBriit 3akoH HproTOHA
Macca tena. Cuna. [Ipuniun
9 cyneprno3uiuu cuil. Bropoii 3akoH bubmorera [IOK
yrep ’ p B https://m.edsoo.ru/ff0c3be8
HproToHna a1 MaTepuaibHOW TOUKH
10 Tperuu 3akoH HeroToHa 1151 bubnunoreka [JOK
MaTepHUaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsaroTeHus. Cuna
11 TsokecTH. IlepBasg kocMuueckas bubmorexa HOK
- P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosdduiuenT TpeHus.
P Pepru P bubmuoreka [JOK
13 Cuna conmpoTUBJICHHUS MPU IBKESHUU

TCJIa B X)KUAKOCTHU HUJIM I'a3€

https://m.edsoo.ru/ff0c3f76



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

14

[ToctynarenbHOE M BpalaTeyibHOE
JIBUKEHHE a0COJTIOTHO TBEPAOTO TEa.
Mowment cuisl. [1nedo cunsl. YcmoBus
paBHOBECHS TBEPIOIO Tela

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

NMnynsc maTepualbHOM TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
HMMITyJIbCa. PeakTuBHOE IBUKEHHE

bubmmorexa [{OK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTB CHIIBIL.
Kunernueckast sHEPrus MaTepUaIbHON
TOukH. Teopema 00 U3MEHEHUH
KMHETUYECKON SHEPTUU

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHast 3HEPTHUS.
[loTreHumanpHas SHEPrUs ynpyro
ne(OpMUPOBAHHOU MPYKUHBI.
[ToTennmanpHas 3HEprus Teaa BOIU3u
MOBEPXHOCTH 3€MJIH

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

18

[ToTeHnManbHbIe U HETIOTEHIMAIbHBIE
cuitbl. CBsi3b paboThI
HEMOTEHLUAJIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOW PHEPTUU CUCTEMBI Tell.
3aKOH COXpPaHEHUS MEXaHUYECKOU
SHEPruu

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

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsI3u pabOTHI CHUIIBI C
W3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha IPUMEPE PaCTSKEHHS
PE3UHOBOTO KI'yTa»

20

KonTtposneHas paboTa o teme

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka. 3akOHbI
COXpPAHEHUS B MEXaHUKEY

https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE

nskenue. Auddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMO/CHCTBUS YaCTHUIl BEIIECTBA.
Mojienu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TENI

23

Macca monekyn. KonnuectBo
BemecTBa. [loctosiHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ nm3mepenue. [llkana remneparyp
Henscns

25

Nneansueiii ras B MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHHS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kinaneitpona

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

27

3akoH JlanbToHa. ['a30BbIE 3aKOHBI

28

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSTHHS
pa3peKeHHOTO Ta3ay

29

I/I30HpOHCCCH B UACAJIbHOM ra3€¢ M ux
rpa(pnqecxoe MMpEACTaBJICHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpenHss sHeprus

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEPMOAMHAMUYECKOU CUCTEMBI U
criocoOnI e¢ u3menenus. Koauuectno
TETUIOTHI U paboTa. BHyTpeHHSIS
SHEPTHsi OJTHOATOMHOIO HUJI€aTLHOTO

https://m.edsoo.ru/ff0c5952

rasa
bub6mmoreka [{OK
31 B
HARL TerIonepeaatin https://m.edsoo.ru/ff0c5c36
VY nenbHas TEII0EMKOCTh BELIECTBA.
bubmmoreka [{OK
32 KonmyecTBo TemoTs! npu
. https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnabaTHBIN MpoIiece
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nmporeccos B
34 npupojae. Bropoii 3akon bubnmorexa [JOK
pupoze. BTop https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun nevicreus u KII/I TermoBoit bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJOTHYECKHE MPOOIEeMbI
TEIUIOHEPTETUKHI
38 Oo6o06maromuit ypok «MoJsekyssipHas bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KouTtponbHas pabora no teme
39 «MounekynspHas ¢puszuka. OCHOBBI Bu6mmorexa LIOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHCHCAIUS. bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOIIIOTHAs ¥ OTHOCHTEIIbHAS bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BJI&KHOCTB BO31lyXa. HacelleHHbIN
nap

https://m.edsoo.ru/ff0c64d8

Teepnoe teno. Kpucramnmueckue u
amopdHbIe Terna. AHU30TPOIHS

bub6mmorexa [{OK

42
CBOMCTB KpHUCTaLIoB. Kuakue https://m.edso0.ru/ff0c65f0
kpuctamuibl. COBpeMEHHbIE MaTEPUATBI
[laBnenue U KpUCTATUTU3ALMSL.
43 VnenspHas TEILIOTA IIABICHUS bubmmorexa [TOK
’ https://m.edsoo.ru/ff0c6708
Cyo6numariust
bu6moreka [IOK
44 VYpaBHeHME TEIIOBOro OanaHca
p https://m.edsoo.ru/ff0c6820
DIIeKTpU3anus Tell. DNEKTPUUECKUN
45 3aps. JIBa BUIa DIEKTPUUECKHIX bubmorexa TOK
AR A P https://m.edsoo.ru/ffOcébcc
3apsaa0B
IIpoBOHHMKH, TUAIECKTPUKH 1
46 nfn OBOJIHHUKH 33K§H COXpaHEeHHs bubmorexa [OK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsijia
B3aumoaencTBue 3apsiioB. 3aKoH
47 Kynona. ToueyHbIH DIEKTPUIECKUU bubmmorexa [IOK
Y ) P https://m.edsoo.ru/ffOc6ces
3apsij
Hanpsxk€HHOCTD 3JIEKTPUYECKOTrO
48 noJist. [IpuHiun cynepno3unuu bubnunoreka [JOK
3JIEKTpUUYECKUX nojeu. Jlunuu https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
PaGota cui 3neKTpoCTaTuueCcKOro
49 nois. [Torenmnuan. PasHocTs bubmiorexa LOK
' . https://m.edsoo.ru/ffOc6f00
MOTEHIINAIOB
50 IIpoBOTHUKY M TUAJIEKTPUKH B bubnuoreka [IOK



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
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBHCKTpI/I‘-ICCKaSI IMPOHHULACMOCTb

https://m.edsoo.ru/ff0c7018

51

OnexrpoeéMkocTs. Konnencarop

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOH/IEHCATOpa. DHEPrus 3apsuKeHHOTO
KOHJIEHCATOPa

bubmmorexa [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast padota "U3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHIKN NENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOT0 IPUHTEpA.
DneKTpocTaTU4ecKas 3aluTa.
3a3eMJIeHHE HIIEKTPOIIPUOOPOB

55

DIJIEKTPUYECKUI TOK, YCIIOBUS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma jyist
ydacTKa [enu

56

[TocnenoBarensHOE, apaieaIbHOE,
CMEIIIaHHOE COEAUMHEHUE
poBOAHUKOB. JIabopaTtopHas pabota
«3yyeHne cMemaHHOTO COeIMHEHUS
PE3UCTOPOB

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

57

PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuyeckoii nemnu. Kopotkoe
3ambikaHue. JlabopaTopHas pabora

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



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«H3mepenne DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COIIPOTUBIICHUS

DNeKTpOHHAs MMPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD

59 COTIPOTHUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIpPOBOIMMOCTh

60 DNEeKTPUYECKUH TOK B BaKyyMe.
CBOUCTBA AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

61 MIPUMECHAsI POBOAUMOCTh. CBOUCTBA bubnuoreka [IOK
p—~n-niepexoa. IloynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DIEKTPpUYECKUH TOK B PACTBOpaxX U

62 paciuiaBax 3JIeKTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTHYECKAST AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U bubnuoreka [JOK
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuueckrue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnunoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypok bubnunoreka [JOK
«ONEeKTPOIMHAMHKA https://m.edsoo.ru/ff0c88be

66 KonTposneHas paboTa o teme bubnuoreka [IOK

«Qnekrpocraruka. [locTosHHbIN

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

3NeKTpuuecKkuid TokK. Toku B
Pa3IMYHBIX CpEaAx»

67 PesepsHbiil ypok. KonTpoiabHas 1 bubnuorexa [JOK
pabora 1o Teme "DneKkTpouHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHEIi ypok. O0oOmIaromumii ypok 1 bubmmoreka [JOK
o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

