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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOTO YpPOBHS Ha YpPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUU M TpeOOBaHHI K pe3yiapTaTam
OCBOEHHUSI OCHOBHOM oOpaszoBaTelbHON mIporpammsbl, npeacTtaBieHHbIx B OI'OC
COQO, a Takxke ¢ yuéroM (enepanbHOl pabouell mporpaMmbl BOCIHUTAHUS U
KOHLEMIIUY TpenojaBaHus yuyeOHoro npeamera «®dusuka» B 00pa3oBaTesbHbBIX
Opra”Hu3anusx Poccniickon denepanum, peanu3yoImux OCHOBHBIE
o0Opa3oBaTelIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (GOpMHpPOBAHUE
€CTECTBEHHO-HAy4YHOU KapTHUHBI MUpa oOydaromuxcs 10—11 knaccoB npu oOydeHUH
ux Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO MOJIXO/a.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusIM OI'OC COO K miaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyUYEHUs, a TaKKe
YUUTHIBAET HEOOXOJUMOCTh pealU3aluid MEXKIPEAMETHBIX CBsI3ed (PU3MKHU C
€CTECTBEHHO-HAYYHBIMHU y4YE€OHBIMU IIpeIMeTaMu. B Hell onpeaensatoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CPEIHEro 001ero oopa3oBaHus, INIAHUPYEMBbIE
pe3ynbTaThl OCBOCHHUS Kypca (U3MKH: JIMYHOCTHBIE, MeETalpeaMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YNIbTAThl OCBOCHUS Kypca (U3UKK Ha 6a30BOM YpOBHE, B

TOM YHCJIE TTPEIMETHBIEC PE3yIbTaThI IO T0JIaM O0yUYEHUS;

e colepkaHue yuyeObHoro npeamera « PU3uka» 1mo rogam 00ydeHHs..

dusuka Kak Hayka O HamOosiee OOIIMX 3aKOHaX NPUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxkaromieM Mupe. [1IKonbHBINA Kypc (U3UKU — CUCTEMOOOPa3YIOIIUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKHE 3aKOHbI
JeXaT B OCHOBE TPOIECCOB U SIBICHHM, H3y4aeMbIX XUMHUEH, OWOJIOTHEH,
dbusnyeckoir reorpadueit u acrpoHomued. Vcmosb30BaHME W aKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  OMNpeAessieT XapakTep U pa3BHUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHH B Cpepe IHEPTETUKH, TPAHCIIOPTA, OCBOECHHUS KOCMOCA,
IIOJIyYEHHsI HOBBIX MAaTEPUAIOB C 33aJaHHBIMM CBOMCTBAMHU MU Jpyrux. M3ydenue
(u3UKM BHOCUT OCHOBHOM BKJIa/1 B JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydarouuxcsi, B (QOpMHUpPOBAaHUE YMEHUW TNPUMEHATh HAyYHBIA METOA
MO3HAHUS MIPU BHIMIOJHEHUU UMHU YUE€OHBIX UCCIIETOBAHUM.

B ocHoBy kypca pusuku 17151 ypoBHS CpeiHEro 00111ero 00pa30BaHus MOJI0KEH
P UAEeH, KOTOPbIE MOYKHO PACCMaTpUBaTh KaK IPUHLMIIBI €r0 IIOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SIBISETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJACPKUT MaTepual U3 BCEX pa3iesioB (GU3HMKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (DU3HUKHU.



Hoes ecenepanuzayuu. B CcOOTBETCTBUM C HeW Marepuan Kypca (GU3UKH
o0beMHEH BOKpYr (usmueckux Tteopuidl. Beaymum B Kypce sBIseTCs
(opMUpOBaHKE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanusanusi NpeanonaraeT HCIOIb30BaAHHUE
TYMaHUTapHOTO TOTEHLMana (PU3NUYECKOW HAyKH, OCMBICICHHE CBS3U DPAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPoOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gusuku npeanosaraet 3HaKOMCTBO
C IIUPOKUM KPYrOM TEXHHUYECKHX M TEXHOJOTHUYECKHX MPUIOKEHUN H3YdeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peanusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHUsA, TMOCBAUIEHHBIX HKOJIOIMYECKHM IIpobjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJOTUH, a TaKkkKe OOCYKICHHS
npo6JieM palOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTUYECKOM 0€30MacHOCTH.

Crep)KHEBBIMU 2JIEMEHTAMU Kypca (U3MKM HAa YPOBHE CpPEAHEro OOLIEro
oOpa3oBaHMs SABIAIOTCA (Qu3ndeckue Teopuu (GOpMHUPOBAHHUE NPEACTABIECHUH O
CTPYKType€ IOCTPOEHHUS (PU3NUECKON TEOPUH, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHILUIIOB B COBPEMEHHBIX IPECTABICHUAX O MIPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONMUCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IESITENBHOCTHBIN MOAX0A B Kypce (PU3HMKH peannu3yeTcsl Ipekiae
BCEro 3a CYET OpraHM3allM HKCIEPUMEHTAIbHON JEATENbHOCTH OOY4YaroIUXCsl.
Jliist 6a30BOTO YpOBHS Kypca (U3UKH — ATO UCIIOIH30BAHUE CUCTEMBI (DPOHTAITBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U Ta00OPATOPHBIX PadOT, KOTOPBIE B MpOrpamMme
no ¢u3nke oObEeOUHEHBI B OOIIMN CHHCOK YYEHHYECKHX MPAKTHUYECKUX padoT.
Bbiienenne B yKa3aHHOM IIepedyHE J1abOpaTOpHbIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI U OLIEHKH, OCYILECTBIISIETCS YYaCTHUKAMHM 00pa30BaTEIbHOIO IpoLecca
UCXOMsl M3 OCOOCHHOCTEH TUIaHMPOBAaHUA W OCHalleHus kabuHeTa Qusuku. [Ipu
3TOM OO0ECreunBaeTcss OBJaJCHHE OOYYaIOUIUMHUCS YMEHHUSIMH IPOBOIUTH
KOCBEHHBIE H3MEPEHMsI, MCCIIEJOBAHUS 3aBUCUMOCTEN (IU3MUECKUX BEIUYHMH U
IIOCTAHOBKY OIIBITOB IO ITPOBEPKE MPEIIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yIEISETCS PELIEHUIO pAaCYETHBIX U KAUECTBEHHBIX 33/1a4.
[Tpu 3TOM AJIs1 pacu€THBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 3a7]au C SIBHO 3a/1aHHOM
¢u3nyecKoil MOJeNbl0, TMO3BOJISIONIME MPUMEHITh H3yYEHHbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO paszzesia Kypca, TaKk U MHTETPUPYsl 3HAHUSA W3
pasHbIX pas3zgenoB. /[ KauecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 3aJaHUS Ha
0oOBsICHEHHE MPOTEKaHHUA (U3MUECKUX SIBICHUNH M MPOLIECCOB B OKPYXKalouIei
XKU3HU, TpeOytomire BbiOOpa (U3MYECKON MOAENH ISl CUTyalluu MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpedoBanusamu GI'OC COO k MmaTtepranibHO-TEXHUUYECKOMY
obecrieueHn0 yuyeOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3UKM HA YpPOBHE
cpenHero oO1ero o0pa3oBaHUS JIODKEH HM3Yy4yaThCs B YCJOBHUSIX IMPEIMETHOTO
KaOuHeTa (U3MKM WU B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa MpeIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kaOunere Ppu3MKu NOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyJOBaHUE JUIsl BBINOJHEHHS YKAa3aHHBIX B Mporpamme Io
(buU3HMKe yUEHUYECKHUX MPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000pYAOBaHUE.

JleMOHCTpallMOHHOE  000pyJIOBaHHE (OPMUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIBbHON JOCTaTOYHOCTH U 00€CleYrBaeT IMOCTAaHOBKY
NEPEYUCIICHHbIX B TMpOrpaMMe Mo (U3MKe KIIOUEBBIX JEMOHCTpAlUi IS
UCCJIEIOBAHMSI  M3Yy4YaeMbIX  SIBJIGHMM W  TPOLECCOB, OMIHUPUYECKUX H
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 000pymOBaHHE JUIsI YYCHHUECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BUAEC TEMATUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYyX oOywaromuxcsi. TemaTHdecKkue KOMIUIEKTHI
7a00paTOPHOTO O0OpPYAOBAHUS JOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX M HUQPOBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX JIaOOpaTOPHil.

OCHOBHBIMU LIENISIMU U3yUeHUs (PU3UKHU B 00I1IeM 00pa30BaHUH SBIISIOTCS:

e (opmupoBaHue HHTEpeca W CTpEeMJICHUS OOyYarouuxcsi K HayYHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTHE HUX HWHTEIUIEKTYalIbHBIX M TBOPUYECKHX
COCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/€ MO3HAHMS U (POPMUPOBAHUE
UCCJIEIOBATENFCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

e (popmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHsI OCHOB
CTPOCHHUS MAaTepuU U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHue yMeHHII OOBSCHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKrX 3HAHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiau (PU3UKK AJiA Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX 1ese o0ecrneynBaeTcs pelieHeM CIEIyIoUMX 3a7a4 B

npoliecce u3yyeHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

e TPHUOOpPETEHHE CUCTEMBI 3HAHUN 00 00X PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, BKJIIOYAs MEXaHUKY, MOJEKYIApHYIO (PHU3HUKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI aCTPO(DU3HKY;

e (opMupoBaHMEe YMEHHMI TNPUMEHATh TEOPETHUECKUE 3HAHUA IS
OOBACHEHHS] (PUBNYECKUX SBJICHUM B TPUPOJEC U I MPUHATUSA
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;



e OCBOEHHE CIOCOOOB pEIICHUS pa3JIMYHBIX 3aJad C SIBHO 3aJaHHOM
dbu3nueckol MoJeNblo, 3a7ad, MOAPA3yMEBAIONIMX CaMOCTOSITENIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBaTHOW YCIOBUSIM 3aJauH;

e TOHWMaHHWE (U3MYECKUX OCHOB WM TPHUHIIUIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB, UX BIUSHUA Ha OKPYKAOIIYIO
cpeny;

e OBJAQJCHUE METOJAMU CaMOCTOSTENbHOIO IUIAHUPOBAHUS W TMPOBEACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHajlu3a W WHTEpHpeTanuu HHPOpMaluu,
ONpeETIEHUS JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

e CO3JIaHHE YCJIOBHMH I Pa3BUTUS YMEHUN MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha wusyuenue ¢usmku (6a30BbIi ypOBEHb) Ha YpPOBHE CpPEAHETO OOMIETO

obpazoBanus orBoautces 102 gaca (3 yaca B Henento) B 10 kiacce.

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE INEpeueHb JTa0OpaTOPHBIX U
IPAKTUUECKUX padoT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEIaeT BHIOOD
OpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM WHAUBUAYAIbHBIX
0COOEHHOCTEHN 00yJarOIUXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®usuka v MeTOIbI HAYYHOI'0 MO3HAHUS

®dusuka — Hayka o npupozae. HayuHble MeToApl MO3HAHUSA OKPYKAIOIIETO
Mupa. Posib 3KkcriepuMeHTa 1 TEOpUU B IIPOLIECCE MO3HAHUS IPUPOJIbL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (pU3MUECKUX SIBICHUN W MpoleccoB. HayuHbie TUMOTE3BI.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MUpa, B IPAKTUYECKON IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M ULU(QPOBBIE HM3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JNATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrkeHUuEe. OTHOCUTENBHOCTh MEXAHUYECKOTO JABUYKEHHS.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpOCTb (CpeAHssi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHE MAaTEepUAIbHOM TOYKH, MX MPOEKIMH HAa OCU CHCTEMBbI KOOPJMHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsAMOJUHENHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOODAMHAT, CKOpPOCTH, VYCKOPEHHs, NYyTH U IEPEMEIICHUS
MaTepUaAIbHOW TOYKHA OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO MaCHUsI.

KpuBonuneiiHoe aBrkeHuE. JIBUKEHNE MaTEPUATIBHOW TOUKH MO OKPY>KHOCTH
C TIOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJOBas CKOPOCTb, JUHEWHAS! CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeIbHOE YCKOPEHUE.

TexHuyeckue YCTpOHUCTBA H TMPAKTUYECKOE NPUMEHEHHE: CHOUIAOMETD,
JBU>KEHUE CHAPSOB, IIEMTHBIE U PEMEHHBIC TIEpeaauH.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHMUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3pesKeHHOM MPOCTPAHCTRE.

HaGmonenue nBmwkeHus Tena, OPOIIEHHOTO MO yIiIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HanpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHne HEPaBHOMEPHOIO JIBUKEHUSI C LEIBK) ONMPEACICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLICHHS MEXKIY NYTSIMH, INPOWJICHHBIMH TEJIOM 32
MIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEKYTKHM BpPEMEHUM NIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

W3ydeHne nBUKEHNs IApUKa B BA3KON )KUAKOCTH.

W3yuenune nBuKeHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  [amumes.  IlepBeit  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3uiuu cuit. Bropoit 3akon HerotoHa aiis
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 11 MaTepUaibHBIX TOYEK.

3akoH BcemupHOro TtAroreHusa. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (1mokosi, ckoybxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJBbXKEHUS W cuia TpeHus mokos. Koaddumment tpenus.
Cuita cOnpOTUBIICHUS IPH IBUKEHUH TEJIA B dKUJKOCTH WIIH Tas3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHNE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHud. [lnedo cuibl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHH4eCckrue YCTPOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TMOMAIIMITHUAKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepIUN.

CpaBHEHME MACC B3aMMOJACHCTBYIOIINX TEI.

Bropou 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buabl paBHOBeCHS.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3yuyenune nBmxeHus: Opycka 1o HaKJIOHHOHW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIOLIMX B IIPYXKUHE U
pe3nHOBOM 00pasLe, OT UX AepopMarH.

HccnenoBanue ycliOBUM pPaBHOBECHS TBEPAOrO TeEla, HMMEIOIIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpanenusn 6 Mexanuke

NMitynbc MaTepuaabHOM TOYKM (T€Na), CHUCTEMBl MAaTEpUATBHBIX TOYEK.
HMIynbC CHIbl U U3MEHEHME MMILYJIbCa TeJld. 3aKOH COXPAaHEHHUs HMILYJIbCA.
PeaktuBHOE IBUKECHHE.

Pa6ota cuibl. MOIIHOCTH CUJIBL.

Kunernyeckass sHeprus MarepHaqbHOM TOUKH. Teopema 00 H3MEHEHHUH
KUHETHUYECKOW SHEPTUMU.

[ToTrennmanbHas DHEPTHUS. ITorennuanbHas DHEPTHUS yIpyro
ne(opMUPOBAHHOM NpyKUHBL. [loTeHIInanbHast SHEPrus Teaa BOJIM3U OBEPXHOCTH
3emuu.

[loreHuuanbHple W HENmOTeHUUalbHble  Ccwibl.  CBi3b  paboOTHI
HEMOTEHI[UAIbHBIX CUJI C ©I3MEHEHHEM MEXaHUYECKOM SHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
IIPYKUHHBIM IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBMXEHHE.

[lepexon NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

N3yyeHue adCOIOTHO HEYNPYIOro yaapa ¢ IOMOIIBIO IBYX OJJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOThI CUJIBI C U3MEHEHUEM MEXaHUYECKON SHEpruu
TeJla Ha IPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasznen 3. MoJiekyasipHasi GU3MKAa ¥ TEPMOAUHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe naBwkeHue. Juddysus. Xapakrtep ABMIKEHUS W
B3aMMOJICMCTBUSI YacCTHUIl BelecTBa. MoOJEnu CTPOCHUs Ta30B, KXUAKOCTEH H
TBEPBIX TEJI U OOBSICHEHHE CBOIMCTB BEILIECTBA HA OCHOBE 3THX MoJeneil. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [locrosannas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama temneparyp
Lenbcus.



Mopens  upeanbHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETHYECKOW TEOpUM HUACaTbHOro rasza. AOCONIOTHas TemIeparypa Kak Mmepa
CpelHe KUHETHYECKOW DSHEpPruu TEIJIOBOrO JBWXKEHUs uactull Trasza. [llkama
temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHHe MeHneneeBa—KiamnenpoHa.
3akoH [lanpToHa. M30mpouecchl B WA€aIbHOM ra3e C MOCTOSIHHBIM KOJIUYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHME BEIIEeCTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUN.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb 6pOyHOBCKOTO JIBUKCHUS.

Mogens onbita IlTepHa.

OnbIThI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBHUS.

Mopeinb, HUTIOCTpUpYOLIas TPUPOAY JABIEHUS Ia3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOLIME YPaBHEHHWE COCTOSIHHMS MJICAJIBHOIO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeneneHrne Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUI
00bEMa KOMHATBI, TaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy apaMeTPaMU COCTOSTHUS Pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuxu

TepmonuHamMuueckass cucreMa. BHYTpeHHsIsT SHEprusi TepMOJAMHAMUYECKOM
cucTeMbl U criocoObl €€ n3Menenus. KonuuectBo Teminotel u padbora. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HJAEANbHOrO0  rasa. Buasl  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3IydeHHUE. Y IeJIbHasl TEIUIOEMKOCTh BELIECTBA.
KonuuecTBo TEMI0TH IPH TEIUIONEpeIaye.

[Tonsitue 006 aauabatHoM mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumMeHeHne mepBOro 3aKOHA TEPMOJAMHAMHMKU K u3ompolneccaMm. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Btopoit 3akon TepmomuHamuku. HeoOpaTUMOCTh MPOIECCOB B TMPHUPOJIE.

TemnoBble MamuHbl. [[pUHIMIBL JEHCTBUS TETUIOBBIX MAIIIKH.
[IpeoOpa3oBanusi »HEpPrUM B TEIUIOBBIX MaiinHaX. KoadduiumeHT moae3Horo
nevctBus TemoBoi mamuHbl. [{ukn KapHo u ero kosdduimeHt mone3Horo
JEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIOIHEPTETHKHY.



TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE TMPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH SHEpPrud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKu W3 OYTBUIKM TOJA JACHCTBHEM CXKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALIHS).

N3meHeHue BHYTpeHHEH sHEpruu (TeMIepaTypbl) Tejla Mpu TeIionepeaye.

OnbIT N0 a1nabaTHOMY pPAaCUIMPEHUIO BO3ayXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, IBUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3mepenune yaeinbHON TEMII0EMKOCTH.

Tema 3. Aepecamnwie cocmosanusn eeuwyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kurnenue. AOCOIIOTHAS U
OTHOCHUTEJIbHAs BIIAXKHOCTh BO3Ayxa. HacellieHHbIM mnap. YaenpHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTIEHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramiueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiuioB. JKuakue kpucrtamuibl. CoBpeMeHHble MaTepuanbl. llnaBinenue u
KpucTayumzanus. Y nenapHas Teriora rmiasieHus. Cyonumanus.

VYpaBHeHuUE TEII0BOro OagaHca.

TexHn4eckrue YCTpOWCTBA M MNPAKTHYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUHU MOJYYEHUSI COBPEMEHHBIX MAaTE€pUajiOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

Hab6monenue HarpeBanus ¥ MIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCcTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

M3mepeHne 0THOCUTEIBbHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DinekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
DJIeKTpHu3auus Tel. DIEKTPUIECKU 3apsa. [IBa BUa 3JIEKTPUUECKHUX 3apsI0B.
[IpoBOAHUKM,  JUAAEKTPUKKA U  TMOJYOPOBOJHHMKUA. 3aKOH  COXPaHEHHS
AIEKTPUYECKOTO 3apsAaa.
B3aumopeiictBue 3apsaaoB. 3akoH KyioHa. ToueyHbIN 2JIEKTPUUECKUI 3aps/l.
DnekTpudeckoe nose. Hanpssk€HHOCTB neKTprudeckoro nosist. [IpuHomn



CYyHEPNO3ULIMMU DJIEKTPUUECKUX MOJIeh. JIMHMM HAnpsSKEHHOCTU JJIEKTPUYECKOTO
OJISL.

Pabota cuit anextpocrarnyueckoro mosst. [Toreniman. Pa3nocTs moTeHInanos.
[IpOBOAHUKN W HOHUDJIEKTPUKH B DIIEKTPOCTATHYECKOM IoJe. JuanekTpudeckas
MPOHUIIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. IneKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOTO0 KOHIEHCATopa.

TexHuyeckue yCTpOHMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KOH/JICHCATOp, KONMUPOBAJIbHBIN aIapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U MPUHILIUII ICUCTBUS JICKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU3OBAHHBIX TEIN.

DIEKTPUUECKOE TOJIEC 3aPSKEHHBIX TEl.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTU IUIOCKOIO KOHJEHCAaTopa OT  IJIOMIAgu
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U TUAJIEKTPUUECKON NPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 3neKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmosannstii Inekmpudeckuit mok. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa Ju1sl ydacTKa LEH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE CONPOTHUBICHHE BEIIECTBA.
[locnenoBarensHOE, NapALIETBHOE, CMEIIAHHOE COEAMHEHNE TPOBOJHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoIHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIIAS CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKA.
3axon Oma Ji71s1 TOJIHOM (3aMKHYTOM) 3iieKTpuueckoi nenu. Kopotkoe 3aMbIkaHKeE.

DONeKTpOHHAasT  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUS METAIIIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKHY. CobcTBeHHas " IpUMECHAs MIPOBOANUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoAHUKOBBIE TPUOOPHI.

ONeKTpuyecKnuidi TOK B  pacTBOpax M paciulaBax  3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS] UCCOLUALUS. DIEKTPOIIU3.



OnekTpuyeckuii TOK B raszax. CaMOCTOATENBHBIN M HECAMOCTOSTEIbHBIN
pa3psn. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETP, PEOCTaT, MCTOYHMKH TOKA, JJIEKTPOHArpeBaTeNIbHbIE MPHUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

M3mepeHne CHiTbl TOKA U HaIIPSKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LIWJIMHIPUYECKUX MMPOBOJHHUKOB OT JJIUHBI,
IJIOIA/IN TIOTIEPEYHOI0 CEUYECHMS M MaTeprala.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIBWXKYIIEH cwibl. KoOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOJIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO3/1yXa.

OaHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nadopamoprvie pabomul

N3ydeHne cMemaHHOTIO COEAMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABHKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Hab6monenue anextponmnsa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 10 kiiacce OCYIIECTBIISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M € KypcaMHM MaTEMAaTHKHU,
OMOJIOTHH, XMMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (u3nyeckas BEJIWYMHA, 3AKOH,
Teopusl, HAOIIOACHHUE, SKCIIEPUMEHT, MOJEIIMPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpaBHEHM, JIMHEHHas (QyHKIMA,
napaboia, runepoosa, X rpapuKd U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJAUHAT, CJII0)KEHUE BEKTOPOB.

bBuonocus: mexannyeckoe ABM)KEHUE B XKUBOUM mpupone, nupdysusa, ocmoc,
TEIUI00OMEH >KMBBIX OPTaHM3MOB (BHIIbI TEIUIONEpPEIaud, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEI, KUAKOCTEU U T'a30B,



IEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJUTHYECKAs  JUCCOLMALMS,
raJIbBaHUKA.

I'eocpaghus: B1a)XHOCTb BO3/lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUH C MCIIOJIB30BAHMEM MEXAaHHM3MOB,
y4€T TpEHUS B TEXHMKE, IOAIIMIHUKH, HMCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYrue), ABUTaTEllb BHYTPEHHETO
CropaHusi, naposasi TypOuHa, ObITOBON XOJIOAWIBHUK, KOHIUIIMOHEDP, TEXHOIOIHU
IIOJIy4CHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM 4YHUCJIIE HAHOMATEpHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allliTa, 3a3eMJICHHE BJIEKTPOnpuOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHAIPEBATEIbHbIE puOOPBHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, FaIbBAHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «Ddus3mka» Ha ypOBHE CpPETHETO OOIIEero
o0Opa3oBanus (0a30BBI YPOBEHB) JOJDKHO OOECHEUYUTh JOCTHUKEHUE CISTYHOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIhTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS YUeOHOTO mpeaMeTa « DU3HUKay JOJKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIMIMXCA PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3MIIMEH JMYHOCTH, CHCTEMON I[€HHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PaCIIUPEHUE >KU3HEHHOTO
ONBITa U ONBITA JIEITEIBHOCTH B MPOLIECCE PEaTu3allid OCHOBHBIX HAIPaBIICHUI
BOCIIUTATENBHOU I€SITEILHOCTH, B TOM YKCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YUYaIOIIETrocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOIIEUETIOBEUYECKUX TyMAaHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESATEIBHOCTh B MHTEPECAX T'PAXKIAHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aliy;

YMEHHE B3aUMOJICCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMaHUTAPHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOMN IPAkKAAHCKON UIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OLEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOI0;

OCO3HAHME JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUas ICTETUKY HAYYHOI'O TBOPYECTBA,
npucyiero Gpusndeckon Hayke;

S) Tpy10BOr0 BOCIMTAHMS:



MHTEpPEC K pa3iIMuHbIM cdepam NpodeccHoHaIbHON NeSITeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (M3UKON M TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBII BHIOOD
Oynyiuen mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCThH K 00pPa30BaHMIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUN BCEU KU3HH,

6) 3K0J10rH4ecKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpbI, OCO3HAaHUE TJI00aIBLHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUIAaHUPOBAHKE U OCYILIECTBIICHUE JEHCTBUN B OKpPYKAIOIIEH cpejie Ha OCHOBE
3HAHUSA LEeJIe YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA,

paclIMpEHHE OIbITAa JEATEIBHOCTH 3KOJOTWYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCSI 3HAaHUH 10 (PU3UKe;

7) IEeHHOCTH HAYYHOT'0 MIO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBNUECKON HAYKU;

OCO3HaHUE LIEHHOCTM HAYYHOU JEeATEIbHOCTH, T'OTOBHOCTb B IIpOLIECCE
n3ydeHus: GU3UKU OCYHIECTBISATh MPOEKTHYIO U UCCIIEI0BATENLCKYIO AEATEIbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble Jloruyeckue JeicTBHUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENN JEITEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHOKECHUS
BBISIBJIATH  3aKOHOMEPHOCTM W INPOTHBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarpiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a MMEIOIIUXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJAMHUPOBATH U BHITIOJIHATH pabOTy B YCIOBUSIX PEaTbHOI0, BUPTYATIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarebCckue JeiiCTBHUA:
BJIAJIETh HAYYHOM TEPMHHOJIOTUEN, KIIOUYEBBIMH MOHATUSIMU U METOIAMU
(bu3nYeCKO HAYKH;



BJIaJIeTh HAaBbIKAaMH Y4eOHO-MCCIEeI0BATEIbCKON M MPOEKTHOW AEATEIbHOCTH
B o0nactu U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSATEIBHOMY TOUCKY
METOOB pELIeHHs 3alady (PU3MUECKOro CONepKaHHs, MPUMEHEHHIO Pa3INYHBIX
METOJIOB IMO3HAHUS;

BJIAQeTh BUAAMH JACITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAlUY, MPEOoOPa30BAHUIO W MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCJIE [P CO3/aHUU YUEOHBIX TPOEKTOB B 001aCTH (PU3UKH;

BBISIBJIAITh TIPUYMHHO-CJIEJICTBEHHBIE CBSA3M U aKTyalM3HpOBaTh 3ajady,
BBIIBUTATh TUTOTE3Y €€ PEIICHNUs, HAXOIUTh apTyMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UpPOBaTh TOJYYEHHBbIE B XOJ€ pEIICHUs 3aJaddl  pe3yibTaThl,
KPUTUYECKH OIICHHWBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 00Opa30BaTENbHOM
JIeSITEJIbBHOCTH, B TOM YHCIIE IPU U3YYEeHUU (PUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAHUA N0 (U3MKE B TNPAKTHUECKYIO 00JIacTh
KHU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pabora ¢ nngopmanmeii:

BJIaJI€Th HAaBBIKAMH MOJY4YeHHS MHPOpPMALUU (U3UUECKOTO COJIEP>KaHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAaMOCTOSITEIbHO OCYIIECTBJISATh IOUCK, aHAJM3,
CHUCTEMAaTH3alMI0 ¥ HMHTEpHpeTanuio MHPOPMALUU pPa3IMYHbIX BHIOB U (OpM
NpEeICTaBICHHUS,

OILICHUBAThH JOCTOBEPHOCTH HH(OPMALINY;

UCIIONB30BaTh  CpeACcTBa MH(GOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX U OPTaHU3AIIMOHHBIX
3a7a4 ¢ cOOI0AeHNEM TPeOOBaHUI APrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHHBI,
pecypcocOepekeHusl, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HHMOPMAIIMOHHON
0e3011aCHOCTH;

CO3/aBaTh TEKCThl (PU3UUECKOrO COJEpKaHUs B PA3NMYHBIX (Popmarax c
yu€TOM HazHayeHHs] HH(POPMALIMU U LIENIEBOM ayTMTOPUH, BEIOUpasi ONTUMAJIbHYIO
¢dbopMy npeAcTaBICHUS U BU3yaTH3ALHH.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:
OCYILIECTBIIATH OOIIICHHE HAa YPOKax (PU3UKU U BO BHE-YPOUHOM AESATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMid W  CMsr4artb
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTUYHO M3JIaraThb CBOKO TOYKY 3PEHHUSI C HMCIOJb30BAHUEM
A3bIKOBBIX CPE/ICTB;

IIOHUMAaTh M MCIIOJb30BATh NMPEUMYIIECTBA KOMAHAHOM U WHAWBUAYAIbHOU
paboThI;

BBIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JIEUCTBUNA C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA,

IIPUHUMATh  LEJIA COBMECTHOM  JICATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATH JIEMCTBUS IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JIECHCTBUM,
pacmpenensaTh poJii ¢ y4€TOM MHEHUW Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OTICHMBATh KaYECTBO CBOETO BKJIAJa M KAKIOTO YYACTHUKA KOMAH bl B OOTIIHIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE TPOEKThI, OLIEHUBATh HUJECU C TO3UIMU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHHE B PAa3JIMYHbBIX
CUTYaIHX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE N1eHCTBUS
Camoopranusanmus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIBHOCTh B 00JacTU
GU3MKK U aCTPOHOMHHM, BBISBJISTH NPOOJEMBbI, CTaBUTh MU (HOPMYIUPOBATH
COOCTBCHHEBIC 3aJ1a4H;

CaMOCTOATENIHO COCTaBJIATh IJIAH PEUIEHUS PACUETHBIX U KAYECTBEHHBIX
3a]a4, MJIaH BHIMOJIHEHUS MPAKTUYECKON pabOThI C YYETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKd y4eOHOTro IpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEeHUH;

JieNiaTh OCO3HAaHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a pelIeHue;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

cocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO HPYAULMU B OOJIACTH
(bU3UKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3YJIBTATOB LIENSIM;

BJIAJ€Th  HAaBBIKAMHM  [IO3HABAaTEIbHOM  pedieKcuH KaKk  OCO3HAHUsA
COBEPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX MPOLECCOB, HX PE3YJIbTATOB H
OCHOBAaHUIM;

UCIIOJIB30BATh MPUEMBI PEIICKCUU ISl OLIEHKU CUTYalluH, BIOOpAa BEPHOIO
peLIeHHUS;



YMETh OIICHMBAaTh PUCKM M CBOCBPEMEHHO INPUHHMATh PEIICHHS MO HUX
CHIKCHUIO;

NPUHUMATh MOTUBBI W apryMEHTBHI JPYIHX IPU aHAIW3E PEe3yJIbTaTOB
JesSTEeNbHOCTH,

IPUHUMATh ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI W apryMEHTBHI JPYTHX IPU aHAJINW3E pPEe3yJIbTaTOB
NeSITeNbHOCTH,

NpU3HABATh CBOE MPABO M MPABO APYTHX HA OLUIHOKH.

B nporiecce JOCTHKEHUS TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS ITPOTPAMMBI IO
¢u3uke I ypOBHS CpeaHEro oO0miero o0pazoBaHHsl y OOyYaromIUXCs
COBEPIIICHCTBYETCS OIMOIMOHABHBIH UHTEJUICKT, IpeIoIararonmi
c(OpPMUPOBAHHOCTH:

CaMOCO3HAHMsI, BKIIFOUAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE SMOLIMOHAIEHOE
COCTOSTHHE, BUJICTh HANIPABJICHUS Pa3BUTUS COOCTBEHHON dMOLMOHAIBLHON chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHHS, BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIIOCOOHOCTh agalTUPOBATBCS K
IMOIMOHATIBHBIM U3MEHEHUSIM U MPOSBISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHWBAIMH, BKIIIOYAIOIICH CTPEMIICHUE K JOCTIDKEHHIO IIEIH U
ycIieXy, ONTHMHU3M, WHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATh HWCXOIS M3 CBOHX
BO3MOKHOCTEH;

IMITATUH, BKITIOYAIOIIEH CIIOCOOHOCTh TOHUMATh AYMOILIMOHAIBHOE COCTOSHHE
APYTHX, YYHUTBIBaTh €r0 TMpPU OCYIIECTBICHWU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPEIKMBAHUIO;

COLMATBHBIX HaBBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHHS
C IPYTHMHU JIFOJIbMU, 3800 TUTHCS, IPOSIBIISITh MHTEPEC U pa3peliaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konity o6yuenus B 10 kJiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MecTo (u3uku B (HOPMHUPOBAHHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHUKU H
TEXHOJIOT'MH, B IPAKTUYECKOU IESATEIbHOCTH JIIOIEH;

YUUTHIBATh TPAHULIBI TPUMEHEHUS M3YYCHHBIX (PUINYECKUX MOJIENICH:
MaTepHuaibHas TOYKA, MHEPIIUATbHAS CUCTEMA OTCUYETA, aOCOIFOTHO TBEPAOE TEIIO,
WJICAIBHBIN Ia3, MOJACIU CTPOCHUS T'a30B, KUJKOCTEU M TBEPIBIX TEJ, TOUECUHBIN
AIEKTPUUECKUH 3apsij] MpU PEIIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (U3MUYECKHUE SIBJICHUS (IIPOLECChl) U OOBSICHATHh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUM CTPOEHHUS BEILECTBA U



AIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBU)KEHHE,
CBOOOJHOE TaJICHUE TeJl, IBUKEHUE IO OKPYKHOCTU, MHEPIHs, B3aUMOJICHCTBUE
ten, auddy3us, 6poyHOBCKOE IABMKECHHE, CTPOCHUE >KUIKOCTEH W TBEPIBIX TEll,
U3MEHEHHEe O0BbEMa Tel NpPH HArpeBaHWM (OXJIAXKIEHUH), TEILUIOBOE PABHOBECHE,
VCNapeHne, KOHJACHCAIUs, IUIABJIICHUE, KPUCTALIM3ALMSA, KHUIIEHHUE, BIIAXKHOCTH
BO3/lyXa, MOBBILICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXIY MapaMeTpaMu COCTOSIHUS ra3a B M3OIPOLIECCaxX, JICKTpU3aLUs Tell,
B3aMMOJICHCTBUE 3aPsAJIOB;

OTIMCHIBATh MEXAHWUYECKOE IBW)KCHHE, HCTOJB3YysS (PU3HUECKHE BEITUYHHBIL:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHME, Macca Tena, CHula,
MMIYJIbC TE€JIa, KHHETUYECKAasl SHEPrus, NOTECHLIHAIbHASI SHEPIUs, MEXaHU4eCKas
paboTa, MexaHW4YecKass MOIIHOCTh, IPU OIHUCAHUU TPABUIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT MCIOJB3YEMbIX BEJIWYWH, WX OOO3HAYEHUS W CIUHUIBI,
HAXOJUTh (HOPMYJIbI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEITUYUHY C JPYTUMH
BCIIMYNHAMU;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJM M TEIUIOBBIC SIBICHUA,
UCTIONB3Ya (U3WUECKUEe BEIWYMHBI: JIaBJICHUE Tra3za, TeMIleparypa, CpeIHss
KMHETUYECKasi SHEPrusd XaOTHUUYECKOTO JBMKEHHUS MOJICKYJ, CpEIHEKBaJIpaTU4HAas
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPrusi, paboTa rasa,
KOO (PUITMEHT TMOJE3HOTO JACWCTBUS TEIUIOBOTO JBUTATENSI, IPU ONHMCAHUH
MPaBWIbHO TPaKTOBaTh (U3NYECKUN CMBICT HCIOJB3YEMbIX BEJIWYUH, UX
0003HAaYEHUS W CAUHUIIBI, HaXOJUTh (OPMYJIBI, CBSI3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BEIMUHUHY C IPYTUMH BEIIMYUHAM;

OIMCHIBATh U3YUYCHHBIE AJICKTPUUECKUE CBOKMCTBA BEILIECTBA U JIEKTPUUECKUE
SIBICHUS (IIPOIIECCHI), UCTIOIB3Ysl (DM3MUECKUE BEIMYMHBI: DJIEKTPUUYSCKUNA 3aps,
AIEKTPUYECKOE TOJIE, HANPSKEHHOCTD MOJIA, TOTEHIUAJ, PA3HOCTh MOTEHIIUAJIOB,;
NPy OINUCAHUHU TMPABWIHHO TPaKTOBaTh (DU3UUYECKUN CMBICI HMCIOJIB3YEMbIX
BEJIMYMH, MX OO0O3HAYCHMS W €IWHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME
JTAHHYI0 (PM3UYECKYIO BEJIMYHUHY C IPYTHUMH BEIMUNHAMY,

aHANMM3UPOBATh (PU3MUECKHUE TPOIECCHl U SBJICHUS, MCIONB3Ys (HU3NYECKUe
3aKOHBI M NPUHUMIIBL: 3aKOH BceMupHOro tsarorenus, 1, II u III 3akonsr HetoTOHa,
3aKOH COXpPAHEHUS MEXAHUYECKOW DHEPruM, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHIUIT CYNEPIO3UIUN CUJI, MPUHLIMUI PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKON SHEPIUU TEIJIOBOIO ABUKEHUS MOJIEKYJI C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KyinoHa, mpu 5TOM pa3iauyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKCHHE W YCJIOBHS (TPaHUIIHI,
00JacT) NPUMEHUMOCTH;



O0OBACHITH OCHOBHBIE TPUHITUIIBI JCHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX O€30MacCHOTO MCIOJb30BaHUS B TTOBCEAHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIEAOBAHUIO (PU3MUECKUX SBICHUN W
IPOLIECCOB C HCIMOJB30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHHM, MPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3Y y4eOHOro IKCIIEpUMEHTa, COOUPATH
YCTaHOBKY M3 MPEJI0KEHHOT0 000pYy10BaHU s, TPOBOAUTH OIBIT U (HOPMYITUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMANBHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh W3BECTHHIC
METO/bI OLIEHKH MTOTPEIIHOCTEN N3MEPEHNN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMHU  BEIIMYMHAMU  C
UCIOJIb30BAHUEM NPSIMBIX M3MEPEHUH, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YIHTATHI MTOJTYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMUWH B BHUJIC
TaOMIUI ¥ TpaQHUKOB, JEJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIECOBAHMS;

coOmro1aTh IpaBuiia 0€30MaCHOTO TPyJa NMpPH MPOBEACHUHM HCCIEAOBAaHUI B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YEOHO-HUCCIENOBATENLCKOW M TMPOEKTHON
JEATEIbHOCTH C MCIOJb30BAaHUEM H3MEPUTENBHBIX YCTPOUCTB M J1a00paTOpPHOTrO
000pyI0BaHUS;

pemiate pacu€THBIE 3aJayd C SBHO 3aJaHHOW (PU3UUECKOW MOJETBIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BBIOMpaTh (PU3UUECKYI0 MOJIENb, BBIACIATh (PU3HMUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOuMbIe NIl €€ pelleHHs, MPOBOJUTh Pacu€Thl U OLEHUBATh PEATbHOCTD
MOJTy4YE€HHOTO 3HaUYeHUs (PU3MUECKON BEITUYUHBL;

peliaTh KaueCTBEHHBIE 3a7aui: BBICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOMl Ha M3YYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
busnueckue IBICHUs;

UCTOJIb30BaTh NP PEIICHUN YU€OHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAIIMU U TPEACTABICHHUS
y4eOHOM UM HAy4YHO-TIONMYJISIpHOM WHGOpPMAIMK, MOJYyYEHHOH U3 Pa3IuyHbIX
MCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTy4aeMyt0 HH(OPMAIIHIO;

NPUBOAUTH PUMEPHI BKJIa/Ia POCCUICKUX U 3apYyOeKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAYKH, O0OBSICHEHHE MPOIIECCOB OKPY>KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUI;

UCIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PM3UKE B TOBCEAHEBHOM KU3HU 151
obOecrieueHrs 0€30MAaCHOCTU MpU OOpalleHUH C NpuOOpaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, ISl COXPAHEHHUS 3A0POBbSI M COOMIOACHUS HOPM IKOJIOTUYECKOTO
MTOBEACHHUS B OKPYKAIOLIEH CpeE;



paboTatb B TpyIIE C BBINOJIHEHUEM PA3IMUYHBIX COLHUAIBHBIX pPOJIEH,
IUIAaHUPOBATh PabOTy TPYIIbl, PALMOHATIBHO pacIpeAeisiTh OOS3aHHOCTH W
IJJAHUPOBATH ACATEIBLHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aICKBATHO OLICHUBATH
BKJIAJ] K&KJIOTO U3 YYAaCTHUKOB I'PYIIbI B PELICHHE pacCMaTpUBaEMOil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie | IIpakruueckue (mupp )
NpoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 du3uKa 1 METOAbl HAYYHOrO O3HAHUS 1 buommorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 1
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemarika 10 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Autamiia 14 ! 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHHUKE 10 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazgeny 34
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 15 ] 1 bubmmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41b£72
bubmuorexa [JOK
32 OCHOBBI TEpMOHHAMHK 8 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHS BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe MEPEXOIbI

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




Hroro no pazgeny 28
Pa3znen 4. JIEKTPO/IMHAMMKA
bu6mmoreka [IOK

4 MeRTpOCTATIIa 1 https://m.edsoo.ru/7f41bf72
49 [TocTossHHBIN 2JIEKTPUYECKUH TOK. TOKH B 16 bu6mmoreka [IOK

) pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 27

PesepBHOE Bpems 12

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Heneasn uu(ppoBbIe
Tema ypoka Konrpoabusie | IIpakruueckue
n/n Bceero H3y4eHHus | oOpa3oBaTelibHbIE
padoThI padoTbI
pecypchl
®du3uka — HayKa O PUPOJIE.
1 Hayunsie MCTZK bl HOEHaI.)HI/iI 1 1 bubmorexa HOK
o A https://m.edsoo.ru/ff0c32e2
OKpPY>KaloIlero Mupa
2 OCHOBHBIE OHATHSI KHHEMATUKHU 1 1 bubmorexa HOK
) https://m.edsoo.ru/ff0c33e6
3 Cxkopocts. PaBHOMEpHOE ) 1 bubmmoreka [JOK
MPSAMOJIMHENHOE IBUKCHUE. https://m.edsoo.ru/ff0c3508
4 OTHOCHUTENBHOCTH MEXAHHUYECKOTO ) ) bubmuorexa [JOK
JIBUJKEHUS. https://m.edsoo.ru/ff0c3620
AHAJIUTUYECKOE ONUCAHNE
5 ABHOYCKOPEHHOT'O 1 2 bubmmorexa [TOK
P Y pv https://m.edsoo.ru/ff0c372¢
MPSIMOJIMHEIHOTO JIBUYKEHUS.
6 Pemenue 3agau. «lIpsamonnnerinoe 1 ) bubnnoreka [JOK
paBHOMEPHOE IBUKEHUE) https://m.edsoo.ru/ff0c39¢cc
Bbub6mmoreka [JOK
CBo0O . 1 3
7 BODOMTOE MAjIeHHe https://m.edsoo.ru/ff0c3ada
2 Pemenue 3amau «CBoOOIHOE 1 3 bubnuorexa [JOK
aJicHue». https://m.edsoo.ru/ff0c3be8
9 PaBHOMeEpHOE ABMXKEHUE TIO 1 3 bubnmuorexa [JOK

OKPY>KHOCTH.

https://m.edsoo.ru/ff0c3be8




10 Pemenne 3anau «Kunemarnka bubmmoreka [JOK
TBEPAOIO TENA» https://m.edsoo.ru/ff0c3be8
1 Kontponbras padora Nel bubmmoreka [JOK
"Kunemaruka" https://m.edsoo.ru/ff0c3d00
Macca u cuna. 3akoHbl HproTOHA,MX
bu6mmoreka [IOK
12 JKCIIEPUMEHTAILHOE
https://m.edsoo.ru/ff0c3el8
MOATBEPKICHUE.
bubmuorexa [JOK
1 H .P .
3 3akonsl HetoToHa. Pemenue 3amau hitps-//m.cdsoo.ru/fR0C376
3axonsl HetoTona . Mx
bu6mmoreka [IOK
14 JKCIIEPUMEHTAILHOE
https://m.edsoo.ru/ff0c41a6
noATBepKAeHUe. Pemenne 3anay.
bu6mmoreka [IOK
15 3 H .P .
AKOHPL HPIOTORA. TEIEHAE 3a/ad https://m.edsoo.ru/ff0c43d6
16 Cuuitbl B MexaHuke. [ paBuUTalinoHHbIE bubnmoreka [JOK
CHIIBL. https://m.edsoo.ru/ff0c4502
bubmuorexa [JOK
17 C .
118 TAACCTH H BeC https://m.edsoo.ru/ff0c461a
bu6mmoreka [IOK
18 C .P .
HUIBLB MEXAHIMIKE. FEIIeHHe 3a/ad https://m.edsoo.ru/ff0c478c
19 Cuna ynpyroctu.
bu6mmoreka [IOK
20 C .
HIBL TPerHA https://m.edsoo.ru/ff0c4b74
bu6mmoreka [IOK
21 C .P .
HIBLTPCHHA. LELIEHIe sanatt https://m.edsoo.ru/ff0c4dc2
Jlaboparopnas pabota Nel
22 "N3y4yeHue qBUKEHUS Tea Mo

OKpy>XHOCTH"




Jlaboparopnas pabota No2

23 "N3mMepeHune )KeCTKOCTH MPYKUHBI" 8
JlabopaTtopHnast pabota Ne3
24 "N3mepenue kodpuIenTa TpeHus 8
CKOJIbXEeHUS"
)5 Konrtponsnast padora Ne2 9 bubnuoreka [IOK
"Jlmaamuka" https://m.edsoo.ru/ff0c4fde
bubmmoreka [JOK
26 3aKOH COXpaHEHMs UMITYJIbCA. 9 hitps://m.c dsof)l.m 051 e
7 3aKOH COXpaHEHHs UMITYJIbCA . 9
Pemrenue 3agau.
28 PeakTuBHOE ABMXKEHUE. 10
bubnnoreka [JOK
29 Pabora cuer 10 https://m.edsogru/ffOc570e
Teopembl 00 U3MEHEHUN
30 KUHETUYECKON U ITOTEHIIHATIEHON 10 buGnnorexa LIOK
SHeprHL. https://m.edso0o.ru/ff0c5952
31 3aKOH COXpaHEHUsI MEXaHUYECKOU 1 bubnmoreka [JOK
JHEPTUH. https://m.edsoo.ru/ff0c5¢36
1 3aKOH COXpaHEHMS SHEPIUH. 1 bubnnorexka [JOK
[IpakTHKyM MO penIeHuIo 3a/1a4. https://m.edsoo.ru/ff0c5¢36
bubnnoreka [JOK
33 3C3. Pemuenine sazas. i https://m.edsogru/ffOCSefc
34 3aKOH COXpaHEHUS SHEPTUH. 1 bubmmoreka [JOK
[IpakTKyM 110 pELICHUIO 3a1a4. https://m.edsoo.ru/ff0c6230
15 Kontponsnas padora Ne3 "3akoHbl 12 bubnuoreka [IOK
COXpaHEHUs B MEXaHUKE" https://m.edsoo.ru/ff0c600a
36 Crpoenue BemiecTBa. Monekyna. 12




Macca mosnekyi. KonnuectBo

37 13
BEILIECTBA.
DKCIEPUMEHTAIILHOE
KCTIEPUMEHTATLH bu6mmoreka [IOK
38 IOKA3aTeIbCTBO OCHOBHBIX 13
N https://m.edsoo.ru/ff0c6938
nonoxxenut MKT.
19 CrtpoeHue ra3000pa3HbIX, KUIKHX U 13 bubnnoreka [JOK
TBEPABIX TEIL. https://m.edsoo.ru/ff0c6a50
bubmuorexa [JOK
N . 14
40 Hneansibiii ras 8 MKT https://m.edsoo.ru/ff0c63b6
A1 TemnepaTypa u TemIoBoOe 14 bubmmoreka [JOK
paBHOBECHE. https://m.edsoo.ru/ff0c64d8
bubmuorexa [JOK
. 14
42 AbcomoTHast Temneparypa https://m.edsoo.ru/ff0c6510
43 N3mepenne ckopocTeid MoKy 15 bubmmoreka [JOK
rasa. https://m.edsoo.ru/ff0c6708
44 Kpucrannuueckue u amopgHbie 15 bubmmoreka [JOK
Tena. https://m.edsoo.ru/ff0c6820
45 YpaBHEHHE COCTOAHUS UIEATBHOTO 15 bubnnoreka [JOK
rasa. https://m.edsoo.ru/ff0c6bee
bubmuorexa [JOK
" . 1
46 SOTPOLIECERT H MX SAKOHET 6 https://m.edsoo.ru/ff0c6bcc
47 N3omnponeccsl U UX 3aKOHBI. 16 bubnuoreka [IOK
Pemrenue 3agau. https://m.edsoo.ru/ff0c6ced
bu6mmoreka [IOK
. . 16
48 OcnoBbl MKT. Pemienue 3agau hitps://m.cdsoo.r/f0c6dR
Jlaboparopnas pabota No4
" patopHaz p bubmmorexa LIOK
49 DKCIEPUMEHTAIILHOE MPOBEPKA 17

3akoHa [ ent-JIroccaka"

https://m.edsoo.ru/ff0c6f00




Kontponbnas padota Ne4 "OcHOBBI

50 MOJIEKYJIAPHO-KMHETUYECKON 17 buommorexa HOK
Teopun’” https://m.edsoo.ru/ff0c7018
51 Hacpiennsiit nap . Kunenwue. 17 bubmuorexa [JOK
Hcnapenue KUaAKOCTEN. https://m.edsoo.ru/ff0c7126
52 BnaxHocTh BO31yxa U €€ U3MEpPEHHUE. 18 ngg;;fg;ggifocnco
53 [ToBepXHOCTHOE HATSIKEHUE. 18
54 TBEpHo€ cocTOsTHUE BEIIECTRA. 18
55 B3anmHbIe ipeBpallieHus KUIKOCTEN 19
Y Ta30B.
56 Buytpennss sneprus. Pabora B 19 bubnuoreka [IOK
TEPMOJUHAMUKE. https://m.edsoo.ru/ff0c7838
bubnnoreka [JOK
57 KonnuecTBo TEmIOTHI. 19 hitps:/ /m.edsogru IE0cTac0
58 IlepBbIil 3aKOH TEPMOAVHAMUKH. 20
59 [IpumeneHnue nepBoro 3akoHa 20
TEPMOJUHAMHUKH K U30IIpOLIECCaM.
60 Pemenue 3anau. [lepBoiii 3aK0H 20 bubmuorexa [JOK
TEPMOAUHAMHUKH. https://m.edsoo.ru/ff0c84ae
61 HeoOpaTiumocThb mporeccoB B 71 bubnuoreka [IOK
IIpUPOLE. https://m.edsoo.ru/ff0c82ba
bubnmoreka [JOK
62 JIBC. KIULABC. 21 https://m.edsogm/ffOcMae
63 Konrtponsnast padora Ne5 "OcHOBBI 71 bubnuoreka [IOK
TepPMOJAVNHAMUKH" https://m.edsoo.ru/ff0c74f0
64 UYTo Takoe 31eKTPOINHAMHUKA. 2 bubnmoreka [JOK

DNEKTPOH.

https://m.edsoo.ru/ff0c86fc




bu6mmoreka [IOK

65 DnekTpusanus el . 3akoH KyoHa. 22 hitps://m.edsoo.ru/f0c88be
66 DNeKTpUYEcKoe MoJie. 22 ngg;;fg;gg};focgaga
67 CuIioBbIE JIMHUM 3JIEKTPUYECKOTO 73 bubnnoreka [JOK
1OJIA. https://m.edsoo.ru/ff0c8c56
68 [IpoBOHUKY U TUATIEKTPUKH B 3 bubmuorexa [JOK
DIEKTPOCTAaTUYECKOM II0JI€. https://m.edsoo.ru/ff0c8f6c
IloTenumanpHas sHEpIrust
69 3apsKEHHOIO Tejla B OJHOPOIHOM 23
ANEKTPOCTATUYECKOM IIOJIE.
70 [ToTenuuan 31eKTPOCTaTHIECKOTO 24
TOJISL.
71 Konpaencaropsi. 24
7 DHeprus 3apssKeHHOTO 24
KOHJIEHCATOopA.
73 DiekTpocTaTuka. Pemenue 3aaay. 25
T :
75 Dnektpuueckuil Tok. Cuia Toka. 25
76 VYcnoBus CylecTBOBaHUS 2
AIEKTPUUYECKOTO TOKA.
77 3akoH OMa 1Sl ydacTKa [enu. 26
Jlaboparopnast pabota No5
78 "I[locnenoBarenbHOE U TTapaLIeIbHOE 26
COEIMHEHUE NTPOBOIHUKOB"
79 PaGoTta u MOLTHOCTB ANEKTPUYECKOTO 7

TOKa.




80 OJIC. 3akon OMa aJ1st TOJTHOM LIETIH. 1 27
Jlaboparopnas pabota Ne6
81 "N3mepenue 3/1C 1 BHYTPEHHETO 1 27
COIIPOTHBIIEHUSI UCTOYHHKA TOKA"
2 ommeretot 28
23 DnexTpuyecKas NpoBOJUMOCTh 1 )3
BELIECTB.
5 ososmaor rewnepatypn ! 28
5 ooy, ! 2
86 Buns!l nosynnpoBOJHUKOB. 1 29
%7 Pemrenue 3agad mo reMe «TOk B ] 29
cpenax»
88 DJIEKTPUYECKUI TOK B BAKyyMe. 1 30
o | Jm et 0
90 DJIEKTPUYECKUI TOK B KHIKOCTSX. 1 30
91 IToBTOpEHME. 1 31
92 [ToBTOpEHME. 1 31
93 [ToBTOpEHue. 1 31
94 [ToBTOpEHME. 1 32
95 [ToBTOpEHue. 1 32
96 Hrorosasi koHTpoOIbHAs paboTa. 1 32
97 [ToBTOpEHue. 1 33
98 [ToBTOpEHME. 1 33




99 [ToBTOpEHME. 1 33
100 [ToBTOpEHME. 1 34
101 IToBTOpEHME. 1 34
102 [ToBTOpEHME. 1 34

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» Gusuka, 10 kmace/ Mskumes I'.5., byxosues b.b., Cotckuit H.H. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTenbcTBo

«IIpocseuieHue»

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

®dusuka. 10 knacc. JlabopaTopusie padoTsl. - Capartos: Jlumeit, 2004. - 80 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



