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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl yueOHoro npeamera «Duszmka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kiacco npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh pEATM3AMU MEXIPEIMETHBIX CBsA3€H (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIBbKY (U3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOO0pa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS [IPU BBINIOJHEHUN UMHU Y4EOHBIX HCCIIEI0BAaHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpEIHETO 001IeTr0 00pa30BaHUsI TOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 HOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, PaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PH3UKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpPaMMe
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
BrieneHue B yka3zaHHOM TiepedyHe J1abOpaTOpHBIX pPadOT, MPOBOAUMBIX ISt
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHAIIeHUs kaOuHera (usuku. [lpu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYyYarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETrpUpys 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAlOUIeH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM JJISl Pa3BUTHsSI YMEHHMI MPOEKTHO-NUCCIEA0BATEIBbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro

oOpazoBanus otBoAuTcs B 10 kiacce — 68 yacoB (2 yaca B HE/IEIIO).

COIAEPKAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'0 TO3HAHUSA

®usuka — Hayka o mpupone. HayyHble METOABI NO3HAHMS OKPYIKAIOLIETO
Mupa. PoJb 3kcriepuMenTa U TEOPUH B POLIECCE TTO3HAHUS TPUPOIBL. DKCIIEPUMEHT
B (husuke.

MonenupoBanue (pU3MYEeCKUX sIBICHUW W TpoueccoB. HayuHble rumoresbl.
dusnyeckre 3aKOHbI U TEOPHUH. ['paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W 1UGPOBBIE H3MEPUTEIbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka
Mexanudeckoe aBmxeHue. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra. Tpaekropus.
ITepemenienne, CKOpOCTh (CpeaHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKUHH HAa OCH CUCTEMBI KOODPJIHHAT.
CrnoxxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEH.



PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOe ABMkeHue. ['padpuku
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHUsS, IIyTH U IEPEMEIICHUs
MaTEepUAIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUs.

KpuBonnHeitHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH MO0 OKPY>KHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTD.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTEIBPHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSAOB, LIEIHBIE U PEMEHHBIE ITEPEIaYH.

Jlemoncmpayuu

Mopens cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XapAKTEPHUCTHUK
JIBHOKCHUS.

[Tpeobpa3oBanue ABMKEHUIN C UCTIONIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TazeHnue e B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOHOrO MaieHHUs.

Hamnpagiienue cKopocTy pu ABUXKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydenne HEpAaBHOMEPHOTO ABMKEHHS C LEJBIO ONPEAEIECHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLIECHHS MEXAY NyTAMH, IPOMACHHBIMU TEJIOM 34
IIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3unuu cui. Bropoii 3akon HeroToHa 1iis
MaTepuaabHOU TOUKU. Tperuit 3akoH HproTOHA 111 MaTeprUabHBIX TOUEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectd. llepBas kKocMmuueckas
CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (moxkosi, CKoiabxkeHus1, kauenust). Cuna tpenusi. Cyxoe
Tperne. Cuja TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[ToctynaTensHoe 1 BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO TeNa.



MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE IPUMEHCHUE: MOAIIUITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SBnenue nepuuu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TEIl.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAeOopMaliii.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.

CpaBHEeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3yuyenue aBumxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AedopMaIium.

HUccnenoBanne yciaoBUM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonwvl coxpaneHus 6 MexaHuxe

Nmiynsc MaTepuaabHOM TOUYKHM (Teia), CHUCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbe cUNbl U U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cusbl. MOIIIHOCTD CHUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHU
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHs yIpyro
nedopMupoBaHHOM Npy>kuHBL. [loTeHIManbHAs YHEPTHS TeJla BOJIU3H MOBEPXHOCTU
3eMJIH.

[loTeHunanbHble W HENMOTEHIMANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3MEHEHUEM MEXaHUYECKOW YIHEPTUH CUCTEMBI TEJ. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

Yapyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuueckre yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHMs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.



[lepexon moTeHIIMATBHON SHEPTUH B KHHETUYECKYIO B 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yuyeHue aOCOJMIOTHO HEYNPYTOro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M paOOTHI CUJIBI C U3MEHEHHEM MEXAaHUYECKOW 3HEpPIruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MoJgiekyasipuasi pu3nka 1 TEePMOJANHAMHUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICHCTBUS YacTULl BelleCcTBA. MoJenu CTpOEHUs Ta3oB, XUAKOCTEN U
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojelnell. Macca u
pa3Mmepsl Mosiekyl. KonnuectBo BemectBa. [TlocTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temmeparyp
Llenbcus.

Mopnene  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUU HACAbHOrO rasza. AOCOJIOTHas Temieparypa Kak mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul rasa. I[llkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpiThl 10 U PYy3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Monens, niutocTpupyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HWJEaNbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

Omnpenenenne Maccel BO3AyXa B KIIACCHOM KOMHATE Ha OCHOBE HM3MEPEHMMU
00bEMa KOMHATBI, JJABJIICHUS U TEMIIEPATYphl BO3TyXa B HEMl.



HccnenoBanre 3aBUCUMOCTH MEKy TapaMETPaMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

Tepmoaunamuueckass cucreMa. BHYTpeHHsISI SHEpPrusi TepMOJAMHAMUYECKOM
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AeNIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMI0THI pH TEILIoNepeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IeCCOB B IPUPOIE.

TenmoBble  MamuHbl.  [IpuHUOMNBI  AEUCTBUS — TEIUIOBBIX  MAIIIHH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIJIOBbIX MainHax. KodpQuIMEeHT Mose3Horo
nerctBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuumMeHT MOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Tejaa MPU COBEPIIEHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MmyTEM TpeHwUsl (BUICOIEMOHCTPALINS).

N3menenune BHyTpEeHHEH SHEpPTUM (TeMIIepaTyphl) Teja Mpu Terionepeaayde.

OmnwIT 0 a1IabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Acpecammusie cocmosanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHJeHcarus. Vcrnapenue u kuneHue. AOGCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HachbllieHHbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JTaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue n amopdubie Tena. AHA30TPONHS CBOWCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue u
KpUcTayuM3anus. Y aefibHasl TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerIoBoro OanaHca.

TexHHU4ecKUue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: THIPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MaTEpHUalioB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.



Llemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kurnienue rpy noHM>XEHHOM JTaBJICHHH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenre HarpeBaHus U IUIABJICHUS KPUCTALTNYECKOTO BEIIeCTBRa.
JleMOHCTpanust KpuCTaILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. JaekrpoauHaMuKa

Tema 1. dInexmpocmamuxa

DnexTpuzanus Ten. JNeKTPUIeCKuil 3apsa. JIBa BU1a 3JEKTPUIECKUX 3apsI0B.
[IpOBOHMKM,  JMAJIEKTPUKM M IOJYIPOBOJHUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsIa.

B3anmoneiictBue 3apsanoB. 3akoH Kymona. TodeuHbl AIEKTPUYECKUM 3apsia.
Onektpuueckoe mone. Hanpsok€HHOCTH  AnexkTpuueckoro  mois.  [IpuHoun
CYNEPHO3ULIUUA DIEKTPUYECKUX ITosier. JIMHUKM HaANpsHKEHHOCTH JIEKTPUYECKOTO
I10JIS1.

Pabota cun anekTpocrarudeckoro nosjs. [loreniuan. Pa3HOCTh MOTEHITMATIOB.
[IpOBOOHUKM W [HUDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Toiie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTPOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U PUHLUII IEUCTBUS DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTHyecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUAS MEXAY HUMH U AUJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PabGora »snexktpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3iieKTpuyeckoi 1enu. KopoTtkoe 3aMmbikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

ITonynpoBOJHUKMY. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax H  pacItlaBaXx  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monunus. [lna3zma.

TexHnueckrue yCTpPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AUO/,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune CUIIbl TOKAa U HaNIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUSI M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWKYIIEH cuiibl. KopoTkoe 3amMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOAMMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydeHne cMEmaHHOr0 COEIMHEHUS! PEZUCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBIICHUS.

HaOnronenue smexkTpoiusa.

MexnpeaMeTHbIe CBA3H



N3yuenue xypca ¢uszuku 0a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COACPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napabosa, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IMPOCKIUHA HA OCU KOOPIAUHAT, CI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCa, TEINIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U Ta30B,
AIEKTPUYECKUE  CBOMCTBA  META/IOB,  AJEKTPOJIUTHYECKAS  JAMCCOLMAIA,
rajbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, MOMIIUIHUKUA, HWCIOJIb30BAaHUE 3aKOHAa COXpaHEHUs
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATEb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YKCJIE€ HAaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE JJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC puOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA IPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus (0a30BbIi YPOBEHB) JOJKHO OOECTICUUTHh JOCTHKEHUE CIEHYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO npenMera «Dusmka» TOKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX



TPaJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, pPaCIIUPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIBHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaIaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOILICYETIOBEUECKUX TYMaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3ally;

YMEHHUE B3aUMOJIEWCTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOU IEATEIBbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOMN I'PaXkIaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YUEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B IOCTPOEHUE YCTOMUUBOTO OyaAyIIero;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
MpUCYLIEro (PU3NYECKO HAyKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHOM NesSTEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyyuieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKY HA IPOTSHKEHUN BCEH JKU3HU,

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTHMYECKOW KYyJNbTYphl, OCO3HAHHE TJI00ATBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE IEMCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HaHUS LEJIEW YCTOMYMBOIO Pa3BUTHsI YEIIOBEUECTBA,;

pacIIMpEHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM Mo (PU3MKe;



7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TIOTOBHOCTb B IIpOIECCE
U3y4eHHUs (PU3UKHU OCYIIECTBIISATh IPOEKTHYIO U UCCIIEOBATENBCKYIO 1EATEIbHOCTD
WHIUBUyaJIbHO U B TPYyIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUSA
ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJlM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENETATh ILENU JEATEIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS,

BBISIBJIAIT  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3MYeCcKUX SIBICHUSIX;

paspabaThiBaTh IUIAH pEHICHUS MPOOJIEMBbI C YYETOM aHaIn3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
[EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHHUPOBATH ¥ BBITIOHITE padOTy B YCIOBHUAX PEaIbHOTO, BAPTYATIBHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaregbcKue 1eMCTBUA:

BIAJCTh HAyYHOW TEPMUHOJOTUEH, KIIFOUEBBIMH TOHATHUSIMU M METOJAMH
bu3nUecKoil HayKH;

BJIa/IeTh HABBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHON ACSITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJ/IOB pelieHusl 3aad (U3MIECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METO/IOB ITO3HAHMSI,;

BJIQIeTh BHUAAMU JEATEIBHOCTH 10 TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALUHA, TMPEOOPa30BaHUI0 M TPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (DU3HUKU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PeIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKIACHHMA, 33]]aBaTh MApaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peHICHHsS 3a7aud  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;



CTaBUTh M (HOpPMyIHpPOBaTh COOCTBEHHBbIC 3aJayd B 00pa3oBaTeIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUYECKYIO 001acTh
KU3HEIESATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUECKOIO COJEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIISATH TOWCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOJI0/IeHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHMX HOPM, HOPM HH(OPMAIIMOHHOM
0e30I1acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUSA B PA3IUYHbIX (opMarax cC
y4€TOM HazHaYeHHsI HTHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yalU3alliu.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

OCYUIECTBJISATH OOIIEHNE HAa YPOKax (PU3UKHU U BO BHE-YPOUHOU €ATEIbHOCTH;

pacro3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud M  cMsr4artb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIararb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIBHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh L€JIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH bl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



npepiiaratb HOBBIC IIPOCKTLI, OLNCHHWBATHL HWIACHU C IIO3MIWHW HOBH3HBLI,
OPUTHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBIIATL ITO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHHMC B PaA3JIMYHBIX
CUTyalnu:Aax, IMposABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH NHHUIINMAaTUBHBIM.

Pery/isiTUBHBbIE YHUBepCaJbHbIE y4eOHbIe IeiicTBHSA
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBIISATh MMO3HABATENIbHYIO JIESITENIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX W KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacIupsTh paMKH y4eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3pYAMIMH B 00JacTH
(bu3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJa/JIeTh HAaBBIKAMH  MO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEHCTBHUM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pEIICHNUS;

yMETh OLIGHWBAaTh PHCKH U CBOCBPEMEHHO NPUHUMATH PEIICHUS MO HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYrMX TIpU aHajlu3e pe3yJbTaToB
NeSITEIbHOCTH;

NPUHUMATH Ce0sl, MOHNUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpPU aHAKW3e pe3yJIbTaToB
NeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH.

B mporecce nocTukeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOSHHS MIPOTPAMMBI T10
dbuzuke IS YpOBHA cpelHero oOmiero oOpa3oBaHUA Yy  0O0Y4YarOIIMXCS
COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN UHTEJIEKT, npeanoararonmii
c(OPMUPOBAHHOCTD:



CaMOCO3HAHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE SMOLIMOHAILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBAaTBhCI K
AYMOIMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlWH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKCHUIO LEIU U
yCIieXy, ONTHMHU3M, WHUIMATHBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl U3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTH IOHMMATh YMOIIMOHAIIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBAaTh €r0 TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBUIO U COINEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (UBUYECKUX MOJCNICH:
MaTepualibHas TOYKa, MHEPIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NIECKUX 3a]1aY;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AIEKTPOAMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSAMOJIIMHENHOE JBUKEHNUE,
CBOOOJHOE TAJICHUE TEJ, JBIKEHUE MO OKPYXHOCTH, WHEPITUS, B3aUMOJCHCTBUE
ten, nuddys3usi, OpOYHOBCKOE IBMIKEHUE, CTPOCHUE >KUJIKOCTEH W TBEPABIX Tel,
W3MEHEeHHEe O0BhEMa TeJl MPU HarpeBaHUU (OXJIAXKIEHUU), TEIJIOBOE PAaBHOBECHE,
WClapeHrne, KOHJCHCALMS, IUIABJICHHWE, KPUCTAIIM3allusl, KUIICHUE, BJIAXXHOCTb
BO3/yXa, NMOBBIIICHUE JABJICHUS Ia3a NPU €ro HarpeBaHUU B 3aKPBITOM COCY/JE,
CBSI3b MEXIY IMapaMeTpaMH COCTOSHUS Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/JICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYUHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
MMITYJIbC T€JIa, KNHETUYECKas DHEPIusl, MOTCHUUAIbHASA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKasi MOIINHOCThb;, MPH ONHCAHUU MPABWIBHO TPAKTOBATH



(GU3MYECKU CMBICT HCIOJB3YyeMbIX BEIHYMH, WX OO0O3HAYCHHUS W €IWHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE MAHHYIO (HU3UYECKYIO BEIMYUHY C JPYTHMHU
BEITMIMHAMU;

ONMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOICTBA TN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEeIHEKBAApaTUIHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JAEUCTBHUS TEIUIOBOTO JIBUTATeNsl; NpPH ONMUCAHUU
NPaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCIOJIB3YEMbIX BEJIWYWH, HUX
00O3HAaYeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUNHAM;

OIMCHIBATh M3yYCHHBIE AJICKTPUUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJICHUSI (ITPOLIECCHI), UCTIONIB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKHUI 3apsi,
ANIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUN CMBICT HCIIOIB3YyEMBIX
BEIIMYMH, WX OOO3HAYCHMSI W CIWHHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (PU3UYECKYIO BETUINHY C APYTUMH BETUIMHAMM,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHWYECKOW DSHEPrHH, 3aKOH COXPaHCHHUS WMITYJIbCa,
MPUHITUT CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYJSIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKON PHEPTUU TETUIOBOTO JABMIKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsinaa, 3akoH KyJoHa, MpH 3TOM pa3iuyarh CIOBECHYIO
(GOpMYTUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKEHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHIIMITBI ICUCTBYS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3audaTh YCIOBHUSI MX OC30MaCHOTO HMCIIOJIb30BAHMS B ITOBCEIHECBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUHA W
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBath npodaeMy/3aaady U TUIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOIUTH OMBIT U ()OPMYTUPOBATH
BBIBOJIBL;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHHUS M WMCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKUMHU  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(buKcHpoBaTh Pe3yIbTaThl MOJYUYEHHON 3aBUCUIMOCTH (PM3NYECKUX BEJTMYMH B BUIC
Ta0IuIl U rpaUKOB, ACJIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOrOo SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCHOJIB3YS (hrU3HUECKUEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXoaUMbIEe i €€ PElIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKOI BEINUNHBI;

peniaTh KaueCTBEHHBIE 3aa41: BBICTPAUBATh JIOTUYECKH HEITPOTHBOPEYUBYIO
LEMOYKY PACCYKICHUH C OMOpOM Ha M3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(dbuznYecKue sBICHUS,

UCITI0JIB30BATh ITPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYpUPOBAaHHUS, MHTEPIIPETALMNA U TPECTaBICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISIpHON WHGOpMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX
MCTOYHHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAIIHIO;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY KAIOILET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalllEHWH ¢ TpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
IOBEACHUS B OKPYKAIOLIEH Cpee;

paboTaThb B TpyHIe C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYIIbl, PAUUMOHAIBHO pacHpenensiTh OO0SI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 IEKTPOCTATHIA 10 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68 3 3
I[MPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
1 ®dusuka — Hayka o npupojae. Hayuneie 1 bubmuoreka [JOK
METO/BbI ITO3HAHUS OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Po ecTo pus 0 OBa
2| conpasrmtt nayanoh spraac i 1 bimnorera LIOK
p . Y P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETPHOCTH JIIOIeH
Mexanuyeckoe ABUKEHUE.
3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubnuorexa [JOK

newxeHus. [lepemenienue, CKopocTs,
YCKOpEHHE

https://m.edsoo.ru/ff0c3508



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

4 P epHoe erHoe eHHue
ABHOMEPHOE NPAMOTHHEHIOE ABIDKCHH https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIUHENHOE bubmmoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHue. Y CKopeHue bubnmnoreka HOK
CBOOOIHOTO TAICHHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[prxenue bubmuorexa [JOK
MaTepUAIbHON TOUKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIIUTT OTHOCHTENLHOCTH [ amues.
8 WNHueprmanbHbie cucTeMbl oTcueTta. [lepBbrit bubmmorexa [IOK
pH P HeP https://m.edsoo.ru/ffOc3be8
3aKkoH HploTOHA
Macca Tena. Cuna. [IpuHITUIT CyTIepIIO3UITNN
9 cui1. Bropoii 3akon HI:)IOTOHa ?151 ’ bubmorexa HOK
' p _ s https://m.edsoo.ru/ffoc3be8
MaTepHaIbHOW TOYKH
10 Tperuii 3akoH HeroToHa /U151 MaTepraabHBIX bubnuoreka [IOK
TOUYCK https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMupHOro TsaroreHus. Cuna bubmmnoreka HOK
TsbKecTu. IlepBasg kocMHuuecKkast CKOPOCThb https://m.edsoo.ru/ff0c3d00
bu6mmoteka IIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yipy Y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgdumment tpenus. Cuna
13 corn OTI;IBHGHHH 1| (II)/I(I) BLII/DI(eHI/H/lI3 Tena B bubmorexa [TOK
P pr i https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[TocTymarenbHOE U BpaliaTeIbHOE JBUKEHNE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITHI. bubnuotexa [JOK

[Liieyo cumel. YciioBus paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6
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15

HNMnynsc MaTepuabHOM TOUYKH, CUCTEMBI
MaTepUaibHbIX TOYEK. MIMITynbC cuibl. 3aKOH
COXPAaHEHHUs UMITyJIbca. PeakTuBHOE
JBUKCHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c43d6

16

Pabora n MOIIHOCTH CHIJIBI. Kunernueckas
SHEPTHUs MaTepHaIbHON ToukH. Teopema 00
W3MEHCHUH KUHETHYECKON SHEPrUH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEPTHUs YyIpyro aeGopMUpoBaHHOK
npykuHbL. lloTeHManbHas 3Heprus Tena
BOJIN3M TIOBEPXHOCTH 3EMITH

bubnuoreka [{OK
https://m.edsoo.ru/ffOc461a

18

[ToreHManbHBIE U HETIOTECHIIMAIBHBIE CUJIBL.
CBs13b pabOTBHI HETTOTEHIIMATLHBIX CHII C
U3MEHEHUEM MEXaHU4YECKON IHEPTrUn
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHU4ECKON YJHEPTUU

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

19

20

21

22

JlaGopatopHas pabota «MccnenoBanue cBsizu
paboThI CHJIBI C U3MEHEHHEM MEXaHUUECKON
SHEPruM Teja Ha MIPUMEpe PacTIKEHUS
PE3UHOBOTO JKI'yTa»

KonrtponsHas padora no reme «Kunematuka.
Junamuka. 3aKOHbI COXpaHEHHUSI B
MEXaHUKE)

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU Teopuu. bpoyHoBCKOE
nswxkenue. Auddysus

Xapaktep JBMKEHUS U B3aUMOACHCTBUSA
yacTul] BeuiecTsa. Moenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TEIl

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2
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Macca monekyn. KonuuecTBo BemecTsa.

23 ITocrosinHast ABorazipo
24 TermmoBoe paBHOBecue. Temneparypa u e€
usmepenue. lllkana remneparyp Llenbcus
o5 HUneanpueri raz 8 MKT. OcHOBHOE bubnunoreka LIOK
ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa
26 CpeHel KHHETUYECKON SHEPTUU JBUKEHUS bubmmoreka [JOK
MOJIEKYJl. YpaBHeHUuEe MeHeneeBa- https://m.edsoo.ru/ffOc511e
Kunaneiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «MccrnenoBanue
28 3aBUCHUMOCTHU MEX]y IapameTpaMu
COCTOSIHHS Pa3pEKEHHOTO ra3ay
29 H3omporeccsl B uaeanbsHOM ra3e u ux bubmmoreka [JOK
rpaduyeckoe MmpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEprus TEPMOAMHAMAYECKON
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubmuoreka [IOK
KonmuuecTBo TemioTe! u pabota. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPIusi OJJTHOATOMHOTO MJI€aJIbHOTO ra3a
bubmmoteka IIOK
31 Byt Temonepeatn https://m.edsoo.ru/ff0c5c36
VnenpHast TEMI0EMKOCTh BEIIECTRA.
32 KonudecTBo TEIIOTHI MpH TETUIONIEpeaaye. bubmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHBbIi poriecc
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK

IMPUMCHCHHUEC K U30IIpoucccamM

https://m.edsoo.ru/ffOc5efc
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34 Heob6patumocTth npoIieccoB B NpUpoe. bubmmoreka [JOK
BTopoii 3ak0H TepMOJIMUHAMUKHI https://m.edsoo.ru/ff0c6230

35 ITpunnun nevicrBus u KII/ TermoBoi bubnuorexa [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KI1JI

37 DKOJIOTUYecKre MPOoOIeMbl TEIIOOHEPTETHKU

38 O6o06maromuii ypok «MonekysipHast bubmuorexa [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edso00.ru/ff0c6938
KonTtponsHast pabora no Teme

39 «Monexynsipaas pusuka. OCHOBBI bubmorexa LIOK

https://m.edsoo.ru/ff0c6a50

TEPMOIMHAMUKI

40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6

41 AOCOIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh bubnnorexa [JOK
BO3Ayxa. HacklleHHbIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue n

42 amopdHble Tena. AHU30TPONHS CBOMCTB bubmmnoreka HOK
KpucTayos. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUabl

43 [InmaBnenue u xpucraumsanus. Y genbHast bubmmnoreka HOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708

bu6mmoteka IIOK

44 ¥paBHCHHE TEIIOBOTO Oatatica https://m.edsoo.ru/ff0c6820

45 DJIeKTpU3anus Tell. DNEKTPUUECKUN 3apsi. bubnuotexa [JOK
JIBa BUa AIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ff0c6bcc
[IpoBoaHMKY, TUITEKTPUKH U BuGmiorexa [IOK

46 MOJIyIPOBOIHUKU. 3aKOH COXPaHEHUS

QJICKTPHUYCCKOI'0 3apsaa

https://m.edsoo.ru/ffOc6bcc
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47 B3aumopeiictue 3apsiioB. 3akoH Kyona. bubmmoreka [JOK
TodeuHblil 3JIEKTPUYECKUH 3apsij https://m.edsoo.ru/ffOc6ce4
Hanps>k€HHOCTD IEKTPUYECKOTrO MOJIS.

48 [IpuHUUI Cynepno3uIuu JIEKTPUUECKUX bubmmorexa LIOK

o . https://m.edsoo.ru/ffOc6df2
nosieit. JIunum HanpsKEHHOCTH

49 PaboTa cui1 371eKTpOoCTaTHYECKOTO MOJIS. bubnmnoreka HOK
IMTorennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOAHMKY M TUAJIEKTPUKH B

50 3J1peKTpI([)CTaTI/Iqu([:KOM HOIJ)'IC. bubmmorexa [JOK

https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MPOHUIIAEMOCTb
N bubnuorexa [IOK

°1 ueicrpodurocts. Konzercarop https://m.edsoo.ru/ff0c7126

52 DIEeKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOPA. bubmmoreka [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlabGopaTtopHast pabota "M3mepenue
ANEKTPOEMKOCTH KOHIeHCaTopa"

IIprHIMIT NENCTBUSA U IPUMEHEHUE

54 KOH/IEHCAaTOPOB, KOIMPOBAIBHOTO anmnapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMiIeHHe AIEeKTPonpruoopoB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

55 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpotuBienue. 3akoH
OmMa 15t yyacTka Lenu
[TocnenosarenvHOE, MapaienbHOE,

56 CMELIaHHOE COEUHEHUE ITPOBOIHUKOB. bu6muoreka [JOK

JlaGopatopHas pabora «3yuenue
CMEIIaHHOTO COeIMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ffOc74f0
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PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO TOKA.

bubnunorexa LIOK

o7
3akoH [[>xoyins-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 1Ji MOJTHOM (3aMKHYTOM )
ANEKTpUUECKOM uenu. Koporkoe 3ambIKaHueE.
58 JlaboparopHas padota «3mepenne DJ1C bubmorexa HOK
patoprai p P https://m.edsoo.ru/ffOc7ae0
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS
DNEKTPOHHAS TPOBOAUMOCTH TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTH COMIPOTHUBIICHUS
METaJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb
60 DJIeKTpUUYECKUil TOK B BakyyMe. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U
61 IpuMecHas mpoBoauMocTb. CBoiicTBa p—N- bubmmorexa [IOK
P P ] https://m.edsoo.ru/ffOc84ae
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI
DNEKTPUYECKHIA TOK B PaCTBOPAX H
62 paciuiaBax dJIE€KTPOJIMTOB. bubmmnoreka HOK
DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DnexTponau3
DIIeKTPUUYECKHI TOK B Ta3ax.
. . bubmuoreka [JOK
63 CaMOCTOSATEIHHBIA U HECAMOCTOSATEITHHBIN
https://m.edsoo.ru/ffOc84ae
paspsia. Mouaus. [1nazma
DeKTpuuecKue mMpuOOpPHl U YCTPOIMCTBA U UX
64 h§ aKTquCKoe 1} I/I:MGHSHI/IG };'[ I;lema bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
. bubnmnorexa [JOK
65 O6o0maromuii ypok « JIeKTPOIUHAMUKAY 1

https://m.edsoo.ru/ff0c88be
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KonTtponbHast pabora o Teme
«2nekTpocTtaTuka. [locTosiHHBIN

bubnunorexa LIOK

06 3JIEKTPUYECKUI TOK. TOKH B pa3IuyHbIX 1 https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBublit ypok. KonTponbHas paboTa 1o 1 Bu6muoteka [JOK
teMe "DnekTpoauHamMuka' https://m.edsoo.ru/ff0c8c56
68 PesepBHbIi ypok. O600MIIaroNmii ypox mo 1 bubnmnoreka HOK
temaMm 10 xnacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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