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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k nmiaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUSI Kypca (pu3nku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TIPU BITIOJTHEHUN UMHU YI€OHBIX UCCIIECOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
psI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-eSITeNIbHOCTHBIN TOAX0A B Kypce (PH3UKU peanusyeTcs Mpexiie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHaIeHus kaOuHera (usuku. [lpu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yaeseTCs PEHICHNIO PACYETHBIX U KAYECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
KabuHeTa (PU3MKU WIM B YCJIOBMSIX HHTETPUPOBAHHOIO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOr0 1MKiIa. B kabuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
INEPEYUCIIEHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX HPAKTHUYECKUX pPadoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C MCIOJIb30BAaHHEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne ITUX Iene 00ecreunBaeTCsl pelieHrneM CIIeIyIONNX 3a1a4 B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMHpoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dUYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3axay, MOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IMPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YpOBHE CpPEOHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOp
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJib 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEWHOe aBwkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBMxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 7151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPy KUHBL. [ToTeHITMaNbHAS SHEPTHs Tea BOJIM3H MOBEPXHOCTH
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeliei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIBHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon /lanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JCUCTBHUEM CXATOTO BO3JyXa, HarpeBaHue >gupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENs] BHYyTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTE€pPHUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuid 3apsa. [[Ba Bua 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluameKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIlecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbId (hakT, runores3a, Qu3nyeckas BEJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B XKUBOU NPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC 1110)2(01070) 8¢
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 Kiacce ocylmecTBIsieTCs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MAaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3amyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl U MX IIPOCKLHMHM HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
ompeiesieHne MIOIAaU TUIOCKUX (GUryp u oobeéMa Tel.

buonoeus: snextpuueckue SBICHUS B KUBOW MNpUpoae, KoyeOaTeabHbIe
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paanay Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TEJ, MEXaHNU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3eMIICTPICEHUH.

Texnonocua: JHMHUM DIEKTpONEpPEnad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKUMOHHAsA II€Yb, PAAap, PaaUONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOrO mpeamera «Pu3nKay Ha ypOBHE CpemHero oOmiero oopasoBaHus (0a30BBI YPOBEHbB) JTOKHO
00EeCTICUNTh JOCTHKCHHE CIICIYIOIINX JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS y4eOHOro npeamera « OU3nKay» JIOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyaromuxcs PpyKOBOJICTBOBAaThCS C(HOPMHUPOBAHHONW BHYTPEHHEW MO3ULMEH JUYHOCTH, CHCTEMOH LEHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHHUX YOEKICHHH, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOIO
o0I11ecTBa, PACIIMPEHNE KU3HEHHOIO OIbITAa U ONbITA JEATEIbHOCTU B MPOIECCE peain3allid OCHOBHBIX HalpaBlICHHM
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

C(OPMUPOBAHHOCTH I'PAXKJAHCKON MO3UIMKU 00YYarOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCHMCKOIO
00I11eCTBA;

NPUHATUE TPATULHUOHHBIX O0IIEYEIOBEUECKIX T'YMAHUCTUUECKUX U IEMOKPATUYECKUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEPECaX IPa’KJaHCKOI0 OOIIECTBA, y4aCTBOBATH B CAMOYIIPABICHUH
B 00pa3oBaTeIbHON OpraHU3alNH;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKLIMUSIMU U HA3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOPMHPOBAHHOCTH POCCUMUCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTHXKEHUSIM POCCHUHCKUX YUYEHBIX B 00JacTu (pU3MKU U
TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;



CIIOCOOHOCTH OIICHUBATH CUTYAIIHIO U PUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI M [IEHHOCTH, B TOM YHCJIE B JACSITEIBHOCTH yUEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO Oy IyIIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUast 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYIEro (GU3MUCCKON HayKe;

5) TPpy10BOr0 BOCIIMTAHHUSI:

HHTEPEC K PA3IUYHBIM cepaM IpodecCHOHATBHOMN AEITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKONW M TEXHUKOM,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIeH MpodheccHu U pealn30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC IIJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JaCTH (DU3HUKH Ha MPOTKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, 0CO3HAHKE TJI00aIBHOTO XapaKTepa IKOJOTHIeCKUX MpodeM;

IUTAHUPOBAHKME M OCYIICCTBICHHUE ICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHUS IC/IEH YCTOMYUBOTO Pa3BUTHUS
YeJIOBEUCCTBA;

pacuIMpeHue OmbITa ASATEIbHOCTH SKOJIOTHYSCKON HAIIPABICHHOCTH Ha OCHOBE MMEIOIIMXCSI 3HAHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PHU3NUECKOM HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOM IEATEILHOCTH, TOTOBHOCTh B MPOIECCE M3YUEHHS (PH3MKH OCYIICCTBIIATH IPOCKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE Y4eOHbIE 1eiCTBUA

ba3zoBble JJornueckue aelicTBUA:
CaMOCTOATENbHO (POPMYJIMPOBATH U aKTYaIU3UPOBATH MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIIATH LENH AEATENbHOCTH, 3a1aBaTh IapaMETPhl U KPUTEPUU UX TOCTHKECHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMbIX (PU3UUECKUX SBIICHUSX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX M HEMaTEPHAIBHBIX
pECYpCOB;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIEIISAM, OLIEHUBATh PUCKH MOCIEICTBUI
NEeSTEeIbHOCTH;

KOOPJIMHUPOBATH U BBITIOIHATH PaOOTY B yCIOBUSIX pEaIbHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBble ucciaenoBarejabcKkue 1eHCTBUA:

BJIAJICTh HAYYHON TEPMUHOJIOTUEH, KIIOYEBBIMU MOHITUIMHU U METOJIaMU (DU3UYECKOM HAYKU;

BJIAJICTh HAaBBIKAMHU Y4€OHO-MCCIIEIOBATEIHCKON U MPOEKTHON JIEITEIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB pelIeHUs 3a/1a4 (PU3NUECKOTO COIePKAHUS, TIPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJIaMHU JESATEILHOCTHU MO TTOJYYEHUIO HOBOT'O 3HAHUS, €T0 UHTEPIPETALINH, TPEOOPa30BAHUIO U TPUMEHEHUIO
B Pa3UYHBIX YUYECOHBIX CUTYAIMSIX, B TOM YHUCIIE TIPHU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3M U aKTYallM3UPOBATh 3aJ/1auy, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh
apryMEHTBI JIsl JOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a7aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh TOJYYEHHBIE B XOJE PEIICHUS 3aJaud pe3yJbTaThl, KPUTUUYECKU OLIEHUBATH HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3a/laud B 0Opa30BaTEIbHOW NEATETLHOCTH, B TOM YHWCIE MPU U3YYCHUH
busuKy;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIIEHUBATh MTPUOOPETEHHBIN OIIBIT;

yMETb NMEPEHOCUTH 3HaHUS 110 (PM3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEICSITEIHLHOCTH;

YMETh MHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTAaTh HOBBIC UJIEH, TIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:



BJIAJICTh HaBBIKAMH TIOJIyYCHUsS WH(POpMAIUK (PH3UIECKOTO COJIEPKAaHUSA M3 HWCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISATh MOWCK, aHAIN3, CHCTEMATH3aIUI0 U HHTEPIPETAINi0 HH(OOPMAIMK Pa3IUIHBIX BHJIOB U
dbop™m mpeacTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH HH()OPMAITHUH;

UCIIOJIb30BaTh CpeICTBAa HMHGOPMAIIMOHHBIX ¥ KOMMYHHKAIMOHHBIX TEXHOJIOTHH B PENICHHWH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPEeOOBaHHMI 3PrOHOMHKH, TEXHHKH OC30ITaCHOCTH,
TUTHCHBI, PECYPCOCOCPEKCHHMSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30IMacHOCTH;

CO3/1aBaTh TEKCThI (PH3UIECKOTO COMIEPIKAHUS B PA3IMUHBIX hopMaTax ¢ yu4€TOM Ha3HAYCHUS HHPOPMAIINH U TIEJICBOI
ayJUTOPHUH, BEIOWpAst ONITUMATIEHYIO (POpPMY TIPEICTABICHIS U BU3yaIH3alliH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

OCYILIECTBIIAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JI€ATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUl U CMAT4aTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOX TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/CTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyAJIbHOW PabOTHI;

BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX ACHCTBUM C YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO WIECHA
KOJIJIEKTUBA;

IIPUHUAMATH LIEJIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JCHCTBUS MO €€ JOCTHKECHUIO:
COCTABJISITh IUIAH JIEWCTBHM, paclpenesiarTh poid ¢ YYETOM MHEHUH YYaCTHHUKOB, OOCYKJaTh PE3yJbTaThl COBMECTHOM
paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJAJa M KaXJIOT0 YJYacTHHKA KOMAaHIbl B OOIIMH pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPHUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C ITO3UIUN HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIJISITh IMO3UTUBHOE CTPATETUYECKOE IOBEJCHHUE B PA3JIMYHBIX CUTyalUsX, MPOSBIATb TBOPYECTBO M
BOOOpaxxeHue, ObITh UHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH (PU3UKA M aCTPOHOMHH, BBISBISATH
po0JieMbl, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIIHO COCTABJIATH IUIAH PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3a]a4, IUIAH BBIIIOJIHEHUS MPAKTHUYECKON
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLlHsM;

paclIMpATh paAMKH Y4EOHOIO MPEeAMETA HA OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAMLIMU B 00NacTh (DU3MKU, IMOCTOSHHO IOBBIIIATh CBOMN
00pa3oBaTeNIbHBIN U KYJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESATEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJILTATOB
LENAM;

BJIAJCTh HABBIKAMU MO3HABATENBHON pe(IeKCMH Kak OCO3HAaHUS COBEPILIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCITOJIB30BaTh NPUEMBI pe(IEKCUHU TSl OUEHKH CUTYalllu, BIOOpA BEPHOTO PEUICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPH aHAIM3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETO OOIIEeTOo
o0Opa3oBaHMsl y 00yUaIOUIMXCs COBEPIICHCTBYETCS IMOLMOHAIBHBIN HHTEIUIEKT, MPEoaralomui chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE AMOLMOHAIBHOE COCTOSIHUE, BUAETH HAINPABICHMS
pa3BUTHS COOCTBEHHOW AMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYyJIUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE,
CIIOCOOHOCTBH aJTalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHUSM U TIPOSBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOIICH CTPEMJICHUE K JIOCTUXKEHUIO LIEJU U yCHeXy, ONTUMU3M, HHUIIUATUBHOCTD,
yMEHUE JACHCTBOBATH UCXO/ISl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh TOHMMATh 3MOILMOHAIBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYILIECTBICHUH OOILEHUs, CIOCOOHOCTh K COYYBCTBHIO M COMIEPEKNBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C JIPYTUMHU JIOABMHU, 3a00THTHCS,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xonity 06yuenus B 10 kjacce nmpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAy4yHOW KapTHUHBI MHUpa, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOU AEATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS N3YUEHHBIX (U3MUECKUX MOJIENIeH: MaTepualibHas TOYKa, MHEpIHaIbHas CUCTeMa
oTrcuéra, aOCOIIOTHO TBEPIOE TEIO0, WACAIBHBIM Ta3, MOJCIN CTPOSHHUS Ta30B, KUIKOCTEH W TBEPABIX TEJ, TOUYCUHBIM
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacro3HaBath (pusznueckue siBaeHUs (MPOIIECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHHSI BEUIECTBA W JJIEKTPOJAVMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE
JBIDKEHWE, CBOOOTHOE MaICHUE Tel, IBIXKCHHE 110 OKPY>KHOCTH, HHEPIIUS, B3auMoaecTBue Tei, nuddysus, OpoyHOBCKOE
JBIDKCHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE O0BhEMa Te TMPU HarpeBaHUU (OXJIAKICHHUH), TEIJIOBOE
paBHOBeCHE, UCTIapeHUE, KOHICHCAIUs, TUIaBJICHUE, KPUCTAUIU3AIIUs, KUTICHUE, BIAYKHOCTh BO3/TyXa, TOBBIIIICHUE JABJICHUS
rasa Ipu ero HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEXKy MapaMeTpaMy COCTOSIHUS ra3a B U30MPolIeccax, dJIEKTPU3aIUs
TE€JI, B3AUMOJCUCTBUE 3aPSI0B;

OMMKCHIBATh MEXAHWYECKOE [IBIDKCHUE, HCIOJb3ysd (U3NYECKHE BETWYMHBI: KOOpPJMHATA, MYTh, MEPEMEIICHUE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CUJia, UMITYJIbC TeJla, KHHETUYECKasi SHEPIusl, MOTeHINaIbHas YHEPTUsI, MEXaHUUeCKas



paboTa, MeXaHUYEeCKasi MOLTHOCTD; MPU ONMCAHUU MIPABUIHHO TPAKTOBATh (PU3UUECKHUI CMBICT HCIIOIb3YEMbIX BETUYHH, UX
0003HAYEHHUS U €AMHULIBI, HAXOIUTH (POPMYJIBI, CBA3BIBAIONINE NaHHYIO (U3NUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

OIKCHIBaTh U3YUYCHHBIC TETVIOBBIE CBOWCTBA TEJ U TEIUIOBHIC SBJICHUS, UCTIONIB3Ys (DPU3UUECKHUE BEIUYUHBI: TaBJICHHUE
rasa, TemrepaTypa, CpeaHsas KHHETHUYECKasi YHEPTUsl XaO0THUYECKOTO JBIKEHHUS MOJIEKYJ, CPeIHEKBaJApaTHYHAasl CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, padora raza, K0d3(pQUIMEHT MOJIe3HOTO AECHUCTBHUS TEMJIOBOTO
JIBUTATENS; TPU ONKCAHUU TMPABUIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOJIB3YEMBIX BEIWYUH, WX OOO3HAUYCHUS U
€IMHULIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIHMUHNHAM;

OINKCHIBaTh M3YyUEHHBIE 3JIEKTPUUECKHE CBOMCTBA BELIECTBA M DJJEKTPUUECKHUE SBJICHUS (IPOLECCHI), HCIONb3Ys
¢u3nyecKue BEJIMUYMHBL DBJIEKTPUUYECKUN 3apsifl, IJIEKTPUUYECKOE TIO0J€, HAMpsLKEHHOCTb IOJIsI, MOTEHLMAJ, Pa3HOCTb
NOTEHLUAJIOB; IPU ONKCAHUU MPaBUWIBHO TPAKTOBaTh (DPU3MUECKUN CMBICH UCHOJB3YEMBIX BEJIUYMH, UX OOO3HAUEHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYIO0 BETUYUHY C IPYTUMH BEIMIMHAMU;

aHAJIM3UPOBATh PUINIECKUE TPOIIECCHI U SBJICHHUS, UCTIONB3Ys (PU3NUECKIE 3aKOHBI U MIPUHIIMUIIBL: 3aKOH BCEMUPHOTO
tarorenus, |, |1 u 111 3akonsr HeloToHa, 3aK0H cOXpaHEHUsI MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, IIPUHIUI
CYNEPHO3ULIMUA CWJI, TPUHLMUII PAaBHONPABHS HMHEPLUANBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHUIO
CTPOCHHSI BEIIECTBA, Ta30BBIC 3aKOHBI, CBA3b CpPENHEH KUHETHUECKON SHEPTruU TEIUIOBOTO JIBMIKEHUS MOJIEKYT C
a0COJIOTHON TeMIepaTypoi, NepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsaaa, 3akoH Kyiona,
IPU ATOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIPAXKEHUE U YCIOBUSA (TpaHUIIbI, 001aCTH)
IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE IMPHUHLHUIIBI ACHCTBHUSI MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS UX
0€30I1acHOTO MCTIOIH30BAHMSI B TIOBCEHEBHON KHU3HU;

BBITIOJHATH SKCIIEPUMEHTHI M0 MCCIEAOBaHUI0 (PU3MUECKHUX SIBJICHUM W MPOILIECCOB C HCIIOJIB30BAHUEM MPSMBIX H
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYyIUpOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOro SKCIEepUMEHTa, COOMpPaTh
YCTaHOBKY U3 IPEJI0AKEHHOTO 000pyA0BAHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEJIMYUH, IPU 3TOM BbIOMpaTh ONTUMAJIBHBIA CIOCO0
U3MEPEHHS U UCIIOJIb30BaTh N3BECTHHIE METObI OLIEHKH MOTPEIIHOCTEH N3MEpEHUH;



UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAHMEM MPSAMBIX U3MEPEHHU, MpU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yIbTAThl MOJIYUYEHHOMN 3aBUCUMOCTH (PU3MUECKHUX BEJIMUYMH B BUJIE TAOIUI] U
rpaduKoB, JenaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

co0Jr01aTh MpaBuiia 6€30MacHOro Tpy/ia PHU MPOBEIECHNUHU UCCIIE0BAaHUM B paMKaxX Y4€OHOI 0 3KCIIEpUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKOM UM TPOEKTHON JESITEIBHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPONCTB U JIaOOpATOPHOTO
000pyI0BaHUS;

peliaTh pacyETHHIE 33/1a4U C SIBHO 33JJaHHON (PU3NYECKON MOJIEBIO, UCTIONb3YA (DU3HUECKHIE 3aKOHBI M TPUHIIMIIBI, Ha
OCHOBE aHaju3a YCJOBMS 3a/Jayd BBIOMpPATh (PU3NYECKYIO MOJEIb, BBIACIATH (DU3MUECKUE BEIMYMHBI U (POPMYJIBL,
HEOOXOJUMbIEe IJisi €€ pElIeHUs,, MPOBOAUTH Pacu€Thl U OLEHUBATh PEAIBHOCTh IOJIYYEHHOI'O 3HAUY€HHUS (U3NYECKOU
BEJINYUHBI;

pelaTh Ka4eCTBEHHBIE 3aa4i: BBICTPAMBATDH JIOTUYECKU HENPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHHUM C OMOPOM Ha
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS;

UCIOJIB30BaTh IPU PELICHUH Y4YeOHBIX 3a/1ad COBPEMEHHblE HH(POPMAIMOHHBIE TEXHOJOTUU JUIs IOMCKAa,
CTPYKTYpPUPOBAHHUS, UHTEPIIPETALMNA U MpeNCTaBICHUs Y4eOHON M HAay4dHO-TOMYJISpHOW HMH(OpMalMH, MOTy4YEHHOU H3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMYI0 HH(OPMAIHIO;

NPUBOAUTH NPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKU, 00BSICHEHUE MTPOLIECCOB
OKPY’KAIOLIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM XM3HU UId oOecriedyeHus: 0€30MacHOCTH IpH
oOpallleHu ¢ MNpudbopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXPAHEHUS 3/I0pOBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO NIOBEACHMS B OKPYXKAIOLLEH CPELE;

paboTarh B rpymrne ¢ BBHINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IMIaHUPOBATh padOTy TPYMIbl, pallMOHATBHO
pacnpenenaTtb 00f3aHHOCTH U IJIaHUPOBATh NEATEIbHOCTh B HECTaHIAPTHBIX CUTYallUsAX, a/IeKBaTHO OLICHHWBATH BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB I'PYMIIBI B pelICHHE paccMaTpUBaeMoil MpoOIeMBbl.
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NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
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pecypcsl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 0 0 https://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Pazgen 2. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
21 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON 9 1 1 bubnnorexa [HOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 OCHOBBI TEPMOHHAMHKIL 10 1 0 https://m.edsoo.ru/7f41bf72
53 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnnorexka [JOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 3. JIEKTPOJAUHAMUKA
bu6mmorexa [IOK
A 1 1 1
3 DEKTpOCTaTHKA 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM 31eKkTpUyecKuit ToK. Toku B bubnuoreka [IOK
3.2 12 1 1
pa3IMYHBIX cpellax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22

Pasznen 4. MEXAHUKA
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bubmuorexa [JOK

4.1 Kusemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4.2 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 https://m.edsoo.ru/7fA1bF72
Hroro no pazaeny 18
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoabubie IIpakruyeckue Aata
n/n Bcero o0pa3oBarte/ibHbIE
padoThI padoTshI nsydyeHus
pecypcnl
®du3nka — HaykKa o IpUpoJie.
bubnuoreka [IOK
1 Hayunble MeTOo1b1 TO3HAHUSA 1 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Ponb 1 mecTo usuku B
5 (hopMUPOBaHUHM COBPEMEHHOM 1 bubnnorexa [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- BuG 110K
3 nonmoTexa
3 KMHETHYECKOM Teopuu. bpoyHoBCcKoe 1
T https://m.edsoo.ru/ffOc4dc2
neuwxenue. dupdysus
XapakTep ABUKECHUS U
4 B3aMOJECUCTBHS YaCTUI] BEIIECTBA. 1
Mogenu cTpoeHus ra3os, XKUIAKOCTEN
U TBEPIBIX TEN
5 Macca monekyn. Konuuecto 1
BemiecTBa. [locrosHHas ABoraapo
TennoBoe paBHoBecue. Temneparypa
6 u e€ namepenue. lllkana remmneparyp 1
Henscus
7 Uneanpusriii raz 8 MKT. OcHoBHOE 1 but6mmoreka [IOK

ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde
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AOcomoTHas TeMIieparypa Kak Mepa
cpeaHel KHHETUYECKON SHEPTUHU

bubnunorexa LIOK

8 JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona

9 3akon Jlanbrona. ['a30BbIe 3aKOHBI
JlaGopaTopHas pabora

10 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rapaMeTpamu COCTOSIHUS
pa3peKEeHHOT0 Ta3a»

1 W3omporieccsl B uaeanbHOM raze u ux Bu6motreka [JOK
rpaduvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
Bnyrtpenuss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

12 crocoObl €€ n3meHeHus. Konnuectso bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
JHEPrUsl OJHOATOMHOTO UJEAIBHOTO
rasa

bu6nmorexa LIOK

13 Buet renonepenatii https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIUIOEMKOCTD BELLIECTBA.

14 KonunuecTBo TennoTsl npu bubmuoteka [IOK
Terionepenaye. AanadbaTHbIHA https://m.edsoo.ru/ffOc5¢c36
rpotecc

15 IIepBbIil 3aKOH TEPMOAVMHAMUKH U €T0 bu6muoreka [JOK
IIPUMEHEHHUE K U30IpolLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccos B

. bubnuotexa [JOK

16 npupojie. Bropoit 3axoH

TEPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230
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[Tpunun pevicreus u KII/ TenmoBoi

bubnunorexa LIOK

17
MAIIIHHBI https://m.edsoo.ru/ff0c600a

18 Hukn Kapno u ero KIT{

19 DKOJIOrHYeCcKHe MPoOIeMbI
TEIIOIHEPTEeTHKH

20 O6o6maromuii ypok «MomekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edso00.ru/ff0c6938
KonTponbHas padoTa 1mo Teme

21 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LIOK

yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI»

99 [TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL. bubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAS U OTHOCUTEIbHAS

23 BJIIYXHOCTH BO31yxa. HachlmeHHbIi buGnuorexa [IOK

yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammmueckue u
amopdHEIe Teaa. AHH30TPOIIHS
24 CBOI?II)::l”)rB KPHCTAIJIOB )K;p KUe bubmorexa HOK
P - https://m.edso0.ru/ff0c65f0
Kkpuctaabsl. CoBpeMEHHbIE
MaTepuaibl
[InaBneHue n KpUCTATUIU3ALIMSL.
25 VY nenbHas TEma0Ta MIaBICHUS bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0c6708
CyOmmmartust
bubnunorexa LIOK
2
6 YpasHeHHe TeI0Boro bananca https://m.edsoo.ru/ff0c6820
DnexTpusanus Tea. DIEKTPUISCKUI
PHsat P bubnuorexa [JOK
27 3apsn. [[Ba BUA SJCKTPHUSCKUAX

3apsiI0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOHUKHU, TUBTIEKTPUKHU U

28 MOJYIIPOBOJHUKHA. 3aKOH COXPaHEHUS buGnuorexa [IOK
YHpOBOA ’ p https://m.edsoo.ru/ffOcébcc
AIEKTPUIECKOTO 3apsiaa
BsaumopeiictBue 3aps/10B. 3aKOH
29 Kyiona. TodyeuHbIi 31EKTPUUECKU I Bubmorexa HOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB AIIEKTPHYECKOTO
30 noss. [IpuHIMn cynepno3unuu bubnnoreka [JOK
BJIEKTPUYECKUX MoJer. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cwit ajeKkTpocTaTH4ecKoro
31 nond. [Torenuuan. Pasaocts Bubmiorexa OK
’ Hait. https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAJIOB
ITpOBOIHUKY U QUIIEKTPUKHU B
32 3J'IpeKT OCTATHYECKOM HOIJ)'IG bu6morexa HOK
P ' https://m.edsoo.ru/ff0c7018
JlpnexkTpudeckas MPOHUIIAEMOCTh
bubmmoteka IIOK
33 OnexkTpoéMKocTh. KoHIeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH IIIOCKOTO
34 KOHIEHCATOpa. DHEPrUs 3apHKEHHOTO bubnmorexa [IOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
35 JlabopaTtopHas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIEHOTO
36 ammapara, CTpyWHOTO IPUHTEPA.

DNeKTpoCTaTUYECKas 3allHTa.
3a3emIieHue AIEKTPOIpruOOpPOB
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37

38

39

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma it
y4acTKa Ienu

[TocnenoBarenvHOE, MapaIebHOE,
CMeIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHoOro CoeIMHeHUs
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

40

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTtouHnka ToKa u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

41

DneKTpOHHAas IPOBOJIUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
teMieparypbl. CBEpXIPOBOJUMOCTh

42

43

44

DNEeKTpUUECKUN TOK B BaKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX ITY4YKOB

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEKTPUUYECKUH TOK B pacTBOpax U
paciaBax 3J€KTPOJIUTOB.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba
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DNEKTPOIUTUYECKAS AUCCOLUALIMS.
DIIEKTPOJIN3

DNEeKTPUYECKHU TOK B razax.
CamocTosiTenbHBIN 1

bub6nmmoreka [IOK

45 HECaMOCTOSTENbHBIA pa3psl. https://m.edsoo.ru/ffOc84ae
Momnnus. 1lnazma
DnexTpuueckue nprudopsl U

46 YCTPOMCTBA M X MPAKTUYECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

47 O6o06maromuit ypok bubnmnorexa [JOK
«INEKTPOIUHAMUKA https://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo teme

48 «Qnekrpocraruka. [locTosHHbIN bubmmoreka [JOK
JIEKTPUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IM4YHBIX Cpeaax»

Mexannyeckoe 1BUKEHUE.

49 OTHOCUTENBHOCTh MEXaHUYECKOTO bubmuoreka [JOK
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

50 PaBHOMEpHOE IpsIMOJIMHEWHOE bubmmnoreka HOK
NIBYKEHHE https://m.edsoo.ru/ff0c3620

51 PaBHOyCcKOpEHHOE IPSIMOIMHENHOE bubmuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

59 CBobosiHOe najieHue. Y CKopeHue bu6muoreka [JOK

CBOOOIHOTO IMaJCHUSA

https://m.edsoo.ru/ff0c39cc
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KpuBosmHelHOE ABUXKEHUE.

bubnunorexa LIOK

53 BIDKEHHUE MaTEPUAILHON TOYKH I10
A P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Ipunuun otHocuTenbHOCTH ["anumest.
54 WnueprmanbHble CHCTEMEI OTCUETA buGnuorexa [IOK
pit N ' https://m.edsoo.ru/ffOc3be8
IlepBb1it 3ak0oH HbroToHA
Macca tena. Cuna. [Ipuniun
55 CYHEPHO3UINU CUJI. BTopoil 3aKoH bubnnorexa [JOK
yrep . ' p . https://m.edsoo.ru/ffOc3be8
HproTona nist MaTepuanbHOM TOUKU
56 Tpernii 3akon HproToHa 1151 bubmmoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoOro taroreHus. Cumna
57 TspKecTd. [lepBast kocMudeckast bubmorexa HOK
- 1P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
58 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tela https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koaddunuent tpenus.
59 Cuna czn OTI/IBJ‘IGI({I)I/I(I})I IpH BI/I)P;(CHI/II/I bubnmorexa [JOK
p pHA https://m.edsoo.ru/ffOc3f76
TeJa B )KUAKOCTH WJIH Ta3e
[TocTynarenbHOE U BpalaTesibHOE
60 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoteka IIOK
MowmeHT cunbl. I1nedo cuisl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUs TBEPIOTO Tela
NMnynbsc MmaTepralbHONM TOYKH,
61 CHUCTEMBI MaTEPUATILHBIX TOUYEK. bubnuotexa [JOK

Nmnynbce cuitbl. 3aKOH COXpaHEHUs
HMITyJIbca. PeakTuBHOE BHKEHNE

https://m.edsoo.ru/ff0c43d6
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62

PaGoTta u MOIITHOCTH CHITBIL.
Kunernueckas sHeprust
MarepuaibHON Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUN

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

63

[ToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPIUs yIpyro
ne(popMHUPOBaHHON NPYKUHBI.
[TorennuanbHast sHeprus Tena BOIU3U
ITOBEPXHOCTU 3€MJIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

64

65

66

IloTeHumanbHble U HENOTEHIMAIbHBIE
cuiibl. CBsA3b paboTHI
HEMOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

JlaboparopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHITHI C
M3MEHEHHEM MEXaHUYECKOH dHepTun
TeJa Ha IPUMEepe PaCTSKEHHS
PE3UHOBOTO KI'yTa

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4b74

67

68

Pesepnblii ypok. KonTponsHas

pabota no Teme "DIEKTPOAMHAMHKA

PesepBHeIil ypok. O600marommii
ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8f6c
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 kmacc: yue0. s o01eoopa3oBar. OpraHu3alnii: 6a30BbIN U
yrayout. ypoBuu / Mskumes I'.5., ByxosieB b.b., Corckuit H.H. oz
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«IIpocsemenuey, 2019.

I'engenmnreiin JI. O. @u3uka. 10 knace. B 2 4. U.1. 3agauHuk s

00111€00pa30BaTeNIbHBIX YUpekAeHUM (0a30BbIi ypoBeHb) - M. MHeMo31Ha,

2009.

METOAUYECKHUE MATEPHAJIBI J1JI YUUTEJA
Vuebnuk. I'.5. Mskumes, b.b. byxosies, H.H. Corckuit , ®uszuka-10, M:

IIpocsemenue, 2020r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka [IOK
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