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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o ¢u3uke 6a30BOT0 YPOBHS HAa YPOBHE CpeaHEro odmiero oopazoBaHus pazpaboTraHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHMH K pe3ylnbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMEI,
npencrasieHHbix B PI'OC COO, a take ¢ yuérom denepanbHON pabodeld MporpaMmbl BOCIUTAHUS U
KOHIISIIIUH pernoaBaHus yueoHoro npenmera «du3uka» B 00pa3oBaTenbHBIX OpraHu3anusx Poccuiickoii
®denepanny, peajin3yroIMX OCHOBHbIE 00pa30BaTENIbHbIE POTrPaMMBbI.

Copneprkanue mporpamMmbl 1o (pU3KMKe HANPaBIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI
mupa oOyqaromuxcs 10—11 ximaccoB nmpu oOydennn ux usuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeAaTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke cootBerctByer TtpeboBanmsim PI'OC COO «
IUIAHUPYEMBIM  JIMYHOCTHBIM, HPEIMETHBIM M METalpeJIMETHbIM pe3ysibTaraM OOy4deHHs, a TaKxke
YUUTBHIBAET HEOOXOJUMOCTh pEaTU3alud MEXIPEIMETHBIX CBA3€H (PU3MKUM € €cTeCTBEHHO-HayYHBIMU
yueOHBIMM TNpeAMeTaMu. B Hell onpenensioTcs OCHOBHBIE IIENIM M3ydeHUs (DU3MKU Ha YPOBHE CPEIHErO
oOuiero o6pa3oBaHus, IIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METANIPEIMETHBIE,
npenMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [IJJaHUpPyEMbIE pE3ylbTaTbl OCBOCHHS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIIE

MpeIMETHBIE PE3yIbTaThl MO roJilaM O0y4YeHHUS;

e cojepxaHue yueOHOro npeamera «Du3nkay Mo rojaM o0ydeHusl.

®du3rka Kak Hayka o HanboJiee 00IIMX 3aKOHAX MPHUPO/bI, BBICTyMAasl B Ka4ecTBE y4eOHOIO MpeaMera
B IIKOJIE, BHOCHT CYIIIECTBEHHBIM BKJAaJ B CHUCTEMY 3HaHUU 00 okpyxaromem mwupe. [IKompHBIM Kypc
(Gu3UKN — cUCTEeMOOOpa3yIOIUN Ul €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOIbKY (hHU3HUECKUe
3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Onosioruei, pusndeckoit reorpadpueit
n actpoHoMueil. Mcnonb3oBaHue U akTMBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUN ONpEIEISeT XapakTep W
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cepe IHEPreTUKU, TPAHCIOPTA, OCBOCHMS KOCMOCA, MOJy4YEHUS
HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOWCTBaMM U JIpyrux. M3yueHue (pu3Mky BHOCUT OCHOBHOH BKJaja B
(GopMupOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00y4aromuxcs, B GOPMUPOBAHNE YMEHUN IPUMEHSTh
Hay4HbII METOJI IO3HAHU NIPY BBHINOJHEHUU UM Y4e€OHBIX HCCIIE0OBAHUII.

B ocHoBy kypca (pu3uku u1sl ypOBHS CpeAHEro oo0ero oOpa3oBaHus MOJOXKEH psiil UAeH, KOTopble
MO>KHO paccMaTpHUBaTh KaK IPUHLUIIBI €10 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW Kype SBISETCA JIOTHYECKU 3aBEPLIEHHBIM, OH COJEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOH, TaK U COBPEMEHHON (PU3HUKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (QU3MKHM OOBEIMHEH BOKPYI
¢u3nueckux Teopuil. Beaymum B Kypce siBiisieTcsi pOpMHPOBAHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTEepHH, BELIECTBE U IOJIE.

Hoes ecymanumapusayuu. E€ peanu3zaiys npeanojgaraeT UCIoib30BaHNe I'yMaHUTAPHOIO MOTEHIMAaIa
¢u3n4ecKoll HayKH, OCMBICIEHHE CBSI3M pa3BUTHS (QU3MKUM C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOI'MYECKUMHU TPOOIeMaMu.

Hoes npuxnaonoti nanpaenrennocmu. Kype GU3MKU npennojaraeT 3HaKOMCTBO € LIMPOKHM KPYrom
TEXHUUYECKUX U TEXHOJIOTUYECKUX IIPUIIOKEHNN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEJICHMS HJIEMEHTOB COJCpPXKaHUSA, MOCBSIIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CyKAeHus MpoOIeM paloHAILHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHUECKOW O€30I1aCHOCTH.

CrepxHEBBIMH 3JIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE CpelHero oOIiero oOpa3oBaHUS SBISIOTCA
¢uznueckue Teopuu (hopMUpOBaHUE MPEACTABIECHUH O CTPYKTYpe MOCTPOCHUS (PU3HMUECKON TEOPUH, POJIU
(GyHIaMEHTAJIBHBIX 3aKOHOB W TPHHIMIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMpPUPOJE, TpaHUIaxX
MIPUMEHUMOCTH TEOPHM, AJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUH U IPOLIECCOB).

CHUCTEeMHO-JICITETbHOCTHBIM TOJX0Jl B Kypce (U3MKM peanu3yercss Npexae BCero 3a CYér
OpraHu3alluK HKCIEPUMEHTAIBHOM JeATeNbHOCTH oOyyaromuxcs. s 6a30Boro ypoBHs Kypca (DU3HKU —



3TO HCIOJIb30BAaHHE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTopHBIX padoT,
KOTOpBIE B IporpaMMe 1o (usuke OObEITUHEHBI B OOIIMI CIUCOK YYEHHYECKHUX MPAKTUYECKUX PadoT.
Bbienenne B yKa3aHHOM TIepeyHe JIaOOpaTOpHBIX pabOT, MPOBOJUMBIX JUISI KOHTPOJII W OLEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30oBaTEIbHOTO MpoIllecca MCXOMAs U3 OCOOCHHOCTEH IJIaHWPOBAHUS U
ocHamieHusi kabuHera ¢Qusuku. Ilpm 3TOM oOecmeunBaeTcss OBJaJCHHE OOYYAIOUIUMHCS YMEHHSIMH
MPOBOJIUTH KOCBEHHBIE W3MEPEHUs, WCCIICAOBAaHHUS 3aBUCHUMOCTEH (PM3MYECKUX BEIUYMH U TIOCTaHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonpmoe BHUMaHWE YIENsSETCS PEIICHUIO PAacYETHBIX M KAyeCTBEHHBIX 3aaad. [lpm stom s
pacu€THBIX 3a/1a4 MPHOPUTETOM SIBJISIIOTCS 3a/1a4M C SBHO 33JaHHOHM (hPU3MUYECKON MOEIBI0, TIO3BOJISIOIINE
NPUMEHSTh W3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasienia Kypca, Tak U HHTETPUPYs
3HaHUS W3 pPasHbIX pa3nesnoB. /i KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUsI HA OOBSICHEHUE
MPOTEeKaHUs (PU3MUECKUX SIBJICHUN M MPOLIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyrolue Bpi0opa pU3nIecKon
MOJICJH JJISl CUTYaIliH TMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu PI'OC COO K MarepuaibHO-TEXHHYECKOMY OO0ECIeUeHUIO
y4aeOHOro mporiecca 0a30BbIM YpOBEHb Kypca (DU3MKH HAa YPOBHE CPEIHETO OOIero oOpa3zoBaHUs JTOJKEH
M3ydaThCsl B YCIOBHUSX NPEIMETHOTO KaOWHeTa (M3WKM WM B YCIOBHUSAX WHTETPUPOBAHHOTO KaOWHeTa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IKIa. B kabunere Gu3NKK TOKHO OBITH HE0OX0AMMOE JTabopaTropHOe
00OpyIOBaHUE TSl BHITIOJTHEHUS YKa3aHHBIX B MTPOTpaMMe 1Mo (GU3UKe YYCHHYECKUX MPAKTUIECKUX PadoT
JEMOHCTPAIIHOHHOE 000PyIOBaHHE.

JleMoHCTparoHHOe 00OpynoBaHuEe (OPMHUPYETCS B COOTBETCTBUU C TMPHHIMIIOM MUHHMAJIHHOM
JOCTAaTOYHOCTH M oOOecTeYrBaeT TOCTAHOBKY MEPEYHCICHHBIX B MporpaMMme MO0 (GHU3UKE KIFOYEBBIX
JTEMOHCTpAIMI IS HCCIIEIOBAHNS N3yJaeMbIX SBICHUH ¥ TPOIIECCOB, SMITUPUIECKUX U (YHIaMEHTATHHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe oOOpymOBaHWE IS YYCHHUYECKHUX TMPAKTHUECKHX pPaboT ¢opMHupyeTcss B BHIE
TEMaTUYEeCKHX KOMIUJIEKTOB M OOecrneynBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydYaroIlHXcs.
Temarnueckue KOMIUIEKTHI J1aOOPATOPHOTO OOOpPYIOBAHHS OJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
HCIOJIb30BAHNN aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH IEJSMHU U3y4eHUs (U3UKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHue HHTEpeca W CTpEMJICHHS OOy4alolUXCid K HAaydHOMY H3YUEHHUIO MPHUPOJBI,

Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIEe MO3HAHUA U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

¢ (opmupoBaHHE HaAYyYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa U3y4yeHUs OCHOB CTPOCHHSI MaTepUU U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHuEe YMEHHI OOBSICHSITH SBICHUS C UCIOJIb30BaHUEM (DM3MUYECKUX 3HAHMM U HAYYHBIX
JI0Ka3aTeNIbCTB;

e (opmupoBaHue MpeACTaBICHUI O PoNM (PU3MKK AN Pa3BUTHUSL APYTUX ECTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHI.

JlocTikeHue 3THX 1enell o0ecreunBaeTcsl pelieHneM CIIeAYIOINX 3a/1a4 B Ipoliecce U3ydeHus Kypca

(bu3KMKN Ha YPOBHE CpeTHEro 001Iero 0opazoBaHus:

e npuoOpeTeHHe CUCTEMbl 3HAHUH 00 OOLMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOUYAsl MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, HIEKTPOAUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI
acTpousuku;

e (opMupoBaHME YMEHUN MPHUMEHSATh TEOPETUUYECKUE 3HAHUS Ui OOBACHEHHMS (PU3MUECKUX
SIBIICHUW B TIPUPOJIE U JUTS IPUHATHUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;



® OCBOEGHHE CIOCOOOB peIIeHUs Pa3IMYHBIX 3a/1a4 C SIBHO 33JaHHOM (pru3MyYecKOl MOJeNbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3JaHHe (U3UYECKON MOJeNH, aJeKBaTHOM YCIOBHSM
3a/1a4y;
e [OHMMaHWEe (UIMYECKUX OCHOB U TMPHUHUUIOB JCHCTBHS TEXHMYECKHX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOIIYIO CPENY;
® OBJQJICHHE METOJaMU CaMOCTOATEIbHOIO IUIAHUPOBAHUS W  MPOBEACHUS  (DU3HUECKUX
OKCIIEPUMEHTOB, AaHajM3a M WHTEPIpEeTaluy HHPOPMAIK, OMPEACTICHUS TOCTOBEPHOCTH
MIOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/JaHME YCJIOBHM IJi1 Pa3BUTHUS YMEHHH MPOEKTHO-HCCIIENOBATEIbCKOM, TBOPYECKOM
NEeSITEIbHOCTH.
Ha usyuenne ¢u3uku (6a30BbIi ypOBEHB) HA YPOBHE CPEAHEro 00IIero o0pazoBaHus oTBOaAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kinacce — 68 yacos (2 yaca B HEZIENIO).
[Ipennaraemslil B mporpamMme mo Gpu3uke nepeyeHb JadopaTOpPHbIX U MPAKTUUECKUX PaboT sBIsETCS
PEKOMEHI0BaHHBIM, YUYUTENb JI€laeT BBIOOP MPOBEIACHMS J1AaOOPATOPHBIX pPabOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUYatonIXCs.

COIAEPKXAHUE OBYUYEHUA

Paszpen 1. @u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®u3nka — Hayka o npupojie. Hayuneie MeTO 1l MO3HAHUS OKPYXKArOLIEro Mupa. Poiib akciepuMenTa u
TEOPUHU B MIPOLIECCE MTO3HAHUS TPUPO/IbL. DKCIEPUMEHT B (PU3UKE.

MogenupoBanue (pu3nyecKkux sBJICHWA W mpolieccoB. Hayunbie rumore3sl. Ou3nveckue 3aKoHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IprHIIMIT COOTBETCTBUSI.

Pone u mecto ¢usuku B popMUpPOBaAaHUU COBPEMEHHOW HAYYHOW KapTHHBI MHUpPA, B MPAKTUUYECKOU
NEeITENbHOCTH JTIOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JnBMxKeHHE. OTHOCHUTEIBHOCTh MeEXaHW4YecKoro naBmwxkeHus. Cucrema oTcyéTa.
Tpaektopusi.

[Tepemernienue, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHAIbHON
TOYKH, UX MPOEKIIMU HA OCU CUCTEMBI KooparHaT. Cl0kKeHHUE MEPEMENICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXKeHue. ['paduku 3aBUCMMOCTH KOOpJIUHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U NEPEMEICHUSI MaTEPUAIbHON TOUKU OT BPEMEHH.

CBoboaHoe majienre. Y CKOpeHUe CBOOOTHOTO TTaICHHMS.

KpuBosmueiiHoe aBuxeHue. J[BH>KeHHE MaTepHaJbHOM TOUKHM IO OKPYXHOCTH C IOCTOSIHHOM IO
MOJYIII0O CKOpPOCTBbIO. YTJOBasg CKOpPOCTh, JHMHEHHas CcKopocTh. llepmon u dyacrtoTa oOparieHus.
LleHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: CITUJIOMETP, IBIKEHHE CHApSIIOB, LIETIHbIE U
PEMEHHBIE TTEpeIAYn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIUS KWHEMAaTUYECKUX XAPAKTEPUCTUK JIBHKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKeHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO TaCHHUSL.

Hamnpanenue ckopocTH pu IBUKEHUHU MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne HepaBHOMEPHOTO JBUKEHUS C LIENbIO ONIPE/IENEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEGHUSI MEXIY IYTSIMH, IPOWJECHHBIMU TEJIOM 3a IOCIJIEOBATEIbHbIE PAaBHbIE
IIPOMEXYTKHA BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHU IAPUKA B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcuTenbHOCTH ['anmnes. Ilepseiii 3akoH HerotoHa. MHepruanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunmun cynepno3unuu cuii. Bropoii 3akon HeroToHa 17151 MatepuaibHOM TOUYKH.
Tperunii 3akoH HproTOHA /17151 MaTEpUAJIBHBIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuna tsxectu. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenune. Bunpl Tpenus (mokosi, ckoyibkeHusi, kaueHust). Cuna tpenusa. Cyxoe TtpeHue. Cuia TpeHus
CKOJIbKEHUSI U cuiia TpeHus nokosi. Koaggumnuent tpenusa. Cuia conpoTHUBIIEHUS NMPU ABUKEHUU TeJla B
AKUJKOCTH WM rase.

[TocTynarensHo€ U BpalaTteabHOE JBUKEHNE aOCOIIOTHO TBEPAOTO TeENa.

MoMeHT cuiibl OTHOCUTENBHO OcH BpatieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

Texnuueckue ycTpoiicTBa W MPAaKTHUUECKOE MPUMEHEHHUE: MOJUIUMHUKY, JBUKEHHE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIUX TEJT.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIui.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOAbEME U MMAICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxenust Opycka 1o HaKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOUIUX B MPY)KMHE U PE3UHOBOM 00paslie, OT UX
nedopmauu.

HccnenoBanue yciaoBuid paBHOBECHs TBEPJOTO TeJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenusn ¢ mexanuke

Nmmynsc MaTepuanbHO# TOUKHU (TeNa), CUCTEMbl MaTepUaIbHBIX TOUEK. IMITybC CHUJIBI 1 UI3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpPaHEHUsl UMITyJIbca. PeakTUBHOE NBHKEHUE.

PaboTa cunbsl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepuaibHOi ToUku. TeopeMa 00 N3MEHEHUU KHHETHYECKON SHEPTHH.

[TotenmmaneHas oHeprus. [loTeHnmaneHas dSHEprus ynopyro aeGopMHUpOBAaHHOW MPYKUHBI.
[TorenmanbHast SHEpryst Tena BOIU3U MOBEPXHOCTH 3eMJIH.

[ToTeHnManpHble U HEMOTEHIMATbHBIE CHIBL. CBS3b paOOThl HEMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeNl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHuyeckue ycTpolcTBa M NMPAKTUUYECKOE NPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN IUCTOJET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.



[lepexoa MOTEHIMATBLHOW YHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne abCcoMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3 pabOThl CUJIBI C HM3MEHEHHEM MEXaHMUYECKOW SHEpruM Tella Ha IMpHUMEpe
pacTsHKEHHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISPHO-KUHETUUECKON TEOpUHM U HX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe nemwkenue. uddysusa. Xapakrep ABIKEHUS U B3aUMOJICHCTBHS 4acTHI] BemiecTBa. Moaenu
CTPOCHUS T'a30B, KUAKOCTEH U TBEPABIX TeNl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE THX MOJICINICH.
Macca u pazmepsl mosaekyn. Kosmuectso Bemectsa. [locrosanas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHUHETUYECKOW TEOPUU HUJCAIbHOTO
ra3za. AOCOJIIOTHasI TeMIiepaTypa Kak Mepa cpelHeld KMHETUYECKO 3HEpPIruy TEIIOBOTO JBM)KEHHUS YaCTHUIL
raza. Illlxkana Temneparyp KenbBuna. ["a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hanerona. Mzompoueccsl B HJ€aJbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MIpe/ICTaBIeHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaAKTUUYECKOE TPUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BelIecTBa, (oTorpauu MOJEKyd OpraHHYEeCKHX
COEIMHEHU M.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Mojiene OpOYHOBCKOTO JIBUXKEHHS.

Monens onbiTa LlTepHa.

OnpIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSI.

Monens, WIUTIOCTpUpPYIOLIas IPUPOLy JABJICHUS ra3a Ha CTEHKH COCYAA.

OneITHI, HIUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS NIACAIIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

OmnpeneneHne Macchl BO3JlyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpEeHUH 00bEéMa KOMHATBHI,
JABJICHUS U TEMIIEPATypBbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX1y ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnogvt mepmoounamuxu

TepmoauHaMuyeckas cuctemMa. BHYTpeHHsIsI SJHEPIHUsS TEPMOJUHAMUYECKON CHUCTEMBl M CIOCOOBI €&
n3MeHeHust. KoauuecTBo TerioTsl U paboTa. BHYTpeHHS sHeprust 0JHOATOMHOTO HJiealIbHOro raza. Bujsl
TEIUIONEPEeayi: TEIUIONPOBOAHOCTb, KOHBEKLUSA, W3JIydeHHE. YIelbHas TEIUIOEMKOCTh BEILECTBA.
KonunuecTBo TEMIOTHI py Temionepeaaye.

ITonsitue 06 aguabatHom npouecce. [lepBblit 3akoH TepMoanHaMUKH. [IpyuMeHeHre nepBoro 3akoHa
TEPMOJAMHAMUKH K U3ompoueccam. ['paduueckas uuTeprperanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh MpoLeccoB B MPUPOJIE.

Tennobie MamuHbl. [IpuHIMIEL 1eficTBUS TEMIOBBIX MamuH. [IpeoOpazoBaHMs SHEPTUM B TETIJIOBBIX
MmamuHax. Koag¢unuent nonesnoro neiictBus terioBoil Mamuubl. [ukn KaphHo m ero kosdduiment
MIOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIEMBbI TEIII0IHEPTE€THUKH.

TexHudeckne yCTpONHCTBA M NPAKTHUECKOE TNPUMEHEHHWE: JIBUraTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJUIBHHUK, KOHIAUIIHOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW »HEpPruu Tejia MpU COBEPIICHUH PabOThHI: BBUIET MPOOKHU U3 OYTBUIKH IMOJ
JEWCTBUEM CXKATOTO BO3JlyXa, HarpeBaHue 3(pupa B JaTYHHOH TpyOKe MyTEM TpeHHUs (BHIC0IEMOHCTPALIHS).

V3MeHeHre BHYTpEHHEH SHEpruM (TeMIiepaTypbl) Tejla MpH Terionepeaaye.



OmnpIT Mo aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojienu napoBoii TypOUHBI, IBUTATElIsi BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOTO JIBUTaTEIIs.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOu TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[MapooOpazoBanne u koHaeHcanus. lMcnapenue W kureHue. AOCONIOTHAsET W OTHOCHUTEIbHAS
BJIQXKHOCTh Bo3ayxa. HacblmeHHbli nap. Y aenpHas TEmjaoTa napoodpazoBaHusi. 3aBUCUMOCTh TEMIIEPaTyphbl
KUIIEHUS OT JIaBJICHMUSL.

Teépnoe Teno. Kpucramimueckue u amop@Hbie Tesa. AHU30TPOMHUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctaybl. CoBpemeHHble Marepuaibl. [lnaBneHue um kpucramumszanus. YaeiabHas TEIJIOTa IUIABICHMS.
CyOnmumarus.

VYpaBHEHUE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoicTBa M NPAKTHMUECKOE MPUMEHEHUE: TUTPOMETP U INCUXPOMETP, KaTOPUMETD,
TEXHOJIOTUU MOJIY4YE€HUS COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTparys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

DJIeKTpU3alus Tell. JJeKTpUuueckuid 3apsana. [IBa Buaa siekTpuyeckux 3apsaoB. [IpoBoaHUKH,
JURJIEKTPUKYU U MOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3aps/ia.

B3anmopericteue 3apsaaoB. 3akoH KynoHa. ToueyHBIN 3JEKTPUYECKUN 3apsii. DJIEKTPUYECKOE MOJIE.
HanpsoxkénHocte  anexkTpuueckoro mnois. [lpuHuun cyneprno3uuuy  3JeKTpUdecKux moseil. Jlnaum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratmyeckoro moiisa. [lortenuuan. PasHocts mnorennuanoB. [IpoBogHuku u
JTUBJIEKTPUKU B JIEKTPOCTATHYECKOM MoJe. J(uanekTpuyeckas NpoOHULIAEMOCTb.

OnexktpoéMKocTh. KonaeHcaTop. D1eKTpOEMKOCTh MJIOCKOTO KOHAECHCATOpA. DHEPrus 3apsKEHHOTO
KOH/JIEHCATopa.

TexHuueckne  yCTpoWCTBa W MPAKTHYECKOE  MPUMEHEHHUE:  3JIEKTPOCKOI,  AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE SJIEKTPONpPUOOpOB, KOHACHCATOp, KOMHMPOBAIBHBIN ammapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoiCTBO U IPUHLMIT JEHCTBUSA 3IEKTPOMETPA.

B3aunmMoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3IEKTPOCTATUUECKOM MOJIE.

DneKkTpocTaTUyecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD 3IEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAIM IUIACTHH, PACCTOSHUS MEXIY
HUMH U TUBIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOopA.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.



Tema 2. IlTocmoannwiit anekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

OneKTpUYeCKUuil TOK. YCIOBHSI CYLLIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTostHHBIN TOK.

Hanpspokenne. 3akon Oma ai1s ygacTka LETH.

DNEKTpUUYECKOE COINPOTUBIEHUE. YJENbHOE CONpOTHBIEHUE BemecTBa. llocnenoBarenbHoe,
[apajuleIbHOE, CMEIIAHHOE COEMHEHHUE TPOBOHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTpOABMKYIasl CUjla U BHYTPEHHEE CONPOTHBIIEHWE MCTOYHHMKA TOKA. 3akoH OMma ISl MOJHOMN
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DONeKTpOHHAas IPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METAJUIOB OT
teMmiieparypbl. CBEpXIIPOBOJUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IPHUMECHas MPOBOJUMOCTh MOIYHNpoBOAHMKOB. CBolicTBa p—N-
nepexona. [loyynmpoBoIHUKOBBIE TPHOOPHI.

DNeKTpUYeCKUi TOK B pacTBOpax M pacIulaBax AJIEKTPOJUTOB. DJIEKTPOJIUTUYECKAs AUCCOIMALIMSL.
DNEeKTPOIH3.

OnexTpuyeckuil ToK B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3pal. Monnus. [Tna3ma.

Texnuueckne ycTpoHCTBa W MpakTHUYECKOE€ NPUMEHEHHE: aMIepMETp, BOJBTMETpP, peocTar,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBareibHble MNPUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIH JHOJM, TEPMHUCTOPHI H (HOTOPE3UCTOPHI, TOJYNMPOBOJHUKOBBIA THOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSDKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LHUJIUHIAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IUIOIIAJA MONEPEYHOTO
CEYEHMS U MaTepHaa.

CMmenaHHoe coeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue >neKTpoABrKyIIed cuiibl. KopoTkoe 3amMbplKaHUE rajJbBAHUYECKOTO AJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenune cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHET O CONPOTUBIICHUS.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

Nzyuenue xypca gusuku 6a30Boro ypoBHA B 10 Kiacce oCymIecTBIsIeTCsS C Y4ETOM COJIePiKaTeIbHbBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMHl MaTeMaTUKH, OUOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle noHsamus, CBS3aHHBIE C HM3yYEHHEM METOJOB HAaydyHOTO TO3HAHWS: SBJICHUE,
HayyHbIi (akt, rTHUMOTE3a, ¢u3NYecKas BeIUYMHA, 3aKOH, TEOpHUsS, HaONIOJIEHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBl YpaBHEHMI, NWHeWHas (yHKIus, mapabona, rumepbona, HX
rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (PYHKLIHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MIPOEKIIMH HA OCH KOOPAHMHAT, CII0KEHHE BEKTOPOB.

Buonoeusa: mMexanudeckoe IBUKEHHE B KUBOU mpupone, aup¢ys3us, ocMoc, TEMI00O0MEH KXUBBIX
OpraHM3MOB (BUAbI TEIUIONEPEIaun, TEMJIOBOE PABHOBECHE), INEKTPUUECKHUE SIBJICHUS B )KUBOU MPUPO/IE.



Xumus: DTUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XUIKOCTEM M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB,
ANEKTPOJIUTHYECKAS TUCCOLIMALMS, FaJlbBaHUKA.

Teoepaghus: BIaXHOCTh BO3yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonoeus: peoOpa3oBaHUe MBIKCHUHN C UCIOIB30BAHUEM MEXaHHU3MOB, YUET TPEHUSI B TEXHUKE,
MOALIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUs UMITyJIbCa B TEXHHMKE (pakeTa, BOJOMET U JPYIHE),
ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus, mmapoBasd Typ61/1Ha, 6LITOBOI>1 XOJOJUJIbHUK, KOHJUITUOHECP, TEXHOJIOTIUH
IMOJIYYCHHA COBPCMCHHBIX MarcpuraioB, B TOM YUCJIC HaHOMAaTCpHaJioB, nu HAHOTEXHOJIOT'UH,
ANIEKTPOCTATUYUECKAs]  3alllUTa, 3a3€MJICHHE  DJIEKTPONPUOOPOB,  KCEPOKC, CTPYWHBIM  TPUHTED,
AIIEKTPOHArpeBaTeIbHbBIE MPUOOPHI, STEKTPOOCBETUTEIBHBIE TPUOOPHI, TATbBAHUKA.

IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUSA

OcBoenne ydebHoro mpeamera «®dusuka» Ha ypoBHE cpefHero ooOmiero obOpazoBaHusi (0a30BbII
ypOBeHI)) JOJIZKHO 00€eCIIeYnTh JAOCTMKCHUC CICAYIOIMUX JUYHOCTHBIX, MCTAMMPCAMCETHBLIX W MPCIMETHBIX
00pa30BaTeNIbHBIX PE3y/IbTATOB.

JIMMHOCTHBIE PE3YJIbTATBI

JIMgyHOCTHBIE Pe3yJbTaThl OCBOCHHSI y4eOHOTO mpenmeTa «Du3uKay JODKHBI OTPpaXKaTh TOTOBHOCTD H
CIOCOOHOCTh O00yyaroluXcs PYKOBOJACTBOBAThCS CHOPMHPOBAHHONW BHYTPEHHEH MO3ULUEH JIHUYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAIllMi, TO3WUTUBHBIX BHYTPEHHUX YOSKICHHWH, COOTBETCTBYIOIINX
TPAaIMIMOHHBIM LEHHOCTSIM POCCHHMCKOrO OOMIECTBA, pacHIMPEHHE IKU3HEHHOTO OIbITa M  OIbITa
TEATENPHOCTH B TPOIECCe PEAM3aliid OCHOBHBIX HAIPABJICHUI BOCIHTATEIBHOW NESTENBHOCTH, B TOM
YHCIIe B YACTHU!

1) rpaxIaHCKOro BOCIMTAHUSA:

cpOpPMUPOBAHHOCTH TPAXKAAHCKON MO3ZUIMH 00Y4aromerocs Kak akTHBHOTO M OTBETCTBEHHOTO HWiIEHA
POCCHUICKOTO 00I11eCTBA;

NPUHATHE TPAJULIUOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U IEMOKPATHUECKUX LIEHHOCTEA;

TOTOBHOCTH BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEpECaX IPa)TaHCKOTO OOIIECTBA, y4acTBOBAThH B
CaMOYIIPaBJICHUU B 00pa30BaTEIbHOM OpraHU3aIiH;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHH C HMX (QYHKIHSIMHU H
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapHOH U BOJIOHTEPCKON JESTEIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHUSI:

cpOpPMUPOBAHHOCTH POCCHHCKON IPaKTIAHCKOH UACHTUYHOCTH, IATPHOTU3MA;

[IECHHOCTHOE OTHOILICHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTI)KEHHUSIM POCCHICKHX YYEHBIX B
obnactu (pU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CMOCOOHOCTh OIICHMBATH CUTYallMI0 M MPUHUMAThb OCO3HAaHHBIE pELICHUs, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B JIEITEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAyILIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY HAay4dHOTO TBOPYECTBA, MPUCYLIETO
¢u3nveckoit HayKe;

5) Tpy0BOT0 BOCIUTAHUS:



MHTEpEC K Pa3NUYHBIM cdepam MpodecCHOHATBLHON IeSTENbHOCTH, B TOM YHCJIE CBA3aHHBIM C
(U3MKOW W TEXHUKOW, yMEHHE COBEpIIAaTh OCO3HAHHBINA BBHIOOP Oyaymiel mpodecchu U pealn30BhIBATH
COOCTBEHHBIC )KM3HEHHBIC TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTHKEHUN
BCEH JKU3HU,

6) IKOJIOrHYECKOr0 BOCTIUTAHHUS:

c(OPMHUPOBAHHOCTH KOJIOTUYECKON KYIBTYPHI, OCO3HAHHE TIO0ATBHOTO XapaKTepa SKOJIOTHYECKHX
pooeM;

IUIAHUPOBAHUE M OCYILIECTBICHHE JIEWCTBUUA B OKPYXKAIOLIEW CpEeNe Ha OCHOBE 3HAHMS IEJeH
YCTOMYMBOTO pa3BUTHSI YEIIOBEUECTBA,

pacimpeHue OmbITa ACITEIbHOCTH SKOJOTMYECKON HANPaBICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUM
o pU3uKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHUS
(buznuecKoil HayKu;

OCO3HAHME [EHHOCTH HAyYHOW JIEATENIbHOCTH, TOTOBHOCTh B TMPOLECCe W3YUEHHS (QHU3UKH
OCYIIECTBIISITh MPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
ba3oBbIe Joruuyeckue aecTBHA:

CaMOCTOSITEIHHO (DOPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATH 1EH ACITeIIbHOCTH, 3a71aBaTh IMapaMeTPhl U KPUTEPUHU UX JTOCTIKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH Y POTUBOPEUHS B PaCCMATPUBAEMBIX (DH3NUECKUX SBIICHUSAX;

pazpabaTheiBaTh IUIaH pEHICHUS MpoOJaeMbl ¢ Y4ETOM aHalM3a HUMEIONIUXCS MaTepUaibHBIX U
HEeMaTepuaJbHbIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh, OIICHHBATh COOTBETCTBUE PE3yJIbTATOB IIETSM, OICHUBATH
PHUCKH TOCTEACTBUMN JCATEIHHOCTH,

KOOPJAMHHUPOBATH U BBHITIOJHATH PAabOTy B YCIOBHUAX PEaIbHOTO, BUPTYATbHOTO M KOMOMHHPOBAHHOTO
B3aHMOJICHCTBU,

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPY PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciienoBarebcKHe 1eCTBUA

BIIIETh HAYYHOI TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOAaMU (PU3HUECKON HAYKU;

BIIaJIETh HaBBIKAMU Y4EOHO-HCCIIEIOBATENICKOW U MPOEKTHOM JAeATelnbHOCTH B obnactu (pu3MKw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOJIOB peHIeHHs 3a1ad (HU3HUECKOTO
COJIEpXKaHUs, TPUMEHEHHUIO Pa3JIMYHBIX METOI0B ITO3HAHHMS;

BIIQJIETh BUJAMH  JIEATEJIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHMS, €ro HHTEpHpeTaluH,
peoO0pa30BaHUIO U MPUMEHEHHIO B PAa3IMYHBIX YUEOHBIX CUTYAIHsIX, B TOM YHCIE MPH CO3AAHUU YUeOHBIX
MIPOEKTOB B 001acTH (PU3UKY;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3aJady, BBIIBUTaTh TUNOTE3Yy €€
pelleHns, HaXOJWTh apryMEHTHl IS JI0Ka3aTelbCTBAa CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUs 3a7auyd pPe3ylbTaThl, KPUTUYECKU OILIEHUBATh HX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 33/]a4ul B 00pa30BaTEIbHOMN JAeATEILHOCTH, B TOM YHCIIE TIPU
W3Y4YEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEePEHOCUTH 3HAHUS 0 (PU3HUKE B IPAKTUUECKYIO 001aCTh KU3HEACSITENbHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEUIaraTh OPUTMHAIBHbIE MIOJXO0AbI U PEIICHMUS;

CTaBHUTH MPOOIEMBI U 33J]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BJIAJICTh HABBIKAMH TOJy4eHHS HH(OpMaruu (PU3NYECKOTO COJCpXKAHUA U3 MCTOYHHUKOB DPA3HBIX
THIIOB, CAMOCTOSITENIFHO OCYIIECTBIISATh MOUCK, aHAIN3, CUCTEMATU3AIMI0 U WHTEPIPETANI0 HH()OPMAIH
Pa3IMYHbIX BUJOB U (POPM IPEACTABICHUS;

OILICHHMBATh JJOCTOBEPHOCTbh HH(OpPMALINH;

WCTIOJB30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C COOJIOACHUEM TpeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MAaCHOCTH, THUTHEHBI, pECypCcOCOEpeXEeHHUs, TMPaBOBBIX W OTHUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30MacHOCTH;

co3JaBaThb TEKCThl (PU3MYECKOrO COJEpKaHUS B pa3IU4HbIX (GopMarax C Y4€TOM Ha3HAUYEHHUs
nH(pOpMalKHY U 1IeJIeBOI ayIUTOPUH, BEIOUpas ONTUMAIIbHYIO (OPMY MPEACTABICHUS U BU3yalH3al[iu.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe TelCTBHUS:

OCYILIECTBIIATH OOIICHHE HA ypOoKaX (PM3MKHU M BO BHE-YPOUHOU JEATCILHOCTH,

pacrno3HaBaTh NPCANOCBIIIKHA KOH(i)J'H/IKTHBIX CI/ITyaI_[I/II\/’I U CMATYATh KOH(l)J'II/IKTI)I;

Pa3BEPHYTO W JIOTUIHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOIb30BAaHHEM SI3BIKOBBIX CPEJICTB;

IIOHUMATBb U UCIIOJIB30BATh NMPCUMYIIICCTBA KOMaHHHOﬁ u HHJIHBH}IyaHLHOﬁ pa6OTI)I;

BBIOMpATh TEMATHKY U METOJIbl COBMECTHBIX JEHCTBUI ¢ yU€TOM OOLIUX UHTEPECOB U BO3MOKHOCTEH
Ka)/IOTO YIeHA KOJUIEKTHBA,;

MPUHAMATH IEJTH COBMECTHOW NESTEILHOCTH, OPraHW30BBIBATh M KOOPAWHUPOBATH JCHCTBUS MO €€
JOCTI)KEHHUIO: COCTABIISTh TUIAH JICHCTBHMA, paclpelesiaTh PoJid ¢ Y46TOM MHEHHH Y9aCTHHUKOB, OOCYXIIaTh
pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KAayeCTBO CBOETO BKJIAJa W KaXKJIOTO yJaCTHUKA KOMAHIbl B OOWUI pe3yibTar II0
pa3pabOTaHHBIM KPUTEPHUSIM,

MpeJyIarath HOBBIC MPOEKTHI, OIICHUBATH UACU C TIO3UIIUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHIECKOM
3HaYMMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETHYECKOE IOBEJCHUE B Pa3IMYHBIX CHUTYAlHAX, HPOSBISTH
TBOPYECTBO M BOOOpaKCHUE, ObITh HHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCaJIbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBISTh MMO3HABATENBHYIO JESITENbHOCTh B 00MAaCTH (PU3MKU U aCTPOHOMUH,
BBISIBIISITH IPOOIEMBI, CTABUTH U (GOPMYTUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIISTh IJIaH PEHICHHs] PACYETHBIX M KAUECTBEHHBIX 3a/1ay, TUIaH BBIMIOJHEHUS
MIPAKTUYECKON pabOThI C yUETOM UMEIOIIHNXCS PeCypCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHU;
JaBaTh OLIEHKY HOBBIM CUTYAIHIM;
paciupsaTh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (POPMHUPOBAHHUIO U TPOSBICHUIO JSPYIUIMH B o0macTu (QU3UKK, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ACSITEIBHOCTb, OIIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LENSIM;
BIIQJIETh HAaBBHIKAMU TIO3HABATENbHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN W
MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;



MCTOJIB30BaTh MPUEMBI peIeKCUN IS OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMCTb OICHUBATb PUCKU U CBOCBPCMCHHO INPUHUMATL PCHICHUA 110 UX CHUKCHUIO,

IIPUHUMATb MOTHUBBI U aPT'YMEHTBI IPYTrUX IIPU aHAIIU3€E PE3Y/IbTAaTOB JACATEIbHOCTH,

IMpUHUMATh CC6$I, IIOHUMasA CBOM HEAOCTATKHN U NOCTOHMHCTBA,

IIPUHUMATb MOTHUBBI U aPT'YMEHTHI IPYIrUX IIPU aHAIU3€E PE3Y/IbTAaTOB JACATEIbHOCTH,

MPU3HABATH CBOE MPABO U MPABO JPYrHUX Ha OMIMOKH.

B mpouecce nocTukeHUs JTUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MPOrpamMMmbl MO (U3UKE IJIs YPOBHS
cpenHero oOmero oOpa3oBaHUST Y OOy4YalOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HHTEIJIEKT,
MPeoararmuil ChOPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BUICTH
HaIPaBJICHUS Pa3BUTHUSI COOCTBEHHON AIMOIIMOHAILHOU c(hephl, OBITh YBEPCHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIFOYAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 33 CBOE
IIOBEJICHUC, CIIOCOOHOCTH AIalTUPOBATECA K OMOIHMOHAJIIBHBIM W3MCHCHUAM W IPOABIIATH FI/I6KOCTI), OBITH
OTKPBITBIM HOBOMY;

BHYTpCHHGI\/II MOTHUBaIHU, BKHIO‘IaIOHleﬁ CTPEMIJICHUEC K AJOCTHKCHHUIO LCIW W YCIICXY, OINTHMHU3M,
HHUIHUATUBHOCTb, YMCHUC ﬂeﬁCTBOBaTL HNCXO0s1 N3 CBOUX BO3MO)KHOCT€I>1;

OMIIAaTHUH, BKJ'IIO‘I&IOHIC?I CIIOCOOHOCTH ITOHUMATh OSMONUOHAJIBHOC COCTOSAHHUE APYTHUX, YIYUTBIBATH €TO
MIPH OCYIIECTBIICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOUAIOHIIUX CIIOCOOHOCTH BBICTpanBaTh OTHOIICHUA C APYIrHUMHU JIFOJAbMU,
3a00TUTHCSI, MIPOSABISATH HHTEPEC U pa3pemiaTb KOHQIUKTHI.

MHNPEIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kjaacce npeamMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMeEpax posib U MecTo (Gu3uKu B (GOPMUPOBAHWU COBPEMEHHON Hay4dHOMU
KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOM AEATETbHOCTH JIIOACH;

YUUTHIBATh TPaHULBI MPUMEHEHUS M3YYEHHBIX (U3MUECKHX MOJeNel: MaTepuanbHas TouKa,
MHEepLHaNbHAs CUCTeMa OTcuéTa, aOCONIOTHO TBEPAOE TENO, UICAIbHBIN Tra3, MOJEIN CTPOCHHUS Ta30B,
KUAKOCTEH U TBEP/BIX TEJ, TOUSUHBIN AMEKTPUUECKHI 3apsii IPH pelieHnu GU3NYecKuX 3a1ad;

pacrno3HaBaTh (pusmueckue sBICHHS (IPOIECChl) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOW TEOpHUH CTPOEHUS BEIIeCTBA U DJICKTPOJUHAMHUKU: DPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MpPSMOJUHEIHOE NBWKEHHE, CBOOOJHOE MaJeHHe Tell, IBUKEHHE 10 OKPYKHOCTH,
WHEepLHs, B3auMoelcTBre e, Au(dy3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEll,
M3MeHeHne 00bEMa TeJ MPU HarpeBaHUU (OXJIAXkIEHUH), TEIJIOBOE paBHOBECHE, MCIIApEHHUE, KOHACHCAIUS,
IUIaBJICHHUE, KPUCTAIM3AllMs, KHUIIEHHE, BIAXXHOCTh BO3JyXa, MOBBIIICHHE MaBJICHUS Tra3za IpH €ro
HarpeBaHWU B 3aKPBITOM COCYyZIE, CBSI3b MEXAY IIapaMeTpaMH COCTOSIHHSI Ta3a B H30Ipolieccax,
AIIEKTPU3ALIUA TN, B3aUMOJICHCTBHE 3apsJIOB;

OTHCHIBATh MEXAHMYECKOE JBUKEHHE, MCIONb3ysd (PU3NYECKHE BEIUYMHBI: KOOpAWHATA, IYyTbh,
NepeMelnIeHne, CKOpOCTh, YCKOpPEHHE, Macca Tella, CHJIa, HMITYJIbC Tejla, KWHETUYECKas HHEprus,
MOTEHIIMATbHAS DHEPTHs, MeXaHW4yeckas padoTa, MeXaHWYecKash MOIIHOCTH, MPH OMUCAHUHU TMPABUIHHO
TpakToBaTh (UINYECKUN CMBICT UCIHOIB3YEMbIX BEIMYUH, UX OOO03HAYEHUS M EAWHUIIBL, HAXOAWTh
(bopMyIbl, CBSI3BIBAIONINE JAaHHYIO (PU3MUECKYIO BETUYHUHY C IPYTUMH BEINYMHAMU,

OTHCHIBATh HM3y4YCHHBIC TEIUIOBBIE CBOMCTBA TEM M TEIUIOBBIC SIBICHUS, HCIONB3YS (U3MUYECKUE
BEJIMYMHBL: JIABJICHHE Tra3a, TeMIepaTypa, CpeIHss KUHETUYEeCKas SHEPrusi XaOTHYECKOTO ABMKEHUS
MOJIEKYJ, CPEAHEKBAJApAaTHYHAs CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEprus, padora
ra3a, KodpQUIUEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO IBUTATENS; MPH OMHCAHWU IMPABWIBHO TPAKTOBATH
(bu3MUeCKUil CMBICT HCIHOJIB3YEMBIX BEIWYMH, WX OOO3HAYEHHUS W €IUHUIBI, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMUUHY C APYTUMU BEIHMUUHAM;



ONMCHIBATh W3YYEHHBIE NIEKTPUUECKHE CBOICTBA BEIIECTBA M AIEKTPUYECKHUE SIBICHUSI (IIPOLIECCHI),
UCTIONB3Yysl (PU3MUECKUE BEIMYHMHBL: AJIEKTPUUYECKHH 3apsis, MEKTPHUUECKOE I0JIe, HANPSHKEHHOCTD IOJIS,
MOTEHIMAN, PAa3HOCTh MOTEHIMAJOB; TPU ONHCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT
UCTIOJb3YEMbIX BEJIWYHMH, UX OOO3HAYCHUS U EIMHHULBI, YKA3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(U3NYECKYIO BEIMYMHY C IPYTUMH BEJTHUYMHAMH;

aHAJTM3UPOBATh (PU3UYECKUE TPOLECCHl U SBICHUS, MCIOJB3YS (U3NYECKUE 3aKOHBI U MPUHIUIIbL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3akonsl HploToHa, 3aKOH cOXpaHEHUs MEXaHWYECKOW IHEpruw,
3aKOH COXPaHEHMsI UMITYJIbCA, IPUHLIUI CYIIEPIO3ULIMU CHII, IPUHLIUIT PABHONIPABUS MHEPLUAIBHBIX CUCTEM
0TCuéTa, MOJIEKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, Ia30BbIE€ 3aKOHBI, CBA3b CpeIHEH
KHHETUYECKOW DHEPIHH TEIUIOBOTO JIBIDKECHUS MOJICKYJI ¢ aOCONIOTHOW TeMIIepaTypoi, MEepBBI 3aKOH
TEPMOJIMHAMHUKHU, 3aKOH COXpPaHEHMs 3JIEKTPUYECKOTo 3apsijia, 3akoH KynoHa, mpu 3TOM pasinuyaTh
CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE WM YCIOBHUsS (TpaHHIbI, 00J1acTH)
PUMEHUMOCTH;

OOBSACHATH OCHOBHbIE IIPUHIIMIIBI IEUCTBUS MAlllMH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3andarh
yCIIOBHUS UX 0€30I1aCHOTO MCIOJIb30BaHNUs B TOBCEIHEBHOM JKHU3HM;

BBINIOJIHATH AKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3MUECKUX SIBJICHUI M MPOLECCOB C HCIOIb30BaHUEM
NpPSIMBIX U KOCBEHHBIX M3MEPEHUH, NMpU 3TOM (OpMYIMpOBaTh MpoliemMy/3agady W TUIOTE3y y4eOHOro
SKCIEPUMEHTa, CcOoOUpaTh YCTAaHOBKY M3 TPEUIOKEHHOro OOOpYyAOBaHMS, MPOBOAUTH OMBIT U
(hopmMyTUpOBAThH BBIBOJIBI;

OCYILIECTBIISITh MpPSMbIE UM KOCBEHHbIE H3MEpEHHUs (PU3NYECKHX BEJIWYUH, MPU 3TOM BBHIOMpATh
ONTUMAJIBHBIN CLIOCO0 M3MEPEHUs M UCII0JIb30BaTh U3BECTHBIE METO/ bl OLIEHKH MOTPEIIHOCTEN N3MEepEeHUil;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (GU3NYECKUMH BEIUYMHAMHM C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3yJAbTaThl MOJYYEHHOW 3aBUCHMOCTHU
(bu3NyecKuX BETMYHH B BUIE TaOIUI U rpa(UKOB, AeaTh BBIBOJIBI [0 pe3yabTaTaM HCCIeA0BAHNUS;

coOmoiaTh mpaBwia O€30MacHOrO TpyAa NpPH IPOBEACHHWHM HCCIICNOBAHMM B paMKax ydeOHOTO
SKCIEPUMEHTa, y4eOHO-UCCIIEIOBATENLCKOM M MPOEKTHOM  AEATEIBbHOCTH C  HCIOJIb30BAHHEM
HM3MEPUTEIIBHBIX YCTPOUCTB | JIAOOPATOPHOTO 00OPYIOBAHHS;

peuiath pacy€THbIE 3a/1a4M C SIBHO 3aJJaHHON (U3NYECKONM MOJIENbIO, UCHOJB3Ys (PU3HMYECKUE 3aKOHBI
Y IPUHLUIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (GU3UYECKYIO MOJIEIb, BBIACIATh (DU3UYECKUE
BEITMYMHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ pEIIeHHs], MPOBOIUTh PACUEThl M OLIEHUBATH PEalbHOCTH
MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BEIHUNHBI,

peliaTh Ka4eCTBeHHbIE 33/1a4M: BHICTPAUBATDH JIOTUYECKU HENIPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUMN
C OIMOPOH HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

WCIIOJIb30BAaTh MPU PEIIeHUH Y4YeOHBIX 3a/ad COBpPEMEHHbIE HWH()OPMALMOHHBIC TEXHOJOTHUHU JUIA
MOUCKA, CTPYKTYPUPOBAHMS, HWHTEPIPETAllMA U TMPEACTaBICHUS Y4eOHOM U HAYYHO-TOMYISIPHOMN
uH(poOpMallUY, TOJYYEHHOM U3 pa3NMYHBIX HCTOYHUKOB, KPUTHYECKH AaHAJIU3UPOBATH IOIy4aeMYIO
nHpopMaIuo;

MPUBOJIUTh MPUMEPHI BKJIAJAa POCCUMCKHX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHUE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (U3MKE B TOBCEAHEBHOM KHU3HM Uil oOecredeHus
0€30MaCHOCTH MpH 0OpallleHUH ¢ MpHUOOpaMH U TEXHUUECKUMH YCTPOICTBaMU, /ISl COXPaHEHUs 3/I0POBbS U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKpYXKarollel cpese;

paboTaTh B TPYIIE C BHIMOJTHEHUEM Pa3IMUHBIX COIMANBHBIX POJIeH, MIaHUpPOBaTh PabOTy TPYIIIIHI,
paIMoHaIbHO paclpeAensTh OO0S3aHHOCTH W TUIAHUPOBATH AEATEIBHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OIICHMWBATh BKJIAJ] K&XKJOr0 U3 YUaCTHUKOB I'PYIIIBI B pEIIEHUE pacCMaTpUBAaeMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne KoanuecTBo 4acon
DJIeKTPOHHbIE

- HaunumenoBanue pa3aeioB u KOHTpOJIL HpaKan (III/I(l)pOBLIe)

/ TE€M NporpaMmMabl Bcero | Hble ecKue o0pa3oBaTe/ibHbIE

I padoTsI padoThbI pecypchl

Paznen 1. PUSUKA U METO/JAbI HAYUYHOTI'O IIO3HAHUSA
1. ®dusnka ¥ METO/Ibl HAYYHOTO 1 bubnuorexa [JOK
1 ITO3HAHUS https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 1

Paznen 2. MEXAHUKA
2. bu6moreka [IOK

K 5)
1 HHEMATHIA https://m.edso0.ru/7f41bf72
2. bu6moreka [IOK
7

2 Almamiia https://m.edsoo.ru/7f41bf72
2. 3aKOHBI COXpPAHEHUS B 9 1 1 bubnuoreka [IOK
3 MEXaHUKE https://m.edsoo.ru/7f41bf72

Hroro mo pazgeny 21

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

3. OCHOBBI MOJICKYITSIPHO- 9 1 bubnuoreka [IOK
1 KHHETHYECKON TEOpHH https://m.edsoo.ru/7f41bf72
3. bubmuorexa [JOK
2 OCHOBBI TepMOAHHAMIKIL 10 1 https://m.edso0.ru/7f41bf72
ArperaTHble COCTOSIHHS
3 BemecTBa. Ma3oBble 3 bubmorera [JOK
3 B i https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Utoro no pazneny 22
Paznen 4. DJIEKTPOJIUHAMUKA
4, bubmuoreka [JOK
9 1
1 UeKTpocTatHia https://m.edso0.ru/7f41bf72
[TocTostHHBIN 2IIEKTPUUYECKUI
4 ToK. TOKM B pa3IWYHBIX 13 1 1 bubmotera [JOK
2 ' P https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68 4 3

YACOB II10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/
n

Tema ypoka

KoandecTBO 9acoB

Bcero

Kontp.
padoThbI

Ipakr.
padoThbI

Jara

H3YyYCHUA

Ilnan

daxr.

®uzuka ¥ no3HaHue mupa. Buapl
MEXAHUYECKOTO IBIMYKEHHUS U CIIOCOOLI €I0
OIIMCaHu4.

MEXAHUKA

21

Kunematuka

Tpaexropus. IIyts. [lepememienne.
PaBHOMEpPHOE ITPAMOJIMHEHOE
JIBUKEHHE U eroO0INKCaHue.

Crnoxenue ckopocteii. MrHOBEHHas U
CPEIHSISl CKOPOCTH. Y CKOPEHHE.

JIBr>KeHHE ¢ TOCTOSIHHBIM YCKOPEHHEM.

Pemenue 3agau

PaBHOMEpHOE JIBWKEHUE TOYKH TI0
okpyxHocTu. Kunemaruka aGCcot0THO
TBEPJOTO Tela.

JlnnamMuka

OCHOBHOE yTBEPXKJICHUE MEXaHHUKH.
SBnenne nuepuun. Cuna. Macca.
Emunuiia maccel.

[TepBriii 3akoH HetoToHA. BTOpOii 3akoH
Herotona. [IpuHiun cynepno3unuu cui.

Tpetuii 3akoH HeroToHa.
I'eouenTpuueckas cuctema
otcyeta. [Ipunuun
oTHOcuTenbHOCTH ["anmuies.

10

Cunnbl B Ipupoac. Cuiia TSHKECTH U cuia
BCCMHPHOI'O TAI'OTCHUA.

11

Bec tena. HeBecomocTh. Pemenne 3agau.

12

Jledopmariusi 1 CHIIbI yIIPYTrOCTH

13

Cuibl TpeHuUsL.

3aKoHBI COXpaHCeHHU B MEXaAaHUKE

14

Nmiynsc MaTepuabHON TOUYKHU. 3aKOH
COXpaHEHUs UMITYJIbCA.

15

Mexanuueckas pa60Ta 1 MOIIIHOCTAD.

16

Oueprusi. Kunernueckas sHeprusi.

17

PabGoTta cHIIBI TSHKECTH M CHITBI YIIPYTroCTH.

KOHCGDB&TI/IBHHC CHJIBI.

R A




18 [TorenumanpHas 3HEPrus. 1
19 3aKOH COXpaHEHUs YHEPTUU B MEXaHUKE.
JlaboparopHas pabota «3ydeHue
20 3aKOHA COXPAHEHHSI MEXaHUYECKOU 1
SHEPTUNY.
21 PaBHOBecue Ter. 1
29 KonTtposneHas paboTa o teme 1
«MexaHuka»
MoaexyasipHast pusuka u 99
TePMOTUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOI 9
Teopuu
Ocnosuble nonoxkenust MKT. Pazmepst
23 | momexy. 1
BbpoyHoBckoe nemxkenune. Cuibl
24 B3auMOJIecTBHS MoJiekyi1. CTpoeHue 1
25 ra3000pa3HbIX, JKUJIKAX U TBEPBIX TEI. 1
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
26 KUHETUYECKOU TEOPUH ra30B. 1
TemnepaTypa Kak MaKpOCKOITIYEcKast
27 XapaKTepHCTHKA Ta3a. 1
28 VYpaBHEHHE COCTOSHHS UICaTBHOIO rasa. 1
29 I"a30BbIE 3aKOHBI. 1
JlabGopaTopnas pabora Ne 7
30 «IKcIIepuMeHTaNbHAs IIpOBepKa 3akoHa I eii- 1
JIroccakay.
Haceimennsiii nap. /JaBiaeHue HaCBILIEHHOTO
31 napa. BraxxHocTs Bo3ayxa. 1
OcCHOBBI TEPMOAMHAMHUKHI 10
32 Bnytpennss sHeprus.
33 Pabora B TepMOANHAMHUKE.
34 KonunuecTtBo TEMJIOTHI. YpaBHeHue 1
TEIUIOBOTO OanaHca.
35 Pemenue 3amau
36 IIepBblil 3aKOH TEPMOJMHAMUKH.




[IpuMeHeHue nepBoro 3akoHa

37 TEPMOJIMHAMMKY K Pa3InYHbIM 1
rpoiieccam.
38 Pemenue 3amau 1
39 Bropoi1 3akoH TepmoauHaMuku. Pemenue 1
3a/1a4.
[TpuHIUIT IEHCTBUA TEIIOBBIX
40 neurareneit. Koadpdunuent 1
MOJIE3HOTO JEHCTBUATEIIOBBIX
JIBUTATEJIEH.
a1 KonTponbHas padora no reme «OCHOBbI 1
TEPMOAMHAMUKNY.
ArperaTHble COCTOSIHUS BelllecTBA. 3
da3oBble nepexoabl
42 [TapooOpazoBanue v KOHICHCAIIHSI 1
43 IImaBienue u xouaeHcanusa. Y aeiabHas 1
TEIUTIOTA TUTABJICHUS
TBépnoe teno. Kpucramnmueckue u
44 amopdHbIe Tesa. AHU30TPOIIHS CBOMCTB 1
KpucTauioB. JKuIkue KpuCTalIb.
CoBpeMeHHbIE MaTepHaIbl
DJIeKTPOIMHAMHUKA 22
DJIEKTPOCTATHKA 9
Uto Takoe 3MeKTpOoIUHAMUKA.
45 DIIEKTPUYECKUI 3apsia 1 1
3JIEMEHTapHbIEC YaCTHUIbL. 3aKOH
COXpaHEeHUs 3aps/a.
46 3akoH Kynona. Enqunanna snexkTpuyeckoro 1
3apsa.
47 DekTpuyeckoe nojie. HanpspkeHHOCTh 1
NMEKTPUUECKOTro noJisA. CUIIOBBIE JIMHUMU.
48 [Tone TouedHoro 3apsa u 3apsSKEHHOTO 1
mapa. [IpuHIMn cynepno3uyy IojeH.
49 OHepreTUYeCcKue XapakTepuCTUKU 1
NEKTPUYECKOTO TOJIS.
BSI3b MEK/Ty HAIIPSIKEHHOCTBIO
C e e
50 3EKTPOCTATUYECKOTO MO U 1
Pa3HOCTHIOIIOTEHIIMAJIOB.
OKBUINOTEHIHUAIIbHBIE TIOBEPXHOCTH.
51 DIEKTPOEMKOCTh. EAHUIIBI 1
anekTpoémkoctu. Konaencarop.
52 DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA. 1
[IpuMeHeHne KOHIEHCATOPOB.
53 KonTtponsHas pabota o Teme 1
«ONEeKTPOCTATUKAY.
ITocTOAHHBIN YJIEKTPUYECKHH TOK. 13
Toku B pa3IM4HBIX cpeaax
54 Onekrpuyeckuil Tok. Cuna Toka. 3aKkoH 1




Owma ju1s ygacTKa IICIHu.

55

DNEeKTPUUYECKUE LICTIH.
IlocnegoBarenbpHOE U
rapajieTIbHOE COCTUHECHUS
IIPOBOJIHUKOB.

56

JlaboparopHas paboTa
«[TocnenoBaTenbHOE U MapAIICIBHOEC
COCAMHCHHA IIPOBOAHHUKOB).

57

Pabora u MOIITHOCTDH ITOCTOAHHOT'O TOKA.

58

DNeKTpoABMXKYIas cuiia. 3akoH Oma Jiist
MOJIHOM LETIH.

59

Pemenue 3amau

60

DneKkTpruyecKas MpoBOIUMOCTb
Pa3IUYHBIX BEIIECTB. DIEKTPOHHAs
MMPOBOIUMOCTHMETAIIOB. 3aBUCUMOCTh
COTIPOTHUBIICHHUS TTPOBOIHUKA OT
TeMIEepPaTyphl.

CBepXIIpoOBOIUMOCTb.

61

DneKTpuYecKuil TOK B
noxynpoBoHuKax. CoOCcTBeHHAs
MIPUMECHAsI POBOIUMOCTH.
DNeKTpUUYECKU TOK Yepe3 KOHTAKT
MOJIYIPOBOIHUKOB C Pa3HBIMTUIIOM
MPOBOAUMOCTH. [10J1yIIpOBOTHUKOBBIN

U0,

62

DIIEKTPUYECKHUN TOK B BaKyyMe.
DeKTPOHHO-Iy4eBas TpyOKa.

63

DIJIEKTPUYECKUI TOK B AKHUJKOCTSAX. 3aKOH
3JICKTPOJIN3A.

64

DJIeKTpuYecKuil Tok B razax. [limaszma.

65

O6o06matromuii ypok «ITocTossHHBII
AIIEKTPUUYECKHA TOK. TOKH B pa3InIHbBIX
cpeaax»

66

KounTponbHas paboTa no teme
«DNEKTPUUECKUM TOK B Pa3IMUHbBIX
cpenax.

67

Pe3epBHbIi ypok

68

O6o06matromuii ypok no temam 10 kmacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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yuuTenei obmeoodpa3zoBaTenbHbIX yupexaeHui / M.: [Ipocsemenune. 2010.
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