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[IporpamMa mo ¢usmke Ha ypoBHE cpeaHero oOmiero oOpas3oBaHusi pa3paboTaHa Ha OCHOBE
MOJIOKEHUH © TpeOoBaHMU K pe3ylbTaraM OCBOCHHS OCHOBHOH 00pa30BaTEbHON TPOTPaMMEI,
npeacraBieHHBIX B @TOC COO, a Takxke ¢ yu€toMm ¢enepanbHOl pabodeld MporpaMMbl BOCIIUTAHUS U
Konnermun mnpernonaBanusi yue6HOro mnpeamera «®u3mka» B 00pa30BaTENbHBIX OPTaHU3AIUIX
Poccuiickoit deaeparum, peaau3yrIUX OCHOBHbIE 00pa30BaTeNbHbBIE MPOTPAMMEI.

[IporpamMa 1o ¢u3mMKe ompenenser 00s3aTeNbHOE MPEIMETHOE COJEPKAHUE, YCTaHABIMBACT
PEKOMEHIIyeMYIO TIOCIIeIOBAaTEIbHOCTh HM3yYEHHUsT TEeM W pa3felioB y4eOHOTO MpeaMera ¢ y4ETOM
MEXIIPEMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JOrHKH yuyeOHOTro Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH
obygarormuxcs. [IporpamMmva mo ¢usnke maét mpeacTaBiICHUE O LEIAX, COMEPKaHUH, OOIICH CTpaTeTHH
o0y4yeHusi, BOCIIUTAHUS U Pa3BUTUS OOydaromuxcsi cpeicTBamu ydeOHoro mpeamera «®Pusuka» Ha
yTIyOIEHHOM ypOBHE.

Wzyyenne kypca ¢usukm yryONEHHOTO  YPOBHS  IO3BOJISIET — pealin30BaTh  3a/laud
npoQecCHOHANBbHON OpWUEHTAlMM, HANpPaBICHO Ha CO3JaHHe YCIOBUM [Jisi TPOSBICHHS CBOUX
MHTEIUIEKTYATbHBIX M TBOPYECKUX CIOCOOHOCTEH KaKABIM OOYYarOIIMMCS, KOTOPhIE HEOOXOAMMEBI IS
MPOAOIDKEHUS] 00pa30BaHus B OpraHU3alMAX NPo(ecCHOHaIbHOT0 00pa3oBaHusl O Pa3IUuHBIM (PU3UKO-
TEXHUYECKUM U WH)KEHEPHBIM CIIEIIHATEHOCTSIM.

B mporpamme o ¢usmKe onpenensioTcs MIaHUpyeMble pe3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha
YPOBHE CpeAiHEro o0I1ero 00pa3oBaHusl: IMIHOCTHBIC, METaNPEIMETHEIE, TPeMETHBIE (Ha YTIyOJIEHHOM
ypoBHe). Hay4HO-METOHOJOTHYeCKO OCHOBOM i pa3paboTku TpeOOBaHWA K JMYHOCTHBIM,
MeTaIpeAMETHBIM U MPEAMETHBIM pe3yJibTaTaM 00ydYaroIluXcsi, OCBOMBIIMX MPOTpaMMy 1o (U3UKE Ha
YpOBHE cpenHero odmero oopa3oBaHus Ha YTIyOIEHHOM ypOBHE, SBISIETCS CHCTEMHO-AESTEIbHOCTHBIN
MOJIXO/.

[Iporpamma 1o usnke BKIIOYACT:

IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUSI Kypca (M3MKHM Ha YriIyOlIEHHOM YpPOBHE, B TOM 4YHCIE
NpeIMETHBIC PEe3yJbTaThl [0 roJaM 00yUYeHuS;

coJiepkaHue yaeOHoro npeamera «Dusnka» mo rogam oOydeHus..

[Iporpamma mo ¢u3uKe UMeeT MPUMEPHBIH XapaKTep W MOXKET OBITh WCIIOJIb30BaHa YUHTEIISIMHU
(hM3UKY A1 COCTABJICHHS CBOMX PA0OYHX IIPOTPaMM.

[IporpamMma mo (u3MKe HE CKOBBIBAET TBOPYECKYI0 WHHUIIMATUBY YUYHUTENCH W IPEIOCTABISET
BO3MOXHOCTH ISl PEUM3alH Pa3IMYHbIX METOAMYECKHUX TIOAXOJ0B K TPENOJaBaHUI0 (HU3MKH Ha
YTIyOIIEHHOM YPOBHE MPH YCIOBUH COXPaHEHUs 00s3aTENbHOM YaCTH COIep:KaHus Kypca.

Ousnka Kak Hayka O HawOojiee OOHIMX 3aKOHAaX MPUPOJBI, BHICTYNas B KauyecTBE Y4eOHOTO
mpenMeTa B INKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHWH 00 OKPYXAroOIIeM MHpE.
[IkonpHBIA Kypc GU3MKKM — CHUCTEMOOOPa3yIOMIMK AJsl €CTECTBEHHO-HAayYHBIX YUEOHBIX HpPEAMETOB,
MTOCKOJIbKY (PH3HUECKUE 3aKOHBI JISKAT B OCHOBE IPOLIECCOB U SIBJICHUH, H3y4aeMbIX XUMHEH, ONOJIOTHEH,
¢usnueckoii reorpaduei u actpoHomMuei. Micnonp3oBaHue U aKTUBHOE IPUMEHEHHE (GU3NUECKUX 3HAHUN
OTIPENEeNNIIO XapakTep W OypHOe pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTMA B cdepe DHEPreTHKH,
TPAHCIOPTa, OCBOGHHSI KOCMOCA, MOJydeHHsI HOBBIX MAaTepUANIOB C 3aJaHHBIMHU CBoOMcTBaMHu. V3ydeHue
(U3MKM BHOCHUT OCHOBHOH BKIax B (OPMUPOBAaHHE ECTECTBEHHO-HAyYHOW KapTHHBI MHpa
oOyuarorierocs, B OpMUPOBaHIE YMEHHH PUMEHATD HAYYHBI METOJI IO3HAHUS TIPY BBITIOIHEHUH UMU
yueOHBIX UCCIICIOBAHUH.

B ocHoBy Kypca (hu3nku Ha ypOBHE CpeiHero o0Iiero o0pa3oBaHus MOJI0XKEH PsiJl UIeH, KOTOphIe
MO>KHO PacCCMaTPHUBATh KaK IMPUHIIUIIBI €r0 TOCTPOSHMUSL.

Hoea uyenocmnocmu. B cOOTBETCTBUM C HEW Kypc SBISETCS JIOTMYECKH 3aBEpIIEHHBIM, OH
COJIEP)KUT MaTepuan M3 BCEX pa3lenoB (U3WKH, BKIFOYAET KaK BOIPOCHI KIACCHYECKOW, TaK H
COBpPEMEHHOH (pr3uKu.

Hoesn zenepanuszayuu. B cooTBercTBHM C Hell Marepuan kypca (Gm3uku oOBESAMHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBiseTcs (popMupoBaHHE NPEACTaBICHHH O CTPYKTYpPHBIX
YPOBHSX MaTepHH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mnpearnoyaraeT HCIOJIb30BaHHE T'yYMaHHTapHOTO
noteHnuana GU3nIeckoil HayKu, OCMBICIIEHHE CBSI3M Pa3BUTHsI QU3UKHU C Pa3BUTHEM OOLIECTBA, a TAKKE
C MHPOBO33PEHYECKIMH, HPaBCTBEHHBIMHU M SKOJIOTHUECKUMU MPOOIeMaMHu.



Hoes npuxnaonoit nanpaenennocmu. Kypc (uzuku yriayOnéHHOrO YpOBHS TNpEAIOaract
3HAKOMCTBO C ITUPOKHAM KPYTOM TEXHHYECKHX W TEXHOJOTHYECKHX MPUIOKEHHH W3YYCHHBIX TEOPUH H
3ak0HOB. [Ipu 3TOM paccMaTpuBarOTCA Ha YpOBHE OOIIMX MpEACTaBICHUN M COBPEMEHHbBIE TEXHUUYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu  peamusyercs TIOCPEACTBOM  BBEACHHUS  JIEMEHTOB  COJEpIKaHUS,
MOCBSAIIEHHBIX YKOJIOTHMYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U
TEXHOJIOTHH, a Takke OOCYXXACHHS MPOOJIEM palrOHAIHHOTO IMPHPOIONOIB30BAHUS U DKOJIOTHIECKOH
0e30macHOCTH.

OcBoeHue conmep)kKaHdusl MPOTPAMMBI TI0 (PHU3HUKE TOJDKHO OBITH TOCTPOCHO HA TMPHHIIMIIAX
CHCTEMHO-JESITENbHOCTHOTO moaxoAa. Jmsa ¢usukm peanmsanus 3TUX NOPUHOMIOB OasupyeTcs Ha
HCIIOJIb30BaHUN CaMOCTOSITEIBHOTO SKCIEPHUMEHTa KaK IMOCTOSIHHO JEeHCTBYIoIero (aktopa yueOHOTO
mponecca. st yrimyOn€HHOTO ypOBHS — 3TO CHCTEMa CaMOCTOATEIBHOTO YUYEHHYECKOTO IKCIIEPUMEHTA,
BKJIFOUAIONIETO (PPOHTANBHBIE YUEHHYECKHE OMBITHI MPH WU3yYeHHH HOBOTO MaTepHaia, JabopaTopHEIC
paboTel W paboThl TpakThkyMa. I[Ipm 3TOM BO3MOXHBI JBa CHocoba pearm3anuu (U3UIECKOTO
npakTukyma. B mepBoM ciyuae mpakTukyM mpoBoauTcs ubo B konne 10 u 11 kmaccos, mmbo mocie
MEPBOTO U BTOPOTO TOJYTOAWI B KaXIOM M3 3THUX KJIAccoB. BTopoii crioco® — 3To uHTErpamus pador
MPaKTUKyMa B CHCTeMY JIabOpaTOpHBIX paldoT, KOTOpbIE MPOBOASTCS B MpoOLEcce M3YUYCHHUs paszena
(temsr). IIpu 3TOM mox paboTaMHu MPaKTUKyMa MMOHMMAETCSl CaMOCTOSTEIHHOE HCCIIEOBaHNEe, KOTOPOe
IIPOBOAMTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000MIEHHOTO BHIa €3 MOIAaroBOil HHCTPYKITHH.

B mporpamme mo ¢Qusmke cucremMa y4YEHHMYECKOTO SKCIEPHMEHTa, JabopaTopHBIX pPaboT u
MPaKTHKyMa TPEACTaBICHAa eIWHBIM IepedHeM. BpIOOp TeMaTWku O 3TUX BUAOB YYEHHIECKUX
MPaKTUYECKUX paboT OCYLIECTBIACTCS y4YacTHHKaMH OO0pa3oBaTeNbHOTO TIpolecca HCXOAs U3
0coOeHHOCTEH MOYpOYHOTo IJTAHUPOBAHUS U OCHalleHus1 kabuHera ¢pusuku. [Ipu 3Tom obecnieunBaercs
OBNaJIecHHE OOYYaIOMUMHUCI YMEHHMSMHU IMPOBOJIUTH NpPSIMbIE M KOCBEHHBIC M3MEPEHHS, HCCIICAOBAHMS
3aBUCHMOCTEH (PU3MYECKUX BEJMYMH U MOCTAHOBKY OTBITOB IO MPOBEPKE MPEJI0KEHHBIX THIIOTE3.

Bonpimoe BHUMaHWE yIeNsieTcsl PENICHUI0 pacdyETHBIX M KayeCTBEHHBIX 3amad. [Ipm atom s
pacuéTHBIX 3a/la4 MPUOPHUTETOM SIBJSIFOTCS 3aJlauM C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOM (u3uueckoit
MOJIETIbIO, TIO3BOJISIIOIINE MPUMEHSITh M3y4YeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasferna
Kypca, Tak W HUHTErpUpysd NPUMEHEHHWE 3HAHWH M3 Pa3HBIX pasfenoB. [ KaueCTBEHHBIX 3a1ad
NPUOPHUTETOM SIBJISIFOTCSL 3aJaHusl Ha OObsSCHEHHE/Npe/icKa3aHne NMPOTeKaHHs (U3NYEeCKUX SIBICHHH U
IIPOLIECCOB B OKPYIKAIOIIEH XU3HU, TpeOyrolue BeI00pa (GPU3MUECKON MOIEH IS CUTYalliHd TMPaKTHKO-
OpPHEHTHPOBAHHOTO XapakTepa.

B cootBerctBum ¢ tpeboBanmamu PI'OC COO x MaTepHaTbHO-TEXHHYECKOMY OOECTICUeHHTO
yueOHOTO mporecca Kypc (HU3UKH YIIyOJEHHOTO YPOBHS Ha YPOBHE CpeJHEro oOmero oOpa3oBaHHS
JOJDKEH HW3ydYaTbCcs B YCIOBHSX MpEIMETHOro KaOuHeTa. B kaOuHere (u3HMKHM JODKHO OBITH
HeoOxonumoe nabopaTopHoe OOOPYZOBaHHME AJsl BBHINOJHEHHS YKa3aHHBIX B IIporpaMMe 1o (Hu3HKe
YUCHHYECKHX OIBITOB, JIA0OPAaTOPHBIX paboT W paboT MpaKTHKyMa, a TaKKe JICMOHCTPAIIMOHHOE
o0opynoBaHwue.

JHdemoncTpanoHHoe o0opyaoBaHue (GOpMHUpPYETCsl B COOTBETCTBHU C MPHHIMIIOM MHHUMATbHON
JOCTATOYHOCTH M OOEeCTednBaeT TOCTAHOBKY II€PEUMCIIEHHBIX B TPOTpaMMe IO (DH3HWKE KITFOUEBBIX
JEMOHCTpAallMii  JAJsl  WCCIENOBaHUS HM3YYaeMbIX SIBICHHH W  MPOLECCOB, OMIUPUYECKUX H
(yHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUUECKHX MPUMEHEHHUH.

JlabopaTopHOe 00OpYyJOBaHWE I YYSHWUYECKHMX NPAKTUYECKHX paboT Qopmupyercs B Buie
TEMAaTHYECKUX KOMIUIEKTOB M O0ecleyuBaeTcsi B pacyére OJAHOTO KOMILUIEKTa Ha JBYX OOYYarOLIHXCS.
Temarndeckre KOMIDIEKTHI JJa0OpAaTOPHOTO O0OPYAOBaHUS TOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
HCIIOJIb30BaHUM aHAIOTOBBIX U IIM(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX W3MEPUTEIbHBIX CHCTEM B
BHIE ITUGPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LENSIMH U3yUeHHS GU3UKH B 00111eM 00pa30BaHUH SBISIFOTCA:

(dbopMupoBaHNEe HHTEpeca M CTPEMIICHHs OOYYalOUIMXCSd K HAayYHOMY HW3YYEHHIO TPUPOJIBL,
Pa3BHUTHE UX UHTEIIEKTYyabHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTAaBICHUN O HAYYHOM METOJE MO3HaHMS M (OPMHUPOBAHHE HCCIEIOBATENBCKOTO
OTHOIIEHUSI K OKPY’KAIOIINM SBIICHHSIM;



(dhopMHpOBaHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa U3y4YCHUS] OCHOB CTPOCHHUSI MaTepUH U
(hyHIaMEeHTaTbHBIX 3aKOHOB (DU3UKH;

(dopMupoBaHNEe YMEHHI OOBSCHATD SIBJICHUS C UCIOIb30BaHUEM (U3NUECKUX 3HAHWN M HAYYHBIX
JIOKa3aTeIbCTB;

(hopMupoBaHuE MPENCTaBIEHUH O poNU (PU3MKWM NI pa3BUTHS JIPYTHMX ECTECTBEHHBIX HAayK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUHA O BO3MOXKHBIX cdepax Oymymed mpodeccHoHaIbHON HesTeIbHOCTH,
CBSI3aHHBIX C (DU3UKOM, TOATOTOBKA K JajbHEHIIEMY O0YUYCHHUIO B 9TOM HaIlpaBICHUH.

JocTtmkenne 3Tux 1enei odecrednBaeTcs pemieHneM CIEAYIOMUX 3afad B MPOIecce M3yUeHUS
Kypca (pHU3MKH Ha YpOBHE CpEIHEro 001Iero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOmMX (U3UYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOUAs MEXAHHKY, MOJEKYJSPHYIO (U3UKY, 3JICKTPOAWHAMUKY, KBAaHTOBYIO (M3UKY W O3JIEMEHTHI
acTpo(hU3UKH;

(hopMupoBaHHe YMEHWH MPUMEHATH TEOPETWYECKHWE 3HAHUS Ui OOBACHEHHUS (PH3MUecKnX
SIBIICHUH B IIPUPOJIC U JUTS IPUHSATHS MPAKTUISCKUX PEIICHHUIA B IOBCESHCBHOW YKHU3HH;

OCBOEHHE CIOCOOOB PElICHHUs Pa3IMYHbIX 3aJ[ay ¢ SBHO 33JaHHOW (hU3MUECKOW MOJETbIo, 3ajad,
MOJPa3yMEBaIOINX CaMOCTOSITEILHOE CO3AaHue (PU3NUECKOM MOJENIH, aJleKBaTHOM yCIOBHSM 3a/1auH, B
TOM YHCIIE 32]1a9 UHKCHEPHOTO XapaKTepa,

MMOHMMaHue (QU3MYECKUX OCHOB ¥ TPHHIUIOB JCWCTBUS TEXHUYECKHUX YCTPOHCTB W
TEXHOJOTHYECKHX MPOLECCOB, MX BIMSIHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAZICHNE METOJaMH CaMOCTOSTENBHOTO IUIAHUPOBAaHUS W TMPOBEACHHUA  (PU3UIECKHUX
9KCHEPUMEHTOB, aHalM3a U WHTEPIpeTalu MH()OPMAIUHU, ONpeesieHHs] TOCTOBEPHOCTU MOIyYEHHOTO
pe3ynbTaTa;

CO3JIaHWE YCJIOBUM JUI PAa3BUTUS YMEHMH MPOEKTHO-HCCIIEIOBATENbCKOM, TBOPUECKOM
JeITeNbHOCTH,

pasButHe HHTEpeca K chepaM mpodheCCHOHATBHOM e TeNLHOCTH, CBSI3aHHON C (PH3UKOA.

B cootBerctBun ¢ TpeboBanusmu OI'OC COO yrinyOn€HHBIR ypOBEHb W3YyYCHHUS Y4eOHOTO
npenmera «®Pusznka» HA YPOBHE CpemHEro oO0mero oOpa3oBaHUS BBEIOMpPACTCS OO0yUYaIONTUMUCH,
IUTAHUPYIOLIMMU NPOJODKEHHE 00pa30BaHus 10 CIIEIHAIBHOCTM (PH3UKO-TEXHHYECKOTO MPOQHIIAL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIH YpPOBEHb) Ha YPOBHE CpeIHEro oOIiero oOpa3zoBaHHS
otBoautcs 340 gacoB: B 10 xmacce — 170 gacos (5 yacos B Henmemo), B 11 kimacce — 170 gacos (5 gacoB B
HEJICIIO).

[Ipennaraemserii B mporpamme 1o (HU3HWKe IepedeHb JTa0OpaTOPHBIX M TPAKTHYECKHX PadoT
SIBIISIETCS PEKOMEHAOBAHHBIM, YUYHTENb JAejiaeT BBIOOP MPOBEACHHS J1a0OpaTOpHBIX pabOT M OMBITOB C
y4€TOM HHIMBUAYAITBHBIX 0COOEHHOCTEH 00y4aronmxcsl.



COIEP KAHUE OBYYEHUSA

Pa3pnen 1. Hayunblii MeTOJ O3HAHUS IPUPO/bL.

Ousznka — QyHIaMeHTaNbHas Hayka o npupoae. HaydHblii MeTon IO3HAHUST W METOZBI
WCCIe0BaHUs (PU3NIECKUX SBICHUN.

DKCHepUMEeHT | TeOpusl B Ipolecce Mo3HaHus NpupoIsl. HabmioaeHrne U 9KkCliepuMeHT B pr3HKe.

Crioco0bl m3MepeHnsT PU3NIECKUX BEJTUYHH (aHAJIOTOBBIE U IU(DPOBBIEC U3MEPUTEIIBHEBIE TTPHOOPHI,
KOMIIBIOTEPHBIE JATYUKOBHIC CUCTEMBI).

[TorpenmHOCTH M3MepeHNH HU3MUECKUX BETUIHH (A0COIOTHAS U OTHOCHTEIBHAS ).

MonenupoBanue (GU3NYECKUX SBICHHA U MPOIECCOB (MarepualibHas TOYKa, a0CONIOTHO TBEPIOE
TEJI0, UIeaabHas KUIKOCTh, UACATBHBIN Ta3, TOUeYHBIN 3apsim). [ unoresa. Gusndeckuil 3aKOH, TPAHUIIBI
ero npuMeHnMOocTH. Pu3rdecKas TeopHsl.

Ponpb u Mecto pusznku B OpMUPOBAHUN COBPEMEHHON HAYYHOUW KapTUHBI MUPA, B IPAKTHYCCKOU
JIeSITENbHOCTH JIFOACH.

Yuenuueckuii 3xkcnepumenm, nabopamophuie padomolt, RPAKMUKYM.

W3mepenne cruitbl TOKa ¥ HANPSDKEHHS B [EMH MMOCTOSHHOTO TOKAa NMPH IOMOIIM aHAJIOTOBBIX H
MG POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ IUQPpoBOH Taboparopueii o gusuke. [IpuMepsl n3MepeHus GU3NUECKUX BETMUNH
IIPH ITOMOIIN KOMITEIOTEPHBIX JaTYHKOB.

Pa3pnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe aprkeHre. OTHOCUTENFHOCTh MEXaHNIeCKOTo ABMKeHMs. CrcremMa oTcuéTa.

[Ipsimast u oOpatHas 3a7a9u MEXaHUKH.

Pamuyc-BexTop MaTepHalbHOM TOYKH, €T0 MPOSKIIMU Ha OCH CUCTEMBI KOOpAuHAT. TpaeKkTopusl.

[Iepemerienne, CKOpOCTh (CpeaHssI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHUE MaTepHabHON
TOYKH, UX MPOEKIIUHN HA OCH CHCTEMBI KOOpAuHAT. CII0KEeHNE TIEpEMEIIIEHUI U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHUE. 3aBUCUMOCTh KOOpPAMHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUaIbHON TOYKH OT BpEMEHH U UX IpadrKH.

CBo0OoiHOE TazieHne. Y cCKOpeHne cBOOOTHOTO MajeHus. JIBikeHne Tena, OpOmeHHOTO MOl YTIOM
K TOPU30HTY. 3aBHCUMOCTb KOOPJHMHAT, CKOPOCTH U YCKOPEHHUS MaTepUalbHOM TOYKH OT BPEMEHH M MX
rpadukm.

KpuBonuneitnoe aBuxenue. [[BHKeHUE MaTepUaTbHOM TOUYKH IO OKPYXHOCTU. YTIOBas U
nuHeWHas ckopocTh. [lepron n gacTora obpamenns. LleaTpocTpemuTenpHOe (HOpMaIbHOE), KacaTEIbHOE
(TaHTeHIIMANBHOE) U TIOJTHOE YCKOPEHUE MaTePHaIbHON TOUYKH.

TexHnueckue yCTpOﬁCTBa N TCEXHOJOTMYCCKUE IIPOLCCCHI: CIIHUAOMETP, ABUKCHUEC CHaApAOOB,
LIEMHbIE, IecTepEHYaThie M peMEHHBIE ITepeiadi, CKOPOCTHBIE TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETa, MILTIOCTPALNS KHHEMATHIECKUX XapaKTePUCTUK JBIKEHUS.

CriocoOblI ucciae0BaHus ABHKECHHH.

NnmocTpanus npeaensHoTo Iepexo1a U n3MepeHre MIHOBEHHOH CKOPOCTH.

[IpeoOpazoBanue IBMKEHUH C HCITOIBL30BAaHIEM MEXaHU3MOB.

[Tagenuvie Ten B BO3AyXe U B pa3peKeHHOM MTPOCTPAHCTRE.

Habmonenne nBmkeHuns Tena, OpOIIeHHOTO MO YTIOM K TOPH30HTY U TOPU30HTAIBHO.

HanpasneHue ckopocTH NpH IBUKEHUHU TI0 OKPY>KHOCTH.

IIpeobpaszoBaHne yriIoBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHUe IyTel, TPaeKTOPUil, CKOPOCTEH ABMKEHUS OJJHOTO U TOTO K€ Tella B Pa3HbIX CHCTEMax
OTCU€éTa.

Yuenuueckuii axkcnepumenm, nabopamopHusie padomolt, RPAKMUKYM.

N3ydeHne HepaBHOMEPHOTO JABMXKEHUS C LENbI0 OMPEIeSIEHIs] MTHOBEHHOM CKOPOCTH.

W3mepenne yckopeHHS TpH MNPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBIDKEHHHM MO HAKJIOHHOW
IJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH ITyTH OT BpEMEHH MPH PAaBHOYCKOPEHHOM JBIKEHHUHL.

Wsmepenne yckopeHuss CBOOOIHOTO TMajcHUs (PEKOMEHIOBAHO WCIIOJB30BaHUE IU(POBOH
nabopaTopum).

Wzydyenne nBwkeHHs Tena, OpOIIEHHOTO TOpW3OHTaiIbHO. [IpoBepka rumore3bsl O MPAMOit
MIPOMOPLHMOHATBHOM 3aBUCUMOCTH MEX]y TAIBHOCTBIO MOJIETA ¥ HAYaJIbHON CKOPOCTHIO TENa.

Wzydenne nBmxeHMs Tea Mo OKPYKHOCTH C MMOCTOSHHOM 110 MOJYJTIFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH MEPHOIa OOpAIICHUsT KOHMYECKOTO MasSTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBorit 3akon HrproToHa. MuepuuanbHble cucTeMbl OTcuéra. [IpUHIMI OTHOCUTEIBHOCTH
lanunes. HemnepuinaiabHbIe CUCTEMBI OTCUETA (OMIpeAeTICHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cyneprno3uuuu Cuil.

Bropoii 3akon HeroToHa A1 MaTEpUaNbHON TOUKHU.

Tpetuit 3akoH HproTOHA 117151 MaTepUalIbHBIX TOYEK.

3aKOH BCEMUPHOIO TSATOTEHUS. DKBUBAJIIEHTHOCTh IPABUTALMOHHON 1 HHEPTHOU MAacCHhI.

Cuna TsoxecTn. 3aBUCHMOCTh YCKOPEHHS CBOOOIHOTO TAIEHHUS OT BBICOTHI HAJ TOBEPXHOCTBHIO
IUTAHETHI U OT reorpaduueckoi mupoThl. JBikeHne HeOECHBIX Tell M UX CITyTHHKOB. 3akoHbI Keruiepa.
ITepBas kocMHuUECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHKyIIErocsi C yCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUs CKOJIBLKEHUS M cwia TpeHus mnokos. KoadduimeHnt
Tperuns. Criia COMPOTHUBIICHUS MIPH JBIDKEHUH TeNla B KHUIKOCTH WIIH Tase, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCHTEIBHOTO JBIKEHHUSI.

Hasnenue. ['uapocrarnyeckoe gapnenue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M  TEXHOJOTHMYECKHE TPOIECCH:  TMOAIIUIHHUKH, JBIKCHHE
HUCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmonenre qBMKEHUS TNl B MHEPITUAIBHBIX M HEUHEPITUAILHBIX CHCTEMaX OTCUETA.

IIpyHIMI OTHOCUTENIBHOCTH.

Kauenne nByX NWIMHIPOB WU MAPOB Pa3HOW MACCHl C OJMHAKOBBIM YCKOPEHUEM OTHOCHTEIHLHO
HEUHEPLHAIILHON CUCTEMBI OTCUETA.

CpaBHEeHHE paBHOICHCTBYIONIEH MPHUIIOKEHHBIX K TNy CHJI C MPOW3BEICHNEM MacChl Tejla Ha ero
YCKOPEHHE B MHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuit, BO3HUKAIOMINX B PE3yNIbTaTe B3aUMOICHCTBHS TEI.

H3mepenne Macce 1o B3auMOAECHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MOABEME U TIAJICHUH.

IenTpoOeKHBIE MEXaHU3MBI,

CpaBHEHHE CHII TPEHUS TIOKOS, KAYEHHUS M CKOJIBKEHHUSL.

Yuenuueckuii 3xkcnepumenm, nabopamopHuvie padomol, RPAKMUKYM.

H3mepenne paBHOACHCTBYIOMIEH CHIT IPY ABMKCHUH OpycKa 110 HaKJIOHHOW TIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCHUMOCTH BPEMEHH JIBIDKEHHS OpycKa M0 HaKJIOHHOW IUTOCKOCTH Ha
3aJJaHHOE PACCTOSHUE OT €r0 MAacCChlI.

HccnenoBanne 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIMX B TPYKWHE W PE3UHOBOM 00pasIie, OT
ux nedopMarum.

W3ydenne nBmKEHMs CHCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKNHYTOH Yepes JErKuii OJI0K.

H3mepenne kodddurmenta TpeHus mo BeIMYHHe yrioBoro koddduunuenra 3apucumMoctu Fo,(N).

UccnenoBanne nBIKeHHS OpycKa MO HAKIOHHOW IJIOCKOCTH C TNEpeMeHHbIM KoddduipmenTom
TPEHUSI.

M3ydenue NBIKEHUS Tpy3a HA BaIly C TPCHUEM.

Tema 3. Cmamuxa meépoozo mena.



AbcomoTtHO TBEpIOE Tenmo. ITocTymaTenpHOe U BpalmareabHOe ABIKCHHE TBEPIOTO Teja. MOMEHT
CIJIBI OTHOCUTEIBHO Oocu BpauieHus. Ilneuo cunbl. CrnokeHue cujl, NPUIOKEHHBIX K TBEPAOMY TEIy.
Ilentp TsDKECTH TENA.

VYcaoBus paBHOBecHs TBEPAOTO Tea.

YcrolurBoe, HeyCTOHYMBOE, Oe3pa3InIHOE PABHOBECHE.

TexHUYecKHe YCTPOMCTBA M TEXHOJOTMYECKUE NPOLECCHl: KPOHIUTEHH, CTPOMUTENBHBIN KpaH,
peuéruaTbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcaoBus paBHOBECHS.

Buns! paBHOBECHSL.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomoi, NPAKMUKYM.

HccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO TENa, UMEIOIIEr0 OCh BPAIllCHUSI.

KoncTpyupoBanue KpoOHIITEHHOB U Pacu€T CUJI yIIPYTOCTH.

N3yuenue ycToitunBOCTH TBEPAOTO TEJA, UMEIOIIETO IIOIIAIb OTIOPHL.

Tema 4. 3axoHuvl coxpanenus 6 MexaHuke.

NmMmnynbc MaTepualbHOM TOYKH, CHCTEMBbl MaTepUalbHBIX To4eK. LleHTp wmacc cucTemsl
MaTepHallbHBIX TOYEK. Teopema 0 IBHKEHUH IIEHTpa Macc.

HNMnynbc cuiibl U H3MEHEHHE UMITYJIbCA TEJa.

3aKOH COXPaHEHHUS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

MoMeHT uMIynbca MaTepualbHOM TOUKHU. [IpencTtaBieHre O COXpaHEHHMH MOMEHTAa HMMITYJbCa B
LHCHTPAJIbHBIX MOJIAX.

Paborta cumel Ha ManoM W Ha KOHEYHOM mepeMerieHuu. ['paduueckoe mpencraBieHne padOTHI
CHIJIBI.

MoOUHOCTh CHIIBIL.

Kunerndeckast sHeprus MaTepuanbHON Touku. Teopema 00 M3MEHEHWH KWHETHUYECKOW IHEPTHU
MaTepuaibHOM TOYKH.

[ToTeHumanbHple U HEMOTEHIMANbHBIE cuibl. [loTeHManbHasa 3Heprus. [loTeHnuanbHas sHEprus
yrpyro neopMupoBaHHOW MpyXuHBI. [loTeHIMANBHAST SHEPTUS Tela B OJHOPOJHOM TPaBUTAIOHHOM
morte. [loTeHnmansHast SHEPTHA Tejla B TPaBUTAIIMOHHOM II0JIE OJTHOPOIHOTO I1apa (BHYTPH U BHE IIapa).
Bropas kocmMuueckas ckopocTh. TpeThs KocMUYecKasi CKOPOCTb.

CBs13p pabOTHI HEMOTEHIMATIHHBIX CHJI C U3MEHEHNEM MEXaHWIECKON IHEPTUN CHCTEMBI Tell. 3aKOH
COXPaHEHUS] MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymM I HIEaNbHOM JKUOKOCTH Kak CJEICTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKOW SHEPIUN.

TexHHYecKHe YCTpPOWCTBA U TEXHOJIOTMUECKHE IPOLECCHI: JIBHKEHUE DPAaKeT, BOAOMET, KONED,
MIPYKUHHBIHA MTUCTOJET, THPOCKOII, PUTypHOE KaTaHWE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXPAHEHHUS UMITYJbCA.

PeakTnBHOE NBUKEHHE.

M3MepeHne MOIIHOCTH CHUJIBI.

W3MeHeHue SHepTuu Tena Ipu COBEPIIEHUH PaOOTHI.

Bzaumuble npeBpailleHus] KHHETUYECKOW 1 MOTEHIMaIbHON 3HEPTUN TPU JEMUCTBUM Ha TEJIO CHJIbI
TSKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHre YHEPTUH TIPHU CBOOOTHOM TaICHUN.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomoi, NPAKMUKYM.

N3mepenue uMmitysbsca tesa o TOpMO3HOMY ITyTH.

W3mepenHne CHITBI TATH, CKOPOCTH MOJEIH IEKTPOMOOHIIS 1 MOIIHOCTH CHJIBI TSTH.

CpaBHeHI/Ie HN3MCHCHUA UMITYJIbCA TCJIa C UMITYJIbCOM CHIJIBI.



HccnenoBanue coxpaHeHUsl UMITYJIbCa IPU YIPYTrOM B3aUMOACHCTBUM.

N3mepeHne KNHETUUECKOH HEPTUH Tea M0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUsI TOTEHINAILHOW YHEPTUH NIPY>KUHBI ¢ PA0OTON CHIIBI TPEHUSL.

Omnpenenenne padOTHI CHITBI TPEHUS TIPY ABYKEHUH TeNa M0 HAKJIOHHOM IIOCKOCTH.

Pa3nen 3. MojiekynsipHas pu3nKa H TEepMOAUHAMUKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJsIpHO-KuHeTnueckoir Teopun (MKT), ux ombsiTHOe 000CHOBaHHE.
Hubdysusa. bpoyHOBCKOoe IBMKCHHE. XapakTep IBIDKCHUS ¥ B3aUMOJEWCTBHS YacTHI[ BEIICCTBA.
Mogenu cTpoeHUs Ta30B, KUIKOCTEH U TBEPABIX TeJl U 00BSICHEHHE CBOMCTB BEILECTBA HA OCHOBE STHX
Mozeneit. Macca u pazmepsl Mosiekya (aromoB). KomugectBo BemiecTBa. IlocrosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temreparypa u criocoOs! e€ m3mepenust. Lllkana remmneparyp Lienscust.

Mogens wuneaqbHOTO Ta3a B MOJICKYJSIPHO-KMHETUYECKONH TEOpHUU: YaCTHUIBI Ta3a JBIKYTCS
XA0THYECKU U HE B3aUMOJCHCTBYIOT IPYT C APYTOM.

l'azoBrie 3akonbl. YpaBHenume MenneneeBa—Kianelipona. AOcomroTHas Temmeparypa (IIkama
temnepatyp Kenpsuna). 3akoH JlanpToHa. M30mpomeccs! B naeaabHOM ra3e ¢ IOCTOSHHBIM KOJUYEeCTBOM
BemlecTBa. [ padudueckoe npencTaBieHne U30MPOIIECCOB: U30TEpMa, H30X0pa, u3obapa.

CBsi3p MEXIy JNaBJICHHUEM U CpeaHEH KUHETUYECKON HJHEpPrueil MoCTyMmaTeNbHOrO TEIJIOBOTO
IBIDKEHUS MOJIEKYN HJEabHOTO Tra3a (OCHOBHOE YypaBHEHHE MOJIEKYISPHO-KHHETHIECKOW TEeOpHu
HJealbHOIO rasa).

CBs3b aOCOJIIOTHOM TeMIlepaTyphl TEPMOJMHAMHUYECKONW CHCTEMBI CO CpPEeIHEH KHHETHYECKOMH
SHEpruer NoCTynaTeNbHOro TEIMJIOBOTO IBHKEHUS €€ YaCTHIL.

TexHuueckne ycTpoicTBa M TEXHOJOTHUECKHE IPOLIECCHl: TEPMOMETp, OapoMeTp, MOJIydeHHe
HaHOMAaTEepUaJOB.

Hemoncmpayuu.

Mogenu ABM>KEHHSI YaCTUL BELIECTBA.

Mopens OGpOyHOBCKOTO JBHKEHHSI.

Buneoponuk ¢ 3anuchio pearbHOT0 OPOYHOBCKOTO JIBHKECHHUS.

Jduddy3ust KuakocTei.

Mopens onbita [lITepHa.

[IpuTsxeHne MOJIEKyIL.

Mogenu KpUcTaJIM4eCKUX PEMETOK.

Habmonenne u rccnenoBaHie H30MpPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomol, NPAKMUKYM.

HccnenoBanne mpoliecca YCTaHOBIEHHA TEIUIOBOTO pPABHOBECHS NPHU TEIUIOOOMEHE MEXIy
ropsiyed U XO0JIOIHOW BOJOH.

Uzyuenne  wm30TepMHUECKOTO  Tpolecca  (PEeKOMEHIOBAHO  HWCMOJB30BaHWUE  LUPPOBOH
nabopaTopun).

N3ydenne n3oxopHOro nporecca.

Nzydenne m3o0apHOTO TIpoIIEcca.

[IpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawunol.

Tepmonnnammueckast (TZ) cucrema. 3amaHue BHENIHWX YCIOBHH Ui TepMOAWHAMHYECKOM
cucTeMbl. BHemHue u BHyTpeHHUe napaMeTphl. [lapameTpsl TepMOIUHAMUYECKONH CUCTEMBI KaK CpeHHe
3HAYEHHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamukyu. CaMONpOU3BOJBHAS —pelaKkcaluus TEPMOIUHAMUYECKON
CHCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mogene uneanbHOro raza B TEPMOJAMHAMHUKE — CHCTEMa YpaBHEHW: ypaBHeHHE MeHJeneeBa—
Krnaneiipona u BelpakeHue JUIsl BHYTpEHHEW 3HEpPTuu. YCIOBUS NMPUMEHHMOCTH 3TOM MOJeNu: HHU3Kas

KOHIIEHTpAIMS YacTHUIl, BEICOKHE TeMIIepaTyphl. BripaskeHue 1y BHYTpeHHEH SHEPTHH OJHOATOMHOTO
UJICATBHOIO ra3a.



KBasucrarnyeckue u HECTATUYECKHUE MIPOLIECCHI.

OneMeHTapHas paboTa B TepMoaWHaMuKe. Beramcienune paboTel 1Mo rpaduky mporecca Ha pV-
IuarpaMme.

Termomnepenava kak cnocod M3MeHEHH BHYTPEHHEH SHEPTUH TEPMOJAMHAMHYECKOH CUCTEMBI 0e3
coBepIieHus: paboThl. KOHBEKIUS, TEIUIONPOBOIHOCTD, U3JIyUYCHHE.

KomnuectBo Temnotel. TemnoéMkocTs Tena. YaeinbHas U MOJSPHAs TEILUIOEMKOCTH BEIIECTBA.
YpaBHenue Maliepa. YpaenbHas TEIIOTa CropaHus TOIUIMBA. Pacyér KoauMyecTBa TEIJIOTHI MpHU
terioniepenade. Ilorstre 06 aqnabaTHOM TpoIiecce.

[lepBsiii 3aK0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomumuecTBo TEIoTh U paboTa Kak Mephl
W3MCHCHHS BHYTPEHHEH SHEPTUH TEPMOJIUHAMHYIECKON CUCTEMBL.

BTopoil 3akOH TepMOAMHAMUKHU [JJIs1 PAaBHOBECHBIX IPOLECCOB: YEpe3 3aJaHHOE PABHOBECHOE
COCTOSIHHE TEPMOJMHAMHYECKOW CHCTEMBI IPOXOJIUT E€JAMHCTBEHHas aauabarta. AOCONOTHas
TeMIleparypa.

BTopoil 3ax0H TepMOAMHAMUKY ISl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO MEPENaTh TEIIOTY
oT Oonee xomomHOro Tenma K Oojee Harpetomy 0e3 kommeHcamwm (Kimaysmyc). HeobGpaTumocTthb
MPUPOIHBIX MTPOLIECCOB.

[Ipuntune! neiicTBus TerioBex MamuH. KIT/I.

Maxkcumanbaoe 3Hauenue KIT. I{ukn KapHo.

OKOJIOTUYECKHUE AaCMEKThl HCIONb30BAaHUSI TEIUIOBBIX JBurareneil. TermmoBoe 3arpsi3HEHUE
OKpYKalollen Cpebl.

TexHuyeckue yCTPOHCTBAa U TEXHOJOTUYECKUE MPOLECCHl: XOJOAWIbHUK, KOHIUIIMOHED,
MU3ETBHBIM W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA, MOMyYEHHUE CBEPXHHU3KUX TEMIIEpaTyp,
YTUIM3ALUS ~ «TEIUIOBBIX»  OTXOJOB C  HKCIOJB30BAHMEM  TEIJIOBOIO  HAcoca,  yTHIM3aLUs
OMOOPraHNYECKOTO TOILIMBA JUIS BEIPAOOTKH «TEIIOBOI» U 3JICKTPOIHEPTHH.

Hemoncmpayuu.

W3meHenmne Temmnepatypsl pu aanadaTHUeCKOM PacIIupeHUH.

BosayniHoe orauso.

CpaBHEHUE yIETbHBIX TEIIOEMKOCTEH BELIECTB.

Croco0bl U3MEHEHUS BHYTPEHHEH YHEPTHH.

UccnenoBanne annabaTHOTO mpoIiecca.

KomnbroTepHbie MOI€IH TEILTOBBIX JBUTATENCH.

Yuenuueckuii akcnepumenm, nadopamopnusie padomol, RPAKMUKYM.

N3mepenue ynenpHOM TEm1oEMKOCTH.

HccnenoBanue mporiecca OCTHIBAHUS BEIIISCTBA.

UccnenoBanne annabaTHOTO mporiecca.

N3yuenue B3anMOCBSI3U YHEPTUH MEKMOJICKYJISIPHOTO B3aHMOJICHCTBUS U TEMIIEPaTyphl KUTICHUS
KUAKOCTEH.

Tema 3. Azpecammnsie cocmoanusn eewjecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanue u KoHIeHcaIws. Mcnapenne u kureHre. Y aenbHas TEIIoTa IapooOpa3oBaHus.

Hacpiiennele ¥ HeHachlllleHHbIE Mapbl. KadecTBeHHas 3aBUCUMOCTh IUIOTHOCTH U JIaBJICHHS
HACBHIIICHHOTO Mapa OT TeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bhEMa HACKHIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpPaTyphl KUIIEHUS OT JABJICHUS B )KUJKOCTH.

BnaxxHocTh Bo3/tyxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammmaeckne u aMopdHBIE Tena. AHH3OTPOINS CBOWCTB KpPHCTALIOB.
[InaBnenue u KpucTauM3anus. Y IenbHas TEIUIOTa TuiaBieHus. CyOommarust.

Hedopmammu tBEpHoro Tena. Pactsxenne m cxarwe. Casur. Moayns FHOnra. Ilpenen ympyrux
nedopMaruii.

TerioBoe pacmupeHre >XKUAKOCTEH M TBEPABIX Tel, O0BEMHOE W JIMHEHHOE pacIIupeHHeE.
AHTapMOHHM3M TeIIOBBIX KOJEOaHWM YacTHI] BEllecTBa KaK MPHYMHA TETUIOBOTO PACHIMPEHHs Tell (Ha
KaueCTBEHHOM ypPOBHE).



[IpeobpazoBanue 2HEPTUH B (ha30BBIX IMEPEXOax.

YpaBHEHHUE TEIJIOBOTO OaaHca.

[TosepxHocTHOE HaTsbKeHUE. KOahHUIIMEHT MOBEPXHOCTHOTO HaTshKeHUsl. KanuispHele siBIeHUsI.
JlaBieHue moa NCKPUBIIEHHOW MOBEPXHOCTHIO xuaAKocTH. Dopmyna Jlammaca.

TexHu4yeckne YCTPOMCTBA M TEXHOJOTHYECKHE MPOIECCHI: KUAKWE KPHUCTAUIBI, COBPEMCHHBIC
MaTepHrabl.

Jemoncmpayuu.

TennoBoe paciMpeHue.

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenne. Kunenue npy NOHIKEHHOM JaBICHHH.

W3mepeHre CHITbl TOBEPXHOCTHOTO HATSHKEHUSI.

OMNBITH ¢ MBUIBHBIMH TIEHKAMH.

CmaunBanye.

Kanunnspaele sBieHus.

Mogenu HEHbIOTOHOBCKOM JKHKOCTH.

CriocoObI U3MEPEHUs BIAXXHOCTH.

HccnenoBanue HarpeBaHus U IIIABJICHUS KPUCTALTHIECKOTO BEIIECTRA.

Bungsr nedopmanuii.

Habmonenne manbix gedopmaruid.

Yuenuueckuii axkcnepumenm, nabopamopnusie padomol, RPAKMUKYM.

N3ydenne 3aKk0HOMEPHOCTEN UCTIAPEHHUSI KUIKOCTEH.

N3mepenne ynenpHoM TEIIOTH! IUIABJICHHUS JIbJA.

W3ydeHne cBOWCTB HACHIIIEHHBIX TTAPOB.

N3mepenne abcoIIOTHOM BIQXKHOCTH BO3/yXa M OIICHKA MAcChl IAPOB B IIOMEIIICHUH.

N3mepenne kodpPuImeHTa moBepXHOCTHOTO HATSIKCHUS.

N3mepenne moxyns FOHra.

HccenenoBanne 3aBUCUMOCTH JehOpMAaIiK PE3MHOBOTO 00pa3iia OT MPHIIOKEHHOW K HEMY CHITBIL.

Paznen 4. DiaekTpoaMHAMHUKA.

Tema 1. Inexmpuueckoe none.

DnexTpuzaius Tel U €€ MpOsSBICHUS. DISKTPUIECKU 3apsia. lBa BHIa NEKTPHUECKUX 3apsIOB.
[IpoBoAHMKH, NUAJIEKTPUKU W TOJYNPOBOJHUKU. OJIEMEHTAPHBIA JJICKTPUYECKHUIA 3apsia. 3aKkoH
COXpaHEHUs SJIEKTPUIECKOTO 3apsiaa.

B3aumogeiictBue 3apsinoB. Toueunsie 3apsaasl. 3akoH Kynona.

OnexTpuueckoe noze. Ero neficTBrie Ha 3NeKTpHYECKUE 3apsbl.

Hanpsok€aHocts  amekTpuueckoro  monst.  IlpoOmberit  3apsin.  JlmHWM — HampsKEHHOCTH
aaeKTpuueckoro mois. OTHOPOIHOE AIEKTPUUECKOE TIOJIE.

[ToTeHIIMaNBHOCTD  DJEKTPOCTATUYECKOr0 TMOoNA. Pa3HOCTh TIOTEHIHMAIOB ¥ HaNpsHKEHHUE.
[ToTennmanbHast 3HEPrus 3apsia B dJIEKTpOCTaTUUECKOM moiie. [loTeHran 31eKTpoCcTaTuYecKOTo MoJIs.
CBs3p  HampsOKEHHOCTH TOJS W PA3HOCTH TOTEHIHANOB [Tl DJIEKTPOCTATHYECKOTo Mo  (Kak
OJTHOPOJTHOTO, TaK U HEOJHOPOIHOTO).

[TpuHIUT CYTIepIO3UIINH IIEKTPUICCKUX MTOJICH.

ITone Toueunoro 3apsna. [loire paBHOMEpHO 3apstkeHHON cephl. [lose paBHOMEPHO 3apsKEHHOTO
mo o0béMy mapa. [loje paBHOMEpHO 3apsHKEHHONH OECKOHEUHOW IUIOCKOCTH. KapTwHBI JTHHHIA
HaNPsHKEHHOCTH dTUX MOJIEH U AKBUMIOTEHITHAIBHBIX TIOBEPXHOCTEH.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBHUE PABHOBECHS 3aPSA0B.

JMDIIeKTPUKH B DIIEKTPOCTATUIECKOM TI0JIe. JIMaeKTpryuecKkasi MpOHUIIAEMOCTh BEIIECTRA.

Kongencatop. DnekTpoéMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTD TNIOCKOTO KOHEHCATOPA.

[TapannenpHOE coenuHeHrEe KOHAeHCATOPOB. [locnenoBarenbHOE COeTMHEHNE KOHICHCATOPOB.

OHeprus 3apsHKeHHOTO KOHIGHCATOpa.

JBrxenue 3apsHKeHHON YacTUIIBI B OTHOPOTHOM 3JIEKTPUUECKOM IIOJIE.



TexHuueckne yCTPOHCTBA M TEXHOJOTMYECKHE IIPOLECCHI:  JIEKTPOCKOIN, 3JIEKTPOMETD,
3NIEKTPOCTaTHYECKas 3alIMTa, 3a3eMJICHUE AIIEKTPONPHUOOPOB, KOHAEHCATOPEI, reHepatop Baun ne ['paada.

Hemoncmpayuu.

YeTpoicTBO M NPUHLUIT AEUCTBUS SIIEKTPOMETPA.

OJeKTpudecKoe o€ 3apsAKEHHBIX IIAPUKOB.

OJNeKTpHUYecKoe MoJ€e ABYX 3apsKEHHBIX IIACTHH.

Mogens 31eKkTpocTaTuueckoro reneparopa (Ban ne I'paada).

IIpOoBOAHMKH B DJIEKTPUUECKOM IIOJIE.

OneKkTpocTaTudecKas 3aluTa.

Y CTpoHCTBO U JEHCTBUE KOHJAEHCATOPA IIOCTOSIHHOM U EPEMEHHON EMKOCTH.

3aBHUCHMOCTB JIEKTPOEMKOCTH IJIOCKOI'0 KOHAEHCATOPA OT IJIOLIAI IIACTHH, PACCTOSAHUS MEXTY
HUMH U AUBJIEKTPUIECKON POHUIIAEMOCTH.

OHeprus 3JeKTPUIECKOT0 MO 3apPsDKEHHOT0 KOHIEHCaToPa.

3apsAnka U pa3psiika KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi, RPAKMUKYM.

OneHka cuil B3aUMOJEHCTBUA 3apsHKEHHBIX Tell.

Habmonenne mnpeBpallieHdss SHEPrUM  3apsHKEeHHOTO KOHJAEHCATOpa B OJHEPTHI0 HU3IY4YEeHHS
CBETOIUOJA.

W3ydeHune npoTekaHus TOKa B LU, COAEpKaIIeH KOHAEHCATOP.

Pacnpenenenne pa3sHOCTH NOTEHIMAJIOB (HANPSDKEHMS) IPU IOCIEAOBATEIbHOM COEAMHEHUU
KOHJIEHCAaTOPOB.

HccnenoBanne pa3psiga KOHAEHCATOpa Yepe3 pe3nucTop.

Tema 2. [locmoannwlii 31eKmpudeckuii mok.

Cuna toxka. ITocTOAHHBIN TOK.

VYcnoBus CyIiecTBOBAaHHS MOCTOSHHOTO 3JIeKTpUUYecKoro Toka. VMcrounuku toka. Hanpspkenne U
uJJIC £.

3axon OMa s yJacTKa HenH.

OJNeKTpUYECcKOe CONPOTUBIEHUE. 3aBUCUMOCTE CONPOTHUBIIEHUS] OHOPOJHOTO MIPOBOAHUKA OT €r0
JUIMHBI ¥ TUTOILA/IH MTOTIEPEYHOTO CEYeHUS. Y IeTbHOE COMPOTHBIIEHUE BEIIECTBA.

IlocnenoBaTensHOE,  MapauleNbHOE, CMEIIAHHOE  COEIWHEHHE  NPOBOJHHKOB.  Pacuér
Pa3BeTBIEHHBIX eKTprueckux uenei. [Ipasuna Kupxrodga.

Pabota snextpudeckoro Toka. 3akoH Jxoynsa—JIenra.

MoOIHOCTE 3JIEKTPUUYECKOr0 TOKA. TeroBas MOLHOCT, BBIAEIAEMAas Ha pE3UCTOpE.

OJIC u BHyTpEeHHEE CONPOTHBICHHE HMCTOYHMKA TOKa. 3akoH OMa JUId TMONHOM (3aMKHYTOM)
3JIEKTPUYECKOH IeNn. MOIIHOCTh HCTOYHMKA TOKa. KOpoTKoe 3aMbIKaHueE.

KonzaencaTop B 11emu NOCTOSHHOTO TOKA.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: aMIEPMETP, BOJIBTMETP, PEOCTaT,
CYETUUK DJIEKTPUUECKOU SHEPTUH.

Hemoncmpayuu.

W3mepenne critbl TOKa U HAIPSKEHUSL.

HccnegoBanne 3aBUCUMOCTH CHIIBI TOKa OT HANpsOKEHUS JUISI pE3UCTOpa, JIaMIIbl HAaKaIMBaHUS U
CBETOIUOJA.

3aBHCHUMOCTb CONPOTHUBIICHUS IMIUHIPUYECKHUX MTPOBOJHUKOB OT JUIMHBI, TUIOIAAN MOMEPEUHOr0
CCUCHUS U MaTepHaa.

WccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTHUBIIEHUS MIPH MOCTOSIHHOM HalpsiKEHUU.

[Ipsmoe wm3mepenne OJIC. KopoTkoe 3amplkaHue TalbBaHMYECKOTO »JJ€MEHTa M OIICHKa
BHYTPEHHETO COIPOTHUBIICHMUS.

CriocoObl coeMHeHNsT KICTOYHUKOB Toka, IJ]C GaTtapeii.

Hccnenosanne pasHOCTH MOTEHIUAIOB MEXKAY MOIIOCAMH UCTOYHHMKA TOKA OT CHJIBI TOKA B LICIH.

Yuenuueckuit 3xcnepumenm, nabopamopnvie padomoi, RPAKMUKyM.



HccnenoBanne cMemaHHOTO COSTUHEHUS PE3UCTOPOB.

W3mepenne y1enbHOT0 CONPOTUBIIEHUS IPOBOIHUKOB.

I/ICCHGZ[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TOKA OT HAIIPSPKCHUA IJI JIaMIIbl HaKaJIMBaHUWA.

YBenuueHwue npesena u3MepeHus amnepMeTpa (BoJIbTMETPa).

N3mepenne /1C u BHYTpEHHETO CONIPOTUBIICHUS HICTOYHHKA TOKA.

Hccnenosanue 3aBucumoctd IJIC rajgbBaHMYECKOTO BJEMEHTa OT BpPEMEHU MPU KOPOTKOM
3aMBIKaHUH.

HUccnenoBanne pa3HOCTH MOTEHITHAIOB MEXKAY TOJIIOCAMH UCTOYHHUKA TOKA OT CHITBI TOKA B IIEITH.

Hccnenosanne 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

DneKkTpudeckas MPOBOAUMOCTh PA3JMYHBIX BEMISCTB. DJEKTPOHHAS MPOBOJUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb COTIPOTUBJICHHS METAJIOB OT TeMIeparypbl. CBEpXIIPOBOIUMOCTb.

OneKTpudeckuii TOK B BakyyMme. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoguuku. CobcTBeHHas 1 IPUMECHAasi TPOBOANMOCTh MOIYNIPOBOAHUKOB. CBOMCTBA P—N-
niepexosa. [lomynpoBoIHUKOBBIE IPUOOPEI.

DNEeKTPUYECKH TOK B 3JIEKTPOHUTAX. DJICKTPOJUTHYECKAS JAUCCOIHMANUS. DJIEKTPOIU3. 3aKOHBI
@Dapajes 11 3JIEKTPOIIN3a.

DNIeKTPUUECKH TOK B razax. CaMoCTOSITEIbHBIN U HECAMOCTOSITENbHBIN pa3psl. PaznuuHbie THIIBI
camocToATeNnbHOro paspsaaa. Momausd. [1nasma.

TexHnueckne yCTpONCTBa M MPAKTHYECKOE NMPUMEHEHHE: Ta3opa3psaHble JaMITbI, AJIEKTPOHHO-
nydeBas TpyOKa, OIYIPOBOAHUKOBEIE PUOOPHI: U0, TPAH3UCTOP, (POTOINO, CBETOIHMO, TATbBAHUKA,
pa(i)I/IHI/IpOBaHI/Ie MCIY, BBIIIJIABKA aJIFIOMHUHUSA, 3JICKTPOHHASA MUKPOCKOIIHA.

Hemoncmpayuu.

3aBHCUMOCTH COMMPOTHUBJICHHUA METAJUIOB OT TEMIICPATYPEIL.

[IpoBOAMMOCTP 3JIEKTPOITUTOB.

3akoHsI 25ekTponn3a Papazes.

HckpoBoii paspsii 1 IpOBOJUMOCTD BO31yXa.

CpaBHEeHHE IPOBOIUMOCTH METAJLIOB U MOy IPOBOIHUKOB.

OIHOCTOPOHHSS MPOBOAUMOCTH TUOA.

Yuenuueckuii axkcnepumenm, nabopamopnusie padomolt, RPAKMUKYM.

Habmonenue anekrporusa.

W3mepenwne 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTHUBIICHUS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJBT-aMIICPHOI XapaKTEPUCTUKH JAHOIA.

Du3uyecKuii MPaKTUKYM.

CriocoObl  M3MepeHus (U3MYECKUX BEIMYMH C HKCIOJb30BaHHEM AaHAIOTOBBIX W HU(POBBIX
M3MEPHUTEIHHBIX NMPHUOOPOB M KOMITHIOTEPHBIX AATYMKOBBIX CHUCTEM. AOCOIOTHBIE M OTHOCHTEIIbHBIC
MOTPEIIHOCTH U3MepeHH hu3nueckux BennurH. OLeHKa IpaHHLl TOTPEITHOCTEH.

IIpoBeneHre KOCBEHHBIX W3MEPEHUH, WCCIICIOBAaHMN 3aBUCHUMOCTEH (M3WUECKUX BEIUIHH,
MpOBepKa TMpPENJIOXKEHHBIX TUNoTe3 (BBIOOP W3 paboT, OMHCAHHBIX B TEMAaTHYECKHX pasjenax
«YYeHHYECKUI IKCIIEPUMEHT, J1JaAOOPaTOPHBIC PabOTHI, IPAKTUKYM).

Me:xnpeaMeTHbIe CBS3HU.

Uzyuenne xypca ¢usuku yriayOnéHHoro ypoBHs B 10 Kimacce ocymiecTBiseTcss ¢ y4€TOM
COJIepKaTeNIbHBIX MEXIIPEIMETHBIX CB3€H C KypcaMu MaTeMaTUKH, OWMOJIOTHH, XWMHH, reorpaduu u
TEXHOJIOTHU.

Medxcnpeomemnoie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE,
Hay4yHbI (hakT, THIOTe3a, (U3MYecKas BeNWYWHA, 3aKOH, Teopws, HaONMIOJeHWe, HKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJIENb, U3MEPEHHE, TIOTPEITHOCTH M3MEPEHUH, N3MEpUTENbHbIE TTPUOOPHI, UPpPOBast
naboparopusi.



Mamemamuxa: penieHne cucTteMbl ypaBHeHHH. JInHeitHas dyHKIus, mapadomna, runepooia, ux
rpaduku u cBoiicTBa. TpuroHomerpudeckrue (QyHKIMH: CHHYC, KOCHHYC, TAHIT€HC, KOTAaHTE€HC, OCHOBHOC
TPUTOHOMETPHUUECKOE TOKIECTBO. BEKTOPHI M X MPOEKIINK Ha OCH KOOPIUHAT, CIIOKEHUE BEKTOPOB.

buonozusa: mexannmueckoe IBMKEHUE B J)KUBOU mpupone, Aud@y3us, ocMOC, TEINIOOOMEH KUBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsS3HEHUE OKPYXKAIOIICH CPe/ibl, YTHIIN3alUs OMOOPTaHUYECKOTO TOILTUBA JJIs
BBIPA0OTKH «TEIIOBOI» W JJEKTPOIHEPTHH, MOBEPXHOCTHOE HATSKEHHE W KAaNWUIAPHBIE SBICHUS B
NPUPOJIE, DIEKTPUUECCKUE SIBICHUS B )KUBOU MIPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHWE aTOMOB W MOJEKYJ, MOJb BEIECTBa,
MOJISIpHAs Macca, MOoJIyYeHUe HAaHOMAaTepUaloB, TEIIOBBIE CBOMCTBA TBEPIBIX TN, KUIKOCTEH U ra3os,
KUAKAE KPHUCTAIUTBI, DJICKTPUUYECKHUE CBOWCTBA METAIUIOB, DJICKTPOJIMTHYECKAS — JUCCOLHMAIIUSA,
raJlbBaHUKa, dJIEKTPOHHAS MUKPOCKOITHSI.

T'eozpaghus: BIaXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusa: tmpeoOpa3oBaHWe ABIDKEHHWH C HCIIONB30BAaHMEM MEXaHW3MOB, VUET CyXOTO H
KHUJIKOTO TPEHUs B TEXHUKE, CTATHYECKHE KOHCTPYKUMHU (KPOHIITEWH, pemérdaThie KOHCTPYKIIWH),
WCTIOJIb30BaHME 3aKOHOB COXPAHEHUS MEXAaHWKH B TeXHUKE (TMPOCKOI, BOJAOMET M APYTHE), ABUTATENb
BHYTPEHHETO CropaHusi, mapoBas TypOuWHa, OBITOBON XOJOIWIBHHUK, KOHIWIMOHEP, TEXHOJIOTHH
noJIiydyeHuss COBpPEMCHHBIX MATEpuaJioB, B TOM YHUCJIC HAHOMATCpUAJIOB, HW HAHOTCXHOJIOTHH,
3JIEKTPOCTATHIECKAS 3aIuTa, 3a3eMIIeHIe AIEKTPOTIPUOOPOB, ra3opaspsaHble JIAMITHI,
TIOJTyTIPOBOTHUKOBBIE MPUOOPHI, TAJIbBAHUKA.

IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMEI 110 ®M3UKE HA YPOBHE
CPETHET'O OBIIET'O OBPASOBAHUAJIMYHOCTHBIE PE3YJIbTATDI

JIMUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHOTO mnpeamera «Dusnka» TOIKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCs PYKOBOCTBOBAThHCS C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UIHCH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OPHUCHTAIMKA, TIO3UTHUBHBIX  BHYTPEHHUX  YOCKICHUH,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM LEHHOCTSAM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
ONbITAa M ONbITA JIEATEIIBHOCTU B IMPOLECCE pEaIU3allMd OCHOBHBIX HAalpaBJI€HUN BOCIUTATEIBHOMN
JIeSTEAbHOCTH, B TOM YHUCIE B YACTH:

IPaKIAHCKOT0 BOCIIUTAHMSA:
e  CchHOPMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUU 00YUJAIONIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTBA;
® TPUHATHEC TPATUIMOHHBIX OOIICUETOBEYCCKMX T'yMaHUCTHYSCKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JESTCILHOCTh B HWHTEpPECax TPAXKIAHCKOTO OOIIECTBa,

y4acTBOBATh B CAMOYIPAaBICHUH B 00pa30BaTENbHON OpraHU3aIui;

e yMEHHE B3aMMOJCHWCTBOBATh C COIUAIBHBIMA MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUSIMHU

Y Ha3HAYEHUEM;
® TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIBHOCTH.
NMAaTPHOTHYECKOr0 BOCIMTAHUSA
e  CcHOPMUPOBAHHOCTH POCCUHCKOM I'paxTaHCKOH HICHTUIHOCTH, MaTPUOTH3MA,
® [IEHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUSIM POCCUMCKUX YUYEHBIX B
00nacTy (PU3NKU U TEXHUKE.
JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e chopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3THYECKOTO TIOBEICHHS,



CIIOCOOHOCTH OIICHUBATh CUTyallUl0 U MPUHUMATh OCO3HAHHBLIC PCHICHHA, OPUCHTUPYACH HaA
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YUCJIC B ACATCIbHOCTH y‘IéHOFO;
OCO3HAHHUC JIMYHOI'O BKJIaAa B IOCTPOCHHUC YCTOﬁqHBOFO 6yﬂymer0.

ICTECTUYECCKOI'0O BOCIIMTAHUSA

JCTETHYECKOE OTHOILIEHHE K MHUpPY, BKIIOYasg JCTETHKY HAy4YHOI'O TBOPYECTBA, MPUCYILIETO
(u3nIecKol HayKe.

TPYI0BOIr0 BOCIIUTAHMS:

WHTEPEC K PA3IUYHBIM chepaM MpodeCCHOHAIBLHOW NEATEIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(U3MKOH M TEXHHWKOW, yYMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaylied mnpodeccuun u
peaM30BbIBATH COOCTBEHHBIC )KU3HCHHBIC TUTIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHIO M CaMOOOpa30BaHHIO B 00jacTh (PU3UKH Ha
MPOTSHKEHUH BCEH YKU3HMU.

IKOJOITHYE¢CKOIro BOCIMTAaHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHHE TJO0AJbHOrO  Xapakrepa
9KOJIOTHIECKHUX MTPOoOIeM;

IJJAHUPOBAHUE U OCYILECTBJIEHUE JCHUCTBUI B OKPYKAIOLIEH CpEJe Ha OCHOBE 3HaHUA LEIei
YCTOHYHMBOTO PAa3BUTHSA YEIIOBEUECTBA;

pacoimpC€HuC OIIbITa JACATCIbHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTU Ha OCHOBC MMCIOMIUXCS
3HaHWH 10 (U3HKE.

HEHHOCTH HAYYHOT'O NMO3HAHUSA

c(OpMHUPOBAHHOCTH MUPOBO33PEHHSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
¢u3rIecKoi HayKH;

OCO3HAHWE [IEHHOCTH HAy4YHOH [esATeTbHOCTH, TOTOBHOCTh B Mpolecce H3Y4YeHUS (UIUKU
OCYIIECTBIIATH MPOSKTHYIO M UCCIIEA0BATENBCKYIO IEATEILHOCTh HHANBHIYAIBHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUS
ba3oBble JiorH4ecKHe 1elCTBUA:

CaMOCTOSITETbHO  (DOPMYNIHMPOBaTH W  aKTyaJH3UpOBaTh MpoOieMy, paccMarpuBaTh &
BCECTOPOHHE;

OTIPEAETIATH LIETH AeSTeTbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX TOCTHKEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHSI B PACCMATPHUBACMBIX (PU3UUECKUX SIBICHUSIX;
pas3pabareIBaTh IUIAH PELICHUS] MPOOJIEMBI C YU€TOM aHajlM3a MMEIOLIMXCS MaTepPHAIbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OIICHWBAaTh COOTBETCTBHE PE3YJbTATOB ILENAM,
OIIEHWBATh PUCKHU TIOCTIE/ICTBUI IEATEIBHOCTH;

KOOPAMHHUPOBAaTb M BBHINOJNHATH pabOTy B YCIOBHAX pEATbHOTO, BHUPTYAIBHOTO U
KOMOMHHMPOBAaHHOT'O B3aMMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIUIEHUE TIPU PELICHUH )KU3HEHHBIX MPOoOIeM.

Ba3oBble ncciienoBarTebCcKue JeCTBUA .

BJIaJACTh Haquoﬁ TepMHHOJ’IOI‘Heﬁ, KIIFOYEBBIMHU ITIOHATHUAMHA U METOJaMHU (1)I/ISI/I‘ICCKOI‘/‘I HAYyKH,
BJIQJICTh HABBIKAMHU Y4eOHO-MCCIICJOBATEIBCKOW M MPOCKTHOW MACSITeIHHOCTH B 00JacTu
(GU3UKHU, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIHHOMY TOWUCKY METOJIOB pCIICHHS
3aaa4d (1)I/I3I/ILI€CKOFO CoACpiKaHus, MIPUMCHCHUIO PA3JIMYHBIX METOJOB ITIO3HAHU,

BIAJCTh BHJAMH JCATCILHOCTH TI0 IOJYYEHHI0O HOBOTO 3HAHUS, €r0 HWHTEPIPETAIHH,
MpeoOpa3oBaHUI0O M TNPUMEHEHHUIO B Pa3lIMYHBIX YYEOHBIX CHUTyallMsIX, B TOM YHCJIE TpHU
CO37TaHUH YIEOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;



BBISBIIATH NPUYMHHO-CIIENCTBEHHBIE CBSI3M M aKTyalW3UpOBaTh 3ajady, BBIIBUTATh THIIOTE3Y
e€ peuleHHsa, HaXOOUTh apryMEHTHl Ui J0Ka3aTelbCTBAa CBOMX YTBEP)KICHHI, 3a/laBaTh
napaMeTpbl ¥ KpUTEPUH PEIICHNUS;

aHAJIM3UPOBATH TOJIYYCHHBIEC B XOJ€ PEIICHUS 3a/1a4H Pe3yIbTaThl, KPUTHIECKH OIEHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

CcTaBUTh U (HOpPMyNIHpOBaTh COOCTBEHHBIE 3a7adi B 00pa3oBATENBbHOUN NEATENHHOCTH, B TOM
YHCIIe TPU U3YYEeHUH QU3UKY;

JaBaTh OLEHKY HOBBIM CHTYAIMsIM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MIEPEHOCHTH 3HaHUS 10 (GU3NKE B IPAKTUIECKYIO 00JIaCTh KU3HENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE HJICH, IIPEJjIaraTh OPUrHHANBHEIC TIOIXO/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331241, TOIYCKAIOIINE AIbTEPHATUBHBIC PEILICHHUS.

Padota ¢ nndopmanueii:

BIIQJICTh HABBIKAMH TIONY4YCHUs HHGOPMAIUU (U3NISCKOTO COJCPXKAHUS W3 HCTOYHHUKOB
pasHBIX THUIIOB, CaMOCTOSTENILHO OCYIIECTBISTH IOWCK, aHAllM3, CHCTEMAaTH3alui0 |
HUHTEPIIPETAIMIO HHPOPMAITH PA3THYHBIX BUAOB U (HOPM MPEICTABICHUS;

OIIEHUBATH IOCTOBEPHOCTH UH(DOpMAIHY;

HCIOJIB30BaTh CpPCACTBA I/IH(i)OpMaHI/IOHHBIX 1 KOMMYHHKaIlMOHHBIX TEXHOJIOTUH B pemiCcHUun
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTaHH3AIlMOHHBIX 3a7a4 ¢ COOJOJCHUEM TpeOOBaHUMN
OPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcoCcOepeKeH s, IPABOBBIX U STHUECKHX
HOPM, HOpM HH(POPMAITMOHHOH 0€301TaCHOCTH;

CO3/aBaTh TEKCTHI (PU3UUECKOTO COMEPKaHMs B Pa3NUYHBIX opMarax ¢ ydéTOM Ha3HAYCHUS
WHpOpMAIIMM M IEJICBOW ayIWTOPWH, BBIOMpas ONTHMAaJbHYIO (OpMY IpelcTaBICHUS U
BU3yaJIU3allnH.

KOMMyHI/IKaTI/IBHLIe YHHuBepcCaJibHbIC y‘leﬁ]—[l)le Z[eﬁCTBHﬂ:

OCYIIECTBIIITH OOICHNE HAa YpOoKaxX (DM3UKH U BO BHE-YPOUHOH EATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYaIUl U CMATYaTh KOH(JIUKTHI,

Pa3BEPHYTO M JIOTUYHO HU3JIaraTb CBOK TOUKY 3PEHUS C UCIOJIb30BaHUEM SI3BIKOBBIX CPEICTB;
MMOHUMATh W UCTIOJH30BaTh MTPEUMYIIECTBA KOMaHIHON ¥ WHANBUIYAIEHOW PaOOTHI;

BBIOMpPATh TEMATHKy M METOJBI COBMECTHBIX JEWCTBHHA C Yy4ETOM OOIMMX HHTEPECOB U
BO3MOKHOCTEH KaKJI0I'0 YieHa KOJUICKTHBA;

MPUHUMATh LEIN COBMECTHOM AESITENLHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH NECHUCTBHS
no €€ JOCTW)KEHHUIO: COCTAaBJATh IUIaH JEWCTBUM, PacHpedceisaTh POJd C Y4ETOM MHEHHUU
YYaCTHHKOB, OOCYXKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIJa M KaKJOrO YYaCTHHKA KOMaHBI B OO pe3ysbTaT IO
pa3pabOoTaHHBIM KPUTEPHUSIM;

npejyiaratb HOBBIE IPOEKTHI, OLIEHUBATh MJIEU C TMIO3UIIMHM HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILUECTBJIATh MO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IMYHBIX CUTYyalUsIX, OPOSBISATH
TBOPYECTBO U BOOOPaKEHUE, OBITh HHUIIMATUBHBIM.

PerynssTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiicTBUS
Camoopranu3anus:

CaMOCTOSITETPHO OCYIIECTBIIATh I[MO3HABATENBHYIO JEeSATENFHOCTh B 00JacTH (GU3WKH U
aACTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTH U ()OPMYJTUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOATEIBHO COCTABISATh IUIAH pELICHUS pacuyE€THBIX M KayeCTBEHHBIX 3a4ay, IUIaH
BBITIOJIHGHUST TIPAKTUYECKOW paboOThl € Y4E€TOM HMEIOIIMXCS PECYpPCcoB, COOCTBEHHBIX
BO3MO>KHOCTEW U NPEOYTEHUN;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;

paciupsTh paMKH y4eOHOTO MPEMETa Ha OCHOBE JIMYHBIX MMPEANOYTEHHUIA;



JenaTtb OCO3HaHHBIA BBIOOP, ApryMEHTHpPOBATh €ro, Oparb Ha ceOs OTBETCTBEHHOCTH 32
peleHue;

OLICHUBAThH MPHUOOPETEHHBIH OTIBIT;

croco0cTBOBaTh ()OPMHUPOBAHUIO M MPOSIBICHUIO SPYAULMKA B 001acTH (DU3MKH, MOCTOSHHO
MOBBIIIATH CBOH 00pa3oBaTeNIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTpO.Tﬂ), IMOIMOHAJbHbII HHTEJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsM, BHOCHTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHHBATH
COOTBETCTBHE PE3YIBTATOB LIEIAM;

BJIa/IETh HABBHIKAMHU TIO3HABATEIHHON pedIeKCHH KaKk OCO3HAaHWS COBEPIIAEMBIX NEHCTBUH U
MBICTIUTEIBHBIX IIPOLIECCOB, X PE3YIBTATOB M OCHOBAHUI;

WCTIOJIh30BATh MPUEMBI pedIeKCHH JJIS OIEHKH CUTYAIlUH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELIECHUS IO UX CHIKECHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IPU aHAJIHM3€ PE3yJIbTaTOB JesTeIbHOCTH;
NpUHUMATH ce0s, TOHMMasi CBOM HEOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX HPU aHAIHU3E PE3YIbTAaTOB IEATEILHOCTH;
MIPU3HABATH CBOE MPABO U MPABO IPYTHX HA OMIHOKH.

B mpouecce nocTwxeHHs JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS NMPOrpaMMbl MO (PH3HMKE Ui YpOBHA
cpemHero ooOmiero oOpa3oBaHUs y OOYYAIONIMXCSl COBEPIICHCTBYETCS AMOIMOHATBHBIA HHTEIJICKT,
MpeAnoaralo i cOpMHUPOBAHHOCTE:

CaMOCO3HAHHMS, BKIIOYAIONIETO CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE COCTOSHHUE,
BUJIETh HaNpaBJICHUs Pa3BUTHS COOCTBEHHOH SMOLMOHAILHON cdepbl, ObITh YBEpEHHBIM B
ce0e;

CaMOpEryJIMPOBaHMs, BKIFOYAIONIET0 CAMOKOHTPOIIb, YMEHHE MPUHAMATh OTBETCTBEHHOCTD 32
CBOE TOBEJICHNE, CIIOCOOHOCTD aJaTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHHSIM U TIPOSIBIIATH
THOKOCTB, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHBALMK, BKIIIOYAIONIEH CTPEMJICHHE K JOCTIKEHHIO ILENM U YCIexy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE ACHCTBOBATh, UCXO/S U3 CBOUX BO3MOKHOCTEIA;
SMIIaTHH, BKJIIOYAIOMIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAJIBHOE COCTOSHUE JPYTHX,
VUUTBIBATh €r0 TpPU OCYIIECTBICHWU OOIIEHHs, CHOCOOHOCTb K COYYBCTBHIO H
COIEPEKUBAHMIO;

COIMANTGHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTHMHU
JFOABMU, 3200 THTHCS, IPOSIBIISATH HHTEPEC U pa3peniaTb KOH(IUKTHL

[NPEAMETHBIE PE3VJIbTATBI

K xon1y o0yuenus B 10 knacce nipenMeTHbIE pe3yNbTaThl Ha YTIyOIEHHOM ypOBHE JOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH ¥ OOYUAFOIINXCSI YMEHHMN

MTOHUMATH POJIh (PH3UKH B YKOHOMHYECKOM, TEXHOJIOTHIECKOH, SKOJOTHIECKOM, COITHAIBHON H
9THYECKOH cepax NesTeIbHOCTH YeIoBeKa, POjb U MECTO (PM3HKH B COBPEMEHHON Hay4HOU
KapTHHE MHpa, 3HAUEHHE OMNHCATEeNbHOW, CHUCTEeMaTHU3MPYIOUIEH, OOBSICHUTENbHON U
NPOTHOCTHYECKON (YHKUIMHK (U3HUECKOH TEOpHH — MEXaHHKH, MOJCKYISIPHOH (U3UKU WU
TEPMOJTMHAMUKH, POJIb (U3UUECKON TeOpUH B (POPMHUPOBAHHUHU TPENCTABICHUN O (PU3MYECKOM
KapTHUHE MUPA;

pasianyaTh YCIOBUS TPUMEHHMOCTH Mojeneld (H3WYecKuX Tel W IPOIECCOB (ABICHUH):
MHEepUMaJIbHAs cHuCTeMa oOTcuéTa, aOCOMIOTHO TBEPAOE TEJO, MaTrepHalbHas TOYKa,
PaBHOYCKOPEHHOE [BIKEHHE, CBOOOJHOE TMajeHue, abCONMOTHO yrpyras aedopmanys,
abCONMIOTHO yHpyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHMS, MOJENH ras3a, XUIKOCTU U



TBEPAOTO (KPUCTAIUIMYECKOTO) Tella, WACANbHBIM Tra3, TOYEYHBIH 3apsij, OIHOPOIHOE
3JIEKTPUUECKOE T10JIE;

pasnnyarh ycioBus (TpaHMIBL, 00JIACTH) MPUMEHHUMOCTH (PU3WYECKHX 3aKOHOB, IMOHHMATh
BceoOmwmii xapakTep (PyHIaMEHTATLHBIX 32aKOHOB M OTPAHUYEHHOCTh MCIIOJIb30BaHUS YaCTHBIX
3aKOHOB;

aHAJIM3UpPOBaThL U OOBICHITH MEXaHUYECKHE IMpOoLCCChbl U ABJICHHUA, HCIOJIB3Ysd OCHOBHBLIC
MOJIO’KEHHUSI W 3aKOHBI MEXaHWKH (OTHOCHUTENBHOCTh MEXaHWYECKOTO IBWKEHUS, (POpMyIbI
KUHEMaTHUKH DPaBHOYCKOPEHHOTO JBIDKEHHWS, IMpeoOpa3oBaHusi [amwies IUis CKOPOCTH U
nepeMelleHns, 3aKkoHbl Hbpr0TOHA, MPUHIMI OTHOCHUTENbHOCTU ['anuies, 3aK0H BCEMUPHOTO
TATOTCHUS, 3aKOHBI COXPAaHEHUS! UMITYJIbCAa M MEXaHWYECKOHW SHEPTUH, CBSI3b pabOTHI CHIIBI C
W3MEHEHHEM MEXaHWYEeCKOW OJHEPruH, YCIOBUS pPAaBHOBECHS TBEPAOTO Tena), NMPHU 3TOM
HCIOJIb30BaTh MAaTEMaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHSI MPUMEHUMOCTH
(u3MYEeCKUX 3aKOHOB: IpeoOpa3oBanuii ['anmwiies, BTOPOro W TpeThero 3akoHOB HbiOTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCAa U MEXAHUUYECKOU SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;
aHAJIM3APOBAaTh W OOBSICHATH TEIUIOBBIE TPOLECCHl W SBJICHHS, HWCIOJB3Ys OCHOBHBIE
nonokeHrst MKT u 3akoHBI MONEKyISIpHON (U3UKKH W TEPMOJWHAMHKHU (CBSI3b JaBIICHUS
UICAIBHOTO Ta3a CO CpEJHEM KHHETUYECKOM HHEprued TEIIOBOrO JABWXKECHHA U
KOHLICHTpaLlKEel €ro MOJEKyJ, CBSI3b TEMIIEpPaTyphbl BELIECTBA CO CPEIHEH KHHETUYECKOH
SHEpruel TEIUIOBOTO JBIDKEHUS €ro 4YacTHll, CBf3b JIaBJIE€HMsI MJCAIbHOTO Trasa ¢
KOHIIEHTpallue MOJEKyll MU €ro TemmepaTypoH, ypaBHeHue MeHeneeBa—KamnelpoHa,
MIEPBBIN 3aKOH TEPMOJWHAMHFKH, 3aKOH COXPAaHEHHs SHEPTHH B TEIUIOBBIX MpoIleccax), MpH
9TOM HCIIOJIB30BaTh MAaTeMaTHn4IeCKOC BBIpaXXCHUC 3aKOHOB, YKa3bIBaTh YCJI0BUsA
MPUMEHUMOCTH ypaBHeHUsI MeHaeneeBa—Knaneiipona;

aHAJIM3APOBATh U OOBSACHATH DIEKTPUUECKHE SBJICHUS, WCIOJB3YS OCHOBHBIE ITOJIOKEHUS U
3aKOHBI 3JEKTPOAMHAMUKN (3aKOH COXPaHEHHUS 3JIEKTPUYECKOro 3apsina, 3akoH KysoHa,
MOTEHIIHAIBHOCTh 3JIEKTPOCTATUYECKOTO TI0JI, TPHUHIMII CYMEPIO3UIUN 3IEKTPUUIECKUX
MoJIEH, MPHU 3TOM YKa3blBas yCIOBUS HNPUMEHMMOCTH 3akoHa KynoHa, a Takke NpakTHYECKU
BaXKHBIE COOTHOULIEHMA: 3aKOHbI OMa JuIs yyacTKa IenH U JJId 3aMKHYTOM 3JIeKTpHUYecKOi
ey, 3akoH JIxoyis—Jlenna, nmpasmina Kupxroda, 3akorsr @apases A1 SICKTPOIN3a);
OITNCHIBATh (1)I/I3I/IT-I€CKI/IC ImpouecCbl M ABJICHUSA, HUCIOJIB3Yysd BCIWYUHBL: TICPEMCEILICHUC,
CKOpPOCTb, YCKOPEHHE, UMIIYJbC Tela U CHUCTEeMbl TEJ, CWjJIa, MOMEHT CWIbI, JaBJCHUE,
NMOTCHUHAJIbHAA OJSHEPTUA, KUHCTUYCCKAsA DHCPIUd, MEXaHUYCCKasd OSHCPIrus, paGOTa CHIJIBI,
LEHTPOCTPEMUTENILHOE YCKOPEHHUE, CHUJla TSDKECTH, CUJIa YOPYTOCTH, CHJIA TPEHUS, MOIIHOCTH,
9HEprusl B3auMMOJEHCTBUS Tena ¢ 3eMi€ld BOMM3M €€ TOBEPXHOCTH, DJHEPrHs yNpyron
nedopMali MPY>KUHBI, KOJIMYECTBO TEIUIOTH, abCONIOTHAs TemIiepaTypa Tena, padora B
TEPMOJMHAMUKE, BHYTPEHHSS SHEPTHs UI€aThbHOrO OJHOATOMHOrO Ta3a, padoTa HieaabHOTrOo
rasa, OTHOCHTeNbHass BIaXHOCTh Bo3ayxa, KIIJ[ wuaeambHOro TEIIOBOTO JABHUraTens;
ANEKTPUUYECKOE TI0JIe, HANPSKEHHOCTh AJIEKTPUUECKOrO0 TOJS, HAMNpsHKEHHOCTh — MHOJIS
TOYCYHOI'0 3apsdaa WKW 3apsKCHHOIO IIapa B BakKyyM€ W B JUIJICKTPHUKE, IMOTCHLHAJI
3JEKTPOCTATUUECKOr0 IMOJI, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJABIKYILAS CHJIA, CUjla TOKa,
HanpsOKeHWe, MOIIHOCTh TOKa, JJeKTpudeckas €EMKOCTh IUIOCKOTO KOHJEHCaTopa,
COTPOTHBJICHHE YydYacTKa LEMU C I[IOCIEAOBATENbHBIM | TapayIeNbHBIM COEIHHEHHUEM
PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO MOJI KOHIEHCATOPa;

OOBSACHITH OCOOCHHOCTH TIPOTEKaHWS (QUINYECKUX SBIICHUI: MEXaHWYECKOE [BIKEHHE,
TEIJIOBOE JIBW)KEHHE YacTHI] BEIECTBa, TEIUIOBOE paBHOBecHME, OpPOYHOBCKOE JBHKEHUE,
muddys3us, wucmapeHue, KHUIIEHWE ¢ KOHACHCAlWS, IUIaBI€HWE W KPUCTAJUIM3AIIWS,
HaNpaBJIEHHOCTh TEIUIONEpPEAadyH, IEKTPU3alUs TeJ, HKBHIOTEHIMAIBHOCTh IMOBEPXHOCTU
3apsHKEHHOTO MPOBOJHHKA;

NPOBOJUTH HCCIEJOBAaHHE 3aBUCHMOCTH OJHOH (HU3MYECKOH BENMYMHBI OT JPYro ¢
WCTIOJIb30BAHUEM TIPSMBIX H3MEPEHHUH, IPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH



pe3yNbTaThl MOJYYeHHOW 3aBHCHMOCTH (M3WYECKHX BEIWYMH B BUAE TPaUKOB C yIETOM
aOCOJIOTHBIX MOTPEIIHOCTEH H3MEPEHUH, JeIaTh BBIBOJBI IO PE3YNIbTaTaM MCCIICTOBAHHUS;
MIPOBOANTH KOCBEHHBIE U3MEPEHUST (PUINIECKUX BEIWYHNH, TIPA 3TOM BBHIOMPATh ONTHMAaIbHBIN
METO/ W3MEpPEHHs, OLCHHMBAaTh a0CONIOTHBIE M OTHOCUTENIbHBIC IMOTPEIIHOCTH NPSAMBIX H
KOCBEHHBIX M3MEPECHHUIA;

MPOBOAMUTH OMBITHI IO TPOBEpPKE MPENJIOKEHHON THIOTE3bl: IUIAHHUPOBATh JKCIEPUMEHT,
coOupaTh IKCIEPUMEHTATFHYIO YCTAHOBKY, aHAITM3UPOBATH ITOJIyIeHHBIC Pe3yIIbTAThI U JeNIaTh
BBIBO/JI O CTaTyce MPeJI0KEHHOI TUIIOTE3bI;

coOuroaaThk mpaBuia 6€30MacHOro TpyJa IpU NPOBEIECHUN HCCIEA0BaHUN B paMKax y4eOHOTro
IKCTIIEPUMEHTA, MPAaKTUKyMa W Y4eOHO-HCCIIENOBATENbCKON M TPOEKTHOW JEeSTENbHOCTH C
WCTIOJIh30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYAOBaHUS;

pemarh pacyéTHbIE 3aJa4yll C SIBHO 33JaHHOW M HESBHO 3aJaHHOW (pu3mdeckoil Mojesbro: Ha
OCHOBAaHUHM aHAJHM3a YCJIOBUsI OOOCHOBBIBATH BBHIOOP (HU3MUECKONH MOJIENH, OTBEYAOLIEH
TpeOOBaHMAM 3aJayd, NPUMEHITH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIAThl
(M3MYECKNX TEOPHA IIPH KCIIOJNF30BAHUM MaTeMaTHYeCKHX METO/OB pEeIIeHus 3ajad,
MIPOBOANTH PACUYETHl HA OCHOBAaHWM HUMEIOIIMXCSI JaHHBIX, AHAJU3UPOBATh PE3YNbTaThl U
KOPPEKTUPOBATh METOMBI PEIICHUS C YIETOM IMOTydYeHHBIX PE3yIbTaTOB;

pelaTh KauecTBEHHBIE 3ajaud, TpeOyIole NPUMEHEHUS 3HaHUM U3 pa3HBIX pa3lieNoB Kypca
(U3MKH, a TaK)Ke MHTErpaIly 3HAHUA M3 JPYTHX MPEIMETOB €CTeCTBEHHO-HAYYHOTO ITHKIIA:
BbICTpanBaTh JIOTHUECKYIO IETIOYKY pacCykJEeHUIl ¢ Oomopoil Ha U3y4yeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3MUECKHUEe SIBICHUS;

UCIIONIb30BAaTh TEOPETUYCCKUE 3HAHUS ISl OOBSICHEHHS OCHOBHBIX MPUHIMIIOB PabOTHI
M3MEPUTEIhHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
MIPUBOINUTH MIPUMEPHI BKJIaZa POCCHHCKUX ¥ 3apYyOEKHBIX YIEHBIX-(PH3UKOB B Pa3BUTHE HAYKH,
B 00BSCHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;
aHAIIM3UPOBATh ¥ OIICHWBATH TOCJENCTBUS OBITOBONH W TPOW3BOJCTBEHHOH [EATEIHHOCTH
YeJI0BEKa, CBSI3aHHOW ¢ (PM3NYECKUMHU MPOLECCaMHU, C TIO3HLUI SKOJIOTHYECKOH 0€30MmacHoCTH,
MIPECTAaBIIEHUH O PAIMOHAIIEHOM TPUPOJOTIONF30BaHIH, 8 TAKXKE Pa3yMHOM HCIIOJIb30BaHUU
JOCTIKEHUH HayKH U TEXHOJIOTHH IJIs1 NaNbHEHIIero pa3BUTHS YEI0BEUECKOr0 O0IEeCTBa;
MPUMEHATh Pa3IMdHbIE CIMOCOOBI paboThl ¢ wmH(popMmanmedt (QU3MYECKOTO CONEpKaHUs C
UCTIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIOHHBIX TEXHOJIOTHH, TPHU STOM HCHOJIb30BaTh
COBpeMeHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH ISl TIOWMCKA, TepepadOTKH W IPeIbsSBICHUS
yueOHOW W HAy4YHO-TIOMYJSIPHOM WHGPOPMALUK, CTPYKTYPHUPOBAaHUSI W HMHTEpPIIpETalyuu
nHpOpMAIK, TONYYeHHOM W3 PA3IMYHBIX HCTOYHHWKOB, KPHUTHYECKH aHAJU3UPOBATH
NOJy4aeMyl0 WH(POPMALHUI0 M OLCHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS
3HAHMI, TaK U HA OCHOBE aHAJIM3a UCTOYHHKA WHPOPMALIUH;

NPOSIBIISATH OPTaHU3ALMOHHBIE U MO3HABATENIEHBIE YMEHUSI CAaMOCTOSTEIBHOTO IMPUOOpETeHUS
HOBBIX 3HAHWH B IPOIIECCE BBHIMTOIHEHMS MPOEKTHRIX U y4eOHO-HCCIe0BaTEeIhCKUX PadoT;
paboTaTh B TpyMIle C UCIOJHEHWEM DPa3IMYHBIX COLHMAJbHBIX POJIeH, TIAaHMPOBaTh paboTy
TPYIIIBI, PAIlMOHAIEHO PACTIPENEISTh AeSITENFHOCTh B HECTAHIAPTHRIX CUTYAIHAX, aJeKBaTHO
OLICHHMBATH BKJIJ KaXXIOTO U3 yYAaCTHHKOB IPYIIIbI B PELICHUE pacCMaTpruBaeMoil IpoOIeMBbI;
MPOSIBIATh MOTHBAIMIO K OYyIyIIed mpodecCHOHATbHON AESTEIHHOCTH 0 CHEIHaTbHOCTIM
(hU3UKO-TEXHUUECKOTO MPOduIIs.

K xoniy o6yuenus B 11 knacce nipenMeTHbIE pe3yNbTaThl Ha YTAyOIEHHOM ypOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YHAIOLINXCS YMEHHMN:

MMOHUMATh POJIb (PU3UKH B IKOHOMHYECKOH, TEXHOJIOTHYCCKOW, CONMATBHOM W ATHICCKOM
cdepax AEATENbHOCTH YeIIOBEKa, POJb U MECTO (PM3MKU B COBPEMEHHON HAY4YHOU KapTHHE
MHpa, poJib aCTPOHOMHUH B HpaKTquCKOﬁ ACATCIIBHOCTH YCJIIOBEKA H z[am)HeﬁmeM HAay4YHO-
TEXHHIYECKOM Pa3BHTHH, 3HAYCHHE ONHCATENhHOH, CHCTEMATH3UPYOIIeH, 0O0BICHUTETLHON 1



MPOTHOCTHYECKOW (PYHKINH (HU3NIECKON TEOPHU — DIEKTPOAMHAMHUKH, CIENHUAIbHON TEOPHH
OTHOCHUTEIBHOCTH, KBAHTOBOW (H3MKH, poiib (U3NYECKOW TeopuH B (QOPMHPOBAHUU
NpeACTaBIeHNH 0 QU3MYECKOH KapTHHE MHUpa, MECTO (PU3NYECKOW KapTHUHBI MUpa B OOIIEM
PSAAY COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX MPEICTABICHUHN O IPUPO/IE;

pasianyaTh YCIOBUS TPHUMEHHMOCTH MoJeneld (H3WYecKuX Tel W TPOIECCOB (SABICHHUH):
OJTHOPOAHOE 3JIEKTPUYECKOE W OJHOPOJHOE MAarHUTHOE IOJIsl, TAPMOHUYECKHE KOJIeOaHus,
MaTEeMaTHYECKUN MAasSTHUK, WICATbHBIA MPYXUHHBI MAasSTHUK, TapMOHUYECKHE BOJIHEI,
uaeanbHBIH KOJeOaTenbHBIH KOHTYp, TOHKas JIMH3a, MOJENell aromMa, aTOMHOTO siipa H
KBAaHTOBOM MOJICIIH CBETA;

pasiauuath ycioBus (TpaHHIBI, 00JACTH) MPUMEHHUMOCTH (PU3UYECKHX 3aKOHOB, MMOHHMATh
BceoOmmid xapakrep (GyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYE€HHOCTh HMCIOJIB30BAaHMUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATH M OOBACHATH IEKTPOMATHUTHEIE TIPOIECCHl U SBJICHHS, MCIIONb3Ys OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI JICKTPOJMHAMHUKU M CHEIHMANbHOW TEOPUM OTHOCHTENBHOCTH (3aKOH
COXpaHEeHMs IEKTPUUECKOTO 3apsja, cuiia Amnepa, cuia JlopeHia, 3aKkoH 3JeKTPOMarHUTHOU
WHAYKOWY, npaBmio Jlenna, cBa3b DIC caMOMHAYKIIMU B 3JIEMEHTE 3JIEKTPUUECKOM Ieru co
CKOPOCTBIO M3MEHEHHUS CHUJIBl TOKa, IOCTYJIaThl CIEHHAIBHON TEOPHUH OTHOCHUTEIHHOCTH
OWHIITEeHA);

aHAJIM3UPOBAaTh M OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBICHUS, HCIOJB3YS IOJIOKEHUSI
KBaHTOBOW (u3uku (ypaBHeHHe DiHIITEHHA 1151 hoTo3ddekTa, nepBblii 1 BTOPOH MOCTYNATHI
Bopa, mpuHIMD cooTHOIIeHUs HeomnpenenénHocreld [elizeHOepra, 3aKOHBI COXPAaHEHHS
3apsSI0BOTO M MAacCOBOTO YHCENT W DHEPTHH B SIEPHBIX PEaKIUAX, 3aKOH PaTHOAKTHBHOTO
pacnana);

OTIMCHIBATh (PU3UYECKHE TPOIECChl M SBJICHUS, HWCIOJB3YysS BEIMYWUHBL HANPSHKEHHOCTH
3NEKTPUUECKOTO TIOJIsl, MOTEHIMAJ 3JIEKTPOCTATHMYECKOTO TOJsI, Pa3HOCTh IOTEHIIHAJIOB,
ANEKTPOJBUKYIIAS CHJIA, WHAYKIWS MarHATHOTO IIOJIsI, MarHUTHBIM TOTOK, chia AMrepa,
WHAYKTUBHOCTh, OJEKTPOJABIDKYIIAS CHJIA CAMOMHAYKIIMH, SHEPrUsl MarHUTHOTO TIOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, MTOJTHAS YHEPTHA, SHEPTHs TIOKOSI CBOOOHOM
YaCTHUIBI, JHEPTUS U UMITYJIEC (POTOHA, MACCOBOE YUCIIO U 3apsil Apa, JHEPTHS CBS3U SAPa;
OOBSACHITE 0COOEHHOCTH TMPOTEKaHWs (HU3WUYECKUX SIBIICHUH: AJIEKTPOMAarHUTHAS WHAYKIIWS,
CAMOMHJIYKIMSI, pE30HaHc, HHTepdepeHus BOJIH, AUQpaKkUus, TUCTEPCHs, TOJIHOE
BHYTpPEHHEE OTpakeHue, poTodekTprueckuii 23¢dekT (dororddekT), ampda- u OeTa-pacmasl
sfiep, TaMMa-u3JIy4YeHUEe saep, (QU3NYecKue NPUHIUIBI CICKTPaIbHOTO aHau3a M padOThI
nazepa;

ONPENIEISITh HANPABICHUE UHIYKIIMA MarHUTHOTO TOJI MPOBOJHUKA C TOKOM, CHIIBI AMIiepa u
cunbl Jlopenna;

CTPOUTH N300pakeHne, co3jaBaeMoe TIIOCKUM 3epKajloM, TOHKOM JTMH30M, M paCCUNTHIBATh €r0
XapaKTePUCTHUKH;

MIPUMEHSATH OCHOBOTIOJIATAIOIINE aCTPOHOMUYECKHE TIOHATHS, TEOPUU W 3aKOHBI JIJIsl aHAIHU3a U
00BsICHEHHS (U3MYECKHX MPOLECCOB, MPOUCXOIAMINX B 3BE3/axX, B 3BE3NHBIX CHCTEMax, B
MEXTAIAKTUYCCKOMN Cpefie; ABMKEHUS HEOESCHBIX T, IBOJIONNH 3BE31 1 BeeneHHol;
NPOBOJUTH HCCIIEAOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH C HCIIOJIH30BAHUEM MPSMBIX
W3MEpEeHNH, TIPH 3TOM KOHCTPYHPOBATh yCTAHOBKY, (PMKCHpOBATh pe3yNbTaThl MONy4YEHHOU
3aBUCHMOCTH (PM3MYECKHUX BEJIMYUH B BUJAE TPAPHUKOB C YUETOM aOCOMIOTHBIX MOTPELIHOCTEH
M3MEPEeHNH, 1eaTh BHIBOBI MO Pe3yIbTaTaM HCCIIETOBaHUS;

MPOBOJNUTH KOCBCHHBIC U3MEPCHUS (PU3NYCCKUX BEIIMYHUH, IPU 3TOM BHIOUPATH ONTUMAJIbHBIH
METOJl W3MEpPEHUs, OLEHUBATh a0COJIOTHBIE M OTHOCHUTENbHBIE MOTPEITHOCTH NPSMBIX U
KOCBEHHBIX U3MEPEHHH;



MIPOBOAMNTE ONBITBI IO TMPOBEPKE MNPEATIOKEHHON THMIOTE3Bl: IUIAHUPOBATh JKCIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJYUYCHHBIC PE3YJIbTAThI H eaTh
BBIBO/JI O CTaTycCe MPeJI0KEHHOMN TUIIOTE3HI,

OTIMCHIBATH METOIBI TTOJYUEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;

coOuoaTh npaBuia 6€30MacHOrO TpyJa NpU NPOBEICHUN HCCIEI0BaHUN B paMKax y4eOHOTro
DKCIIEpUMEHTa, TPAKTUKyMa U Y4eOHO-HCCIIEIOBATENbCKOH W TPOEKTHOW MEeSTeNbHOCTU C
UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB M 1a00paTopHOro 000pyI0BaHuUS;

pemars pacy€éTHbIE 3a7ayd C SIBHO 3aJaHHOW W HESIBHO 33JaHHON (M3MYECKOM MOJENbIO: Ha
OCHOBaHWM aHaju3a YCJIOBHs BBIOUpATh (DU3MUECKHE MOJEIH, OTBEUAIOLIMEe TPEOOBaHUSIM
3a/1a4d, TPUMEHATHh (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJATHl (PU3MYECKUX TEOPHM
MPU UCTOJB30BAHMM MaTEMaTHYECKHX METOJIOB pEIIeHUs 3ajnad, MPOBOAWTH pacdéThl Ha
OCHOBAaHHWHU HMCIOIIUXCA MaHHBIX, aHAJIN3HUPOBATh PE3YJIbTATbl U KOPPEKTHPOBATH METOJbI
peleHus ¢ y4éTOM MOJMYYEHHBIX PE3YIbTaTOB;

pemaTh KauecTBEHHBIE 3a7]au, TpeOyIoIre MPIUMEHEHUS 3HAaHUH W3 Pa3HBIX Pa3leNoB Kypca
GU3UKY, a TakKe MHTErpaluy 3HAHUH W3 IPYTrUX MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHUKIIA!
BBICTpaMBaTh JIOTHYECKYIO IETIOYKY pACCYXAEHWI C Omopoi Ha W3ydeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHHS;

WCTIOJIh30BATh TEOPETHYECKHe 3HAHWA [ OOBSICHEHHS OCHOBHBIX TPHUHIAIIOB pPabOTHI
WU3MEPUTETBHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOJIOTHUECKHX MPOLIECCOB;
MIPUBOIUTH MIPUMEPHI BKJIaZa POCCHHCKUX U 3apYyOEKHBIX YIEHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
B 00BSACHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;
AHAJIM3UPOBATL W OLCHHUBATL IOCICACTBUA 6I)ITOBOI>1 u HpOI/I3BOILCTBeHHOI71 ACATCIIbHOCTH
YeJI0BEKa, CBI3AHHOU ¢ PU3MYECKUMH TPOIIECCAMH, C TTO3UITUH dKOJOTHIECKO O€30TTacHOCTH,
MPEACTABICHUN O PAllMOHAIBEHOM MPHUPOIONONb30BAHIH, & TAKXKE PA3yMHOM HCIOJb30BAHUU
JOCTIDKEHUH HAyKH U TEXHOJIOTHH JJIs TANbHEHIIIEro pa3BUTHS YeIOBEYECKOTO OOIIeCTRa;
MPUMEHATh Pa3IM4YHbIE CIOCOOBI paboThl ¢ uH(pOpManued (QU3MYSCKOTO COJIEPIKaHUS C
HCIOJB30BAHUEM COBPEMCHHBIX I/IH(bOpMaHI/IOHHBIX TeXHOHOFHﬁ, nopu 3TOM HCIOJb30BaTh
COBpeMEHHbIe MH(pOPMALMOHHBIE TEXHOJIOTHUH ISl TOMCKA, MEepepabOTKH M NpEeABSIBICHUS
yueOHOW W HAy4YHO-TIOMYJSIPHOM WHGOpPMAIUK, CTPYKTYPHUPOBAHUS W HHTEPIIPETAIUN
nHpOpMAIH, TIONYYCHHOW W3 PAa3IMYHBIX HWCTOYHHWKOB, KPHUTHYECKH aHAIH3HUPOBATH
MOJy4aeMyl0 WHPOPMALMI0 M OICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOLIMXCS
3HaHWH, TaKk ¥ Ha OCHOBE aHaJIM3a NCTOYHNKA HHPOPMAIIHH;

IIPOABJIATE OPraHM3allMOHHBLIC W ITO3HABATCIIBHLBIC YMCHUA CaMOCTOATCIBHOTO HpI/I06peTeHI/I51
HOBBIX 3HAHWH B MPOIIECCE BBHIMTOIHEHMS MMPOCKTHRIX U yU4eOHO-HCCIIeI0BaTEIhCKUX PaboT;
paboTare B Tpymnme C WCIOJHEHWEM pa3jMYHBIX COIMAJBHBIX POJIEH, IJIaHHPOBAaTh padoOTy
TPYIIIbI, PAIIMOHATIBHO PACHpPEEATh NeATeIbHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, aJeKBAaTHO
OIICHWBATH BKJIAJl KaXKIOTO M3 YYACTHUKOB TPYIIIHI B PEUISHNE pacCCMaTPUBAEMOil MPOOIEMEI;
MPOSBIATh MOTHBAIMIO K OYIyIIed MpodecCHOHATbHON ACSITEIBHOCTH 10 CHEIMATbHOCTIM
(U3UKO-TEXHUIECKOTO TPOhHIIA.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KoanuecTBO yacoB DJIeKTPOHHBIE
Ne HanmenoBaHue pa3jaejioB U TeM (uudposbie)
Kontpoasnsie | IIpakTHyeckne
n/n MPOrpaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThl
pecypcsl
Pazaen 1. HAYYHBINM METO/I TIO3HAHMS ITPUPO/IbI
http://school-
11 H i 6 .
ay4YHbIN METOJI [IO3HAHUSA IPUPOIBI collection.edu.ru/
Hroro mo pa3neny 6
Paznen 2. MEXAHUKA

2.1 Kunemaruka 10 1 http://s_c hool-
collection.edu.ru/
http://school-

2.2 1 .

Huranniica 0 collection.edu.ru/

2.3 Crartuka TBEpIOTO Tena 5 1
http://school-

2.4 3aKOHBI COXpaHCHHS B MEXaHHUKE 10 1 P .
collection.edu.ru/

Hroro mo pasaeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMUHAMHUKA
http://school-

3.1 OCHOBBI MOJIEKYISIPHOKHHETHYECKON TEOPHH 15 1 P .
collection.edu.ru/
http://school-

3.2 Tepmoaunamuka. TeII0BbIe MAIIMHBI 20 1 P .
collection.edu.ru/

33 ArperartHble cOCTOsIHUsI BeliecTBa. DazoBbie 14 1 http://school-

' HEPEXO0IbI collection.edu.ru/
Hroro mo pazneny 49




Paznen 4. JIEKTPOAUHAMUKA

http://school-

4.1 DNeKTpuYecKoe moje 24 ttp //S.C 00
collection.edu.ru/
http://school-

4.2 [TocTosHHBIN 2TEKTPUYECKUH TOK 24 P .
collection.edu.ru/
http://school-

4.3 Toku B pasjMyHBIX cpenax 6 collection.edu.ru/

Uroro o pazaeny 54
Pasznen 5. ®U3HUYECKUM MPAKTUKYM
51 Om3nuecKknit MPaKTUKYM 16 16
Hroro mo pazneny 16
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB T10 I[TPOTPAMME 170 16




INOYPOYHOE IINTAHUPOBAHHE

10 KUIACC
KoanuecTBO yacoB DJIeKTPOHHBbIE
° aTa u(ppoBbI
JIT/H Tema ypoxa Beero Koutpoabubie | IIpakTuueckue fllBy‘leHHSl 36[()1:12233:635Hble
padoThI padoThI pecypest
dusrka — pyHIaMeHTaIbHAsS HayKa O 1 http://school-
MPUPOJIE collection.edu.ru/
HayuHb1if METO/T TIO3HAHKS U METOIBI 1 http://school-
HCCIIeTOBaHUS (PU3MUECKUX SIBJICHUI collection.edu.ru/
DKCIIEPUMEHT U TEOPUs B POLIECCE MO3HAHUS
HpI/IpOI;I:I. Ha6mo;[e1})me u 3§c§epHMeHT B 1 http://S_C hool-
e collection.edu.ru/
Crioco0bI u3MepeHus: PU3NIECKUX BETHIHH 1
AOCOIIIOTHAs ¥ OTHOCHUTEIbHAS IOTPEITHOCTH 1 http://school-
U3MEpEHHH GU3MISCKUX BETHINH collection.edu.ru/
MopenupoBanue B ¢pusmke. Posb 1 MmecTo
¢bu3uku B HOpMHUPOBAHUH COBPEMEHHO 1 http://school-
HAYYHOW KapTUHBI MUPA, B IPAKTUIECKOH collection.edu.ru/
JEATEIbHOCTH JIFO/ICH
Mexanundeckoe aBmwkeHne. Cucrema orcyera.
OTHOCHTETHFHOCTh MEXAHHYECKOTO 1 http://school-
nmerokeHns. TIpsmast u oOpaTHas 3a1a9u collection.edu.ru/
MEXaHUKH
Pannyc-BexkTop MarepuallbHON TOUKH, €r0
MPOECKIMK Ha OCH KoopauHat. TpaekTopusi. 1 http://school-
[Mepememnienne. Cxopocts. X npoeknuu Ha collection.edu.ru/
OCH KOOpP/IHHAT
PaBHOMEpPHOE TIPAMOIMHEHHOE ABIKEHHE. 1 http://school-

I'paduueckoe onrcanne paBHOMEPHOI'O

collection.edu.ru/




HpHMOHHHeﬁHOFO JABWXKCHUS

CrnoxeHne nepeMerieHrnii 1 CKOpOoCTei.

http://school-

10 Pemmenne 3anau collection.edu.ru/
HepaBHOMepHOE BHKEHHE. MrHOBf:HHaﬂ http://school-

11 ckopocTb. Yckopenue. [Ipamonuneitnoe .

collection.edu.ru/

JIBIDKEHHUE C TOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe omnvcaHue MPSIMOIHHEHHOTO http://school-
JIBIDKCHUSI C TOCTOSHHBIM YCKOPEHHEM collection.edu.ru/
CBo0OojiHOE TajieHHe. Y CKOPEHHE CBOOOIHOTO

13 najeHust. 3aBUCUMOCTh KOOPAMHAT, http://school-
CKOPOCTH, YCKOPEHHSI OT BPEMEHH U UX collection.edu.ru/
rpaduku

14 JIBmxeHue Tena, OpOMIEHHOTO MO YIIIOM K
TOPU30HTY
Kpusonuneitnoe aBuxenue. J[BrkeHue 1o

15 OKPY)KHOCTH. YTJIOBas U TIHHEHHAst CKOPOCTb. http://school-
[Tepron 1 yacrota. LleHTpocTpeMUTETBHOE 1 collection.edu.ru/
MOJIHOE YCKOPEHHE

16 Konrponbnas padora no reme "Kunemaruka"
[lepsslif 3akoH HeroTona. HepunanbHele

17 cucTeMbl otcuéra. [TpuHIHUI http://school-
oTHOcHTeIbHOCTH [ anmest. collection.edu.ru/
HewuHepuuanbHble CHCTEMBI OTCYETA

18 Cuna. PaBHoelicTBYOMIas cuia. Bropoi http://school-
3akoH HeroToHa. Macca collection.edu.ru/

19 BzaumoneiictBue Ten. TpeTuii 3akoH http://school-
HproTroHa collection.edu.ru/

20 [TpuHIMN cynepro3uiyu cui. Perenue http://school-
3aa4y Ha IIpUMEHEHNe 3aKOHOB HproToHa collection.edu.ru/

21 3aKOH BCEMHUPHOTO TATOTEHMS. http://school-




DKBUBAIEHTHOCTh TPABUTALIMOHHON 1
VHEPTHON MacChl

Cuna TsKeCTH B yCKOpEHHE CBOOOTHOTO

collection.edu.ru/

http://school-

22 .
HaJeHust collection.edu.ru/
JIBmxeHre HeOECHBIX TN M UX http://school-
23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBast .
collection.edu.ru/
KOCMHYECKasi CKOpocTh. 3akoHsl Keruiepa
http://school-
24 Cuna ynpyroctu. 3akon ['yka. Bec Tena collection.edu.ru/
Cuna tpenus. [Ipupona u Bubl CI/IJ} TpEHHSI. http://school-
25 JIBmKeHHE B KHIKOCTH M Ta3e ¢ Y4ETOM CHIIBI .
collection.edu.ru/
CONPOTHUBIICHUS CPEIbI
26 Jasnenwue. ['uapocraTudeckoe TaBlicHIE. http://school-
Cuna Apxumena collection.edu.ru/
27 Ab6comoTHO TBepaoe Terno. [loctynarenbHoe http://school-
Y BpallaTeIbHOE JIBHKECHHE TBEPOTO Tela collection.edu.ru/
08 MOMEHT CHJIbI OTHOCHTEIILHO OCH BpAILICHUSI. http://school-
[Tnedo cumbl collection.edu.ru/
CrosxeHue CHJl, IPUIOKEHHBIX K TBEPAOMY
29 teiry. LlenTp Tsbkectu Tena. Y cinoBus http://school-
paBHOBECHS TBEPOTO Tea. Bussl collection.edu.ru/
paBHOBeECHS
30 Penrenue 3amau
31 Konrtponbnas paborta no treme "JInnamuxa.
Craruka TBepaoro Tena'
Wmiysbe MaTepranbHON TOYKH, CHCTEMbI
39 MaTepHalbHBIX ToueK. [[eHTp Macc cucTemMsl http://school-
MaTepHaNbHBIX ToueK. Teopema o JBIKSHUU collection.edu.ru/
LIEHTpa Macc
33 VMItysibC CHIIBI M U3MEHEHHE UMITYJIbCA Tela. http://school-




34

3aKoH coXpaHEeHHs UMITyNibca. PeakTuBHOE
JIBHJKEHUE
MoOMEHT UMILyJIbCa MaTEPUAIIbLHOU TOUKHU.

Hpe,Z[CTaBJ'ICHI/IC 0 COXpaHCHUH MOMCHTA
HUMITYyJIbCAa B ICHTPAJIbHBIX MOJIAX

collection.edu.ru/

http://school-
collection.edu.ru/

35

Perrenne 3amau

36

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHuu. [ paguueckoe npeacraBieHne
paboTHI CHITbl. MOTITHOCTE CHITBI

http://school-
collection.edu.ru/

37

Kunernueckas sneprus. Teopema 00
U3MEHEHUU KUHETHYECKOU OHEpPruu
MaTepPHATBHOM TOUKH

http://school-
collection.edu.ru/

38

[loTeHnansHbIe U HETIOTCHIINATBHEIE CHJIBI.
ITorenumanbHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

http://school-
collection.edu.ru/

39

Tpetps KocMuyeckast ckopocTb. CBA3b
paboThI HEMOTEHIINATILHBIX CHII C
M3MEHEHHEM MEXaHWYEeCKOW IHePTHU
CUCTEMBI TeJ1. 3aKOH COXPaHEHUs
MEXaHNYECKON SHEPTUN

40

VYnpyrue u Heynpyrue CTOJIKHOBEHMSL.
VYpaBHenue bepHyuM 1715 UeanbHOM
KHUJIKOCTH

http://school-
collection.edu.ru/

41

KonTponbHas padora o Teme "3aKoHbI
COXpaHEHUs B MEXaHHKe"

42

Pa3BuTne npencrasieHuii 0 npupoie
teroTel. OcHoBHEIE TonoxkeHus MKT.
duddyszus. BpoyHoBckoe aBrKeHHE

http://school-
collection.edu.ru/

43

Crtpoenue ra3000pa3HbIX, KUIKAX U TBEPIBIX
TeJl. XapakTep JBKEHUS U B3aUMOJIEHCTBUS
YaCTHI] BEIIECTBA

http://school-
collection.edu.ru/




Macca u pa3mMepbl MOJIEKYT (AaTOMOB).

44 KomnuectBo BemecrBa. [locTosHHAas http://s_c hool-
Asorazpo collection.edu.ru/
45 Temnepatypa. TennoBoe paBHoBecue. Lllkana http://s_chool-
[Menbcust collection.edu.ru/
46 Pemenue 3amau
a7 WneanbHbIH Ta3. ["a30BbIe 3aKOHBI
48 VpasHenune Menneneesa-Knaneiipona. http://school-
Pemrenne 3amau collection.edu.ru/
http://school-
49 AblconroTHas Temneparypa. 3akoH JlanbToHa collection.edu.ru/
50 H3omporiecchl B UICATLHOM Ta3e ¢ http://school-
MOCTOSIHHBIM KOJIHYECTBOM BEIIIECTBA collection.edu.ru/
51 I'paduueckoe mpeacTaBIeHne H3OMPOIIECCOB: http://school-
M30TepMa, U30X0pa, n300apa collection.edu.ru/
52 OcnoBnoe ypaBHeHne MKT http://s_c hool-
collection.edu.ru/
53 Pemenne 3agau
CBsi3p a0COIOTHON TEMITEPaTypPhI
54 TEPMOAMHAMHUUYECCKOM CHCTEMBI CO CpEIHEH http://school-
KMHETHIECKOM DHEPTHEH MOCTYIATEIBHOTO collection.edu.ru/
TEIIOBOTO BIKCHUS €€ YaCTHUI]
55 O0001eHe U ccTeMaTH3aIus 3HAHUH 10
teme "OcHoBel MKT"
56 Konrponbnas paborta no reme "OCHOBBI
MKT"
TepMoauHaMuyeckas cucTema. 3ajgaHue
57 BHENIHUX ycsoBuit 1yist TJ cuctembl. http://school-

BHelHre 1 BHyTpEHHUE TapAMETPHL.
[TapameTtpsl T]I cucTeMbl Kak CpeHHE

collection.edu.ru/




3HAYCHUS BEITUIHH, ONUCHIBAIOIINX €€ Ha
MHKPOCKOITUIECKOM YPOBHE

HyneBoe Hauano TepMOJMHAMUKHU.

http://school-
58 CamomnpousBosbHas penakcaitust T/I cuctemsbr .
« TemgBOMy paBHOBlz . A collection.edu.ru/
59 Mojiesnb HIeatbHOTO ra3a B TEPMOANHAMHUKE. http://school-
VCII0BHS IPUMEHUMOCTH 3TON MOICITH collection.edu.ru/
50 Vpasuenne Menneneesa-Knaneiipona u http://school-
BBIP@XEHHE JIUISI BHYTPCHHEH SHEPTUU collection.edu.ru/
Bripaxenue [uisi BHyTpEHHEN 3HEPIUU
61 OJTHOATOMHOTO HICATLHOTO Ta3a.
KBasucraruueckue U HeCTaTHIECKUE
MPOIIECCHI
DnemenTapHas paboTa B TEPMOTHHAMUKE.
62 BblqncneHIz/Ie pa%OTLI 1o rpr:ubm(y mporecca http://s_c hool-
collection.edu.ru/
Ha pV-nuarpaMmme
Terutonepenaya Kak crocod M3MEHEHHs
63 BHYTpeHII{)eﬁ sHepruu TJI cucremsl 6e3 http://S_C hool-
collection.edu.ru/
COBEpIICHHUS pabOTHI
64 KoHBeKIHs, TEIMIIONPOBOIHOCTD, H3TyYCHUE http://S_C hool-
collection.edu.ru/
KomruecTBo TermwioTel. TerioéMKoCTb Tea.
65 VY ienbHas ¥ MOJISIpHAst TETIOEMKOCTH http://school-
BelecTBa. Y IeabHasl TEII0Ta CrOpaHus collection.edu.ru/
TOILINBA
66 Pacuér konmyecTBa TEIIOTH PU http://school-
TeIuIonepeaaye collection.edu.ru/
67 [MousiTHe 06 aguabaTHoM mporiecce. [lepBbiit http://school-
3aKOH TEPMOIUHAMUKHI collection.edu.ru/
68 KonuuecTBo TEmIoTH 1 paboTa Kak MEpHI http://school-

H“3MEHEeHUs BHyTpeHHeH sHepruu TJ]

collection.edu.ru/




CHCTEMBI

BTopoii 3aKk0H TEpMOAMHAMUKU JUJIS

http://school-

69 PaBHOBECHBIX U HEPAaBHOBECHBIX MPOIIECCOB. collection.edu.ru/

HeoOpatuMocTh MpUpOIHBIX TMPOIIECCOB
http://school-

70 [TpUHIHITBT IEHCTBUS TEIUIOBBIX MAIIIHH. collection.edu.ru/
KIIQ http://school-

collection.edu.ru/

71 Maxkcumanbraoe 3Hauenue KIT. [ukn Kapao http://s_c hool-

collection.edu.ru/

72 Pemenue 3amau
DKOJOTUYECKUE ACTICKThI UCTIOTb30BaHUS http://school-

73 TEIUIOBBIX ABUTareicii. TemmoBoe llection.edu.ru/
3arps3HEHHE OKPYIKAIOIIEN CPe/Ibl ¢ R

74 Pemenne 3amau

75 OO6o001IIeHre 1 CHCTeMAaTH3aIlHs 3HAHUI 110 http://school-
teme "Tepmoaunamuka. TerioBbie MaMHbI" collection.edu.ru/

76 Konrtponbnas paborta o Teme
"TepMmonrHamuka. TernnoBble MaIvHb!"

[Tapoo6pa3oBanue 1 KOHICHCAIHSI. http://school-

77 Ucnapenue u kunexue. Y ieabHas TEIUIOTa )
HapoOGpazoBaHs collection.edu.ru/
HacpliieHHbIC ¥ HEHACHIIIIEHHBIC TaphI.

KauecTBeHHas1 3aBUCUMOCTD TUIOTHOCTH U
JIABJICHUS HACBHIIICHHOTO Mapa 0T http://school-
78 TEMIIepaTyphl, HX HE3aBUCUMOCTh OT 00BEMa .
collection.edu.ru/
HACBIIICHHOTO Tapa. 3aBUCUMOCTh
TEMIEePaTyphl KUTICHUS OT JaBJICHHS B
KHUJIKOCTH
79 BiiaxxHocTh Bo3myxa. AGCOIOTHAS U http://school-

OTHOCHUTCIIbHAA BJIAXXHOCTDH

collection.edu.ru/




80

Pemrenne 3amau

Teépaoe Teno. Kpucramnuyeckue u

http://school-

81 aMopdHbIe Tena. AHU30TPONUS CBOMCTB .

PO p collection.edu.ru/
KpHUCTAJUIOB

82 [InaBnenune u kpucTamM3anus. Y [eibHas http://school-

TerioTa rasiaenust. CyomuMarys collection.edu.ru/
eopmanmu TBEpIOro Tena. PacTmkenue u

. Hedop . 1\2 o http://school-

cxarue. Casur. Monyis Ownra. Ipenen .
Y P collection.edu.ru/
yOpyrux e opMariuii
TermoBoe pacmmpeHue KUIKOCTEN 1
i P P http://school-

84 TBEPIBIX TEI. AHTAPMOHU3M TEIIOBBIX .

. collection.edu.ru/
KOJIe0aHUH YaCTHUIl BEIECTBA

85 ITpeobpazoBanue HEPTHU B Pa30BBIX http://school-
mepexoax collection.edu.ru/

http://school-

86 YpaBHeHHE TEIJIOBOTO OaaHca P .

collection.edu.ru/

87 Pemenne 3agau
IToBepxHOCcTHOE HaTspKeHHe. KanuimispHbie

p Ij http://school-
88 siBrieHUs. [laBiieHue 1Mo HCKPUBJICHHOM .
collection.edu.ru/
MOBEPXHOCTHIO xuarocTu. @opmyna Jlamiaca
O0001eHrEe U cUCTEMATU3aKs 3HAHUH 110

89 Teme "ArperatHble COCTOSIHHS BEI[CCTBA.
da30BbIC TEPEXOHI"

90 KonrtponbHas paborta o Teme "ArperarHole
cocTosHuA BemecTBa. Pa3oBbie Mepexo bl
DnexTpu3anus Tel U e€ IPOSBICHUS.

o1 Onexktpuyeckuil 3apsan. Ba Buaa http://school-
ANEKTPUICCKUX 3apsioB. [IpoBOHUKH, collection.edu.ru/
JUBJICKTPUKY U TTOTYTIPOBOTHUKH

92 DJIeMeHTapHBIH DIIEKTPUIECKUH 3apsa. 3aKOoH http://school-




COXPAHCHUA JJICKTPHUUCCKOIr o 3apsaaa

BzaumoneiictBue 3apsinoB. Toueunsie

collection.edu.ru/

9 3apsanel. 3akoH Kynona

94 Pemenne 3agau

95 Onextpudeckoe none. Ero gerictBue Ha http://school-
AIICKTPUUYECKHUE 3aPSIbI collection.edu.ru/
Hanpsik€HHOCTD 3JIEKTPHYECKOTO MOJIS.

96 [TpoOGHbIii 3apsia. JIuHUKM HAPSHKEHHOCTH http://school-
AIIEKTPUIECKOTO moJisi. OTHOPOHOE collection.edu.ru/
ANEKTPUIECKOE TOJIE

97 [ToTeHUMANBEHOCTD AIMEKTPOCTATUUECKOTO http://school-
noJst. Pa3HOCTh MOTEHIIMATIOB M HANIPSKECHHUE collection.edu.ru/
[MoTeHIMaNbHast SHEPTHS 3apsiia B http://school-

98 3JIEKTPOCTATHUECKOM MoJie. [loTeHiman .

collection.edu.ru/
AIIEKTPOCTATHIECKOTO TTOJIS

99 CBsI3b HANPSLKEHHOCTH TIOJIS M Pa3HOCTH http://school-
MOTEHIIMAJIOB IS AJIEKTPOCTATHYECKOTO TTOJIS collection.edu.ru/

100 [TpuHIHIT CYTIePIIO3HIIH dJICKTPUIECKHX http://school-
nosneit collection.edu.ru/

101 Pemenue 3amau

102 ITone Toueunoro 3apsna. IToe paBHOMEPHO http://s_chool-
3apSUKEHHOM Ceprl collection.edu.ru/
[Toste paBHOMEPHO 3apPsHKEHHOTO TI0 oUGLeMy http://school-

103 mapa. [Tone paBHOMEPHO 3apsXKEHHOMN .

o collection.edu.ru/
0ECKOHEYHOH MIIOCKOCTH

104 [TpoBOAHUKH B AJIEKTPOCTATUUECKOM IIOJIC. http://S_ChOOI-
YcnoBre paBHOBECHS 3apsA0B collection.edu.ru/

105 JIMBIIEKTPUKH ¥ TIOJTYIPOBOIHUKH B
AIIEKTPOCTATHICCKOM TI0JIC

106 Konzaencatop. DineKTpoEéMKOCTh http://school-




KOHJICHCATOPa. DNEKTPOEMKOCTB IIIOCKOTO

collection.edu.ru/

KOHJICHCATOPa
107 [TapamienasHoe coenMHEHNE KOHEHCATOPOB
108 ITocnenoBaTenbHOE COCMHEHHE
KOHJICHCATOPOB
109 DHeprus 3apsLKEHHOr0 KOHACHCAaTopa http://s_c hool-
collection.edu.ru/
110 Pemenue 3amaq
111 JIBMoKeHMe 3apsHKEHHON YaCTHIIEI B http://school-
OJTHOPOIHOM DJIEKTPUUIECKOM TTOJIe collection.edu.ru/
112 Pemenne 3agau
113 O0600IIIeHHe U CHCTEMATH3ALNS 3HAHUH 110 http://s_chool—
TeMe "DIIeKTpUIecKoe Toe" collection.edu.ru/
114 KoHTponbHas pabora 1o Teme
"DnekTprudeckoe moje"
Cuna Toka. [locTosSTHHBINA TOK. Y CITOBHS
115 CYIIIECTBOBAHUS TIOCTOSIHHOTO http://.SChOOI-
collection.edu.ru/
ANIEKTPUIECKOTO TOKA
116 Ucrounnku Toka. Hanpsokerue u D/1C
117 3akon OMa JUTs y4acTKa [elH. http://s_chool—
DJIEKTPUUYECKOE COMPOTUBIICHHE collection.edu.ru/
3aBHCHUMOCTD COTIPOTHBJIEHHUS OJHOPOIHOTO
118 MPOBOJHUKA OT erIZ) JUTUHBI U nnimap;mﬂ http://s_c hool-
collection.edu.ru/
MOTEPEYHOTO CeUCHHUS
119 VY aenbHOE CONPOTHBIICHUE BEIIECTBA. http://school-
Pemienue 3agau collection.edu.ru/
120 [MocnenoBatenbHOE, MapaIeIbHOE,
CMEIIaHHOE COEIMHEHNE TIPOBOTHUKOB
121 Pacyér pa3BeTBIEHHBIX AIEKTPHUCCKUX http://school-

ueneit. [TpaBuna Kupxrodga

collection.edu.ru/




122

Pemrenne 3amau

Pabora anekTpuyeckoro Toka. 3akoH J>xoysist

http://school-

123 .
—Jlenna collection.edu.ru/
124 Pemenne 3agau
125 MOIIIHOCTB 3MEKTPHUYECKOTO TOKA. TermoBast http://school-
MOIIHOCTb, BBIIC/ISIEMas Ha PE3UCTOPE collection.edu.ru/
126 Pemenne 3amau
127 BJIC v BHyTpEHHEE COTPOTUBIICHHE http://school-
HCTOYHHKA TOKA collection.edu.ru/
198 3akoH OMa 11 IOJTHOM (3aMKHYTOH) http://school-
ANIEKTPUYECKON 1ern collection.edu.ru/
129 Pemenue 3amau
http://school-
130 MOIIHOCTS HCTOYHHKA TOKA ﬁ " duru/
coliection.edu.ru
131 KopoTtkoe 3ambikanue
http://school-
132 Konnencarop B 11enu mocTOSTHHOTO TOKa P .
collection.edu.ru/
133 Pemenue 3amau
134 Permrenne 3amau mo treme "l[locTosHHBIN
DIEKTPUIECKHA TOK"
135 Pemenue 3amay mo teme "I[locTostHHBIN
AIEKTPUUECKHA TOK"
136 Pemenue 3amau o teme "IlocTosSHHBIN
BIEKTPUUECKHUMA TOK"
137 O0001IEeHNE U cUCTEMATU3AlHs 3HAHUN 110 http://school-
Teme "TIOCTOSIHHBIN 3JeKTPHUECKHH TOK" collection.edu.ru/
138 KontponsHas padota o Teme "[locTostHHBIH
AIEKTPUIECKHA TOK"
139 DnexTpudecKas IPOBOIMMOCTS Pa3sIHIHBIX http://school-

BEUIECTB. DJIEKTPUUECKUNA TOK B METaljax.

collection.edu.ru/




140

CBepXmpoBOANMOCTb

DneKkTpuYecKuil TOK B pacTBOpax u
paciuiaBax 3JIeKTponTOB. 3akoHbl Papanes
IUTSL TIEKTPOJIH3a

http://school-
collection.edu.ru/

141

DnekTpudeckuil Tok B razax. [lmazma

http://school-
collection.edu.ru/

142

DIIeKTpUIECKUil TOK B BaKyyMe. BakyymHabie
MpHOOPHI

http://school-
collection.edu.ru/

143

ONEeKTPUUIECKUH TOK B IMOIYIPOBOTHUKAX

http://school-
collection.edu.ru/

144

[onynpoBogHUKOBBIE TPHOOPHI

http://school-
collection.edu.ru/

145

OU3NYECKUN TPAKTUKYM IO TEME
"N3mepenne CHiIbl TOKA M HATIPSDKEHUS B
LENH TIOCTOSHHOTO TOKA IIPY IIOMOIIH
AHAJIOTOBBIX U ITU(PPOBBIX N3IMEPUTEITBHBIX
npr6opoB" Wi "3HAKOMCTBO ¢ IUPPOBOH
naboparopueii o ¢pusuke. [Tpumepsr
n3MepeHnst GU3NUECKUX BEIIMYHH MPH
MOMOIIY KOMIBIOTEPHBIX IaTYUKOB"

146

dusnueckuil NpakTUKyM 1o teme "M3ydenue
HEPaBHOMEPHOT'O ABWKEHUS C LIETBIO
OTIpeIeIICHISI MTHOBEHHOH CKOpOCTH"

147

OU3NYECKUN IPAKTUKYM I10 TEME
"N3MepeHne ycKopeHus pu
MIPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JIBMKEHHUH 110 HAKJIOHHOM IUIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BpPEMEHHU NIPY PABHOYCKOPEHHOM JIBHKEHUN"

148

OU3NYECKUN TPAKTUKYM IO TEME
"N3mepenne ycKopeHHs CBOOOTHOTO




149

nageHus" win "M3yueHue NBWKECHHS Tea,
OpOILICHHOTO TOPU3OHTAIIHLHO"

Ousnueckuil NpakTUKyM 1o Teme "M3ydyenue
JIBIDKEHUS TeJa M0 OKPYKHOCTH C
MIOCTOSIHHOM 10 MOAYJIIO CKOPOCThIO" Min
"UccnenoBanue 3aBUCUMOCTH [IEPUOIa
oOpaieHsi KOHHYeCKOTo MasiTHAKA OT €ro
nmapameTpoB"

150

@U3NYECKUN TPAKTUKYM I10 TEME
"N3MepeHne paBHOACHCTBYIOIIEH CUITBI IIPH
JIBIKEHHH OpycKa 10 HaKJIOHHOM IMIocKoCTH"
win "IIpoBepka TUImoOTE3bl 0 HE3aBUCUMOCTH
BpPEMEHH JBIKEHUS OPYCKa 110 HAKIIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHHUE OT €ro
Macchl"

151

OuU3NYeCKU TPAKTUKYM IO TEME
"HccnenoBanne 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX B TIPYKUHE U
pe3uHOBOM 00pasiie, oT ux Aedopmanuu” uiu
"N3y4yeHne IBMKEHHS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOHN Uepe3
nérkuit 6oK"

152

dusnueckuil NpakTUKYM IO TEME
"U3mepenne ko3 huIpeHTa TpeHus 1Mo
BEITMYHHE YTIIOBOTO KO3 dHUIIEeHTA
3asucumoctr Frp(N)" mmm "MccnenoBanue
JBIDKEHHS OpyCKa 110 HAKJIOHHOM MJIOCKOCTH
C TIepeMeHHBIM KOQPUIMEHTOM TpeHHS" HIH
"N3yuenue ABIKEHUS Ipy3a Ha BTy C
TpeHueM"

153

OU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanne ycinoBUil paBHOBECHS




TBEPAOTO TeJa, UMEIOIIEeTO OCh BpalieHus"
w "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" win "U3yuenue
YCTOMYUBOCTH TBEPJOTO TEJIA, UMEIOLIETO
IJIOIAAb OMOpPHI"

154

dusnueckuil NPakTUKYM 110 TEME
"U3mepenne uMitynbca Teaa o TOPMO3HOMY
myta" win "Mi3sMepeHne CHITBI TATH, CKOPOCTH
MOJIEJIU 3JIEKTPOMOOHIISI U MOLTHOCTH CHJIBI
Tarun” win "CpaBHEHNE H3MEHEHHUS UMITYJTbCa
TeJa C UMITYJILCOM CHJIBI" WK
"HccnenoBanne coxpaHeHUs UMITyJIbca PH
ynpyrom Bzaumogeiicreun" niu "M3mepenue
KMHETHUUYECKOH dHEPruu Tena 1o TOpMO3HOMY

MyTH

n

155

duznyeckuil NpakTUKyM 1o teMe "M3yuenue
M30TEepPMUYECKOTO TpoIiecca (PEKOMEH0BaHO
HCIIOJIb30BaHNe MU POBOH 1aboparoprn)"
i "U3yueHne n30X0opHOTo nporecca’ win
"N3yueHue u3obapHOTO mpoiiecca’ uin
"IIpoBepka ypaBHEHHUSI COCTOSTHUA"

156

Ou3n4YeCKUil IPAKTUKYM I10 TEME
"N3mepenne yenbHON TeI0EMKOCTH HITH
"UccnenoBanue mpoiecca OCTbIBAHUSA
Bemectsa" win "cciaenosanue aqnadaTHOTO
npouecca" i "M3ydyeHrne B3auMOCBsI3U
YHEPIUH MEXMOJIEKYIIIPHOTO
B3aMMOJCHCTBUSA M TEMIIEPATYPbl KHITEHHS
JKuakocrei"”

157

Ousnueckuit NpakTukyM 1o Teme "M3ydenue
3aKOHOMEPHOCTEHN HCIIapeHus )KUIKocTen"
nnu "V3mepenue yaenbHONW TETIOTHI




IaBsIeHus Tbaa" uin "M3ydenue CBOMCTB
HaCBHIIIEHHBIX apoB" wnu "M3mepenue
aOCOJIFOTHOM BIIKHOCTH BO3/IyXa H OLIEHKA
Macchl TapoB B nomerneHun". Mamepenne
Kod(HILIEeHTa TOBEPXHOCTHOTO HATSHKEHHSI

158

dusnueckuil NPakTUKYM 110 TEME
"HabmoieHre mpeBpamieHus YJHepTun
3apsDKEHHOT0 KOH/AGHCATOPa B YHEPTUI0
m3ydeHns ceeronuona’ uiu "M3yuenne
MPOTEKAHUs TOKA B LIETIH, COEpIKaIIEH
koHeHcaTtop" uinu "Pacpenenenne pa3HOCTH
MOTEHIIMAJIOB (HAPsKEHUs ) IPU
MOCJIe0BaTeIbHOM COETMHEHUN
KOHJICHCAaTOpOB"

159

Ou3nYeCKUil IPAKTUKYM IO TEME
"UccneqoBaHue CMENIAHHOIO COSTUHEHUS
pe3uctopoB" wnu "M3mepenue yaeiasHoro
COIPOTHUBJIEHUSA MPOBOIHUKOB" WA
"UccnemoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsDKSHMS 71 JIAMITBI HaKaTuBaHus"

160

OU3NYECKUN IPAKTUKYM I10 TEME
"HaOmronenue snekTponusa’ uin
"N3Mmepenue 3apsiia OJHOBAJIEHTHOTO MOHA"
win "HccnenoBanue 3aBUCUMOCTU
COIIPOTHBIICHUS] TEPMOPE3UCTOPA OT
temrnepaTypsl" unu "CHATHE BOIbT-aMIEPHOI
XapaKTEPUCTUKH Troaa’

161

PesepBHblii ypok. O600IIeHUE U
cucremMmarul3anus 3HAHUI 10 TeEME
"Kunemaruka"

162

PeseprHbIii ypok. O6o01IeHUE U
CHCTEMATH3aIHsI 3HAHHUIH 110 TeMe




163

" IlnHamuka"

PesepsHblii ypok. O0o0IICHUE 1
cucTeMarusanus 3Hanui mo reMe "Cratuka
TBEepAoro Tena"

164

PesepsHbIii ypok. O06o01IeHuE U
cUCTEMaTH3alMs 3HaHui 10 TeMe "3aKOHBI
COXpaHEHUs B MeXaHUke"

165

PesepsHbIii ypok. O600IIEHUE U
cucreMarusanys 3HaHui o reMe "OCHOBEI
MOJICKYJISIPHO-KHHETUYECKON Teoprn"

166

PeseprHblii ypok. O6o0IIeHUE U
cUcTeMaTh3alysl 3HaHUH 110 TeMe
"TepmoauHamuka. TermioBble MalIMHbL"

167

168

PesepBubIii ypok. O0o0mIeHue 1
CHCTEeMaTH3aIUsl 3HAHHI TI0 TEME
"ArperaTHble COCTOSIHUS BellecTBa. Pa3oBbie
Tepexonr”

PeseprHblii ypok. O000IICHUE U
CUCTEMAaTU3anus 3HAHUH 10 TEME
"OnekTpuueckoe nosue"

169

PesepsubIii ypok. O0o0mIeHUE U
cUCTEeMAaTH3aIHsl 3HAHUI TI0 TeMe
"[ToCTOSIHHBIH JIEKTPUIECKUAN TOK"

170

PesepaHblii ypok. O600IICHUE U
cucTeMaru3anus 3HaHui mo reme "Toku B
pa3IMyHBIX cpenax”

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170
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