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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWA W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpamMmbl, mnpejacraBieHHbx B PI'OC COO, a Ttakke ¢ ydérom
benepanbHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMbl 1O (PHU3MKE HANpaBIEHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennu ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpyEeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METallpeIMETHBIM
pe3yiapTaTaM OOyueHHUs, a TaKXKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1IeIM U3ydyeHUsi (U3UKH Ha YPOBHE CpEIHEro oOuiero oopazoBaHus, MJIaHUPYEMbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3UKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3YAbTAThI M0 rojiaM 00yUeHUs;

e cojepxaHue yueOHoro npeamera «Pusnkay 1no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOImMA JJisi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeleNsieT XapakTep U pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00yJaromuxcs, B GopMupoBaHue yMeHun
MPUMEHSTh HaAyYHBIH METOJ [MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku st ypoBHS CpeAHEro o0IIero o0Opa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBusercs (OpMUpOBaHME TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanosaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamn3yeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMU Kypca (M3UKM HAa YpOBHE CpeIHEro oO0Imero oOpa3oBaHUS
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TGOpI/If/'I, JJIs1 OIIMCaHUuA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO KCHOJIB30BAHWUE CHUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MMPOBOAMMBIX IJiId KOHTPOJIA M OLCHKH, OCYIICCTBIACTCA YYaCTHHUKaAMH O6pa30BaTeJ'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYHMH W IIOCTAHOBKY OIIBITOB II0 ITPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO paszieia
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarudyeckue KOMIUIEKTHI J1aOOPaTOpPHOTO 0OOPYAOBAHMS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloIMXCsl K HayyHOMY H3YYEHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3ydeHHs] OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHUIA.

JlocTikeHne 3TUX ILeseld 00ecreurBaeTCsl PEUIeHUEM CIEAYIOUIMX 3ajad B Ipoliecce

M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJICKYIISIPHYIO (PU3UKY, JIEKTPOJMHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIeHHs pPAa3IMYHBIX 334ad C SBHO 33JaHHOM (QU3NYEeCKOU
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPEY;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUYECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3MKe MepeueHb JJA00PATOPHBIX U MPAKTHYECKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®u3uka — Hayka o npupoje. HaydHnele MeToabl MO3HAHUSA OKPYXKAKOWIEro Mupa. Posib 3KCIIEpUMEHTa U TEOPUU B MPOLECCE ITO3HAHUS
MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pusnueckux sABieHUN U mpoueccoB. Hayunele runore3pl. @U3ndeckre 3aKOHbl U T€OpUU. ['paHUIBI IPUMEHUMO CTU
¢uznueckux 3aKoHOB. [IpyHIMIT COOTBETCTBUS.

Ponb u MecTo pusnku B GpopMUpOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUUECKON AESITEIbHOCTH JIIO/IEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrxeHrne. OTHOCUTEIBbHOCTh MEXaHUUECKOTO NIBMKEHUs. Cructema otcuéra. Tpaekropus.

[Tepemernienue, CKOPoCTh (CpeaHssT CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTEPUATbHON TOYKH, MX MMPOCKIIMNA Ha OCU CUCTEMBI
KoopauHat. Cl0KeHUE EPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJMHENHHOE IBIWKEHHE. ['paduku 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPECHHS, MYTH H
TepeMeNIeHUs MaTepUuaIbHON TOYKHA OT BPEMECHH.

CBoboaHoe majienre. Y CKOpeHHue CBOOOTHOTO TTaICHHS.

KpuposmmHeliHoe nwkeHue. [[BrkeHHe MaTEepHATbHOW TOUYKH IO OKPY)KHOCTH C TIOCTOSSHHOM 1O MOJYJIIO CKOPOCTBIO. YTJIOBast
CKOPOCTb, TUHEHHass CKopocTh. [lepros u yactoTa oOpamenus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

Texnuueckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHUE: CTUAOMETP, IBMKEHHE CHAPSIIOB, LIETIHBIE U PeMEHHBIE TIepeaayu.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UIUTFOCTPALMS KHHEMAaTHYECKUX XapaKTePUCTUK JIBHKCHUSI.

[IpeoOpazoBaHue ABMXKCHHUH C UCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKEHUS TeNa, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEACIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IIyTSMH, IPOWJCHHBIMH TEJIOM 32 IIOCJIEIOBATENIBHBIE PAaBHBIE IPOMEXYTKH BPEMEHHU IIPU
PAaBHOYCKOPEHHOM JIBMJKEHHMH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune nBUKEHNs ApUKa B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpoIeHHOI0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['anmnes. Ilepseiii 3axkoH HeroToHa. MHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuina. [lpuniun cynepno3unmu cuil. Bropoit 3akon HeroTona st MmatepuanbHOil Touku. Tperuit 3akoH HeroTtoHa st
MaTepUaIbHbIX TOYEK.

3akoH BceMHUpHOro TsaroTeHus. Cuna Tsoxecth. [lepBas kocmMuyeckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs! CKOJIBXEHHS U CUJIa TPEHUSI TIOKOS.
Koadunment tpenus. Cuia conpoTUBIeHUs Py ABMKEHUU TeJa B dKHUIKOCTH WIH Tase.

[TocTynarensHoe U BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO Tea.

MOMEHT cuiIbl OTHOCHUTENIBHO OCH BpalleHus. [1nedo cuibl. Y cnoBus paBHOBecUs TBEPAOTO TeENA.

TexHnueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: TIOAIIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne MHEpLUH.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeopMaIiuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOIBEME U MAJICHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecUs TBEPIAOTO Tesna. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBmxeHust Opycka 1o HakKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIMX B MPY)KUHE U pE3UHOBOM 00pasliie, oT ux aedopmarium.

HccenenoBanue ycaoBUl paBHOBECHS TBEPIOTO TENA, UMEIOLIETO OCh BPALCHUS.



Tema 3. 3akonvl coxpaneHusn 6 Mexanuxe

Nmnynec MaTepuaabHOM TOYKHM (Tejla), CHUCTEMbl MaTepUAIbHBIX TOYEK. VMIynbc cuibl M M3MEHEHHE MMITYJIbCa Tela. 3aKOH
COXPaHEHUs UMITyJIbCca. PeakTUBHOE JBUKEHHUE.

PaboTa cusbl. MOITHOCTH CHJIBL.

Kunernueckas sHeprusi MaTepuanbHOi Toukn. Teopema 00 N3MEHEHUH KHHETHYECKOW SHEPTUH.

[loTenumansHas sHeprus. IloTeHuunanbHas sHeprus ynpyro aedopMHUpOBaHHOW MpyXuHbL. [loTeHuManbHas SHeprus Tena BOIU3U
MTOBEPXHOCTU 3eMJIN.

[ToTeHumanpHbple U HENOTEHIMANbHbIE CUIbl. CBS3b pabOThl HEMOTEHIUAIbHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW DHEPTUU CHCTEMBI
TeJ. 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPTHH.

VYopyrue u Heynpyrue CTOJIKHOBEHHMS.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE TPUMEHEHNE: BOAOMET, KOMEP, MPYKUHHBIA MUCTOJIET, JBM)KEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoOTHO HEYIIPYTOTo yAapa ¢ HOMOIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CUIIBI ¢ U3BMEHEHHEM MEXaHMUYECKOW SHEPIUH Tejla Ha IPUMepe pacTsKEHHsI pE3UHOBOTO JKI'yTa.

Pasznen 3. MoJieky/isipHasi pu3uKa 4 TEPMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OcHOBHbBIE TOJOXKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUHM M UX OMNbITHOe oOocHOBaHue. bpoyHoBckoe npmwkenue. uddysus.
XapakTep ABM)KCHHSI M B3aUMOJICHCTBUSL YacTUIl BemlecTBa. Mojeiau CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPIBIX Tell U OOBSICHEHHE CBOWCTB
BellleCTBAa Ha OCHOBE ATUX MoJeneil. Macca u pazmepsl MmoJiekyil. KonnuectBo Benjecta. [loctossunass ABoranapo.

Termmosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIIIPHO-KHHETHYECKOW TEOPUU UAeaIbHOTrO ra3a. AOCOIIOTHAs TeMIepaTypa Kak
Mepa CpeJHEl KMHETUYECKOM 3HEpruM TEIUIOBOro ABMkKeHUs uactul rasza. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon [lanerona. M3omporeccsl B UAEaTbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BemiecTBa. | paduueckoe
MpeJICTaBJICHHUE U30IIPOIIECCOB: H30TEPMa, U30X0pa, u300apa.

Texnuueckue ycTpOHCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETp, GapoMeETp.

Jlemoncmpayuu



OmnbITH, T0Ka3bIBAIONIUE JUCKPETHOE CTPOSHHE BEIIECTBA, (POTOrpadui MOJIEKYS OPTaHUIECKUX COCTUHEHUH.

OmnbiThl 0 AU(}Y3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBUKCHHUSI.

Monens onbita LlTepua.

OnbIThI, TOKa3bIBAIOLINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBHUSL.

Monens, WUTIOCTpUpYIOLIasi IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, HIUTIOCTPUPYIOIINE YPaBHEHNUE COCTOSIHUS UAEaIbHOTO ra3a, H30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenre Macchl BO3/lyXa B KIIACCHOM KOMHATe HAa OCHOBE U3MEpPEHUI 00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y lTapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamudeckas cucteMa. BHyTpeHHssI SHEPTUS TEPMOIUHAMUYECKONH CUCTEMBI U CTIOCO0BI €€ n3MeHeHus. Kolm4yecTBo TemiIoTh 1
paboTa. BHyTpeHHsIs1 SJHEprusl 0THOATOMHOTO UJIEalIbHOTO Ta3a. Bupl Temnonepeaayu: TEIONPOBOIHOCTb, KOHBEKIIHS, U3JIydeHue. Y ieibHast
TEII0EMKOCTh BellecTBa. KonuecTBo TEroThl pU TeIUIonepeaaye.

[Tonsarue 06 agunabarHom mporecce. [lepBriii 3aKOH TepMoaMHAMUKU. [IprMeHeHne mepBoro 3aKkoHa TEPMOJMHAMUKHA K M30TPOIECCaM.
I'paduaeckas uaTepnperanus padboThI rasza.

Bropoii 3akon TepmoanHamMuki. HeoOpaTUMOCTh IPOIIECCOB B MMPUPO/IE.

Tennoseie MamuHbl. [IpuHIMANIBI AEUCTBUS TETUIOBBIX MamuH. [IpeoOpazoBaHusi SHEPruu B TEIJIOBBIX MamuHaxX. Koaddurument
MOJIE3HOTO JeWcTBUS TemioBoi MamuHbl. [ukn Kapuo u ero kosdpdumueHT mMone3HOTO EHCTBHS. ODKOJOTHYECKHE TMPOOJIeMBI
TEIUIOPHEPTEeTUKH.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: JBUTaTeIb BHYTPEHHEI0 CropaHusi, ObITOBOM XOJIOIUIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPruu Teja MPU COBEPIICHUU paOOThI: BBUIET NPOOKU M3 OYTBUIKM MOJA ACMCTBHEM CKATOTO BO3AyXa,
HarpeBaHue 3pupa B JATYHHOU TpyOKe MyTEM TpeHus (BUACOJEMOHCTPALINSA).

W3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tela IpH Terionepeaaye.

OmnpIT 1o aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, BUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanue u KoHjaeHcanus. Vcrnapenue u kumeHue. AOGCOJIIOTHAS U OTHOCUTENbHAsl BIAKHOCTh BO3Myxa. HacelmeHHbIN map.
VY aenpHas TemioTa napooopazoBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT JaBJICHUS.

Tépmoe Temo. Kpucrammueckue u amopdHbIe Teila. AHU30TPONHUS CBOUCTB KpUCTALIOB. JKuakue kpuctauibl. CoBpeMEHHBIC
Matepuainsl. [TnaBnenue u kpucrammzanus. Y aenabHas Temnora miasienus. Cyonumanus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

TexHuueckre YCTpOWCTBA M TPAKTUYECKOE TMPUMEHEHHE: TUTPOMETP M TCUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOJIYYCHHS
COBPEMEHHBIX MaTE€pPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCcTBa HACBIIIIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUHU.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBaHus U TUIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMoHCTparys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenre OTHOCUTEIBHOM BIIAXKHOCTH BO3IyXa.

Pa3znen 4. diekTpoauHaMHuKa

Tema 1. dnekmpocmamuka

DJeKTpu3alus Teia. DIEeKTpUIecKuil 3apsaa. J(Ba Buaa aneKTpuuecKux 3apaaoB. [[poBOIHUKH, TUANEKTPUKU U TOJTYIPOBOJHUKHU. 3aKOH
COXpaHEHUs AMEKTPUUECKOT0 3apsia.

B3aumoperictBue 3apsaoB. 3akoH KymnoHa. TodedHbl 3eKTpUUECKUN 3apsl. DieKkTpuueckoe nose. Hanpspk€HHOCTh 3JIEKTPUYECKOro
nons. [IpyHumn cyneprno3unuu 3eKTpUIecKuX mosei. JINHUKM Hanpsy)KEHHOCTHU AIIEKTPUYECKOTrO MOJIS.

Pabora cun snekrpocratuueckoro noss. [lorenuman. PasHocts moreHnuanoB. [IpoBoAHUKHM M AWMANIEKTPUKUA B DJIEKTPOCTATUYECKOM
noze. Jusnexkrpuyeckas IPOHUIIAEMOCTb.

OnektpoéMkocTb. KoHieHcaTop. DIeKTpOEMKOCTD IJIOCKOTO KOHJEHCATOPa. DHEPrUs 3apsKEeHHOTO KOHJIEHCAaTopa.

TexHuueckre ycCTpOHCTBA M MPAKTUYECKOE IMPUMEHEHME: HIIEKTPOCKOI, 3JEKTPOMETP, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpYHHBINH PUHTEP.

Jlemoncmpayuu

YCeTpOoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3aumMoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE TMO0JIE 3aPsHKEHHBIX TEl.



[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
OneKTpoCcTaTHYECKas 3allUTa.
JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh BJICKTpOéMKOCTI/I IJIOCKOTO KOHJACHCATOpa OT IUIomaayd IUIaCTHH, pPacCTOSAHHUA MCKAY HHUMHU U I[I/IBJIGKTPI/IHGCKOP'I
IMPOHUIIaCMOCTH.

DHeprusi 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit Inekmpuyeckuit mox. Toku é pa3iuunvx cpeoax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIeKTpuueckoro Toka. Microunuku toka. Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LHETH.

DNEeKTPUYECKOe COMPOTHUBIICHHUE. Y IeThHOE CONMPOTHBIICHUE BemecTBa. l[locnenoBarenpHoe, mapauiebHOE, CMEIMIAaHHOE COCIUHECHHE
MIPOBO/THUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIAs CUJIa U BHYTPEHHEE COMPOTHBICHUE MCTOYHHMKA TOKa. 3akoH OMma i MOJTHOM (3aMKHYTOM) 3JIEKTPUYECKON IIETH.
KopoTkoe 3ambikanue.

DIeKTpOHHAas TPOBOAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTh COIPOTUBJIEHUS METAJIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonympoBoanrku. CoOCTBeHHas: W MPUMECHAas MPOBOIUMOCTH MOJYIpOBOIHUKOB. CBoiicTBa p—N-mepexona. I[losynmpoBoaHUKOBBIE
MPUOOPHI.

DIEeKTpUYECKUN TOK B paCTBOpaXxX M paciuiaBax 3JI€KTPOJUTOB. DIEKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIIU3.

DJIEKTPUYECKHI TOK B razax. CaMoCTOSTEIbHBIA U HECAMOCTOSTENbHBIN pa3psia. Monnus. [1nazma.

TexHuueckre ycTpoHcTBa M MPAKTUYECKOE NIPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, NCTOYHUKHU TOKA, JIEKTPOHArpeBaTEIbHbIE
npuOOPBI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAaKyyMHBIM JUOJA, TEPMHCTOPHI U  (OTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIM IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LIMJIMHIPUYECKUX MPOBOJHUKOB OT JIUTMHBI, IIJIOIIAIM MONEPEYHOT0 CEYEHHs U MaTepHara.

CMmelanHoe coeIMHEHNE MPOBOJHUKOB.

HpSIMOC HU3MCPCHUC BHCKTpOI[BI/I)KyH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKAHUC TaJIbBAHUYCCKOTO JJICMCHTAa W OHLCHKAa BHYTPCHHCTO
COIIPOTUBJICHHUAL.



3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 2JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXaA.

OAHOCTOPOHHSIS MPOBOJIUMOCTD JTMOJ1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeIIaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIEH CHUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUSL.

HaGnrogenue anexkrponusa.

MexnpeameTHbie CBSI3U

N3yuenne kypca ¢uszuku 6a30Boro ypoBHS B 10 Kjacce OCYIIECTBISIETCS C YYETOM COJIEPXKATEIbHBIX MEXKIPEIMETHBIX CBS3€H C
KypcaMH MaTeMaTUuK{, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemuule noHamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUSA: SBJICHUE, HayyHBIH (akT, runoresa, pusndeckas
BEJIMYMHA, 3aKOH, TEOPHUsl, HAOJI0IEHIE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, MOJEIb, H3MEPEHNE.

Mamemamuxa: pelieHHEe CHCTEMBbl ypaBHEHHM, JsuHeWHas QyHkius, mnapabosa, runepOoia, uX Trpapukd U CBOKCTBA,
TPUTOHOMETpHYECKHEe QYHKIIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPBI M UX MPOEKIINH
Ha OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: mexannyeckoe ABIKEHUE B KHUBOW mpupoje, AMPpQy3us, ocMOcC, TEIIOOOMEH KUBBIX OpPraHU3MOB (BHU[IbI TEILIONEpEaayH,
TEIJIOBOE PABHOBECHUE), ANEKTPUUECKHE SIBJICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX
TeJ, )KUAKOCTEH U ra30B, AJIEKTPUUECKHE CBOMCTBA METAIIIOB, JIEKTPOJIMTUYECKAs! TMCCOIMALINSA, TallbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texuonoeusn: mnpeoOpa3oBaHME ABMXKEHUN C UCIHOJIL30BAHUEM MEXAHM3MOB, YUYET TPEHHUS B TEXHUKE, MOJIIUIHUKH, HCIOJIb30BaHHUE
3aKOHA COXpaHEHHUs HMITylIbca B TEXHHUKE (pakeTa, BOAOMET WU JApYrue), ABUrareilb BHYTPEHHETO CropaHus, MmapoBas TypOuHa, OBITOBOI
XOJIOIWIBHUK, KOHIWIIMOHEP, TEXHOJOTHUHU IOJTYYEHHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJIEKTPONpHOOpOB, KCEPOKC, CTPYHWHBIH MPHUHTEP, OdIIEKTpOHArpeBaTelbHbIEe MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TAIbBAHUKA.

METAIIPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCAIbHbIC Y4eOHbIC JeHCTBUSA



ba3oBrble Jornyeckue 1eHCTBHUA:
CaMOCTOSTENIBHO (DOPMYIHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, pACCMATPHUBATD €€ BCECTOPOHHE;
OTPEEIATh 1NN JeSITEIbHOCTH, 3aJjaBaTh apaMeTPbl U KPUTEPUU UX JTOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU M MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NUYECKUX SBICHUSIX;
pa3pabaTbIBaTh IJIaH PEUICHUS IPOOIEMBI ¢ yIETOM aHAIHM3a UMEIOIINUXCS MAaTepUATIbHBIX U HEMaTepUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B IEATEIILHOCTD, OLIECHUBATh COOTBETCTBUE PE3Y/IbTATOB LEJISIM, OLIEHUBATh PUCKHU MOCIEICTBUN JESITEIBHOCTH;
KOOPJIMHUPOBATH U BBIMIOJIHATE PAa0OTY B YCIOBHSIX pPealbHOT0, BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/IEHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.
Ba3oBble nccienoBarebckue 1eiCTBUS:
BJIIETh HAyYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (PU3MUECKOM HAYKU;
BJIJIETh HaBBIKAMHM y4EOHO-UCCIIEIOBATENIbCKONM M MPOEKTHON NEATEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO UM TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METO/IOB peUIeHHs 3a1a4 GU3NYECKOTO COACpKaHUsI, IPUMEHEHHIO Pa3IMYHbIX METOJIOB TIO3HAHMUS,
BJIAJIETh BUJAMH JAEATEIHHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHMs, €r0 MHTEPIpPETally, MPeoOpa30BaHNI0 U MPUMEHEHUIO B Pa3IMYHbIX
y4eOHBIX CUTYaIUsIX, B TOM YHUCJIE MIPH CO3/IaHUH YUe€OHBIX MPOEKTOB B 001acTH (QU3UKH;
BBIBIIATh NIPUYMHHO-CIICACTBCHHBIE CBSI3U M aKTyalU3MPOBaTh 3a/lady, BBIIBUTATh T'MIIOTE3y €€ PELICHMs, HaXOAUTh apryMEHTHI Ul
JOKa3aTeJIbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh IApaMETPhl U KPUTEPUH PEILICHUS;
aHAJIN3MPOBATh IOJIyYEHHBIE B XOJAE PEUICHMS 3aJa4d pe3yNbTaTbl, KPUTHYECKH OLICHMBATh MX IOCTOBEPHOCTbH, NPOTHO3UPOBATH
MU3MECHEHHE B HOBBIX YCIIOBUSX;
CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM IEATEIBHOCTH, B TOM YUCIIE IPU U3yYEHUU (PU3UKY;
J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;
YMETb EPEHOCUTh 3HAHUA N0 (PU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEACATEIbHOCTH;
YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeil;
BBIJIBUTaTh HOBBIC UJICH, IIPEUIaraTh OPUTMHAIBHBIE IIOJXOAbI U PEIICHHUS;
CTaBUTb MPOOJIEMBI U 33JjauH, JOMYCKAIOLUE aJIbTEPHATUBHBIE PEIICHHUS.
Pabora ¢ undopmanmeii:
BJIaJIeTh HABBIKAMU MOIy4eHUS HHPOPMALUU (GU3NUECKOTO COACPIKAHUSA U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATENILHO OCYILECTBIIATh
MIOMCK, aHAJIN3, CHCTEMATU3aLUI0 U UHTEPIPETALUI0 HHPOPMALIUU Pa3IMYHbIX BUIOB U (DOPM MpeE/ICTaBICHUS;
OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;
UCIOJb30BaTh CPEACTBAa MH(DOPMAIMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJOTMH B PEIIEHUHM KOTHUTHBHBIX, KOMMYHHMKATHBHBIX WU
OpraHU3allMOHHBIX 3aJad C COOJIIOJICHHEM TpeOOBaHMM SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, T'MTHMEHBI, pecypcocOepeKeHHsl, MPaBOBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH;



CO3/1aBaTh TEKCThI (PU3UYECKOTO COACP)KaHUS B Pa3iMYHbIX (popMarax ¢ yd4éToM Ha3zHaueHHs MH(OPMAIUH M IEJIEBOU ayJUTOPHH,
BBIOMpAast ONTUMANIbHYIO (POPMY MPEACTABICHHUS U BU3YaTH3AIIHH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX AEUCTBUM ¢ yIETOM OOLIUX HHTEPECOB U BO3MOKHOCTEN KaXk/10T0 WieHa KOJIJIEKTHBA;

IIPUHUMATBH LIEJI COBMECTHOW NEATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTABIIATH IUIaH
JENCTBUIM, pactipeIesATh POJIU ¢ Y4ETOM MHEHUN YJaCTHUKOB, OOCYXIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOET0 BKJIAJa U KaXKJJOTO y4aCTHUKA KOMaH/Ibl B OOIINI pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeAIaraTb HOBbIE POEKTHI, OLIEHUBATh UJACH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISTh TMO3UTHBHOE CTPATErMYECKOE IOBEACHHWE B PA3JIMYHBIX CHUTyalUsX, MPOSBISATH TBOPYECTBO WU BOOOpa)keHHE, ObIThH
VHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eliCTBHS
Camoopranuszanms:
CaMOCTOSITENIBHO OCYIIECTBIISATh MO3HABATEJIbHYIO JIEATEIBHOCTh B 00JACTH (PU3UKU M aCTPOHOMMH, BBISIBIATH MPOOJIEMBI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4H;
CaMOCTOSITENIBHO COCTaBIIAThH IUIAH PEIIeHUs pacu€THBIX W KAUeCTBEHHBIX 33/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yuéToM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHIA;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;
JieNiaTh OCO3HAHHBIN BHIOODP, ApryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBATh (DOPMHUPOBAHUIO M TPOSIBICHUIO SPYAUIMH B 00NAacTH (U3UKH, MOCTOSHHO TMOBBIINIATH CBOM 00pa3oBaTeiIbHBIA U
KYJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:
JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YyIbTATOB LEISM;



BJIQJICTh HABBIKAMU TO3HABATENFHON Pe(PIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUIA U MBICIUTEIBHBIX IPOIIECCOB, UX PE3YIHTATOB
1 OCHOBAHUM;

MCTIOJIB30BaTh MPUEMBI pe(IeKCHH ISl OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATD PELICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJbTaTOB AEATEIbHOCTH;

MPUHUMATH ce0s, MOHUMAas CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MIPABO APYrUX HA OIINOKH.

B mponecce A0CTH)XKEHUS JTUYHOCTHBIX PE3YylIbTATOB OCBOEHHS MPOrpaMMbl IO (U3UKE JJIs YPOBHS CpeqHero oluiero oOpa3zoBaHUs y
00yyarouMxcs COBEPIIEHCTBYETCS IMOLIMOHAIBHBIN UHTEJUIEKT, IPENoJaraomuil chopMUpPOBAaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIILHOE COCTOSHUE, BUJIETh HAIIPABJICHUS PAa3BUTHS COOCTBEHHOMN
SMOIIMOHAIBHOMN cdepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpErylIMpoBaHus, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIOCOOHOCTh
aIalITUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOLIEH CTpeMIIEHHE K IOCTH)KEHHUIO LIEJIU U yCIeXy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIeHICTBOBATh
UCXOJI U3 CBOUX BO3MOYKHOCTEH];

SMIIATUH, BKIIOYAIOUIEH CIIOCOOHOCTh NOHUMATh SMOLMOHAIBHOE COCTOSIHME OPYTUX, YUYUTBIBATh €r0 MPHU OCYLIECTBICHUM OOIIEHMUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOIIEHUS C JPYTMMU JIOJBMH, 3a00TUTHCS, MPOSBIATh UHTEPEC U
pasperaTtb KOH(QJIUKTBL.

INPEIMETHBIE PE3YJIBTATbBI

K xoH1y o6yuenust B 10 Kkiacce nmpeaMeTHble pe3ysibTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpaXxaTh ¢(POPMUPOBAHHOCTD Y O0yJaroIuXcs
YMEHHUI:

JEMOHCTPUPOBATh Ha HpPUMEpax pojb U MecTO (U3MKU B (POPMUPOBAHMM COBPEMEHHOM HAy4yHOH KapTHHbI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B TPAKTUYECKON JESTEIbHOCTH JIOACH;

YUUTBIBATh TPAHULBl MPUMEHEHMsS W3YyYEHHbIX (U3MYECKHX MOJeNeil: MarepuanbHas TOYKa, HMHEpLMalbHas CHUCTeMa OTCuéTa,
a0COJIIOTHO TBEPAOE TENIO, WACAIbHBIA Ta3, MOJAENM CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIA 3JIEKTPUUECKUI 3apsia Mmpu
peneHnH (pU3NYECKUX 3a/1a4;



pacrno3HaBaTh (U3UUYECKUE SBICHHS (IIPOLIECCHI) M OOBSICHITh MX HA OCHOBE 3aKOHOB MEXAaHUKHU, MOJICKYIISIPHO -KHHETUYECKOW TEOpUun
CTPOEHUS BEIIECTBA U AJICKTPOIMHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE JIBIKEHUE, CBOOOTHOE TIa/ICHUE T, IBIKESHUE
10 OKPY>KHOCTH, MHEPIHS, B3aUMOJIeHCTBUE Tei, TudQy3usi, OpOYHOBCKOE IBHKCHHE, CTPOCHHUE KHUIAKOCTEH M TBEPABIX TEl, U3MCHEHHUE
o0B€Ma TeN Mpu HarpeBaHUUW (OXJIAXKJICHWH), TEIJIOBOC PABHOBECHE, WCIIAPCHHE, KOHICHCAILWS, IJIABJICHHE, KPUCTAJLTU3AIUs, KUIICHUE,
BIIQYKHOCTh BO3J/IyXa, TMOBBIIICHUE JABJICHHUS Ta3a MPH €ro HarpeBaHUHU B 3aKPBITOM COCYHE, CBSI3b MEXIY MapaMeTpaMHu COCTOSIHHS Ta3a B
M30TIpOIIeccax, SICKTPU3AIMS TEJ, B3aUMOJICHCTBHE 3apsIOB;

OTIMCHIBATh MEXaHWYECKOE JIBIDKEHUE, UCTOJB3ysl (PU3NYSCKUE BEIMYMHBI: KOOPAHMHATA, IMyTh, MEpPEeMENIeHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tena, CHJia, UMITYJIbC Tela, KHHETUYeCKas: YHEeprus, MOTCHIUAIbHAS YHEPrHs, MeXaHndeckass paboTa, MEXaHWYECKass MONTHOCTh; MPHU
OTIMCAHWU TPABWJIBHO TPAKTOBATh (U3UYCCKHI CMBICIT HCIOJB3YeMBIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOINNE JTAHHYIO (PU3HUYECKYIO BEIMUUHY C APYTUMU BETUIHHAMU;

OTIMCHIBATh U3YUEHHBIC TEIJIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SBJICHHUS, UCITOJIb3Ys (DM3MUECKHE BEJIMIMHBI: JJaBJICHHUE ra3a, TeMIepaTypa,
CpeIHssl KWUHETHYeCKas JHEPIHsl XaOTHYECKOrO JBIMDKCHHS MOJIEKYJ, CpeIHEKBaJpaTHYHAsS CKOPOCTh MOJICKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTpPEHHSSI JHeprus, padora Taza, KOIPQPHUIIMEHT IOJIE3HOTO JEHCTBUS TEILIOBOTO JBHUTATEINsS, NMPH OIHUCAHWUU TPABUIBHO TPAKTOBATH
(U3HYECKUH CMBICIT HCIOJIB3YEMBIX BEJIMYHMH, WX O0O3HAYCHUS W CIUHUIIBI, HAXOIWTh (OPMYITBI, CBS3BIBAIOIIHNE JAHHYIO (PH3UYECKYIO
BEJIMYUHY C JPYTUMH BEITUYNHAM;

OIIMCBHIBATh M3YYEHHBIC IEKTPHUECKUE CBOWMCTBA BEIIECTBA U ICKTPHUUCCKUE SBICHHS (TIPOIECCHI), HCIONB3Yysl PH3NUECKUE BETHUUHBIL:
AIIEKTPUYECKHUIA 3apsijl, AJIEKTPUYECKOE TII0JIe, HAMNPSHKEHHOCTH TIOJISA, MOTCHIUAN, Pa3sHOCTh MNOTEHIMAJIOB; INPH ONHUCAHWU IPABHIBLHO
TPAaKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIWYMH, WX OOO3HAUCHHS W CIUHHMIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMH BEJTHUYUHAMU;

aHAJTM3UPOBATh (PU3NYECKUE MPOIECCHI U SBICHHS, HCIIONb3Yysl (PU3NYCCKUE 3aKOHBI M IPUHITUIIBI: 3aKOH BCEMHUPHOTO TATOTeHUs, I, 11
III 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHMS MEXaHUYECKOH SHEPruH, 3aKOH COXPAHCHHS HMMITYJIbCA, TMPUHIUI CYNEPIIO3UIIUN CHJI, TIPHHIIUI
PaBHOIIPABHS MHEPUIUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KHHETUYECKYIO TCOPHIO CTPOCHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b CPEIHEU
KUHETHYECKOW PHEPTUU TEIUIOBOTO JBMXKCHUS MOJIEKYJT C a0COJIOTHOM TeMIIepaTypoid, MepBbli 3aKOH TEPMOJWHAMHKH, 3aKOH COXpPaHCHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KyioHa, mpu 3TOM pa3invaTth CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATEMAaTHYECKOE BBIPAXKECHUE U YCIIOBUS
(rpaHuIibl, 001aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TNPHHIMUIBI JICHCTBHS MAaIlIWH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3jiuyaTh YCJIOBUS HX O€30MaCHOTO
WCIIOJIb30BaHUS B TIOBCEIHEBHOW KHU3HU;

BBITIOJTHATH YKCIIEPUMEHTHI [0 HCCIEA0BaHUI0 (PU3HMUECKUX SIBICHUN U MPOIIECCOB C MCTIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEpPEHU,
pu 3ToM (GopMyIHUpoBaTh MpodIEMy/3aady U TUIIOTE3y yueOHOTO SKCIepUMEHTa, cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyI0BaHus,
MIPOBOJHUTH OMBIT U (OPMYITHUPOBATH BHIBO/IBI,



OCYIIECTBIISTh MpPSIMBIE U KOCBEHHbIE M3MEpeHHs (DPM3MYECKHX BEIMYUH, MPU ITOM BBHIOMpATh ONTUMAIBHBIM CIIOCO0 M3MEpEHUs U
HUCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpGHIHOCTCfI HSMCPCHHfI;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (U3UYECKUMHU BEIMYMHAMHU C WCIOJIH30BAHUEM TNPSMBIX H3MEPEHHH, MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHpPOBATh Pe3yabTaThl MOJTYYCHHOW 3aBHCHMOCTH (DM3MUYSCKUX BEIMYMH B BHJC TaOIWIl W TrpadHUKOB, JETaTh BBIBOJIBI 110
pe3ysbTaTaM UCCIeA0BaHMUs;

coOmoaTy mpaBwia OE30MacHOr0 TpyAa IpH TPOBEICHHH HCCICJOBAHMH B paMKax ydeOHOTO JKCIIEPHUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKON U MPOEKTHOM JESITENbHOCTH € UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000pYI0BAHMUS;

peuaTtb paC‘-IéTHBIC 3a4adyu C ABHO SaI[aHHOﬁ (1)I/I3I/I‘~IGCKOI\/JI MOJCJIbIO, UCIIOJIB3Ys (1)I/I3I/I‘IGCKI/IG 3aKOHBI U IIPUHOUIIBI, HA OCHOBC aHAJIM3a
yCIIOBHUS 3aJjaud BbIOMpaTh (PU3HUECKYIO0 MOJIEIb, BBIAEIATh (PU3NUYECKHE BETUUYUHBI U GOpMYIbl, HEOOXOAUMBIE sl €€ pelIeHHs], TPOBOAUTD
paCLIéTBI 1 OICHUBATH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)I/I3I/I‘-ICCKOI\/’I BCIIMYUHDBI,

peniaTh Ka4eCTBEHHBIE 33JJa4l: BBICTPAUBATH JIOTUYECKH HEITPOTHUBOPEUUBYIO IIEMOYKY PACCYXIEHUN C ONMOPON HA U3YYEHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/ISI/I‘-IGCKI/Ie SABJICHUA,

UCIOJIb30BAaTh TPU pEIIEHWH Y4YeOHBIX 3a7ady COBpPEMEHHble HH(OPMALMOHHBIE TEXHOJOTMM JJs IOHMCKA, CTPYKTYPHUpPOBAHUS,
UMHTEpIpETallM W TPEJCTaBlIeHUs Y4eOHON M HAyYHO-TIONMYJISPHON HH(pOpMAIMH, MOJYy4YEHHOM U3 pa3IUyHBIX MCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJTy4aeMylo HH(POPMALIHIO;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OObSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHWUS 1O (PU3MKEe B TOBCEAHEBHOM JKHM3HU I OOECmedeHHs OE30MacHOCTH TpU OOpalieHuu C
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMM, JJIsl COXPAHEHUS 37J0POBbS U COOIOJCHHUS HOPM 3KOJIOTMYECKOrO MOBEJCHHS B OKpYXKarouiei
cpene;

paboTaTh B TpYIIE C BBINOJIHEHHWEM PAa3IMYHBIX COLMAIBHBIX POJIeH, MIaHUpPOBATh PabOTy TPYMIbl, PAlMOHAIBHO paclpeaesTh
0053aHHOCTH U IUJIAHUPOBATh AEATEIHHOCTh B HECTAHIAPTHBIX CUTYallMAX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXXIOr0 M3 YYACTHUKOB I'PYIIbI B
pelIeHre paccMaTpUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 htts://m.edsoo.ru/7fALbF72
Utoro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK
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[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
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Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 paciaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






