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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHHHA M TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B oOpa3oBarelbHbIX opraHu3auusx Poccuiickoit ~ ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBs3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMU Y4YeOHBIMU IpenMeTamMu. B Hell ompenenstoTcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUI 00 OKpYXKarolleM MUpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMueH, Ouosoruedt, gusnyeckoi reorpadueit m actpoHoMuen. Vcmonb3oBaHue W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBAMU U ApYyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku 11s1 ypoBHA cpefHero oOiiero oOpa3oBaHus MOJIOXKEH Pl UICH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. BenymuMm B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzaius mpeamnonaraeT MCHOJb30BaHNE T'YMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npeanosiaraet 3HakoMCTBO C ITUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKXkKe 00CYXKIeHHs MPOOIJIeM PallMOHAIBHOTO MPHPOJIOTIONIE30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoit Teopuw, ponu (QYHIAMEHTAIBHBIX 3aKOHOB M IPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX paboT. BrimeneHune B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOYyJaroIIMMHCS YMEHHUSIMHU IMPOBOJAUTH KOCBEHHBIE H3MEpPEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIISTFOTCS 33/Ia4M C SIBHO 33/IaHHON (PH3MUECKON MOJIEIbBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBSCHEHHWE TNpOTEeKaHWs (PU3UUECKUX SBICHUH U MPOLECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tpolecca 0a30BbI YpOBEHb Kypca (U3MKHM Ha YPOBHE CpPEIHEro
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HUKKN 10DKHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTPALUMN U HCCIENOBAaHHS H3y4aeMbIX SBJICHHM M IPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTHYECKHMX KOMIUIEKTOB M oOecrieynBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMU U3YyUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SBISIFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

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



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeNIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(U3UYEeCKUX SIBICHUM B TPUPOJICE WU I TPUHATHS TPAKTUUECKUX PEIICHHH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3UYECKUX OCHOB M TPUHITUIIOB JICHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
JKCIEPUMEHTOB, AaHAIM3a W  HUHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAesICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

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

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
otBoauTcs B 10 kimacce — 68 4acoB (2 yaca B HEJENIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe MepeueHb JJA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTEJb JelaeT BBIOOp IMPOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YY4ETOM UHAWBUAYAIBLHBIX OCOOCHHOCTEH 00YJatOIIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (U3NYECKUX sSBICHUNA u TpolieccoB. Hayunsie rumnore3sl. dusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTUNKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU HAa OCH CUCTeMBbI KoopauHaT. ClioKeHHE TepeMeleHui u
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: CHUIOMETp, JBWKECHHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune qBUKEHUS IAPUKA B BA3KOM KUIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenns. Cuia copoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT AepOopMaIii.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenne nemkeHust Opycka Mo HaKJIOHHOM TIJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmiynsc MaTepualibHOM TOYKH (TeJa), CUCTEMbl MaTepHalIbHbIX TOYeK. VIMITyIbC CUJIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmanpHas sueprus. [loTeHumnanbHas s3HEprust ynpyro AeGopMupOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznes 3. MogekyasipHasi puznka 1 TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep MABWKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BemecTBa. Mojielu CTPOCHMSI Ta30B, XKUAKOCTEH W TBEPABIX TEI W OOBSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHOoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KHHETHYECKOW TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHed KHHETUYECKOW JHEepruu
TEeIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBHenne MenneneeBa—Knaneiipona. 3akon JlansToHa. M3omponeccsl B UIAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeulecTBa, (oTorpaduu MoJjeKyln
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTIOCTPUPYIOLIAsk IPUPOLY JABJIECHUS ra3a Ha CTEHKU COCY/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3meHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
uJeanbHOTOo ra3a. Buael Temonepenayu: TENIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y esIbHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHneHue
MEepPBOTO 3aKOHA TEPMOJUHAMHKH K u3omnpoiieccam. [ paduueckas uaTepnperanus paboTh rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTrUu B
TEIUIOBBIX MamuHax. Koadduiument nonesHoro aeictsus teruioBoi Mammubl. [{ukn KapHo u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTPEHHEH SHEPruW Tela TPH COBEPIICHHUU pabOTHI: BBUIET MPOOKH U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aIMabaTHOMY PACIIMPEHUIO BO3/yXa (OTBIT C BO3IYIITHBIM OTHUBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u koHAeHcanus. Hcmapenue u  kuneHue. AOCOTIOTHAs |
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HaceleHHbIN map. Y aenpHast TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmuueckue u amopgHbie Terna. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuanbl. [ImaBneHue u Kpuctauzanus. YaenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs] COBPEMEHHBIX MaTepHAOB, B TOM  YHCIE
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. [IBa BuIa SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKHU U HOJTYIPOBOAHUKU. 3AKOH COXPAHEHUS FIEKTPUUECKOTO 3apsi/a.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3aps.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHNN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY M AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluanieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMKocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBA M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMIICHHE JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBATIHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PacCCTOSTHUSA MEXK/Ty HUMH U TUDJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DneKTpuuecKuil TOK. YCJIOBHSI CYIIECTBOBAHMS 3JIEKTPUUYECKOrO TOKA. MICTOUHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jxoyns—Jlenia. MOIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCHMOCTH COITPOTUBIICHUS METAJIIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpaxX M paciijlaBax HJIEKTPOJUTOB. DJNEKTPOJIUTHUYECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

Texuuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, MCTOYHHMKHM TOKa, OSJEKTPOHArpeBaTelbHbIE MPUOOPBI, DIECKTPOOCBETUTEILHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS IWIMHIPUYECKUX TMPOBOJAHUKOB OT JUIMHBI, IUIOLIAAU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >NeKTPOABUKYIIEH cuibl. KopoTkoe 3aMmblkaHHe rajibBaHMYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTesa, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runepoosia, ux rpaduKh ¥ CBOMCTBA, TPUTOHOMETpUYECKHEe (GYHKIUU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe JIBIKEHHE B KUBOW npupoje, 1udpdys3usi, ocMoc, TEriooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEI, JKUAKOCTEH M Ta30B, DIIEKTPUUYECKHE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIIMITHUKYN, WCIOJIh30BAHWE 3aKOHA COXpPAHEHHs WMIYJIbca B TEXHUKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAHOMATEepHAJIOB, W  HAHOTEXHOJIOTHH,  D3JEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenne yueOHOrOo mnpenMera «®Duszmka» Ha ypOBHE cpemHero obmiero obOpa3zoBaHus (0a30BBI ypPOBEHB) JOJDKHO OOCCIICUUTH
AOCTHIKCHUC CIICAYIOUX JIMYHOCTHBIX, METAIIPCIMCETHBIX U IIPCAMETHBIX O6pa30BaTeJ'IBHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNabTaThl OCBOEHUs ydyeOHOro mpeamera «Pu3MKa» TOJKHBI OTpakaTb TOTOBHOCTb U CHOCOOHOCTH OOyYaroIIMXCs
PYKOBOJCTBOBAThCSA C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUYHOCTHU, CUCTEMOMW IIEHHOCTHBIX OPHUEHTAIlMH, TMO3UTHUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM [IEHHOCTSM POCCUHCKOTO OOIIECTBa, pacliipeHUe )KU3HEHHOTO OTbITa U OIBITA JeSTEIbHOCTH
B MPOLECCE PEeATN3ALMN OCHOBHBIX HAMPABIECHUN BOCIIUTATEIBHOMN IEATEIILHOCTH, B TOM YHCJIE B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTH IPAKJIAHCKOM MO3ULIMU 00YJaIOLIerocsi Kak akTHBHOT'O M OTBETCTBEHHOTO YIEHA POCCUICKOT0 OOIIECTBA;

MPUHATHE TPAJIUIIMOHHBIX 00IEYEIOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO [JEATEIbHOCTh B MHTEpEcax TIpaKJaHCKOro OOLIecTBa, y4acTBOBaTh B CaMOYIPABICHUH B
o0pa3oBaTeNbHON OpraHu3aluy;

yYMEHHE B3aUMOICHCTBOBAThH C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKIMSAMU U HA3HAUYECHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKON JIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTH POCCUMCKON IPaKIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, TOCTHKEHHUSIM POCCUMCKHUX YIEHBIX B 00IaCTH (U3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITIMTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE DELICHHS, OPUEHTUPYSACh HAa MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJI€ B JAEATEIBHOCTH YYEHOTO;

OCO3HaHHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OyAyIIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIEr0 (PU3NIECKOM HayKe;

5) Tpy10BOT0 BOCTIUTAHUS:



MHTEPEC K Pa3InIHbIM cepaM mpoPecCHOHATBHON ASITeTLHOCTH, B TOM YHCJIE CBSI3aHHBIM ¢ (PU3UKOH M TEXHUKOW, YMEHHE COBEPINAThH
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHHUIO H CAMOOOPA30BAHUIO B 00JIaCTH (PH3UKK HA MPOTSHKEHUU BCEH JKU3HH,

6) IK0JIOrHYeCKOr0 BOCIIUTAHHUS:

Cc(OPMHUPOBAHHOCTH IKOJOTHUECKON KYJIBTYpPhI, OCO3HAHHUE TII00ATBHOTO XapaKTepa SKOJOTHUECKUX Mpooiem;

TUTAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUN B OKPYKAIOIICH Cpelie Ha OCHOBE 3HAHUS IIeJIel YCTOWYUBOTO Pa3BUTHSI YEIIOBEUCCTBA;

pacIIupeHue OIbITa JACSITEILHOCTH YKOJOTHIECKOM HAIMPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 10 (DPH3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PECHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKOUN HAYKH;

OCO3HAHME IICHHOCTH HAyYHOW JIEATCIBHOCTH, TOTOBHOCTH B TMpoIecce W3ydeHHs (U3UKH OCYIICCTBIATH TPOCKTHYIO U
HCCIIeIOBATEIIbCKYIO ACITeIbHOCTh HHIUBUAYAIBHO U B TPYIITIE.

METANPEIAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Ba3oBrble 1ornyeckue 1ecTBUA:
CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaIU3UPOBATh MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
OTIPEIEIIATH 1NN AeSITeIbHOCTH, 3aJ]aBaTh MapaMeTphbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHSI B pAaCCMAaTPUBAEMBbIX (DU3UUYECKUX SABIICHUSX;
pa3pabaThIBaTh IJIaH pelIeHus MpoOIeMbl C YIETOM aHalIM3a UMEIOLIUXCS MaTEpUAIbHBIX U HEMaTepUaIbHbIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB LEJISIM, OLICHUBATh PUCKHU MOCIEICTBUN JESITENLHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSIX PEalbHOTO, BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBareibckue 1eiCTBUS:
BIIIETh HAYYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSIMU U METOJaMU (PU3HUECKON HAYKU;
BIIJIETh HaBBIKAMH y4EOHO-UCCIIEOBATENIbCKON U MPOEKTHOW MEATEIbHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTHIO UM TOTOBHOCTHIO K
CaMOCTOSITEILBHOMY TIOMCKY METOJIOB pelIeHHs 3a1a4 (U3NYECKOTO COACPKAHU, IPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHMUS,
BIIAJIETh BUIAMH JAEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAlMU, MPEOOPa30BaHUI0 U MPUMEHEHUIO B PA3IIMYHBIX
y4eOHBIX CUTYAIHIX, B TOM YHCJIE MIPHU CO3JaHIH yU4eOHBIX MPOEKTOB B 001aCTH (HU3HKH;
BBISABJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIU3UPOBATh 3aJauy, BBIJIBUTATh THIOTE3Yy €€ pPEILICHUs, HaXOAUTh apryMEHThI IS
JI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;



AHAJIIM3UPOBATH IIOJTYUYCHHBIC B XOAC PCIICHUA 3aJadyu PC3YJIbTAaTbl, KPUTHUYCCKU OLCHHUBATH HX AJOCTOBCPHOCTL, IMPOTrHO3UPOBATH
HU3MCHCHHUC B HOBLIX YCJIOBUAX,

CTaBHUTH M (POPMYIHUPOBATH COOCTBEHHBIE 32,1241 B 00pa30BATEIBHOM JIEATEITLHOCTH, B TOM YHCIIE IPU U3yYCHUHU (PU3UKH;

AaBaTb OUCHKY HOBBIM CHUTYyallUsAM, OLICHUBATDb HpPIO6pCTéHHBII>i OIIBIT,

YMCETb NEPCHOCUTL 3HAHUS 110 (1)I/I3I/IKG B IPAaKTUYCCKYIO o0OJiacTh KUBHECACATCIIBHOCTH,

YMETb MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUI'aTb HOBBIC UJICHU, IPEAJIaraTb OpUTrHHAJIbHBIC IMTOAXO0AbI U PCUHICHU A,

CTaBUTH HpO6J'ICMI)I " 3a7la4yu, JOMMYCKAOINE AJIbTCPHATUBHBIC PCIICHU .

Pa6ora ¢ undopmanmueii:

BJIAJICTh HABBIKAMU TOJTYYCHUA I/IH(i)OpMaIII/H/I (1)I/ISI/I‘I€CKOFO COACPIKaHNA N3 NCTOYHHUKOB PAa3HbIX THUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATH
MOUCK, aHAJIU3, CHCTEMAaTU3ALIUI0 U UHTEPIIPETALNI0 HH(DOPMALIMK Pa3IMUHBIX BUJIOB U (POPM MpEICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OPMAIIHH;

HCII0JIB30BaTh CPEACTBA I/IH(i)OpMaHI/IOHHI)IX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B PEHICHUN KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpPraHM3aIlMOHHBIX 337a4 C COOJIOJCHHEM TPeOOBAaHUN IPrOHOMHKH, TEXHUKH OE30ITACHOCTH, THTHCHBI, PECypCcOCOepeKeHUs, TTPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpkKaHHUS B pa3iMYHbIX QopmaTax ¢ y4€TOM Ha3Ha4yeHHs MHPOpPMAIUU U LEIEBOM ayAUTOPHH,
BBIOMpAsi ONTUMAIBHYIO (POPMY MPEICTABICHUS U BU3YaJIU3ALIUU.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

OCYILIECTBIIATH OOIIEHNE HA YpOKaX (U3UKHU U BO BHEYPOUHOU JIESATENBHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOIb30BAHUEM S3bIKOBBIX CPE/ICTB;

MMOHUMATbh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON paOOTHI;

BBIOMPATh TEMATUKY H METOJIbl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEN KaXkI0T0 YieHa KOJIJICKTHBA;

MPUHUMATh LIETU COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh M KOOPAMHHUPOBATH JIECHCTBUS MO €€ JOCTHIKEHHIO: COCTaBIAThH IUIaH
JEUCTBHI, paclpeeNaTh POiIH ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaXKJOTO YYaCTHUKA KOMaHAbI B OOIIMIA pe3ysIbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

NpeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEH C IMO3UIIMU HOBU3HBI, OPUTUHAIILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTHBHOE CTPATETHYECKOE IMOBEACHHE B PA3MUYHBIX CHTYAIUsIX, MPOSBIATH TBOPUYECTBO M BOOOpaskeHUE, OBITh
WHUIUATUBHBIM.



PeryasitTuBHble yHMBepcaJibHble YueOHbIe JeliCTBUS
Camoopranmsanms:
CaMOCTOSITEJIBHO OCYIIECTBIISATh IO3HABATEJIbHYIO JIEATENBHOCTh B 00JACTH (PU3UKU M aCTPOHOMMH, BBISIBIATH HPOOJEMBI, CTABUTHh U
(dbopmynHupoBaTh COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTaBJIAThH IJIAH PEILIEHUsl PAacu€THBIX U KAYECTBEHHBIX 3a]ay, IUIaH BBIIOJHEHHS MPaKTU4YECKOW paboThl ¢ y4ETOM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUN;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;
JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3 PELICHUE;
OILICHUBATh IPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (POPMHUPOBAHUIO M TIPOSBIICHUIO JPYAUIMH B 00JacTH (PU3MKH, TOCTOSHHO TOBBIIMIATH CBOW 0Opa3oBaTEIbHBIA H
KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3Y/IHTATOB LENSIM;
BJIaIETh HaBBIKAMHU [MO3HABATEIbHON peQUIEKCHH KaK OCO3HAHMSI COBEPILIAEMBIX ACUCTBUI M MBICIUTEIbHBIX MPOIECCOB, X PE3YJIbTATOB
1 OCHOBAaHUM;
WCIO0JIb30BaTh MPUEMBI pepiieKCHu IJIs OLIEHKH CUTYallld, BEIOOPa BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.
B mponecce AoCTHXEHUS JTUYHOCTHBIX PE3ylIbTaTOB OCBOEHUS MPOrpaMMBbl IO (PU3UKE AJISi YPOBHS CpelHEro ooiiero oOpa3oBaHus y
00yuaronmxcs COBEPIICHCTBYETCS AMOIIMOHANBHBIN UHTEJUIEKT, PeInoararoimuil choOpMUPOBAHHOCTD:
CaMOCO3HAaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOILMOHAIILHOE COCTOSHUE, BUJIETh HAIMIPABJICHUS PA3BUTHS COOCTBEHHOMN
SMOIIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B cE0€;
CaMOpEryJIMpOBaHUs, BKIIOUYAIOLIETO CAMOKOHTPOJb, yMEHHE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHUE, CIHOCOOHOCTH
aIalITUPOBATHCS K SMOIIHOHATHHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHMBAILIMH, BKJIFOYAOLIEN CTPEMIIEHHE K JOCTM)KEHUIO 1IEJIN U yCIIEXY, ONTUMHU3M, HHULIMATUBHOCTh, YMEHUE JEMCTBOBATh
UCXOJ U3 CBOMX BO3MOYKHOCTE;



OMIIATUH, BKIIOYAIOUICH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE OPYTUX, YUUTBHIBATh €r0 MPH OCYLIECTBICHUM OOIICHHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaWBATh OTHOIICHHS C JIPYTMMH JIFOJBMH, 3a00TUTHCS, MPOSBISATH HHTEPEC U
paspeniath KOH(PIUKTHL.

HNPEAMETHBIE PE3YJIBTATHBI

K xoniy obyuenus B 10 ki1acce npeamMeTHbie pe3yabTaThl Ha 6a30BOM YpOBHE JIOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y 00YJAIOITUXCS
YMEHUN:

JNEMOHCTPUPOBaTh HAa MpHUMeEpax pojb U MecTo (U3MKu B (OPMUPOBAHUU COBPEMEHHOW HAyYHOM KapTHUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOM JEATEILHOCTH JIFOCH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS] M3YYEHHBIX (QHU3NYECKHMX MOJENeil: MaTepuaibHas TOYKa, MHEpLHalbHas CHUCTEeMa OTCYETa,
abCOTIOTHO TBEPJOE TENI0, WICAbHBIM ra3, MOJAEIN CTPOEHHUS Ta30B, JKUIKOCTEH U TBEPABIX Tell, TOUEUHBIM AJIEKTPUUECKUN 3apsa MpH
peuieHny Gu3nYecKux 3a1ad;

pacro3HaBaTh (pU3MUECKHUE SIBICHMs (IIPOLIECChI) U OOBACHATh UX HAa OCHOBE 3aKOHOB MEXAaHUKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
CTPOEHHS BEIIECTBA U NIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOIHOE MAICHUE Tell, ABHKCHHE
10 OKPY)KHOCTH, MHepLus, B3aumojeicteue ten, auddys3us, OpOyHOBCKOE IBUKEHUE, CTPOECHHUE JKUIKOCTEH M TBEPHABIX TeN, U3MEHEHUE
0o0bEMa Ten MpH HarpeBaHUM (OXJIAXKJEHHMM), TEIUIOBOE PAaBHOBECHE, HCIApEHHE, KOHAEHCAllMs, IUIaBICHHME, KPUCTAIM3alUs, KUIEHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE AABJICHUS Ia3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIy IlapaMeTpaMH COCTOSHHs Tra3a B
n30IpoLeccax, MIEKTpU3alus Tell, B3aUMOICHCTBHUE 3apsA0B;

OINUCBIBATE MEXaHMUYECKOE JBM)KEHHUE, MCIOJIb3Yysl (PU3MUECKUE BEIMYMHBI: KOOPJMHATA, IyTh, MEpEeMEIEeHUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CUjla, UMITYJIbC Tejla, KWHeTHYeCcKasl SHEeprus, MOTEHIHalbHasl SHEprusi, MexaHudeckas paboTa, MEXaHWYeCcKas MOLIHOCTb; MpHU
ONMCAaHUM IPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICI HCIOJIb3YyEeMbIX BEJIMYMH, UX OO003HAUEHHs M €IUHMIbI, HAaXOAUTb (OpMyIbl,
CBSI3bIBAIOIME JAaHHYIO (PU3UYECKYIO BEJTMUUHY C IPYTUMHU BEIUYMHAMU;

OIMCBIBATH U3YyUYEHHBIE TEIUIOBBIE CBOICTBA T€J U TEIUIOBBIE SBJICHHUS, UCIONb3Ys (U3NUECKUE BEIMYMHBI: JaBJICHHUE ra3a, TeMIepaTypa,
CpelHAs KUHETHYECKas DHEPIHsl XAaOTUYECKOrO MABMXKEHHS MOJIEKYJ, CPEIHEKBAaJpaTHUYHAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHs B3Heprusi, pabora rasza, Ko3()(UIMEHT MOJE3HOrO JEHCTBMS TEMJIOBOrO ABMraTess; HNPHU ONMCAHUU IPABUIBHO TPAKTOBAThH
¢u3n4ecKuil CMBICT MCIHOJB3YEMBIX BEJIWYHMH, UX 0003HAUEHHUS M EIUHMIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTHMH BEJIMYMHAM;

OIMCBIBATh U3YYEHHBIE IEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE SBJICHUS (TIPOLIECCHI), UCTOJIB3YS (PU3NUECKNE BETUUNHBI:
AIEKTPUYECKUM 3apsl, WIEKTPUYECKOE II0JIe, HANPSDKEHHOCTH IIOJIA, IMOTEHIMAJ, Pa3HOCTb MOTEHLUAIOB, IPHU ONHUCAHUU IPABUIBHO



TPAKTOBAaTh (U3WYCCKUH CMBICI HCIIOJIb3YEMBIX BEIMYMH, X OOO3HAYCHHUS W CIWHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIONIUE ITAHHYIO
(U3HUYECKYIO BETHUUHY C JIPYTUMU BEITUYUHAMU;

aQHATM3UPOBATh (PU3HUECKHUE MPOIIECCH U SIBJICHHS, UCTIONB3Ys (PU3NUYECKUE 3aKOHBI U MPUHIIUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u
Il 3akonbr HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrUM, 3aKOH COXPAaHEHUS WMITYJIbCA, NMPHUHIHI CYMEPIO3UIUN CHJI, TIPHHIIUII
paBHOMPABHUS WHEPIIUAIBHBIX CHCTEM OTCUETA, MOJICKYJISIPHO-KUHETHYCCKYI0 TEOPHIO CTPOCHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b CPEIHCH
KHHETUYECKOW SHEPTUH TEIUIOBOTO JIBUKEHHS MOJICKYNI C a0COJIOTHOUW TeMIlepaTypoH, MepBblid 3aKOH TEPMOJIUHAMHUKH, 3aKOH COXPaHCHUS
ANIEKTPUIECKOTO 3apsiia, 3akoH KylioHa, Ipy 3TOM pa3indaTh CIIOBECHYIO (OPMYTUPOBKY 3aKOHA, €r0 MaTEMaTHIEeCKOE BBIPAKCHUE U YCIIOBUS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NPHUHIIUITBI JICHCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3indyaTh YCIOBUS HX 0OE30TaCHOTO
WCII0JIb30BAHUS B TTOBCEIHEBHOM JKU3HH;

BBITIOJTHATE YKCTIICPUMEHTHI 110 MCCIICAOBAHNIO (DH3MUSCKUX SIBJICHHH U TTPOIIECCOB C MCIOJb30BAHUEM NPSIMBIX U KOCBEHHBIX NU3MEPCHHIA,
pu 3ToM (popMyaupoBaTh MpodIeMy/3a1ady U THIOTE3y YIeOHOTO SKCIEpUMEHTa, COOMPaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHUS,
MIPOBOJIMTH ONIBIT U (JOPMYITHPOBATH BHIBO/IBI,

OCYIIIECTBJIATh MPSMBIE U KOCBEHHBIC M3MEpPCeHHS (DM3MUCCKUX BEIUYHH, TMPU 3TOM BBEIOMpATh ONTHMAIBHBIA CIIOCO0 W3MEpPEHUS U
MCI0JIb30BATh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH H3MEPEHHI;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIy (U3NYECKUMHU BEIUYMHAMU C HCIOJIb30BAaHHEM MPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpPOBATh pe3yiabTaThl MOJTYYEHHON 3aBHCHUMOCTH (PM3MUECKHUX BEIMYMH B BHUAE TaOMUI] U rpaduKoB, IenaTh BBIBOJBI IO
pe3yibTaTaM HCCle0BaHMUs;

cobmonaTe TpaBuia 0O€30MacHOTO Tpyda TPH TPOBEICHUM MCCIICIOBAHMM B paMKax YYeOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON AESITEIbHOCTU C UCIOIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U JTAOOPATOPHOTO 000PYIOBAHUS;

pemarh pacy€THbIE 33/1a4M C SIBHO 3a/laHHOM (DU3MUYECKOI MOJENbI0, UCHOJb3ys (hU3HUecKre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAN3a
YCIIOBHUSA 3aJ]aud BbIOUpaTh (QPU3HUECKYIO0 MOJIEIIb, BBIICNIATh (PU3HUECKHE BEIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE Ui €€ PEelIeHUs, TPOBOIUTh
pacuéThl U OIICHUBATh PEAIbHOCTH MOJYY€HHOTO 3HAYeHUS (PU3UUECKON BEJIMUUHBI,

peliaTh KayeCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTHUECKHA HEMPOTHUBOPEUHUBYIO IEMOUKY PACCYXKACHHM C OMOPOI Ha M3yYeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBICHUS;

UCIIOJIb30BAaTh MPHU PEIICHWH Y4eOHBIX 3aJad COBpEMEHHbIe HMH()OPMAIMOHHBIE TEXHOJOTHHM IS IOUCKA, CTPYKTYPHUPOBAHUSA,
UHTEpPIPETAlMN U TPEJCTaBlIeHUs Y4eOHON M HAyYHO-TIOMYJISpPHONW HH(POpPMAIUH, MOJYYEHHOM U3 Pa3IMYHBIX MCTOYHHMKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTy4aeMyl0 HHPOPMAILIUIO;

MPUBOJIUTH MPUMEPHI BKIIaZa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OObICHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHI;



UCTOJIb30BAaTh TEOPETHYECKUE 3HAHUS MO (HU3MKE B TOBCEIHEBHON XU3HU Ui oOecredeHusi Oe30MacHOCTH HpU OOpalleHuH ¢
npubopamMH ¥ TEXHUYECKHMMH YCTPOWCTBAMHU, JJIsi COXPAHEHHUS 3/10POBBS U COONIOJICHUS HOPM 3KOJIOTUYECKOTO MOBEJICHHS B OKpPYXKaroIen

cpene;

paboTaTte B TpyIIE C BBHINOJHEHWEM PA3IMYHBIX COLHUAIBHBIX POJIEH, IIAHUPOBATh pPabOTy TPYNIBI, PAMMOHAIBHO PACTIPEACIITH
0053aHHOCTH ¥ TUIAHUPOBATH NIEATEIHLHOCTh B HECTAHAAPTHBIX CHUTYAIHsIX, aIEKBATHO OLEHUBATH BKJIAJ KKIOTO M3 YYaCTHHKOB TPYIIHI B
pellIeHre paccMaTpUBaEMON MTPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne i/mm Konrpoabusie | IlpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Pa3znen 1. PUBUKA U METOJAbI HAYUHOI'O IIO3HAHUSA
1.1 dusnka 1 METOALI HAYIHOTO ITO3HAHUS 2 bubmorexa [JOK
' g v https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2
Pa3zpen 2. MEXAHUKA
bubnuoreka [JOK
2.1 K 5
HHCMATHIKE https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Junavmia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1 bubmotexa [IOK
' P https://m.edso0.ru/7f41bf72



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

Wroro mo pazneny 18
Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
2 1
3 OCHOBDI TEpMOHHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuorexa [JOK
' Ma3oBLIE IIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
4.1 C) 10
HICKIpOCTaTHia https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 351eKTpUYeCKHil TOK. TokH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O0 68
[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoxa KoutpoabHubie | IlpakTHueckue o0pasoBaTejibHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MGT(})[;BI HO?I,)HBI,DHI/JIISI 1 bubmmorexa [JOK
04.09.2023 | https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAYYHOW KapTHHBI MUPA, B 05.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSATEILHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 bu6mmoreka [IOK
nemkenus. [lepemerienue, 11.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnmuorexa [JOK
JIBHDKCHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnmuoreka [JOK
JIBHDKCHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKoOpeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS 19.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 I[I]:I/I)KGHI/IC MaTepf/IaJILHOIZ TOYKH 10 1 Bubnnorexa HOK

25.09.2023 | https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [IpyHUIKTT OTHOCUTENBHOCTH 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lanunes. HepuuaabHbIE CHCTEMBI 26.09.2023 | https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CYIEPIIO3UIH CHJL. ]EfTopI(l)n“3aK0H bubmorexa [JOK
3 02.10.2023 | https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akon HetotoHa ju1st bubnuorexa [JOK
MaTepHaIbHBIX TOYCK 03.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TSHKECTH. HGI?BaSI KOCMMYECKas Bubmuotexa LIOK

09.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 10.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduurent

13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubmuorexa [JOK
JIBUKEHUH TeJIA B )KANKOCTHU WJIU 16.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tesa. MoMmeHT cuitbl. [11edo cuibl. 17.10.2023 | https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Tesa
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnunoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS 23.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOIITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MaTepualibHOW Touku. Teopema 00 07.11.2023 | https://m.edsoo.ru/ff0c4502

W3MCHCHUN KUHCTUUCCKOM OHCPTHUU



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas 3HEPTHUSL.
IloTeHnmanpHas 3HEPIUs yupyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

13.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HETIOTEeHIIMaIbHbIE CHITBI. CBSI3b
paboTHI HETTOTEHITUAIBHBIX CHIT C
M3MEHEHHEM MEXaHHUECKOH
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

14.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
C I3MEHCHHEM MEXaHHICCKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTSHKEHUS PE3UHOBOTO JKI'yTa

20.11.2023

20

KonTtponsHas padoTa o teme
«Kunemaruka. /lnHamuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

21.11.2023

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

21

OCHOBHBIE ITOJIOKCHHS
MOJ'IGKy.]'I?[pHO-KI/IHeTI/ILIGCKOI\;I
TCOPHH. EpOYHOBCKOC JBHIKCHUC.

Auddysus

27.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEl

28.11.2023

23

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

04.12.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TeroBoe paBHOBECHE.

24 Temmepatypa u e€ u3MepeHue. 05.12.2023
[IIxasa remneparyp Llenscus

o5 Wneanpusiii raz 8 MKT. OcuoBHOE bubmmoreka [{OK
ypaBHeHne MKT 11.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKOM dHEPruun bubnuoreka [JOK
JIBMDKCHHUSI MOJICKYJI. YpaBHCHUE 12.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH [lanpToHa. ["a30BbIE 3aKOHBI 18.12.2023
JlaGopaTtopnast pabota

28 «HcciaenoBanue 3aBUCUMOCTHU
MEXKTy ITapaMeTpaMu COCTOSTHHS 19.12.2023
Pa3peKEHHOTO Tra3ay

29 H3omporiecchl B U1€aibHOM ras3e u bu6mmoreka [IOK
uX rpadUUecKoe MpeaCTaBICHIE 25.12.2023 | https://m.edsoo.ru/ff0c570e
Buytpenusis sHeprus
TEPMOIUHAMHYECKOU CUCTEMBI U

30 CITIOCOOBI €€ U3MCHCHHS. bu6mmoreka [JOK
KonnuecTBo TermioTsl U pabora. 26.12.2023 | https://m.edsoo.ru/ff0c5952
Buytpennsis sHeprus
OJIHOATOMHOTO MJICAJIbHOTO Ta3a

31 Bupl Temonepenaun Bubmmorexa LIOK

15.01.2024 | https://m.edsoo.ru/ff0c5¢c36

VY enpHast TENIOEMKOCTD BEILIECTBA.

32 K(I)[J'H/ILIGCTBO TEIUIOTHI IIPU B bubnmorexa HOK

16.01.2024 | https://m.edsoo.ru/ff0c5¢c36

Teruionepenave. AanadaTHbIl



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

poIIecc

IIepBblii 3aKOH TEPMOJUHAMUKH U

bubmuoreka [JOK

33
ero MpUMEHEHHE K U30IpoLeccam 22.01.2024 | https://m.edsoo.ru/ffOc5efc
H

| e e

pHpoe. p 23.01.2024 | https://m.edsoo.ru/ff0c6230

TEPMOTUHAMHUKHU

35 [Tpunnun nevicreus u KT/ bubmmoreka [{OK
TETUIOBOU MAIIWHBI 29.01.2024 | https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 30.01.2024

37 DKOJOTHYECKHEe MPOOIEeMbI
TETJIODHEPTETUKU 05.02.2024

38 Ol\(j[(:)@:ammm;yp(; K3 2. Oco bu6mmoreka [IOK
(VIOTEIYIAPHAT QHINKA. LICHOBH 06.02.2024 | https://m.eds00.ru/ff0c6938
TEPMOAMHAMHUKI)Y

o Kl\(i[P(I)Tpeo.]'IbHaﬂ za(jlc))T: H(; Tg\:ieo BuGmorexa LIOK
(VIOTIERYIAPHAd QU3HKA. LICHOBBI 12.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)

40 [TapooOpa3zoBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenvie u KUIeHue 13.02.2024 | https://m.edsoo.ru/ff0c63b6

5| oo s, Faomom buGnotexa LIOK
ap AYx3- m 19.02.2024 | https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u

o | orbmersm ducorons
CBOMCTE KPHC OB ARHAKHC 20.02.2024 | https://m.edsoo.ru/ff0c65f0

KpHuCTaJlJIbI. COBpeMeHHHC
MaTepuaibl



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[InaBnenHue u KpucTauIA3aLus.

bubmuoreka [JOK

4 .
3 ¥ AeIbHas TOIIOTA IUIABIICHHS 26.02.2024 | https://m.edsoo.ru/ff0c6708
Cybnmumarus
44 YpaBHEHME TEILIOBOro OajaHca butamorexa HOK
BHCHHUC TCIIL BOT" H
p 1 27.02.2024 | https://m.edsoo.ru/ff0c6820
. ?aneKTpﬁszum Zegn.jnemzl;mecmn“ BuGmiorexa LIOK
1. Bd BH KTPHUUYCCKUX
DAL 1a HICKTP 04.03.2024 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
45 HfOBOI[(I)-II/LKI/I, )II/II)H;:T(I:I/IKI/I " Bu6morexa LIOK
II B HUKUA. KOH
YIPOBO 05.03.2024 | https://m.edsoo.ru/ffOc6bcc
COXPAHEHUS EKTPUICCKOTO 3aps/ia
B I .
- KSaI/(I)MZH'?I/(I)CZBI/Ie 3%[;5112013 BaEZH ] Bu6morexa LIOK
Ha. YCYHbBIN KTPUUYCCKUHN
i JICKTP 11.03.2024 | https://m.edsoo.ru/ffO0c6ced
3apsn
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
noJia. [IpuHIun cynepno3uiuu bubmuorexa [JOK
48 _
AIIEKTPUUYCCKHUX TOJICH. JIMHUU 12.03.2024 | https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
o | e
’ . 25.03.2024 | https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
" [TpoBOAHMKH U AUDIISKTPUKH B BuGmorexa [OK
SNCKIPOCTATHACCKOM HOJIE. 26.03.2024 |  https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
51 OnexrpoeMkocThb. KonmeHncar bubmmotexa [JOK
CRIPOCMKOCTD. ROMACHEATOP 27.03.2024 |  https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD IIIOCKOTO bubnunoreka [JOK
KOH/IeHCaTopa. DHeprus 01.04.2024 | https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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3apsKEHHOTO KOHJIEHCAaTopa

53

Jlaboparopnas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

02.04.2024

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAIBHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHE EKTPOIPUOOpPOB

08.04.2024

55

DNeKTpUYeCKuil TOK, YCIOBUS €ro
cyuiectBoBaHusl. [IoCTOSTHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma aJist
ydacTka Lenu

09.04.2024

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE
poBoHUKOB. JIabopaTopHas
pabota «M3ydeHue cMeranHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

15.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

16.04.2024

bu6mmoreka [JOK
https://m.edso0.ru/ff0c7838

58

3akon Oma 1 OJIHOU
(3aMKHYTOM) 3NIEKTPUYECKOH IICTH.
Kopotkoe 3aMbikaHue.
JlaGopaTtopHas paborta «3mepeHue
OJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTHUBIICHUS

0.5

22.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOJAUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTD

23.04.2024



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTHUBIICHUS METAIJIOB OT
Temneparypbl. CBEpXIpPOBOJUMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.

60 CBOUCTBA AJIEKTPOHHBIX ITYYKOB 29.04.2024
[TonynpoBOAHHMKH, UX COOCTBEHHAS

61 U IpUMECHasi IPOBOAUMOCTb. bubnuorexa [JOK
CaoricTBa p—N-mepexoia. 30.04.2024 | https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHKUKOBBIE TPUOOPHI
DIEeKTPUYECKUH TOK B PaCTBOPAxX H

62 paciuiaBax 3JI€KTPOJIUTOB. bubmuorexa [JOK
DIEKTPOTUTHYECKAS TUCCOIHALINS. 06.05.2024 | https://m.edsoo.ru/ff0c82ba
DneKTponu3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U bu6mmoreka [IOK
HECaMOCTOATEIILHBINA Pa3psil. 07.05.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNEeKTpUYECKUE MPUOOPHI U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnmuoreka [JOK
npuMenenwue. [IpaBuia TEXHHUKH 13.05.2024 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o0maromuii ypok bubnmuoreka [JOK

65
«DIEKTPOIUHAMHUKAY» 14.05.2024 | https://m.edsoo.ru/ffOc88be
KonTtponbHas pabora no teme

66 «Qnekrpocraruka. [locTosHHbIN bubnnorexa [JOK
aneKTpuueckuid ToK. Toku B 20.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpelax»

67 PesepsHsbiit ypok. KonTponbHast bubnuorexa [IOK
paboTa o Teme 20.05.2024 | https://m.edso0.ru/ffOc8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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"DnexkTpoauHaMuka"

68 PezepBHblit ypok. O0oOmIaronmii 1 bubmuorexa [IOK
ypok o Temam 10 kiacca 21.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

METOAUYECKUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



