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IMMOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o pusrke 0a30BOro YpoBHS Ha YPOBHE CPEHETO 00IIero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUN M TpeOOBaHMI K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpammsel, mpeactaBieHHbix B ®I'OC COO, a Takke ¢ yuérom
dbenepanbHOl pabouell MporpaMMbl BOCIIUTAHHUS M KOHIETIIUUA TPENOJaBaHus y4eOHOTO
npenmera «@Puszmka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickonr ®Denepamnmw,
peaNn3yroIIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copeprxanue nporpamMMmbl o pU3MKE HANPABJICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHHBI MUpa oOydaromuxcs 10 kimacca npu oOydenun ux pusuke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-JEATENbHOCTHOrO moaxona. Ilporpamma mo ¢usmke
cootBercTByeT TpeboBanusM GPI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM OOydYeHHs, a TaKKe YYUThIBAET HEOOXOJUMOCTh
peanu3alnyd MEXIPEAMETHBIX CBsi3ed (UM3UKM C E€CTECTBEHHO-HAYYHBIMU YYEOHBIMU
npeaMeraMu. B Hell ompenensitorcs OCHOBHBIE LEIW H3y4YeHUsT (U3MKUM Ha YPOBHE
cpenHero obmiero oOpa3oBaHUs, IUIAHUPYEMble PEe3yibTaThl OCBOEHHUS Kypca (DU3UKH:
JUYHOCTHBIC, METANPEIMETHBIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o (pu3uke BKITIOYALT:

e IUTAHUPYEMBIE PE3YJIbTATHl OCBOCHUS NpenMera (pU3nKu Ha 0a30BOM ypOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJbTAThI 110 F0JIaM 00yUYEHUs;

e cojiepKaHue ydeOHOTro nmpenMera « Pu3nKay 1o rogam oOyueHus.

®du3nka Kak Hayka o HambOosiee OOMUX 3aKOHAX MPHUPOJbI, BHICTYNAs B KAa4eCTBE
y4eOHOro mnpeaMera B INKOJE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CHUCTEMY 3HaHUU 00
okpyxatoieM mupe. LlIkonbHbINA Kype PU3UKU — CUCTEMOOOPA3YIOLIUIA /1711 €CTECTBEHHO-
Hay4YHBIX Y4YEOHBIX IPEIMETOB, IOCKOJIbKY (U3NYECKUE 3aKOHBI JIE)KAT B OCHOBE
NPOIIECCOB U SIBIICHUM, M3y4aeMbIX XHUMHUEH, Ouomorueil, (usmueckoil reorpadueit u
acTpoHomueil. Micnonb30oBaHue U aKTUBHOE MPUMEHEHHE (PU3NUECKUX 3HAHUN OnpeersieT
XapakTep W pa3BUTHE PA3HOOOPa3HBIX TEXHOJOTUM B cepe PHEPreTUKH, TPAHCIOPTa,
OCBOEHHsI KOCMOCA, NIOJyYEHHsI HOBBIX MAaTEPUAJIOB C 3aJlaHHBIMUA CBOMCTBAMH U JAPYTHX.
W3ydenne ¢u3MKu BHOCUT OCHOBHOHM BKJIaJ B (POPMHUpPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MHpa 00yd4arolmuxcsi, B (OpMUPOBAHME YMEHUN NPUMEHSTh HAYYHBIA METO]
MO3HAHUS MPU BBIMOJIHEHUU UMY Y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBY mpenmera pu3MKU 11 YPOBHS CpeaHEro oOImero oopa3oBaHHs IOJIO0KCH
pSA UEH, KOTOPbIE MOKHO PacCMAaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHS.

Hoes yenocmumocmu. B COOTBETCTBMM € HEW Kypc SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuajd M3 BCEX pa3leNioB (U3UKH, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOH (DU3HUKH.

Hoes cenepanuzayuu. B cOOTBETCTBMM C HeEH Marepuan mnpeaMera (QU3NKU
00BbeANHEH BOKPYT (u3uveckux Teopuil. Benymum B npenmMere sipnsiercs GOpMHUpPOBAHUE
IIPEICTABIICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U IOJIE.

Hoesa  eymanumapuzayuu. E€ peanmm3zanus NOpeariosaraeT  MCHOJb30BaHUE
T'YMaHUTapHOTO MOTEHIMANa (GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUSI (PU3UKHU C



pa3BuTHEM OOILECTBAa, a TaKkKe€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Ilpeamer GuU3uky npesamnonaraet 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTMUECKUX MPUI0KEHUNM U3YyUYECHHBIX TEOPH U
3aKOHOB.

Hoes sxonocuzayuu peaan3yercs MOCPEACTBOM BBEACHUS IJIEMEHTOB COACPIKAHMA,
MOCBSIIIEHHBIX OSKOJOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C
pa3BUTHEM TEXHUKU U TEXHOJOTWH, a TakKe OOCYXKIEHHUA MpoOJIeM pPalrOHAIbHOIO
IPUPOIOTOIH30BAHUS M SKOJIOTHUECKON OE30MacCHOCTH.

CTep>KHEBBIMH DJIEMEHTAMHU TMpeaMera (U3MKH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISIIOTCA  (Qu3nyeckre Teopuu (PopMUpPOBAHUE TMPEACTABICHUA O
CTPYKTYpEe TOCTpOCHHsI (PU3NUECKOW TeopuH, poiu (yHIaMEHTAJIbHBIX 3aKOHOB WU
NPUHLMIIOB B COBPEMEHHBIX MPEACTaBICHHUSIX O NPUPOJE, TPaHHUIAX MPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTeCTBEHHO-HAYYHBIX SBICHUHN U MPOIIECCOB).

CucTeMHO-/1eSITeIbHOCTHBIN MOIX0/T B MIPEAMETe (PU3UKHU PEATU3yeTCs MPEXKIIE BCETO
3a Cu€T OpraHU3alMU SKCIEPUMEHTAIBHON JAesTeabHOCTH oOyuatomuxcs. s 6a3oBoro
ypoOBHS ~ mpenMera (U3MKH — OTO  HUCIOJIB30BAaHUE CHUCTEMBI  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX JKCIIEPUMEHTOB U J1aOOpaTOpHBIX paboT, KOTOpHIE B MPOrpaMMe IO
¢buzrke 00bEAMHEHBI B OOIIMI CIIUCOK YUEHHUUECKUX MPAKTUYECKUX paboT. Brienenue B
yKa3aHHOM TepeyHe JabopaTOpHBIX pPalOT, MPOBOJUMBIX [UIsI KOHTPOJIS M OICHKH,
OCYIIECTBIISIETCSl YYaCTHUKAMH OOpa30BaTEIbHOTO MPOIecca MCXOAS M3 OCOOEHHOCTEH
TUTAHUPOBAHUS W OCHAIlleHUs kabuHera ¢usuku. [Ipm sToM obecrieumBaeTcs OBJIa/ICHUE
OOy4YaIUMHUCS  YMEHHUSIMU TMPOBOAUTH KOCBEHHBIE H3MEPEHHS, HCCIEAOBaHUS
3aBHCUMOCTEH (PU3NYECKUX BEIIMYMH U MTOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX
TUITOTES.

Bonbiioe BHUMaHUE yAeNseTcs pelIieHrI0 Pacu€THBIX M KauyeCTBEHHbIX 3anay. [Ipu
ATOM JIJIs1 paCU€THBIX 3aJ1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO 33JJaHHON PU3NYECKON
MOJIENbIO, TMO3BOJISIONINE MPUMEHATh H3yYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OHOTO pasnena Kypca, Tak W MHTETPUPYS 3HAHUA W3 pa3HbIX pasaenoB. s
KAueCTBEHHBIX 3aJlay TMPUOPUTETOM SIBIISIIOTCSA 3aJaHUsl Ha OOBACHEHHE MPOTEKaHUs
bu3nuecknux SBIEHUW M TIPOIIECCOB B OKPYXAIOIIECH >KU3HU, TpeOyromme BbIOOpa
bu3nyecKoit MOETH AJIsl CUTYaI[H MPAKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO k maTepuasbHO-TEXHHUYECKOMY
oOecriedeHnIo y4yeOHOro mporecca 0a30BbId YpOBEHb MpeaMera (U3UKU HA YpPOBHE
cpeaHero oOmiero oOpa3oBaHus JTOJDKEH U3y4yaThCsl B YCIOBHUSIX IMPEIMETHOr0 KaOMHeTa
(GU3MKK UK B YCIOBUSIX UHTEIPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOT'O
nukia. B kabunere Gu3MKH OHKHO OBITH HEOOXOIUMOE JabopaTopHOE O00OPYyIOBaHUE
JUTSL BBITIOJTHEHUSI YKa3aHHBIX B IPOrpaMMe Mo (PU3MKE YUEHUYECKUX MPAKTUYECKUX padboT
U JIEMOHCTPAIMOHHOE 000PY/TI0BaHUE.

JlemoHCcTpanmoHHOe 000pynoBaHue (OPMUPYETCS B COOTBETCTBHH C MPHHIIUIIOM
MUHUMAIIBHON JOCTaTOYHOCTH W OO0ECIEYMBAET TIIOCTAHOBKY TIEPEUYUCICHHBIX B
nporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpAIMK IS MCCIEAOBAaHUS U3Y4aeMBIX



SBJIICHUM W TIPOIIECCOB, AIMIUPUUYECKUX W (PYHTAMEHTAJIBHBIX 3aKOHOB, MX TEXHUYECKHX
IIPUMEHEHUM.

JlaboparopHoe 000pymoBaHuE JJIsl YACHUYECKHUX MPAKTUYECKUX paboT popmMupyercs
B BUJIC TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYMBAETCA B pacu€Te OJHOr0 KOMILUIEKTa Ha
IBYX oOywaromuxcs. TemMarnueckre KOMIUIEKTBI 1a00opaTOPHOTO 000pYA0BaHUS JTOHKHBI
OBITH MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIB30BAaHUU aHAJIOTOBBIX U ITU(POBBIX MPUOOPOB,
a TaKXe KOMIBIOTEPHBIX U3MEPUTEIBbHBIX CUCTEM B BUJI€ LIM(PPOBBIX JIAOOPATOPHil.

OCHOBHBIMH LIENIAIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHHe WHTEpeca M CTPEMJICHUS OOYYAIOIMIMXCS K HAYYHOMY H3YYCHHIO
MIPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUM O HAYYHOM METOJ€ MO3HaHUS U (GOPMHUpPOBAHUE
HCCIIE0BATEIBCKOr0 OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pE3yibTaTa HM3YyYCHHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

e (opmupoBaHue yMEHUU OOBSICHITH SBJICHUS C MCIOJIb30BAHUEM (PU3UYECKUX
3HAHWM W HAYYHBIX JIOKA3aTEIbCTB;

e (¢opMupoBaHUE TMPEACTABICHUN O ponu (U3UKU [JI1 Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3TUX 1enei o0ecreuynBaeTcsl pelieHueM CIeyIouX 3a1a4 B Mpolecce

W3Y4CeHHS TIpenMeTa (PU3uKu Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus:

e MpUOOpPETEHUE CHUCTEMbl 3HAHUKA 00 OOmMX (UINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpWsIX,  BKIIOYAas  MEXaHWKY,  MOJEKYJISIpHYIO  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (opmupoBaHHE YMEHHA NPUMEHSTh TCOPETUUCCKUE 3HAHWS I OOBSCHEHUS
(GU3NYEeCKUX SBICHUA B TPUPOAE W IS TPHUHITHS TPAKTHYECKUX PEIICHUN B
MOBCEAHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUS PAa3IUYHBIX 3a7a4 C SIBHO 3aJaHHON (PU3NYECKOM
MOJIENbIO, 3a7ad, MOJAPa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3/AaHue (HU3HUECKOMN
MOJIEJH, aICKBATHOM YCIOBUSIM 3aJ1auu;

e TOHUMaHUE (PU3MYECKUX OCHOB M MPHUHIUIIOB JACUCTBUS TEXHUUYECKUX YCTPOIMCTB
Y TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSAHUS HA OKPYKAIOIIYIO CPENY;

e OBJIAJICHUE METOJIAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUA U  IPOBEICHUS
(U3UYECKUX OKCIEPUMEHTOB, aHajlu3a MW HHTepnperanuu UHPOpMaIUH,
OIpeENICHHsI IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysibTaTa;

e CO3JIaHME YCIIOBMM JUIi pa3BUTHUA YMEHHM IPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha uzyuenue ¢puszuku (6a30BbIi ypOBEHB) HA YPOBHE CpEAHEr0 00IIero oopa3oBaHus

orBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIIO).

[Ipennaraemslii B mporpamme o (GU3UKe MepeueHb Ja00paTOPHBIX U MPAKTUIECKUX

paboT SABISETCS PEKOMEHIOBAHHBIM, YUUTENb JI€NIa€T BHIOOP MPOBEACHUS JIa0OPaATOPHBIX
paboT U OMBITOB ¢ YYETOM UHANBUYATBHBIX OCOOEHHOCTEH 00yUYaroIInXCsl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble MU IHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemerienne, CKOpoOCTh (CpefHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHWHOE ABWXKEeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U NEPEMEIICHUS
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYKHOCTH C IOCTOSSHHOW MO MOJAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctk. [lepuon n yactora oOparnienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOIH30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIEHUS MTHOBEHHOU
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cui. Bropoii 3akoH HeroToHa
JUIsL MATEPUATIbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOUEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTENBHO OCH BpameHus. llmedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTHYECKOE MPUMEHEHUE: MOALIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomuwl

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3aKoHbl COXpaHEHUA 8 MeXAHUKeE

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU YHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CWJI C WU3MEHEHUEM MEXAHWYECKOW SHEPTHM CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI ¢ U3MEHEHUEM MEXaHUYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapaktep IBUKEHUS U
B3aMMOJECHCTBHUS YacTHUIL] BeniecTBa. MoOJEnu CTpPOEHHsS Ta30B, >KUAKOCTEH U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temrmeparypa u €€ usmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBuna. 1'a3oBbeie 3akoHbBl. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [lanerona. M3omponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEePMOMETD,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COECAUHEHHUIA.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI HJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Ornpenenenue Maccbl BO3AyXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 amuabatHoM mporecce. I[lepBblii 3aKOH TEPMOIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduimeHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHMsi, ObITOBOW XOJOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Tela IpH TEIulonepeiaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3mepenne yaenbHON TEMITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphl KUTIEHUS OT JAaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HaGntonenue nHarpeBanus 1 MaBjieHUs] KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh — anekTpudeckoro moid.  [IpuHuun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
ANEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOpOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN anllapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3aumoperictBrue HadIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIM2IIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpedax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. ITocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOTHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. KopoTkoe 3amMbIkaHHE.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOAHHUKHY. CobcTBenHas U IIpUMECHAas IIPOBOJAVMMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DJIEKTPOIH3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, OTYIIPOBOJHUKOBBIHN 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wu3MepeHue >IEeKTpOoABMKYIEH Ccuibl. KOpoTKoe 3ambIKaHue
rajgbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTH CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OIHOCTOPOHHSAS TPOBOUMOCTD JUO/A.

Vuenuuecxuii sxcnepumenm, 1abopamopuvie pabomaol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuenue npeamera Gusuku 6azoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C YYETOM COAEPKATENbHBIX MEXIIPEAMETHBIX CBSI3€Ml C KypcamMu MaTEMaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, rumore3a, (puU3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPHI U UX IIPOEKIUU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepagpus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC npuodOpkI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS IIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpenmera «®Du3nka» Ha ypOBHE CpEAHEro OOIIEro
oOpaszoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTHIKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNIbTaThl OCBOCHUS yueOHOro npeaMera «Dusukar T0KHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHICKOTO 00IlecTBa, pacIIMpPeHUE >KU3HEHHOTO
ONbITAa U OMNbITA JIEITEIBHOCTH B MPOLIECCE PEaTU3allli OCHOBHBIX HAIPABICHUU
BOCIIUTATENIbHOU IEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UILIMU 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPaXJAHCKOIO
o0111ecTBa, y4aCTBOBAaTh B CAMOYIIPaBICHUH B 00pa30BaTEIbHON OpraHu3ally;

YMEHHUE B3aUMOJIEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uX QYHKIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;



IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHNS :

c(hopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYaAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
NESITEIbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTONYUBOrO OYyAYIIEro;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYAsl 3CTETHUKY HaYYHOIO TBOPUYECTBA,
npuCyIIero (GU3NIecKoil Hayke;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM NpoPecCHOHAIBHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oymyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpPa30BaHUIO B 00JIaCTH
(Gbu3MKU Ha TPOTSIKEHUHU BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OpMHPOBAHHOCTh 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHE IJI00ATBHOIO
XapaKTepa SKOJIOTHYECKUX MPoOIieM;

IUTAHUPOBAHKE U OCYIIECTBIIEHUE JEHCTBUI B OKpY>KalOIIeH cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYUBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue oOmbITa JEATeIbHOCTH HKOJOTMUECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH 1o (PU3HUKeE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;

OCO3HAHHME IEHHOCTHM HAy4YHOW JEATEebHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHHs  (U3MKKM  OCYIIECTBJISATh  NPOEKTHYI0O U HUCCIENOBATENbCKYIO
NEeATEeNbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE JeiiCTBUS
ba3oBble Jjoruyeckue 1eMcTBUS:
CaMOCTOSITeIbHO  (OPMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAetsaTh LENU ACATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKCHMS



BBISIBJISITh  3aKOHOMEPHOCTH UM MPOTHUBOPEUYMST B  PacCMAaTPUBAEMbIX
(pu3nyecKux sBICHUSX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciaenoBare/bCKie AeHCTBHA

BJIAJ€Th HAy4YHOW TEPMHUHOJIOTHEH, KIFOYEBBIMM IOHATHUSMU W METOAAMU
(bu3nyecKol HaAyKu;

BJIa/IETh HABBIKAMM Y4E€OHO-HUCCIIEN0BATEIbCKON U MPOEKTHON AEATEIbHOCTH
B 00jacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pPEIIEHUs 3aJad (U3HUECKOr0 COIEPKAHUS, NPUMEHEHHUIO Pa3IuYHbIX
METOJI0B [TO3HAHUS;

BJAJ€Th BHJAMHU JIEATEIBHOCTU 110 IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalny, NOpeoOpa3oBaHUI0O M TPUMEHEHUIO B PA3JIMYHBIX Yy4E€OHBIX
CUTYallUsIX, B TOM YHCJIE IPHU CO3/IaHUU YYEOHBIX ITPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJlM3UpOBATh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWUThb apryMEHThl JJIs J10Ka3aTelbCTBa
CBOMX YTBEPKIICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PELLICHHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ PEIICHHs 3aJaud pPe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMyIHpPOBATh COOCTBEHHBIE 3aJauyd B 00pa3oBaTeIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3YUYEHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

YMETh IIEPEHOCUTh 3HAaHUS 1O (U3MKE B MPAKTUUECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIAraTh OPUTMHAJIBHBIE [TOIXO0/Ibl U PELLICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHbIE PELICHMUS.

PabGora ¢ undopmanmei:

BJIAJ€Th HAaBbIKAMU MOJy4YeHUs MHPOpMaluu (U3HMUECKOrO COAEPKaHUS U3
UCTOYHMKOB pA3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh IIOUCK, aHaJM3,
CUCTEMAaTH3alMI0 U UHTEpIpeTaluio MHGOPMALUMU pPa3jINYHBIX BHUIOB U (OpM
[PEICTaBIICHNUS;

OLICHMBATh JOCTOBEPHOCTh HH(POPMALIUK;



UCIIOJIb30BaTh  CpeACTBA HMHGOPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHH3aIlMOHHBIX
3a1a4 ¢ CcOoOMoJiecHHeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYpCcOCOEpPEKEHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

co371aBaTh TEKCThI (PU3UUECKOrOo COJACp)KaHUS B Pa3lIMYHBIX (opmaTax c
y49éTOM Ha3Ha4YCHUs MHOOPMAILIMK U ICIICBO ayIUTOPHH, BEIOHMpask ONTHMAILHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AI[HH.

KoMMyHUKATHBHbBIE YHHBEPCAJbHbIE yUeOHbIe H1eiiCTBUS:

OCYIIECTBJISITh  OOILIIEHHME Ha ypokax (U3UKU W BO BHE-YPOUHOMU
JICATEIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKH  KOH(MIUKTHBIX CHUTyalliidi W CMsT4YaTh
KOH()JIUKTBI;

Pa3BEPHYTO W JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHMMAaTh U HMCHOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW W WHIAWBUAYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJICHA KOJUICKTUBA,;

MPUHUMATh 1€ COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXKJaTh PE3YJIbTaThl
COBMECTHOU padOThI;

OLICHMBATh Ka4yeCTBO CBOEr0 BKJIAJa M KaXJIOr0 YYaCTHUKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemiaraTh HOBBIE TMPOEKThI, OLCHWBATh HJAEU C TMO3UIMA HOBU3HBI,
OPUTMHAILHOCTH, MPAKTUYECCKON 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEAECHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUIIUATUBHBIM.

PerynsiTuBHbIC YHHBepcaJbHbIe YueOHbIE AeiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIFHO OCYILECTBJISATh MO3HABATENbHYIO ACSATENLHOCTh B 00JacTH
GU3MKM U aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHHsS PACUETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBIOJIHEHUS MPAKTUUYECKONW paboThl ¢ yUETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATIOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;



pacuupsTh paMKy y4eOHOI0 MpeIMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHUI;

JieNiaTh  OCO3HAHHBIA BBIOOP, apryMEHTUpOBAaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a PEIICHUE;

OIICHUBAThH MIPHUOOPETEHHBIN OTIBIT;

CIOoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO SPYAMIMM B 0OJaCTH
(Y3UKH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTEIIbHBIN M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHBBI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJQJCTh  HABBIKAMHU  TO3HABAaTEIbHOW  peQUIeKCMU KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUM ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH ISl OLIEHKH CUTYalllH, BEIOOpa BEPHOIO
pElICHHUS;

YMETh OIICHUBAaTh PUCKH W CBOECBPEMEHHO MPUHUMATH PEHICHUS TO WX
CHUKEHHUIO;

OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrUX IMpU aHalu3e pe3yiIbTaToB
NEeATENbHOCTH;

NpUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHUX TMIPU aHAINW3Ee pPEe3yIbTaTOB
NEeSITEeNbHOCTH;

pU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B nporiecce qocTmkeHUs JTMYHOCTHBIX PE3YIHTATOB OCBOCHUSI MPOTPAMMEBI
no ¢u3MKe 1 YpPOBHSA CpeaHero oOiiero oOpa3oBaHUsA Yy OO0ydYaroIIUXCs
COBEPIIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, Ipe/Inoaraomui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUs Pa3BUTH COOCTBEHHOW SMOILIMOHAILHOU c(ephl,
OBITh YBEPEHHBIM B ceOe€;

CaMOPEryJIUpPOBaHHUS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTUPOBATHCS K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKECHUIO ENH U
yCTexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATH MCXOMSl W3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOI[MOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBUIO U CONIEPEIKUBAHUIO;



CONHUAJIBHBIX HABBIKOB, BKIIIOYAIOIITHUX CIIOCOOHOCTH BbICTpAanNBAaTb OTHOIICHUA
C ApYIr'uMH JIFOAbMU, 3360THTBC$I, IMPOABJIATE HHTCPCC U PA3PCIIATD KOH(l)J'II/IKTI)I.

HPEIMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kJjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3UKU B (POpMUPOBaAHUHU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B TPAKTUYECKOUN JAEATEIbHOCTH JIFOIEH;

YUUTBIBATh TPAHUIBl TPUMEHEHHUS HW3YYEHHBIX (PU3UYECKUX MOJIENei:
MaTepualabHas TOUYKa, MHEpIUMaIbHasl CUCTeMa OTCUETa, aDCOMIOTHO TBEPIOE TEIIO,
UJICaTbHBIN ra3, MOJIEIHU CTPOCHHUS Ta30B, )XKUAKOCTEH U TBEPABIX TEH, TOUYCUHBIN
AIEKTPUUECKUH 3apsij] NPy pelieHnH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (PU3NYECKHUE SABJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOW TEOPUM CTPOCHMUS BEUIECTBA U
3JIEKTPOJMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEUHOE
JBIDKCHHE, CBOOOJHOE TaJeHHUE Tej, JBWKEHHE 110 OKPYXHOCTH, HHEpIHS,
B3auMojiericTBre Tel, nuddys3usi, 6pOyHOBCKOE NBIKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPMBIX Tell, U3MEHEHNE 00BEMA TeJ P HarpeBaHUU (OXJIAXKIACHUH ), TETJIOBOE
paBHOBECHE, WCHApPEHUE, KOHJCHCALUs, IJIABJIEHUE, KPUCTALIM3ALMS, KUIICHUE,
BJIAKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
CoCyZle, CBSI3b MEXKAY NapaMeTpamMy COCTOSIHMSA Ta3a B H30IIpOLECcCax,
3JIEKTPU3ALMS TEJl, B3AUMOJCUCTBUE 3aPAIOB;

OMUCHIBATh MEXAaHWYECKOE JBUKEHHE, HUCMONb3ys (PU3NUecKre BETUYUHBI:
KOOpAWHATA, IIyTh, IEPEMELICHHUE, CKOPOCThb, YCKOPEHHE, Macca Tena, CHia,
VMITYJIC T€Ja, KUHETUYECKasi dHEPIHs, MOTCHIMAJIbHAS SHEPrUs, MEXaHU4eCcKas
paboTta, MexXaHUYECKass MOIIMHOCTh; NPU ONHCAHWU TPABWIHHO TPAKTOBATH
(bU3UYECKUI CMBIC MCHOJB3YEMbIX BEIUYMH, MX OOO3HAUCHHS W EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C APYTUMH
BEJIMYMHAMU;

ONUCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEII W TEIUIOBBIC SIBICHUS,
UCTIONBb3ysd (U3MYECKUE BEJIUYMHBIL: JaBJIEHUE Tas3a, TeMmIeparypa, CpeIHss
KUHETUYECKAsl DHEPTUs XaOTUYECKOI0 ABMXKEHUSI MOJIEKYJ, CPEIHEKBAApaTU4HAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprus, padbora rasa,
KO (PUIIMEHT TMOJE3HOr0 JEUCTBUSI TEIUIOBOI'O JIBUTATENsl; MpPH OINHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3UYECKUM CMBICI HCIOJIB3YEMBIX BEJIUYMH, WX
0o0O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJbI, CBA3BIBAIONIME JAHHYIO
(pU3HYECKYIO BETUUUHY C APYTHMMU BEIUYHNHAM;



OIKCHIBATh U3yUCHHBIC PICKTPUUECKHUE CBOMCTBA BEIIECTBA U AICKTPUUECKUE
saBJIeHUs (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUYMHBI: IJIEKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE T10JIe, HAPSX)KEHHOCTD TOJISA, MMOTEHLIHAJ, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWIBHO TPAaKTOBAaTh (DM3MUECKUN CMBICT HCIOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHS W EAWHHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
TaHHYI0 (U3MYECKYIO BEIMUUHY C IPYTUMHU BEIIMYMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECChl U SBJICHUS, UCIONb3Yys (PU3HUECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 1l 3akonsr HetoToHa,
3aKOH COXpaHEHHWs MEXaHWYECKOW OJHEPIHH, 3aKOH COXpPaHEHHUS HMITYJIbCa,
NPUHIMI CYTEPIO3ULIMA CWUJI, TPUHIIUI PABHOMPABUS WHEPIHMAIBHBIX CHUCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, Ia30BbIe
3aKOHBI, CBSI3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMKEHUS MOJEKYI C
a0COJIIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHMUS
ANEKTPUUECKOro 3apsifa, 3akoH KyioHa, MpU 3TOM pa3iuyarh CIOBECHYIO
(GOopMyTUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TMPUHIMIBI JEHCTBUA MAaIllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOrO MCIHOJb30BaHUS B
IIOBCEAHEBHOM JKU3HU;

BBIMIOTHATh JKCHEPUMEHTHI TI0 HCCIENOBAHUIO (PU3UYECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHUH, MpU STOM
dbopmynupoBaTth TpoOJeMy/3ajady W THUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYIOBaHUS, NMPOBOAHUTH OMNBIT U
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIISThH MPSAMbIE U KOCBEHHBIE U3MEPECHUSI (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HCMOIb30BaTh HM3BECTHbHIE
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEZIOBAaTh  3aBUCHUMOCTH  MEXIYy  (PHU3MYECKUMH  BEITWYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(¢uKCcUpOBaTh pPE3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYMH B
BUe Tabnuil u TpaduKoB, AeJIaTh BBIBOABI IO Pe3ybTaTaM HCCICIOBAHNUS;

coOr01aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUN HMCCIEJOBaHUN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
JESITeNbHOCTA C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JaOOPAaTOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTOIB3Ys (PU3NYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJauu
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,



HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaU€HUs! PU3NYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIEC 3a/1a4l: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEUYNUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOJb30BaTh ~ MpPU  pEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpEeJCTaBlIeHUs Y4eOHOM W HAy4YHO-NOMYJISpHOW MH(OpMaLUHU, MOIYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOILECCOB OKPYKAIOLIErO MHPA, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS 0 (PU3MKE B IOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MacCHOCTU MU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JUJISl COXPAHEHUsS 3J0POBbS M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIC;

paboTaThb B TIpyHIE C BBINOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBAaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IUIAHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aACKBAaTHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYMIIbI B PEIIEHHE PACCMAaTPUBAEMOMN MTPOOIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacoB JIeKTPOHHBIE
Hata JlaTa no undposbIe
Ne n/m Tema ypoka
p Bcero Konp Hpakt | no daxry o0pasoBaTebHbIe
padoThI padoThI | IJIaHy
pecypchl

1 ®uznka — Hayka o npupoje. Hayunsie 1 5 09 bubnmoreka [IOK
METO/Ibl TO3HAHUS OKPYXKAIOIIETO MUPA ' https://m.edsoo.ru/ff0c32e2
Poib 1 MmecTo pusnku B OpMHpPOBAHHH

2 COBPEMEHHOM ?{)a HOM K(z I;I/IHIi MHpa, B 1 9.09 bubmorera [IOK

p . e p up ’ ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATCILHOCTH JIIOICH
MexaHndeckoe OBUKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHHYECKOTO 1 12.09 bubmuorexa [IOK
nerxenus. [lepemenienue, CKOpOCTb, ' https://m.edsoo.ru/ff0c3508
yCKOpEHHE

but6mmoreka [IOK
4 PaBHOMEpHOE NIPSIMOIMHEITHOE JBHKCHIE 1 16.09
PHOS TP A https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 19.09 bu6nunorexa [IOK
JIBIDKEHUE ' https://m.edsoo.ru/ff0c372e

6 CBoOopgHoOe majieHne. Y CKopeHue 1 23.09 Bbu6nuoreka [IOK
CcBOOOIHOTO MMAEHUS ' https://m.edsoo.ru/ff0c39cc

7 KpuBonuneirinoe npmxenue. [[prmxenue 1 26.09 bubmuorexa [JOK
MaTepUaIbHOU TOYKHU 10 OKPYKHOCTH ' https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCHUTENBLHOCTH [ anmuiest.

8 HNueprmansaeie cucteMbl orcueTa. [lepBriin 1 30.09 Brbmrorexa HOK

p - ep ' https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

9 Macca tena. Cuia. [puniun 1 3.10 bubnmoreka [IOK
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Ccynepno3uiuu cui. Bropoii 3akoH
HproroHa 1151 MaTepuanbHON TOUKH

https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akoH HeroTOHA 115 210 bubnumorexa [IOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMHUPHOro TAroreHus. Cumna 10.10 bu6mmorexa LIOK
TsKkecTH. [lepBasg KocMudeckast CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubmuorexa [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 14.10 httos://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment tpenus. Cuna
13 COIIPOTHUBJICHUS IIPU ABMIKEHUU Tejla B 17.10 bubmorexa LIOK
https://m.edso0.ru/ff0c3f76
AKHUJIKOCTHU WU Ta3e
IloctynarensHoe 1 BpaliaTenbHOE
14 JBUKEHHE a0COIOTHO TBEPIOTO Tela. 91.10 bubmuotexa [IOK
MowmenT cunsl. [lneuo cumnel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
NMiynbsc MaTepualbHON TOYKH, CUCTEMBI
15 MaTepuaabHbIX TOYEK. IMITyIbC CHIIBL. 24.10 bu6nuoreka [IOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKCHHE
Pa6ora u mourHoCTh cuibl. Kunernueckas
16 SHeprus MaTepuaabHOW TOUkH. Teopema 00 7.11 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c4502
U3MEHEHUN KNHETUYECKOW DHEPIUU
[TorenmansHas sueprus. [lorennuanbaas
17 SHEPTHs YIpyro neGpopMUpPOBAHHOMN 1111 bu6nmnoreka [IOK
npyxuHsbl. [loTreHnuansHas 3Heprus rena https://m.edsoo.ru/ff0c461a
BOJIM3M OBEPXHOCTHU 3eMIIU
18 IloTeHnuanbHbIE U HETIOTCHIIMAJILHBIE 1411 bubmuorexa [IOK

cuibl. CBSI3b pa6OTBI HEIMOTCHIUIHMAJIBbHBIX

https://m.edsoo.ru/ff0c478c
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CHJI C U3BMEHEHUEM MEXaHUYECKOU SHEPTrUuu
CHUCTEMBI TeJl. 3AKOH COXPaHEHUS
MEXaHUYECKON DHEPrun

19

Jlaboparopnas pabota «lccrnenoBanue
CBSI3H pabOTHI CUJIBI C H3MEHEHHEM
MEXaHHUYECKON SHEPTrUu Tesla Ha TpUMepe
PACTSDKEHUS PE3UHOBOTO JKI'yTa

18.11

20

KonTponbHas padbora 1o teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE

21.11

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIO)KEHUST MOJIEKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Anddysus

25.11

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep ABUKEHUS U B3aUMOJICUCTBHUS
YacTHIl BenecTBa. Moienu CTpoeHUs ra3oB,
KUJKOCTEN U TBEPIBIX TEIl

28.11

23

24

Macca monekyin. KonuuecTBo BeiecTsa.
[TocrositHHas ABoraapo

TemnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

2.12

5.12

25

Wneanbheiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

9.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcoitoTHas TeMIepaTypa Kak Mepa
CpeIHEN KHHETUYECKON YHEPTUHN JBUKEHUS
MOJIEKYJI. YpaBHeHue MeHneneena-
Knaneiipona

12.12

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanpToHa. ['a30BBIe 3aKOHBI

16.12

28

JlabopaTtopHas pabota «lccnenoBanne

19.12
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3aBUCUMOCTHU MEXKY ITapaMeTpaMu
COCTOSAHUSA Pa3pCKEHHOT'O ra3a

H3OHp0LI€CCBI B NACAJIbHOM ra3c€ u ux

bu6mmoreka [IOK

29 23.12
rpaduueckoe mpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEprus TepMOANHAMUYECKOM
CUCTEMBI U CIIOCOOBI €€ N3MCHEHUSI. BuG LOK
NOJIMOTEeKA
30 KomnmuaecTBo TerioTsl 1 paboTa. 26.12
P https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEPTHS 0JTHOATOMHOTO
UJIeabHOTO Ta3a
but6mmoreka [IOK
31 Buap! Teronepenaun 9.01
A ped https://m.edsoo.ru/ff0c5c36
VY enpHas TEMIOEMKOCTh BEILIECTBA.
32 KonnuecTBo TemIoThI MpH Temjionepeaayue 13.01 bubmmorexa LIOK
. p peaate. ' https://m.edso0.ru/ff0c5¢36
AnunabaTHBIi IpoIecc
33 [lepBrIit 3aKOH TEPMOAMHAMUKY U €T0 16.01 bubnuorexa LIOK
IIPUMEHEHHE K U30IpOLEeccaM ' https://m.edsoo.ru/ffOc5efc
34 Heo6paTMOCTh MPOIIECCOB B MPUPOIE. 20.01 bu6nuoreka [IOK
Bropoii 3aKk0H TepMOAMHAMUKHA ' https://m.edsoo.ru/ff0c6230
[Tpunnun aevicreus u KII TernmoBoi bubmuorexa [IOK
35 23.01
MAIINHBI https://m.edsoo.ru/ff0c600a
36 [Muxn Kapno u ero KIT/{ 27.01
DKoJoru4ecKue mpooIeMbl
37 P 30.01
TEII0HEPTEeTUKU
38 O6o0matomuii ypok «MosekyspHas 3.02 bubmuorexa [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI ' https://m.edsoo.ru/ff0c6938
KonTponbhas pabota o teme Bu6 10K
nonIuoTeKa
39 «Mounekynsipraas puzuka. OCHOBBI 6.02

TEPMOJAUHAMUKN>

https://m.edsoo.ru/ff0c6a50
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40 [TapooOpa3zoBaHue 1 KOHJIEHCAIHS. 10.02 bubnmoreka [IOK
HVcniapeHue 1 KUTeHne ' https://m.edso0.ru/ff0c63b6
41 AOconroTHasI 1 OTHOCHTEIIbHAS BIIAXKHOCTh 13.02 bubmuorexa [JOK
Bo31yxa. HacelleHHbII ap ' https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramimyeckue u
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB 17.02 bu6nmoreka [IOK
KpucTaiuioB. JKuakue KpucTasuibL. . https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [InaBnenue u KpucTaju3anus. Y aejbHast 20.02 bubmmorexa [IOK
TertoTa miasiieHus. Cyoaumanus ' https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHEeHHE TEIUIOBOTO OanaHca 24.02
P https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEKTPUUECKUH 3aps. 7.02 bubmuotexa [IOK
JIBa BUJa DIEKTPUUECKUX 3apsi0B ' https://m.edsoo.ru/ffOc6bcc
[TpoBOAHWKY, TUIIEKTPUKH U
46 H(E)JI OBOJIHMKH 3aK(r))H COXpaHCHUS 2.03 brGmorexa [IOK
YHPOBOA ) P ' https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsaa
47 B3aunmopeiictBue 3apsnoB. 3akoH Kyinona. 503 bubnmoreka [IOK
TodeuHbIil JIEKTPUIECKUH 3apsia ' https://m.edsoo.ru/ffOc6ce4
Hanpsox€HHOCTD IEKTPUIECKOTO TTOJTSL.
48 [IpyHIMD Cynepno3UIIMKU AIEKTPUUECKUX 9.03 bubmorexa IOK
P ey P o P ' https://m.edsoo.ru/ff0c6df2
nosiet. JInHum HanpsHKEHHOCTH
49 Pabota cui 35eKTpoCTaTHIECKOTO TOJIS. 1203 bubnmoreka [IOK
[Moteniuan. Pa3HOCTH TIOTEHIMAIOB ' https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY ¥ TUDIICKTPUKHU B
50 3J112K OCTaTHYECKOM noljle 16.03 bubmorera [IOK
P ' ' https://m.edso0.ru/ff0c7018
JlsnexkTpuueckasi IPOHUIIAEMOCTh
51 OnektpoémkocTb. KoHmeHncarop 19.03 bubmuotexa [JOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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

52

DEeKTPOEMKOCTb IJIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

23.03

https://m.edsoo.ru/ff0c7126

bubmuorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "H3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

2.04

54

[TpuHIMIT AENCTBUSA U IPUMEHEHNE
KOH/JIEHCATOPOB, KOIIMPOBAJIBLHOTO
amnmapara, CTpyHHOI'O IIpUHTEpA.
OnexTpocTaTHuecKas 3alluTa. 3a3eMJICHUE
3JIEKTPOIPUOOPOB

6.04

55

DIEeKTPUYECKHI TOK, YCIOBUS €TO
cymectBoBanus. [locrosinubiit Tok. Cuna
toka. Hanpsixenue. Conpotuiienne. 3akOH
OMa 1151 yyacTka 1uenu

9.04

56

[MocnenoBarenbHOE, MapajliebHOE,
CMEIIAHHOE COCTMHEHHE TIPOBOIHUKOB.
Jlaboparopnasi padota «/3y4yeHue
CMEIIAaHHOTO COCIMHEHHS PE3UCTOPOBY

13.04

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

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoyns-Jlenna

16.04

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1t TOJTHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas paboTa
«M3mepenune IJ1C UCTOYHHKA TOKA U €TO
BHYTPEHHETO COMTPOTHBIICHUSI

20.04

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

59

DNEeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTH COMPOTHBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTH

23.04
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DJIEKTpUYECKUH TOK B BakyyMe. CBoMCTBa

60 1 27.04
AJIEKTPOHHBIX MTyYKOB
[MomympoBoIHUKH, UX COOCTBEHHAS U
61 IIpUMeECHast MpoBoaUMOCTh. CBOMCTBA Pp— 1 4.05 bubnuoreka [IOK
n-nepexoza. IlonynpoBogHukoBbIe https://m.edsoo.ru/ff0c84ae
PUOOPHI
DIIEKTPUUYECKHUM TOK B pacTBOpax U
62 pacIiaBax 3JIEKTPOJIUTOB. 1 705 bubnuoreka [IOK
DIEKTPONUTHYECKAs JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKHM TOK B razax.
63 CaMoCTOATEIBHBINA U HECAMOCTOSTETHHBIN 1 11.05 bubmorera [IOK
https://m.edsoo.ru/ffOc84ae
paspsaa. Monnus. [1nazma
DnexTpuueckue mpruOOphl U YCTPOUCTBA U
64 UX MpaKTH4YecKoe npuMeHenue. [lpasua 1 14.05 bubmorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MMacHOCTH
N bubmuorexa [IOK
65 O0606mmanmui ypok «IEeKTPOTUHAMUKA 1 18.05 https://m.edsoo.ru/Ff0cB8be
Kontponbhas padoTa o teme
66 «9nexrpocratuka. [locTossHHBIN 1 2105 bubnuoreka [IOK
BJIEKTPUYECKUI TOK. TOKM B pa3imuyHbIX https://m.edsoo.ru/ff0c8a8a
cpeaax»
67 PesepBHrlit ypok. KonTponbHas pabota o 1 25 05 bubnmoreka [IOK
Teme "DNeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56
68 PezeprHblil ypok. O600maronuii ypok mo 1 58, 05 bu6nuorexa [IOK
teMaM 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Msaxummes ['.5., byxosnes b.b., Corckuit H.H. oz
penakuueit [lapdentreBoit H.A., AkuinonepHoe oduiectBo «M3aaTenbcTBO

«[Ipocemienue»

METOAUYECKHUE MATEPHUAJIbI JIAA YUUTEJIA

NN ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.

bu6nmoreka IIOK



