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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuxe coorBeTcTBYET TpeboBaHusiM ®I'OC COO k miaHupyeMbIiM
JUYHOCTHBIM, TIPEJAMETHBIM U METalPEIMETHBIM pe3yiIbTaTaM OOyUCHHS, a TaKKe
YUHUTHIBAET HEOOXOIMMOCTh peaM3allMh MEXKIPEIMETHBIX CBsI3ed (U3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e U3ydeHust (GU3MKU Ha YPOBHE CpPeIHEro oO1ero oopa3zoBaHus, MiIaHUPyeMble
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHKCJIE PEeIMETHbIE pe3yIbTaThl [0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUHN 00 okpyskaromem Mupe. lLIkonpHBIN Kype PU3HKHA — CHCTEMOOOPa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  OMpeneNsieT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIyYEHHs HOBBIX MaTepUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(¢u3UKN BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTHUHBI
Mupa oOydJarommxcs, B (OPMUpPOBAHME YMEHHH TPUMEHSITh HAYYHBIA METOJ
MMO3HAHUS MIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI Uael, KOTOpble MOYXKHO PacCMaTPUBATh KaK MPUHIUIIBI €TI0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3esioB (PU3HKHU, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBiseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TNOTEHLMANa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M PAa3BUTHUSA
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a TaKkxke 00CYXKICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (U3MUeckue Teopur ((popMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3UKU pealu3yeTcsl Mpexie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMI CIUCOK YYCHHYECKHX IMPAKTHUYECKHUX paboT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEH IMJIaHMPOBaHUS U OCHaIleHHs kabuHera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM 117151 pacU€THBIX 3a7]a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4 € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauecTBEHHBIX 3a/1ay IPUOPUTETOM SIBJISIOTCS 3aJlaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4yeOHoro mpouecca 0a3oBbli YpOBEHb Kypca (U3HKU Ha YPOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKiIa. B xkabuHeTe (PU3MKH AOKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHLIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH U  O00OECIeUMBAaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUI O HAYYHOM METO/I€ MO3HAHUS U (OPMUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (¢opMUpOBaHHE YMEHUH OOBSACHATH SBJICHHUA C HCIIOJIb30BAHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

mpoluecce U3yyeHus Kypca GU3MKHU Ha YPOBHE CPEJHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (GopMUpOBaHHE YMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHMS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKON MOJEIIH, aJleKBAaTHON yCIOBUSAM 3a1a4H;

e TIOHMMaHWE (PU3NYECKHUX OCHOB M MPHUHIMUIIOB JEHCTBHUS TEXHHYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSIHUSA HA OKPYKAIOIIYIO
cpeny;

e OBIAJCHHE METOJAMHU CaMOCTOSTEIHHOTO TUIAHUPOBAHUS M TMPOBEICHUS
(¢U3NYECKNX IKCIEPUMEHTOB, aHaIN3a W HMHTEpIpeTalnu HWHPOpMAIUH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOW JEATEIHHOCTH.

Ha usyuenue ¢usuku (0a30Bbiii ypoBeHb) oTBoAUTCS B 10 kiacce — 68 yacos

(2 yaca B HeZIEIIO)

[lpennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JaOOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JeJacT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HHIUBUAYATHHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

PaGouas nporpamma mo ¢u3uKe cocTaBieHa Ha ocHOBE [IpumepHOit mporpamMmbl
BOCIHUTaHUS, C YYETOM pacipeleIEHHBIX MO KiaccaM MpoBepsieMbIX TPeOOBaHUI K
pesynbratam ocBoeHus: OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
oO1mrero 006pazoBanusi. ITO MO3BOJSIET HA MPAKTHUKE COCTUHUTH 00YYaIOIIyIO U
BOCIHUTATENbHYIO IEATEIbHOCTh Me1arora, OpUEHTUPOBATh €€ He TOJIBKO Ha
MHTEIJIEKTYaIbHOE, HO M Ha HPABCTBEHHOE, COIIMAIbHOE PA3BUTHE YYAIIETOCS.

COJEPXAHUE OBYUYEHUA
10 KIJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 IO3HAHMS

®usuka — Hayka o mpuponae. HaydHbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO
Mupa. Poiib 3KkcriepruMeHTa U TEOPUHU B MPOLECCE TO3HAHUS MPUPOIbl. DKCIEPUMEHT
B (pusuke.

MopenvupoBanue (HU3NYECKUX SBICHUW M TpolieccoB. HaydHble THUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOH KapTUHBI
MHPA, B TPAKTUYECKOUN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanoroBeie W HU(PPOBBIE HU3MEPUTEIIbHBIE MNPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.



Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cuctema otcuéra. Tpaekropus.

[lepemerienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBbI KOOpJHMHAT.
CroxeHue nepeMelieHuil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJIMHEHHOEe IBIkKeHue. [ 'paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYTH U TNEpPEeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOonHoe najzieHue. Y CKOpeHrue CBOOOIHOTO MaeHUsl.

KpuBonuHeitnoe nBukenue. J[BuxeHne MaTepuaibHON TOYKH 110 OKPYKHOCTH
C MOCTOSSHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBAsl CKOPOCTb, JJUHEWHAS] CKOPOCTh.
[lepuon u yactora oOpamieHus. LleHTpocTpeMuTeNnbHOE YyCKOPEHHUE.

TexHuueckue YyCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHHUE: CHUIOMETP,
JBH)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MEpeaadHu.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTEPHUCTHK
JBUYKEHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenue nABMXEHHUS Tena, OpPOIIEHHOTO TMOJ] yIJOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hamnpagiienre CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOIIEHHUS MEXAY MOYTSAMH, HNPONUIACHHBIMM TEJIOM 3a
[IOCJICIOBATENIBHBIE PAaBHBIE IPOMEXYTKHM BPEMEHM IPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenne nBuxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amunes.  IlepBeii  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipuauun cynepno3unuu cui. Bropoii 3akon HeroToHa st
MaTepuaibHOW TOUKHU. TpeTuii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.



3akoH BcemupHOro TtaroteHus. Cuma Tskectu. IlepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoJbkeHus1, kaueHnus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE ABMXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUU.

CpaBHeHHME MacC B3aUMOJICHCTBYIOLIUX TEI.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yckOpeHHOM MOABEME U MA/ICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOMU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI YNIPYTOCTH, BO3HHUKAIOMIMX B MPYKUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIiuH.

HccnenoBanne yclOBUII pPaBHOBECHS TBEPIOrO TeEla, HMEIOMIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MarepuanbHOM TOUKHM (Tella), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cuiabl U W3MEHEHHE HMMIYyJbCa Telld. 3aKOH COXPAHEHUs UMITYJIbCa.
PeaktrBHOE 1BUXKEHUE.

PaGota cuibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi mMarepuanbHOM TO4ykH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOWU SHEPTHUH.

[ToreHumanbpHas SHEPrus. [ToreHumnanbHas SHEPrus YIPYTO
nehopMHUpPOBAaHHOM MPYXUHBIL. [[l0TeHIIManbHas YHEPTHsI Tea BOJIU3HM MTOBEPXHOCTH
3eMIIH.



[ToreHumnanbHBIE u HENOTCHIMAJIbHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTCHUUAIBHBIX CUJI C U3MEHEHUEM MEXAHUUECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOW YSHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckue yCTpOHWCTBA M MPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIA TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTruBHOE NBUKEHHUE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHWEM MEXaHMYECKOW HEepruu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pasznen 3. MouiekyJsipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Jubddys3us. Xapakrep ABWIKECHUS W
B3aMMOJICMCTBUSl 4acTUI] BellecTBA. MoJenu CTpOCHUsI Ta3o0B, KUIKOCTEH U
TBEPJBIX TNl M OOBSICHEHNE CBOMCTB BEIeCTBA HA OCHOBE 3THX MojieNieil. Macca u
pa3mepsl Mosiekyl. KonnuectBo BenectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETHYECKOH TEOpUH HJIeabHOro ra3za. AOCOJIOTHAsS TeMIeparypa Kak mepa
CpElIHEM KWUHETHMYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThl rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanbToHa. M30mporiecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIONINE JUCKPETHOE CTPOEHUE BemiecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbIThl 10 [U(Py3Un KUJIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIAsi IPUPOY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
H30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE MU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrus  OJHOATOMHOTO  HWJealbHOTO  Ta3a.  Buael  Termsonepenauu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyueHUEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBOro 3aKOHAa TEPMOJAMHAMHUKUA K u3ompoiieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpatumMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwmHbl. [lukn KapHo u ero xosd@uumeHT mosIe3HOTO
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3HEPruM Tejia IMPU COBEPIICHHH PadOThI: BBUIET
npoOKku U3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEeIIoNepeaye.

OmnwIT N0 a1MabaTHOMY PACITUPEHHIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CrOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEINIbHAS BIIAJKHOCTH BO3ayxa. HacellleHHBIM map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JABJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopgdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctaiioB. JKuakune xpucramibsl. CoBpeMeHHble Marepuanbl. [lnaBineHune u
KpUCTaliM3anus. Y aelbHad TerioTta miasieHus. Cyonumanms.

VYpaBHeHHE TENIOBOroO OajgaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJYUYEHHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX NIAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCcTpanus KpUCTalIoB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

DnekTpu3anus TeNi. DNEeKTpUIeCcKui 3aps. J{Ba Buaa a3eKTpUUECKUX 3apsI0B.
[IpoBOAHUKHM,  OUANEKTPUKHM U TOJYNPOBOJHUKU. 3aKOH  COXPAaHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli JIEKTPUUECKHI 3apsi.
Onektpuueckoe 1mone. Hanpssk€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHumn
CYNEPHO3ULUH HNEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGota cun anekrpoctaruueckoro moss. [loreniman. Pa3HocTh moTeHIIHAIOB.
[IpOBOIHMKH M AWAIEKTPUKH B DJIEKTPOCTATUYECKOM Ioje. [(uanmekrpuyeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne YCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M MIPUHIIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIL.



[IpoBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSIHUS MEXAY HUMU U TUIJIEKTPUUECKON TPOHUILIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

ONEeKTpUYECKUA TOK. YCJIOBHA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIbHOE, CMEIIAHHOE COEJMHEHUE POBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHUBIEHUE HCTOYHHMKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTO#) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DNeKTpuUeCcKuii TOK B Ta3zaxX. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuuecknue yCTpOMCTBA M MNPAKTHUYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, HWCTOYHMKH TOKa, OJJIEKTPOHATPEBATEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIA TNO/, TaThBAHUKA.

Jlemoncmpayuu

N3mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CMmeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3Mepenue snekTpoaBwKymen cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.



[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUOAA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHnue cMemanHoro CoeJMHEHUSI PE3UCTOPOB.

W3mepeHre 3eKTpOABMKYLIEH CUJIbI UCTOYHUKA TOKAa UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce oCyliecTBIs€TCs C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcamMu MaTeMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAy4dHbId (akT, rumnoresza, (u3MUeckass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peuieHue CHCTEMbl YypAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runep6osia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKHUE (QYHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKoe BUKEHHE B >KMBOW npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KMBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUAKOCTEN U T'a30B,
NEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJUTHUYECKAas  JUCCOLMALMS,
raJIbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeodOpa3oBaHUE JBHKEHUN C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHus, apoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuoOopBHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

IINIAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA



OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBaHus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTUKEHUE CIEAYIONIUX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEM TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMNbITA JIEITEILHOCTH B MPOLIECCE Peaau3alliid OCHOBHBIX HAINpaBICHUM
BOCIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHAE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPaTUUECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIE€SITEIBHOCTh B MHTEpPECAX TI'Pa)KIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJICHCTBOBATH C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, MATPUOTU3MA,;

LICHHOCTHOE OTHOILIEHUE K TIOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUXEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K pasnudyHbiM cepaM MpoPecCHOHATBLHON IEATETHHOCTH, B TOM
YKCJie CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKHM HA TPOTSHKEHUU BCEU JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOIIEN CPELE HA OCHOBE
3HAHHU LEJIeH YCTOWYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHne ONbITa JEATEIBHOCTH HKOJOTHYECKOW HAaIpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PUBHUECKON HAYKH,

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHJIUBUYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTH W aKTyaIM3UpPOBaTh  MpoOsEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh IIeJIU JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTHKEHMUS,
BBISIBIIATH 3aKOHOMEPHOCTHM W TPOTHBOPEYMs] B  paccMaTPUBAEMbIX
(U3UYECKUX SBIICHUAX;
pa3pabaTeiBaTh IJIaH PEIICHHs MPOOJIEMBI C YUETOM aHaIM3a HUMEIOIIHXCS
MaTepHaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIECACTBUM AEATCIHLHOCTH;
KOOPJAMHUPOBATH Y BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHUA .
BJIaJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMM MOHSATUSIMU U METOJaMU
buznuecKon HAYKH;
BJIaJICTh HABBIKAMM y4€OHO-MCCIIEOBATEILCKON U MPOEKTHOM JAEATEIHHOCTH
B 00JlacTH (QU3MKU, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY
METOJIOB peIIeHus 3adad (HU3UYECKOrO0 COJICp)KaHMS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHMS,



BJIQJCTh BHUJAMU JCATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €0
WHTEPIPETAlN, TPEOOPAa30OBAHUI0 ¥ TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3JJaHUN YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIJIBUTATh THITOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIS T0Ka3aTEIhCTBA CBOMX
YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa30BaTEIbHOU
JESATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

YMETh TMEPEHOCHTh 3HAHUSA 1O (U3UKE B TPAKTHYCCKYIO 00JacTh
KU3HEIEATEITbHOCTH;

YMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC HJICH, MPE/IaraTh OpUTHHAIBHBIC TTOJIXO0JIBI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HUECKOro COAEep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBIATh TOUCK, aHaJIM3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U GHopM
Npe/ICTaBIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAINK;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3AI[MOHHBIX
3a/1a4 C COOTI0IeHHEeM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COJEpKaHUS B PA3NMUHBIX (popmaTtax c
y4€TOM Ha3zHa4YeHUS WH(OpPMAIUU U 1IEJIEBOM ayJUTOPUHU, BHIOUPAs ONTUMATBHYTO
dbopMy mpecTaBIeHUs U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIIECTBIISITH OOIIEHNE HA YPOKaxX (DM3UKH U BO BHE-YPOUHOU ACATEIHHOCTH;

pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIWUKTHBIX CUTyalliidi W CMsT4YaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

[MOHUMAaTh M MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUILYAIbHOU
paboThI;



BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

[IpUHUMATh  L€IM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATL IO3UTHUBHOE CTPATEIMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

PeryisiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIICCTBIISITh MO3HABATEIBHYIO JICITCILHOCTh B 00JIACTH
(GU3MKKM W acCTPOHOMHH, BBISABJIATH MPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATEIIHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3aJ1ay, TUIaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMIOUYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUMH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO MOBBIIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIBTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JIE€SITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUIA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJNbTaTOB W
OCHOBaHUM;

UCTIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYallld, BHIOOpa BEPHOTO
pEIICHHS;

yYMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 HUX
CHI)KCHHIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TMPU aHAIW3E pPEe3yIbTaTOB
TeSTETHbHOCTH;



MPUHUMATh ce0sl, TOHUMasi CBOM HEJTOCTATKU U JIOCTOMHCTBA,

MpPUHUMATh MOTHBBI W apryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIMIMOKH.

B mporiecce 10CTHKEHUS TUIHOCTHBIX PE3YITATOB OCBOSHUS ITPOTPAMMBI T10
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OYMOIMOHATBLHBIH UHTEIIEKT, MIPEATIOIar afOIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAILHON CQeEpHl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONMIETO CAMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEICHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAILHBIM U3MECHECHHSIM U TMPOSIBIISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKECHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOJS M3 CBOUX
BO3MOXXHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHAIBHOE COCTOSTHHE
IPYTHX, YYUTBIBAaTh €ro TPH OCYIIECTBIEHWU OOUIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOILIEHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, MPOSBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeaMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KApTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU 1€ TEIIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCYHBIN
ANEKTPUUCCKUH 3apsijl MPU pelieHn: (PU3NIeCKuX 3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETUUYECKON TEOpHUH CTPOCHHMS BEIEeCTBA U
AIEKTPOMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEIHOE IBHKEHUE,
CBOOOJIHOE TAJICHUE TeN, JBUKEHHE MO OKPYKHOCTH, MHEPIUs, B3aUMOJCHCTBHUE
ten, aud@y3usi, GPOYHOBCKOE NIBIHXKEHUE, CTPOCHHUE >KUAKOCTEH U TBEPIBIX TeT,
M3MEHEeHHEe O0bEMa Tesl MpU HarpeBaHUU (OXJIAXKIEHUM), TEIJIOBOE PaBHOBECHE,



WCIIapeHHue, KOHJEHCAIMs, IUJIABJICHUE, KPUCTAJUIM3allMsl, KHUIIEHUE, BIAXKHOCTh
BO3/1yXa, TMOBBLIIICHUE JIABJICHUs Ta3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXKAY MapamMeTpaMu COCTOSIHHS ra3a B M30IMpOIeccax, dJAEKTpU3alus Ted,
B3aUMOJICHICTBUE 3aPAI0B;

OMUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHAaTa, MNyTh, MEPEMEIIeHUEe, CKOPOCTh, YCKOpPEHHEe, Macca Tejia, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasl HHEPrusi, MOTEHIMaIbHAas YHEPTUsi, MEeXaHU4YeCcKasl
paboTa, MexXaHWYeCKass MOIIHOCTh;, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCMOJB3yEMbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIIUE AAHHYIO (DU3UYECKYIO BEJIUYUHY C JPYTUMH
BEJIMYMHAMY;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHUYECKOTO JBMIKCHHS MOJICKYJI, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, paboTa rasa,
KOO (PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENs;, TMPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JJIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUYecKue BEIUYMHBI: AJIEKTPUUECKUN 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pusmdeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS HUMIIYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHHS BEILECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIiepaTypoi, MEepPBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKEHUE W YCIOBHUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIUIIBI ICUCTBUS MAIIIWH, MPUOOPOB M TEXHUUECKUX
YCTPOKNCTB; pa3ianuvarh YCJIOBHs UX 0€30MaCHOTO WUCIIOIH30BAHUS B TTOBCEIHEBHOM
KU3HU;



BBITIOJIHSITh JKCIIEPUMEHTBHI TI0 HCCIEIOBAaHUIO (DU3UUYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YUYEOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PY10BaHUS, TPOBOUTH OMBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIOCOO M3MEPEHMS M HMCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHU, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUPOBaTh PE3YyIbTATHI MOJYYCHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJIC
TaOIuI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS,

co0Jiro1aTh MpaBwia 0€30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTO DSKCIEpUMEHTa, Yy4eOHO-UCCIEOBATEILCKOM U MPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemate pacuy€THbIE 3a7a4d C SBHO 33J]aHHOW (DU3UYECKOW MOJICIbIO,
UCIIONTB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BbIOMpaATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HaYCeHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCyXIECHUU C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIOJIb30BaTh IPU PEIICHNN YU€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU [JIsl MOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPIPETALUN U MPEICTABICHUS
y4eOHOW W HAyYHO-TIOMYJISpHOW WH(pOpPMAIMK, TOIYYEHHOW W3 Pa3IUyHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BHUTHE HAYKH, 00BICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA TT0 (PU3HUKE B ITOBCETHEBHOM KU3HU IS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TPHOOpaMH M TEXHUUYECKUMH
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTe B TpyNIe C BBHIMOJHEHUEM pPA3UYHBIX COIHMAIBHBIX POJICH,
IJIAHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO pACHpPEneNiaTh OOS3aHHOCTH U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAlUSIX, aJI€KBaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBaeMoi MpoOJIeMBbl.
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N KoauvecTBo yacoB Jlara JJIeKTPOHHbIE
Kontpoas | IIpakTuuec undponbie
n/ | Tema ypoka Bce H3Yy4eH
- ro HbIE KHe st oOpa3oBaTeJbHbI
padoThI padoThbI e pecypchl
®dusuka —
HaykKa o
IpHUpoIe.
Prp bubmuoreka [JOK
Hayunsie
1 METOEL 1 05.09 https://m.edsoo.ru/ff
8 0c3262
MO3HAHUS
OKPYXaIOILEro
MHUpa
Pousib u mecto
¢u3uku B
(bopMHpoBaHIH bubnuoreka [IOK
2 COBDEMCHHO 1 05.09 https://m.edsoo.ru/ff
peMe 0c33e6
Hay4yHOU
KapTUHBI MUDA,



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

NeSATeIIbHOCTH

JIroJIen

MexaHuueckoe

JIBHOKCHUE.

OTHOCHUTEBHOC

Th bu6mmoreka [{OK

MEXaHUYECKOTO 12.09 https://m.edsoo.ru/ff

JIBIDKCHUS. 0c3508

[Tepemenienue,

CKOPOCTb,

YCKOpEHHUE

PaBHOoMepHOE bubnuotexa [JOK

MPSIMOJIMHENHOE 12.09 https://m.edsoo.ru/ff

JIBIDKCHHE 0c3620

PaBHOyCKOpEHH

e bu6moreka [IOK

HpAMoTHHENHOE 19.09 https://m.edsoo.ru/ff
Oc372e

JIBYOKCHUE

CBoboaHOC

MaJIcHue. bu6moreka [IOK

Yckopenue 19.09 https://m.edsoo.ru/ff

CcBOOOIHOTO 0c39cc

magcHus

KpuonuneitHoe

JIBHKCHHE.

TBikenne bu6mmoreka [JOK

MaTEpHATHHOI 26.09 https://m.edsoo.ru/ff
Oc3ada

TOYKH I10

OKPY>KHOCTH

ITpuHIMI

OTHOCHUTEJIBHOCT

u I'anunes.

T p—— bu6mmoreka [JOK

CHCTOMEL 26.09 https://m.edsoo.ru/ff
0Oc3be8

oTcUeTa.

[IepBrIit 3aK0H

HrrotoHa

Macca Tena.

Crna, Tpuimm bubmuoreka [JOK

03.10 https://m.edsoo.ru/ff

CYIIEpPIIO3ULINU
cui. Broponw

0c3be8



https://m.edsoo.ru/ff0c3508
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3aKkoH HproTOHa
JUIs
MaTepUuaIbHOU
TOYKH

Tperun 3aKkoH
Herorona niis

bu6mmoreka [IOK

10 MATCOHANLHELX 03.10 https://m.edsoo.ru/ff
p 0c3bes
TOYCK
3aKkoH
BCEMUPHOTO
TATOTCHUSL. bubmmoreka [{OK
11 Cuna TSHKeCTH. 17.10 https://m.edsoo.ru/ff
[TepBas 0c3d00
KOCMHYECKas
CKOPOCTH
Cuma
pyrocTH bubnuoreka [JOK
12 ;]ZKZIF{ I z.t 17.10 https://m.edsoo.ru/ff
yKd- 0c3e18
Bec Tema
Cuia TpeHusl.
Koaddurument
Tpenus. Cuia
bu6moreka [IOK
COIPOTHUBJICHUS
13 I——— 24.10 https://m.edsoo.ru/ff
pH A 0c3f76
Tela B
KUAKOCTH WUIIH
raze
[ToctynarensHo
eu
BpalllaTeIbHOE
JBH)KCHHUE
a0COJIIOTHO bu6mmoreka [JOK
14 TBEPIOTO Tea. 24.10 https://m.edsoo.ru/ff
MoMEeHT CHIIBL. 0Oc41a6
IInedo cuebl.
YcnoBus
paBHOBeECHs
TBEPIOTO TeNa
Nmnynsc
. bu6mmoreka [JOK
MaTepuaibHOI
15 31.10 https://m.edsoo.ru/ff

TOYKH, CUCTCMBI
MaTCpHuaJIbHBIX

0c43d6
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Touek. Mmiryibc
CHJIBL. 3aKOH
COXpaHEeHUs
HMITYJIbCA.
PeaktuBHOE
JIBHKCHUE

16

Pabora u
MOIITHOCTD
CHUJIBL.
Kunernmueckas
SHEPTUst
MaTepuaIbHON
Touku. Teopema
00 U3MEHEHHUH
KHHETHYECKOW
SHEPTHH

31.10

bubmmoreka [{OK
https://m.edsoo.ru/ff
0c4502

17

ITorennmanbHas
SHEPTHS.
ITorennmanbHas
SHEPTHUSI YIPYTO
nehopMUPOBaHH
O TIPY>KUHBI.
TloTennmansHas
SHEprus Teia
BONIH3HU
MMOBEPXHOCTH
3emuan

07.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c46la

18

TloTennmansHbBIE
"
HEIOTEHITUAILH
ple ciitbl. CBS3b
paboThl
HEITOTEHIIUAILH
BIX CHJI C
H3MEHEHHEM
MEXaHHUYECKOH
SHEPTUU
CHCTEMEI Te.
3aKoH
COXpaHEHUs
MEXaHHUYECKOH
SHEPTUU

07.11

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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19

JIaGopatopHas
pabora
«HccaenoBanue
CBSI3U PabOTHI
CHIIBI C
H3MCHECHUEM
MEXaHHYECKOM
SHEPTrUM Teja Ha
npumepe
pacTsDKeHHUS
PE3UHOBOTO
KTYTa»

14.11

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oc4fde

20

KontponbHas
pabora 1o Teme
«Knunemaruka.
JnHamuka.
3aKoHBI
COXpaHEHUS B
MEXaHHUKE»

14.11

bubmmoreka [{OK
https://m.edsoo.ru/ff
0c4b74

21

OcHOBHBIC
MOJIOXKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKOM
TEOPHH.
BbpoyHoBckoe
JIBYKECHUE.

Huddysus

28.11

bu6moreka [IOK
https://m.edsoo.ru/ff
0c4dc2

22

Xapakrep
JIIBIDKCHUS U
B3aUMOJIEHCTBU
s YaCTHI]
BEIIIECTBA.
Monenun
CTPOEHUS T'a30B,
JKAOKOCTEN U
TBEPJBIX TEN

28.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c4dc2

23

Macca monexysn.
KoaunuectBo
BEIIIECTBA.
ITocTostnnas
ABoraapo

05.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c4dc2



https://m.edsoo.ru/ff0c4fde
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24

Tennosoe
paBHOBECHE.
Temneparypa u
€€ U3MEepeHHe.
[lIxana
TeMIIepaTyp
Henscus

05.12

bubnuoreka [IOK
https://m.edsoo.ru/ff
Oc4fde

25

WneanpHbrii ra3
B MKT.
OcHoBHOE
ypaBHEHUE
MKT

12.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc4fde

26

AOGcomoTHas
TeMreparypa
KaK Mepa
cpeaHen
KHHETHYECKOH
SHEPTHH
IBIDKEHUS
MOJIEKYIL.
YpaBHeHue
Meuneneena-
Knaneiipona

12.12

bu6moreka [IOK
https://m.edsoo.ru/ff
0c511e

27

3akoH
JanpToHa.
I'a3oBEIC
3aKOHBI

19.12

bu6moreka [IOK
https://m.edsoo.ru/ff
0c511e

28

JlabGopaTopHas
pabota
«HUccaenoBanue
3aBUCHUMOCTHU
MEXIY
napaMmeTpamu
COCTOSIHUS
pa3pekeHHOTO
raza»

19.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c570e

29

H3sompoueccer B
uzearbHOM rase
U uX
rpagpuyueckoe
IpeJCTaBICHNE

26.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c570e
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Buyrpennss
JHEprus
TEPMOIUHAMIYC
CKOM CHCTEMEI U
CIIOCOOBI ¢’
W3MEHECHUS.

K bu6mmoreka [IOK
OJIMYECTBO
30 CHIOTEL I 26.12 https://m.edsoo.ru/ff
0c5952
pabora.
Buyrpennss
JHEprus
O0JIHOATOMHOTO
HAIEAIBHOTO
rasa
B bubmmoreka [IOK
Wb
31 S 09.01 https://m.edsoo.ru/ff
et 0c5c36
VYV nenrHasg
TEIJIOEMKOCTD
BEIIECTBA.
bu6mmoreka [JOK
KommaectBo
32 S 09.01 https://m.edsoo.ru/ff
P 0c5c36
TerIonepeaaye.
AnmabaTHBIA
TpoIiecc
[TepBriit 3aK0H
TEPMOAMHAMHUKHU bubnuoreka [JOK
33 H €T0 16.01 https://m.edsoo.ru/ff
MPUMEHEHHUE K Ocbefc
H30IpoIeccam
Heob6parumocth
MPOIIECCOB B bu6mmoreka [JOK
34 MIPUPOJIE. 16.01 https://m.edsoo.ru/ff
Bropoii 3akoH 0c6230
TEPMOAMHAMHUKHU
ITpuHIMI
. bu6mmoreka [JOK
IEUCTBUA U
35 KITT Teniosoit 23.01 https://m.edsoo.ru/ff
CIITOBO 0c600a
MAIIHHEI
Iuicn KapHo u bubmuoreka [JOK
36 23.01 https://m.edsoo.ru/ff

ero KIT/I

0c600a
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DKOJIOTUYECKUE

bubmuoreka [IOK
poOIeMbl
37 e —— 30.01 https://m.edsoo.ru/ff
0c6938
u
O6o06maromuit
YpOK
«MonekymnspHas bubnuorexa [JOK
38 ¢busmnka. 30.01 https://m.edsoo.ru/ff
OCHOBEI 0c6938
TEPMOTUHAMHUKHU
»
KontponbHas
pabora 1o Teme
«MonexymnsipHast bubnuotexa [JOK
39 ¢dusnka. 06.02 https://m.edsoo.ru/ff
OCHOBEI 0c6a50
TEPMOTMHAMUKHU
»
[Tapoo6pazoBan
e u bu6mmoreka [IOK
40 KOHJICHCAIIHSL. 06.02 https://m.edsoo.ru/ff
HWcnapenue u 0c63b6
KUIICHUE
AbcomtoTHas 1
OTHOCHUTEJbHAs
bu6moreka [IOK
41 BADRHOCTD 13.02 https://m.edsoo.ru/ff
posayxa. 0c64d8
Hacpimennsrit
nap
Trepnoe Teno.
Kpucramnuueck
re u aMopQHbIC
Tena.
AHun3oTponus bubnuoreka [JOK
42 CBOUCTB 13.02 https://m.edsoo.ru/ff
KpUCTAJJIOB. 0c65f0
Kunkue
KPHUCTAILIBIL.
CoBpeMeHHbIE

MaTepuaibl
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IIlnaBnenue n

KpUCTAJUTU3ALIHS
bubmuoreka [IOK
. YaenpHas
43 ermora 27.02 https://m.edsoo.ru/ff
0c6708
IUIABJICHUS.
CyOnmumarus
VYpaBHeHue bubnuorexa [JOK
44 TETJI0OBOIO 27.02 https://m.edsoo.ru/ff
Oayanca 0c6820
DnekTpusaus
TEll.
. bubmmoreka [{OK
DneKTpUYeCKun
45 sapsn. JlEa B 05.03 https://m.edsoo.ru/ff
PALL. a Oc6bcc
ANEKTPUIECKUX
3apssIoB
[TpoBonHMKH,
JUDJICKTPUKHU U
ITOJTYITPOBOAHUK bubnuoreka [JOK
46 1. 3aK0oH 05.03 https://m.edsoo.ru/ff
COXpaHEHUS Ocbbcc
ANEKTPUIECKOTO
3apsa
BsanmonencTsu
€ 3apsIoB.
bu6moreka [IOK
3akoH Kynona.
47 _ 12.03 https://m.edsoo.ru/ff
ToueuHpIr
. Oc6ee4
ANEKTPUICCKUN
3apsn
Hanpsioxeénnoctb
ANEKTPUIECKOTO
nons. [IpuHnmn bubnuoreka [JOK
48 CYIEPIO3UINH 12.03 https://m.edsoo.ru/ff
3IEKTPUUECKUX 0c6df2
nojien. Jluauu
HaNPsHKEHHOCTH
PaGora cun
ANEKTPOCTATUYE
bu6mmoreka [JOK
CKOTO TOJIA.
49 HoTesmman 19.03 https://m.edsoo.ru/ff
ait. 0c6f00
PazHocTh

IIOTCHIINAJIOB
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[IpoBoHMKHY 1
JUDJICKTPUKH B

AEKTPOCTATUYE bubnuorexa [JOK
50 CKOM TIOJI€. 19.03 https://m.edsoo.ru/ff
Jusnexrpruueck 0c7018
ast
MIPOHUIIAEMOCTh
. bu6mmoreka [IOK
DNEeKTPOEMKOCT
51 b KOMACHCATO 26.03 https://m.edsoo.ru/ff
P ROHA P 0c7126
DNeKTPOEMKOCT
b TUIOCKOTO
bubmmoreka [{OK
KOHJIEHCATOpa.
52 NN 26.03 https://m.edsoo.ru/ff
P 0c72c0
3apSHKEHHOTO
KOHJIEHCAaTopa
JlaGoparopHas
pabota
" bubnuotexa [JOK
N3mepenue
53 . 02.04 https://m.edsoo.ru/ff
ANEKTPOEMKOCT
Oc7ae0
u
KoHAeHcaTopa"
[Tpunun
NEUCTBUS U
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIHPOBAJIBHOT
0 anrmapara, bu6mmoreka [JOK
54 CTPYHHOTO 02.04 https://m.edsoo.ru/ff
MPUHTEPA. Oc7ae0
DJIEKTpOCTaTUUE
CKasl 3allluTa.
3azeMileHUE
ANEKTPOIpUOOp
OB
DNeKTpUYECKUui
TOK, YCIIOBUS
ero bu6mmoreka [JOK
55 CYyLIECTBOBAHMSL. 16.04 https://m.edsoo.ru/ff
ITocTostHHBIN 0c72c0

ToK. CH1a TOKa.
Hanpsixenue.
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CornpoTuBieHue
. 3akon Oma jyist
y4acTKa e

56

[Tocnenosarenb
HOE,
rapajieNbHOe,
CMEIIaHHOE
COC/IMHCHHUE
IIPOBOAHHKOB.
JlabopaTopHas
pabota
«3yuenue
CMEIIaHHOTO
COCAUHCHUSA
PE3UCTOPOBY

16.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c74f0

57

Pabota n
MOIITHOCTE
AMEKTPUIECKOTO
TOKa. 3aKOH
Hxoyna-Jlenna

23.04

bu6moreka [IOK
https://m.edsoo.ru/ff
0c7838

58

3axoH Oma m1g
MOJHOU
(3aMKHYTOH)
AIEKTPUUECKON
uenu. Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabota
«3mepenue
OJIC ucrounnka
TOKa U €T0
BHYTPEHHETO
COTPOTHUBIICHUS

»

23.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c7ae0

59

DNeKTpOHHAas
MIPOBOAUMOCTD
TBEPABIX
METAaJIJIOB.
3aBUCHUMOCTh
CONIPOTHUBIICHUSA
METAJUJIOB OT
TEeMIIepaTyphbl.

30.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0Oc7ae0
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Caepx1poBouM
OCTb

60

DNEeKTPUUECKUH
TOK B BaKyyMme.
CaoucTBa
AIEKTPOHHBIX
MTy4KOB

30.04

bubmuoreka [IOK
https://m.edsoo.ru/ff
OcB4ae

61

[TonynpoBoaHM"
KH, UX
COOCTBEHHAs U
pUMecHast
MIPOBOJIUMOCTb.
CaouctBa p—Nn-
nepexona.
[TonynpoBoaH"
KOBBIE MPUOOPHI

07.05

bubmmoreka [{OK
https://m.edsoo.ru/ff
0c84ae

62

DIIEKTPUUECKUU
TOK B pacTBOpax
U pacrjiaBax
ANIEKTPOJIUTOB.
DIIEKTPOJIUTHYE
cKast
JICCOLIMAITHSI.
DIIEKTPOJIN3

07.05

bu6moreka [IOK
https://m.edsoo.ru/ff
0c82ba

63

DIIEKTPUUYECKUN
TOK B T'a3ax.
CaMocCTOSTeNLH
BIM U
HECaMOCTOSATEIIb
HBIA pa3psijl.
MoaHus.
IIna3zma

07.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c84ae

64

DIEKTpUYECKUE
MPUOOPHI U
yCTpOKCTBA U
ux
IIPaKTUYECKOE
IIPUMEHEHHE.
[IpaBuna
TEXHUKH
0€301acHOCTH

14.05

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c86fc
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O0o0maromuii
bubmuoreka [IOK
YPOK
65 e 1 14.05 https://m.edsoo.ru/ff
JIEKTPOAUHAM 0c88be
HKay
KontponbHas
paboTta 1o Teme
«DNEeKTpOoCTaTU
. bubnuotexa [JOK
ka. IlocToanHbIin
66 N 1 1 21.05 https://m.edsoo.ru/ff
ANEKTPUUECCKUIN
0c8a8a
TOK. TOKHU B
pas3IuYHBIX
cpenax»
Pe3epBHbIit
OK.
P bu6moreka [IOK
KontponbHas
67 AB0Ta o Tene 1 21.05 https://m.edsoo.ru/ff
p 0c8c56
"DnexkTpoauHam
nka"
Pe3epBHbIit
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®uzuka, 10 knace/ Makumes I'.51.,byxosines b.b.,Cotckuit H.-H.;ox

pen..H.A.IlapdentreBoii.- 10-e u3n.,crep.-Mocksa : [Ipocsemienue, 2023

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA
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DdenepanbHas pabouas nporpamma | @usuka. 10 knace (6a30BbIN YPOBEHB)

1. ®usuka. 10 kmacc. ba3oBbelil ypoBeHb. YUeOHUK C JIEKTPOHHBIM MpuioxeHneM (aBtop [.A.
Msikuiies).

2. ®usuka. 10 xinacc. ba3oBelii ypoBeHb. Metoaudeckoe nocobue (aBrop I'.A. Mskuiies).

3. ®usuka. 10 knacc. {unakruueckue kapTouku-3aganus (aBTopsl M. A. Yiakos, K. M.

VYiakoB).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1 http://nsportal.ru - conmansHast ceTb paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoe.

3 http://festival. 1september.ru/articles/ - pectuBasnp nemarorndeckux uaei «OTKPBITHINA YPOK».
4 http://www.fizika.ru/ - caiit aas yauteneit U3MKH M UX YICHUKOB.

5 http://www.physics.ru/ - maTepuais mo Gusuke.

6 www . ege .edu.ru - uadopmarmonHsii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komtekuus LIOP






