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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke c yuérom (enepasibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEeIMETHBIM pe3yJbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa30BaHus, IIAHUPYEMBbIE PE3YJIbTAaThl OCBOEHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cozaepxaHue yueOHoro npeamera «dusuka» mo rogam oOydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHOOOpa3HbIX TEXHOJNOTHH B cdepe DSHEPreTUKHU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METO]I MO3HAHUS NP BHINIOJIHEHUN UMM YU4E€OHBIX UCCIIEI0BAHUM.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX Pas3zesioB (DU3MKH, BKIIOYACT Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUU, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHIECKUMH MTPOOIeMaMHu.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMSI, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBIstOTCS Guznueckue Teopuu (popmMupoBaHUE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOB).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
o0pa3oBaTeNbHOTO TMpolecca HCXOAs U3 OCOOCHHOCTEH IUIAHHPOBAHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHUE yIENsSETCs PEUICHUI0 pacdyE€THBIX M KAaueCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fesoB. [ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu PIOC COO k marepuasbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HaydHOro IukKia. B kaOuHere (U3MKH JTODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTATOYHOCTM U  OOECIeUYMBAET IOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 000pydoBaHUE [JIs YUYEHHMYECKUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W MHU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTEIUICKTYAIBHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIAMCHTATBHBIX 3aKOHOB (DU3HUKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkeHne dTUX TieNield 00ecIeurnBaeTCsl PEIIeHUeM CIACAYIONMMX 3a1ad B

npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoIeNblo, 3a1ad, MOJPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIAJCHUE METOJaMU CaMOCTOSTEIHHOTO TUJIAHUPOBAHMS U TPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CPEIHErO OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusnka — Hayka o mpupoje. HaydHble MeTOABI MO3HAHUS OKPYXKAFOLIErO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxxeHue nepeMenieHu U CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueliHoe  nBvkKeHue.  JIBWOKEHHME  MATEPUAIBHOM  TOYKH IO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE MTEpEaavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO ONPEACIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Tejia, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsL MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA [1J11 MaTepuaIbHbBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTenbHOE U BpalaTeIbHOE JTBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJ C HW3MEHEHHEM MEXAaHMYECKOM JHEPrHUM CHUCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW PHEpPruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxkenue. Juddysus. Xapaktep IBHKCHUS U
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana temneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KensBuna. ['a30Bble 3akoHbl. ¥YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEepMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHHUIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4yeHUE. Y IeTbHas TEIJI0EMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuku. HeoOpaTuMoCTh Mpo1eccoB B PUPO/IE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOMCTBA H MPAKTUYECKOE NPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXHOCTh BO3AyXa. HacellleHHbI nap. YjaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaJTU3anus. Y iefbHas Teriora miasnenus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noOHMKEHHOM J1aBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe mone. Hampsok€HHOCTH  3nekTpuyeckoro mons. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTprdeckas MpOHULAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y AEIBHOE CONPOTHBIIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma AJ1 MOJHOM (3aMKHYTOM ) 3JIeKTpruecKkoil nenu. KopoTkoe 3aMbIKkaHuE.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUOJ], TaIbBaHHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne DIeKTpOABWKYIIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiiacce ocyllecTBIseTCs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HaydHbI (hakT, rumoresa, (pusmyueckas BeIUYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BMaXHOCTb BO3/1yXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOUHa, OBITOBOW XOJOJUIbHUK, KOHIULIUOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TaJIbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusnka» T0mKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHON BHYTpPEHHEW IMO3MIIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIUTATEIIbHON JAEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD I'PAXKAAHCKON MO3UIIUHA O0YUAIOIIEroCs KaK akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEPECAX TIPAXKJAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHUE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

paclIUpeHue OIbITa JEATENbHOCTH HKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENIbHO  (OPMYJIHMPOBATH M aKTyalIM3UpOBaTh  IMPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEeNN JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU UX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEPUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JAESATENBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOT'O B3aMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMUHOJOTMEN, KIIOUEBBIMU MOHATUAMHU W METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 0o0jactu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IOUCKY
METO/IOB pEIICHHs 3a1ad (U3MUECKOrO0 COAEPKAHMS, NPUMEHEHHIO Pa3IMYHbIX
METOJI0B ITIO3HAHUS;

BJQJIETh BHUJIAMHU JCSATENBHOCTH IO TIOJYYEHHIO HOBOI'O 3HAHMS, €ro
UHTEpIpPETAaluy, MpPeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJISITh [IPUYMHHO-CJICJICTBEHHBIE CBSI3W U aKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh THUNOTE3y €€ pEIIeHMs, HAXOAWTb apryMEHThl JUIsl JTOKa3aTeIbCTBA
CBOMX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

AHAIM3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJaud  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
NESTENbHOCTH, B TOM YHCIIE TIPU U3y4EeHUU (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

YMETh [EPEHOCUTh 3HaHUsA 10 (U3MKE B TNPAKTUUYECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBbIE UJIEH, PEAJIaraTh OPUTMHAIIbHbIE OAXO0/bI U PEIICHNUS;

CTaBUTh IPOOJIEMBI U 33]]a4H, TOMYCKAIOLIUE ATbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh ITOUCK, aHaJu3,
CHUCTEMAaTH3aLMI0 M HHTEPIpeTalni0 MHPOpMalMU pa3InyHbIX BUIOB U (opm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aa4  C COOJIFOJICHWEM TpeOOBaHUN JSPrOHOMHKH, TEXHHKH O€30MMacHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
(bopMy NpeacTaBIeHUs U BU3yJTU3ALIMH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEeSATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HMCHOJIb30BAaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJJIEKTHBA,

MpPUHUMATh 1€  COBMECTHOM  JESTEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIaTh PE3YIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
o0 pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3TMUYHBIX
CUTYaLUsIX, TPOSIBIISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryisiTuBHBIC YHUBepcalbHbIe y4eOHbIE el CTBHSA
Camoopranmzanmusi:

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIbHYIO NEATEIbHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHH, BBISABISATH MPOOJIEMBI, CTaBUTh H (OPMYIUPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOATENIbHO COCTABJIATH IUIaH PEIICHUs PAcUYETHBIX U KaueCTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00JIACTH
(pU3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00Pa30BaTEIbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPO/Ib, SMOIMOHATbHBIH HHTE/IEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJaJIeTh ~ HABbIKAMHU  [O3HABATENIbHOM  pedieKcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEMCTBUI M MBICIUTENbHBIX MPOIECCOB, HUX pE3YJIbTAaTOB U
OCHOBaHMUI;



UCIIOJIb30BaTh MPUEMBI peIIeKCHH IS OLIEHKU CUTYyalluH, BHIOOpa BEPHOIO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
NeSITeNIbHOCTH;

NPUHUMATH ce0sl, MOHUMasi CBOM HEAOCTaTKU U IOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX TpH aHaIM3e pe3ysbTaToB
JeSITeIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mpouecce AOCTM)XEHHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPOTrPaMMBbI
mo ¢u3MKe I YPOBHA CPEAHETO OOIIero oOpa3oBaHUS y OO0yJarouuxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WHTEJIEKT, MpeAnoIaramumi
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHATBHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBaThbCAd K
HMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIIOUAIOLIEH CTPEMIICHHE K JTOCTHMKEHHIO LIEU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COILMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K xoniy obyuenuss B 10 kijacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTUH, B PAKTUYECKOU 1€ TEIIbBHOCTH JIHOJIEN;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUCUYHBIN
AJICKTPUYECKUH 3aps]l IPU PEIICHUN (PU3HUECKUX 3a]1ay;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHN:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
IBU)KEHHE, CBOOOAHOE TMaJeHHE Tel, IABMKEHUE IO OKPYXHOCTH, HHEPIUS,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECUE, UCIAPEHHE, KOHJEHCALWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQXKHOCThH BO3/1yXa, MOBBIIICHUE JIaBJICHUS T'a3a IIPU €ro HarpeBaHUU B 3aKPbITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXaHMYECKOE MABI)KEHUE, UCIOJNb3Yys (U3NYECKUE BEITHMYUHBI:
KOOpAMHATa, MYyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KHHETUYECKash DHEpIusi, MOTCHUHAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MexXaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TPABUIBHO TPAKTOBAThH
(U3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EIUHMIIBI,
HAXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUUYHHY C JAPYTUMU
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPrusl XaOTHYECKOr0 JBUKEHUS MOJIEKYJ, CPEIHEKBAApaTUYHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
NOPaBUJIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI HCIOJNb3yEeMbIX BEJIWYUH, UX
0003HAYEHUsI W E€AUHUIBL, HaXOAuTh (OPMYINbI, CBSI3bIBAIOIINE JAHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIHMCHIBATh U3YYEHHBIE MIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: SJIECKTPUUECKUN 3aps,
ANEKTPUUECKOE M0JI€, HANPSKEHHOCTh NOJISA, MOTEHIMAN, PA3HOCTh MOTEHIINAJIOB;
OpY ONHCAHUM MPABWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCHOJIb3YEMBbIX
BEJIMYUH, MX OOO3HAUEHHUS W EJMHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAIM3UPOBATh (PU3NYECKUE MPOLIECCHl U SIBJICHUS, UCIONb3Yysd (PU3NYECKHUE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHIIMI CYNEPHO3UIUU CUJI, TPUHIMI PABHOIpPABUS HHEPUUATIBHBIX CHUCTEM
OTCYETA, MOJEKYJISIPHO-KMHETHUECKYIO TEOPHI0 CTPOEHHs BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOTO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIIEpaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, MpU 3TOM pa3iInyaTh CIOBECHYIO



(bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIIOBUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCICIOBAaHUIO (PU3NYECKUX SBICHUNH W
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUsl (PU3NUYECKUX BEITUYMH, IIPU
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MUECKUMHM  BEITMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUJIE TaOJIUI U TpadUKOB, JI€TaTh BBIBOJBI 110 PE3YJIbTATAM HCCIEIOBAHMS;

co0uro/1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
NESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOTO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOJb3Ys (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauH
BbIOMpATh (PU3MUECKYIO MOJENb, BBIACIATh (PU3NYECKHUE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYE€HUS (PU3NYECKON BETMUYHUHBL

pelaTh KAYECTBEHHBIE 33JJa4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LENIOYKY PACCYKJICHUW C ONOPOM HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyueckue sIBICHMUS;

UCTIONb30BaTh ~ MpPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
Y TMPEACTABICHUS YYe€OHOM M HAYYHO-TIONYJISpHOU MH(POPMALUH, MOTYYEHHON U3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJIY4aEMYI0 HH(POPMALIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKU Y TEXHOJOIUM;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
UIsl obecnieueHus: 0€30MacHOCTU MpU OOpalleHUuH ¢ TprUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CpeJIE;

paboTath B TpYIINE C BHIIOJHEHUEM PaA3JIMYHBIX COLMAJIBHBIX POJEH,
IUTAHUPOBATh pPabOTy TPYIIbI, PAIMOHAIBLHO pACIpEAesITh OOS3aHHOCTH H
MJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJI€KBaTHO OIICHUBATH
BKJIAJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHNE pacCMaTpUBAEMOM TPOOIJIEMBI.
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CKOPOCTb, YCKOPEHUE
bubmmoreka [JOK
4 BxopHas KOHTposbHast paboTta 1 1 14.09.2023 https://m edsﬁ) ru/ff0c3620
PaBHOMEpHOE NIpSIMONTMHEITHOE BuGmorexa LIOK
> AABIDREHIE. IiaBHOyCKOpeHHoe 1 15.09.2023 | nttps://m.edsoo.ru/ff0c372e
IPSIMOJIMHEWHOE IBUKCHHE
6 CBoOonHOE ajzieHne. Y CKOpeHue 1 21.09.2023 bubmorexa [IOK
CBOOOHOI'O MAICHUS https://m.edsoo.ru/ff0c39cc
KpuposHeliHoe A1BUXKEHUE. BuGmiorexa LIOK
. UOIHOT
7 JBrm>keHue MaTepruaibHOM TOYKH I10 1 22 .09.2023 https://m.edsoo.ru/ffoc3ada
OKPYXHOCTH



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

[IpuHIUIT OTHOCUTEIBHOCTH

bub6morexa IIOK

8 Tanmunesd. I/IHepquaanLIe CUCTEMBI 28.09.2023 https://m.edsoo.ru/f0c3bed
orcuera. [IepBbiii 3akoH HeroTOHA
M . Cuna. IT

. . aceca :ﬂa “fa Bp P;Hlf)“ia . Bu6mmoreka [[OK

IMO3ULNH CHI. BTOpoH 3aK0H
YHCPHOSHI POt 29.09.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa 111 MaTepUATbHONW TOUKH

10 Tperun 3akoH HproToHa 1u1st 05.10.2023 bu6moreka [JOK
MaTepUalIbHbIX TOUCK https://m.edsoo.ru/ff0c3be8

. 3akoH BCClli[/II/IpHOFO mssroredus. Cuia BuGmorexa [[OK
TshkecTd. [lepBast KocMUuecKas

P 06.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 12.10.2023 bubmmorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadourment
Tpenusi. Cuia COpoOTUBIICHUS MPU bu6morexa [IOK

13 https://m.ed [ff0c3f76
IBIKEHUH T€JIA B )KUAKOCTH HIIH 13.10.2023 ps://m.edsoo.ru/ffOc
rase
[TocTynarenbHOE ¥ BpamaTeIbHoe

14 JBUKEHHE a0COFOTHO TBEPIOTO bu6moreka [JOK
Testa. MoMeHT cuiibl. I1imedo Crtel. 19.10.2023 https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHUS TBEPAOrO Tela
Nmnynsc maTepuaabHOW TOUKH,

15 CHCTEMbI MaTepHAJIbHBIX TOYEK. but6moreka [JOK
NMnybe cuiibl. 3aKOH COXPaHCHHS 20.10.2023 https://m.edsoo.ru/ff0c43d6
HMMITyJibca. PeakTHBHOE NBIIKEHUE

| b oo

P 26.10.2023 | https://m.edsoo.ru/ff0c4502

MaTtepuaibHOi Touku. Teopema 00



https://m.edsoo.ru/ff0c3be8
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W3MEHEHNY KHHETHIECKOM dH €pruu

17

ITorenuuansHast SHEPrusl.
[ToreHunanbHast SHEPrUs yunpyro
neOpMUPOBAHHOU MPYKUHBI.
[ToreHunanbHas SHEpPrus Tena
BOJIM3U TOBEPXHOCTHU 3eMJIU

27.10.2023

but6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

[TorenuunansHbIe U
HenoTeHIalbHbIe CUiIbl. CBs3b
paboThl HEMOTEHIUAIBHBIX CUII C
U3MEHEHUEM MEXaHUYECKOU SHEPruu
CUCTEMBI TeJI. 3aKOH COXPAHECHUS
MEXaHUYECKOU IHEPruu

09.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HMccrnenoBanue CBsI3U PabOThI CHJIBI
C U3MEHEHHEM MEXaHUYECKOH
SHEPruu Tejaa Ha IpuMepe
pacTsHKEHUST PE3UHOBOTO JKTYTa

10.11.2023

20

KonTtponbHas pabora o reme
«Kunematuka. JlnHaMuka. 3aKOHBI
COXpaHEHUS! B MEXaHUKE

16.11.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIAPHO-KUHETUYECKOM
Teopuu. BpoyHOBCKOE TBHKEHUE.

Huddysus

17.11.2023

but6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUKECHUS U
B3aMMOJICHCTBUS YACTHUII BEILIECTBA.
Mopenu cTpoeHHs Ta30B, KUJIKOCTEN
U TBEPIBIX Tl

23.11.2023



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

23

Macca monekyn. KonmuectBo
BemectBa. [loctossHHas ABoraapo

24.11.2023

24

TennoBoe paBHoBecue. Temneparypa
n e€ uzmepenue. lllkana remneparyp
enscus

30.11.2023

25

WUneansubiii raz B MKT. OcHoBHOE
ypaBHeHre MKT

01.12.2023

bu6moreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcooTHas TeMIeparypa Kak Mepa
CpeIHEeN KMHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Knaneiipona

07.12.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. I'a30BEIE 3aKOHEI

08.12.2023

28

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSHUS
pa3peKEeHHOr 0 ra3zay

14.12.2023

29

W3omnporieccsl B UealbHOM ra3e u
uX rpaduueckoe npeacTraBicHue

15.12.2023

but6moreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U
CII0CcOO0KI e€ m3MeHeHus. KomudaecTBo
TENJIOTHI ¥ paboTa. BHyTpeHHss
SHEPrusi OTHOATOMHOTO H€aTbHOIO
rasa

21.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunel Temionepenaun

22.12.2023

Bbub6morexa IIOK
https://m.edsoo.ru/ff0c5¢c36

32

VYennHasa TEMII0OEMKOCTD BEIIECTBA.
KonunuecTtBo TenyioThl pu

28.12.2023

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



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

[1epBblil 3aKOH TEPMOIUHAMUKH U

but6moreka [JOK

33 29.12.2023
ero MPUMEHEHUE K H30MpoIieccamMm https://m.edsoo.ru/ff0c5efc
HeoGpatumocTs nporieccoB B BuGmiorexa [IOK

34 npipozte. Bropoit saxor 11.01.2024 | https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKH

35 [Tpunuun aeictBus u KITJI 12.01.2024 but6mmoreka [JOK
TETIOBOM MaITMHBI https://m.edsoo.ru/ff0c600a

36 ukn Kapro u ero KI1/] 18.01.2024

37 DKonoruyeckre mpodIeMsl 19.01.2024
TETIOOHEPT €TUKU
Obobuiaronit ypok Bu6mmorexa [[OK

38 «Momnexymsipaast puzuka. OCHOBBI 25.01.2024 | htps://m.edsoo.ru/f0c6938
TEPMOJTMHAMHUKI
KonTtponsHas paborta mo reme BuGmorexa LIOK

39 «MonexymsipHas ¢pusrka. OCHOBBI 26.01.2024 | https://m.edsoo.ru/ff0c6as0
TEPMOJIMHAMHUKID)

40 [TapooOpa3oBaHue ¥ KOHICHCAITHS. 01.02.2024 bu6moreka [JOK
Hcnapenue v KUIeHHe o https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIIbHAS Bu6miorexa LIOK

41 BJIAJKHOCTh BO3AyXxa. HachlmeHHbIi 02.02.2024 https://m.edsoo.ru/fOc64d8
nap
Teepnoe Teno. Kpucrannuueckue u

42 amopdHbIe Tena. AHH30TPONUs bubmmorexa [{OK
CBOKCTB KpuCTa/LIoB. JKuakue 08.02.2024 https://m.edsoo.ru/ff0c65f0

kpuctauibl. CoBpeMEHHbIE



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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MaTepHaIbl

IInaBnenue u KpruCTaJlJIM3allH.

43 N bub6morexa IIOK
ACTIDHA TCIIOTA TLIABIICHIT. 09.02.2024 | https://m.edsoo.ru/ff0c6708
CybOmmmanmst
b K
44 VYpaBHEHHE TEMIOBOro OanaHca 15.02.2024 htlzsgl;l;;;e;;cioru 150C6820
DnexTpusanus Te1. DIESKTPHY €CKHH BuGmiorexa LIOK
45 3apsn. JIBa BUIA IIEKTPUIECKUX 16.02.2024 | https://m.edsoo.ru/ffOcebee
3apsi0B
[TpoBOTHUKY, TUIITEKTPUKU H BuGmiorexa LIOK
46 Oy MPOBOLHIKH. SaKOH 22.02.2024 |  hitps://m.edsoo.ru/ff0c6bcc
COXPaHEHUS IEKTPUIECKOro 3apsijia
B3aumoneuncTBue 3apsaoB. 3aKOH BuGmorexa LIOK
B . UOINOT
47 Kynona. To4dedHbIH 2JIEKTPUYESCKUN 20.02.2024 | https://m.edsoo.ru/ff0ceced
3apsi
Hanpsx€HHOCTB 3JIEKTpUYECKOro
48 nonst. [Ipunuun cyneprno3unun bubmmorexa [{OK
AIIEKTPUICCKUX mosied. JIuHun 01.03.2024 https://m.edsoo.ru/ff0c6df2
HaNpPsLKEHHOCTH
Pabota cuit aeKTpoCTaTHYeCcKOro BuGmiorexa LIOK
49 noyisi. [Torennuman. PasHocTs 07.03.2024 | https://m.edsoo.ru/ffOc600
MOTEHIAJIOB
[TpOBOAHUKY U JUIJICKTPUKHU B BuGmiorexa LIOK
>0 DICKTPOCTATITICCROM HOJIE. 14.03.2024 | https://m.eds00.ru/ff0c7018
JusnekTpudecKkas IpoOHUIIaeMOCTh
bu6 K
ol DnekTpoéMkocTb. Konaencarop 15.03.2024 ubmvotexa LO

https://m.edsoo.ru/ff0c7126
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52

DIJIEKTPOEMKOCTb MJIOCKOTO
KOHJIeHcaTopa. DHeprus
3apsKEHHOTO KOHJIEHCAaTOpa

21.03.2024

bub6morexa IIOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopatopnas padora "M3mepenue
JNEKTPOEMKOCTH KOHJIeHcaTopa"

22.03.2024

54

[IpyHIMD AECTBHUS U TPUMEHEHHE
KOHJICHCAaTOPOB, KOMUPOBAJIBHOTO
amnrmnaparta, CTpyHHOI0 IpUHTEpa.
DneKTpocTaThy ecKas 3aluTa.
3a3zeMIIeHHE JIEKTPONprOOpOB

04.04.2024

95

DIIEKTPUYECKUM TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cwa Toka. Hanpsixenue.
Conportusiienne. 3akoH Oma st
y4acTKa 1enu

05.04.2024

56

ITocnenoBarenbHOE, MapaIeabHOE,
CMEIIaHHOE COECMHEHNE
poBOAHUKOB. JIabopaTopHas
pabota «/3ydyeHne cMeaHHoro
COEAMHEHMUSI PE3UCTOPOBY

0.5

11.04.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIITHOCTP JIEKTPUIECKOTO
Toka. 3akoH [[oynsa-Jlenna

12.04.2024

but6moreka [JOK
https://m.edso0.ru/ff0c7838

58

3akon Oma 171 OMHOMU (3aMKHYTOM)
anekTpuueckor nenu. Koporkoe
3ambikaHue. Jlabopatopnas pabota
«M3mepenne 3/1C ncTouHnKa TOKa U
€ro BHYTPEHHET 0 COMPOTUBIICHUS

0.5

18.04.2024

bu6moreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKkTpoHHAas MPOBOAUMOCTD
TBEPJIBIX METAJIJIOB. 3aBUCUMOCTh

19.04.2024



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIPOTUBJIEHUSI METAJJIOB OT
temnepaTtypbl. CBEpXIpOBOANMOCTb

DNEKTPUYECKUN TOK B BAKyyME.

60 25.04.2024
CBouCTBa 3JIEKTPOHHBIX ITyYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAs

61 U IIPUMECHAs IPOBOAUMOCTb. bu6moreka [IOK
CaorcTBa p—N-niepexona. 26.04.2024 https://m.edsoo.ru/ff0c84ae
[TonmynpoBoIHUKOBBIE TPHUOOPHI
DNEeKTPUYECKUU TOK B paCTBOpaXx U

62 pacriiaBax 3JeKTPOIUTOB. bu6morexa [IOK
DICKTPOIUTHYECKAS TUCCOIMALIHSL. 02.05.2024 https://m.edsoo.ru/ff0c82ba
DneKTpoau3
DNEeKTPUYECKUHU TOK B ra3ax.

63 CaMOCTOSITeTbHBIN 1 bu6mmoreka [JOK
HECaMOCTOSITCIILHBIN Pa3psil. 03.05.2024 https://m.edsoo.ru/ff0c84ae
Mounnus. [1nazma
DneKkTpudecKkue Npuoopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bu6moteka [IOK
npumeHenue. [IpaBuia TeXHUKH 16.05.2024 https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH

65 O6o0maromuit ypok 17.05.2024 bubmmorexa [IOK
«DNEeKTPOINHAMUKAY https://m.edsoo.ru/ff0c88be
Kontponshas pabota mno reme

66 «InexTpocratuka. [locTosHHBIN bubmumoreka [IOK
anekTpuueckuii Tok. Toku B 22 05.2004 https://m.edsoo.ru/ff0c8a8a
pa3IUYHBIX Cpeaax»

67 3ader mo pasueny 23.05.2024 bubmmorexa [{OK

«DNEeKTPOAUHAMUKAY

https://m.edsoo.ru/ff0c8c56
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68

O6o0maromuii ypok mo temam 10
KJacca

24.05.2024

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. I'.4. Msakumes, b.b. byxosuer, H.H. Corckuii «®usmuka. 10 kmaccy;

2.

M.:IIpocsemenne, 2020r.

CrenanoBa ['.H. «CoOopuHuxk 3amau mo ¢usuke mia 9-11 kiaccos
obmeobpa3oBarenbHBIX MIKOM».M.: [IpocBemenne, 20051.- 256¢.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1.
2.

3.

A.IL. PeimkeBuu, COopHuk 3amau no ¢usuke 10-11 kmaccel, Jpoda, 2004
CrenanoBa ['.H. «COopuuk 3amau mo ¢usuke 11 9-11 kmaccos
o01eo6pazoBarenbHbIX IIKOI».M.: [IpocBemenue, 2005t.- 256¢.

Kupuk JI.A.«CamocTosTeNnbHbIE M KOHTPOJIbHBIE paboThy M. Miekca
2010T.

PeimkeBuu A.Il., PeimkeBud I1.A. «COopHuUK 3amay 1o ¢usuke aius 9-11
KJIAaCCOB cpenHen mkoibm.- M.: IIpocsemenne, 2006 .- 192c.
PoimkeBuu  A.Il. ®usuka. 3amaynuk. 10-11 xn.: Ilocobue s
0011e00pa3oBar. yueO. 3aBe/ICHUN.-6-¢ W3I., CTEPEOTHIL. -
M.:Ipoa,2002.-192c.

KontponbHo — u3mepurenbHelie Marepuaibl. 10 knacc. Mocka «Bako»
2010r.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

1.

2.

3.
4.

HUHTEPHET

Otkpoitast pusuka 1.1 IlomHbli MHTEpaKTUBHBIM Kypc (GU3MKH IS
cpenHuX Ko U juneeB. s mkompHuKOB 7-11 kmaccoB. M3narens:
000 «PN31KOH»,1996-2001.
®dusuka 8 kimacc. Harmsmaoe mocobue miist mMHTEpakTUBHBIX q0coK. OO0
«M3marensctBo « 9K3AMEH», OO0 «Ok3amen — Menuay, 2012.
Bupryanbnas mkona Kupunna u Medoauss 10 xmace

Buptyansnas mxona Kupumia u Medoaust 11 kimace

Enunas xomreknus LIOP. [penmernas komteknus «®Pusuka» http://school-
collection.edu.ru/collection

EcrecTBeHHO-Hay4YHbIe dKcniepuMeHThl — Pusuka: Komnekuus Poccuiickoro
ob1eobpaszoBatensHOro moprana http://experiment.edu.ru

OtkpeiThiid komiemk: Ousuka http://www.physics.ru



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://experiment.edu.ru/
http://www.physics.ru/

Bgenenue B Hanorexuosoruu http://nano-edu.ulsu.ru

BupryanbHbiit METOIMYECKUI KaOMHET yIUTENs PU3UKU U aCTPOHOMUH: CalT
H.H. T'omymunoii http://www.gomulina.orc.ru

BuptyanbHbiit puszMar-kiace: 001eropoickoit cailT capaTOBCKUX
yaurenen http://www.fizmatklass.ru

BupryanbHblii (hOHA €CTECTBEHHO-HAYYHBIX U HAYYHO-TEXHUYECKHUX (D (HEKTOB
«OddexruBnas pusnka» http://www.effects.ru

INazera «®usuka» U3narensckoro noma «llepsoe
centsioOpsi» http://fiz.1september.ru

EcrecTBeHHO-Hay4Hast K012 TOMCKOTO MOTUTEXHUYECKOTO
yHuBepcutera http://ens.tpu.ru

3anumartenbHas (U3HMKa B BOIpPOcax U OTBETaX: caT B.
Enpxuna http://elkin52.narod.ru

HNudopmarimoHHble TEXHOJIOTHH B penoiaBanuu ¢pusuku: cant M. 5.
dumumnmosoii http://ifilip.narod.ru

HudopmannoHHbIe TEXHOJIOIMH Ha ypoKax (usuku. HTepakTHBHAS
aHuManug http://somit.ru

Nurepuer-mecto ¢usuka http://ivsu.ivanovo.ac.ru/phys

Kadenpa ¢puznkun MockoOBCKOTO HHCTUTYTA OTKPBITOTO
obpasosanus http://fizkaf.narod.ru

KBanT: HaydyHO-IONYJISPHBIN PU3HKO-MaTeMaTH4YEeCKUI
ypHan http://kvant.mccme.ru

Knacc!uas dusuka: caiit yaurtens ¢pusuku E.A. banmunoi http://class-
fizika.narod.ru

KOHHGHHI/II/I COBPCMCHHOI'O €CTCCTBO3HAHUSA: 3J'I€I(Tp0HHI>II71
yueOHuK http://nrc.edu.ru/est

JlaGoparopus oOyuenust puszuku u actpoHomun MICMO
PAO http://physics.ioso.ru

Jlaypeatbl HOOeNeBCKOM TpeMuu 1o ¢dusuke http://n-t.ru/nl/fz

OOGyuaroniye TpexXypoBHEBbIE TECTHI 110 (u3uke: cait B.1.
Perensmana http://www.physics-regelman.com

OmnnaitH-ipeoOpa3oBarenb eauHAL u3Mepenus http://www.decoder.ru

[Topran ectecTBeHHbIX Hayk: @u3uka http://www.e-science.ru/physics

[Mpoekt «Bces pusuka» http://www.fizika.asvu.ru
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http://www.e-science.ru/physics
http://www.fizika.asvu.ru/

Pemrenus 3ama4 u3 yueOHuKoB 1o ¢usuke http://www.irodov.nm.ru

Caiit npakTukytomiero ¢usnka: npemnojasarens pusuku ..
Bapnamoga http://metod-f.narod.ru

CamorecTupoBaHK€e KOJILHUKOB 7-11 Ki1laccoB U aOUTYPUEHTOB MO
¢usuke http://barsic.spbu.ru/www/tests

TepMoarHamMuKa: 3JI€KTPOHHBINA YU€OHUK MO
¢usuke http://fn.bmstu.ru/phys/bib/I-NET

Ypoku o monekyssipaoit ¢pusuke http://marklv.narod.ru/mkt

dusuka B anumanumax http://physics.nad.ru

dwusuka B npe3enrtanusx http://presfiz.narod.ru

dusuka B mkone: caut M.B. JIsBoBckoro http://gannalv.narod.ru/fiz

dwusuka Bokpyr Hac http://physics03.narod.ru

dusuka 11 Beex: 3amaun mo pusuke ¢ pemenusmu hittp://fizzzika.narod.ru

dwusuka s yuuteneii: caitt B.H. Eroposoii http://fisika.home.nov.ru

®dusnKa CTyICHTaM U MIKOJbHUKaM: 00pa30oBaTeibHbIN mpoekT A.H.
Bapruna http://www.vargin.mephi.ru

Ousuka.py: CalT 115 ydaluxcs U NpernogaBaresiei
¢usuku http://www.fizika.ru

Snepuas ¢usuka B Marepuere http://nuclphys.sinp.msu.ru

Omumnuansl 1o q)HBI/IKe Bceepoccuniickas onmuMnraza mKOJIbHUKOB T10
¢usuke http://phys.rusolymp.ru
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