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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro kypca «®u3uka» Ha YPOBEHb CPEIHETO
obmiero obpazoanus g obOydaromuxcsa 10-11-x kimaccop MAQOY «lllkoma Ne
115» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

- @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 o0pa3zoBaHuU B
Poccuiickon @enepauum»;

- npukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O6 yTBepxkaeHUU
dbenepalibHOrO rocyapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEAHETO OOIIETO
o0pazoBaHUs;

- npukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «OO0 yTBepkAcHUU
dbenepanbHON 00pa30BaTENBLHON MPOrPaMMbl CPEHETO OOIIEr0 00pa30BAHUSY;

- npukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yTBepxkaeHUH
[Topsimka opraHu3alvu U OCYIIECTBIEHUSI 00pa30BATEIbHOW JEATEIIBHOCTH 0
OCHOBHBIM 00111€00pa30BaTEIbLHBIM IPOrpaMMaM — 00pa30BaTEIbHBIM IIPOTpaMMaM
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIETO U CPEAHETO OOIIEro 00pa3oBaHUIY;

- CIT 2.4.3648-20 «CaHuUTapHO-3MUJIEMUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alysIM BOCIUTAHUS U OOYYEHHS, OTIbIXa M O3JI0POBICHUSA JETeH WU
MOJIOJICKWY, YTBEPKICHHBIX MOCTAHOBJICHHEM TJIaBHOTO CAHUTAPHOIO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'urnenudyeckue HOpPMATHUBBI M TpeOOBaHUS K
oOecrieueHunto 6e30MacHOCTH U (MJTK) OE3BPETHOCTH ISl YEJIOBEKa (PAKTOPOB CPEIbI
OOWTaHUs», YTBEP)KICHHBIX IMOCTAHOBJICHHEM TJIAaBHOTO CAaHUTApPHOTO Bpaya OT
28.01.2021 Ne 2;

- y4eOHOT0 TIaHa CPeIHEro 00IIero 00pa30BaHUsl, YTBEPKICHHOTO MPUKA30M
MAOY «lllkonma Ne 115» ot 31.08.2023 Ne 608 «O06 yTBep>KIEeHUH OCHOBHOM
o0pa3oBaTeILHOM IPOrpaMMBbI CpEIHETO O0IIEro 00pa30BaHUS»;

- penepanbHOM padodeit mporpaMMbl yaeOHOTO Kypca « Du3nkay.

PaGouas mporpamMMa OpHEHTHpOBAHAa Ha  IEJEBHIC  MPUOPHUTETHI,
chopmynrpoBaHHbIE B hesiepaibHON padodeli mporpaMMe BOCIUTAHUS U B pabodeit
nporpamme Bocniutanust MAOY «llIkona Ne 115».

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
CCTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONMIMXCS W OPTaHU3alHWI0 H3YYCHUS
GU3MKN Ha NESITCIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke ydHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTo mpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
TJTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYyUCHHs, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB HA ypPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yjbTaTam



OCBOEHHUSI OCHOBHOM 00pa3oBaTeNIbHOM MporpaMmsbl, mpencraBieHHbIXx B OI'OC
COO, a Takxke c yu€roM ¢enepanbHOil paboyeil MmporpaMMbl BOCIUTAHUS H
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeNbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMNpaBlIeHO HAa (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJIX0/Ia.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, NPEAMETHBIM U METANpeIMETHBIM pe3yjbTaTaM OOy4EHHUs, a TaKXKe
YUUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHM YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMS Kypca (U3MKHM: JIMYHOCTHBIE, METAlpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUJJAHUPYEMBIE PE3YJITATHl OCBOCHMS Kypca (pU3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npenamera « Du3nkay 1mo rojgam 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype PU3HKN — CHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HoO00pa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIYYEHHUsS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAy4YHBIA METOJ
MO3HAHUS MPU BHINIOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeHETo 00111ero 00pa3oBaHusl IOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTcs



dbopMupoBaHHE MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTEpHH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeNosiaraeT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HAayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
($U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMMU, HPAaBCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOpPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB
CONEp)KaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTUH, a Takke OOCYKICHUS
po6JieM pallMOHAIBHOTO IPUPOIOTIONIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3UKH Ha YpOBHE CPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NIECKON TeOpuH, poiii GyHIaMEHTAIBHBIX 3aKOHOB H
MPUHIIAIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHM3alUU JKCIIEPUMEHTAIBHON AESITENTFHOCTH O0YYaroIIHXCS.
Jyis 6a30BOTO YpOBHS Kypca PU3UKU — ITO UCIOIH30BAHUE CUCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a0OpaTOPHBIX paboOT, KOTOPbIE B IpOrpaMMe
no (usuke 0ObEIWHEHBI B OOMIUN CIHUCOK YYEHUYECKUX MPAKTHUECKUX PaboT.
Bbiienenne B yKa3aHHOM I€pedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKAMU 00pa30BaTeIbHOTO IMpoliecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KabuHeTta ¢usuku. [Ipu
TOM OO0ECreunBaeTcsi OBJaJCHUE OOYyYaloIIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonpiioe BHUMaHUE yaesieTCs PEIICHNIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
ITpu 3TOM 1711 pacUETHBIX 3aa4 IIPUOPUTETOM SIBJISIFOTCS 3a1a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak M MHTETpUpPYs 3HAHUS U3
pasHbIX pazaenoB. [lJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepruasbHO-TEXHUUECKOMY
obecrieueHU0 yuyeOHOro mpoliecca 0a30BbI YPOBEHb Kypca (PU3MKKM Ha ypOBHE



cpeaHero oomero oOpa3oBaHUsA JTOJDKEH H3Yy4aTbCsd B YCIOBUSAX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 1ukiIa. B xabuHete GU3MKU AOKHO OBITH HEOOXOIUMOE
1abopaTtopHOe O0OpYJOBaHUE [JIs1 BBINOJIHEHHS YKa3aHHBIX B IMpOrpamMme IO
(u3KKe yUeHUUECKUX NMPAKTUYECKUX PabOT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHcTpanioHHOEe  00Opy/0oBaHuEe (HOPMUPYETCS B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
INEPEYUCIICHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIIEIOBAaHMsSI U3yY4aeMbIX SIBICHUH M  MPOLECCOB, OSMIUPUUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTELHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUIL.

OCHOBHBIMU LEJIIMHU U3y4EHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ybTaTa U3yuyeHHUs] OCHOB
CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
buznyeCKrX 3HAHUHM U HAYYHBIX JI0Ka3aTEeIbCTB;

e (opMHpOBaHHE MPEACTAaBICHUN O ponu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl pelleHUeM CIEAYIOINX 3a/ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

e MpuOOpETEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (dopMupoBaHWE YMEHHMH TIPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHMSI (PU3MYECKUX SBICHUH B MPUPOAE U s [PUHATUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3ianue (pU3NYECKON MOJEIH, alcKBaTHON YCIOBHSIM 3a/1a4U;



e TMOHMMAaHHWE (U3UYECKUX OCHOB WM TPUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3/JaHME YCIIOBUH JJIs1 Pa3BUTUSI YMEHHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CPEIHEro OOIIEero

oOpazoBanus otBoauTcs B 10 kimacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M

MPAKTUYECKUX PalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoBeNeHUsT J1a0dOpaTOPHBIX pPabOT M OMNBITOB C YYETOM HHJMBHUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MIO3HAHUS

®dusnka — Hayka o npupone. HaydHble METOABI IO3HAHUSA OKPY’KAIOILETO
Mupa. Posb 3xcriepuMeHTa v TEOPUH B MPOLECCE MTO3HAHMS TPUPOABL. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue (uU3NYECKUX SIBJIEHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUM. |'paHUIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, HMX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBosnHetHOE NBUKEHUE. [[BHKEHNE MAaTEPUATIBHOM TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIC MEpE/Iavuu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTepUCTUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OPOILIEHHOIO IMOJ YIioM K TOPU3OHTY U
TOPU30HTANIBHO.

H3mepenne yckopeHus CBOOOJHOTO MaeHHUS.

Hamnpapienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOILIEHUS MEXAY MNYTSIMHU, HNPONACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuaibHON TOUKU. TpeTunii 3akoH HbroTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cuna Tsxectu. Ilepas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, cKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. KosddummenT tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tena.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pe3nHOBOM 00pasiie, OT uxX JAehOopMaIivH.



HccenmenoBanue ycioBHM paBHOBECHS TBEPAOIO Ted, HMEIOLIEr0 OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U Tea BOJINU3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAaHEHMSI MEXaHUYECKOU YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IPY>KUHHBII UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHUEM MEXAHUYECKOW DHEPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEePMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BelIeCTBA. MOJEIN CTPOCHUS Ta30B, XUIKOCTEHM U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  YypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HJACATBHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUsS dvactul rasza. [llkama



temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHHe Menaeneesa—Knamnenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Monenb, WuTroCcTpUpyomias Ipupoay AaBICHHUS Ta3a HA CTEHKU COCY/a.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIMIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[Tonsitue 006 ammabatHoMm tpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKH K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu



H3meHeHne BHYTpPEHHEH JHEPruy Teja TPH COBEPIICHUH PaOOTHI: BHUIET
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH sHEpTrun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbeIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJapHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckrue yCTpOCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmnronenue HarpeBaHus U MJIABJICHUSI KPUCTAUIMYECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTPUIECKuil 3apsa. J[Ba BU1a 3JEKTPUUECKUX 3aPSI0B.
[IpoBOHMKM,  AMAIEKTPUKHM M TOJYOPOBOJHUKHU. 3aKOH  COXPAHEHMS
AIIEKTPUYECKOTO 3apsija.
B3zaumopeiictBue 3apsan0B. 3akoH Kyinona. ToueuyHblil 3IEKTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun

CYNEPIIO3ULUN BJIEKTPUUECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH 3JIEKTPUYECKOTO
TIOJIA.



PaGoTa cun anekrpocratudeckoro mojsi. [lorennman. PazHoCTs MOTEHIHAIOB.
[IpOBOIHUKM W AWANIEKTPUKH B 3JIEKTPOCTATUYECKOM IoJe. Jluaniexrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mox. Toxu 6 paznuunvix cpedax

DNEKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHHUS SJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTO#) 2yieKTpudeckoi memnu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas 151 MpUMECHAas MIPOBOJIUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEbHBIA M HECAMOCTOSTENbHBIN
pa3psa. Momuus. [1nazma.



TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: aMIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII TMO, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsMoe wu3MepeHue SIEKTPOABMKYIIEH Ccuibl. KOpoTkoe 3aMbIKaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsieTCS ¢
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICTMPOBAaHUE, MOIENb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcCa, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,
AIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJMTHYECKAass  JUCCOLMALu,
rajbBaHUKA.

l'eocpagpus: BaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonocus: npeoOpa3oOBaHUE IBMIKEHUW C HCIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWIHWKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA POI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Dusnka» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTH TOCTUKEHUE CIICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS YU€OHOro npeaMera «Pu3nKa» T0KHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIUXCA PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIINUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMNbITA JICITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICUYETOBEYECKUX T'yMaHUCTUUYECKUX U
JIEMOKPAaTHUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpPECAX I'PAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpraHU3aIINY;

YMEHUE B3aMMOJEHCTBOBATH C COMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh POCCUNCKON I'PAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTEeTHYECKOT0 BOCIIHTAHHUS:

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAs ACTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3nveckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodhecCHoHANbHOU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh U CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

c()OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYJIbTYpbl, OCO3HaHUE TIJ100aIbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTHYECKON HaIlpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 (QU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEIIbHOCTH, TOTOBHOCTH B IIpOIleCCe
U3y4YeHUS (PUBHKHU OCYIIECTBISTH MPOCKTHYIO M HCCIISIOBATENBCKYIO ICSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble Jiornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh WEIU JACATCIBHOCTH, 3aJaBaTh IapaMETPbl U KPUTECPHUU HX
JIOCTHKECHMUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ YU4E€TOM aHaIu3a UMEIOITUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBBI B JACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITENbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUN KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIQ/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHATHSIMH W METOJaMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BJAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPEeoO0pa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalLUsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aAKTyaJlM3MpOBATh 3a/auy,
BBIIBUTATh TUTIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAJIM3UpOBaTh TOJYYEHHbIE B XOJE€ pELIEHUs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aayll B 00pa30BaTEILHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECSITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, MTPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TOJIy4eHUs WHPOpPMAIUU (PU3UIECKOTO CONEpKaHUS 3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CUCTEMAaTH3alMI0 U WHTEpIpeTaluio WHPOPMalMU pa3INYHbIX BUAOB U (opM
NIPEICTABIICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONBb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0ZICHNEM TPEOOBAHMI IPTOHOMHKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,



pecypcocOepekeHrs, MPAaBOBBIX M ITHYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e30ITacCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3IUYHBIX (opMarax c
y4€éTOM Ha3HAYCHUS MH(POpPMAIIUU | IICJICBOM ayIUTOPHH, BEIOUpast ONTUMAIbLHYIO
(dbopMy TIPEICTABIICHHUS M BU3yaJTH3aIUH.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

OCYILECTBIATH OOIIEHNE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacro3HaBaThb MPEANOCBUIKM KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW U HMHIUBUILYAIBHOU
padoThI;

BBIOMPATh TEMATHUKy M METO/Abl COBMECTHBIX JEWUCTBHI C y4E€TOM OOIIUX
MHTEPECOB ¥ BO3MOKHOCTEN KaXKIOT0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensiaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaX/I0r0 Y4aCTHUKA KOMaHbl B OOILINI
pe3yJabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIEU C IO3ULHHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH MO3HABATEIBHYIO NIEATEILHOCTh B 001acTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1aUM;

CaMOCTOSTEIILHO COCTABJIATH IIJIAH PEIICHHUS] PACUETHBIX M KadyeCTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMeHTUpoBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



CocoOCTBOBAaTh (DOPMHUPOBAHUIO U TMPOSIBICHUIO SPYIUIMH B 00JACTH

(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIUOHATbHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/JeTh HABBIKAMH  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJNbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYalluH, BBIOOpa BEPHOIO
pelIeHus;

YMETh OIIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI U apryMEHThl JPYIMX IpU aHaJU3€ pe3yJbTaToB
NeSITEIIbHOCTH;

IPUHUMATH ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS IPOTPAMMBI 110
bu3uke g ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Yy  OOy4YaroIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoumn
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJIEHUS Pa3BUTHA COOCTBEHHOW 3MOLMOHAIBHOU cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTHh aJalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIIeXy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE NEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTb €ro MpH OCYIIECTBICHUH OOUICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOLIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.



NPEJIMETHBIE PE3YJIBTATHI

K konity o0yuenus B 10 kiacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU AEATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3HUYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpLUHAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEJNO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUH 3apsJi IPU PEIIeHUN (PU3NUECKUX 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECCh) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
AIEKTPOJINHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHENHOE JBUKEHNUE,
CBOOOJIHOE TAJICHUE TeJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE JIBHKEHHE, CTPOCHHUE KUIAKOCTEH W TBEPABIX TeE,
W3MEHEeHHEe O00BEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUM), TEIJIOBOE PAaBHOBECHE,
WClapeHne, KOHJCHCALMS, IUIABJICHHWE, KPUCTAIUIM3AlUsl, KUIICHUE, BJIAXKHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUA ra3a MNPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXKJY IMapaMeTpaMH COCTOSIHUS ra3a B M30MPOILIECCax, JICKTPU3ALUS TET,
B3aMMO/ICCTBUE 3aPSJI0B;

OMMCBHIBATh MEXAHUYECKOE JBW)KCHHUE, HCIIONB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIbC T€Jla, KWHETUYECKasd 3HEPrusi, MOTCHUUAIbHAA DHEPTHS, MEXaHUYECKAs
paboTa, MEXaHWYECKas MOIIMHOCTh, IIPH OINKMCAaHWW IPABWJIBHO TPaKTOBATh
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCJIUYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCTIONIB3Ysl (DU3MYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAsl YHEPIUsl XaOTUYECKOTO JIBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; IPU ONHCAaHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUNHAM;

ONHUCHIBATh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIS, MOTEHIHUAN, PA3HOCTh MOTEHIIUAJIOB;
IpU ONMHWCAHWHM TPABWIBHO TPaKTOBAaTh (PU3WYECKHUIA CMBICT HCIOJIB3yEeMbIX



BEITMYMH, WX OOO3HAYECHUS W EIWHHWIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTAHHYI0 (M3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHUYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BcemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpaHEHUs HMIIYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIIEKTPUUECKOTO 3apsifia, 3akoH KyloHa, mpu 3TOM pas3idyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMITBI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; paziuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIB30BAHMS B MIOBCEIHEBHOM
KU3HH,

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIHMpoBaTh IpoOIEMy/3a/1a9y U THIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUIMH B BUJIC
Tabnui 1 rpauKoB, ACJIaTh BHIBOJBI 110 Pe3yJbTaTaM UCCIEIOBAHMS;

cOOI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTO OJKCICPUMEHTa, Y4eOHO-UCCICNOBATCILCKOW W IMPOCKTHOM
JEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEO0OXoaAuMbIe Jisi €€ pelleHUs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 3a/1aUi: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXIACHUN C OMOpPOM HA M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
busnueckue sBJICHUS;



UCIIOJIb30BAaTh MTPH PEIICHUH YU€OHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIIOHHBIE
TEXHOJIOTUU ISl ITOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALNNA U NPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HWH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M1OJIy4aeMyl0 HH(POPMALUIO;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
obOecnieyeHnss OE€30MACHOCTH MpHU OOpPALIEHUH C MPUOOpAaMH U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
MOBEACHUS B OKPYXKAIOILIEH CpEE;

paboTatb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PAaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IIJJAHUPOBAThH JICATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJCKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

KosaunyecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB u TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
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Paznen 4. DJJIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 UICKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
4.2 ITocTtosaHHBIN MEKTpUUECKUN TOK. TOKH B 12 bubnnoreka [HOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHUE

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka B Konrtpoabnbie Ilpakruueckne  UHPPOBHIE
cero paboTnI padoThI oOpasoBaTe/bHbIE
pecypcsl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnunoreka [HOK
METO/BbI II03HAHUS OKPYKAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo husuku B popMuUpoBaHUU

2 COBPEMEHHOW HayYHOU KapTHHBI MUpPa, B 1 bubmorexa LHOK

p . i p “p ’ https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JESITebHOCTU JTI0ACH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubnuotexa [JOK
nekeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
yCKOpEeHHUe

4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa LOK

P P s https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOIMHEHHOE bubnnoreka [JOK

5 1
JBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOopaHoe majeHue. Y CKopeHue 1 bu6mmoreka [JOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe nsuxenue. [IBuxxeHne 1 bubnuoreka [IOK
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anumest.

8 Wnueprmanbaple cucteMbl oTcueTa. IlepBriil 1 bubmmorexa [TOK

p P https://m.edsoo.ru/ffOc3be8
3akoH HprotoHa
Macca tena. Cuna. [IpuHIun cynepno3uiuu
. P ep bubnuorexa [JOK
9 cwt. Bropoit 3akon HeroToHa juis 1

MaTCpHaHBHOﬁ TOYKH

https://m.edsoo.ru/ffOc3be8
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Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX

bubmuorexa [JOK
10 TOUYEK
https://m.edsoo.ru/ffOc3be8
1 3akoH BceMUpHOTO TsiroteHus. Cuia bubnnoreka [HOK
TsKecTu. IlepBasg KocMHuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuita octH. 3akoH I 'yka. Bec tena
yHpyr K https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koaddbunuent tpennst. Cuia
13 comn OTl:IBJIeHI/ISI II (11)/1(:Jp BI/I)KCHI/II/IID Tena B bubmorexa LOK
p P https://m.edsoo.ru/ff0c3f76
’KMJIKOCTH WJIM Ta3e
[ToctynarensHoe U BpalareabHOe
14 JBIKEHHE a0COJIIOTHO TBEPJOTO TEa. bu6mmoreka [IOK
MowmeHT cunbl. Inedo cuiel. YciaoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TElIaA
Nmmynbc MaTepuaabHOM TOUYKH, CUCTEMBI
MaTepHaIbHBIX ToYeK. IMIyIbC CHIIBL.
15 3a1<0$1 COXpaHEHU UMII nbza PeakTuBHOE bubmorexa [JOK
p Y ' https://m.edsoo.ru/ff0c43d6
IBIDKEHUE
Pa6oTa 1 MoriHocTh cuibl. Knunernueckas
16 SHEPTUsl MaTepuaabHON ToukH. Teopema 00 bubnnoreka [JOK
M3MEHEHNUN KMHETUYECKON SJHEPruu https://m.edsoo.ru/ff0c4502
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHs YyIpyro neGopMupoBaHHON bubnmnoreka [JOK

npyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

19

HOTGHI_II/IEUIBHLIC 1 HCIIOTCHIMAJIbHBIC CUJIBI.

CBs3p pa6OTI)I HCIMMOTCHIIMAJIBbHBIX CUJI C
H3MEHEHHEM MEeXaHN4YeCKOM OHEPIrun
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUYeCKOH OHEpPIrun

Jlaboparopnas padota «VccienoBanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPTUH Telia Ha IPUMEpPe
PacTSDKEHHST PE3UHOBOTO HKI'YTa»

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

20

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

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

21

22

23

24

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTep ABMKEHUSI U B3aUMOJEHCTBUSA
qyacTull BeniecTsa. Mozenu CTpOeHHUs ra3os,
KHUAKOCTEH U TBEPABIX TEI

Macca monekyin. KonuuecTBo BemiecTsa.
[TocTostHHas ABoraapo

TemnnoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Lienscus

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

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIieparypa Kak Mepa
CpeHEeW KUHETUYECKON SHEPTUU JBUKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e
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MOJIEKYJI. YpaBHeHHEe MeHieneeBa-

Knaneiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas padora «/ccnenoBanue
28 3aBUCHMOCTH MEXIY IapaMeTpamMu
COCTOSIHUS pa3peKEHHOT0 Ta3a
29 N3omporueccsl B ucalbHOM raze u ux bu6mumorexa [IOK
rpaduvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TEpMOJUHAMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ U3MCHCHHUS. bubmuorexa [JOK
KonuuecTBo TemnoTel u pabora. BuyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOTO UJIEAJIbHOTO Ta3a
bubnnoreka [JOK
31 Bret Terutonepe a https://m.edsogru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEILLIECTBA.
39 KonmuecTBo TENIOTHI pH TEIUIONEpEIaye. bubnuorexa [JOK
AnuabatHbIii mporece https://m.edsoo.ru/ff0c5¢c36
33 [lepBslii 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heo6paTtumocTs npolLeccoB B MpUpoOIeE. bubnuoreka [IOK
Bropoii 3ak0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [punnun nevictus u K11/ rernnoBoit bu6mmorexa [IOK
MaII1HbI https://m.edsoo.ru/ff0c600a
36 [uxa Kapnro u ero KIT/]
37 DKosornyeckre mpoodaemMbl

TCINIOSHCPTCTUKHA
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38 O6o06matomuii ypok «MomekymsipHast bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme

39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorexa LHOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI

40 [TapooGpa3oBanue U KOHIEHCAITHS. bubnnoreka [HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

41 AOGCOIIOTHAS 1 OTHOCUTENbHAS BIAKHOCTh bubnuotexa [JOK
Bo3ayxa. HacelienHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammmueckue u

42 amopQHbIe Tena. AHU30TPOIHS CBOWCTB bubnuotexa [JOK
KpUCTAILIOB. JKHIKUE KPUCTAILIB. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
[InaBnenue crajusanus. Y aejbHa

o | e S

Y 1 https://m.edso0.ru/ff0c6708
bu6mmoreka [IOK

44 b 0

PABHCHHE TEILIOBOTO banatica https://m.edsoo.ru/ff0c6820

45 DnekTpu3aiys Tel. DIeKTPUIeCKui 3apsi. bubnunoreka [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHMKH, AUDIEKTPUKH U

46 r[(l)jn HOBO HIfKI/I 3aK(l:))H COXpaHEHUs bubmmorexa [JOK

YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaaa

47 B3aumonerictsue 3apsinoB. 3akoH Kyiona. bubnnoreka [JOK
ToueuHslii dIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJS.

bu6mmorexa [IOK
48 [IpuHIUTT CYTIEPIIO3UITUH DIIEKTPHIECKUX

nosiel. JInHuy HanpsKEHHOCTH

https://m.edsoo.ru/ff0c6df2
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Pabota cui1 2J1eKTpOCTaTHYECKOTO MOJISL.

bubmuorexa [JOK

49 [Torenuuman. Pa3HOCTh NOTEHIIMAIOB https://m.edso00.ru/ff0c6f00
[IpoBOHUKY U TUATIEKTPUKH B
50 BJII:;KTpIO[CTaTI/I‘IeI([tKOM nonIe. bubmmorexa [TOK
https://m.edso0.ru/ff0c7018
JlusnexkTpudeckast MPOHUIIAEMOCTh
N bu6mmoreka [IOK
>1 Duextpotuiocts. Komaencatop https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTH IMIIOCKOTO KOHIEHCATOPA. bubnnoreka [JOK
DHeprusi 3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnas padota "N3mepeHue 1
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NECTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMMPOBAJIBLHOTO amnmnapara,
CTpYHHOIO pUHTEpA. DIIEKTpoCcTaTHIYeCcKast
3amuTa. 3a3eMJIeHHE IEKTPOpUOOpoB
DNeKTpUUECKUN TOK, YCIIOBUS €r0
55 cymectBoBanus. [locrosuubiii Tok. Cuia
toka. Hanpsoxenue. Conporupnenue. 3akoH
Owma n71s1 yyacTka 1enu
[TocnenoBarenbHOE, TapaIIEIBHOE,
CMEIIaHHOE COEMHEHNE TPOBOTHUKOB. bubnmnoreka [JOK
56 0.5
Jlaboparopnas padota «13yuenue https://m.edsoo.ru/ff0c74f0
CMEILIaHHOTO COEANHEHUSI PE3UCTOPOBY
57 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma ,[[Hil MIOJTHOM (3aMKHYTO ) Bu6mrorexa OK
58 anekTpuyeckoi nenu. Koporkoe 3amblkaHue. 0.5

JlaGopatopnas pabora «M3mepenue I/1C

https://m.edsoo.ru/ff0c7ae0
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HCTOYHHKA TOKA U €ro BHYTPCHHETO
COIIPOTUBIJICHUS

DNEeKTPOHHAs TPOBOUMOCTh TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59
METaJUIOB OT TEMIIEPaTypHI.
CBepXxIpoBOIMMOCTh
DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBa
60 AJIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
61 puMecHas npoBoauMocTb. CBoiicTBa p—N- bubnmorexa [IOK
P P ' https://m.edsoo.ru/ff0c84ae
nepexoa. [1omyrpoBoOJHUKOBBIC TPHOOPEI
DIEeKTpUYECKHI TOK B pacTBOpax U
62 pacruiaBax 3JIeKTPOJIUTOB. bubmuorexa [JOK
DJIEKTPOJIUTHYECKAS TUCCOIUAITHS. https://m.edsoo.ru/ff0c82ba
DneKkTpon3
DNEeKTpUYECKHI TOK B razax.
. . bubnuotexa [JOK
63 CamMoCTOSITEIbHBI U HECAMOCTOSTEILHbBIN
https://m.edsoo.ru/ff0c84ae
pa3psa. Moinnus. [1nazma
DIIEKTpUYECKUE TPUOOPHI U YCTPOMCTBA U UX
64 m aKTTIEqGCKoe 1} I/II)MCHIC)HI/IG }{'[ zBpma bubmorexa HOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30IMacHOCTH
bu6mmoreka [IOK
65 O06o06marmuil ypok «JIeKTPOTHHAMUKA
HIQHOTIHH ¥p poat https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnektpocraruka. [locTosTHHBIN bubnuorexa [JOK

ANEKTpUUYECKUN TOK. TOKM B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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PesepsHblil ypok. KonTponbHas padoTa no bu6mumorexa [IOK
67 1
Teme "DnekTpoarHamMuka” https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. Q000N YPOK IO 1 bubnunoreka [HOK
teMaM 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoii H.A., AkiinonepHoe oomectBo «M3aaTeascTBo

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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