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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3ylbTaTaM OCBOECHUS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranusauusx Poccuiickoii ®enepanuy, peaju3ylOUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Nojixoaa. IIporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMud. B Hell ompenemsroTcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PM3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHUN 00 OKpYXKalolleM MUpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XumHel, ouonorue, ¢usmueckoi reorpadueir u acrpoHomueil. Vcnonp3oBaHue U aKTHUBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeseT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWMCTBaMHU U JIpyrux. Mzyuenue ¢pu3nku BHOCUT OCHOBHOM BKJIaJ B (hopMupoBaHUe
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
Hay4YHBIA METO]I TO3HAHUSI IPU BBIMOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hel MaTepuall Kypca (pU3nKu 0O0beJUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
noTeHImana (Gu3nYecKoi HayKu, OCMBICTICHHE CBSI3U Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUJIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTUH, a TaKXKe 00CYyXIeHUs MPo0IeM paliOHaIbHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIyi IKCIEPUMEHTAIbHON JNEesATeNIbHOCTH oOyuatoumxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPAKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepeyHe JabopaTopHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEpPEHHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 33/1a4M C SIBHO 3alaHHON (PU3MUYECKON MOJEIBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIlel Xu3HHu, TpeOyromue BbIOOpa (U3MUYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH W3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PM3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIIOHHOE 000PY/I0BaHHE.
JleMoHCTpaniioHHOE  000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M OOECHEeUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
(¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl MCCIEOBAaHUS HW3y4yaeMbIX SIBICHMH U IIPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIE TEMAaTHYECKUX KOMILJIEKTOB M OOECIeyMBaeTcsi B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4Y€HUs GPUUKU B 00I1IEM 00pa30BaHUHU SIBIISIOTCS:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OOy4aromMXcsi K HaydyHOMY H3yUEHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHHE
UCCIIEI0OBATEIBCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHUSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpoBaHUE TIPEACTABICHUN O PO (PU3HMKH JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOPETEHUE CUCTEMBI 3HAHUK 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBICHUA B TPUPOJAE U AN NPUHATHS NPAKTHUYECKUX pEIICHUN B
IMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHWMaHUE (PU3UYECKMX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yIbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEIHETO OOIIEro 00pa3oBaHUS
orBojuTcs 136 vacoB: B 10 kiracce — 68 gacoB (2 yaca B Henenmo), B 11 kiracce — 68 wacos (2 gaca
B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

10 KUIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUs OKpyxarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TEOPUU. |'paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IprHINIT COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IIPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopAuHaT. ClioKeHHe NMEepeMEIIeHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBoOonHoe najeHue. Y cKkopeHne cBOOOAHOTO MaCHHUS.

KpuBonuHeliHOe OBU)KEHHE. JIBU)KEHHME MaTEepHAIbHOM TOYKH II0 OKPY)KHOCTH C
MOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpocTh. [lepruoa u yactora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4eckue yCTpOUCTBa U IIPAKTUYECKOE IPUMEHEHHE: CITUOMETP, ABUKEHUE CHAPAIOB,
LIEITHBIE U PEMEHHBIE NIEPEIaYu.

Tema 2. /lunamuka

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpuManbHbIe CUCTEMBI
OTCYETA.

Macca tema. Cumna. IlpuHnmn cynepnosunmu cwil. Btopoit 3akoH HproToHa mis
MaTepUaIbHOM TOUKHU. TpeTui 3akoH Hbpr0TOHA 1711 MatepUalIbHBIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokosi, cKobxeHus, kaueHus). Cuna tperus. Cyxoe Tpenue. Cuna
TPEHUsl CKOJIbXKEHHUsI U cwiia TpeHus nokos. Koadduuuent tpennsa. Cuna conpoTUBICHUS MPH
JBKCHHUH Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarensHOe 1 BpallaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHus. I1nedo cuiibl. Y ciaoBus paBHOBECHS TBEPAOTO
Tena.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: IOAIINIHUKY, JIBUXKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Tema 3. 3aKoHbL COXPAHEHUA 8 MEXAHUKE

HMnynbc MaTepralbHOM TOUYKHU (Te€a), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMITylIbCc CUIIBI U
M3MEHEHUE UMITYJIbCA TeJIA. 3aKOH COXPAHEHUS UMITyJIbca. PEaKTUBHOE IBUIKEHHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOH TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
JHEPIUH.



[ToTenmmansHas sHeprus. [loTeHnManbHas SHEPTHs ypyro AehOpMUPOBAHHON MTPYKHUHBI.
[TorennmanbHas SHEPrys Tena BOIM3U MOBEPXHOCTH 3EMJIH.

[ToreHunanbHbBle U HEMOTEHIMAIbHbIE CUibl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpoOMCTBAa U NPAKTHUYECKOE NPUMEHEHME: BOJOMET, KOIEP, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Paszgea 3. MoJjiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHE.
Bbpoynosckoe amwkenue. Jnddys3us. Xapakrep ABIKEHHS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH 1 TBEPABIX TeNl U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
3TUX Mojzeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO ABMKEHUS yacTull raza. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBL. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE H30IMPOIECCOB: H30TEPMa, HM30X0pa,
nzobapa.

TexHuueckue ycTpocTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJIMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoiauuecTBo TemaoTel U padota. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJCAIBHOrO raza. Buael Teruionepenadn: TEIONPOBOAHOCT, KOHBEKIUS, U3JIydEeHUE. Y AeIbHasA
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonssTue o0 anmabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1eccoB B IpUPOJIE.

TerioBeie MamuHbL. [IpuHIUIIBL JEeHCTBUS TEeMI0OBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeIUI0BbIX MamuHax. Koapdunuent nonesnoro neictBus remnopoi MamuHel. [ukn KapHo u ero
KO3(DPUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOJIEMBbI TEINIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapoobpazoBanue u koHAeHcanus. Mcnapenue n kunenne. AGCONIOTHAsS U OTHOCUTENbHAs
BJIQKHOCTh Bo3/ayxa. HaceleHHbI map. YaenbHas TeIuioTa mapooOpa3oBaHMs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIITIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBneHune m kpucramimsauus. Y JenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHu4eckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYEHHsI COBPEMEHHBIX MaTEpUAJIOB, B TOM UHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Pa3znea 4. diekTpoauHaMuKka



Tema 1. Dnexmpocmamuxa

Onextpuzauusi Tel. OJNEKTpUYecKud 3apsan. JlBa Bua 2JIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/a.

B3aumoneiicteue 3apsigmoB. 3akoH Kynona. ToueuyHbld  3JIEKTpUYECKUH  3apsil.
Onektpuueckoe mnojae. HampsxéHHocTh 3nekTpudeckoro mnois. [lpuHnun cynepnosuuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPs)KEHHOCTHU IEKTPUUECKOTO MOJIA.

Pabora cun anekrpocrarnyeckoro nois. Ilorenuunan. Pasnocts norenuuanos. IlpoBoHuku
U JUDJIEKTPUKU B AJIEKTPOCTATUUYECKOM IoJie. [luanekTpruieckas IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonzaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHOOPOB, KOHACHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyHHBIN PUHTED.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax

DNEeKTpUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOuHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONTPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

DneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUccoLUanus. JNEKTPOIIN3.

DnexkTpuueckuil Tok B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHU TOKa, DJEKTPOHArpeBaTelibHble MPHOOPHI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPSI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOpPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3ysIbTaThl OCBOCHUs yueOHOro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJUIHOHHBIM IIEHHOCTSM POCCHICKOro oOIiecTna,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TI'pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3altu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKECHUSM POCCHUCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO ¥ TPUHUMATh OCO3HAHHBIE PEUICHHUSI, OPUEHTHPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QUBMKONH W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun u
peaIn30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IEMCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIeJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIe YyHHBepPCAJIbHbIE yUeOHbIE AeiiCTBHS
Ba3oBbie jlornuecKkue JAeiicTBUs:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENENIATh SN ICATEIILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMaTPUBAEMbIX (DU3HUECKHUX SBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN JIESTENbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHSITHSIMH W METOAaMu (pU3udecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACpKAHUS, TPUMEHEHHIO Pa3IMIHBIX METOJI0B TTO3HAHUS;

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBHUTH U (pOopMyTUpOBaTH COOCTBEHHBIC 33]]a4U B 00Pa30BATEIBHOM NESITETLHOCTH, B TOM
quCIIe PU U3YUYCHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 007IaCTh KHU3HEEATSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABbLIKAMHU ITOJTYYCHHA I/IH(I)OpMaI_II/II/I (1)I/I3I/I‘I€CKOFO COACPIKaHUA U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaI_[I/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPXAHHUS B Pa3NIU4YHBIX QopMmaTax ¢ y4ETOM
Ha3Ha4YeHUs THPOPMAIIUH U LIEI€BON ayAUTOPUHU, BBIOMPAsi ONTUMAIIbHYIO (POpMY ITpeCcTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HAa ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IJIaH JEHCTBUM, PACTIPEAEIIATH POJIA C Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATENbHYIO JEATEIbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIIUHA B 00J1aCTH (PU3HKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCSI K AMOLIMOHAIbHBIM U3MEHEHUSIM U MIPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE ApPYTHUX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
JIeSITEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBIA AJIEKTPUUYECKUN 3apsii MPHU PEIIeHUn
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE NaJeHHE Tel,
JBY)KEHUE 110 OKPY/KHOCTH, HHEPLUS, B3aUMOAEHCTBHE Tell, Tu(dy3us, OpOyHOBCKOE ABHIKEHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX TeJl, UI3MEHEHUE 00bEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE pPAaBHOBECUE, HCIApEHUE, KOHJAEHCALUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIIECHUE,
BJIQ)KHOCTb BO3/1yXa, OBBILICHUE JaBJICHU ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXIy IapaMeTpaMu COCTOSHHMs ra3a B H30IpoLeccax, JIEKTPU3aluus Tejl, B3aUMOICHCTBHE
3aps/0B;



ONKCHIBAaTh MEXAHUYECKOE JIBM)KEHUE, MCIOJb3Ys (DU3MYECKHe BETUYMHBI: KOOpJIUHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OMKMCAHUU MPABUIHLHO TPAKTOBATH (PU3NYECKUIN CMBICI HCIOIb3YEMbIX BETMYHH, UX 0003HAUYEHUS
U eIMHULBI, HAXOAUTh (POPMYIbBI, CBSI3bIBAIOLINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpeAHssli KHHETUYecKas HHEeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; TP OTIMCAHUH MPABIIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIIOJIb3YEMbIX BEJTUYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUYECKOE MOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBJICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KysoHa, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nnyarh yciaoBUsA UX O€30MaCHOTO MCIIOJIb30BaHMs B TOBCETHEBHOM JKU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOieMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py0BaHusl, TIPOBOJAUTH OMBIT U POPMYITHUPOBATH BHIBOIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCIMOCTH MEKIY GU3MUECKUMU BEIHUYNHAMU C UCIIOE30BAHUEM MPSIMBIX
U3MEpPEHHl, TIPU TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh PE3yIbTAThl IMOJYYEHHOM
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOmoiaTh MpaBuia 0€30MacHOro Tpyda MpH TMPOBENEHUHM HCCIEAOBAaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbuznyecKkre 3aKOHBI ¥ TIPUHIIUITEI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



peliath KayeCTBCHHBIC 3a/1a4d: BBICTPAMBATH JIOIMYECKH HEMPOTHBOPCUMBYIO IIEMOYKY
paccyKICHUI C ONIOPO HAa U3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUCCKHUC SIBJICHHUS,

HCII0JIB30BAaTh IPU PCIICHHUN y‘-Ie6HBIX 3ala4 COBpCMCHHBIC I/IH(i)OpMaI_II/IOHHLIC TEXHOJIOTNU
JUIl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAMH W MPEJCTABICHUS Yyd4eOHOW M HaydHO-
HONYJISIPHO# HH(DOPMALIUH, TOJYICHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUYCCKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BSICHCHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIIOJIb30BATh TEOPETUYECKUE 3HAHNUS 10 (PU3UKE B TOBCEIHEBHOM JKU3HH [T 00ECTICUCHHSI
0€30aCHOCTH TPU OOPAIICHUU C PUOOPAMHU U TEXHUUYESCKUMHU YCTPOHUCTBAMH, /I COXPAHCHUS
3[I0POBBS M COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH Cpelie;

paboTaTh B IPYIINE C BHIIOJTHEHHEM PA3IMYHBIX COIMATBHBIX POJICH, IJIAHUPOBATh PAbOTy
IPYIIbI, PAIMOHAIBHO PACHPEACNATh OOSM3aHHOCTH W  IUIAHUPOBATh  JCSTEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXXAOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelICHUE paccMaTpUBaeMOil TPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HaumenoBan KoauyecTBo yacos DJIeKTPOHHbIE
© | We pa3ieioB (uudpoBbIie)
n/ Bcer  KoHTpoabH IIpakTHyeck
H TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI He padboTsbl
NMPOrpaMmblI pecypcsbl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
®dusuka u
MeTOb! bubnunorexa LIOK
11 2 https://m.edsoo.ru/7f41b
HAyYHOTO
f72
MO3HAHUS
Wroro mo paszneny 2
Pa3zpen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f41b
fr2
bubmmoteka IIOK
2.2 JlnHamuka 7 https://m.edsoo.ru/7f41b
f72
3aKOHbI bubmmoteka IIOK
2.3 COXpaHEHHMS B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHUKe f72
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI
N — bu6mmorekxa [IOK

3.1 yip . 12 1 https://m.edsoo.ru/7f41b
KHHETHYCCKOM

f72

Teopuun
OCHOBEI bubnunorexa LIOK

3.2 TEPMOJUHAMU 7 1 https://m.edsoo.ru/7f41b
KH f72
ArperatHble
COCTOSTHHS bubmuoreka [{OK

3.3 BEII[ECTBA. 5 https://m.edsoo.ru/7f41b
da3oBrIe f72
MIEePEXO0/IbI

Hroro mo pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA
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5 bubnunorexa LIOK
JICKTPOCTATH
4.1 9 https://m.edsoo.ru/7f41b
Ka
f72
IIocTossHHBIN
ANEKTPUUECKHU bubnmnoreka HOK
4.2 i Tok. Toku B 12 https://m.edsoo.ru/7f41b
Pa3TUYHBIX f72
cpenax
Hroro no pazaeny 21
PesepBHOE BpeMs 3
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO Jara
N Tema ypoka JacoB
n/n
Bcero
1 BBoaHoe noBropeHue 1
5 ®dusnka — Hayka o npupoje. Hayunsle MeToabl MO3HAHUS 1
OKPY’KaroIllero Mupa
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MEXaHUYeCcKoro ABuxkeHus. [lepemenienue, ckopocTs, 1
YCKOpEHHUE
PaBHOMEpPHOE IPAMOJIMHENHOE IBUKEHHE
5 PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JBUKEHUE
6 CBoOogHoe majieHue. Y CKopeHue CBOOOHOTO MaICHUS 1
7 KpuBonunelinoe npmxenue. [[BrokeHne MaTepuaibHOMN 1
TOYKH IO OKPY>KHOCTH
8 IIpunuun otHocutenbHOCTH ['anunes. MHepiuanbHbie 1
cucremsl orcuera. [lepseiit 3akoH HeroToHa
9 Macca tena. Cuina. [lpunnun cynepno3unuu cui. Bropoit 1
3aKkoH HpIOTOHA /151 MaTepUaibHON TOUYKH
10 Tperuii 3akoH HproTOHA [ MaT€pUATIBHBIX TOYEK 1
11 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepas 1
KOCMHYECKasi CKOPOCTh
12 Cuua ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuina tpenust. Koaddumuent tpenus. Cua cCOnpoTUBICHHS 1
MIpU ABMKEHUH TeJla B KUJIKOCTH WM rase
[TocTymarensHOE U BpaliaTelbHOE ABUKEHNE A0COTIOTHO
14 TBEpAOro Tena. MomeHT cuiibl. [1nedo cuibl. YcnoBus 1
paBHOBECHS TBEPAOTO TeNa
NmMnynbc MaTepuaibHOM TOUYKH, CUCTEMBI MATEPUATIBHBIX
15 To4eK. MIMIynbC Cuiibl. 3aKOH COXpAHEHUS UMITYJIbCA. 1
PeakTnBHOE IBMKEHIE
Pabota u momrHOCTS cuibl. Kunetndeckast sHeprus
16 MaTepHaabHOW TOUKH. Teopema 00 U3MEHEHU U 1
KUHETUYECKON SHEPIUU
[TorenumanbHas sHeprud. [loTeHmanbHas SHEPrus ynpyro
17 neGopMHUpOBaHHON NPYKUHBL [loTeHIMaNbHAs SHEPTUS 1
Tena BOJIM3U TOBEPXHOCTH 3eMITH
18 [ToreHunanbHbIE U HEMOTEHIHATbHBIE CUIbl. CBA3b pabOThI 1

HEIMMOTCHIUAJIBHBIX CHUJI C UYBMCHCHHEM MEXaHNYeCKOM




SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPrUuu

JlabGopaTopHast pabota « KCIEPUMEHTAIBHOE U3yUEHUE

19 3aKOHA COXPAHEHUS MEXaHUYECKON IHEPTUM

20 Kontponbnas padora mo teme «Kunemaruka. J[nHamuka.
3aKOHBI COXPAHEHHS B MEXAHUKE»

21 OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-KUHETUYECKON
teopun. bpoyHoBckoe aBmxkenue. JAuddysus

29 Xapakrep JBUKEHUS U B3aUMOJCHCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus Ta30B, JKUJIKOCTEH U TBEPABIX TEI

23 Macca monekyin. Konunuecto BemectBa. [loctosinHas
ABoranpo

24 TermmoBoe paBHOBecue. TemnepaTypa u €€ H3MepeHue.
IIIxana remneparyp Llenbcus

25 Wneanpusbiii raz B MKT. OcnoBHoe ypaBHenrne MKT
AOcomoTHas TemrepaTypa Kak Mepa cpeiHein

26 KMHETUYECKOM SHEPIUH JIB>KEHHS MOJIEKYJ. Y paBHEHUE
MenpeneeBa-Knanelipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI

08 JlaboparopHas paboTa «OnbITHAs TpOBEpKa 3akoHa [ eii-
JIroccaka»

29 H3omporieccsl B uaealbHOM raze u ux rpaduyeckoe
MIPE/ICTABICHHE
BryTpeHHss SHeprus TEpMOANHAMHYECKON CUCTEMBI U

30 cnocoOsbI e€ n3MeHeHus. KonnyecTBo TEIuoTs 1 padora.
BuyTpenHsst sHeprusi 0IHOATOMHOTO HI€AJIbHOTO Ta3a

31 Buasl Tennonepenaun

39 VnenpHas TEIIOEMKOCTD BellecTBa. KOJIHMYECTBO TEIIOTEI
npu Terionepenade. AauadaTHelil mpoiecc

33 I1epBbIil 3aKOH TEPMOJIMHAMUKH U €r0 IPUMEHEHNE K
U30IpoLeccam

34 HeobpaTtumocTs niporieccoB B mpupoe. Bropoii 3akoH
TEPMOJAMHAMUKH

35 [Tpunun gevicteust n K11/ TennoBoi ManHbI

36 Huxn Kapno u ero KIT

37 DKOJIOrHuYecKre mpoOIeMbl TEIIOdHEPTeTHKU

38 O6o6matomuii ypok «MonekynsapHas pusnuka. OCHOBBI
TEPMOJIUHAMUKH

39 KonTponpHas padora o Teme «MomnekynspHas pu3nka.

OCHOBBI TEpPMOAMHAMUKH




40

[TapooOpazoBanue u koHaeHcanus. VcnapeHue u KuneHue

AOCOIIOTHAS M OTHOCHUTENLHAS BIIAXKHOCTD BO3ayXxa.

41 Hacspiennsiit nap
TBépnoe teno. Kpucraminueckue u amopgHbie Tena.

42 AHM30TpONHUS CBOWCTB KPUCTAILIOB. JKUIAKNE KPUCTAIUIBI.
CoBpeMeHHbIE MaTepHaIIbl

43 [LnaBnenue u KpucTauM3anus. Y 1ejabHas TEII0Ta
riassienus. Cyomumanus

44 YpaBHEeHHE TEIJIOBOTO OanaHca

45 DJIeKTpHU3anus Tell. DJIeKTpuuecKui 3apsa. J{Ba Buma
3JIEKTPUYECKUX 3apsAI0B

46 [IpoBOAHMKY, AUDIIEKTPUKHU U TTIOTYIIPOBOAHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsia

47 B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHsblit
ANEKTPUYECKUN 3apsi
Hanpsbx€aHocts anektpuyeckoro nos. [IpuHuun

48 CYNEPIIO3UINH JIEKTPUUECKUX osel. JInnun
HANPsKEHHOCTH

49 Pa6ota cun snexkrpocratudeckoro noss. [loteniuma.
Pa3znocTh noTeHIMAIOB

50 [IpoBOIHUKY M AUBIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE.
JusnexTpudeckas MpOHUIIAEMOCTh

51 OnexrpoéMkocTs. Konnencarop

59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOTO KOHJIEHCATOpa
[IpuHUMI NEHCTBUA U IPUMEHEHNE KOHJIEHCATOPOB,

53 KOIMHUPOBAJIBHOTO anmnapara, CTpyruHOro MpuHTEpa.
DJIeKTpOCTaTUYECKAs 3alIUTa. 3a3eMIICHUE
3EKTPOnpuOOpoOB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0 CYILECTBOBAHMS.

54 [ToctosinHbI ToK. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH OMa Juisl yyacTKa LENH

55 [TocnenoBarensHOE, NapaaienbHOE, CMEIIAHHOE
COEIMHEHHUE MPOBOJHUKOB.

56 JlaGopaTtopHas pabota "M3ydeHue nocie0BaTeIbHOTO U
NapasuieIbHOTO COETUHEHUN TPOBOJHUKOB"

57 PaboTa 1 MOLITHOCTH 3JEKTPUUECKOr0 TOKa. 3aKoH J[Koys-
Jlenna

58 3akon OMa aJ1s MOJTHOM (3aMKHYTOM ) AJIEKTPUUECKOM TIETTH.

KopoTtkoe 3ambikanmne




JlabopaTtopHas pabota "U3mepenne IJIC uctounuka Toka u

59 €ro BHYTPEHHEr0 CONMPOTUBIICHUA"

60 KontponbHast pabora o Teme "3aKoHbI TOCTOSIHHOTO TOKA"
DNeKTpOHHAs MPOBOAUMOCTH TBEP/BIX METAJLIOB.

61 3aBUCHUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXxnpoBOAUMOCTb

62 DneKkTpuueckuil ToK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX
My4YKOB
[omynpoBoAHUKH, UX COOCTBEHHAS U TIPUMECHAs

63 npoBoAMMOCTE. CBOICTBA p—N-TIepexoa.
[HonynpoBoaHKUKOBBIE TPUOOPHI
DNEKTPUUYECKU TOK B paCTBOpPax M pacriaBax

64 AIEKTPOIUTOB. DICKTPOIUTHYECKAS TUCCOIHALIHS.
DIIEeKTPOIHN3

65 DJIeKTpUUYECKUH TOK B Tazax. CaMOCTOATENbHBIN U
HECaMOCTOSITeNbHBIN pa3psa. Monuus. [lnazma

66 [ToBTOpeHue

67 [ToBTOpEHME

68 [ToBTOpenue

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Msxkumes I'. S. ®usuka: yueb. mis 10 obmeodpasosar. yupexaeHuii / I'. 1. Mskumes, b. b.

byxosnes, H. H. Cotckuii. — 14-e u3n. — M.: [Ipocsemenue, 2022. — 366 c.

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1. T'omoronoB K.K., Kecamamist M.®., Kecamaiibl @.I1. u 1p. TosakoBbIi clioBaph MIKOJILHUKA
o ¢usmke: Yued. mocodue s cpeaneit mkossl / mox oomei pea. K.K. ['omoroHoBa.- cepust
«Yuebnuku ams By3oB. CrniennanbHas nuteparypay. - CII6.: u3a-so «CrnenuanbHas
auTeparypay, u3i-Bo «Jlanby, 2022 - 384 c.

2. U3Bo3uukoB B.A., Cnyukuit A.M. Pemenue 3agau no ¢pusuke Ha komnbiotepe: Ku. mis
yuurens. - M.: [Ipoceewenne, 2019. - 256 c.

3. Msixumes I'. 5. @uszuka: yuel. s 10 k1. oOmeobpazosar. yupexxaenuii / I'. 5. Mskumes,
b. b. byxosues, H. H. Cotckuii. — 14-e uzn. — M.: IIpocBemienue, 2022. — 366 c.

4. ®usuka. 3agaunuk. 10-11 ki.: [Tocobue ans obmeoOpazoBat. yupexaeHuit / Poivkesud A.
I1. - 7-e u3n., crepeorun. - M.: Ipoda, 2019. - 192 c.

5. @poHTanbHbIe TabopaTopHble paboThl Mo ¢usuke B 7-11 kiaaccax o0rieo0pa3oBaTeIbHBIX
yupexaenusax: Kua. ans yuurens / B.A. Bypos, 10.1. luk, b.C. 3BopsikuH u 11p.; nox pex. B.A.

Bypoga, I'.I'. Hukudoposa. - M.: [Ipocsemenue: Yueo, aut., 2019. - 368 c.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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https://www.yaklass.ru/?%B6%018&ysclid=Inlg440gsp37065552
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