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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usnke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUWA U TpeOOBaHUU K pe3yJbTaTaM OCBOECHHSI OCHOBHOM
oOpazoBaTenbHON mporpammel, npenactaBieHHbIx B GI'OC COO, a Takke ¢ yd€ToMm
dbenepanbHOil paboyeil mporpaMMbl BOCHUTAHUS W KOHLEMIMK MPENoJaBaHusl yueOHOro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX oOpraHuzanusax Poccuiickoit dDepepariuu,
peanu3yromX OCHOBHbBIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue nporpamMmsbl 1o (U3MKe HarpaBieHO Ha (GOPMUPOBAHUE €CTECTBEHHO-
HAy4YHOUW KapTuHbl Mupa oOydaronquxcs 10—11 kimaccoB mpu oOydeHuun ux (pusuke Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JIeATeIbHOCTHOrO noxoa. [Iporpamma no ¢usrke
cootBetcTBYeT TpeboBanusiM GPI'OC COO k maaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOy4YeHMs, a TaKkKe YUYUTHIBAET HEOOXOIUMOCTh
peanu3aiu  MEXIPEIMETHBIX CBsA3ed (PHU3MKUM C eCTeCTBEHHO-HAyYHBIMH YYeOHBIMU
npeaMeTaMu. B Hel omnpenesnstoTcss OCHOBHBIC I11e7M M3y4deHUs (U3UKHM Ha YpPOBHE
cpenHero oOuiero oOpa3oBaHMsl, TUIAHUPYEMbIE PE3YylbTaThl OCBOEHHUS Kypca (PU3MKH:
JUYHOCTHBIC, METANIPEAMETHBIC, IPEIMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma no ¢pu3uKe BKIHOUYALT:

e IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHMS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO F0J1aM 00yUYEHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAaX TMPHUPOJbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B INKOJE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHCTEMY 3HaHUU 00
okpyxarorieM mupe. LKompHBIN Kypc GU3UKHA — CHCTEMOOOPA3YIOIIHMK SISl €CTECTBEHHO-
HAy4YHBIX Y4Y€OHBIX TPEIMETOB, TOCKOJIbKY (H3UYECKHME 3aKOHBI JIeKAT B OCHOBE
IPOIIECCOB M SIBJICHUH, HM3y4aeMbIX XUMHEH, Ouonoruein, dusuyeckon reorpadueil u
acTpoHoMHuel. Vcronp30BaHue U aKTUBHOE IPUMEHEeHHE (U3UIECKUX 3HAHUN OMpeensieT
XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cepe SHEPreTUKH, TpaHCIOpPTa,
OCBOEHUSI KOCMOCA, MOJyYeHHs] HOBBIX MAaTEPHUAIOB C 33JJaHHBIMUA CBOMCTBAMU U JIPYTUX.
N3yuyenne ¢u3MKu BHOCHUT OCHOBHOW BKJaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa OO0ydaromuxcs, B (OpMUpPOBaHHE YMEHUN NMPUMEHATh HAYYHBIH METO/]
MO3HAHUS TP BHIMIOJHEHUU UMHU YI€OHBIX UCCIIEOBAHUIA.

B ocHOBY kypca ¢u3uKM ISl YPOBHS CpEHEro 00IIero o0pa3oBaHus MOJIOXKEH PsT
uJel, KOTOPbIe MOKHO PACCMaTPUBAThH KaK MPUHIUIIBI €0 MOCTPOCHUS.

Hoess yenocmumocmu. B COOTBETCTBUM C HEW Kypc SABISIETCS JIOTUYECKH
3aBepIIEHHBIM, OH COJCPKUT MaTepuad W3 BCEX pas3fenoB (U3MKH, BKIIOYAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOU (hH3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepual Kypca QuU3NKA 00beIUHEH
BOKpYT (hu3nyeckux Teopuil. Benymmm B Kypce sBisieTcss JOpMHUpPOBAHUE MPEACTABICHUIN
O CTPYKTYPHBIX YPOBHSAX MAaT€pUHU, BEIIECTBE U MOJIE.



Hoess  eymanumapuzayuu. EE peanuzanus mpeanonaracT  HCHOJIb30BaHHE
T'YMaHHUTApPHOTO MOTEHITMaNa (PU3NIECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (HDU3UKH C
pa3BUTHEM OOIIECTBAa, a TaKKEe C MHPOBO33PEHUYCCKMMH, HPABCTBCHHBIMU U
HKOJIOTMYECKUMU ITPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Qusuku mpesnonaraeT 3HaAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHYECKHX MPUIOKEHUH M3yUYEHHBIX TCOPUH U
3aKOHOB.

Hoes skonoeuzayuu peanusyercsi MOCPEeICTBOM BBEICHHS 3JIEMEHTOB COIECpP)KaHUs,
MOCBAIIEHHBIX OKOJOTHYCCKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJOTHMHA, a TakkKe OOCYXKICHHs TPOOJIeM pariOHAIBHOTO
PUPOIOTIONIH30BAHMS U IKOJIOTUYECKON 0€301aCHOCTH.

CTep)KHEBBIMH  DJICMCHTaMH Kypca (U3WKH Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus SBISIFOTCA  (pusnueckue Tteopu (popMupoBaHWE TIPEACTABICHUA O
CTPYKTYpE TIIOCTpPOCHUS (HU3UYECKON Teopuu, poyin (yHAAMCHTAIBHBIX 3aKOHOB U
NPHUHIIMIIOB B COBPEMCHHBIX IMPEACTABICHUSAX O MPUPOJIC, T'PAHMIIAX MPUMEHUMOCTH
TEOPUH, JJISI ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHHH H IPOIICCCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOAX0/ B Kypce (DM3HMKH peau3yeTcs MPEexae BCEro 3a
C4€éT OpraHu3aIi SKCICPUMEHTAIBHON JeATEIbHOCTH oOydaromuxcs. Jlims 0a3oBoro
YpOBHSI Kypca (U3UKH — ATO HCIOJIB30BAHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B IporpaMMe 1o (pusnke o0beTuHEHbBI
B OOIIMH CMHUCOK YYCHUYECKUX MPAKTHUYECKUX paloT. BrimeneHue B yka3aHHOM mepeyHe
7abopaTOpHBIX paboT, NPOBOAUMBIX [UJII KOHTPOJSI W OLEHKH, OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTENIbHOTO MPOIEcca MCXOMd U3 OCOOCHHOCTEW TUIAaHUPOBAHUS U
ocHareHus: kabuHera ¢uzuku. [Ipum 3ToM oOecrneunBaeTCs OBJIAJICHHE O0YYaAIOIIUMUCS
YMEHHSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHUE yAenseTcsl PEIIeHUI0 PacYETHBIX M KaueCTBEHHBIX 3amad. [Ipu
ATOM JIJISl PACUETHBIX 3a/1a4 IPUOPUTETOM SBIISFOTCS 33/1a4M C SIBHO 3aJJaHHON (PU3NUIECKOMN
MOJICNIbIO, TIO3BOJISIONIME MPUMEHITh HM3yYEHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK W3
OJTHOTO pasziena Kypca, TaK W MHTETPUPYS 3HAHMUS U3 pa3HbIX pazaenoB. Jlus
KAueCTBEHHBIX 3a/lad TMPUOPUTETOM SBISIOTCSA 3aJaHus Ha OOBSICHEHHE MPOTCKAHUS
¢uznuecknx SBICHUNW M TPOILECCOB B OKPYXKAIOUIEH JKU3HHU, TpeOyromue BbIOOpa
buznuecKkoi MOACIHN JUTsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusiMu PI'OC COO k MarepuanibHO-TEXHUUYECKOMY
oOecrieueHnIo0 yaeOHOTO mporecca 6a30BbI YPOBEHb Kypca (PU3UKU HA YPOBHE CPEIHETO
o01iero 00pa3oBaHMsl TOJDKEH U3y4YaThCS B YCIOBHUSAX MPEAMETHOTO KaOnHeTa GU3HKN UITH
B YCJIOBHSIX MHTETPHUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IWKiIa. B
kaObuHeTe GUBUKH JOJDKHO OBbITh HeoOXoaumoe JiabopaTopHOe 00OpyaOBaHUE st
BBHITIOJTHEHUS YKa3aHHBIX B MpOTpaMMe MO (PU3NKE YUCHUUYECKHX MPAKTHYECKUX padoT U
JIEMOHCTPAIMOHHOE 000PYI0BaHNUE.



JleMoHcTpanmoHHoe 00opynoBaHue (POPMUPYETCS B COOTBETCTBUM C MPHUHIIUIIOM
MUHUMaJIbHON JOCTATOYHOCTH U O0OECreYrMBaeT IOCTAaHOBKY TMEPEUYHUCICHHBIX B
nporpaMme no Pu3MKe KIFOUYEBbIX IEMOHCTPAIMHI JJI UCCIIEIOBAHUS U3YyYaeMbIX SIBIICHUM
U TPOLECCOB, HMIUPUYECKUX U (PyHIAMEHTATbHBIX 3aKOHOB, WX TEXHUUYECKUX
IIPUMEHEHUM.

JIaGopaTtopHoe 000pyAOBaHME IJIs1 YYEHUUYECKUX MPAKTUYECKUX padboT hopmupyercs
B BUJIE TEMATHUUYECKUX KOMIUIEKTOB U 00€CIEYMBAETCS B Pacy€Te OJHOTO KOMIUICKTa Ha
NBYX oOydaronuxcsi. TeMatnueckue KOMIUIEKTHI JIabOpaTOpHOro 000PYI0BaHUS JTOJKHBI
OBITH MTOCTPOCHBI HA KOMIUICKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB,
a TaK)K€ KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIC ITU(MPOBBIX Ta00paTOPHUH.

OCHOBHBIMH 1IEJIIMU U3YyUYeHUs GU3UKU B 00111eM 00pa30BaHUU SIBIISTFOTCS :

e (¢opMupoBaHUE WHTEpPECa U CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY H3yUYCHHIO
IPUPO/IbI, Pa3BUTUE UX UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJAE TMO3HAaHUSA U (HOPMHUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (¢opMuUpOBaHHME HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3Y4YCHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKU;

e ¢opMupoBaHUE YMEHUU OOBSCHATH SBJICHHS C HCIOJIB30BaHHEM (HU3UUECKUX
3HAHUM U HayYHBIX JOKa3aTEIbCTB;

e (QopmupoBanue TmpeACTaBICHU O poad GU3MKKA JUISI  Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX 1eseit o0ecrneynBaeTcsl pelieHueM CIeAyIoNIuX 3a/1ad B Mpoliecce

U3y4YeHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro o01ero 0opa3oBaHus:

e TPHOOpPETEHHE CHCTEMBbl 3HAHMH 00 OO0mUX (U3WYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUAX,  BKIIOUasg  MEXaHWUKYy,  MOJICKYIApHYIO  (u3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

e (QopmMupoBaHHe yMEHHI NPUMEHITh TEOPETUUYECKUE 3HAHHS IS OOBSICHEHUS
¢uznueckux SBICHUW B MPHUPOAC W ISl MPUHATHA MPAKTUYECKUX DPEIICHUN B
TTOBCEIHEBHOM JKHU3HU;

e OCBOCHHE CIOCOOOB PEIICHUS PA3MYHBIX 3a/ad C SIBHO 3aJaHHOMN (hU3HUYECKOU
MOJIETIBIO, 3a/1ad, TMOAPA3yMEBAIOIINX CAMOCTOSTENBHOE CO3/aHne (HU3UIECKOi
MOJEJH, aICKBATHOW YCJIOBUSIM 3a7a4H;

e TMOHUMaHWE (QU3UYECKUX OCHOB WM MPUHITUIIOB ICUCTBUS TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

e OBJIAJICHWE METOJIaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSI W IPOBEICHUS
¢u3nUecKnX OKCIEPUMEHTOB, aHalW3a W HMHTEepPIpeTanuu  HHPOpPMAIINH,
OnpeiesIeHHs] JOCTOBEPHOCTHU MOJTYUYEHHOTO Pe3yibTaTa;

e CO3/IaHUE YCIIOBHM [JI pPa3BUTUd YMEHUH MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOM JAEATEIBHOCTH.



Ha uzydenue ¢usuku (6a30BbIi YPOBEHBb) Ha YPOBHE CPEIHETO OOIIETO 00pa3oBaHUs
otBoauTcs 136 dacos: B 10 kimacce — 68 gacoB (2 yaca B HeAeno), B 11 kimacce — 68 yacoB
(2 yaca B HezeIIO).

[Ipennmaraemerii B mporpamme 1o (pu3uke MepeveHb Ja00OPATOPHBIX U MPAKTHICCKUX
paboT sABIIAETCS PEKOMEHIOBAHHBIM, YUUTEIb JEIACT BHIOOP MPOBEICHUS JTaOOPATOPHBIX
paboT U OMBITOB C YYETOM MHIUBHUIYaTbHBIX OCOOEHHOCTEN 00yUaromuxcsl.

COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHMS

®u3snka — Hayka o npupoze. Hayunsle METOIBI MO3HAHUS OKpY:Karoero mupa. Poip
HKCIIEPUMEHTA U TEOPUU B MIPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanre (GuU3MYECKUX SABJICHUM U mporeccoB. HayuHble TUNOTE3HI.
duznyeckre 3aKOHbI U TeOpuH. [ paHULIBI TPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpuHIHMI
COOTBETCTBHSI.

Ponb u mecto ¢usuku B GOpMHUpPOBAHUU COBPEMEHHON HAay4YHOW KapTHUHBI MUpa, B
IPAKTUYECKON EATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AmnainoroBsle U HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABHKEHHE. OTHOCHUTEIIBHOCTh MEXaHMYECKOTO ABMXKeHUs. Cucrema
otcuéra. Tpaekropus.

ITepemenienne, CKOPOCTh (CpEeAHsSI CKOPOCTh, MTHOBEHHAs! CKOPOCThb) U YCKOPEHUE
MaTepuaJbHOM TOYKM, HUX TNPOEKUMH HA OCH CHCTEMBbl KoopauHat. CloKeHHe
[IEPEMELICHHUM U CJI0KEHUE CKOPOCTEN.

PaBHOMepHOE ¥  paBHOYCKOPEHHOE TpSIMOJUHEHHOe JBkeHue. [ 'paduxu
3aBUCUMOCTH KOOpJWHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NEPEMEIICHUS MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonmHueitnoe asmxeHue. J[BH>KEHHE MaTepUabHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEMHAasA cKOpocTh. [lepron u
yacTota oOpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETD, IBUKCHUE
CHapsJI0B, LICMIHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenb cucteMbl OTCU€Ta, WIIIOCTPALUSl KUHEMAaTUYECKUX XapaKTEePUCTUK
JIBUYKEHUS.



[IpeoOpazoBaHue NBUKEHUM C UCTOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenune JaBu>keHUst Teina, OpOIIEHHOTO TMOJ] YIVIOM K TOPHU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HanpaneHnne ckopocTy npu ABUKEHUHU 1O OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHne HEpaBHOMEPHOTO JABWKEHUA C LEJIbI0 ONPEACICHUS MIHOBEHHOMU
CKOpOCTH.

UccnenoBanne COOTHONIEHUS MEXKAY MYTIMH, TPOWJICHHBIMUA TEJIOM 34
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune nBUXKEHUS 1IapuKa B BA3KOUW )KUKOCTH.

N3yuenne nBuxeHus Teia, OpOIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaumn otHocutenbHOCTH [amuiies. IlepBeii 3akoH Herorona. MHepnuanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. ITpunuun cynepno3unuu cui. Bropoil 3akoH HperoToHa s
MaTepUaAIbHOW TOUKHU. TpeTuii 3akoH HploTOHA [II1 MaTeprualibHbIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMu4eckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (1okosi, CKoJbkeHusl, kaueHust). Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUsI CKOJbKEHUS H cuina TpeHus Tmokos. Koadpdwumuent tpenus. Cuna
COIPOTUBIICHUS MIPU JBUKECHUHU TEJA B )KUJIKOCTH WJIU rase.

[TocTynaTenpHOE M BpamaTeabHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CHJIbI OTHOCHUTEIBHO OCH BpaileHus. [lnedo cuibl. YcioBus paBHOBECHUS
TBEPIIOTO TENA.

TexHU4YecKne yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHE: MOJAIIMITHUKHN, JBUKCHUE
HWCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TeI.

Bropoii 3akoH HproToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHMOCTD CHIIBI YIIPYTOCTH OT JieopMariiu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U NIAJICHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeECHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi



N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI  YINPYTOCTH, BO3HUKAWOIIMX B TMPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalnui.

HccnenoBanue ycnoBUM paBHOBECHS TBEPAOIO TeEJIa, UMEIOLIETO OCh BPAILIECHUS.

Tema 3. 3axoHbl cOXpaneHnus 6 Mexanuke

NMnynbe maTepuaibHON TOYKU (Tesia), CUCTEMBI MAaTEpUANIBHBIX TOYEK. MMITysbe
CWJIbl W U3MEHEHHWE UMIIyJbca Tella. 3aKOH COXpaHEHUs UMMyJbca. PeakTuBHOE
TBUKCHHE.

PaboTta criipl. MOIIHOCTE CHIIBL.

Kunetnueckast o2Hepruss wmaTepuaibHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON DHEPTHUH.

[Torenuuanbuas sHeprus. lloTeHuanpHass sHEprus ynpyro aedopMUpPOBAHHOU
npykusbl. [loTeHIMaNbHAS YHEPTHS Teia BOJIM3U MTOBEPXHOCTH 3€MITH.

[ToTeHnuanbHble U HEMOTEHITUATBHBIE CHUITBI. CBSI3b pa0OTHI HETIOTSHITMATBHBIX CHJI C
U3MEHEHUEM MEXaHWUYECKOW JHEPruu CHCTEMBI Tell. 3aKOH COXPaHEHUsS MEeXaHWYeCKOU
SHEPTHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHaudyeckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: BOJAOMET, KOMED,
NPYXUHHBIM MMUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTBHOE BUXKEHUE.

[lepexoa MOTEHIIMATBLHON SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprusie pabomel

N3yuyenue abCOMOTHO HEYNMPYroro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHUYECKOM PHEpPruM Teja Ha
MIPUMEPE PACTSIKEHHUS PE3UHOBOTO JKI'yTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOANHAMMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopu

OCHOBHbBIE TOJIOKEHUS MOJEKYJISIPHO-KUHETUUECKON TEOPUM U UX OINBITHOE
obocHoBanme. bpoyHoBckoe agBmxkenue. udbdysms. Xapakrtep ABUKEHUS U
B3aHMOJICMCTBUS YaCTHI] BellecTBA. MOJIEIN CTPOCHHS Ta30B, JKUAKOCTEW U TBEPABIX TEN
1 O0OBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THUX Mojenieii. Macca u pazMepsl MOJICKYJ.
KonmmuectBo BeniecTBa. Iloctosinaas ABorajpo.

TernmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenscust.

Mopgens wupaeanpHOro rasza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUUECKOU
TEOpPUHU HACATBHOTO ra3za. AOCOIIOTHAsl TeMmIlepaTypa Kak Mepa CpellHeW KWHETUYeCKOU
SHEPruU TEIUIOBOrO ABWKEHUs udacTul rasa. [llkama temneparyp KenbBuna. ['a3zoBbie



3aKkOHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lambToHa. HM3ompoueccsl B
UJeaJbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThI, OKa3bIBAIOIINE JAUCKPETHOE CTPOCHHE BeliecTBa, Gororpaduu MOJIEKYI
OPTaHUYECKUX COCITMHECHUU.

OmnpiTel 0 1UDPYy3Un )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOIC€HCTBUSI.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UIE€ATIBHOIO ra3a, U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Onpenenenue mMacchl BO3/Ayxa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HM3MEPEHHMM 00BEMa
KOMHATBI, JaBJICHUSI U TEMIIEPaTyphl BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMMOCTH MEXY apaMeTpaMy COCTOSHUS pa3peKeHHOro rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepmonnHamuyeckas cucrema. BHyTpeHHsIs1 S5HEPrusi TEPMOJAMHAMUYECKOW CUCTEMBI
u crnocobsl e€ u3MeHenus. KomumdecTBo TersioTel u pabora. BHyTpeHHssi s>HEprus
OJTHOATOMHOI'0 HWJI€aJIbHOTO ra3a. Buael Temionepenayu: TEMIONPOBOJHOCTh, KOHBEKIIHS,
U3NlydyeHUe. YAelnbHas TEIUVIOEMKOCTh  BemecTBa. KOJIMYECTBO  TEIUIOTHI  NIPH
TEeIJIonepeaaye.

[TonsitTue 06 agmabaTHOM mporiecce. [lepBriif 3akoH TepMoaunHaMuku. [IpuMeHeHue
NIEPBOTO 3aKOHA TEPMOJUHAMUKH K H30mpoleccaM. ['paduyeckas uHTEpIripeTaus padoThl
rasa.

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMoCcTh MpoIIecCOB B IPUPO/IC.

TemoBbie marmmHbl. [IpuHIUIBEL HEWCTBUS TemJioBeIX MamuH. [IpeoOpazoBanus
HHEPTUU B TETUIOBBIX MamuHax. KoadduimenT mone3noro AeicTBus TEIJIOBON MAaIlIMHBI.
[Hukn Kapuo m ero kod3Q¢UIMEHT TOJE3HOTO NEWCTBUA. DKOJOTHYECKUE MPOOIEMBbI
TEIUIODHEPrETHUKHU.

TexHuueckne yCcTpOMCTBA M MNPAKTUYECKOE NMPUMEHEHUWE: JBHUIATEb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEHN 3HEPryuu Teja MpU COBEPIICHUH PadOThI: BBIIET MIPOOKHU U3
OYTBUIKH TIOJT IEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue »Gupa B JaTYHHOU TpyOKe MyTEM
TpeHus (BUIECOJEMOHCTPALIUSA).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTypbl) Teja Npy TeIionepeaye.

OnbIT 0 aabaTHOMY PACIIMPEHUIO BO3/TyXa (OMBIT C BO3YIITHBIM OTHUBOM).



Mopenun napoBoil TypOWHBI, JBUTATeNls BHYTPEHHEIO CrOpaHUsl, pPEAKTUBHOIO
JBATATEJIA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomut

N3Mmepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanun eeujecmea. Pazoevle nepexool

[TapooOpazoBanue u KoHJeHcanus. McmapeHue W KumeHue. AOCONIOTHAs U
OTHOCHUTENIbHAS  BJIAXHOCTh BO3Ayxa. HacelmeHHsld map. YxaenbpHas  TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AaBJICHHUS.

Tépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctauioB. JKuakue kpuctamiel.  CoBpeMmeHHble  Marepuanbl. llmaBiaenue u
KpUCTaIM3anus. Y ieapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHu4eckne yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHNE: TUTPOMETP U TICUXPOMETP,
KQJIODUMETP, TEXHOJOTUH TMIOJIYYECHHUS] COBPEMEHHBIX MATEpPUAIOB, B TOM YHUCIE
HAaHOMAaTEpHUaIoB, U HAHOTEXHOJOTHHU.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUU.

Crioco0b! U3MEpPEHUS BIaYKHOCTH.

Habmronenune HarpeBaHust U IUIaBJIEHUS. KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus: KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3MepeHne OTHOCUTENIBHOM BIa>KHOCTH BO31yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuka

DOnekTtpuzauus Ten. OJEKTpUYecKuid 3apsi. [[Ba BuIa SIEKTpUYECKUX 3apsJiOB.
[IpoBOAHUKH, IHUAJIEKTPUKUA W MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TouyedHbll 3JIEKTpUYECKHI 3apsi.
Onektpuueckoe noje. HanpsxEHHOCTh anekTpuyeckoro mnois. [IpuHumn cyneprno3uiun
ANEKTPUYECKUX NOJIeH. JINHNKM HAPSY)KEHHOCTHU 3JIEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratmyeckoro mois. IloteHmuan. Pa3HOCTH ITOTEHIIMAIIOB.
[IpoBOJHMKM ¥  AWDIEKTPUKA B  JJIEKTPOCTATHUYECKOM Tone. JIudnmekrpuyeckas
MMPOHUILIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. ONEKTpOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuuecknue  yCTpPOMCTBA M MPAKTUYECKOE  IMPUMEHEHHUE:  JJIEKTPOCKOI,
AIEKTPOMETP, JIEKTPOCTATUYECKAS 3aIMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHIAEHCATOD,
KOMMPOBAJIbHBIN anmapar, CTpPYWHBIN IPUHTED.



Jlemoncmpayuu

Y CTpONCTBO Y IPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIM3NIEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAAW IIJIACTHH,
PaCCTOSIHUA MEXY HUMH U AUAIECKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoaunwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUUYECKUM TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka Lernu.

DJIEKTPUUYECKOE  COMPOTHUBICHHE.  YIEJIbHOE  COMNPOTHUBJICHHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COSTMHEHNE MPOBOIHUKOB.

PaGota snextpuueckoro Toka. 3akoH [[xoyns—Jlenima. MoOIHOCTE 3JEKTPUUECKOTO
TOKaA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE COINPOTUBICHHWE HCTOYHHKA TOKAa. 3aKOH
Owma 1t moTHOM (3aMKHYTOM) 35iekTpuyeckoi renu. Kopotkoe 3ambikaHue.

DONEKTpOHHAsI TMPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBHUCUMOCTH COMNPOTHBIICHHS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynmpoBoguuku. CoOCTBEHHAss M MPUMECHAST MPOBOJUMOCTD TOJIYIPOBOIHUKOB.
CgoiicTBa p—n-tiepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTpUUECKUU TOK B pacTBOpPaX M PACIUIABAX AJIEKTPOJIUTOB. DIEKTPOIUTUUYECKAS
JMCCOLMAIIUSL. DIECKTPOJIH3.

DOnekTpuueckuid TOK B razax. CaMOCTOSITEIbHBII M HECAMOCTOSITENIBHBIN pa3psl.
Monnus. [1na3zma.

TexHuueckne yCTpOMCTBAa M IPAKTUUYECKOE INPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKH TOKA, SJIEKTPOHArpeBaTelIbHbIE MPHUOOPHI, IIEKTPOOCBETUTEIbHbIE
pUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN THO, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJYIPOBOAHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3Mmepenue Cuitbl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LIUWINHIPUYECKUX MNPOBOJAHUKOB OT JJIMHBI, IUIOLIAIH
MOIIEPEYHOr0 CEYEHHS U MaTepHuaa.

CmenanHoe COeJMHEHUE MTPOBOJHUKOB.



IIpsmoe  wm3MepeHne  DIEKTpoABMKYyIIed  cwibl.  KOpoTkoe — 3aMbIKaHuUE
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTbH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTE 3JEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI NPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMemaHHOIO COEAUHEHNS PE3UCTOPOB.

N3Mmepenune JIIEKTPOABWKYIIEHM CHJIbI MCTOYHHKA TOKA W €ro BHYTPEHHErO
COIIPOTUBJICHUS.

Habmronenue anextponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 10 kiacce OCyLIECTBISETCA ¢ y4ETOM
coJiep KaTeNIbHbIX MEXIPEIMETHBIX CBS3eM C KypcaMH MaTeMaTHKH, OMOJIOTHUU, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousimusi, CBI3aHHbIE C U3YYEHHEM METO/I0B HAyUHOT'O MO3HAHUSA:
ABJICHUE, HAY4YHbIN (akT, runote3a, ¢pu3nyueckas BeJIUMYHUHA, 3aKOH, TEOpHs, HAOII0IeHHE,
JKCIEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHue cuCTeMbl ypaBHEHUH, JuHeHHas (yHKuus, napabona,
runepoboia, ux rpa@uKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (PYHKIMU: CHUHYC, KOCHHYC,
TAHIEHC, KOTAaHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX
IIPOEKLUU Ha OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonoeua: wmexaHuueckoe JIBM)KEHHE B IKUBOW mpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHM3MOB (BHUJABI TEIUIONEpPENayd, TEIJIOBOE pPaBHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumusa: JDUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJSpPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH WM Ta3o0B,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, DJIEKTPOJIUTUYECKAS JUCCOLMALINS, TaJbBAHUKA.

I'eoepagpua: BIa)XHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: mpeoOpa3oBaHUE JBUKEHHH C HCIOJIb30BAaHUEM MEXaHU3MOB, YUET
TPEHUs. B TEXHUKE, IMOAIIMIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHCHHS HMIIyJIbca B
TEXHMKE (pakeTa, BOJOMET M JApYIHE), JIBUrareilb BHYTPEHHErO CrOpaHMs, IapoBas
TypOuHa, OBITOBOI XOJOAMJIBHUK, KOHAULIMOHEP, TEXHOJIOTHH MOJYyYEHUS COBPEMEHHBIX
MaTepuagoB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOIMU, DJIEKTPOCTATUYECKAS
3a11uTa, 3a3€MJICHUE IIEKTPONpHOOPOB, KCEPOKC, CTPYMHBIN IIPUHTED,
AJIEKTPOHArpeBaTesIbHbIE TPUOOPHI, JIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA



OcBoenune yueOHoro npeamera «Pu3ukay Ha YpoBHE CpeIHEro o01Iero oopa3oBaHus
(6a30BbIll  YpOBEHb) JOKHO OOECHEYUTh JOCTHKEHUE CIECAYIOMHUX JIMYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHMsSI y4eOHOro mnpenmera «Du3nuka» TOKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIHM,
MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIEeCTBa, PACIIUPEHUE >XU3HEHHOTO OIbITA W OMbITa JEATCIIbHOCTH B
MPOIECCE peai3allM OCHOBHBIX HANPAaBJICHUN BOCIHUTATEIBHOU NESITEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKONW TMO3HMIIMKM OOYyYaroIIerocs KakK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

PUHSTHE TPaJUILIMOHHBIX 00111eYeTI0BEYECKUX T'YMaHUCTUYECKUX u
JEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIIBHOCTh B HMHTEpEcax TIPaKJIaHCKOIro
oO0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K FOCYJIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSM POCCHUICKHUX
y4€HBIX B 00J1aCTH (DU3UKH M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh ~ OILIGHHWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHM, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIIEHWE K MHPY, BKIIOYAs OCTETHKY HAy4YHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpeC K pa3nuyHbiM chepam mnpodeccuoHanbHON AEATETbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (M3UKOW U TEXHUKOH, YMEHHE COBEpIlaThb OCO3HAHHBIA BHIOOp Oynyuien
npodeccuu U peanru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;



TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U cCaMOO0Opa30BaHUIO B 00J1aCTU (PU3UKU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh HKOJIOTMYECKON KYJIBTYpbI, OCOZHAHHE TJI00AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBIECHUE JACUCTBUM B OKPYXKAIOWIEW Cpele Ha OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

pacHIMpeHue OIbITa ACSATENIBHOCTH 3KOJOTMYECKOM HANpaBI€HHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs HU3HUECKON HAYKU;

OCO3HAHHME ILIEHHOCTU HAy4YHOH JESTeIbHOCTH, TOTOBHOCTh B MPOIECCE H3YUEHHS
(U3UKU OCYIIECTBISATh MPOEKTHYIO M UCCIEA0BATENBCKYIO ACSATEIIbHOCTh HHANBUYAIbHO
U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBbTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEILHO (OPMYTHUPOBATh U aKTYaJIM3UPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONPEAEIATh eI AEATCIIBHOCTH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU UX TOCTUKECHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTPUBAEMBIX (PU3HMYECKUX
SIBIICHUSX,

pa3pabarbiBaTh IJIaH peEIICHHUs TMPoOJeMbl C YYETOM aHalM3a HMMEIOIIUXCS
MaTepUalbHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTb, OLICHUBATh COOTBETCTBHUE PpE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH pabOTy B YCIOBHSAX PEAIHHOTO, BHPTYaIbHOTO MU
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBbIe ucciienoBaTebCKHe JeMCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU TIOHSATHSIMH M  METOJaMHU
buznuecKon HAYKH;

BJIaJICTh HaBBIKAMH Y4e€OHO-HCCJIEI0BATEIBCKOM W TPOCKTHOM JEATCIHBHOCTH B
obsacTi (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITSIBHOMY ITOMCKY METOJIOB
peleHus 3a1a4 GU3NIECKOro COAepKaHUsI, MPUMEHEHHUIO Pa3IMYHBIX METOJI0B MTO3HAHMUS;
BJIAJICTh BUJAMHU JEATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUWS, €r0 HMHTEPIPETAIHH,



peoOpa3oBaHUI0 W NMPUMECHECHHUIO B PA3IMYHBIX YUEOHBIX CHTYAIUSAX, B TOM YHUCJE MPHU
CO3/IJaHUM YUEOHBIX MTPOEKTOB B 00J1aCTU (PUBHKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJU3UPOBATh 3a]lady, BBIIBUTATH
TUMOTE3y €€ pelieHus, HaXOIUTh apTyMEHTHI JUIsl IOKA3aTelIbCTBA CBOUX YTBEPIKICHUIA,
3aJ1aBaTh IMapaMeTPbl U KPUTEPHH PEIICHUS;

aHAM3UPOBATh TOJYUCHHBIC B XOJC PEHICHUS 3aJadyd pe3yibTaThl, KPUTHUYCCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE 3a/1aul B 00Pa30BaTEeIbHOMU JAESATEbHOCTH,
B TOM YHMCJIC TIPU U3yYCHUN (HDU3UKH;

J1aBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh  TEPEHOCUTh 3HAHWS 1O  (QU3MKE B  MPAKTUYECKYH  00JIacTh
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB,;

BBIJIBUTATh HOBBIC HJICH, MPE/IaraTh OpUTHHAIBHBIC TIOJIXO0IBI U PEIICHUS;

CTaBUTH NIPOOJIEMBI 1 33J1a4H, JIOMyCKAIONIHE aIbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMH TIOJNY4YCHHMS HWHQOpMAINMu (QU3NYECKOTO COJCPKAHHS U3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIATH ITOUCK, aHaJM3,
CUCTEMAaTH3allMI0 W MHTEpPHpeTalui0 HMHPOpMAlMKM pa3IMYHBIX BUAOB U  (opm
Ipe/ICTaBIICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINK;

UCIIOJIb30BaTh CpeACTBA MH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3a7[a4 C COOJI0IEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
IIPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 6€30MacHOCTH;

co3laBaTh TEKCThl (PU3MUECKOTO COJEP)KaHMS B PANMMUHBIX (popmaTax ¢ ydETom
Ha3Ha4YeHUs WHOpMaMK H IEJICBOM ayJUTOPHH, BBIOMpas ONTUMAIBHYIO GopMy
MIPE/ICTAaBIICHUS U BU3yalIU3aIlHH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC Y4eOHbIEe J1eHCTBHS:
OCYIIECTBIISITH OOIIEHUE HAa YPOKax (PU3MKHU U BO BHEYPOUHOU JESITEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKY KOH(MIUKTHBIX CUTYaIlui U CMSATYaTh KOH(DIIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PECHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW U UHAUBUYAIbHON pabOThI;
BBIOMPATh TEMAaTHUKy U METOJ/Ibl COBMECTHBIX JEHCTBUMN C YIETOM OOITUX HHTEPECOB U
BO3MOXHOCTEMN KAXKJI0r0 WieHa KOJUICKTHUBA;
MPUHUMATh L€ COBMECTHOW JEATEIBHOCTH, OPTaHU30BBIBATH U KOOPJIAUHUPOBATH
JNEUCTBUA MO €€ NTOCTHKECHUIO: COCTABIIATH IJIaH JECUCTBUN, PACIIPENEIISITh POJIA C YYETOM
MHEHHUI Yy4aCTHUKOB, 00CYK/J1aTh PE3yJbTaThl COBMECTHOUM pabOThI;



OIICHUMBAaTh KA4eCTBO CBOETO BKJAJa M KaXXJOTO YYAaCTHHKA KOMAaHIbl B OOIIMI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejiarath  HOBBIE  NPOEKTHI, OLIEHUBATh HUJEU C TO3ULIHUH  HOBHU3HHBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IMOBEJICHUE B PA3IMYHBIX CUTYyaIUsX,
MPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryjasiTuBHbIE YyHUBepcaJIbHbIEe Y4eOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBIISTh MO3HABATEIIBHYIO JICITEIIBHOCTh B 00JACTH (PUBHKHU
U aCTPOHOMMH, BBISIBJISITH MMPOOJIEMBI, CTABUTh U (DOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIbHO COCTAaBIATh IUIAH PEUICHUS PACUYETHBIX M KAYECTBEHHBIX 3a/ady,
TJIaH BBITIOTHEHUS MPAKTUUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIN BRIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYIULUM B 00JIacTH (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

aBaThb OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/IeTh HABBIKAMH IIO3HABATENbHON pe(IIeKCMM KaK OCO3HAaHMS COBEPIIAEMbIX
JIEVCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

UCIIONIb30BaTh NpUEMBI pedJIeKCUd Il OIEHKHM CUTyalliu, BbIOOpa BEpPHOTO
peleHus;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMAThH PEUICHUS 0 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX MIPU aHAIU3€ PE3yJIbTaTOB JIEITEIBHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MIPU aHAIU3€E PE3yJIbTaTOB JIEITEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTHX HA OIMIHOKH.

B mnpouecce noCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS NPOTrpaMMbl IO
dusnKe nJs ypoBHS CpeIHEro 001ero oopa3oBaHus y OOyJarOMIMXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANOIaralomii cOopMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh TOHUMATh CBOE HAMOIIMOHAIBLHOE
COCTOSIHUE, BUJETh HAIPABJICHUSI Pa3BUTHUS COOCTBEHHON 3MOLIMOHAIBHOU cepbl, ObITH
YBEpPEHHBIM B ce0e;



CaMOPETYJIMPOBAHUSA,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb, YMEHHME  NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aAanTHPOBATHCA K AMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSBIISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LIEIU U YCIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE JEUCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEN;

AMIIATUH, BKJIKOYAIOUIEH CIOCOOHOCTh NOHMMATh SMOIMOHAIBHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPU OCYUIECTBICHUU OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTpaMBaTh OTHOIICHHS C
JAPYTUMH JIIOIbMH, 3200TUTHCS, MIPOSIBISITH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIbTATbHI

K konmy oOyuenuss B 10 Kjacce TmpeJIMETHBIC PE3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAFOIIMXCS YMCHUH:

JEMOHCTpUPOBaTh Ha TpPUMEpax poidb M MeCTO (HU3MKH B (QOPMHUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHUH,
B IIPAKTUYCCKOM JICSITEILHOCTH JIFOJICH;

YUUTHIBATh TPAHMIIBI TPUMEHEHHS U3yUYEeHHBIX (DU3MUECKUX MOJIEIICH: MaTepruaibHasl
TOYKa, WHEpIHUATbHAS CHCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TEJIO, WACANBHBIA Ta3,
MOJICIT CTPOSHUS Ta30B, KUAKOCTEH W TBEPABIX TN, TOUYCUHBIA IIEKTPUUCCKUU 3apsia
NpU pelIeHUuN PU3NICCKUX 3a]1a4;

pacro3HaBaTh PU3NIECKHE SBICHUS (ITPOIIECCHI) U OOBICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETUICCKOW  TEOpUHM  CTPOSHUS  BemlecTBa U
AJIGKTPOJIMHAMUKA: PaBHOMEPHOC W PaBHOYCKOPCHHOE TMPSMOJMHEHHOE JIBHYKEHUE,
CBOOOJIHOE TAaJIEHUE TEJ, NBIKEHHE IO OKPY)KHOCTH, WHEPIHWs, B3aHUMOJCHCTBUE TEI,
muddy3us, OpOYHOBCKOE JBIKCHHE, CTPOCHHUE KUIAKOCTEH M TBEPIBIX TEJ, U3MCHCHUE
o0béMa Tenm TpH HarpeBaHWH (OXJIAXKJICHHU), TEIUIOBOC pPAaBHOBECHE, WCIIApPCHHE,
KOHJICHCAIUsl, TUIaBJICHHWEe, KPUCTAITU3AINsI, KUTIEHUE, BIAXXHOCTh BO3/lyXa, MOBBIIICHUE
JaBJICHUS ra3a MPU €r0 HarpeBaHWUU B 3aKPBITOM COCY/E, CBS3b MEXIY IMapaMeTpamu
COCTOSIHUSA Ta3a B M30MPOIIECCaX, dICKTPU3ALUS TeJl, B3AUMOJICHCTBUE 3aPs/I0B;

OMKCHIBATh MEXaHWYECKOE JBMIKEHHE, UCIHONIb3yd (PU3NYECKHE BEIUYUHBI:
KOOpJIMHATA, MYyTh, MEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUia, WMITYJIbC
Tena, KUHETHYeCKas DHEprus, TMOTEHIUaIbHasi JHEeprus, MexaHudeckas paboTa,
MEXaHUYECKasi MOIIHOCTh; MPH OMUCAHWU MPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICI
UCIIOJIB3YeMbIX ~BEIUYMH, WX O0O3HAYCHUS W CIWHUIBI, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIONINE JTAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUIHHAMM;

OMHCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEN M TEIUIOBBIC SBIICHUS, WCTIOIB3YS
¢u3nueckre BEIMYHMHBI: JABJICHUE Ta3a, TEeMIepaTypa, CPEaHSsS KUHETUYECKas SHEPTHs
Xa0TUYECKOTO JIBIDKCHUS MOJICKYJI, CPETHEKBAIPATHIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO



TEIJIOThI, BHYTPEHHsSI SHEprus, padora rasza, KOI(PUIMEHT TMOJE3HOTO JIeUCTBUS
TEIJIOBOTO JBUTATENs; NPU OIMUCAHUM TMPABWIHHO TPaKTOBATh (PU3HUYECKUM CMBICT
UCIONb3YEMbIX BEJMYMH, WX OOO3HAYEHUS U EIUHUIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU BEJIMUUHAM;

OMHUCHIBATh H3YUYCHHBIC DJIEKTPUYECKHE CBOMCTBAa BEIIECTBA M DIIEKTPUYECKHUE
aBJICHUST (MPOLECChl), HCMONB3Yys (pu3nuecKkue BEIUYUHBI: DJICKTPUUECKUU 3aps,
ANIEKTPUYECKOE TMOJIe, HANPSKEHHOCTh MOJs, MOTEHIMAN, Pa3HOCTh MOTEHIHMAJIOB; MpPH
OMHUCAaHWW TPABUIBHO TPAKTOBAaTh (PUBMUYECKUN CMBICI HCHOJIb3yeMbIX BEIUYUH, HUX
0003Ha4YeHUsI U €AMHUIILI;, yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (U3HUYECKYIO
BEJIMYUHY C APYTUMHU BEJIUUNHAMU;

aHAJTU3UPOBATH (PU3UYECKUE MPOIIECCHI U SABJICHUS, UCTIOIb3Ys (PU3MYECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TsaroteHus, |, Il u 111 3akonsr HeroToHa, 3aK0H COXpaHEeHUS
MEXaHUYECKOM JIHEPTUM, 3aKOH COXPAHCHUS HMITYJIbCa, MPUHIIUIN CYMNEPIO3UIIUUA CHUJI,
MPUHITMIT PABHONPABUS HWHEPIUAIBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KUHETUYECKYIO
TEOPHUIO CTPOEHHUSI BEIIECTBA, TA30BbIC 3aKOHBI, CBS3b CPEJAHEH KUHETUYECKOW DHEPTUH
TEIUIOBOTO  JBMKEHUS MOJEKY1 ¢ aOCOJIOTHOM TeMmmepaTrypod, TMepBbld 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHHUs IJIEKTPUUYECKOro 3apsja, 3akoH KyioHa, mpu 3ToMm
pa3uyath CIOBECHYHO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKCHUE U
yclioBUs (TpaHuUlIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPHUHIMUIIBI JEHCTBUS MAaIllMH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh yCIOBHS UX O€30MaCHOTO MCIOIB30BAHMS B TIOBCEHEBHOM KU3HU;

BBITIOJHATH AKCIIEPUMEHTHI 110 UCCIIEIOBAHUI0 (PU3NYECKUX SIBJICHUIN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TMPAMBIX M KOCBEHHBIX HW3MEPEHHM, MNpu 3ToM (HOpPMYyIUpOBaTh
npoOjeMy/3agady W THUIOTE3y YYEOHOro JSKCIIEpUMEHTa, COOHMpaTh YCTAaHOBKY W3
IPEITI0’KEHHOTO 000PY/I0BaHUs, TPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIMYMH, TIPH ITOM
BBIOMpATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U MCIIOJIb30BATh U3BECTHBIE METObI OLICHKU
MOIPELTHOCTEN U3MEPEHUN;

MCCJIEeIOBATh 3aBUCHUMOCTUA MEXIY (DU3MYECKUMHU BEIIMYMHAMU C HMCIOJIb30BaHUEM
MPSMBIX M3MEPEHHM, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH PE3YNIHTATHI
MOJIYYCHHOW 3aBHUCHUMOCTH (DU3MYECKUX BEIMYMH B BUAC TaOMHI] U TpaduKOB, AeiaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEAOBAHUS;

co0JiroaTh paBuja 0€30MacHOro TpyJa MpU MPOBEICHUHN UCCIEAOBAaHUN B pamMKax
y4e0HOTO SKCIEPUMEHTa, Y4eOHO-MCCIEAOBATENbCKOW M TMPOCKTHOW JCSTEIBHOCTH C
MCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JIA0OPATOPHOTO 000PYAOBAHMUS;

pemaTth pacy€THbhIE 3aJaud C SBHO 3aJlaHHOW (PU3MYECKON MOJEbI0, UCIONb3Ys
¢usnueckre 3aKOHBI W TPHUHIIMIBI, HAa OCHOBE aHalIMW3a YCJIOBHS 3aJladyd BBHIOMPATH
(U3UYECKYI0 MOJIEIb, BBIIECNATh (U3NUECKHE BETUYUHBI U (HOPMYIIibl, HEOOXOIUMBIE MJIS
e€ peuieHus, MNPOBOAUTH PACUYEThl U OLIEHUBATHh PEAJbHOCTh IMOJIYYEHHOIO 3HAYCHHS
bU3nUeCcKO BEIMYNHBI;



peliaTh KAa4eCTBEHHBIC 3aJayd: BBICTPAUBATH JIOTHYECKHM HENPOTUBOPEUYUBYIO
LEMOYKY PacCyXIEHUN C OMOPOM HAa U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (pU3nueckue
SIBJICHUS;

UCIIONb30BaTh MpPHU PEIICHUU YYeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMaIMOHHbBIC
TEXHOJIOTHU JIJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMHU U TIPEACTABICHUS YIeOHOM
U HAyYHO-TIOMYJISIPHOM HWHQOpMAIMK, TOJY4eHHOM U3 pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKH aHAJIM3UPOBATh MOJIyYaeMy0 HH()OPMAIIHIO;

MPUBOJAUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHUE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS MO (U3UKE B TOBCEIHEBHOW KU3HU IS
obecrieueHus: 0€30MACHOCTH TIpU  OOpallleHuH C TpudopaMu UM TEXHUYECKUMU
YCTPOWUCTBAMU, [JII COXPAHEHUS 3J0pPOBbS M COOJIIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEIE;

paboTaTh B TPYIIE C BHIOJHEHUEM PA3IUYHBIX COIMATBLHBIX POJICH, TJIaHUPOBATH
paboTy TPYIIIbI, PAIIMOHAIIBHO PacIpeaeisiTh 00A3aHHOCTH U TUIAHUPOBATH JICSITEIHHOCTb
B HECTAHJAPTHBIX CHUTYyallMsX, aJICKBATHO OILICHWBATh BKJAJ Ka)XJI0r0 M3 YYaCTHHUKOB
TPYIIIBI B pElIeHEe paccMaTpUBaeMOU TTPOOIICMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (HN(pPOBbBIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTeibHbIEe pecypchl
padoTsbI padoThI
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
)
11 M3HRA M METOMEL HAYRHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MTO3HAHUS
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka https://m.edsoo.ru/SN02MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1 https://m.edsoo.ru/86NRCXHAY
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
o ) N
3.1 CHOBH MOTICKYIAPHOKHHETHHACCROM 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOpUHU
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
Ar )
3.3 PETATHRIE COCTONHI Beimectsa 5 https://m.edsoo.ru/HSM355JCH
®da30BbIE MTEPEXO/IBI
Hroro no paszneny 24
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 OneKTpocTaThKa 10 1 https://m.edsoo.ru/LSRP72QLI
4.2 I1oCTOSAHHBIN NEKTPUUYECKUH TOK. 12 1 https://m.edsoo.ru/GEWTDQXWW
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
N Koun4yecTBo yacos
°
n/ Kontpoua | IlpakTn DJIEKTPOHHBIE HH(POBLIE
- Tema YpoKka Bcero bHBbIE yecKue 06pa3OBaTeJII)HI)Ie pecypcChbl
padoTsbI padoThI
®du3uKa — HayKa o oxe. Ha € METO O3Ha
1 IR Hayxa o TipHpoa YHHBIE METOAR HOSHATIA 1 https://m.edsoo.ru/YXGQSPM1P
OKPYXKAIOIIEro MUpa
Ponb u MecTo pusnku B GopMUPOBaHUN COBPEMEHHOM
2 Hay4YHOU KapTHHBI MUPa, B IPAKTUYECKOM EATEIIBHOCTH 1 https://m.edso0.ru/8HSXWFFVO
monen
Mexanundeckoe aBuxeHne. OTHOCUTEILHOCTh MEXaHHIECKOTO
3 A 1 https://m.edsoo.ru/RSOAQ0V5ZX
nsuxkeHus. [lepemenienue, CKOpocTh, yCKOPEHHE
PaBHOMEpHOE MPAMOJIMHENHOE JBHKEHUE https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE MPSIMOTMHEWHOE JIBH)KEHUE https://m.edsoo.ru/MDIDKJOUB
CBoOoaHoOE majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS https://m.edsoo.ru/MXPLZ1X8J
KpuBonuneitHoe aBmxeHue. [[BrmkeHne MaTepraibHON TOUKU
7 P A A P 1 https://m.edsoo.ru/TFLJ2CADN
10 OKPY>KHOCTH
[Tpuniun otHocutenbHocTH ["anunes. MHepuuanbHbie
8 PHHI . pHt 1 https://m.eds00.ru/J6QY7N3WN
cuctembl otcueTa. [lepssiii 3akon HeroToHa
M . Cumna. I1 .B 7
9 acca tena. Cuina. [Tpunnun cynepvnomunn cuil. Bropoit 1 htts://m.edso0.r/BVTNWTAOH
3akoH HploTOHA 17151 MaTepuanbHOW TOYKU
10 Tperun 3akoH HproTOHA U151 MaTepHaIbHBIX TOUYEK 1 https://m.edsoo.ru/lJYL414UAN
3akoH BceMupHoro Tsarotenus. Cuna tsoxkectu. [leppas
11 P P 1 https://m.edsoo.ru/D13D593MU
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1 https://m.edsoo.ru/RILVEFXEQD



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
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https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdumuent tpenus. Cuna conpoTHBICHUS
IIPY IBIKEHUU TeJia B )KUIKOCTH WJIH ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[locTynarenpHoe U BpaliaTeabHOE ABUKEHUE a0COIIOTHO
TBEPAOTO Tesna. MomeHT cwibl. [1nedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeNa

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbc maTepuanbHON TOYKH, CUCTEMbBI MATEPUAIBHBIX
To4eK. IMIynbe cuibl. 3aKOH COXpaHEHHUS UMITYJIhCa.
PeakTtuBHOE NBMKEHNE

https://m.edso00.ru/M5JOTKNWC

16

Pa6ota n moutHOCTh cuibl. Kunetuueckas sHeprust
MaTepuaabHOI Touku. Teopema 00 U3MEHEHUN KUHETUYECKON
SHEPIUU

https://m.edsoo.ru/J1V59L.28B

17

[TorenunaneHas sHeprus. [loTeHnnanbHas SHEPTHUS YIPYTO
nepopMupoBaHHOU NpyKuHbI. [loTeHIManbHas sHeprus Tena
BOJIN3H NOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/RNEXJW4KF

18

[ToTeHnmanpHbIe U HEMOTEHIUAIbHBIE CUJIbI. CBSI3b pabOThI
HEMOTEHLIUAJIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHHUSI MEXaHUYECKOU
SHEPruu

https://m.edsoo.ru/DA3QVTOXQ

19

JlaboparopHnas pabota «lccrnenoBanue cBsi3u pabOThI CUIIBI C
M3MEHEHHEM MEXaHUYECKOI SHepruu Tella Ha IpuMepe
PaCTSKEHUS PE3UHOBOTO KIyTa)

https://m.edsoo.ru/\W1R4R88UG

20

KOHTpOJ'ILHaH pa60Ta o TeMe «Kuaemartuka. I[I/IHaMI/IKa.
3aKOHBI COXpaHCHHUA B MCXAHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIAPHO-KMHETUUECKOH TEOPHH.
BbpoynoBckoe neuxenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrep ABUKEHUS U B3aUMOJICHCTBHS YaCTHULl BEILIECTBA.
Moenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TE

https://m.edsoo.ru/AUV2ZDR3X

23

Macca MOJICKYIIL. KoaunuectBo BemecTBa. [loctosHHas

https://m.edsoo.ru/FL1BAQD13
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ABorajapo

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana

24 https://m.edsoo.ru/WPNY6QA8Z
temnepatyp Llenbcus

25 Wneanphsiii raz B MKT. OcHoBHOe ypaBHenne MKT https://m.edsoo.ru/UKJFVSBZO
AGcomoTHas TemrepaTypa Kak Mepa cpelHell KWHEeTHUYEeCKOU

26 SHEPTUH JIBIKCHHS MOJIEKYI. Y paBHeHHEe MeHieneeBa- https://m.edsoo.ru/BXUDVDG2F
Knaneiipona

27 3akon [lanpToHa. ['a30BbIE 3aKOHBI https://m.edsoo.ru/Y3WB66I13A
JlabopaTtopHnas padota «/ccnenoBanue 3aBUCHMOC e

28 patopHas pabor HCAOBAHIE SABHCHMOCTH MEALY https://m.edsoo.ru/35DBLKT96
rapamMeTpamMu COCTOSIHHS Pa3peKEHHOTO Ta3ay
Hzomporecc €aTbHOM Ta3e aduueckoe

29 MpOUCCCEI B HACATLHOM Fa3e H HX rpaguieck https://m.edso0.ru/OZJ3KZNJ5
MpeACTaBICHUE
BHYyTpeHHsIsT SHEpTUs TEPMOIMHAMHYECKOU CHCTEMBI H

30 crocoObl e€ m3MeHeHus1. KommuecTBo TemnoThl 1 padoTa. https://m.edso0.ru/9JQITVXI8
BryTpeHHss sHEprus 0THOATOMHOTO HACAILHOTO Ta3a

31 Buapr Tenonepenaun https://m.edso0.ru/36JJ120W9
Ve eIJI0EN enie . K e e

39 JeNbHAs TEII0EMKOCTD BEIIT CT]Ea OJIMYECTBO TETUIOTHI httos://m.edsoo.ru/5K3Y4HE6L
IIpH Terionepeaade. AauadaTHBIA MPOIECC
e i e e CHEHHE

33 DEBIH SAROM TEPMOHHAMUKH I STO HPUMCHCEHHC K https://m.edsoo.ru/2H06R3GA8
H30IIpoIeccam

34 HeoOGparumocTth mporieccoB B mpupoae. Bropoii 3akoH https://m.eds00.ru/S85L WDETS
TEPMOAMHAMHUKHU

35 [Tpunmun nevicreus u KI1/] TerioBoi MamnHbl https://m.edsoo.ru/DLCDEAAUC

36 Huxn Kapno u ero KIT[ https://m.edsoo.ru/4AXPSAQV7M

37 DKosorndyeckre npoOIeMbl TEII0OAHEPTETUKH https://m.edso0.ru/PO7ZMYMSI
O6o06maromuii ypok «MosekymsipHas pusuka. OCHOBBI

38 HIEHOTRMH YP yaspHas b https://m.edsoo.ru/9EKZODDWP

TCPMOJUHAMUKU
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KonTtponsHas padorta o teme «MonekynspHas pu3HKa.

39 https://m.edsoo.ru/RCARYE6ZX
OCHOBBI TEPMOAMHAMUKI

40 [TapooOpazoBanue u KoHIeH Ay, ViciapeHne u KureHue https://m.edso0.ru/X48Q078EE
AOCOII0THAs M OTHOCUTEJIbHAS BJIAXKHOCTh BO3/IyXa.

41 PHOTHA 1 OTHOCHTCILIAT BIAAHOCTS BOSAYE https://m.eds00.ru/98HVAEBMM
Hacspiennsii nap
TBépnoe teno. Kpucrammmueckue u amopgHsbie Tena.

42 AHM30TpONUS CBOUCTB KPUCTAILIOB. JKUAKNE KPUCTAIIIBL. https://m.edsoo.ru/JXFWLMZNK
CoBpemeHHbIE MaTepuabl
[InaBnenue u KpucTauM3anus. Y aelbHas TeIoTa

43 P 1 A https://m.edso00.ru/OX117G6MR
iaBnenus. Cyoaumanus

44 VYpaBHeHUe TEIIOBOro OamaHca https://m.edsoo.ru/0lUXGN211
DIIeKTpu3anus Tell. DNeKTPUUECKUr 3aps. JIBa Buia

45 przall p pan. i a https://m.eds00.ru/QJ2S7WSBM
MEKTPUICCKHX 3aPSI0B
[IpoBOAHMKH, AUITEKTPUKHU U HOJYIPOBOJHUKN. 3AKOH

46 POBOA - P YHpOBOX https://m.edsoo.ru/F3YVPQUYH
COXPaHEHHUS NNEKTPUUYECKOTO 3apsa
B3anmonencreue 3apsnoB. 3akoH Kynona. Toue [

47 moaen TBI:I PAIOB. JAKOH RyITIoH HCHHbH https://m.edsoo.ru/5U3BUOTHH
ANEKTPUYECKUH 3apsi
HanpspoxkennocTs anexTpuyeckoro nois. [IpuHiun

48 CYNEPHO3UIUHU IEKTPUUECKUX nosie. JInnuu https://m.edsoo.ru/91IKAWD2V6
HaNPSKEHHOCTH
PaGora cun sanektpoctaruueckoro mosis. [lotenmmarn.

49 P B https://m.edsoo.ru/VOPD9ASLF
Pa3zHocThs noteHuanos
[IpoBOTHUKY U TUAJIEKTPUKU B SIEKTPOCTATUUECKOM TOJIE.

50 POBO 8 P P https://m.edsoo.ru/12P2S3127
JlysnexTpuueckas MpOHUIIAEMOCTh

51 OnexrpoeéMkocTs. Konnencatop https://m.edsoo.ru/B1UPRD52W
DNEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa. DHEPTHUs

52 P A P P https://m.edsoo.ru/XPUKP82V8
3apsHKEHHOTO KOHJICHCATOpa

53 JIaGopatopHas pabota "M3MepenHune 371eKTpoEMKOCTH https://m.edsoo.ru/PBGM4F845
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KOoHJIeHcaTopa"

54

[IpuHLMN IENCTBUS U IPUMEHEHNE KOHJIEHCATOPOB,
KOIMPOBAJILHOTO arapara, CTpyHHOI0 IpUHTEpa.
DneKTpocTaTHuecKas 3alluTa. 3a3eMJIeHUE AIEKTPOpruOopoB

https://m.edso0.ru/H3Q9PNHYY

55

DNEKTPUUYECKUN TOK, YCIOBHSI €T0 CYIIECTBOBAHMSL.

[Tocrosinnsiii Tok. Cuna Toka. Hanpspxkenue. ConpoTUBICHHE.

3axon Oma Juis yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[MocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COSTMHEHHE
npoBoAHUKOB. JIabopatopHas padota «13yuenue
CMEIIaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

https://m.edsoo0.ru/SLKT3UPUR

57

PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoyrms-
Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axoH Oma Juis MOJIHOM (3aMKHYTOM) 3IEKTPUYECKON LIeTu.
KopoTtkoe 3ambikanmne. Jlaboparopnas padota «3mepenne
OJIC ucToyHrKa TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHUS)

0.5

https://m.edsoo.ru/YN5BF7PBS

59

Peseprubiit ypok. KonTpoasHas paboTta o teme
"OnexTpoaunamuka” / Beepoccuiickas mpoBepoyHas paboTa

https://m.edsoo.ru/MFMGEIE5X

60

O6o0matomuii ypok «nekrpoauHamMukay / Becepoccuiickas
MpOBEpOYHasi paboTa

https://m.edsoo.ru/P86 MDY07H

61

DneKTpOHHAas TPOBOAUMOCTD TBEP/BIX METAJLIOB.
3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXmpoBOJIUMOCTD

https://m.edsoo.ru/WMNNBQL9H

62

DNeKTpUYeCKUr TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
My4KOB

https://m.edsoo.ru/4CCYCJ785

63

[TomynpoBoAHUKH, UX COOCTBEHHAsI U IPUMECHAs
npoBoauMocTs. CBOMCTBa Pp—N-niepexoaa.
[TosrynpoBoAHUKOBBIE TPUOOPEI

https://m.edso0.ru/S55A1DQUR

64

3.]'[eKTpI/ILIGCKI/II/Iv TOK B paCTBOpaAX U paciuiaBax 3JCKTPOJIUTOB.

https://m.edsoo.ru/QUOQUWV91
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DNEKTPOIUTHYECKAs! JUCCOLHAIUS. DIECKTPOJIN3

DIEeKTPUUYECKUH TOK B razax. CaMOCTOATENbHBIN U

65 . 1 https://m.edsoo.ru/2VX2KLFQA
HECAaMOCTOSITENbHBIH pa3psa. Moisaus. [1nazma

66 DneKTpuuecKue MpUOOPHI U YCTPOICTBA U MX MPAKTHYECKOE 1 https:/m.edsoo.ru/KIJA02KUPS
npuMeHenue. [IpaBuia TexHuKH 0€30macHOCTH
KonTponbHas pabota o teme «aeKTpOCTaTUKA.

67 [TocTosiHHBIN 2NEeKTpUYECKU TOK. TOKM B pa3IMyHbIX 1 https://m.edsoo.ru/PASKIGWP4
cpenax»

68 PesepBHeIit ypok. O6o0maromuii ypok o temam 10 kiracca 1 https://m.edsoo.ru/HLOAT6SNU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MPUMEpPaxX poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HaydyHOM KapTHHBI MHpPA, B PA3BUTHM COBPEMEHHOU

TEXHUKU U TEXHOJIOTH, B IPAKTUYECKOM AEATEIBHOCTH JTIOACH

10.2

YuuThIBaTh TpaHULIbl MPUMEHEHHUS U3YYEHHBIX (PU3MYECKUX MOJIENEH:
MaTepuajgbHas TOYKa, HWHEpUUaiIbHas cHCTeMa OTCuY€Ta, aOCOJIOTHO
TBEPJIOE TENO, UJICATBHBIM Ta3; MOJEIM CTPOCHUS Ta30B, KUIKOCTEU U
TBEPABIX TEJN, TOYEHHBIA JJIEKTPUUYECKHHA 3aps] — NpU PpPEIIEeHHUN

(buznueckux 3aaa4y

10.3

Pacno3naBath (usnueckue siBaeHus (mpoieccbl) U OOBSACHATH UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW Teopuun
CTPOEHMsI  BEIIECTBA M  DJIEKTPOJMHAMHMKU:  PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHENHHOE IBUKEHHUE, CBOOOAHOE NaJieHNe Tell,
JBYDKEHUE TI0 OKPYKHOCTH, MHEpLMs, B3auMoJeiicTBue Tei; tupdysus,
OpOYHOBCKOE JIBUXKEHHE, CTPOEHHE JKMIKOCTeH M TBEPIBIX TeI,
u3MeHeHne oObéMa Ten MNpU HarpeBaHUM (OXJAXKICHHM), TEIJIOBOE
paBHOBEcHE, MCIIApeHHEe, KOHJEHCAllMs, IUIaBICHHUE, KPHUCTaJUIM3alus,
KUIIEHUE, BIAXKHOCTb BO3[yXa, NOBBILICHHE MHaBJIECHUS Ta3a IpPU €ro
HarpeBaHUM B 3aKPbITOM COCYIE, CBSI3b MEX/y I1apaMeTpaMu COCTOSTHHS

ra3a B U30IIpoLecCax; JICKTPU3anusd TCI, B3aMMOJICCTBHE 3apsa10B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBHXXCHHUC, HCIIOJIb3YH (I)I/ISI/ILIGCKI/IC
BCJIIMYHHBI: KOOpAWHATA, IIYyThb, ICPEMCIICHHUEC, CKOPOCTb, YCKOPCHHC,
Macca T€jia, CuJia, UMITYJIbC TCJId, KHHCTUYCCKAA SHCPIrUs, NOTCHIUAJIbHAA
OHEpTrUsa, MCXAaHUYCCKaA pa60Ta, MCXaHNYCCKasA MOIIHOCTL; TIIpH
ONMCaHUU TPABHUIIBHO TPAKTOBATH (1)I/I3I/I‘IGCKI/II>'I CMBICJI HCHOJIb3YCMBbIX
BCJIIMYHH, UX OO0O3HAUCHHS H CIWHUIIBI, HAXOIUTb (1)OpMyj'H:>I,

CBA3BIBAIOIIUC NTAHHYIO CI)I/I3I/I‘leCKy1-O BCJIMYNHY C APYTUMU BECIIMUYNHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIUIOBBIE SABJICHHA,
HUCTIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYUHLBI: [JAaBJICHUC Ta3a, TCMIIEpaTrypa,
CpeaHsAd KHUHCTHYCCKAd OHEPIUA XAOTUYCCKOI'O JIBHIKCHUSA MOJICKYII,

Cpe€aAHCKBaApaTUYHad CKOPOCTbL MOJICKYJ, KOJHMYCCTBO  TCIUIOTHI,




BHYTPCHHSISI dHeprusi, paboTa ra3a, KodQPHUIHEHT MOJIe3HOTO ACHCTBUS
TEIUIOBOTO  JBUTATElNs; TPU ONUCAHWU TMPABWILHO TPAKTOBATh
(U3MYECKUIl CMBICI HCIONB3YEeMBIX BEIUYMH, WX OO0O3HAuYCHUS U
SIVMHHMIIBI, HAXOJWTHh (DOPMYIIBI, CBS3BIBAIONIUE JTAHHYIO (U3HUECKYIO

BCJIIMYMHY C APYTrUMHU BCIMYUHAM

10.6

OnuceiBaTh  W3YYEHHBIE JJIEKTPUYECKHE CBOICTBa  BeUlecTBa U
AIIEKTPUUYECKHE SIBICHUS (TIPOIIECCHI), UCTIONB3YS (PU3MUECKHE BEIINIHHBI:
JNEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE II0JI€, HAIpPSHKEHHOCTh TOJIA,
MIOTEHIMAJ, pa3HOCTh IOTEHIMAJIOB, IIPU ONHCAHWM IPABUIIBHO
TpakTOBaThb  (DU3MYECKUA  CMBICT  HCIOJIB3YEMBIX  BEJIWYUH, UX
0003Ha4YeHMs] M €IMHULIBI; YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIOLINE JAHHYIO

(hU3MYECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU

10.7

aHAIM3UPOBAaTh  (U3MYECKHE TMPOLECChl U  SABJICHUS, MHCIOJb3Ys
(u3nueckne 3aKOHbl U MPUHIMIIBL: 3aKOH BceMHpHOro Tarotrenus, I, 1l u
Il 3axonbr Hpl0TOHA, 3aKOH COXpaHEHUS MEXaHMYECKON IHEPIruH, 3aKOH
COXpPAaHEHHUS WMIYJbca, TMPUHIUN CYNEPNO3UIMH CHJI, PHUHIIHUII
paBHOIIPAaBHUsS ~ HMHEPLUUAIBHBIX  CHUCTEM  OTCYETa;  MOJIEKYJSPHO-
KMHETHUYECKYI0 TEOpPHI0 CTPOEHHs BEUIECTBA, ra3oBble 3aKOHBI, CBA3b
CpeAHell KHHETMYECKOH SHEepruM TEIJIOBOTO [JBM)KEHUS MOJIEKYT C
aOCOJIIOTHOW TEMIIEpaTypOid, TEpPBBIA 3aKOH TEPMOIMHAMUKH, 3aKOH
COXpaHEHHMs NIEKTPUUECKOT0 3apsizia, 3akoH KysoHa; npu 3ToM pa3nuyarb
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTEeMAaTU4YECKOE BBIPAKEHUE U

ycIIoBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATE OCHOBHEIE IMPHUHIUIIbLI I[CP'ICTBI/IH MalllMH, HpI/I60pOB u
TEXHHYCCKHUX YCTpOﬁCTB; pas3iniaThb YCI10BUA ux 0e30macHoOro

HCIIOJIb30BaHUs B HOBCCI[HCBHOI‘/'I KHU3HHU

10.9

BBINONHATE SKCHEPUMEHTBI TI0 HCCIICAOBAHUIO (DU3UYECKUX SIBIICHUH W
IPOIIECCOB C KCIIOJIb30BAHHEM MPSMBIX M KOCBEHHBIX M3MEPEHHI; MPHU
3ToM (QopMynIHpoBaTh MpodieMy (3adadyy) U TUHOTE3Y Y4eOHOro
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIIOKCHHOTO 000PYI0BaHMUS,

IMPOBOAUTDH OIIBIT U q)OpMy.]'II/IPOBaTB BBIBObI

10.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBIC U3MCPCHUSA (I)I/IBI/ILIGCKI/IX BCJIIMYMH,
IIpu 5TOM BLI6I/IpaTB ONTHUMANBHBIN CIIOCO0 HU3MCPCHUA U HUCIIOJIb30BATh

HN3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTCP’I I/I3MepeHI/II71

10.11

HccnegoBaTh 3aBHCHMMOCTHU MCKOY (1)I/I3I/I‘IGCKI/IMI/I BCIMYHMHAMH C
HUCIIOJIb30BAHHUEM  MPAMBIX HSMCpCHHﬁ; Iopru 3TOM KOHCTPYHPOBATH

YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTATLL HOJ'Iy‘-IGHHOﬁ 3aBUCHUMOCTH




(1)I/ISI/II-ICCKI/IX BCJINYHUH B BHUC Ta6JII/IL[ n I‘pa(i)I/IKOB, JACJIaTh BBIBOABI IIO

pe3ysibTaTaM UCCIIEOBaHUs

10.12

CoOmoiaTh paBmiia 6€30MacHOTO TPy/ia MPU MIPOBEICHUH MCCIIET0BAHUIN
B paMKax yd4eOHOro OKCIICPUMEHTa, Y4eOHO-HCCIEAOBATEILCKON H
HpOGKTHOﬁ ACATCIIBHOCTH C UCITIOJIb30BAHUEM H3MCPUTCIIBHBIX YCTpOﬁCTB

¥ 1a00PaTOPHOTO 00OPYAOBAHUS

10.13

Pemate pacuéTHple 3amaud C SIBHO 3aJlaHHON (DU3MYECKOW MOMEIbIO,
UCIONIb3ysl (PU3MYECKHWE 3aKOHbl M TNPUHIUIBI, HAa OCHOBE aHaln3a
YCIIOBHS 33J1a4ll BHIOMPATh (PU3MUECKYIO MOJIEIb, BBIACIATh (PU3UUECKUE
BEMYMHBI U (GOpMYJbl, HEOOXOOUMBIE Uil €€ pelIeHMs, MPOBOIUTH
pacuéThl U OLIEHUBATH PEATbHOCTH MOJTYYEHHOTO 3HAUE€HUs (U3NUYECKOM

BCIINYNHBI

10.14

Pemats Ka4ueCTBEHHBIE 3a/1a4u: BBICTpanBaTh JOTUYECKU
HEMPOTUBOPEUMBYIO IEMOYKY PACCYKIEHUW C ONMOpPOM Ha W3y4YEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SABJICHUSA

10.15

Wcnonb3oBath mpu  pemieHUH  y4eOHBIX  3aJad  COBPEMEHHBIE
nH(OpPMALIMOHHBIE TEXHOJOTMM ISl TIOWMCKA, CTPYKTypHUPOBaHMS,
WHTEpIpeTaluyl M NPEICTaBICHUS Y4eOHOM M HAy4YHO-NOMYISIPHOM
nHpopMaluy, TOJYYEHHOW U3 PA3IHUYHBIX HCTOYHHMKOB; KPUTHYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTe mHpHUMeEpHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, OOBSICHEHHE IPOIIECCOB OKPY>KAIOIIEro

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBatk TeOpeTHUECKUE 3HAHKS 110 (PU3KMKE B IOBCEAHEBHOM KU3HH
uisi  obecniedeHus: 0e30mMacHOCTH TpH  OOpalieHud C MpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHCHUS 3I0POBbS U COOIIOICHHS

HOPM 3KOJOIH4Y€CKOI'0O IIOBCACHUS B Oprmanmeﬁ cpeac

10.18

PabortaTts B rpymme € BbIIIOJHCHHUCM DPA3JIMYHBIX COLUAJIbBHBIX pOJ'ICfI,
IIJIAaHUPOBATDH pa60Ty rpyuiibl, pairOHaJIbHO pacipeacisiTb
00sA3aHHOCTH H IUIAaHUPOBATb  ACATCIbHOCTL B  HCCTAHAAPTHBIX
CUTyalludXx, aACKBATHO OLCHUBATH BKJId[] KaXAOIr0 U3 YYACTHUKOB

TPYIIIBI B pELIEHHE pacCMaTPUBAEMON PO OIIEMBI

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC




Kox
pasjaena

Ko nposepsiemoro
3JIeMEHTa

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoje. Haydnsie meTosl
IIO3HAHMUSI  OKPYKAIOIIETO MHpA. Pounb
DKCIIEPUMEHTA U TEOPUU B IIPOLIECCE NO3HAHUS

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MogenupoBanue  (PU3NUECKUX  SIBICHUU W
npoueccoB. Hayunele runoressl. dusmueckue
3aKOHBI M TeOpuHU. ['paHuIbl NPUMEHUMOCTH
¢uznyeckux 3aKOHOB. [IpUHIMI COOTBETCTBUS.
Ponrs u wmecto ¢usuku B dopmupoBaHUH
COBPEMEHHOM HAay4YHOW KapTUHbI MHpa, B

MPAKTHYECKOHN AESITEeTbHOCTH JII0IeH

MEXAHUKA

2.1

KNMHEMATHKA

2.11

Mexagnueckoe nBmkeHue. OTHOCUTEILHOCTE
MexaHudyeckoro nBrkeHusa. Cucrema oTcuéra.

Tpaekropus

2.1.2

[lepemenienue, CKOPOCTb (CpemHsisi CKOpPOCTb,
MT'HOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepUaIbHOW TOYKH, WX MPOEKIHUH Ha OCHU
cuctembl koopauHaT. CloxkeHue nepeMenieHui

H CIO0XXCHUC CKOpOCTeﬁ

2.1.3

PaBHOMepHOE U PaBHOYCKOpPEHHOE
IpsIMOJIMHEIHOE JIBUOKEHHUE. I'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH,
YCKOPEHHUH, MyTH u nepeMeIIeHus

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

2.1.4

CBoOoHOE majieHne. Y CKOpeHne cB0OOTHOTO

nmaaCHUuA

2.15

KpuBonuneiiHoe  nBuxeHue.  PaBHOMepHOe
JBUYKECHHE MaTepuaibHOU TOYKHU 1o

OKPY’KHOCTH. VYrioBas CKOPOCTD, JIMHEWHAas




CKOPOCTb. ITepuon u 9acToTa.

LlenTpOCTpEMUTENIBHOE YCKOPEHUE

2.1.6

Texannueckue yCTpOMCTBA: CIIUJIOMETD,
JBUKCHHE CHaApsJOB, LEIHBIE W PEMEHHBIC

nepenavn

2.1.7

[IpakTrnueckue paboTHI. N3mepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXIYy IYTAMH, INPONACHHBIMU
TEJIOM  3a  IIOCIEAOBAaTEIIbHBIE  paBHbIE
IPOMEXYTKA BPEMEHU IIPH PaBHOYCKOPEHHOM
JIBMOKEHUH C HAYaJlbHOMW CKOpPOCTBIO, PaBHOM
Hymo. M3ydeHue IBUKEHHS IIapuKa B BI3KOU
KHUJIKOCTH. N3yuenne JBUKCHUS TEeJa,

OpOIIEHHOTO TOPU30HTATBHO

2.2

JTMHAMUKA

2.2.1

[Ipunun otHocurtenbHocTH [Manunes. IlepBeiit
3akoH HproTtoHa. HMHepuuanbHblEe CHCTEMBI

oTcuéra

2.2.2

Macca Tena. Cuna. IlpuHuun cynepno3unuu

CHJI

2.2.3

Bropoii 3akoH HproToHa 1 MaTtepuanibHOM
TOYKM B HWHEPUHUATBHOW cHUCTEME OTCcuETa
(UCO). Tpermit 3akoH HpoToHa 4

MaTCPHAJIbHBIX TOYCK

2.2.4

3aKkoH BCCMHPHOT'O TATOTCHUA. Cuma TSKECTH.

HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHuUs
CKOJIBKEHUS W CWIa  TPEHUs  IOKOS.
Kospduunent tpenus. Cuna conmpoTHBICHHS

IIpUu ABWXKXCHUU TECJIa B JKUAKOCTU HUJIU I'a3eC

2.2.7

HOCTyrIaTeJ'IBHOG U BpalIaTCIIbHOC IBWXXCHUC

abCcoJIIOTHO TBEPJIOTO Tena

2.2.8

MoOMEHT CuJIbl OTHOCHUTEIBHO OCH BpalICHUAA.




[Imedo cunel. YcioBus paBHOBECHsS TBEPIOTO
tena B ICO

2.2.9

Texunueckue YCTPOMCTBA: MO IIIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue IBUKEHUS
Opycka 10 HAKJIOHHOM IIJIOCKOCTH O]
JICMCTBUEM HECKOJIbKUX cwil. MccnenoBanue
3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B
nepopMupyeMoil  MpyXHMHE U  PE3UHOBOM
oOpa3le, OT BEIMYMHBI HX JAedopmaruu.
HccnenoBanue ycnoBui paBHOBECUS TBEPIOTO

TE€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHIN A B MEXAHUKE

2.3.1

Nmnynec  MaTtepuanbHOW  TOYKH, CHCTEMBI
MaTepHaIbHBIX TOYeK. WMIOynbCc CHIBI ©

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHusi wummnyiabca B HCO.

PeakTuBHOE IBHKEHUE

2.3.3

Pabora crier

2.3.4

MOoONIHOCTD CHIIBI

2.3.5

Kunernueckas OHEpIrus MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KHUHETUYECKOI YHEPTUHU

2.3.6

[TorenumanbHas  »Heprus. lloreHumanbHas
SHEprusi ynpyro neopMHUPOBAHHON MPY>KUHBI.
[loTrennmaneHass  SHeprusi  Teida  BONM3H

IMOBCPXHOCTHU 3eMun

2.3.7

IToTreHumanbHble M HEMOTCHIUAJIbHBIE CHUJIBI.
CBs3b pa6OTI:>I HCMIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHYEeCKOM SHEPTUU CUCTCMBbI

Tell. 3aKOH COXpaHCHU MEXaHHUYECKOM SHEPrun

2.3.8

anyrI/Ie " HCYIIPYTHUEC CTOJIKHOBCHUA

2.3.9

Texnuueckue YCTpOﬁCTBaZ ABHUIKXCHUC PAKCT,

BOJIOMET, KOTIEp, PYXUHHBIN TUCTOJIET

2.3.10

[Ipaktnyeckue pabGotbl.  M3ydeHue  cBs3M




CKOpPOCTEHl Tel MpU HEYIpyroM  yaape.
UccnenoBanme  cBsizu  pabOTBI  CHIIBI  C

W3MCHECHHEM MEXaHHICCKOMN OHCPruu TCiia

MOJIEKVJISIPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE 10JIOKEHHUS MOJIEKYIISIPHO-
311 KUHETUYECKON TEOPUH. bpoyHnoBckoe
neuxenue. Juddysus. Xapaxkrep ABUKEHUS U

B33HMOI[€I7[CTBI/I$I qacCcTHll BEIICCTBa

Mogenn cTpoeHus Tra3oB, JKHJIKOCTEH U
3.1.2 TBEPIBIX TENI U OOBSICHEHUE CBOWCTB BEIECTBa

Ha OCHOBE dTUX MOJIeIed

313 Macca Monekyn. KoaumgecTBo — BemiecTsa.
IToctostnHaass ABoraapo

314 TemmoBoe paBHOBecwe. Temmeparypa U €€
m3Mmepenue. [lkana remneparyp Lenscus

Monens UIECATLHOTO rasa. OcHoBHOE
3.1.5 ypaBHEHHE MOJICKYJISIPHO -KHHETHIECKOM

TEOpUH NACAJIBHOT'O ra3a

AOCOJIOTHAsT TeMIlepaTrypa Kak Mepa CpeiaHe
3.1.6 KMHETHYECKON SHEPTUU TEIUIOBOTO JIBIYKCHUS

yactuil rasza. [llkana remneparyp KenbBruna

VYpaBuenue Knaneiipona — MenaeneeBa. 3akoH
3.1.7
JlaneTOHA

l'a3oBblie 3aKoHBI. M30mporeccsl B HIACATIbHOM
3.1.8 rae ¢ IIOCTOSHHBIM KOJIMYECTBOM BEIECTBA:

U30TEpMa, U30X0pa, u306apa

319 Texunueckue yCTpoO¥icTBa: TEpPMOMETP,
o 6apometp

[Ipaktuyeckue paboTel. HM3mepeHune Macchl
3.1.10 BO3JyXa B KiaccHOM KoMHare. MccnenoBaHue
3aBUCUMOCTH MEXJy NapaMeTpamMHu COCTOSHUS

pa3peKEeHHOTO ras3a

3.2

OCHOBbI TEPMOMHAMUNKNU




3.21

TepmonuHamudeckass cucrema. BHyTpeHHsA
DHEPrUs TEPMOJMHAMUYECKOW CHCTEMBI H

CITOCOOBI €€ M3MEHEHUS

3.2.2

KomnuectBo Temmotel u pabota. BHyTrpeHHSS

SHEPrud OAHOATOMHOI'O HACAJIBHOT'O Ira3a

3.2.3

Buapsl  Temomepemaun:  TEIOMPOBOJIHOCTD,
KOHBEKILUS, H3Iy4eHHE. TeraoéMKOCTh Tea.
VinenrHasgd TeIUIOEMKOCTH BelllecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPCaAYC

3.24

[IepBb1ii 3aKk0H TepMoauHaMuKH. [IprMeHeHue
IIEPBOTO 3aKOHa TEPMOANHAMUKHI K
uzonpoueccam. ['paduueckas uHTEepHpeTanus

paboThI Taza

3.2.5

Tennosele MammHbl. [IpuHIMOBL  OEHCTBHA
TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TeIJIOBBIX MammuHaxX. KoadduuueHT mosie3Horo
nevicteust (mamee — KIIJ[) TermmoBoit MamivHBIL.
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTth  mpoleccoB B TIPHUPOJE.
TenmoBruie JIIBUTATEIH. OKOJIOTHYECKHUE

HpO6J’IeMH TCIITIOOHEPIr€TUKHU

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTEeIIb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIBHUK, KOHAUIIHUOHEP

3.2.8

[IpakTunueckue pabotel. VM3Mepenue yaeabHOM

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[Tapoo6pa3oBanue u KoHaeHcanus. Mcnapenue u

KUIICHUE. Y eabHas TEIUioTa napoo6pa30BaHI/1;I.

3.3.1
3aBUCHMOCTD TEMIICPATYPhI KUIICHU A oT
JaBJICHUA

339 AOcomoTHAsET ¥ OTHOCHUTEIbHAs BJIAXKHOCTh

BOo3ayxa. HacelmeHHbI ap




3.3.3

Teépnoe teno. Kpucrannuueckue u amopdusie
Tena. AHU30TPONUS CBOMCTB  KpPHUCTAJIOB.

Kunkue kpucramisl. CoBpeMEHHbIE MaTEpUAIIbI

3.34

[lnaBnenne w  Kpucrammszauusa. Y JIeiabHas

TeruioTa miasneHus. Cyonumanus

3.35

YpaBHEHHE TEIIOBOTO OanaHca

3.3.6

TexHu4eckue  yCTpOMCTBA:  TUIPOMETP W
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTHH
IIOJIY4EHHUS] COBPEMEHHBIX MaTEpPHAIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue padboTel. MI3mMepeHne BIaXKHOCTH

BO3/yXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

OnekTpuzanys Ten. JNEeKTpudecKkuil 3apsa. JlBa

BUA DJICKTPUYICCKUX 3apsa10B

4.1.2

[TpoBOJHUKY, TUANEKTPUKU U TOTYITPOBOIHUKU

4.1.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kymona

4.1.5

DIIEKTPUYECKOE ToJie. Hanpsioxénnocts
ANEKTPUYECKOTO HOJIS. [puHimn
CYIEPIO3UIIH. Jlunuu HANPSOKEHHOCTH

OJICKTPHUYCCKOI'O I10JIA

4.1.6

Pab6oTta CHJI QJICKTPOCTATHUYCCKOI'O I10JIA.

Ilorennuan. Pa3HOCTEH ITIOTEHIINAIOB

4.1.7

HpOBO)IHI/IKI/I n JUIJICKTPUKK B IIOCTOSAHHOM
QJICKTPHICCKOM I10JI€C. I[I/IBJIeKTpI/I‘{eCKaH

IMPOHUTTACMOCTDb

4.1.8

ONEKTPOEMKOCTD. Kongencarop.
ONEeKTpOEMKOCTh  IJIOCKOTO  KOHJEHcaTopa.

3HepI‘I/I$I 3apsKEHHOTO KOHACHCATOpa

4.1.9

Texuuueckue yCTpOMCTBA: DIEKTPOCKOII,
JJIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa,

3a3eMJICHHE JJIEKTPOIPUOOPOB, KOHICHCATOP,




KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboThI. H3mepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VYcnosus CYIIIECTBOBAHMS MTOCTOSIHHOTO
AIEKTpUUecKoTro Toka. Mcrounuku toka. Cuma

ToKa. [IoCTOAHHBINA TOK

4.2.2

Hanpsokenne. 3akon Oma asst ygacTka Lenu

4.2.3

DNEKTPUUECKOE  CONPOTUBIEHHE. Y IEIbHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCHGJIOB&TGHBHOG, mapajijiCJIbHOC, CMCIIaHHOC

COCANHCHUEC ITPOBOAHUKOB

4.2.5

Pabota anextpuueckoro Toka. 3akoH Jxoyms —

Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwxkymas cuina (mamee — J3JC) u
BHYTPEHHEE COTPOTHUBJIICHHE HMCTOYHHKA TOKA.
3akon Oma i TOJMHOW  (3aMKHYTOM)

BHCKTquCCKOﬁ LCITN. KOpOTKOC 3aMbIKaHUC

4.2.8

DneKTpoHHas POBOAUMOCTh TBEPIBIX
METaJIJIOB. 3aBHCUMOCTh COIPOTUBIICHUS
METaJJIOB oT TEeMIIEPaTypHl.

CBepXnpoBOIUMOCTb

4.2.9

Onekrpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

HOJ'IyTIpOBO,Z[HI/IKI/I. CoOcTBeHHas U MpuMeECHas1
MMPOBOANMOCTD IOJYIIPOBOAHHUKOB. CsoiicTBa p-

n nepexoxa. IloxynpoBotHUKOBBIE MTPUOOPHI

4.2.11

3HeKTpH‘IGCKHI>'I TOK B QJICKTPOJINTAX.

QHGKTpOHI/ITI/I‘leCKaﬂ JUcConuanusi. 9JICKTp0J'IPI3

4.2.12

SHCKTpI/I‘-ICCKI/Iﬁ TOK B ra3zax. CaMoCTOSTCIbLHBIN
U HECaMOCTOSATEIbHBIN paspsana. Paziauunbie

TUIIBI CAMOCTOSATCIIBHOI'O  pa3psdaa. Monnusl.




Ilna3sma

4.2.13

TexHuueckue yCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP,  peocTar, HUCTOYHHKU  TOKa,
3JIEKTPOHArpeBaTeIbHbIE puOOpHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMET]P
CONPOTHBIJICHUS, BAaKYyMHBbII O/,
TEPMUCTOPbI U (doTope3nucTopsl,

HOHYHpOBOI[HI/IKOBI)II\/JI AUoa, raJlbBaHUKa

4.2.14

[IpakTnueckue padoTsl. M3yuenune cMmenaHHOTo
COCIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucTtouHMKa TOKa U €ro
BHYTpeHHero comnpoTusieHus. HaOmonenue

AIIEKTPOJIH3a

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

e ®wmsuka, 10 xmacc/ Mskumes I'.JI., byxoBues b.b., Uapyrun B.M. mnon
penakmueit IlapdentreBoit H.A., AxknuonepHoe o061ecTBo «M31aTenbCcTBO

«IIpocBemenue»

e 3anauynuk no ¢gusuke 10-11 xmacc / PeimxeBua A.IL.

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

e ®msuka, 10 xmacc/ Mskumes I'.JI., byxoBues b.b., Uapyrun B.M. mon
penakmueit IlapdenteeBoit H.A., AxmumonepHoe o061mecTBo «M31aTenbcTBO

«IIpocBemenue»

e 3anaynuk no ¢pusmke 10-11 xmacce / PeimxeBua A.IL.
e (CoOopuuk 3anad mo ¢u3uke 10-11 kmaccel. bazoBeiii ypoBens / [TapdenTreBa

H. A.

e Terpanp ns naboparopusix padot no ¢pusuke, 10 kin. / [lappentreBa H. A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET




Bupryanbnsie 1abopatopasie padoThl: https://efizika.ru

Enunas komnexuus L{OP: http://school-collection.edu.ru/collection/ n-t.ru
OnekTpoHHas OMOIMoTeKa Hayka U TexHuka: https://n-t.ru/

Poccuiickast anexktponHas mkoja https://resh.edu.ru/



https://n-t.ru/
https://resh.edu.ru/

