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INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo ¢usmke ©6a30BOro ypoBHS Ha YPOBHE CpPETHETO OOIIEro
oOpa3oBanusi pazpaboTaHa Ha OCHOBE TOJOKECHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMmsl, npeactaBieHHbIX B OI'OC
COO, a Ttakxe ¢ yuéroM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK MpernojiaBaHnusi yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra”u3anusx Poccniickon denepanum, peanu3yommux OCHOBHBIE
oOpa3oBaTeybHbIE TPOTrPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QOpMUpOBaHUE
€CTEeCTBEHHO-HAYyYHOU KapTUHblI Mupa oOydarommxcs 10-11 xnaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSATEILHOCTHOIO
nonxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TakKe YUYUTHIBAET HEOOXOAMMOCTb peaM3alMU MEXIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-Hay4YHbIMH Y4YE€OHbIMU IHpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTaIpeIMETHBIC, TpeAMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIHTATHI OCBOCHMS Kypca (PU3UKU HAa OA30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIC PE3yIbTaThl IO roJaM 00yUYeHUS,

e cojepkaHue yueOHOTo npenmMera «Du3nka» 1o rogam o0ydeHus .

®duznka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHbIN Kypc GU3HKK — cUCTEMOOOpa3yOIni
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWH, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszudeckorr reorpadueid u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUMX 3HAHUW  ONpejeNsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, MOJIyYEHHS HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3MKu BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydarommxcs, B (opMupoBaHHEe YMEHUU MPUMEHSTH
HAy4YHbIH METO]I TO3HAHUS MPU BBINOJHEHUH UMU Y4€OHBIX HCCIEIOBaHUM.

B ocHoBy Kkypca ¢usukm s YpOBHS CpEIHEro o0O0mIero oOpa3oBaHUs
MOJIOKEH pAI HUJEW, KOTOpblE MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (PHU3MKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIseTcCs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus Tpearnosiara€T HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTCHIMANTA (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM O0OImIeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU TIPOOIeMaMHu.

Hoess npuxnaowoii  umanpasnennocmu. Kypc dusuku  mpegmnosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocuzayuu peanusyeTcss TOCPEJACTBOM BBEICHUS DIIEMEHTOB
colepKaHMs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takxke O00CyXKIACHUs
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTUYECKOM 0€30acHOCTH.

CrepXHEBBIMHU dJIEeMEHTaMU Kypca (DU3UWKM Ha ypPOBHE CPETHEro OOIIero
o0pa3oBaHus ABJSIOTCS (Qu3uueckue Teopuu ((HopMUpOBaHHE MPEACTABICHUN O
CTPYKTyp€ MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEJCTABICHHUSIX O MPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
HPOIIECCOB).

CHUCTeMHO-AeSTENbHOCTHBIN TOJX0/I B Kypce (DU3UKU peanu3yeTcs Mpexke
BCEro 3a CUET OpraHU3allid 3KCIEPUMEHTANIBHOU AESITENIbHOCTH O0YyYaroIIUXCH.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIIOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB H J1A0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusuke oObeIMHEHBI B OOIIMA CIHCOK YYCHHYECKHX
pakTUYecKux paboT. BriieneHne B yKa3aHHOM IepeyHe J1abopaTopHBIX padorT,
MPOBOJAMMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaMU
00pa3oBaTEIBLHOIO Mpollecca MCXONd U3 OCOOCHHOCTEW IUIAHMPOBAHUS U
ocHameHuss kabwHeta Qusuku. Ilpu »>ToM obecmeunBaeTCs  OBJAJICHUE
0oOy4YaronMMuUCs yMEHUSIMUA TPOBOJUTH KOCBEHHBIE W3MEPEHHS, HCCIIECIOBAHUS
3aBUCUMOCTEH (U3UUECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHUE yAeNseTCA PEUICHUIO PACUETHBIX U KAUECTBEHHBIX 33]1a4.
[Tpu sTOM 71 pacyETHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 33/1a4M C SIBHO 3aIaHHOU
¢bu3nyueckoil MOJENbl0, TO3BOJSIONIME TMPUMEHSATH HW3YUYEHHBbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK W HHTETPUPYs 3HAHUS U3
pPa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHWA W TIPOIECCOB B OKpPYIKarOIIEH
XKU3HHU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU JUIsl CUTyallud MPaKTUKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIICUCHHIO YydYeOHOTO Tipoliecca 0a30BBIi ypPOBEHb Kypca
GbU3UKHN HA YPOBHE CpeAHEro o0Iiero oopa3oBaHus JOJKEH U3Y4aThCsl B YCIOBUSAX
IpPEeIMETHOTO KaOuHeTa (M3WKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kaOuHere (QU3UKU JOIKHO OBITH
HeoOXouMoe J1labopaTopHOe OO0OpYAOBAHME JJIA BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3HKe YYCHHYSCKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000pyoBaHUE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAUUi s
UCCIICIOBAHNUS ~ WM3Y4YaeMbIX  SBJIEHUH ¥  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE JII YYEHUUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JBYyX oOOydJarommuxcs. TeMaTHYecKHe KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIIBbHBIX CUCTEM B BUJIE ITU(POBBIX Jab0OpaTopuil.

OCHOBHBIMHU 1EJISIMU U3y4€HHsI PU3UKHU B 0011eM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYYAOIIMXCS K HAyIYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W TBOPYECKUX
CIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TO3HAHUSA U (POPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

e (opmupoBanue yMmeHUW OOBSCHATH SBICHHUS C HCIOJb30BAaHUEM
bu3HUecKrX 3HAaHUHM U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHE TpeACTaBICHUN O PO (PUMKH JJI Pa3BHTHS JIPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX Telield 0OecTieunBaeTCsl PEIICHUEM CISAYIOIMMX 3a1ad B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:



e MpHUOOpETEHHUE CUCTEMBbl  3HaHWUU 00 00mmx bU3UIECKUX
3aKOHOMEPHOCTIX, 3aKOHAaX, TEOPUSIX, BKJTFOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (QopMHupOBaHHWE yMEHHH MPHUMEHSATH TEOPETUYSCKUE 3HAHUSA IS
00bsICHEHHUS (PU3MYECKUX SBJICHUH B TPUPOAEC H IS TNPUHATHUS
MPAKTUICCKUX PEIICHUI B MTOBCEIHEBHOM KU3HU,

e OCBOCHHE CIIOCOOOB peIICHUS pPa3IUYHBIX 3a7ad C SBHO 3aJIaHHOMN
dbu3ndeckoil MOMAENBI0, 3a/1ad, MOAPA3yMEBAIOIINX CAaMOCTOSTEIHLHOEC
co3JlaHne (PU3HMIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3a]1a4H;

e TMOHHMMaHWE (PU3NYECKUX OCHOB M TMPHUHIMIIOB JCHCTBUS TEXHHUUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIECCOB, MX BIMSHUSA Ha OKPYKAIOITYIO
cpeny;

e OBJIAJICHHEC METOJAMH CaMOCTOSTEIHHOTO IUIAHUPOBAHMS M IPOBEICHHS
(bU3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W HHTEpIpeTanur WHGOPMAIIUH,
OTIPEICJICHHS JOCTOBEPHOCTH MOJYYCHHOTO PE3yiIbTaTa;

e CO3JIaHWC YCIIOBHH IJISI Pa3BUTHS YMEHHI MPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha wm3yuenme ¢msuku (0a30BBI YPOBEHb) HAa YpPOBHE CPEIHErO OOIIEro
obpasoBanust orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezem0), B
11 knacce — 68 yacoB (2 yaca B He/IEIIO).

[Ipenymaraemeiii B mporpamMme 1o GU3WKE TEPeUYeHb Ja0OpaTOPHBIX U
MPAKTUYCCKUX pPalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
IPOBEJCHUS JAaOOPAaTOPHBIX pabOT M OMBITOB C YYETOM HHJIMBHUIYATBHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COJEPXXAHME OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka u MeToAbl HAYYHOT 0 NO3HAHUA

®usnka — Hayka o npupone. HayuHble mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Pomnp OKCrepuMeHTa M TEOpUM B IPOLECCE MO3HAHMS IPUPOIBI.
DKCHEPUMEHT B (PU3HKE.

MopenupoBanue (pu3Mdyeckux sBICHUNA M TpolieccoB. HayuHble TMIOTE3bI.
®duznyeckue 3aKOHbI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u Mecto ¢usmku B HOpMUPOBAHUM COBPEMEHHOW HAyYHOU KapTHHBI
MHPA, B IPAKTUYECKOMN JAEATEIILHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHXKECHUSI.
Cucrema orcuéra. TpaekTopus.

[Tepemernienue, ckopocTh (CpedHsisl CKOPOCTh, MIHOBEHHAs CKOpPOCTh) M
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBl KOOPAMHAT.
CiioxeHne nepeMeneHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. [paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYyTH M TEPEMELICHUS
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBobOoiHOE TIazieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonunennoe  nBuwxeHue. JIBWOKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYXHOCTH C IIOCTOSIHHOW MO MOZYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JJUHENHAA
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuuecknue yCTpPOMCTBa M MPAKTUYECKOE TMPUMEHEHHE. CIUIOMETP,
JBI)KEHUE CHAPSJIOB, IIEMTHBIE U PEMEHHBIC TTepeIavun.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpazoBanue IBUKEHUIN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpasienue ckopoct Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yyeHne HEPAaBHOMEPHOTO JIBUXEHHS C LEIBIO ONPEACIEHUS] MTHOBEHHOMN
CKOpPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IIyTAMH, I[POUIECHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PAaBHBIE MPOMEKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuyeHne nBMKEHUS IAPUKA B BA3KOU )KUIKOCTH.

N3yuenune aBuxeHuUs Temna, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuaiun  otHocutenbHOCTH  ['aynmmnes.  Ilepselii  3akoH  HbrotoHa.
HNuepuuanbHbpie CUCTEMBI OTCUETA.

Macca tena.Cuna. [lpunnun cynepno3unuu cui.Bropoil 3akoH HberoToHa
JUI MaTEpUaIbHOU TOUKHU. Tpernil 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbxkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokost, ckoyibxeHus, kaueHus).Cuna tperus. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbKEeHUS U cuiia TpeHus nokos. Koadduuent tpenus.
Cuna conpoTHUBIICHUS MPU IBUKEHUU TeJa B )KUIKOCTH UJIU Ta3e.

[ToctynarenbHOE U BpalaTeabHOE JBUKEHUE aOCOMIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHus. Ilmedo cumbl. YcnoBus
paBHOBeCUs TBEPIOIO TEIIA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE. IOAUIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHune nHepUHM.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMNX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIiiu.

HesecomocTts. Bec Tena npu yckOpeHHOM noAbEME U MAJCHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Teja. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanne ycCIIOBMM PAaBHOBECHS TBEPAOrO TeEJNa, HUMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3axoHbl cOXpaneHus 6 MexaHukKe

WNmnynabc marepuaabHOW TOUYKM (Tesia), CHCTEMbl MAaTEPUABbHBIX TOYEK.
Nmnynbe cuiibl 1 W3MEHEHUE MMITYJIbCa Tejla. 3aKOH COXPaHEHHS WMITYJIbCA.
PeakTuBHOE NBHKEHHUE.

Pabora cusnbl. MOIIHOCTH CHUIIBL.

Kunetnueckass sHeprus MarepuaibHOM TOYKU. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedhopMupoBaHHOM  TIpykuHbI.  [loTeHnManbHast  2HeEprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. Csi3b paboOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAaHMYECKOM HIHEPIHMM CHUCTEMBI TEIl.
3aKOH COXpAHEHUS MEXAHUYECKOU SHEPTHM.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOWCTBA M IMPAKTUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon NOTeHIIMATEHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHHYECKOW HHEPTUr
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MouiekyJisipHasi pu3nKa 4 TEPMOIHUHAMHKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU MeopUU

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe paBmxenue. ludpdysus. Xapaktep ABUKEHUS U
B3aWMOJICMCTBUSL YACTHUIl BemecTBa.MoJiein CTPOEHUS Ta30B, KUIAKOCTEH H
TBEPJIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl Mosiekysl. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzMmepenue. lllkana temmneparyp
Llenbcus.



Mopenp  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpEHEM KUHETUYECKOM DJHEPruM TEIUIOBOTO JBWXKEHUs dactull rasa. [llkama
temneparyp KeneBuna. ['azoBble 3axoHbl.YpaBHeHne Menneneesa—Knanenpona.
3akoH [lanbToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BenecTBa. paduueckoe mpenacTaBIeHUE H3OMPOIECCOB. H30TEPMaA, H30X0pa,
n3o0apa.

TexHu4yeckre yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BeliecTBa, ¢oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTUHEHHI.

OmnbITel 10 U PY3UN KUAKOCTEH U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKCHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYyILLIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aUMOJICUCTBUS.

Mopnens, HIUTIOCTpUPYIOLIas NPUPOLY AABJIEHUS ra3a Ha CTEHKHM COCY/[Ia.

OneITBl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HJACAIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomeol

Onpenenenne Macchl BO3QyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATYphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOIO
rasa.

Tema 2. Ocnosbt mepmoouHamuku

TepmonnHaMuueckass cucreMa. BHYTpeHHSsS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crloco0bl €€ n3MeHeHus. KonnuecTBo TeroTel U padboTta. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJACAIBHOrO  rasa. Buael  Temionepenayu:
TEIJTIONPOBOJHOCTh, KOHBEKIIUS, U3IyYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEILECTBA.
KonnyecTBo TEIIoTel py TEIUIONEepeaaye.

[lonsiTue 00 aauabatHoM mpouecce. llepBblid 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenne mepBOro 3akOoHa TEPMOJAMHAMUKHM K H3ompoueccam. ['paduueckas
UHTEpHpeTanus paboTkl rasa.

Bropoii 3akon TepmoaguHamuki. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TermoBble  MamuHbl.  [IpyHIMOBL ~ AEMCTBUS  TEIUIOBBIX ~ MAILUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHax. KoadduiueHT mone3Horo
nericTBus TeruioBor MamwuHbl. [lukn KapHo u ero ko3pduumMeHT moe3HOro
JENCTBUA. DKOJIOTUUECKHE MPOOIEMBI TETIOAHEPTETUKH..



Texnuueckue yCTpPOWCTBA U TMPAKTUYECKOE TMPUMEHEHHE. JIBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MpPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKH TOJ JNEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTyHHOH TpyOKe myTéM TpeHus (BUICOICMOHCTPAIIHS).

N3meHneHnne BHyTpeHHEH sHeprun (TemiepaTypsl) Tella Ipy TeIuionepeaaye.

OnpIT 1O aauabaTHOMYy PpACHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAaHUS, PEaKTUBHOTO
JIBUTATEIA.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazosvie nepexoont

[TapooGpazoBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCUTEJbHASL BIIAXHOCTh BO3AyXa. HacblmieHHbId map. YenbHas TeIuioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIABJICHHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lmaBnenue u
KpUCTaiu3aius. Y nefpHas Teriora miasieHus. Cyonumanus.

VYpaBHeHue TerioBoro dajsaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE. TUTPOMETP H
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHCIIe HAHOMATEePUaIoB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune npu moHMKEHHOM JTaBJICHUU.

CnocoObl U3MEepEeHUs BIIAKHOCTHU.

HaGnronenue HarpeBanust  MiiaBJIeHUsT KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaJIOB.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomeol

N3mepeHre OTHOCUTENIbHON BIAXKHOCTH BO3/1yXa.

Pa3znea 4. JaekTpoanHaMuKa

Tema 1. Inekmpocmamuka

OnekTpu3anus Ten. ONEKTpUYEeCKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKM, IUANEKTPUKUA W IOJYIPOBOJHUKH. 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsa.

B3aumopneiictBue 3apsanoB.3akoH Kynona. TodeuHblid  3AIEKTpUYECKUI
3apsia.OnekTpuueckoe nose. Hanpsoxk€HHocTe anexkrpuueckoro notist. [IpuHuun



CYIIEPIIO3ULINU DJIEKTPUUECKUX TOJeH. JIMHUKM HanpsiKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anextpocratmyeckoro  mons.  [lorennman.  PasHocTh
MOTECHIMANOB. [IpOBOAHUMKM © JUANEKTPUKA B AJICKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCT. Konpnencarop. DIEKTPOEMKOCTD MIJIOCKOTO
KOHJICHCATOpa.DHEprus 3apssKeHHOT0 KOHEH caTopa.

TexHUuecKkne YCTpPOMCTBA W TMPAKTUYECKOE MPUMEHEHUE. SIIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTAaTHUECKas 3alluTa, 3a3eMJICHHE JIIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopelicTBrE HAIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATUYECKAs 3aIUTA.

JIMAIIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTHH, PACCTOSHUSA MEXAY HUMHU U TUIEKTPUIECKOW MPOHULAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopA.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomeol

H3mepenne 2i1eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosaunstii an1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuna Toka.IlocTOSTHHBIN TOK.

Hanpspkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y IENBHOE COIPOTUBJICHHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapauIeNbHOE, CMEIIAHHOE COCTMHEHUE IPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomiHOCTh
AIEKTPUYECKOr0 TOKA.

DIIEKTPOABIKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHUWE HMCTOYHUKA TOKA.
3akoH Oma 15 TOTHOH (3aMKHYTOH) AJeKTprdeckoi enu. KopoTkoe 3aMbIkaHue.

DNIeKTpOHHAs  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJIOB OT TeEMITepaTypbl. CBEPXIIPOBOIUMOCTb.

DJIEKTPUUECKUM TOK B Bakyyme.CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas u MpUMECHAas MPOBOJIUMOCTh
noJynpoBogHUKOB.CBoiCTBA P—N-niepexoa. [TomynmpoBoHUKOBBIE TPHOOPHL.

DJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DJIEKTPOIU3.



DJIEKTpUUECKU TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE. aMIepMmeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DIJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JUO,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, TaIbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOILA TN TTONIEPEYHOT0 CEUYEHHS U MaTepuaa.

CmemaHHOE COeIMHEHUE MTPOBOAHUKOB.

[IpsiMoe wu3MepeHue SIEKTPOABIKYIIEeH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoil pa3psa M IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenune cMEaHHOro COeIMHEHUSI PE3UCTOPOB.

N3MepeHne 35IeKTPOABUKYIIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

Habnronenue snexrposusa.

MexnpeaMeTHble CBS3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA. SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3udeckas BEIWMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka. pelieHUE CUCTEMbl YpaBHEHHM, JIMHEWHas (QyHKIUA,
napabosna, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOHM npupoje, nuddysus, ocMoc,
TEIUIOOOMEH JKUBBIX OpPraHu3MOB (BHIbI TEILIONEPEaayuH, TCIIOBOC PaBHOBECHE),
AJIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumusi: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, S3JIEKTPHUYECKHE CBOICTBA METAJUIOB, B3JEKTPOJIUTHUYECKAs IUCCOLMALINS,
rajibBaHUKa.

l'eoepaghus: B1aKHOCTH BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus. npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpEeHUS B TEXHUKE, MOJAIIUIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHMKE (pakeTa, BOJOMET W JpYyrue), JIBUTATENIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUaJiOB, B TOM YKCJIE HAaHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE DJIEKTPOIPHUOOPOB,
KCEpOKC, CTPYUHBI MIPUHTED, AJIEKTPOHArpeBaTEIbHbIE puoOOPHI,
AIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHUA HIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypOBHE CpETHETro OOIIero
oOpa3zoBanus (0a30BbI YPOBEHB) OHKHO OOECHEUUTh TOCTHKCHUE CICIYFOIINX
JUYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOEHUS y4eOHOTro npeaMera «Du3nKa» JOJKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYarOIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHI, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA U ONbITA AESITEIBHOCTH B IMPOLECCE pPeaM3ali OCHOBHBIX HAaIpPaBJICHUN
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpakaaHCKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHM 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YIEHA POCCUICKOr0 OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOLIECYETOBEYECKHX T'YMaHUCTUYECKUX H
JIEMOKPATUYECKUX LIEHHOCTEMH;

TOTOBHOCTH BECTH COBMECTHYIO JEATEIIBHOCTH B MHTEpPECAX TI'PaKIaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTeIbHON OpraHU3allNiy;

YMEHHUE B3aUMOJECHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAaPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH,

2)IATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHMCKOM TPaXIaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA,



[ICHHOCTHOE OTHOLICHUWE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHXCHHUSAM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO MOBEICHMUS;

CIIOCOOHOCTh OIIEHHBATh CHUTYAIlMI0O W INPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JEATEIbHOCTH YUYE€HOTO;

OCO3HAHME JIMYHOTO BKJIAJ1a B IOCTPOCHUE YCTOMUUBOTO Oy AyIIErO;

4)3cTeTHYECKOr0 BOCIIHTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAS 3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAyKe;

5)Tpya0oBOro BOCIIUTAHUSI:

UHTEpEC K pa3iuuHbiM cdepaM MpoPecCUOHATBHOU NEATeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PM3UKOM M TEXHUKOU, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymytieit mpodeccruu U peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BaHUIO B 00JIACTH
bU3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6)3K0JIOrHYeCKOTr0 BOCITUTAHHS

c(hOpPMHUPOBAHHOCTh DSKOJIOTHYECKONM KYJIbTYPhI, OCO3HAaHHE TIJ100aIBHOTO
XapakTepa IKOJOTHIECKUX TTPoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIIEHUE IEUCTBUU B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LIEeJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,

paclIpeHue OIbITa AEATEIBHOCTA SKOJIOTUYECKOM HAINPABICHHOCTH Ha
OCHOBE UMCIOITUXCS 3HAHUH 110 (DU3HUKE;

7)IeHHOCTH HAYYHOT0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH,

OCO3HAHME LEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydyeHus: (U3UKH  OCYIIECTBIATH  MPOCKTHYKD W HCCIEI0BATEIIbCKYIO
NEATEIbHOCTh MHIWBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIe 1eHCTBUSA
ba3oBble Jiornueckue aeiicTBUA.
CaMOCTOSITeIbHO  (hopMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE,
ONpENENsATh LENU JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTIDKCHHUS,



BBISIBIISITh  3aKOHOMEPHOCTH W TPOTUBOPEUUS B  paccMaTpUBAEMBIX
(bu3HYECKUX SABJICHUSIX;

pa3pabaTeiBaTh IUIaH PEHICHHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTePHUATbHBIX M HEMAaTepUaIbHBIX PECYPCOB,;

BHOCUTH KOPPEKTHUBHI B ICSITEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
EJISIM, OLICHUBATh PUCKH MOCEACTBUMN ACSATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSAX  PEaJIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

BJIAJICTh HAyYHOW TEPMMHOJIOTHEH, KIIOYEBBIMH MOHSATUSMU U METOJaMU
(bu3nYecKoi HayKH;

BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEIOBATENILCKON U MPOSKTHOU ACSITENbHOCTU
B 0o0nacTu (pU3UKH, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelieHusl 3ajad (PU3NYECKOTO COJEpKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHUS;

BJAJIeTh BHUJAMU JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAllY, TMPEOOpPa3OBaHUI0 ¥ TPUMEHEHUI0O B PA3IMYHBIX YUeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YIEOHBIX MMPOEKTOB B 00J1aCTH (HU3HKHY;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y ©€ peIIeHUs, HaXOIUTh apryMEHTHI IS JOKa3aTelIbCTBa
CBOUMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl K KPUTEPUHU PEIICHHUS;

aHAMM3UPOBAaTh TIOJIYYCHHBIC B XOJI€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHON
JESTETHHOCTH, B TOM YHCIIC TIPU U3yUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (uU3KMKe B MPAKTUYECKYIO 00JacTh
KU3ZHEJIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmaunmeii:

BJIAJICTh HAaBBIKAMU TOJydeHHUS WHPOpMAUu (HU3UIECKOTO COICPIKAHUS W3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOWCK, AaHAJU3,
CHUCTEMATHU3AIMI0 W WHTEPHIPETANni0 WH(OpMAIMU pa3IWYHBIX BUIOB U (GopM
IPE/ICTaBIICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;



UCIIOIB30BaTh  CpPeACTBa  HMH(POPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUN HSProHOMHUKHU, TEXHUKH OE€30MacHOCTH,
TUTHCHBI, pecypcocOepexXeHusl, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 06€301aCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOrO COACP)KAHUS B Pa3IUYHBIX (opMarax cC
y4éTOM Ha3HAYCHUS WH(POPMAIIUU | IEICBOM ayIUTOPHH, BEIOMpAs ONITUMAJIbHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1efiCTBHA:

OCYILIECTBIIATH OOIIIEHUE HA YpOKaX (PU3UKK U BO BHEYPOUHOU JESITEIHHOCTH,

pacro3HaBaTh MPEANOCHUIKM  KOH(MDJIUKTHBIX CUTyalUd W  CMAr4aTh
KOH(JIMKTHI,

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3pPE€HHUS C HCIIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaKI0TO YJI€HA KOJIJIEKTHUBA,;

NPUHUMATh I1€IM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH W
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ JIOCTHKEHUIO: COCTAaBIISITh IUIAH JEUCTBHUIA,
pacupenensiaTh poiad ¢ y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PEe3yJbTaThI
COBMECTHOM pabOTHI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHKAa KOMAaHIbl B
00IIM pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPUSIM,;

npeajaraTb HOBBIE NPOEKTHI, OLEHHMBATh HAEHU C MO3UIMHA HOBU3HBI,
OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpAKEHKE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
GU3UKM W acCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (POpMyIUPOBATH
cOOCTBEHHBIE 3a1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KAuE€CTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKOW pabOThI ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHUIA;



JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PEILLIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO UM TMPOSBICHUIO JPYAULMU B 00JacTH
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENSIM,

BJaJeTh HABbIKAMU  MO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEpUIAEMbIX JCHUCTBUM M MBICIUTEIbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMUII,

UCIOJIb30BaTh NPUEMBI pedIeKCUH ISl OLUEHKH CUTYallld, BIOOpa BEPHOTO
penieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUSI MO UX
CHUKEHMUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAIU3€E Pe3yJIbTaTOB
NEeSTEeNbHOCTH;

NPUHUMATh Ce0sl, IOHUMAas CBOU HEJJOCTATKHU U IOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX IIPU aHATIU3€E Pe3yJIbTaTOB
NEeATENbHOCTH;

PU3HABATH CBOE MPaBO U MPABO APYIHX HA OMIUOKH.

B nporiecce 10CTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOrPAMMBI 1O
busHKe A7 yPOBHSI CpEHETO 001Iero 00pa3oBaHus y 00y4Jaronuxcs
COBEPUIEHCTBYETCS SMOLIMOHAIBHBIN HHTEJUIEKT, IPEANOIararonii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIIPaBJIECHUS Pa3BUTHS COOCTBEHHOM SMOLIMOHAIBHOU c(hephl,
OBITh YBEPEHHBIM B ceOe;

CaMOPETyJMPOBaHUSI, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJaNnTUpPOBAThC K
SMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTPEMJIEHUE K JIOCTHXKEHHUIO LETU U
yCHexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHUE AEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOXHOCTEMH,

AMIIATUH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHUs, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISITH HHTEPEC U pa3peliaTh KOH(IUKTHI.



NNPEAMETHBIE PE3YJIBTATHI

K koHmy oOydenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPHUPOBATh Ha IMpPUMEpax pojb U MECTO (U3MKU B (POpMHpPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpPA, B Pa3BUTUM COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHUS M3YYEHHBIX (DU3UYECKUX MOJENeil:
MaTepuajbHas TOYKa, HHEPIHAIbHAs CHCTEMa OTCUéTa, aOCOFOTHO TBEPIOE TEIO,
UJICATBbHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUYECKUH 3apsi IPU pelieHur (PU3nUecKux 3ajad,

pacro3HaBaTh (pu3uveckue sBIeHUs (IMPOIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AJIEKTPOAVHAMHUKHU:  PABHOMEPHOE MW  PaBHOYCKOPEHHOE  MPSMOJIMHEWHOE
JBIDKCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE IO OKPY>XHOCTH, HWHEPIHS,
B3auMojiercTBre Ten, Tuddy3us, OpOyHOBCKOE BHKEHUE, CTPOCHUE KUAKOCTEN U
TBEPABIX TEJ, U3MECHEHUE 00BbEMA Tell NP HarpeBaHUM (OXJIAXICHUH), TCILIOBOE
paBHOBECHE, HWCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAILIA3ALMNS, KUIICHUE,
BJIAKHOCTH BO3]1yXa, MOBBIIICHUE JABJICHUS Ta3a IIPU €r0 HarpeBaHUU B 3aKPHITOM
cocylie, CBSI3b MEXAY MapaMeTpaMyd COCTOSIHUSI Ta3a B M30Ipoleccax,
3JIEKTPU3aIA TEJ, B3AaUMOJCUCTBUE 3aPAJIOB;

OMUCHIBATh MEXAHUYECKOE JBUKEHHUE, HMCMOJIb3ys (PU3NUeCKue BETUUYUHBI:
KOOpAMHATA, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
UMIYJIbC TeJla, KHHETUYECKas >HEPrusi, MOTCHIMAJIbHAS dHEPTUsl, MEXaHUYeCKas
paboTa, MexaHWYECKass MOIIHOCTh, IPU OMUCAHUMU TPABUIBLHO TPAKTOBATH
(GUBUYECKUI CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS U EIUHUIIbI,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONINE MaHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJIMYNHAMUY,

ONKCHIBATh M3YUYCHHBIC TEIJIOBbIE CBOWCTBA TE€JI UM TEIUIOBBIC SBJICHUS,
UCTIONB3yd (U3MYECKUE BEJIMYMHBI. JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAS] YHEPIUsl XaOTUUECKOTO JIBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUUHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa rasa,
KO(DPHUIIMEHT TMOJIe3HOr0 JACHCTBHUS TEIUIOBOTO JIBUTATENs;, IIPH OINKMCAHUU
NPaBUJIbHO TPaKTOBaTh (DU3UYECKUH CMBICT HCHOJb3yEMbIX BEJIMYHMH, WX
0003HaYeHUsT W CAWHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIUUMHAM,

ONKMCBHIBATh U3YUYEHHBIEC AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE
sBJICHUS (ITPOIIECCHI), UCIONB3YsT (U3HUYCCKUE BCIMYUHBI. DJICKTPUUCCKHMA 3apsij,
3JIEKTPUYECKOE T0JI€, HANMPSKEHHOCTD MOJIsI, TOTEHIIMA, PAa3HOCTh MOTEHIIUAJIOB,
IpU OMNUCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCMIOJIb3yEeMbIX



BEIMYHMH, MX OOO3HAUYECHMUsS] W EIUHMIIBI;, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUUYHUHY C APYTUMH BEIMUYUHAMH;

aHaJIM3UPOBaTh (PU3UYECKUE MPOLIECChl U SIBJICHUS, UCTOIB3Ys (U3UYECKUE
3aKOHBI Y MPUHIIUIBI; 3aKOH BceMUpHOTo TsaroteHus, |, |1 u |1l 3akonst HeroToHa,
3aKOH COXPAHEHHS MEXAHUYECKOW OHHEPTrHM, 3aKOH COXPAaHEHHsS HMITYJIbCa,
OPUHIIMI CYNEPIO3UIIMA CHJI, TPUHIUIT PAaBHONPABUS HHEPIHUATBHBIX CHUCTEM
OTCuéTa, MOJIEKYJISPHO-KMHETUYECKYI0 TEOpPUI0 CTPOCHHS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CpeJHENH KMHETUUYECKOW PHEPruM TEIIOBOTO JBUKEHUSI MOJIEKYJI C
a0COIOTHON TeMIMepaTypou, MEepBhIid 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
(OpMYJITMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHUE U yCaoBUs (TPaHHUIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPHWHIMIBI JEHCTBUS MAIlMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvaTh YCJIOBHS MX O€30MacHOTO WCIIOIH30BAHUS B
IMOBCEIHEBHOM KU3HU,

BBITIOJIHATD JKCIIEPUMEHTHl 10 HCCIEIOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUU, MPU ITOM
dopMymupoBaTth mpoOiieMy/3amady M TUIOTE3Y YdYeOHOTOo OIKCICPHMEHTA,
coOupaTh yCTaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyIOBaHMS, TPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYILIECTBIIATh MPSAMbIE U KOCBEHHBIC U3MEPEHUs (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJIBHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/bl OLIEHKH MTOIPEIIHOCTEN N3MEPEHNH;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXKIY  (U3NYECKHMMH  BEJIMYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(bUKCUPOBATh PE3YJIbTATHI MOJTYUYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMUUH B BUJIE
Ta0IUI U TPaPUKOB, JIeJIaTh BHIBOJIBI IO pE3yJibTaTaM HUCCIIEIOBAHMS,

coOmro/1aTh MpaBwmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKON W IMPOECKTHOM
NESTENBbHOCTH C MCHOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIaOOPAaTOPHOIO
000pynOBaHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHON (DU3MUECKON MOJIEeNbIo,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a1a9u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3MUYECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOUMBbIE I €€ pEeIICHHs, MPOBOJIUTH Pacdy€Thl U OIICHUBATH PEaTbHOCTH
MOJIYYE€HHOT'0 3HAYEHUS (PU3NUECKON BETUYUHBI,

peliaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTHUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
busnueckue siBICHUS,



UCIOJb30BaTh  MpPH  pPELIEHUH  ydyeOHBIX  3aJady  COBpPEMEHHbBIE
UH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TPEICTaBIICHUs YYEeOHOW M HAay4YHO-TIOMYJSIPHOM MH(POpPMALIMH, MMOTYYEHHON U3
pa3IUYHbIX UICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh NOJIYYaEMYI0 HH(POPMALIHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMH U TEXHHUYECKUMU
yCTPOMCTBAMH, JUIsl COXPAHEHUs 310pOBbsS M COOJIIOIEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLLEH Cpele,;

paboTaTh B TpYIINE C BHIIOJHEHUEM pPaA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAaHUPOBATh padOTy TPyNIlbl, PalMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMAX, aJ€KBATHO OLICHUBAThb
BKJIaJ] K&XJI0OT0 U3 YYACTHUKOB IPYIIIbI B PEILICHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne| HammeHoBamHMme KoaunyecTBo yacon DJIEKTPOHHbBIE
n/ a3/1eJIOB U TeM (mnppornic)
p Beero Kontpoabubl | I[pakTuyecku 0GpazoBaTebHbIe
I | TporpaMMal e padoThI e padoThbI pecypeb
Paznen 1. ®PU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
®dusnka U METOJIbI bubmmorexa TIOK
11 2 https://m.edsoo.ru/7f41bf7
HAayYYHOT'O IMO3HAHUMA 2
Uroro no pazaeny 2
Paznen 2MEXAHUKA
bubmnoreka LJOK
2.1 | Kwunemarnka 5 https.//m.edsoo.ru/7f41bf7
2
bu6mmorexa [JOK
2.2 | Jlunamuka 7 https.//m.edsoo.ru/7f41bf7
2
3aKOHBI COXpPaHCHHUS B Bubmorexa ITOK
2.3 P 6 1 1 https://m.edsoo.ru/7f41bf7
MECXAaHHUKEC 2
Hroro no pazneny 18
Paznen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
OCHOBBI bu6mmorexa [JOK
3.1 | MomekyIspHO- 9 1 https://m.edsoo.ru/7f41bf7

KUHETHYECKOM TCOpHUU

2
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bu6mmoreka [IOK

3.2 Octionet 10 https://m.edsoo.ru/7f41bf7
TEPMOJMHAMHUKHU 5
ArperatHble bubnuorexa LIOK
3.3 | cocCTOsIHHS BEIIeCTBa. 5 https://m.edsoo.ru/7f41bf7
@da30BbIE IEPEXOBI 2
Hroro no pazneny 24
Paznen 4.9JIEKTPOAUHAMUKA
bu6mmorexa [JOK
4.1 | DnexTpocTaTHKa 10 https.//m.edsoo.ru/7f41bf7
2
ITocTosiHHBIN
3JIEKTPUYECKUN TOK bubmorexa TIOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
Toxku B pa3nu4HbIX 5
cpenax B
Htoro no pazneny 22
PeszepBHOe Bpemst 2
OBILEE KOJIMYECTBO
YACOB I10 68
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INIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No KoauyecTBO yacon Jlata DJIeKTPOHHbIE
n/ | Tema ypoka Konr I H3y4eH wpposrIe
Bcero POJILH paKTiieck o0pa3oBaTe/ibHbIE
I ble padoThI He padoThl ns pecypeb
dusnka — HayKa O MPUPOJIC. bubmuoreka [JOK
1 Hayunble MeTo1bI MO3HAHUS 1 https://m.edsoo.ru/ff0c32
OKpYKAroIIero Mupa (=
Ponb 1 mecTo dusuku B
(hopMUPOBaHUH COBPEMEHHOM bubnmoreka [JOK
2 Hay4YHOW KapTUHBI MUPA, B 1 https:.//m.edsoo.ru/ff0c33
MPAaKTHYECKOHN NeATeIbHOCTH €6
NS
Mexanuueckoe OBUKEHHUE.
OTHOCUTENBHOCTh bu6mmorexa [JOK
3 MEXaHUYECKOTO JIBHKEHUS. 1 https:.//m.edsoo.ru/ff0c35
[Tepemenienue, CKOPOCTH, 08
yCKOpEHUe
PaBHOMEpHOE IPSIMOJIMHEHHOE bubmorexa [TOK
4 1 https://m.edsoo.ru/ff0c36
JIBUKCHHC 20
PaBHOyCKOpEHHOE bubmorexa [IOK
5 - 1 https://m.edsoo.ru/ff0c37
MPSIMOJIMHEHHOE JIBUKCHHE %6
CBoOoaHOE TajIcHuE. bubmuorexa [JOK
6 YckopeHnue cBOOOTHOTO 1 https://m.edsoo.ru/ff0c39
HaJacHus cC



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

KpuBonuHeliHoe qBUKEHUE. bu6mmoreka [JOK
7 JIBm>KeHre MaTepuaabHOU https.//m.edsoo.ru/ff0c3a
TOYKH I10 OKPY>KHOCTH da
[IpuHLIAII OTHOCUTENIBHOCTH
bubmuoreka [{OK
lNanmnes. MaepuuanbHble
8 . https://m.edsoo.ru/ff0c3b
cuctemsl orcuera. [lepBrrit 8
3akoH HproToHna o
Macca tena. Cuia. [Ipunnun
. bubmuoreka [{OK
cynepno3uiuu cuil. Bropou
9 https://m.edsoo.ru/ff0c3b
3akoH HeroToHa I 8
MAaTepUaIbHOU TOYKHU o
. bu6mmorexa [JOK
Tperur 3axoH HproToHa mjist
10 https://m.edsoo.ru/ffOc3b
MaTepuaIbHBIX TOYEK o3
3aKOH BCEMUPHOI'O TATOTEHUS. bubnuoreka [JOK
11 Cuna tsxectu. [lepas https://m.edsoo.ru/ff0c3d
KOCMUYECKast CKOPOCTh 00
Cuna ynpyroctu. 3akoH ['yka. bubmorera [JOK
12 https://m.edsoo.ru/ffOc3e
Bec Tena
18
Cuia tpeaust. Kocdbdbunuent
P P bubmuoreka [JOK
Tpenust. Cuiia COpOTUBICHUS
13 https:.//m.edsoo.ru/ff0c3f7
pU JIBUKCHHUH TeJa B 5
KUJKOCTHU WIIH raze -
[ToctynarensHoe 1
bu6mmorexa [JOK
BpalareabHOe ABIKEHUE
14 . https://m.edsoo.ru/ff0c41
abCOIOTHO TBEPJIOTO  Tena. 6

Mowment cuibl. [lnedyo cuibl.



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

VYcnoBust paBHOBECHS TBEPAOTO
Tena

HNMnynsc MaTepuabHON TOYKH,

CHUCTEMBI MaTePUAIIbHBIX TOYCK. bubnunoreka [JOK
15 Nmmynbe cuibl. 3akoH https://m.edsoo.ru/ff0c43
COXpaHEHMs] UMITYJIbCA. dé
PeaktuBHOE ABMKEHUE
PaGoTta 1 MOIITHOCTH CHITEL.
Kunernueckas sneprust bubnnorexa [JOK
16 MaTepuaabHOW TOYKHU. Teopema https://m.edsoo.ru/ff0c45
00 U3MEHEHUU KHHETUYECKONH 02
SHEPTUU
[TorenumanpHas sHEprUs.
[TorenumanpHas sHEPTUs
ynpyro neGopMupoBaHHOW bubmorera [JOK
17 https://m.edsoo.ru/ff0c46
npyxusbl. [loTeHnmansHas 1a
SHEprus Tena BOIU3H o
HOBEPXHOCTHU 3eMJIU
ITorennuaabHBIE U
HenoTeHUuanbHble CHiIbl. CBS3b
paboThl HEMOTEHUIUATBHBIX CHJT bubmuorexa [IOK
18 C U3MEHEHUEM MEXaHUYECKOU https://m.edsoo.ru/ffOc47
SHEPI'UU CUCTEMBI TeJl. 3aKOH 8c
COXPAHEHUS MEXAHUYECKOH
SHEpPIrUn
JlaGopaTopHas pabora
19 «HMccnenoBanue cBs3u pabOThI

CUJIBI C U3BMEHEHUEM
MEXaHUYECKOM YHEPIUU Tela Ha



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

MIpUMepe PACTKEHUS
PE3UHOBOTO KIyTa»

KonrponsHas pabora o Teme

bu6mmoreka [IOK
«Kunemaruka. Jlunamuka.
20 https://m.edsoo.ru/ff0c4b
3aKOHbI COXpaHEHUS B 4
MEXAHUKE» o
OCHOBHBIE TIOJIOKEHUS
. bu6mmoreka [IOK
MOJIEKYJIIPHO-KHUHETUYECKON
21 https://m.edsoo.ru/ffOc4d
Teopuun. bpoyHoBCcKOE 2
newkenue. ubdysus _
Xapakrep JBUKEHUSA U
B3aMOJCUCTBHUS YAaCTHI]
22 BelecTsa. Mojenu CTpoeHHs
ra3oB, )KMJIKOCTEN U TBEPIBIX
TeN
Macca monekyi. KonnyectBo
23 BemiectBa. [locTosiHHas
ABoraapo
TennoBoe paBHOBECHE.
24 Temnepatypa u €€ usmMepeHue.
[Ixana remneparyp Llenbcus
Wneanpueiii ra3z B MKT. Bubmaorexa LIOK
25 https://m.edsoo.ru/ffOc4fd
OcHoBHoe ypaBHeHue MKT o
AOcoiroTHas TeMIiepaTypa Kak
Mepa cpeHel KHHETHIECKOM bubnmoreka [JOK
26 SHEPTHH JIBHXKCHUS MOJIEKYT. https:.//m.edsoo.ru/ff0c51
YpaBHenue MeHeneena- le

Krnaneiipona



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

3akoH /lanpToHa. ['a30BBIC

27
3aKOHBI
JlaboparopHast pabota
28 «HccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMH COCTOSHUS
pa3peKEeHHOT0 raza»
N3ompoueccel B nacalbHOM rase bu6nuorexa [IOK
29 U UX rpadudeckoe https://m.edsoo.ru/ff0c57
NPEICTABIEHHE Oe
BuyTpenHnss sueprus
TEPMOJMHAMHYECKOH CHUCTEMBI
U CIIOCOOBI €€ M3MEHEHUs bubmorexa TIOK
30 ' https://m.edsoo.ru/ff0c59
KomnmaecTBo TermioTel u padoTa. 59
BryTtpeHnHss sHeprus o
OJTHOATOMHOTO HICaJTHHOTO ra3a
bu6mmorexa [JOK
31 Buapl Tenonepenaun https://m.edsoo.ru/ff0c5c
36
VY ienpHas TEMI0EMKOCTh
BemecTBa. KommaecTBo TEmaoTh bubmorexa T[JOK
32 ' https://m.edsoo.ru/ff0c5c
MIpH TeIUIoNeperaye. 36
AabaTHBIH poIiece o
[IepBblit 3aKOH TEPMOAMHAMUKH bubnuoreka [JOK
33 U €r0 IPUMEHEHUE K https://m.edsoo.ru/ffOc5ef
H30IpoLEeccaM c
HeobOpaTtumocTs mporeccoB B bubmuoreka [JOK
34 npupoje. Bropoii 3akoH https://m.edsoo.ru/ff0c62
30

TCPMOANHAMUKU



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

[punuun neiictus u K111

bu6mmoreka [IOK

35 . https.//m.edsoo.ru/ff0c60

TEIUIOBOIM MAIIUHBI
Oa

36 | Uuka Kapno u ero KI1/]

37 DKOJOTHYECKHE MPOOIEeMbI
TEIUIOPHEPTETHKU
O6o0061maromuit ypok bubnmoreka [JOK

38 «MonekynsapHas GU3HKa. https:.//m.edsoo.ru/ff0c69
OCHOBBI TEPMOIUHAMUKH» 38
KonTponbhas padota no teme bu6nuoreka LIOK

39 «MomnekymnspHas pu3uka. https://m.edsoo.ru/ffOc6a
OCHOBBI TEPMOIUHAMUKH» 50
[TapooOpazoBanue u bubnuoreka [JOK

40 | xonpencanwus. Mcrmapenue u https://m.edsoo.ru/ff0c63
KUIICHHE b6
AOCOFOTHAS 1 OTHOCHUTEIIbHAS bu6mmoreka [IOK

41 BJI&YKHOCTb BO3yXa. https://m.edsoo.ru/ff0c64
HachIeHHbIH nap a8
TBEpmoe TemO.
Kpucrannuueckue u amopgHbie
Tena. AHU30TPOIUS CBOUCTB bubnmorexa [IOK

42 ' b https://m.edsoo.ru/ffOc65f
KpucTaiios. JKuakue 0
Kkpuctasuibl. CoBpeMeHHbIE B
MaTepHuabl
[InaBneHue u KpucTauIA3anusl. bubnuoreka [JOK

43 VY aennHas TEIIoTa MaBJICHHS. https://m.edsoo.ru/ff0c67
CyO6numarus 08



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK

44 YpaBHEeHHE TEIIOBOTO OanaHca https:.//m.edsoo.ru/ff0c68
20
DneKTpu3aIus Tel. bubnunoreka [JOK
45 Dnektpuyeckur 3apsn. JBa https.//m.edsoo.ru/ffOc6b
BHUJIA DJIEKTPUUYECKUX 3apsAI0B cC
[IpoBOIHUKH, TUIIEKTPUKHU U
P P bu6mmoreka [IOK
MOJIyITPOBOJTHUKH. 3aKOH
46 https.//m.edsoo.ru/ffOc6b
COXpaHEHUs IEKTPUIECKOTO cc
3apsna -
B3aumopneucTBue 3apsaoB. bubnuoreka [JOK
a7 3axoH Kynona. Toueunsd’ https:.//m.edsoo.ru/ffOc6ece
DIIEKTPUYECKUH 3apsjl 4
Hanpsox€nnocTthb
3JIEKTPUYECKOTO IOJIA. bubnuoreka [JOK
48 [IpuHumn cynepno3zunuu https://m.edsoo.ru/ffOc6df
3JIEKTPUYECKUX TToNer . JInHum 2
HaNPsKEHHOCTH
PaGora cun
bu6mmoreka [IOK
3JEKTPOCTATUYECKOTO MOJIS.
49 https://m.edsoo.ru/ffOc6f0
[Torenmman. PasHocts 0
[IOTEHLIAJIOB a
[IpOBOIHUKY U THUANEKTPUKH B
3J'IpeKT OCTaTUYECKOM nor;e bubmorexa TIOK
50 P ' https://m.edsoo.ru/ff0c70
Jusnexrpuueckas 18
IIPOHULIAEMOCTD o
. bu6mmoreka [IOK
DNEeKTPOEMKOCTD .
51 https://m.edsoo.ru/ff0c71
Konpaencarop

26



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh TUIOCKOTO
KOHJIEHCaToOpa. DHEeprus
3apsHKEHHOTO KOHACHCAaToOpa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72
c0

53

JlabopaTopHas pabota
"M3mepenue 2IeKTPOEMKOCTH
KOHJIeHcaropa"

[Ipuniun nenicTBus u
IIPUMEHEHUE KOHJIEHCATOPOB,
KOMMPOBAJIBHOIO anmapara,
CTPYWHOI'O IIPUHTEPA.
DIIEKTpOCTaTUYECKAas 3alUTa.
3a3eMiIeHHE AJIEKTPOIIPHOOPOB

55

DneKTpUYECKUil TOK, yCIOBUS
€ro CyIIeCTBOBaHUSI.
IlocrosunbIi TOK. CHla ToKa.
Hanpspxkenue. ConpoTuBIIeHHE.
3akon Oma J1s ydyacTKa Lenu

56

TlocienoBarenbHOE,
napajuIesIbHOE, CMEIIIAHHOE
COCIMHEHUE MPOBOHUKOB.
JlaGopaTopHas pabota
«M3y4eHne CMENIanHOTO
COETUHEHUS PE3UCTOPOB»

05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f
0

57

Paborta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

bu6mmorexka [JOK
https://m.edsoo.ru/ff0c78
38

58

3akon OMa I OJIHOH
(3aMKHYTOI) MEKTPUICCKON
uenu. KopoTkoe 3amMbIKaHKeE.

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae
0



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

JlaGopaTtopHnas pabota
«3mepenune IJ1C ucrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUS»

DneKTpOHHAs MPOBOJIUMOCTb
TBEPABIX METAIIIOB.

59 3aBUCHUMOCTH COMPOTUBIICHUS
METAIIJIOB OT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
DNEeKTPUYECKHH TOK B
60 Bakyyme. CBoucCTBa
ANEKTPOHHBIX IMyYKOB
[TonynpoBoaHuKH, UX
coOCTBEHHAs! U IPUMECHAs bubnunoreka [JOK
61 npoBoauMocTs. CBOMCTBA P— https://m.edsoo.ru/ff0c84
N-nepexona. ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B
pacTBOpax u paciuiaBax Bubnuoreka HOK
62 3JEKTPOJIUTOB. https:.//m.edsoo.ru/ff0c82
DNEeKTPOIUTHYECKAs ba
JUCCOLUAIUS. DIEKTPOIIN3
DNEeKTPUYECKUH TOK B ra3ax.
CaMOCTOSITeNIBHBIN | bubmorexa [IOK
63 . https://m.edsoo.ru/ff0c84
HECaMOCTOSITENIbHBIM  Pa3psiI. e
Monnus. [lnazma T
DnexTpuueckue mpudopsl U bubmmorexa HOK
64 https://m.edsoo.ru/ffOc86f

YCTPOMCTBA U UX MPAKTUYECKOE

c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

npuMeHeHue. [IpaBuna TeXHUKH
0€30I1aCHOCTH

OBoGmaromuii ypok bubmuoreka [JOK

65 1 https://m.edsoo.ru/ff0c88
«DNEKTPOAUHAMHKA be
KonTponbHas pabota mo Teme
«Jnekrpocraruka. [loctosHHbBIN
aneKTpudeckuit Tok. Toku B bubnuoreka [JOK

66 | pasTUYHBIX Cpemax» 1 https://m.edsoo.ru/ffOc8a
/Bcepoccuiickas mpoBepovHas 8a
paboTa npu MpOBEICHUH HA
OyMa)KHOM HOCHUTEIIE
Pesepubiit ypok. KontponsHas bubnuoreka [JOK

67 | pabora 1o Teme 1 https://m.edsoo.ru/ffOc8c
"OnexTponuHaMuKa” 56
PesepBHbIit ypok. bubnuoreka [IOK

68 O06o06marmuil ypok mo TeMam 1 https://m.edsoo.ru/ff0c8f6
10 knacca c

OBILEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VI YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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