HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no pusnke 6a30BOro ypoBHsI Ha YPOBHE CPEIHETO 00IIET0 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBAHMI K pe3yibTaTaM OCBOEHUSI OCHOBHOM
oOpazoBaTenbHO nporpammsl, mpeactaBieHHbIXx B OI'OC COO, a Takxke ¢ y4y€Ttom
denepanbHOil pabouel mporpaMMbl BOCIIUTAHMS M KOHLIETIMY MpenogaBaHus y4eOHOro
npeamera «®Puszukay B 00pa3zoBaTelbHBIX opraHuzamusax Poccuiickort deneparuuy,
peanu3yronmxX OCHOBHbIE 00pa30BaTeNIbHbIE IPOTPAMMBI.

Copeprkanue mporpaMmsl 1o (PU3KMKe HAMPABICHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOyuarouiuxcss 10-11 knaccoB mnpu oOydyeHun uX (U3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTENBHOCTHOTO mojaxozaa. [Iporpamma mno
¢usuke coorBercTByeT TpeboBanusiM PI'OC COO k MmIaHUPYEMBIM JIMYHOCTHBIM,
OpEeAMETHBIM W METAaNpeJMETHBIM pe3yjbTaTaM OOyYeHHsS, a TaKXKe YUYHUTHIBACT
HEOOXOJMMOCTh peaiu3allid MEXIPEIMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
HAyYHBIMH YYCOHBIMHU MpeaMeTamMu. B Hell ompeaensitoTcs OCHOBHBIE IEM M3Yy4YCHUS
¢u3KKU Ha ypoBHE cpeiHero o01ero o0pa3oBaHus, INIAHUPYEMBIE PE3YIbTATHIOCBOCHUS
Kypca QU3UKH: INYHOCTHBIE, METANIPEIMETHBIE, IPEIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma no ¢u3uKe BKIIOYALT:

IUTAHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca (PU3MKH Ha 0a30BOM ypOBHE, B TOM
quclie MPeAMETHBIE PE3YJIbTATHI IO TOJIaM 00yUYEeHUS;

coziepkanue yueoHoro npeamera «Pu3nkay 1o rogam o0ydeHusl.

[Iporpamma o ¢u3uke MOXKET ObITh KCIIOIB30BAaHA YUYUTENSIMH KaK OCHOBA IS
COCTaBlIeHUs CBOMX pabouux mporpamm. [Ipu paszpaborke pabodeil mporpammbl



B TEMAaTUYECKOM IJIAHUPOBAHUM JTOJKHBI OBITh YYTEHBI BO3MOKHOCTH UCIOJIb30BaHUS
ANEKTPOHHBIX (UU(PPOBBIX) 00pa30BATENbHBIX PECYPCOB, SBISIOUUXCS y4eOHO-
METOMYECKUMH MaTepHragaMu (MyIbTUMEAUMHBIE TPOrPAMMBI, 3JIEKTPOHHbIE YUEOHUKU
M 33JlaYHUKH, DJIEKTPOHHBbIE OMOJIMOTEKH, BUPTyalbHbIE JIAOOPATOPUM, HUIPOBBIC
MPOrpaMMbl, KOJUIEKIMH LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUMHU
IUAAKTUYECKUE BO3MOXHOCTH HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coJiep KaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUU.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYI0 HHHUIMATUBY YUHUTENIEH U
NPEIOCTaBIsIET BO3MOXKHOCTh JJIsi peaju3alyy PA3TMYHBIX METOJUYECKUX MOJIXO0/I0B
K OpraHu3anuu oOydeHus (U3MKE NpPU YCIOBUU COXPAHEHMsI 00s3aTEIbHOM YacTH
COJIepKaHusl Kypca.

du3rka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBHICTYNAsi B KaUECTBE
y4yeOHOro mpejameTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUM 00
okpyxatomeM wmupe. [lkonpHbII Kypc QU3MKHM —  CHCTEMOOOPAa3yIOIIMAISA
€CTECTBEHHO-HAYYHbIX Y4YEOHBIX MPEIMETOB, MOCKOJIbKY (DU3WYECKHUE 3aKOHBI JICKATB
OCHOBE TIPOIIECCOB M SIBJICHHWM, H3y4aeMblX XHUMHEH, Ouosiorueut, Quanyeckon
reorpadgueit u actpoHomueil. Mcnonb3oBaHMe W aKTUBHOE MPUMEHEHUE (PU3NYECKUX
3HAHMM OMpeNeNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTrWM B cdepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, I[IOJIYYEHUS HOBBIX MaTEpPHATIOBC
3aJlaHHBIMU CBOMCTBaMH M Apyrux. M3ydenwe ¢Gu3MKH BHOCHUT OCHOBHOM BKJIAJB
dbopmMupoBaHue €CTECTBEHHO-HAYYHOMI KapTHHBI Mupa oOy4aromuxcs, B
dbopMupoBaHUE YMEHHUI MPUMEHITh HAYYHBIN METOJl MMO3HAHMS TPU BBITOJIHEHUH UMU
y4eOHBIX UCCIIETOBAHUIA.

B ocHOBY Kypca ¢hu3ukH 111 YPOBHS CpeHEro o01ero oopa3oBaHus MOJIOXKEH Pl
ueH, KOTOpble MOYKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOEHUSI.

Hoess yenocmnocmu. B COOTBETCTBMM C HEW Kypc SBISETCS JIOTHUYECKHU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuall M3 BCEX pa3lelioB (PU3WMKH, BKIIOUAET Kak
BOIIPOCHI KJIIACCUYECKOM, TaK M1 COBPEMEHHOU (PU3HKHU.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEW MaTepHall Kypca GU3NKH 00beTUHEH
BOKpYr ¢usnyeckux Teopuil. Benymum B Kypce sBiserca (QopMHUpOBaHUE
IIPEICTABICHNUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHUH, BEILIECTBE U IOJIE.

Hoesa eymanumapuzayuu. EE peanuzauuss NpeanojaraeT HCIOIb30BaHUE
rYMaHUTapHOTO MOTEHIMaIa PU3NIECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (HU3UKU
C pa3BUTHEM OO0IIecTBa, a TakXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH H
HKOJIOTUYECKUMU TPodIeMaMHu.

Hoesa npuxnaownoii manpaesnennocmu. Kypc Qu3umku mpeamosjaraer 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX NPHIIOKEHUI N3YYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocusayuu peann3yercs MOCPeICTBOM BBEICHHMS JIEMEHTOB COJIEpKaHus,
MOCBSAUIEHHBIX 3KOJIOTHUECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbIC
pPa3BUTHEM TEXHUKM M TEXHOJOTHMH, a Takke OOCYXIEHHUS MpoOJeM palrOHAIBHOIO
MIPUPOAOIIOIB30BaHUS U SKOJOTNYECKON O€30IIaCHOCTH.



CrepXKHEBBIMM 3JIEMEHTaMU Kypca (U3UKM Ha YpOBHE CPEAHEro OOIIEero
oOpa3zoBaHus SBIAOTCA  (Qu3nyeckue Teopun (PopMUpOBaHHE MpPEACTaBICHUN
O CTPYKTYype MOCTpOoeHHUs (U3MUECKON Teopuu, ponH (PyHAAMEHTAIbHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOJIE, TPAHUIAX MPUMEHUMOCTH
TEOpUH, JJIsl ONMCAHUS €CTECTBEHHO-HAYYHbIX SBJICHUI U MPOLIECCOB).

CucTeMHO-/1eSITeIbHOCTHBIHN MOAXO0/ B Kypce (PU3UKHU peain3yeTcs MPek/Ie BCero 3a
CU4€T OpraHu3ali >KCIEPUMEHTANIBHOU JesTeabHOoCTH oOyuaromuxcs. g 0a3oBoro
YPOBHS Kypca (U3HKHU — 3TO UCIIOIb30BAHNUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX padOT, KOTOPHIE B Iporpamme 1o ¢pusnke o0beAMHEHbI
B OOLIMI CIUCOK YUYEHUUYECKHUX MPAKTUYECKUX paboT. Brifenenne B yka3aHHOM MepeyuHe
nabopaTopHBIX pPabOT, NPOBOAMMBIX JUIsl KOHTPOJISI M OLEHKH, OCYIIECTBISETCS
y4acTHHKaMu 00pa30oBaTEIbHOTO MpOIecca UCXOAS U3 OCOOEHHOCTEH MIIAHUPOBAHUS U
ocHailleHus kabunera ¢usuku. [lpu 3ToM obecrnieunBaeTcs OBlIaJeHHE 00YUYaIOUUMUCS
YMEHUSIMU  TPOBOJMTH KOCBEHHBIE HW3MEPEHMs, HCCIENIOBAaHUA 3aBHCHUMOCTEN
(¢u3MUeCcKUX BEJIUYHMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THITOTES.

Bonbiioe BHUMaHue yeseTcst peleHnIo pacu€THRIX U KaueCTBeHHBIX 3ajad. [Ipu
TOM U1 Pacu€THBIX 3aJa4 MPUOPUTETOM SBISIIOTCS 3aJaud C SBHO 3aJaHHOU
¢uznuecko  MOJENbIO, TO3BOJIAIONIME NPUMEHSITh  HM3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO0 pasjiesia Kypca, Tak U MHTErpUPYsS 3HAHMS U3 Pa3HbIX
paznenoB. J[ns KauecTBEHHBIX 3ajlad MPUOPUTETOM SBIISIIOTCS 3aJaHMs HAa OOBSICHEHUE
NpOTeKaHUsT (PU3NYECKUX SIBJICHUN M MPOIIECCOB B OKPYKAIOIIEH KU3HM, TpeOyrolue
BbIOOpa PU3NYECKON MOJIETTH IJIsi CUTYaIlUH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBetctBUM ¢ TpeboBanusiMu PI'OC COO k maTepHaTbHO-TEXHHUYECKOMY
oOecrieyeHnto yueOHOro rpoiiecca 6a3oBblil YpOBEHb Kypca (PU3HUKH HA YPOBHE CPETHETO
oOmrero o0pa3oBaHUs JOJKEH M3y4aThCs B YCIOBHSAX MPEAMETHOTO KaOuWHeTa (U3UKH
WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B xkabunere Gpu3nuku 10KHO OBITH HEOOXOIMMOE JabopaTopHOEe 000pYAOBaHUE
JUTSL BBITIOJIHEHUS YKa3aHHBIX B MporpamMMe Mo (U3MKE YYEHUYECKUX MPAKTHUECKHUX
paboT B IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMOHCTpallnOHHOE 000pyZ0BaHHE (POPMUPYETCS B COOTBETCTBUU C HMPUHIUIIOM
MUHUMAIBHON  JIOCTATOYHOCTH H OOECTIEeYMBAET IOCTAHOBKY TMEPEUMCICHHBIX
B IporpamMme Mo (U3MKE KIIOUEBBIX IEMOHCTpPAIMA i UCCIIENOBAHUS H3y4aeMbIX
SIBJICHUN M TPOIIECCOB, YMIUPHIECCKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHECHUM.

JlabopatopHoe oOopymoBaHWE [IJIi  YYCHHYECKHMX  MPAKTUYECKUX  padboT
GopmupyeTcst B BU7ie TEMaTHUYECKUX KOMITJIEKTOB U 0OECIIEUnBAETCs B pacuére OJHOTO
KOMITJIEKTa Ha JBYX OOydJarommxcs. TemaTHdeckue KOMIUIEKTHl J1abopaTOPHOTO
000pyAOBaHMSI JOKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCTIOIB30BaHUH aHATIOTOBBIX
1 nU(pOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
U poBbIX JTAOOpaTOPHIl.

OCHOBHBIMH LETSIMM  U3y4eHUS] (U3UKH B 00IIEM OOpa30BaHUM SIBISIOTCS:

(opMHpOBaHUE MHTEpECA U CTPEMJICHUS OOYYalOIIMXCS K HAYYHOMY H3YUYECHHIO
MPUPOBI, PA3BUTHE WX UHTEIUICKTYaTbHBIX W TBOPUYECKUX CITIOCOOHOCTEHH;



pa3BUTHE TPEACTABICHU O HAyYHOM METOJAC TO3HaHUS U (OPMHPOBAHUE
HCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa HW3Y4YCHUS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHue yMEHUN OOBSICHATH SBICHUS C MCIOJIB30BAaHUEM (PU3MUECKUX
3HAHWHA W HAYIHBIX JIOKA3aTEITbCTB;

dbopMHUpOBaHUE TIPSACTABICHHA O poiv (U3UKKA IS Pa3BUTHA JAPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkeHne STHX IeJiel 0O0CeCIeYMBAcTCS pEIICHUEM CIISAYIONUX 3aJ1auB
npoliecce n3y4eHus Kypca (pu3uKy Ha ypoOBHE CpeTHEro o0Iiero oopa3oBaHus:

NPUOOPETCHHE CHUCTEMBbI 3HAHMK 00 0o0muX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TCOPHUAX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (DH3UKY, 3JICKTPOJIUHAMHUKY,
KBAaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPODU3UKH;

dbopMHUpOBaHUE YMEHHUHW NPHMEHATh TEOPETHYCCKUE 3HAHUSA JUIT OOBSICHCHHS
¢u3HUeCKHX SBICHUH B TPUPOJAE W JUIS TPHHITHS TPAKTHYCCKUX PCIICHUNB
TIOBCCTHCBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 3a]ad C SBHO 3aJaHHOW (PU3HUYECKOU
MOJIENbIO, 3a/1a4, TOAPa3yMEBAIOIIUX CAMOCTOSTEIPHOE CO3/IaHne (PU3HMUECKON MOICIH,
aJIeKBaTHOM YCIIOBUSIM 3a]1ayH;

NOHUMaHHe (PU3NYECKUX OCHOB U MPUHIIUIIOB IEUCTBHS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSAHUS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH  CaMOCTOATEIbHOTO IUJIAHUPOBAHHMS W  IPOBEICHUS
(Gu3MUECKUX IKCIIEPUMEHTOB, aHAM3a W MHTEPIIpETaluu UHPOPMAIIMH, ONpPeIeIeHUs
JIOCTOBEPHOCTH TMOJTYYEHHOTO PE3yJIbTaTa;

CO3JAHME YCIOBUW JUISI PAa3BUTHUS YMEHUM IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha wusyuenne ¢usnku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpaszoBanus otBoautcss 136 wacoB: B 10 kmacce — 68 wacoB (2 vaca B HeEN0),B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o Gu3ukKe rnepedeHb J1a00paTOPHBIX U MPAKTHUECKUX
paboT ABISAETCS PEKOMEHIOBAHHBIM, YYUTEJb JeIaeT BEIOOP MPOBEACHUS 1a00PaTOPHBIX
paboT U OMBITOB ¢ YYETOM MHIUBUAYATHHBIX OCOOCHHOCTEHN 00yJaroImXcs.

JIro6as paboyvasi mporpaMmMa JIOJKHA MOTHOCTRIO BKITIOYATh B C€0s collepKaHue

JAHHOW MPOTPaMMBI IO (hHU3HUKE.



10 KJTIACC
Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOI' 0 O3HAHUA

@dusuka — Hayka o0 npupone. Hayunesie MeTOABI MO3HAHUA OKPYXKAIOUIEr0 MUpa.
Pounb 3kcieprMeHTa U TEOPUH B MIPOLIECCE MO3HAHMS PUPOJIbI. DKCIIEPUMEHT B PUBHKE.

MopenupoBanue (U3MYECKUX SBIECHUNM U mpoueccoB. HayuHble rumoressl.
duznyeckue 3aKOHbl U TEOpUU. ['paHMIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUA.

Ponb u Mecto ¢pusuku B (OpMHUPOBAHUM COBPEMEHHOM HAYYHOU KapTHUHBI MUDA,
B [IPAKTUYECKOMN JIEATEIBHOCTH JIIOJIEH.
Jlemoncmpayuu

AmnanoroBsie U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3znen 2. Mexannka
Tema 1. Kunemamuxka

Mexanundeckoe BuxkeHre. OTHOCUTEIBHOCTh MEXaHUUECKOro IBUXKEeHUs. Cuctema
orcu€ra. TpaekTopusi.

[Tepemerienne, CKOPOCTh (CpeIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepuajibHOM TOYKHM, KX MPOCKIMM HAa OCHU CHUCTeMbl KoopauHat. CloxkeHue
NEPEMELIECHUN U CIIOKEHNE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TMPAMOJUHEHHOE JBUKeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTHU, YCKOPEHUS, T U MEPEMEIICHUSI MaTepruaJbHON
TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHue cBOOOIHOTO MaIeHUsI.

KpuBonmHueitHoe nBuxeHue. [[BUKEHHME MATEpUAIBHOW TOYKH IO OKPYKHOCTH
C TOCTOSTHHOW MO MOAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JINHEWHAsA CKOPOCTh. [lepros
U yactoTa oOpaiienus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIHIOMETpP, ABUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEPEIayu.

Jlemoncmpayuu

Mogenb cHuCTEMBI OTCYETA, WIUIIOCTpAlUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBUYKEHUS.

[IpeoGpazoBaHue ABUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Taenue Ten B BO3yXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne paBwkeHWs Tena, OpPONIEHHOTO TIOA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHuss CBOOOTHOTO ITaICHUS.

Hamnpagiienue ckopocTy Npu ABUKEHHUH 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHrne HEPaBHOMEPHOIO [BWIKEHHUS C LEJIbI0 OIPENEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY  IYTAMHU, IPOUIECHHBIMU  TEJIIOM3a
[I0CJICIOBATEJIbHBIE PaBHbIEC IIPOMEKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBUKCHUUC
HavyaJabHON CKOPOCTBIO, PABHOM HYIIIO.

N3yyeHue [BUKEHUSA IIApUKa B BA3ZKOM KUIAKOCTH.

N3yuyenue nBUKEHUA Tena, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Tpunuun otHocutenbHOCTH ['amunes. Ilepsoiii 3akoH HeroToHa. MHeprnansHbie
CHCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akon HeroTroHa s
MaTepUualibHOW TOUKHU. TpeTnit 3akoH HproTOHA A1 MaTepUaibHbIX TOYEK.

3akoH BceMupHOTro Tarorenus. Cuna tsoxkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenusi (mokos, ckoibxeHusi, kadeHus). Cuna tpenusi. Cyxoe
TpeHue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIPOTUBJICHUS NIPU JBUKECHUHU TEJIA B )KUJIKOCTH WJIU rase.

[TocTynaTenpHOE M BpaliaTeIbHOE IBI)KEHHUE a0COFOTHO TBEPIOTO Tea.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. Y CioBus paBHOBECHS
TBEPJIOTO TEA.

TexHu4yeckrne yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHHE: MOAIIUITHUKY, TBUKECHHUE
VUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuUu.

CpaBHeHME MacC B3aMMOEHCTBYIOMIMX TEJI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CiioxeHue cui.

3aBUCHMOCTPD CHIJIBI YIIPYTOCTH OT JAe(OpMaIIiH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUM.

CpaBHEHHE CUJT TPEHUSI TTOKOS, KaU€HUS U CKOJIBKEHHUS.

VYcnoBus paBHOBECHS TBEPIOTO Teyla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

N3yueHue nBm>xeHUs: Opycka 1Mo HaKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIOPYTrOCTH, BO3HHUKAIOIMIMX B TNPYXKHUHE U
pe3nHOBOM 00pa3iie, OT uX JepopMalnH.

HccnenoBanue ycaoBui paBHOBECHS TBEPAOIO Tejia, UMEIOIIEr0 OCh BPAIICHHUS.



Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MaTepuaibHOM TOYKM (Tesa), CUCTEMbl MaTepUaIbHbIX TOUEK. VMITynbe
CWIbl M M3MEHEHWE HMIyJIbca Tena. 3aKOH COXPAaHEHUs HMIylbca. PeakTuBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCTG CHIIBI.

Kunernueckast »sHeprusi MarepualibHOM TOuku. Teopema 00 U3MEHEHHUH
KUHETUYECKOW IHEPTUH.

[lotenumanbuast sHeprus. lloTeHuunanbHasg >HEPrus ynpyro JneopMupoOBaHHOU
npyxuHbl. [loTeHIManbHas SHEprus Tejaa BOJIM3U NOBEPXHOCTH 3eMJIH.

[ToTeHuuanbHble U HEMOTEHIMANbHBIE CHIIBL. CBsI3b paOOThI HEMOTEHIIMABHBIX CUJI
C U3MEHEHUEM MEXAHUYECKOM YHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKON
JHEPIUHU.

VYIpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KOIED,
IPY>KUHHBIA [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE 1BUKEHHUE.

[lepexon moTeHMAIBHOM SHEPTUH B KWHETHUECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne abCOMIOTHO HEYTIPYTOro yAapa ¢ MOMOILBIO JBYX OJIMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHMUYECKON SHEepruu Tela
Ha [IPUMeEpE PACTKEHUs PE3UHOBOIO KIyTa.

Pazjnen 3. MoJiekyJsipaasi pu3nka ¥ TepMOIUHAMUKA
Tema 1. Ocnogvt MoneKyIAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUUM M HX OINBITHOE
obocHoBanme. bpoyHoBckoe nBmxkenue. Juddysumsa. Xapakrep OBWKEHUS U
B3aWMOJICMCTBHS YaCTHUL BellecTBa. MOJenu CTpOCHUS Ia30B, )KUIKOCTENU U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojenel. Macca 1 pa3Mepbl MOJIEKYI.
KomuuecTBo BemectBa. [loctositHHast ABoraapo.

TermoBoe paBHOBecue. Temmepatrypa u €€ wu3Mmepenue. lllkanma Ttemmepatyp
Llenbcus.

Mogens uaeanbHoro ra3za. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KMHETUYECKOU
TEOPUHU HJICATTLHOTO raza. AOCOTIOTHAS TeMIepaTypa Kak Mepa CpelHed KHHETHICCKOM
SHEpPruU TEIUIOBOrO ABWKEHUA 4dacTull raza. Illkama temneparyp KenbBuna. 1'azoBbie
3aKkoHbl. YpaBHeHue Menneneesa—Knanelipona. 3akon [lanpToHa. W3o0mpoleccsl
B UJICATLHOM ra3e ¢ MOCTOSTHHBIM KOJIMUECTBOM BellecTBa. ['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n3o0apa.

TexHuueckue yCcTpoilcTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnpIThI, TOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BEIIECTBa, (hoTorpaduu MONEKYI
OPraHUYECKUX COCTUHEHU M.

OnpiThl 0 AP GY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopnens onbita TepHa.

OMnBIThL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Mopens, HILUTIOCTPUPYIOIIAs IPUPOAY JaBICHUS ra3a HA CTEHKU COCYIa.

OnBITHL, WIUTFOCTPUPYIOLNE YPABHEHNE COCTOSIHUS UJI€AJIbHOTO ras3a, N30MpOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

Omnpenenenue Macchl BO3/lyXa B KJIaCCHOW KOMHAaTe Ha OCHOBE MU3MEpPEeHHI 00bEMa
KOMHATBhI, JABJICHUSI U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMETPaMH COCTOSIHUS Pa3pekKEHHOIO rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepmonuHamuyeckass cuctema. BHYTpeHHSsI DJHEpruss TEPMOJIUHAMHYECKOU
cucTeMbl U crmocoObl e€ m3MeHeHus. KommuecTBo TeminoTel u pabora. BHyTpeHHss
SHEPrusl OJJHOATOMHOTO HJCaJbHOrO raza. Buasl Termonepenaun: TEMIOMPOBOIHOCTD,
KOHBEKLIMS, U3Ty4YEHUE. Y IeIbHas TEIIOEMKOCTD BellecTBa. KoMuecTBO TEIUIOTHI PU
TEeIJIonepeaaye.

[Tonsitue 06 agnadataom nporecce. [lepsolii 3akoH TepMoanHamMuku. [Ipumenenue
NEPBOrO0 3aKOHAa TEPMOAMHAMHUKH K wu3omporeccaM. ['paduueckas HHTEpIpeTALHs
paboTHI raza.

Bropoii 3akon TepmoanHamMuku. HeoOpaTHMOCTh MPOIECCOB B IPUPO/IL.

TennoBeie MammHbL. [IpuHIUNB qelicTBHS TeTUIOBBIX MarmmuH. [IpeoOpazoBanus
HHEPTUU B TEIIOBBIX MamuHaX. KoadduineHT noae3Horo 1eicTBrs TEII0BON MaIIHHBI.
[Mukn KapHo u ero xo3¢pUIMEHT MOJE3HOTO AEUCTBHA. DKOJOTHYECKHE IMPOOIEeMBI
TEIJIO3HEPTETUKHU.

TexHuueckne ycTpoilCTBa U MPAKTUUYECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTUH TeJia TP COBEPILICHUU paOOThI: BEUIET IPOOKHU U3
OYTBUIKM TIOJT EWCTBHEM CXXATOr0 BO371yXa, HarpeBaHue ddupa B JATYHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meneHnne BHyTpeHHEW SHepruu (TeMIeparypbl) Tella MpU TEIonepeaaye.

OmnbIT o anabaTHOMY pacCIIMPEHUIO BO3/1yXa (OMbIT C BO3IYIITHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOpaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3smepenne yaenbHON TEITOEMKOCTH.



Tema 3. Acpezcammnivie cocmoanua eewjecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. Mcnapenue u kuneHue. AOCONIOTHasT U
OTHOCUTENbHAsI BJIAXKHOCTh BO3Ayxa. HacelmeHHslii mnap. VYaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucramnmuyeckue u amopdHble Tenaa. AHU30TPONHS CBONCTB
kpuctaioB. Kunkume kpucramuibl. CoBpeMeHHble Marepuanbl. [lnaBneHne wu
KpUCTalin3anus. Y aenbHas TemioTa miasienus. Cyoaumanusi.

YpaBHeHUE TEMIOBOro OaaHca.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJIOTMM TIOJYYEHHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCHIIIEHHBIX MTAPOB.

Kunenue npu NOHU>KEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIIAYXKHOCTH.

HaGmronenue HarpeBaHus U MIJIABJIEHUS KPUCTAINIMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTasIoB.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

M3MepeHre OTHOCUTEIBHOM BIIaKHOCTH BO3yXa.

Paznen 4. DiieKTpOAMHAMHKA
Tema 1. Inekmpocmamuka

DOnekTpu3auus Tel. DJEKTpUYecKUuM 3apsan. JIBa BHIAa 3IIEKTPUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAJIEKTPUKU U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsiaa.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHbll 3J€KTpUYECKUN 3apsl.
Dnektpuueckoe noje. Hanpssk€HHOCTH 3nekTpudeckoro noiid. [IpuHumn cyneprno3unuu
ANEKTPUYECKUX MoJeH. JIMHUN HaNpsy)KEHHOCTH AJIEKTPUUYECKOTO TOJIA.

PabGora cun anmekrpoctatudeckoro mojs. IloreHnman. Pa3HOCT MOTEHIIMATIOB.
[IpoBOIHMKM UM JUABNEKTPUKA B JJIEKTPOCTATUYECKOM 1oje. Jluamexrpuyeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apssKeHHOT0 KOHAEHCATopa.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOII,
ANEKTPOMETP,  DJEKTPOCTaTUYECKas  3alluTa,  3a3€MJICHHE  BJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN armnapar, CTPyHHbBINA PUHTED.

Jlemoncmpayuu

Y CTpolCTBO U NPUHLIKIN AEHUCTBUS JIEKTPOMETPA.

B3anmopenicTBrue HA3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[IpoBOHKKH B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTpOCTATUYECKAs 3allUTa.



JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOr0 KOHJAEHCATOPA OT IJIOLIAIH IIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHAEHcaTopa.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmosannwtii 3nexkmpuueckuil mok. Toxu ¢ paziuunvlx cpeoax

DIIEKTPUUYECKUN TOK. Y CIOBUSA CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOUHMKHN
Toka. Cuia Toka. [IoCTOsIHHBIN TOK.

Hanpsixenne. 3akon OMa 1151 ydacTKa LEIu.

DNEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEIIECTBA.
IlocnenoBaTenpHOE, NAPAIIENBHOE, CMEILIAHHOE COEIMHEHHUE POBOJHUKOB.

PaGota sanexrpuueckoro Toka. 3akoH [xoyns—JIenuna. MomHOCTb 3J€KTPUUYECKOTO
TOKA.

DIIEKTPOABWKYIIASI CUJia U BHYTPEHHEE COMPOTHUBIIEHWE MCTOYHMKA TOKAa. 3aKOH
OmMa 17151 TIoJTHOM (3aMKHYTOM) AeKTpruueckoi 1enu. KopoTkoe 3aMbikaHue.

DJIEeKTPOHHAsI TPOBOJUMOCTD TBEPABIX METAIIIOB. 3aBUCUMOCTh COITPOTUBIICHUS
METaJUIOB OT TeMneparypbl. CBEPXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoauuku. CoOCTBEeHHAsI U TPUMECHAas! TPOBOUMOCTH TOJTYIIPOBOIHUKOB.
CaotictBa p—n-niepexona. [TonynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAaxX U paciulaBax 3JAEKTPOIUTOB. DJIEKTPOIUTHUECKAS
JIUCCOLMAIUsL. DICKTPOJIH3.

DJNIeKTpUUYECKUM TOK B razax. CaMOCTOATENIbHBI U HECAMOCTOSITEIIbHBIN pa3psil.
Monnus. [Inazma.

TexHuueckne ycTpoilcTBa U MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKH TOKa, JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, SJIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIM JHOJ, TEPMUCTOPHI U
dboTope3nucTopsl, MOTYIPOBOAHUKOBBIN AMO/I, TAIbBAHHUKA.

Jlemoncmpayuu

N3Mmepenue cuibl TOKa U HAIPSKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS LIUIIMHIPUIECKUX TPOBOTHUKOB OT JIMHBI, TIOLA N
MOIIEPEYHOr0 CEYEHUs U MaTepuala.

CwmenanHoe COeTMHEHUE MPOBOJHUKOB.

[Ipamoe  wm3MepeHMe  BIEKTpOJABMXKyIIEM  cuwibl. KopoTkoe  3amblkaHue
rajJbBAHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCUMOCTbH CONPOTUBJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTh BO31yXaA.

OIHOCTOPOHHSAS MPOBOJUMOCTD THOJIA.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3y4eHne cMemanHOro COeTMHEHUS PE3UCTOPOB.

W3mepeHre HIEKTPOIBWIKYINECH CHUIBI WCTOYHHMKA TOKA W €ro BHYTPEHHETO
COTIPOTHBIICHHSI.

HaGmonenue snexkrponusa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca pusuku 6azoBoro yposHs B 10 ki1acce OCyLIECTBIAETCS € yUETOM
coJiep KaTesIbHbIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJOTUH, XUMHUH,
reorpauu U TEXHOJIOTUH.

Mesicnpeomemuvie nowsamus, CBA3aHHBIE C HW3YYEHHEM METOAOB HAy4YHOIO
NO3HAHUS: ABJIICHUE, HayYHbIH (DAKT, TUIOTE3a, PU3NYECcKas BEJIMYMHA, 3aKOH, TEOPHs,
HaOJI0IEHNE, SKCIIEPUMEHT, MOJIETIMPOBaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pelnieHHe CUCTEMBl ypaBHEHMH, JMHEHHas (yHKUus, napadoia,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'E€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPBI U MX
IIPOEKIIMU HA OCH KOOPAUHAT, CJIO)KEHUE BEKTOPOB.

buonocus: mexaHnudeckoe [BHXKEHHE B JKMBOW mpupoae, Auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OPraHu3MoOB (BUIbI TEIUIONEpEaayun, TEIJIOBOE PAaBHOBECHE),
JIIEKTPUYECKUE SABJICHUS B KUBOU IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, JKUIKOCTEM U Tra3os,
JNEKTPUYECKUE CBOMCTBA METAJIOB, DJIEKTPOIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

I'eoepagpus: BIaxHOCTh BO3/YyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE JBUKEHUN C HCHOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, IIOAUIUIIHUKH, WCIOJIb30BAHUE 3aKOHA COXPAHECHUS HMIIYJIbCAB
TEXHHUKE (pakeTa, BOJOMET W APYrHE), NBUraTENIb BHYTPEHHEIO CrOpPaHHUs, MapoBas
TypOMHa, OBITOBOM XOJOIUIBHUK, KOHTUIIMOHEDP, TEXHOJIOT U MOJTyYEHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YHUCJIE HAHOMATE€pUaJIOB, U HAHOTEXHOJOTUH, IEKTPOCTATUYECKAS
3alUTa,  3a3€MJIEHHE  DJJIEKTpPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  HpHUHTEP,
AJIEKTpOHArpeBaTeIbHble IPUOOPHI, FTEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Pu3Mka» HA YpPOBHE CpPEAHETO O0OIIero
oOpa3zoBanus (0a30BBIi ypOBEHB) JOHKHO OOCCIEYUTh JOCTIKCHHE CIICTYIONINX
JIMYHOCTHBIX, METANIPEIMETHBIX M IPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pPE3YyJbTaThl OCBOEHUS y4yeOHOro mnpeamera «Duzuka» IOIKHBI
OTpa)kaTb  T'OTOBHOCTb W  CIIOCOOHOCTh  OOY4YarOIIMXCS  PYKOBOJCTBOBAThHCA



chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTAM POCCHUMCKOro OOIIECTBa, paCIIMPEHUE >KU3HEHHOIO OIbITa W OIBITa
NESATEIIbHOCTA B TMPOLECCE peaau3alvyd OCHOBHBIX HANPABICHUM BOCIIHUTATEIIBHOU
JESITEIIbBHOCTH, B TOM YHUCJIE B YAaCTH:

1) rpa:kIaHCKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTh TPAKIAHCKOW MO3UIIMKM OOYYAIOIIET0CsS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTRa;

NPUHATHE  TPAIUIMOHHBIX  OOINICYETIOBEYECKUX  TyMaHUCTHYCCKUX U
JEMOKPATUYECKUX [IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B HWHTEPECAX TIPaKIAaHCKOTO
001ecTBa, Y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHU3aluHy;

YMEHHUE B3aUMOJICHCTBOBATH C COIUAILHBIMUA WHCTUTYTAMH B COOTBETCTBUHU C MX
(GYHKIUSAMHU ¥ HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JCSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPAKTAHCKON MIEHTUYHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXKECHHSIM
POCCUHCKUX YYEHBIX B 007aCTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIMTAHUSA:

c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHWUBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBCHHBIC HOPMbI M IIEHHOCTH, B TOM YHCJIC B
NESATENbHOCTA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIJIa B IOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMS:
ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETHKY HAyYHOTO TBOPUYECTBA,
MpUCYIIEro (GU3NIECKON HAYyKE;



5) TpyA0BOr0 BOCIIUTAHMS:

MHTEpEC K pas3auuHbIM cepaM npodhecCHOHATBHOU JeATENbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3UKON M TEXHUKOH, YMEHHE COBEPILATH OCO3HAHHBIA BBIOOp Oyayien
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 001acTH (HPU3UKU
Ha TPOTSDKEHUU BCEH JKU3HH,

6) IKOJIOrHY€CKOr0 BOCIIMTAHUS :

c(hOpMUPOBAHHOCTh IKOJIOTHYECKOHN KYJIBTYPhl, 0CO3HAHUE II100aIbHOT'O XapaKTepa
AKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUUA B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJed YCTOMYMBOTIO Pa3BUTHUS YEJIOBEUECTBA;

Pacmupenue ombiTa AESTEIBHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAaHUH 110 QU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMUSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HUECKON HAYKH;

OCO3HAaHHE LIEHHOCTU HAyYHOW AEATEIBbHOCTU, TOTOBHOCTH B MPOLECCE M3YUYEHUS
(U3UKU  OCYWIECTBIATh  NPOEKTHYD U HCCJIENOBATENbCKYIO  JI€ATEIbHOCTh
UHAVBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUSA
ba3oBble Jiornyeckue 1eicTBuU:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OIIPCACIIATD LHCIU ACATCIbHOCTH, 3a1aBATh ITAPAMCTPBI U KPUTCPUHU UX JOCTHUIKCHHA,

BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PHU3HMUECKUX
ABJICHUAX,

pa3pabaTpiBaTh IIJIaH pEIIEHUS MPOOJEMbI € YYETOM aHaIM3a HWMEIONUXCS
MaTepHaIbHbIX U HEMATEPUAILHBIX PECYPCOB;

BHOCHTBb KOPPCKTHUBLI B JACATCIIbHOCTh, OOCHHNBATL COOTBCTCTBUC PC3YJILTATOB
OeJIsiM, OLICHUBATL PHUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTHU,

KOOPJAMHUPOBATh U BBINOJIHATH PA0OTy B YCIOBUSIX PEANbHOTO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUC IIPHU PCIICHUH )KU3HCHHBIX HpO6J’I€M.

ba3oBble uccienoBaTelbCKue JeiiCTBUS.

BIIaJICTh HAYYHOWM TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATUSIMU M METOJaMHU
bu3nUYecKol HayKH;

BJIaJICTh HAaBBIKAMH Y4YEOHO-HCCIIEIOBATEILCKON W TMPOEKTHOU JI€ATEIBHOCTH
B o0sacth (PU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY



METOJIOB PEIICHUS 3a7a4 (PU3HUECKOr0 COACPKAHUS, IPUMEHEHUIO PA3IMYHBIX METOJIOB
MO3HAHUS;

BJIAJE€Th BUIAAMHU JCATENBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpEeTalny, NpeoOpa3oBaHuI0 U MPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX CUTYyalUsX,
B TOM UYHCJI€ IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JACTH (PU3HKHY;

BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBA3U U AKTYaJW3UpPOBATh 3a7a4y, BbIABUTATh
rUNoTe3y e€ peuieHus, HaXOAUTh apryMEHTHI JJIs I0Ka3aTelIbCTBA CBOMX YTBEPXKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH MOJYYECHHBIE B XOJ€ DPEIICHUS 3aJa4M pe3yJbTaThbl, KPUTHUECKU
OLICHMBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U  (GOpMYJIMpOBaTh COOCTBEHHbIE 3a7aud B  00pa3oBaTesIbHOU
JEeSTEIBHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TNEPEHOCUTh 3HaHUs 10 (U3MKEe B  TNPAKTUYECKYI0  00JIacTh
KU3ZHEJEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, MPE/JIaraTb OpUruHAIbHBIC TTOIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, I0MyCKAIOI[1e albTePHATUBHbIE PEIICHUS.

Pab6ora ¢ nnpopmanmeii:

BIAJIETh HaBBIKAMH TONY4YeHHs HHpopMarmu (QHU3UIECKOro  CoJepiKaHUs
U3 HMCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIICCTBISATH TIOWCK, AaHaJW3,
CHUCTEMAaTH3allMI0 W HHTEPIpPETANi0 HWHPOPMAIMK pPAa3IMYHBIX BHIOB H (OpM
IpeICTaBIICHUS;

OILIEHWBATH JIOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJIh30BaTh CPEACTBA WHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH
B PpCUICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX ¥  OpPraHHM3AIMOHHBIX 33134
c coOmoaeHueM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH OCE30MAaCHOCTH, THUTHEHBI,
pecypcocOepeKeHHsI, TPaBOBBIX M OSTUYECKHMX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJEPKAHMS B Pa3IUYHBIX (opMarax ¢ y4éToOM
Ha3HAueHUs HMHQPOpPMAIMM U LEJIEBON ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMmy
MPE/ICTABICHUS U BU3YyaIU3aIUH.

KomMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU M BO BHE-YPOUHOU IEATEITLHOCTH;
pacrno3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYyaIlui U CMSATYaTh KOH(DIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHOM Y MHWBHUAYaJIbHON PabOTHI;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUM C YUYETOM OOIIMX UHTEPECOB,
Y BO3MOXHOCTEMN KaXKJA0r0 WIeHa KOJIJIEKTUBA;



NPUHUMATh LEJIM COBMECTHOU JESITEIIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
JNEUCTBUS T10 €€ NOCTMKEHHUIO: COCTABIIATH IUIAH JAECUCTBUM, PACIIPEAEIATD POJIM C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIaJa M KaXXJOTO Y4YaCTHHMKA KOMAaHIbI B OOLIUN
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb  HOBBIE  IPOEKTHI, OLEHWBATh MJIEU C T[IO3ULUUA  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNUMOCTH;

OCYIIECTBIIATH MMO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUSX,
MPOSIBJISITh TBOPUYECTBO U BOOOPAKEHUE, ObITh HMHUIIUATHUBHBIM.

PeryiasiTuBHble yHHBepCAJbHbIe y4eOHbIE JTeHCTBUS
Camoopranusanus:

CaMOCTOSTEIBLHO OCYIIECTBISATh MO3HABATEIbHYIO ACSTEIILHOCTD B 00J1acTU (PU3UKU
U ACTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUSA PACUYETHBIX M KaueCTBEHHBIX 3ajad,
IJIaH BBITIOJIHEHUSI TPAKTUYECKOW paboThl C y4€TOM HMMEIOIMIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOYTCHUM;

JaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacHIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MPEATIOYTEHUH;

JIeaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHUPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;,

CIocoOCTBOBaTh (POPMUPOBAHHIO U MPOSBICHUIO 3PYAUIMHU B 00JacTU (PU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOIUOHAIBHbIN HHTEJLJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYallMsiM, BHOCHTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEISM;

BJIIAJICTh HABBIKAMU MTO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMII;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JUIsl OIEHKU CUTYalluH, BHIOOpa BEPHOTO
peuieHus;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IPU aHAIU3E PE3yIbTAaTOB AESITEIbHOCTH;

MIPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU aHAIU3E PE3yJIbTaTOB AESTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OUIMOKH.

B mnpouecce AOCTHKEHHMS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOrpPamMMBbI
nmo Qusmke IS YpPOBHA CpeaHEro oOmero ooOpa3oBaHUS Yy OOYYarOIIUXCS
COBEPIIEHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, MpEANOoJIararnii
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUS COOCTBEHHON 3MOLIMOHAIBHOU cepbl, ObITH
YBEpPEHHBIM B CceO€;

CaMOpETYJIUPOBAHMS, BKIIOYAIOIIETO CAaMOKOHTpPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEICHHE, CIIOCOOHOCTh aAaNTUPOBATHCS K IMOLIMOHATIBHBIM
MU3MEHEHUSIM U IPOSBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIOYAIOIIEH CTpEMJIEHHE K JAOCTHKEHHUIO UEeNH U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHUE JI€MCTBOBATb, HCXOJs U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIIBHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUHN OOIIEHMSI, CIIOCOOHOCTh K COYYBCTBHUIO U
COTEPEKUBAHUIO;

COLIMAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATH OTHOILIECHUSIC
JIPYTUMH JIIOAbMH, 3200TUTHCS, MPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kjaacce mpeaMeTHbIE pe3ysibTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4yHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH W
TE€XHOJIOTHH, B MPAKTUYECKON I€ATETbHOCTH JIIOJIEH;

YUUTHIBAaTh  TPAHUIBl MPUMEHEHUS  W3YUYEHHBIX  (DU3MUECKUX  MOJEJeH:
MarepuajgbHas TOYKa, WHEpIHaTbHAs CHCTeMa OTCYETa, abCOJMIOTHO TBEPAOE TeJo,
UJICATbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEM M TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUYECKUI 3apsi MPU pellieHnH PU3HIECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKUE SBJIECHUS (TPOIECChI) U OOBSACHATH HUX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJEKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHUSI BEIIECTBa W
AJIEKTPOJUHAMUKUA: PABHOMEPHOE U PABHOYCKOPEHHOE TMPAMOJMHENHOE JBH)XEHUE,
CBOOOJIHOC TaJICHUE TeJ, ABMIKEHHUE IO OKPY>KHOCTH, WHEPIUS, B3aMMOJICHCTBHUE TE,
muddy3us, OpOyHOBCKOE JIBI)KCHHE, CTPOCHHE JKUJIKOCTEH M TBEPMBIX TEJ, N3MCHEHHE
o0béMa Ten TpW HarpeBaHWM (OXJIaXKICHWH), TEIJIOBOC paBHOBECHE, HCIIApCHHE,
KOHJICHCALIUS, TIJIABJIEHHUE, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO31yXa, IOBBIIICHUE
JIaBJICHUS Ta3a NMPU €ro HarpeBaHWHU B 3aKPBITOM COCYJIE, CBSA3b MEXIY MapameTpaMu
COCTOSIHUSI Ta3a B U30MPOIECCaX, AJIEKTPU3ALUS TEJ, B3AUMOJCUCTBUE 3aPsII0B;

OMHUCHIBATh MEXAaHUYECKOE JBWKEHHE, UCIOAb3ysS (U3UYECKUE BEIUYHHBI:
KOOpJIMHATA, MyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHiIa, UMIYJIbC
Tena, KWHETHUYECKash DSHEPrus, IOTCHIMAlbHAs DJHEPrus, MexXaHudyeckas padorta,
MEXaHUYeCKass MOITHOCTD; TIPH OMHMCAHUM TMPABUIBHO TPAKTOBATh (PU3UUYECKHUM CMBICI
WCTOJIb3YEMBIX BEJIMYMH, HX O0O03HAUYCHUS W CAWHUIIBI, HaXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMH BeJIMUYUHAMU,



OTKCHIBATh M3yUYCHHBIC TETJIOBBIC CBOIMCTBA TEN M TEIUIOBBIEC SBIICHUS, UCTIONB3YS
¢u3nyeckre BEeTUYHHBI: JTaBJICHHUE Ta3a, TEMIepaTypa, CPEAHssI KHHETHYeCKasi SHEPTUs
Xa0TUYECKOTO  JABMKEHHUS MOJIEKYJd, CpEAHEKBaJIpaTHU4Has CKOPOCTb  MOJEKYH,
KOJMYECTBO TEIUIOThI, BHYTPEHHSS 3HEPrus, padoTa rasza, Kod(QQPUUIUEHT MOJIE3HOTO
JACHCTBUSA TEIUIOBOTO ABHUTATENS;, MPU ONMMCAHWU MPAaBUIBHO TPAKTOBATH (DPU3MUECKHIA
CMBICT WCHOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHHS M CAMHUIIBI, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BEIMYNHAM;

OMKCHIBATh HM3YYECHHbIE 3JIEKTPUUYECKHUE CBOWCTBA BEIIECTBA W AJIEKTPUUYECKHUE
ABJIEHUS (MPOLECCHI), MCMHOJB3Ysd (U3MUYECKUE BEJIMYMHBI: BJICKTPUUYECKUN 3apsij,
AIEKTPUUECKOE T0JIe, HAMPsHKEHHOCTD MOJs, MOTEHLHUAJ, Pa3HOCTh MOTEHIHUAJIOB; IPU
ONMCAaHUM TPABUIBHO TPAKTOBAaTh (HM3MUECKUN CMBICI HMCTOJIB3yEeMbIX BEJIMYUH, UX
0003HAYCHHUS U €UHUIIBI; YKa3bIBaTh (POPMYJIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMYUHY C IPYTUMH BEIIMYNHAMY,

aHANIM3UPOBATH (PU3UYECKUE MTPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3HUUECKHUE 3aKOHBI
U TPUHIUIBL: 3aK0H BcemupHoro tsrotenus, |, |l u Ill 3axkonsr HerloToHa, 3akon
COXpaHEHHUS] MEXaHWYEeCKOW OSHEpPrud, 3aKOH COXPAHCHHUS UMIYJIbCa, MPHHIIUI
CYNEPTIO3UIIUKA CHJI, TPHHIUII PABHONPABUS WHEPIHAIBHBIX CHUCTEM OTCYETa,
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOEHHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEell KHHETHMYECKOM SHEpruu TEIUIOBOIO JBMKEHUS MOJIEKYJ C aOCOJIIOTHOU
TEeMIepaTypoi, MEepPBbIil 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiaa, 3akoH KysoHa, mpu 3ToM pas3nuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCJIOBHUS (TpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLHUIBI JEUCTBUS MAalIUH, NMPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HMX O€30MAaCHOI0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITOJIHATD YKCIEPUMEHTHI MO0 UCCIIETOBAHUIO (DU3MUECKUX SBIIEHUN U MPOIECCOB
C HUCHOJb30BAaHUEM INPSAMBIX, U KOCBEHHBIX WM3MEpPEHUH, IpU 3TOM (OPMYIHUPOBATH
npoOjeMy/3agady W THUIIOTE3y YYEeOHOTO OKCIEpPUMEHTa, CcoOHUpaTh YCTAHOBKY
U3 IPEJI0AKEHHOT0 000pyI0BaHUs, IPOBOUTH OMBIT U (HOPMYIHPOBATH BHIBOBI;

OCYILECTBIIATH MPSIMble U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYHH, TIPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHS M MCIOJIb30BaTh HM3BECTHBIE METObI
OLIEHKH ITOIPEITHOCTEN U3MEPEHNUI;

HCCJIEIOBATh 3aBUCHMOCTH MEXY (PU3MUECKUMH BEIMYMHAMU C UCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHHM, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3yIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYHH B BHUJE TAaONUIl U TpaduKOB, JENaTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIECIOBaHMUS;

co0ro1aTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEAECHUH UCCIIEI0BaHUIN B paMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-HCCIEeN0BATENIbCKON W TMPOEKTHOM JEesATEIbHOCTUC
MCIIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 00OPYIOBAHUS;

pemaTts pacy€THhIC 3a/a4ll C SBHO 33JaHHON (PU3NYECKONW MOJENbI0, MCIIONb3Ys
¢u3nyeckne 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4il BRIOMPAThH



(pU3HYECKYIO0 MOJIENB, BBIACIATH (PU3NUECKNE BEIMUMHBI U (POPMYJIIbI, HEOOXOAUMBIE JIs
e€ pelieHusi, TPOBOAUTh Pacy€Thl U OLIEHUBATh PEAIBHOCTH MOJTYYEHHOTO 3HAYECHUS
bu3nYeCcKOl BEIMUUHBIL;

pemarb KayecTBEHHBbIE 3aJauM: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyXJeHHl ¢ Omopodl Ha H3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh MpPHU DPEIICHUH YYEOHBIX 3a/lady COBpPEMEHHble HH(GOPMAIMOHHbBIE
TEXHOJOTUU JJI1 TOUCKA, CTPYKTYPUPOBAHMS, HHTEPHPETALMM M TPEACTaBICHUS
y4eOHOM U HAyYHO-TIONYJISPHOM HH(OpMAIMH, TOJTYYEHHON U3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHATU3UPOBATh MOJy4aeMyl0 HHPOPMAIIHIO;

OPUBOJIUTH NMPUMEPHl BKJIAJa POCCHUMCKUX M 3apyOexHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TOBCEAHEBHOM KU3HU IS
oOecrieueHusi 0€30MACHOCTU TMpU OOpalleHuu ¢ NpudopaMu U TEXHUUYECKHUMU
YCTPOIMCTBAMH, JIi COXPAHEHHsS 3J0POBbS M COOJIIOJCHHS HOPM SKOJOTHYECKOTO
MOBE/ICHUSI B OKPYXKaIOIlel cpesie;

paboTaTh B IpyMIe C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBATh
paboTy TpymIbl, palMOHANBbHO pacHpelesTh OO0S3aHHOCTH U IUIAHUPOBATh
JESITeIbHOCTh B HECTAHIaPTHBIX CUTYallUAX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXKOTOU3
YYaCTHHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOi IPOOIIEMBI.

K xonmy obydenuss B 11 kiacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIMMUXCS YMEHUM

JEMOHCTPUPOBATh Ha TMpUMEpaxX poib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHPA, B pPA3BUTHM COBPEMEHHOW TEXHUKU U
T€XHOJIOTHM, B TMPAKTHYECKON HEATEIbHOCTU JIIOACH, LEJIOCTHOCTh W E€IHHCTBO
buznuecKoi KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3MUYECKUX MOJENCH: TOYCUHBIN
ANEKTPUUYECKUI 3apsi, JIyd CBETa, TOUCUHbI UCTOUHUK CBETA, siAEpPHAs MOJEIb aToMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO Si/Ipa MpU PEIICHUH PU3NYECKUX 3a]1aY;

pacno3HaBaTh (u3nyeckue SBICHHUS (MPOLECCH) W OOBICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (PM3WKH: JJIEKTPUYECKash MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aUMOJECHCTBUE
MAarHuTOB, 3JEKTPOMAarHWTHas WHAYKIHWS, I€MCTBUE MArHUTHOIO MOJSI HAa MPOBOJHUK
C TOKOM W [JBIXKYLIMWACS 3apsij, DSJEKTPOMArHUTHbIE KoOJIEOAaHHSI U  BOJIHBI,
MPSIMOJIMHEWHOE PaclpOCTPAHEHUE CBETA, OTPaKEHUE, MPEeIoMIICHUE, UHTEphEpEeHIIHs,
nudpakus W TOJSIpU3alvs CBETa, AMCHEpPCHUsi cBeTa, (HOTOAIEKTpUYecKuilt 3Ppdext
(boToadhdekT), cBETOBOE MaBlICHHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aromMa
BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb;



ONMKCHIBATh HM3YYEHHbIE CBOMCTBAa BeElIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE, JEKTPUUECKYIO0 MPOBOJUMOCTh PA3NMUYHBIX CpPE) U DJIEKTPOMATrHUTHBIE
ABJICHUS (TPOILIECCHI), UCIIONB3YsT (PU3UUECKUE BEIMUYMHBI: DJIEKTPUUECKUNA 3apsij, cuiia
TOKa, OJJIEKTPUYECKOE HAMNpsKEHUE, dJIEKTPUUYECKOE COMPOTUBICHHE, PA3HOCTb
MOTEHIIMAJIOB, JIEKTPOABMKYIIAs CUIIa, paboTa TOKA, MHAYKIUS MarHUTHOTO MOJISA, CHJIA
Awmnepa, cuna JlopeHIla, MHIYKTUBHOCTb KATYIIKH, JHEPrUsl 3IIEKTPUUECKOrO0 H
MarHuTHOTO TOJIEH, MEPHOJ U YacTOTa KojaeOaHUil B KoJeOaTeIbHOM KOHTYpE, 3apsij U
CWJIa TOKa B MpPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (OKyCHOE
paccTosiHME W ONTUYECKas CHJia JIMH3bl, NpPU OINKUCAHWU MPABWIBHO TPAKTOBATH
(U3MYECKHUI CMBICH UCTIONIB3YEMBIX BETUYMH, UX 0003HAYEHUS U €IUHUIIbI, YKa3bIBaTh
(opMyIIbl, CBA3BIBAIONIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAMU;

OMKCHIBATh U3yYEHHbIE KBAHTOBBIE SIBJICHUS W MPOLIECCHI, UCTOJIb3Ys (HU3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4aCTOTa CBETA, YJHEPruUs
U UMITYJIbC (POTOHA, MEPUO/ MOTypachaaa, SHEPTUs CBSI3U aTOMHBIX SIJIEP, IPU OMTUCAHUU
NPaBWIBHO TPAKTOBATH (PUBUUYECKUM CMBICI UCIIOJIb3YyEMbIX BEJIMUMH, UX 0003HAYEHUS U
CAMHUIIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOLIME JAaHHYIO (U3UYECKYI0 BEIUYUHY
C IPYTMMU BETMYMHAMHU, BBIYUCIISATH 3HAUCHHE (PU3NUECKON BETUUMHBL;

aHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SIBJICHUS, UCTIONIB3Ys (PU3NUECKUE 3aKOHbI
U MPUHLUINBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapaJlIEIbHOTO COECIUHEHUS
IPOBOJHUKOB, 3aKoH Jlkoyns—JIeHna, 3aKOoH 3JIEKTPOMarHUTHOM WHAYKUWH, 3aKOH
OPSMOJIMHENHOTO PAacHpOCTPAaHEHUS] CBETA, 3aKOHbl OTPAXKEHHSI CBETa, 3aKOHBI
NpeIOMJICHHsI CBETa, ypaBHeHHE OuWHIITeiHa s GoTodddekra, 3aKOH COXpAHEHUS
SHEPI'uM, 3aKOH COXPAHEHMs HMMITYJIbCA, 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsia,
3aKOH COXpaHEHHUs MacCOBOT0 YKciia, ocTynaThl bopa, 3aK0H palMOaKTUBHOTO pacraja,
OpU 3TOM pa3iuvarh CIOBECHYIO (OPMYJIHpPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIp@YKEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpENENATh HAIIPABJICHUE BEKTOpPAa WHIAYKIMM MArHUTHOTO IMOJS IMPOBOJHHUKAC
TOKOM, CHJIbI AmIiepa u cuiibl JIopeHua;

CTPOUTH M OINMUCHIBaTh M300pa)keHHE, CO37aBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITOJIHITH SKCIIEPUMEHTHI 110 UCCIIET0BAHUIO (PU3NUYECKUX SIBJICHUN U MPOLIECCOB
C HUCHOJb30BAaHUEM IPSMBIX, U KOCBEHHBIX W3MEpPEHUil: MmpH 3TOM (OPMYIHUPOBATH
npoOiemy/3ajady W THUNOTE3y YYeOHOTO OKCIIEpUMEHTa, CcOOMpaTh YCTAaHOBKY U3
MPETIOAKEHHOTO 000PYI0BaHUS, MPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOJBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEITUYHH, IIPU ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHS M HCIOJb30BATh HM3BECTHBIE METObI
OLIEHKH MTOIPEITHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKUX BEIUMYMH C HCIOJB30BAHUEM MPSIMBIX
U3MEPEHUI: TpPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DHUKCHUPOBATh PE3YJIbTATHI
MOJIY4YEHHOW 3aBHCHUMOCTU (PM3MUYECKHX BEJIMYMH B BHUJE TaOJUL U IpadUKOB, IeaaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEI0BAHMS;



coOnroath npaBuia O€30MACHOTO TPyAA IPU MPOBENECHUU HCCIENOBAHUN B PAMKaX yueOHOrO SKCIIEPUMEHTA, Yy4eOHO-
UCCJIEIOBATEICKOM U NPOEKTHOM  AEATENbHOCTU C MCHOJIb30BAHMEM HW3MEPUTEIbHBIX YCTPOMCTB M J1abOpaTOpHOTrO
000py10BaHMUS;

pemarb pacy€THbIC 3a/layd C SIBHO 3aJaHHOW (DU3MYECKOM MOJENbI0, UCHOJB3Ysd (U3MUECKHE 3aKOHbI M MPUHIIMIBI, Ha
OCHOBE aHaJIW3a yCJIOBUA 3aJ]a4M BbIOMPATh (PU3HUUECKYIO MOJIENb, BBIIEIATh (PU3MUECKUE BEIMUMHBI U (POPMYJIIbI, HEOOXOUMBIE
uisie€ peleHus, TPOBOAUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJIYYEHHOT0 3HAUCHHS (PU3NYECKON BEITMYHHBI;

pemiarb KayecTBEHHbIE 3aJlayd: BBICTpaWBaTh JIOTMYECKHM HENPOTHUBOPEUMBYIO LIEMOYKY pPACCYXKIECHUH C Omopoil Ha
U3YYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIIOJIb30BaTh MPH PEIICHUH YUYEOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTHH IS TOMCKA, CTPYKTYPUPOBAHHS,
UHTEPIpPETAlMU U TNPECTaBICHUS Y4eOHOH M HAy4HO-TOMYJSAPHON HMH(OpMAIUK, MONYYEeHHOW U3 Pa3IUYHBIX HCTOYHHKOB,
KPUTHYECKH aHATU3UPOBATh MOJYy4aeMyl0 HHPOPMAIIHIO;

OOBSACHATHh MPUHIUIBI NEUCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pas3inyaTh YCIOBHUS HX O€30MacHOro
UCIOJIb30BaHMsI B TIOBCEAHEBHOMN )KU3HH;

OPUBOAMTH MpPHUMEPHl BKJIAaJa POCCUHCKUX U  3apyOEKHBIX  Y4EHBIX-(DU3UKOBB pa3BUTHE HAYKH, B OOBSICHEHUE
IPOLIECCOB OKPYXKAIOIIETO MUPA, B pa3BUTHE TEXHUKUHU TEXHOJOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHWS 1O (U3MKE B IOBCEIHEBHOM JKU3HM AJIs 0OecredeHHsi O€30MacHOCTU MpU
oOpalieHu ¢ npuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMHM, AJISi COXPAHEHHUS 370POBbsl U COOIIOACHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKpY’Karollel cpejie;

paboTaTh B TpyHNE C BBINOJHEHWEM pa3IMYHBIX COIMAJIBHBIX pOJICH, IIaHUPOBATh padOTy TPYMIbI, PAlMOHAIBHO
pacnpeaensiaTs 00s13aHHOCTH U TUITaHUPOBATH AESITEIbHOCTh B HECTAHIAPTHBIX CUTYAllUsAX, aJeKBAaTHO OLICHWBATh BKJAJ KaXKJOTO
U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE PACCMaTPUBAEMOM MTPOOJIEMBI.

DJIeKTPOHHBbIE 00pa3oBaTeIbHbIE PeCYpPChI

1. http://nsportal.ru — colManbHasi CETh PAOOTHUKOB 00pa30BaHUS
http://markx.narod.ru/pic/ - hU3MKa B TITKOJIE
http://festival.1september.ru/artikles/ - (I)eCTI/IBaJIL MeJaroruaecKux ujeu
http://www./fizika.ru/ - CAUT 7151 yuuTened PU3NKU U UX YUSHUKOB
http://www.physics.ru/ - MaTepuasl Mo Gpunke

SAREE A
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http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/artikles/
http://www./fizika.ru/
http://www.physics.ru/

6. www.ege.edu.ru — nH(OpMaMoHHbIN opTan EI'D
7. http://school — collection.edu.ru/ - equnas xomnekius [{OPos.

TEMATHUYECKOE INIAHUPOBAHMUE!

10 KJIACC
Nen/n | HaumenoBanue
pasziesnoB u
TEM y4eOHOTO
npeaMeTa

KonnuecTtB
04acoB

IIporpamMMHoOe conepkanue

OCHOBHBIE BUIBI
BUJIBI
JIESITETLHOCTH
oOydJaromuxcs

JesarenpHOC
Th

YUUTENSA

C YYETOM
paboueii
MpOrpaMMBbl
BOCTIUTAHUS

Paznen 1. ®usuka v MeTOAbI HAYYHOT 0 TO3HAHUA
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http://www.ege.edu.ru/
http://school/

1.1 ®usuka u 2 ®u3nka — Hayka O IPHUPOJIE. N3ydeHne HaydHbIX YcraHoBiIeHH
METO/1bI Hayunble MeTOApl NO3HAHUSA (SMIUPUYECKUX U e
HAy4HOTO OKPYXaOIEro MUpa. TEOPETUYECKHUX) METOJIOB JIOBEPUTEIIbH
MO3HAHUSA Ponb skcniepuMenTa u Teopuu MO3HAHUS OKPY>KAIOIIETO BIX
B MPOLECCE MO3HAHUS IPUPOIBI. Mupa. OTHOIIEHUI
DKCHepUMEHT B (PU3HUKe. OO6cyxaeHne rpaHuil MEXIY
MopaenupoBaHue pU3NYECKUX NPUMEHUMOCTU(PUZUUECKUX YUUTENIeM U
SIBJIEHUM U IIponieccoB. HayuyHblie 3aKOHOB U TEOPUH. ero
runore3bl. Pu3nyeckue 3aKOHbI U PaGora B rpynme no noAroToBKe | y4eHUKaMH,
Teopuu. ['paHUIIBI IPUMEHUMOCTH KOPOTKHX COOOIIEHUH O pon CIIOCOOCTBYIO
dusnueckux 3aKoHOB. [IpuHIUI U MeCTe(U3UKH B HAYKE U B 11110:¢
COOTBETCTBHSI. MPAKTUYECKOM eI TeIbHOCTU MO3UTUBHOMY
Ponb u Mecto Gpusnku JHOJIEN. BOCIIPUSITHIO
B (hpopMHpOBaHUM COBPEMEHHOM JleMOHCTpalus aHaJIOTOBBIX U yUYaIIUMUCS
Hay4YHON KapTHHBI MHpA, U POBBIX U3MEPUTETBHBIX TpeOOBaHU U
B [IPAKTUYECKOM JeATETbHOCTH JIFO/IEH IpUOOPOB, KOMITBIOTEPHBIX pockO
JaTYUKOB. YUUTEIS,
OcBoeHHEe OCHOBHBIX TPUEMOB MIPUBJICUYCHUIO
paboTeIc UGPOBOIA WX BHUMaHUS
naboparopueit o Gpusuke K
obOcyx1aeMoi
Ha ypoKe
uHbopMaImy,
aKTUBU3ALUU
ux
MO3HABAaTENIbH
ou
JeSATEIbHOCTH.
Uroro no pazgeny 2

! TIpu paspabotke paboueii mpoOrpaMMbl B TEMAaTHUECKOM TLIAHUPOBAHUU JOMKHBI OBITh YUTEHbI BO3MOKHOCTH MCIIONB30BAHHUS SIEKTPOHHBIX (IIM(POBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SIBIISIOMINXCS Y1€OHO-METOANYECKUMHI MaTeprallaMt, COJIep>KaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHHH. 29




Pa3ngen 2. Mexanuka

2.1

Kunemartuka

Mexanunyeckoe
JIBHOKEHUE.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO
nemxenus. Cucrema
OTCUETA.

Tpaekropus.
[Iepememienue,
CKOPOCTb (CpenHsis
CKOpPOCTh, MTHOBEHHAs
CKOpPOCTb) UYCKOPEHUE
MaTepuaJIbHON TOUKH,
UX MPOEKIIMU HA OCU
CHUCTEMBI

KOOpJIMHAT.

Cnoxenue
MEPEMEIICHUAMN

U CJIOKEHUE
CKOPOCTEU.
PaBHOMEpHOE M
PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE
JBH)KEHUE.

['paduku 3aBECHEMOCTH
KOOPAWHAT, CKOPOCTH,
YCKOpPEHMUS, IIYyTH U
MEpEMENICHUS
MaTepuaibHON TOUKAOT

IIpoBenenue
AKCIIEPUMEHTA:
M3y4eHUE
HEPaBHOMEPHOIO
JIBUOKEHUS C LEIBIO
OnpeeeHU
MTHOBEHHOM CKOPOCTH;
MCCIIEIOBaHUE
COOTHOIIICHUS MEXKY
MyTSAMH, IPONJECHHBIMHU
TEJIOM

3a

IIOCJIEIOBATENbH

bI€ PABHBIC
IIPOMEKYTKHU

BPEMEHU IIPU
PaBHOYCKOPEHH

OM JBHKECHUU

C Ha4YaJIbHOM CKOPOCTHIO,
PaBHOM HYJIIO;U3yUYCHUE
JBU)KEHUS 1IapUKa B
BSI3KOM KUJKOCTH;
V3y4YCHHUE JBUKEHUS TENa,
OpOILIEHHOTO
TOPU30HTAIIBHO.
OOBsicHeHHE

OCHOBHBIX
MPUHIATIOBICHCTBUS
TEXHHUYECKUX

Hcnonb3oBanue
BOCTIMTATEIHHBIX
BO3MOXHOCTEN

coJiep KaHusl y4EOHOIo
npeaMera.

IIpumeHeHnue Ha ypoke
UHTEPAKTUBHBIX (hopm
paboThl yJalmuxcs:
WHTEIJUICKTYaJ IbHBIX UTD,
IPYMIIOBOI pabOThI UITH
paboThI B mapax,
KOTOpBIE y4yaT
HIKOJIbHUKOB KOMaH/IHOM
pabote u
B3aMMOJEHCTBHIO C
JIPYTUMU JAETbMHU.
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BPEMEHU.

CBoOonHOE najieHue.
Yckopenue
CBOOOJIHOTO MaICHUSI.
KpuBonnneitnoe
JBHOKEHUE. J[BUXKEHHUE
MaTEPUAIIBHONU TOUKH
10 OKPY>KHOCTH C
MTOCTOSIHHOM 10
MOJIYJIIO CKOPOCTBIO.
VYrioas

CKOPOCTb, JINHEWHA
ckopocTts. Ilepuon n
gacToTa oOparieHus.
LleaTpocTpeMurenbHoe
YCKOpEHHUE.
TexHuueckue
YCTPOWCTBA U

YCTPOWCTB,TAKUX KaK:
CIIUJIOMETP, LIEMHbIC U
pEMEHHBIE IIepeIaun
IBW)XCHUS; U YCIOBUU
ux 0e30MacHOro
MCIIOJIb30BAHUS B
IIOBCEIHEBHOM
YKU3ZHU.

Pelienue pacu€THbIX
3a/1a4 ¢ IBHO
3aJlaHHOH
buzndyeckon
MOJENBIO

C UCITOJIb30BaHUEM
OCHOBHBIX (hOpMYJT
KUHEMATUKH.
[TocTpoenue 51
aHanu3 TrpadukoB
3aBUCUMOCTEN
KUHEMAaTUYECKUX
BEJINYNH oT
BPEMEHU

JUIS1 PABHOMEPHOTO
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IIPAKTUYECKOE
IIPUMEHEHHUE:
CIIUJOMETD,
JIBU)KCHUE CHAPSIIOB,
L[CTIHBbIE U PEMEHHBIE
nepegayu

¥ PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOIO
JIBYKEHUS.
PacniozHaBanue
(bU3UYECKUX SIBIICHUIB
y4eOHBIX OTIBITAX U
OKPYKAIOIIEH KU3HU:
paBHOMEPHOE U
PaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE
JIBIDKEHHE, CBOOOTHOE
najieHue Tel,
JBUYKEHUE TIO
OKPYKHOCTH.
Onucanue
MEXaHHUYECKOTO
JIBUKEHUS C
UCIIOJIb30BaHUEM
(bU3UIECKUX BEJIMYHH:
KOOpJMHATA, MyTh,
nepeMelleHue,
CKOpPOCTb, YCKOpPEHHUE.
Pa6ora B rpynmax mpu
TUTAHUPOBAHUH,
MIPOBEJICHUN U
WHTEPIIPETAIIUU
PE3YJIBTATOB OMBITOB U
aHaJM3e
JOTIOJTHUTEIIBHBIX
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UCTOYHUKOB
uH(pOpMaIIH 110 TEME

2.2

JlnHamuka

[TpuHIMI
OTHOCHUTEIIbHOCTHU
lNanunes. [lepBbiii 3aK0H
HproToHa.
HNuepuumanbHbie CUCTEMBI
orcuéra. Macca Tena.
Cuina. IIpuniun
CyNEepHO3ULIUH CHIL
Bropoit 3akon HeroToHa
IU1Sl MaTepUaIbHON
TOYKHU.

Tperuit 3akoH

Hrrotona s
MaTepuaIbHbIX

TOYEK.

3aKOH BCEMHPHOTO
TATOTCHMUS.

Cuia

TSKECTH.

[lepBas

KOCMHUYECKA

sl CKOPOCTb.

CpaBHeHME Mace
B3aMMOJIEUCTBYIOLIUX
Tell.

N3ydenue 3aBUCUMOCTH
CUJIbI YIIPYTOCTH OT
nedopmannu; cpaBHEHHE
CHUJI TPEHUS TIOKOS,
KaueHUS U

CKOJIbKEHUS.
OOBsicHeHHE
HEBECOMOCTH.
[IpoBenenue
HKCIIEPUMEHTA!
UCCIIEJOBAHUE
3aBUCUMOCTH CHJI
YOPYTOCTH,
BO3HHUKAIOIIUX B
NpYKUHE

¥ PE3MHOBOM 00pasIie, OT
ux

[TpuBneueHre BHUMaHUS
IIKOJLHUKOB K
[IEHHOCTHOMY acCIeKTy
M3y4aeMbIX Ha ypOKax
SIBIICHU, OpTraHU3aIIHS
uX paboThI ¢
MoJTy4aeMoM Ha ypoKe
COIMAJILHO 3HAYMMOM
uHpopmarmei -
WHULIMMPOBAHUE €&
o0CyXaeHus,
BBICKA3bIBaHUSA
YYaIIUMHUCS CBOETO
MHEHUS 110 €€ MOBOY,
BBIPAOOTKHU CBOETO K HEH
OTHOIIICHHS.
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Cwuia ynpyrocru.
3akoH ['yka.Bec

Tena.

Tpenue. Buabl
TpeHus (IMOKOs,
CKOJIb)KEHHS,
Ka4yeHMUs).

Cuina tpenus. Cyxoe
TpEeHHE.

Cuia TpeHus
CKOJIBKEHHUSI U ChJjia
TPEHHUSI TTOKOS.
Koaddunment tperus.
Cuita conpoTUBIIEHHUS
IIPU ABUKEHUU TEJA B
XKUJKOCTU WJIH Tase.
[TocTynarensHOE 1
BpaliaTeIbHOE
JBOKEHNE a0COJIFOTHO
TBEPAOTO TENA.

MomeHT CHJIBI
OTHOCHUTEJIBHO ocH
BpAILICHHUS. [Ineuo
CHUJIBI. YcnoBus

paBHOBECHUS  TBEPAOIO
Tena.

Texanuueckue
YCTPOWCTBA U

nedopmaruy;
W3Yy4YEHUE JIBIKCHUS
Opycka 1Mo HaKJIOHHOM
MJIOCKOCTH;
YCCIIEIOBAHUE YCIIOBUM
PaBHOBECUATBEPAOTO
TeJa, UMEIOIIET0 OCh
BpalleHUS.
OObsicHeHHE
ocoOeHHoCTe!
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO
JIBUKEHUS, CBOOOTHOTO
nafeHus Tell, ABUKCHUS
M0 OKPY>KHOCTH Ha
OCHOBE 3aKOHOB
HrroTona, 3akoHa
BCEMUPHOTO TATOTEHUSI.
OObsicHeHHE

OCHOBHBIX IIPUHITUIIOB
JNEUCTBUSA
MNOAIINITHUKOB U UX
MPaKTUYECKOTO
MPUMEHEHHUSI.
OOBsicHEHHE TBUKECHUS
HCKYCCTBEHHBIXCITYTHUKOB.
Pemenue pacu€rHbIx
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IPaKTUYECKOE
IIPUMEHEHHUE:
HNOJIIUITHUKH,
JBUKECHHE
MCKYCCTBEHHBIX
CITyTHUKOB

3a7a4 C IBHO
3aJaHHOM

buznyeckon

MOJIEIBIO

C UCITOJIb30BaHUEM
OCHOBHBIX 3aKOHOBHU
bopMyT TUHAMUKHU.
PacrniosHaBanue
(bU3UYECKUX SIBJICHUIB
y4eOHBIX OIBITaX U
OKpYXKaroleH

YKU3HU: UHEPLHS,
B3aUMOJECHCTBHE TEIL.
Ananu3 GpU3n4ecKux
MIPOLIECCOB U

SABJICHUU C
UCII0JIb30BaHUEM 3aKOHOB
UIIPUHLIUIIOB: 3aKOH

BCEMHUPHOTO
tarorenusd, |, |l u 11l 3axoHbBI
HgproTona, TIPUHILIUII
CYHEPIIO3UIUU CHI,
MPUHIIMI  PAaBHOMPABHOCTHU
HMHEPIHATbHBIX

CUCTEM OTCUETA

28




2.3

3aKOHBI COXPAHEHUS B
MEXaHUKe

NMnynec MaTepuanbHOU
TOYKH (Tena), CUCTEMBI
MaTepHUalbHbIX TOUCK.
Nmnynse cuibl u
M3MEHEHUEHUMITYJIbCA
Tena. 3aKOH COXPaHECHUS
uMIyJibca. PeaktusHoe
nBwxenue. Pabora
CUJibl. MOITHOCTD CUJIBI.
Kunernueckas

SHEprus

MaTepualbHON

Touku. Teopemaob
U3MEHEHUH
KUHETUYECKON

HHEPTHUH.
IlorernmanpHas
DHEPTHSL.
IlorernmanpHas
DHEPrus yupyro
nehopMUpPOBaHHOMN
PYKHUHBI.
[loTeHmanpHas
DHEprus Teia

BOIU3H

MTOBEPXHOCTH

3emuu.
IloTenmmanbpHbBIE 1

IIpoBenenue
HKCIIEPUMEHTA: U3YUCHHE
abCOJIIOTHO HEYIIPYToro
ynapa

C IOMOUIBIO JBYX
OJTMHAKOBBIX HUTSHBIX
MasiTHUKOB;
UCCJIeIOBAHUECBS3H
pabOTHI CUJTBI C
U3MEHEHUEM
MEXaHUYECKOU SHEPTUH
Tena

Ha NIPUMEPE PACTAKECHUS
PE3UHOBOTOXKIYTa.
Onenka  abGCOJIOTHBIX
OTHOCHUTEJIBHBIX

51

MOTPEIIHOCTEN  M3MEPECHUU

(U3UICCKUXBEITMYHH.
Pemenne pacu€THbIx
3aJ1a4 C IBHO3aJJaHHOU
(bU3UIECKON MOACITBIO
C UCTIOIH30BAHUEM
OCHOBHBIX 3aKOHOBH
bopMysT THHAMHUKH H
3aKOHOB COXPAaHCHHS.

Pemenne kauecTBEHHBIX
3agay
C ONOPOW HA U3YUYEHHBIC B

[Ipumenenne Ha ypokax
MHTEPAKTUBHBIX (popm
paboThl yyaluxcs:
UHTEIUICKTYaTbHBIX UTD,
CTUMYJTHPYIOIINX
MO3HABATEIbHYIO
JesATeIbHOCTD
HIKOJbHUKOB.
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HEIIOTSHIIMAJILHBIC
cuibl. CBSI3bpabOThI
HETIOTSHIIMAJILHBIX
CHJIC U3MCHCHUEM
MEXaHUYECKOU
SHEPTUU CUCTEMBI
Tea. 3aKOH
COXpAaHEHHUS
MEXaHUYECKOU
SHEPTHUH.

Yupyrue u Heynpyrue

pasznene

«MexaHuKay 3aKOHbI,
3aKOHOMEPHOCTHUH
(bu3nuecKue sBICHUS.
Omnucanne MeXaHU4YeCKOro
JIBHKCHHUS C
HCIIOJIb30BaHUEM
(bU3UYECKUX BETUYUH:
HMMITYJIbC TEJIa, KHHETUYECKas
SHEprus,
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CTOJIKHOBEHHS.
TexHuueckue
YCTPOWCTBA U
IPaKTUYECKOE
IIPUMEHEHHUE:
BOJIOMET, KOIED,
P YXKUHHBIN
IIACTOJIET,
JNBUKEHHUE PAKET

NOTEHI[MAbHAs SHEPT U,
MexaHu4eckasipaboTa,
MeXaHu4YecKasi MOITHOCTb.
AHanu3 pusnyeckux
IIPOLIECCOB U SBJICHUU

C UCTIOJIb30BAHUEM
3aKOHa

COXpaHEHHUS
MEXaHWYeCKOUW SHEPTuH,
3aKOHA COXPAaHCHHUS
UMITYJIbCA.

OOBsiCHEHHE OCHOBHBIX
MPUHLUIIOB IEVCTBUA U
MIPaKTUYECKOTO
IPUMEHEHHUS
TEXHUYECKHUX YCTPOUCTB,
TaKuX KakK: BOJOMET,

KOIIED,
MPY>KUHHBIA IUCTOJIET.
OObsicHeHHE JIBKEHUS

pakeT ¢  Omopoul Ha
U3YUYEHHBIE busnueckue
BEJIMYUHBI U 3aKOHBI
MEXaHUKH.

Hcnonb3oBanue npu
MOJITOTOBKE COOOIICHUI

O MPUMEHEHUHU 3aKOHOB
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MEXaHUKH COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTUM JJIs
MIOUCKA,
CTPYKTYPUPOBAHUS,
WHTEPIIpETaluU U
NIPEACTABIEHUS
uH(popmaIm,
KPUTUYECKUN aHAJIU3
MOJIy4aeMOH
uH(pOpMaIIH
[IpoBeneHne KOCBEHHBIX
W3MEPEHN,
HUCCIIeTOBAaHUN
3aBUCUMOCTEN
(bU3UYECKUX BEJIUYHH,
IpPOBEpPKa
MPEAJIOAKEHHBIX TUIIOTES

Uroro no pazneny

18
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Paznen 3. MouiekyasipHasi pu3uKka ¥ TepMOJIMHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE MTOJ0KEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU U
UX ONBITHOE

000CHOBaHHE.
BbpoyHOBCKOE IBUXKEHHE.
Huddysus. Xapaxrep
JIBAKECHUS U
B3aUMOJICHCTBUS

YaCTHI] BCIIICCTBA.
Monenn CTPOCHMUS
ra3osB,

JKUIIKOCTEN U
TBEPJBIX TEN U
00BSICHEHHE
CBOMCTB BeIIleCcTBa
Ha OCHOBE dTHUX
Mozene. Macca u
pa3Mepbl MOJIEKYJI.
KonuuecTBo BemiecTna.
ITocTositHHas
Asoraapo.Tennosoe
paBHOBECHE.
Temneparypa u e€
m3Mepenue. [llkana
TeMIIepaTyp

IIpoBenenue
AKCIIEPUMEHTA:
ONpeACICHUE

MAacCChI BO3/1yXa

B KJIACCHOM KOMHATe Ha
OCHOBE U3MEPEHUN
00bEMa KOMHATHI,
JABJICHUSIK TEMITEPATYPhI
BO3/1yXa B HEW;
HCCIICIOBaHUE
3aBUCUMOCTU MEXKY
napaMeTpaMu COCTOSHUS
pa3pexKeHHOrorasa.
Ouenka aOCOJTIOTHBIX U
OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN
u3MepeHul  (U3NIECKHUX
BEJIMYHH.

OOBsICHEHHE OCHOBHBIX
MIPUHIUATIOB JICMCTBUI
TEpMOMETpa U
OapomeTpa NyCI0BUM

1x 0€30MMacHOTO
HCTI0JIb30BaHUS B
MMOBCETHEBHOM

JKH3HM.

dopmupoBaHue
MHPOBO33pEHYE
CKHUX B3TJISI0B
U yOexKIeHU
OTHOCHUTEJBHO
Hay4yHOU
KapTUHBI MHpa
ueé
3HAYNMOCTH
JUTS 4eJIOBeKa
Ha MaTepuae
paccMoTpeHus
dbyHIaMEeHTalb
HBIX
bu3nIeCKuX
TEOpHH U
HKCIIEPEMEHTOB
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Llenscusa. Mojaenb
HeaIbHOIO ras3a.
OcHOBHOE

ypaBHEHUE
MOJIEKYJIIPHO-
KUHETUYECKOM

TEOpUU

HeaIbHOIO ras3a.
AOcoroTHas
TeMIepaTrypa Kak Mepa
CpelHEN KHHETUYECKOMN
SHEPTUHU TETIIOBOTO
JIBUKCHUS YacTHII Ta3a.
[IIxana Temneparyp
KenpBuna.l'a30BrIe
3aKOHBI.

YpaBHeHuUE
MenngeneeBa—
Knanenpona.

3akoH /lanbTOHAa.
N3onpouecchr

PacniozHaBanue
(bU3UYECKUX SIBIICHUIB
y4e€OHBIX OTBITAX U
OKpYKaIOWIEH )KU3HHU:
nadQysus,
OpOyHOBCKOE

JIBKCHUE.

Onucanue

TETIIOBBIX

SABJICHUU C
UCII0JIb30BaHUEM
bu3nIeCKUX

BEJIMYMH: JJaBJICHUE ra3a,
TeMIiepaTypa,CcpeaHss
KUHETUYECKAasi DHEPTUs
Xa0TUYECKOTO JBUKECHUS
MOJIEKYI,
CpelHEeKBaApaTUIHAas
CKOPOCTh
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B UJICAJIBHOM Ta3e C
MOCTOSIHHBIM
KOJINYECTBOM
BEILIECTBA.
I'paduueckoe
MPEJCTABICHUE
U30IPOLECCOB:
U30TepMa, U30X0pa,
n3o0apa.
TexHuueckue
yCTpOWCTBA U
MIPaKTUYECKOE
IPUMEHEHHE:
TEPMOMETD,
O6apometp

MOJIEKYJL.
Amnanuz
buznIecKux
MPOLIECCOB U
SIBIICHUU C
HCIIOJIb30BaHUEM
MKT,ra3zoBsix
3aKOHOB, CBSI3H
CpelHEN
KHHETUYECKOMN
SHEPIrUU TEIJIOBOTO
JIBIDKCHUST MOJICKYJT
¢ a0COIFOTHOM
TEMIIEpaTypOH.
Pemrenune
pacy€THBIX 3a11a4 C
SIBHO3aJaHHOU
buzndeckon
MOJEJbIO

C UCIIOJIb30BAHUEM
OCHOBHBIX
nojioxkenuii MKT,
3aKOHOB U OopMyT
MOJIEKYJIAPHOU
bu3nKu.

Pabota B rpynnax npu
MIJIAHUPOBAHUH,
MIPOBEJICHUU U
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WHTEpIpETALUN
PE3YIBTATOB OIBITOB U
aHaJIN3e
JOTIOJIHUTEIIbHBIX
VMCTOYHUKOB
uH(pOpMAaIIIH 110 TEME

3.2

OCHOBBI
TEPMOAMHAMUKHU

10

TepMoauHamuueckas
cUCTEMa.

BuyTpenHss sHeprus
TEPMOJIUHAMUYECKOM
CHCTEMBI HCITIOCOOBI

€€ M3MECHCHUS.
KonnyecTBO TENIOTH U
paborTa.

BHuyTpennss sneprus
0JIHOATOMHOT'O
UIeaJILHOT0 Ta3a. Buabsl
TEIUIONIEPEIauH:
TETUIONPOBOIHOCTb,
KOHBEKIIUS, U3IyUYCHUE.
VY nenpHas

TEIUIOEMKOCTD BEIllECTBA.

IIpoBenenue
DKCIIEPUMEHTA:
U3MEPEHNE
TEIJIOEMKOCTH

YAEIbHOU

BCIIIECTBA.
Onenka aOCONIOTHBIX |
OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN
U3MEpeHUur (HU3NIECKUX
BEJIMYMH.

N3yuenune monenen
MapoBOU TYpOUHBI,
JIBUTaTelisi BHYTPEHHETO
CrOpaHusl, peaKTUBHOIO
JBUTATETIS.

OObsicCHEHNE PUHIIUTIOB
JNEUCTBUS U

yCJI0BUM 0€30M1acCHOTO
UCIIOJIb30BaHUs

Co3znanue ycnoBuil s

TIOJTYYCHHSI OIIbITA
OMOIHOHAJILHO-
OIICHOYHOM
EATEBHOCTH 51
COOCTBEHHBIX
OIICHOYHBIX  CYXICHUU
MIPUMEHUTEIIBHO K
TEOPETHICCKUM
MTOCTPOCHUSIM U
AKCTICPUMEHTAITBLHBIM
CBEPIICHUSAM

dbu3nyeckoli HAyKd B
IIEJIOM, CTUMYJIUPOBAaHUE
YUYaIIUXCS CO3HATEIIBHO
u OTBETCTBEHHO
TIOJTXOMThH K ITOTYICHHTO
3HAHUM.
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Komuuect
BO

TEIIOTHI
npu
TETUTIOTEeP
eaue.
Ilousitue 00

aI[I/Ia6aTHOM mponecce.

[IepBblii 3aKOH
TEPMOJANHAMHUKHU.
[Ipumenenue nepBoro
3aKOHA
TEPMOJIUHAMUKH K
U30IPOLIECCAM.
I'paduueckas
VHTEpIIpeTanus
paboThI rasa.
Bropoit 3akon
TEPMOJIUHAMUKHU.

HeobpatumocTh
IIPOLIECCOBB
MIPUPOJIE.

TennoBbie MAaNTHMHLI.
[TpuHUIHUOBIIEHCTBUSA
TEIUIOBBIX MAIIIHH.
[IpeobpazoBan

WSl DHEPTUHB
TEINIOBBIX

B IIOBCEIHEBHOU
J)KU3HU JIBUTATEIS
BHYTPEHHETO
CrOpaHwusi,
OBITOBOTO
XOJIOTUJILHUKA,
KOHJIMI[MOHEPA.
Omnucanue CBOMWMCTB
T€I W TEMJIOBBIX
SIBJICHUM C
HCITOJIL30BaHUEM
bu3nIeCKUX
BEJIMYMH: JIaBJICHUE
rasza,TeMreparypa,
KOJWYECTBO TEIJIOTHI,
BHYTPEHHSISI SHEPI U,
paboTa rasa.
Pemenne
pAacCUY€THBIX 3a/1a4

C SIBHO3aJaHHOM
buzndeckon
MOJEJIbIO

C UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOBH
dbopmymn
MOJIEKYJIAPHOU
bu3uKH U

37



MallIMHAaX.
Kosdpumuent
MOJIC3HOI'O JICHCTBUS
TEIIOBOM MAIIMHBLI.
Hwuxn Kapno u ero
ko3 puLeHT
MOJIC3HOI0 ACHCTBUS.
DKOJIOTrHYECKHUe
poOIeMbI
TEIUIOPHEPreTH

KH.

Texunueckue
YCTPOWCTBA U
MIPAKTUYECKOE
IIPUMEHCHUE:
JIBUTATE/Ib
BHYTPEHHETO CTOPAHUA,
OBITOBOI
XOJIOAUJIbHUK,
KOHIULIMOHED

TEPMOJANHAMUKH.
Pemenne kauecTBEHHBIX
3a1a4

C OIIOPOY HA U3YYCHHBIE
B pazzelie

«Monekyn

spHast

busnka u

TEPMOANH

aMHKa»

3aKOHBI,
3aKOHOMEPHOCT

1787}

buzndeckue

SIBIICHHUSL.

Pa6ora B

rpynmnax npu

aHaIu3e

JOTIOJIHUTEIIbH

BIX

HMCTOYHUKOB
uH(bOpMaIIH

1o TemMe

38



3.3

ArperaTHsie
COCTOSIHUS BEILECTBA.
da30BbIc IEPEXOABI

[TapooOpazoBanue u
KOHEHCAIIHS.
Hcnapenue u kuneHue.
AOcomroTHaAs U
OTHOCHUTEJIbHAS
BJI&JKHOCTh BO3/1yXa.
Haceiennsiinap.

VY nenpHas TemiaoTa
napooOpa3oBaHMUsL.
3aBUCUMOCTh
TEMITePATyPbl KUTICHUS
oT naBienus. TBéproe
teno. Kpucramnumyeckue
U aMopdHBIe Tena.
AHUM30TPOIHUS CBOMCTB
KpUCTAJUIOB. XKuakue
KPUCTAJLIBI.
CoBpeMeHHbBIE
MaTepuaIbl.
[ImaBneHue u
KpUCTaUIM3AIUA.

VY nenwpHas TemioTa
TIJIABJICHMUS.
CyOnumarnmusi.
YpaBHeHue

TEIJIOBOTro OayiaHca.
Texanuueckue

IIpoBenenue
AKCIIEPUMEHTA:
U3MEpPEHUE
OTHOCHUTEJIbHOU
BJI&JKHOCTH BO3AyXa.
Onenka aOCOJIOTHBIX
u OTHOCHUTEIILHBIX
MOrPEIHOCTEN
U3MEpPEHUIN
(U3UYECKUXBEITMYHH.
N3yuenue

CBOMCTB

HACHIILIEHHBIX

MapoB,

crroco0oB

U3MEpPEHUS
BIIQYKHOCTH
HaOmronenue kuneHus
npu

MTOHM>KEHHOM
JTIaBJICHUU,
HarpeBaHUAHU
TIJIaBJICHMS
KPUCTAJUTMYECKOTO
BEIIECTBA.
OOBscHEHUE
MIPUHIIUIIOB

JIEVCTBUS U yCIIOBUM

dopmupoBaHue
TBOPYECKOI'0 MBIIUIEHUS
pu 3HAKOMCTBE
y4aluxcs ¢ OCHOBHBIMHU
JTarnamu IIOJTy4YEeHUSA
HayYHBIX 3HAHUU.
IIpuMeHeHue Ha ypoke
HNHTEepakTUBHBIX urp,
CTUMYJIUPYIOLIUX
II0O3HABATEIIbHY IO
JESTEIBHOCTD
IIKOJIbHUKOB.
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YCTPOWCTBA U
MIPAKTUYECKOE
IIPUMEHEHUE:
TUTPOMETP U
IICUXPOMETP,
KAJIOpUMETD,
TEXHOJIOTUU
MOJIYYEHUS
COBPEMEHHBIX
MaTEpPUAJIOB, B
TOM qucie
HaHOMaTepuall
OB,

Y HAaHOTEXHOJIOT U

0e30I1acHOTO
HCIIOJIb30BaHUSIB
IMOBCETHEBHOM
JKU3HU TUTPOMETPA,
TICUXPOMETPA,
KaJIopuMeTpa.

N3yyeHune TeXHONOTur

MOJTy4YECHUS
COBPEMEHHBIX
MaTepuaioB, B TOM
quclie
HaHOMAaTEPHUaJIOB.
Pemrenne
pacy€THBIX

3a71a4 C SIBHO
3aJITaHHOM
buzndeckon
MO/IEJIBIO

Cc

HCTIOJIb30BAH

uemM

YpaBHEHMUS
TETJIOBOTO
OanaHca.

Pemenne
KayeCTBEHHBIX 3a/1a4
C OIIOPOM Ha
V3YYCHHBIC 3aKOHBI
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PacrniozHaBanue
(bU3UYECKUX SIBIICHUIB
y4e€OHBIX OTBITAX U
OKPYKAIOLIEH KU3HU:
nedopmarius TBEPABIX
TEJ, HarpeBaHue U
OXJIaXKJCHUE Tel,
U3MCHCHHE arperaTHbIX
COCTOSTHUM

BEIECTBA U OOBICHEHUE
WX Ha OCHOBE3aKOHOB U
dbopMysT MOJEKYISIPHON
bu3uKH.

Hcnonw3oBanue
UH(OPMAITMOHHBIX
TEXHOJIOTUH JUIA

MIOWCKa,
CTPYKTYPUPOBAHUSA,
WHTEPIIPETAIIUU U
MpeICTaBICHUS
uH(bOpMaIK TpU
MOJITOTOBKE COOOIIECHUI O
MPUMEHEHUN3aKOHOB
MOJICKYJISIpHOU (PU3UKH U
TEPMOJIMHAMUKH B TEXHHUKE
Y TEXHOJIOTHSIX

Uroro no pazneny

24

Paznen 4. DnekTpoauHaMuKka
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4.1

DIIEKTPOCTATHKA

10

DIIEKTpHU3aLHUS TEl.
DIIEKTpUUYECKUM3apsIA.
JIBa Bua
BJIEKTPUYECKUX 3aPSI0B.
[IpoBogHMKH,
JUJICKTPUKHU U
MOJIYTIPOBOHUKH.
3aKOH COXpaHEHUs
AIEKTPUUYECKOr03apsaa.
B3aumoperlicTBue 3apsiioB.
3aKkoH

Kynona. Toueunsrit
ANEKTPUUYECKUI3aPSIL.
DIIEKTPUYECKOE TIOJIE.

IIpoBenenue >KCIEpUMEHTA:
U3MEPEHUE DIIEKTPOEMKOCTH
KOHJIEHCATOpa.

OneHka  aOCONIOTHBIX W
OTHOCHTEIBHBIX
MOTPEMIHOCTEN  M3MEPEHUMN
(bU3UYECKUXBEITMYHH.
N3yuenue

MPUHIIUIIOB

JICUCTBUSL

AIEKTPOCKOIA,
AIEKTPOMETPA,
KOHJIEHCATOPa.

N3yyeHune npuHIUNOB
JICUCTBUS

IIpumenenue

TBOpUYECKHX pPa0OT,

MPAKTHYECKUX
pabor,
71a060paTOPHBIX
pabor,
JIEMOHCTpALIUS
OTIBITOB
BUPTYaTbHBIX
bu3nuecKnx
nabopaTopusix,
BUPTYaJIbHbBIC
IKCKYpPCHH
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Hanps:x€HHOCTD
3JIEKTPUYECKOT OTIOIA.
[TpuHIMI
CyHEPIIO3ULUU
BIEKTPUYECKUX
noJier. JIuauum
HaNpPsKEHHOCTU
BJIEKTPUYECKOT OTIONA.
Pa6ora cun
3JIEKTPOCTATUYECKOTO
noiist. Ilorenmuann.
PazHocTh
MOTEHIINAJIOB.
[IpoBogHMKH U
JADJICKTPUKH B
AIIEKTPOCTATUIECKOM
nose. Jusnekrpuueckas
MIPOHUIIAEMOCTb.
DIIEKTPOEMKOCTb.
Konpgencarop.
DIIEKTPOEMKOCTD
TTIOCKOTO
KOHJEHCAaTOpa.
DHeprus
3apsSHKEHHOTO
KOHJEHCAaTOpa.
Texanuueckue

Y yCIIOBUU
0e30MacHoro
MIPUMEHEHHUSB
MPAKTUYECKOMN
JKU3HU,
KOTMPOBAJIBLHOTO
amnrapara,
CTPYMHOTO
MIPUHTEPA.
Paccmotpenue
bu3nIeCKuX
OCHOBaHUM
AIEKTPOCTATUYECKO
U 3aIIUTEI U
3a3€MJICHHS
AIEKTPONPHOOPOB.
Pewenue
pacy€THBIX

3a71a4 C SIBHO
3aJJaHHOU
buzndeckon
MOJIEIIBIO

C UCITOJIb30BaHUEM
OCHOBHBIX 3aKOHOB
u hopmyn
AIEKTPOCTATUKH.

Peurenue
KAQuEeCTBEHHBIX 3a1a4
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YCTPOWCTBA U
NIPaKTUYECKOE
IIPUMEHEHHUE:
3JIEKTPOCKOII,
3JIEKTPOMETD,
3JIEKTPOCTAaTUYECKA
s 3alllMTa,
3a3€MJICHUE
AIEKTPOTIPUOOPOB,
KOHJIEHCATOD,
KOIHUPOBAJIbHBIN
arnrmapar, CTpyWHbIN
IIPUHTED

C OIIOpPOY Ha
M3y4YECHHBIE
3aKOHBI,
3aKOHOMEPHO

CTH U
buznueckue
SIBIICHUS
AIEKTPOCTATH

KH.
Pacno3naBanue
bu3nIeCKuX
SIBJICHUMB
y4eOHBIX OTBITaX U
OKpY>Karolen
JKU3HHU:
AJIEKTpU3ALIUS TEJl,
B3aNMO/IeICTBUE
3apsiJioB U
00BICHEHHEHUX HA
OCHOBE 3aKOHOB U
bopmymn
AJIEKTPOCTATUKH.
Onucanme
M3YYEHHBIX
CBOMCTB
BEIIIECTBA U
AJIEKTPUUECKUX
SIBIICHUU
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OTEHIMA,
pPa3HOCTh
MOTEHIMAJIOB,
DIIEKTPOEMKOCT.
AHanu3
buznIecKux
IIPOLIECCOB U
SABJICHUM C
UCIIOJIb30BAHUE
M (PU3UUECKUX
3aKOHOB: 3aKOHA
COXpaHEHUs
DIIEKTPUYECKOTO
3apsaa,3aKkoHa
Kynona.

Pabota B rpynmax npu

aHaJIN3e
JIOTIOJTHUTEIIBHBIX
HUCTOYHUKOB
uH(bOpMaIH U
MOJITOTOBKE
COOOIICHHITO
MPOSIBIICHUH 3aKOHOB
AIIEKTPOCTATUKHUB
OKPYXKAIOIIEH )KU3HU
Y IPUMCHCHUHT

UX B TCXHHUKE
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4.2

IlocTOoSHHEBIN

BJIEKTPUUECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DIIEKTPUUYECKUN TOK.
YcnoBus
CYIIECTBOBAaHUS
3JIEKTPUYECKOTO TOKA.
HUctounuku Toka. Cuma
ToKa.lIOCTOSIHHBIN TOK.
Hanpsixenue.

3axoH OMma gy
y4acTKa IEeTH.
DIIEKTPUYECKOE
COINPOTHUBIICHUE.
YaenpHoE
COINPOTHUBIICHUE
BEIIIECTBA.
ITocnenoBaTensHOE,
napasieabHoe,
CMEIIaHHOE
COCJIMHEHHE
MIPOBOJHUKOB.

Pabora snexTpudeckoro
TOKA.

3akoHn [[xoynsa—Jlenna.
MoIHOCTE
AIIEKTPUYECKOTO TOKA.

IIpoBenenue
AKCIIEPUMEHTA!
U3y4yeHue
CMEIIaHHOTO
COCIMHEHUS
PE3UCTOPOB;
n3mepenue JJ1C
HMCTOYHHUKA TOKA U €TO
BHYTPECHHETO
COTIPOTHUBIICHHUS;
HaOJIIOIEHIE
AIIEKTPOJIN3A.

Onenka a0OCOMIOTHBIX
u OTHOCHUTEIIbHBIX
MOTPEIIHOCTEN
M3MEPEHUIN
(U3UICCKUXBEITMYHH.
OObsicHeHUE
MPUHIIUIIOB
JNEUCTBUA U

YCIIOBUH

0e301macHoro
MPUMEHEHUS
amMIepMeTpa,
BOJIbTMETPA,
peocrara,
HCTOYHUKOB TOKA

Pasnuunbie popMbI
YPOKOB: YPOK -
pa3MBbIILIEHUE, YPOK —
Mpa3JHUK, HAYYHO -
MPaKTUYECKUE
KOH(EepEeHIIUH, YPOKHU
Mo 3asiBKaM, YpOK -
HKCKYPCHSI, YPOK —
MCCIIEJOBAHMUE.

[IpuBneuyenue
BHUMAaHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY acCIIEKTy
M3y4aeMbIX Ha ypoKax
SIBJICHUM, OpraHu3alus
UX pabOTHI C
MOJy4a€MOM Ha YPOKE
COIMMAJIBHO 3HAUNMOU
uH(bopMaImein —
VHULUUPOBAHUE €€
00CYXKJICHUS,
BBICKA3bIBAHUS
YYAIIUMHUCS CBOETO
MHEHUS 110 €€ MOBOTY,
BBIPAOOTKHU CBOETO
OTHOILIEHUS K HEH.
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DIIEKTPOABHKYI]
as cuiia u
BHYTpPEHHEE
COTNPOTHUBIICHUE
HMCTOYHHUKA TOKA.
3akon Omanis
TTOJIHOU
(3aMKHYTOI)
BJIEKTPUYECKON
uenu. Koporkoe
3aMbIKaHUE.
DJIEKTpOHHAsI
IIPOBOJIMMOCTh
TBEPIBIX METAJIOB.
3aBUCUMOCTD
CONPOTHUBIICHUS
METaJJIOB

OT TEMIIEPATYPHI.

CBepXImpoBOJUMOCTb.

DIEKTPUUECKUN TOK
B BakyyMme. CBoiicTBa
AIIEKTPOHHBIX
ITyYKOB.
[TomynpoBOAHUKMY.
CobOcTBeHHas u
npuMecHas
POBOJIMMOCTh

TEpMOMETpA
CONIPOTUBIICHUS,
BAKYYMHOI'O AUOJA,
TEPMHUCTOPOB U
boTOpE3UCTOPOB,
MOJTYIPOBOAHUKOBBIX
JIMOJIOB, TaJIbBAHUKHU.
Pemenne

pacy€THBIX

3aa4 C SIBHO
3aJlaHHOH
buzndyeckon
MOZENBIO

C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOBHU
dbopMysT TEMBI
«ITocTossHHBIN
AJIEKTPUUECKUN TOK.
Pacno3znaBanue
bU3UIECKUX
SIBIICHUWB Y4EOHBIX
OMbITaxX U
OKpYyKarouen
KU3ZHU:
AIEKTpUYECKast
MIPOBOAVMOCTS,
TEIUIOBOE, CBETOBOE,
XUMHYECKOE,
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NOJYIPOBOAHUKOB.
CaolicTBa
p—Nn-nepexona.
[TonynpoBogHUKOBBIE
npuOOpBHI.
DIIEKTPUUYECKUM TOK B
pacTBOpax upaciaBax
AEKTPOIHUTOB.
DIIEKTPOIUTUYECKAS
JTUCCOLIMALIHSL.
DIIEKTPOIH3.
DIEKTPUYECKU

TOK B rasax.
CamocTosTENbHBI

nu

HECaMOCTOSTEINIbH

bIN pa3psi.

MouHus.

[Tma3ma.

TexHnueckne ycTponucTBa
u

MAarHUTHOE JICHCTBUS
TOKA.

Ananus
AIEKTPUUECKUX
SIBJICHUM U
MPOIECCOB B IEMAX
MMOCTOSTHHOT'O TOKacC
HCITOJIL30BaHUEM
3aKOHOB: 3aK0H OMma,
3aKOHOMEPHOCTH
IOCJIeJOBAaTEIBHOTO
Y MapaJIJIETIbHOTO
COCJIMHEHUS
IIPOBOIHUKOB, 3aKOH
Hxoyng-JIenua.
Omnucanne
M3YYEHHBIX

CBOICTB BEIIIECTB

Y DJICKTPUYECKUX
SIBJICHUIC
HCII0JIb30BaHUEM
bU3UIECKUX
BCJIMUMH:
AIEKTPUYECKUM 3apsi,
cuia

TOKa,

AJIEKTPUUECKOE
HanpsDKEHUE,
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IPAKTUYECKOE
IpUMEHEHHE:
amIepMerp,
BOJIETMETP, PEOCTAT,
UCTOYHUKH TOKa,
JIEKTPOHArPEBATEIIbHbI
e npudopklI,
AJIEKTPOOCBETUTEIIbHBIE

pPa3HOCTh
noreHuuanon, I1C,
paboTtaToka,
MOIITHOCTH TOKA.
Hcnonbs3oBanue
uH(OPMAIIMOHHBI
XTEXHOJIOTHH IS
TIOKCKa,

pUOOPHI, TEPMOMETP CTPYKTYPUPOBAHMUS,
CONPOTHUBIICHUS, MHTEpIpEeTalliU U
BAKYYMHBI U0, MPEICTABICHUS
TEPMUCTOPBI U uHpopMamu npu
(bOoTOpPE3UCTOPHI, MMOJITOTOBKE
MOJIYITPOBOHUKOBBIMN COOOIIEHHUIT O
AAON, IPUMCHCHUN3aKOHOB
raJibBaHUKa IIOCTOSIHHOT'O TOKa B
TEXHUKE U
TEXHOJIOTUAX
Htoro no pazaeny 22
Pe3epBHOE BpeMs 8
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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