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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpazoBarenbHON IporpaMmsbl, pencraBieHHbIX B PI'OC COO, a Takxke ¢ yaéToM deaepaibHOM
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3UKU: TMUHOCTHBIE, METallpeIMeTHbIE, IPeIMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3uKay mo rogam o0ydeHus.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUH, N3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HaYYHbII METO/] MO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana (U3nYecKoi HayKu, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOIEeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Npo0jIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3sBUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOpMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOJIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHHus kKabuHera (usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadyeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaK U HMHTETPUPYS 3HAaHUSA U3 pa3HbIX pas3aenoB. JlJis KauyecTBEHHBIX 3a/Jady MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro nukia. B kaOunere (uzuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py/I0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUUBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IIpOrpamMMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaboparopHoe 000OpyAOBaHUE ISl YUEHHYECKHX MPAaKTHYECKUX padoT ¢GopMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHHUE YMEHUI OOBACHATD SBJICHUS C UCIIONIb30BaHUEM (PU3NUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lenel o0ecreyrBaeTcsl PEUIeHHEM CIEAYIOMIMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

npUOOpeTeHUE CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHATh TEOPETUYECKHEe 3HAHUA [Jid OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Jad C SBHO 3aJlaHHOW (DHU3MYECKOU
MOJICJIBIO, 33124, TIOJIPa3yMEBAOIINX CAMOCTOSTEIIEHOE CO3JaHIE (PU3NICCKOM MOICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAaHUPOBAHUS U MPOBEACHUS (PUINYECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHME YCIIOBHH ISl Pa3BUTHSI YMEHUH TPOCKTHO-HCCIICIOBATEIILCKON, TBOPUESCKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpeaHEro o0Iero oopa3zoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JElaeT BHIOOp MPOBEIACHUS JTabOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

Pa6ouas nporpamma Bocnutanust MbOVY «/loHckas mikosia UMeHH

B.I1.laBuieHKo» peanu3yercss B TOM YHCIIE U YePe3UCIOIb30BaHIE BOCITUTATEILHOTO
MOTEHIMaIa YPOKoB GU3UKU. DTa paboTa OCYIIECTBIAETCS B CASAYIOMMX hopmax:

e JloOyxaeHue oOyyaromuxcs coOM0AaTh Ha YpOKe OOLIETIPUHATHIE HOPMBI TIOBEACHUS,
mpaBwia OOILIEHUS CO CTapluMu (MeJaroruyeckuMu pabOTHUKAaMH) M CBEPCTHUKAMU
(oOyuaroMucs ), IPUHIUIBI Y4eOHON TUCIUIUTMHBI M CAMOOPTaHU3aIUH.

[IpuBnedenne BHUMaHUS O0YJAOIINXCS K IEHHOCTHOMY aCTeKTy U3y4aeMbIX HaypoKax

MIPEeIMETOB, SIBIICHU, COOBITHIA Yepes:

— oOpaiieHne BHUMaHHS Ha HPABCTBEHHBIE aCIMEKThl HAyYHBIX OTKPBITHHA, KOTOpBIC
W3y4alOTCS B JIaHHBII MOMEHT Ha YpPOKE; Ha MPEIACTABUTEIEH YYEHBIX, CBSI3aHHBIX C
W3y4aeMbIMU B JIaHHBII MOMEHT T€MaMH, Ha TOT BKJAJ, KOTOPbIM OHHU BHECIU B Pa3BUTHUE
HaIlle CTpaHbl U MHpPA, Ha JIOCTOMHBIC MOAPAKAHHUS MPUMEPHI UX KA3HU, HA MOTHUBBI HX
MOCTYIIKOB;

U

Vcnonp30BaHne BOCTIMTATEIHHBIX BO3MOKHOCTEH COJIepKaHUs YIeOHOTO IIPEMETa JIst
¢dbopMHUpoBaHUS y 00YJAIOIUXCSA POCCUHCKUX TPAIUIMOHHBIX T1YXOBHO- HPAaBCTBEHHBIX
Y COLIMOKYJIBTYPHBIX IEHHOCTEH Yepe3 moA00p COOTBETCTBYIONINX 3314 JUIS PEIICHHS,
POOJIEMHBIX CUTYalUi U1 00CYKICHHS B KJlacce



(] BxiroueHune B ypOK UTPOBBIX MPOIENyp, KOTOPbIE MOMOTal0T MOAEPKaTh MOTHUBAIUIO
oOyJaromuxcs K TOJYyYEHHIO 3HaHUM, HaJaKWBAaHUIO TO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOIICHUN B KJIacce, MOMOTaloT YCTAHOBIICHUIO JAOOpOKeIaTeIbHON aTtMoc(epbl BO BpeMs
ypoOKa.

(] IlpumeHeHue Ha ypOKE€ MHTEPAKTUBHBIX (opM paboOThl, CTUMYIHUPYIOIIUX
MO3HABATEIBHYI0 MOTHBALIUIO 00YYarOIINXCAL.

[ IlpumeHeHue rpynmnoBod paboThl WM PabOTHl B MHapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHTHON pabOThI 1 B3aUMOJICHCTBUIO C PYTUMH 00yHJarOIIUMHCS.

L4 BBI60p M HCIIOJIB30BAHUE Ha ypoKax METOJ0B, METOAUK, TCXHOHOFHﬁ, OKa3bIBarOImM1Xx
BOCIIUTATCIIbHOC BO3I[€I>1CTBPI€ Ha JHUYHOCTHh B COOTBCTCTBHU C BOCIIMTATCIBbHBIM HJICAJIOM,
OCJIbIO U 3aa4aMi BOCIIMTaHMA.

® uuuuupoBaHUE U TOJJEPKKA HMCCIEIOBATEIBCKOW JEATEIbHOCTH IIKOJBHUKOB B
¢dbopMe BKIIOYEHHS] B YPOK pPa3IMUHBIX MCCIEIOBATENIbCKUX 3aJaHWi M 3a/ad, 4TO JaeT
BO3MOXKHOCTh ~ OOydYarolmuMcs  MPUOOPECTH  HABBIKM  CAMOCTOATEIIBHOTO  peIIeHUs
TEOPETUYECKOW TPOOJIeMbl, TEHEPHUPOBAHUS H OQPOPMIICHHS COOCTBEHHBIX THUIIOTE3,
YBKUTEIHLHOTO OTHOIICHHS K YYXXUM HJIeIM, TyOJIUYHOTO BBHICTYIUICHUSI, apTyMEHTHPOBAHUS
Y OTCTaMBaHUs CBOEH TOYKU 3PEHUS.

® VYCTaHOBJICHHE YBaKUTEIBHBIX, JOBEPUTEIHHBIX, HEPOPMATBHBIX OTHOLICHUN MEXKITY
YUUTEIIEM U YUEHUKAMH, CO3/JaHUE Ha YPOKaX AIMOLMOHAIBbHO-KOM(MOPTHOH CpeIbl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneiinoe naBmxkeHue. J[BHkeHHE MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
oOpaiueHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHU4ecKne yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPSJI0B,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UILUTFOCTPAINS KWHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO OTPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JBH)XEHHUH C HayalbHOM CKOpPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenne aBuxeHus Teaa, OPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprus marepuaibHON TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
MU3MEHEHHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHH Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE 00OCHOBaHHUE.
bpoynosckoe asuxkenue. Juddysus. Xapakrep ABMKEHUS U B3aUMOEHCTBUS YaCTUIL BELLIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana temneparyp Llenscns.

Mognenbs uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETHUECKOH TEOpHH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOrO JABMKEHHMS yacTull ra3a. [llkama remneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B UAcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUEe H30IPOLECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTporcTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOIO B3aUMOJICHCTBUS.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OmnpeneneHnne Macchl BO3/yXa B KIJIACCHOM KOMHAaTe Ha OCHOBE HU3MEpeHHil o00bEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyecTBo TerioTel U pabota. BHyTpeHHssI sHeprus 0lHOATOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

Tennoble MamuHbl. [IpuHIMNIGI 1eficTBUs TemToBbIX MaiuH. [IpeobpazoBanus sHEpTun B
TeIu10BbIX MamuHax. KoadgdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOPHEPTETUKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTeilb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHre BHYTpEeHHEH sHepruu (TemrepaTypbl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMmI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa U IIPAKTHYCCKOC IIPHUMCHCHHUC: THUI'POMCTPp H IICUXPOMETDP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpruueckoe mnone. Hampsox€HHocTh dnexTtpudeckoro mnois. [lpuHnumn cynepno3unuun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorennunan. Paznocts notenmanos. [IpoBoaHuku
U JUDJIEKTPUKU B JJIEKTPOCTATUYECKOM IToJie. JIusnekTprudeckast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM5NeKTpUKU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COINPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) anekTpuyeckoit nenu. KopoTkoe 3amMbIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
JUcCoIanus. DIEKTPOIIN3.

DNIEKTpUUYECKUI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBINA pa3psia. MoaHus.
[Tna3ma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHME TajlbBAHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rumore3a, (u3nyeckas BeJIMYWHA, 3aKOH, TEOpHs, HAOJIOJCHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIMUM Ha OCH KOOpPJWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepachusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJMIIBHUK, KOHJUIIMOHEDP, TEXHOJIOTHU TOIYYCHUSI COBPEMEHHBIX MAaTePHAJIOB, B TOM YHCJIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.



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

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMH, TO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECAaX TI'Pa’KAAHCKOTO OOILECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOTO OyyIIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEepIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HAIpaBIIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYyYHOI JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCEe M3YUYECHUS (DU3UKH
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKne AeiicTBUS:

CaMOCTOSITEIILHO (POPMYITMpPOBaTE M aKTyaTU3UPOBATh MNPOOJIEMy, paccMaTpuBaTh ©¢
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKH MOCIICICTBUI I TSILHOCTH,

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIeM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOOB PEUICHH 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHUJIAMHU JICATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
PeoOpPa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUAX, B TOM YHUCIIC TIPYA CO3TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTBI [T J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHS,

AHATM3UPOBATH MOTYYCHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIHbHON JACITEILHOCTH, B TOM
YUCIIe TP N3YICHUH (DHU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYHIECTBISATh IOHUCK, aHaJlIW3, CHUCTEeMATH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJda4d C CO6HIOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HTHPOPMALIUH U 1IeJIEBOH ayIUTOPHH, BEIOUPast ONTUMAIIbHYIO (hopMy mpecTaBIeHUs
U BU3YaJIU3allHiH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH (DIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JICMCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJAa U KAXJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ysibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEJEHUE B Pa3jMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHHUIO SPYAULIUHU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYpPHBIN YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

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

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IMTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

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

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K IMOIIMOHAILHBIM U3MEHEHHSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

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

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHHMKHM U TEXHOJIOTUH, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS H3YYEHHbIX (QU3NYECKUX MOJeNel: MaTephalibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )XKMJIKOCTEH M TBEPABIX TE€J, TOUEUHBIM AIEKTPUUYECKUH 3apsii NIPU pELICHUN
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JBUKEHHE [0 OKPYHOCTH, MHEPLUS, B3auMoielicTBue Tel, Tuddy3us, OpoyHOBCKOE JBUKEHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBA3b
MEXJy MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, dJEKTpU3alus Tej, B3auMOJeicTBHE
3apsoB;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUJIa, UMIIYJIbC Tejla, KUHETUYecKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMBIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMILIBI, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOLINE NAHHYI (U3UUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpPEIHEKBaJpaTH4HAs CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uxX OOO3HAYEHMS M EIUHMILBL, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUHUAIOB; IPHU OINUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPrHuH TEIUIOBOTO JIBUKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTrO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIpaXKEHUE U YCIOBUS (TpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEA0BAaHHIO (DU3MYECKUX SBJIEHUI W MPOLECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEpPEHHsS (HU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMUMHAMU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEpEeHUl, NP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTAaThl MOTY4EHHOU
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Yy4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢du3nyeckre 3aKOHbI M MIPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 3a7auydl BEIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3UUECKON BEIIMUHHBI,



peliath KayeCTBEHHbIC 3a/laud: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO IICTIOUKY
paccyKICHUI C ONIOPOi HAa U3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKHUC SIBIICHHUS,

HCII0JIB30BAaTh IPU PCIICHHUN y‘-Ie6HBIX 3ala4 COBpCMCHHBIC I/IH(i)OpMaI_II/IOHHLIC TEXHOJIOTNU
JUI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAMU W MPEJCTABJICHHS Yy4eOHOH W Hay4dHO-
HOMYJISIPHO# HH(DOPMALIUH, TOTYICHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKU aHATTM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, O0bSICHCHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCII0JIb30BATh TEOPETHYECKUE 3HAHMUS 10 (PU3HKE B MOBCEAHEBHOM )KU3HU [T 00ECTIeYeHUS
0€30aCHOCTH TPU OOPAIICHUU C PUOOPAMHU U TEXHUUYESCKUMHU YCTPOHUCTBAMH, /I COXPAHCHUS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpee;

paboTaTh B IPYIINE C BHIIOJIHEHHEM PA3IMYHBIX COIUATBHBIX POJICH, INIAHUPOBATh PadOTY
IPYIIbI, PAIMOHAIBHO PACHPEACNATh OOSM3aHHOCTH W  IUIAHUPOBATh  JCSTEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXXAOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peLICHUE paccMaTpUBaEMOil TPOOIICMBI.

B pEIlICHHE pacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HaumenoBan KouaundecTBo yacon JIeKTPOHHbIE
© We pa3elioB H (uudpoBbIe)
n/ Bcer  KoHTpoabH IIpakTHYeck
TeM o0pa3oBaTe/ibHbIE
I ble padoThI ue padboTsbl
NpOrpamMmbl pecypchl
Pazgen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
)
M:;;KS . bubmuorexa [JOK
11 A 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO
12
MO3HAHUS
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf
72
bubmuorexa [JOK
2.2 JuHamuka 7 https://m.edsoo.ru/7f41bf
12
3aKOHBI bubmuorexa [JOK
2.3 COXpaHEHHs B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKe 12
Uroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI

bu6mmoreka [IOK

31 MONCKYIHIPHOT 9 1 https://m.edsoo.ru/7f41bf
KHHETHYCCKOM 72
TEOPHUH
OcHOBBI bubnmnoreka [JOK

3.2 TEPMOIHHAMH 10 1 https://m.edsoo.ru/7f41bf
KU1 72
ArperaTHble
COCTOSIHUS bubnmnoreka [JOK

3.3 BEILlECTBA. 5 https://m.edsoo.ru/7f41bf
®daz3oBrIe 72
TIePEXOIBI

Hroro no paszneny 24

Paznea 4. JIEKTPOJJUHAMUKA



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

bu6mmoreka [IOK

4.1 10 https://m.edsoo.ru/7f41bf
Ka 72
IlocTossHHEBIH
AIEKTPUUECKHU bubnmoreka [JOK
4.2 it Tok. Toku B 12 https://m.edsoo.ru/7f41bf
Pa3IUMYHBIX 12
cpenax
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'PAMME
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(hOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIbHOCTH

Jmonen

10.2

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
MaTepHuajibHas TOYKa, MHEpLUaIbHAs CUCTeMa OTcuéTa, aOCOJIOTHO
TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TE€J, TOYECUHBIM JIEKTPUUECKUM 3aps] — IIPU PELICHUU

¢duznueckux 3a1a4y

10.3

10.4

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOM TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, MHEpLHUs, B3aUMOJIEHCTBHE TEN,
nupdy3us, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
TBEPABIX Tel, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHcallus,
IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3]yXa,
MOBBIIIEHUE JaBJIEHHUS ra3a IpU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA rasa B

H30IIponeccax; JICKTpU3aus T, B3aHMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HCHOIb3ysd (U3NUYECKUe
BEJIMYUHBI: KOOPIUHATA, YTk, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIA, HMIIYJIbC Tella, KHHETHYeCKas DHEpIus,
NOTEHIMaJbHAs HHEPIus, MeXaHudeckas pabora, MeXxaHHYecKas
MOIITHOCTh; TNpPH ONHMCAHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMIIBI,
HaXOJUTh (POPMYJIbL, CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BEIUUNHY

C ApYTvuMHU BCINYUHAMU

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TE€II M TEIUIOBBIC

SABJICHUSA, HWCIOJIb3Yys (I)I/I3I/I‘-I€CKI/IG BCIIMYMHBI: OaBJICHUC TIasa,




10.6

TEMIIepaTypa, CpedHssd KHUHETHYecKash DHEpPIUs XaoTHUYECKOIo
JBWKEHUS MOJIEKYJ, CpEOHEKBAApaTU4YHAsl CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KO3 GUIMEHT MO0JIe3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTels; IpH
ONMHMCAaHWU  TPABWIBHO  TPAKTOBaTh  (U3WYECKUH  CMBICH
UCIIOJIb3YeMbIX BEIMYMH, UX O00O3HAUYEHUS W E€IMHUIBI, HAXOIUTh
(GopMynbl, CBA3BIBAOIIME JAHHYI0 (U3NYECKYIO BEIUYHHY C

APYruMH BEJIIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHME CBOMICTBA BEIIECTBA W
AIIEKTpUYECKUE SBJICHHS (TPOLIECCHI), HCIONB3Yysd (pu3mdeckue
BEJIMYMHBI:  DJIGKTPUYECKUH  3apsia,  DJIEKTPUUECKOoe  IOJIE,
HANpsDKEHHOCTh 1OJIS, IOTEHIMAJ, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMHMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKH  CMBICHT
UCIIONIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €AMHMUIIBI; YKA3bIBATh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3NIECKYIO BETMUMHY C JPYTUMH

BCINYHNHaAMH

10.7

10.8

AHATM3UPOBATh (DU3WYECKHUE TMPOIECCHl W  SBJICHHS, WCIIONb3YS
(du3nvecKkre 3aKOHbBI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEeHUS, |,
Il u 11l 3axkoHBI HplOTOHA, 3aKOH COXpaHEHUSI MEXaHUUYECKOW YSHEPTUH,
3aKOH COXpaHEHUS UMITYJIbCA, TPHHIIHIT CYTICPITO3UIIAN CHJT, IIPUHITATT
pPaBHOIPABUS HHEPIHATBHBIX CHCTEM OTCYETA; MOJCKYJISPHO-
KMHETUYECKYIO TEOPHIO CTPOSHUS BEIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpenHell KMHETUYECKOW SHEPTrHuu TETUIOBOTO JABIIKEHHUS MOJIEKYN C
a0COJIIOTHOM TeMITepaTypol, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTO 3apsina, 3akoH KymoHa; mpu sToM
pa3ianyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe
BBIpQXEHHE U YCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHHUMOCTH

OOBSICHITh OCHOBHBIC TMPHUHIIMIIBI ACHCTBUS MAIUH, TPUOOPOB U

TEXHUUYECKHUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX O€30MacHOTo

HCIIOJIBb30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

10.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BAaHUIO (PU3NUECKUX SBJICHUIN
Y IIPOLIECCOB € MCITOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHHUI;
pu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  HPEIJIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBisATh MNpsSMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM CIOCO0 M3MEPEHUsS U

HCITIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpGHIHOCTCfI HSMepeHHfI




10.11

10.12

HccnenoBaTh 3aBHCHUMOCTH MEXAY (HU3NYECKUMHU BETUYUHAMH C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHMI; IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBaTh pPE3yJIbTaThl IMOJTYYEHHON 3aBUCHUMOCTHU
(bu3nYeCKUX BETUYHH B BUI€ TaOIUIl U TpaUKOB, 1e1aTh BHIBOJIBI IO

pe3yJsibTaTaM MCCIIE10BaHUs

CoOmomaTe mpaBmwiia  0€30macHOr0  Tpylda TMpH  IPOBEACHHUH
UCCIIC/IOBAaHUI B paMKax y4eOHOro OSKCIepUMEHTa, y4eOHOo-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

10.14

10.15

10.16

Pemarp pacu€THble 3a1a4u ¢ IBHO 3aJJaHHON (hU3MUYECKOIl MOJETIBIO,
UCIONB3YS (hM3MUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3HYeCKre BETMYUHBI B POPMYJIIbI, HEOOXOIUMBIC JUTSI €€ PEIICHHUSI,
MPOBOJIUTh PAacy€Thl M OLEHUBATh pPEAIbHOCTh IOJIYYEHHOTO

3Ha4YCHUA (1)1/131/111 €CKOM BEJTUYHMHEBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCIIPOTHUBOPCUUBYHO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

Hcnonp30BaTe MpHU pelmieHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsl TOUCKA, CTPYKTYPUpPOBaHUS,
UHTEpIpeTalliyi U MpeJCTaBIeHUsT y4eOHOH M Hay4YHO-TIOMYJISIpHON
UHpOpMaLKH, TOTYYEHHOW U3 PAa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyto HH(OPMALINIO

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOILIEr0

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOpeTUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBAMH, JUISI COXpaHEHHUs
3I0pOBbS. M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B

OKpY>Kalolleu cpene

10.18

PaboTath B rpyIine ¢ BHITOTHEHUEM PA3IMYHBIX CONMAITBHBIX POJICH,
MJAHUPOBAaTh PabOTy TPYNIMbI, PAUOHATBHO pacHpeieisiTh
00s13aHHOCTH W TIUIAHUPOBAaTh JEATEIBbHOCTh B HECTAHAAPTHBIX
CUTYyaIMsIX, aJleKBaTHO OLIEHUBATh BKJIAJ KaKJIOTO U3 YYaCTHHKOB

TPYIIIBI B pelIEHHEe paccMaTpUBaeMoil MpooieMbl

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA




10 KUIACC

Kon
pa3ngeia

Konx nposepsiemoro

JEMCECHTA

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A

11

®uzuka — Hayka o npupojae. Hayunbie
METO/bI O3HAHUS OKpYKatomiero mupa. Posib
JKCIIEpUMEHTa W TEOpUH B  Ipollecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3nke

1.2

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIIOTE3BI.
®usnyeckue 3aKOHbl U TeopuH. I paHuIbI
IPUMEHUMOCTH  (PU3HYECKUX  3aKOHOB.
[Ipunnun coorBerctBud. Pone m  mecto
¢u3ukn B (QOPMHUPOBAHMU COBPEMEHHOM
Hay4HOW KapTHHBI MHpa, B IPAKTUYECKOH

NESITELHOCTH JTIOAEH

MEXAHUKA

2.1

KMHEMATHKA

211

Mexanunuaeckoe IBWOKEHHUE.
OTHOCHUTEIBLHOCTD MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

212

[Iepemenienue, cKOpocTh (CpPEIHss CKOPOCTh,
MTHOBEHHass  CKOPOCTb) U  YCKOpEHHE
MaTepUaIbHON TOYKH, MX IPOCKLUUU HA OCH
CUCTEMBI KOOPJAMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

2.13

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepHaHBHOfI TOYKH OT BPEMCHHA

214

CBobonHOe masieHne. Y CKopeHue

CcBOOOIHOTO ITaICHNSA




2.2

2.15

KpuBonuneiinoe nsuwxenue. PaBHOMepHOE
JBUWKCHHE  MAaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOpPOCTb. ITepuon u 4acToTa.

LleHTpOCTpEeMHUTEIFHOE YCKOPEHHE

2.1.6

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
JBUKCHHE CHaApsIOB, LICTIHBIE M PEMEHHBIE

nepeaaun

2.1.7

221

[IpakTueckue paboTHL. N3smepenue
MIHOBEHHOH  ckopoctH.  MccienoBaHue
COOTHOILIEHUS MEXTY MyTSMH,
IIPOIIEHHBIMU TEJIOM 3a MOCJEI0BATEIbHbIC
paBHBIE  MPOMEXYTKH  BPEMEHH  TIpH
PaBHOYCKOPEHHOM [BM)KEHUHU C HaydalbHOMN
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBIDKEHUS IIAapUKa B BA3KOW SKHUIKOCTH.
W3ydyenne nBukeHus Tena, OPOLIEHHOIO

TOPU30HTAIIBHO
JUHAMUKA
[IpuHnun  otHOocurensHOCTH  [anmres.

IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuna. Ilpunnun cyneprno3uuuu

CHUJI

Bropoii 3akon HeroTOHa 111 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaJIbHBIX TOUCK

224

3akoH  BcemupHoro  Tarotenus. Cuna
TsbkecTd. IlepBasg KkocMuYeckas CKOpPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus

CKOJIB)XXCHHUA n cujia TPEHUA IIOKO.




2.3

2.2.7

Koaddunment tperns. Cuia conpoTUBICHUS
MU JBMDKEHUH TEJIa B )KUIAKOCTH MITH ra3e

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaH_[eHI/Iﬂ.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

2.2.9

2.2.10

TexHudyeckue yCTpOMCTBA: IOALIMITHUKY,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue paboTsl. M3yuenue nBuxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBeM HecKobKux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehopMuUpyeMOl TPYKUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JedopManuu.
Uccnenosanue yCIIOBUM paBHOBECHSI

TBépI[Ol"O TCJa, UMCHOIICTO OCh BPAIICHUA

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

231 MaTepuagbHBIX Todek. MMmynbc cuiibl u
N3MEHEHHE UMITyJIbCa Tella

9392 3akoH coxpaHeHuss umnyiasca B HCO.

o PeakTnBHOE ABIKEHUE

2.3.3 Pabota cunbl

234 MomHOCTb CUJIBI

238 Kunernueckass  sHepruss  MaTepuaibHOU

o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN
[Torenunanenas sHeprus. IloTeHnmanbHas

236 SHEprus yIpyro nepopMUpPOBaHHON

o npyxuHsl. lloTeHuunanbHass sSHeprus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHble U HEMOTEHIUAIBHBIE CHUJIBL.

2.3.7 Csi3p pabOThl HEMOTEHLHAIbHBIX CHI C

N3MCHCHUCM MEXaHUYeCKOMH OHCPIrun




3.1

CHUCTCMBI TCII. 3aKoH COXpPaHCHUA

MEXaHUYEeCKOH OHEpIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHnyeckue ycTponcTBa: JBUKCHHUE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuueckue pabotel. M3yuenue cBs3u
2310 CKOPOCTEM Tel IpU HEyNpyrom yzaape.

HccnenoBanme cBs3u  pabOTBI  CHJIBI  C

H3MEHEHHEM MEeXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.1.3

OCHOBHBIE ~ TIOJIOKEHHUSI  MOJIEKYJISPHO-
KUHETUYECKOW  TEOpHUH. BpoyHoBckoe
nwkenue. Auddysus. Xapakrep ABIKEHHS
Y B3aMMOJICHCTBHSI YaCTHII BEI[eCTBA
Mopenu CcTpoeHUS Ta30B, JKUAKOCTEH U
TBEPABIX TEN W OOBSCHEHHWE CBOMCTB
BEILIECTBA Ha OCHOBE ITHX MOJIeNeil

Macca MOJICKYII. Komuuecto BCIIICCTBA.

[TocTostHHass ABoraapo

3.14

3.15

TenmoBoe paBHOBecue. Temmeparypa u eé
nsmepenue. [llkana remneparyp Lienscus
Mopnens  upeanpHOoro rasza. OcHOBHOE

yYpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOPHU UACATBHOI'O ra3a

3.16

3.1.7

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vacThll rasza. Illkana temmneparyp

KennBuna

VYpaBuenne Kianelipona — MeHaeneesa.

3akon JlanpTOHA

3.1.8

I"a3oBbIe 3aK0HBI. M30mpo1IeCChl B HACATBHOM
rase ¢ MOCTOSSHHBIM KOJWYECTBOM BEIIECTBA:

n30TepMa, U30X0pa, n300apa




3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue paboTsl. M3Mepenue macchl
BO3/lyXa B KJIaCCHOM KoMHare. MccinenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.21

TepmoauHaMuueckass cucreMa. BHyTpeHHsAS
JHEPrusi TEPMOJUHAMMYECKOM CHUCTEMBI HU

CITIOCOOBI €€ N3MEHEHUS

3.2.2

3.2.3

3.24

KommyectBo TemnoTe! U pabota. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

Buapl Teronepenayn: TEIIONPOBOJAHOCTb,
KOHBEKIIHSI, H3Ty4eHue. TerioéMKOCTh Telna.
VYnenbHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

[lepssiit 3aKOH TEPMOJUHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

3.2.5

TenmoBble MamuHbl. [IpuHOMOBL HEUCTBHS
TEIUIOBLIX MamuH. [IpeoOpa3zoBaHus sHeprun
B TemIoBbIX MammHax. Koadduument
none3Horo gaeiicteus (mamee —  KIIM)

tertoBoid MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

3.2.7

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE
MPOOJIEMBI TETIOIHEPTETUKH

Texauueckune YCTpOMCTBA: J(BUTaTEIb
BHYTPEHHETO CropaHusi, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTnueckue paboTHL. Nsmepenune

YAEIBHOMN TEMIIOEMKOCTH




3.3

4.1

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YjenbHas TeruioTa
apooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAKHOCTH

Bo3ayxa. HacelleHHbI nap

3.3.3

3.34

3.35

3.3.6

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tesna. AHHU3OTPOIUS CBOMCTB
KpuCTaJlJIOB. )KI/IIIKI/IG KpHUCTaJlJIbI.
CoBpeMeHHbIe MaTepHallbl

[InaBnenne M Kpuctaumzauus. Y jenbHas
TerutoTa tiasieHus. Cyomumanus
VYpaBHeHHe TEII0BOro H6anaHca
TexHuueckue ycTpoHCTBa: THUIPOMETp H
IICUXpoMETp, KaJIOpuMceTp, TEXHOJIOTHUHN
MIOJTyYEHUsI COBPEMEHHBIX MaTepUAJIOB, B TOM

YHUCJIIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

411

41.2

[IpakTnueckue paboTHL. Nsmepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA

Onexktpuzauust Ten. OJEKTPUYECKUH 3apsi.
J1Ba BUJIa 3JIEKTPUUECKHX 3apsI0B
IIpoBoHUKH, JTURJIEKTPUKU U

MOJYTPOBOTHUKH

413

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsanoB. 3akon Kymnona

4.1.5

4.1.6

Onektpuueckoe  nose.  HampsokxéHHOCTh
ANEKTPUYECKOTO OIS [TpuHumn
cynepno3unuu. JluHUM  HANPSHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

Pabota cHi 3IEKTPOCTATUYECKOTO  TIOJIS.

Ilorenuuan. Pa3HoCcTh MOTEHIINAIOB




4.1.7

HpOBO,[IHI/IKI/I U OUBJICKTPUKU B MMOCTOSAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaﬂ

IMPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

4.1.9

4.1.10

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
JIIEKTPOMETP, IJIEKTPOCTATHYECKas 3alluTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

IIpakTuueckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN JIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYIICCTBOBAHUA IIOCTOAHHOI'O

421 JJICKTPUUYECKOTO TOKa. VICTOYHWMKHM TOKA.
Cuia Toka. [TocTosHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
123 DNEKTPUYECKOe CONPOTHBICHHE. Y ICITbHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieNbHOE,
o CMEIIIaHHOE COSIMHCHHE TTPOBOTHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyss
4.2.5
— Jlenna
4.2.6 MOMIHOCTB JEKTPUUECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTpEHHEE CONPOTUBJICHHE HCTOYHUKA
o ToKa. 3akoH Oma s NOJHOM (3aMKHYTOM)
aneKkTpudeckoit nemnu. Koporkoe 3amMbIkanue
DNeKTpoHHAs  MPOBOAMMOCTh  TBEPIBIX
128 METAJJIOB.  3aBUCUMOCTH  COTIPOTHBIICHUS

METAJlJIOB OoT TCMIICPATYPHI.

CBepXIpoBOANMOCTh




4.2.9

4.2.10

OnekTpuueckuil ToK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
oJynpoBoJHUKOB. CBOMCTBa p-n mepexoja.

[TomympoBOTHUKOBBIE PUOOPEI

4211

ONEeKTpUYECKUH TOK B DJIEKTPOJUTAX.
DneKTpoIuTHYECKas JMCCOLMALIUS.

DneKTpoan3

4.2.12

4.2.13

DNEeKTPUUIECKUI TOK B rasax.
CaMocCTOsATENbHBII U HECAMOCTOSATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsna. Monnus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMETp,
BOJIbTMETP, PpEOCTaT, HWCTOYHUKU TOKaQ,
JJIEKTpOHArpeBaTeIbHbIE npuOOpHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BaKYyMHBIN
MO, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOJ'IprOBO}IHHKOBLIfI Auona, raJlbBaHUKa

4.2.14

[IpakTueckue paboThLI. N3yuenne
CMEIIAHHOTO COEANHEHUSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusieHus. Halmronenue

ANIEKTPOITH3a

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

1. T".A. Mskumes, b. b. byxosues, H.H. Corckunit ®uznka 10 k. @usnka 10 knacc. bazoBblii u
yri1yoneHHbIi ypoBeHb. YueoHuk. Mocksa. [Ipocsenienune, 2020 r.

2. I'.A. Mskumes, b.b. byxosnes, B.M. Hapyrun ®@usuka 11 kimacc. ba3zoBslii u yriyOJieHHBIN
ypoBeHb. YuebHnuk. Mocksa. [Ipocemenue. 2020 .




3. A.Il. PermkeBuu. CoopHUK 3aaa4 1o ¢usuke. Mocksa, [poda, 2005 - 2019 1.

4. Coopuuk 3ama4 no ¢pusuke as 9 — 11 kmaccos. CocraBurens [.H. Cremanosa. M.:
«ITpocBemenner, 1996 r.

5. 3apanus obdpaszoBarenpHoOro nopraia Pemry EI'D

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. T'".A. Mskumes, b. b. byxosues, H.H. Corckuiit ®uzuka 10 k1. @usnka 10 knacc. bazoBblii u
yriyosieHHbIN ypoBeHb. Yueouuk. Mocksa. [Ipocsemenue, 2020 2. I'.5. Mskuiues, b.b.
byxosnes, B.M. Uapyrun ®usuka 11 knacc. ba3oBelii 1 yriryOJieHHBINH YPOBEHb. Y UeOHUK.
Mockaa. [Ipocsemenue. 2020 3. A.I1. PermkeBuu. COopHUK 3a1a4 o gusuke. Mocksa, [poda,
2005 - 2019 r.

4. Coopruk 3ama4 o pusuke aist 9 — 11 kmacco. CocraBurens I H. Crenanoa. M.:
«ITpocBemenney, 1996 r.

5. 10.A. Caypos. ®usuka. [loypounsie paspadorku. 10 kiacc. [Tocodue st
o0meoOpazoBaTeNbHBIX opranu3anuii. Mocksa. [Ipocsemnienue. 2015

6. 10.A. Caypos. ®usuka. [loypounsie paspabdorku. 11 kimacc. [Tocodue mist
o011eo0pa3oBaTeabHbIX Opranu3anuii. ba3oBelil u yriayOieHHbli ypoBeHb. MoOCKBa.
[Tpocsemenue. 2017 r.

7. COOpHUK TECTOBBIX 3a/IaHUM AJI1 TEMAaTHUECKOT0 M UTOroBoro KoHtposs. ®usuka 10 kiacc.
M.: «(Murennext-Lentp», 2004 r.

8. C.M. Augpromeukut, A.C. CnyxaeBckuil. ®usuka. «KOHCTpYKTOp» CaMOCTOSTENbHBIX U
KOHTPOJIbHBIX padoT. 10 — 11 kmaccel.

9. Ilocobue mst yuureneit. M.: Ilpocsemmenue, 2010

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. IIOC Mos mikona https://myschool.edu.ru/

2. XKuBas ¢usuka: odyuaromas nporpamma http://www.int-edu.ru/soft/fiz.htmi

3. Vpoku dusuku ¢ ucrnons3oBanrem Mureprera http://www.phizinter.chat.ru/

4. dusuka.ru http://www.fizika.ru/

5. ®usuka: koywieknus onbiToB http://experiment.edu.ru/

6. dusuka: MeKTpoHHas KoJutekius onbitoB http://www.school.edu.ru/projects/physicexp
7. KaTasor cchl1ok Ha pecypcsl o ¢pusuke hitp://www.ivanovo.ac.ru/phys

8. becrimarHeie 0Oy4aromue nporpaMMsl o gusuke http://www.history.ru/freeph.htm

9. JTabopaTtopHsbie paboTsl 10 (husmke. BupryanbHbie 1adopaTopHble pabOThI
http://phdep.ifmo.ru

10. OOpa3oBaTenbHbIi opTai Ha 6a3e HHTEPAKTUBHOM MIIAT(OPMBI 1151 O0yUESHUS 1eTei
YUVY.PV https://uchi.ru/teachers/Ik/main

11. Auumarnms pU3HYECKUX MPOIecCOB 00bsicHeHUsIMH http://physics.nad.ru

12. ®usnueckas >unukioneaus http://www.elmagn.chalmers.se/%?7eigor
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