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HHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHM W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHOW mporpamMmel, mpenctaBieHHpix B OI'OC COO, a Takke ¢ yd€ToMm
denepanbHOl paboyeill MporpaMMbl BOCHUTAHHMS W KOHICIIIMU MPENoJaBaHusl y4eOHOTO
npeamera «®Puszuka» B oOpa3oBarelnbHbIX opraHu3anusax Poccuiickoit  denepanuu,
peayIn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatoumuxcsi 10—11 kmaccoB npu oOydeHnn ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpedoBarusm @I'OC COO k muaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pesyibprataM OOy4eHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTH peau3allii MEXKIIPEIMETHBIX
CBsA3€M (U3MKM C E€CTECTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Hell ompenensiorcs
OCHOBHbBIE 1IEIM U3y4yeHUs (PU3MKH Ha YpPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKM: JMYHOCTHBIE, MeETalmpeIMETHbIE, IpeIMEeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® [IJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUSI Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay Mo rojaM o0ydeHusl.

®dusnka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CUCTEMY 3HaHHMM 00 OKpY)KaoIlleM MHpE.
HIkonpHBIA Kypc (U3MKH — CHCTEMOOOpA3yIOIUN JJisi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPeIMETOB, MOCKOJIBbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, H3ydaeMbIX
xuMmueH, Ouonoruelt, gusudyeckoi reorpadueld m acTpoHoMuel. Vcmonb3oBaHUE W aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUN OmpeneNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DHHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHUS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBAMU U Jpyrux. M3yueHne pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMupOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHUpa 00yJaronuxcs, B GopMupoBaHUE YMEHUH
MIPUMEHSTh HaAyYHBIH METOJ MO3HAHUS TPU BBIIIOJHEHUH UMU Y4EOHBIX UCCIIEI0OBAaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC ABIISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pas3AesioB (DM3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuszayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca Gpusnku o0beqUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBhsiercss (GOpMUpOBAaHHME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzaius mnpeanosiaraeT UCHOIb30BaHHUE TYMaHUTAPHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKIMHU, HDAaBCTBEHHBIMU U YKOJIOTHUECKUMU ITPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku npeanonaracT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJOIMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakxkKe 00CyXIeHUs MPoOJIeM pallMOHAIBHOTO MPUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH AJIEMEHTaMHU Kypca (U3MKH Ha YpPOBHE CpEJHEro obuiero odpazoBaHUs
ABIIAIOTCS (u3ndeckue TeopuH ((popMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS
¢u3nyeckoil TeopuH, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MIPECTABICHUSIX O NPUPOJE, TpPaHULAX MPUMEHUMOCTH TEOPHH, IUIsl ONUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U IPOLIECCOB).



CucTeMHO-IEeITETbHOCTHBIN MOJIX0A B Kypce (PM3UKU peau3yeTcs MPeKe BCEro 3a CuéT
OpraHu3aluy SKCIIEPUMEHTABHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO HCHOJB30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTtopHbIX paboOT, KOTOphIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOIIMI CIHCOK
YUYCHMUYECKUX MPaKTHUECKUX paboT. BriaeneHne B yka3aHHOM IEpeyHe J1abOpaTOpHBIX padorT,
MPOBOJUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISCTCS YYaCTHHKaMH OO0pa3oBaTEIHHOTO
mporecca UCX0s U3 0COOCHHOCTEH TUIaHUPOBAHUS U OCHAIeHHUs Kabuneta (usuku. [Ipu sToM
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB MO IIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHNE yAENSETCS PEIICHUIO pacUuETHBIX U KadyeCTBEHHBIX 3a1ad. [Ipu sTom
IUTsL pacyE€THBIX 3a/1a4 MPUOPUTETOM SIBIISTIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO,
MO3BOJISIIOIINE MPUMEHSATh H3Yy4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3zesoB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolen >XKu3HHU, TpeOyromiue BbIOOpa (U3MYECKON MOJENH ISl CUTyalldu TMPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu ®I'OC COO Kk MarepuaabHO-TEXHUYECKOMY
obOecnieyeHn0 yuyeOHOro mnpoiiecca 0a30BbIM YpOBEHb Kypca (PM3MKH Ha YpPOBHE CPEIHETrO
o0mrero oOpa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBHUSX MPEAMETHOTO KaOWMHETa (U3UKH WU B
YCTIOBHSIX HHTETPUPOBAHHOTO KaOMHETa MPEJMETOB €CTeCTBEHHO-HAYYHOTO IUKJIa. B kabuHeTe
¢bu3uKH  JOKHO OBITH HeoOXxoaumoe jgabopaTopHOe OOOpYIOBAHHME JUISI  BBITTOJTHEHUS
YKa3aHHBIX B MPOTpamMMe Mo (HU3HUKE YICHWIECKHX MPAKTHYECKUX paboT W JIEMOHCTPAIMOHHOE
o0opynoBaHUE.
JlemoHCcTparmioHHoe 000pyaoBaHUe (POPMUPYETCSI B COOTBETCTBHU C MPUHIMIIOM
MUHUMAaJbHON NOCTATOYHOCTH M 00ecrednBaeT MOCTAaHOBKY MEPEUYHCIECHHBIX B IpOrpamme Mo
(Gu3MKe KIIOYEBBIX JEMOHCTpAalUUd Ui HCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.
JlaGopaTopHoe 00OpymOBaHHE ISl YICHHMUECKHX MPAKTHYECKUX padboT (hopMuUpyeTcs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB U OOecreynBaeTcss B pacyére OJHOTO KOMILJIEKTAa Ha ABYX
oOyvarormuxcsi. TeMaTnyecknue KOMIUICKTHI J1Ta0OpaTOpPHOTO OOOPYIOBaHUS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M LHHU(PPOBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH LEJSIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
e (opmupoBaHue HHTEpeca W CTpeMJICHHS OOYyYarolIMXCS K HAyYHOMY H3y4YEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAydyHOM MeETOJle¢ TMO3HaHuA H (OPMUPOBaAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHUs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHU;

e (opmupoBanue ymMeHUI OOBICHATH SBJICHUS C UCTIOIB30BAHUEM (PU3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue NpEACTaBICHUN O posid (PU3MKHU A Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.
JlocTikeHne 3TUX Lened oOecreynBaeTcs pelleHHeM CIEAYIOIIMX 3a/Jad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oomiero oopa3oBaHusi:
e npuoOpeTeHre CUCTEMbl 3HaHUI 00 OOIKX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, SJEKTPOJUHAMHUKY, KBAHTOBYIO
(U3HKY U IIEMEHTHI acTPO(DU3HKHY;

e (QopmupoBaHue YMEHHI MNPUMEHITh TEOPETUUECKHUE 3HaHUSA s OObSICHEHUS
(bu3nuecKux SBJICHWM B TPUPOJE W JUIA TPUHATHS TPAKTUUECKUX PpEIICHHH B
MTOBCETHEBHOM JKU3HHU;



® OCBOGHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 337a4 C SBHO 3aJaHHON (Qu3HYecKOn
MOJIeNbIO, 3a/1a4, MOJPa3yMEBAIOLINX CaMOCTOSTEIbHOE CO3JaHue (HU3HYECKOM
MOJIEIH, aJIEKBATHOM YCIIOBUSM 3a/1auH;

¢ T[OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JECUCTBUS TEXHHUUYECKHX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

® OBJIAJICHHE METOJAaMH CaMOCTOSTEIIFHOTO IUIAHMPOBAHUS M MPOBEICHHUS (PU3NIECKUX
OKCIIEPUMEHTOB, aHAIM3a W  WHTEpIpeTaluu  WHPOpPMALUHU,  ONPEICICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCIIOBUU JIJIS pa3BUTHSI YMEHUN MPOEKTHO-UCCIIENOBATEIbCKOM, TBOPUECKON
JeSITEIbHOCTH.

Ha wusyuenme ¢usuku (6a30BBII YypOBEHBb) Ha ypPOBHE CpEAHEro o0mero oOpa3oBaHUs
otBoautTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o pusuke rnepeueHs 1ad0paToOpHbIX U NPAKTHUECKUX paboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENh JelaeT BHIOOp MpoBeACHUs TabOpaTOpHBIX padoT u
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromInXcs.

COJEPKAHUE OBYYEHUA
10 KJTIACC

Paszpnen 1. @usuka 1 MeTOAbI HAYYHOI'0 TO3HAHUSA

®usnka — Hayka o npupone. Hayunsle meToapl MO3HaHUA OKpyxarouiero mupa. Pois
AKCIIEPUMEHTA U TEOPUH B TIPOIIECCE MTO3HAHMSI PUPOJIBI. DKCIICPUMEHT B (PU3HKE.

MopenupoBanue (HpU3NYECKUX SIBICHUN | TmporieccoB. Hayunsle runore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. |'paHHIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHINI COOTBETCTBHUS.

Pone m mecto ¢usuku B (GopMHpOBAaHWM COBPEMEHHOW HAYYHOW KapTWHBI MHpa, B
MPAKTUYECKOUN ACATETbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE AATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBuUKeHHE. OTHOCHTEIILHOCTh MEXaHU4eCKOoro aBmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKUUU HA OCU CUCTEMbl KOOpauHaT. ClloKEHHE MepeMen|eHud 1
CJIO’KEHHUE CKOPOCTEH.

PaBHOMepHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE ABIKeHue. I'paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEpEMELICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoOoHOE majieHne. Y ckopeHrne CBOOOHOTO MaIeHus.

KpuBosmHeiiHoe pABWXeHHE. J[BIW)KEHHME MAaTepuanibHOM TOYKM IO OKPYKHOCTH C
MIOCTOSTHHOM 1O MOJYJII0 CKOPOCThIO. YTJOBasi CKOPOCTb, JMHEWHHas ckopocTh. llepuon u
gacTtoTa oOpameHus. LleHTpocTpeMutenbHOE yCKOPEHHE.

TexHuueckre yCTpOMCTBA M MPAKTHUECKOE TNPUMEHEHUE: CHOUAOMETP, JIBIKECHHE
CHaps0B, LIEMHbIE U PEMEHHBIE MEpeIauH.

Jemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMAaTUYECKUX XapAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHIA ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABrKeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUSI.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONIPEIETIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEGHUS — MEXIAY ~ MYTSAMH,  [POWIEHHBIMH  TEJIOM  3a
IIOCJIEIOBATEIbHBIE DPABHBIE MPOMEXKYTKHM BpPEMEHHM IPU PaBHOYCKOPEHHOM [BIKEHUM C
Ha4yaJIbHOU CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenue nBUKEHU IIAPUKA B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Tena, OpoIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnun otHocuTensHOCTH [ammites. Ilepssiii 3akoH HeroToHa. MIHEpImanbHbIe CUCTEMBI
OTCYETA.

Macca Tema. Cwma. [lpunnun cynepnosunuu cui. Bropoit 3akon HproToHa st
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA 117151 MaTe€pUaIbHbIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHMs CKOJIbKEHUS U cuia TpeHus nokos. Koadduunent tpenus. Cunia conpoTHBIIEHUS
IIpU IBKEHUH TeJla B )KUIAKOCTH WM rase.

[TocTynarensHoe U BpaliareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaimieHus. llinedo cunibl. YcinoBusi paBHOBecus
TBEPAOTO Tea.

Texnuueckne yCTpoCTBA M MpPaKTHUYECKOE TNPUMEHEHHUE: TMOIIIUIHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINX TEJT.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeopMaluu.

Hesecomocts. Bec Tena npu yCkOpeHHOM MOAbEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHMSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenue nBuxenus Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B IMPYKUHE M PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 8 MEXAHUKE

Nmiynsc MaTepualibHON TOYKH (Tea), CUCTEMbI MaTepUaibHbIX ToUeK. MIMIynbc CHIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora cunpl. MOIIHOCTE CHJIEI.

Kunernueckass sHeprus maTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuansHas sHeprus ynpyro ae(GopMupoBaHHOMN MPYKUHBIL.
[ToTreHumansHas SHEpryst Tena BOJU3M MOBEPXHOCTH 3eMIIH.

[loteHumaneHble M HENOTEHIMaTIbHbIE CUIbl. CBs3b pabOThl HEMOTEHIUAIBHBIX CHII C
U3MEHEHHEM MEXaHNYECKOM HEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHMS.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBII
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYyJIbCa.

PeakTuBHOE ABMKEHUE.

[lepexoa MOTEHIMATLHON PHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydeHne aOCONIIOTHO HEYMPYroro yaapa ¢ TOMOINBIO ABYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIBI C M3MEHCHHEM MEXaHWMYECKOW JHEpPrHM Tela Ha
MpUMeEpPE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MoaekyasipHas Gpu3uKa U1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHUS U B3aUMOJICHCTBUS YaCTHI]
BelmiecTBa. MoJiel CTPOCHUSI Ta30B, JKHAKOCTEM M TBEPABIX Tel M OOBSCHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pazmepbl Mosekyl. KosndecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mogens uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISAPHO-KHHETHYECKON TEOpUU
UJealbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeAHell KWHETUYECKOW JHEPruu
TEeIUIOBOrO JABWKEHHWS dvactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmaneiipona. 3akon JlaneroHa. M3omporiecchl B UACAIIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIM4eCTBOM BeniecTBa. [ paduueckoe npeacraBieHue U30MPOLIECCOB: U30TEPMA,
n30x0pa, nzobapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OmbITEL, JOKa3BIBAIOIIME JOUCKPETHOE CTPOCHHE BemecTBa, (ororpadum MomeKy
OPraHNYeCKUX COCTMHEHUH.

OnsIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, HWIUTFOCTPUPYIOLIAask IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBITHL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHMS UI€AJIBbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MepeHuH o0béMa
KOMHATHI, JABJICHUS U TEMIEPATYPBI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y IapaMeTpaMU COCTOSTHUS Pa3pEexKEHHOTO ra3a.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3meHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprusi 0IHOATOMHOTO
UJeaNbHOTO0 Ta3a. Buapl Teronepenayu: TEIONPOBOAHOCTb, KOHBEKLUS, U3IyYeHHE. Y IebHas
TEIIOEMKOCTD BelecTBa. KoinuecTBo TEMIOTHI IIpH TEIUIONEepeaaye.

[Tonsitue 00 ammabatHoM mporecce. IlepBbiit 3akoH TepMmoauHamuku. [Ipumenenue
MIEPBOTr0O 3aKOHA TEPMOIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepnperaius paboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeoOpaTuMocTh NpoI1ieccoB B MIPUPOJIE.

TemnoBbie MamuHbl. [IpuHIUTIBL NeiicTBUS TeIIOBBIX MaiuH. [IpeoOpa3oBanus SHEPTUH B
TeIUIoBbIX MammuHax. Koadduiment noneznoro aeiictBus teroBoil Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO AeHCTBUS. DKOJIOTHYECKHE MPOOIEMBbI TEIIOIHEPTE€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITHOHED.

Jemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruU Tela MPU COBEPIICHUU pabOTHI: BBUIET MPOOKH H3
OYTBIJIKM TIOJ ACWCTBHEM CXKaTOrO BO31yXa, HarpeBaHue »upa B JATYHHOU TpyOke MyTEéM
TpeHHs (BHUIC0IEMOHCTpAIIHS).

N3meneHnne BHyTpeHHEH SHEPruu (TeMIiepaTyphl) Tela Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEINsI BHYTPEHHETO CTOPAaHHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH.



Tema 3. Azpecammuvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcarnws. Vcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAS BIQKHOCTH BO3ayxa. HacklmeHHbIH map. YaenbHas TeroTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB KPHCTAJLIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuayibl. [lnaBneHue M KpucTajuim3anus. Y AelbHas
TeruioTa miasiaeHus. Cydoaumanus.

YpaBHeHUE TEIUIOBOTO OajiaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUM TIOJYYCHHsS] COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HaHOMAaTEpPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue nmpu NOHW>KEHHOM JaBJICHUH.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus U TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHune 0OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznea 4. DuexkTpoanHammuka

Tema 1. dnekmpocmamuka

DNeKTpu3ausa Tell. OJEeKTpUYecKuil 3apsana. JBa BHIa DIEKTPUYECKUX 3apsIOB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsia.

B3anmopeiicteue  3apspoB.  3akoH  KymoHa.  TodedHBIM  ANEKTPUYECKUH  3apsnl.
OnekTpuyeckoe mojie. HampskE€HHOCTh ANEeKTpHYecKoro mojs. [IpuHIUN cymeprno3uium
ANEKTPUYECKUX MoJIeh. JINHNM HanpsHKEHHOCTU AIEKTPUYECKOTO TOJIS.

Pabora cumn amektpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOAHMKY M AUDIIEKTPUKH B AIEKTPOCTATUYECKOM IoJie. [uanekTpuueckast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOWCTBA M IMPAKTHUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE DJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3EeKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 37EKTPOCTATUUYECKOM IOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTOopa OT IUIONIaJAM ILJIACTHH,
PAcCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS AIIEKTPUUECKOrO TOKa. MICTOUYHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsxkenue. 3akon OMa Juist ydacTka 1enu.

DIEeKTpUYECKOe CONMPOTHUBJICHUE. VYnenbHoe CONPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH 3EKTPHUUECKOTO TOKA.

DNEeKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHMKA TOKA. 3akOoH OMma Jist
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COITPOTUBIIEHUSI METAJIIOB
oT TemMieparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBoanuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTH MOJYIPOBOIHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

ONeKTpUUecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOIHAIUS. DIEKTPOJIH3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHUE: amIepMeTp, BOJBTMETP,
peocTar, WCTOYHHUKH TOKa, OJIEKTPOHArpeBaTelbHBbIE TMPHOOPBI, AIEKTPOOCBETUTEIHHBIC
npuOOpBI, TEPMOMETP CONPOTHBICHHS, BAaKyyMHBIH AWOJN, TEPMUCTOPHI M (HOTOPE3UCTOPHI,
IIOJIYTIPOBO/IHUKOBBIH 1MOJ1, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAIN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMeniaHHO€e coeTMHEHNE MPOBOTHUKOB.

[IpssMmoe u3MepeHue 3neKkTpoABMKyHIel cuibl. KOpoTkoe 3amMblKaHHE TajJbBAHMYECKOTO
JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3ps ¥ IpOBOAUMOCTh BO3yXa.

OnHOCTOPOHHSS TPOBOUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  DNEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONIPOTHBJICHUS.

HaGnronenue anexkTponusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢uzumku 06a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISECTCS C y4ETOM
COJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsI3e C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemmuvie nousimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOI'O IO3HAHMS:
ABJIEHHE, HAy4HbIM (akr, rumoresa, (usnyeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOIIOJICHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl ypaBHEHMH, JuMHeHHas ¢QyHKuus, napabosna,
runep0oia, uX rpayKu U CBOICTBA, TPUTOHOMETPUUECKUE (PYHKLUHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOpPHl M MX IPOEKLUHUU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuyeckoe JBHKEHHE B JKUBOW mpupoje, 1uddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaul, TEMJIOBOE PAaBHOBECHE), FNEKTPUUECKHUE SIBIICHUS B
JKUBOU MIPUPOJIE.

Xumus: NUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, 2JIEKTPOJIUTHUYECKAS AUCCOLMALINS, FAIbBAHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JBIXKEHHUI C UCIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIINIMHUKH, HCHOJIb30BAHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHErO CrOpaHus, IMapoBas TypOuWHA, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH NOJYyYEHUsI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTpOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM TNpHUHTEp, dJEKTpOHArpeBaTelbHble MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE IPUOOPBI, TaJIbBAaHUKA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHET0 OOIIero oOpazoBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYUTHh  JOCTHMIKEHHE  CICIYIOMIUX  JUYHOCTHBIX,
METanpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS Yy4eOHOTro mpeamera «Du3uka» NOJDKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IMPOIECCE PEATU3aIUU OCHOBHBIX
HaIpaBJICHUN BOCTIMTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYaloMmerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYETIOBEUSCKUX TYMAHUCTHUYSCKUX M JCMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSITEILHOCTh B HHTEpEcax T'PaXKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIILHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JESATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 W MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCIIC B JICATEIILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHUPY, BKIIFOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(hu3UYecKoi HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K paindHbiM chepaM TpoPecCHOHATHHON JICATEIILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (HU3MKOW W TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OymymIci
npo(eccHu U peain30BbIBAThH COOCTBEHHBIE )KU3HCHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHMIO M CaMOOOpa30BaHUIO B 00yacTH QU3MKK HA
MPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYNbTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUs
1eei yCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OmbITa JAEATEeIbHOCTH OSKOJOTMYECKON HAMpaBIEHHOCTHM HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

chOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTUS HU3NUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAayYHOU JeATeIbHOCTH, TOTOBHOCTH B Ipollecce H3ydeHHs PU3UKU
OCYILIECTBIISTH IPOEKTHYIO U UCCIIEIOBATENBCKYIO NeSITENbHOCTh MHIUBUIYAIBHO U B TPYIITIE.



METAINIPEIMETHBIE PE3YJIBTATHI

IHo3naBaTebHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble joruyeckue a1ecTBus:

CaMOCTOSITENIBHO (POPMYIIMpPOBaTh M aKTyaIM3UPOBATh MPOOIEMY, paccMaTpuBarh ¢
BCECTOPOHHE;

OTIPENIETIATh LEH JACSITEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThiBaTh IJIAH PEIICHUS MTPOOJIEMBI ¢ YIETOM aHAIN3a UMCIOIIUXCS MaTepUATbHBIX
Y HEeMaTepHUaJbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIIEHWBATh COOTBETCTBUE PE3YJbTATOB IIEISIM,
OIIEHUBATh PUCKHU MOCJIECACTBUH ICATEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUAX PEATHHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATUSIMH M METOJaMU (U3UUYECKOM
HayKH;

BIIQJIETh HAaBBIKAMHU YYEOHO-HCCIIEOBATEIHCKON M TIPOCKTHOM NIEATETLHOCTH B OOJacTH
(hM3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TMOUCKY METOJIOB PEIICHUSI 3a/1a4
(DMBUYIECKOTO COICpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO0B IMO3HAHWS;

BIIQJIETh BUJAMH JEATEIHLHOCTH IO TOJYYCHHIO HOBOTO 3HAaHWs, €r0 HHTEPIPETaIlNH,
npeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHTYaIlMAX, B TOM YHCIE TPH
CO3/ITaHUHU Y4EOHBIX TPOEKTOB B 00JaCTH (HU3UKH;

BBISIBJISITh TIPUYMHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJady, BBIIBUTATH
runore’y e€ pemieHus, HaxOOUTh AapryMEHThl JUIS J0Ka3aTelIbCTBA CBOUX YTBEPKACHUM,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE peEHIeHHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OILICHUBATh UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh M (POpMYyIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIBHOM ACSATEIBHOCTH, B
TOM 4YHCIIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE UJI€H, IIpe/yIaraTh OPUTrMHAIbHbIEC TOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIJIETh HABBIKAMH MOJydyeHHUs WHopmarnuu (GU3NYECKOro COAEP:KaHUs M3 HCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOATENBHO OCYIIECTBJISATh IOUCK, aHaIM3, CUCTEMATHU3AlUI0 U
HMHTEPIPETANI0 HHPOPMAIH PA3TUYHbIX BUJIOB U (hOPM MpeacTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

WCIOJIb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEelIeHUd KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPTraHM3AlMOHHBIX 3a/7ad ¢ COONIOJIeHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCcOCOepeKeHUs, TPABOBBIX U
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€30MMaCHOCTH;

co37aBaTh TEKCTHl (U3UYECKOTO COJEpX aHWs B pa3NUYHbIX (opmarax ¢ yudérom
HazHaueHus uHpoOpMalMM ¥ UENeBOW AayAWTOPHH, BBIOMpas ONTUMaJIbHYIO GopMy
MIPEJICTaBICHUS U BU3YyaIU3aIlHH.

KoMMmyHnKaTUBHBIEC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

OCYILIECTBIISITH OOIIEHNE Ha YpOKaX (PU3UKHU M BO BHE-YPOUHOU IESATEIBHOCTH,

pacrno3HaBaTh MPEANOCHUTKA KOH(MINKTHBIX CUTYaIlMi U CMSATYAaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOKO TOUKY 3pPEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUAYAILHON paOOTHI;



BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ yd4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

[IPUHUMATh LEJIM COBMECTHOW JESTEbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PaCIpEleNsiTb POJH C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh UAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYaLMSX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHUE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHblIe AelicTBUS
Camoopranu3anus:

CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESTENbHOCTh B 00JacTU (U3UKU U
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEIICHUs PAcUYETHBIX M KAYECTBEHHBIX 3aJad, IUIAH
BBINIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U NIPEANIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JIeaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
peuienue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHHUIO JPYIUIIMA B oOMactu  (Pu3ukw,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN M KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHWBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICJIUTEJIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

WCIO0JIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MIPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIHOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTrPaMMBbI IO (pU3MKE IS
YPOBHSI CpeHero oo1ero o0pa3oBaHus y oOy4aroUIUXCs COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMpPaBIEHUs Pa3BUTHsI COOCTBEHHOI SMOIIMOHAIBHOMN Cepbl, ObITh YBEpEHHBIM B ceO€;

caMOpEeryJIupOBaHMUS, BKJIFOYAOLIETO CaMOKOHTpOJIb, yYMEHHUE [IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIOCOOHOCTh aJalTHUPOBATHCA K SMOIMOHATIBHBIM
W3MEHEHUSIM U TIPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAlLUM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTM)KCHHMIO L€ M YCIEXY,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXKHOCTEMN;

SMIATUH, BKJIIOYAIONMIEH CNOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IpYIHX,
YUYUTBIBATh €T0 PU OCYLIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIONIIUX CHOCOOHOCTh BBICTPAaUBATh OTHOIIEHUS C APYTUMHU
TOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC U pa3pelniatb KOHOIUKTHL.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy obyuenus B 10 kJjiacce npenMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHU:



JIEMOHCTPUPOBATh Ha TMpPUMEpax poJib U MecTo (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHUHBI MHUPA, B PAa3BUTHU COBPEMEHHOM TEXHUKH M TEXHOJOTHWH, B IIPAKTUYECKOMU
JIeATSIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3UYECKHX MOJCNel: MarepualbHas
TOYKA, WHEPIUAIbHAS CHCTeMa OTCYETa, a0COJIOTHO TBEPIOE TENO, WACATBHBIA ra3, MOACITU
CTPOCHHMS Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA WIEKTPUUECKUHN 3aps]l IIPU pELICHUU
(buznuecKux 3a1ay;

pacrio3HaBaTh (pU3HUYECKHE SBICHUS (MIPOLECCH) U OOBACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOEHHUS BELIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IMPSAMOJMHEHHOE [BUKEHHE, CBOOOJHOE MaJeHHE Tel,
JNBKEHUE TI0 OKPYKHOCTHU, WHEpLHUs, B3auMmojehcTeue Tei, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJl, U3MEHEHUE 00bEMa Tesl NpU HarpeBaHUU
(oxJytaXkieHUH ), TEIJIOBOE paBHOBECUE, HCIIAPEHNE, KOHACHCAIUs], TUIaBJIEHNE, KPUCTAIIN3alLus,
KHUIIEHUE, BIAKHOCTh BO3/lyXa, MOBBIIIEHUE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
COCyJZle, CBsA3b MEXYy IlapaMeTpamMu COCTOSHMS Tra3a B H30IIpOleccax, JJIEKTpHU3auus Tedl,
B3aMMOJICICTBHE 3apsAJI0B;

OTMCHIBaTh MEXaHWYECKOE JIBU)KEHUE, MCMOJb3ys (DU3MUecCKHe BEIMYUHBI: KOOpJIUHATa,
IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIA, UMIYJIbC Tela, KMHETHYECKas
SHEprus, NOTEHLHUaJbHAsl PHEPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMCAaHWUU TPABWJIBHO TPAKTOBaTh (U3WYECKUA CMBICT HCIOJB3YEeMbIX BEIWYWH, WX
0003HAYCHHS U €MHUIIBI, HAXOIUTh (DOPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUUUHY
C IPYTUMH BEJIUYHMHAMU;

OTHCHIBaTh HW3YyYEHHBIE TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIE SBJICHUS, HCHOJb3YS
¢usznueckue BETUMYMHBI: JaBJICHHWE Ta3a, TeMIlepaTypa, CpelHss KHHETHYecKas »HHeprus
XA0THYECKOTO JBMKEHUS MOJIEKYJ, CPEIHEKBAIpPaTHUYHAsI CKOPOCTh MOJIEKYJN, KOJHMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora raza, kodh(GUIUEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHH,
uxX 0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJINYMHY C IPYIrUMU BEJINYMHAM;

ONMCBIBATh M3YyYEHHBIE 3JEKTPUUYECKHE CBOWCTBA BEIIECTBA U JIIEKTPUUYECKHUE SIBJICHUS
(mpo1iecchl), UCTOJNB3YST (PU3NYECKUE BEIUYUHBI: AJNEKTPUUYECKHUI 3apsisi, AJIEKTPHUUYECKOE IMOJIe,
HaIpsDKEHHOCTh  MOJIA, NOTEHLUHMAN, pPa3HOCTh IMOTEHUMAJIOB; IPU ONHCAHUU IPABUIBHO
TpakToBaTh (U3WYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUECHUS U EIUHUIIBL;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl M SIBICHUSA, UCHOJNB3Ys (U3NYECKUE 3aKOHBI U
MPUHIUIIBI: 3aKOH BceMupHOro Ttirotenus, I, II m III 3akonsl HploTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEPrUH, 3aKOH COXPAHEHUsI UMITYJIbCa, IPUHLMI CYNEPIIO3ULUN CUJI, IPUHLHUII
PaBHOIPaBUsI UHEPLUUAIBHBIX CUCTEM OTCYETA, MOJICKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ia30BbIC 3aKOHbI, CBS3b CpPEIHEH KHHETHMYECKOM SHEPruM TEIUIOBOTO ABWKEHUS
MOJIEKYJT C aOCOJIIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOro 3apsijaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TPaHMIIbI, 00JACTH ) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC MPUHIUIIBI ICHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pasnuyaTth yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI M0 HCCIENOBAaHUIO (PH3UYECKHX SBICHUI M MPOILECCOB C
WCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX HW3MEPEeHUU, Tpu IToM  (HOpMYyIUpPOBATH
npobiemMy/3agayy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcOoOMpaThb YCTAaHOBKY W3
MPeII0KEHHOTO 000PYAOBAaHUS, TPOBOJAUTH OTIBIT M (JOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBIE H3MEPEHHs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHUsT U HWCIOJIh30BaTh HM3BECTHBIE METOJBI OICHKU
MOrPEMTHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCHMOCTH MEXAy (U3NYECKUMHU BEIMYMHAMH C HCIOJIb30BaHUEM
MPSMBIX HW3MEPEHHH, MPU OSTOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCUPOBATh PE3YIbTAThI
MOJIyY€HHOUM 3aBUCUMOCTH (DM3MUYECKUX BEIMYUH B BHJIE TAOMUIl U TpadUKOB, Je1aTh BBIBOJIBI
0 pe3yabTaTaM UCCIEAOBaHUS;



coOmoarh mpaBuia O€30MACHOTO TpyJda IMPH TNPOBEICHUM HCCIEAOBAHHM B pPaMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOW M  IMPOEKTHOW JIEATENILHOCTH C
MCIOJIb30BAHNEM M3MEPUTEIBHBIX YCTPONCTB U J1a00PaTOpHOTO 000PYI0BAHNUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U MIPUHLUIIB, HA OCHOBE aHAJU3a YCIOBHS 33aJaudl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOIUMBbIE I €€ pelieHus,
IIpOBOAUTD paC‘IéTBI 1 OICHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘ICCKOI\/JI BCINYUHBI,

peiiatb KAa4YCCTBCHHBIC 3aJadu: BBICTPpAUMBATL JIOTMYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCy>KJIeHUM ¢ OMOPOM HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

HCIOJIb30BaTh IPU pElIeHWH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAallMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUU U IPEACTaBICHUS Y4eOHOU U
Hay4HO-TIOMYJSIPHON HWHMOPMAIMHU, TMOJYYEHHOW U3 Pa3JIMYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHAJIM3UPOBATH MOJIY4aeMYI0 HH(OPMALIHIO;

MPUBOJIUTH TPUMEPHI BKJIAAA POCCUNUCKUX M 3apyO€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPETUUCCKUE 3HAHUA 110 (1)1/131/11(6 B HOBCGZ[HGBHOI\/'I KHU3HU JJIA
obecnieueHrs 6€30MacHOCTH Mpu 0OpallleHnH ¢ MPUOOPAMH U TEXHUYECKUMH YCTPONUCTBAMHU, JIIs
COXPAHEHHS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarollei cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
Ipynmnsl, paoddoOHAJIbHO PpacnpeaciiaThb 00S13aHHOCTH U IIaHUPOBATh  ACATCIIBHOCTHL B
HECTAHJAPTHBIX CUTyalUsAX, aJC€CKBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYIIIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne

HaumenoBaHue pa3xaejioB U TEM

KoaundecTBO 9acoB

n/m nporpamMmmsl Bcero | KonTpoabHbIE IIpakTHYeckue 0P
padoThI padoThI
Paznea 1. PUBUKA U METO/JbI HAYUYHOI'O ITIO3HAHMUSI
11 ®u3rKa U METO/Ibl HAYYHOTO 9 0 0 bubnuorexa [JOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro mo pazgeny 2
Paznen 2. MEXAHUKA
bubnuotexa [JOK
21 Kunemarika ° 0 0 https://m.edsg).ru/7f41bf72
bubnuorexa [JOK
22 Jlusamuia ! 0 0 https://m.edsg).ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 6 1 0 Egg??;;:i;igﬂﬁﬂ f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 10 1 1 bubnuorexa [JOK
KHHETHYECKON TCOPHH https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
3.2 OCHOBBI TEPMOIUHAMUKHI 8 0 0 https://m.edsg).ru/7f4lbf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 6 0 0 bu6mmoreka [JOK
®daz30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
bubnuoreka [JOK
41| Omexrpocraruia 10 0 0 sy eso0 M/7#41b172
49 [ToCTOSIHHBIN IIEKTPUYECKUH TOK. 13 1 1 bubnuoreka [JOK
Toku B pa3nmuyuHBIX cpeax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 23
PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 68 3 2
ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» ®dusnka, 10 kiracc/ Mskummes I'.5., Byxosues b.b., Corckuiit H.H. mon penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

» ®usuka, 11 kmace/ Mskumies I'.J1., Byxosues b.b., YUapyrun B.M. nmox penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

1. ®uzuka. 3anaunuk 10 — 11 kmacesl: mocodue Juis
0011e00pa3oBaTeIbHbBIX YUPEKICHHIA/

2. A.Il.PeimkeBHu. — 15-¢ u3j., crepeorunnoe M. JIpoda 2011.

3. KonTponbHo-u3MepurenbHble MaTepuaisl. Gusuka. 10 k. H. W.
3opun, uza. M. BAKO, 2015

4. KontponsHo-u3mepurtenbabie MaTepuansl. Gusuka. 11 k. H. U.
3opun, uza. M. BAKO, 2015

5. [loypounoe mnanupoBanue. Guszuka 10 k. H. JI. Tlenareituenxko,
w3, "Yaurens" 2019

6. IToypounoe ruranuposanne. @usnka 11 . H. JI. [lenareiiuenko,
n3a. "Yaurens" 2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas kosutekius nudpoBbix 00pazoBaTenbHBIX pecypcos: http://school-collection.edu.ru

2. CaiiT u1s mpernogaBaTeieii GU3KMKH, yJanuxcs ¥ ux poaureneii: http://www.fizika.ru
3. College.ru: ®usuxka: http://college.ru/fizika/

4. BupTyanbHbIil METOIUYECKUA KAOMHET YIUTENS (PU3UKH U aCTPOHOMHUHU:
http://www.gomulina.orc.ru

5. JJaboparopus o6yuenus pusuku u actponomun MCMO PAO: http://physics.i0so.ru
6. Uudopmaruka u @usuka: http://teach-shzz.narod.ru

7. Obpa3oBarenbHble aHUMALUH TSI YPOKOB (hU3HKH, HHGOPMATHKHU | Ap.: http://somit.ru
8. Mup ¢usukwu: http://demo.home.nov.ru

9. O0yuaromire TpexXypoBHEBbIC TECTHI 10 (u3uke: cat B.M. Perenbmana:
http://www.physics-regelman.com

10. Kitacchas ¢usuka: http://class-fizika.narod.ru/index.htm
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