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HNOACHUTEJBHASA 3AIINCKA

[Tporpamma o ¢usuke 6a30BOro ypoBHsI Ha YPOBHE CpeHETO 00I11ero oOpa3oBaHus pazpadboTaHa
Ha OCHOBE TOJOXKEHUII U TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTelbHOM
nporpammsl, npeacrasieHHbIXx B PI'OC COO, a Takxke ¢ yuétoM (enepanbHOil pabodeit mporpaMmbl
BOCIIUTAHMSI M KOHIEMIUU TpenojaBaHus ydeOHoro mnpeamera «Dusmka» B 00pa3oBaTeIbHBIX
opraam3anusx Poccuiickoii Denepariu, pean3yonmXx OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (DHU3MKE HAMpaBIeHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyuatommxcst 10—11 kiaccoB nmpu oOyueHnn ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IeATeIbHOCTHOrO noaxoaa. [Ilporpamma no ¢usnke coOoTBETCTBYET TpeOOBAHUAM
OI'OC COO Kk mIaHUpPYyEMBbIM JUYHOCTHBIM, MPEAMETHBIM M METaNpPeIMETHBIM pPE3yJbTaTam
oOydeHus, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3aluy MEXIPEIMETHBIX CBA3eill (QU3MKU C
€CTECTBEHHO-HAYYHBIMU YU€OHBIMU MpeaMeTaMu. B Hell ompenensroTcsi OCHOBHBIC LIETU W3YUYCHHUS
(GU3MKN Ha YpPOBHE CpeIHEro OOIIero oOpa3oBaHUs, IUIAHUPYEMBIC Pe3yJbTaThl OCBOCHHS Kypca
(U3HUKY: TNYHOCTHBIC, METANPEAMETHEIE, IPEIMETHEIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYALT:

IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (M3UKK HAa 0a30BOM YPOBHE, B TOM YHCIIE TIPEIMETHbBIE
PE3yNbTaTHI 10 To1aM 00yUeHUs;
cofiep;kanue yuyeOHoro npeamera «Ou3uka» mo rogam 00ydeHus..

[IporpamMma o Gu3nke MOKET OBITH UCIIOIH30BAHA YUUTEISIMU KaK OCHOBA ISl COCTABIICHUS CBOUX
pabounx nporpamm. [Ipu pa3zpaboTke paboueii mporpaMMbIB TEMAaTHYECKOM TJIAHUPOBAHUU JTOJIKHBI
OBITh YYTCHBI BO3MOKHOCTH MCIIOJIb30BAHUS JICKTPOHHBIX (ITU(PPOBEIX) 00pa30BaTEIBHBIX PECYPCOB,
SIBJITFOIIUXCS YIeOHO-METOAMYECKUMHU MaTepruaiaMu (MyJIbTHMEIUUHBIC TPOTPAMMEI, JICKTPOHHBIC
VYeOHUKH W 3aJa4HUKH, ODJICKTPOHHBIC OWOJMOTEKH, BHUPTyallbHbIC JTabOpaTOpUH, HIPOBHIC
MIPOrpaMMbl, KOJUIEKIIMU HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOMIMMH JAUIAKTUUCCKUE
BO3MOXXHOCTH  MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHH,  COACpX)aHHE  KOTOPBIX
COOTBETCTBYET 3aKOHO/IATEILCTBY 00 00pa30BaHUMU.

[IporpamMma mo ¢u3uke HEe CKOBBIBAET TBOPUYECKYI0 WHUIMATHBY YYHUTEIEH WM MPEdOCTaBiIseT
BO3MOXXHOCTh JUIS peaH3allil PA3IUYHBIX METOJUYECKHX IOAXOJO0B K OpraHH3alui OO0yudeHUs
(bu3MKe MpU YCIOBUH COXPAHEHUsI 00s13aTENIBHON YacTH COAepkKaHUs Kypca.
dusnka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPOJIBI, BRICTYMAas B KAUECTBE yUeOHOTO MpeaMeTa
B IIIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHMI 00 okpykaromiem mupe. LIIkompHbII Kypc
(bU3UKH — CUCTEMOOOPA3yIOMUK JJIsi €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, IMOCKOJIBKY
(u3MYecCKre 3aKOHBI JIEKaT B OCHOBE MPOILIECCOB M SIBIICHWM, WM3y4aeMbIX XHUMHEH, OHOJOTHEH,
¢busnueckoil reorpadueil u acrponomueil. Mcmnonb30BaHue W aKTUBHOE MPUMEHEHUE (PU3NYECKUX
3HAHUW OMpeNeNseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJNOTHH B cdepe IHEPreTHKH,
TPaHCIIOPTa, OCBOCHMSI KOCMOCA, OJTyYE€HHsI HOBBIX MAaTE€PHAJIOB C 33JJaHHBIMU CBOMCTBAMU U JPYTHUX.

W3ydyenne (pu3MKM BHOCHUT OCHOBHOW BKJIAJ B (DOPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KApTUHBI
Mupa oOydJaronuxcsi, B (OpPMHPOBAHME YMEHHUU TMPUMEHSTh HAYYHBIM METOJ TO3HAHUS TpHU
BBITIOJTHCHUHN UMU YUYE€OHBIX UCCIICTOBAHMI.

B ocHOBY kypca hu3uku 111 ypOBHS CpeIHETO 00111ero 00pa30BaHUsI TTOJIOKEH Pl UJIeH, KOTOPBIC
MOYXHO pacCMaTpUBATh KaK MPUHITUIIBI €70 TTIOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBHUH C HEM Kypc SIBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COJEPIKUT
MaTepuan U3 BCeX pa3fenioB (DU3MKH, BKIIOUAET KaK BOIMPOCHI KIACCHUYECKOH, TaK M COBPEMEHHOM
busuky.



Hoes eenepanuzayuu. B COOTBETCTBUY ¢ HEl MaTepuall Kypca pu3nku 0o0beTMHEH BOKPYT (PU3NUECKHUX
teopuil. Benymum B kypce sBisieTcss (GOpMUPOBAHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. B€ peannzanus npeanoiaraeT UCIOIb30BaHNEe T'YMaHUTAPHOTO OTEHIANA
¢u3nvecKoil HayKd, OCMBICICHHE CBSI3U Pa3BUTHA (PU3HKH C pPAa3BUTHEM OOIIECTBA, a TaKXkKe C
MHUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kype GU3MKH mpennojaract 3HaKOMCTBO € IIMPOKUM KPYTOM
TEXHUUYECKUX M TEXHOJIOTHUECKUX MPUTIOKEHUH H3YUYSCHHBIX TEOPHIA U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEICHHS 3JEMEHTOB COJIEP)KaHHUs, MOCBSIIEHHBIX
HKOJIOTMYECKUM MpobdieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTUH,
a Takke OO0CyXJeHHs TMpoOJeM palUOHAIBHOTO MPHUPOAONOIB30BAHUS U HKOJIOTUYECKOM
6e3onacHocT. CTep:KHEBBIMH JIEMEHTaMU Kypca (U3MKHU Ha YPOBHE CPEHEro 0011ero oopa3oBanus
ABISIOTCS  (u3nueckue Tteopuu (popMupoBaHHE MPEACTABICHHA O CTPYKType IOCTPOCHUS
¢usnveckoii Teopuu, poiau (QyHAAMEHTAIBHBIX 3aKOHOB M TPHHLUUIOB B COBPEMEHHBIX
MIPEJCTABICHUAX O IPUPOAE, TPAHUIIAX IIPUMEHUMOCTH TEOPHA, TSI ONTMCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHUH ¥ TPOIIECCOB).

CucreMHO-JIeATENBbHOCTHBIA TOAX0A B Kypce (DM3HKU peaau3yercs MpekIe BCEero 3a CUér
OpraHM3alfy 3KCIEPUMEHTAIBHON aedarenbHOCcTH oOydaromuxcs. [[ns 0a3oBoro ypoBHS Kypca
GU3MKKM — 3TO UCHOJB30BAHUE CHUCTEMBbI (PPOHTANBHBIX KPATKOBPEMEHHBIX OJKCIHEPUMEHTOB H
n1abopaTopHbBIX PadoT, KOTOPHIE B MPOrpaMmMe Mo (HU3HKe 0ObETUHEHBI B OOIINN CIIMCOK YUEHUYECKHX
MPaKTUYECKNX paboT. BeigeneHne B yka3aHHOM IepedHe JTa0OpaTOpHBIX paboT, MPOBOIMMBIX IS
KOHTPOJISI W OLEHKH, OCYIIECTBIISICTCS YYaCTHHKaMH OOpa30BaTEIbHOTO IpOIecca HCXOIsS W3
0co0EHHOCTEH IITaHMPOBAHUS U OCHAIIECHUs KabuHeTa ¢pusuku. [Ipu sToM obecrieunBaeTcst OBIaieHUE
00yYaroIMMHUCS YMEHUSIMH TPOBOJUTH KOCBEHHBIE W3MEPEHHUsS, HCCICAOBAHMS 3aBUCHUMOCTEH
(U3NIECKUX BETMYMH M IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME yIeNnseTcs pelieHHI0 pacu€THBIX M KayeCTBEHHBIX 3adad. [lpu sTom mns
pacuéTHBIX 3a7ad NPUOPUTETOM SBISAIOTCS 3a/addl C SBHO 3a/JIaHHON (U3MYecKol MOJEeNbo,
MO3BOJISIFOIINE TPUMEHSTh U3YYSHHbBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesa Kypca, Tak
U MHTETPHUPYS 3HAHWUS W3 pa3HBIX pasneioB. [ KadyecTBEHHBIX 3aJlad MPHOPUTETOM SBISIOTCS
3aJaHis Ha OOBSICHEHWE NMPOTEKaHUs (PU3MYECKHUX SIBICHUH W TPOILECCOB B OKPYXKAIOIIEH JKU3HHU,
TpeOyromnue BpI0Opa GU3NIECKON MOJIEIH ISl CUTyallly PAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu GI'OC COO k MarepuaibHO-TEXHHMUYECKOMY OOECIIeUEHHUIO
y4eOHOro mporecca 0a30BbI YpPOBEHb Kypca (PU3UKK Ha ypOBHE CpeAHEro oOIero oOpa3oBaHUS
JIOJKEH M3y4YaThCsl B YCIOBUSAX MPEIMETHOTO KaOMHeTa (PU3UKU WU B YCIOBUSX WHTETPUPOBAHHOTO
KaOMHeTa IPeMETOB €CTECTBEHHO-HAyUHOT0 IMKJa. B kabuHeTte pu3nku JOIKHO OBITh HEOOXOAMMOE
nabopatopHoe 00OpyAOBaHUE JIsS BBHIIOIHEHUS! YKa3aHHBIX B MPOrpaMMe Mo (U3MKE YUYEHHUYECKHX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000py/I0BaHHUE.

JleMoHCTpanmoHHOE 000pyAOBaHNE (POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MUHUMAIBLHON
JOCTaTOYHOCTH M 00ECTIeYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe MO (U3HUKE KITFOUYEBBIX
JIEMOHCTpAMid JUIST WCCICNOBAHUS H3Y4YaeMbIX SIBICHHH W TPOLECCOB, HMITMPHUYECKUX H
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMCHCHHH.

JlaGopaTtopHoe 00OpyAOBaHHE JUIsI YYEHHYECKHUX MPAKTHUECKUX paboT ¢opmHpyercs B BuUiE
TEMAaTUYECKUX KOMIUIEKTOB M 00ecrieunBaeTcs B pacyéTe 0JHOr0 KOMILIEKTa Ha IBYX 00yUaroIUXCsl.
TemaTuueckue KOMIUIEKTH J1a0OpaTOPHOTO OOOPYIOBAHHS JOJDKHBI OBITh TOCTPOCHBI Ha
KOMIUICKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJI€ IU(POBBIX TaOOPATOPHIA.



OCHOBHBIMU TEJISIMU U3YUYeHUs (PU3UKH B 0OITIIEM 00pa30BaHUU SBIISIFOTCS:
(dhopMUpOBaHHE UHTEpPECA U CTPEMIICHUS O0YUYaIOUINXCA K HAYYHOMY M3YUYEHUIO IPUPOJIbI, Pa3BUTHE
WX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM; pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe
MO3HaHUS U POPMHUPOBAHUE HCCIIEAOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOIIKUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHHsS OCHOB CTPOCHHS MaTepUH U
(yHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
¢dbopmMupoBaHUE YMEHHUI OOBACHATH SBICHHS C WCIOJb30BAaHUEM (PU3MUECKUX 3HAHUN M HAYUYHBIX
JI0Ka3aTeNbCTB;
(dbopMupoBaHHE NPEACTABICHUIN O poJid (PU3UKHU IS PA3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTHUH.

Joctuxenne 3TUX Leiel o0ecreunBaeTcs pelieHHeM CIIEAYIOMUX 3aa4 B MpOoIecce H3yueHUs
Kypca (pu3uKy Ha YpOBHE CpeJlHEero o0ero o0pa3oBaHus:
npuoOpeTeHne CUCTeMbl 3HAHMKA 00 OOmHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHHUKY, MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY M HJIEMEHTHI
acTpo(hu3uKH;
(dbopMHupOBaHKE YMEHUI MPUMEHSATh TEOPETHUECKUE 3HAHUS JJIs1 OOBSICHEHUS! (PU3UUECKUX SBJICHUN B
MPUPO/IE U AJI IPUHATUS MPAKTUUECKUX PELICHUH B TOBCEAHEBHON KU3HU;
OCBOEHHUE CIOCOOOB pellleHUs pa3jIMyYHBbIX 33a/a4 C SBHO 3a/laHHOM (U3MYecKoil MOAeNblo, 3a/ad,
M0/Ipa3yMeBAIOIINX CAMOCTOSITEIbHOE CO3/1aHne (PU3NUECKON MOJIENH, aIEKBAaTHOM yCIIOBUSM 33/1a4U;
MOHUMaHKUEe (U3UYECKUX OCHOB U MPUHIIUIIOB JEHCTBHS TEXHHUECKUX YCTPONUCTB U TEXHOJIOTHUECKUX
IIPOLIECCOB, UX BJIMSHUS HA OKPYKAIOILLYIO CPELY;
OBJIA/ICHUE METO/IaMHU CaMOCTOSATEIBHOTO TUIAHUPOBAHHUS U IPOBEACHHS PU3NIECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ MHTEPIpETauy HHPOPMAIIUH, OTIPEICICHHUS JOCTOBEPHOCTH TOIYYEHHOTO PE3yiIbTaTa;
CO3JIaHUE YCIIOBHM JIJI PAa3BUTHSI YMEHUN TPOEKTHO-UCCIIEIOBATENBCKOM, TBOPYECKOM IS TETBHOCTH.

2. MECTO YUYEBHOI'O MIPEAMETA «®U3UKA» B YYUEBHOM IIJIAHE
OO11ee 4ncIo YacoB, PEKOMEHIOBAaHHBIX Il U3ydeHus mnpeamera «Dusuka» — 136:
10-11 knaccax o 2 yaca B HEJEJIIO.

3. COAEP) XAHME OBYUEHUA
10 KJIACC
Paznen 1. @u3uka u MeToAbl HAYYHOI0 O3HAHUS
dusnka — Hayka o npupoje. HayuHnbie MeTObI MO3HAHUS OKpY XKaroilero Mupa. Posb sxcriepuMenTa
Y TEOPHUH B Mpoliecce MO3HAHUS PUPOABI. IKCIIEPUMEHT B (DHU3HKE.
MonenupoBanue (pu3nMUecKux sBIEHUN U TporeccoB. Hayunble runores3sl. Guznyueckrue 3aKOHBI U
Teopuu. ['paHHIIBl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHITNI COOTBETCTBHUS.
Ponp u mMecto ¢usuku B (OpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B MPAKTUYECKOM
NEeITEILHOCTH JTIOIEH.
Jlemoncmpayuu
AHanorosbie ¥ TU(GPOBBIE U3MEPHUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.
Pasznen 2. MexaHuka
Tema 1. Kunemamuka
Mexanndeckoe nBmKeHHE. (OTHOCUTENIBHOCTh MeXaHHdeckoro aABrmkeHmsa. Cucrema oTcuéTa.
Tpaexropus.
[Tepemerienue, CKOpPOCTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U YCKOPEHUE MaTepHalbHOM
TOYKH, UX MPOEKLUU HA OCH CUCTEMbI KOOpAUHAT. ClI0KEHUE IEPEMEIICHUI U CII0KEHUE CKOPOCTEH.



PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHENHOE ABMKEeHUE. ['paduky 3aBUCUMOCTH KOOPJAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MTEPEMENICHUS MaTEPUAIbHON TOUKN OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrue cBOOOIHOrO MaieHusl.

KpuBonuHueliHoe nBHxeHHe. J[BMKEHHME MaTepUalbHOM TOUKH IO OKPYKHOCTHU C IOCTOSHHOW IO
MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JIMHEHHasi ckopocTh. [lepwmon u dacrora oOpaiieHus.
LenTpocTpeMUTENbHOE YCKOPEHHE.

TexHuueckue ycTpocTBa v MPaKTUUECKOE TPUMEHEHUE: CITUIOMETP, ABUKEHUE CHAPSAJIOB, IICMTHBIE U
PEMEHHBIE Nepeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UIUTFOCTPALIMS KHHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.
[Ipeo6pa3oBanue ABMKEHHM ¢ UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmotenue ABrKeHUs Tesa, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSI.

HanpasiieHue ckopocT IpH ABUKEHUU 110 OKPYKHOCTH. Yuenuueckuii sKcnepumenm, 1abopamopHule
pabomwl

N3yueHrne HepaBHOMEPHOTO IBUKEHUS C 1IEJIbI0 ONPEEICHUSI MTHOBEHHOM CKOPOCTH.
HccnegoBanue COOTHOIIEHUSI MEXAY MYyTSAMHU, IPOUICHHBIMU TEJIOM 32 MOCIIEOBATEIbHbIE PABHbBIC
MIPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIbHOM CKOPOCTBIO, PAaBHOM HYJIIO.
N3yueHue NBUKEHHUS 1IAPUKaA B BI3KOM KUKOCTH.

N3yuenue nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssoiii 3akoH HeroToHa. MHEepuuanbHbele CHCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun cyneprno3uniuu cuit. Bropoii 3akon HeroToHa 1151 MaTepuaibHON TOUKH.
Tpernii 3akoH HpIOTOHA JUIs1 MAaTEpHAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckonbxkenus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUsS
CKOJIb>KEHUS U cuiia TpeHwust mokost. Koo duiment tpenus. Cunia CONpOTHBICHUS MPU IBUKEHUH TENa
B JKUJIKOCTH WJIU Ta3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MoMeHT Cuiibl OTHOCUTENLHO OocH BpaieHus. [1nedo cumbl. Y cinoBus paBHOBECHST TBEPOTO Tea.
TexHudeckue yCTpoONCTBAa U MPAKTHUYECKOE MPUMEHEHHUE: MOAIMIUITHUKY, JBUKEHUE NCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHIL.

3aBHUCHUMOCTD CHJIBI YIIPYTOCTH OT JehOpMaIliu.

HesecomocTs. Bec Tena npu yckopeHHOM NOIbEME U TaJACHUH.

CpaBHeHME CUIT TPEHUS TIOKOSI, KAYEHUSI U CKOJIBKECHHUS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Nzyuenne nuxenus Opycka 1o HaKJIOHHOW MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmariuu.

HccnenoBanue ycinoBuil paBHOBECHSI TBEPJOIO Tejla, UMEIOIIEro OCh BpaiueHus. Tema 3. 3akonwl
COXPAHEHUA 6 MEXAHUKE

Nmnynibe MaTepranbHON TOUKH (TeJa), CUCTEMBI MAaTEpUAIbHBIX TOUYEK. VIMITyIbC CUIIBI U U3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTUBHOE JBUKEHUE.

Pabota cuibl. MOITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOi Touku. Teopema 00 M3MEHEHUH KHHETHYECKOW YHEPTUH.
[lorenuuaneHast sHeprus. IloTeHuumanbHas sHeprus ynpyro Ae(GOpMUPOBAHHON IPYXKHHBI.
[TorennuanbHast SHEprus Tesia BOJIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanpHble M HENOTEHLMAIbHbIE CHIIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHUJI C U3MEHEHHUEM
MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAaHUYECKOM dHEPIUu.

VYupyrue u Heynpyrue CTOJIKHOBEHHUSL.

TexHudeckue ycTpoucTBa M NMPAKTHYECKOE IIPUMEHEHHUE: BOAOMET, KOINEP, NPYKUHHBIA ITUCTOJIET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

Ilepexona moTeHMATLHON SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne abCoOIOTHO HEYNPYTOTo yapa ¢ MIOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBa3u pabOThl CHJIBI ¢ M3MEHEHHUEM MEXAaHMYECKOM SHEpPruM Tejla Ha IpuMepe
PacTsKEHUS PE3UHOBOIO XKIyTa.

Pasnen 3. Monekynsipuast puznka 1 TepMOAMHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM W MX OIBITHOE OOOCHOBaHHE.
bpoyHnoBckoe nBumxenue. Juddysus. Xapakrep ABMKEHHMS U B3aUMOJIEHCTBHS YacTHUI[ BEIIECTBA.
Mogenu cTpoeHus ra30B, )KUAKOCTEH 1 TBEPABIX Tl U 00BICHEHNE CBOMCTB BELIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazMepsl Mosiekyil. Konnuectso BemecTsa. [loctosnnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscnus.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HJCAIbHOTO
raza. AOCOIOTHas TeMIleparypa Kak Mepa CpeJHEel KMHETHUYECKON SHEpruu TEIUIOBOTO JIBUKEHHS
gactuy rasza. Illxana temneparyp KenbBuHa. ['a30Bble 3akoHBL. YpaBHeHHMe MenpaeneeBa—
Knaneiipona. 3akon [lanproHa. M3ompoueccsl B MACATBHOM TIa3€ C IMOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe npencTaBieHre H30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, bapoMeTp. Jemoncmpayuu
OmnbITHl, JTOKa3bIBAIOILINE IHCKPETHOE CTPOEHHE BellecTBa, (oTorpapuu MOJEKYJ OpraHHYECKUX
COECIMHEHU.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Monens, HUIIOCTpUpYOLIas NPUPOLY JaBJIECHUS ra3a Ha CTEHKH COCyJa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UAEATIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul



OmpeneneHne Macchl BO3JyXa B KIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHHA 00BbEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKly apaMeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoaunaMuyeckas cucreMa. BHyTpeHHSS HEprusi TePMOAMHAMUYECKON CHCTEMBI B CIIOCOOBI e
n3MeHeHus. KonnuecTBo TemnoTsl 1 pabota. BHYTpeHHss1 SHEprus OJHOATOMHOTO UEaIbHOIO rasa.
Bunpel Teruionepenauu: TEMJIONPOBOJHOCTb, KOHBEKIUS, HU3JIydyeHHUE. YIelabHas TEIJIOEMKOCTh
BeniecTBa. KoanuecTBo TEMIOThI py TEIUIONepeaaye.

[Tonstue 06 aguabatHoMm nporiecce. [lepBrlil 3akon TepMoanHaMuky. [IpuMeHeHne nepBoro 3aKkoHa
TEPMOJUHAMUKH K n3onponeccam. ['paduyeckas uHTepnperanus padboThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTtuMocThs NpoI1ieccoB B MPUPOIE.

TennoBsie mamuubl. [IpuHIUIBL AHicTBUS TEIUIOBBIX MalIuH. [IpeoOpazoBanus SHEPrUH B TEIIIOBBIX
MmamuHax. Koagdunuent nonesnoro aevicteus temioBoi mamunel. Llukn Kaprao u ero koaddunuent
II0JIE3HOTO AEUCTBUSL. DKOJIOTUYECKUE NMPOOIEMBI TEMIOIHEPIETUKH.

TexHHUeCKUe yCTPOICTBA U MPAKTHUECKOE MPUMEHEHHE: JIBUTATeh BHYTPEHHETO CrOpaHus, ObITOBOM
XOJIOUJIbHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3meHeHre BHYTpEHHEW SHEPTUU Teja MPU COBEPUICHUH Pa0OThI: BBUIET MPOOKU U3 OYTBHUIKU O]
NECTBHEM CXKAaTOro BO3JyXa, HarpeBaHue »ddupa B JNaTyHHOW TpyOke NyTEM TpEHUS
(BuIcOIEMOHCTpAITHS ).

W3meHneHne BHyTpeHHEN 3HEpTuu (TemMrepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnbIT 110 aqMabaTHOMY PACITUPEHUIO BO3TyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsi BHYTPEHHETO CTOPAaHHUs, PEAKTUBHOTO JIBUraTEIs.
Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

W3mepenue ynenbHOW TemnoéMkocTu. Tema 3. Azcpezamuvie cocmoanus eeujecmea. Dazogvie
nepexoowut

ITapooOpazoBanne u KoHJeHcauus. VcnapeHue u KumneHue. AOCONIOTHAasE M OTHOCUTENbHas
BIQXHOCTh BO3AyXa. HacelmeHHBIH map. YAenbHas TeIuioTa MapooOpa3oBaHUs. 3aBUCUMOCTD
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

TBépnoe teno. Kpucrammnueckne u aMopHbie Tea. AHM3OTPONHUS CBOWCTB KpUCTALIOB. JKujakue
kpuctaiiasl. CoBpeMeHHble Marepuanbl. [lnaBiaeHwe M KpUCTaUIM3alMs. YelabHas TEIuloTa
miasnenus. Cyonumanusi.

YpaBHeHuUE TEIJIOBOTO OaaHca.

TexHu4yeckue ycTpoHCTBa M NPAKTUYECKOE IMPUMEHEHHE: TMTPOMETP U NCUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUM TOJYyYEeHHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HAHOMATEpUAJIOB, H
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX apOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEPEHHS BIAXKHOCTH.

Habntoienne HarpeBaHus U MJIaBJI€HUS KPUCTAINTMYECKOTO BEUIECTBA.

JleMOHCTpanys KpUcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pazpnen 4. DaekTpoauHaMunka

Tema 1. dnexmpocmamuka



DnekTpu3anus Tel. JJNeKTpUYecKui 3apsna. JIBa Buza »leKTpUUECKUX 3apsanoB. [IpoBogHuUKW,
JTUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUsI SJIEKTPUYECKOTO 3aps/ia.

BzaumopeiictBue 3apsanoB. 3akoH Kynona. TodedHBIN 3JIEKTpUUYECKUI 3apsl. DICKTPUUYECKOE TOJIE.
HanpsixénnocTts snektpuyeckoro mnoss. [IpuHuun cyneprno3unuu 37eKTpUdecKux nojieil. Jlunuum
HaIpPsHKEHHOCTH SJIEKTPUUYECKOTO MO,

Pabora cun snexkrpocratrueckoro mois. llotenmman. Pasnocts moreHmmanoB. I[IpoBogHMKH H
JUAJIEKTPUKHU B AJIEKTPOCTATUUECKOM I0JI€. JusnexTpudeckas NpoHUIIaeMOCTb.

OnexTpoéMkocTh. KoHaeHcaTop. DieKTpoEMKOCTh IIOCKOI0 KOHAEHCATOpa. DHEPIHsl 3apsKEHHOTO
KOHJIEHCATOopA.

TexHuueckue ycTpoiicTBA M MPAKTUYECKOE IMPUMEHEHME:  3JEKTPOCKON,  3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3alluTa, 3a3eMJICHHE JJEKTPONpHOOPOB, KOHAECHCATOp, KOMHPOBAJIbHBIN
armapar, CTpyHHbINA IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumopeiicTBue Ha’IEKTPU30BAHHBIX TEJL.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DnekTpocTaTuuecKas 3anTa. JIn3JIeKTpUKY B 3J1€KTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh 3JEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IUIOMIA/IN TUIACTUH, PACCTOSHUS MEXY
HUMH U JUAJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii s3xcnepumenm, 1a6opamophvie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmosannwtit Inekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTpUUECKUN TOK. Y CIOBUSI CYLIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma ai1g yyacTka Hemnu.

DNEeKTpUYECKOe COMPOTHUBIICHHE. YAElIbHOE colpoTuBieHHe BemlecTBa. [locienoBarenbHoe,
napajieJIbHOE, CMEIIAaHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIennia. MOmHOCTh 3IEKTPUYECKOTO TOKA.
DONeKTpOABMKYIIasi CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHMKA TOKa. 3akoH OMa Uil MOJIHOM
(3aMKHYTOM) AsekTprueckoit emu. KopoTkoe 3aMbIkanue.

DONeKTpoHHAasE MPOBOJAUMOCTh TBEPABIX META/IOB. 3aBUCHMOCTH COMPOTHUBICHUS METAJJIOB OT
Temmneparypbl. CBEpXIIPOBOJIUMOCTb.

DnekTpruyeckuil TOk B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBeHHAsi U MPUMECHAs MPOBOJUMOCTh MOMYMPOBOIHUKOB. CBoicTBa p—N-
nepexoja. [lomynpoBoJHUKOBBIE TPHUOOPEI.

DNeKTpUUeCKUid TOK B PacTBOpax M paciijiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAs JAUCCOIHALIMSL.
DIIEKTPOJIN3.

DneKTprYecKnil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENBHBIN pa3psa. Monnus. [lna3ma.
TexHudeckue yCTpOMCTBA M TMPAKTHUECKOE TPUMEHEHHE: aMIlIepMETP, BOJBTMETP, PEOCTar,
HMCTOYHUKHU TOKA, DJIEKTPOHArPeBaTEIbHbIC MPUOOPHI, JIEKTPOOCBETUTENBHbIE TPHUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BAaKyYMHBIH THOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYNPOBOTHUKOBBINA IHOI,
rajibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.



3aBUCUMOCTDb CONPOTHUBIICHUS LUJIMHAPUYECKUX IPOBOAHMKOB OT JUIMHBI, ILIOIAAH IONEPEYHOrO
CCUCHUS U MaTepuana.

CMenianHO€e COEJUHEHHNE TPOBOJHUKOB.

IIpsimoe m3MepeHue >IeKTpoABIKYINEH cuiibl. KOpOTKOe 3aMbIKaHUE rajJbBaHUYECKOIO JIEMEHTA U
OLIEHKa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSS IPOBOUMOCTb JUOJA. YueHnuueckuu IKkchepumenm, 1a6opamopmvie pabomul
N3y4yeHne cMEIaHHOTO COEUHEHMS PE3UCTOPOB.

W3mepenue 2neKTpoABIKYLIEH CUIIbI NCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
Habmtonenue snexTpoinusa.

Me:xnpeamMeTrHble CBSI3H

Wzydenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kracce 0CyIIECTBIISCTCS C YUETOM COJIEPKATEIBHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, TeOrpaduu U TEXHOJIOTHH.
Meoswcnpeomemnvle nonwsimusi, CBA3aHHbIE C M3YUYEHHUEM METOJIOB HAYYHOI'O IIO3HAHHUS: SIBJICHHE,
HayyHbIll (akT, runore3a, (usMueckas BeIMYMHA, 3aKOH, TEOpHs, HAOJIOJIEHHE, 3KCIIEPUMEHT,
MOJIETIUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl YpaBHEHUH, JuHeWHas (yHKuus, napabona, rumepbona, Hx
rpaduKd U CBOMCTBA, TPUTOHOMETPHUYECKHE (YHKIMHU: CHHYC, KOCHUHYC, TaHI€HC, KOTaHI'EHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMHU HAa OCH KOOPAUHAT, CIOXKEHHUE
BEKTOPOB.

Buonoeus: mMexaHnmueckoe IBWKECHUE B KUBOW mpupone, Auddysus, ocMOC, TEIUIOOOMEH >KHUBBIX
OpraHu3MOB (BUJblI TEIUIONEpPENAUU, TEIUIOBOE PABHOBECHE), BJEKTPUUYECKHE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJIIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIAKOCTEH U Ia30B, dJIEKTPUUECKUE CBOMCTBA METAJLIOB,
ANEKTPOJINTUYECKAS TUCCOLMALINSI, TaJIbBAHHKA.

I'eozpacghus: B1axxHOCTh BO3/lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe JBUKEHHUI C MCIOIB30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIMITHUKY, UCIIO0JIb30BaHNE 3aKOHA COXPAaHEHMsI HMITyJIbCca B TEXHUKE (paKeTa, BOAOMET U ApyTHE),
JIBUTATEIb BHYTPEHHETO CroOpaHMs, HapoBas TypOMHA, OBITOBOM XOJIOAMJIBHUK, KOHJIWULIMOHED,
TEXHOJIOTUU TIOJIy4eHHUsS COBPEMEHHBIX MaTepualioB, B TOM 4YHCJI€ HAHOMAaTepuajoB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKAs 3alUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTED, SIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, TEKTPOOCBETUTENIbHBIE IPUOOPHI, FaJIbBaHHKA.

11 KJIACC

Pazpnen 4. DaekTpoauHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMaACHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MarHuToB. MarnuTHoe mone. Bekrtop
MarHuTHOM MHAYKIMH. [[puHONI Cynepno3uiuyu MarHUTHBIX MOJEH. JIMHNM MarHUTHOW MHIYKIIMH.
KapTtuna nuHuii MarHiuTHOW MHAYKIMH IOJIS TOCTOSIHHBIX MarHuTOB.

MarautHoe noje NMpoBOJHMKA ¢ TOKOM. KapTMHAa NMHUN MHAYKUHMU MarHUTHOTO MOJS AJUHHOTO
IIPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJHMKA, KAaTyIIKH ¢ TOKOM. OmeIT Jpcrena.
B3aumonelicTBue npoBoJHUKOB ¢ TOKOM. Cuina AMiiepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenna, €€ Monynp M HampasiieHuE. JIBM)KEHHME 3apsDKEHHOM YacTHIBI B OAHOPOJHOM
MarHuTHoM nose. Pabora cuinel Jlopenna.



SIBrieHNE ANEKTPOMArHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHIYKIHMH. DJIEKTPOABUKYIIAS
CUJIa MHIYKIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKUMK Dapajes.

Buxpeoe snekrpruueckoe mnojue. DIEKTPOABUKYIIAs CUIa MHAYKUHWUA B IPOBOAHUKE, JIBHXKYLIEMCS
MIOCTYNATEJIbHO B OAHOPOIHOM MarHUTHOM IOJIE.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBIEHME CAMOMHAYKIIMHU. DJIEKTPOABIKYIIAs CHJIA CAMOUHTYKIIUH.

DHeprusi MAarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHnueckue ycTporucTBa U MPAKTHUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUThI, 3JIEKTPOMAarHUThl,
3JIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TOJIS.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JericrBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIUU.

IIpaBuio Jlenua.

3aBUCUMOCTb JIEKTPOJABUKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOI'O MTOTOKA.
SIBiIeHNE CAMOMHTYKIIU Y.

Vuenuueckuii s3xcnepumenm, 1a6opamophvie pabomul

N3ydyeHne MarHuTHOTO TMOJISE KATYILIKU C TOKOM.

Hccnenoanue nericTBus MOCTOSHHOTO MArHATA HA PAMKY C TOKOM.

HccnenoBanue ABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKIIUU.

Pazpnen 5. KosieGannsi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cuctema. CBoOonHbIE MexaHuueckue KosebaHus. [‘apMoHHMueckue KoseOaHUs.
[lepuon, yacrora, amrMtyaa u ¢aza konedanuil. I[lpyxuHHbIN MasTHUK. MaTeMaTH4eCKUil MasTHUK.
VYpaBHeHue rapMOHHUECKUX kosiebanuit. [IpeBpaiienne sHeprun Mpyu rapMOHUYECKUX KOJICOaHUSX.
Konebarenbubiit koHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B UJI€AIbHOM KOJIe0aTeIbHOM
KOHType. AHAJIOTUS MEXAY MEXaHHYECKUMU M DJICKTPOMArHUTHBIMU KoseOanusimu. dopmyna
TomcoHa. 3aKOH COXpaHEHHS PHEPTrUU B UACAIBHOM KoyiebaTeabHOM KOoHType. IlpencraBinenue o
3aTyXawIux KoleOaHusX. BeIHyX)aAeHHbIE MexaHudeckue konebanus. Pe3oHaHc. BbIHyXIeHHBIE
ANEKTPOMArHUTHBIE KOJeOaHusI.

[lepemennbiii  TOok. CHHycCOMJANbHBIA NEPEMEHHBI TOK. MOIIHOCTE NEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUYEHNE CUJIbl TOKA U HAIIPSKEHUSI.

Tpanchopmarop. [IpousBoacTBo, nepenaya u NoTpedIeHNE dJIEKTPUUECKON SHEPTUU. DKOJIOTHYECKHE
PUCKM TIpM TPOU3BOJCTBE JIIEKTPOIHEpPruu. KynbTypa HCHONB30BaHUS AJIEKTPOIHEPTUU B
TOBCEIHEBHOM KU3HH.

TexHndeckue yCTpOWCTBA M TNPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUH 3BOHOK, TE€HEpaTop
IIEPEMEHHOT0 TOKA, JINHUM JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTenbHON cucTeMbl (TIPYKHMHHBIN WM MATEMAaTUYECKUN MAsITHHK).
Habmronenue 3atyxaronmx KoaebaHu.

HccnenoBanune cBOWCTB BBIHYXKICHHBIX KOIeOaHUH.



Hab6mronenue pezonanca.

CBoOOaHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

OcmorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HANpsDKEHUS OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3oHanc mnpu 1mocienoBaTENIbHOM COEAMHEHMM PE3UCTOpa, KAaTyIIKM HHAYKTHUBHOCTH H
KOHJIEHCATOopa.

Mogenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanne 3aBUCHMOCTH TEPUOa MaJbIX KoJeOaHUM Ipy3a HAa HUTU OT JJIUHBI HUTH U MAacCChl
rpysa.

HccnepoBanue mnepeMEHHOTO0 TOKA B LENU W3 IOCIEIOBAaTEIbHO COECIMHEHHBIX KOHJEHCATOpa,
KaTyLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

MexaHnueckue BOJIHBI, yciaoBHs pacipoctpanenusd. [lepuoa. CkopocTs pacnpocTpaHEeHUs U AJIMHA
BOJTHEL. [lonepeunsie u poaonbHbIC BOJMHBL. HTepdepenus u nudpakiius MeXaHHIeCKUX BOJIH.
3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJHBL. Y CJIOBUS U3IyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BekTOpoB E, B, v B anexkrpomarHuTHON BoJiHE. CBOICTBA 3JEKTPOMArHUTHBIX BOJH: OTPa)KEHUE,
npenomiieHue, noispusanus, qudpaxius, uarepdeperius. CKOpOCTh 3EKTPOMATHUTHBIX BOJH.
[Ikana >neKTpoMarHUTHBIX BOJIH. [I[puMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHOUIIBE paTUOCBA3MU U TEJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAtOIIEH CpeJibl.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3BIKJIbHBIE  HMHCTPYMEHTHI,
yJIbTPa3ByKOBasl TUAarHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paIuoNpuéMHUK, TEIEBU30pP, AHTEHHA,
tenedon, CBU-nieus. Jemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

Konebmromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U MpeIoMIICHUS MEXaHUYECKHX BOJIH.

Habmonenue natepdepeHny u AUPpakini MEXaHUIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYI0M U 9aCTOTOM KOJeOaHUA.
HccnenoBanne CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HHE, MPEJIOMIIEHHE, MOJspU3anus,
nudpakus, UHTeppepeHLus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonnneitHoe pacpocTpaHeHUE CBETa B OAHOPOAHOM cpene. JIyd cBera.
ToueuHblii HCTOUHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpakeHUs cBeta. [locTpoeHne n300pakeHui B MJIOCKOM 3epKaje.
[Ipenomnenue cBera. 3akOHBI MpeTOMIICHHS CBeTa. AOCOTIOTHBIN TTOKa3aTelnb npenomieHus. [lomHoe
BHYTpeHHee oTpakeHue. [IpeenbHblil yroi moiHoro BHyTPEHHET0 OTPaKEeHUSI.

Hucnepcus ceeta. CnoxkHbIi cocTaB 6enoro ceera. Lser.

Cobuparonue 1 paccenBatroiiye JuH3bl. ToHKas auH3a. OKyCcHOE paccTOsSHUE U ONTHYecKas Cuiia
TOHKOW NuH3BL [locTpoeHre M300pakeHHWii B COOMpAIONINX M paccerBaromux JuH3ax. dopmyna
TOHKOM JIMH3bI. Y BEJINUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.



BomnoBas onrtuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHMKH. Y CJIOBHUS HaOIIOJICHUS
MaKkCHUMyMOB U MHUHHUMYMOB B HMHTE€pP(HEPEHLHUOHHOW KapTHHE OT JBYX CHH(A3HBIX KOT€pEeHTHBIX
HMCTOYHHUKOB.

Hudpakaus ceeta. Judpakuuonnas pemérka. YciaoBue HaONIOACHUS TIIABHBIX MAaKCUMYMOB IPHU
Ma/ICHUY MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuuecKkue yCcTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: 0YKH, JIyna, (hoToanmapar, MpoeKINOHHBINA
anmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEHIETKA, TOISPOU/I.
Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpaKeHHE U IpeoMiieHre ceeta. OnTrudeckue mpruodopshl.
[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeToBOA.

HccnenoBanue cBOWCTB N300paxeHHi B TMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

HaGmonenue naTepdepeHium cera.

HaGmonenne nudpaknuu cBera.

Habmronenune nucnepcun cBeta. [lomydyenne ciekTpa ¢ HOMOIIBIO IPU3MEI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIHNOHHON PEUIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokazaress MpeoMIIeHUs CTEKIIa.

HccnenoBanue cBONCTB U300paXKeHUH B TMH3AX.

HaGurotenue aucriepcuu cBera.

Pasnen 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panuubpl  NPUMEHUMOCTH  KJIACCMYECKOM  MeXaHHMKH. llocTymarel cHnenHalibHOM  TEOpUU
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTh MOJYJISI CKOPOCTHU CBETa B BaKyyMe, IPUHILIUII OTHOCUTEIBHOCTH
DWHIITEWHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPAILLEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ HEPrUEl U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®oronsl. opmyina [1nanka cBsA3u d3HEepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.
OtkpbiTue u wuccnegoBanue Qoroapdexra. Onbitel A.I'. CromeroBa. 3akoHbl (QoTo3ddexTa.
VYpaBuenue DiinmreitHa i poroaddexra. «Kpacnas rpanuna» pororddexra.

JHasnenue cera. OnwiTel [1.H. JIeOenena.

XHUMHUYECKOE JIEVUCTBUE CBETA.

TexHuueckue ycTpoHCTBa M MpPAKTUYECKOE MpHUMEHEHHE: (OTO3JIEMEHT, (OTOAATUHUK, COTHEUHAs
OaTapest, CBETOINOI.

Jlemoncmpayuu

®dotor(hPeKT Ha YCTAaHOBKE C IMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTOdPdeKTa.

Cseroauos.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma



Mopenb atoma Tomcona. OnbiTel Pezepdopna mo paccessauto o-gactuil. [ImanerapHas Moiens aToMa.
[Tocrynatel bopa. U3nydenue u norsoiieHne GpoTOHOB MpH NMEPEXOIE aTOMa C OJHOTO YPOBHS SHEPTHUU
Ha npyroi. Buael ciektpoB. CHeKTp YpOBHEH SHEPTUU aTOMa BOJIOPO/IA.

BousiHoBsie cBoiicTBa yacTull. Bonubl ge bpois. KopryckylisipHO-BOJIHOBOM Tyain3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyUeHHE.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIA aHaau3 (CIEeKTPOCKOIT),
Jla3ep, KBAaHTOBBIN KOMIBIOTED. [Jemoncmpayuu

Monens onbita Pesepdopna.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

Habumoienue nuHeHyaThIX CeKTPOB U3ITyYEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Haburoienne TMHEeHYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, TOKA3BIBAIOIINE CIOKHOCTh CTpOeHUs siapa. OTKPBITHE PaAHOAKTUBHOCTU. OTBITHI
Pesepdopa mo onpenencHuo cocTaBa panoakTUBHOTO m3mydeHus. CBoicTBa anb(a-, 6eTa-, raMMa-
n3iy4eHus. BausiHue paii0aKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpsiTHe TIpoTOHA W HellTpoHa. Hyknmonnas mopens sigpa ['eitsenOepra—lMBanenko. 3apsip sipa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnaa. DIEKTpOHHBIH U TO3UTPOHHBIM Oera-pacman. ['amma-usnmyudeHue. 3akoH
PaauMOAKTUBHOIO pacnaja.

DHeprust CBS3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macch spa.

AnepHsle peakuuu. JleneHre U CUHTES SAEp.

SAnepueiii peaktop. Tepmosnepusiii cuHTe3. [IpoOrembl M NEPCHNEKTUBBI SAEPHON SHEPTETUKU.
DKOJIOTHYECKHUE aCTEKTHI SACPHON YHEPTEeTUKH.

DneMeHTapHble yacTUllbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAONIOICHUS U PETHUCTPAIUH dJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMoieiicTBU. EqUHCTBO (hr3rueckoit KapTUHBI MHpa.

TexHnueckue yCTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: J03UMETp, KaMmepa BuibcoHa, snepHbIi
peakTop, atToMHast 6omoa.

Jlemoncmpayuu

CuéTynK HOHU3HUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Dtanbl pa3BUTHs acTpoHOMUHU. [[pUKiaHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE aCTPOHOMUMU.

Bun 3B€3anoro Heba. Co3Bes3aus, spKue 3BE3/bI, IIIAHETH, NX BUIMUMOE ABHKECHUE.

Conneynas cucrema.

Comnne. ComuevyHasi akTUBHOCTh. Mcrounuk sHeprum CoyHila M 3BE3NM. 3BE3ABI, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpamMma «CHEKTPalbHBIM KJIACC — CBETUMOCTB». 3BE3MBI  TJIAaBHOM
ITOCJIEI0BATEIBHOCTH. 3aBUCHUMOCTD «Macca — CBETUMOCTB» JUISl 3BE3]1 TJIABHOW IIOCIIEJOBATENIBHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEHHBIE TPEACTABICHUS O IPOUCXOKIEHUHU U 3BoJtonK ConHIa
1 3BE3]1. DTarbl )KU3HU 3BE3/L.

Mnineunsiii [1yTe — Hama I'anaktuka. [lonoxxenne u npmxenne Connua B ['anaktuke. TUnbl raiakTuk.
Papnoranaktuku u kBazapel. UEpHbIE AbIpHI B A/Ipax ralakTuk. Beenennas. Pacimpenue Beenennon.
3akoH Xa06mna. Paz0eranue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe u3nydeHue.



Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYKEHHBIM IJIa30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX HPUIIOKEHUN JUIs
OTIpeJICJICHUs] TOJIOKEHHsT HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IMA
CeBepHoro nosymapus 1 sipkue 3BE3/bl.

Habmtonenus B Teneckon Jlynsl, mianer, Mieunoro Ilytu.

O0o0maroniee NnoBTOpeHUE

Posb ¢pu3uKy 1 aCTpPOHOMHUH B S3KOHOMUYECKOH, TEXHOJOTMYECKOM, COLMAIbHON M 3THUECKON cdepax
NEeSITeIbHOCTH YEJIOBEKa, POJIb U MECTO (PM3MKHM U aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOW KapTUHE
MUpa, poib (PU3NYECKOH TEOpHH B (POPMUPOBAHUM IPEICTABICHUNM O (U3NUECKON KapTUHE MUpa,
MecTO (U3MYECKOM KapTUHbl MHpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPO/IE.

Me:xknpeamMeTHble CBSI3U

Wzydenue xypca puszuku 6a30Boro ypoBHs B 11 Kiacce oCcymecTBIsSeTCs ¢ yIETOM COEPKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, TeOrpaduu U TEXHOJIOTHH.
Mesicnpeomemuvie nousimus, CBS3aHHbIE C M3yYEHHMEM METOJOB HAy4YHOI'O IO3HAHUSA: SBICHHE,
HayyHbIll (akT, runoresa, (usnyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOJIOJEHHME, SKCIIEPUMEHT,
MOJZIETIUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUI, TPUrOHOMETpHUYECKUE (YHKLUHU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO, BEKTOPHI U UX MPOEKLUU HA OCH
KOOP/IMHAT, CIIO)KEHHE BEKTOPOB, IMPOU3BOJAHBIC 3JEMEHTAPHBIX (YHKIHMHA, MPU3HAKK TOJO0HS
TPEYTOJILHUKOB, OTPEICIICHNE TUIOMIA/IN TUIOCKUX (GUTYp M 00BEMa Tell.

Buonoeus: snekTpuueckue sBICHUS B )KUBOH MPHUPO/JIE, KoeOaTeIbHbIe IBIKEHUS B )KUBOW MPUPOE,
ONITUYECKHUE SIBJICHUS B )KUBOM NPUPOJE, JEHCTBUE paiallii Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKHU, CIEKTPATIbHBIN aHaIN3.

I'eozpaghus: MarHUTHBIE MOJIIOCA 3E€MITH, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN TOBEPXHOCTH,
IIpeICKa3aHUe 3EMIIETPSICEHUM.

Texnonocusi: JNUHUM 3JEKTpoONEpenady, TIeHepaTop MEpPEeMEHHOI0 TOKa, 3JIEKTPOJIBUraTellb,
WHIYKIMOHHAs TMe4yb, pajap, paguoNnpUEMHHUK, TeNEeBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS IIPOI'PAMMBI IO ®PU3ZUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro mpeamera «®Pu3uka» Ha ypoBHE cpeqHero oOmiero obpazoBaHus (0a30BbIH
YPOBEHb) JOJDKHO 00€CHeunTh JOCTHXKEHHE CIEIYIOIMX JUYHOCTHBIX, METalpeAMETHBIX M|
MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOEHMSI yueOHOro npeamera «dusmkay» T0KHBI OTpakaTb FTOTOBHOCTh U
CIIOCOOHOCTh  OOYy4YaroIIMXCs PYKOBOJACTBOBAaThCS CGHOPMUPOBAHHON BHYTpPEHHEW MO3UIMEH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAllMi, TMO3UTUBHBIX BHYTPEHHUX YyOeXIeHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHMCKOIO OOIIECTBA, paclIMpeHue >KU3HEHHOTO
OIbITa U OIbITA JEATEIBHOCTH B IPOLECCE peain3allid OCHOBHBIX HAlpPaBICHHM BOCHUTATEIbHOU
JESATENIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaIaHCKOr0 BOCIUTAHMS:



c(OPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMUA 00Yy4arOIIEerocs Kak akTUBHOTO M OTBETCTBEHHOTO UjieHa
POCCHICKOTO 00IIIEeCTBA;

MPUHATHE TPAJIUIMOHHBIX 00IEUYEIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEIH;
TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEPECax IPakIaHCKOTro 0OIIECTBa, y4acTBOBATH B
CaMOyIpaBJIEHUU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHUE B3aWMOJICHCTBOBATh C COLUUAIBHBIMA MHCTHUTYTAMHU B COOTBETCTBHHM C MX (DYHKIMSAMH H
Ha3HAYCHUEM,;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

chopMHPOBaHHOCTH POCCUICKOI IPaXKTAaHCKOW HICHTUYHOCTH, TATPHOTU3MA,;

[ICHHOCTHOE OTHOLICHHE K T'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHIXKCHHUSM DPOCCHHUCKHX YYEHBIX B
obnacT (pU3MKH U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC pEIICHHs, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOUas 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3HUSCKOM
HayKe;

5) TpyaoBoOro BocnuTaHus:

WHTEpPEC K pa3imuHbIM cdepaM MpodeccCHOHATBHON IESITSILHOCTH, B TOM YHUCIIC CBSI3aHHBIM C
(bU3MKO U TEXHUKOM, yMEHUE COBEPIIIATh OCO3HAHHBIN BHIOODP OyayIIieii mpodeccHu U peaaTn30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpPa30BaHUIO B 00J1aCTH (PU3KKH HA MPOTHKEHUH
BCEM KU3HU;

6) K0JIOrMYeCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTb 3KOJOTMUYECKON KYJIbTYpPbI, OCO3HAHHE INI00ATBHOTO XapaKTepa 3KOJOTUYECKUX
npo0em;

IUIAHUPOBAaHUE M OCYLIECTBIIEHUWE ACWCTBUHM B OKPYJKAIOLIEH Cpele Ha OCHOBE 3HAHMS LEJeH
YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA;

Pacumpenue onbita 1€SITEIBHOCTH SKOJOTUUYECKON HAMPABIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUMN
1o (usuKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nueckoil HayKu;

OCO3HAaHWE IICHHOCTH HAy4HOH JesATeNbHOCTH, TOTOBHOCTh B TMpolecce H3yueHUs (UUKH
OCYILECTBJIATH MPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIBHOCTh HHAMBUAYAJIBHO U B TPYIIIIE.
METAIIPEJIMETHBIE PE3YJIbTATDI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe JeiCTBUSA

ba3oBble JJornyeckue aeiicTBUS:



CaMOCTOSITENIbHO (POPMYJITUPOBAThH U aKTYaJTU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpEeCIIATH LENIN AeSITeIbHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;
paspabarbiBaTh IUJIaH pEIIeHUs MpoOJeMbl C Yy4ETOM aHajdu3a HMMEIOIIMXCS MAaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYypPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHHBATH COOTBETCTBHE PE3YyJbTATOB IEJISIM, OIEHUBATH
PUCKU TIOCITIEACTBHIA e TEIILHOCTH,

KOOPJIMHHUPOBATH U BHIMOIHITH padOTy B YCIOBUSX PEATHHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBarehLCcKue AeiCTBUA.

BJIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;
BIIQJICTh HAaBBIKAMH y4YeOHO-HCCIIEIOBATEILCKON M TPOEKTHOW ACSITENLHOCTH B 00JAaCTH (DHU3HKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITETbHOMY IMOMCKYMETOJIOB PEIICHHUs 3a7a9 (PU3NIECKOTO
COJIepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/IOB MTO3HAHMUS;

BIIQJICTh BHUJAMH JIATEIBHOCTH TIO TMOJYYCHHIO HOBOTO 3HAHWS, €ro HWHTEPIPETalnH,
MpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYyalMsX, B TOM YHCIE MPU CO3JaHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKU;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIC CBSI3U W aKTyalIM3UpPOBaTh 3aJady, BBIIBUTaTh THUIOTE3y €&
pellIeHrs, HaXOUTh apTyMEHThI JJI JI0Ka3aTelbCTBa CBOMX YTBEPXKACHMI, 3a/1aBaTh MapaMeTphbl U
KPUTEPHUH PEIICHUS;

aHAJIM3MPOBATh TOJIyYCHHBIC B XOJIE PEIICHUS 3aJaud PEe3yJIbTaThl, KPUTUYECKU OICHUBATh WX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BATEIIBHOM JICATEIIBHOCTH, B TOM YHCIIC TIPH
W3y4eHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEHU, TIpeJUIaraTh OPUTHHANBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a9H, IOTYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIQJICTh HABBIKAMH IOJIyYCHUS WHQPOPMAIUU (PU3NISCKOTO COJEPIKAHUS M3 HCTOYHHKOB PAa3HBIX
THTIOB, CaMOCTOSITEIBHO OCYIIECTBIISITh TOWCK, aHaJW3, CHUCTEMATH3aIllMI0 W WHTEPIPETAIHIO
nH(OpMAaIIUY PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

OILICHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIONIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a/7a4 C COOJIOJCHHEM TpeOOBaHHIA
PrOHOMUKH, TEXHUKHU O€30IMaCHOCTH, TUTHEHBI, peCypcocOepe:KeHNs, TPABOBBIX M 3THYCCKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PH3UYECKOTO COJACpPKAHHS B Pa3IMYHBIX (opmarax ¢ ydeéTOM Ha3HAYCHHUS
nHQOpMAaMM ¥ TEJICBOW ayJIUTOPUHU, BBHIOWpAs ONTUMAIbHYIO (OpPMY TMPEACTABICHUS W
BHU3YaJIH3aIiu.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe YueOHbIE 1eiiCTBHUS:

OCYIIECTBISTH OOIICHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOH EITeTbHOCTH;

pacmno3HaBaTh MPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(MIUKTHL;

Pa3BEPHYTO M IOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;



MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYaIbHON pabOThI;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX IEHCTBUHN C yUETOM OOIIMX UHTEPECOB, U BOZMOKHOCTEHN
KaXJIOTO0 WICHA KOJUJIEKTHBA; NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JIEUCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBJIATh IUJIaH ACHCTBUMN, pacnpelessTh POiu C
y4€TOM MHEHUI yYaCTHUKOB, 00CYk/1aTh Pe3yJIbTaTbl COBMECTHOM padOThI;

OLIEHUBATh KayeCTBO CBOEr0 BKJIQJa M KaXJOr0 y4YacTHMKAa KOMaHAbI B OOLIMI pe3ynbTaT MO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh U/IEU C IO3ULMY HOBU3HbBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTHY,;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PAa3JIMYHBIX CUTyalUsX, HPOSIBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHble yHMBepcaJIbHbIE y4eOHbIe JeiicTBUS

Camoopranusanus:

CaMOCTOSITENILHO OCYILECTBIIATH MO3HABATENFHYIO NESITEIBHOCTh B 00JaCT (DU3UKUA U aCTPOHOMUH,
BBISIBIIATH TIPOOJIEMBI, CTABUTh ¥ (JOPMYIIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJISITH IIJIaH PEIICHUs Pacu€THBIX M KaueCTBEHHBIX 3ajay, IUIaH BBINOJIHEHUS
MPAKTUYECKOH pabOThl C YYETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEATOYTEHHI;

JaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacimupsaTh paMKHi y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieNIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE,
OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMHUPOBAHUIO U MIPOSBICHUIO APYAUIIAA B 0071aCTH PU3UKH, IIOCTOSTHHO MTOBBIIIATH
CBOU 00pa3oBaTENbHBIN U KyJIbTypHBI YPOBEHb.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIILHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJIBTATOB LIEISAM;

BIIAJIETh HaBBIKAMHM TIO3HABATENBHOW pedrekcud Kak OCO3HaHHS COBEpIIaeMbIX JACUCTBUNA H
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

MCIO0JIb30BaTh NPUEMBI pe(IeKCUU /71l OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IPU aHAINU3€ Pe3yIbTaToOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTAaTOB ACSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce noCTHXKEHUS IMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IPOTrpaMMbl 1O (U3UKE I YPOBHA
cpeaHero ooimero oopazoBaHHs y OOYYaAIOLIMXCSl COBEPIICHCTBYETCS SMOIMOHAIBHBIA MHTEIJIEKT,
Ipearoaralonuii copMUpOBaHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSTHUE, BUIEThH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU dYMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ce0e;
caMOpEeryJIUpOBaHUs, BKIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHHUSIM U MPOSBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAlLMH, BKJIOUYAIOUIEH CTPEMJIEHHE K JOCTH)KEHHIO LIEJIM M YCIEXY, ONTHMH3M,
MHULMATUBHOCTb, YMEHUE JIEHCTBOBATh, UCXO/IS U3 CBOMX BO3ZMOXKHOCTEN;



HMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MIOHUMATh 3MOIIMOHAIBHOE COCTOSHUE JIPYTHX, YUUTBIBATh €T0
IIPU OCYILECTBIEHUH OOLIEHNUs, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIHOYAIOLIMX CHOCOOHOCTh BBICTPAMBATH OTHOILIEHUS C APYTHUMHM JIIOJbMH,
3a00TUTHCS, IPOSBIIATE UHTEPEC U pa3peliaTb KOHQIIUKTHI.

HNPEAMETHBIE PE3YJIbTATbBI

K xonmy obydenus B 10 Kkiaacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIIUXCS YMEHUI:

J€MOHCTPHPOBATh Ha MPHMEPax pojib U MECTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHON HAYyUHOM
KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTUH, B MPAKTUYECKOU JEATEIBHOCTH
JIFONIEH;

YUUTBIBaTh TPAHUIBl NPUMEHEHHs H3YyYCHHbIX (U3NYECKMX MOJEIeH: MaTepuajbHas TOUKa,
MHepLUalbHas cucTeMa oTcuéra, abCOIIOTHO TBEPOE TEJI0, UealIbHBIN ra3, MOJIEIH CTPOCHHUS ra30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA SIIEKTPUUYESCKHUH 3apsi/l IPU PELICHUU (PU3UYECKUX 3a]1a4;
pacrio3HaBaTh (pU3MUECKUE SIBICHUS (IIPOLECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMUHETUUECKONH TEOPUU CTPOCHHS BEIIECTBA M 3JEKTPOJUHAMHUKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE ABMKEHHE, CBOOOHOE MaJICHUE TeJl, ABUKEHUE 110 OKPYKHOCTH,
UHepLus, B3aumoelicteue Tel, 1uddy3us, OpoyHOBCKOE IBUKEHHUE, CTPOCHUE KHUJIKOCTEH U TBEPIBIX
TeJ, U3MEHeHHe o0bEMa TeN MpH HarpeBaHUM (OXJIaXIEHUM), TEIJIOBOE PAaBHOBECHE, HMCIIApEHUE,
KOHJICHCALlMs, TUIABJICHUE, KPUCTAJUIM3ALMsl, KAIIEHUE, BIA)KHOCTh BO3/lyXa, MOBBILIECHUE JaBJICHUS
raza IpU €ro HarpeBaHUM B 3aKPbITOM COCYyZE, CBS3b MEXIY MapaMeTpaMH COCTOSHHs ras3a B
n30IIpoLeccax, 3JIeKTpU3alus Tell, B3aUMOACHCTBHE 3aps0B;

OIMCHIBATh MEXAHWYECKOE [BM)KCHUE, HWCTONB3Yysd (U3NUYECKHE BEIUYMHBL: KOOPAWHATA, IIyTh,
IepeMeIIeHIE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHIa, UMILYJbC Tela, KMHETUYecKas SHeprus,
MOTEHLIMAJIbHAsl JHEpPrusi, MeXaHudeckas padoTa, MEXaHUYECKass MOILHOCTb, IPU OINUCAHUU
MPaBUIBHO TPAKTOBATh (PM3MUECKUI CMBICT MCIOIB3YEMbIX BEJIMYHMH, X 0003HAYCHUS U €IUHHMIIBL,
HaXoAUTh (POPMyJIbl, CBSI3BIBAIOLINE MAHHYIO (PU3MUYECKYIO BEIWYMHY C JPYTMMHU BeIMYMHAMU;
OIMCHIBATh M3yYEHHBIC TEIJIOBBIE CBOMCTBA TEM U TEIJIOBHIE SBIEHUS, HCIONB3YS (U3NYECKHe
BEJIMYMHBL: JIaBJICHHUE 'a3a, TEMIEPATypa, CPEAHsS KUHETUUECKAask DHEPIHsI XaOTUYECKOTO JABHKECHHUS
MOJIEKYJ, CPEIHEKBaJpaTU4HAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIrus,
pabora raza, k03QGUIUEHT MOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATEINS; MIPU OMHCAHUU TPABUIHHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCIOJB3YEMBIX BEJIIMYMH, UX O003HAUECHUS M €JUHUIIbI, HAXOIUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMUMHAM;

OIMCHIBAaTh U3yUYEHHBIE AJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U AJIEKTPUUECKHUE SIBJIEHUS (TPOIECCHI),
UCTONb3Yys (pU3MUECKUE BETUYMHBL 3JEKTPUUECKUN 3apsisl, AJIEKTPUUYECKOe MOJie, HAMPSKEHHOCTD
T0J151, OTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB; IPU OMMCAHUU IPABUIBHO TPAKTOBATh PU3NUECKUNA CMBICTT
HCIOJIb3YEMBIX BEJIMUNH, UX 0003HAYEHUS U €MHULIBL; YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3MYECKYI0 BEIMYUHY C IPYTUMHU BEINYUHAMM;

aHAJIM3UPOBATh (PU3UUYECKHE MPOLIECCHl U SBJICHMS, UCHOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIUIIBL:
3akoH BcemupHoro tsaroteHus, I, II m III 3akonbl HprOTOHA, 3aKOH COXpaHEHHS] MEXaHHMYECKOH
SHEPrUM, 3aKOH COXPAaHEHUS HMIYJbCa, MPUHLUI CYNEPHO3UIMHU CUJI, NMPUHIUI PaBHONPABUS
MHEPLUHATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHUS BEIIECTBA, Ta30BbIe
3aKOHBI, CBSI3b CPEJHEW KHHETHYECKOW SHEPrHMM TEeIUIOBOIO JBIKEHUS MOJIEKYJ] C abCONIOTHOM
TEMIIEPATYpPO, IEPBBIM 3aKOH TEPMOJNHAMUKHU, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsija, 3aKOH
Kynona, npu 3ToM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTEeMaTHUECKOE BhIpaKEHUE
U yCJIOBUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIUIIBI IEHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB; pa3Inyarhb
yCIIOBHSI X 0€30M1aCHOr0 UCIIOIBb30BaHUS B IOBCEHEBHON XKU3HH;

BBINOJIHATB 3KCIIEPUMEHTHI 110 UCCIIEJOBAHUIO (DU3UUECKUX SBJICHUN U IIPOLIECCOB C UCIOJIb30BAHUEM
IpPSIMbIX, M KOCBEHHBIX H3MEPEHUH, IpHU 3TOM (QOpPMYyJIHpOBaTh MpolieMy/3ajady M THUIOTE3Y
y4eOHOT0 3KCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEATIOKEHHOTO 000PYI0BaHUS, TIPOBOJUTDH OMBIT
1 (GOPMYIIHPOBATH BHIBOJIBI,

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE H3MEpEHUs (U3NUYECKUX BEIUYWH, NMPH 3TOM BHIOMpPATH
ONTUMAJIBHBIA CITOCOO HM3MEpEHHs] U HCIOJIb30BATh M3BECTHBIE METOJBI OLEHKH MOTPEUTHOCTEH
HU3MEPEHUI;

UCCIIeIoBaTh 3aBUCHUMOCTH MeEXAy (U3MYECKMMM BEJIMYMHAMM C MCIIOJIB30BAaHUEM IPSAMBIX
U3MEpEHUH, MpU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (HUKCHpPOBATh pE3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHUJE TaOIMIl M IpaUKOB, IeNaTh BBIBOJBI 110 PE3ysbTaTaM
HCCIIEIOBaHMS;

coOmonaTh mpaBmia 0e30MacHOTO TpyAa NpU IMPOBEIACHUU MCCIEJOBAHUN B paMKax y4deOHOTro
9KCIIEPUMEHTA, Y4YeOHO-UCCIIEI0BATEIbCKOW M IPOEKTHOM JIEATENbHOCTH C MCHOJIb30BAaHUEM
W3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOpHOTO 000pY10BaHUS;

pemaTh pacu€THbIE 337a4H C SIBHO 3aJJaHHOM (U3MUECKON MOJIENbI0, UCIIOb3Ys (PU3NUECKUE 3aKOHBI
U TPUHIMIBL, HAa OCHOBE aHalM3a YCJIOBUSA 3aJjaud BBIOMPATh(PU3UYECKYI0 MOJEIb, BBIACIATH
¢usnyeckue BeNMYMHBI M (OpPMyJbl, HEOOXOAWMBIE Ui €€ pelIeHus, NMPOBOAUTH PACUETHI U
OLIEHUBATh PEATILHOCTD MTOJyYECHHOI'0 3HauUeHUs (PU3MUECKON BEIIUYHHBI,

pemaTh KaueCTBEHHBIE 33]]au: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO IIETIOUKY PACCYXKIACHUI
C OIIOPOH Ha N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

WCIOJB30BaTh TPU PEHICHWH YYEOHBIX 3a/a4 COBPEMEHHBbIC MH(POPMAIMOHHBIE TEXHOJIOTHUH JUIS
MIOKUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUN WM MPEICTABICHHUS Yy4YEOHOH M Hay4HO-IIOIYJISPHON
nHpOpMAINY, MTOTYYCHHON W3 Pa3IMYHBIX MCTOYHHKOB, KPUTUYECKU AHATM3HPOBATH IOIYYaEMYIO
nH(pOpMaINIo;

IPUBOANTH HPUMEPBI BKJIAJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DM3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BAaTh TEOPETHYECKHE 3HaHMA MO (U3MKe B IMOBCEJHEBHOM KHM3HM s oOecreueHHs
Oe3omacHOCTH IpHU oOpalleHuu ¢ npudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, Ul COXPaHEHUS
3/10pOBbS U COOIOACHNS HOPM DKOJIOTUUYECKOTO MOBEJEHHUS B OKPYKAIOILIEN Cpee;

paboTaTh B IpyMIie C BHITOJIHEHUEM PA3JIMYHBIX COIHAIBHBIX POJIEH, MIIAHUPOBATH pabOTy TPYIIIHI,
palMoOHAJIbHO pacHpelessiTh OOA3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTh B HECTAaHAAPTHBIX
CUTyallusX, aJeKBaTHO OIEHMBATh BKJIAJ KaXJIOTO0 M3 YYaCTHUKOB TpYyNNbl B peIlIeHHEe
paccMaTpuBaeMoil poOIeMBI.

K koHiy obydenus B 11 kiaacce npeaMeTHble pe3yibTaThl Ha 6Ga30BOM YPOBHE JOJDKHBI OTpPa)kaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha MPHMEPax poiib U MeCTO (U3WKHA B (OPMHPOBAHWUU COBPEMEHHON HAYYHOU
KapTHHBI MHpa, B PA3BUTHU COBPEMEHHOW TEXHUKU W TEXHOJOTHH, B NMPAKTHUECKOW NESTETHHOCTH
JOJIeH, IeTI0OCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YYUTBHIBATh TPAHUIBI TPUMEHEHUSI M3YYCHHBIX (PH3MUECKUX MOJENICH: TOUCUHBIH AIIEKTPHUCCKHIM
3apsij, JIyd CBETa, TOUCUHbIN NCTOYHHK CBETa, siiepHast MOJIeIb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOTO
A7Ipa IpU pelIeHnu pU3MUECKUX 3ajay;

pacrio3HaBaTh (pusnueckue sABIEHHUS (IpPOLECChl) M OOBACHATH KX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA M KBAaHTOBOM (PHU3MKH: DJIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOEe, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOACHCTBUE MAarHUTOB, 3JICKTPOMAarHUTHAS MHAYKIHS,



JCCTBUE MAarHUTHOTO TOJII HAa TPOBOJHHMK C TOKOM M JBIDKYIIMHCS 3apsii, 3JIEKTPOMAarHUTHBIC
KoieOaHWsT W BOJHBI, TNPSMOJMHEHHOE pAaclpOCTpaHEHHE CBETa, OTPAXKCHHE, MPEJIOMIICHUE,
uHTephepeHIys, udpaKiys U MoJspU3anus cBeTa, AUCIEpcus cBera, (oTodeKTpudeckuii 3pdexr
(boTtordekr), cBeToBOe nmaBiieHHE, BO3HUKHOBEHHE JIMHEHYATOro CIIEKTpa aToMa BOJOPOJA,
€CTECTBCHHAass W WCKYCCTBEHHAs PaJMOAKTUBHOCTH, ONHCHIBATH W3YYCHHBIC CBONCTBA BEIIECTBA
(3MEeKTpUYeCKHe, MAarHUTHBIC, ONTHYECKUE, IICKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CpEN) H
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIIECCHI), UCTIONB3Ys (DU3MUECKHE BETUYHHBL: dJIEKTPUICCKHIA 3aps/,
CHJIa TOKa, DJICKTPUUYECKOE HAIPSHKCHHE, DJIEKTPUYECKOE COMPOTUBIICHUE, PA3HOCTh MOTCHIIMAJIOB,
AJIEKTPOBIIKYINAS CHJIa, paboTa TOKAa, MHAYKIMS MarHUTHOTO IOJisi, cuia Amrepa, cuia JlopeHna,
WHJIYKTUBHOCTh KATYIIKH, SHEPTUsl 3JICKTPUYECKOTO W MArHUTHOTO IIOJICH, MEpUoa M YacToTa
KoysieOaHui B KoJeOaTeTbHOM KOHTYpE, 3apsii W CWiIa TOKa B TIPOIECCe TapMOHHYECKUX
AJIEKTPOMATrHUTHBIX KoJieOaHUi, POKYCHOE PacCTOSHUE M ONTHYECKAasi CWJIA JIMH3BI, IPU OMHCAHUM
MPABWIBHO TPAKTOBATh PU3NYCCKUIN CMBICI HUCIOJIb3YEMbIX BEIHYWH, NX 0003HAYCHUS U €AHHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETHUUHY C APYTUMHU BEJTMYNHAMU;
OIMCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHS M TPOIECCHI, HCIOJB3Yys (DU3UYECKHE BEIIMYUHBI:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JTMHA BOJIHBI M YacTOTa CBETA, YHEPTUS M UMITYJILC (OTOHA,
MEpUoJl TOJIypachajga, SHEPrusl CBSI3M ATOMHBIX Sjep, NPH OINUCAHHU IPABWIBHO TPAKTOBATh
(bU3NYeCKU CMBICT HCIOJb3yEMbIX BEIUYMH, UX O00O3HAYCHUS M CIWHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYH (U3WYECKYI BEIMYMHY C JPYTMMHU BEJIMYMHAMH, BBIYMCIATH 3HAYCHHE
(U3NYECKOil BETMYNHBL;

aQHAIM3UPOBATh (PU3UYECCKHUE MPOILECCHl U SBJICHHS, UCIOJB3Ysl (U3HUECKUE 3aKOHBI W TPUHITUIIBL:
3akoH Oma, 3aKOHBI TIOCJIECIOBATCIIEHOTO W TAPALICIBHOTO COCAMHCHHS MPOBOJIHUKOB, 3aKOH
Jlxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHONW WHAYKIMU, 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHCHHUS
CBETa, 3aKOHBI OTPAKCHUS CBETa, 3aKOHBI MPEIOMIICHUS CBETAa, ypaBHCHHE OWHINTCHHA IS
dotorddekra, 3aKOH COXpaHEHHUS SHEPrUH, 3aKOH COXPAHCHHS WMITYJbCa, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsla, 3aKOH COXpaHEHHS MacCcOBOTO 4Yucia, moctynatel bopa, 3akoH
paAMOaKTUBHOTO pacmajga, OpU O3TOM pPa3iIuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BBIPAXKCHUE M YCIIOBHSI (TPaHMIIbI, 001aCTH) MTPUMEHUMOCTH;

OTIPEIeNIATh HAMPaBJICHUE BEKTOPa MHIIYKIIMH MATHUTHOTO TIOJISI TPOBOJIHUKA C TOKOM, CHJIBI AMITepa
u cwiibl JlopeHna;

CTPOUTDH U ONUCKHIBATH U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIOJTHSATE 3KCTIEPUMEHTHI TI0 UCCIICIOBAHIIO (PU3NICCKUX SBIICHUH M MTPOIIECCOB C MCIOIh30BAHUEM
MPSIMBIX, W KOCBEHHBIX HW3MEPEHHH: Tpu 3TOM (OPMYJIHPOBATh MpoOiIeMy/3aiady W THIIOTE3Y
y4e0HOTr0 dKCTIIepUMEHTa, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHUS, IPOBOTUTH OTIBIT
1 (GOPMYITHPOBATH BHIBOJIBI,

OCYIIECTBIISITh TIPSAMBIE U KOCBEHHBIC W3MEPEHUS (U3UYECKUX BEIUYWH, MPH ITOM BBIOMPATH
ONTUMAJBHBIA CIOCO0 M3MEPEeHHsI W HCIOJIb30BaTh W3BECTHBIE METOJIBI OIICHKH MOTPEIIHOCTEH
U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (PU3WUYCCKUX BEIIMYUH C UCTIOJIB30BAHUEM MIPSIMBIX M3MEPCHHIA: TIPH STOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHPOBATH PE3yJbTaThl IMOJYYCHHOW 3aBHCHUMOCTH (DU3HUYSCKUX
BEJIMYMH B BUJC TAONHII M TpaUKOB, JeJaTh BBIBOJBI TI0 PE3yJIbTaTaM HCCIICOBAHUS; COOTIOAAThH
mpaBmwiIa 0E30MacHOTO TpyJa MPU MPOBEACHUM HCCIEAOBAHUN B paMKaX y4yeOHOTO IKCIEPHUMEHTA,
y4e0HO-UCCIIeIOBATENILCKOM ¥ TPOEKTHON JIEATENHHOCTH C UCHOJIB30BAHUEM HM3MEPUTEITHHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

pemaTs pacuéTHbIC 3a/1a4U C SBHO 3aJaHHON (PU3MYECKON MOJEIBIO, UCTIONB3YS (PU3HUECKHUE 3aKOHBI
U TPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBHS 337a4d BBIOMpPATh (DU3MYECKYIO MOJIEIb, BBIACISATH



¢usnueckne BeMUYMHBI M (HOPMYINBI, HEOOXOAWMBIC IS €€ pemIeHHs, NMPOBOJUTH DPACUEThl U
OLICHUBATh PEATHHOCTH MTOIYYECHHOTO 3HAYCHUS (PU3NUECKOM BEINYHHBI;

pemaTh KaueCTBEHHBIE 33aJa4l: BEICTPAuBaTh JIOTHYECKH HEPOTHBOPEUHMBYIO IIETIOUYKY PACCYKICHUN
C OIOpOii Ha N3yUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NYECKue SBICHUS,

HCIIOJIb30BATh IIPpU PCUHICHHUU yqe6HHx 3ala4 COBPCMCHHLIC I/IH(bOpMaI_[I/IOHHBIe TCXHOJIOTUU OJIA
IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALNN U IPEACTaBICHUs Y4EOHONH M Hay4yHO-TIONYJISIPHOMN
uHbOpMAaINY, MOTyYCHHON M3 PA3JIMYHBIX MCTOYHHKOB, KPUTUYECKH AHATM3HPOBATH MOIYYaeMYIO
uH(pOPMAIHIO;

OOBSCHSITH MPUHLUIIBI JCHCTBUS MAalIWH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, Pa3IHyaTh YCIOBHS
uX 0€30IacHOr0 HCIOIb30BaHUs B IOBCEAHEBHON JKU3HH;

NPUBOJIUTH IPUMEPHI BKJIA/JAa POCCHMCKUX U 3apyOCKHBIX yUYEHBIX-(PU3MKOB B pa3BUTHEC HAYKH, B
00BSCHEHHUE MTPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUA 110 (1)I/ISI/IKC B HOBCGI[HCBHOI;'I KU3HHU I oOecrieyeHus
0€30MacHOCTH TpU OOpameHnH C MpUOOpaMHU M TEXHUYECKUMHU YCTPOWCTBAMHM, JUISI COXPAaHEHHS
3JI0POBBSI U COOJIIOICHHS HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKpY KaloIeil cpese;

paboTaTh B IpymIie C BBHIIOJIHEHUEM PAa3JIMYHBIX COMUAIBHBIX POJICH, INIAHUPOBATH PaObOTy TPYIIIIH,
pPallMOHAIBHO PACHpENeNATh OOS3aHHOCTH M IUIAHUPOBATh JIESATEIBHOCTh B HECTAHIAPTHBIX
CUTyallMsIX, aJeKBaTHO OIICHWBATh BKJIAJ Ka)XJOrO M3 YYacCTHHKOB TPYINIBl B pELICHHUE
paccMaTpuBaeMoil poOIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 knacce
Ne ni/m HanmenoBaHmue pa3jie/ioB y4eOHOro nmpeamera Kou-Bo JyiekTpoHHBbIE (HU(POBBIE) 00pa3oBaTelbHbIE
4acoB pecypchl
1 Pasnen 1. ®usrka v METO/IbI HAYYHOTO MTO3HAHUS 2 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
2 Pasnen 2. Mexanuka 18 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
3 Pasnen 3. MonekynspHast Gu3KMKa U TEPMOJHHAMHUKA 24 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
4 Paznen 4. DnekrpoauHaMuka 22 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
5 Peseps 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
11 xaacce
Ne ii/mm HanmeHnoBanue pa3ie/ioB y4eOHOr0 mpeamMera Koua-Bo JyieKTpOHHBIE (HU(pPOBBIE) 00pa3oBaTe/IbHbIE
4acoB pecypcebl
1 Pa3nen 1. DnekrpoanHaMuka 11 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
2 Pasnen 2. KonebaHust 1 BOJHBI 24 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
3 Pasnen 3. OCHOBBI CieMATBHON TEOPUH OTHOCHTEIBHOCTH (J1aee 4 https://museumday.mosmetod.ru/site/show-lessons?id=69
- CTO) http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
4 Pa3nen 4. KBanroBas ¢pusuka 15 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
5 Paznen 5. DneMeHTH aCTPOHOMHUU U aCTPOPHU3IUKU 7 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
6 Paznen 6. O0o01aroriee moBToOpeHme 4 https://museumday.mosmetod.ru/site/show-lessons?id=69
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
7 Peseps 3
OBIHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
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http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
https://museumday.mosmetod.ru/site/show-lessons?id=69
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5. YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
Vueonuk «Duszuka» 10 kmacc. Msaxumes I'.4.,byxosnes b.b., Corckuit H.H. mox pex. [TapdentbeBoii
H.A.

Vuyeonnk  «Dusukay 11 wmacc. Msakumes I.5., byxoBueB b.b., Uapyrun B.M., mox pen.
[TapdentbeBoit H.A.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

A.I1. PeimkeBuu. COopHUK 3ama4 1o ¢usuke. Mocksa, [poda,

COopnuk 3anad no ¢usuke st 9 — 11 kmaccoB. CocraButens [.H. Crenanosa. M.: «IIpocBemieHue.
10.A. Caypos. ®usuka. [Toypounsie pazpabotku. 10 knacc. [Tocobue mist 0061eodpa3oBaTeIbHBIX
opranusanuii. Mocksa. [Ipocsemenue.

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 kmacc. [Tocobue mas o0meodpa3oBaTeIbHBIX
opranuzanuii. ba3oBblii u yriy0iaeHHbIH ypoBeHb. MockBa. [IpocBenienHue.

COOpHUK TECTOBBIX 3a/IaHUM JJI1 TEMATHUECKOTO U UTOroBoro KoHtposs. dusuka 10 kmacc. M.:
«nrennekt-LienTp»

C.M. Aunpromeukus, A.C. CnyxaeBckuil. ®usnka. « KoHCTpyKTOp» CaMOCTOATEIbHBIX U
KOHTPOJBHBIX pabot. 10 — 11 kmacchl.

®usnka (yrimyoneHHbli ypoBens). Peanmzanus tpedoBanuii ®I'OC cpegnero o0miero o0pa3oBaHus :
MeTomdeckoe mocooue s yautens / [A. A. Slkyra u np.] ; Hayd. pexaktop M. B. Cemenon. — M.:
OI'BHY «MHCTUTYT cTpaTteruu pa3BUTHs 00pa3oBaHus», 2023.

6. TPAHUIIBI IPUMEHEHUSA OHEHKU U KPUTEPUU OHEHUBAHUSA
JTOCTUKEHUI OBYYAIOIIUXCS

Ouyenka "5'" cmaeumcs, ecnu yuenuk:
1. IToka3piBaeT ri1yO0OKOE U MOJTHOE 3HAHUE U MIOHMMAHUE BCErO IPOrpaMMHOr0 MaTepuasa; MoJIHOe
IIOHUMAaHHE CYLIHOCTHM pPAacCMaTpUBAEMbIX IOHATHM, SBICHUW M 3aKOHOMEPHOCTEH, TEOpHUH,
B3aUMOCBS3EH.
2. YMeeT cOCTaBUTh IOJIHBIM M NMPaBUJIbHBIM OTBET HA OCHOBE M3YYEHHOIO MaTepHalia; BBIAEIATH
IJIaBHBIE MOJIOKEHMSI, CAMOCTOATEIbHO MOATBEPXK/IaTh OTBET KOHKPETHBIMU IPUMEpaMH, (akTamH;
CaMOCTOSITENIbHO M apryMEHTHPOBAHO [eNlaTh aHaJlIn3, OO0OOIIEHMs, BBIBOJAbBI; YCTaHABIMBATH
MEXIIpEIMETHbIE CBSI3U (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUIl) U BHYTPUIPEAMETHBIE CBS3H,
TBOPYECKU NPUMEHATH MOJIYYEHHBIC 3HAHUS B HE3HAKOMOW CHUTYyallMM; IOCIIENOBATEIbHO, YETKO,
CBSI3HO, 0OOCHOBAaHHO M 0e301MO0YHO H3jaraTh y4yeOHbIH MaTepuan. YMEET COCTaBJISATh OTBET B
JIOTUYECKOW  TIOCTENOBAaTEIIbHOCTH €  MCIOJIb30BAaHMEM MPUHATOM TEPMHUHOJIIOTMM; JAeNaTh
COOCTBEHHBIE BBIBOJIbI; (POPMYJIMNPOBATh TOUYHOE OINPEACIEHUE U UCTOJIKOBAHNE OCHOBHBIX MOHSTHI,
3aKOHOB, Teopuil. MoXeT pu OTBETE HE MOBTOPATH JOCIOBHO TEKCT yUeOHUKA; U3j1araTh, MaTepual
JUTEPAaTypHBIM SI3bIKOM; IPABUJIBLHO M OOCTOSTENBHO OTBEYATh Ha JIOMOJHUTENIBHBIE BOMPOCHI
YUUTENs; CaMOCTOATENbHO W palMOHAJIBHO MCIOJB30BaTh HArJIAIHBIE IOCOOMS, CIPABOYHBIC
MaTepuaibl, Y4eOHHMK, JONOJHHUTEIbHYIO JIMTEpaTypy, NEPBOUCTOYHHMKH;, MPUMEHSITh CHCTEMY
YCIOBHBIX 0003Hau€HWI MNpH BEAEHUM 3amlKCed, COMPOBOXKAAIOIIMX OTBET; HCHOJIb30BATh [UIs
JI0Ka3aTeNIbCTBA BHIBOJIOB U3 HAOJIO/IEHUH U ONIBITOB.
3. CaMOCTOSITENIbHO, YBEPEHHO U 0€301IMO0YHO MPUMEHSIET OJyUYE€HHbIE 3HaHUS B PEILIEHUU TPO0IeM
Ha TBOPYECKOM YpOBHE; JOIyCKaeT He 0ojiee OJHOro HeJ04€Ta, KOTOPBIM JIETKO HCHpPAaBIsSET MO
TpeOOBaHUIO YUMTENS; UMEET HEOOXOAUMbIE HAaBBIKU paboThl ¢ MPUOOpaMH, YepTex aMH, CXeMaMH,
rpaduKamMu, KapTaMH, COIyTCTBYIOIIIMMHU OTBETY; 3alIMCH, COTIPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUSM.
Ouenka "4" cmaeumcs, ecnu yuenuk:



1. IToka3pIBaeT 3HaHUS BCErO U3yUYEHHOI'O MPOrPaMMHOI0 Marepuaia. JJaéT monHblii U IPaBUIBHBIN
OTBET HAa OCHOBE HU3YYEHHBIX TEOPHUH; AOMYCKAaeT HE3HAYMTEJIbHbIE OLIMOKM W HEJOYETHI IpU
BOCIIPOU3BEJICHUM M3YYEHHOI0 MarepHasa, HeOOIbIINEe HETOUHOCTU IIPHU MCIOJb30BAaHUU HAYUYHBIX
TEPMUHOB WJIM B BBIBOJAX, 0000LICHUSX W3 HaOmoJaeHH. MaTepuan u3jiaraer B ONpeaeiaEHHOM
JIOTMYECKON MOCIIeI0BATENbHOCTH, IIPU 3TOM JOIYCKAET OJHY HErpyOyro olMOKy Ui He OoJiee IByX
HEI04ETOB, KOTOPBIE MOXKET MCIPABUTH CAMOCTOATEIBHO MPU TPEOOBAHUH MM HEOOJBIION ITOMOIIH
IperoiaBaTens; IMOATBEPXKIAET OTBET KOHKPETHBIMU IpPUMEpPaMH; NPaBWIBHO OTBEYaeT Ha
JOTIOJTHUTEIIbHBIE BOIPOCHI YUUTEIIS.

2. YMeeT caMOCTOSITEIIbHO BBIACTATH IVIABHBIC TIOJIOKEHUSI B U3YYEHHOM MaTepHase; Ha OCHOBAaHUH
¢dakToB U MpUMepoB 0000I1IaTh, I€TaTh BHIBOJBI. Y CTAaHABIMBATH BHYTPUIIPEIMETHBIC CBsA3H. MoOXeT
IIPUMEHSATH [IOJYyYCHHbIE 3HAHMsI Ha IPAKTUKE B BUJOU3MEHEHHON CUTYalMH, COOI0AaTh OCHOBHBIE
IIpaBUJIa KyJIbTYpPbl YCTHOM peuy; UCII0JIb30BaTh IIPU OTBETE HAYUHbIE TEPMUHBI.

3. He o0naaet 40CTaTOYHBIM HAaBBIKOM paOOThI CO CIIPAaBOYHOM JINTEPATYPOH, YHEOHUKOM,
NEPBOMCTOYHUKOM (IIPaBUIIBHO OPUEHTUPYETCsI, HO pabOTaeT MEAJICHHO).

Ouyenka "3" cmaeumcs, ecnu yueHuk:

1. YcBanBaeT 0OCHOBHOE COJIepKaHNEe Y4eOHOT0 MaTepraia, HO MIMEET MPOOEIIbl, He MPETATCTBYIOLIHIE
TaTbHEUIIEMY YCBOCHHUIO TPOTPAMMHOTO MaTepuaia.

2. Wznaraer marepuan HECUCTEMATHU3MPOBAHHO, (parMEHTapHO, HE BCErJa IOCJIEI0BaTENbHO;
[IOKa3bIBa€T HEAOCTATOYHYIO C(HOPMHPOBAHHOCTh OTAEIBHBIX 3HAHMM M yMeHu#; ciabo
apryMEeHTHUpPYET BBIBOJIbI U 0000ILEHHS, JOIMYCKAeT OINOKY NP UX (POPMYIHPOBKE; HE UCIIOJIB3YET B
KayecTBE J10Ka3aTeJlbCTBAa BBIBOJbI M 0000IIEHNs U3 HAOIIOICHUH, ONIBITOB MIIM JIOIMYCKAeT OIIUOKH
IIPU UX U3JI0KEHUU; 1aéT HEUETKUE OIpeIeIEeHUs TOHATUH.

3. UcnpIThIBaeT 3aTpyAHEHUS B IPUMEHEHNUN 3HAHHA, HEOOXOIUMBIX JUIS PEIICHHS 3a/1a9 PA3InIHbBIX
THUIIOB, MPAKTHYECKUX 3a/IaHUI; TPU 00BICHEHUN KOHKPETHBIX SBJICHUI HA OCHOBE TEOPHIl U 3aKOHOB;
OTBEYAET HETOJHO Ha BOIPOCHI YUWTENs WIM BOCIPOHM3BOIUT COJAEP)KaHUE TEKCTa ydeOHHKa, HO
HE/JIOCTaTOYHO TOHMMAET OTAETBbHBIE TOJO0KEHHUS, MMEIONMEe BaXKHOE 3HAYCHHE B JTOM TEKCTE,
JI0ycKast OJIHY-/IB€ rpyOble OIIMOKH.

Ouenka "2" cmagumcs, ecnu yuenuk:

1. He ycBanBaeT u He pacKpblBaeT OCHOBHOE COJEpXKaHHWE MaTepHualia; He 3HAeT WIM He NOHUMAeT
3HAYUTENbHYIO YacTh NMPOrPaMMHOI0 MaTepuana B Ipejenax MOCTaBICHHBIX BOIPOCOB; HE JAejaeT
BBIBOJIOB Y 0000IIEHHIA.

2. Nmeer cnabo copMupOBaHHbIE U HEIOJIHbIE 3HAHUS, HE YMEET NMPUMEHSATh UX NMPU PEIICHUU
KOHKPETHBIX BOIIPOCOB, 33Ja4, 3aJaHUi 110 00pas3iry.

3. Ilpu otBere Ha OIMH BOMNPOC JOMyCKaeT Oojiee ABYX TIpyObIX OIIMOOK, KOTOPbIE HE MOXKET
WCTIPaBUTH JIAXKe TIPU TIOMOIIH YIUTEIIS.

Kpurtepun oneHuBaHus NHCbMEHHBIX PA0OT (KOHTPOJIbHBIX, CAMOCTOATEIbHBIX)

Ouenka "5'" cmaeumcs, ecnu yuenuk:

1.Bemomnnaun paboty 6e3 ommodoK 1 HEA0YETOB;

2.Jlomyctuin He OoJiee OAHOTO HEJ0YeTa.

3.B paboTtax ¢ W30BITOYHOW IUIOTHOCTHIO 3aJaHUM JIOMYCKAETCS BBICTABIEHHWE OTMETKH «5» B
COOTBETCTBHH C 3apaHee OrOBOPEHHBIM HOPMATHBOM.

Ouyenka "4" cmaseumcs, ecnu yuenuk:

1.BeinosnHun paboTy MOTHOCTBIO, HO JIOMYCTHIJI B HEW He Oojiee 0HOM HerpyOoi OmuOKH U OJHOTO
HejloueTa Ui He OoJiee IByX HEeI0UEeTOB.

2.B paborax ¢ M30BITOYHOM IJIOTHOCTHIO 3aJaHUM JOIMYCKaeTCsl BBICTABIEHUE OTMETKU «4» B
COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM HOPMAaTHBOM.



Ouyenka "3" cmaeumcs, ecnu yuenuk:

1.IIpaBrIIbHO BBITIOIHUII HE MEHEE TTOJIOBUHBI pa0OTHI HJIM IOMYCTHII: HE 00Jiee IBYX IPyObIX OMIHUOOK;
WU He 0oJ1ee OHOM TpyOol M OHON HETpyOOl OTMOKH M OHOTO HEJ0UeTa; HIIK He 00Jiee IBYX-TpeX
HerpyObIX omuOoK; GOpMyJIbI IPU HAJTUYMU MPABHJIBHOIO OTBETA WJIM OJHOW HErpyOoi OIMOKU U
TpeX HEAOYETOB; WIH MPH OTCYTCTBUU OIIMOOK, HO MPU HAIMYUH YETHIPEX-TISITH HEI0UETOB.

2.B paborax ¢ W30BITOYHON IJIOTHOCTHIO 3aJaHHM JOIMYCKAaeTCsl BBICTABICHHUE OTMETKH «3» B
COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM HOPMATHBOM.

Ouyenka "2'" cmaeumcs, ecnu yuenuk:

1.lomycTun 4ucino OmMOOK M HEJT0YETOB MPEBOCXOJSAIIee HOPMY, IPU KOTOPOW MOXKET ObITh
BBICTABIIEHA OTMETKA «3»;

2.1IpaBUiIbHO BBIMOIHIII MEHEE YaCTH pabOThI, JOCTATOYHOU IS BHICTABICHUS OTMETKH «3».
OueHka npoekra.

Buvicoxuii yposens - Oyenka "'5"

1. [IpaBMIJIbBHO MOHSATHI LIEJIb, 3314 BBIIIOJIHEHUS TPOEKTA.

2. CobnroieHa TEXHOJIOTHSI UCIIOJIHEHUS IIPOEKTA, BhIJIEPKaHbl COOTBETCTBYIOIIME STAIIbI.

3. [IpoekT opopMIIeH B COOTBETCTBUU C TPEOOBAHUSIMHU.

4. IIposiBIIeHBI TBOPYECTBO, MHUIINATHBA.

5. TlpenbsiBICHHBI TPOAYKT MACSITEILHOCTH OTJIMYACTCS BBICOKMM KAauyeCTBOM HCIIOJTHCHUS,
COOTBETCTBYET 3asBIICHHON TEME.

IHoeviuennwuii yposens - Ouenka ""4"

1. ITpaBUILHO MOHSTHI LENb, 33/1a4H BBHITTOTHEHUS MPOCKTA.

2. CoOmro/ieHa TEXHOJIOTUSI UCTIOJTHEHUSI TIPOEKTa, JTAIbl, HO JOMYIICHbl HE3HAYUTEIIbHBIC OIINOKH,
HETOYHOCTU B O()OPMIICHHUU.

3. [IposiBneHO TBOPYECTBO.

4. llpenbsBieHHBIA MPOAYKT JESATENBHOCTH OTIMYAETCS BBICOKUM KaueCTBOM HCIOJHEHUS,
COOTBETCTBYET 3as1BJIECHHOU TEME.

ba3zoewtit yposens - Ouenka "'3"

1. IIpaBMIJIBHO TIOHATHI LIETb, 33/1a4 BBIIIOJIHEHUS [TPOEKTA.

2. CobmroieHa TEXHOJIOT U BBITOJIHEHHS TPOEKTa, HO UMEIOTCs 1-2 omMOKy B 3Tanax wid B
odopmIiieHUN.

3. CaMOCTOATENBHOCTD MPOSBIIEHA HA HEJOCTATOYHOM YPOBHE.

Huskuit yposens - Oyenxa "2"

[IpoeKT He BBINOIHEH WM HE 3aBEpIIEeH

TecrupoBanue

OrneHka «5» cTaBUTCS, €CITU YYSHUK BBITOIHIII npaBuibHO OT 80% 10 100% ot obmiero uncia 6anios
OreHka «4» CTaBUTCS, €CJIM YYSHUK BBIITOJHII MPaBMWiIbHO 0T 60 % 10 79% ot ob1ero yncna 6amioB
OrneHka «3» CTaBUTCS, €CJIM YYSHUK BBIMOJIHUI IPAaBUIIBHO OT 35 % 10 59% ot ob1ero uncna 6aiios
OreHka «2» CTaBUTCS, €CJIM YYEHUK BBITOJHHII MPaBUIBLHO MeHee 35 % oT o01iero yncia 06aaioB Win
HE IPUCTYNHII K paboTe, WM He IPEICTaBUII Ha IPOBEPKY.

Kpurtepuu onenuBanus 1adopaTopHbix pador

Ouenka «5» cmasumcs, ecnu y4eHuK:

[IpaBUiaBbHO OmpeAenus Ledb ONbITa M BBINOJHWI PabOTy B IMOJHOM o0beMe C COONI0IEHUEM
HEOO0XO/MMOM MOCJIEeI0BATEIbHOCTH TPOBEJEHHUSI ONBITOB M Hu3MepeHud. CaMOCTOATENbHO H
panMoHaIbHO BBHIOpA U MOATOTOBHII ISl ONBITA HEOOX0IUMOE 000pyI0BaHKE, BCE OIBITHI IPOBEI B



YCIOBHUAX M PEXKUMax, OOECHEUMBAIOMIMX IIOJyuYe€HHE pPE3yJbTaTOB M BBIBOJOB C HaMOOJIbIICH
TOYHOCTBI0. Hay4HO rpaMOTHO, JIOTMYHO OnMcan HabM0AeHNs U COPMHUPOBaI BBIBOJIBI U3 ONbITa. B
IIPEJCTABICHHOM OTYeTe MPaBWIBHO U AKKYpPaTHO BBIIOJHWI BCE 3alMCH, TaOJIUIbl, PUCYHKH,
4epTeku, rpauKy, BBIYUCICHUS U CIEIIAN BBIBOBI.

[TpaBusbHO BBITTOTHIIT aHAIN3 TTorpentHocTel (9-11 kmaccer). [IposiBiseT opraHu3alMOHHO-TPYOBBIC
yMeHus (MOANepKUBAET YUCTOTY paboyero Mecta W MOPSAOK Ha CTOJE, YKOHOMHO HCIIOJB3YeT
pacxoHbIe MaTepHajbl). DKCIEPUMEHT OCYIIECTBIIAET MO IJIaHy C YYETOM TEXHHUKH 0€30MacHOCTH U
paBuJI paboTHI ¢ MaTepHaIaMHi U 000PYJOBaHUEM.

Ouenka «4» cmaeumcsa, €Cliv yYSHUK BBITIOIHII TPEOOBAHHS K OIIEHKE «5», HO: OIBIT MPOBOAXT B
YCIIOBUAX, HE 00€CNEeUnBAIONIMX TOCTATOYHON TOYHOCTH M3MEpeHHMU. Bpulo momyimieHo aBa — TpH
Hezjodera My Oosiee OHOM TpyOOH OMMOKM M OJHOrO Hejodera. DKCIEPUMEHT IPOBEIEH He
IIOJITHOCTBIO WJIM B ONMCAaHUM HAOJIOACHUHN U3 OIbITA YYEHUK JIOIYCTHII HETOUHOCTH, BBIBOJIBI CJIEJIal
HETIOJIHBbIE.

Ouenka «3» CTaBUTCS, €CIIU YUECHUK:

[IpaBuIbHO Ompenenui Ledb OMbITa; padOTy BBHIMONHAET NMPABWIBHO HE MEHEE YeM HAIlOJIOBHHY,
OJTHAaKO OOBEM BBHIMIOJIHEHHOW YaCTH TAKOB, YTO IO3BOJISET MOJYYHTH MPAaBWIBHBIE PE3yJbTaThl U
BBIBOJBI 110 OCHOBHBIM, NPUHIMIAAIGHO BAXHBIM 3amadaM pabotel. Ilogbop obopynoBanus,
00BEKTOB, MAaTEPHAJIOB, a TAKXKE PaOOTHI IO HAYAJTY OIBITA ITPOBEN C TOMOIIBIO YUUTEIIS; WM B XO/I€
IIPOBE/ICHUS OIbITa W W3MEPEHHUI omnbiTa ObUIM JIOMYyIIEHbl OIIMOKM B ONUCAHWU HaOJIIOAEHU,
¢dopMyaMpoBaHUU BbIBOJOB. ONBIT MPOBOIWICA B HEPALMOHAIBHBIX YCIOBHUSX, YTO IPUBEIO K
MIOJIyYEHHUIO Pe3yJbTaTOB € OOJbIIEH NOrPEIIHOCTBIO WM B OTYeTe OBbLIM JOIYIIEHbl B OOLIEH
CJIO)KHOCTU He OoJsiee ByX OIIMOOK (B 3alMCAX €IMHUI], U3MEPEHMSX, B BBIUUCIEHUIX, IpaduKax,
TabMUIaX, CXeMax, aHaJHu3€ TOTPEIIHOCTEH M T.J.) HE NPUHIMIHAAIBHOTO sl JaHHOW PabOTHI
XapakTepa, HO MOBJIMSIBIIMX HA PE3YJIbTAT BBIIOJIHEHMSI; HE BBINIOJIHEH COBCEM UJIHU BBINOJIHEH HEBEPHO
ananmu3 morpemHocteit (9-11 xmaccsl). Jlomyckaer rpyOyio ommOKy B XOA€ JKCIepUMEHTa (B
00BsICHEHNH, B OPOPMIIEHUH pabOThI, B COOIIOCHUH MPaBUJI TEXHUKH O€30MacHOCTH MpH padboTe ¢
MaTepHajiaMHi U 000pYyJ0BaHUEM), KOTOPAsk UCIIPABIISAETCS MO0 TPEOOBAHUIO YUUTEIS.

Ouenka «2» CTaBUTCS, €CIIN YUEHUK:

He ompenenua camMOCTOSTENBHO 1LI€b ONBITA: BBIMOJHWI paOOTy HE MOJTHOCTHIO, HE MOJTOTOBUI
HY>KHO€ 000py/I0OBaHHE U 00BbEM BBIMOJIHEHHON 4acTH paboThl HE MO3BOJISAET CAENaTh MPABUIbHBIX
BbIBOJIOB. OTBITHI, U3MEPEHHsI, BHIUMCIIEHUS, HAOMIOJeHUs MPOU3BOIMINCE HenpaBuwibHO. B xone
paboThl ¥ B OTYETE OOHAPYKUITUCh B COBOKYITHOCTH BCE HEJOCTaTKH, OTMEUEHHbIE B TPEOOBAHUIX K
orieHke «3». Jlomyckaer aBe (u Ooisiee) TpyOble OMMOKM B XOJAE SKCIEPUMEHTa, B OOBSICHEHUH, B
odopmiieHnn paboThl, B COOJIOIEHUH MPABUJ TEXHUKU O€30M1aCHOCTU MPH paboTe C BELECTBAMHU U
000py10BaHUEM, KOTOPbIE HE MOKET UCIIPABUTH JJaXKe 110 TPEOOBAHUIO YUUTEIIS.
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