


INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepalibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawomuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTMKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUH UMHU YUE€OHBIX UCCIICI0OBaHUMN.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKK ¢ pa3BUTHEM OOmeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPoOIeMaMu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ©dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKON 0€30IacHOCTH.

CrepXKHEBBIMHU JJIEMEHTaMH Kypca (M3UKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISAIOTCS (husmveckue Teopuu (hopMHUpOBaHWE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
TIPEIJIOKCHHBIX THITOTES.

bonbioe BHUMaHUWE yHaENsSETCS PCEHICHUI0 PacYETHBIX W KA4eCTBCHHBIX
3amad. [Ipy 3TOM mI9 pacUETHBIX 3a/1ad MPUOPUTETOM SBIIIOTCS 3a7a4d C SIBHO
3aJJaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIOIINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpYysS 3HAHUS W3



pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M TMPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU g CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepHaibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
IpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HHTETPHUPOBAHHOIO KaOWMHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM HOMHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00Opy/0BaHWE (OpMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHIEC TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO O00OPYIOBAHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMILICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OPATOPHUIA.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBanue HHTEpeca W CTpEMJICHUS OOYYArONIUXCS K HAYyYHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3Y4YEHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (¢dopMmupoBaHWE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3a1a4d B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 00IIero o0pa3oBaHus:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buzngecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,



MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHEe YMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUS A
OOBsICHEHHUS (PU3WYECKUX SABICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOCHHME CIOCOOOB pEIICHUS Ppa3IMYHBIX 3a/lad C SIBHO 3aJaHHOMU
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;
MOHMMaHuEe (U3MUECKUX OCHOB W TPHUHIIMIIOB JEHCTBUS TEXHUYECCKUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYKAOILYIO
cpeay.

OBJIAJICHUE METOJAaMHU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U IPOBEACHUSA
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W UHTEpIpeTaluu UHPOpMaIUu,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATA;

CO3JIaHUE YCJIOBHUM U1l PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEITBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1O (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
NpoBeNCHMUsT JTa0OPaTOPHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yUaroIUXCS.

COILEPKAHUE OBYUEHUSA

10 KVIACC

Paznen 1. ®u3uka U MeTObI HAYYHOT'0 NO3HAHUA
®usuka — Hayka o npupozae. HayduHble MeTOIbl NO3HAHUS OKPYKAIOLIETO

MUpa.

Ponp okcnmepumeHTa W TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3MYECKUX SBICHUNA W TIporieccoB. HaydHbie TUIOTE3HI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBele W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pasznen 2. Mexanuka



Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIIMU HA OCH CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPE€HHUS, NYTH U NEPEMEIICHUS
MAaTEPUAJIbHON TOYKU OT BPEMEHHU.

CBoOoHOE TajieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHoe  nBWkeHUE. JIBM)KEHHE  MATEpUAIIbHOM  TOYKHA IO
OKPYKHOCTHU C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon n wacrora oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIUJIOMETD,
JIB>)KCHUE CHAPSIOB, LIEIIHBIE U PEMEHHBIE MEPEIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OPOIIEHHOTO TMOJ yrjoM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

Hanpagienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBIO OINPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHbIE MPOMEXKYTKA BPEMEHM TIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuenne nBuxkeHUs Tejia, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHa.
NHepunalibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
JUI MaTepyalibHON TOUKU. Tpetnit 3akoH HbroToHa 111 MarepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. IlepBas kocmuueckas
CKOPOCTb.

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



Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. KosdduimenT tpenus.
Cuita conpOTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WIIN Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE TNPUMEHEHUE: MOAIIMIHUKHY,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nepuuu.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

Y cnoBust paBHOBeCHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuke

Nmiynbc MaTepuaabHOM TOUYKHM (Te€la), CHCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbc cuibl U U3MEHEHME HMMITyJIbCa Telld. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE OBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKON SHEPTHM.

IToreHumanbHas DHEPrusl. [ToreHumnanbHas DHEPrus YIPYTO
neopMupoBaHHOM  TIpykuHBI.  [loTeHuManbHasT  JHEprus Tejda  BOJIM3HU
MMOBEPXHOCTH 3EMIJIH.

[loTeHmumanpaple W HEMOTCHIMANbHbIE  Cuibl.  CBs3b  PabOTHI
HEMOTEHIUAIBHBIX CUJ C M3MEHEHUEM MEXAHUYECKOW SHEPrUM CHUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTUU.

Yapyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHHWE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie padomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEPIUH
TE€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe naBmwxenue. [uddysua. Xapakrep IABUKEHHUS U
B3aMMOJICUCTBUS YacTUL[ BELIECTBA. MOJENM CTPOCHMsI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnel. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkama temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUM HACAIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpelHEe KWHETUYECKOM SHEpPruH TEIUIOBOrO JBMKEHHs vacTul raza. [llkama
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHHe MeHnneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUN.

OnbIThl 10 1M PY3UN )KUAKOCTEH U ra3oB.

Monenb OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAOIIIHE CYILECTBOBAHHE MEXMOJIEKYJISPHOTO
B3aUMOJIEUCTBHSI.

Mopens, wiutocTpupyomas Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJEANbHOIO rasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOuUHAMUKU

TepMoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crOoco0bl €€ n3mMeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  WJACAJIBHOrO  ra3za.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIIONEpEaaye.

[Tonsitue 006 anumabatHoM mporecce. [lepBblii 3aKOH TEPMOJUHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omponeccam. ['papuueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX  MAIIMH.
[TpeoOpa3oBanus HSHEpruM B TEIUIOBBIX MamnHax. Kod3(p@uuueHT mMnone3Horo
neiictBus temoBod MammHbl. [lukn KapHo u ero xo3dduuueHt mnose3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHET0 CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH »HEpruy Tejaa MPU COBEPIICHUU PaOOTHI: BBLIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3MeHeHne BHYTpPEHHEW SHEPTUH (TeMITepaTyphl) Tejla NpH TEIIoNnepesaye.

OnbIT 1o anuabaTHOMY pacHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoil TypOUHBI, ABUTATEN BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHOoN TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYpPhl KUTICHHSI OT 1aBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amop@Hbie Teraa. AHU30TPOIUS CBOMCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUcCTayuM3anus. Y aejibHasl TerioTa miasieHus. Cyonumarusi.

YpaBHeHue TerioBoro OanaHca.



TexHu4eckrue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJOTUH TMOJYYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEILIECTRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne OTHOCUTENIBHOW BIaKHOCTH BO3AyXa.

Paznen 4. JiaekrpoauHamMuKa

Tema 1. Inexmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYECKHil 3apsa. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKM, OUANEKTPUKU W MOJYNPOBOAHUKH. 3aKOH COXpPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsi.
OnekTpuueckoe mojne. Hanpsok€HHOCTh  AneKkTpudeckoro moiid.  [IpuHuun
CYHEPIIO3ULHUN BJICKTPUUYECKUX MOJIEH. JIMHUM HaNpsKEHHOCTU AJIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexkTpruyueckas IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3alIUTA.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUIECKOW NPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y AEIBHOE CONPOTHBJIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOITHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MOIIHOCTD
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIECHUE UCTOYHHKA TOKAa.
3akon Oma /15 OJTHOM (3aMKHYTOM) aniekTpuueckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJAUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [omynpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHndeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEpMETP,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TTOTYIPOBOTHUKOBBIN AHO/I, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomaoi

N3ydeHne cMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3Mepenue 3MeKTpOABMKYIIEH CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUSL.

HaOmnronenue smexkTposusa.



MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIiecTBIsIETCS ¢
y4€TOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBA3E€M C KypcaMd MaTeMAaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTIO
NO3HAHMS: SIBJICHUE, HAy4HbId (hakT, runoresa, (Qu3nuueckas BeIMUMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, FIKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupojae, auddysusi, ocMoc,
TEIJI000MEH KMBBIX OPTraHU3MOB (BUAbI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B KUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLUALM,
rajibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBHKEHUH C UCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHKE, IMOJIIMIIHUKNA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JIBHUraTeilb BHYTPEHHETO
cropanusi, naposasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEbHbIC npuOopkL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUWH. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOM
WHIYKIWH TO0JIA OCTOSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOTO TOJIA JUIMHHOTO IIPSMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoaeicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJb U HalIpaBJICHUE.



Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BHKeHUE 3apsKEHHOM YacTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
UHIYKIUU. ODJEKTPOJBIDKYIAs CUla HWHAYKIMH. 3aKOH AJIEKTPOMAarHUTHOM
nHayKuuu Papanest.

BuxpeBoe »lEKTpUYECKOE ToJie. OJEKTPOABIKYIIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIEGHME CAMOMHIYKUWHU. OJEKTPOABMXKYLIas  cujia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL], UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYILIECH CHIIBI MHIYKIHH OT CKOPOCTH WM3MEHEHHS
MAarHUTHOIO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmMpOMAZHUMHbLE KOJ1€0AHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJeOaHUA.
["apmonnyeckue konebanus. Ilepuon, vacrora, amrumtyaa u ¢asza KosieOaHUM.
[IpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBparenne sHEpTU NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHWS B
UJCATbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U



ANEKTPOMAarHUTHIMU KoJjiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHYKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMS.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTb
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAYEHHUE CHUJIbBI TOKA U
HaIpsKEHMUS.

Tparcdopmarop. [Ipon3BoacTBo, mepeaada U MOTPEOSICHHE DICKTPUICCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE NIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue ycTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUECKUIMA
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMbI (TIPY>KUHHBIMA WM
MaTeMaTUYECKU MAsITHUK).

Hab6mronenue 3aTyxarommx KojaeOaHuid.

HccnenoBanuie CBOMCTB BBIHYXACHHBIX KOJICOAHUI.

HaOmronenue pezonanca.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc nmnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mopens TMHUYM IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccmenoBane NEPEMEHHOI0 TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOIHbL

Mexanuueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHuss W JyIMHA BoJIHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u nuPpakiust MEXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MpesIoMJIeHUe, Moysipu3anus, audpaxuus,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.



[IpuHLIMTBI paguOCBsI3U U TeNeBUACHUSA. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBa M IMPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeledoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneoGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOaHUIA.

HccnmenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3aus, udpaKiuus, uHTephepeHITus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsiMonnHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3oOpakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiicHusi. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja MOJHOTO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcus ceeta. CiaoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue M pacceuBaromyde JuH3BL. ToHKas JuH3a. DOOKyCcHOe
paccTosiHME W ONTHYECKas cujla TOHKOM JuH3bI. [locTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JIABAEMOE JIMH30M.

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonspuszanus csera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Llemoncmpayuu



[IpsiMmonuHeHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEE oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu Mukpockona, TeJIecKona.

HaoGmronenue natepdepeHinm cBera.

HaGmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[Toy4yenue cuekTpa ¢ MOMOIIBIO TIPU3MBI.

[ToydyeHue ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

W3mepenne moka3aTens MpeOMIICHHSI CTeKIIA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH

['panunpl  TPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTynatsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJISA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTUIIbI. DHEPIHS
ITOKOS.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprUu (HOTOHA C €T0 YACTOTOM. JHEPTHUS
U UMIyJibC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue Gorodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdekra. YpaBuenue OuinmreitHa st hotodddexra. «KpacHas rpanuiiay
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3dPdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oTodddeKTa.

Ceeroauop.



Conneunas Gartapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u mormomnieHue
($OTOHOB TpU Tepexoie aToMa C OJHOTO YPOBHSI DHEPrHMM Ha ApYyro. Bumabl
cniekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.
BousiHOBBIE cBoOMicTBa yacTtull. Bonnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYXICHHOE U3ITy4YECHHE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHaJIn3 (COEKTPOCKOI), Ja3ep, KBAHTOBBII KOMITBIOTE.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmoienue TmHenvaThiX CIEKTPOB U3ITyYEHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI, JOKa3bIBAIOIIHUE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHutro  cocrasa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE NPOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprus CBA3M HYKJIOHOB B szipe. SaepHbie cuibl. Jledekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHOU SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.
DiieMeHTapHble YacTHUIlbl. OTKPBITUE TO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIMH AJIEMEHTAPHBIX YACTHIL.
dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.
TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buinibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).



Pa3zgen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3ZbI, MIIAHETHI, UX BHUIHUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHMOCTBY». 3BE3MBl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTambl )KU3HHU 3BE3I.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky U KBazapbl. UEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3TydeHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1s CeBEpHOro NOyIIapys U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo6o0maromnee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIbHON M ATHYECKOU c(epax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, POJIb PU3UUECKON TEOPUH
B (OpPMHUPOBAHUM TIPEACTABICHUA O (PU3NYECKOW KapTUHE MHpaA, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O TIPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 Kimacce oCyIiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEIMETHBIX CBA3CH C KypcamMu MaTE€MaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopwsi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPCHHE.



Mamemamuxa: pelmieHWE CHUCTEMbl YpaBHEHWH, TPUTOHOMETPUUYECKUE
(YHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO, BEKTOPHl M MX MPOEKIUH HAa OCH KOOPAMHAT, CIOXEHHE BEKTOPOB,
IPOU3BOJHBIC BJIEMEHTAPHBIX (YHKIUH, MPU3HAKK TOM00USI TPEyroJbHUKOB,
OIpe/IeJIeHUE MO IU INIOCKUX QUryp U 00bEMa Tel.

buonocus: snektpuyeckue SBIECHUS B JKUBOM MNPUPOJE, KojeOaTelnbHbIE
JBUKEHUS B )KMBOM IPUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW IpPUPOJE, ACUCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsl CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KW MAarHuTHBIX Py,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHU M.

Texnonozus: JVHUM DJIEKTPOIEpeNady, TIEHEpaTOp MEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU30D,
aHTeHHa, tenedoH, CBYU-neub, NMpoOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oatapesi.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA NPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «@Pu3nuka» HAa YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTH TOCTHUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nka» 0T KHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIUXCA PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINUA 00YUaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKMX T'yMaHUCTUUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
oO0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIUY;



YMEHHE B3aMMOJICIICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTbh K TyMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

chOpMHPOBAHHOCTh POCCHICKOU rPaXJaHCKOU UJIECHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npuUCyIero pU3nyeckoi Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K pa3iu4HbIM cdepaM MpodhecCUOHATBHOU NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHN HA IPOTSHKEHUU BCEU JKU3HU;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJIOTUUYECKOW KYJIbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa KOJIOTUYECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIbBHOCTH SKOJOTMYECKONM HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHUE IIEHHOCTU HAy4YHOU JEATEeIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydeHus: (QU3UKA ~ OCYIIECTBISTh  MPOCKTHYID M HCCIEOBATEIBCKYIO
NeATEeIbHOCTh MHANUBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS



Bba3oBble JJornueckue A1eiicTBUA:

CaMOCTOATENbHO  (QOpMyJIHpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LIENTU JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJIAITH  3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIIOUEBBIMH TOHATHUSMU M METOJAMHU
bu3nUecKoil HayKH;

BJIa/IETh HAaBBIKAMH Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTU
B 00y1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3adad (PU3MUECKOro COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS;

BJIQIETh BUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETallY, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOAUTh apTyMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHs 3aJaud  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOM
JESITEIbHOCTH, B TOM YHUCJIC TIPH U3YUCHHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO OOJACTh
KU3HEICSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:



BJIaJIeTh HAaBBIKAMU TOJy4eHUs MH(popMaruu (HU3NYEecKOro CoAep KaHus W3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh IOMCK, aHAIU3,
CHCTEMAaTH3allMI0 M HMHTEPIPEeTaluio WHGOpMAIMK pa3IMYHBIX BUIOB U (HopM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpPMALINH;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUI B pPEIIEHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3allMOHHBIX
3ajady Cc CcOONIOAEHHEM TpeOOBAaHMM JPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcoCOEpeXeHHsl, TMPABOBBIX M OTHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
y4€TOM Ha3zHa4eHUsI THPOPMALIUHU U LEIEBON ayAUTOPHUU, BBIOMpPAs ONTUMAIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIe 1eHCTBUSA:

OCYIIECTBJISITh OOIIEHHWE Ha ypokax (U3MKM U BO BHE-YPOUHOU
JICATEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalluid UM  CMST4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PE€HHUS C HCIOJIb30BAHUEM
SI3IKOBBIX CPE/ICTB;

MOHUMATh M MCMOJIb30BATh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JCHCTBUH ¢ Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIBbHOCTH, OPraHW30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUSA MO €€ JOCTHXKEHUIO: COCTAaBJISITh IUIAH JEUCTBUM,
pacrpenesaTh Pojd ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOTO yYacCTHUKA KOMaHJIbl B
OOIIMiA pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIISITh IMTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIICCTBIISATh MO3HABATEIBHYIO JIEITEIHHOCTh B 00JIaCTU
(GU3UKM W aCTPOHOMHH, BBISBJIATH MPOOJEMBbI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHEIC 3a/a4H;



CaMOCTOSITENTFHO COCTAaBJISITh TUIAH PEIICHUs PAcUYETHBIX W KaueCTBEHHBIX
3aj71a4, MJIaH BBIMOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHIM;

pacmpsATh paMKH y4eOHOTO MTPpeIMeTa Ha OCHOBE JINYHBIX NPEIOYTCHUH;

JieNnaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO J3PYIUIMU B 00JIacTU
(U3MKH, TOCTOSTHHO TOBKINIATH CBOI 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIa/JIeTh HABBIKAMH  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JCHCTBUH M MBICIUTENBHBIX TPOLECCOB, MX PE3YyJNbTAaTOB U
OCHOBaHU;

UCTIOJIb30BaTh MPUEMBI peQIIEKCUU ISl OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
pCIICHHS;

yMETh OIICHWBAaTh PUCKA U CBOCBPEMECHHO INPUHHUMATH DPEUICHHS IO HX
CHIDKEHHIO;

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TIPH aHAIU3e pPe3yIbTaTOB
JeSITEIbHOCTH;

NPUHUMATH ce0sl, TOHUMasi CBOM HEJJOCTATKH U JOCTOWHCTBA,

NPUHUMATh MOTHBBI M apTYMEHTBl JPYTUX TPHU aHaju3e pe3yJIbTaToB
NeSITeTTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mpouecce qocTKEHHS] THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEpUICHCTBYETCS IMOIMOHAIBHBIH MHTEJUIEKT, MIPEITOJIararo AN
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHMUS, BKIIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE MPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIOCOOHOCTh AaJalTUPOBAaThCA K
OMOIUOHATBHBIM U3MEHEHHSIM U TIPOSIBJIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIieXy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHUE JCHCTBOBATh HMCXOJS W3 CBOUX
BO3MOKHOCTEH;



IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
IPYTUX, YYUTBIBaTb €ro IpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIKUX CIOCOOHOCTh BBICTPANBATh OTHOIIECHHS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISTh MHTEPEC U pa3peniaTb KOHPIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 kJjacce mpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOYKa, MHEpLHUaAIbHAsl CUCTEMa OTCUETA, aDCOIOTHO TBEPIOE TEINO,
UJCaJbHbBIN ra3, MOJEIN CTPOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pelIeHnH (PU3NYECKUX 3a/1aY;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TECOpUM CTPOCHHMS BEILECTBA U
ANEKTPOAMHAMUKHK:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, IBUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKIECHUH ), TEIJIOBOE
paBHOBECHE, UCIApEHHUE, KOHACHCAIUs, MUIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
coCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMSA Tra3a B H3oMpoleccax,
AIEKTpU3alus TeJl, B3auMOJEHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBXKEHUE, HCIMOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHUHUAIbHAS SHEPIusi, MEXaHHYeCKas
paboTa, MexaHW4YecKash MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYMH, MX OOO3HAYCHMS M CIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh H3YyUYECHHBIE TEIUIOBbIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCTIONIB3Ysl (DM3WUYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETHUYECKasi PHEPTys XaOTHYECKOTO JBIKCHHUS MOJICKYJI, CpeIHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONe3HOTO JCUCTBUS TEIJIOBOTO JIBUTATENS; MPH OMUCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX



0003Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUUHAM;

OMHCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUICCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUYMHBI AIEKTPHUCCKUIN 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
NP OINMCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUs] W EIUHUIIBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINE
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEIHYNHAMH,

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akoust HeloToHa,
3aKOH COXPaHEHUSI MEXAaHWYECKOW DHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIMII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOHM TeMmIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AJEKTPUYECKOTO 3apsaa, 3akoH KylioHa, Tpu 3TOM pa3auyarh CJIOBECHYIO
GhOpMYyIIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS  MaIlWMH, NTPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh yCJIOBHUS WX 0€30MacCHOTO HCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TmpobiieMy/3amadyy MW TUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBAThH BHIBOJIHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIIOIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKAYy  (PU3NYECKHMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcupoBaTh pe3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJI€ TaOJUIl U rpadKOB, ACIAaTh BEIBOABI 10 PE3yIbTaTaM UCCIICI0BAHUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJN3a YCJIOBHS 33a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,



HEOoOXOuMbIe NIl €€ pEelIeHus, NMPOBOJUTh PAacu€Thl U OLICHUBATh PEaJIbHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPELIEHUM  y4dyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTAaBJICHUS yueOHOW W HAYYHO-TIONMYJSpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTMUECKOIO
IIOBEJICHMS B OKPY’KaIOILLEH Cpelie;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHIAPTHBIX CUTYAlUsX, aJI€KBaTHO OIIEHUBAThH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBAaeMON IPOOIJIEMBI.

K xoniy obydenuss B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B INPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYecKoi KapTUHBI MUPA,

YUUTHIBATh TPAHULBI TPUMEHEHUS M3YyYEHHBIX (U3MUYECKUX MOJENEH:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCYHbIM UCTOYHHK CBETA, SAEpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MpH pElIeHUH (PU3NUECKUX
3aj1ay;

pacro3HaBath (pu3nMUecKkue ABJIECHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HKH: DJIEKTPUUYECKAsI TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MArHUTHOTO IIOJSI Ha
IPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsii, 3JEKTPOMarHUTHbIE KojeOaHus U
BOJIHBI, NPSIMOJIMHENHOE pPAacCHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJASpU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHIEeKTpa aTroMa BOJOPOAA, €CTECTBEHHas M HMCKYyCCTBEHHas
PaAOaKTUBHOCTD;



OMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3IMYHBIX  Ccped) W
AJIIEKTPOMArHUTHBIE $IBJIIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UUYECKUE BEIMYMHBIL:
AIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJIEKTPUUYECKOE HAMPSIKEHUE, IIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYIINAs CHia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CHia TOKa B TPOIECcCce
TapMOHUYECKHX JJCKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHWM TPABUIHHO TPAKTOBATH (PU3MUYECKHMA
CMBIC]I HCIIOJb3YEMBIX BEJIMYUH, UX O0O3HAUCHUS U EIMHUIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/T MOTypaciajia, SHEPIus CBSI3U
aTOMHBIX SIZIEp, TPU OMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapasjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKINH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Mpy 3TOM pa3inudaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENIATh HANIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIKCHIBATh H300pa)KEHHE, CO37aBaeMO€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpYJI0BaHUs, MPOBOJUTH OMBIT M
(GbOopMyIHpPOBATH BHIBOIHI,



OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS U MCIOJb30BaThb W3BECTHHIE
METO/Ibl OLIEHKHU MOIPEUIHOCTEN NU3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUMYUH C HCIIOJIB30BAHUEM
OpsMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeJaTh BbIBOJBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemath pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEeIlIeHUs, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPAUBATh JIOTUYECKU HEITPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUH C OMOpOM Ha M3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyecKue SBICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMALMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
Y TIPEICTABJICHUS YUYEOHOW W HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMYI0 HH(OPMAIHIO;

OOBSACHATh MPUHUUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOIO UCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTaThb B TIpymme C BBHINOJIHEHUEM pPA3JIMYHBIX COLUANBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO paclpelnesaTb OO0sI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KounuectBo yacos JJIeKTPOHHBIE
HaumMmeHnoBanue
Kourponnr  IIpaktu  (uudposbie)
Ne i/ pa3/1eJioB U TeM
Bcero HbIEe -yeckue  OOpasoBaTejbHbIE
NMPoOrpaMmblI
padoThI padoThI pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
®du3uKa 1 METObI bubmuorexa [JOK
1.1 HAY4YHOTO 2 https://m.edsoo.ru/7f41bf7
HO3HAHMS 2
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 Hunamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHEI bu6mmoreka [IOK
2.3 COXpaHECHHS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
OCHOBBI
MOTCKVISIDHO- bu6mmoreka [IOK
3.1 yip . 9 1 https://m.edsoo.ru/7f41bf7
KHHCTHYECKOM 5
TEOPUH h
OCHOBEI bubmuorexa [JOK
3.2 10 1 https://m.edsoo.ru/7f41bf7
TEPMOIUHAMUKHN 5
ArperaTHble
COCTOSTHIS bu6mmorexa [IOK
3.3 5 https://m.edsoo.ru/7f41bf7
BEIIIECTBA. 5
®da30BbIC IEPEXOIBI B
Hroro mo pazaeny 24
Paznen 4. JIEKTPOJIUHAMMUKA
bu6mmorexa [IOK
41 UeKTpocTaTika 10 L https://m.edsoo.ru/7f41bf7



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

2

ITocTosTHHBIN
. bubmuoreka [JOK
AJICKTPUICCKUN
4.2 12 https://m.edsoo.ru/7f41bf7

TOK. TOKH B 5
Pa3IMYHBIX Cpelax -

Hroro no pazaeny 22

PezepBHOE Bpemst 2

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

11 KITACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3fejioB  TeM Konrpoasnbie Ilpakrnuec
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI KHe padoTh
pecypcsbl

Pazgea 1. 9JIEKTPOJAUHAMUKA

MarauTtHoe 1ojJe.

bubmuorexa [JOK
11 11 1
DICKTPOMATHHTHA 3 https://m.edso0.ru/7f41c97c
I/IHI[yKI_[I/IH
Hroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexannueckue 1

2.1 3IEKTPOMATrHUTHBIE 9 1 Bubmorexa ITOK
) P https://m.edsoo.ru/7f41c97¢c
KOJIeOaHUs
Mexannueckue 1
2.2 3IEKTPOMATrHUTHBIE 5 1 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmuorexa [JOK
2:3 Onrika 10 3 https://m.edso0.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI cielIMaAIbHOM

bu6nmoreka [JOK
3.1 4 1
TEOpUHU https://m.edso0.ru/7f41c97c
OTHOCHUTEIBbHOCTH
Hroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

41 DNeMEeHThI KBAaHTOBOMU 5 bubnuoteka [JOK
' OITHKH https://m.edso00.ru/7f41c97¢c
bu6mmorexa [IOK
4.2 4
CTpoerine atoma https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
43 AtomHoe S1po > https://m.edso00.ru/7f41c97¢c
Hroro mo pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OJIEMEHTEI
bu6mmorexa [IOK

51 ACTpOHOMHH 1 ! 1 https://m.edso0.ru/7f41c97¢c

acTpo(U3UKH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

7

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

6.1 Oo6o06mmatomee 4 bubmuoreka [JOK
' HOBTOPEHHE https://m.edso00.ru/7f41c97¢c
Hroro no pazaeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne
® Tema ypoka Koutrpoas Ilpakru  /[lara uudposbie
n/n Bcero  Hble yecKHe H3Y4YeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchl

®dusuka — Hayka o
Hobore. Havaibie bu6nmoreka [IOK

1 prpose. Hayt 1 https://m.edsoo.ru/ffOc
METOAbI IO3HAHUSI 04.09.2023 3962
OKPY’KaIOIIIEr0 MUpPa
Pons 1 mecTo
¢u3uKu B

OPMHPOBAHUU
?:)05 eMI;HHOﬁ bubnuorexa [{OK

2 P . 1 https://m.edsoo.ru/ffOc
HAyYHOU KapTUHBI 06.09.2023 1366
MHpa, B
IIPaKTUYECKON
JIeSITeJIbHOCTH JIFOJICH
MexaHu4eckoe
JIBIDKCHHE.

OTHOCHUTENBHOCTD bubmmoteka [IOK

3 MEXaHHYECKOTO 1 11.09.2023 https://m.edsoo.ru/ffOc
JIBHOKCHMUS. 3508
IIepememenue,

CKOPOCTbh, YCKOPEHUE
PaBHOMEpHOE bubmuoteka [IOK
i 1 //m. .

4 IIPSMOJIMHENHOE 13.09.2023 https://m.edsoo.ru/ffOc
JIBIKEHUE 3620
PaBHOyCKOpeHHOE bubnmnoreka HOK

5 IPSIMOJIMHENHOE 1 18.09.2023 https://m.edsoo.ru/ffOc
JBWKCHUE 372e
CB00OOIHOE MaJICHHE. bubnunorexa LIOK

6 Yckopenue 1 90.09.2023 https://m.edsoo.ru/ffOc
CBOOOIHOTO MagECHUS 39cc
KpuBonunuelinoe
JIBIDKEHUE. bubnunotexa LIOK

1 //m. .

7 JBr>xenue ) 95 09.2023 https://m.edsoo.ru/ffOc
MaTepUaIbHOU TOUKH 3ada
M0 OKPY>KHOCTHU

8 [Tpuntnm 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

OTHOCHUTEIILHOCTH 27.09.2023  https://m.edsoo.ru/ffOc

Canues. 3be8

NuepumanbHbie

CHCTEMBI OTCUETA.

ITepBblii 3aK0H

HrroToHa

Macca tena. Cuna.

[TpunIn

bu6nunorexa LIOK

9 CYTEPTIOSHLIMH CHT. https://m.edsoo.ru/ffOc

Bropoii 3akoH 02.10.2023 3bes

HreroToHna aiist T

MaTEepUAIbHON TOUKHU

Tperunii 3akoH bubmmoreka [JOK
10 Hprotona s 04.10 2023 https://m.edsoo.ru/ffOc

MaTepHaIbHBIX TOUCK 3be8

3aK0H BCEMHUPHOTO

TsaroTenns. Cuna bubnunoreka LIOK
11 Tsokectu. [lepBas 09.10 2023 https://m.edsoo.ru/ffOc

KOCMUYECKast 3d00

CKOPOCTH

Cina ynpyrocT. bubnnoreka [JOK
12 3akoH ['yka. Bec tena 11.10.2023 fttps firm.edsoo. LITTOC

3el8

Cwuita TpeHusl.

Koopipummert bubmuoteka [IOK
13 Tpenus. Cita https://m.edsoo.ru/ffOc

COIIPOTHUBIICHUS IIPU 16.10.2023 376

JIBIDKCHHUH Tejia B

JKUJIKOCTH WM Ta3e

IToctrynarenbHoe 1

BpallaTeabHOe

JIBIDKCHHE
14 a0COIOTHO TBEPIOTO BH6J?HOTeKa HOK

Tena. MOMEHT CHIIBL. 18.10.2023 Ztlt:;.//m.edsoo.ru/ffOc

[T1e90 CHIIBL. -

VYcioBust paBHOBECUS

TBEPJIOTO TENA

Nmnynse

MaTepHaIbHOU bu6muoreka [JOK
15 TOYKH, CHCTEMBEI 93.10.2023 https://m.edsoo.ru/ffOc

MaTepUATbHBIX
Touek. Mmmynbe

43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

16

17

CHIIBI. 3aKOH
COXpaHEHUs
HUMITYJIbCA.
PeaktuBHOE
JIBIDKEHUE

Pabota u momHoOCTh
cunbl. Kunetnueckas
SHEeprus
MaTepUaIbHOI
touku. Teopema 06
W3MCHCHUU
KUHETUYECKON
SHEPrUU

IlorenuuansHas
SHEprusl.
ITorennmanpHas
SHEPrus ynpyro
neGpopMHUPOBaHHON
MPY>KUHBI.
IlorenuuansHas
SHEPTHs Telia BOJIU3U
MOBEPXHOCTU 3eMJIU

13.11

25.10.2023

06.11.2023

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc
4502

bubnuoreka [{OK
https://m.edsoo.ru/ffOc
461a

18

ITorennmanpHbIe 1
HEMOTCHIINATLHEIC
cubl. CBs3b pabOTHI
HEMOTECHIMATbHBIX
CUJI C U3MEHEHUEM
MEXaHUYEeCKOM
SHEPIUU CUCTEMBI
TeJ. 3aK0OH
COXpaHEHUsI
MeXaHU4IeCKOHU
SHEPruu

13.11

08.11.2023

bubmmoteka [IOK
https://m.edsoo.ru/ffOc
478c

19

JlaGopaTopHas
pabota
«Hccnenosanue
CBSI31 PabOTHI CHIIBI C
N3MCHCHUEM
MEXaHHU4YECKOI
SHEPrUHu Teja Ha
MIpUMEpPE PaACTKEHUS
PE3UHOBOTO JKTyTa

20.11

13.11.2023



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

20

21

KontponbHas pabora
o TeMe
«Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUS B
MEXaHHUKE»

OcCHOBHBIE
MOJIOKEHUS
MOJIEKYJIIPHO-
KUHETHYCCKOU
TEOPUH.
bpoynosckoe
JIBIJKEHHE.

Anpdysust

20.11

15.11.2023

20.11.2023

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc
4h74

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
4dc?2

22

Termosoe
paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
temriepatryp Llenbcus

22.11.2023

23

Xapaxkrep JBUKCHUS
¥ B3aMOJICHCTBHUS
YaCTHI] BEIICCTBRA.
Mopenu cTpoeHus
Tra30B, KUAKOCTEH 1
TBEPIBIX TEN

27.11.2023

24

Macca monexy:.
Kommuectso
BEIICCTBA.
ITocTossHaas
ABoraapo

29.11.2023

25

26

Wneanpueniii ras B
MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas
TeMIiepaTypa Kak
Mepa cpeaHen
KHHETHIECKOMN
SHEPTHH JIBHKCHHS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Kunaneiipona

04.12.2023

06.12.2023

bubnmorexa LIOK
https://m.edsoo.ru/ffOc
4fde

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
511e

27

3akon J[ampToHA.



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

T"a30BEIe 3aKOHEBI

11.12.2023

JlaGopaTopHas
pabora
«HccnenoBanue
2
8 3aBHCUMOCTH MEXIY 13.12.2023
napameTpamu
COCTOSIHUS
pPa3peKEHHOTO Ta3a»
H3omponeccol B
HJieaJIbHOM Ta3e U UX Bubmaorexa ITOK
29 https://m.edsoo.ru/ffOc
rpadudeckoe 18.12.2023 5706
MIPE/ICTABJICHHE
Bnytpennss sHeprus
TEPMOJIMHAMUYECKON
CHCTEMBI U CIIOCOOBI
e€ N3MCHCHHUS. bubnunoreka LIOK
30 K Jim. .
OJUYECTBO TEIIOTHI 20.12.2023 https://m.edsoo.ru/ffOc
u pabora. 5952
BuyTtpennss sueprus
OJHOATOMHOIO
HJIcaIbHOIO Ta3a
Buter bubnuoreka [IOK
31 https://m.edsoo.ru/ffOc
TeIuIonepe aun 25.12.2023
5¢36
YnenpHas
TEMI0EMKOCTh
BEIIIECTBA. bubmmoteka IIOK
32 K Jim. .
OJINYECTBO TEIJIOTHI 97 12.2023 https://m.edsoo.ru/ffOc
IIpU TeIUIonepeaaye. 5¢36
AnnabaTHBIN
rporiecc
IlepBblii 3aK0H
but6mmorekxa [IOK
TEPMOJUHAMUKHU U
33 https://m.edsoo.ru/ffOc
€ro IPUMEHEHUE K 10.01.2024 Sefc
u3omnpoleccam o
HeobpaTumocts
IIPOLIECCOB B bu6muoreka [IOK
34 .B i Jlm. .
npupoze. Bropon 15.01.2024 https://m.edsoo.ru/ffOc
3aKOH 6230
TEPMOJTMHAMUKH
35 [IpuHiun nercTBus u but6mmorekxa [IOK
KII/I TerioBoi 17.01.2024  https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

MallnHBbI

600a

[uxn Kapno u ero

36 KII, 22.01.2024
DKOJIOTUYECKHUE
37 0
HpODIIEMH! 24.01.2024
TEIJIOOHEPTETUKH
O06o00maromui ypok
P bu6nmoreka [IOK
38 «Moxexysipias https://m.edsoo.ru/ffOc
¢usuka. OCHOBBI 29.01.2024 6938- ' '
TEPMOJTMHAMUKI
KontponsHas padora
10 TEME bu6nmorexa LIOK
39 «MonekynsipHas 31.01.2024 https://m.edsoo.ru/ffOc
¢duzuka. OCHOBBI 6a50
TEPMOJTMHAMUKI
[TapooOpazoBanue u
bubnuoreka [{OK
40 KORIEHCAIUL https://m.edsoo.ru/ffOc
Hcnapenue u 05.02.2024 T '
63b6
KUTICHUE
AOGcomtoTHas U
OTHOCHTEJIbHAS bubmorexa LIOK
41 https://m.edsoo.ru/ffOc
BIIQYKHOCTH BO3/yXa. 07.02.2024 6443
Hacslensslii nap
TBépnoe Teno.
Kpucrannmueckue u
amop(¢HbIe Tena.
A bubmuoreka [{OK
HU30TPOITHUS
42 . https://m.edsoo.ru/ffOc
CBOMCTB KpPUCTAJLJIOB. 12.02.2024 6570
Kunkue KkpucTtanibl. o
CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
KPUCTAJUIU3aLUs. bu6muoreka [IOK
43 VaenpHas Temiora 14.02.2024 https://m.edsoo.ru/ffOc
MJIaBIICHUS. 6708
Cyb6numarus
bubnunorexa LIOK
44 YpasHetie https://m.edsoo.ru/ffOc
TEIIOBOT0 OazaHca 19.02.2024 T '
6820
DneKkTpu3anus Ted. bubnmoreka [JOK
4 i . . .
5 DNeKTpUIECKUi 91.02.2024 https://m.edsoo.ru/ffOc

3apsn. JBa Buma

bbcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

AIIEKTPUIECKUX
3apsoB

IIpoBoaHMKH,
JUBICKTPUKH U

HOMYTIPOBOIHUKIL. bubnmnoreka HOK
4 3con coxparenms 26.02.2024 ggsjl Jm.edsoo. ittlc

IIEKTPUUYECKOTO

3apsaa

Bzaumopneiicteue

3apsIoB. 3aKoH bubnuorexa [IOK
41 Kynona. Toueunsrit 28.02.2024 git::.//m.edsoo.ru/ffOc

AIEKTPUYECKUH 3apsiz T

Hanpsxénnocts

AIIEKTPUYECKOTO

noJist. [lpunnun bubnuoreka [IOK
48 CYIEePHO3UINH 04.03.2024 https://m.edsoo.ru/ffOc

AIEKTPUUECKUX 6df2

nosieut. Jlunun

HANPS)KEHHOCTH

Pabora cun

3JIEKTPOCTATHYECKOT O bubmmoreka [JOK
49 nosist. [lorenuman. 06.03.2024 https://m.edsoo.ru/ffOc

Paznocth 600

MOTEHIMAJIOB

IIpoBoaHMKY 1

TUDIIEKTPUKHU B

JJIEKTPOCTATUYECKOM bubmorexa [TOK
50 https://m.edsoo.ru/ffOc

oJIe. 11.03.2024 2018

Jusnexrpudeckas -

MIPOHHIIAEMOCTh

DIEeKTPOEMKOCTb. bubmorexa LIOK
o1 Ko xencarop 13.03.2024 https://m.edsoo.ru/ffOc

7126

DIEKTPOEMKOCTh

MJI0CKOTO

KOHICHCATOPA. bubmuotexa [IOK
52 Sheprus 18.03.2024 r;'[zt([:)(s).//m.edsoo.ru/ffOc

3apsHKEHHOTO

KOHJIeHCcaTopa

JlaboparopHas
53 pabota "H3mepenue 20.03.2024

ANEKTPOEMKOCTH



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

KOHJIeHcaTopa"

54

55

[TpuHIMn geicTBUS U
MIPUMEHEHUE
KOH/JICHCATOPOB,
KOIMUPOBAIBHOTO
armapara, CTpyuHOro
MIpUHTEPA.
DIIeKTpoCcTaTHIYECKas
3alIUTa. 3a3eMIICHUE
3JIEKTPOPUOOPOB

DIIEKTPUUYECKHI TOK,
YCJIOBHS €TO
CYIIIECTBOBAHHSI.
ITocTOSIHHBIHN TOK.
Cuita TOKa.
Hanpsxenue.
CormnpoTHuBICHHE.
3akon Oma Jjis
ydacTka 1enu

08.04.2024

10.04.2024

56

57

58

[TocnenoBarensHoe,
napaJuleNIbHOE,
CMEIIaHHOe
COeIMHEeHNE
MIPOBOTHUKOB.
JlaGopatopHas
pabota «/3yuyeHue
CMEIIaHHOTO
COEIIMHEHUs
PE3UCTOPOBY

PaGora u momrHOCTH
AIEKTPUUYECKOTO
ToKa. 3akoH Jxoyms-
Jlenna

3axon Oma mis
MOJTHOM (3aMKHYTOI)
AIIEKTPUYECKOMN TEIH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabora «M3mepenune
OJ1C uctouyHuka Toka
U €r0 BHYTPCHHETO

15.04.2024

17.04.2024

22.04.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc
7410

bubmmoteka IIOK
https://m.edsoo.ru/ffOc
7838

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc
7ae0



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

COIIPOTUBJICHUS

59

DJIEKTPOHHAS
IIPOBOAMMOCTh
TBEPABIX METAJUIOB.
3aBUCUMOCTh
COIPOTUBIICHUS
METaJIOB OT
TEMIIepaTypBbl.
CBepXInpoBOAUMOCTh

24.04.2024

60

DIIEKTPUUECKUI TOK
B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB

29.04.2024

61

62

63

64

[TomynpoBoAHUKH, UX
coOCTBEHHas U
npuMecHas
MPOBOJAUMOCTD.
CaoiicTBa p—Nn-
nepexoja.
[TomynpoBOTHUKOBBIE
IPUOOPHI
DJIEKTPUUECKUI TOK
B PacTBOpax u
pacrmiaBax
3JIEKTPOJIUTOB.
DIEKTPONUTHYECKAS
JUCCOLIMAIIHS.
DIIEeKTPOIHN3

DJIEKTPUUECKUI TOK
B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIbHBIHN
pazpsaa. MonHus.
IInazma

DIEKTpUUYECKHE
npuOopkI U
YCTPOMCTBA U UX
MPaKTUYECKOe
IPUMCHEHHE.
[IpaBuna TexHUKT
0€301acHOCTH

06.05.2024

08.05.2024

13.05.2024

15.05.2024

bubnuoreka [{OK
https://m.edsoo.ru/ffOc
84ae

bubmmoteka IIOK
https://m.edsoo.ru/ffOc
82ba

bubmmoteka IIOK
https://m.edsoo.ru/ffOc
84ae

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
86fc

65

O06o0maromuii ypok
«DNEKTPOTMHAMHUKAY

20.05.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

88be
KontponbHas pabora
o TeMe
«DNEeKTPOCTATHKA. bubmmoreka [JOK
66 [TocTostHHBIH ) 1 99 05.2024 https://m.edsoo.ru/ffOc
SIIEKTPUYECKHUH TOK. 8a8a
Toxu B pa3mnyHbIX
cpemax»
Pe3epBHBIit ypOK.
KOH’II“) OJILH;,; abora bubmorexa HOK
67 P P 1 https://m.edsoo.ru/ffOc
o TeMe
8c56
"OnexkTpoauHaMuka"
PesepBHBIil ypok. bubmmoreka [JOK
68 Ob6o06maromuit ypok 1 https://m.edsoo.ru/ffOc
o TemaM 10 xiacca 8f6c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

11 KJTACC

3JIEKTPOMATrHUTHOMN

KoumnuectBo yacos DJIEKTPOHHBI
Ne Tema ypoka Konrposnr IIpakruu  [lara e uugposbie
n/n Bcero  HBIE ecKHe U3yYEeHUsS o0pa3oBareJib
padoThI padoThI HBbIE pecypcsl
ITocTostHHBIE MATHUTHI ¥ X
B3aUMO/ICHCTBHE. bubnmnoreka
MarnutHoe nose. Bekrop LHOK
y 1 04
MarHuTHON MHIYKIIHH. 04.09.2023  https://m.edsoo.
JIMHUY MarHUTHOM ru/ff0c9778
WHIYKIAH
MarnuTtHoe 1mosie bubnuoreka
IIPOBOJHUKA C TOKOM. OmnsIT 1 06 1HOK
Opcrena. Bzaumopeiictue 06.09.2023  https://m.edsoo.
IPOBOJHUKOB C TOKOM ru/ffOc98fe
JlaboparopHas padota Nel EHO?EHOTCM
«3yuenue ma oro 1 1
YHCHHE MATHHTHOL 11.09.2023  https://m.edsoo.
TIOJIS KATYIIKH C TOKOMY (U/fF0cO8Te
JleficTBHE MarHUTHOTO TIOJIS
Ha MIPOBOJIHUK C TOKOM.
bubnuorexa
Cuna Amrepa. 110K
JIab 60ota No2 1 1
yal OpatopHaz pabota 13.09.2023  https://m.edsoo.
«HccnenoBanue nencTBUs ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
JleicTBME MAarHUTHOTO MO
Ha JBIDKYIIYIOCH bubnmnoreka
3apPsSOKEHHYIO YaCTHI] 1 18 HOK
C P 1 Yo PaG 4 18.09.2023  https://m.edsoo.
una Jlopenna. Pabora ru/ff0codfa
cunbl JlopeHna
DneKTpoMarHuTHas
unaykuud. [loTok BekTopa
MarHuTHON WHIYKIIHH. 1 21.09
OJ1C uaayknuu. 3akoH 20.09.2023
3JIEKTPOMATrHUTHOMN
nHaykunn Gapanes
JIaGoparophas pabota 3 bubnuorexa
3«1 1 1
«MccnenoBanue sIBICHUS 95 09.2023 HOK

https://m.edsoo.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

WHIYKIUW

NHaykTUBHOCTD. SIBIICHUE

ru/ff0cals0

camounaykiuu. J1C bubnmoreka
3 CaMOUHIYKIUH. DHEePrust 2809 LIOK
MarHUTHOTO TOJISI KATYIIKU 27.09.2023  https://m.edsoo.
C TOKOM. ru/ff0ca600
DNEeKTPOMArHuTHOE I0JIe
TexHuueckue ycTpoicTBa U
UX IPUMEHEHHE:
MMOCTOSIHHBIC MarHUTHI,
9 ANEKTPOMATHUTHI, 02.10
3JIEKTPOJIBUTATEb, 02.10.2023
YCKOPHUTEITH JIEMEHTAPHBIX
YacTHUIl, UHAYKIIMOHHAS
neyb
O6o06maromuii ypok bubnuoreka
10 «MarauTHoOE 1oJje. IHOK
DneKTpoMarHuTHas 04.10.2023  https://m.edsoo.
WHIYKLUS ru/ffOcab82
KonTponbhas padora Ne 1 bubnmnoreka
11 1o Teme «MarHuTHoOe MoJe. HOK
DNeKTpOMarHuTHAS 09.10.2023  https://m.edsoo.
WHIYKIUSD) ru/ffOcad58
CB0OOIHBIE MEXAHUYECKUE
KoJIeOaHusI. bubnuoreka
12 I"apmonnueckue 09.10 HOK
KojeOaHus. YpaBHEHUE §13-§16 11.10.2023 = https://m.edsoo.
TapMOHHUYECKHUX KOJIeOaHUH. ru/ffOcaf06
[IpeBparenue sHepruu
JlabopaTtopHas pabota Ne
4« ccimeqoBanue
13 3aBUCHMOCTH TIEpHOJIa 1
MaJbIX KoJieOaHui rpy3a Ha 16.10.2023
HUTH OT JJIUHBI HUTH U
MAaccChI Tpy3a»
KonebarenbHblit KOHTYD.
CB0OOIHBIE
ANEKTPOMArHUTHBIE bubsmotexa
14 KoJIeOaHMS B HJI€aIbBHOM §17-§18 16.10 HOK
K0JIe0aTeNbHOM KOHTYPE. 18.10.2023 | - https./im.edsoo.
ru/ffOch820

AHanorust Mexuay
MEXaHUYECKUMHU U



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

QJICKTPOMAariMTHBIMHA

KOJIeOaHUSIMU
®opmyna Tomcona. 3akoH bubnuotexa
15 COXPaHEHUS SHEPTUU B §19-520 LIOK
UeaIbHOM KOJIeOaTeTbHOM 23.10.2023  https://m.edsoo.
KOHTYpE ru/ffOcb9c4
[IpencraBnenue o
3aTyXaroluX KoJIeOaHUsIX.
BhiHysKICHHBIC Bubnuoreka
16 MEXaHUYECKUE KOJCOaHUsI. 21-24 23.10 HOK
Pe3onanc. BeiHyx/IcHHbIE 25102023 https://m.edsoo.
ru/ffOcbb86
3JIEKTPOMArHUTHHIC
KoJieOaHus
[TepemeHHbIN TOK.
CunyconaaibHbIN
IIEPEMEHHBIN TOK. bubsmotexa
17 MoIHOCTh TePeMEHHOTO 25 13.11.2023 HOK
TOKa. AMIUTUTYAHOE U 13.11.2023 hitps://m.edsoo.
. ru/ffOcbd34
JeCTBYyIOIIEE 3HAUCHUE
CHJIBI TOKA U HATPSKEHUS
Tpauchopmarop.
18 [IpousBoacTBo, nepenaya u 26,27 13.11.2023
notpebieHue ) 13.11.2023
AIEKTPUUYECKON IHEPTUU
YcerpolicTBo n
MPaKTUYECKOEe TPUMEHEHNE bubnmnoreka
19 AIEKTPUYECKOTO 3BOHKA, ” LIOK
reHeparopa nepeMeHHOro https://m.edsoo.
TOKa, JTUHUN ru/ffOcc324
JJICKTpoIepeaay 20.11.2023
DKOJIOrH4eCcKHe PUCKU TpU
MIPOU3BOJICTBE 20.11.2023
20 anekTposneprun. Kynerypa coobLeHu
WCIOJIb30BaHUS A
3JEKTPOIHEPTUH B
IOBCEHEBHOM KU3HU
Mexanndeckre BOJHBI,
YCIIOBHSI paclipOCTPaHEHHUS. bubnuoteka
[Tepuoa. Cxopoctb HOK
21 29,30
pacrpoCcTpaHeHHs U AJIHHA 20.10.2023  https://m.edsoo.
BOJIHBL. [lonepeunsie u ru/ffOccab4

MPOAOJBbHBIC BOJIHEBL



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

3ByK. CKOpOCTb 3BYKa.

Bubianoreka

OK
22 T B 31-34 .
pOMKTOCTz Shyia. BReOT 27.11.2023  https://m.edsoo.
TOMa. 1 eMDBP 3BYKA ru/ffOcccOc
ONEeKTPOMarHUTHbHIE BOJIHBI, bubnmnoreka
23 HX CBOWMCTBA U CKOPOCTb. 35,36,39,6 I[IOK
[Ikana 31eKTPOMarHUTHBIX 8 27.11.2023  https://m.edsoo.
BOJIH ru/ffOccfeQ
[IpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHusd. Passutue 37,38,40,4
CPEICTB CBSI3H. 1 04.12.2023
Papunonokanus
[Ipsimonunelinoe
bubnmoreka
pacnpocTpaHEeHUE CBETa B
25 OJIHOPOJIHOM Ccpeie. 44 HOK
T . 04.12.2023  https://m.edsoo.
OUYCYHBIN UCTOYHHK CBETA. (u/ff0cd350
JIyu cBera
OTtpaxkenue cBeTa. 3aKOHbI bubnmoreka
26 OTpakKeHHUs CBETA. 45 LIOK
[TocTpoenne nzo0paskeHmi 11.12.2023  https://m.edsoo.
B IJTOCKOM 3€pKaJie ru/ffOcd4e0
[Ipenominienue cBeTa.
bubnmoreka
ITonHoe BHyTpeHHEE
27 otpaxkenue. [IpenenbHbIit 46,47,48,4 TOK
’ 9 11.12.2023  https://m.edsoo.
YTOJI TTOJTHOTO BHYTPEHHETO (u/ff0cdTE6
OTpaKCHHUS -
KonTponbnas padora Ne 2 bubsmotexa
28 o teme: «Komnebanus u HOK
18.12.2023  https://m.edsoo.
BOTHBD ru/ffOcc6f8
JlaboparopHast pabota Ne5 Bubmmnoreka
29 o teme: «M3mepenue 1 HOK
MoKa3aTess MpeIOMIICHHS 18.12.2023  https://m.edsoo.
CTEKJIa» ru/ff0cd67a
JIunsel. [loctpoenne bubnuoteka
30 n300pakeHmii B J;II/IH36. §50,§51 HOK
dopmyia TOHKOM JHH3HI. 25.12.2023  https://m.edsoo0.
VYBenuueHue TUH3bI ru/ffOcddle
JlabopaTtopHas pabota Ne 6
31 «I/ICCJ'IC,Z[OBaI:I'I/Ie CBOMCTB 1 95,12 2023
M300paXeHUI B TUH3AX»
32 Jucrepcus ceTa. 53,1 15.01.2024



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

CrnoxHbIi cocTaB 6€10r0
csera. LIBer. JlaboparopHas
pabora Ne 7 o Teme:
«Habmoienne mucrnepcuu
cBETa»

bubnuoreka
HNutepdepennus cera.
54,55,56,5 1HOK
33 Judpakuus cBeta.
Tudpakiuonias peuséTka 7,58 https://m.edsoo.
paKh P ru/ffoced22
15.01.2024
bubnuoreka

34 [TonepedHOCTh CBETOBBIX €0 LIOK

BoJiH. [lonsipuzanus cBera https://m.edsoo.
ru/ff0cf02e
OnTuyeckue MpuOOPHI U

35 YCTPOMCTBA U YCIIOBUS UX 22.01.24
0€301MacHOTO MPUMEHEHUS
I'panu1bl MpUMEHNUMOCTH Bubnuoreka
KJIACCHYCCKOM MEXaHUKH.

36 . 61,62 22.01.24 HOK
[TocTynatel cenuanbHOM https://m.edsoo.
TEOPUH OTHOCUTEIIBHOCTH ru/ffOcf862
OTHOCHTEIBHOCTh bubnuoreka
OJHOBPEMEHHOCTH.

37 g p 63,64,65 29.01.24 HOK
3ameUIeHHE BpEMEHU U https://m.edsoo.
COKpAILEHHUE JUITUHBI ru/ffOcfa42
KonTtponbHas padora Ne 3 bubnmnoreka
mo teme: «Ontrka. OCHOBBI

38 ! 200124  HOK
CIELMaJIbHON TEOpUU https://m.edsoo.
OTHOCHUTEIBHOCTH ru/ffOcf6f0
DHeprus u UMITYJbC

o bubnuoreka
PENSATUBUCTCKOM YaCTULIBI. OK
39 CBs13b Macchl ¢ YHEPTUEH U 66,67 05.02.24 1
IMIVABCOM. DHEDIS https://m.edsoo.
YILCOM. JHEP ru/ffOcfc68
ITOKOS
bubanorexa
®otonsl. opmyna [Inanka. OK

40 DHeprus u UMITYJbC 68 05.02.24 1

(ooma https://m.edsoo.
ru/ffOcfel6
bubanorexa
OTKpBhITHE U HCCIIEJOBAaHUE OK

41 ¢doroapdexra. OnbiTer A. T 69, 70 12.02 1

C https://m.edsoo.
ToseTona ru/ffocffca
42 3akoHbl poTorddekTa. Ctp.259,71  12.02 bubnuoreka



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

VYpaBueHnue DitHmITeHA 17151 HOK
dorordpdekra. «KpacHas https://m.edsoo.
rpanunay» Gorodddexra ru/ff0d015e
JHasnenue ceera. Onwitsl I1. BI/I(;?HOTeKa
43 H. JIebeneBa. Xumuueckoe 72 19.02 I
CHCTBIE CBOTA https://m.edsoo.
8 ru/ffod04a6
TexHuueckue yCTpoucTBa U
MPaKTHUYECKOE TPUMEHCHHUE:
44 ¢dorosnemenT, GpoToaaTUHK,
CoNHe4YHas Oarapes,
CBETOIHO 19.02
bubnuoreka
Pemenue 3amau mo teme OK
45 «DJeMEeHTHLI KBAHTOBOU 73 1
OLITUKID https://m.edsoo.
ru/ff0d0302
Moguens atoma TomcoHa. Bubnuoreka
Omnsrtel Pesepdopaa mo
46 pdopa 74 26.02 HOK
pacCesiHUIO O-4acTHII. https://m.edsoo.
[LimanerapHast MoJ€eIb aToMa ru/ff0d091a
bubnuoreka
OK
47 IToctynatel bopa 75 1
4 P https://m.edsoo.
ru/ff0dOafa
26.02
N3nydenne u norioneHue
04.03 Bubnunoreka
(hOTOHOB MpH Tepexoe Ok
48 aTOMa C OJJHOTO YPOBHS 1
SHEDIMH Ha oif. Buthl https://m.edsoo.
P APYrou. B ru/ffodoafa
CIIEKTPOB
BonHoBEIE cBOIICTBA
. bubmnoreka
yactull. Bonnsl e bpoiis. 1IOK
49 KopnyckynsapHo-BOIHOBOH 75,76 04.03
;)mew yCle)HTaHHoe " https://m.edsoo.
oy ' ru/ff0d0ca8
BBIHYXKJICHHOE U3TyYCHHE
OTtkpsiTHE
bubnunoreka
paaroakTUBHOCTH. OMBITHI LOK
50 Pesepdopna no 78,79,82 11.03
oIl epi)ﬂglfmo cocTaBa https:/m.edsoo.
peA ru/ffOdofd2
PaIMOAKTUBHOTO U3TyYCHUS
Coiicta anba-, 6era-,
51 ramMmma-usnydenus. Bnusaue 883, 84,94 11.03

PaAOaKTUBHOCTH HA



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

52

53

JKHUBBIC OpraHU3MBbI

OTKpbITHE IPOTOHA U
HeWlTpoHa. M30TonsI.
Anbda-pacna.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacma.
l'amma-u3nyuenue

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHble peakiyu.

S nepHblit peaktop.
[Tpobnembl, MepCreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI
SIIEPHOMN YHEPTETUKH

1 85-87,93

88-92

80,81, 84,

84

18.03

18.03

Bubianoreka
1HOK

https://m.edsoo.
ru/ff0d1162

Bubianoreka
LHOK

https://m.edsoo.
ru/ff0d1356

54

55

56

DreMeHTapHble YaCTHLIBIL.
OTKpbITHE TO3UTPOHA.
Metobl HaOIOICHUS U
perucrpanuu
AJIEMEHTAPHbBIX YACTHII.
Kpyrasriii cron
«DyHaMEeHTaJIbHbIE
B3auMoieicTBus. EnnncTBo
¢bu3nvecKkoil KapTUHbI
MUDPa»

Bup 3BE3mHOrO Heba.
Co3Besnust, spKue 3BE31pbl,
IJIAHETBI, UX BHINMOC
nBrkeHue. CollHEUHas
cucrema

Comnaue. Conneunas

aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHLIA U 3BE3]

1 86,95-98

1 99-101

1 102

01.04

01.04

08.04

Bubmnoreka
1HOK

https://m.edsoo.
ru/ff0d0e38

57

58

3BE31bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
TJIaBHOM
MOCJIeI0BATEIbHOCTH.
BuyrtpenHnee ctpoeHue
3BE311. COBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOKIACHUH 1
sposrronny CoJiHIa U 3BE3

Muneunsiii [1yte — Hamma
T'amaktuka. Ilomoxenue u

1 103. 104

1 106

08.04

15.04



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
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nBrokenne CoHia B
I'amakTuke. I'anakTuku.
UYéEpHsble ABIPHI B s1Apax
rajlakTUK

59

Bcenennas. Pa3zoeranue
rajiakTuk. Teopus
bonpmoro B3peiBa.
PennkroBoe uznyudeHue.
MeraranakTuka

107.108

15.04

60

61

62

63

64

65

Hepeuennsie npoGiembl
aCTPOHOMUU

KonTponbnas padota Ne 4
«IIeMEeHThI aCTPOHOMHUHU U
acTpoHU3UKM»

O606maromuii ypok. Poib
(bU3UKH U ACTPOHOMHUH B
YKOHOMHYECKOH,
TEXHOJIOTMYECKOI,
COLIMAIBHOMN U DTUYECKOU
cdepax AeITeTbHOCTH
YyeJIoBeKa

O606maromuii ypok. Poib
U MecTO (PU3HUKU U
aCTPOHOMHU B
COBPEMEHHOUN HAYYHOU
KapTHHE MHpa

O6o06maromuit ypok. Poib
¢buznyeckoil Teopuu B
(dbopMUpoBaHUH
MPEJICTaBICHUMN O
¢bu3nuecKoil kKapTuHe MHUpa

Oo6o0maromuit ypox.
MecTto ¢pusnueckoi
KapTUHBI MUpa B 00111eM
psIly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

22.04

22.04

29.04

29.004

06.05

06.05

66

67

PesepBHbIii ypOK.
MarnuTHO€ nosne.
DJIeKTpOMarHuTHast
WHTYKITAS

PesepsHblit ypok. OnTuka.

13.05

13.05




OCHOBBI CrIeLIHAIbHOM
TEOPUU OTHOCHTEITBHOCTH

Pesepubiii ypok. KBantoBas
68 (busuKa. DIeMEHTHI

acTpOHOMUHU U
acTpo(hU3HUKH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE

68

20.05

20.05

OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka, 11 knace/ Mskumes I'.J1., byxosueB b.b., Hapyrua B.M. oz

Bubianoreka
1HOK

https://m.edsoo.
ru/ff0d1784

penakmueit [lapdpentreBoit H.A., AkiinonepHoe o0iiecTBo «M31aTeancTBO

«ITpocsenieHue»

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon

penakmueii [TapdentreBoii H.A., AkiinonepHoe obmectBo «M31aTeancTBO

«IIpocBemieHue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. COopHuk 3ama4 1o ¢uszuke: At 10-11 k1. o61ioOpazoBart. yupexeHun

/ Coct. I''H CrenanoBa - 9-¢ uzn. M.: [IpocBemenue, 2003. - 288 c.



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

®wusuka. 3agauank. 10-11 ki.: [Tocobue ayis 06meodpa3onar.
yupexaenuit / PeimkeBua A. I1. - 7-e u3z., crepeortur. - M.: Jlpoda,
2003. - 192 c.

®duzuka: Yued. st 10 k1. obmeoOpasoart. yupexaenui / I'.51.
Msxuies, b.b. byxosues, H.H. Corckutii. - 10-e uza. - M.
[Ipocsemenue, 2002. - 336 c.

. @Ouzuka: YueO. qis 11 k1. obmeoOpasosar. yupexaenuit / I'.51.
Msikumies, b.b. byxosues. - 1-e u3za. -M.: [Ipocsemenune, 2003. - 336 c.
. ®ponTanbHble 1ab0paTopHbIe padoThI MO (husuke B 7-11 kiaccax
oOuieoOpa3oBaTenbHbIX yupexaeHusax: Ku. nus yuurens / B.A. Bypos,
I0.N. uk, b.C. 3BopbikuH u 1p.; noa pea. B.A. byposa, I'.T".
Hukudoposa. - M.: Ilpocsemienue: Yueb, aut., 1996. - 368 c.

. JleMOHCTpalMOHHbBIN YKCIEPUMEHT 1O (PU3KKE B CPEIHEN LIKOJIE:
nocooue as yuuteneit / B. A. bBypos, b. C. 3Bopsikun, A. I1. Ky3emun
u ap.; moxa pexa. A. A. ITokpoBckoro. — 3-¢ u3f., mepepad. — M.:
IIpoceemenne, 1979. — 287 c.

. Kabapnun O. ®. DxcniepuMeHTalbHbIE 3aaHus 10 gusnke. 9—11 ki1.:
yue6. mocoOue A yyammxcs oomieodpasosar. yupexaenuii / O. .
Kabapaun, B. A. Opnos. — M.: Bepoym-M, 2001. — 208 c.

. [MaxmaeB H. M. ®u3ndecKuid 3KCIEPUMEHT B CPEAHEN IIKOJIE:
kosneOanus u BoiHbl. KBanToBas ¢usuka / H. M. Illaxmaes, H. W.

[TaBnoB, B. W. Teimyx. — M.: IIpocBemenne, 1991. — 223 c.



9.

10.

11.

12.

13.

14.

15.

16.

[MTaxmaeB H. M. ®u3nueckuii S3KCIEPUMEHT B CPEAHEN LIKOJIE:

MexaHuka. MonekynsipHas ¢usuka. dnekrpoaunamuka / H. M.
[[Taxmaes, B. ®@. IITunos. — M.: IIpocBemenue, 1989. — 255 c.

Caypos 0. A. Monekynsipraas ¢pusuka. Inexrpoannamuka / FO. A.
Caypos, I'. A. bByteipckuii. — M.: [IpocBenienue, 1989. — 255 ¢

Msikumies ['. SI. @usuka: yue6. s 10 k1. obmieoOpasosar.
yupexaenuit / I'. 1. Mskumes, b. b. byxosues, H. H. Corckuii. — 14-e
n3n. — M.: IIpocsemenue, 2005. — 366 c.

Msxuies I'. SI. ®usuka: yueb. aist 11 k1. obmeodpa3onar.
yupexaenuit / I'. 5. Mskumes, b. b. bByxoBues. — 14-e u3g. — M.:
ITpoceemenne, 2005. — 382 c.

Caypos 0. A. ®usuka B 10 kinacce: MoJIeIH YPOKOB: KH. JUIsl YUUTENS /
10. A. CaypoB. — M.: IlpocBemenue, 2005. — 256 c.

Caypos 0. A. ®usuka B 11 knacce: MOJIeIN YPOKOB: KH. JUIsl yUUTENS /
IO. A. CaypoB. — M.: IIpocemenune, 2005. — 271 c.

JleButan E. I1. Actponomusi: yue6. nist 11 k1. obureobpasosar.
yupexaenuit / E. I1. Jleutan. — 10-e uzg. — M.: IIpocsemienue, 2005.
— 224 c.

[Topdupses B. B. Actponomus: yue6. mist 11 k1. o6meoO6pazoBar.
yupexaenuii / B. B. I[lopdupses. — 2-e uza., nepepad. u gomn. — M.:

IIpocsemenune, 2003. — 174 c.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://resh.edu.ru/

2. http://www.edu.ru/ - Poccuiickoe oOpa3zoBanue: deaepanbHbIi MOPTAa

3. http://www.school.edu.ru/default.asp - Poccutickuii 00pa3oBaTeIIbHbIII

nopTain

4. http://school-collection.edu.ru - Exunas komrekmus mudpoBbIX

00pa3oBaTeIbHBIX PECYPCOB

5. http://www.mon.gov.ru — caiit MunucrepcTBa oOpa3oBanus u Hayku PD

6. http://www.km-school.ru - KM-uikomna

7. http://inf.1september.ru - Caiit rasetsl "[lepBoe ceHTAOps" /MeTOUUECKUE
MaTepHuabl/

8. http://school-collection.edu.ru/ - Pecypcel Enunol koyuieKkiuu g poBbIx

00pa3oBaTeNbHBIX PECYPCOB

Kpurepun onenusanus no ¢pusuke (PIocC)
Kpurepun u HOpMBI OLICHKH 3HAHUH M YMEHHUH 00y4alOIIUXCH 32 YCTHBIHA OTBeT.
Ounenka "5" craBuTcs, eC/Iu y4eHHK:

[Toka3piBaeT TIIyOOKOE M TIOJTHOE 3HAHWUE W TOHUMAHUE BCETO MPOrPaMMHOTO
MarepHaia; MOJHOE MOHUMAHHWE CYIIHOCTH PACCMATPUBAEMBIX MOHSTHN, SBICHUWA U
3aKOHOMEPHOCTEM, TEOPUIA, B3AUMOCBS3EN.


https://resh.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/default.asp
http://school-collection.edu.ru/
http://www.mon.gov.ru/
http://www.km-school.ru/
http://inf.1september.ru/
http://school-collection.edu.ru/

2. 'YMeer COCTaBUTH MOJHBIA U MPaBUJIBLHBIN OTBET Ha OCHOBE M3YYCHHOTO MaTepHaa;
BBIJICJISITH TJIABHBIE MOJIOKEHHUS, CAMOCTOSATEIbHO MOATBEPXK/IaTh OTBET KOHKPETHBIMU
npuMmepamu, (GakTaMy; CaMOCTOSITEIBHO W apryMEHTHpPOBAHO JielaTh AaHalu3,
00001IeHNs, BBIBOJBI, yCTAaHABIWBATH MEXKIIPEJAMETHBIC CBSI3M (Ha OCHOBE paHee
MPUOOPETEHHBIX 3HAHWN) UM BHYTPUIPEAMETHBIE CBSI3M, TBOPYECKH IMPUMEHSTH
MOJIydYeHHbIE 3HAHMUS B HE3HAKOMOW CHUTYallUM; MOCIEI0BATEIbHO, YETKO, CBSI3HO,
000CHOBAaHHO U 0€30IIMO0YHO M3NIaraTth y4eOHbIH MaTepuan. YMEEeT COCTaBIATh OTBET
B JIOTMYECKOW TMOCIEAOBATEIbBHOCTA C HCIOJIb30BAHMEM MPUHSATOM TEPMUHOJIOTHUU;
JieNiaTh COOCTBEHHBIE BBIBOJIBI, (POPMYIMPOBATH TOYHOE OINpPEAETICHIE U UCTOJIKOBAHUE
OCHOBHBIX IIOHSTUH, 3aKOHOB, T€OPUH. MOKET MpU OTBETE HE IMOBTOPATH JTOCIOBHO
TEKCT Yy4yeOHMKA; H3Jararb, MaTepual JIUTEPATypPHBIM S3BIKOM; MPAaBWIBHO U
00CTOSITETLHO OTBEYaTh HAa JIOTIOJHHUTEIBHBIC BOMPOCHl YUYHTENS; CAMOCTOATEIHHO M
paloHaIbHO HCIOJIb30BaTh HArJIAHbIE MOCOOUs, CIpaBOUHbIE MaTepuaibl, Y4eOHUK,
JOTIOJTHUTEIBHYIO JIUTEPATypy, IEPBOMCTOYHHKHU; TPUMEHATh CHUCTEMY YCJIOBHBIX
0003HAYECHUII TPU BEACHUU 3aIHCEH, COMPOBOXKAAIOIIUX OTBET; HCIOIb30BATh IS
JI0Ka3aTeJIbCTBA BHIBOJIOB U3 HAOIIOICHUI M OTIBITOB.

3. CamocTosTenbHO, YBEPEHHO M 0€30IMO0YHO NMPUMEHSET IMOJIyYeHHBIC 3HAHHS B
peuieHny npoOjeM Ha TBOPYECKOM YpPOBHE; IOIMYCKaeT He 0ojiee OJHOTO HemodeTa,
KOTOPBIA JIETKO WCIPABIISICT N0 TPEOOBAHUIO YUUTENS; HIMEET HEOOXOTUMBbIC HABBIKU
paboTel ¢ mpubopaMu, YepTexKamu, CXxeMaMu, rpadukamMu, KapTaMH, COMMYTCTBYIOIIUMU
OTBETY; 3aIIMCH, COMIPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "'4" craBUTCS, €CJIH YYEHUK:

1. Tloka3biBaeT 3HaHMS BCEro M3YYEHHOIO MPOTrPaMMHOro Matepuana. J[aét monHsi u
MPaBUJILHBI OTBET HA OCHOBE W3YUYEHHBIX TEOPHUMU; JOINYCKAeT HE3HAYUTEIbHBIC
OIMOKKW W HEAOYETHl TpPH BOCIPOU3ZBEACHUU H3YYEHHOTO MaTepuana, HeOOoIbIIue
HETOYHOCTHU TIPH MCIIOIH30BAaHUM HAYYHBIX TEPMUHOB WJIM B BBIBOJAX, 0OOOIICHUSIX U3
HaOmoeHnit. MaTtepuan u3naraet B onpeaenéHHON JIOTUYECKOM MOCIe0BaTeNbHOCTH,
MIPU ATOM JIOITYCKAET OJIHY HErpyOyro OMMOKY UK HE 00Jiee IBYX HEIOUYETOB, KOTOPHIE
MOXKET HCIPABUTh CAMOCTOATENIBHO TpPH TPeOOBaHHHM WM HEOOJBIIONH MOMOIIU
MIPENOoIaBaTelis; MOATBEPKIAET OTBET KOHKPETHBIMU MPUMEpPaMU; TPABUIHLHO OTBEYAET
Ha JOTMOJIHUTENbHBIE BOITPOCH! YUUTENS.

2. YMeeT caMOCTOSITEIbHO BBIJCNATH TJIaBHBIC MOJIOKEHUSI B MU3YYEHHOM MaTepHale;
Ha OCHOBaHHMHM (DAKTOB M TPUMEPOB 00001IaTh, JeiaTh BBIBOJBI. YCTaHABIWBATH
BHYTPUIIPEIMETHBIE CBSI3U. MOXKET NMPUMEHATHh MOJYYCHHbIE 3HAHMUS Ha NPAKTUKE B
BHJIOM3MEHEHHOW CUTYyaIluu, COONIOaTh OCHOBHBIE MpaBUjia KYJIbTYPhl YCTHOW peuu;
WCIIOJIB30BaTh MPU OTBETE HAYYHBIE TEPMUHBI.

3. He obOnmagaer Q0CTaTOYHBIM HAaBHIKOM pabOTHI CO CIPABOYHON JUTEPATypO,
y4eOHUKOM, IIEPBOMCTOYHUKOM (ITPABHIIBHO OPUEHTUPYETCS, HO pa0OTaeT MEAJIEHHO).

Ouenka ""3" craBuTcs, ec/iM Y4YeHUK:

1. VYcBamBaeT OCHOBHOE COJEpX)aHUE Y4EeOHOTO Marepuajia, HO MMEET MPOOeIbl, He
MPETSITCTBYIONINE NalbHEHIIIEMY YCBOCHHIO TIPOTPAMMHOI0 MaTepuaa.

2. Mzmaraer wmaTepuand HECHUCTEMAaTH3HpPOBAaHHO, (QparMeHTapHO, HE Bcerja
MOCJICIOBATEIPHO; ITOKA3bIBAET HEJIOCTATOYHYI0 C(HOPMHPOBAHHOCTH  OTACIBHBIX
3HAHUW U YMEHHH; ClIab0 apryMEHTHUPYET BBIBOJBI U OOOOIICHHUS, JOMYCKAET OIIUOKH
npu ux (GOpMYyIUPOBKE; HE HCIOJIb3YyeT B KayecTBE JI0OKA3aTelIbCTBA BBIBOABI U



00001IeHNsT U3 HAOJIOJICHUH, OIBITOB WMJIM JIOMYCKAET ONMIMOKU TPH UX H3JIOKEHUU;
JAET HEYETKUE ONPEEICHUS TOHATU.

3. HcnowiThIBaeT 3aTpyJqHEHUS B NMPUMEHEHUW 3HAHWUN, HEOOXOJMMBIX IS PEIICHUS
3a/1ad Pa3JIMYHBIX THUIIOB, MPAKTHYECKUX 3aJaHUK; MPU OOBSICHEHWH KOHKPETHBIX
SIBJICHUH Ha OCHOBE TEOPHM M 3aKOHOB; OTBEYACT HEMOJHO HA BOIPOCHI YUUTENS WA
BOCITPOM3BOIUT COJICP)KaHUE TEKCTa YIeOHUKA, HO HEIOCTAaTOYHO TIOHUMAET OT/IEIbHBIC
MOJIOKCHHUS, UMEIOIIME BAXKHOE 3HAUCHUE B OTOM TEKCTE, JOIYCKas OIHY-IBE IpyObie
OIIIMOKHU.

Ouenka "'2" cTaBUTCSI, €CJIH YYEHUK:

1. He ycBauBaer u He pacKpbIBa€T OCHOBHOE COJEpKAHHUE MaTepuaia; He 3HaeT WU
HE [IOHMMAeT 3HAUUTENIBHYI0 YacTh [POrPpaMMHOIO MaTepuana B Ipeaesax
IIOCTaBJIEHHBIX BOIIPOCOB; HE JIEJIA€T BHIBOJIOB U 000O0IIEHUH.

2. HNwmeer cnabo chopMUpOBAHHBIC U HEMOJIHbIE 3HAHUS, HE YMEET IPUMEHATh UX IPU
pELIeHNN KOHKPETHBIX BOIIPOCOB, 33714, 3aaHUH 10 00pasiry.

IIpu oTBeTe Ha OIMH BONPOC AOIMYCKaeT 0oJiee IByX IpyObIX OIMIMOOK, KOTOPBIE HE MOYKET
UCIPABUTDH JAXKEIPU MOMOLIN YUUTEIIS.

KpnTeplm OICHUBAHUA THCHbMECHHBIX paGOT (KOHTpOJ’IbHLIX, CaMOCTOHTeJIBHI)IX)

Ounenka "S" craBuTCs, €C/IM YYCHHK:
1.Bommonuun paboty 6e3 omuboK U HE0YETOB;
2. JlomycTrut He 6oJiee OJTHOTO HeJI0ueTa.

3.B pabotax ¢ n30bITOUHON MIIOTHOCTHIO 3a/1aHUI JIOMYCKAaeTCsl BHICTABICHUE OTMETKH
«5» B COOTBETCTBHH C3apaHEe OTOBOPEHHBIM HOPMATHUBOM.

Ouenka "'4" craBUTCS, €CJIH YYEHUK:

1. BemosHui paboTy MOIHOCTHIO, HO JOMYCTHI B HEW He OoJiee 0HOM HerpyOoit
OLIMOKHU ¥ OJTHOTO HEJIOUeTauIu He Oosiee ABYX HEeJI0UETOB.

2. B paboTtax ¢ u30BITOYHOHN TIOTHOCTHIO 33/IaHU JIOMYCKAETCs BHICTABIICHUE
OTMETKH «4» B COOTBETCTBUU C3apaHee OTOBOPEHHBIM HOPMATHBOM.

Ouenka 3" craBuTCS, €CJIM YUYEeHUK:

1.ITpaBuIbHO BBIOJIHUII HE MEHEE MOJIOBUHBI PaOOTHI HITH IOITYCTHI:
He Oosiee NByX IpyObIX omMOOK; Wiau He Oosiee oJHOW TpyOoil M oHON HerpyOoii
OMOKM U OJHOTO HeJloueTa; UM He OoJyiee ABYX-TpeX HEerpyObIX OmMOOK; GopMyibl
NIpY HAJIWYHMH MPABWIIFHOTO OTBETA WM OJHOW HErpyOoil OIMOKH M TpeX HEJI0YETOB;
WJIN TIPU OTCYTCTBHM OIIMOOK, HO MPU HAJTMYUH YETHIPEX-TIATH HEJOUYETOB.
2. B pabotax ¢ n30bITOYHOHN MIIOTHOCTBIO 33JJaHUI IOITYCKAETCs BHICTABJICHUE OTMETKH
«3» B COOTBETCTBHU C 3apaHee OTOBOPCHHBIM HOPMAaTHBOM.
Ouenka "'2" craBuTcs, ec/iM Y4eHUK:

1. JlomycTwyi Yuciao OMMOOK M HEAOYETOB MPEBOCXOAIIEe HOPMY, NMPU KOTOPOM
MOXKET 6LITB BBICTABJICHA OTMCTKa ((3»;

Z.HpaBI/IHBHO BBIITOJIHUJI MCHEC 4aCTU pa6OTLI, IIOCTaTO‘-IHOfI JJIA BBICTABJICHUA OTMCTKHU
«3».
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Ouenka npoexra.

Bricokuii ypoBens - Ouenka "'5""

. [IpaBUJIBHO MOHSATHI 11€]1b, 33]Ja4H BBITIOJTHEHUS IPOEKTA.

. CoOroieHa TeXHOJIOTUS UCTIOTHEHUS POEKTA, BBIACPKAHBI COOTBETCTBYIOIINUE TAIIBI.
. [Ipoekt oopmIieH B COOTBETCTBUH C TPEOOBAHUSIMH.

. [IposiB7IeHBI TBOPUECTBO, MHUIIMATHBA.

5. HpC,I[’LHBJ'ICHHHﬁ IMPOAYKT ACATCIbHOCTU OTINYACTCSA BHICOKMM Ka4Y€CTBOM
HCIIOJIHCHUA,COOTBCTCTBYCT 3asBIICHHOM TEME.

[loBpleHHBIN ypoBeHb - Onenka ''4"

. HpaBHJIBHO IMOHATHI LCJIb, 3aJa4X BBIIIOJIHCHUS ITPOCKTA.
. CO6J'IIO,I[CHa TEXHOJIOTHA UCIIOJIHCHUS IIPOCKTA, 3TAllbl, HO JOIIYIICHBI HC3HAYUTCIILHLIC

OINOKH,HETOYHOCTH B O(POPMIICHHH.

. [IposiBIeHO TBOPUYECTBO.
. [IpeabsiBICHHBIN MPOAYKT NEATEIbHOCTH OTJIMYAETCSI BHICOKUM KaueCTBOM

HCIIOJIHCHUS,COOTBCTCTBYCT 3asiBJICHHOU TeMe.

bazoBeblit ypoBens - Ouenka ''3"

. IIpaBUIIbHO MOHATHI LEJIb, 3a1a41 BBIIIOJIHEHUS IIPOCKTA.
. Coburo/ieHa TEXHOJIOTUS BBIMOJIHEHUSI IPOEKTA, HO UMEIOTCA 1-2 OlMOKY B 3Tanax win

Bo(opMIICHUH.

. CaMOCTOATENBHOCTh IMPpOABJICHA HA HCJOCTATOYHOM YPOBHC.

Hwuskwit ypoBens - Ounenka "2"
[IpoeKT He BBINOJIHEH WIN HE 3aBEPILIEH

TecTupoBanue

Onenka «5» cTaBUTCS, €CIIM YUYEHUK BBIIOJHWI IpaBriIbHO OT 80% 1o 100% ot
o011ero yrcaadamIon

Ouenka «4» cTaBUTCS, €CIM YYSHHUK BBIMOIHUT npaBuiibHO oT 60 % 10 79% ot obmiero
yuciia 0aJioB.

Ouenka «3» CTaBUTCS, €CJIM YUYEHUK BBIIOJIHWI IPaBUILHO OT 35 % 110

59% ot o01ero unciiadbaaion

Ouenka «2» CTaBUTCSA, €CIIM YYEHUK BHITIOTHIII IPaBUILHO MeHee 35

% oT 00111eT0 YnCcaa0aIIoB

WJIM HE TIPUCTYNUI K padoTe, WK He MPEACTaBIII Ha IPOBEPKY.

Kpurtepun onenuBanus 1adopaTopHbix pador

Ouenka «5» CTaBUTCSA, €CITH YICHUK:

[IpaBunpHO oOmpeAENU Ielb OMbITa W BBIIOJIHIWI pPaboOTy B TOJHOM oOOBEeMe C
coOnrofieHreM He0OXOIUMOM TMOCIIeIOBATETFHOCTH TPOBEJCHHS OMBITOB M M3MEPEHUH.
CaMoCTOSATeTbHO M PAIMOHATBLHO BBIOpaT W TOATOTOBHMJ JUISI OIBITA HEOOXOJUMOE
o0opyoBaHre, BCE OIBITHI TPOBEI B YCIOBUAX W pPEXKUMaAX, OO0ECIEUYNBAIOIINX
MOJIydeHHE PE3YIhTATOB W BBIBOJOB C HAMOOJBINEH TOYHOCTHIO. HaydHo rpamotHO,
JIOTUYHO OmHcall HaOMoAeHus U chOpMUPOBAT BBIBOJBI U3 OMbITa. B mpeacTaBieHHOM



OTYeTe MPaBWIBHO U aKKYPAaTHO BBIMOJIHWII BCE 3alUCH, TaOJIMIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BEIYUCIECHUS U Clienall BIBObI. [IpaBUIbHO BBINOIHMII aHAIN3 MOTPEIIHOCTEH
(9-11 kmaccer). [IposiBisieT OpraHU3allMOHHO-TPYJIOBbIC yMEHHs (IIOJICPIKUBACT
YUCTOTY pabodyero MecTa U IOPSAOK Ha CTOJNE, SKOHOMHO HCIIONIB3YET PAacXOIHBIE
MaTepHaibl). DKCIEPUMEHT OCYIIECTBIISIET 10 TUIaHy C YY€TOM TEXHHKH 0€30IacHOCTU U
npaBui1 paboThI ¢ MaTepragaMyu U 000PYAOBAaHUEM.

OueHka «4» CTaBUTCS, €CIIM YUYEHUK BBITIOTHII TPEOOBAHMS K OLIEHKE «5», HO:
OnbIT MPOBOAMII B YCIOBUSIX, HE 00ECIIEUNBAIONINX IOCTATOYHON TOYHOCTH
u3MepeHuil. b0 AOMyIeHo 1Ba — TpU HeloYeTanIu 0oJiee OJHOM rpyOoi OMTMOKYU U
OJIHOT'O HEJI0YeTa. DKCIIEPUMEHT IIPOBE/ICH HE MOJHOCTHIO WM B ONIUCAHUU
HaOJIIOJICHUH U3 OMbITa YYSHUK JOIMYCTHJI HETOYHOCTHU, BHIBOIBI C/I€J1aJl HEMOJIHbIE.

OHeHKa «3» CTaBUTCs, €CJIIN YUCHUK:

NPaBUIBHO ONPEACTIII LEJb OIbITAa; paOdOTy BBIOIHSAET NPABWIBHO HE MEHEEe 4YeM
HAIOJIOBUHY, OJHAKO OOBEM BBHIMOJIHEHHOW YaCTH TAaKOB, YTO ITO3BOJSET MOJIYYHTH
NPaBUIbHBIE PE3YNIBbTAThl M BBIBOABI 10 OCHOBHBIM, MPHHIUIHAIBLHO BKHBIM 3a/1a4aM
pabotsl. [Ton6op obGopynoBanus, 0OBEKTOB, MAaTEpUANIOB, a TaKXe padOTHI MO Hayaly
OTIBITA TMPOBEJ C MOMOIIBIO YUYUTEIIS; WU B XO/I€ MIPOBECHUS OIbITA U U3MEPEHUH OMbITa
OBLIM JOMYIIEHbI OIIUOKU B ONMMCAHUN HAOMIOACHUN, (OPMYIHUPOBAHUU BBIBOAOB. OMBIT
IIPOBOJIWIICS B HEPAIIMOHAIBHBIX YCIOBHAX, YTO MPHBEIO K MOJYYECHHUIO PE3yJIbTATOB C
0O0JIBIICH TOTPENIHOCTHIO MM B OTYETE OBUIM JOMYIICHBI B OOIIEH CIOKHOCTH He Oosee
IBYX OMMOOK (B 3aIUCSIX €AMHUI], H3MEPEHHSIX, B BBIUMCICHUSX, rpadukax, TabIuIax,
CXeMax, aHaJM3€ MOTPelmHOCTed M T.A.) HE MNPUHIHUIHAIBLHOTO JUIS JTAHHOW pPabOoThI
XapakTepa, HO MOBJIMSABIIMX Ha PE3yNbTaT BHINOJHEHUS; HE BBIMOJIHEH COBCEM HIIU
BBITNIOJTHEH HEBEPHO aHalu3 norpemnocteit (9-11 knaccer). Jlomyckaer rpyOyio omuoKy B
X0Jle dKclepuMeHTa (B OObSICHEHUHU, B OQOpPMIIEHUH DPAOOTHI, B COOIIOACHUM IPABHII
TEXHUKH OE€30MaCHOCTH TpH paboTe ¢ MaTepuaiaMH U OOOpYyIOBaHHUEM), KOTOpas
UCTIPABIISETCS 110 TPEOOBAHUIO YUUTES.
Ounenka «2» cTaBUTCSA, €CIIH YUECHUK:

He omnpenenun caMOCTOSTENBHO II€NIb ONBITA: BBINOJHHI pabOTy HE MOJHOCThIO, HE
HOJTrOTOBWJI HY)KHOE 000pYZOBaHHE U 00BEM BBINIOJIHEHHOW 4acTH pabOThl HE MO3BOJISET
c/lenaTth TPAaBWIBHBIX BBIBOMOB. ONBITBI, W3MEPEHUs, BBIUUCICHUS, HAOIIOICHUS
NIPOM3BOIMIIACH HETIPaBWILHO. B X0/1€ paboTh U B 0TYETE OOHAPYKUIUCH B COBOKYITHOCTH
BCE HEJOCTAaTKH, OTMEUEHHbIE B TpeOoBaHUsSX K oreHke «3». Jlomyckaer nBe (u Ooiee)
rpyOble OIMOKM B XO/A€ HKCIEPUMEHTa, B OOBSICHEHUH, B OGOpMIIEHUM paboOThl, B
COONIIOJICHMM TpaBWJ TEXHUKM O€30MacHOCTH Tpu paboTe ¢ BellecTBaMH H
000pyI0BaHUEM, KOTOPHIE HE MOXKET UCTIPABUTH JTaXKe TI0 TPEOOBAHHUIO YUUTEIIS.
Kpurtepuu oneHuBaHus pacyeTHOM 3a/1a4H.

Pemenne Ka)I(HOﬁ 3aaa4u OLCHUBACTCA, UCXOOA U3 KPUTCPUCB, IPUBCACHHBIX B Ta6m/1ue

KauectBo pemenus OrneHka
[IpaBunpHOE pelIeHne 3a/1a4u:

[Tonyden BepHBIN OTBET B 00IIEM BUE U MPABWIBHBIN YHUCICHHBIA OTBET C yKa3aHUEM €ro | 5
pa3MepHOCTH, NMPU HATWYHH WCXOIHBIX YPAaBHCHHHA B «0OIEM» BHJIE — B «OYKBCHHBIX)»
0003HAYCHHSIX;

OTCYTCTBYET YHCICHHBIA OTBET, WU apudmernyeckas ommOKa MpHU €ro MoJy4yeHuu, wim | 4

HEBEPHAas 3alIMCh Pa3MEPHOCTH MOJYYEHHON BEITUYUHBI;




3anucansl BCE HeoOxoammbie ypaBHEHHS B OOIEM BHJEC M U3 HUX MOXKHO IOJY4YUTH | 3
IPAaBWIbHBIM OTBET (YYEHMK HE yCIleJd PEelIUTh 3a7ady 10 KOHIA WJIM HE CIpPaBHJICA C
MaTEMaTHYECKHUMH TPYTHOCTSIMH ).

3anucaHbl OTICIbHBIC yYpaBHEHHS B OOIIEM BHJIC, HEOOXOAUMBIC I pEIICHUs 3ajaud. | 2

['pyObie o1mMOKM B UICXOTHBIX YPAaBHEHHSX.
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Ilepeuens ounubok

I'pyovie outuoku

He3nanue omnpeneneHnii OCHOBHBIX NOHSATHM, 3aKOHOB, MPABHUJI, OCHOBHBIX MOJIOXKEHUN

TeopuH, (HopMyJ, OOMICTIPHUHATBIX CHMBOJIOB O0O3HAUYCHUSI (DU3UYECKUX BEIHYUH,

€IMHUI] UX U3MEPEHUSI.

HeymeHnue BbII€IUTh B OTBETE IJ1aBHOE.

Heymenne mpuMeHsTh 3HAHUS IS PEIICHUS 33129 U OObSICHEHUS (PU3NICCKUX SIBJICHUN;

HENPaBWILHO CPOPMYIUPOBAHHBIE BOIIPOCHI 3a7]a4i UM HEBEPHbIE OOBSICHEHHS X0/1a e

pelieHus; He3HAHUE TTPUEMOB PEILICHUS 33]1a4, aHAJIOTUYHBIX paHee PEIICHHBIX B Kilacce,

OIIMOKM, TOKa3bIBAIOIIME HEMpPaBUIBHOE IMOHMMAaHME YCIOBUS  3aJaud WU

HEIMPaBUILHOE UCTOJKOBAHHUE PEIICHUSI.

Heymenue uutath v CTpOUTH rpapuKu U MPUHIIUIHAIBHBIE CXEMBI.

Heymenne moaroTroButh K paboTe YCTAaHOBKY WM JITabOpaTopHOE O00O0pYIOBaHHE,

MIPOBECTU OMBIT, HEOOXOIMMBIE PAaCUYEThl, UM UCHOJIb30BaTh MOJYUYECHHBIE JAHHBIE IS

BBIBOJIOB.

HebOpexHoe oTHomieHWe K Ja0OpaTOpHOMY OOOpPYAOBaHUIO M H3MEPHUTEIHHBIM

npubopam.

Heymenue onpenenuts nokazanue U3MEPUTEIHLHOTO MPUOOpA.

Hapymenne TpeboBanuit mpaBui 0€30MacHOTO TPy/ia P BHIMOIHEHUN SKCIIEPUMEHTA.
Hezpyovile owiuoxku

Herounoctu (QopMynnpoBOK, ONpeneneHui, MOHATHM, 3aKOHOB, TEOPHM, BbI3BaHHBIC
HEINOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEISEMOro IMOHSATHS, OIIMOKH,
BbI3BaHHbIE HECOOJIIO/IEHUEM YCIOBUIN MPOBEICHUH OIBITA WK U3MEPEHUI.
OmmOku B YCIOBHBIX OOO3HAUEHMSIX Ha CXeMaX, HETOYHOCTH uepTexel, rpaukos,
CXEM.
[Ipomnyck iy HETOYHOE HaNMcaHNe HAUMEHOBAaHUM eTUHUI] PU3NYECKUX BEIHUMH.
HepaunonanbHblii BBIOOp X04a pelIeHus.

Heoouemui

HepaunonanbHble 3anucu IpU BBIYMCICHUSIX, HEPALMOHAIBHBIE NIPUEMBI BBIUHCICHHH,
npeoOpa3oBaHuil U pelIeHNi 3a1a4.

Apudmernueckue OmMUOKHM B BBIYMCICHHAX, €CIM ATH OIIMOKH Ipy0O HE HCKaKaroT
PEaTbHOCTH MOJIyYEHHOT'O pe3yJIbTara.

OTnenbHbIE MOTPEIIHOCTH B (POPMYIIMPOBKE BOIPOCA MIIM OTBETA.

HebpexHoe BhIMoONHEHUE 3amuceil, yepTexxel, cxeMm, rpaduxos. Opdorpaduueckue u
NYHKTYallMOHHBIE OITUOKH.




