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IlosicHuTeIbHAS 3alICKA

ITporpamma mno ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpEAHEro oOuiero odpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHMH M TpeOOBaHUI K pe3yinbTaraM OCBOCHHS OCHOBHOMU
o0OpazoBareapHOM nporpaMmel, npeactaBieHHbIX B DI'OC COO, a takxke ¢ yuéToMm deaepaibHOn
paboueii mporpaMMbl BOCIIUTAHUS M KOHLIETIIIMY TIPperofaBanus yueOHoro npeamera «Pu3nkay B
oOpa3oBarenbHbIX OpraHM3auusx Poccuiickoit ®enepauuu, peaausylOIIUX OCHOBHbBIE
oOpa3oBaresbHbIE IPOIPAMMBI.

ConepxaHue mnporpaMMbl o (U3MKE HAMpPaBICHO Ha (OPMHPOBAHHE ECTECTBEHHO-
Hay4HOW KapTHHBI Mupa oOydatommmxcst 10—11 xmaccoB npu oOydeHunn ux Qusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESATeIbHOCTHOrO nosaxona. IlporpamMma o ¢gusuke cOOTBETCTBYET
tpeboBanusiM PI'OC COO K 1mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeIMETHBIM
pesyabrataM OOy4eHHUs, a TaKXKe YYUTHIBAET HEOOXOAMMOCTb pealn3alMd MEXIPEIMETHBIX
CBsA3eM (PU3MKM C €CTEeCTBEHHO-HAayyHbIMH Yy4eOHbIMM IpenMeraMu. B Hell ompenenstorcs
OCHOBHBIC LIeHM U3y4YeHMs (U3UKU HA YPOBHE CPEAHEro oouiero oOpa3oBaHMsl, IUTaHUpPYEMble
pe3ynbTaThl OCBOCHMSI Kypca (PU3UKU: TMYHOCTHBIE, METANIPEIMETHBIE, TpeIMETHBIE (Ha 6a30BOM
YpPOBHE).

[IporpamMma 1o gu3uKe BKIOYALT:

o IUTAHUPYEMBbIE pe3ylbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM ypPOBHE, B TOM
quciie peIMETHbIE Pe3yNIbTaThl M0 TofaM 00yUYeHHUs;

o cozep:kanue yueoHoro npenmera «dusnka» 1o rogaM oOydeHus.

dwu3uka Kak Hayka 0 HanOoJee 00IUX 3aKOHAX MPUPOJIBI, BEICTYIIAs B KAUE€CTBE y4eOHOTO
IIpeMeTa B ILIKOJIE, BHOCUT CYIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHMHA 00 OKpY)KalOLIeM MHpE.
HIkonbHBIA Kypc (GU3MKH — CHCTEMOOOpPA3yIOIIMH JJIsi €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
IIPEMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MIPOLIECCOB U SBJICHUM, N3yyaeMbIX
XUMUeH, ouonorueit, gpusnueckoi reorpadueid u actpoHomuei. Mcmoiap3oBaHHE M aKTHBHOE
IpUMEHEHHEe PU3NUECKUX 3HaHUI oNpeieNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOTUN
B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHS HOBBIX MAaTe€pHajoB C
3aJJaHHBIMM CBOWCTBaMHM U JIpyrux. M3yueHne pu3uku BHOCUT OCHOBHOM BKJaJ B (pOpMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTWHBI MHUpa oOydarommuxcs, B (popMupoBaHHE yMEHUH NPUMEHSTH
Hay4HBIA METOJ] TO3HAHUS MPH BHITOJIHEHUN UM Y4eOHBIX UCCIIEOBAaHUM.

B ocHOBY Kypca ¢u3uKu A ypOBHS CpeaHEro o0uiero o0pa3oBaHus MOJIOKEH PsI UACH,
KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHIMIIBI €70 IOCTPOCHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUH € HEH KypC SIBISIETCS IOTUYECKHU 3aBEPIIEHHBIM, OH
COICP’KUT MaTepHajl U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW Marepuai Kypca GU3NKU 00beAMHEH BOKPYT
¢usznueckux Teopuil. Benymum B Kypce sBigerca (opMHpOBaHME MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHuH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCIoIb30BaHUE T'YMaHUTAPHOTO
NoTeHIMata pru3nyecKoil HayKH, OCMBICTICHHE CBSI3U pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a
TaK)X€ C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype pusnku npeanonaraet 3HakOMCTBO € ITUPOKUM
KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIOKEHUN N3yUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn osxonocuzayuu peanusyercs MOCPEICTBOM BBEICHHUS 3JEMEHTOB COAEpIKaHUs,
MOCBSAUIEHHBIX JKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTHUH, a TaKkkKe 00CyKACHUs POOIeM pallMOHAIBHOTO MPUPOIOTIONIB30BaHHS U
9KOJIOTUYECKOM O€3011aCHOCTH.

CTepKHEBBIMU DJIEMEHTaMHU Kypca (DU3MKM Ha YpOBHE CPEIHEro o0Iero oOpa3oBaHUS
ABJISIIOTCSL  (pu3nueckue Teopuu (HOpMHpPOBAHUE TPEACTABICHUNW O CTPYKTYpE IOCTPOSHUS



¢usnueckoil Teopuu, poiau (PyHIAMEHTAIBHBIX 3aKOHOB W TMPUHIUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPHUPOAE, TPAHHULAX MPUMEHUMOCTH TEOPUH, IUIsI OMHCAHUS €CTECTBEHHO-
Hay4HbIX SBJICHUN U MPOIIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOX0 B Kypce (PU3HMKH peann3yercs Mpexkae BCEro 3a CuéT
OpraHHu3alui YKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHSI Kypca
(GU3MKH — 3TO HCIOIB30BAHUE CHUCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
7a00paTOpPHBIX PadOT, KOTOphIE B MporpamMme 10 ¢GU3UKEe OOBEIWHEHBI B OOIIMH CIHCOK
YUEHHUYECKUX TMPAKTUYECKUX Pa0oT. BhijeneHne B ykazaHHOM IEpedHE J1a0OpaTOpHBIX PadoT,
MPOBOIUMBIX JJII KOHTPOJS M OLIEHKH, OCYIIECTBISECTCA Y4YaCTHHKaMH 0O0pa30oBaTeIbHOTO
rpouecca UCXos U3 0COOEHHOCTEN MIaHUPOBAHMS U OCHallleHUs kKaOuHera (usuxu. [Ipu sTom
o0ecreunBaeTcs OBIAJCHHE OOYYAIOIIUMHUCS YMEHHSMH TMPOBOAUTH KOCBEHHBIE H3MEpPEHUSs,
WCCIICZIOBAaHHS 3aBUCHMOCTEH (H3UYECKUX BEIWYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MIPEIJIOKESHHBIX THIIOTES.

Bonpiioe BHUMaHKE yiesieTCs PEHICHUIO pacu€THBIX M KaueCTBEHHBIX 3azad. [Ipu sTom
JUI pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3aJlaudl C SIBHO 3a/1aHHON (PM3UYECKON MOJIEINbIO,
MO3BOJISIFOIINE TIPUMEHSITh N3yYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszerna Kypca,
TaK U MHTETPUPYsI 3HAHUSI U3 PAa3HBIX pa3/enoB. [ kaueCTBEHHBIX 3a7a4 IPHOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSICHEHUE TIPOTEKaHMS (PU3NIECKUX SBICHUH U IPOIIECCOB B OKPY’KAIOIICH KHU3HH,
TpeOyrolre BbI0opa (pU3NIECKOM MOJIENH [T CUTYaIH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHanbHO-TEXHHUYECKOMY
obecriedeHnIo yueOHOro npouecca 0a30BbIil YpOBEHb Kypca (PM3UKH HAa YPOBHE CpeIHETro 00IIero
00pa3oBaHMs JTOJDKEH M3y4aThCsl B YCIOBHAX MPEJAMETHOTO KaOWHeTa (U3WKU W B yCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B xaOuHere (usuku
JOJDKHO OBITH HeoOxonumoe JsabopaTopHoe 00OpydOBaHWE MJis BBINOJTHEHHS YKa3aHHBIX B
nporpamme no (pu3rKe YYeHHYeCKUX MPaKTHUECKUX padoT U JIeMOHCTPAIIMOHHOE 000pyIOBaHHE.

JlemoHcTpanmonHoe obOopymoBanue (GOpPMUPYETCSI B COOTBETCTBHHM C TPUHIIAIIOM
MUHHMAaJIBHOM JJOCTaTOYHOCTH M 00ECIeUMBaET MOCTAHOBKY MEPEYHCICHHBIX B MPOrpaMMe Io
(u3MKe KIIOUEBBIX JEMOHCTpAIMil NJIi HUCCIEOBAHUS M3y4aeMbIX SIBICHHH U MPOLECCOB,
SMIIUPHUYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe oOopymoBaHUE IS YUYCHHUECKUX TPAKTHUYECKUX padoT GopMHpyeTcs B
BUJIE TEMAaTUYECKHX KOMIUICKTOB M OOecleuMBaeTcs B pacuéTe OIHOTO KOMIUIEKTa Ha JBYX
oOydarommxcsi. TemMarnueckue KOMIUICKTHI J1abOpaTopHOro OO0OpYyAOBaHUS JOJKHBI OBITh
MIOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IM(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(PPOBBIX TaOOpaTopuil.

OCHOBHBIMU LIETSIMH U3yYeHHS (PrU3UKH B 001IeM 00pa30BaHUH SBIISIOTCS:

. (opMHpOBaHUE MHTEpECa M CTPEMJICHHs OOYyYaIOLIMXCS K HAyYHOMY H3yYEHUIO
MIPUPO/IbI, PA3BUTUE X UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

° pa3BUTHE TIPEACTABICHUH O HAYYHOM METOAE NO3HaHUSA U (opmMupoBaHHe
HCCIIEA0BATEIBCKOTO OTHOLIECHHS K OKPY KAIOLIUM SIBJICHUSAM;

° (opMHpOBaHHE HAyYHOIO MHPOBO33PEHMsI KaK pe3yibTara H3y4eHHUs OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

. (dbopMHpOBaHHE YMEHHUH OOBSCHATH SBJICHUS C HCIOJb30BaHHEM (U3NUECKHX
3HaHUH U HAy4YHBIX JIOKA3aTEJIbCTB;

° (¢bopMHpOBaHHE TIPEACTABICHUA O poiaM (GU3MKKA JUIS  Pa3BUTUS  JIPYTHX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JocTmkenue 3THX Lenel oOecrieunBaeTcs pELIeHUEM CIEAYIOUIMX 3aJad B Ipolecce
M3y4YeHUs Kypca (U3HKH HA YPOBHE CPETHETO 00IIero 0Opa3oBaHus:

. NpUOOpPETEHUE CHUCTEMBI 3HAHMKM 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUsX, BKIIOUAs MEXaHUKY, MOJEKYISAPHYIO (DU3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO
(hbU3UKy M 37IEMEHTHI aCTPO(DU3UKH;



. (bopMHpOBaHHE YMEHMH NPUMEHSTh TEOPETUUYECKHE 3HAaHUS JUIsl OOBSICHEHUS
(Gu3NYeCKNX SBICHUH B MPUPONE M JUIS MPHUHATHS TMPAKTHUECKUX PEIICHUH B MOBCETHEBHOMN
JKU3HY,

° OCBOEHHE CIOCOOOB pEIICHUS pa3IMyHbIX 3aJad C SIBHO 33aJaHHOM (hnu3ndeckoit
MOZETbIO, 3aJad, IOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3AaHUE (U3HUCCKONH MOAEIH,
aZICKBaTHOM YCJIOBMSIM 3a/1a4H;

. MOHUMaHHE (PU3NYECKUX OCHOB M MPHUHIIMIIOB IEUCTBUS TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;
. OBJIQJICHME METOJAaMHU CaMOCTOSITEIBHOIO IUIAHUPOBAHUA W MPOBEIACHUS

(u3MUeCKNX OKCIIEPUMCHTOB, aHAJM3a W HMHTEPIpPETalud WHQPOPMAIUU, OINPEIACIICHUSL
JIOCTOBEPHOCTH MOIYYSHHOTO pe3yabTara;

. CO3JIaHWE YCJIOBUM I PpPa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATEIBHOCTH.

Ha w3yuenue ¢usmku (0a30BbIi ypOBEHb) Ha yYPOBHE CPEIHEro OOIero oOpa3oBaHUS
orBoauTcst 136 yacos: B 10 kitacce — 68 yacos (2 yaca B Heziento), B 11 kimacce — 68 yacos (2 yaca
B HEJICIIO).

[Ipenyaraemslii B mporpamme mo (pu3uKe rnepedeHs Ja00paTOpHBIX U MPAKTHUECKUX padoT
SIBJIIETCS PEKOMEHIOBAHHBIM, YUWTENb JENIaeT BBHIOOp MPOBENCHUS Ja0OpaTOpHBIX paboT u
OTIBITOB C YYETOM MHIUBHYyabHBIX 0COOCHHOCTEH 00yJaroIiXcs.

Y4yeOHo-MeTOIMUYECKOE 00ecniedeHne

Yuebnuku: duzuka. 10 knacc: yuyeOHUK Ui 001eo0pas3oBar. opraHu3aluii ¢ Ipui. Ha
AJIEKTPOH. HOcUTee: 6a30BbIi ypoBeHs/ I. 1. Msikumies, b. b. Byxosuies, H. H. Corckwii; ox pen.
H. A. lTlapdentneBoii. - M.: [IpocBemenue, 2022.

®dwmsuka. 11 kmacc: yuyeOHHMK it 00IIeoOpa3oBaT. OpraHu3alyii ¢ MPWII. Ha 3JICKTPOH.
Hocutene: 6a30Bblii ypoBeHs/ I. SI. Mskumes, b. b. byxosues, H. H. Corckuii; nox pen. H. A.
[TapdentneBoii. - M.: [IpocBemenue, 2022.

1. Kommuiekr ydyeOHO-MeTonuueckux MarepuaioB «lIporpamMmmHo-mMeToquuecKuit
00pa3oBaTeIbHBIN KOMIUIEKC TTO (PU3HUKEH
2. WuTepakTuBHbIe TocoOus ¢ komIuiekToM Tabnui 10-11 kiacc.

1. COAEP)KAHUME OBYYEHMUSA

10 KJIACC

Pazgen 1. ®usnka u MeTOAbI HAYYHOT'0 O3HAHUS

@usuka — Hayka o mpupone. Haydnble MeTonsl no3HaHUA OKpyXkaromero mupa. Poib
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS IPUPOJIbL. DKCIIEPUMEHT B (DPU3UKE.

MonenupoBanue pu3nuecKux sBIeHUN U npoueccoB. Hayunsle runoressl. Guznyeckue
3aKOHbI U TEOPUHU. [ paHUIIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpMHIINI COOTBETCTBHSL.

Ponp u mecro ¢u3uku B (opMUpOBAaHMM COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B
MPAKTUYECKON AEATEIHLHOCTH JIOAEH.

Jlemoncmpayuu

Amnainorossle U IM(POBBIE U3MEPHUTETbHBIE TPUOOPHI, KOMIIBIOTEPHbIE JaTUUKH.

Pasnea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

Ilepemenienue, CKOpOCTb (CpelHsss CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHE
MaTepUaabHON TOYKH, UX MPOCKLIUU HA OCH CUCTEMbI KOOpAMHAT. ClIOKEHHE NMEPEMEICHUN U
CJIOKEHUE CKOPOCTEH.



PaBHOMepHOE M paBHOYCKOPEHHOE MPSMOIUHEITHOE JBMkKeHue. ['paduku 3aBUCUMOCTU
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILECHHS MaTepUaIbHON TOUKH OT BPEMEHHU.

CBoboaHoe najieHue. YCKopeHue cBOOOTHOTO MaieHHUS.

KpuBonuneninoe pasuxkeHue. JIBUKEHHME MATEPUAIBHOM TOYKM II0 OKPYKHOCTH C
MIOCTOSTHHOW 110 MOZIYJIFO CKOPOCTBIO. YIIIOBasi CKOPOCTb, JINHEWHAsI CKOpOCTh. Ilepron u yactora
oOpamenus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: CHUIOMETp, ABMKCHHUE
CHapS/IOB, LICTTHBIC U PEMEHHBIC MEpEaayu.

Jlemoucmpayuu

Monesnbs cuCTeMBI OTCUETA, WIUTFOCTPAIUS KHHEMATUYECKUX XapaKTEPUCTUK ABUKCHHUS.

[Ipeobpa3oBanue ABMKEHUHN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3AyXe U B pa3pesKeHHOM MPOCTPAHCTBE.

Habnronenue ABm>XeHus Tena, OPOIISHHOTO MO/ YITIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOIHOIO MaIeHuUsI.

HamnpaBnenue ckopocTu py ABMXKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi

N3yyenne HEpaBHOMEPHOTO ABUKEHUS C 1IEJIbIO ONPEAEIEHUS] MTHOBEHHOM CKOPOCTH.

UccnenoBanne  COOTHOMIGHHWS ~ MEXIYy  IyTAMH, TNPOHIACHHBIMH  TEJIOM 34
MOCJIEI0OBATENbHBIE pPAaBHBIE IPOMEXKYTKHM BPEMEHU IPU PABHOYCKOPEHHOM JBHUKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIO.

N3yuyenue aBMKEHUS MIapuKa B BA3KON KUAKOCTHU.

Nzydenue nBuxeHus Tena, OpOmeHHOTO TOPU30HTAIBHO.

Tema 2. Tunamuxa

[Tpunnun otHocuTenbHOCTH ["anunes. [lepssiii 3akoH HeroToHa. THEpIIMaBHBIE CUCTEMBI
oTcuéra.

Macca tema. Cwuma. IlpuHumn cynepno3unuu cwi. Bropoit 3akoH Herorona miist
MaTepUAIbHOM TOUKHU. TpeTuit 3akoH HbproTOHA 711 MarepUalbHBIX TOYEK.

3akoH BcemupHOro Tsarotenus. Cuia tsokectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenus (1Mokosi, CKoabxeHus, kadeHus ). Cua tperus. Cyxoe tpenue. Cuna
TPEHHsI CKONBKEHHUsI M cwiia TpeHus mokos. Koaddumment tpenus. Cuiia CONpOTHBICHUS TPU
JBUKEHUH TeJa B )KMJIKOCTH WM rase.

[TocTynarensHOE U BpalaTelIbHOE IBIKEHUE aOCONIOTHO TBEPAOTO Tea.

MoMeHT cuiabl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YeimoBus paBHOBecHs
TBEPAOTO TEa.

TexHnyeckre yCTpPOHMCTBA M MPAKTHYECKOE NPUMEHEHUE: MOMIIMIIHUKH, JIBHXCHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHME MacC B3aUMOACHCTBYIOIIMX TEI.

Bropoii 3akon HeroToHa.

H3mepeHnue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(opMaIiim.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MMAICHUU.

CpaBHEHME CUII TPEHUS MTOKOS, KAUEHHS U CKOJIBKECHHUS.

YcnoBust paBHOBeCHs TBEPAOTO Tea. Byl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue aBmkeHUs OpycKa M0 HAaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOLIUMX B MPYXKUHE U PE3NHOBOM
oOpasrie, oT ux aedopmaruu.



HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BpaIlCHUSI.

Tema 3. 3aKkonvl coxpanenus é mexanHuKe

Hmnynbe MarepralibHOM TOUKH (Tena), CUCTEMBl MaTEPUATBHBIX TOUEK. VIMIynbe cuiibl U
M3MEHEHNE UMITYIIbCa TeNa. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE JBUKEHHUE.

Pa6ora cuibl. MOIIHOCTH CUJIBL.

Kunernueckass sHeprusi marepuaibHoOil Touku. Teopema 00 M3MEHEHHMM KHHETHYECKOU
SHEPIUH.

[TorenumanbHas sHeprus. IloTeHnmansHas sHeprus ynpyro 1e(hopMHpPOBAHHON MTPY>KUHBI.
[loreHumanbHast SHEprus Teia BOIMU3HU MOBEPXHOCTH 3EMIIH.

[loreHumanbHble U HEMOTEHUUANbHbIE CUJIBL. CBS3b pabOThl HEMOTEHLMAJIBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIruu.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBAa U IPAKTUUYECKOE NPUMEHEHUE: BOAOMET, KOIEP, MPYKUHHBINA
MIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon nmoTeHUMaIbHON YHEPTUHN B KHHETUYECKYIO M 00paTHO.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHne aOCOMIOTHO HEYNPYroro yraapa C IOMOIIBIO JIByX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIbI ¢ M3MEHEHHEM MEXaHHUYECKOW SHepruu Tena Ha
IIPUMEPE PACTSHKEHHSI PE3UHOBOTO KTy Ta.

Paznen 3. MouiekynsipHasi GU3MKA M TEPMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIO’KEHUS] MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBmxenue. JJuddysusa. Xapakrep IBUKEHUS U B3aUMOIECHCTBHSI YaCTHUI] BELLIECTBA.
Mogenu cTpoeHus ra30B, KUAKOCTEH U TBEPIBIX Tl U 00bsICHEHHE CBOMCTB BELIECTBA HA OCHOBE
3THX Mojenei. Macca u pazmeps! monekyil. KonnuectBo Bemectsa. [Tocrossnaas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenbcus.

Mogenp uaeansHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-KUHETHUECKOW TEOPHUH
WJeanbHOTO Ta3a. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHEW KHHETHYECKOW DSHEepruu
TEIUIOBOTO JBMKeHUs yacTul rasa. [llkana remneparyp KenbBuna. ['a3oBble 3aKkoHBI. YpaBHEHHE
MenpeneeBa—Kmnaneitpona. 3akon JlanproHa. M3omporecckl B uaeaqibHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [paduueckoe mpencTaBiIeHHE H3O0MPOIECCOB: HM30TepMa, H30X0pa,
n3zobapa.

TexHUYeCKHe yCTPOUCTBA U MIPAKTUIECKOE TPHUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, OKa3bIBAIOUIME AHCKPETHOE CTPOCHHE BEWIECTBa, (oTorpaduu MOJIECKYI
OpPraHUYECKUX COCAUHEHUMN.

OmpiTel 10 MU GY3UN )KUIKOCTEH U Ta30B.

Mogenb 6pOyHOBCKOTO IBUKEHHUSI.

Mopnens onbita [ITepHa.

OnbIThI, 1OKA3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYIIPHOTO B3aUMOACHCTBHUSA.

Monens, WITIOCTPUPYIOIIAs IPUPOY IABIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnpITHl, WILTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UIEAJIBbHOTO ras3a, H30MpoLeCcChl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Omnpenenenue macchl BO3yXa B KJIaCCHOM KOMHATe Ha OCHOBE M3MEpEHUH 0oO0bEéMa
KOMHaTBI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMETPAMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OcHoebl mepmoOuHamuKu



TepMmonuHamuueckass cucremMa. BHyTpeHHsISI SHEpPrus TEPMOAMHAMUYECKOM CHUCTEMBbI U
cnocoObl €€ n3MeHeHus. KomumuecTBo TemnoTel U padora. BHYTpeHHSS SHEPrHUsl OIHOATOMHOTO
WJeaJbHOro ra3a. Buasl Temmonepenayn: TEIIONPOBOJHOCTh, KOHBEKIIMS, U3TyYCHHUE. YIeIbHas
TEIUIOEMKOCTD BelecTBa. KoMMuecTBO TEIIOTHI IPU TEIUIONEPEJAYE.

[Tonsitue 00 amgmabatHOM mpomecce. IlepBbiii 3akoH TepMmoauHaMukH. IIpumeHeHUE
MIEPBOTO 3aKOHA TEPMOAMHAMUKY K H30mporeccam. I padudeckas uarepnpeTanus padoTs rasa.

Bropoii 3akon TepMmonuHamuku. HeoOparuMocThb mpoiieccoB B IpUPO/IE.

Tennosble MamuHbL. [IpUHIMIBL JEeHCTBUS TEIIOBBIX MalMH. [IpeoOpa3zoBanus FSHEPrUU
B TeIUIOBBIX MamunHax. KoadduiueHT nonesnoro neicTBus temnoBoi Mamuuel. ukn KapHo u
ero k03(h(HOUIIUEHT TOIE3HOTO AEHCTBUS. DKOIOTUYECKHE MTPOOIEMBI TEIIOIHEPTETHKH.

TexHuyeckne yCTpOMCTBA M NPAKTUUYECKOE IMPUMEHEHHE: JBUIaTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOAMIBHHUK, KOHIUIIHOHEP.

Jlemoucmpayuu

H3MeHeHne BHYTpEHHEH SHEpruu Teja MpU COBEPIICHUM PAOOTHI: BBUIET MPOOKU M3
OyTBUIKH TOJT ICMCTBUEM C)KAaTOTO BO3/lyXa, HarpeBaHue d(pupa B JaTyHHOU TpyOKe MyTEM TPEHUS
(BUIEOIEMOHCTpAITHS ).

H3MeHeHne BHYTpeHHEN SHepruu (TeMreparyphbl) Tena MpH Tersionepeiaye.

OmnbIT N0 aanabaTHOMY pacHIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTelNs BHYyTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATESI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomei

N3mepenue yneabHON TEIUIOEMKOCTH.

Tema 3. Azpezammusle cocmoanus eeujecmea. Dazoevle nepexoovl

[TapoobpazoBanue u koHAeHcaus. McapeHue u kuneHue. AOCOTIOTHASI 1 OTHOCHTENbHAS
BJIQYKHOCTh BO31yXa. HacwlmeHHbIN map. YmenbHas TerioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIepaTypbl KUTIEHUS OT JJABJICHUS.

Teépmoe Teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIITIOB.
Kunkue xpucramwisl. CoBpeMeHHble Marepuaibl. llnaBineHue u Kpucramauzauus. YaeiabHas
TeruioTa masieHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OanaHca.

TexHnyeckre yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: THUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU MOIYYEHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM YMCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOT'MH.

Jlemoncmpayuu

CBoiiCTBa HACBIIICHHBIX MMAPOB.

Kunenue npu moHWKEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HabGmnronenne HarpeBaHus ¥ IUIaBJICHHUS KPUCTAUIMIECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuiu sxcnepumenm, nabopamopHule pabomoi

N3mepenre OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

Paznen 4. DaexkTpoanHaMuka

Tema 1. dnekmpocmamuka

Onexrpuzauusi Tejl. OJEKTpUYecKuil 3apsana. /[Ba Buaa 2JIEKTpUYECKUX 3apsIOB.
[IpoBOOHUKM, TUANEKTPUKU U OTYIPOBOAHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOIO 3aps/a.

B3aumopeiictBue 3apsgoB. 3akoH Kymona. TouyeuHbI  AJIeKTpUYECKUE  3apsii.
Onekrpuyeckoe mnone. Hanpsok€HHOCTH 3nekTpuueckoro mnofs. [IpuHuun cynepno3uuuu
ANEKTpUYECKUX noJiel. JINHUN HanpsKEHHOCTH AIIEKTPUUECKOTO TOJIA.

PabGora cun onekrpocratnueckoro mons. [lorenunman. Pa3HocTh MOTEHIMANOB.
[IpoBOIHUKY U AUDIEKTPUKH B 3JIEKTPOCTATHUECKOM IoJie. J{uanekTpuyeckas NpoHUIaeMOCTb.

OnexkrpoémkocTh. KoHaeHcaTop. DNeKTpOEMKOCTh IJIOCKOTO KOHAEHcCAropa. JHEprus
3apsKEHHOT0 KOHJIeHCaTopa.



TexHnyeckre yCTpOHCTBA M MPAKTUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOIL, IEKTPOMETD,
UIEKTPOCTATUYECKAsl 3aIlMTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpPOB, KOHJEHCATOpP, KOIMHPOBAIbHBIN
arrapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

VYCTpoiCTBO M NPUHIIMI ACHCTBUS AIEKTPOMETPA.

B3aumoneiicTBre Ha3IEKTPU30BAHHBIX TEJL.

DNEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOHUKHM B JIEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaTUuecKas 3alluTa.

JIMdneKTpUKY B 3JIEKTPOCTaTHUECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUJIOCKOTO KOHJEHCaTtopa OT IUIOIIAAu IJIACTHH,
PACCTOSTHUSI MEXKIAY HUMHU U JUAJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprusi 3apsHyKEHHOTO KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3Mepenue 21eKTpOEMKOCTH KOHEHCATOPa.

Tema 2. Ilocmosannwtit anekmpuueckuii mok. Toku 6 paznuunwix cpeoax

DNEeKTPUYECKHU TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKM TOKA.
Cuna Toka. [TocTosTHHBIN TOK.

Hampsixenue. 3akon Oma a1 yyacTka Lenu.

DneKTpuyeckoe COINPOTHUBJICHUE. VYnenbHOE COTNPOTUBIICHUE BELIECTBA.
IlocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEMHEHHNE ITPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akon [[xoyns—JIenia. MoIHOCTE 37IEKTPUUYECKOTO TOKA.

DNEeKTPOABMKYIIAs CUjla U BHYTPEHHEE COMPOTUBIIEHUE UCTOUHUKA TOKa. 3akoH Oma i
TIOJTHOM (3aMKHYTOM) 2JIeKTpruueckoit rienu. KopoTrkoe 3amMmbIkaHue.

DONeKTpoHHAas MPOBOJMMOCTb TBEPIABIX METAUIOB. 3aBHUCUMOCTh CONPOTUBIICHUS
METaJIOB OT Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuYecKuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBoauuku. CoOCTBeHHass W TpPUMECHas MPOBOJUMOCTb TOITYIPOBOIHUKOB.
CaoiictBa p—n-nepexoaa. IlomynpoBogHUKOBEIE TPUOOPHI.

ONEKTPUYECKUI TOK B PacTBOpax M paciulaBax AJIEKTPOJMUTOB. IJIEKTPOIUTHUYECKAS
JUcconanus. DIEKTPOIIn3.

DNEeKTpUYECKUH TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOATENBHBIN pa3psa. MomHus.
[na3ma.

TexHUYecKre yCTpOKUCTBA U TPAKTUIECKOE TPUMEHEHNE: AMIIEPMETP, BOJIBTMET]P, PEOCTAT,
WUCTOYHUKH TOKA, DJIEKTPOHArpeBaTelbHbIE NPUOOPHI, AIIEKTPOOCBETUTENFHBIE TMPHOOPHI,
TEPMOMETpP  COMPOTUBICHUS, BAaKyyMHBI  OUON, TEPMHCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYITPOBOAHUKOBBIN TUOJT, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaIIPSIKEHUS.

3aBUCUMOCTb CONPOTHUBICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBL, IUIOLIAIU
MONEPEYHOI0 CEYEHMSI U MaTepuaa.

CMelaHHoe COeIMHEHUE TIPOBOHUKOB.

[IpsiMoe mM3MepeHue 3eKTpOoABHKYLIEH cuibl. KOpoTkoe 3aMblKaHHME TajlbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUS] METAJIJIOB OT TEMIIEPATyPHI.

[IpoBOOUMOCTB 3JIEKTPOIUTOB.

HckpoBolt pa3psa ¥ IpOBOAMMOCTb BO31yXa.

OaHOCTOPOHHSISE TPOBOAUMOCTH AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

M3y4deHne CMEIIaHHOTO COEAMHEHNUS PE3UCTOPOB.

N3mepenue aeKkTpoABMKYIIEH CUITbI HCTOYHUKA TOKA M €r0 BHYTPEHHET0 CONPOTUBIICHHUS.



HabGmnronenue >nexrpomnusa.

Me:knpeaMeTHbie CBA3H

N3yuenune kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIAETCS C y4ETOM
COEPIKATENBPHBIX MEXIPEAMETHBIX CBA3€H € KypcaMud MareMaTukd, OWOJIOTHH, XHMMH,
reorpauu U TEXHOJIOTUH.

Meosicnpeomemuvie nonsimusi, CBA3aHHBIE C M3yYCHHEM METOIOB HAyYHOIO IO3HAHUS:
sBJICHHE, HAy4HbIM (QakxT, runore3a, (u3ndeckas BeJIWYMHA, 3aKOH, Teopus, HaOIoaeHue,
9KCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, mauHeHHass ¢QyHkuusa, mnapabona,
rurepOosna, ux rpaduKu ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (PyHKIMU: CHHYC, KOCUHYC, TAaHTEHC,
KOTAQHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXIECTBO, BEKTOPbl M HX HPOEKLUUM HA OCHU
KOODPJIMHAT, CJIOKEHHUE BEKTOPOB.

Buonozus: mexanndeckoe JBM)KEHUE B JKUBOW mpupoje, 1uddys3us, ocMoc, TeII000MeH
YKUBBIX OPraHU3MOB (BH/IbI TEIIONEPEAUH, TEIUIOBOE PAaBHOBECUE), IJIEKTPUUECKUE SBJICHUS B
YKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEI, JKUIKOCTEN U ra30B, JIEKTPUUECKHE CBOMCTBA
METaJUIOB, 3JIEKTPOJIUTHYECKAs AUCCOLUALIMSI, FaIbBAaHUKA.

T'eocpagpus: BNaXXHOCTb BO3yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: peodOpa3oBaHUE ABMXKEHUHN C UCTOIb30BAHUEM MEXAHM3MOB, YUET TPEHHUS B
TEXHUKE, TOJALIMITHUKY, WCIOJb30BaHHE 3aKOHA COXPAHEHMs MMITylIbca B TEXHHKE (pakera,
BOIOMET U Jpyrue), JBHUratellb BHYTPEHHErO CrOpaHMs, MapoBas TypOuHa, OBITOBOM
XOJIONUIBHUK, KOHAUIIMOHED, TEXHOJIOTHUH MOJyUYEHUsI COBPEMEHHBIX MaTepUalioB, B TOM YHCIE
HAaHOMATepHUajJoB, M  HAHOTEXHOJOTWUH,  OJJIEKTpOCTaTHYECKas  3allluTa,  3a3eMJICHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpHUHTEp, dJIEKTpOHArpeBaTelbHble NPHOOPHI,
AIIEKTPOOCBETUTEbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KUIACC

Paznen 4. DaexkTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[TocrosiHHBIE MarHuThl. B3auMoaedCTBUE MOCTOSIHHBIX MAarHMTOB. MarHMTHOE TOJIE.
Bekrop MarauTHOM MHAYKIMU. [[pUHIIMIT Cyniepno3uIMK MarHUTHBIX MOJeH. JINHUM MarHUTHON
uHayKuud. Kaptuna TuHU MarHUTHOM MHIYKIWU TOJIS MOCTOSTHHBIX MAarHUTOB.

MarnuTtHOE moje MpOBOAHMKA ¢ TOKOM. KapTuHa JIMHMM MHIYKIMM MarHUTHOTO IIOJIS
JUTMHHOTO TIPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KaTYIIKH C TOKOM. OTIBIT
Opctena. BzaumoneicTBue NpOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOy Ib U HalpaBJICHHE.

Cuna JlopeHua, e€ Monaynab W HampapieHue. JIBukeHue 3apspKeHHOW YacTULbl B
OJJTHOPOJHOM MarHuTHoM moje. Pabora cunsl JlopeHua.

SIBneHue HIEKTPOMarHUTHOM WHAYKIUH. [loTOK BekTOpa MArHUTHOM WHIYKLUU.
DNEKTPONBIKYIIAs CUjla MHAYKIIMHU. 3aKOH 3JIEKTPOMArHUTHOM MHAYKIMU Dapases.

BuxpeBoe snexkrpuyeckoe mose. DIEKTPOABMKYIIAs CUja UHIYKIMH B MPOBOJHMUKE,
JBIDKYIIEMCS TIOCTYIIaTEIbHO B OTHOPOJIHOM MarHUTHOM II0JIE.

[IpaBuino Jlenna.

NHaykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOABUKYIIAS CUIIA CAMOUHIYKITUH.

DHeprusi MarHUTHOTO TOJI KaTyIIKU C TOKOM.

DNEeKTPOMarHuTHOE TI0JIE.

TexHuyeckre yCTpOICTBA M TNPAKTUUYECKOE TIPUMEHEHHE: IOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHUTHI, AMEKTPOABUTATEIb, YCKOPUTEIIH FIIEMEHTAPHBIX YaCTHI], UHTYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.



OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MATHUTHBIM MOJIEM.

JIuHYY MHIYKUMKA MarHUTHOTO TIOJS.

B3aumoneiicTBue IByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cuibl JIopeHila Ha HOHBI AJIEKTPOJIUTA.

SIBneHue AMeKTPOMarHUTHOM UHTYKIIUH.

[IpaBuino Jlenna.

3aBUCHUMOCTD AJICKTPOJABIIKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTU M3MEHEHHUS MarHUTHOTO
IOTOKA.

SIBneHue CaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomol

N3ydyenne MarHuTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanue neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKITUH.

Pa3nea 5. Kosie0anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpomMazHumHsle Koneoanus

Konebarenpnast cuctema. CBoOomHble MexaHudeckue konebanus. [‘apmoHudeckue
konebanus. Ilepuon, uacrora, ammuutyna u (asa konebanuil. I[lpyXUHHBIM MasTHUK.
Maremarudeckuii MasTHUK. YpaBHEHHE TapMOHUYECKUX Konebanuii. [IpeBparmienue suepruu npu
TapMOHUYECKUX KOJICOAHMSIX.

Konebarenpupiit koHTYp. CBOOOIHBIE D3JIEKTPOMArHUTHBIC KONEOAHWS B HIIEaTHLHOM
KoJIe0aTeIbHOM ~ KOHTYpe. AHAJOTUS MEXIYy MEXaHWYSCKMMH U DJIEKTPOMArHUTHBIMU
konebanusimu. Dopmyna TomcoHna. 3akoH COXpaHEHUS PHEPTHUH B HACATLHOM KoNeOareIhbHOM
KOHTYpE.

[IpencraBieHue o 3aTyXawIUX KoleOaHUsIX. BBIHYK/IEeHHbIE MEXaHHUECKHE KONCOaHMUS.
Pe3onanc. BeiHyX/1€HHBIC 2IEKTPOMarHUTHBIE KOJICOaHMS.

[Tepemennsbiii Tok. CHHYCOUIANbHBIA MEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U AEHUCTBYIOIIECE 3HAYEHUE CUIIBI TOKA U HAIIPSKCHUS.

Tpanchopmarop. IIpousBonacTBo, mepeaaya W MOTPEOICHHUE SIEKTPHUUECKONH SHEPIHH.
DOKOJIOTMYECKUE PHUCKU TPpU TMPOU3ZBOACTBE AJEKTpodHepruu. KynbTypa wHCHonb30BaHUS
3JIEKTPOIHEPIUH B TIOBCEIHEBHOM JKU3HMU.

TexHudyeckue yCTpOHMCTBA W MPAKTUYECKOE MNPUMEHEHHE: JJIEKTPUYECKUM 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, TUHUU AIIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJeOaTeTbHON CUCTEMBI (TTPY>KUHHBIN MM MaTeMaTHYECKUI
MasITHUK).

Habmonenne 3aTyxaromumx KoieOaHui.

HccnenoBanue CBOMCTB BRIHYXICHHBIX KOJICOaAHUH.

HaGmonenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHNSI.

OcumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKa M HalPSOKEHUST OT BPEMEHH) JUIs
AIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHHH PE3UCTOPA, KaTyHIKU UHAYKTHBHOCTH W
KOHJIeHcaTopa.

Monenb JTMHUH IEKTPOTIePEIauu.

Yyenuueckuii sxcnepumenm, nabopamoprvie pabomol

HccnenoBanre 3aBUCHMOCTH TTEPUOIa MaJIBIX KOJICOAHMIA TPy3a Ha HUTH OT JUTHHBI HUTH H
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B ILEMH M3 TOCIEIOBATEIBbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyllIK! U Pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60TIHbL



Mexanunueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [leproa. CkopocTs paciipoCTpaHeHUs
u nnuHa BonHbl. [lomepeunsie W mpomonbHble BONHBL. MHTepdepeHuns u audpaxius
MEXaHUYECKHUX BOJIH.

3ByK. CKopocCTh 3ByKa. [ poMKOCTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. YCJIOBHS W3JIy4€HHs 3JI€KTPOMAarHUTHBIX BOJH. B3amMmHas
opuenraius Bektopos E, B, V B anexTpoMaruutHoil BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpeJoMJeHHe, noispuzanusi, audpaxkuus, wuHrepdpepenuus. CKopocTb
JIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJH. [IpuMEHEHHE 31EKTPOMAarHUTHBIX BOJIH B TEXHHUKE
OBITY.

[IpuHUMIIBI pagnOCBs3U U TeneBUAeHU. Paguonokanus.

ONEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKaIOIIEH CPEIbl.

TexHuyeckre ycTpoicTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yABTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE W MEIUIIMHE, pajap, paJluONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHue U PACIPOCTPAHEHHE MONIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Konebmntomieecs Teno Kak MICTOYHUK 3BYKa.

Habnronenue oTpaxkeHus 1 IpeIoMIICHHSI MEXaHUYECKHUX BOJH.

Habmronenue nuntepdepeHnu 1 AUPpakuu MEXaHUYECKHUX BOJIH.

3BYKOBOH pPE30HAHC.

Habmionenue cBsSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYIOW M YacTOTOM
KONIeOaHMIA.

UccnenoBanme CBOWCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPaXEHUE, IMPEJIOMIICHHE,
nonsipu3anus, nudpakius, HTephepeHIIHs.

Tema 3. Onmuxka

I'eomeTrpuueckas onrtuka. [IpsmonnHeliHoe pacipoCTpaHEHUE CBETAa B OAHOPOAHOM CpeJie.
JIyu cBeta. ToueyHbIl ICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpakeHus cBeTa. IlocTpoeHue M300paKEHUH B TJIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHBl MpPEJIOMIICHUS cBeTa. AOCONIOTHBIM TOKa3arelb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroja IOJHOIO BHYTPEHHErO
OTpa)KEeHHUS.

Hucniepcus cBera. ClnoxkHbIi cocTaB Oernoro ceera. L[BeT.

CoOuparomie W paccewBaromue JTUH3bL. ToHKass JuH3a. DOKYyCHOE pacCTOSIHUE W
ONTHYeCKas CUJIa TOHKOM JuH3BL [locTpoeHne n300pakeHNt B COOMPAIOIIMX M PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIMH3BL. YBEIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUIECKON ONTHKH.

BonnoBass omnrtuka. WuaTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH. YCIIOBHUS
HaOIOICHU MAaKCUMYMOB U1 MUHUMYMOB B HHTEP(EPEHIINOHHON KapTUHE OT JIByX CHMH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakiuonHas peméTka. YcinoBue HAOMIONEHUS IIIaBHBIX
MaKCUMYMOB IIPH [aJI€HUM MOHOXPOMAaTHYECKOIO CBETA HAa JUPPAKIUOHHYIO PEIIETKY.

[longpusanus ceera.

TexHWYeCKHEe YCTPOWCTBA M MPAKTHYECKOE TNPHUMEHEHHWE: OYKH, Jymna, (OoToamlmapar,
MIPOEKIIMOHHBIN armapar, MUKPOCKOI, TeJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS perIETKa,
MOJISI PO,

Jlemoncmpayuu

[IpsimonuHeiiHOe pacnpocTpaHeHHE, OTpa)KeHHe U IpesiomiieHue cBera. OnTudeckue
pUOOPBHI.

[TonHoe BHyTpeHHEE oTpaxkeHre. Mozeb CBETOBOIA.



HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

Mogenu MUKpocKona, TeJIECKOIa.

HaGmronenue narepdepeHImm ceera.

HaGmonenne audpaknum cBera.

Habnronenue aucnepcuu cBera.

[TonmyueHue ciekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue ciekTpa ¢ MOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Habmronenue nonsipusaluu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3mepenue nokasarenst peoMIICHUs CTEKIA.

HccnenoBanue cBOMCTB M300paskeHUH B JIMH3AX.

HaGmronenue nucniepcuu cera.

Pazgen 6. OcHOBBI clielIHAIBLHON TEOPUN OTHOCHUTEIHLHOCTH

I'panuipl TPUMEHUMOCTH KJIAaCCUYECKOM MexaHuKHu. [locTynarel cnenmanbHOM TEOpUHU
OTHOCUTEJILHOCTU: HMHBAapUAHTHOCTh MOAYJIA CKOPOCTM CBETa B BaKyyme, HIPHUHIUI
OTHOCUTENFHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHHU U COKPAIICHUE JITTUHBI.

DHEprusi ¥ UMITYJIbC PEIIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChI € YHEPTUEN U UMITYJIBLCOM PEISTUBUCTCKON YaCTHUIBL. DHEPTHUs MMOKOS.

Paszpnen 7. KBanToBasi pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u s3HEPrun GOTOHA € €0 YACTOTOW. DHEPrUsl U UMITYJIbC
¢oroHa.

Otkpeitie u wuccnegoBanue ¢Gotoddpdexra. Ompitei A. [. CronetoBa. 3aKOHBI
¢doroadpekra. Ypapaenue DitHmreirina 1t Gororddexra. «KpacHas rpanuna» Gpororddexra.

JaBnenue cBeta. Onwite [1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckre ycTpocTBa M NpaKTUYECKOe NpuUMeHeHHue: (OoTolrneMeHT, (OTOIATUUK,
COJIHE4Hasi 6arapesi, CBETOIHO]I.

Jlemoncmpayuu

®oTo3¢(heKT Ha YyCTaHOBKE C IIMHKOBOU IJIACTHHOM.

UccnenoBanue 3akoHOB BHENIHETO poTodddhexTa.

Cseronuof.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccesauro o -vactui. [lmanerapras
Mmozens atoma. Iloctynarel bopa. Wznyyenue u morsomenrne (OTOHOB MpH Hepexoie aroMa ¢
OJTHOTO YPOBHS SHEPrUu Ha Apyroi. Buael ciektpoB. CHeKTp ypoBHEN SHEPTUU aToMa BOAOPOA.

BonHoBble cBoiicTBa yactull. Bonnsl ne bpoisnsa. KopnyCkylIsspHO-BOJTHOBOW Jyanu3M.

CHOHTaHHOE 1 BBIHYKJEHHOE U3ITy4YCHHE.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIIEKTPAJIBHBIA aHaJIu3
(cexTpockKoI), 1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue AJIMHBI BOJIHBI Jla3epa.

Habmronenue nuHeYaThIX CIIEKTPOB U3ITYUEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmronenne nuHenvyaroro cekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CJIOXKHOCTb  CTpoeHus  sjapa.  OTKpbiTHE



paaunoaktuBHOCTH. OnbITH Pezepdopaa mo onpeneneHUo cocTaBa pailOaKTUBHOTO U3TyUYEHUS.
CaoiictBa anb(a-, 6eTa-, raMmma-u3Iy4eHus. BiusHue paqnoakTHBHOCTH HA KHUBBIE OPraHU3MBI.

OTtkpeiTHE TPOTOHA U HEeWTpoHA. HykimonHas monens sapa [ eitzenbepra—Banenko. 3apsi
sanpa. MaccoBoe uucio suapa. H3oronsl.

Anbda-pacriazn. DIEKTPOHHBIH U TMO3UTPOHHBIA OeTa-pacmnan. ['amMmma-uzinydeHue. 3aKkoH
PaaroaKTUBHOTO pacnaja.

DHeprus CBA3HM HYKJIOHOB B siipe. SnepHsie cuibl. JlegekT maccol sapa.

SAnepuble peakuuu. JleneHue u CUHTES SIED.

SAnepusiii peakrop. Tepmosimepusiii cunte3. I[IpobmeMbl U MEPCHEKTUBBI  SACPHOM
SHEPreTUKU. DKOJIOTMUECKHUE aCIIEKThI S/I€PHON SHEPIeTUKH.

DOneMeHTapHble YacTulbl. OTKpbITUE TO3UTPOHA.

MeTozbl HAOMIOAEHUS ¥ PETUCTPALH 3JIEMEHTAPHBIX YACTHII.

dyHaameHTallbHbIe B3auMozeiicTBus. EAMHCTBO ¢pu3nyeckoi KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHUe: JOo3UMETp, kamepa Buibcona,
SIIEPHBINA peakTop, arToMHasi Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (GoTorpadusim).

Paznes 8. DineMeHTHI aCTPOHOMUM M AcTPOPUIUKH

Oranel pa3BUTHA acTpoHOMMM. [IpuknazHOe UM MHPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3nH0r0 Heba. Co3Be3aus, sipkue 3BE3/bI, INIAHETHI, UX BUIMMOE JIBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTb. Vcrounuk sHeprum ConHua u 3BE3M. 3BE3IBI, HUX
OCHOBHBIE XapaKTepUCTUKH. J[narpamMma «CHeKTpaIbHbIA KIaCC — CBETUMOCTBY. 3BE3/1bI INIABHOM
MIOCJIEJOBATENBHOCTU.  3aBUCUMOCTh  «Macca — CBETUMOCTb» i1 3BE3]  IVIaBHOMU
MOCJEN0BATENPHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpeMEHHbIE MpPEACTABICHUS O
MIPOUCXOKIAEHUU U 3BoonnK CoslHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Maieunsiii [Tyts — Hama [Manaktuka. [lonoxxenue u asukenne Connna B ['anaktuke. Tumsl
rajakTuk. PanguoranakTuky u kBazapsl. UEpHBIE ABIPBI B Ipax TAJIAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. PazGeranme ramaktuk. Teopwst
bomnbiioro B3psiBa. PesnkroBoe n3iry4eHue.

MacmrabHnas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

Habmronenns HeBOOPYKEHHBIM TJIa30M C MCIIOIB30BAHUEM KOMITBIOTEPHBIX MPHIOKCHUN
JUTSL OTIPEIEIICHUS TTOJIOKEHHUST HEOECHBIX OObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTo noiymapus 1 sipkue 3BE3/1bl.

HaGmronenus B reneckon Jlynsl, manet, Mieunoro [TyTu.

O0o0marniee NnoBTOpeHNe

Ponp ¢u3MKu W acTpOHOMHHM B HSKOHOMMYECKOM, TEXHOJOTHMUYECKOM, COLHUANIbHON U
ATHYECKOH Cepax AeITeTbHOCTH YEIOBEKA, POIIb U MECTO (DU3UKH M ACTPOHOMHUU B COBPEMEHHOU
HAay4yHOH KapTUHE MHpa, poyib (u3nueckoil Teopur B (OPMUPOBAHUU NPEACTABICHUN O
¢u3nvecKkoil KapTUHE MHUpPA, MECTO (U3NUECKOW KapTHHBI MUpPa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOE.

Me:knpenMeTHbie CBA3H

Wzyuenue kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kkimacce ocCymiecTBISETCS € Yy4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMu MaTeMaTuK{, OHOJOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHUHU.

Mesxcnpeomemnvle noHamus, CBA3aHHbIE C M3YYEHHUEM METOJIOB HAy4YHOTO IO3HAHUS:



SBJICHWE, HAy4HBId (akT, rumoresa, (uU3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIoneHwue,
9KCIIEPUMEHT, MOJCIINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxka: perieHre CUCTEMBl ypaBHEHUI, TPUTOHOMETpUYECKHEe (QYHKIMU: CHUHYC,
KOCHHYC, TAHICHC, KOTAHICHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
IPOEKIUU Ha OCH KOOPJHMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC DJIEMEHTAPHBIX (yHKINH,
MPU3HAKH TOA00HS TPEYTOIBHUKOB, ONPEEIICHUE IO MIIOCKUX GUryp u 00bEMa Ted.

Buonocus: snexTpudeckue SIBICHUS B JKUBOM INPHPONE, KojeOaTenbHbIC JBWKEHHS B
KHMBOH TPUPONE, ONTHUYECKHE SBICHHUS B JKUBOW TNPHUPOJE, NEHCTBHE paJUAllMM HA JKUBBIC
OpraHHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Ted,
MEXaHU3MbI 00pa30BaHMs KPUCTAJUIMYECKOM PEMIETKY, CIIEKTPAJIbHBIA aHAIIH3.

Teoepagpus: MarHuTHBIE TONIOCA 3eMITH, 3AJIEKH MArHUTHBIX pyad, (POTOCHhEMKA 3eMHOI
HIOBEPXHOCTH, MTPEACKa3aHUE 3eMIICTPSICCHUI.

Texnonoeus: TUHAN IEKTPOIEpeiad, TeHepaTop MEPEeMEHHOTO TOKa, IEKTPOIBUTATENb,
UHIYKIMOHHAsl Te4yb, pajap, pajuONpUEMHHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHASI OTITHKA, COTHEYHas Oarapest.

2. IINTAHUPYEMBIE PE3YJIIBTATbBI OCBOEHMSA IPOI'PAMMBI
11O ®U3UKE HA YPOBHE CPEHEI'O OBILIEI'O OBPA3OBAHUSA

OcBoenne ydyeOHOro npeamera «@Pu3rka» Ha YPOBHE CPEIHEro O0Iero oO0pa3oBaHHS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYUTHh  JOCTHXKCHHE  CICAYIONUX  JIMYHOCTHBIX,
METAaIpPeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJILTaThl OCBOCHUS ydueOHOro mpeaMeTra «Du3nKay JOKHBI OTPaXKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaroIIUXCsl PYKOBOJACTBOBATHCS COPMHPOBAHHON BHYTPCHHEH
MO3UIMENH JIMYHOCTH, CHCTEMOW [IEHHOCTHBIX OpPHEHTAIMH, TO3WTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM I[IEHHOCTSAM  POCCHHCKOTO  OOIIECTBA,
pacuIMpeHne KU3HEHHOTO OIBITa U OIBITA JEATEIBHOCTH B IMPOIECCE pPeaau3allii OCHOBHBIX
HarpaBJIeHU BOCIIUTATEIILHOM AEITEIPHOCTH, B TOM YKCJIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHMA:

c(OPMHPOBAHHOCTh TPAKAAHCKON MMO3MIMH OOYYaroIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUHCKOr0 O0IIEeCTRa;

OPUHIATHE TPAJAUIIHOHHBIX OOIIEYETOBEUYCCKIUX T'YMAHUCTUYECKUX M JEMOKPATHUECKUX
IIEHHOCTEMH;

TOTOBHOCTbh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpECax TIPaskIaHCKOrO OOIIeCTRa,
y4acTBOBATh B CAMOYIIPABJIEHUH B 00pa30BaTEILHOM OpraHU3allny;

yYMEHHE B3aUMOJIECHCTBOBATh C COIHAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSMA ¥ Ha3HAYECHUEM,

TOTOBHOCTD K TYMaHUTAPHOW U BOJIOHTEPCKOMN EATEIBHOCTH;

2) NATPHOTHYECKOr0 BOCIIUTAHHUS :

CcOPMHUPOBAHHOCTH POCCUHCKON TPaXKTAaHCKOW UICHTHIHOCTH, ATPHOTH3MA,;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHMSIM POCCHHCKHX
y4EHBIX B 001aCTH (DU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

cOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUIECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLIEHMBATH CUTYALMIO U MPHUHUMATH OCO3HAHHBIE PELIEHHUS, OPUEHTHPYSICH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHHA:



ACTETHYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIETO
¢bu3nveckoit HayKe;

5) TpyA0BOIr0 BOCIIMTAHKS :

HHTEpEeC K pa3muuHbiM cdepaM MpodecCHOHAIBHON ACSITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOM, yMEHUE COBEPIIAaTh OCO3HAHHBIN BBIOOP Oy 1yInei mpodeccuu
Y PeaTM30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHMIO M caMOOOPa30BaHUIO B 0071aCTH (PU3MKH HA
MPOTS)KEHUU BCEH JKU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMSA:

c(OPMUPOBAHHOCTh 3KOJIOTHYECKOW KYJIBTYPBI, OCO3HAaHHE TJI00ATBHOrO XapakTepa
9KOJIOTHYECKHX TPOOJIeM;

IUIAHUPOBAHUE M OCYLIECTBJICHUE ACHUCTBUH B OKPY’KAIOLIEH Cpele Ha OCHOBE 3HAHHUS
1eJield YCTOWYMBOTO PAa3BUTHS YEIIOBEUCCTBA,

paclIMpeHre OMbITa JACSITCILHOCTH 3KOJOTHYECKOW HANpaBICHHOCTH HAa OCHOBE
UMEIOIUXCS 3HAHUM 10 PU3UKE;

7) HEHHOCTH HAYYHOT'O MO3HAHMS

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBuThs PU3NIECKON HAYKH;

OCO3HaHUE [IEHHOCTH HAYyYHOU JIeATeTbHOCTH, TOTOBHOCTH B MpoIlecce U3yueHus: (GU3uKu
OCYIIECTBIISATh IPOSKTHYIO M HCCIIEIOBATEIIBCKYIO JIEATEIIEHOCTh HHIUBUAYAIBHO U B TPYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATbHI

Ilo3naBaTebHBIE YHMBEPCAJbHbIE YUeOHbIE JeicTBUS

basoBbie Jiornyeckue 1efcTBUA:

CaMOCTOSITENIbHO (OPMYJUPOBATh M aKTyaJM3UpPOBaTh MpoOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEICIIATH 1IeNIN ACSITeNbHOCTH, 3a]]aBaTh apaMeTphbl U KPUTEPUN UX JOCTUKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUHS B paCCMATPUBAEMbIX (PU3UUYECKUX SBIICHHSIX;

pa3pabaTbIBaTh IJIaH peUIeHHsI TPOOIEMBI C YUETOM aHaN3a UMEIOLINXCS MaTepralbHbBIX
1 HEMAaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJbTATOB IIEIISIM,
OLICHUBATh PUCKHU MOCJIEACTBUI €SI TEIIbHOCTH;

KOOPJIMHUPOBaTh M BBHIMOJHATH pabOTy B YCIOBUAX pPEalbHOTO, BUPTYAJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciegoBare/ibCKue AeiCTBUSA:

BJIa/IETh HAy4YHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHSITHUSAMH M METOAAMH (PU3NYECKOU
HayKH;

BJIa/ICTh HAaBBIKAMU Y4€OHO-HCCIIE0BATENbCKOW U MPOCKTHON AESTEILHOCTH B 00JacTH
(hU3HUKHN, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY MOMCKY METOJIOB PEIICHUS 33134
(bU3MYECKOro CoAepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS;

BIIAJICTh BUJAMHU JACSATEIBHOCTA MO IMOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETallvu,
peoOpPa30BaHMIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUN
y49eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyalW3UpOBaTh 3a/Jady, BBIABUTATH
TUTIOTE3y €€ PEIICHUs, HAXOAUTh apTYMEHTHI JIJIs JJ0OKA3aTeIbCTBA CBOMX YTBEPKACHUH, 3a7aBaTh
napameTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh TIIOJYYEHHBIE B XOJE€ pEHICHUs 3aJa4d pPe3yJIbTaTbl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BATEIHLHOM ACSITEIIBHOCTH, B TOM



Yyclie IPU U3YYeHUU (DU3HKY;

JaBaTh OLUCHKY HOBBIM CUTyallUAM, OLICHUBATH HpHO6p€TéHHBII>'I OIIBIT,

YMETh MEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTUYECKYIO 00JIaCTh HKU3HEACATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTrHHAIbHbIE MTOAXOAbl U PEIICHHUS,

CTaBUTb HpO6JI€MBI U 3aJla4y, JOIMYyCKarOIHUEC aJIbTCPHATUBHBIC PCIICHUA.

Pab6ora ¢ undopmanmeii:

BJIaZICTh HABBIKAMH ITIOJTYUYCHUSA I/IH(bOpMaIII/II/I (1)I/ISI/I‘~IGCKOFO COACpKaHnA N3 HCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IOMCK, AaHaIMW3, CHUCTEeMATHU3alHI0 U
MHTEPIPETANIO HHPOPMAIIMY PA3TUYHBIX BHIOB U ()OPM MPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

HCIIOJIB30BaTh CpPCACTBA I/IH(l)OpMaIII/IOHHl)Ix U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
pEIICHUH KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJad C COOJIIOJCHHEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PECYpPCOCOEpeKeHHs, IPABOBbIX U
ATHUYECKHUX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOrO COAEpPKAHMA B PA3NUUYHBIX (opmarax ¢ Yy4ETOM
Ha3HaueHUs WH(OPMAIIUU U LIETIEBOH ayIUTOPHH, BHIOMpas ONITUMATBHYIO (OpPMY MpeCTaBICHUS
Y BU3yaJIM3aIUH.

KoMmyHukaTHBHbBIEe yHUBepcalbHbIe yueOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOHQIMKTHBIX CUTYallui U CMAT4aTh KOH(IUKTHL,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOUYKY 3PEHHs C HCIOIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMaH/IHOW U MHUBHUyaJbHON pabOTHI;

BbIOMpATh TEMAaTUKy U METOJIbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)K0T'0 WICHA KOJUIICKTUBA;

IIPUHUMATh LEIM COBMECTHOM [IEATENBHOCTH, OPraHW30BbIBATH M KOOPIWHUPOBATH
JEUCTBHUS 10 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JCHCTBUN, PACIIPEAEIIATh POJIA ¢ YYETOM MHEHUI
YYaCTHHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIA/1a U KAXJIOT0 YYaCTHHKA KOMaH/bI B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IPOEKTHI, OLEHUBATh UIEU C MO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B pPa3JIMYHBIX CUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJbHbIE Y4eOHbIE e CTBUSA

Camoopranuzanmusi:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO ACSTENBHOCTh B 00JACTH (DU3UKH U
ACTPOHOMMH, BBISIBIIATH TPOOJIEMBI, CTABUTh U OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbBHO COCTaBJIATh IUIAH PELIEHUs PAacUETHBIX M KAYECTBEHHBIX 3aj]ady, IUIaH
BBITIOJIHEHUSI TMPAKTHYECKOM pabOThl € YYETOM MMEIONIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEIIOYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHsIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JIenaTh OCO3HAHHBIA BBEIOODP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0S OTBETCTBEHHOCTH 3a
pEIICHHE;

OIICHUBATH IPHUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAULIMA B o00nacTu (PU3MKH,
TIOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.



CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIaJIETh HaBBIKAMH [TO3HABATEIBHON Pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTEJIbHBIX MPOIIECCOB, UX PE3YIBTATOB U OCHOBAHU;

MCTIOJIb30BaTh MPUEMBI pe(IIEKCHUH JIJIS1 OLICHKH CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTHI IPYIUX IPU aHAIU3€E Pe3yIbTaTOB AESITEIbHOCTH;

MPUHUMATH ce0sl, MOHMMAas CBOU HEJOCTATKH U JJOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTHI IPYTUX IPU aHAIMU3€E Pe3ysIbTaTOB AESITEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKH.

B npouecce 1OCTHKEHHS JIMYHOCTHBIX PE3yIbTaTOB OCBOCHHS IPOTPAMMBI IO (PH3HUKE A1
YPOBHSI CpeHEero o0IIero oopa3oBaHus y O00ydYarOIUXCsS COBEPUICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPeIoJaralomuii chopMUpOBaHHOCTD:

CaMOCO3HaHUSs, BKJIFOUAIOLIET0 CIOCOOHOCTh MOHUMATh CBOE HIMOILMOHAIIBHOE COCTOSIHUE,
BHJICTh HANPABJICHUS PAa3BUTHUSI COOCTBEHHON AYMOIMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMSI, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJEHUE, CIOCOOHOCTh AaJalTUPOBATHCA K HSMOIMOHAIbHBIM
W3MEHEHUSM U TIPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILlMM, BKJIIOYAIOLIEH CTpEMJICHHE K JOCTH)KEHHIO LEIH U YCIEXY,
ONTHMHU3M, UHUIIUATUBHOCTb, YMEHHUE JIEUCTBOBATH UCXO/SI U3 CBOUX BO3MOYKHOCTEN;

SMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh NMOHUMAaTh 3MOIMOHAJIBHOE COCTOSHUE NPYTHUX,
YUUTBIBATh €r0 IPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIMUX CIIOCOOHOCThH BBICTPAUBATh OTHOIICHUS C IPYTUMU
JTIOBMHU, 3a00TUTHCSI, IPOSIBIISATH MHTEPEC U pa3peliaTh KOH(QIUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xonimy obyuenus B 10 kij1acce mpeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX pPojib U MECTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHOM
Hay4YHOW KapTHUHBI MHUPA, B Pa3BUTHUM COBPEMEHHON TEXHHMKU U TEXHOJIOTMH, B IPAKTHUYECKOU
eITeNbHOCTH JIFONICH;

YUUTHIBATh TPAHUIIBI NPUMEHEHHUS H3YUYCHHBIX (PU3MUECKUX MOAEJeH: MarepHaibHas
TOYKa, MHEpIHaJbHasl cucTeMa OTCYéTa, aOCOJIOTHO TBEPIOE TEJIO, MACATbHBIM ra3, MoJeIn
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIN JJICKTPUUECKUHN 3apsi] IPU pELICHUU
¢bu3nyeckux 3aaad;

pacro3HaBaTh (PU3MUECKUE SIBICHUS (TPOLIECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIAPHO-KMHETHYECKONM TEOPHHM CTPOCHHUS BEIIECTBA U DJIEKTPOJUHAMUKU:
paBHOMEPHOE M PABHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMAJCHHUE Tel,
JIBU)KEHUE 110 OKPYKHOCTH, MHEPLUS, B3aUMOIeHCTBHE Tell, Tu(y3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHE KUAKOCTEW U TBEPIBIX TEJ, U3MEHEHUE 00bEMa TEJI IPU HArpeBaHUU (OXJIAXKACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIIAPEHUE, KOHJIEHCALUs, IUIABICHUE, KPUCTAJUIM3alMs, KHUIICHHE,
BJIQYKHOCTH BO3/1yXa, IIOBBILLIECHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXy MapaMeTpaMM COCTOSIHUS raza B M30IPOLIEcCax, IEKTpU3aLUs Tell, B3aUMOJCHCTBHE
3aps110B;

OIUCBIBaTh MEXAHUYECKOE JABWKEHHE, UCTONb3Yysl (PU3HUECKUE BEIUYMHBI: KOOPJIMHATA,
IIyTh, NIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUia, UMITYJIbC Tejla, KWHETHYeCKas
SHEprus, MOTEHIMalbHas SHEPrusi, MexXaHudeckas paboTa, MEXaHHWYecKas MOIIHOCTb;, HpHU
OINMCAaHUU NMPABUIBHO TPAKTOBATh PU3NYECKUI CMBICIT HCIIOIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS
U eIMHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH
BEJIMYUHAMU;



OIACHIBAaTh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHUS, HUCIOJb3Ys
¢u3nyeckre BEIMYUHBL: JaBJICHHE Ta3a, TeMIlepaTypa, CpeIHss KUHETHYeCKas JHeprus
Xa0TUYECKOr0 JIBHKEHHUS MOJIEKYJ, CPEIHEKBAaIpaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TETUIOTHI, BHYTPEHHsISI dHEprus, padora ras3a, KOd(pQUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
JIBUTaTeJIsl; IPU ONUCAHUM ITPABUIIBHO TPAKTOBATh (PU3NYECKUIA CMBICI HCIIOJIb3YEMbIX BEIMYMH,
ux 00O3HAUeHUS W EIUHMIBI, HAaXOIUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTMMH BEJIUYHHAM;

OIUCHIBaTh U3YUYEHHBIEC AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE SIBICHUS
(mpoueccsl), UCHOAb3Ys (U3NYECKUE BEIWUMHBL JIEKTPUUECKUI 3apsi, 3JIEKTpUYecKoe IMole,
HanpspKEHHOCTh  IOJIS, TOTEHLMAJN, Pa3HOCTb IIOTEHUMANOB; IPHU OINUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3UYECKUM CMBICI MCIOJIb3yEMbIX BEJIMYMH, UX OOO3HAUeHUs M E€AMHULIBL
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMYMHY C IPYTHMH BEITUYHHAMHU;

aHaJIU3UpPOBaTh (PU3MUECKUE NPOLECCHl U SBICHUSA, UCHOIb3Yd (PU3MUECKUE 3aKOHBI U
MPUHLMIIBL: 3aKOH BceMupHoro tarotenud, |, |l u |1l 3axonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKON PHEPTUHU, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHILIUI CYNIEPIO3ULMH CHJI, TPUHIIMII
paBHONpPABUS MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHUS
BELIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEIHENH KUHETHMYECKOW SHEPIMHM TEIUIOBOIO JBUKCHMS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOTO 3aps/a, 3aKkoH KyioHa, mpu 3TOM pa3ianyaTh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOe BhIpa’KEHUE U YCIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLIUIIBI JEHCTBUS MAILLINH, TPUOOPOB U TEXHUYECKHUX YCTPOICTB;
pasauyaTh yCIOBUS MX O€30MacHOr0 UCOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATH 3KCIIEPUMEHTHI MO HCCIIEIOBAaHUIO (U3MUECKUX SIBICHUM M IMPOIECCOB C
WCIIOJIb30BAHUEM  TPSIMBIX W KOCBEHHBIX H3MEpEHu#, TMpu 3TOM  (POPMYIUPOBATH
npobaemMy/3agady U runoTe3y yueOHOro 3KCIepuMeHTa, COOMPaTh YCTAHOBKY U3 MPEIJI0AKEHHOTO
000pyA0BaHUs, TPOBOJAUTD ONBIT U (POPMYITHPOBATH BHIBObL;

OCYIIECTBIISATh TpPSIMbIE M KOCBEHHBbIE M3MEpEeHHs (DU3MYECKUX BEJIWYMH, MPU 3TOM
BbIOMPATh ONTHMAJBHBIM CIIOCOO M3MEPEHHsS U MCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKU
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAY (U3NYECKMMU BEIMYMHAMHU C HCIIOJIb30BAHUEM
NOpSMBIX HW3MEPEHUH, TMPH OSTOM KOHCTPYHPOBAaTh YCTaHOBKY, (HKCHpPOBATH pPE3YJIbTAThI
MOJIyYEHHOH 3aBUCUMOCTU (PM3UYECKUX BEIMYHMH B BUJI€ TaOIUIl U rpauKOB, J€1aTh BEIBOBI 10
pe3ybTaTaM UCCIIEJOBaHMSI;

coOuoaTh NpaBwiia O€30MacHOrO TpyJAa IMpPHU IMPOBEJCHHUU HCCIEAOBAaHUM B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-MCCIEJOBATENbCKOM U  IPOEKTHOW JESATENbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB U J1a0OPaTOPHOro 000py10BaHMUS;

pemaTh pacuy€THBIE 3aJadyd C SBHO 3aJaHHOM (U3UYECKOH MOJENbI0, HCHONb3Ys
¢u3nyeckue 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJla4i BHIOMpATh (GU3UUECKYIO
MOJIeNb, BBIACNATH (U3NYECKHE BEIMYUHBI M (OPMYINbI, HEOOXOAMMBIE IS €€ pelIeHHs,
IIPOBOJIUTH PACUETHI M OLIEHUBATh PEAIbHOCTD MOJIyY€HHOI'0 3HaYeHUs (PU3NUECKOM BEITMUUHBI;

pelaTth KaueCcTBEHHBIE 3a/lau: BBICTpauBaTh JIOTUYECKHU HENPOTUBOPEUMBYIO LIETIOUKY
paccyXJIeHHU C ONIOPOM Ha U3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

UCTIONB30BaTh TPH pEIICHHMH Yy4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OpPMAIIOHHEIE
TEXHOJIOTUM [l IOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllMM U TMPEACTaBICHUS y4eOHOH U
HAYYHO-TIONYJISIPHOW WH(OpPMANWHU, TOJYyYEeHHOH W3 pPa3NWYHBIX HCTOYHUKOB, KPHUTUYECKH
aHaAJIM3UPOBATh MOJyyaeMyIo HHPOPMaLHUIO;

MIPUBOJIUTH IPUMEPHI BKIIaJa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHUE MTPOLIECCOB OKPY KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HaHUSA MO0 (U3MKE B TMOBCEIHEBHOM JKU3HM IS
obecrieueHHs O€30MaCHOCTH IIPU OOPAIEHUHU C TPUOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIs
COXPaHEHHMs 3/I0POBbsl U COOJIIOJICHUSI HOPM KOJIOTHYECKOI0 TIOBEICHUS B OKPYXKAIOLIEH cperie;



paboTaTh B TPYIIIIE C BHIIOIHEHUEM PA3IMYHBIX COIMANIBHBIX POJIeH, IJIaHUPOBATh paboTy
Ipylmbl, palUOHAJIbHO pacupelessiTh OOA3aHHOCTH U IIJIAaHUPOBATh JAESATEIBHOCTH B
HECTaHJApPTHBIX CUTYyallUsX, aJeKBaTHO OIIEHMBATh BKJIAJ Ka)X/[0r0 M3 YYaCTHHKOB I'PYIIBI B
pelIeHne pacCMaTPpUBAEMOM ITPOOIIEMBI.

K koniy obyuenust B 11 kjacce mpeaMeTHble pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:

JIEMOHCTPUPOBATH Ha MPUMEpPAX POJb U MECTO (PU3UKHU B (POPMHUPOBAHUHU COBPEMEHHOU
HAay4YHOW KApTHHBI MHUPA, B Pa3BUTHM COBPEMEHHON TEXHHMKH M TEXHOJIOI'MH, B NPAKTHYECKOU
JEeSTENBHOCTH JIIOJIEH, IeTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAHULBI MPUMEHEHMS HW3YYEHHBIX (U3MUECKUX MOJENEeH: TOYEUHBIH
ANEKTPUUYECKUH 3apsi]l, JIyd CBETa, TOUCUHBI HCTOUHUK CBETA, siIEpHAs MOJIENb aTOMa, HyKJIOHHAs
MOJIeJIb AaTOMHOTO SIApa MPH peIeHNH (PU3NIESCKHX 33/1a4;

pacnio3HaBaTh (u3MYECKUe sBIEHUS (IPOIecChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
IEKTPOAMHAMUKHN U KBAaHTOBOM (DM3MKH: 3JEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHuTHOE JEHCTBUS TOKa, B3aMMOJICHCTBHE MAarHuTOB, 3JIEKTPOMAarHUTHAas
WHAYKIMS, AEHCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBWXKYIIUICS 3apsn,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
MpeyioMIIeHne, UHTepepeHuus, aAudpakuus | MOoJIpU3alMs CBeTa, JUCIEpCHUs CBETa,
tdotoanextpudeckuit 3pdext (hororddekr), cBeToBOE AaBlIeHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOpO/la, ECTECTBEHHAs! U UCKYCCTBEHHAs PaIuOAKTUBHOCTb;

OIHCHIBaTh M3YUYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO NMPOBOJUMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI),
UCHONB3yd (U3NYECKHE BEIWYHMHBI: JJIEKTPUUYECKUI 3apsija, Ccujla TOKa, JJIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOe COMPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOIBIKYIIAs CuJia,
pabora TOKa, WHAYKIHMS MarHUTHOTO ToJs, cuia Ammnepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTyIIKH, SHEPTUsl JIEKTPUYECKOr0 W MAarHUTHOTO IOJIeH, Mepuoa MU YacToTa KosjeOaHui B
Kosie0aTeTbHOM KOHTYpE, 3apsii M CHJla TOKa B MpOIecce TapMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHul, (POKycHOE pacCTOsIHHME M ONTUYEeCKas CHJla JIMH3bI, MPH OMHMCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3UYECKHIH CMBICT HCIOJIB3yEMbIX BEJIMYMH, UX O0O3HAUEHUS M EIUHHULIBL,
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETMUUHY C IPYTMMH BETUYUHAMU;

OINMCHIBaTh H3YYECHHBIE KBAaHTOBbIC SIBJICHHS W TPOLECCHI, HCHOIB3Yys (hu3nyecKue
BEJIMYMUHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, SHEPrus u
uMnyibc (OTOHA, TEpPUOJ TMOoJIypachana, SHEprus CBSA3M AaTOMHBIX SJAEp, INpU OINUCAHUU
MPaBWJIbHO TPAKTOBATh (U3WYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAYeHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMUYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BEJTMUMHBI,

aHaM3UPOBaTh (PU3MUECKUE TPOIECCHl W SBJICHUSA, UCHOIB3YSd (PU3HMUECKUE 3aKOHBI M
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TOCHEAOBATEIbHOTO U MapajljIeIbHOTO COEIWHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKkOH 3JIEKTPOMAarHUTHOW  HWMHIYKIUH, 3aKOH
MIPSIMOJIMHEITHOTO PACIPOCTPAaHEHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DUHIITEHA st HOTOAP P EKTa, 3aKOH COXPaHEHUS YHEPTUH, 3aKOH COXPaHCHUS
HMITyJIbCA, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHsS MAacCOBOTO YHCIA,
nocrynarel bopa, 3akoH pajMOaKTUBHOIO pachaja, IpU O3TOM pas3jindyaTrh CJIOBECHYIO
(hopMyIHpPOBKY 3aKOHa, €ro MaTeMaTHYECKOE BBIPRKEHHE W YCIOBHUS (TpaHHUIbI, OOIACTH)
MIPUMEHUMOCTH;

OTIpE/ICIIATh HAIpPaBJICHHE BEKTOPa MHIYKIUU MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuisl JlopeHna;

CTPOUTDH U OMHCHIBATH H300paKEHUE, CO3/1aBaeMOe TIIOCKUM 3€PKaIOM, TOHKOH JIMH30M;

BBIMOJHATh 3KCHEPUMEHTHI 10 HCCIIEIOBAaHHIO (U3MYECKUX SIBJICHUM M IPOILIECCOB C
UCIOJb30BAHUEM IMPSIMBIX M  KOCBEHHBIX HW3MEpPEHHH: TMpH 3TOM  (HOopMyIHpOBaTh
npoOJieMy/3a1auy U TUIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO



000py10BaHuUs, IPOBOAUTH OIBIT U (POPMYJIMPOBATH BEIBOJIBL;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE HM3MEpPEHHS (DU3MYECKUX BEJIWYHMH, TPU 3TOM
BBIOMpPATh ONTUMAJbHBIM CIOCOO M3MEPEHUs M HCIHOJb30BATh HM3BECTHBIE METOJbl OLEHKHU
MOTIPEIHOCTEN U3MEPEHU;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCII0Ib30BAHUEM IPSAMBIX H3MEPEHHUI:
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOW 3aBUCHMOCTHU
¢u3nyeckux BEIUYMH B BHMJE TaOmul W TpauKoOB, JAeiaTh BBIBOABI 10 pe3yjbTaTaM
HCCIIEI0BaHUS;

coOuroaTh npaBwila O€30MaCHOro TpyJa HpPU IMPOBEIACHUU HCCIEAOBAaHMM B paMKax
y4eOHOr0 SKCHEPHUMEHTa, Y4eOHO-MCCIEJOBATENbCKOM U  IPOEKTHOW JIESITENbHOCTH C
UCIO0JIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB U J1aOOPaTOPHOro 000py10BaHUS;

pemaTh pacuy€THBIC 3aJa4yd C SBHO 3aJaHHON (PU3UYECKOH MOJENbI0, HCIONB3YS
¢u3nyeckye 3aKOHbI U MPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4M BBIOMPATh (PU3UYECKYIO
MOJI€Nb, BBIIEIATh (U3UYECKUE BEIUYMHBI U (OpPMYJIbl, HEOOXOAUMBbIE M €€ pEelIeHus,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEAbHOCTH MOJIyY€HHOI0 3HAaYeHUS (PU3UUECKOM BEIUYHHBI,

penaTh KauyeCTBEHHBIC 3a/Ja4M: BBICTPAUBATH JIOTMYECKH HENPOTHBOPEUYUBYIO LEMOUYKY
paccyXJIeHHU C ONIOPOi Ha U3yUeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

UCIIOJIb30BAaTh IPU PEIICHWH Y4yeOHbIX 3aJau COBpPEMEHHble HH(OPMAIMOHHbIE
TEXHOJIOTUM JUI TOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALMU U TPEACTaBICHUS y4eOHOH U
HAy4YHO-TIONYJISPHONM HMH(POpPMAIMH, IOJYYEHHONH W3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHaAJM3UPOBATh MOJyyaeMylo HHPOPMaLIUIO;

OOBSACHATH MPUHLIUIIBI AEHCTBHSI MAIIUH, TPUOOPOB U TEXHUUECKHUX YCTPOICTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BaHMs B IOBCEAHEBHOM KHU3HH;

MPUBOJUTH MPUMEPHI BKIIaJla POCCUNCKHUX U 3apyOekHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHUE MPOLIECCOB OKPYIKAIOIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUSA MO0 (U3MKE B TOBCEIHEBHOM >KM3HM IS
obecrieueHHs 6€30MacCHOCTH MPU OOpAIIEHUHU C TPHOOpaMH U TEXHUUYECKUMHU YCTPOICTBaMu, JUIs
COXPaHEHMs 310pOBbsl U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTath B TPYIIIE C BHIIOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX POJICH, IIaHUPOBATH paboOTy
IpyNIbl, palMOHAIBHO paclpeneiaTh OOA3aHHOCTH W IIJIAHUPOBATh JEATENBHOCT B
HECTAaHJAPTHBIX CUTYalUsAX, aJeKBAaTHO OLICHMBATh BKJIAJ KaKIOTO M3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpruBaeMoi IpoOIeMBI.

3. TemaTnueckoe IJIAHKPOBAHHE C Y4eTOM padoyeid MpPOorpaMMbl BOCIIUTAHUS
€ YKa3aHUEM KOJIM4YeCTBa YaCOB, OTBOAMMBbIX HA H3yYeHHE KAKIAO0 TeMBbl.
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‘ Pasnea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

DNEeMEeHTHI bubnuoreka I[{OK
5.1 ACTPOHOMHHU U 7 1 https://m.edsoo.ru/
acTpoU3UKHU 7141c97¢c
Hroro no pazneny 7
‘ Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnmoreka [IOK
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Hroro no pazneny 4
Pe3epBHOE Bpemsi 3
OBHIIEE KOJIMYECTBO
YACOB I1O 63 4 7
[TPOT'PAMME

Kputepuu ouenuBanus y4eOHbIX T0CTH:KeHH 00ydaromuxcs no pusnke yCTaHABIUBAIOT
COOTBCTCTBUEC HWHAHWBUAYAJIbHBIX 06p330BaTCJ'II)HI>IX )IOCTI/I)KCHI/II\/'I 06yqa}01111/1xcs[ IJIAaHUPYCMBIM
pe3ynbTaTaM 0CBOeHHUs 00pa3zoBarenbHOM mporpaMMel, TpeboBanusM OI'OC HauaapHOTO U
OCHOBHOTO 0011Ier0 00pa30BaHwsl, KOTOPHIC MPOIUCHIBAIOTCS B pa00YNX yUESOHBIX MPOTrpaMMax.
[Ipu onpenenennu ypoBHS YU4eOHBIX JOCTHKEHUH 1O (U3HUKE OIICHUBACTCS:

- BIIQJICHUE TEOPETUICCKUMHU 3HAHUSIMU;

- YMEHHE HUCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TIPH PEIICHUH 3a1a4 WU YIIPaKHEHUH
Pa3INYHOIO TUIIA (pacquHBIX, SKCIICPUMCHTAJIbHBIX, KAUCCTBCHHBIX, KOM6I/IHI/Ip0BaHHBIX u )Ip),
- BIIQJICHHE MPAKTUYECKUMH YMEHUSIMU ¥ HaBBIKAMU TIPY BBIMIOJTHEHUHN J1a00paTOPHBIX padoT,
HaOMIOICHUHA U (GU3UIECKOTO MPAKTUKYMA.

Kpurtepuu onieHnBaHusl YCTHBIX 0TBETOB 00y4Ya0 M XCSH

OTMeTKa

5 (OTIMYHO) CTABMUTCH, €CJIM 00YUAKOIIHIiCS:
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- MOHUMAET (PU3UYECKYIO CYIIHOCTh PACCMATPUBAEMBIX SIBJICHUN U
3aKOHOMEPHOCTEH;

- YMeeT HOATBEPIKIAATh 3aKOHBI M TEOPUU KOHKPETHBIMU IIPUMEpPAMU U IPUMEHUTD
UX B HOBOU CUTYallMU U IIPU BBIIIOJHEHUH IIPAKTUYECKUX 3aJaHUM;

- JaeT TOYHOE ONpPEEICHNE U UCTOJIKOBAHUE OCHOBHBIX MTOHITHI, 3aKOHOB,
Teopnﬁ, a TaKXXC MMPaBUJIBHOC OIIPCACIICHUC (1)I/I3I/I‘-ICCKI/IX BCJINYHH, UX CAUHUI] U
CIoco0O0B U3MEPEHUS;

- TCXHUYCCKH I'PaMOTHO BBITIOJIHACT (bPIBI/I‘ICCKI/IC OIIBIThI, YCPTECIKU, CXCMBI,
rpaduKu, COMyTCTBYIOIINE OTBETY, TPABUIILHO 3aITUCHIBAET (DOPMYJIBI, MTONB3YSICh
MIPUHSATON CHCTEMOM YCIOBHBIX 0O003HAYCHHI;

- TIPU OTBETE HE MOBTOPSET JOCIOBHO TEKCT YUeOHUKA, a yMEET 0TOOpaTh IMIaBHOE,
00HapyKMBaeT CAMOCTOSITENIBHOCTh 1 apIYMEHTHPOBAHHOCTD CYXICHUN, yMeeT
YCTaHOBUTH CBSA3b MEXKIY M3y4aeMbIM U paHee U3yYEHHBIM MaTepHalioM 10 KypCy
¢u3uKy, a TAaKXKE C MaTEPUAIIOM, YCBOCHHBIM IIPU U3YUCHUH JAPYTHX CMEKHBIX
MPEIMETOB;

- YMCCT NOAKPCIUTE OTBET HECIIOKHBIMU ACMOHCTPALITMOHHBIMHA OIIBITAMU;

- YMEeT JeNaTh aHallnu3, 00001IeHUs U COOCTBEHHBIE BHIBOJIBI 110 TAHHOMY
BOIIPOCY;

- YMEET CAaMOCTOSITEIIbHO M PAIMOHATIBHO PadOTaTh C Y4EOHUKOM,
JIOTIOJIHUTEIBHOMN JINTEPATypOil U CIIPABOYHUKAMH.

4

(X0po1110) CTABUTCS, €CJIN 00yYaKOIIMiics:

- IPOSIBIIICT 3HAHUA U TIOHMMAHUE OCHOBHBIX MOJIOKEHUH (3aKOHOB, OHATHIA,
bopmyn, Teopuii);

- IOSICHSIET SBJICHUS, CAMOCTOSITEIIFHO UCTIPABIISICT JIOMYIIEHHbIE HETOYHOCTH;

- 1aeT OTBET Oe3 MCIONIB30BaHUS COOCTBEHHOTO IIJIaHa, HOBBIX IIPUMEPOB;

- HE MOXKET MPUMEHSTh 3HAHUS B HOBOW CHTYaIlnH;

- HE MCIIONB3YET CBA3CH C paHee N3yuYeHHBIM MaTepHalIOM U MaTepUaJIOM,
YCBOCHHBIM TIPH U3YYECHUH JPYTHX MTPEIMETOB;

- IOy CTHII OJIHY OIIMOKY Wi He OoJiee IBYX HETOYETOB M MOXKET UX UCTIPABUTH
CaMOCTOSATEJIFHO MITH ¢ HEOOIBIION MOMOIIBIO YUUTEIIS.

3 (Y10BJIETBOPUTEJIbHO) CTABUTCS, €CJIH 00yUAKOIIMHCS:

oOHapyXMBaeT OTJeNbHbIE MPOOEIbl B YCBOEHUHU BOIIPOCOB Kypca (pU3uKH, HE
IPEMATCTBYIOIIME JaIbHEUIIEMY YCBOCHHIO TPOrPAMMHOI0 MAaTEPHAIa;
UCIBITHIBAET 3aTPYIHEHUS B IPUMEHEHUH 3HAHUI, HEOOXOUMBIX JIJIsl PELICHUS
3a/1a4 pa3JINyYHbIX TUIIOB;

He 00bsCHSIET KOHKPETHBIE (DU3HUECKHE SIBJICHUS HA OCHOBE TEOPUI U 3aKOHOB;
HE MPUBOIUT KOHKPETHBIX IPUMEPOB IPAKTUUECKOTO MPUMEHEHHSI TEOPUU;
BOCIIPOM3BOJIUT COJIEpKaHUE TeKCTa yueOHHMKA, HO HEJJOCTATOYHO TOHUMAET
OTZEJIbHBIE NTOJIOKEHUS, UMEIOIINE BaXXKHOE 3HAYEHHUE B ITOM TEKCTE;
HE0CTAaTOYHO MMOHUMAET OT/IEIbHbIE TOJO0KEHHSI IPU BOCTIPOU3BEICHUH TEKCTA
yueOHHUKa;

OTBEYAET HEMOJHO HA BOMPOCHI YUUTEIS, JOMYCKasi OJHY-JBE IPyOble OLINOKH.

2 (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CJIM 00yYAKOLIUIICH:




HE 3HA€T ¥ HE TIOHUMAET 3HAYUTEIbHYIO HJIM OCHOBHYIO YaCTh IPOrPAMMHOTIO
MaTepuala B Ipeiesax MOCTaBICHHBIX BOPOCOB;

uMeeT cl1abo chopMyITHpOBAaHHBIC U HETIOIHEIC 3HAHUS;

HE YMEeT MPUMEHSTh 3HaHUSI K OOBSICHEHHUIO U PEIICHUI0 KOHKPETHBIX BOIIPOCOB
W 3aJ1a4 1o o0Opasity;

HE MOXET IIPUBECTH OIBITHI, MOATBEPKIAIOIINE BOIIPOCH KOHKPETHOTO
U3y4YCHHOTO Marepuaa;

C TIOMOIIIBIO YUYUTENSI OTBEUAET Ha BOIIPOCHI, TPEOYIOIINE OTBETA «1a) WM «HET»
IpY OTBETE J0ITyCcKaeT OoJiee IBYX IrpyObIX OMMOOK, KOTOPhIE HE MOXKET
WCIPABUTH JaKe MPH MOMOIIU YUUTEIISI.

1 (Hey10BJIETBOPUTEJIHHO) CTABUTCS, €CJIH 00yYAIONIUIACH:

1 - HC MOXXCET OTBCTHUTH HU HAa OAUH U3 IIOCTABJICHHBLIX BOIIPOCOB.

Kputepun onleHUBaHHUs CAMOCTOSITEJILHBIX U KOHTPOJBHBIX padoT

OCHOBHBIM KpUTEpUEM OIICHWBAHUS YYEOHBIX JOCTIDKCHHH OOYyYalOLIMXCS SIBISETCS yMEHUE
peiaTh 3a7a4m, CI0KHOCTh KOTOPBIX OMpPeaeseTCs:

1) KOIMYECTBOM IMpaBWIBHBIX, I[OCJIEIOBAaTEIbHBIX, JIOTUYECKUX IIaroB M ONEPALUH,
OCYIIECTBIIIEMbIX 00yuaromumcs. TakuMu 11araMu MOYHO CUUTaTh YMEHHE:

- YSICHUTD YCJIOBUE 33]1a4U;

- 3arucaTh €ro B KpaTKOM BHJIE;

- CIeNaTh CXeMY HJIM PUCYHOK (10 HEOOXOTUMOCTH);

- OTIPE/IeNUTh, KAKUX JIaHHBIX HE XBaTaeT B YCJIOBUU 3aJa4, U HAWUTU UX B TaOIHIIAX WU
CIIPaBOYHHUKAX;

- BBIPa3UTh BCE HEOOXOIUMBIE JIJIsl pEIIeHUs BeTHMUuHbI B equannax CH;

- COCTaBUTH (B MPOCTHIX CIIy4yasiX BIOPaTh) GOpMYITy 1715l HAXOXKIEHUS] ICKOMOM BEJIMYHHBI,
— BBITMIOJTHUTHh MaTeMaTU4eCKue ACHCTBUS U OTIepaIuiy;

- BBIUMCIIUTh 3HAYCHHSI HEU3BECTHBIX BEJINYUH;

- aHAJIM3UPOBATh U CTPOUTH IpapuKu;

- [10JIb30BaThCsl METOJIOM Pa3MEPHOCTEH JIJIsl MPOBEPKH NMPABUIBHOCTHU PELLICHUS 3aa4H;

- OLICHUTH TOJTYYEHHBIN pPE3yJbTaT U €10 pealbHOCTh;

2) pallMOHAIBHOCTH BRIOPAHHOTO CIIOCO0A PeIleHus;

3) Tuna 3aga4n (KOMOMHUPOBAHHAS ), TUTIOBAS (TI0 aJITOPUTMY ).

I'pyovimu cuumaiomcesa credyrowjue owiuoOKu:

- HE3HAHWE OIPEEICHUS OCHOBHBIX MOHSTHN, 3aKOHOB, MPABHJ, OCHOBHBIX TOJOXCHHMA
TEOpUH, HE3HaHHe (OpPMYI, OOIMETPUHATHIX CHUMBOJIOB 0003HAUCHUN (PU3UYECKUX BEITUYHH,
€IMHULL UX U3MEPEHUs;

- HE3HAaHWE HAUMEHOBAaHUI €IMHUIl U3MEPCHHSI,

- HEYMEHUE BBIJICIUTH B OTBETE ITIaBHOE,

- HEYMEHUE TIPUMEHSATh 3HAHUS TS PEIICHUS 33719 M OOBSICHEHUS (U3NUICCKUX SIBIICHUM,
- HEYMEHUE JIeTIaTh BEIBOJIBI U 00001IeHUS,

- HEYMEHUE YUTaTh U CTPOUTH TpadUKH U IPUHIIUIIHATIBHBIE CXEMBI,

- HEYMEHHE TOATOTOBUTH YCTAHOBKY WM JIAOOpAaTOpHOE 000pyAOBaHHE, MPOBECTH OIIBIT,
He00X0IUMbIE PacyeThl MIIK UCIIOIB30BATh MOyUYeHHBIEC JaHHBIE AJI BHIBOJIOB,

- HEYMEHUE T0JTH30BATHCS YICOHHUKOM ¥ CIIPAaBOYHUKOM 110 (PU3HKE U TEXHUKE,

- HapyIICHHE TEXHUKHU O€30MMacCHOCTH MPH BHIMOIHEHUN (PU3HUECKOTO HKCIIEPUMEHTA,

- HEOpEeKHOE OTHOIICHHE K Ta00paTOpHOMY 00OPYIOBAHUIO U U3MEPUTEIBHBIM MPUOOpaMm.
K nezpyovim omuodkam cnredyem omuecmu:




- HETOYHOCTh (POPMYJIHPOBOK, ONPECIICHUI, TOHSATHIA, 3aKOHOB, TEOpPWH, BbI3BAHHAS
HETIOJIHOTOM OXBaTa OCHOBHBIX MPH3HAKOB ONPEACISEMOro MOHITHSA WIH 3aMEHON OHOTO-IBYX
U3 ATHX MPU3HAKOB BTOPOCTEIICHHBIMH,

- OMMOKK TIPU CHATUU TIOKA3aHWH C M3MEPUTEIBHBIX MPHOOPOB, HE CBSI3aHHBIC C
OTIpe/IeNIEHUEM LIEHBI JCTICHUS IIKAJbI (HallpUMep, 3aBUCSIIINE OT PACTIONIOKECHHS U3MEPHUTEITHLHBIX
MpUOOPOB, ONITUYECKUE U JIP.),

- omuOKH, BBI3BaHHBIE HECOOIIOICHUEM YCIOBHI IMPOBENCHUS ONbBITA, YCIOBUH pabOTHI
M3MEPUTEIIBHOTO TIPUOOpa (HEypaBHOBEIICHHBI BECHI, HE TOYHO ONpEIelieHa TOYKa 0TCUETa),

- OIITMOKH B YCIIOBHBIX 0003HAYCHUSAX HA MPUHIMITHATIBHBIX CXeMaX, HETOYHOCTh rpaduka 1
Ap-,

- HEpalMOHANBHBI METOJ PEIICHUS 33Ja9d WM HEAOCTAaTOYHO MPOMyMaHHBIA IUTaH
YCTHOTO  OTBeTa (HapylleHHUe JIOTUKH, TIOAMEHAa  OTJCJIBHBIX  OCHOBHBIX  BOIPOCOB
BTOPOCTETIEHHBIMHU ),

HEepalMOHAIBHBIE METOABI Pa0OTHl CO CIIPABOYHOW M JPYTOi JTUTEpaTypoil, HEYMEHHUE pelaTh
3a/1a4¥ B 00IIIeM BHUJIE.

Kpurtepnu oneHuBaHus y4eOHbIX JOCTHKEeHUH 00yUYaroLuXCcsl PH

BbINIOJIHEHHH JIA00PATOPHBIX U MPAKTHYECKUX padoT

[Ipu onleHUBaHUM YPOBHS BJIaJICHHS 00yUYarOIIUMCS PAKTHYECKUMHU YMEHUSMHU M HaBBIKAMU BO
BpEMs BBINOJHEHHS (PPOHTAIBHBIX TAOOPATOPHBIX pabOT, SKCIEPUMEHTAIBHBIX 3aj1a4, paboT
(U3NIECKOTO MPAKTUKYMA, MPAKTHYECKUX PadOT YUUTHIBAIOTCS 3HAHUS aJITOPUTMOB
HaOJII0ICHMs, 3TAIIOB MTPOBE/ICHUS UCCIIEI0BAaHM (IUIAaHUPOBAHKE OIIBITOB UJIM HAOIIOIEHUH,
cOopa yCTaHOBKH IO CXEMe; IPOBEACHNE HCCIIeIOBAHNUS, CHATHE MTOKa3areiel ¢ mpruoopoB),
oopMiIeHHE pe3ynbTaToOB UCCIIEA0BAaHUS — COCTABICHHE TAaOIMLL, TOCTPOCHHUE I'PapUKOB U T.I1.;
BBIUMCJIEHUS MOTPEUIHOCTEN 3MepeHust (110 He00X0TUMOCTH), 000CHOBAHKE BHIBOAOB 10
MIPOBEIEHHOMY SKCIIEPUMEHTY WM HAOII0CHUIO.

VYpOBHU CIIOKHOCTH JIaOOPATOPHBIX WIIM MTPAKTUUECKUX PaOOT ONPEeIIsIIOTCS:

- Cofiep>)KaHUEM U KOJIMYECTBOM JIOTIOTHUTENBHBIX 331aHUI U BOIIPOCOB 110 TeMe pabOTHI;
- Pa3IMYHBIM YPOBEHb CAMOCTOATEIBHOCTH BBINOIHEHHS pabOoThl (U MOCTOSHHON
MIOMOILY YYUTEJIS, BBIIOJHEHNE TI0 00pa3ily, oAPOOHON MM COKpAIlEeHHON UHCTPYKIUEH, O6e3
HUHCTPYKIINN);

- opraHu3aiuei HecTaHIapTHBIX cUTyauui (popMynupoBka oOydaromumMcst eI padoThl,
COCTaBJICHHE UM JIMYHOTO IJIaHa paboThl, 000CHOBAHUE €T0, ONpeAesieHHe TPUOOPOB U
MaTepuasoB, HyKHBIX JUJISl €€ BBIIIOJHEHUS], CAMOCTOSATEILHOE BHITIOJTHEHHE PabOTHI M OLIEHKA €€
pE3yNbTaTOB).

O0s13aTeNIbHO YUUTHIBATh IPU OLICHUBAHNUHU COOJIOIEHUE 00yUYaroIUMCs PaBUII TEXHUKH
0€301acCHOCTH BO BpEMsI BBIIIOJHEHUS JIAOOPATOPHBIX paboT, MPaKTUYECKUX padoT U paboT



Me
K KpuTtepun oneHnBaHus CaMOCTOATEIbHBIX H KOHTPOJIBLHBIX padoT
a
5 (OTJIMYHO) CTABUTCH, €CJIU 00YUAKOLIHIiCS:

g | CAMOCTOATENBHO  peracT KOMOMHUPOBaHHbIC THUIIOBBIE 3a/a4dl CTAHJAPTHBIM MU

OPUT'MHAJIBHBIM CIIOCOOOM, pEIIaeT HECTaHJIAPTHBIC 3a/1a4H.

4 (Xopo11o) CTABUTCS, €CJIH 00yYaAOIIHACS:

CaMOCTOSITEJIBHO PEIIaeT TUIIOBBIC 33/]a4U U BBITTOIHSAET YIPAXKHEHUS [0 OTHOM TEME, MOXKET
4 | obocHOBaTh M30paHHBIA criOcOO pemieHus. B pemeHnn 3agaun AOMYyIIEHO HE Oojiee BYX

HECYIIECTBEHHBIX OIIMOOK, MOMy4YeH BEPHBIN OTBET.

3 (y10BJIETBOPHUTEIbHO) CTABUTCS, €CJIH 00yYAKOIIMIACS:

pemiaeT TUIOBBIC MPOCTHIE 3a1a4n (1Mo o0pasily), 0OHAPYKHBAET CIIOCOOHOCTH 0OOCHOBATh
3 | HEKOTOphIC JIOTUYECKHUE MIATH C TOMOIIBID YyUYUTENs. B JIOTHUECKHX pacCyX JICHUSX HET

OIMOOK, HO JTOMYyIIeHa CyIIeCTBeHHAs OINOKA B MAaTeMaTHUYECKUX JEHCTBUSIX.

2 (Hey10BJ1€TBOPHUTEIbHO) CTABUTCS, €CJIN 00y4YaloUIUiics:

3agaua He peuieHa. J[omyieHbl CyIIECTBEHHbIE OIMIMOKH B JIOTUYECKUX PACCYKICHUSX.
2 | Obyyaromuiics pa3nuyaeT GU3NUecKre BEIHUYMHBI U €IUHULBI U3MEPEHHUS [0 ONPEIeIICHHOM

TeMe, C OIMOKaMH OCYIIECTBIISET MPOCTEHIIINE MAaTEMAaTHIECKUE ICHCTBHS.

1 (Hey10BJIETBOPUTEJIBHO) CTABUTCSH, €CJIH 00YYAKOIIMIiCS:

3anmada He permieHa. OOyyaronuiicss He yMeeT pa3nuuarh GU3MYECKUE BEIUYUHBI, €AHHUIIBI

1 | usMepenus no omnpene’leHHON TeMe, He pellaeT 3a/J1ayd Ha BOCIPOU3BOACTBO OCHOBHBIX

(I)OpMy'J'I C IIOMOLIBIO YUUTCIIAI; HE OCYHICCTBIIACT HpOCTCI\/'IH_II/Ie MaTeMaTH4EeCKUE ICHCTBUS.

(u3MYECKOro MpakTUKyMa.

Ormerka | Kpurepum oneHuBaHHsA JJa0OPATOPHBIX U MPAKTHYECKUX padoT

5 (OTJIMYHO) CTABUTCSH, €CJIU 00yYaKOIIMIiCs:

BBITIOJIHSCT BCEC TpC6OBaHI/I${, NpEAYyCMOTPCHHBIC AJIA AOCTATOYHOTO YPOBHA,
orpeJieNsIeT XapaKTepPUCTHUKU MPHUOOPOB U yCTAaHOBOK, OCYIIECTBIISET IPAMOTHYIO
00paboTKy pe3ynbTaToB, paCCUUTHIBACT MOrPEeUIHOCTH (eciiu TpeOyeT pabora),
aHAJIM3UPYeT U 0OOCHOBBIBACT MOJTYUYECHHbIE BBIBO/IBI HCCIIEIOBAHUS,
000CHOBEIBAET HAJIMYHE MOrp€IIHOCTHU MMPOBEACHHOI'O SKCIICPUMECHTA NI
HaOmoaeHus. PaboTa BHINOIHEHA MOJHOCTBIO U MPaBUIIBHO, CIE€TaHbI
IMPaBUJIbHBIC Ha6J'IIO)IeHI/I$I M BBIBOJBI; OKCIICPUMECHT MPOBCJACH C YUCTOM ITpaBHII
TEXHUKHU 0€30MaCHOCTH; IPOSIBIIEHBI OPTaHU3A[MOHHO-TIPAKTHUECKHUE YMEHHS U
HaBBIKH (TTOICPKUBAIOTCS YMCTOTA pabOYEeTO MECTa U MOPSIOK Ha crojie). OTuer
0 pabote oopmieH 6e3 OmMOOK, 1O MIIAHY U B COOTBETCTBUU C TPEOOBAHUSMU K
0OPMJICHHUIO OTYETA.




4 (XOpo1I0) CTABUTCS, €CJIH 00y4arIIHUiiCcs:

CaMOCTOSITEJIBHO MOHTHUPYET HEOOX0IMMOE 000PY/I0BaHKE, BBITIONHAET padoTy B
MOJTHOM 00beMe ¢ COOMI0IEHUEM HEOOXOIMMOM MOCIeT0BATEILHOCTH IPOBEACHHUS
OIIBITOB N H3MepeHHI7I. Pabora BrITONIHEHA IMMPpaBUJIbHO, CACIaHbI IIPAaBHUJIbBHBIC

4 HaOJIOIEHUS U BBIBOJIBI, HO TIPH 3TOM SKCIIEPUMEHT MPOBEIEH HE MOJIHOCTHIO WK
JIOTYIIIEHBI HECYIIECTBEHHBIE OITMOKHN B paboTe ¢ o0opyaoBaHueM. JlOMyIeHbI
OJHa WJIN JBC HCCYIICCTBCHHBIC OH_II/I6KI/I B O(bOpM.HeHI/II/I IIMCBMCHHOI'O OTHETA O
pabore.

3 (Y10BJI€TBOPHUTEJIbHO) CTABUTCS, €CJIM 00yaAIOIUICS:

BBITIONTHSET PaboTy 1Mo 00pa3iy (MHCTPYKIIUH) WK C TIOMOIIBIO YIUTEIIS,
pE3yibTaT pa6OTLI Y4Y€HHKA Ja€T BO3MOKHOCTH CACIIATh IMMPABUJIBHBIC BBIBOAbI HJIN
uXx yacTh. PaboTa BBINIOJIHEHA MPABUIIBHO HE MEHEE Ye€M HAIlOJIOBUHY WIIH
JIOTTyTIEHa CYIIECTBEHHAs OIIMOKA B XOJ/I€ SKCIIEPUMEHTA, B O0ObSCHEHHH, B
oopmieHHH pabOTHI, B COONIOACHUN TIPABUII TEXHUKH O€30MTaCHOCTH, KOTOpast
UCTIPABIISIETCS IO TPEOOBAHUIO yuuTelIs. JIOMyIIICHBI OJfHA WITU JIBE CYIIECTBCHHBIC
omurOKH B 0()OPMIICHUH MMCHMEHHOTO OTYETa O BBHIMOIHEHHH JTA00PATOPHOU HITH
NpaKkTHIECKOU padoTe.

2 (Hey10BJIEeTBOPHUTEIBLHO) CTABUTCSH, €CJIU 00yYaKOIIHiics:

HA3bIBACT HEKOTOPHIC MPUOOPHI U MX HA3HAUCHUE, IEMOHCTPUPYET YMEHUE
M0JIB30BaThCsI HEKOTOPHIMU U3 HUX. PaboTa BBIOJTHEHA MEHEE YeM HAIlOJIOBHHY.
Jomymiens! 1Be (1 0oJiee) CyIIeCTBEHHBIC OMMOKH B X0O/I¢ YKCIICPUMEHTA, B
00BbsICHEHUH, B 0(DOPMIICHUHU MUCEMEHHOTO 0TYETa O paboTe, B COOMIONCHUH
TEXHHUKH 0€30TIACHOCTH, KOTOPBIE YUAIIHICS HE MOXKET HCIIPABUTH JIAXKE 11O
TpeOOBAHUIO YUUTEIIS.

1 (Hey1OBJIETBOPUTEJIBHO) CTABUTCS, €CJIH 00yYAKOIIHIiCS:

HE MOJKET Ha3BaTh MPHOOPHI U MX Ha3HAYEHHE, HE YMEET TOJIb30BaThCs
OOJIBIIMHCTBOM U3 HUX, HE MOXET COCTABUTh CXEMY OIbITA C TIOMOLIBIO YUUTEIIS.
OTCyTCTBYET OTYET O BBIIIOJIHEHUU pa0boThl. PaboTa HE BBINOIHEHA.













