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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU U TpeOOBaHUI K pe3yiabTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTEeNbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom denepanbHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenoiaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHU3aIuaX Poccuiickoi denepanum, pEeAUTU3YIOLINX OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copnepxanne mporpaMMmbl 1Mo (u3MKe HaAmMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBl Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHun ux ¢usnke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
noaxona. I[lporpamma mo ¢wusmuke coorBerctByeT TpedoBanusm PI'OC COO
IUIAHUPYEMBIM JIUYHOCTHBIM, MPEAMETHBIM M METANpPEeAMETHBIM pe3yJibTaTaM
OOy4eHMsI, a TaKXE€ YYHUTHIBAET HEOOXOJUMOCTh PpEaTU3aAlMUU MEXKIPEIMETHBIX
CBsA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YUe€OHBIMHM TMpeameTamMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC €W M3Y4YeHHUS (DM3WKUA HA YPOBHE CPEIHETO OOIIEeTO
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHEHIE,
MeTarpeMeTHbIe, IpeMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIbTAThl OCBOCHMSI Kypca (pr3uku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay» mo rogam o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINH BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (DU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, H3ydaeMbIX XHMHEH, OHOJIOrHueH,
¢usnueckoir reorpadueld u actpoHomuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHHe (U3UYEeCKUX 3HAHUW  OmpeenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTHMM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MUpa OOydaromwuxcs, B (GOpMHUPOBAHHUE YMEHUU MPUMEHSITh
HAYYHBIN METO/]I TO3HAHUS MIPU BHIMIOJTHEHUN UMU YY€OHBIX UCCIIEIOBAaHUM.

B ocHOBYy kypca ¢u3mKud I ypOBHS CpEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PAJ HWIeH, KOTOpPble MOXKHO pacCMaTpuBaTh KaK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3JieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoesa cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
00bennHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBiseTcs
(dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzaunus IpeanonaraeT HCIOJIb30BaHNE
T'YMaHUTApHOTO TOTEHIMaNa (U3MUECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEM OOLIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU IIpoOIeMamMu.

Hoess npuxnaomoit  manpaenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
VU3YyYECHHBIX TEOPUHN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TOCPEICTBOM BBEICHHUS DJIEMEHTOB
COJepKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTWU, a TaKxke OOCYXKIECHHs
npo0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKONW O€30MaCHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHusl ABJISAIOTCS (usmueckue Teopun (popmupoBaHUE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O NPHUPOAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUH, I ONUCAaHUS €CTECTBEHHO-HAyYHbBIX SIBJICHUH U
IIPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (DM3HKH peau3yercs Mpexse
BCEro 3a CUET OpraHu3alliy SKCIEPUMEHTAIBHOU JESITENIbHOCTH 00Yy4YaroluXcsl.
st 6a3oBoro ypoBHSI Kypca (U3MKA — OTO MCIOJIB30BAHHE CHUCTEMBI
(pOHTABHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JaOOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OOIIUN CIHCOK YUEHHUUECKUX
NpakTUYeCKUX paldoT. BhiieneHrne B yka3zaHHOM IepedHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSI W OLUEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHalleHus kabunera Qusuku. Ilpu »>TOM oOOecrneunBaeTcss OBJAJEHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIICIOBAHMS
3aBUCUMOCTEH (U3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHuE yOENsSeTCA PEUIEHUI0 PAaCUETHBIX M KAaYeCTBEHHBIX
3anay. [Ipu aTOM UIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3UYECKON MOJIEIIBIO, MO3BOJIAIOIINE TPUMEHITh N3YUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OAHOrO pa3lena Kypca, TaK U HHTErpUpYys 3HaHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (U3MYECKUX SIBIIEHUM M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOAENU IS CUTYalMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapakKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaigbHO-
TEXHUYECKOMY O0OecreueHni0 y4dyeOHOro mpoiecca 0a30BbI ypOBEHb Kypca
($U3MKHU Ha ypOBHE CpEeIHEr0 O0IIero 00pa30BaHus JOIKEH U3yYaThCsl B YCIOBHUIX
OpeaMeTHOro KaOuHeTa (U3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHeTa
pPEAMETOB €CTECTBEHHO-HAYy4yHOro IMkia. B kaOuHere (GU3MKH JOJDKHO OBITh
HEO0OXO0IMMOe JlabopaToOpHOE OOOpY/IOBAaHUE [Jis BBIMOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3uKe y4eHHYeCKUX MPAKTUYECKUX paboT U JAEMOHCTPALMOHHOE
o0opyioBaHUE.

JleMoHCTpallioHHOe 000pyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U OOECHEYMBAET IMOCTaHOBKY
NEPEUMCICHHBIX B TMporpaMmMe MO (U3NKE KIIOYEBBIX JIEMOHCTpAIMi IS
UCCIIEIOBAHUSA  M3Y4YaeMbIX SIBJIEHUHM M  NPOLECCOB, HSMIUPUYECKUX U
(GbyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabGopatopHoe 00OpynOBaHWE JII YYEHHYECKUX MPAKTHUECKUX padboT
dopmMupyeTcsi B BHJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTHYecKhe KOMILIEKThI
1a00paToOpHOro O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CHCTEM B BUJE IIU(PPOBBIX J1aOOpaTOPHI.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHHUS OOY4YaIOIIUXCA K HAy4HOMY
U3YYCHHUIO TPHUPOJIbI, PA3BUTHE HMX MHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJI€ TO3HAHUS U (popMUpOBaHUE
HCCJIEI0BATEIHCKOI0 OTHOIIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMUpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3Yy4eHHUs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMeHUH OOBSACHATH SBJICHUS C  HUCIOJb30BAHUEM
bu3ruecKnX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue mnpenacTaBICHUN O ponu (PUUKHU NIJI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

Joctkenue 3Tux 1enei o0ecrneuyrnBaeTcsl peuieHueM CeIyIoluX 3a1ad B

npolecce u3y4eHust Kypca (GU3UKu Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e MpuodOpeTeHue CHUCTEMBI 3HAHUN 00 [2[11170'¢ bu3nIECKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (DU3HUKY, JJEKTPOAMHAMHKY, KBAaHTOBYIO (HU3UKYy U
AJIIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHSATH TEOPETUUYECKHE 3HAHUS  JJIs
OOBsICHEHUsS (DU3UYCCKUX SIBJICHUH B TPUPONEC W JUIA TNPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEHEBHOMN KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUS pPa3JUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
(¢u3nyueckol MOJENbl0, 3aJad, IOAPa3yMEBAIOIIUX CAMOCTOSATENbHOE
co3laHre PU3NYECKOr MOJIeNH, aJIeKBATHON YCIIOBUAM 3aauH;

e TMOHUMaHUE (U3MYECKUX OCHOB U MPHUHIMIIOB JIEUCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILILYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITENHHOIO IJIAHUPOBAHMS U MPOBEACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpeTaluu HUHQPOpPMAIIHH,
OIpPEIETICHUS] IOCTOBEPHOCTHU MOJTYYEHHOT O PE3YJIbTATA;

e CO3[aHUE YCIIOBHUU JIJISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEIBbHOCTH.

Ha wusydenne ¢usuku (06a30BBII ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus orBoauTcst 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HelEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
MPAKTUYECKUX padOT SABIAETCS PEKOMEHIOBAaHHBIM, YYMTENh JElIaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHUIYATbHBIX
0COOEHHOCTEN 00yYaroIuXxcCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. @u3uka v MeTOIbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mnpupoxae. HayuHble mMeTonbl NMO3HAHUSA OKPYKAKOLIETO
mupa. Poib dKcniepuMeHTa M TEOpUM B IPOLIECCE II03HAHUA IPUPOJBI.
DKCHepUMEHT B QU3HKE.

MopaenupoBanue (Gu3NYECKUX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople U IUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTEIBLHOCTh MEXAHUYECKOT'O JBHKCHHUS.
Cucrema orcuéra. TpaekTopus.

ITepemernienne, CKOpoCTh (CpenHsiE CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOpPEHHE MaTepuaIbHOM TOYKHM, UX MPOEKIIMU HAa OCU CHCTEMBbI KOOpIUHAT.
CroxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE nBwkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUS, IyTH U [epeMelleHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOoaHOe najzieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneiiHoe  nBukeHue. J[BMKEHHE  MaTepuaJbHOW TOYKHM IO
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEWHAS
ckopocTs. [lepuona u yactora obpaiienus. [{leHTpocTpeMuTeILHOE YCKOPEHUE.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CHUAOMETD,
JIBWKECHHUE CHAPSO0B, LEITHBIE U PEMEHHBIE MTEpeaavu.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XApaKTEPUCTUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne ABwKeHHs Tea, OpOIIEHHOrO IMOJA YIioM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenune ckopocTy pu ABMKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO OINPEIEIICHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHre COOTHOUICHHS MEXAY NYTSAMH, MNPOHMJICHHBIMU TEJIOM 3a
IIOCJIEIOBATENIbHBIE PABHBIE IIPOMEXKYTKH BPEMEHH I[PU PABHOYCKOPEHHOM
JIBUYKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapyKa B BI3KOW KUJIKOCTH.

N3yuenne nBmxeHus Teia, OpOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTM  [anunes. lIlepBelii  3akoH  HbroToOHA.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaibHOM Touku. Tpetuil 3akoH HproTOHA 111 MaTepHAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, CKoabxkeHus, kauenus ). Cumna tpeHusi. Cyxoe
Tperune. Cuna TpeHUs! CKOJNIBKEHHS U cujla TpeHus mokos. KoaddunueHt tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTynarensHoE U BpalaTeabHOE IBMKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUSA TBEPAOIrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHE: MOAIIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHMEe nHEPIUNL.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbXEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BUibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWII YIIPYTOCTH, BO3HHMKAKOIIUX B NPYKUHE U
pe3HOBOM 00pasiie, OT ux gaehopMaluu.

UccnenoBanne yciioBHI paBHOBECHS TBEPAOrO TeEa, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
NMmnynbc cuUllbl U1 U3MEHEHHE MMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaylibHOM TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTIUU.

[TorennuanbHas DHEPIUS. [TorennuanbHas DHEpPrus YIIPYro
nepopMHpOBaHHON  mpykuHbl. [loTeHnmanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMIIH.

[loreHuManbHbleE W HEMOTEHUHUAJIBHBIE  CHJIBL. CBsizb  paboThl
HEIIOTEHUHUAIBHBIX CWJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHUMAIBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yyenue abCONIOTHO HEYNPYroro ynuapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOTHI CUJIBI C U3MEHEHHWEM MEXaHWYECKOW DHEPrHH
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paszgea 3. MogekysipHas GU3MKa U TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJIEUCTBUSA YaCTUL] BellecTBa. MOJENU CTPOCHUS Ta30B, XKUIKOCTEN U
TBEPABIX TET U 00BICHEHHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojienell. Macca u
pa3Mepsl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u €€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJI€albHOTO ra3a. AOCONIOTHas TemIiiepaTypa Kak mepa
CpelIHEH KWHETUYECKOW SHEpPruu TEIUIOBOIO0 JBIKEHHMS dactuil rasa. [llkama
temneparyp KenpBuHa. 1'a3oBbie 3aKkoHbBl. YpaBHeHHue MeHnneneeBa—Kianeipona.
3akoH [lanmpToHa. M30mpoliecchl B UICATHFHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBieHWe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHu4yeckre YyCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 1P PY3UN )KUIAKOCTEN U ra30B.

Mopenbs OpOyHOBCKOT'O JABUKEHUS.

Mognuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopens, HILTIOCTPUPYIOIIAS TPUPOIY AABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Ornpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHUMU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TAPAMETPAMU COCTOSTHUSL Pa3pEKEHHOT O
rasa.

Tema 2. Ocnogbl mepmoouHamurku

TepMmoauHamuueckas cucrema. BHYTpEHHssI 3HEpPruss TEPMOIUHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3meHenus. KonnuectBo TerioTel U pabota. BHyTpeHHss
SHEPrusl  OAHOATOMHOIO  HMJEAJBbHOro  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCeHHUE. Y elbHasA TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo Tem1oTel npu Temionepeaaye.

[lonsiTue 00 aauabatHoM mpouecce. IlepBblld 3aKOH TEPMOJIWHAMMKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKM K u3ompoieccaMm. ['paduueckas
UHTEpIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  MamuHbl.  [IpuHIUNBI ~ AEUCTBUS  TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KosdduuueHt mnose3Horo
neiictBus terioBo mammebl. [ukn KapHo um ero xodgduiMeHT Mone3Horo
JENCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HSHEpruu Tela MpH COBEPIICHUU PaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOJ JEHCTBHEM C)KATOro BO31yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpAIIu).

N3MeHeHne BHyTpeHHEH SHEPTUH (TeMIIepaTyphl) Tena Mpu Teruionepeaaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepezammnsvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[Tapoobpa3oBanue u kKoHneHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXKHOCTh BO3Ayxa. HaceimeHHwsld map. YjenbHas TeEmioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPOIMS CBOWCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lmaBienune u
KpUCTAIA3aIMs. Y IenbHas Tersiora miasieHus. Cyomumanms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOIMHU MOITYyUYEHUS! COBPEMEHHBIX MAaTEpPUAIOB, B
TOM YHCJIE HAHOMATEePUaIOB, U HAHOTEXHOJIOT U H.

Llemoncmpayuu

CBolicTBa HACBIIIICHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS! KPUCTAILNTIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaIOB.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenne 0THOCUTEIHLHON BIIAXKHOCTU BO3/yXa.

Pasznen 4. dinekrpoauHaMuka
Tema 1. dnexkmpocmamuxa
Onextpuzaumsi Tell. OJEKTpUYECKUM 3apsan. JIBa BHIa DIEKTPUYECKUX
3apanoB. IIpOBOAHUKH, IOUAIEKTPUKU M TMOJYNPOBOJHUKH. 3aKOH COXPaHEHUs
ANEKTPUYECKOrO 3aps/a.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHbIN 31EKTpUYECKUN 3apsi.
Onektpudeckoe mnone. HampsoxéHHocTh  dyekTpuueckoro mnons.  IIpuHnun



CYIEPIIO3ULIAN BJIEKTPUUYECKUX MOJIeH. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocraruueckoro  mons.  I[lorenmman.  Pa3HocTb
MOTEHIUANoB. [IpOBONHMKM W JMAIIEKTPUKKA B DJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcarop. DIeKTpOEMKOCTh TIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuuecKkne yCTPOMCTBA W IPAKTUYECKOE MPUMEHECHHUE: DIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTAaTHUYECKash 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaJH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JUIJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIeHCaTopa.

Vuenuueckuii skcnepumenm, 1abopamoprule pabomuwl

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

DNEKTPUUECKUM TOK. YCIOBHS CYIIECTBOBAHMSI DJIEKTPUUYECKOrO TOKAa.
UcTtounuku Toka. Cuna toka. [I0oCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. YIEIbHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PabGora »snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTh
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIASA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axoH Oma 11 OJIHOM (3aMKHYTOM) 351eKTpruyeckol nenu. KopoTkoe 3amMbIKaHHeE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAIIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MMYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHast u MpUMeCHas MPOBOJIUMOCTh
noJaynpoBOAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBbIE IPHUOOPHI.

ONIEKTpUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DJIECKTPOJIH3.



DIIEKTpUYECKA TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJILTMETP, PEOCTaT, HWCTOYHUKU TOKa, OJJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TIPHUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOITYITPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX TMPOBOJIHUKOB OT JIJIUHBI,
IUIOIIAIY MTONIEPEYHOT0 CEYEHUs U MaTepHuaa.

CmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT TEMIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenne 35eKTpOABMKYIIEN CHIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHErO
COIIPOTHUBIICHUS.

HaGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpadi U TEXHOJIOTUH.

Meosicnpeomemnvle nonwsimusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOT'O
MO3HAHWS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (pU3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, runepoosna, ux rpa¢uKkd ¥ CBONCTBA, TPUTOHOMETPHUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIUU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe NBIKEHHE B KUBOU mpupoje, nuddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PAaBHOBECHE),
BJIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M



ra3oB, JJICKTPHUYECKHME CBOWCTBA METAJJIOB, AJIEKTPOJIMTUYECKAs IHCCOLMALNS,
rajbBaHMKA.

l'eocpaghus: BnaxXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOAIIMITHUKH, HCIIOIb30BAHUE 3aKOHA COXPAaHEHUs
UMIyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), IBUraTEelb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOIOIHU
IIOJIyYEHNUsT COBPEMEHHBIX MATEpHAJIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKasl 3alllyTa, 3a3€MJIEHUE 3JIEKTPOIpPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHBIE npuOopHI,
AJIEKTPOOCBETUTENBbHBIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka

Tema 3. Macnummnoe noie. InNeKmpoMazHUMHAA UHOYKYUSA

[TocrossHHBIE ~ MarHuTHl.  B3aMMOIENCTBHME  TMOCTOSIHHBIX ~ MArHHUTOB.
MarautHoe 1mnone. Bekrop MarHuTHOM uMHAyKuuW. lIpuHmmMn cyneprno3uuuu
MAarHuTHBIX Mojed. JIMHUM MarHUTHOM MHAYKIuU. KapThHa NMHUNA MarHUTHOU
VHJYKIMH 10JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe TION€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHMUTHOTO TOJISl JJIMHHOTO MPSMOTrO0 MPOBOAHWKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue NnpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HalIpaBJIeHUE. [[BHKEHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM IMoJje. Padota cuisl Jlopenna.

SIBiieHME DIIEKTPOMAarHUTHOM MHAYKIUU. [IOTOK BEKTOpa MarHUTHOU
UHAYKIAHU. OJEKTPOABWKYIIAs CWIA HWHAYKUHWHA. 3aKOH JJIEKTPOMAarHUTHOM
uHaykunu dapagnes.

BuxpeBoe anekTpuyeckoe moiie. OIEKTPOABIKYIIAs CWia WHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS TOCTYIIATEIbHO B OAHOPOJAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBlIeHME CaMOMHAYKLMH. OJEKTPOABIKYIIAA  CuUia
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHbBIE
MAarHMThl, JJEKTPOMArHUThl, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABWKYIIEH CHUJIBI MHIYKIMUA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydeHrne MarHuTHOT O OISl KATYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KONEOAHUA

KonebarenprHast  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOjeOaHUA.
[Mapmonunyeckue konebanus. [lepuon, wacrtora, amruiutyaa u (asza kKojieOaHUM.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHX
koneOanuit. [IpeBpailieHre 3Heprun MNpyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJeOaHUs B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
AJEKTPOMArHuTHBIMU Konebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroumx KoueOaHUsX. BbIHYKEeHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHy)1€HHBIE 37IEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemennsiii TOK. CUHYyCOMAQIbHBIM MEpPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOIO TOKA. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKA H
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U MOTPEOICHUE DIEKTPUIECKON
SHEPruM. DKOJOTMYECKHE PUCKHU MPHU MPOU3BOJICTBE ANeKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOHMCTBAa W MPAKTUUYECKOE IMPUMEHEHHUE: SJIEKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JTUHUU AJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanre mapaMeTpoB KojieOaTeNbHONM CHUCTEMBI (NPYKUHHBIA WIIU
MaTEMaTUYECKUN MaITHHK).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuwinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu 1moOCIIEIOBATEIbBHOM COEAUMHEHUHU PE3UCTOpPA, KATYLIKU
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii skcnepumenm, n1abopamopusie pabomuol

WccnenoBanre 3aBUCUMOCTH TEpHUOa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne TMEPEMEHHOrO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAHUMHbLE B0JIHbL

MexaHnuueckue BOJHBIL, ycioBusi pacnpoctpaneHus. llepuon. CkopocTb
pacripocTpaHeHuss MW JyiMHa BoJHbl. [lomepeyHble W  MOPOJOJIbHBIE BOJIHBI.
Nurepdepennus u nudpaxiiys MexaHH4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BexktopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MPeIoOMIICHUE, MoJspu3aius, Audpakius,
unTepdepenims. CKOpocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana >1€KTPOMAarHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHIMTBI paguOCBSI3U U TENEBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKA B TEXHUKE U MEAUIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U POJI0TBHBIX BOJIH.

Konebmromieecs Ten0 Kak UCTOYHUK 3BYKa.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennmnu u qnudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenune cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJIEOAHUM.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHE, Mossipu3anus, Audpakuus, UHTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpsmMonMHENHOE pacHpoOCTpaHEHUE CBETA B
OHOpOaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIIEHUS CBeTa. AOCOTIOTHBIN TTOKa3aTeh
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceera. ClnoxHbIi cocTaB Oenoro ceera. L[Ber.

Cobuparomiue u pacceuBarolve JuH3bL. ToHkas nauH3a. DoOKycHOE
pacCTOsIHME W ONTHYECKash cuja TOHKOM JuH3bl. [locTpoeHue u3oOpaxeHuil B
coOMparoMX U paccenBarolnx JuH3ax. PopMysia TOHKOW JIMH3BI. YBEIUYEHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurtepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HHTEp(hEpEeHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus csera. JudpakinmonHas pemérka. YCIoBUE HAOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TAJEHUM MOHOXPOMATHYECKOr0 CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHudyeckre yCTpOWCTBA M MPAKTUUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, NPOCKIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PELIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpsAMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue npudOpBkl.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenue natepdepeHunn crera.

Habmonenune nudpakiuu cBera.

Habmronenune nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyyenue ciekTpa ¢ HTOMOIIbIO JU(PAKIIMOHHON PEIETKH.

HaGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol



N3mepenue nokazaTenst NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB M300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Pasjaes 6. OcHOBBI CIeUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
I'paHunbl  OPUMEHUMOCTH  KJACCMYEeCKOM  MexaHukd.  [locTysmatsel
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKpAICHHE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C 3HEPrUEH U UMITYJILCOM PEIITUBUCTCKOM YaCTHULIbl. DHEPTHU
TIOKOSI.

Paszpnen 7. KBanToBas ¢usuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBs3u 3HEpTUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (pOTOHA.

OtkpeiTue u uccienoBanue ororddexra. OnpiTel A. I'. CroneroBa. 3akoHBI
dororddexra. YpaBuenue DitHmreitHa ais dorodddexra. «KpacHas rpaHuUIa»
dotoaddekra.

JaBnenue ceera. OnwitTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckne ycTpoOMCTBA W MPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboToaTuuK, coiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otord ekt Ha YCTaHOBKE C IMHKOBOM MJIACTUHOMA.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHIO 0 -9acTHIIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mornomieHue
(GOTOHOB MpHU Mepexojie aToMa C OJHOTO YPOBHS SHEPrHMM Ha Jpyro. Bumsl
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeyaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Habmonenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHUs sapa. OTKphITHE
pamuoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3JIy4deHHUS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Torsl.

Anbda-pacnian. DIEKTpOHHBIM M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4eHHE. 3aKOH paJJMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JlesieHue u CUHTE3 SA€EP.

Anepnsiii peaktop. Tepmosepubiii cuHTe3. [IpoOiaemMbl M TEpPCHIEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKTHI IEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUY AIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHbIe B3auMOoeHCTBUS. EMUHCTBO pu3nyueckoi KapTUHBI MUPA.

TexHu4eckne yCcTpoWCTBA U MPAKTUYECKOE MIPUMEHEHHE: NO3UMETP, KaMmepa
Busnbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIIUX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre TpEKOB YacTUll (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U aCTPOPU3MKH

Otansl pa3BuTHS acTpoHoMUU. [IpUKkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bupn 3BésnHoro Heba. Co3Be3nus, spKUE 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBIKCHHUE.

Conneynas cucrema.

Conuine. ComHeuHass akTUBHOCTh. Mcrounuk sHeprum CoyHIIA U 3BE3.
3BE3M1BI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3]l TJIABHOW IOCIJIEIOBATEIBHOCTH. BHYTpeHHEe cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTambl >KU3HH 3BE3 .

Muneunbiii [Tyte — Hamia ['amaktuka. [lonmoxkenune u aBwxkeHue CosHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopust bonbuioro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

Halntonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMIBIOTEPHBIX
NPWIOKCHHUH TS ONpeIeTICHUS TTOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKHUE 3BE3/BL.

Habntonenus B Teneckon Jlynsl, maner, Mneunoro Ilyru.

O0o01maroee NOBTOpeHne

Ponpr ¢Qu3uku W acTpoHOMHUHM B IKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax IesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM Hay4HOU KapTHUHE MHpPA, POiIb PU3HMUECKON TEOpPUHU
B (GOpPMHpPOBAHMUU TIPEJCTAaBICHUNA O (U3UUECKOM KapTUHE MHUpa, MECTO
(bu3nuecKkoil KapTHHBI MHpa B OOIIEM DPSITy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
IPEICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0ruY, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxka: peumieHHWE CHUCTEMBI YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M MX IPOEKLUMWHA HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMI, NPU3HAKU TOAOOUSI TPEYTrOJIbHUKOB,
omnpeJieNIeHne IONaau TIOCKUX GUryp u oobéma Tel.

buonoecusa: »nekTpuueckue SBICHHUS B KUBOW MPHUPOJE, KoJieOaTeabHbIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU NIPUPOAE, NCHUCTBUE
paaualyy Ha )KUBbIE€ OPTraHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAIIUYECKAsI CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMUECKOW PEIETKH, CHEKTPaTbHBIN
aHaJIu3.



l'eocpagua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, MPEACKAa3aHUE 3EMIIECTPSICEHUIA.

Texnonoeus: JHWHUM DIIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, DPAaAap, pPaaAUONPUEMHUK, TEJIEBU30P,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapaTr, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®Pu3nka» Ha YpPOBHE CpeaHEro OOIero
oOpa3zoBaHus (0a30BbIi YPOBEHB) JOJMAKHO OOECIEUUTHh JTIOCTUKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yIbTAaThl OCBOCHUSI yueOHOro npeamera «Ou3nKa JA0JIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPCHHEH MO3WUIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LEHHOCTSIM POCCUMCKOro OOIIECTBa, pAaCHIMPEHUE KU3HEHHOIO
OMbITa W OMbITA JAEATEIBHOCTH B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUI
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOMN MO3ULIMH 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPATULMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO HEATEIBbHOCTh B MHTEPECAX TPa)JaHCKOIrO
00IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allny;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMA UMHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTb K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH POCCHICKOU rpax JTaHCKOH WJIEHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOT O TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTONYMBOTO OYAYILIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOUICHHE K MUPY, BKJIKOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;



S) TPyA0BOr0 BOCIIUTAHMS:

UHTEpPEC K pa3inuHbIM cepam mpodeccHoHaIbHON AEATEbHOCTU, B TOM
YHCJIC CBSI3aHHBIM C (PM3MKOW M TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M caMO00Opa30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HH,

6) PK0JIOrH4eCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh JKOJOTMYECKOW KYJIbTYPhI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa SKOJIOTMUECKUX Mpodiem;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEHU Cpelle HA OCHOBE
3HAHUS LIeJIeH YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA;

pacIIMpEeHrEe OIbITa JEATEIPHOCTH JKOJOTHYECKON HaMpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOUH JIeATEeIbHOCTH, TOTOBHOCTh B MPOIIECCE
u3ydeHuss  (GU3MKH ~ OCYIIECTBJISITh  MPOCKTHYHD W HCCIEI0BATEIbCKYIO
NeSTENbHOCTh UHIUBUIYAIIBHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh LEIU JEATEIBbHOCTH, 3a/1aBaTh IMapaMETPbl W KPUTEPUU HX
JIOCTIKCHUS
BBISBJISITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  pacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUI ACATEIbHOCTH;
KOOPJIWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue JAeliCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMU
(u3nUecKOl HAyKU;



BJIaJIETh HABBIKAMU y4E€OHO-HUCCIEA0BATENIBCKON U MPOEKTHOW JIEATEIbHOCTH
B 00J1lacT (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEelIeHUs 3aJlay (PU3MUYECKOr0 COJIepKaHUsl, NPUMEHEHUIO Pa3IuYHbIX
METOI0B MO3HAHUS;

BJIAJE€Th BHUJAMH JESATEIBHOCTH 110 IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETallii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3JIMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IIPU CO3JJaHUH YUEOHBIX IPOEKTOB B 00s1acTU (PU3HKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl ISl JI0Ka3aTelIbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh TIONYYEHHBIE B XOJI€ pELIECHUS 3aJaud pe3yJbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 0Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh T[EPEHOCUTh 3HaHUSA N0 (HU3MKE B NPAKTUUYECKYIO OOJACTh
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIIBHBIE MTOIXO0/IbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa0ora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMAIUHN (U3UUECKOrO COAEpKaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISTh IIOHCK, AHAJIM3,
CUCTEMATHU3ALMI0 U HMHTEPIpETauni0 WH(OpPMAlMU pa3IMYHBIX BUAOB U (opM
IpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(OpMALINH;

UCTIOIB30BaTh  CpPENCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTWIA B PEHICHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3aJad ¢ COONIOIGHHEM TpeOOBaHUN DSPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, PECypcocOepeKeHMs, IpaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OpPMaIIMOHHOW 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpPXKAHUS B Pa3IUUHbIX (opMarax c
yu€TOM Ha3Hau€HUs UH(OpPMAIMK U LEIEBON ayAUTOPUHU, BBIOMpPas ONTUMAIIbHYIO
(dopMmy npencTaBiIeHUs U BU3yaTu3aliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUSA:
OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK W BO BHE-YPOUHOU
NEeSTENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(QIMKTHBIX CHUTyallud ©  CMsSIT4ath
KOH()JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMAaTh W WCIIOJIb30BaTh MNPEUMYLIECTBA KOMAHIHOW W WHIWBUAYAJIbHOU
paboThI;

BBHIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEHCTBHU C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJICHA KOJJICKTUBA,;

NPUHUMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMIKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacrpenensaTh pojad C y4€TOM MHEHHMM YYacCTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOU padOTHI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXXJIOr0 YYaCTHHKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpemiaraTh HOBBIE MPOEKThI, OICHWBATh WJEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATErMYECKOE MOBEIECHUE B Pa3JIUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOPaKEHUE, ObITHh HMHUIITUATUBHBIM.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIIECTBIISTh MO3HABATEIbHYIO NIESITEIHOCTh B 00JacTH
GU3MKM M aCTPOHOMHH, BBIABJISATH MNPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETILHO COCTABJIAITH IUJIAH PEIICHHUS] PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKONW padOTHI ¢ YUETOM UMEIOIIHUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHUI;

JIaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JenaTh OCO3HaHHBIM BBIOOpP, AapryMEHTHpPOBATHL €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYIUIHMA B 001aCTH
(Gu3HUKHU, TOCTOSTHHO TIOBBINIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHbI NHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIMsiM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJaJeTh  HABBIKAMU  TIO3HABaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM UM MBICIUTENBHBIX MPOILECCOB, HMX PE3YJbTaTOB U
OCHOBAHMUIM;



UCTIONIb30BaTh MPUEMBI pe(IIeKCHH ISl OLIEHKW CUTYaIllH, BRIOOpAa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTHUX TMPU aHaW3€e pPe3yIbTaTOB
NESATENHHOCTH;

PUHUMATH CeOsl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apryMEHTBl JPYrUX TpH aHAJIN3E PE3yIbTAaTOB
NeSITeNHbHOCTH;

NpPHU3HABATh CBOE MIPABO M MPABO APYTHX Ha OIMINOKH.

B mporecce qocTmKeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y O0O0y4aromuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPETOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJIIOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTUS COOCTBEHHOW IMOIIMOHATILHOMN cephl,
OBITh YBEPEHHBIM B CE0€;

caMOperyJIMPOBaHUs, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJanTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHECHHSIM U MIPOSIBIISITh THOKOCTD, OBITH OTKPHITBIM HOBOMY;;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCIeXy, ONTUMHU3M, HHHUIIMATHBHOCTHb, YMCHHE JEHCTBOBATh HCXOAS M3 CBOMX
BO3MOXXHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AYMOIIMOHATBLHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €0 TIPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPESIKUBAHUIO;

COITMATbHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JIOJIEMH, 3a00TUTKCS, TIPOSBIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kjiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TMPUMEpPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJOTUH, B IPAKTUYECKOU €SI TEIbHOCTH JIHOJIEH;

YUUTBIBATh TPAHUIBI TNPUMEHEHUS HW3YYEHHBIX (PU3UYECKUX MOJIENei:
MaTepHualibHasi TOUKa, MHEepIUaIbHasl CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
WJCaTbHBIN ra3, MOJIEIN CTPOCHHUS Ta30B, XKUAKOCTEH W TBEPIABIX TEJ, TOYCUHBIN
AIEKTPUYECKUN 3apsil PU pelieHnd PU3NUeCcKuX 3a1ady;



pacrno3HaBaTh (Qpu3nuecKue sBICHUs (MPOIECChl) U OOBICHITh UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSPHO-KMHETUYECKON TEOpUU CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKHN:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MNPSIMOJIMHEHHOE
IBU)KEHUE, CBOOOJHOE TMajJeHHe TeJ, IBMKEHHE 110 OKPY)KHOCTH, HWHEpLus,
B3auMoeicTBue Tei, Au(Py3usi, OpOyHOBCKOE ABIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMa TeJ IPU HArpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBecHE, UCHApeHHe, KOHJICHCAIMs, IUIaBJIEHUE, KPUCTAUIM3AIMs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIICHNUE JTABJICHHS I'a3a IIPU €ro HAarpeBaHWU B 3aKPBHITOM
cocylle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHHMS Tra3a B  H30IpOLeccax,
ANIEKTpU3ALUs TEN, B3aUMOCICTBUE 3aPS/IO0B;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIONb3Ysl (PU3MUYECKHE BEIUYUHBI:
KOOpJMHATa, NyTh, IEPEMEIIEHHE, CKOpPOCTb, YCKOpPEHHME, Macca Tena, CHJIa,
UMITYJIbC T€a, KUHETUYECKasl dHEeprusi, NOTCHIMAIbHAs SHEPrusi, MexaHu4ecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABWIBHO TPAKTOBATh
(bu3MUeCKNil CMBICT MCIOJIB3YyEeMbIX BEJIMYMH, WX OOO3HAYEHHS M €IUHUIIBI,
HaXoAUTh (OPMYJIbl, CBSA3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEIMUYUHY C JAPYTrUMHU
BEIUYMHAMM;

ONKCHIBATh M3YyUEHHBbIE TEIUIOBBIE CBONCTBA TEl M TEIJIOBBIC SIBICHMUS,
UCNONb3ysl (U3NYECKHE BEIUYMHBL: JaBJICEHUWE Tras3a, TemIepaTrypa, CpeaHss
KMHETUYECKAsl SHEPIrusl XaOTHYECKOI'0 JBMKEHUS MOJIEKYJ, CPEIHEKBAIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (UIIMEHT TMOJIE3HOTO JIEUCTBUSI TEIJIOBOTO JIBUraTels; MNpPU OMHCAHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKH CMBICT HCIONB3YEMBbIX BEIUYHH, WX
0003HaYeHUsT W EAWHMIBI, HAXOAuTh (HOPMYJbI, CBS3bIBAIOIIME JaHHYIO
(pU3HYECKYIO BEIIMUMHY C IPYTUMHU BEJIMYMHAM;

OMKCHIBATh U3YUYCHHBIE JICKTPUUECKHE CBOMCTBA BEIIECTBA U JIECKTPUUECKUE
sBJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYMHBL: DJICKTPUUYCCKUNA 3aps/l,
ANEKTPUUECKOE I0JI€, HANPSKEHHOCTh MOJIS, MOTEHUUAJ, Pa3HOCTh MOTEHLNAJIOB;
Opy ONUCAaHUM TMPABWIBHO TPAaKTOBaTh (PU3MYECKUNA CMBICT HCIHOJb3YyEMbIX
BEIUYMH, MX OOO3HAUEHMUS M EIUHUIIBI; YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTMMH BETMUMHAMU;

AHAIM3UPOBATH (PU3NYECKHE IMPOLECCHl U SBJICHUS, UCIOJIBb3Ys (PU3nyecKue
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUpHOro tarorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpaHEHUs HMIIYJIbCa,
OPUHLMUIT CYNEPIO3UIUNA CHJI, MPHUHIUI PABHONPABUS HHEPLHAIBHBIX CUCTEM
O0TCU€Ta, MOJEKYISPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHMS BEILECTBA, TIa30BbIE
3aKOHBI, CBA3b CpEeIHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoM, MepBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHHUS
ANEKTPUUYECKOro 3apsna, 3akoH KylloHa, HpU 3TOM pas3inyaTh CIOBECHYIO



(OpMYIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHIMIBI JEHCTBHUS  MalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBUS MX OE30MaCHOr0 HCIOJIb30BAHUS B
TOBCEIHEBHOM KU3HU;

BBIMIOJIHATh DKCIEPUMEHTHI 10 MCCIEN0BAaHUI0 (U3UUYECKUX SIBICHUU H
IPOLIECCOB C HCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUH, MpU HTOM
dbopmynupoBaTh IpobJaeMy/3agady M THIOTE3y Yy4eOHOro IKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUWS, MPOBOAUTH OMBIT M
dbopMyIUpPOBaTh BHIBOJIBL;

OCYUIIECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUs] (PU3UUECKUX BEIUYUH, MTPH
ATOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO H3MEPEHHS U HCIOIb30BaTh H3BECTHBIC
METOBI OLIEHKH MTOTPEITHOCTEN H3MEPEHN;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3MYECKUMM  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(uKCUpOBaTh pE3yJbTaThl IMOJYUYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIUYMH B
BUJIE TAaOIUL U TpaUKOB, A€TaTh BEIBOJBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJII01aTh MpaBuiia 0€30MaCHOr0 TpyZAa MPHU MPOBEACHUU HUCCIEAOBAHUI B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIENOBAaTEIbCKOW U IPOEKTHOM
JESITeNHOCTH C HCIMOJb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JIabOpaTOPHOIO
000py10BaHUS;

pemath pacu€THbIe 3a7a4d C SBHO 3aJlaHHOW (DU3UMYECKONW MOJIETBIO,
UCTOIb3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a1a4u
BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACHATH (PU3MUECKHE BEITUYMHBI U (OPMYIIHI,
HEOOXO/IUMbIE NIl €€ pEelleHHUs, TPOBOAUTh PACUEThl U OLIEHUBATH PEATBbHOCTH
MOJTyYEHHOT'0 3HaUeHUS PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHBIE 3a/1a4U: BBICTPAaUBaTh JJOTMUYECKH HEPOTHUBOPEUUBYIO
LENOYKY pacCyXICHHIl ¢ ONOpOl Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nUecKue SIBJICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHMH  Yy4eOHBIX  3aJad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIIH
U TpeJCTaBlIeHUsl Y4eOHOM M HAay4YHO-NOMYJSpHOW MH(OpMaLUH, MOIYyYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKHU aHAJTM3UPOBATH MOJIyYaeMyr0 HH(OPMALIHIO;

PUBOJIUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE IIPOLECCOB OKPYKAIOLIEr0 MHUpPA, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl obecriedeHus: 6€30MacHOCTH MpU OOpaleHUuU ¢ TPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JIJISl COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEAE;

pabotath B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLUAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisaTh OO0S3aHHOCTH W
IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYallHsX, aJICKBaTHO OLIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PEIIEHUE pacCMaTPUBAEMOM POOJIEMBI.

K konmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh y 00YJAIOIIMUXCSI YMEHUIM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb M MeCTO (U3MKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B MPAKTHUUYECKOW JACSTEIBHOCTU JIOJECH, IEIOCTHOCTh M €IUHCTBO
(bu3nIecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl MPUMEHEHUS M3YUYCHHBIX (PU3UYECKUX MOJEIICH:
TOUEYHBIN ANEKTPUUECKUH 3apsiil, JIyd CBETa, TOUEUHBIM UCTOUYHHMK CBETA, s/iepHas
MOJIETIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pEelIeHUH (PU3NYECKUX
3ajad;

pacrno3HaBaTh (GU3UYECKUE SIBICHUS (MPOILECCHl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOWU (DU3UKHU: DJIEKTpUUYECKAs] MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEMCTBHS TOKA, B3aWMMOJCICTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi MHAYKIUSA, JEHUCTBUE MArHUTHOIO TIOJA Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJMHEHHOE PpACIpOCTPAHEHUE CBETa, OTPaKEHUE, NpPeIOMIICHHE,
uHTeppepeHims, audpakuus W TOJApH3alvs CBETa, JHUCIEPCUs CBeETa,
doroanexTpuaeckuit 3gdekt (hoTodddeKT), CBETOBOE NaBIeHNE, BOSHUKHOBCHHE
JMHENYaToro CHEeKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHas
PaAMOaKTUBHOCTH;

ONKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTMYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PAa3IMYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI), UCHOJB3Yysl (PU3MUECKHE BEIUYMHBIL:
ANEKTPUUECKHUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HaNpsDKEHHE, JJIEKTPUUECKOe
COIIPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABIKYILAs cuila, paboTa TOKa,
UHAYKIUS MarHuTHOro mnoussi, cuia Awmmepa, cwia JlopeHlla, MHAYKTUBHOCTh
KaTYIIKH, SHEPTHsl AJIEKTPUUYECKOTO0 M MArHUTHOIO TMOJIEW, MEepUoj U YacToTa
KoneOaHuii B KoliebaTeNbHOM KOHTYpe, 3apsii U Ccuia TOoKa B Mpollecce
FapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSIHHE U
ONTHYECKAsl CHUJla JIMH3bL, NPHU ONHCAHUM MPABUIBHO TPAKTOBaTh (HHU3MUECKUI
CMBIC]I HCIOJIb3YEMBIX BEIMYUH, UX OO0O3HAUEHUs W EJAUHUIbL, YKa3bIBaTh
dbopMynbl, CBA3BIBAIOUIME JIAaHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh M3YUYCHHBIE KBAHTOBBIC SBJICHUS M TMPOLECCHI, HCIOIb3YS
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUs U UMNYJIbC (POTOHA, TIEPHO]T TIOJIypaciiajia, YHEPTUsI CBSI3H
aATOMHBIX Si7Iep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIONIb3YEeMbBIX BEIIMYWH, WX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JaHHYKO (DU3UYECKYI0 BEIUYMHY C JPYrMMH BEJIMYMHAMH,
BBIYUCIISATh 3HAaU€HUE (PU3NUECKON BEIMYUHBI;

AHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBIICHUS, UCIONB3YsS (PU3NUECKHE
3aKOHBI ¥ MPUHLUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJIEILHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[koyns—JIeHma, 3aKOH BJIEKTPOMAarHUTHOM
WMHIYKLIHH, 3aKOH MPSMOJIMHEWHOIO0 PAaCIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHUE DuHITEWHa M pororddekra,
3aKOH COXPAaHEHUs PHEPrUH, 3aKOH COXPaHEHUs HUMITYJIbCa, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHsS MACCOBOr0 4MCIia, nmoctyiarel bopa,
3aKOH PaIMOAKTUBHOTO pacmajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHWE U YCIOBHS (TpaHUIBI, 00JIACTH)
MPUMEHUMOCTH;

OMPEJIESATh HANPABJICHUE BEKTOPA MHAYKIIUM MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, Cujibl Amriepa u cuibl JIopeHua;

CTPOMTh W OIHKCHIBATh HM300pPaKEHHUE, CO3/1aBAEMOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0MU;

BBITIOJTHATh JKCIIEPUMEHTBI 110 HCCJICIOBAHUIO (U3WYECKUX SIBICHUN W
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MNPHU 3TOM
dbopMmynupoBath mnpobiemMy/3amady W TUNOTE3y Y4EeOHOrOo DJKCIEpPHMEHTA,
coOupaTh YCTAHOBKY M3 NPEMJIOAKEHHOTO OOOPYJIOBaHMS, MPOBOAUTH OMNBIT U
(bopMyIHpOBaTh BHIBOABL;

OCYHIECTBIISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYUH, TIPH
ATOM BBIOWpAaTh ONTHUMAJBHBIN CIOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHNN;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MUECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX HU3MEPEHHI: TMPH HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIMYMH B BUE TaOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJII01aTh MpaBuiia 0€30MacHOr0 TpyJa MPU MPOBEICHUU HCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4EeOHO-UCCIIENOBATEIBCKOW W IMPOCKTHOU
JESATETLHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1a0OpaTOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIo,
UCTIONB3YsI (M3MUECKUE 3aKOHBI U MPUHIIUAITBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1a4u



BbIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (OPMYIIBI,
HEOOXOJIMMbIE NIl €€ pEelleHHUsl, NPOBOAUTH PAcd€Tbl M OLICHUBATh PEAIbHOCTh
MOJTyYEHHOT'0 3HaUeHUsI PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY PACCYXXICHUM C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBJICHNUS;

UCMOJb30BaTh  MpPU  pPEUIEHMH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETALUU
U TIPEACTaBIICHUS] yUeOHONW U HAYYHO-MOMYJISIPHON HH(OpMAINH, MMOTyYeHHON M3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAalUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh yCJIOBUSA WX OE30MACHOI0 HCIOIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME IMPOILIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM KU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpalEHUU ¢ TPUOOpPaMU U TEXHUYECKUMU
yCTPOWCTBAMHU, JUIsl COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUS] HOPM SKOJIOIMYECKOIro
MOBEJICHUS B OKPYXKAIOLIEH CPELIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBATh padOTy TPYMIbl, PALMOHAIBHO pacHpenesiTh OOs3aHHOCTH U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYALMX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIBI B PEILIEHHE PACCMATPUBAEMOI IPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbIl HAYUYHOTI'O ITO3HAHUS
11 o ! bubnmoreka [IOK
. W3HUKa ¥ METOJIbl HAYYHOTO TIO3HAHHUS hitps://lesson.edu.ru
Uroro no pazgeny 1
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunematuka 8 1 https://lesson.edu.ru
but6mmoreka [IOK
2.2 JluHamuka 8 https://lesson.edu.ru
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHHS B MEXaHUKE 9 1 1 https://lesson.edu.ru
Hroro no pazgeny 25
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KHHETUYECKOM g 1 Bubmzotexa HHOK
: TeopuH https://lesson.edu.ru
3.2 OCHOBBI TEpPMOAUHAMUKHI 8 1 bu6nmoreka [IOK




https://lesson.edu.ru

33 ArperatHble COCTOSIHUS BELIECTBA. ) bu6mmoreka [IOK
' da3oBbIe IEPEXOJIBI https://lesson.edu.ru
Uroro no pazneny 18
Paznen 4. DJIEKTPOJIMHAMMUKA
but6mmoreka [IOK
4.1 DiexTpocTaTrka 10 https://lesson.edu.ru
49 [locTostHHBIN neKkTpudecKnil TOK. Toku B 14 Bubmorexa LIOK
. PATHUHBIX CPEIax https://lesson.edu.ru
Hroro no pazneny 24
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68




11 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesoB u TeM uu¢poBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThbI padoTbI
pecypchbl
Pazgen 1. JIEKTPOAUHAMUKA
11 MaruauTtHoe nose. DJIeKTpOMarHUTHas 16 1 5 bu6mmoreka [IOK
' WHYKIHS https://lesson.edu.ru
Hroro no pazneny 16
Pazgen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHHuecKue 1 AJIeKTPOMarHuTHbIE 10 1 bubmorexa LIOK
: S —. https://lesson.edu.ru
2 MexaHWYeCKHe U AIEKTPOMArHUTHBIE 4 1 Bubmuorexa IIOK
: BOJTHEL https://lesson.edu.ru
butmmoreka [IOK
2.3 Onruka 10 1 4 https://lesson.edu.ru
Hroro no pazgeny 24

Pasznea 3. OCHOBBI CIEIITUMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI CIELIMATIBHOU TEOPUU 3 bubmmoreka [LIOK
' OTHOCHTEIBHOCTH https://lesson.edu.ru
Hroro no pazneny 3
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DIeMEHTHI KBAHTOBOW ONITHKHU 5 bubnuoreka [IOK




https://lesson.edu.ru

bu6mmoreka [IOK
4.2 Crtpoenue atoma 4 https://lesson.edu.ru
bubnuoreka [IOK
4.3 ATtomHOE SIIPO 5 https://lesson.edu.ru
Hroro 1o pasueny 14

Pasnea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 9 Bubamoreia [OK
https://lesson.edu.ru
Hroro o pazgeny 9
Pa3nen 6. OBGOBLIAIOIIEE TIOBTOPEHUE
bu6mmoreka [IOK
6.1 Ob6o06maroriee MOBTOPEHHE 2 hitps:/ /Iesso]r;[.e du.ru
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
N Koan DJIeKTPOHHbBbIE
o
YecTB ara udposnie
n/ Tema ypoka A unpp
0 H3yYeHHUs odpa3oBaTe/bHbIE
1
qaco pecypchbl
B
®dusuka U NO3HaAHUE MUpA. bubnuoreka [IOK
1 1 https://lesson.edu.ru
MexaHH4YeCKOE IBIKCHUE, BU/IbI IBHKCHHIA, bubmnoreka LIOK
2 €ro XapaKTePUCTUKU 1 https://lesson.edu.ru
CxopocTb. PaBHOMEpHOE ITPAMOJIHHEIHOE bubmmoreka [IOK
3 JBUKEHHUE. 1 https://lesson.edu.ru
I'paduky npssMONTMHEHHOTO pAaBHOMEPHOTO bu6nmmoreka [IOK
4 nBUXEHUSA. Pemenue 3aay. 1 https://lesson.edu.ru
CKOpOCTh TIPH HEPABHOMEPHOM JIBUKCHUH. bubnmoreka [IOK
5 MrHoBeHHast CKOpocTh. CliokeHHe 1 https://lesson.edu.ru
CKOpPOCTEH.
TIpsiMoNMHEHHOE PaBHOYCKOPEHHOE bubmmoreka [IOK
6 JBUKEHHUE. 1 https://lesson.edu.ru
PaBHOMEpHOE TBUKECHUE TOUKH I10 bubnnorexa IIOK
7 OKPY>KHOCTH. 1 https://lesson.edu.ru
KunemaTtnka abCcomrOTHO TBEPIOTO TEIA bubmuorexa [IOK
8 1 https://lesson.edu.ru
Pemenue 3agau no reme «KruHemMaTHUKa» bu6mmoreka [IOK
9 1 https://lesson.edu.ru
10 | Koutponbnas pabora Ne 1 «Kunemamuxay 1
OcHoBHOE yTBepKacHUE MexaHUKH. Cuia. bubmuorexa [IOK
11 Macca. Equanna mMacchl. 1 https://lesson.edu.ru
ITepshiii 3ax0H HeroToHa. bubnmnoreka [IOK
12 1 https://lesson.edu.ru
Bropoii 3akon Herotona. Tpernit 3axkoH bubnnorexa [IOK
13 1 https://lesson.edu.

Hrrorona.




[Tpunimn otHocuTenpHOCTH ["anumes.

bubmuorexa [JOK

14 https://lesson.edu.ru
Cuna TsKecTy M cujla BCEMUPHOTO bubnnorexa [IOK

15 | rarorenns. https://lesson.edu.ru
Bec. HeBecomocTb. buGmuorexa IIOK

16 https://lesson.edu.ru
Jlepopmariuu ¥ CUIIBI yIIPpYrocTH. 3aKOH Bub6mmoreka IIOK

17 I'yka. https://lesson.edu.ru
Cuitbl TpeHusI. bu6nuorexa LIOK

18 https://lesson.edu.ru
Nmnynbe. 3aKOH COXpaHEHUs UMITYJIbCA. bubnuoreka [IOK

19 https://lesson.edu.ru
Pemienue 3aga4 Ha 3aKOH COXpaHEHUs bu6nuoreka [IOK

20 | pmmynbca. https://lesson.edu.ru
Mexanunueckasi paboTa 1 MOITHOCTh CHJIBIL. bub6mmorexa LIOK

21 https://lesson.edu.ru
Kunetnueckas sHeprus bubnuoreka [IOK

22 https://lesson.edu.ru
PaboTa cuiibl TSXKECTH U YIIPYTOCTH. bubnuorexa LIOK

23 https://lesson.edu.ru
[lorenuunanbHas 3Heprus. 3aKoH bubmmoreka [IOK

24 COXPAaHEHHUS YHEPTUU B MEXAHUKE. https://lesson.edu.ru
JlaGopaTtopHas padota Nel «M3y4uenue

75 | 3aKOHA COXPaHCHHS MCXaHHYCCKOM
SHEPTHM».

26 Kontponbhas pabota Ne 2 «JluHamuka
OCHOBHBIE MOJIOKEHHS MOJIEKYJIAPHO- Bubmmoreka LIOK

27 | KMHETHYECKOH Teopur. Pa3mepbl MOJIEKYIL. https://lesson.edu.r

u

BbpoyHnoBckoe nBukenue. Cuiibl bubnnorexa [IOK

28 https://lesson.edu.

29

B3aUMOJEHCTBUA MOJICKYIIL.

OcHoBHoe ypaBHeHne MKT

ru

bubnuorexa [IOK




https://lesson.edu.ru
Temneparypa. DHeprusi TETIOBOTO JBUKCHHUS bu6nuoreka [IOK
30 monexyi. https://lesson.edu.ru
YpaBHEHHE COCTOSIHUS UICATIbHOTO ras3a bubmmorexa LIOK
31 https://lesson.edu.ru
I"a3oBbI€ 3aKOHBI bu6mmoreka [IOK
32 https://lesson.edu.ru
Pemenne 3a1a4 1o TeMe «["a30BbIe 3aKOHBI» bubnmorexa [IOK
33 https://lesson.edu.ru
Kontponbnast pabota Ne 3 «Monexynsapuas
34 Qusuxar
Hacsiennsiii map. /laBnenue bu6nuorexa [IOK
35 | HacsimenHoro mapa. https://lesson.edu.ru
BraxxnocTs BO31yXxa bubmmoreka [IOK
36 https://lesson.edu.ru
Buytpennsisa sueprusi. bubmuorexa [IOK
37 https://lesson.edu.ru
Pabora B TepMOIMHAMUKE. bub6nmorexa LIOK
38 https://lesson.edu.ru
KonunuecTBo TeminoTel. YpaBHeHHE bubmmorexa [IOK
39 TEIIOBOro OayaHca. https://lesson.edu.ru
Pemienue 3aga4 Ha ypaBHEHUE TEIJIOBOTO bu6mmoreka [IOK
40 OaslaHca https://lesson.edu.ru
IlepBblit 3aK0H TepMOAMHAMUKH. Bropoii bub6nuorexa [LIOK
41 3aKOH TEPMOJNHAMHUKHU https://lesson.edu.ru
[Tpunamun aevicteus u KIIZI TernmoBbix bu6mmorexa [IOK
42 JIBUTATEIIEH. https://lesson.edu.ru
Pemenue 3amad no temMe « OCHOBBI bu6nuorexa LIOK
43 | TepMOIMHAMHUKI https://lesson.edu.ru
Kontpoinbnas pabota Ne 4 Ha Temy
44

«OCHOBEI TCPMOAUHAMUKU




3apsia. 3aKOH COXpaHEHUS 3apsiia.

bubmuorexa [JOK

45 https://lesson.edu.ru
3akoH Kyiona. bubmuorexa [IOK

46 https://lesson.edu.ru
Onexrpuueckoe nojue. HampspkeHHOCTD bubnuorexa [IOK

47 https://lesson.edu.ru
[Tonte Toueunoro 3apsiaa, chepol. [Ipunimm bubmuotexa [IOK

48 CYTIEPIO3HIIHH. https://lesson.edu.ru
[NoTeHnuanbHas SHEPTHsI 3aPSHKEHHOTO Telia bubnunoreka [IOK

49 | soI https://lesson.edu.ru
[Torenuman. Pa3HOCTh NOTEHIUAIIOB. bubnmoreka [IOK

50 https://lesson.edu.ru
CBs3b MEXK1y HANPSXKEHHOCTBHIO U bubmuotexa [JOK

51 Pa3HOCTHIO TIOTEHITUAJIOB. https://lesson.edu.ru
DKBUMNOTEHIIUAIBHBIC TTOBEPXHOCTH
Pemrenue 3agad mo teMe «lloTeHnuannHas bu6mmoreka [IOK

52 9Heprus. Pa3HOCTH MMOTEHIIMATIOBY https://lesson.edu.ru
OnexrpoeMkocTs. Kongencarop. bubnuorexa LIOK

53 https://lesson.edu.ru
DHeprus 3apsKEHHOI0 KOHAEHcaTopa bubmmorexa [IOK

54 https://lesson.edu.ru
DnexTpuyeckui Tok. Cuia Toka bubmuotexa [JOK

55 https://lesson.edu.ru
3akon OMa Jy1s yyacTKa LEIH. bubnmoreka [IOK

56 | Comporusienne https://lesson.edu.ru
Onextpuueckue 1enu. [locnegoBaTenbHoe U bubnuotexa [IOK

57 napasielbHOe COSJUHEHUE TPOBOIHUKOB. https://lesson.edu.ru
Pemrenue 3agaq Ha 3axkoH OMa U coeJUHEHUE bu6nuoreka [IOK

58 poBogHHKOB. https://lesson.edu.ru
PaboTta 1 MOIITHOCTH TOCTOSTHHOTO TOKA. bubnmoreka [JOK

59

https://lesson.edu.

ru




OJ1C. 3akon Oma 117151 TIOJTHOM TIETIH. bubmuorexa [IOK

60 1 https://lesson.edu.r

u

JIaGopatopHas padota Ne2 «M3mepenune 3/IC

61 Y BHYTPEHHETO COMPOTUBIICHHUS HCTOYHHUKA 1
TOKay.
Konrtpomnbnas padota Ne 5 «3akoHbl

62 | HOCTOSHHOrO TOKay. 1
DnexTpuueckas MpOBOAUMOCTD Pa3InYHBIX bubnuorexa [IOK

63 pemects. [IpOBOXMMOCTS METAILIOB. 1 https://lesson.edu.ru
3aBHUCUMOCTbH CONPOTUBIICHUS TPOBOJHUKA bubmuotexa [JOK

64  or TEMIIEPATYPHI. 1 https://lesson.edu.ru
Toxk B OJIynIpOBOJHUKAX. bu6nuorexa LIOK

65 1 https://lesson.edu.ru
DNEKTPUUECKUN TOK B BaKyyMe. bubmmorexa LIOK

66  DuexrponHO-TydYeBas TPyOKa. 1 https://lesson.edu.ru
DJIEKTPUUYECKUHN TOK B JKHJIKOCTAX. 3aKOH bu6nmoreka [IOK

67 DIIEKTPOITN3A. 1 https://lesson.edu.ru
DNEeKTpUYECKUH TOK B rasax. bubnuorexa [IOK

68  HecaMOCTOSTENbHBII U CAMOCTOSTEIbHBIH 1 https://lesson.edu.ru

pas3psiabl.
OBUIEE KOJIMYECTBO YACOB I10 68
[MPOT'PAMME




11 KIIACC

JIeKTPOHHbIE
Koun
Ne Hara uudpossbie
Tema ypoka 4eCcTB
n/n o U3y4YeHHs o0pa3oBaTe/bHbIE
ecypchbl
4yacos pecyp

B3aumoperictBue TokoB. MarHuTHOE MOJIE. bubnmoreka [JOK

1 1 https://lesson.edu.ru
BexTop marautHO#M nHAyKuH. Cuia bubmuorexa [IOK

) Awmriepa. DIeKTpOU3MEepUTETHHBIE 1 https://lesson.edu.ru
pUOOPBHI.
Pemenue 3amauy. bu6nmmoreka [IOK

3 1 https://lesson.edu.ru
Jlaboparopnas pabota Nel «Habmronenue

4 JENUCTBUS MATHUTHOTO TIOJIS Ha TOKY. 1
Cuna Jlopenia. bu6mmoreka [IOK

5 1 https://lesson.edu.ru
I'unote3za Amriepa. MarHuTHbIE CBOMCTBA bubmuorexa [IOK

6 BEIECTRA. 1 https://lesson.edu.ru
Pemenue 3amay. bubmuorexa [IOK

7 1 https://lesson.edu.ru
DNeKTpOMarHuTHasE MHIYKITHSI. bubmuorexa [IOK

8 MarauTHsIH OTOK. 1 https://lesson.edu.ru
IIpaBuno Jlenna. Pemenue 3anau. bu6nmoreka [IOK

9 1 https://lesson.edu.ru
JlabopaTtopHnast pabota No2 «3yuenue

10 SIBIICHUS DJICKTPOMArHUTHOU WHITYKIIAN. 1
3aKOH 3JIEKTPOMATrHUTHON MHAYKIIUH. bu6morexa LIOK

11 Pemenue 3agauy. 1 https://lesson.edu.ru
DJIC MHAYKIUU B ABHKYIIAXCS bubnnoreka [IOK

12 NPOBOTHHUKAX. 1 https://lesson.edu.ru
Camounaykuus. MHAYKTHUBHOCTb. DHEPIUs

13 1

MAar"guTHOTIO I10JIA TOKA.




OnekTpoMarHutHoe — mone.  Buxpesoe

bu6mmoreka [IOK

14 AIIEKTPUIECKOE TOJIC. https://lesson.edu.ru
Pemenue 3amauy. bu6nmoreka [IOK

15 https://lesson.edu.ru
KonTtponsnas padota «OcHOBBI bubmmoreka [IOK

16 AIEKTPOAUHAMUKID) https://lesson.edu.ru
MexaHndeckne KoiaeOaHus. bu6mmoreka [IOK

17 https://lesson.edu.ru
MaremaTuueckuii  MasTHUK. J[nHamuka bubmuorexa [IOK

18 KOJIEGATEILHOTO JBHKEHHS. https://lesson.edu.ru
Jlaboparopnas pabora Ne3 «OmnpeneneHue Bubmnorexka IHIOK

patop p p

19 YCKOpPEHHsI CBOOOJHOIO TMaJeHUus IpHU https://lesson.edu.ru
TIOMOIIY MasiTHUKA.
I"apmonunyeckue konebaHusl. bubmmoreka LIOK

20 https://lesson.edu.ru
3aryxaroliye 1 BbIHYX/ICHHbIE KOJIeOaHus. bubnnoreka [IOK

21 Pesonanc. https://lesson.edu.ru
Penrenne 3agau. bu6nuorexa [IOK

22 https://lesson.edu.ru
DNeKTpOMarHUTHbBIE KOJIeOaHUsI. bubnnoreka [IOK

23 https://lesson.edu.ru
I"apmonunueckue AJIEKTPOMArHUTHbBIE bu6nmmoreka [IOK

24 xoneOanus. IlepeMeHHBIH >IEKTpHYECKHI https://lesson.edu.ru
TOK.
Pemienne 3anmau. Konamencarop, karyuika, bu6mmoreka [IOK

25 COMPOTHBIICHUE B IEMU IEPESMEHHOTO https://lesson.edu.ru
TOKA.
[TIpon3BoacTBO, nepeaaya, UCIOIb30BaHUE bu6mmoreka [IOK

26 AIIEKTPOIHEPTHH. https://lesson.edu.ru
MexaHW4EeCKHUE BOJIHEI. bu6nuorexa [IOK

27 https://lesson.edu.ru

28 DJIeKTpOMarHuTHeIe BoJIHbI. CBOMCTBA bu6mmoreka [IOK




BOJIH.

https://lesson.edu.

ru

[Mpunnune! paauocsssu. M3o0perenue

bubmuorexa [IOK

29 paguo A.C. IloroBbIM. https://lesson.edu.ru
Kontponsnas padora «Konebanus u bubmmorexa [IOK
30 BOJTHBI» https://lesson.edu.ru
3aKOHBI T€OMETPUUECKON ONITHUKH. bubmuorexa [IOK
31 https://lesson.edu.ru
3akoHbl reomeTpuueckoil ontuku. [TonHoe bubnmnoreka [JOK
32 OTpaKCHHE. https://lesson.edu.ru
JlaGopatopnast pabora Ned4 «M3mepenue
33 [I0Ka3aTeJsl MPEJIOMIIEHHSI CTEKIIa
JIun3el. Pemenue 3amgay. bu6mmoreka [IOK
34 https://lesson.edu.ru
Jlaboparopnas pabora Ne5 «OmpeneneHue
35 ONTUYECKOU CWIBl | boxycHOTO
paccTosiHUS cOOMpAarOIIel JTUH3bDY
Hucnepcus. Uarepdepenuus. bub6nmorexa [IOK
36 https://lesson.edu.ru
Judpaxmus BOJIH. JudpakponHas
pemetka. JlaGoparopnass pabora Ne6
37 «Onenka  WHPOPMAIMOHHONW  €MKOCTH
koMmakT-aucka (CD)»
JlaGopaTtopHass pabora Ne7 «M3mepeHue
38 JUTMHBI CBETOBOM BOJHBI). [lomepeuHocTsb
U TOJISIpU3aIHs CBETA.
Wznydyenuss u cnektpol. JlaGoparopHas
39 pabora Ne8 «HaGmromeHne CIUIONIHOTO W
JIMHENYaTOrO CIIEKTPOB»
40 Konrponsnas padora Ne3 «Onrtukay.
[loctynatel TEOpUM  OTHOCUTEIILHOCTH. bubnnoreka [IOK
41 OCHOBHBIE CJICJICTBUS U3 TTOCTYJIATOB. https://lesson.edu.ru
DJIEMEHTHI PEJISITUBUCTKON TMHAMUKH. bu6nuoreka [IOK
42

Perenue 3amgay.




https://lesson.edu.

Pemenue 3amau.

bubmuorexa [IOK

43 https://lesson.edu.ru
dotordpdext. Ilpumenenue potorddexra. bubmmorexa [IOK

44 ®DOTOHBI. https://lesson.edu.ru
Pemenwne 3agau. JlaBnenue cBera. bu6nmoreka [IOK

45 https://lesson.edu.ru
Crtpoenue atoma. OnbiTel Pesepdopra. bubnmnoreka [JOK

46 KBanrtoBsie noctynarsl Teopun bopa. https://lesson.edu.ru
Jlazepsl. Pemenue 3anau. bubnnoreka [IOK

47 https://lesson.edu.ru
MeTopl HAOMIOACHUS U PETUCTPAITTN bu6nmoreka [IOK

48 3apSKEHHBIX YACTHIL,. https://lesson.edu.ru
PagnoaktuBHOCTE. PamnoakTuBHEIE bubmuorexa [IOK

49 TpEBPAIICHUS. https://lesson.edu.ru
3aKOH paJIMOAaKTUBHOTO pacnana. [lepuon bubnnoreka [IOK

50 nonypacnaaa. M30Torsl. https://lesson.edu.ru
Penrenne 3agau. bu6nuorexa [IOK

51 https://lesson.edu.ru
CtpoeHure aTOMHOTO si/ipa. SlaepHble CUJIbI. bubnnoreka [IOK

52 DHeprust CBSI3U aTOMHBIX S7IEp. https://lesson.edu.ru
HckyccTBeHHas paliOaKTUBHOCTD. bubmuorexa [IOK

53 SnepHbie peakIum. https://lesson.edu.ru
[enenue sapa ypana. Llennas sanepHas bubnunorexa [JOK

54 peakis. SIaepHbIii peakTop. https://lesson.edu.ru
Tepmosiaepublie peakuuu. [Ipumenenue bubmmoreka [IOK

55 AepHOI sHeprun. buonornyeckoe https://lesson.edu.ru
JENUCTBUE PAANMOAKTUBHOTO U3TYUYCHHUS.
KonTponbHas padora o teme «KBaHToBas

56

57

busuka».

On CMCHTAapPHBIC YaCTHUIIBI. AHTI/I‘IaCTI/IHBI.

bu6mmoreka [IOK




https://lesson.edu.ru

Conneunas cuctema. 3akoHsl Keruiepa.

bubmuorexa [IOK

58 1 https://lesson.edu.ru
Cuctema 3emuis — JIyna. Masble Tena bubnmoreka [JOK

59 COTHEYHOU CUCTEMBI. 1 https://lesson.edu.ru
CoHIe. bu6nmoreka [IOK

60 1 https://lesson.edu.ru
OCHOBHBIE XapaKTEPUCTUKH 3BE3]. bubnmnoreka [JOK

61 JHuarpamma ['eprymmpysra — Paccena. 1 https://lesson.edu.ru
DBOJIOMS 3BE3. bu6mmoreka [IOK

62 1 https://lesson.edu.ru
lNanaxktviku. MneyHbIN TyTh. bubmuorexa [IOK

63 1 https://lesson.edu.ru
Crpoenue u 3Bosonus Beenennoit. bubnmoreka [JOK

64 1 https://lesson.edu.ru
Enunas ¢usnueckas kapTuHa MHpa. bubnnoreka [IOK

65 1 https://lesson.edu.ru
[ToBTOpHUTETHEHO-00001AIOIINI YPOK 110 bu6nuorexa [IOK

66 TeMe «ACTPOHOMHUS. 1 https://lesson.edu.ru
[ToBTOpUTENEHO-0000IAIONINI  YPOK 110

67 TeMe «DIIEKTPOIMHAMUKAY. 1
[ToBTOpHUTENHEHO-0000IAIONINI  YPOK 110

68 teme «KBaHTOBas pu3mKa». 1

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




HopMbl OLICHKH 3HAHMI M YMEHUMN Y4alIUXCs Mo (pusmukKe.
Ouyenka «5» cTaBUTCS B TOM ClIy4ae, €CIIM yJaIuiics:

e OOHapyXHWBaeT TOJHOEC MOHUMaHHE (PU3NUIECKONW CYIIHOCTH pPacCMaTPHBACMBIX
SBIICHUW W 3aKOHOMEPHOCTEH, 3HaHWE 3aKOHOB U TEOpUMN, YMEET MOATBEPIUTH UX
KOHKPETHBIMU TIPUMEpaMH, MPUMEHUTh B HOBOW CHTYallMd W TIPH BBITIOJHCHHUH
MPAKTUYECKHX 3aJaHHH.

e JlaeT TOYHOE ONpEEICHUE U UCTOJIKOBAHME OCHOBHBIX MOHSTUM, 3aKOHOB, TEOPHUA, a

TaKXKe MPaBUIBLHOE OMpeiesieHne (PU3MUECKUX BETUYHH, UX SIUHUI] U CITIOCOOOB M3MEPEHUSI.

e TexHHYECKH IPaMOTHO BBIMOIHSIET (PU3MUECKHUE OMBITHI, YEPTEKU, CXEMbI U TpaPuKHy,
COITYTCTBYIOIIIUE OTBETY, MTPABMIIBHO 3aITUCHIBACT (DOPMYIIBI, TIOJIB3YSICH IPUHATON CHCTEMOM
YCIOBHBIX 0003HAUCHUH.

e [Ipu oTBeTe HEe MOBTOPSET HOCIOBHO TEKCT yUeOHHUKA, a yMEET 0TOOPATh IIIaBHOE,
O0OHApYKUBACT CAMOCTOSATEIHLHOCTh M ApTYMEHTHPOBAHHOCTh CYXKICHHM, YMEET YCTAHOBUTH
CBSI3b MEXKIY U3y4aeMbIM U paHee U3y4eHHBIM MaTepUajIoM 10 Kypcy GU3HUKH, a TAKKE C
MaTepPHAJIOM, YCBOSHHBIM TP H3yYCHUH JIPYTUX CMEXKHBIX IMPEIMETOB.

e YMeeT NOJKPENUTh OTBET HECIOKHBIMU JEMOHCTPAIIMOHHBIMU OTIBITAMH.

e VYMeer nenarh aHamu3, OOOOIIEHHS U COOCTBEHHBIE BBIBOJBI MO OTMEYAEMOMY

BOTIPOCY.

e YMeeT caMOCTOSTEeNHFHO U PAIIMOHAIBHO PAbOTATh ¢ Y4EOHUKOM, JTOMOTHUTEIBHOM
JTUTEPaTypOi U CIPAaBOYHUKAMHU.

Ouyenka «4» cTaBUTCS B TOM CITydae, €CJIM OTBET YIOBIETBOPSET HA3BAHHBIM BBITIIC
TpeOOBaHUSAM, HO yJaIIUNCS:

e JlomyckaeT oHy HErpyOyIo OMMOKY MU He 0oJiee ABYX HEJIOUETOB H MOXKET UX
HCIIPABUT CAMOCTOSATEIHHO, WIH TIPH MTOMOIIY HEOOJIBIION MOMOIIH YIUTEIIS.

e He o0Omamaer Q0CTaTOYHBIM HABBIKOM pPabOTBl CO CIPABOYHON JHUTEpaATypOil

(HampuMep, YICHUK YMEET BCE HAWTH, MPABWILHO OPUCHTHPYETCS B CIPABOYHHUKAX,
HO paboTaeT MeJICHHO).
Ouenka «3» CTaBUTCS B TOM ClIy4yae, €CIIM YYaIlMICs MPABHIIBHO MOHUMAET (U3NIECKYIO
CYILIHOCTh PACCMAaTPUBAEMBIX SIBJICHHUI U 3aKOHOMEPHOCTE, HO MIPH OTBETE:

e OOHapyXHBaeT OTJICIbHBIC TPOOECITBI B YCBOCHHH CYIIIECTBEHHBIX BOTIPOCOB Kypca
(U3HKY, HE IPETSATCTBYIOIINE JAThHEUIIIEMY YCBOCHHUIO MMPOTPAMMHOT0 MaTepHara.

e lcnbIThIBaeT 3aTpylHEHUS B MPUMEHEHUM 3HAHWNA, HEOOXOAMMBIX MIJIA DPEIICHHS
3a/la4 Pa3IMYHBIX TUIOB, MPU OOBSICHEHUU KOHKPETHBIX (PU3MUECKUX SIBICHUN Ha
OCHOBE TEOpHWil ¥ 3aKOHOB, WIH B TMOATBEPXKJICHUU KOHKPETHBIX MPUMEPOB
MPAKTUYECKOr0 PUMEHEHUS TEOPUH.

e (OTBeYaeT HEMOJHO Ha BOMPOCKHI YUUTEIs, HIIH BOCIIPOU3BOJIUT COJIEPIKAHUE TEKCTA

y4eOHHKa, HO HEIOCTAaTOYHO MOHUMAET OT/EIbHBIE BAXKHBIE ITOJOXKEHHSI, B 9TOM TEKCTE.

e OOHapyXMBaeT HEIOCTATOYHOE IMOHHUMAaHHE OTIEJBbHBIX BOCIPOU3BEACHHM TEKCTa
y4eOHUKa, WM OTBEUACT HEIMOJIHO Ha BOMPOCHI YUYHUTEIs, JOMYCKas OJIHY - IBE
rpyOBIC OITHOKH.

Ouenka «2» cTaBUTCS B TOM ClIy4ae, €CIU yJaluiics:

e He 3HaeT u He MOHMMAET 3HAUUTENBHYIO WJIM OCHOBHYIO YaCTh IPOrPAMMHOTO
MaTepuala B Ipezeiax MOCTaBICHHbBIX BOIPOCOB.

e Umeer ciabo chopMupoBaHHBIC U HETIOTHBIC 3HAHUS M HE yMEET IPUMEHSATh UX K
PEIIeHNI0 KOHKPETHBIX BOMIPOCOB U 33724 Mo 00pa3ily U K MPOBEJICHUIO OTIBITOB.

e [lpu oTBere (Ha OJIMH BOIIPOC) JOMYyCKaeT O0jiee NBYX TPyObIX OITMOOK, KOTOPBIC HE
MOJKET UCTIPABUTh JaKe MPH MOMOIIU YIUTEIIS.



Ouenka jgadopatopHbix padoT no gpusuke
Ouenka «5» cTaBUTCS B TOM ClIy4ae, €CIU yJaluiics:
e BrpmmonHun Bcio paboTy B HMOJHOM 00BeME € COOJIOACHUEM IMOCIEe0BATEIbHOCTH
MIPOBEICHUS OTBITOB U N3MEPEHHIA;
® CaMOCTOATENbHO M PALMOHAIBHO CMOHTUpPOBaJ HEOOXoAumoe o0OpylOBaHUE, BCE
OTIBITHI TIPOBET B YCIOBHUSAX M PEKUMaX, 00ECIICUNBAIONIUX MMOTYYCHHUE MPABUIbHBIX
pE3yIbTAaTOB U BBIBOJOB;
e coOmonan TpeboBaHus O€30MACHOCTH TPYAQ;
e B OTYETE MPABWIBHO M AKKYPaTHO BBIMOJHWJI BCE 3alUCH, TaOJIMIIbI, PUCYHKH,
yepTexH, rpaduKku, BHIYUCICHHUS.
Ouyenka «4» cTaBUTCS B TOM CJIy4ae, €CJIM ObUIH BBIIIOJIHEHBI TPEOOBAHUS K OIIEHKE «5», HO
yUaluiicss TOMYCTHII HEAOYEThl WIIK HErpyOble OMIMOKH.
0uem<a «3In CTaBUTCA, €CJIN PE3YIIbLTAT BBIMIOJTHEHHOM YacTH TAaKOB, YTO IMO3BOJIACT IMMOJIYYHUTH
MPaBWJIbHBIE BBIBOJIBI, HO B XOZI€ MPOBEJICHUS OIbITa U U3MEPEHUN ObUIH JOMYIIEHBI
OIITUOKHU.
Ouyenka «2» CTaBUTCS, €CIIU PE3yAbTAThl HE TIO3BOJISIOT CAENATh MPABUILHBIX BHIBOJIOB, €CITH
OIIBITBI, UBMCPECHHA, BELIYUCIICHUA, Ha6JIIOI[eHI/I$I MMPONU3BOAMNINCH HETIPABUIIBHO



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» dusuka, 10 kmace/ Msxumes I'. 4., Byxosues b.b., Corckuit H.H. nox
penakmnueit [TapdentreBoit H.A., AknnonepHoe obmiectBo «M3aaTenbcTBO
«IIpocsemienue»

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsetieHue»

METOJNYECKHUE MATEPHUAJIbBI UIAA YYUTEJIA

Metoandeckoe mocooue st yIuTems

COopHUK BOIPOCOB U 3aj1a4 1O (U3UKE JUIsI OCHOBHOM IIKOJIbI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

HUHTEPHET

https://resh.edu.ru/

https://lesson.edu.ru
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