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2.7. Pabouas mnporpamma mno yuyeOHOMYy mpeaMery ''®dusuka'

(0a30BbIil YpOBEHB).

2.7.1. Pabouas mporpamma 1o yueoHomy npeamery "dusuka" (0a30BbIi yPOBEHB)
(npenmeTHas obmacth "EcTecTBEHHO-HAY4YHBIE TPEAMETHI'") (1aj1ee COOTBETCTBEHHO
00yd4eHusl, IJIaHUPYEMbIE Pe3yabTaThl 0CBOCHUS MPOTPaMMBbI IO (PHU3HUKE.

2. TlosicHuTenbHAs 3amUCKa OTpaXkaeT OOIIMe LEeNU W 3a/aud U3ydeHHs (U3HKH,
XapaKTEPUCTUKY  IICUXOJIOTMUECKMX  MPEANOCBUIOK K  €ro  H3Y4YEHUIO
00yJaromMMHCS, MECTO B CTPYKTYpe Y4eOHOrO IUIaHa, a TaKkKe MOAXOAbI K 0TOOPY
COZIEpKaHMsI, K OIIPECIICHUIO IIJIAHUPYEMBIX PE3YIIBTATOB.

3. ConepxaHue O0Oy4eHHs pacKpbIBaeT COAEpKATeIbHbIC JIMHUHM, KOTOPBIE
IPEUIaraoTcs s 0043aTeIbHOTO U3YyUEHUS B KaXKJI0M KJ1acCce Ha YPOBHE CPEIHETO
oO1ero o6pa3zoBaHuUsI.

4. Ilnanupyemble pe3ynbTaTbl OCBOEHHUS MPOTrpaMMbl MO (U3HUKE BKIIOYAIOT
JUYHOCTHBIE, METANIPEIMETHBIE PE3YIbTaThl 32 BECh NMEPHO 00yueHUs: Ha YpOBHE
CpeIHero o0uiero o0pa3zoBaHus, a TAKXKE MPEIMETHBIE 10CTUKEHUST 00yYarOIIEerocs
3a KaXKJIbIi ToJ1 00y4€eHHUs.

2.7.5. llosicHUTEIBbHAS 3ANMCKA.

.5.1. Tlporpamma mno ¢usuke 0a30BOr0 ypOBHS Ha YpPOBHE CpPEAHETO OOUIETo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUN U TpeOOBaHHUM K pe3ynbTaTam
OCBOEHHUSI OCHOBHOW 00pa30BaTEIbHON MporpamMmsl, npeacTtaBieHHbIx B PI'OC
COQO, a Takxe c ydyeToM paboyell NporpaMMmbl BOCIHMTAHUS W KOHLIETILIMH
npenojiaBaHus yueoHoro npeaMera "®dusznka" B 00pazoBaTeIbHBIX OpraHU3aIUIX
Poccuiickoit denepanyu, peaanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE MPOrPAMMBbI.
.5.2. Copepxanue nporpamMmbl o (U3MKE HampaBieHO Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAyYHOM KapThHbl Mupa oOyyarommxcs 10 - 11 kimaccoB mnpu
oOyueHnr uX (Qu3nuKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-ACSITEIBHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBeTcTByeT Tpeboanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METAIPEAMETHBIM PpE3YJIbTaTaM
OOy4yeHMsI, a TaKKe YYUTHIBAET HEOOXOAMMOCTh peaju3alud MEXKIPEIMETHBIX
CBSI3eM (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Y4YEOHBIMH TMpeamMeTamMu. B Hel
OTIPENETISIIOTCS OCHOBHBIE 1I€NIM M3y4YeHUs] (U3MKH Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl, MNIAHUPYEMbIE€ PE3YyNbTaThl OCBOCHUSA Kypca (PU3MKH: JTUYHOCTHBIE,
MeTarnpeIMeTHbIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

.5.3. Ilporpamma 1o ¢u3uKe BKIIOYAELT:

[Inanupyemsbie pe3yabTarbl OCBOEHHUS Kypca (pU3MKM Ha 0a30BOM YPOBHE, B TOM
YuCIIe IPEAMETHBIE PE3YNIbTaThI 10 TO1aM 00Y4YEeHHUS;

Conepsxanue yueOHoro npeamera "dusuka' mo rogam o0yueHuUs;

5.4, Tlpu paspaborke paboueil MporpaMmbl B TEMATHMUYECKOM ILJIAHUPOBAHUU
YUTEHBI BO3MO)KHOCTH UCITOJIb30BAHMS IIEKTPOHHBIX (undpoBBIX)
00pa30BaTEIbHBIX PECYPCOB, SBISIOMIMXCS Y4eOHO-METOINYECKUMU MaTepralaMu
(MynpTUMEIUHHBIE TPOTPAaMMBbl, 3JEKTPOHHBIE YYEOHMKHM U  3aJauyHUKH,
AIIEKTPOHHBIE OUONMMOTEKHU, BHUPTyaJbHBIE J1a0OpaTOPWH, UTPOBBIE MPOTPAMMBEI,
KOJUIEKIIMM  LU(QPOBBIX  00pa3oBaTeNbHBIX  PECYPCOB),  PEANTHU3YIOLIUMHU



JTUAAKTHYECKHE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOT U,
COJIEp’KaHNE KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUMU.

.5.5. Ilporpamma no ¢u3uKe NPEeaOCTaBIsET BO3MOXKHOCTh IS pealu3aluu
pPa3IMYHBIX METOAMYECKUX TOJIXOI0B K OpraHu3anuu oOydeHus (usuke npu
YCIIOBUM COXpaHEHUs1 00s3aTeIbHON YacTH COIepKaHUs Kypca.

5.6. ®u3uKa Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPOJIbI, BEICTYIIAs B KAUE€CTBE
y4eOHOro MpeIMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINA BKJIAJ] B CUCTEMY 3HAHHUM 00
okpyxatomeM wmupe. LkonbHbI Kypc GU3MKH - CHCTEMOOOpPA3yIOUIUil st
€CTECTBEHHO-HAYYHbIX YYE€OHBIX MPEIMETOB, MOCKOIBbKY (PH3UUECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIECCOB M SIBICHHWM, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
busngeckorr reorpadumeri u acTpoHoMued. Mcmomp3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHMM  ONpeNessieT XapakTep W Pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTUH B c(hepe IHEPTeTUKH, TPAHCTIOPTA, 0CBOEHUS KOCMOCa,
IIOJIyYCHHSI HOBBIX MaTrepuajioB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYUYHOI KApTHHBI
Mupa oOydaromuxcsi, B (POPMHUPOBAHHME YMEHUN NPUMEHSATh HAyYHBIH METO[
NO3HAHUS NP BBINOJIHEHUU UMHU Y4EOHBIX UCCIIEJOBAHUM.

.5.7. B ocHOBY Kypca (U3UKHU 1Ji1 YPOBHS CPEIHETr0 00I1IEro 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MO’KHO PACCMAaTpUBaTh KaK IPUHLHUIIBI €TI0 MOCTPOCHUS.

o WNnesa nenoctHocTH. B COOTBETCTBUM € HEM KypC SABISETCS JIOTHYECKU
3aBEPILIECHHBIM, OH COJAEPKUT MaTepual U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

. Wnes renepanuzauuu. B cooTBeTCTBUM € HEW Marepuai Kypca (pU3UMKH
oObeIUHEH BOKpYr (usmueckux Teopuil. Bemymmum B Kypce sBisercs
(GopMupOBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpHUU, BEUIECTBE U
ToJIE.

o Wnes rymanurapusanuu. Peanuzanust uaew NpeanosiaracT MCIOJIb30BAHME
I'YMaHUTApHOTO MOTEHUHMaNa (PU3NUECKOW HAYKU, OCMBICIICHUE CBSI3U Pa3BUTHS
(bU3HUKHU C pa3BUTHEM OOIIECTBA, A TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPOOIEMaMHU.

° Unes mnpuxknagHoit HampaBieHHOcTH. Kypc ¢dusuku mpeamnosaraer
3HAKOMCTBO C HIMPOKHM KPYTrOM TE€XHUYECKHX M TEXHOJIOTMYECKHUX MPUIIOKEHUMN
V3YUYECHHBIX TEOPUM U 3aKOHOB.

o WNnesa oxonorumsanuy peanusyercs IIOCPEICTBOM BBEICHUS DJJIEMEHTOB
COJEPKaHMSL, TOCBALIEHHBIX SKOJIOTMYECKUM IPOOJIEeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJOTUW, a Takxke oOCyXIeHus Mpoliem
PalMOHAIBHOTO TPUPOIONOJIB30BAHMS U SKOJIOTMYECKOW O€3011aCHOCTH.

.5.8. CTep>KHEBBIMU 3JIEeMEHTaMu Kypca (U3MKA Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusl SABISIOTCA (Gu3nueckue Teopuu (hopMHpoBaHUE MPEACTABICHUN O
CTPYKTyp€ MOCTPOEHUS (PU3NUECKOW TEOpHUH, PoSin (HyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IPEICTABICHUSAX O IPUPOAE, TPAHULAX TPUMEHUMOCTH
TEOPHI, ISl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U IPOLECCOB).

.5.9. CuctemMHO-IesATeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peann3yeTcsi Mpexe
BCEr0 32 CUET OPraHU3alMU SKCIEPUMEHTAIbHON AESITENbHOCTH 00yUatoIuXCs.



J51s 6a30BOr0 ypoBHS Kypca (PU3HKH - 3TO UCMOIB30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPBIE B MIpOrpamMme
no Qu3ruke OObEAMHEHBI B OOIIMN CIUCOK YYEHUYECKUX MPaKTUYECKUX PaboT.
Boijenenre B yKa3aHHOM I€pEYHE JIaDOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeNIbHOTO MpoIlecca
UCXONI U3 OCOOEHHOCTEH TUIAaHUPOBAHUSA U OCHAIleHUs kabuHera ¢usuku. [lpu
TOM oOecrneunBaeTcs OBJaJeHUE OO0y4aroUUMUCS YMEHUSMU TPOBOIUTH
KOCBEHHBIE WM3MEpPEHUs, MCCIEJOBAHUA 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

.5.10. Pemenune pacueTHBIX M KaueCTBEHHBIX 3ajad C 3aJaHHON (U3NYECKOU
MOJIEJIBIO, TO3BOJISIFOLIEE IPUMEHSATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OHOIO paslena Kypca, TaK U HHTETPUPYs 3HAHHUS M3 pa3HbIX pasznenoB. [l
KaueCTBEHHBIX 33]1a4 IPUOPUTETOM SIBJISIOTCS 3aJ]aHUs Ha OOBSICHEHUE IPOTEKAHUS
($u3nyecKUX SBICHUM M MPOLECCOB B OKPYKAIOIIEH KHU3HU, TpeOyrolue BbIOOpa
(buznyecKo MOJIENH Ul CUTYalluu PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
S5.11. B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY 00€CTIeUeHHI0 Y4eOHOro npoiiecca 6a30Bbli ypOBEHb Kypca (PU3UKU
Ha YPOBHE CpenHero oOmiero oOpa3oBaHMs JOJDKEH H3Y4aeTcsl B YCIOBMSIX
IpEeIMETHOro KaObuHeTa (U3MKM WIM B YCJIOBMSIX MHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTEeCTBEHHO-HAayyHOro 1ukina. Hamuume B kaOuHere Qu3uku
HEO00XO0IUMOT0 Jab0paTOPHOro OOOpPYAOBAaHMS MAJI BBINOJHEHHUS YKa3aHHBIX B
nporpaMmMme 1o (U3NKe YICHHUYECKUX MPAKTUIECKUX padoT U IEMOHCTPAIMOHHOTO
o0opynoBaHusi 00s13aTEIBHO.

5.12.  JleMoHCTpallMOHHOE 000pynOBaHHE (POPMUPYETCA B COOTBETCTBUU C
NPUHIIAIIOM MHHUMAIbHOM JIOCTAaTOYHOCTH M  OOECMEUMBAaeT MOCTAHOBKY
NEPEUYNCICHHBIX B TporpaMmMe 1Mo (U3HKe KIIOYEBBIX JASMOHCTpAMA st
UCCIIEJIOBAHUS  M3Y4YaeMbIX SBJICHUM W  MPOLECCOB, HMIHUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

.5.13. JlaGoparopHoe o0O0OpyIOBaHHE IS YYEHHUCCKHUX IMPAKTHISCKUX pabdoT
dopmupyeTcst B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuere
OJHOTO KOMILJIEKTa Ha JByX oOyvarommxcsi. TeMaTHuecKue KOMIUIEKTHI
71a00paTOPHOTO O0OpPYIOBaHMUS JOHKHBI OBITH IOCTPOCHBI Ha KOMILJIEKCHOM
UCIOJIb30BAaHUM aHAJOTOBBIX M LHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTa00paATOPHil.

.5.14. OCHOBHBIMHM LIETIIMH U3yUYeHUS (PU3UKU B 00I1IEM 0Opa30BAHUM SIBIISIFOTCS:

o @dopmHpoBaHHE HWHTEpPECa M CTPEMJICHUS OOYYalOMIMXCS K HAyIHOMY
U3yYEHUIO TPUPOJBI, PA3BUTHE WX WHTEIUICKTYalIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH;

e Pa3BuTHE NpPEICTaBICHUN O HAyYHOM METO/E MO3HaHUS U (POpMHUpOBaHME
HCCJIEZIOBATEIBCKOTO OTHOUICHHSI K OKPYKAIOLIUM SIBICHUSM;

o @dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJabTraTra U3yuyeHHUs OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (PH3UKU;

o dopmupoBaHHE YMEHUN OOBSCHATH SBICHUS C HCIIOJIb30BaHUEM (PH3NIECKUX
3HAHUU U HAYYHBIX JI0KA3aTEJIbCTB;



o @dopMupOBaHWE TPEACTABICHUNA O poid (PU3UKU 1JIT PaA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH.

.5.15. JlocTrkeHue 3TUX Liejed 00ecreunBaeTcs pelieHueM CIIeIYIONINX 3a7a4d B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CpeHEero o01ero oopa3oBaHus:

e [lpuoOperenue cucteMbl 3HaHUN 00 00X HUINYECKUX 3AKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAas MEXaHUKY, MOJEKYISIPHYIO  (PU3HUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JICMEHTBI aCTPODU3HKY;

o ®dopMHUpOBaHUE YMEHUHN MPUMEHSTH TCOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
bu3MYECKUX SBICHUI B IPUPOJIE U JJI IPUHATUS IPAKTUYECKUX PEIICHUM B
MOBCEAHEBHOM JKU3HMU;

e OcBoeHue cnocoOOB peEIICHUS pa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
dusznyeckold MoOJENbI0, 3a]a4, MOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3nanue GU3NIECKON MOJIENN, COOTBETCTBYIOIICH YCIOBUSM 3a1a4u;

o [lonumanue (HU3NYECKUX OCHOB M MPUHIMIIOB JACHUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IMPOLECCOB, UX BIMSIHUSA HA OKPYXKAIOIIYIO
cpenys;

e OBIasieHUE METOAAMHU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
(bU3MYECKUX SKCIIEPUMEHTOB, aHajiu3a M HHTEpIpeTanuu WHpopmaimu,
OIPEAEIICHUS I0CTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTara;

e (Co3nanue ycClOBHM U1 Pa3BUTHS YMEHHUM MPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPYECKOM ESATEIBHOCTH.

. JIrobas pabouas mporpamma JI0JKHA MOJHOCTBIO BKIIFOUATh B CE0sl CO/IEpIKaHUE
JTAHHOM MPOTpaMMBbI 0 (PU3HUKe.

Oo61ee ynciao yacos nsydenusi pusuku - 136 yaco: B 10 kiacce - 68 yacon (2

yaca B Hefeawo), B 11 kiiacce - 68 yacoB (2 yaca B HeeJI10).

T.x. mpemnaraemblii B ¢enepadbHOM mHporpaMMe Mo (GU3MKE MepeyeHb JTadopaTOpHBIX U
NPaKTUYECKUX paboT SBISETCS PEKOMEHIIOBAHHBIM, YUYWTENb [EeJIaeT BHIOOp MPOBEICHUS
71a00paToOpHBIX paboT M OMBITOB € YYETOM MHIMBUAYAIBHBIX 0COOCHHOCTEH 00ydarouxcsl.
2.7.5.18. B oTaenpHBIX ciaydasx Kypc (U3MKU 0a30BOr0 ypOBHSI MOXKET U3ydarhecs B o0beme 204
yaca 3a 1Ba roja ooyudenus (3 4 B Hexento B 10 u 11 knaccax). B aTom ciiydae yBennuuBaercs He
MeHee yeM 710 20 4 pe3epBHOE BpeMsl, KOTOPOE UCIIONIb3YETCSl YUUTEIIEM ISl U3yUEeHHsI BOIIPOCOB,
TECHO CBS3aHHBIX C BBIOpaHHBIM IpoduieM oOydeHHUs, U yBEIMUMBaeTCs ydyeOHas Harpyska,
OTBOAMMAs HAa HM3yYCHHWE MEXaHWUKU, MOJIEKYISIPHOW (PU3MKH M DIIEKTPOIWHAMHKH, 32 CYET
pacupeHust yucia JadopaTopHbIX pabOT MCCIEeI0BATENLCKOTO XapakTepa U YPOKOB PELICHMS
KaueCTBEHHBIX ¥ PACUETHBIX 33/1a4.

2.7.6. Coaepxxkanue o0yuenus B 10 kiacce. — 68 u.

Pa3zoen 1. Qu3zuxka u memoovl HAYUHO20 NOZHAHUA. - 2 U,

du3suKa - HayKa o Impupoae. Hayunbie MeToabl MO3HAHKS OKPYKArowero mupa. Posb
HKCIIEPUMEHTA U TEOPUU B TIPOLIECCE TO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (DH3HKE.
MopnenupoBanue (QGU3NUECKUX SBIEHWHW © TpolleccoB. HaydHbie THIOTE3HI.
duznueckre 3aKOHBI U TCOPUHU. [ paHUIBl MPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponb 1 MecTo Pusuku B HOpMUPOBAHNUN COBPEMEHHOW HAy4YHOW KApTUHBI MHpPA, B
MPAKTUYECKOUN AEATEIBHOCTH JIFONIEH.



JlemoHCcTpanuu.
AHanoroBble 1 HIUPPOBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Paszoen 2. Mexanuka. — 20 u.

Tema 1. Kunemaruka

Mexanunyeckoe aBuxkeHrne. OTHOCUTENBHOCTh MEXAaHUYECKOTO ABMkKEeHUA. CucTteMa
orcuera. Tpaekropus.

[lepemenienue, CKOPOCTh (CpeIHSAS CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUAIbHOM TOYKHM, MX MPOEKUMM Ha OCH CHUCTEMBbl KoopiauHar. CroxeHue
IIEPEMEILICHUM U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE TMpsIMOIMHEHHOE JBMxkeHue. ['paduxu
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOPEHHS, NIyTH U IEpeMEIICHUs
MaTepHUAILHOM TOYKU OT BPEMEHH.

CpobomHOe najieHue. YCKOpeHHe CBOOOIHOTO MaCHUS.

KprBonuHeitHoe nBHKeHUE. J[BHKEHHE MAaTE€pUAIbHOW TOYKH 10 OKPYKHOCTH C
IIOCTOSSHHOM MO MOIYJIK CKOPOCTBIO. YIIIOBas CKOPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon u yacrora oOpamienus. LleHTpocTpeMUTENB HOE YCKOPEHHUE.

TexHuyeckre ycTpoWCTBa M MPAKTHYECKOE IMPUMEHEHUE: CIUIOMETpP, ABUKCHHE
CHapsI/10B, LIEITHBIE U PEMEHHBIE TIEPEIAUH.

JlemoHCcTpanuu.

Mogenb cucTeMbl OTCYETa, WLIIOCTPAlUsd KUHEMAaTHUYECKUX XapaKTEPUCTHK
JIBYDKCHMUSL.

[IpeoOpa3zoBaHue ABMAKEHUI C HCIIOIB30BAHUEM ITPOCTHIX MEXAHNU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue JBH)KEHHA Tena, OpOIIEHHOrO MO VYIIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO TaIeHUS.

Hanpasienue cCKOpOCTH NPU ABUKEHUH MO0 OKPYKHOCTH.

YyeHndeckuii SKCIIEpUMEHT, JJabopaTopHbIe PabOTHI

M3yyeHne HEpPaBHOMEPHOIO [JBHMKEHUS C LEIbI0 ONPEICICHUS] MIHOBEHHOMN
CKOpPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXKAY MYTAMH, MPOMIEHHBIMH TEJIOM 34
IIOCJIEIOBATENIbHBIE PABHBIE IIPOMEKYTKH BpPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOW HYJIIO.

N3yueHne IBUKEHUS IAPUKA B BA3KOW KHUJIKOCTH.

N3ydenue nBM>KEeHHS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

ITpuaiun orHocurensHOCTH ['anunes. IlepBeiit 3akoH Herotona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuii. Bropoit 3akon HprotoHa s
MaTepUaIbHOM TOUKHU. TpeTnii 3akoH HploTOHA 1JI1s1 MaTepralibHBIX TOYEK.

3akoH BceMHUpHOTo Tsrorenus. Cuna tsxectu. [lepBas kocMudeckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.




Tpenune. Bunbl tpeHus (mokos, ckonbxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs! CKOJbXKEHUS U cuiia TpeHus nokos. Koadduumuent tpenus.
Cuita conpoTUBIEHUS NPU JBUKEHHUH TeJa B )KUAKOCTH WM Tase.

[TocTynarenbHOE U BpalllaTeIbHOE JBUKEHUE a0COTIOTHO TBEPJOTO TENa.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpalieHus. [1nedo cuibl. YcimoBUs paBHOBECHS
TBEPJIOTO TeNa.

TexHnueckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHNE: TTOIIUITHUKHY, IBUKECHUE
MCKYCCTBEHHBIX CIIyTHUKOB.

JlemoHCcTpanumy.

SIBrienne nHepIUU.

CpaBHeHUEe Macc, B3aUMOJICUCTBYIOIINX TEJl.

Bropoit 3axkon Herorona.

N3mepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Jiepopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM IOBEME U I1aJICHUU.

CpaBHeHUE CUJT TPEHUS MOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHS TBEPIIOTO Tea. Buibl paBHOBECHSI.

YyeHudeckuii SKCIIepUMEHT, J1abopaToOpHbIE padOThI

N3yuenue nprkeHust Opycka 1mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CUJI  YNPYTOCTH, BO3HUKAIOUIMX B TPYXKUHE U
PE3MHOBOM 00pasIle, OT ux Aehopmaluu.

HccnenoBanue yciioBUM paBHOBECHS TBEPAOTO TEIA, UMEIOIIETO OCh BPAICHUS.
Tema 3. 3aKOHBI COXpAaHEHUS B MEXAHUKE.

NmMnynbc MaTrepualibHOM TOYKHU (TeJa), CUCTEMbl MaTepHalbHbIX TodeK. Mmmymnbe
CUJIbI U W3MCHEHUE UMITYJIbCA TeNla. 3aKOH COXPAaHCHUS UMITyJibca. PeakTuBHOE
JIBH)KECHHE.

PaGota cusibl. MOIIHOCTH CHUJTBI.

Kunernueckass »Heprus MmarepuaibHOM TO4YkM. Teopema 00 W3MEHEHUU
KUHETUYECKOW SHEPTUU.

[TorenmnumanbHas sHeprus. lloTeHuuanbHas >HEprus ynpyro neGopmMupoBaHHOU
npyxuHsbl. [loTeHImanpHas 3Heprust Tena BOJIU3U MOBEPXHOCTU 3EMITH.
[ToteHmmanbHbIC U HETIOTEHITUATIbHBIE CUJIbL. CBsI3b Pa0OTHI HEMOTEHIIMAIBHBIX CHJT
C HW3MEHEHUEM MEXaHWYECKOM OHHEPruh CHUCTEMbI TEJl. 3aKOH COXPaHCHUS
MEXaHWYECKOW dHEPTUMU.

VYrpyrue v Heynpyrvue CTOJIKHOBEHMUS.

TexHuyeckue yCTpOMCTBA W MNPAKTHUYECKOEC NPUMEHEHHE: BOIOMET, KOIIEp,
MPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

JleMoHCTpanuu.

3aKOH COXpaHEHUs] UMITYJIbCa.

PeaktuBHOE NBUKEHHE.

[lepexon moTeHIIUATLHOM YHEPTUU B KHHETHUECKYIO M OOPaTHO.

YyeHudeckuii SKCIIEPUMEHT, JTabOpaTOpHbIE padOTHI

N3ydenune abCOMOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IByX OJWHAKOBBIX HUTSHBIX
MasTHUKOB.




HccnenoBanue cBsi3u pabOThI CUIIBI C ©3MEHEHHEM MEXaHUUECKOM SHEPTUHU Tea Ha
IPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pazoen 3. Monekynapnas puzuxka u mepmoounamuxa. — 19 u.

Tema 1. OCHOBBI MOJIEKYIISIPHO-KUHETHUYECKOW TEOPUHU.

OCHOBHBIE TOJOXKEHUS MOJEKYIIPHO-KUHETUYECKOM TEOPUM U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxeHue. duddysus. Xapakrep ABUKEHUS WU
B3aMMOJICICTBUSL 4YaCTHI] BellecTBa. MoJenu CTpOeHus Ta30B, JKUAKOCTEU H
TBEPABIX TeN U 00BSICHEHNE CBOKCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepbl Mosiekyia. KonnuecTBo BenectBa. [loctosnnas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temmneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YPaBHEHHE MOJEKYISIPHO-KMHETHYECKOU
TEOpUU UACAIBHOIO Ta3a. AOCONIOTHAas TeMmIeparypa Kak Mepa CpeaHen
KUHETUYECKOM 3HEPIuM TEIUIOBOTO JBWXeHMs dacTtull rasa. lllkama temmeparyp
KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHHMe MeHneneeBa-KnanelipoHa. 3akoH
JansroHa. M30mponeccsl B ueaabHOM rase ¢ IOCTOSHHBIM KOJIMYECTBOM BELECTBA.
['pauueckoe nmpencraBieHne U30IPOLECCOB: U30TEPMA, U30X0pa, H300apa.
TexHuueckue yCTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.
JleMoHCTpanuu.

OnbIThI, JOKAa3bIBAIOIIME JTUCKPETHOE CTPOCHHUE BEIIECTBA, poTorpaduu MOJIEKYI
OPTraHUYECKUX COCTUHEHU.

OneiThl 10 TU(DPy3UH KUIKOCTEN U ra30B.

Monenb OGpOyHOBCKOTO ABUKEHUSI.

Mopnens onsbita LlTepHa.

OMnBITHI, TOKA3bIBAIOIINE CYLIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOEHCTBUSI.
Mopens, HUTHOCTpUpPYOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnBITHI, MJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSI UAECAIBHOTO ra3a, U30MpoLECCHI.
YyeHudeckuii SKCIIepUMEHT, J1abopaTopHbIE padOThI

Omnpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHAaTe Ha OCHOBE U3MEpEeHui oobema
KOMHAaTbI, JaBJICHUS U TEMIIEPaTypbl BO3yXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEXKy IIapaMeTpaMy COCTOSHUSL pa3peKeHHOTO Iasa.
Tema 2. OCHOBBI TEPMOANHAMUKH.

TepmoauHaMuueckass CUCTEMA. BHYTpPEHHsAS DJHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U CIOCOOBI ee u3MeHeHus. KonuuecTBo TemnoTel U paborta. BHyTpeHHss
DHEPrusl  OAHOATOMHOIO  MJAEAIbHOTO  rasa. Buael  Temmonepenayu:
TEIUIONIPOBOIHOCTh, KOHBEKLIMS, MU3JIy4eHHUE. YIIENbHAsI TEMJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMNIOTHI IPH TEIIONIEpEaaUe.

[Tonsitue 00 aguadbaraom npouecce. [lepolit 3akoH TepMonuHaMuku. [Ipumenenue
MEePBOTO 3aKOHA TEPMOJAMHAMHUKHU K u3ompoiieccaM. ['padudeckas nHTEpripeTanus
paboThI Ta3a.

Bropoii 3akon TepmoaunHamuku. HeoOpaTuMocCTh POIIeCCOB B MPUPO/IE.

TemoBbie MamuHbl. [IpUHIMIB AEHUCTBUS TEIJIOBBIX MamuH. [IpeoOpazoBaHus
OPHEPTrUM B TEIUIOBBIX MamuHax. KoadduimeHT mose3HOro ASHCTBUS TETUIOBOM




mamusbl. [k KapHo u ero ko3¢ uireHT noae3Horo AeMcTBus. DKOJIOTHYECKUE
poOJIeMbl TEMIOIHEPTETUKHU.

TexHnueckne yCTpONCTBA U MPAKTUYECKOE NMPUMEHEHUE: IBUTATENb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIUIBHUK, KOHAUIIMOHED.

JleMoHCcTpanuu.

N3meHeHne BHYTpEHHEH SHEPTUH TeJla MPU COBEPIIEHUU padOThI: BEUIET IPOOKU U3
OyTBUIKM MO IEUCTBHEM CHKATOTO BO3/1yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
IyTEM TPEHHUs (BHIEOIEMOHCTpALMs).

N3meHeHne BHYTpEHHEN SHEPTUH (TeMIIepaTyphl) Telia MpHU TEIIonepeaaye.

OneIT M0 a1MabaTHOMY PACIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Mogenu napoBod TypOWHBI, ABUTareiisi BHYTPEHHETO CrOPaHHs, PEAKTUBHOIO
JIBUTATEIS.

YdeHn4YeCcKuil HIKCIIEPUMEHT, JTabopaTopHbie paboThI

M3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Arperarssle coCTOsHHUs BemecTBa. Da30BbIe MEPEXOBI.
[TapooOpazoBanue u KoHjeHcauus. lcmapenue u kumenue. AOCONIOTHAs U
OTHOCHTEJIbHASL BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. VYaenpHas TeIuloTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT AABJICHUSI.

Teepnoe Teno. Kpucraminueckue u amopdHble Tena. AHM30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrambsl. CoBpeMeHHbIE Marepuansl. [lnaBnenue u
KpUCTaJUIM3alus. YieapHas Teriora miasinenus. Cyonumanms.

VYpaBHeHUE TEIIOBOTO OaaHca.

TexHnUeCcKHe yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTHM IOJYYEHHUS COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIIE
HAaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

JlemoHcTpanuu.

CBolicTBa HaCHIIICHHBIX 1APOB.

Kunenue npyu NOHM>KEHHOM JaBJICHHH.

Crioco0Obl U3MEpEHHUs BIAXKHOCTH.

HaGOmtonenne HarpeBaHus W IUIABICHHMS  KPUCTAJUNIMYECKOTO  BEIECTBA.
JleMoHCTpanus KpUCTajijioB.

YyeHudeckuil dKCTIEpUMEHT, JaboparopHbie paboThl M3mMepeHue OTHOCUTEIHHOU
BJIQYKHOCTH BO3/yXa.

Pa3zoen 4. Inekmpoounamuka. — 22 4.

Tewma 1. DnekTpocTaTuka.

DINeKTpr3aums Tea. DJIEKTPUYECKU 3apsan. [[Ba Buaa aIEKTPUUECKUX 3aPSANIOB.
[IpoBOMHMKH,  JUAIEKTPUKHM W TOJYNPOBOJHUKH.  3aKOH  COXpaHEHUS
DIIEKTPUYECKOTO 3apsa.

B3aumopelictBue 3apsnoB. 3akoH Kynona. ToueuHbll >IE€KTpUYECKHI 3apsl.
Onektpuueckoe rmone. HampsskeHHOCTh — 3iekTpuueckoro mosst.  [IpunHnun
CYNEPNO3ULUU AIEKTPUUYECKUX Mojied. JIMHUM HanpsHKeHHOCTH JJIEKTPHUYECKOTO
MOJISL.




PabGora cunm smekrpocrarmyeckoro mois. [lorenmuan. PazHocTs moTeHIMANOB.
[IpOBOIHMKHA W HIMAJEKTPUKUA B JJIEKTPOCTATHUYECKOM Toiie. Jluanexkrpruueckas
MIPOHUIIAEMOCTb.

OnexkrpoeMkocTh. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOTO KOHAEHCATopa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE:  DIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTpPOCTaTUUYecKass 3aluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbBINA IPUHTED.

JlemoHCcTpanumy.

YCTpPOUCTBO ¥ IPUHLMIT JEUCTBUS MIEKTPOMETPA.

B3aumonencTBue HaA3IEKTPU30BAHHBIX TEJL.

DIEKTpUUECKOE MOJIe 3aPSHKEHHBIX TEJ.

[IpOBOJHUKHN B IIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTarnyeckast 3aiuTa.

JIA3IIEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTbh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaropa OT IUIOMIaJAH IUJIACTHH,
PACCTOSIHUSA MEXIAY HUMH U JUAIEKTPUUECKON MPOHUIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCaTopa.

YyeHudeckuii SKCIIepUMEHT, J1abopaToOpHbIE padOThI

N3Mmepenne anekTpoeMKOCTH KOHIEHCAaTopa.

Tema 2. ITloCTOAHHBIM DJIEKTpHUYECKHMNW TOK. TOKM B pa3iIMYHBIX Ccpenax.
OJIEKTPUYECKUMN TOK. YCIOBHUS CYIIECTBOBAHUS HJICKTPUUYECKOrO ToKa. MCTOUHMKH
Toka. Cuna Toka. [10CTOAHHBIN TOK.

Hanpsioxenue. 3akon OMa i1 yyacTKa LEnu.

DNEKTPUYECKOE  CONPOTUBIICHHE.  YIEIbHOE  CONPOTHBICHHE  BEIIECTBA.
[TocnenoBarenbHOE, NapAILIETBHOE, CMEIIAHHOE COETMHEHUE TTPOBOJHUKOB.
PaGota snexrpudeckoro Toka. 3akoH Jlxoyns-Jlena. MoOmHOCTh ANEKTPUUECKOTO
TOKA.

DNEeKTpOABUKYIIAs CUJa U BHYTPEHHEE COMPOTUBICHUE WCTOYHMKA TOKA. 3aKOH
Owma a1 nostHoOM (3aMKHYTO#) 2eKTprudecKkoi 1enu. KopoTkoe 3amMbIkaHHeE.
DNeKTpOHHAsl MPOBOAMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJUIOB OT TemIiepaTypbl. CBEpXIPOBOAUMOCTb.

DnekTpuuecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAs U MIPUMECHAsi TPOBOJUMOCTH MOJYPOBOIHUKOB.
CaolicTBa p-n-nepexoza. [1oaynpoBoJHUKOBBIE TPUOOPHI.

DIIEKTPUUYECKHUI TOK B pACTBOPAX M pacIliaBax 3JICKTPOIUTOB. DICKTPOIUTHYECKAS
JACCOLMALNS. DIECKTPOJIN3.

DNEKTpUYECKH TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATEIBHBIA Pa3psl.
Mounnus. [Liazma.

TexHuyeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocrar, HMCTOYHUKU TOKA, ANEKTPOHATPEBATEIbHBIC puOoPHI,
AIIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH THO/,
TEPMUCTOPHI U (DOTOPE3UCTOPHI, TOITYITPOBOTHUKOBBIN AUOJ, TabBaHUKA.
JlemoHCcTpanuu.

N3mMepenune CUIIbl TOKA U HAIIPSKEHUS.




3aBUCHUMOCTb CONPOTUBICHUS LUIUHAPHYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOLIA/INA
IIONEPEYHOIO CEYEHUS U MaTeprala.

CMmelnaHHOE COeTMHEHNE ITPOBOJHUKOB.

[IpsmMoe  m3MepeHue  IIEKTPOABMXKYLIEH  cuibl. KopoTkoe — 3aMbIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAJIOB OT TEMIIEPATYPBHI.

[IpOBOAMMOCTE AIIEKTPOJIUTOB.

W ckpoBoii paspsia U IpOBOAUMOCTD BO3AyXa.

ORHOCTOPOHHSS MPOBOJIMMOCTD JUOJA.

YdeHn4YeCcKuil HIKCIIEPUMEHT, JJabopaTopHbie paboThI

M3ydyeHne CMEIaHHOIO COSAUHEHNS PE3UCTOPOB.

N3mepenue DIEKTpOABMKYIIEN CHUJIbl HMCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIPOTHUBIICHHS.

Habmtonenue snexrponusa.

Me:xnpenMeTHbIE CBA3H.

N3zyuenue kypca pusuku 6a30Boro ypoBHs B 10 ki1acce oCymecTBIseTCs C yYETOM
CoZiepKaTeIbHbIX MEXKIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTHKH, OWOJIOTHUH,
XUMHH, Teorpaduu U TEXHOIOTHH.

MexnpenMeTHble MOHATHS, CBA3aHHBIE C M3YYEHHUEM METOAO0B HAYyYHOTO
NO3HAHUA: SIBJICHWE, HAyYHbIM (PaKT, TUNOTEe3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.
Maremaruka: penieHue CHUCTEMbl YpaBHEHUM, JMHEWHas (QyHKUuUsA, Mapadora,
runepOona, ux rpaukd U CBOMCTBA, TPUTOHOMETPHUUYECKUE (PYHKIUU: CHUHYC,
KOCUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPAMHAT, CII0KEHUE BEKTOPOB.
buonorus: MexaHWYeCKOe IBM)KCHHE B JKMBOM mipupozae, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
ANIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

XuUMUS: JUCKPETHOE CTPOEHHE BEIECTBA, CTPOECHHE ATOMOB M MOJEKYN, MOJb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEH U ra3os,
SNIEKTPUYECKUE  CBOMCTBA  METAJJIOB,  JJEKTPOJIMTUYECKAs  JUCCOLMAIuS,
rajibBaHuKa.

['eorpadusi: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

TexHonorus: mpeoOpa3zoBaHUE ABUKEHUN C UCIOJIB30BAHUEM MEXAHM3MOB, y4eT
TPEeHHsI B TEXHHKE, MOAIIUITHIUKY, UCIIOIH30BaHIE 3aKOHA COXPAHEHUS UMITYJbCa B
TEXHUKE (pakeTa, BOAOMET U APYTHE), IBUTraTelb BHYTPEHHErO CrOpaHus, napoBas
TypOWHa, OBITOBOM XONOAWIBHUK, KOHAMIIMOHEDP, TEXHOJOTHH TMONyYeHUs
COBPEMEHHBIX MATEpHaOB, B TOM YHUCJIE€ HAHOMAaTepuajoB, U HAHOTEXHOJOTHUH,
ANIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYIHBIN
IPUHTEP, EKTPOHATPEBATEIbHBIE MPUOOPHI, AIEKTPOOCBETUTENIbHBIE MPUOOPHI,
rajibBaHuKa.

2.7.7. Conepxkanue o0yuenus B 11 kiacce. — 68 u.
Pa3zoen 4. Inekmpoounamuka. — 11 4.



Tema 3. MarauuTHoe noJie. DIEKTPOMArHUTHASL MHTYKITHSL.

[locTtosiHHBIE MarHuThl. B3anMOAelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKIMU. [I[pUHIMN Cynepno3uny MarHUTHBIX MOJIEH.
JIluauu MarHuTHOM uWHAyKIuH. KapTWHa JUHUKA MAarHUTHOM HWHAYKUHUM TIOJIS
MOCTOSTHHBIX MarHUTOB.

MarnutHoe 1ojie nNpoBOAHUKA ¢ TOKOM. KapThHa JMHMI MHAYKIWHA MAarHATHOTO
MOJIsl JUIMHHOTO MPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJIHHKA,
KaTymiku ¢ TokoM. OnsiT DpcTena. BzaumosneiicTBrue MPOBOIHUKOB C TOKOM.

Cuiia Amnepa, ee MOJIyJb U HallpaBJICHUE.

Cuna Jlopeniia, ee MOayllb M HampaBjieHUe. [/[BrbkeHue 3apsKeHHON 4acTHUIbl B
OJHOPOJIHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBneHne 37MeKTpOMarHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MArHUTHOW WHIYKLIHH.
ONEeKTpOABMKYIAs CUJIa HWHAYKIUU. 3aKOH DSJIEKTPOMAarHUTHOW WHIYKIIUU
Qdapapest.

BuxpeBoe a5ieKTprudecKoe rnojie. DIeKTPOABUKYIIAs CUjla MHIYKIIMU B IPOBOJHUKE,
JBUKYIIEMCS TTOCTYIIATENIbHO B OAHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIIGHME  CAMOMHAYKUMU.  OJJEKTPOABWXKYIIAS  CHJIA
CaMOWHTYKIINH.

DHeprus MarHUTHOTO TOJISl KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHHTHI,
ANEKTPOMATHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIM DJIIEMEHTApPHBIX  YacCTHII,
WHYKIIMOHHAS TIE€Yb.

JlemoHCcTpanumy.

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM ITOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO TOJIS.

B3aumonencTBue 1ByX IPOBOJAHUKOB C TOKOM.

Cuiia Ammnepa.

JeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINATA.

SIBiieHnE PNEKTPOMATHUTHOW UHAYKIIHH.

IIpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOJIBUKYIIEH CWJIbl MHIAYKIMA OT CKOPOCTH W3MEHEHUSA
MAarHUTHOTO MOTOKA.

SIBrieHME CAaMOMHTYKIIMH.

VYyeHnueckuii SKCIEPUMEHT, 1a00paTOpHbIC PAOOTHI.

N3ydeHne MarHuTHOTO MOJIA KaTYILIKK C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHUS AIEKTPOMArHUTHON MHIYKIIUH.

Pazoen 5. Konebanus u 6onnpl. - 24 4.

Tema 1. Mexanudeckue u IEKTPOMArHUTHBIC KOJICOAHUSI.

Konebarenbnast cucrema. CBoOOIHbIE MeXaHU4Yeckre KoneOanus. ['apmoHndeckue
koneOanus. [lepuox, wactora, ammuiutyna u Qaza konedanuid. [IpyXKuUHHBIN




MasTHUK. Maremarnyeckuii MasTHUK. YpaBHEHHWE TapMOHUYECKUX KOJeOaHUH.
[TpeBpaleHue sHEpruu Npy rapMOHUYECKUX KOJIEOaHUsX.

KonebarenbHblil KOHTYp. CBOOOAHBIE IIEKTPOMAarHUTHBIE KOJIeOaHUs B U€aIbHOM
KOJI€0aTEIbHOM KOHTYDE. AHarnorus MEXIY MEXaHUYECKUMHU "
AJIEKTPOMAarHUTHbIMU  KoseOaHusiMu. @Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUM B UJI€AJTBHOM K0Je0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxawluxX KoneOaHUsX. BBIHYXIEHHbIE MEXaHUYECKUE
kosieOanus. PezoHanc. BeIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS.
[lepemenHsblil Tok. CHHYCOMIAIBHBINA NEPEMEHHBIA TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUIMTYJHOE U JI€WCTBYIONIEE 3HAYCHHUE CUIIbI TOKA U HAIPSKEHHUS.
Tpancdopmarop. I[IpousBoacTBo, mnepegaya M TOTpeOICHHUE BIEKTPUUECKON
HHEPrur. DKOJOTMYECKHE PUCKU MpPU MPOU3BOACTBE AEKTposHepruu. Kymprypa
VCITOJI30BAHUS JIEKTPOIHEPTUHN B MOBCEAHEBHOM JKU3HU.

TexHuyeckne ycTpoicTBa U NPAKTUYECKOE NMPUMEHEHHE: IEKTPUUYECKHUI 3BOHOK,
TeHEepaTop NEPEMEHHOTO TOKA, JINHUX IEKTPOIIEpeIay.

JleMoHCTpanuu.

HccnenoBanue mnapaMeTpoB KosneOaTeapHOM  cucTeMbl (IPYKUHHBIM WU
MaTeMaTU4eCKUI MasTHUK).

HabGnronenue 3aryxarmnumx KojaeoaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJIEOAHUIA.

HaOnronenue pezoHauca.

CBOOOJHBIE 3TIEKTPOMATrHUTHBIE KOJIEOaHHUS.

OcuumiorpaMMbl  (3aBUCUMOCTH CUJIbI TOKa W HANpPsDKEHHST OT BPEMEHM) JUIS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu  DOCHENOBATEIBHOM  COCNMHEHWUM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens JIMHAN JIEKTPONEpeIadH.

YyeHudeckuii SKCIIEpUMEHT, J1abopaTopHbie PadOThI

HccnenoBanue 3aBUCMMOCTHU NEPUOA MaJIbIX KOJI€OaHUM rpy3a Ha HUTHU OT JIJIMHbI
HUTHU U MaccChl Ipy3a.

HccnenoBaHne NMEPEMEHHOIO TOKAa B LENM W3 IOCIENOBATEIBHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyIKU U PE3UCTOpa.

Tema 2. MexaHUYEeCKHE U IEKTPOMAarHUTHBIE BOIHBL.

MexaHndeckue BOJHBI, ycioBus pacnpoctpanenus. llepuon. CkopocTtb
pacnpocTpaHeHHUs M JJIMHAa BOJHBL. [lomepeuHble W MPONOJIBHBIE BOJHBI.
WNuTtepdepenius u uppakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.
DNEKTPOMATrHUTHBIE BOJHBL. YCIIOBUSA M3JIYUYEHHsS] DSJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHranus BekropoB E, B, v B anexkTpomarauTHON BoiHE. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MpeIOMJICHUE, MOoJsipu3anus, Tudpaxkuus,
unTepdepenius. CKOpoCTh AMEKTPOMArHUTHBIX BOJIH.

[[Ikana SIEKTPOMarHUTHBIX BOJH. IIprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3H U TeNeBUIeHNA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbI.




TexHuyeckue ycTpoiicTBA UM  INPAKTUYECKOE NPUMEHEHHWE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YIbTPA3ByKOBas IMATHOCTHMKA B TEXHUKE M MEOULHHE, pajap,
pauoONPUEMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBU-neus.

JleMoHCcTpanuu.

OO0pazoBaHue U pacCPOCTPAHEHUE MONEPEYHBIX U TPOAOIBHBIX BOJIH.
Konebmromieecs Teo Kak UCTOYHUK 3BYKa.

Habmonenue orpaxeHus 1 NpeJoMIICHUs MEXaHUYECKUX BOJIH.

Habmionenue natepdepeHny u AuPpakiini MEXaHUYECKUX BOJIH.

3BYKOBO pE30HAHC.

HaGinronenue cBs3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U 4aCTOTOM
KOJICOaHU .

HccnenoBanne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIIEHHUE,
noJsipusaiys, Tudpaxius, HHTephepeHIIUs.

Tewma 3. OnTHka.

['eomerpuueckas ontuka. [IpsMonnHEHOE pacIpOCTPaHEHNE CBETA B OJHOPOIHOMN
cpene. JIyu cBera. ToueuHbIil HICTOYHUK CBETA.

OtpaxeHue cBera. 3akoHbl OTpakeHUs cBera. [locTpoeHue wu3zo0pakeHUil B
IIJIOCKOM 3€pKalle.

[Tpenomnenne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCONIOTHBIM IOKa3aTellb
npesnomnenus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros IOJHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cera. L{Ber.

Cobuparomyie U pacceuBaromue JuH3bl. ToHKas auH3a. DOKyCHOE paccTOsHUE U
ONTHYECKasi cuia TOHKOM JuH3bL. IlocTpoeHne n300paxkeHUl B COOMpArOUIUMX H
paccenBaromnX JTuH3ax. PopMysia TOHKOW JIMH3bI. YBEJIMYECHUE, TaBAEMOE JINH30M.
[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBas onrtuka. MaTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. YCIOBHS
HaOJIOJICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(DEPEHIIMOHHON KapTUHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOUHUKOB.

HMudpakuust cBera. Judpakimonnas pemierka. YcioBue HAOMIONEHUS TIaBHBIX
MaKCUMYMOB TpH TMaJCHUM MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIMOHHYIO
pELIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCcTporCcTBa U MPAKTUYECKOE IPUMEHEHUE: OYKH, JIyna, (poToanmapar,
NPOCKIMOHHBIA  anmapar, MHUKpPOCKOM, TEJIECKOI, BOJOKOHHAas  ONTHKA,
Tu(pakIMOHHAs pEIIeTKa, MOJISPOU/I.

JlemoHcTpanuu.

[IpssMONMHEWHOE PACHpOCTPAaHEHHE, OTPAKEHUE U  MPEIOMIICHHE  CBETA.
OnTuyeckue npudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOIA.

HccnenoBanue cBOMCTB M300pakeHUI B IMH3AX.

Mogenu MUKpOCKOIIa, TEJIECKOIIA.

Hab6nronenue narepdepeHnuu cBera.

Hab6monenue audpaxiuu ceera.

Habmronenue qucnepcuu cBera.




[Tonydenue ciekTpa ¢ TOMOIIBIO MPU3MBL.

[TonyueHue criekTpa ¢ MOMOIIbI0 TUPPAKITMOHHON PEIIETKH.
HabGnronenue nossipuzaliuu cBeTa.

YuyeHnueCcKui 3KCIEPUMEHT, Ja00paTOpHbIC PaOOTHI
N3Mepenue rokazaresis nNpejoMIICHU CTEKIIA.
HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.
HaGnronenue aucnepcuu cBeTa.

Pas3zoen 6. Ocnogvl cneyuaivbHoli meopuu omHuocumenabHocmu. — 4 u.

['paHubl NPUMEHUMOCTH KJIACCHYECKOM MexaHuKu. [locTymarsl cnenuanbHON
TEOPUU OTHOCHUTENBHOCTU: MHBAPUAHTHOCTH MOXYJIA CKOPOCTH CBETa B BaKyyMe,
MPUHINAIN OTHOCUTEJIBHOCTH DUHIIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJI€HUE BPEMEHUM U COKpalICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBs13b MacChl C SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHS TOKOSI.

Pa3zoen 7. Keanmoesasa ¢puzuka. — 15 u.

Tewma 1. DiieMEHTBI KBAHTOBOW ONTUKHU

®ortonsl. Popmyna [lnanka cBs3u sHEepruu GPoToOHA C €ro YaCTOTOW. DHEpPrusi u
UMITYJbC (HOTOHA.

OtkpeiTie u wuccienoanue @oroddpdekxra. Onbitel A.I. CroneroBa. 3aKOHBI
dbotorddexra. YpaBHenue JiiHmTerHa mais gortodrddekra. "Kpacnas rpanuna”
dbotorddexra.

Jasnenue ceera. OnwiTel I1.H. JleGenera.

XHUMHUYECKOe NeHCTBHE CBETA.

TexHuyeckre yCTpONCTBA U  TNPAKTHYECKOEC TMPUMEHEHHE:  (DOTOIIEMEHT,
dboTomaTuMK, CoTHEUHas Oarapes, CBETOAUO/I.

JleMoHCTpanuu.

®dorordhPekT Ha YCTAaHOBKE C ITMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHemIHero (hoTorddexra.

Ceeronmon.

Conneunas G6arapes.

Tema 2. CTpoeHue aroma.

Mopnens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -4aCTHII.
[Inanerapnas mozaens atoma. [loctynarsl bopa. Uznyuenue u nornonieHue GoToHOB
IIPU MIEPEXOE aTOMa C OJHOTO YPOBHS YJHEPTUM Ha Apyro. Buael criektpoB. Cniektp
YpOBHEMN SHEPTIUHU aToMa BOAOPO/A.

BonHoBeie cBoiicTBa yactuil. Bomnsl ae bpoitnsa. KopryckynsipHo-BOJIHOBO#M
JTyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TTy4YCHUE.

TexHuyeckne yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHUE: CIIEKTPaJbHbIM aHAIN3
(CIEKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHCTpanuu.

Monens onsiTa Pezepdopra.




Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenue nuHeiyaThix CIEKTPOB U3TYUYEHUS.

Jlazep.

YyeHn4yeckuii SKCIIEPUMEHT, J1a00paTOpHbIE PaOOTHI.

HaOnronenue nuHeHYaToro CriekTpa.

Tema 3. AToMHOE SAPO.

OKCIEPUMEHTHI, JOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopa o onpeaeneHuio coctaBa paauoakTUBHOTO
m3nydenns.  CpoiictBa  amb(da-, Oera-, ramMMa-usnydeHus.  BrusHue
PaINOaKTUBHOCTHU HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HEWTpoHA. HyknonHas mozens sapa ['elizenOepra-lBaneHko.
3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaa. ['aMma-uzmydyeHue.
3aKOH paJiMOaKTHUBHOIO pacraja.

OHeprus CBA3U HYKJIOHOB B siipe. SlaepHbie cuibl. JleexT macchl spa.

SnepHble peakuuu. JleneHue u CUHTES SAEP.

Anepubiit peakrop. Tepmosinepusiii cunTes. [IpoGieMbl U MEPCIIEKTUBBI SIEPHON
DHEPIrEeTUKH. DKOJIOTUYECKHUE ACIIEKTHI SIAEPHON SHEPTETUKH.

OnemeHTapHble YaCTULBI. OTKPBITHE TO3UTPOHA.

Metonbl HAOMIOAEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTaIIbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCcKoil KapTUHBI MUpA.
TexHnueckne yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHHWE: JO3UMETp, Kamepa
Buiibcona, siiepHbIi peakTop, aroMHast bomoa.

JlemoHCcTpanuy.

CyeTynK MOHU3HUPYIOIINX YaCTHULL.

VY4yeHnueckuid SKCIIEPUMEHT, J1a0OpaTOPHbIE padOTHI

HccnenoBanue TpekoB yacTuil (10 TOTOBBIM GoTorpadusim).

Pa3zoen 8. Inemenmot acmponomuu u acmpogu3zuku. — 7 4.

Otanbl pa3BUTHsS acTpOHOMHM. IIpuKnagHOE W MUPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMUM.

Bun 3Be3nHoro He6a. Co3Be3us, SpKue 3Be3/1bl, INIAHETHI, UX BUJUMOE JBUKECHHUE.
Conneunas cucrema.

Comnnue. Conaeynas akTuBHOCTb. McTounuk sHeprun ConHLa U 3Be31. 3BE31bl, UX
OCHOBHBIE XApAKTEPUCTUKH. J(marpamMma 'CIEeKTpanbHBIM KIIACC - CBETUMOCTH'.
3Be3abl ITIABHOW MOCIIEIOBATEIILHOCTH. 3aBUCHUMOCTEL ''Macca - CBETUMOCTE" JUIA
3BE3]1 NIABHOM IOCIIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 38e37. COBpEMEHHbBIE
MPEACTABIEHUS O MPOUCXOKACHUN U 3Bomonuu ConHIa M 3B€37. DTalbl KA3HU
3BE3/I.

Mueunslii [1yTh - Hama ["anakTtuka. [Tonoxenue u nemxenne ConHua B ['anakTuke.
Tunbl ranakTuk. PagroranakTuku 1 KBa3apbl. UepHbIE IBIPHI B AIpaX FajJaKTUK.
Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Pa3Oeranme ramakTuk.
Teopus bosbiioro B3psiBa. PemukToBOE H3ydeHUE.

Macmrabnas crpykrypa Beenennoii. Meraranaktuka.

Hepeuennsie mpo6iemMbl aCTPOHOMHUHU.



Yyenunueckue HaOMIOACHHUS.
HaGmronenuss HEBOOPYKEHHBIM IJ1a30M C  HUCIIOJIb30BAHUEM  KOMITBIOTEPHBIX
NPWIOKEHUI JJIs OIpE/IeNIeHUs TOJI0KEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usi CEBEpHOTO NMOIyIIapus U SIPKHUE 3BE31bI.
HaoGntonenus B teneckon JIyHsl, mnanet, Maeuynoro I1ytu.

Ooboowaruwee noemopenue. — 7 u.
Ponb ¢u3MKK U aCTpOHOMHH B SKOHOMUYECKOM, TEXHOJIOTUYECKOH, COIMATIBLHON U
THUYECKOM chepax AeaTeTbHOCTH YeTIOBEeKa, POJIb U MECTO (PU3UKU M aCTPOHOMUU B
COBPEMEHHOW HayYHON KapTUHE MHUPA, poJib (PU3HUECKON Teopruu B OPMUPOBAHUHU
IpeCTaBICHUN 0 (PU3NUECKOil KapTUHE MHUPa, MECTO (PU3NIECKON KapTUHBI MHpa B
00IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUI O PUPOJIE.

MexrpeaMeTHbIE CBS3H.
N3zyuenue kypca pusuku 6a30Boro ypoBHs B 11 kinacce oCymecTBIsIETCs C y4ETOM
coZiepKaTeIbHbIX MEXKIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTHKH, OWOJIOTHUH,
XUMHHU, Teorpaduu U TEXHOIOTHH.
MexImpeaMeTHbIe IOHATHS, CBI3aHHBIE C U3YYEHUEM METO0B HayYHOI'O ITIO3HAHUA:
SBJICHUE, HAy4yHbIM (akT, Trumoresa, (u3nuecKkas BEIMYMHA, 3aKOH, TEOpHUs,
HAOJI0IEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHHUE.
MaremaTtuka: peleHHEe CHCTEMbl YpaBHEHHM, TPUTOHOMETpUYECKHE (DPYHKIUU:
CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M UX NPOECKLIHUH HA OCHU KOOPAUHAT, CIOKECHUE BEKTOPOB, MPOU3BOIHBIC
AIIEMEHTAPHBIX (PYHKIUH, NOPU3HAKK TOA00US TPEYTrOJbHUKOB, OIpPENEICHUE
IJIOIIA/IN TUIOCKUX (UTyp U o0bema Tel.
buonorusi: 3neKTpuyYecKue BJICHUS B )KMBOU NPHUPOJIE, KoieOaTeabHbIe ABUKEHUS
B YKMBOU MPUPOJIE, ONTUYECKHUE SABJICHUS B )KUBOM IPUPOAE, IEUCTBUE PaJuallii Ha
JKUBBIE OPTaHU3MBI.
XuMus: CTPOCHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TEI,
MeXaHU3Mbl 00pa30BaHuUs KPUCTAIIINYECKON pELIeTKH, CIIEKTPaIbHbIN aHAIU3.
['eorpadus: MarHuTHble noyitoca 3eMild, 3aJ€KW MarHUTHBIX pya, (OTOChEMKa
36MHOU MOBEPXHOCTH, MPEACKAZAHUE 3E€MIIETPSCEHUN.
TexHonorusa: JIMHUM  JIEKTPONEPENad, TEHEpAaTop  IMEPEMEHHOI0  TOKa,
JIEKTPOJABUIATENb, WHIAYKIMOHHAS II€4b, pajgap, PaJIUOIPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBY-meyb, MPOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEuHast OaTtapes.

2.7.8. Ilnanupyemblie pe3yJbTaThl 0CBOCHHSI IPOrPaMMbI 10 pU3MKe HA YPOBHE

cpeaHero oouero o0pa3oBaHmsl.
2.7.8.1. OcBoenue yuebHOTO mpeamera "dusmka" Ha ypoOBHE CpeaHEro oOIero
oOpazoBanus (6a30BBI YPOBEHb) JOHKHO 00ECTICUUTH AOCTIKEHUE CIEIYIONTUX
JUYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
JIMYHOCTHBIE Pe3yAbTaThl OCBOCHHS yueOHOTO mpeaMeTa "dusuka’ momKHBI
OTpakaTb TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOM BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3UTHBHBIX BHYTPEHHUX  YOEXJCHUH, COOTBETCTBYIOIIUX




TPaJAULIMOHHBIM HEHHOCTSIM POCCHUICKOrO OOIIECTBa, pPACHIMPEHUE >KMU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTH B MPOLIECCE PEANN3alUi OCHOBHBIX HANPABICHUN
BOCIUTATENBHOUN IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa’kJaHCKOTO BOCTIMTAHMUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU OOYYaIOIIErocsi KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUNUCKOTO OOIIECTRA;

MIPUHSATHE TPaJULIHOHHBIX 00111e4eT0OBEYEeCKUX T'YMaHUCTUYECKUX u
JEMOKPaTHYECKUX LICHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HMHTEpEcax TIPaXAaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3aluy;
YMEHHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSAMA U Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOU EATEIbHOCTH;

2) NaTpUOTUYECKOTO BOCITUTAHUS:

c(OpMUPOBAHHOCTH POCCUIMCKOM Ipa’kJaHCKON UIEHTUYHOCTH, MATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHUME K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHHSAM
POCCHICKUX yU€HBIX B 001acTU (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUYECKOTO MOBE/ICHNUS;
CIOCOOHOCTh OLEHMBAaTh CHUTYyallMI0 M MPUHUMAaTh OCO3HAHHBIE pEIIEHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JeATEIbHOCTH YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTETUYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas 3CTETUKY HAy4YHOrO TBOPYECTBA,
npUCylIero GU3NYeCcKOr HayKe;

5) TpyAOBOTO BOCIIUTAHUS:

UHTEpEC K pa3MyHbIM cepaM NpoPeCcCHOHATBHON AESITENTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oyaymiei npodeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJ1aHbI;
TOTOBHOCThH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (GPU3UKU
Ha NPOTSKEHUU BCEU KU3HU,

6) SKOJIOrMYECKOTO BOCITMTAHMUS:

c(hOpPMHPOBAHHOCTH IKOJIOTUYECKOUN KYJIBTYpbI, 0CO3HAHKE NTOOATLHOTO Xapakrepa
HKOJIOTMYECKUX MTPOOIIEM;

IJIAHUPOBAHUE M OCYUIECTBICHUE ACHUCTBUI B OKPYXAIOUIECH CpPeAe HAa OCHOBE
3HAHUS LEJIEW YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

Pacmiupenue omnbiTa AESTEIBHOCTH SKOJOTMYECKON HANpaBIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUU 10 (PUBHKE;

7) LEHHOCTU HAy4YHOTO MTO3HAHHUS:

c(hOpMUPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs HU3NYECKON HAYKU;

OCO3HAHUE LIEHHOCTH HAyYHOM JIE€ATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YyYEHHUS
(GU3MKK  OCYLIECTBIATh MPOEKTHYIO U  HMCCIEAOBAaTENIbCKYIO JACSITENbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.



.8.2. B mpouecce A0CTHKEHUS THYHOCTHBIX PE3YJIBTATOB OCBOCHHSI IPOTPaMMBbl IO
dbuzuke IS ypOBHS CpeaHero o0miero ooOpa3oBaHHMs y  0OydYaromuxcs
COBEPILEHCTBYETCS AMOIIMOHAJILHBIH WHTEJUIEKT, MIpEAnoIaraouni
c(hOpPMHPOBAHHOCTH:

CaMOCO3HaHHUA, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHMMATh CBOE SMOLMOHAIBHOE
COCTOsIHWE, BUJECTh HAIlPaBJICHUS pa3BUTUSI COOCTBEHHON 3MOLIMOHAIBHOU cephl,
OBITh YBEpPEHHBIM B ce0e;

CaMOpETYIUPOBaHUs, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBO€ IIOBEACHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHAIEHBIM U3MEHECHUSIM | TIPOSIBIISITH THOKOCTh, OBITH OTKPBITBIM HOBOMY;
BHYTpPEHHEH MOTHUBAIIUH, BKITIOYAIOICH CTPEMIICHUE K IOCTH)KECHHUIO 11eJIU U YCIIEXY,
ONTUMHU3M, HWHHUIUMATUBHOCTh, YyMEHHE [E€HCTBOBAaTh, UCXOAS U3 CBOUX
BO3MOKHOCTEH;

HMIATUH, BKIIOYAIONIEH CHOCOOHOCTh IOHHMMATh AMOLIMOHAIBHOE COCTOSHUE
JIpYTUX, YYUTBHIBaTh €ro IMpH OCYIIECTBIECHUU OOIIEHUs, CHOCOOHOCTh K
COYYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C
JPYTUMHU JIFOIbMHU, 3a00TUTHCS, POSBISATH HHTEPEC U pa3peniarb KOH(IUKTHI.
MeranpenMeTHble  pe3ynbTaTbl OCBOCHHMS MPOTrpamMMbl  CPEJHEro  OOIEero
o0pa30BaHUs JOJIKHBI OTPAKATh:

.8.3.1. OBnaieHre YHUBEPCATIBHBIMHU [T03HABATEIBbHBIMU JEHCTBUSAMH:

1) 6a30BbIC JIOTUYECKUE TICUCTBUSA:

CaMOCTOSITENTEHO (DOPMYIMPOBATH U AKTYaJIU3UPOBATh IPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

OTIPENETIATH SN ISATEIBHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKEHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEYMSI B PACCMATPUBAEMBIX (HHU3HUECKHUX
SIBIICHUSX;

pa3zpabarbiBaTh IUTAH peHIeHUs MpoOJIeMbl C YYETOM aHaju3a HMEIOIINXCS
MaTepUaJIbHbIX U HEMaTEePHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATENbHOCTh, OLICHWBAaTh COOTBETCTBHE PE3YJbTATOB
LEJISIM, OLICHUBATh PUCKH MOCIIEICTBUMN JEATEIbHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH PabOTy B YCIOBUSIX PEaJbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIUICHNE TIPU PEIICHUH KU3HEHHBIX MTPOOIEM.

2) 6a30BbIC HCCAEAOBATEIBLCKHE ICHCTBUS:

BIAJIETh HAyYHOW TEPMHHOJIOTHEW, KIIOYEBBIMH TMOHATHSIMH W METOJaMHU
(bu3MYeCcKol HayKH;

BJIaJIETh HaBBIKAMU YYE€OHO-MCCIIENOBATEILCKOW M TPOEKTHOW AESATETbHOCTH B
oOnactu (PM3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IMOUCKY
METO/IOB pelieHHs 3afad (PU3MUECKOro COAEp)KaHUSA, MPUMEHEHHMIO Pa3IMYHbIX
METO/IOB MTO3HAHUS;

BIAJIETh BUIAMH  JIEATEIBHOCTH MO IMIOJYyYEHHIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANHA, TPEOOPA30OBAHUI0 M TPUMEHEHUI0O B Pa3IMYHBIX YYEOHBIX
CUTYaIUsAX, B TOM YHCJIC TIPU CO3IaHUH YIEOHBIX MPOEKTOB B 001aCTH (PU3UKH;




BBISIBIISITh IPUYUHHO-CIICACTBEHHBIE CBS3M U aKTyaJIH3UpOBaTh 3ajady, BbIIBUTaTh
TUIOTE3Y €€ PEIICHMs, HAXOAUTh AaprymMeHThl [JIs JO0Ka3aTelbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJMYUYECHHbIE B XOJ€ PEIICHUS 3aJlaud Pe3ylbTaThl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 3a]1a4l B 00pa30BaTEIbHON 1€ATEIbHOCTH,
B TOM YHUCJIE MPU U3YYCHUHN PUBHKY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETb TEPEeHOCUTh 3HaHHWA 10 (QHU3UKE B  MPAKTHUECKyl0  001acThb
KHU3HEACITEIbHOCTH,

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBbIE UJIEH, IPEAJIAraTh OPUTUHAIbHBIC TIOJXO/IbI U PELICHHS;

CTaBUTH MPOOIEMBI U 33/1a41, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHbOpMaIIHUEii:

BJIAJICTh HaBBIKAMM IOJIy4€HUS HWHGOpMaUU (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAaMOCTOSITEIbHO OCYILECTBISATh IIOUCK, aHaju3,
CUCTEMAaTH3allMI0 M HHTEPIpETalni0 MHPOPMAIMU DPA3IMYHBIX BHUIOB U (QOpM
IPEICTaBICHNUS;

OLIEHUBATh JI0CTOBEPHOCTh MH(OPMaIUY;

UCIOJIb30BaTh CPEeICTBA MH(OPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTHH B
peIIeHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPTaHMW3AlMOHHBIX 33734 C
coOoficHuEeM TpPEeOOBAaHUM SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI,
pecypcocOepekeHusl, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(DOPMAMOHHOU
0C€30MmacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPNKAHHUS B PA3IWYHBIX (opMarax C y4eToM
Ha3HaYeHUs! MH(OpMAIIMU U LENEBOU ayIUTOPHUH, BBIOMpas ONTUMAIbHYIO (GOopMy
NPEICTaBICHUS U BU3YyAJIU3ALINH.

.8.3.2. OBnajieHHEe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JE€HCTBUSIMU:

1) obiienue:

OCYIIECTBJISATh OOLIEHHE HA YpoKaxX (PM3UKH U BO BHEYPOUHOH EATEIbHOCTH;
pacrno3HaBaTh MPEINOCHUIKN KOH(DIUKTHBIX CUTYAIM U CMSITYaTh KOH(DIUKTHI;
pa3BEpPHYTO U JIOTMYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3IKOBBIX
CPEICTB.

2) coBMECTHasI e TEIbHOCTB:

MIOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW 1 MHANBUAYAIbHON paboTHI;
BBIOMpATh TEMATHUKY U METO/IBI COBMECTHBIX JIEHCTBUI C YIETOM OOIINX HHTEPECOB,
¥ BO3MOKHOCTEH Ka)I0TO YJIeHa KOJIJICKTHBA,

PUHUMATH 1€ COBMECTHOM JESTEIbHOCTH, OPTaHU30BhIBATh U KOOPAUHUPOBATH
JEHCTBHS MO €€ TOCTH)KEHUIO: COCTAaBIAThH IJIaH JEHCTBUH, paclpeaeNsaTh POIH C
y4€TOM MHEHUH YYaCTHUKOB, O0CYXJIaTh pe3yJbTaThl COBMECTHON padOTHI;
OLICHMBaTh Kaue€CTBO CBOETO BKJIA/Ja M KaXJOTO Y4YaCTHHKAa KOMaHAbI B OOLIMii
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUIM;

npeiaraTb  HOBBIE  IPOEKTHI, OLEHUBaTb WUJEHM C [O3ULIUU  HOBU3HBHI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;



OCYLIECTBIIATh MMO3UTHUBHOE CTPATErMUYECKOE MOBEACHUE B PA3IMYHBIX CUTyalUsX,
MPOSBIIATH TBOPUECTBO U BOOOpAKEHHE, ObITh HMHUITUATUBHBIM.

.8.3.3. OBnazieHrEe YHUBEPCAIbHBIMU PETYISITUBHBIMU JACHCTBUSIMU:

1) camoopranuzanus:

CaMOCTOATENLHO OCYIIECTBIIATH TO3HABATEIBHYIO JEATEILHOCTH B 00J1aCTH (PU3KKH
U aCTPOHOMHH, BBISBISATH MPOOJEMBbI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOATENIbHO COCTABJIATH IUIAH PEIICHHS] PACUETHBIX M KauyeCTBEHHBIX 3ajad,
IUTAH BBIMOJIHEHUS MPAKTHUECKOM paboThl C y4eTOM HWMEIOUIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U NPEANOYTEHUH;

JTaBaTh OLICHKY HOBBIM CUTYallUsM;

pacIIMpATh PAMKH Y4EOHOIO IIPEIMETA Ha OCHOBE JIMYHBIX MIPEANOYTECHHI;

JieNaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD
3a pEILICHMUE;

OLIEHUBAaTh NPUOOPETEHHBII OIBIT;

CH0ocOOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO 3PYIULUU B oOnactu (pusmkwy,
MOCTOSTHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIBTATOB LIEJISIM;

BJIa/IETh HAaBbIKAMHU IO3HABATEIBHOW pe(raexkcuyu Kak OCO3HAHHUSA COBEpLIAEMBIX
JNEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;
UCIIOJIb30BaTh MpHUEMBI pediaekcuu JUisl OLUEHKH CHTyallud, BBIOOpa BEpPHOIO
pEelIeHHS;

OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS IO UX CHUKEHUIO;
NPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX [IPU AHAJIN3€ PE3YJBTATOB JI€SITEIIbHOCTH.
3) mpuHsTHE CEOS U IPYTHUX:

IPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

IIPUHUMATh MOTUBBI M ApTYMEHTHI IPYTUX IIPU aHAJIU3€ PE3YJIbTAaTOB JEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX Ha OIIMOKY.

[IpenmeTHbIE pe3ynbTaThl 0CBOCHUSI MPOTPaMMEI 1o (usmnke. B mporiecce nusyuenus
Kypca ¢usnuku 6a3oBoro ypoBHs B 10 kjiacce 00ydaromuiicss HAy4YuTCs:

o JEMOHCTPUPOBAThL HA MpUMEpax Pojb U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTHH, B MPAKTUYECKOMN AEATEIHLHOCTH JIFONICH;

o YUYUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (PU3NUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEPIIMAIbHAS CHCTeMa OTcueTa, abCOIMIOTHO TBEPAOE TEIO,
WJICAIBHBIN Ta3, MOAEIU CTPOECHUS Ta30B, )KUAKOCTEW U TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHnH (PU3NIECKIUX 3a/1a4;

o pacrno3HaBaTh PU3NYECKUE SABICHUS (TIPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA U
NEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHENHOE IBUKEHUE,
CBOOOJIHOE TaJIeHUE TeJ, JBHXKEHHUE MO OKPY>KHOCTH, UHEPIIMS, B3aUMOJICHCTBUE
ten, auddy3usi, 6pPOyHOBCKOE IABUKEHHUE, CTPOCHHE KUIAKOCTEH W TBEPABIX Te,




U3MEHEHHE Oo0bheMa Tell MPU HarpeBaHUU (OXJIAKIEHWH), TETUIOBOE PABHOBECHE,
UCIIApEHHUE, KOHACHCAUHUs, IUIaBICHUE, KPUCTAJUIM3ALMS, KUIICHHE, BIAXKHOCTH
BO3/1yXa, OBBIIICHUE JABIICHUS T'a3a PHU €r0 HATPEBAHUH B 3aKPBITOM COCYAE, CBA3b
MEXKIy TIapaMeTpaMu COCTOSIHUSI Ta3a B M30Ipoleccax, JJICKTPU3ALMS Tel,
B3aMMOJICHCTBHE 3apSA0B;

o OMKCHIBaTh MEXAHWYECKOE JIBI)KEHUE, MCTONb3yd (U3UUYECKUE BEITUYMHBIL:
KOOpJIMHATa, IyTh, IEPEMENICHHUE, CKOPOCThb, YCKOpEHHME, Macca Teja, CHIIA,
UMITYJIbC TeJla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIrusi, MEXaHUYeCKas
paboTa, MeXaHMYECKass MOIIHOCTh; IPU ONUCAHWM TNPABUIBLHO TPAKTOBATh
(GU3MYECKUN CMBICT HCIONB3yeMbIX BEIMYMH, WX OOO3HAYCHHS W CIUHUIIBI,
HaXOIUTh (POPMYIBI, CBA3BIBAIOIINE NAHHYIO (DU3UYCCKYIO BEITUYUHY C JPYTHMHU
BEJINYMHAMU;

o ONMUCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUJIOBBIE SIBICHUS,
UCIIONIb3YSl (PU3MYECKUE BEJIMYMHBI: JaBJICHUE Trasza, TeMIeparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUYECKOTO ABMIKEHHUSI MOJIEKYJ, CPEIHEKBAJIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUJIOTh, BHYTPEHHSS JHEprus, padbora rasa,
KOA(G(UITMEHT TO0JE3HOr0 JIEUCTBUSA TEIUIOBOTO JIBUTATENsA; MpPU ONKHCAHUU
MPaBWIbHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOJIb3yeMbIX BEJIWYMH, HUX
00O3HaUECHUSI W CIWHUIBI, HAXOAUTh (OPMyJbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYI0 BETMUUHY C APYTUMU BEJIMUUHAM;

o OTUCHIBATh U3yUYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U AIICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUYECKHUE BEIUUYMHBI: IIIEKTPUUYECKHUI 3apsi,
AIIEKTPUYECKOE TOJIE, HANPSKEHHOCTh MOJIsA, MOTEHINAN, Pa3HOCTh MOTEHIMAJIOB;
Ipy ONHCAaHWUU TPABUIBHO TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOIb3YEMbIX
BEJIMYMH, MX OOO3HAYECHHS W €IWHUIIbI; YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJITUYUHY C IPYTUMU BEJIMYNHAMU;

o aHaJIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SIBJICHUS, UCIOJIb3ysd (hHU3UYECKUE
3aKOHBI ¥ TIPUHILMIBL: 3aKOH BceMupHoro Tsarorenus, I, II u III 3axonsr HeroTOHa,
3aKOH COXPaHEHUS] MEXaHUUECKOU SHEPTUH, 3aKOH COXPAHECHUSI UMITYJIbCa, TPUHITUTI
CYNEpHO3UIMA CUJI, TPUHIUI PABHONPABUS HHEPLMATBHBIX CHUCTEM OTCYETA,
MOJIEKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, TA30BbIE 3AKOHBI, CBA3b
CpelHel KUHETUYECKOW IHEPTruu TEIJIOBOTO JBUKEHHUS MOJIEKYNI C aOCOJTIOTHOMU
TEMIIEPATYyPOil, IEPBBII 3aKOH TEPMOJUHAMUKHU, 3AKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsja, 3akoH KyrnoHa, mpu 3ToM paznudarh CIIOBECHYIO (hOPMYITHPOBKY 3aKOHA, €r0
MaTeMaTH4eCKOe BBIPAKEHUE U yCIOBUA (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

o OOBSICHATH OCHOBHBIC TPUHIMUIIBI JCHCTBUS MaIIWH, MPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCJIOBUS MX OE30MACHOTO HCIOJIL30BaHUS B
MOBCEJIHEBHOM KU3HU;

o BBITIOJIHATh OKCIIEPUMEHTBI IO HUCCIASAOBAHUIO (PU3UYECKUX SBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHUU, MPU 3ITOM
dbopMynupoBaTh MpoodIeMy/3aiady U TUIIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTE OTBIT U (POPMYITHPOBATH
BBIBOJIbBI,



o OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BETUUHH, MTPH
ATOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaThb W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

. UCCIIEZIOBaTh  3aBUCHMOCTH  MEXIy (PU3NYECKUMH  BEIMUYMHAMHU C
WCITOJIb30BAHUEM NPSIMBIX H3MEPEHUN, MPU ITOM KOHCTPYHMPOBATH YCTAaHOBKY,
(buKcupoBaTh Pe3yabTAThI MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUIC
TaOIUI ¥ TPaUKOB, I€TaTh BHIBOJIBI [0 PE3ybTaTaM HCCIICAOBAHNUS;

o coOmoaTh MpaBwia 0€30MaCHOTO TPyJa MPU MPOBEACHUN HCCICIOBAHUN B
pamMKax Y4YeOHOro OHKCIEPHUMEHTa, Y4YeOHO-UCCIIENOBATENbCKON M IPOEKTHOM
JESATEIIBHOCTH C UCHOJb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U J1a00paTOPHOrO
000py/IOBaHUS;

. peliaTh pacueTHble 3a7ayd C SIBHO 3aJaHHOW (U3NYECKOW MOJEIIbIO,
UCTIOJB3Yysl (PU3NYECKUE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJa4u
BBIOMpATh (PU3UYECKYI0 MOJIEIb, BBIACIATh (PU3HUECKUE BEIUUYMHBI U (POPMYIIHI,
HEOOXOIUMBIE /Ui €€ pEeLIEHUsl, MPOBOJUTHh PAcyeThl M OLEHUBATh PEATbHOCTH
MOJIyY€HHOTO 3HAYEHUS (PU3NYECKON BETUUHMHBL;

o peniarb Ka4eCTBEHHBIE 33J]a4: BBICTPAuBaTh JIOTHYECKU HEMPOTUBOPEUUBYIO
LEIIOYKY PACCYXJACHUI C UCITOJIb30BAHUEM U3yUYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN
U GU3NYECKUX SIBICHUN;

o UCIOJb30BaTh  IPU  pPELIEHMH  Y4eOHbIX  3aad  COBPEMEHHbIE
YMH(OPMALIMOHHBIE TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAUU U
NpPECTaBICHNU y4eOHOM M HAy4YHO-MOMYISPHOW MH(OpMAIMK, MOITYYEHHOU H3
pPa3ITUYHBIX UICTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOJIy4aeMyt0 HH(POPMAIIUIO;
o MPUBOJIUTH IPUMEPHI BKJIAJ]a POCCUMCKHUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OObSICHEHUE MTPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOT UM,

o UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B TOBCEAHEBHOM KU3HU JJIsI
oOecrieyeHus: 0€30MacHOCTH MpU OOpaleHuu ¢ OpudoOpaMu U TEXHUYECKUMU
YCTPOMUCTBAMHM, AJISI COXPAHEHUS 370POBbS M COOIOACHUS HOPM SKOJIOTHMUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpENE;

o paboTaTh B Tpynne C BBITOJIHEHHEM pPA3JIUYHbIX COLMAIBHBIX POJEH,
IUIAHUPOBATh PadOTy TPYIIbI, PAlMOHAJIBHO pACHpPENeNiaTh OOA3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CHUTYyallUAX, OLEHUBATh BKIIAJ
KaX/I0r0 U3 YYaCTHUKOB I'PYIIIIbI B pELICHUE pacCMaTpUBAEMOMN IPOOIEMBI.

[TpenMeTHbBIE PEe3YIbTaThl 0CBOEHUS MporpamMmsl 1o ¢usmke. B npouecce nzyuenus
Kypca ¢u3uku 6a30Boro ypoBHs B 11 kiacce oOyyaromuiicss HayuduTCs:

o JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTHM, B TPAKTUYECKON IEATEIIBHOCTH JIFOIEH, LIEJTOCTHOCTh U E€HUHCTBO
(bu3MYeCcKOl KapTUHBI MUPA;

o YUUTBHIBaTh TpaHUIbl TNPUMEHEHHUS] HW3YUYEHHBIX (PU3NYECKUX MOJIEIIECH:
TOYEUHBIA JICKTPUUYECKUN 3apsl, JIyd CBETA, TOYCUHbI UCTOYHUK CBETA, SIACpHas




MOJIeIb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO siipa MpU peHieHUH (U3HUECKHX
3ajay;

o pacno3HaBaTh PU3NYECKUE ABICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB JJIEKTPOJIMHAMHUKU M KBAaHTOBOUW (PU3MKU: dIEKTpUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, OSJEKTPOMArHUTHAs WHIYKIMS, JACWCTBUE MAarHUTHOTO TIONS Ha
MIPOBOJTHUK C TOKOM U JIBUKYIITUICS 3apsif, IEKTPOMArHUTHBIC KOJICOaHMsI 1 BOJTHBIL,
OpSIMOJIMHEWHOE  pacmpoCTpaHeHWE  CBeTa,  OTpPaKE€HUE,  IPEJIOMIICHUE,
uHTepdepenus, audpakuus W TOJAApU3AIMS  CBETa, JAHCIEPCHS  CBETa,
dotoanexrpuueckuii A3pdekt (hotodaddekr), cBETOBOE NaBiIcHUE, BOZHUKHOBEHHE
JUHEHYaToro CHEKTpa aroMa BOAOPOAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaINOAKTUBHOCTD;

o OMKCHIBaTh W3YYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHbBIE,
ONTUYECKUE,  DJIEKTPUUYECKYI0  IPOBOJAUMOCTh  PA3IUYHBIX  Cpel) WU
AJIEKTPOMArHUTHbIE SIBJICHUS (IPOLECCHI), HCIONB3Ys (PU3NUECKUE BEITUUYMHBIL:
ANMEKTPUYECKUI 3apsl, cujla TOKa, HIEKTPHUUECKOE HAMpsLKEHUE, AJIEKTPUYECKOe
COIIPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, 3JICKTPOABIDKYIAs cujia, paboTa Toka,
WHAYKIHUS MarHUTHOTO Mo, cuna Awmmepa, cuia JlopeHiia, WHIYKTUBHOCTH
KaTyIIKH, SHEPTUs DJIEKTPHUUYECKOTO W MAarHUTHOTO TOJEH, MepHoA U YacToTa
KoJIcOaHWI B KoJieOaTeIbHOM KOHTYpE, 3apsij U Ccujla ToKa B IIpoliecce
TAQPMOHHMYECKHX dJIEKTPOMATHUTHBIX KoneOaHui, (OKYCHOE pACCTOSHHUE U
ONTUYECKAasi CWJa JIMH3bI, MPU OMHCAHUU TMPABWIBHO TPAKTOBATh (PU3UUYECKUI
CMBICII UCTIOIb3YEMbIX BETUYNH, UX 0003HAYCHHUS U €TUHUIIBI, YKA3bIBATh (DOPMYIIHI,
CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIMYMHAMY;

o ONUCHIBaTh H3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOJIB3YS
¢usznyeckre BEIMYMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUs M UMMYIbC (HOTOHA, IEPHO TIOTypacnaaa, SHEPTUs CBA3U
aTOMHBIX SIIEp, TPU OMNHCAHWM TPABUIBHO TPAKTOBAaTh (DU3UUECKHI CMBICT
UCTIONIb3yEeMbIX BEJIMYMH, MX OOO3HAUeHWs W EIWHUIIBI, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BEITUYMHAMH,
BBIUUCIIATH 3HAUYCHUE (PU3UIECKOIN BEIIMYNHBL;

o aHAIM3UPOBATh (PU3UUECKUE TPOIECCHI U SABICHUS, UCTIONB3YS (DU3MUECKHe
3aKOHBl U MPUHIUMBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapajlieIbHOIO
COCOVMHEHUS NPOBOJHUKOB, 3aKOH Jlxoyisa-JIeHua, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIIMU, 3aKOH MPSAMOJIMHEHHOTO PpacpOCTPaHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETA, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHUE OWHINTEHHA st doTtodrddexra,
3aKOH COXpPaHEHUS SHEPTuH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHHUs MacCOBOTO YHMCIa, TocTyaarsl bopa,
3aKOH PaJIMOaKTUBHOTO pacmaja, Mpu 3TOM pa3IudaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe€ BBIPAKEHHWE M YCIOBUA (TpaHUIlbl, 00JIacTH)
IPUMEHUMOCTH;

o OTIpE/IETISITH HAMlPaBJICHNE BEKTOpA MHIYKIIMKM MAarHUTHOTO TOJISl IPOBOTHUKA
C TOKOM, cuJibl AMriiepa u cuibl JlopeHna;



o CTPOUTh M OIKCHIBaTh H300paKEHUE, CO3[aBAEMOE IJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

. BBINOJIHATh HKCHEPUMEHTHl IO HCCIIEAOBAaHUIO (U3UUECKUX SIBICHUN MU
IPOIIECCOB C HCIOIb30BAHUEM MPSAMBIX, U KOCBEHHBIX H3MEPEHH: MPHU ITOM
dbopMymupoBaTh MpoOIEeMy/3a/1ady U TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHUSs, TPOBOIUTH OIBIT U (POPMYIIUPOBATH
BBIBOJIBL;

o OCYIIECTBIISATH MIPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BETUUHH, MTPH
3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEPEHHS U HUCHOJIb30BATH U3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

. UCCIIEZ0BATh 3aBUCUMOCTH (DU3MUECKUX BETUUHH C UCII0JIb30BAHUEM MIPSIMBIX
U3MEPEHMIA: TMPU STOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3YJbTATHI
MOJyYEHHOW 3aBUCHUMOCTU (DU3MUECKHX BEJIMYMH B BHJE TaOMUI] U TPadUKOB,
JIeNIaTh BBIBOBI IO PE3YJIbTaTaM HMCCIIEeTOBAHMS;

o coOmoaTh MpaBwia 0€30MaCHOTO TpyJa MPU MPOBEICHUHN WCCIEAOBAaHUN B
pamMKax Y4eOHOro OHKCIEPHUMEHTa, Y4YeOHO-UCCIENOBATENbCKON U IPOEKTHOM
JESTEIIbHOCTH C UCHOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOrO
000Opy/IOBaHUS;

o peliaTh pacueTHble 3a7adyd C SIBHO 3aJaHHOW (U3NYECKOW MOJEINblo,
UCTIOJB3Yysl PU3NYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJa4u
BBIOMpATh (DPU3UYECKYI0 MOJIEIb, BBIACIATh (PU3HUECKUE BEIUYMHBI U (POPMYIIHI,
HEOOXOAMMBIE NIJIsi €€ PEeLICHHs, MPOBOAUTH PAacCUeThl U OLEHUBATh PEATBHOCTH
MOJyYEHHOTO 3HAa4YeHUs (PU3MUECKON BETUINHBI;

o pelaTh KayeCTBEHHBIC 3a]]a4: BRICTPAUBATh JOTMYECKH HETIPOTUBOPECUHBYIO
LENOYKY pacCyKI€HUN C UCIOJIB30BaHUEM H3YyUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (UBUYECKUX SIBICHHUM;

o UCTOJb30BaTh  NpPU  PEIIEHMH  y4eOHBIX  337ad  COBPEMEHHBIC
UH(GOPMAITMOHHBIE TEXHOJIOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH U
NpeCTaBIeHNUs y4eOHOM W HAy4YHO-NONYISPHONW HH(OpMAIMK, MOITYYEHHOU H3
pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;
o OOBSICHSTh TPHUHIMIBI JEHCTBUS MAIlMH, NPUOOPOB U TEXHUYECKUX
YCTPOICTB, pa3ianyaTh YCIOBUA UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

o IPUBOAUTH PUMEPHI BKIIaJa POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE TMPOIIECCOB OKPYKAIOUIETO MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

o MCTIOH30BaTh TEOPETUUCCKUE 3HAHUS TI0 (PU3UKE B TIOBCETHEBHOM JKU3HH JIJISI
oOecrieyeHus: 0€30MacHOCTH MpU OOpalIeHUU C NpUOOpaMH U TEXHUYECKUMHU
yCTpOICTBAMHU, IJIsi COXPAHEHMsI 3[0OPOBBSI U COONIOACHHS] HOPM 3KOJIOTUYECKOTO
IOBEJICHUS B OKPYXKAIOIIEH CPENE;

o paboTarb B TpYIIE C BBIIOJHEHUEM Pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYIIIbI, PAIMOHAJIBHO paCHpeleNiaTh OOA3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYallUsAX, OICHUBATH BKIIA]
Ka)/I0T0 M3 YYaCTHHKOB TPYIIIHI B PEIICHUE PacCMaTPUBAEMOMN TPOOIEMBI.



Kpurtepuu onieHUBaHMs 3HAHMH 00y4AIOIIMXCS

KoHTponbs mpenronaraer BbISIBJICHUE YPOBHS OCBOEHHUS y4e€OHOro marepuaia
IPU U3YUYEHHUH, KaK OTJIETBHBIX Pa3/esioB, TaK U BCETO Kypca B LIEJIOM.
Jlna ycmuwix omeemoe onpeoenaiomcs ciedylujue Kpumepuu oueHoK:
o Omnenka «5» cTaBUTCS B TOM ClIy4ae, €CJIM 00yJarouics
— TIOKa3bIBa€T BEPHOE MOHUMAHUE (PUINYECKOM CYIIHOCTH pPaccMaTpUBAEMBbIX
SABJICHUM Y 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPU;
— JaeT TOYHOE OIpEe/eNICHWEe W HCTOJIKOBAHME OCHOBHBIX IOHSATUN, 3aKOHOB,
TEOpUid, a TaKXKe MPABUWIHHOE ONpE/eJICHUE BEIMYMH, WX €IUHUIl U CIOCOOOB
U3MEpEHUS;
— MPaBUJIbHO BBIMOJHSIET YEPTEXKH, CXEMbl M TpapuKHU, COMPOBOXKIAET pacckas
HOBBIMU MPUMEPAMU;
— CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, CONPOBOXKIAET paccka3 HOBBIMU
IPUMEPAMH, YMEET NPUMEHUTh 3HAHWA B HOBOW CHUTYallMM IIPH BBIITOJIHEHHUU
NPAKTUYECKUX 3aJaHUM;
— MOJKET YCTAHOBUTH CBSI3b MEXKIY M3YyYaeMbIM U paHEe U3YYEHHBIM MaTE€pUaIOM
10 KypCY, a TAKXKE C MATEPUAJIOM, YCBOCHHBIM IIPY U3YYEHUH IPYTUX NPEIMETOB.
o OneHka «4» CTaBUTCS, €CIIM OTBET YUCHHKA YA0BJIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OIIEHKY «5», HO J1aH
— 0€3 UCIoJIb30BaHUsl COOCTBEHHOI'O IJIaHA, HOBBIX IPUMEPOB;
— 0€3 NpUMEHEHMsI HOBbIX 3HaHUN B HOBOM CUTYalluy;
— 0e3 HCMOoIb30BaHUA CBS3EM C paHee M3yYEHHBIM MaTepuajioM U MaTepuajoM,
YCBOEHHBIM IPY U3YUYEHUU APYTUX MIPEIMETOB;
— eclii 00yJarouuics J0MyCTU OAHY OIIMOKY WM He 0ojiee ABYX HEAOUYETOB U
MOKET UX UCIPABUTH CAMOCTOATEIBHO WIIA ¢ HEOOJIbIION MOMOIIBIO YUUTETIS.
o Omnenka «3» cTaBUTCA, €CITU 00yUYarOIIHIC
— TMpPaBWIbHO T[OHUMAeT CYUIHOCTb  pPAacCMaTpPUBAEMbIX  SIBJICHUH U
3aKOHOMEpPHOCTEW, HO B OTBETE€ HMMEIOTCS OTIEIbHbIE MPOOEiabl B YCBOECHUU
BOIIPOCOB Kypca, HO MPEIMSTCTBYIOIIME NaIbHEHIIEMY YCBOEHHUIO ITPOrPaMMHOIO
MaTtepuana;
— YMEET MPUMEHATH IMOJYYEHHbIE 3HAHUS NpPH PEHIeHUH MPOCTHIX 3a1ady C
UCIIOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTPyAHSETCS NpPU PELICHUWU 3a/ad,
TpeOyIoImuUX Tpeodpa3zoBaHus HEKOTOPHIX (POPMYIT,
— JIOMYCTUJ HEe Oosiee oAHOM rpyOol OMIMOKM U ABYX HEIOYETOB, HE OOJiee OJHOM
rpy0oii 1 01HOM HEeTpy0oil o1MOKH, HE OoJiee IBYX-TpeX HErpyObIX OLIMOOK, OAHON
HEerpy0oii OIKMOKHN U TPEX HET0YETOB;
— JIOMYCTHJI YETHIPE WM MSTh HET0YETOB.

/Jlna nucemeHHbIX padom yuaujuxcs:
1) OneHka NUCbMEHHBIX KOHTPOJBHBIX PadoT
e Ouenka «5»
CraButcs 3a paboTy, BBIIIOJIHEHHYIO IMOJHOCTHIO 0€3 OIIKUOOK U HEAOUYETOB.



o Ounenka «4»

CraButcs 3a paboTy, BBIIIOJHEHHYIO MOJIHOCTHIO, HO MIPU HAaJU4YMHU B HEH HE
Oosee oiHOM HErpyOol OIMOKU U OJTHOTO HeJoueTa, He O0Jiee TpeX HeT0YETOB.

e Ounenka «3»

CraBuTCs, €CJIM YYEHUK MPABWIBHO BBINOIHWI HE MeHee 2/3 Bcel paboThl Win
JONyCTHJI He Oojiee OHOM rpyOoi OMMOKM U JABYX HEA0UYETOB, HE Oojiee OJHOM
rpy0oil U 0JHOM HErpyoOoi omubku, HEe OoJjiee Tpex HErpyObIX OMIMOOK, OTHOM
HErpy0oii OMMOKHN ¥ TPEX HEIOYETOB, MPU HATMYNU YETHIPEX-TISITH HETOYCTOB.

2) Ouenka JadopaTopHOi padoThI

o OueHka «5» cTaBUTCS, €CIM 00yJarOIHIACS

— BBINOJHSET paboTy B MOJHOM OOBEME C COOOJIEHUEM HEO0OXOIUMOM
MOCJICTIOBATEILHOCTH MTPOBEACHUS N3MEPEHUN;

— BCE OIBITHI POBOJIUT B YCIIOBUSAX M PEKUMAX, 00ECIICUNBAIOIINX MTOTYICHUE
MPaBUJIBLHBIX PE3YJIbTATOB U BHIBOIOB;

— coOmro1aeT TpeOOBaHUs MPaBUIT TEXHUKU O€30MacHOCTH ;

— MPaBWIbHO M aKKypaTHO BBIMOJHSET BCE 3alUCH, TaOJMIIbI, PUCYHKH,
4YepTekKu, TpaduKu, BEIUUCICHUS;

— IIPABUJIHHO BBITIOJIHSET aHAJIU3 MOTPEUTHOCTEH.

o OmneHka «4» CTaBUTCS, €CJIM BBIOJTHEHBI TPEOOBAHUS K OLIEHKE «5»,
HO OBLIO JOmyIIeHo 2-3 HepoyeTa, HE OoJjiee OJHON HEerpyOol omuOKu U
OJTHOTO HEJI0YeTa.

o OmeHka «3» cTaBHUTCS, €ClM pabOTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAaKOB, YTO IMO3BOJIACT MOJYyYUTHh MPABUIHHBIN
PE3yNbTAT U BBIBOJI; €CITH B XOJC H3MEPEHUS OBLITN JOMYIICHBI OIMHOKH.

Orenka 3a 1a60paTOpHYyIO pabOTy BBHICTABISIETCS C YIETOM CAMOCTOSITEIEHOCTH
€€ BBITIOJIHEHUS.

Ilepeuenv oumuook

I pyosie owmubru:

1. He3nanue ompeaeneHuii, OCHOBHBIX MOHSTUM, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHHH Teopuu, PopMyI1, OOMIECTIPUHATHIX CHMBOJIOB U 0003HAYCHHS BEIIMYHH,
€AUHULl UX U3MEPEHUSL.

2. HeymeHue BbIIETUTD B OTBETE TJIABHOE.

3. HeyMeHue NpUMEHSTh 3HAHUS JI PEIICHUS 3a/1ad U OOBSICHEHUS! SIBJICHUM;
HEMPaBWIHHO C(HOPMYJIMPOBAHHBIE BOIPOCHI 3a/laud WJIM HEBEPHOE OOBICHEHUS
X0/la €€ pEIICHUs; HE3HAHWE IPUEMOB pPEIICHUs 3a/lay, AHAJOTMYHBIX paHee
pEIIEHHBIM B KJIaCCE; OIIMOKH, MOKa3bIBAIOIIE HEMPABUIIbHOE TOHUMAaHUE YCIOBUS
3a/1a4y WM HEeTPAaBUILHOE UCTOJIKOBAHUE PEIIICHUS.

4. HeymeHue 4ynuTaTh U CTPOUTH rpa)UKy U MIPUHIUITHATBHBIE CXEMBI.

5. Heymenue mpoBecTH HEOOXOAUMBIE paCyeThl, WM HCIOIH30BAThH
MOJTyYEHHbIE JJAHHBIE JJIs1 BEIBOJOB.

6. Hapymenue tpeboBaHuii mpaBuil 0€30MaCHOCTH TPyAa IMPH BBHITOJTHEHUH
AKCIEPUMEHTA.

Hezepyovie owubku:

1. Herounoctu ¢GopMynHpoOBOK, OMpeneseHni, MOHSATUH, 3aKOHOB, TEOPHIA,



BBI3BAHHBIC HEIOJHOTOW OXBaTa OCHOBHBIX MPU3HAKOB OINPEAEISEMOrO MOHATHUS,
OLIMOKMU, BbI3BAaHHBIE HECOOIIOJEHUEM YCIOBUM MPOBEJACHUS ONbITA WIIU
W3MEPEHUM.

2. OmuOKH B YCIOBHBIX OO0O3HAYCHUSX HAa MNPUHLIMUIHAIBHBIX CXEMax,
HETOYHOCTH YepTexeil, rpaduKoB, CXEM.

3. HpOHYCK WJIM HETOYHOE HAalMCaHWE HAUMEHOBAHUU CIWHUII BCJIIMYHH.

Heoouemur:

1. ApudmeTndeckue OmMMOKHA B BBIYHCICHHUSX, €CJIM ATO OMMOKU Trpybo He
HCKQXKAIOT peajJbHOCTh MOJYYEHHOI'O PE3yJbTaTa.

2. OtnenpHbIe MOTPEUTHOCTH B (POPMYIMPOBKE BOMPOCA MIIA OTBETA.

3. HeOpexHoe BBIMOJIHEHNE 3aMUcel, YepTekei, cxeM, rpauKoB.

4. Opdorpaduyeckrie 1 MyHKTYallHUOHHbBIC OIITMOKH.

3) Ilpu TecTHpOBaHMH Bce OOy4YalOIIMECHd HAXOAATCH B OJAUHAKOBBIX
YCJOBHSIX H HCHOJB3YIOT H3MepHUTe/lbHbIe MaTepuajbl (TecTbl). OueHka
pe3yJIbTaTOB BeeTCH 10 S-0a/IbHOM HIKaJIe.

81-100% mpaBUIBHBIX OTBETOB — OIICHKA «5»;
61-80% mpaBUILHBIX OTBETOB — OIICHKA «4»;
51-60% mpaBHIIBHBIX OTBETOB — OIICHKA «3»;
MeHble 50% npaBUIIBHBIX OTBETOB — OIICHKA «2.

OueHnBaHMe TBOPYECKOI0 WHAMBUAYAJIbHOI0 3aJaHHUS NPOBOAMUTCS IO
CJIeAYIOINM KPUTEPUIM:
o coOmoaeHNe TpeOOoBaHUH K ero 0(OPMIICHHUIO;
e HEOOXOIUMOCTH U IOCTATOYHOCTH JISl PACKPBITHS TEMBI, TPUBEACHHOM
B TeKcTe pedepara
o HHpOpMaLUY;
e YMEHHE O0OydYaromerocss CBOOOJHO U3JIaraTb OCHOBHBIC UJIEH,
OTpaxk€HHbIE B pedepare;
e CIIOCOOHOCTH OOYyYaIOIIErocss MOHATH CYTh 3a/1aBa€MbIX YJICHAMU
aTTECTAllMOHHOW KOMHUCCUHU
e BOIIPOCOB U CPOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.



