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NOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamma mo yaeOHOMY npeameTy «DPusnka» Ha YPOBHE CPEIHETO 0OIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE:
-  @enepa’dbHOr0 TrOCYIApPCTBEHHOTO OOpa30BaTENbHOIO CTAaHIApTa CPEJHEro  OOIIero
00pa3oBaHus, YTBEPKIASHHOTO MpHKa3oM MUHUCTEpCTBa oOpa3oBaHusi U Hayku PD ot 17
mast 2012 . Ne 413 (c usmenenusimu u aononnenusmn) (gaisee — ®I'OC COO);
-  @epnepanbHO  00pa30OBaTEIIBHON IPOrpaMMBI  CPEeIHEro o0mero oOpa3oBaHUS,
YTBEpKJI€HHOU ITpruKa3oM Munucrepctpa npocsernienuss PO ot 18 mas 2023 r. No 371;
- Ycraa MBOY «1O Ne 10»;
- OCHOBHO¥ 00pa3oBaTeIbHOMN MPOTPaMMBI cpeHero obmiero oopazoBanus MbOY «11O NelOy;
- Paboueii mporpammer Boctiutanust MBOY «11O Nel0y;
- [lonoxenust o pabouux nporpaMmax.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJMETA «®U3UKA»

CopnepxaHue mporpammbl 1Mo (QU3MKE HAMpaBI€HO Ha (POPMHUPOBAHHE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO noixoaa. Ilporpamma no gusuke cooTBETCTBYET
tpeboBanusM PI'OC COO k 1mIaHUpPyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3ynbTaTaM OOyueHHus, a TaKXKe YYUTHIBAET HEOOXOJMMOCTh pPEaJU3al[Mi MEKIPEAMETHBIX
CBs3eM (U3MKU C €CTeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpenmeramu. B Heil ompenensorcs
OCHOBHbIE 1I€JIM M3Yy4eHHUs (PU3MKH Ha YpOBHE CpeaHEero oOiiero oOpa3oBaHMs, IIAHUpPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeTalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

Odu3uka Kak Hayka O HambOojee OOIIMX 3aKOHaxX MPUPOJIbI, BBICTYMas B KayecTBE
yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMYy 3HaHHil 00
okpyxatomeM wmupe. LlIKompHBIA Kypc (PU3UKH — CHUCTEMOOOPA3YIONIMN IS €CTECTBEHHO-
Hay4YHBIX y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U
SBJICHUHM, W3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usmdyeckoil reorpadueli U aCTPOHOMHEH.
Hcnonb3oBaHue M axkTHUBHOE MpuUMEHEHHE (GU3NYECKHX 3HAHWM OINpeAessieT XapakTep H
pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUU B cdepe dHEPreTUKU, TPAHCIOpPTa, OCBOCHUS KOCMOCA,
MOJIy4€HUsI HOBBIX MaTepHAalIOB C 33JaHHBIMH CBOMCTBaMHU U Apyrux. M3ydyenue Gpusmku BHOCUT
OCHOBHO# BKJaJ B (OpMHpPOBaHHE €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpa OOy4yarouIuxcs, B
(dbopMupoBaHHE YMEHHUI MPUMEHITh HAYYHBIH METO/I MIO3HAHUS MIPH BBITIOJHEHUH UMH Y4eOHBIX
HUCCJIEJOBAHUM.

B ocHoBy kypca (u3uMKu A7 YpOBHsS CpefHero oOmiero oOpa3oBaHUs MOJOXKEH pPsI UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes yenocmmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBMM C HeH MaTtepuas Kypca (U3MKM OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Bengymum B Kypce sBuserca (OpMUpOBaHHME TMPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanmuzanus TMpeanonaraeT MHCIOJb30BaHUE TYMAaHUTApHOTO
noTeHIHana pu3n4eckoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKkKe ¢ MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U KOJIOTHYECKHUMHU MPOOIEMaMH.

Hoes npuxnaonoii nanpasnrennocmu. Kypc ¢pusuku npeamnonaraetT 3HaKOMCTBO C IIHPOKUM KPYyrom
TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPHIl U 3aKOHOB.

HUoes aKonocuzayuu PCAIU3yCTCA MOCPCACTBOM BBCACHUA 3JICMCHTOB COACPIKAHUA, HOCBHH_[éHHLIX
OKOJOTHYCCKHUM Hp06JIeMaM COBPCMCHHOCTH, KOTOPBIC CBA3AHbI C PA3BUTHCM TCXHUKU U



TEXHOJIOTHH, a Takke OOCYXKIeHHs MpoOieM palHMOHATBHOTO TPHUPOJIONONB30BAHUS H
9KOJIOTMYECKOH 6€30aCHOCTH.

CrepkHEBBIMU 3JIEMEHTaMH Kypca (pU3UKH Ha ypOBHE CpPEIHEro o0Imero oOpazoBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoit Teopuu, posd (YHTAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MNpCACTaBJICHUAX O IPUPOAC, I'paHUIaX MPUMCHHUMOCTHU TeOpHﬁ, JUJIs1 OITMCaHHUsI €CTECTBCHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-IeITETFHOCTHBIN MOAX0/T B Kypce (PU3MKH peannu3yercst MPexKIe BCero 3a CUeT
OpraHu3aluy SKCIIEPUMEHTAILHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO KCHOJIB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
nmabopaTtopHBIX paboOT, KOTOphIE B TMporpaMme MO0 (U3NKE OOBEIUMHCHBI B OOMIMI CITMCOK
YUECHHUYECKUX TPAKTHYECKUX padoT. BeigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAMMBIX IJid KOHTPOJIA MW OLCHKH, OCYHICCTBIIACTCA YYaCTHUKaAMU 06pa303aTean0r0
rpolecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHus! kaOuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJIeHHE OOy4JalOUIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHBIE W3MEpEHUS,
HCcCJIe10BaHUA 3aBHUCHMOCTEH (1)I/I3I/I‘IGCKI/IX BCJIMUMH W TIOCTAHOBKY OIIBITOB IIO ITPOBCPKE
MMPCATOKCHHBIX TUIIOTE3.

bonpnioe BHMMaHuUE yAENsAETCS PEIICHUIO PAacUETHBIX W KAYECTBEHHBIX 3adad. lIpu
ATOM I PacU€THHIX 3a7ad MPUOPUTETOM SBJISIOTCSA 3aJadd C SIBHO 3aJaHHOW (PU3MUECKOn
MOJECJIBIO, MO3BOJIAOIINEC IMPUMEHATH HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTHU KaK M3 OAHOIO
pasnena Kypca, TaK M HHTETPUPYS 3HAHUS W3 Pa3HBIX pa3zesioB. [ KavyeCTBEHHBIX 3a7ad
IMPUOPUTETOM SABJIAIOTCA 3aJaHHA Ha o0BsACHEHHE IMPOTCKAHUA (1)I/ISI/I‘ICCKI/IX SIBJICHUN U
MPOIIECCOB B OKPYKAIOIICH >KM3HU, TpeOyronue BhIOOpa (PU3UUYECKON MOAENTH ISl CUTYyallud
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHUI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
o0miero 0o0pa3oBaHUs JIOJDKEH M3Y4aThCs B YCIOBUAX MPEAMETHOrO KaOWMHETa (UM3UKA WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ab0paTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHbBIX
B ImporpamMMe Mo GU3MKE YYCHHMYECKUX MPAKTUYECKUX paboT M JEeMOHCTPAIlMOHHOE
00opyI0BaHKE.

JlemoHcTpanmoHHoe oOopynoBaHue (opMupyeTcss B COOTBETCTBUU C MPUHLUIIOM
MUHUMAaJbHON OCTATOYHOCTH U 00ecredynBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MpOrpamMe Io
(bu3MKe KIIOYEBBIX JEMOHCTpAUUi I WCCIENOBaHMS H3y4aeMbIX SIBICHUN M TPOIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpynOBaHHE JUIsl YICHHUUECKHUX MPAKTHUECKUX paboT dopmupyercs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB U OOecreynBaeTcs B pacyére OJHOTO KOMILIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI JaOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.

HEJIN U 3AJAYN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

e (QopMupoBaHME HHTEpeca W CTPEMJICHHS OOYYaIOMIMXCS K HAYYHOMY M3YUEHHIO IIPHPOIBI,
pa3BUTHE UX MHTEJUIEKTYAIbHBIX 1 TBOPUECKUX CIIOCOOHOCTEH;

o Pa3sBUTUC HpCI[CTaBHCHI/Iﬁ O HAYYHOM MCTO/JC MO3HAHUA U (l)OpMI/IpOBaHI/Ie HCCICA0BATCIBCKOIO
OTHOLICHHSA K OKPYXAIOIUM ABJICHUSAM,

e (QopMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3YUYeHHs OCHOB CTPOCHHUS MaTepuu U
(yHIaMEeHTaIbHBIX 3aKOHOB (DU3HKH;



. q)OpMI/IpOBaHI/Ie yMCHI/Iﬁ OOBSICHATE SIBJICHUS C UCIIOIL30BAHUEM q)HSPI‘leCKI/IX 3HAHUHU U Hay4YHBbIX
JOKa3aTCIbCTB,

. q)OpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/II‘/'I 0 poiin (pI/I3I/IKI/I U1 pa3BUTHA APYIrUX CCTCCTBCHHBLIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JloCTIDKEHHE ATHX Lielel 00ecTiednBaeTcsl pelieHneM CIEAYIOIMMX 3a/1a4 B IpoIecce U3yd4eHUs
Kypca (pU3UKK HA YPOBHE CPEIHEro OOIIero 00pa3oBaHuUs:

e NPUOOpETEHHE CUCTEMBbI 3HAHUH 00 OOIIMX (PUIMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOUasi MEXaHHMKY, MOJEKYISAPHYIO (QH3HKY, ODJIEKTPOAWHAMUKY, KBAaHTOBYIO (QH3UKYy U
3JIEMEHTBI aCTPOUBUKH;

e (opMuUpOBaHHE YMEHUU TNPUMEHITh TEOPETUYCCKHE 3HAHUSA JJIS OOBACHEHHS (HU3UYSCKHUX
SIBJIEHUW B IPUPOJIE U I IPUHATHUSA IPAKTUUECKUX PELICHUI B IIOBCEIHEBHOMN KU3HU;

e  OCBOEGHHE CITIOCOOOB PEIICHHS PA3IMYHBIX 3314 C SIBHO 33/IaHHON (PU3NYECKON MOJENbIo, 3aj1ad,
MOJPa3yMEBAIOIINX CaMOCTOSTENBHOE CO3JaHHe (U3MUECKON MOJIENH, aJeKBaTHOW YCIOBHSM
3aj1a4u;

e TMoHMMaHHe (HU3UYECKHMX OCHOB M NPUHIWIOB JIEHCTBUS TEXHUYECKUX YCTPOHUCTB U
TEXHOJIOTUYECKHX MPOIECCOB, MX BIHUSHUS Ha OKPY)KAIOIIYIO CPEIY;

e OBJAJCHHE METOJAMH CaMOCTOATEILHOIO IUIAHUPOBAHUS W  INPOBEACHUS  (DHU3HMUECKUX
SKCIIEPUMEHTOB, aHajW3a M WHTEPIpETalui WHQPOPMAIIUH, ONPEICICHHUs] JOCTOBEPHOCTH
MTOJTy4€HHOTO Pe3yNbTaTa;

e CO3J]aHHE YCIOBUH JMJid Ppa3BUTUA YMEHUHA MPOEKTHO-UCCIENOBATENbCKOM, TBOPUYECKON
JIESTENBHOCTH.

BOCIIUTATEJIbHBINA IOTEHIIUAJ YYEBHOI'O IIPEJMETA «®u3uka»
peanmn3yercs uepes:

- TpUBJICYCHHE BHUMAaHUS OOYYaroIIMXCS K IIEHHOCTHOMY AacleKTy HM3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHU3alMI0 PabOThI C TTOJIy9aeMOi Ha YPOKE COMATILHO 3HAUMMOW MH(POpMAIHEH —
WHULMUPOBaHUE €€ 00CYK/IeHUs, BbICKAa3bIBaHUs 00YUaIOUIUMUCS CBOETO MHEHHUSI 110 €€ MOBOJY,
BBIPA0OTKU CBOErO OTHOIIEHUS K HEW; - M0JA00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHHUS, 3a7a4
MHTEPECHBIX MO COAEPKaHMI0, OOTaThie UACSIMH, UMEIOIINE HECKOJIBKO CIIOCOOOB PEIICHHUS.

MECTO YYEBHOT'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIVIAHE

Ha wu3yuenue ¢usuku (6a30BBI ypOBEHB) Ha ypOBHE cpeaHero obmiero obpazoBanus B 10A
KJacce (coruaabHO-3KOHOMHUYECKHi) oTBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 4Jaca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

Ha usyuenue ¢usmku (6a30BbI ypoBeHB) Ha ypoBHE cpeaHero oOmiero oOpazoBanus B 10b
KJlacce (eCTeCTBEHHO-Hay4yHbl) no0OaBieH 1 vac W3 yacTu ydeOHOro IiaHa, GopMUpyeMoin
ydyacTHUKaMu oOpa3oBaTelibHbIX oTHOIIEeHUH. OTBoauTces 204 yaca: B 10 xmacce — 102 vaca (3
yaca B HeJieno), B 11 kimacce — 102 gaca (3 gaca B HeJiemro).

Y4yeOHO0-MeTOANYEeCKNH KOMILJIEKC.

1. 1. Mskumes, b.b.byxosues, H.H.Cotckuii non penakuueit H.A. IlappentseBoit «Dusnka
10» Mocksa «lIpocsemenne» 2022r.

2. CrenanoBa I'.H. .« Coopuuk 3amau no ¢usuke. 10-11 xmacey, [Ipocsenienne 2008r

3. Enunblil rocynapcTBeHHbIN Sk3aMeH. KOHTpobHbIE n3MepuTenbHble MaTepuanbl. Gusuka.
M.: [Ipocsenienue, 2020.

4. I'envdrar U. M., I'enpenmureitn JI. O., Kupuk JI. A. 1001 3amaua no ¢usuke ¢ oTBeTaMu,
yKa3aHusAMU U pemeHusMu. M.: Unekca



5. 'ennenmureiin JI. O., Kupuk JI. A. @u3uka. 11 knacc. TecTsl 1y TEMaTHYECKOIO KOHTPOJIA.
K.: JIunein, 2001.

6. l'enpenmreiin JI. O., Kupuk JI. A. @usuka. 10 knacc. TecTsl A1 TEeMaTHYECKOTO KOHTPOJIS.
K.: JIunein, 2001.

7. Tynpunnackuii M. E. KauectBennsie 3agaun no ¢usuke B cpenneii mkone. M.: IIpocemienue,
2011r.

8.A.I1.PeiMkeBnu «COopHHK 32124 110 pusuke 10-11 xmaces». Hpoda 2016 .

Conep:xkanue yueOHOro nmpeamera.
10 KJIACC
Paznen 1. ®u3nka u MeTObI HAYYHOTO MMO3HAHMS

®uznka — Hayka o npupoje. HayuHble MeTO[bl O3HAHUS OKpYXaromero Mupa. Poib skcriepumeHTa u
TEOPHH B TIpollecce MO3HAHMSI IPUPOJIBL. DKCIIEPUMEHT B (hHU3HKE.

MogaenupoBanre (GU3NYECKUX SIBICHUN M mporeccoB. Hayunbie ruroresbl. Pusnyeckue 3aKOHBI U
TeopuH. ['paHuUIbl IPUMEHUMOCTH (PU3NUESCKUX 3aKOHOB. [IpHUHIIMIT COOTBETCTBUSI.

Poms m mecto ¢usumku B QopMHpOBaHWUM COBPEMEHHOW HAy4YHOM KapTHHBI MHpPa, B MPAaKTHYECKON
JIeATeTbHOCTH JIFOJIEH.

Jemoncmpayuu

AHAJIOTOBBIC U ITUPPOBBIC U3MEPUTEIIbHBIC IPHOOPHI, KOMITBIOTEPHBIC ATUYNKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe gABmkeHHe. OTHOCHUTENBHOCTh MeXaHW4decKoro JBmkeHns. Cucrema oTcuéra.
Tpaexkropus.

[lepemerienre, CkOpoCTh (CpemHSAS CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTephaIbHOMN
TOUYKH, WX MTPOEKITNN Ha OCH CUCTEMBI KoopAnHAT. CIoXeHHe TIepeMeNIeHNH 1 CII0KEeHNe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE TPSMOIMHEWHOE NBIDKEHHE. |'paduku 3aBHCHMOCTH KOOpIWHAT,
CKOpPOCTH, YCKOPEHUS, IIyTH U TIePEMEIICHUsT MaTepHaIbHOW TOYKHA OT BPEMEHH.

CBoboaHoe majienne. Y CKOpeHre CBOOOTHOTO Ma ICHMSL.

KpuBonuneitHoe nuxeHue. JBrmKeHHEe MAaTEPUAIbHON TOUKH IO OKPYXKHOCTH C HOCTOSIHHOW MO MOAYIIIO
CKOpOCTBIO.  YTJOBasg CKOpOCThb, JIMHEHHass CckopocTh. Ilepwom w dacrora oOparmeHus.
LenTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA M NMPAKTHYECKOE NPUMEHEHHUE: CIHMIOMETpP, IBH)KEHHE CHApsIOB, LEMHBbIC U
peMEHHBIE ITepeaayHn.

Lemoncmpayuu

Mogenb cUCTeMBI OTCUETa, HIUTFOCTPAIAS KHHEMATHIECKUX XapaKTePUCTUK JBUKCHUS.
[IpeoOpazoBaHue MBUKEHUN C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyX€ U B pa3peKEHHOM IIPOCTPAHCTRE.

Habmonenue nemkenus tena, OpOIIEHHOTO TIOJT YIJIOM K TOPU30HTY M TOPU30HTAJIBHO.

Wsmepenne yckopeHus CBOOOIHOTO A ICHUS.



Hamnpasnenue ckopoCcTH npu JBUNKEHUH MO OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi
N3yuyenune HepaBHOMEPHOT'O IBUXKEHUS C LENbIO ONPEACCHNUS MTHOBEHHONU CKOPOCTH.

HccnenoBanne COOTHOLIEHMSI MEXKIY MyTSIMH, MPOMICHHBIMH TEIOM 32 IIOCIEIOBATENbHBIE pPaBHBIE
MIPOMEXYTKH BPEMEHH IIPU PaBHOYCKOPEHHOM JBM)KEHUH C HAYaJIbHOW CKOPOCTHIO, PaBHOM HYIJIIO.

N3y4yenue NBU>KEHHUS [IAPUKA B BA3KOU JKMIKOCTH.

Wzyuenne nBuxeHus tena, OpOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun orHocutensHOoCTH 'amunes. Ilepseiii 3akoH Herorona. MHepruanpHble CUCTEMBI OTCUETA.

Macca tena. Cwna. [lpuniun cyneprno3unuu cui. Bropoit 3akon HproToHa 11 MaTepuambHOM TOUYKH.
Tpernii 3akoH Hpr0TOHA AJ11 MATEPUAIIBHBIX TOYEK.

3akoH BcemupHoOro Tarorenus. Cuna tsoxectd. [lepBas kKocMuueckas CKOPOCTb.
Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenne. Bunger Tpenusi (mokosi, ckonmbxeHus, kadenus). Cmia tpenns. Cyxoe Tpenue. Cuna TpeHuUs
CKONTbXEHHA M cuia TpeHus nokos. Koadduiment tperns. Cuita COnpoTUBIICHHS TIPH IBWKEHUH Tela B
KUJKOCTH WJIU Ta3e.

[locrymarensHOE U BpalaTenbHOE IBHKEHHE a0COIIOTHO TBEPAOTO Tena.
MoMeHT cuiibl OTHOCUTENBHO OCH BpalieHus. [1nedo cumbl. Y cinoBust paBHOBECHS TBEPOrO Tea.

TexHndeckne ycTpOHCTBAa M IMPAKTHYECKOE MPUMEHEHHE: MOMIINITHUKY, IBI)KEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHEe UHEPIIVH.

CpaBHeHHE MacC B3aMMOECHCTBYIOIINX TEI.

Bropoii 3akon HproToHa.

H3mepenue cui.

CnoxeHue cui.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT e OpMaIlii.
HeecoMocts. Bec Tena npu yckopeHHOM NoabEME U NaJCHUU.
CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUSI U CKOJIBXKECHHUSI.
VYcnoBus paBHOBecus TBEPAOro Tena. Buasl paBHOBECHS.
Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul
Nzydenne nBmxeHns Opycka 1o HAKIIOHHOH IIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAKONIMX B MPYXHHE W PE3MHOBOM 00pasile, OT UX
e opMaIum.

I/ICCJ'IC}_IOBaHI/Ie YCJ'IOBI/Iﬁ PpaBHOBECUA TBép}.IOFO TCJla, UMCIOILCTO OCh BPpAIlICHUA.

Tema 3. 3axonwt coxpanenus 6 mexanuxe



I/IMHyJ'II)C MaTepI/IaJ'H)HOI‘/'I TOYKH (TCJ'Ia), CHUCTCMbI MAaTCpUAJILHBIX TOYCK. HMHyﬂLC CHJIBI 1 U3MCHCHUC
HUMITYyJIbCa TClla. 3aKoH COXpaHCHUS UMITYJIbCA. PeakTuBHOE JBMXCHHUE.

Pabota criibl. MOIIHOCTD CUJIBL.
Kunerndeckast sHeprusi MaTepuaabHON TOUKH. Teopema 00 M3MEHEHHH KMHETUYECKON SHEPTUH.

[lorenunanbHast oSHeprus. lloTeHnumanbHas dHEPrus  ympyro JIeQOpPMHUPOBAHHOM  MPYKUHBI.
[NorennunanbHas Heprys Tena BOJIN3K OBEPXHOCTH 3EMITH.

[loreHnnanbpHble W HEMOTEHIMANbHBIE cUiIbl. CBSI3b Pa0OTHl HEMOTEHIMANBHBIX CHJI C H3MEHEHHEM
MeXaHWYeCKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHUYECKON SHEpTHH.

Yapyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTPOHWCTBA M IIPAKTUYECKOE INPUMEHEHHE: BOAOMET, KOIEP, MIPYKUHHBIA IHCTOJIET,
JIBUYKEHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE BHKEHHE.

[lepexon moTeHNIMATBFHON YHEPTUN B KWHETUYECKYIO B 00OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

Nzyuenne abCONMIOTHO HEYNIPYTOro yJiapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanne cBsi3u paboOTBl CHIBI C HM3MEHEHHEM MEXaHHYECKOW OJHEPruu Telna Ha IpHMepe
pacTsKEHHUS pe3WHOBOT'O JKT'yTa.

Pa3znen 3. MosekyJsipHasi pu3uKa 1 TEPMOAHUHAMUKA
Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OcCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPUH M MX ONMBITHOE 00O0CHOBaHHE. bpoyHOBCKOE
nerkenne. uddysus. Xapakrep ABMKEHUS W B3aWMOIEWCTBUS YacTHUI] BellecTBa. Moaenu CTpOeHUs
ra3oB, )KHIKOCTEH W TBEPABIX TET U OOBICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojeiei. Macca n
pasmepsl Mmonekyn. KommaectBo Bemectsa. [locTossHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana temnepatyp Llenbcust.

Mogenp nneansHoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOPHUH HWICANTbHOTO rasa.
AOcomoTHas TeMmiepaTrypa Kak Mepa CpeiHed KWHETHYECKOW SHEpPTuu TEIJIOBOrO JIBHIKECHHUS YaCTHLL
raza. Illkana Temnepatyp KenbBuHa. I'a3zoBbie 3akoHbl. YpaBHeHue MenzaeneeBa—Knaneiipona. 3akoH
Hanbsrona. M3omporeccsl B MAealbHOM ra3e C IOCTOSHHBIM KOJMMYECTBOM BemlecTBa. I'paduyeckoe
MpeACTaBIEHNE U30IIPOLIECCOB: N30TEPMA, U30X0pa, n3o00apa.

TexHnyeckne ycTporCTBa U MPAKTUIECKOE PUMEHEHUE: TEPMOMETD, ODapoMeTp.
Lemoncmpayuu

OnbITH, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHWE BelecTBa, (OTOrpaduu MOJEKYT OpPTraHUYeCKUX
COCIUHEHUN.

OmnbITe! 10 7 QY3UHN KUAKOCTEH 1 Ta30B.

Mogaenb OpOYHOBCKOTO JABHKEHHS.

Mogens onsita IlITepHa.

OnbITHI, JOKa3bIBAOIINE CYLIIECTBOBAHNE MEXMOJIEKYIIPHOIO B3aUMOIEHCTBHSL.

MO}ICJ’IB, HUIUTIOCTpUPYIOLIAasa MpUpoay AABJICHUA ra3a Ha CTCHKU COCYyaa.



OMNBITHL, WLTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJICATbHOTO Ia3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

Omnpenenenrie Macchl BO3AyXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEpeHH 00bEMa KOMHATHI, IABICHUS U
TeMIepaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS pa3peKeHHOr o rasa.
Tema 2. Ocnogvt mepmoounamuru

Tepmonunamuueckass cuctemMa. BHYTpeHHSAS 3HEprusi TEPMOAWHAMUYECKOHM CHUCTEMbI U CIIOCOObI €€
n3MeneHus. KonmudectBo TernoTel U pabora. BHYTpeHHsISE 3Heprusi OJHOATOMHOTO HJIEajbHOTO Trasa.
Buns! Tenonepenaydn: TEMIONPOBOAHOCTh, KOHBEKIUS, U3IyYEHHE. Y IeIbHas TEINIOEMKOCTh BELIECTBA.
KonuuecTBo TEIIOTHI IpH TeIIONepenaye.

[oustie 006 aamabatHOM Tporecce. [lepBhIii 3aKOH TepMOAWHAMHUKH. [IprMeHeHue IepBOro 3aKoHa
TEpMOJIMHAMUKH K u3omnporeccaM. ['padudeckas muHTEpnperaius paboThl rasa.

Bropoii 3akon TepmonuHaMuky. HeoOpaTuMoCTh TIPOIECCOB B IPUPOIE.

Tennoeie MamuHbl. [IprHIMIBL EWCTBUS TEMIOBBIX MamnH. [IpeoOpa3oBaHusi SHEPTHH B TEIUIOBBIX
MammHax. Koaddunuent nonesnoro aeiictBus termooit mammubl. [k KapHo u ero xosddunment
MIOJIE3HOTO JIEHCTBHSI. DKOJIOTHYECKHE MPOOTEMBI TETIOPHEPT €TUKH.

TexHnyeckne ycTpoWCTBA M NMPAKTHUYECKOE NMPHUMEHEHHE: ABUTaTellb BHYTPEHHErO CrOpaHusi, ObITOBON
XOJIOIUJIbHUK, KOHIUIMOHED.

Lemoncmpayuu

H3MeHeHnne BHYTpEHHEH SHEPTUU Tela MPU COBEPUICHWU pa0OThI: BBUICT MPOOKM U3 OYTHUIKK TIOJ
NEHCTBHEM  CKaToro BO3AyXa, HarpeBanne »d¢upa B JaTYHHOHM TpyOke TyTEM  TpeHUs
(BHICOIEMOHCTPAITHS).

N3meneHne BHyTpeHHEH SHEpTUH (TeMIIepaTyphl) Tea MpH TeIionepeaaye.

OmnbIT 10 aAMa0aTHOMY PACIIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, TBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEI.
Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

N3mepenne yneabHOU TEI0EMKOCTH.

Tema 3. Azpezammnute cocmoanusa eeuiecmea. MDazoevie nepexoont

[TapooOpa3oBanue u xkoHaeHcauus. Vcnapenne n kumneHue. AOCOTIOTHAS U OTHOCHUTENbHAS BIAKHOCTb
Bo3ayxa. Hackimennslit map. Y nenpHas TemioTa napooOpa3oBaHus. 3aBHCUMOCTh TEMIIEPATYPhl KATICHHS
OT JIaBJICHUSL.

Teépmoe Tteno. Kpucrammmdeckue u amopdHBIE Tema. AHH30TPONHS CBOWCTB KpPUCTAIIIOB. JKumkue
kpuctaisl. CoBpeMeHHbIE MaTepHaisl. [InaBnenne u kpuctanmm3anus. Y aenbHas TEMoTa IUIaBJICHMUS.
Cybnumarusi.

ypaBHeHI/IG TEII0BOro OajaHca.

TexHuueckne ycTpoicTBa M NPAaKTHUECKOE NPUMEHEHHE: THIPOMETP U TCHXPOMETP, KaJOpUMETD,
TEXHOJIOTUH TOJIyYEHHUsI COBPEMEHHBIX MaTE€pHajoB, B TOM YMCIIe HAHOMATEPHaJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu
CBolicTBa HACHIICHHBIX MAPOB.
Kunenue npu noHM>KEHHOM J1aBIICHUU.

CriocoObl U3MEpEeHHUs BIaKHOCTH.



HaGuonenvie HarpeBaHUs U TUTABJICHUS KPUCTALTHYECKOT'0 BEIIECTBA.
JleMOHCTpaIus KpUCTalIoB.,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MmepeHrne OTHOCUTEIBHOM BIIXKHOCTH BO3yXa.

Paznen 4. DaexkTpoamHaMuka

Tema 1. Inexkmpocmamura

OnexTpuzanus Tei. ONEeKTpuueckuil 3apsna. J[Ba Buzma siexTpuyeckux 3apsaoB. [IpoBomHHKH,
JUBJIEKTPUKH U IOTYIPOBOIHUKN. 3aKOH COXPAHEHHSI AIEKTPUUIECKOro 3apsiaa.

BzaunmonetictBue 3apsigoB. 3akoH Kymona. TodedHBIN AIEKTpUYECKUN 3apsia. DJNEKTPUUECKOE IIOoJIe.
HanpsbkénHocTs  anekrpuyeckoro mons. [IpuHuun cyneprno3unuy  JIEKTpUYECKUX Iosied. JInHum
HanpsHKEHHOCTH 3JIEKTPUYECKOT O TTOJS.

PabGora cun anekrpocratuueckoro mons. [loreniuan. Pasnocts morennuanon. [IpoBomHuku U
JIUDJIEKTPUKH B DJIEKTPOCTATUYECKOM ToJIe. J{MdeKTpudeckas mpoOHUIIaeMOCTb.

OnexTpoémkocTs. KoHIeHcaTop. DIeKTpPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. JHEPrusl 3apsuKEHHOTO
KOH/IEHCATOPA.

TexHuueckue  yCTpOHCTBA M IPAKTUYECKOE  IPUMEHEHHE:  DIIEKTPOCKOI,  AJIEKTPOMETP,
JIEKTpOCTaTUUECKas 3allUTa, 3a36MJICHUE 3JIEKTPONpUOOpOB, KOHIEHCATOP, KOIMMPOBAJIBHBIN anmnapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoiicTBO M NPUHIIMI ACUCTBUA SJIEKTPOMETPA.
B3aumonelicTBre HadIEKTPU30BAHHBIX TEl.
DIEKTPUIECKOE TTOJIEC 3apSHKEHHBIX TEI.
[IpoBOIHUKY B 3JIEKTPOCTATHUECKOM TIOJIE.
DJNeKTpocTaTHIECKast 3aIuTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTb JIEKTPOEMKOCTH TIIOCKOTO KOHJIEHCATOPa OT IUIOMIAAN TIACTHH, PACCTOSHUS MEXKTy HAMH
Y IVRJIEKTPUIECKOI MPOHUIIAEMOCTH.

OHeprus 3apspKeHHOT0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nrabopamopuvie pabomvi

Wzmepenue 311eKTpOEMKOCTH KOHAECHCATOPA.

Tema 2. llocmoannstit anekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

ONEKTPUYECKUI TOK. YCIIOBUSA CYLIECTBOBAHHUS AJIEKTPUUECKOro Toka. McrouHuku Toka. Cuila TOKA.
ITocTosHHEBIN TOK.

Hanpsxenue. 3akon OMa Jyist yyacTKa LEnHu.

BHCKTpI/I‘ICCKOe COINPOTHUBJICHUC. y,Z[CJ'H:HOC COIMPOTUBJICHUC BCIICCTBA. HOCJ’I@I[OBaTCJ'ILHOG,
napajjiejibHOC, CMCIIaHHOC COCIUHCHUC ITPOBOAHUKOB.

Pabora snexTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MOIIHOCTh 3JEKTPUIECKOTrO TOKA.

DONEeKTPOJBIKYILAsl CHUJIa UM BHYTPEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa. 3akoH OMa [ MOJHOM
(3aMKHYTOI1) DiIeKTpUIecKoil enu. KopoTkoe 3ambikaHme.



ONeKTpoHHAasT NTPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTb CONpPOTHUBIEHUS METAIJIOB OT
TemnepaTypsl. CBEpXIIPOBOAUMOCTb.

OneKTpudeckuil TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoguuku. CoOCTBeHHass W TpPUMECHas MPOBOJUMOCTH IONYNPOBOIHUKOB. CBoiicTBa p—N-
nepexona. [TomynpoBoHUKOBBIE TPUOOPHI.

DNeKkTpuyYecknii TOK B PacTBOpax M pacIuiaBax JIIEKTPOIUTOB. DJIEKTPOJIUTHUYECKAs JUCCOLMAINS.
DNEKTPOITHU3.

OnexTpudeckuil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3pan. Monuus. [Inazma.

TexHuuecKkrue yCTpoMCTBa U IIPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOUHHUKHU
TOKa, DJIEKTPOHATpeBaTENIbHBIE TPUOOPHI, FTEKTPOOCBETHTENBHBIE PHOOPHI, TEPMOMETP COMPOTHBIICHUS,
BaKyyMHBIH MO, TEPMUCTOPHI U (POTOPE3UCTOPEI, MOTYITPOBOAHUKOBBIN MO/, TaIbBAHUKA.

Lemoncmpayuu
M3mepenue cuiibl TOKa U HAIPSDKEHUS.

3aBUCHMOCTD COIIPOTUBJICHUSA NUWIWHAPUYCCKUX IMPOBOAHUKOB OT [JIWMHBI, IUIOMIAAW IOIIEPEIHOIO
CCUCHHMA U MaTCpuUaa.

CMeliaHHoe COCIMHCHUEC ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3JIeKTpOABHKYILIEH cuibl. KOpoTkoe 3aMblKaHHME TaJIbBAHMYECKOIO JJIEMEHTa H
OLIEHKA BHYTPEHHET O CONPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTHBIICHHS] METAIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoil pa3psi 1 IPOBOJIMMOCTb BO3AyXa.

OmHOCTOPOHHSIS MPOBOAMMOCTH THO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomul

N3ydenne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne 351eKTpoaBIKYIIEH CHITBI HCTOYHUKA TOKA M €T0 BHYTPEHHETO COMPOTUBIICHUS.
Hab6monenue anekTpoamn3a.

Me:xnpeaMeTHbie CBSI3U

Uzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyLIECTBISIETCSl ¢ YIETOM COAEPIKATEIbHBIX
MEKIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTuKy, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

MeofcnpedMemele NnOoHAMuUA, CBA3aHHBIC C U3YUYCHUEM METOI0B HAYYHOI'O ITO3HAHUA: ABJICHUE, Hay‘IHBIﬁ
q)aKT, THUIIOTE34a, (’pmnqecxaﬂ BCJIMYMHA, 3aKOH, TCOpH, Ha6J'IIO,Z[eHI/Ie, 9KCIICPUMCHT, MOACIHNPOBAHUC,
MOZACIb, U3BMCPCHUC.

Mamemamuxka: pelieHre CUCTEMbl YpaBHEHUH, TuHelHas QpyHKIMs, mapalona, runepdona, ux rpaduxu u
CBOMCTBA, TPUIOHOMETPHYECKHE (YHKIUHM: CHHYC, KOCHHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKLIMH HA OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB.

buonozus: mexanndeckoe IBMKEHHE B KHBOH mpupope, aAup@ys3us, 0ocMOC, TEIIOOOMEH >KHMBBIX
OpraHn3MoB (BHIIbI TEIUIONEPENayH, TEIJIOBOE PABHOBECHUE), SJIEKTPHUECKUE SIBICHHS B )KMBOK MPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHHEC BCIHICCTBA, CTPOCHHUC AaTOMOB U MOJICKYJ, MOJIb BCIICCTBA, MOJISAPpHAA
Macca, TCIIJIOBBIC CBOMCTBa TBép,Z[LIX TCII, )KI/I,Z[KOCTeﬁ U Ta30B, DJICKTPUYCCKHC CBOMCTBa METaJlJIOB,
QJICKTPOJIUTHUYCCKAd JuCCoral s, rajilbBaHruKa.

T'eozpaghus: BNaxXHOCTH BO3yXa, BETPHI, OApOMETpP, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHne ABMKEHUH C WCIOIb30BAHWEM MEXaHHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIUITHAKY, UCTIONB30BaHUE 3aKOHA COXpPaHEHUS! UMITyJbca B TEXHHUKE (pakera, BOLOMET W JPYyTHe),
JBUraTeldb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH XOJOAWIBHHK, KOHIUIHMOHED,
TEXHOJIOTUU TOTYYEHHs COBPEMEHHBIX MAaTEpHaOB, B TOM YMCJIE HAHOMATEpHaIOB, U HAHOTEXHOJIOTHH,
JMEKTpocTaTHYeCcKas —3alluTa, 3a3eMJICHHE JJIEKTPONpPHOOpOB, KCEPOKC, CTPYHHBIA MpHHTEP,
3JIEKTpOHArpeBaTENbHbIC TPUOOPHI, AEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAHUKA.

11 KJIACC
Paznen 4. DaexkTpoamHaMuka
Tema 3. Maznummnoe none. InekKmpomazHumMHAA UHOYKYUA

ITocTosiHHbIE MarHUTHL. B3auMonelcTBue NOCTOAHHBIX MarHUTOB. MarHuTHoe mnoiie. BekTop MarauTHOM
UHIYKIUU. [[pUHIUT Cynepio3uiiny MarHUTHBIX TToNiel. JInHuM MarHuTHON nHaykiuu. KaptrHa muHuit
MarHMTHOW MHAYKIIMH TOJIs1 TOCTOSHHBIX MarHUTOB.

MarnuTHOe TMoJie MPOBOJHWKA C TOoKOM. KapTwHa JIMHMA WHAYKIIMA MArHUTHOTO TIONS JJTUHHOTO
MPSMOTO TPOBOJHUKA W 3aMKHYTOT'O KOJBI[EBOTO IMPOBOJHUKA, KATYIIKH ¢ TOKOM. OmbIT JpcTena.
B3aumoznelicTBrue MPOBOJAHUKOB C TOKOM.

Cuia Amriepa, €€ MOIYJIb M HalpaBJICHUE.

Cua Jlopenta, e€ Moaysb 1 HampasiieHre. JIBHKEHIE 3apsHKEHHON YaCTHITHI B OJJHOPOTHOM MarHUTHOM
nojie. Pabora cuiel Jlopenna.

SIBnmeHne ANIEKTpOMArHUTHOW HMHIYKIWH. [IOTOK BEKTOpa MAarHWTHOM WHIYKIMH. DJICKTPOABUKYIIAs
cuJIa MHAYKIIAA. 3aKOH 3JIEKTPOMarHuTHOW HHIyKIun dapaes.

BuxpeBoe sieKTpHUecKoe Ioie. DJNEKTPOABIDKYINAS CHJIa HWHIYKIIUH B IIPOBOJHHKE, ABMDKYIIEMCS
TIOCTYIIATEIHHO B OMHOPOIHOM MarHUTHOM ITOJIC.

ITpaBuno Jlenua.

WNuaykTuBHOCTD. SIBNIEHHE CAMOMHIYKIIUU. DIEKTPOABHIKYIIAS CHIa CAMOWHIYKIIUH.
DHeprusi MarHUTHOTO TIOJISI KATYIIKA C TOKOM.

ONEKTPOMATrHUTHOE ITOJIE.

Texauueckue yCTpOﬁCTBa U IPAKTHUYCCKOC IPUMCHCHHUEC. ITIOCTOAHHBIC MAarHWThI, 3JICKTPOMArHUTHI,
SJICKTPOABUTATEIIb, YCKOPHUTEIIN 3JICMECHTAPHBIX YaCTULl, MHAYKIIMOHHAA I1€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE DIIEKTPOHHOTO ITy9Ka MarHUTHBIM ITOJIEM.
JIvHNYI MHOYKIMYA MarHUTHOTO TIOJA.
BzaumogeiicTBre 1BYX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

HeiictBue cuiibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.
SIBieHre NEeKTPOMArHUTHON MHTYKITUH.

[Ipasuio Jlenna.

3aBHUCHUMOCTb JIEKTPOJBUKYILEH CUJIbI UHIAYKIUU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.
SIBneHue caMOUHIYKIU Y.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi



N3y4yenne MarHuTHOTO TOJISl KATYIIKH C TOKOM.

UccnenoBanue neiCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue SBIeHUS SIEKTPOMArHUTHOW UHYKITUH.

Pa3nen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKmpomMazHuUmHble KOJI€OAHUA

KonebarenpHas cucrema. CBoOOIHBIC MexaHUYecKkue kKoiebanus. [lapMonnueckue kosiedanus. [lepuon,
YyacToTa, aMIIUTya U ¢a3a konebanuii. [IpykuHHBII MasTHUK. MaTeMaTH4eCKHii MasTHUK. Y paBHEHHE
rapMoOHHYECKHX Konebanuil. [IpeBpaiienre sHeprur Npu rapMOHUYECKUX KOICOAHHUSIX.

KonebarenpHbiit kKoHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJEOaHHS B HJICAJHLHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJIOTHS MEXAYy MEXaHWUYECKUMH U 3JIEKTPOMarHUTHBIMHU Konebanusmu. @opmyna TomcoHa.
3aKoH cOXpaHEeHHs YHEPTUH B UICATLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaomux KoneOaHUSAX. BbIHyXIeHHbIe MexaHWYecKue KoieOaHus. Pe3onanc.
BeIHYXIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennslii Tok. CHHYCOHIATBHBIN IEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOI0 TOKa. AMIUIUTYTHOE U
JEICTBYIONIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSDKECHUS.

Tpancdopmarop. [Ipon3BojcTBO, Iepenadya u MOTpeONIeHHE AIEKTPUIECKON SHEPrHU. JKOJIOTHYECKUE
PUCKH IIpU IIPOU3BOJCTBE 3JIEKTpo3Heprun. KyibTypa UCIOIb30BaHUS JIEKTPOIHEPTHH B IIOBCEIHEBHOMI
KHN3HU.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKUH 3BOHOK, TIEHEpAaTop
MIEPEMEHHOT0 TOKA, JIMTHUH JJIEKTpoIepesay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTEIbHOM CUCTeMbl (MIPYKUHHBINA HIIM MaTEMaTHUYCCKUN MasTHHK).
Habmronenne 3aTyxaronux KojeOaHui.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOIEOaHHIA.

Hab6monenme pesonaHca.

CB0OOTHBIE 3JIEKTPOMATHATHEIE KOJICOAHUSI.

OcruiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKA M HANPSDKEHUS OT BPEMEHM) UIS DJICKTPOMAarHUTHBIX
KoJIeOaHunii.

Pe3onaHc npu nociezoBaTeNbHOM COSAMHEHUH PE3UCTOPA, KATYILKH HHAYKTHBHOCTU M KOHAEHCATOPA.
Mogenb TUHHUHU 3JEKTPOIEpPeadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanue 3aBUCHMOCTH NIEPHOAA MAJIBIX KOJIeOaHUI Tpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LIENH U3 [TOCIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA, KaTyIKH 1
pesucropa.

Tema 2. Mexanuueckue u 371eKMpOMAZHUNHBLE GOTTHbL

MexaHnndeckue BOJIHBI, YCJIOBUA PaACIIPOCTPAHCHUS. HepI/IO}_'[. CKOpOCTB pacupoCTpaHCHUA W JINHA
BOJIHEI. HOH@pCLIHLIe 1 IpOAOJIbHBIC BOJIHBI. HHTCp(bCpeHHHH u ,Z[I/I(l)paKI_[I/IH MEXaHUYCCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'poMKocTh 3Byka. Beicora ToHa. TemOp 3ByKa.



SHGKTPOMB,I‘HI/ITHLIG BOJIHEL. Y CIIOBHUS HU3JTYyUCHUA DJICKTPOMArHUTHBIX BOJIH. Bzaumnuas OpuCHTal WA
BCKTOPOB E, B, VB SHGKTpOMaFHHTHOﬁ BonHe. CBoiicTBa QJICKTPOMArHUTHBIX BOJH: OTpPaXXCHUC,
MMPEIIOMJICHUC, TOJISIPU3ALUA, I[I/I(I)paKHI/IH, I/IHTep(bepeHHI/IH. CKOpOCTL SJICKTPOMArHMTHBIX BOJIH.

[kana syeKTpOMarHuTHBIX BOJH. [IpuMeHenne 3JeKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[Ipuntmne! paarocss3u U TeneBueHus. Pagnonokanus.
ONEeKTpOMarHuTHOE 3arpsi3HEHUE OKPY/KaroIIel Cpepl.

TexHuYecKrue yCTPOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE UHCTPYMEHTHI, YJIBTPa3BYKOBAs
JMAaTHOCTUKA B TEXHUKE M MEAWIUHE, palap, paIdonpuéMHHK, TeleBU30p, aHTeHHa, TenedoH, CBY-
reyb.

Lemoncmpayuu

O6pazoBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX H MPOIOIbHBIX BOJH.

Komneomomeecst T€10 Kak HCTOYHUK 3BYKA.

Habnronenue otpaxeHus ¥ MPETOMIICHHS MEXaHHYECKHX BOJH.

Habnronenne narepdepeHy u Juppakiiui MEXaHHUECKHX BOJIH.

3BYKOBOM pe30HaHC.

Ha0:ronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITUTYIOW W YaCTOTOU KOJIeOaHM.

HccnenoBanne cBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPasKeHHE, IPETIOMIICHHE, TTOJISIPH3AIINS, TUPPAKIIHS,
HHTEPQEPEHITHS.

Tema 3. Onmuka

I'eomerpudeckas onrtuka. [IpsaMmonuHeliHOe paclpocTpaHEHHE CBeTa B OJHOPOJHOM cpere. Jlyu cBera.
TodeuyHblii HICTOUHHK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakKeHMi B TUIOCKOM 3epKaJle.

[Ipemomnenne cBera. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIMIOTHBIM IOKazaTensb mpenomicHus. [lomHoe
BHyTpeHHee oTpaxkeHue. [IpeiebHbIN yroi MOTHOro BHYTPEHHETO OTPasKEHMUSL.

Hucnepcus cBera. CIIOXHBINA cocTaB Oemoro cBera. 1[Ber.

Colbuparomye u pacceuBaroue JUH3bL. ToHKas nauH3a. DOKYCHOE pacCTOSHUE WU ONTHYECKas Ccuia
TOHKOH IMH3EL. [locTpoeHne n300pakeHuil B COOMPAIOIINX W PAaCCEeNBAIOIINX JIMH3aX. DopMyna TOHKOM
JIMH3EL. Y BEIIMUCHHE, JaBaeMOE JTMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomuoBass ontuka. UaTtepdepennms cBera. KorepeHTHbIE HWCTOYHHWKH. YCIOBUS HAOMIOACHUS
MakCUMyMOB M MHHHUMYMOB B HHTEp(EpEHIMOHHOM KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HUCTOYHHUKOB.

Hudpakmus csera. JdudpakuuoHHas pemérka. YciaoBue HAOMIOACHUS TIJaBHBIX MAaKCUMYMOB IIpH
MaJeHN MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKINOHHYIO PEIIETKY.

HOJ’ISIpI/IBaLII/IH CB€Ta.

Texauueckue YCTpOﬁCTBa U MPAKTUYCCKOC MNMPUMCHCHHUC: OYKH, JIyla, (I)OToanr[apaT, HpOCKL{I/IOHHBIf/i
armapat, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAs OIITHUKA, ,I[I/I(l)paK]_[I/IOHHaﬂ pemeT Ka, MOJISIPOU .

Lemoncmpayuu
[IpsamonuHeliHOE pacpocTpaHeHue, OTpaKEHUE U MpelioMiieHre cBeTa. OnTuyeckrue mpruOopsl.

[TomHOE BHYTpEeHHEE OTpakeHue. MoJienb CBETOBOA.



HccnenoBanue cBoicTB N300pakeHUH B JTMH3aX.

Mogenu MUKpOCKOIa, TeeCKoma.

Habnronenue nnrepdepeHyn cpera.

Habnronenue nudpakunu ceeta.

HaGuonenue qucnepcun cBeTa.

[Nony4enue crekTpa ¢ MOMOLIBIO TPU3MEIL.

[Nony4enue cnekTpa ¢ MOMOIIBIO AU(PPAKIIMOHHONH PEIETKH.
HaGiroeHue mossipu3aiiuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomvi
N3mepenne nokasaTess MpenoMIIEHUS CTEKIa.
HUccnenoBanne cBONCTB N300paKEHHH B TMH3AX.
Habmronenne mucniepcuu cBera.

Pa3nen 6. OcHOBBI clienMAILHONH TEOPUH OTHOCUTEIbHOCTH

I'paHuubl  OpUMEHUMMOCTH — KJIacCM4ecKod  MexaHuku.  [locTynaTel  cnenuanbHOM — TEOpUH
OTHOCUTENIBHOCTU: WHBAPUAHTHOCTh MOAYJS CKOPOCTH CBETa B BaKyyMe€, IPHHIMII OTHOCUTEIBbHOCTH
OiHITEHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAIIEHUE ITIHBI.

DHeprus ¥ UMITYJIEC PEIITHBUCTCKON YaCTHIIBL.

CBs13p Macchl ¢ PHEPTHEN U UMITYJIbCOM PENSTHBUCTCKON YaCTUIBL. DHEPTHS ITOKOSI.

Paznen 7. KpanToBasi puszuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonbl. Popmya [Inmanka cBs3u 3HEPrUU HOTOHA C €T0 YACTOTON. DHEPTHS U UMITYIIbC (DOTOHA.

OTtkpriTre u ncciaenoBanue dhorodddekra. OmprTer A. I'. Ctonerosa. 3akoHbl GoTodddekra. YpaBHEHNE
OuamreitHa 11 hotodddekra. «KpacHas rpanuma» Gorodddekra.

Hasnenwne ceera. OnbITh I1. H. JleOenena.
XUMHYECKOE JICHCTBHE CBETA.

TexHn4eckne YCTpPOMCTBA M IPAaKTHYECKOE NPHUMEHEHHe: (OTOPIEMEHT, (OTOAATUYHK, CONHEUHAS
Oartapes, CBETOAHOI.

Lemoncmpayuu

®otor ekt Ha ycTaHOBKE C ITMHKOBOH TUIACTHHOM.
HUccnenoBanne 3akoHOB BHeMHET0 (HoToddeKTa.
Caeroauoy,.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -yactuil. IlnanerapHas Mozaens atoma.
[octynater bopa. Uznydenune u mornomenne GoTOHOB MPU MEPEXOAE aTOMa C OAHOI'O YPOBHS SHEPIHU
Ha Apyroi. Buzsl ciektpoB. CHEKTp ypOBHEHN 3HEpPTrUU aToMa BOAOPOAA.



Bonnossie cBoiicTBa yactuil. Boiasl ne bpoiinsa. KopoyckynsipHo-BOITHOBOM Ayamu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

Texauueckue YCTpOfICTBa " MMPAKTUYCCKOC MPUMCHCHUC! CHCKTpaJ'II)HI)II‘/'I aHaJm3 (CHCKTpOCKOH), Jla3ep,
KBAHTOBBIM KOMIIBIOTEP.

Jemoncmpayuu

Mogpens omnbita Pesepdopaa.

OnpezeneHre JUIMHBI BOJTHBI JIa3epa.

HaGiroeHue muHeHYaThIX CIICKTPOB U3TY4YCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul
HaGiroieHue auHeHYaToro CrekTpa.

Tema 3. Amomnoe saopo

3KCHepI/IMeHTBI, JOKa3bIBaOIME CIOKHOCTE CTPOCHUA AOpa. OTKpBITI/Ie PaaAOaKTUBHOCTHU. OnbITEH
Pesepdopaa mo ompeperacHu0 cocTaBa pajroakTUBHOrO u3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-
HU3IyUYCHHA. Biusaue pPaarOaKTUBHOCTHU Ha XKUBBIC OPpTaHU3MBI.

OtkpeiTHE TIpOTOHA M HeliTpoHa. Hykmonnas moxens siapa [eiizenOepra—lBanenko. 3apsa sjpa.
Maccooe uncio sapa. M30Tomnsl.

Annda-pacnag. DIeKTPOHHBIA U MTO3UTPOHHEIN Oera-pacnas. ['aMma-u3irydenne. 3aKoH pagrioaKTHBHOTO
pacmaa.

DHeprus CBs3W HYKJIOHOB B siape. SlnepHbie cunbl. JledekT Maccol sapa.
Snepubie peakiuu. /lenenue u cuHTe3 sep.

Snepubrit  peakrop. TepmosimepHbIi cuHTe3. IIpoOieMbl W TEPCHEKTHBBI SACPHOM DHEPTETHKH.
DKOJIIOTHYECKUE ACTIEKTHI SIEPHON SHEPT eTHKH.

OneMeHTapHbIe 9acTUIB. OTKPBITHE TTO3UTPOHA.
Meronp! HaOIIOIEHNUS U PETUCTPALIMY 3JIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTaIbHBIE B3aUMOAeHCTBUA. EMMHCTBO (hr3MIecKkoi KapTHHBI MUPA.

TexHnuueckue yCTpOHCTBA U MNPAKTHUYECKOE MPUMEHEHUE: AO3UMETp, Kamepa BuIbCOHA, sOEpHBIM
peakTop, aToMHast 6oM0a.

Lemoncmpayuu

CYET4nK HOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomvi

HUccnenosanne TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMIH M ACTPOPU3UKH

Otansl pa3BUTUs acTpoHOMUH. 1IprKiIagHOe 1 MUPOBO33pEHUYECKOE 3HAUEHHE aCTPOHOMHUH.
Bup 3Bé3nHoro HeOa. Co3Be3nus, sipKue 3BE3/1bI, IUNIAHETHI, X BUJIUMOE JABHKEHHUE.
ConnHeynas cucrema.

COJ'IHLIG. ConHeyHass aKTHBHOCTb. VICTOYHHK OHEpPruu COJ'IHI_Ia u 3B63,El. 3Bé3ZLBI, X OCHOBHBIC
XapaKTCPHUCTHUKHU. III/IaI‘ pamMmMa ((CHGKTpaHBHBIﬁ Kj1acc - CBCTUMOCTbB». 3Bé3,Z[LI rJIaBHOU



IOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTb) IJIs 3BE37 TJIaBHOM IOCIICAOBATEIBHOCTH.
BHyTpeHHCC CTpOCHHC 3BE3 . COBpCMCHHI)Ie OpeaACTaBJICHUA O MPOUCXOKACHUN U 3BOJIOINA ConHua u
3BE37. DTaIlbl JKU3HU 3BE3]I.

Mneunsrit [Iyte — Hama lManmaxtuka. [lonoxenue u aBuxenue Connia B [anmakTuke. TUIBI radakTHK.
Paguoranaktuku u kBa3apbl. YEpHBIE ABIPHI B Ipax TajJaKTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa66mna. Paz6eranue ranakruk. Teopust Bonbioro B3peiBa.
PenukroBoe uznyueHue.

MacmrabHas cTpykTypa Beenennoii. Meraranaktuka.
Hepeménnpie npo0ieMbl aCTPOHOMUH.
Yuenuueckue nabniooenus

HabnromeHnnst HEBOOPYKEHHBIM TJIA30M C HCIONB30BAHHMEM KOMIBIOTEPHBIX MPUIOKEHUH ISt
OIpe/IeTIeHUs] MTOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBepHOro
HOJIYLIAPHSL U IPKHE 3BE3BL.

HaGmonenus B teneckon JlyHsl, mianer, Mieunoro [TyTu.
006001 aroiee MOBTOPeHUE

Ponp ¢m3ukm 1 acTpOHOMHUM B 3KOHOMHYECKOW, TEXHONOTWYECKON, COIMAIBHOM M 3THYECKOi cdepax
JIeSTeIbHOCTH YeIOBeKa, POJib M MeCTO (PU3MKH M aCTPOHOMHHW B COBPEMEHHOW HAyYHON KapTHHE MUDA,
poib (pU3NUECKON Teopud B (HOPMHUPOBAHWH TPENCTABICHHHA O (HU3MUECKOH KapTHHE MHpPa, MECTO
(m3nyueckoil KapTHHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX MPEACTaBICHUN O
MIPUPOJE.

MemnpenMeTmﬂe CBA3U

Mzydyenmne xypca usukm 6a3oBoro ypoBHs B 11 Kiracce OCYIIECTBISIETCS ¢ YIETOM CONEp KaTeIbHBIX
MEKIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaThuKy, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemmbie nowsimusi, CBSI3aHHBIC C U3YICHHEM METOIOB HAYYHOTO TTO3HAHUS: SBJICHHE, HAyIHBIA
(dhakT, rumoresza, GuU3NUECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOACHUE, YKCIICPUMEHT, MOJICITHPOBAHNUE,
MOJIEITh, U3MEpPEHHE.

Mamemamuxka: penieHre CUCTEMBl ypaBHEHW, TPUTOHOMETPHUYECKHE (YHKIWW: CHHYC, KOCHHYC,
TaHTeHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI W WX TPOEKIWHA HA OCH
KOOp/AWHAT, CJIOXEHHWE BEKTOPOB, WPOM3BOIHBIC JSJEMEHTApHBIX (YHKIWH, NPU3HAKH IOA00MS
TPEYTOIBHHUKOB, OIpe/IeNeHre TUIOMAAN IIIOCKUX Guryp u o0séma Tem.

buonozus: anekTpuueckue sSBICHUS B JKUBOW NpUpOIE, KoneOaTenbHbIE IBUKEHHUS B KHBOH NPHUPOIE,
OINITHYECKHE SIBJICHUS B )KUBOW MPHUPOE, ACHCTBHE PaAUALIK Ha KUBBIC OPTaHU3MBIL.

Xumus: CTpOGHHE aTOMOB M MOJEKYN, KpPHUCTANIMYecKas CTPYKTypa TBEPABIX TEN, MEXaHU3MBI
00pa30BaHUsl KPUCTAIUINYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eozpaghusa: MarHUTHBIE TIONIOCA 3€MIIM, 3aJISKM MAarHUTHBIX Pyl, (porochEéMKa 3eMHOH MOBEPXHOCTH,
MpeACKa3aHNue 3eMIIETPACEHNH.

Texnonozus: TMHAK 3JIEKTpOIIEpeIad, TeHEPaToOp NEPEMEHHOr0 TOKa, 3JIEKTPOABUIATENNb, HHIYKLIMOHHAS
neyb, panap, paauonpuéMHHK, TENEBH30p, aHTeHHa, TenedoH, CBYU-meub, MpOEKUMOHHBIA amnmapar,
BOJIOKOHHAsI OIITHKA, COJTHEUHas OaTapesl.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

OcBoenue yueOHOro npenmera «du3uka» Ha YpoBHE CpeaHero ooduiero oo0pasoBaHus (0a30BbIi YPOBEHD)
JOJDKHO OO€CIEeYUTh JIOCTH)KEHHE CIENYIOIUX JIMYHOCTHBIX, METalpeIMETHBIX U IPEIMETHBIX
00pa3oBaTeNbHBIX Pe3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JInyHOCTHBIE pe3yNbTaThl OCBOCHHUsI ydeOHoro mpenmera «®Du3mka» AOMKHBI OTpakaTh TOTOBHOCTh H
CIOCOOHOCTh OO0YYArOIINXCSl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3MIUEH JMYHOCTH,
CHCTEMOM IIEHHOCTHBIX OpHUEHTALMWH, MO3UTUBHBIX BHYTPEHHHX YOEXKIECHUH, COOTBETCTBYIOMINX
TPaIUIMOHHBIM LIEHHOCTSIM POCCHHCKOr0 OOILIECTBA, pPaCIIMPEHHE >KU3HEHHOTO ONbITa M OIbITa
NeSITeIbHOCTH B MPOIECCE peau3allii OCHOBHBIX HAIPaBICHUM BOCHHUTATENBHOM AEATENBHOCTH, B TOM
YHCJie B YaCTH:

1) rpaxkaaHcKoro BOCHUTAHMSA:

c(hOPMHUPOBAaHHOCTh T'PAXKIAAHCKON TMO3MIIMKA OOYYAIOIIErocsl KaK aKTHBHOTO M OTBETCTBEHHOI'O YJIeHA
POCCHIICKOTO 00IIECTBA;

MPUHATUC TPAAUTTUOHHBIX O6H1€‘-ICJIOBC‘-ICCKI/IX TYMAaHUCTUUYCCKUX U NCMOKPATUUCCKUX HCHHOCTCP'I;

FOTOBHOCTh BECTH COBMECTHYIO JICATEIbHOCTh B HMHTEPECAaxX I'Pa)KIaHCKOro OOIIEeCTBa, y4acTBOBAaTh B
CaMOyIpaBJIeHUH B 00pa30BaTeIbHON OpraHU3aIlNy;

YMEHHE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH WHCTUTYTaMH B COOTBETCTBHU C WX (YHKIMSIMH U
Ha3HAaYCHHEM;

FOTOBHOCTh K TYMAaHUTApHON U BOJIOHTEPCKON JIESTEIBHOCTH;
2) MaTpUOTHYECKOT0 BOCITUTAHMSI:
chOopMHPOBAaHHOCTH POCCUHUCKOM IpaskJaHCKON MAEHTHYHOCTH, TATPHOTHU3MA;

LIEHHOCTHOE OTHOIIEHNE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHMCKHUX YYEHBIX B 00JacTH
(PM3UKY 1 TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STHYECKOTO MTOBEJICHUS;

CIOCOOHOCTH OIIEHWBATh CUTYallMI0 W MPHUHUMATHh OCO3HAHHBIE PEIIeHHs, OPHEHTUPYICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEITEIHLHOCTH YIEHOTO;

OCO3HaHKE JMYHOTO BKJIA/IA B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;
4) 3¢TeTHYeCKOro BOCIMTAHMA:

JCTETUYECKOE OTHOMICHHE K MHUPY, BKIIOYAs ICTETUKY HAyYHOI'O TBOPYECTBA, MPUCYHIETO (HDU3MUECKOU
HayKe;

5) Tpy10BOro BoCHUTAHMS:

MHTEpeC K Pa3IMYHbIM cepaM MpoecCHOHANBHOM e TeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DH3UKOU U
TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BRIOOP Oymymieil mpodecchu u pean30BbIBaTh COOCTBEHHBIC
’KM3HEHHBIE IUTaHB;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BAaHUIO B 00NAcTH (PM3WKH HA TPOTHKECHHH
BCEH KHU3HU,

6) K0JIOrM4YecKOro BOCIIMTAHMS:

chopMHPOBAHHOCTD HKOJOTHYECKONW KYJIBTYPHI, OCO3HAHHE TIJIO0ATBHOTO XapakTepa AIKOJIOTHYECKUX
pooIiem;

IUIaHUPOBAHUE U OCYLICCTBIICHUC HeﬁCTBHﬁ B Opr>KaIOHIeI>'1 Cpeac Ha OCHOBC 3HAHHUA ueneﬁ
YCTOP’I‘II/IBOFO Pa3BUTHUSA YCJIOBCUCCTBA,

pacuIipeHre OonbITa AeITEILHOCTH YKOJIOTMYECKOW HANpaBIeHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUN IO
¢dusuke;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS



c(OpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3UIECKOM
HaAYKU;

OCO3HAaHHC LICHHOCTHU Hay‘IHOﬁ ACATCIIbHOCTHU, TOTOBHOCTH B ITPOLECCE U3YUCHUA (1)I/I3I/IKI/I OCYIICCTBJIATH
MPOCKTHYIO U UCCIICAOBATCIBLCKYIO ACATCIbHOCTL HMHANBUAYAJIbHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHBbIE YHHBEpPCAIbHBIE YUeOHbIE el CTBUS

Ba3zoBble 1oruyeckue geiicTBus:

CaMOCTOATENIFHO (POPMYIMPOBATH U aKTYaJIU3UPOBAThH MIPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPENENATh LM ACITEeNbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPHU MX JOCTHKCHUS;

BBIABJIATH 3aKOHOMCEPHOCTHU U IIPOTUBOPEUUA B paCCMAaTPHUBACMbIX (1)I/I3I/I‘ICCKI/IX SIBJICHUSAX;

pa3pabaThiBaTh IIJJaH peIIeHHs TNPOOJIeMbl ¢ YYETOM aHajW3a WMEIOIIUXCS MaTepHAbHBIX U
HEMaTEpUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JAESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM, OL[EHUBATH PUCKHU
MOCHEACTBHI NCITEIIHFHOCTH,

KOOPJIMHUPOBATh W BBIIONHATH PabOTy B YCIOBHSAX PEalbHOTO, BUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BHBATh KPEATMBHOE MBIIIIJICHUE IIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBareabcKue AeiicTBUSA:
BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMU MTOHATHAMHU H METOJAMH (PU3UYECKON HAYKU;

BIIaJICTh HaBBIKAMU YYE€OHO-HCCIIEAOBATEILCKOW M TPOCKTHON EATEIHHOCTH B 00JIacTH (PU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY METOIIOB pEIICHHS 3a7ad (hU3HUECKOro
coJlepyKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOAOB ITO3HAHMSI,;

BIIQJICTh BUJIAMH JIATEILHOCTH TIO MOTYYCHHIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIIUY, MPEOOPA30OBAHUIO U
MPUMEHEHUIO B Pa3JIMYHBIX yYEOHBIX CHUTYAIWsIX, B TOM YHCJIE TPU CO3JaHUU Y4eOHBIX TPOCKTOB B
o0acTi GU3HKY;

BBUIBJIATh IPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaJu3UpOBaTh 3alady, BBIABUTATh THIOTE3y €&
pelIeHrs, HaXOIUTh ApryMEHTHl IJIsl JOKa3aTelbCTBA CBOMX YTBEP)KIEHHMH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU PELLICHMS;

AHAJIM3UPOBATh IOJYYCHHBIE B XOA€ PCIICHHUA 3aladyd pe3YyJbTaTbl, KPUTHYCCKU OLCHHUBAThL HX
AOCTOBEPHOCTD, IIPOrHO3UPOBATH UBMECHEHUE B HOBBIX YCIIOBUAX,

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIEC 3a7a4l B 00pa30BaTENbHON AEATENFHOCTH, B TOM YHCIE MPU
M3Y4YeHUN (U3HKH;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh IIEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEAEATeIbHOCTH;
YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJICH, NIPEJIaraTh OPUTHHAIBHBIC IOIXO/Ibl U PEILICHUS;

CTaBHUTH MPOOJIEMBI U 33aJa4H, JOITYCKAIOIIE aTbTepHATUBHbIEC PELICHHS.

Pabora ¢ nngopmanueii:

BJIAJICTb HABBIKAMU TTOJTYUCHU HH(bOpMaI_[I/IH (1)I/IBI/I‘ICCKOFO COACPIKAHUA U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOATCIIBHO OCYHICCTBJIATL IIOMCK, aHalin3, CUCTEMATU3allUI0 U HHTCPIIPCTALIUIO I/IH(i)OpMaL[I/II/I
Pa3JIMYHBIX BUIOB U (l)OpM NpeaACTaBJICHUS,



O CHHNBATh NOCTOBCPHOCTH I/IH(I)OpMaHI/II/I;

WCIIONB30BaTh CPEACTBA WH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B  PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHHW3allMOHHBIX 3a7ad ¢ CcOONIoJIcHuEeM TpeOOBaHUA
SPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, TMTHCHBI, PECYpPCOCOCPEKEHUsS, MPABOBBIX U ITUYCCKUX HOPM,
HOpPM MH(pOPMAIIMOHHON 0€30IMaCHOCTH;

co3JaBaTh TEKCTHI (PU3UYECKOrO COJEPKaHUs B pasIuuHbIX (opmaTax ¢ yd€ToM Ha3zHAuYCHUs
WH(POPMAITUH U LIEIEBOH ayJUTOPUH, BEIOMpasi ONTUMAIBHYIO (JOPMY MPEICTABICHHS U BU3yaIH3alnH.

KoMMyHHKaTHUBHBIE YHUBepcaJbHbIe yueOHbIe AeiicTBUA:

OCYIIECTBIIATH OOIIEHNE Ha yPOKaX (PU3UKU M BO BHEYPOUHOM JEATENLHOCTH;

pacro3HaBaTh NPEINOCHUIKA KOH(DIUKTHBIX CUTYallui U CMSTYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MMOHMMATb U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIMBUIYaIbHON paboTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JIEWCTBUI C Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOT0 4JI€Ha KOJJICKTUBA;

IIPUHUMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHM30BBIBATh M KOOPAMHUPOBATH JEHUCTBUS IO €€
JOCTHKEHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacnpeneisTh pOad € Y4ETOM MHEHMH Y4YaCTHUKOB,
00CyXI]aTh Pe3yJbTaTbl COBMECTHOM padoOTHI;

OLCHMBATh KAa4Y€CTBO CBOCr0 BKJIAJa MW KaXAOro YJaCTHHMKa KOMaH/bl B O6HII/II7[ pe3yjabTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

MpeniaraTh HOBBIE IPOCKTHI, OICHWBATH HWJCU C TIO3HWIIMM HOBHW3HBI, OPUTHHAIBLHOCTH, IMPAKTHICCKON
3HAYNMOCTH,

OCYHIECTBJIATH MO3UTHUBHOEC CTPATECIUMYCCKOC IMMOBEACHNE B PA3JIMYHBIX CUTYallUAX, IIPOABIISATH TBOPUCCTBO
n 13006pa>1<eH1/Ie, OBITH WHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe el CTBUSA
Camoopranu3anusi:

CaMOCTOSTEIILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JCATEIBHOCTh B O0JNACTH (PUBUKHM W aCTPOHOMUH,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTH U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEIBHO COCTAaBJIATh IUIAH PELICHUS PAacu€THBIX M KA4EeCTBEHHBIX 3a/ad, IUIAaH BBIIOIHEHUS
MPAKTUIECKON pabOThI ¢ yIETOM UMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacimpsATh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHNUH];

JieriaTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €ro, OpaTh Ha cedsl OTBETCTBEHHOCTD 33 PELICHUE;
OLIEHUBATDh PHUOOPETEHHBIH OIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U IMPOSIBJIICHUIO 3PYOULIMH B 00JacTh (PU3MKHM, TOCTOSIHHO TOBBILIATH
CBOI 00pa30BaTENbHBIN U KYIBTYPHBIH YPOBEHD.

CaMOKOHTPOJ1b, 3MOIMOHAIbHBIH HHTEJIEKT:

AaBaThb OLICHKY HOBBIM CHUTyallUssM, BHOCHUTL KOPPCKTUBLI B ACATCIBbHOCTb, OLUCHHBATH COOTBCTCTBUC
PE3YJIbTATOB LCIIAM;

BJIaJ€Th HaBbIKaMMH IM03HABATEIbHON pe(l)J'IGKCI/II/I KaK OCO3HaHHd COBCpIIACMbIX ,HGI)'ICTBPIPJI n
MBICIIMTCIIBHBIX MMPOLCCCOB, UX PE3YJILTATOB U OCHOBaHHﬁ;

HCIIOJIB30BaTh HpI/IéMLI pe(l)J'ICKCI/II/I JJId OICHKW CUTYyalluu, BBI60pa BCPHOI'O PCHICHUA,



YMETb OLIEHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHMBBI U aPTyMEHTHI APYTUX IIPU aHAIU3E PE3YJIbTATOB ACATEIbHOCTY;
MPUHUMATH ce0s, TOHUMasi CBOM HEIOCTATKH M JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U aPTYMEHTBI JPYTUX IIPU AHAIIU3E PE3YJIBTATOB ACATEIbHOCTH;
MPHU3HABATH CBOE MPABO U MPABO IPYTrUX HA OIIHOKH.

B mporecce nocTHKEHHMS JTHYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl MO (U3WKE Ui yPOBHS
cpenaHero oOIIero o0pa30BaHUS Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIA HHTEIUICKT,
MpeIIoNaraui chopMHUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJETH
HaTpaBJICHHsI Pa3BUTHSI COOCTBEHHOW IMOIIMOHATILHOM Cepbl, OBITh YBEpEHHBIM B cele;

CaMOpEryJIMPOBAHUS, BKJIIOYAIOLIETO CaMOKOHTPOJIb, YMEHUE IIPUHUMAaThb OTBETCTBEHHOCTb 3a CBOE
MOBEJICHUE, CIOCOOHOCTD aJanTUPOBATHCS K YMOIMOHATIBHBIM H3MEHEHUSIM U MTPOSIBIIATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAllMM, BKIIOUAIOMIEW CTPEMJIEHHE K JOCTH)KEHHWIO LM W YCHEeXY, ONTUMHU3M,
WHUIMATUBHOCTh, YMEHUE JIEUCTBOBATH UCXO/I U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHMMATh SMOIIMOHAIIEHOE COCTOSHUE IPYTHX, YIUTHIBATH €r0 IIPH
OCYIIECTBIEHUH OOIIEHUS], CIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHHUIO;

COITMATIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAaMBATh OTHOIIEHUSA C JPYTMMH JIOJABMU,
3a00THUTHCS, MMPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTEL.

INPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenus B 10 kjacce mpeqMeTHbIC pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaKaTh
c(hOpMHPOBAHHOCTH ¥ O0YUJAOIINXCS YMCHHM:

JEMOHCTPUPOBATh Ha MpUMEpax pPoJib U MeCTO (U3UKH B (HOPMHUPOBAHHH COBPEMEHHON HayJHOMH
KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B TNPAKTHUECKOW HCATEILHOCTH
111001 (97

YYUTHIBATh TPAHUIBl TPUMEHEHUS W3YyYeHHBIX (U3WYECKHX MOAeNe: MaTepuaibHas TOdYKa,
WHEepUHajbHas CHUCTeMa OTCUéTa, abCOMIOTHO TBEPAOE TENO, WACANBHBIA Ta3, MOJEIH CTPOCHUS Ta30B,
KUAKOCTEH 1 TBEPJBIX TEN, TOUEUHBIH SJIEKTPUIECKUAN 3apsi IPH pelIeHI N (PU3MIecKiX 3a/1ad;

pacnio3HaBath (pr3mueckue sBiIeHUS (IPOIEcChl) W OOBACHITh WX Ha OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKYJIIPHO-KHHETUYECKOH TEOPHH CTPOCHHUS BEIIECTBA W OJIEKTPOAWHAMHKU: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOIMHEHHOE JBW)KEHHE, CBOOOJHOE ITTaJCHHE TEJl, JBIDKCHHE IO OKPYKHOCTH,
MHEpLus, B3auMoneicTeue Ten, Auddysus, OpOyHOBCKOE IBMKEHHE, CTPOCHUE JKUAKOCTEH M TBEPIBIX
TEJN, W3MEHEHHe O00BhEMa Ten MNpH HarpeBaHWHM (OXJAaXKACHWH), TEIUIOBOE pPAaBHOBECHE, HCIapeHHe,
KOHICHCAIVSI, TUIABJICHUE, KPUCTAJUIM3AIMS, KUIIEHNE, BIaXHOCTh BO3/yXa, MOBBIIICHUE TaBJICHHS ras3a
IIPU €ro HarpeBaHUH B 3aKPBITOM COCYZE, CBSI3b MEKIY MapaMeTpaMH COCTOSHHS Ta3a B M30IPOIeccax,
AIIEKTPU3AIMS TEN, B3aUMOJICHCTBHE 3aps/IOB;

ONUCHIBATh MEXAaHWYECKOE [BIDKEHHME, HCIONb3ysd (U3MYECKHE BEIMYMHBI: KOOpAMHATA, IIyTh,
MepeMelIeHne, CKOpPOCTb, YCKOpPEHHE, Macca Tena, CWiIa, HMMIYJIbC Tella, KUHETHYecKas SHEpIus,
MOTEHIMAJIbHAS YHEPTHsl, MeXaHu4ecKasi paboTa, MeXaHHYecKasi MOLIHOCTD; MPH ONHCAHUM NPaBHIBHO
TPaKTOBaTh (PU3MUYECKUH CMBICT HCIIOJIB3YEMBIX BEIMYMH, MX OOO3HAYECHUS W EOUHULBI, HAXOIUTbH
(hopMyJIBI, CBSI3BIBAIOLINE JAHHYIO (PM3UUECKYIO BETMUUHY C IPYTUMH BEIMYMHAMM;

OMNUCBIBATH HM3YYCHHBLIC TCIIJIOBBIC CBOICTBA TEI U TEILIOBBIC SIBJICHUA, HCIOJIb3Yysd (l)I/I3I/I‘l€CKI/I€
BCIIMYMHBL: NABJICHUC Tra3ad, TEMIICpATypad, CPCAHASA KHHCTHUYCCKAsA SHCPTHUA XaOTHUYCCKOI'O0 ABUIKCHUSA
MOJICKYJI, CPCAHCKBAAPATUIHAA CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIIOTHI, BHYTPCHHASA SHCPIUA, pa60Ta
rasa, KOB(l)(l)HL[I/ICHT IIOJIE3HOI'O ,IlefICTBI/ISI TCIUIOBOI'O ABUTATCIIA; IIPHU ONMCAHUUN IIPABUJIBHO TPAKTOBATH
(1)14314%01(14131 CMBICJI HCIIOJIb3YEMbIX BCIIMYUH, HUX 000O3HAYECHUS U CAUHUIBI, HaXOJIHUTb q)OpMy.TILI,
CBA3LIBAIONINC NTaHHYIO (1)I/I3I/IHCCKyIO BCIIMUUHY C APYTMMHU BCINYHNHAM,



OMNHUCBIBATL HM3YUCHHBIC 3JJICKTPUUYCCKUC CBOICTBa BEIIECTBA H SJICKTPUYCCKUC SABJICHUA (npoueccm),
HCIIOJIb3YA @HBHHCCKI/IG BCIIMYHUHBI: 3JI€KTpI/IIIeCKI/II>'I 3apsand, 3JICKTPUUICCKOC I10JIC, HaHpﬂ)KéHHOCTL 10714,
NOTCHIHAJ, Pa3sHOCTbL MOTCHLIUAJIOB;, IpPH OIMKUMCAHWU IPABHUIILBHO TpPAKTOBATH (1)I/I3I/IIIGCKI/II\/'I CMBICJI
HCIIOJIB3YEMbIX BCIWYWH, UX 0003HAYEHUS U CAWHUILIBI, YKa3bIBaThb q)OpMyJ'H)I, CBsA3bIBAIOIIMEC NAaHHYHO
q)HBI/IIIGCKyIO BCIIMYMUHY C APYTUMHU BEINYHNHAMU,

aHaTM3UPOBATh (PU3MYECKUE TPOLIECCHl U SBJICHHS, UCIONB3Ys (pr3nyeckre 3aKOHBl U MPUHIMIIBL: 3aKOH
BcemupHoro Tsrotenus, |, |1 u Il 3akonsr HetoToHa, 3aK0H coXpaHEHUs MEXaHMUYECKOH DHEPTHH, 3aKOH
COXpaHEHHs MMITyJbCca, MPUHIMI CYNEPIIO3UIUKN CUJ, IPUHIMI PaBHOIPABUS WHEPIUANBHBIX CHCTEM
oTc4éTa, MOJEKYSIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBSI3b CpeAHEH
KUHETUYECKOM SHEPTUW TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ ¢ aOCOJIOTHOW TeMIlepaTypol, MEepBbIi 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHEHHs JJIEKTPUYECKOro 3apsia, 3akoH KynoHa, mpu 3TOM pa3iuyvaTh
CIIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBbIPAaXKEHHE U YCIOBHS (TPaHMIBI, 0OJIACTH)
MPUMEHUMOCTH;

OOBACHSITE OCHOBHEIE IIPUHIUIIBL JICI\/'ICTBI/ISI MalllnH, HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB; pas3inyiaTtb
YCJI0OBHA UX 0€30MmacHOro UCIOIL30BAHNS B HOBCG}Z[HGBHOP'I JKH3HU,

BBITIOJIHATh JKCIIEPUMEHTHI M0 HCCIICNOBAHHIO (PM3MYECKHUX SIBJICHHH M MPOIECCOB C HCIOIb30BAaHUEM
MPSIMBIX U KOCBEHHBIX M3MEpEHUH, pU 3TOM (POpMYIHpOBaTH MpoOieMy/3a1ady U TUIOTE3y yueOHOro
IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TPEIIOKEHHOTO0 O00OpYyJIOBaHMS, TPOBOAUTH OIBIT H
(hopMyIHpPOBATH BHIBOJIBI;

OCYIIECTBIIATh TMpPSIMble W KOCBEHHbIE H3MEpeHUs (HU3UYECKHX BEIUYMH, TPH O3TOM BHIOMpAThH
ONTUMAJBHBII CIOCOO W3MEPEHHs] W HCIIONB30BaTh HM3BECTHBIE METOMABI OIEHKH IOTPEIIHOCTEH
HU3MEpPEHUN;

HCCIIEI0BATh 3aBUCMMOCTH MEXIY (PU3NYECKUMHU BEIMUYMHAMM C HCIIOJb30BAaHUEM IMPSMBIX H3MEPEHHI,
IpH OTOM KOHCTPYHPOBATH YCTAaHOBKY, (HUKCHpPOBATh pPe3yJbTaThl IOIYYEHHOW 3aBHCHMOCTH
(hM3MIeCKUX BETUYHMH B BUC TAOIHI] ¥ TPadrKOB, AEIaTh BEIBOJBI IO PE3yIbTaTaM HCCIICIOBAHIS;

coOmomaTh TpaBMiIa O€30MacHOr0 TpyJa IPH TIPOBEACHWHM WCCICAOBAHMM B paMKax ydeOHOro
SKCTIIEPUMEHTa, Y4YCOHO-HUCCIICNOBATENBCKON W MPOSKTHOW JICATENHbHOCTH C  HUCIOJNB30BaHUEM
W3MEPUTEIHHBIX YCTPOUCTB | JJAOOPATOPHOTO 000PYTOBAHHS;

pemaTts pacué€rHble 33/1a9u C SBHO 3a/JlaHHOW (PH3MUECKONW MOJENBI0, UCIONB3Ys (hH3MUecKue 3aKOHBI U
MIPUHIIMAITEL, Ha OCHOBE aHaJN3a YCIOBHS 3a7]a9i BHIOMPATh (PU3NUECKYIO0 MOJEIh, BBIIEIATh (PU3NIECKHE
BEMYUHBI B (POpMYITBI, HEOOXOAMMBIE ISl €€ pEelIeHUs, MTPOBOIUTH PACcUETHl M OIEHHBATh PEAIbHOCTh
TTOTyYeHHOT0 3HAaYeHUS (DU3MUECKON BEIINYMHBL;

pemaTh KadeCTBEHHBIE 3aJa4d: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUUBYIO IEMOYKY PACCYKISHHH C
OITOpO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3NUECKUE SIBICHUS;

WCIOJIB30BaTh IPH PELICHUH y4eOHBIX 3a7ad COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH VIS TIOHUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALUN U NPEACTaBICHUA y4yeOHOW M HayyHO-TIONYJISIPHOH HMHQOpMAaIuy,
MOTY4YEHHON U3 Pa3IMYHbIX HCTOYHUKOB, KDUTUIECKH aHAIM3UPOBATH MOIY4aeMYyI0 HHPOPMALIHIO;

MPUBOAUTH NPHUMEPHl BKJIAJa POCCUHCKUX U 3apyOeXKHBIX YUCHBIX-(OU3MKOB B PA3BUTHE HAYKH,
00BSCHEHNE IPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJIB30BaTh TEOPETUYECKUE 3HAaHUS MO (U3MKE B IMOBCEIHEBHOH KHU3HM Ul OOECIeYeHHUs
0e30macHOCTH OpHU OOpalleHHHu ¢ NpudopaMu M TEXHUYECKUMH YCTPOMCTBAMH, IUISi COXpPaHEHHs
3I0POBBS M COOJIIOZIEHUSI HOPM 3KOJIOTMYECKOro OBEACHUS B OKPY’KalOIIeH cpele;

paboraTh B TpyNIE C BBIIOJHEHHEM PpA3IMYHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBAaTh pabOTy TPYIMIIb,
palMOHAJIbHO pacpelesiTh 00SI3aHHOCTH U IUIAHWPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYALWMSIX,
a/IeKBaTHO OLICHMBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB T'PYIIIEI B PELIEHHE PACCMAaTPUBAEMOI MPOOIEMBI.

K xonmy oOydenus B 11 kjacce mpeqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE MOJKHBI OTpa)kaTh
c(OPMUPOBAHHOCTD Y 00YUaIOIINXCS YMEHHM:



JEeMOHCTPUPOBAaTh Ha MpHUMeEpax poilb U MecTO (GU3UKM B (HOPMHUPOBAHUM COBPEMEHHOW HAyYHOH
KapTUHBl MHUpPA, B Pa3BUTHUM COBPEMEHHONW TEXHHWKHM M TEXHOJOTWH, B NMPAKTUYECKOW NEATENbHOCTU
J0/IeH, IEIIOCTHOCTD U €AMHCTBO (PM3NYECKON KapTHHBI MHPA;

YUYUTBIBAThL I'PpaHUIbI IPUMCHCHUA U3YyYCHHBIX (1)I/ISI/I‘IGCKI/IX MOI[CJ'IGI‘/'II TOUYCYHBIN 3J'ICKTpH'-ICCKHI7[ 3apsina,
JIy4 CB€Ta, TOUYCYHBIM MCTOUYHHUK CBCTa, AACpHAasA MOACIIbL aTOMa, HYKJIOHHAA MOACIIb aTOMHOI'O dApa Mpru
peuieHnmn q)HSI/I‘leCKI/IX 3a1aa4q,

pacrno3HaBaTh (U3NUECKUE SIBJICHUS (IIPOIECCH) U OOBSICHATh MX Ha OCHOBE 3aKOHOB AJICKTPOJMHAMHUKHU
U KBAaHTOBOU (I)I/I3I/IKI/I: QJICKTPpUYCCKad MPOBOAUMOCTL, TCIIJIOBOC, CBETOBOC, XUMHUYCCKOC, MArHUTHOC
ﬂeﬁCTBHH TOKa, B3aPIMO,HCI710TBPIC MAaraHuToOB, 3JICKTPOMArnuTHas MHAYKIUA, HCﬁCTBHC MAarHuTHOI'O ITIOJIS
Ha MPOBOAHUK C TOKOM U I[BI/I)KyHlI/II\/'ICH 3aps, JICKTPOMAariHMuTHBIC KOHe6aHI/Iﬂ " BOJIHBI, HpHMOHI/IHCI\/'IHOC
pacmpocTpaHeHHe CBeTa, OTpakeHHe, MpeoMiIeHre, HHTepdepeH s, TUPPaKIUsI U MOIAPU3AIUI CBETa,
micrepcust cBera, (otoanexktpuueckuii ekt (porodddekr), cBeToBOe NaBlicHHE, BO3HUKHOBEHHE
JIMHEHYATOrO CIIEKTPa aTOMa BOJIOPO/IA, ECTECTBEHHASI M MICKYCCTBEHHAS PaOaKTHBHOCTE;

OIMCHIBaTh M3yYEHHbIE CBOMCTBA BEIIECTBA (JEKTPUUYECKHE, MATHUTHBIE, ONTHUYECKHE, IJIEKTPUUECKYIO
MPOBOAMMOCTD Pa3iIMUHBIX CPEI) M JJIEKTPOMATHHUTHBIE SIBIICHUs (TIPOIECCHI), MCIONB3Ysl (U3NUECKHE
BEJIMYMHBL: DJIEKTPUYECKUM 3apsl, CWIA TOKA, OJJIEKTPUYECKOE HANPSDKEHHE, JJIEKTPUUYECKOE
CONPOTUBIICHUE, PA3HOCTh IOTEHIIMAJIOB, JEKTPOABKYIIAs CHIIA, padoTa TOKA, MHAYKIHS MarHUTHOTO
mosisi, cuiia Amrepa, cuna JlopeHna, HHAyKTUBHOCTh KaTYIIKH, SHEPTHs 3JEKTPUYECKOr0 ¥ MarHUTHOTO
moJield, TIeproJl M YacToTa KojeObaHui B KoJeOaTeNbHOM KOHTYpE, 3apsiJi U CWiia TOKa B Ipolecce
TapPMOHHMYECKHUX 3JIEKTPOMArHUTHBIX KOJNeOaHMH, (POKYCHOE pACCTOSHME W ONTHYECKasl CHUJIa JIMH3BI, IPH
OIMCAHHUU TIPABWIHHO TPAKTOBATh (PU3UUECKHHA CMBICI HCIIONB3YEMBIX BEIHYUH, WX O0O3HAYEHHS H
CIMHUIIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIONIME JIAHHYIO (U3UYECKYI0 BEIHYMHY C JIPYTUMH
BEITMYHNHAMH;

OIMCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHHS ¥ MPOLIECCHI, UCTIONB3YS (DU3MUECKHE BETUIHHBI: CKOPOCTh
JJIEKTPOMATHUTHBIX BOJIH, JIIMHA BOJHBI W YacTOTa CBETAa, DHEPrUsi M HMMOYIbC (DOTOHA, TEPHOJ
roJTypacraia, SHepTHs CBSI3U aTOMHBIX S/IEp, TIPH ONMHMCAHUH TIPaBHIIbHO TPAKTOBATh (PM3UIECKUNA CMBICIT
WCIIONB3yeMbIX BEIMYMH, UX O003HAYEHUS W ENWHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE NAHHYIO
(U3NYECKYIO BETUYMHY C IPYTUMU BETMYMHAMY, BEIYUCIISITH 3HAUCHHE (QU3NICCKON BETUYNHBL;

aHAIM3UPOBaTh (PU3MYECKUE TIPOLIECCHl U SBJICHUSI, UCMIONb3Ys (PU3NUECKUE 3aKOHBI U MPHHITUITBL: 3aKOH
Owma, 3aKOHBI TIOCIIEIOBATENBHOTO U MapaUIeIbHOTO COSMUHEHUS TIPOBOTHUKOB, 3aKoH J[xoyns—JIeHna,
3aKOH DJIGKTPOMATHUTHOW WHJIYKIIUH, 3aKOH MPSIMOJIMHEHHOrO paclpOoCTpaHEHUsI CBETa, 3aKOHBI
OTpaKEHHUSI CBETa, 3aKOHBI TPEOMJICHHWS CBeTa, ypaBHeHHWE OWHIITeWHa misi ¢oroddderra, 3aK0oH
COXpaHEHUS SHEPTHH, 3aKOH COXPAHECHUS MMITYJIbCa, 3aKOH COXPAaHEHHS JJEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHHSI MaCcCOBOTO YHMCIIA, MOCTYNAaThl bopa, 3aKOH paglioaKTUBHOTO pacmlajia, Mpyu 3TOM pa3iHyaTh
CIIOBECHYIO (hOPMYITHUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpaKEHHE W YCIOBHUS (TPAHUIBI, 00JIACTH)
MPUMEHUMOCTH;

OIIPEIENATh HalpaBleHHE BEKTOpa MHIYKLIWH MAarHUTHOTO HOJS MPOBOJHMKA C TOKOM, CHJIBI AMIIepa U
cuibl JlopeHua;

CTPOUTH U OIUCHIBATh H300pakeHHE, CO3aBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOM JINH30M;

BBIMOJIHATH SKCHEPUMEHTHI 110 MCCIICHOBAHUIO (PU3UYECKUX SIBICHHM M NPOLECCOB C HCIIOIb30BAHUEM
NPSIMBIX M KOCBEHHBIX U3MEPEHUH: IpU 3TOM (popMynHpoBaTh HpodiieMy/3afady U TUIOTE3Y y4yeOHOro
9KCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 TIPEUIOKEHHOrO O0OpyIOBaHUS, NPOBOIUTH ONBIT U
(hopMyTUpPOBaTh BBHIBOJIBL;

OCYLIECTBIATh MpsSIMble W KOCBEHHBbIE HM3MEpPEHUS (HU3MUECKHX BEIUYMH, NPH OSTOM BBIOMpATh
ONTHUMAJIBHBIM CHOCOO W3MEpEeHHs W HCIONIb30BAaTh M3BECTHBIC METOABl OLIGHKHM IOrPEHIHOCTEN
HU3MEpPEHU;

nucciaeaoBarb 3aBHCUMOCTH (I)I/I3I/I‘16CKI/IX BCIIMYMUH C HCIIOJIB30BAHHUEM IIPAMBIX I/I3MCP€HPII>11 npu 3TOM
KOHCTPYUPOBAThL YCTAHOBKY, (1)I/IKCI/Ip0BaTL PE3YyIbTAaThI HOJ'Iy‘ICHHOﬁ 3aBUCHUMOCTHU (I)I/I3I/I‘-ICCKI/IX BCIINYHH
B BUJC Ta6J'II/II_[ nu I‘pa(l)I/IKOB, ACIaTb BBIBOJELI 11O PE3yJIbTaTaM UCCIICJOBAHUSA,

cobmofaTe mpaBuia 0€30MacHOro TpyAa HpH MPOBEACHWH MCCIEAOBAaHMA B paMKax Y4eOHOro
JKCIEPUMEHTa, Y4YEeOHO-UCCIIEIOBATENbCKOM W TMPOEKTHOW JAEATENbHOCTH C  HCIOJIb30BaHUEM
H3MEPUTEIbHBIX YCTPOUCTB U J1a00paTOPHOTrO 000pYJOBAHUS;



peuaTtb paC‘IéTHI)Ie 3aga4u C SABHO SaHaHHOﬁ (I)I/I3I/IIICCKOI>'I MOZCIBIO, UCIIONb3Ys (1)H3qucxne 3aKOHBI 1
MPUHIMUIIBI, HA OCHOBC aHAJIM3a YyCJIIOBUA 3aJa4u BI)I6I/IpaTI> (pI/I3I/I‘-ICCKy10 MOICIb, BBIACIIATH (1)1/131/1%010/16
BCIIMYMHBI U q)OpMYJ'H)I, HCO6XOI[I/IMI>IC JJISA eé peuieHus, NpoBOAUTH paC‘{éTI)I 1 OLCHMBATH PCAJIbHOCTDH
MOJIYYCHHOI'O 3HAYCHUS (I)I/I3I/IIICCKOI\/'I BCIINMYMUHBI;

peliaTh Ka4YCCTBCHHLIC 3aJavU: BBICTPAUBATH JIOTUYCCKU HCIIPOTUBOPCUYHMBYIO LICIIOYKY paCC}’)KI[GHI/Iﬁ C
01'[0p0171 Ha U3YYCHHBLIC 3aKOHbI, 3daKOHOMCPHOCTHU U q)HBI/I‘lCCKI/IG SIBJICHUS,

WCTIOJIB30BaTh TPH PELICHUH y4eOHBIX 3a7a4 COBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTHH ISl TIOMCKA,
CTPYKTYPHPOBAHHUs, HHTEPIPETAUN U TPENCTaBIeHUS y4yeOHOW M Hay4yHO-TIONYJISIpHOH MHQOpMAaIHH,
MOJTY4YEHHON M3 Pa3IMYHbIX HCTOYHUKOB, KDUTUYECKH aHAIM3UPOBATH MOTY4aeMyI0 HHPOPMAIIHIO;

OOBSICHATH MPUHLUIBI ACHCTBUS MAIMH, MPUOOPOB M TEXHUUYECKHX YCTPOWMCTB, pa3IHyaTh YCIOBHUS MX
0€30MacHOr0 UCIIOIH30BAHNUS B IOBCE/IHEBHOM JKU3HHU;

MPHUBOJIUTH TMPHMEPHI BKIAJa POCCHHCKAX W 3apyOSKHBIX YUEHBIX-(QU3WKOB B pa3BUTHE HAYKH, B
00BsICHEHN € TIPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

HCIIONIb30BaTh TEOPETUYECKHE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HM JJii OOECHeUYeHUs
0€30IaCHOCTH MPHU OOpalleHud ¢ NPUOOpaMU M TEXHUYECKUMHU YCTPOHCTBaMHM, i COXpPaHCHHS
3JI0POBBS ¥ COOJTIOZICHUS] HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYKaIOIIeH cpelie;

paboTaTth B TpyIIEe C BBHINOJIHEHHEM DPAa3IMYHBIX COLIMAIBHBIX PONEH, MIAHHPOBATh PadOTy TPYIIIIHI,
paInMoHaIbHO PACTIPENENATh 00A3aHHOCTH M ITUIAHUPOBATH JEATENHHOCTh B HECTAHIAPTHHIX CHUTYyaIUsX,
aJIeKBaTHO OI[EHMBATh BKJIA]] KQKIOT0 U3 YYACTHUKOB IPYIIIBI B PEIIEHNE pacCCMaTPUBAEMO TTPOOIEMBI.

BI/II[l)l ACATCJIbHOCTH oﬁyqamumxcsl, HamnmpaBJICHHBIC HA JOCTHKCHUE peE3yJibTaTa.

HabGnmionenne u wMHTepHpeTanusi OIBITOB, CBHUAETEIbCTBYIOUUX 00
aTOMHO-MOJIEKYJISIPHOM CTPOCHHMU BEIECTBA: OIBITHI C PACTBOPEHUEM pPa3IMYHBIX
BEIIECTB B BOJIE.

Pemenne 3amad mo OLIGHMBAHMIO KOJMYECTBA aTOMOB WJIM MOJIEKYT B
eInHUIE 00BEMA BEIECTBA.

AHanu3 TeKcTa ApPEBHUX AaTOMUCTOB (Hampumep, ¢GparMeHTa MO3MBI
Jlykpeunst «O mpupoje Bemiei») ¢ M3JI0KEHHEM O0OCHOBAHMH aTOMHOM THIOTE3BI
(cmpIciioBOE uTeHKE). OlLIeHKa

yOeIUTEeIbHOCTH ATUX 000CHOBAHHIA.

OObsicHeHne OpPOYHOBCKOTO ABWXKEHUS, SBICHUSA AUPPY3UU U PA3THIANA
MEXJy HUMHU Ha OCHOBE IOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKON TEOpPUH CTPOCHUS
BEIIECTBA.

OObsicHEeHHE OCHOBHBIX pa3M4YMil B CTPOEGHUU Ta30B, KHUJIKOCTEH W
TBEPABIX TEJ C HUCIOJIH30BAHUEM IMOJIOKEHHM MOJIEKYISIPHO-KHHETUYECKON Teopuu
CTpOEHUS BEIIECTBA.

[IpoBeneHre OMBITOB MO BBHIPAIIMBAHUIO KPUCTAJUIOB MOBAPEH- HOM COJIU
WM caxapa.

[IpoBenenue u OOBSICHEHHE OMBITOB, AEMOHCTPUPYIOUIUX KalUJUISPHBIC
SIBIICHUSA U SIBJICHHE CMaYlBaHMUsI.

OObscHEeHHEe POJM KAMWUISPHBIX SBICHUH JUIsI MOCTYIUIEHHS BOJBI B
OpraHu3M pacTeHHII.

(MC — Ouomnorus).

HabGmonenue, mpoBeneHHe W OOBSCHEHHE OIBITOB IO HAOMIOICHUIO
TEIUIOBOTO PACHINPEHUS T'a30B, KUAKOCTEH U TBEPABIX TEN.

OObsacHeHnne coxpaHeHUs: 00bEMa TBEPABIX TeN, TEKYYECTH KUAKOCTH (B
TOM YHCJIe, Pa3HUIIBI B TEKYYECTH TSI PA3HBIX KUAKOCTEH ), TaBICHHS ra3a.

[IpoBeneHue OMBITOB, JIEMOHCTPUPYIOMIMX 3aBUCHUMOCTh JaBJICHUS
BO3JlyXa OT €ro 00bEéMa M HArpeBaHUs WM OXJIXKACHUS, U UX OOBSICHEHHE Ha OCHOBE
aTOMHO-MOJIEKYJSIPHOTO YUeHUs. AHalM3 MPAKTUYECKUX CUTYyallud, CBA3aHHBIX CO
CBOMCTBAaMHM I'a30B, KUJKOCTEN U TBEPABIX TEI

O6ocHOBaHUE MPABUI U3MEPEHUS TEMIIEPATYPHI.



CpaBHEHHE pa3IHMYHBIX CIOCOOOB U3MEPEHUS U IIKAJ TEMIIEPATYpHI.
HaGnronenne u 0OBSCHEHHE OMBITOB, JIEMOHCTPHUPYIOUIMX H3MEHEHHE
BHYTPEHHEH SHEPTUM Tela B Pe3yJbTaTe TeIUIonepeaud 1 paboThl BHEITHUX CHJL.
HabGnronenne u  0OBSCHEHHE OMBITOB, OOCYKICHHWE MPAKTHYECKUX
CHUTYaluH, JEMOHCTPHUPYIOLINX pa3iu4yHbIe BUJIbI TETIONIepEeIadHn:
TETUIONPOBOAHOCTb, KOHBEKIIUIO, U3TyUCHHE.
WccnenoBanue sBieHMs] TEIUIOOOMEHAa NPU CMEHIMBAaHUM XOJIOJHON MU
ropsiue BOJBI.
Habnronenne ycTaHOBJICHHUSI TEIJIOBOTO PaBHOBECHS MEXKAY Tropsdeid u
XOJIOTHOM BOJIOH.
Onpenenenne (M3MEpEeHUE) KOJIMUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IPH TEMJIOOOMEHE C
HarpeThIM METATMYECKUM HAITHHIPOM

Omnpenenenue (M3MEpeHUE) yASIbHON TEIJIOEMKOCTH BellecTBa. Pemenue
3aJa4d, CBs3aHHBIX C BBIYHUCICHHCEM KOJIMYECTBA TCIIJIO- THI H TEIUIOEMKOCTH npu
TETII000MEHE.

Awnanus CI/ITyaIII/II\/’I MPAKTUYCCKOr0 HMCIIOJb30BaHUA TCIJIOBBIX CBOIICTB
BEIIECTB W MATEPHAIIOB, HANpUMEP B IEJIAX SHEPrOCOCPEIKCHHS: TETUIOU3O0JISIINS,
sHeprocOeperaronue Kpbliu, TEPMOAKKYMYJISTOPHI U T. .

HaGnronenue siBiaeHuidt wucmapeHus ©W KoHAeHcanuu. VcciemoBanue
mporiecca MCHapeHusl Pa3IuyHbIX KUAKOCTEH. OOBsSCHEHHE SBJICHWUN HWCHApPEHHS M
KOHJICHCAIIMHA HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO YICHHSL.

HabGmionenue wu oOBsicHEeHME Tpollecca KUIIEHUS, B TOM UHUCIE
3aBHUCHMOCTHU TEMIICPATYPbI KMIICHUA OT AaBJICHUS.

Omnpenenenue  (M3MEPEHHWE) OTHOCUTEIBHOW  BIQXHOCTH  BO3AyXa.
Habmonenue nporecca rniaBiaeHHsi KPUCTAUTHYECKOTO BEIIeCTBA, HAPUMED JIb/a.

CpaBHeHHUE MPOLIECCOB MIABJIECHUS KPUCTAIUIMUECKUX TENl U pa3MAr4eHUs
MIpU HarpeBaHUHU aMOP(HBIX TEIl.

Onpenenenve (M3MepeHHE) YIAECNbHON TEIJIOTHl IUIABJICHHS  JIbJA.
OObsicHeHUEe  SIBIGHMH  IUIaBIIEHUS M KPUCTAJUIM3alMM  Ha  OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.

Pemenue 3amay, CBSI3aHHBIX C BBHIYMCICHHUEM KOJMYECTBA TEIUIO- ThI B
mpoleccax TeIionepeaayd MNpu IUIaBJICHWHM M KPUCTAJUIM3AlUU, HCIApeHUH U
KOHJICHCAIIUH.

AHanu3 cHUTyaluil NpakTUYECKOTO MPUMEHEHUs SIBICHUI IUIaBICHUS U
KpUCTAJIIN3allMH, HAllpUMeEp, MOTy4eHHUE CBEPX- YUCTHIX MaTePHAIOB, COJIEBas IpejiKa
u Jap.

Ananmu3 paboTel W OOBACHEHHWE TMPUHIMMNA JACUCTBUS TEIJIOBOTO
JIBUTATETIS.

Boruricnenue KoJM4YecTBa TEIJIOTHI, BBIJCISAIONIEIOCS MPH CrOpaHUU
pasnuuHbIX BUOB TorumBa, U KI1/] nBuratens.

OO6cyxieHre HKOJIOTHUECKUX TOCJIEJACTBUN HCIOJB30BaHUs IBUTATENCH
BHYTPEHHETO CropaHusi, TEIUIOBBIX M TuapodiekTpocTanuuiit (MC — »skonorus,
XUMUS)

Habmionenne W mpoBeleHHE OMBITOB IO OJNEKTPU3ALMU Tel TpU
COTPUKOCHOBEHUU U UHIYKIIHEH.

Habmionenne u  OOBSICHEHHE  B3aUMOJICHCTBHS  OJHOUMEHHO U
Pa3HOMMEHHO 3aPSKEHHBIX TE.

OObscHeHre MpUHIUNA ASHCTBHS dneKTpockona. OObsICHEHHE SBICHHIMA
ANEKTPU3ALNU TIPU COTIPUKOCHOBEHHUH Tell U UHIYKIMEH C UCTIOIh30BAHUEM 3HAHUH O
HOCHUTEIISX JCKTPUUECKUX 3apsI0B B BEIIECTBE.

PacnioznaBanue u OOBSICHEHHE SBICHUN JJCKTPU3AIMHA B TIOBCETHEBHOMN
KU3HH.

HabGmionenue W OOBSCHEHHE ONBITOB, WUTIOCTPUPYIOMIMX  3aKOH
COXPaHEHUS ANEKTPUIECKOTO 3aps/a.



HabOmioienne  OMBITOB  TO  MOJICIMPOBAHUIO  CHUJIOBBIX  JIMHUH
AIEKTPUUECKOTO TOJISL.

HccnenoBanue JeWCTBUSA DAJIEKTPUYECKOTO IIOJISI HA MPOBOJHUKH U
JURJIEKTPUKHU

HabOmoienne pa3nuyHbIX BUAOB JICHCTBUS DIIEKTPHUECKOTO TOKA M
0OHapy>KCHHE dTUX BUJIOB JCUCTBUS B TOBCEIHEBHOMN KU3HMU.

COopka 1 UCIIBITAaHUE JIEKTPUUECKON LIETH MTOCTOSTHHOTO TOKA.

N3mepenue cuiibl TOKa aMIEPMETPOM.

N3mepenue 31eKTpUYECKOro HampsbKeHus BoJIbTMETpoM. [IpoBenenue u
OOBSICHEHUE  OMBITOB,  JIEMOHCTPUPYIOIIMX  3aBUCHUMOCTH  JJICKTPUUICCKOTO
CONPOTUBIICHUS] TPOBOJIHUKA OT €ro JUIMHBI, TUIOMIAAN IMOTEPEYHOTO CEUYCHHS U
Marepuarna.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MTPOTEKAIOIIET0 Yepe3 Pe3ucTop,
OT COIPOTHBJICHUS PE3UCTOPA U HATIPSHKEHUS

Ha Pe3UCTOpeE.

[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUM TMPU TOCIEI0BA- TEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CUIBl TOKa TPH TNapaieIbHOM COEIUHEHUU
PE3UCTOPOB.

AHanu3 CcUTyalluid TOCIEIOBATEIBPHOTO W TapaJIeIbHOTO COCAMHEHUS
MMPOBOTHUKOB B JJOMAIITHUX JJICKTPUUECKHUX CETAX.

Pemenne 3amau ¢ wucrnosp3oBanueM 3akoHa Oma u Qopmyn pacuéra
ANIEKTPUYECKOTO  COMPOTHBJICHHUS TPH  MOCJIEIOBATEILHOM W THapajljIeTbHOM
COETMHEHUH TIPOBOTHUKOB.

OObsicHEeHHe  yCTpOWCTBA W  TNPUHIMIIA  JCWCTBUS  JIOMAITHUX
AJIEKTpOHArpeBaTENbHBIX TPHOOPOB.

OObsicHeHHE MPUYUH KOPOTKOTO 3aMbIKaHHS M TMPUHIUIA JCHCTBUS
IIJIABKUX MPEAOXPAHUTEIICH.

Pemienne 3amau ¢ ucnosb3oBaHWeM — 3akoHa  Jxoyns—IJleHna.
Habmonenne BO3HUKHOBEHUS SJIEKTPHUUECKOT0 TOKA B JKUIKOCTH

Ananu3 U 0OCYXJEHHE pa3INMYHbIX NPUMEPOB MEXaHHUUYECKOIO JIBHYKEHUSI.
OO6cyxeHue rpaHul] MPUMEHHUMOCTH MOJEIH «MaTepuayibHas Touka». OmnucaHue
MEXaHUYECKOTO JIBI)KCHUS Pa3IMUYHBIMK crioco0amu (ypaBHEHHE, TabauIa, Tpaduk).

AHanu3 >KU3HEHHBIX CUTYalluld, B KOTOPBIX MPOSBIISETCS OTHOCUTEIBHOCTH
MEXaHUYECKOTO  JABMXeHUA. HalmionmeHue MeXaHMYEeCKOro JIBIKEHHS — Tela
OTHOCHUTEIIbHO pa3HbIX Tel oTcuéta. CpaBHEHUE IMyTE€Hd M TPACKTOPHUM JBUKEHUS
OJIHOTO U TOTO K€ TeJa OTHOCUTENIBHO Pa3HbIX Tell OTCYETa. AHanu3 Tekcta [ anuies
00 OTHOCUTENBHOCTH MABM)KCHHUSA; BBITIOJIHEHUE 3a/laHUN TO TEKCTY (CMBICIOBOE
YTCHUE).

Omnpenenenue cpeHell CKOPOCTH CKOJBKEHUS OpycKa WM JBUKCHHS [IapuKa
[0 HAKJIOHHOM IUIOCKOCTH. AHamu3 M OOCYXJEHHE CHOCOO0OB MPUOIMKEHHOTO
ONIpENENCHUsI MIHOBEHHON ckopocTd. OrmpenesneHue CKOPOCTH PABHOMEPHOIO
JBUKEHHS (IIapUKa B XKUIKOCTH, MOJIEIH IEKTPUIECKOTO aBTOMOOWIIS U T. 11.).

Onpenenenue MyTH, NPOWJIEHHOTO 3a JaHHBIM NPOMEXKYTOK BpPEMEHH, U
CKOPOCTH Tena 1o rpaduKy 3aBUCUMOCTH MTyTH PABHOMEPHOTO JIBIKEHUS OT BPEMEHH.

OO6cyxeHne BO3MOXKHBIX MPHUHIMIIOB JEUCTBUS MTPUOOPOB, HM3MEPSIONIINX
CKOPOCTH (CITUJIOMETPOB).

Brruncnenne myTM M CKOPOCTHM INPU PaBHOYCKOPEHHOM HPSMOJIMHEWHOM
JIBMDKEHUM Tela.

Ornpenenenue NpoiieHHOTO MyTH U YCKOPEHHUs ABWXKEHUS Tena 1Mo rpaduxy
3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHENHOIO ABWKEHUS Te€la OT
BPEMEHHU.

Onpenenenne ycKOpeHUsl Teja IIpU PABHOYCKOPEHHOM JIBUXKEHUM IIO

HaKJIOHHOM IIJIOCKOCTH.
N3mepenue mieprojla W YacTOThl OOpaIlleHUs Tella IO OKPY>KHOCTH.
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBUXKEHHS TENIATO OKPYKHOCTH.



Pemienne 3amau Ha onpeneneHUEe KUHEMATHUECKHUX XapaKTEPUCTUK
MEXAaHUYECKOTO JBU)KECHUS PA3JIMUHBIX BUJIOB.

PacnoznaBanme u  npuOMMKEHHOE  ONKMCAHME  PA3JIMUYHBIX  BHJIOB
MEXaHHUYECKOr0 NBIDKEHUs B IPUPOJEC U TEXHHKE (Ha IpuUMepax CBOOOIHO
MaJaloINX TEJI, IBM)KSHUS )KUBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB
H 71p.)

HaOmonenne u 00CyXI€HHE OINBITOB C JBW)KEHHEM Teja IpHU
YMEHBIIECHUHU BIUSHUS IPYTUX TEJ, NPENSITCTBYIOIIMUX JIBUKECHUIO.

Anamu3 Ttekcra [anmuness ¢ ONmMCaHUEM MBICJIEHHOIO SKCIIEPUMEHTA,
OOOCHOBBIBAIOIIETO 3aKOH WHEPLMH; BBINOJIHEHUE 33aJaHUM IO TEKCTYy
(cMBICIIOBOE UTEHUE).

OOcyXJeHrue BO3MOXXHOCTH BBINOJHEHUS 3aKOHA HHEPLUMHU B PA3JIUYHBIX
cucTreMax oTcuera.

Hab6nronenue n o0CyXaeHrne MEXaHUYECKUX SIBJICHUU, MPOUCXOISIIINX B
cucreMe otrcuéra «Tenexka» npu e€ paBHOMEPHOM M yCKOPEHHOM JBUKEHUU
OTHOCHUTEJIbHO KaOWHeTa PU3UKU.

JIEHCTBUSA C BEKTOpAaMM CHJI: BBIIIOJHEHHE 3aJaHUM MO CIO0XECHUIO U
BBIYUTAHUIO BEKTOPOB.

HabGmionenne  w/unu  NpoBEAEHHE  OMBITOB,  JAEMOHCTPUPYIOIIUX
3aBUCHMOCTb YCKOPEHHUsI TeJla OT NPUI0KEHHOU K HEMY CUJIbI M MacChl TeJja.

Anamu3 W OOBACHEHWE SBJICHHUH C WCHOJIb30BaHHEM BTOPOTO 3aKOHA
HerotoHna.

Pemenue 3agau ¢ ucCnosib30BaHMEM BTOpOro 3akoHa HeroToHa M mpaBuia

CIIOXKEHHUSI CHII.
OmnpenesneHue )XECTKOCTU NPYKUHBI.

AHanu3 cuTyauui, B KOTOPBIX HAOJII0Jal0TCs ynpyrue aehopMauuu, 1 ux

0O0BsICHEHHE C HCITOJIb30BaHUEM 3akoHa ['yka.
Pemienue 3as1a4u ¢ Ucnoab30BaHueM 3akoHa ['yka.
HccnenoBanre 3aBUCUMOCTH CHJITBI TPEHUS CKOJIBKCHUS

OT  CWIBl  HOpMallbHOro  maBieHus.  OOcyXaeHue  pe3yinbTaToB
HCCJICIOBaHUSI.

Onpenenenue KodpUIEEHTA TPEHUS CKOJBXEHUsA. VI3MEepeHue CHITBI
TPEHUSI TTIOKOSI.

Pemienne 3amau ¢ wucnonb3oBaHHEM (GOPMYJIBI  JUISL  CHIJIBI  TPEHUS
CKOJIb)KCHHSI.

AHanmu3 JOBWDKCHHUST Tl TOJBKO MOJ JCHCTBHEM CHIIBI TSDKECTH —
CBOOOJIHOTO M CHUSI.

OOBsICHEHHE HE3aBHUCHUMOCTH YCKOPCHHS CBOOOJIHOTO TAJEHUS OT MacChl
Tena.

O1ieHKa BEJIMYMHBI CUJIBI TATOTEHUS, TEUCTBYIOIIECH MEXY AByMs T€JIaMU
(s pa3HBIX Mace).

AHallM3 JBIMKCHHS HEOECHBIX TeJ TOJ JCHCTBHEM CHJIBI TATOTCHHS (C
HCIIOJIb30BaHUEM JIOTIOJIHUTEIIBHBIX UCTOYHUKOB HH(GOPMAIIUH ).

Pemienne 3amady ¢ UCMNOJNB30BaHMEM 3aKOHA BCEMHUPHOTO TATOTEHUS U
(bopMyIIBI 171 pacyéra CUJIbI TSHKECTH.

AHanmu3 OpPUTMHAIBHOIO TEKCTA, OIMHCHIBAIOLIEr0 MPOSIBJICHUS 3aKOHA
BCEMHUPHOTO TSATOTEHUS; BHIMIOJIHEHUE 3aJJaHHI TI0 TEKCTY (CMBICIIOBOE UTEHHE).

HabGnronenne u 0O0CyXIEHHE OMNBITOB MO HW3MEHEHHUIO Beca Tela TpHU
YCKOPEHHOM JIBUKECHUU.

AHanu3 ycioBUA BO3HUKHOBEHHUS HEBECOMOCTHU M IE€pe-TPy3KH.

Pemenune 3anau Ha onpeneneHue Beca Tejla B pa3IMYHbIX YCIOBUSX.

Ananmu3 cui, JEWCTBYIOIIMX Ha TEJOo, TMOKOsIIeecss Ha OIope.
OrmnpeniesieHne HEHTPaA TIKECTH Pa3IMUHBIX TEJT

HaOmronenrne u 0OCYyXJ€HHE OIBITOB, JIEMOHCTPUPYIOIIUX Iepeaady
UMITyJIbCA MpPH B3aUMOJCUCTBUU TeJI, 3aKOH COXPAaHEHUS HUMITyJbca MpHU
a0COJIIOTHO yIIPYIOM U HEYTIPYTOM B3aUMOJIEHCTBUU TEJl.

AHanu3 cuTyalMii B OKPY’Karollel >KHU3HU C MCIOJIBb30BAHUEM 3aKOHA
COXpaHEHMs UMITYJIbCA.



PacriosHaBaHue SBIICHHS PEAaKTUBHOIO [BMIKCHHS B IPUPOAEC U TEXHUKE
(MC — Ouosnorus).

IIpumenenne 3aKkoHa COXPAaHEHUsI UMITyJIbCa JJjId pacd€ra pe3ysbTaToB
B3aMMOJECUCTBUA TeJl (Ha IIpUMEpax HEYNPYroro B3aMMOJEHCTBUS, YIpPYIroro
LICHTPAJIBHOI'O B3aWMMOJCUCTBUA JBYX OJWHAKOBBIX TE€J, OHHO M3 KOTOPBIX
HETIOJIBMXXHO).

Pemrenne 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.

Omnpenenenue pabOThl  CWJIBl  yOPYrocTH NpHU  TOABEME Tpy3a C
HCMOJIb30BaHUEM HEIOJABHKHOIO U MOJBHUYKHOTO OJIOKOB.

HN3mepenne MOIHOCTH.

HN3mepenne  NOTEHNHMATBLHOW  JSHEprum  ymnpyro  nepopMupoBaHHOUH
MPY>KUHBI.

H3mepeHne KMHETHYECKOM 3HEPIUHU TeJla MO JUIMHE TOPMO3HOTO Iy TH.

DKCNIEpUMEHTAIbHOE  CPAaBHEHHE W3MEHEHHUS MOTEHIMAJIbHON U
KUHETUYECKOM SHEPTUH TeJla IPU JIBMYKEHHUU 110 HAKJIOHHOM INIOCKOCTH.

IIpumenenne 3akOHa COXpPAHEHMsT MEXaHWYECKOM dHEpPruv s pacyéra
MOTEHIHATbHOW W  KUHETHYECKOW HJHepruid Tena. Pemenwe 3agady  C
HCIIOJIb30BAHUEM 3aKOHA COXPAaHECHUSI MEXaHNYE€CKOU DHEPTUH.

Habmonenune xonebGaHuil moj AEHCTBHEM CHUJ TSXKECTH U YIPYy- TOCTH U
oOHapy>XeHHE TTOI00HBIX KOJIeOaHUN B OKPY KAFOIIIEM MHUPE.

AHanu3 kosie0aHul rpy3a Ha HUTH U Ha TIIpykuHe. OnpeneneHne 4acToThl
KOJICOAHW MaTEMaTHIECKOTO U IPY>KUHHOTO MassTHUKOB.

HabGnronenne wu o0OBsSICHEHUWE SsBJIICHUS pe3oHaHca. MccrnemoBanue
3aBUCHMOCTH TIEpHOJAa KOJEOAaHWH TOABENICHHOTO K HHUTH Tpy3a OT JJIMHBI
HUTH.

[IpoBepka He3aBUCHMOCTH IlepuoAa KoJeOaHWM TIpy3a, MOABEIIEHHOIO K
JIEHTE, OT MacChl Ipy3a.

Habmionenne u oOcyXJeHHE OMBITOB, JIEMOHCTPUPYIOIINX 3aBUCUMOCTH
nepuojia KoyiebaHW NPYKUHHOTO MasTHHUKAa OT MacChl TI'py3a U KECTKOCTH

MPY>KUHBIL.
[IpumeHnenne MaTeMaTHYECKOTO U MPYKUHHOTO MAasSTHUKOB.

B Ka4eCTBE MOJICIICH ISl OITMCaHUS KOJICOAHUH B OKPYIKAIOIIEM MHUPE.
Pemienue 3amad, CBS3aHHBIX C BBIYMCIICHHEM WM OILICHKOW YacTOTHI
(mepuona) konedbaHU

OOHapy>KEHHE U aHAJTU3 BOJIHOBBIX SIBJICHHIH B OKPY’KAFOIIIEM MHUPE.

HaOmronenre pacnpocTpaHeHHs TPOAOJIBHBIX M IIONEPEYHBIX BOJIH (Ha
MOJICJIN) U OOHAPYKEHHE aHAJOTMYHBIX BHUJOB BOJIH B IIPUPOIEC (3BYK, BOJISIHBIC
BOJIHBI).

Beruncinenue IMHBI BOJIHBI M CKOPOCTH PAaCIPOCTPAHCHHS 3BYKOBBIX
BOJIH.

DKCNEepUMEHTAIBHOE OMpPEASICHUE TPAHUI] YaCTOTHI CIIBIIINMBIX 3BYKOBBIX
KOJIEOaHUM.

HaOmnroienre 3aBUCHMOCTH BBICOTBHI 3BYKa OT 4YacTOThI (B TOM YHCIE C
HCIIOJIb30BaHUEM MY3BIKAIBHBIX HHCTPYMEHTOB).

Habnronenne u oObsiICHEHUE SIBICHUS aKyCTUUECKOTO pPe30HaHca.

AHanu3 OpPUTMHAIBHOTO TEKCTa, MOCBAIMIEHHOTO HCIOIBb30BAaHUIO 3BYKa
(mmm ynpTpa3ByKa) B TEXHHUKE (9XOJIOKALMS, yIbTPa3ByK B MEIUIIMHE U Jp.);
BBITTOJTHEHHUE 33aIaHUMN TI0 TEKCTY (CMBICITIOBOE UTCHUE)

[Toctpoenue paccyXJIeHuH, 000CHOBBIBAIOIINX B3aMMOCBS3b
AIIEKTPUYECKOTO U MArHUTHOTO TIOJIEH.

DKCNEPUMEHTAIPHOE HM3Yy4YEHHUE CBONCTB AJIEKTPOMArHUTHBIX BOJH (B TOM
YHUCIie ¢ TOMOIIbI0 MOOWIBHOTO TenedoHa).

AHanu3 peHTIeHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHH3Ma.

AHanu3 TEKCTOB, OIMUCHIBAIONIMX IIPOSIBICHUS DJIEKTPOMArHUTHOTO
U3IIy4eHUssT B TNPUPOAEC: JKHUBBIE OPraHU3MbI, H3JIyYCHUs] HEOECHBIX TeJ
(cMBICIIOBOE UTEHUE).

Pacno3naBsanue m aHamu3 Pa3IMIHbIX HpHMeHGHHﬁ OJICKTPOMArHUTHBIX



BOJIH B TCXHHKCEC.
Pemenne 3amau ¢ ucnosnb3oBaHueM — GOpMyNn UL CKOPOCTH
QJICKTPOMArovMTHBIX BOJIH, JJIMHBI BOJIHBI U 4YaCTOTHI CBCTAa

HaGmronenue omnbpITOB, JEMOHCTPUPYIOIIMX SIBJICHHE MPSMOJIUHEHHOTO
pacnpocTpaHeHusi cBeTa (BO3HMKHOBEHHE TEHH M TOJAYyT€HH), U HUX
WHTEPHOpPETAINs C UCIIOJIF30BAHNEM MOHSATHS CBETOBOIO JIy4a.

OOpbsiCHEHHE U MOJEIUPOBAHUE COJIHEYHOTO U JIYHHOT'O 3aTMEHHUII.

HccnenoBanne 3aBUCMMOCTH YIja OTpPa)XK€HHUsI CBETOBOrO Jiydya OT yrja
ImaacHUs.

H3ydenne CBOMCTB HM300pak€HUs B IUIOCKOM 3epkaie. HaOmonenue u
OOBSICHEHHE OIBITOB IO IOJIYYEHUIO M300paK€HUH B BOTHYTOM U BBIIIYKJIOM
3epkanax. HaOmroneHne M OOBSICHEHHE OIBITOB IO IPEIOMIICHHIO CBETa Ha
TpaHuOC pas3iMdHbIX Cpe€d, B TOM YHCJIC OIIBITOB C IIOJHBIM BHYTPCHHHUM
oTpakeHueM. lccienoBaHwe 3aBHCHMOCTH yria IIPEJIOMIICHUS OT yria
ITaJICHHs] CBETOBOTO JIyda Ha TPaHUIIE «BO3IyX—CTEKIIO».

PacrioznaBanme SIBJICHU M OTpaXCHUA u MMpCIOMIICHUA CBE€Ta B
HOBCC}IHGBHOI\/’I JKU3HU. AHAIU3 U OOBSICHEHHE SIBJIEHUSI ONITHYECKOI'O MUpaxa.

Pemienne 3amad ¢ UCMOJIB30BAaHUEM 3aKOHOB OTPAXKCHHUS U MPEIIOMIICHHUS
cBeTa

[Tomyyenne u3zoOpa’keHUH C TOMOIIBIO coOMparollel M paccenBarouleit
JIH3.

Omnpenenenne (OKYCHOTO PACCTOSIHUS M ONMTHYECKOW CHIIBI coOOMparomiei
JIUH3BI.

AHanmu3 ycCTpOWCTBA M MNPHUHLWNA JEUCTBUS HEKOTOPBIX OINTHYECKUX

npn60£)/})13: ¢doToamnmapara, MUKPOCKOIIa, TEJIIECKOIIa
(MC — Guonorusi, aCTpOHOMUSI ).

AHanm3 sIBJICHUH OJIM30PYKOCTH U TAJIbHO30PKOCTH, TIPUHITANA JCHCTBUS
oukoB (MC — Guomnorust).

HabGaronenue mo pasiiokeHHIO0 Oenoro cBera B criekTp. Habmonmenue u
0OBSICHEHUE OITBITOB T10 TIOYYCHHUIO OEJI0T0 CBETa MPHU CI0KECHUH CBETa Pa3HBIX
IIBETOB.

[IpoBenenre u 0OBSICHEHHWE ONBITOB MO BOCHPHUSTHIO I[BETA MPEIMETOB MPHU
WX HAOIIOJACHUH Yepe3 IBETOBbIC (PUIIBTPHI (IIBETHBIC OYKH ).

OOcyxneHue 1enu OomnbITOB Pesepdopma 1o  HCCISAOBAHUIO aTOMOB,
BBIJIBIDKCHHE THIIOTE3 O BO3MOXKHBIX PE3YyJbTaTaX OIBITOB B 3aBHCHMOCTH OT
MPEAIO0JIaraéMoro CTPOCHHUSI aTOMOB, OPMYJIMPOBAHUE BBIBOJIOB U3 PE3YJIbTATOB
OTIBITOB.

OOcykieHre TpOTUBOPEUNI IIAHETApPHOU MOJIENIM aToMa.

¥ OCHOBAHUU JUIsl TUIIOTE3bI bopa 0 cTalMoHapHBIX OpOUTAX AJICKTPOHOB.

HaGro1eHne CIuIoNIHBIX M JIMHEHYAThIX CIICKTPOB U3JTYYCHUSI Pa3IMIHBIX
BeniecTB. OOBsCHEHHE IMHEHUAThIX CIIEKTPOB U3JTyUYCHUS

OOcyxaeHue BO3MOXHBIX THUIOTE3 O MOJENSAX CTPOSHUS sapa.
Onpenenenue cocrapa sifiep Mo 3aJaHHBIM MAacCCOBBIM M 3apsI0OBBIM UHCIIaM U MO
MOJIOXKEHUIO B epuoAndYecKkoi cucteme sneMeHToB (MC — xumust).

AHanmu3 W3MEHEHMs COCTaBa siipa M €ro IOJOXKEHHUS B NMEepHUOAUYECKOU

cucreMe npu a-paanoaktuBHocTH (MC — xummus).

HccnenoBanue TpeKOB a-4yacTHIl MO TOTOBBIM (hotorpadusm. OOHapyxkeHue
U HM3MEpeHHE paJuallUOHHOrOo (OHA C TOMOIIBI JO3MMETpPa, OIEHKa €ero
MHTEHCUBHOCTH.

AHanmu3 OHOJIOTMYECKUX HW3MEHEHUM, MPOMCXOISIINX II0JT JeHCTBUEM
PalHOAaKTUBHBIX  W3JIy4EHHH (MC  —  Owuomorust). Hcnons3oBaHue
paanoakTUBHBIX U3MydeHui B Meauuuae (MC — Ouonorus).

Pemienne 3agad ¢ HCIHOJB30BaHMEM 3aKOHOB COXPAaHEHHUsI MacCOBBIX M
3apsIOBBIX YHCEI Ha OIPENCIICHUE PE3YJbTaTOB SJICPHBIX pEaKIUi; aHalNu3
BO3MOKHOCTH WJIM HEBO3MOXKHOCTH s1IE€pHON peakuuu. OLEHKa dHEPIruM CBS3U
sIIep € UCMHOJIb30BaHUEM (OpMyJibl DHHIIITEHA.

OOcyX/1eHre TEePCHEKTHB HUCIOIb30BaHUSl YIPABISEMOT0 TEPMOSIEPHOTO



CHUHTE3a.
OOcyxaeHre TIPEUMYIIECTB U IKOJIOTHYSCKUX MNPOOJIEM, CBSI3aHHBIX C
sinepHoi aHepretTukoi (MC — 3KoJiorust).

Brinonnenue y4eOHBIX 3aJIaHuH, TpeOyIommx JIEMOHCTpaLUU
KOMIIETEHTHOCTEH, XapaKTEPU3YIOIUX €CTECTBEHHOHAYYHYI0 I'PAMOTHOCTb:

- TPUMEHEHHMS TMIOJYyYEHHBIX 3HAHMK JUII HAYYHOTO OOBSCHEHUS
(u3nyecKknx SBICHUH B OKpYXKalOIIEH NPHUPOJEe W TOBCEIHEBHOW >KW3HU, a
TaK)Ke BBISIBIICHUS (PU3UYECKUX OCHOB Psifla COBPEMEHHBIX TEXHOJIOTHIA;

- IPUMEHEHHMS  OCBOCHHBIX  OKCIIEpPUMEHTAJIBHBIX  YMEHUH  JUIA
rcciieqoBaHusl (U3NUECKUX SIBJICHUM, B TOM YMCJIE€ JUISI HPOBEPKU TUIIOTE3 U
BBISIBJIEHUSI 3aKOHOMEPHOCTEM.

Pemrenne pacu€rHpIX 3azad, B TOM 4MCIE [PEANOJIArarolIux
HCMoJib30BaHuE (U3MYECKOM MOJAEIM W OCHOBAHHBIX Ha  COJEp)KaHUU
pa3IMYHBIX pa3AesioB Kypca PU3UKU.

BeinostHeHne M 3ammTa TPYNIIOBBIX WIJIM WHAWBHUAYAIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEpPKAHUEM Kypca (PU3UKMU.

CHUCTEMA OIEHKHA JOCTUKEHUN OBYUYAIOIINXCH.
OueHka yCTHBIX OTBETOB YYalllMXCH.

Ouenka 5 cTaBuUTCS B TOM Cllydae, €CIM y4Yalluiics OKa3bIBaeT BEPHOE
MOHUMaHHe (PU3NUECKOH CYIIIHOCTH pacCMaTPUBAEMBbIX SIBIIEHUHN U 3aKOHOMEPHOCTEH,
3aKOHOB U TEOPHil, Ja€T TOUHOE ONPE/IEICHNE U UCTOJIKOBAaHHE OCHOBHBIX MOHITHI U
3aKOHOB, TEOPHUH, a TAKXKeE MPABUIIHHOE OTpeesieHne (GU3NISCKUX BETUINH, UX
€IMHHUIL U CTIOCOO0B N3MEPEHMS; MPABUIILHO BBITIOIHIET YEPTEKH, CXEMbI U TpaduKu;
CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COMIPOBOKIAET paccka3z HOBBIMU ITPUMEPaMHU,
yYMEET NIPUMEHSATh 3HAHUS B HOBOW CUTYyalluy NP BBIMIOJHEHUN TPAKTUYECKUX
3a/IaHH; MOYKET YCTAHABJIMBATh CBSI3b MEXK/y N3y4a€MbIM U PaHEe U3yUYEHHBIM
MaTepHaIoM I0 Kypcy (GU3HKH, a TAK)KE C MAaTePHaIOM YCBOCHHBIM IPU U3YUYEHUU
JIPYTUX PEIMETOB.

Ouenka 4 cTaBuUTCS B TOM Cllydae, €ClIM OTBET YUYEHUKA YAOBIETBOPSET
OCHOBHBIM TpeOOBaHUSAM K OTBETY Ha OLIEHKY 5, HO 0e3 UCTOIb30BaHUSI COOCTBEHHOIO
IJIaHa, HOBBIX MPUMEPOB, O€3 MpUMEHEHHs 3HAaHUI B HOBOM cuTyauuu, 6e3
WCIIOJIb30BAHUS CBSI3EM C paHee U3YYEHHBIM MAaTepUaioM, YCBOCHHBIM PU U3yYEHUU
JPYTUX NPEIMETOB; €CIH YJalluiics TOMyCTHI OJHY OIIMOKY MM He OoJiee BYX
HEJI0YETOB U MOKET UCIPABUTh UX CAMOCTOSTEIHHO WIIH C HEOOJIBIION TOMOIIBIO
YUUTETIS.

Onenka 3 cTaBUTCS B TOM Cllydae, €CIU yJalluics MpaBUIbHO OHUMAET
(bu3MYECKYIO CYIIIHOCTh PACCMAaTPUBAEMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE
MMEIOTCS OT/IeIbHBIE POOETIbl B YCBOGHUH BOIIPOCOB Kypca (pU3MKu; HE
MPENsATCTBYET AAJbHENUILIEMY YCBOCHHUIO IPOTPAMMHOTO MaTepHralia, yMeeT IPUMEHSTh
[OJIy4eHHbIE 3HAHUS [IPU PELIEHUH MTPOCTHIX 337a4 C UCIOIb30BAHUEM I'OTOBBIX
(dbopmyI, HO 3aTpyaHSAETCS MPU PELICHUU 33/1a4, TPEOYIOIINX TpeoOpa3oBaHus
HEKOTOPBIX (hOPMYIT; AOMYCTUI He Oosiee 0IHOM rpyOoit U OJTHOM HerpyOoil OITMOKH,
He 0oJiee IByX-TpeX HErpyObIX HEJI0UETOB.

Onenka 2 CTaBUTCS B TOM CIIydae, €CIIU yJallluicsl HE OBJIAIENl OCHOBHBIMU
3HaHUSIMHU B COOTBETCTBUU C TPEOOBAHUSAMH U JAOMYCTUI OOJIBIIE OLINOOK
HE/I04ETOB, YeM HEOOXOIUMMO ISl OLIEHKH 3.

Ounenka 1 craBUTCA B TOM CiIy4ae, €CJIM YYEHUK HE MOKET OTBETUTh HU Ha OJIMH
13 MOCTAaBJIEHHBIX BOIIPOCOB.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa0doT.

Ouemca 5 craBuTcH 3a pa60Ty, BBIITOJIHCHHYIO IMOJIHOCTBIO 0e3 omnooK U
HCA0YCTOB._



Ouenka 4 craButcs 3a paboTy, BBINIOJIHEHHYIO TOJTHOCTHIO, HO MIPHU HAJIMYHUU HE
6oJiee 0JTHOM OIIMOKK M OJTHOTO HEJ0YeTa, He OoJiee TPEeX HEJ0YETOB.

Ouenka 3 craButcs 3a paboTy, BHIIIOJIHEHHYIO Ha 2/3 Bceil paboThI MpaBUIILHO
WIK TIpU AOTMYIIEHUH He Ooiee 0JHOH rpy0oit ommoKy, He OoJiee Tpex HerpyObIx
oMOO0K, OHOI HEerpyOOl OMMOKK U TPEX HEIOUETOB, PU HATMYUH YEThIPEX-TIATH
HE/I0UETOB.

Ouenka 2 craBuTcs 3a paboTy, B KOTOPOU YHCIIO OIIHOOK ¥ HEJIOUETOB
MIPEBBICHIIO HOPMY JIUIsl OLIEHKH 3 HJTH MPABHIILHO BBIIIOJIHEHO MeHee 2/3 paboThl.

Omuenka 1 craButcs 3a paboTy, HEBBIITOJHEHHYIO COBCEM HIIM BBITIOJTHEHHYIO C
rpyOBIMU OITMOKAMU B 3aIaHHSIX.

Ouenka JadopaTopHbIX padoT.

Ouenka 5 craBUTCS B TOM CJIy4ae, €CJIM yYalluiics BBIIOJHUI paboTy B MOJHOM
00beMe ¢ coOIIoIeHreM HEO00X0IMMOM TTOCIIeIOBATEIFHOCTH MPOBEJICHUS OTILITOB U
M3MEPEHUH; CAMOCTOSTENIBHO U PAllMOHAIBHO MOHTUPYET HEOOX0IMMOE
000py/I0BaHUE; BCE OIBITHI TPOBOJIUT B YCIOBHIX U PEXKUMAaX, 00€CTICUNBAIOIITUX
MOJTy4eHHUE TIPABUIIBLHBIX PE3YJIbTATOB U BHIBOJIOB; COOIIOAET TPeOOBAHMUS PABUII
0€30macHOTO Tpy/a; B OTYETE MPABUIBLHO M aKKYPATHO BBITIOTHSET BCE 3aIHCH,
TaOJIHIIBI, PUCYHKH, YePTEXKH, TpadUKH, BEIYUCICHUS, IPABUIHLHO BBHITIOTHSIET aHAIA3
MIOIPEITHOCTEN.

Ouenka 4 cTaBUTCS B TOM CiIydae, €CIu y4JaIluiicsl BRITIOJHII PaboTy B
COOTBETCTBUU C TpeOOBAHUSIMH K OIICHKE 5, HO JOMYCTHII JIBa-TPU HEJloUETa, HE OoJiee
OJTHOW HErpyOOi OITMOKH U OJTHOTO HEJ0YEeTA.

Ouenka 3 cTaBUTCS B TOM ClIydae, €CIIM yJalluics BBITIOJHUI paboTy He
MIOJIHOCTHIO, HO 00BEM BBIIIOJIHEHHOM YacTH TaKOB, UTO MO3BOJISET MOIYIYUTh
MIpaBUJIbHBIE PE3YNIbTAThl U BBIBOJIBI, €CJIHM B XOJI€ POBEACHUSI ONBITA U U3MEPEHUN
OBLITU JOIYIIEHBI OIITHOKH.

Ouenka 2 cTaBUTCS B TOM CJIydae, €CIu yJalluiicsl BRITIOJHWI paboTy He
MOJIHOCTBIO M 00bEM BBITIOJTHEHHON PaOOTHI HE MO3BOJIET CAENaTh MpaBUIbHbIE
BBIBO/IbI, BBIYMCIICHUS; HAOIIOICHHSI IIPOBOIMINCH HEITPABUIIBHO.

Ouenka 1 craBuTCS B TOM Cy4ae, €CJIM YYallUiicsi COBCEM HE BBITTOJIHUI
pabory.

Bo Bcex ciydasix olleHKa CHI)KAETCsl, €ClIU yJaluiicss He coOutroian
TpeOoBaHU# MpaBui 0€30MaCHOTO TPYy/a.

L. I'pyOble omoOKm.

1. He3HnaHue omnpe/esnieH1ii OCHOBHBIX MOHATUH, 3aKOHOB, IPABUJI, MOJOKEHUN
TeopuH, (opMyIl, OOIIETPUHATHIX CUMBOJIOB, 0003HAUCHUS (PU3MUECKUX BEJIMYHUH,
€IMHULLYy U3MEPEHUSI.

2. HeymeHue BbIIeNATh B OTBETE IJIaBHOE.

3. HeymeHue npuMeHsTh 3HaHUSA JUIsl pellieHHs 3a/1ad U 00bsACHEHUS
(bu3nYecKuX SABJICHUI; HEMPAaBUIBHO C(HOPMYIHMPOBAHHBIE BOIPOCHI, 3aJJaHUS WIIN
HeBepHbIe 00BSICHEHNUS X0/1a UX PelIeHUs, He3HaHHE IPUEMOB pellleHHs 3a/ad,
aHAJIOTUYHBIX paHee PEelIeHHBIM B KJlacce; OLIMOKH, MOKA3bIBAIOIINE HETIPaBUIIbHOE
MIOHMMaHUE yCIOBUS 33aJ]auil WM HEMIPABUIBLHOE UCTOJIKOBAHUE PEIICHUS.

4. HeymeHnue uutaTh MU CTPOUTH TpaMKH U IPUHIMITHAIBHbIE CXEMbI

5. HeymeHue noaroToBuTh K paboTe YCTaHOBKY WM JabOopaTOpHOE
00opy/ZI0BaHuE, TPOBECTH OTBIT, HEOOXOIUMBbIE PACUEThl WIIN MCIIOJIb30BaTh
MOJTyYEeHHBIE JJAHHBIE ISl BEIBOJIOB.

6. HeOpexxHoe OTHOLIIEHHE K JIaOOpaTOPHOMY 000pPYIOBAHUIO U
U3MEPUTEIbHBIM MTPUOOpaMm.

7. HeymeHue onpenenuTh NOKa3aHusi U3MEPUTENILHOTO pudopa.

8. Hapymienue TpeboBaHMii mpaBui 0€301acHOTO TPy/ia MPH BBHITIOJTHEHUN
IKCIIEPUMEHTA.



I1. HerpyOnbie ommoxu.

1.HerourocT GopMyITHpPOBOK, OMIPEICIICHUIA, 3aKOHOB, TEOPHIA, BEI3BAHHBIX
HEMOJIHOTON OTBETa OCHOBHBIX IIPU3HAKOB OMPEIEIIIEMOro MoHTHs. OmmoKu,
BBI3BaHHBIE HECOOJIIOJICHUEM YCIIOBUM MPOBECHUS ONbITA UM U3MEPEHUM.

2.0mubKy B yCIOBHBIX 0003HAYCHUSIX HA IPUHIIUITHAIBHBIX CXEMaXx,
HETOYHOCTU YEPTEKEH, TpaPUKOB, CXEM.

3.IIporyck Wi HETOYHOE HAIMCAHUE HAMMECHOBAHUH €TUMHUT] (PU3NICCKUX
BEITUYMH.

4.HepanuoHanbHbIN BEIOOP X0J1a PELICHHUSL.

I11. Henouersl.

1.HepanmonanbHble 3a111cy IPU BBIYUCICHUSIX, HEPALIMOHATIbHBIE TPHEMBbI
BBIYMCIIEHUH, TPeoOpa30BaHNil U pelIeHMs 3a/1a4.

2.Apudpmernueckre OIMOKH B BBIYMCIEHUSX, €CIIM 3TH OIIMOKU rpy0o He
HCKaXaloT PeajJbHOCTb MOJIyYEHHOTO pe3yJbTaTa.

3.0t1aenbHbIE NOTPENTHOCTH B GOPMYIHUPOBKE BOIIPOCA WM OTBETA.

4 HeOpexxHoe BBITIOJIHEHUE 3aMUCel, YepTexe, cxem, rpadukos.

Opdorpaduyeckre 1 MyHKTYaIlMOHHBIE OITHOKH.

Ouenka npoekra.

Beicokuit ypoBeHs - OT™MeETKa «5»

1. IIpaBUIbHO MOHATHI LIEJb, 3a/1a4H BBITIOJHEHUS IPOEKTA.

2. ColOunroieHa TEXHOJIOTHSI UCIIOJIHEHUS TPOEKTA, BhIACPKAHBI
COOTBETCTBYIOIIUE JTAllbI.

3. IIpoekTt oopMIIeH B COOTBETCTBUU C TPECOOBAHUSIMHU.

4. [IposiBIIeHBI TBOPYECTBO, MHUIIMATHUBA.

5. IlpeawsBIEHHBIN IPOAYKT AESITEIBHOCTH OTJIMYAETCS BBICOKMM Ka4eCTBOM
UCIIOJIHEHUS,

COOTBETCTBYET 3asIBIIEHHOM TEMe.

[ToBbilIeHHBIN YpOBEHB - OTMETKA «4»

1. IIpaBUIIbHO NOHATHI 1L1EJ1b, 331241 BBIMOJIHEHUS IPOEKTA.

2. CobaroieHa TEXHOJIOT U UCTIOIHEHUS IPOEKTA, ITAIbI, HO JOITYIIECHBI
HE3HA4YUTEJIbHbIE OLINOKH,

HETOYHOCTH B 0(pOpMIIEHUH.

3. ITposiBIEHO TBOPYECTBO.

4. IlpenbsBiIeHHBIN NPOIYKT AEATEIbHOCTH OTINYAETCS BBICOKMM KauyeCTBOM
HCIIOJIHEHUS,

COOTBETCTBYET 3asiBJICHHOM TeMe.

basoBslii ypoBeHb - OT™METKA «3»

1. ITpaBUIbHO MOHATHI L1€Mb, 33a4H BBIIOJHEHUS IPOEKTA.

2. CoOnroieHa TEXHOJIOTHsI BHITIOJHEHUS TIPOEKTa, HO UMEIOTCs 1-2 omnbku B
JTanax Wiu B

o(QopMIICHHH.

3. CaMOCTOSTENBHOCTD MIPOSIBIIEHA HA HEJOCTATOYHOM YPOBHE.

Huskuit yposens - OTmeTka «2»

IIpoeKT He BBINOIHEH UM HE 3aBEPIICH

TecrupoBanue

OtMmeTka «5» CTaBUTCS, €CIIN YYEHHK BBINOIHUI NpaBUiIbHO OT 80% 1o 100%
OT O0IIero yucna

6amioB

OtMeTKka «4» CTaBUTCS, €CIIN YUEHHK BBINOIHUI NpaBUiIbHO oT 60 % 10 79%
oT 00I1Iero Yucnia

6amioB



OrMmertka «3» cTaBUTCS, €CJIM YUEHHK BBIIOIHUI PaBUILHO OT 35 % 10 59%

oT o011ero yucia
oaiIoB

OtMeTka «2» CTaBUTCS, €CJIM YYEHUK BBIIOJIHWI IPaBUIbHO MeHee 35 % ot

o01ero yucia
oaiIoB

WJTY HE IPUCTYNWI K paboTe, WM HE MIPEACTaBUII HA IPOBEPKY.

TEMATUYECKOE IIVTAHUPOBAHUE

10A KJIACC (2 uaca)

Ne HaumeHoBaHue TeMbl KoJu-Bo JuekTpoHHbIe (U(PpOBLIE)
n/n 4acoB o0pa3oBaTejibHbIE PeCypChI
1 OU3MKA U METOAbI HAYUHOI'O 2 bubmuoreka [IOK

[NO3HAHUA https://m.edsoo.ru/7f41bf72
2 MEXAHHUKA 18 bubmmoreka ITOK
https://m.edsoo.ru/7f41bf72
3 MOJIEKYJIAAPHASA ®U3UKA U 24 bubmoreka [IOK
TEPMOJ/IMHAMUKA https://m.edsoo.ru/7f41bf72
4 OJIEKTPOAMHAMUKA 22 bubmoreka [IOK
https://m.edsoo.ru/7f41bf72
5 Ypok npodhopreHTaAITHOHHOM 1 bubmoreka [IOK
HaIpPaBJIEHHOCTH https://m.edsoo.ru/7f41bf72
6 PesepBHOE Bpemst 1 bubnuorexka [JOK
https://m.edso0.ru/7f41bf72
Hrtoro 68 yacoB
10Bb KJIACC (3 uaca)
Ne HaumeHoBaHue TeMbl KoJu-Bo daekTpoHHbIE (HU(POBHIE)
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
1 OU3NKA 1 METOJIbl HAYYHOT'O 2 bubnuorexka [IOK
IMO3HAHUA https://m.edsoo.ru/7f41bf72

2 MEXAHUKA 30 bubmnorexa [JOK
https://m.edsoo.ru/7f41bf72

3 MOJIEKYJISIPHAS ®U3UKA U 34 bubmuoreka [IOK
TEPMOJNHAMMKA https://m.edsoo.ru/7f41bf72

4 DJIEKTPOJJMHAMUKA 30 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72

5 Yok npodopHeHTaIHOHHOH 1 bubmmorexa LJOK
HarpaBJIeHHOCTH https://m.edsoo.ru/7f41bf72

6 PezepBHOE BpeMs 5 bubmmorexa LJOK

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

Htoro

102 yaca
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11A KJACC (2 4aca)

Ne HaumeHoBaHue TeMbl KoJu-Bo JyekTpoHHbIe (HU(PpOBLIE)
n/n 4yacoB o0pa3oBaTe/ibHbIE PecypcChl
1 OJIEKTPOANMHAMUKA 11 bubnuoreka [IOK
https://m.edso0.ru/7f41c97c

2 KOJIEBAHM A 1 BOJIHBI 24 bubmuoreka LIOK
https://m.edso0.ru/7f41c97c

3 OCHOBBI CIELIMAJIBHON 4 Bu6mnuoreka [JOK
TEOPUU OTHOCUTEJIBHOCTU https://m.edso0.ru/7f41c97c

4 KBAHTOBASI ®U31KA 15 bubaunoreka LIOK
https://m.edso0.ru/7f41c97c

5 OJIEMEHTBI ACTPOHOMUWU 1 7 bubaunoreka LIOK
ACTPOD®U3NKU https://m.edso0.ru/7f41c97c

6 OBOBIIAIOILEE ITOBTOPEHUE 4 bubmmoreka [JOK
https://m.edso0.ru/7f41c97c

7 Ypok npohoprueHTAIIMOHHON 1 bubmmoreka [IOK
HAITPaBJICHHOCTH https://m.edso0.ru/7f41c97c

8 PesepBHOE Bpems 2 bubnuoreka [JOK
https://m.edso0.ru/7f41c97c

Hroro 68 yacos
11b KJIACC (3 yaca)
Ne HanmeHoBaHMe TeMbl Koa-Bo JyieKkTpoHHbIE (LU POBLIE)
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
1 OJIEKTPOIMHAMUKA 15 bubmuoreka 1HOK
https://m.edsoo.ru/7f41c97¢

2 KOJIEBAHMA 1 BOJIHbBI 30 bubmmoreka IHOK
https://m.edsoo.ru/7f41c97¢

3 OCHOBBI CIIELIUAJIbHOM 5 BuGimorexa LIOK
TEOPUN OTHOCUTEJIbHOCTU https://m.edsoo.ru/7f41c97¢

4 KBAHTOBAS ®U3UKA 25 bubmunorexa [JOK
https://m.edso00.ru/7f41c97c

5 OJIEMEHTHBI ACTPOHOMUIUA U 7 bubmmoreka [IOK
ACTPOOU3NKNU https://m.edso00.ru/7f41c97c

6 OBOBILAIOLEE [IOBTOPEHUE 14 Bu6morexa LIOK
https://m.edso00.ru/7f41c97c

7 Ypok mpodopreHTaHOHHOM 1 bubnmoreka [IOK
HanpaBJIeHHOCTH https://m.edso0.ru/7f41c97c

8 PesepBHOE Bpemst 5 bubnuoreka [IOK

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

Utoro

102 yaca
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