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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHoi pabodeil mporpamMmbl BOCHHMTAHHS U
KOHLEMIMU NpenojaBanus yueOHoro npeaMera «Pusnka» B 00pa3oBaTEIbHBIX
opranuzanusax  Poccuiickori ~— @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOyudaromuxcs 10-11 xmaccoB mpu
oOydyennn uX (usuke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusasM PI'OC COO Kk mMiIaHUPYEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBs3el (U3MKM C EeCTECTBEHHO-HAyYHBIMHU
yu4eOHBIMM TIpeIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
¢u3MKU Ha YpOBHE CpelHEro odiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHUS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHbIe, MpeIMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no Qpu3MKe BKIIOYAET:

e IUJIAHUPYEMBIC PE3YJIbTAThl OCBOCHUS Kypca PU3MKH Ha 0230BOM YPOBHE,

B TOM YHCJI€ MPEIMETHBIE pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHus.

dusrka Kak Hayka o HamOoyiee OOIMMX 3aKOHAX MPUPOIBI, BHICTyMas B
KauecTBE YUEeOHOr o IPEIMETA B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIJ B CUCTEMY
3HaHMK 00  okpyxkatomeM wmwupe. IlkonmpHbli  Kypc  ¢uzmkm  —
CUCTEMOOOpa3yIoIUi  JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U SBICHUI,
M3y4aeMbIX XUMHEH, Owmoisorueit, usnmueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHWM OIpeaesnseT
XapakTep W pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe IHEPreTHKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, MOJYyYEHHsI HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU
cBoiicTBaMU ® JApyrux. W3yuenume (u3MKH BHOCUT OCHOBHOW BKJIAJ] B
(opMHpOBaHME €CTECTBEHHO-HAYYHOW KapTUHBI MuUpa O0Oydyarouuxcs, B
(popMHpOBaHME YMEHUH TPUMEHATh HAy4YHBI METOJ TMO3HaHUS IpHU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEJOBAaHUH.



B ocHoBy kypca (usuku s YpOBHS CPEIHEro OOIIero oOpa3oBaHUS
MOJIOKEH PsJl HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
MOCTPOECHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTEpHAIl U3 BCEX pa3/iesoB (DU3UKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepual Kypca (U3HKU
o0beUHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
(bopMHpOBaHUE MPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzaius mpeanoiaraeT UCMOIb30BaHUE
I'YMaHUTApHOTO MOTEHIIHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢uzuku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIIeMaMu.

Hoess npuxnaownoii uanpasenrennocmu. Kypc GuU3uku mpeamnoiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUUECKUX U TEXHOJOTUISCKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TOCBSAMIEHHBIX SKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXIeHUs
npoOsieM  palMoHaJbHOTO  TMPUPOJOMOJIB30BAaHUS U DKOJIOTHMYECKOMH
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHET0 OOIIEero
oOpa3zoBaHUs SBIAIOTCS Guzndeckue Teopuu (popMupoBaHUE MIPEACTABICHUHA O
CTPYKTYpE TOCTpOEeHUS (PU3NYECKO Teopuu, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHLUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [JI1 ONUCAHMUSI ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-AesTeNbHOCTHBIN MOAX0 B Kypce GU3UKH pean3yeTcsl MPexIe
BCETO 3a CUET OpPraHM3aly SKCIIEPUMEHTAIBHON 1€ATEIBHOCTH 00YyYaroInXcs.
Jlns 0Ga3oBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB W JIa0OpaTOPHBIX pabdoT,
KOTOpBIE B IIporpamme no (pusmke oObeTUHEHBI B OOIINI CIIHMCOK YIYCHUYECKUX
MpaKkTU4YeCKux padboT. Beijenenne B ykazaHHOM MepedHe JIabOpaTOPHBIX padoT,
MPOBOJMMBIX JJIE KOHTPOJISI W OLIEHKH, OCYIIECTBISETCS Y4YaCTHUKaAMU
00pa30BaTEIbHOrO MpOLECCa MCXOAsl M3 OCOOEHHOCTEW IUTAHUPOBAHUS MU
ocHaimeHus: kaOuHeta ¢u3uku. Ilpu »>TOoM oOecmeyuBaeTCs OBJIAJICHUE
00y4YarolmuUMHUCsT YMEHUSIMUA TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIIeI0BaHUs



3aBHCUMOCTEH (PU3NYECKMX BETUYMH M IOCTAHOBKY ONBITOB IO TPOBEPKE
MPEJI0KEHHBIX THIIOTE3.

Bonbmioe BHMMaHWE yaemseTcs PEIIeHHUI0 PacdyETHBIX M KadeCTBEHHBIX
3agad. [Ipu >TOM 1715 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4H C SIBHO
3aJIaHHOM (PU3NYECKON MOJIENbIO, TO3BOJISAIOIINE TPUMEHITh U3yUYEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjelia Kypca, TaK U UHTETPUPYS 3HAHUS W3
pa3HBIX pa3ienoB. [ KauyecTBEHHBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3aJlaHUs
Ha 00BSICHEHHE IPOTEKAHUS (PUBNICCKUX SBICHUI U MTPOILIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOW MOJETH IS CUTYaI[Md IMPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ tpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOECTICUeHHUI0 y4eOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpEJHEro o0IIero oOpa3oBaHUs JOKCH H3ydaThCs B
YCTIOBHSIX TIPEAMETHOTO KabnHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHEeTa TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKiIa. B kaOuHere (u3uku
JOJIKHO OBITh HEOOXOaUMOE JTabopaTopHOE O0OpYIOBaHUE MJIS BBITIOJHEHUS
yKa3aHHBIX B INpOrpaMMe MO (PU3UKE YUYEHHYECKHX MPaKTHYECKHX paboT H
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallMOHHOE 000pYyJOBaHUE (POPMUPYETCSI B COOTBETCTBUM C
OPUHIUMIIOM MUHUMAJIBHON JOCTaTOYHOCTHM U 00ECIEeYMBAET IOCTAHOBKY
HEepEeUYCIEeHHBIX B IporpamMme Mo (U3MKE KIIOUYEBbIX JEMOHCTpAlUi IS
UCCIICJIOBAHUS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, OHOMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 0oOOpyIOBaHHE IS YYEHHYECKHUX IPAKTHUUYECKUX pabdoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydamomuxcs. TeMaThuyecKkue KOMILIEKTHI
71a00paTOpHOro OO0OpPYNOBAaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
HCIOJIb30BaHUM aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE LIUPPOBBIX J1a00paTOpuil.

OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS:

e (dopMHpOBaHHE HMHTEpPECa M CTPEMJICHUS OOYyYaroIIMXCS K HAyYHOMY
M3yYEHHUIO MPHUPOJbI, PA3BUTHE WX HMHTEJUIEKTYAJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEI];

e Dpa3BUTHE TMPEJICTAaBICHUH O HAyYHOM METOAEe [MO3HaHUS U
dopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIICHUS K OKPYXAIOUINM
SBIICHUSIM;

e (GOpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DPM3UKH;



(opMHupOoBaHUE YMEHUI OOBACHATH SBJICHHUS C HUCIOJIb30BAHHEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMUpOBaHUE TPEACTABICHUNA O POJIU (HU3UKU JJIS1 PA3BUTHUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTIKeHne ITHX 1eNel oOecTieunBaeTCs pelieHHeM CIeAYIONINX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

OpuoOOpeTeHne  CUCTeMbl  3HaHUM 00  oO0ummux  (QU3MYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUAX, BKIKOYAasd  MEXaHHUKY,
MOJIEKYJISIpHYIO (PU3UKY, 3JIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3MKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMHUpOBaHUE YMEHUN NPUMEHSATh TEOPETUYECKHE 3HAHUSA IS
0oOBsICHEHHUS (PU3UYECKUX SBICHUW B TMPUPOAEC M [ MPUHATHUS
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHMs] PA3IMYHBIX 3a/Jad C SBHO 3a/laHHOMN
¢uznuecko MoJeNblo, 3a4ad, MOJAPAa3yMEBAIOIINX CAMOCTOSTEIbHOE
co3ganue pu3NUecKo MOJCINH, aJIEKBATHON yCIOBUSM 3a/1a4H;
NOHUMaHHe (PU3NYECKUX OCHOB W MPUHIIMIIOB JACHCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, HUX BIHMSHUA HaA
OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMH CAaMOCTOSITEILHOTO MIJIAHUPOBAHHUS U ITPOBEICHUS
(bu3MUeCcKuX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIpeTaluu nHpopmaiuu,
ONpeIeNICHNs] JOCTOBEPHOCTHU MOJTYUYEHHOTO PE3YJIbTATa;

CO3aHHUE YCIIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIE0BATENBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha m3ydenne ¢uszuku (0a30BbI ypOBEHB) HAa YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),
B 11 kacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMmme mo (uU3MKe MEepevyeHb JTa0OpAaTOPHBIX WU
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JellaeT BHIOOP
MpOBENCHNUS JTa0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnepumMeHTa W TEOPUM B INIPOLECCE NO3HAHUS IPUPOIBI.
DKCHepUMEHT B (PU3HUKe.

MopenupoBanue ¢pu3HUECKUX sIBICHUHN U npolieccoB. Hay4uHble runoTessl.
duznyeckre 3aKOHbI U TEOPUU. ['paHUIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto Gpusnku B GOpMUPOBAaHUU COBPEMEHHON HayYHOU KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBukeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienrie, CKOpOCTh (CpEHSISI CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
Ciio)keHue nepeMenieHu U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpsIMOJIMHEHHOE nBrkeHuE. [ paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, IIYTH W NEPEMEIICHUS
MAaT€PUAIBbHONU TOYKH OT BPEMEHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintHoe nBuxeHue. JIBH)KEHHME MaTEpUAIIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW II0 MOJYJII CKOpPOCTBIO. YTIIOBas CKOPOCTb,
JuHEeWHas ckopocTh. Ilepmon m vactora oOpamieHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mojenb cucteMbl OTCUYETA, WILTIOCTPALIAS] KHHEMATUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenne nBrkeHus: Teia, OPOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO IBUKEHHUS C LENIbIO ONPEACICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKYy MYTIMHU, NPOMJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHune nBUXKEHUS 1IapUKa B BA3KOM KUKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3ununu cuil. Bropoii 3akod HproToHa
IUIsl MaTepuanbHOi Touku. Tpetuil 3akoH HproToHA 111 MaTepUalbHBIX TOYEK.

3akoH BceMupHOro TtsaroteHusi. Cuia Tsbkectd. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (ImOKos, CKOJbXEHHUs, KadeHwus). Cuila TpeHHs.
Cyxoe tpenue. Cuna TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosi. Kosd umment
TpeHus. Cuia CONpOTUBIICHHS IPU ABUKEHUU TEJA B JKUJIKOCTH WM Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpauleHus. [lneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOWMCTBA M IPAKTUYECKOE MPUMEHCHUE: IMOJIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

Cnoxenue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JieopMaIinu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHUS.



YcnoBus paBHOBECHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Nzyuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tella, MMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akonbl coOXpaneHUusn 6 MexaHuke

Nmnynbe maTepuaabHON TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbC cuiibl U1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUS MMITYJIbCA.
PeaktrBHOE IBUKEHUE.

PaboTta cribl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprus marepuanbHOM Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToTeHimanbHas SHEPrus yOpyro
nedopMUpoBaHHOW TIpyXUHBL. [loTeHIManpHAs dSHEpPrusi Tejla BOJIU3H
MOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HEMOTEHIUalIbHble  cUibl.  CBsI3b  pabOTHI
HEMOTEHIUAJIBbHBIX CHJI C U3MEHEHUEM MEXAaHWYECKON >HEPruH CHCTEMBI TEIL
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCcTporucTBa U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIED,
NPY>KUHHBIA MMUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

[lepexon mMOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

N3yuenue aOGCOMIOTHO HEYNMPYTOTro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI C K3BMEHEHUEM MEXaHUYECKOU SHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pazgea 3. MousiekyasipHasi pu3suka ¥ TEpMOAMHAMMKA
Tema 1. OcHoebl MOEKYAAPHO-KUHEMUYECKOU Meopuu
OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBukenue. uddysusa. Xapakrep ABUKEHUS U
B3aUMO/JICMCTBUS YaCTHI] BemecTBa. Mojenu CTPOEHHsS Ta3oB, KUIAKOCTEH WU



TBEPABIX TEJ U 00BSICHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojienel. Macca
u pazMmepsl Mosekyn. KonnuectBo Bemectsa. Iloctosnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp
Lenbcns.

Mopens wupeanbHoro rasa. (OCHOBHOE ypaBHEHHME MOJIEKYJISPHO-
KMHETUYECKOU TEOpPUH UACAIbHOro raza. AOCONIOTHas TeMIepaTypa Kak mMepa
CpeIHEN KMHETUYECKOW SHEpPruM TEIUIOBOrO IBMXKEHMsS 4dacTtul rasza. [llkana
temneparyp KenbBuHa. ['a3oBble 3akoHBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M30mpoiiecchl B HaA€aIbHOM T'a3e C MOCTOSHHBIM
KOJIMYECTBOM  BemlecTBa. ['paduyeckoe MpEeACTABICHHE  H30IMPOLIECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHuueckne yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OmnpiTel 10 MU PY3UN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI HIEabHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Omnpenenenne Maccsl BO3/1yXa B KIIACCHOM KOMHATE HA OCHOBE U3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccinenoBanne  3aBUCHMOCTH  MEXAY  [AapamMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHamuueckas cucrteMa. BHYTpeHHSsI SHEPrUsi TEPMOIMHAMHUYECKON
cUCTeMbl U crmocoObl e€¢ wu3MeHeHus. KommuecTBo TemnoTrel U paboTa.
BHyTpeHHss 3HEprusi 0OAHOATOMHOIO MACAIBHOrO ras3a. Buael teronepenayu:
TEIUIONPOBOJIHOCTh,  KOHBEKLMS, M3JIy4YCHHE. YJIeNbHAsA  TEIUIOEMKOCTH
BemecTBa. Koam4ecTBo TEMIOTHI IPU TEIIONEpeaaye.

[lonsitue 00 anuabatHoMm mnpouecce. IlepBbiii 3aKOH TEPMOAMHAMUKHU.
[IpumeHneHue nepBOro 3aKoHa TEPMOJMHAMUKH K H3ompoleccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.



Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh IpolieccoB B MPUPO/IE.

TemnoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamuHax. KoadduiumeHt mone3Horo
nevictBus TeruioBod mamuHbl. [ukn KapHo u ero ko3 puiMeHT Mmoiae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OYTBUIKK TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAECMOHCTpAIH).

N3MeHenne  BHYTpeHHEW  sHepruu  (TeMmepaTypbl) Tela  MOpH
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOIO JIBUTATEIIA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoovl

[Tapoob6pazoBanue u koHaeHcanus. Mcnapenue n kunenue. AOCOMIOTHAS U
OTHOCHUTEJIbHAs BIAXXHOCTh BO31yxa. HacwlmieHHbIM map. YenbHas TeruioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Tteno. Kpucrammuueckue u amopdHble Tena. AHHU30TPOIHUS
cBOMCTB KpuctaymioB. JKuakue kpuctamibl. COBpEMEHHBIE MAaTEpUAIIbI.
[InaBneHue u KpucTamu3auus. Y AesibHas TerioTa miasieHus. Cyonumanusi.

YpaBHeHHE TEMIOBOI0 OanaHca.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
[ICUXPOMETP, KAJIOPUMETP, TEXHOJIOIMHU MOJTYyUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB,
B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunienune npy noHM>XKEHHOM J1aBJICHUH.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGntonenne HarpeBaHus U MIaBJIeHUs] KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTaJlIoB.

Vuenuueckuii sxkcnepumenm, nabopamoprsie pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznen 4. JiaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. OJNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaoB. [IpoBOJHMKH, TUAJICKTPUKU U MOJYIPOBOJHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. ToudeyHbIl 3leKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCT anekTpudeckoro noist. [punuun
CYHEPIIO3UIUH DIICKTPUUECKUX TTosIeH. JIMHUM HANIPSXKEHHOCTU AJIEKTPUUECKOTO
oJIsl.

Pabora cun onekrpocratnueckoro moissa. [lorenmman. PasHocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJICHCATOpa. DHEPTUS 3apsSKEHHOTO KOHAEHCATOpa.

TexHuueckue yCTpPOMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: SJICKTPOCKOII,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE OJIIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTEDP.

Ilemoncmpayuu

YCTpOMCTBO Y MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TElL.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThuecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTOpa OT IUIOUagu
IJTJACTUH, PACCTOSHUSA MEXAY HUMH U TU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DNEeKTPUUECKU TOK. YCJOBUSI CYLIECTBOBAHUSA JJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. [TocToSIHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEMH.

DJIEKTPUYECKOE COMPOTUBJIEHUE. Y AEIbHOE CONPOTHBICHHE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora »snexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCT
AJEKTPUYECKOTO TOKA.



DIIEKTPOABWIKYIASI CUJIAa U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHMKA TOKA.
3akon Oma 1 mNONHOM (3aMKHYTOM) 3iekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBHUCHUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMIiepaTypbl. CBEPXIPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W MPUMECHass  MPOBOJAUMOCTh
noJiyripoBoAHUKOB. CBoMicTBa p—N-niepexoaa. [loaynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYECKMA TOK B pacTBOpax M paciuiaBax dJEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DIIEKTpUUYECKU TOK B razax. CamMOCTOSTENIbHBII U HECAMOCTOSITEIbHbIN
pazpsan. Monuus. [Ltazma.

TexHuueckue YCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKA, DJIEKTpOHArpeBaTelibHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbLHBIE TPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BaKyyMHBIN
JTMOJT, TEPMHUCTOPBI U (POTOPE3UCTOPHI, TTOJIYITPOBOTHUKOBBIN TUO]I, TaJIbBAaHUKA.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

3aBUCHMOCTb CONPOTUBIICHUS [TUIUHAPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOT0 CEYEHUs U MaTepuaia.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[IpssMoe wW3MepeHHue HJIEKTPOABIKYIIEH CHIbl. KopoTkoe 3aMbIkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOIo COEIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpounsa.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 10 Kilacce oCylecTBIsSETCS C
YYETOM COJIEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
OMOJIOrH, XUMHUH, Teorpaduu U TEXHOIOTHUH.



Mesicnpeomemmuvle nonsamusl, CBI3aHHbIE C U3YYEHHEM METOJI0B HAyYHOTO
MO3HAHMS: SBJICHHE, HAYYHBIA (PakT, TMmoTe3a, pu3nueckas BEIUYMHA, 3aKOH,
TeOpHsi, HAOMIOICHNE, IKCTICPUMEHT, MOACITUPOBAHUE, MO, U3MEPECHHE.

Mamemamuxa: pelnieHHe CUCTEMbl ypaBHEHWH, IWHEHHas QyHKIHS,
napa6osa, runep0osna, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIINU:
CHHYC, KOCHUHYC, TAaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXECTBO, BEKTOPHI M UX MPOCKIIMH Ha OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB.

Buonoeus: mexanudeckoe ABIKEHUE B )KUBOM mpupoe, nuddysus, ocMoc,
TETUIOOOMEH  JKUBBIX  OPraHW3MOB  (BUJABI  TEIUIONEpPENadH,  TEMJIOBOE
paBHOBECHE), TICKTPUUECKUE SBJICHHSI B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYI,
MOJTh BEII[ECTBA, MOJIIPHAs Macca, TeIJIOBBIE CBOMCTBA TBEPABIX TEll, JKUAKOCTEH
M Ta30B, MJIEKTPUIECKHIE CBOMCTBA METAIIOB, YJICKTPOIUTHICCKAS AUCCOIUAITHS,
rajibBaHUKa.

T'eoepagpus: BIaXXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozcus: mpeoOpa3oBaHKUE IBUKCHHUM C MCIIOJIb30BAHUEM MEXaHH3MOB,
yu€T TpeHHUS B TEXHUKE, TOIIMITHUKH, WCIOJIH30BaHUE 3aKOHA COXpPAHCHUS
UMITyJbca B TEXHUKE (pakera, BOJOMET W JPyTHE), BUTATEIh BHYTPEHHETO
CropaHus, TlapoBas TypOWHA, OBITOBOW XOJOJWIBHHK, KOHIUITHOHED,
TEXHOJIOTUM TIOJIYYCHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIE
HaHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHH, YJICKTPOCTATHYECKAS 3aINUTa, 3236 MIICHHE
DJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIA TNPUHTEP, DIEKTPOHATPEBATEIIHHBIC
IPUOOPHI, JIEKTPOOCBETUTEIIbHBIC PUOOPHI, raIbBAHUKA.

11 KIJACC

Pa3znen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. IneKmpomacHuUMHAA UHOYKUUA

IlocTossHHBIE MarHuThl. B3auMoAeWCTBHME MNOCTOSHHBIX MarHuTOB.
MarauTtHoe mnosie. BekTop MarHUTHOM MHAyKIMU. [IpuHOMII Cyneprio3uuuu
MarHuTHBIX NoJied. JInHMM MarHuTHOM MHAYKUWU. KapThHa TUHUNA MarHUTHON
WHAYKIIMH MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe TmoJie TPOBOJHMKA € TOKOM. KapThHa JIWHUN HWHIYKIUA
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOTO
MMPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTena. BzaumoieiicTBre NpoBOTHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPABJICHHUE.



Cuna JlopeHuna, €€ MOaynb W HampaBiieHuE. JIBHKEHUE 3apsKEHHOU
YacTHILIbl B OTHOPOJIHOM MarHuTHOM mosie. Pabota cunsl Jlopenna.

SIBiieHMEe DJIEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BekTOpa MarHUTHOMU
WHAYKIUAHA. OJEKTPOABMKYIAS CUJIa HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mnojie. DIEKTPOABWKYIIAS CUJIa WHAYKIUU B
MPOBOJHUKE, IBUAKYIIEMCS TOCTYNATEIBHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAaMOMHAYKIMU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbIC
MAarHMThl, 3JICKTPOMArHUTHI, SJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMY MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuinbl JIopeHIa Ha HOHBI AJIEKTPOIIUTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb 3IEKTPOABMIKYIIEH CHIIBI MHAYKIUHA OT CKOPOCTH U3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJs KaTYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIUU.

Pazgea 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHble KoJj1e0aHus
Konebarenvbnas cucrema. CBOOOJHBIE MEXaHUYECKHE  KOJIEOAHMUS.
IMapmonnueckue konebanus. [lepuon, yactora, ammnTyna u ¢gasza KojieOaHHi.
[Ipyx’vnHHBIN MagTHUK. MaTeMaTUHYECKUN MASITHUK. Y PABHEHNE TAPMOHHYECKUX
konebanuii. [IpeBpailieHrie HEPruu Mpyu rapMOHUYECKUX KOJICOAHUSIX.



Konebarenpubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUS B
UJeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYEeCKUMU U
ANEKTPOMarHuTHeIMU KoJsiebanusiMu. Popmyna Tomcona. 3akoH coxXpaHEHUs
SHEPIUM B UEaTHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aryxalomux  KojeOaHUsIX.  BbIHYXJeHHbIE
MexaHuueckue KojeOanusa. Pe3onaHc. BBIHYXKJAEHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHHUsl.

Ilepemennsblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIMA TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIUTYAHOE M JICHCTBYIOIEC 3HAYEHUE CUJIBI TOKa W
HaIPSKEHUS.

Tpancdopmartop. [TpousBojcTBO, nepegaya notpebIieHne
ANEKTPUUYECKOW  DHEPruu. OKOJOTUYECKHE PHUCKHM TIPU  IPOU3BOJICTBE
anekTpodHeprun. KyiabTypa MCMOIB30BaHUS AJIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3ZHHU.

TexHuveckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: DICKTPUUCCKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU dJIEKTpOTepe/1ay.

Ilemoncmpayuu

HccnenoBanre mapameTpoB KoJeOATENbHOM CUCTEMBI (MPY>KUHHBIA HIIN
MaTeMaTU4YE€CKU MasiTHUK).

HaGmronenue 3aTyxaronux KojaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaHUT.

HaGmonenue peonanca.

CB0OOHBIE JIEKTPOMATHUTHBIE KOJICOAHMSI.

OcumuiorpaMMsbl (3aBUCMMOCTH CUJIbI TOKA M HaNpsHKEHUSI OT BPEMEHH )
JUTSI DTIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc npu mocineqoBaTEIbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

HccnenoBanre 3aBUCUMOCTH ITEPHO/Ia MAJBIX KOJIEOAHUH Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanre mnepeMeHHOTO TOKAa B LENH W3 MOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMacHUmMHbLE 60JIHbL

Mexannyeckue BOJIHBI, YCIOBHS pacnpoctpaHeHus. [lepuoa. CkopocTb
pacrpocTpaHeHusi M JjuHa BOJIHBL. llomepeuHble W TPOAOJIbHBIE BOJHBI.
Nurtepdepenius u qudpakius MEXaHUUECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUSA H3IYYEHUS DSIEKTPOMATHUTHBIX
BOJIH. B3aumHas opuenTtanus BektopoB E, B, V B aneKkTpoMarHuTHON BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXE€HHE, MPEIOMIICHHUE, TOISpU3alusl,
nudpakius, uarepdepenius. CKopocTh dEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMarHuTHBIX BOJIH. [I[pMeHEHNE 3EKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panuonokanus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEeIbI.

TexHuueckne yCcTpoWCTBA M TMPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTBI, yJIbTPa3ByKOBas JAMArHOCTMKA B TEXHUKE W MEOUIIUHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone6mromeecst Tes10 kKak MICTOYHUK 3BYKA.

HaGmonenne orpaxxeHus ¥ MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniiuu u 1uppakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOM KoJieOaHuH.

HccnenoBaHnne  CBOWCTB  JJEKTPOMATrHUTHBIX  BOJIH:  OTpaXkKEHUE,
peJIOMJICHHE, TTOJIsIpu3amus, 1udpakius, nHTepdepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMonmHENHOE pacnpOCTpaHEHHE CBETAa B
ogHopoaHou cpene. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHuii B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIN
rokasarens npesomiieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenensHbiil yron
[IOJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceta. CnoxHBIN cocTaB Oemoro cBera. L[Ber.

ColOuparomue W paccewBaroIIe JUH3BI. ToHKas auH3a. DOKycHOE
paccTosiHMEe U ONTHYECKasl Cuiia TOHKOW JuH3bL. [locTpoeHne n3oOpakeHuil B
COOMPAIONINX U PACCEUBAIOIIUX JIMH3aX. DOpMysa TOHKON JIMH3bI. Y BeTMYEHUE,
JTaBaeMoOe€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. Unrepdepennus cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOIIOEHUST MaKCUMYMOB M MHHUMYMOB B HMHTEphEpPEHLIMOHHOU
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpakus cBera. udpaknuonHas pemérka. YcloBUe HaOIIOICHUS
[JIABHBIX MAaKCMMYMOB TMpU TAJE€HUU MOHOXPOMAaTHYECKOTO CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue ycTpoWCTBAa M NPAKTHUUECKOE MPUMEHEHHE: OYKH, Jyma,
dboToanmapar, MPOCKIMOHHBIA amnmapat, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacnpocTpaHEHUEe, OTpPaKEHUE U TMPEIOMJICHUE CBETa.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOIIa, TeJIeCKOoTa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenune nucnepcuu ceera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yeHue cekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nmokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucrnepcuu cBera.

Pa3znen 6. OcHOBBI clIeNMAJIbHOI TEOPUH OTHOCUTEIbHOCTH

['paHuibl OPUMEHHMMOCTH  KJIACCHYECKOM  MexaHuku. lloctyiarts
CIIELIUAJIbHOW TEOPHUHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU.  3aMEIJICHHE  BpPEMEHU U
COKpAIllEHUE JIJIVHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEPrued W HMMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DHeprus MoKosl.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otoubl. @opmyna [lnanka cBa3u sHepruu (OTOHA C €ro YacTOTOM.
DHeprus U UMNyJbc POTOHA.



OtkpeiTe 1 uccienosanue (orodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl Gotorpdexra. YpaBHeHue DiiHmTerHa a1 pororpdexra. «KpacHas
rpanuia» ¢potospdexra.

Jasnenue ceeta. Onwitel I1. H. JleGenena.

XUMHYECKOE NECUCTBUE CBETA.

TexHu4eckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: (OTOIIEMEHT,
doTongaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03p(DHEeKT Ha YCTAaHOBKE C LIMHKOBOMW IMJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

Creroauos.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopra no paccessHuIO o -4acTHII.
[Inanerapnas moxaens aroma. [loctymatel bopa. M3nyueHue u morionieHue
(OTOHOB TIpH TIEPEXOJIe aTOMa C OJIHOI'O YPOBHS PHEPruu Ha JApyroi. Bujbr
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOLA.

BonnoBeie cBoiicTBa wactun. Bomnbel ge bpowns. KopnyckymnspHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHHE: CIECKTPaAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Hab6monenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIIOXKHOCTh CTPOCHHS siapa. OTKpbITHE
pagnoakTuBHOCTH. OmbiTel  Pesepdopma 1o ompepeneHdui0o  cocTaBa
paanoakTuBHOTO wm3mydeHusi. CBoiicTBa ambda-, Oera-, ramma-u3IydeHUs.
BnusiHue paanoakTHBHOCTH Ha KMBBIE OPraHU3MBI.

OTtkpeiTHE TIpoTOHA U HelTpoHa. HykionHnas moxens siapa ['eiizenbepra—
NBanenko. 3apsan aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnian. DNEKTpOHHBI M TO3UTPOHHBIN OeTa-pacnajn. ['amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOTO paclajia.



DHeprusi CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiit peakrop. TepmosiaepHsiii cunte3. [IpoOieMbl U TEepPCHEKTUBHI
AIEPHON SHEPIETUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHOU SHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAa0JIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHI.

dyHaaMeHTadbHble B3auUMOJEHCTBUA. EQuMHCTBO (u3myeckoil KapTHHBI
MUpa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JO3UMETD,
Kamepa BusibcoHa, siiepHbIil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuY€TunK MOHU3UPYIOIIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB yacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

Ortanbl pa3BUTUA acTpoHOMUHU. [IpuKiagHOE W MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMHU.

Bun 3Bé3nnoro He6a. Co3Be3nus, ApKue 3BE3MbI, IUIAHETHI, UX BUAMMOE
IBUYKCHHE.

CosiHeuHas cucTeMa.

Comnnue. ConHeuHasi akTUBHOCTh. VIcTouHuk sHeprum CoyiHIIA W 3BE3N.
3BE311bI, UX OCHOBHBIE XApAaKTEPUCTUKH. J[MarpamMma «CHEKTPaJIbHBIN Kiacc —
CBETUMOCTB». 3BE3/bl TJIABHOW MOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIs 3BE3] TVIABHOUM NOCIJIEI0BAaTENbHOCTU. BHYTpeHHEE CTpOoeHue
3BE€311. COBpeMEHHBIE MPEICTABICHUS O IPOUCXOKACHUU U 3Botonn CoJlHIa U
3BE3/1. DTalbl )KU3HU 3BE3I.

Mueunsiii [IyTh — Hama [Nanaktuka. [lTomoxxenue u auxenue CoJiHIA B
lNanaktuke. Tunsl raakTuk. PaguoranakTuku u kBazapsl. YEpHbBIE AbIPHI B siApax
rajgaKkTuUK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa606ma. PazGeranme
ranakTuk. Teopust bonpmioro B3peiBa. PenukroBoe nsnydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie npoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmtonenust HeBoOpyKEHHBIM I1a30M C UCTOIb30BAHUEM KOMIIBIOTEPHBIX
NPUWIOKEHUN Il ONpeNeseHUsT TOJIOKEHUST HeOECHbIX OOBEKTOB Ha



KOHKPETHYIO JaTy: OCHOBHBIE c03Be3usi (CEeBEpHOro MONYMIApUS U SIPKUE
3BE3MBI.

HaGmonenus B Teneckon JIyHsl, mianet, Miieunoro Ilytu.

Oo6o0maromuee NOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMHUHM B HSKOHOMHUYECKOW, TEXHOJOTMYECKOH,
COIMAIBHOM M JTHYECKON cdepax AesTEILHOCTH YEJIIOBEKa, POJb U MECTO
GU3UKM W acTPOHOMUM B COBPEMEHHOM HAaydyHOM KapTWUHE MHUpa, pPOJIb
dbu3ndeckoi Teopur B POPMHUPOBAHUU MPEACTABICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3UYECKON KapTHUHBI MHUpa B OOIIEM pSIAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MAaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnuvle nonsimus, CBI3aHHBIE C U3YYEHUEM METO0B HAYUYHOTO
MO3HAHMS: SIBJICHWE, HAy4HbIA (DaKT, TUnoTe3a, puznueckas BETUUMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJWHAT,
CIIOKEHUE BEKTOPOB, MPOM3BOJIHBIC JIIEMEHTAPHBIX (DYHKIUH, TpPU3IHAKU
01001S TPEYTOJIbHUKOB, OIIPEICIICHHUE IUTOIIAAH ITOCKUX GUTryp U 00bEéMa Ter.

buonozus: snexrpuyeckue SBJICHUS B JKMBOM MPHUPOAE, KoJeOaTelbHbIE
JIBUKCHUS B )KMBOU MPUPOJE, OIITHYECCKHUE SIBIICHUS B )KUBOW IPUPOJIEC, IEUCTBUE
pagualyy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4YECKass CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKON  PEmIETKH,
CIIEKTPaJIbHBIA AHAJIU3.

leoepaghus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
doTochEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHIA.

Texuonocusa: NVHHAM BIEKTPONEPENAY, TEHEPATOP IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS ME€Yb, pajap, PaauoNpPUEMHUK, TEIEBU30D,
anTteHHa, tenedoH, CBU-neub, MPOEKIIMOHHBIM anmapaT, BOJOKOHHAsS OINTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoOro mpeamera «Dusmuka» Ha ypoBHE CpeIHEro oOIIero
oOpazoBaHnus (6a30BbIN YPOBEHB) JOJKHO 00€CTICUUTh JOCTHKEHUE CIIETYIOIMINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3ylbTaThl OCBOCHMSI Yy4yeOHOro mnpeamera «Duzmka
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTH W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OpPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIecTBa,
pacliMpeHue >KU3HEHHOIO OIbITa W OMNbITa JESITEILHOCTA B IIPOIECCEe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOU MO3UIIMH 00yUYaIOIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKMX T'YMAHHUCTHYECKUX H
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIluy;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMU  HMHCTUTyTaMHU B
COOTBETCTBHH C UX PYHKIIUSIMH U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOLICHUE K T'OCYJApCTBEHHBIM CHMBOJIAM, JAOCTHKEHHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OLICHMBATH CUTYaI[MI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESATENLHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;



4) 3¢TETHYECKOT0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs O3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NICCKOI HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K Pa3InuHbIM cdepaM npodhecCHOHATBHOW NEeATeIbHOCTH, B TOM
quclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpUIaThb OCO3HAHHBIN
BbIOOp Oyaymed mnpodeccud M peaau30BbIBATH COOCTBEHHBIE >KHU3HEHHbBIE
TUTaHBL;

TOTOBHOCThH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTh DKOJIOTHYCCKON KYJIbTYphl, OCO3HAHHE TJI00aTHLHOTO
XapakTepa SKOJIOTHYCCKUX TPoOIIeM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBUIM B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHUS IIEJICH YCTOMYUBOT'O PA3BUTHS YCIIOBEUCCTRA;

pacIIMpeHUEe OTMbITA JACATSIBHOCTH DKOJOTHYCCKON HANpPaBIICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH M0 (HU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAay4YHOH AESTENbHOCTHU, TOTOBHOCTH B IIpoliecce
u3ydeHus: (U3MKKA  OCYIIECTBIATh TMPOEKTHYIO H  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh UHIUBUYAIbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBATh  MpoOIeMYy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI NEATCILHOCTH, 3aJaBaTh IApPAMETPbl U KPUTECPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH UM MOPOTUBOPEYHS B PaACCMATPUBAEMBIX
(U3UYCCKUX SIBIICHUAX;
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM aHaIU3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OILIEHUBAaTh COOTBETCTBHUE
pEe3yJbTATOB LEISAM, OLICHUBATh PUCKH MOCJIEICTBUN AEATEILHOCTH;



KOOPJAVUHUPOBaTh W BBINOJHATH pabOTy B  YCJIOBUAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejbckue 1eiCTBUS

BJIAJIETh HAYYHON TEPMUHOJIOTHEHN, KIIOYEBBIMU MOHATUAMHU U METOJIAMU
(u3nUecKon HayKu;

BJIAJ€Th  HABBIKAMU  y4€OHO-HCCIIEIOBATEILCKOM W IPOCKTHOM
NeATeIbHOCTH B 00ylacT  (UBUKH, CHOCOOHOCThIO W TOTOBHOCTHIO K
CaMOCTOSITEJTbHOMY MOMCKY METOO0B pelieHus 3a/1a4 (U3UIECKOT0 COJIepIKaAHUS,
MPUMEHECHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJIAJIETh BUJIAMH JICSITEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €r0
UHTEpIpETaIliy, MPEeoOPa30BaHUI0 M TMPUMCHEHHUIO B Pa3JIMYHBIX YYCOHBIX
CUTyaIUsX, B TOM YHUCJIC TIPH CO3aHUN YICOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATh NPUUYMHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJU3UpPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HAXOAUTh apryMEHThI IS JI0Ka3aTelIbCTBA
CBOUX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATh HMX JIOCTOBEPHOCThH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (PopMyNIHpOBaTH COOCTBEHHBIE 3aJayll B 00pa30BaTENbHOMN
JESITETbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHUA MO0 (HU3MKEe B TMPAKTHYECKYIO 001acTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE UJICH, MPEJIaraTh OpUTrHHAIBHBIE TTOJIXOIBI M PEIICHUS;

CTaBUTH POOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TOJTyYeHUS HHPOpMauu (GU3NIECKOTO COACPKAHUS U3
HMCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATENILHO OCYIIECTBISATH MOUCK, aHAIMU3,
CUCTEeMaTH3alMI0 U WHTEPIPETAIUI0O WHOOPMAITUN PA3TUIHBIX BUIAOB U (HopM
MpeACTaBICHNUS;

OLICHUBATh IOCTOBEPHOCTh UH(POPMAIIUH;

UCTIONIb30BaTh CpeACTBA HWH(OOPMAIIMOHHBIX H KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AITMOHHBIX
3a7a4 C CoOMoJiecHMeM TpeOOBaHUN SProHOMHUKH, TEXHHUKH O0€30MacHOCTH,
TUTHEHBI, PECYypcOCOEpEKEeHMs, IMPABOBBIX U OATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;



co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKaHUA B pazIMyHbIX (opmaTax c
y4€ToM Ha3zHaueHuss UHPOpMALMM U LEJIEBOM ayAUTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTH3aLIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBIATh OOIIEHHE Ha ypokax (U3UKH H BO BHEYPOUYHOMH
TeSITebHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIMKTHBIX CHUTyallUd ® CMST4YaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMATh W UCTIOJH30BaTh MPEUMYIIIECTBA KOMAaHIHON W WHANBUIYATHHON
paboThI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YICHA KOJUIEKTHBA;

NPUHUMATh IIeTM  COBMECTHOM JIEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBIIATH IUIaH JIEUCTBUM,
pacnpenensiTh poiid ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaThI
COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjgaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TO3UIMH HOBU3HHBI,
OpUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITHh TO3UTHBHOE CTPATETHMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe yHUBepcaibHbIe YUueOHbIe JAeiicTBUs
Camoopranusanus:

CaMOCTOSATEIFHO OCYIIECTBISATh TO3HABATEIBHYIO IESITEIbHOCTh B 00J1aCTH
GU3MKH W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTAaBUTh W (POPMYIHUPOBATH
cOOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATEILHO COCTaBIISATH IUIAH PEHICHUS PACUETHBIX U KA4€CTBEHHBIX
3a/lay, TUTAH BBITIOJHEHUS TMPAKTHYECKOW PadOThl € YYETOM HMMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacIMpATh paMKH Y9eOHOTO TIPEeIMETa Ha OCHOBE JTUYHBIX MPEIOYTESHUL;

nenaTh OCO3HaHHBIM BBIOOp, apryMEHTUpPOBaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 32 PEIICHNUE;



OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO 3PYIHULHMA B 00OJACTH
($u3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISM;

BJa/J€Th HABBIKAMHM II03HABATENIbHOW peQJeKCud KaK OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBAHUM;

UCII0JIb30BaTh MPUEMBI peIIeKCUH ISl OLICHKU CUTYal[iH, BHIOOpA BEPHOTO
pelIeHHUS;

YMETh OLEHUBATh PUCKA M CBOEBPEMEHHO MPUHUMATh PEHICHUS MO0 X
CHU)KCHHUIO;

NPUHAMATh MOTUBBI M apTyMEHTHl JPYTUX TpPH aHAIHW3€ pPE3yJIbTaTOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIUX IpPHU aHAIHU3€ pe3yJIbTaTOB
JesITeNIbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B mpouecce 10CTHKEHU TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOTrPAMMBbI
no ¢usuke I8 YpPOBHS CpeaHero oOmiero oOpa3oBaHUsS y OOyJarouuxcs

COBEPIICHCTBYETCS IMOIIMOHAITEHBIH WUHTEJUICKT, TIPEIIOJIar afOIIN I
c(hOopMUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHATLHOE COCTOSIHHE, BHUJETh HANpPAaBICHUA pPa3BUTUA COOCTBEHHOMU
AMOIIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
HMOIMOHATEHBIM U3MEHEHUSM U MPOSIBISTH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K JTOCTIKCHUIO 1IETTH
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATH MCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AMOIMOHATBHOE
COCTOSIHUE IPYTUX, YIUTHIBATH €TI0 MPU OCYIIECTBICHUH OOIIEHNUs, CIOCOOHOCTD
K COYYBCTBHIO U COTICPEIKNBAHMIO;

CONMANIBHBIX ~ HABBIKOB, BKIIIOYAIONINX CIIOCOOHOCTh  BBICTPAMBATh
OTHOMICHUS C APYTUMH JTFOABMH, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh
KOH(JIMKTHI.



HPEAMETHBIE PE3YJIBTATDBI

K xonny obyuenust B 10 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATH Ha MPUMEpPAX POib U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMECHHOM HAay4yHOW KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOJIEH;

YUUTHIBATh TPAHULBI NPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJIENECH:
MaTepuajibHas TOYKa, WMHEpIHallbHasg cHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJI0, WACAJIbHBIA Ta3, MOJEIU CTPOCHUS TIa30B, KUIAKOCTEH U TBEPABIX TeEll,
TOUEYHBIN PJIEKTPUUECKUH 3apsi/] IPU pelieHuH GU3NUECKUX 3a/1ay;

pacrno3HaBaTh pU3MUYECKHE SBJICHUS (MIPOIECCH) K OOBICHATH X HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHHMS BEIIECTBA U
JJIEKTPOJAUHAMUKUA: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEUHOE
JIBUKEHUE, CBOOOJIHOE TMaJ€HUE TeJ, JIBIKEHUE MO OKPYXKHOCTH, HHEpIIHS,
B3auMojielicTBUE Tell, JAu(Py3us, OpOYHOBCKOE JBUKEHHE, CTPOCHHE
KHUIKOCTEH W TBEPABIX TeJ, H3MEHEHHWE O0ObEéMa Tel IpU HarpeBaHUU
(oxJaX1eHUM), TEMJIOBOE pPaBHOBECHE, UCIIAPEHME, KOHICHCALMs, IJIaBJICHHUE,
KpUCTAJUIN3aLUs, KUIIEHHUE, BJIAXKHOCTh BO3yXa, [IOBBILICHUE JaBICHU Ia3a Py
€ro HarpEeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKy ITapaMeTpaMU COCTOSIHUSA ras3a
B U30IIPOLIECCaX, MIEKTPU3ALUSA TEJl, B3aUMOACHCTBUE 3aPs10B;

OTKCHIBAaTh MEXAaHUYECKOE JBUKEHUE, UCIIONIb3Ysl (PU3NUECKUE BETUUHHBI:
KOOpJAMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CWUIA,
UMITYJIbC TEJIa, KHHETUYECKas SHEPI'us, IOTCHIMAIbHAs DHEPIUsl, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTb; IMPH OMNHCAHWU IPABUIBHO TPAKTOBATh
(U3NYECKUI CMBICI HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS U €IUHULIBL,
HaXOAUTb (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMYUHY C IPYTUMHU
BEJINYNHAMU;

ONMCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCTIONBb3Ysl (U3NYECKUE BEIMYMHBI: JIaBJICHHE Tasza, TeMmIeparypa, CpemHss
KMHETHYECKast DHEPIUs Xa0THYECKOTO JBHKCHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJI, KOJWYECTBO TEILIOTHI, BHYTPECHHSA
sHeprusi, pabora raza, KOI(QPHUIMEHT TMOJE3HOrO0 JEHCTBHUS TEIJIOBOTIO
JBUTATENIA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATH (PUIUYECKUA CMBICI
UCIIOJIB3yEMbIX BEJIMYMH, UX OOO3HAYEHHUS] U €IUHULBI, HAXOAUTh (POpPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIUYHHAM;



ONMMCHIBATh  M3YUYEHHBIE  DJIEKTPUYECKHE CBOMICTBA  BEUIECTBA MU
ANIEKTPUYECKUE SIBJICHUSI (TMPOLECChl), HUCHONb3Yysd (PU3NUECKUE BEIMYHUHbI:
ANEKTPUUECKUH 3apsij, dJEKTPUUECKOE MoJie, HAPsHKEHHOCTD OIS, MOTEHIUAM,
pa3HOCTh TOTEHIIMAIOB; MPHU OMHCAHWU TPAaBUIBHO TPAKTOBATH (HHU3MUECKUN
CMBICT HCTOJB3yeMBIX BEIUYHH, WX OOO3HAYCHHUS W EIWHUIBI, YKa3bIBaTh
GopMymBl, CBS3BIBAIONIME MJAHHYIO (U3WYECKYI0 BEIMYMHY C JIPYTHMHU
BEJIMYMHAMU;

aHANIM3UPOBATH (PU3NYECKHE TPOLIECCHI U ABJICHUS, UCTIONIb3YA (pU3ndecKkue
3aKOHBI ¥ IPUHIIUIIBI: 3aKOH BCEMUPHOTO TAroteHus, |, Il u 11l 3akonst HetoToHa,
3aKOH COXPAHEHHMs] MEXaHWUYECKON HHEepruu, 3aKOH COXpaHEHUs HMITyJbCa,
NPHUHIIAIT CYTIEPIO3UIIUN CUJI, TIPUHITUIT PABHOMPABHS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYJISPHO-KUHETHUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEH KMHETHUECKOW YHEPTHH TETJIOBOTO JIBIYKECHUS MOJICKYIT
c aOconroTHOW TeMIepaTypoil, MepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpAaHEHMS DJIEKTPUYECKOTro 3apsna, 3akoH KysoHa, mpu 3ToM pas3nuyaTrh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTEMaTHUYECKOE BhIPAXKEHUE U YCIIOBUS
(rpaHu1ibl, 06J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPUHIUIBI JIEUCTBUS MAIIWH, MPUOOPOB H
TEXHUUYECKUX YCTPONCTB; pa3invaTh YCIOBHs UX 0€30MaCHOTO UCIIOJIH30BAHUS B
MOBCETHEBHOM JKU3HH;

BBITIOJHATh SKCIEPUMEHTHI IO HUCCIENOBAHUIO (DU3MYECKUX SIBICHUN U
IPOIECCOB C MCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHH, TIPU 3TOM
dbopmynupoBaTh mpobiieMy/3agady W THUIOTE3y YYeOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO O0OpYIOBaHMS, MPOBOIAUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYILIECTBJISATh MPSMbIE U KOCBEHHbIE M3MEPEHHUs (PU3MUECKUX BEJIUYUH,
Py OTOM BHIOMPATh ONTHMAIBHBIA CIOCOO0 H3MEPEHHS U MCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IMOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXIy (PU3WYEeCKUMH BEIUYHMHAMH C
MCIIOJIb30BAaHUEM TIPSMBIX W3MEPEHUMN, TIPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
¢dbuKCHpOBaTH PE3yJabTATHl MOJYYEHHON 3aBUCHUMOCTH (DU3MYECKUX BEIUYUH B
BUJIe TAOJIUII U TPaUKOB, AENIaTh BEIBOIBI IO Pe3yIbTaTaM UCCIICIOBAHNS;

co0ro1aTh nMpaBuia 6€30MacHOTo Tpy/ia MNP MPOBEIEHUHU HCCIEA0BaHU B
pamMKax y4eOHOTO SKCIEPUMEHTa, y4eOHO-HCCIEeNOBAaTeNbCKOW U MPOEKTHON
AESITEIFHOCTHU C HCIIONB30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO
000pyI0BaHMS;

pemaTth pacy€THhlE 3aJadydl C SIBHO 3aJaHHOM (DU3MYECKOW MOJEIbIO,
UCTIONIb3YsS (PU3WUYECKHE 3aKOHBI M TIPUHIIUAIIBI, HA OCHOBE aHajn3a YCIIOBUS



3a1aud BbIOMpPATh (PU3UUYECKYI0 MOJIETb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pelleHUs], MPOBOAUTL PacUYEThl U OIICHUBATH
PeaIbHOCTD MOJIYUYEHHOTO 3HAYeHUs (PU3NUYECKON BEITMUYUHBI;

pemiaTth KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IEMOYKY PACCYXKIACHUIM C OMOPOM HA U3YyUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh  TMPU  pElIeHWH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
uH(OpPMaIIMOHHbBIC TEXHOJIOTUU TUTS MOUCKa, CTPYKTYpHUPOBaHUsI,
UHTEpOpEeTallMd W  TMPEJCTaBICHUS y4eOHOW U HAYYHO-TIOMYJISIPHOM
uHopMaluK, TIOJYYEHHOW U3 Pa3JIUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAIIHIO;

IPUBOAUTH MPUMEPHI BKJIaJ1a POCCUMUCKUX U 3apYOEKHBIX YIEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCITIOJIH30BaTh TEOPETUUECKHUE 3HAHUS MO (DU3MKE B TIOBCEIHEBHON KU3HU
JUTsl oOecrieueHrst 6€30MacHOCTU PH 00paIleHUH ¢ MpruOopaMu U TEXHUYECKUMHU
yCTPOIMCTBAMHU, JIJIsl COXPAHEHHUS 3J0POBbS M COOJIIO/IEHUS HOPM 3KOJIOTUUYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TpYIIEe C BBINOJHEHUEM PA3JIMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIbI, PAMOHAIBHO pacCHpeeisTh OOS3aHHOCTH U
IUIAHUPOBAaTh  JIESITENBHOCTh B  HECTAHJAPTHBIX CUTyalUsX, aJE€KBATHO
OLICHMBAaTh BKJAaJ  KaXJOro0 M3 YYaCTHUKOB TpyNIbl B  pEUICHUE
paccMaTpuBaeMoi IPOOIEMEI.

K xonmny obyuenust B 11 kJj1acce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TIPUMEPAX POJIb U MECTO (PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOU AECATEIBHOCTHU JIFOAEH, LIEJTOCTHOCTh U €JUHCTBO
buznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (HU3UYECKUX MOJEICH:
TOYEYHBIN JJIEKTPUUECCKUN 3apsill, JIyd CBETa, TOYEYHbIA HCTOYHHUK CBETAa,
salepHas MOJeJb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO siJpa MpU PELICHUH
bU3UIeCKUX 3a/1a4;

pacrno3HaBaTh GU3MUECKUE SIBICHUS (MPOIECCHI) M OOBICHATH X HA OCHOBE
3aKOHOB  JJIEKTPOAMHAMUKM U KBAHTOBOM  (UBUKHU:  DIIEKTpHUUECKas
MIPOBOJIMMOCTbh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBHS TOKA,
B3aUMOJICUCTBUE  MArHUTOB, DJJICKTPOMArHUTHasE  WHAYKIUSA, JEHCTBUE
MarHdTHOTO TMOJsi HAa NPOBOJAHUK C TOKOM U JABWXKYUIMHCA 3apsi,



AJIEKTPOMArHUTHBIE KOJ€OaHUsI W BOJHBI, MPSAMOJIMHEHHOE PacIpOCTpaHECHHE
CBETa, OTPaXKCHUE, MIpeIoMIIeHHEe, UHTepdepeHIns, TupaKiys U NOJasIpru3aIus
CBeTa, nucnepcus ceta, hotodnekTpuueckuit 3pdext (hotorddekxt), cBeToBOE
JaBJ€HUE, BO3HUKHOBEHHE JIMHEWYaTOro CHEKTpa aromMa  BOJOpOAa,
€CTEeCTBEHHAs! U UCKYCCTBEHHAS PAJIMOAKTUBHOCTb;

OMUCHIBATh M3YyUYECHHBIC CBOMCTBA BEIIECTBA (AJICKTPUUYECKHUE, MAaTHUTHBIC,
ONTUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJAUMOCTh  PA3JIUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (TMPOLIECCHI), UCMONIb3Yysd (PU3MYECKHE BEIIMYUHBI:
ANEKTPUUECKUH 3apsifl, CHUjla TOKA, HIEKTPUUECKOE HANPSHKEHHE, DJIEKTPUUYECKOe
CONPOTHUBIIEHHE, PA3HOCTh MOTEHIIUATIOB, JIEKTPOIBIKYIIAs cuiia, paboTa ToKa,
WHYKIUST MarHUTHOTO TOJs, cwia Amrepa, cuia JlopeHiia, MHIYKTUBHOCTb
KaTYIIKA, SHEPTUsl JJIEKTPUUECKOTO0 U MarHUTHOTO MOJeH, TePUoa M 4acToTa
KoseOaHuii B KoJieOaTeNbHOM KOHTYpE, 3apsii M CHjia TOoKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJeOaHuW, (OKYCHOE paCCTOSHHE H
ONTHYECKAasl CWJIa JIUH3BI, TIPU ONHMCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUIN
CMBICJT HCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS M EIUHUIIBI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JAHHYI0 (PU3UYECKYI0 BEJIMYHHY C JIPYTUMU
BEJIMYMHAMUY;

ONMUCHIBATh M3YYEHHBIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, HCMIOJIb3YS
¢u3nuecKkre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnana, dHEprus
CBSI3M ATOMHBIX SJI€p, TP OMHCAHUH TPABMIIBHO TPAKTOBATH (PU3HUUECKHUI CMBICIT
UCIIOJIb3YEMbIX BEIIMYWH, UX 0003HAYEHUS U €AUHUIIBI, yYKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTMUMU BEJIMYUHAMH,
BBIUUCTISITH 3HaUYCHUE (PU3NUECKON BEJIMUNHBI;

aHATM3UPOBATH (PU3NYECKUE TTPOLIECCHI U SIBIICHUS, UCTIONB3YsI (PU3NYECKUe
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEI0BATENIBHOTO U NapaJlJIEIbHOTO
COEMHEHUSI MPOBOJHUKOB, 3aKOH Jlkoynsa—JIeHna, 3aKOH 3JE€KTPOMAarHUTHOU
WHIYKIHWHM, 3aKOH [MPSAMOJMHEMHOTO0 pAaCHpOCTPAaHEHUS CBETA, 3aKOHBI
OTPa)K€HUSI CBETA, 3aKOHbI MPEJIOMJICHUS CBETAa, YpaBHEHUE DWHINTENHA s
dotorddexra, 3aK0H COXpaHESHHS YHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHMs DJIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHHsS MAacCOBOr0O YHCIA,
noctynatsl bopa, 3aKOH paJMOAaKTUBHOIO pacnaja, MpU STOM pas3iinyaTh
CJIOBECHYIO () OPMYJIUPOBKY 3aKOHA, €I0 MaTEMAaTUYECKOE BhIPAXKEHUE U YCIOBUS
(rpanulbl, 00J1aCTH) TPUMEHUMOCTH;

ONpENeNATh HAMNpaBJICHUE BEKTOpa HWHAYKIMM MArHUTHOTO  MOJS
MMPOBOJHUKA C TOKOM, CHJIBI AMIIEepa 1 CHiIbl JIopeHna;



CTPOUTh M ONMHUCHIBATh M300paKEHHE, CO3/1aBacMOE IUIOCKUM 3EpKajioM,
TOHKOM JINH30U;

BBITIOJHATh JKCIICPUMEHTHI 0 HWCCIICIOBAHHMIO (DU3UYCCKUX SBICHUH W
MIPOIIECCOB C WCTOJIB30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPCHUH: MPH ATOM
dbopmynupoBath mpoOiieMy/3aadyy W THUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpPYJAOBAaHHMS, MPOBOIUTH OMBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh NPSIMbIE U KOCBCHHBIC M3MEPCHHUS (HDU3MYCCKUX BEIIMYMH,
IpH 3TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO0 HW3MEPECHHUS W HCIOJIb30BaTh
M3BECTHBIC METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIIMYUH C WCIOJIb30BAHUEM
NPSIMBIX W3MEPCHMI: TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (HUKCHPOBATH
PE3yJIBTAThl TIOJYYEHHON 3aBUCUMOCTH (PU3MYCCKUX BEJIUYUH B BHJIC TAOJIHIl U
rpaduKoB, JeaTh BEIBOIBI IO pe3y/IbTaTaM HUCCIICI0BAHHUS;

co0JIro1aTh MpaBmiia 6€30MacHOTo Tpy/ia IPHU MPOBEICHUH HCCIIC0BAHUN B
pamMKax y4eOHOTrO SKCIEPUMEHTa, y4eOHO-HCCIICIOBATEIILCKON M TPOCKTHOMN
JESITETbHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONB3Y (PU3MYECKHE 3aKOHBI M TPUHIMUIIBI, HA OCHOBE aHajiu3a YCIOBHUSA
3a/layu BBHIOMpATh (PU3UUYECKYIO MOJIE€Nb, BBIACIATh (PU3MUECKHE BEIUYHHBI U
dbopMyIbl, HEOOXOAUMBIEC JUIsl €€ PEIIeHUs, MTPOBOIUTH PACUETHl M OIEHUBATH
PEANBHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUYMHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPANBAThH JIOTUYECKU
HEMPOTUBOPEUMBYIO 1IETIOYKY PACCYXKACHUN C OMOPON HAa M3YYCHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NYECKUE SIBIICHUS,

UCTIONIb30BaTh ~ NPU  pEHIeHWH  y4eOHBIX  3aJad  COBPEMEHHbBIC
nHOOPMAIIMOHHBIE  TEXHOJOTWWM  JJIsi  TIOWCKAa, CTPYKTYpUPOBaAHUS,
WHTEPNpPETallid W TPEACTaBIeHUS y4eOHOW ©  HAayYHO-TIOMYJISIPHOMN
uHopMaIK, TIOJYYCHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHATM3UPOBATH MOTYyYaEMYI0 HH(DOPMAITHIO;

OOBSCHATh TPHUHIMITBI JCUCTBUS MAIWH, TPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB, pas3nuyaTh YCJIOBHS WX 0€30IacHOTO  HWCIIOJIIb30BaHUS B
MMOBCEIHEBHOM KHU3HU;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUHUCKHUX M 3apyOEKHBIX yUEHBIX-(PU3NKOB
B Pa3BUTHC HAYKH, B OOBSICHEHUE TMPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;



MCIIOJIb30BaTh TEOPETUUECKHIE 3HAHUA N0 ()M3HUKE B MOBCEIHEBHOM KU3HU
11t obecreueHns 6€30MacHOCTH MPU 00paILEHUH C TPUOOPAMU U TEXHUYECKUMHU
yCTPOWCTBAMHU, JUISI COXPAaHEHUS 3JI0POBbS M COOTIOACHUS HOPM DKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TPYINIE C BBIINOJHEHHUEM pA3IWYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYIIbI, PAIMOHATBHO PACIPEAETATh OO0S3aHHOCTH U
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHWBATh BKJIAJ KaXJAOTO0 W3 YYaCTHMKOB TPYIIBI B  pPEIICHHUE
paccMaTrpuBaeMon POOIJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KounyecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM uexkTpoHHbIe (U PpoBLIE)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTsbI
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
)
11 M3HRA M METOMEL HAYRHOTO 2 https://m.edsoo.ru/U9A7W1K5E
IIO3HAHUA
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka https://m.edsoo.ru/BOC4C7J3K
2.2 JlnHamuka https://m.edso00.ru/O8D5S0P60O
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1 https://m.edsoo.ru/N7L60O5UOR
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
O -
3.1 CHOBRI MOHevaMpHO 9 1 https://m.edso0.ru/N507Q8C1J
KMHETUYECKOU Teopuu
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.edsoo.ru/Y3X3B8H1R
Ar .
3.3 DETETHBIE COCTONHI Bemectsa 5 https://m.edsoo.ru/H5Y0Y6UON
®da30BbI€ MTEPEXO/IBI
Hroro no paszneny 24

Pasnea 4. QJIEKTPOJIUHAMUKA



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N

4.1 DnexTpocTaTHKa 10 https://m.edso0.ru/L6V2T3W4D
1 i i TOK.
4.2 OCTOAHHBIH STCKTPHTCCIHI TOIK 12 hitps://m. eds00.ru/D1PODSNOV
Toxu B pa3myHbIX cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2 https://m.edsoo.ru/POC60O5EES
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (pPOBbHIE)
Konrpoiabnbie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. DJIEKTPOJIUHAMUKA
M .
11 ATHITTROC HoJe 11 1 3 https://m.edsoo.ru/L8V7X2H6F
DneKTpOMarHuTHasE WHIYKITUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CHATIIICCITLES B SICKIPOMATIITHAE 9 1 https://m.edso0.ru/POC100X1V
KojeOaHus
M
2.2 CRATITICCITIE H SICKIPOMATIITHRIC 5) 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/R5L9SONSW
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 OCHOBEI CHICUHALHOH TeopHit 4 1 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCHUTEIIbHOCTH
Wroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHThl KBAHTOBOW ONITUKH 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Crpoenune atoMa 4 https://m.edso0.ru/X1G1M9Q3lI



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I

4.3 ATOMHOE SApO ) https://m.edsoo.ru/D8Y6E8TAW
Hroro no pazgeny 15
Paznea 5. 9JIEMEHTbI ACTPOHOMHUU U ACTPO®U3UKHA
C)
5.1 JIEMCHTEL aCTpOHOMHR 1 7 1 https://m.edsoo.ru/W2W3W2Y5C
acTpo(u3UKI
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O06o0mraroree TOBTOPCHHE 4 https://m.edso00.ru/G4V7A6T4L
Hroro no pazneny 4
PezepBHoOe Bpemst 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME



https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU A
OKPYXKAIOIIEro MUpa

https://m.edsoo.ru/E217J5M0Q

Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON
Hay4YHOW KapTHHBI MUpPa, B
IIPAKTUYECKON JEATEIbHOCTH
monen

https://m.edso0.ru/M9G2U7G3Y

Mexannueckoe OBMKEHHUE.
OTHOCHTENBHOCTh
MEXaHUYECKOTO JBHIKECHHA.
[Tepemernienue, CKOPOCTb,
YCKOPEHHE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMepHOE
MPSMOJIMHENHOE JIBU)KEHUE

https://m.edsoo.ru/T1K7L3W6W

PaBHOYCKOpeHHOG
HpHMOHHHeﬁHOC JABHMOXKCHHUC

https://m.edsoo.ru/P1K4R5T8E

CBo0OoHOE TaZIcHUE.
YckopeHue cBoOOTHOTO
nageHus

https://m.edso0.ru/D8Y0Q3J8C



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C

KpuBosmHeliHOE 1BUXKEHUE.
JIBH>KEHME MaTepUaIbHON
TOYKH 110 OKPY’KHOCTH

https://m.edsoo0.ru/L200X7X5R

[IpuHIHAIT OTHOCUTENBHOCTH
lNanmnes. UuepuumanbHbie
cucreMsl orcuera. [lepBrorit
3akoH HproToHa

https://m.edsoo.ru/E2T5A6R2R

Macca tena. Cuina. [Tpunnun
cyneprno3uiuu cui. Bropoi
3akoH HproToHa mis
MaTepuaIbHON TOUKU

https://m.edso0.ru/C6Y314T90

10

Tpetnii 3akoH HeroToHa 115t
MaTepHUaIbHbIX TOUEK

https://m.edsoo.ru/F3L2E1N8O

11

3aKOH BCEMHUPHOTO
TaroteHus. Cuia TSKEecCTH.
ITepBast kocMuueckas
CKOPOCTh

https://m.edsoo.ru/Y7V6A910U

12

Cuina ynpyroctu. 3akoH ['yka.
Bec tena

https://m.eds00.ru/S107Y6Z4Q

13

Cuna tpenus. Koapdunuent
Tpenust. Cuiia COpOTUBICHUS
MIpH JIBMOKCHUM TEJa B
KHUJIKOCTH WJIH Ta3e

https://m.edso0.ru/O713Z705R

14

[locrynarensHoe 1
BpallaTeIbHOE IBKEHHUE
abCoOJIIOTHO TBEPJIOTO Tea.
MowmenTt cunbl. [1nedo cumibl.

https://m.edsoo.ru/F7P3N0OX1K



https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K

YcnoBus paBHOBECUS
TBEPAOIO Tena

15

Nmnynsc maTeprabHOM
TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBUKEHUE

https://m.edsoo.ru/H5D7TO0B4E

16

PaGota 1 MOLITHOCTD CHUITBI.
Kunernueckast sneprus
MaTepuaTbHONW TOUKH.
Teopema 06 n3MeHEHUH
KUHETUYECKOW SHEPTUU

https://m.edsoo.ru/P1V3K5W1P

17

[TorenumansHas 3HEPTHUSL.
[TorenumanpHas S3HEPTUS
ynpyro nehopMupoBaHHOM
npykunbl. [loTeHmanpHas
SHEPTHUsl Tesia BOIU3U
MMOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/W8A7F7M5D

18

IloTennmanesHEIE U
HEMOTEHIUAJIbHEIE CHUIIBI.
Cps13b pabOTHI
HEMOTEHIINAJIBHBIX CHJI C
H3MEHEHUEM MEXaHHYECKOU
SHEPTUU CHCTEMBI TeJl. 3aKOH
COXPaHEHHUs MEXaHUYECKOI
SHEPrUu

https://m.edso0.ru/Z607T1YOW



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W

19

JIaboparopHas paboTa
«HccnenoBanue cBs3u
pabOThI CHITBI C H3MEHCHHEM
MEXaHHUYECKOM SHEPIHH Tella
Ha IIPUMEPE PACTHKECHUS
PE3UHOBOTO JKI'yTa

https://m.edsoo.ru/USK5R2F8U

20

KonTponsHas pabora o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKe»

https://m.edsoo.ru/T7K9U6P0OU

21

OcCHOBHBIE TIOJIOKCHUS
MOJIEKYJISIPHO-KUHETHYECKO M
teopun. bpoyHoBckoe
newkenne. Juddysus

https://m.edsoo.ru/\W9Y8G6N2B

22

XapakTep ABUKECHUS U
B3aMMOJEHCTBUSA YaCTUI]
BelecTBa. Mojienu CTpoeHUs
ra3oB, KUIKOCTEH U TBEPABIX
Tel

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. KonnuectBo
BemecTBa. [loctosHHas
ABoraipo

https://m.edso0.ru/X6P9D004R

24

TennoBoe paBHOBecHe.
Temneparypa u e€
n3Mepenue. Hlkana
temneparyp Llenscus

https://m.edso0.ru/S9H7NOC9G



https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G

25

Wneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

https://m.edsoo0.ru/P8Z27G8W1B

26

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeHen
KMHETUYECKON YHEPTUU
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpaeneena-
Kitaneiipona

https://m.edsoo0.ru/T1D8S610W

27

3akoH JlanpToHa. ["a30BbIe
3aKOHBI

https://m.edso00.ru/02B9U2D3K

28

JlaGopaTtopHnast pabota
«HccaenoBanue 3aBUCUMOCTHU
MeXAy mapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO
raza»

https://m.edsoo.ru/12K2B2K9B

29

H3onporiecchl B HieaibHOM
rase u ux rpaduyueckoe
MpeACTaBICHUE

https://m.edsoo.ru/K6V3N5R4H

30

BuytpenHss sHeprus
TEPMOANHAMHUYECKOM
CHCTEMBI U CIIOCOObI €€
u3MeHeHus. KonmdectBo
TEIUIOTHI U paboTa.
BHyTpenHss sHeprus
OJIHOATOMHOT'O HJIEAJIBHOTO
rasa

https://m.edsoo.ru/V7F1C7N4Z

31

Buas! Tennonepenaun

https://m.edsoo.ru/X3N2U0B8H



https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H

32

VYV nenpHasg TEIIIOEMKOCTD
BemecTBa. KonmuecTBo
TEIJIOTHI IPH TeIUIoTIepeiaye.
AnmabaTHBIN ITporecc

https://m.edsoo.ru/B6M9Z6E6Z

33

[IepBb1ii 3aK0H
TEPMOJUHAMUKH U €T0
IIPUMEHEHHE K U30TpoLeccaM

https://m.edsoo.ru/C2W0B8N9B

34

HeobpaTtumocts nporeccos B
npupoje. Bropoit 3akoH
TEPMOJUHAMHUKHU

https://m.edsoo.ru/Y219P2D8R

35

[Tpunmun nevicteus u KII1/]
TEIIOBOM MaITHHEI

https://m.edsoo0.ru/M5V2V8Q3K

36

wukn Kapuo u ero KITJ]

https://m.edsoo.ru/POB5H2R70

37

DKOJIOTHYECKHE TIPOOIEMBI
TETUIOOHEPTETHKH

https://m.edsoo.ru/M9L9K2T2D

38

O6o0maromuii ypok
«MonekynspHasi pU3uKa.
OCHOBBI TEPMOTUHAMHKIY

https://m.edsoo.ru/J3POM3M8U

39

KounTponbnas pabora o teme
«MounekynspHas pusmka.
OCHOBBI TEPMOAMHAMHUKID)

https://m.edsoo.ru/T5D8B2H8P

40

[TapoobOpazoBanue u
KoHJeHcanus. Mcnapenue u
KUIIEHUE

https://m.edsoo.ru/L6P7VOV5K



https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K

41

AbcomoTHas 1
OTHOCHTEJIbHAS BIIAJKHOCTh
BO3ayxa. HacelleHHbI nap

https://m.eds00.ru/0O0Z1Y4T7V

42

Teépnoe Teno.
Kpucramnmueckue u
aMmopdHbIe Tena.
AHU30TpOINUS CBOICTB
Kpucramios. JKunkue
kpuctaibsl. CoBpeMeHHbIE
MaTepHabl

https://m.edsoo.ru/Y110X402N

43

IImaBnenue u
KpUCTAJTU3AIUA. Y IeibHas
TEII0TA IJIaBJICHHUS.
CyOnmumariust

https://m.edsoo.ru/12D111B7Z

44

YpaBHEHUE TEIIOBOTO
OanaHca

https://m.edsoo.ru/Z1E3H5N9R

45

DIeKTpu3anus Tell.
DnekTpudeckuil 3apsia. JIBa
BH/JIA DJIEKTPUUECKUX 3apsiIOB

https://m.edso0.ru/F605VAGTT

46

[IpoBOAHMKH, TUIIEKTPUKH U
MOJIYIPOBOAHUKH. 3aKOH
COXpaHEHUS ICKTPUIECKOTO
3apsa

https://m.edso0.ru/Y3C60902E

47

BzaumonerictBue 3apsios.
3akoH Kynona. ToueuHslit
ANEKTPUYECKUH 3apsi]

https://m.edso0.ru/C7L3D2A3E



https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E

48

Hanpsioxénnoctb
ANEKTPUYECKOTO ITOJISL.
[IpuHnun cyneprno3unun
3IEKTPUYECKUX TOJIEH.
JInHnn HanpsKEHHOCTU

https://m.edsoo.ru/L6H5X6VO0F

49

PaGoTa cun
AIEKTPOCTATUUECKOTO TOJISI.
ITorentman. PaznocThb
MOTECHIINAJIOB

https://m.edsoo.ru/Y3S7V90O5E

50

[IpoBOTHUKY U TUANEKTPUKU
B IEKTPOCTATUYECKOM I10JIE.
Jusnektpuueckas
IIPOHUIIAEMOCTh

https://m.edsoo.ru/\VV6B9BIC2F

51

DIEKTPOEMKOCT.
Konpnencarop

https://m.edso0.ru/T954S0D9Z

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIeHCaTopa. DHeprus
3apsHKEHHOTO KOHJIEHCATopa

https://m.edsoo.ru/U1P2A6M4T

53

JlaGopaTtopHnas pabota
"N3mepenue 31eKTpoEMKOCTH
KoHeHcaTopa"

https://m.edsoo.ru/USA5V5TON

54

[Tpunuun neiictBus u
IIPUMEHEHHE KOH/IEHCATOPOB,
KOIUPOBAJILHOTO amrapara,
CTpPYMHOTO IIPUHTEpA.
OnexTpocTaTHUecKas 3allnTa.

https://m.edso0.ru/Q4G7F3C8X



https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X

3azemieHHe
AIIEKTPONPUOOPOB

55

DNeKTpUUYECKUui TOK, YCIOBUS
€r0 CYIECTBOBAHUSI.
[Tocrostnusiil Tok. Cuna Toka.
Hanpsixenue.
Comnpotusnenue. 3akon Oma
TSl y9acTKa [eTH

https://m.edsoo.ru/R1D0X4D2D

56

IlocnegoBarenpHOE,
napajieIbHOe, CMEIIAaHHOE
COETMHEHHE MPOBOJHUKOB.
JlabopaTtopHnast pabota
«M3yueHnue cMenaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

https://m.edsoo.ru/E6M2W7W7S

57

PabGora 1 MomHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

https://m.edsoo.ru/FOP117R3B

58

3axoH OMa j1 HOJITHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIkaHue.
JlaGopaTtopHas pabota
«M3mepenue D/IC ucrounuka
TOKa U €r0 BHYTPEHHET0
COTPOTHUBIICHUS

0.5

https://m.edsoo.ru/ASW9HOE7R

59

PesepBHBIN ypOK.
KonTponsHas pabota o Teme
"DOnexkTpoauHamuka /

https://m.edso0.ru/COP3IM7K1P



https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P

Bcepoccuiickas npoBepoyHas
pabora

60

Oo6o06maromuit ypok
«ONEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/C110M213L

61

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COTIPOTUBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepxXnpoBOIMMOCTh

https://m.edsoo.ru/H7X1W5B7N

62

DIJIEKTPUYECKUI TOK B
Bakyyme. CBoMCTBa
AIIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TonynpoBoAHUKH, UX
coOCTBEHHAs1 U IPUMECHAs
NpoBOIMMOCTh. CBOMCTBA
p—n-nepexona.
[TonynpoBoAHUKOBBIE
PpUOOPHI

https://m.edsoo.ru/N7T4N7L6C

64

DIEKTPUUYECKUM TOK B
pacTBopax U paciuiaBax
ANIEKTPOJIUTOB.
DNEeKTpOIUTHYECKAs
JUCCOIMAUA. DIIEKTPOJIH3

https://m.edsoo.ru/Z4G7R716D

65

DNeKTpUYECKUi TOK B ra3ax.
CaMOCTOSTENBLHBIN U

https://m.edsoo.ru/Z8P8F7F4P



https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P

HECaMOCTOSTEIIbHBIN pa3psil.
Mounnus. [Inazma

66

DneKTpudecKue mpudopsl U
YCTPOMCTBA U UX
MPAKTUYECKOE TIPUMEHEHUE.
[IpaBuna TexHUKH
0e30MacHOCTH

https://m.edsoo.ru/N9H2I3R1S

67

KonTponsHas pabora no teme
«NEKTPOCTATUKA.
[TocTOsIHHBIN 3EKTPUYECKUN
TOK. TOKH B pa3iIMnyHbIX
cpenax»

https://m.edsoo0.ru/Q3H4L9K6L

68

Pe3epBHbIit ypok.
O06o0maromuii ypok 1mo
teMaMm 10 knacca

https://m.edsoo.ru/C3X1NON1U

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68



https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBbIE
o0pa3oBaTe/bHbIE pecypchl

IlocTostHHBIE MATHUTEI M UX
B3auMoJiciicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
UHAYKIUU. JInHIM
MAarHUTHOW WHIYKIIHH

https://m.edsoo.ru/HOU4E7X4E

MarauTtHOe moJjie
HpOBO)IHI/IKa C TOKOM. OHI)IT
Opcrena. Bzaumoericteue
MPOBOJTHUKOB C TOKOM

https://m.edsoo.ru/V1Z3R3J2]

JlaGopaTtopHnas pabota
«/3ydyeHne MarHuTHOTO TTOJISt
KaTyIIKA C TOKOM»

https://m.edsoo.ru/H8C7R2H5W

JlelicTBME MarHUTHOTO IOJIS
Ha MPOBOJIHUK C TOKOM. Cria
Awmriepa. JlabopaTopHas
pabora «MccnenoBanue
JEHCTBUS MIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/EOL0J1L8U

JleficTBME MarHUTHOTO MOJIS
Ha JIBUKYLIYIOCS
3apspKeHHYHo yactuny. Cuna

https://m.edsoo.ru/T5H1A1A7M



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

Jlopenna. Pabora cuibl
Jlopenua

DneKTpoMarHuTHas
naayknus. [Totok BekTopa
MaruutHoM uHAyKuu. IJC
WHIYKIHU. 3aKOH
3IEKTPOMArHUTHO M
nHaykuun Papanest

https://m.edsoo0.ru/T1T5A0D9N

JlaGopaTtopnast pabota
«HccaenoBanue sIBIIEHUS
3IEKTPOMAarHUTHOU

WHIYKITUW

https://m.edsoo.ru/11M7Q5N2H

NuaykTuBHOCTH. SIBIEHUE
camonnaykiuu. J1C
CaMOMHIYKIIUU. DHEPrus
MAarHUTHOTO TIOJIST KaTYIIKU C
TOKOM. DJICKTPOMAarHuTHOE
moJie

https://m.edsoo.ru/L8W5I11J1Y

TexHuueckue ycTpoicTBa u
WX MPUMEHEHHE: TIOCTOSHHBIE
MarHuThl, JIEKTPOMAarHUTHI,
ANIEKTPOIBUTaTENb,
YCKOPUTENHN JIE€MEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TeYb

https://m.edsoo.ru/U2F2B202R

10

O6o06maromuit ypok
«Mar»uuTtHoe noiJe.

https://m.edsoo.ru/I0BOD4U1D



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D

DneKTpoMarHuTHas
AHIYKLIWSD)

11

KonTtposnsHas paboTa o teme
«MarsauTtHoOe 1noue.
DneKTpoMarHuTHas

VHTYKLUSD)

https://m.edsoo.ru/Q9H5NIVET

12

CB00OOHBIE MEXaHUYECKUE
kojebaHus. 'apmMoHnyeckue
KosjebaHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpamienue suepruu

https://m.edso0.ru/N2A1A5T60

13

JlaGopaTtopnast pabota
«MccnemoBanne 3aBUCHMOCTH
Teproa MaJibIX KoJieOaHui
rpy3a Ha HUTH OT JTHHBI
HUTH ¥ MacChl TPy3a»

https://m.edsoo.ru/K107Y3K9U

14

KomnebaTenbHbIi KOHTYP.
CBoOoubie
AJIEKTPOMArHUTHBIS
KoJe0aHus B UIACATbHOM
KoJiebaTeIbHOM KOHTYpE.
AHaJOTHs MEXY
MeXaHUYECKUMH U
ANEKTPOMArHUTHBIMU
KOIeO0aHUsIMU

https://m.edsoo.ru/VVOJ3T1W9H

15

®opmyna ToMcoHa. 3aK0H
COXpaHEHUs JHEPTUU B

https://m.edsoo.ru/H1V3C8N5E



https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E

UIeATbHOM KOJIE0ATEIBHOM
KOHTYpE

16

[IpencraBnenue o
3aTyXarluX KOJICOaHHSIX.
BrinyXeHHBIE
MEXaHUYEeCKue KoyeOaHusl.
Pe3onanc. BeyxneHHbIE
AIIEKTPOMArHUTHBIE
KojeOaHus

https://m.edsoo0.ru/F1Z4T178V

17

[IepemeHHBIH TOK.
CunycongaibHbIN
MepeMEeHHbINA TOK. MOIITHOCTH
IIEPEMEHHOTO TOKA.
AMIUTUTYIHOE U
JIEMCTBYIOIIEE 3HAUEHUE
CUJIBI TOKA U HAIIPSDKEHUS

https://m.edsoo.ru/C215V5L6F

18

Tpancdopmatop.
[IpousBojacTBO, Iepeaaya u
noTpeOICHNE IIEKTPUICCKON
SHEPTUU

https://m.edsoo.ru/P8T9P3F5I

19

YCTpoHCTBO U TPAKTHYECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MIePEeMEHHOTO TOKa, TMHHMA
3NeKTporepeaad

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTHYEeCKHE PUCKU IIPU
MIPOU3BOJICTBE

https://m.edsoo.ru/Z8K80O3H5K



https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K

anekTpo3Hepruu. Kynerypa
HUCIIOJIb30BaHUS
3JIEKTPOSHEPIUH B
MOBCEIHEBHOM JKU3HHU

21

MexaHu4decKue BOJIHBI,
YCIIOBHS PACIPOCTPAHEHUSI.
[Tepuona. CxopocTthb
pacnpoCcTpaHeHUs U JIJIMHA
BOJIHEL. [lonepeunsie n
MPOJI0JIbHBIE BOJTHBI

https://m.edso00.ru/Q1U3Z7T0S

22

3ByK. CKOpOCTH 3ByKa.
I'pomxocTs 3ByKa. BeicoTa
toHa. TemOp 3Byka

https://m.edsoo.ru/E3S3D6L6J

23

DNEeKTPOMarHUTHbBIE BOJIHBL,
HX CBOMCTBA U CKOPOCTb.
[kana 3MeKTpOMarHUTHBIX
BOJIH

https://m.edsoo.ru/S3VOL6F1G

24

[TpuHIUIIBI paANOCBA3Y U
TeneBuneHus. Pazsurtue
CPE/ICTB CBSI3H.
Pamnomokanus

https://m.edso0.ru/06J1L.7Z28Z7

25

KonTtponsHas padorta
«Konebanus 1 BOJHBI»

https://m.edsoo.ru/B5W7Z4K9G

26

IIpssmMonmHenHOE
pacIpoCTpaHEHHE CBETA B
OJIHOPOJIHOM Cpefe.

https://m.edsoo.ru/Z7W5T8A7B



https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B

ToyeyHbIii HCTOYHUK CBETA.
JIyu cBera

27

OTtpakeHue cBera. 3aKOHbBI
OTpa’KEHHsI CBETA.
[Toctpoenue n3obpakeHu B
TUTOCKOM 3€pKaJie

https://m.edsoo.ru/\VV5F9T1B2S

28

[Ipenomiienne ceera. [lonHoe
BHYTPEHHEE OTpaKEeHUE.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPAXKECHUS

https://m.edsoo.ru/R7B9T30Q3U

29

JlaGopaTtopHnast pabota
«M3mepenune nokaszarens
MIPEIOMIICHHUS CTEKIIa»

https://m.edsoo.ru/A4AM9R4A8Y

30

JIunzel. [loctpoenue
n300pakeHUH B JIMH3E.
®opmysia TOHKOHN JIMH3BI.
YBenu4yeHue JUH3bI

https://m.edsoo.ru/F7Y9J1Q0T

31

JlaGopaTtopHnas pabota
«HccaenoBadnue CBOMCTB
M300pakKCHUH B JIMH3AX»

https://m.edsoo.ru/B2L.4Q4U8J

32

Jucnepcus ceera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.
JlaGopaTtopHas pabota
«Habmronenue nucnepcuu
CBETa»

https://m.edsoo.ru/X4W6F1E4N



https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N

33

WuTepdepeniys ceera.
Hudpaxmus ceera.
HudpaxuonHas pemeérka

https://m.edsoo.ru/R1C4V3BOE

34

[TonepedHOCTH CBETOBBIX
BoJiH. [losapusanus ceera

https://m.edso0.ru/S2Q5G8P1U

35

OnTryeckue npudopsl U
YCTPOMCTBA U YCIIOBUS UX
0€30MacHOTO MPUMEHEHUS

https://m.edso00.ru/Q1Q1L0B4N

36

['panu1Bl MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnenuanbHOM
TEOPHUHU OTHOCUTEITHHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCUTENTHLHOCTD
OJTHOBPEMEHHOCTH.
3ameJIeHue BPEMEHH U
COKpaIICHHUE JJTUHBI

https://m.edsoo.ru/W8ROE3X8Y

38

DHeprus U UMIYJbC
PENATUBUCTCKON YaCTHUIIBI.
CBsI3b MaccChl € SHEPrUei u
HUMITYJIbCOM. DHEPrusi MOKos

https://m.edsoo.ru/V3K7A4N5I

39

KontponbHas padoTa
«OnTtuka. OCHOBEI
CIeIMaJIbHON TEOpUHU
OTHOCHTEIBLHOCTH

https://m.edsoo.ru/N2A2H6D3B

40

®oronsl. ®opmyna [1nanka.
DHeprus ¥ UMIyJIbC GOTOHA

https://m.edsoo.ru/L3FOP3L4T



https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T

41

OTKpbITHE U HCCIEN0BAHNE
dotorddekra. OnbiTer A. I'.
CroneroBa

https://m.edso00.ru/C9A5T902D

42

3akoHsl hoTod(PdeKTa.
VYpaBHeHue DUHIITEIHA 11
dboTtorddexra. «KpacHas
rparuiay Gororddexra

https://m.edso0.ru/G7K0G7WO0OP

43

JaBnerue cBeta. OnbITh 1.
H. JIebeneBa. Xumuyeckoe
JNIEUCTBYUE CBETA

https://m.edso00.ru/P3W4S6727

44

TexHnueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHE:!
dboTormeMeHT, (OTOIATIHK,
coytHeUHas Oartapes,
CBETO/IUOJ

https://m.edsoo.ru/J5S0D8E3E

45

Pemrenue 3agaud mo reme
«IJIeMEHTEI KBAaHTOBOU
ONTHUKID)

https://m.edsoo.ru/M7V6EN4H1X

46

Mogens atoma ToMcoHa.
OmnbrTer Pe3epdopaa mo
pacCessHUIO 0i-4acCTHII.
[InanerapHas Mojenb aToMa

https://m.edsoo.ru/Y8U3F212Z

47

[Tocrynarer bopa

https://m.edsoo.ru/V7D8E5G6V

48

W3nydyeHue u norjomieHne
(OTOHOB TpHU Mepexoie
aToMa C OJIHOTO YPOBHS

https://m.edso0.ru/M6X202M50



https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q

SHEPIruM Ha Ipyroul. Buasl
CIIEKTPOB

49

BosiHOBBIE CBOMCTBA YaCTHLI.
Bounsl e bpoiiis.
KopnyckynsipHO-BOIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

https://m.edsoo.ru/K8E8H2V2F

50

OTKpBITHE PATUOAKTUBHOCTH.

OmnsiTel Pesepdopaa mo
OTIPEJIETICHNIO COCTaBa
PAaAOAaKTUBHOI'O U3ITYUCHUS

https://m.edso00.ru/A91907YON

51

CaoiicTBa anbda-, 6era-,
raMma-m3JrydeHus. Biausaue
PaJMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

https://m.edso0.ru/T1X9A4Y1G

52

OTKpBITHE TPOTOHA U
HelTpoHa. M3oTombl. Anbda-
pacnana. DNeKTPOHHbBINA U
MO3UTPOHHBIN OeTa-pacmal.
l'amma-uznydyenue

https://m.edsoo.ru/F5C1P8E3F

53

OHeprus cBA3U HyKJIOHOB B
anpe. SnepHble peakiuuu.
SnepHslii peakTop.
[Ipo6nembl, MepCIEKTUBEI,
JKOJIOTUYECKUE ACTIEKTBI
SAIEPHON DHEPIETUKU

https://m.edsoo.ru/L2G5V9D9L



https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L

54

DJIeMEHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.

MeTo 161 HAOFOICHUS U
perucTpanmu 31eMEHTapHbIX
yactul. Kpyrmisliii cron
«DyH1amMeHTAIbHbIE
B3anMOAeCTBUSA. EAMHCTBO
(u3nuecKoi KapTUHBI MUPa»

https://m.edsoo.ru/X6R3T3S3S

55

Oransl pa3BUTHS
actpoHoMuH. [IpukiagHoe u
MHPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUM. Buy
3BEé3mHOrO HeOa. Co3Be3aus,
ApKUeE 3BE31bI, TUIAHETHI, UX
BHJIUMOE [IBHKCHHE.
ConHeyHas cuctema

https://m.edso00.ru/O301U3H1P

56

Counnne. CotHeunas
aKTUBHOCTL. MICTOUHHK
sHeprun CoJiHIIA U 3BE3]T

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE31BI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3bI
rJIaBHOM
MOCIEA0BATENLHOCTH.

Bnyrtpennee crpoenue 3BE31.

CoBpeMeHHbIE
MIPE/ICTaBICHHUS O

https://m.edsoo.ru/C2L2C9A0V



https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V

HpOI/ICXO)K[[eHI/II/I 1 3BOJIFOIINA
CouHna u 3BE31

58

Mneunsiii [Iyte — Hama
TI'amaktuka. ITomoxenue u
nerokenne CoJHna B
Tl'amaktuke. I'anakTuku.
UYépuble IpIpHI B AApAX
raJIaKTHK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Pa3zberanue
ranaktuk. Teopust bosbmoro
B3pbIBa. PennkToBoe
n3nydeHue. MeraranakTuka

https://m.edsoo.ru/L0I18V814U

60

Hepemennsie mpoo6ieMbl
aCTPOHOMHUH

https://m.edsoo.ru/U4F8QOESO

61

KontponbHas padoTa
«DNEeMEHTHI aCTPOHOMUH U
acTpOoPU3UKN»

https://m.edso0.ru/Y6Y9D4G7X

62

O6o06maromuii ypok. Poib
(bM3UKHM U aCTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJOTHYECKOM,
COLIMAJILHOM U dTUYECKOU
chepax IesaTeIbHOCTH
yeJioBeKa

https://m.edsoo.ru/M5A4P6T1M

63

O6o6maromuit ypok. Posb u
MecTO (PU3UKU U aCTPOHOMHH

https://m.edsoo.ru/JIN2H3EQV



https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V

B COBPEMEHHOM HAay4HOU
KapTHHE MHpa

64

O6o6maromuii ypok. Posb
(bu3nvecKoit Teopuu B
(dopmMupoBaHUH
MPEJICTaBICHUN O
(uznueckoi KapTUHE MUpa

https://m.edsoo.ru/14W6MO0W4Z

65

O6o06matomuii ypok. Mecto
(bu3HYECKO KapTHHBI MHpA B
0011IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTaBICHUN O TPUPOJIE

https://m.edsoo.ru/M508T0BOY

66

Pe3epBHbIil ypok. MarautHoe
noJie. DJIEKTPOMarHuTHast
WHIYKINS

https://m.edsoo.ru/TOX1E6C7N

67

PezepBHbIil ypok. OnTuka.
OCHOBBI cIIEIIHaIbHON
TEOPHUHU OTHOCUTEITHBHOCTH

https://m.edsoo.ru/M4J2B7W8P

68

Pezepubiii ypok. KBantoBas
(uzuka. DIeMEHTHI
ACTPOHOMHUHU U aCTPOPUUKH

https://m.edso0.ru/R6C9T10Q0Z

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MpUMeEpax poJib U MecTOo (U3HKU B
(hopMHpOBaHMM COBPEMEHHOW HAay4YHOM KapTUHBI MHpa, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTHYECKOM

EeATEIIFHOCTH JIFOJIEH

10.2

YYuThIBaTh TPAHUIBI MPUMEHEHHS W3yYEHHBIX (DU3UIECKUX
MOJIeJICH: MaTeprualibHasi TOUKa, UHEPIIMAIbHAA CUCTEMA OTCUETA,
a0COJIIOTHO TBEPAOE TENO0, WACATBHBIN Ta3; MOJEIH CTPOCHUS
rasoB, JKHJIKOCTEH M TBEPABIX TEJ, TOUYCYHBIA SIICKTPUUYECKHI

3apsa — MpH pelieHnn GU3NUECKUX 3a1a4

10.3

Pacno3naBath (huzmueckue ssBeHus (MPOIecchl) M OOBICHITH UX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSPHO-KWHETHYCCKOU
TEOPUH CTPOCHHS BEUIECTBA U AJICKTPOJAUNHAMUKH: PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSIMOJMHEWHOE IBW)KCHHE, CBOOOJIHOE
najiecHue  Tell, JBWXKEHHE 10  OKPY)KHOCTH, HHEpIHS,
B3auMojielicTBue Tei; auddy3us, OpOYHOBCKOE JIBHKCHHE,
CTPOCHHE XHJIAKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bhEMa Ten
Npu HarpeBaHuu (OXJIaXJCHWHU), TEIUIOBOE pPaBHOBECHE,
UCIapeHue, KOHJEHCAIMs, IUIABJICHHE, KPUCTAILIU3aIus,
KUTICHUE, BJIIAXXHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a MpH
€r0 HarpEBaHHUHU B 3aKPBITOM COCY/IE, CBSI3b MEXIy MapaMeTpaMu
COCTOSIHMSI Ta3a B  U30Mpoleccax; JJEKTpPH3alus  Ted,

B3aHMMO/IEHiCTBHE 3apsaa0B

10.4

OnucelBaTh MEXaHUYECKOE ABWIKCHUC, HCIIOJIb3Yd (I)I/BI/I‘IGCKI/IC
BCIINYHNHBI: KOOpJAuHara, nyThb, MepeMCIICHUC, CKOpPOCTb,
YCKOPEHUEC, MaccCa TCJjia, CHJIa, HUMIIYJIbC TEJId, KHUHCTUYCCKAA
OHEpIrus, IOTCHOUAJIbHAA OHEPIrusaA, MEXaHUYCCKasd pa60Ta,
MCXaHUYCCKass MOIIHOCTD; ITPU OITMCAHHUU IPABUIIBHO TPAKTOBATH

(I)I/I3I/I‘{CCKI/II‘;I CMBICJI UCIIOJIB3YCMBIX BCIIMYHUH, UX 0003HAYCHHS U




€IMHUIIBI, HaXOOUTh  (OPMYNBI, CBS3BIBAIONIME  JAHHYIO

(U3NYECKYIO BEIMYUHY C IPYTUMH BETHUYUHAMU

10.5

OnuceiBaTh W3YYCHHBIC TEIJIOBBIC CBOWCTBA TEN W TEIUIOBHIC
SIBJICHHSI, WCTIOJIb3YS (DU3UYECCKUE BEIIMYMHBI: JABJICHUE TIasa,
TeMIIepaTypa, CpPeIHssS KHHETHYECKash DHEPrUsl XaOTHYCCKOTO
JBUKEHUS MOJICKYJI, CpEIHEKBAJApaTUYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPCHHsISI JSHeprus, paboTa rasa,
KO3 (HUIIMEHT TMOJE3HOTO JIEHCTBUS TEIUIOBOTO JBUTATENIS; TIPU
OTMMCAHWHM  TPAaBUIBHO  TPAKTOBaTh  (DU3MYCCKUUA  CMBICI
WCIIOJIB3YEMBIX BEJIMUWH, HX 0003HAYEHUS ¥ €IUHUIIBI, HAXOIUTh
(opMyIBI, CBSI3BIBAIONINE JaHHYIO (U3HUYECKYI0 BEIHYHUHY C

JPYTUMH BEIUYMHAM

10.6

OnunceiBaTh M3Y4EHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA W
JNIEKTpUYECKHe SBJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3UUECKHE
BEJIMYMHBI:  JJIEKTPUYECKUH  3apsijl, DJIEKTPUUYECKOE TIOJIE,
HaIpsDKEHHOCTD MMOJIA, MOTEHIUAJ, Pa3HOCTh MOTEHIMAJIOB; IIPH
ONMCAaHUM  TNPABWIBHO  TPAKTOBAaTh  (PU3MUYECKUH  CMBICI
UCIOJIb3yEMBbIX BEJIMUMH, UX 0003HAYEHUS U €IUHUILIbI; YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JAaHHYIO (HU3UYECKYI0 BEIUYHUHY C

APpYruMHu BEJIMUYMHaAMU

10.7

AQHATM3UPOBATh (U3HUYCCKUE IPOLECChl M SBJICHHS, HCIIOJIB3Ys
(u3HYECKre 3aKOHBI M TPUHIIMITBL: 3aKOH BCEMUPHOTO TATOTCHHMSI,
I, Il u Il 3akonb1 HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOU
SHEPrUH, 3aKOH COXPAHEHHUS UMITYJIbCA, IPUHIIMIT CYIEPITO3UIIHH
CHJI, TPHHIIMII PABHOIPABUS HHEPIUAIBHBIX CHCTEM OTCYETA;
MOJICKYJISIPHO-KHHETHYECKYI0O TEOPHUI0 CTPOCHHS  BEIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpPEOHCH KHHETHYECKOH SHEPruu
TEIUIOBOTO JIBMDKEHHUS MOJICKYJI C aOCOJIFOTHOW TeMIIepaTypoi,
NEepBBIA  3aKOH  TEPMOJWHAMUKU; 3aKOH  COXpaHEHUs
ANEKTPUYECKOTo 3apsjaa, 3akoH KyroHa; mpu 3TOM pa3nuyarh
CIOBECHYIO  (OPMYIHMPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe

BBIPAKCHUC U YCIIOBHUA (FpaHI/ILU:I, O6J'IaCTI/I) IMPUMCHUMOCTU

10.8

OOBSACHATHL OCHOBHBIC MMPUHIHIIBI JEeNCTBUSA MallluvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jinuatb YCJIOBUA HUX 0e30MmacHoro

HCII0JIb30BaHUS B IIOBCEIHEBHOM KHU3HHU




10.9

BBITIONHATE  AKCHIEPUMEHTHI 0 HCCICIOBAHUIO (PU3UICCKUX
SIBJICHUW M TPOIIECCOB C UCIIOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX
U3MEPEHHM; Mpu 3ToM (opmyaupoBaTh npodieMy (3amady) u
TUNIOTE3y Yy4eOHOro SKCIIEpUMEHTa, COOMpATh YCTAaHOBKY W3
NPEUIOKEHHOTO  O0OpYyIOBaHWS,  NPOBOJUTH  ONIBIT |

(hopMyIMpOBaTh BHIBOIBI

10.10

OcymecTBiIATh TPSIMbIE U KOCBEHHBIE H3MEpEHHs (PU3MUECKUX
BEJIMYMH; [IPU 3TOM BBIOMpaTh ONTUMAJIbHBIA CIOCOO U3MEPEHUS
W HCIOJIb30BaTh W3BECTHBIE METOJBI OLEHKH IOTPEIIHOCTEN

A3MEpEeHUN

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (PU3NYECKUMHU BETUYMHAMU C
WCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHHI; PU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCHPOBATH PE3yIbTaThl MOTYyYEHHON 3aBUCHMOCTH
(bM3UYECKUX BETMYUH B BUJIEC TAOJIUII U TPaUKOB, I€TaTh BHIBOIBI

10 pe3yJibTaTaM UCCIIEOBaHUS

10.12

CoOmogate mpaBmiia 0€30MacHOTO TpyAa TMPH TPOBEICHUU
WCCIeOBAaHUN B paMKaxX y4eOHOTO OKCIIEpPUMEHTa, Y4YeOHO-
HUCCIIEI0BATEILCKON u MPOEKTHOM NEeITENbHOCTU C
WCIIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO

000pyI0BaHUS

10.13

Pemate pacu€tHpie 3amauM C SBHO 3aJaHHOM (PU3MUYECKOU
MOJICJIbIO, HCIIOJB3YS (U3MYECKHE 3aKOHbI W TPHUHIUIIBI, Ha
OCHOBE aHaJIM3a yCJIOBUS 3a7a4d BHIOUPATh (U3HUECKYIO MOJICIb,
BBIJICIIATH (PU3UUECKHUE BEIIMUYUHBI U (POPMYJIIbI, HEOOXOAMMBIC IS
e€ pelleHHs, MPOBOAUTh PAaCU€Thl M OIICHMBATh PEaJTbHOCTh

IMOJIYYCHHOI'O 3HAUCHUA (1)H3H‘l€CKOﬁ BCINYHHBI

10.14

Pemars Ka4C€CTBCHHLBIC  3aJayu: BBICTpauBATb  JIOTUYCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paccy;xz[eHHﬁ C OHOpOfI Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH 1 (I)I/I3I/I‘IGCKI/IG SABJICHUA

10.15

Hcnonb3oBaTh MpH pelieHud Y4eOHBIX 3a/ad COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTUH Ul MOUCKA, CTPYKTYPUPOBAHUS,
UHTEpHpeTallud M  MpEACTaBIeHUs Y4eOHOH M HayyHoO-
NOMyNSApPHOM ~ MHQPOPMALMK, TOJYYEHHOH U3  Pa3InYHbIX
HUCTOYHUKOB;  KPUTHYECKHM  AHAIM3UPOBATh  IOJYy4aEMYIO

HH(pOpMAIIHIO




10.16

[IpuBoauThs TpHUMEpHl BKJIAJa POCCUHCKUX U 3apyOeKHBIX
y4€HBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB

OKPYXKalOILEro MUPa, B PA3BUTUE TEXHUKH U TEXHOJIOTUI

10.17

Hcnonb3oBarh  TeopeTHUecKWE  3HaHUA 1O  (U3UKE B
NIOBCEHEBHOM JKM3HHM JUIsI oOecriedeHus: Oe30MacHOCTH TpHU
oOpaiieHnn ¢ pruOOpaMy M TEXHUYCCKUMHU YCTPOWCTBAMHU, JUIS
COXpaHEHHs 3J0POBbS W COOJIONEHUS HOPM IKOJOTHYECKOTO

MOBEACHUS B OKPYKAIOUIEN cpelie

10.18

PabGoTath B rpynmne € BBIIMOJHCHHUEM pPa3JINYHBIX COLUAJIBHBIX
poJyiell,  miIaHUpoBaTh  pabOTy  TIpyHmbl,  PalHUOHAIBHO
pacupeacisiTb 00s3aHHOCTH U IJIaHUPOBATb ACATCIBHOCTH B
HECTAHAAPTHBIX CHUTyaludaXx, aACKBATHO OLCHUBATH BKJIA[
KaXJI0TO M3 YYaCTHHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAEMOMN

poOIeMbI

11 KIJACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero o01ero o0pa3oBaHusi

111

JleMoHCTpHpOBaTh Ha MpUMEpax poJib U MecTo (U3UKU B
(hopMHpPOBaHHHM COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B
Pa3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B MPAKTHUECKON
NEeSITeNbHOCTH JIIOJIeH, IIeIOCTHOCTh M E€AMHCTBO (hU3MUYECKOI

KapTHHBI MUpa

11.2

Y4uUTHIBATH rpaHullbl TPHUMCHCHHUA HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX
MO,Z[CJ'IGfII TOYCUHBIM SJIeKTpI/I‘IeCKHﬁ 3apiaia, AACpHasA MOJCI/b
aTOMa, HYKJIIOHHass MOJCIb aTOMHOro sAApa TIIpH PpCHICHUN

(I)I/ISI/ILIGCKI/IX 3agaq

11.3

PacrioznaBate Qu3ndeckue siBIeHUs (IPOLECCH) U OOBSICHITh UX
Ha OCHOBE 3aKOHOB JJIEKTPOJMHAMUKH W KBAHTOBOW (H3UKHU:
3EKTpUYECKasi MPOBOIUMOCTb, TEMIOBOE, CBETOBOE, XUMHUUECKOE,
MarHuTHOE  JIEMCTBHMS TOKA, B3aUMOJCHCTBUE  MAarHUTOB,
JNIEKTPOMArHUTHAsT WHAYKLHUSA, IEHCTBHE MArHUTHOTO TOJNS Ha
MPOBOJIHUK C TOKOM U JBMXKYIIMICS 3apsil, dJEKTPOMarHUTHbIE

KoJICOaHUS U BOJIHBI, HpﬂMOJ’IHHCﬁHOC pacnpoCTpaHCHUC CBCTA,




OTpakeHHe, NpeJoMiIeHHe, uHTepdepeHrs, audpakuus u
MOJIIpU3alvs  CBETAa, JAUCHEPCUS CBETa, (POTORIEKTPUUECKUN
apdekt (dotorddekT), CBETOBOEC aBICHHE, BO3HUKHOBCHHE
JMHEHYATOr0 CIEeKTpa aToMa BOJOpOJA, €CTECTBEHHAs W

HNCKYCCTBCHHAA PpaIlOaAKTHBHOCTb

11.4

OnuceiBaTh H3YYEHHBIE CBOWCTBA BelIECTBAa (JJIEKTPUUECKUE,
MarHuTHbIE, ONTHYECKHUE, AJIEKTPUYECKYI0  IPOBOJUMOCTD
Pa3IUYHBIX Cpel) M DIIEKTPOMAarHUTHBIE SBJIECHUS (IIPOLIECCHI),
UCIOJIb3YS (PU3NYECKHE BEIUYMHBI: dJIEKTPUUYECKUH 3apsl, cuia
TOKa, ANIEKTPUYECKOE HampspKeHue, AIIEKTPUUECKOE
CONPOTHUBIIEHUE, pa3HOCTh moTeHnuanoB, JJIC, pabGorta ToKa,
WHIYKIIUS MarHuTHOTO mouisl, cuia Ammepa, cuna Jlopenua,
WHIYKTUBHOCTh  KATYIIKH, OJHEPTHUs  3JEKTPUYECKOTO U
MarHUTHOTO  TMOJIEW, TepuoJ M YacToTa KojebaHui B
KoJjebaTelbHOM KOHTYpe, 3aps] M cuja TOoKa B IIpolecce
TFapMOHMYECKHUX 3JEKTPOMArHUTHBIX KoJjieOaHUM, (oKycHoe
paccTosiHME M ONITHYECKas CUJIa JIMH3BL; IPU ONUCAHUH IIPABUIIBHO
TPAaKTOBaTh (M3UYECKUN CMBICI MCIOJIb3YEMBIX BEIMYUH, WX
0003HaueHMsI U €AMHUIBI; YKa3bIBaThb (POPMYJIbI, CBSA3BIBAIOIINE

JaHHYIO (PU3UYECKYIO BEIHUUHY C JPYTUMH BEIMYMHAMHU

115

OnuceiBaTh H3y4YEHHBIE KBAHTOBBIC SIBICHHS M IMPOLECCHI,
UCIIOJIB3YS ¢busnueckue BEJINYUHBI: CKOPOCTH
ANIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBeTa,
SHEprus ¥ UMIYJIbC (HOTOHA, MEPHOJ Modypacnaza, dHEprus
CBS3M aTOMHBIX s€p; MpPH OMHMCAHUM TMPABUIBLHO TPAKTOBATh
(bu3MYecKuil CMBICT UCTIONIB3yEeMbIX BEJIMUMH, UX 0003HAYCHUS U
eAVHMIIBI, yKa3bIBaThb (OPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(u3MYeCcKyl0 BEIMYUHY C APYTHMH BEJIWYMHAMU, BBIUUCIATH

3HA4YCHHUC (bHSH‘IGCKOﬁ BCINYHHBI

11.6

AnHanu3upoBath (pU3NYECKHE MPOLECChl M SBJICHUS, HUCHOJb3Ys
¢u3nyeckue 3aKOHBI M NPUHLUNBL 3akoH OMa, 3aKOHBI
NIOCJIEZI0BATEIBHOTO ¥ NAPAJUIETIBHOTO COEIUHEHNSI IPOBOAHUKOB,
3akoH Jkoynsa — JleHna, 3aKOH 2JEKTPOMAarHMTHON WHAYKLUH,
3aKOH TPSAMOJIMHENHOIO paclpoOCTPaHEHUs] CBETA, 3aKOHBI
OTPaXXEHMsI CBETA, 3aKOHbl IIPEJIOMIIEHUS CBETa, YpPAaBHEHHE
OiHmTeitHa 11 doTodpdexTa, 3aKOH COXpPaHEHUS DSHEPrHUH,

3aKOH COXpaHCHUA HUMITYJIbCa, 3aKO0H COXpaHCHUA




JIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHHs MacCOBOTO YHUCIA,
noctynaTtel bopa, 3akOH paJuMOaKkTUBHOIO pacmnajaa; Mpu 3TOM
pa3nauuyaTh  CIOBECHYIO  (OPMYIMpPOBKY  3aKOHa,  €ro
MaTEeMaTUYECKOE BBIPAKEHUE U YCJIOBMS (TpaHUIbl, 00sacT)

IMPUMCHUMOCTH

11.7

OHpeI[eJIﬂTI) HaIIpaBJICHUEC BCKTOpPAa MHAYKIUHW MArHMTHOI'O ITOJIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

11.8

CtpouTh W ONHUCHIBATH HM300paKEHUE, CO3/1aBAEMOE€ IIJIIOCKUM

3€pKajJoM, TOHKOM JINH301

11.9

BEIMONHATE  OKCIIEPUMEHTHl TI0  HCCIEOBAHUIO  (DPU3HUYECKHX
SIBIICHUH U TPOIIECCOB C WCIOJIB30BAHNUEM TPSMBIX H KOCBEHHBIX
W3MepeHul; mpu 3ToM (opmynupoBaTh HpodieMy (3amady) H
TUMOTEe3y y4eOHOTO OJKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUIOKEHHOTO ~ 00OpyJIOBaHWs,  TPOBOAWTH  ONBIT U

(hopmMyIUpOBaThH BHIBOJIBI

11.10

OcymiecTBiATh NMPSIMbIE U KOCBEHHBbIE M3MEPEHHsS] (U3NYECKUX
BEJIMYMH; [IPU 3TOM BBIOMpaTh ONTUMAJNIbHBIN CIIOCOO M3MepeHus
U HCIOJIb30BAaTh M3BECTHBIE METOJIbI OLIEHKU MOTPEHIHOCTEH

U3MEpEeHU I

11.11

UccnenoBats  3aBUCMMOCTH  (PU3MYECKUX  BEJIMYMH  C
UCIOJIb30BAHUEM TPSAMBIX U3MEPEHUI; TPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHPOBATH pe3yabTaThl NOJY4YEHHOW 3aBUCUMOCTH
(bu3MUecKUX BEJIMYMH B BUJIE TaOJIUIl ¥ TPa(UKOB, JIEIaTh BBIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

11.12

ColOmionaTe mpaBuiia 0€30MacHOTO Tpylda MpU MPOBEACHUU
UCCIEOBaHUN B paMKax yduyeOHOTO HJKCIepUMEHTa, y4eOHO-
UCCIIEOBATEIbCKOH W TPOEKTHOM  NEATeNbHOCTH  C
UCII0JIb30BAHUEM H3MEPUTEIbHBIX YCTPONUCTB U 1abOPATOPHOTO

000pyI0BaHUS

11.13

Pemate pacu€THble 3amaud ¢ SBHO 33JaHHON (U3UYECKOU
MOJIETIbIO, HCIOJIb3YS (PU3UYECKHE 3aKOHbI W TMPUHIUIBL, Ha
OCHOBE aHaJIM3a YCIOBUS 3a/1a4i BHIOMPATh (PU3UYECKYIO MOJIENb,
BBIJICTATH GU3UUYECKUE BEIUYUHBI U POPMYIIBI, HEOOXOAUMBIE TS
€€ peleHus, NPOBOAUTh PACYETBI W OLECHHMBATh PEAJbHOCTH

MOJIYYCHHOTO 3HAUYCHUS q)HSquCKOﬁ BCJIIMYMHBI




11.14

Pemars Ka4C€CTBCHHBIC 3aJa4du: BBICTpAaUBaTh JJOTUYCCKHU
HENIPOTUBOPEUMBYIO LENOYKY pACCYKACHHM C ONOpPOM Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/I‘~ICCKI/I€ SABJICHUA

11.15

Hcnons3oBarh mpu perieHUH Yy4eOHBIX 3a/lad COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTUU I TIOWCKA, CTPYKTYPHUPOBAHHSI,
WHTEpPIpPETAllM W  TPEACTaBICHUS y4eOHOM U  HAy4YHO-
NOMYJIIPHON ~ WH(GOpPMANMK, TOJNYYEHHOW W3  PasIUYHBIX
WCTOYHHUKOB,  KPUTHYECKH  aHAJM3UPOBaTh  MOJIYYaAEMYIO

nH(popMaLHIo

11.16

OOBSACHATHP NPUHLMUIIBI  JEHCTBUS  MallluH, NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YCJIOBHUS HX 0€3011acHOro

HUCITIOJIb30BAaHHUA B HOBCC}IHGBHOfI KHU3HU

11.17

[IpuBomuTe mpHMepsl BKJIala POCCUWCKUX U 3apyOeKHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IMPOLIECCOB

OKpYyXaromero M1upa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh  TEOpeTHUECKWE  3HAHWA 1O  (U3HKE B
TOBCETHEBHONW KHM3HM JUIsi OOecredeHusi Oe30MacHOCTH TpH
oOpaleHnn ¢ TpruOOpaMy M TEXHUYCCKUMHU YCTPOWCTBAMHU, JUIS
COXPAaHCHHS 3J0POBbS W COOJIOJICHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIIEH cpejie

11.19

PaGorath B rpynme C BBIIOJHEHHWEM pA3IUYHBIX COLMAIBHBIX
poJieii, mIaHupoBaTh padOTy TPYIIBI, PALMOHATIBHO PACIPENENIATh
00513aHHOCTU U IUIAHUPOBATh JEATEILHOCTh B HECTaHIAPTHBIX
CUTYallUsIX, aJleKBaTHO OLCHUBAThH BKJIAJl KAKJOTO U3 YUaCTHHKOB

TPYIIIBI B PELIEHHE pacCMaTpruBaeMOil MPOOIIeMbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYUYHOI'O ITO3HAHU A

11

®dusuka — Hayka o mnpupojne. Hayunbie
METO/Ibl TO3HaHUS OKPYXKAloIIEero MHpa.
Ponp skcniepumeHTa U TEOpUU B mpoliecce
MO3HAHUS MPHUPOABL. DKCIEPUMEHT B

¢dusnke

1.2

MopenupoBanue (GpU3NYECKUX SIBICHUN U
MIPOLIECCOB. Hayunsie TUIOTE3bI.
®uU3nYECKUe 3aKOHbI U T€OpUU. [ paHUIbI
NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipunmun cootBerctBus. Poiib U MecTo
bu3ukn B (HOPMUPOBAHMHM COBPEMEHHOM
HAyYHOM KapTHHBI MUpPA, B MPAKTHYECKOU

NESITEILHOCTH TIOAEN

MEXAHHKA

KMHEMATHKA

211

Mexanuueckoe JABHMXXCHHUC.
OTHOCHUTENBLHOCTD MECXaHHNYCCKOI'O

nBuxkeHus. Cucrema otcuéra. TpaekTopus

2.1

212

[Iepememenue, CKOpPOCTb (cpennss
CKOpPOCTb, ~MTHOBEHHas CKOPOCTb) U
YCKOPEHHE MATEepUaIbHOM TOYKH, HX
MPOEKIMM HA OCH CHCTEMBI KOOpAMHAT.
CnoxeHue TNEpeMelleHud U CII0KEHUe

CKOpOCTEN

2.1.3

PaBHomepHOE u PaBHOYCKOPEHHOE

npsMoJIMHEHOe — nBMXkeHue. ['paduku




3aBUCUMOCTH  KOOPAMHAT,  CKOPOCTH,
YCKOpEHHS, IyTM U  IEPEMEUICHUS

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU

CBoOosiHOE MajieHue. Y cKopeHue

2.1.4
CBOOOJHOIO NaJACHUS
Kpusosmnueiinoe neuxkenne. PaBHoMepHOE
NBIDKCHHE  MaTepUAIbHOW  TOYKH IO
2.15 OKPY>KHOCTH. VrioBas CKOpOCTb,
nuHenHas ckopocTh. [lepumon m wyacrora.
lenTpocTpeMHUTENIbHOE YCKOPEHUE
TexHu4eckue yCTpOMCTBA:  CIIMAOMETD,
2.1.6 JBIDKCHHUE CHAPSIIOB, IIETTHBIE U PEMEHHBIE
nepeaadn
[IpakTnueckue  pabOTHI. N3mepenue
MTHOBEHHOM ckopocTH. KMccnegoBanue
COOTHOULIEHUS MEXY MyTSMU,
PO IEHHBIMU TEIIOM 3a
MIOCJIEIOBATEIIbHBIE PABHBIE IMPOMEXYTKH
2.1.7 BPEMCHHU npu PaBHOYCKOPEHHOM
JBWKEHHUM C HA4YaJlbHOM  CKOPOCTBIO,
paBHOW  Hym0. M3ydeHue  JBMKEHUS
mapuka B BSI3KOM KUIKOCTH. M3ydyeHue
JBUKECHUS Tena, OpOILIEHHOTO
TOPU30HTAIIBHO
JANHAMUKA
[Ipunuun  otHOocutensHOCTH — ["anunes.
221 [lepseiii 3akoH Herorona. MHepumanbHble
CHCTEMBI OTCUETA
2.2
Macca Tena. Cuna. [Tpuaiun
2.2.2
CYINEPIIO3UIUU CUII
923 Bropoit 3aKOH Hrrotona s

MaTCpHaHBHOﬁ TOYKH B HHCpHHaJIBHOf/'I




cucrtemMe otcuéra (MCO). Tperuit 3axoH

Hrrotona AJI1 MaTCpUaJIbHBIX TOYCK

224

3akoH BcemMupHOro taroteHus. Cuiia
TsKkecTh. [lepBas kocMHUUecKas CKOPOCTb.

Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHUST ¥ CHJIa TPEHHS TIOKOSI.
Koadpdunument TPEHHUS. Cuna
COTIPOTHUBJICHUSI TIPH JIBIKCHHUU TeJa B

KHUAKOCTHU UJIN I'a3€

2.2.7

HOCTYHaTeHBHOG n BpalmaTeJIbHOC

JBIDKEHHE a0COIFOTHO TBEPJIOTO Tea

2.2.8

MoMeHT CcWiIbl  OTHOCHUTEILHO ocH
Bpamenusi.  Ilnedo  cunbl.  YcioBus

paBHOBecus TBEporo tena B UCO

2.2.9

TexHuueckue yCTpOMCTBA: MOJIIAITHUKH,

JABMKXCHUE NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTnueckue paboTHI. N3yuenne
IBUKEHUS ~ Opycka 1O  HaKJIOHHOU
IUIOCKOCTH TOJ] JEHCTBUEM HECKOJIbKHX
cun. HccnenoBanue 3aBUCHMOCTH  CHII
YIIPYrOCTH, BO3HUKAOIINUX B
nedopMupyeMoil py:KMHE M PE3UHOBOM
oOpaslie, OT BEIMYMHBI UX JehopMaluu.
UccnenoBanue  yciaoBuil  paBHOBecUS

TBépI[Ol"O T€JI1a, UMCIOIIECTO OCh BpalllCHUA

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMBI

231 MaTepHUaIbHBIX TOYeK. VIMIynbC cuibl u
U3MEHEHHE UMITYJIbCca Tena
939 3akoH coxpaHeHus umnyiasca B HCO.

PeaktuBHOE ABMKEHHE




2.3.3

PaGora cunel

2.34

MouHocTE CHIIBI

2.35

Kunerndeckass »5SHepruss MarepUaIbHON

TOYKHU. TeopeMa 0 KHHETUYECKON YHEPTUH

2.3.6

[TorennnaneHas sHeprus. IloTeHumanbHas
SHEpPruss  ymnpyro  1eOpMHUPOBAHHOM
npyxuHbl. [loTeHnHManbHas sHEprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIH

2.3.7

[ToreHumanbHble W HENOTEHUHUAIbHBIE
cuibl. CBs3b pabOThl HEMOTEHIIMAIBHBIX
CHJI C IBMEHEHUEM MEXAHUYECKOUW SHEPTUH
CHCTEMBl  Tell.  3aKOH  COXpAaHEHUS

MEXaHU4ECKOMN SHEPruun

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOMCTBA:  JABUKEHHE
pakeT, BOJIOMET, KoOIEp, MNPYKUHHBIN

IIUCTOJIET

2.3.10

[Ipaktrueckue padoTel. U3ydeHue cBs3U
CKOPOCTEHl TeJl MNpu HEYympyroMm yzaape.
HccnenoBanue cBsi3u pabOThl CHIIBI €

W3MEHEHHEM MEXaHHYSCKOM SHEPruu Teia

3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUH
OCHOBHBIE  TIOJIO)KEHUS ~ MOJIEKYJISIPHO-
KAHETHYECKOW  Teopuu.  bpoyHOBCKOE
3.1.1 JIBIDKCHHE. Huddy3us. Xapaktep
JBIDKEHUS M B3aUMOJICHCTBHSI  4acTHUI
3.1 BELIECTBA
Mojenu cTpoeHHs Ta30B, XHJIKOCTEH u
3.1.2 TBEPIBIX Tel U OOBSICHEHUE CBOWCTB
BEIIIECTBA Ha OCHOBE ITHX MOJIeNeil
313 Macca monekyn. KoauuecTBo BeriecTsa.

[Tocrosinnas ABoraapo




3.14

TermmoBoe paBHoBecue. Temrmeparypa u eé

n3mepenue. [llkana remneparyp Llenbcus

3.15

Mogens wuneanpHoro rasza. OCHOBHOE
YpPaBHEHUE  MOJIEKYJISIPHO-KUHETUYECKOU

TCOpPUH NACAJILBHOT'O Ira3a

3.1.6

AOcomroTHasi TemmepaTrypa Kak —Mepa
cpenHen KMHETHYECKON SHEpruu
TEIIOBOTO JABMKEHUS vacTuIl ra3a. [lIkana

temneparyp KenbBuHa

3.1.7

VpaBnenune Knaneilipona — MeHeneesa.

3akoH [lampToHa

3.1.8

l'azoBble  3akoHbl.  M3ompomeccel B
UlealbHOM  rase C  TIOCTOSTHHBIM
KOJINYECTBOM  BEIIECTBA! n30TEpMa,

n30xopa, nu3obapa

3.1.9

TexHuueckue yCTpONCTBA: TEPMOMETD,

OGapomeTp

3.1.10

[IpakTrueckue paboThl. MI3Mepenne Macchbl
BO3yXa B KJIACCHOM KOMHarTe.
HccnenoBanne  3aBUCUMOCTH  MEXKAY
napaMeTpamMu COCTOSIHHSL Pa3peKeHHOTO

rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

Tepmoannamuueckas cucTema.
BuyTpeHHss sHeprus TepMoANHAMUYECKOM

CHCTEMBI U CIIOCOOBI €€ N3MEHEHHS

3.2.2

KomuuecTBo TCIIJIOTHI n pa60Ta.
BHYTpeHHSISI OHEPTHUA O0JHOATOMHOI'O

NACAJIbHOI'O ra3a

3.2.3

Bunpl TCIUIONICpEaaun:

TCILIOIIPOBOHOCTD, KOHBCKIIHA,

u3inyyeHue. TermoéMKOCTh Tea. Y AenbHas




TEIUIOEMKOCTD BEIIECTBA. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONCPCAAYC

3.24

[IepBo1it 3aKOH TEPMOIMHAMUKH.
[IpumeHenue IIEpBOr0 3aKOHA
TEPMOJUHAMUKH K M30IIPOLECCAM.

I'paduueckas nHTEpHIpeTanius paboOTHI raza

3.25

Tennoseie MamuHbl. [IpuHIUIIBL 1EHCTBUSA
TeIoBbIX ~ MamuH.  [IpeoOpazoBanus
SHEPIMM B TEIJIOBBIX  MAIlIMHAX.
Koaddunuent nonesnoro aeiicteus (naiee
— KII1 ) termosoit mamuubl. [{uxn Kapuo n
ero KITQ

3.2.6

Bropoit 3aKOH TEPMOIMHAMUKH.
HeoGparumocTh mporieccoB B MPHUPO/IE.
TenmoBrle naBUraTeaIu. OKOJOTHMYECKHE

poOJIEMBI TETIIIOIHEPTeTUKU

3.2.7

TexHuueckue  ycTpOWCTBA:  JIBUraTellb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAWJIbHUK, KOHAUIHUOHECP

3.2.8

[IpakTuueckne  pabOTHI. N3mepenne

YACIbHOU TEIJIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMS BEILECBA. ®A30BBIE

INEPEXO/IbI

331

[Tapoob6pazoBanue u KOHIEHCAIlHs.
Hcmapenue u kuneHue. YIebHAs TEIIOTa
apooOpazoBaHusl. 3aBHUCHMOCTD

TEMIICPATYPhI KUIICHUA OT AABJICHUSA

3.3.2

AOCOIIIOTHAS ¥ OTHOCUTEIIbHAS BIAKHOCTh

BO3ayxa. HaceleHHbIi nap

3.3.3

TBépnoe Ttemo. Kpucrajumueckue u
amop(dHble Tena. AHU30TPOIUS CBONCTB
KPUCTAJLIOB. Kunxue KPHUCTAJUIBL.

COBpCMCHHBIe MaTepuabl




3.34

[InaBnenue u kpuctamnuzauus. YaeapHas

TeruioTa miasneHus. Cyonumanus

3.35

YpaBHEHHE TEIIOBOTO OanaHca

3.3.6

TexHu4ecKue yCTpPOMCTBA: TUTPOMETP H
IICUXPOMETP, KAJIIOPUMETP, TEXHOJIOIMHU
IIOJIy4CHHUsS] COBPEMEHHBIX MAaTepHalioB, B
TOM 4quCIe HaHOMaTEepHaJIOB, u

HaHOTCXHOJIOTHH

3.3.7

[IpakTnueckue  pabOTHI. N3mepenue

BJIAJKHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

411

OnekTpu3anys Tea. JJNEKTPUYECKUI 3apsil.

,Z[Ba BUIA DJICKTPUYCCKHUX 3apsa10B

41.2

[TpoBoaHMKH, JTUDJICKTPUKHU u

MOJIYTIPOBOTHUKH

4.1.3

3aKOH COXpaHEHHs MIIEKTPUIECKOTO 3apsiaa

414

B3aumopeiictue 3apsanoB. 3akon Kymona

4.1.5

DnekTpuyeckoe mnoJie. Hanpsok€HHOCTH
ANEKTPUYECKOTO TIOJIAL. [puHumn
cynepno3uiuu. JIMHUM HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

Paborta cun QJICKTPOCTATUYCCKOI'O IIOJIA.

Ilotennuan. Pa3HOCTEL TOTEHIINAIOB

4.1.7

HpOBO)IHI/IKI/I n JUDJICKTPUKHU B
IMOCTOSAHHOM QJICKTPUYICCKOM TI0JIC.

I[I/I3.TI6KTpI/I‘leCKa$I IMPOHUIACMOCTDb

4.1.8

ONEKTPOEMKOCTD. Kongencarop.
DIEeKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA.

SHCpF U 3apAKCHHOI0 KOHJACHCATOpa

4.1.9

Texnuueckue YCTpOﬁCTBaZ QJICKTPOCKOII,

QJICKTPOMETP, QJICKTPOCTATUYCCKAA




3aIlnTa, 3a3eMJICHHE JIIEKTPOIPHOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYHHBIN IIPUHTEP

4.1.10

[IpakTnueckue  pabOTHI. N3mepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

I[MOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B

PA3JIMYHBIX CPEJAX

42.1

YcaoBus CyII€CTBOBAHUA TMOCTOAHHOI'O
OJICKTPHUYCECKOT'0 TOKa. Hcrounuku TOKA.

Cuia Toka. [TocTOSITHHBIH TOK

4.2.2

Hanpsoxenune. 3akoH Oma Ui ydacTka

IIETTH

4.2.3

DIIeKTpruYecKoe CONPOTHUBIICHNUE.

y}leJ'H)HOG COITPOTUBJICHHUEC BECIICCTBA

4.2.4

ITocnemoBarensHOE, napasuieIbHOE,

CMCHIAHHOEC COCAMHCHUC IMTPOBOIHHUKOB

4.2.5

PaGoTa »snexTpudeckoro Toka. 3aKoH

Hxoynsa — Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKaA

4.2.7

anekTpoaBxkymas cuia (nanee — 3/(C) u
BHYTPEHHEE CONPOTUBJICHUE HCTOYHHKA
ToKa. 3akoH OMa J1j1s1 TIOJTHOM (3aMKHYTOM)
3JIEKTPUYECKON LETIH. Kopotkoe

3aMbIKaHHUC

4.2.8

DNEeKTpOHHAs MPOBOJAUMOCTh  TBEPIBIX
METAJIJIOB. 3aBUCHUMOCTH COTPOTHUBIICHUS
METaJIJIOB oT TEeMIIEPATypHI.

CBepxnpoBOIUMOCTb

4.2.9

OnexTpuueckuil Tok B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoAHUKHY. CoOcTBeHHas u
pUMecHas MPOBOJIUMOCTh
MOJIYIPOBOJHHUKOB. CaoiicTBa p-n

nepexoa. [ToaynpoBoJHUKOBBIE TPUOOPHI




4.2.11

DNEKTPUUECKU TOK B  JJIEKTPOJIUTAX.
DIEKTPOIUTHYECKAS JUCCOLIHAITHS.

DIIEeKTPOIu3

4.2.12

DNIeKTPUYECKUM TOK B rasax.
CaMOCTOATENbHBIN U HECAMOCTOATEIbHBIN
paspsn. Paznuunbie THTIBI
CaMOCTOSITEIBHOTO  paspsiaa.  MoJsHus.

Ilna3zma

4.2.13

TexHu4eckue yCTpOMCTBA:  aMIlepMeETp,
BOJIBTMETP, pEOCTaT, HMCTOYHHUKH TOKa,
3JIEKTPOHArpeBATEIbHbIE puOopHI,
3JEKTPOOCBETUTEIIBHBIE puOopHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIN
MO, TEPMUCTOPHl U  (POTOPE3UCTOPHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TATbBAaHUKA

4.2.14

[IpakTuueckue paboTHI. Nzydyenune
CMEIIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne D3/IC ucTtoyHmka TOKa U €ro
BHYTPEHHETO COIPOTHUBIICHUSI.

HabGmronenue anekTpoausa

11 KIJACC

Kox
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsieMble 3JIeMEHTHI
coepKaAHUA

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA S MHAYKINA

4.3

43.1

ITocTosHHbBIE MAarHHUTEI.
Bzaumonencteue TMIOCTOSIHHBIX

MAar"auToOB

4.3.2

MarunutHoe mnose. BexkTop MarHuTHOU
uHAyKouu. [IpuHnun cynepnosuuun.

Jluauu marautHOM HAYKIMU. KapTrHa




JVUHUA MArHUTHOW WHIYKUUMHA TOJIS

IIOCTOAHHBIX MAarHuTOB

MarsuTHO€ 110JI€ ITPOBOJIHHUKA C TOKOM.
Kaprnaa nuHMM 1OJI1  AJIMHHOTO

npaMoOro HnpoBOJHHKA H 3aMKHYTOI'O

4.3.3 KOJIBIIEBOI'O IIPOBOJIHMKA, KaTYIIKH C
TOKOM. OmnbIT Opcrena.
B3anmopeiictBue  NpPOBOJHUKOB €
TOKOM
Cuna Amnepa, e€ MOAYNb U
4.3.4
HarpaBJieHUE
Cuna JlopeHma, €€ MOaylb H
HarpaBjeHue. J[BH>KeHHe 3apsKeHHOU
435
YaCTUI[BI B OJIHOPOJHOM MarHUTHOM
nosie. Pabota cunel Jlopenna
4.3.6 SIBrIeHME ANEKTPOMArHUTHON UHIYKIIMU
4.3.7 IToTok BEeKTOpa MAarHUTHOW MHIYKIIUH
OJIC WHIYKIIUH. 3akoH
4.3.8 .
3JEKTPOMArHUTHOM HHAYKUMK Papanes
BuxpeBoe anexrpuueckoe mose. IC
WHIYKIUU B IPOBOJHUKE, IBHXKYILIEMCS
4.3.9
MIOCTYIATEIbHO B OJIHOPOJIHOM
MarHUTHOM II0JIe
4.3.10 IIpaBuno Jlenna
NHAyKTUBHOCTS. SIBienue
43.11
camounaykiuu. 3/]C camounHtykuuu
DHeprusi MarHUTHOTO TOJSI KATYIIKH C
4.3.12
TOKOM
4.3.13 OJEKTPOMAarHUTHOE 110JIE
TexHuueckue yCTpoiCTBa: MOCTOSIHHBIE
4.3.14 MArHUTHI, SJIEKTPOMArHUTBI,

QJICKTPOABHUT'ATCIIb, YCKOPUTEIIN




9JICMCHTAPHBLIX YaCTULl, WHAYKIHOHHAaA

I1¢4Yb

4.3.15

[Ipaktnueckue pabGotel. M3yueHue
MAarHMTHOTO TIOJISI KaTYIIKH C TOKOM.
WccnenoBanue OeMCTBHSA ITOCTOSHHOTO
MarHuTta Ha paMKy C  TOKOM.
UccnenoBanme SIBIICHHS

3JIEKTPOMArHUTHON UHITYKIIUHU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpnas cucrema. CBOOOIHBIE
Kose0aHusl. ["apmonnueckue
Kos1e0aHusl. [Tepuon, 4acToTa,

aMIuTyna u (asza kojaedanmit

5.1.2

[IpyXuHHBIN MAasITHUK.

MarteMaTH4ecKUi MassTHUK

5.1.3

YpaBHeHue rapMOHUYECKUX
KOJICOaHHUH. KunemaTtuueckoe u
JUHAMHYECKOe OIKCaHHE

K0J1e0aTeIbHOIO JBHIXCHUA

5.1.4

[IpeBpamenue SHEPruu pu
rapMOHHMYECKHX KoJiebaHusx. CBs3b
aMIUTMTYAbl  KoJeOaHuW  MCXOJHOMN
BEJIMYMHBI C aMIUTUTYAaMH KojeOaHui

eé CKOPOCTHU U YCKOPCHMU

5.1.5

Konebarenbusiit koHTyp. CBOOOIHBIE
JNEKTPOMArHuTHbIE  KojeOaHus B
UEaTbHOM KOJIe0aTeTbHOM KOHTYpE.
AHanoruss Mexay MeXaHWYeCKUMHU U
JNEKTPOMArHUTHBIMH ~ KOJIEOAHUSMHU.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA OHECpPTUun B

nacaJbHOM KoJIe0aTeIbHOM KOHTYpPC




5.1.7

BBIHy)KI[eHHBIG MCXAHNYCCKUC
koJicbanus. Pesonanc. PesonanchHas
KpI/IBaSI. BI)IH}’)KIIGHHBIG

AIIEKTPOMArHUTHBIC KOJICOaHUsI.

5.1.8

[lepemennbiii Tok. CHHYyCOUJAIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHoCcTh TIEPEMEHHOTO TOKA.
AMIUITUTYAHOE u NENCTBYIOLIEE

S3HAYCHHUEC CHUJIbI TOKA U HAIIPSKCHUA

5.1.10

Tpanchopmarop. [IpousBoxacTso,
nepegayda U notpebieHue
JIEKTPUYECKOMN SHEPTHH.
DKOJIOTHYECKHUE PUCKH pu
MIPOU3BO/JICTBE AEKTPUUECKOM SHEPTUU.
Kynerypa WCIIO0JIb30BAHUS
UIEKTPOIHEPTHUH B IOBCETHEBHOMN

KHN3HHU

5.1.11

Texnuueckue YCTPOMCTBA:
cericMorpad, SIEKTPUYECKUN 3BOHOK,

JIMHUU JJICKTpOoIIEpCaayd

5.1.12

[Ipaktnueckue paboThl. MccrnenoBanue
3aBHCHUMOCTH nepuoja MaJbIX
KojeOaHui rpy3a HAa HUTH OT JUTHHBI
HUTH U Macchl rpy3a. HccnenoBanue
NEePEeMEHHOTO TOKa B LEeNH U3
MOCIIeZI0BATEIHHO COCTMHEHHBIX

KOHACHCATOPA, KAaTYIIKH U PE3UCTOpA

5.2

MEXAHUYECKHUE

N SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue  BOJHBL,  YCJIOBUSA
pacnpoctpanenud. Ilepuoa. Ckopoctb
pacupoCTpaHEHUsT W JIJIMHA BOJIHBI.

HOHCpC‘-IHBIC 1 TpOJO0JIbHBIC BOJIHBI




5.2.2

Wntepdepeniuss  u  pudpakuus

MCXaHUYCCKUX BOJH

5.2.3

3Byk. Ckopocte 3Byka. I['poMKocTh

3ByKa. BeicoTa Tona. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIOBUS
U3ITyYEHUs] 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus sexktopos E, B u

U B DJJIEKTPOMAarHUTHOW BOJHE B

BAKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)keHHE, IIpEJIOMIICHHE,
HOJIsIpA3anus, TUppaKius,
uHTepPepeHIus. CkopocThb

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[llkana  SJEKTPOMArHUTHBIX  BOJIH.
[TpriMeHeHHE AIIEeKTPOMArHUTHBIX BOJIH

B TEXHUKE U OBITY

5.2.7

[TpuHIIATIEI paIroCBsI3H u
TEIEBUICHUSL. Pamnonoxarnus.
DIIEKTPOMarHUTHOE 3arpsi3HEHUE

OKpYKaroIen cpesibl

5.2.8

Texnuueckue YCTPOMCTBA:
MY3bIKaJIbHbBIE WHCTPYMEHTHI,
yIbTPa3BYKOBas JIMarHOCTHKA B
TEXHUKE W  MEAMIIMHE,  pajap,
paauonpuEéMHUK, TEIEBU30p, aHTCHHA,

tesnepon, CBU-neus

5.3

OIITHUKA

5.3.1

HpHMOHHHeﬁHOe paciupoCTpaHCHUC

CBETa B OJIHOPOAHOM cpene. JIyd cera

5.3.2

OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. lloctpoenne w300pakeHuii B

TTOCKOM 3CpKaJIC




5.3.3

[Ipenomnenue CBETa. 3aKoHbI
npesioMIeHUsT  cBeta.  AOCOIOTHBIN

IMOKas3aTcJib IMPECJIOMIICHUA

5.34

[Tommoe BHYTPEHHEE OTPaKEHUE.
[Ipenenbubiii yroi IIOJTHOTO

BHYTPEHHETO OTPAKEHUS

5.35

Hucnepcust cBeta. CHOXHBIM cocTaB

Oenoro ceeta. LIger

5.3.6

CoOwuparorue 1 paccenBaroIIne JIUH3bL.
Tonkas nmuH3a. POKyCHOE PACCTOSIHUE U
OIITHYECKas1 CHhJia TOHKOM JIMH3HI.
[Toctpoenue n300paxeHunit B
coOmparommx u paccenBarOIINX
nuH3ax. @opmyna TOHKOW  JIMH3BL

VYBenudueHue, JaBacMoe JIMH30M

5.3.7

[Ipenens MIPUMEHUMOCTHU

reOMETPUYECKON ONTUKHI

5.3.8

WNutepdepenmus cBera. KorepeHTHbIE
UCTOYHUKU. YCJIOBHUSI  HAOIIOJCHUS
MakCUMyMOB U  MHUHUMYMOB B
UHTEp(PEPEHIIMOHHOM KapTUHE OT JABYX

CI/IH(l)aSHBIX KOT'CPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums ceta. J(udpakunoHHas
pemieTKa. YcnoBue HaAOIIOEHUS
[JIaBHBIX MAaKCHUMYMOB TMpU TaJIeHUU

MOHOXpPOMATHYCCKOI'O CBCTa Ha

TU(QPaKIUOHHYIO PEHIETKY

5.3.10

HOJ'ISIpI/ISaLII/ISI CBCTa

5.3.11

TexHudyeckue yCTpONCTBA: OYKH, Jyna,
¢doTroanmnapar, IPOEKIIMOHHBIHN ammapar,
MHUKPOCKOII, TE€JECKOI, BOJIOKOHHAas
ONTUKa, JAu(dpakIMOHHAs peméTka,

oJIApon g




5.3.12

[Ipaktuyeckue paboTsl. M3mepenue
IIOKa3aTens IPEJIOMIICHUSL.
HccnenoBanue cBOWCTB H300pakeHU B

nuH3ax. Habmonenue nucnepcun ceera

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/IHBI MMPUMCHUMOCTHU
KJIacCU4YecKod MexaHukH. [loctynarsl
TCOpUHn OTHOCHUTCJIBHOCTU:
HHBAPUAHTHOCTb  MOJYJIA CKOpPOCTH
CBETa B BaKyyMe, IIPUHIINIT

OTHOCHUTEJILHOCTH DHUHIIITEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPECMEHHOCTH.
33MeJIHeHI/Ie BpEMCHU M COKpAIICHHE

JUTHHEBI

6.3

DHepruss W  HUMITYJIBC  CBOOOJHOMU

YaCTHUIBI

6.4

CBA3b MacCChI C SHEPTUEd U UMITYILCOM
CBOOOJIHOM YaCTHUIBI. DHEPrusi MOKOs

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

RJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyna I[lianka cBs3u
SHepruu (POTOHA C €ro 4YacTOTOM.

DHeprus U UMIynbc GoToHA

7.1.2

OTtkpbiTHE u UCCIICIOBAaHHE
dotorddekra. OnbiTel A.I'. Cronerosa.

3akoHsbl poTodrdderra

7.1.3

YpaBHeHue OHWHINTENHA s

dortordpdekra. «KpacHas rpaHuIa

dotorddekra

7.1.4

HaBnenue  cBera. Omnweitel  I1.H.

JleOeneBa

7.15

XUMHYECKOE JeMCTBHUE CBETA




7.1.6

Texnuueckue YCTPOWCTBA:
doTodrIeMeHT, POTONATUHK, COTHEUHAS

Oatapes, CBETOIUO

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma Tomcona. OTBITE
Pesepdopna o uccnenroBanuio
cTtpoenus atoma. [InmanerapHast Mmoiens

aToMa

7.2.2

IToctynatet  bopa. UW3nyyenue wu
norjouieHre (POTOHOB MpU MEPEXoje
aToMa C OJHOTO YPOBHSI SHEPruM Ha
apyroii.  Bunpel  cnektpoB.  Crektp

YPOBHEW 3HEPTrUH aTOMa BOAOpOJa

7.2.3

BomHoBrIe cBOMCcTBa yacTHIl. BOTHEI 11e
bporiins. KopnyckymnsipHo-BOJHOBOM
nyanu3M. Jludpakuusi SJIeKTpOHOB Ha

KpHUCTaJlJIax

71.2.4

CronTanHoe u BBIHYXJICHHOE
W3JIydyeHHue. YCTPONCTBO M MPHUHIIMII

paboTHI J1a3epa

7.2.5

Texnuueckue YCTPOMCTBA:
CHEKTPAJbHBIN aHaAIN3 (CIIEKTPOCKOII),

Jasep, KBaHTOBBIHN KOMIIBXOTEP

7.2.6

[Ipaktnueckue pabotel. Habmromenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/I$I U perucrpanuu

QJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpBITHE PATMOAKTUBHOCTH. OTBITHI
Pesepdopaa mo ompezneneHuo cocraBa
pamuoakTHBHOTO M3nydeHus. CBoiCTBa

anpa-,  Oera-, TaMMa-M3ITy4ECHHUS.




Bmusanaue PaaUOAKTUBHOCTU Ha KUBBIC

OpraHu3Mbl

7.3.3

OTkpblTHE NpPOTOHA W  HEWUTpOHA.
Hyxnonnast monens siapa ['eiizenbepra
— WBanenko. 3apsan sapa. MaccoBoe

yucio sanapa. M3oromnsl

7.3.4

Annda-pacna. DONEeKTpOHHBI U
NO3UTPOHHBIA Oera-pacnan. [amma-
u3NydyeHue. 3aKOH paJMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBSI3U HYKJIOHOB B  sjpe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

SnepHble peaknuu. [leneHue u CHHTE3

aaep

7.3.7

Snepuwiit  peakrop. TepMosnepHbIH
cunte3. IIpoGieMbl M TEpPCHEKTHUBHI
SIEPHOM DHEPTETUKHU. DKOJIOTUYECKHUE

ACMEKThI AJIEPHON IHEPTEeTUKHI

7.3.8

DyieMeHTapHble 4YacTullbl. OTKpBITHE
MO3UTPOHA. OyHAaMEeHTaJIbHBIC

B3aUMOCUCTBUA

7.3.9

TexHuueckue yCTpOMCTBA: JI03UMETP,
KaMmepa BuiibcoHa, slepHbIl peakTop,

aroMHasa OoMm0Oa

7.3.10

[IpakTuueckue pabotel. MccnenoBanue
TpeKoB  4acTull (IO  TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 38€31H0T0 HebOa. Co3Be3nus, spkue
3BE3/1bl, IUIAHEThI, HUX  BUAUMOE

JIBIDKEHUE

8.2

Conneunas cucreMa. IlmaHeTsl 3eMHOM

TPYIIIHBI. IlmaneTel-ruranTel M = HUX




CIIYTHUKHU, KapJIMKOBBIC IIJIaHCTHI.

Maueie tenna CostHEYHOH CUCTEMBI

8.3

Connme, dortochepa u armocdepa.

CotHEUHAas aKTUBHOCTH

8.4

Wcrounuk sneprun CosiHua u 3B€371

8.5

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTUKU:
Mmacca, CBETUMOCTb, panuyc,
TeMIepaTypa, ux B3aUMOCBSI3b.
JnarpaMMa «CIIEKTpaJIbHBIA KJIACC —
CBETUMOCTb. 3BE3/1bI TJIaBHOM
HIOCJIEI0BATENBHOCTH. 3aBUCHMOCTh
«mMacca — CBETMMOCTb» Ul 3BE3]

TJIaBHOM oCIaeaA0BaTCIbHOCTH

8.6

Buytpennee CTpOEHUue 3BE3N.

CoBpeMeHHbBIC MIPEICTABICHHS 0
MIPOUCXOXKICHUA | HBoJtoruu ConHIa u

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii Ilyte — Hama [amakTuka.
CnupanbHas cTpykTypa [anmakTtuku,
pacnipenenieHue 3BE3A, raza M IbUIN.
[Tonoxenne m nBwxenue ConHua B
["amaktuke. Ilnockas u cdepudeckas

MOJICUCTEMBI | anakTuKu

8.8

Tunel ranaktuk. PaguoramakTUKu M
KBazapbl. UEpHBIE [BIPEI B  AApax

TaJIaKTHUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon XabO0ma. Paz0Oeranue ramakTuk.
Bospact u paguyc BcenenHoi, Teopus
bonbmoro B3peiBa. Mogens «ropsuen

Bcenennoii». PennkroBoe nsnydenue




Macmrabnast crpykrypa BceneHHOI.
8.10 MeraranakTHka. Hepeménnbie

poOJIeMbl aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






