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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMI K pe3ylbTaram
OCBOEHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€rom QenepasbHONl paboyeil MporpaMMbl BOCIUTAHUS U
KOHIICTIIIMM TperoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon Denepanuu, peann3yIoIuX OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

ConepxaHue mnporpamMmbl 10 (U3MKE HANpaBiieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxca 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IESITEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpebdoBanusim OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METAlPEAMETHBIM pe3yJIbTaTaM
oOy4eHMsI, a TAaKXE YYHMTHIBAET HEOOXOIHMMOCTh pEaJu3alld MEXIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAYYHbBIMU Y4Ye€OHBIMHM MpeameTraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM M3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEeTro
00pa3oBaHUsl, TUNIAHUPYEMBIE PE3YyIbTaThl OCBOCHHUS Kypca (PU3UKHU: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3ukKe BKIIOYAET:

e IUIAHHPYEMBIE PE3yIbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTATHI MO roJjaM 00yUYeHUS;

e cozepxaHue yueOHoro npenMera «@u3nkay 1o rogam oOydeHus.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaX IPHUPOABI, BBICTYyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu’ 00 okpykatoiieM mupe. LIIkompHBIN Kype (GU3UKH — CHCTEMOOOpa3yIOIIHii
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, OCKOJIBKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUHM, H3y4aeMbIX XHMMHEH, OHOJIOTHEH,
dbusnueckoir reorpaduerd W actpoHomuen. Mcmonb3oBaHWEe W AKTHBHOE
OpUMEHEeHUE (U3MYECKUX 3HAHUW  ONpelenseT XapakTep M pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IIOJIy4eHMsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOWCTBAMM U JPYTHUX.
N3ydyenne Qu3MKu BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OO0y4arommxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTH
HAy4YHBIN METO] TO3HAHUS MIPH BBIMOJIHEHUU UMHU Y4E€OHBIX UCCIIEIOBAHUIA.

B ocHOBy Kypca (u3uku A YpOBHS CpeAHEro oOlero ooOpa3oBaHUs
NOJIOKEH PAN HMAEH, KOTOpble MOXKHO pPAacCMAaTpUBaTh KakK MPUHLUIIBI €ro
IIOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISAETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKA
00benMHEH BOKPYr (¢u3nyecKkux Teopuil. Bemymum B Kypce sBisercs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzaunus IOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3MYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uku ¢ pa3BuTMEM OOHIECTBA, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU MPOOJIEMaMH.

Hoess npuxnaomnoit  nanpasenennocmu. Kypc ¢usukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3yYECHHBIX TEOPUHN U 3aKOHOB.

Hoes »skronocuzayuu peanusyercsi TMOCPEACTBOM BBEACHUS DIIEMEHTOB
COJIep’KaHUs, TMOCBSIIEHHBIX 5SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TaKKe OOCYXKICHHS
npo0JieM palMoOHAIBHOTO MPUPOIONOIB30BAHMS U 9KOJIOTMYECKONW O€30MacHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMH Kypca (U3UKU Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHusl SABJISAIOTCS (u3nueckue Teopuu ((HhopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O NpPHUpPOjAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUH, I OIMCAaHUS €CTECTBEHHO-HAy4HbBIX SIBJICHUH U
IIPOLIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0/ B Kypce (PM3HKH pealu3yercs Mpexie
BCEro 3a CU€T OpraHu3alid SKCHEPUMEHTAIBHOU NIEITeIbHOCTH 00YyYaroluXxcsl.
st Ga3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHUCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBbI B OOIIUN CIHCOK YUCHHUUYECKUX
NpaKTUYECKUX palboT. BhiieneHrne B yka3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJSI W OLUEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHalleHus kabunera ¢usuku. Ilpu 3TOM oOOecmeunBaercss OBIaJEHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbBIE H3MEPEHUs, HCCIICIOBAHMUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIUYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YIEISETCS PEIICHHIO PACUYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM UIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3MUECKON MOJIETBIO, TO3BOJISIONINE TPUMEHTh U3yYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasleia Kypca, Tak M WHTETpUpys 3HAHUA M3
pasHbIX pasnenoB. s KadecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3aJaHHs Ha
OOBSICHEHHE TPOTEKaHUSI (PU3NYCCKUX SBICHHUA W TPOIECCOB B OKPYXKAIOMICH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTYallMH MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOecrleueHni0 y4dyeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GU3MKKU Ha ypOBHE CpPEIHEr0 O0IIero 00pa30BaHusl JOIKEH U3y4aThCsl B YCIOBHUIX
OpeaIMETHOro KaOuHeTa (PU3WKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHeETa
PEAMETOB €CTECTBEHHO-HAYYyHOro Mukjiaa. B kaOuHere (U3UKHU JOKHO OBITh
HeoOXoMMOe JabopaTopHOE OO0OpYIOBaHME [Jisi BBIMOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3nKe y4eHHYEeCKUX MPAKTHUYECKUX PaboT M IEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpallMoHHOe 000pyJ0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEPEUYHNCIECHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpALUN IS
UCCIICZIOBAHNSA  HM3yYaeMBIX SBICHHH W  TPOIECCOB, OMIUPUUYECKUX U
(dyHIaMEHTATBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlabopatopHoe 00OpymOBaHME MJi YYEHWYECKUX MPAKTHUYECKUX padboT
dopmupyeTcsi B BHJE€ TEMaTHYECKMX KOMIUIEKTOB M OOECHeuMBaeTcCs B Pacuére
OHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTnmueckue KOMIUIEKTHI
1abopaTopHOro O00OPY/OBaHUSA JOKHBI OBITH TMOCTPOEHBI HAa KOMILJIEKCHOM
UCMOJIb30BaHUM AHAJOIOBBIX U LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHIA.

OCHOBHBIMM LIENIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHHS OOYy4YalOIIUXCA K HAYYHOMY
U3YYEHUIO TNPUPOABI, PA3BUTHUE HUX HHTEUIEKTYaJbHbIX M TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHUE MPEICTABICHUI O HAYYHOM METO/IE MO3HAHUS U (HOPMUPOBAHHE
UCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHPOBaHME HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yjabTaTa H3yuEHHUs
OCHOB CTPOCHHSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHHE YMEHUW OOBSICHATH SBJICHHUS C HCIIOJIb30BaHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JOKA3aTelbCTB;

e (opMUpOBaHME MPEICTAaBICHUN O ponu (PU3NKK A Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOIOTHil.

JlocTikeHue 3Tux 1eneid oOecreurnBaeTcsl pelieHueM CIenyIoluX 3a1ad B

npolecce u3y4eHust Kypca (U3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e MpuoOpeTeHue CHUCTEMBI 3HAHUN 00 [0[11170'¢ bu3nIeCcKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (PU3HUKY, SJIEKTPOJMHAMHKY, KBAaHTOBYH (U3UKYy U
AJIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKHE 3HAHUS IS
OOBsICHEHUsS (DU3UYCCKUX SIBJICHUH B TPUPONEC W JUIA TNPUHATHSA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS PAa3JIMYHbIX 3aJad C SBHO 3aJlaHHOMN
(¢u3nuecKo MOJEeNpl, 3a/ay, IOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE
co3iaHue PU3NYECKOr MOJIeNH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHHE (U3MYECKUX OCHOB U MPHUHIMIIOB JIEUCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
bu3MUeCKUX HKCIEPUMEHTOB, aHAJIM3a M HMHTEpIpeTaluu UH(POPMAIINH,
OIpEJIETICHUS] IOCTOBEPHOCTHU MOJTYYEHHOT O PE3YJIbTaTa;

e CO3[]aHUE YCIIOBHU JIJISl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOM JESITEIbHOCTH.

Ha wu3yuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
oOpazoBaHus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOpHBIX MU
NPAKTUYECKUX padOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHMTENb JENaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBHIYATBHBIX
0COOEHHOCTEN 00yYaroIuXcCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'O MO3HAHMS

®usuka — Hayka o mnpupoxae. HayuHbie mMeTonbl NMO3HAHUSA OKPYKAKOLIETO
mupa. Poib 3KCniepuMEHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCnepUMEHT B QU3HKE.

MopaenupoBanue (GuU3NIECKUX SBICHUNA W TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpUHU. [ 'paHHIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople U LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe ABKEeHHE. OTHOCHUTETBHOCTh MEXaHWYECKOrO JBUKCHUS.
Cucrema orcuéra. TpaekTopus.

ITepemernienune, CKOpocTh (CpemHsiE CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHCTEMBI KOOpIWHAT.
CiioxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKeHHe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U [epeMelleHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOoaHOe najsieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBukeHue. J[BMKEHHE  MaTepuagbHOW TOYKHM IO
OKPYHOCTH C IMOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TUHEUHAS
ckopocTs. [lepuona u yactora obpamienus. [{leHTpocTpeMuTeILHOE YCKOPEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETD,
JNBWKEHHUE CHAPSAIO0B, LEITHBIE U PEMEHHBIE MTEpeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenne ABWKeHHS Tea, OPOIIEHHOrO IMOJA YIioM K TOPU3OHTY H
TOPU30HTANTBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIEJIBIO OINPEAEIICHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHne COOTHOMICHHUS MEXAY NYTSIMH, TPONUICHHBIMU TEJIOM 3a
MIOCJIEIOBATENIbHBIE PABHbIE IIPOMEXYTKH BPEMEHHM I[IPU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuenne nBuxeHus Teia, OpOIIeHHOr0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepno3unmu cui. Bropoit 3akon HeroToHa
JUISl MaTepuaabHOM ToUku. Tperuil 3akoH HproTOHA 111 MaTepUAIbHBIX TOYEK.

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

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

Tpenue. Buasl Tpenust (mokosi, CKoibxkeHus, kauenus). Cuma tperus. Cyxoe
Tperne. Cuiia TpeHUs! CKOJIBKEHHS U cvila TpeHus nmokosi. Koaddunuert tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH UJIU rase.

[TocTynarensHoE U BpaliaTeabHOE IBMKEHHE a0COIIOTHO TBEPAOTO Tea.

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

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUNL.

CpaBHeHME MACC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jieopmariuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BUibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HMKAIOIIUX B NPYXKUHE U
pe3HOBOM 00pasiie, OT ux aehopMaluu.

HccnenoBanne yclioBHI paBHOBECUS TBEPAOTrO TeENa, HMEKOLIErO0 OCh
BpAaILICHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

NmMnynbc MarepuaibHOM TOUKHM (Tena), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
Nmnynbc cuilbl U1 U3MEHEHHE HMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuayibHOM TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorennuanbHas DHEPTUS. [TorennuanbHas DHEPIUs YIIPYyro
nepopMHpOBaHHON  mpykuHbl. [loTeHnmanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMJIH.

[loTennuanbHple W HEMOTEHIMaNbHbIE  CWibl.  CBA3p  paboOTHI
HEITOTEHUHUAJIBHBIX CHUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPrUM CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYpyrue v HEynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHIMAIBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, 1abopamopule pabomuwl

N3yyenue abCONIOTHO HEYNPYroro yjuapa ¢ MOMOIIbIO JBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOTHI CHJIBI C U3MEHEHHWEM MEXaHWYECKOW DHEPrHH
TeJa Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBWKEHUS U
B3aUMOJIECTBUSA YACTUL] BelIeCTBA. MOJENU CTPOEHHUS Ta30B, KUIAKOCTEU U
TBEPABIX TEJ U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpHUM HJEeabHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpeaHe KUHETHMYECKOW SHEPruM TEIUIOBOrO JABWKEHUsA dvacTui] rasza. lllkanma
temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHUue MeHnneneeBa—Kianeipona.
3akoH [lanbToHa. M30mpoliecchl B UI€AIbHOM Ta3€ ¢ MOCTOSHHBIM KOJHWYECTBOM
BenecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOIIECCOB: H30TEpPMa, HU30X0pa,
nzobapa.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIleCcTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUI.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mogenbs OpOyHOBCKOT'O JABUKEHUS.

Moguens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mopaens, HILTIOCTPUPYIOIIAS TPUPOY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS MJACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Onpenenenue Maccbl BO3AyXa B KJACCHOM KOMHAaT€ HAa OCHOBE HM3MEpPEHHUM
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY IapamMeTpaMu COCTOSIHHS Pa3pEKEHHOIO
rasa.

Tema 2. Ochogbl mepmoouHamuKu

TepMmoauHamuueckass cucrema. BHYTpEHHssI 3HEpPruss TEPMOJUHAMUYECKOU
CUCTEMBI U cTIoc0o0bI e€ m3meHeHus1. KommuecTBo TermnoTsl u pabota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  HWJCAJBbHOro  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIoNepeaaye.

[lonsitTue 00 anmabatHoM mpouecce. IlepBblid 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3onpoueccaMm. ['paduueckas
UHTEpIpeTalys paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBeie  MamuHbl.  [IpuHUUNBI ~ AEUCTBUS — TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi 3HEpruM B TEIUIOBbIX MamiuHax. KoadduuueHt mnoge3Horo
neiictBus tersioBo mammebl. [ukn KapHo um ero xodgduiMeHT Moie3HOro
JEHUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJI0IWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH JHEPruu Teia TNpPH COBEPUICHHWU PaOOTHI: BBLUIET
npoOKu W3 OYTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpaIIu).

N3MeHeHne BHyTpeHHEH dHEPTruu (TeMIlepaTyphl) Teja Ipu Terionepeaaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTaTENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepezammnuvie cocmoanusa eeuecmea. Dazoevie nepexoovt

[TapoobOpa3oBanue u kKoHneHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HacelmeHHwsld map. YaenbHas TEIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucramnuyeckue u amopdubie Tesia. AHU30TPOINHMS CBOWCTB
kpuctayoB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTA/UIU3aIMs. Y IeTbHas Tersiora miasieHus. Cyonmumanms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJIYUYECHHUS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IJIABJICHUS! KPUCTAILNTMYECKOTO BEIECTBRA.

JleMOHCTpalysi KpUCTaJIOB.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Pasznen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
Onextpuzaumsi Tell. OJIEKTpUYECKUM 3apsan. JlBa BHIA DIIEKTPUYECKUX
3apAnoB. IIpOBOAHUKH, IOUAIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOrO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYeUyHBIN ANEKTpUYECKUI 3apsi.
Onektpudeckoe none. Hampsoxk€éHHOCcTh  anekTpuueckoro moisd. IIpuHiun



CYIEPIIO3ULIAN BJICKTPUUYECKUX MOJIeH. JIMHMM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocraruueckoro  mnons.  I[lorenmman.  Pa3HocTb
MOTEHIUAN0B. [IpOBONHMKM W JMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUUECKash 3alluTa, 3a3€MIICHHE 3JIEKTPOIpPUOOpOB,
KOHJIEHCATOP, KONMPOBAIBHBIN aniiapar, CTPYWHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHIUIL IEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaNEKTPU3OBAHHBIX TEI.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JTUAJIEKTPUIECKOW MIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAeHCcaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenne 3nekTpOEMKOCTH KOHIEHCATOPA.

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

ONEKTPUUECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBJICHUE. Y IEIbHOE COINPOTUBJICHUE BEILECTBA.
ITocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PabGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOr0 TOKA.

DJIEKTPOJBIKYIIAsA CUJIA M BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axoH Oma /11 OJIHOM (3aMKHYTOM) 3JIeKTpuyeckol nenu. KopoTkoe 3aMbIKaHHe.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTb  TBEPIABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas " MIPUMECHAS MPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [lonynpoBogHUKOBBIE IPHOOPHI.

ONEKTpUYECKUA TOK B  pacTBOpaX M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOJIH3.



DIIEKTpUYECKH TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJILTMETP, pEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA JTHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TTOTYIPOBOAHUKOBBIN MO/, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAIPSKEHMUSL.

3aBUCUMOCTh COINPOTUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIN MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[IpssMmoe wW3MepeHue BIEeKTPOABWKYIIEW cuiabl. KopoTkoe 3aMbIKaHHE
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomwl

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3mepenune 351eKTpOABMKYIIEN CHIIBI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

Nzyuyenune kypca ¢uszmku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUH, XUMHH, Teorpadui U TEXHOJIOTUH.

Meosicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHHUEM METOJIOB HAYYHOT'O
MO3HAHWS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JWHEWHas QyHKIHS,
napabosa, runepbosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIMU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanuyeckoe NBIKEHHE B JKMBOUM mpuponae, aAuddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PABHOBECHE),
BJIEKTPUYECKUE ABJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U



ra3oB, JJEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs ITHCCOLMALMA,
rajgbBaHMKA.

l'eoepacghus: BnaxXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHUE JBUKEHUH C HCMHOIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOAIIMITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJMIBHUK, KOHIULMOHEP, TEXHOJIOTUN
IIOJIyYEHHUsT COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE€ HAHOMATEPHUANIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpPHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArpeBaTEIbHbIE 1110)2 (0 )) 3
AJIEKTPOOCBETUTENBbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KUIACC

Pasznea 4. DaekrpoauHaMuka

Tema 3. Macnummnoe nonie. IneKmpomMazHUMHAA UHOYKUUA

[TocrostHHBIE ~ MarHUTHL.  B3anMOAENCTBHME  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1none. Bekrop MarHuTHOM uMHAyKuuW. [IpuHuomn cyneprno3uuuu
MAarHuTHBIX Mojied. JINHUM MarHUTHOM WMHIAyKUuU. KapTuHa NUHUNA MarHuTHOU
VHJYKIMH T10JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe TION€ TPOBOAHHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUH
MAarHMUTHOTO MOJISI JUIMHHOTO MPSAMOr0 MNPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTeie mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HAIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HamIpaBlIeHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM Ione. PaGora cunbl Jlopenma.

SIBiieHME BJIEKTPOMAarHUTHOM MHAYKIUU. IIOTOK BEKkTOpa MarHUTHOU
UHAYKIAU. OJEKTPOABWKYIIAs CWIA HWHAYKOWH. 3aKOH 3JIEKTPOMATHUTHOU
unaykunu dapanes.

BuxpeBoe »snekTpuyeckoe moiie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS OCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIIEHHE CaMOMHAYKLUHMH. OJIEKTPOABIKYLIAs CHIIA
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbIE
MAarHMThl, 3JEKTPOMArHUThl, 3JICKTPOABUIATENb, YCKOPUTEIU 3IIEMEHTAPHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.



Jemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT0 My4YKa MArHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBIIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBUCUMOCTb JJICKTPOABKYIIEH CUJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne MarHuTHOTrO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW WHIYKIIUU.

Pa3gea 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXAaHHUYECKHME  KOJIcOaHUS.
[Napmonnyeckue konebanus. [lepuon, vacrora, ammiuryaa u dasza KoieOaHUH.
[IpyxvHHBIN MassTHUK. MaTreMaTH4eCKU MasiTHUK. Y PaBHEHHE TapMOHUYECKUX
konebanuit. [IpeBpailieHre 3Heprun Mpyu rapMOHUYECKUX KOJIeOaHUIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
AJEKTPOMArHuTHBIMU Konebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUSA
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroumx KoyueOaHusX. BbIHYKIEHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyX)I€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs.

[lepemennsiii TOK. CUHYyCOMAQIbHBIM MEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HaIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUIECKOM
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJICTBE IEKTpodHEprun. KynbTypa
UCII0JIb30BAHUS AJIEKTPOIHEPTUU B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOHMCTBAa M IMPAKTUUYECKOE IMPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JJUHUU AJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanre mnapaMeTpoB KojieOaTebHONM CUCTEMBbI (NMPYKUHHBIM WU
MaTEMaTUYECKUN MaITHHUK ).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CBOOOIHBIE DIIEKTPOMArHUTHBIE KOJICOaHUsI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSXKEHUSI OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mocnenoBaTEIbHOM COCIWHEHWU PE3UCTOpa, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIAUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanre 3aBUCUMOCTH MEepUoAa MajbIX KOJeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne MEPEMEHHOTO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMACHUMHbLE B0JIHbL

MexaHuueckue BOJIHBIL, ycioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus U JyiMHa BoJiHbL. [lomepeuHble U TPOJOJNBHBIE BOJHBI.
HNurepdepenius u nudpaxius MexaHU4ECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUSL U3IYYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomarautHoii Boiane. CBoicTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaXECHHE, MpeIoMIICHUE, MoJspu3aius, Audpakius,
unTepdepenims. CKOpocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paUOCBSI3U U TeNeBUACHUS. Paguonokanms.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OGpa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnn u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOU PE30HAHC.

Habmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJIEOAHUI.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHUE, Mosipu3anus, udpakuus, UHTepPepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
onHopoaHoM cpene. JIyd cBera. ToueuHbId HCTOUHUK CBETA.

OTtpaxenue cBera. 3akOHBI oTpaxeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIi yroy IOJIHOTO
BHYTPEHHETO OTPAYKCHHUS.

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

CobOuparomiue u pacceuBaroie JuH3bL. ToHkas mauH3a. DoOKycHOE
pPAcCTOSIHME W ONTHYECKas cuja TOHKOM JuH3bl. IlocTpoeHue wn3oOpaxkeHuil B
coOMparoMX U pacceuBarolux JHH3ax. opMysia TOHKON JIUH3bBI. Y BEIUYCHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus cBera. JudpakuuonHas pemérka. YcaoBue HaOMIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpsMonuHENHOE pPaCHpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.
OnTtuyeckre npruOOpBkl.

[TonHOE BHyTpeHHEE OTpakeHrE. Monellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Mopenu MUKpOCKoIa, TeJIeCKomna.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyyeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonyyenue cniekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi



N3mepenue nokazartenst NpeaToMIICHUS CTEKIIA.
UccnenoBanuie CBONCTB M300pa’KeHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeLUAJIBLHON TEOPUU OTHOCUTEJIbHOCTH
I'paHunBl  OPUMEHUMOCTH  KJIACCHYECKOM ~ MexaHukd.  IlocTymarsel
CIIEHUAJIBHOW TEOPUM OTHOCHTEIBHOCTH: HMHBAPUAHTHOCTH MOAYJSA CKOpPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU M COKpAILCHHE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p MacChl € SHEPIUEH U UMITYJILCOM PEISITUBUCTCKON YaCTHUIbl. DHEPTHUS
IIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u 3HEpTUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Goroadpdexra. Onbitel A. I'. CToneroa. 3aKoHBI

dororddexra. YpaBuenue DuHmreitHa mis dorodddexra. «KpacHas rpaHuUIa»
dotoaddekra.

Jasnenue ceera. OnwitTel I1. H. JleOGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuK, cojiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otord ekt Ha YCTaHOBKE C IMHKOBOM IJIACTUHOMA.

UccnenoBanne 3akoHOB BHeNTHEro poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbITel Pesepdopnia mo paccesHHIO o -4acTHIL.
[Inanerapnas mopens aroma. Ilocrynarel bopa. M3nydenue u morsomieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buisl
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOJOPOAA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMN
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U31y4YCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenmne nuHeyaThIX CIIEKTPOB U3ITYUYCHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopHvle pabomvl

Habmronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHUs snapa. OTKpeITHE
pamuoaktuBHOCTH.  OmbiThl  Pe3depdopaa 1o ompezgeneHuro  cocTaBa
paauoakTuBHOro u3nydeHus. CoictBa anbda-, Oera-, TramMma-u3IydyeHUS.
Bimsinue paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M3oronsl.

Anbda-pacnian. ONEKTpOHHBIM M TO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHHE. 3aKOH paJMOaKTUBHOIO pacraja.

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

SnepHble peakuuu. JleseHue u cUHTE3 AA€EP.

Anepseiii peaktop. TepMosnepHbiii cuHTe3. [IpoOiieMbl M MEPCIICKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKThI JIEPHON SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTtonbl HaOIIOIEHNS U PETUCTPALIUN AIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIIUX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre TpEeKOB YacTUll (10 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpruKkinagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBIKCHHE.

Conneynas cucrema.

Conune. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoyHIA U 3BE3.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[marpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3]l TJIAaBHOW IOCIIEIOBATEIBHOCTH. BHYTpEeHHEE CTpoeHHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaIbl )KU3HH 3BE3I.

Muneunbiii [Tyte — nama ['anaktuka. [lonoxenue u nBukenue CosHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Paz0eranue rajiakTuk.
Teopust bonbuioro B3peiBa. PEukTOBOE M3IIydEeHUE.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntonenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKCHUH JIJIsT OTpEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIaApUs U SIPKUE 3BE3/BL.

Hab6ntonenus B Teneckon JlyHsl, mianer, Mueunoro Ilyru.

O0o01maroee NOBTOpeHne

Ponpr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTUHE MUpPA, pOJib (DU3UUECKON TeOpUuun
B (GOpPMHUpPOBAHUU TPEACTaBICHUNA O (U3HUECKOM KapTUHE MHUpPa, MECTO
¢dbu3znyueckoil KapTHHBI MHUpaA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymIecTBISIETCS C
Y4ETOM COJNEPKATEIBHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUHU, XUMUH, Treorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAyYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumores3a, (uU3MYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHE, SKCIIEPUMEHT, MOJICTUPOBaHUE, MOJIENb, U3MEPECHUE.

Mamemamuxa: pelmIEHHWE CHUCTEMBI YPAaBHEHHH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IMPOEKUMHA HAa OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NPU3HAKU TOAO00US TPEYTrOIbHUKOB,
omnpeJieNIeHne IoNaau TUIOCKUX GUryp u oobema Ter.

buonoecusa: »nekrpuyeckue SBICHHS B JKUBOW MpPHUPOIE, KojeOaTelabHbIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU NIPUPOAE, NCHUCTBUE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJIIMYECKAsI CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl O0Opa30BaHMSI KPUCTAJUIMUECKOW PEHIETKHU, CHEKTPaIbHBIN
aHaJIu3.



l'eocpagusa: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX YA,
(doTochEMKA 36MHOI MOBEPXHOCTH, MPEACKAa3aHUE 3eMIIETPSICEHUH.

Texnonoeusa: JHWHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATENb, WHAYKLIMOHHAS II€Yb, pajxap, PalUONPUEMHHUK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



INIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOro mpenMera «®Duszmka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJAKHO OOECIEUUTHh JTIOCTUKEHUE CIETYIOIIUX
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaATEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHUSI yueOHOro npeamMera «Du3nKay T0TKHBI
OoTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH MO3WUIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHUMCKOro O0OIEeCcTBa, pacCUIMpEHHE >KU3HEHHOTO
ONbITa U OMNbITA JEITEIBHOCTH B MPOLIECCE Peaau3alld OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKOMN MO3ULIMK 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHSATHE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPaJaHCKOTO
00IIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aIluy;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMA HHCTUTYTAMU B COOTBETCTBHUU C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOUIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOT O MTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESATEIIbHOCTA YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOUICHHE K MHUPY, BKJIKOUYAs 3CTETHUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3N4ecKoil Hayke;



5) Tpy10BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3IMYHBIM cdepaMm MpodecCHOHAIBHON AEATENHHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M caMOOOpa30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUHN BCEH KU3HH,

6) IK0JIOrHYeCKOro BOCIIHTAHHUS:

c(hOpMHPOBAHHOCTh JKOJIOTMUECKOW KYJIBTYPhI, OCO3HaHUE TJI00aTHLHOTO
XapakTepa SKOJIOTUIECKUX TPOOIIEM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOIIEH CPElle HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOI'O Pa3BUTHS YETIOBEUYECTBA,;

pacCIIMpPEHHE OIbITa JEATeIPHOCTH HKOJOTHYECKON HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 QUBUKE;

7) HeHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAy4YHOW JEATEILHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4CHUS  (U3MKH  OCYIICCTBJIATH  NPOSKTHYIO M HCCIEAOBATEIIbCKYIO
NeSTENbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble Jjornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENISITh eI MACATEIbHOCTH, 3a/aBaTh IMapaMETPbl W KPUTEPUU HX
JIOCTIDKCHUS,
BBIBJISAITH 3aKOHOMEPHOCTM W MPOTUBOPEYMST B  pacCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHalbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JICATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OLICHUBATh PUCKU MOCJICACTBUI ACATEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHIX  PEajIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble nuccienoBare/ibCKue JAelicTBUA.
BJIAJIETh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH W METOJAMHU
(u3nUeCKOl HAyKU;



BJIa/IETh HaBbIKAMU YUEOHO-HUCCIEA0BATENIBCKON U MPOEKTHOW JIEATEIbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOUCKY
METOJIOB pElIeHUs 3aJad (U3HUECKOr0 COJEp)KaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B [T03HAHMSI;

BJIAJE€Th BHJAMH JCSATEIBHOCTH IO IIOJIYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpETalii, MPeoOpa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUEOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAWTh apryMEHThl IS JI0Ka3aTelIbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJI€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOpMYIUpOBaTHL COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOM
JESITENIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh [EPEHOCUTh 3HaHUSA N0 (HU3MKE B NPAKTUYECKYIO 0OJIaCTh
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pa0ora ¢ unpopmanueii:

BJa/IETh HABBIKAMM MOJyYEHHUS MHPOpMAIUHU (U3MUECKOrO COAEp>KaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIATh IIOUCK, aHAJIN3,
CUCTEMATHU3ALMI0 U MHTEPIpEeTanuio WHGOpPMAIMU pa3IuYHbIX BHIOB U (Popm
IpEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINH;

UCTIOIB30BaTh  CpPENCTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTWIA B PEHICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3ajad4 ¢ COONIIOIGHHEM TpeOOBAaHUN DJPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHMEHBI, pecypcocOepexeHHsl, TMPaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(OPMaIIMOHHOW 0€30MacCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpKAHUS B Pa3IUUHbIX (opMarax c
yu€TOM Ha3HauY€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUHU, BEIOMpAsi ONTUMAIIbHYIO
(dopMy MpencTaBIeHUs U BU3yaIu3aluu.

KoMMmyHuKaTHBHBIE YHUBEPCATbHbIE YUeOHbIEe TeiiCTBHUSI:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh TPEANOCBUIKM  KOH(MIUKTHBIX CHUTyallddi W CMsT4aTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIAWBUAYaTbHOU
padoTHI;

BBIOWpAaTh TEMATHKy W METOJbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOT0 YJICHA KOJJIEKTUBA;

NPUHUMATh LIEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTHUKECHUIO: COCTABJIAThH IUIAH JACHCTBHM,
pacrpenensaTh pojid C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJa U Ka)XJOr0 yYaCTHUKA KOMAaHJbl B
001Ut pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

peaiaraTb HOBBIE NPOEKTHI, OLECHUBATh HAEU C TO3HWIMA HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEAECHUE B PAa3JIUYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryjisiTuBHbIE YHUBEPCAJbHbIE yUeOHbIE 1eiicCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JICSITEIHHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHH, BBIABJIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, MJIaH BBITIOJIHEHUS MPAKTUYECKONU pabOThI C yUETOM MMEIOIINXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUH;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUIA;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULHMU B 001acTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTe/IbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOUMOHAJILHBIH UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIQJIETh ~ HABBIKAMHU  TO3HABATEIbHOM  pedieKcuu Kak  OCO3HaHUsA
COBEpIIAEMbIX JICHCTBHA M MBICIUTEIBHBIX MPOILECCOB, HMX pPE3yJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCHH ISl OLIEHKH CUTYaIllH, BRIOOpAa BEPHOTO
perieHus;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS TO WX
CHIDKCHHUIO;

NPUHUMAaTh MOTHBBI W apryMEHTBI JPYIHMX IIPU aHAJM3€e pPe3yIbTaTOB
NeSITeNbHOCTH;

NIPUHUMATH ce0s, MTOHUMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYIHMX IIPU aHAJM3Ee pPEe3yIbTaTOB
JeSITEIbHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mpormecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CpeaHero ooOmiero oOpa3oBaHUsA Yy OO0y4YarOIIUXCs
COBEPIICHCTBYETCS AYMOIIMOHATBHBIH WHTEJUICKT, Iperoaraouui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIONIETO CIOCOOHOCTh TTIOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUETh HAMPABJICHUS Pa3BUTHUS COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ceOe€;

caMOpEryJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManmTHUPOBAThCS K
AMOIMOHAJILHBIM U3MEHECHHSIM U MPOSBIISATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOAS W3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M COMIEPEKUBAHUIO;

COIMAJTbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3periaTh KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K konmy obyuenuss B 10 kjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OO YUAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTO (Ppu3uku B (HOpMUPOBAHUU
COBPEMEHHOW Hay4yHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOMN ACSITEIHHOCTH JTIOEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYEHHBIX (PU3NUECKUX MOJENCH:
MaTepHalibHasl TOUKa, MHEpIHUalIbHas CUCTEMa OTCUETa, aOCONIOTHO TBEPOE TEIO,
UJeaNIbHBIN Ta3, MOJIEIN CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH
ANEKTPUUECKUH 3apsij] PU PEIICHUH PU3NIECKUX 3a]1ay;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (MIPOLECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISPHO-KUHETUYECKOW TEOpUM CTPOCHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TAJEeHHUE Tejl, JABWKEHHE [0 OKPYXHOCTH, HHEpIUS,
B3auMoziercTBUE Tel, Tuddy3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX TEIl, U3MEHEHUE 00bEMA TEJ MIPHU HarpeBaHUM (OXJIAXKICHUH), TETIOBOE
paBHOBECHUE, UCIApEHHUE, KOHAEHCAlUs, IUIABJICHUE, KPUCTAILIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSHUSI Ta3a B  H30IpoIlleccax,
AIEKTpU3alus TeJ, B3aUMOACHCTBHE 3aps/I0B;

OMHCHIBATh MEXAHWYECKOE JIBIKCHHE, WCIIONB3Ys (DU3UUYECKHUE BEIWYWHBI:
KOOpJWHaTa, MNyTh, MEpEeMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KUHETUYECKasi HEprusi, MOTCHIMAIbHAS SHEPIHs, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIIHOCTh; NPU OMNHCAHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKUI CMBICI HMCHONB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS U EIAUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIONIME JAHHYIO (DU3UUECKYIO BEIUYUHY C JIPYTUMHU
BEITUYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBIICHHUS,
UCTIONb3ysad (U3MYECKUE BEJIUYUHBL: JaBJICHUE Tas3a, TemIeparypa, CpeIHss
KMHETUYECKAasi SHEPTUsl XaOTHUYECKOTO JABMKCHUSI MOJICKYJI, CPEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JICWCTBUS TEIUIOBOTO JBHUTATENsl; TPH OMHCAHUU
NpaBUJIBHO TpPaKTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YEMbIX BEJIMYUH, HX
o003Ha4YeHUsT U CIUHMIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(bu3MUECKyI0 BEIMUMHY C IPYTUMU BEJTMYNHAM;

OMUCHIBATh U3YUEHHBIE MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DIIEKTPUUECKUE
sIBJICHUST (TIPOLIECChI), UCTIONB3Ysl (PU3NYECKUE BEIUUUHBI: SJICKTPUUECKUN 3apsl,
ANEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD MMOJIS, MOTEHIMAJ, pa3HOCTh MOTEHIIUAJIOB;
IpU ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIUYECKUN CMBICT HCIOJIb3yEMbIX
BEIWYMH, WX OOO3HAUCHUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINC
JTAHHYIO0 (PU3MYECKYIO BEIMUHUHY C IPYTUMU BEIUUUHAMU,

aHAM3UPOBATH (PU3UYECKHUE TMPOIIECChl U SIBJICHUS, UCIONB3YsS (Pu3nyeckue
3aKOHbI U TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXPaHEHMUSI MEXaHMYECKOW DHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHIUIT CYMEPIO3UIMA CHWI, MPUHIIUI PABHOMPABUS HHEPIHAIBHBIX CUCTEM
0TCcuéTa, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypou, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO
(GbOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIMIBI JEHCTBUS MAIlIMH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3indaTh YCIOBHS WX 0€30MACHOTO MCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU H
IIPOIIECCOB C WCIOJBb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBath mpoOJeMy/3agady U THUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOMBL;

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMPATh ONTHMAJBHBIA CIOCOO0 M3MEPEHHUS W WCIOJb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKHUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3YNHTATHI IMOJYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIUYUH B
BU/JIE TAaOJIUIL U TpaUKOB, AE€TaTh BHIBO/BI MO pe3yIbTaTaM UCCIIEeIOBAHNUS;

co0roaTh mpaBwmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOU
JESATETLHOCTU C MCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO
000py1I0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO,
UCTIONB3YsI (U3MYECKUE 3aKOHBI U MPHUHIINAITEI, HA OCHOBE aHAIM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYCCKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYUHBI M (OPMYIIHI,
HEeOoOXOoUMbIe NIl €€ peIleHUs, TMPOBOAUTH PACUEThI U OIEHUBATH PEATbLHOCTH
TIOJTY9CHHOT0 3HAYCHUS (PU3NUECKON BETTUINHBL

penaTh Ka4eCTBEHHBIE 3a/1aUl: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEYHBYIO
LENOYKY PacCyXICHHIl ¢ ONopod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3HUYECKHE SIBICHNUS,

UCTIONIb30BaTh ~ MPU  PENICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WH(POPMAITMOHHBIE TEXHOJOTUH VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TpeJICTaBlIeHUs Y4eOHOM M HAyYHO-TIOMYJISIpHOM MH(OpMAIUHY, MOIYyYCeHHONU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOIydaeMyr0 HHGOPMAIIHIO;

IPUBOJIUTH MMPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXAIOIIEr0 MHpPa, B pPa3BUTUE
TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl obecriedeHusi 0€30NacHOCTH MpU 0OpalIeHUU ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbs M COOJIOJECHUS HOPM DKOJIOTHYECKOTO
MOBE/ICHUSI B OKpYXKAIOLIeh cpelie;



paboTtaTh B TpyNme C BBHIIOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX PpOJIEH,
IUIAaHUPOBATh paldOTy TPYIIbI, pPalMOHAIBHO pPACHpPEAeNsaTh OOSI3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIINHI B PEIICHUE PACCMATPUBAEMOI TIPOOIJIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIONTUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KApTHUHbI MHUpPaA, B PA3BUTUHU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKOW AEATEIIbHOCTU JIOAECH, LEIOCTHOCTh W €IMHCTBO
(bu3nUecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS U3YyYEHHBIX (PU3MUYECKUX MOJIETICH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, JTy4 CBETA, TOUEYHbIM UCTOYHUK CBETA, SJCPHAs
MOJI€NIb aTOMa, HYKJIOHHAs MOJEIh aTOMHOTO siipa MPU PEIICHUH (PU3UUYECKUX
3a7ad4;

pacnio3HaBaTh (PU3NYECKHUE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DIIEKTPUUECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUSA TOKA, B3aUMOJICHCTBUE
MAarHMTOB, DJICKTPOMAarHUTHas WHAYKUHUS, JCUCTBUE MArHUTHOIO TMOJsA Ha
NPOBOJHUK C TOKOM M JBWXKYIIMUCS 3apsifl, JJICKTPOMArHUTHBIE KoyieOaHUs U
BOJIHBI, MPSAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIIOMIICHUE,
uHTepdepeHnus, audppakuus ¢ [OJsSpU3alus CBeTa, JUCIEPCHUsl CBETa,
dotoanexkTpuueckuit 3pdext (pororddekrt), cBeTOBOE aBiIcHNE, BOSBHUKHOBEHHUE
JMHEWYATOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas

PAaaANOaAKTUBHOCTD,
OIMMCBIBATh HM3YYCHHBLIC CBOMCTBA BCIICCTBA (3H€KTpI/I‘I€CKI/IC, MAarduMTHBIC,
OIITHYCCKHUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3INYIHbIX cpez:) )41

ANIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), MCTOJNB3Yys (DU3UYECKHE BEIUYUHBI:
ANEKTPUYECKUHN 3apsl, CWIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJNOB, 3JIEKTPOJABIKYILAs cuia, paboTa ToOKa,
UHIYKLIHAST MarHUTHOroO mois, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKHA, JHEPrus SJEKTPUUYECKOrO W MATHUTHOIO MOJIEW, MEPUOJ U YacToTa
KoneOaHuid B KoJie0aTENbHOM KOHTYpE, 3apsii M Cuja TOKa B MpoOIEecce
FapMOHUYECKHUX DJIEKTPOMAarHUTHBIX KoJeOaHuil, (POKYCHOE pacCTOsTHUE U
ONTHYECKasl CHUjla JIMH3bI, NMPU ONHCAHUM MPABUIHHO TPAKTOBATh (PU3MUECKHI
CMBICIT HCIIOJIb3YEMbIX BEIUYMH, WX OO0OO3HAYCHHs] W CIWHHIIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JIaHHYIO (DU3UYECKYI0 BEIMYHMHY C JAPYTUMH
BEJINUMHAMU;

ONMCBHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS U MPOLECCHI, HCIOIb3Ys
¢duznueckre BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H



4acTOTa CBETA, SHEPrus U UMITYJIbC (OTOHA, EPUOJ MOTypacaaa, SHEPTHUs CBA3U
ATOMHBIX SifIep, MpPU OIMUCAHWM TMPABWIBHO TPAKTOBaTh (HU3WUECKUN CMBICI
UCIIOJIb3YEeMbIX BEJIUYWH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (U3MUECKYI0 BEIUYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITHMYUHEI;

aHAIM3UPOBATH (PU3UYECKHE TMPOIECCHl U SBJICHHUS, UCIIONB3Ys (PU3NYECKUE
3aKOHbI M MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOTO U MAPAILIEIBHOTO
COCIUMHEHUSI TPOBOJHUKOB, 3aKOH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 pacCIpOCTPAHEHHSI CBETA, 3AKOHBI OTPAKEHHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODuHIITeHa mns gororddekra,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHHsS HUMIIYJIbCA, 3aKOH COXpPAHEHUs
ANEKTPUUYECKOr0 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOI'O YMCIA, IMOCTYJaThl bopa,
3aKOH PAaJIMOAKTUBHOI'O pacmaa, Mpy 3TOM pa3iudaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABJICHHE BEKTOPA MHAYKIIUH MAarHUTHOIO TOJIS IPOBOIHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOUTh UM OIKMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUUA W
MPOIIECCOB C HCIOJb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3ajgady U TUNOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOAWTH OIBIT U
(dbopMynHpOBaTH BHIBOMBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUsT (PU3UUECKUX BEJIIMYMH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METOJbI OIICHKH MTOIPENTHOCTEN N3MEPECHUN;

UCCIIEZIOBATh 3aBHUCHUMOCTH (PM3MYECKMX BEIMYMH C HCIOJIb30BaHUEM
OpSIMBIX HW3MEPEHUN: TpPU HSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUpPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJo1aTh mpaBuia 0e30MacHOro Tpyda MPU MPOBEICHUM HCCIETOBAHUM B
paMKax y4eOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOECKTHOU
JIESITENHbHOCTA C MCIOIB30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U JaOOPaTOPHOTO
000py1I0BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbIO,
UCTIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIW3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3UYECKUE BEIUYUHBI U (POPMYIIHI,



HEOOXOMMBbIE NIl €€ pEelleHUs, NPOBOAUTH PAcCUYEThl M OLICHHBATh PEAIbHOCTb
MOJIYYEHHOI0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIC 3a/1a4l: BHICTPAUBATh JJOTUYECKU HEMPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3UYCECKHE SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PELIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIH
U TIPEJICTaBlIeHUs YIeOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIIUHY, TTOIYICHHONW U3
Pa3JIMYHBIX UICTOUHUKOB, KPUTUYECKU aHAIM3UPOBATh MOTy4aeMyt0 HH(OPMaLIHIO;

OOBSCHATh TPUHLUNBI JEHCTBUS MAaIlMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX OE30MACHOI0 UCIOIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOAUTH MPUMEPHI BKJIJ]a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ul o0ecriedeHus: 0€30MacCHOCTH MpHU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbsl M COOJIOJECHUS HOPM DKOJIOTHYECKOTO
MTOBEJICHUSI B OKPY KAIOIIEH CPEAE;

paboTaTh B TpYIIEe C BBHINOJHEHUEM PA3IUYHBIX COIUATLHBIX POJIEH,
IUIAHUPOBATh padOTy TpYyNIbl, PAUUMOHAIBHO pACHpENeNsaTh OO0S3aHHOCTU U
IJIAHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYAIMIX, aJCKBATHO OIICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE PACCMATPUBAEMOI TIPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aejaoB U TEM

KoanuyecTBO 4acoB

DJIeKTpOHHBbIe (LM (pPOBHIE)

Ne n/m Kontpoabnubie | IpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIEe pecypchl
padoThI padoTbI
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
1.1 ®u3nka ¥ METOJbI HAYYHOT'O IIO3HAHUS 2 https://m.edsoo.ru/U9A7W1K5E
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka https://m.eds00.ru/BOC4C7J3K
2.2 Jlunamuka https://m.edso0.ru/O8D5S0P60O
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 1 1 https://m.edsoo.ru/N7L60O5UOR
Hroro o pasneny 18
Pazgen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBEI MOJIEKYIAPHO-KHHETHHECKOH 9 1 https://m.edso0.ru/N507Q8C1J
TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/Y3X3B8H1R
Ar .
3.3 PETATHDIE COCTOMHILE BEMECTBa 5 https://m.eds00.ru/HSYOY6UON
da3oBbIe EPEXObI
Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMMUKA
41 DIIeKTpOCTAaTUKA 10 1 1 https://m.eds00.ru/L6V2T3W4D
IT i i Tok. T
4.2 OCTONHHBI SICKIPHACCIIHI TOK. 20K 12 1 1 https://m.edsoo.ru/D1POD5NOV

B Pa3JIMYHBIX Cpeax




Htoro no pazneny

22

PesepBHOE Bpems

https://m.edsoo0.ru/POC60O5E6GS

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KVIACC

KosnyecTBo 4acoB
HaumeHoBaHMe pa3iesioB U TeM JuekTpoHHbie (uudpoBbIe)
Ne ni/m Kontpoasnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypchl
padoTsbI padoThbI
Paznea 1. JIEKTPOAUHAMUKA
M .0
1.1 ATHHTHOC TONC. HEKTPOMAriuTHaL 11 1 3 https://m.eds00.ru/L8V7X2H6F
AHAYKIAS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbI
M
2.1 CXATIACCIHE H SICKIPOMATIHTIEE 9 1 https://m.eds00.ru/POC100X1V
Koyie0aHus
M
2.2 CRATIACCKNE 1 SCKIPOMATHITHRIC 5 1 https://m.edso0.ru/O8F2M8K6Y
BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.ru/R5L9SONSW
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIEIITUAJIbHON TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIEIUATIBHOW T€OpUHU

3.1 4 1 https://m.edso0.ru/Q3T7Z8R1R
OTHOCUTCIBHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOM OITTUKH 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Crtpoenue atoma 4 https://m.eds00.ru/X1G1M9Q3lI
4.3 ATOMHOE PO 5 https://m.edso00.ru/D8Y6E8TAW




Htoro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

5.1 DeMEHTBI aCTPOHOMHHU U aCTPOPUIUKU 7 https://m.edsoo.ru/W2W3W2Y5C
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Obo06maroniee TOBTOPEHHE 4 https://m.edso00.ru/G4V7A6TAL
Hroro no pazaeny 4
PesepBHoe Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBHIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




NHNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS
OCHOBHOMI OBPA30BATEJILHOM ITPOI'PAMMBI

10 KUIACC

Kon
NPOBEPSAEMOr0
pe3yJabTara

IIpoBepsieMble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHON MPOrpamMMbl CpeHero 001ero 00pa3zoBaHus

10.1

JleMOHCTpHpOBaTh Ha MpUMepax polb U MecTo (U3MKK B
(OopMHpPOBAaHUN COBPEMEHHON HAay4yHOM KapTHHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHMKH U TEXHOJIOTMM, B IPAKTUYECKON AESITEIbHOCTH

mojeu

10.2

VY4auTHIBaTh TPaHUILIBI IPUMEHEHUS U3YyYCHHBIX (PU3UYECKUX MOJEINICH:
MaTepualibHasl TOYKa, WHEpLHUalbHAas CUCTeMa OTcuéTa, aOCOJIOTHO
TBEPIOE TEJI0, UACATBHBIN I'a3; MOACIU CTPOCHUS I'a30B, XKUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM DJIEKTPUYECKUM 3aps — IpU PEIICHUH

(bu3nUecKux 3a1a4

10.3

Pacrio3naBath (hu3mueckue sBieHUs (IPOIECCh) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KMHETHUYECKOW Teopuun
CTPOEHHS BellecTBA M  JJEKTPOJAMHAMHUKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE IpPSIMOJIUHEITHOE JBUXKEHHE, CBOOOJHOE IaJeHHE
Ted, JABUXKEHHE IO OKPY)KHOCTH, WHEpLHs, B3aWMOJAEIHCTBUE TeI;
nudpdys3us, OpOYHOBCKOE JBHM)KEHUE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, H3MEHEeHHe o0béMa Tela IMpU  HarpeBaHHUH
(oxJaXkieHUn), TEIJIOBOE paBHOBECHE, MCIApeHHe, KOHJEHCAlMs,
IJIaBJIEHUE, KpUCTAJUIM3allis, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
IIOBBIIICHNE JIABJICHMS I'a3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXIYy I[apaMeTpaMHM COCTOSHMS Tra3a B H30IIpOLECcCax;

QJICKTpU3aluA TCII, BBaHMOHeﬁCTBHe 3apdaa0B

10.4

10.5

OnuchiBaTh MEXaHUYECKOE JIBIKCHHME, UCHONb3Yys (U3NYECKHe
BEJINYUHBIL: KOOPJAMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tejla, CWIa, WMIYJIbC Tela, KUHETUYeCKas DHEprus,
MOTEHLMAJbHAsl JHEpPrusi, MeXaHudeckas paboTa, MexaHHUYecKas
MOIITHOCTh; TIPY ONMCAHHUH MPABHIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUS M EJAUHMIIBI, HaXOAUThH
(bopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUYUHY C APYTUMU

BEiIM4YnHaMun

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T€I M TEIUIOBEIC




SBJICHUS, UCHOJb3ys (U3MYECKUE BEIUYMHBI: JaBJIEHUE Tas3a,
TeMIeparypa, CpeAHssl KUHETHYeCKas DSHEPrus XaoTHYECKOIo
JIBUKEHHMS MOJIEKYyJ, CpeIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTH, BHYTpPEHHss dHeprus, paboTa rasa,
KO3((ULIUEHT TMOJEe3HOro JEHCTBUS TEIUIOBOIO JBUTATENs; IpH
ONMCAaHUU IPaBUIBHO TPaKTOBATh ¢buznueckuit CMBICII
UCHOJB3YEMBIX BEIUWYMH, MX O0O3HAUEHUS M E€AMHMIbI, HAXOAMUThb
(opMyIIbl, CBA3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

10.7

OnuceiBaTh M3YyYECHHBIE DJIJIEKTPUUECKUE CBOMCTBA BEIIECTBA W
JNEKTPUYECKUE  SIBICHUS  (TPOIECCHI), HCIONB3ysd (U3HUECKUE
BEJINYUHBI: ANEKTPUYECKUN  3aps,  JJIEKTpUUECKoe  MOJe,
HanpspDKEHHOCTh  MMOJIs,, TMOTEHLHUAN, pa3sHOCTh MOTEHIMAIOB; IpHU
OIMHMCAaHUU TIPABWIILHO TPAKTOBATh (PU3UICCKUI CMBICIT HCIIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W EAWHUIIBI, YyKa3biBaTh (POPMYIIBI,
CBA3BIBAIOIIME  JIAaHHYI0  (U3MYECKYI) BEIMYMHY C JPYyTUMHU

BEiIM4YnHaMun

aQHAIM3UPOBATh (U3MYSCKHAE TIPOIECChl W  SBJIICHUSA, HCIOJB3YS
(bu3uYecKre 3aKOHBI M MPUHIUIIBI: 3aKOH BCEMUPHOTO TaroTeHus, I, Il
u |1l 3akonsl HeloTOHA, 3aKOH COXpaHEHUsS MEXaHUYECKOW SHEPruH,
3aKOH COXPaHCHMsI UMITYJIbCA, IPUHIUI CYNEPIIO3UIIMNA CHII, TIPHHIIUIT
paBHOMpPABUS HWHEPUHAIBHBIX CHCTEM  OTCUéTa; MOJICKYJISPHO-
KHHETUYECKYIO TEOPUI0 CTPOCHHUS BEIIECTBA, ra30BbIe 3aKOHBI, CBS3b
CpelHeld KUHETHMYECKOW DSHEpPrud TEIUIOBOIO ABMXKCHHS MOJIEKYT C
a0COJIOTHOW TeMmepaTypol, MEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHS DJICKTPUUECKOTO 3apsaa, 3akoH KymoHa; mpu 3ToM
pas3nuYaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE

BbIpa)KEHHUE U yCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPUHIUIBI JCHCTBUS MAaIIMH, NPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziIuuaTh YCIOBHS HX 0€30IacHOro

HCIIOJIB30BaHUA B HOBCCHHCBHOfI KHN3HU

10.9

BrmonssaTs SKCIICPUMCHTEI IO UCCIICAOBAHHIO (1)H31/I‘-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C UCIOJIB30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHUN; IIPU
3ToM (opMyIUpOBaTH MpoOJeMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKECHHOTO

000pynoBaHus, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOABI

10.10

OcymiecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHHUS (PUINUECKUX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMAIbHBIA CHOCOO H3MEpEeHUs u




HUCIIOJIB30BaTh H3BECTHHIC METObI OLICHKNU HOFpeHIHOCTeﬁ H3MepeHHI>’I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEJIMYMHAMH C
WCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH; TpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBAaTh pE3yJabTaThl MOJYYEHHOH 3aBHCHUMOCTH
(Gu3n4ecKux BEIMYUH B BUJE TaOIUL U TPapHKOB, J1€1aTh BBIBOJIBI 11O

pe3yibTaTaM HCCICAOBAHUA

10.12

Cobmroate mpaBwia 0e30macHOro TpyAa MpU  MPOBEICHUU
UCCJEeIOBaHUI B  paMKax y4eOHOro OKCIepUMEHTa, Yy4eOHo-
WCCJIEeIOBATEIbCKOW M MPOEKTHOW AESITEIbHOCTU C HCIOJIh30BAaHUEM

U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOT0 000PYAOBaHHS

10.13

Pematp pacu€tHble 3a1auul ¢ SBHO 3aJaHHON (U3UYECKON MOJEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIMUIBL, HA OCHOBE aHAIM3a
yCIOBUSL  3a/lauydl  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIACIATH
¢usnyeckue BeTUYUHBI M (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEATBHOCTD MMOJYYEHHOTO 3HAUEHUS

(U3HUECKON BEITMYNHBI

10.14

Pemats Ka4eCTBECHHbBIE 3a7a4u: BBICTPANBAThH JOTUYECKHU
HEMPOTUBOPECUUBYIO LEMOYKY PACCYXAECHUN C OMOPOM HAa U3yUYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (i)I/ISI/I‘-IeCKI/Ie SIBJICHUS

10.15

Hcnonp3oBaTh MNpu  pelleHUH Y4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMALIMOHHbIE TEXHOJOTMHM JUJISl TIOWCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIpEeTallMl W TPEACTaBICHUsS y4yeOHOW M Hay4HO-TIOMYJIIPHOM
MHpOpPMALHUY, TOJIYYEHHOM M3 pPa3IMYHBIX MCTOYHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOTYYaeMylo HHPOPMAIUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUMCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTHUC TCXHUKHU U TEXHOJIOT Ui

10.17

Hcronp30BaTh TEOpeTHYECKHE 3HAHUS 1O (U3MKE B TOBCETHEBHOM
KHM3HM JUIsL oOecriedeHns 0€30MacHOCTH Ipu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJISI COXpPAHEHMs 370POBbS U

COOTIOACHHSI HOPM KOJIOTHYECKOT0 MOBEICHUS B OKPYKAOIIEH cpeie

10.18

PaGotaTh B rpymne ¢ BBIIOJIHEHUEM PA3JIIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ paboOTy  TPYIIbI, PAlUOHAJIBHO  pacHpeesiTh
00s3aHHOCTH ¥ TUIAHUPOBATh JCSATEIBHOCTh B HECTaHJAPTHBIX
CUTyallUsX, aJCKBATHO OLICHMUBATH BKJAJ KaXIOr0 W3 yYaCTHUKOB

I'PYIIIBI B pELIEHNUE pacCMaTpPUBAEMOM MpoOIEeMbI




11 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

I[IpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

111

JleMOHCTpHpOBaTH Ha TNpUMEpax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH

JII0JIEH, LIEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MYECKUX MOJIEICH:
TOYEYHBIN ANEKTPUUECKUN 3apsij, sAepHas MOJEIb aTOMa, HyKJIOHHAs

MO/IeJIb ATOMHOTO si/Ipa MpHU pelieHNH (PU3NIECKUX 3a7a4

11.3

Pacno3naBate (usnueckue siBjaeHus: (mporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DIIEKTPOJAMHAMUKHA W  KBAaHTOBOW  (DM3UKHU:
AJIEKTPUUYECKAsT MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICWCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsl MHAYKIUS, JCHCTBUE MArHUTHOTO IIOJIsA Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsil, JJIEKTPOMAarHUTHBIC
KOJeOaHUsi W BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHCHHWE CBETa,
OTpakeHWe,  MpeJloMIIEHHe, HHTeppepeHuus, Audpakuus u
MOJISIpU3aLUsl CBETA, JUCIEPCUs CBeTa, (HOTORNEKTpUYEeCKHid 3 ekt
(poroaddekr), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHAass M  HCKYCCTBEHHas

pPaauoaKTUBHOCTD

114

OnuceiBaTh U3Y4YEHHbIE CBOMCTBA  BelleCcTBAa  (JIEKTPUUECKHE,
MarHUTHbIE, ONTUYECKUE, DIEKTPUUECKYIO0 IMPOBOJUMOCTb Pa3IMuHbIX
Cpell) M DJJIEKTPOMAarHWTHbIE SABJIEHUS (IPOLECCHI), HCIOJIb3YS
¢u3nueckue  BEJIMYMHBI:  JJIEKTPUYECKUH  3apsl, Cuila  TOKa,
IEKTPUUYECKOE  HAIPSKEHHE,  AJIEKTPUUYECKOE  CONPOTUBIICHHE,
pasHocTh noteHuuanoB, D/IC, paboTa TOka, MHIYKIHS MarHUTHOTO
nons, cuina Ammepa, cwia JlopeHna, HMHAYKTUBHOCTh KaTYUIKH,
SHEprus 3MEKTPUUECKOr0 M MArHWTHOIO IOJeH, Mepuoj M 4YacToTa
KosiebaHuil B KosebaTeIbHOM KOHTYpE, 3apsij U CHila TOKa B Ipoliecce
rapMOHHYECKHUX AIIEKTPOMATrHUTHBIX KOJIeOaHUH, ¢doxycHoe
paccTOssHME W ONTHUYECKas CWJa JIMH3BI, NIPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJB3YEMbIX BEJIMYUH, HUX
00O3HAUeHUsI W EIWHUIBI;, YKa3blBaTh (OPMYINbBI, CBA3BIBAIOIINE

AaHHYIO (bHSH‘ICCKyIO BCJIMYHHY C APYTUMH BCIMYNHAMU
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OnwuceIBaTh N3YUCHHBIC KBAHTOBBIC SABJICHUSA U IIPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘IGCKI/IG BCJIIMYUHEBI: CKOPOCTH JJICKTPOMAIrHUTHBIX BOJIH, AJIMHA
BOJHBI M 4YaCTOTa CBETA, JHEPIUAd W HMIIYJIbBC (bOTOHa, nepunona
moiaypaciaaa, O3HEpPrusad CBsA3H AaTOMHBIX AA€P, IIPpU OIKMCaHHU
IIpaBUJIBHO TPAKTOBATH (bHSI/ILIeCKI/Iﬁ CMBICJI UCITIOJIB3YEMbIX BCJIWYUH,
UX 00O03HAYCHUS M CAWHUIIBI; YKAa3bIBATb (I)OpMy.TILI, CBA3bBIBAIOIIUC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYI'UMHU BCINYNHAMU, BBIYHUCIATH

3HAa4YCHHC (1)I/I3I/I‘ICCKOI>'I BCIINYHHBI

11.6

Ananu3upoBaTh (U3MYECKHUE TIPOLECCHl U  SABICHHS, HCIOIb3Ys
¢usnyeckue 3aKOHbl M NOpUHLUNBL  3akoH Oma,  3aKOHBI
MIOCJIEIOBATENILHOTO W TMApaJUIEbHOIO COEAUHEHMS] ITPOBOAHHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 2J€KTPOMArHAUTHOM MHIYKLUHU, 3aKOH
MIPSIMOJIMHENHOI'O pacpOCTPAaHEHUs] CBETA, 3aKOHBI OTPAXXCHUsI CBETA,
3aKOHBl  NIPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
dboToadderra, 3aKOH COXpPAHCHHUS DHEPrUU, 3aKOH COXPaHCHUS
UMITYyJIbCa, 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsjia, 3aKoH
COXpaHEHUsi  MaccoBOro  4Yucia, HocTtynarsl bopa,  3akoH
paAMOaKTUBHOIO pachaja; IpU 3TOM pas3jinyaTb CIOBECHYIO
(GOpMyJINPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS

(TpaHMIBI, 0071aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTB HampaBJICHUEC BCKTOpa HWHAYKHOHWHM MArduTHOI'O II10JIA

IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3gaBacMo€C  IINIOCKUM

3€pPKaJIOM, TOHKOU JINH301

11.9

BBITIOTHATE AKCTIEPUMEHTBI 10 MCCIICAOBAHUIO (PU3UUECKHUX SBICHUN 1
MIPOILIECCOB C MCIIOJIB30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIA; MPU
3ToM (opMynIHUpOBaTh NpolieMy (3amady) U THUIOTE3y Y4eOHOro
9KCHEpUMEHTa,  CcOoOMpaTb  YCTAaHOBKY M3  IPEIJIOKEHHOTO

000py0BaHus, IPOBOJAUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

11.10

OCYIJ_IGCTBJISITL NpsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB OIITUMAJIBHEIH CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh U3BCCTHHIC MCTO/bI OLICHKNU HOI‘pCIHHOCTCﬁ I/I3MepeHI/If/’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C UCIIOJIB30BaHUEM
NpPSIMBIX ~ M3MEPEHUM; TIIpU ITOM KOHCTPYMPOBaTb YCTaHOBKY,
(bUKCUpOBaTh pE3yAbTATHl TOJTYYCHHOW 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJE TaOnUIl U TpadUKOB, J1e71aTh BBIBOABI 110 pE3ylibTaTaM

HCCIIE0OBAHUs

11.12

Cob6mrogaTe mpaBujia 0O€30MacHOro0 Tpylda TMpU MPOBEIACHUU




HCCIICIOBAaHUM B paMKax Y4eOHOro OJKCIepUMEHTa, Y4eOHO-
MCCIIeI0BATEIHCKOM U MPOEKTHON NEATEIHHOCTH C HMCIIOJIh30BAaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TA0OPAaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacu€TtHBIe 3a/Maun ¢ SBHO 3aJJaHHON (M3MYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MYECKUE 3aKOHbI M TPHUHIMIIBI, Ha OCHOBE aHau3a
yCIOBUSL  3a/ladyd  BbIOMpaTh  (U3MYECKYI0 MOJENb, BBIICIATH
¢busnueckue BEIUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEANbHOCTH MOJIYYEHHOTO 3HAYEHUS

(hU3MUECKON BEITMYUHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJa4uu: BBICTpAanBATb JOTHYCCKH
HETIPOTUBOPCUUBYIO ILCTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha N3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IQ SIBJICHUA

11.15

Hcnonb3oBaTh NOpU  pelICHHMM YU4EOHBIX 3aJad  COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOTUU JUIsI IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEPHpETallMd M TPEJCTABICHHUS y4eOHOW W HAyYHO-TIOMYJISIPHON
uHpOpPMAIUY, TIOTYYSHHOW M3 Pa3IMYHBIX MCTOYHHUKOB; KPUTHUYECKHU

aHAJM3UPOBATH MOTyIaeMyI0 HH(OPMAITHIO

11.16

OOBSACHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTpPOMCTB; pa3inyaTh YCJIOBHUS HX 0€30MacHOr0 HCMOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIAJa POCCUUCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
YKU3HHM JIJIA o0ecrieueHrs 6€30MacHOCTH MpU O0paIlleHu: ¢ TpudopaMu
U TEXHUYECKUMH YCTPOHNCTBAMH, JJISI COXPAHCHHS 3I0POBbS U

CO6J'IIOI[€HI/IH HOPM 3KOJOI'MYCCKOTI'O ITIOBCACHUS B oxpy;xammeﬁ cpeac

11.19

PaGotaTh B Ipynme ¢ BBINOJHEHWEM pa3IMYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  PAlMOHAIBHO  paCIpenelsiTh
O0sI3aHHOCTM M  IUIAHUPOBATh JEATENBHOCTh B  HECTaHAAPTHBIX
CUTYyallUsIX, a/JeKBAaTHO OIICHUBATH BKJIAJ KaXJIOr0 M3 YYaCTHHKOB

IPYIIIBI B PELICHUE PACCMAaTPUBAEMOIl TPOOIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3jaena

Koxa npoBepsiemoro

HpOBepHeMbIe IJIEMEHTHI COACPKAHUSA
3JIEMEHTAa

OU3NKA 1 METOJIbI HAYUHOI'O ITO3HAHUA

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl TTO3HAHUS OKpPYXaruero mupa. Posib
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TEOpPHH. I'paHUIBI MPUMEHUMOCTH
1 (buznueckux 3aKOHOB. [TpuHumn
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hOpMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPAKTHYECKOU

NeITeTEHOCTH JIFOJIEH

MEXAHUKA

KMHEMATHKA

MexaHuueckoe nBuxenue. OTHOCUTEIBHOCTD
2.1.1 MEXaHUYECKOro aBmkeHnsa. CucreMa OTcUéTa.

TpaekTopus

2.1

[lepemenienue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOPCHHE
2.1.2 MaTepuaJbHON TOYKU, WX TPOEKIMH Ha OCH
CHUCTEMBI KOOPJIMHAT. Crnoxenune

MIEPEMEIIEHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKECHUE. ['paduxu
2.1.3 3aBUCUMOCTHU KOOpJMHAT, CKOpPOCTH,
YCKOpEHUH, IyTH u NepEMEILEHUS

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU




2.2

2.14

CBoOogHoe majienne. Y CKopeHrne CBOOOTHOTO

naJieHus

2.15

KpuBonunelinoe nBwxeHue. PaBHOMepHOE
JABHIXKXCHUC MaTepHaHBHOﬁ TOYKHU 1o
OKPY>KHOCTH. YTIJIOBAasi CKOpPOCTb, JMHEHHAas
CKOPOCTb. Iepuon U 4acToTa.

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

2.16

TexHuueckue yCTpOﬁCTBaZ CIINAOMCTDP,
ABVXXCHUC CHapsAA0B, HLCIHBIE W PEMCHHBIC

nepeIayn

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUICHUS MEXKy IyTSAMH, IIPOUICHHBIMU
TEJIOM  3a  IOCJIEIOBAaTE/IbHbIE  paBHBIC
MIPOMEXXYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JNBIKEHUU C Ha4vaJbHOM CKOPOCTHIO, paBHOMU
Hymo. M3yueHue ABMKEHUsS IIapuKa B BSI3KOU
xuakoctu. V3ydeHuwe — IBIDKEHUS — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

JUHAMUKA

2.2.1

[TpuHnmmn OTHOCHUTEIIBHOCTH ["anunes.
IlepBeii 3akoH HeroToHa. HMHepuuaibHble

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHII

2.2.3

Bropoii 3akoH HbloTOHa 111 MaTepuanbHOU
TOYKM B MHEPLUUAIBHOU CHUCTEME OTCYETA
(MUCO). Tpermit 3akon HelooToHa mus

MaTCpHUaAJIbHBIX TOYCK

2.2.4

3aKOH BCEMUPHOTro TAroTeHus. Cuiia TSKECTH.

IlepBast kocMuueckast ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHuUs
CKOJIbKEHUSI W CWIAa  TPEHUs  IOKOS.

Koaddunuent tpenus. Cunia conpoTUBICHUS




IIpr ABMXKCHUU TEJIa B d)KUAKOCTH HUJIU a3

2.2.7

[TocTymarenbHOe W BpamiaTebHOE JIBUKCHHE

a0COIOTHO TBEPIOTO Tela

2.2.8

MOMEHT CHIIBI OTHOCHUTEIIBHO OCU BPALLCHMUS.
[Inedo cunbl. YcnoBus paBHOBECUS TBEPAOIO
tena B UCO

2.2.9

TexHuueckue YCTpOﬁCTBa . INOAIIMITHHUKH,

ABMXXEHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3yueHue IBMKEHHS
Opycka 10 HaKJIOHHOM IJIOCKOCTH O]
JEHCTBUEM HECKOJIBKMX cwil. MccrnenoBanue
3aBUCHMOCTU CWJI YIPYTOCTH, BO3HUKAOIIUX
B JehopMUpYyeMOil TPY>KUHE U PE3UHOBOM
oOpasnie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue yciioBul paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

2.3.1

3AKOHbI COXPAHEHHMS B MEXAHUKE

I/IMHYJ'IBC MaTepHaﬂBHOﬁ TOYKH, CHCTEMBI
MaTCpUuajJIbHbBIX TOYCK. I/IMHy.TIBC CHJIbBI H

HU3MCHCHUC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaHeHuss wummyinsca B HCO.

PeaxTuBHOE NBUMXKEHUE

2.3.3

PaGotra cunbl

2.34

MorHocTh cHIbl

2.3.5

Kunernueckas OHCPTIUAa MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KWUHETUYECKOUW SHEPTUH

2.3.6

[TorenmmansHass sHeprud. [loTeHuManbHas
SHEPTHs yIIpyTo nedopmMupoBaHHOM
npyxuHbl. IloTeHnmanbHas DJHEpPrus Teya

BOJIM3H MOBEPXHOCTH 3eMIIN

2.3.7

TloTeHmanpHple U HEMOTEHIUAIBHBIE CHIIBL.
CBsizb  paboOThl HEMOTEHIUATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOH SHEPruu

CHCTCMbI TCII. 3aKoH COXpaHCHUA




MEXaHUYECKON SHEPTrUn

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHu4eckue yCTpOMCTBA: IBUKCHHUE DPAaKeT,
o BOJOMET, KOTIEp, MPYKUHHBINA MTUCTOJIET
Ilpaktuyeckue pabotel. V3ydeHue CBsI3U
2310 CKOpPOCTEHl TeJll TMpu HEYNpyroM YyJape.

Hccnenosanue CBA3HU pa6OTLI CHJIBI C

H3MEHECHHEM MEXaHHYeCKOM OHEPIruu Tejia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHBIE HOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep IBHKEHUS U

B3aMMOJECHCTBHUS YaCTHUIl BEIIECTBA

3.1.2

MO,Z[CJ'II/I CTPOCHHA TA30B, )KI/I,Z[KOCTGI\/'I n
TBépI[BIX TCI u 00BSICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MO,Z[CJ'ICfI

3.13

Macca wmounekyn. KonudecTBo — BemiecTsa.

[Tocrosinnas ABoranpo

3.1.4

TermmoBoe paBHOBecue. Temmeparypa U €€

n3mepenue. [lkana remneparyp Llenscus

3.15

Mopnens  uaealpHOrO  rasa. OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUECKON

TCOPUU NACATILHOI'O Ir'a3a

3.1.6

AOcoiroTHasl TeMIiepaTtypa Kak Mepa CpeaHei
KMHETUYECKOM SHEPTUU TEIJIOBOTO JIBUIKCHHUS

yactuil rasza. [lIkana temnepatyp KenbBuna

3.1.7

VpaBuenne Kianeiipona — MeHueneesa.

3akoH J/lanbToHa

3.18

I'azoBble 3aKkoHBI. M30mponeccs! B uacalbHOM
ra3e C IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, n30Xopa, u3o0bapa

3.1.9

TexHuueckue yCTpOIiCcTBA: TEPMOMETD,

OGapomeTtp




3.1.10

[Ipaktuueckue paboThl. M3MepeHnue wmacchl
BO3/lyXa B KJIacCCHOM KomHarte. McciaenoBanue
3aBUCHMOCTU MCXKAY IMapaMeTpaMu COCTOSHUA

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMO,Z[I/IHaMI/I‘-IeCKaH CHUCTEMA. BHYTpeHHHH
QHCPIruAa TepMOﬂHHaMHHeCKOﬁ CUCTEMBI H

CIIOCOOBI €€ U3MEHEHHS

3.2.2

KomuuecTBo TemnoTsl U pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UACAJIBHOIO I'a3a

3.2.3

Bunpl Temonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKLIUsA, U3lydeHHE. TeroéMKOCTh Tena.
ViaenpHas TEIIOEMKOCTHL BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCTUJIONICpCaavC

3.2.4

3.25

IlepBb1it 3aK0H TepmoauHaMUKU. [IpuMeHenue
IIEPBOTO 3aKOHa  TEPMOJUHAMUKHU K
u3onpoueccam. I'paduueckas MHTEpHpeTaLus

paboThI Taza

TemmoBble Mamuubl. [IpUHIMOBL  OEWCTBUA
TeruioBbIX MamuH. [IpeobpazoBanus sHEpruu
B TemwioBbiXx MammHax. KoapdunueHt
nosiesHoro  gectBus  (mamee —  KIIM)

tertoBor MamuHel. [ukin Kapao u ero KIIT

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocTs  IpoueccoB B MPUPOJE.
Tennossle JIBUTaTEIN. OKOJIOTHYECKHE

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

Texuuueckue yCTpOHCTBA: JBUTATEIb
BHYTPEHHETO Cropasus, OBITOBOM

XOJIOAWIBHHK, KOHAUITHOHED

3.2.8

[IpakTrueckue padotsl. I3Mepenue yneabHOU

TEIIOEMKOCTH

3.3

AI'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hapoo6p3303aHHe 1 KOHACHCAIH:A. I/ICHapCHI/IC




u KUIIEHUE. VYnenbHas TEeIIoTa
apooOpa3oBaHusl. 3aBHCUMOCTh TEMIIEPaTypbl

KUIICHUS OT JaBJICHUA

AOCOII0THAasT M OTHOCUTEIbHAS BJIAXKHOCTH

332 Bo3ayxa. Haceiennslit nap
TBépnoe TEJO. Kpucrannmueckue 51
333 amopdHble Terda. AHU3OTPONHS  CBOWCTB
- KpPHUCTAJIJIOB. Kunkue KpPHUCTAJLJIBL.
CoBpeMeHHbIE MaTEpHUAIIbI
334 [InaBnenne w Kpuctainuzauus. Y AenbHas
o TeruioTa masiaeHus. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOTO OanmaHca
TexHudeckue yCTpOMCTBA: TUIPOMETp U
338 IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIHH
o MIOJIyUYEHUSI COBPEMEHHBIX MAaTE€pHAJIOB, B TOM
4HCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboThL. N3mepenue
3.3.7
BJIQYKHOCTH BO3/1yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 Dnexrpuzauus Ten. DIeKTpuueckuil 3apsa. [sa
o BU/IA DJIEKTPUUECKUX 3apsi/I0B
[IpoBoaHMKY, TUDJIEKTPUKU u
41.2
MOJIYTIPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUS AMEKTPUIECCKOTO 3apsiaa
4,14 B3aunmopeiictBue 3apsnoB. 3akoH Kymona
4.1 DnexTpuueckoe  Modie. HanpspxénnocThb
415 3JIEKTPUYECKOIO T1OJIA. [TpuHnun
o cynepno3uiuu.  JIMHUM ~ HAOpPSKEHHOCTH
ANEKTPUYECKOTO MO
416 PabGora cui  3ME€KTPOCTATHMYECKOTO  MOJIS.
o [lotenunan. PaznocTs noTeHIMAI0B
417 [IpoBOAHHMKU M TUANIEKTPUKA B TOCTOSTHHOM

JJeKTpUYeckoM  moisie.  Jluanektpuyeckas




IIPOHUIIACMOCTDb

DIEKTPOEMKOCTb. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
DHeprus 3apsyKEHHOI0 KOHAEHCcaTopa
TexHudeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
419 INEKTPOMETP, AIEKTPOCTATUYECKAS 3aLIUTA,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYUHBIN TPUHTED
4110 [IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSTHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYLICCTBOBAaHUSA IIOCTOAHHOI'O

421 AJIEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
Toka. [locTossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 ydacTka Henu
123 DNEKTPUUECKOe COIMPOTUBJICHHUE. Y IeTIbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [ocnenoBarensHOE, napasuiebHOe,
o CMEIIAHHOE COSAMHCHHE ITPOBOTHUKOB
PaGora snekTpuyeckoro Toka. 3akoH J[koyms
4.2.5
— Jlenua
4.2.6 MOMHOCTD 3AEKTPUUYECKOTO TOKA
anexTpoaBwkymas cuna (mamee — DJIC) m
127 BHYTpEHHEE COMPOTHUBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma miIg MOdHOW  (3aMKHYTOM)
aneKTpudeckoi nenu. Koporkoe 3aMmbikaHue
DneKTpoHHAas MIPOBOIMMOCTH TBEPIBIX
128 META/NIOB.  3aBUCUMOCTh  COIPOTHUBICHHUS
o METaJIOB oT TEMIIEPATYPHI.
CBepXITpOBOJIUMOCTH
429 DnekTpuueckuii TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX MyYKOB
4.2.10 [TonmynpoBoauuku. CoOCTBEHHAS U TPUMECHAS




MPOBOJMMOCTh MOJYIPOBOAHUKOB. (CBOiICTBa

p-n nepexona. [lomynpoBogHUKOBBIE TPUOOPHI

4211

DNEKTpUUECKHid  TOK B DJICKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JIACCOIUALIUSA.

DnexTponauns

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSITENILHBIE M HECAMOCTOSTEIbHBIN
paspsn. PaznuyHble THIBI CaMOCTOSTEIBLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

Texnuueckne YCTpOMCTBA: aMIepmerp,
BOJITMETP,  PEOCTaT, MCTOYHHKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npuOopsl,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHBbII MO,
TEPMUCTOPBI 51 (doTope3ncTopsl,

HOJIprOBO[[HHKOBBIﬁ AU0o4, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboThI. N3yuenne
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTPEHHET0 comnpoTuBieHusa. HaOnroneHue

AIIEKTPOIIH3a

11 KVIACC

Kon Koanposepsiemoro
pasaeJa 3JIeMEeHTa

IIpoBepsiemblie Y1€eMEHTHI COIeP:KAHUS

4

OJIEKTPOAMMHAMUKA

MAI'HUTHOE IT1OJIE. SJIEKTPOMAT'HUTHAS MHAYKINA

43.1

Iloctosgaurle MaruuTthel. B3ammonencTBue

IOCTOAHHBIX MaroHuToB

4.3

4.3.2

MaruutHoe mone. BekTtop MarHuTHOM
uHaykuuy.  llpuHnun  cynmepnosuuun.
Jluann marautHOM wmHAykumu. Kaprunaa
JUHUMA  MAarHuTHOW  MHAYKIUW  TOJA

IIOCTOSAHHBIX MarHuToOB




MarautHoe T0Jie MPOBOJHUKA C TOKOM.
Kaptuna nuHMil nosig JIMHHOTO MPSMOTO

MMPOBOJHUMKA MW 3aMKHYTOI'O KOJBLCBOI'O

433 IIPOBOJIHMKA, KAaTyIIKU C TOKOM. OIbIT
Opcrena. BzaumonelicTBue NpoOBOAHUKOB C
TOKOM
4.3.4 Cuna AmMnepa, €€ MOlyJIb U HallpaBJIEHUE
Cuna JlopeHua, e€ MOJy/b M HallpaBJICHHE.
JIBmokeHue  3apsKEHHOW  YacTUIlbl B
435 OHOPOZHOM MAarHWTHOM Tone. Pa6ora
cuiibl Jlopenia
4.3.6 SIBneHune »MeKTPOMarHUTHON UHIYKIIHU
4.3.7 [ToTox BEKTOpa MArHUTHON MHIAYKIIMU
O/J1C nHAYKIMH. 3aKOH JIEKTPOMarHUTHOM
438 uHaykuuu Papanes
BuxpeBoe anekrpuueckoe none. IJIC
WHAYKIIUA B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYNATEeIbHO B OAHOPOJHOM MAarHUTHOM
nosue
4.3.10 [Tpasumo Jlenna
NHnyKTMBHOCTD. SIBIIEHHE CAMOWHIYKIIUU.
43.11
OJ1C camonHayKIIMU
OHepruss MarHUTHOTO TOJIA KaTyIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TI0JIe
TexHuueckre yCTPOWCTBA: MOCTOSHHbIC
MAarHuThbl, 3JIEKTPOMAarHUTBI,
43.14
AIIEKTPOJIBUTATEITb, YCKOPUTEIH
AIIEMEHTapHBIX YaCTHII, UHAYKIIMOHHAS 11€Yb
IIpakTuueckue paboTHI. N3yuenue
MarHUTHOTO IIOJI1 KaTYIIKd C TOKOM.
4.3.15 HccnenoBanue  JEHCTBUS  MOCTOSHHOTO

MaravTa Ha paMKy € TOKOM. HccnegoBanue

SIBJICHHUA SHGKTpOMaFHHTHOﬁ HHAYKIOHUU




KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHMA

KonebarensHags cucrema. CBoOOIHBIE
konebanus. ['apmMoHuMyeckue KoyeOaHusl.
51.1
[lepumon, wactota, ammumuTyaa u ¢asza

KoJIeOaHu

[IpyxuHHBI MasTHUK. MaTeMaTu4ecKuit

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHMYECKHX KOJICOAHMIA.
51.3 Kunemarnueckoe u IUHAMHAYECKOE

OMUCAaHME KOJIEOATEIILHOTO ABMKEHUSA

IIpeBpaiuenue SHEPIUUn pu
TapMOHUYECKUX KOJICOAHMSX. CBs3b
514 AMIUIMTY/IbI Kosebauuii HUCXOJIHOU
BEJIMYMHBI C aMIUTUTyJaMU KoyeOaHul eé

CKOPOCTH M YCKOPEHUs

Konebarenpublit  koHTYp. CBOOOIHBIC
3JICKTPOMarHUTHBIC KoJieOaHust B
UJCAUTHEHOM  KOJICOATEIbHOM  KOHTYpE.
>15 AHaNOTHsT MEXIYy MEXaHWYSCKUMHU W
AJICKTPOMATrHATHBIMH KOJIEOAHUSIMH.

®opmyna Tomcona

3aK0H COXpaHEHHs SHEPTrUU B UACATHLHOM
5.16
Kosie0aTeTbHOM KOHTYpE

BbIHYX/I€HHbIE MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. Pe3sonanchasn KpuBas.
51.7
Boinyx1eHHbBIE 3J€KTPOMAarHUTHbIE

KOJIeOaHUS.

Ilepemennbiii  Tok.  CuHycoWAaNbHBII
5.1.8

IIEPEMEHHBIN TOK.

MomHoCTb IIEPEMEHHOI0 TOKa.
5.1.9 AMIUTUTYIHOE W JCHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAITPAKCHUA

5.1.10 Tpancdopmarop. [IpouszBoacTso, nepenada




U 1oTpelieHne IEKTPUUYECKON SHEPrHH.
OKOJIOTUYECKUE PUCKU MPU MPOU3BOICTBE
ANEKTPUIECKON JHEpruu. Kynerypa
MCIOJIb30BaHUsA 3JIEKTPO3HEPTUU B

HOBCEIHEBHOU KU3HU

Texuuueckue ycTpoHcTBa: celicmorpad,

5.1.11 ANEKTPUYECKHUI 3BOHOK, JIMHUA
aNeKTponepeaay
[Ipaktnueckue pabotel. HMccrnemoBanue
3aBUCHMOCTH TEpHoAa MalbIX KoyieOaHHit
£ 110 rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl

rpy3a. HMccienoBanue nepeMeHHOTO TOKA B
e U3 TOCIE0BATEIbHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

5.2

MEXAHWYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexannueckne BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. Ckopocts
pacnpocTpaHeHHs M JUIMHA  BOJIHBL
[Tonepeynble ¥ IPOIOJIbHBIE BOJIHBI
NnTepdepenuus u nupakus

MEXaHHNYECKHX BOJH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYKa.

BricoTa Tona. TeMOp 3ByKka

524

3JIGKTpOMaI‘HI/ITHBI€ BOJIHBEI. Ycaopus
H3JTYyUCHUA QJICKTPOMATrHUTHBIX BOJIH.
Bzaumnas OpHUCHTAallHUd BCKTOPOB E, Buvo

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.25

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, NPEJIOMIICHUE, TOJIIPH3AIIH,
nudpakmus, wuHTepdhepeniua. CKOpPOCTbh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_II/IHLI pPaauoCBA3U W TCICBUACHUA.




Pangnosokarmusi. DJIEKTPOMarHuTHOE

3arpsI3HEHUE OKPYKAOLIEH CpeIbl

528

TexHudeckne YCTPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTHI, YJIBTpa3ByKOBas
JUarHOCTMKAa B TEXHUKE M MEIMIMHE,
panap, PaauoONPUEMHIK, TEIIEBU30D,

anTeHHa, Tenedon, CBU-neuyn

5.3

OIITHUKA

5.3.1

[IpsiMmonMHEtHOE pacpOCTpaHEHUE CBETA

B OJTHOPOJIHOM cpexe. JIyu cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHbI OTpPAXKEHHS
cserta. IloctpoeHne M300paKeHN B ITIOCKOM

3epKaie

533

Ilpenomnenne cBeTa. 3aKOHBI MPEIOMIIEHMS
CBeTa. AOGCOMOTHBIN nokaszaTelnb

MMPCIOMIICHUA

5.34

[NomHoe BHYTpPECHHEE OTpakKeHHe.
[IpenenbHBI Yroa MOJHOTO BHYTPEHHETO

OTpaXKCHUS

5.35

Hucnepcus cBera. CloOXHBIH  cOCTaB

6enoro ceera. LlBer

5.3.6

CoOuparome W pacceuBalOUINe JIHMH3HI.
Tonkasg nuH3a. POKYCHOE PACCTOSHHE U
ONTHYECKas  CHJAa  TOHKOW  JIMH3BI.
[TocTpoeHue n300pakeHuil B COOMpAIONINX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOW JIMH3Bl. YBEJIMUYEHHUE, [aBaeMOe

JIMH30U

5.3.7

[Ipenensl NpUMEHUMOCTH F€OMETPUUECKOM

OIITUKU

5.3.8

Wutepdepennust  cBera.  KorepeHTHbIE
HCTOYHUKHU. Ycnous Ha0JII0IEHUS
MaKCHUMYMOB u MUHUMYMOB B
UHTEePPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(I)EBHLIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakmus  cBera.  udpakuuoHHas

peméTka. YcinoBue HaOIIOACHUS TIaBHBIX

5.3.9 MaKCUMyMOB npu MaJeHuN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Monstpu3arus cBeTa
TexHudeckue yCTpPONCTBA: OYKH, JIyIa,
¢doroanmapar, MNPOSKIMOHHBIA arapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAS
OIITHKA, TU(PpaKInOHHAS peméTka,
TOJISIPOHT
IIpakTnueckue paboThL. N3mepenue
531 mokasaress mpenomieHus. MccnenoBanue

CBOWCTB  W300paXeHW B JHH3aX.

HaGnronenue nucnepcun cBera

BJIEMEHTBI CITELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

rpaHI/II_IBI NPUMCHUMOCTHU KJIAaCCUYECKOM
MCXaHHUKH. HOCTYJ'IaTBI TEOpHUHn
OTHOCHUTCJIIBHOCTH: HHBApUAHTHOCTb
MOAyJd CKOpPpOCTH CBE€Ta B BaKyyMe€,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITENHA

6.2

OTHOCHUTENBHOCTh OOIHOBPEMCHHOCTH.
33.MCI[JIGHI/I€ BPpEMCHU HW  COKpAlICHHUC

JIJIVHBI

6.3

9Hepr1/1;1 " UMITYJIBC CBO6OI[HOI>1 JaCTHILbI

6.4

CBsA3b Macchl C PHEpruedl W HMIYJIbCOM
CBOOOJHOW YacTHIBl. OHEprus MOKos

CBOOOIHOM YaCTHIIEI

KBAHTOBAS ©®U3UKA

7.1

BJIEMEHThI KBAHTOBOU OIITUKU

7.11

®otonbl. Dopmyna [lnanka cBI3U S3HEPTUHU
¢dorona ¢ ero wyactoTod. ODHeprus u

UMITYNbC (POTOHA

7.1.2

OtkpsiTHe U uccnenoBanue porosrddexra.




ONEBITEI AT. CromeToBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DHHIITEHA VIS
dororddekra. «Kpacnas TPaHULIA»

dororddekra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.15

XUMH4Yeckoe HeﬁCTBHe CBCTa

7.1.6

Texauvecknue ycTpoicTBa: (OTOIIEMEHT,
doronaTyuk, COJIHEYHas Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Moxaens aroma Tomcona. OnbBITEI
Pesepdopa o uccineqoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOACJb aTOMa

7.2.2

[TocTynatsl bopa. Nznyuenue u
norjouieHue (OTOHOB TPHU  MEpPEXoie
aTomMa C OJHOTO YPOBHS JHEPruHM Ha
npyroil. Bunsl cnexktpoB. Cnekrp ypoBHEH

OHEPTrUM aToMa BOAOpOJa

7.2.3

Bonuosrle cBoiictBa yactuil. BosHEL 1e
Bporins. KopnyckyisipHO-BOJIHOBOM
nyamusM.  Jludpakmus AIEKTpOHOB  Ha

KpucTaJjaax
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CnoHTanHoe u BBIHYKJICHHOC U3JIYUCHUC.

YcTpoilcTBO U mpUHIUT paboThI azepa

7.2.5

TexHuueckrue yCTpPOMCTBA: CHEKTPATbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIMA

KOMIIBIOTED

7.2.6

[lpaktueckue  pabotel.  HaOmonenue

JIMHENYATOro CIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

MeTtoapl Ha6J'IIOI[CHI/ISI H perucTpanuun

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaUOAKTUBHOCTH.  ONBITHI




Pesepbopma mo ompeneneHHI0 cocTaBa
paanoakTUBHOTO wW3nyudeHusa. CBoiicTBa
anb(da-, Oeta-, TaMMa-m3ITydeHus. Brusaue

PaaArOaKTUBHOCTH HaA JXUBBIC OPraHNU3MbI

7.3.3

OTkpplTHE  TIPOTOHAa W HEUTpOHA.
Hyxnonnass monens simpa ['eiizenbepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. 3oTonsl

7.3.4

Anwda-pacna. DIIeKTPOHHBIN "
MO3UTPOHHBIA  OeTa-pacrma. l'amma-
U3JTy4CHHE. 3aKOH  paJMOaKTUBHOTO

pacmanga

7.3.5

OHeprusi CBsSI3U  HYKJIOHOB B fJIpe.

SAnepusie cunbl. Jledhekt macch sapa

7.3.6

Snepuble peakuuu. JleneHue M CHUHTE3

saaep

7.3.7

S nepHbii peaxrop. TepMmosinepHbIi
cuHre3. [IpoGiieMbl ¥ NIEPCHEKTHBbI
SIICPHOM  DHEPreTHKU.  DKOJOTHYECKUE

ACIICKTHI HﬂepHOﬁ OHCPICTUKHU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
II03UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMOJI€HCTBUSA

7.3.9

TexHudeckne  yCTpOMCTBA:  JTO3UMETP,
kamepa Bunbcona, sxepHBIi peakTop,

aToMHas 6omba

7.3.10

[Tpaktuueckue pabotsl. HccnenoBanue
TPEKOB YacTHUI| (mo TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3nnoro neba. CosBesnusi, sipkue

3B63I[I>I, IIJIaHETHI, UX BUAUMOC ABUKCHHUEC

8.2

Comueynast cucrema. llmaHersl 3eMHOM

TpYIIIIbIL. IInaHeThI-TMTaHThI n nux




CIIYTHUKH, KapJIMKOBBIC IIJIAHCTHI. Marisie

Tesa CoJTHEYHOM CUCTEMBI

8.3

Comunie, ¢orochepa u  armochepa.

CoitHeyHast akTHBHOCTD

8.4

Hctounuk sHeprun CosnHia u 3BE37

8.5

3BE3Abl, HMX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, PaJuyc, TeMIepaTypa,
170:¢ B3alMOCBSI3b. Huarpamma
«CTIEKTPAJIBbHBI  KJIacC — CBETUMOCTHY.
3BE3abI  IIABHOH  IOCIENOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTbY» IS

3BE3]1 MIABHOM MOCIICAOBATEILHOCTH

8.6

Baytpennee CTpOCHHUE 3BE3.

CoBpeMeHHbIE NpEACTABICHUS 0
IPOUCXOKIEHNU U 3Bomtory CosHIa U 3BE3A.

JTarbl )KU3HU 3BE3

8.7

Mineunsii  Ilyre — Hama [anakruka.
CnupanbHas CTPYKTypa lNanakTuku,
pacrpeznesnieHne 3BE31, ra3a M IBUIH.
Ilomoxxenne wu nBmwkenne CoiaHmoa B
lanaktuke. Ilnockas wu  cdepuyueckas

noACUCTEMBI [ aJlTakTUKA

8.8

Tuner ramaktuk. PagmoramakTuku H

KBa3apbl. UEpHBIE ABIPHI B sAPaX TAIAKTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHON.
3akoH XaO0ma. Pas0Oeranwe rajakTHK.
Bospact u paguyc BceneHHou, teopus
bompmioro B3peiBa. Mogens  «ropsiuein

Bcenennoit». PenukToBoe nznydyeHue

8.10

MacmrabHass  cTpykrypa  BceneHHoi.
Mertaranaktuka. Hepeménnsie mpoOieMsl

aCTPOHOMHHU
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