MHUHUCTEPCTBO MPOCBEIIEHUS POCCHIICKOIL OEIEPAIIMA

MBOY COII Ne 3 r. Bupcka MyHHIHIAILHOTO paiiona bupckuii paiion PB

Pacemorpeno Ha 3acemannu COI'JTACOBAHO
MO yu9ureneil ryMaguTaprOro
LUK

3amecpuTens nupekropa no YBP
MBOY COII Ne 3 r. Bupcka Zf, 2 f/ /Tlo6actona JIT/
I[Tpotoxon Ne 1 or 29 aprycta o

2024r.

VTBEPXJIEHO nprkazom
perrmpal VEOV COII Ne 3 1.

SRR B BYOH
OMEKR, beuiNopTOCcTal
Ay o *

’gﬁa
7:K:ar «29» aBrycra
PyKOBO)II{;mB 1IIMO |
247 0255000 L € F
Ty /T'yMeHsK % %S’i‘i";?‘ﬁ%:'g?
Ir T, TOE BB e
2.A./ %@oéh:f:z:;;?g;\;ﬁ
PAROH

PABOYAS IIPOTPAMMA
(ID 3734624)

yuebnoro npeavera «@u3uka. Bazoblii yporens»

nns obygaroruxes 10-11 kmaccos



INIOSICHATEJIBLHAS 3AITNCKA

IIporpamMma no ¢usuke Gazosoro YPOBHSL Ha YpOBHE CpEIHEro oBIIero
00pa3oBaHMs pa3paboTaHA HA OCHOBE TIONOKEHHH W TpeOOBaHMI K pe3yibTaTam
OCBOCHUs OCHOBHOH 00pasoBaTeTbHOM NPOIrpaMMBbI, TIPeICTaBIeHHEX B OIOC
COO, a Taxxe ¢ yuéroMm denepansHOi paboyeif TporpaMmsl BOCTUTaHHS U
KOHLTIHA NPENoAaBanus yueOHoro npeamera «DuH3uKa» B 06pa3OBATEILHEIX
OpPTaHU3aLHAX Poceniickoit Deneparun, Peanu3yIoNHx OCHOBHbLIE
00pa3oBaTeIbHbIC MPOrPAMMEL.

Copepxanue mporpamMmel o  husuke HalpaBiIeHO Ha (OPMHPOBAHHE
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa o0y4aromuxcs 10—11 kinaccos IpH 00ydeHUH
HX (QH3UKe Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESTETbHOCTHOrO MoaXoJa.
IIporpamma no ¢usuxe cootBeTcTByET TpeGoBaHMIM PI'OC COO K IUIAHUPYEMBIM
JIATHOCTHBIM, NPEIMETHBIM ¥ METallpeAMETHBIM Pe3yIbTaTaM OOyHeHHs, a TAKKE
YUHUTBIBACT HEOOXOMMOCTh pealu3alUi MEeKIPEIMETHHK CBa3eit (1763719
CCTECTBEHHO-HAYYHBIMY Y4eOHBIMU MpeaMeTaMu. B Heit ompenensioTes ocHoBHEe
Lesd H3y4eHUs GU3NUKK Ha YPOBHE CpeHero obmero o6pasoBanus, IIaHAPYEeMbIe
PE3YIbTAaTEl  OCBOEHHA Kypca ()M3WKA: IMYHOCTHBIE, METalpeIMeTHEIE,
npenMeTtHsie (Ha 6a30BOM YpOBHE).

[Iporpamma o ¢usmke BrIIOYaET:

* [UIAHHPYEMBIE PE3YIIBTATI OCBOCHUA Kypca (GH3MKM Ha 6a30BOM YpOBHe, B

TOM YHCJI€ IIPEIMETHBIE PE3yTBTATEI 110 I'oAaM 00yJYeHHs;

¢ conepxanue yyebnoro npeaMera «Pusnkay 1Mo rogam o6ydeHus.

Dusuka Kak Hayka o Haubonee oOIIMX 3aKOHAX TIPUPOIEL, BBICTYNAs B
KayecTBe y4eOHOro mpeMeTa B IIKOJIE, BHOCHT CYILIECTBEHHLIN BKIAX B CHCTEMY
3HaHuH 06 oxpyxkaromem mupe. LLIKkonbHBI Kype GU3HKE — CHCTEMOOOPa3yIOIIHit
A7l ECTECTBEHHO-HAYIHBIX yIeOHBIX IPEMETOB, IIOCKOIEKY (H3HYECKHE 3aKOHEI
JICKAT B OCHOBE MPOLECCOB M SBIECHWH, W3y4aeMBIX XHMHeH, OHoIorHeii,
Qusndeckoit reorpadueil M acTpoHOoMHed. McHONb3OBAHEE U AKTHBHOE
UPAMEHCHHE  (M3NYECKMX 3HAHWHA ONpENeNseT Xapakrep © pa3BuTHE
Pa3HO00Pa3HBIX TEXHONOTHH B Chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOCHHS KOocMoca,
TIOJIyH4eHHs HOBBIX MAaTEpPHANOB C 3aIaHHBIMH CBOHCTBAMU M JApyruX. Msydenme
(H3MKK BHOCHT OCHOBHOM BKJIaJ| B (hOPMEUPOBAHHE €CTECTBEHHO-HAYYHOH KApTHHBI
Mupa 00y4aromuxcs, B (QOPMUPOBAHWE YMEHHH MPHMEHATH Hay4IHBIA MeTom
NIO3HAHMS IIPU BHINOTTHEHUH UMU YUeOHBIX HCCIIEIOBAHMI,

B ocHoBy Kypca dm3ukn [uist ypoBHS cpeiHero obIero 00pa3oBaHus IMOJIOKEH
s/l U7ieH, KOTOPbIe MOXKHO PACCMATPUBATE KaK IIPHUHITHITH €10 HOCTPOCHHA.

Hoes yenocmnocmu. B cooTBercTBMM ¢ HeH Kypc SBAsSeTcs JOTHUECKH
3aBEPIICHHBIM, OH CONEPXKUT MaTepHasl U3 BCEX PasfeNoB BHU3HKH, BKIFOYAET Kak
BOIPOCEI KIIACCHYECKOH, TaK ¥ COBPEMEHHOH (U3HKH.



Hoen zenepanusayuu. B cooTBeTcTBHE ¢ Heil Marepyan Kypca (QU3UKH
O0BEAHMHEH BOKPYT (QH3HMUECKUX Teopuil. Bexgymum B Kypce sBmsiercs
(bopmupoBaHuie mpencrasnenuit o CTPYKTYPHBIX YPOBHSAX MATEPHH, BEIECTBE U
ToJE.

Hoes zymanumapuzayuu. EE peanusamus mpefnonaraeT HCIONB30BAHUE
TYMAaHUTAPHOIO NOTEHIHATA (U3NIECKOH HAyKW, OCMBICTEHHE CBS3H pasBHTHS
(usuKy ¢ pasBuTHEM 06IIECTBa, a TAKKE ¢ MHPOBO33pPEHYECKHMH, HPABCTBEHHBIMH
U KOJIOTHYECKUMH MpobreMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qpusuxu LPEATIOJIAraeT 3HAKOMCTBO
¢ IIMPOKUM KPYrOM TEXHUIECKHX M TEXHOIOTHYECKHX NPUIOXKEHHUH H3ydeHHBIX
TEeOpHH U 3aKOHOB.

Hoes okonozusayuu peanusyercs IIOCPEICTBOM BBENEHHS 3IEMEHTOB
COICPXKAHHUS, IMOCBAMEHHBIX 3KOJOTMYECKUM IPOOIEMAM  COBPEMEHHOCTH,
KOTOpEIE CBS3AHBI C PA3BUTHCM TEXHMKM M TEXHOJIOIHH, a Takxke o6CYKIeHHS
IIPOGIIEM PAIHOHATBFHOLO IIPHPOJIOTONB30BAHKS 1 SKOJOIHYECKOH GE30IaCHOCTH.

CrepiHeBbIMK 3NEMEHTaMit Kypca (M3MKM HA YPOBHE CPeIHEro obIero
00pasoBaHus ABIAIOTCA (YH3MYECKHE TEOPUH (dhopmupoBanne mpencTaBaeHHH o
CTPYKTYpe MOCTpOeHUs (DM3MUECKO TEOPHH, PONH (ByHIAMEHTAILHEX 3aKOHOB H
TIPUHIMIIOB B COBPEMEHHBIX [IPECTABIEHUIX O IPUPOJIE, IPAHUIAX IPUMEHUMOCTH
TEOPHH, /ISl ONUCAHMS ECTECTBEHHO-HAYYHBIX SBIEHHMH H POLIECCOB).

CHCTeMHO-/eSTeNbHOCTHEIA TOIX0A B Kypce (GH3HKH peanusyercs npexe
BCEro 3a CYCT OpraHM3allM{ SKCIIEPHMEHTAIBHON JESTENLHOCTH 00YYaIOIMXCS.
At 6a30B0ro ypoBHs Kypca QH3MKI — 3T0 HCIIOMB30BAHHE CHCTEMBI (DPOHTATEHBIX
KpaTKOBPEMEHHBIX SKCIIEPHMEHTOB H JIabOpaTOPHEIX paboT, KOTOPhIE B IPOrpaMMe
no ¢usnKe 0ObeAMHEHH B OGLIMA CIHCOK YYEHHUECKHX IIPAKTHYECKHX pabor.
Berenenne B ykasaHHOM IepeuHe 1aGOPATOPHBIX PaBoT, MPOBOMMMBIX IS
KOHTPOJI X OLEHKH, OCYIIECTBISIETCS Y4aCTHHKAMH 06pa3oBaTensHOro mporecca
HCXOISL M3 OCOOSHHOCTCH INIAHMPOBAHWS M OCHALUEHWs kaGuHera (u3ukd. [Ipu
OTOM obecrieunBaeTCs OBTaleHHe OOYYarOIMMUCS YMEHWSME [IPOBOJHTH
KOCBCHHBIC W3MEPEHMA, HCCIICOBAHHA 3aBHCHMOCTEH (M3MYECKUX BeTWIHH U
TIOCTaHOBKY OIIBITOB I10 MPOBEPKE TPEIOKEHHBIX TUIOTES.

Bornbioe BHUMaHue yrenseTes pemeHuio pacuSTHEIX U KATeCTREHHBIX 33744,
Ipu 5TOM ANt pacu&THBIX 3a/aY IPHOPUTETOM ABIIAIOTCS 3a/[AYH ¢ IBHO 3a1aHHOMN
usmuecKod MofeNBIO, NO3BOIMIONME [PUMEHATh H3yYeHHBIE 3aKOHBI 1
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieNla Kypca, Tak M MHTETPUPYS 3HAHMS W3
PasHBIX pasfnenoB. /s Ka4eCcTBEHHbIX 3aj1ad NPUOPUTETOM SIBISOTCS 3a/aHMs Ha
ODBACHEHHME NMPOTEKAHMA (HU3MYECKAX SBICHUI M TIPOECCOB B OKPYKAIOMIEH
KU3HH, TpeOyromue BbIOOpa (UIUYECKOH MOZENM JUTS CHTYalHd IPakTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.



B cootserctBEY ¢ TpeboBanmamu PIOC COO k MaTepHalbHO-TEXHNYECKOMY
obecnedeHuI0 yueOHOro nponecca Ga3oBBI ypOBEHb Kypca (U3MKH Ha ypoBHe
CpeaHero obiero 06pa3oBaHUS HOIKEH M3YYaThCS B YCIOBUSX IIPEMETHOTO
KabuHeTa (H3HKM WIH B YCIOBHSIX HHTCTPHPOBAHHOIO KaOHHETa IPEIMETOB
CCTECTBEHHO-HAYTHOI0 LHKIa. B xabuHeTe QU3MKM JOIKHO OBITH HEOGXOIHMOE
nabopatopHoe 06OPYNOBAHME IS BBIIONHEHHS YKA3aHHBIX B IporpamMMe I1o
u3KKe yIeHUYECKIX IPaKTHYecKnX paboT i JIEMOHCTpPAllHOHHOE 000pyI0BaHue,

JleMoOHCTpaIOnHOe  0GOpyROBaHue (OPMHPYETCS. B COOTBETCTBHE C
UPUHIANOM ~ MHHMMAIBHOH — IOCTATOYHOCTH M OBecneunBaeT IOCTAHOBKY
NEpEINCICHHBIX B IpOrpaMMme MO (H3MKe KIIOYEBBIX JIEMOHCTPALHEl yist
HCCIIC/IOBAHUS ~ M3Y4aeMbIX  SIBIEHMH M  TpPOLECCOB, OMIHPHUCCKHX U
(YH/IAMEHTATLHEIX 3aKOHOB, MX TeXHHUYCCKHX IPHUMEHEHHUI.

JlaGoparoproe o6opymoBaHuMe AN YYEHHYECKMX IPAKTHIECKHX pabor
opMHpyeTCs B BUJe TEMATHYECKHX KOMIIIEKTOB H OBECIIEIHBACTCS B pacuére
OJIHOrO KOMIUIEKT2 Ha [JIByX OOy4arommuxcs. TeMaTHYecKHe KOMILUIEKTBI
nabopaTopHOTO OGOPYNOBAHHUS JOJDKHEL OBITH IOCTPOEHbl HA KOMILIEKCHOM
HMCIIONB30BAHAN AHATOTOBBIX M UH(POBBIX NMPHOOPOB, & TAKKE KOMITBIOTEPHBIX
M3MEPHTENBHBIX CHCTEM B BHU/ie EGPOBEIX T1ab0paTOpHI.

OcHOBHBIMH TENAMH H3ydeHns GU3HKHM B 06IEM 06PA30BAHNH SBISIOTCS:

* (OpPMHMpPOBaHHE MHTEpPECa M CTPEMJICHHS OOYYAIOIHXCS K HAy4YHOMY
M3YYCHHIO TIPUPOJBL, Pa3BUTHE WX HHTENIEKTYAILHBIX W TBOPYECKHX
crocobHOCTENH;

* DAa3BUTHE NMPEICTABICHUI O HAYYHOM METOJIe IIO3HAHKS ¥ (OPMHPOBAHIE
UCCIIEN0BATENIBCKOIO OTHOMIEHMS K OKPY/KAFOIIUM SBISHUAM;

*  (bopmMHEpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK Pe3yITbTATa H3yIeHHs OCHOB
CTPOCHHMs MaTePHy M (pyHIaMEHTATEHEIX 32KOHOB (DU3HKH;

» {QopMmupoBaEnme yMeHMIl OOBACHSITH SBIEHHS C  HCHNOTB30BAHHUEM
(Gu3MYIECKUX 3HAHNH U HAYIHBIX JJOKA3ATEIBCTE;

* (opmupoBaHKe NpesCTABNEHHI O PONM (DHIUKU IUTH PAsBHTHA APyTHEX
€CTECTBEHHBIX HaYK, TEXHUKH M TEXHOJIOIUH.

Hoctimkenue s1ix menedl obecrieunBaeTcs pelieHVeM CIEAYIOLIAX 321249 B

Tpolecce U3y4eHUs Kypca QU3NKH Ha YPOBHE CpPeIHEro 0bIIero o0pasoBaHus:

* TpuUOOpeTeHHe CHCTEMbI 3HAHHH 06 0BIIHX QH3HIECKHK 3aKOHOMEPHOCTAX,
3aKOHAX, TEOPHAX, BKIKOYAS MEXAHHWKY, MOJCKYJSPHYIO (QU3HKY,
SIIEKTPOANHAMHUKY, KBAHTOBYIO (DH3HKY H 3JICMEHTHI aCTPOQHUINKH;

* (OpMHpOBaHHE YMEHWH [IPUMEHATH TEOPETHYECKHE 3HAHMS IS
OOBACHEHMS (U3WYECKHX SBICHHH B NpUPOJe W IS  I[PHEHATHS
NPaKTHYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HHU,



* OCBOCHHE CMOCOOOB pEITeHWs pPasTHYHBIX 3a71a4 ¢ ABHO 3afaHHON
bHu3MIECKOH MOMeNbIO, 3ajiau, MOAPA3YMEBAIONINX CAMOCTOSTENBHOE
Co3/laHue (PU3NYECKON MOJIEIIH, 4/IeKBATHOM YCIOBHAM 3a1a4u;

* TIOHHMaHHME OU3MYECKAX OCHOB M NPUHIMIOB AeHCTBHS TCXHHTECKHX
YCTPOMCTB M TEXHONOIHYECKUX TIPOLECCOB, X BIMAHUS Ha OKPYKaOTIYIO
cpeny;

* OBJIAJICHHe METOJaMH CaMOCTOATENBHOTO IIAHHPOBAHWA W NPOBEIECHMUS
(U3HYECKUX IKCIIEPUMEHTOB, aHAIM3a U UHTEPIpPETALH HHYOPMAITHH,
OHpeaeNeHns JOCTOBEPHOCTH ITOIYIEHHOTO Pe3yIbTaTa,

* CO3[aHHEe YCNOBUH JUIA Pa3sBUTHA YMEHHIT IPOSKTHO-HCCIE0BATEIILCKOM,
TBOPYECKOH AesITeIEHOCTH,

Ha msyuenwe ¢umsuxu (Gasosbiii ypomens) Ha YpOBHE CpemHero ofLero
obpasosanus oTBoauTcs 136 yacos: B 10 kmacce — 68 yacos (2 gaca B Hezmemo), B
11 xnacce — 68 wacos (2 yaca B Hegemo).

lpennaraemerii B mporpamme no ¢wmsmke nepedeHs 1abopaTOpHEIX U
NPAaKTUYECKHX paboT SBIAETCS PEKOMEHIOBAHHBIM, YUMTENL MeaeT BBIOOD
TNPOBENCHHS JTa0OPATOPHBIX PabOT M ONBITOB C Y9YETOM HHIUBHIYATBHBIX
0coOeHHOCTEH 06YyUaIOIIHXCS.



COJEP)KAHUE OBYUYEHUS

10 KJIACC

Pasnen 1. ®usnka u MeTogn! HayuHOTo MO3HAHHMS

Qusuxa — Hayka o mpupone. Haydble MeTORBI MO3HAHS OKPYKaKOIEero
Mupa. POIIb aKcliepEMeHTa U TEOPHH B IIPOLIECCe TO3HAHMS OPHUPOIEL. DKCIIEPUMEHT
B u3mKe.

MozenupoBanue (u3MYecKUX SBICHUN U nmponeccos. Hay4dHple THIIOTE3EL.
DH3IYECKHE 3aKOHBI ¥ T€OPHH. |'PaHHIIBI IPHMEHHMOCTH (bHu3nYeCKUX 3aKOHOB.
IpuHNIUI coorBeTCTRYS.

Pone u mecro duzuxu B dbopmuposarmm COBPEMEHHOH HAy4HOW KapTHHEL
MHpa, B IPAKTHIECKOHU NeATeTTLHOCTH TIOHeH.

Hemonempayuu

AHAIIOTOBbIE U IH(POBBIC H3MEPHTENBHEIE IpuOOpPEI, KOMIBIOTEPHBIE
JATIHKH.

Paznen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe nBwxkenne. OTHOCHTENBHOCTE MEXaHIUECKOro IBHYKCHHS.
Cucrema otcuéra. TpaekTopus.

Ilepememenue, cKOpPOCTE (CPeHSA CKOPOCTb, MTHOBEHHAS CKOPOCTB) W
YCKOPEHHE MAaTepHAILHOM TOYKH, MX MPOEKIHH HA OCH CHCTEMBI KOOPJIUHAT.
CrosxeHye TlepeMeIEHIH 1 CII0KEHHe CKOPOCTEH.

PaBHOMepHOe ¥ paBHOYCKOpeHHOe MPSMOIMHEHHOE TBIKEHHE. I'paduku
3aBUCUMOCTH ~ KOODAMHAT, CKOPOCTH, YCKOPEHHMs, IIyTH U IepeMelleHHs
MaTepHAIbHOM TOYKH OT BPEMEHH.

CeoGonHoe masienne. VekopeHue cBOGOMEOTO NATCHYS.

Kpusonmneitaoe npuskenne. J[Bmxenue MaTePHAIBHON TOYKH M0 OKPYKHOCTH
C IOCTOSIHHOH IO MOZIYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JTMHEHHAsS CKOPOCTb.
Ilepron u wactora obpamenns. llenTpoctpeMuTensHoe YCKOpeHHe.

Texnuyeckme ycrpoiictBa W mpakTHdeckoe IpPUMEHEeHHe: CIHIOMETP,
MBYKSHHE CHAPs/IOB, UENHBIE U PeMEHHEIE [Iepeaydl.

Lemoncmpayuu

Mozens cucteMEr oTcuéTa, MILUTIOCTPAIMS KMHEMATHIECKHX XapaKTepPUCTUK
JBHKECHHUS.

[IpeobpaszoBanue JBUXEHUH ¢ UCTIONB30BAHAEM MIPOCTHIX MEXAHU3MOB.

ITayienne Ten B BO3MyXe U B pazspeskeHHOM IIPOCTPAHCTBE.

Habmonenue nswkeHns Tena, OpoIIeHHOr0 MOX YINIOM K TOPH3OHTY M
TOPU30HTAIBHO.



M3mepenue yckopenus cBOGOIHOTO MageHus.

Hanpaenerue ckopoctu mpu ABHKEHHH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomor

M3y4yeHue HEPaBHOMEPHOTO JBIKEHHS C LEJHIO OTPENeleHHs MIHOBEHHORMN
CKOPOCTH.

HccnenioBanre COOTHONIGHHST MeXLY IyTSAMH, HNPONICHHEIMH TEOM 3a
HOCICI0BATETIEHEIE PABHBIC IPOMEKYTKM BPEMEHH IIPH PaBHOYCKOPEHHOM
ABHKEHUH ¢ HAYaJIEHOH CKOPOCTEIO, PABHON HYJTIO.

W3zydenue BUKEHHS MAPHUKA B BA3KOM JKHTKOCTH.

M3y4enue NBIXEHHS TeNa, GPOIIEHHOTO FOPH30HTAILHO.

Tema 2. Junamuxa

Ipuamun — ortnocurensroctn  Iammmes.  Ilepserit  3akon  HbroToma.
MuepuuaneHbIe CHCTEMBI OTCYETA.

Macca tena. Cuina. Ilpunmun cynepnosuims cuit. Bropoit sakon Hetotona s
MarepHanbHOH To4kH. Tpetuit sakon HeroTOHA 1715 MaTepUalIbHBIX TOUEK,

3akoH BcemupHOTO TaroTenms. Cunma TskecTw. IlepBas KOCMHUecKas
CKOPOCTb.

Cuna ynpyrocra. 3akon ['yka. Bec Tena.

Tpenwe. Bunpr Tpenns (moxost, ckonbxenus, kadenns). Cria Tpenus. Cyxoe
Tpenue. CHlla TPeHHs CKONBKEHHA | CHila TpeHus mokod. Kosdduuuent TPEHHUS.
Cuia cOnpOTHBIIEHNS TIPY JBHKEHHH Tella B JKHIKOCTH WITH Tase,

[ocrynarensroe u BpamaTeIsHOE JBHKEHHE A6COMOTHO TBEP/IOTO Tella.

MoMeHT cuiBl OTHOCHTENBEHO OCH BpalleHHs. ILredo cuiibsl. YCIOBHS
paBHOBECUS. TBEPAOTO TEIA.

TexHudeckue ycTpoCTBA M NpakTHYecKOe NpPHUMEHEHWe: IIONIIHIHEKY,
JBIDKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Lemoncmpayuu

SBnenue uaepumy.

CpaBHenHe Macc B3aMMOAEHCTBYIOIHX TEl.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CroxeHue CHIL

3aBHCHMOCTB CHITBI YIIPYTOCTH OT Ae(OpMaI[HH.

HesecomocTs. Bec Tena npu yckopeHHOM MOIBEME ¥ TIA/[CHHH.

Cpapuenue CHII TPSHUS NOKOS, KAYEHUS W CKOJIBKEHUS.

YcinoBus paBHOBecHs TBEPHOro Tena. Bujibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabome:

Wzy4enne npuxeHns 6pycka 1o HAKNOHHON IUIOCKOCTH.



Wccnenosanue 3aBUCHMOCTH CHJ YIIPYTOCTH, BO3HHKAIOUNX B IIPYKUHE U
pesunoBoM obpaziie, OT X AedOpMAIHH.

UccnepoBanne ycnoBuii paBHOBecHs TBEPIOro Telld, HMEIOMET0 OChH
BpAaIIeHHS.

Tema 3. 3akonst coxpanenus ¢ Mexanuxe

Wvnynee maTepuansHOi TOYKM (Tena), CHCTEMBI MAaTEpPHAIBHEIX TOYEK.

Ummynse cuilbl ¥ W3MEHEHME HMIyJbCa Teld. 3aKOH COXPAHEHWS HMITYIbCA.
PeakTusHOe ABIDKEHHE.

Pabora cunbi. MoIMHOCTS CHITEL.

Kunerndeckas oHeprus MarepuansHoil Touku. TeopemMa 06 M3MeHEHHH
KMHETUYECKOI JHEPTHH.

ITorennmansaas SHEprus. Tlorenmuansuas DHeprus yOpyro
ne(OPMHUPOBAHHOMN NPy KHHEL [[0TeHIMAIbHAS SHEPTHS Tella BOIH3H HIOBEPXHOCTH
3emun.

IloTenuuansbie s HeIOTeHIHATLHEIE CHUIEL Ceszs paborsl
HENOTEHIHMATBHEIX CHUJI C I3MEHEHHEM MEXaHUUECKOH SHEPIUH CHCTEMEI Tell. 3aK0H
COXPaHEHUS MEXaHWYECKOU SHEPIUHL.

Virpyrue u Heynpyrue cTOIKHOBEHHS.

Texuuyeckue ycTpolicTBa M NMPaKTHYECKOe NPUMEHEHWE: BONOMET, KOTED,
IPY KUHHBIH IIMCTOJET, ABHXXEHUE PaKeT.

Hemoncmpayuu

34K0H COXPaHEHHS HMITYIIbCa.

PeakTHBHOE IBIKEHHE.

Ilepexon moTeHIMANLHOM SHEPIUX B KHHETUYECKYIO H 06pATHO.

Yuenuueckuii axcnepumenm, nabopamoprwvie pabomor

Hsy4yenne abcomoTHO HEYNpPYroro yzapa ¢ TMOMOIIBIO ABYX OJHHAKOBBIX
HUTSHBIX MasSTHHUKOB,

HccnepoBatue cBsa3u pabOTEL CHIIBI ¢ M3MEHCHHEM MEXAHMYECKOH 3HEpruu
Tela Ha TIPUMEPE PacTKEHHS PE3HHOBOTO JKIYTa.

Paznen 3. Moaexynsipuast pusuka u TepMoAMHaAMHKA
Tema 1. Ocroebt MONEKYIAPHO-KUHEMUYECKOIL MEOPUN
OCHOBHBIE IMONOKEHHS MOJIEKYIIPHO-KHHETHYECKOH TEOPUH M MX OIBITHOS
obocHoBanme. bpoyHosckoe nsmkenue. duddysust. Xapakrep ABIKECHHS H
B3aHMOJCHCTBAA 4YacTHI[ BEIlecTBA. MOMENH CTPOEHHS ra3oB, KUAKOCTEH U
TBEPABIX TeN M 00BbACHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeeit. Macca u
pasmepsl MoneKy. KomrdecTso Bemectsa. [TocTostnHast ABoraapo.

Temosoe pasrHoBecue. Temneparypa u e€ usmepenue. [llkana Temmeparyp
Ienscus.



Mopens  upeansHoro raza.  OcHoBHOe YPaBHEHHE  MOJICKYIISPHO-
KHHETHYECKOH TEOpHH MIeanbHoro rasza. AGcomroTHas TeMIlepaTypa Kak Mepa
CpE/IHEH KHMHETHYECKOH 3HeprHM TEIUIOBOIO JBIDKEHHS dYacTui rasa. llxana
Temmepatyp Kenesuna. I'a3oBble 3axonbl. VpapHeHHe Menneneesa—Knaneiipona.
3akon [aneToHa. M30IIPOLIECCH B MIEATBHOM Ia3e ¢ TIOCTOSHHBIM KOIHIECTEOM
BemecTsa. I'padudeckoe MpescTaBIeHre HM30IPONECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckHe yCTPOHCTBA M NpPaKTHYECKOE IPHMEHEHHWE: TEPMOMETP,
Gapomerp.

Hemonempayuu

OmnbIThI, JIOKA3BIBAIOIIHE AMCKPETHOE CTPOCGHHE BEIIECTBA, dororpadun
MOJIEKYJI OPIraHHYECKHX COCIUHEHHIHA.

OmnprTe! o quddysum xunKocTeit u razos.

Mopens 6pOyHOBCKOTO ABHXKCHHS.

Monens onsita IlTepra.

OmrbiTet, JIOKa3bIBAIOTIIE CYIIECTBOBAHUE MEXXMOIIEKYTAPHOTO
B3alMOJIECHCTBUS.

Moxnens, HIOCTPHPYIOIIAs IPHPOAY TaBICHHS I'a3a HA CTEHKH cocyna.

OmbITE, MUIOCTPHPYIOLIME ypaBHEHHE COCTOSHHS —MIEAlbHOTO rasa,
H30IIPOIIECCH.

Vuenuueckuil sxcnepumenm, nabopamopuvie pabomot

Onpezenenne Macchl BO3Iyxa B KIACCHOH KOMHATE HAa OCHOBE H3MepeHHii
00BEMA KOMHATEI, JIABJICHHS ¥ TEMIIEPATYPhI BO3AYXa B HElA.

Hccneposanue 3aBHCHMOCTH MKy MAPaMETPaMu COCTOSHHSA Pa3peKeHHOTO
rasa.

Tema 2. Ocnoest mepmodunamuru

Tepmonunamudeckas cucTema. BHyTpeHHSAS SHEpPrus TepMOIMHAMAYECKORH
CHCTeMBI M cTI0COGEI of m3MeHerus. KommaecTso TeruioTsl u paGota. BryTpennss
OHEprus ~ OJHOATOMHOTO  MACANBHOTO  rasa.  Bujasl  TeIUionepegadu:
TeIIONPOBOAHOCTD, KOHBEKIIWA, U3IIyUeHHE. Y IelbHAs TEIIOEMKOCTh BeIecTRA.
Kosmaectso temmots! npu remionepenade.

Ilouste 06 ammabareHoM mpomecce. Ilepsrif 3axoH TEPMOJIMHAMUKH.
[IpuveneHre mepBoro 3aKoHa TEPMOAMHAMUKH K H30MPOLECCAM. I'paduueckas
HHTepIpeTanys paboThl rasa.

Bropoii 3aK0H TepMOIHHAMMKN. Heob6parumocTs mporieccos B HpUpPOJE.

Ternosble  mammpsl.  IlpuHUMMBl  JeHCTBHS — TEIUIOBBIX  MALIHH,
IIpeobpasoBanns sHeprum B TeIUIOBBHIX MamuHax. KosdduumeHT momesHoro
AedcTBuA TeroBod Mamwebel. I{ukn Kapro u ero KO3 UIHEHT TIOIE3HOro
AeHCcTBHUs. DKONOTHYECKHE IPOGIIEMEI TEITOIHEPTETHKH.



Texnudeckne ycTpodcTBA M NpaKTHYeCKOe TPHUMEHCHUE: JBHIATENH
BHYTPEHHETO CrOPaHHs, OEITOBOM XOIOTHITBHHK, KOHIUITUOHED.

Hemonempayuu

M3menerne BHyTpeHHell SHepruu Tena NPH COBEPLICHHH paboTsl: BBUIET
npoGku M3 OYTBUIKH MOJ JEHCTBHEM CKATOTO BO3JyXa, HATpEBAHHE a¢hupa B
NATYHHOM TPyOKe Iy TéM TpeHH: (BHACONEMOHCTPALIIS).

W3meHeHne BHYTpeHHEH SHeprun (TeMIEpaTypsl) Tella Ipy TeIIonepenayve.

OrmbIT 10 a/1HabaTHOMY PACIIHPEHHIO BO3LYX2 (OTIBIT C BO3LYIIHBIM OTHHMBOM).

Monenu napoBoit TypOUHEL, IBHTATENs BHYTPEHHETO CrOPAHHS, PEAKTUBHOTO
JIBUTATETIs. ‘

Vuenuueckuii sxcnepumenm, nabopamopweie pabomeot

H3mepenue yaensHOM TENIoEMKOCTH.

Tema 3. Azpezamuvie cocmonnun semecmea. Dazosvie nepexodv

[lapooGpasoBanue u kouxencanus. Vcnapenue u kunende. AGCOMIOTHAT 1
OTHOCHTC/IPHAA BI@KHOCTh BO3MyXa. HachlmmeHHbrii map. YiensHas Temnora
napoodpa3oBanus. 3aBHCHMOCTE TEMIEPATYPEI KAIICHHS OT JAABJIEHY,

Teéprnoe Teno. Kpucranmmyeckue u aMopHELe Tea. AHH30TPOIIUS CBONCTB
KpucTamnoB. JKunkwe xpuctamisl. CoBpeMeHHble MaTepHalbl. IliasineHne u
KPHCTalIM3anus. ¥ ienbHas TemnoTa mwiasierus. Cybnumarnms.

VYpaBHeHHe TemnoBoro Ganaxca.

Texuudeckre ycTpofcTBA M IIPAaKTHYECKOE NPUMEHEHHE: TUTPOMETD H
[CUXPOMETD, KAJIOPUMETP, TEXHOJIOTUH IOIYyYEeHHs COBPEMEHHBIX MATEPUATOB, B
TOM YHCIIe HAHOMATePHAIOB, i HAHOTEXHOIOTHH.

[Hemoncmpayuu

CpolicTBa HACHIIIIEHHbIX TAPOB.

Kunenue npu moHMKeHHOM /1aBIIeHUH.

CriocobsI H3MepeHHst BIaKHOCTH.

Habmronienne Harpepanus i miaB/ieHHs KPHCTAIMYECKOTO BEIIECTRA.

JeMoHCcTpanus KpUcTamnos.

Yuenuuecxuit sxcnepumenm, nabopamopmvie paéomei

3MepeHre OTHOCHTENBHOM BIaKHOCTH BO3YXA.

Paznen 4. DaexTpoannamuka
Tema 1. Inekmpocmamuxa
OrexTpH3anys Ten. DNeKTpuIeckuit sapsia. J{Ba Bijia 5IeKTPHUECKIX 3apsUioB.
IIpOBOAHMKH,  IMONEKTPHKA ¥ TOMYNPOBOAHHUKH.  3aKOH COXpaHEeHUS
3IEKTPHUUECKOTO 3apsiaa.
Bzanmozeiicteue sapsanos. 3akon Kynona. Toueunsnit smeKTpraeckmii 3apsam.
Onextprveckoe none. Hampsuk€HHOCTE — 3EKTPHYECKOrO0 IO IIpusmmn



CYUEPNO3UIHE STICKTPHIECKKMX MONeH. JIMHUM HANPKEHHOCTH 3JEKTPUYECKOro
OIS

Pabota cun anexrpocraruaeckoro moust. Ilotenman. Pastocts IIOTEHLIHATIOB.
IIpOBOIHMKM ¥ JUSIEKTPUKH B 3IEKTPOCTATHYECKOM MOJIE. Juanexrpuieckas
IPOHUIIAEMOCTb.

OnexTpoémrocts. Komnencarop. DnexTpoéMKoCTh MWIOCKOro KOHZIeHcaTopa.
OHeprust 3apsyKeHHOT0 KOHAEHCATOpa.

TexHudeckue ycTpOHCTIBA W MPAKTHYECKOE MPUMEHEHME: 3JIEKTPOCKOTI,
STICKTPOMETD, OJIEKTPOCTATHYECKAS 3alluTa, 3a3eMICHHE 3NEeKTPONpUGOpoB,
KOHIEHCATOP, KOIIMPOBAIBHBIH arapar, CTpyHHBIN IpUHTep.

Hemoncmpayuu

YCTpOMCTBO M MPHHIKIL IEHCTBHS 3IEKTPOMETPA.

BsaumoielicTBIe HARMEKTPH30BAHHBIX TEIL.

DJIEKTPHYIECKOE TI0JIE 3apsSKEHHbIX Tell.

ITpoBOIHUKH B 3JIEKTPOCTATHIECKOM IIONE.

DNeKTpocTaTHyecKas 3aliTA.

JI43IEKTPUKH B 9JIEKTPOCTATHYECKOM IIOJIE.

3aBHCHMOCTE  3JIEKTPOEMKOCTH IIOCKOTO ~KOHIEHCATOPA OT IUIOMAfH
TUTACTHH, PACCTOSHUS MEXKIY HAMH U JIUSIIEKTPHYECKOH ITPOHMIIAEMOCTH.

OHeprus 3apsKeHHOT0 KOHIEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomel

M3mepenne 5IeKTpoEMKOCTH KOHIeHCaTopa.

Tema 2, llocmonnnuiii snexmpuseckuii mox. Toxu 6 paznuymnsix cpedax

ONEKTPHYECKUH TOK. VCIOBHS CYIIECTBOBAHWS 3IEKTPHYECKOrO TOKa.
Wctounnkn Toka. Crna Toka. ITocToSHHEL TOK.

Hanpsoxennue. 3akon Oma 11 yyacTka Iemm.

ONEKTPUYECKOE CONPOTHBICHHE. VYIENBHOE COIPOTHBICHWE BEIIECTBA.
IocnenosarensHoe, mapamiensHoe, CMEMAHHOE COEIMHEHIE POBOLHUKOB.

Pabota onexTpmdeckoro toka. 3akom Jlxoyims—Jlexmma. MommocTs
9JIEKTPHIECKOTO TOKA.

ONEKTPONBHUKYIIAsS CHIA W BHYTPEHHEE CONPOTHBICHHME MCTOUHUKA TOKA.
3axon Oma 71 OTHOH (3aMKHYTOM) 3MEKTPHYECKOi [EITH. KopoTkoe 3amrbIkanme.

ONEeKTPOHHAS ~ MPOBOAMMOCTE  TBEPABIX  META/IOB.  3aBHCHMOCTH
COTMPOTHBIIEH K METAILIIOB OT TeMIlepaTypsl. CBepXIIPOBOAUMOCTb.

DIEKTPUYECKHH TOK B BakyyMe. CBOHCTBA 3MeKTPOHHEIX IIYYKOB.

IomynpoBomuukH. CobcTBennas W IpUMecHas  NIPOBOIHMOCTE
HOTYNPOBOAHMKOB. CBOMCTBA p—n-Tiepexoa. 1oy IpoBOHUKOBEIE TIPHGOPEL.

Onextpuyecku#i TOK B  pacTBOpaX M pacIiaBax JIIEKTPOIUTOB.
ONEKTPONUTHIECKAs THCCOUNAIMS, DIEKTPOITH3.



OnexTpudeckuii TOK B razax. CaMOCTOSTENLHLIH M HecaMOCTOSTENbHLI
paspsn. Monnng. [Trazma.

Texuudeckne ycTpodcTBa M NpakTHUECKOE INpUMEHEHHe: amrepMmerp,
BOJIBTMETD, pEOCTaT, MCTOYHHKH TOKd, SIIEKTPOHATPeBATENLHEIE MPHOOPHI,
SNIEKTPOOCBETUTEBHEIC IPHUOOPEI, TEPMOMETp CONPOTHBIEHHUS, BAKYYMHBIH IHOI,
TEPMHCTOPEI ¥ GOTOPE3UCTOPBI, MOTYNPOBOIHUKOBBIN AHOM, FAbBAHUKA.

Hemoncmpayuu

Hsmepenue CUITBI TOKA U HANPSKEHHA.

3aBHCHMOCTh CONPOTHBICHMS LMIMHAPHYECKHX IPOBOXHUKOB OT JUTAHBI,
IIOLIAIH TIOTIEPEIHOIO CEYCHHS M MaTEpHaa.

CMemannoe coeiHeHNE TPOBOTHUKOB.

IIpsvoe u3Mepenme aneKTpoABIKYIed cubl. KopoTkoe —3aMbIKaHue
raTbBaHMIECKOTO JIEMEHTa M OLIEHKA BHYTPEHHETO COMPOTHRIIEHHS.

3aBHCHMOCTB COPOTHBIICHAS METAILIOB OT TEMIIEPATYPEL.

IIpoBOAMMOCTB 3J1EKTPOIHTOB.

HckpoBoii pasps/i M IPOBOIMMOCTE BO3IYXA.

OIHOCTOPOHHSIST MPOBOAUMOCTD IAOMA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomor

N3ydenue CMeIIaHHOTO COECMHEHHS PE3HCTOPOB.

H3mepenre 3JeKTPOABUKYITEH CHIIbl HCTOYHMKA TOKA H E€ro BHYTPEHHETO
CONPOTHBIIEHHS.

Habironenne anexkrponusa.

MesxknpeaMeTHbIe CBSI3H

Msyuenne xypca ¢usuxn 6asoBoro yposust B 10 Kiacce OCyIIecTBISETCS ¢
YIETOM  COZICPXKATENBHBIX MEXIPEAMETHBIX CBi3€H € Kypcamu MaTeMaTHKH,
OHOIIOTHH, XUMHUH, reorpadui ¥ TeXHOIOTHH.

Meoicnpeomemivie nonamus, CBs3aHHBIE ¢ M3yYeHHEM METOIOB HAYYHOIO
TO3HAHHA: ABIIEHUE, HAy4YHbIA (akT, rumoresa, (usWuecKas BeNHYHHA, 3aKOH,
TEOpH, HAOMIO/ICHHE, DKCIIEPUMEHT, MOAEIMPOBAHHE, MOJIENh, H3MEpPEHHE.

Mamemamuia: ~pemieHue CHCTeMBl ypaBHeHWH, IHHeHHas —(yHKIHS,
napabona, runepbona, ux rpadUKH M CBOACTBA, TPUTOHOMETpUUECKHE (DyHKIIHAM:
CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPHI'OHOMETPHYECKOE TOXKIECTRO,
BEKTOPBI M UX [POCKIMY HA OCH KOOPIMHAT, CIIOXKEHIE BEKTOPOB.

buonozus. mMexanuueckoe JBIKeHHe B XUBOH mpupone, nuddysms, ocMoc,
TETI000MEH JKHUBBIX OPraHU3MOB (BH/IBI TEILIONEPE/iatl, TeIUIOBOE PaBHOBECHE),
JJIEKTPHYECKHE ABJEHHS B XKHBOU IIPUPOJIE.

Xumusi: JUCKPETHOE CTPOSHHE BEIIECTBA, CTPOEHHE ATOMOB M MOJIEKYII, MOJIb
BEIIECTBA, MOJIPHAs MACCa, TEIUIOBEIE CBOMCTBA TBEPABIX TEI, JKHIKOCTEH U ra30B,



ONEKTPUYECKHE ~ CBOMCTBA ~ METALIOB,  OIEKTPOJMTHYECKAs  MUCCOLMALMA,
raibBaHuKa.

leozpagpus: BlaxxHOCTE BO3/yXa, BETPHI, HAPOMETD, TEPMOMETD.

Texnonozus: npeobpa3oBaHue JBHXEHHH C HCTIONB30BAHHEM MEXaHH3MOB,
YYET TpEHMA B TEXHHKe, NONUIMITHUKH, WCIIONB30BAHHE 3aKOHA COXPAHEHMS
VMIyibCa B TEXHHKE (pakeTa, BOTOMET  ApYyrue), ABMraTelb BHYTPEHHErO
CrOpaHus, naposas TypOuHa, OBITOBON XOMONUIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
TONYYEHHs COBPEMECHHBIX MAaTEPHaToB, B TOM UHCIE€ HAHOMATEPHANOB, U
HaHOTCXHONOTHH, 3JIEKTPOCTATHYECKAs 3alllkTa, 3a3eMJICHHE 3IEeKTPOIPHGOPOB,
KCEpOKC, CTPYHHBIH HIPUHTEP, 3NEKTPOHATPEBATENBHBIE IpHGOPEL,
3JIEKTPOOCBETHTEIbHbIE MPUOOPE], TaIbBAHIKA.

11 KJIACC

Paspen 4. DaekrpogunaMuka

Tema 3. Maznumnoe none. InekmpomazHumnas UHOYKUUA

[TocTosHHBIE MarHUTEL B3anMopelcTBre MOCTOSHHBIX MAMHHTOB. MarauThoe
none. BekTop MarHuTHON MHAYKIME. [[PHHIMII CYIIEPIIO3UIIHM MarHUTHBIX TIOJEGH,
Jlunum MaruuTHOM WHAykumu. KapTuHa JMHMNA MarHMTHOH MHIYKIMH IO
IIOCTOSTHHEIX MarHHTOB.

MarnuTHOe TIONE NpOBOAHMKA ¢ TOKOM. KapTHa JMHMH HHIYKIHA
MarduTHOTO NOJA ATHHHOTO MPAMOIO IPOBOAHHMKA H 3aMKHYTOTO KOIBIIEBOIO
IIPOBOJHKKA, KaTYyIIKH ¢ ToKoM. OmsIT Opcrena. B3anmoelictBre NpoBogHUKOB ©
TOKOM.

Cuna AMnepa, € MOy b U HallpaBIEHHE.

Cuna Jlopenua, e Moy U HalpasieHue. JIBMxKeHue 3apssKeHHOM JacTHIBI
B OTHOPOIHOM MarHuTHOM none. Pa6ota cuist Jlopenna.

SIBlIeHHe  ONIEKTPOMATHUTHOM HHAYKIWH. IIOTOK BEKTOpa MAarHUTHOM
UHIAYKIEH. DIeKTPOABMKYIIAs CHIIAa HHIYKLHHA. 3aKOH 3TeKTPOMAarHUTHOM
uHAykauu Dapanest.

Buxpesoe oanextpudeckoe mone. DIEKTPOABWKYIAS CHIA HHIAYKIHH B
HPOBOIHUKE, NBIDKYINEMCS IIOCTYIATENbHO B OJHOPOIHOM MATHUTHOM IIOJE.

IIpaBumo Jlenua.

Wunyxkrusaocts.  SlBleHve CaMOMHAYKIME. DNEKTPOABMXKYIIAs —CHIA
CaAMOWHIYKITHH.

OHeprus MarHATHOTO TIOJISL KATYIIKH C TOKOM.

DNeKTPOMAarHuTHOE MOJIE.

Texuudeckne ycTpolicTBa M IPAKTUYECKOE IIPUMEHEHHE: IIOCTOSHHEIE
MArHHMTEl, OJIEKTPOMArHWThl, BJIEKTPOABUIATENb, YCKOPUTENH 3JIEMEHTAPHBIX
YACTHUI], HHAYKITHOHHAS [I€Yb.



,ZZeMOHcmpaz;uu

Onpit Sperena.

Otkrnonenne STEKTPOHHOIO IYUKa MATHHTHBIM HOJTEM.
Junmn wunykouy MarHUTHOIO OIS,
Bsaumoneticrane ABYX NIPOBOJTHUKOB C TOKOM,

Cuna Ammepa.

Heticteue cumpy JlopeH1ta ua nome ANEKTPOIINTA.
SBnenue SNIEKTPOMArHUTHON MHAYKIIHH,

Ipasuno Jlenna,

MaTrHHTHOTO IOTOKa.
SABnenue CAMOMHTYKITHH,
Yuenuveckuii oKcnepumenm, rabopamopnuvie pabomur
Hsyyuenne maraurmoro TIOJIA KaTyIIKH C TOKOM.
Hccnenosanue neitcrsug IIOCTOAHHOIO MarHHTA Ha paMKy ¢ ToKoM.
Heenenoanne spnenus SJTEKTPOMArHUTHON HHIYKITHH,

Paznen 5. Konebanus u BOJTHEI

Tema 1. Mexanuuecxue U onekmpomaznummunie koneganus

Konebarensuas cucremMa.  Crobomubie MCXaHUYeCKHe  KoJebamms,
I'apmoruyeckue Konebanus. Ilepuop, 4acToTa, aMImMTYna M (aza KoJieOanmii.
Hpyxusnaeti masThux. Matematiaeckuit MasrHmx. VYpaBHenue TapMOHHUYECKHX
Konebanwmii. IIperpamenpe SHEPTHHM NIPH TrapMOHHYECKHX KoJeOaHusx.

Kone6arensgrit KoHTyp. CBobomusre SNICKTPOMATHUTHBIE KoOJeHaHus g
HIIealbHOM  KoNleGaTeasHOM KOHType. Amnamorus MEXIY MeXaHHYECKUMH H
SMCKTPOMArHUTHEIME  KOJTe6aHuSIMIL, ®opmyna Tomcona. 3aKoH coxparenms
SHEPIUH B HICabHOM KoTebarebHoM KOHTYype.

Hpencrasnenue o 3aTyXarouuX KoneOanusx, Brrayxnennsie MEXaHUJeCKHe
Konebanus. Pezouarc, Bemysxnennsre SJIEKTPOMATHUTHBIE KOJTEOAHS.

[Tepemennsrii ok, Cunycounansuerii HCPEeMEHHBIA  TOK. MommuocTs
LIEPEMEHHOIO TOKA. AMmurynaoe n ACHCTBYIOIICE 3HAYEHWE CHTLT TOKa H
HaNpsoKeHns.

TpchtbopMaTop. IIponssopcrso, nepenada u notpebrenue SMEKTPUYECKOH
SHEPIUH. DKOJOTMYecKHe PHCKH NIpH IpOM3BONCTRE SJIeKTposHeprun. Kynprypa
HCIIOIB30BaHIS 2/IEKTPOSHEPTHH B NIOBCETHEBHOM XH3HH,

Texuuaeckue ycrpoifetra u NIPAKTHYECKOE NpHUMEHEeHMe: ONMEKTPUYeCKH
3BOHOK, I€HEPaTOp MepeMeHHOr0 TOKa, JINHUM 3NeKTpomepeay.

Hemonempayuu

Hccrnenopanne HApaMeTpoB  KonebaTenbHoil crcTeME! (Tpy>KMHHEI  wnH
MAaTEMaTHYECKUH MasTHUK).




Habmonenne 3aTyXalOMUX KOJIeOaHMI.

Hccnenosanme cpoiicrs BBIHYKIOCHHBIX KOJIeOanuii,

Habmonenue pesonanca,

CpoGonnsle SNIEKTPOMAarHUTHEIE KOIeGanHys,

Ocumnnorpammsr (3asucumocTs CHJIBI TOKA ¥ HALPSKEHHS OT BPEMEHH) J1Is
SICKTPOMArHUTHEIX KONeOaHHiL.

Pesonanc mpn HIOCIICIOBATENIEHOM  COeUHEH M pesucropa, karymxu
HHIYKTHBHOCTH U KOHJIEHCATOpa.

Monens nunuu JJIEKTPOIIepe[ayw.

Yuenuvecrxuii dKkenepumernm, nabopamopuwie pabome:

Hccnenosanne 3asucuvocty IIEPUONA MalbIX KonebaHuil Ipysa Ha HUTH oT
ANHHBL HUTH U MACCHI Ipy3a.

Hcenenoranue nepemennoro toxa s HEIH U3 TIOCIIeI0BATENBHO COSNUHEHHEIX
KOHJCHCATOPa, KaTyWIKH H pe3ncTopa.

Tema 2. Mexanuueckue u INEKMPOMAZHUMMNbBLE 80l bI

Mexannyeckie BOJIHBL, YCIOBHSL pacHpOCTpaHeHus. Iepuoy. Ckopocrs
PaCIpOCTPaHEHUs W JNIMHA BOJHLL Ionepeunsie u TPOMIONEHEIE  BOJIHEL
Wntepdepennms u AAUQPAKIIAS MEXaHHYeCK X BOJIH.

3Byk. Ckopocts 3ByKa. ' poMKOCTS 3Byka. BricoTa ToHa. Tem6p 3ByKa.

DJIeKTPOMarHuTHBIE BOTHBL. Y ClOBHs H3IIy9eHUS JIIEKTPOMArHHTHEIX BOJIH.
Bsaumuas opuenranms BEKTOpoB E, B, V B snexrpomarautHoi BonHe. CBolicTra
SNIEKTPOMATHUTHBIX BOJH: OTpaKeHHe, TPETIOMJICHHE, MOISAPH3AIHAS, AUdpaKiys,
uHTepdepenms. CKopocTs 9JIEKTPOMArHUTHEIX BOJIH.,

Ilkana sneKTpoMarHHTEBIX BoH. Hpuvenenue snexrpomaranrasx BOITH B
TeXHHKE U OBITY.

HpwHimne: pagrocsssu u TeneBMAeHUs. Pagnonokanus.,

OJIEKTPOMAaruHuTHOE SarpsAsHeHMe OKPYXaroLlel cpejer.,

Texnuueckue ycrpoitersa u [PAaKTHIECKOe IPUMEHEHHE: MY3BIKATbHEIE
HHOTPYMCHTBL, YIBTPA3BYKOBAs JHArHOCTHKA B TEXHHUKE W MeNHWuHHe, pajap,
PanHoONpuEMHUK, TeneBu30p, aHTeHHa, Tenedon, CBU-neys,

Hemonempayuu

O6pasosanue u PaclipOCTpaHeHne NONEPEUHBIX U IIPOIOJIBHLIX BOJIH.

Kone6nromeecs teno xax WUCTOYHHK 3BYKA.

Habmonerue orpaskernms u HpeIOMIICHUS MeXaHHIECKIX BOTIH.

Habmonenne UHTepepennuy u aubpaximm MEXaHHYECKUX BOJIH.

3BYKOBOI pe3oHaHC.

Habmonenue crssur rpomxocty SBYK& H BBICOTBI TOHAa C AMIUTHTYIOH U
9acToTOH KoseGanmif,




Hcenenosanue croiters SI€KTPOMATHUTHBIX BOTTH: OTpakenHue, npenomienue,
NONAPH3aHs, MU pakius, HMHTEp(eperIis.

Tema 3. Onmuxa

I'eomerpryeckas onTuka. IlpaMonumeiinoe pacrpocTpaneHde cpeta B
OAHOpO/HOM cperie. Jlyy crera, Toueunsrii nerounuk CBeETa.

Orpaxenne crera. 3akomss OTpaxkenns cpera. [Toctpoenne uzobpakennit g
TUIOCKOM 3epKaire.

BHYTPEHHETO OTpaKeHus.

Hucniepens ceera. CrnoxHei coctas Geroro cBera. [[Ber.

Cobuparorre u paccenBaronie nun3kl. ToHkas THH3a. DoKyCHOE paccTosHIe
H OITHYECKas CHNA TOHKOH JTHH3EL IMoctpoenne H300paxenuii cobuparomux u
pacceuBaomuX unsax. opmyia ToHKok TTHH3EL Y BeHdeH e, 1aBaEMoe THH30,

Hpenensr npumennvoctn FCOMETPUYECKOMH OITHKY.

Bomnosas  onruka. Untepdepenrus  crera. Korepenturie wucroummn.
Yenopus  mabmomenus MaKCUMYMOB M MHHHMYMOB B HHTEP(epeHnHOHHOkH
KapTHHe OT ABYX cHH(]A3HbIX KOTE€PEHTHBIX MCTOYHUKOR,

Hadpaxims  creta, Hubpakumonnas pemérka. Vciosue HabroneHus
TJaBHBIX ~ MaKCAMYMOB TpH  mageHuu MOHOXpOMATHYECKOIO CBeTa mHa
AU pakIroHHy0 peléTKy.

Honspusauus crera.

Texanaeckne yerpoticrsa TPaKTHIECKOE MPUMEHeHHe: OuKH, nyna,
¢oToanmapar, NIPOCKIMOHHEIH  ammapar, MHKPOCKOII, TENEeCKOI, BOJOKOHHAS
OITHKA, MU(paKIuonHas pemeérka, nouspowu.

Hemonempayuu

Ipsamonuueitnoe paclipocTparenue, orpaxenme u IIPeTIOMIIEHUE CBeTa.
OnTryeckue PUOOPEI.

Monroe By Tpennee OTpaxenue. Moneins ceToBoja.

Hccnenosanme croiicrs H300paKeHuit B uH3ax.

Monenu Mukpockona, teneckomna,

Habmonenne uHTepdepentun ceera.

Habmonenne Audpakiuy ceera,

Habmonenue MUCTIEPCHU CBeTA.

Homyuenue criexrpa c TIOMOIIBIO IPHU3MEL,

[omyvenue CHEKTPA C IOMOMIBIO AU(PPAKITHOHHOIN PEMIETKY.

Ha6mronenne HOJIAPA3ALNA CBETA.

Yuenuueckuii IKChepumenm, 1abopamopuwie pabomp:

UsMeperne mokasarens IIPETIOMIIEHHS CTeKJIa.




Hccnenosamue croicrs u300pakeHnit B THH3ax,
Habmonenne MHUCIIEPCHH CBeTa.

Pasnen 6. Ocnogmr CHeuHaNBHOI Teopuu OTHOCHTEJIbLHOCTH
I'panune: IIPEMEHIMOCTH KJIACCHYECKO] Mexanuku. [locTynate! cnenuansnoj
TCOPHH OTHOCUTENBHOCTH: HHBapPUAHTHOCTE MOZYJIst CKOpOCTH CBeTa B BakyyMme,
HIPUHIMIT OTHOCHTENEHOCTH OHHIITelH A,
OtHocuTenmsuocTs OAHOBPEMEHHOCTH. 3amMe/rernye BPEMEHU U COKpallleHHe
JUTHHEL,
OHeprus u HMITYJIBC PeISTHBUCTCKON YACTHITE.

CBs13p Maccrr ¢ SHEPrUel M HMITYJIbCOM PessTHRHCTCKO TacTHUBL. DHeprus
TIOKO4.

Pasgen 7. Kpanropas busuka

Tema 1. Inemenmup Kearnmoeoii onmuru

Dotousr, ®opmyia [Tianka CBS3H DHEPTHH (OTOHA C ero YacToTo. OHeprus
U UMIYIIbC (hOTOHA.

OrtkprrTre u uccnenopanue borosddexta. Onrirer A. T Cronerosa. 3akoms
doTosthdpexra. YpasHenue Ditnmreiina At poroadhekra. «Kpacuast rpanmiay
(orosddexra.

Hasnenue cBera. Omprry I1. H. Jle6enera.

XuMHdeckoe neiicrame cera.

Texnuveckue YCTPOHCTBA ¥ mpakTHueckoe [puMeHenue: (oTosieMent,
boTonaTyuk, conneynag Oarapes, CBETONHO.

Hemoncmpayuu

DotoaddexT Ha yeTanoske ¢ UMHKOBOH INIACTHHOM,

Hccnenosanue 3akonos BHELIHETO (oTosddexra.

Cretomuop,

Conneunas 6arapes.

Tema 2, Cmpoenue amoma

Monens atoma Tomcona. OnbrTer Pesepdopra 1o PaccesHHIO o -yacTmir.
[Inanerapras Monens atoma. ITocrtymater Bopa. Usnygenue wu NOINMOINEHHE
(OTOHOB mpu mepexone atoma C ONHOro ypOBHS SHEPIHH HA PYroi. Buarr
CIIeKTpoB. CrieKTp ypoBHeit SHEPIUH aToMa BOAOpOIA.

BouxroBEIe cBoMcTRA dactuu. Bonusr ne Bpoiins, Koprnycxynspro-sonmosoi
Iyanusm.

Crionrannoe u BBIHYKJICHHOE U3IIydeHHe,

Texunyecxne yerpoitcrsa u TPAKTHYECKOE NMPHMEHEHHUe: CreKTpabHEIii
aHaIIH3 (CIeKTPOCKoI), Jlasep, KBAaHTOBBIX KOMITBIOTED.

Hemorncmpayuu




Mopens onsrra Pesepdopra.

Onpenenenue nmuns: oy nasepa.

Habmonenue muneiruarsrx CIIEKTPOB U3IyYeHMs.

Jazep.

Vuenuueckus SKCnepumenm, nabopamopnwie pabomar

Ha6nronenue munettsatoro CIIeKTpa.

Tema 3. Amomnoe Adpo

OKcmepumenTL, /IOKa3BIBAIOIIME  CIOKHOCT CTPOEHHS aapa. OTKpsITHE

usnyuyenus.  CoicTra ansda-,  Bera-, raMMa-usnydenns.  Biusmue
PaNHOAKTHBHOCTH HA SKUBBIE OPraHU3MBL.

Otxpeitie mpotona u HelTpora. Hyknonnas MoZene snpa [eitsenGepra—
HMeanerxko. 3apsy Anpa. Maccosoe quciro Aanpa. Mzororrsr,

Anbda-pacma, ONeKTPOHHBI 1 TMOSUTPOHHBIA  GeTa-pacran. I'amma-
M3JIyeHHe. 3aKOH pajlHoaKTHRHOIO pacmaa.

OHeprus cesizu HYKJIOHOB B sinpe. SlnepHbie cumpr. Hedexr maccrr qaapa.

Anepnsre peaxmun, Jlenenue u CHHTE3 sizep.

SnepHerit peaxrop. Tepmosineprslii cumres, Ipobmemsr u NEPCIEKTUBEI
ANCPHOH SHEPreTHKH. DKOMOrnyecKie ACHEeKTEI ANCPHOM SHEpreTHKH,

OlleMeHTapHETe YacTHIpL, OtkpeiTie no3uTpoHA.

Merons nabmogenms u PETUCTpalK 2NIEMEHTapHBIX YacTHI,

DynyiamenTansHEIe B3aumonelictrus. EnuncTBo usHYecKol KapTHHET MHDa.

Texuuueckue ycrpoitcrsa u TIPAaKTHYECKOe TIPUMEHEHHE: No3UMeTp, kamepa
Bunecona, simepusit PeaKkTop, atomuas 6om6a.

Hemonempayuy

Cuérunk HOHH3HPYIOIMX YaCTHII,

Vvenuuecwui IKCnepumenm, 1abopamoprivie pabomor

Hcenenosanme tpexon YacTHIL (10 TOTOBBIM dororpadusim).

Pasnen 8. Diementrr ACTPOHOMHMH U actpoduzukn

Otamsl pa3BuTHs acrtpoHomuu. [Ipuknannoe u MUPOBO33PEHYECKOE 3HAUCHHE
a4CTPOHOMHUH.

Bun 3B&snHoro mesa. Cosgesnus, ApKUe 3BE3NEI, IIAHETHI, mX BUIHMOE
IBHKeHHE,

ConHeunas cucrema.

Connne. Conneunas aKTHBHOCTE. MCTOYHUK sHeprun ConHma u 3Béap.
3BE31BI, MX OCHOBHBIE XapaKTepUCTUKH. Jluarpamma «CIICKTPANBHEIA Kiace —
CBETHMOCTE». 3BE3NBI TIABHOM HOC/IEAOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTE» JUIST 3BE3] TIIABHOIM nocnenosarensHOCTH. BHyTpennee CTpoeHHe



rajjakTuK.

Bceenennas. Pacumpenue Beenennois, 3axon Xa66ma. Pas6eranme rajaKkTuK.
Teopus Bonsmoro B3DEIBA. PeimnkToBoe H3ITyYEHHeE,

Macmrabras CTPYKTypa Bceenennoii. Meraranaktuka,

Heperménusre IIPOOIEMBI acTPOHOMMH.

Vuenuuecrue nabmooerys

Habmonenns HEBOOPY>KEHHEIM TMA30M C HCIIOMb30BAMHEN KOMIIBIOTE€PHBIX
HPUIIOKEHUH [UIsl OTIpeNeNeHAS TOIOKEHE s HEOECHBIX 06BEKTOB Ha KOHKPETHYIO
Al4Ty: OCHOBHBIE co3Besnust CeBepHOro TIOTYIIapHst ¥ IPKUE 3BE3HI.

Habmonenusa s teyreckon JIynE1, nnaner, Mieyroro IIyTn.

Obo6maromee IIOBTOpEHHE

Pone  dusmku u dCTPOHOMMM B 3KOHOMHYECKO}, TEXHOJIOTHYECKOi1,
COLIMANBbHOM U 9THYeCKOlf chepax nestensrocTH HCJIOBEKA, PONIb M MECTO DHM3UKU U
4CTPOHOMAM B COBPEMEHHOM Hay4HoiL KapTHHE MDA, POk hU3HYECKOiT TEOPHH B
bopmuposanuu pEACTaBNCHUE 0 dusnmdecKolt kapTume MHpPa, MeCTO (pu3HIecKoif
KapTHHBl  MHpPa B  06em PARY  COBpeMeHHEBIX CCTECTBEHHO-HAYYHEIX
HpelicTaBIeHni o mpupose.

Mesknpenmerusie cBsizn

buonoruu, XHUMWH, TeOrpadMu ¥ TEXHOIOIH.

Mescnpedmemnpie NOHAMUA, CBSI3aHHBIE C H3ydeHHEM METOJ0B Hay4HOro
HO3HaHHS: SBJIEHUE, HAyYHBI daxt, runoresa, buzmyeckas BEIIMYHHA, 3aKOH,
TeopHsl, Habmoaerue, OKCICPUMEHT, MOJIENTHPOBaHHE, MO/Jielb, U3MEpPEHNe.

Mamemamuxa:  pewenne CUCTEMBI  ypaBHEHHH, TPUTOHOMETPHYECKHE
ynxman: cunye, KOCHHYC, TaHI€HC, KOTAHIeHC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXMACCTBO, BEKTOPBl M MX MPOSKUMH Ha OCH KOOp/IMHAT, ClIOXeHHe BeKTOpos,
TIPOU3BOAHEIC  3JIEMEHTapHBIX (QYHKUMH, mTpusHaKH nonobus TPEYTOJIBHHUKOB,
OIIpeNieNeHre IIOIAanM ILTOCKIX (uryp u 06BéMma el

buonoeua: SNICKTPUYECKHE SABIEHHA B KUBOI HIpupone, komebaTensHbIE
ABIXKCHUS B XMBOH HPHPO/Te, ONTHYECKHE SBICHMS B JKMBOH MpPHpO/IE, AelicTBHe
Payanny Ha >KUBbIE OPraHU3ME],

Xumus: cTpoeHne atomos u MOJIEKYII, KPUCTAILIHYECKAs CTPYKTypa TBEPABIX
Tell, MeXaHU3MbI 00Pa30BAHNS KPHCTAIIHIECKOH PEWIETKHY, CIeKTPaIbHBIH anams.




Teozpaghus:  marmmrase lomoca 3emmu, 3amesxy MarHUTHBIX pyi,
doTtocrémka semuol IIOBEPXHOCTH, TIpencKa3zame 3EMIIETPSICEeHMIT,

Texnonozusn: nupmu SIIeKTponepejiay, I'€HepaTop nepemernnoro TOKa,
S/ICKTPONBHIATEND, HHIYKUHOHHAS Ie9b, pamap, PaHonpuéMauK, TeJIEBH30pD,
aHTeHHa, Tenedos, CBY-neys, TPOCKLMOHHBIN alNapar, BOJOKOHHAS OITHKA,
CotHeuHas Gatapes.




ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI HNPOI'PAMMBI 1O
PU3UKE HA YPOBHE CPEIHEI'O OBLIETO OBPA3OBAHUS

JAYHOCTHBIE PE3YJbLTATBI

JlranocTrEre pesynpTaTs OCBOCHUS y4eOHOTO TIpenMera «Dusmkasy JTOJIKHE]
OTpaXaTk TOTOBHOCTE M  CHOCOBHOCTE o0y4aromuxcs DPYKOBOACTBOBATRCH
chopmupoBanHoif BHyTpeHHeH mo3nnumeii JIMMHOCTH, CHCTEMOH NEeHHOCTHBIX
OPHEHTallWH, [O3HTHBHEIX BHYTpEHHUX  y6exmennis, COOTBETCTBYIOLHX
TPaJMIMORHEIM LEHHOCTSIM POCCHHCKOTo obmecTna, pacilupenne KH3HEHHOro
OIIBITA M OMBITA AEATENLHOCTH B lIporiecce pealn3aniy OCHOBHEIX HarpaBieHHH
BOCTIHTATENBHOM NEATENRHOCTH, B ToM qHcie B 4aCcTH:

1) rpasknanckoro BOCIIATAHUSA:

chopmupoBanHocTs TPAKIaHCKOM Ho3uIHY 06yyaromerocs kax AKTHBHOTO U
OTBETCTBEHHOI'O YIEHA POCCHHCKOro obmecrra;

NPHUHATHE  TpagHIHOHHBIX obmeyeoBedeckix TYMaHHCTHYECKHX H
ACMOKDPATHYECKUX [IEHHOCTEH;

TOTOBHOCTE BECTH COBMECTHYIO HEATENBHOCTE B HHTEpECcax IpaxIaHCKoro
obulecTBa, ygacTBopars B CaMoynpaBIeHHy B 06pa3oBaTensHOl OpTraHH3aLNY;

YMCHHE B3aHMOIEHCTBOBATE C COIMATLHBIME HHCTHTYTAMH B COOTBETCTBHH C
UX QYHKIHSIMY u Ha3HAYCHHUEM;

TOTOBHOCTE K I'YMaHUTAPHOMH 1 BOJIOHTEPCKOH JesTensHOCTH;

2) maTpHoTHYeckoro BOCIMTAHHNS:

chopMHPOBaHHOCTS POCCHICKOH IpaKIaHCcKoH MICHTHYHOCTH, MATPHOTH3MA,

UEHHOCTHOE OTHOIIEHHE X TOCYIAPCTBCHHBIM  CHMBOIIAM, [OCTHKEHHSIM
POCCHHCKHX YyUEHBIX B 06TacTy QUMK ¥ TeXHUKY;

3) AyxoBHO-HpaBcTRenHOIO BOCITHTAHHSI:

chopmMHpoBaHHOCTE HPaBCTBEHHOT'0 CO3HAHMS, STHIECKOTO MOBEJCHN;

CIIOCOOHOCTE OLeHUBATH CHTYyallHI0O M NPHHEMATE OCO3HAHHLIE permenws,
CPHEHTHDYSCh Ha MOPAILHO-HPABCTBEHHbIE HOPMbI M IEHHOCTH, B TOM YHCJIE B
ACATEIBHOCTH YuEHOTO;

OCOSHaHHE JINYHOrO BKJIajia B OCTPOCHIE ycroiuusoro Oyuymero;

4) acTeTnuecKkoro BocnuTanmus:

SCTCTHYECKOE OTHOIIEHHE K MUpY, BKIIOYAs 9CTETHKY Hay4YHOrO TBOPYECTRA,
IPHUCYINETo (pusudeckolt Hayke;

5) TpyaoBoro BocnHTaHMN:



HHTEPEC K pasmmynbiy cepam mpodeccronammois ACATEBHOCTH, B TOM
HUCJIE CBA3AHHBIM ¢ DH3HKO} 1 TEXHHUKOH, YMeHMe COBEPINATE OCO3HAHHBIH BEIOOp
Oynymeit npodeccun u peanuzosemary, COOCTBEHHRIE JKU3HEHMEE IIJTaHbT;

TFOTOBHOCTE K CIIOCOGHOCTE K o6pazoBannto u CaMo00pa30BaHuI0 B 06acTH
(H3MKY Ha MPOTsKEHIY BCEH JKU3HIU;

6) sxoJioruueckoro BOCHHTAHHS:

chopmuporarnocTs OKOJIOTHIECKON  KyJIBTYpPBI, 0CO3HAHME riao6ansHoro
XapakTepa IKOJIOrHYeCKHK pobiem;

IUIAHUPOBAHKE U OCYILECTBIICHHE AEHCTBHIL B OKpyKaromeit CpeJie Ha OCHOBe
3HaHuA 1eNelf yeToiuusoro PasBATHA 4ejloBeYecTBa;

paclpenue omblta gesrrensHOCTH 9KOIIOTHIECKON  HANPABNCHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUIA 110 Obusuke;

7) BeHHOCTH HayaHoro HO3HAHHSA:

chopmupoBannocTs MHPOBO33DEHHS, COOTBETCTRYIOMIErD COBpPEMEHHOMY
YPOBHIO Pa3BUTHS (DU3HYECKOl HayKH;

OCO3HAaHHME IEHHOCTH HAyYHOMH ACATCIBHOCTH, T'OTOBHOCTH B npornecce
H3Y4eHHs QU3UKM OCYIEeCTRISTE IIPOEKTHYIO U HCCIENOBATENLCKYIO NEITEILHOCTE
MHIUBUNYaJIbHO | B IpyITle.

METAIIPEJIMETHBIE PE3YJbTATBEI

IlosnaBatensuble YHHBEPCAJIbHbIE yIeOHbIe NeficTBHs
Basosele noruueckne xeiicrams:
CaAMOCTOSTENBHO  (OpMyTHpOBATE K aKTyalM3upoBaTs  mpobremy,
pacemMatpuBatk e€ Beectoponye;
OIPENCIATE UeNH JesTeNbHOCTH, 3amaBarh apaMeTpsl W KPUTEPHU HX
JOCTHKEHHUS;
BEIABIIATE  3aKOHOMEPHOCTH — u [POTHBOPEYMS B  paccMaTpHBAEMBIX
usmaeckux seremmx;
paspabateiBath mman pemenus IpobIeMBI ¢ y4éToM amanusa AMEFOIITIXCS
MaTepHabHEIX H HEMATepHATbHEIX pPecypcos;
BHOCHTL KOPPEKTHBEI B IESTENBHOCTE, ONCHHBATE COOTBETCTBHE PE3YIBTATOB
LETIAM, OUEHHBATEL PHCKH TTOCIECTRHI AEATEIBHOCTHY;
KOOPAMHHUPOBATE U BRITIONHTE PaboTy B ycnoBmsx PeajbHOr0, BUPTYaIsHOTO
1 KOMOMHHUPOBaHHOTO B3aMMOJeHCTBHS;
PasBHBaTh KPEATHUBHOE MEIIIIEHHE TIPH PCLICHNM SKU3HEHHEIX TIPOGIIeM.
bazobrie neenenorarensekue AeHcTBHSA:
BIAZICTh Hay4HOH TEPMHHOJIOTHEH, KIFOYeBLIMU TOHSTUAMHA W METONaMH
dusmIeckoi Hayku;



METO/IOB MO3HAHHS;

BJIageTh BHOaMu AEATEIILHOCTH 1o IIOTYYEeHUI0 HOBOro 3HaHUs, ero
MHTEPNPETalNY, MNpeobpasoBanmio i [IPUMEHEHHIO B pa3THYHBIX y4eOHRIX
CHTYAIHAX, B TOM YHCIIE MPU CO3MAHMIHN Y4eOHBIX IIPOEKTOB B 061acTH buzuky;

BEBIABJIISITH HpH‘IHHHO—CJIeI[CTBeHH}'ﬂe CBsI3H U aKTyaJIH3I/Ip0BaTb 3aaaqy,
BBIIBHTATh THIIOTE3y e pemenws, HaXONUTh apPTYMEHTBI IS JOKA34Te ThCTRA CBOHX
YTBEDXKIEHUH, 3a1aBaTh TapaMeTpbl H KDHTEPHH PellreHus;

AHAIM3UPOBATE  MOJyYeHHEle B XOIe pemeHus 3agaun pesynbTartsl,
KPHTHYIECKH OUEHMBATE HX AOCTOBEPHOCTS, IIPOTHO3UPOBATE U3MEHEHYE B HOBEIX
YCIOBUAX;

CTaBUTE M (opMynupoBats COOCTBEHHEIE 3amaun & obpaszoBartensHoiH
ACATENBHOCTH, B TOM YHCIIe Ipy U3YYCHUH DU3HKH;

AABaTk OLEHKY HOBBIM CUTyallMsIM, OLICHHBATH IproOpeTEHHbIH OIIBIT;

YMETh IE€PEHOCHTH 3HAHUS 110 busuke B NPaKTHYIECKYI®  00IacTs
KU3HEIeATeIEHOCTH;

YMETE MHTETPHPOBATS SHAHUS U3 PA3HEIX NPEAMETHBIX o6iacTeit;

BBUIBUTaTh HOBBIE MJIEH, TIpe/Iarars OPHUTHHANBHBIE TIOAXO/TBL U pelTeHu s,

CTaBHTh IPOOIEMSBI U 3314wy, AOIyCKAIOIIKE aIbTePHATHBHEIE PellieHus..

PaGora ¢ undpopmanueii:

IIpe/ICTaBICHHAS,

OLICHUBATE JIOCTOBEPHOCTE uHGOpMAaLHY;

HCTIONE30BaTh  cpencTra MHQOPMAMOHHEIX 1 KOMMYHHKAILUOHHBIX
TEXHONOIMH B pElIeHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX K OPraHU3alHOHHBIX
3anmad ¢ cobmonernem TpeboBaHmi OPrOHOMUKH, TEXHHKI 6€3OHaCHOCTI/I, THTHEHE],
pecypcocbepeskenmus, IIPaBOBBIX M OTHUYECKHX HOpM, HOPM  MHQOPMAHOHHOL
Ge3omacHocTH;

CO3l1aBaTh TEKCTHI (PU3MIECKOro COINCPXKAHHUS B pa3IHIHBIX topmarax ¢
YYETOM Ha3HaYeHUS HUH()OPMAalNA 1 1eneBoi ayIUTOPUM, BEIGHpas OITUMAIIEHYIO
(bopmy mpencrasrenns u BU3YaIIH3alLHy.

Kommynukaruranie YHHBEpCaIbHbIE y4eOHble TelcTBH:
OCYIMECTBILITE OOILEHHE Ha YPOKaX (DHIUKM 1 RO BHEYPOYHOH JIeATeIbHOCTY,
PACIOSHABATE  NPEANOCHUIKE  KOH(IUKTHBIX CHTyaUud ®  cMsryars

KOHGIIHKTEI;




pa?,BépHYTO H JIOTUYHO H3JIaraTte CBOIO TOYKY 3pEHMS C HCIIOJIB30BaHUEM
A3BIKOBBIX CPEACTB;

IIOHUMATh H KCIOJIB30BaTh HIPeHMYIIIeCTBa KOMAaHHOH u MHIAVUBHAYaAIIBHOH
padotsr;

BBIOHpATh TEMATHKY M METOJBI COBMECTHEIX ACUCTBHE ¢ yu&Tom o6mmmx
HHTEPECOB U BO3MOXKHOCTEH K&XKNO0ro uiena KolieKTHBa;

UPHHEMATE  LEH  COBMECTHO AEATCIBHOCTH,  OPraHW30BEIBATE u

COBMECTHOH paGoTHI;

OLCHUBATE KAY€CTBO CBOETO BKIaNa U KaXJI0r0 y4acTHHKA KOMaHB! B 061t
PE3YJBTaT 110 pa3paboTanHbiM KPUTepHsIM;

TPELaraTh HOBBIE IIDOEKTEI, OLEHHBATE HACH C MNO3ULMM HOBH3HEI,
OPHIMHANBHOCTH, IPaKTHIECKO] 3HAYHMOCTH,

OCYIIECTBIATE IO3UTHBHOE CTpaTeruvyeckoe IoOBemeHue B PasIHIHBIX
CATYaLUsIX, IPOSBIATE TBOPYECTBO 1 BooOpaxenue, GpITh HHHIUATHBHEIM,

Perynarugusie YHHBeEpcalbHbIe yyeGHbIe AelicTBHS
Camoopranuzanus:

CaMOCTOATENbHO OCYIICCTRIATEL TIO3HABATENLHYIO JIEATENBHOCTE B OGIIACTH
brsukn  u ACTPOHOMMH, BBISBISATH IPOOIEMBI, CTaBHTL © (QopMynupoBaTs
COOCTBEHHEIE 3a1ayuy;

CaAMOCTOATENIEHO COCTAaBIATL ILIAH PCIICHUA PACYETHBIX M KadeCTBeHHEIX
3ajlad, IIaH BRITIONHEHUS NPaKTHYeCKOH PaboTHI ¢ yyérom HMEIOIIHXCA PEeCypCoB,
CODCTBEHHBIX BO3MOKHOCTEH 1 NIPE/IIOYTEHHIA;

NABaTh OLEHKY HOBEIM CHUTYaITUIM;

PacuiupsaTe paMku yyeGHOTO [IPEIMETa Ha OCHOBE JIHYHBIX MIPEANOYTEHMIA;

ACTATs  OCO3HAHHBIA  BEIGOp, dPTYMCHTHPOBATh €ro, 6paTh Ha ceby
OTBETCTBEHHOCTE 34 pemenue;

ONCHUBATE MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATE dbopmupoBarmio u UPOSABIIEHHIO OPYIUIME B 06NACTH
ms3ury, nocrosmHO IOBBIIATE CBOM 00pa3oBaTeNbHEIH 1 KYNBETYPHBIH ypoBeHb.

Camokontpous, IMOUHOHAJNBLHEIA HHTEJLJIEKT:

AdBaTh OLCHKY HOBBIM CHTYAalLlHsIM, BHOCHTE KOPPEKTHBBI B JEATEILHOCTS,
OLICHHBAThL COOTBETCTBHE PE3YIILTATOR LeJIsIM;

BIa/leTh  HaBBIKAMH  IIO3HABATEIBHON pedrexcun  xak  ocosHamms
COBCPIIAEMBIX NEHCTBUM H MBICTHTELHEIX HPOLIECCOB, HX DPE3yIbTATOB H
OCHOBaHUI;

HUCIIOMR30BATE PHEMBI peIIeKCHH ISl ONeHKH CHTyalllH, BBIOOPA BepHOTO
pemenus;



YMETb OLECHHBATH DPUCKH 1 CBOCBPEMEHHO NPHHHMATE pellenus o ux
CHHIKEHHIO;

UPUHHMATL MOTHBBI ¥  apryMeHTh APYTUX IIDH aHAIH3e pe3yiILTaToR
AeATeNEHOCTH;

TIPUHUMATE cebsl, HOHMMAs CBOM HeOCTaTKY U IOCTOMHCTBA,;

UPUHAMATE MOTHBEl M apryMeHTHI APYTHX IIDH aHallH3e pPe3ylbTaToB
A€ATeTBHOCTH;

TPH3HABATE CBOE MPaBO U npaso APYTHUX Ha OIHOKY,

B nponecce nocrumenns JIHYHOCTHBIX PE3YIILTATOR OCBOCHS IPOrpaMMEI 110
Ousuke ms YPOBHS  cpefiHero obmero obpazoBanug y o0y4arImmXcs
COBEPIIEHCTBYETCS SMOUUOHAIBHBIH HHTEJITEKT, TIPeNNoNaraomuti
chopMupoBaHHOCTE:

CaMOperyIUpOBaHus, BKIIOYAIOIIEro CaMOKOHTPOIIb, YMEHHE NPHHUMATE
OTBETCTBEHHOCTL 3a CBOE TIOBEJIEHHE,  CIIOCOOHOCTH alaTUPOBATECS K
IMOIMOHATBEHBIM U3MEHEHHAM M TIPOSABIATE THOKOCTE, OBITE OTKPBITEIM HOBOMY;

BHYTPCHHEH MOTHBanuy, BKIOYAIOMIEH CTPEMIICHHE K [OCTIDKEHMIO LeJH H
YCTIEXy, ONTHMH3M, MHULIMaTHBHOCTh, YMEHME IeiiCTBOBATE HUCXOOS H3 CBOHX
BO3MOKHOCTEI;

SMIIATHH, BKIIOYAMOMIEH CII0co6HOCTE IIOHUMATE SMOUUOHANEHOE COCTOSHHUE
APYTHX, YYHUTBIBATH ero MpH ocymecTBIeHUN  OBIIEHHSI, CIIOCOOHOCTE K
COUYBCTBHIO M CONEPEIKUBAHHIO;

COHAbHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOBHOCTE BEICTPAaHBATH OTHOIIEHMUS
C IPYTHMH JTIOABMH, 3a0OTUTBCS, IPOSBIATE MHTEPEC ¥ paspemaTs KOHMIUKTEL

NPEAMETHBIE PE3YJIbTATBI

K xonty o6yuenus B 10 kaacce LIPEAMETHBIC PE3YNBTATEL HA 6a30BOM YPOBHE
AOIDKHBL OTPAXKATE CHOPMUPOBAHHOCTE y o0yvaromunxcs ymenmuit:

ACMOHCTPHPOBATE HA NPUMEPAX POb ¥ MecTo dusHkH B opMupoBanuy
COBPEMEHHOH HAay4HOH KapTHHEI MHUpPa, B PasBUTHH COBPEMEHHON TeXHHKH W
TEXHOJIOTHH, B IIPAKTHYECKOHR JIeITEIBHOCTH IO Iei;

YUUTBIBATD TPAHHUIBl MPHMEHEHHS M3y4eHHBIX (u3mueckux Momereii:
MaTepHallbHas TOYKa, HHEPIUAIEHAS CHCTEME OTC4ETa, abCOMmOTHO TBEPIOE Teilo,
HICAbHBIA a3, MOJENH CTPOSHHUS T'a30B, )KHAKOCTEH W TBEPABIX TEN, TOYETHBIH
SICKTPUIECKUH 3apSIT IPH PeLIeHNH (PH3HYeCKHX 3ajau;

PacIlo3HaBaThk (HU3WYECKHE SIBJICHHS (Iporteccrr) u o6BACHATE HX Ha OCHOBE
SaKOHOB MEXAHMKH, MOJEKYISIPHO-KHHETHYECKOMH TEOPHU CTPOEHHS BELIECTBA U




3JeKTPOIHHAMHKH: paBHOMEpHOE 1 PaBHOYCKOpeHHOE npsMouEeiiHoe JBUXEHNE,
cBobonHOe Mmagenme TeJl, MBIKEHHE 110 OKPYKHOCTH, WHEPLHS, B3aMMONCHCTRIE
Tel, Iuhdy3us, 6poyHoBckoe ABHIKCHHUE, CTPOEHHE KHJKOCTeH 1 TBEPABIX Ten,
HU3MEeHeHne 00LéMa Ten IIPH HATpEBaHHM (oxmaxenny), Termosoe DaBHOBecHe,
HCHApeHHe, KOHIEHCaIws, TIaBIEHUE, KPUCTaIIH3aIIs, KUIIEHNe, BIAKHOCTD
BO3MyXa, TIOBBIIICHIE JlaBleHus rasa IIPH €T0 HAaIPEBaHWH B 3aKPBITOM cocye,
CBASh MEKIY MapaMeTPaMH COCTOSHIS rasa B U3omporeccax, SIEKTPU3ALMS Tel,
B3anMO/ICHCTBIeE 3apsoB;

OIUCBIBATE MEXaHHYECKOe ABIKEHUE, HCTIONB3YsT (DHU3NTECKUE BeTHIHHEL:
KOOpAnHaTa, MyTs, [IEPEMENIEHHE, CKOpPOCTS, yCKOpenne, Macca Tena, cuia,
HUMITYJIBC Tella, KHHeTHYECKAs OHEPTHs, TIOTEHIMANBHAS SHeprus, MeXaHHYeCKast
paboTa, MexaHuWueckas MOWHOCTE;, NPH ONHCAHWUH TPAaBHITBHO  TPaKTOBATH
buswdeckmit  cMprcs UCIIONBE3YEMEIX BENHYMH, MX 0603HavYeHus W eIUHHUITEL,
HaXOOHUTE (GopMyJIbI, CBASBIBAIOINNE TAHHYIO Guzngeckyro BENUYHHY C APYrUMHU
BEJIMYHHAMH;

OITUCBIBATE HU3YYEHHBIE TEIUTOREIE CBOMCTBA TEN W TEILIOBLIe SBJICHUS,
HCIIONB3ys.  (M3HYeCKHEe BeTHYHHL: A4BNICHAE rasa, TeMIlepaTypa, cpenmuss
KHHCTHYECKasA 3HePIus XaoTHYeCKoro ABHKCHHUS MOJIEKYJI, CpeHEeKBaIpaTHIHAS
CKOPOCTE MOJIEKYJ, KOJHYECTBO TEIUIOTEI, BHYTPEHHSS SHEprus, pabora rasa,
Koa(uLyenT Tose3noro HOEHUCTBHA  TEIIOBOro ABUTATENS; TIPH  ONHCAHUIH
NIPABHIBHO  TPAKTOBAT:  (hH3MYecKuit CMEICT  HCTIONE3YEMBIX ~BEJMYHH, WX
obo3HaYeHHs u CAVHMILL,  HAXOAHTh  (hOpMyIIEI, CBASLIBAIOIIME  /[AHHYIO
¢busugeckyio BEIMYHHY C IPYTHMH BeTHYIHAM:;

ONUCBIBATh U3YYEHHBIE JIEKTPHYECKHe CBOMCTBa BelmecTna u ONEKTPHYECKHE
SBJICHHS (IPOILIeCChI), HCIOIB3Ysl (hH3NYECKHe BeTHumHL: OIEKTPUYECKHI 3aps,
SIEKTPHYECKOE 10JIe, HANPDKXEHHOCTE HOJIA, TIOTeHNHAN, Pa3sHOCTE HOTEHIIHATIOB;
[IPY  OIMCaHMM MPAaBHMILHO TPAKTOBATEH pusmuecknit  cmbic HCIOJIB3yEeMBIX
BEMYMH, UX OOO3HAYEHUS I CHAUHULEL, YKa3bIBAaTE (HOpMyIIEL, CBSI3BIBAIOIIHE
TaHHYIO (H3HYeCcKyO BEMHUHY € IPYITUMH BeTTHTHHAMM;

aHAJIM3UPOBATE (PH3MYECKHE TPOIECCH U ABIICHUS, UCNONB3YsT (DU3MYECKHe
38KOHBI M NPUHIHIIEL: 3aKOH BCeMUpHOro Tsrotenus, I, I1 u 111 3akoms HeroTona,
3aKOH COXPAHEHHS MeXaHWYecKOH OHEPTHM, 3aKOH COXpaHEeHHs HMITYTIECa,
UPUHUMIT CYMEPIO3HIMH CHI, TPUHIHUI  PABHOMPABHS HHEPUMAILHEIX CHCTEM
OTCHUéTa, MOJICKYIAPHO-KUHETHYECKYIO TCOPHIO CTPOCHHMSL BELIECTBA, I'A30BEIE
3aKOHEI, CBA3b CPENHEH KHHETHYeCKON SHEPIUH TEITIOBOTO BUKECHHSI MOJICKYII C
abcomoTtnoii TCMIIEPaTypOM, TEePBLIH 3aK0H TEPMOINHAMHUKH, 3aKOH COXPAHEHHs
SJICKTPHYECKOrO 3apsmga, 3akoH Kynona, mpn srom PasMYaTh CIOBECHYIO
$bopmynmponky 3aKOHa, ero MaTeMaTHYeCKOe BEIPaXeHMe H YCIIOBUS (TpaHHIbI,
obnacrn) NPHMEHHMOCTH;




OOBACHATH OCHOBHbIE HPUHIANET NeHCTBHS MalIHH, NPHOOPOB W TEXHIIECKUX
YCTPOHCTB; pasiuyaTh yCIoRHs Hx GesomacHoro Henons30Banus B TIOBCE/THEBHOM
XKHU3HH;

BEIIIONTHATD  9KCTIEPUMEHTEI 110 HCCICIOBAHMIO (DU3WYECKUX SBICHUYH w1
IIPOLECCOB C HCMONB30BAHUEM IPAMBIX W KOCBEHHBIX HM3MepeHHMH, IIPH  3TOM
bopmynuposats npobieMy/3anauy u TUIIOTE3Y y4eOHOTO OKCIEpUMeHTa, COOUpaTh
YCTaHOBKY U3 IIPEIIOKENHOTO 000py10BaHYS, IPOBOJIUTE OIIBIT I dbopmymposars
BBEIBOJIET;

OCYIIECTBIIATE NpPSIMbIE U KOCBEHHLIE M3MEPEHUS (PH3MIECKUX BETHIHH, npu
9TOM BBIOHPATE ONTHMANBHBIA CIIOCOG H3MEPEHHA W HCIOJB30BATE HM3BECTHEIE
METO/IbI OLICHKH IIOTPELTHOCTEH U3MEpEHUIT;

UCCNENOBATE  3aBHCHMOCTH MeXAy — GUSHYECKMMH  BenwumEAME
HCIONB30BAHUEM MPSIMBIX H3MEPEeHHUH, NpHU 3ToM KOHCTPYHPOBATL YCTaHOBKY,
(urcuposats PE3YIIbTaThL MOy 9E€HHOM 3aBUCHMOCTH (usnueckux Bemmyumy B BHJIE
TabIMI] ¥ rpadHKOB, Aeath BBIBOJIBI T10 PE3YITBTATAM HCCIIE/IOBAHMS,

cobmoaTe npasmna Ge3omacHoro TpyZa NpY IIPOBEAEHHUH MCCIENOBAHUY B
paMKax y4eGHOro OKCIIepUMenTa, y9eOHO-HCCIET0BATENBCKOH 1 MIPOESKTHOH
ACATEIBLHOCTH C HWCIONB30BAHUEM H3MCPHTEIbHBIX YCTPOHCTB U JabopatopHoro
obopynoBaHws;

PCLIATh  pacuCTHBIE 3amaqi ¢ SBHO 3amaHHON (busrgeckoit MOZIENBIO,
HCIONb3YS (PU3HIECKHE 3aKOHbBI U UPUHIMIIEL, HA OCHOBE aHAM3a yCITOBHS 3a/a4M
BRIOMpath (husmueckyio MOJ€Nb, BBIACIATH (DU3HUYECKHE BEIMUMHEL 1 bopmyisr,
HEOOXOmUMEIe Iuts ef PCIICHHMS, NPOBOIAMTE PAcYETHI M OLEHMBATH peansHOCTh
THOy4€HHOT0 3HAYEHHUST GHU3HYECKOH BEJIMYUHET, ‘

PeILAThk Ka4ECTBEHHbIE 3a/1a9H: BEICTPAUBAT TOIHYECKIL HETIPOTHBOPEYHBYIO
LCMOYKY pacCykIeHHH ¢ omopoil Ha M3YYCHHEIE 3aKOHBL, 3aKOHOMEPHOCTH M
dusIUecKue ABICHNST,

HCIONL30BATE IPH PELIEHNUH YIeGHBIX 327121 COBPEMEHHBIE MHOOPMATTHOHHBIC
TCXHOIOTMH [UISL IIOHCKA, CTPYKTYpHPOBAHHS, UHTCPIPETAIMA U TPeNCTaBIeHHs
YUeOHOH u Hay4qHO-IONYIApHOM  HH(OpManmy, NIOTYYCHHOW M3  pasnHuHEIX
HCTOYHHKOB, KDHTHYECKHU aHAM3UPOBATE HOJTy4aeMyt0 HH(OPMAITHIO;

TIPUBOUTE NPHMEPEI BKIA/Ia POCCHHCKIX 1 3apyOEKHBIX YUEHRIX-(H3UKOR B
PA3BUTHE HAYKH, 00BACHEHNE IPOLIECCOR OKPY’XarOIIeTr0 MUPA, B PA3BUTHE TEXHIKH
M TEXHOJIOTHII;

HCIIOMB30BATE TEOPETHYECKUE 3HAHUS 110 (usHKe B MOBCENHEBHOH KH3HHU JUst
obecrevenus GesonacuocTn Opu obpalienuu ¢ mpuGopamu u TEXHUYECKHMU
YCTPORCTBAMH, IUIsl cOXpaHeHus 3/10POBbsA M COBIIONEHHS HOPM SKOJIOTHIECKOro
TIOBe/ICHNs B OKpY Karolleit cpese;



paGorats B Ipynme ¢ Brmomuenmem Pa3THYHEIX  COLHAaIBHbIX porei,
ITaHHPOBaTE  pabory TPyIObl, palroOHANLHO Pacupenessite oGs3anHOCTH
[IAHUPOBATE JEATENBHOCTE B HECTAHNAPTHEIX CUTYALMSX, aieKBaTHO OIIEHHBATE
BKJIaT KaX/10T0 U3 yyacTHuKoR TPYTIIEL B pellleHHe pacematpuBaeMoit ipo6iensy.

K xonuy o6yuenus g 11 KJIacce Ipe/IMeTHELe pesynbTaTh! Ha 0a30BoM yposue
AOIKHEI OTpakaTh chopmupoanmocts Y obyuaromuxcs ymermis:

NEMOHCTPHPOBATE Hg lIpuMepax pons U Mecto busuky B (bopmupoBanun
COBPEMEHHOH HaygHOi KapTHHBl Mupa, B pasBuTum COBPEMEHHOH TEXHHKH u
TEXHOJIOrUM, B mpaxtmdeckoit ACATENBHOCTH Mofielf, menocTHOCTE €IMHCTRO
usngeckoit KapTHHBEI MUpa;

YAUTBIBATE  IDAHMLbLI MpUMeHeHHs H3YHCHHBIX  (DH3MYECKHX Momeneit:

PacnosHaBare Qusmueckue spiemHms (mponeccrr) u o6mscusTE HX Ha OCHOBe
34KOHOB JIEKTPONUHAMUKY 1 KBAHTOBOH (ushicn: snekrprueckas IPOBOIUMOCTS,
TEMIIOBOE, CBETOBOE, XUMHYECKOE, MaTHUTHOE NeiicTBHs TOKa, B3aMMOJIeHCTBHE
MarHWTOB, 3IEeKTPOMATHHTHas HHIYKIGL, NeHCTBHE  MarHUTHOro rmojs Ha
IOPOBOIHUK ¢ TOKOM WM ABHKYIUMHCA 33D, SMeKTpPOMATHHTHELC KoneOanus u
BOJIHEL, NpAMonnHelHoe pacmpocTparenne caera, OTpaxkeHue, npenomieHue,
MHTEpQepertis, nudpakmms  p MONAPM3ALAS  CBeTa, mucHepcHs CBeTa,
doTosnerTpruecKmif 3ddexT (oroadexr), creTonoe J4BJIEHHE, BO3HUKHOBEHE
THHEHYAaTOro cmektpa aroma BONOpPOZa, ecTeCTBeHHas wu HCKYCCTBEHHas
PaTHOaKTUBHOCTE!

OIHMCHIBATE H3YYeHHBIE CBOMCTRY BEIIECTBA (3MeKkTpuueckue, MarHHUTHEIE,
OITHYECKHE,  3NeKTpHYecKyIo IIPOBOIMMOCTE  pasiMYHEIX cpen) wm
SICKTPOMAarHUTHEIE SBICHMS (mporeccnr), UCIIONB3Ys (U3MIECKHe Beqmaumn:
JICKIPUYECKUH 3aps, cHMa Toka, JICKIPIIECKOe HaIpsKeHHe, 3IeKTpHyecKoe
COTIDOTHBIIEHHE, PA3HOCTH TIOTEHIIHANIOB, JIEKTPOLBIKYINas cuna, paboTa Toka,
HHAYKOHS MarHUTHOTO TIONs, cpia Awmmepa, cuia Jloperna, uwnykTHBHOCTH
KaTyIIKW, SHeprus amekTpuueckoro i MarHuTHOrO MoJel, MepHox u wacToTa
KomebaHuii B  KkomebarembHoM KOHTYpe, 3apan w cuma Toka B poriecce
TAPMOHMYECKHX  3IIeKTPOMATHUTHELX Konebanuit, (okycHoe paccrosinne u
OUTHYCCKAsS CHIA JHH3BI, TIPH OMMcamm NIPaBUIIHO TPAKTOBATEL (hH3MYecKmii
CMBICTT  HCTIONB3YEMBIX BeMMUMH, mx 0003HaYeHHs wu CIHHULBI, YKA3BIBATh
opmy1bL, cBA3BIBAIOIIIE AAHHYTO QHSHYECKYIO BeTnumHy ¢ APYTHMU BEIIHYUHAMM,

OIHCHIBATE HM3yYeHHBIC KBAHTOBBIE SNBJCHUS I TNIPOLECCEI,  HCIONMB3YsE
busuveckue BemmumHEL: CKOPOCTE 5IEKTPOMArHUTHBIX BOJIH, JUTHHA BOJHEL u
HACTOTa CBeTa, YHEPIUS U UMITYIIEC doTona, neprox LI0JTypacnaja, SHEPIHs CBA3U




4TOMHBIX €D, Npu omucanmy [IPABUTIEHO  TPaKTOBaTH dusHdeckui empicr
» HX 00O3Havenns u CAMHHUEL, YKA3EIBATh OpMyITHI,
CBASBIBAIOIINE  NaHHYIO du3HIeCcKyIO BeIMUMHY ¢ mpyrumu BeJIMYHHaMHy,

OIPENENATL HanpaBneHue BEKTOpa MHIYKIMH MATHUTHOTO 015 MIPOBOTHHUKA
C TOKOM, CHIIBI AMIIepa 1 CUTEI Jlopenia;

CTPOHTP M ONHCHIBATH H300pakenye, Co3laBaeMoe IITOCKIM 3epKanoM,
TOHKOH JTHH30I;

dbopmynuposars npobuemy/3anauy u THIIOTE3Y yyeGHOro 9KCTICpUMEHTa, COGHpaTh
YCTAHOBKY M3 IIpe[IOMKeHHOro obopynoBanms, IIPOBOIHTE OIBIT U (opmymuposars
BEIBOJBL;

OCYINECTBIATE NPSAMEIE H KOCBEHHbIE usMepeHns dgusnueckux BEITUYMH, ITpH
3TOM BBIOMpATh ONTUMAILHL CIOCO6 U3MEPeHUT W HCHONb30BATE H3BECTHBIC
METOIBI OUEHKH MOTpeInHoCTel HU3MEPEHHI;

HCCIIenoBath 3aBHCHMOCTH hu3HyecKix BEJIMHHH C HCTIONL30BAHAEM TIPAMBIX
M3MEPEHHH: Tpu 3TOM KOHCTpYHpOBarh ycranogky, ¢bukcuposars PE3YIBTATEY
TIOJyHeHHOH 3aBHCHMOCTH (usmaeckux Bemmuun g BUIE Ta0MUI ® rpaukos,
ACTIATE BBIBOJEI IO PE3y/IbTaTaM HCCIIEI0BAHUS;

cobimonats npasura 6esonacroro Tpyna TIpH ITPOBEIICHMH HCCIIeTOBAHMI B
bamkax yueGHOro 9KCHEPHMEHTA, y4eOHo-IcCneIoBaTenseKol i IIPOEKTHOH
ACATEIEHOCTH C HCIOIB30BaHMEM H3MEPHTENBHBIX YCTPOHCTE U naboparoproro
obopynosanms;

PeIIATe  pacu€THble 3amaum ¢ sBHO 3alaHHOH  u3HIecKOl MOZENBIO,
HUCIIONE3YS (PHU3HYECKUe 3aKOHET i UPHHIHIIBI, Ha OCHOBE aHAJH3a yCIOBHS 3aa4u
BRIOHpATh (usHueckyio MOJIeIlb, BBICTATh (PU3MYECKHE Beluauun i dopmymnr,
HeoOXonumele 1 e PCLICHHS, TIPOBOAMTE PACYETHI U OLEHHBATE peansHOCTE
TIOJTyH€HHOr0 3HAYeHHs (PU3HIECKOlT BETHYHHEI;




PCIIATE KavecTBeHHEIe 3an3yy: BEICTPAUBATh JIOrHYecKy HENPOTHBOPEYHBY O
NeNOYKY paccyxnenuit ¢ ONOPOH Ha M3yYeHHpe SaKOHBI, 3aKOHOMEPHOCTH K
dmspueckie SIBIICHUS;

HCTOYHHKOB, KPUTHYECKH aHATTH3MPOBATE IOy YaeMyro HHOPMaLHO;
OOBACHATL  IIpHEITE ACHCTBUS  Mamrmm, IpUOOPOB ¥  TexXHHMYecKnx

YCTPOHCTBaMH, s COXPaHeHHs 3]I0pOBbS U cobmoneHns Hopm 3KOJIOrUYECKOro
TIOBEICHHUS B OKpYkafoleii cpene;

paborats B rpymme ¢ BBILIONTHCHUEM  DA3IAYHBIX  COMHAIBHEIX poiei,
IITaHApPOBaTh paboty FPYIIIEL, - pANMOHATBHO  pacipenessiTs 00s3aHHOCTH 1
IIAHUPOBATh HeATeNLHOCTE B HECTaH/IAPTHBIX CHTYalMAX, aneKBATHO OLICHHUBATh
BKIIaJl KaXOT0 U3 YYaCTHUKOR TPYIIEL B pellIeHye paccMaTpuBaemoit Ipo6reMsr.
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