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1. TIOACHUTEJBHAS 3AIIMCKA

1.1 . MecTo aucnunnusl B ¢ e 00paszoBaTeabnoii nporpammer CITO
O6meobpasosarensnas gucuuninma OZl.11 ®usuka sBnsercs o6maremsHol 4aCThiO
o6imeo6pasoBarensHOr0 MuKIa OCHOBHOH 00pa3oBaTensHOMH IIpOrpaMMel B COOTBETCTBHH C
@I'OC CIIO no npodeccun 46.01.03 HenonpoussoauTens.
HMucnummaa OJ1.11 ®msuxa OTHOCHUTCS K IPEIMETHOM 061acTH oblecTBeHHO-Hay YHEBIe
[IPEIMETEL.

1.2. Heny u 335290 M3y9eHHs qHCHAMIMALL:

Hesn:

(opmMupoBanre uHTepeca u CTPEMIICHNS 00YYaIOIIMXCs K HAYIHOMY H3y4YeHH IO IIPUPOAEI,
PasBUTHE HX MHTEIUICKTYalIbHBIX U TBOPUECKHX crocoOHoCTeH;

Pa3BUTHE IMPEACTABIACHHH O HAYYHOM MeTONe MO3HAHMS U dopMupoBanue
HCCIICZI0BATEIILCKOTO OTHOMIEHHUS K OKPY KAFOLIHM SIBIICHUSIM;

dhopmupoBanue HayunOro MHPOBO33PEHUS KaK pe3yNbTara M3y4eHHs OCHOR CTPOCHHUSA
MaTepuy 1 GyHIaMEeHTATBHEIX 3aKOHOR buzuxu;

dopmupoBanue yMeHHIt 06BICHSTE ABICHUA C MCHONB30BAHHEM (DM3HYECKUX 3HAHMI W
HaY4YHBIX JI0Ka3aTeIbCTB,

dopmupoBanme npexncrasnenyit o PO QU3UKY 11 PA3BHTHS APYTHX €CTECTBEHHEIX HayK,
TEXHUKH ¥ TEXHOJIOTHH;

Pa3sBUTHE MPEACTABICHHH O BO3MOJKHBIX chepax Gyaymeit Ipo(hecCHOHABHOM
ACATENBHOCTH, CBS3aHHBIX C (DPH3MKOIL, [IOAroTOBKa K MaibHEHIIEMy OGYYSHHIO B 5TOM
HAIPaBICHUH,

3axaun:

IPHOOPETEHHE CHCTEME! 3HAHHMH 06 OBIIHX (usHYeCKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TCOPHAX, BKIIOYAS MEXaHHUKY, MOJIEKY/ISAPHYIO DH3HKY, SNIEKTPOZIMHAMHKY, KBAHTOBYIO (BU3HKY
U 3JIEMEHTBI aCTPOhU3UKY;

(hopmuposanue ymennuit [IPUMCHATD TCOPETHYECKUE 3SHAHUS JUIS 0O BICHEHHS dusuyeckux
SIBJICHHH B IIPHPOZIE U VIS IPHHSTHS PaKTHICCKUX PENICHHH B IIOBCEIHEBHOM HHU3HMU;

OCBOCHHE CIIOCOGOB PeIeHHUs PasIuIHbIX 3a0a9 ¢ SBHO 3alaHHOH (u3MIecKoi MOJEIbIO,
3ajlad,  NOJPa3yMEBAIOIIKX  CaMOCTOSTENBHOE  CO3JAHHE (usuueckoit  mozmenw,
COOTBETCTBYIOIIEH YCIOBHAM 3a/auy, B TOM GHC/IE 33134 HH)XCHEPHOTO XapakTepa;

NIOHUMAaHHE (DH3UYECKMX OCHOB M IIPHHIATIOB [eHCTBHS TEXHUYECKHX YCTPOHCTB M
TEXHONIOTHYECKHUX IIPOLECCOB, UX BIUSIHUS HA OKPYXaIOIIYIO CPeay;

OBJIA/ICHHE METONaMH CaMOCTOATENLHOIO IAHHPOBAHHS H IPOBENICHHA (DU3MYECKUX
OKCIICPUMEHTOB, aHATU3a W WHTEPIPETAIHH HH(OpManuy, onpeneneHus JIOCTOBEPHOCTH
TOJIYYE€HHOTO Pe3yNbTaTa;

CO3NaHUE YCIIOBMH U PasBHUTHSA yMEHMii IPOCKTHO-UCCIeI0BATENLCKOM, TBOPYECKOMH
NEATENBHOCTH;

Pa3BUTHE HHTEPECca K chepam npodeccronatbHEOM ACATENLHOCTH, CBS3aHHOM ¢ QU3UKOI.

1.3. IToaxoaw! k 0T0OpY coxep:KaHUS B ONPEACIEHHIO IIAHUPYEMBIX PE3V/ILTATOB:

Wsyuenne ¢usuku BHOCHT OCHOBHOM BKJIaX B (dopMupoBaHHe €CTeCTBEHHO-HAYYHO}
KapTHHBI MUpa 00yqarommixcs, B hopMHpoBanue YMEHMH IPUMEHATS HAYYHEIH METOT TO3HAHMS
DY BBIIOJHECHUH UMH yue6GHEIX HCCle[0Banuit. B OCHOBY Kypca (U3MKH IUIsl YPOBHS CPEIHEr0
obmiero o6pasoBanust MONOKEH PAZL HIIEH, KOTOPble MOKHO PAaCCMATPHBATE KaK IPUHIUIIBL €TI0
NOCTpoeHus. Mpes wuenoctHoctH. B cOOTBeTCTBHHM ¢ meii KypC SABISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH CONEPXHT MATEpHAN M3 BCex paszenoB GH3UKH, BKIIOYAET KAk BOIIPOCEI
KJIaCCHYECKOH, TaK M coBpeMeHHOH (usuku. Unes reHepanu3anun. B cooTBeTrcTBUM ¢ Heit
MaTepua Kypca Gpusuky o6sequnsn BOKPYT hH3n9ecKux Teopuii. Begymmm B Kypce sBiseTcs
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(GopMupoBaHHE TIpeCTaBNeHA 0 CTPYKTYPHBIX ypOBHSX MATEPHH, BEIIECTBE M IIOJC. Wnes
rymanuTapuzaiyy. EE peanmu3alis [IpeJIoyaraeT HCIojb30BaHuAe TYMaHHTApHOro TIOTCHIHANA
¢pu3pgecKoil HAYKH, OCMBICIICHHC CBS3M Pa3BUTHS (PM3UKHU C PasBUTHEM obmecTBa, a TaKke ¢
MHPOBO33PEHUECKHMH, HpABCTBEHHBIMH H 3KOJIOTHICCKAMU npobGneMamu. Vines TIpUKTIaTHON
panpapneHHocTH. Kype hH3MKH MpeJmosaraeT 3HakoMCTBO ¢ [IAPOKHM KPYTOM TEXHHYECKHX U
TeXHOJOTHUECKAX [PHIOKEHUH H3YHICHHBIX Teopudf M 3aKOHOB. Vmess SKOIOTrH3aIlMU
peanu3yeTcs MOCPe/ICTBOM BBC/ICHILA JIeMEHTOB COJEPIKAHNS, TIOCBAMEHHBIX HKOJIOTHHYECKHM
npo6emaM COBPEMEHHOCTH, KOTOPBIC CBSA3aHBl C Pa3BUTHEM TCXHUKH H TEXHOJIOTHH, a TaKxKe
obcyKaeHns IpodieM parioHabHOIO IPUPOLONOJIb30BAHHS U sKojiorAuecKoi 6e30nacHOCTH.
Crep KHEBBIME JIEMEHTaMH Kypca (hU3NKH HA YPOBHE CPE/HETO obmero o6pa3oBaHms ABJIAIOTCA
(pu3EIecKAe TEOPUH (dbopmupoBaHue TIpejICTaB/IeHNH O CTPYKTYPE ToCTpOoeHAs. HUIMTCCKOU
Teopu, poiu QyHIaMEHTATBHBX 3aKOHOB W IIPHHIANOB B COBPEMCHHBIX TpELCTABICHUAX O
TpHpOJie, TPARHALAX TIPAMCHUMOCTH Teopuil, Ui ONMHCAHAA eCTeCTREHHO-HAYIHbIX ABJICHUH H
TIPOLIECCOB). CHCTEeMHO-IESTeNbHOCTHBIA TOAXO0M B KypCe HH3MKA PeaH3yeTCs NPeke BCCro
33 CYET OpraHu3aluy SKCIIEPUMEHTATEHON JEATEIEHOCTH oGyuarormuxcs. Jlst 6a3080T0 ypOBHA
Kypca (pU3HKH — 5TO HCTOB30BAHHAS crcTeMsl (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB
W abopaTOpHBIX PaboT, KOTOPEIC B mporpaMme 1o (Qu3nke obbeuHEHEl B OO CITUCOK
yHeHYECKAX NPAKTAICCKIX paboT. BoiieneHne B yKa3aHHOM epeune 1abopaTOPHBX pabor,
TIPOBOJMMBIX JUIsi KOHTPOILL M OLCHKH, OCYIIECTBIIETCS yHACTHUKAMA 06pa30BaTeNLHOTO
mporecca HCXod 13 ocobeHHOCTEl TIAHUPOBAHKA H OCHALICHHA xabunera dusuxy. [1pa 3TOM
oBecrieunBaeTcs OBJAACHHE O0YTAIOIMHMUCH YMEHUSAMY TPOBOIHTE KOCBCHHBIC U3MEPEHHS,
HCCIIeOBAHAS 3aBUCHMOCTEl (H3MIECKHX BeWUMH W MOCTAHOBKY OINBITOB IO MPOBEPKE
IpeUIOKECHHBIX THIIOTES.

B mporpamMme 10 Gu3MKe CHCTEMA yUEHAIECKOr0 KCIICPUMEHTA, 7a6opaTOpHBIX paboT
TIPaKTUKyMa IIPEACTABIEHA CUHbM nepeurem. BpiGop TeMaTHKH JULs STHX BH/IOB YU€HHYCCKHX
TIpaKTHHYecKuX pabot OCYIIECTBIIAETCS YIACTHHKAMH 06pa3oBaTeNEHOrO Nponecca HexXon u3
ocoBenHoCTell MOYPOYHOTO ILIAHMPOBAHHA H ocramenns xabumera Gusuku. IIpm 5TOM
oBeceduBaeTcs OBNafeHue 00ydaroIUMUCH YMEeHUAMH TIPOBOJUTE HPAMBIC M KOCBEHHBIC
M3MEPEHUS, WCCIICNOBAHMS 3aBHCEMOCTeH (DH3MHECKAX BEJMYMH H TOCTAHOBKY OIBITOB IO
POBEPKE MPEILIOKEHHBIX THIOTES.

BopIoe BHUMAHKE YAEIAETCS PeICHHUIO pacuETHBIX U KAYeCTBEHHBIX 3a/1at. ITpu 5TOM JUIA
pacu€THBIX 3amaqd IPHOPHTETOM SBJIAIOTCS 33/@tH ¢ SBHO 3aJaHHOH M HEABHO 3aIaHHOM
m3IgecKOl MOZEIBIO, [103BOJISIONIME TPUMEHSTh M3yJCHHBIC 3aKOHbL # 3aKOHOMEPHOCTH Kak
W3 OJHOTO pasfena Kypca, Tak i MHICTpHpYA IpUMEHEHHE 3HAHUA U3 PasHbX paszesnos. [l
KAYECTBEHHBIX 3a7ad NPHOPHTETOM ABJIAIOTCH samaHusi Ha OODBSCHCHHE/PE/ICKasaHue
npoTeKaHus PUINHECKHX gBJICHHM ¥ NPOLECCOB B OKpYJKaroIeH JKU3HH, Tpebyromue BEIGOpPa
(hU3MIECKOM MOEIH I CTYaliH PaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.



2. CTPYKTYPA U COIEP)KAHUE OBIIEOBPA30BATEJIbLHOIL AUCHAILINHBI

2.1. O6bem yuebHOM qucHUMAREBT H BHABI y4e0HOMH paboThI

Bun yuebuoit pa6orsr O6nem B gacax
O6nem o6pazoBarensHoii HporpamMmsl y4e0HON QHCHUIIAHD] 108
OcnoBHoe cogepxanue 75
BT. 4.

TEOpeTHYECKOoe 00yueHHe 35
OPaKTHYECKHUE 3aHATHA 10
nabopaTopHbie paGoTs 10
ITpodeccnonansno OPHEHTHPOBAHHOE CONEPKAHUE 32
BT. 4.:

TeopeTHyecKoe 06yueHune 32
IIpomexyTounas arrecranus (1adpdepennnpopanumiii 3a4éT) 1




2.2 ConepaHue.

Paznen 1. HayuHbli MeTO HO3HAHWS IpUPOABIL.

®usuka - QyHAaMeHTaIbHAl HayKa O IpPUPOJIE. Hayusbi#t METOJ MO3HAHKS U METO/IbI
HcclenopaHns QU3AUCCKHX gBeHnil. DKCIIEPAMEHT | TeOPUs B MPOLECCe [I03HAHWS TIPHPOIBI.
Habmonenue ¥ SKCUEPUMCHT B dbusnke. Crioco6E  m3Mepenus (u3uHecKuX BeHTHH
(anasioroeie ¥ LHGPOBLIC F3MepUTENbHBIE TPHOOPEL, KOMITHIOTEPHBIE JaTIAKOBBIC CHCTEMBL).
[TorpemHoCTH p3Mepenuil  GU3MHECKHX — BEIHUHH (abcomoTHast H OTHOCHTENBHAS).
MoenmpoBanne Gu3HIECKHX JBIIEHMH 1 IPOIECCOB (MaTepHanbHasd T04Ka, abCOMIOTHO TBEPAOL
Teno, uiealbHas KUIKOCTD, AeabHEIE ra3, TOICTHBIH 3apsin). ['mmoresa. dusngeckuil 3aK0H,
IPAHULBI €70 TPHMEHUMOCTH. duznueckas TEOpHA.

Pors # MecTo (u3ukE B (GOpMUPOBAHAM COBPEMEHHOM HAy4HOH KapTHHBI MHpa, B
TIPAKTHYECKOH JeATeIbHOCTH mozeH.

JTpakTHUeCKUE 3aHATHI
. Vi3Meperue CHITBI TOKA H HAIPSKCHIA B [1eT¥ [OCTOSHHOTO TOKa IIPH [IOMOTITH aHAJIOTOBBIX U
A POBBIX U3MEPUTETBHBIX npubopoB.

Paznen 2. Mexanuka. Tema 1. KuneMaTHKA

Mexannyeckoe aBmKenue. OTHOCHTEIBHOCTE vexaHmueckoro apmwkenus. Cucrema
orcuera. IIpsmas u oOpaTHAs 3a1a9H MEXaHHUKH.

Papnuyc-BEKTOP MaTepHATBHON TOYKH, €ro NPOSKIMH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaexropus. [TepeMermerye, CKOPOCTE (cpeHsisi CKOPOCTh, MTHOBEHHAS CKOPOCTB) U YCKOPEHHUE
MaTepUaTbHOM TOUKH, HX POCKIMH Ha ocH cucTeMsl KoopauHat. CIOXeHHe TIepeMeIeHui 1
CTIOJKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPCHHOC IpAMOIHHEHHOE IBIKCHHE. 3aBHCAMOCTH KOOpAMHAT,
CKOPOCTH, YCKOpEHHsA ¥ Iy TH MaTeprasbHOM TOYKA OT BPEMEHH 1 IX rpaduKa.

CrobGoaHOe NajieHye. Y CKOpeHHEe cBo6OIHOTO MajieHus. [IBIKEHHE TN, GpOLICHHOrO IO
YTJIOM K TOPH30HTY. 3aBHCEMOCTH KOOPAMHAT, CKOPOCTH B yCKOPEHHA MaTepHaTBHON TOYKA OT
BPEMEHH | UX TPaduKy.

KpusosuHeHOE IBHKSHHE. JlBrKEHAE MaTEpHATbHOH TOUKH 10 OKpY KHOCTH. YTJIOBas X
JHHeiiHas cKopocTh. [Iepros M HacToTa o6pamenns. LleHTPOCTPEMHTEIHHOC (HOpMAaJIBEHOE),
KacaTebHOE (TAHTeHIHATBHOE) H [IOHOC YCKOpEHHE MaTepHabHOA TOUKH.

Jla6opaTopHbIe PaGoTEL
Hcciie0BaHye 3aBACHMOCTH TIYTH OT BPEMEHH TIp¥ PaBHOYCKOPEHHOM ABHKCHHUH.

VccnenoBaHne 3aBACHMOCTH TCpHOAA ofpariesns KOHHYECKOTo MajdTHHKA OT €ro
rIapaMeTpOB.

Tema2. [IlunaMuKa

Tlepssiit 3akoH HproToHA. VHepuuaTbHEIE CHCTEMBI OTCHCTA. TIpyHIAI OTHOCHTELHOCTH
Tamnes. HenHepIualbHBIE CHCTEMBI 0TCHETA

Macca Tema. Cumna. IIpuHImD CyMEpHOHLIH cun. Bropoit 3akon HeioToHa UL
MaTepHaNbHON TOUKH. Tpetnii 3axoH HproToHa V1A MaTepUaAILHBIX TOUCK.

3aK0H BCEMHPHOTO TArOTEHMS, DKBUBAIICHTHOCTD rpaBATALIHOHHOH 1 MHEPTHOW MacCBL.

Cpla TSDKECTH. 3aBACHMOCTH YCKOPCHHA cBOGOAHOrO MaJeHHs OT BHICOTH Hal
[IOBEPXHOCTBIO IUIAHETBI M OT reorpaduuecKkoil IMPOTEL. Jipwxenne HeOeCHBIX Tel H HX
cryTHEKOB. 3aKons! Keruepa. [lepBast KOCMA4ECKasd CKOPOCTE.

Cua ynpyrocta. 3akoH ['yka. Bec Teia. Bec Tena, BIKYIIEerocs ¢ yCKOpeHHEM.

Cuna tperus. Cyxoe TPEHHUE. Cuna TpeHus CKOJBKEHUsA ¥ CHIIa TPEHUA rokos. KoapuuueHt
TpeHus.

Cyia COMPOTUBIICHHUS [IPH JIBIKCHUH Te/1a B JKFIKOCTH FITH Ta3€, €€ 3aBHCHMOCTB OT CKOPOCTH
OTHOCHTETFHOTO IBHKEHHS. [[aBIeHue. TrapocTaTHIeCKOe JaBICHHE. Cuna ApxuMmena.

ITpakTHyecKde 3aHATHA
Asmepenne ko3 duimenTa TPEHAA 110 BeTMYHMHE YITIOBOTO Koo QHIHeHTa 3aBUCUMOCTH Frp(N)
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Jlabopatopusie pa6orer
Wccnenosanue 3aBucumocty cu YHPYTOCTH, BOSHUKAIOLIMX B IIPYXKHHE H PE3MHOBOM obpasiie,
OT uX Jedopmaruy.
Tema 3. CraTuka TBEPAOro Teia,
AbcomoTHO TBepmoe Teno. Hocrynarensioe u Bpamarensmoe ABHIXCHHE TBEPAOr0 Tea.
Mowment cuner otsocHTE BHO OCH Bpamenus. [Inevo cunel. Cnoxenne CHJI, TIPHIIOKEHHBIX K
TBEpIOMY Teiy. LlenTp Tsxectr Tena.
Yenoeus pasHOBecHs TBEPAIOTO Tena. YeToiumBoe, HeycToHunBoe, Bespazimunoe paBrOBeCHE.
IIpaxTuyeckne 3angTUs

Temad. 3akons1 coxpanenus B MeXaHHuKe
Vmiynsc  Matepuansmois TOYUKH, CHCTCMBI MaTePHAIBHBIX TOYEK. Lentp Macc cucremsr
MaTepHaNbHBIX To4eK. Teopema o IBIKeHHN LIEHTpa Macc.
Wmnynee cuitsr 1 navenenue HMITyJbCa Tena. 3akoH COXpaHeHus HMITYJIbCA.

Peaxtusroe npmxenme, Moment HMITy/Ibca MaTepHallbHO# Toukw. IIpexcrasienue o
COXPaHCHHI MOMEHTA UMITY/IbCA B IIEHTPATHHEIX TIOJIAX,
PaGoTa cuier Ha ManoM u Ha xoreumoM liepemerienuu. I'paguyeckoe npencrasmenne paboTer
cunel. MomHoCTh crutbl,

Kunernyeckas SHEPTHSA MaTEpHANBHOM TOYKH. Teopema 06 m3menenuu KMHETHYECKOH
SHEPTrHH MaTEPUATLHON TOYKH,

mapa (BHYTpH U BHe mapa). Bropas xocmuueckas CKOpocTh. TpeTbs KocMuueckas CKOPOCTE.
.CBs13b paGOTEI HEMOTEHIMATBHEIX CHIT o M3MCHCHHEM MEXaHHYECKOH SHEPIHH CHCTEMB] Tell.
3aKOH COXpaHEHHSI MeXaHHIecKol DHEPI'HH,

Yupyrue u neynpyrue CTONIKHOBEHHS.
Ypasueune Bepuymm s MJICANbHOH JKMIKOCTH KaK CIEJCTBHE 3aKOHA COXpaHEHHs
MCXaHHYECKOH Hepruu.

[IpaxTudeckoe 3amarue
Wsmeperue ummyisca Tena mo TOPMO3HOMY TYTH.

Paznen 3. Mounexyaspran buzuKa u TepMoaEHaMuKa
Tema 1. OcnoBni MOJIEKY ISIPHO-KHHETHYECKOH TeopHH.

OcHoBHEBIE MONOXEHMS MOJIEKYISIPHO-KHHETHYECKOH Teopuu (MKT), ux onsrraoe
obocroganue. uddyzus. BpoyrnoBckoe nemxente, XapakTep ABWKeHHS U B3aHMOIEHCTBHS
ACTHL BemecTsa. Monenu cTpoenus ra3os, sumkocrel u TBEPIBIX TeNI M OOBACHEHNE CBOMCTE
BEILICCTBA HA OCHOBE TUX MozeneH. Macca i PasMeps1 Moneky (atomos). Kommuectro
BemecTra. [Tocrosgunas ABorazpo.

Tennosoe paBHoBecHe. Temneparypa u crioco6sr ee usmeperus. Illkana remueparyp Ilenscus,
Mognens uneansroro rasa s MOJIEKYIIIPHO-KHHETHYECKOM TEOPHH: YaCTHIIE! rasa IBUKYTCS
XA0THHCCKH U HE B3aUMOJIEHCTBYIOT ApyT ¢ JpYTOM.

I'a30BbIe 3aK0HEL YpaBuenue MeHneneeBa-KnaneﬁpOHa. AbcomoTtHas TeMIeparypa (mxana
Temmeparyp Kenssuna). 3akon Jlansroma. Msouponeccs B naeansuom rase ¢ MIOCTOSTHHBIM
KoimaecTsoM semectsa. ['paduueckoe npescraiene H30IIPOLECCOB: H30TEpMa, H30X0pa,
u3zobapa.

Caasb Mex 1y naBnenuem u Cpe/iHel KHHeTHYeCKO SHeprueit HOCTYNIaTeILHOTO TEIIIOBOTO
ABIKEHHS MOJIEKYIT UI€aITbHOTO Ia3a (OCHOBHOE YPaBHEHHE MOJIEKY IIPHO-KMHETHIECKOH
TEOPHH MIEATLHOTO rasa).

Ca3p abcomoTtroi TEMIIEPaTyphl TEPMOIMHAMHYECKOH CHCTEMEL CO CPELHENH KMHETHYECKOM



yHepryeil MoCTyHaTebHOro TerIoOBOr0 ABHKEHHUS ¢€ YaCTHIL.

JlaGopatopHas paboTa
VicereoBanie Tpolecca yCTaHOBICHILA TeIJIOBOr0 paBHOBECHS LPH rermooOMeHe MEXKIY
ropsHeu 1 XOJIOMTHOM BOZIOH.

Tema2. TepMoaAHHAMHKA. TemjioBble MAIIHHDL,

TepmonHAMHAHCCKAA (TII) cuctema. 3aaHue BHEIIHIX YCIOBHH JUIS TEPMOIMHAMUIECKOH
cicTeMbl. BHEIIHUE U BHYTPECHHHC napamerpsl. [lapaMeTpsl TepPMOIMHAMAYECKOM CHCTEMBL
Kax CpefiHue 3HAYCHNs BEIATHH, OIHMCHIBAIONIAX €€ COCTOAHAC Ha MHKPOCKOIIMYECKOM YPOBHC.
HyneBoe Ha4ajlo TEPMOIMHAMHKH. CaMOIIpoK3BOJIbHas PeaKCalii TepMOTMHAMHUYECKOH
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monens uaeanbHOTOo rasa B TepMOLMHAMUKE - CHCTCMA ypaBHEHWI: yPaBHCHHE Meneneesa-
KnaneifpoHa H BBIPKCHUS UL BHYTpEHHEH SHEPIruH. Y ci10BHS IPHMEHAMOCTH STOH MOJICIH:
HY3Kas KOHIEHTPALHs JaCTHIL, BEICOKHS TeMmepaTyphl. BripakeHne s BHYTpEHHEN DHEPIAX
OHOATOMHOTO H/eaTbHOrO rasa.

KBasHCTATHUECKHUE ¥ HECTATHICCKHE [POLIECCHL.

eMeHTApHAS paboTa B TEPMOIUHAMHUKE. Brrancienne paboTs! 1o rpaduKy mporecca Ha pV-
mAarpaMmme.

Temonepeiada Kak crocod A3MEHCHU BHYTpEHHEH JHEPIrUH TepMOMHAMAYECKOH CHCTEMEI
Ge3 coBepenns paboThL. KouBeKIHs, TEIIONPOBOIHOCTE, A3ITydeHHUe.

KONHEecTBO TeIOTEL. TemIoeMKoCTh T V enbHAs ¥ MOJISpHAsk TETLIOEMKOCTH BEIIECTBA.
Vpasuerue Maiepa. Y 1enpHas TEIUIOTa CrOPaBHs TOITHBA. PacueT KONMYECTBA TEIIOTHI IIPH
teruromepesaye. llonaTHe 06 anmabaTHOM IIPOmecee.

[lepBbIii 3aKOH TCPMOJMHAMHAKH. BHyTpeHHsS SHEPTHA. Konm4ecTBo TEIUIOTE H pafoTa KaK
MepBl H3MCHEHUS BHYTPCHHEH SHEPIHH TepMOTMHAMUYIECKOH CHCTCMBL

Bropoit 3aKOH TepMOIMHAMHUKHA AL PaBHOBECHBIX IPOLIECCOB: 1€PE3 3aaHHOE PAaBHOBECHO®
COCTOSHUE TEPMOIMHAMAICCKOH CHCTEMEL TIPOXOMHT eAMHCTBCHHAN aymabara. AGCOIIOTHAA
TEMIIEpaTypa.

Bropoit 3aKOH TepPMOMHAMUKH I HEepABHOBECHBIX TIPOLIECCOB: HEBO3MOJKHO IIE€pEaaTh
TEIIOTY OT Goee XOMOIHOro Tefa X Gonee marperoMy 6e3 KOMIICHCAIHH (Knay3uyc).
Heo6paTnMOoCTh HPAPOHBIX IIPOLIECCOB.

TIpWHIAIIET IEHCTBHS TETLIOBEIX samuH. KIIJT.

Maxcumasroe saadenne KITL uxn KapHo.

KONOrAYECKYE ACTIEKTHI HCIIOIB30BAHIA TerUIoBBIX Apurateiei. Tenmnosoe 3arpsA3HEHHC
OKpYKaromeH CpelIbl.

JlaGopatopHas paboTa
H3mepeHue yZebHON TEIIOEMKOCTH.

Tema3. ArperaTabie COCTOSHAL pemectBa. ®a3oBbie NEpex0abl.

TTapooGpa3oBaHKe i KOHACHCAIHI. Hcnapenue U KATICHUC. V respHas TEIoTa
napoobpa3oBaHusl.

HachImeHHbIe ¥ HEHACHIICHHBIC MTAPDL. KadecTBEeHHAS 3aBACUMOCTH TIIOTHOCTH 1 JIaBIICHAUA
HACHIIEHHOTO TIapa OT TeMIepaTypbl, UX He3aBHCHMOCT OT 00beMa HACHIIEHHOTO apa.
3ABHCHMOCTH TEMIICPATY PBI KHITCHHA OT I@aBJICHUS B )KAKOCTH.

BiiaskHOCTS Bo3ayXa. AGCOMOTHAS | OTHOCHTEINBHAS BIIAJKHOCTE.

Taeproe Te0. KpreTamnieckue i amopHBle Tena. AHU30TPOIHA CBOMCTB KPHCTAIUIOB.
[InaBjeHHE ¥ KpHCTALIH3AITHS. V esTpHas TEMIoTa TIABICHHA. Cy6namanus.

JlebopMmaryy TBEpAOTo TeIa. Pacrsxenue u cxarue. C/BHT. Moy HOsra. Iipenen ynpyrux
nedopmanmi.

Jla6opatopHas paboTa

V3Mepenne yAeTbHON TemoThl TABJICHAA JIBJ1A.



Paznen 4.9 nexrpoannamua,
Temal.Jnexrprueckoe noe,
OnexTpu3alHs Tex u ee OpOSIBICHHS. DIeKTpHyecKuif 3apan. Jlsa Bupa snexTpuyeckux
3apsnoB. [IpoBoguuxy, AHBICKTPUKY U TIOTYIIPOBOJHHUKHL. OneMeHTapHEIi SJICKTPHUECKU L
3apsN. 3aKOH COXpaHeHHs SJIEKTPUYECKOTO0 3apsia.
Bzaumozeitcrene 3apsnos. Toueunsie 3apsixsr. 3akon Kynona.
Snextprdeckoe noe. Ero ACHCTBHE Ha 3EKTpHYeCKHe 3apAIbL.
Hanpsoxennocrs STEKTPHIECKOro mosts. [IpoGuprit 3apan. Jlunuy HanpsoxkeHOCTH
SNeKTprudecKoro nomst. OxHopozuoe SIIEKTPHYECKOE II0JTe,
Hotenuuamnocts SJIEKTpOCTaTHYECKOro monst. Pasmocts NOTCHIKAIOB U HAIPSIKEHHE,
Horenuuansaas SHEPrUs 3aps/ia B 2I€KTPOCTATHYECKOM MOjTe, [Totennman
SICKTPOCTATHYECKOTO 110718 CBS3E HaNPsDKEHHOCTH 1I0JIS B Pa3HOCTH IIOTEHIHAIOB I
SNEKTPOCTATHYECKOTO MO (Kak OMHOPO/THOTO, TaK K HEOTHOPOTHOTO).
Ipuanun CYICPIIO3UIIMH 3EeKTPHYECKAX TIOJIek .
ITone ToueyroroO 3apsana. Ilone pasroMepro 3apsHKEHHO#H cdepsr. [Tome PaBHOMEpPHO
3apAKEHHOTO 110 06BeMy mapa. [Tone DPABHOMCDHO 3apsXeHHOM GeCKOHETHOH I0CKOCTIL.
Kapruue! mramis HAIPXKCHHOCTH 3THX MONEH M SKBAMOTeHIIHATE HEX HMOBEPXHOCTE].
[IpoBonuuky B SIIEKTPOCTATHYECKOM IoTIe. Veionme PaBHOBECHS 3aps/I0B.
Husnexrpuxy B SIIEKTPOCTATHYECKOM TIOJIE. Husnexrpuueckas nponmmaemocts BEINECTRA.
Konnencarop. DrexrpoemMxocTs KOHACHCATOpa. DIEKTPOEMKOCTS MII0CKOro KOHJIeHCaTOopa.,
Ilapannensuoe coequuenne KonjiencaTopos. [TocnenoBatensuoe coemuuenme KOHJIEHCATOPOB.
DHeprus 3apsxeHHoro KOHZIEHCaTOpa.

Hsxenue sapsoxennoi HACTHIEI B OTHOPOJHOM 3MEKTPHYECKOM II0JTe,

IIpakTryeckue 3ansTus
Habmonenune npespamenns SHEPTHH 3aPSHKEHHOTO KOHZICHCATOPA B SHEPTHIO M3ITyYeHHUS
CBETOOMO/IA.

Tema2.Ilocrosanpii JJIEKTPHYEeCKMIl TOK.

Cuna toxa. ITocTosuusm; TOK. YCI0BUS CYIIECTBOBAHHUS ITOCTOSHHOIO 3JIEKTPUYECKOTO TOKA,
WcTounnku toka. Hanpsixenue U BMC €. 3akon Oma JUIsl y9acTKa eIy,

OnexTpuueckoe CONPOTHUBIICHUE. 3aBHCUMOCTE COTIPOTHBIIEHHS OJHOPOIHOTO IIPOBOJIHUKA OT

HocnenoBarensroe, apannenbHoe, CMEIIaHHOE COSNHHEHME IIPOBOJHMKOB. Pacyer
Pa3BETBIICHHBIX 3JIEKTPUYECKHX I[eIell, IIpasuna Kupxroga.

PaBora snextpudeckoro Toxa. 3axon Ixoyns-Jlenna.

Momrocts anextpaueckoro Toxa. Tennosast momuocTE, BEITEIEMAY Ha pe3ncTope.

O/IC u BHyTpennee CONPOTHBIIEHHE HCTOUHNKA TOKA. 3akoH Oma AL TONTHOM (3aMKHYTOIH)
JNCKTPHUIECKOH nemu. MomuocTs Hetounmka Toka, Kopotxkoe 3ameikanye.

Konnencarop B nenn DOCTOSHHOT'O TOKa,

IIpaxrugeckoe 3amsTre
Usmepenue yaensuoro COLPOTHBIIEHHS TPOBOHUKOB.

Tema3. Toxu B paziamunbix cpenax.
OIeKTpHYIecKas poBOaMMOCTE PASIIMIHEIX BEIIECTB. DJIEKTPOHHAS IPOBOIHIMOCTS TBEPABIX

ONEKTpUYecKHit TOK B SICKTPONMTAX. DIIEKTPOIMTHYECKAS AHCCOLMAaLUs. DIEKTPOIU3. 3aKOHLI
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dapayes Ui SNEKTPONH3A.
DTeKTpHUECKHi TOK B ra3ax. CaMOCTOATENBHBIA 1 HecaMOCTOSTENBHBIN paspsy,. PasiiIHbIC

THITEI CAMOCTOSTENBHOTO pa3psia. MoHHA. Ina3ma.

Temad. MarauTHoe noJje.

B3auMO/ICHCTBHE [IOCTOSHHBIX MAarHUTOB 1 IIPOBOJIHMKOB € TOKOM. MarauTHOE 1oje. BexTop
MarHHTHON HHIyKIHHA. [IpaHIHMI CyTIepIIO3UIUA MArHATHBIX ronei. JIvHUA MarHUTHOH
WHIYKIWH.

MaraaTHOE ToJe MPOBOJHHUKA C TOKOM (psMOTO MPOBOJIHMK, KaTyIIKA i KpyTOoBOTO BHUTKA).
OusIT DpCTesa.

Cuna AMriepa, €€ HalpaBJiCHAC | MOIY /b,

Cuna JlopeHiia, €€ HaPaBJICHUC U MOJyJib. JIBIKCHHC 3apsOKEHHOW JaCTHIIEL B OTHOPOHOM
MarguTHOM moste. PaboTa CHIlBl Jlopenna.

MarsuTHOE TI07i€ B BEINECTBE. DeppoMarHeTHKH, apa- H MaMarHeTHKH,

TIpaKkTHHECKOE 3aHATHE
VlccIie/I0BaHe MArHATHOTO MOJIs TOCTOSMHHEIX MarHuTOB.

Tema5.DiIeKTpOMArHUTHAS HH/TYKIHST.

SpreHwe SMEeKTPOMArBUTHOM HHIYKIMH. [ToToK BEKTOPA MArHUTHON MH/yKIHH. SJC
WHIYKIHH. 3aKoH 5JIEKTPOMATHATHOH MEXYKIHH Mapayes. Buxpesoe HIIEKTPHIECKOE IOJIE.
Toxu DyKo.

SJIC HEIYKIMA B IPOBOHUKE, JBVOKYLIEMCS. B OJTHOPOIHOM MarHATHOM ToJIE.

IIpasuiio Jlenua.

uaykTuBHOCTH, KaTymka WH/[yKTHBHOCTH B IeIH MOCTOAHHOTO TOKa, SIBIeHUE
camonumykimn. DJ1C caMOMHIYKITMH.

DHeprust MarHATHOTO N0 KaTylIKH C TOKOM.

DeKTpOMar HUTHOE T10TIC.

TTpaxTHYecKoe 3aHATHE
HcenenoBaHue ABICHUS 3NEeKTPOMArHUTHON HHIYKIHH.

Pasnens. Kosebanus A BOJHBI.
Tema 1.MexanudecKHe Koae0aHus.
KoneGarensHas cucrema. CBoOOIHBIE KoneOanms.

['apMOHHYECKHE konebanus. KwHeMaTHdeckoe W JMHAMWYECKOE  ONUCAHHC.
DHepreTHYecKoe — OMUCcaHHe (3aKOH ~ COXpaHCHHA MeXagHueckol  dHeprum). BEIBOA
JAMHAMAYECKOro  ONMCAHMA rapMOHHYECKHX xoneGammit W3 WX DOHEPreTHHECKoro H
KMHEMATAYECKOT0 OIHCAHMA. Ammmatyna 4 dasa xonebanuit. CBa3b aMILTATYIBI KoneOanui
HCXO/IHOMN BETMYMHEI C aMITATY IaMH KoneGanuii ee CKOPOCTH ¥ YCKOPCHHA.

[Tepuoa 1 4acToTa xonebanui. Ilepron ManbX cBOGOXHBIX KonebaHuii MaTeMaTHIeCKOTo
MasTHUKa. [1eprol CBOOOIHBIX koye6anuii PYKUHHOTO MasTHUKA. [ToHsTHE O 3aTyXarOMUX
ronebanusx. BoHYXIACHHBIC xoneGamys. Pesonanc, PesonancHas Kpusas. Brusiaue 3aTyXaHusd
Ha BHJ| Pe30HAHCHOMN KPUBOH. ABTOKOTEOAHHS.

JlaGopaTopHble PadOTEL
W3mepenue nepuoja cBOGONHBIX KoneOaHuil HUTSHOIO IPY’KHHHOTO MasTHHKOB. HzydeHue
JBYOKSHUS HUTAHOTO MasTHHKA.

Tema 2.2/ieKTpOMarHATHLIC KoJiebanus.
KoneGarenpHbpld  KOHTYP- CpobOOMHEIE DIEKTPOMArHUTHBIC xonebanus B HICATBHOM
KonebaTeNbHOM KOHTYPC. dopmyna TomcoHa. Cps3p aMIUTETYObI 3apaja KOHACHCATOpa c
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aMIUTUTYIOH CHITBI TOKA B KOJIe6aTeIbHOM KOHTYype.

3aKoH coxpaneHus SHEPrHH B MACAIBHOM KOJIE6ATEIEHOM KOHTYype.

3atyxaromme snekTpoMaruuTHEE Konebanus. Bemyxaennsie SIICKTPOMarHuTHeIE KoneOauus.
[Tepemennsii Tox. Mommocts HIEPEMEHHOTrO TOKA. AMIUIMTYAHOE M ACHCTByIOMEee 3HaYeHHe

CunyconnansHbri [IEPEMEHHEIH TOK.

Pesucrop, KOHJICHCATOp W KaTylIKa HHIYKTHBHOCTH B IIeIH CHHYCOUIATLHOIO MEPEMEHHOT0
Toka. Pezonanc Toxos. Pesonanc HalpsYKSHUH,

Wneansupri Tpancgopmarop. IIponssoncreo, mepenawa u NOTPEeOIIEHHE  HIEKTPHUECKO
SHEPTHH. JKONOTHYECKHE PHCKH [IpH IPOHU3BOICTBE /IEKTPOSHEPTHH. Kynsrypa ncrnons3osanus
S/IEKTPOSHEPI UM B [IOBCEIHEBHOMN KU3HH.

Jlaboparopusie paGorer
Habmonenne snexrpomarauroro pes3oHaHca,

Tema 3.Mexanunueckue u 3JIEKTPOMArHUTHBIE BOJIHBI.

Mexanuyeckue Bosmel, yenopms nx pacnipoctpanenus. [lonepeunsie u nposonbabIE BONHEL
Ilepuon, ckopocts PaclpocTpaHeHus U AyMHa BoHbL CBoifcTBa MEXaHUYECKHX BOJIH;
OTP&CHHE, IPEJIOMIICHHE, HHTephepeHIHs 1 madpaknus.

3Byk. CKOpocTs 3ByKa. I'pomkocts 38yKa. Bricora Toma, Tem6p 3ByKa.

LTymoBoe 3arpssuenue OKDPYIKalOIIeH cpesbl.

OnexTpomMarnuTHEe BOTHEL VenosmHs H3ITyH9CHHUS 3IEKTPOMAHUTHBIX BOJH, B3aumuas

-

OpHEHTaU¥s BEKTOPOB E,B,v B 3JIEKTPOMATHUTHOMH BOJIHE.,

CBOMCTBA 9TEKTPOMATHATHEIX BOJH: OTPaKCHHE, IPETOMIIEHHE, IOISPH3AIN,
HHTEp(epeHIHs U mudpaxis,

IlIxana sneKTpoMarHUTHEX BoJH, Tpumenenne snekTpoMarHuTHEX BoH B TEXHHUKE U OBITY.
Upuanune: paguocsssy u TeneBHICHUA. Panonokarus,

OJIeKTPOMArHHTHOE 3arpsi3HeHHe OKPYKaromiei cpemel.

IIpaxtryeckoe 3amsTue
W3yuenue napamerpos 3BykoBoi BOMHEL

Tema 4.0nTHka.
Ipsamonuueiinoe PAacTIpOCTPaHEHHE CBETA B OAHOPOLHOM cpeze. Jlyu cera. Togeunnrit
HCTOYHUK cBeTa.OTpajkenue cBeTa. 3aKouE] OTpaxkeHus ceera. [loctpoenue u3zobpaxenuit B
[LIoCKoM 3epkane. Cepudeckue 3epkara.

IIpenomienne caera. 3akoms: IpEIOMTICHHUS CBeTa. AGCOMOTHBIA moKa3aTes IIPEJIOMITEHHS.
OTHocHTeNBREN MoKa3aTeND Hpenomnenus. ITocrosHeTBO YacToTE cBETA U COOTHOIIECHHE
AUIHH BOJIH IIPH N€peXojie MOHOXPOMATHYECKOTO CBETA H€pes IpaHully pas/iena AByx
ONITHYECKHX CpeJ,

Xon nydeit B npusme. Hucnepcus csera. Crosxusrii cocrap Genoro ceera. I[ger.

ITomoe BHyTpennee OTpaxxeHue. [Ipenensusii yron monsoro BHYTPEHHETO OTpasKeHHS.
Cobuparomue n pacceuBaromue JMH3bL. ToHKAS IHH3a, DoxycHOe paccTosHEe M OnTHYeCKAs
CHJIa TOHKOH JTMH3EL 3aBHCHMOCTE dokycHOro paccTosHms ToHKOH cepudeckoit miH3EI OT ee
T'COMETPHH ¥ OTHOCHTENBLHOTO TI0KA3aTeNs IpeIOMIICHHS.

DopMyIa TOHKOM TUH3EL YBenmuuenue, nasaemoe JIUH30H.

Xoz y4a, npomemmero JIUH3Y II0/T IPOM3BOJIBHEIM YIJIOM K €€ IIABHOM ONTHYECKOH OcH.
Ioctpoenue uzo6pasxkenuit Touky u OTPE3Ka PSIMOH B COOMPAIOLIMX M PACCEHBAFOIIHY JIMH3aX
H ¥X CHCTEMaX.

Onrugeckue npubopst. Paspemaromast crioco6uocts, T JIa3 KaK ONTHYeCKas CHCTEMA.
IIpenens: npumenumoctn PEOMETPHYECKOH onTHKH,
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BonroBas onTuka. ViHTEpheperus CBeTa. KorepeHTHEIE HCTOIHAKH. Venopus HaOIMIOACHUA
MAKCEMYMOB ¥ MHHAMYMOB B yrTepdepEHITHOHHON KapTHHE OT ABYX KOTEPEHTHEBIX
HCTOYHMKOB. IIprMephl KIaCCHICCKAX pETep(EepeHIIMOHHBIX CXEM.

JIubpakuys CBeTa. Jlu(pakimoHHas PemeTka. VcroBHe HaGMO IeH s TIaBHBIX MaKCHMyMOB
[p¥ Ta/IcHAH MOHOXPOMATHIECKOTO cBeTa Ha IH(PaKIHOHHYIO PEIICTKY.

[Tosnspu3alus CBETa.

I[TpaKkTAYecKoe 3aHATHE
HabmoieHue QUCIIepCru.

Paszen 6.0CHOBBI CTIENUATLHOH TEOPHH OTHOCHTEJILHOCTH.

'pasuLb] TPEMEHAMOCTH xraccrueckolt Mexanuka, [locTymaThl CTieAABEHON TCOPHH
OTHOCHTENBHOCTH.

HpocrpaHCTBeHHO-BpemeHHoﬁ uateppal. [IpeoOpasoBaHus Jloperna. YcioBie NPHHHHOCTH.
OTHOCHUTEIEHOCTE O{HOBPEMEHHOCTH. JaMeTIeHHEe BPEMEHH H COKPAICHHE JUTHHEL.

DHeprus U UMITyJIBC PETATHBACTCKOM JACTHILBL

CBs35b MAcchl ¢ SHEPTHEH U UMITYITECOM peHﬂTHBHCTCKOﬁ gacTHIBL. DHEPrus IOKOL.

JlaGopaTopHas padoTa
Omnpe/ie/ieHAe UMITYIICa | SHEPriH PENSTHBACTCKAX 1acTHIl (o doTorpadusaM TPEKOB
3apsHKEHHBIX JaCTHIl B MATHHATHOM II0JIE).

Paznen 7. Kautopas pusnka.

Temal. Kopnycxyanpﬂo-nonuonoii Ay aJIH3M.

PaBHOBECHOE TEIUIOBOE U3JIYICHHEC (u3myuenne abCoMOTHO YepHOro TeNa). 3aKOH CMEIICHUA
Buna. [unoTesa [TaHka 0 KBaHTaxX.

DoTOHEL DHEPrHs 1 UMIYJIEC GOTOHA.

®orosddext. Ombrrsr AT Croseroa. 3akons! GoToaddexTa. Ypapaenue DHHIITEHHA /A
doroaddexra. "Kpacnas rpaxuna’ doroapdexTa.

Jlanenue cBeTa (B JaCTHOCTH, JaBJIcHUE CBETa Ha a0COMOTHO [IOITIOMAIONTY 0 X a0COMOTHO
OTPaKAIOMIYIO IOBEPXHOCTS). OTBITHL [1.H. JleGenena.

BoHOBEIE CBONCTBA HacTAL. BosHbl 1 Bpoiins. JimmHa BOTHEL 1€ Bpoiins u pasMepsl obnacTe
JIOKATH3AIMH ABIDKYIIEiCs 4acTHIIBL. Kopnycrcyusrpno—sonﬂomﬁ nyamasM. Jlupaxims
3IIEKTPOHOB Ha KpHCTALIAX.

Crenuduka H3MEpeHii B MUKPOMHAPE. CooTHOUIEHU HeompeeleHHOCTeH [eitzendepra.

Tema2. ®usuKa aTroma.
OIIBITHI TI0 MCCICIOBAHMIO CTPOCHHS aTOMA. [TnageTapHas MOAEIH aTOMa Pesepdopna.
Tloctynars: Bopa. M3mydeHne 1 moryomeH#e GOTOHOB TPH [EPEX0/Ie aToMa C 0JIHOTO YPOBHSA
SHEpr¥H Ha APYTOH.
Busl cnexTpos. CIeKTp ypoBHeli SHEPrHA aTOMa BOTOPOA.
CHOHTAHHOE H BHIHY/KACHHOE H3JTyHeHHE CBETA. Jlazep.

JTa6opatopHas padora

Ha6roaeHne THHeHIaToro CueKTpa.

Tema3. ®u3uKa aTOMHOIO0 fApa U 3J1eMeHTAPHBIX 9acTHIL
. Hyxnornas MoJeb S1pa Teiizenbepra-Visanenko. 3aps spa. MaccoBoe JHCIIo fApa.

Wi30TOTIBL.
PanmoakTHBHOCTE. Anbda-pacnal. NIeKTPOHHBIA A [103ATPOHHBIH OeTa-pacnal. amma-
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U3ITy4eHue.,
3aKOH pajKOaKTHBHOTO pacnaza. PanuoakTUBHbBIE H30TOME! B npupone. Cpoiicrea
MOHH3UPYIOLIET0 H3TyYeHHs. Bimsauue Pa/HOAKTHBHOCTH Ha JKHBBIE OPraHU3MEL
Ecrectsennsii gon manyuernms, Hosmmerpus.

OHEPrus CBA3M HyKIIOHOB B spe. fAnepusie cuer ledext Maccs aapa.

SAnepurre peakmumn. Jlenenue u CHHTE3 s7iep. SIepHEle peakTopsL. IIpo6nemsr ynpasnsemoro
TEPMOAZIEPHOTO CHHTE3a. DKOMOrMYECKHE ACTIEKTE Pa3BUTHS S/ICPHOH SHEPreTHKH.
Merons! perucrpanuu u MCCIICOBAHHS DNIEMEHTAPHAIX YaCTHII,

DyHnaMeHTaTBEHBIE B3aMMOJCHCTBHUS. BapHOHbI, ME30HE | JTeITOHEY, IIpencrasnenue o
Crannapraoit Mogenn. Keapx-rmoonnas monems aJIpOHOB.

Du3MKa 3a npegesaMu CrasnapTHoit Mmozmenu. Temuas MAaTepUs 1 TeMHAs SHeprus.
EmunctBo dusmueckoit KapTHHBI MUDA.

I[TpakTuyeckue 3amsTusg
HcenenoBatue Tpexos wacTun (o roToBEIM dotorpadmam).

Pa3znen 8.9mementsr ACTPOHOMHH H acTPOU3INKH.

OTallbl pasBUTHS ACTPOHOMHUTH. IIpuxnannoe u MHPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMHH,
IIpumerumocTs 3akonoB busuxu 11 o6bscHenus IIPHPOJBI KOCMHAYECKHX O0BEKTOR.
Mertozp! actponomugeckux uccienosanuil. CoBpeMeHHBIE ONTHYECK e TENECKOIIEI,
PalMOTENIECKOMbI, BHEATMOC(EPHAS ACTPOHOMHUS,

Bun 3Be3am0r0 HEGA. Cossesnus, spxue 3Beszer, ILIAHETE], UX BUIMMOE BHKEHHE,
Conneunas cucrema.

Connne. Commeunas aktusrocTS, Hcrounuk suepruu Cosana u 3BE3.

3Be3/1bl, HX OCHOBHEIE XapaKTepUCTUKH. Jlnarpamma "criexTpansusiit kacc - CBETHMOCTB".
3BE31IbI IMIABHOM MOCIEI0BATELHOCTH,

3aBucHMoOCTE "Macca - CBETHMOCTB" JUIS 3B€3/T TIABHOM flocnenoBaTenbHOCTH. BHyTpennee
CTpoeHue 38e3a. CoBpeMeHHEIe pe/IcTaBIeH s o IPOUCXOXKACHUH U 9BoONMH CONHIA 1
3BE3/1. DTallbl )KU3HH 3Be3]I,

Muneunsrii [Tyts - Hama Manaxtuka, Ionoxenue u nemwxenne Connna B lanaxTuxe. Tums:
ranakTHK. PaguoranakTuku u xpasaper. YepHsle IBIPEI B S1pax ratakTHk.

Beenennas. Pacmpenne Beenernoit. 3akom Xab6ma. Pasderanne ranaxrux. Teopus
Bombmoro s3psBa. Peruxronoe H3JTy9eHHE,

Macirabras crpyxrypa Beemenmoi. Meraramaxruxka.

Hepemennsie nmpo6iemsr aCTPOHOMHUH.

Poms dusuxky u aCTpOHOMHMH B 3KOHOMHYECKOIL, TEXHOJIOTHYECKOM, COLMATBHOH X
OTHUYECKOM cdepax HesTenbHOCTH UCTIOBCKA, pPONb M MeCTO (GHU3UKH u aCTPOHOMHH B
COBPEMEHHOH Hay4HON KapTHHe MHDa, 3HAYCHHE OMHCATESHHOM, CHUCTEMaTU3UPYIOLIEH,
O0BACHATENBHOM M IPOrHOCTHYeCKOMH byuxuuit rsuueckoit TEOPUH, POIIb PU3UYECKOH TeOpHH.

3. IUIAHUPYEMBIE PE3YJIbTATHI OCBOEHVIS OBIIEOBPA30BATEJILHOI
JUACITUTLINHEI

3.1 JUMHOCTHBIE;:

1) rpaxxanckoro BocnuTanus:

ChOPMHPOBaHHOCTE TPOXAAHCKOH  MO3MIMM  06ydaromerocs kax aKTHBHOTO H
OTBETCTBEHHOI'O WIEHA POCCHHCKOr0 obmecTsa;

IIPHHATHE TPAIULHOHHBIX OOIEYENOBEUeCKIX TYMaHHCTHYECKHX M JEMOKPAaTHUECKUX
HIEHHOCTEH; )

TOTOBHOCTb BECTH COBMECTHYIO IESTEIBHOCTH B HHTEpECax TpaxJaHCKOro o6miecTsa,
Y4acCTBOBATh B CAMOYIIPABICHHY B o0pasoBarensHO OpraHu3auuy;

14



yMeHHe B3aHMOACHCTBOBATH C CONMATBHBIMA HHCTHUTYTAaMH B COOTBETCTBHH C HX
YHKIMAMY ¥ HA3HAUCHACM;

FOTOBHOCTH K TYMAHHTapHO# 1 BOJIOHTEPCKOH JIeSTEIBHOCTH;

2) HaTpHOTHIECKOTO BOCIIHTAHIIL:

copMUPOBAHHOCTD poccricKo# IPaKIAHCKOY HACHTATHOCTH, [IaTPUOTHA3MA,

[EHHOCTHOE OTHOUIEHHE K roCydapCTBEHHBIM CHMBOJIAM, JOCTUIKEHHSM POCCHHCKHAX
y4eHbIX B 007TaCTH u3UKY ¥ TEXHUKE]

3) yXOBHO-HPABCTBEHHOTO BOCTIMTAHUA:

chopMHPOBAHHOCTD HPaBCTBEHHOTO CO3HAHHA, 3TAYECKOT0 TOBEACHU;

CHOCOBHOCTE ONEHHBATH CHTYAlHIO H pEAUMaTh OCO3HAHHBIE PEIICHMA, OPUEHTUPYACH
Ha MOpaTbHO-HPABCTBEHHEIC HOPMBL H LEHHOCTH, B TOM UHCII® B ICATENBHOCTH yUIEHOTI0;

0CO3HAHHE JIUMHOTO BKJIAJA B TOCTPOCHAE YCTOKUMBOTO OYXYIIETO;

4) 5CTETHUECKOr0 BOCIHTAHMS:

SCTETHYECKOE OTHOLICHUE K MHPY, BKIIOHAA 3CTETHKY HAYHHOTO TBOPICCTBA, NIPHCYINETO
dusraecKOoi HAYKe;

5) TpyZOBOrO BOCTIHTAHMS:

WHTEpeC K pasMIHBIM chepaM npo@eccnoumﬁoi’i 7IeSTeNBHOCTH, B TOM HHCIC
cBSRaEHBIM C (U3MKOH H TeXHUKOH, YMEHHE COBEPIIATDL OCO3HAHHEN BHIOOp OyMymICH
npodeccHH U Peau30BEBaTE coBCTBEHHEIE XKU3HEHHBIE [LTAHbL,

FOTOBHOCTH M CIOCOOHOCTE K 00pa30BaHHUIO H caM00Gpa3oBaHHIO B 00NACTH usnxu HA
MPOTHKECHHH BCEH XKU3HH,

6) SKOTOTHIECKOT0 BOCTIATAHM:

c(popMHAPOBAHHOCTE AKOJIOTHYECKON KyJIBTypPbl, OCO3HAHHUS rino6ansHOro  Xapaxrepa
3KOJIOTMYECKHX TpobieM;

[UTAaHUPOBaHHE H OCYIIECTBICHHE IeRCTBUM B OKpy)Karomeli cpezie Ha OCHOBE 3HAHWA
fiesiel yCTOHUMBOTO pasBuThA qeJI0BEYECTBA;

PacimpeHHe ONbBITa AEATCNBHOCTH SKOJIOTHYECKOH HAIPABIEHHOCTM Ha OCHOBC
AMEIOIIXCS 3HAHMUM 110 QH3HKE;

7) HEeHHOCTH HAayYHOTO MO3HAHMA:

copMHPOBAHHOCTD MHPOBO33PCHHA, COOTBETCTBYIOMIEr0 ~COBPEMEHHOMY YPOBHIO
pasBUTHA (u3uUecKon HAYKH;

0CO3HAHME EHHOCTH HayIHOH ACATENBHOCTH, FOTOBHOCTE B IIPOIECCE U3YICHUS [11)5 340 9%
OCYIIECTBIATH MPOSKTHYIO K HCCIIEIOBATENBCKYIO AEATEIBHOCTD HHIMBHyaIbHO ¥ B IPYNIeE.

JIP 1 Ocosnatonai cebs rpaXKaHHHOM H 3aIATHAKOM BEITHKOH CTPAHEL.

JIp 2 Tlposusmomul aKTABHYO IPaXK/IaHCKYIO ~TIO3HIHMIO, JIEMOHCTPHAPYIOIIHHA
TIPUBEPKEHHOCTh  [IPAHIHAIIAM 4ecTHOCTH, TOPSAOYHOCTH, OTKPBITOCTH, IKOHOMHYIECKH
AKTHBHBIHA ¥ YIACTBYIONIMHA B CTy/ICHUCCKOM H TepPATOPHAIHHOM CAMOYIIPABJICHIH, B TOM YHCITE
Ha YCIOBHSX HOOPOBONBHECTEA, IIPOLYKTHBHO B3aHMOJICHCTBYIOMUH H y9acTBYIOIMAA B
JeATeIbHOCTY OOIIeCTBEHHBIX oprasu3aui.

JIP 4 IlposBisioui H JIEMOHCTPHUPYIOIHH yBaXCHHC K moIsaM TpyAda, OCO3HAIOTIHH
[IEeHHOCTH COOCTBEHHOTO TPY/a. Crpemspiicst K GOpMHPOBAHHIO B cereBoli cpesie THIHOCTHO
7 po(ecCHOHAIBHOT0 KOHCTPYKTHBHOT'O «poBOro CIeAaN.

JIP 9 Cobmoparomuii 1 TIPONOTAHIUPYIOLIKH [paBHIa 3[0pOBOrO | 6e30MacHOr0 obpaza
JKU3HH, CIIOPTA; [pe /Iy IPeK AL 60 TPEOIONIeBAIONIHH 3aBUCHMOCTH OT QIKOTOJ,
tabaka, TICHXOAKTHBHBIX BEIIECTB, a3apTHBIX HIP H T.A. CoXpaHsIonmi CHXONOrHHeCKyIo
YCTOWUMBCOTH B CHTYaTHBHO CIOIKHBIX WM CTPEMHUTENIBHO MEHSIOMUXCA CHTYyaluAX.

JIP 10 3aborsmmiics O 3aAIUTE OKpyJKalomed Cpespl, COBCTBEHHON H HyXKOH
6e30MacHOCTH, B TOM HYHCIIE 1 pOBOHA.
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JIP 15 Otxpprrerit k TCKYIIMM U IEPCTIEKTUBHBIM H3MEHCHHSM B MHDPE Tpyza 1 npodeccuit.

JIP-KK 1 Tlpuznarommit LICHHOCTH HETPEPHIBHOIO obpazoBanus, OPHEHTHUDYIOIHICS B
HSMCHIIOMEMCS.  PEIHKE TpyAa, u3berarommmii GespaboTunsy; ympasmsomuit COOCTBEHHBIM
PO ecCHOHATEHEIM Pa3BHTHEM; Pe(hIIEKCUBHO OLEHHBAIOMIHIA COBCTBEHHBIIH KMU3HEHHBIIH OIIBIT,
KPUTEPHH JINYHOH YCIIEIIHOCTH.

3.2 METATIPEAMETHBIE:

Osnanenve ynnsepcansabmu [I03HABATEIEHBIMH JAEHCTBHSIMI:

1) GasoBbie noruueckue AeHCTBHUS;

CaMOCTOATENHHO (OPMYNMPOBATE U AKTyaIM3UPOBATH IPOGIEMy, paccMaTpUBaTh ce
BCECTOPOHHE;

ONPCRENATH NeNH JesSTENLHOCTH, 3aaBaTh T1apamMeTPBI U KPHTEPHH MX JOCTHIKEHUS;

BBLIBIATE 32KOHOMEPHOCTH U IPOTHBOPEHHS B PacCMaTpUBaeMBIX QU3MYECKUX SBICHHASAX;

paspabareBats mwan pemrenus npobiieMs ¢ yaeTom anammsa HMCIOMIUXCS MaTePHATbHBIX
H HeMAaTePHAIBHBIX PECYPCOB;

BHOCHTE KOPPEKTHBEI B IEATENLHOCTE, ONEHHBATE COOTBETCTBHE PE3yIILTATOR TeIISM,
OLCHHBATH PHUCKH IIOCIEACTBHIL ZeATENEHOCTH;

KOOPIMHMPOBATE M BBITIONMHATE PaboTy B YCIOBHSIX PEANTbHOI0, BUPTYAIBHOIO 1
KOMOHHHPOBaHHOIO B3aMMOJICHCTBHS;

PasBUBATE KPEATHBHOE MBIILICHHE TPH PeITeH KM3HEHHBIX TIPOGTIEM.

2) 6a3oBkle HccnenoBaTeIbCKIE nedcrus:

BIAJICTh HAYYHOH TEPMHHONOTHEH, KITOYeBEIMH HOHATHAAME U METOAAaMHU (DU3HYECKOit
HayKu;

BIIAJIETH HABBIKAMH y4eOHO-HCCIIeI0BATEECKOM 1 [IPOCKTHON JEATENEHOCTH B 061aCTH
u3uKH, CTIOCOGHOCTEIO H TOTOBHOCTEIO K CaMOCTOSATEbHOMY OMCKY METOZIOB pelmeHys 3amau
usugeckoro copepxanus, TIPUMEHCHHIO Pa3TMYHBIX METOLOB MTO3HAHHS,

OCYIICCTBIATE Pa3Nu9HbIe BUIEI ESTEIBHOCTY IO IOJTy4EHUIO HOBOTO 3HAHUA, €ro
HHTEpNpeTanyy, npeo6pasoBaHuio H IPUMEHEHH’IO B PA3TIUYHEIX y9eOHBIX CHTYALHSX, B TOM
“HCJIC IPH CO3MaHUHN YYeGHBIX IPOESKTOB B 061acTH bu3nky;

BBIABIIITE IIPUYHHHO-CIIEICTREHHBIE CBI3H U aKTyaJIM3HPOBATh 3a1a9y, BEIABUIATE
THIIOTE3Y €€ PEMeHNs, HAXOAUTE APIYMEHTHI JUIs AOKa3aTebCTBA CBOMX yTBEPKICHHIA,
3a/laBath NIapaMeTphl ¥ KPUTEPUH PElICHAS;

AHAIM3UPOBATE NONYYEHHBIC B XO/IE PELICHHS 3aaqH PE3YIIBTAThI, KPHTHIECKH
OLICHHBATE HX JOCTOBEPHOCTS, [IPOTHOSHPOBAThL U3MEHEHHUE B HOBEIX YCIIOBHSX;

CTaBUTH M (OPMYIIHPOBATE COBCTREHHEIE 3a/1a4M B 00pa3oBaTebHOM ACATENBHOCTH, B
TOM HHCIIC IPH U3yYEHUH (H3UKH;

AABaTh OLEHKY HOBBIM CHTYAITHSM, OIIEHHBATE IPHOOPETEHHELI OITEIT;

YMCTb NIEPEHOCUTD 3HaHHSA 10 BH3MKe B TPAKTHYECKYIO 0011aCTh JKU3HEACSTENBHOCTH;

YMCTb HHTCIPUPOBATE 3HAHHS M3 Pa3HBIX IPEMETHBIX o0nacrei;

BBIIBUTaTh HOBBIE HACH, IIPENIAraTh OpHIHHAILHER TOJXOMEI U PELICHHUS;

CTaBHTH NPOGIIEMBI | 3a11a49H, JOMYCKAONTHE AIBTEPHATHBHBIE PEIIEHHS,

3) pabora ¢ uHpopManueii:

BJIA/ICTh HABBIKAMHA IOy YeHHs uH(OpMAarmy usmgeckoro comepxanus us HCTOYHHKOB
PA3HBIX THIIOB, CAMOCTOSTENBHO OCYIIECTRIISITS IIOUCK, aHAIIM3, CHCTEMATH3AIHIO ’
HHTEPIPETALHMIO HHDOPMAIHN PA3THIHBIX BHIOB U $hopm mpescrasnenys;

OLEHUBATE I0CTOBEPHOCTH HH(OPMALHH;

HCTIONTb30BaTh CPECTBA HHBOPMALMOHHEIX i KOMMYHHKallHOHHBIX TEXHOIIOTHI B

TpeOOBaHHIT SPrOHOMHUKH, TeXHUKH GesonacrocTn, rurmens:, pecypeocGepeskeHns, TpaBoBLIX 1
ITHHMECKHUX HOPM, HOPM HH(DOPMALHOHHOH besomnacuocTy;
CO3/1ABATH TEKCTHI PU3MYECKOTO COAEPKANIS B pasiMiHBIX opmarax ¢ yuerom
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HazHadeHus HHQOpMAlKH U [eJTeBO# ayATOPHH, BEIOUpAst onTUMaNEHYI0 GopMy
TIpeCTaBICHIS i BH3YyaIH3alHH.

OpJafcHAe YHABCpCAbHLIMA KOMMYHHKATHBHBIMHA JCHCTBIAMH:

1) obmenue:

OCYILIECTBIATH OOIICHAE Ha ypOKax ¢usnKy 1 BO BHEYPOUHOH e TEeNEHOCTH;

pACTIO3HAaBATh HPEIOCEITKA KOH(MTUKTHBIX CHTYAUH i CMAaTh KOH(IUKTBL,

pa3BEPHYTO U JIOTHYHO H3/Iarath CBOIO TOUKY 3PEHHS C HCIIOIMB30BAHAEM S3BIKOBBEIX
CPEICTB;

2) COBMECTHAsI ACATENBHOCTS:

[HOHMMATH ¥ MCIIONB30BaTh IPEHMYLIECTBA KOMAHIHOMN ¥ MH/MBHIyaIbHON paboTE;
BBIOHpATH TEMATUKY U MCTOIBI COBMECTHEIX JISUCTBHM C yUCTOM 00IIHX UHTEPECOB, H
BO3MOYKHOCTEH KaX0r0 WieHa KOJUIEKTHBA,

IIpUHUMATE 1ETHd COBMECTHOM /IeATENIbHOCTH, OPraHA30BbBATE 1 KOOPIAUHAPOBATH
JEHCTBHSA 10 €€ JOCTIKCHHIO! COCTABIATE [TaH elicTBHil, pacHpeeNsiTh POJH ¢ yICTOM
MHEHWH YUACTHHKOB, 00CYKIaTh pe3ynbTaThl COBMECTHOI paboTsl;

OIEHUBATH KauecTBO CBOETO BKIAA A Ka)KJIOT0 yJacTHHKA KOMAH/bL B o0yl pe3yabTaT
110 pa3paboTaHHbIM KPHTCPHAM;

TpeiaraTh HOBBIC IIPOCKTERL, OMEHMBAaTh UICH C MO3HUIMH HOBU3HBI, OPHIHHAJIBHOCTH,
IIPaKTHYECKOH 3HATNMOCTH;

OCYLIECTBIIAT [IO3UTHBHOS CTpaTerndecKoe MOBE/CHUE B PasNUIHBIX CATYAIHX,
TIPOSIBIIATH TBOPIECTBO H Bo0Gpakerne, ObITh HHALIUATHBHEM.

OBJiaJIeH7e YHABEPCATBHBIME PETyILITHBHEIMH IeHCTBUSIMA!

1) caMmoopraHu3aius:

CAMOCTOSTETBHO OCYIIECTBIATH TO3HABATEIBHYIO JeATENBHOCTD B 0071acTH QU3NKH 1
aCTPOHOMHH, BBIABILITE po0IeMBl, CTaBUTH 1 OpMyIHPOBATH COOCTBEHHEIC 3a/1a4y;

caMOCTOSTEIBHO COCTABIIATH ITAH PEIICHNS pacHeTHBIX ¥ Ka4eCTBEHHBIX 3a/1at, TUIaH
BBITOHEHHS [IPAKTHIECKOH paboThl ¢ yIeTOM MMEIOIIHXCS PECYPCOB, COOCTBEHHBIX
BO3MOMKHOCTEH H TIPEeANOYTCHUH;

JIABATH OIEHKY HOBBIM CUTYAIHAM;

pacimpATh PaMKH yae6HOro NpeAMeTa Ha OCHOBE JTMYHBIX TIPEATOITCHIH;

[eNTaTh OCO3HAHHBIH BEIOOD, apryMEHTHPOBATH €ro, Gpats Ha cebsi OTBETCTBCHHOCTE 32
pEIICHHUE;

OIlCAUBATH IPHOOPETEHHBIH OIIBIT;

crrocobcTBOBATH POPMUPOBAHUIO H IPOSIBICHHAIO Py B o6acTy HU3UKH,
OCTOSHHO MOBBIIIATH CBOH 06pa3oBaTebHbLH B KyJIBTYpPHBIH YPOBEHE;

2) caMOKOHTPOJIB!

JiaBaTh OIEHKY HOBBIM CHTyalHAM, BHOCHTB KOPPEKTHBBL B IEATEIbHOCTD, OCHIBATE
COOTBETCTBHE PE3yJILTATOB LIEIIAM;

BIIafICTH HABBIKAMH [TO3HABATE/BHOM pedIeKCHH KaK OCO3HAHHA coBeplIacMBIX NeWCTBUM
1 MBIC/THTEILHBIX TPOLIECCOB, X Pe3yNTATOB 1 OCHOBaHWH;

HCIIONB30BAT IPHEMBI PeICKCHHU UL OLSHKH CHTyaIHH, BRG0P BEPHOTO PEIICHILT;

OLIeHHBATH PACKU ¥ CBOCBPEMCHHO IIPUAAMATE pETIeHHs! 10 MX CHIDKSHHIO;

TIpHHEMATH MOTHBEI M apryMEHTDI JPYTHEX TIPH aHAIH3E PE3yIBTATOB NeaTeIbHOCTH;

3) mpusnsiTHe ceds 1 IpYThX:

IpEEMMATH Ce0si, MOHMMas CBOH HeIOCTATKU ¥ JOCTOMHCTBA;

IPAHHAMATh MOTHBEI ¥ 2PTyMCHTEI IPYTHX TIPH aHAIH3E PE3YNHTATOB NeATeNIbHOCTH;

IpH3HABATh CBOE PABO ¥ NPaso ApYruX Ha OUIAOKY.

3.3 TIPEJMETHBIE:

JEMOHCTPUPOBATH Ha TIPMMEPaX POIIk i MECTO dusuky B GOpMAPOBAHKH COBPEMEHHOM HayJHOH
KapTHHBL MHpa, B PasBUTHH COBpEMEHHOM TEXHUKA W TeXHONOTHH, B MPAKTHYECKOH
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ACATENLHOCTH JHONCH; yUHTHIBATH TpaHuIEI TIPUMCHEHHS M3Y4eHHBIX (BU3HYECKHX MOmeeis:
MaTepHanbHas TOYKa, HHEPLHUAIBHAS CHCTEMA OTCYETa, aGCOIIOTHO TBEPAOE T, HueaTsHEL
T'a3, MOZCIH CTPOCHHS I'a30B, KUAKOCTEH 1 TBEPIBIX TeJ, TOYSUHEIIT SJICKTPHYECKHH 3apsi/| mpy
peimenuy gpusuyeckux 3anay;

pacnosHaBath (u3MYECKHE SBIEHMS (mpoueccrr) u o6bscHAT HX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOIEKYIIPHO-KHHETHYECKOM TCOPHH CTPOCHHS BEIIECTBA M 3JEKTPOTHHAMHUKIL:
PAaBHOMCPHOE W DPaBHOYCKOPEHHOE NpsMONHHEHHOe ABMKCHME, CBOGOAHOE manmeHue Ter,

ABHXKCHHE, CTPOCHHE XMUAKOCTEH M TBEPJIBIX TEN, H3MEHEHHe 0ObEMa Ter IIPH HAarpeBaHUHU
(oxnaxnenun), Temonoe PaBHOBECHE, MCIIapeHHne, KOHAEHCAIHS, TIIaBNEHNe, KPUCTaTH3aIHA,
KAIICHUE, BIaXXHOCTh BO3/IyXa, IIOBBIICHUE A4BJICHUS rasa IIpH €ro HarpeBaHHU B 3aKpBITOM
COCYZIe, CBA3b MEX/Iy MApaMETPaMH COCTOSHHS fasa B H30mpoLeccax, 3NEKTpH3AIMS Ten,
B3aUMOJIEHCTBHE 3apsI0B;

OMMCBIBATE MEXaHMYECKOE ABHIKCHHE, HCIONB3Ys (PH3HYECKHE BEIHIMHEL: KOOpZIMHATA, I1yTh,
TIEpEMEIICHHIE, CKOPOCTH, YCKOPEHHE, Macca TClIa, CHIIa, UMITYIIbC TENA, KHHETHYEeCKAs SHEPrus,
[NOTCHIHAILHAS SHEPTHS, MEXaAHMIECKAS pabora, Mexanudeckas MOIIHOCTh; IIPH OUMCAHHH
IIPAaBUTBHO TPAKTOBaTh (GDM3HYECKHH CMbICT HCIOJIB3YEMBIX BENHYHH, MX OGO3HAYCHHUS M
CAMHHLBL, HAXOMUTh (OPMYIbL, CRABIBAIOIIHE AaHHYIO bH3HYECKyIO BEIIHYAHY C JAPYTHME
BEJTMYUHAMH;

OIHCHIBATE H3YYCHHBIC TEIUIOBEIE CBOMCTBA Tei H TENIOBBIE ABNICHHUS, HCIOIB3Ys
husMYecKkHe BeMMUMHEL jaBTeHMe Ta3a, TeMIepaTypa, CpemHsa KHUHETHUECKAs SHEprus
XA0THIECKOr0 IBHXKEHHS MOJEKYI, CPCAHCKBA/IpaTHIHAY CKOPOCTh MONEKYN, KONWYECTRO
TCILIOTEL, BHYTPEHHss SHeprus, pabora rasa, KO3 QUUMEHT [OMe3HOro feftcTBHs TEINTI0BOTO
ABHTaTEILS; IPH ONUCAHAH IPABHITBHO TPaKTOBaTh (GH3MIECKUH CMBICIT HCIIONTB3YEMBIX BEJIHYUH,
MX OOO3HAYCHHS M euHMIEL HAaXOJUTH (DOPMYIIBI, CBA3BIBAFOIIHE AaHHYIO (QH3MYECKYIO
BEIHYIUHY C IPYTHMH BEIHYHHAM;

OIHUCHIBATE M3YYCHHBIC IEKTPHUYECKHE CBONCTBA BCINECTBA U 3JIEKTPHYECKHE SBICHUS
(mpomeccrr), HCTIONB3YST (DM3UYECKUE BEIHYHHEL: SJICKTPHIECKUH 3apsifl, SIEKTPHIECKOE noie,
HaNPsDKEHHOCTh  TOMSL, TOTEHIHMa, Pa3HOCTH IIOTEHLMATOB; NPH ONHCAHHH IIPaBUIBEHO
TPaKTOBaTh (DH3UYECKUH CMBICT HCIOIB3YeMBIX BEJIMYMH, MX OGO3HAYCHHS M €IMHUIBL,
YKa3bBatk GopMysl, cBa3BBaromuMe N@HHYIO QH3HYECKYIO BEIHYHHY C IPYTUMH BelTHIHHAMHE;

AHATM3UPOBATE (DU3MYCCKHE TPOLECCH ABIICHUS, UCHONB3YS (H3HUECKHE 3aKOHEI H
IPHHIIAIIEL: 3aKOH BCEMHMPHOTO Tarorenus, I, II u III 3akoms! Herorona, saxon COXpaHEeHUs
MEXaHHIECKOM SHEPTHH, 3aKOH COXpaHeHHs MMITYJIBCA, IPUHIIL CYIEPIO3MIIUM CHJT, IIPHUHIHIT
PaBHOTIPaBHSI HHEPLHAIBHEIX CHCTEM OTCYéTa, MOIEKY IIPHO-KHHETHIECKYIO TEOPHIO CTPOEHUs

SJICKTPHIECKOro 3apsina, 3akoH Kyioma, TIpH 5TOM pasiAYaTh CIOBECHYIO dbopmymuposky
3aKOHa, ero MareMaruueckoe BBID@XCHUE M YCIIOBHS (TpaHHIIEL, obacTn) NIPUMEHHMOCTH;
OOBSACHITL OCHOBHEIE TIPUHIIAIII ICHCTBUS MamuH, NpUOOPOB U TeXHHYECKHX YCTPOHCTB;
PasJiuaTh yCIoBHs HX 6€30IaCHOTO HCMOTb30BARHS B TOBCEAHEBHOM JKU3HH;

BBIIONHATE OKCHEPUMEHTHI MO HCCIEIOBAHMIO busudeckux ssrenmit u IIPONECCOB ¢
HCTONE30BAHHEM MPSAMBIX, M  KOCBEHHEIX H3MEpeHHH, TpH 3TOM popmynupoBats
npobnemy/3anaqy u THIIOTE3y  y9eOHOro sKcHepHMeHTa, cobupars YCTAHOBKY  H3
TIPELTIOKEHHOTO 000PYNOBAHHS, IPOBOAUTD OIILIT | bopmynuporars BBIBOJIBI;

HCIIONb30BAHUEM IIPSMBIX H3MEpEHuUH, TIPH STOM KOHCTPYHPOBATh yCTaHOBKY, ¢uxcuposars
PE3YIbTaTEl HONYYEHHON 3aBHCHMOCTH (usHYecKUX Bemmumu B BUIE Tabiul H rpadukos,
ACJIaTh BEIBOABI IO Pe3yabTaTaM HCCNCNOBAHUS; coOmonaTh npaBuia Ge3omacHoro TpyZAa UpH
TIIPOBEACHHH HCCIIE0BAHMIT B pamKax Y4eOHOro 3KcIepuMenTa, y4ebHo-HCCIeoBaTeNbCKOl 1
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TIPOEKTHOH JEATEIBHOCTH C [CIIONB30BAHAEM H3MEPHTEIBHBIX YCTPOHCTB K nabopaTopHOTo
oBopyHoBaHuL,

pelmaTh pacyErHbIE 3alatd © 4BHO 3a@HHOH (H3MHECKOH MOZICTIHIO, HCIIOb3YA
(U3MIECKHE 3aKOHBI 1 IPUHIHIIBL Ha OCHOBE aHAJIM3a yCNIOBHA 3a/iath BBIOUpATh QH3UIECKYIO
MOJICITh, BBIIENATh (U3HIECKHC BelRurHEl H (QOPMYIIEL, HeoOXomuMBle I €€ PEHICHHI,
TIPOBOAUTE PAcUEThl K OLICHUBATE peanbHOCTB HOIyHeHHOTO 3HageHUs QU3HIECKON BEIMIHHbL
pemath KaueCTBEHHEIC 3aaud; BBICTPAMBATh JIOTHHUCCKH HEMPOTHBOPEHYUBYIO LETOTKY
paccyKIeHui ¢ OIIOpOH HA M3Y4CHHBIC 3aKOHEL 3aKOHOMEPHOCTH ¥ (u3iyeckue SBJICHIL,
HCIIONB30BATH NPH PEINCHUH yueGHBIX 3a/{@d COBPEMCHHDIC FE(OPMAIFOHHbIE TEXHOIOTHH LA
[OKCKA, CTPYKTYPHPOBAHHS, WHTEpIpeTalliy U MPEACTABICHAL yueOHOH 1 HAYJHO-TIOMYIAPHOMU
urdopMAanyH, MOJYdeHHOH W3  PasiATHBX FCTOYHMKOB, KPUTHYCCKH aHAIM3MPOBATE
nonydaeMyio HHGOPMALHIO;

IPUBOJHTE IPUMEPBI BKJIA/A POCCHMCKHX H 3apyOeKHBIX yaEHBIX-(U3AKOB B Pa3BUTHC
HayKu, OOBSCHCHME MPOIECCOB OKPYKAIOUIEro MUpa, B Pa3BHTHC TeXHUKA ¥ TEXHONOTHIL
FICIIONB30BATH TEOPSTHUECKHE 3HAHMA II0 bu3mKe B OBCEHEBHOM KU3HH s 00CCTICICHU
Ge30MacHOCTH HpH 00pameHIH ¢ npuGopaMu A TEXHAICCKAMH yeTpOHCTBAMH, UL COXPAHCHHA
3710pOBBS M COOIFOACHIS HOPM 9KOJIOIMUECKOTO MOBETICHNS B OKpYIKaromIeH CPezIe;
paboTare B Ipyme ¢ BEIIONHEHAEM pa3TH9HbIX COUHATIBHBIX ponei, TIaHHpOBaTh paboty
pyIIBL, PAlHOHAIBHO pacIpenersiTh oG3aHHOCTH ¥ IUIAHHPOBATh JEATENLHOCTD B
HeCTAHIAPTHBIX CHTYallWsX, afeKBaTHO OlleHMBATH BKJIAJ KAKLOTO U3 yHacTHHKOB rpymnnsl B
perieHue paccmanﬂBaeMOi’l npoOIeMBL.

pacrio3HaBaTh (U3MICCKHE gBnerns (mporeccsl) B OOBACHATH HX HA OCHOBE 3aKOHOB

3EKTPOIMHAMHUKH ¥ KBAHTOBOM (H3UKH: JIEKTPHICCKA IIPOBO/IEMOCT, TEILIOBOE, CBETOBOE,
<HMHAYECKOe, MarHHTHOE JCHCTBHS TOKa, B3aUMOJICHCTBHE MArHMUTOB, SIIEKTPOMarHuTHaA
yHyKOus, AeHCTBAE MArHHTHOTO monas Ha TPOBOAHMK C TOKOM H ABIDKYLIMHCS 3apaf,
3IIEKTPOMAarHATHEIE <oneGanns i BOTHBL, IPAMOTHHEHHOS pacTpOCTPaHEHHE CBETa, OTPaAKEHHUE,
IpeIOMJICHHE, uHTephepeHIn, mEbpakiysa ¥ HOAPU3AIMA cera, [mEcHepcHs CBETa,
GOTORNEKTPHISCKUH s dext (hoToaddext), CBETOBOC JlaBJicHKE, BOSHUKHOBEHHE NUHEeWYaToro
CIIeKTpa aToMa BOJOPOJId, ECTeCTBEHHAR ¥ HCKYCCTBEHHAs PafHOaKTHBHOCTD;

ONHCHIBATh HW3y4EeHHbIC CBOMCTBA BEIIECTBA (3neKTpUIecKre, MAarHWTHBIC, OIITHIECKHE,
3JIEKTPAYECKYIO IIPOBOAMMOCTE pa3MUHBIX Cpef) | 3NEKTPOMATHUTHBIC ABIICHHA (mpoizeccsl),
MCTIoNE3yd  (pu3MHuecKue BENHHHHEL JNEKTpUdEeCKHE 3apsi, Chna ToKa, DJIEKTPHYECKOE
HATIPSDKEHHE, JJCKTPUIECKOe COIPOTUBJICHKE, PasHOCTh [IOTEHIMATOB, JJICKTPOJBIIKYIIAs
cuna, paboTa ToKa, HAYKIAs MATHETHOTO TOJISL, CHiTa AMIIEpa, CHIla JlopeHtia, HHAYKTUBHOCTD
KaTyIIKH, SHEPTHA JCKTPHICCKOro ¥ MArHATHOTO MONeH, Iepuosi d HacToTd roneOanuit B
KonmeGaTeEHOM KOHTYPE, 3apsijl ¥ CHla TOKa B TIpOIecce TapMOHHHICCKHX HIEKTPOMArHUTHBIX
xoneOanuii, QOKYCHOE PacCTOSHHC H OIITHUECKas CHA JMH3bl, NPH OMHCAHHH IIPaBHIILHO
TPaKTOBaTh u3IUeCKUil  CMBICI HCIIONB3YEMBIX BEIHTHH, HX obo3nadeHus ¥ CAWHHIIBL
yKa3bIBaTh HOPMYIIEL, CBS3BIBAIONIME JAHAYIO (H3MUECKYyI0 BEAHHY C ApYrAMHE BeTHIAHAMHY;
OITHCHIBATH M3yHYEHHBIC KBAHTOBbIC SIBICHIL U HPOILECCH], UCIONB3YS dusudecKAe BEMUIAHEL
CKOPOCTH /IEKTPOMArHUTHBIX BOJH, JUTHHA BOJHEI ¥ 4aCTOTa CBETa, SHEPIits I umITynbsc GOTOHS,
TepHo/| Tojypacnana, SHeprii CBS3M ATOMHBIX SIEP, TPH OIMCAHHMH IpaBUIBHO TPAKTOBATH
dusHgecKrR  CMBICH HCIIONB3yEMBIX BEIHYHH, HX o603HaueHNs ¥ EJWHMIbI, yKaspBarh
OpMyJTBL, CBS3HIBAOIIAE NAHHYIO (pr3EHECKYIO BEMUYMEY C ApYTHMH BeTMUMHAMHY, BEMHCIATH
JHayeHHe (U3WUECKOH BENHTHHEL AHATH3APOBATE (PU3MYECKUE IPOLECCH] U SBICHHAS,
HenonB3ys (E3MUecKHe 3aKOHBI U npuHIEIB: 3aKoH OMa, 3aKOHE! [OCIIEIOBATEILHOTO H
apaJUIebHOTO COEMUHCHN)S IPOBOJIHAKOB, 3aKOH Txoyns—Jlenna, 3aK0H IIeKTPOMATHATHOH
AHIYKIHH, 32aKOH TIPSIMOJTHHEHHOTO PacIpOCTPAHEHHs CBETA, 3AKOHEI OTpayKeHHUs CBET4, 3AKOHEI
[IpeNTIOMJICHHS CBETA, YPaBHCHHE itamretna a1 Goroaddexra, 3aK0oH COXpPAHEHHUS SHEPIHH,
3aKOH COXpaHEeHHs HMITYJIbCa, 3aKOH COXPAHEHHs DEKTPHIECKOr0 3api/a, 3aKOH COXPaHEHHUA
MACCOBOTO UHCHA, MOCTyJaThl bopa, 3aKOoH paJIMOAKTHBHOTO pacmaja, IpH STOM pasjmyarh
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CIIOBECHYIO (POPMyIHPOBKY 3aKOHa, €r0 MaTeMaTHYeCKoe BRIDAXKCHUE H yCIOBMS (TPaHMILH,
obmactu) IIPUMEHHUMOCTH;

ONPEACIATE HANpaBleHHe BEKTOpa HHIYKIHYA MarHUTHOTO O/IS IIPOBOHHKA C TOKOM, CHJIBI
Amriepa ® cHisI Jlopernia; crpouts w ommcemars u300paxeHue, CO3TABAEMOE IIIOCKHM
3CPKaJIOM, TOHKOH JTMH30H; BEITOIHSTE SKCIIEPHMEHTBI [0 HCCIIENOBAHMIO (BH3HYECKIX SIBJICHAY
H IIPOLECCOB ¢ UCHOIb30BaHuEM IIPAMBIX, B KOCBEHHBIX H3MEpPEHHiL: 1IpH 5TOM hopmyupoBars
npobnemy/3anauy w TATIOTe3y  y4eOGHOro  sKcmepuMenTa, cobupars YCTaHOBKY U3
TIPEIIOKEHHOTO 060PyI0BAHNS, IIPOBOAMTE OMEIT 1 (opmynupopats BBIBOJIBI; OCYINECTBIIATE
IPAMBIC U KOCBEHHBIE H3MEPEHHS dusHIeckux Bemmumm, [IPH 3TOM BBIOMPATh ONMTHMAIILHLIH

9TOM  KOHCTPYHDOBAaTh yCTAHOBKY, ukcuposars pesysrare HDONYYEHHOH 3aBHCHMOCTH
Gusveckux Berummy B BUAC Tabmun W rpaduxos, nemats BBIBOJBI 110 pe3yibTaTam
HCCIIEIOBAHHS,

cobmonars npaemna Gesonacroro Tpyna [IpH TIPOBEJIEHUH HCCIENOBAHMI B pamkax
y4eGHOro  skcmepumenTa, y4ebHo-HCCenoBaTEBCKOl 1 INPOEKTHOM JEATeNnbHOCTH ¢

PacuCTEl M OLEHHBATHL PeaTbHOCTH HOJYICHHOTO 3HAYeHUS (DH3HUECKOt BEJIMYHMHBI;, pernarh
Ka4eCTBECHHEIE 3a/1au:

BBICTPauBaTL JIOTMYECKH HETIPOTHBOPEUMBYIO NEMOYKy PacCcyxneHui ¢ omopo# Ha
H3YHCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH H husuIeckue sBrenus:;

HCIIOJIb30BATE NIPH PEMEHAN yIeOHBIX 32544 COBPEMEHHBIC HHQOPMALMOHHEIE TEXHOIOIHK
AL TIOUCKa, CTPYKTYpHpPOBaHHS, HHTCPNPCTalMY ¥ MpPe/CTABIEHUS y4ebHON 1 Hay4yHO-
HOImyIsIpHOH  MH(OpManuy, INOITYYeHHOX W3  pasMuHBIX HCTOYHUKOB, KPHTHYECKH
AHAM3UPOBATH MOTy4aeMYI0 HH}pOopMauio;

OOBACHSTS IPHHIMIIEL feficTBUS MalllkH, IPUOOPOB U TEXHUYECKHX YCTPOWCTB,
bPa3nugaTe ycnoBus ux 6e30macHOro HCIOb30BAHUA B IIOBCEIHEBHON KH3HH; TIPUBOJTATH
TIPUMEPE!  BKJIaZla DPOCCHICKUX W1 3apy0eKHBIX YI€HBIX-QH3UKOB B pasBuTHe HayKu, B
o0BsICHEHHE Mponeccon OKPYXaroIero Mupa, B pa3sBUTHE TEXHUKH U TEXHOJIOTHA;

3.4 TIPO®ECCHOHAJILHO OPUEHTHUPOBAHHBIE:
IIK 1.1. Tlpurumars u PErHCTPUPOBATE MOCTYNAIONIYIO KOPPEeCIIOH IEHIINIO, HANPARIIATE ee B
- CTPYKTYPHBIE NO/Pa3ieIeHHUS OpraHu3anuy.
OK 1. ITorumars CYITHOCTD ¥ CONMANBHYIO 3HAYUMOCTE Oymymeit npodeccru, nposBasTs K
HeH yCTOMYMBELi HHTEpEC.
OK 2. Opranu3zossmars CoOCTBEHHYIO ACATEILHOCTD, HCXOMIS U3 LM W CHOCOGOR ee
AOCTHIKCHHUS, ONIPENENEHHBIX PYKOBOIHTEIIEM.
OK 3. AHanu3upoBaTh pabouyro cutyanuro, OCYIICCTBIIATE TEKYIIMH M HTOrOBEII KOHTPOJIb,

CBOEH paboTer
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OK 4. OcymecTBISTh TOUCK nHpO
npogecCHOHATBHBIX 3a/21.

pMalug, Heo6X0MIMOM s 3G (QEeKTHBHOTO BEIIOIHCHAA

OK 5. Ucnonp30BaTh HHQJopmamIOHHo-KommyHmcauuorlee TEXHOJIOTHH B

pohecCHOHATBHOR 1eATETbHOCTH.
OK 6. PaGoraTh B KOMaHIIE, 3(hhexTHBHO OB IIaTHCS C KOJUIETaMH, PYKOBOACTBOM, KJIAEHTaMHU
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5. YCJIOBUSI PEAJIM3ATINA IPOTPAMMBI
OEHIEOBPASOBATEJ[BHOﬁ JICIATJIMHBI

5.1. JUis peamu3almy IPOrPaMMEL 0611e06pa30BaTeNbHON  IACIATIIMHBL IpeLyCMOTPEHO
cleIyioliee IOMEmeHHE:

.............

e o © o @ o @&

Ka6uuer «['eorpadun, QUHKHA, XHMAH, 6HOJIOTHH, OCHOBEI (pUHAHCOBOU IPaMOTHOCTH
oCHAIEHHBIA 000py10BAHUEM:
[1OCaI0UHbIE MECTa 10 KONAHECTBY 00y JAIOIIUXCH;
pabouee MecTO MpenoiaBaTels;
KOMILIEKT y4eOHO-HarIAHBIX nocobui;
KOMILIEKT 2JEKTPOHHBIX BHICOMATCPHATIOB;
3aMaHus Uil KOHTPOIBHBIX pabor;
npoheccHOHANLHO OpHEHTHPOBAHHbIC 3aNAHI;
MaTepHaibl G depeHpoBaHHOr0 3a4era
Ta6mana «[IPACTABKH I MHOKHUTEIA C/IHHAL duspUecKuX BEIAIAH »
Ta6muma «11lkana 3MeKTpoMarauTHEIX A3ITydeHAN )
Ta6uua «MeKIyHapoIHas CHCTEMa SlIHHALL (CH)»
Tab6nuuay @yHIaMEHTAIBHBIC busuyeckne TIOCTOSHHEIE?
WndopMannoHHBIC CTEHIBL: «MexaHuKay, «MonexyisapHas (huznEKay,
«DNeKTPOMAarHuTHBIC Kojie0anus ¥ BOJIHBDY
T'urpoMeTp MICUXOMETPUYCCKUA
-MeToudecKie peKOMEHAHHN K na6opaTopHEIM paboTaM [0 MEXAHUKE
MeTopuecKie PeKOMEHIAHH K nabopaTopHEIM paboTaM 110 MONEKYJIAPHOH (QH3HKE H
TEPMOJIHHAMUKE
MeToaryecKie PeKOMEHIAIHHA K aGopaTOpHEIM paboTaM Mo 9NMEKTPOAMHAMUKE
MeTomuecKie peKOMECH/IAIAH K naGopaTopHEM paboTaM IO ONTHKE
DieKTpOHHEIE MOCO0Hs Ha KOMIAKT JcKax «YUeHHUeCKHuil SKCIEPHMEHT 110 busuke.
MexaHuKa
DneKTpoHHBIe MOco0us Ha KOMITAKT jmcKax «YHeHHUeCKHH SKCICPHMEHT IO buzuke.
Morexysipsas Gu3uKa ¥ TePMOJHHAMUKAY
DJeKTPOHHBIE [0COOUA HA KOMIIAKT JECKaxX «YUYeHHYECKHH DKCTICPHMEHT o usuke.
DneKTpoArHAMUKAY
DieKTPOHHBIE TOCOOHA Ha KOMIAKT cKax «YdeHWdecKuil SKCIEPUMEHT 10 busuxe.
OnTuxay
OT"OC KOMILIEKT. JIa6opaTopHbIH KOMIUICKT IO MEXaHHKe
®TOC xommiekr., JlaGopaTOpHBIH — KOMIUICKT 1o MoyeKkynspHOH ~¢usnKe H
TepPMOAMHAMUKE
®TOC komriekT. JlaGopaTopHBIH KOMILICKT 10 3NEKTPOIUHAMHUKE (C BC-4,5M 1)
®TOC xomIieT. JIaGopaTopHEH KOMILICKT 10 OTITHKE
Jla6opaTOpHBIHA KOMILIEKT IO ANEKTPOCTATAKE
PauoKOHCTPYKTOP
Habop «DneKTpoaBHIaTe]b»
BrimpsMATeTs YIeOHBIH BC-4,5-M 1
TIpuGop Wis HCCIEAOBAHMA 3ABMCHMOCTH COTPOTHBIICHHS IIOTyIIPOBOHHKOB oT
TEMIIEPATYPhI
TTpu6op [is HCCTIENOBAHMA 3ABHECHMOCTH CONPOTHBIIECHHS HOMYIPOBOIHHKOB OT JUIMHBI,
ceueHus U MaTepuala
HaGop a1 H3y4eHHs 3aKOHa Boitns-MapuoTTa ¢ MaHOMETPOM
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* -MylsTUMenmitHOe moco6ue. Kommakt-muck «Duzukay» (DVD)

® TCXHHYECKHMH CpeACTBAMH 0GydeHns:
- Y4e0HO-METOMYECK NI KOMITIEKE (YMK) mpenonraparens;
- HH)OPMAIHOHHO-KOMMYHHKATHBHETE CpeacTBa;
- 9KPaHHO-3BYKOBBIE IOCOOHS;
- nacnopTt kabuHera
3atbr:
* bubnuorexa, untansmsf 3an ¢ BBIXOZIOM B ceTh MHTepHeT.

5.2. Undopmanmonnoe obecreuenme Peaju3anuu uporpamMmel

5.2.1. OcHoBHbIE me4aTHBIE M3NAHUS
l.Ousuxa mns  mpodecenmit u CHCLHANBHOCTE!  TEXHMYECKOTO  mpogmis: yue0. 1
CTYNL.YIpeXNeHud cpep.npod.obpazoBanust / B.d. HAmutpresa- 10-¢ m3g,, crep. — M.:
ObpazoBatensHo-m3narenscxmii HeHTp «Axanemusn2, 2022.-496 c.
2. Mexanuxa. CGopuux 3amau: yuebHoe mocobue mans cpemmero npodeccronansHOro
ob6pazosanus/ C.C. Ipowkun, B.A. Camoneros, H.B. Humenckmit. — Mocksa:Usmatenscrso
IOpaiit, 2020.-293¢.~(TIpodeccrorammnoe obpasosanue).-Texer: HEIIOCPEACTEHHEIH,

5.2.2. lono/iHUT AL HbIE HCTOTHHKH

1. www.college.ru/fizika
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6. KOHTPOJIb 1 OITEHKA PE3YJIbTATOB OCBOEHMS

VYEBHOM AV CIMILINHBI

IpeaMeTHbIE Pe3yAbTATHI o0yueHHsA

MeToabl OIIEHKH

EMOHCTPHpOBATh Ha IPUMEpax poitb i MecTo (u3ukd B HOpMHUPOBAHKH
COBpEMEHHON Hay4HO! KapTHHBI MUDPA, B pasBUTHH COBpPEMEHHOH TEXHUKH
1 TEXHOJIOTHA, B IPAKTUYECKOH e TeIBHOCTH JOJEH;

YUMTHIBATH TPAHULEL TIPEMEHEHHsS H3Y4CHHBIX (hH3HYECKHX MoeeH:
MaTepuanbHas TOUKa, uHeplyaipHas CHCTEMA oTcuéTra, abCcomOTHO
TBEpOE TEIO, WIeaNBHBIA Ta3, MOJETH CTPOCHUA ra3oB, XKUIKOCTEN H
TBEPABIX TCI, TOuedHBIN HIEKTPHIECKIH 3apsil [IpK perneHnn QU3MICCKUX
3a/a4;

pacrio3HaBaTh PU3AIECKUC qBrieHus (LPOTECCH) | 00BACHITE MX Ha
OCHOBE 3aKOHOB MCXaHWKH, Monexynﬂpﬂo-mnmqecxoﬁ TEOpHHU
cTpoeHms ~ BemecTsa A SNEKTPOAMHAMUKH: paBHOMEpHOE W
PaBHOYCKOPEHHOEC npAMOJIAHEHHOE JIBIKCHHE, cBoOOjIHOE IIaJIcHUE Tel,
JBIDKEHHE N0 OKPYXHOCTH, HHEPIHU, sauMoelicTBue Ten, Tapdy3us,
6pOYHOBCKOE JIBIDKCHHC, CTPOEHHE JKUIKOCTEH 1 TBEPABIX TEII, H3MCHEHHE
obBéMa Ten Ipu HarpeBaHuH (OXTTK/CHHH), TEIIOBOE PaBHOBECHE,
ucrapeHue, KOHICHCAIHA, INABJICHAE, KPHUCTAITH3ALMS, KUICHUC,
BITAKHOCTH BO3TYXa, IOBBIICHAC AABICHHA rasa Ipy €ro HarpeBaHud B
3aKpBITOM COCYHE, CBA3b MEIMILY apaMeTpaMH COCTOSHMA Tasa B
H30IIPOIIECCAX, HIEKTPHU3ALHA Tel, B3aMMO/IEACTBHE 3apANOB;

ONMCHBATG MEXAHWHYECKOe IBINKCHHC, HCIIONE3ys  (PHU3UHECKHES
BEeJTMYMHBL KOOpAWHATa, IYTh, TlepeMeIneHue, CKOpOCTh, YCKOPEHHE,
Macca Teja, Chiia, HMILYJIBC Tella, KWHeTHaecKas SHeprus, TOTCHIUaIbHA
SHEprus, MEXaHHIeCKad pabota, MEXaHHIeCKad MOITHOCT; IIPH ONUCAHAH
TIpaBAJILHO TPAKTOBATH du3aecKAR CMBICHT HCIIONb3YEMBIX BETHYHH, HX
06o3HaueHus W eIUHUIE], HaXOMUTh dopMyITBI, CBA3BIBAIOTIHE JaHHYIO
(U3HIECKYIO BEMUIUHY € IpYTAMH BETHIHHAMH;

OMMCHIBATH W3YUCHHBIC TEIUIOBLIC CBOMCTBAa TeN M TENJIOBEIC
gBICHHS, WCTONB3YsS — (QU3AICCKHE BeJMUMHBI:  OaBJICHHE  Ta3d,
TeMIIepaTypa, CpeiHss KHHEeTHICCKad SHEPIUs Xa0THYECKOTO JIBHKEHN
MOJNEKYII, CPeAHEKBaJ(PATHIHAs CKOPOCTE MOJEKYJI, KOJIHIECTBO TEIIOTEL,
BHYTpEHHSS SHEPIH, paGora rasa, KO3QQUIACHT [IOJIE3HOr0 JEHCTBHAA
eILTOBOrO ABATATEIIS; IIPH ONHCAHMHY [IPABIIBLHO TpaKTOBATH (PH3AICCKHH
CMBICHT HCIIONB3YEMBIX BEIMHHH, HX 0GO3HAYCHNS ¥ eIVHHULBI, HAXO[HTb
hopMyJIBI, CBS3BIBAIOIINE JaHHYI0 (QU3NIECKyIO BEIHHHHY € JIpYTUMHA
BEJTMUHHAM;

OHHCHIBATL HM3YUEHHBIE JICKTPHICCKHC cpoiicTBa BEINECTBa H
3IEKTPUYECKHE SBIICHAA (IIpOLIECCEI), HCTIONB3YA (DU3HIECKHE BETHIAHEL:
3IEeKTpUICCKH  3apaf, sIeKTpHdecKoe IoJe, HanpsDKEHHOCTD  TOTIA,
[OTEHIMAN, pasHOCTh TOTEHIHANOB, IpH  ONHMCAHMM TIPABHIBHO
TPaKTOBaTh u3EHECKil CMBICT HCIIOMB3YEMBIX BEIHUMH, HX 0603HaYEHUA
¥ eIMHUIEL yKassBaTh GOpMyIBL CBA3HIBAIOIIME [IAHHYKO (QH3MYECKYIO
BENMUMHY C JPYTHMHE BeIMIMHAMH,

aHAIM3UpOBaTh (HUIUIECKUC mpomecchl M ABICHHA, ACTIONB3YA
(u3udecKie 3aKOHBL 1 ITPAHITMIIEL 33KOH BCEMUPHOTO TATOTCHHA, [ Iu
111 3axoms! HBIOTOHA, 3aKOH COXPAHCHHA MEXaHHIECKOH JHEPTHH, 3aKOH
COXpaHeHus] HMITyJIbCa, IPMHIAN ~ CYIEpPHO3HIAHA CHJl, TIPUHIMI
paBHOIPABHA WHEpLHATbHBIX ~ CHCTEM oTcuéTa,  MOJEKYIAPHO-
KUHETHUECKYI) TEOPHIO CTPOCHHA BeIecTBa, ra30BbIe 3aKOHBI, CBA3D

OueHka pe3yibTaToB
CaMOCTOSTENbHOM paboTh
(noxy1azoB, pehepaTos,
Ipe3eHTanus, COOBIIEeHHH.)

TecTHpOBaHUE

DKcrepTHOE — HAOJIONICHHE
BBIIOJTHEHUS MPAKTHIECKUX
paboT

OueHka pe3yIbTATOB
BBITIOJTHEHHS NTPAKTHICCKUX
paboT

Onenka pe3yIbTaToB
YCTHBIX OTBETOB,
KOHTPOJBHBIX paloT.
TudbepeHuupOBaHHBIA
3aveT
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CpenHed KHHeTHYecKoM SHCPTHH TEIUIOBOI'O IBHIKEHHUS MOJIEKYT ¢
abcooTHOM TeMIIEPaTypo#, NepBeI 3aKoH TCPMOUHAMMKH, 3aKOH
COXPaHCHHA SIIEKTPUIECKOTO 3apAa, 3aK0H Kynona, npu srom passmraars
CIIOBECHYIO (OpMyHpOBKy 32KOHA, €T0 MaTeMaTHYeCKoe BEIPAKECHUE H
YCIoBHS (TpaHumBl, oGnacty) [IPEIMEHUMOCTH; OOBACHATL OCHOBHEIE
UPUHIMOBL NEHCTBUS MalliuH, NPUOOPOB M TeXHHUECKMX YCTPOHCTB;
Pa3nuyaTh yCIIOBUS HX 6e30macHoro HCHOMB30BaHUs B IIOBCEIHEBHOMH
JKU3HY;

BBIMOJIHATE 3KCICPUMEHTS! 110 HCCIIEI0BAHMEO (u3MYecKnX sBICHMH 1
TIPOLECCOB C HCMOJB30BAHMEM NPAMEBIX, H KOCBEHHEIX HU3MEpEHUi, npu
3TOM  opMynIHpoOBaThH npobnemy/3agauy wu THIIOTE3y  y4yebHOro
OKCIICPUMEHTA, COOUpaTh YCTAHOBKY M3 IIpe/UIoKeHHOro 060pynoBaHms,
[IPOBOZUTE ONIBIT H (YOPMYITHPOBATE BEIBOJIE

OCYIICCTBIATE MpPSAMBIE H KOCBEHHEIE H3MEPEeHUS (PU3NYECKHuX
BEIMYMH, OPH 3TOM BHIGMPAaTh ONTHMAIBHELL CIoco0 M3MepeHHs u
HCTIONE30BATh M3BECTHBIE METONEI OIEHKH HOTPEIIHOCTE! H3MepenHii;
HCCIICNOBATE  3aBHCHMOCTH  ME3KIy (H3MYECKUMM  BeimuMHAMEH
HCIIONB30BAHUEM IIPAMBIX M3MEpeHHUH, IIPH  3TOM KOHCTPYMpOBAaTh
YCTAaHOBKY, (HKCHPOBATH pPe3yJIBTATEI TOJYYCHHOH  3aBHCHMOCTH
(usMuecKuX BelMuMH B BHe Tabmun U rpadukoB, memaTs BEIBOJBI I10
PE3yJIbTaTaM HCCNENOBaHMS; COOIIONATE Iipasuiia 6e301acHOro Tpyaa npu
[IPOBEICHAH HCCIICN0BaHH B paMKax y4eOHOro sKCIepuMeHTa, y4ebHo-
HCCIICIOBATENECKOM M NIPOEKTHOM IesTelbHOCTH C HCIO/B30BAHHEM
H3MEPUTENIBHBIX YCTPOHCTB 1 1ab0paTopHOro o6opynoBaHms x

PCIIATE pacY€THBIC 3a/a4¥ C $BHO 3a37aHHON (u3nyeckoit
MOJIENIBIO, HCHIONB3ys (U3MYECKUE 3aKOHEI U IOPUHIIMIILL, HAa OCHOBE
aHalu3a yCIOBHA 3allaud BHIOMpATh pusmyeckyro Moxens, BBLIEIISTE
husuyeckue BenmHuMHEI u dbopmymnsl, Heo6x0mMMELE s €€ peleHus,
TIPOBOMIATE PACYETHl M ONEHUBATH PEAIBHOCTS IIOJIyYE€HHOTO 3HAYCHUS

U3UYECKON BENHIHHEL,

pemars Ka4eCTBEHHBIE 3aayH; BBICTPaUBATHL JIOTHYECKH
HENIPOTHBOPEUUBYIO LENOYKY DPACCY’KACHHH C OIOpOH Ha H3yYeHHbIE
33KOHBI, 3aKOHOMEPHOCTH M (H3MYecKue ABJICHUSA; HCIIONB3OBATh MpH
PCIICHAN Y4eOHBIX 3a7ay COBpEeMEHHbIE MH(OPMALIHOHHbIE TeXHOTOTHH
AT TIOMCKA, CTPYKTYPHPOBaHHS, HHTCPIPETAlMA H TpeCTABIEeHHS
yuebHOM u HayJHO-IIONYIAPHOK  mH(OpMaIy, NOMYYEHHOR u3
Pa3IMYHBIX HMCTOYHHKOB, KPHTHYECKH AHAM3UPOBATE MOTYYaeMyIO
HHpOpManmio;

TIPUBOJUTL TPUMEPH BKJIANa pOCCHICKHX M 3apy0eKHBIX
YYCHBIX-QU3MKOB B  pasBuTHe HayKH, OOBACHEHHE mporeccos
OKDYKAIOWIEro MUpA, B PasBHTHE TEXHUKH W TEXHOJIOTHH; MCIOJIB30BaTh
TeopeTHieckne 3HaHMS 10 ¢u3mke B IIOBCEHCBHOM KM3HM Ui
obecrieenuss GezomacHocTH Ipu  obpamenun ¢ mpuGopavm u
TCXHHCCKHMM YCTPOHCTBAME, JUIS COXpaHEeHMs 3MI0POBbA U coOMOaEHUS
HOPM SKOIIOIMHECKOr0 HOBENESHUSA B OKPYIKAIOIIEH cpexe;

pacnosHaBaTh pu3MYECKHe SBICHHS (mpomeccsr) u 06BACHSTS BX Ha
OCHOBC 3aKOHOB SJIEKTPONHAMHIKH ¥ KBAHTOBO} (usuxn: snexrpuyeckas
IIPOBOZIMMOCTB, TEIIOBOE, CBETOBOE, XUMHYECKO€, MarHUTHOE AeHCTRUS
TOKa,  B3aUMOJCHCTBHE MarHuTOB, SJICKTPOMAarHUTHAS  MHIYKIHS,
ACHCTBHE MATHUTHOT'O OIS HA TIPOBOMHHK € TOKOM M JIBHIKYIIHIitCS 3aps,
SNICKTPOMAarHuTHEIE  Konebanus  u BOJTHBI, IpSAMOJIHHEHHOS
aCIIPOCTPaHEHHE CBETa, OTpakKEHWe, LpeloMIeHNe, HHTepdepents,
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J(pPaKIEs | TONSPH3aLEs CBeTa, JUCIepCHi cBeTa, GOTOIEKTPHIECKHH
sdpexr (poTodddexr), CBETOBOS IABICHAC, BO3HHKHOBEHHE JIMHERIATOr0
cuekTpa ~ aroMa  BOJOPOZa, ecTeCTBEHHas M  HMCKYyCCTBCHHAA
PAZHOaKTHBHOCTD;

OImMChIBaTh  M3yUEHHBIE ~ CBOMCTBA  BEINECTBA (2IIeKTPHYECKHUE,
MATHUTHBIE, ONTHYCCKHE, SNEKTPHUCCKYIO IPOBOJAMMOCTE PA3TAIHBIX
Cpel) U DIEKTPOMArHUTHBIC spieHus (ITPOIECChl), HCTIONB3Y (hu3IecKue
BeNMUMHBL  ONEKTPHUECKHM  3apan, cuma  ToKa, ANIEKTPUYECKOE
HaNpsOKEHHE, JIEKTPHICCKOC COTPOTHBIIEHNE, PA3HOCTD [OTCHIUATIOB,
3ITEKTPOABHIKYLIAs CHIIA, paboTa TOKa, HEAYKIMA MarHUTHOTO 101, CHJIa
Awmrepa, cmna Jlopenua, MH/[yKTHBHOCTb ~ KaTyIIKH, 3HCPIHA
3IeKTPAYECKOr0 ¥ MArHHTHOTO mojiei, mepuoj ¥ JacTora konebaHui B
xonebaTenbHOM KOHTYpE, 3apsit B Chjia TOKa B IIPOLECCE TapPMOHHYCCKAX
3EKTPOMATHUTHBIX KOJNEOanuH, doxycHOe pacCTOSHHE W OITHHECKad
CcYJTa JTAH3BL, TIPH OTHCAHHMY NPABUJIBHO TPAKTOBATH bU3HICCKUN CMBIC
HCIIONB3YEMBIX BEIMYHH, HX oGo3HayeHnss M CNWHMIBL, YKa3bBaTh
dopMyIIEL, CBA3BIBAIONIAC NAHHYIO duzmdecKyio BENMHIMHY C APYTAMH
BeMUAHAMHE; ONMCHIBATE M3Y4YCHHBIE KBAHTOBBIC SBJIEHUSA U IPOIIECCH,
HCTIONB3Ys (U3MUecKue BEIMUUHBL CKOPOCTD 5IEeKTPOMATHUTHBIX BOJIH,
JUTHHA BONHBEI W 9acTOTa CBET3, SHEpIui H uMIyIIbe (GOTOHA, TEPHON
ToJTypacraza, SHeprus CBI3U aTOMHBIX simep, IpH ONKCAHUH NPABHIBHO
TpaKTOBaTh HH3MICCKHH CMBICIT HCIIOB3YEMBIX BEJTHIHH, HX 0003HAYCHHS
¥ eIMHMIB], YKa3bBaTh (QOPMYIBI, CBA3BIBAOIINC NaHHYIO QU3HYECKYIO
Be/MEEHY C JAPYTHMH BETHYMHAMHY, BEMUCIATE sHaveHue (QU3HICCKOH
BETHYIVHEI;

aHaTMsupoBaTh  (U3MYECKHE IPOLECCHL  H SBIEHHUS, HCIOIb3YA
du3uyeckue  3aKOHBl M ppummans:  3akoH  Oma,  3aKOHEI
[10CIIeIOBATENLHOTO A IapajlieibHOro COeIMHCHIA TPOBOJHUKOB, 3aKOH
Txoyns—Jlenua,  3aKOH SeKTPOMArHATHON ~— WHIYKIHH, — 3aKOH
HPSMOJTHHEHHOr0 PaclpOCTPaHEHAS CBETA, 3aKOHBI OTPaXXCHMs CBETA,
3aKOHBI IIPEJIOMIICHHS! CBETa, YPaBHCHHS dttamrreiina wis GoTosddexra,
3aKOH COXDAHCHMS OSHEPrHH, 3aKOH COXPAHCHIA MMITYJIbCa, 3aKOH
COXpaHEHMs: JIEKTPHIECKOro 3apijd, 3aKOH COXpPAHEHMs MacCOBOTO
qrcIa, TIOCTYTaThl bopa, 3aKOH pajuOaKTHBHOTO pacmnaja, TIpH ITOM
pasHYaTh CIIOBECHYIO dopMyIMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIpa)KCHHE ¥ YCIIOBAsA (TPaHHLEL, o6nacTi) IPUMEHIMOCTH,

ONpeNielisTh HANpPaBJICHHE BEKIOpa WHIYKIMH MArHATHOTO MIOJIA
IIPOBOJHHKA C TOKOM, CHIIBI Ammepa u cuiel JlopeHna; CTpOHTE H
OIICHIBATh H300paXKEHHe, CO3[aBacMOe INIOCKAM 3epKaIOM, TOHKOH
MUH30M; BBIMOJHATL SKCIEPAMEHTEl TI0 HcCieNOBaHuIO0 (PU3MIECKAX
4BEHM# ¥ TIPOLECCOB C HCIOIB30BAHUEM OpsSIMBIX, ¥ KOCBCHHBIX
W3MEpPEHUH: TIPH 3TOM (hopMyIupoBaTh npoGieMy/3afady H THIOTE3Y
y4eGHOTO IKCIICPUMEHT3, cobuparh YCTAaHOBKY U3 TPEIOKCHHOTO
oGopynoBanus, NPOBOJUTH  ONBIT M dopMyTHpOBaTh  BHIBOABL
OCYIIECTBIIATE MPAMBIC ¥ KOCBCHHBIC u3MepeHus QU3AYCCKUX BEMUIHH,
npu 3TOM BBIOHPAaTh ONTUMATBHBIE CII0CO0 M3MEPEHHs M MCIIONIB30BaTh
W3BECTHBIE METOIBI OICHKH [OrpeIMHOCTEH U3MEPEHHUH; HCCIe/I0BATE
3aBHCHMOCTH (DHU3MYECKMX BENWYHH C HCIIONB30BaHNEM [PAMBIX
W3MEPEHHH: TpPH ITOM KOHCTPYHpOBATH yCTaHOBKY, (HKCHpOBATH
pe3y/bTATEl TIONyYeHHOH 3aBHCUMOCTH (pu3MUeCKUX BEIMYMH B BHIC
Ta6yvm ¥ rpadMKoB, JeNaTh BEIBOJEI 10 pe3yibTaTaM HCCIENOBAHMS,
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codmonarte mnpaBmIa 6e30macHoro TPyla MpH [IPOBEAECHUU
HCCICNOBaHMA B  paMKax  yueGHOro OKCIICpUMEHTa,  y4ebHO-
HCCIIENIOBATENLCKOM M IIPOSKTHOH NEATENHLHOCTH G HCIIONIB30BAaHHEM
M3MCPHUTEILHBIX yCTPOUCTB U jlabopaTopHOTo oGopynosanus;

PeIIaTh pacy€THBIE 3a/1aYM C SBHO 3aAaHHON (usueckoit Mozenso,

HCIIONB3YS (PU3MYECKHE 3aKOHBI M IPHHLHIIEL, HA OCHOBE aHajM3a yCIIOBUs

3a1a4M BEIOHpATE busngeckyro Moxes, BBIICIIATH (DH3HYECKHE BEIHMYMHLL

¥ (GopMymsl, HeobXomuMEIE M ed PCIICHNS, TIPOBOAUTD pPACYETHl U

OLEHHBATE PEATLHOCTE IOyYeHHOTO 3HAYEHHS (QH3MICCKOl BEJIMYHHEL
€LIaTh KAYECTBEHHEIE 3a1a9n

BRICTPaMBATE JIOTHYECKH HEMPOTHBOPEUHBYIO LENOUKY PacCy K ICHHHA
C OMOpOH Ha M3y4eHHBIE 3aAKOHEL 3aKOHOMEPHOCTH H (hu3HYecKue
SIBIICHUSI; -

UCIIONE30BaTh IIPH peIleHWHM y4eOHBIX 3amaq COBPEMEHHEIE
MHOOPMAIHOHHBIE  TEeXHOJIOTHU AL TOHWCKA, CTPYKTYPHPOBAHMS,
HHTCPIIPETAMA M TPEACTAaBICHHUS YyueGHOM wu Hay4YHO-ITOIY ISIPHOM
MH(QOpPMANMY, NOTYYeHHOH wu3 Pa3IHYHBIX HCTOYHMKOB, KPUTHUECKHU
AHATH3UPOBATE NOJYIaEMYIO HH(OPMALIHIO;

OOBACHATD IPHHIINIEL AeHCTBHS - MaluH, TpHOOPOB H TEXHHYECKUX
YCTPOHCTB, pasmYaTh YCJOBHS HX Ge30MacHOro UCIIONIE30BAHHUS B
NIOBCETHEBHOM JKHM3HH, IMPHBOIHTE IPUMEPBI  BKJIaJa POCCHHCKHX H
3apYOCXKHBIX YYEHBIX-GU3UKOB B PasBUTHE HayKH, B OObICHEHUE
TIPOIECCOB OKPYXKAFOIIEr0 MHpPA, B PA3BHTHE TEXHUKY M TEXHOJIOTHiA;
HCIONB30BAT TEOPETHYECKUE 3HAHUS 110 (HU3HKe B DOBCC/THEBHOM )KHU3HU
At obecrneyenuss 6Ge3omacHOCTH OpH obpamienns ¢ mpuGopamu u
TCXHUYCCKAMH YCTPOHCTBAMHY, [UIS COXPAHEHHUS 3[0POBbS ¥ COOIIIONEHHAS
HOPM SKOJIOrMIECKOr0 OBEIEHHS B OKPYIKAMOImest cpene;

DopMBI TeKyIIEro KOHTPOIS U TIPOMEXYTOIHOH aTTECTAUNHU I 00YHAIONMXCS HUHBAUIOB
H 00y9alomuxcst ¢ orpaHAYeHHBIMH BOSMOMKHOCTAMHU 31OPOBBS YCTAHABIMBAIOTCS C yYeTOM
HH/MBUAYAIBHBIX ICHXODH3UTIECKUX 0COGEHHOCTEH (YCTHO, MCEMEHHO Ha Oymare, nmuceMeHHO
Ha KOMIIBIOTEpE, B (OPME TECTHPOBAHHUI H T.1L). Ilpu meobxomumoctu OpPeyCMOTPEHO
YBCIHICHHE BPEMEHH Ha MOATOTOBKY, a TAKKE IPENOCTABICHHE NONOJHATEILHOIO BPEMEHH LSt

IIOATOTOBKH OTBETA.
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