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TloacHATEILHAS 3ANHCKA
IIporpamma ro yueGromy mpesMeTy «(Dusuka» paspafoTaHa M COCTaBlIeHa B COOTBEICTBHM C
denepansHEIMroCy IapCTECHEBIM 00pa3soBaTesIbHBIM CTAHAAPTOM OCHOBHOTO ofmero o6pa3oBaHid, Ha
ocHoBe aBropckoit mporpamMmel A. B. Ilepnimkmn, H. B. ®wionosuy, E. M. T'ytauk «IIporpamma
ocHOBHOro o6mero obpasopanmi. Pmsnxa. 7-9 KIacCED
PaGouas mporpamma ofecrieqHBaeT BbINONHEH:E (eepaasHOro FoCYAapCTBEHHONO 06pasoBaTe/IbHOTO
CTaHAApTAa.

epeuens y1eOHUKOB.

1. ®Omuxa. 7 xnacc. YueGHuk (asTop A. B, Iepeimku).

2. Omsuka. § xmacc. Yaebuuk (asrop A. B. Ilepeimmxm).

3. Omsexa. 9 wiace, YueGHuk (astopsl A. B. [Teppmuxyn, E. M. I'yTHuK).

OH3KKa KaK Hayka 0 HamGosee OGIIMX 3aKOHAX NPHPOIEI, BEICTYNas B kKadecrse yJeOHOIO IpeAMETa B
1LIKOJIe, BHOCHT CYIIECTBEHHEIM BKJIAJ B CHCTEMY 3HaHHH 06 okpyxatomem MHpe, OHAa pacKpBIBACT POIE
HAYKM B OKOHOMHMYECKOM H KyJIbTypHOM pasBHTHH oOmiecTsa, cmocoSCTByer (OpPMHPOBAHMIO
COBPEMEHHOTO HAYWHOTO MHpPOBO33peHHS. IlIkonbHEM Kype ¢msukM — cHcTeMOOOpasylommpm
€CTCCTBEHHOHAYIHBIX YUeGHEIX NPEIMETOB, MOCKONbKY (H3HICCKHE 3aKOHBI JIEXKAT B OCHOBE CONCPAKAHMA
KypCOB XWMHM, Ouonormu, reorpadum, Texsonormd, OBX u acTpoHoMuM. ['YMaHHTapHOE 3HAUCHHE
(GH3HKM KAK COCTABHOM 4acTH oOmero ofpasoBaHys COCTOMT B TOM, YIO OHA BOOPYKACT LIKOMBHUKA
HAY4YHBIM METOIOM IIO3HAHHS, IO3BOJIAIOLINM [IOTY9aTh OOBEKTHBHLIC SHAHKS 06 OKPYKAIOWIEM MUDE.

Tenu usyuenns $H3AKH B OCHOBHO LIKO0JIE CIIERyIOmue:
- pasBUTHE MHTEPECOB M CIOCOBHOCTeH ydalpXCs Ha OCHOBe Iepelayd MM 3HAHMH H ONEITa
TIO3HARATENEHOM H TBOPYECKOH NeATEeIEHOCTH,
- TIOHKMAaHME YYAINEMKCS CMBICIA OCHOBHBIX Hay4HbIX TOHATHA H 33aKOHOB (H3HKM, B3aHMOCBS3H MEKIY
HHMH;
- (OpMHPOBAHHE Y YIAINUXCA TIPSACTARIEHHH 0 QHIHIECKOH KapTHHE MHpa.

NocTmawenme  >THX  Hedell  ofecmeumBaercd  peleHHeM — CJeQYIOMMX  3ajau:
- 3HAKOMCTBO YYAIHXCS ¢ METOZOM HAYUHOTO II03HAHHSA H METOJAMM HCCIIEHOBAHMNS OOBEKTOB ¥ SBMCHUIL
TIPHPO/EL;
- mpuobpeTeHHe YUAIMMHCA 3HAHMil O MEXAHWIECKHX, TEIUIOBLHIX, SMEKTPOMATHHTHEIX M KBEHTOBBIX
ABJICHHAX, GHBHYSCKUX BEIMUHHAX, XapAKTePH3YIOMMX ITH ABICHHU,;
- dopMEpoBaHHe y Yy4allMXcd yMeHWH HaOmofarb NPHPORHBIC ABICHHMA M BBIIOJHATL OIBITH,
naGopatopusle paoTl K BKCIEPHMEHTANTBHEIE MCCNCHOBAHHA C HCMONB3OBAHHEM H3MEPHTENBHBIX
npubOPoB,; IMHPOKO NPHMEHAEMBIX B IPAKTHYCCKOH KUIHM,
- OBNAJCHHE YYallUMHCA TAKMMH OOINEHAyTHHIMW IIOHATHAMM, KK MPHPOOHOE ABICHHE, SMIMPHYCCKH
YCTAHOBNCHEBIH (aKT, mnpofnema, THUIOTE3a, TEOPETHYECKHH BHIBOL, PE3YJIETAaT SKCIEPUMEHTANLHOH
IIPOBEPKH,
- NMORMMAHMe YJalIMMACS OTIH9MI HAYYHBIX JAHHBIX OT HENPOREPEHHOH HHOOPMALMHE, LIEHHOCTH HAYKH
IUISL YIOBJIETEOPEHHS GBITOBBIX, MPOH3BOICTBEHHEIX M KYNBTYPHBIX OTPEGHOCTEH YeIIoBeKa.

Ofmasn xapaKkTepHCTHKA y9e0HOTO MpeaMeTa:

Kypc $H3MKH B IpOrpaMme OCHOBHOTO o6wiero o6pa3soBaHus CTPYKTYPHPYETCs HA OCHOBE PACCMOTPEHHS
pazmuHEX HOPM ABEDKEHAS MATEPHK B IOpsAKe MX yonoxHeHud. DH3NKA B OCHOBHOM IIKoMe M3yJaeTcs
Ha YDOBHE DPACCMOTPCHMA SRACHHMA TIPHPOABI, 3HAKOMCTBAZ C OCHOBHBIMM 3aKOHAMH (GH3MKH M
TIPEMEHEHHEM 3THX 3AKOHOB B TEXHEXE K TOBCE/IHEBHON JKI3HH.

Jlna pemeHus 3aza4 (QOPMHDOBAHKS OCHOB HAYYHONO MHDOBO33PEHMA, PA3BHTHS HHTCIUIEKTYAIbHBIX
croco6HOCTeH W II03HABATENBHEIX HHTEPECOB INKONBHMKOR B IpOLEcce H3ydeHHs (M3MKH OCHOBHOE
BHHMaHHe YIe/LIeTCS He Iepe/iaye CyMMBI FOTOBBIX 3HAHWH, 8 3HAKOMCTBY C METO{aMH HayJHOTO MTO3HAHMS
OKPYKAIOWIEro MHPpA, MOCTAHOBKE IpoGiieM, TPeGyIOIHX OT YYAMXCS CaMOCTOSTEIBHON JIGATCTBHOCTH
Mo uX paspemeHmo. OHAKOMIIEHHE WIKONBHMKOB ¢ METORME HAYIHOIO NOIHAHHS MpEATIONATAeTCH
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NPOBOMTE LIPH H3YYeHHHM BCEX pasfesioB Kypea (H3HKH, a HE TONBKO NPH H3YYEHHH CIIELHAIBHOTO
pasnena «Dusuka B QUIHIECKHE METONbI H3YYEHHA IPUPOTEI».

Mecro kypea «®uzHKa» B yae6HOM nUrane:
IIporpamma paccamrana Ha 2 9 B Hegemo B 7, 8 k1 H 3 4 B Hegemo B 9 xo1. O6IIee YHCIO 9acoB HO
npeaMeTy 242 qacos.

IeHHOCTHbIE OPHEHTHPHI COXEPKAHAS yIeOHOro npeaMeTa «Da3EKray

LleHHOCTHEIE OPHEHTHPB! COTEPHAaHH Kypca GH3MKH B OCHOBHOMH TIKONE OMNpPEeASILIHOTCS CeLHbHAKOH
(MK Kak Hayku. IIOHATHe «UEHHOCTH» BKIIOUAET EIMHCTEO OBLEKTHBHOIO (cam ofBekt) u
CyOBekTHBHOTO (OTHOMICHHe cyOBeKTa K 0GBEKTY), TIO3TOMY B KavecTBe LEHHOCTHBIX OpPHEHTHPOB
¢uzieckoro 06pa3oBaHus BBHICTYIIAFOT OOBEKTHI, H3y4aeMBle B Kypce (M3HKH, K KOTOPBHIM ¥y
obyuarommuxcs (opMupyeTcs LEHHOCTHOE OTHOLIeHHE. IIpH  3TOM BEIyIYI0 pONb HTPAIOT
TIOSHABATCIILHBIC UCHHOCTH, TaK Kak JNAHHEIH y4eOHbif TNpeaMer BXOOMT B IPYNNY HpeIMETOB
TOSHABATE/IEHOTO  IHKIIA, TIHaBHAA LENB KOTOPBIX 3alUNOYAeTCs B HM3YYEHHM OPHMPORBL. OCHOBY
MOSHABATENMBHBIX UEHHOCTEH COCTABIAIOT HAYYHEIE 3HAHUA, HAYYHBIS METOMB] JIO3HANMSA, 2 HEHHOCTHDIE
OpHeHTalHH, GOpMHpYeMBIE Y 06YYalOmMXCS B IPOLIECCE HIYeHMS (HIHKH, IPOABIIIIOTCA:

* B IPH3HAHHH HEHHOCTH HAYIHOIO 3HAHHA, €TO [IPAKTUIECKOH 3HAYHMOCTH, AOCTOBEPHOCTH;

* B IEHHOCTH (PU3HYECKHX METOJIOB HCCIENORAHIA JKUBOH H HEXMBOM IPHPOLIEL,

* B IIOHHUMAHMH CIIOXKHOCTH H IIPOTHBOPETHBOCTH CAMOTO NPOLECCa MO3HAHHA KAK H3BETHOTO CTPEMIICHHA
K Hctune.

B kavecTBe 06beKTOB IEHHOCTeH TpyAa H GbiTa BBICTYIIAIOT TBOPYECKAA CO3UAATENBHAS HEATebHOCTS,
3MOPOBLIE 06PA3 JKA3HH, 2 IEHHOCTHHE OPHEHTAIHA CONEPIKAHMA Kypca QM3MKH MOTYT PacCMaTpHBAThCA
KaK (opMHpoBaHHe:

* YBaXKHTE/IBHOIO OTHOMEHH: K CO3HAATENbHOM, TROpYeCcKol NesTeIBHOCTH;
* HOHHMAaHHA HeOOXOMMMOCTH 5(ekTHBHOrO H 6e30IaCHOr0 HCTIOb20BAHHS Pas/HYHLIX TEXHHYECKHX
YCTpOHCTB;

* NOTpeGHOCTH B Ge3yCIOBHOM BEITIONHEHHH TPABWIT 6C30NMACHOrO HCLOMb30BAHUS BEIIECTE B
NOBCETHEBHOM JKH3HM;

* CO3HATENBHOrO BEIOOpa GyayleH npodeccHonANEHOM JesTeIbHOCTH.

Kype dusuki obnagaer BoamoxHocTaMH I8 GopMHpOBanms KOMMYHHKATHBHEIX LIEHHOCTEH, OCHOBY
KOTOPEIX COCTABIAIOT NPOLECC OOLIEHHs, IPaMOTHAA Pedb, a LEHHOCTHBIE OPHeHTALHH HaIpaBlIeHbl HA
BOCIIHTAHHE ¥ 00y TAIOIIHXCS:

* TIPaBHJIBHOTO MCIIOJIB30BAHE (PH3MIECKOH TEPMHUHONIOTHY M CHMBOTHKH;
* IOTPeGHOCTH BECTH MHAIOT, BLICTYIIABATL MHEHHE OMMIOHEHTA, VHaCTBOBATE B TUCKYCCHH,
* CIOCOGHOCTY OTKPBITO BLIPAKATH H aPIyMEHTHPOBAHHO OTCTAHBATH CROIO TOYKY 3PeHHT

Pesynerars: n3ydenus npeamera «Ouzurar:

JINYHOCTHBIMH pe3y.abTaTaMmu 06yYeHns PHIMKe B OCHOBHOMN NIKOJe SB/ISIOTCH:
- COPMHPOBAHHOCTE TIO3HABATEIIBHBIX HHTCPECOB, WHTCJUICKTYANBHEIX H TBOPUYECKHX CIIOCOGHOCTEH
yYaLEXCA,
- YO®KNEHHOCTE B BOMOKHOCTH NO3HAHHS LPHPONBI, B HEOGXOMUMOCTH PasyMHOI0 HCHIONB30BAHMS
AOCTIOKCHHH HAYKH H TEXHOJOTHH JUI1 JaibHEHImero Pa3BHTHA 4ENIOBETECKOro OOILIEeCTBA, YBAKCHHE K
TBOPIAM HAYKH H TEXHHKH, OTHOIICHHE K (H3HKE KaK HEMEHTY 0fINedeI0Bedeckoi KYJIETYPBI;
- CaMOCTOATEIBHOCTE B MpPHOODETEHHMH  HOBBIX 3HAHHMH W NPaKTHIECKAX  yMEHHii,
FOTOBHOCTE K BBIGOPY JKH3HEHHOTO IIYTH B COOTBETCTBUH ¢  COGCTBEHHEIMH HHTEPECAMH |
BO3MOXHOCTAMH;
- MOTHBaUMi 0Opa3sOBaTeBHON NEATENFHOCTH IIKOIBHHKOB HA OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOTO
nolxoaa;
- opMHpOBaHHe HEHHOCTHBIX OTHOINEHHI APYT K IpYTY, YUHTEIIO, aBTOPAaM OTKPEITHH H M300peTeHHit,
pesynpTaTaM o0ydeHHs.

MeranpeaMerHbIMA Pe3ysIETATAMH 00y4ennst QH3HKe B OCHOBHOH MIK0JIe ABIAIOTCS:
- OBIAZIeHRe HABLIKAMH CAMOCTOATEFHOrO MNpHOOGPETEHMS HOBBIX 3HAHHI, OpraHM3aUHH y4yeOHOH
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ACATEIIBHOCTH, TIOCTAHOBKH I€NEH, IUIAHMPOBAHHSA, CAMOKOHTDOJIZ H OLCHKH pE3YIBTATOB CBOEi

ACATEIIBHOCTH, YMCHUAMH TPSABHICTE BOSMOXKHBIE PE3Y/ETATE CBOHX HelCTBHI,

- NOHMMAaHHe PasiIIii MEXTY HCXO/HBIMH (AKTaMH U THITOTE3aMH AL HX OOBICHEHHS, TEOPETHIECKHMH
MOJIERIAMHA M PeaNbHEIME OGBeKTaMH, OBNAZEHAE YHHBEPCABHEIMH yIeOHBIMH AeliCTBHAMH Ha TIpHMepax
MMIoTe3 Wis OOBSCHEHHS M3BECTHBIX (aKTOB M IKCMEPHMEHTANBHOM IPOBEPKH BEIIBMTAEMEIX THIIOTES,

paspaboTKH TeopeTHIECKHX MOZieNeif poIeccoB WiTH SBIEHHIH;

- GopMEpOBaHHE yMEHHII BOCIIDHHHMATS, NMepepafaThlBaTs W NPENBABIAT: HHOOPMALIO B CIOBECHOM;
ofpasHolt, cHMBonMYeCcKo# (opMax, aHATUIAPOBAIE H NepepaGaTLIBaTh MOIyYEHHYIO HHDODMAIMIO B
COOTBETCTEBHH C IMOCTARNMEHHBIMH 3aa9aMH, BHIZEIATS OCHOBHOE COAEp/KAHHME NPOYMTAHHOTO TEKCTa,
HAXO/IMTH B HEM OTBCTHI HA MOCTABIIEHHEIE BOLIPOCH H H3MATETh €ro;

- npuobpeTeHne OMEBITAa CAMOCTOATENIEHOIO MOHCKA, aHaIu3a U 0T6Opa MEGOPMAIIY ¢ HCIIONL30BAHHEM
Pa3NMYHEIX HCTOUHHKOB M HOBBIX HH(OPMAIHOHHBIX TEXHOMOIHH ATA peIleHHs TO3HABATENBHEIX 3a/1a,

- PasBHTHE MOHOJOIMYECKOH M JHANOTHYECKOH pedd, YMEHHH BHIPRKATh CBOM MEBICJIH H CHOCOOHOCTH
BEICITYLIMBATH cOGeCeIHIKa, MOHMMATD €0 TOUKY 3peHNs, MPHU3HABATE IIPABO APYTOTO JENOBEKa HA MHOe
MHEHUE;

- OCBOEHHe I[IPHEMOB NEeACTBHMHA B HECTAHNAPTHBIX CHTYaIWAX, OBNAJIeHHEe 3BPHCTHYECKHMH MeTO[laMH
pemerHs npobieM;

- ¢opmuposanne yMeHMH paforare B IpyNne ¢ BBIIOJHEHHEM DAasIHYHBIX COLMANBHEIX PpONEH,

MPeNCTARIATE ¥ OTCTaHMBATH CBOH B3NLBL 1 yOeXKIeHHA, BECTH JUCKYCCHIO.

Obmumn npeaMeTHBIMH pe3yabTaramMu o0ydeRns (H3AKe B OCHOBHOH DIKo/IE ABJIAIOTCH:

— 3HAHMA O OpHpOAe BaxHEHITHX (H3MYEeCKHMX HABNEHWH OKPYKAIOUIErO MHpA H TIOHMMAHKE CMEBIC/IA
(H3MIECKAX 38KOHOB, PACKPHIBAIOLIHMX CBA3b H3YUEHHBIX SBJICHHH;

- YMEHH: II0JIB30BATHCA METONAMH HAYYHOIO HCCACHOBAHMs SBJICHWH IIPUPOAH, NPOBOAUTE HaGmromeHHs,
IIIAHWPOBATE K BBINIONHATL 3JKCOIEPUMEHTHl, 0OpalaTbiBaTh pesyNnbTaThl HM3MEpeHHM, MpEACTARNATH

PE3YNBTATEl H3IMEPOHHH ¢ NMOMOLBIO TAabNuL, rpaduKoB H GopMyN, 06HAPY)KUBATH 3ABHCHMOCTH MEXKIY
$uzIYecKMMM BelUMHHAMHE, OGBACHATS NOJMy4EHHRIE PE3YIETATH W [eNaTh BEIBOMBI, ONEHUBATE PAHMIEI
HOTPELTHOCTEH Pe3YETATOB H3MEPEHHIL;

- YMEHHA IPUMEHATbh TCOPETHYECKHME 3HAHMA MO (H3VKe Ha NpaKIuKe, pemars (GH3MYECKME 3aadH Ha

TIPHMCHCHHE MOTYYSHHBIX 3HAHHIT;

- YMCHHS M HaBBIKM NPHMEHATH [TONYYEHHEIE SHAHUS i OOBACHEHHS [IPHHLMIOB AeHCTBUS BacHeHIIHX

TOXHHYECKMX YCTPOHCTB, peIleHHs MNpakTHYeCKMX 3a1ad  TNOBCGAHEBHON IKH3HH, olecneyeims

6e30MaCHOCTH CBOSH JKH3HH, PALHOHANLHOTO IPHPONOTIONB30BAHKS B OXPAHE! OKPY)KAIOIIEH CPEMEL;

- opMHpoBaHHMe YGexIeHHs B 3aKOHOMEPHOH CBA3H H THO3HABAEMOCTH MBMEHMH IIPHPONEL, B

OOBeKTUBHOCTH HAYYHOIO 3HAHMA, B BHICOKOH LIGHHOCTH HAyKH B Pa3BUTHH MATEPHANBHON M XyXOBHOM

KYANLTYPSI JItonei;

- PasBUTHE TEOPETHUESCKOTO MBIIUIEHHS Ha OCHOB® (OPMHMDOBAHHA YMEHHI YCTAHABIMBATE (HAKTET,

PasTuyaTs NPUYHHEI H CJISACTBHA, CTPOUTD MOIENH H BEIABUIATh THIIOTE3bl, OTHICKHBATE K (OPMYIHPOBATH

AOKa3aTeNECTBA BEIABHHYTHIX THIIOTE3, BHIBOAMTL M3 SKCIEPHMEHTANTBHBIX (GAKTOB M TEOPETHUECKHX

Monenelt PUINYECKHE 3aKOHEL,

- KOMMYHHKATHBHBIE YMCHHA [OKIANLIBATE O PpE3YNbTaraX CBOEN0 WCCIEJOBAHHSA, YJAacTBOBATE B

FACKYCCHH, KPaTKO M TOWHO OTBEYaTh Ha BONpOCH, HCIIONE30BATh CNPABOYHYIO JIHTEPATYPY W APYTHE

HCTOYHHMKH HHGOpMALHH. )
YacTHBIMH DPEAMETHBIMM pe3yabTaramu ofydeHHs (AIAKe B OCHOBHOH mKoje, HA KOTOPBIX

OCHOBLIBAIOTCH 00IIHE PE3YILTATHI, ABIHIOTCH:

- NMOHEMAaHWe H CnocoGHOCTh OOBACHATL TakHe (HM3MYECKHE ABJIEHHA, KaK CBOGONHOE IIafeHMe Tell,

KoNeGaHMs HUTAHOTO M NPYMMHHOTO MAasTHHKOB, arMoc)epHOE [aBleHHe, Iylananme TeN, muchdysns,

Gonsluas cKMMAEMOCTS ra30B, Malad cKHMAeMOCTh KHIKOCTEH U TBEPHLIX TeJ, IIPONECCHl HCMAPOHHA |

TIIaRJIeHHA BEINECTRA, OXJIAN/IEHHE XUAKOCTH TIPH HCTIAPEHHH, M3MEHEHHEe BHYTpEHHEH SHeprHH Tena B

pesynpraTe Tewionepelayr WiM paGoTHl BHEINIHMX CHJI, 3MeKTPH3alMi Te)l, HAPEBAHHE MPOBOIHMKOB
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3NIEeKTPHYECKHM TOKOM, 3NICKTPOMArHWTHAd HMHIYKNUHSA, OTPAXKEHHEe W IIPEIOMICHHE CBeTa, MHCIEePCHA
CBET4, BOSHHKHOBEHHE JIMHEHYATOro CISKTPa H3NyYCHH;

- YMEHHS W3MepSTh PAcCTOSHHE, NPOMEXKYTOK BPEMEHH, CKOPOCTh, YCKOpPEHHE, MAaccCy, CHiy, MMITYIbC,
paGoTy CHIIBI, MOTTHOCTS, KMHETHYECKYIO SHEPTHIO, NOTEHIMATEHYIO SHEPTHIO, TEMIIEPATYpy, KOTHIECTEO
TEIUIOTH], YAGJHHYIO TEIUIOEMKOCTH BCINECTBA, YAGNBHYIO TEIUIOTY IUIABJICHHMS BELIESCTBA, BIDKHOCTE
BO3HYX4, CHITY NeKTPHYECKOTO TOKA, MMEKTPHICCKOS RANpshkeHHe, JNMeKTPHIECKH 3apsgX, JNEKTpHIecKoe
COMPOTHBIIEHHE, (POKYCHOE PACCTOSHHE COOHPAIOIIEH JIMH3b, ONTHYECKYIO CHITY JTHH3HI;

- BIIaOCHHE SKCIIEPHMEHTANBHBIMH METOJAMH HCCISZOBAHMA B IPONECCe CaMOCTOATENBHONO H3YUeHHA
3aBHCHMOCTH TPOHAEGHHONO IyTH OT BPEMEHM, VZUIHHEHHA IIPYXHMHEl OT IIDHJIOXKEHHOH CHIIBI, CHIIBI
TKECTH OT Macchl Tend, CHIIBl TPeHHs CKONBXCHHS OT IUIOIANH CONPHKOCHOBEHHS TEJ M CHJIBI
HOPMANBGHOTO JaBJIEHHs, CHIIBI ApXuMeZa oT 00beMa BEITECHEHHOHR BOMEI, IepHofia konebanuii MasTHHKA.
OT ero IJTAHEL, -00BeMa rasa OT JaBASHHA NPH IIOCTONHHOH TeMIlepaType, CHIBI TOKA Ha YYacTke LEMH OT
SMEKTPHUECKOTO HANDDKEHHA, 3NEKTPUYECKOIo COMNPOTHRIICHHS NPOBOAHHKA OT €0 UIMHH, IUIOINNH
HOTIEPEYHOr0 CeUeHHsI M MaTepHasta, HAIpaRleHHs MHAYKIMOHHOTO TOKAa OT YCNOBMH e€ro Bo3OyxieHms,
YI7Ia OTPaKEHHUS OT YIVIa MaJeHUS CBETA;

- MOHMMAHHWEe CMEICIAa OCHOBHEIX (DH3MIECKHX 3aKOHOB H YMEHHC TIPHAMCHATH MX Ha TIPAKTHKE: 3aKOHKI
muHampky HeioToHa, 3ak0OH BCEMHpHOIO TATOTeHMs, 3aKoHBI Ilackang M ApxHMMena, 3aKOH COXpaHEHH:A
MMIIyAECa, 33KOH COXPAHEHWsS JHEPIHM, 3AKOH COXPAaHEHHS 3MIEKTPHYECKOrO 3apsafa, 3akoH Oma ms
yqacTka Iely, 3akoH J[xoynsa-Jlenna;

- HOHMMaHHe NPHHOMIOB AeHCTBMA MAIUHH, NpHOOPOB M TEXHWYECKHMX YCTPOHCTB, ¢ KOTOPEIMH KayKabLi
9eJIOBEK MOCTOAHHO BCTpevaeTcd B TOBCEAHERHOM JKH3HH, U cniocoboB ofecneuenus 6e30MacHOCTH NIPH HX
HCIIONIB30BAHUH;

- OBJAfSHHE pa3sHOOOpasHEIMH cnoco0aMH BHINOMHEHHA PACHETOB MWL HAXOMIEHHs HeM3BeCTHOH
BEIIWIWHEI B COOTBETCTBHH C YCIOBHAMH IIOCTABICHHOM 3a7aYM HA OCHOBAHHH HCIIONE30BAHHA 3aKOHOB
uzyix;

- YMeHWE KCTIONb30RATS TIONYUEHHbIEC 3HAHUS, YMEHHS M HABLIKK B HOBCENMHEBHOM skM3HM (6EIT, SKOMOTHA,
oxpaﬂé 3[00POBBA, OXPAHA OKPYKAIOLIeH Cpeabl, TeXHHKa DE30IaCHOCTH B Ap.).

Conepsanne yaeGHoOro npegmMera:
1. Beegenue (4 u)
Ou3pka — Hayka o npupozne. Ousnueckue apnenns. Ousuueckue cBolicTra Ten. HabmozeHye | olmAcaHue
busuueckux apneHudt. Puznyeckye BeNHIHHBL M3MepeHns Pu3MIECKHX BEMMUHH: IJIHHBI, BpEMEHH,
TeMmiepaTypst. Pusnueckue npuéopsl. MexayHapoaHas cucTeMa eAHHAL, TOYROCTS X NOrPEIHOCTD
maMeperni. OUINKA ¥ TEXHUKA.
JlabopaTopHas pabota Nol «Onpedenenue yervl OenreHuUR uIMeEpUmMenbHozo npubopa.
IpexmerariMu pesyabTarami 00yueHns 110 JAHHOH TEME ABILTIOTCA:
- NoOHKEMaHHe PH3HYECKHX TEPMHHOB: TEJIO, BEINECTBO, MATCPHA;
- YMeHUE TPOBOAWTS HAOMONEHAA (U3MYECKUX ABIEEHi; H3MEPATh (PH3HYUECKUE BE/IMYHHEBL: PaccTOAHHE,
NPOMEKYTOK BPEMEHH, TEMICPATYPY; .
- BIQACHHE SKCIIEPHMEHTATEHEIMH METOJaMH HCCIICIOBAHMS HMPH ONPEHENCHHH LEHEl AENCHUs IIKAhI
rpuOOpa H MOrpeHOCTH H3MEepPEeHI;
- [IOHYMaHKe POJIH YIeHBIX Hallel cTpaHbl B pa3BHTHH COBPEMEHHOH (PHM3HKH ¥ BIMIHHM Ha TEXHMHECKIH
¥ COIMATLHELH nporpece.
2. llepsoravuannable CBeIeHAs 0 CTPOEHHH BemecTra (6 9)
CrpoeHne BemecTsa. OIBITE], JOKa3EIBAIONINe aTOMHOE CTPOEHHE BelllecTBa. TEIIOB0OE ABMKEHYE aTOMOB
H MoneKys1. bpoyHobckoe npiwxeHHe. Juddysua B rasax, )KHIKOCTAX H TBEPABIX Teax. BaauMoselicTeue
YACTHL BELIECTBA. ATPEraTHEIE COCTOSHMA BeulecTa., MOJETH CTPOEHMsS TBEPABIX Tel, KHEKOCTEH U
ra3oB. O0bAcHEHUE CBOHCTE rasoB, KHAKOCTEH M TBEPIBIX TeJl Ha OCHOBE MOJIEKYNAPHO-KMHETHUECKUX
TIpeCTARICHHH,
JlabopartopHasa pabora Ne2, Onpedenernue pazmepoe Mansix men.




o

IpeamernniMu pesyabTaTaMi 00y4deHHS IO JAHHOM TEME ABILIIOTCA:

- TIOHUMAH¥KE H CII0COOHOCTE 00LACHATE dhHsHueckie apiaeHHs: uddys3ud, 6omsImas CKUMaEMOCTS TasoB,
Manas CKUMaeMOCTS JKHAKOCTEeH H TREPABIX TElT;

- BIIaJieHHe SKCIIePHMEHTATLHEIMA METOAMH HCC/Ie0BaHHA NPH ONPeJENICHMH pasMepOB MalTbIX Tel,

- TOAMMARHe NPHYMH OpOYyHOBCKOrO JBKKEHHS, CMAUMBAHHA M HECMAWHBAHWA TEN; DPa3IU4UA B
MOJICKY/IIPHOM CTPOSHMH TBEPLIX Tell, JKUJKOCTel U ra3os;

- ymenue nonb3oBaThess CH M NepeBOAWThL eIHHHIIBI M3MepeHMA (HM3WYEeCKWX BEJHIMH B KpaTHEIC H
HONEHBIE e[UHHLIE;

- YMEHHE WCIONB30BATh IIONYHeHHEIC 3HAHMA B IOBCCHAHEBHOH M3HM (OHIT, SKOJOrHA, OXpaHa-
ORPYKAIOIICH Cpehl).

3. BsapmoneiicTeng tex (23 1)

MexaHuveckoe HpwxeHHe. TpaekTopua. [IyTe. PaBHOMepHOE M HepaBHOMepHOE ABHkeHHMe. CKOpOCTB:
I'padHKH 3aBHCHMOCTH IIYTH M MOQYJIA CKOPOCTH OT BPeMEHH ApikeHud. Muepmms, MueptHOCTE Tem
Baaumoneiictene Ten. Macca tena. Mamepenue Maccrl Tena. IlmotHoeTs BemecTBa. Cmna. Cina TOKECTH.
Cuna ympyrocru. 3akoH I'yxa. Bec Tena. Cpsa3pb MeKAy cHIOl TAOxecTy H Maccol Tena. CHna TAXKECTH Ha
OpyrHx IUlaBeraX. JluHamomerp. CrnoaeHHe JBYX CHII, HaNnpapleHHEIX @0 OfNHOH IpAMOH.
PasrogeiicTeyroman AByX cii. Cuna tpenusd. Ouzmdeckas npupona HebecHuIX Ten COMHEIHOM CHCTEMEL.
JlaGopaTopHele paboTe!

3. MamepeHHe Macchl Tela Ha pEIYaKHEIX BeCaX.

4. Usmeperne obbeMa Tedia.

5. OnpeneneHye MIOTHOCTH TBOPAOTO TeNa.

6. I'pamyvposanHre NPYyKHHBI 1 H3MEPEHHE CIJI JHHAMOMETPOM.

7. HaMepeHye CHABL TPEHUS ¢ TIOMOIIBIO AHHAMOMETpa.

IIpeaMeTHLIME pe3yabTaTaMH 0OydYeHHS o JJaHHOH TeMe ABAMIOTCS:

- IOHUMAHHUE | cIocofHOCTE 00BACHATE PH3HIECKHe ARNEHHA: MEXaHNYecKoe JBIKEHNE, PARHOMEPHOE U
HEPaBHOMEPHOE IBILKCHHE, HHEPLHS, BCEMHPHOE TATOTEHHE;

- YMEHHE H3MEpATH CKOPOCTh, MaCcCy, CIILY, BEC, CIUIY TPEHUS CKOJIBLKEHHA, CIUTY TPEHHA KaueHHd, 00beM;
IUIOTHOCTH TENa, PABHOMEHCTBYIOLIYIO OBYX CHI, AGHCTBYIOWIMX Ha TEJIO M HANPABACHHEIX B OAHY H B
[IPOTHBOTIONKHEIE CTOPOHEIL,;

- BIAIEHHE SKCICPUMEHTANBHEIMM METONAMM MCCNEAOBAHMA 32BHCHMOCTH: NPOMAEHHOr0 MyTH OT
BPEMECHH, YAJTHHEHHA NPYHKUHEL OT MPHIOKEHHON CHIBI, CHITB TKECTH TeJIa OT €re Macchl, CHITE! TPEHHUA
CKOJIEKEHHS OT IUIOINANH CONPHKOCHOBEHMA Tejl M CHIbl HOPMAIBHOIO IaB/ICHHS;

- IOHUMAKHe CMEBICIIa OCHOBHSIX (DM3HMYECKUX 32aKOHOB: 3aKOH BCEMHPHOTO TATOTEHHH, 3aK0H I'yKa;

- BIaJeHHe croco0amMy BHITOJIHEHMS PACUETOB MPH HAXOXEEHMH: CKOPOCTH (CpenHeif CKOPOCTH), ITyTH,
BpEMOHH, CWIBl TDKSCTH, BECA TeNa, IUIOTHOCTH Teja, o0BeMa, MACCH, CHIBl YOPYTOCTH,
PaBHOREHCTBYIOINEH ABYX CHJ1, HAIPABICHHBIX O OJHOH IPAMOL;

- YMEHMe HAXOIHTE CBI3b MKy GH3HUSCKUMH BeIMUHHAMMU: CHIOH THOKECTH M Maccoil Tella, CKOPOCTH co
BpeMeHeM M IyTeM, IUIOTHOCTH TeJla C €r0 Maccoit M 0O beMoM, CHITIOH TsSDKECTH M BeCcOM Tera;

- YMeHMe [TepeBOIUTE (QHIHYecKHe BEIHIHHEH 13 HecHeTeMHbix B CH u maoGopor;

- TIOHMMAaHHe TPHHINWIOB AeHCTBHUA NUHAMOMETpA, BECOB, BCTPEUAONIMXCHA B IOBCEAHEBHOW KH3HH, W
cnocoboB obecniegeHis 6€30IIaCHOCTH MPH HX HCIONB30BAHHH,

- YMEHHE WCIONE30BaTb [ONYUYEHHBIE 3HAHHA B MOBCEAHEBHOH xusHH (OBIT, SKONOTHA, OXpaHa
OKpYyKalomeH cpejis!),

4. NaBerne TBePABIX Te, MAAKOCTel H razos (21 1)

Hapnerue. JlapneHue TBepALIX Tel. JaBneHue raza. OOBACHEHHE AaBICHUA ra3a Ha OCHOBE MOJIEKYJIIPHO-
KHHeTHYECKHX NpeAcTaeneHuii. Ilepemada JapneHHs rasaMH H OKHAKOCTAMH. 3JakoH [lackans.
Coobmaromueca cocynel. AtMocdepHoe namieHWe. MeTonsl HiMepeHHA aTMOCHEPHOrO AABICHHA..
Bapomerp, MaHOMETp, NOpIIHEBOH MMIKOCTHBIUE Hacoc. 3akOH Apxumesia. YCHOBHA IUIaBaHHA Tell.
BoamyxomnnaBaHue.

JlabopaTopHrie paboTh!

8. Onmpenenexye BHTATKHBAIOLIEH CHIIBL, ASHCTBYIOMEH HA IIOTPYKEHHOE B JKHAKOCTD TEJO.

9. BeracHeHUe YCIIOBHIA ITABAHWA TENA B JKUAKOCTH.




IpeaMeTHBIMA pe3yIbTaTaMu o0y4eHUs [0 NaHHOH TeMe ABILIOTCA:

-. IOHAMAKHE H cII0COGHOCTD 00 BACHATD (H3I4ecKHe IBIICHHS: aTMOC)EpHOE NaBNeHHe, NaBICHHS
JKEIKOCTEH, Ta30B H TBEP/BIX TeJ, IUIaBaHue Tel, BO3AYXOTUIaBaHN e, PACTIONCKEHHS YPOBHS SKUKOCTH B
CcoOBImAONIEXCS COCY/IAX, CYIIECTBOBAHHE BO3AYITHOH 060m0uky 3eMITIO; CIOCO0E! YMEHBIICHAS K YBEIH-
9eHHAA JaB/CHHEY,

- YMEeHHE W3MepATh: aTMocepHOE HABNEHMe, AABICHUE JKHEKOCTH Ha JHO W CTEHKH COCYAR, CHIY
ApxumMena;

- BllajieHHe SKCTIePAMEHTANBHEIME METOXAMH HCCIENIOBAHHSA 3ABHCHMOCTH: CHUIEI ApXHMeIa OT obveMa
BHITGCHEHHOMW TEOM BOJIB], YCIOBMIl IUIABAHKS TeNa B JKHAKOCTH OT AEHCTBHA CHIIEI TAKECTH H CHIIEL
Apxumena;

- [IOHHMAaHWE CMBICHZ OCHOBHEIX (PM3HUYECKMX 3aKOHOB M YMEHHE NPHUMEHATh HX Ha NMpPaKTHKe. 3aKOH
TTackani, 3aKOH ApXHUMena;

- IOHMMaHHE TIPUHLIMIOB AeHCTBUA 6apoMeTpa-aHepOK 2, MAHOMETPA, IOPIIHEBOro KHUAKOCTHOIO HACOCa,,
TH/IPaBIMIECKOr0 Tpecca H ¢rocofoB ofecnedenus 6e30macHOCTH NPH WX HCMO/IB30BAHNH;

- BUaNeHHe crocoBaMHM BHIMOJHEHHs PACUETOB JUIA HAXOXKICHHA: JAaBNSHHS, TABICHHA XUAKOCTH Ha NHO H
CTEHKH COCY/I3, CHIIH APXMMeZa B COOTBETCTBHH C MOCTABJICHHOM 3afiauell HA OCHOBAHHH HCIIONE30BaHMA
3aKOHOB (PU3MKH;

- YMEHME WCHONL30BaTh INONYUeHHb® 3HAHMA B IIOBCCIHEBHOH JKH3HHM (oxonorws, OFIT, OXpaHa
OKpyzKatomleH cpesr).

5. Pa6oTta u MomuocTs, Jueprra (16 1)

Mexarwaeckas paora. MommHocTs. IIpocTete MeXaHW3MEL. MOMEHT CHIIEL, Y CIIOBHSA DAaBHOBECHS prIdara.
«3010T0® TIPABHIIO» MeXaHMKH. Buie! pasHoBecHs. KoadguimenT roesHoro ne#cTeuns (KIID). 3neprusi.
IloTeHUHATEHAA M KHHeTHdecKas sHepras. IIpespalneHHe SHepra.
JlaGoparoprrie paboTh

10. BeracHeH#€e YC/IOBHA paBHOBECHS phIdara.

11. Onpepenenue KIIJI npu nomsemMe TeNa 10 HaKIOHHOH IUIOCKOCTH.
IIpexMeTHLIME Pe3y/bTAaTaMB o06ydeHnA O AHHOH TeMe ABJIAIOTCA:
- NOHMMAHKE W CHOCOGHOCTh OOBACHATH (pusHYecKue SBNEHHA: PaBHOBECHE Tell, NPEBPAICHHEe OXHOIO
BH/1a MEXAHHYECKOM 3Hepruu B APYyro#;

- YMEHHE H3MEpATh: MEXAHWUecKyro pafoTy, MOLIHOCTh, IVIEI0 CHIIBL, MOMEGHT CHUIBI, KILA,
HOTEHUMATTEHYIO U KHHETHISCKYIO SHEPTHIO;

- BIAfEHHE SKCTISPHMEHTATILHEIMHI METONAMH HCCIEA0BAHHS [IPH OTIPE/IeNeHHH COOTHOIICHMUS CHIL H IUIeH,
IJIst PABHOBECHS PHIUAra,;

- IOHMMAHHE CMEICIIA OCHOBHOrO (MBHYECKOrO 32KOHA: 3aKOH COXPaHEeHMs SREPriy,;

- NOHMMAHMe [PHHIMIOB NeHCTBHA ph9ara, 0JI0Ka, HAKIOHHOH IUIOCKOCTA M crocobos obecrievennsi
6e30MacHOCTH pH HX MCTIONB30BAHNY;

- BIAJEHME CHOCOOGAMHM BHILOJIHEHHS PAcyeToB M1l HAXOXKISHHMS: MexaHudeckoll paGoTel, MOINHOCTH,
YCIIOBUA PARHORECHS CHT Ha phlyare, MoMeHTa crithl, KI1JI, KuHeTUeckoH H MOTeHITHATBHONH SHEPTHE;

- yMeHMe WCTONB3OBATE TOMydeHHble 3HAHMA B IOBCEJHSBHOH JKU3HH (3KOMOTHA, Obtr, OXpaHa
OKpYy:Kalomeit Cpensl).

=

8 xnace
1. TewioBble apaenns (26 1)

TermmoBoe ABWXEHMe, TeIUIOBOe paBHOBeCHe. TemnepaTypa. BHyTIpeHHAs 3SHEprui. PaGota u
TerTonepenaya. TerTonpoBoAHOCTh. KoHBekuus. Hamydenne. KommdecTBO TEIUIOTEL Y nensHada
TeIUIOEMKOCTE, Pacdyer KoMu4ecTsa TEILIOTH TIPH TerwioobmeHe. 3aKOH COXpPAHEHMA H TIpeBpallcHHA
JHEPTHH B MEXAHWYECKHX M TCIUIOBBIX mporeccax. ILTaBneHye ¥ OTBCPICBAHME KPHCTAUIHICCKHX Tel.
VienpHas TemIoTa IvlaBnesns. Mcnapenue M konpeHcaums. Kumenue. Bnaxaocts Bosfyxa. YacineHad
Temwiota mapooBpasoBanmsi. OOBACHEHHME H3MEHEHMS arperaTHOro COCTOAHHA BCINECTBA HA OCHOBE
MOJIEKYIApHO-KiHeTHueckix npencraBnenuil. IIpeoOpasosaHme 5SHeprmM B TEIUIOBRIX MalUiHaXx.
JlBuratens BHyTpeHHero cropanus. Ilaposas TypGmma. KIIJ[ Terumosoro asurarend. SKOIOTHYECKHE
npo6IeMbl HCIIOJIB30BAHMS TEIUIOBEIX MALIKH.



JaboparopHbie paGoThl

1. CpaBHEHHE KOJIMYECTB TEIUTOTE IIPH CMCIIMBAHAH BOZBL paszHOH TeMIepaTypEl.

2. HamepeHue yAenbHOH TETOSMKOCTH TRBEPAOTO TEAA.

TipeaMETRBIME Pe3YIbTATAMEA 00y4eHHA 10 JaHROH TeMe SBIAFOTCA: "
. [OHMMaHHe: W CHOCOGHOCTH OOBACHATE (QU3HUeCKMe ABNCHHA: KOHBCKLWH, W3Ty4eHUS,
TeTUIOfIpOBOJHOCTh, W3MEHEHHo BHYTpeHHel SHEpTHM Tela B Pe3YJETATe TeIUIONepe/ati WIH -paGoTEL
BHEIIHWX GUJI, HeTIapeHye (KOHISHCAllHA) U TUIABICHIe (oTBep/eBaKye) BeINecTsa, OXIK/CHAS KUIKOCTH
IPY HCTIApEHHH, KHIICHHE, BEINAICHHE POCHE;

- YMCHHE H3MEPATD: TEMIIEPATYPY, KONHHCCTBO TEMNIOTEL, YASMIBHYIO TEIIOCMKOCTE BCIIECTRE, YACABHYIO.
TEIUTOTY IUIABJICHUA BEIICCTBA, BIAKHOCTE BO3/IYXa;

- BlajeHue SKCIIEPHMEHTAIBHBIMH METONAaMH HCC/ISIOBAHMI: 3aBHCHMOCTH OTHOCHTENIBHOR BIKHOCTH:
BO3TyXa OT JABJIeHHS BOJSHOIrO Mapa, COAEpHamlerocs B BO3NYXE IMPH JAHHOH TeMIeparype; ABTEHM:
HACHIIEHHOTO BOASHOLO 1apa; ONpeeNeHHs yASIbHOH TSIIOEMKOCTH BEIIECTBA,

- NOHUMAHHE NPHHIMANOB ACHCTBMS KOHIEHCALMOHHOTO M BOJOCHOIO THIPOMETPOB, ICHXpOMETpa,
JBUTATENs BHYTPEHHEr0o CropaHHs, HapoBOH TypGUHBI M ¢cnocoboB obecreyenns 6e30MacHOCTH IPH HX
HCIIOTB30BAHMH;

- [OHWUMAHME CMEICJA 33KOHA COXPaHeHWs M IIpeBpallCHHs SHEPrHM B MEXaHMYECKHX H TEILIOBBIX
mpoleccax M yMEHHEe IPUMSHATE €70 Ha TPAaKTHKE;

- BlIajieHHe crocoGaMy BHIIOIHEHHS PACYSTOB i HAXOMISHHS: YACNBHON TETUIOEMKOCTH, KOMMIeCTES,
TEIUTOTE, HEOGXOMUMOTO /Uil HATPEBAHMA Tela MM BBIIG/IIEMOTO MM IIpH OXJILKACHMH, YIeNBHOH
TETOTE CropaHHs TOIUTHBA, YACHBHOM TETOTHl IUIARJIEHNUI, BIKHOCTH BOYXA, yaemsHOH TeIIOTEL
napoobpasopanus ¥ koRneHcaryu, KILJL Tehosoro ABurate:ts;

- yMeHFE WCIONB30BATh [MONYHEHHBIE 3HAHMA B MOBCEJlHEeBHOM xM3HM (PKonormsa, OBIT, OXpaHa
OKpYXaromeH cpesit).

2. DleKTpHUeCKAe SBIeHAS (26 %)

Drnekrpuzaupa  Ten. JiBa poja ICKTPHYCCKUX  3apAIOB. BaauMopelicTeue 3apOKeHHEIX TeIL
TIpOBOAEUKY, . AUSJICKTPUKH H  [OTYNPOBOMHHKH. DIeKTPHYCCKOEe IONie. 3aKOH — COXPaHCHMA,
SNCKTPHUECKOTO  3apsia. JIeMMMOCTB  SMEKTPHYECKOro  3apaja. Snextpod. CTPOSHHE ATOMA.
OnexTpHYeCKHit TOK. JIGHCTBHE 3NIEKTPHYECKOTO NOJA HA JMCKTPUIECKUE 3APSANEL. HCTOUHPKH TOKA.
PnekTpudeckas uers. CHla TOKa. JNeKTPUIECKOe HANPIKEHHE. DIEKTPHIECKOR corfpomrsneﬁue. 3axoH
Oma 1% y4actka Uermn. IlocAeqoBaTelBHOS H NApajUiejbHOC COCAMHCHHC npoBojHUKOB, Pabora u
MOITHOCTE SIEKTPHYECKOro Toka. 3akoH Jhxoyns—Jlenua. Konpencarop. [NpaBwia Ge30MACHOCTH npu
pabote ¢ MeKTponpHOOPAMH. :
JlaGopaTopHple paGoTht
3. C60PKB. siteKTpAYecKoil I K M3MEPEHHE CHIBI TOKA B €8 PA3MITIHBIX YHaCTKAX.

4, U3MepeHue HaIPsDUKEHHS! Ha PAsIIIHBLIX yIACcTKax JIEKTPUIECKOH ETH.

5. PeryJvpoBaHye CHIIEI TOKA PEOCTATOM.

6. ViaMepeHHe CONPOTHBIICHH: NPOBOHAKA IIPH MOMOUIH aMITepMeTpa | BONETMETPA.

7. UsMepeHue MOIIHOCTH H paboTHI TOKA B 3MeKTpHIecKoi amIre.

TpexMeTHLIME pesy/IbTaTamMu OGYIeHHs 1o JIaHHOU TeME ABIAIOTCA!

- [OHWMaHHe ¥ CHOCOGHOCTH OOBACHATH (U3HUSCKHe ABICHHA: 3MSKTpU3AlMA TeJl, HarpepaHHe
TIPOROJHKKOB 3MEKTPHYECKMM TOKOM, XIEKTPHUECKMH TOK B MeTaiaX, 3ICKTpHISCKHS ABIIEHUS C
TIOZMIIMH CTPOSHHs aTOMA, AEHCTBHA MEKTPHIECKOTO TOKA; '

- yMeHHe M3MEpATh: CHIy 3NeKTPUUECKOro TOKa, MCKTPHHECKOS HANPIKEHNUC, 3NMEKTPUYCCKH 3apa,
HIEKTPHYECKOe COTIPOTHBIICHHE; '

- BIANICHWE SKCIIEPHMEHTATLHEIME METOAaMH HCCIeNI0OBAHHK 3aBHCHMOCTH: CHIIBI TOKA HA yHaCTKE ICIH
OT BMEKTPHYECKOTO HATIPSDKEHNA, JICKTPHYECKOTO CONPOTHRIICHHS [POBOLHAKA OT €ro ATHHEL IOMAME
TIONEPEHHOro CeYEHHs U MaTepHANa; .

- HOHAMAaHME CMBIC/A OCHOBHBIX (H3HYECKUX 3aKOHOB M YMEHHE NMPHMEHATb WX Ha IPAKTHKE: 3aKOH
COXpAHEeHHs HIEKTPUHCCKOTO 3apsza, 3aKOH Owma s ydacTKa nen, 3akoH Jhxoyns— Jlenua;

- [OoHMMAHMe MNpHEIMIA ACHCTBHA SMEKTPOCKONA, DIEKTPOMETPa, TAILBAHMHYECKOIO JIIeMEHTa,
axKyMyJIsTopa, (OHApHKa, peocTaTd, KOHACHCATOPA, JAMIBI HAaKAMBAHHA H crocoGoB  ofecHeHeHu
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fe30macHOCTH NpH HX HCIIONB30BAHHH,

- BJaleHHe CrocobaMH BEIIONHEHHA pacueroB [l HaXOXIEHWS: CHIBl TOKA, HAIPSIKEHHS,
CONPOTHBIEHH NpH NAapauleIbHOM H TIOCHENOBATENEHOM COEOMHEHHH IIPOBONHMKOR, YOEIBHOTO
CONPOTHBJIEHHA TPOBOAHHMKA, paboTEl W MOIHOCTH 95JIeKTPHYECKOTO TOKA, KOMMYECTBA TEIUIOTEHL,
BEIAEIIIEMOTO TPOBOJHMKOM ¢ TOKOM, €MKOCTH KOHIeHcaTopa, paboThl 3IIeKTpHYEcKOro MoJIs
KOHJIEHCATOp4, SHeprHH KOHAeHCaTopa;

- YMeHHWe HCMOMB30BATh [IONYYeHHBIE 3HAHHA B TIOBCGOHEBHOH »u3HM (3Koyorus, OBIT, oxpana
OKpyKaromel cpelpl, TEXHHKA 6e30I1aCHOCTH).

3. JnexTpomaranTHbIE ABeHAA (7 )

Onsrr 3peresia. MarauTHOe none. MarHHTHOE NoMe IpSMoro TOKa. MarHHTHOE ToJie KATYIUKH ¢ TOKOM.
[loctoanHble MArHMTHL. MarHMTHOE [OJIE IOCTOAHHBIX MArHMTOB. MarHuTHOe noNe 3eMIH.
BzaumopeiicTBHe MarHHTOB. JIeHCTBHE MArHWTHOTO NOJIA HA TPOBOJHHK C TOKOM. ODNEKTPHYECKHI
OBUTATEIb.

JlabopaTopHEle paboTel

8. Cbopka dnekTpOMATHHMTA H HCITBITAHUE ero JeHCTBHA.

9. Hsyuenne 51eKTpHYECKOTC IBUTATENA OCTOSHHONO TOKA (Ha MOJEIH).

ITpenmerHsiMu pesyabTaTaMu o0yUEHHS 110 JaHHOM TEME ABJIAIOTCS:

- NOHMMAHME M CNOCOOHOCTE OOBACHATH (H3MUECKHE SBICHHS: HaMarHHYEHHOCTB JKENe3a M CTalw,
B3aHMOJIEHCTBHE MATHHTOB, B3aHMOJEHCTBME NPOBOIOHHKA C TOKOM W MATHMTHOM CTPENKH, HECTBHE
MAarHATHOTO T10/IA Ha NPOBOJHMK C TOKOM;

- BlalieH¥e 3KCIEePHMEHTAMBHLIMH METOAaMH HCCIeOBaHH] 3aBHCHMOCTH MAFHWTHOIO AeHCTBHA
KaTYIIKH OT CHITEI TOKA B LETIH;

- YMEHHe MCIOJIB30BATh MONYYeHHElE 3HAHMA B IMOBCEMHEBHON MM3HM (SKOJIOTHs, OHIT, OXpaHa
OKpy»aromei cpenEl, TeXHHKa 0€30IIacHOCTH).

4, CBeToBblIe fiBJIeHA (9 1)

Herounuku ceera. IpaMonuHeiinoe pacnipocTpaHeHue ceera. Buaumoe nerkenue ceeTrn. OTpakeHHe
ceeTa. 3aKOH oTpaxxeHH: ceeTa. [Tnockoe 3epkano. Ilpenomierde cBeTa. 3aKOH MPEIOMIEHHS CBETA.
JIuK3kL. MOKyCHOE pacCTOAHHE THH3bL. OITHYecKas cHila THA3LL H3oGpaxkeHus, fasaemple THH30M. [1a3
Kak OnTHYecKad cHeTeMa. ONTHYecKHe IpUGOpEL
Jla6oparopueie paGoTE!

10. IMomyuenre H300paskeHHs IPY IIOMOLIH JIMH3EL.

IlpeaMeTHLIMH pe3ybTaraMi 00ydeHNs [0 JaHHOH TeMe ABJIAHOTCA:

- NOHHMaHHe H cnocoOHOCTh OOBACHATE PH3HYECKHE ABNSHUA:IIPIMOIUHENHOE PACITPOCTPAHEHHE CBETR,
o0pa3oBaHve TEHH H NIOYTEHH, OTPAXKEHHE U NpeNiOMIICHHe CBETa,

- YMEHHE H3MEPATE HOXYCHOE PACCTOAHHE cOOHpAIOIel THH3EL, OTITHYECKYIO CIUTY JIHH3BL,

- BIANEHHE DOKCICPHMEHTANEHBIMH METONAMH HCCISJOBAHHA 3aBUCHMOCTH: HM300DaXEHMI OT
PACHONIOKEeHHUs TaMITEl Ha PAa3IHYHbIX PACCTOSHUAX OT JMHSHI, YIJIa OTPOKEHHA OT YIVIa MAZieHusd CBeTa Ha
3epKao;

- MOHMMaHHE CMBIC/Ia OCHOBHBIX (PH3HUECKHMX 3aKOHOB H YMEHME IPHMEHATh WX Ha MNPaKTHKE: 3aKOK
OTPaXKEHHA CBETA, 3aKOH MPEJIOMJIEKHA CBETa, 3AKOH NPAMONMHEHHOTO paclpocTpaReH:s CBETa;

- paszmudaTh GOKyC MMH3BL, MEEMBIE QOKyc H QoKycHOe pacCTOSHWE JMH3bI, OINTHYECKYIO CHILY JTHH3E H
OIITHYECKYIO OCh JIMH3BL, COOHPAIOLLYIO H pacCEeMBAIOIIYIO JIMH3BI, H300paKeH , JaBaeMble coGHpaomei
H pacceHBarOIeH JTHH30H;

- YMCHHC HCIONB30BATE MONYUSHHEIC 3HAHMA B TOBCENHEBHOH >ku3HH (KoNorud, OBIT, OXpaHa
OKpYKaroIleH cpearl).

9 xaace

1. 3axoHbI B3aHMOJEHiCTBHI H ABRKEHHS Teu (351)
- HIpamonuneiinoe pasnomepnoe deurcenue

- Ilpamonuneiince pashoyckopernoe oguicenue

- 3axonst ounamuxu

- Hmnynsc mena. 3axon coOXpanenn umnyasca



Mateprainbias Touka. Cucrema orcyera. Ilepemernenue. CKOPOCTh MPSAMONHHEHHOrO PaBHOMEPHOIO
ApipkeHHA. IIpAMONUHedHoe paBHOYCKOpEHHOE [BIUKEHHe: MIHOBEHHAS CKOPOCTh, YCKOpEHHE,
IlepeMenieHre. ['paduKy 3aBHCHMOCTH KMHEMATHHYECKMX BENMMHH OT BPEMEHH DM PaBHOMEPHOM H
PaBHOYCKOPEHHOM [JBIKeHHH. OTHOCHTEIBHOCTE MEXaHHYECKOTO IBIDKEHHA. | eoleHTpudecKas K
FeJTHOLUEHTpHYeCKas CHCTEMBI MHpa. Muepmmanbnas cucrema otcdera. 3akoHn Heroroma. CsoBonnoe
nageHHe. HesecomocTs. 3akoH BceMupHOTo TAroTeHHA. [HckyccreeHHble cyTHukd 3emin.] 1 WMityasc.
3aKkoH coXpaReHH HMITyJibea. PeakTHBHOE qBIDKEHHE,

JIabopaTopHsie paboTE

1. Hccreporanne paBHOYCKOPEHHOTO ABIDKEHMS Ge3 HadambHOK CKOPOCTH.

2. Hsmepenue ycKopeHHs CBOGOIHOTO MaIeHHES.

IpenMeTHBIMH pe3ybTATAMHE O0YUeHHS [I0 JAHHOM TeMe ABIAIOTCA:

- IOHHM&HHE ¥ CTIIOCOOHOCTD ONHCHIBATE H O0HACHATD (PHBHYSCKUE ABIEHHA: TIOCTYIIATENILHOE IBIDKCHYE,
CMEHa JHA H HOYM Ha 3emite, cBOOGOLHOE TANEHHE TeJ, HEBECOMOCTh, ABMIKEHHE IO OKPYXKHOCTH C
TOCTOSHHOM 0 MOTYJIIO CKOPOCTEIO;

- 3HaHHE ¥ CIOCOOHOCTE JAAapaTh OMpENeNeHHs/ONMMCaHud (GH3HYECKHMX TIOHATHIt: OTHOCHTENBHOCTE
OBIDKEHHS, IeOLCHTPHYEcKass M TeMONCHTPHYECKAA CHCTEMBI MHpa; [IepBag KOCMHYECKas CKOPOCTE],
PEaKTHBHOS IBWKeHMe, (H3MIecKHX Mofenefl: MaTepHaibHAA TOYKA, CHCTEMa OTCYETA; (PHIMUECKHX
BOJIMYHH: TIePeMEIleHHe, CKOPOCTh PABHOMEPHOTC NPAMOIHHESHHOTO OBHXKEHHs, MCHOBEHHAS CKOPOCTE H
YCKODEHHEe IIpH DPaBHOYCKOPEHHOM MPAMONMHEHHOM IBIKGHHH, CKOPOCTE M UEHTPOCTPEMHTENLHOE
YCKOpeHHe NIPH PaBHOMEPHOM ABIDKEHHH Tela IO OKPY)KHOCTH, UMITYSIBG,

- NMOHMMaHHe CMBIC/A OCHOBHEIX (PH3MYECKHX 3a8KOHOB: 3aKOHE! HEIOTOHA, 32KOH BCEMHPHOTO TATOTEHHH,
3aKOH COXpaHeHHA HMIIYJIbCA, 3aKOH COXPAHEHHs 3HEPTHH M YMEHHE NIPHMEHATE HX Ha IIPAKTHKE;,

- YMeHHE NIPHBOJHTH NPAMEPH] TEXHHIECKHX YCTPOMCTB H JKHBEIX OPraHH3MOB, B OCHOBE II€peMElIEHHS
KOTOPBIX JIEKHUT PUHLIAI PEaKTHBHOIO NBKH)KEHHA; 3HAHHE U YMEeHHe 00BACHATE YCTPOMCTRBO W HeiicTBHE
KOCMHMYECKHX paKeT-HOCHTeelH;

- YMEHHE U3MEPSITh: MTHOBEGHHYIO ~ CKOPOCTB d  YCKOPEHHE UPH  PaBHOYCKOPEHHOM
NPIMOMHHEHHOM JIBIOKEHHH, IEHTPOCTPEMHTENBHOE YCKOPEHHE IpH pPABHOMEPHOM JBM)KEHHM IO
OKPY>KHOCTH;

- YMCHHC MCIIOJIB30BaTh I[ONYICHHEIe 3HAHMA B IIOBCEIHEBHOH JKHM3HHM (OBIT, 3KONOTHA, OXpaHa
OKpY:KalOIeH cpelipl).

2. Mexanuueckne Ko1e6aHAA H BoaHbl 3BYK (15 1)

KoneGarensroe gewkenne. KonebGanusa rpysa Ha mpysuue. CeoGommsie korebanms. KoneGarenpHas
cucteMa.  MastHuK. AMINMTYda, DepHo), dvacToTa koneGammit. [[apmoHMueckHe KoneGaHms].
IlpeBpalueHse SHeprdH NpH KONEOATENBHOM IBIDKEHHH. 3aTyXalomue KoneGaHusi. BEIHy:KIeHHble
konebanys. Pesonanc. Pacnpoctpanenne komeGanuii B ynpyrux cpegax. IlomepedHsle M NpOmONEHbIE
BONHEL. Jmuna BonHEL CBA3b ITHHB BOJIHEI CO CKOPOCTHIO €€ PACTIPOCTPAHEHH M EPHONOM (YacToToi).
3syKkoBeie BONHEL. CKOpoCTh 3ByKa. BEIcoTa, TeMOp H IPOMKOCTE 3ByKa. 3X0. 3BYKOBOH pe3OHaHC.
[MaTepdepermia 3pyka).

Jla6opaTopnas paora

3. Hcenenosanue 3aBUCHMOCTH TIEPHO/A H HACTOTH! CBOOOAHBIX KoJieGanuii MasTHUKA OT IVIFHEL ero HHTH.
IpeavMeTHLIMH pe3yJIbTaTaMB O0YUeHHs 110 JAHHOH TeMe ABIIIOTC:

- HNOHNMAHWe M CIOCOOHOCTE ONMCHIBAT> M OOBACHAT: (PH3MYecKHe SBASHHH: KoJeGaHHs
MaTeMaTHIeCKOTO M NPYKHHHOTO MAasTHHKOB, PE30HAHC (B TOM YHCIE 3BYKOBOM), MeXaHHYECKHE BOSTHBI,
JUTHHA BOJIHBI, OTPaXKCHHE 3BYKA, 3XO0;

- 3HaHHe W CHOCOOHOCTh [aBaTh ONpENENCHHs (UIMYCCKUX MOHATHI: CBOGOAHBIE KOIeGaHHs,
KonedaTeNbHas CHCTEMA, MATTHUK, 3aTyXaloOmue KoneGaHus, BEIHYXICHHEIE KONeGanus, 3BYK H YCIOBHA
€ro PAaclpoCTPaHeHHs; (QU3HIECKHX BEIHYMH: AMIUIHTYIA, [EPHOM H HAcTOTa KOoNeGanuii, cobGcTBennas
YACTOTA KOIe0ATeNBHON CHCTEME, BBICOTA, [TeMOp], TPOMKOCTB 3BYKa, CKOPOCTb 3BYKA; (DHM3HUECKHX
Mofene: [rapMoHIdeckie Koebanna |, MaTeMaTHHeCKni MasTHUK,

- BJIaJICHHE SKCIIEPUMEHTATBHBIME METONAMH MCCISAOBAHHS 3aBHCMMOCTH TIEPHOAR H YaCTOTbI
xonefaHHit MasTTHHKA OT HJIMHEI €70 HUTH.

3. DitexrpomMaruuTHOE NoJ1e (25 4)

10



OnHOpoQHOe M HEONHOPOAHOe MATHHTHOS IIOJe. HampasneHse TOKA H HaMpaBleHHe JHHHH €ro
MarHpTHOro moiA. Ilpaswio Gypasurka. OOHapy)XeHHe MATHMTHOTO ITOINA. TlpaBuino neBod pPYyKH.
WHAYKIMS MaCHWTHOTO IONA. MarHWTHBIH LOTOK. Ompires Qapanes. DNEKTPOMATHUTHAA HHIYKIHA.
Hanpasnerye HEAYKIMOHHOrO Toka. IHpasuio Jlenna. SlpneHue caMOMBOYKUMH. IlepeMeHHBIA Tok. I
eHepatop nNepeMeHHoro Toka. IlpecGpasoBaHHA SHEPTMH B SNEKTPOTEHEPaTOPAX. TpaHchopMaTop.
Tepenaya SNMEKTPAYECKON SHEPIHH Ha PACCTOSHHUE. DJEKTPOMAFHHTHO® ITOJIe. DIeKTPOMarHATHEIE BOJIHEL
CKOpOCTb PacTIpOCTPaHEHHA 3IeKTPOMATHHTHBX BOMH. BnusaHHe 3MeKTPOMATHHTHBIX H3JydeHHH Ha
BB OpraHusmet. KoneGarenpHElH kOHTYp. Ilomyuenne 3REKTPOMArHHTHBIX xonebanuii. TTpHATMITEL
PagHOCBH3H H TEJICBHICHU. [Arrepdepernus csera.] DNEKTpOMArHHTHAA IIPAPONA CBOTA. {Ipenomnenue
ceera. IlokasaTens npenomnesus. Jucnepcrs caera. Ipera Tei. [Crnekrporpad ¥ crextpockon.] Tumsl
ONTHYECKHX CMeKTpoB, [Cmexrpanphpii anamms.] llornomeHHe H HCIyCKaHME CBETA aTOMaMH.
TIpoucxoxieHHe THHEHTaThIX CIIEKTPOB.

Jla6opaTtopusle paboTh!

4. Wsyuenne spjieHHS SJEKTPOMATHATHOH HHTYKITHH.

TlpeaMeTHLIMH Pe3ybTATAMH 06yUeHHs I10 NaHHOR Teme SBIAIOTCA:

- [OHWMauue | CIOcOGHOCT OMMCHIBATH M OOBACHATS  (PHIHIECKHE SBJIEHHA/TIPOLECCHL:
IEKTPOMATHHTHAS HHAYKUMA, CAMOMHIYKLMs, NPENOMICHHE CBETA, IUCIEPCUs CBETA, MOTIOLISHHC H
MCITYCKAHME CBETA aTOMaMH, BOSHIKHOBEHHE JIMHEHIATEIX CIIEKTPOB UCITYCKaHMs H IIOTIIOIEHH,

- 3HAHHE H CII0cOBHOCTD AABATH OMpe/IeNeH s/OMucaHys (UIHUECKX MOHATHN: MATHUTHO® MOJe, JIHHAHW
MATHWTHOM HHAYKIHH, OJHOPOJHOE H HEOJHOPOAHOE MAarHHTHOE NOJE, MarsuTHEL TTOTOK, TepeMeHHBIH
JMEKTPHYECKA TOK, 3/eKTPOMArHHTHOE I07le, SNEKTPOMATHMTHBIE —BOIHBI,  3JICKTPOMArHHMTHRIS
KONeGANHs, paJHOCEA3b, BUAMMBIH CBET, QU3HYECKHX BEIMTHH: MArHUTHAA MHIYKLAL, HHAYKTHUBHOCTE,
MepHOJ, YaCTOTA H aMILIHTyHa HNeKTPOMAriHTHBIX koe6aHHi, TTOKa3aTeH NpeNoMIICHHS CBeTa,

- 3HaHHe $OPMYITHPOBOK, TOHUMaHHE CMBIC/Ia H YMERHe IIPUMEHATH 3aKOH TpE/IOMICHHA CBETA H TPABIIIO
JleHua, kBaHTOBLIX NtocTynaTos bops,

- 3HAHMe HasHAYEHHs, YCTpOMCTBa ¥ IPHHIMNIA JeHCTBHA TEXHHIECKHX YCTPOMCTB: IEKTPOMEXaHHYECKHIH
MEIYKIMOHHEIA T'eHEpaTop MEPeMEHHOrO TOKa, TPaHcpOpMATOp, KonebaTeTbHEIH KOHTYp, HOETEKTOp,
CMEKTPOCKOII, criekTporpad;

- [moHHMaHMe CyTH MeToa CTIEKTPAIBHOIO AHATH3A H ero BO3MOXHOCTEH].

4. Ctpoenne aToMa H aromuero sapa (20 1)

PaIHOZKTHRHOCTD KaK CBHAETEIBCTBO CIOXHOIO CTPOSHHS ATOMOB. Anb(a-, 6eTa- M raMma- ¥y eHHA.
Ousirsl Pesepdopaa. SpepHas MoaeNnb aToMa. PaJiHOAKTHEHEIE PSBPAIISHA] aTOMHBIX /ISP CoxpaHeHue
3apsAIOBOTO M MAcCOBOTO YHMCEN NPH AHEPHBIX PEAKLHMiX. OKCIEPHMEHTAIHEIE METOALL HCCHENOBAHNA
gacTrU, IIpOTOHHO-HEHTPOHHAA Mogenb Axpa. QUHISCKMH CMBICH 33pAAOBOTO M MACCOBOTO HHCEN.
Hzotomsl. Ilpasrna cmelenun jis anmbda- 1 Geta-pacmaiga MpH ANSPHBIX PEaKLFLiX. JHeprus CBA3H
qacTu B aape. Henenne sgep ypaHa. [lemaas peakuys. SnepHas sHEPreTHKA. DKoJoruueckue mpodneMsl
pa6oThl aTOMHBIX anmexTpocTantmit. Josumerpus. Ilepuon norypacuana. 3aKOH pafgvOaKTHBHOTO pacnana.
BiHfHME PANHOAKTHBHEIX M3MYYeHHMHA HA JKMBbIE OPTaHM3MBL TepMosnepHad pEaKIi. WCTOMHUKH
sHepruM COMNHLA H 3BE31.

JaGopatopHele paboTEL

5. VsydeHHe TPeKOB 3apsuKeHHBIX JACTHI IO TOTOBSIM (oTorpatusam.

IpeaAMeTHBIME pe3yJbTaTaMu ofydeHus 1o JaHHOH TeMe ABILAIOTCA:

- TOHWMAaHHEe ¥ CHocoDHOCTH ONMchIBaTh H OOBSCHATL (H3HUECKHe ABISHHA: palHOAKTHBHOCTE,
MOHH3HPYIOIIHME U3TyYCHHS,

- 3HAHHE ¥ CNOCOGHOCTP JaBaTh ONPEeAeSHUA/OMTMCAHM (PHIHISCKIX OHATHH: PaNHOAKTHBHOCTD, anega-
, Gera- W raMma-uacTHlpl, (HBHHECKMX Mojeneil: MOJSNH CTPOSHHA AaTOMOB, MPE/UIOKCHHBIE 0.
TomcoHoM # 3. PezepdopaoM; NPOTOHHOHEHTPOHHAA MOJIENIB ATOMHOTO Apa, MOJIENb POLecca CNeHHA
Anpa aToMa ypaHa; (H3HYeCKHX BENTWIMH: NOIVIOMIEHBAaf N03a W3ly'eHHd, K09 PUIMEHT KauecTBa,
SKBHBAEHTHAA 1032, IEPHOJ OIypaciana;

- YMEHHE NPHUBOJMTE IIPUMEpb! H OGBACHATE YCTPOHCTBO ¥ IIPHHLIHIT HEHCTBHA TEXHHIESCKIX YCTPOIMCTB H

YCTaHOBOK: cueTu¥k I” efirepa, kamepa BribCOHa, ITy3BIPHKOBAT KaMepa, SANepHEIH peakTop HA MeIICHHBIX
HeHTpOHAaX;
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" YMEHHE H3IMEPATH: MOIMHOCTE O3B! PANMOAKTHEHOTO H3Ty4eHHs OBITOBBIM TOSHMETPOM;

- 3HAHHE YOPMYNHPOBOX, TIOHHMAHHE CMBICTIA H YMEHHE IIPHMEHATS: 3aKOH COXpaHeHHA MaccoBOTO YHCNa,
34KOH COXpaHeHHA 3apA/a, 3aKOH PafHOaKTHBHOTO PACHIAfa, MPABHIO CMEINESHHS:

- BIIAZCHAC JKCNCPUMEHTAILHBIMH METONAMH HCCHEJOBAHHE B IPOLECCe M3YUeHHA 3aBHCHMOCTH
MOIHOCTH K3MydeHHA MPORYKTOB pacliajia pajioHa OT BpeMeHH;

- IIOHUMAaHHE CYTH KCTICPHMEHTAIBHBIX METOOB HCC/IEJOBAHHS YaCTHII,

= YMCHHE HCTIONB30BATh TOJNy4eHHBIE 3HAHMA B IIOBCEJHEBHOH MXH3HU (GHIT, SKOJIOTHs, OXpaHa
OKPYXalOIIEH CPelibl, TEXHHKA Ge30IIaCHOCTH H Ap. ).

3. Crpoenne u ssomouns Beesennoit (74)

Cocra, cTpoeHue M mponcxoxaerue CoNueuHoi cHcTeMsl. TDIAHETSH] M MAIBle Tea Conuedynoit
cHcTeMbl. CTpoeEwe, H3MyueHre ¥ 3pomonpa COTHLA H 3BE3. Ctpoenne u 3Bomonus BeeseHHOI.
IIpeameranIME pesyanTaTaMu 06yMeHHS 0 QAHHOMH TeMe ABJIAIOTCA:

- MPCACTAB/CHNe O COCTABe, CTPOSHHH, TPOMCXOKACHHH H Bo3pacre COMHEUHO CHCTEMBL,

- YMEHH® NPUMEHATH GHIHYECKHS 3aKOHbI I O0BACHSHHS IBIKEHHS TUIaHeT CONReqHoMk CUCTEMEI,

- SHATk, YTO CYINECTBCHHBIMH NapaMeTPamH, OTIMYAIOLINMH 3BES/EI OT IUIAHET, SEIMIOTCA MX MACCH M
HCTOHUKH SHEPI'HH (TEPMOANEPHEIE DEAKITHH B HEAPAX 3831 M PANHOAKTHBHEIS B HeJpax [U1aHeT);

- CPABHMBATE (M3MYECKHE H OPOHTAIBHBIE MapaMeTphl INIAHET 3eMHOM TPYIIEl ¢ COOTBETCTBYIOIMMH
NapaMeTPaMH NUTAHET-THTAHTOB M HAXOJUTE B HUX O0ILEE H Pa3THIHOE;

- O0BACHATS CyTh addexta X. onnepa;, hopMynuposats H 06bacHATS CyTb 3aKkoHa J. Xa66na, 3HaTh, YTO
9T0T 3AKOH ABUNICH SKCIEPHMEHTAILHBIM TIOATBEpX/IEHHEM MOJNENH HeCTALMOHapHOH BceneHsoi,
OTKpHITOi A. A. QpHaMaHOM.

TemaTuYeckoe INVIAHHPOBAHHE

Ne Tema Kox-Bo OcHoBHEIE BHIHI YueOHOI IeATeNnsHOCTH
JacoB
7 Kknace
1 Beepenue 4 OOBACHATS, ONHCHIBATE (PUIHUECKHE ABIEHHS, OTIHIATE

(H3MMCCKMe SBNGHHS OT XMMHYECKHX, IPOBOLMTE
HaOMONeRNs GU3HTECKUX ABNEHHH, AHANH3HPOBATE H
KITACCHQHULMPOBATh HX, PA3lHYaTb METONbl HM3y9eHHS
(DH3UKK; M3MEPATH PACCTOAHHA, POMEIKYTKH BpEMeHH,
TEMIepaTypy; 0OpabaTeiBaTh pPe3yNBTATE H3IMEpPEHHIA;
ONpPENENATsE WEeHYy NENCHHA INKANBl M3MEPHTENbHOTO
OWIMHAPA; OMpefelaTh oOBeM KHIKOCTH ¢ MOMOLIBIO
H3MEPHTENBEHOTO UMIHHAPA, NEPEBOJHTE 3HAYEHMA
usmieckux Benuuns B CH, ONpeNeNaTh NOrpemHoeTs
H3MEPEHHA, 3alHCHIBATL pPE3YJIBTAT M3MEPEHMA C

YYETOM MOrPEeHIHOCTH;
2 TepeonauamsHLe 6 OOBACHATE OIBITHL, IIOATBEPIKAALOLIHNE MONeKyYnApHoe
CBEJECHHA O CTPOSHUH CTpOSHHE  BEINECTBA,  OpPOYHOBCKOE  ABHIKEHWE;
BEIEeCTBA CXeMaTH4decKu  H300pakaThb  MOMEKYNH! BOIEI M

KHCNIOPO/IA; ONMPEAENATS PasMeP MaNBIX TEl; CPABHHBATS
Pa3MEpEL MOJIEKYN PasHEIX BEWIECTB: BONGI, BO3MYXa;
OGBACHATE: OCHOBHEIE CBOMCTBA MOJIEKYN, duzHueckue
ABNMEHHA HA OCHOBe 3HAHWH O CTPOSHMM BeIlecTRA;
H3MEPATH pasMepbl MalbIX TeJl METONOM pPAAOE;
OOBACHATE  sBleHHEe IUGGYSHH M 3aBHCHMOCTS
CKOPOCTH €¢ TIPOTEKAHHS OT TEMIIEPaTyphl TeNa,
IpHBOZMTE NpAMEPH! RGO DYIHH B OKPYIKAIOLIEM MHPE;
NPOBOIHTSL H OOBACHATE OIBITHI O OGHAPYKEHHIO CHIT
B3aHMHOI'Q IPUTHKEHHSA

H OTTaJIKWBAHHA MOJIEKYJ; HaOMOmaTh M HCCIENOBATH
ABNEHHE CMAYHBAHHA Y HECMAuHBAHHA Tell, OGBACHATE
HaHHBIC ABJICHHA HA OCHOBE 3HAHHMH O 3aMMOIEHCTBMU
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MOJIEKY/I; MAOKa3bIBaTh HAMWYHME pavIyavid B MO-
NeKyISpHOM CTPOSHUM TEEPHBIX TeN, KHEKOCTeH H
ra3o.;

BsamMogpelicTene Ten

-

25

OTIpEMIENATh TPAGKTOPHIO JBHEIKCHMA TeNa, TIePEeBOIHTE
OCHOBHYIO ¢[JUHHILY ITyTH B KM, MM, CM, IIM; PasiH9aTsh
PABHOMEPHOE W HEPABHOMEPHOS ABHKEHHE; OKASBIBATE
OTHOCHUTEIBHOCTD IABIGKGHHA TeJa; ONpeleliTE TENo,
OTHOCHTENILHO ~KOTOPOro  IIPOMCXONWT  NBIDKGHEE,
PaccUMTHIBATE CKOPOCTh Tejla NPH PaBHOMEPHOM H
CPEAHIO CKOPOCTE TPH HEPaBHOMEDHOM NBHMKEHIH;
BRIPAKATE CKOPOCTH B KM/d, /C; aHATH3HPOBATh TAGIHIY
CKOPOCTeH JIBIDKEHHS HEKOTOPBIX Tel; ONpPeleNnaTs
CPEeHIO CKOPOCTh JBHKEHHS 33BOAHOIO aBTOMOGHIH; |-
rpadyyeckt  H300pakaTh  CKOPOCTh,  ONMCHIBATH
PAaBHOMEDHOE  JIBIDKEHHE; ONpefeNnsITs:  IyTh,
npolffieHHbI 33 JaHHBIE I[POMEKYTOK BpeMEHH,
CKOPOCTh Telna 1o TpaduKy 3aBUCHMOCTH MyTH
PaBHOMEDHOTO HBHXKEHMS OT BpeMeHH; OOBACHATH
ABJICHHE HHEPLHH, OIHCHIBATE "ABIICHUE
B3aMMOJCHCTBHA TeJ; YCTaHaBIHMBAaTh 3aBHCHMOCTp
M3MEHEHYS CKODOCTH [BYDKEHHMA Tella OT €ro MAacchl) |.
MEPEBOMTS OCHOBHYIO ©/IHHMLY MAacchl B T, Iy MI;
ONpENENATs IUIOTHOCTh BELECTBA; H3MEpATh OOBEM
Tena ¢ IOMOIMBIO H3MEPHTEIBHOIO WIHHAPA; HIMEPATE
IVIOTHOCTE TBEPAOrO Tefda C IOMOINBIO BECOB M
H3MEPHTEIBHOTO LIUTHHADAE, aHATH3HPOBATH
pe3ynbTaTs! W3MEpEHMH ¥ BEMHCIeHMH, /e7aTh
BHIBOZIBY; ONPEHENATh Maccy Tena To ero .o06seMy H
[JJOTHOCTH, 3alMMCHIBATE GOPMYNBI IJId HAXOKICHHST
Macchl Tena, ero oOpeMa M IUIOTHOCTH BeILlECTBa;
rpaduuecky, B MacTabe n30OpaKATh CHITY M TOUKY €€
NPWIOKEHHS; ONpENENITd 3aBUCHMOCTE H3MEHCHHA
CKOPOCTH TeNa OT NpPHIIOXKEHHON CIUIbl; AHATH3HPORATE
OITEITH! HO CTONKHOBEHHIO INZPOB, CHKATHIO YIIPYTOro
Tela W JAENaTh BHBOMBL; NPHBOIMTE IPUMEPE!
NpOSBIEGHHA TATOTEHHS B  OKPYKAIOIICM  MMPE;
HAXOOWTL TOYKY  LDHWIOKCHHA H  YKa3blBaTH
HATIDABJIEHME CIUISL TSDKECTH, BBIIEATH OCOGEHHOCTH
[IIaHeT 3¢MHOM IPyIINEL ¥ [NIAHET-TUTAHTOB (pasinuume ¥
obume croifcTa); OTMHYaTh CHITY YIPYTOCTH OT CHUIBI
TKecTH; rpadudecks u300pakaTe CHILY YNPYTOCTH,
NOKA3BIBATH TOYKY NPIIIOKEHHS M HAIPABICHHE €e
neficTBuA; OOBACHATL NPUYMHE! BO3HMKHOBEHHS CHIIBI
YIIpYrocTH; NPHBOAHWTE MPHMEpLl BHAOB AehopManiy;
BCTpeualompecs B ObTy; rpadudecks uzobpakars Bed
Tesia ¥ TOYKY €ro MpHJIOXKEHUS; PacCHHTHIBATL CHITY
TOKECTH W BeC TeJa;, HAXOLMTH CBA3h MEXIY CHiol
TOKECTH M Maccol Tela; ONpeeNsTh CHIY TDKECTH I
H3BECTHOM Macce Teia, Maccy Tella TC 3a/laHHOH cune
TAKECTH, SKCTIEPHMEHTANIBHO HaXOMHTE
paBHOAEHCTBYIOMYIO ABYX CHJI, H3MEPATE CHITY TPCHHA
CKONEKEHHA; HA3EBATL CIOCOOBI  YBEIMMCHHA M
yMeHbIIEHHA CHIIBI TPEHYs, -

JlaBneHug TREpPABIX T,
KHAKOCTeH 1 ra3os

23

[IpMBOAHTE TOPHMEphI, MOKA3HIBAIONIME 3ABHCHMOCTH
neiicTByomelt CHIBl OT IJIOIMAAM OMOpEl; BEIYHCIATH
OaBIIEHHE 10 M3BECTHBIM Macce H 06BeMy; MEPEeBONHTHL
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OCHOBHHE CMHMIEI jAapienus B Klla, rlla; oTiHEYaTs
rassl MO HX CBOHCTBAM OT TBEPABIX TeI M XXHAKOCTEH;
obBACHATH JaBNEHHE ra3a Ha CTCHKH COCY[a Ha OCHQBE
TEOPHH CTPOSHMS BelecTsa; oOBACHATE NPHIHHY
nepesavd AaBiAeHHMs >KHUAKOCTBIO HIH IasoM’ BO BCE
CTOPOHEI OIMHAKORO; AHANMIHPORATE OTIEIT 110 Nepefade-
IABIICHHA JXMOKOCTBIO M OOBACHATE €ro pesyNBTaThl
MPHBOIMTE TIPUMEPH! COOSIAIOLMXCH COCYAOB B OBITY;
BEIMHCHATh Maccy BO3ZyXa; CpaBHHBaTh atMocdepHoe
OaBJICHAE HA Pa3IMYHBIX BBICOTZX OT [OBEPXHOCTH
3emin; 0OBACHATS BIHAHHE aTMOC(hEPHOTO aBICHH Ha
KUBBle  OPTraHM3MBl;  BHIYMCIATE  aTMocQepHoe
LABMeHHe; M3MepSTh atMocepHOE  JaBlIeHHE €
MoMOIIER0 GapoMeTpa~ aHepoHIa; HIMEPATEH JABJIeHHe C |
MOMOIMBI0 MaHOMEeTpa; TIPHBOAUTL MNpPUMEPhl W3
NpakTHKH [pPHMEHEHHA TMOPIIHEBOTO HACOCA H
CHPABJIMYECKOTO IIPecea; AOKA3BIBATE, OCHOBEIBAACE HA.-
3akoHe IlacRand, CYIIECTBOBAaHHE BBHITANKMBAIOLICH
CHIBI, NEeHCTBYIOIIEH Ha Teno; BLBOAMTE GOPMYITY I
OIpeZeNiCHHA BHITAJIKHBAIOLIEH CHIBI;, pacCHHTBHIBATE
cily ApxmMena; YyKasbiBaTh NPHUMHEL OT KOTOPBIX:
3aBHCHT cuAa ApxuMena; OOBACHATE — TIPHYMHEI -
NNABAHHA TEJN; MNPHBOOMTH NpPHMEPHl  IUIABAHWA
PA3NMYHEIX TNl M JKUBEIX OPraHM3MOB; PacCUHTHIBATH
ciry Apxumena; OOBACHATE YCJIIOBHA IUIABAHHA CYIOB;
NPUBOAHTL IIPHMEPHl M3 OKH3HH IUaBadla  H
BO3MYXOIUNaBaHWd; OOBACHATE U3MEHEHHE OCaiKH
CynHa,

PaboTta 1 MOIMHOCTS.
OHeprus. -

12

BHYHCIATE MCEXB8HHYECKYH0 padOoTy;  ONPEACHATE
YCIOBHA, HeoOXOAMMEIE 1A COBEpINEHUA MEXaHH4ec-
Koii paloTEI, BEIMHCAATh MOIMHOCTE IO M3BecTHOH
pabore; NPHMEHATH YCIOBHA PABHOBECHA phldara B
TIPAKTHYECKHX IIEJIIX: MOJHATHH U TIEPEMELIeHHH IPy34,
ONpE/IeNATS U0 CHILL NPOBEPHTH OTBITHEIM IIyTeEM,
[p¥ KAKOM COOTHOIIGHMH CHM M KX IDied psl¥ar
HaXOOHTCA B PRBHOBECHH; TIPOBEPATE Ha ONBITE IIPABHIIO
MOMEHTOB; ONBITHEIM ITYTE€M YCTAHOBHTE, TG M0Ie3HAT
pabora, BHIDOJHEHHadA C MOMOINBIO  IPOCTOrO
MEXAHM3Ma, MEHBIIe MOJHOH; aHamm3upoeats KIIJ
PA3THUHEIX MEXAHW3IMOB; IPHBOLMTE IIPHMEPHI Ted,
obnagarommx [IOTEHIHAIBHOMH, KHHeTHIeCcKofH
sHepruell, MpeBpalleHHs 3HEPrHH H3 OJHOrC BHJA B
opyroit, Ten  obNManaroIMMX — OJHOBPEMEHHO H
KHHETHYECKOH M NOTCHIMANLHOM SHEPrHeH;

Htoro:

704

P

8 knace

TerUIOBbIe SBIIEHHST

26

OaBaTh ONpEHENeHHe BHYTpeHHeH SHEPruH Tena Kak
CYMMbI KHHETHYECKOH HEePryvd OBIDKEHHA ero 4acTHI M
NOTEHUHAIBHOMH  OJHEprMM  HMX  B3GHMMOZEHCTBHS
OOBACHAT: TEIVIOBBIE ABACHHS, XapaKTepH30BATH
TEINOBOE  SBGHHe, AHAIHSHPOBATH  3aBHCHMOCTE
TEMIIEPATYPBl TeNa OT CKOPOCTH [BIDKEHHS ero
MONeKy!l; Haf/IONaTh H MCC/eOBATh MpeEpailigHus
SHCPTHH Tella B MEXaHHHECKHX Npoleccax; oObiCHATE
U3MeHeHHe BHYTpeHHel SHeprud Tena, KOrZa Ham HUM
copepmaior pafoTy WM Teno cosepmaer pabory;
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NEpEeYnc/aTh  CIOcO0Bl  M3MEHEHMs  BHYTpeHHeH
SHCPTHH; NPHBORUTS MPUMEPhl M3MEHEHHA BHYTpeHHEH
SHepTHH Tella NyreM COBepHIcHMs paboTHl H.
Tewionepegaun; o0BACHATL TEIUIOBEIC HBEHUS HA
OCHOBE MOJNEKY/IPHO-KMHETHIECKOK TEOPHH.-
IPHBOJMTE TIPAMEpH! TelUloNepenaTy yTeM Tenno'rrgo?.
BOJHOCTH; IIPHBOJHTS TIPHMEPH! TEINIONepeaa T mytem
KOHBEKIMM M M3Iy4eHHs; aHAIM3HPOBATh, KaK Ha
NpaKTHKe Y4HTHIBAIOTCA PAa3NHYHBIE BHUABl TEILIOMNC-
peaady; CpPaBHUBATH BHIBI TEIUIONEPEAAdH; PacCHUTHI-
BATh KOJIHMYECTBO TEILIOTH, HeoOXoauMoe Ml Harpesa-
HUf Tela KIH BRIIEIAEMOS MM IPH  OXJIKICHHI,
ofbacHATE (U3MHeCKHIt CMBICH YAENBHOH TEIIOTHI
CropaHus TOIUTHBA M PacCHUTHIBATE ¢€; GopMyIpoBaTh
33KOH COXpaHEHMS  MeXaHW4YecKoW SHeprup ¥
IPHBOMTE HPUMEPHE K3 JKH3HH, NOATBEPKIAIOHS ITOT
sakod; OTnMYaTh IPOLECCHl IUIABICHMA Tefla  OT
KPHUCTA/UIH3AUMY M [NPHBOAMTE IPHEMEPBl  ITHX
NpOLECCOB;  NPHBOAWTE  NPHMEPHl  arperaTHHIX
COCTOSHHI BEINECTBA; OTNHYATH ArPEraTHEIC COCTOAHMA
BelecTsa U OOBACHATE OCOOEHHOCTH MOJNEKYILIPHOrQ
CTpOEHHsA TasoB, JKHAKOCTeM ¥ TBEPABIX TCM; |
DACCYMTEIBATE KOJNMYECTRO TEIUIOTHI, BHIENUBIIECECA
OpH KPUCTAUTH3ALME; OOBACHATE IPOLECCH IUIaBICHAL
M OTBEPAEBAHMUA TeJa Ha OCHOBE MOJIEKY/APHO-KHHETH-
yecKHX MpPeACTABNEHWH; onpeneisTs 1o dopmyste
KOMMYECTBO TeIUIOTH], BELAE/LTIONMEECs IPH INABTEHHN -1
KpHCTAIUTM3AUMK  Teia;  OOBLACHATH  MOHIDKCHH®
TEMIIEPATYPEL SKUIKOCTH TIPH HCTIAPEHHH; PACCUHTHIBATE.
KOITHYECTBO TEILIOTHI, HEOOXOMMMOoe il MPEEpaieHus
B Hap -KMOKOCTH MIo0GOH MacChl, pPacCYHTHIBATH
KOJIMHECTBO TEIUIOTH, MOJMYUSHHOe (OTAAHHOE) TETIOM,
yAenbHYrO TemIoTy mnapooOpasoBanusg; IlpuBozuTh
MpUMEpPHl BIHMSHMA BIAKHOCTH BO3Zyxa B ObTy M
JESTSIPHOCTH — 4MeNiOBeKa;  ONpEfelaTE  BIAKHOCTH
BO3M(YXa; pacckassipaTh O [IPUMEHEHMY IapoOBOH
TypOHHE B TexHUKe, OGBACHATE YCTPOHCTBO ¥ MPHHIIMAIL
paborer maposoit  TypOmme.  Cpasmmeate  KIIJ
PA3NMYHLIX MAIIME K MEXaHW3MOB.

OReKTpHIeCKHE
ABIICHUA

26

OGBACHATL B3aMMOJIEHCTBME S3apKEHHLIX Teld |
CyINecTBOBAHME JABYX poAo 3apaga. OOBACHATH
yCTpOHCTBO  CYXOTO  TIBBAHHICCKOrO  ameMeéhTa.
TIpHMBOAMTE MPHMEPHl HKCTOYHHKOB 3IEKTPHIECKOTO
Toka, OOBACHATE uX HasHauemue. OOHapyKHBAaTH
HASNEKTPH3OBAHHBIE Tella, SJISKTPHHSCKOe 0N,
Ionpsosarkca snexTpockonoM. Onpeneaars H3MEHCHUE
CHIH, feficTBYIOMEH Ha 3apsDKeHHOEe TeNO TpH
yZaNeHHW M NPUOIEKEHHH ero K 3apskKeHHOMY Tely.
O6sacaaTs oneit Hodde —Mmunnukena. Jlokassieats
CYLIECTEOBAHHE YACTHL, HMECIOMMX HAHMCHBIIMA
smexTpuueckuit  3apan. O6wacuate  ofpasoBaHve
TIONIOKUTEABHEIX ¥ OTPHIATENBHEIX HOHOB, OOBACHATS
HAEKTPU3ALIIO TN npH COMPHKOCHOBEHHH.
VeTaHaBIMBATD 3aBMCHMOCTE 3apAfa IIPH MEPeXofie-ero
¢ Ha3NIEKTPU3OBAaHHOrO Tejia Ha HEHA3JICKTPH30BaHHO®
HNpH  compHKocHOBeRMH.  DopMymHpoBarh  3akOH
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COXpaHEHHs HNEKTpuYeckoro 3apiaaa. Ha ocHoBe 3HaHUH}
CTPOCHMA aToMa O0BACHATE CYLIECTBOBAHHE
TMPOBOMKHKOB, TOJYNPOBOJHUKOB H  [IHINEKTPHKOE.
[IpuBomuTh INpUMEphl [OPHMEHEHMA [POBOJHWKOB,
MONYNIPOBOJHMKOB H  [UIJIEKTPHKOE B  TEXHHKE,
NpaKTUdeckoro  MPHUMEHEHH nonynpoaommxosoré.
mgmoma. Hafmomate ®  HcolefioBaTs  paboTy ]
TIOAYIPOBOTHUKOBOTO JHOAa. OOBACHATE YCTPOHCTRO
cyXoro ranppaHmueckoro smementd. IlpuBomuTh
HIpUMEeph! HCTOTHHKOB 3JIEKTPHYECKOTO TOKS, OGBACHATD
MX HazHaueEMe, CoOuparb OSIIEKTPHYECKYHO LEIb.
O6bacHATs OCODEHHOCTH 3JIEKTPMHYECKOro TOKA B
MeTaJUTaX, HasHAYESHHE HCTOYHMKA TOKa B 3JICKTpUIeC-
ko#i uen®. PasnuyaTe 3aMKHYTYI0 M Pa3sOMKHYTYIO
JNEeKTpHYECKHe  IeNH. TpuBOAMTE IpRMEPEI
XHMHYECKOrQ ¥ TEINIOBOTO ACHCTBHS 3JIEKTPHIECKOTO
TOKA M WX WCIONB30BaHMA B Texpuke. [lokaspipath
MmarHuTHOe nelicTBue Toka. ONpefelaTs HalpaBIeHHE
CHIBl TOKA. PaccumrhiBaTh 1o ¢Qopmyne CHIy TOKE,
BHIPAKATH B DAIMUHBIX €/IMHMIIAX CANY TOKa.
BrmouaTe amIepMerp B nemb. OUpe/ensTs CHITy TOKA
HA pAsMYABIX YYacTKax Ler. ‘epTurh CXeMBE
aNeKTpHueckol lenH. BeipaxaTe HANpHXCHHE B KB,
MB. PaccumThBATE HanpaKeHHe 1o (opmyre.
Onpezensits LDEHY JENCHWS BOJIBPTMETPA, MOIKIKOHATH
ero B LeMb, M3MepaTs Hanpsoxerue. CTpomTs rpaduk
3ABUCHMOCTH CHIBl TOka OT Hampsoxenus. OOpscHATE
MPHYMHY BO3HHMKHOBEHHS CONPOTHRIICHI. Colupate
3MEeKTPHUECKYH0 LMD, TONB30BATECA aMIlepMeTpoM H
BONIETMETPOM. Y CTAHABJIKBATE 32BHCHMOCTE CHIIBI TOKA
B NIPOBOJHHKE OT COMPOTHBIICHHA 3TOTO MPOBONHMKA.
JanMcHBATH 3aKOH Oma B BHme  GopmyneL
V¢TaHABIMBATE COOTHOLISHHE MEKLY COLIPOTHBICHHEM
MPOBOAHKKA, €0 UIMHOH M IUIOIAZBI0 NOINEPETHOro
ceuenms. OmpefensTs YACNbHOS  COMPOTHBICHHE
NPOROIHHUKA, UEpTHT, CXEMBI 3MEKTPHUHECKOH Leru: ¢
BKITIOUEHHBIM B [ENb pEOcTaToM. PacCTHTEIBATE
3JIeKTPHHECKOE COMNPOTHBIICHHE. Tons3oBaTsca
peocTaToM I PEryJIHPOBKH CHIIBI “TOKa B LEIH,
PaccuurhiBarhk pafoTy M MOIMHOCTE SIEKTPHYCCKOTO
Toka. BhIpaxaTh eMHMIy MOILLHOCTH Yepe3 CIHHHMIILI
HAMPSDKERIA B CEUTBI ToKa. Bripaats paoty Toka B BT
1., kKBt u. OnpenensTs MOIHOCTP H pabory TOKa- B
JaMTie, WCTIONB3Yd aMilepMeTp, BOJNBTMETP, WYackHL
OGBACHSTH HAIPEBAHWE IIPOBORHHKOB C TOKOM €
MO3KIMH  MOJEKYIAIpPHOrO  CTPOCHHA  BEILCCTBA-
PaccuMTEIBATL KOJMYECTBO TEIUIOTHl, BHLACJLAEMOE
OpPOBOJHUKOM C TOKOM @0 32KOHY Jxoyns-Jlenna.
O6BACHATS 1A 4ero CILy:KaT KOHAEHCATOPEl B TEXHHKE,
OOGBACHATE CIOCOGEI  yBENMMUYERMA H  YMCHBIICHUA
eMKOCTH KOHIEHCATOpa. PacCUMTEIBATE JJIEKTPOGMKOCT
KOHJeHcaTopa,  paboTy,  KOTOpy®0  COBCpIIAcT
SJIEKTPAYECKOS  TONe  KOHAEHCATOpa,  SHOPrio
KOHIEHCATOpa. Pasnuuare IO TIPHHELWIY JACHCTBUA
JIAMIEL, UCTIONb3YeMbIE ans OCBCILCHIA,
IpefOXPaHHTeIIH B COBPEMEHHBIX Ipubopax.
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DreKTpOMarHHTHEIE
ABJICHUS

BBMBIATE CBA3E MEXKIY JIEKTPHUSCKAM TOKOM H
MArEHTHEIM fojeM. [IokassiBaTh CBS3b HanpaBICHHA
MATHUTHBIX JHHHH C HAIIPaBJICHHEM TOKA C NOMOLIBIO
MArHATHBIX CTpesioK. [IpHBomMTS pHMEphl MArHHTHEIX
sBnedvi. [lepeuncnars cnocoOsl yCHISHAS MarHUTHOTO
ZeiicTBUA KaTymIKH ¢ TokoM. IIpHBOIMTH IIpHMEpS!
HCTIOAB30BAHNS SMEKTPOMATHATOB B TeXHMKe H OBITY.
O6BACHATh  BO3HWKHOBEHHE  MATHHTHEIX  OYps,
HamarHudmBayme  kejesa.  [lomyyaTh  KapTHHY
MAIHHTHOTO 110N KyrootpasHoro MarpuTa. OmHCHBaTh
ONBITHI 110 HAMATHWYMBAHMIO BemecTB. OOBACHATH
IPHHIMN JEHCTBAS SMEKTpoIBUTaTeNs B ofnactd ero
NpUMeHeH¥s. [Nepewcnare NpeuMyInecTsa
SNeKTpofBHIaTeNcii B CpaBHEHHH ¢ TEIUIOBBIMH.
(O3HAKOMETECA C HCTOpHeH M300peTeHHs 3neKTpoABH-
ravens.  CoOGHpaTs  3NEKTPHYECKMA  JBHTaTelb
nocTosHHOTO TOKa (Ha Momesny). OrnpeaeniTs OCHOBHEIE
IeTanH JNEKTPHYECKOTo ABHraTeNIsl MOCTOSHHOIO TOKA
(MO/BIDKHBIE M HENOJBIDKHBIE €ro HacTH): AKOpb,
HHIYKTOD, ILI€TKH, BOTHYTHIE TUTACTHHBIL.

CreToBEIe SRISHHI

11

DOopMyTHPOBATh 3aKOH NPSAMONHMHEHHOro pacnpocTpa-
Hends ceera. QOBAcHATE 00pasopanme TeHH H
nonyTesd. [IpOBOAMTE HCCIIGHOBATENBCKMH SKCMEpH-
MEHT TIO MONY4eHHI0 TeHM X momyTenH. HaxoauTts
TlonapHyio 3Be3fly CO3Be3nuA bomswod Merpenuue!.
Hcmons3ys TNOABWXHYIO KapTy 3BesmHoro Heba
OIpeenaTh NOI0KEHHE IaHeT. QOPMY/IHpOBATh 3aKOH
OTP@XEHHS CBeTa. I1IPOBOOHTH HCCIEHOBATENBCKHIH
JKCIEPMMEHT [0 M3YYECHHIO 3aBHCHMOCTH  yTja
OTpa’KeHMs OT yria mnaneHus. [IpAMeHATE 3aKOHBI
OTpaceHKs TpH TIOCTPOESHAH H300paXKeHUS B IUIOCKOM
sepkane. Crpomrs u3o0paxeHHe TOYKH B IUIOCKOM
sepxane. OOPMyIHPOBATh 3aKOH NPEJOMICHHA CBeTa.
PasnuyaTh JHH3E [0 BHemmHeMy BHOY. Orpeneisirs,
Kakag M3 JBYX JIMH3 C pasHBIMH (hOKYCHBIMH
paccTOAHMAMM JaeT Gompluee ypemuyeHne. IIpoBomuTs
WCCIIeIOBATE/ILCKOE  3afaHHe o OJTY4EHHIO
n3o6pakeHHs ¢  TOMOMIBIO  JMH3BL.  CTpOMTH
usobpaxenus, Jasaemble JIHH30H (paccemBaromed,
cobuparomeii) wis cioyuaes: F< £> 2F; 2F<f; F< f <2F;
pasM¥aTh KakMe M3ofpaenua maorT cobupaiomad H
pacCceHBalomas JIHH3EL

Hroro:

709

9 wmace

3aKOHBI
B3aUMOACHCTRHA H
OBHXGHHUA TE

33

HaGmromaTe M ONMCHIBATH  NIPAMONMHEHHOE H
paBHOMEpHOE [BIDKGHHME TENeXKH C KanelbHHALeH;
ompemeniTh MO JIGHTe CO CIEJaMM  Kanenmb  BHI
OBWKCHMA TENEKKH, NpOHAEHHBH €10 MyTk H
NpPOMEXYyTOK BpEMEHH OT Hadana [IBIKEHHA JO
OCTaHOBKH; OOOCHOBBIBATb BO3MOXKHOCTB  32aMEHE!
TEIeKKH €€ MOoZensio (MaTepHalbHOH TOYKOH) /4
OINMCAHHA JBIKeHUs. [I[pHBOAMTE PHMEPE], B KOTOPLIX
KOOPIHHATY MABHXKYLIETocs Tena B JMOOOH MOMeRT
BPEMEHH MOKHO OINpeJelnTh, 3Haf €ro Ha4yalbHYIO
KOOPIHMHATY H  COBEpIIEHHO® HM 33 JOAHHEIH
NPOMEXKYTOK BpeMeHH NEpeMeIleHHe, X Helb3sd, ecd
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BMECTO [ePEMCIEHHA 3ajaH TpONNCHHBH MyT.
Onpemenars MOAYNHM H IPOSKUMM BEKTODOB, -Ha.
KOODIMHATHYI0 OCh; 3aIIMCHIBATH YPaBHEHHE I
onpeleneHHs KOOPAMHATHE [IBWKYIIETOCA Teda B
BEKTOPHOI K ckanapHoll hopMe, HCIIONL30BATS €ro- Iyt
pemenus  3ajad.  3amichiBath  QOPMYMEL  [UIf,
HAXOXOEHWS  [OpOEKIMH M MOOyJs  BEKTOpa
NepeMeleHns Teja, JUIS BBIMUCIACHHA KOODAHHATEI
NBIKYLErocs Tena B JHOGOH 3ajaHHBIE MOMEHT
BPEMEHM; [IOKA3HIBAaTh PABEHCTBO MOMYNA BEKTOpa
nepeMenieHnA MPOHACHHOMY HYyTH M IUIOIIaAM IOX
rpa)HKOM CKOPOCTH; CTPOKTE IpaiKu 3aBUCHMOCTH VX
= vx(t) OOBAcHATE GHMIMYMECKHH CMBKICT IOHATHA:
MIHOBGHHAs  CKOpOCTB,  YCKODEHHE;,  VIPUBOIHTS,
TIpUMEpEl  PaBHOYCKOPEHHOTO IBIDKEHHS, 3aIHCHIBATH |
dopMyTy WA onpelelicHHs YCKOPEHHA B BEKTOPHOM
BMOC ¥ B BHOE NpoeKUMil Ha BRIOPAHRYIO OCH;
NpAMEHATE HOPMYJIBI V1A pacyera CKOPOCTH Tejla H-ero
YCKOpSHHS B pelleHHH 3aja¥, BHpaxare mobyo H3
BXORAIWIHX B (QOpMYyTy BeJHMYHH Yepe3 OCTANIBHEIE.
3anMceBaTE (OPMYNBI JUIS pacuera HaualbHOH M
KOHEYHOH CKOPOCTH TeNna; YHTATh H CTPOHTH rpaduku
33aBMCHMOCTH CKOPOCTH TeMa OT BPEMCHH H YCKOpeHHs
TeNa OT BPEMCHM; pellaTh PACUETHBIC H Ka4YECTBEHHbIE
3ajaud ¢ npumeHeHHeM ¢opmyn. Pemats pacHeTHEIe
33734y ¢ IMpEMEHEHHeM POPMYIBI Sx = Vet + 8, t /2
IpUBOAATE GOPMYITY § = Vox T Vx ¥t /2 K BUOY 5 = Vx?

vox ? /2a, ; NOKA3LIRATH, WTO JUIA TIPAMOJHMHEHHOro
PABHOYCKOPEHHOTO JIBEDKEHHMs YpaBHEHHE X = Xo + 'S
MoxeT ObITh MpeoSpasoBaHO B YPaBHEHHME X = Xp + Vot
+ a 4 t /2 Habmopars [OBIKeHHC TEJIEKKH
KatleJIbHELSH; AeNaTh BBIBOABI O XapaKTepe ABHKEHHA
TeJeXKKH; BBIMUCIATE MOAY/Ib BEKTOpa DEpeMEINeHHST,
COBEPLICHHOTO0 IPAMOJMHEHHO H DABHOYCKOPSHHO
ABIKYIMMCS TeJIOM 32 D-10 CeKyHOy OT Hadana
ABIDKEHHH, 1O MOAYIIO IepeMEINeHHd, COBepIIeHHOro
M 32 k-0 cexkyHOy Ilomesysck METpPOHOMOM,
OMpegenITh NPOMEXYTOK BPEMEHM OT Hagdana
PABHOYCKOPEHHOrO  J(BIDKGHMA  UIapHKA HO  '€TO
OCTAHOBKK; ONpeeNars YCKOPEHHE NBHIKEHHA IIapHKa
H €T0 MI'HOBEHHYIO CKOPOCTD IIepe/] YARPOM O IMIHHAD;
NPEeACTAB/ATh Pe3y/IbTATEl H3IMEPEHUH M BBIYMCIICHHH B
BHAe TaGmuu M rpadukos; mo rpadwuxy onpeneiars
CKOpOCTH B 3a[JaHHEI MOMeHT BpeMenH; HaGmonars u
OIMHCHIBATh ABIKCHWC MAfTHHKA B JBYX CHCTEMax
OTCYETa, OMJHA U3 KOTOPEIX CBA3aHa ¢ 3eMIIei, a Apyrad ¢
JICHTOH, JBWKyINEeHCs pPABHOMEPHO OTHOCHTENBHO
3€MIIM, CPABHHBATh TPAEKTODHH, IYTH, NepeMelleHus,
CKOpDOCTH MAasTHHMKAa B YKa3aHHBIX CHCTEMaxX OTCHETd;
TIPUBOANTE IIPHMEPHI, MOACHAOIME OTHOCHTENLHOCTh
memxeHHa. Habmopmare — MposBiIeHHE — HHEPLMH,
NPHBOAWTE APHMEPHl NPOABAEHHMA HHEPLMH, DPENIaTh
Ka4ecTBEHHbIE 3aJa49 Ha NPHMEHECHHE MEPBOro 3akoHa
HeoToHa. 3anmcsiBaTe BTopoi 3akoH HEIOTOHA B BHOE
¢opMynEL; pelwaTh pacHeTHEIE H Ka9eCTBEHHbIC 3a1aTy
Ha IpUMeHeHue vroro 3axona. Habmonars, OIMCEHIBATE
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H ODBACHATE OITBITEI, WINIOCTPHPYIOLIHE
CIpaBeIMBOCTS  Tpethero  3akoHa  HeioToHa,
RaIMCHIBATh TpeTHil 3akoH HeroToHa B BHe GOPMYIBL;
peliaTh pacyeTHple M KaYecTBEHHBIE 3aJayd Ha
TIpHMeHeHHe 5Toro 3akoHa. Halmogars manenne OQHAX
W Tex ke Tel B BO3AyXe H B pasperkeHHOM
NpOCTpaHCTBE; JAIaTh BHBOA O [IBIDKEHMH Tel ¢
OIIHHAKOBBIM YCKOPEHHEM IIPH AcHCTBHH Ha HHX TOJNBKO
CHUJIBI TOKECTH. Hab6monats OIBITHL,
CBHIETENLCTBYIOIHE O COCTOAHMH HEBECOMOCTH Tel,
cmenaTh BhBOA 00 yCIOBMAX, IIPH KOTOpHIX Tela
HaxoggTcs B COCTOSHHH HEBECOMOCTH, W3MepAThH
yckopeHHe CBOGOIHOTO IaJ€HHS; 3arlchlBaTe 3aKOH
BCEMHPHOTO TATOTEHHS B BHIe MAaTeMaTHIECKOro
ypaBrenus. M3 3axoma BCeMHPHOTO  TATOTEHMS
BRIBOOMTE  QOpPMyTy Jud  pacdera  YCKODCHMSA
cpofogHoro najeHHs Tena. [IPHBOAHTL IIPHMEpSHI
NpSMOJIMHEHHOTO H KPHBOJHHEHHOIO HBHIKEHMA TEI,
Ha3BIBATL YCAOBHMS, IpPH KOTOPBLIX TeMa NBYDKYTCA
TMPAMONHUHEHHO MMM KPHBOJIKMHEHHO; BEIMHCIATE MOTYJIb
LEHTPOCTPEMHTEIIBHOIO YCKOPEHHS 10 hopMyrie v=a,.
/R Pewate pacyeTHble H Ka9ECTBEHHBIE 3alaHH,
CAYWIATH OTYET O pe3y/LTaTax BBHINOMHEHMA 3a/laHHA-
IpOeKTa «OKCIIepHMEHTANBFHOE TIOATREPKIEHHE
CTIpaBeITHBOCTH YCIIOBHH KPHBONHHEIMHOrO ABIDKEHHA
Tem»; JlaBaTe ONpefeneHHe MMITY/IbCA Tejd, 3HATL ero
eIHHHILY; OOBACHATH, KaKas CHCTEMa Tel Ha3blBaeTcH
3aMKHYTO#, IPHBOINTH IIPHMephl 3aMKHYTOM CHCTEMEI,
3aIMMCEHIBATH 3aKOH COXpaHeHHs uMirynbca. Habmopars
H 0OBACHATH MONeT MOJIC/H PaKeTh.

Mexanuueckne
koneOanys ¥ BOJNHEL

3BYK.

15

Onpenenare  konebaTeNpHOS  [ABIJKEHME IO €10
NpH3HAKAM;  TIPMBOMMTE  NpUMEpsl  KoMeGCammit;
ONHCHIBATG  OWHAMHKY  cBOGONHEIX  KoseOaHHi
NpY>XMHHOTO ¥ MaTeMaTHYeCKOro MadTHHKOB; H3IMEPAT
HKECTKOCTh INpPYXKHMHBl HIH  PE3HHOBOTO  LIHYpa.
Haspmsars BEITHYUHEL, XapaKTepH3YIOLIHE
KonebaTeNEHOE [BIOKEHHE;, 3alHCEIBATL  QOPMYTY
B3aMMOCBA3H [epuofa ¥  HacToThi  Kojebanwii;
HIpOBOIUTE 3KCIIEpHMEHTATBHOE HCCNeOBAHNE
3aBHCHMOCTH  Ieprofa  KkonefaHuit  NpPYKHHHOTO
MastHEKa oT m B k. IlpoBoauTh HCClMeqOBaHMA
3aBHCHMOCTH IepHoza (4acToTsl) konebanul MadTHRKA
OT [JIMHBI €ro HHTH, HpeJCTaBAT: pPe3YJILTATH
H3MepeHuii ¥ BpIMHCNeHuil B BHae Tabmu; OOBICHATE
MpPHEHHY 3aTyXaHHA CBOGOAHBIX KonebGaHHi; Ha3HIBATE
YCIIOBHE CYIECTBOBAHHA He3aTYXAIMHX koneGammi.
OOBACHATE, B HeM 3aKUIIOUaeTCAd HBJICHHME Ppe3OHAHCa,
TIPUBOIMTE IIPUMEPEI IIONE3HBIX H BPEAHBIX TIPOABIICHHH
pe3oHaHCa M IIyTH YCTpaHeHHA NocaefHUX Pasmmaars
monepeyssle M TIPOJONBHEIE BOJHBL, OIMCHIBATEH
MEXaHM3M o6pazopaHuA BOJIH; Ha3pIBaTh
XapaKTepH3YIOI(He BONMHBEI (HIMYECKHE BENMUHHEI
HaspiBaTh BENHUMHBI, XapaKTEpU3ylOide YTIPYTHe
BOJIHBI, 3aIIHCHIBATE (QOPMYJLl B3aMMOCBASH MEXKIY
HHMH. HaseIBaTh [OHAIMA30H YACTOT 3BYKOBBIX BOIIH,
NPUBOLMTH IPHUMEPH HCTOYHHMKOB 3BYKA; NPHBOAHTE
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OOOCHOBaHHS TOIO, 9YTO 3BYK SBISETCA MPOAOIBHOM
BOJIHOH;

DJNeKTpOMarHuTHO.
() CH

25

Jlenats BHBOL 0 3aMKHYTOCTH MATHHTHEIX JIHEMI # 06
ocnabneHHs Noii ¢ ymANEHHEM OT NPOBOLHHKOB C
TOKOM. (DOPMYIHPOBAaTE NPaBHIO NpPaBOM PYKHM A
COJICHOHJa,  mpaBuwio  OypaBumKa;  OIpeeNATH
HAlPaBJIcHHe 3JIEKTPHYECKOrO TOKA B NMPOBOAHMKAX H
HanpapleHHe JIHHHA MarHuTHoro noss. [Ipumenarts
TIPaBHJIO JIEBOH PYKH; ONpEAeNsTs HalpaBleHHe CWIEL
AeHCTBYIOLIEH Ha IEKTPHYECKHUIi 3aps, NBHACYIIHIICA B
MarHMTHOM TIOJ€; ONpefeNdTh 3HAK 3apAia H
HanpaBneHHe  ABWKEHHA  YACTHIBL,  3alHCEIBAThH
Gopmymy B3aHMOCBA3M MOIYNA BEKTOpAa MATHHTHOM
HHIYKUKME B, MaTHHTHOrO Hoas ¢ MoOgyneM cuiwl F,
OeHCTBYIOLIEH HA NMPOBOJHMK MIHHOM 1, pacmosnoxen-
HBIH TIEpPHNEeHAUKYIAPHO JIHASIM MATHMTHOH HEIYKLHH,
H CHJIOH TOKa | B NpOBOAHIMKE; ONUCHIBATEL 3aBHCHMOCTD
MarHMTHOTO TOTOKA OT HHEYKLHW MATHMTHOTO IIOJIA,
OPOHM3BIBAIOINETO IUIOmMaAb KOHTYpa H  OT  ero
OPHMCHTAIlHH 10 OTHOIUEHHIO K JHHHAM MAarHHTHOI
HHOYKIMH. HabmopnaTh ®  ONMCHIBATS  ONEITEL,
HDOATBEPXRIAOUIHE TIOSABICHUE 3NEKTPUYECKOrO IONA
TIpH W3MCHEHMH MAarHHTHOTO IIONA, LEJaTh BBIBOIEL
[IpoBOAKTE  MCCNIEHOBATENBLCKMA — SKCIIEPHMEHT 110
H3y9IEHMIO SBJICHHSA SICKTPOMATHHTHOM HMHIYKIIAM,
AHAM3NPORATE PE3YNBTAaTHl SKCIIEPHMEHTA M [eNarh
BEIBOAE; HabmomaTh BzauMoneiicTEHe ATIOMHHHEBBIX
KONEll ¢ MArHHTOM; OOBACHATh (DH3UYECKYIO CYTh
npapuna Jlenua u GopMynHpORaTE ero; IpHMEHATH
npaBwio JleHua ¥ nOpaBWiIo mpasoik  pykH s
ONpefeneHHd HAalPABACHHA MHIYKIMOHHOTO TOKA.
Halogate u OOBACHATL ABNEHHE CAMOMHMITYKLWH.
Pacckaspisare 06 ycTpolicTBe W mpuHIMIE AelicTBHd
I'eHepaTopa IepeMEHHOrc TOKa, HasbIBaTh CIIOCOOEI
YMEHPIICHHs NIOTEPh 3EKTPOSHEePTHH mepefadue ee Ha
bonbiIHe paceTOSHMA; PacCKa3sbIBATE O HASHAYEHHH,
YCTpOHCTBE K NpHHEUMNG AeHCTBHA TpaHc(OpMaTopa H
€ro npuMeHeHud. Habmogars ombIT mo MamyueHHo u
NpUEMY 3NIEKTPOMATHHTHBIX BOTH; OTHCHIBATE PA3IHYMA
MEeXIY BHUXDEBBIM JIIEKTPHYECKHM H 3/SKTPOCTATH-
HecKHM nosaMH. Habmonate cBoGoAHEle 3neKTpoMar-
HHTHBIE KONeOaHWs B  KoneGaTeNbHOM — KOHTYpe;
PacckaspBaTe 0  OpWHLMIAX — DAJHOCBS3M W
TenesrAeHHA; Haselsate  pasnmusble  OHAmazoHLI
SNCKTPOMAarHuTHeIX BONH. Habmopats pasnokenne
Gesoro cpeTa B CNEKTP IpH €ro MPOXOXKLESHHM CKBO3b
NpH3My H noiydeHHe Genoro ceeta IMyTeM ClOKeHHA
CIICKTPAJIBHEBIX LIBETOB C TIOMOIIBIO JIUH3EI, OOBACHATH
CyTs ¥ [aBaTk ONpefle/ieHHe ABNEHHS HNMUCIIEpPCHH.
Habmopate crmommoit »  suHeluatele  crexTpsl
UCTTyCKAHHMs;  HA3BIBAT:  YCNOBHY  OOpasoBaHMA
CIUIOIUHBIX M JIMHEHYaTBIX CIEKTPOB HCITYCKAHHS,
OB BAcHATE H3NTyUSHHe H TIOMIONIEHHE CBETAa ATOMAMI H
MPOHCXOXICHHE JIMHEHJaTEIX CIHEKTPOB HA OCHORE
noctyiaroe bopa;

CtpoeHue atroMa H

16

OnmceiBate onertel  Pesepdopna: 1o 0OHapyKeHHIO
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aTOMHOTO sApa.

CIOKHOIO COCTaBa PalMOAKTHBHOIO M3NYYEHHA M TIO
HCCIIENOBAHMIO C TNOMOLIGI)  PACCesHHA  a-4acTHI]
CTpoehus aToMa. OGBACHATE CYTh 3aKOHOB COXpaHEHMs
MaCCOBOrO  HWHMCIIZ H 33pAfia 0OPM  PAagHO3KTHBHBIX
NPEEPAICHISX; NIPHMEHATh 3TH 3aKOHE! TPH 3aITHCH
YPaBHEHMH sANepHEIX peakimit. HsMepats mommocts
AO3BI paHAMOHHOr0 (OHA AO3MMETPOM; CpaBHMBATH
TNOIY4eHHBIR PE3YJIBTAT ¢ HauGONBUIMM IOMYCTHMBIM
AL 9enopeka  3HayemmeM; IIpuMeHAT  3aKOHLI
COXpaHCHHA MAacCOBOTO YHCNA M 3apafa IUIf 3allHcH
YPaBHEHMH AfepHbIX peakumi. O6bacHATE Qu3HUecKmit
CMBICN IOHATHH: MACCOBOE M 3apdlOBOE YHCTA,
OGbAcHATE GH3NdMecKUM CMBICT TIOHSTHIL: SHEPrus
CBA3H, AedekT Mace. ONHCHBATL Mponece AeneHus Aapa
aToMa ypaHa; O0BACHATE GU3MTECKHi CMBICT TOHATHI:
HEllHad peakuHs, KPUTHYECKad MAacca; HasbiRaTh
YCIOBHA NPOTEKAHWA YNpaBnAeMod LEMHOM peaxIaw.
Pacckassipats 0 HasHaueHuu AAEpHOro peakTopa Ha
MEUIEHHEIX HEATPOHAX, €r0 YCTpOHCTBE H NpHHIHTIE
ACHCTBHA; HASHIBATE NIPEUMYIIECTEA H HEZOCTATKH ADC
IIEpeN IpyrMMHM BHIOAMH 3JeKTpocTaHuMii. HaspisaTs
¢usrueckie BemMYMHLL morNomeHHAY A03a HIMY9IeHHA,
KOI(QOUIMEHT KauecTsa, SKBUBATCHTHAS 1034, HEPHON
nomypacniaga;  cnywmath  goknam  «HeraTHeHOe
BO3MICHCTBHE paTmManMy HA JKMBBIE OPraHMIMBI W
Crnoco0Bl  3amMTEI  OT Hee» HaspBars YCIIOBHSA
[IPOTCKAHHA  TEPMOANECPHOH  peakly; IPHBOAWTE
IpHUMEpL! TCPMOAAEPHBIX peaKiluil; NPHMEHATh 3HAHHS
K peilenmio 3aga4. CTpoHTh rpauX 3aBHCHMOCTH
MOUIHOCTH N03BI HATY4eHHs IPOAYKTOB pachiafia paZioHa
OT BpeMEHH; OLCHHMBATL II0 TpaguKy MepHON
TI0JTypacniafa MpOLyKIOB PAaCHafa pafioHa;

5 Crpoenne n ssomonus
BcenexHoii.

Habmonate cnatimer  wm ¢ororpadun  Hebecnsix
OGBEKTOB; HA3LIBATE TPYNIIBL 00BEKTOB, BXOAAUIMX B
CONHEYHYIO CHCTEMY NPUBOJHTbL IIPHMEPH! H3MEHEHHS
BHIIA 3BE3THOTO HeGa B TeueHWe cyrok. CpaBHMBATH
TiaveTst  3eMHOH  rpymmss; IUTaHETHI-THIaHTEL;
aHANM3UPOBATL  OTOTpaHE WK  chaiifpl  ruaneT
OmuceiBats  dororpadmu  manex Ten  ConHewHol
cucTembl.  OOBLACHATE  (usHyYeckue Tpoliecchl,
HpoHexonsmue B HenpaX ConHIE M 3Be3f, HA3ZBIBATD
TIPYYHHEL o0pazoBaHM{  mATed  Ha Connuie;
AHANMHSHPOBATh (OTOTPaduy CONHEWHOH KOPOHK! M
obpasopamuit B Heit. Omucemars TPH  MOIE/H
HECTalTHOHAPHOMH Bcenennoi, TIPELTOXKEHHEIE
DpunmaHoM;  OOBACHATE B ueM [IpOABNAETCA
HECTAHOHAPHOCTE  BeeneHHOH; 3alMCHIBATE  3aKOH
Xat6ma

Hroro:

.102q

yqeﬁHO-MeTO,I[H‘IGCKOE H MaTePRAJIBHO-TEXHHYCCK0E obecneuenne:

JuTeparypa pias yunTean:
1. ®uzpxa. Metomuaeckoe nocobue. 7 Kiace (aeTope! E. M. T'yrauk, E. B. Pri6akora).
2. Quznxa. TecTsl. 7 kiace (aBToph H. K. Xamnanos, T, A. XaHHaHOERa).
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3. @usuxa. COOpHHK BOIPOcoB M 33734, 7—9 knacce! (aTopmt A. E. Mapos, C. B. Ilozolickuif, E. ’!A.

®uzuka. Junakradeckue MaTepHansl. 7 Kiace (asropsl A. E. Mapon, E. A. Mapon).
duznka. Metomrueckoe mocobue. 8 kiace (asropel E. M. I'yTHRK, E. B. Prifaxosa, E. B. Illaporuna),
Quznka. Tectrl, 8 knace (asTops! H. K. Xannanos, T. A. XanHa"oBa). ‘
Ouzpka. JJUpakTHIeCKHe MaTepHansl. 8§ kiace (asTops! A. E. Mapon, E. A, Mapor).
dmuxa. Temarrdeckoe maHupoBanue. 9 kiacc (asrop E. M. I'yTHEK).

®uzuka. Tectrl. 9 knace (astops! H. K. Xarnanos, T. A. XaHraroBa).

Omzuxa. JunakTidaeckie Matepuaisl. 9 knace (asTops! A. E. Mapos, E. A. Mapow).

JIaTepaTypa A8 YUCHUKA:
®uzuka. 7 kiace, Yuebuuk (artop A. B. Ilepriukun).
Qusuka. Pabodaa TeTpans. 7 kiace (asTopsl T. A. Xanradora, H. K. XanHanoB).

MapoHn).
4. Om3uka. 8 wiace, Yaebuux (asTop A. B. Ilepriikum).

5. ®uszuka. Céopuuk BonpocoB M 3anad. 7—9 wiacchl (apropel A. E. Mapon, C. B. Ilozoiickuii, E. A.

Mapon).

6.
7. Ouzuxa. COOpPHHK BOIPOCOB H 3ama4. 7—9 kiacchl (asropel A. E. Mapon, C. B. Tosokckuif, IE;"A

dusuka. 9 xace. Yaebuux (asropsi A. B. epsmmxay, E. M. T'ytau).

Mapom).

JNexTpoHHEIE YIeORbIe HIJAHAN:

1. Ousuka. bubnuoreka HarmsagHbx nocoduit. 7—11 kmacerl (mop pemaxume# H. K. Xannanosa).
2. Jla6oparopuste paboTsl o usuke. 7 wiace (BUpPTyabHas (pu3irieckas 1abopaTopns).

3. JTaGopatopHsie paGoTsi o Qieuke. 8 Kace (BHpTyanbHas GusHyeckas nabopaTopus). ,
4. JlaboparopHele paboTs! o Gu3KKe. 9 knace (BUpTyanbHas ¢usHIeckad nabopaTopusn).

5. OneKTpOHHBIE NPHAMKEHHA K yYcOHHKaM.

L.

DJekTpoHHO - 06pasopaTe/bHBIe B HATEpHET peCypent
Enunas koutekuns udgporeix obpazosarensHbix pecypeos (http://school-

collection.edu.ru/)

2.

QenepanbHE HEHTP HHPOPMAaLHOREHO-00pa30BaTeMEHEX pecypcos (PLIFMOP)

(}mp:fffcior.edu.gq/catalog[meta/ﬁt/mc/discipline%ZO00/mif6!p/page.htm1)

3.

EnnHoe 0KHO 1ocTyna K 06pa3oBaTefIbHEM pecypeaM

(http://window.edu.ru/catalog/resources?p rubr=2.1.6)

Coucox HArTSAHLIX DocoGHIT:

Tabuannt odlrero Ha3SHAYeHHA

1. MexxnyHapoaHas cucTeMa equHul (CH).

2. IlprcTaBky Iy oGpazoBaHHs ASCITHYHBIX KPATHBIX H JONBHLIX €QHHMIL.

3. ®uzErecKke NOCTOSHHbIE.

4. lllkana 3NeKTPOMAarHUTHEIX BOJTH.

5. TIpaBuia o TexHHKe Ge3omacHoCTH pH pabote B kabHHeTe QU3IHKH.

6. Mepel Ge30nacHOCTH MPH NOCTAHOBKE M IPOBejieHHH 1aG0opaTOpHBIX paboT MO 3IEKTPUYECTBY.

Temarndeckue TabanLbl

1 BpoyHoBcxoe asrokenue. JTuddysus.

2. ITopepxHOCTHOS HATHIKECHHUE, KANWLULIPHOCTD.
3. Manomerp.

4. Crpoenue aTMocheps! 3eMIIH.

5. ATmMocdepHoe naBiIcHHE.

6. Bapomerp-anepoun.

7. Bugsl nedopmanmii L

8.
9.

Bune nedopmaraii 11,
I'maz Kax OnTHYeCKAd CHCTEMA.
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10, Onrereckue MPUGOPEL.

11. HzMepeHHe TeMIiepaTyph.

12. BHyTpeHHSA SHEPIus,

13. TemIoH30IAHONERIE MATEPHANEL.

14. TInaBnenne, ucTapeHHe, KUIICHHE.

15. dsurarens BHYTPEHHETO CropaHHs.

16. JlBurarens IIOCTOSHHOTO TOKA. -
17. Tpaekropusa IBHKCHHA.

18. OTHOCHTENBHOCTD ABIKCHHA.

19, Bropo#i 3akoH HetoToHa.

20. PeakTHBHOE NBHIIKEHHE.

21. Kocmurueckuii kopabib «BocTo.

22. Pabota cHIEL

23. Mexapuueckye BOJIHEL

24 Npr6opsl MATHATOIIEKTPHYECKOMH CHCTEMBL.
25, CxeMa rHapoaIeKTPOCTAHLIMY.

26. Tpauncdopmarop.

27. Ilepenaya ¥ pacnpeneeHHe NEKTPOSHEPIHH.
28, Munamuk. MuxpodoH.

29. Mopenu cTpOCHHA aToMa.

30. Cxema oneita Pesepdopaa.

31. HenHaq auepHas peaKitus. -
32. Snepnriii pedKTOp.

33, 3BéamEL

34. ConHegHas CHCTEMA.

35. 3atMenwus.

36. 3emsisn — raneta Comeunoit cucTems!. Ctpoerde Comiua.
37. Jlyna.

37. [Lna”eTs! 3eMHOH IPYTITIEL.

39, [TnaHeTeI-THrAHTEI.

40. Manzie Tena ComHeqHO# CHCTEMEL

IL1aHupyeMbie pe3yabTaTol H3ydeHus GUIHKH
B pesynomame u3yueHUn (UIUKHU YUEHUK OONHCER
3HATH/IOHHMATH

- cmbicn  monmmuil:  Qusudeckoe sBICHHe, (QU3MUECKMH 3aKOH, BEIIECTRO, B34HMOJIEHCTBHE,
3NEKTpHUecKOe TId/e, MArHHTHOE TI0JIE, BOJIHA, aTOM, STOMHOE AAP0, HOHM3HUPYIOMAC HITY ICHI,

- cMblcn (pusuuecKuX @enuuun: IYTb, CKOOCTB, YCKOpEHMe, Macca, TIOTHOCTS, CHIA, AaBleHHe,
HMITyJEC, pafoTa, MOITHOCTE, KMHETHYECKas IHEPryd, TIOTCHITHANbHAL SHEPTHY, K03 IIAEHT TOIE3HOTO
neficTBHA, BHYTPEREAA YHEPr A, TEMIEPATypa, KONMHUECTBO TEIUIOTEI, YASbHaH TEIIOEMKOCTS, BIIUKHOCTE
BO3AYX2, SMEKTPHUCCKHH 3apsJl, CHITA 3JIEKTPHIECKOTO TOKA, SMEKTPHIECKOe HANPDKEHAE, SIICKTPHHCCKOS
COIPOTHE/IEHHE, paBoTa H MOLIHOCTh ANEKTPHUECKOrO TOKA, POKYCHOS PACCTOAHHE JIAH3EL,

- cmuren Qusudeckux 3axornog: Ilackand, ApxuMesna, HbioTOHA, BCEMHDHOMO TATOTCHWS, COXPAHCHHA
HMITYJIBCA H h:IeXa.HH‘IeCKOﬁ 3Heprm!, GOXP&HGHHFI 3HepI'PIH B TeINMOBBIX HPOHCCOHX, coxpa.He}ma

SIIEKTPHYECKOro 3apsma, OMa UL yYacTKa JNIEKTPHYCCKOH LCIH, Ibxoyna-JIeHna, DpsMOTMHEHHOrO
PacmpoCTPaHEHUA CBETA, OTPAKCHHA CBETR;

yMeTh
- onucsteams u O0BACHAMb (DUINYECKHe AG/eHUA: PABHOMEDHOE NPAMONMHEHHOS [BIDKCHHE,
PaBHOYCKOPEHHOE TIPAMOJIMHeHHOe BIKEHUE, IepeaTy MABICHA XKHAKOCTAMH U ra3aMH, TidBaHKS Te,
MeXaHHIEeCKHe KONeOaHHs ¥ BoJIHbI, Au(y3HI0, TEIUIONPOBOAHOCT, KOHBEKIHIO, H3TyYEHHE, HCIAPEHHE,
KOHJIEHCAIMIO, _, KMIIeHHe, IUIABJICHHE, KPUCTALTH3ALMIO, DBICKTPH3ALMIO  Tel, B3aUMojIeiicTBHE
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MNEKTPHYSCKMX-32pAJOB, B3aHMOZEICTBIE MArHUTOR, JelicTBHe MarHMTHOTO II0/A HA IPOBOLHHK ¢ TOKOM,
TETUIOR0E NEHCTBHE TOKA, HMEKTPOMATHHTHYIO HHIYKIIHIO, OTpasKeHHe, TIPeJIOMIEHHE H JUCIIEPCHIO CBETa;

- ucnons3oeams QuzuecKue npubops: U UIMEPUMERbHbIE UHCIMPYMEHMbE ONR USMEPEHUR DUINNECKUX
ée/tuuun; PAccTOSHYS, NPOMEXYTKA BPEMEHH, MACCH, CHJIBL, IABICHH4, TEMIIEPATyphl, BIIUKHOCTH
HO3MyXa, CHIBI TOKA, HAMNPDKEHUA, OJICKTPHUECKOrO CONPOTHBIICHHMHA, paboTBl H  MOIIHOGTH
SIIEKTPHIECKOTO TOKa;

- npedcmaennms pe3pabMAMbl UIMEPEHUA C NOMOWBI0 Mabiuy, spaguKos u GLIAGAAML HA 3MOi
0CHO6E IMRUPUYECKHE 3A6UCUMOCIU: TTYTH OT BPEMEHH, CIUIH YIIPYNOCTH OT YUIHHEHHA IPYXHMHBI, CHIIBI
TPEHHS OT CHJIBI HOPMAJBHOTO JABJEHHd, IepHoja KoneOaHuH MASTHHKA OT JJIMHEL HUTH, [EpPHOAR
KolleGanuil rpy3a Ha IPY)KHHE OT MACCHE rPY32 K OT JKECTKOCTH IIPYKHHEL, TEMIEpPaTyphl OCTHIBAIOIIETO
TeJla OT BPEMEHH, CIIH TOKa OT HANPSDKEHHA Ha YYacTKe IieTiH, YI/la OTPAXERUs OT yrila MAafeHHA CBETa,
YTJIa PENOMITEHHS OT YIJia IaleHHs CBeTa;

- eblpasicams pe3ynvmamsl usmeperuil u pacuemoe 8 edurtunax Mesicoynapoonoii cucmemol;

- HpueoOUMb nNpUMEDPb! NPAKMUNECKO20 UCNONb306AHUR (QUIUYECKUX 3HAHWUI O MEXAHHUECKHX,
TEIUTOBLIX, AIEKTPOMATHUTHEIX M KBAHTOBBIX ABJIEHAAX;

- petuamtz 3adavu Ha RpumMenenue H3YyUEeHHbIX ¢u3uuecxux 3AKOHOG,

- ocymecmmmb CAMOCHOAMENbHEIE NOUCK UHOpMALHE €CTeCTBEHHOHAYUHOI'O COACP/KAaHHA ¢
KCIIONB30RBaHHEM DA3HUHBIX HCTOYHHKOB (y49e0HBIX TEKCTOB, CIIPAaBOYHBIX H HAYYHO-NONYMAPHBIX
u31auul, KOMIBIOTEPHBIX 6a3 HaHHEIX, pecypcoB MHTepHETA), ¢ 06paboTky M npeacrapneHye B pa3sHBIX
dopMax (CIOBECHO, ¢ MOMOIIBIO rpadhHKOB, MATEMATHIECKUX CHMBOIOB, PHCYHKOB M CTPYKTYPHEIXCXEM);

HCIOJB30BaTL HNpHoOpeTeHHbIE 3HAHAA H YMeHHS B IPAKTHICCKOH IeHTEILHOCTH M
NMOBCEIHEBHOM JKH3HHA 414 Y

- oﬁegneqeﬁna’lﬁesonacnocm B MpOLECCE HCIOIB30BAHMA TPAHCIOPTHBIX CPENCTB, 3MeKTpPOOBITOBBIX
1pr6opoB, 3/1eKTPOHHON TEeXHHKH;

- KOHTpOJI 32 WCIPABHOCTBIO BIEKTPOTPOBOJKH, BOAOIPOBOAA, CAHTEXHHKH W Ta30BHRIX NpHGOPOB B
KBapTHpe;

- PAlLMOBANBHOTO IPHMEHEHHS IIPOCTHIX MEXAHH3MOB;

- OLIEHKH 6€30MacHOCTH paiHalMOHHoro GoHa.

-

@opMEI ATTECTANHH 00ydalolIuxCce.

Artrecrauma o0y4alomuxcs, MPOBOAMMAs B CHCTEME, IO3BOIAET, HAPsIY ¢ HOPMHPYIOIIHM KOHTPOJIEM
HpeAMEeTHHIX 3HaHHIA, TPOBOIUTE MOHUTOPHHT YHHMREPCANTBHEIX K TIPEJIMETHEIX YIeOHEIX AeHCTRHMIL.
[TporpamMMa npeycMaTpHBaeT CIeAyolye GOpMEl aTTECTALHH LIKOTBHAKOB!

L. IMpomexyrognas (GopMHpyroman) aTTecTalHs:

. camocToaTenbHble pabots! (1o 10 MAHYT);

. nabopaTopHO-ripakrHdeckue pabots! (ot 20 no 40 MuHyT); S
. bpoHTansHeIe ONLITH (R0 10 MUHYT);

. * JHAarHOCTHHECKOE TeCTHpOBaHMe (OCTATOYHEI® 3HAHMA ITO TEME, YCBOGHHE TeKyllero yueGHorq.
MarepHana, ColyTCTBYIOIIee NOBTOpeHue) — 5 ... 15 MuHyT.

2. HUtorosas (KOHCTATHpYIOWAN) ATTECTALIHA: .,
. KOHTponbHbIE paboTsl (40 MUHYT); '

. YCTHBIE H KOMOHHHpPOBaHHEIE 3a4eThl (0 40 MHHYT).

XapakTepHble 0c0GEHHOCTH KOHTPOIbHO-H3MEPHTENBHEIX MaTepranos (KHM) nna koncTaTHpYIomeH
ATTCCTAllHM:

’ KIM cocTaBiaioTcs Ha OCHOBE KOoOH(pHKATOPa;
. + KM cocTarnfroTed B COOTBEICTRHE ¢ 00OOIIEHHBIM IINAHOM;
. KOJIUYMECTBO 3a7aHuil B 0000HIGHHOM TIaHe oNpeaensercs PoXODKHTENBROCTRIO KORTPONBHOH

paboTH! B BpeMeHeM, OTBOMMBIM Ha BEITIOIHGHHE OJHOTO 3aJaHHA JAHHOTO THIIA B YPORHA CIIOKHOCTH 110
HopMaTHBaM I'HA;

. TeMaTHKA 3aJIaHHH OXBATHIBACT IOJIHOE COAEPKaHHE M3YHUeHHOro yqeOHOro MaTepyaa u
COJICPIKUT NIEMCHTBI OCTATOYHEBIX 3HAHHIA;
. crpykrypa KM xonupyeT cTpyKTypy KOHTpPO/IBHO-H3MEPHTENBHEIX MaTepHanos [HA.



CHeTeMa OOEHKH
OueHKa OTBETOB 00YJaAIOIMXCS:

Onenka «5» CTaBHTHCA B TOM CITydag, eClii yuampiics OKassiBaeT BepHOS MOHHMAHUE dusmuecKoif
CYIIHOCTH PaccMarpHBaeMBIX SBICHKH W 33KOHOMEpHOCTell, 3aKOHOB H TEOpHii, a TaK e NMPaBHILHOC
oTIpeeneHne HUIHIECKUX BEJIHIKH, WX e[JHHUL H cnoco6oB H3MEpEHHs: NPABHIIEHO BEITICTHACT HEPTEKH,
¢XeMBI 1 rpaHKH; CTPOHT OTBET 1O COGCTBEHHOMY ILIAHY,

COMPOBOYKAAET PACCKA3 COGCTBEHHEIMH MPUMEpaMH, yMCST IpUMeHATS, 3HAHWA B HOBOM CHTYalWH IpH
BLIITOSTHEHHMH rifaaicmqecm 3a|aHIiE; MOKET YCTAHOBHTb CBA3h MENIY W3YJacMEIM W paHee HiyMCHHBIM
MaTepRANoM 1O Kypey QH3HKH, 4 TAIOKS ¢ MATEPHANOM, YCBOSHHEIM TPH H3y4eHHH APYTHX NpPeaMETOB.

Onenka «4» CTABATECA, ECJH OTBET YYeHIKA YAOBIETBOPACT OCHOBHBIM TpefoBaHIAM Ha OLEHKY 5,
HO maH 6e3 MCTONB30BaHUsl COGCTBEHHOTO IUTaHA, HOBBIX MPHMEPOB, Ges HpUMEHEHVA 3HAHHE B HOBOH
cuTyamuy, 663 MCTIONB30BAHMA CBA3CH ¢ paHee H3YHICHHBIM MATCPHAIOM H MATEPHAJIOM, YCBOSHHBIM ITPH
H3ydGeHWH Ap. MPeIMETOB: eC/H YHamuHes AOMyCTHI ORHY omubky Wi He Golee ABYX HE/IOYETOR M
MOYKET X HCTIPABHATH CAMOCTOATEIIBHO HIIH ¢ HEGO/LIOH NOMOMIBIO Y HTeIs.

Onenka <3» CTaBUTECH, €CIH yuam@iics TPABMIBHO IOHEMaeT (QM3MUECKYio CYMHOCTS
paccm'zrpnnaemlx SBJICHHMI 1 3aKOHOMEPHOCTEil, HO B OTBETES HMECIOTCSH OTACIBHEIC npoGenel B YCBOSHHH
BOMPOCOB Kypca GM3MKH, HE NpEIITCTBYIOMHS JaTbHeHAIIEMy YCBOSHHIO BONPOCOB MPOTPaAMMHOTO
MaTepHAIa: yMeeT [PHMEHSTH TIONy9YeHHEIe 3HAHUS NPH PEIEHHH TPOCTHIX 3a7ad ¢ HCTIONB30BAHHEM
roToBBIX (OpMyl, HO 3aTpyAHAETCS HpH pelUeHHH 3anad, Tpefyrowux NpeobpazoBasHd HEKOTOPBIX
dopmys, forycrin He Gonee OnHOH rpy6oii ommOKH B ABYX HEIOUETOB, He Goree onHOM Tpyboit ¥ ofHOH
HerpyGoit ommGxu, He Gonmee 2-3 HerpyGHIX owmGoK, onHol HerpyGo# OUTHOKH M TPEX HEROYETOB;
TNy CTi 4-5 HENOIETOB.

Ouenxa «2» CTAaBUTCH, €CIH yuamuiica He OBNANEN OCHOBHBIMH 3HAHWAMH M YMEHHAMH B
COOTBETCTBHH ¢ TpeGOBaHMAMM ITPOrPAMMBI H IOTTYCTHII GonbIne OMMOOK M HEMOYETOB YeM Heobxoiumo
UL OLEHKH 39,

OnenKa KOHTPOJILHBIX paboT

Ogeuga «5% cTaBmTCA 32 paGoTy, BEIIOJHEHHYIO MONHOCTBIO 6e3 omuGOK M HEJOUETOB.

Onenka «4» cTapuTcA 3a pafoTy BHIIONHEHHYIO TIONHOCTEIO, HO TPH HAHTHA B Helt He Honee QAHON
rpyboki 1 OIHOM HerpyGoH oIMOKH H OQHOTO HeNoqETa, He Gonee TpEX HENOYETOR.

Ouenka «3» CTABUTCA, €C/IH YHEHHK NMPABWIBHO BHINOMHIT HE MCHES 2/3 Beeit paboThl WU nony‘cﬁm
e Gonee onHOM rpy6oil OMMGKH M ABYX HEIO4ETOR, He Gonee OAHOMH rpy6olt ommGK: H ONHOH Herpybok
ommbky, He Gollee Tpex HerpyOHIX OMHMOOK, ONHOH HerpyGolt ommbku M Tpex He[O4ETOR, npu
Hamuaud 4 - 5 HeouETOB. R

Onerxka «» CTABATCSH, €CAH HACHO OMHKGOK M HEJOYETOB MPEBEICHNO HOPMY A oneHkm 3° Wi
TipaBHIEHO BRIIONHEHO MeHee 2/3 Beek paboTsL,

Onenka 1a6opaTOpHBIX padoT
Onenka «5» CTaBHTCH, €CNH YUAIIHHCA BBIIONHACT pabory B momHoM ofBeme ¢ cobmoneHueM
HeOBXOAMMOH IIOCIEA0BATEIBFHOCTH NPOBENCHES ONBITOB U H3MEpPEeHHI; CAMOCTOATENBHO M PAHOHATBHO
MOHTHpYeT HeobxouMoe 060pyIOBaHNE; BCE OTLITHI IPOROMIHT B YCTIOBIAX H pekHMax, 00ecTeTHBAIONTX
TOTyH¢HHE npa’ﬁﬁnbmrx PE3YIBTATOB H BRIBOJIOB; COOMIONAET TpeGoBaHus Tpapmui $63011aCHOCTH TPYOA; B
oTYeTe TPABHALHO M AKKYParTHO BHITIOJHACT BCE 3aIHCH, TalIALEL, PHCYHKY, depTexH, rpaduk,
BEIYHCIIEHES; TIPABHIBbHO BHITONHICT aHAH3 TIOTPEIHOCTEH.
Ouenka «4» CTABUTCA, €CIIA BBIIOMHEHE! TpefoBaHus K OLCHKE «5» , HO OBUIO NOIYINEHO KBA - TPH
Hemoueta, He Gonee oHOM HerpyGoi ommOKN 1 OXHOTO HEAoHETA.
Omenxa <3» craBurci, ecid paoTa BRINONHEHZ HE TOJMHOCTHIO, HO o6reM BEIMOIHEHHOH
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YACTH TAKOB, IIO3BOMASET TOJYYMTb [DPABHIBHEIE Pe3YIETATHl M BHIBOJBL: €CIH B XONC MPOBE/ICHHA
OFILITA ¥ M3MEPSHHH GBUIH JOMYIISHE] OLIHOKH.

Ouenka «2» crasurcs, ecnu pafora BHNIONHEHa HE TONHOCTHIO H 06beM BEIIOMHEHHOH
yacTH paGoTHl He MO3BOJAET CeNaTh IPABIIBHEIX BEIBOJOB: €CIM OMBITEI, M3MEPEHMI, BEIYHCIICHAS,
HabmoeRHs NIPOM3BOANWIHCE HETIPABHIBHO.

Bo Beex CTydasX OLEHKA CHIDKASTCH, €C/TM YHeHHK He cobmonarn TpeoBaHus MpaBun 6€30MACHOCTH
rpyaa.

-

Tlepeuens omuGoK:

rpy0Ele OIUOKH

1. HesHaHWe ompereNeHMii OCHOBHEIX [TOHATHH, 3aKOHOB, TpPaBHi, nojamKeRnH TeopHH, GopMyrn;
OB NPHHATHIX CAMBOJIOB, 0G03HAYeH Y QU3HYECKHX BETHYMH, SIMHULY HIMEDOHHH.

2. HeymeHue BBIAE/AT B OTBETE [NIaBHOS.

3. Heymenue npHMEBST> 3HAHMA UIA pCLICHHA 3aiad H obpsicHennA (H3M4ECKHX SBICHUI,
HepaBUTbHO COPMYTHPOBAHHBIE BONPOCH!, 3afgHUA WIIH HEBESPHEIO OGBACHEHHS XOfa MX pemeHit,
HE3HAHHE MPHEMOB PEILEHHA 3a/1ad, aHAMOTHYHEIX PaHee PEIICHHBIM B KIIACCe; OomHMOKH, IOKA3BIBAIONIHE
HeNpaBIIbHOE TIOHMUMAHHE YCIIOBHA 3a/{24H I HeMPABHILHOE HCTOIKOBAHHS PEMISHHA.

4.  Heymenwue UHTATh H CTPOHTD IpadyKy M PHHIATIHATBHEIS CXEMEI

5.  HeyMeHHe NOATOTOBUTH K pafoTe yCTAHOBKY WIH faboparopHOe ofopynoBaHue, [POBECTH OIBLT,
HeOGXOIMMbIE PACUETH WK HCTIONB30BATh NOMYICHHEIS IAHHBIE Ui BEIBOZIOB.

6. HeBpexHoe oTHOmEeHMe X NaGoparopHOMY 0GOPYNOBAHHIO K H3MEPUTEIbHEIM npabopaMm.

7. HeymeHHe ONpe/Ie/ T [OKA3AHMT K3MEPUTE/ILHOTO npubopa.

8.  Hapymenue TpeGoBaHmii Mpasu1 6€30MaCHOro TPYAa IIPH BBIIOJHCHHH SKCICPHMEHTA.

1

HerpyOble ommoOKK

1.  Herouroctst GOpPMYIMPOBOK, ONpENENeHHH, 3aKOHOB, TCOPHH, BBIIBAHHAIX HEMONHOTON OTBeTa
OCHOBHEIX IpH3HAKOB OHpeAenseMoro moHards. OmuGkd, BLI3BAHHEIS HecOOMIONeHHEM  YCIIOBHIA
NpPOBEASHNS ONBITA WK H3IMEPeHHH.

2.  Ommbky B YcnoBHBIX OOO3HAYEHWSIX HA NPHHIMAMANLHBIX CXEMAX, HOTOTHOCTH qcp’remeu,
rpadHKOB, CXEM.

3. TIpomyck HIM HETOUHOE HANHCAHHS HAHMEHOBAHHH IMHMLL bU3MYECKUX BEJIMYHH.

4,  HepaunoHambHbIH BEIOOP X0Ka peLICHHAS.

HEXOYeThI

1. HepanuomambHBIe 3allMCH TpM BLMYHCICHHAX, HEPAUMOHANBHBIC IPHEME! BEIMUCTICHHH,
npeoﬁpasoaaﬂmd ¥ pelIcHHs 3a/1a9.

2.  Apudserndeckrie OMMGKH B BETHCIECHHAX, €CIH TH ommGku rpyd0 He HCKAXAIOT PeabHOCTE
NOY4YEHHOTO PE3YITBTATA,

3.  Orgensusle NOTPEWHOCTH B GOPMYIHPOBKE BONPOCA HIH OTBETA.

4.  HeOpexHOe BHIIOTHOHUE 3aIHMCCH, YepTeneH, CXeM, rpadHKOB.

5.  Opdorpadmueckne U IYHKTYaUHOHHbIS OUIMOKH
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