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TOSICHUTEJTBHAST 3ATINCKA

OOpazoBarenpHast MporpaMma 1o (QU3KKe cocTaBlieHa Ha ocHOBe (heaepansHO# [IpuMepHOi MporpaMMBl OCHOBHOTO OOILIEr0 00pa3OBaHHsI.

OO6pazoBarenpHasl IporpaMmMa KOHKPETU3UPYET CONepKaHue MPEIMETHBIX TeM 00pa3oBaTeNlbHOTO CTAaHIapTa, TAeT MPUMEPHOE pactpesielicHre yIeOHbIX YacoB MO pa3zieiiaM Kypca
PEKOMEHITYEeMYO MOCIIEIOBATEILHOCTD M3YUCHHS PA3ZICNOB (DH3HKK C YIETOM MEKIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JTOMMKH YIeOHOTO Tpoliecca, OnpeesieT MUHUMAITBHBIN Habop
OTIBITOB, JIEMOHCTPUPYEMBIX YUHTEIIEM B KITacce, JJA00PATOPHBIX M MPAKTHYESCKUX PaOOT, BHITTONHIEMbBIX YUYAIAMFCS.

OOpazoBarenbHas MporpamMMa SIBJISICTCSl OPHESHTHPOM JIJIS COCTABJICHHST pabOUMX MPOrpamMM, a TAKKE MOXKET HMCIIONB30BAThCS MPU TEMATUYECKOM TUIAHUPOBAHHU Kypca yUIUTEIIEM.
VYunrens (HU3UKHA MOTYT MpeJyIaraTh BApHAHThI TIPOrPAMM, OTIUYAOIIUXCS OT 00pa30oBaTeIbHON MPOrPaMMBI TIOCIIEIOBATEIFHOCTHIO H3YUCHHUS TEM, TIEPEIHEM JIEMOHCTPAIMOHHBIX OIBITOB U
(poHTANBHBIX J1a00paTopHBIX PaboT. B HUX MoKeT ObITH OoJiee AeTaNbHO PACKPBITO COZIEPKAHKE U3y4aeMOro Marepuaa, a TakKe IMyTH (OPMHUPOBAHHUSI CUCTEMBI 3HAaHMI, YMEHHI U CIIOCOO0B
JESITENIEHOCTH, Pa3BUTHSI M COLMAIN3ALINN YUaIlIXCS.

CTpyKTYypa 10KyMeHTA

OOpazoBarenbHasi IporpamMma 1o (U3KKe BKIIIOYAET TPH pascesa: MOsICHUTEIbHYIO 3alHiCKY; OCHOBHOE CoJep:KaHue C IIPUMEPHBIM pacpeziefieHneM Y4eOHBIX YacoB TI0 paszeniam
Kypca, peKOMEHIyeMYIO TIOCIIeZI0BATENBHOCTD H3YUCHHS TEM U Pa3/eioB; TPeGOBaHHsI K YPOBHIO MOAT0TOBKHU BbIITYCKHHKOB.

OO0mas XxapaKkTepuCcTHKA y4e0HOT0 MpeaMeTa
®dusmKa Kak HayKa O HanOosee OOIMX 3aKOHAX MPUPOJIBL, BBICTYTIAS B KaYECTBE YUeOHOTO MpeIMeTa B IIIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIa/l B CUCTEMY 3HaHHI 00 OKpyKaromeMm mupe. OHa
PacKpBIBACT POJIb HAYKK B SKOHOMHYECKOM H KYJBTYPHOM Pa3BUTHH OOILIECTBA, CIIOCOOCTBYET (hOPMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33peHus. s pereHns 3ana4d GopMUpOBaHUSI
OCHOB Hay4YHOTO MHUPOBO33PEHHSL, PA3BUTHS MHTEIUIEKTYATIbHBIX CIOCOOHOCTEN 1 TIO3HABATENIHHBIX MHTEPECOB YUAIIMXCA B IPOIecce N3y4eHHUs (PU3UKH OCHOBHOE BHIMAHHE CIIEAYeT YIIETSTh
HE TiepeZiaue CyMMBI TOTOBBIX 3HaHHIA, & 3HAKOMCTBY C METOJIAMH HAYYHOTO TIO3HAHHSI OKPYIKAIOIIIEr0 MUPa, TIOCTAaHOBKE MPOOJIeM, TPEOYIOIIMX OT YUAIIIXCSI CAMOCTOSITENBHOM ISSITEIIHOCTH
1o ux pazpereHuto. [loruepkHeM, YTo 03HAKOMIICHHE YYAIIUXCS ¢ METOJIAMH HAYYHOT'O TTO3HAHMSI MPEATIONAracTcs MPOBOUTH MPU U3YUCHUH BCEX Pa3/ieNioB Kypca GHU3UKH, & HE TOIBKO
NpH U3yYEeHNH CTIEUATTBHOTO pasziena «Du3rka 1 (pH3HuecKie METOIbI M3YUeHHs TIPUPOIBD?.

I'ymanuTapHOe 3Ha4YeHNe (PHU3UKH KaK COCTABHOM YacTH OOIIEro 00pa3oBaHMsi COCTOMT B TOM, YTO OHA BOOPYXKACT YUAIMXCSl HAYYHbIM MEMOO0OM RO3HAHUA, TIO3BOISIIOIIAM TOTy4aTh
OOBEKTHBHBIE 3HAHS 00 OKPYIKAFOIIEM MHpE.

3HaHue PU3NUECKHX 3aKOHOB HEOOXOIMMO JUTS H3YUEeHHSI XMMHH, OUONIOTHH, (PH3UUIECKOM TeorpaduiL.
Kypc ¢usuku B 00pazoBaTenbHOM MporpaMMe OCHOBHOTO OOIIEro oOpa3oBaHMs CTPYKTYPHPYETCS HA OCHOBE PACCMOTPEHHsS Pa3IMYHBIX (HOpM JBIKEHHSI MaTepHH B TIOPSIIKE HX
YCIIOKHEHHS: MEXAHIYECKHE SIBIICHHS, TEIUIOBBIC SIBJICHUS, SJICKTPOMArHATHBIC SIBJICHHS, KBAHTOBBIC siBjieHHs. Du3Kka B OCHOBHOM IIIKOJIE M3y4aeTcsl HA YPOBHE PACCMOTPEHHUS SBIICHHUI
TPUPOJIbL, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAMH (DM3UKH 1 PHIMEHEHHEM JTHX 3aKOHOB B TEXHUKE U TIOBCCTHEBHOM YKH3HH. Henn m3yyennst puzuku

H3yuenue  ¢pusuku 6  00pA30GAMENLHBIX  YUPEIHCOCHUAX  OCHOGHO20  00Ulec0  O0OpA306AHUA  HANPAGIEHO  HA  OOCHIICEHUEe  CeOyIowux  yeneil:

* 0c60eHuUe 3HAHUIL O MEXAHNYECKUX, TETUIOBBIX, AIEKTPOMATHUTHBIX M KBAHTOBBIX SIBJICHUSIX; BEIMUMHAX, XapaKTePHU3YIOIIMX JTH SIBICHHS, 3aKOHAX, KOTOPBIM OHM TMOIUHMHSIOTCS, METOIaX
HAy4HOT'O MO3HAHKSI IPHPOJIBI M POPMHUPOBAHUE Ha 3TOW OCHOBE MPEJICTABIICHUI O (PH3HUECKOM KapTHHE MUPA;
*  oe1adenue yMenusaMu TPOBOIIATH HAOIFOICHNS IPUPOIHBIX SIBIICHAH, OIMCHIBATH M 0000IIATH Pe3yiIbTaThl HAOIOACHUM, UCTIONB30BaTh MPOCTHIE M3MEPHUTEIBHBIC IPHOOPHI IS U3yUYECHUS
(bH3UYECKUX SBJICHHMN; MPECTABIIATh PE3YJIbTAThl HAOIFOCHNN WM M3MEPEHHUN C TIOMOIIBIO TA0JHII, TPaMKOB U BBISBILSITH HA 3TOH OCHOBE SMITUPUYUCCKHE 3aBUCHMOCTH; MPUMEHSThH
TOJTYCHHBIC 3HAHUS IS OOBSCHEHHS] Pa3HOOOPA3HBIX TPUPOHBIX SBJICHANH M MPOIIECCOB, MPHHIIUIIOB JSHCTBUS BROKHEUIINX TEXHAUYECCKHX YCTPOWCTB, JUIS PEIICHHUs (PU3MUCCKHX 3a71ad;
* pazeumue TO3HABATENHHBIX MHTEPECOB, MHTCIUICKTYATBHBIX U TBOPYECKUX CIIOCOOHOCTEH, CAMOCTOSITEIBHOCTH B TPUOOPETEHWH HOBBIX 3HAHWN MM PEICHHH (PU3MYESCKUX 33734 U
BBITOJIHEHNH 3KCTIEPHMEHTAITBHBIX MCCIIEIOBAHMI C HCTIONB30BaHMEM HH(OPMAIMOHHBIX TEXHOJIOTHI;
* gocnumanue yOSKICHHOCTH B BO3MOKHOCTH MO3HAHMS IPHPOBL, B HEOOXOAMMOCTH PAa3yMHOI'O MCTIONIB30BAHMS JOCTIKEHUI HAYKH U TEXHOIOTUH J1s1 JATTbHEHIIIETO Pa3BUTHS
YeJI0BEYECKOro OOIIECTBA, YBAKEHUS K TBOPLIAM HAayKH M TEXHUKH; OTHOLIEHHS K (PU3MKE KaK K 3JIEMEHTY 00IIEHENIOBEUECKON KYIBTYPh;
* npumeneHue NOTYYEHHbIX 3HAHUL U YMEeHUIl TS PEIIeHHs TPAaKTUYECKUX 3a/1a4 IIOBCEAHEBHON KU3HH, UIsl 00ecTiedyeHHs 0€30MacHOCTH  CBOEH KU3HH, PALMOHATEHOTO
TIPUPOIOTIONB30BAHHS M OXPaHbI OKPYKAFOIIIEH CPEITpL.

Mecro npeaMera B y4eOHOM ILIaHe
Y4eOHbIi MIaH IIKOJIBI YIS OYHO-3a04HOM (hopMbl 00yueHus oTBoxUT 108 yacoB [yist 00s3aTEIBHOIO M3ydeHHs! (DU3UKK Ha CTYIIEHH OCHOBHOTO 0OIIero oopasoBanus. B Tom umcie B
rpymmax VI, VIII u IX xmaccoB 1o 36 yueOHBIX YyacoB U3 pacuyeTa 1 yueOHBII yac B Helearo. B o0pa3oBaTeibHOM mporpaMme nperycMOTpeH pe3epB CBOOOIHOTO yueOHOro BpEMEHH B
oobeme 12 yac (11%) 1 peanmzaiiii aBTOPCKUX TOAXO0I0B, UCIIONB30BAHUS Pa3HOOOPa3HbIX (JOPM OpraHM3alkMKM YYeOHOIrO MPOIecca, BHEAPSHUS COBPEMEHHBIX METOJIOB OOYUYEHHS U
MEIArOrMYECKUX TEXHOJIOTHM, YUeTa MECTHBIX YCJIOBHIA.
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Oo1ey4edHbIe YMEHHSI, HABBIKH U CIIOCOOBI 1eITEJIbHOCTH
OOpazoBarenpHast MporpaMma npeaycMaTpruBaeT (OpMUPOBAHKE Y yHAIMXCs 001Iey4eOHBIX YMEHHI 1 HABBIKOB, YHHBEPCATILHBIX CIIOCOOOB JEATENIBHOCTH U KITFOUEBBIX KOMIICTCHIINH.
[propureTamu A1st IKOIBHOTO Kypca (GU3MKH Ha 3Tare OCHOBHOTO O0IIEro 00pa3oBaHusl SBIISIOTCS:
Tlo3nasamenvhan desmenvHocmp:
* JICIIONB30BaHUE 15 TIO3HAHMSI OKPY’KAIOIIEr0 MUpPa Pa3TUYHbIX €CTECTBEHHOHAYYHBIX METOIOB: HAOMIOIeHHE, H3MEPEHHE, IKCTIEPUMEHT, MOJICTTMPOBAHHE;
* (hopMHpOBaHME YMEHHIT pa3inyaTh (GaKTI, THIOTE3b], TPUUINHBI, CJICICTBHS, JT0KAa3aTeIbCTBA, 3aKOHBI, TEOPUH;
* OBJIa/ICHUE a/ICKBATHBIMH CIIOCOOAMH peLIeHUS TEOPETUUECKHX U AKCTIEPUMEHTAIBHBIX 33,124,
* TIpuoOpeTEHNE OMBITa BBIABIDKEHUS THIIOTE3 TSl OOBSCHEHNS M3BECTHBIX (DAKTOB M AKCIICPHMEHTATIHHOH MPOBEPKHU BBIIBUTAEMBIX THIIOTES.
HnpopmayuonHo-KOMMyHUKAMUGHAA OESAMETbHOCHb:
BJIAJICHUE MOHOJIOTHYECKON U AUATIOTUYECKOH peyblo, Pa3BUTHE CIIOCOOHOCTH TIOHUMATh TOUKY 3peHHsI COOeCeHHKA 1 IPU3HABATH [PABO HA HHOE MHEHHE;
WCIIONIb30BaHHUE JJIS PEILICHNS TI03HABATENFHBIX M KOMMYHHUKATUBHBIX 3a/1a4 Pa3-IMYHBIX HCTOYHUKOB HH(OPMALIHH.
Pedghnexcusnan oeamenvrocme:

BJTaJICHIE HaBBIKAMH KOHTPOJIS 1 OLICHKH CBOEH JICATEIIbHOCTH, YMEHHEM MPEIBHIETh BO3MOYKHBIE PE3YJIbTaThl CBOHX ICHCTBHIA:
OpraHu3aIys y4eOHOH e TeITbHOCTH: TIOCTAHOBKA LIETH, TNTAHUPOBAHKE, ONpPEIeIIeHHIEe ONTUMAIBHOIO COOTHOIICHUS LIS 1 CPEJICTB.

PesyabTaTsl 00yueHust

OObs3aTenbHbBIE pe3ybTaThl n3ydeHus Kypca «@Pusnka» npuBeneHs! B pasnene «TpeOoBaHMs K YPOBHIO MOATOTOBKH BBITYCKHHKOBY, KOTOPBIH MOJHOCTBIO COOTBETCTBYET CTaHIAPTY.
TpeboBaHust HATIPABIICHBI HA PEATH3AIIMIO ISSITETLHOCTHOTO W JIMYHOCTHO OPHEHTHPOBAHHOTO MOIXO/IOB; OCBOCHUE YUAIIMMHUCS HHTEIUIEKTYITBHOM 1 TIPAKTUYECKOH JesITeNTHOCTH; OBTIAJICHIE
3HAHUSIMU M yMEHHUSIMH, HEOOXOJIMMBIMH B TTIOBCETHEBHOM YKW3HH, TIO3BOJISTFOLIMMI OPHEHTUPOBATHCS B OKPY’KAIOIIEM MHPE, 3HAYMMBIMH TSI COXPAHEHHSI OKPY>KaIOILIEH cpeibl M COOCTBEHHOTO
370POBBSL.

PyOprka «3HaTh/MOHMMATB» BKIIFOYaCT TpeOOBaHMS K yUeOHOMY MaTepHaly, KOTOPBIH YCBaMBaeTCS W BOCHPOHM3BOAWTCS YYAIIMMHCS. BBIMYCKHUKYA NOJDKHBI MIOHMMATh CMBICI
M3y4aeMbIX (DU3NUYECKUX TTOHSATHI 1 3aKOHOB.

PyOpuka «YMmeTn» BKITFOUaeT TpeOOBaHWs, OCHOBAHHBIX Ha 00JIee CIIOKHBIX BU/IAX JIEATENIFHOCTH, B TOM YHCIIe TBOPYECKOM: OOBSCHATH (PU3NUECKUE SBIICHNS, TIPEICTARIISATH PE3YIBTATHI
M3MEPEHHH C TIOMOIIIBIO TaOMHIT, TPA(MKOB U BBISRIIATH HA 3TON OCHOBE SMITUPIYECKHE 3aBUCUMOCTH, PElliaTh 3a/iadi Ha TIPUMEHEHNE M3yUYeHHBIX (PU3MYECKHX 3aKOHOB, IPUBOAWTE TIPHMEPHI
TMPaKTIYECKOrO MCIOIB30BaHUS TTOTyYEeHHBIX 3HAHUH, OCYIIIECTRISITh CAMOCTOSTEIBHBIN TIOUCK Y4eOHOH MH(OPMAITIH. B pyOprke «Mcnosb3oBaTh

rlpnoﬁper CHHbIC 3HAHUA U YMCHUSA B HpaKI'H‘leCKOﬁ JIeSITeJIbHOCTH U TOBCEIHEBHOM JKI3HID peACTaBJIICHbI TpeGOBaHI/Iﬂ, BbIXOIAIUE 34 paMKU yqeGHoro nponuecca U HalCJIICHHBIC Ha
peueHue paBHOO6p8.3HLIX JKM3HCHHBIX 3a/1a4.

OCHOBHOE COJIEP’)KAHHUE (108 uac)

@uzuka U pusndeckue MeTOAbI H3y4eHUsI MpupobI (3 yac)

Omuka — Hayka o npupone. HaOmonenwe u ormicanue ¢rsuyeckux smieHn. Dmsideckue mpuoopel. Disudeckne BEMMUMHBI W HX MBMEpeHHe. [logpewmocmu usmepeHutl.

MexayHapoiHas cucreMa euHuUIl. DU3UYecKuil SKCTiepuMeHT U (hiudeckast Teopust. usuueckue modenu. Ponb MareMaTkel B pazBuTiH (Qu3uky. Ousvika 1 TexHuKa. Ousrka U pa3BUTHE
TIPEJICTARICHUIA O MATEPUATBHOM MUPE.

Jemoncmpayuu
[prMeps! MEXaHIYECKHX, TETUIOBBIX, IEKTPHYECKIX, MATHUTHBIX Y CBETOBBIX SIRIICHHUH.
duzryeckue MpHOOPHL.

JlabopamopHbie pabomul u onvinwl

(Bpemsi nposedenus 1abopamoproti pabomul modicem sapbuposamuvcst om 10 0o 45 murym)
Onpenenenve TIeHbI IeJIeHAS Kbl I3MEPUTENTHHOTO Mproopa. V3MepeHue IyiHEL
M3mepenne o0beMa sKHIIKOCTH 1 TBEPZOTO Teva. M3mMepeHue TemreparypbL.

Mexannueckue sisjienns (30 gac)



Mexanmdeckoe aBiKeHue. Ommuocumenviocmo  Osudicenusi. Cucmema omcuema. Tpaektopus. Ilyte. IlpsmomuHeiHoe paBHOMEpHOE HBIDKeHHE. CKOpPOCTH PaBHOMEPHOIO
MPSIMOJIMHEHHOT'O TBILKEHHS. METo/bl M3MEPEHHS PACCTOSIHUS, BPEMEHHU U CKOPOCTHL.

HepasHomepHoe iBimkeHne. MrHOBEeHHast CKOPOCTbh. Y CKopeHHe. PaBHoyckopeHHoe nprokenne. CBoOOIHOE majieHue Tell. [ padhvky 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH.

PaBHOMeEpHOE nBIDKEHNE 10 OKpY>KHOCTH. [ leprion 1 gacToTa oOparieHusL.

SIBnenve unepiwmn. 1lepBoiii 3akoH Hetotona. Macca tena. [ImotHocTs Bemectsa. MeTonbl iBMEPEHHs MACChl M INIOTHOCTH.

Bzanmopetictue Ten. Cuna. [TpaBrio cioyKeHus CHIL.

Cuna ynpyrocti. MeToibl i3MepeHus CHITBL

Bropoii 3axon Hetotona. Tperwii 3axkoH HbtoToOHa.

Cuna TsxecTd. 3aKOH BCEMUPHOTo TATOTeHUsl. ICKyCCTBEHHbBIE CITyTHUKU 3eMiu. Bec mena. Hesecomocms. [ eoyenmpuieckas u cenuoyeHmpuiecKkas cucmemvl Mupa.

Cuna TpeHusL.

MowmeHT cunbl. Y CI0BUS paBHOBECHUS pbluara [Jenmp msascecmu mena. Ycnosus pagrnogecusi mei.

Nmrtyimse. 3aKoH coXpaHeHIsT UMITYIIbCa. Peaxkmueroe dsudicerue.

Pabota. Momsocts. Kunernueckast sueprust. [loTeHImanbpHas 3HEprys B3auMOJICHCTBYIOIIMX Tel. 3aKOH COXPaHEHUsI MEXaHH4Yeckor dHepruu. [Ipocteie Mexann3mbl. Koaddrment
TOJIC3HOTO ISHCTBHS. METObI IBMEPEHUS SHEPTHH, PA0OTHI ¥ MOITTHOCTH.

Jasienue. ATMochepHoe maBieHre. MeToap! n3MepeHus qaBieHus. 3akoH Iackams. [ uopasnuueckue mauninbl. 3aK0H ApXuMena. Yciosue niasamist mei.

Mexanndeckue konebanus. lepuood, wacmoma u amnaumyoa xonebarnuii. Ilepuoo xonebanuii MamemMamuiecko2o U NPYIHCUHHO20 MATMHUKOB.

Mexanuyeckue BOJHBL. [[nuHa 60/HbL. 3BYK.

Hemoncmpayuu
PaBHOMepHOE NpsiMOTMHENHOE JBYbKEHHE. OTHOCHUTETLHOCTD JIBYDKEHHSL. PaBHOYCKOpEHHOE TBIKEHHE.
CBoboHOe TTaieHue Ten B Tpyoke HeroToHa.
Harpasnenue ckopocTy Ipy paBHOMEPHOM JIBUYKEHUH T10 OKPY>KHOCTH. SIBIIEHME MHEPLIMH. Bsaumonerictsue Ten.
3aBHCHMOCTb CHITBI YIIPYTOCTH OT AeopMariu Ipy»kuHbL. Croskernue crt. Cria TpeHHSL. Bropoii 3akod HetoToHa.
Tpetnii 3axoH Herotona. HesecomocTs.
3aK0H COXpaHEHVsI NMITyJIbca. PeakTHBHOE IBIDKEHHE.
M3menenme sHepryn Teja Py COBEPITICHHH PaOOThL [peBpariieHns MEXaHUYECKOM SHEPIUX U3 OHOU (HOPMBI B IPYTYEO.
3aBHUCHMOCTb JIABJIEHHS TBEPAOTO TeJa HA OTIOPY OT AEUCTBYIOIIEH CHITBI U TUIOIIA N OTIOPbL.
OOGHapy>keHre aTMOC(EPHOTO JIARTICHHISL. Wamepenre atMochepHOro AapiieHust GapoMETPOM - aHEPOUIOM. 3aKOH
IMTackars. [NunpaBnuyeckuii mpecc. 3aKoH
Apxumena. IIpocTbie MEXaHU3MBI.
Mexanndeckre KoieOaHvs. MexaHnuecKye BOJTHBI.
3BYKOBBIE KOJIEOaHMSL. YcnoBus pactipocTpaHeHus 3ByKa.

Jlabopamopuvie padomut u onvinivl N3mepeHre ckopoCTy paBHOMEPHOTO JBMKEHHSL.

N3yuenne 3aBUCUMOCTH ITyTH OT BpEMEHH IPH PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBHKEHUH W3mepenne yckopeHus
MPSMOJTMHEMHOTO PaBHOYCKOPEHHOTO JIBUYKEHHUSL. Nzmepenne Macchbl
M3MepeHue mioTHOCTH TBEPAOTO TeNa. Mzmepenue mioTHOCTH KUIKOCTH.
W3mepenue cuiibl TMHAMOMETPOM. Cro)xeHvie CrT, HanparJIeHHBIX BIOJIb OJTHOM MpsiMoi. CITO)KeHHe CHT,
HaNpaBJIEHHBIX TO]T YTJIOM. Hccnenosanye 3aBICHMOCTH CHITHI TSDKECTH OT MACChI TeNa.

HccmenoBanue 3aBICHMOCTH CHITBI YIIPYTOCTH OT YIMHEHMS TIPY>KUHEL. V3MepeHye >KeCTKOCTH NPy KHUHBL
HccnenoBanne cribl TpeHust ckoibxkeHus. V3mepenne kod(duimMenTa TpeHUs CKOBKEHHS.

HccnenoBanue ycnoByil paBHOBECHS phlUara. Haxoxnenuve nieHTpa TSHKeCTH IIOCKOro Tea.

Beruncnienne KI1J1 Hak10HHOM TUTOCKOCTH. M3mepenre KNHETHYECKOM SHEPIH Tela.

Nzmepennie n3mMeHeHus NOTeHIHAIBLHOM SHepruu Tena. M3MepeHue MOITHOCTH. N3mepenuie apXxuMe0BoM CHITBL

N3zyuenue ycnoBuii riaBaHus T,

M3yuenne 3aBUCUMOCTH Tiepro/ia KoieOaH i MassTHAKA OT JUTUHBI HATH. Wamepenwe yckopeHust CBOOOIHOTO MafIeHHSI C TIOMOIIIBEO
MasITHUKA. W3yuenne 3aBUCHMOCTH Tiepro/ia KosleOaHMii rpy3a Ha PY>KUHE OT Macchl Ipy3a.
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TenioBble siBjienus (17 yac)

CrpocHue BeriecTBa. TeIIOBoe JBWKCHIE aTOMOB M MOJICKYJ. bpoyHoBckoe nBrbkenue. Jluddysus. B3anMopeiictie vactu BemiectBa. Monenu CTpoeHusI a-30B, KUAKOCTEH U
TBEPIIBIX TN ¥ OOBSICHEHHUE CBOIMCTB BEIIECTBA HA OCHOBE ATUX MOJICIICH.

TemnoBoe aerwkeHue. TermoBoe paBHOBecue. Temrieparypa u ee uamepenue. CBs3b TeMIIepaTyphl CO CPEAHEH CKOPOCTHIO TEIJIOBOIO Xa0THUYECKOTO JBIKCHUS YACTHLL

Buytpennsisi sHeprus. PaGoTa u Teruionepeaaya Kak CHoCOObI M3MEHCHMs BHYTPEHHEH 3HEpruu Tena. Buibl Terionepenayd: TEIUIONPOBOJHOCTh, KOHBEKIHS, W3ITy4YCHUE.
KomuuecTBo TermioThl. Y aelbHas TeII0eMKOCTh. 3aKOH COXPaHEHHS SHEPIHH B TEIUIOBKIX Mporieccax. HeoOpaTuMoCTh MpoIiecCoB TeIuIonepe/Iaym.

Hcnapenrie n xounercanyst. Haceimennstit map. BiakHocts Bo3ayxa. Kumenue. 3asucumocms memnepamypul kunenust om oasierus. 1I1apneHne U KpUCTALT3ANMS. YoenbHas menioma
niagneHus u napooopasoeanus. Yoenvras menioma czopanus. PacdeT KoMM4aecTBa TEIuoThI IPH TeIUI000MEHE.
[TpuHITMTIBT paOOTHI TETUIOBBIX ABHUTATENCH. [laposas mypbuna. /[sueamens enympenne2o cecopanus. Peakmuenwiil 0sucamenv. KII/[ mennogozo osucamens. Obvschenue ycmpoucmesa
U NPUHYUNA OeliCBUsl XOJ0OUTbHUKA.
[Ipeobpa3oBaHms SHEPTUH B TEIIOBBIX MAIITUHAX. DKOI0SUUECKUE NPOOIeMbl UCHOTb308AHUS TNENTIOBbIX MAUUUH.

Jlemoncmpauuu CXMaeMOCTb Ta30B. Jundysus B razax v KUAKOCTSIX.
Monerb XaOTHYECKOTO IBHKEHHS MOJIEKYIL.
Moners 6poyHOBCKOTO JIBKCHHSL
Coxpanenrie 00beMa KUIKOCTH IPY U3MEHEHHH (DOPMBI COCY/Ia.
ClierieHre CBUHIIOBBIX IITHHIIPOB.
I TpunHrn aeHcTBIS TEpMOMETpA.
V3meHenve BHYTpEHHEH SHEpIHH TelTa IPY COBEPIIICHAN PabOThI 1 TPH TerwIonepeiaye.
TermmonpoBOTHOCTh PA3TIHBIX MATEPHATIOB.
KoHBek1ms1 B JKUAKOCTSIX U razax.
Terutonepenaya myTeM U3ITyYeHHUSI.
CpaBHeHHe yIeNbHBIX TEIUIOEMKOCTEN Pa3iTMYHbIX BEIIIECTB.
SIrneHue uctapeHusl.
Kurenye BopL.
TocTostHCTBO TEMIIEpaTypbl KMIIEHUS] dKHUIKOCTH.
SIBneHys IIaBIeHNs U KpUCTALTM3ALIUM.
W3mMepenrie BiIaKHOCTH BO3MyXa IICHXPOMETPOM WITH TUTPOMETPOM.
YCTpOoICTBO YETHIPEXTAKTHOTO JIBUTATEIISI BHYTPEHHETO CTOPaHUSL.
YCTpoicTBO NapoBoii TypOMHBI JlabopamopHvie pabomut u onvinivl
HccrnenoBanre M3MeHEHHs CO BpeMEHeM TeMITepaTyphbl OCTHIBAIOIIEH Bo/IbL. V3ydeHrie siBieHns TersioooMeHa. V3MepeHrie yIIebHOM TeIIOeMKOCTH BellecTBa. 3mepenne BiaxkHOCTH

BO31yXa.
I/ICCJ'IG,I[OBaI-H/Ie 3aBHCHMOCTH 00ObEMAa raza OT JABJICHVIA TIpU TTOCTOSIHHOM TEMIICPATYPE.

JJieKTprUYecKue 1 MArHUTHbIE siBJieHust (16 yac)

OneKTpu3ays Tell. DIeKTpUIecKUi 3apsia. JIpa BUa aleKTPUUECKUX 3apsIoB. BaaumoneiicTre 3apsnoB. 3aKOH COXpaHEHHS SIEKTPUUECKOrO 3apsia.

OnexTpudeckoe mose. JleicTBre 3JIeKTPHYECKOro OISl Ha AJISKTPUIECKUe 3apsiiibl. [IposoonuKy, OudIeKmpuKy u noaynpogoonuku. Konoencamop. Snepausi 21ekmpuieckoco
noJsA KOHOeHcamopa.

[ToCTOSTHHBII AIIEKTPIYECKU TOK. McmouHuKy NOCMOosiHHO20 moka. JIecTBrs anekTprdeckoro Toka. Cria Toka. Hampspkerre. DIeKTpuaeckoe COMPOTHBIICHHE. DJIEKTPUICCKAs TICTTh.
3akon Oma 1st y9acTKa 3MeKTpudecKoi ien. [lociedosamenvroe u napanieivHoe coeoOuHeHs nposooHUKos. PaboTa 1 MOIITHOCTE AJIEKTPHIECKOro Toka. 3akoH Jlxoyis-Jlenma. Hocumenu
ANEKMPUYECKUX 3aPI008 8 MEMALIAX, NOTYHPOBOOHUKAX, deKkmponumax u 2asax. [1omynposoonuxogsie npubopbL.

OmsiT Opcrema. MarauTHoe ToJie Toka. B3arMoieiicTBIe TIOCTOSIHHBIX MarHUTOB. Maenumuoe noie 3emau. Inexmpomaernum. JIeficTBIE MarHUTHOTO TIOJIST Ha TIPOBOTHUK ¢ TOKOM. Crita
Awmmnepa. Dnexmpoosuzameny. IneKmpoMacHUmHoe pe’e.

Jemoncmpayuu OneKTpU3aIs Te.
JIBa pona aNeKTpUYECKUX 3apsiIoB. Y CTpoHCTBO U ACHCTBHE ANEKTPOCKONA.



[IpoBOIHMKY 1 FI3OIISITOPEL DNeKTpr3aIys 4epe3 BIvsTHIE
Iepenoc anekTprdecKoro 3apsia ¢ OHOTO Teja Ha APyroe
3aKOH COXpaHEHHsI ANEKTPUUECKOT'O0 3apsiza.
‘Y CTpoiicTBO KOHIEHCATOpA.
OHeprust 3apsHKEHHOTO KOHAEHCATOpa.
HcToyHnKH MOCTOSHHOTO TOKA.
CocrapsieHue MeKTPUUECKOH LIETH.
DJEKTPUUYECKHI TOK B EKTPOIIUTAX. DJICKTPOIH3.
DJEKTPUYCCKII TOK B TIOIYIIPOBOIHUKAX. DJICKTPHIECKUE CBOMCTBA ITOTYTIPOBOIHHIKOB.
DJEKTPUYCCKU pa3psi B Ta3ax.
M3mMepeHue critbl TOKa aMIIEPMETPOM.
HaGrmronieHre ocTOsIHCTBA CHUTHI TOKA Ha PA3HBIX YUACTKaX Hepa3BETBIICHHOM MEKTPHUCCKOM TICTIFL.
M3Mmepenue cuitbl TOKa B Pa3BETBIICHHOM 3JIEKTPHUYECKOM TIETTH.
M3mepenre HanpspKeHKsE BOJIETMETPOM.
N3yuenne 3aBUCUMOCTH 3MIEKTPUYECKOTO COMPOTHURIIEHNS TPOBOTHMKA OT €T0 JIMHBI, IUIOMIaM TOMIEPEYHOr0 CEUYeHHs M MaTepuaia. Y 1eJIbHOE COIIPOTUBRICHHE.
Peocrar 1 marasuH COnpoTUBIICHUA.
M3MepeHne HanpspKEHU B MOCIIEN0BATEIIbHOM AIIEKTPUIECKOM LIEMH.
3aBUCHUMOCTb CHJIbI TOKA OT HANPSDKEHST HA YUACTKE AIEKTPHIECKOH LIeTIH.
OnebIT Opcrena.
MarnuTHoe rosne Toka.
JleficTBrEe MarHUTHOTO TIOJIS1 HA IPOBO/IHUK C TOKOM.
Y CTpoHCTBO AJIeKTPOIBUTaTES.
Jlabopamophvie pabonul u onvinpl Habmronenrie »ieKTpriyiecKoro B3auMOICHCTBHS Tl
Cbopka 3MeKTprIecKol TIeTH 1 N3MEPEHNE CHITBI TOKA 1 HAIPSDKEHUSL. HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA B TIPOBOJTHUKE OT
HAIpsDKEHST Ha €70 KOHI[AX MPH TIOCTOSTHHOM COTIPOTHBIICHHH.
HccnenoBanre 3aBICUMOCTH CHITHI TOKA B AJIEKTPUYECKON LIEMH OT COMPOTHBRICHUS TPH MTOCTOSIHHOM HATIPSHKEHUH.

W3ydenue nocneoBaTeIbHOIO COSMHEHS IPOBOIHUKOB W3yyenue napasuiesbHOrO COeIMHEHUS IIPOBOAHUKOB
W3mepeHue conpoTUBIIEHHUE IIPH OMOLIY aMIIEpMETpa U BOJIBTMETPA. W3yuenue 3aBUCUMOCTY JIEKTPUIECKOrO
COIPOTUBIIEHNS IIPOBOJIHHKA OT €I'0 JUIUHBL, IUIOLIA/IN NONEPEUHOr0 CEUSHHS M MaTepuaia. ¥ IEJIbHOE COLPOTHBIICHHE. [3MepeHne paboThl U MOIIHOCTHU IEKTPUIECKOTrO TOKa.
N3yuenvie 3leKTpUYECKIX CBOMCTB KHIKOCTEN. N3roroeineHue rabBaHUYECKOrO JIEMEHTA.

N3yuenvie B3aMMOIEHCTBHS [IOCTOSIHHBIX MATHUTOB.

HccnenoBanye MArHUTHOTO OIS IPSIMOTO TIPOBO/IHMKA U KAaTYILKU ¢ TOKOM. VccrienoBaHye sIBTeH s HAMAarHMUMBAHKS JKene3a. Wsydenne npuHLmna
JeHCTBHS ATIEKTPOMArHUTHOTO PeEJie. W3ydenne neiicTBIS MAarHUTHOTO TIOJIS] HA IPOBO/THUK € TOKOM.

W3ydenne MpuHIIIA JeHCTBUS SJICKTPOIBUTATEIIS.

DJIeKTPOMATrHUTHBIE KOJ1e0aHusi M BOJIHBI (20 yac)

OnextpomarautHast uHIyKIwst. Omerter @apazest. [Ipasumo Jlerma. CaMoMHIYKIWSL. DieKmpoceHepamop.

Iepemennsliii Tok. Tparcghopmamop. Ilepedana anexmpuieckori sHepeuu Ha paccmosiHue.

Konebamenvtvlii konmyp. nekmpomacHummvle KoneOaHust. INeKmpomacHunitvle 60IHbL U ux céoticméd. CKOPOCTh PACTIPOCTPAHEHUS AJIEKTPOMATHUTHBIX BOJH. IpuHynbl paouocesiu u
Mene8UOeHUA.

Ceem - anexmpomacHumuas 60nHa. JIucnepcust CBeTa. BiusiHue 31ekmpoMacHumHbIX UMY YeHULE Ha JCUBbLE OPSAHURMBL.

[psmoruHeliHOe pactipocTpadeHre cBeta. OTpaKeHHe ¥ TPeJIOMIICHHE CBeTa. 3aKOH oTpakeHus cBeta. [lmockoe 3epkano. JInmza. DokycHOE paccTosHue JIMH3BL. DopMyIia JIMH3EL
Orrrigeckast cuia TUH3bL | 11a3 kak ontrdeckas cucreMa. OnTuaecKue mproopbL.

Jemoncmpavyuu OneKTpoMarHUTHAS MHIYKLIHISL.

[paswuro Jlenma. CamonHmyKIWS.
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ITonmy4eHre mepeMeHHOro TOKa MPH BPallICHUH BUTKA B MArHUTHOM TIOJIE. Y CTPOMCTBO reHepaTopa MOCTOSIHHOTO TOKa. ‘YeTpoiicTBo reHeparopa

MIEPEMEHHOT O TOKA. YerpoiicTBo TpaHchopMaropa.
[lepenaya anekTpU4eCKOi SHEPIUHL. ONeKTPOMAarHUTHBIE KOJeOAHHSL.
CBolicTBa 3MEKTPOMArHUTHBIX BOJH. [puHimn aeiicTBrst MUKPO(hOHA U TPOMKOTOBOPHTEIISL.
[ TpyHLMITBL paaroCBs3H. Hcrounuku ceeta.
[psMonuHeliHOE pacTipocTpaHeHNe CBETA. 3aKOH OTPOKEHUs CBETa.
W3o0paskeHune B IIIOCKOM 3epKajie. IIpenomnenve cBeta.
Xon ydeit B coOMparoIei TMH3e. Xof1 JIy4el B paCCEHUBALOLLIEH JIMH3E.
[osmyteHue H300payKeHIMIA C TIOMOITIBIO JIFH3. [TpuHLIMT AEACTBYS POEKIIMOHHOTO arrapara 1
(horoarmapara. Mozenb 171a3a. Jwucriepcrst 6em1oro ceeTa.
[Nomydenne Georo cBeTa Mpy CII0KEHNH CBETA PA3HBIX IIBETOB.
Jlabopamopnvie pabomvt u onvimut M3yuenvie sBiieHs 37IEKTPOMArHUTHON UHTYKIUH.

W3ydvenne npurIma neiictBus Tpanchopmaropa. V3ydeHne smiieHus paciipoCTpaHeH s CBETa.

Hccnenosanue 3aBUCUMOCTH YTJIa OTPOKEHHS OT YIJIa MaJIcHus CBeTa. M3yueHre CBOMCTB H300payKEHHS B INTOCKOM 3¢pKaJle.

HcenenoBanvie 3aBUCUMOCTH YIJIa IIPEJIOMIICHHS OT yIvia MafeHns cBeta. M3Meperue (hoKyCHOTo pacCTOsTHuS COOMparolei JTMH3bL. [lomyteHie H300pakeH i ¢ TIOMOIIIBIO COOMPAFOIIICH
JmH3b1. HabmronieHne siejieHust TUCTIepCHU CBeTA.

KBanToBbie siBieHus (10 yac)
OrmbiTel Pezepdopaa. [Tnanerapras Mmonens atoma. Jlunetivamule onmuyeckue chekmpbl. 1loenowenie u ucnyckanue ceema amomami.
CocraB aTOMHOI0 si7Ipa. 3aps0060e u MAcco8oe YUCId.
Hoeprbie cunwvi. Duepeust ces3u amommblx s0ep. PannoakTHBHOCTE. Ab(a-, 0eTa- 1 raMMa-M3IydeHus. [lepuoo nonypacnada. Memoow pecucmpayiis AOepHbIX U3TYHeHUIL.
SAneprsie peaktmn. /enenue u cunmes aoep. Ucmounuxu suepeuu Connya u 36e30. A0epras snepeémuxa.
Hosumempus. BausHue paouoakmusHbIX U3TyYeHUll Ha HCugble opeanu3mbl. IKonoeuyeckue npodiemvbl padomvl AMOMHbIX 2eKIMPOCHIAHYUL

Jemoncmpayuu Monerns orbrra Pezepdopra.
Habmonenve Tpexos yactuil B kamepe Brbcona. ‘YCTpOICTBO U IEUCTBHE CUETUHMKA MIOHM3UPYIOLX YACTHLL,
Jlabopamopnvie padomoi u onvimoi HaGrmonienue jiMHeRyaThIX CIICKTPOB U3ITYUCHHSL.

V3mepenre ecTeCTBeHHOTO PaMOAKTUBHOTO (POHA T03MMETPOM.

Pe3eps cBoOoaHOTO YueOHOTrO Bpemenu (12 yac)

TPEBOBAHUSI K YPOBHIO IOAI'OTOBKU BbIITY CKHUKOB
OBPA30OBATEJIbHBIX YUPEXXJIEHUU OCHOBHOI'O OBIIEI'O
OBPA30OBAHUS 110 ®U3BUKE
B pezynomame uzyuenus gpuzuxu yueHuK 00icer 3HaTh/IOHUMATH

* cMbIc noHamuil: HGU3IYECKoe sBIICHNE, (PH3UUYECKHUI 3aKO0H, BEIIECTBO, B3aUMOJICHCTBHE, JIEKTPUUECKOE TT0JIe, MATHITHOE TT0JIe, BOJIHA, aTOM, AaTOMHOE SIPO, HOHU3UPYIOIIYE U3ITYUCHHST,

* cmblcn (puzuyecKux 6euyuH: TyTh, CKOPOCTh, YCKOPEHHE, Macca, IUIOTHOCTb, CHJIA, JIABICHHE, WMITYJIbC, pa0doTa, MOIIHOCTh, KHHETHYECKas SHEPrusl, MOTCHIMAIbHAS SHEPIrHS,
KOO((PUIIMEHT TIONE3HOTO JICWCTBHS, BHYTPEHHSSI SHEPIusl, TeMIleparypa, KOJMYECTBO TEIUIOTHI, YJENbHAs TEIIOEMKOCTh, BIKHOCTh BO3/yXa, IJIEKTPUYCCKHN 3apsy, CHia
NEKTPUIECKOTO TOKA, IEKTPHUECKOE HAIMPSHKEHHE, SJIEKTPUYECKOE CONPOTUBIIEHHE, Pab0Ta M MOIITHOCTD JIEKTPHYECKOTO TOKA, (POKYCHOE PacCTOSIHHE JINH3bL;

*  cmbicn ¢uzuueckux 3axonos: Ilackans, Apxumena, HeroToHa, BCEMUPHOTO TSTOTEHUSI, COXPaHEHUS UMITYJTECA ¥ MEXaHUYECKON SHEPTUH, COXPAHSHHsI SHEPTUH B TEIUIOBBIX MPOIeccax,
COXPaHEHUS IEKTPUIECKOTO 3apsiaa, OMa Jilsl ydacTKa deKTprudeckoi rienw, Jxoyss-JIeHta, mpsMOTMHERHOT0 pacTipoCTpaHEeHHs CBETA, OTPAXKEHHS CBETa;

yYMeTb

* ORUCHIGAMDb U O0BACHAMY (YU3UYECKUe AGICHUA: PABHOMEPHOE NPSMOJIMHEHHOE JIBIDKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHHUE, Niepenady AABJICHUs KHIKOCTSIMHU U ra3aMH,

TUIABAHKUE TeJl, MEXaHMYECKHe KOoNeOaHWsl ¥ BOJHBI, JU(QY3UI0, TEIUIONPOBOMHOCTh, KOHBEKIMIO, HM3ITyYEeHHE, KCTIApEHHe, KOHJCHCAIMIO, KHIICHWE, IUIABIICHHE, KPUCTANTU3AIIMIO,

SNICKTPU3ALMIO TEJ, B3aUMOJCHCTBHE JJICKTPUYECKMX 3apsijiOB, B3aMMOJCHCTBUE MArHUTOB, ACHCTBHME MATHUTHOIO TIOJIS HAa MPOBOJHMK C TOKOM, TEIUIOBOE IEHCTBHE TOKA,

ANIEKTPOMATHATHYIO HHIYKIHIO, OTPKEHFIE, IPEJIOMIICHHE U JIVICTIEPCHIO CBETA;
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* UCNONL306aMb u3UUECKUE NPUOOPDL U UIMEPUIMETbHBIE UHCIPYMEHMbL OIS
u3MepenuA u3U1ecKUX 6eIUYUH: PACCTOSHIS, TIPOMEKYTKA BPEMEHH, MACChl, CHIIBIL, JABJICHHS, TEMIIEPaTypPhbl, BIAKHOCTH BO3yXa, CHIIbI TOKA, HAPSDKEHIS, HIEKTPUYECKOTO COTPOTHRIICHNS,
PabOThI ¥ MOILITHOCTH JIEKTPUUECKOTO TOKA;
* nPeOCmasANs Pe3ybmantvl UIMEPEHUIL C RHOMOWbIO MAdIUY, 2PaPuKos u
6bLAGAMb HA IMOU OCHOGE IMNUPUHECKUE 3A6UCUMOCIHU: TTyTU OT BPEMEHH, CUJIbl YIPYTOCTU OT Y UIMHEHUS IIPY>KUHBL, CHIIbI TPEHHSI OT CHJIbI HOPMAIBHOIO JaBJIEHNUS, IEpUOa KoeOaHuit
MasITHUKA OT JUTMHBI HUTH, TIEPH0Aa KOJeOaHHH Tpy3a Ha MPY>KUHE OT MAcChl TPy3a M OT KECTKOCTH MPY>KHHBI, TEMIIEPATyPhl OCTHIBAIOILETO TeJla OT BPEMEHH, CHIIbI TOKA OT HAalPsHKEHUS HA
y4acTKe LMY, YIJIa OTPaKEHUS OT yIJia aJIcHUsI CBETa, yIJia IPEIOMIICHHs OT YIJIa MajIeHUs CBETa;
* GbIPAXCAMD PE3YILIMAMbL USMEPEHUIL U Pacuemos 6 eOunuyax Mexcoynapoonoii cucmemsl;
* HPUBOOUMb NPUMEPBL NPAKIMUYECKO20 UCROIb306AHUA (PUSUYECKUX 3HANUIL O
MEXaHIYECKHX, TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHISIX;
* peuiams 3a0a4u Ha NPUMEHEHUe UYYEHHBIX YUIUUECKUX 3AKOHO06;
* OCyuieCmenAms CamocmoamenbHulil Rouck WHQOPMAIMU SCTECTBCHHOHAYYHOTO COACPYKAHUS C MCTIONB30BAaHUEM PA3IMYHBIX NCTOYHHKOB (Y4eOHBIX TEKCTOB, CIIPABOYHBIX W HAYYHO-
TOMYJISIPHBIX M3JaHMH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHeTa), ee 00pabOTKy M Mpe[CTaBleHHE B PasHBIX (hOpMax (CIIOBECHO, C MOMOILIBbI0 TPaMKOB, MATEMaTHUECKHX
CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);
UCI0JIB30BATH MPHOOPETEHHbIE 3HAHUS M YMEHUsI B IPAKTHYECKOH /1eATeJIbHOCTH U MOBCETHEBHOM sKU3HU JIJISL:
e obecrieueHnst OE30MIACHOCTU B TIPOLECCE HCIONB30BAHUS TPAHCIIOPTHBIX CPEZICTB, MEKTPOOBITOBBIX IPHOOPOB, AEKTPOHHOM TEXHHKY,
* KOHTPOJISI 32 HCHIPABHOCTBIO AJIEKTPOIPOBOIKH, BOJIOIIPOBO/IA, CAHTEXHUKH U Ta30BbIX IIPHOOPOB B KBapTUPE;
* PALMOHATLHOTO IPHMEHEHHS IPOCTBIX MEXaHU3MOB;
* OIIeHKH 0€30MaCHOCTH PaJNaMOHHOTO (OHA.
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