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IHosicHUTEABLHAA 3AIINCKA

Pabouas mporpamma mno npeamery «@Dusuka», mpeameTHas o0nacTh «Du3nka», cocTaBiIeHa B COOTBETCTBUU ¢ DenepanbHbIM
rOCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO 00111ero 00pa3oBaHus, HA OCHOBE TPeOOBaHUN K pe3yjbTaTaM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa3oBaHMs, ¢ YYETOM MPUMEPHOU TOCYJApPCTBEHHOW MPOrpaMMbl MO
(dbu3uKe 11 OCHOBHOM IIKOJIBI, peKOMEHI0BaHHOU JlemapTamMmeHTOM 00pa3oBaTeIbHBIX TPOTpaMM U CTaHAAPTOB 00IIEro 00pa3oBaHUs
MunuctepcrBa 06pazoBanus Poccuiickoit ®enepanuu (Ilpukasz Muno6pazoanus Poccuu ot 05.03.2004 1. Ne1089 «O06 yTBep aeHUN
(benepaibHOro KOMIIOHEHTa rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYAJBHOTO OOIIETr0, OCHOBHOTO OOIIEro M CPEAHEro
(momHoTO) O6MIETO 0OpazoBanus»): B.O. Opnos, O.®. Kabapaun, B.A. Koposun, A.1O. [Tentun, H.C. Ilypeimesa, B.E. ®pankun, u
aBTOPCKOM yueOHOM MporpaMmsbl 1o (hU3MKe JIJIT OCHOBHOM IIKOJIBI, 7—9 kiaccel (ABTopsl: A.B. I€peimukun, H.B. ®unonosuu, E.M.
['yrauk, uznarenbcTBO «Jpodar, 2012).

Copepsxanue paboueit mporpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHusi UMEET CBOM OCOOEHHOCTU. DTH 0OCOOEHHOCTH OO0YCIIOBIIEHBI,
BO—IIEPBBIX, 3aJja4aMH Pa3BUTHsI, OOYYEHHUS M BOCIUTAHUS OOYYAIOIIMXCS, 33aJaHHBIMH COIMATBHBIMH TPEOOBAHUSIMH K YPOBHIO
pa3BUTHs MX JIMYHOCTHBIX M IIO3HABATENIbHBIX KAaueCTB; BO-BTOPBIX, MPEIMETHBIM COJEPKAHHEM CHUCTEMBbI OOIIEro CpeaHero
00pa30BaHus; B-TPEThUX, IICUXOJIOTHYECKUMHU BO3PACTHBIMH OCOOCHHOCTAMH 00y4aeMbIX.

PaGouas mporpamma netanu3upyeT M pacKphIBaeT COAEp)KaHUE MPEIMETHBIX TeM 00pa3oBaTeNIbHOTO CTaHAapTa, OMpeaesseT
OOIIYI0 CTpAaTeTHUI0 OOY4YECHHS, BOCIUTAHUS M PA3BUTHS OOYYAIOUIMXCS CPEACTBAMHU YYEOHOIrO MpeaMeTa B COOTBETCTBHH C ILIEISAMHU
uzydeHus: ¢uszuku. Paboyas mporpamMmma ga€t mpuMepHOE pacrpesesieHne yueOHbIX YacoB MO pasjiesaM Kypca M MOClIeI0BaTeIbHOCTh
M3Y4YeHHS] pa3liesIoB (DU3UKU C yU4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKU Y4€OHOTO MpoIlecca, BO3PACTHBIX
O0COOEHHOCTEW yJaluxcs, OnpeesieT Habop OMBITOB, IEMOHCTPUPYEMBIX YUHTENIEM B KJacce, Ja0OpaTOpHBIX U MPAKTUYECKUX padorT,
BBITIOJIHSIEMBIX 00YYarOIIUMUCH.

Lenu u 00pazoBaTenbHbIE PE3YILTATHI IPEACTABICHBI HA HECKOJIbKUX YPOBHSX: IMYHOCTHOM, METANPEIMETHOM U MPEAMETHOM.

OO0mas xapakrepucTuKa yueOHOro nmpeamMera

Lenamu usyuenus yaeOHoro npeamera «Ou3nkay SBISIOTCA: PA3BUTHE WHTEPECOB M CIIOCOOHOCTEH 00yJaronmuxcs; mepeaaan uMm
3HAHWA W OIBITA TO3HABATEIBHOU NEATETLHOCTH; TTOHUMAaHHE OOYYAIOIIUMHCS CMBICIA OCHOBHBIX TOHATHH W 3aKOHOB (DU3HKH,
B3aMMOCBSI3HM MEKTy HUIMH; CTAHOBIICHHE Y OOYYaIOIIUXCS MPEACTABICHUA 0 HAyYHON KapTHHE MUPA.

JlocTikeHue yKa3aHHBIX 1leJieil o0ecreunBaeTcs pelieHueM CIeAYIOIUX 3a0ay:



— 3HaKOMCTBO 00YYalOIMUXCsS C METOJIOM HAYYHOTO MO3HAHUS U METOJIaMH MCCJIeI0BaHUsI 00hEKTOB U SIBIICHUM MPUPOJIBI;

— o0peTeHre 00y4YarIIMMUCA 3HAHUM O MEXaHWUYECKUX, TeIUIOBBIX SIBIICHUSIX, (PU3MUECKUX BEIMYMHAX, XapaKTEPU3YIOIIUX ATU
SIBJICHUSL

— pa3BUTHE y OOydYaloUUMXCs yMEHUM HAOII0AaTh MPUPOAHBIC SIBJICHUS U BBINOIHATH OMBITHI, JaOOpaTOpHbIE PabOTHl U
AKCTIIEPUMEHTAIbHBIE UCCIEIOBAHUS C U3MEPUTEIbHBIMU MPUOOpaMU, IPUMEHSIEMBIMU B MPAKTUYECKON KU3HU;

— BJIaJICHHE 00YUYaIOIIMMUCS TAKUMHU OOIIIEHAYYHBIMU TTOHSATUSAMHU, KaK IPUPOJIHOE SIBIICHHUE, SMITMPUUECKH YCTAHOBJICHHBIN (DAKT,
npoOJieMa, TUIoTe3a, TEOPETUUECKUI BBIBO, PE3YJIHTAT IKCIIEPUMEHTAIBHON MTPOBEPKH;

— TIOHUMaHue OOYYaIOIIUMHCS OTJIMYMN HAy4YHBIX JIaHHBIX OT HEMPOBEPEHHONW WH(POpMAIUK, LEHHOCTH HAyKW s
yJIOBJICTBOPEHHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEH YEIOBEKA.

Jluunocmuvimu pesynomamamu 00yueHus: puzuke s6iAOMmMcs.:

— chOpMUPOBAHHOCTH MTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH 00yJaroIuXCs;

— yOEXJIEHHOCTh B BO3MOJKHOCTU TIO3HAHMS TPUPOJIBI, B HEOOXOJUMOCTH Pa3yMHOI'O MPUMEHEHUS JAOCTH)KCHUN HAYKU H
TEeXHOJIOTUH JIJIsl TaJbHEUIIIero Pa3BUTHS YEJIOBEUECKOTO OOIECTBA, YBAXKEHHE K TBOPIIAaM HayKH M TEXHHKH, OTHOIIIEHUE K (DU3UKE KaK
AJIEMEHTY OO0IIeUeI0BEYECKON KYIbTYPHI;

— CaMOCTOSITEIBHOCTh B 0OPETCHUH HOBBIX 3HAHUU M MIPAKTUUECKUX YMECHUH;

— TOTOBHOCTH K BBIOOPY JKM3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMU HHTEPECAMHU U BO3MOKHOCTSIMH,

--MOTHBAITMs 00Pa30BaATEIILHON JICSITSIHPHOCTH O0YJAIONTUXCSl HA OCHOBE TUYHOCTHO OPUEHTUPOBAHHOTO TIOIXO0/1a;

— BOCHIMTAHUE [ICHHOCTHBIX OTHOIICHUH APYT K APYTY, YUUTEII0, aBTOPAM OTKPBITUM M H300pETCHUH, pe3yIbTaTaM 00yUeHHUs.

Memanpeomemuvimu pe3yibmamamu 00yyerus Qusuxe seuA0mcs.

— BJIAJICHHUE HaBBIKAMH CAMOCTOSITEILHOTO OOPETEHNS HOBBIX 3HAHUH, OPraHU3AIUN YICOHOM JIeATEILHOCTH, TIOCTAHOBKH IIETICH,
TJIAHUPOBAHUSI, CAMOKOHTPOJISI M OLIEHKU PE3YyJbTaTOB CBOCH ACATECIBHOCTH, YMEHUSIMU MPEIBUACTh BO3MOXKHBIE PE3YJIbTAThl CBOMX
JIEHCTBUH;

— TIOHUMAaHHE PA3IMYUN MEXTy HCXOTHBIMHU (paKTaMH W THUIIOTE3aMH ISl UX OOBSICHEHHUS, TEOPETHUYCCKUMH MOJCIISIMHU U
peaTbHBIMU 00BEKTaMU, BIIAJICHUEC YHUBEPCATbHBIMH YI¢OHBIMH JCHCTBHAMHU Ha MPUMEPAX TUITOTE3 IS 00BICHCHHS U3BECTHHIX (DAaKTOB
1 SKCTICPUMEHTAILHON ITPOBEPKH BBIIBUTAEMBIX THITOTE3, PAa3pa00TKH TEOPETUUCCKUX MOJICIEH MTPOIICCCOB WIN SIBJICHHIA;,

— (QopMupoBaHHE YMEHHH BOCIPHHHMATH, IiepepadaThiBaTh H MPEABSIBIATH HHPOPMAIMIO B CIOBECHOH, OOpa3HOM,
CUMBOJIMYECKOM (popMax, aHAIM3UPOBATH U TTepepadaThIBaTh MOJIYICHHYIO HHPOPMAIIUIO B COOTBETCTBUH C TIOCTABJICHHBIMH 3aja4aMH,
BBIJICJIATH OCHOBHOE COJIEp)KaHUE MPOYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI Ha MOCTABJICHHBIC BOMPOCHI M U3JIaraTh €ro;



— oOpeTeHne OmbITa CaMOCTOSATEIBLHOTO MMOMCKA, aHAJIM3a U O0TOOpa MH(POPMAIUU C MPHBJICUCHUEM PA3IMYHBIX UCTOYHUKOB U
HOBBIX WH(OPMAITMOHHBIX TEXHOJIOTHH JIUTS PEIICHUS TI03HABATEIbHBIX 3a]1a4;

— pa3BUTHEC MOHOJOTHYECKOH W JIUATOTHYCCKOW peuH, yYMEHHS BbIpakaTh CBOM MBICIIM M CIIOCOOHOCTH BBICTYIIUBATH
co0OeceHUKa, IOHUMATh €r0 TOUKY 3pEHUs, PU3HABATH MPABO APYTOro YeIOBeKa Ha MHOC MHCHHC,

— OCBOCHHE NIPUEMOB JICUCTBHI B HECTAHIAPTHBIX CUTYAIMX, BIAJICHUE IBPUCTHUCCKUMHU METOIAMH PEIICHUS TIPOOIIeM;

— (opMupoBanre yMEHHUI pabOTATh B TPYIIIE C BHITIOJHEHUEM Pa3IMYHBIX COIUATBHBIX POJICH, MPECTaBIsATh U OTCTAUBATh CBOM
B3TJISAIBI M YOCK/ICHUS, BECTU JUCKYCCHIO.

Obwumu npedMemHbvIMU pe3yibmamamit 00yueHus usuxe a81a0mMcs:

— 3HAHWA O MPUPOJIC BAKHEHININX (DU3WYCCKUX SBICHHWHA OKPYXKAIOIIETO MHpPAa W TOHMMAaHHE CMbICIA (PU3NYCCKHX 3aKOHOB,
PaCKPBIBAIONIUX CBSI3b U3YyUYCHHBIX SBJICHUH;

— YMEHHUS T0JIb30BATHCS METOIaMH HAYYHOTO TIO3HAHUS SIBJICHUH IPUPO/IBI, TPOBOIUTH HAOIOACHUS,

— BBITIOJTHATD IKCIIEPUMEHTBI, 00padaThIBaTh pe3yJIbTaThl U3MEPCHUI; TPEICTABIIATH PE3YJIbTAThl U3MEPECHHH C TIOMOIIBIO Ta0JIHII,
rpadukoB u (GOpPMYJ, BBISBIATH 3aBHCHUMOCTH MEXIY (U3HMYECKUMHU BEIUYHMHAMH, OOBSCHSTH TOITYYCHHBIC PE3yJdbTaThl W JIETaTh
BBIBOJIbI, OIICHUBAThH I'PAHUIIBI TOTPEITHOCTEH PE3yIbTaTOB H3MEPEHUH;

— YMEHHUS IPUMEHSATH TEOPETHUUSCKHE 3HAHUSA TT0 (DU3HKE Ha MTPAKTUKE, periaTh (GU3NUecKue 3a1aun Ha PUMEHEHHUE ITOJTYIYCHHBIX
3HAHUM;

— YMCHHUS ¥ HaBBIKH MPUMEHSTH MOJyYCHHBIC 3HAHUS 111 O0OBSICHEHUS IPUHIIMIIOB JEHCTBHS TEXHUICCKUX YCTPOUCTB, PEIICHHSI
MPAKTHYECKUX 3a7ad TOBCEIHEBHOHN JXM3HH, OOecredeHHs OS30TaCHOCTH CBOCH J>KHM3HH, PAIlMOHAIBHOTO TPHUPOJIOINOIB30BAHUS U
OXpaHbI OKPYKAIOIIEH CPeIbl;

— CTaHOBJICHUS YOCKICHHS B 3aKOHOMEPHOMW CBSI3U U MTO3HABAEMOCTH SIBIICHHI MPUPOJIBI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS, B
BBICOKOM LIEHHOCTH HAaYKH B Pa3BUTHUH MAaTEPUAIIBHON U JYXOBHOM KYJIBTYPBI JIIOAEH;

— pa3BUTHE TEOPETUYECKOTO MBINUJICHUS HA OCHOBE YMEHUN YCTAaHABIMBATH (DAKThI, pa3inyaTh MPUIUHBI U CIICJICTBUS, CTPOUTH
MOJIENI Y BBIIBUTATh TUIOTE3BI,

OTBICKUBAaTh W (POPMYIHUPOBATH JOKA3aTEIbCTBA BBIABUHYTHIX THIIOTE3, BBIBOJUTh W3 OSKCIEPUMEHTAIBHBIX (DaKTOB U
TEOPETUUECKHUX MojIeNiel (PU3NIEeCKUE 3aKOHBI;

— KOMMYHUKAMUBHble YMeHus. TOKIAAbIBaTh O pe3yJbTaTaX CBOETO MCCIEOBAHMS, YIaCTBOBATh B AUCKYCCUH, KPATKO U TOYHO
OTBEUYaTh HA BOIPOCHI, IPUBIIEKATh CIIPABOYHYIO JIUTEPATYPY U APYTHUE UCTOYHUKHU WH(OpMAIUu.

Yacmuvimu npedmemuvimu pe3yiomamamuy o0ydeHus: Gu3nke, Ha KOTOPBIX OCHOBBIBAIOTCS O0IINE PE3yIbTaThl, SIBISIFOTCS:



- MOHUMAaHHUE U CMOCOOHOCTh OOBSCHATH Takhe (U3NYECKHUE SIBICHHS, KaK CBOOOJHOE MaJCHHE TeJl, aTMOC(EpHOE IaBlCHHE,
riaBaHue Tei, quddy3usi, OonbIas CKUMAEMOCTh Ta30B, Majasi COKMMAEMOCTb KUIAKOCTEN U TBEPIBIX TEN;

- YMEHHsI M3MEPATh PACCTOSHHE, MPOMEKYTOK BPEMEHH, CKOPOCTh, MaccCy, CHIy, pa0dOTy CHIJBI, MOIIHOCTh, KHHETHUECKYIO
SHEPTHI0, MOTCHIINATBHYIO SHEPTHUIO;

- BJIaJICHUE DKCTICPUMEHTAIBHBIMI METOIaMH UCCIICIOBAHHS B TIPOIIECCE CAMOCTOSITEILHOTO U3YUCHHS 3aBUCIMOCTH TIPOMIEHHOTO
MyTH OT BPEMEHH, Y/UTMHEHUS IPY>KUHBI OT MPUII0KESHHON CHUITBI, CHIIBI TSKECTH OT MACCHI TEJa, CHIIBI TPEHUS CKOJIBKEHUS OT IO M
COTIPUKOCHOBEHUS TEJl U CHJIBI HOPMaJIbHOTO JTaBIICHUS, CUIIBI ApXuMeaa oT 00bEéMa BEITECHEHHOU BOJIBL;

— TMOHWMAaHHE CMBICIIa OCHOBHBIX (DM3MUYECKHUX 3aKOHOB M YMEHHE NMPUMEHSATh WX HA MPAKTUKE: 3aKOH BCEMHPHOTO TATOTCHUS,
3akoHbI [lackans u Apxumena, 3aKOH COXpaHECHHUs YHEPTHUH;

— TMOHUMAaHKE TMPUHITUIOB JCWCTBUS MallWH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, C KOTOPBIMH Ka)/IbIii YEIOBEK MOCTOSHHO
BCTpeYaeTCs B MOBCEIHEBHOM )KH3HH, U CIOCOO0OB oOecriedeHns 0€30IacCHOCTH MPU X IPUMEHEHUH;

— BIIQJICHHE Pa3HOOOpPa3HBIMU CIIOCOOAMH BBITIONHEHUSI PACUETOB ISl HAXOXKJCHUS HEU3BECTHOW BEJIMYMHBI B COOTBETCTBHUH C
YCJIOBUSIMU TTOCTABJICHHOH 3a/1a4ll HA OCHOBAHUU 3aKOHOB (DU3UKU;

— YMEHHE IPUMEHSTH OJTYYCHHbIC 3HAHHS, yMEHUS M HABBIKU B IOBCETHEBHOM JKU3HU (OBIT, SKOJIOTHUS, OXpaHa 30POBbS, OXpaHa
OKpY’Kalollen cpebl, TEXHUKa Oe30MacHOCTH).

B xoze nzyuenus kypca pu3uku B 7 Kjlacce MPUOPUTETAMU SBISIOTCA:

Ilosnasamenvuas OessmenbHOCMb:

—IpUMEHEHHE ISl TO3HAHMS OKPYKAIOIIETO MHpa Pa3IMYHbIX €CTECTBEHHOHAYYHBIX METOJOB: HaONIOJeHHE, H3MEpeHHe,
AKCTIIEPUMEHT, MOZCITUPOBAHHE;

—hopMupoBaHHe yMEHUH pa3ianyaTh (PaKkThl, TUIOTE3bl, IPUYHUHBIL, CICICTBHUS, JOKA3ATEILCTBA, 3aKOHBI, TEOPUU;

— oOpeTeHue OMbITa BBIIBUKEHUS THIIOTE3 JIJIsl OOBSCHEHUS N3BECTHBIX (DAKTOB U 3KCIEPUMEHTAIbHON MPOBEPKHU BBLABUTAEMBIX
TUIIOTE3.

Hugpopmayuonno-koMMyHUKAmMuHas 0esamenbHOCmb:

—BJIaJICHUE MOHOJIOTMYECKOM M JHMAaJOrHYecCKOW pedblo, pa3BUTHE CIOCOOHOCTH MOHMMATh TOYKY 3pEHHUSI coOeceqHUKa U
pU3HABaTh MPAaBO Ha NHOE MHEHUE;

-- IPUBJICYCHUE IS PEIICHHUS TO3HABATENbHBIX U KOMMYHUKATUBHBIX 3a/1a4 Pa3UYHbIX HCTOYHUKOB HH(POPMAIUH.

Pegrexcusnas oesmenvrnocme:

— BJIaJICHHE HaBbIKaMH KOHTPOJIS U OIICHKHU CBOEH ACSITETbHOCTH, YMEHHEM MPEBUICTh BO3MOKHBIE PE3yIbTaThl CBOUX IEHCTBUMN:



— opraHm3alys y4eOHOH IesATeIbHOCTH: TIOCTAaHOBKA I, IUIAHUPOBAHUE, OMPEICICHHE ONTHMAIbHOTO COOTHOIICHUS SN U
CpPE/ICTB.



1. IInanupyemble pe3yJbTaThl

ocBoeHMs yueOHoro npeamera «®@u3uka» B 7 Kiaaccax

Pazne

[Inanupyemsle pe3ynbTaTsl

JInyHOCTHEBIE

MeranpeameTHsble

IIpenmeTHBIE

®du3zrka U HpU3HUECKUe METO bl U3YUCHHUS

PUPOIBI

Yd4eHuK moy4uT
BO3MOKHOCTh
HAYYHMTbCH:

OBITh HHUITMATHBHBIM,
HaXO/TYHBHIM,
aKTHUBHBIM TIPH
pereHnn GU3NIECKUX
3aJa4d ¥ MPOBEICHUN
OIBITOB;

- IPUMEHSATh 3HAHUS
11l COXpaHEHUS
3JI0pOBbS U
COOJIIOICHUS HOPM
9KOJIOTUYECKOTO
IIOBEJICHUSI B
OKpy»XKarollel cpesie

Y4eHUK HAYUYUTCH:

- 4eTKO JIEUCTBOBATH IO
ANTOPUTMY;

- BUJETh GU3UYECKHUE SIBJICHUS B
OKpYKarollen KU3HHU.

YdeHuKk noay4ur
BO3MOKHOCTH HAYYUThCS:
-U3BJICKATh HEOOXOIUMYIO
WH(POPMAITHIO U3 PA3TUIHBIX
HMCTOYHUKOB U aHAJTU3UPOBATH
e€;

- TOYHO ¥ TPAMOTHO BBIPAKATh
CBOU MBICIIA C IPUMEHEHUEM
(hbM3UYECKO TEPMHUHOJIOTUH U
CHMBOJINKH;

- IPOM3BOJIUTH KJIACCHU(PUKALIUH,
JIOTHYECKHE 000CHOBAHHUS
(bUBUYECKUX SIBICHUI

Y4eHUK HAYYHTCS:

- pacmo3HaBaTth (HU3NYECKUE SIBIICHUS
1 OOBSACHATH MX HA OCHOBE MMEIOIIIHX
3HAHHI,

- IPUMEHSATH PUIHUCCKUH «SI3BIK» JIIS
OTIMICAaHUS MTPEJIMETOB U SIBJICHUH
OKPY’KaIOILIEro MUPa;

- U3MEPSThH JUIMHBI «METOJIOM PSAIOBY,
BBIYUCIISITH TUIOIIAAN U 00bEM puryp;
- IPOBOJIUTH HECIIOKHBIE
PAKTHYECKHE U3MEPEHUSI.

Y4YeHUK NoJIy4YuT BO3MOKHOCTD
HAYYUTHCA:

- IPUMEHSTH 3HAHUS 1715 00ecrieueHus
0€301aCHOCTH TIPHU 0OPAIICHUH C
npuOopaMu U TEXHUIECKUMHU
YCTPONCTBAMU




HepBOHa‘-IaHLHLIG CBCACHUA O CTPOCHUHU BCIICCTBA

Yd4eHHK NOJy4uT
BO3MOKHOCTb
HAYYUTHCH:

- IpuéMaM IOUCKA U
(bopMyIHPOBKH
JI0Ka3aTeNnbCTB
BBIJIBUHYTBIX TUIIOTE3 U
TEOPETUYECKUX
BBIBOJIOB Ha OCHOBE
SMIUPUYECKU
YCTaHOBJIEHHBIX
(hakToB

Y4YeHuk HayuuTcs:

- IPaBUJIBHO TPAKTOBATH
(U3NYECKUN CMBICI BEITUYHH,
uX 0003HAUCHUS U €AUHUIIBI
U3MEpEHUs;

- HaX0IUTh GOPMYJIbL,
CBSI3BIBAIOILIME TAHHYIO
(u3NYECKYIO BEIMUUHY C
JPYTMMHU BETUYUHAMHU.
YdeHuk noay4ur
BO3MOKHOCTH HAYYUTbCSH:
-yCTaHaBJIUBATh MPUYUHHO-
CIIEJICTBEHHbBIE CBS3H;
AHanu3upoBaTh CBOMCTBA TElI,
TEIIOBBIE SIBJICHUS U IPOLIECCHI;
- pa3nuuyaTh OCHOBHbIE
MPU3HAKU MOJEJIECH CTPOCHUS
ra3oB, KHUJIKOCTEN U TBEPIBIX
Tel

YuyeHHK HAYYHTCS:

-pacro3HaBaTh TEIUIOBBIC SIBJICHUS U
OOBSICHATH MX HA OCHOBE HMEIOIIUXCS
3HAHUH; BBISICHATH OCHOBHBIE
CBOWCTBA WJIM YCIOBHS MPOTEKAHHUS
aBlieHui: 11 Py3us, n3MeHeHue
00BbEMa Tell IpU HarpeBaHUU
(oxmaxaenun), Oosplas
C)KUMaeMOCTh Ta30B, MaJast
C)KMMaEMOCTh JKUAKOCTEH U TBEPIBIX
TeJI;

- OIIMCHIBATh N3YYEHHBIE CBOMCTBA TEI
Y TETJIOBBIC SBJICHUS, TIPUMEHSIS
(du3nvecKre BEITNIHHBI:
(TemmepaTtypa).

Y4eHHK N0JTy4YHuT BO3MOKHOCTh
HAYYHMThCH:

- IPUBOJUTH IPUMEPBI TPAKTUYECKOTO
IpPUMEHEHUS (PU3NYECKOTO
IpUMEHEHUs (PU3NYECKUX 3HAHUH O
TEIUIOBBIX SIBJICHHSX




Yd4eHuK Noy4uT
BO3MOKHOCTb
HAYYUTHCH:

- HAXOJIUTh
a/IEKBaTHYIO
MIPEAJIOKEHHOM 3aa4e
(bu3nYeCKyI0 MOJIENb

Y4eHuk HayuuTcs

- Y ONMCAHUU MEXaHUUECKUX
SIBJICHUN TIPAaBUJIBHO TPAKTOBATh
(U3NYECKUN CMBICI BEITUYHH,
X 0003HAUCHUS U €AUHUIIBI
U3MEpEeHus;

-HaXoJUTh (POPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO
¢buznueckyo

BEJIMYMHY C JPYTUMU
BEJTMYMHAMU;

YYyeHUuK HAyYUTCS:
-aHaHH3Hp0BaTLy@HOBHﬂIHXHEKaHHﬂ
SBJICHUI: paBHOMEPHOE
HpﬂMOHHHGﬁHOGHBHmﬁHHQ
cB00OOIHOE MMaJcHHUE TEM,
HEBECOMOCTH, IBHKCHUEC I10
OKPY>XHOCTH, HHEPIIHA,
B3aMMOJICHCTBHE TEJI,
-COCTaBHﬂTBypaBHeHHﬂIK)yCHOBHHx
- OITKUChIBATH MEXaHNYCCKHUEC ABJICHUS,
HpHBHeKaﬂ(bH3quCKHeBeHHqHHBR

HAY1IUTbCH:

(opMYIHPOBKY 3aKOHA U €T0

5 -Ha OCHOBE aHAJIN3a YCIOBUS IyTh, CKOPOCTh, Macca TeJia, CUJIa,;
» 3a/1a4¥ BBIJCISATH QU3UYECKUE -pemiaTth 3a/1a4u, MPUBJIEKas
= BEJIMYUHBI 1 (POPMYIIHI, 3aK0H BceMHupHOTO TATOTEHUS, 1
)¢:> HEOOXOUMBIE JIJIs €€ pemieHus], | (OPMYIIbI, CBI3BIBAIOIINE (PU3NUECKUEC
o u BEJIMYUHBI (ITyTh, CKOPOCTH,
g MIPOBOJUTH PACUETHI. macca Teja, Cujia, Cuja TPEeHHs
5 YdeHuK NOoJay4YuT CKOJIb)KEHUS ).
o BO3MOKHOCTH HAYYUTbCS: Y4YeHUK NoJIy4YuT BO3MOKHOCTH
- aHAIM3UPOBATh MEXAaHUYECKUE | HAYYHTbCS:
SIBJICHUS U TIPOIIECCHI, IPUMEHSS | ~-IIPUBOIUTH PUMEPHI MPAKTUYECKOTO
3aKOoH BceMHpHOTo TATOTeHUs, | IPUMEHEHHUS (PU3HUECKUX
paBHOACUCTBYIOIIAS CUla 3HAHHUM O MEXaHUYECKUX SIBJICHHUS
U GU3NYECKUX 3aKOHAX;
MPUMEHEHUS BO30OHOBIISIEMBIX
UCTOYHUKOB
SHEPruu
= o 4 YYEHUK MOJIYy4YUT Y4YeHUK HAYy4YUTCH: Y4YyeHuk HayYuTCs:
§( ZE) E BO3MOKHOCTh - pa3nuyaTh CIOBECHYIO - BJIAJETh MOHATUAMU: TIepeaya
H




- paspemiatb npodiemy
Ha OCHOBE MMEIOIIUXCS
3HAHUM O PU3NYECKUX
SIBIICHHSIX C
MPHUBJICYCHUEM
MaTeMaTHIEeCKOTO
amrapara u OleHHBaTh
pealbHOCTh
MIOJTyYEHHOTO 3HAYCHHS
(bM3UIECKON BETUIHHBI

MaTEMaTUYCCKOC BbIPAKCHUC.

Yd4eHuK mOoy4uT
BO3MOKHOCTh HAYYHMTbCH:

- BBIICJIATH abTEPHATUBHBIC
CTIOCOOBI JJOCTIKEHHS LIENU
BbIOMPATh APPEKTUBHBIE
CIOCOOBI PELICHUS

JIaBIICHUS TBEPABIMH TEIIAMH,
KUJKOCTSMHU U ra3zaMu, arMochepHoe
JlaBJICHUE, IUIaBaHUE TEJl;

-ONUCHIBATh M3YYE€HHBIE CBOWCTBA
TeJI, IpUBJeKas pusnueckue
BEJIMYMHBL: TIIOTHOCTH BEIECTBA,
JTaBJICHUE;

-pemiate 3a/1a4u, IpUBJIeKast
¢uznueckue 3akoHsbl (3akoH [lackans,
3aK0oH Apxumena) u GopMyIbl,
CBSI3BIBAIOIINE PH3UUECKUE BETUINHBI
(TUTOTHOCTH BElIEeCTBA, JaBJICHHUE).
Y4eHHuK NOJYy4YHuT BO3MOKHOCTh
HAYYHThHCS:

- aHAJIM3UPOBAThH CBOMCTBA TEJ U
IPOLIECCHI, IPUMEHSS (prU3nUecKue
3aKOHBI ¥ IPUHLUIIBL: 3aK0H [lackans,
3aKOH Apxumena




Yuyenuk MOJIY4YUuT Yuyenuk HAY4YIMTCH: Yuyenuk HAy4YIMTCH:

BO3MOKHOCTb - pa3uyaTh OCHOBHBIC -OIKCHIBaTh U3YUEHHbIE CBOMCTBA
HAYYHUTHCH: MPU3HAKU U3YUYCHHBIX TeJI, IpUBJIeKas pusnueckue
-paznuyarh rPaHULIbI (bU3NIECKUX MOJCTICH: BEJIMYMHBI: KHHETUYECKAs
MIPUMEHUMOCTHU MarepuagbHas TOYKa, SHEPTHH, MOTEHIUATbHAS

3 (bu3NYECKUX 3aKOHOB, MHEepLMabHas CUCTEMa OTCUETa | SHEPIHUsl, MeXaHW4eckas pabora,

a, IMOHUMATh BCEOOIINHA MexaHudeckas MomrHocTh, KITJ]

% Xapakrep IPOCTOTO0 MEXaHMU3Ma, CUjia

5 dbyHIaMEHTAIBHBIX TPEHUS;

5 (bu3NYECKUX 3aKOHOB U - pemiarthb 3a/1a4u, pUBJIEKas

g OTPaHUYEHHOCTh ¢duznyeckue 3aKoHbI (3aKOH

éf YaCTHBIX 3aKOHOB COXpaHEHUs SHEPTHH), U

i (bopMyIbl, CBSI3bIBAIOIINE

= buznyecKue BeTUUNHBI

L§ (kuHEeTHUYECKasi DHEPT U,

A NOTEHIMAIbHAs YHEPT U,

MexXaHu4ecKas pabora,
MeXaHW4YecKasi MOIHOCTb,

KIIJI mpocToro mexanusma, cuiia
TPEHUSI CKOJIbKECHHUS)

TemaTnueckoe INIAHUPOBAHHUE ¢ YKAa3aHUEM KOJINY€CTBA 4aCoB,

OTBOJAMMBIX HA OCBOCHHE KaKI0H TeMbl

Paspnenbl IIporpamma IIpakTryeckas 4acTb
[Ipumepnas Paboyas JIP KP
®dusnka U pu3NYECcKUe METOAbI U3YYEeHUS 4 4 1
IIPUPO b




[IepBoHayanbHBIE CBEIEHUS O CTPOCHUH 6 6 1

BEIIECTBA

B3anmoelicteue ten 21 21 4 1
JlaBnenue TBEPABIX, )KUIKUX U 21 21 2

ra3000pa3HbIX TeJ

PaboTa 1 MOITHOCTB. 14 14 2 1
OHeprus

Pesepn 2 2

Htoro 68 68 10 4

3. Coaep:xaHue NporpaMmmbl

I. ®u3uka u pusnyeckne MeToOaAbI U3yUeHHsI MPUPOIBI (4 yaca)

[Ipenmet u MeToabl GU3UKU. DKCIIEPUMEHTATBHBIA METO/I U3yUEHUS PUPO/IBI.

N3mepenue GpU3NUeCKUX BEIUYUH.

[Torpemnocth m3Mepenus. O6001IeHHE Pe3yIbTaTOB SKCIIEPUMEHTA.

Hab6mronenne mpocTelmux SBICHUH U TIPOLIECCOB MPUPOIBI C TIOMOIIBIO OPraHOB YYBCTB (3peHHMS, CiIyxa, ocsizanus). [[pumenenue
MPOCTEHIITNX M3MEPUTETBHBIX PHOOPOB. CxeMaTtnyeckoe n300paxkeHUe OMbITOB MeToabl TofydeHus 3HaHui B (usuke. Ousuka u
TEXHUKA.

@poumanvras 1abopamopHas paboma.

1.Onpenenenre MeHbI ASICHUS U3MEPUTEIBHOTO MPUOOpa.

I1. IlepBoHa4anbHBIE CBeICHUS O CTPOEHUH BelecTBa (6 4acoB)
['unorte3a o AUCKpETHOM CTpOeHUH BemecTBa. Mosekysbl. HenpepbIBHOCTD U
XaO0TUYHOCTH JIBUKECHHS YACTHUI] BEIIECTBA. .
Huddysus. bpoyHoBckoe nmkenne. Mojenu rasa, )KUIKOCTH U TBEPIOTO Tela.
B3anmoperictBue yacTull BemecTsa. B3anMHOE NMPUTS)KEHNE U OTTAIKUBAHUE MOJIEKYII.



Tpu coCTOsIHMA BeElIECTBaA.
@poumanvhas rabopamopras paboma.
2.13mepenue pasmMepoB MaJIbIX TEI.

II1. B3anmopeiicTBue Te (21 vac)

Mexanunyeckoe ABMkeHuEe. PaBHOMEpHOE U HEpaBHOMEpPHOE ABUKEeHUE. CKOPOCTD.

PacueT nytu u Bpemenu aABuwxkeHus. Tpaektopusd. [IpsMonuueitHoe IBHXEHUE.

BzaumopeiictBue ten. Mueprus. Macca. [1notHocts. 3MepeHue Macchl Tena Ha Becax. Pacuet macchl 1 00bE€Ma 10 €ro ioTHOCTH.

Cuna. Cuiibl B IpuUpOAE: TATOTCHUS, TSHKECTU, TPeHUS, yrpyrocTu. 3akoH ['yka. Bec tena. CBsA3b MEXAy CUIION TSKECTH U MACCOM
tena. Jlunamomerp. CrioxkeHue IByX CUII, HAIPABJIEHHBIX 110 OJHOU NpsAMoi. TpeHue.

Ynpyras nedopmariusi.

@ponmanvHas 1abopamopHas paboma

3. 3MmepeHue macchl Tejla Ha PhIYaKHBIX BECaX.

4. Nzamepenne o0bEMa Tena.

5. I3mMepenune mioTHOCTH TBEPAOTO BEILIECTBA.

6. I'pagyupoBanue npyKUHbI 1 U3MEPEHUE CUJI TUHAMOMETPOM.

IV. laBjienne TBEPABIX TeJl, KUAKOCTEeH U ra3oB (21 yac)

Hasnenue. OnsiT Toppuuennu. bapomerp-anepous.

ATMocdepHoe naBieHue Ha pa3InuHbIX BeicoTaxX. 3akoH [lackans. CrocoOb
YBEIIMYEHUSI 1 YMEHBIICHUS J1aBJICHHUS.

JlaBnenue rasza. Bec Bo3ayxa. Bo3aymHas o6onouka. M3amMepenne atmocdepHoro naBieHus. MaHOMETPBI.
[TopuiHeBo# KUAKOCTHBIN Hacoc. llepenaya naBnenus TBEPABIMU TEIIAMH,
KUJKOCTAMHU, Ta3aMH.

JlelicTBrE )XUAKOCTH U Ta3a Ha MOrPYKEHHOE B HUX Tes0. Pacuér naBnenus
YKUJIKOCTH Ha JIHO M CTEHKHU COCYZa.

Coobmarorye cocyabl. ['uapaBauueckuii mpecc.

Apxumenosa cuia. [InaBanue ten. [ImaBanue cynos. Bo3nyxormiaBanue.
@poumanvras 1abopamopHas paboma.



7. I3MepeHne BhITaIKUBAIOLIECH CUIIbL, IEUCTBYIOLIEH Ha ITOIPYKEHHOE B JKUI-
KOCTb TEJIO.
8. BrisicHeHUE yCIOBUI MIIaBAHUS TEJa B KUJKOCTH.

V. Padora u MmomiHocTh. JHeprus (11 yacos)

Pab6ora. Momuocts. DHeprus. Kunernueckas sueprusi. [loTeHuansHas sHeprus. 3aKOH COXPaHEHHUS MEXaHWUYECKOW SHEPIuw.
IIpocTeie Mmexanu3mbl. KII/ Mmexannus3mos.

Prruar. PaBnoBecue cuit Ha peruare. MoMeHT cuiibl. Peidaru B TexHuke, ObITY U ipupoie. [[pumMeHeHne 3akoHa paBHOBECHS pblyara
K 0J710Ky. PaBeHCTBO pabOT MpHU UCIIOIH30BAHUU MTPOCTHIX MEXaHU3MOB. «30JI0TOE MPABUIIO» MEXaHUKH.

@ponmanvHas 1abopamopHas paboma.

9. BrisicHeHHE YCIIOBUSI pABHOBECHS phlyara.

10. Onpenenenne KIIJI npu noabEéMe Mo HAKJIOHHOM MJIOCKOCTH.

KanengapHo-temaTuyeckoe mJIaHUPOBaHue MO (pu3MKe 7 KJace
Yueonuk A. B. Ilepbimknn «®@u3uka. 7 kjaace»,68 4.(24./nHen)

Turmsl ypokoB U YHUBEPCAJIbHBIC YUCOHBIE JeHCTBYS, HEOOXOAUMBIC JJISl TOCTHIKEHHS METAIPEAMETHBIX U
JUYHOCTHBIX PE3yIbTATOB, B MpeJjIaraéMoOM BapHaHTE KaJleHIapHO-TEeMaTHYECKOTO IJIAHUPOBAHUSI OTIPE/ICIICHBI
aBTOpaMH OPUEHTHPOBOYHO. BBIOOp THIA KaXKI0r0 KOHKPETHOTO YpOKa, ClIOoCOOBI (POPMUPOBAHHS U PA3BUTHS
TeX WM WHBIX YHUBEPCAIbHBIX YU€OHBIX ACHCTBUIN 3aBUCAT OT COJACP)KaHUS YPOKa, MHAUBUIYaIbHOTO
METOAUYECKOTO CTHIISI YUUTEIIS, IEAArOTHUYECKUX TEXHOJIOTHM, MaTePUATHPHO-TEXHUYECKOTO OCHAIIICHUS, YPOBHS
MOATOTOBKH O0YJaIOIINXCS.

[Ipu 0603HAYEHUHN TUTIOB YPOKOB UCIIOJIB3YIOTCS CJICIYIONINE COKPAILICHMUS:

HoB.- ypok n3ydeHurst HOBOro MaTepurala;



Ip.- ypOK KOMIUIEKCHOTO TPUMEHEHUS 3HAHUU;

OCHK.- ypok 0000111eHMS, CUCTEMAaTU3allii U KOHTPOJIS;

KoHTp.- ypOK KOHTPOJISA, OLEHKHA U KOPPEKLINHU 3HAHUW;

Kom06.- KoOMOMHUPOBAHHBIN YPOK

MeranpenmeTHble
[IpenmeTHsbIE
Ne Tun u Conepxanune PerynsarusHble [To3unaBarenbuble | KoMmMmyHukatuBHble | JIMYHOCTHBIC
n/ TeMa ypoka ypoka PE3yIIbTATRI VYV VYV YV pe3yIbTaThI
I 3HaTL/TIOHUMATh YMeTs YMeTrn YMeTh
Pasznea 1. ®usuka u pusnyeckue MeTobl U3yUYeHHUsI MPUPOAbI(4 Yaca)
1 HoB. ®usuka-Hayka | @u3uka U Ipupoa. CMBICH TIOHATHIT — CoOmonars Th B kabunete | Boiaensth [IpuBoauTH ITonoxxurenrHa
0 TMPUpPOJIE. Ponb ¢pusuku B (buzmveckoe TeIo, busuku mporiecc MpUMeEpBI 0OBEKTOB | 51 MOTHUBALIMS HA
CO3/ITaHUU HAyYHOU BEIIECTBO, SIBJICHUE, Hay4HOTO W3Y4YCHUS TIPUPOJIBI | U3YUCHUE
KapTHUHBI MUpa. 3aKOH MO3HAHUS busuku
[TonsTus (TepMUHBI): TIPUPOIBI
(dbuzuveckoe Teo,
BEIIECTBO, SIBJICHHUE,
3aKOH, THIIOTE3a
2 | Hos. Habnronenus | Kak yueHble Mo3HaOT Otinuune CocTaBIATh AITOPUTM Ot1anyarh Pacckazatb o cBoux | XKemanme
U OIBITHI. MUp (Hay4YHBIH METO MPUPOTHBIX U MIPOBEICHHMS OTIBITA HAOJIIOJIEHUS OT | HAOJIIOJECHUAX B MIPOBECTH
no3Hanus ). Habmonenue | pusndeckux OIIBITOB, YCTHOH U MpoCTeHIIHe
W OIIMCaHUE SIBIICHUM. OIMMCBHIBATh UX MUChMEHHOU hopMe | JoMalTHUe
(bu3MUYECKUX SIBICHUH. CBOICTBa OTIBITHI
MoenupoBanue
SIBJICHUW TIPUPO/IBI.
3 | Kom0. ®um3uueckue | Gusnueckue BeIMUMHB | CMBICT Omnpenensrtsb neny aenenus | OOBACHATH N3mepsTh manblie H3roropieHue
BEJIUYHHEI. Y CPEJICTBA U3MEPEHHUS, | aOCOIIOTHOU U HIKaJIbl Tpubopa mpesen CMBICT pacCTOSIHUA, BpEMsL | MPOCTEHIINX




Nsmepenne IKaixa npuodopa, reHa OTHOCHUTEIILHOM W3MEPEHHUS; BEIPAXKATH bu3nIecKux MEXIy yAapaMu buznuecKux
buznuecKkux nenenus. [lorpenHocTs | MOrpenHoCTy. pe3ynbTaTel B CU BCJIMYUH, yJibca puOOPOB CO
BCIIUYUH puodopa. MOrPeIIHOCTh MPUYUHBI IIKaJaMHu
m3mepenusi. CU- MOSIBICHUSA
MexnyHapoaHas MOrPEMTHOCTH
CUCTEMA EAUHHLL U3MEPEHUI
OC+K. Onpenenenue HeHb Kak onpenenutsb CocraBasTh niaaH Onpenenstob PaGorate B mapax; | AnekBaTHas
JlabopaTopHas JICJICHUS IIIKAJIBI 00BEM JKUJKOCTU C | BEITTOJHEHUS 00BEM COCYZIOB MOJIOYKHTCILHO CaMOOIICHKA
paboraNel HU3MEPUTEIIBHOIO IIOMOIIIBIO nabopaTopHOi paboThI HEIPaBUIILHON OTHOCHTBCS K pe3ynbTaToOB
«Omnpexnenenue HWIMHAPA; U3MEPEHUE C | MEH3YPKHU bopmHr; MHEHUIO paboThI
LIEHEI JIeJICHUS €ro IoMOIIbI0 00BEMaA MIPUBOJNTH JIPyroro
IIKAJIBI KUIKOCTH npumMep
M3MEPUTEIHBHOTO OCHOBHEBIX U
AITAHPAY MTPOU3BOTHBIX
SIUHUIT
U3MEPECHUS
(bU3IIEeCKUX
BEJINYUH
Pasznes 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOEHUM BellecTBa(6 4acoB)
Hos. Crpoenune [IpencraBnenue o Yto Takoe Breioenuts n [IpencraBisaTh OOBICHATH Wsrorosnenue
BelleCTBA pasMepax MajbIX Tel. MOJIEKYJIa, aTOM chopMyaUpOBaTh YYEOHYIO | XaOTHYECKOE CBOMCTBA BEIECTBa, | MoAenei
[TonsaTre o MoJekymax npoOJeMy COBMECTHO C JIBIDKEHUE H3MEHEHHE MOJIEKYJT
u atomax. [IpomexxyTku yUUTEIEM YacTHIl Ha pa3MepoB Tel Ha
MEXIy MOJIEKyJIaMHu. MIpUMeEpPE MOJICTIH | OCHOBE CTPOCHHS
BeEIIEeCTBA
OC+K. MeTto b1 U3MepeHust CwMmbIch Omnpenensarts uenb yueOnoit | [IpumeHsatsh Pacckazate o CoOmroneHnue
JlaboparopHas BENTUYMH. MeTO pAIoB. | aOCOMIOTHOM U JIeSITEIbHOCTH, BECTH IIOMCK | METOJ PSIIOB JUISl | METOAaxX aKKypaTHOCTH
pabota Ne2 [Ipumenenne metoaa OTHOCHUTEIIbHOM CpENCTBA €€ TOCTUKEHUS onpeneneHus HUCCIICI0BaHU npu paboTe ¢
«3mepenue PSIOB. MOTPEUTHOCTH pa3MepoB MaJbIX | IPUPOABI U METOAAX | MAJIBIMU
pa3MepoB MaJIbIX Ten MOJIEIUPOBAHUS 00bEeKTaMHU

TCID»




7 | HoB. duddyzus [onsitne muddy3un, [Ipnunna siBnenuss | Paborats no OOBsCHATD [TpuBoIUTH 3HaueHue
3aBuCcUMOCTh U dy3un | quddy3un COCTAaBJICHHOMY ILJIaHY, IIPOLIECCHI Ha IIPUMEPBI maddysuu B
OT TEMIIEPATYPHI. IpUBJIEKast HAPSLY C OCHOBE SIBJIEHUSI | IIPOSIBJICHUS KU3HU
[Iporekanue quddy3un OCHOBHBIMH U nuddy3un nuddy3un YyenoBeKa
B pa3jIM4YHBIX Cpeaax. JIOTIOTHUTEIIbHBIE CPEJICTBA
[Tpumepsr
MIPaKTUYECKOTO
MIPUMEHEHMUS SIBJICHUS
8 Hos. TemnoBoe OmrsITHOE [TpuunnbI CocCTaBIsATh IIaH Monens [IpuBoauTH 3HaueHune
NBUKEHHUE U JI0Ka3aTeNbCTBO B3aUMO/JICHCTBUS BBITIOJTHEHUS 3aJaHUI OpOYHOBCKOTO PUMEpBI TEIIOBOTO
B3anMO/IeIiCTBHE HaJIU4us MEXIy YaCTHUI[aMH | COBMECTHO C yYUTelleM JBUKECHMUS, MPOSIBIIEHUS CHIT JBUOKEHUS JUTSI
YaCTHI] BELECTBA B3aUMOICHCTBUS MEX Y CLIETIJICHUE B3aUMOJICHCTBHS B | KU3HU
YacTUL[AMH TBEPJIBIX TBEPJBIX Te, NPUPOJIEC U TEXHUKE | YeJIOBeKa
TeJ U XKUJKOCTEH. pacuupeHue
SIBeHus cMauMBaHUA U TBEPJIBbIX TEJN MPU
HECMaYMBaHMs HarpeBaHuu
9 Kom6. Arperatueie | Monenu Ten B CxoxacTBa u [IpoBoUTH OOBICHATH [IpoBoauTH Briacaenue
COCTOSIHUSA pa3IUYHbIX arperaTHbIX | pa3jIuyus BO KJIaccu(UKALHIO TeT 110 MeXaHUUYECKHUe JIEMOHCTpaI1X BO3MOKHOCTH
BEIIIECTBA. COCTOSIHUSIX. BHYTPEHHEM arperaTHOMy COCTOSIHUIO CBOiicTBa MoJieNiel CTPOEHUsST | IPUMEHEHMs B
CaoiicTBa OObsicHEHHE CBONCTB CTPOEHHUHU TEN B TBEPJBIX TEJ, KPHCTaNINYECKUX OBITY BOJIbI B
ra3oo0pasHbIX, Pa3HBIX COCTOSIHUM Pa3IMYHbIX KUJIKOCTEH U Tel Tpex
TBEPJBIX U KUJKUX | BELIECTBA HA OCHOBE arperaTHbIX ra3os arperaTHbIX
Teln TUIIOTE3bI O COCTOSIHUAX COCTOSIHUSAX
MOJIEKYJISIPHOM
CTPOEHHUH BEIECTBA
10 | OC+K. ®usnueckue | O600menue 3Hanuii no | Cm. Ypoku 1-5 IInanupoBars OOBACHATD Mopenuposatsb IToHnmanue
METO/IbI I03HaHuA U | Teme. Mrpa- koHKypc. BBIPALMBAHUE KPUCTAJUIOB | IPUYHUHBI CTpOEHHuE MecTa U poJiu
IIEpBOHAYAJIbHBIE MIOBapEHHOM COMN NIH IIPaBHJIBHOMN KPUCTAJTIMYECKUX ¢u3uku B
CBEICHHUS O caxapa bopmbI Te U3Y4YEHUU

CTPOCHHU BCHICCTBA

KpHUCTAJIJIOB




3aKOHOB

IIPUPOIbI
Pa3znen 3.B3aumoneiictBue Te (21 yac)

11 | Hos. Mexanungeckoe [TonsaTHe o OnuceIBaTh Paznuuare nanssle | I[lokasats ITonnmanue
Mexanunyeckoe IBUKEHHE. TpaeKTopus. | MEXaHUUECKOM B3alMO/ICIICTBUE Te, MOHSTHUS, paBHOMEpHOE TOTO
JIBUKEHHE. [IyTb-ckanspHas JBUKECHUH, UCIOJIB3YS (PU3NYECKUE PUBOIUTH JIBUKECHHE ,UTOMEXaHHYeC
PaBHOMeEpHOE 1 BEJIMYMHA. MIPOWJICHHOM IyTH, | BEJIMYUHBI: Macca, CUja B | IPUMEpHI My3bIpbKa B KO€ JBW)KEHUE-
HEpPaBHOMEPHOE PaBHOMepHOE PaBHOMEPHOM U eaununax CU PaBHOMEPHOTO U KHUJIKOCTH, 3TO OCHOBA
JIBUKEHHE MPSIMOJIMHEHHOE HEpaBHOMEPHOM HEPaBHOMEPHOTO | TPAEKTOPHIO MeNa, | U3MEpPEHUl B

JIBUKEHHE. JBUKEHUU JBUKEHUS JBUKEHHUE IAPUKOB | MUpPE
HepaBnomepHoe Ha NIHYpKe
MPSIMOJIMHENHOE

JBUKEHHE.

OTHOCHTENBHOCTH

MEXaHHYECKOTO

JBYKEHUS

12 | IIp. CxopocTsb. CpencrtBa onucaHus dopmyna s PanxxupoBathk ckopoctu | CpaBHUBATH N3obpaxath YMetb
Envnune SIBJICHUSI-MEXaHUYECKOE | pacueTa CKOPOCTH | Tell 1o Tabiuie rpaduku pasuyHbIe BBIOMpPATh
CKOpOCTH. nsxeHue. CKopocTb — | IBMXKEHUS Te, JIBYDKEHUS, rpaduKy IBUKEHUS | CUCTEMY

BEKTOpPHAs BEJINYMHA. rpauKu ABUKEHUS IPOU3BOIUTH oTcyera 1o
Moynb BeKTOpa asnreOpanyeckue YCIIOBHIO
ckopoctu.l'paduku npeoOpa3oBaHus B 3aaun
3aBHCHUMOCTH ITyTU U bopmyne
MOJ1yJsl CKOPOCTH OT CKOpOCTH,
BPEMEHU JBUKCHUS HEepeBOIUTh

€IMHULIBI

CKOPOCTH B

cucremy CH

13 | OC+K Pacuer nmytu | Mexanudeckoe dopmyna ckopoctH, | Onpenensats ckopocTs o | Pemars 3amaun 1 | OObsICHATE cMbIcn | Paznuuenue
U BpEMEHU JBYOKEHUE. TpaekTopus. | €AMHUIBI CKOPOCTH | TpaduKy KpaTKo bu3nuecKkux IIyTH U
JBUKCHUS Ilyrs. PaBHOMEpHOE , IIyTH U BPEMEHU 3alMChIBATh HX, MoAenen: HepeMEIEHUS

IIPSIMOJIMHENHOE pemarb MaTepHaIbHas




neukeHue. CKopocTh — rpadudeckue TOYKa, CBOOOIHOE
BEKTOpHAas BEJIMYMHA. 3a1a4u TEJO,
Monyns BekTOpa WHEepUUaIbHas
ckopoctu. ['padukn cUCTEMa OTCYEeTa
3aBUCHUMOCTH IIYTH U
MOJYJIl CKOPOCTH OT
BpEMEHU JIBUYKEHUSI.
14 | Hos. Uneprus . Meron no3Hanus asieHne naepuny; | [Ipensuners [IpuBouTH IToka3zate Bunenne
B3anmonericteue lNanmnes. B3rsiast B3aNMOJICHCTBHE MIOCIIEACTBUA IIPUMEPBHI B3aUMOJICIICTBUE [IPOSIBJICHUS
Ten YUEHBIX Ha IPUYUHY TeJ -MPUYKHA B3alMO/JICHCTBUS WU3MEHEHUS 1apoB U WHEPILIHH B
nBukeHus. nepuust. W3MEHEHHUS UX JIBUKYIIEHCS U CKOPOCTH TeJl IpU | TesiexeK(CBOOOAHOM | OBITY U TEXHUKE
WNHepTHOCTH TEIL CKOpOCTH HEIOJBUKHOM TEIIEKEK B3aUMOJICHCTBUN U HarpyXeHHOM)
BzanmoeilicTBre Ten. JIBHKEHHUS
15 | HoB. Macca Tena. TTousiTe Maccel Kak ITonaTue macchr; CocTaBiATh IJIaH ITonp30BaTnCA Haxonuts Paznnuenue
EnuHunB Maccsl. (u3n4ecKol BETUYNHBI; | COOTHOIIEHUE B3BCIIMBAHM TEJ Pa3HOU | BECAMHU U pa3In4YHbIC CHJIBI TSDKECTH
W3mepenne mMaccbl | COOTHOLIEHUE €IMHUILL €IMHHULl MacChl; MaccChbl IIPOU3BOIUTH puOOpHI A U Beca Tella
Teja Ha BEecax. MaccChl; METObI METO/Ibl U3MEPEHUS pacueTsl MacChl MU3MEPEHUS MacChl
U3MEPEHUS MacCCBhl. TeN TeJ1, HabOpBI TUPb;
Crnioco0bl U3MepeHus IIPOU3BOIUTH
Mmaccbl. OtpaboTka B3BELIMBAHUE TEI
YMEHHH MOJIB30BATHCA
PBIYa’KHBIMHU BECAMH C
pazHoOBECaMH
16 | OC+K [IpaBuna B3BemmBanus | [IpaBuna B muanore ¢ yunrenem ITonp30BaTbCs IIpoBoauTs 3HaHKWE MacChl
JIaGopatopHas Ha PbIYaKHBIX Becax B3BEIIMBAHMS HA COBEPLIECHCTBOBATH PBIYaKHBIMU AKCIEPUMEHT 110 CBOETO Teja
padota Ne 3 pPBIYaKHBIX BECAX KPUTEPUU OLICHKH U BecaMM U HAOOpOM | OTIMCAHUIO B
«M3mepeHne maccel HOPUMEHSTH UX B padoTe | TUPb U Pa3HOBECOB | y4eOHUKE
TeJa Ha PhIYaKHbIX
BECax»
17 | OC+K IIpaBuia monb3oBanusa | IIpaBuna CocraBnaTs maH N3mepsTh 00bem ITokaszats 3HaHue oobema
U3MEPUTENBHBIM 10JIb30BaHMs IIPOBEJCHUS U3MEPEHUH | Tena pa3IMYHbIE TUIIBI CBOETO Tena




JlaGoparopHas LWINHIPOM U U3MEPUTENIbHBIM HEeIPaBUJIbHOM M3MEPUTEIIbHBIX
pabota Ne4 MEH3YpKOU LHUJIUHIPOM U (bopMsI C LUJIUHIPOB U
«M3mepenue MEH3YpPKOU IIOMOIIBIO MEH3YpPOK
o0beMa Tenay MEH3YPKH
18 | IIp.IlnotHOCTH [Tonatue muoTHOCTH; [TonsaTne Bricka3biBath [Tonp3oBarbCs CpaBHuBaTh Macchl | 3HaHuE o0beMa
BEIECTBA €IMHHULIbI TNIOTHOCTH; IJIOTHOCTH; IPEO0JIOKEHUA(TUIIOTE3 | Tabmuuei T€J, UMEIOLIUX CBOETO Tena
(dbopmyna onpeneneHuss | eIUHUIIBI bl) U IPOBEPSITH UX IUIOTHOCTEH Tel, O/INHAKOBbIE
IUIOTHOCTH BEIIECTBA IJIOTHOCTH; NEPEBOIUTH 00beMbI 1 HA00OPOT
dbopmyna €IMHULIbI
IJIOTHOCTH IUIOTHOCTHU
BEIECTBA
19 | OC+K dopMmyIia MIOTHOCTH ®opmyia [InanupoBats npsimele 1 | OnpenensaTe IIpoBectn 3HaHuE CaMoTo
JlaGoparopHas BEIIECTBA; IJIOTHOCTH KOCBEHHBIE U3MEpPEHUs IUIOTHOCTD TEJA MO | AKCIEPUMEHT IO IJIOTHOTO
paboTta Ne5 COOTHOILIEHUE MEX Y BEIIECTBA; BEJIMYMH: Macca, U3MEPEHHBIM OTMCaHUIO B BEIIIECTBA B
«Onpenenenue €IMHUIIAMH TUIOTHOCTH , | COOTHOIIEHUE IUIOTHOCTb Mmacce U 00beMy yueOHHUKe IpUpoe
IUIOTHOCTH Macchl 1 00bemMa MEX]ly eAMHULIAMU
BEIIECTBA TBEPAOTO
Tenay
20 | IIp. Pacuer maccel u | @opmyna jist dopmyna s OdopmisaTe pemienne Boeruucnate maccy | 3mepsith 00beM [Tonumanue
o0beMa TeJla 10 ero | HaXOKJEHUs Macchl U HAaXO’KJEHUs Macchl | 3a/laud IO IIpaBUIIaM 1 00beM Tena 1o JIEPEBSIHHOTO PUYMHBI
IUIOTHOCTH 00beMa; eIMHUILIbI 1 00beMa; eJMHULIBI €ro IJIOTHOCTH Opycka CBOETO
Macchl Teja 1 00beMa Macchl Tea u Heycrexa U
o0beMa HaXO0/IUTh
CHOCOOBI NX
yCTpaHEHUs
21 | Hos. Cuna Cuna-nipuunHa Cuna-nipuunHa Haxonuts IIpuBouTH ITokazars [Tonumanue
U3MEHEHHUS CKOPOCTH WU3MEHEHHUS PaBHOAEHCTBYIOIYIO IIPUMEPBI pa3IM4YHBIE ONBITH | CBOWCTB
Ten. Cuita- BEKTOpHas CKOPOCTH JBYX CWJI, HAIIPABJICHHBIX | IEHCTBUSA IO MPOSIBJIICHUIO CUJI | U3Y4aEeMBbIX CHUII,
BEJIMYHHA. BJI0JIb OJTHOM ITPSIMOM pa3INYHBIX CHUII, (Mo pucyHkam B OTBETHI HA
IIPUMEHSTD yueOHUKe) BOIIPOC O CHJIE
IIPaBUJIBHO

TCPMHUHOJIOTUIO




22 | Hos. SIBneHue Bcemupnoe tarorenue; | Ipuunny N3o006paxats cury [IpaBunbHO IIpuBoauTH 3HaHME CBSI3U
tarotenus. Cuina cuJia TSDKECTH TATOTEHUS, TSOKECTU MPUMEHSATD MIPUMEPHI ICHCTBUS | (DU3HKH C
TSDKECTH. 3aBUCHUMOCTD CHJIBI TEPMUHOJIOTHIO Pa3IUYHBIX CUJ; JIPYruUMu

TSXKECTU OT MacChl MOKa3bIBaTh €CTECTBEHHBIMU
Tena MaJIcHUuE Te HayKaMu

23 | Hos. Cuna [TonsiTue aBneHus Bo3HukHOBEHUE BBISBISTE 3aBUCUMOCTH Beruncisats cumy [Toka3biBaTh [IpencraBnenue
YOPYrocTH. 3aKOH nedopmaluu; IpuMepsl | CHIIBI YIIPYTrOCTH; CHUJIBI YIIPYTOCTH OT YOPYrocTH nedopmaruio Tel pe3yNbTaTOB
I'yka nedopmaruu. bopmymny YAJIMHEHUS TPYKUHBI W3MEpPEHHI B

3aBHUCHUMOCTE CHJIBI F=mg; enuHu1bI BUJE TAOINIL U
YIOPYrOCTH OT CHITBI rpaguKoB
nepopMaIuy NpyKUHBI.
['pannisl
MIPUMEHUMOCTHU
24 | Hos .Bec Tena Bec Tena Bec Tena OOBICHATD SIBICHUS Paznuuate JemoHcTpanus 3HaHue, K YeMy
HEBECOMOCTH, MOHATHUSA « Macca» | TMpb pa3HOTO Beca | MPHIIOKEH BEC
HeperpysKku U «BECH, T€a U ero
BBIYUCIIATH BEC Mmacca
Tena

25 | Hos. Enununiel OWU u F;u BBenenue Ha | CBsA3b MEXIY CocTaBiATh IJIaH Boraucnsats cuny Paznuuate cuny 3Hanue 00
cuibl. CBSI3b MEXYy | 3TOM OCHOBE CUJION TSKECTH U pelieHus npooiem TAKECTU U BEC TSYKECTU U BEC T€Jla | U3MEHEHUH
CUJIOM TSKECTU U YHUBEPCAIBHOU Maccou Tena IIOMCKOBOI'O XapakTepa Tena BEca TeJla Ha
Maccou Tena KOHCTaHTBl 2=9,8 H/kr. Jlyne

Uccnenosanue
3aBUCUMOCTH CHUJIbI
TSYKECTU OT MacChl

26 | OC+K N3mepenue cumel Ha YerpoiicTBo u [LmanupoBathk cBOU I'panyuposars Bri6upath Yuyer
Junamomerp. IpuMepe U3MepeHus JeNCTBUE JEUCTBUS IO U3MEPEHUIO; | IPYKUHY U pa3iuyHbIe MOTPELIHOCTH
JlaboparopHas Beca JTUHAMOMETpa COCTaBIIAThH TaOIHILY U3MEPSTH CUITY JMHAMOMETPBHI, U3MEPEHUS B
pabota Neb JTUHAMOMETPOM MIPOBOJIUTH OTBITAX
«I'pagyupoBanue AKCIIEPUMEHT I10
MPYKUHBI U OIMCAHUIO B

HU3MCEPCHHUC CUIT
JAUHAMOMCETPOM>»

yueOHUKe




27 | IIp. Cnoxxenue aByx | PaBHoxelcTByOIIAs Cuna- BeKTOpHas N300paxats BEKTOp [Henarts cnoxenue | Ilokasate 3HaHue
CHJI, HaIlpaBJIeHHBIX | cuia. [ 'padudeckoe BEJIMYMHA; TOYKA CHJIBI JIBYX CHII, CJIO’KE€HHE CUJ Ha accouuanui
10 OJJHOU IPSIMOM. | CIIOKEHHE U BBIUUTAHUE | MIPHIIOKEHUSI CUJIBI, JENCTBYIOLIUX JEMOHCTPAI[MOHHOM | TEpPMHHA
PaBHonelicTByrOIIAs | CUl paBHOAEHCTBYIOIIAS BJIOJIb OJHOM JIMHAMOMETPE «CHJIbHBIN»
cuia cuia IIPSIMOM B OJIHY U
pa3HbIE CTOPOHBI
28 | Hos. Cuna tpenus. | Ilpuuunsl Buns! cun tpenust; | BeiaBurarts Paznuuars Buas Ob6cyxienne CriocoObl
Tpenue nokos. BO3HMKHOBEHHUS TPEHHUS. | POJIb TPEHHUS B 000CHOBaHHbIE TpeHUs, u3MepATh | quaduibMa «CHIIbl | yBEJIIMYEHUS U
Tpenue B npupone | Buasl cun tpenus. Ponb | mpupose u TEXHUKE, | TUIIOTE3bl, INIAHUPOBATh | TPEHUE TPEHUSI»; YMEHbILIEHUS
U TEXHUKE TpeHus B TexHuke. DU | cma3ka OTIBITHI [0 UX MPOBEPKE CKOJIb)KEHUS, M3MEpEHUE CHUJIBI TPEHHUS B )KU3HU
Fip moxos u CPaBHHUBATh BUJBI | TPEHHUS CKOJIbKEHUS
CKOJIbJKEHUS TpPEeHUSI U CHJIbI TPEHUS
KayaHUst
29 | OC+K. Cucrematuzanus OcHoBHBIE Onpenenars cBoe 3HaHue | M3mepArs cuibl, OxcniepuMeHTanbHbl | [Tonck
B3aumonerictBue 3HaHUH, 0000IIeHNE U hopmysl 1 Y HEe3HAHHUE pemiaTh 3a1a4u, € 3aJjaHus 10 TeMe | mHpOopMaIuu U3
Ten MMOBTOPEHUE MaTEpUATIa | TIOHATHUS TEMBI BbIOMpATh «B3anmopelnicTBre | pa3iMYHbBIX
10 TEME MIPaBUJIbHBIE TE HMCTOYHUKOB
OTBETHI
30 | Konrp. [IpoBepka 3HaHUI [Tonsitusa u Pacnpenensats Bpems Ha | [Ipumenars OKCIEpUMEHTAJILHO | AHAJIU3 3HAHUU
Kontponbhas oOyuaronuxcs 1no reme | Gpopmynsl, pelIeHre KaXXJ0M 3a7a4i | IOJIyYE€HHbIE € 3aJJaHue IO TEKCTY | B LEJAX
pabora Ne 1 o W3Y4YEHHBIE [10 TEME | [0 TPYJHOCTH 3HaHUSA KOHTPOJIBHOM BBITIOJTHEHUS
TEMeE «B3aumonericteue paboThI IIPOEKTHBIX
«B3aumoericteue TEJ, €AUHULIBI pabot no
TEm» (buznueckux MEXaHUKe
BEJIMYUH
31 | OC+K. VYraybnenue u Tema BeicTyruieHust | OTOuparh MaTepual BeicTynars Caymats u [TyGnuynoe
Koundepenuus paciIMpeHre 3HaHun 3a/1aBaTh BOIPOCHI | BBICTYILICHUE
Pa3nen 4. /laBienne TBepAbIX TeJ, AKUAKOCTeH U ra3os (21 yac)
32 | Hos. /laBaeHue, IlonsTHe napiaeHus, ®usnyeckuii cmbica | CocTaBIATh IJIaH OTBETA OOBACHATH ITokazath 3HaHue
cuJia J1aBJICHMUSL. €IMHHULIBI U3MEPEHNUS BEJIMYMHBI IIPUYUHBI 3aBUCUMOCTb croco0oB
Croco0bl JABJICHHUS «JaBJICHUE» JIaBJICHUsI TBEPAOTO | U3MEPEHHUS




U3MEPEeHUS BO3HUKHOBEHHUS | TeJia HA OTIOPY OT JaBJICHUS
JaBJICHUS JTABIICHUS JIEUCTBYIOIIEH CUIIbI | (HOKKaMHU U
{ TUIOWIAAN OTIOPBI KPBILLIKOM
CTOJIA)
33 | [Ip. Pemenue 3anau | Pacuer naBnenus CriocoOmr Haxonuts Hanbomnee Pemate 3amaun | [lokasars cBoit OcBoeHHbIE
0 TeMe oTpe/ieNIeHus palMOHaIbHBINA CIOCO0 Ha pacyer Croco0 penieHus CHO0COObI
«/laBnenue» JTaBJICHUS petieHus JTABJICHUS penieHus 3aaa4y
TBEPJIBIX TEI
34 | Hos. Ilepenaua CpaBHeHue niepenayn ®usnueckuit cMbica | [10J1b30BaTHCS HECTPOTOM OOBSICHATD ITokazaTh OmbIT € [Ipumenenue
JABJICHUS TBEPJBIM | JABJICHUS TBEPABIMU JABJICHUS Ta3a, aHajoruen nepeaavy mapom lackans; 3akoHa [lackans
TEJIOM, JKHJIKOCTBIO | TeJaMH U 3akoH [lackamns JTABIICHUS pasnyBaHUe MIapUKa | JUIs
u razoMm. J[aBienne | KuAKOCTIMHU(Ta3aMu). KHUJTKOCTIMU U O] KOJIOKOJIOM 00BSICHEHU I
rasa. 3akoH 3akoH [lackais. razamu BO3JIYIIIHOTO Hacoca | AeMCTBUSA
[Tackansa [IpumeHeHue 3akoHa TUPaBINYECKU
X MEXaHU3MOB
35 | Hog. [laBieHue B [Ipumenenue 3akoHa ®dusnveckuit cmpics | Pabortate 1o 1iany, PaccunthiBaTh N3mepars naBnenue | [Ipuunnbl
KUJIKOCTH [Tackans nns JTABJICHUS B UCIIOJIb3YS JTaBJICHUE BO/JIbI HA Pa3HBIX KECCOHHOU
MOJTy4EeHUS KUJIKOCTH JIOTIOJIHUTEIIbHBIE KUJKOCTH Ha riyOuHax u 601e3nu. Bua
cooTHolIeHus; p=pgh. UCTOYHUKU MHPOpMALIUU JTHO U CTEHKHU HaIlpaBJICHUAX rI1yOOKOBOJAHBIX
DKcnepuMeHTalbHas cocyna pBIO
MIPOBEPKA CJIEICTBUS
36 | Hos. [Ipumenenue cnenctBus | ['mapocratuyeckuit | [losb30BaThCcsi MOMCKOM OOBSACHATD [Tokazarb YerpoicTBO M
CooOmaromuecs n3 3akoHa [lackans. napasokc uHpopmanuu B IHTepHeTe | cBOMcTBa pa3IMYHbIE TUIIBI NeicTBUE
COCYIbI, UX [Ipumenenue COOOIIANIUXCS | COOOMIAIOLTUXCS ¢donHTaHa U
MIPUMEHEHUE coO00IIaIUXCs COCYJIOB COCYJIOB BOJIOIIPOBOJA
COCYJIOB
37 | Hos. Bec Bo3ayxa. Bec Bo3yxa. IIpnuunsl naBnenust | Pacnpenensats Bpems B OOBACHAITD IToka3ath nmeiictBue | IlonnMaHue
ATtmocdepHoe I'mapocraTtnueckas rasa 3aBUCUMOCTHU OT CYILIECTBOBAaHUE | MPUCOCKH, JUYHOCTHOTO
JIaBJICHUE. MoJens aTMochepsl CJIO’KHOCTH 3aJa4 aTMocdepsl BAKYYMHBIN CMBbICIIa
KparkoBpemenHnas ¢dboHTaH, TOIBEM YUEHHUS; OLIEHKA
KOHTPOJIbHAS BOJIbI B TPyOKe 3a cBOEH yueOHOI
pabota Ne 2 o MOPILHEM, JEHCTBUE | ACSITEIBHOCTH

TEMC «I[aBJ'ICHI/Ie

IMUIICTKKU U MIpUIa




TBEPABIX TCJI U

JKHJIKOCTEM
38 | Hos. N3mepenue [IpuHIMn H3Mepenus [Tprunnb! [TonOupats o6opynoBanue | OOBACHATH OOHapyxuBaTh [Ipunsarue u
aTMoc(epHOTO aTMoc(epHOTO HOSIBJICHUS JUIS U3MEPEHUs IPUHLIMII aTMocdepHoe OCBOEHHUE
nasyieHus. OnpIT JTaBJICHUS Ha OCHOBE JTaBJICHUs ra3a aTMOC(EpHOTO JaBJICHUS U3MEpEeHUs JTaBJICHUE 110 COLIMATIbHOM
Toppuuennu Pa3HOPOIHBIX aTMOC(EepHOTo CaBJIMBAHUIO posu
coo0IarIuxcs JTaBJICHUS IJIACTUKOBOM oOyuaromierocs
cocy0oB. MeTobl ero OYTBUIKU
U3MepeHus
39 | Hos.. bapomerp- Merammueckuit [Tprunnb! [InanupoBaTh paboTy 1o OOBSCHATD N3mepsaTe nasnenue | [Ipakrnueckoe
aHepous. 6apometp MIOSIBJICHUS M3MEPEHUIO AaBIICHUS neiicTBue aTMocdepsl ¢ 3HaYEHHE
AtMmocdepHoe JABJICHUS Ta3za atMochepHOTO O6apomerpa MTOMOTIIIO aTMoc(hepHOTo
JaBJICHUE Ha O6apomerpa JTaBJICHUS JUTSI
Pa3IMYHbIX MIOTO/1bI
BBICOTaX
40 | HoB. Manometpsl. | [Ipumenenue YerpoiicTBo U ®dopmynmupoBath runote’y | OOBICHATH [TokazaTts MOaENH [IposBnenue
Hacocksr. aTMOC(epHOTo JENCTBUE 0 BJIUSIHUU aTMOC(HEpPHOro | BIMSHUE Hacoca, MAHOMETPA, | MOTUBOB K
I'mppaBnnueckue JTABJICHUS B TUPABINYECKOTO JTaBJICHUS aTMoC(epHOTro TUAPABINYECKOTO yueOHOM
MAaIlIUHbI TEXHUYECKUX npecca, JTaBJICHUS B npecca JIeATEIbHOCTH
YCTPOMCTBAX KUJKOCTHOTO TEXHUYECKUX
MaHOMeTpa YCTpOKCTBaxX
41 | Hos. [leiicTBUC IIpumeHeHne 3akoHa dusnueckuii cmpica | Bectn Habmronenus OnuceIBaTh U IToka3ath 3HaueHue
XKuakocty U raza Ha | Ilackans u cnencrBust 3aKoHa Apxumena ApXHMeI0BOU CHJIBI 00BACHATH HapyleHue apXuMe0BOU
MOTPY’KEHHOE B HUX | U3 HEro Jjs BO3HUMKHOBEHUE | PAaBHOBECHS BECOB CHJIBIL JUISt
TEJO 00BsICHEHUS BBITAJIKUBAIOUIEH | IPU OITyCKaHUU B IIJIaBaHUS
BO3HMKHOBEHHUS CHJIBI KUIKOCTb

BBITAIKMBAIOIIEH CUJIBL.

BeiBox popmynsl 1uist
apXMMENIOBOM CHJIBI




42 | Ilp. pemienue 3anau | [Ipumenenue 3akoHa @uznyeckuil cMbICH | 3alUCBIBATH YCIOBUE Pewate 3amaun | [IpenbsaBiaTs JlenctBue
10 TEME Apxumena s 3aKoHa Apxumesaa 3a/1a4u Ha 3aKOH pe3yJbTaT PELICHUS | BHITAJIKUBAIOIIE
«ApxumenoBa peleHus 3aaa4 Apxumena 1 CHJIBI HA
cuia» IIOIUIABOK
43 | OC+K 3akoH Apxumena. ®usnueckuit cmeic | [loap3oBarbes Onpenenstsb IIpoBectn CriocoObl
JlabopaTopHas DKCIEPUMEHTAIHHOE 3aKkoHa Apxumena bU3MYEeCKUMU TPUOOPAMU: | SKCIIEPUMEHTAIb | SKCIIEPUMEHT I10 HCCIIETIOBAHUS
pabota Ne 7 OIpesieTIeHue BECHI, JMHAMOMETP, HO 3aBHUCHUMOCTb | OTHMCAHUIO B JaBJICHUS
«Ornpenenenue 3aBUCHMOCTH CHUJIBI MEH3ypKa cuibl Apxumena | yueOHHKe TBEpAbIX TEN,
BBITAJIKABAIONIEN Apxumena ot oobema 0T 00BEMa JKUIKOCTEN U
CHJIBI, BBITECHEHHOU BBITECHEHHOU ra3oB
JIEMCTBYIOIIEN HA KUIKOCTH BOJBI
MOTPYKEHHOE B
KUAKOCTD TEJI0»
44 | Ilp. YcnoBus [Ipumenenue 3akoHa ®usnueckuit cMbica | [Tob30BaTHCS METOIOM OnuceIBaTh U [Tokazath naBanue | YcnoBus
IIJIABAHUS TEIl Apxumena st 3aKoHa Apxumena WU3MEPEHMS TNIOTHOCTH 00BSACHATH JIEPEBSHHBIX IIJJaBaHUs TEJl B
BBISICHEHUS YCIOBUI BEILIECTBA IIJIaBaHUE TEJ OpYCKOB pa3IMYHON | 3aBUCUMOCTH OT
IIJIABAHMS TeEIl dbopmbl, IJIOTHOCTH TeJa
KapTO(eIuHbI B U KUJKOCTH
pacTBOpeE COJIU
45 | Ilp. Pemienue 3amau | [Ipumenenue 3akoHa ['panunbr Henate ananus cui, Pemats 3amaun | [lokasats pemenue | CMBICH 3aKOHOB
o teme «IlmaBanue | Apxumena s IPUMEHUMOCTHU JICHCTBYIOIUX Ha Ha pacuer CUJibl | 3aJa4d Ha JJOCKE [Tackans u
TEm BBISICHEHUS YCIOBUI 3aKOHOB MOTPY’KEHHOE B )KUJIKOCTh | ApXumena u Apxumena
IJIABAHMS TEIl TEJI0 IJIaBAaHUE TEJ
46 | OC+K [Ipumenenue 3akoHa BaxHocTb 3akoHa [TonGupate obopynoBanue | Pemath OpranuszoBatb OcBoeHnue poau
JlaGoparopHas Apxumena st ApxuMmesia B )KU3HH | JIJIs1 IPOBEACHUS paOOTHhI SKCIIEPUMEHTAJIb | MUKPOTPYIIITY Ha opraHuzaropa
pabota Ne 8 BBISICHEHUS YCIOBUI HbIE 33J]a4M Ha BBIIIOJIHEHHE NEeSATENbHOCTH
«BprsicHEHUE MIJIAaBAHUS TeIl pacueT CHIIbI paboThI
YCIIOBHS TUTaBaHUs Apxumena u
TEI MJIaBaHUE TEJ
47 | Hos. IlnaBanue IIpuMeHeHue 3aKk0Ha [Touemy MeHseTCs N3006pakaTh cuiibl Ha ITokaszatb Bectu nuckyccuro o | Uro Takoe
COCYyZIOB Apxumena i ocaJlka JHa yepTexe JICICTBUE 3aKOHA | IJIaBaHUM COCYZOB | BaTpEeJIMHUA?
BBISICHEHUS YCIIOBHM Apxumena




TIJIAaBaHUS TEJL
IlinaBanue cocynoB

48 | Hos. [IpumeHeHue 3akoHa [TpuHIHATIBL [Toka3zate acconumanuu OOBsCHATD ITokazate noxsem B | Jlerenaa o6
BosgyxomiaBanue. | Apxumena s BO3yXOIlJIaBaHUs IPUPOABI U TEXHUKU JIEHCTBHE BO3/yXe Hkape
BBISIBJICHUS YCIIOBHI MO TbEMHOM PE3UHOBOTO 1Iapa u
BO3/IyXOIIaBaHUS CHUJIBI B MBUTBHBIX TTy3bIpen
BO3/1yXOIJIABaHU
u
49 | OC+K BosagyxormiaBanue IloxsemHag cuia Jenate cuctemarn3anuio 1 | Pemars 3amaun Cnenatp nokmam o6 | JlocTmwkeHUst
BosnyxomaBanue KpbLTa camoJieTa KJ1accu(uKaImio Ha pacyer aBUAINH CTpaHbI B
HOABEMHOU aBUaINN
CHJTBI
50 | IIp. Pemenne 3amau | /laBieHue, 3aK0H 3aKOHBI TUIPO- U Jenath cooOmeHus u Penrate 3agaun [IpuBoauTH Hasrik
no teme «/laBnenue | [lackans, armocdepHoe | adpoCTaTUKU BBIBO/IbI 10 TEME Ha pacyer IIPUMEPBI penieHus 3aaa4y
TBEPJIBIX TE, JABJICHUE, 3aKOH JTABJICHUS HCIIOJIb30BAHUS
KUJIKOCTEN U Apxumena, yCIoBUs TBEP/BIX TEI, 3aKOHOB THJIPO- U
ra3oB» IIJIAaBaHUS Tell, JKUJKOCTEH, Ha a’pOCTaTUKH
BO3/1yXOILIABaHUE IIPUMEHEHHE
3aKOHa
Apxumena
51 | OC+K I'unoresa B3auMocBsizun | dusnyeckue Knaccudunmponars OOBSCHATD HasBatsp ycnoBust [Touck
JlaBneHue TBEpAbIX | JaBJICHUS BEILECTBA C BEJINYMHBI: TEXHUYECKUE YCTPOMUCTBA B | IPUHLIUIIBI IJIaBaHUs Tel, uHpopMaLUU ¢
Te, KUAKOCTEHN U O0COOCHHOCTSIMU €T0 JIaBJICHUE U CUJjia 3aBUCUMOCTHU OT MOJBOAHBIX YCIIOBUS MIPUBJICYEHUEM
ra3oB BHYTPEHHETO CTPOCHUS. | JABJICHHUS. 0COOCHHOCTEH /aBleHuUs JI0JI0K, paBHOBECHS pa3INYHBIX
I'mapocraTtuueckas OCHOBHBIE 3aKOHBI BO3IYIIHBIX JKUJIKOCTHU B HMCTOYHUKOB
MOJeNb aTMOC(hepBHl. Y 3aKOHOMEPHOCTH: 1apos, COOOMIAIOIIUXCS
TexHuueckoe 3akoH [lackans; TUprKadneit u coCyJiax; mokas3aTh

NIPUMEHEHHE 3aKOHA
ITackansg. dusnueckue
BEIIMUMHLI: JIaBJICHUE U
cHja JaBJICHUS.

bopmyna s
pacueta
apXUMEIOBOM CHITBI

JPYTUX MOPCKUX

Y BO3IYLITHBIX
CyIOB

HU3MCPCHUC CUJIBI
JaBJICHHA,
apXHMeHOBOﬁ CHJIbI




ATmMocdepHoe
JIaBJICHUE

52 | Kontp. 3axoH [lackans; [TonsaTus u Pacnpenensats Bpems Ha IIpumenaTh Beinonuate AtmochepHoe
KontponbHas dbopmyna s pacuera hopmMyIbI, KOHTPOJIBHOU paboTe MOJTy4YCHHBIC npaBujia pabOThl HA | JaBJICHUE,
pabora Ne 3 apXUMEJIOBOM CHUIIBI; M3YYCHHBIC 110 TEME 3HAHUS KOHTPOJILHOM YpOK€ | mepeaaua
«JlaBrenue YCJIOBHS TIJIaBaHUs Ten, | «JlaBieHne JIaBJICHUS
TBEPJIBIX TE, YCJIOBUSI PaBHOBECHS TBEP/IBIX TE, KHUJTKOCTAMU U
JKUJIKOCTEN U JKHJIKOCTH B JKAJIKOCTEN U razamu,
ra3oB» coo0IIarIuxcs ra3oB»; €JAMHULBI TIJIaBaHUE TEI

cocynax (bu3mIecKux
BEJIMYUH
Pasznesa S. Padora u MmomHocTh. JHeprus. (14 yacos)

53 | Hos. Mexanudeckas pabora. | Onpenenenue [IpoBOIUTH aHANOTHIO U OOBSICHATD Onpenenuthb [IpakTnueckue
Mexanuveckas ®dopmyna paboTHI. paboTHI, CpaBHEHUS TTOHSTHUSA: paboty npu € IMHUITBI
pabota Equnuist paGoTsl. o0o3HavYeHue, MeXaHu4ecKas MOJAbEME Ipy3a HA | U3MEPEHUs

[IepeBon enunmI €VMHULBI pabota, naBath 1 M u Ha ero paboTsI
U3MEPEHUS onpeneneHus nepeMenieHue Ha
JTAHHBIX TO K€ PACCTOSIHUE
MOHATUSAM
54 | Hos. MomHoCTh MomHocts. DopMmyiia Onpenenenue PamxupoBates Texuundyeckue | OOBSACHATH Pabora ¢ [IpakTnueckue
MOUTHOCTH. EuHuUIIBI MOIIIHOCTH, YCTPOWCTBA 110 MOIIHOCTU | ITOHATHUA: Tabnuuein €AMHULBI
MoutHoctu. [lepeBon o0o3HaYeHue, MOIIHOCTb, MOIIHOCTH, U3MEPEHUS
eAUHULL €MHULBI J1aBaTh OIIpeNEeNATh MOIIHOCTH
MOIIIHOCTH onpeneneHus MOIIHOCTb NpHU
JTAHHBIM oJbeMeE Ipy3a

IIOHATUAM




55 | lp. pewenue 3agaud | MeToabl U3MEPEHUS [IpaBunsHO CocraBnsarth miaH pemenns | Pemats 3amaun | 3agaTh BOIPOCH K | YMeHUE
Ha TeEMY MEXaHUYECKOH paboThI, | BOCHPOHU3BOIUTH 3a/1a4uM, aHAIU3UPOBATh I10 33/IaHHOMY IuapuiIbMy ONPEEIATh
«MexaHuueckas MoiuHocTH. Kak, 3Has (bopmybl, yclI0BUE AIrOpPUTMY «IIpOCThIE MOIIIHOCTh
pabora. paboTy u Bpems, HaXOJUTh MEXaHU3MBbD», MEXaHHU3MOB
Mo1HOCTb» BBIYMCIIATh MOIIHOCTE? | (hu3ndeckue JIEMOHCTPUPOBATh
Kak, 3Hast MOIITHOCTh U | BEJIMYMHBL: PaOOTHI, pa3INYHbIE BUJIbI
BpeMsl, pacCUUTaTh MOIIIHOCTH IIPOCTBIX
paboty? MEXaHU3MOB
56 | Hos. IIpoctsie Yo Takoe pelyar, [IpocTsie N300paxaTs Ha pUCyHKE ITonnmars n IToka3zate Ycnosus
MEXaHU3MBI. mwiedo? B ueM cocTouT | MEXaHU3MBI: U3 pacrojoKeHue CUil Ha 00BSACHATH MPUHIIMIT paBHOBECHS
Poruarm. MIPaBUJIO PAaBHOBECUS YCTPOMCTBO; pblyar, | peluare yCIOBUSA JEICTBUSA pblyara | pbryara ajs
PaBHOBecue cuit Ha | ppiuara? MPaBUIIO paBHOBECHS TEN 0OBSICHEHUS
phluare paBHOBECHS pbluara NercTBUS
MHCTPYMEHTOB
57 | Kom6. MomenT MoOMEHT CHIIEL MoMeHT cHibl OOBICHATH CMBICI Haxonuts IToka3zaTthb [IpaBuio
CHUJIBI ®opwmymna. [IpaBuiio bu3nYeCKUX BETUUHH: MOMEHT CHJIbI BBITTOJTHEHHE MOMEHTOB B
MOMEHTA CHJIBI IJI€40, MOMEHT CHUJIBI IpaBuiIa OpraHusme
MOMEHTOB YeJI0BEKa
58 | IIp. Peruaru B MeTo1bl BBISICHEHUSI [IpaBuna pabotel ¢ | [lmanuposats BeimonHeHUe | [IpoBoauTH Henate BeiBog 1o | Haxoxnenue
TEXHUKE U MPUPOJIE. | YCIOBHUI paBHOBECUS (buznueckuMu 1abopaTopHOit paboOThI HKCHEPUMEHT U | O(POPMIICHUIO LEHTpA TSKECTH
JlaGoparopHas ppluara npubopamu U3MEpPSATH AJIUHY | paboThbI IIJIOCKOTO Tesa
pabota Ne 9 IJ1ey, pslyara u
«BpLsicHEHUE Maccy rpy3oB
YCIIOBUM
paBHOBeECHs
phIyara
59 | Kom6. broku. bioku: noaBuxHBIE, YcrpoiictBo 6i10ka, | Bupers Beiurpei B cusie ¢ | OOBICHATH JemoHncrpuposats | [Ipumenenue
[Ipumenenue HEIO/ABUIKHBIE. «30JI0TO€ TIPABUJIO | IOMOILBIO MOJIBUKHOTO IIPUHLINII MOJBUKHBIN U OIIOKOB B OBITY
3aKOHA paBHOBECHS | «30JI0TOE IPABHIIO MEXaHUKH» 6J10Ka ¥ U3MEHEHne JIEUCTBUS HETOBUKHBIN
phIyara K OJ0Ky. MEXaHUKHNY HalpaBJIeHUs IEHCTBUSA IIPOCTBIX OJI0KH




«30J10TO€ IPABUIIO CHUJIBI C TIOMOILIBIO MEXaHU3MOB,
MEXaHUKHN» HETIOIBIKHOTO OJIOKa CMBICT
«30JI0TOTO
IpaBuiia
MEXaHUKN
60 | OC+K Kakas pabora O6b1BaeT Cwmpbicn KITJI [IpaBunbHO TPUMEHSIT, ®opmynupoBats | OTBeuaTh Ha [Ipumenenue
KII. Pemenune MoJiIe3HO M, mosHoM? UTo BOCIIPOU3BOUTH (DOPMYIIBL: | 33J1a4Hl TI0O TEME | BOIIPOC: MOXKET JI | «30JI0TOTO
3aJ1a4 HA MOMEHT takoe KIT1? B uem MOMeHT cuiibl, KIT/] KIIJI ObITh MpaBUJIa
CHJIBI, «30JI0TO€ n3mepsercs? 6obie 1 MEXaHUKN» B
MIPaBUIIO ObITY
MEXaHUKHI
61 | OC+K Merone onpeaenenus | Onpenenenue KITJ | Onpenenars cumsbl, BeicoTy, | Pemars 3amaun | [lokazars
JlaGoparopHas KITA MEXaHU3MOB paboTy (MoJe3HyI0 U Ha yCIIOBHS JIBUJKCHHE
pabora Ne 10 3aTpavyeHHYI0); MPAaBUJIBHO | paBHOBECHUS JIEPEBSIHHOTO
«OmnpeneneHue ohopMIIITH paboTy TBEPJIBIX TE, Opycka 1o
KII nmpu noabseme MOIITHOCTE U HaKJIOHHOH
TEJICKKH T10 KIT mpocThix TJIOCKOCTH;
HaKJIOHHOMN MEXaHHU3MOB noabeM Opycka ¢
IIJIOCKOCTH MOMOIIBIO
MO/IBIKHOTO
O10Ka
62 | Kom0. DHeprusi. DHeprusl. Onpenenenue Paznmuuare kuHeTH4YecKyr0 | OOBICHATH [IpoBecTu N3zmepenne
[ToTennmanpHas u [NoTennmaneHas u (buznueckux U TIOTEHLUAIBHYIO MOHSTHS: HKCHEPUMEHT M0 | KOCBEHHBIM
KHHETUYecKast KMHETUYECKas QHEPTHsl. | BEIMYUH: DHEPTUU, | DHEPTHIO KUHETUYeCKas OTHCAHHUIO B crocooom
SHEprus DopmyIHpOBKa. €IMHUIIBI SHEprus Tena, yueOHHIKe MEXaHUYECKOU
Equnanie! sHepruu U3MEpPEHUS YHEPTUu MOTEeHIIUATIbHAsS paboThl,
SHEPrus KUHETUYECKOU U
CUCTEMBI TEJI, MOTEHIUATBHOU
MeXaHu4ecKas SHEPrUu Tesa
SHEPrus

CHUCTEMBI TCI




63 | Komo. Ha omnbiTe nokasars CwMbIci 3aKOHa Paznuuath nonsTus: ®opmynuposats | [lokazaTh OObsicHeHne
[IpeBpaienue MIPEBPALLEHUE OJJHOTO COXpaHEHHUS KUHETUYECKasi SHEPTus 3aKOH HaJIMYue S3HEPTUU | YCIOBUS
OJIHOTO BUJA BM/JIa DHEPTUU B JJPYrOf | SHEPruwy, Tena, MOTeHLUaIbHAas COXpaHEHHUsI y NOAHSTOTO U MIPUMEHUMOCTHU
MEXaHUYECKOU IPUBOJIUTH SHEPIusi CUCTEMBI Tell, MEXaHUYECKOU JIBUKYIIETOCS 3aKOHa
SHEPrUU B APYroOi. IPUMEPBI SHEPTUU | MEXaHMYECKas SHEPTus SHEPrUH U TeNa, y CxKaTou COXpaHEHUS
3aKOH COXpaHEHUs U ee MpeBpallleHne O0OBSCHATD €ro HPYKUHBL; MEXaHUYECKOMI
MOJIHOM 13 OJHOTO BUJA B COJIEp)KaHHE HA | COBEpUICHHE SHEPrUuu
MEXaHUYECKON Ipyrou YPOBHE paboThl
SHEpruu. B3alMOCBSI3U pa3IMYHbIMU

bu3IIeCKuX TeJIaMH,
BEJIMYMH BJIA/ICIOIIUMU
SHEpruen

64 | OC+K OTtpaboTKa HaBBIKOB 3aBUCUMOCTb U Onpenenars Tvn 3agaun 1 | Pemate 3amaun | Ilpn YHuBepcanbHbIN
Pemenue 3amau pelieHus 3a/1a4 1o TeMe | He3aBUCUMOCTD NPUMEHSTh Ha BbIUKCJIEHUE | HEOOXOIUMOCTHU Xapakrep
«Pabora, BEJIMYMH JIPYT OT COOTBETCTBYIOIIHE paboThI cul, BCTYIIaTh B SHEpPrUuu
MOIIIHOCTb, npyra CIOCOOBI PeLICHUS MOIIIHOCTH, JTIAJIOT T10 TIOBOAY
SHEPTUs» KHUHETUYECKOU croco6oB

SHEpruu Tena, pelieHus 3a1a4
OTECHINAILHON

SHEPruu

CUCTEMBI Tl U

Ha IPUMEHEHUE

3aKOHa

COXpaHEHHUS

65 | Konrp. Cucremaru3zanus Cwmbicn pusnueckux | [enats 06001meHus, [TpumeHsTH Adummposats Heynuutoxxumoc
KouTtponsHas 3HAHUI IO TeMe BEJIMYUH: paboTa, CUCTeMAaTHU3aINI0 U HAKOIUICHHBIE BBITIOJTHEHHE Th SHEPTUU
pabota Ne 4 o mortHocTh, KII/I, KJIaCCU(DMKAIUIO SIBICHUN | 3HAHUS 7S paboTsI
teme: «PaboTa. SHEprus MIPUPOJIbI pelieHus 3a1a4
MomHoCTSb.

OHeprus»

66 | OC+K CucreMaTu3anus Onpenenenue, BriaendaTs B SIBJIEHUSIX Pa3pensats Haxomuts B I'oToBHOCTB K
«HayuHbI1il MmeTo 3HaHuil. O6001meHne 1 | 0003HaUEHHE KHHETUYECKYIO U HOHSTHS IIPUPOIHBIX JalbHENIIEMY
MIO3HAHUS. ¢dopmynbl paboThl, | MOTEHUUAIbHYIO SHEPTHUIO | KUHETHYECKas ABJICHUSAX




duznueckue IIOBTOPCHUC MaTCpHaIa MOIITHOCTH, SHEPruid TCjia U MMPUMCHCHUC HU3YUCHUTIO
SABJICHHA U CPECACTBA | TCMbI OHEPIrun IIOTCHIMaJIbHAasA 3aKOHa (1)I/I3I/IKI/I
HUX OIIKMCaHUs) SHEPTUA COXpPaHCHUA
CHUCTEMBI TCJI OHCPIrun
67 | Pe3epB
68 | Pesepn




