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1. HosicHUTEIbLHAA 3AMMUCKA.

AnantupoBaHHas pabodas nmporpamma ais 7-9 kinaccos no ¢puzuke MBOY «ECOL»
COCTaBJIEHA Ha OCHOBAHUU CIIEAYIOINX HOPMATUBHO-IIPABOBBIX JIOKYMEHTOB!

1. 3akona Poccuiickoit ®enepaumn Ne 273 or 29.12.2012 roma «O6 oOpa3oBaHuu B
Poccuiickoii ®enepanyu

2. Tlpukaza MOuH P® Ne 1897 ot 17.12.2010 rona «O0 yTBep>KICHUU W BBEICHHE JCHCTBUE
OI'OC OOOy»; ¢ U3MEHEHUsIMHU, YTBEpPXKJIEHHBIMU NpHKazoM MunoOpHayku Poccum ot
29.12.2014. Ne 1644; ot 31.12.2015 roga Ne 1577,

3. IIpukaaz MOuH P® Ne 1015 ot 30.08.2013 «O0 yTBepkAeHHH TOpPSIIKAa OpraHU3aIlMd H
ocyImiecTBiIeHus: oOpaszoBarenbHOl AesTenpHocTH 1o OOIT HO, OO0, COOy;

4. ApnanTupoBaHHON OCHOBHAOW 00pa3oBaTENbHOM MPOrpaMMBI  OCHOBHOTO  OOIIETO
obpazoBanus MBOY «ECOILy»;

5. Astopckoit mporpammbl  E.M. TI'yriauk, A.B. Ilepsimkun  (IIporpammbr  ais
obmeoOpazoBaTenbHbIX yupexaeHnit. ®usuka. Acrponomus.7-11 ki./ coct. E.H. Tuxonosa
M.: Ipoda, 2013.).

6. Tpebomanuii Caullun mo pabore ¢ IMeKTPOHHBIMU ycTporicTBamu 2.1.3684-21

CraTyc 10KyMeHTa

PabGouass mporpamMmma oOpueHTHpOBaHa Ha HCHOJb30BaHWE y4ueOHHWKa: A.B.Ilepbimkun.
®dusuka g 001meoOpa3oBaTeNbHBIX yupexaeHuil. TpeboBaHUs K YPOBHIO MOATOTOBKU JIETEH C
3I1P (yuammecs VII Buma oOy4eHUs1) COOTBETCTBYIOT TPEOOBAHUSIM, MPEABIBISIEMBIM K Yd€HUKAM
IIKOJBI o01ero HazHaueHus. [losTomy manHas paGouast mporpamMma HCIOIb30BaHA Ui 00y4YCHHS
¢usuke ydamuxcs knacca KPO.

JlanHast amanTpoBaHHAs MpoOrpaMma OTJIIMYaeTcsi OT 00Ie00pa3oBaTeIbHON MPOrPaMMBbI TIO
auTepatype A 5 — 9 KiIaccoB TeM, YTO COCTaBIEHA C Y4ETOM IMCUXO(DHU3UUECKHX OCOOCHHOCTEM
JIETe, KOTOPBIM II0 pe3yJbTaTaM TEPPUTOPUATBHOM TMCHUXOJIOr0-MEAUKO-NIEAArOrHYECKOM
KOMHUCCHH OBLIO PEKOMEHJOBAaHO OOydYeHHE MO aJaNTUPOBAHHONW OCHOBHOW 0Opa3oBaTENbHOMN
porpaMMe OCHOBHOT'O OOIIEro oOpa3oBaHUs A OOYYAIONMIUXCS C 3aJePKKON TMCHUXUYECKOTO
pa3BUTHS:

— CHMIXCHHai 1103HaBaTCIbHAasA aKTUBHOCTH U pa6OTOCHOC06HOCTL,

— HCAOCTATOYHOCTH IMPOU3BOJIbHOI'O BHUMAaHU,

— IUIOXO pa3BUTHIC HABBIKU CaMOCTOSATEIbHOM pa6OTI>I U CAMOKOHTPOJIA,
— HHEPTHOCTH NCUXUYCCKHUX ITPOLECCOB,

— cna0as maMATh.

PaGouas mporpaMMa KOHKpETH3UPYET CO/IEpIKaHUE MPEIMETHBIX TeM, JaeT paclpesieleHne
y4eOHBIX 4acoB IO pa3jesaM Kypca M MOCIe10BaTENbHOCTh U3YUEHUs pa3JieioB PU3UKH C YUETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHM Yy4eOHOro Ipolecca, BO3PACTHBIX
0coOeHHOCTEeH ywamuxcsi, onpezensieT HaOop ONBITOB, JAEMOHCTPUPYEMBIX YUMTENIEM B KIIacce,
71a00paTOPHBIX M MPAKTUYECKUX PaOOT, BBHITIONHAEMBIX YUAIMHUCS.

OO0mas xapakTepucTUKa y4eOHOr 0 npeaMeTa



«®Du3nka Kak Hayka o Hanbosee OOLIMX 3aKOHAaX MPHUPOJbI, BHICTYIAs B KaUeCTBE y4eOHOTO
npenMera B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHHH 00 okpyxaromem mMupe. Ona
pacKpbIBae€T pOJIb HAYKM B DKOHOMHYECKOM M KYIbTYPHOM DPa3BHUTHUU OOIIECTBA, CIOCOOCTBYET
(OpPMHUPOBAHUIO COBPEMEHHOI'0 HAYYHOrO MHpOBO33peHHs. [y pemenus 3amnad (GopMupoBaHUS
OCHOB HAayYHOT'O MUPOBO33PCHUS, Pa3BUTHS MHTEIUIEKTYaIbHBIX CIOCOOHOCTEH U MO3HABATEIBHBIX
MHTEPECOB IIKOJIBHUKOB B Tpoliecce U3ydyeHHus (PU3MKu OCHOBHOE BHUMAHHE CIEIYyeT YACNATh He
nepegade CyMMbI TOTOBBIX 3HaHUH, a 3HAKOMCTBY ¢ METOAAMU HAyYHOT'O ITO3HAHUS OKPY’>KAIOIIEro
MHUpa, TIOCTAHOBKE MPOOJIEM, TPEOYIOMIMX OT yJalluxXcs CaMOCTOSTEIbHON NEATENFHOCTH 10 UX
paspemennto. [loguepkHeM, YTO O3HAKOMIICHHWE MIKOIBHUKOB C METOJAMH HAyYHOTO TO3HAHUS
NPEATIONIaraeTcsl MPOBOIUTh TPU H3YUYEHHUHM BCEX pas3leioB Kypca (QH3HKH, a HE TOJIBKO IPH
M3Yy4EHHH CHENUANbHOro paszena « Pu3uka U METO/Ibl HAYYHOT'O TTO3HAHUS»

'ymanuTapHoe 3HadeHUe (PU3MKH KaK COCTABHOW YacTH OOMIETO O0Opa30BaHWUU COCTOWT B
TOM, YTO OHa BOOPYXKAeT MIKOJIbHHMKA HAayYHbIM METOJOM IIO3HAHMS, MO3BOJIIONIMM MOIYy4aTh
00BEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

3HaHre (pU3MYECKUX 3aKOHOB HEOOXOMUMO Ui M3yYEHUS XUMHUH, OMOIOTUH, (U3NIECKOM
reorpaduu, Texaonoruu, ObXK.

Oc00EeHHOCTBIO npeamMceTa (I)I/I3I/IKa B y‘le6HOM I1aHC 06p330BaT€HLHOfI IIKOJBI ABJIACTCA U
TOT (baKT, YTO OBJIAJCHHC OCHOBHBIMH (1)I/I3I/I‘~I€CKI/IMI/I MOHATHIMH M 3aKOHAMH Ha 0a30BOM YPOBHC
cTalio HCO6XO,Z[I/IMLIM MMPAKTUYCCKU KAKAOMY YCIIOBCKY B COBpCMeHHOﬁ KHU3HW

[IpakTnueckas HampaBICHHOCTb B TNpENOAaBaHUM (U3UKM M CO3JaHUE YCIOBUH
HAWJIYYIlIero NOHUMaHUs yJaluMucs GU3n4eckol CYITHOCTH U3Yy4aeMOoro MaTepuaa JJOCTUTaeTCsl
yepe3 NpuMeHeHne (GU3NIecKoro skcrepuMenTa. [lepeyenp neMoHcTpanmii u 1abopaTopHBIX paboT
0 KaXJOMY pasfeny yka3zaH B paboueil mporpamme. Kpome Toro, paboueil mnporpammoit
IPEIYCMOTPEHO  BKJIIOYEHHE OKCIIEPUMEHTANBHBIX  3aJaHHUN, KOTOpPBIE HAIPABJICHBI Ha
dbopMHUpOBaHHE TPAKTUYECKHX YMEHHUH: NPOBOJUTH HAONIONEHUs, IUIAHUPOBAThH, BBIMOIHATD
NpOCTEUIINE SKCIEPUMEHTBI, W3MEPATh (PU3MUYECKHE BEIMYMHBI, JeiIaTh BBIBOABI HAa OCHOBE
AKCIEPUMEHTAIbHBIX TAHHBIX.

Hean usyyenus pusuku

Nzydenne ¢usuku B 0Opa3oBaTENbHBIX YYPEXKICHUSX OCHOBHOTO OOIIEro 0OpazoBaHUS
HaIpaBJICHO Ha JOCTIDKCHHE CICAYIOIINX IeTIeH:

- OCBOCHME 3HAHMH O MEXaHHWYECKUX, TEIJIOBBIX, 3JEKTPOMATHUTHBIX M KBAHTOBBIX SIBICHUSAX;
BEJIMYMHAX, XapaKTEPU3YIOUIMX STU SBJICHHS; 3aKOHAX, KOTOPHIM OHM IMOAUMHSIOTCSA; METOAax
HAy4YHOTO MMO3HAHUS MPHUPOIbI U (POpPMUPOBAHHE HA ATOH OCHOBE IMPEICTABICHUM O (U3NUECKOMH
KapTHHE MUpA;

- OBJIaJICHUE YMEHUSIMHU MPOBOIUTH HAOMIOACHUS MPUPOAHBIX SBICHUH, OMUCHIBATH U 00001IATH
pe3yapTaThl HAOMIOEHUHM, HCIONb30BaTh IPOCThIE HM3MEPUTENbHbIE NPUOOPHl ISl H3yYEHUs
bu3uuecKknux SIBJICHHWN; TPEACTABIATh PE3yJIbTaThl HAOMIOACHUN WM HM3MEPEHHH C IOMOIIBIO
Tabnun, rpadUKOB W BBIABISATH HAa 3TOM OCHOBE OSMIHMPUYECKHE 3aBUCUMOCTH; IMPUMEHSTH
MOJyYEHHbIE 3HAHWUS s OOBACHEHUS pPa3HOOOpa3HbIX MPUPOAHBIX SBJICHUH U IPOIIECCOB,
NPUHIMIIOB AEHCTBHS BaXKHEUIINX TEXHUYECKUX YCTPOMCTB, IS pelleHus PU3MUECKUX 3a1a4;

- Ppa3sBUTHUC TMO3HABATCIIbHBIX HWHTCPCCOB, HUHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCT€I7[,
CaMOCTOATCIIbHOCTH B HpI/IO6peTeHI/II/I HOBBIX 3HaHHH npu pCUHICHHUU (bI/I?;I/I‘{eCKI/IX 3aJady "



BBITIOJTHEHUH  JKCTIIEPUMEHTAIIBHBIX ~HCCIENOBAaHUN C  HCIONB30BaHWEM HH(OPMAIMOHHBIX
TEXHOJIOTHI;

- BOCHHMTaHUE YOEXIEHHOCTU B BO3MOYKHOCTH TMO3HAHMS MPUPOJbI, B HEOOXOAMMOCTH Pa3yMHOTrO
WCIIOJIb30BaHUS JOCTHKEHUN HAYKM M TEXHOJOTMM A JNalbHEHUIIero pa3BUTHUS YEIOBEYECKOTO
o0ImIecTBa, yBaXXGHHMs K TBOpPLAM HAyKM W TEXHUKH; OTHOLICHHS K (U3MKE KaK K DJIEMEHTY
00111e4€eI0BEYEeCKON KYIbTYPBI;

MCII0JIb30BAaHUE TOJYUYECHHBIX 3HAHUN U YMEHM JUIsl pEIIeHUs MPAKTUUECKUX 3aJ]1ay MOBCEIHEBHOU
KU3HHU, U1l oOecrieueHus: 6e30MacHOCTH CBOEH >KU3HH, PAlMOHAIBHOTO MPHUPOAONOIB30BAHUS U
OXpaHbl OKPYKAIOUIEN CPEbL.

MecTo npeamera B y4eOHOM IJIaHe
OO6mieyueOHbIC YMEHUS, HABBIKA U CITOCOOBI ICSITEIbHOCTH.

[Ipumepnas mporpamMma mnpeaycMaTpuBaeT (HOpMUPOBAHHME Y IIKOJBHUKOB OOLICYy4eOHBIX
YMEHHH ¥ HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JEATENBHOCTH M KIIIOYEBBIX KOMIIETCHIIUH.
[TpuoputeramMu Ui IIKOJIBHOTO Kypca (HU3WKM Ha 3Tarne OCHOBHOTO OOMIEro 0Opa3oBaHMS
SBIISTFOTCSL:

ITo3naBaTenbHas ACATCIIbHOCTB:

HCIIOJIB30BAHUC JId IMO3HAHUS OKPYXKAIOIICIO MHpa pPas3JINYHbIX €CTCCTBCHHOHAYYHBIX MCETOOB!:
Ha6J'II-OI[CHI/IC, HU3MCPCHUC, DKCIICPUMCHT, MOIACIUPOBAHHNC,

dbopMHUpOBaHNE YMEHUW pa3iaudath (PAKThI, TUIOTE3bl, MPUYUHBI, CIEACTBUS, JOKA3aTEIhCTBA,
3aKOHBI, TEOPHUH;

OBJIaJCHUEC aACKBATHBIMU criocodbamu pelieHUs TCOPCTUICCKUX U SKCIICPUMCHTAJIBHBIX 3aa4;

HpI/IO6p€T€HI/I€ OIlIbITa BBIABMKCHHUA TUIIOTE3  AJIA 00OBSCHEHHUSI M3BECTHBIX (baKTOB n
Z-)KCHepI/IMCHTaJIBHOﬁ IMPOBCPKH BBIABUT'ACMBIX T'MITOTC3.

HNudopMalimoHHO-KOMM yYHUKATUBHASL IESTEIIbHOCTD:

BJIQJICHUE MOHOJIOTHYECKOW M AMamorudeckoil peuybto. CrocOOHOCTh MOHMMATh TOYKY 3PEHHS
co0eceHNKa U TPU3HABATH MPaBO HA MHOE MHEHHE;

UCTIOJNIG30BAaHUE JUISI PEIICHUS I[TO3HABATENBHBIX W KOMMYHUKATHBHBIX 3a/1ad  Pa3lIUYHBIX
MCTOYHUKOB MH()OpMAITUH.

PedrexcuBHast nesaTeIbHOCTS:

BJIaJICHNE HAaBBIKAMM KOHTPOJIS M OLICHKH CBOEH NEATEIBHOCTH, YMEHHUEM NPEABUACTH BO3MOKHBIE
pe3yNnbTaThl CBOUX JIEUCTBUI:

opranmzanusi y4yeOHOW JeATeNbHOCTH: IIOCTaHOBKAa IENH, IUJIAHUPOBaHHUE, OIpejaeTeHue
ONTUMAaJILHOIO COOTHOIICHUS LIETIA U CPEICTB.

®opMbl opra"u3anuy yueOHoro npouecca

Ilpn opranusanuu yueOHOro mnpouecca Oyzaer o0ecrneyeHa IOCIel0BATENbHOCTh H3YUEHHS
y4eOHOro MaTepuaa: HOBbIE 3HAHMS OMUPAIOTCS HA HEJAaBHO MPOMIEHHBIN MaTepuai; 00ecrnedeHo



MO3TAITHOC PACKPLITUC TEM C nocneﬂyfomeﬁ peanmauneﬁ; 3aKpCIUICHUC B MPOLECCCEC IPAKTUKYMOB,
TPCHUHI'OB.

OCHOBHBIE THITbI YUE€OHBIX 3aHATHI:
YPOK BBEJIEHUS] HOBOI'O y4eOHOI0 MaTepuaa,
YPOK 3aKpeIieHHs 3HaHUM, YMEHUH U 0TpaOOTKH HaBBIKOB,
YPOK IPUMEHEHUS 3HAHUM;
YpOK 000011ar011ero MOBTOPEHMS U CUCTEMAaTHU3allui 3HAHU;
YPOK KOHTPOJISl 3HAHWUW, YMEHH M, HABBIKOB.
VYpok mpakTHuecKoro npuMeHenus (JlabopatopHas pabora)
OCHOBHBIM THUIIOM ypOKa SIBJISieTCS KOMOUHUPOBAHHBIN

Oco6oe 3nauenne mpu padore ¢ nerbMu OB3 uMEIOT pa3iudHbie BUABI MEIArOrHyecKon
MOJJIEP>)KKH B YCBOECHUU 3HAHMI:

o0ydeHne 6e3 NpuUHYXIeHUS (OCHOBAHHOE HA UHTEPECE, YCIIEXE, IOBEPUN);

YPOK KaK CHUCTeMa peaOWINTAIlH, B PE3YJIbTaTe KOTOPOU KaX/Ibli YUCHUK HAUMHACT YyBCTBOBAThH U
CO3HaBaTh ce0s1 CHOCOOHBIM JICWCTBOBATH Pa3yMHO, CTABUTH Mepe]] COOOM ENU U JOCTUTaTh UX;

aJanTanus CoJEpXKaHMsA, OUYHUIIEHHE Y4eOHOro MaTepuana OT CIOXKHBIX TOAPOOHOCTEH W
U3JIMILIHET0 MHOT000pa3us;

OAHOBPEMCHHOC IMOAKIKOYCHUC ClIyXa, 3pCHUA, MOTOPUKHU, MAMATU U JIOTUYCCKOI'O MBIIUJICHUS B
MpouecCCe BOCIIpUATHUA MAaTCpUaJIa,

UCIIOJIb30BaHUE OPHUEHTUPOBOYHOW OCHOBBI ICHCTBUH (OMOPHBIX CUTHAJIOB);
(bopMyIupOBaHUE ONPEAEIEHUI 10 YCTAHOBIEHHOMY 00pa3ily, IPUMEHEHHE AT OpUTMOB;
B3aMMOOOYUYCHHE, TUATOTUIECKNE METOIUKY;

JIOTIOJTHUTEIbHBICYTIPAKHEHHUS,

OIITUMAJIBHOCTb TEMIIA C IMMO3ULHUHU ITOJIHOI'O YCBOCHHA U JP.

IlepeyeHb yueOHUKOB U OCOOU i

A.B. Ilepeimkun @usuka. 7 ki1. — M.: Jlpoda, -2014
A.B. Iepprmikna @usnka. 8 k1. — M.: [Ipoda, -2014
A.B. Ilepobiukun @usuka. 9 k. — M.: [Ipoda, -2014
A.B.Ilepoimkun CoopHUK 3a1a4 1o pusuke 7-9 knacebl, M.: «Ok3amen», 2013r.

ISAE S A

B.N.JIykamuk COopHUK BONpOCOB u 3anad mo ¢usuke 7-9 wiaccel, M «IIpocBemnieHuey,
2013

®usuka. 7 k1. Tectsl k yu. [lepbimkuna A.A. Dx3aMeH

[Toypounslie pa3zpabotku no ¢usuke k yueonukam A.B. [epormkuna (M.: Ipoda)

8. Mapon A.E., Mapon E.A. ®usuka. 7 kiacc. Jugakruaeckne matepuaisl M.: JIpoda, 2002.
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9. .I'pommeBa, O.M. KouTponbHble M caMOCTOATENbHBIE pabOTHl MO (u3mke. 7 Kiacc: K
yaeOnnky A.B. Ilepeimkuna «®wusuka. 7 ximacey/O.M.I'pomueBa.-M.: H3marenscTBO
«Ox3amen»,2012r.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O TIPEJMETA
JIMHHOCTHBIE, METAITPEAMETHBIE U ITPE/IMETHBIE PE3YJIbTATbBI
(I10 TOOAM OBYYEHMUA)
7 KJIACC
JIMYHOCTHBIMU pe3y/abTaTaMM H3ydeHus Kypca «Pusuka» B 7-M Kiacce sBisercs GopMHUpOBaHHE
CHEAYIOUIUX YMEHUM:

1. Onpenensats M BbICKa3bIBaTh IOJ PYKOBOACTBOM II€Jlarora caMble oOIIMe JUIs BCEX
Jro/iel paBWila OBEACHUS IIPU COTPYIHUUECTBE (ITUUECKUE HOPMBI).

2. B npeanoxeHHbIX MEJaroroM CUTyanusx OOLIEHHUS U COTPYAHUYECTBA, ONMUPAsCh HA
o0muMe 1715 BCex MpaBuila MOBEAEHUS, JeNaTh BHIOOP, IPU MOJAEPKKE IPYIHX YUaCTHUKOB
IPYMIbI U NI€Jarora, Kak mocTyIMUTh.

3. CpeacTtBoM IOCTHXEHUS ITHX PE3YJIbTAaTOB CIYXKUT OpraHM3allUsl Ha ypOKe HapHO-
IpyINIoBoil paboThI.

MertanpeaMeTHbIMU pe3yJbTaTaMu H3ydeHHs Kypca «®Pusuka» B 7-M Kilacce SBISIIOTCS
(opMUpOBaHHUE CIIEAYIOIINX YHUBEPCATbHBIX yaeOHbIX neiicTBuit (YY ).
Pezynamuenvie YY/I:

1. Onpenensats U GOpMyITHPOBATH LENb ACATEIBHOCTH HA YPOKE.

2. IlporoBapuBath MOCIEAOBATEILHOCTh IEHCTBHIA Ha YPOKE.

3. VYumrbcs BBICKA3bIBATH CBOE MPENIONIOKEHHE (BEPCHI0) HAa OCHOBE pabOTHI ¢
WTIOCTpalen yueOHuKa.

4. Vuutbes paboTaTh 10 NPEIOKEHHOMY YUUTENEM IUIaHY.

5. CpenctBom ¢(opMupoBaHHsS 3THUX ACUCTBUM CIIY’)KUT TEXHOJOTHS IPOOIEMHOIO
ZMaJiora Ha 3Tare U3y4yeHus: HOBOro MaTepuaia.

6. VYuuThCS OTIIMYATH BEPHOE BBHIMOIHEHHOE 3aJ]aHNUE OT HEBEPHOTO.

7. Y4YuTbCS COBMECTHO C YYMTEIEM M JIPYIMMM Y4YEHHMKaMH J1aBaTh YMOLMOHAJIBHYIO
OLICHKY JIeSITEIbHOCTH KJlacca Ha ypOKe.

8. CpenctBom (opmMupoBaHus 3TUX ACHCTBUI CIY)KUT TEXHOJOTUS OLICHUBAHUS
00pa3oBaTeIbHBIX JOCTIKEHHN (Y4eOHBIX YCIIEXOB).

Hoznasamenvnwvie YY/[:
OpueHTHpPOBATHCS B CBOEH CHUCTEME 3HAHUMW: OTJIMYATh HOBOE OT YK€ HM3BECTHOTO C IMOMOINIBIO
yUuTens.

1. [enatp mpenBapuTeNbHBIH OTOOP MCTOYHMKOB MH(OPMALMU: OPUEHTHPOBATHCS B
yueOHHUKE (Ha pa3BOpOTE, B OIJIaBJICHUHU, B CIOBApE).

2. JloObIBaTh HOBBIC 3HAHMS: HAXOAUTH OTBETHI HA BOTIPOCHI, HCTIONB3Ys YIeOHUK, CBOU
’KM3HEHHBIN OIBIT U HH(OPMALIHIO, TOTYICHHYIO Ha YPOKE.

3. llepepabarpiBaTh MOJYYCHHYIO HWH(POPMALMIO: JelaTh BBIBOABI B pe3yibTaTe
COBMECTHOH pabOThI BCEro KJiacca.

4. TlepepabaTbiBaTh NOTYYCHHYIO HH()OPMAIMIO: CPABHUBATH M KJIACCH(DUIIUPOBATE.

5. [TIlpeobpaszoBwiBaTh HHGOpPMAIMIO W3 OJAHOW (OPMBI B JPYIyH: COCTaBIATh
¢usnueckue  pacckaspl M 3aJaud Ha OCHOBE MHpocTeHuX (U3MYECKUX Mojenel
(mpeaMeTHBIX, PUCYHKOB, CXEMAaTUYECKHX PUCYHKOB, CXEM); HaXOAUTh U (HOPMYIUPOBATH
pelIeHre 3aJadyd € IIOMOIIBIO IPOCTEHUIINX Mozene (MpeAMETHBIX, PHUCYHKOB,
CXEMaTHYECKUX PUCYHKOB, CXEM).

6. CpeacrtBoM (OpMHUPOBAHUS ATHUX ACUCTBUM CIyXKHUT y4eOHBIH MaTepuan M 3aJaHus
yuyeOHUKa, OPUEHTUPOBAHHbIE Ha JIMHUM Pa3BUTUS CPEACTBAMHU IpEAMeETa.

Kommynuxamuenwvie YY/[:

1. JloHectn CBOIO NO3MLMIO [0 JPYrux: OQOPMISATH CBOIO MBICIb B YCTHOH U
MUCbMEHHON peuu (Ha YpPOBHE OJJHOTO MPEATI0KEHUS WK HEOONbIIIOTO TEKCTA).

2. Ciywmartps U IOHUMATh Pe4b IPYTUX.

3. UwuraTh U nepecka3bIBaTh TEKCT.



4. CpenctBoM (GOpMUPOBaHUS ATHX JEHCTBUH CIYXUT TEXHOJIOTUS NPOOIEMHOI0
auasora (moOyXIAoMK U MOABOASAIIMNA JUAJIOT).
5. CoBMeCTHO [OTOBapWBATHCS O TpaBWIAX OOIMICHWS W TIOBEACHUS B IIKOJE U
ClIeZI0BaTh UM.
6. VYuuTbhCS BBIOIHATH Pa3IMYHbIC POIH B Ipyme (Juaepa, UCTIOIHUTENS, KPUTHKA).
7. CpexnctBoM (HOpMHPOBAHUS STHX JEHCTBUI CIY)KHT OpraHu3alys padboTHl B Mapax H
MaJbIX Tpynmnax (B METOAMYECKUX PEKOMEHIAIMSAX IaHbl TaKWe BApUAHTHI MPOBEICHUS
YPOKOB).
IIpeaMeTHbIMU  pe3yJbTaTaMu M3ydeHHs Kypca «®Pusuka» B 7-M KiIacce SBIAIOTCA
(dbopMHpOBaHUE CIETYIONUX YMEHUH:
1-ii ypoBeHb (He00X0XUMBIi1)
CeMuKknaccHuK Hayuumcs:
Tlonumams cmbic nOHAMU.
- (huzngeckoe sBieHNE, HPU3NIECKUN 3aKOH, (U3NUYEeCKre BEIMYMHbI, B3aUMOJIECHCTBHE;
- CMBICT (PM3MYECKUX BEIMYMH: MYyTh, CKOPOCTh, Macca, IJIOTHOCTh, CHJA, JAaBIICHHE,
paboTa, MOIIHOCTh, KMHETHYECKas JHEPTusi, MOTCHIUAIbHAS SHEprus, KodpduumeHT
MOJIE3HOT'O ACHCTBUS;
CMBICT PUIUUECKUX 3AKOHOB:
- 3aKkoH [lackans, 3akoH Apxumena.

8 KVIACC
JIMYHOCTHBIMHU pe3yJbTaTaMH HW3YYCHUS TMPEIMETHO-METOANYECKOro Kypca «PDm3mka» B 8-M
KJ1acce sBiisgeTcs: (POpMHUPOBAHUE CIEIYIOIINX YMEHUM:

1. CamocTosdTenbHO ONpEeNeNniaTh W BBICKA3bIBaTh OOIIME A BCEX JIIOACH MpaBuia
MOBEICHUS IPU COBMECTHOH paboTe U COTPYIHUYECTBE (ITUUECKUE HOPMBI).

2. B mpemnoXeHHBIX MEAaroroM CUTYaIUsx OOIICHUS U COTPYTHUYECTBA, ONMPAsICh HA
o0mme Iyl BCeX MPOCThIE TpaBWiIa MOBEICHHS, CAaMOCTOATENBEHO JIeNaTh BHIOOP, KaKOM
MOCTYTOK COBEPIIUTH.

3. CpencTBoM JOCTIKEHHUS STHUX PE3YJIbTAaTOB CIYXKHUT y4eOHBIH MaTepuan U 3aaHus
yueOHMKa, HAIICIICHHBIC HAa 2-10 TUHUIO Pa3BUTUS — YMEHUE OMPEIENATh CBOE OTHOIIEHUE K
MUDY.

MertanpeaMeTHBIMH pe3yJbTATAMHM H3yueHUs Kypca «Pusumka» B 8-M Kjacce SBISIOTCA
dbopMupoBaHUe CIEAYIOMUX YHUBEPCATBHBIX Y4€OHBIX NEHCTBUIL.
Pezynamuenvie YY/I:

1. Ompenensats Lenab AEATEILHOCTH HA YPOKE CAMOCTOSTENBHO.

2. Y4uThCs, COBMECTHO C YYHTEIEM, OOHApYXHBATh H (POPMYIUPOBATH YUCOHYIO
npobsIeMy COBMECTHO C yIUTENEM.

3. Yuuthcs MmIaHUPOBATh YUEOHYIO ACSITENLHOCTh HA YPOKE.

4. BbICKa3bIBaTh CBOIO BEPCHIO, TIBITATHCS MpeyIaraTh Crioco0 e€ MpoBEepKH.

5. Pabotass mo mpennoXkeHHOMY IIIaHy, MCIIOJIb30BaTh HEOOXOJUMBIE CpEICTBA
(yueOHHUK, ipocTerIne mprudopsl U MHCTPYMEHTHI).

6. CpenctBom (opMUpOBaHHS STUX ACUCTBUN CIIY)KUT TEXHOJIOTHUS MPOOIEMHOrO
JMaliora Ha dTare U3ydeHusi HOBOro MaTepuana.

7. OmpenensiTh yCIEUIHOCTh BBIIOJIHEHNS CBOETO 3aJaHKsI B IMAJIOTE C YUUTEIIEM.

8. CpenctBoM (GOpMHPOBaHUS OSTHX JEHCTBHH CIY)KUT TEXHOJOTHS OIICHUBAHHS
00pa30BaTEIbHBIX TOCTIKEHUH (YIEOHBIX YCIIEXOB).

Ilo3nasamenwvnwvie YY/I:

1. OpuentupoBaThCsi B CBOCH CHUCTEME 3HAHW: [OHMMAaTh, YTO HYXKHa
JOTIONTHUTENbHAs HH(GOpMaIus (3HaHUS) [Tl pellieHrs1 yaeOHOM 3a/ayu B OJIMH IIar.

2. Jlenmatpb MpenBapHUTENbHBIA 0TOOp HCTOYHUKOB WH(GOPMAIMH [T PEIICHUs yIeOHOM
3a/1a4M.

3. JloObiBaTh HOBBIC 3HAHUS: HAXOIUTH HEOOXOAUMYIO HHPOPMAIIUIO, KaK B YUCOHUKE,
TaK U B MPEAJIOKEHHBIX YUYUTEIEM CIIOBApsX U SHUUKIONEIUSAX (B yueOHUKe 2-TO Kiacca
JUISL 3TOTO MPENYCMOTPEHA CIIEHUANIbHAS «IHIMUKIIONEANS BHYTPU YUEOHUKAY).

4. JloObiBaTh HOBBIE 3HAHUS: U3BIEKaTh HMHGOpPMALUIO, MPEJICTABICHHYIO B Pa3HBIX
dbopMax (TekcT, TabiuIa, cxema, WLTIOCTpaIUs U ap.).



5. [IlepepabarbiBaTh  moiyuyeHHY0  uHpopMmalmioo:  HaOmogaTb U JenaTh
CaMOCTOSITENIbHBIE BBIBOJIBI.

6. CpenctBoM (GOpMHPOBAaHUS ATHX NEHCTBUU CIYKHUT Yy4eOHBIH MaTepuan — yMEHHE
OO0BSICHATD MHP.

Kommynuxamuenwvie YY/I:

1. [loHecTH CBOIO MO3MULHI0O 10 JPYIMX: OQOPMIIATH CBOIO MBICIL B YCTHOM H
MUCHbMEHHON peuu (Ha YPOBHE OJHOTO MPEATI0KEHHUS WIN HEOONbIIIOT0 TEKCTA).

2. Crnymate ¥ TOHUMATh PeYb JAPYTHX.

3. Belpa3zuTenbHO nepeckasbIBaTh TEKCT.

4. Bcrynath B 6ecely Ha ypoKe U B KU3HH.

5. CpenctBoM (GOpMHUPOBAaHUS STHUX JEHCTBUH CIYXHUT TEXHOJOTHS MPOOIEMHOrO
Juanora (moOyKAaroIui U OIBOASILIUI 1UAJIoT) U TEXHOIOTUs MPOYKTUBHOIO YTEHUSI.

6. CoBMeCTHO JOroBapMBaThCsi O MpaBWiIaxX OOLICHHS M IOBEIEHUS B LIKOJE U
ClIeZIOBaTh MM. YUHUTbCS BBIIONHATH pa3iMyHble POJM B rpymne (Iuaepa, UCIOIHUTEN,
kputuka). CpeactBoM (popMUPOBAHUS ITHX IEHCTBUH CIyXHUT paboTa B MajbIX rpynmnax (B
METOJMYECKUX PEKOMEHIAMIX JaH TaKOW BapHaHT MPOBEACHUS YPOKOB).

IIpenmeTHbiMu  pesyjbraTamMu  u3ydeHuss Kypca «Pmsukm» B 8-M  Kiacce SBIAIOTCA
(dbopMHpOBaHUE CIETYIOINX YMEHUH:
1-it ypoBeHb (He00X0AUMBIIi)
Bocomuknaccnuk naywumcesa:
Ionumams cmolct NOHAMULL:

- TEIUIOBOE [BIWKEHHUE, TeIUIoNepenadya, TEIUIONPOBOIHOCTh, KOHBEKILMS, W3JIYy4EHHE,

arperaTHoOe COCTOsIHUE, (pa30BBIN Mepexol, SJAEKTPUUECKUI 3aps, IEKTpUIEcKoe MoJe,

IIPOBOJAHMK M JUDJIEKTPUK, XUMUYECKUI DJIEMEHT, aTOM U aTOMHOE SJpO, MPOTOH,

HEUTPOH, sJIepHbIC PEAKIIMM CUHTE3a U JICNEHMS, IEKTpUUECKas Cuila, CUIOBbIE JIMHUU

3JIEKTPUYECKOr0 MOJsI, UOH, 3JEKTpUYecKasl Lelb U CXeMa, TOUEYHbIH HUCTOUYHUK CBETa,

HoJie 3PEHusi, aKKOMOJallMs, 3€pKano, TeHb, 3aTMEHHE, ONTHYecKas och, (OKyc,

ONTHYECKUH LIEHTpP, OJM30pYKOCTh M JaJbHO30PKOCTh, MAarHUTHOE I10JI€, MarHUTHBIE

CWJIOBBIE JIMHHUHU, 3JEKTPOMArHUTHOE II0JI€, SJIEKTPOMArHUTHBIE BOJIHBI, IOCTOSHHBIN

MarHuT, MarHUTHBIN MOJTIOC;

CMBICT PUULECKUX GENUUUH:

- BHYTPEHHSS DJHEPIHs, KOJIHMYECTBO TEIUIOTHI, YZENIbHAs TEIUIOEMKOCTh BEIIECTBA,

yaelbHasl TEIUIOTa CrOpaHMs TOIUIMBA, YIENbHAas TEIUIOTa MapooOpa3oBaHUs, yelbHas

TEIUIOTa IUIABJIEHUS, TeMIepaTypa, TeMmIepaTypa KHUIIEHMs, TeMIlepaTypa IUIaBJICHUS,

BJIQ)KHOCTb, JJIEKTPUYECKUN 3apsi, cuila TOKA, HAIPSDKEHUE, CONMPOTUBIIEHUE, YIEIbHOE

COIPOTHBJICHHE, PaboTa W MOLIHOCTb TOKA, MAaccOBOE YHCJIO, HHEPIUsl CBSA3H, YIJIbI

naJieHus, OTpaKeHHs, IpeIoMIIeHus, POKYCHOE pacCTOsIHUE, ONITHYECKas CHUJIa;

CMbICT PUBUYECKUX 3AKOHOB.!

3aKOH COXPAaHEHHUS SHEPTUU B TEIUIOBBIX MPOLECCAX, 3aKOH COXPAHEHUS IEKTPUUECKOT 0

3apsaa, 3akoH Oma sl ydacTKa 3JIEKTpUYeCKou menu, 3akoH Jlxoyna-JIeHua, 3akoH

AmMriepa, 3aKOH NPAMOJIMHEMHOTO PpAaclIpOCTPAaHEHMsI CBETa, 3aKOH OTPaKCHHsA H

NPEJIOMIIEHUS CBETA.

9 KJIACC
JINYHOCTHBIMM Pe3yJibTATAMHU H3YUCHHS YI4eOHO-METOaUIECKOro Kypca «duzuka» B 9-M Kimaccax
ABIIIETCS. (POPMUPOBAHUE CIEAYIOMIUX YMEHUH:

1. CamocTosTenbHO OMpEeneNniaTh W BBICKAa3bIBaTh OOIIME A BCEX JIIOACH MpaBuia
NOBEACHUS TpPH OOIIEHWM M COTPYIHUYECTBE (ITUYECKHE HOPMBI OOLICHUS W
COTPYIHHYECTBA).

2. B caMOCTOATEIIBHO CO3JaHHBIX CHUTYaIUsSX OOIICHUS M COTPYIHHUYECCTBA, ONMUPASICH
Ha oOmue Juisi BceX IMPOCThIe MpaBHia TMOBEACHHs, JeJaThb BHIOOpP, KAaKOH IMOCTYIOK
COBEPILUTb.

3. CpencTBoM JIOCTM)KEHHUSI 3TUX PE3YJAbTaTOB CIYXKHUT Y4eOHBI MaTepuan — yMEHHE
OTIPEENSITH CBOE OTHOIIECHUE K MUDPY.

MeTtanpeaMeTHBIMH pe3yJibTaTaMM H3Y4YeHUs yuyeOHO-MeToauueckoro kypca «dusmuka» B 9-om
KJ1acce SBIIAIOTCS (OpMHUPOBaHUE CIEAYIOUIUX YHHUBEPCAIbHBIX Y4eOHBIX ACHCTBUA.



Pecynamuenvie YY/I.
1. CamocroarensHo (GOpMYyITHpPOBAaTH LENM YpOKa IIOCIE  HPEIBAPUTEIHHOTO
00CYXICHHS.
2. Yuurtbcs oOHApYKUBATh B POPMYIHPOBATH YIeOHYIO TpOOIEMY.
3. CocraBnsaTh IJIaH peuieHus npodiemsl (3a1aun).
4. Pabortas 1o miaHy, CBEpATh CBOM JEWUCTBUS C LENBIO M, MPH HEOOXOAUMOCTH,
UCIPABJIATH OLIMOKH CAMOCTOSATEIBHO.
5. CpenctBoM (opMUpPOBAHMSI ATUX MACUCTBUH CIIY)KUT TEXHOJIOTHSI IMPOOIEMHOIO
Jaiora Ha 3Tare U3y4eHus HOBOro MaTepuania.
6. B aumanmore ¢ yuuTenem y4UTHCS BbIpaOaThIBATh KPUTEPHUH OLIGHKH M OIPEACsATh
CTEIEHb YCIEITHOCTH BBITIOTHEHUSI CBOEH pabOTHl M pabOTHI BCEX, UCXOMAS U3 UMEIOIIUXCS
KPHUTEPHEB.
7. CpenctBoM (opMUpPOBAHHS OSTHX JACHUCTBUM CIYXUT TEXHOJOTHS OICHUBAHUS
00pa30BaTENbHBIX JOCTIKEHUHN (Y4EOHBIX YCIIEXOB).
Ilo3nasamenwvnwvie YY/I:
1. OpueHTHPOBATHCS B CBOCH CHCTEME 3HAHHI: CaMOCTOSATEIBHO MPEIIoNaraTh, Kakas
uH(pOpMaIUs Hy)KHa 715 penieHus yueOHOM 3a1auu B HECKOJIBKO I11aroB.
2. OtOupath HEOOXOAUMBIE JIJIsl PEIICHHUS YIeOHOM 3a]a9l MCTOYHUKHU MH(OpMAITUH.
3. JloOwbiBaTh HOBBIE 3HAHHS: M3BIEKaTh HMH(POPMAIUIO, MPEICTABICHHYIO B Pa3HBIX
dopmax (TeKCT, TabyuIa, cXxeMa, WLTIOCTPALs U JIp. ).
4. IlepepaOaThiBaTh MOJYYEHHYIO MHPOPMAIMIO: CPABHUBATH U TPYHNIUPOBATH (aKThI
U SIBJICHUS; ONPEJEINSITh IPUUMHBI SBICHUHN, COOBITHI.
5. [IlepepabaTbiBaTh TNONY4YE€HHYIO MH(OpMALMIO: JenaThb BBIBOABI HAa OCHOBE
0000I1IeHUsT 3HAHUA.
6. IIpeoOpa3oBwIBaTh HHPOPMAIUIO U3 OIHOUN (HOPMEI B APYTYIO: COCTaBISTH MPOCTOMN
TUIaH M CJIOKHBIN TUTaH y4eOHO-HAyIHOTO TEKCTa.
7. TIlpeoOpa3zoBbiBaTh HH(pOpMAIMIO U3 OAHOW (OPMBI B JAPYryrO:  MPEACTaBIATh
UH(OpMALUIO B BUJIE TEKCTA, TAOJIUIIbI, CXEMBI.
8. CpenctBoM (hopMHUPOBAHUS ATUX JEHCTBUI CIYKUT Y4eOHBIN MaTepual.
Kommynuxkamuenvie YY/[:
1. [oHecTH CBOIO NO3MIMIO A0 APYrUX: O(OPMIATE CBOM MBICAHM B YCTHOM H
MUCHbMEHHON peuu C YUETOM CBOMX yYEOHBIX U )KM3HEHHBIX PEUEBBIX CUTYAI[Hil.
2. JloHecTH CBOIO MO3UIUIO 0 APYTUX: BBICKA3BIBATh CBOIO TOYKY 3PEHUS U MBITATHCA
€€ 000CHOBaTh, MPUBOJIS APTyMEHTEHI.
3. Cnymarte Apyrux, TBITATbCA NMPHUHAMATH JPYTYI0 TOYKY 3pEHUs, OBITH TOTOBBIM
M3MEHUTH CBOIO TOUKY 3pEHUSI.
4. CpenctBoM (OpMHPOBAHUS OSTUX JEHCTBUH CIYKUT TEXHOJIOTHS MpOOIEeMHOro
nuanora (oYX TaroIIui U TIOBOISIIUN THAJIOT).
5. UYwurate BCiyX M Mpo ceOsl TEKCThl YYEOHMKOB U IPU 3TOM: BECTH «AMAJIOr C
aBTOpOM» (TMPOTHO3UPOBATH OyAyIllee YTEHHE; CTaBUTh BONPOCHI K TEKCTY U HCKaTb
OTBETHI, MPOBEPATH ce0s); OTAENATh HOBOE OT M3BECTHOrO; BBIACNATH TJIABHOE;
COCTABJISAThH ILJIAH.
6. CpenctBoM (HOpMHUpPOBaHHSA ITHX ACUCTBHHA CIYXHT TEXHOJOTHS MPOJYKTHBHOTO
YTCHUSL.
7. JloroBapuBaTbCs C JIOABMHU: BBIIOJHSS Pa3IMYHbIE PO B TPYIIE, COTPYAHUYATh B
COBMECTHOM pelIeHUHU TPoOIeMBbI (3a1a9H).
8. VYuuThCs YBOXKUTENBHO OTHOCUTHCS K TIO3UIUH JPYTOro, MBITAThCS JOTOBAPUBATHCS.
9. CpenctBoM (HOpMHUPOBAHUS ITUX JEHCTBUI CIYKUT paboTa B MaJIbIX TPYIIIaX.
I[IpeaMeTHbIMU  pe3yjbTaTaMu W3ydeHHs Kypca «®Dusmkay B 9-M Kiacce SBISIOTCA
dbopMupoBaHUe CIEAYIOMHNX YMEHUH:
1-i ypoBeHb (He00X0XUMBIi1)
JleeamuknaccHuK Hayuumyca:
NOHUMAMb CMbICTI NOHAMUU.
- MarHuTHOE T0JIe, aTOM, aTOMHOE SJIPO, PaMOAKTUBHOCTb, HOHU3UPYIOILIUE U3ITy4EHUS;
OTHOCHUTEIIbHOCTh MEXaHUYECKOr'0 JIBIDKEHUS, TPACKTOPHs, HHEpLHUaNbHasg CHUCTEMa



OTCYeTa, HCKYCCTBCHHBIM CIYTHHUK, 3aMKHyTas CHUCTEMa, BHYIPEHHHE CHIIBI,
MaTeMaTHYECKUI MAasiTHUK, 3BYK, U30TOII, HYKJIOH;

CMBICT PUBUYECKUX BEUYUH.

- MAarHuTHas WHAYKLOWSA, MarHUTHBIA IIOTOK, DJHEPIrHUs 3JIEKTPOMArHUTHOrO IIOJ,
nepeMeleHne, IPOeKLHs BEKTopa, MyTh, CKOPOCTb, YCKOPEHHUE, YCKOPEHHE CBOOOIHOrO
NaJIcHUs, LIEHTPOCTPEMHUTENBHOE YCKOPEHHME, CWIIa, CHJa TSHKECTH, Macca, BeC Telna,
UMITYJIBC, TIEPUOJ], YAaCTOTa, aMIUIUTY/a, IEPUOJ, 4acToTa, (a3a, AJIMHA BOJIHBI, CKOPOCTh
BOJIHBI, SHEPTHs CBA3H, Ae()EKT Macc, NEpUo] MOIypaciaia;

CMBICT PUUYECKUX 3AKOHOB:

- ypaBHEHUS KHHEMAaTHKH, 3akoHbl HbloTOHa (TepBBIA, BTOPOH, TpeTHii), 3aKOH
BCEMHUPHOI'O TATOTEHHUs, 3aKOH COXpPAHEHHs HMIIYJIbCA, INPUHLUI OTHOCHUTEIbHOCTH
lNanmnes, 3aKOHBl TapMOHUYECKHX KOJeOaHWM, TpaBUIO JIEBOM pPYKH, 3aKOH
JJIEKTPOMATHUTHOW MHAYKIMH, ITPaBWIIO JIeHIa, 3aKOH paOaKTUBHOIO paciana.

INVTIAHUPYEMBIE PE3YJIbTATBI U3YYEHUSA ®U3UKHU
(IO OKOHYAHHUU U3YYEHUSA KYPCA)

Mexannyeckue siBJIeHUSA

Buvinycknuk nayuumces:
- pacro3HaBaTh MEXaHUUYECKHE SIBICHUS M OOBSCHATH HAa OCHOBE HMMEIOIIMXCS 3HAHWUM
OCHOBHBIC CBOWCTBA WM YCJIOBUSl NPOTEKAHUS JTUX SBJICHUN: pPABHOMEPHOE W
PaBHOYCKOPEHHOE NPsSMOJUHEHHOEe IBIKEHUE, CBOOOIHOE MaJeHUE Tell, HEeBECOMOCTD,
PaBHOMEPHOE [BWKCHHME II0 OKPYXXHOCTHM, WHEpPLMs, B3aUMOJCHCTBUE TeJ, Iiepenada
TaBlIeHUST TBEPIBIMU TEIAMH, JKUAKOCTSIMH M Ta3aMH, aTMOC(EpHOE JaBlIeHHUE, TUIaBaHHE
TeJ, paBHOBECHE TBEPIBIX Tell, KoJieOaTeIbHOE IBUKEHUE, PE30HAHC, BOTHOBOE JIBU)KECHHE;
- ONUCHIBATh W3YYCHHBIE CBOMCTBA TE€JI M MEXAaHWYECKHUE SIBJICHUS, UCTIONB3Ys (hPU3MUECKHe
BEIIMYUHBL: IIyTh, CKOPOCTb, YCKOPEHHUE, Macca Teja, INIOTHOCTD BEIIECTBA, CUIIA, JaBIICHUE,
UMITYJIbC Tella, KMHETHYeCKas PHeprus, MOTCHUMANbHAs SHEprus, MexaHuueckas palorta,
MexaHndeckast MouHocTh, KII/I mpocToro Mexanusma, cuiia TpeHUs, aMIUIUTY1a, IEPUO U
yacToTa KoNeOaHWi, IJIMHA BOJHBI M CKOPOCTb €€ pachpoCTpaHEHHs; MPU OMHCAHUU
MPaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICI HCIONB3yEeMbIX BEIMYMH, UX OOO3HAYCHUS U
eIMHHIIBI U3MEPEHUs], HAaXOIUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYTMMH BEIMYNHAMUY;
- AHaJU3MpOBaTh CBOMCTBA TeJ, MEXAaHMYECKHE SBIECHHMS W IPOLECCHI, HCIONb3Ys
¢busnyeckue 3aKOHbl M TMPUHIUIBL 3aKOH COXpPAaHEHHs] JHEPTHH, 3aKOH BCEMHUPHOIO
TAroTeHus1, paBHoaeucTByromas cuna, I, II m Il 3akoHel HproTOHa, 3aKOH COXpaHEHUs
uMmnysnbca, 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena; Ipu 3TOM pa3jnyaTh CIOBECHYIO
(opMyITHPOBKY 3aKOHA U €T0 MAaTEMAaTHIECKOE BHIPAKEHHE;
- pa3nuyaTh OCHOBHbBIE MPU3HAKU W3YYEHHBIX (PU3MUECKUX MOJENel: MaTephajbHas TOYKa,
MHEpIMalIbHas CUCTEMA OTCUETA;
- pewmiath 3aJaud, MCIOIb3ys (U3MUECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPrUH, 3aKOH
BCEMHUPHOI'O TArOTeHUs, npuHUun cynepnosunuu cwi, I, II u III 3axonsr HeroToHa, 3aK0H
COXpaHEHHUsi uUMIyjibca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u ¢GOpMyIblL,
CBSI3bIBAIOLINE (PU3NYECKUE BETUYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, INIOTHOCTh
BEILECTBA, CWJIA, JABJIEHUE, HMIYJIbC TeNla, KWHETUYECKas SHEPrus, IMOTEHUIHAJIbHAs
SHEprusi, MeXaHuveckas pabora, mMexaHumuyeckas MomHocTh, KIIJ] mpocToro mexanmsma,
CUJIa TPEHUS CKOJBXEHMs, aMIUIMTYyJa, MEpUOJ] M YacToTa KojeOaHWM, JUIMHA BOJIHBI U
CKOpOCTb €€ pacrnpocTpaHEHUs ): Ha OCHOBE aHAJIM3a YCIIOBUS 33Ja4u BBIJIENATH (pU3NUecKue
BEJIMYUHBI U (HOPMYIIBI, HEOOXOAUMBIE JUIsl €€ PEIIeHuUs], U IPOBOJUTH PACUETHI.

TenJioBble sIBJIEHUA
Boinyckuuk nayyumces:
- pacro3HaBaTh TEIUIOBbIE SIBJICHUS U OOBACHATH Ha OCHOBE UMEIOUINXCS 3HAHUII OCHOBHBIE
CBOICTBA WJIM YCIIOBUS MPOTEKAHUS ITUX sBIEHUN: nuddy3usi, u3MeHeHne oobéMa Ten npu



HarpeBaHuu (OXJIAXJIEHHH), OoJblIas CXKHUMAaeMOCTh Ta30B, Majas CXKXHUMAaeMOCTh
JKAJKOCTEN M TBEPIBIX TEIl; TEIUIOBOE PaBHOBECHE, MCIIAPEHUE, KOHICHCAUUs, IIABJICHUE,
KpUCTAJUIU3ALMS, KUTIEHHE, BIAXKHOCTh BO3/1yXa, pa3IMuHbIe CIOCOOBI TEeIIONepeaayu;
- OIIMCHIBaTh M3y4YCHHbIC CBOMCTBA TNl M TEIUIOBBIEC SIBJICHMS, UCHOJIb3Ys (PU3NUECKUE
BEJIMYMHBL: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS DJHEpPrus, TEMIEparypa, yZIelbHas
TEIUIOEMKOCTh BEIIECTBA, y/ENbHAsl TEIUIOTA IUIABJIEHUS U MapooOpa3OBaHUs, yJelbHas
TEIUIOTa CrOPaHUs TOIJIMBA, KO3(PGUIIMEHT MOJIE3HOr0 IEHCTBUS TEIUIOBOTO ABUTATENsS; IPU
OMKCAaHUU TMPaBWIBHO TPAKTOBAThb (PU3MUECKUM CMBICT HCIIOIb3YyEMbIX BEJIMYMH, UX
0003HA4YEeHUs M EAMHULBI HU3MEPEHUs, HaXOAUTb (HOPMYIIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3UUECKyI0 BETMUUHY C IPYTMMHU BEIMYMHAMU;
- AHAJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIE SIBICHUS W IIPOLIECCHI, HCIOJB3Yys 3aKOH
COXpaHEHUs PHEPIHH; pa3indyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE
BBIPAKEHHUE;
- pa3Iu4aTh OCHOBHBIE IIPU3HAKU MOJEJIEH CTPOCHUS I'a30B, JKUIKOCTEN U TBEPABIX TEII,
- pelars 3aJa4yd, UCIOIb3ysd 3aKOH COXpPAaHEHHs DJHEPIrUM B TEIUIOBBIX IIpoOLECCax,
(bopMyIibl, CBSA3bIBAIONIME (PU3NYECKUE BEIUYMHBI (KOJIMYECTBO TEIIOTHI, BHYTPEHHSA
SHEPIHsl, TEMIIEPATYPA, yAEIbHAS TEIIOEMKOCTb BELIECTBA, YACIbHAS TEIUIOTA IIJIaBICHUS U
napooOpa3oBaHusi, yJelbHass TEIIoTa CropaHusl TOIUIMBA, KOI(Q(GUIMEHT TOJE3HOIo
JEUCTBUSL TEIUIOBOIO JBUraTelNs): Ha OCHOBE aHalu3a YCIOBHUS 3aJaydl  BBIJIEIATH
¢bu3nueckre BeMUIUHBI U POPMYIIBI, HEOOXOAUMBIE IS €€ PEeLIeHHUs, i IPOBOIUTH PACUETHI.
JIeKTPHYECKHe 1 MATHUTHbIE ABJICHUSA
Buinycknuk nayyumca:
- pacio3HaBaTh 3JIEKTPOMArHUTHBIC SIBICHUS U OOBSICHATh HA OCHOBE MMEIOLIUXCS 3HAHUN
OCHOBHBIC CBOWCTBA WIHM YCIOBUS IIPOTCKAaHUA OTHUX SBJIICHUNM: DJJIEKTpU3aLMs Tell,
B3aMMOJICUCTBUE 3aps0B, HATPEBaHWE IIPOBOJHHUKA C TOKOM, B3aMMOJCHCTBUE MAarHUTOB,
AJIEKTPOMAarHuTHas WHAYKLWs, JOEHCTBHE MAarHUTHOTO N0 Ha IIPOBOJHHUK C TOKOM,
IPSIMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKECHHE M IPEIOMIICHHE CBETA, IUCIEPCHs
CBETAa;
- OIMCBHIBATb HM3YYECHHBIC CBOWCTBA TEI M DJIEKTPOMArHUTHBIC SBJICHHS, HCIIONb3YS
¢u3nyecKkue BEIUYMHBL: AJIEKTPUUECKUIN 3apsi, CHila TOKa, DJEKTPUYECKOE HampsKeHHe,
JJIEKTPUYECKOE COINMPOTHUBIIEHUE, YAEIbHOE CONpPOTHBIEHHE BellecTBa, paboTa TOKa,
MOILIHOCTb TOKa, (POKYCHOE pPACCTOSHHE M ONTHYECKas CWIa JIMH3bI, IPHU OIUCAHUU
NPaBWIBHO TPAKTOBATh (PM3MUYECKUI CMBICT HMCIOIB3YEMbIX BEIMYUH, UX O0O3HAUCHHS U
eIUHHIIBI W3MEPEHHUs; YKas3blBaTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO (DU3HYIECKYIO
BEJIMYUHY C JPYTMMHU BEJIMYUHAMU;
- AHAJIM3UPOBATh CBOWCTBA TEJ, JJICKTPOMArHUTHBIE SIBICHUS M IPOLECCHI, HCIIOJIB3Ys
¢u3nuecKkre 3aKOHbI: 3aKOH COXPAHEHMs AJIEKTPUUYECKOro 3apsja, 3akoH Oma Juisl yyacTka
uenu, 3akoH Jxoyns—IJIeHna, 3aKOH IPSIMOJIMHEMHOIO PACIPOCTPAHEHUS CBETAa, 3aKOH
OTpakK€HUsl CBETa, 3aKOH IPEJIIOMJICHUS CBETa; IPU OTOM pPa3iIudaTb CIOBECHYIO
(GOpMyYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAXKECHUE;
- pemiath 3a/1a4M, UCIONb3ys (huznyeckue 3akoHbl (3akoH OMa Ul ydacTKa ILIeMH, 3aKOH
Jxoyns—IJIeHna, 3aKOH NPSIMOIMHEWHOIO PpacIpOCTPAHEHHs CBETa, 3aKOH OTPaKEHUs
CBeTa, 3aKOH IpPEIOMJICHHUS CBeTa) W (HOPMYIBI, CBS3BIBAIOMIME (U3UUECKHUE BEIUIMHBI
(cunma TOKa, SJEKTPUYECKOE HANpPSHKEHUE, SJIEKTPUYECKOE COMPOTHUBIICHUE, YAEIbHOE
COIPOTHUBJICHHE BellecTBa, padoTa TOKA, MOLIHOCTh TOKa, (POKYCHOE pacCTOSIHME U
ONTHYECKass CHJa JHH3bI, (OpMynbl pacuéra SJIEKTPUYECKOrO CONPOTHBICHHS IpHU
IIOCJIEI0BAaTENbHOM U MapajuIeIbHOM COEAMHEHMH IIPOBOJAHMKOB); Ha OCHOBE aHaU3a
YCIIOBHSL 3aJa4d BBIIENATh (U3WYECKHE BEITMYMHBI M (OPMYIBI, HEOOXOAMMBIE I €€
pelIeHus], ¥ IPOBOAUTH PACUETHI.
KBaHnTOBbBIC IBICHUSA
Buvinycknuk nayuumces:
- pacrmo3HaBaTh KBAaHTOBBIC SIBJICHHA W OOBSCHATH HA OCHOBE HWMEIOIIMXCS 3HAHUU
OCHOBHBIC CBOWCTBA WM YCIOBHA IIPOTEKAaHHUsS JTUX SBJICHHW: €CTECTBEHHas U
UCKYCCTBEHHAsI paJMOaKTUBHOCTb, BOSHUKHOBEHHUE JINHENYATOI O CIIEKTPa U3JIy4CHUS;



- OIIMCBIBATb U3YUCHHBIC KBAHTOBLIC SABJICHUS, UCIIOJIb3YA ¢)H3qucxne BCJIIMYHHBI: CKOPOCTb
QJICKTPOMAruuMTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, NCPUOJ IIOoJypacliiaga, MNpH
OIMMCAaHNHU TIPaBUIIBHO TPAKTOBATh (1)H3quCKHﬁ CMEBIC]I HCIIOJIB3YEMBIX BCIWYHUH, HX
00O03HAYEHUs W EIUHUIBI M3MEpPEHUs; YyKa3blBaThb (OPMYIbI, CBA3BIBAIOIINME JAHHYIO
¢u3nuecKyr0 BEIWYMHY C JPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAaYeHHE (U3NUECKOH
BCJIINYHMHBI,
- AHAJIM3UPOBATH KBAHTOBBIC SABJICHHA, UCIIOJIb3Ys (1)I/ISI/I‘~IGCKI/I€ 3aKOHBI U IMMOCTYJIAThI: 3aKOH
COXpPaHEHHUsl HHEPIUHU, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUS
MacCOBOI'0 YKCJIa, 3aKOHOMEPHOCTHU M3JIy4CHHsI U ITOTJIOLIEHHS CBETa aTOMOM;
- pa3nuuaTh OCHOBHBIE IPU3HAKM IUIAHETAPHOM MOJEIM aTOMa, HYKJIOHHOW MOJENH
aTOMHOT O sJIpa;
- IPUBOAWUTL MPUMEPHI IMPOSABICHUS B MPUPOAEC M MPAKTUYECKOrO HCIIOIb30BAHUS
PaAMOaKTUBHOCTH, SLCPHBIX U TEPMOSIIEPHBIX PEAKLIU, TMHENYATHIX CIIEKTPOB.
DJIeMeHTBI ACTPOHOMUH

Buvinycknuk nayuumces:
- pasjindaTb OCHOBHBLIC IPU3HAKU CYTOYHOI'O BpallCHUA 3Bé3}1HOl"O H€6a, JABHMXKCHUS .HYHBI,
ConHIa ¥ IIaHeT OTHOCUTENBHO 3BE3;
- IOHMMATb Pa3JIU4Us MEXIY IeTMOLEHTPUYECKON U T€OLEHTPUYECKON CHCTEMaMU MUPA.

COJAEPKAHUE YYEBHOI'O ITPE/IMETA
7 knace
1. BBegenue.
®dusuka — Hayka o mpupozae. Pusmueckue Tena M sBieHusa. HabOmoneHwe u onmucanue
¢busnyeckux sBieHuid. Duznueckuid SKcmepuMeHT. MonaenupoBaHue SBICHHH U 0OBEKTOB
npupoasl. Dusnyeckre BEIWYUMHBI U HUX H3MEpeHHE. TOYHOCTH U IOTPEUIHOCTb W3MEPEHHUM.
MexnyHaponHas cuctema equHuLl. PU3NUECKUE 3aKOHBI U 3aKOHOMEpPHOCTH. DU3nKa U TEXHUKA.
Hayunsiit MmeTon no3Hanus. Ponb pusuku B popMupoBaHUN €CTECTBEHHOHAYYHON TPAaMOTHOCTH.
Jlabopamopnas paooma
1. Ompenenenue LeHsl A€IEHNS U3MEPUTEIBLHOIO IPUOOpA.

2. IlepBoHayabHbIE CBEACHHS O CTPOCHHUH BellecTBA.

Crpoenue BemiecTBa. ATOMBI UM MOJEKYNbl. TeIUIOBOe IBMKEHHE aTOMOB U MOJEKYIL.
Huddy3us B razax, *KUAKOCTSIX M TBEPIAbIX Tenax. bpoyHOBckoe nBmwkeHue. B3ammoneicTBue
(MpUTSHKEHUE U OTTAKMBAaHKE) MOJIEKYI. ATperaTHbIe COCTOSIHUS BellecTBa. Pasnnyrie B CTpOeHUH
TBEPBIX TEN, KUAKOCTEU U ra3oB.

Jlabopamopnasa paboma

2. Uzmepenue pa3MepoB MajibIX Tedl.

3. B3aumopaeiicTBHe TeJl.

Mexannueckoe nBmwxeHne. Pu3nuecknue BeTUUUHbI, HEOOXOAMMBbIE ISl OMUCAHUS TBUKCHUS
U B3aMMOCBSI3b MEXIy HUMHU (TIyTh, CKOPOCTb, BpeMs [BIKeHHs). PaBHOMepHOE ABIKEHUE.
Nuepums. Macca tena. [ImotHocte BemectBa. Cuna. Enununsl cwibl. Cuna TspKecTH. SBleHHE
TaroreHus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTb. CBsI3b MEXKIY CHIION TSDKECTU U
Maccoii Tena. Jlunamomerp. PaBHozelicTBytomas cuna. Cuiia Tpenust. TpeHue ckonbkeHus. Tpenue
nokod. TpeHue B mpUpojie U TEXHUKE.

Jlabopamopnas paooma

N3mepenue ckopoctu.
N3mepenne macchl Tena Ha pblYaXkKHBIX BEcax.
N3mepenune oO6béma Tena.
N3mepenue mioTHOCTH TBEPIOTO TeA.
N3mepenue cui TpeHus C MOMOIIBIO TUHAMOMETpA.
HccnenoBanre 3aBUCMMOCTH CUITbI TPEHHSI CKONBKEHUS OT CHIIbI HOPMAJILHOTO JTABJICHHUSL.

Nk~



4. JlaBJjeHue TBEPABIX TeJl, JKHIKOCTEH U ra3oB..

Jasnenne tBepapix Ten. Eaununmsl msmepenus nasieHus. CrnocoObl M3MEHEHUS JIaBICHHUS.
JaBnenue xuakoctel u ra3zoB 3akoH [lackans. JlaBieHWe XUIKOCTH HA JHO M CTEHKH COCYJA.
Coobmaromuecst cocyabl. Bec Bozgyxa. ArtMmocdepHoe nasieHue. M3mepeHue aTtMocepHOro
nasienus. OnbiT Toppuuemnu. bapomerp-anepoua. ArmocdepHoe HaBiI€HHE HA Pa3IUYHBIX
BbICOTaxX. [mapaBianueckue MexaHU3MBbl (mpecc, Hacoc). JlaBieHHe >KMIKOCTM M Ta3a Ha
NOTPYKEHHOE B HUX Tello. ApxumMenioBa cuia. [lnaBaHue Ten u cyoB, BO3yXOIUIaBaHHUE.

Jlabopamopnas paooma

9. OmnpezeneHue NUEHTPA TSHKECTH IJIOCKOH IJIACTHUHBI.

10. M3mepenue gaBieHus TBEPOTO TENa HA OMOPY.

11. U3mepeHue BhITAIKUBAIOLIEH CUIIBL, JEUCTBYIOIIEH HA MOTPYKEHHOE B KUAKOCTD TEJIO.
12. BeIsicHEeHHE YCTIOBUM TUTABAHUS TEI.

5. PaGora u MOIIHOCTH. DHEPTHUsl.

Mexannueckast pabora. MomHocTs. DHeprusi. [loTeHnanpHas U KUHETUYECKas YHEPrusl.
[IpeBpamienue OJHOTO BUAA MEXaHWYECKOW SHEPIUU B JpYrod. 3aKOH COXpaHEHHUs! MOJHOMN
MEXaHW4YeCKOW 3Heprun. IIpocTeie MeXaHM3MBI. Y CIIOBUS PaBHOBECHs TBEPJOrO Teila, UMEIOLIETO
3aKPEIUVICHHYIO OCh IBWDKEHMs. MomeHT cuibl. LleHTp Tsbxectu Tena. Peruar. PaBHOBecue cuin Ha
pbruare. Pelyaru B TexHuke, ObITy U mpupoje. IloaBuwkHble M HENMOJABM)KHBIE OJOKH. PaBeHCTBO
paboT MpH MCIIOIB30BaHUU MPOCTHIX MEXAHU3MOB («30J0TO€ MPABHIO MEXaHUKW»). Koaddumment
IIOJIE3HOr'O IEUCTBUS MEXaHU3MA.

Jlabopamopnas paooma
13. BeisicHeHHe ycI0BUs paBHOBECHS pblyara.
14. N3mepenue KII/] npu noaséme Tenna no HAKIIOHHOH IJIOCKOCTH.

8 kiacce

1. TensoBbIe SIBJIEHUS

TemnoBoe paBHOBecue. Temmeparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
IBWOKCHUSI YacTull. BHyTpeHHss sHeprus. PaGora um Ttemonepenaya Kak CIOCOOBI M3MEHEHUs
BHYTPEHHEH sHeprum Tena. Buubl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, H3TyUCHHE.
KonuuectBo Temnorel. YaenbHas TEIUIOEMKOCTb. 3aKOH COXPAaHEHHUS SHEPrUU B TEIUIOBBIX
mporeccax.

Ucnapenne u konnencauus. Kumenue. 3aBHCHUMOCTb TeMIIEpaTypbl KUIEHUS OT JaBJICHUSI.
Brnaxnocte Bo3ayxa. IlmaBneHne w KpucTaum3amus. YJenbHas TEIUIOTAa IUIABJICHUS U
napooOpazoBaHus. Y AelbHAs TETUIOTa CTOPAHUSI.

[IpeobpazoBanus 3HepruM B TEIUIOBBbIX MamnHax. [lapoBas TypOuHa, nBUraTeab BHYTPEHHETO
CropaHus, peakTuBHbIM nBuratenb. KIIJ[ TemnoBoil MamMHBL DKOJOTHYECKHE MPOOIEMBI
MCIIOJIb30BaHUS TETJIOBBIX MAILIMH.

Haonwnenne u onucanme maudy3wn, W3MEHEHUH arperaTHBIX COCTOSHUU BEIIECTBa,
pa3IUYHBIX BHJIOB TEIUIONEepenaur; 00bsiCHeHHMe ITHUX SIBJEHUH Ha OCHOBE MpeACTaBlIeHUN 00
aTOMHO-MOJIEKYJISIPHOM CTPOCHHMH BEIIECTBA, 3aKOHA COXPAHEHHUS YHEPTUH B TETJIOBBIX MPOIIECCaX.

HN3mepenne @u3dnyecKUX BeJMYMH: TEMIEpPaTyphbl, KOJIUYECTBA TEIUIOThI, YAEIbHOU
TEIUIOEMKOCTH, YASIbHOM TEIIOTHI TUIABJICHUS JIbJIa, BIAYKHOCTH BO3AyXa.

IIpoBenenne mMpocTbIX (PU3HYECKHX ONBITOB M IKCIEPUMEHTAJIBbHBIX HCCJAEIOBAHUM TIO
BBISIBJICHUIO 3aBHCHMOCTEW: TeMIIepaTypbl OCTHIBAIOLIEH BOABI OT BpPEMEHH, TEMIEpaTypbl
BEIIIECTBA OT BPEMEHU NPU U3MEHEHHUAX arperaTHbIX COCTOSHUI BEIECTBA.

IIpakTHyeckoe mnpuMeHeHHe (U3MYECKUX 3HAHWUIM I ydeTa TEIUIONPOBOJHOCTH U
TETUIOEMKOCTH PA3JIUYHBIX BEIIECTB B TTIOBCETHEBHOM KU3HHU.

OO0bsicHeHHe YCTPOICTBA M NMPUHIUNA JelcTBUS (PU3NYECKUX NPUOOPOB U TEXHUYECKUX
00beKTOB: TEPMOMETpPA, MCUXPOMETPA, MAPOBOM TYypOMHBI, ABUraTelsl BHYTPEHHETO CrOpaHus,
XOJIOJIUIIbHUKA.

JlabopaTtopHbie padoThI:

1. MHccnenoBaHue U3MEHEHHS CO BPEMEHEM TEMIIEpaTyphbl OCTHIBAIOIICH BOJIBI.

2. (CpaBHeHHE KOJIUYECTBA TEIUIOTHI P CMEIIMBAHUK BOJBI Pa3HON TEMIEpPaTypHl.

3. Omnpenenenue yaenbHON TEMTOEMKOCTH TBEPAOrO Tena.



4. H3mepeHue OTHOCUTEIBHOM BIa)KHOCTH BO3yXa.

2. CBeTOBbBI€ SIBJICHUSI

DNeMEeHThHl TeOMETPUYECKONW ONTUKU. 3aKOH NPSIMOIMHEHMHOrO paclHpOCTpaHEHUs CBETA.
OTtpaxeHne U MpeloMJIeHHE CBeTa. 3aKOH oTpakeHus ceta. [lnockoe 3epkano. JIunza. @okycHoe
paccrosHue JHMH3BL. [7a3 kak onruueckas cucrema. Onrtmueckue npubopel. Ceer -
AJIEKTPOMAarHUTHas BOJIHA.

Haobui01eHne U onucaHue OTPKEHUS, TPEIOMIICHHUS M JUCIIEPCUN CBETA; OOBSICHEHUE DTHX
SIBIICHUU.

N3mepenne ¢puznyeckux BeJHYHH: (OKYCHOTO pACCTOSTHUS COOMPAIOIIEH JTMH3BI.

IIpoBenenne nmpocThiX (PU3HYECKHX ONBITOB U IKCHEPUMEHTAJBHBIX HCC/IEA0BAHMNA MO
M3YYeHHUIO: yIia OTpa)KeHHUs CBETa OT YyIJla aJeHus, yIiia MPeIoMIIEHUS CBETa OT yIJia MaJeHHUsL.

OO0bsicHeHHe YCTPOICTBA M NPUHLOMINA JAedCTBUA (PU3NYECKHX NPUOOPOB M TEeXHHYECKHX
00beKTOB: 0UKOB, (hoToammapara, MPOSKIIMOHHOTO ammapara.

JlabopaTtopHbie padoThI:

5. Tlomydenune n300pakeHUs C TTOMOIIBIO JIMH3BI.

3. DineKkTpUUYeCcKHUe SIBJIEHUS

Onextpuszanusi Ten. JIBa BHUOa JIIEKTPUUECKHUX 3apsaoB. B3ammoneicTBue 3apsaoB. 3akoH
COXpaHEHUs AIEKTPUUECKOTO 3apsja. DJIEKTpuyeckoe mose. [[eficTBUe 3IeKTpUIEeCcKOoro moiis Ha
ANEKTPUUECKUE 3apsnbl. [Iposoonuxu, ousiekmpuxu u noaynposoonuxu. KonaeHcarop. DHeprus
ANEKTPUUECKOr0 NoJIsl KOHAeHcaTopa. [10CTOSHHBIN AIeKTpUYEeCKUd TOK. M cmoyHuKu nocmosaHHo20
moxa. Cuna Toka. HampspkeHue. DNEKTpUYECKOE COMPOTHBICHUE. Hocumenu 31eKmpuyeckux
3apsa006 6 Memaniax, noaynPOBOOHUKAX, dJIEKMpoaumax u 2asax. 11o1ynpoeoonukogvie npubopul.
3axkon Oma Juisl ydacTKa 3JieKTpuueckoi uenu. [locnedosamenvHoe u napaiieivHoe coeOuHeHus
nposoonuxos. Pabora m MOITHOCTH JIEKTPUIECKOro TOKa. 3akoH Jxoyis-Jlenna.

Ha0nwonenne W onucaHue SJIEKTPU3AIMHM Tell, B3aUMOJCHCTBUS DIIEKTPUUYECKUX 3aPS/IOB;
00bsICHeHUE ITHX ABJICHUIA.

HN3mepenne (Qu3nueckux BeJUYMH: CHIBI TOKA, HAMNPSHKEHHS,  DIEKTPHUUECKOTO
COIPOTHUBIICHUS, pA0OTHI U MOIITHOCTH TOKA.

IIpoBenenue mpocTbIX (GU3MYECKHX ONBITOB M JIKCIEPHUMEHTAJbHBIX MCCJIEA0BAHUM TI0
M3YUEHHUIO: DIIEKTPOCTATUYECKOTO B3aMMOJCHCTBHS 3apsSHKEHHBIX Tel, IOCIEI0BaTeIbHOTO U
napajuIeTbHOr0 COCMHEHHS TIPOBOJIHUKOB, 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS HA Y4acTKe
TETIH.

IIpakTHyeckoe mnpuMeHeHne QU3MYECKHX 3HAHWI Ui OC30MacHOrO OOpalieHus ¢
ANIEKTPOOBITOBBIMH MPUOOpaMu; NPEayNPEXICHUS ONaCHOr0 BO3JIEHCTBUS HAa OPraHHM3M 4YeJIOBEKa
ANEKTPUIECKOTO TOKA.

OO0bsicHeHHEe YCTPOiicTBA M MPUHUIMIA JelcTBUS (PU3NUECKHX MPHOOPOB M TEXHHYECKHX
00bEKTOB: aMIIEpPMETPa, BOJIbTMETPA.

JlaGopaTopHbie padoThI:

6. COopka »dJIEKTPUYECKOM 1€MW M HU3MEpEeHHE CWJIbl TOKAa Ha pa3JIMYHBIX YYacTKax

ANEKTPUIECKOM LETH.

7. COopka »5JIEKTpUYECKONW LENd U U3MEpPEHHE HANpsHKEHUsT Ha pas3JIMYHbIX ydacTKax

BJIEKTPUYECKOMN LETIH.

8. Omnpeznenenue cOMpOTUBICHHS MPOBOJHUKA MIPU MTOMOIIN aMIIepMeTpa U BOJITMETpa

9. PerynupoBaHue cuiIbl TOKa pPEOCTaTOM M HM3MEPEHHE COMPOTHUBIEHUS MPOBOAHHUKA C

MIOMOIIIBIO aMTIEpMETPa U BOJIIbTMETPA.

10. M3mepeHne MOLTHOCTH U pabOThl TOKA B 3JIEKTPUUECKOM JTamIIe.

4. MaruuTHble sIBJICHUS.

OnbiT Opcrena. MarHutHoe Mojie TOKA. OJIEKTPOMAarHuT. BzanMonelicTBHE MarHuTOB.
MarnutHoe none 3emiu. JlelicTBUe MarHUTHOIO MOJIsSL HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb.
OnexktpomaruutHass uHAyKuMs. Onbitel  ®Dapanes. Onexkrporeneparop. IlepeMeHHbIl  TOK.
Tpancdopmarop. [lepenaua snekTpuueckoil SHEPruy Ha pacCTOSHUE.



HaOaroaenne M onmMcaHUWe B3aUMOJICHCTBUS MATrHMTOB, ACHCTBHMS MAarHUTHOIO IIOJIS Ha
IIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHOW MHAYKIUY; 00bSICHEHHE ITHX SIBJICHUMH.
IIpoBenenune npocTbiX (HU3MYECKUX ONBITOB M JIKCNEPUMMEHTAJIbHBIX MCCJIEA0BAHUM TI0
M3Y4YEHUIO: IEUCTBHUSI MAarHUTHOI'O MOJIS1 HA TIPOBOJAHUK C TOKOM.
JlaGopaTopHbie padoThI:
1. CoOopka 31MeKTpOMarHuTa 1 UCTBITAHUE €T0 JCHCTBHSL.
2. H3ydeHue HEeKTPUUECKOTO JBUTATENS TIOCTOSHHOTO TOKa (Ha MOJIEITH).

9 gaacc
3aKOHBI B3AUMOACHCTBUA M IBUKECHUSA TeJ

Mexannyeckoe nBukeHue. CucremMa OoTcueTa U OTHOCUTENBHOCTh ABMkEHMs. [lyTh. CkOpoOCTb.
Yckopenue. [[Bmxenne no okpyxHoctd. Mueprwus. Ilepsbiii 3akoH HeroToHa. B3ammoneiictBue
tes. Bropoii 3akon Hetorona. Tperuit 3akon Hprorona. MMmynbe. 3akOH COXpaHEHUS UMITYJIbCA.
PeaktuBHoe nBmxenue. HeecomoctTs. LleHTp TsbxkecTn Tena. 3aKOH BCEMHPHOIO TATOTEHUS.
['eonienTpuyeckas ¥ reIMOIEHTPUYECKasi CHCTEMbI MUpA.

HaoOuronenue u onvcanme pa3inyHbIX BUJI0B MEXAHUUYECKOTO ABMKEHUS, B3aUMOJCHCTBUS TET,
o0bsiCHEeHHe JTHUX SIBJIEHMIi Ha OCHOBE 3aKOHOB JMHAMHUKU HbIOTOHA, 3aKOHOB COXpaHEHHS
UMITyJIbCa, 3aKOHa BCEMUPHOIO TATOTEHUS.

HN3mepenne puznyecKUX BeJTMYMH: BPEMEHHU, PACCTOSHUSL, CKOPOCTH, MACCBI.

IIpoBenenne MPOCTHIX ONBITOB M JKCIHEPHUMEHTAJBHBIX HCCJEJI0BAHWN I10 BBISBICHUIO
3aBUCUMOCTEM: IyTH OT BPEMEHU NIPU PABHOMEPHOM M PaBHOYCKOPEHHOM JIBH)KEHHHU.

I[IpakTH4eckoe npuMeHeHne (pU3NYECKUX 3HAHUN IS BBISBJICHUS 3aBUCIMOCTH TOPMO3HOI'O
IyTH aBTOMOOMJISL OT €r0 CKOPOCTH.

JlaGopatophas pabora.

1. HccnenoBanue paBHOYCKOPEHHOTO JBIKEHUS 0€3 Ha4aIbHOM CKOPOCTH.

Mexanuveckue KoJeOaHUS U BOJHbI. 3BYK.

Mexanuyeckue konebanus. Ilepuon, yacTora, aMIuTyaa KoineOaHuil. MeXaHU4YeCKUEe BOJHBI.
JnvHa BosHbIL. 3BYK. [ pOMKOCTB 3ByKa M BBICOTa TOHA.

Hao0nroaenne u onucaHue MEXaHMIECKUX KOJICOAHMIA 1 BOJIH; 00bSICHEHHE ITUX SIBJIECHMIA.

HN3mepenne puznyecKux BeJIMYMH: ITEPHO/IA KOICOAHNI MasTHUKA.

IIpoBeneHne MPOCTHIX ONBITOB M JIKCIEPUMEHTAJBHBIX MCCJEI0OBAHUI TIO BBISIBICHHUIO
3aBUCHUMOCTEH: CHJIBI YINPYroCTH OT Y/UIMHEHHs TPYKUHBI, Tepuoja KoneOaHWid MasTHUKA OT
JUTMHBI HUTH, TIepuo/ia KoJieOaHuil rpy3a Ha MpY)KUHE OT MacChl IPy3a U OT )KECTKOCTH MPY>KHUHBI.

JlabopaTopHas padora.

2. HUccnenoBanue 3aBUCUMOCTH MEepHOJIa KOIeOaHUI MPYKUHHOT'O MasTHUKA OT MaccChl rpy3a u
KECTKOCTHU IPYKUHBI.

3. UccnenoBanue 3aBUCUMOCTH TEPHOJIA U YaCTOThI CBOOOAHBIX KOJEOaHUN HUTSHOTO MasiTHUKA
OT JUITUHBI HUTH.

DJIeKTPOMATHUTHOE T0JIe.

Omeir DOpctena. MarHuTHOe TMOe TOKa. OJEKTPOMArHuT. B3auMopeiicTBUe MarHuUTOB.
MarauTHoe nojae 3eMIIu. I[eﬁCTBHC MAarduMTHOIO I10JId Ha TPOBOAHHUK C TOKOM. 9JICKTpOI[BI/II‘aTeJIL.
OnektpomarautHas wuHAYKOMSA. Onbeitel @apazges. [lepemeHHBIH TOK. OJEKTpOMAarHUTHbBIE
KOH€6aHI/IH. 3H€KTpOMaI‘HI/ITHBIe BOJIHBI. HpI/IHLII/IHBI PaaroCBA3U U TCICBUACHUA.

Jucnepcus ceera. BnusiHue 3MeKTpOMarHUTHBIX U3JTY4€HHUN HA )KUBBIE OPTaHU3MBI.



HaOnrogenne m onmucanme B3auMMOACHCTBUSI DJEKTPUUECKUX 3apsAOB M MArHUTOB, JEHCTBUS
MAarHuTHOTO TMOJs HAa MPOBOJHHUK C TOKOM, 3JEKTPOMAarHUTHOM HWHAYKUUHU, MPEIOMIICHHUS H
JIUCTIEPCUU CBETA; 00bsICHEHHE ITUX SABJICHUI.

IIpoBenenne mpocThIX (PU3HYECKHX ONBITOB W IKCIEPUMEHTAJIBHBIX MCCJIEI0BAHUI 10
M3YYEHUIO: IEUCTBUSA MAarHUTHOI'O MOJIs HA IPOBOJHUK C TOKOM.

IIpakTHyeckoe mnpuUMeHeHHe (U3MYECKHX 3HAHMM U1 [PEAYNPEXKICHUS OINAaCHOro
BO3JICHCTBHS HA OPTAaHU3M YEJIOBEKA MIEKTPUUECKOr0 TOKA U 3JIEKTPOMATHUTHBIX U31y4EHUN.

O0bsicHeHHe YCTPOIiCTBA M NMPUHIMNA JAelCTBUA (PU3NYECKHX NPUOOPOB M TEXHHYECKHUX
00beKTOB: TUHAMHKA, MUKPO(OHA.

Jlabopatopnas pabora.

4. H3yuenue sBICHUS ICKTPOMATHUTHOW MHIYKITUH.

CTpoeHue aToMa U aTOMHOI O siApa.

PagnoaktuBHOCTB. Anb(a-, 6eTa- u ramma-usnydenus. [leproa nomypacmnana.

Omwitel Pezepdopna. Ilmanerapnass momens aroma. OnTtudeckue cnekTphl. Ilormomenwe u
UCITyCKaHHUE CBETa aTOMaMH.

CoctaB aTOMHOTO sijipa. DHEeprusi CBsI3U aTOMHBIX sifiep. A nepHble peakuuu. VICTOUHUKY SHEpruu
Connua u 3Be3n. fnepHas sHepreruka. Jlozumerpus. BiausHue pajivoOakTUBHBIX HM3JIYy4EHMH Ha
JKUBBIE OpraHU3MBbI. DKOIOTrHYECKHe MPOOIeMbl PaOOThI ATOMHBIX 3JIEKTPOCTAHIIHIA.

HaOnronenne U onmmcaHue ONTUYECKUX CHEKTPOB Pa3IUYHBIX BEIIECTB, UX OOBSICHEHHE Ha
OCHOBE MPEJICTABJICHUN O CTPOEHUU aToMa.

IIpakTHyeckoe npuMeHeHue GU3NYECKUX 3HAHUM IS 3aIIUTHI OT OMACHOTO BO3JICUCTBUSA HA
OpraHnu3M YCJIOBCKA PAAMOAKTUBHBIX H3JIy‘ICHPIﬁ; AJI1 USMEPCHUA paIuOaKTUBHOI'O (bOHa 1 OLICHKU
ero 0e30macHOCTH.

Jlabopatopnas pabora.

5. H3yuenwue nenenHus sapa atoma ypasa mo (pororpaduu TpeKoB.

6. UM3ydeHue TpeKoB 3apsHKEHHBIX YACTHI] IO TOTOBBIM (hOoTOrpadusiM.

Ctpoenue u 3BoI01UsA BceesienHoi

['eorneHTprUecKkas M TeIUOIEHTPUYECKass cUCTeMbl Mupa. Dusnueckasi mpupoga HeOECHBIX
ten Conneunoit cucremsl. [Ipoucxoxnenue Conneunoit cuctembl. Gusnveckas npupona ConHua u
3Be31. Ctpoenue Beenennoit. OBomonus Beenennoit. I'unoresa bomnbioro B3peiBa.

TeMaTuyeckoe MIIAHMPOBAHME € YKA3aHHEM KOJIMYECTBA YaCOB, OTBOAMMBIX HA
OCBOEHME KAaKI0H TeMBbI.

7 kj1ace
B ToM unciie
Ne Bcero
uln HaumenoBanmue pasaesa YACOB Ypoku | JlabopaTopusie | KoHTposbHBIE
padoThI padoThI

1 Bsenenue 4 3 1 -
9 [lepBoHavanbHbBIE CBEACHUA 6 5 1 i

0 CTPOEHHUU BEIIECTBA
3 BzaumoneiicTBue Ten 21 12 7 2

aBJeHHUE TBEPIBIX Tel H

s A _TBEPA 23 18 3 2

KUJIKOCTEH




5 PaboTa 1 MoHOCTH 11 8 2
6 IToBTOpCHME 3 2 1
Bcero 68 48 14 6
8 ki1acc
Ne HanmeHoBanue pa3iesoB Bcero B Tom 4uciie:
n/n Hacos Ypoku | JlabopaTtopHbie KOHTPOJIbHBbIE
padoThI padoThI
1 TeroBbIe ABICHUS 25 19 4 2
2 CBeTOBBIC SBJICHUS 10 8 1 1
3 DNEKTpUYECKHUE SIBICHUS 23 17 5 1
4 DeKTpOMarHuTHhHIC sIBICHUS | 6 4 2
5 [ToBTOpEeHwME 4 4
Hroro 68 54 12 4
9 kaacc
Paznen Tema KoaunuecTBO N3 nux
4acoB HN3yyenue JlabopaTopHble KoHnTpoibHble
HOBOI'0 padoThI padoThI
1. BzaumozeiictBue u 34 30 2 2
JIBMOKCHUE TElL.
2. MexaHnuyeckue 15 13 1 1
KoJie0aHUs ¥ BOJTHBIL.
3BYK.
3. DJIEKTPOMarHuTHOE 24 21 2 1
ToJe.
4. Crtpoenue atoma u 20 15 4 1
aTOMHOT O sIIIpa,
UCTIOJIb30BaHUE
JHEPTUH ATOMHBIX
sJiep.
5. Crpoenue u 5 5
IBOIOIIHSA
Bceenennon.
6. IloBTOpEHME. 4 3 1
HUTOI'O: 102 87 9 6




Kaneﬂnapﬂo-TeMaanecxoe IJIAaHUPOBAHUE.

7 kiacc
Ne n/m Tema ypoxka. Coaep:xaHue ypoka. Ilnanupyemble pe3yabTaThl
JdeMoHCTpalnus oNbITOB. (B coorBeTcTBHU ¢ DPI'OC) Hcnoan3oBanue
JHara o0opyaoBaHus
HonsiTus IIpeameTHBIE YVA "TOYKA POCTA"
PesyabTarhl

Beenenune(4 uaca)

OcHoBHBIE BUIBI 1€ATEILHOCTH YYeHUKA: HAOIIONATh U OMUCHIBATh (pr3MUecKue sIBICHNS. Y4acTBOBATh B 0OCYKICHUHY SIBJICHUS MaJIeHUs TeJ Ha 3eMJIi0. Bbicka3biBaTh
MPEAMNONIOKEHHS U TUIIOTE3bl. MI3MepATh pacCTOSHUS M IPOMEXYTKH BpeMeHu. OpenensTs HeHy JeICHHs KaIbl Ipruoopa.

IIepBuuHbIii
uHCcTpykTax mo Th.
Uro n3yqaer pusuka.
HaGnroieHust U OMBITHL

IIepBoHauaIbHBIE CBEAECHUS O
¢du3nKe KaK HayKe.
TlonsiTue 0 cogepxaHun
(du3nUecKor HayKH;
(usnueckue siBneHus. [ maBHas
3ajava (pU3MKU; OCHOBHBIC
(u3nuecKue 3HaHUS —
HaOJIO/ICHUS U OTIBITHL.
Paznunbie mprOopsI, nX
JICHCTBHE.
1./leMoHCcTpalys HAOOPOB Tel,
UMEIOIIUX

e  OaunHakoBylo Gopmy,
HO pa3HbIi 00bEM;
e  OIMHAKOBEIN 00BEM,
HO pasHyto hopmy.
2.IIpumepsl PuznvecKkux
SIBIICHU, OTHOCSIIIIXCS K
Pa3IMYHBIM TPYIIIIAM.

J: manenue mapuka no
HAKJIOHHOH IIOCKOCTH,
JIaBIICHHE CBETA, 3By4aHUE
KaMepTOHa, TOPEHHE JIAMIIOYKH
oT OaTapeiiku, MOCTOSHHBIN
MAarHuT.

[penmer usrika,
(bu3nyecKue SBICHHS,
(usnveckue Tena,
MaTepHsi, BEIIECTBO, MOJIC.
®du3uka — ogHa U3 HAYK O
npupoae. OCHOBHBIE 3a7a4u
(u3uKu.
dusnyeckoe Teno.
BemectBo. Marepus.
Mertobl MO3HaHHS B
¢buszuke.

Ilukn HaydHOr O MO3HAHHUA.
Habaronenus v OnbIThI —
OCHOBHBIE UCTOYHHUKHU
3HaHWH B QU3MKE.
CBsi3b (pusuKH C
€CTECTBEHHBIMHU HayKaMH,
TEXHHUKOH.

Paznuuate usudeckue
SIBIICHHA U TEJa,
du3nyecKue BEIMIUHBI U
WX €IMHUIIBI.
O3HaKOMUTBCS ¢ HAYJIHOM
TEPMUHOJIOTHUEH,
HaOMI0aTh U OIHMCHIBATh
(usnueckue sIBICHNUS.

dopmupoBaHue yaeOHO-
M03HABATELHOTO
HHTEpeca K HOBOMY
MaTepHaiy, crnocodam
peLIeHUs] HOBOM 3aJ1auu
OCO3HAHUE BAKHOCTH
n3ydeHHs (QU3UKH,
MIPOBEICHIE HAOIIOICHHUS,
(dopMupoBaHUEe
MIO3HABATEIILHBIX
HWHTEPECOB.

ITonp30BaThCs
CIPaBOYHBIM MaTEPHATIOM
y4eOHUKa, 1e1aTh
YMO3aKITIOUEHHUSI U3
HaOJIIOICHUIA.




Ouznueckue BeMMuuHbL | Onpenenenue Gu3HIecKon Hctounuku ¢pusnyeckux [IpuBoauTH IPpUMEPHI JIuneiika, neHra
Iorpemnocts BEJIMUUHBL. AJTOPUTM 3HaHui. Pusnueckue (U3NIECKUX BEINYHH, DopMHUpOBaHUE YMEHUN MepHas,
HU3MEPEHUH. HaXOKICHUS 1ICHBI IETICHUS BEJIMYUHBI U €ITUHULIBI HaXOJWTh LIEHY AeJeHUs | palboThl C QU3MUECKUMH | HM3MEpPUTETBHBII
WU3MEPUTENHFHOTO MPHOOpa U HU3MEpEHMUSL. npubopa, pa3nuyarb BEJIMYMHAMHU, LUUIAHAD,
MIOTPEIIHOCTU U3MEPEHUH. MexayHapoaHas cucrema MOrPEIIHOCTD U yOeXXICHHOCTD B TEPMOMETD,
[onsitre o pusnueckoit eaunuu. Kparssle u 3aMKChIBaTh pe3yabTar BO3MOKHOCTH MTO3HAHHUS JIaTYUK
Benu4uHe. Exununp JIOJIbHBIE €AUHULIBL. W3MEPEHUi ¢ yueToM HIPUPOABI. TeMIIepaTyphbl
¢uznueckux BennuuH. LleHa dusnyeckre TpudopslI. MIOTPEILIHOCTH.
JIEJICHUS U €€ ONpelICICHUE. Hagbiku no nepesony DopMHUPOBAHUE HAYYHOTO
UzmeputenbHble TPHOOPHI. €/IMHUII ¥ OTpeeNIeHuUs TUTIa MBILIUICHHUS.
Pemenne 3amauNel 3 LIEHBI JCNICHUS (PU3UIESCKOTO ITonp30BaThCs
J: mIKans! pa3IunYHbIX npubopa. MU3MEpPUTETHLHON
(hbuznyecKux MpruoOOpoB. ®dusnyeckas BeIUUMHA, JIMHEV KON, TEPMOMETPOM,
LieHa JeJICHUS IKAaJIbI, TPAHCIIOPTUPOM.
MOTPEIIHOCTh U3MEPEHUSL.

Jaoopamopnasn 3HAKOMCTBO C TEXHUKON Dusnyeckas BENUINHA U Osnanenne Henenonaranue, JIunelika, n1eHTa
paoomake 1 0e30macHOCTH B KaOMHETE eIMHUIIA €€ U3MEPEHHUS. MPaKTHYECKUMHU TJTAHUPOBAHUE ITYTH MepHas,
«OrnpeneneHne LeHbl ¢uzuku. PazButne ymenuii u | @usnueckuid npubdop. Llena | ymeHusiMu onpeneists JOCTHXKECHHUS LIEIIH, M3MEPUTEIBHBIA
JIeJIeHUs HaBBIKOB paboTEHI ¢ JiesieHus GU3NIecKoro LEHY JiesieHus! mpudopa, (dhopMHpoBaHNE YMEHUI LUIMHID,

HU3MEPUTENHLHOTO bu3nvecKkuMu puOOpamMHu. npubopa. dusndeckuit OIICHUBATh TPAHUIIBI paboThl ¢ GUINUECKUMU TEPMOMETD,
npubopay. 3HaKOMCTBO ¢ TpeOOBaHUSIMH K 3aKOH. MOrpelHocTeN npudopamu. JTaTYMK
0(hOPMIICHUIO OTYETOB O ¢du3nyeckas BenmanHa PE3yNbTaTOB. DopMyIMpOBaTh BHIBObI TeMIIepaTyphbl
nabopaTopHO# padore. LIEHA JIETICHNS [ITIKAJIbI 3HAKOMCTBO C 10 TaHHOM J1.p.,
1.OnpenesnenHue LeHsb! 1eNeHsl | MOTPELIHOCTh U3MEPEHHsl | allTOPUTMOM HaxokaeHus | OcyliecTBIATh B3aUMHBbIHA
W3MEPUTENIFHOTO PHOOpa. dusnyeckre U3MEPEHNs. | LIEHBI ACJICHUS MPUOOPa U | KOHTPOIb, YyCTaHABINBATD
2.M3MepeHue BMECTUMOCTU Krnaccupukanus HOrPEIIHOCTY U3MEPEHUH. [ pa3Hble TOUKU 3PEHU,
Pa3IMYHBIX EMKOCTEN. ($u3NIECKUX U3MEPEHHH. T.b. npu BeITOTHEHNH IIPUHUMATh PELICHUS,
3.3amuce pe3yabTaToB [TorpemHOCTh U3MEPEHUIA. JI/P. paboTarh B rpyrIie,
M3MEPEHUN C yUETOM TogHOCTE N3MEPEHUII. YcraHaBnMBaTh pa3BuBaTh
MOTPELTHOCTEH. 3aKOHOMEPHOCTH, J1eaTh BHHMATENbHOCTb,
4.IlpencrapieHue TaHHbIX B BBIBOJIBI 110 LIEJIN PaOOTHI. AKKypaTHOCTb.
BHUJI€ TaOJIALIBL




dusnka 1 TeXHUKA.

OcCHOBHBIE 3Talnbl pa3BUTUS
¢uzuku. BzanMocBs3b Guznku
U TEXHUKH.
Hay4yno-Texnuueckuit
mporpecc.

. HrroToH,
Jx. Makcsen,
C.I1. Kopornes,

[0.A. I'arapusn u ap.
OCHOBHBIE 3TaIbl Pa3BUTHUS
¢uzuku. BzanMocBs3b
(DUBHKH ¥ TEXHUKH.

B uém cyts H.T.P.

ITons30BaThCs
COBPEMCHHBIMH
JIIEKTPOHHBIMHU

ycTpoiicTBamu: (1ureep,
neimpxep, Mo0. TenedoH,
BUJICOMAarHUTO(OH).

®opmupoBaHue
yOeXeHNS B BBICOKOM
LIEHHOCTH HaYKH B
Pa3BUTHUN MaTEPUATLHON U
JyXOBHOM KYJBTYpbI
JOEH.
KomMyHukaTrBHBIE
YMEHUS TOKJIAABIBATE O
pe3ysbTaTax CBOEro
HCCIIEIOBaHUS,
OCHOBBI
MPOrHO3UPOBAHMS,
apryMEHTUPOBAThH CBOIO
TOYKY 3pEHUS
OLICHUBATh OTBETHI
OJHOKJIACCHUKOB,
OCYILIECTBIISTh
PaCIIMPEHHBIN TOUCK
nHpOpPMaLH
(dopmupoBaHHe
LIEHHOCTHBIX OTHOIICHHA
JPYT K APYTY, YIUTEIIO,
aBTOpaM OTKPBITUH H
M300pETCHUIA.
Haxonuts
JOIIOJIHUTEIBLHBIN
MaTepHal Ha 3alaHHYIO
TeMY; BBIICIUTH TJIABHOE,
CYIIECTBEHHOE.




OcHOBHbIe BUbI 1eATeJILHOCTH YYeHUKA: HAOII01aTh U OOBACHATS siBieHHE AU (y3un. BeIMOTHATE ONBITH IO OOHAPYXEHUIO ACHCTBUS CHII MOJICKYIIAPHOTO IPUTSKEHUS
OOBSCHATH CBOIMCTBA Ta30B, XHUKOCTEH U TBEPJIBIX TEJI HA OCHOBE aTOMHOM TEOPHUU CTPOCHHUS BEIIESCTBA

I'nasa 1. IlepBoHayanbHbIE CBeIEHUS] 0 CTPOEHUH BemecTBa (6 4acoB)

CtpoeHue BelecTna.

5 Monexysl.
JBrKeHrE MOJIEKYIL.
CKOpOCTh ABMKEHUS
MOJIEKYJI U TeMIlepaTypa
Tena.

[Ipencrasienue o MoOJIEKYIIaX U
UX pa3Mepax.

OMBITEH U SIBJICHHUS,
JIOKa3bIBAIOIME, YTO BCE
BEIIECTBA COCTOSIT OTAEIBHBIX
gacTul. Monekysasl. ATOMBI.
[pexacrasnenus o pazmepax
MOJIIEKYII.

I: nebopmartus Tei,
pacTBOpeHHe Maprasiia B BoJe,
pacuIupeHue Tes npu
HarpeBaHui. CHUMKH
MOJIEKYJI, aTOMOB.
CwmemnmBaHme BObI U all€TOHA.
1.Mojenu MOJIeKys BOABL,
KHCIIOpOZa, BOAOPO/A.
2.0mpITHI IO pUCyHKaM 16, 19
yueOHHUKA.

3HaueHue 3HaHUuH! 0
CTPOEHMH BEILECTBA.
[lokasarenscTBa CTpOEHUS
BEIIECTBA U3 YACTHIL
[IpencraBnenue o pa3mepax
yacTull. MoJeKyIsl.
Ouenka pa3mepoB
MOJIEKYIIBI Maciia . ATOMBI.
[TonsiTue Monekymna, aTomMm
( xumms).
MatepuanbHOCTh OOBEKTOB
Y TIPEIMETOB.

Onpenensats pa3mep
MOJIEKYJI U aTOMOB;
pa3nuyaTh MOHSTUS
MOJIEKYJa U aTOM
y4acTBOBATh B JUCKYCCHH,
KpaTKo ¥ TOYHO OTBEYaTh
Ha BOMPOCHI,
UCTIONIH30BaTh
CIPaBOYHYIO JIUTEPATYPY
U JIpyrue NCTOYHUKH
nHPOPMAaLIUH.

AHaTM3UPOBATH,
CpaBHUBATH,
COITOCTABIISIT, JIENATh
BBIBOABI 10
HPEUIOKCHHBIM OIBITaM.
Ilonnmanue pasnuauii
MEX]Ty UCXOTHBIMH
(hakTamM¥ W TUIOTE3aMHU
JUIS BX OOBSICHEHNS,
OBJIafIcHUE
YHHUBEPCATbHBIMH
y4eOHBIMH AEHCTBUSIMU Ha
npruMepax THIoTe3 AJs
00BSCHEHHS U3BECTHBIX
(hakTOB, yCTaHABIMBATbH
HNPUYUHHO-CIIEICTBEHHBIE
CBSI3U, CTPOHUTH
JIOTHYECKOE PACCYKICHHUE.

Kommsrotep,
MHUKPOCKOIT
OHOJIOTHYECKHUH,
Karuist MOJIOKa,
pa30aBJICHHOTO
BOJOH

6 Jlabopamopnasn
paoomalke 2
«3mepenne pazMepoB
MaJbIX TeJ»

1.3HaKOMCTBO C METO/ITAMH
OIIpe/IeNIEHHs Pa3MEPOB MaJIbIX
TeJL
2. COopka sKCrepUMEHTaIbHOM
YCTaHOBKH.
3.3anmch pe3yabTaToB
HA3MEPEHUN C yUETOM
MOTPELTHOCTEN.
4. IlpencraBieHue JaHHBIX B
BHUJIE TaOJIALIBL
5. OdopMmieHHe oTYETA 1O
MpozeIaHHoN paboTe.

Meron psanoB ajs
olpeesIeHUs] JIMHEHHbIX
pa3MepoB MaJIbIX TEIL.

BrinonasaTe uaMepeHus
«CIIOCOOOM PSIIOBY.
PaGorarp akkypaTtHo €
yuetoM T.b.,
JIeJIaTh BBIBOABI.
OBnaneHue yMeHueM
10JIb30BaHUSI METOIOM
PSIOB MIPH U3MEPEHUH
pasMepoB MaJIbIX TeIl.
[IposBnsTH
CaMOCTOSITENILHOCTb B
proOpeTEeHNH HOBBIX
3HAHUHI U NPAKTHYECKUX

CaMOCTOSITEIILHO
KOHTPOJUPOBATH CBOE
BpeMsi, aJIeKBaTHO
OIICHUBATh NIPABUILHOCTh
CBOMX JICHCTBUIM, BHOCHTh
KOPPEKTHUBBI
CraButb ipobiemy,
BBIJIBUTATh TUTIOTE3Y.
CaMOCTOSITEIILHO
MIPOBOJIUTH U3MEPCHHUS,
JIeNaTh YMO3aKIIOYeHHU S,
pa3BUBaTh
BHUMATEIIBHOCTb,

YMEHHH;

COOPaHHOCTPH U




TIOJTYYCHUH
MpeCTaBICHUS O
pasMepax MOJICKYJL.

AKKYpaTHOCTb.

Huddysus B razax,
XKHUJIKOCTSX U TBEPIBI
Telax.

BzaumHoe npuTKEHNE

X tenax. [IpakTudeckas

3HAYUMOCTh U Dy3nn.

Y 3aKOHOMEPHOCTH 3TOT'0
sBneHust. JJuddysus B razax,
KHUJIKOCTSIX U TBEPIBIX Teax.
Judodyzus B mpupoze.
IIpuMepsI MPaKTHYECKOTO
MPUMEHEHUSI.

J1: 6poyHOBCKOE TBHKEHUE,
pacnpoctpanenue 3dupa B
BO3JlyX€e, pACTBOPEHHE COJIH B
BOJIC.
JlokazarenbcTBa

Kak npoucxogur quddysus B
razax, »HIKOCTSX U TBEPIBIX

Ssnenvie quddyzun. [prannbl

Huddysus B )KUAKOCTAX U
TBEP/BIX TENaX.
OOBbsicHEeHNE TPUYHHBL
T Py3un 1 paznuauit
CKOPOCTH MPOTEKAHMS
QG Qy3un B razax u
TBEPABIX TENax.
3aBUCHUMOCTH CKOPOCTH
MOJIEKYJ OT TEMIEPaTypHl.

OOBACHATD SIBICHUE
TG dy3un 1 CKOPOCTh €€
MIPOTEKaHUS B
3aBUCHUMOCTH OT
TeMIIepaTypbl Teja.
OOBSCHATD SIBIICHMUS,
IIPOLIECCHI IPOUCXOASIIME
B TBEPABIX TeJax,
XKUJKOCTAX U razax
BriaBurats nocrynarsl o
[IPUYMHAX JBUKECHUS
Monekyn, OnuceBaTh
MIOBE/ICHUE MOJIEKYIT B
KOHKPETHOM CHTYyallHH.

AHaNMM3UPOBaTh MPUYKHBI,
3aKOHOMEPHOCTHU
nporekanus 1updy3uu.
PasBuBath
MOHOJIOTHYECKYIO U
JUATIOTHYCCKYIO PeUH,
YMEHUE BBIPAXKATH CBOU
MBICJIA U CIIOCOOHOCTH
BBICJTYIIINBATh
co0eCceJHUKA, TOHUMATh
€ro TOUKY 3pEHHS,
MPHU3HABATH MPABO
JIPYTOT0 YeJI0BEKa Ha UHOC
MHEHHE.

Kommnsrotep,
MHUKPOCKOIT
OMOJIOrTYECKHI,
Karuisg MOJIOKa,
pazbaBieHHOr0
BOJOH

U OTTAJIKUBAHUE
MOJIEKYJL.

CYIIIECTBOBAHUS NPUTSHKCHUS U
OTTAJTKUBAHUS MOJICKYIL.
1.0mbIT 10 prc. 23 yueOHUKA.
2. Tuddysus razos.
J: cMaunBaHUe TBEPABIX TEN
KHUJIKOCThI0. KanminsipHbie
SIBJICHUSL.
1.PaznambiBanue u
COCIMHEHHUE KyCKa MeJa.
2.Cxatue U pactpsiMiIcHHE
JIACTUKA.
3.CBapuBaHue B IIJIaMEHU
CITUPTOBKHU JABYX CTEKIISTHHBIX
Majoy4eK.
4 .CreruieHre CBHHIIOBBIX
LIUIUHIPOB.
5.0T1pbIBaHNE CTEKIISTHHOMN
TJIACTUHBI OT BOJIBI.
6.CmaunBaemMble U

BzaumHoe npuTsKeHUE,
OrtTrankuBaHue,
KaImUTSIPHOCTb,
CMa4MBaHue,
HECMaYHMBaHUE.
Cumnl B3aMMO/IEHCTBHS
MEXIY MOJIEKyJIaMH
(OTIBITHBIE TOKA3aTEIILCTBA).
CuJibl OTTAJIKUBAHUS U
CHJTBI IPUTSHKCHUSL.
[Tpumeps! TPOSIBICHUS dTHX
CHJI B IIPUPOJIC U TEXHUKE.
[Ipumenenune 3HaHMit 0
srneHny nuddys3us u ee
3aKOHOMEPHOCTSIX B OBITY.
OOBbsicHEHNE SIBJICHUIH
CMaYMBaHUs U
HECMa4yuBaHUA.
Kanusisipabie siBieHUS.
CMauuBaHue 1

HCCMa4YnBaCMBbIC BOI[Oﬁ

KalnUJUAPHOCTL B IPHUPOJIC.

OOBsCHATD
B3aUMO/ICHCTBUE MOJICKYJT
1 HaJIMYUE IPOMEKYTKOB.
JemoHcTprpoBaTh U
OOBSICHATH TPUMEPHI
MIPOSIBIICHUSI 3TOTO
SIBJICHUSI B TIPUPOJIE U
TEXHUKE.
OBnaneBaTh 3HAHUSMH O
B3aUMOJICHCTBUH MOJIEKYII
YcraHoBIMBaTh
yKa3aHHbIE (PaKTOB,
OOBSCHATH KOHKPETHBIC
CUTYaLlUH.
[TpumeHsITH 3HAHUA O
SIBJICHUH CMa4YMBaHUS U
HECMadYMBaHUA,
KaMUIIPHOCTH B OBITY.

AHanu3upoBartb 1
nepepabaThIBaTh
MOJTYYCHHYIO
nHPOPMALIIIO B
COOTBETCTBHHU C
ITOCTABJICHHBIMHU
3a]]auaMH, BbIJICIISTh
OCHOBHOE COJIepKaHne
MPOYUTAHHOTO TEKCTA,
HAXOJUTh B HEM OTBETHI

Ha MOCTaBJICHHbIE
BOIPOCHI M U3J1IaraTh €ro.
HaOmronaTs, BEIIBUATATE

TUIOTE3bI, JeaTh

YMO3aKITIOYECHHS.

CaMocTosTENbHO
MpHOOpETaTh HOBBIC
3HAHUS U TPAKTHYECKUEC
YMCHHSI.




BCIIICCTBA.

7. Kanumsgpaocts. Hanuune

MEHHCKA.
ArperaTtHble COCTOSHUS ArperaTtHbl€ COCTOSHUS Obmwem u popma TBepAbIX OOBACHATD pazIUyUs AHanuzupoBaTb CBOWCTBA
BelecTBa. Paznnuns B BEILICCTBA. TeJ, )KUAKOCTEH M ra3oB. | TBEPABIX TEI, JKUAKOCTEH Tel.

CTPOEHUH BELIECTB. Paznuuue B pacnonoxxenue u | CBOMCTBO ra3a 3aHUMAaTh 1 Ta30B.

B3aUMOJICUCTBUE MOJICKYJL.
TBepnoe, )xuaKOE U
ra3000pa3HOe COCTOSTHUE
BemiecTBa. CBOICTBA BEIICCTB
B Pa3HBIX arperaTHBIX
cocrossuusx. OObsICHEHHE
CBOIICTB T'a30B, *KUIKOCTEH 1
TBEPJBIX TEJT HA OCHOBE 3HAHUH
0 Mosekynax. OCHOBHBIE
nojoxxenns MKT.

.CkuMaeMOCTb BEIIECTB B

BECh MPEIOCTABIICHHBIN
00BeM.
.CBOIiCTBO TeKydecTH
KUIKOCTH.

Pa3JIMYHBIX arperaTHbIX
COCTOAHUAX.

Co3naBath MOJIEIN
CTPOEHHS TBEPBIX TElL,
JKUJIKOCTEH, Ta30B.
OOBSICHATE CBOKMCTBA
BEUICCTB B PA3IMYHBIX
arperaTHBIX COCTOSTHUSIX
Ha ocHoBe MKT cTpoenns
BEIISCTBA.

Hcnons3oBaTh paHee
MOJTyYCHHBIC 3HAHUS JIJIS
00BSICHEHHS SIBJIEHNM,
OIICHUTH OTBET TOBAPHIIA
OIMCHIBATH CTPOCHUE
KOHKPETHBIX TEI.

10 «CBeneHus 0 [ToBTOpEHHE OCHOBHBIX YuacTBOBaThH B OcBoeHue MpUEMOB
BEIIIESCTBEY nonoxxkennt MKT n ux
MTOBTOPUTEIHHO-

00001arnmi ypok

OIBITHBIX 00OOCHOBAHUH,
CBOICTBA BELIECTBA B TPEX
arperaTHhIX COCTOSIHUAX U UX
O0BSICHEHHE C TOYKH 3PEHUS
MOJICKYJISIPHON TEOPUH.
CucremaTtu3alyst UMEIOLTNXCs
3HaHUU MO TeEME
«llepBoHayanbHbBIE CBEIEHUS O
CTPOCHHH BEIIECTBAY.

JMCKYCCHH, KPAaTKO 1
TOYHO OTBEYATh HA
BOITPOCHI, HCIIOTb30BATh
CIPaBOYHYIO JIUTEPATYPY
U JIpyrue UCTOYHUKH
nHpOPMAaLIUH.

CUTYAIIUsIX, OBJIA/ICHHE

JEUCTBUH B
HECTaHIAPTHBIX

ABPUCTHICCKUMHU
METOJIaMH peIIeHuUs
npoOJeM.
MotuBanusa
00pa3oBaTeNbHOI
JIeATSIIBHOCTH




Pa3nen 2. B3anmoneiicrBue e (21 vac)
OcHOBHBIE BUABI 1eATETHHOCTH YYEHHKA: PACCUUTHIBATH ITYTh U CKOPOCTh TeJIa P PABHOMEPHOM JIBUXKCHHUH. M3MepATh CKOPOCTh PAaBHOMEPHOTO JIBUYKEHHMS. VI3MepsTh

Maccy Tesna. M3MepaTs II0THOCTh BeulecTBa. M3MepsTh crilbl B3aUMOJICHCTBUS IBYX Tell

Paznmuuate mmoHATHS

[IpuoGperenue onbita

Ompenenenue

MexaHn4ueckoe

aHaimza u orbopa

CpEIHEN CKOpOCTH
JIBVDKCHUS).

M3MEPEHUs CKOPOCTH.

CpenHsist CKOPOCTb

€IMHAIIBI CKOPOCTH B

cuctemy CH.

TUIIOTE3Y, CaMOCTOATEIIbHO

IMPOBOANUTH USMEPCHUS, 1€JIATh

11 Mexanuueckoe
JIBIDKCHUE. MEXaHUYECKOTO JBIKCHUS, nBwxenue. Temno TPACKTOPUU U MTPOUIEHHOTO
PaBHOMEpHOE 1 BH/IbI IBMKCHUSA, €IMHUIIBI | OTcueTa. MaTepuanbHas | IMyTH, IEPEBOANTH KpaTHBIC WHPOPMAITUH C
HEPaBHOMEPHOE MyTH. Touka. TpaekTopus. Y JIOJIbHBIC €IUHUIIBI B KCTIONBh30BAaHUEM PA3TUYHBIX
JIBIKEHHE. OTHOCHUTENEHOCTD [Tyte. Equnuisr OCHOBHYIO €IMHHUILY ITyTH. HMCTOYHUKOB M HOBBIX
JIBIDKCHHSL. M3MEPEHHUS ITyTH. dopmMupoBaHue “H()OPMAITMOHHBIX
Paznuunble TpaekTopHH OTHOCHUTENEHOCTD MIpeICTaBICHUH O TEXHOJIOTUHN I PEUICHUS
JIBUDKCHUSL. MEXaHUYECKOT0 MEXaHUYECKOM JIBIKCHHUU MO3HABATENBHBIX 3a/1a4.
J: paBHOMEpHOE U JIBUKECHHUS. T€J U €r0 OTHOCUTENBHOCTH. OBnanenue cpeacTBaMu
HEPABHOMEPHOE JIBHKCHHUSL. CocrosiHue OKOsI. IIpoBoauTh OMUCAHUSl JIBUXKCHUSL.
Temno otcuera, KJIacCU(UKAIHIO JBYKESHUN
MarepuanbHas TOYKa, 0 TPACKTOPHH U ITYTH.
TpacKTopus, DopMHUpOBATH YMECHUS
MIPOMACHHBIN ITyTh, BBIIIOJIHATH CXEMBI U
paBHOMEpHOE rpaduku. 3HaTh
HEpaBHOMEPHOE OTIUYHUTENHHBIE PU3HAKA
JIBIDKCHUE. PaBHOMEPHOTO U
HEPaBHOMEPHOTO
JIBYKEHHSI,
MPAMOJIMHENHOTO 1
KPUBOJIMHENHOTO
JIBKEHHUS.
12 Cxopocts. Enunuiis CxkopocTts. Enunuiiet dusnueckas BeIUYNHA TTonw3oBaTbCcsa TadIMUIIEN ANleKBaTHO pearupoBaTh Ha IIratus
CKOPOCTH. W3MEPEHHS CKOPOCTH. «CKOPOCTBY. CKOpOCTEH, CPaBHUBATh HYXJIBI IPYT'UX, INIAHAPOBATh | J1a00PaTOPHBIN,
Jlabopamopnasn IlonsiTHe 0 BekTOpax. PaBHOMEpHOE U CKOPOCTH Pa3jNYHbIX TEJN. | UCCIIEAOBATENbCKUE ACUCTBUS, | MeXaHUYecKas
paooma Ne 3 Pacuer mytu u BpeMeHU HEPaBHOMEPHOE CpaBHuBaTh rpaduKu oopMIIATH Pe3yabTATHI CKaMbsi, OpycoK
«3mepenue nBrokeHnst. CpeaHsas nBIKeHue. Popmyna JIBH>KEHU S, TPOBOAUTH HU3MEPEHUI, PACUETOB. JICPEBSIHHBIN,
CKOPOCTH. CKOpPOCTb. pacuera CKOpOCTH anredpanveckue Co0bro1aTh TEXHUKY 3JIEKTPOHHBIN
J. ABrxeHue MoJieu PaBHOMEPHOIO peoOpazoBaHus B (OopMyIie 0e3011acHOCTH, CTaBUTh CEKYHAOMEp C
aBTOMOOMIIA (pacuer IBIKeHUA. EnuHuiibt CKOPOCTH, MIEPEBOIUTH Mpo0JIeMy, BBIIBUTATh JIAaTYNKAMH,
MarHUTOYIIPaBIIsie

MBIC TCPKOHOBBIC
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HEPAaBHOMCPHOT'O

JIBWKeHus. Paznuanbie

CKOpPOCTHU ABUKCHUSA
(Tabmmra).

dopmyna s pacuéra

CKOPOCTH JIBMKCHUS
tena. ['paduxu
JBYDKCHUS, €IUHUIIBI
CKOPOCTH.

CKaJ'I)IpHaSI BCIINMYHHA,

BCKTOpHAs BCJINYWHA,
CpeaHsasa CKOPOCThb.

[IpencraBUTh pe3ysbTaThl
M3MEepeHus B BHe TaOMHII,
rpaduKoB.
[IposBiATH
CaMOCTOSITETIBHOCTh B
MPHOOPETCHUH HOBBIX
3HAHWUH U PAKTUYECKUX
YMEHUH;

YMO3aKJIFOUCHHSI.
Pa3BuBaTh BHUMATEIHLHOCTD,
COOPaHHOCTh U aKKYpaTHOCTb
B TPOIIECCE BHIMOIHECHHS
pabotsl. Micrionb3oBath
MPHOOPETCHHBIC 3HAHUS U
YMEHHSI IS 00€CIIeUeHUS
0€30MacHOCTH CBOEH KHU3HU.

JATUYNKU
CeKyHJIoMepa

Pacuer nyru u BpeMenu
JBIKeHMs. Perenne
3a/ad.

IIyTH ¥ BPEMEHH NPU
PaBHOMEpPHOM U

JBUKCHUA.

HEPaBHOMEPHOTO
JIBHOKEHUS.
3.Hcnone3oBanne
Pa3IMYHBIX €IUHUII

U CKOPOCTH.

BriBog popmyn miist pacaera

HEPaBHOMEPHOM JBIKEHHU.
1.Pacuer ckopoctu, myTH,
BPEMEHU PaBHOMEPHOTO

2.Pacuer cpemHel CKOpOCTH

WU3MEpEHUS ITyTH, BpEMEHN

DOopMyJIBI CKOPOCTH,
IIyTH U BPEMEHH.
Enununer ckopoctu,
IIyTH U BPEMEHU,
rpaduKy 3aBUCUMOCTH
CKOpPOCTH U TIyTH OT
BpEMEHU.

Pemate 3amauu 1 kpaTko
3aIlMCBIBATh WX, PELIaTh
rpaduyecKue 3a1a4un
(mocTpoeHue U YTEHUE).
Ha ocnoBe ananu3sa 3amaq
BBIZICTIATH (PU3UYECKHE
BEJINYHUHEL, (DOPMYIIBL,
HEO0XOIUMBIE [T PELICHUS

Y IPOBOJIUTH PaCUETHL
IIpuMeHATh TeopeTHYECKHE
3HaHU 110 (PU3MKE Ha
IIPaKTUKE, pelaTh
(m3nueckue 3a1a4mM Ha
IMPUMCHCHUC IMOJTYUCHHBIX

3HaHUU.

[Tonp30BaThCs

KaJIbKYJIATOPOM, TabJIMaMu
B yueOHUKE, BIaJeTh

NpuéMaMu yIpOLIEHHBIX

BBIYMCIICHUN.
Hayuntscs npaBuibHO
oopmMIATh perieHune 3agay.
Pa3BuBaTh yMeHUA U
HaBBIKH 110 IEPEBOY
€IMHULL, YMEHUIO BBIPAXKaTh
HEM3BECTHYIO BEJINUMHY.

®dopmuporanue 3hHEKTUBHBIX
TPYIIIIOBBIX O0CYXICHUMN,
pa3BUTHE BHUMATEILHOCTH
COOpaHHOCTH M aKKYPaTHOCTH.
PasBuTHE MEXITPEIMETHBIX
CBsI3EH,
(dbopMupoBaHHE YMECHUS
OTIPEIEIISATh OJHY
XapaKTePUCTUKY JBHIKCHHUS
4epes JIpyrue.

[MIraTus
na0opaTopHbIH,
MeXaHH4YecKas
CKaMbsl, Opycok
JIEpPEBSAHHBIN,
AIEKTPOHHBII
CEKYHIOMEp C
JaTYNKaMH,
MarHUTOYIpaBJsie
MbI€ T'€pPKOHOBBIE
JaTYUKH
CeKyHoMepa
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SBneHue nHEpLUUH.
Pemienne 3anay.

CyTb SBIICHUS HHEPIHH
OmnsiT 1o puc. 41 B
yueOHUKe.
Konebanune masTHHKA.
SBnenvie uHepun (KyKia
Ha TEIIKKE).
@akThl, NPUBOIAIINE K
BBIBOJTY IS U3MCHEHUS
CKOpPOCTH TeJa
OTHOCHTEILHO 3eMJIH
HEOOXOINMO IEHCTBHE
NIpyTUX Ten. [[Bmkenwne mo
WHEPIINH.

[ericTBue npyroro tena.

Wnepnus.

I'. Tamanei.
[IprunHBI N3MEHEHUS
CKOpOCTH TeJ. SIBneHue
nHepuuu. [posiBienue
WHEPLUH B TEXHUKE U
OBITY.

Haxonute nposiBieHue
WHEPLUHU B OBITY M TCXHHKE,
OTnuuath sIBICHUE HHEPIIHN
OT apyrux (us. mporeccos,

aHAJIM3UPOBATH SIBJIICHUS,
(hopMupOBaThH IPAaBUIIHHBIN
OTBET, 000CHOBHIBATh.
YMEHUS IPUMCHSATH
TEOpEeTUIECKNE 3HAHUS 110

(u3nKe Ha TPAKTHKE,

pemaTth (GU3NIECKUEe 3aaun
Ha TIpUMEHEHE
MOJTyYCHHBIX 3HAHUH.

Pa3BuTHe yMeHHs BBIpaxaTh
CBOM MBICIIH ¥ CITOCOOHOCTH
BEICITYIIIUBATh COOECETHUKA,
MTOHUMATh €r0 TOYKY 3PCHHUS.
DopMHUPOBAHUE YMEHUS
Ha0JII01aTh U
XapaKkTepu30BaTh GPU3HUECKHE
SIBJICHUSL, JIOTHYECKH MBICIIUTh
®opmMHUpOBaTh LIECHHOCTHBIE
OTHOIICHUS APYT K APYTY,
YUHTEJII0, aBTOPAM OTKPBITHA,
pe3yabTaTam.
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B3aumonelicTBue Tell.

BzaumoneiictBue Ten —
MIPUYMHA U3MEHEHUS UX

CKOpOCTH SIBneHue otnaad.

J1: B3BEIIMBaHUE TEJl HA
PBIYAKHBIX BECax,
B3aHMMO/ICUCTBHE TEI.

[ JI] cTp. 195-202
1.OmerTHI IO pHAC. 43 B
yueOHUKe.
2.BzanmogeiicTBre
MOJIBIKHOTO TEJIa C
HEIOJIBUKHBIM (I[BUKCHUE
LIapHKa 110 KeJo0y).

IlonsiTue o
B3aMMO/ICHCTBUH TEIL
WneprHocTth Ten. Macca.
CpaBHeHHE Macc Tell.
Enunnner maccel. Beckr.
PazBurue ymenuii u
HAaBBIKOB I10 TIEPEBOTY
€IMHUII.
Bzanmoneiicteue
M3MEHEHUE CKOPOCTH.
BzanmoneiicTeue Ten.
Pesynbrar
B3aMMO/ICHCTBHSL.
SIBiieHue OTIa4u.

[IpuBonuTH NpHUMEpPHI
W3MEHEHUSI CKOPOCTH TEI
MIPH B3aUMOICHCTBUMU.
Henats BBIBOIBI 110
pe3ynbTaTy
B3aMMO/ICHCTBHS TEIL.
DoppMUPOBAHKE YMEHUS
BBIICIISITh B3aMOICHICTBHUE
Cpely MEXaHUYECKUX
SIBIICHUI;
OOBSCHATH SIBJICHHS
MPUPOJIbl U TEXHUKH C
TMOMOIIBIO B3aUMOICHCTBUS
TEN.

Pa3BuTne MOHOIOTHYECKOM U
JINATIOTHIECKON pedn,
OBJIAJICHUE YHUBEPCATLHBIMU
y4eOHBIMU ACUCTBUSAMU IS
O0OBSICHEHHS U3BECTHEIX
¢axroB. PazButre ymeHuit u
HaBBIKOB MPUMEHEHUS
MONTyYEHHBIX 3HAHUN JIS
pelIeHUs] IPaKTUYECKUX 3a1a4

MMOBCEIHEBHOM KH3HH.
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Macca tena. EnpHuns:
Macchl. M3mepenue
MAacCBhL.

TMoHsATHE MAcChI KaKk
(hM3MYECKO BETUUNHBI,
COOTHOIIICHUE ¢JTUHHUIT
MacChl, METOJIbI K3MEPEHHUS
MAacChI.

Bonee uneptHo,
MEHEe UHEPTHO,
WHEPTHOCTb,
Macca Te’na,
MUJUTATPaMM, TPaMM,
KWJIOTpaMM, TOHHA.

[onb3oBaThCs Becamul 1
IMPOU3BOJUTH PaCUYCThI
MAacchl TeJa.
INonb3oBaThes Tabmuiel B
yueOHuKe, paboTaTh O
CIIPAaBOYHOM JIUTEPATYPOU.
IIpopomxuTe

OcBoeHue MPUEMOB JIEUCTBUN
B HCCTAaHJAPTHBIX CUTyallusiX,
OBJIaJIEHHE YBPUCTUYECKUMHU
METOJIaMH PEIICHUS TIPOOJICM.
MortuBanus 00pa3oBaTenbHON
JeSITeIbHOCTH Ha OCHOBE
JMYHOCTHO-

(hopMUpOBaHUE YMCHUS

OPHUCHTUPOBAHHOI'O IMOJAX014,

Ha6op Ten pasnoit
Macchbl,
AIIEKTPOHHBIE
BECHI




XapaKTepru30BaTh

OBitazeHre HaBBIKAMHA

B3anNMOJEHCTBHUE TE

[IpuobpeTeHue onpiTa

HaGop Ten pa3Hoi

18

Jlabopamopnasn
paoomahe 4
«M3mepeHne Macchl
TeNa Ha PHIYKHBIX
BECAX»

IIpaBuiia B3BEIMBAaHUS Ha

(buznIeckuMu TpuoOpamH.

PBIYaKHBIX BEcCax.
Pa3Butue ymenuit u
HAaBBIKOB paboTHI C

3aKpenuTs yMEHUs
HEepeBoia €JMHULL MacChl.

JIAHHBIX B BUJIE TaOJIUIIEL.

1.Mcnonb3oBanue
PBIYaKHBIX BECOB JIJIS
OTIpEIeIICHHS MaCChI
Tena.
2.3amnmch pe3yabTaToB
W3MEPEHUN C yUETOM
MTOTPEIIHOCTEN.
3.IlpencraBnenue

4. Vcnonb30BaHue
Pa3IUYHBIX ¢TUHHIT
M3MEPEHUS MaCChI.
5.0dopmienue oTaera
IO TPO/ICTAHHOM padoTe.

padoThI ¢ PU3MUECKUM

3HAHUU U MPAKTUYCCKUX

DopMHUpPOBAaHUE YMEHUS
[lomb30BaTHCS phIYaXHBIMHU

BecaMHu ¥ HaOOPOM T'HPb U

BBIBObI, IIOHUMATh CMBICT
paboThI, B3BEIITUBATH JIFOOBIC

000pyTIOBAaHHEM.
PazButue

CaMOCTOSITEIIBHOCTH B

NpUOOPETEHHH HOBBIX

YMEHUI.
CpaBHMBATb MaccChl TeJl

Pa3HOBECOB
Jenats 00001IEHUSA 1

P
Tena

ITonp30BaTeCs TaOIALIEH

paboThl B rpynmnax, yMeHue
BCTYNATh ¥ BECTH JHAJIOT.

CTpyKTYpupOBaTh TEKCTHI,
BKJIIOYasi yMEHUE BBIJEIATh
IJIABHOE U BTOPOCTETIEHHOE,

OITMCHIBAEMBIX COOBITHIA.

CaMOCTOATEIIbHO ITPOBOANUTD

[JIABHYIO UJICIO TEKCTA,
BBICTPaNBAaTh
IIOCJICIOBATCIHHOCTD

CraButs mpo0iemy,
BBIIBUTAThb THIIOTE3Y,

HU3MCPCHUS, ACIIATh
YMO3aKJIIOYCHUA.
a3BUTHC BHUMATCIbHOCTH,

COOPaHHOCTH M aKKYPaTHOCTH.

DopMHpPOBAaHUE YMEHUS

MaccCHI,
3JIEKTPOHHBIC
BECHI
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IImoTHOCTE BemiecTBa

IlonsaTre IOTHOCTH,
J: Terma paBHOM Macchl,
paBHOTO 00BEMA.
1.JlemoHCTpaIus TBEPABIX
TeJ OJJUHAKOBOI'0 00beMa,
HO Pa3HOM MAaCCHI.
2.CpaBHeHre 00HEMOB
MEJIKMX I'BO3EN U KYCOUKOB
Oymaru, ypaBHOBEILICHHBIX
Ha phIYaXKHBIX Becax.
3.JleMoHCTpaysl TBEPABIX
TEJI OAUHAKOBOM MacChl, HO
pasHoro oosema.

IlonsiTHe IOTHOCTH
BEIIECTBA.
EvHUILIBI I0THOCTH,
(hopmyIia MIOTHOCTH.
dopMmyiia 1Js pacyeTa
TIOTHOCTH. EmiHAIBL
WU3MEPEHMS ITIOTHOCTH.
IInoTHOCTH pa3IUyHbIX

BeriecTB (Tabmuia

IJIOTHOCTEH, IEPEBOAUTH
€/IMHUIIBI TTIOTHOCTH.
CpaBHUBATH TIOTHOCTH
Ppas3IM4YHbIX MaTCpHAJIOB,
10JIb30BATHCSI TAOJIMIIAMH.
Brrsicuenne ¢uznueckoro
CMBICJIA TUVIOTHOCTH.
dopmupoBaHue yOeKACHUS
B 3aKOHOMEPHOM CBS3U U
MM03HABAEMOCTH SBJICHUI
HPUPOIBI, B 0OBEKTUBHOCTH
HAY4YHOT'O 3HAHUSL..

KoMMyHMKaTHBHBIE YMEHUS
JIOKJIa/IbIBATh O PE3yJIbTaTax

JlaBaTh OIpEEICHUE
MOHSTHUSM, aHATU3UPOBATH
CBOMCTBA Tel.

CBOCTO UCCIICAOBaHMA.
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Pacuer maccel 1 00beEMa
Tela IO €ro MJIOTHOCTH.

dopMyiia U HAX0XKICHUS
Macchbl 1 00beMa. ExnHuib
Macchl Tea U o0beMa.

1.PacueTr Maccel o
HU3BECTHBIM IUIOTHOCTH U
00BeMy.
2.Pacuer 00BpeMa 110
N3BCCTHBIM MAaCC€ U
IUIOTHOCTH.
3.Pacuert IJIOTHOCTH IO
M3BECTHBIM Macce U
00Bemy.
4.Mcnons30BaHue
Pa3IUYHBIX ¢THHHMIT
IIJIOTHOCTH.
5.Hcmiomp30BaHme
TaOIULBI INIOTHOCTEIA.
6.Mcnonb3oBanue
Pa3IUYHBIX €IUHULL
M3MEPEHUs] MacChl U
o0bema.

Boeraucisats Maccy U 00beM
T€Ja MO €ro MIOTHOCTH;
MPaBUIBHO OPOPMIISITH

3a7ayu.

Brnaners paimonanbHbIMH,
BBIYUCIIUTENBHBIMU
HaBbIKaMH, aHAJIM3UPOBATH
pe3yabTaThl PabOTHI.
®opMyIHpOBATh U
OCYILECTBIITD JTallbl
peleHns 3aaay.
[IpumeHsTh oy4eHHbIE
3HaHUA AJIS PELICHUS
MPaKTHUYECKUX 3a/1a4 B
TIOBCETHEBHOM KN3HH

OcyIecTBIATh B3aUMHBIH
KOHTpOJIb, OKa3bIBaTh B
COTPYAHUYECTBE
HEO00XOINMYIO
B3aUMOITOMOIIIb.
CdopmupoBaHHOCTH

MMO3HABATCIIbHBIX UHTCPCCOB U

MHTEIUICKTYaIbHBIX
CHOCOOHOCTEH .

HaGop ten
pa3HoOIl Macchl,
MEH3YpPKa,
AIIEKTPOHHBIE
BECHI
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Jlabopamopnas
paoomahe 5
«M3mepenue oobeMa
TEI»

[TpaBuia nmonp30BaHUs
M3MEPHUTEITHHBIM
UWJIAHJIPOM U MEH3YPKOH.

1.Mcnionb30Banue
MEH3YPKH JUIs
orpeencHust oobeMa
TeJa HENPaBUIIbHON
(hopMmBI.
2.3amnmch pe3yabTaToB
W3MEPEHU C y4eTOM
[IOIPELIHOCTEN.
3.IlpencraBienue

IAHHBIX B BUJE TAOJMIIGL.

4 .Vcnons30BaHue
Pa3IMYHBIX CAUHUI]
M3MEpPEHMS MaCCHL

5.0dopmiieHre oTueTa

IO TIPOJIETaHHOM padoTe.

U3mepsaTs 00beM Tena
HENPaBUIILHOU (POPMEI C
IMOMOIIbIO U3MCPUTCIIBHOI'O
WIMHIIPA U MEH3YPKH.
OBnazneHne HaBbIKAMU
paboThI C PU3UUESCKUM
000pyTIOBaHHEM.
Co0bmro1aTh TEXHUKY
0e3omacHoCTH.
CaMOCTOSATENBHOCTD B
MPUOOPETEHUH HOBBIX
3HaHUM U IPAKTHYECKUX
YMEHUM.

dopMupoBaHUE YMEHUN
paboTarth B rpymre ¢
BBIIMOJIHCHUEM Pa3IMYHbIX
COLIMAJIBHBIX POJIEH,
MIPEJICTABJIATh U OTCTAaNBaTh
CBOM B3TJISIIBI M YOCIKICHUS,
BECTHU JTUCKYCCHIO.
Pab6orars B KOJIIIEKTHBE U
VHIWBUIYAITHHO, JENaTh
YMO3aKJIIOUCHHUE.
CTaBUTH MIPOOIIEMY,
BBIJIBUTaTh TUIIOTE3Y,
CaMOCTOSTEIHHO TPOBOTUTH
U3MEPEHHUs], JeNNaTh
YMO3aKITIOUEHUS
BBIpaXXaTh CBOM MBICIIA U
OITMCHIBATH JICHCTBUS B
YCTHOU Y MUCbMEHHOMN peyHu.

HaGop Ten paznoi
MAacChl, MEH3YPKa,
AIICKTPOHHBIC
BECHI
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Jlabopamopnas
padomake 6
«Ormpenenenue
TJIOTHOCTHU TBEPOTO
TeJa

®dopMyna mIOTHOCTH,
COOTHOILIECHHUE MEKAY
€IMHUIIAMU TIIOTHOCTH,
Macchl 1 00beMa.
[oHsTHE MIIOTHOCTH
BeecTa. @opMyna st
pacuera IIOTHOCTH.
Envuuipl usmepenus
wiotHocTyu. [IoTHOCTH
Pa3MUYHBIX BEIIECTB
(Tabnuua).

1.M3mepenune oobema
TEJ HePaBHILHOM
(hOpMBI IPH TTOMOIITH
MEH3YPKH.
2.13mepenue Macchl pu
TIOMOIIIN PBIYAKHBIX
BECOB.
3.Boimnonsenue
KOCBEHHBIX M3MEPEHUH
Ha [IPUMeEpe U3MEPeHHS
IUIOTHOCTH BELLECTBA.
4 .3anuch pe3yabTaToB
U3MEPEHUN C yIETOM
IIOIPELIHOCTEN.
5.1IpencraBnenue
JAHHBIX B BUJE TaOJMIIBI.
6. Odbopmnenne orueTa
10 IIPOAIETIaHHOI paborTe.

Onpenenars MI0THOCTh
TeNa Mo U3MEPEHHON Macce
U 00BbEMY.
OBnazneHre HaBBIKAMU
paboThl ¢ GU3NUECKIM
000pyIOBaHHEM.
CaMoCTOSITENHLHOCTD B
MPHOOPETCHUH HOBBIX
3HAHUH U MPAKTHICCKUX
YMEHUI.
Co0limo1aTh TEXHUKY
0e30IacHOCTH, CTaBUTh
npo0iemMy, BEIIBUTATh
TUIIOTE3Yy, CaMOCTOSATEIBHO
MIPOBOMTH U3MEPCHUS,
JIeNaTh yMO3aKIIOUCHHUS.

dopMUpoBaHUE YMEHUN
pabotath B rpymie c
BBITOJTHEHHUEM Pa3IMYHbIX
COLIMAJIBHBIX POJIEH,
MIPEJICTaBJIATh U OTCTAaUuBaTh
CBOM B3TJISIABI U YOCKICHHUS,
BECTH TUCKYCCHUIO.
CpaBHUBATH MOJTy4YEHHBIE
3HAYEHUs DKCIIEPUMEHTA C
TaONMUYHBIMU, BIAJACTD
HaBBIKAMH CAMOKOHTPOJISL.

Ha6op Ten pa3Hoi
MacChl, MEH3YPKa,
3JICKTPOHHBIC
BECHI




OBnanenne HaBbIKAMU
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Koumponvnaa paboma

Nel
ssMexanuueckoe
osuicenue.
IThomnocmo,,

N TUIIUYHBIX HCJOYCTOB B

BrisiBnenue ypoBHA
[IOJTOTOBKU yJalUXCsl

M3y4eHHOM MaTepHase.

PE3YJIBTATHl CBOUX AEHCTBUM.
®opmHupoBaHKE HEHHOCTHBIX

CaMOKOHTPOJIS U OLIEHKU
PE3YNIBTaTOB CBOCH

NI TENbHOCTH, YMEHUSIMHI

MPEABUACTh BO3MOXKHBIE

OTHOLLUEHUH K pe3ybTaTam
o0yJeHusl.

24

Cuna. SIBnenne
TaroteHus. Cuia
TSAKECTH.

CI/IJIa-HpI/I‘{I/IHa N3MCHCHMUA

MOCTPOCHUST BEKTOPA CHIIBI.

cune. Enuanie! cunsl. Cuita

CKOpPOCTH; IMMOPAAOK

IIprumHEl N3MEHEHN
ckopoctu Tena. [lonsitue o

- BEKTOPHAsI BEJIMYHHA.
Crnoxenue cun
HanpaBJICHHBIX IO OAHON | B
OpSIMOH.
PaBnonelicTByromas cuna.
1.IIpranHbl N3MeHEeHus c
CKOpOCTH Tea.
2.0mbITH IO puc.55,56
yueOHUKa.
3.IlageHne MeTaIIMYECKOTO
IIapHKa, TOABEIICHHOTO Ha
HUTH IIOCJIC ICPCIKUTAHUA
HUTH.

[Iprunna u3mMeHeHus
ckopoctH Tena. Cuna —
Mepa B3aUMOJIEUCTBUSA

HaIpaBJICHUEC U TOYKa

TSDKECTI». 3aBUCUMOCTh

TCJIa U OT PpaCCTOAHUSA 0

YckopeHre CBOOOTHOTO

Ten. Monyis,

MPUIOKEHUS CUJIBL.

Enunauie! u3mepenus
cuibl. SIBnenne

CEMHUPHOTO TATOTCHUSI.
Ilonsarue «cua

WITBI TSDKECTH OT MAacChI
MTOBEPXHOCTH 3EMJIH.
SBnenue cBOOOIHOTO

naacHus Teia.

naJicHus.

[IpuBoauTh NpUMEpPHI
JIEHCTBUS Pa3IUYHBIX CUJL,
MPUMEHSATH TIPABUIIHHYIO
TEPMUHOJIOTHIO.
YMETh CTPOUTH BEKTOP
CHUJIBL
dopMHUpOBaHUE YMEHUN
HaOIIroAaTh, 1ENIaTh
BBIBOJIBI, BBIICIIATH IJIABHOE,
IIJIAHUPOBATH U TIPOBOUTH
3KCIIEPUMEHT.
DopMHPOBAHUE YMEHUS
BBITIOJHSTh PHCYHKH,
aKKypaTHO U IPaMOTHO
JleaTh 3aluCy B TETPAIIX
Hcnonp3oBanue 3HaHui 0
CUJIC TSDKECTU JUIA
00BSICHEHHSI HEKOTOPBIX
SIBJICHUH U3 )KU3HU.

MMOHMMaHUE Pa3INInil MEXIY

[Ipuobperenne omnpiTa

CaMOCTOSITETILHOTO MTOUCKA,

aHajm3a u oroopa
uHpopManuy;

UCXOIHBIMHU (paKTaMH U
TUIOTE3aMH JIJIsl UX
00BSICHEHHS.
Paccyxnars, ananuzupoBatb
pas3JIn4HbIE CUTYaIUH.
IlonnMate cMmbICH
(hU3HYECKUX 3aKOHOB,
PacCKpBIBAIOLINX CBS3b
W3Y4YECHHBIX SIBJICHUI.

IItatus ¢
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Cuia ynpyrocta. 3akoH
T'yka.

BcemupHoe Tsarorenue.
Cuna TspKecTH — 4aCTHBIH
Clydail BCEeMUPHOTO
TarotreHus. [lpnunna
BO3HHKHOBEHHSI CHITBI
yrpyroctd. 3akoH ['yka ams
YIPYTUX aeopMaruii.
1.Buner nehopmartuii.
2.Kone6anus npy>kMHHOTO
MasITHUKA.
3.JleiicTBHE POTaTKH.

yrpyroctu. Jedopmanns

Cuna ynpyrocru.
IIpumepst
BO3HHNKHOBCHHS CHUJI

u ee BUJBL. 3aKkoH ['yka
TUISL YTIPYTHX
nedopmarmii. [Ipumepst
MPAaKTHIECKOTO
MPUMEHEHUS 3aKOHA

I'yka.

BriBonuth u3
9KCHEPUMEHTAIBHBIX
(haKTOB M TEOPETUICCKUX
Mojenel puznaeckue

3aKOHBI

[IpuBoauTs:
A) puMepbI JeHCTBUS CUIT
TSKECTH U YIIPYTOCTH.
B) npumeps! npakTHYECKOro
puMeHeHus 3akoHa ['yka.

OcBoeHue MPUEMOB JICHCTBUN
B HECTaH/IAPTHBIX CUTYAIUAX,
OBJIaJICHUE IBPUCTHUCCKUMH
METOJIaMH1 PeIIeHus MpolIIeM.
Ha6monaTh, cpaBHUBATE,
00BSICHATH HAOITIOaeMoe.
ONpeaACInTb CUJIbI,
BO3HHKAFOIIUE MTPU
nehopMarium.
[pomomxuTs GopMUpoBaHHE

YMEHHIA HaOJIIO1aTh U

KpEmnexxoMm, Habop
MPY>KuH, Habop
rPy30B, JIMHEIKa,
JTUHAMOMET]




4 Ilnactuueckas u yrpyras
JepopMaIim.

OOBSICHATH (PU3NYECKHE
SIBJICHUSL.
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Bec Ttena. Csizb MexIy

CUJIOH TSKECTH U
Maccoiu Tena.

BBenenue noHsTus «Bec.
Ompenenenre Beca Tena.
Paznmuuusa mexny Becom

TeJla U CUIIOH TSHKECTH.

IlonsiTUa HEBECOMOCTH U

Heperpy3KH.

ITonsarue Beca tena. Bec
Tella, HaXOAILErocs Ha
HEIOABMKHON MITH
paBHOMEPHO
JIBIDKYILICHCS OTope.

[lonnmanue cMmbicia
(hM3MUECKUX 3aKOHOB,
PacKpBIBAIOIINX CBS3b
W3Y4YECHHBIX SIBJICHUI.
DopMUpOBaTh YMEHUS
BBITIOJHSTH PHCYHKH,

AaKKypaTHO U IPaMOTHO
JIeNaTh 3aliCH B TETPAsIX
YMeTs mpuMeHsITh (hopMyITy
MIPU PEIICHUH 3a/1a4.
Paznuuate Bec Tena u cuity
TSKECTH.

OcBoeHue MPUEMOB JICHCTBUN
B HECTAH/IAPTHBIX CUTYaLIUsX,
OBIIaJIEHHE IBPUCTUYECKUMHU
METOJIaMH pPeIIeHus PoOIeM.
YMeTh npaBUIIbHO
(hopMyITUpPOBATh BOMIPOCHI,
CTPOUTH OTBETHI.
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Hunamomerp.
Jlabopamopnasn
pabomakie 7
«I"panyupoBanue
MPY>KUHBI U U3MEPEHHUE
CHJI TUHAMOMETPOM)

Y CTpOUCTBO M IPUHLIMIL
JIEUCTBUS TUHAMOMETPA.
Buasl aunamoMeTpos.
[IpakTuyeckoe npuMeHEHUE
JIMHAMOMETPOB.

JAHHBIX B BUJE TaOJIMIIEL.

1.Pa3nuunbie BUALI
JUHAMOMETPOB.
2.0npenencHue eHbl
JIeJICHUS] IIKaJIb
mpuOOpPOB.
1.M3mepenue pazaimyHbIX
CHJI TIPH TTIOMOLIN
JUHAMOMETpa.

2 .I'pamynpoBanue
TPY>KUHBI.
3.3anmch pe3ynbpTaToB
W3MEpEHHH C y4eTOM
MOTPELTHOCTEHN.

4 IlpencrapneHue

5.0dopmiieHre oTueTa

110 TIPOJIETAHHOM padoTe.

OBnaneHne HaBbIKAMU
paboThI ¢ PU3NIECKUM
000pyTIOBaHHEM.
CaMOCTOSATENbHOCTD B
NpUOOPETEHUH HOBBIX
3HaHUM U NPAKTHYECKUX
YMEHHM.
I'panyunpoBaTh npyxuny,
U3MEPATH CHITY
JTMHAMOMETPOM.

MIPOBOJIUTH U3MEPEHUS, JIENaTh

@opMUpOBaHNE YMEHU
paboTarts B rpyme ¢
BBITTOJIHEHUEM Pa3InYHbIX
COIMAIIbHBIX POJIEH,
MPEACTABIATh U OTCTaNBAaTh
CBOM B3IJISBI U YOSKICHUS,
BECTH JHCKYCCHIO.
Co0bro1aTh TEXHUKY
0Ee30IMacHOCTH, CTABUTE
mpobJeMy, BBIIBUTATh
runore3y. CaMOCTOSTENFHO

YMO3aKJIFOUCHHSI.
CamocrosaTensHO opopMiIATh
pe3yibTaThl paboTEHI.

JuHamomerp ¢
MpeIeioM
n3mepenus 5 H,
MPY>KUHBI Ha
IIJIaHILIETE, TPYy3bI
Mmaccoit o 100 r
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CrnoxeHue OByX CHIL,
HaIpaBJICHHBIX BJIOJb
OHOU MPSIMOIA.

Cua — BeKTOpHas
BEJIMYMHA, TOUKA
MIPUIIOKEHUS CUJIBI,
paBHOJEHCTBYIOIIAs CUJIA.
1.0mmIT C©
JIEMOHCTPALIOHHBIMHU
JUHaMOMETpPaMHU 1O
BBEJICHUIO TIOHATUSA
«PaBHOACHUCTBYIOIIAsL CHID).
2 .V3mepenue
PaBHOJACUCTBYIOLLIEH CHUJI,
JEUCTBYIOLIUX HA TEJIO,
MOTPYKEHHOE B XKHUJKOCTb.

CrnoxeHue OByX CHll,
JIEHCTBYIOUINX BJOJb
OJIHOU MPSIMOM B OHY U
pa3HbIe CTOPOHBI.
Ionstue
«paBHOJEHCTBYIOIAs
cuna». Pacuer
PaBHOACUCTBYIOIIEH CHJI,
HaIpaBJIeHHBIX BJIOJb
OJTHOW MPSIMOM B OIHY
CTOpPOHY U B
MIPOTUBOIIOJIOKHEIE
CTOPOHBI.

VYMeHue 1moap30BaThCs
METOJIaMH Hay4dHOTO
HICCIICIOBAHUS SIBJICHUN
MIPUPO/IBI, TPOBOIUTH
HaOIIOIEHH.
3aKkpericHre HaBBIKOB
paboTHI C TMHAMOMETPOM H
IIKaI0H mpubdopa
pa3BUTHE KPyro3opa
($hopMHupOBaTH YMEHUS
BBITIOJIHATH PUCYHKH,
aKKypaTHO W TPaMOTHO
JICJIaTh 3aIlUCH B TETPAIIX.

dopMupoBaHUE YMEHUN
paboTath B rpymiie c
BBITTOJIHEHUEM Pa3IMYHbIX
COLIMAJIbHBIX pOJIeH,
IPEACTaBIATh U OTCTauBaTh
CBOU B3IJISIABI M YOCKACHUS,
BECTH JHUCKYCCHIO.
JlenaTh BBIBOJIBI,
(hopmynupoBars 11ey,
HaOIIOAAaTh.

[Iratus, peyar,
JIMHElKa, IBa
OJTMHAKOBBIX

rpy3a, 1Ba 0JIOKa,

HUTD
HepacTshKuMas,
JIMHENKa

M3MEpUTEIhHAS,

TUHAMOMET]

29

Cuna tpenus. Tpenwue B
MPUPOJIE U TEXHUKE.
Jlabopamopnasn
padoma Ne8
«HccnenoBanue
3aBUCHUMOCTH CHJIBI
TPEHUS CKOJIbKEHUS OT
CHJIBI HOPMAJILHOTO
JIABJICHUS

Bunel cun tpeHust.
[TpuunHB BO3HUKHOBEHUS
CHWJIBI TpeHHA. 3aBUCUMOCTD
CHJIBI TPEHHS OT Beca Tena.

Ponb cmazku. [Tpumepsl
MIPOSIBIICHUSI CHJTBI TPEHUS B
npupoje, ObITy, M TEXHUKE.

Ponb TpeHns B TeXHUKE,

0opb0a ¢ TpeHueM.

1.Cuna Tpenus
CKOJIb)KEHUSI, TIOKOS 1
BA3KOI'0 TPCHUL.
2.3mepeHue CUiIbl TPEHHS
CKOJIBYKCHUSI TP JIBHYKCHUH
Opycka 1o JiepeBIHHON

Cuna tpenusd. [lpuunnsl
BO3HUKHOBEHMS CHJIBI
TpeHus. Tpenue
CKOJIb)KeHus. TpeHue
KadeHus. TpeHue MmoKosl.
3aBUCUMOCTb CHJIBI
TPEHUS CKOJIbKEHUS OT
Beca Ttena. CpaBHEHHE
CHJIBI TPEHUS
CKOJTBKEHUS C CHIION
TPEHUS KauEHHUSL.

1.CocoObI yBeTUIeHHS
1 YMCHBILICHUS TPEHHUSI.
2 1lapukoBsie U

JIOCKC.

POJINKOBBIE

OgBnazneHre HaBBIKAMHU
paboTHI C PU3UIESCKUM
000pYIOBaHHEM.
CaMoCTOsITENHbHOCTD B
MPHOOPETCHUH HOBBIX
3HAHUH U MPAKTHICCKUX
YMEHUH.
CpaBHUBATH CUIIbI TPCHUSI
CKOJIBXKCHUA U CUITY TPCHHA
KauyeHUs. . BBIMOTHST
YeTKHe, aKKypaTHbIE
PUCYHKH W WILTIOCTPAIIH K
3ajauam.
Pasnuuath BUIBI TPEHUSL.
Hcnons30Bath TpeHHE
(crIocoOBI yBeTHUEHMS),
O0oprba ¢ TpeHreM (CrocoObl

DopMHUpPOBaHUE YMEHUI
pabotats B rpymie c
BBITIOJTHEHUEM Pa3IMYHBIX
COLIMAJIbHBIX POJIEH,
HPECTABIATh U OTCTaUBaTh
CBOU B3IJISIABI M YOCKACHUS,
BECTH JIUCKYCCHIO.
Paborars B MasbIX Tpynmnax.
Co0broaTh TEXHUKY
0Ee30IMacHOCTH, CTABUTH
mpobJeMy, BBIIBUTATh
runoresy. CaMOCTOSTENEHO
MPOBOANUTH U3MEPEHUS, IENATh
YMO3aKJIFOUCHHSI.
CpaBHUBaTh, pacliO3HaBaTh,
pazianvaTh apryMeHTHPOBATb.

HepeBsiHHBII
Opycok, Habop
IPYy30B,
MeXaHUIeCKast
CKaMbs,
JTMHAMOMET]




3.CpaBHEHUE CUJIBI TPEHUS
CKOJIBXKECHUSI U CUITBI TPEHUS
KaucHUsI.
4.3aBHCHMOCTD CHITBI
TpEHUs OT Beca Tena, OT
IIEPOXOBATOCTH
MOBEPXHOCTH.

NOAIIHUITHHUKH.

YMEHBIIICHUS).

30 Jlabopamopnasn
padoma Ne9
«OmnpenencHue MeHTpa
TSXKECTH TIIOCKOU
TUTACTHHBIY.

OnpenensTh MEHTP TSHKECTH
IUIOCKOW IIACTHUHEL.

Ij1aCThuHa
LCHTP TAKECTU

OgBnazneHre HaBbIKAMU
paboThI C PU3UICCKUM
000pyIOBaHHEM.
CaMOCTOSTENBHOCTD B
MPHOOPETCHUH HOBBIX
3HAHUH U MPAKTHICCKUX
YMEHHH.
Co0aronaTh TEXHUKY
0e30IacHOCTH, CTaBUTh
MpoOJIeMy, BBIIBUTATh
THITOTE3Y.

DopMHUpPOBAHUE YMEHUI
pabotath B rpymie c
BBITIOJTHEHUEM PA3IMYHBIX
COLIMAJIbHBIX POJIEH,
HPECTaBIATh U OTCTaUBaTh
CBOM B3IJISIBI U YOSIKICHUS,
BECTH JIUCKYCCHIO.
CamocTOoATENIEHO TPOBOANTH
U3MEpEHUs, IeNaTh
YMO3aKJIFOUCHHSI.

31 KontponabHas pabdora
Ne 2 «BzanmoneiicTBue
TeJD»

OgBnazneHne HaBBIKAMU
CaMOKOHTPOJIS U OLIEHKU
PE3YNBTATOB CBOEH
JIeATENbHOCTH, YMEHUSIMHU
MIPEIBUIETh BOZMOXKHBIE
pe3ynbTaThl CBOUX JICHCTBUIA.
®opMupoBaHKE IEHHOCTHBIX
OTHOIIIEHHH K pe3yJIbTaTaM

0o0yueHUs

Pa3nen 3. [laBiieHue TBepABIX TeJ, ;KMAKOCTel 1 ra3oB (23 uaca)
OcHoBHBIE BU/IbI 1eATEILHOCTH YUeHUKA: 00HAPYKMBATh CyIlleCTBOBaHUE aTMoc(epHoro naeneHus. OObICHATh MPUUIUHBI TUIaBaHus Tel. V3MepsaTh cuiry ApxumMena.
VccnenoBate ycnoBHs MIaBaHMsI TET
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Japnenune. EquHuIib
nasaeHust. CriocoObl
N3MCHCHHUS JaBJICHUA.

CyTb MOHATHSI aBJICHNUE,
€IMHUILIBI IaBJICHMS,
3aBUCHMOCTB JaBJICHUS OT
CHJIBI U TIJIOIIAJTH OTIOPBI.
[Tpuems! yBenuueHus u
YMEHBIIICHUS IaBICHUSI.
3aBUCHUMOCTD JaBICHUS
TBEPJIOTO TeJa Ha OMOpY OT
Beca TeJa, IO OTIOPEI
.OIBITEI, TOKA3LIBAIOIINE,
YTO PE3yNIbTaT ACHCTBUS
CHJIBI 3aBUCHUT OT IUIOLIAIN
OTIOpBI, Ha KOTOPYIO OHA

nerictByeT. Cuia TaBJICHUS.

[Tackan.
JlaBnenune. Equnnia

nasienust — [lackans.

Cnoco0nr 11 |
JTaBJCHHS. 3HAUCHUC
JaBIICHUM,
BCTpeyaronieecs B
MIPUPOJIE U TEXHHKE.

®opmyna p = g

VMeHue 10ab30BaThCs
METOIaMH HAyYHOTO
HCCIIENOBAaHMS SIBJICHHUI
MIPUPOJIBI, TPOBOJUTH
HaOJIIOCHUSL.
VYMenue oTandaTh SIBJICHNE
OT (PM3MYECKON BEITUUUHBI,
JaBJIEHUE OT CHIIEL.
[IpeobpazoBsiBaTh popmyy
JaBJieHUs. Beipaxkats criry
U TUTOIATh U3 HOPMYIIBI
JTaBJICHMSL.

DopMHUpOBAHUE YMEHUM
BOCIIPUHUMATh,
niepepabaThIBaTh U
MPEbSIBISATH HHPOPMAITHIO
B CJIOBECHOH, 00pa3HOH,
CHUMBOJIMYECKOH (hopMax.
AHanmM3upoBaTh U
nepepadaThBaTh
MOJY4YEHHYIO HHPOPMAIIIO
B COOTBETCTBHUHU C
MOCTaBJICHHBIMH 33JJa4aMH,
BBIJICJISITH OCHOBHOE
coJiepKaHuE MMPOIUTAHHOTO
TEKCTa, HAXOAUTH B HEM
OTBETHI Ha [TOCTABIICHHBIE
BOTIPOCHI M M3JIaraTh €ro.
dopMHpOBaHUE
LIEHHOCTHBIX OTHOIICHHUH
JPyr K IPYyry, yYUTEI0;
OTHOIICHHE K (PHU3HKE KaK
JJIEMEHTY
00111€9eNI0BEYECKOM
KYJIBTYPBI.
YuacTBOBaTh B INCKYCCHH,
KpaTKoO M TOYHO OTBEYaTh Ha

BOTIPOCHI.

Jarunk naBneHus,
[ITaTUB, pabovast
EMKOCTb,
TpyOKa, THHEeKa
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Jlabopamopnas
padoma Nel(
«M3mepenne naBieHUs
TBEPJIOTO TeJa Ha

onopy»

OBJ'IaI[eTB HaBbIKaMH
NU3MEPCHUS OaBJICHUA
TBCPAOro TCJia Ha OIopYy.

OBnazeHne HaBBIKAMU
paboThI ¢ PU3MYECKUM
000pyTIOBaHHEM.
CaMocTOATEeNIbHOCTD B
puoOpeTeHNH HOBBIX
3HaHUU U MPAKTHYECKUX
YMEHU.

DopMHUpPOBAHUE YMEHU
paboTaTh B rpyrmre ¢
BBIMOJIHEHUEM Pa3IUnIHbBIX
COIIMAJIbHBIX POJIEH,
MPEJCTABIATh U OTCTAaUBATh
CBOM B3TJISIIBI U YOCXKICHHS,

BECTH JIUCKYCCHIO.
CobmnroaTe TEXHUKY
0e30macHOCTH.
BoIsicHUTE CrIOCOOBI
WU3MEpPEHUS ABIICHHS B

OBITY U TEXHUKE.
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JlaBneHue rasa.

[TprunHBI BOZHUKHOBEHHS
naBieHus raza. CyTh 3aKOHa
Ilackamns, MexaHU3M
JIaBJICHUS Ta3a Ha CTCHKU
cocyna.
1.Pa3nyBanue kamepsI 1O
KOJIOKOJIOM BO3TyLTHOTO
Hacoca.

2 .V3smeHeHre AaBleHHs ra3a
TIpH U3MEHEHUH €TO
TEMIIEPaTyphl W1 00beMa
[TpuunHa naBneHns rasa.
3aBUCHMOCTb JIaBJICHUS
JIaHHOM MaccChl ra3a oT
o0beMa MpH MOCTOSHHON
temmneparype. [lpumenenne
CXKaToro BO3JIyXa —
OTOOMHBIN MOJIOTOK,
MMHEBMAaTHYECKUI TOPMO3.
: naBnenue raza npu
JIBVKECHUH TIOPIITHSL.

[aBneHue rasza
JlIpuunnbt
BO3HHKHOBEHUSI
JIaBIICHHS Ta3a.
3aBUCHUMOCTH JIaBJICHUS
rasa OT TeMIIepaTyphl U
obbema (rpu
MMOCTOSTHHOW Macce).
[puHu paboThl
OTOOMHOTO MOJIOTKA 1
MTHEBMATHYECKOTO
TOpMO3a ( TEXHHUKA)

ITonumanue cMbicia
(U3NIECKUX 3aKOHOB,
PaCKPBIBAIOIIHNX CBS3b
W3YYCHHBIX SBJICHH.

OOBSICHUTE 3aBUCUMOCTD

JIaBJICHUS Ta3a OT €ro

00beMa M TEMITePaTyphI.

OOBSICHUTH TIEpeaavy

JIAaBIICHUS KHUIKOCTBIO U
razoM.

OcBoeHue nprueMoB
JIEUCTBUM B HECTAHIAPTHBIX
CUTYaITUsIX, OBIIAJICHHC
3BPUCTHYCCKUMHU METOIaMU
peteHus mpodeM.
O00011aTh, AeNaTh BEIBOJEI,
BUJIETH Pa3INYUe B
CTPOCHHH BEIIECTRA.
Hcnionb30BaTh HOBBIE
3HAHUA IJI9 O0BICHEHUS
HaOJIIOTAEMBIX SIBICHUM.
CaMOCTOSITENILHOCTD B
MPHOOPETESHUH HOBBIX
3HAHUW W MPAKTUIECKUX
YMEHHH.

JlaTuuk paBiaeHuUs,
IITaTUB, paboyas
€MKOCTb,
TpyOKa, InHeWKa
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3axoH Ilackans.

[Tepenaua naBneHus
JKHIKOCTh U T'a30M. 3aKOH
ITackanst. O0OBsicHEHHE
3akona [lackams Ha ocHOBE
MKT.

3akoH ITackans

YMeHune noan30BaThCs
METOJIaMU Hay4YHOTO
HCCIICIOBAHUS ABJICHUH
MIPUPO/IBI, IPOBOIUTH
HaOIIOIEHUS.
BriBoguTh 13
9KCTIEPIMEHTAIBHBIX
(haKTOB M TEOPETUIECKUX
Mojenen puznaeckue
3aKOHEI.

PazBuTHe MOHOJIOrMYECKOI
Y IMaJIOTMYECKOM peyn,
YMEHHUS BBIPAXKATh CBOM
MBICIIA ¥ CIIOCOOHOCTH

BEICITYIITUBATh COOECETHIKA,

IMOHUMATh €r0 TOYKY
3peHMs, MPU3HABATH IIPABO

JIPYToro 4ejoBeKa Ha HHOE

MHEHHE.
MotuBanus
00pa3oBaTenbHOM

JCATCIIBHOCTH HA OCHOBC

JlaTunk JaBieHUS,
IITaTUB, paboyas
€MKOCTb,
TpyOKa, InHeHKa




JIMYHOCTHO-
OpPHEHTUPOBAHHOT'O
1I0JX0/1a,
YBa)KE€HHE K TBOPLIAM HAYKH
Y TEXHUKH.
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JlaBiieHne B KUIAKOCTU
U rase.

Ilepenaua naBineHus
JKUJIKOCTSIM M Ta3aM.

Pazmmame B 1BMKEHUH
YaCTHII, U3 KOTOPBIX
COCTOSIT TBEpIbIE TENa,
JKHJIKOCTH U Ta3kl.
Ilepenaua naBineHus
JKHIKOCTBIO M Ta30M.
3axon Ilackans.

BrBoanuTs n3
9KCIEPUMEHTATBHBIX
(haKTOB M TEOPETUIECKUX
MoJienelt Gpuznyeckue
3aKOHBI.

PopMupoBaHUE YMEHNUN
BOCIIPHHUMATb,
riepepabaTeIBaTh U
MPEIBABIATH MHPOPMALHIO
B CJIOBECHOM, 0Opa3HO,
CUMBOJIMYECKON (hopMax.
AHaTM3UPOBATh U
nepepadaTeiBaTh
MONYYEeHHYIO HHPOPMAIHIO
B COOTBETCTBHUHU C
MOCTaBJICHHBIMH 33]a4aMHU.
BrIaensaTe ocHOBHOE
coJiep>KaHue MPOUYNTAHHOTO
TEKCTa, HAXOJUTh B HEM
OTBETHI Ha MMOCTaBJICHHbIE
BOTIPOCHI M M3JIaraTh €ro;
yOEXKJICHHOCTH B
BO3MOKHOCTH TTO3HAHUS
MIPUPOABI, B HEOOXOIMMOCTH
pPa3yMHOT'0 HCIIONIb30BaHUS
JIOCTHKEHUH HAYKH U
TEXHOJIOTHIA.
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Pacuer JaBJICHUs HA
AHO U CTCHKU COCYyJa.

Crioco0nI pacueTa JaBIeHUS
Ha JIHO U CTEHKHU COCY/Ia.

YMeHne npuMeHsTh
TEOpPETUIECKUE 3HAHUS 110
(u3nKe Ha IPAKTHKE,
pemath GU3NICCKUE 3a1aun
Ha MPUMEHEHHE
MOJTyYEHHBIX 3HAHUH.

[IpuoGperenue onbiTa
CaMOCTOSTEIbHOIO pacyera
(U3UUECKUX BEIMUNH.
CTPYKTYPHPOBATh TEKCTHI,
BKJIIOYasi yMEHHUE BBIACISTh
[JIABHOE M BTOPOCTEIIEHHOE,
ITIaBHYIO MJIEH0 TEKCTa.
BricTpauBarh
M0CJIE0BATEIbHOCTD
COOBITHUIL.
Pa3BuTHE HAaBBIKOB YCTHOI'O
cuera.




[Ipumenenue
TEOPETUYECKUX MTOJIOKECHUIM
U 3aKOHOB.
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Pemnrenne 3agau Ha
pacder JaaBlICHUsL.

®dopmyna 1 pacueTa

JIaBJICHUS KHUJIKOCTH Ha THO

U CTEHKH COCYZQ, €AVHHLIBI
M3MEpEHUs JaBICHHUSI.

Pemiars kauecTBEHHbBIE U
KOJINUECTBEHHBIC 33a4H 110
teme. Paborats B cucreme
Cu. [IponzBonuts
npeoOpazoBanue GopMy,
€IMHUI] U3MEPEHUSL.
YMeTh NPUMEHSTh
TEOPETUUECKUE 3HAHUS 110
(bM3MKe Ha MTPAKTHKE,
pemats (GU3NIECKHUe 33aa9n
Ha MPUMEHEHNE
TTOJTy4EeHHBIX 3HAHHH.

®opMynHpOBaTh U
OCYILIECTBIISITH TaIbl
peleHus 3anad.

MotuBanusa
o0pa3oBaTebHOI
JIESITETHHOCTH Ha OCHOBE
JINYHOCTHO-
OpPHUEHTHUPOBAHHOTO
TOIX0/1a.
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Coobmarorue cocy/bl.

3HaTh cyTh 3akoHa [lackans.
3aKoH COOOIIAIOIINXCS
COCY/IOB JIJI1 OJTHOPOJIHOM
XKHUJIKOCTU U Pa3HBIX BUIIOB
xuakocted. CyTb MOHATHS
COOOIIAIOIITNECS COCY/IBI,
JeiicTBUE 1UTI03a, POHTaHA.
IloBegeHue o THOPOAHOM
YKUJIKOCTH B
COOOIIAOIIUXCSA COCYIaX.
3aKoH COOOIIAIOIINXCS
COCYIIOB, €TO
JTOKa3aTeNbCTBO. BBICOTHI
CTOJI00B OJTHOPOHBIX M
HEOZHOPOIHBIX KHIKOCTEH
B COOOIIAIONTUXCS COCYax.
[Ipumeps! coobmaronmxcst
COCY/IOB, BOJIOMEPHOE
CTEKJIO, IIIJIIO3.
1.PaBHOBecuE B
COOOIIAOITIXCS COCYIax
OJIHOPOJHOM U

2 .MoJiens BOJIOMEPHOI0o

HEOAHOPOIHOH KUIKOCTEH.

Coobmaromuecs
COCY/IBI,
IIOBEPXHOCTh
OHOPOJHOM KUKOCTH.
®DoHTaHBI
IILTIO3BI,
BOJIOIIPOBO]I,
CU(OH 10T PAKOBHHOH.
Pacnonoxenue
MIOBEPXHOCTEMN
OJIHOPOJHOM >KUJIKOCTH B
COOOIIAOIIUXCS COCYIax

Ha OJTHOM yPOBHE, a
HEOJTHOPOJIHOM — Ha
pasHbIX. 3aKOH
COOOIIAOIITUXCS
cocynos. IIpumepst
COOOIIAIOIIUXCS COCYIOB
Y UX IPUMEHEHHUE.

YMEHHE U HAaBBIKU
MPUMEHSTH MOTyYCHHBIE
3HaHUuA AJIs1 06'B$[CHCHI/IH

NPUHLUIIOB ACHCTBUS
BOXHEHIIINX TEXHUYECKUX
YCTPOWCTB
Pemarp kauyecTBEHHBIC U
KOJIMYECTBEHHBIE 3a/1a4M.
O00CHOBHBIBATh
pacmonoxxenue
MTOBEPXHOCTH OJTHOPOHOMN
KUIKOCTHU B
COOOMIAIOLINXCS cocylax Ha
OJIHOM YpOBHE.
AHanm3 cnoco0oB
UCIIOJIb30BAHHUS
COOOIMIAIOLINXCS COCYZIOB B
OBITY M TEXHUKE.
Hcnonp3oBanue 3akoHa
COOOIIAIOIINXCS COCYIOB
JUTSL peTlieHus 3a1ad.

Pa3BuTne MoHOIOrH4YECKOM
U MaJIOTHYECKON peuH,
YMEHUS BBIpaXKaTh CBOU

MBICIT B CTIOCOOHOCTH
BBICTYIIMBATh coOeceTHIKA,
[TOHNMATh €r0 TOUKY
3peHHs, IPU3HABATH ITPABO

JIPYTOTO YeJIOBeKa Ha MHOE

MHEHHUE,
CaMOCTOSATEeTLHOCTD B
MPHOOPETESHUH HOBBIX

3HAHUM U MPAKTUIECKUX

YMEHHH.
[IpuBOAUTH IPUMEPHI,

CpaBHUBATh, IETATh
BBIBOJBI. CpaBHI/IBaTI),
aHAIIM3UPOBATh,
paccyKJaTh, 10Ka3bIBaTh.




cTeksa QoHTaHa.
3.Tabmuma «ro3».

4 Mogens GoHTaHa.

Paccyxnarsb, 1oka3bBaTh,
IPUBOIUTH IPUMEPHI.
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Bec Bo3ayxa.
ATMocdepHoe 1aBiIeHne

ATtmocdepa. AtmochepHoe | Dopmynsl 11 pacuéra OBnanenue
nasieHue. OnbITHL, THIPOCTaTHYECKOTO YHUBEPCAITEHBIMH
MOJTBEPIKIAIOIIIE JIABIICHUS U CUJIBI y4eOHBIMH JICHCTBHSIMHU Ha

CYILIECTBOBAaHHE JTaBJICHUSI. pUMepax THIOTe3 IS
aTMOC(EpPHOTO JaBJICHHS. SBnenus, 00BSCHEHHSI U3BECTHBIX
[Touemy cymiecTByer MIOJTBEPKIAIOIIIHE (bakxToB.
atmocdepa. Csi3b CYILIECTBOBaHHE [IpousBoauTh
TUTIOTHOCTH BO3/TyXa C aTMochepHoro npeoOpazoBanue GopMy,
JTaBIICHUSI. €MHUI] U3MEPEHUSL.

BBICOTOM U TEMIIEPATYPOI.
IIpyuuuHbBI BOZHUKHOBEHUS
aTMOC(EPHOT0 JIaBJICHUS.
I mpuHIMN 1efcTBUS
LINPHUIIA, TUTETKH,
ABTOTIOMJIKH.
1.0Onpeznenenne Maccol
BO3/YyXa.
2.00HapyxeHue
aTMOC(EPHOT0 JIaBJICHUS.
3.Ilpunrmn aeicTBus
JIBepa U MUIETKH.

Cuta NpUTSHKSHUS K
3emJie KaKk Ipu4rnHa
YBEJTIHYEHHS

aTMOC(EepPHOro aBICHUS
NPy yMEHbILICHUN
BBICOTBI. Xa0THYECKOE
JBU>KEHHE MOJIEKYIT

BO3/yXa U UX

MPUTSHKEHHUE K 3eMIIe —
YCJIOBUS CYILIECTBOBaHMUS
3emHoOl aTMOC(hEpBI.

Toppuuemu

Hcnonp3oBanue 3HaHUH 00
W3MEHEHUHU aTMOC(EPHOTO
JIABJICHHS U €T0 BIMSHUS Ha
CaMOYYBCTBHUE UYCIIOBEKA.

dopmupoBaHue YOk ICHUS

LEHHOCTHBIX OTHOIICHUH
ApYT K Apyry, y4UTeto,
aBTOpPaM OTKPBITHH U

n300peTeH i, pe3yibTaTam

KommyHHKaTHBHBIE YMEHHS
JIOKJI/IbIBATh O pe3ysbTaTax

¢dbopmupoBaHHe

00y4CHHSI.

CBOCT'0 UCCIICAOBaHU.

DopMHUpPOBAHUE YMEHUM
BOCIIPUHUMATb,
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Nzmepenne
atmocdepHoro
nasieHns. OnslT
Toppuuesnu.

Cytb onbiTa Toppuueum.
1.0mbIT ¢ MarneOypckumMu

TIOTYIITAPUSMU.
2.CnaBsinuBanue

JIaBJICHUSI.
3.[lelicTBHE MTPUCOCKHU.
4 . Tabmauna «OnuslT

TUTACTHKOBOW OYTBHUTKH TIO
JefcTBHEM atMochepHOro

CTOJIO PTYTH
MM PT. CT.

PTYTHBIN Gapomerp,

Marebyprckue
HOTyLIapHUs.
N3mepenune

PTYTHBIM OapOMETpPOM.

aTMoc(epHOro AaBJICHUS

B 3aKOHOMEPHOM CBSI3U U
IT03HABAaEMOCTH SIBJICHUN
MPUPOJIBI, B 00BEKTUBHOCTH
HAYYHOT'O 3HAHMUSL.

[Nonp3oBathest popmynaMu
JUIsl BBIYMCIICHUS
aTMOC(EPHOTO JIaBJICHUS.
OOBICHATD (PM3UIECKYIO
CyTb onbITa Toppuuenu.

nepepadbarTeiBaTh U
MPEIBIBIATH HHPOPMAIHIO
B CJIOBECHOH, 00pa3HOH,
CUMBOJINYECKOH (hopMax.
AHanM3upoBaTh U
niepepabaThiBaTh
MOTyIeHHYIO WH(OPMAITHIO
B COOTBETCTBHUHU C

Toppuuennm». Brruncnenue
OnsiT Toppuuesu. aTMOoc(epHOro [IOCTaBJIEHHBIMU 33Jja4yaMu,
Brrancnenne atMocdepHoro JIABJICHHUS. BBLIEISITh OCHOBHOE




nasiienus B I1a.
ATMochepHoe 1aBieHue Ha
Pa3JIMYHbIX BbICOTAX.
Omertel ['epuke. Pemenne
3agaun Ne 95.

coJiepKaHue MPOYUTAHHOTO
TEKCTa, HAXOIUTh B HEM
OTBETHI Ha MMOCTABJICHHbIE
BOIPOCHI M M3JIaraTh €ro.
JloObIBaTh 3HAHMS
CaMOCTOSITEIIbHO, PabOTaTh
WHANBUAYATBHO.
MotuBanusa
o0Opa3oBaTenbHOI
JESATETBHOCTH IKOJBHUKOB
Ha OCHOBE JINYHOCTHO-
OpPHEHTHPOBAHHOTO
[IOAX0/1a.
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bapomerp-anepou.
ATMochepHoe 1aBiIeHne
Ha pa3IMYHBIX BHICOTAX.

Hasnauenue, ycTpoicTB 1
MPUHIMITBL JSHCTBHUS
Oapomerpa — aHepoua
1.YcTpoiCTBO M NpUHIIUI
nercTBUs OapomMeTpa-
anepoua (mpuodop u
Tabnuma).
2./3MeHeHre ToKa3aHui
OapomeTpa-aHepouaa,
MOMEIIEHHOTO TI0/] KOJIOKOJ
BO3AYILIHOTI'O HAcOCa.

YCTpOoHCTBO U MPUHIIUI
neiictBus mpudopa s
WU3MEepeHus
aTMOC(EepPHOro aBICHUS
— OapomeTpa-aHepoua.
3aBUCHUMOCTh
aTMOC(EepHOro aBICHUS
Y TUIOTHOCTH BO3JIyXa OT
BBICOTHI HaJT 3eMJICH.
BricoTomerp.
[IpaBuna ucmonb30BaHUs
puOOPOB IS U3MEpe-

HUA aTMOC(HEPHOTO
JABJICHMSI.

YMeHus U HaBbIKU
MPUMEHSTh MOJTy4YEHHBIE
3HAHUS JUI1 O0BACHCHUS

NPUHLUIIOB ACHCTBUS
BOKHEUIIINX TEXHUICCKUX
YCTPOMICTB.
[Tonms30BaThCcs 6GapoMeTpomM
JUTSL OTIPEIeIICHUS TaBJICHHUS.

PazBuTne MOHOJOTHYECKOM
U TUAJIOTMYECKON peun,
YMEHHUS BBIPaXKaTh CBOU

MBICITA U CIIOCOOHOCTH
BBICTYIIMBATh cOOeceTHIKA,
[TOHNMATH €r0 TOUKY
3peHHUs, MPU3HABATH [IPABO

JIPYTOTO YeJIOBeKa Ha MHOE

MHEHHE.
CaMOCTOSITENIbHOCTD B
MPHOOPETEHUH HOBBIX

3HAHUM U MPAKTUYECKUX

YMEHHM.
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ManoMmeTpsl.

YeTpoicTBO ¥ MPUHIMIT
JIEHCTBUS JKUAKOCTHOTO U
METaJUIN4ECKOr0
MaHOMETPOB.

J1: ’KHIKOCTHBII MaHOMETP.

TpyOuatsiii MaHOMETP
YKUJIKOCTHBIN MaHOMETP.
Y CTpoiCTBO ¥ IPUHIIMIT
JIEHCTBHUSA JKUIKOCTHOIO

1 METAJITMYECKOT O
MaHOMETPOB
@opMyIbl 175 pacuéra
aTMochepHoro
JIaBJICHHUSL.

YMeHUSI U HABBIKU
MIPUMEHATDH MOTyIeHHbIE
3HAHUS AJIS PELLICHUS
MPaKTUIECKUX 3319
MIOBCEIHEBHOM KU3HU.
OOBSCHATH TPUHITHIT
JIEHCTBHSI MAHOMETPOB Ha
OCHOBE MOJTYYCHHBIX
3HaHUM.
Hcnonb3oBath panee
MOJTy4eHHBIE 3HAHUS B
HOBBIX CUTYyallUsIX.

DopMHUpPOBAHUE YMEHUM
paboTaTh B rpyImIe ¢
BBIIIOJIHEHUEM Pa3JIUYHbIX
COLMAJIbHBIX POJIEH,
MPEACTABISATh U OTCTAUBATh
CBOM B3TJISIIBI U YOCXKICHHUS,
BECTU JUCKYCCHIO.
DopMyJIIpoBaTh
MIpaBUJIbHBIE OTBETHI,
aHaJM3UPOBATh, BBIICISITh
[JIaBHOE.
MoTtuBanus




o0pa3oBaTeIbHOMN
JIeSTEITbHOCTH .
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Konumponsuaa paboma
No3
ssTuopocmamuueckoe u
ammocghepnoe
oaeéneHue,,

BrIsiBnenue ypoBHA
[IOATOTOBKY yYaIIUXCs
Y TUIIMYHBIX HEJOYETOB B
M3y4EHHOM MaTepuaie

OBnazeHle HaBbIKaMU
CaMOKOHTPOJISI ¥ OIICHKU
pe3yIBTaTOB CBOEH
JEeSITeTbHOCTH, YMEHUSIMH
MIPEIBU/IETh BO3MOKHBIE
pe3yAbTaThl CBOMX
JIEACTBHIA.
dopmupoBanue
[IEHHOCTHBIX OTHOLIECHUN K
pe3ynsTaTaM oO0ydeHus.
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[opurHeBoit
JKUIKOCTHOM HAcoc.

Y eTpoicTBO ¥ MPUHIIMIT
JIEHCTBHS HAacoca

1.Ta6un. «[lopuraeBoit
JKHUJIKOCTHBIA HACOCY.
2. AHnManusa NefCTBUA
Hacoca.

[opmneBoit
YKUIKOCTHBIA HAcOC.
Y CTpoiCTBO M MPUHIIMIT
JIEHCTBHSI IIOPIIHEBOIO
JKUIKOCTHOTO Hacoca.

YMeHus 1 HaBBIKU
IIPUMEHSTh I10Iy4EHHbIE
3HaHUS U1 00BSICHEHHS

MPUHIIMIIOB AENCTBUS
BKHEHIINX TEXHUYECKUX
YCTPOUCTB.
Hcnonw3oBats panee
MOJTy4eHHbIC 3HAHUS B
HOBBIX CUTYaLHsX.
OOBACHATH TPUHIINAI
paboThl Hacoca.

[Ipunarars BojeBbIe ycHIUs
U TIPE0JI0JIEBATh TPYAHOCTH
Y TIPENATCTBHS HA ITyTH
JOCTHIKEHHUS 1IeNIeH.
®opmupoBaHue
MO03HABaTEIbHBIX
HWHTEPECOB,
WHTEJUIEKTYJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH.
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IM'unpasnuyeckuii nmpecc

[IpunnunuansHOE
YCTPOMCTBO mpecca.
®opmyInsl 715 pacyeTa
BBIMTPBIILIA B CHIIE.

Y cTpoiicTBO U AeiicTBIE
THIPaBINYECKOTO TIpecca.
Beiurpeim B cuite
MoJTydaeMblii TIpu padoTe
pecca.
1.Mopnens
THAPABIMYECKOTO Ipecca.
2. AHUMAaIusa NeNCTBUSA

Y eTpoicTBO M MPUHIIMIT
JNEeNCTBUS
TUAPABINYECKOTO
npecca. [IpumeHnenue ero
B TexHHKe. Popmyrna
TUAPABINYECKON
MAIIHHBI.

YMeHUS ¥ HaBBIKU
MIPUMEHATDH MOTyICHHBIE
3HAHUS JUII O0BSICHEHUS

MNPUHLUIIOB ACHCTBUS
BOXHEHIIINX TEXHUYECKUX
YCTPOICTB
OOBSCHATH TPUHITHIT
JIEUCTBUS TUAPABINYECKON

MaIITIHEI.
[TpuBOAUTH MPUMEPHI
00JIACTH TTPUMEHEHUS

FHI[paBJ'IH‘ICCKOﬁ MalIrHBI.

[Ipuobperenue onbiTa
CaMOCTOSITEILHOTO ITONCKa,
aHaJm3a u oToopa
UHPOPMAITHH C
UCTIONTb30BAaHHEM
Pa3IMYHBIX HCTOYHHKOB
HOBBIX WH(OPMAITMOHHBIX
TEXHOJIOTHH JJIs peIieHus
MIO3HABATEINIFHBIX 3a/1a4.
[IpnoGperenune 3Hanuit 06
HCTIOJIb30BAaHUN

TUAPABINYCCKHUX MAIlIVH B




npecca.

TCXHHKCE.
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JlericTBUE KUJIKOCTH U
rasa Ha MOTrPYy>KEHHOE B
HHX TeJIO.

[TprauHBI BOSHUKHOBEHUS
BBITAJIKMBAIOIICH CHJIBI.
Hampasnenue u BenuurHa
BBITAJIKMBAIOIICH CHJIBI.
DopMyiy AJis onpeneaeHus
apXUMEJIOBOU CHJIBI.
[TpuurHBI BO3BHUKHOBEHUS
BBITAJIKMBAIOIICH CHIIBI.
VYcnoBus, npu KOTOPBIX
TEJIO TOHET, BCILILIBACT.
Pemenue 3amaun Ne 99,
J1: n3MeHeHue Beca Tena,
MIpU NOTPYKEHUU €TO B
BOJIY.

Brrrankuparomas cuia.
IIpuunnbl
BO3HHKHOBCHHUS
BBITAJIKMBAIOIICH CHIIBI.
Hanpasnenue u
BEJIMYMHA
BBITAJIKMBAIOIICH CHUJIEL.

OOBSICHUTD HPUIHHBI
BO3HUKHOBCHHSL.
BBITAJIKUBAIOICH CUJIBL.
HUcnone3oBate Gpopmyiny
JUISL pacueTa apXumMea0Bon
CHUIBL.

Y4acTBoBaTh B JUCKYCCHH,
KpaTKo U TOYHO OTBEYATh Ha
BOTPOCHI, HCIIONIb30BATh
CIPaBOYHYIO JTUTEPATYPY U
Jpyrue UCTOYHUKH
WHPOPMAITHH.
HaGmronats, paccyxnats,
Jenarhb BbIBOAIbI. Pabotath B
nape. O1leHUBaTh OTBET
TOBAPHIIA.
PazButue quanoruueckon
peuu, YMEHHS BBIPAXKATh
CBOM MBICJIM M CIIOCOOHOCTH
BBICITYIIMBATh cOOECeTHUKA,
MOHUMATh €ro TOUKY
3peHus1, MPU3HABATH MPABO
JIPYroro YeioBeKa Ha HHOE
MHEHHE

Junamomerp,
IITaTHB
YHHUBEPCAJIbHBIH,
MEPHBII LHUIMHIP
(MeH3ypka),rpy3
HWIMHAPUYECKUN U3
CTanu, Tpy3
LWIMHAPUYECKUN U3
ITIOMUHHEBOTO
CIUTaBa, HUTh
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3akoH ApxuMmena.

BriBog npaBuiia i
pacueTa ApXuMenoBoi
cuitbl. 3aKoH ApxXruMena.

051348
WJUTIOCTPUP YOI
HAJIAYHE CUJIBI
Apxumena. Beison
(hopmyItel ISt
BBIYHCIICHUS
ApXuMen0BOH CHIIBL
Pemrenue 3agau Ne 104,
109

BrBoanuTs n3
AKCIICPUMEHTAIBHBIX
(haKTOB M TEOPETHIECKHUX
Mojienel puznueckue
3aKOHBI.

[Ipuobperenue omneita
CaMOCTOSITEIILHOTO ITOUCKa,
aHanm3a u otoopa
uHpOpMAITIH C
UCTIONIb30BAaHHEM
Pa3TMYHBIX HCTOYHHKOB H
HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHIA JJISl PEIICHHS
HI03HABATEIbHBIX 3a7a4.
MOTHBALIUS
o0pa3oBaTeIbHOMN
JESTEITLHOCTH .

Junamomerp,
IITAaTUB
YHUBEPCAJIbHBIN,
MEPHBIN LHWJIHHIP
(MeH3ypka),rpy3
UWJIAHIPUYECKUN
U3 CcTaju, Ipy3
LWJIMHIPUYECKUI
W3 aJIFOMHHHEBOIO
CIIaBa, HUTh
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CoBepIlIeHCTBOBaHNE
HAaBBIKOB pacyueTa CHIIBI
Apxumena.

OTpaboTKa HaBHIKOB
pacuera cuIIbl ApXxumena,
pabotsl ¢ enuauamu CH.

YMeHus NpUMEHATh
TEOPETUUECKUE 3HAHUS 110
(bM3HKe Ha ITPAKTHKE,
pewmars Gu3NUEcKue 3a1a9u
Ha MPUMEHEHNE
MOJTY4YCHHBIX 3HAHUN.
DopMynpoBaTh 1

[puobperenune onbiTa
CaMOCTOSITEITBHOTO ITONCKa,
aHajM3a u oroopa
nH(popMaLuu c
UCIIOJIb30BaHUEM
Pa3IMYHBIX HCTOYHHKOB H
HOBBIX HH(OPMAITMOHHBIX

[dunnamomerp,
LITaTUB
YHUBEPCAIbHBIM,
MEpHBIN [IWIMHAP
(MeH3ypka),rpy3
LWIMHAPUYECKHUN U3
CTalld, TPY3




OCYIIECTBJISATh ITaIlbI
peleHus 3a/1ay.
Pa3BuTHne HaBBIKOB YCTHOT'O
cuera.
0TpabOTKa MPAKTHYECKUX
HaBBIKOB IIPH PEILICHHN

TEXHOJIOTHI JJ1d pCHICHUA
ITO3HAaBATCJIBHBIX 3aJa4.

HWIAHAPUYIECKUN U3
aJIOMHHUEBOTO
CILIaBa, HUTh

3ajad.
50 Jlabopamopnas OTtpaboTka yMeHHIA B OBnazieHUE HaBBIKAMU 3ajaBaTh BOMPOCHI, Hunamomerp,
padomahe 11 WU3MEPEHUH CHIIB paboTHI ¢ HU3MIECKUM HEOOXOIUMBIE JJISI IITaTUB
«3mepenue Apxumena. 000pYyAOBaHHUEM. OpraHu3alyy COOCTBEHHOH | yHUBEpCAIbHBIN,
BBITAJIKMBAIOIIEH CHIIbI, Co0bro1aTh TEXHUKY JeSITeNIbHOCTH U MEpPHBIN [WJIHHIP
JIEUCTBYIOLIEH Ha 0e30IacHOCTH. COTPYIHHYECTBA C (MeH3ypKa), rpy3
MOTPYKEHHOE B CamocToATenbHO MapTHEPOM. LAJIHHIPUIECKUHN U3
KHUIKOCTb TEJIO» MPOBOAMNTH U3MEPEHHS, DopMynrpoBaTh CTaJu, Irpy3
JIeNaTh YMO3aKITIOUEHHS, COOCTBEHHOE MHEHHE U | IMJIMHAPUYECKUH U3
MIPOBEPUTH ONBITHBIM IIYTEM | IO3UIUIO, APTYMEHTUPOBATD | AJIFOMUHHEBOTO
CTpaBeJIMBOCTh 3aKOHA W KOOPJMHUPOBATH €€ ¢ CIJIaBa, HUTb
Apxumena. TTO3UIUSIMU ITAPTHEPOB B
CaMocCTOATENbHOCTD B COTPYIHUYECTBE MPH
MPHUOOPETEHNH HOBBIX BEIpa0OTKE 001IIero
3HaHUH U MPAKTHIECKUX pelIeHusi B COBMECTHOM
YMEHUI. JIEATEJILHOCTH.
CTaBUTH MPOOIIEMY,
BBIJIBUTATh TUIIOTERY.
51 [InaBanwue Tem. BriBog ycnoBus minaBaHus TEJIO TOHET YMeHus 1 HaBBIKU DopMHUpOBaHUE YMEHHA

TCJI, IOTPY>KECHHOTI'O B
KHUIKOCTDH, IIOJTHOCTBIO U
YaCTHYHO.

TCJIO IJIaBacT
TCJIO BCILIIBIBACT

MIPUMEHATDH MOTyIeHHbIE
3HAHUA IS PEIICHUS
MPaKTUYECKUX 3a7ad

MTOBCETHEBHOM KU3HU.
AHani3upoBath U
nepepadaThiBaTh
MOJTyYEHHYIO HH(pOpMAIHIO
B COOTBETCTBHH C
MOCTaBJICHHBIMHU 33Ja4aMH.

BOCIIPHHUMATb,
nepepadbarTeiBaTh U
MPEIBIBIATH HHPOPMAIHIO
B CJIOBECHOH, 00pa3HOH,
CUMBOJIMYECKON (hopMax.,
BBIJICJISATE OCHOBHOE
coJIepyKaHue MPOYUTAHHOTO
TEKCTa, HAXOJUTh B HEM
OTBETHI HA [TOCTABJICHHBIC
BOIPOCHI M M3JIaraTh €ro.
CaMOCTOSITETLHOCTD B




MprOOPETEHHH HOBBIX
3HAHUH U NPAKTHYECKUX
YMEHUM.
KoMMyHHKaTHBHEIE YMEHUSA
JOKJIIBIBATE O Pe3yabTaTax

CBOET'0 UCCIICAOBaHMU.
52 Jlabopamopnasn Pa3Butne npaktuueckux | 1.M3mepenue Beca Tena B OBnaieHue HaBbIKaMU Ognanenue Hunamomerp,
pabomahe 12 YMEHUI U HaBBIKOB PabOTHI BO3JIyX€. paboTHI ¢ HU3MIECKUM YHUBEPCAIbHBIMU IITaTUB
«BprsicHEHNE yCI0BUI ¢ pU3NUYECKUMU 2.M3mepeHne Beca Tena B 000pyAOBaHHUEM. y4eOHBIMU ACHCTBUSMH IS |  YHUBEpCAJIbHBIM,
IUTaBAHUSL TEID» npudopamu. BOJIE. CaMocTOATEeIbHOCTD B 00BSCHEHHS U3BECTHBIX MEpPHBIM HUWINHID
Brruucnenue morpemHocTy. 3.Pacuer cuna NpUOOPETEHUH HOBBIX (akToB n (MeH3ypka),rpy3
Apxumena. 3HAHUM U MPAKTUIECKUX AKCIIEpPUMEHTAIBHOU HWIMHAPUYECKUHN U3
4 .DxcrnepuMeHTaIbHAs yYMEHHUII. MIPOBEPKHU BBIABUTAEMBbIX CHELHATBHOTO
npoBepka 3aBucuMoctu | IlpousBoauts npaBuiibHBIE TUIIOTE3. IU1aCTUKA, HUTB,
cHIIbl ApxuMena ot pacy€Thl, NOJIB30BATHCS CTaBUTH MPOOIIEMY, MOBapEHHas! COJb,
o0beMa MOorpyKeHHOH 000py/IOBaHUEM, BBIIBUTATh TUIIOTE3Y. najxovKa JJist
YacTH TeJa U OT MacCChl COOJIIOaTh TEXHUKY CamocTosATENBEHO nepeMeIuBaHus
Tena. 0e30macHOCTH. MIPOBOAMTH U3MEPEHHS,
5. Cbopka JIENIaTh YMO3aKIFOUCHHU S
SKCIEPUMEHTAILHOU
YCTaHOBKHU.
6.3anmch pe3yabTaToB
WU3MEPEHUN C yUETOM
MTOTPEITHOCTEN.
7.IlpencraBnenue
JaHHBIX B BUJE TaOJIMIIBI.
53 [lnaBanue cynos, YcnoBus IIaBaHus TEIL.

BOJIHBIN TPaHCIIOPT.
BosnyxomiaBanue.

CyTb NOHATUS TOBEMHON
CHJIBL.
1.IlnaBanre KOpoOKHU U3
¢domnbru.
2.V3meHeHne ocagaku
MOJIENHU Cy/IHA IIPH
M3MEHEHHUH Beca rpys3a.

[IpumeneHue ycnoBuit
IUIABaHUSL TeJl IS
OIMCaHNs TUIaBaHUSA
cynoB. Boanbrii
TPaHCIIOPT.
[Ipumenenue ycnoBuit
IUTaBaHUs TN K
MJIaBaHUIO CYIOB.

VYMeHusa 1 HaBBIKA
MPUMEHSITH TIOTy4eHHBIE
3HAHUS U1 OOBSICHEHNS

MIPUHITUIIOB TEHCTBU
BOKHEHIINX TEXHUUECKAX
YCTPOMCTB
obecrieueHns 0€30IaCHOCTH

CBOEH KU3HHU, OXPaHbI

Bonounsmenienue. OKpYKarole cpeibl. MHEHHE.
Barepnunus, ocagka OO00CHOBBIBATH YCIOBUS OBnazenne OCHOBaMU
Ipy30I0AbEMHOCTH IUIaBaHUs Tel. Y METh pean3aLnuy IpoeKTHO-
AspocTartsl MIPUMEHSTH (HOPMYIIBI WCCIIEI0BATENbCKON

PazBuTHe MOHOJIOrMYECKOI
Y IMaJIOTMYECKOM peun,
YMEHHUS BBIPAXKATh CBOM
MBICIIA ¥ CIIOCOOHOCTH

BEICITYIITUBATh COOECETHIKA,

IMOHUMATh €r0 TOYKY
3peHMs, MPU3HABATH IIPABO

JIPYToro 4ejoBeKa Ha HHOE




( BO3AYyIIHBIE MIAPHI,
TPIKabITH,
CTpaTOCTAThI).
Tlogpemuas cuna
aspocrarta. Pemienue
3amau No 119.

YCIJIOBHUS IIABaHHUS TEJ B
Pa3IUYHBIX CUTYaLUSIX.
IIpumensTh ycnoBus
IJIaBaHUA TEJl HAa BOJE U B
BO3JlyXE.
IIpuBOUTH IPUMEPHI
HCIIOJIB30BaHUSA yCIIOBUS
[JIAaBAHUS TEJL.

NesITeTbHOCTH.
Paccyxnars,
aHaAJIM3UPOBATh, 0000IIATH,
JIeJIaTh BBIBOABI.
®opmupoBanue
LIEHHOCTHBIX OTHOILEHUH K
aBTOpaM OTKPBITHH,
N300peTeHHI,
YBa)KEHHE K TBOPLIAM HAYKH
Y TEXHUKU.

54

Konmponvnuaa paboma
Ne4
«Apxumeodoea cunay

BrIsiBnenne ypoBHA
[OJrOTOBKU yJallUXCsl
Y TUTIIMYHBIX HEJOYETOB B
U3y4EeHHOM MaTepHale.

OcHoBHBIE HOPMYIBI U
HIOHSATHS TEMBIL.

OBnazeHle HaBbIKaMU
CaMOKOHTPOJIS U OLIEHKU
pe3ybTaTOB CBOEH
JIESITSIILHOCTH, YMEHUSIMHU
MIPEIBUIETh BO3MOKHBIE
Pe3yJIbTaThl CBOMX
JEUCTBHIA.
dopmupoBanue
[IEHHOCTHBIX OTHOIICHUN K
pe3yapTaTaM OO0y4eHUSI.

OcHOBHbIE BU/bI 1eATeILHOCTH Y4eHUKA: HCCIE0BAaTh YCIOBUS paBHOBeCHs prriara. M3mepsate padoty cuibl. M3mepsite momHocTs. M3mepsarts KITJI HakmonHoOM

Pa3znen 4. PaGora n momHocTh (11 yacoB)

miockocTy. Berancnsats KT/ nmpocThix MexaHn3MoB.
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Mexanndeckas padoTa.
MouHocTsb.

CyTb noHsATHA
MeXaHm4YecKas padora.
Enununie padotsl B Cu.
Dopmyny pabOThI.
Onpenenenue paboThl Mpu
nmoxseme Opycka Ha 1 metp
Y er0 PaBHOMEPHOM

MexaHndeckas paboTa.
EnvHuIb n3MepeHust
MEXaHUYCCKOU PabOTHI.
Pacuer pabots! as
CIIy4aeB:

a) Cuta u mepeMerneHne

COBITIaJAar0T I10

IIpuBOINTE IPUMEPBI,
WICIIOJIb30BaHUS TEXHUKH
pa3IM4YHONW MOIIHOCTH,
CPaBHHBATb, IEATh
BBIBO/JIBI.
Y4acTBOBaTh B INCKYCCHH,
KpaTKO M TOYHO OTBEYaTh

AJIEKBaTHO OLIEHMBATH CBOU
BO3MOKHOCTH JIOCTHKCHHS
LIeJIA ONPEAEHEHHON
CJIOKHOCTH B PA3IHYHBIX
chepax caMOCTOSATENBHON
JIeSITEJIbHOCTH.
pPa3BUTHE MOHOJIOTHUECKON U




nepeMeIIeHny Ha TO Ke
paccTosiHue.
PaGora nocTosiHHOMN CHJIBI.
YcnoBus coBEpLIECHUS
pabotbl. Enunnna paboTsl.
dopmyna A=F - s
CyTb TOHSATHS MOLTHOCTb.
Enunnnp! n3mepenus B Cu.
®opMyITy MOLTHOCTH.
Onpenaenenrue MOITHOCTH
Y4€HHKa, KOTOPBIH 3HAET
CBOIO Maccy U JJTUHY IIara.

HaIpaBJICHHIO;
0) Cuia u iepeMelneHne
MPOTUBOIIOIIOKHO
HaIlpaBJICHBI;
B) Cuita 1 mepemMerieHue
HEPICHANKYIISPHBL.

Ha BOMPOCHI, UCIIONIH30BATh
CTIPaBOYHYIO JIUTEPATYPY.
IIpeoOpa3oBbIBATh €IMHHMIIBI
n3mepenwns B Cu.
Ionb3oBaThest popmyoit
paboTEHI.

JHATOTHYECKON peYH,
YMEHHS BBIPaXKaTh CBOU
MBICJIM U CIIOCOOHOCTH
BBICITYIIIMBATh COOCCETHHKA,
MOHUMATh €ro TOYKY 3PCHUS,
MpPU3HABATh PABO JIPYroro
yesoBeKa Ha HHOE MHEHHE;
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[IpocTbie MEXaHU3MBI.
Peruar. PaBHOBecue cun
Ha pblyare.

CyTb NOHATHS TIPOCTHIE
MEXaHU3MBI, pbluar, Iiedo
CUJIBIL. Y CIIOBUSL PAaBHOBECHS
pblyara.
1.IIpocteie MexaHu3MEI (03
paccMOTpEHHUs yCTPOICTBA).
2.YcioBue paBHOBECHS
pbIyara.

pbIyar - 0JI0K, BOPOT
HAaKJIOHHAS TUIOCKOCTB —
KITH, BUHT
IIJIEYO CHIIBI
TOYKa ONOpPHI
BBIMTPBILL B CUJIE
IIpocTsie MEXaHU3MBEI.
Ppruar. Ilnedo cuisl.
YcnoBue paBHOBECHS
ppiyara. MOMEHT CHJIBI.
IIpaBrI0 MOMEHTOB.
[IpocTbie MEXaHU3MBI.
Wx nmpumepsl.
Poruar. IpaBuio
ppiuara. Bemrpeim B
CUJIE TTONTy4daeMblIi ¢
MIOMOLLBIO phIYara.
Poruar B Texnuke, ObITY,
pupoze.

®opmMupoBaHUe
He(hOpMaTbHBIX 3HAHUH O
TIOHSITUSX TIPOCTON
MEXaHU3M, pblYar.
YMeHus v HaBBIKU
MIPUMEHATD TTOyICHHBIE
3HaHUS U1 O0BACHEHNUS
MPUHLUIIOB AEHCTBUS
BOKHEUIIINX TEXHUYECKUX
YCTPOMCTB.
OnpenensaTs IIeYo CUITHI,
HaxOJWTh BBHIUTPHIII B CHJIE.

@opMUPOBaHKE YMEHUM
BOCIIPHHUMATb,
nepepadaThiBaTh U
NPEObABIATH UHPOPMALIHIO B
CJIOBECHOM, 00pa3HOH,
CUMBOIIMYECKON (hopMax.
AHanu3upoBath 1
nepepabaTeIBaTh
MOJy4eHHYIO HH(pOpMAIHIO B
COOTBETCTBHHU C
MOCTaBJICHHBIMHU 337a4aMmH,
BBIJIEJISITh OCHOBHOE
coJepKaHue MPOYUTAHHOTO
TCKCTA, HAXOJNUTHh B HEM
OTBETHI Ha ITOCTABJICHHbIE
BOIIPOCHI M U3JIaraTh €ro.
CpaBHUBATH, aHATM3UPOBATH,
JIeNaTh BBIBOABI.
MOTHBAIH 00pa30BaTeIbHON
JesITeIbHOCTH Ha OCHOBE
JIMYHOCTHO
OpPHEHTUPOBAHHOTO MOIX0/13;
yBa)K€HHE K TBOPLIAM HAayKH U
TEXHUKH.

Poryar ¢
KPETUICHUSMU IS
Ipy30B, HA0OP
rpy3oB o 100 T,
JTIUHAMOMET]

o7

MowmeHT cuibl. Peraaru
B TEXHHKE, OBITY U

CyTb NOHATHUS MOMEHT
cwibl. [IpaBuio MOMEHTOB.

MOMCHT CHUJI

YMeHUs 1 HaBBIKU
TIPUMEHSTD MOJIyYCHHbBIE

Pa3BuTrne MOHONIOTMYECKON U
JIUAJIOTUYECKOM peun,

Preraar ¢
KPETJICHUSIMU JJISI




SHaHUA JJIA pCHICHUA

YMCHHA BbIpaKaTb CBOA

Ipy30B, HA0OP

MpUpoJIE. EnuHuipe MOMEHTa CHITBL
MPaKTHYECKUX 3314 MBICTIH ¥ CTIOCOOHOCTH rpy3os o 100 T,
HOBCCI[HCBHOﬁ JKU3HU. BBICITYHINBATDH CO6CC€)1HI/IKEI, AUHaAMOMETP
HaxomuTb MOMEHT CHITBI. | TIOHMMATh €T0 TOYKY 3peHUs,
[onp30BaThCs MpaBUIOM MPU3HABaTh MIPaBO JPYroro
MOMEHTOB. YyeJoBeKa Ha MIHOE MHEHHE.
58 Jlabopamopnasn Llens u xox paboTHI. 1.OxcnepumenTanbHas | BeimonHATs TpeOoBanus k| OBnageHne yHUBEpCaIbHBIMH Poryar ¢
padomake 13 TpeboBaHUs K BBIOJIHEHUIO MpoBepKa naboparopHoi padore, Y4CeOHBIMHU JACUCTBUSAMU IS | KPETUICHUSMU JIJIS
«BrIsicHeHUE yCI0BUS 71a00paTOPHOI PabOTHI. CIIPaBEIJIMBOCTH MIPOU3BOANTH 00BSCHEHHS H3BECTHBIX Tpy30B, HA0OP
paBHOBecus pbraara» | IIpaBuino MOMEHTOB. 3aKOH | IMpaBWiIa MOMEHTOB UL | mpeoOpa3oBaHue (Gopmy. (akToB U rpy3oB o 100 T,
paBHOBECHS pbIyara. pBIyara. [IpoBeputh Ha ombITE JKCIIEPUMEHTATIBLHOMN JTUHAMOMETD
[IpaBui10 MOMEHTOB. 2. COopka MPaBUIIO MOMEHTOB. MIPOBEPKH BBIABUTAEMBIX
[IpoBepka npasuiia Ha JKCIIEPUMEHTATEHON JlenaTb BHIBOABIL. runote3. CaMoCTOATENFHOCTD
npaktuke. HaBbiku paboTh YCTaHOBKH. Cobmronate TEXHUKY B IPUOOPETEHUH HOBBIX
¢ pU3NYECKIMU 3.3amuch pe3ynbTaToB | 0€30mMacHOCTH, OTpadoTaeT 3HaHUH U MPAKTHYECKUX
npubopamu. HA3MEPEHUH C yUETOM HaBBIKM OOPAIIeHHS C YMEHU.
MOTPEIIHOCTEH. nabopaTopHbIM
4 IlpencraBnenne o0opynoBaHuEM
JIAaHHBIX B BUJE Ha MPaKTUKe yOeInuTcs B
TaOJHIIBL. WMCTUHHOCTH TIPaBHIT
5. Odopmnenne otuera | mMomeHTOB. lIpom3BomuTh
0 TIPOJIENIaHHOM pabore. aKKypaTHBIE 3aIHCH.
59-60 «3omoroe» npaBuio | CyTh MOHATUS TOABIXKHBIN, | HemoasuxHbIN OJIOK. YMeHUs U HaBBIKU PazButne MoHOIOrMYECKON U [TonBwxHBIHM 1
HEIIOABU KHBIN

MEXaHUKU
Pemenue 3amau

HEIOABWKHBIN OJIOK.
”3onoToe nmpaBuio”
MCXAaHUKU.

1.13meHeHne HanpaBieHus
JIEACTBUS CUITBI C TIOMOIIBIO
HETIOABIKHOTO OJI0Ka
(OTCYTCTBHE BBIUTPHIIIA B
cuiie).
2.JleticTBUE OIBH>KHOTO

0510Ka (HaJIM4IKe BBIMTPHIIIA

[oaBwxHBIN OIIOK.
Brirpeim B cuiie ¢
UCIIOJIb30BaHUEM
6sokoB. [pyrue
MPOCTHIE MEXaHU3MBI.

IIPUMEHATD II0JIyYCHHbIE
3HaHUS U1 PELICHUS
MPaKTUIECKUX 33724

MTOBCETHEBHOM KU3HMU.
BriBoguts u3
3KCIIEPUMEHTAIBHBIX

(haKTOB M TEOPETUIECKUX
MoJieIelt Gpuzndyeckre

3aKOHBI.
[IpousBonuTts pacyérsl
paboThI IPH UCTIONIL30BAaHUU

JIMAJIOTMYECKON peyH,
YMEHUS BBIPAXKATh CBOU
MBICJIH B CITOCOOHOCTH
BBICTYIIINBATH COOCCETHIKA,
MMOHUMATh €ro TOUKY 3pEHUS,
MPU3HABATH MTPABO JPYroro
YeJIOBeKa Ha MHOE MHEHHE.
MotuBarus
o0Opa3oBaTenbHON
JIeSITEJIHHOCTH Ha OCHOBE

JIMYHOCTHO

6J10kx1, HAOOp

TPy30B, HUTH,

JTUHAMOMETD,
IITaTHB, JIMHEHKA




B CHJIC).

MIPOCTBIX MEXaHU3MOB.
[IpakTryeckoe nposiBIeHUE
«30JI0TOTO IIPaBUIIA»
MEXaHUKH.

OPUEHTUPOBAHHOTO TOJIX0/1A.

61

Koadduument

MHOJIE3HOT0 NEUCTBUSL.

dopmyna paboThl,

OCHOBHBIE ITOHSITUS U
onpexaeneHus TeMbl. CyTb
nosastus KII/, mone3nas u

rmoJiHas pabora.

Ilone3nas u momHas
pabota. KI1/]
MeXaHu3Ma. «30JI0TOE
MPaBUIIO MEXAHUKN.

Pa3zBuTHe TeOpeTHUECKOTO
MBIIUICHHS HA OCHOBE
(bopMuUpOBaHHS yMEHHUIA.
VYcranaBiauBaTh GaKThI,
pasnuyaTh IPUYHHBI U
CJICICTBUS, CTPOUTH MOJICIIH
Y BBIZIBUTaTh TUITOTE3BI,
OTBICKHMBATh U
(dhopmynupoBartb
JI0Ka3aTelbCTBA
BBIJIBUHYTHIX THITOTE3.
OOBSICHATE IENCTBHE
MEXaHU3MOB Ha OCHOBE
MOJTyYCHHBIX 3HAHUI.
BriBoauts u3
IKCIIEPUMEHTAITBHBIX
(haKTOB U TEOPETHICCKUX
Mojenelt gpuzndeckre
3aKOHBI.

Pemats 3amaun Ha “3omoroe
MIPaBUIIO” MEXaHHUKH.
OnpenensaTs NONE3HYIO U
3aTpadeHHYI0 PadoTy.

[IpuoGperenue omnbiTa
CaMOCTOSITETIHHOT'O MTOUCKA,
aHanm3a u oroopa
WHPOPMAITUH C
HCIOb30BaHUEM Pa3INIHBIX
WCTOYHUKOB U HOBBIX
HH(POPMAITMOHHBIX
TEXHOJIOTUM /I pEUICHUS
MO3HABATEILHBIX 33/1a4.
Pabora B mapax B guaiore.
PazButre MOHOIOrMYECKON U
JINATIOTMIECKON PeuH,
YMEHUS BBIPAXKATh CBOU
MBICIT M CITOCOOHOCTH
BBICTYIIINBATH COOCCETHIKA,
MOHUMATh €ro TOYKY 3PCHUS,
MPU3HABATH MIPABO JPYroro
YeJIOBeKa Ha MHOE MHEHUE;
YBa)KEHHE K TBOPILIAM HAYKH U
TEXHUKU.

IlIraTus,
MEXaHUYCeCKas
CKaMbsi, OPYCOK ¢
KPIOYKOM,
JHEKa, Habop

I'py30B,
JTUHAMOMETDP
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Pemenue 3amay va KI1J]
MPOCTBIX MEXaHU3MOB.

OTpaboTKa HaBBIKOB
peleHus 3a1a4 Ha
onpenenenue KIIJT

IMPOCTBIX MCXaHNU3MOB.

DopMynupoBaTh U
OCYULIECTBIISITh ATAllbl
peLIeHHs 3a1ay.
YMeHUs 1 HaBBIKH
MPUMEHSATH MMOJyYEHHbBIE
3HaHUS JIA PELICHUS
MPaKTUYECKUX 3a]a4
MMOBCETHEBHOM KU3HU.

OBajeHNE OCHOBAMHU
peaiiu3alyy IPOSKTHO-
HCCIICTIOBATEIBCKOM
JEITENHHOCTH.
dopMupoBaHHe IEHHOCTHBIX
OTHOIIICHUH JPYT K JAPYTY,
YYUTEII0, aBTOPaM OTKPBITHIA
Y U300pETeHUH, pe3yabTaTaM
00ydeHusl.

[lIraTtus,
MeXaHH4YecKast
CKaMbsi, OpYCOK ¢
KPIOYKOM,
THEeKa, Habop
IPYy30B,
JTMHAMOMET]

63

Jlabopamopnas
paoomahe 14

«Omnpenenenue KI1J]

1.13mepenue Beca npu
MTOMOIIN TMHAMOMETPA.
2 .M3aMepeHue CHIIBI TSITH

OBnajicHuE HABBIKAMU
paboThI ¢ HUINUECKUM
000pyIOBaHHEM.

3anaBath BOIPOCHL,
HEOOXOAMMBIE JIJIS
OpraHu3anuu COOCTBEHHON

IlIraTtus,
MeXaHUYecKas
CKaMbs1, OPYCOK ¢




P IOTEME TeJla MO
HAKJIOHHOM IJIOCKOCTH)

MIPH TIOMOIIIH
JIUHAMOMETDA.
3.0Onpenenenune KII1JI

HAKJIOHHOH MJIOCKOCTH.

4. Coopka
9KCIIEPUMEHTAIBHON
YCTaHOBKH.
5.3anmch pe3ynbTaToB
M3MEPEHUN C yUETOM

CaMOCTOSATENBHOCTD B
npUOOPETEHUN HOBBIX
3HAHUM U IPAKTUYECKUX
YMEHUH.
OneHuBaTh rPaHULBI
MOIPELIHOCTEN PE3YIBTATOB
n3Mepenni. [lpaktnaeckoe
U3Y4EHUE CBOMCTB MPOCTHIX
MEXaHHU3MOB.

JEeSITETHbHOCTH
COTPYIHUYECTBA C
apTHEPOM.
Crtpoutb JoTHYecKoe
paccyxaeHue, BKIIoYaromiee
YCTaHOBJIEHUE PUUUHHO-
CJICZICTBCHHBIX CBSI3CH;
OOBSICHATH MPOIECCHl U
OTHOLICHNS, BBISIBIIIEMbBIC B

KPIOYKOM,
THeKa, Habop
IPYy30B,
JTMHAMOMET]

MOTPENTHOCTEN. XOZI€ UCCIIETOBAHHUS.
64 CoBepI1IeHCTBOBaHUE OTpaboTKa HABBIKOB YMeHus 1 HaBBIKU OcylecTBASATh B3aUMHBIH
HaBBIKOB pacuera BBIYHCIICHHUSA DHEPTHH, MIPUMEHATD MOyIeHHBIE KOHTPOJIb U OKa3bIBaTh B
paboTHI ¥ MOIITHOCTH. paboThI, MOIITHOCTH 3HAHUS AJI PELICHUS COTPYIHUYECTBE
MPaKTHYECKUX 33734 HEOOXOTUMYIO
MTOBCETHEBHOM KU3HMU. B3aMMOITOMOIIb.
3HaHUA O IPUPOIE, AJIEeKBaTHO HCITOJIb30BaTh
BOKHEHIINX (PU3NIECKUX peYb AJIs IIaHUPOBAHUS U
SIBIIEHUH OKPYXaIOIIEeTo PETYJISALIMU CBOEH
MHpa ¥ TOHUMaHUe CMbICIIa JIESITEIEHOCTH.
(hU3NIECKUX 3aKOHOB, OBnaneHue 0OCHOBaMHU
PaCKpPHIBAIOIINX CBS3b peanu3aiy IPOeKTHO-
WU3YYCHHBIX SIBJICHUM. HCCIIEZI0BATENbCKON
JIeSITENIbHOCTH.
DopMHUPOBAHUE LICHHOCTHBIX
OTHOLUEHUH APYT K IPYTY,
YUUTEI0, ABTOPaM OTKPBITUI
1 M300pETEeHUA.
65 Konmponsnuaa paboma BrisiBnenue ypoBHA OBnajzieHue HaBbIKAMU
Ne5 IIOATOTOBKHY yYallluXCs CaMOKOHTPOJIA U OLICHKH!
«Mexanuueckan Y TUIMYHBIX HEJIOYETOB B PE3YNIBTATOB CBOEH
paooma u MOwHOCMb. M3Y4E€HHOM MaTrepuase. JIeSITeIbHOCTH.
IIpocmuie mexanuzmoy YMeHus npeaBuaeTh

BO3MOKHBIE pE3yIbTaThl
CBOMX JICHCTBHIA.
@opMHUPOBAHUE LIEHHOCTHBIX
OTHOUIEHUH K pe3yibTaTam
oOyueHusl.
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TlorennnaabHas 1

Uctopus tepmuna

3HaTh: onpeneneHue

Pasmmaaror BU bl SHEPI'UH.

KUHeTH4YecKasi «Heprusi». Mexanuueckad | MexaHWYeCKoU sHepruu, | IIpuBoasT mpumepsl Ten, DopMHUpPOBaHUE YMEHUI
JHEpIrus. 9HEPrus Kak GU3nIecKoe MOTEHLIMAIBbHOHN U o0agaromux pabotats B rpymie c
HpeBpameHne ITIOHATHE, O603H3}ICHI/I€, KHHETHYECKOHN OHCPruu. HOTGHHI/I&]’IBHOI\/’I u BBITIOJIHCHUEM PA3JINYHBIX
JHepruii. enuHuubl. Kunetuueckas YMerb: BBIUUCIATH KUHETUYECKOU SHEPTrUEH. COLIMAJIBHBIX POJIEH,
9Heprus, ee 0003HaUCHHE, MOTEHUHAIBbHYIO U BreruucnstoT 3HaueHue TIPEJICTaBIATh U OTCTauBaTh
¢dopmyna. [lorennmanbHas KHHETHYECKYIO sHepruu. CpaBHHUBAIOT CBOU B3IVIABI M yOSKICHNUS,
9Heprus, ee 0003HaUCHHE, SHEPTrHI0, TPUBOIUTH sHepruu Ten. [lonnMaror BECTH JIUCKYCCHUIO.
¢dopmyna. CBs3b pabOTHI U IIPUMEDPBI Tell, 3Ha4YeHUE 3aKOHA DopMyIMpoBaTh NPaBUIbHBIE
sHeprud. [IpaBuio pacuera 001agaroImMx COXpaHEHUs SHEPTUU I OTBETHI, AaHATTU3UPOBATb,
sHepruu. BeiBox hopmyisl [OTEHIUAJIbHON WK 00BSCHEHHS TIPOLIECCOB B BBIJICJISITh TJIABHOE.
KMHETUYECKOW SHEPTHH KHUHETUYECKON OKPYKaIOIIEM Hac MUpE. MotuBanus
TeJa, ee aHam3. BeiBog SHEPIuel, CpaBHUBATH CpaBHUBAIOT H3MEHEHNE 00pazoBarenbHOMI
(hopMyITBl TOTEHIMATBHOM SHEPruu TeJl. SHEPrUM NPH JBIKECHUN JEATEIBHOCTH .
OHEpPIruu T€j1a, IOAHATOIO TEII.
HaJa 3eMIIeH, ee aHan3.
HyneBoe nosoxeHue tena.
Penrenue 3agay tuma 77, 79,
81.
JleMOoHCTpanus: OMBIT IO
pucyHky 27 (c. 39).
67 CosepmiencrBoBanue | IloBropeHue matepuana 3a CucremaTtusanus YMeHust npuMeHsTh HaBaTh onpenenenue
HaBBIKOB PEILIEHUS Kypc ¢u3HuKH 7 Kiacca U3y4eHHOro MaTepuaia | TEOpeTHUYECKHE 3HaHUS 10 MTOHATHUSIM.
3aja4 3a Kypc 7 Kjacca. OCO3HaHUE BaXKHOCTH (u3nKe Ha IPaKTHKE, CTpouth JOrHYECKOE
(bu3HYeCcKOro 3HaHUS. | pemarh (GU3NIECKUE 33/1a9H | PacCyKICHUE, BKITIOYAIOIIee
Ha IIPUMEHEHNE YCTaHOBJIEHNE TPUIMHHO-
MOJIyYECHHBIX 3HAHUM. CJIEICTBEHHBIX CBSI3EH.
OcymiecTBIsATh KOHTPOJIb,
KOPPEKLIHIO, OLEHKY
JIENCTBUI MapTHEPA, yMETh
yOSKIATb.
68 Hmozosan BrisiBnenue ypoBHA OBnazieHre HaBbIKAMU
KOHmMpOonbHaa paboma. IIOATOTOBKHU yYaIlIUXCsl CaMOKOHTPOJIS U OLIEHKU




¥ TUIIWYHBIX HEIOYETOB B pE3yJIBTaTOB CBOEH

M3Yy4€HHOM MaTepuae. JIeATSITHHOCTH,
YMeHus npeIBUIETh
BO3MOYKHBIE PE3YJIbTATHI
CBOUX JICHCTBHH.

(hopMHUpOBaHHUE IICHHOCTHBIX

OTHOUIEHUH K pe3yibTaTam
00yJeHusI.

KAJTEHIAPHO - TEMATHUYECKOE IIVIAHUPOBAHME 8 KJIACC ( 68 yacoB, 2 yaca B He/1eJ110)
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Mamemamuxa reorpadus,

€CTEeCTBO3HAH.,
Ouomorus,

BBIYUCIIAIOT U3BMCHCHUC TCMIICPATYPhI
TCIa, €ro Maccy Hu
TCIIJIIOEMKOCTD BCIICCTBA

YIEIbHYIO

MPOIYKTUBHOM KOooeparuu

BECHBI.
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JladopaTopHasi padora Nel «UcciiegoBanne n3MeHeHHs

TeMIIEPaTypbl OCTbIBAKOIIEN BOAbLD>

HccenenoBare U3MEHEHUS €O
BPEMEHEM TEMIIePaTyPhl
OCTBIBAIOIIICH BOIBI, paboTa ¢
(usnaeckuM 000pyI0BaHHEM

Mmamemamuxa rpapuyeckasn
3aBMCUMOCTb OZHOM BE/INYUNHDI
OT Apyroi

3HaTh: IpaBuIIa
(hu3ryecknMu IprudopaMu

IIOJIb30OBaHUA

¥YmMmerh: wucciegoBatb €O BpEMEHEM
TEMIEPATYPY OCTBIBAIONIEH BOJBI,
00BACHAT, M3MeHeHusd Ha ocHoBe MKT
OOBSICHATh  IIONyYCHHBIC  PE3YJIBTATHI,
MpEACTaBIATh WX B BHAS Ta0IMI,
AQHAJIM3UPOBATh MPUYUHBI TOTPELIHOCTH
U3MepeHuii,

JluyHocTHbIe: Hccnenyior siBleHUE
TEII000MeHa npu CMEIINBaHUU
XOJIOTHOM " ropsiaeit BOJIBL.
CoCTaBISIOT ~ ypaBHEHHE  TEIUIOBOTO
OanaHc. M3mepsitoT N1 (118:0%%)
TEIIOeMKOCTh BemecTBa. COCTaBISAIOT
ITOPUTM PEILEHUS 3aa4
Ilo3HaBaTebHBIE: Bei0upator,
COMOCTaBJIAIOT U 000CHOBBIBAIOT
CII0COOBI peuieHus 3a7a4H.
OCYIIECTBIISIOT TMOUCK U BBIICICHUE
HEOOXO0IUMOi uHpopmaIHy.
Bripaxaror CMBICTT CHTYaIl{
pPasIUYHBIMU  CPEACTBaMM  (PUCYHKH,
CHUMBOJIbI, CXEMbI, 3HaKH). BwiOupator
Hanbonee  >(PQEeKTUBHBIE  CIOCOOBI
pelIeHus 3a1auu

PeryasituBuble: COCTaBISIFOT IUIAH U
MOCJIE0BATENBHOCTD JeiicTBUiA.
OLeHNBAIOT JJOCTUTHYTHIH pe3yibTaT.
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YPOBEHb YCBOGHHMS. BHocar
KOPPEKTHBBI M JIOTMOJIHEHHS B CIIOCO0
CBOMX JIEHCTBHI

3akoH coxpaHeHuUsi 3HaTh:  (QOPMYJIMPOBKY  3aKoHa | JIHunocTHbre: Habmonator 1 | Becena o
= < OITMCBIBAIOT HU3MCHCHHA n
- MeXaHN4YeCKOH JHEePIruMm. 3 COXpaHeHus " NPEBPAMEHMS | \hepnonenns  mexammueckoii  u | BOTPOCAM
E HpeBpameHHe MEXaHNYCCKOU SHEpPIruu B MEXaHUYIECCKHUX M | BHyTpeHHelH SHEPIUU Tena B
% 8 SHEPIUr BO BHYTPECHHIOIO. TEIJIOBBIX IMpoueccax B%HH‘IHBIX Hpogl"eccax. JononusroT
== o KapTy 3HaAaHUU HeOGXO}IHMHMI/I
= [IpeBpalieHrie BHyTpeHHEN SIEMOHTAMHU
s g SHEPIrUH B MEXaHUYECKYIO Ymersb: MPUBOAUTH npumepsl | Iosnasarennubie:  CIpyKrypupyioT
= o 3HaHus. OmNpenensioT OCHOBHYIO U
= sHepruto. CoxpaHEHHUE SHEPTUU B | IPEBPAILECHUS MEXaHUYECKON SHEPTUr BTOPOCTENIEHHYIO HHbOpMAITHIO.
E- g TCIJIOBBIX ITpoHeccax. 3aKkoH BO BHYTPCHHIOIO, IIEPEXOAA OSHCPTHUU | Beensror 0OBEKTHI M IIPOLECCHI C
©o| &8 MPEBpAIICHUS U COXPAHCHUS OT OJHOIrO0 Telga K  JIPYyroMy, | TOUkH 3peHMd Leloro u qactel
S E = PeryasTusabie: OCO3HAIOT KauecTBO U
= q; SHEPrun B IpUPOJIC NPpUBOANTH TIpUMEDBI, YPOBEHb YCBOEHHS. Bnocsar
E Py NOATBEPKAAIOIME 3aKOH COXPAHCHMS | KOPPEKTUBBI M JIONONHEHUS B CHOCOO
: E MEXaHHIECKOH SHEprun :?:3;5;E§?::Bnble' Berynatot B
= :
g E mamemamuxa XI/IMHH, JAUAIOT, Y4aCTBYIOT B KOJUIEKTUBHOM
g < o0cyXIeHHH IpoOIIeM, ydarcs BageTh
[ & reorpa (bH g MOHOJIOTHYECKOH M THAJIOTHYECKOM
= ’ tbopmamu peun
g €CTECTBO3HAaH.,
a Ouosorust
Y CTpoiCTBO U IPUMEHEHUE 3HaTh: OCHOBHbIE 3aKOHBI U (pOpMYJIbI 110 | JIMiHOCTHBIE: Habmoator 1 | OdopmiteH JlaTuuk
o OIHCHIBAIOT M3MEHEHMS u TEMIIEPATYPEI,
xanopumerpa. Jlaboparopnas M3YICHHOH TEME npespamems  wexammecioii | 1€ PAOOTBI, TepMOMETp
pa60Ta Ne 2 «CpaBHeHI/Ie BHYTPEHHEN SHEPIUM Tena B | BBIBO/J KaHOpI/IMeTi)
5 KOJIMYECTBA TEIIOTHI HpI/I Ymern: pa3paﬁaTbIBaTI> TIJIaH }:')BBJII/I‘IHBIX r[poEl"eccax. JlomonHsI0T ,MepHLII‘/'I
= o BEITIONIHEHUS  pa0OTHI, ONPEHeNATh W | KapTy — 3HaHMH HEOOXO/IMMBIMHU
& CMCIUHBAHHIH BOABI PA3HOU CPaBHMBATh  KOJIMYECTBO  TEIIOTHI, | o cHTamh P
E} TeMIIepaTyph» 1% > | TlosuaBatenbnbie: CTPYKTYpUpYIOT (Mensypxka),
g OUBACHATE HOITYyYCHHBIC  PE3YNLTATRL, | 3pappyy, OnpenenstoT OCHOBHYIO U nabopaTopHbIe
o QE IpeacTaBATb WX B BUAC Ta6HI/ILl, BTOPOCTEIEHHYIO uHpopManuio. CTaKaHbI, ropsyas
S = aHAJM3UPOBATh NPUYHMHBI IIOTPENIHOCTH | BBUICISIOT OGBEKTH M MPOUECCH ¢ ¥ XOJIO/IHAS BOJA
g mamemamuxa I/I3MepeHI/II7[ TOYKH 3pEHMS 1IEJI0r0 U yacreit
=
S
=
[ae}
<
=%

JlaGopartopHas pagora Ne 2 «CpaBHeHue
KOJIMY€ECTB TeNJI0Thl Npu CMCIIMBAHHUHA BO/AbI

KommyHukaTuBHbie: BerynatoT B
JIMAJIOT, y9acTBYIOT B KOJUIEKTUBHOM
0o0CyXKIeHHH IPoOIeM, ydarcs BIaaeTh
MOHOJIOTUYECKON M ANATIOIrHYeCKOn
(dhopmamu peun

M3rOTOBJICHUE TapaMHOBOM UTPYILIKH, C
MCIIOIb30BAaHUEM CBEYH U IIACTUIIMHA.




BBICKa3bIBAHUS B IIMCBMEHHOI (popme
PeryasTuBHble: OueHuBaoT
JOCTUTHYTBIH pe3ynbTar. Oco3HaioT
Ka4yecTBO M YPOBEHb YCBOEHUS
KommynnkaruBHble: ONHCHIBAIOT
coJIepXKaHUe COBEPIIAEMBIX AeHCTBUH

MCCIIEN0BATh TEPMOC U CACIIaTh YEPTEK,

MOKa3bIBAIOLIUI €r0 YCTPOICTBO.

[TepMOC ropsiueii BOJbI U HailTH ee

[TeMIIepaTypy . OMpPEIeIHTh KaKoe

IKOJTHMYECTBO TEIJIOTHI TENACT TEPMOC B Yac.

N 3aBUCHUMOCTH YAETHHON 3HaTh: KaK HCIONTb30BaTh Odopmiien Harunk
5 % TETUIOEMKOCTH BEIIECTBA OT €r0 | M3MEPHUTEIIbHBIE TPUOOPHI U MOHSTHE ue paboThl, TEMIICpaTypEL,
N TEPMOMETD,
S om E arperaTHoro COCTOSTHUSI. YAETBLHON TEIIOEMKOCTH BBIBOJI KaﬁopHMgT)p
c b
g = e Jlaboparopnas pabora Ne3 « YMerh: pa3pabaTsIBaTh U1aH ropsas u
= o
S 5 = Usmepenue ynenpHOM BBITNIOJIHCHUST  PabOThI,  ONPEICIIAThH XONOJHAs BOAA,
o S 2 TEIJIOEMKOCTH TBEPAOTrO TEJIa AKCHEPUMEHTAIILHO YAEIbHYIO MCpHBIN
9| = o = LWIMHAD, IPY3
S E e TEIIOEMKOCTh BEIIECTBA u .
=
255 CpaBHUBaTh €€ ¢  TaOJIMYHBIM C KPIOYKOM ,HHTS,
S gg Mmamemamuxa 3HaYeHUEM, OOBICHITH IMONyYCHHBIC 3JIEKTPOHHBIE
[
:;E E pe3ynpTaThl M IPEACTAaBIATH HX B BECBI.
(=
= =~ 2 BHJIC Ta0JIUIIBI, aHAJIU3UPOBATh
= E MPUYUHBI TOTPEITHOCTH U3MEPEHHIA
peuu
o A n 3HaTh: OCHOBHbIC 3aKOHBI M (JOPMYIIbI | JIMuHOCTHBIE:  Pemaior  sagaun ¢ | (DU3HYESCKH =
S H v MIPUMEHECHUEM aITOPUTMa COCTABJICHUS v =
OBTOPEHHE TEOPETHIECKUX
QE_, ; P p [0 U3y4YCHHOM TCMEC YpaBHEHUS TEIJIOBOTO OaaHca U TUKTaHT e e
= E- SHaHUH 110 TCME «BHYTpeHHHﬂ ITo3naBaTenbHbIE: BuiGupator, | No 1, 5=
= 2 sHeprus. Ternosblie ABICHMUS », VMeThb: HCIIONB30BATh CBOM 3HAHMS | COMOCTABMIIOT 1 0GOCHOBMIBAIOT | (CanoCTOSIT z3
) elICHIE 3a0a o CIIocOOBI PEIICHUs 3a1a9U e é
< 2z p Jad. IpU pelleHnH QU3MIECKON 3a1a4M 110 | Peryasrumbie: Brocst xoppexruss | CIBHAS 8 &
S 8 = TeMe «BHyTpeHHA4 SHEprusl. | m Jomommenns B cmoco6 ceoux | paboTa 5 g
o o ;M
o 3 TeruIoBbIe SIBICHAS AcHCTBHH . ° &
= 8 KommyHukaTuBHbIe: YMEOT 5=
5 ; Mmamemamura MPE/ICTABIISATh KOHKPETHOE COJIepKaHNe :’g
g = 1 coo0IIaTh €T0 B MUCbMEHHON U s 8
oA ycTHoi Gopme £ E
A Y =B
= >
e &
g . O 3HaTh: OCHOBHbIC 3aKOHBI U (HOPMYIIbI | JIHuHOCTHEIE: Aemoncrpupyior | KM T -
o 7 KonrpoibHast padbora 1o Teme i YMCHHMC ~ OTHMCHIBATH  TIPOTECCHI
= 2 p p 10 M3y4EHHOU TeME parpesamms m  oxnaemms  ren, | [OHTPOJIBH 2
g g «Pacuer KonruecTBa TEMIOThD» OOBACHATH ~ NPUYUHBI W Crocobbl | Al pa60Ta =)
-5 YMerb: OpUMEHATb  3HAHUS K | MEMEHCHIT - BHYIDCHHEH = SHEPIHH, | No ] crp. =
2 = COCTaBJIATh M pEIlaTh ypaBHEHHE
- PCUICHUIO 3aJa49U TemuoBoro GagaHca 13-19 ( S
= E mamemamuxa Io3HaBaTe/IbHbIE: Beibuparor BapI/IaHTOB) i
“:" ,8 8 HanOomee  d(Q(EKTHBHBIE  CIIOCOOBI
h g - peuIcHus 3aja4. Oco3HaHHO n
= E IIPOU3BOJIBHO CTpOAT peUCBbIC
s S
= X
wa
=3
3
25
]
= A
b
=z




KHNHCTUYCCKUX HpeI[CTaBJICHI/Iﬁ

TOT0, YTO Y€ U3BECTHO U YCBOECHO,
U TOTO, UTO €I11e HEU3BECTHO
KomMyHukaTHBHBIE: ACKBATHO
HCHOJb3YIOT PEUEBBIE CPEACTBA
JUISL TUCKYCCHU U apTyMEHTaLlUH
CBOEH MO3ULIUHN

ArperaTHsle COCTOSIHHS 3HaThb: ompejeleHue IUIaBieHMs W | JIMUHOCTHBIE: H(;Cﬂeﬂymc Teiosbie | PaBora Hay | Buoeo: - Jarunx
] CBOMCTBAa  Mapa@uHa. TPOST Hu
2 BerecTa. Kpucrammmdaeckue otBepsiesanus. Temnepatypbl miapnenus | 2% prpaqm O o | OIIHOKaMy | TWABTCHH | TEMIEPaTypbI,
o eu = KaJOpUMETp,
) | 5
> = Tea. 11JIaBJICHUE H TEMIIEPAaTYpsl TIpH  HarpeBannd U | KOHTPOJIbH KDHCTATN S COCYII C TAKOIIIM
E g 5 oTBep/eBaHMe. TeMnepaTypa Ymern: OPUBOJUTH MPUMEPHI arperaTHBIX | nuaBneHnu napaduHa. BIX 3:111/151 E HLZI}(])M cocyr ¢
- %1 Ilo3naBarenbHbIE: Beigensitor  m = >
&g = miaBreHnst. Anams taGmnpr 3 | SOCTOHIH BemecTsa, OTIITIATE 3aIaHA I < BOZIOH
= X E 1 arperaTHble COCTOSIHUS M OOBACHATH (bopMyTMPYIOT NIOSHABATEIEHYIO LEMb. A =% ’
= % 2 y‘IC6HI/IKa Bribupaior  3HaKoBo-cuMBONHMuCcKHE | 3a/IAHUS HA = SJICKTPOHHBIC
E R o OCOOCHHOCTH MOJICKYIISIPHOTO  CTPOCHHSI CpencTBa JUlsl HOCTPOEHUs] MOJEIN COOTBETCTE S BECBHI.
(YH) g g g-) ra3oB, JXHUIAKOCTEM MW TBEPABIX TEI, | PeryaAaTuBHbIe: Omnpenensior 8
: g = E OTJINYaTh Hpouecc IIJIABJICHUS oT HOCHSZ{OBaTeJ'ILHOCTB MIPOMEKYTOYHBIX ne 5
S 2= mamemamuxa KPUCTAJUIM3ALHMK ¥ TPUBOIUTE TIPUMEPHI | Lo o ¢ YICTOM KOHEHHOTO pesyprara S
) E a KoMMyHHKaTHBHBIE: Y4acTBYIOT B =
A 3 o STHX HpOLECCOB, NPOBOMUTE | gopnexTiBHOM 06CYXKICHHH POGIEM, g
E E E- I“COI‘paCbI/ISI, MCCIICAOBATCIIbCKUU  DKCIICPUMCEHT IO | yyarcs BJIaj€Th MOHOJIOTHYECKOH U L
s g = €CTECTBO3HAH. U3YUEHUIO IJIABIIEHHUS, OOBSICHATD | AMANOTHYECKOH (popMamu pedn §
2= pe3ynbTaThl IKCIIEPUMEHTa, padoTaTh C E
:1 y4IeOHUKOM =
3
Jas)
Z = 3HaTh: MOHATHE YIENBHOH TEMIOTHl | JIMMHOCTHBIE: Wsmepsiior | PaGora ¢ MHKPOCKOII,
= g-' YienbHasi TEMJI0TA IJ1ABJIEHUS], €e UIABJICHMS du3MUeCKUil  cMblcyy | YACTPHYIO  TIUIOTY | IIABNCHUA | yo6myyany pobHpKa ¢
g - (u3MYeCcKHii CMBIC H eIHHUIA, ’ gpaa.  COCTaBISIOT — aIrOPUTM HACBIIEHHBIM
E 3 OGbsicHeHHE TPOIECCOB MIABICHHsT U CIMHUTBI H3MCPCHUA pelieHus 3a1a4 Ha IUIABIECHUE W | ' pacTBOpoM
= % % OTBep/eBaHHs HA OCHOBE 3HAHMIA 0 YMeTh: aHanM3MpoBaTh TaOJIHMYHBIE KPHUCTAJUTH3AIHIO TE CIIPaBOYHBI JIBYXPOMOBOKHCII-
M S E MOJIEKYJISIDHOM CTPOEHHH BelecTBA. JIAHHBIE TEMIIEpATypbl IUIABJICHUS, | [losHaBaTenbHble:  Bripaxaror | M Oro aMMOHHS,
e == Amnanu3 Tabnuiel 4 B yueOHUKeE. CTPYKT 3a7a4u a3HBIMU MpeaMeTHOe
S E g ¥ rpadUK IUIABIEHUS M OTBepAeBaHus, | CTPYKTYPY p MaTepuano p
) e ®opmy.ia 1S pacuera KoJl. TeIoThI , ACCUMTBIBATE KONMUCCTBO TeIioThL | CPCACTBAMH. CTposiT JIoTHYecKue M CTEKJIO,
< - § = HeoOX0IMMOr0 /IJIs1 IUIABJIEHHUS TeJa p > | Hemw pacCyXICHHH. BBIMOJHSIIOT CTEKIITHHAsA
L)
o A a = WM BBLIEJISIIOLIErocsi PH €ro BBINCIAOMICT0CA UPH | onepamun  co  3HakamMu M najouka
— =
e =9 KPHUCTAJLIU3ANNH KPUCTAJUIN3ALU R OOBSACHATD | cuMBoNaMu
E = :
5 = E- mamemamurka HpOHCCCBI IIJIaBJICHUS U OTBepHCBaHI/IH PerﬂﬂTHBHble. CraBsr yt{e6Hy}o
<
s = : TeJa HAa  OCHOBE  MOJIEKYISpHO- | >AAa4y Ha OCHOBC COOTHCCCHHA
=
R o
)
S
3
E =
s 5
S B
=




mamemamura
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BOJISTHOT'O TIapa

SHEPIuy,
KOHIEHCAIINU
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OOBICHUTE MTOHSITHE BIAKHOCTE
BO3/yXa, MOKA3aTh
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JIuyHocTHbIe: V3MepsIoT BIaXHOCTh
BO3/lyXa MO TO4YKe pochbl. OOBACHAIOT
YCTPOMCTBO M MNPHHLUN  JeHCTBUA
NICUXPOMETPa H TUTPOMETpa
Ilo3HaBaTeJbHBIC: IIpumenstor
MeTozibl MH(MOPMALIMOHHOTO IOWCKA, B
TOM YHCJIE C MIOMOIIBIO KOMIIBIOTEPHBIX
CpencTB. YMEIOT BHIOMpATh CMbICIOBbBIE
eIUHMIBI TEKCTa U YyCTaHABIHBAaTh
OTHOIIECHHS MEXIY HIM
PeryasatuBHbie: CamocTosTensHO
(OpMyIHPYIOT IIO3HABATENBHYIO LIEIb U
CTPOST IEHCTBUS B COOTBETCTBHY C HEH
KomMMyHHKaTHBHBIE: Y CTaHABIUBAIOT
paboyre OTHOIICHUS, ydarcs

3G GEKTHBHO COTPYAHUYATH U
CII0coOCTBOBATh NMIPOIYKTUBHOM
KOOTIepaIu

JInunocTHble: HaGmonaroT n3MeHeHus

BHYTPCHHEH  SHEprHH BOJIBI B
pesynbTate ucnapeHus. OOBICHAIOT
MOHMKEHHE TeMIepaTypbl pu
WCIIApEeHuH  JKUAKOCTH. HaGmrogaror
mporece KHIICHUS, 3aBUCHMOCTD
TEMIIEpaTyphl KHIICHUS or
atMocepHoro gasnenuss. CTposT u
OOBSICHSIOT rpadux W3MCHCHHS
TeMIIepaTyphbl KUIKOCTH pu
HarpeBaHHU U KHICHUH

Tlo3HaBaTejbHBIE: Crposr
JIOTUYECKUE e PacCyKICHUI.
YcraHaBIuBaT TIPUYHHHO-
CIIC/ICTBEHHBIC ~ CBS3U.  BBIIENSAIOT

0OBEKTBI M MPOIECCHl C TOYKH 3PEHUS
1IeJIOT0 W yacTei

PeryasituBnbie: BHOCAT KOppEKTHBBI
¥ JIOTIOJTHEHHSI B COCTABJICHHBIC TUIAHBI
KommyHukatusHbie: C 10CTaTOYHON
TIOJIHOTOH ¥ TOYHOCTBIO BBIPAXKAIOT
CBOM MBICIIH B COOTBETCTBUH C
3a7a4aMH U yCIOBUAMH KOMMYHHUKAIIUU
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21 aBrycra 1843 r. JI>KoyJib cienai TOKJaj] 0 YCTaHOBJICHHIO

. HarpeBaHue BOJbI HA 1 rpanyc

[PaBHOILIEHHO MOJIbeMy Tena Macco 1kr Ha 460 M. [IpoBepbTe

pe3ynbTat, noiyd. xoynem. [Iposeaure HeoO. Berumcn.

OLieif Mepsl Teruia ¥ padoThI. .
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Penrenne 3agau

Pemenure 3amaq Ha pacuer
YAEIbHON TEIIOTHI
napooOpa3oBaHHs, KOJIUUECTBA
TEIUIOTHI OTJAHHOTO TEJIOM (
MOJY4EHHOT0) MpH
KOHJIEHCALIUH, OIIpEeIICHNE
BJIQKHOCTH BO3/yXa

mamemamuka

3HaTh: OCHOBHBIE MOHATHS  IIO
W3Y4EHHOU Teme

YMmerb:  HaxXoauTh B Ta0IUIE
HEOOXOIUMBIC JIaHHBIC, PACCUUTHIBATH
KOJIMYECTBO TEIUIOTHI, IOyICHHOE
WIA OTJaHHOE TEIOM, YJIEIbHYIO
TEIUIOTY napooOpa3oBaHus,
BIIAYKHOCTD

YMerb: HaxoouThb B TaOJHIlE

HCO6XOI[I/IMI>IC JaHHBIC, paCCUUThIBATH

KOJIMYCECTBO TCIJIOTHI, IIOJIY4YCHHOC
Wi OTAaHHOE TEJIOM, YACJIbHYIO
TCILIOTY nap006pa30BaHH5{,
BJIAXKHOCTB

JIMYHOCTHBIE: BBIYUCIAIOT YIEIbHYIO

TEIJIOTY IUTABJICHUS u
napooOpa3oBaHus BEILIECTBA.
CoCTaBISIOT ~ ypaBHEHUS  TEIIOBOIO
OamaHca ¢ y4eToM  IIPOLECCOB
HarpeBaHus, IUIaBJICHUS u
napooOpa3oBaHus

Io3HaBaTenbHBIE: Beigenstor
0000MLIeHHBIH cMbICT U (popManbHYIO
CTPYKTYpPY 3a1aun. Bri0upator,

COTIOCTAaBNSAIOT M OOOCHOBHIBAOT
CHOCOOBI PELICHHS 3a/1a4u
PeryasTusHele: CnnuaroT  cBOi

crnoco®  JEHCTBHS  C  STAIOHOM.
OCO3HAaIOT ~ KayecTBO M YPOBEHb
YCBOCHUS

KommyHnukatusHble: PazsuBator
YMEHHE UHTETPUPOBATHCS B TPYIIITY
CBEPCTHHUKOB U CTPOHUTH IPOTYKTUBHOE
B3aMMOJIEHCTBUE CO CBEPCTHUKAMHU U
yUHTElIeM

IIpoBepoun
ast
pabota

[Mpy MOCTOSTHHOM HarpeBaHUH HAIll OPTaHK3M

crocoOeH BblAepKaTh TeMieparypy ao + 160
rpaxycoB. OOBSICHUTE MPU KAKUX YCIOBHAX 3TO

BBO3MO>KHO ( IUCKYCCHSI)
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Pemienue 3aqau

Pemenure 3amaq Ha pacuer
YAEIbHON TEIIOTHI
napooOpa3oBaHHs, KOJIUUECTBA
TEIUIOTHI OTJAHHOTO TEJIOM (
MOJY4EHHOT0) MpH
KOHJIEHCALIUH, OIIpEeIICHNE
BJIQKHOCTH BO3/yXa

mamemamuka

3HaTh: OCHOBHBIE MOHATHS  IIO
W3Y4EHHOU Teme

YMmerb:  HaxXoauTh B Ta0IUIE
HEOOXOAVMEBIE TaHHBIE, PACCUUTHIBATH
KOJIMYECTBO TEIUIOTHI, IOJYYCHHOE
WIA OTJAaHHOE TEeNoM, YHeIbHYIO
TEIUIOTY napooOpa3oBaHus,
BJIQXKHOCTh

3nanueso — npeomemmuwiii  onwim,
npeomemnas Komnemenyus, y4eoHas u
Nno3HABAMENbHAS OeSAMEeNbHOCY

JIn4HOCTHBIE: BBIYUCIAIOT YIEIbHYIO
TEILIOTY IUTaBICHUS u
napooOpa3oBaHus BEIECTBA.
CocCTaBisIOT ~ ypaBHEHUs]  TEMJIOBOIO
GamaHca ¢ yd4eTroM  IIPOLIECCOB

HarpeBaHus, TJIaBJICHUS u
napooOpa3oBaHus
ITo3naBaresbHbBIE: Beinensror

0000IEeHHBIH CMBICT U (OpPMaIBHYIO
CTPYKTYpPY 3a7aun. Bri6uparort,
CONOCTAaBISIOT M OOOCHOBBIBAIOT
crocoObl peleHus 3a1auu
PerynsituBHble: CnugaroT CBOM
cmocod  JeficTBES € OTaJIOHOM.
OCO3HAalOT ~ KauecTBO M ypOBEHb
YCBOEHHUS

KommyHukaTusHble: Pa3BuBaroT
yYMEHHE HHTETPHPOBATHCS B IPYIIILY
CBEPCTHHKOB M CTPOUTH IPOAYKTHBHOE
B3aHMOJICHCTBHE CO CBEPCTHUKAMH U
yduTeneMm

TecroBas
pabora

JlemoHcTpanus
«M3MeHeHue
JaBJIeHHs ra3a ¢
H3MeHeHHueM
00BéMa npu
MOCTOSAHHOM
TeMIlepaType»:
JIATYMK JaBICHUS,
JIATYHK
TeMIIepaTyphbl
,IITAaTHB, COCYL
JUIS
JIEMOHCTpaLI
Ta30BBIX 3aKOHOB,
Hacoc.
JemoHcTpanus
«H3MeHeHue
JaBJIeHHs ra3a ¢
H3MeHeHUueM
TeMIIepaTyphbl
MPH NOCTOSTHHOM
00béMe»:

JIATYMK JaBICHUS,
JIaTIHK
TEMITepaTypsl
,IITAaTHUB, COCYL
JUIs
JIEMOHCTpaLl
Ta30BBIX 3aKOHOB,
JTUHEWKa, COCyI C
BOJION,
CIMPTOBKA.
JdemoncTpauus
«M3MeHeHHe
o0béma rasa c
H3MeHeHneM
TeMIIepaTyphl
TIPH NOCTOSTHHOM
JaBJIEHHH»:
JATYMK AaBICHUS,
JTATIAK
TeMIIepaTypsl
,IITAaTHUB, COCY
JuIst
JIEMOHCTPALUH
ra30BbIX 3aKOHOB,
JIMHEHKa, cocy ¢
BOJIOM,
CIMPTOBKA.
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TenyoBbIC ABUTATEIH..
JBurarejib BHyTpEHHEr0

cropanus. KITJ,

Pabora raza u mapa npu pacimpeHnn.
Tennossble nBurareau. [Ipumenenue
3aKOHA COXPAHEHMSI U IPEBPAILCHUS
SHEPTUH B TEIJIOBBIX ABUTATEIISX.
YcrpoiicTBO M pUHIMI e CTBUA
JABC. Dxonoruveckue mpoodiaeMsl Ipu
ucnons3oBanuu [IBC. YerpoiictBo n
NPUHIUN JeficTBUA NAPOBOii
TypOuHnbl. KIIJI TennioBoro apurares.
Pemenue 3anau

Mamemamura, mexuuxa

3HaTh: pa3nuyHblE BHUBI TEIIOBBIX
MallvH, CcMBICI  KO3(duLreHTa
IIOJIE3HOTO JEHCTBHUS U YMETh €ro
BBIYUCIISITH

YMeTh: OOBACHATH NPUHIMI PabOTHI
u ycrpoiicteo [JIBC, mnpuBonuth
npuMmepsl  npumenenus JBC Ha
MPaKTUKE, OOBSICHATH YCTPOMCTBO M
OPUHIMI pabOTHl MapoBOM TYpOHHEI,
IPUBOIUTh IPUMEpPHl IIPUMEHEHUS
mapoBol  TypOMHBI B  TEXHHUKE,
cpaBHuBarh KIIJI pa3nuuHbIX MaIiuH
Y MEXaHU3MOB

JIuunocTHbIe: OOBACHSAIOT YCTPOWCTBO
Y IPUHIMI AEHCTBHSA TEIUIOBBIX MAITHH
Ilo3naBaTtesbHbIe: BoIpaxkaioT cMbICT
CHTyallUd Pa3IHYHBIMH  CPEJCTBAMH
(PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH).

AHanM3upyoT 00BEKT, BBIJIETISAS
CYIIECTBEHHbIE M  HECYIECTBCHHbBIC
MPU3HAKH

PeryasituBuble: CraBaT  yueOHYIO
3a7ady Ha OCHOBE COOTHECEHHs TOrO,
YTO y’Ke€ M3BECTHO U YCBOEHO, H TOrO,
YTO €Ill€ HEU3BECTHO
KommyHuKaTHBHBIE: YMEIOT (WK
Pa3BHBAIOT CIIOCOOHOCTB) € HOMOIIBIO
BOIIPOCOB JI00BIBATh HEJOCTAIOILYIO
uHpopmanuro. OOMEHUBAIOTCS
3HAHMSAMH MEKy WICHAMH TPYIIIEI

becena,
3aJaHUs Ha
COOTBETCTB
ne

Buoeo:
ycTpoict
BO U
TIPUHIMI
paboTsl
napoBou
TypOHHBI
yCTpOMCT
BOH
TIPUHIMI
paboTEI
JBUTATEIS
BHYTPEHH
ero
CrOpaHus

Haiitu B razeTax ctaThbu U COOOILEHUS O TOM,

Kak [po0GJIeMbl, CBSI3aHHBIE C 3arpsi3HEHHEM
BO3/yXa, PEIIAIOTCs B APYTHX cTpaHax ( opopmu

Tb MPE3EHTALNIO) U MIPEJIOKUTH CBOM PELICHU ISl Halllel CTpaHbl

JlemoHcTpanus
«M3MeHeHue
JaBJIeHHs ra3a ¢
H3MeHeHHueM
00BéMa npu
NOCTOSAHHOMI
TeMIlepaType»:
JIATYMK JaBICHUS,
JIATYHK
TeMIIepaTyphbl
,IITAaTHB, COCYL
JUIS
JIEMOHCTpaLI
Ta30BBIX 3aKOHOB,
Hacoc.
JemoHcTpanus
«H3MeHeHue
JaBJIeHHs ra3a ¢
H3MeHeHUueM
TeMIIepaTyphbl
MPHU NOCTOSTHHOM
00béMe»:
JIATYMK JaBICHUS,
JIaTIHK
TEMITepaTypsl
,IITAaTHUB, COCYL
JUIs
JIEMOHCTpaLI
Ta30BBIX 3aKOHOB,
JTUHEWKa, COCyI C
BOJION,
CIMPTOBKA.
JdemoncTpauus
«M3MeHeHHe
o0béma rasa c
H3MeHeHneM
TeMIIepaTyphl
TIPH NOCTOSTHHOM
JaBJIEHHH»:
JaTYMK JAaBICHUS,
JTaTIAK
TeMIepaTypsl
LIITAaTUB, COCY]]
JuIst
JEMOHCTPALUH
ra30BbIX 3aKOHOB,
JIMHEeWKa, cocyl ¢
BOJIOH, CIIUPTOBKA
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Pemenue 3aga4. IlonrotoBka Kk KOHTPOJILHOM padoTe.

Pemenne 3amauy mo TeMaM «
W3MeHeHne arperaTHbIX
COCTOSIHUM BEILIECTBa» M «
TemnoBele ABUTaTEINY

mamemamuka

3HaTh: OCHOBHBIE IIOHATHS W
(opMyITBl IO JAHHOW TEMe

YMeTL: NPUMCHATH IMOJTYYCHHBIC 3HaHUS
MY PELICHUU 3a1a4

JIM4HOCTHBIE: OnuceIBalOT
MPEBpAILCHUsT SHEPTUM B TEIIOBBIX
JIBUTATEIISIX. Brruucnsior
MEXaHUYECKYI0 paboTy, 3aTpaueHHYIO
sHepruto torumBa u KIIJ TeruioBoro
neuratesnst. OGCYKIAI0T IKOJIOTHYECKUE
MOCJIE/ICTBUSL IPUMEHEHHs JIBUTaTeNeH
BHYTPEHHETO CrOpaHMs, TEIUIOBBIX M

TUIPO3NICKTPOCTAHIINIH; yTH
TTOBBILICHHS s¢dexTuBHOCTH u
9KOJIOTHIECKOH 6e301acHOCTH

TEIUIOBBIX MalIHH
Io3naBatenbHble: OPHEHTHPYIOTCS U
BOCIIPUHUMAIOT TEKCTBI
XyI0>KECTBEHHOTO, HaY4HOrO,
MyOJIMIUCTHYECKOTO U O(QUIHAIBHO-
nenoBoro  ctuneil.  CTPyKTypUpYIOT
3HAHUSA. BoccranasnuBaror
MIPeIMETHYIO CHTYallHIo, ONHCAHHYIO B
3ajade, MyTeM mepedopMyIHpOBAHHU,
YIPOIIEHHOTO IIepecka3a TeKCTa, ¢
BBIZICNICHHEM TOIBKO —CYIIECTBEHHOU
uHpOpMaLIH

PerynstuBHbie: Cnnuaror CBOH
cmoco®d  JeficTBHS  C  OTaJIOHOM.
OCO3HalOT ~ KauecTBO M ypOBEHb
ycBoeHHs. OILIGHUBAIOT JOCTUTHYTHIN
pe3ynbTaT

KommynukaTuHble: [Inanupytor
o0mue crnocoObl paboThl. OnpenensoT
LU U (PyHKIMH YIaCTHHKOB, CIIOCOOBI
B3aUMOJIEUCTBUSA. YMEIOT (MIn
Pa3BHBAIOT CIIOCOOHOCTH) OpaTh Ha
ce0st UHUIMATHBY. AJIGKBAaTHO
HCIIONB3YIOT PeUYeBble CPEACTBA ITIs
JIMCKYCCHH U apTyMEHTAIUH CBOCH
no3unuy. MHTepecyoTes ayKumM
MHEHHEM U BEICKA3bIBAIOT CBOE

Pemienue
3aga4

i SMEMKH Ha

MCCIeJOBaHNe U 00bsSICHEHHE BPAILICHHS ¥ YCKOPEHHS! BPAIICHUsT OyMa)KHO

OObsICHEHUE JAHHOTO SIBJICHMUSL.

IBKJIFOYEHHOM DJI. JIAMITOH.
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Pemienne 3agau. Iloaroroska k

i1 padore.

KOHTPOJIbHO# pa

Pemenne 3amauy mo TeMaM «
W3MeHeHne arperaTHbIX
COCTOSIHUM BEILIECTBa» M «
TemnoBele ABUTaTEINY

mamemamura

3HaTh: OCHOBHBIE IIOHATHS W
(opMyITBl IO JAHHOW TEMe

YMeTI): HpI/IMCHSITI) HO.]'Iy'LICHHLIC
3HAHUS MPU PEIICHUY 33149

JInYHOCTHBIE: Boruucnstor
KOJIMYECTBO TEIUIOTHI B  IpoIeccax
TEIUIONEpejaudl TIPH  HArpeBaHUM |
OXJIXK/ICHUH, TJIABJICHUH "
KpHUCTAJLTH3ALHH, UCIapeHUU "
KOHJICHCAIIN

Tlo3HaBaTebHBIE: Beibuparot
OCHOBAHUS M KPUTEPUH VISl CPaBHEHHUS,
cepuanyd, KiacCHHKAIUA OOBEKTOB.
CocCTaBIIIOT ~ I[EI0€ W3 4acrei,
CaMOCTOSITEIEHO JIOCTpauBasi,
BOCIIOJIHSSL HEJIOCTAOIINE KOMIIOHEHTBI
PeryasatuBHbie: OCO3HAIOT KayecTBO U
YPOBEHb YCBOGHHUS. Buocsr
KOPPEKTHBBI M JIOTNOJIHEHHS B CIIOCO0
CBOMX JIEHCTBHI

KommyHnukaTusHnbie: IIposBisator
TOTOBHOCTbH aJICKBATHO pearnpoBarh Ha
HYX]IBI IPYTHX, OKa3bIBaTh IIOMOILb 1
9MOLMOHATBHYIO TTOJUICPIKKY
napTHepam

dusnyuecku
U OTUKTAHT
Ne 2u
MIPOBEPOYH
as pabora

MCCIIeIOBaHUE ABYX KYCOUKOB JibJIa 00CPHYTHIX B
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02

Kounrtpoabhas pabora
« 3MeHeHHe arperaTHbIX

COCTOSIHUM BelIecTBa»

KonTtposbHas pabota 1o TeMe «
M3MeHneHue arperarHbix
COCTOSIHUM BEIIECTBA
Mamemamuxa

3HATh:  OCHOBHBIC  TOHATHS U
(hopMyITBI IO JAHHOM TeMe

VYMerh: NOpUMEHSATH  MONTyYEHHBIE
3HaHUS MIPH PELICHUH 3a1a4

JIn4HOCTHBIE: JlemMoHCTpHpYIOT
yMeHue COCTaBJIATh YpaBHEHHE
TEIUIOBOr0  OajaHca, ONKCHIBATH U
OOBSCHSTD TEIIOBBIC SBICHUS
Ilo3naBaresbHbIE: Bribuparor
Hanbonee  >(PQEKTUBHBIE  CIOCOOBI
pemenus  3amad.  Oco3HaHHO U
MIPOU3BOJILHO CTPOAT peueBble
BBICKA3bIBaHHS B IINCEMEHHOH (hopme
PeryasituBHble: OCO3HAIOT Ka4yecTBO U
YpOBEHb YCBOGHHSI. OueHuBaroT
JOCTUTHYTBIN pe3ynbTaT
KommyHukaTuBHbie: ONHCHIBAIOT
coJlepKaHNe COBEPIIAEMBbIX JEHCTBUH

KUuMr
Kontponsu
as pabora
Ne 1 crp.
28-39 (5
BapUaHTOB)

MmocTpoeHHe KIacCU(UKALMOHHON CXEMBI, BBIISISISI

OCHOBaHHEM JICNICHHUSI CIIOCOOBI M3MEHEHHS BHYTPEHHEH  [0eNIyr0 U YepHYI0 TKaHb MO/ AeiCTBHEM

pHepruu ( Mex. paboTa

, XUM. pEaKliH, B3aUMOJCUCTBUE [BKJIOYCHHOI 311 TAMITOYKH.

IBEILIECTBA C JJICKTpOMATr. I0JIEM , TEIUIONEpEaaya,
TCIJIONMPOBOAHOCTE., KOHBEKIIUA., U3JIVUCHHUEC




JileKTpUYECKOe T0JIe

OpUOJIMKEHNH €ro K 3apsDKEHHOMY
Teny

PeryasTuBHble: CaMoCTOSATENBHO
(bopMyaUpPYIOT IO3HABATENBHYIO LIeTb U
CTpOSIT ACHCTBUS B COOTBETCTBUU C HEll
KommyHukaTuBHbie: ONHCHIBAIOT
cozieprKaHHe COBEPIIaeMBIX ACHCTBHH ¢
LeTBI0 OPHEHTHPOBKHU HPEIMETHO-
MPaKTHYECKOH e TENbHOCTU
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HMcTOouHMKH cBeTa. PacnpOCTpaHe}me cBeTa.
OTpamel-me cBeTa. 3aKOHbI OTPAKCHHUHA CBETA

Jy4ya Ha FpaHuIly IBYX Cpell.
OTtpaixeHune cBeTa. 3aKOH OTPaKeHHs!
cgeTa. OOpaTHMOCTB CBETOBBIX Jy4eil.

Hcmopwz Mamemamuxa

oOpa3oBaHWE TEHU W IMOJIyTEHH,
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MONYTeHW, HAOMIONATh OTpaKeHUE
CBeTa
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Pemenue 3a1a4 Ha mocTpoeHue
H300paKeHn i, MOJy4eHHBIX IPH

mamemamuka

PeryasTusHsle: y4eOHyI0
3ajadyy Ha OCHOBE COOTHECEHHS TOrO,
YTO yX€ M3BECTHO U YCBOCHO, U TOTO,
YTO ellle HEU3BECTHO
KoMMmyHukaTuBHbIe: Yuarcs
OpPraHU30BBIBATH U IUIAHUPOBATh
y4eOHOe COTPYAHHYECTBO C yUUTENIEM U
CBEPCTHUKAMH
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£ 3 ONTHUYECKUX PHOOpax PeryaaTupmbie: Ilpurmmator TTaHIIET Ha
8 = TI03HABaTCIbHYIO II€/Ib, COXPaHAIT €€ IUIOTHOM JIHCTE C
e = TIPH BBITIOJIHCHUH YIEOHBIX IeUCTBUIT
= KPYroBbIM
Sz Mamemamuxa, uepuenue KoMMyHHKATHBHbIE:
=] Ik - TPaHCIIOPTUPOM
= PUIACPIKUBAIOTCS MOPAJIBHO
: g OTHYCCKHUX U IICUXOJOTHYCCKUX
MIPUHIIMIIOB OOIICHUS 1
COTPYAHHUYECTBA
Pemienure 3a1a4 Ha 3aKOHBI 3HaTh: TpaBWiIa OCTPOCHHWsI B | JlwumocTHbIe: Honyuaror | TTpnoBepouH
n300paKeHne c TOMOILBIO
OTPAXEHUSA U TIPETIOMIICHUS JINH3aX cobmparomeii  manset.  Cocrasnsior | A4 paboTta
CBCTAa, IOCTPOCHUC YMmerh: MPUMCHATH 3HAaHUA K | aJroput™M MOCTPOCHHUS W300paKCHUI B
n300paXeHnH, MOTY4YEHHBIX C PENICHMIO 3aJad  HA IOCTPOEHHe | COOMPAIOUIMX H PACCCHBAIONINX MHH32X
o Ilo3HaBaTebHbBIE: Beirenstor
2 ITOMOILBIO TUIOCKOTO 3€pKaja, M300paXCHUH, JNABaEMBIX IIOCKHMM | oGoGumennsii cvbicn 1 hopmatbiyio
B coOuparolei v paccenBaronei 3€PKaJIOM U JIMH30M. CIpykTYpy ~ 3ajauu.  Bribupator
o = JIMH3 3HAKOBO-CUMBOJIMYECKUE CPEACTBA I
© . MTOCTPOEHHST MOJIENTH
~
ol g CraBst
=
S
=




®opmyJia i
TOHKOMU JI
B3 HH3bI, 3HaTh: GopMyiy TOHKOI
(oxycHoro paccrosuus Ymers: 1 o ot Hatmonaio
: T
JIMH3BI C PACCTOSHUEM OT JTMH3 PUMEHSATh (DOPMYITY TOHKOH | oermrcanne e PRHOTET Pusiraeckn Ocger
bl oCTpOoe " WTCIb
E MpE/MeTa 10 THH3BI 1 OT Hayrs K pCHICHHMIO 3a1a4 HeOGI)D(OZ[I:IP;fOFO xo/1a nyueit, | A AMKTAHT HCTOqHHKOMc
= u3 YUaIlUXCs  CBSI3bIBATH am - momydenm | N9
= 0OpasKeHHUs 10 JINH3bI, pAcCTOSHHE JMH3BI C  PAcCTo (oxycroe | ONTHIECKIX  d((eKToR,  u3yHAIOT Ne 7 cBera Ha 3,5 B,
): OHSTHE OTHIECKOMN CHITBL HpeAMETa 710 MMH3H M OT HBOGPS{HI/IGM oT ﬂcf)‘f}(lmc-rso TENECKOIAa U MUKPOCKOTA HCTOYHUK
BKEHHS 110 aBaTejbHbIE: I
o auH3bL.. Enuan JINH3BI, TIO3HAKOMHT A Tpumersior —
- E 11a UIBMCPCHUS. CHITBI H’H}BH C TIOHATHEM OITHYECKOM ?:Toﬂbl HH(OPMAIMOHHOTO  MOKCKa, KOMIUICKT
% = . ﬂel:;)CTOﬂTCJIbHO CO3/IAI0T AITOPHTMBI MPOBOJIOB
: mamemamuxa sz()p?Im)HOCTPI [pv  peICHUM  3ajiatd meaeBas ’
€CKOr'o ¥ IO CKOBOT'O
= XapakTepa na
= PerynsituBHble: CamocTosITeIbHO o a d)parivla, SKpaH
é (bopmyHpyIOT 03HABATELHYIO LIET 1 g CTaJILHOH,
s ‘I:CTPOH JIeHCTBUS B COOTBETCTBUU C HEll g HalIpas/siomas ¢
S OMMyHHKaTHBHbIe: Paboraior B g M3MEPHTEILHOM
:gyrme. OnUCHIBAIOT COZIEPIKAHUE § LIKAIOH,
B L
epIITAeMBIX JEHCTBHIA C HENBI0 v coOuparoiue
OPUEHTUPOBKH I 2
pa PEIMETHO- =R JITH3BI
TUYECKOM i ’
MM HHOM JIeSITeNBHOCTH ; paccenBaronas
m JIUH3a, Clai
JlabopaTtopHas pabo - (Morery
= «Ilon peoora 3HaTh: Kak 1oiay4arh U300 z npeaMeTa
E ydeHue I/1306pa>1<er1;1 npu ITOMOIITBIO 300paX€HUE C JInunocrneie: PaGoTaror ¢ "kapToif 5 peiite 7
g IIOMOIIY JTUH3BD Vmer JIH3 3HaHMH": JIONONHSIOT, KOPPEKTHPYIOT. Odopmnen e Ocse -
: . \ . THTE
IR DKCHEPUMEHTAITLHO HAYUThCs b HSMEPATH (oxycuoe pﬁﬁapﬁ pyor.  Jlewoncrpupyor | 1€ PaGOTEL, ZE p—— ‘
=] HOJTyHaTh U300paKeHUs, JaBa pacCTOSIHHE ¥ ONTHYE bl HCCiefoBaTeNbCkol 1 | BBIBO, 538 s
N < , eMble CKyI0 CHII TIPOCKTHOM JEATEIIbH A g v B ceera Ha 3,5 B
=~ 2 JTHH30H, OTPE/IENATh (hOKYCHOE JIUH3BI, AHAIM3UPOBATH IO Y| Mosnasarensn OCTCH =8 x = UCTO T
1e: S THHK
g = PACCTOSHHE U ONTHY JIY4YCHHBIC TPYKTYPUPYIOT > A |
o = eokyto crty sumspr, | TPAP TOMOIIM JTHH3BI M300pakeHHs oBoctio BHGapaIeT, CONOCTARIAOT W 2ERg |
(0)
% E = JenaTh BBIBOJIBI o , B, BBH;HOT CrocoObl  penreHust =g §‘ ; KOMILIEKT
NI E mamemamuxa pE3yIBTAT B > 6 PCACTaBIATH i : BIOMPAIOT  OCHOBAaHUS W %‘g 3 g IIPOBOJIOB
e BHJIE TabHI, pad TepHH A C 5 ’
OTaTh B paBHEHHS W, - A eleB
% rpymme | sy et 25D adpana
JATHBHBIE: BHOCSIT o > 9KpaH
o o X
(: g_ il(ePICTBI/[I/I % = :n & HaIpasJIgronas ¢
: OMMYHHKATHBHBIE: YMEIOT = E’ = g M3MEPHTEILHOM
. .
Z Hrl?;gamﬂb KOHKPETHOE COJCPIKaHUE £ 3 g( % LLKA/IOM,
= IATh €T0 B IUCHMEHHON 1 2 - cobuparo
= yerHoii hopme Rgdx parorue
ye pMe, yaates S eKTHBHO 52 2 & JIH3BI,
TPYIHUYATE 1 CIOCOGCTBOBATH =33 paccen
MPOIYKTHBHO#H Z %58 paromas
2 E RE JIMH3A, CIIaiI
QE ) E g «Mopenp
S22k npeaMeTay B
E K mE peiirepe
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3aueTHas padora «CBeTOBBIE

ABJICHU D>

3adeTHas padora «CBeToBbIE
SIBJICHUS»

KoHnTpois u onieHMBaHNE 3HAHUH,
YMEHUH 1 HABBIKOB Y4YalllUXCs I10
H3y4eHHO nporpaMme Kypca Gusuku 8
KJacca

mamemamuka

3HaTh: OCHOBHBIC
W3Y4EHHOU Teme
Ymersn: NPUMEHATL ITOIyYE€HHEIE
3HAHWSI TIPY PEIICHUN 33,129

BOIIPOCHl  TIO

JIM4HOCTHBIE: JleMoHCTpUpYIOT
yMeHHue OOBSICHATH ONTUYECKHE
SIBIICHHS, CTPOUTH U300paKeHUs
MPEAIMETOB, MOJIYYaeMble MPU MOMOIIN
JIMH3 ¥ 3epKall, BBIYUCIIATH ONTHYECKYIO
cuity, (POKYCHOE PacCTOSTHUE JIUH3BI
Tlo3HaBaTebHBIE: Beibuparot
Hanbonee  dQGEKTHBHBIE  CIOCOOBI
peuieHus 3ajad4. OCO3HaHHO "
TIPOHU3BOJILHO CTPOSIT peueBbie
BBICKa3bIBaHUS B IUCbMEHHON (popme
PeryasituBubie: OCO3HAIOT Ka4eCTBO U
YpOBEHb YCBOCHHSI. OLeHHBAIOT
JIOCTUTHYTbIH pe3ynbTaT
KommyHukaTuBHble: ONKCHIBAIOT
COJIep)KaHUE COBEPIIAEMBIX JACHCTBHA,
HCIIONIb3YIOT aJICKBATHBIC SI3bIKOBBIC
CpeiCTBa JUIs OTOOPaXKEHHsI CBOMX
MBICITCH

KumMr
KoHTponsH
as pabora
Ne 6

IM3roToBnenue Mukpockona JleBeHryka

1/64

TenjoBblie ABJICHUA.

Pernenue 3a1a4

[loBTOpEHNE OCHOBHBIX BOITPOCOB
u opmyin o Teme: «TeroBkie
SIBJICHUS». Perrenne 3agau

mamemamurka

3HaTh: OCHOBHBIC INOHATHS U (OPMYIIBI
JUISL PeIIeHns 3a7ad 1o TeMe: «TeroBble
SIBJICHUS.

YMeThb: NpUMEHATH MOJYYEHHbIC 3HAHHS
IIPY pELIeHUH 3a1a4

JInyHocTHBIE:  JIEMOHCTPUPYIOT
YMEHHE TPUMEHSTh TEOPETHICCKHE
3HaHUA HA TPAKTHKE, pelaTh
3aJa4d Ha TIPHIMEHEHHE 3HaHHH,
MOJTYYCHHBIX NPH M3YYEHHH Kypca
¢mukn 8 wimacc. PaGoraror ¢
"KapToi 3HaHWil", meTanm3upys U
YTOUHSA o0mryio KapTUHY.
JoGaBistroT CBSI3U MEXKITY
pa3genamu, H3y4eHHbIMH B 7-8
KJaccax

Ilo3HaBaTe/bHBbIE: Beibupator
Hanbonee 3pQeKTHUBHBIE CIOCOOBI
pemenust 3agad.  Oco3HaHHO U
MIPOM3BOJIGHO  CTPOSIT ~ PedeBBIE
BBICKA3bIBaHUsI B  MHCbMCHHON

¢dopme. CTpyKTypUPYIOT 3HaHHS.
YcTanaBnuBaoT MPUYUHHO-

Pabora Hag
OLIMOKaMH
KOHTPOJIbH
BIX
3aJaHUuN
TECTOB




pe3yJbTar.

[ToBTOpEHHE OCHOBHBIX BOIIPOCOB | 3HATB: OCHOBHBIE MOHATHA M (POPMYIbI | CIEIACTBEHHBIC CBA3H Pemrenne
" (bOpMyH o TeMe: hinie: pemeHHﬂ 3a1a4d 10 TeMe: PeryﬂﬂTl/lBHble: Oco3HarT 3a/1a4 Ha
= «DNEKTPUIECKUE SIBICHHUSD) «OTEKTPHHIECKHE ABIICHHS). ecto M YPOREHD YEBOSHIL | cooTBeTCTB
= ' YMeTb: NPUMEHATh MOJTyYCHHbIC 3HAHUS Onenusaror JIOCTHTHYTBIN
5 Pewenne 3ana4 : pesynbTaT. Beinensior u oco3Hator | M€,
B IPH PELICHUH 3a/1a49
2 = TO, YTO YK€ YCBOCHO U 4YTO €lIC peH]eHI/Ie
S §[ mamemamuxa NOMJIEKUT YCBOCHUIO, OCO3HAKOT 3a7a4 Ha
To) = e Ka4eCTBO U YPOBCHb YCBOCH
©o| 2 9 K .0 IIPUMEHEHU
< = OMMYHHUKATUBHBIC: UTIMCBIBAIOT
N = cole e popmyn
> D JICPIKAaHNUE COBEPIIAEMBIX
= E neiictBuil. [IposBistOT rOTOBHOCTH
S =N aJICKBATHO p€arupoBaTh Ha HYX/bL
g JApYrux, OKasblBaTb IIOMOILIb U
™ SMOLMOHAIBHYIO TTOANEPKKY
napTHepam
O @ =
©| 32 IToBTOpEHHE OCHOBHBIX BOIIPOCOB | 3HATh: OCHOBHBIE MOHATHA M (opmynbl | JIMIHOCTHBIE: Pemenne
] é = 11 (pOPMYII 11O TeMe: UL pelieHHst  3amad no teme: | JleMOHCTpUPYIOT YMEHHE | 3a7a4 HA
(<2
g i <<3HeKTp0MarHI/ITHbIe U CBETOBBIE «OJICKTPOMAarouTHbIC u CBCTOBBIC IMPUMCHATH TCOPCTUYCCKUC COOTBETCTB
= sABIeHUs». PelleHue 3anad SIBJICHUS.) SHAHWS HA NPAKTHKE, PEUaTh | o
=9 YMeTb: NPUMEHATH MOJTy4YCHHbIC 3HAHUS | 3aJa4M HA IPUMEHECHHE 3HAHUI, peliene
% QE, IPH PELIeHUH 3a/1a4d [ONYy4YEHHBIX TNPH HM3YYCHUH
= g-v mamemamuxa 3a7a4 Ha
=l Kypca ¢usuku 8  Kiacc.
E ; Paboraror ¢ "kaprToi 3HAaHHU", HPUMEHCHH
= 5 neTamm3upys W yrouHss | © opmyx
§ 2 o0uyro Kaptuny. Jlo6aBisioT
& = CBSI3M  MOXAY  pasleiaMi,
2 M3y4EeHHBIMH B 7-8 Kitaccax
= ITo3HaBaTeJbHBIe: BriOupaoT
Q) Hauboee 3¢ deKTHBHBIC
= g’ UroroBast KoHTpoJIbHAsI padoTa 32 | 3HATH: MMOHATHS, 3aKOHBI M POPMYJIBI Ccrmoco0bl  pemreHus  3anad. | roropast
<
= g | kypc dusuku 8 Knacca. JUISL PELICHHS 33a4 33 Kype (u3uky § | OCO3HAHHO M NPOMSBOILHO | yoprporbH
CTPOST PEUCBBIC BHICKA3bIBAHHS
= Z KJjacca TPoAT p N as pabora B
S & . B MTUCHMEHHON thopme.
= mamemamuxa YMerh: NOpUMEHATH  MONTyYEHHBIE dhopme
~| E 8 = CTpyKTypHupyIOT 3HaHUS. r
o g S § SHAHWL TPA PCLICHIM 321184 VYcTaHaBIUBAOT — MPUYHUHHO- HA
D s g CIICICTBEHHBIE CBS3U
g = PeryasiTuBHbIE: Oco3HaioT
(%]
= & Ka4eCcTBO M YPOBCHb YCBOCHHSI.
= & OueHuBaroT JOCTHTHYTHIH
= s Beigenstior w




Pabora Hax ommOKamy. 3HaTh: MOHATHS, 3aKOHBI U (POPMYIIBI | OCO3HAIOT TO, YTO yKe ycBoeHo | PaboTa Haj
j E CucremMaTn3MpOBaTh 3HAHKS M YCTPAHEHHE | rijysy pelieHus 3a/1a4 3a Kypc q)HgnKH 8| u qTO eme NOMJICKHUT | oIMUOKAMU
,E 5 = «rpo6GenoB» B 3yH 3a Kypc 8 Kiacca. Kacca YCBOGHHIO, OCO3HAIOT KAYECTBO | koHTPOIIBH
2% & | Caenars pabory Haz ommOKaH. YMeTh: 3allUIath CBOM MPOEKT 1 YPOBCHB yCBOCH BIX
& E KoMMyHHKATHBHBIE: N
9 E = E 3amura mpoeKToB OmnUCHIBAIOT CONEPIKAHHE 3ajiaHun
B w2 T COBEPUIAEMBIX JIEHCTBHIA.
E = : Mamemamura I1poSBIAIOT TOTOBHOCTE
= Be aJIEKBATHO PEArHPOBATH Ha
< g L§ HYK/bl IPYI'UX, OKa3bIBaTh
= =" noMoub U1 SMOIIMOHAJIBHYTO
MOAJEPKKY [TapTHEPAM
KanenaapHo-remaTnyeckoe IJiaHMpPOBaHME.
9 knacc
Cpoxn Pa3nen, tema, ypok. Kosmuecr | Cogep:kaHue ypoka HUcnoab3oBanue 00opy10BaHUA
n3ydenusi | IIpakTuyeckue, KOHTPOIbHbIE BO 4acoB, «TOYKA POCTA»
Y4eOHOro PadoTHI M APyrue BUbI KOHTPOJISA OTBOITUM
MaTepuaJl bIX HA
a (mo H3y4yeHHne
HeJIeJIsIM) TeMbl.
3akoHbI IBUKEHNSI M B3auMoaeicTBus Te. (344.)
1. l.MarepuansHasts  Touka. Cucrema 1. Mexannyeckoe aBuxeHue. OnucaHue
oTCUeTa. JNBKEHUsA. MarepuanbHas TOYKa Kak
MOJIEJIb buznyecKoro Tena.
[locrynarenbHoe nBmwxkenue. Cucrema
OTCUETA.
2. Ilepemerienue. 1. Bektop mepemereHus © HEOOXOAMMOCTh
ero  BBEICHUS Ui ONpPEICICHUS
MOJIOKEHHST JIBIDKYLIETOCsl Tella B JIFOOOM
MOMEHT BPEMEHH.
3.0Onpenenenue KOOPJIMHATHI 1 BekTopbl, WX MOAYIH W TMPOCKIHH Ha
JBUKYLIErOCs Tela. BEIOpaHHYIO 0Cb. Haxoxnenne
KOOpAMHATHI Tela MO ero HavYaJlbHOU
KOOpIMHATE ¥  MPOSKIMH  BEKTOpa
NepeMeIICHHUSI.




4.CxopocTh MPSAMOJIMHEHHOT O
PaBHOMEPHOTO IBUKECHHUSL.

PaBHOMepHOE MPSMOJIMHETHOE
nBwkenne. dusnueckue BETUYHHBI,
H606XOIII/IMBIQ I OIIMCaHUus ABUKCHUSA
n B3aUMOCBS3b MCKIAY HHUMU.

CkopocTb,  HampaBJIEHHE  BEKTOpa
CKOPOCTH, IIPOEKIIMU BEKTOpa CKOPOCTH
Ha  BBIOpaHHYIO  OCb,  €IMHMIIBI

ckopoctd, (¢opMmyna s pacuera
CKOPOCTH.

S.IlepemenieHne npu NPSIMOJIUHEWHOM
PaBHOMEPHOM JIBHKEHHH.

[Tepememienne. dopmyna HaXOXKIECHUS
OPOCKIMM W MOAYJAS  BEKTOpa
nepeMeneHust  Tena, QgopMmyna  JuIs
BBIYHCIIEHHS KOOPIUHATHI
JBWKYIIETOCS] Tella B JIIOOOW MOMEHT
BpPEMEHHU.

6. ['padpuxu 3aBUCUMOCTH
KAHEMAaTUYECKUX BEITMYUH OT BPEMEHH
IIpY TPSAMOJIMHEHHOM PaBHOMEPHOM
JBHUKCHUU.

I'padux CKOpOCTH Tena npu
IPSAMOJIMHEHHOM paBHOMEPHOM
JBIDKEHUH U €r0 aHaju3, rpadpuyecKuii
Croco0  HAXOXKACHUS  MPOHIEHHOTrO
NyTd MO TpaduKy CKOpPOCTH, Tpaduk
HPSAMOJIMHEHHOT O PaBHOMEPHOTO
JBIDKEHHSI U €r0 aHAJIN3.

7. Cpenssist CKOPOCTb.

Cpennsiss myreBas CKOPOCTb, MOAYJb
CpeAHEN CKOPOCTH MEPEMEIICHUSI.

8.IIpssiMonuHetHOE  PaBHOYCKOPEHHOE
JIBIDKEHUE. Y CKOpPEHHE.

MrHoBeHHas CKOpOCTb.
PaBHOyCKOpEHHOE JIBJKEHHE.
Yckopenue.

9.Ckopoctb MPSMOJIMHETHOT O
PaBHOYCKOPEHHOTO JBMkeHus. ['padpuk
CKOpPOCTH.

@opmynbl s ONpeAeNeHusl BEeKTopa
CKOPOCTH M ero mnpoekuuu. I'paduk
3aBUCUMOCTH  NPOEKLUHUU  BEKTOpa
CKOpPOCTH oT BpEMEHU npu
PaBHOYCKOPEHHOM JIBHYKEHUH.

10.Ilepemerienue pu
PSMOJIMHEHHOM PaBHOYCKOPEHHOM
JBHKCHUU.

BreiBog (b opMynbl repeMenieHus
TEOMETPUYECKHUM ITyTEM.




1. [Tepemenienue Tena npu 3aKOHOMEpPHOCTH, MpUCyle

MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM MPSIMOTMHEMHOMY pPaBHOYCKOPEHHOMY

JIBIYKEHUHU 0€3 HayabHOU CKOPOCTH. JIBHKEHUIO 0€3 HauaJbHOM CKOPOCTH.

12.JIabopaTopHas pabora Nel Onpenenenne yckopenus Jawxkenus | lratus nabopaTopHbIH,

«HccnenoBanue 3aBUCUMOCTH MYTH OT Opycka 1o HaKJIOHHOM MJIOCKOCTH U €r0 | MEXaHH4YecKast CKaMb#, Opycok

BpEMEHM  IIPU  PABHOYCKOPEHHOTO MTHOBEHHOM CKOPOCTH. JIEPEBSIHHBIMN, 3JIEKTPOHHBIN

JBUKEeHUs 0€3 Ha4allbHOM CKOPOCTHY. CEeKyHJI0MEp c JTaT4uKaMH,
MarHuTOYIpaBisieMble TEepPKOHOBBIE

JATYMKHU CEKYHJIOMEpPA.

13. Pemenue 3amau.

Pemenne  pacuerHbIx  3aga4 = Ha

MIPSIMOJIMHENHOE PaBHOYCKOPEHHOE
JIBUOKCHHUE.
14.I'paduxu 3aBUCUMOCTH I'paduku  ckopocTH, YCKOpEHHUs TpHu
KHMHCMATHYCCKUX BCIWYHUH OT BPCMCHU HpHMOJIPIHGfIHOM PaBHOYCKOPCHHOM
npu HpSIMOJ'II/IHeI\/JIHOM JBMKCHHUU U UX aHAJINU3.

PaBHOYCKOPEHHOM JBUKECHHH.

15. Pemtenune 3anay.

Pemenne rpaduueckux 3amad  Ha
HpSMOJIMHEHHOE PaBHOYCKOPEHHOE
JBIKEHHUE.

16.Koutponsnass pabora Nel. Tema:
«IIpssMonuHeriHOE  PAaBHOYCKOPEHHOE
JIBIDKEHU .

Pa3sBepuyroe onenuBanue. IlpoBepka
3VH.

17.OTHOCUTEIBHOCTD ABUKEHUS.

OTHOCHUTEIILHOCTD MCXaHHUYCCKOI'O
JIBYKEHMSL. OTHOCHUTENBHOCTD
TPaeKTOPUM,  MEpeMEIleHus, IMyTH,
CKOPOCTH. I'eoneHTpuueckas u

ISJIMOLCHTPHUYCCKAA CUCTECMbBI MUpA.

18.MlHepiinanbHble CHCTEMBI OTCYETA.
[TepBbiii 3akoH HproTOHA.

[IpuunHBl JBWKEHUS C TOYKU 3pPEHUS
ApHUCTOTENII M €ro IMocienoBaTesneil.
3akoH uHepuuu. IlepBblli  3aKOH
HrroTona u unepuusi.

19.Bropoii 3akoH HptoTOHa.

Bropoii 3akon Herorona. Ennnnna
W3MEPEHHUSI CUJIBL.




20. Tpernii 3axkoH HproTOHA.

Tperuii  3axkoH  Hsprotona.  Cuibl
BO3HUKAIOIIUE TPU B3aUMOJCHCTBUU
Ted.

«I/IsyquI/Ie JBWXCHUA CBA3aHHBIX TCID):
HITaTHUB J'Ia60paTOpHLII71, MCXaHHUYCCKasd

CKaMb#, Opycox JI€PEBSIHHBIMH,
3JIEKTPOHHBIN CEKyHAOMEpP c
JTaTYAKAMH, MarHUTOYTIPABIISIEMbIC

TepKOHOBBIE JITaTYUKU CEKYHAOMepa,
HaOOp Tpy30B, OJOK HEMOJIBMKHBIH,
HHTb.

21. CBoOoagHOE HajieHUeE TEN.

CBoOonHOe majeHue Tel. YCKOpeHHe
cBoOomHOrO majeHus. [lagenne Ten B
BO3JIyX€ M Pa3peKEHHOM MPOCTPAHCTBE.

22. JIBwxkeHue Tena, OpOIICHHOTO
BEpPTHUKAJIBHO BBEepX. HeBeCOMOCTH.

JIBikenue Tena, OpOIIEHHOTO
BEPTUKAIbHO BBepX. HeBecoMoCTb.
YMeHnblLieHHEe MOZYJIA BEKTOpa

CKOPOCTH TIpU  TPOTHUBOIIOIOKHOM
HampaBJICHUU BEKTOPOB  HayaJlbHOMN
CKOPOCTH M YCKOpPEHHUS CBOOOIHOTO
MaJICHUsl.

23.  JlabGopatopHas  pabora  Ne2
«/3mepeHne ycKOpeHus CBOOOIHOTO
HaJICHUS.

Omnpenenenne ycKOpeHHsT CBOOOIHOTO
MaJCHUs TPU €ro TNPSIMOIHUHEHHOM
pPaBHOYCKOPEHHOM  JBIDKEHHH  0€3
HayvaJIbHON CKOPOCTH

24. 3aK0H BCEMHUPHOTO TATOTEHUS.

3akoH BCEMHUPHOTO TATOTCHU .
rpaBI/ITaHI/IOHHaH IIOCTOsTHHAs.

25.YckopeHnue cBOOOJHOrO MajIeHUs Ha
3emiie U Ipyrux HEOECHBIX Telax.

dopmyna A ONpeaeneHus] YCKOPSHHS
CBOOOIHOrO TajaeHHs. 3aBUCUMOCTh
YCKOpEHHUs CBOOOJHOrO TAJEHUs OT
reorpauueckoil IIMPOTHI MeCTa W
BBICOTHI HaJ| TOBEPXHOCTHIO 3EMIIH.

26.1IpsmonuHeliHOEe U KPUBOJHUHEIHOE
OBWOKCHUE. JIBwokeHue  Tena o
OKPY>XHOCTH C TOCTOSTHHOM IO MOJYJTIO
CKOpOCTBIO.

PaBHOMEpHOE JBIDKEHUE o
OKPYKHOCTH. Ycnosue
KPUBOJIMHEHHOCTU JIBUKEHUSI.

HampaBieHue BeKTOpa CKOpOCTH Tena
OpU €ro KPHUBOJIMHEHHOM JBIKCHUHU.
LleHTpOCTpEMHUTEIIBHOE YCKOPEHHE.




27. Pemenune 3amad.

Pemienne 3amau 1o KuWHEMAaTHKE Ha
paBHOMEpPHOE JBIKEHHE TOUYKHU 110
OKPYXXHOCTH C TTOCTOSTHHOM 10 MOJYJTIO
CKOPOCTBIO.

10.

28. MIcKycCTBEHHBIE CITYTHUKHU 3E€MIIH.

VckycCTBEHHBIE  CIIyTHUKH — 3€MJIH,
nepBasi KOCMHYECKasi CKOPOCTh, BTOPAs
KOCMHYECKasi CKOPOCTb.

29.Mimnynbce Tena.

Nmnynsc. DopMyIHPOBKA,
MaTreMaThyeckas:  3aluch, €IUHUIA
u3MepeHusl. 3aMKHYTasl cucTema Tedl.

30.3aKk0H COXpaHEHUS] UMITYJIbCA.

3aKoH COXpaHEHUS UMITyJIbCa.
N3meHeHne MMIynIbCOB TeN IPU HX
B3aUMOJIECTBUH. Brison 3aKOHa
COXpaHeHI/IH I/IMHYJ'H:CB..

11.

31.PeakTuBHOE IBMKEHUE. PaKkeThI.

PeaxktuBHOe nBwkeHue. CylmHOCTD U
IIPUMEPBl  PEAKTUBHOIO  JIBHKEHUS.
Ha3nauenne, KOHCTpYKIHSA W NPUHLHAI
JCICTBUSL PAKETBHI.

32.Pemenue 3agauy.

Pemienne 3amay Ha  peakTHBHOE
JBWKEHUE, HAa 3aKOH COXpaHEHUs
HUMITYJIbCA.

33.BriBOA 3aKOHa
MEXaHUYECKON SHEPTUH.

COXpaHCHHUS

3aKoH COXpaHEHUs IIOJIHOU
MEXaHU4EeCKON dHepruu. BelBoj 3aKoHA
U €r0 IPUMEHEHHUE K PEUICHHIO 3a1a4.

12.

34 KontponpHast pabora Ne2 «3akoHbI
COXpaHEHUsI B MEXAHUKE).

Pazepnyroe onenuBanue. IIpoBepka
3YH.

Mexanuyeckne KoJe0aHUusA U BOJHBI. (15 4)

35/1.KonebatenbHOE ABUKEHUE. 1 Mexannyeckue konebanus. I[Ipumepst
KonebarenpHOro ABwkeHud. OoOmume
4epThl Pa3HOOOPA3HBIX KOJIeOaHUH.
36/2.CBoOOIHBIE KoJIeOaHus. 1 JluHamuka Konebanuil | JleMoHcTpauu
KonebaTenbHbie CUCTEMBIL. TOPU30HTAIBLHOTO npyx&uHHOro | «KomebaHuss HHUTSHOIO MAasTHUKA U
MasTHUK. MmasTHUKAa. CBOOOmHBIE KoneOaHUs, | cBOOOMHBIE  KojebaHHMs TIpy3a Ha

KoJjiebaTeabHbIE CHUCTEMBI, MasITHHUK.

MPYKUHE»: JATUYUK YCKOPEHUs, IITaTUB
C KpemexoM, Habop TIpy30B, HUTH,




Ha0Op MPYXUH.

13. 37/3.Benuuunsl, [lepuon, 4acToTa, aMILUTUTY1a
XapaKTepHU3yIoIne KoneOanuii. 3aBHCHMOCTH TEepuoma u
KoJe0aTebHOE JIBIKEHUE. 94acTOThl HUTSHOI'O MAasiTHMKA OT €ro

JUTUHBI.
38/4.I'apmoHnUeckue KonebaHusl. [Tpumepsl TapMOHMUYECKUX KOJeOaHUI.

OOmue YepTHI rapMOHUYECKUX

KoJieOaHMil.
39/5.J1aboparopHast pabora Ne3. DKCIIepUMEHTAITLHOES UCCIICIOBAHHUE | KOMIIBIOTEP, NATYMK YCKOPEHHUS, TPY3 C
«HccnenoBanue 3aBHCUMOCTH 3aBUCUMOCTH TE€pUOJa M 4YaCTOThl | KPIOUKOM, JIErKas M HepacTsbKuMmas
nepuoga  KosebaHuUM rpysa Ha CBOOOIHBIX KON€OAaHUH MasTHUKA OT | HUTh, pyJeTKa
HUTHU OT €rO0 JUIMHBD). €ro JUIMHBL.

14. 40/6. 3atyxaroue KoieOaHus. IIpeBpamieHre MEXaHMUYECKON SHEPruu

BeinyxaeHHbie KoaebaHus. Kosie0aTeIbHON CUCTEMBI BO
BHYTPEHHIOK. 3aTyXaIue KoJeOaHusl.
41/7. Pe3oHaHc. Pezonanc.  VYcmoBust — HacTyIjieHUs
pesoHaHca W ero  (usznyeckas
CYyIIHOCTb.  Y4Yer  pe3OHaHca B
MPaKTUKE.
42/8.PactipocTpaHeHUe MexaHu4eckre BOJHBI B OJIHOPOIHBIX
koniebaHuii B cpene. BomHbl. cpenax. MexaHuU3M pPacIpOCTPAHEHUS
yIpyrux kosjeOaHuil. MexaHuuyeckue
BonHbl. IlomepeuHble W MPOJOJIbHBIE
YIPYTrue BOJIHBL.
15. 43/9. Hnuna BosHbL. CKOPOCTbH XapakTepUCTUKU  BOJH:  CKOPOCTb,

pacnpocTpaHeHHUs BOJIH.

JJIMHA  BOJIHBI, gactora #u HepI/IO}I
konebanmii. CBs3b  MEXAYy OTUMU
BEJIMYNHAMU.

44/10. HcTounuku 3BYKa.
3BYKOBBIE KOJICOAHMUS.

3ByK Kak MeXaHuWYeckas  BOJHA.
Hcrounnku 3ByKa-Tela,
koseOmromuecss ¢ gactoroi 16 I'-20
k['11. YpTpa3Byk u uHGpa3ByK.

45/11.BbicoTa, TeMOp U
I'POMKOCTb 3BYKa.

I'pomkocTe W BbICOTA TOHA 3BYKa.
3aBHCUMOCThH BBICOTHI 3BYyKa oT
4acTOTbl, @ TPOMKOCTb  3BYKa-OT




aMIUIUTYbl M  HEKOTOPBIX JAPYIHX
IIPUYMH.

16. 46/12. PacmpocTpaHeHHEe 3BYKa. 1 CKopoCTb 3ByKa B Pa3JIMYHBIX Cpeax.
3BYKOBBIE BOJIHBI.
47/13.0TpaxkeHne  3BYK.  OIXO. 1 OtpaxkeHne 3ByKa. OXO0. 3BYKOBOM
3BYKOBOH pe30HaHC. pEe30HaHC.
48/14.Pemenue 3amau. 1 Pemienne 3amay Ha MEXaHUYECKHE
KoJIeOaHUS ¥ BOJTHBIL.
17. 49/15. KonrponbHas pabora Ne3 1 Pa3sBepHyroe onenuBanue. IIpoBepka
«MexaHuyeckne KoieOaHus U 3VH.
BOJIHBI. 3BYK».
JJIeKTPOMAarHuTHoOe moJie. (24 4.)
50/1.MarHuTHOE TOJNE U €ro 1 MaruauTHoe TnoJie. Ucrounuku
rpaduyaeckoe U300paKeHHE. MarHuTHOro moss. ['mmore3a Ammepa.
NHayK1uss MarHuTHOTO TTOJIA. I'paduueckoe n300pakeHNe
MarHMTHOTO TOJISL.
51/2. OgHOponHOE 1 1 OnHOpOIHOE U HEOTHOPOTHOE
HEOJTHOPOJTHOE MarHUTHBIE TIOJISI. MarHuTHeie mosst. ['paduaeckoe
M300pakeHNe MarHUTHOTO TIOJISI.
JIMHMM MarHUTHOTO MOJISl ATUX MOJEH.
18. 52/3.Hanpasnenue TOKa u 1 CBs13b HamMpaBJICHUS TUHUNA MarHUTHOTO
HaNpaBlIEHUE €ro MAarHUTHOTO Mojsi C  HampaBlieHHEM TOKa B
OIS npoBoanuke. [IpaBuino OypaBumka.
53/4.00HapyxeHre MarHUTHOTO 1 JleiicTBE ~ MAarHWUTHOTO  TONSL  Ha
Mojsi 10 €ro JICWCTBHIO Ha MIPOBOJIHHK C TOKOM U Ha JBMKYITYIOCS
anekTpudeckuid  Tok. IIpaBmio 3apsokeHHyro dactuily. Cuna AMmepa u
JICBOM PYKH. cuna Jlopenna. [lpaBuio geBoit pyku.
54/5. MarHuTHBIN TIOTOK. 1 MarHuTHbpli ~ MOTOK.  3aBHUCHUMOCTh

MAarHuTHOTO MOTOKA, POHU3BIBAOIIETO
WIOWAAsL  KOHTypa, OT  IUIOIIAIu
KOHTYpa,  OpPHEHTAIlMM  IUIOCKOCTH
KOHTYpa IO OTHOIICHUIO K JIMHUSAM
MarHUTHOM MHAYKIMU U OT MOZYJs
BEKTOpa MarHUTHOM WHIYKIUAN
MAarHUTHOTO ITOJIS.




19.

55/6.51Bnenne 31€KTPpOMArHUTHON
WHAYKIIHH.

SIBnenne 3JIEKTPOMArHUTHON
uaaykiuu. Oneitel @apages. [Ipuunna
BO3HMKHOBEHUS HHIYKIIMOHHOT'O TOKA.
Onpenenenue SIBJICHUS
AJIEKTPOMArHUTHON MHIYKITHH.

56/7. JlaboparopHast pabora Ned
« 3yuenue SIBJICHUS
DJICKTPOMATHUTHON WHIYKIIUWY.

3KCHCpI/IMeHTaJ'II)H0€ HN3YUYCHUC
SABJICHUA 3J'IeKTp0MaFHI/ITHOI71 HHAYKIUH.

JeMoHcTpanus

«sIBnenue 3JIEKTPOMATrHUTHON
WHIYKLANY:

JATYUK HaIpsHKEHUs, COJICHOM ],

MOCTOSTHHBIN ITOJIOCOBOM MAarHur,
TpyOka [1BX, koMImieKkT mpoBoI0B.

57/8.HampaBnenue
MHAYKIHUOHHOrO TOKa. IlpaBmio
Jlenua.

Bo3HuKHOBEHHE MHAYKLIMOHHOTO TOKA.
IIpaBuno Jlenna.

20. 58/9.5IBneHre caM OMHTYKITHH. dusnyeckas CyTh SIBJICHUS
CAMOMHIYKIIHH. NHAYKTUBHOCTb.
DOHeprust MAarHUTHOT'O TIOJIS.
59/10.ITonyuenne u mepenava IlepemeHHBIM TOK. | JleMoHcTpanus
MEPEMEHHOTO  3JIEKTPUYECKOT0 DJeKTpOoMeXaHNIeCKUn «3mepenne XapaKTEPUCTHK
Toka. TpaHncopmarop. MHIYKI[MOHHBIN TEHEPATop. | MEPEeMEHHOI'0 TOKa»: JIBYXKaHAJbHAs
Tpancdopmarop. Hasnauenwue, | mpucraBka-ocumuiorpad, 3BYKOBOM
YCTPOMCTBO M NPHUHIMI  PaboOTHI | reHeparop, HabOp MPOBOIOB.
JCUCTBHS TparcdopmaTopa, ero
npumeHenue. [lepegaya smeKTpruIecKoit
SHEPruu Ha PACCTOSHUE.
60/11. DnexTpoMarHuTHOE MoJIe. DNEeKTpOMarHuTHOE Tore, ero
UCTOYHUK. Paznnumne Mexy BUXpEBbIM
IIEKTPUIECKUM u
AIIEKTPOCTATUIECKUMHU TIOJISIMH.
21. 61/12.2nexkTpoMarHuTHbIC DONEeKTpOMarHuTHblE BOJIHBI U HUX

BOJIHHI.

CBOWCTBA.

62/13. Pemenue 3aauq.

Pemienne 3amady  Ha  IpUMEHEHHE
MIpaBuUJIa IPABOM PYKH, IPABUIIO JICHIIA.

63/14.KonebaTenbHbIA  KOHTYP.
[TonyueHue SIEKTPOMArHUTHBIX
KOJIeOaHuH.

DJIeKTpOMAarHUTHBIC KOJIeOaHusI.
KonebaTenbHbIi KOHTYP.

64/15. TlpuHIUIIBI paAUOCBS3H U
TEJIEBUACHUSI.

HpI/IHI_II/IHBI paanuoCBA3U n




TeneBuAcHuA. biok-cxema npenarniero
U TPUHUMAIOLIETO0  YCTPOMCTB ISt
OCYUIECTBJICHUSI PAAUOCBS3U. Bausanue

IJIEKMPOMACHUNHbLX u3JZy'-teHu1:i Ha

2 JHCUBbIE OP2AHUIMBL.
65/16.23neKTpOoMaruuTHas CBer-  nJIEKTpOMAarHuTHas  BOJIHA.
MpUpoa CBETA. Ckopocts cBera [lpama3oH BHIAMMOIO
W3ITYy4EeHUS Ha nIKane
3IEKTPOMAarHUTHBIX BOJIH.
WnTepdepennus u qudpaxius cBeTa.
66/17.Ilpenomnenue CBeTa. 3aKoH IIPETOMJIICHUS CBETa.
OU3NYECKUIA CMBICIT MOKa3aTems OuU3NYECKHIL CMBICIT MOKAa3aTelst
MIPEJIOMJICHUSI. MIPEJIOMJICHUSI.
23. 67/18. HNucnepcus cBera. l[Bera Jucnepcus cBetra. SIBIeHUe AUCIIEPCUU.
Tel. PaznoxeHue 0eoro ceera B CIEKTP.
68/19. Crnextpockon u YerpoicTBo JBYXTPYOHOTO
criektporpad. CIEKTPOCKOIIA, ero Ha3Ha4YeHUE,
MPUHIAN ACHCTBHSI.
69/20. Tunsl ONITUYECKUX CriomHOW M JIMHEHYAThId  CHEKTPBI,
CIIEKTPOB. [Tornomenue u ycinoBust ux nonydeHus.  CHekTpbl
UCIIyCKAaHUE  CBETa  aTOMaMH. UCITyCKAaHUS u TTOTJIOIICHMS.
[Tpoucxoxnenue JIMHENYaTHIX KBaHTOBBIN XapakTep MNOIJIOMICHUS |
CIIEKTPOB. UCITyCKaHHUS CBeTa aTOMaMHU.
JInHeyaTele CIEKTPHI.
24. 70/21.JIabopaTopHast pabota Ne5 DKCIIepUMEHTATbHOE HM3yUYEHUE THUIIOB

«HaOmronerne  CroiomrHoro W
JIMHEW4YaToro CIIEKTPOB
UCITyCKaHUS.

OINITUYCCKUX CIICKTPOB UCITYCKAHUSA.

71/22. Pemenue 3aau4.

Perienre 3amay Ha 3JIEKTPOMAarHUTHBIC
KOJe0aHUs U BOJIHBL.

72/23 Peuienue 3aau4.

Pemenne 3agaq u3 rectos OI'D.




73/24. KoutponwHast pabora No4 Pa3Bepnyroe onenuBanue. IIpoBepka
25. «JEKTPOMATHUTHBIE BOJIHBD). 3VH.
Crtpoenue aToMa 1 aTOMHOr0 s1Apa.(20 4.)
74/1.PainoakTHBHOCTE. 1 PannoaktuBHOCTE. COXHBIN COCTaB
PaAMOaKTUBHOTO HU3JIydeHus: anbga-
usnydeHue, Oera-u3nydenue. [amma —
U3IIy4EHHE.
75/2.Monenu aTOMOB. 1 Mopens aroma Tomcona. OmnbITbl
[Inanerapnas Mogenb aToma. Pesepdopna.  [lnanerapHas momenb
aToma.
26. 76/3.PagnoakTuBHBIC 1 [peBpamenue sanep npu
MIPEBpAICHHS ATOMHBIX SIIIED. pPaAMOaKTUBHOM pacraje Ha MpuMepe
anbda-pacnana pamus. OOo3HAUYCHHE
sIIep XUMHUYECKUX DJIEMEHTOB.
77/4.9xcriepuMeHTaIbHbIE 1 Ha3nauenue, ycTpoOHCTBO M NPUHIUI
METOJIbI KCCIIENOBAHUS YaCTHIL. JercTBUsl cueTunka ['eiirepa u kaMmepol
Buiibcona.
78/5.JlabopatopHast pabora Neb 1 [TpakTrueckas paboTa C I03UMETPOM.
«3mepenue PaIO0AKTUBHOTO
donay.
27. 79/6. OTkpbITHE TPOTOHA U 1 [Iporon u HelTpoH. BriOuBanue anbda-
HEUTpOHA. YacTULIaMU MPOTOHOB W3 SJEp aTOMOB
azora. HabGmionenue mo ¢ororpadusm
oOpa3oBaBIIMXCS B Kamepe Buibcona
TPEKOB YaCTHUIl, YYaCTBOBABIIUX B
SIEPHON peaKIUH.
80/7. CoctaB aTOMHOro sjpa. 1 CocraB aromHoro siapa. IIporton,
SInepHble CUIIBLL HEUTPOH U JJeKTpoH. Dusnueckui
CMBICJI MacCOBOI'0 M 3aps/I0BOTO YHUCEI.
OcoOennoctu sifepHBIX cuil. M30TOmbL.
S nepHble peakuu.
81/8. Dmeprus cBs3u. Jedexr 1 OHeprusi cBsi3u. BHyTpeHHsAs 3Heprus
Macc. aTOMHBIX siiep. 3aKoH DWHINTEHHAa O
IPONOPLMOHATIBHOCTU MacChl u




SHEPrum. Hedext macc u sHEprus
CBSI3M ATOMHBIX SIJIED..

28. 82/9.Pemrenue 3anau. Pemenne 3amad Ha nedekT macc U
SHEPTHUIO CBSI3M aTOMHBIX sIIep.
83/10. [enenme smep ypaHa. Mogens nporecca JeIeHus sapa ypaHa.
[ennas peakuus. Boinenenue JHEPTUU. YcnoBus
MPOTEKAHUSL  YOPABISAEMOM  LIEMHOMN
peakuuu.
84/11.J1abopatopnast padora Ne7 W3yuenne Tpeka sAnpa ypaHa |
«M3yuenue neneHus sapa ypaHa OOBSICHEHHE TpeKa C HCIIOIb30BaHHEM
1o ¢pororpaduu TPEKOBY. 3aKOHA COXpaHEHHs UMITYJIbCA.

29. 85/12. A nepusrii peaxTop. WN3ydyeHune,  yCTpOMCTBO,  NPUHLUI
[TpeobpazoBanue BHYTPEHHEMN JEUCTBUSL  SJEPHOTO  peaKTopa Ha
9HEPrUU  aTOMHBIX  SiA€p B ME/IJICHHBIX HEUTPOHAX.
DIIEKTPUIECKYIO YHEPTHUIO.

86/13. AtomHas dHEpreTHKa. SnepHas »HepreTHkKa. IJKOJIOTHYECKHE
POOIIEMBI paboThI ATOMHBIX
3JIEKTPOCTAHIIMM.

87/14. Buonoruueckoe HEUCTBUE Brnusinue pagnoakTUBHBIX W3JTy4ECHUM

paauarym. Ha >KMBBIE OPTaHU3MBI.
@dusnyeckre BEIWYHMHBL TOTJIONICHHAS
7032 U3JIy4eHus, KO3 punmreHT
KauecTBa, HKBUBAJICHTHAS 103a.
CriocoOBbI 3aIUThI OT paIualHH.

30. 88/15. 3akoH pagMOaKTUBHOIO [epuon noJypacraa. 3aKkoH
pacmana. PaZiMOAKTUBHOTO pacmaja.

Jlozumerpusi.

89/16. TepmosinepHas peaxkuusl.

YcnoBus MNpoOTEKaHWST W IPUMEPHI
TEPMOSIIEPHBIX peakuui. Beiaenenue
SHEPIUH " NIEPCIIEKTHUBbI ee
UCIIOJIb30BAHUSI.




90/17. DnemeHTapHbIE YaCTHIIBI. 1 DJIeMEHTapHble YacTHUIIbl, IO3UTPOH,
AHTHUYACTHUIBI MPOLECC AHHUTWIALMM, AHTHIPOTOH,
AHTUHEUTPOH, aHTUBELIECTBO.
31. 91/18. Pemenue 3anau 1 Pemienue 3amau Ha nedekT Mmacc H
SHEPTHUIO CBSI3M aTOMHBIX sIJep.
92/19. KonrponbHast pabora Ne5 1 Pa3sBepnyroe onenuBanue. IlpoBepka
«CtpoeHue aroMa M aTOMHOIO 3VH.
anpa. Vcnonb3oBaHue BHEPruu
aTOMHBIX S,AEPY.
93/20. JlaGopatopHast paboTta 1 IIpakTuueckas paboTta ¢ JO3UMETPOM.
Ne8,9 «3yuenue TPEKOB
3apsDKEHHBIX YacTHI] TI0 TOTOBBIM
dboTorpadusm. «Orenka
nepuoja nojypacrnaja
HAXOJISAIINXCS B BO3/IyX€
MPOITYKTOB pacmazga rasza
pazioHay.
Crpoenue u 3Bomonust Beenennoi (5 4.)
32. 94/1. CocraB, cTpoeHHEe W 1 @dusnueckas npupoga HEOSCHBIX Tel
MIPOUCXOKICHUE ConHeu”on Conneunoit cucremsl. [IpoucxoxaeHue
CHUCTEMBI. ConHeuHOM CUCTEMBI.
95/2. Bonpime TJIAHETHI 1 3eMiss M IUIAHEThl 3€MHOM TPYMIIBL.
ConHeyHOH CHCTEMBI. [11aHeThI-TUTAHTHI. CrnyTHukd U
KOJIbIIa TJIAHET-TUTAHTOB.
96/3. Mamnbie Tena ComnHedHOU 1 Manpie Tena COMHEYHOM CHUCTEMBI:
CHCTEMBI. acTepOuJIbl, KOMETHI, METCOPHBIC Tea.
33. 97/4. Ctpoenue, H3IIydeHHE W 1 @usnyeckas npupona ConHIa u 3BE3]1.
sBomtonusi ConHIA U 3BE3]. Conuue u 3Be3/1bl. ICTOUHUKH SHEPTUH
ConHua u 3B€31.
98/5. Ctpoenne u 3BOIIOLUSA 1 Crpoenne  Bcenennoil.  DBomronus

Bcenennoii.

Bcenennoii. I'nnore3a bonsmoro
B3pbIBa.

lamaktukn.  Meraranaktuka.  Tpu
BO3MOXHBIE MOJEIH HECTallMOHAPHOU
Bcenennoii.




IToBTOpenue (4 4.)

99/1. 3akoHbl JABWXKEHHMA H 1 [loBTOpEHHE OCHOBHBIX OIIPEACICHUN,
B3aMMOJICHCTBHS TelL. ¢opmyn. Pemenue 3amady U3 TECTOB
Mexanuueckue  KosnebaHus U Oro.
BOJIHBI.

34. 100/2 DnekTpoMarHuTHOE IIOJI€. 1 IloBTOpEHNE OCHOBHBIX ONPENEICHUH,
CtpoeHue aTtoMa U aTOMHOIO ¢dopmyn. Pemenme 3amau U3 TECTOB
A1pa. oro.
101/3.UtoroBoe TeCTUpOBaHHE. 1 PazBepnyroe ouenuBanue. [IpoBepka

3YH.

102/4.Ananus KOHTPOJIbHOM 1 Ananus ommooK.

padoTHI.




IIpunoxenune
Kputepun onieHUBaHus Y4eOHOIi 1esITeIbHOCTH 00y4aI0IINXCH .
OI1eHKA YCTHBIX OTBETOB YJAIIHAXCS

Ouenka «5» CTaBUTHCS B TOM CiIydae, €CIIM y4alllUHCs TOKa3bIBaeT BEPHOE NOHUMAHHE
(U3UYECKOI CYIIIHOCTH PacCMaTPUBAEMBbIX SIBIICHUI M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHId, a TaK
Ke TPaBWIBHOE OINpeneneHne (U3NYECKUX BEIWYMH, WX EAWHUI] M CIIOCOOOB HW3MEpEHHS:
MPABWJILHO BBIMOJHACT YEPTEXKH, CXEMbl W TpadUKH;, CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COIIPOBOYKAAET paccKa3 COOCTBEHHBIMH MPUMEPAMH, YMEET PUMEHSTh 3HAHWS B HOBOH CUTYaIlHH
NPY BBITIOJIHEHUH MPAKTHYECKUX 3aJIaHHI; MOXKET YCTAaHOBUTH CBSI3b MEXIY M3Y4aeMbIM U PaHEe
W3YYEHHBIM MaTepuajoM MO Kypcy (QH3UKH, a TaKkKe C MaTepUATIOM, YCBOCHHBIM IPU H3y4ECHUU
JIPYTHX TIPEIMETOB.

Ouenka «4» CTaBUTHCA, €CIIM OTBET YYECHUKA YIIOBIIETBOPSET OCHOBHBIM TPeOOBaHHSAM Ha
OLIEHKY 5, HO JaH 0e3 MCIOIBb30BaHUS COOCTBEHHOTO TUIaHA, HOBBIX NMPUMEPOB, 0€3 MPUMCHEHHSI
3HAaHUH B HOBOW CHUTyalluM, 6€3 HCIONb30BaHMS CBSI3€M C paHee H3YUYEHHBIM MaTepHuaIoM U
MaTepuaIoM, YCBOSHHBIM MPU U3yYEHHUH AP. MPEAMETOB: €CIU YUAIUNCS TOMYCTHI OJHY OIIUOKY
WM He Ooiee IBYX HENOYETOB M MOXKET WX HCIPABHTh CAMOCTOSATENHHO WM C HEOONBIION
MIOMOIIBIO YUHUTEIS.

Ouenka «3»CTaBUTHCS, €CIIM YYalIMICS TPABUILHO TOHUMAeT (DU3MUYECKYIO CYIIHOCTB
paccMaTpUBaEMBbIX SBJICHHN M 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OTAENbHBbIE MPOOENbl B
YCBOEHHH BONPOCOB Kypca (DM3MKH, HE TPEMATCTBYIOIIME JaTbHEHIIEMY YCBOCHHIO BOIPOCOB
MPOTPaMMHOTO MaTepHalia: yMeeT MPUMEHSTh MOJTyYeHHbIC 3HAHUS TPU PEIICHUU TPOCTHIX 3a71ad C
UCTIOJIE30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTpPyAHSETCS TMPH peIIeHUH 3a7ad, TpeOyrommX
npeodpa3oBaHusl HEKOTOPHIX (Gopmyn, omycTHsl He Oosiee OAHOM TpyOol ommOKu W JABYX
HesouéToB, He Oonee onHON Ipy0oit U oaHOI HerpyOoil ook, He Oonee 2-3 HerpyObIX OMMOOK,
OJTHOM HErpyOoi OMMOKHU M TPEX HEAOUETOB; TOMYCTHI 4-5 HETOUYETOB.

Ouenka «2» CTaBUTCS, €CII yYalllUiiCs HE OBJAJE]l OCHOBHBIMH 3HAHWSMH U YMEHUSIMH B
COOTBETCTBUHM C TPEOOBAHUSMH TPOTPAMMBI M JONYCTHJI OOJbIlEe OMMUOOK M HEIOYETOB UYEM
HEOOXOMMO IS OIICHKH «3.

O1eHKa KOHTPOJIBHBIX paboT
Ouyenka «5» cTraBuTCs 32 pabOTy, BBIMOJHEHHYIO TMOJHOCTHIO 0€3 OIMMOOK W HEIOUYETOB.
Ouyenka «4» ctaBuTCs 3a pabOTy, BBHIIOJHEHHYIO MOJHOCTHIO, HO MPU HAJIM4YUU B HEW He Ooree
OJTHOM IrpyOOH U 0JJHOM HEerpyOoil OMKMOKH U OTHOTO HeJouéTa, He Ooee TPEX HEAOUETOB.
Ouenka «3» CTaBUTCS, €CIM YYEHHK NPABWIBHO BBINOIHHWI He MeHee 2/3 Bcel paboThl WM
JIOITYCTHJI He OoJiee OHOM Tpy0Ooii ommOKH 1 IBYX HEIOYETOB, HE OoJiee OTHOM Tpy0Ooit OMMOKHU U
OJTHOM HerpyOoit OLINOKH, HE Oonee Tpex HerpyobIx
OomuOOK, OMHON HErpyool OmuOKM | TpeX HEeAo4YETOB, NMpH Hamu4uu 4 - 5 HEmO4ETOB.
Ouyenka «2» CTaBUTCSA, €CIM YHCIO OUTUOOK M HETOYETOB MPEBBICWIIO HOPMY I OLEHKU 3 WU
NPaBUIBHO BBHITIOJTHEHO MeHee 2/3 Bceil paboThl.

OneHka J1abopaTopHbBIX padboT
Ouyenka «5» CTaBUTCS, €CIM yYalllMWCs BBIIOJHSET paboTy B MOJHOM O0beMe ¢ COOII0JCHHEM
HEOOXOJMMON TOCIIEIOBATEIbHOCTU TPOBENCHUS ONBITOB U H3MEPEHUH; CaMOCTOSTENBHO H
paIioHaIbHO MOHTHUPYET Heo0Xoaumoe O0OpYyIOBaHUE; BCE OIMBITHI MPOBOIUT B YCIOBHUSX U
peKUMax, O0ECTeUYHMBAIONINX IMOJYyYCHHE NPABWIBHBIX pE3YJAbTATOB M BBIBOJOB; COOIIOAAET
TpeOOBaHUS TIpaBWJI OE30MACHOCTH TPyJa,; B OTYETE NPABWIBHO M aKKypaTHO BBITIONHSET BCE
3amucu, TaONMUIbl, PUCYHKH, UYEPTEX U, IpaduKu, BBIYUCIEHUS; NMPABUIHHO BBIMOJIHSIET aHAJIM3
MOTPEIIHOCTEH.
Ouenka «4» CTaBUTCS, €CIU BBIIOIHEHBI TPEOOBAHUS K OIEHKE «5» , HO OBUIO JOMYIIEHO J1Ba —
TpH HeJo4eTa, He Oosee OTHON HerpyOOl OMMOKH M OJHOTO HETO0UETa.
Ouenka «3» craBuUTCS, €cid paboTa BBHIIOJHEHAa HE TONHOCTBIO, HO 00BEM BBHIIOJHEHHOU
YacTW TaKoOB, TO3BOJISET TMOJYYUTh TPaBUIbHBIE PE3yAbTaThl U BBIBOIBL: €CIH B XOJE
MIPOBEICHHUSI ONbITA U U3MEPEHUN OBUTH JIOMYIIICHBI OIITUOKH.
Ouyenka «2» craBUTCs, ecid paboTa BHINOJHEHA HE TOTHOCTbIO U OOBEM BBIMOJIHEHHOU
gacTh paboOThl HE TIO3BOJSET CJENaTh IPABWIBHBIX BBIBOJOB: ©CJIM OIBITHI, H3MEpEHUS,
BBIUMCIICHUS, HAOIIOIEHUS TIPOU3BOIINCH HEMPABUILHO.




Bo Bcex cnyuasx OICHKA CHH)KAeTCS, €CIM YYCHHK He coOmogan TpeOOBaHUS TMPaBUIl
0e30IacHOCTH Tpy/a.
Kpumepuu ouenusanusn pacuemnoii 3aoauu.

Perenre kaxa0# 3a1aun OrieHUBaeTCs (CM. TAOJHUILY), PUYEM 3a OIPEIEICHHBIC MOrPEIIHOCTH
OIICHKA CHIKAETCSI.

KadectBo pemenns Orenka
[TpaBuibHOE peleHue 3aJauu:

MOJYYEH BEPHBIH OTBET B OOIIEM BHJEC M NMPABUWIBHBIN YUCICHHBIN OTBET C yKa3aHUEM
ero pa3MepHOCTH, TPU HAJIMYUM HCXOJHBIX YpaBHEHHH B «oOmem» BHIE — B S
«OYKBEHHBIX» 0003HAUCHUSX;

OTCYTCTBYET YHMCJICHHBIM OTBET, WM apr(pMeTHuecKas omunoKa Ipu ero moxy4eHuu, Uiu
HEeBEpHasl 3aHUCh Pa3MEPHOCTH MOITYICHHON BETMYNHBI; 4
3ajaya pelieHa Mo JAeWCTBUAM, Oe3 moiydeHus oOmeld QopMysbl BBIYUCIIEMON
BEJIMYUHBIL.

3anucansl BCE HeoOxonumble ypaBHEHHs B OOIEM BHJE U M3 HUX MOXKHO IOJNYYHUTh
NPaBWIBHBIM OTBET (YUYEHHK HE YCIEJ PeIluTh 3a1ady A0 KOHLA WM He CIpPaBUICA C 3
MaTEeMaTUYECKUMHU TPYTHOCTSIMH)

3anucaHbl OT/ICTbHBIE YPaBHEHUS B O0IIeM BHJIe, HEOOXOAUMBIE TSl PELICHUS 3a1a4u.
['pyObie OmuOKH B UCXOAHBIX YPABHEHUSX. 2

Ilepeuens owiuook.

I'pyobie ommoxu.

e Heznanue omnpeseneHuii OCHOBHBIX MOHSATHM, 3aKOHOB, NMpaBW, MOJIOKEHUH Teopuu, Gopmy,
OOIIETIPUHATHIX CUMBOJIOB, 0003HaYCHUS (PU3NUECKUX BETUYHH, CIUHHILY U3MEPECHHUS.

e HeymeHue BbIIENATE B OTBETE IVIABHOE.

eHeymenne npuMeHSATh 3HAHMS U peIleHUs 3a1ad M OObSACHEHUs (U3NYECKUX SBICHU;
HENpaBWJILHO CHOPMYIMPOBAHHBIE BOIPOCHI, 3a/JaHUS MU HEBEpHblE OOBSICHEHUS XO/Aa HX
pelIeHHs, He3HAaHUE PUEMOB PEIICHHs 3a/1a4, aHAJIOTMYHBIX paHee PEIIeHHBIM B KJIACCe; OUIMOKH,
MOKa3bIBAIOIINE HEMPAaBWIbHOE MOHUMAaHHE YCIIOBUS 3aJaud WIM HENpaBUIbHOE HCTOJIKOBAaHUE
pelIeHMs.

e HeymeHue yuTath U CTpOUTH papuKy U NPUHIUITHAIBHBIE CXEMbI

e HeymeHnue moaroToBuTh K paboTe YCTAHOBKY WIIM JIa0OpaTOpHOE 000pYIOBAaHHE, TPOBECTH OIBIT,
HEO0XOMMbIE PACUEThl WM UCIOJIB30BaTh MOIyYEHHbIE JaHHbIE /ISl BBIBOJIOB.

e HeOpexxHoe OTHOIICHHE K JTa00paTOpHOMY 000PYAOBAHHIO U U3MEPUTEIHLHBIM MPUOOPAM.

e Heymenue onpenenuts NoKa3aHUs U3MEPUTENBLHOrO pubopa.

Hapymenne tpeboBanmii mpaBui1 6€301acHOr0 TpyAa MPH BBHIITOJHEHUH SKCIIEPUMEHTA.

Herpyobie ommoku.

e Herounoctu (opMynHpOBOK, ONpEeNeHHH, 3aKOHOB, TEOPUH, BBHI3BAaHHBIX HEMOJIHOTON OTBETa
OCHOBHBIX IPHU3HAKOB OIpenessseMoro MmoHATHs. OmuOKY, BbI3BAHHBIE HECOOIIOIEHUEM YCIOBUN
HPOBEIEHUsI ONbITa UM U3MEPEHUM.

¢ OmmMOKN B YCIOBHBIX OOO3HAYEHMSX Ha NPUHIUIHAIBHBIX CXeMaX, HETOYHOCTH YepTexkeH,
rpaduKOB, CXEM.

e [Iponyck miy HETOUHOE HaNMCAaHUE HAMMEHOBAHHUM €AMHUL (PU3NUECKUX BEITHUYHUH.

e HepanmonanbHeIi BEIOOp X0/1a PEIICHUSI.

Henouersl.

e HepanyonanbHble 3amycu TPU  BBIYUCICHUSAX, HEpallMOHAJIbHBIE MPUEMbl BBIYHCICHUI,
npeoOpa3oBaHUil U pelIeHus 3a1ay.

e ApupMeTHIECKHE OIMIMOKH B BBIYUCIICHUSIX, €CIU ITH OIIMOKH TPy00 HE MCKAXKAIOT PEATbHOCTH
MOJIY4E€HHOT'0 pe3yibTara.

e OT1eNbHbIE MOTPEIIHOCTH B (OPMYIUPOBKE BOMPOCA UM OTBETA.

e HeOpexHoe BBIMOIIHEHHUE 3aMUCEH, YepTexeid, cxem, rpadukos.

e Opdorpadpuueckue 1 MyHKTyallHOHHbIE OLTHOKH.




IIpunoxenne
7 kiaacce
KoutpoasHasi padora Ne3 mo teMe « ApXxuMe0Ba CHJIA.

KonTpoabHas padora Nel mo teme « B3aumoneiictBue Tes»

Bapumanr 1.

1. Onpesennrte NIOTHOCTH METANIHYecKOro Gpycka Maccoil
949 r u o6bemom 130 em3.

2, ApromobHab ABMIKETCA CO cKOpocThio 54 km/4. [Memmexon
MOMET OepeidTH Npoed:y YacTe yauisl 3a 10 ¢. Ha wakom
MHHHMAJIEHOM DPACCTOAHMH OT asromobuaa DesonacHo nepe-
XOANTE YIALY?

3. Kak maMenHIack Mmacca TOIIMBHOTo Haka, Korja B Hero sa-
JHIH 75 1 OenanHa?

I1

4. AnoMmunuessli Gpycor mMaccoit 10 kr uMeet obbem 5 ame.
Onpenenure, UMeeT MU OH BHYTDH NOJ0OCTE.

8. Tpakrop npoexan 1000 M 3a spems, pasHoe 8§ MMH, a 3a
caenyioiue 20 mun on npoexan 4 kM. Onpegenure cpeiHow0
CKOPOCTH TPAKTOPA 3a BCE BPEMSA ABHUIKeHHA,

6. Karo#t crana ofuiaa Macca eslesHofoposHo# nnatdop-
MBI, €CJIHM Ha Hee norpyaunu rpaHut obsemom 20 m3? Ilepso-
HauanbHaa wmacca naathopmer 20 v. IlnoTtHoers rpaHuTa
2600 xr/m3.
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7. Ckonbko norpebyerca Melnkos, uToOnl mepeseatu 1,6 m?
anefacrpa? Mewor ememaer 40 kr. [InorHocrs anebacrpa
2500 kr/m?,

8. CrlopTcMEH BO BpeMA TPEHHDOBKH TepBRIE MOJauaca Gesan
co cKopocThio 10 kM/u, a CIEIVIONIMEe TOMYACA CO CHOPOCTBIO
14 xn/«. OnpegenuTe CpefHIon CKOPOCTL CIOPTCMEHA 3a BCe
Bpemsa Dera.

9. Macca anoMuanesoro YaitHuka 400 r. Karosa macea men-
HOro YalHHKAa TAKOTO #e obbema?

Bapumanr 1.

1. OnpegenuTe apxMMenoBY CHAY, AeHCTBYIOLUIVIO HA TeJ0
obwemom 10 cm3, norpyxennoe B KepocHH.

2. Karos offbeM MeTANIMYECKOTO IIAPHEA, eCcJIH OH BRITAJKH-
BAETCA M3 BOAK ¢ cuioi 500 H?

3. Kakas Tpefyerca cuna, utobsl yaep:kaTh B BOJe MeIHBIH
opyvcok maccoil 270 r u o6semom 30 cm3?

4, Ilnomans nonepedHOro ceYeHHA NAPOX0AA HA YPOBHE BOJBI
pagra 3000 m2. [ny6uea ocafKku Napoxoja o OKOHYaHHH TIO-
rpy3KH vEeauuunack Ha 2 M. Onpegenure Maccy rpyaa, npu-
HATOID Napoxoaom.

5. IIna xpa"neHus HedTE B CIENHAIBHOH 000/M0YKE ONYCTHIH
Ha auo mopa. Kakoit norpebyerca rpya, 4Tobel yIep:KaTh
250 m? wedry noa sogoit? Macea nyeroit obonouxu 4 T, u oHa
MOJHOCThIO 3AN0MHeHA HedThio.

6. O6wem Tena 400 em®, a ero sec 4 H. Yroser 11 aT0 Teno B
BOde?

7. Moxter nH yIepmAaThCH HA Boje 4HenosBer maccoit 60 kr,
NoNab3yACE NpoGKOBEIM moscom, ofbeM Koroporo 68 am?,
a macca 9 xr?

8. Heneauniit 6pycox naasaet B pryTH. Kakas 4acTs ero os-
eMa Morpy#eHa B pTyTb?

9. Ilurrosstii map secut 3,6 H, a npu norpy:Resiy 8 BOOYV —
2,8 H. CnmomHo# 3To m1ap I HMeeT MoA0CTh?



KonTpoabnas padora Ne2 no teme «Cuitay.

3.

BAPHAHT M 1

¥poBeHs A

Hamesenue ¢ TedeHHEM BpeMeHH NOAOEHHA Tena OTHOCH-
TENEHG ARYrHY T8l HAIRIBASTCA

1} rpasrTOpMA 3) npoigeHHER OIVTE
2) npAMas THHHA 4) mMexaHHYeCcKoe
OBHIHEEHHE

ITpy papHOMEDHOM IBHMEHHH 34 2 MHHVTB TEI0 NDOXOZHT
nyTh, papHsiE 240 ey, CropocTs Tena paBHAa

1y 0,02 mjc 4) 2 m/fc

2) 1,2 m/c 4) 4.8 m/c

Hyooeelii  Opycor HmMeeT Maccy 490 r B OI0THOCTE
700 kr/m”, Onpegenute ero ofben.

1) 0,7 m® 30,0007 x®

2) 1,43 m' 4) 343 w°

Ha monen gefiersyer cuna tamectd, passaa 390 H. Ompe-
HAeNHTE Macey MOoega,

1] 390 xr 3) 39 mr

2) 0,39 kr 4) 3900 gr

IMo rpadwky nyTH pPaBHOMEDHOIO &

M
ABHMEHHA ONpeJelnTe MYTh, I'IpﬂF[-
AeHHEIR TemaoM 3a 5 ¢ ABHMeHHA, 20
1 4
) . 10
2] 20 m
3 10 ™

0 1 234b610¢c
4) 30 m
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IIpunoxenne

Yenoper, Macca KoToporo 70 Kr, AepHHT Ha NUeYaX AMMEK
maccod 20 kr, C kaxoit cuaofl wenoper nasuT Ha aemiuo?

1) 50 H
2} S0 H
3) B0 H
4) 900 H

¥porens B

YCTAMOBMTE COOTBETCTEHEe Meday (HIMYeCKHMH BeIHYH-
HAMH B HX H3MEDHTENEHBIMH TPHOODAME.

K mampgoif mosumme oepeoro croxbila mogSepHTe CoOOT-

BETCTEYIOIIVIO OOZHONI BTOPOTO H JANHINATE B Tabmmmy

BRIGpaHAERe HAEDPE N0 COMTRETCTEVIOIIHME GYKBAMH.

POHIMYECKHE BEJIHYHHEI H3MEPHTENEHEE

ITPHEBOPEI

A) Bec 1) Memaypra

B) Ofwem 2) Becwm

B) Cropocts 3) uumamomerp
4) CoupomeTp
b)) Cexvagomep

A B B
¥poeens C

Macca GetonHoro Gao0Ka, HMeRIOers GopMy IPAMOYTOIBHOTO

MApATIETeTAne s, pasaa o kr. Kakoil cramer macca bGmoka,

ecAH OOHY ero CTOpOHY VEeIM4MTE B 2 pasa, Opyryie — B
1,5 paaa, a TDEThID OCTABHTE (83 HAMEHEHHSAT



Kourpoabnas padora Ne4 mno treme «Padora. MOImHOCTb. JHEPrUs».

1. Kamenks npunogjMdMaoTr © oo
F  wmombLyo #eneasoro aoma (pre. T4).
Bee mamus 600 H, paccrosHWe oT
o TOWKH ONOPR 10 KaMAA 20 oM, ATHsa
Jdoma OC = 1 M. C gaxoi cunon F py-

KA JOIHHA TeHCTRORATE HA NoMT

2. Cnopremer maceoif 72 Kr npeIrHYA

C -r'ﬂ-'.-*.-* e
B BRICOTY Ha 2 M 10 em. Onpegengre
MOLHOCTE, KOTODYID OH PAIBRI, &C-

Pue. 74 au nogsem npogosmeanes 0,2 o,

3. IIpn erporannn pyGaHKoM NPeOJONEBASTCHA CHIA CONPO-
ruenenns 80 H. Kaxaa palorTa copepliaeTcd ANA CHATHA
CTPYHEH LAHHOH 2,06 M7

1I

4. Jlomaae TAReT Tenery, npuaaras veuwnane 350 H, w copep-
maeT 34 1 Mun padory B 42 klla, C xakoll cxopocTLO ABK-
SETCA MOMALL?

3. ATOoMMEIE Aea0K0N, PAIBMEAS CPEIHEK  MOUIHOCTE
32 400 kBr, npomen Bo aesgax 20 wkm 3a 5 u. OnpegeawTe
CREAHINED CHIY COMNPOTHRIEHWA ARHHEHHID Jea0K0Ta.

6. K KonuaM HERBECOMOrD PRIMATA MOIBELIEHE I'DYVIR] MACCAME
4 wr # 24 wr. PaccToAHKE OT TOVHY OMOPH A0 GOJLIIETD TPY-
38 PABHO 4 oM, ONpenenHTe INHEY PLMYAra, 00 PRIYAT HAXO-
AHTCA B PABHOBECHN,

111

7. C momoinke peIvara rpya maceoid 100 kr 6511 NOAHAT pas-
HOMepHO Ha BuicoTy 80 cM, IlpH aroM SZAHHHOE NASY0 pPhIYA-
ra, ¥ Koropomy Oeina npanosena cuna 600 H, onyvernaocs
Ha 2 m. Onpeaenure KI1II peiyara.

8. C nomMoi s oHoro nogBHmnons M OaH0ID HETo/) B8 HOTO
OAOKOR PARHOMEDHO NOZHHAAH rpya Maccod 8 Kr Ha BLICOTY
B wm. Kaxas cuaa Guina mpHIoseHa ¥ OpYroMy KOHILY BEDeR-
HE ¥ KaKYWD pafoTy BRIMOTHHIH MTPH NOABEME TPY3a, eCOH
KILI yeranonikn B0% 7

IIpunoxenne






