MyHunanesHoe 010KeTHOE 001Ie00pa3oBaTeIbHOS YUPEIKICHUC
«Cpenusist o01eodpa3oBareabHas mkoa Ne 5y

,Z[EUII)HCPCHCHCKOFO TOpPOACKOI'O OKpyra

«PACCMOTPEHO» «COI'JTACOBAHO» «YTBEPXIEHO»

Ha 3ace/IaHMM MEeTOUYEeCKOI0 COBETA 3am. lupexropa no YBP Jupextop MBOY «COI Ne5»

TIpoToxos Ne

oT « » 2021 r. «__» 2021 r. «__» 2021 r.

PykoBoauTe b METOHYECKOTO COBETA

PaGouas nporpamma y4eOHOro Kypca

1o pu3MKe I yYAUXCH 7-X KJIACCOB

Yuurens: Kosonyn Taresna JMutpueBsa

2021-2022 y4eOHbIii TO

1.J11osiCHUTEJAbHASA 3aIUCKA




Cmamyc 0okymenma

Padouass mporpamma nmo ¢pusuke 7 KJ. COCTaBJIeHa B COOTBeTCTBHH ¢ DeqepanbHBIM IoCyAapCcTBEHHBIM 00pa30BaTeJbHBIM cTaHAApPTOM: «Du3nka» 7-9 kiaaccel
(0a30Bblii YpOBeHb) H NPUMEPHBIX MPOrpaMM N0 y4eOHbIM npeameraM. Puszuka. 7 — 9 knaccsl: npoekt. — M. : IIpocBemenue, 2018. — 48 ¢. — (CtanagapTbl BTOPOro
MOKOJIEHUsI). , HA OCHOBe padouux nporpamm no ¢usuke. 7 — 11 knaccsl / Illox pea. M.JI. KopueBuu. — M. : HJIEKCA, 2019. , Ha ocHOBe aBTOPCKOi MporpamMmel
A.B.Ilepsimkuna, E.M. I'yTHHK, ¢ yuyeToM TpeOoBaHuii I'ocynapcTBeHHOro 00pa3oBaTejLHOI0 CTaHAAPTa BTOPOro mokoJieHusi. Peanuszamusi o0pa3oBaTe/IbHBIX
NPOrpaMM eCTeCTBEHHOHAYYHOH M TEeXHOJIOTMYeCKOH HampaBJjieHHOCTel 1o ¢u3nke ¢ ucnojb3oBanueM oOopynoBanuss nentpa «TOUKA POCTA»7-11
Kjaaccsl/MuHECTEPCTBO NpocBemeHus Poccuiickoii @enepamun/,2021r.

[IporpaMmma COOTBETCTBYET 0OpPa30BaTEIIBHOMY MHUHUMYMY COJICpXKaHMsI OCHOBHBIX OOpa30BaTENLHBIX MPOrpaMM U TPeOOBaHUSM K YPOBHIO IOATOTOBKU YyYaIlMXCH,
MO3BOJISIET paboTaTh 0€3 TEPerpy30K B KiIacce ¢ ACTHhMH PAa3HOTO YPOBHS 0Oy4eHHS M WHTepeca K ¢usnke. OHA MO3BOISET CPOPMUPOBATH Y YUAIMXCS OCHOBHOMN IITKOJTBI
JIOCTAaTOYHO MIMPOKOE TIPEICTaBIeHUE O (pr3mieckoil kKapTuHe Mupa. Pabodast mporpamma paspadorana ¢ yuérom "Touyka pocTa”.

PabGouas mnporpaMma KOHKPETU3HUPYET COACPIKAaHUC MMPEAMCETHBIX TCM O6paBOBaTCJ'IBHOFO CTaHAapTa U AacT pacClpeACIICHUC y‘le6HBIX YacCoB II0 pa3jciiaM Kypca 7 K1acca ¢
YUE€TOM MEXK IMPEAMETHBIX CBHSCﬁ, BO3pPaCTHBIX ocoOeHHOCTEH ydamuxcs, OmnpeacisicT MHHUMAaILHBIN Ha6op OIIbITOB, AEMOHCTPHUPYCMBIX YYUTCIIEM B KJIACCE€ U
Ha60paT0pHI)IX, BBITIOJIHACMBIX yYalllUMUCH.

Pabouas npoepamma evinonrsem 0se ocrosnvle hyuxyuu.:

o HNudopmannonHo-MeToanyeckast (PyHKIMS [I03BOJISET IOJIyYUTh IPEACTaBICHHE O LEJISX, COAECP)KaHUU, OOLIeH cTpaTeruu 00y4YeHus, BOCIIUTaHUS U Pa3BUTUS
YHaIIIXCs CPeACcTBaMU yueOHOTo TpeaMeTa (pu3nKa.
. Opranu3aluoHHO-IJIAaHUPYIOWIAas GYHKIMSI IPEAyCMaTPUBACT BbIJICJICHUE ATANIOB 00YUYEeHNUs, CTPYKTYPHUpOBaHHE y4eOHOTO MaTepuaa, OpenesieHIe ero

KOJIMYECTBCHHBIX U KAYECTBCHHBIX XapaKTCPUCTHUK Ha KaXX/I0M M3 3TAIlOB, B TOM YHUCJIC IJIA COACPKATCIIbHOI'O HAIIOJTHCHUA HpOMe)X(YTO‘IHOIZ aTTeCTalluM y4Yaliuxcs.

Cmpykmypa 0oKymenma

PaGouas mporpaMMa BKITIOYAeT AECATh Pa3/IeNoB:
1. TlosicHUTENBHYIO 3aITUCKY
2. OO0mas xapakTepucTHKa y4eOHOTo rpeaMeTa
3. T'paduk peanmzanuu pabouel mporpamMmel 1o pusnke 7 Kiacc
4. OcHOBHOE cojiepXaHHue MPOrpaMMbl
5. YdeOHbIE KOMIIETEHIINH U CTIOCOOBI e TeTbHOCTH
6. TpeboBaHus K YPOBHIO IMOATOTOBKH BBHITyCKHUKA 7 Kilacca
7. Pe3ynbTarhl OCBOCHUS Kypca (JTUYHOCTHBIC, METOIIPEIMETHBIC, IPEAMETHEIC)
8. Cucrema o1eHKH
9. Y4eOHO — METOTNIECKHIA KOMILIEKT
10. KanermmapHo — TeMaTHIecKoe TUIAHUPOBAHUE



2.00waa xapakmepucmuka yuedHo20 npeomema

du3nka Kak Hayka o Haubosee OOLIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KadecTBE y4yeOHOTrO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HAaHUH 00
okpykaromeMm mupe. OHa pacKpbIBaeT pojib HAyKH B SKOHOMHYECKOM M KYyJIBTYPHOM pPa3BUTHUH OOLIECTBA, CHOCOOCTBYET (POPMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO
MHPOBO33PEHUS.

I'ymanuTapHOe 3HaueHHE PU3UKH KaK COCTABHON YacTH 0OIIero o0pa3oBaHMs COCTOUT B TOM, YTO OHAa BOOPY)KAaeT MIKOJBHMKA HAYYHBIM METOJIOM MTO3HAHHS, TTO3BOJITIONIAM
NOJy4aTh OOBEKTHBHBIEC 3HAHUA 00 OKPYXKaroLeM MHUpE.

3HaHne QU3NUECKUX 3aKOHOB HEOOXOANMO AJISl M3YUEHUs] XUMUH, Onosoruu, pusndeckoit reorpadun, texHonoruu, ObX.

IIpu cocraBnennu gaHHOM pabodeil mporpaMMbl y4YTeHBI peKOMeHIau MuHHCcTepcTBa 00pa3oBaHus 00 YCHUIIEHWH MPAKTUYECKUH, SKCIIEPUMEHTAIBHON HAIIPaBIEHHOCTH
npenojaBaHus GU3MKU U BKIIIOYCHA BHEYPOUHAS JEATEILHOCTD.

®du3nKa B OCHOBHOH ILIKOJIE U3y4YaeTCsl Ha YPOBHE PACCMOTPEHHS SIBICHUN NPUPO/BI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (PU3HMKU M IPUMEHEHHEM 3THX 3aKOHOB B TEXHUKE
Y IOBCETHEBHOM XKHU3HM.

H3yuenue _dgusuku 8 OCHOBHOU WKo1e Hanpaeieno Ha docmuicenue ciedyruux nesiei:

- pa3BUTHE UHTEPECOB U CIIOCOOHOCTEN yJalixcs Ha OCHOBE MepeJadd UM 3HAHWN M OTIbITA TI03HABATENbHOW U TBOPUYECKOU JeATeNbHOCTH;
- TIOHMMaHHE y4YallluMHCS CMBICJIAa OCHOBHBIX HAYYHBIX MOHATUH 1 3aKOHOB (PU3MKH, B3aUMOCBSI3H MEXy HIUMU;
- (hpopmupoBaHUe y yUamuxcs MPeACTaBICHNN 0 (PU3MUECKON KapTHHE MUPA.

ocmuosicenue ymux ueneii obecneuusaemcs pewieHuem ciedyrouux 3aaad:

- 3HAKOMCTBO YUAIIUXCS C MEeMOOOM HAYUHO20 NO3HAHUS U MEMOOAMU UCCIe008aHUsL OOBEKTOB U SBIICHUH MPUPOIBI;
- mproOpeTeHne YJalIuMHUCs 3HaHUH O MEXaHUUECKHX, TEIUIOBBIX, 3JICKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHUH, (PU3NYECKUX BEIHMYMHAX, XaPAKTEPU3YIOIIUX ITH SIBICHUS,
- QopMmupoBaHHE Yy YUAIIMXCS YMeHutl Habarooams TIPUPOIHBIC SBICHUS W 6bINOJHAMb ONbIMbL, JTADOPATOPHBIE PabOTBl M 9KCHEPUMEHMAIbHbIE UCCAeO08AHUS C
HCTIONTE30BAaHUEM M3MEPHUTEIBHBIX IPHOOPOB, UUUPOKO NPUMEHAEMBIX 8 NPAKMUYECKOU HCUSHUL,
- OBJAJICHUE YYAIIUMUCS TaKUMH OOWEHAYUHbIMU NOHAMUAMU, KaK TIPUPOJHOE SIBICHHUE, SMNUPUYECKU YCMAHOGIEHHVIL (hakm, npobdiema, meopemuyeckui 61600,
pe3yibmanm IKCHEPUMEHMANbHOU NPOGEPKU;
- TIOHUMAaHWE YYallUMHCA OTINYHHA HAYYHBIX JAaHHBIX OT HENpOBEpEeHHOW WH(OpMAINH, HEHHOCTH HAYKU YOO81em8opeHus ObIMosblx , NPOU3BOOHbIX U KYAbHYDHBIX
nompebHocmeli uenosexKd

VYuebHas nporpamma 7 Kilacca paccuuTaHa Ha 68 yacoB , 1o 2 yaca B HEACITIO
JlaGopartopHbix padoT — 14

KonTtponbHbIX pabor - 5

Hroropasi KOHTpOJbHas1 padota — 1

3. pagpuk peanuzauuu padoueit npozpammul no gusuke 7 Kiacca



B ToM uuncie Ha

IIpumepHoe

KOJIU4eCTBO
Ne HanmeHoBanue Bcero Jara
CaMOCTOSATEIbHBIX
n/n pa3aeJioB U TeM 4yacoB | Ypoku JlabopaTopHblie padoThI KontpoabHbie padoThl KOHTP.padoT
padoT, TecTOB, 324€TOB
YYAI[HXCS
1
1 Bsenenue 4 Nel «Omnpenenenue 1EeHBI ICTICHS 1
M3MEPUTEIHHOTO ITpUbopay
[lepBonavaapHBIC 1
2 CBEJEHUS O CTPOECHHUHU 6 2
No2 «U3mepeHue pa3MepoB MallbIX TEI»
BEIIIECTBA
7 2
Ne3 « M3mepeHue cKopocTu»
Ne4 «M3mepenne MacChl Tejla Ha
PBIYAXKHBIX BECAX»
No5 «3mepenune o0beMa Telay
Konrtponbshas padora Ne 1
No6 «OrmpeneneHne MIOTHOCTH BEIIECTBA
«MexaHH4YeCKOe TBUKCHUE)
N TBEPAOTO TEIa»
3 BsaumMoneiicteue Tei 21 IL1OTHOCTE. 6
Ne7 «I"pamynpoBaHue Ipy>KUHBL U
WM3MEpEeHHEe CUII JMHAMOMETPOM
Nes pI/I A P Kontponsnas padora Ne 2
o 193
o8 « UccnenoBanue 3aBUCUMOCTH CHJIBI « BaaumozeticTeHe Tem»
TPEHHS CKOJNBKEHUS OT CHIIBI
HOPMAJIGHOTO JIABJICHUS»
No9 « OmpeneneHue CUIIBI TSHKECTH
TJIOCKOU MJIACTUHBDY
3 2
Nel0« U3mepenune o0beMa TBEPIOTO Tela
Kontponbnas padora Ne3
Ha OIopy»
= « I'uppocraTtuyeckoe u
JaBnenue TBEpAbIX TEM, Nell «OnpeneneHue BHITAIKUBAIONICH
4 . 21 o - aTMocepHOE JTaBJICHUEY 6
KHUJIKOCTEH U Ta30B CHJIBI, IGMCTBYIOIIEH Ha TIOTPY>KEHHOE B
KHUJIKOCTH TEII0»
2 > KonTponbHas pabora Ned
Nel2 «BelsicHeHHe ycnoBHH TUIaBaHUs Tena
«ApxHUMenoBa CUIa»
B XKHUJIKOCTH»
2 1
Nel3 «BrisicHeHHE YCITOBUS PAaBHOBECHS
Pabora. MomHOCTS. KontponbsHas padota Ne5
5 11 pblyaray 4
DHeprusl. « PaboTta, MOIITHOCTB,
Nel4 «Onpenenenue KII/I npu nogseme SHEDIHSD
TeJa 10 HaKJIOHHOM IIIOCKOCTH p
6 [ToBTOpEHME 5 4 1 mroroBas




| Hroro | 68u | 53 | 14 5 19

4.0cHogHoe codepicanue npozpammol
®usuka 1 pusndeckue MeToAbl M3yYeHUs] MPUPOADI

Quszuxa — Hayka o mpupojse. Habmionenme m ommcanue (Qu3ndecKux sBIeHHA. DPU3NISCKUN IKCIEPUMEHT. Moldenuposarnue AsieHull U 00beKmos Npupoobl.
M3mepenne Gu3ndeckux BeNMWYWH. MexayHapomaHas cucteMa enuHull. DU3ndecKre 3aKOHBI W TPAHWIBI UX MPUMEHUMOCTH. Poilb (Gu3MKH B (OPMUPOBAHWH HAyIHOU
KapTHHBI Mupa. Hayunsiii MmeTos mo3Hanus. Hayka u TexHuKa
lemoucmpayuu

- cBOOOIHOE MaJeHNE Tel

- KoJicOaHMs MasTHUKA

- TPUTSHKEHHE CTALHOTO IIapa MarHUTOM

- CBEYCHHWE HHUTH IIEKTPHUECKON JTAMITHI

- DJIEKTPUYECKUE UCKPHI
JKcnepumennl
- U3MEpPEHHE PACCTOTHUI

- ompejeneHne NeHBI ASTEHHS KAl H3MEPUTENBHOTO MPHOopa
Bueypounasa deamenvnocmo

- BHECHCTEMHBIC BEJIMYUHBI ( IPOCKT)

- M3MEpPEHHE BpEMEHU MEXIY yIapamMu MmyJbca.

CTpoe}me M CBOMCTBA BelleCTBA

Crpoenue BentecTBa. ONBITH , TOKA3bIBAIOIINE aTOMHOE CTPOCHHE BellecTBa. TermIoBoe NBIKCHNE U B3aUMOACHCTBUE YaCTHI BEIIECTBA. ATPEraTHbIE COCTOSIHUS BEIIECTBA
demoncmpauuu

- nuddysus B pacTBOpax U razax, B BOAE

- MOJIeJIb XaOTHYECKOTO JBIDKCHUSI MOJIEKYJI B Ta3e

- JIEMOHCTpANys paclIMpeHns TBEPOTo Tea PH HarpeBaHUU

IKcnepumenmol
- U3MEpeHHUE pa3MepPOB MaJbIX TEI

Bueypounas deamenvnocmo
- B IOMAIITHUX YCIIOBHUSX OIIBIT 110 OTPEICIICHUIO pa3MEPOB MOJICKYJT Maciia
- BMECTE C OJIHOKJIACCHUKOM IIPOJIENIATh OIBIT: B3SITh Yachl C CEKYHIHOM CTPENKOI,KYCOK IITarara, JIMHEHKY, (hIaKkoH JyXOB U BCTAaTh B Pa3HbIe YIIIbI kiacca. [lycTh Bamm
TOBAPUII 3aMETUT BPEeMsl U OTKPOET (IaKOH, a BBl OTMETHUTE BpPEeMs, KOT/a MO4yBCTByeTe 3anax. OOBsICHUTH JaHHOE SBJICHUE, U3MEPUB PACCTOSHUE.
- BBIpAIIMBAHHUE KPUCTAIUIOB COJIA WM caxapa( MPOEKT)
MexaHuyecKkue siBJICHUS



Mexanunueckoe nBuxkeHue. OTHOCUTEIBHOCTD IBMXKeHUs. Tpaektopus. [lyte. PaBHOoMepHOe nBrxkeHue. Ckopoctb. CpeqHsisi CKOPOCTh
Aemoncmpauuu
- paBHOMEPHOE MPAMOJUHENHOE IBUKEHUE
- 3aBUCHMOCTh TPACKTOPHH JIBUKCHHUS TeJIa OT BEIOOpA CHCTEMBI OTCUETA
Bueypounas deamenvhocms - OTpenereHUE CpeIHEH JUIMHEI IIara ¥ onpezesieHie cpeIHell CKOPOCTH JBIKEHHs B K0Ty .CpaBHeHHE COOCTBEHHOTO TYyTH U
niepeMeIieHus 3a cyTku. CpaBHeHHE Pe3yIbTaTOB MEXKIY OJHOKIACCHUKAMHU
JAunnamuka

Nuepuus. UneptHOCTH Ten. B3aumoneiictBue ten. Macca — ckaiisipHas BenuuuHa. [InoTHocTh BemectBa. Cuiia — BEKTOpHas BeJIMYMHA. J[BUKEHUE U CUJTIBI.
Cuna tsoxectu. Cuna ynpyroctu. Cuiia TpeHusl.
Hasnenne. AtmocdepHoe nasienue. 3akoH [lackans. 3akon Apxumena. Y ciioBus ruiaBaHus Tell.
VYcnoBust paBHOBECHST TBEPJIOTO T
Hemoncmpauuu
- sIBJICHUE WHEPLHU
- CpaBHEHHE MAacC TeJl C MOMOILBIO PABHOIUIEYNX BECOB
- M3MEpEeHHE CHJIBI 110 IePOPMAIH MPYKUHBI
- CBOMCTBA CHJIbI TPEHUS
- CJIO)KEHHUE CHIT
- Oapomertp
- onsIT ¢ mapom Ilackamns
- OIIBIT C BeJIepKOM ApxumMena
DKcnepumennbol
- W3MEpeHHe MaccChl Tela
- W3MEpEeHHe IUIOTHOCTH TBEPAOTO Tela
- U3MEpEHHE TUIOTHOCTH XKUAKOCTH
- WCCIIeZIOBaHUE 3aBUCUMOCTH YJIMHEHHSI CTANBHOM MPYKUHBI OT MPUI0KESHHOMN CHIIBI
- WCCIIEZIOBaHUE YCIOBUI paBHOBECHS phlyara
- U3MepeHHe ApXUMETOBON CHIIBI
Bueypounas deamenvnocms
- HaOJ0JIeHNe HHEPTHOCTH MOHETHI Ha JIUCTE OyMaru
- ompezeseHre Macchl BO3yXa B KJIacCe U J0Ma, CpaBHEHHE
- JIOMaIrHee HaOI0eHre HEBECOMOCTH
- aHanm3 ( KpUTHYECKasl OIleHKa) Ta3eTHRIX MyOuKammii ¢ pusndeckum conepkanuem: [lerposa H. Kakue OviBarot Bechr// FOr , Ne10 (95), 13 — 19 mapra , 2002 .
- JOMAIHHI OIBIT C KATYIIKOW HUTOK W HAITUCAHUE COUMHEHUH O POJIM CHIIBI TPEHHS B )KU3HU OBITY CHOPTE | T.I ( MUHH — ITPOEKT)
- ONpEIeNuTh BO CKOJIBKO pa3 JaBiieHHE Ta0ypeTa Ha Mo OOJbIIe HOKKAMHU, YeM CHACHUEM U JIaBJICHHE CHISIIEr0 YYeHHKa KaXKA0TO Kilacca Ha CTYJ, CpaBHEHHUE
- TONTyYeHHe MBUIBHBIX ITy3BIpeil 1 00BSICHEHNE, TIOYEMY OHU IMEIOT IapooOpasHyro GopMy
- JoMa Ha OOKOBOHM CTOpOHE BBHICOKON OaHKH W3 -TI0J] KOo(pe MPOOHUTH TBO3/IEM OTBEPCTHSA Ha BBICOTaX 3 6 | 9 cM. moMecTuTe OaHKY B PaKOBHHY IO/ KpaH M OTKPOMTE TaK
4T0OBI 00BEM MOCTYNAIOMIEH BOBI U BBITEKAIOLIEH ObUIN OMHAKOBEI MPOCIEANTE 38 CTPYHKaMu OOBsSCHHTE.
- M3rOoTOBIICHHE (DOHTAHA



- 3}OKEHHYIO CBEUKY MM OyMary BHYTPH CTakaHa IMOAEP’KU BBEPX AHOM, 3aT€M OBICTPO MOCTABUTH CTaKaH BBEPX THOM Ha BO3LYLIHBIH mapuk. OnuimnTe HadoaeMoe
SIBIICHUE

- CKOHCTPYHMPOBATh M M3TOTOBUTH J03aTOP KUIKOCTH

- CKOHCTPYHPOBAaTh aBTOMAaTHUYECKYIO TOWIKY IS Kyp

- ompeJeNeHHue INIOTHOCTH COOCTBEHHOIO Tefa

- HanMcaHWe MHCTPYKIUH K Gpu3ndeckoMy 000pynoBanuio( OBITOBBIE BECHI, TUHAMOMETP)

Mexanuveckasi JHeprus

Oueprus. Kunernyeckast sneprus. [loTeHnnanbpHas sHeprust. 3aKOH COXpaHEHUS MexaHuuecKou sneprun. [Ipocteie Mexanusmbl. KoadduimeHT noiae3Horo aeicTus

/lemoucmpayuu

- pPEaKTUBHOE JABMKCHHEC MOJIEIIH PaKEThI

- TIPOCTHIE MEXAHU3MBI
IKcnepumenmul

- m3mepenne KIIJ[ HakIIOHHOM MJIOCKOCTH
Bueypounas oeamenvnocnio

- KOHCTPYHMPOBAHUE PHIYAKHBIX BECOB C UCIIOJ30BAHMEM MOHET ( MHHH MPOEKT)

- W3MepeHHe MOIIHOCTH YYeHHUKOB Kilacca IpU MobeMe MOPTQeNs U ee cpaBHeHNE( MHHU TIPOEKT)

- W3MepeHHUe C MMOMOIIBI0 MM JTMHEWKH TIIeda PhUuaroB HOXKHUIL U KITF0Ya JIBEPHOTO 3aMKa M OTIPE/ICIINTD BEIMTPHIIIA B CHIIC .

BO3M0.7fCHbl€ IKCKypcuu: 11I€Xu 3aBOA0B, (bepMa, CTpOI/ITeJII)HI)Ie TIJIoOaaKu. MCJII)HI/IHa, noxcapHaﬂ CTaHIO M, TMarHOCTUYCCKUEC Ka6I/IHeTI>I ITOJIUKJIMHUKU UJIU 6OJH)HI/IIH)I.
IMoaroroBka Ouorpaduyecknx cnpapok: I'.I'anuneit, U.HptoToH, P.I'yk, b. [Tackans, 3, Topuuemniu, Apxumen

Ilonroroska coobuiennii 1o 321aHHOI TeMe:

BbpoyHnoBckoe apmkenue, Ponb sBinerns nuddys3un B )KU3HU PACTCHUN U )KUBOTHBIX, TpH COCTOSHMS BOJBI B IPHPO/IE, 3aKOH BCEMUPHOTO TAroTeHus, Cuita TSKecTH Ha
Ipyrux mia”erax, [laccaxxupckue naitnepsl, Tankeps! u cyxorpy3sl, [IpomeicioBeie cyna, Boernsie kopabin, [lonBoansie noaku, Jlegokonsl, Cya Ha BO3AYIIHOM MOAYIIIKE
U NOABOJHBIX KPBUIbIX

Bo3Mo:kHbIEe Hccle10BaTebCKHE NPOEKThI: PONTb CHITBI TPEHUS] B MOEH JKM3HU, CHIIa TPEHHUS M BEJIOCHIIE, CHJIa TPEHUs Ha KyxHe, Mcronbs3oBanue quprxadieil Bo BpeMs
1 1 2 MupoBoii BOIHBI U B HaIllM JTHH., IEPCIEKTHBA HCII0JIb30BAaHUS HIIM OOPEUEHHOCTb.( M3TOTOBIEHHE MOAEITH TUPHUkKAOIs), N3TOTOBIEHHUE aBTOMATHUECKON MOMIKH IS
CKOTa, IIPOEKT - U3rOTOBJICHNUE (POHTAHA TSI LIIKOJIBI

5.Yueonvie komnemenuuu u cnocoosl oeasmeibHocm




Pabouas mporpamma mpexycMaTpuBaeT (OpPMHPOBaHHE y IIKOJBHHKOB 00IIey4eOHBIX YMEHHMII W HABBIKOB, YHHBEPCAJIBHBIX CIOCO00B IeATeJBbHOCTH W
KJII0YeBBbIX KoOMIeTeHIuii. [Ipropureramu s MIKOIBHOTO Kypca (PU3UKHM Ha 3Tare OCHOBHOTO 00IIero o0pa3oBaHMs SABIISIOTCS:

Ilo3nasamenvnasn deamenvnocms:
®  WCIOJIB30BAaHUE JJIsl TIO3HAHUS OKPYIKAIOLIETO MUPa Pa3IMYHBIX €CTCCTBCHHOHAYYHBIX METOJIOB: HAOIIOICHUE, M3MEPEHHE, SKCIICPUMEHT, MOJICITUPOBAHUCE;
e (opMUpOBaHHE YMCHHI Pa3indarh (aKThbl, FUIIOTE3bI, IPUYMHBI, CJCICTBUS, T0KA3aTCIbCTBA, 3aKOHBI, TCOPHH;
e  OBJIAQJICHHE aJeKBATHBIMHU CITIOCOOAMH PEIICHUS TEOPETHICCKUX M SKCIICPUMCHTAIBHBIX 3a11ad,
e TpUOOpETEeHHUE OIBITA BHIIBUKEHHS THIIOTE3 ISl OOBSICHEHUST U3BECTHBIX (DAKTOB M SKCIIEPUMEHTANBHON POBEPKU BBIIBUTAEMBIX THITOTES.
Huopmauuonno-KoMMyHUKAmMUuEHAsA 0eAmMeEIbHOCHIb:
e BIAJCHHEC MOHOJOTHYCCKOH U JUAIIOTHYECKON PeUblo, Pa3BUTHE CITOCOOHOCTH MIOHUMATh TOUKY 3pEHHUsS cOOeCceTHNKA U MTPU3HABATH MPaBO HA HHOE MHCHHUE;
®  JCIIOJIB30BaHUE /IS PEIICHUS T03HABATEIbHBIX 1 KOMMYHUKATUBHBIX 33/1a4 Pa3IUYHBIX UICTOYHUKOB UH(POPMAIIHH.

Pegnexcuenasn oeamenbnocmp:

e  BJA/ICHHE HAaBBIKAMH KOHTPOJIS U OLICHKH CBOEH ESTEIbHOCTH, YMEHUEM IIPEIBUIETh BO3ZMOXKHBIE PE3YJIbTaThl CBOMX JI€HCTBUIL:
e opraHu3anys yueOHOW AEATENFHOCTH: OCTAHOBKA LIEJIH, INIAHUPOBAaHKE, ONPEAEICHUE ONTUMAIBFHOTO COOTHOIICHHS LU U CPEICTB.
BeipabdoTka KoMneTeHIMIA:

ObuieodpazosamenbHblx, 3HAHAE BO-IPeAIMETHBIX( y4cOHO — MO3HABATENIbHAS M MH()OPMAIIMOHHAS KOMIICTCHITUS )

v\ caMOCTOSATENBHO ¥ MOTUBMPOBAHHO OPraHM30BHIBATH CBOKO MIO3HABATENBHYIO IEATENLHOCTD (OT MOCTAHOBKHU LIENH JI0 MOJIYYEHHs U OIIEHKH PE3YJIbTaTa);
v HCIOJIb30BATh SJIEMEHTHI IIPUINHHO-CIIEJACTBEHHOTO U CTPYKTYPHO-(QYHKIIMOHAIBHOTO aHAIIM3a, OMPEIEIISTh CYIIHOCTHBIE XapaKTEPUCTHKH H3ydaeMOro OOBEKTa,
pa3BEPHYTO 0OOCHOBBIBATE CYKICHUS, 1aBaTh OMPEACIICHUS, IPUBOINTE JOKA3aTEIbCTBA;

v HCIOJIB30BaTh MYJBTUMEAUMHBIE PECYPCHl U KOMIBIOTEPHBIE TEXHOJIOIHMH JJIs 00pabOTKH, Mepeayn, MaTeMaTH3aluk HHPOPMAIMH, TIPE3EHTALUH PE3YIbTATOB
MO3HAaBaTEIbHON U MPAKTUYECKOHN JEATENbHOCTH;

v OLIEHUBATh U KOPPEKTHPOBATH CBOE IMOBEIECHHE B OKPYKAIOLIEN CPEJE, BBIIOIHATL DKOJIOIMYECKHE TPEOOBAHUS B NPAKTUYECKON JIEATENLHOCTU M IIOBCEIHEBHOM
JKU3HU.

IIpeomemno-opuenmuposanHblx, penpooOyKmugHo —0eameabHOCHMHBLX (COUUATbHO — MPYO008asn U KOMNEMEeHUUA TUYHOCHHO20 CAMOCOBEPUIEHCHIBOBAHUA)
v\ [OHMMAaTh BO3PACTAIOUIYKD pOJIb HAyKH, YCHJIECHHE B3aMMOCBS3M W B3aMMHOIO BIMSHWS HAyKHM M TEXHUKH, NPEBpALEHME HAyKW B HEMOCPEICTBEHHYIO
MIPOM3BOAUTEIHHYIO CHITY OOIIIEeCTBA;
v 0CO3HaBaTh B3aMMOJIEHCTBHE YEIOBEKA C OKPYIKAIOIIEH CPEeIOi, BOSMOKHOCTH U CIIOCOOBI OXPaHBI TPUPOJIBL;
v pa3BUBATh MO3HABATENILHBIE MHTEPECH] U MHTEIUIEKTYalIbHbIE CIIOCOOHOCTH B IPOIIECCE CAMOCTOATENBHOIO MPUOOPETEHHs (HU3NUECKUX 3HAHHMI C MCIOIb30BAHHEM
Pa3IUYHBIX UICTOYHUKOB MH(POPMAIIUU, B TOM YHCIIC KOMIBIOTEPHBIX;
v\ BOCIHTHIBATH YOEKIEHHOCTH B MO3MTHBHOW POJIM (DU3UKHK B KHM3HU COBPEMEHHOIO OOILIECTBA, MOHUMAHKE MEPCIIEKTHB PA3BUTUS SHEPIETUKH, TPAHCIIOPTA, CPEICTB
CBSI3U U JIp.;
OBJIJICBATh YMEHHUSMU MTPUMEHSTH TIOTYYCHHBIC 3HAHUS JJIs1 OOBSICHEHUS] pa3HOOOPA3HBIX (PH3MUECKUX SBIICHUIA,
MIPUMEHSATH TIOJYYeHHbIE 3HAHUS M YMEHHS i1 0E30MaCHOTO WCIOJIh30BAHHS BEIIECTB U MEXaHH3MOB B OBITY, CENILCKOM XO3SICTBE W TPOHM3BOJCTBE, PEIICHUS
MPaKTUICCKUX 3a7a4 B MMOBCEIHEBHOM JKU3HHU, IPEAYIIPEKICHUS IBICHUN, HAHOCSIIUX BPEI 3I0POBBIO YETIOBEKA U OKPYXKAIOIIEH cpee.

AN



Llennocmuo — cmblcio6oil, 00UIEKYIbMYPHOT U KOMMYHUKAMUGHOU
v/ IIOHWUMaTh I[IEHHOCTHBIC OPUEHTAIIMH YUCHHKA, €0 CIIOCOOHOCTh BHIETh U MOHUMATH OKPYKAIOIIHI MUD
v yMeHHE yYEeHUKA BHIOUPATH 1I€JIEBBIE M CMBICIIOBBIE YCTAHOBKH/IJIS CBOUX JEHCTBUH M MIOCTYIKOB
v" TIpuoOpeTeHue ONbITa OCBOCHHUS YUCHUKOM HAyYHON KapTHHBI MHPa
v' OBnajeHue crnocobamu B3aUMOJICHCTBHS ¢ OKPYIKAIOIIMMHE M YAAICHHBIMH JIFOJAbMU U COOBITHSIME, YMEHHE 33/1aBaTh BOIIPOC U BECTH JMCKYCCHIO, BIIAICHHE PA3HBIMU
COLIMAJBHBIMH POJISIMU B KOJUIEKTHBE

6. Tpebosanusa K ypoeHio n0020mo8KU 8bINYCKHUKA 7-20 Kadcca

B pesyibmame uzvuenus usuku vuenux 7 Kiacca O0NICeH.
3HATHL/IIOHUMATD
Cmbicnt nonamuii: pusndeckoe siBjicHue, PU3nUecKuii 3aK0H, BEIIECTBO, B3aUMOJICHCTBUE, aTOM;

Cmbicn huszuueckux éenuyuH: MyTh, CKOPOCTb, Macca, TIOTHOCTh, CHJIa, JaBJIeHHe, padoTa, MOUTHOCTh, KHHETHYECKAs! SHEPTHs, MOTCHIUANbHAS dHEpTHus, KodddunneHt
MMOJIC3HOT'O ACHCTBHS,

Ymern:
Onucsieams u 00vsacHamb GU3NICCKUE SBICHUSI: PABHOMEPHOE MPSMOIMHEHHOE IBHUKCHIE, TTIepeaady NaBIICHUS KUAKOCTIMH U razamu, muddysuro;
Hcnonvzoeams huznyeckue npruOOPH M U3MEPHUTEIBHBIE HHCTPYMEHTHI JIJIST H3MEPEHUS (PU3UYCCKUX BEIIMYMH: PACCTOSHHS, TPOMEXKYTKA BPEMEHH, MAaCChI, CHIIbI, JaBIICHUS;
IIpeocmaenamo pe3yrvmamsl N3MEPEHUI C TOMOINBIO Ta0NHUIl, TPAUKOB U BBISIBIIATH HA 3TOW OCHOBE SMIIMPUYECKHE 3aBUCMOCTH: IIyTH OT BPEMEHH, CHJIBI YIIPYTOCTH OT
YAJIUHCHUS IIPYXKUHBI, CUJIbI TPCHUA U CUJIBI HOPMAJIBHOT'O JaBJICHUS,
Buipasicamp pe3ynbmamosl W3MEPEHUA U pacIeTOB B equHUIIAX MexayHapoaHoi cucremsl CU;
IIpusooums npumepsl IPAKTHUECKOTO HCITOIE30BaHUS (PHM3UUECKUX 3HAHUA O MEXaHHUYECKUX, TETUIOBBIX U DIIEKTPOMATHUTHBIX SBJICHUSX;
Pewams 3a0auu Ha IPIMEHEHNE U3YYEHHBIX (PH3MUECKUX 3aKOHOB;
Ocywecmenams cAmMOCMOAMETbHBLL NOUCK WHPOPMAIMH ECTECTBEHHO-HAYYHOTO COJACPIKAHUS C HCIOJIb30BAHUEM pPa3IMYHBIX HCTOYHHUKOB ( Y4YCOHBIX TEKCTOB,
CTHPaBOYHBIX M HAYYHO — MOMYJISIPHBIX M3JaHUM, KOMIIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHEeTa), ee 00paboTKy M MpelCcTaBIeHUE B Pa3NUUHBIX (opMmax ( CIOBECHO, C
TTOMOIIBIOMCYHKOB);
Hcnonv3oeams mproOpeTeHHBIE 3HAHUS W YMEHUS 6 HNPAKMUYeCKOU OesmelbHOCmu W TIOBCEAHEBHOM JKW3HU [UISI OOECTedeHUs 0Oe30nacHocmu 8 npoyecce
JHCU3HEOessMeNbHOCMU, UCTIONIB30BAHUS TPAHCIIOPTHBIX CPEJICTB, PAIIMOHAIIEHOTO MMPUMEHEHUS IPOCTHIX MEXaHU3MOB
Dopmuposanue yHUBEPCATbHBIX YUEOHBIX 0eliCH UL

[lepemensl, mpoucxoadIIe B COBpeMEHHOM 00IIIecTBE, TPEOYIOT YCKOPEHHOTO COBEPIIEHCTBOBAHUS 00Pa30BaTEIbHOTO MMPOCTPAHCTBA, OMPEAeIICHUS Teeit
O6paSOBaHI/I$I, YUUTBIBAIOOIUX I'OCYy1apCTBCHHBIC, COIIUATIbHBIC U JIMYHOCTHBIC HOTpe6HOCTI/I N MHTCPCECHI. B cBs13u ¢ aTHM IIPUOPUTETHBIM HaIllpaBJICHUEM CTAHOBUTCA
obecrnieueHne pa3BUBAOIIETO TIOTEHIIMAIA HOBBIX 00pa30BaTeNIbHBIX CTAaHAApTOB. Pa3BuTHE IMYHOCTH B CHCTEME 00pa30BaHMsI 00€CIIeYnBaETCs, IPEXKIE BCETO, Yepes
(hopMupoBaHUe yHHBEpCAIBHBIX yueOHbIX aelicTBuil (Y'Y /1), KoTopble BEICTYNAIOT HHBAPHAHTHOW OCHOBOM 00pa30BaTENFHOTO U BOCIIMTATENHLHOTO TIporiecca. OBiaieHe



yUYallUMUCS YHUBEPCAILHBIMHU YU€OHBIMU JACHCTBUAMH BBICTYIIAET KaK CIIOCOOHOCTH K CAMOPa3BUTHIO M CAMOCOBEPILICHCTBOBAHUIO IIyTEM CO3HATEIBHOTO U aKTUBHOTO
TIPUCBOEHHSI HOBOTO COIMAJIBHOTO OMbITa. Y Yl cO37af0T BOBMOKHOCTh CAMOCTOSITETFHOTO YCIIEITHOTO YCBOSHHSI HOBBIX 3HAHHA, YMEHUI 1 KOMIIETEHTHOCTEH, BKITFOYast
OpPTraHM3aLNI0 YCBOEHHS, TO €CTh YMEHHUS YUUTHCS.
B mmpokoM 3HaUeHNH TEPMHUH «YHHBEPCaJIbHbIE yueOHbIE NEHCTBU) 03HAYAET YMEHHUE YUUTHCS, T.€. CIIOCOOHOCTh CYOBEKTa K CAMOPa3BUTHIO U
CaMOCOBEPLICHCTBOBAHHIO ITyTE€M CO3HATENIBHOTO U aKTUBHOTO MPHCBOEHHUSI HOBOTO COLMAIIBHOTO OTBITA.
B Gornee y3koM (COOCTBEHHO IICHXOJIOTHUECKOM 3HAUEHHUH) TEPMUH «yYHUBEpPCAbHBIE YUeOHbIEe ICUCTBHS» MOKHO ONPEIESITUTh KaK COBOKYITHOCTh CITIOCOOOB
JCWCTBHS yualerocs (a Takke CBSI3aHHBIX C HUMH HaBBIKOB YU4EOHOM paboThl), 00ECTIEUHBAIONINX €T0 CIIOCOOHOCTH K CaMOCTOSITETFHOMY YCBOCHUIO HOBBIX 3HAHUM U
YMEHHA, BKITIOYasi OpraHU3aIMIO0 3TOTO Mpoliecca. Y HUBepcaabHble yueOnsble aeiicteus (Y'Y /l) monpasaenstorcs Ha 4 rpynmbl: peryIsSTHBHBIE, THIHOCTHEIE,
KOMMYHHMKATHUBHbIE U II03HABaTEIIbHBIE.

®dopmupoBath Y'Y/ Ha ypokax GU3NKH MPU U3YICHUH KOHKPETHBIX TEM IIKOJIBHOTO Kypca B 7 kiacce orpaxensl B KTTI.

Pe3yabTaTrom popMupoBaHUsI YHUBEPCAJBLHBIX YUeOHBIX JeHCTBUI OYAYT ABJAATHCA YMEHUS:

e MPOU3BOJHHO M OCO3HAHHO BJIAJCTh OOIIUM MPUEMOM PEIICHHS YUeOHBIX 3a/1a4;

e  HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, B TOM YMCIIE MOJICIIH M CXEMBbI JIJIsl PEIICHUS YUeOHBIX 3aj1ay;

L YMETb OCYHICCTBJIATL aHAJIU3 OOBEKTOB C BBIACIICHUEM CYIIECTBCHHBIX U HECYIICCTBCHHLIX MTPU3HAKOB,

e  yYMETh OCYIIECCTRIATh CHHTE3 KaK COCTaBJICHHE IEJIOTO U3 YacTel;

e  yMETh OCYIIECCTRIIATh CPABHEHUE, KIACCU(PHUKALIUIO 110 32JAHHBIM KPUTEPHSIM;

L YMCETh YCTaHaBJIMBATh NPUYUHHO-CJIICACTBCHHLIC CBA3H,

e  YMETh CTPOUTH PACCYKACHUS B (DOpPME CBSI3U MPOCTHIX CYKJCHHUI 00 00BEKTE, €ro CTPOCHUH, CBONCTBAaX U CBSI3X;

e  BIAJCTH OOIIMM IMPUEMOM pPEIICHUS YISOHBIX 33711,

e  CO31aBaTh M MPEOOPA30BLIBATE MOJEIHM U CXEMBI [T PEIICHHMSI 3a/1a4;

e  YMETh OCYIIECTBIATH BEIOOp Hanboee 3pPEeKTHBHBIX CITOCOOOB penieHrs 00pa30BaTeIbHBIX 33/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA.

7.Pe3y1vmamul oceoenusa Kypca pusuku

Juunocmmusie pesyromamoi:

- ¢opMUpOBaHUE MO3HABATEIbHBIX HHTEPECOB, HHTEIJICKTYaIbHBIX U TBOPYECKUX CMOCOOHOCTEH ydamMuXCs;

- yOEeXIEHHOCTh B BO3MOXXHOCTH MO3HAaHUS MPHUPOIBI, B HEOOXOAUMOCTH Pa3yMHOTO MUCIOJIb30BaHUSA JOCTHKEHUN HAYKH U TEXHOIOTHUHN IS
ManbHEWIIEeTO Pa3BUTHS YEIOBEYESCKOTO O0MEeCcTBa, yBaXXeHHE K TBOPIAM HayKH, OTHONIEHNE K (pU3MKe KaK K 3JIeMEHTY O0IIeueOBeYeCKOW KYIbTYPHI;
- CaMOCTOSITEIbHOCTh B IPHOOPETEHUH HOBBIX 3HAHUH M NPAKTHYECKUX YMEHUM;

- MOTHUBaIUsI 00pa30BaTEeIbHON ACATEIBHOCTH MKOJbLHIUKOB Ha OCHOBE JTUYHOCTHO OPUEHTUPOBAHHOTO MOAX0M4a;

- bopMupOBaHHE IEHHOCTHBIX OTHOMEHUN KAPYT APYTY, YUIUTEII0, aBTOpaM OTKPBITHH W M300peTeHni, pe3yiabTaTaM 0OydeHus.

Memanpeomemnuie pe3yibmantbl:




- OBJIaJlcHHE HaBBIKAMHU CaMOCTOSTEJIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3aluy yueOHON AesTeNbHOCTH, IOCTAHOBKH IleJiel, IIaHUPOBaHUA,
CAMOKOHTPOJS M OLEHKH PEe3yIbTATOB CBOECH NEATEIBHOCTH, YMEHHUSIMH NPEIBUIETh BOSMOXHBIE PE3yJIbTATHl CBOUX NEHCTBUM;

- TIOHUMAaHUEe Pa3IudIUi MEXJy UCXOAHBIMU (paKTaMHU U TUIOTE3aMHU I UX OOBSCHEHHUS, TECOPETHUYECKUMHU MOJIEISIMU U pealbHBIMHA 00BEKTaMHU,
OBJIaJICHNE YHUBEPCAIbHBIMH YUEeOHBIMH ACHCTBUSAMH HAa HIpUMEpax rHIOTE3 AJA 00bsSICHEHUS U3BECTHBIX (PAKTOB M 3KCIEPUMEHTAIbHON NPOBEPKHU
BBIAIBUTAEMBIX THIIOTE3; Pa3pabOTKU TEOPETUUECKUX MOJAENeH NPOLeCcCOB UM SIBJICHUM;

- IpuoOpeTeHne ONbITAa CAMOCTOSITEIBHOTO MOUCKA, aHaNU3a U 0TOOpa HHPOPMALIUH C UCMOJIb30BaAHUEM Pa3JMYHBIX HCTOYHUKOB M HOBBIX
MHPOPMAMOHHBIX TEXHOJOTHN JJISI pEeIIeHHsI MOCTABICHHBIX 3a/1a4;

- dopMupOBaHUE YMEHUH BOCIPUHHUMATH, llepepaldaTsiBaTh U NPEABABIATH HHGOPMALMIO B CIOBECHOM, 00pa3HO#l, CUMBOJINYECKOH Gopmax,
aHAJM3UPOBATHh U IepepadaThiBaTh MOJYYEHHY0 HH()OPMALHUIO B COOTBETCTBHUU C IIOCTAaBJICHHBIMHU 3aJadyaMH, BBIACISITH OCHOBHOE COJIEPKAHHUE
NPOYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI Ha MOCTAaBJEHHbIE BONPOCH U U3JaraTh €ro;

- pa3BUTHE MOHOJOTHYECKON U AUATOTMYECKOH pedn , yMEHHsS BbIPaXaTh CBOM MBICIH M CIOCOOHOCTH BBHICAYIIMBATh coOeceIHUKA, IOHUMATh €T0
TOYKY 3pEHUs, IPU3HAaBATh IPAaBO JPYTOro 4eJOBEKAa HA UHOE MHEHHUE;

- OCBOEHHE MPUEMOB JEHCTBUIN B HECTAHJAPTHBIX CUTYalUIX, OBJIAJECHNE IBPUCTHIECKIMHU METOIAMHU pEeUIeHHs mpoliem;

- dpopMupoBaHUEe YMEHUH paboTaTh B rpyINIie C BHIMOJIHEHHEM Pa3lUYHBIX COLUANbHBIX POJIEH, MPEACTABIATh U OTCTAUBATh CBOU B3TJIAABI U
yOexXaeHHs, BECTH AUCKYCCHUIO

IIpeomemnovie pesyrovmamor:

- 3HAHHS O MPHUPOJAE BaXHEHMNX QU3NIECKUX SBICHUN OKPYKAIOIIETr0 MUPa U NOHUMaHUE CMbIcIa QU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBA3b
N3YYECHHBIX SBICHUN;

- YMEHHS MOJIb30BATHCS METOJaMH HAYYHOTO MCCIENOBAHUS SBICHUW MPUPOABI, IPOBOAUTH HAOMIOACHUS, MIAHUPOBATH M BBIMOJHITH DKCIIEPUMEHTHI,
00pabaThiBaTh pe3yJbTaThl U3MEPEHUH, NPEACTABIATH PE3YyIbTAaThl H3MEPEHUHN C MOMOIIBIO Tabnui, rpadpukoB u GopMyn, oOHApYKMBATh 3aBHCHUMOCTH
MeXAy QU3NUEeCKUMU SABICHUAMHU, OOBSACHATH MOJyYEeHHBIE PE3yJIbTAaThl U J€JIaTh BBIBOJIBI, OLEHUBATh I'PAHUILBI HOTPEITHOCTEH PE3yIbTAaTOB
U3MEPEHUI;

- YMEHHS NPUMEHITh TEOPETUUECKUE 3HAHUA M0 U3MKE Ha MpaKTUKe, pelaTh GU3NUYEeCKHe 3aJaud HA NIPUMEHEHHNE MOJTYyYCeHHBIX 3HAHUN;

- YMeHHS W HaBBIKU MPUMEHSITH MOJYUYEHHBIE 3HAHUS AJs O0OBSCHEHUS MPUHIUIOB AeHCTBUA BAXHEHUIINX TEXHUYECKAX YCTPOMCTB, peIICHUS
NpPaKTUYECKUX 3a/Jad MOBCEJHEBHOM KHU3HHU, pALlMOHAIBHOTO NPUPOAOMOIB30BAHUS U OXPaHBl OKPYKAIOMIEH Cpebl;

- dpopMupoBaHue yOeKICHHUS B 3aKOHOMEPHOM CBSI3M M MO3HABAEMOCTH SIBJICHUM NPUPOABI, B OOBEKTUBHOCTH HayYHOTO 3HAHUS, BRICOKOW IIEHHOCTH
HAayKH B Pa3BUTHHU MATE€PUANBHON U NYXOBHOW KYJIBTYpPBI JIOAEH;

- pa3BUTHE TEOPETHUYECKOTO MBIILJICHUS HA OCHOBE GOPMHPOBAHUS YCTAHABIUBATH (PAKTHI, Pa3IndaTh IPUUYUHBI H CIEICTBHS, CTPOUTH MOJEIH H
BBIIBUTAaTh THMIIOTE3bl, BEIBOJUTH M3 DKCIEPUMEHTAIBHBIX (aKTOB M TEOPETHYECKUX MOJeNei U3ndecKrue 3aKOHBI;

- KOMMYHHKaTHBHBIE YMEHUS JOKJIAABIBATh O PE3yIbTaTaX CBOETO UCCIEAO0BAaHMSA, yYaCTBOBATh B TUCKYCCHH, KPATKO U TOYHO OTBEYATh HA BOMPOCHI,
HCIIOJNB30BaTh CIPABOYHYIO JUTEPATYPy U APYTHE UCTOUYHUKH MHPOPMALUH.



8.Cucmema ouenku

O!!eHKa OTBETOB YYaIlIUXCH

Ouenka «5» CTaBUTHLCS B TOM clTydae, eCIM yUalliics MOKa3hkIBaeT BepHOES TOHUMaHue (GU3HIECKON CYITHOCTH PacCMaTPUBAEMEBIX SIBICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M
TGOpHﬁ, a TaK € MPaBUIBHOC ONPEACIICHUEC (1)1/13H‘-ICCKI/IX BCIIMYMWH, UX COIUHUI] U CI10co00B N3MEPCHHSA: IPAaBUJIBHO BBIITOJIHACT YCPTEKU, CXEMBI 1 rpa(bmcn; CTpOUT OTBET 11O
COOCTBEHHOMY TUTaHy, COITPOBOXK/IAET Paccka3 COOCTBEHHBIMU MPUMEpPaMHU, YMEET MPUMEHATh 3HAHUS B HOBOUM CUTYaIlUH MPH BBIMOJHEHUH MPAKTHYECKUX 3aJ[aHHIA; MOXKET
YCTaHOBUTH CBSI3b MEKIY U3y4aeMbIM U paHee H3YYCHHBIM MaTepHUajIoM O Kypcy QU3UKH, a TAKXKE C MATEPUAIIOM, YCBOSHHBIM NP U3YYCHUU IPYTHX PEIMETOB.

Ouenka «4» CTaBUTBCSI, €CJIM OTBET YUEHHKA YIOBIETBOPIET OCHOBHBIM TPEOOBAHUSAM Ha OLICHKY 5, HO J]aH 0e3 HCIOIb30BaHKs COOCTBEHHOIO TUIaHa, HOBBIX IIPUMEPOB, 0e3
NPUMEHEHHs 3HAaHUH B HOBOW CHTyallMu, 6€3 HCIIOJb30BaHUs CBs3€il ¢ paHee M3YUEHHBIM MaTEpPHajOM W MaTEpPHajoM, YCBOCHHBIM IpPU HM3yYEHHH Ip. MPEIMETOB: €CIH
ydaiuiics JOMyCTHII OAHY OIIMOKY MM He 0oJiee ABYX HEIOYETOB M MOXKET MX HCIIPABUTh CAMOCTOSTENILHO WIIH ¢ HEOOIBIION IIOMOIIBIO YUUTEIS.

Ouenka «3» CTaBUTbCA, €CIIM yYaIIUICS TPaBHIBLHO MOHUMAET (PU3NYECKYIO CYIIHOCTh PACCMAaTPUBAEMBIX SIBICHHI M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/JCIbHbIE
po0OeITbl B YCBOGHHH BOIIPOCOB Kypca (PH3HUKH, HE MPETATCTBYIOINE JalbHEHIIIEMy YCBOCHHIO BOIIPOCOB IMPOTPaMMHOTO MaTepHasa: yMeeT IPUMEHSTh IMOTyYeHHbIC 3HAHUS

IIPH PEIIEHUH MPOCTHIX 33/1a4 C UCMOIB30BaHIUEM TOTOBBIX (POPMYII, HO 3aTPYIHIETCS MPH PEIISHUH 3a/1a4, TPEOYIOIUX MpeodpazoBaHmsi HEKOTOPBIX

(dhopmyn, nomyctuin He Ooyiee OJHOUM TpyOOW OMIMOKM M JBYX HEAOYETOB, He Oosiee OJHOM TpyOoOi M OAHON HerpyOoi ommOKku, He Oonee 2-3 HerpyObIX OIMOOK, OJHOM
HerpyOoi ommOKH 1 TPEX HEAOUETOB; HOMYCTII 4-5 HETOUETOB.

OueHka «2» CTaBUTCS, €CIIM YYaIMiiCs HE OBJIAJIENl OCHOBHBIMH 3HAHUSMH U YMEHHSIMH B COOTBETCTBHH C TPeOOBaHHMSMH HPOTPAMMEBI U JOMYCTHII OOJBIIE OMIUOOK H
HENOYETOB YEM HEOOXOMUMO JUISI OLIEHKHU «3).

OneHKa KOHTPOJIbHBIX PadoT
OueHka «5» cTaBuTCS 32 padOTy, BBHIMOJHEHHYIO IOIHOCTHIO O3 OmIHOOK ¥ HETOYETOB.

OueHka «4» CTaBUTCS 32 pa0dOTY BHINOIHEHHYO TIOJTHOCTBIO, HO TIPY HAJIMYHMU B Hell He OoJiee OHON Tpy0ol 1 OJJHOW HerpyOoli OIMOKHU 1 OJHOTO Hellou€Ta, He Oosee TpEx
HEI04YETOB.

Ouenka «3» cTaBUTCS, €CIM YUCHHK IPaBUIBHO BHITOJHUI HE MeHee 2/3 Bcell paboThl MM JoImycTH He OoJiee oHOM rpy0oit omKiOKH U.IBYX HEJOUYETOB, HE Oosiee OIHOM
rpyOoii olMOKHY 1 0JHOH Herpy0o# ommnoOKH, He Oosee Tpex HerpyObIX OMMOOK, OJHON HerpyOoil OomMOKM M TpeX HEZOYETOB, MpU HaMW4uu 4 - 5 HemOou€ToB.

Ouenka «2» CTaBUTCS, €CIIH YKCIIO0 OMIMOOK U HEOYETOB MPEBLICUIIO HOPMY JJIsl OIIGHKHU 3 WITU MPAaBHIIBHO BHITIONHEHO MeHee 2/3 Bceid paboThl.
Ouenka j1a0opaTopHbIX padoT

OueHka «5» CTaBUTCS, €CIIM YYAIUICS BBIMOJHSAET pabOTy B MOJHOM 00BbEME C COOJIIOJICHUEM HEOOXOAMMOM MOCIEI0BATEILHOCTH MPOBEICHHUS OIBITOB U W3MEPCHHUI;
CaMOCTOSITEIbHO W PALMOHAILHO MOHTHUPYET HEOOXOAMMOE OOOPYIOBaHWE; BCE OMBITHI MPOBOJIUT B YCIOBHUAX M PEKHMAX, 00CCIICUMBAIOIINX MOTYYCHUE MPABHIBHBIX



PE3YJIbTATOB U BBIBOIOB; CO6J'H-0I[EI€T Tpe6OBaHI/I$I mpaBUJI 0e30IMacHOCTH Tpyda; B OTUCTC MPABUJIBHO U AKKYPATHO BBIINNOJHACT BCC 3aIllMCH, Ta6J'II/II_II)I, PUCYHKH, YCPTCIKHU,

rpaduk

W, BBIYUCJICHUS, ITPABUJIBHO BBIMIOJIHACT aHAJIN3 HOFpCIHHOCTCfI.

OIIeHKa «4» CTaBUTCs, €CJIM BBIITOJTHCHBI Tpe60BaHI/I$[ K OIICHKEC «5» , HO OBLIO AOIYLICHO JIBA - TpU HEAOUCTA, HC boiee OﬂHOﬁ HCIPY60fI OIIIMOKU U OJIHOTO HEJ0YETA.

Ouenka «3» CcraBUTCS, €CiM paboTa BBIMOJHEHA HE IMOJHOCTHIO, HO OOBEM BBIIOJHCHHOH 4YacTH TAaKOB, IO3BOJISCT MMOJYYUTh IPABWIbHBIC PE3YJIbTATHI
BBIBO/IBI: €CJIM B XOJI€ MMPOBEJICHUS OIbITA M U3MEPEHUN OBUTH JIOMYIIIECHBI OITUOKH.

n

OIIeHKa «2» CTaBUTCA, C€CIHU pa60Ta BBIIIOJTHEHA HE IIOJIHOCTBIO M 00BEM BBIIOJIHEHHON YacTh pa6OTBI HE IIO3BOJIACT CACIaTh IPaBUJIbHBIX BBIBOJOB: €CJIU OIIBITEI,
HU3MEPCHUS, BEIYUCIICHUA, Ha6J'[IOI[CHI/ISI IMPOU3BOJWINCH HECIIPABUIIBHO.

Bo ecex cnyuasx oyenka crudgcaemcs, eciu yueHUK He cobnodan mpebosanus npagui 6e30nacHocmu epyod.

Ilepeuensv omuodok:

I'pyovie owmiuoxu

1.

2.

6.
7.
8

Hesnanwue onpezneneHnii OCHOBHBIX MOHSTHIA, 3aKOHOB, TIPABUJI, ITOJIOKEHUH TEOPUH, (OPMYJI, OOLIETIPHUHSATHIX CUMBOJIOB, 0003HaYeHUST (PU3MUESCKIX BETUYWH,
€IMHUIYY U3MEPEHHS.

Heywmenne BeIenaTh B OTBETE TTIaBHOE.

HGYMCHI/IC MNPUMCHATH 3HAHUA U1 pCHICHUA 3aa4 U O6T>$ICHCHI/IH (1)I/I3I/I‘IGCKI/IX HBHCHHﬁ; HCIIPaBUIIBHO C(I)OpMy.]'H/IpOBaHHI)IC BOIIPOCHI, 3aaHrs NI HEBEPHBIC
O6T>HCH€HI/ISI X0Ja uXx pCUICHUA, HE3HAHNUC IPUEMOB PCUICHHS 3a/la4, aHAJIOTUYHBIX paHEC PCIICHHBIM B KJIACCC, OIHI/I6KI/I, IMMOKa3bIBAaIOMINUC HEIIPABUJIIBHOC TIOHNUMAaHNE
YCIIOBHS 33/1a4¥l WJTH HETIPABIIIFHOE NCTOJIKOBAHHE PEIICHISL.

Heywmenne untaTth u CTpOUTH rpauKul ¥ IPUHITUIHATIBHBIE CXEMBI

Heymenune noaroToBuTh K paboTe yCTaHOBKY WITH 1a00paTOpHOE 000pY/I0BaHKE, TIPOBECTH OIBIT, HEOOXOAMMEIC PACUEThl WIIM UCTIOIH30BATh MOMyUYEHHbBIE JTAHHBIC
JUTS. BEIBOJIOB.

HeOGpekaoe oTHOIICHHE K JJa0OpaTOPHOMY 000PYIOBAHUIO W U3MEPUTEIHLHBIM IPUOOpaM.

Heymenue onpenenuth mokasaHusi ©3MEPUTEILHOTO prbopa.

Hapymenne TpeboBaHut paBuil 0€30MaCHOTO TPY/ia MPH BBHITTOITHEHUH SKCIIEPUMEHTA.

ble OUUOKU

Hezpyo

1. HerouHoctu (GOpMyIHPOBOK, ONIPEAEIICHHH, 3aKOHOB, TEOPHUHi, BEI3BAHHBIX HETIOJIHOTOW OTBETA OCHOBHBIX IIPU3HAKOB OINPEEIieMOro MOHATHS. OMNOKH,
BbI3BaHHBIE HECOOJIIOIEHUEM YCIIOBHH MPOBEICHMSI OIBITA WU U3MEPEHUI.
2. OmwuOKH B yCIIOBHBIX 0003HaUEHHSX HA MPUHLIUINAIBHBIX CXEMaX, HETOUHOCTH YepTeKel, TpadukoB, cxeM.
3. Ilpomyck win HETOYHOE HAMCaHNE HAaMMEHOBAaHUH eANHUL (PU3NYECKUX BEIUYHH.
4. HepaunonanpHbIN BEIOOp X0Aa PELICHMUS.
Heoouemut
1. HepaunoHanbHble 3alIMCH IIPH BHIYUCICHUAX, HEPAIMOHAIbHbIE IPUEMbI BBIYNCIICHUH, IPEO0pa30BaHU U pelIeHus 3a1ad.
2. Apudmerndeckre ommOKH B BRIYUCICHUIX, €CIH 3TH OMIMOKK Tpy00 HE UCKaXKAIOT PeabHOCTh MOIYYEHHOTO pe3yibTaTa.
3. OrtaenbHBIE MOTPELIHOCTH B (YOPMYIMPOBKE BOIIPOCA UIIH OTBETA.
4. HeOpexHOe BBINOIHEHUE 3AHUCEH, YepTexel, cxeM, rpaduKoB.
5. Opdorpadudeckre U MyHKTyalMOHHbBIC OLIMOKH



9. Yuyeono — memoouueckuiit Komnjiexkm

1. epoikun A.B., T'ytauk E.M. ®uszuka. 7 knace. — M.: Ipoga, 2019
2. Jlykammk B.1. Coopauk 3ama4d o ¢usuke. 7-9 xmaccel. — M.; [IpocBemenne, 2018
3. [IpumepHbIe pOrpaMMEI 10 yueOHBIM MpeameTaM. Pusuka. 7 — 9 kmaccsl: mpoekT. — M.: IIpocBemenne, 2018
4. BonkoB B.A. YHuBepcallbHbIC TOYPOUYHBIE pa3pabOTKH 1o ¢usuke: 7 Kiacc. — 3 —e usjl.. nepepador. u jpomn. — M.: BAKO, 2019
5. I'pomiieBa O.1. KoHTponbHBIC M caMOCTOSTENbHBIC PA0OTHI 10 Qu3uke 7 kiacc: kK yueOHuky A.B. [lepoimkuna. @usuka. 7xiacc. —M.: MznatenbctBo «Ok3amen» 2017.
6. Peanu3anusi 00pa3oBaTeIbHBIX MPOrPAaMM eCTECTBEHHOHAYYHOI U TEXHOJOrM4ecKoil HanmpaBJjieHHOCTell Mo (u3UKe ¢ UCMOJb30BaHHEM 000PYA0BaHUS IEHTpPa
«TOYKA POCTA»7-11 kaaccel/MuHucTepcTBO npocsenienus Poccuiickoii ®enepanun/,2021r.
Cooepoicanue mamepuana KOMIIEKMa NOIHOCMbIO coomeemcemeyem lIpumeproii npozpamme no Qusuxe 0CHOGHO20 00uje2o 00pa3oeanus, 00s3amenbHOMY
MuHumMymy codepacanus. Komnnexm pexomendosarn Munucmepcmeom obpazosanus PO

Konmponvno — usmepumenvusle mamepuanvl, HANPagieHHble HA U3YHEHUEe YPOCHA:
e 3HaHMii 0OCHOB (pU3UKM (MOHOJIIOTHUECKHIA OTBET, SKCIPECC — ONPOC, PPOHTAIBLHBIA OMPOC, TECTOBBIM ONMPOC, HANIMCAHKUE W 3allUTa COOOIICHUs IO 3aJ]aHHOW TeMe,
00BACHEHHE DKCIIEPUMEHTA, (PU3NUEeCKUil TUKTAHT)
® NpUOOpPeTEeHHBIX HABBIKOB CAMOCTOSITEIFHON U MPAKTHIECKOM NEATEIbHOCTH yJauXxcsl (B X0/1€ BBIIOJHEHHUS JTa00OPaTOPHBIX padoT M pelIeHuns 3a1a4)
¢ Pa3BUTHIX CBOMCTB JUYHOCTH: TBOPUYECKUX CIIOCOOHOCTEH, HHTEPECA K U3YUECHUIO (PU3UKH, CAMOCTOATEIBHOCTH, KOMMYHHKAaTUBHOCTH, KPUTHYHOCTH, PEGIICKCUH.
HUcnonb3yembienexnonozuu:310poBbecOEpeKeHNs, TPOOIEMHOro 00yueHHs, IIeJaroruka COTpy JHUYECTBA, Pa3BUTHS UCCIIEI0BATEICKUX HABBIKOB, TG GEepeHINPOBAHHOTO
MOJIX0/1a B 00Y4YEHHH Pa3BUTHUS TBOPUYECKUX CIIOCOOHOCTEH
HUcnonviyembie mexuuueckue cpedcmea
e [lepcoHanbHBII KOMIBIOTED
e  MynbTUMEIUNHBII IPOEKTOP
Obpaszoeamenvrble OUCKU
Y4eOHble JeMOHCTPALIMH IO BCEMY Kypcy (pU3MKH OCHOBHOM IIKOJIBI ¢ TOAPOOHBIMU KoMMeHTapusaMu. DVD muck.6 UMLL Apcenan obpazoBanusi, 2012
IIpesenmayuu, co3maHHBIE YUUTEIEM U ACTHMHU B IIpOIlecce 00pa30BaTENBHOTO MPOIIEcca M0 KaXKI0M U3ydaeMoi Teme
Kounnexm guszuueckoeo I'MIA 060pydosanus 01 npogedenus 1abopamopublx padbon
Tabauywt




KanenaapHo-TemaTnueckoe IJIAHMPOBaHUE YPOKOB (pu3nke B 7 kiacce (KOJIMYECTBO 4acoB 68)

Ne n/m Tema ypoxka. Copep:xanne ypoka. Ilnanupyemble pe3yJibTaThI
JdemMoHcTpanus onbITOB. (B coorBeTcTBHH ¢ PI'OC) HUcnoab3oBanue
Mara o0opynoBaHus
MousTus IIpeameTHbIe yYvia "Touka pocTa”
Pe3yabTarsl
BBEJAEHME ( 4uaca)

OcHoBHBIE BUALI 1€ATCJIBHOCTH YICHHUKA: Ha6IIIO)IaTI) N OIIMChIBATh (1)I/I3I/I‘IGCKI/IG SIBIICHUS. Y4YacTBOBAaTh B O6CY)KI[CHI/II/I SABJICHUA IMMaJCHUS TCJI HAa 3EMIIIO. Bricka3bIiBaTh
MPEATIOJIOKEHNA U TUIIOTE3EI. I/ISMepHTL pacCTOAHNA U ITPOMCIKYTKHU BPECMCHH. OHpeHeHHTL LCHY ACJICHUA IIKaJIbI an6opa.

IlepBUYHBIN HHCTPYKTAXK
mo Th.
Uro m3yyaet husuka.
HaOroneHns 1 OIBITEL.

ITepBoHauanbHbIEC CBEACHUS O
(u3MKe KaK HayKe.
[MonsTre o conepxxanumn
(hr3udeckol HayKy; (pU3UIecKue
sBiieHud. ['1aBHas 3aga4da
(U3MKH; OCHOBHBIC (PU3NICCKIEC
3HAHUS — HAOJIOJICHHUS U OTIBITHIL.
Paznuunbie npubopsl, ux
NIEUCTBHE.
1.[lemoHcTpaius HabOpOB Te,
R 011170:4
e OmuHakoByIO (hopMy, HO
pasHbIi 00BEM;
e  OnMHAKOBBIN 00BEM, HO
pasHyo Gopmy.
2.Ilpumeps! puznvecknx
SIBIICHUH, OTHOCSIIUXCST K
Pa3IMIHBIM TPYIIIIaM.

J: nageHue mapuka no
HAKJIOHHOW TIOCKOCTH,
JTaBJICHUE CBETA, 3ByYaHUE
KaMepTOHa, TOPEHHE JTaMITOYKH
0T OaTapeuKu, OCTOSTHHBIN
MAarHur.

IIpeameT pusnka,
(usnYecKue sBICHMUS,
(usnyeckue Tena,
MaTepusi, BEIECTBO, TOJIe.
®dusuka — 07lHa U3 HAYK O

busukn.

B (huzmKe.
[{1KJT HAYyYHOTO TIO3HAHMSI.
HaOmroaeHus ¥ OIBITHI —

B (pm3uke.
CBs13b (PU3UKH C
€CTECTBEHHBIMU HAYKaMH,
TEXHUKOM.

npupoje. OCHOBHBIE 3a7jaun

Dusnueckoe Teno. BeniecTso,
Marepus. MeTonbl oO3HaHUS

OCHOBHBIC HCTOYHHMKH 3HAHUMN

Paznmuuats huzudeckue
SIBJICHUSI U TEJIA,
(br3nyecKue BEIMYMHBI H UX
€IIHALIBI.
O3HaKOMHUTHCA C HAYIHOI
TEPMUHOJIOTUEH,
HaOIIOIaTh U ONKCHIBATH
(hU3UYECKHUE SIBIICHUSI.

®dopmupoBaHue yaeOHO-
MO3HABATEILHOTO HHTEpECa
K HOBOMY MatepHaiy,
crioco0am peleHusT HOBOU
3a]a4um
OCO3HAaHUE BAXHOCTU
M3y4eHUs QU3UKH,
MIPOBEICHUE HAOIIOACHMUSI,
(dbopmupoBaHHe
MO3HABATEIbHBIX
HUHTEPECOB.

[Monp30BaThCs CPAaBOYHBIM
MaTepuaioM yueOHuKa,
JIe7aTh YMO3AKIIOUCHUS 13
HAOJTIOICHHI.




JIuneiika, 1eHTa

dusnueckre BENUYHHBI.
ITorpemnocts
U3MEPEHUN.

Onpenenenue puzndeckoit

HaXO0XIACHUA LICHbI ACIICHUA
HU3MEPHUTEIHHOTO IPpHUOopa u
MOTPENTHOCTH H3MEPEHHIA.

¢usnueckux BenuuuH. Llena
JIeNieHHs ¥ e€ onpeJieiCHue.
W3mepurtensHbIe MPUOOPHI.

BCIINYMUHBI. AJ'II‘OpI/ITM

[Nonsitre o puznueckoi
BeqnunHe. EquHUIIb

Pemenne 3amauNel 3
Jl: mkansl pa3IuYHBIX
(bu3IIeCcKuX MPHUOOPOB.

UcTtounuku Gpusnyeckux

u3MepeHus. MexayHapoaHas
cucteMa eauHul. Kpatuslie n

HaBbiky 110 iepeBoy €IMHULY

3HaHuN. OU3NUeCKHe
BCIIMYUHBI U CIUHHAIIBI

10T

JIOJIBHBIE €UHULIBI. p

dusnueckue TpUOOPHI

U OTIPE/ICTICHUS TICHBI
JeTCHHs PU3NICCKOTO
npubopa.
dusndeckas BeIMUNHA,
[[eHA JICJICHUS [ITKAJTBL,
IMOTrp€UIHOCTb U3MEPCHUS.

[IpuBoauTH NpUMeEpHI
(u3NUECKUX BEJINYNH,
HaXOAWTH IEHY ACTCHHS

Y4E€TOM IOTPEIIHOCTH.
@opMUPOBaHUE HAYYHOTO

MU3MEPUTEIBHON JTUHENKOM,

npubdopa, pa3aIuiaTh
PEIIHOCTD U 3aITUCHIBATH)
€3yJbTAT U3MEPECHUH C

THUIIA MBIIIICHUS.
TTonp30BaThCs

TEPMOMETPOM,
TPaHCIIOPTUPOM.

BO3MOXHOCTH ITO3HAHUA

dopmupoBaHUE YMEHUN MepHaf,
paboTHI ¢ PU3HMUECKUMHU | W3MEPHUTETHHBIN
BEJIMYUHAMH, LHUTAHID,

yOEKICHHOCTD B

PUPOABIL.

Ilenenonaranue,

TCPMOMETP, HaTHHUK]

TeMIIepaTyphl

JInneiika, JeHTa

Jabopamopnasn
pabomaie 1
,,OTIpeICIICHNE 1ICHbI
neneHrst N3MEPUTENBHOTO
pudopay.

1

¢usnky. PazButre ymeHui u
3HaKOMCTBO ¢ TPEOOBAHUSIMH K

.Onpenenenne eHb TSTCHUS

3HAKOMCTBO C TEXHUKOU
0€e30IaCHOCTH B KaOUHETE

HaBBIKOB palbOTHI C
¢uzngecKkuMu prOopamMu.

0(pOPMIICHUIO OTYETOB O
nmabopaTopHOU padore.

U3MEPUTEIHHOTO Ipubopa.
2.13MepeHue BMECTUMOCTH
pa3IMYHBIX EMKOCTEM.
3.3anmch pe3yabTaToB
WU3MEPEHHI C YU4ETOM
MOTPEIITHOCTEN.
4.IlpencraBicHue TaHHBIX B

BHUJE TaOJINLIBL.

dusnueckuii mpudop. lena

mprbopa. dr3nyeckuii 3aKoH.

Knaccudukanus puznueckux

dusnyeckas BeaIUUnHA U
SAVHMAIIA €€ U3MEPCHUS.

JCIICHUA (1)I/I3I/I‘ICCKOFO

(uznyueckas BeTMuuHA
LI€HA JCJICHUS LIKaJIbI
MOTPEITHOCTh U3MEPEHUS
duznvecKue U3MEepPEHHUs.
n3mepennid. [lorpemnocts | T
n3MepeHuid. TOUHOCTh
WU3MEPEHUH.

OBJ'Ia)leHI/Ie MPAKTUICCKUMU

HeHy JeJIeHUs Ipuoopa,

3HaKOMCTBO C aJITOPUTMOM
HAXOKICHUSI [ICHBI JICTICHUSI
pudOpa U MOTPENTHOCTH

3aKOHOMECPHOCTHU, ACIIATh
BBIBOJBI 110 LICTIH pa60TBI.

YMCHHUAMU OIIPEACTIATH

OLIEHUBAThH TPAHULIBI
MOTPEIIHOCTEN
pe3yIbTaTOB.

U3MEPEHUN.
.b. mpu Bemonnenun JI/P.
YcranaBnuBaTh

DopMyJIMPOBATH BHIBOABI

OcyImecTBIATh B3aUMHBIN
KOHTPOJIb, YCTaHABIINBATh

IUTAHUPOBAHUE ITyTH
JOCTYDKEHHUS TESITH,
(bopMupoBaHHE YMEHHHA
paboTHI ¢ PU3NIECKUMHU
npudopamu.

10 JaHHOM JL.p.,

pa3Hble TOYKHU 3PEHHS,
NIPUHUMATh PELICHUA,
paboTtats B rpymrie,
pa3BUBaTh
BHHMATEJIbHOCTB,
AKKypaTHOCTb.

TCPMOMETP, AaTUHK|

MepHasi,
WU3MEPUTEIBHBIN
UWIUHIP,

TEeMIIEpaTypbl




®du3nka U TEXHUKA.

OCHOBHBIE 3Talbl Pa3BUTHUS
¢u3uky. BzanmocBs3b Gpu3nKu 1
TEXHUKH.
HayuHo-TexHU4YeCKuil mporpecc.

. HeroToH,
Jx. Makcsenn,
C.I1. Kopores,

10.A. I'arapus u ap.
OcCHOBHBIE 3Tarbl pa3BUTUS
¢u3uku. B3anmocss3pb
(DU3UKU U TEXHUKH.

B uém cyts H.T.P.

ITonp30BaThCs
COBPEMEHHBIMHU
3JIEKTPOHHBIMH

ycTpoiicTBamu: (Tuieep,
neumpkep, Moo. TenedoH,
BUJICOMarHUTO(OH).

dopmupoBanue yoexaeHHs
B BBICOKOH IIEGHHOCTH HayKH
B Pa3BUTHH MaTE€pUAIBHON
Y TyXOBHOW KYJIBbTYPHI
JroAeH.
KoMMyHHMKaTUBHBIE YMEHUS]
TOKJIaABIBATh O Pe3yNbTaTax
CBOETO HCCIIEIOBAaHNS,
OCHOBBI IPOIHO3UPOBAHUS,
apryMEHTUPOBATh CBOIO
TOUYKY 3pEHHA
OILIEHUBATh OTBETHI
OJITHOKJIACCHHUKOB,
OCYIIECTBJIISTH
pacIIMPEeHHBIA MOUCK
nHpOpMaLUH
(dhopmupoBaHue
[EHHOCTHBIX OTHOIIEHUH
IOPYT K APYTY, YUUTEIIO,
ABTOPaM OTKPBITHH U
M300peTeHNH.
Haxoautb
ONIOJTHUTEINIbHBII MaTepuall
Ha 33JaHHYIO TEMY;
BBIJIETIUTD TJIABHOE,
CYLIECTBEHHOE.




I'maBa 1. IlepBoHavanbHbIe CBeleHUS 0 CTPOEHHH BemecTBa ( 6 4acoB)
OcHoBHBIE BU/ABI IeSITeIbHOCTH Y4eHHKa: HaOI01aTh U OOBSACHATH siBIeHNE AU(PPy3un. BHIMONMHATE OMBITH IO OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJIIPHOTO MTPUTSHKEHUSI.

OOBICHITH CBOMCTBA Ta30B, KUIAKOCTEH M TBEPABIX TSNl HA OCHOBE ATOMHOU TEOPHUHU CTPOCHHS BEIECTBA

Crpoenne BemectBa. | [IpencraBieHue o MosieKynax U [SHaUeHHE 3HAHUI O CTPOCHUH] Ornpenensats pa3mMep AHaTU3UPOBATH, KommeroTep,
5 Mosekynsl. UX pazMepax. BemiecTBa. JlokasarenbpcTBa MOJIEKYJ U aTOMOB; CpaBHHBATbh, COMOCTABIIATH, MHKPOCKOII
JIBI>KEHHE MOJICKYII. OmBITHI U SBIEHUS, CTPOEHHS BEIIECTBA U3 pa3nInvaTh MOHATHUS JienaTh BBIBOABI MO OMOJIOTHYECKHH,
CKOpOCTb ABMIKEHUS JIOKa3bIBAOIIME, YTO BCE yactull. [Ipeacrasienue o MOJIEKYJIa U aTOM MpeJUIOKEHHBIM OMBITAM. | Karljs MOJOKa,
MOJIEKYJI ¥ TEMIIEpaTypa | BELIECTBAa COCTOST OTAEIbHBIX pa3Mepax 4acTHII. y4acTBOBaTh B Auckyccud, | IloHnmanue paznuuuii pa3baBIeHHOTO
Tena. yacTul. MoJieKybl. ATOMBIL. Moszexynsl. Onenka KpaTKoO ¥ TOYHO OTBEYaTh MEXIy UCXOJHBIMH BOJIOH
IIpencraBnenus o pasmepax |pa3MepoB MOJIEKYJbI Macia . | Ha BOIIPOCHI, HCIIOIb30BaTh |(haKTaMu U THIIOTE3aMU IS
MOJIEKY. ATOMBIL. CTIPaBOYHYIO JIUTEPATYPY U |UX OOBSICHEHHs, OBIaIcHHE
H: nepopmanus Ten, [TonsTHe MoseKyna, aToM JOpyTHE UCTOYHUKHU YHHUBEpCaTbHBIMU
pacTBOpEHHE Maprasiia B BOJIE, ( xumus). nHpOpMaITIm. Y4IeOHBIMHU ACHCTBUSIMU Ha
pacipenue Tel npu MarepuanbHOCTh OOBEKTOB U MIpUMepax TUIOTE3 [T
HarpeBaHuH. CHUMKH MOJIEKYJL, MPEAMETOB. 00BSICHEHHSI U3BECTHBIX
aromMoB. CMelIMBaHue BOABI U (axToB, yCTaHABIUBATb
areToHa. MPUYUHHO-CIIE/ICTBEHHBIC
1.Monenu MoJIeKyJ1 BOJIBI, CBSI3H, CTPOUTD JIOTHYECKOE
KHCJIOpOJa, BOIOPOAA. paccyxaeHue.
2.01bITH IO prUcyHKaM 16, 19
yueOHUKA.
6 Jabopamopnasn 1.3HaKOMCTBO ¢ METOJJaMH MeTton psanoB i BrinonHaTs M3MepeHust CaMocCTOSTENBHO
padomalke 2 ONpeENCHNs pa3MepPOB MANIBIX | ONpeAeTIeHHs JTUHEHHBIX «croco0OM PAIOBY. KOHTPOJIMPOBATh CBOE
,» I3MepeHne pazmepos TeJI. pa3MepoB MaJbIX TeJl. PaGorate akkypaTtHO C BpeMs, aJIeKBaTHO
MaJIbIX TEl,, 2. COopKa KCIepUMEHTATEHON yuetoMm T.b., OLICHMBATh IPAaBUIBHOCTh
YCTaHOBKH. [nenate BeIBoAbl. OBnazeHue| cBoux neiicTBUil, BHOCUTD
3.3amuch pe3ynbTaToB YMEHHEM M0JIb30BaHUS KOPPEKTUBBI
M3MEPEHHH C YIETOM METOJIOM PSIIOB TIPH CraButh nipo0Oiiemy,
MOTPEUTHOCTEH. M3MEPEeHNUH Pa3MepOB BBIJIBUTATh THIIOTE3Y.
4.IlpencraBneHue JaHHBIX B MaJIBIX TEl. CaMoCTOSATENEHO
BUZE TaOJIUIIBI. ITposiBisATh MIPOBOJUTH U3MEPEHNS,
5. Odopmienue otyera 1o CaMOCTOSATEIHHOCTh B JIeN1aTh YMO3aKII0UeHus,
MpojenaHHoi pabore. NproOPETEeHNU HOBBIX  [pa3BUBATh BHUMATEIBHOCTbD,
3HAHUH U IPAKTUYECKUX COOpaHHOCTH U
YMEHHUI; aKKypaTHOCTb.
MOJYYEeHUH MPEACTABICHHS
0 pa3zMepax MOJIEKYIL.
7 Kak npouncxogut auddysus B | Auddysus B KUIKOCTIX U OOBSICHATS SIBJIICHHE

AHaJ'II/IBI/IpOBaTB IIPUYINHEL,

KowmmebroTep,




duddysus B razax,
KHUIKOCTSAX U TBEPIBIX

TCIax. HpaKTI/I‘-IeCKaSI
TC1ax.

rasax, XUIKOCTIAX H TBépI[I:IX

npuauHbl Juddy3un

TBepabIX Tenax. OObscHEeHHne

u

IUQPy3uu 1 CKOPOCTH €€

3HaYUMOCTh AU Py3nn.

" 3aKOHOMCPHOCTH 3TOT'O

Hduddysus B mpupoze.
[TpuMepsl MPaKTHYECKOTO
NPUMCHCHHUS.

J1: OpoyHOBCKOE JIBHIKEHHE,
pacrnpocTpaHeHue dpupa B

BOJE.
B3auMHOe npuTsKEHUE U

OTTAJIKUBAHUC MOJICKYIJI. | MPUTSKCHUA U OTTAJIKUBAHUA

MOIJICKYII.

Ssnenue qupdys3un. [Ipuaunb

spreHus. Iuddysus B razax,

KHUIKOCTAX U TBEPABIX TEJIaX.

BO3JIyXe, PACTBOPCHHUE COJH B

/lokazaTenbCcTBa CyIlleCTBOBAHHUSA

B3auMHoe nputskenue,
OTTajakuBaHue,

pa3Iu4uil CKOPOCTH

npoTeKkaHus TupPy3nu B
ra3ax v TBEpAbIX TeJax.
3aBUCHMOCTH CKOPOCTH
MOJIEKYJI OT TEMIIEPATYPBbI.

OOBSICHITH SIBJICHHS,

" rasax

MpUYIrHax JBHKCHUA

Moieky1, OnuceBaTh
MOBEJICHUE MOJIEKYJI B
KOHKPETHOH CUTyalHu.

OO0BICHATE

MPOTEKaHMS B 3aBUCUMOCTH
OT TEMIIepaTypsl Tena.

MMpoHeCChI IIPOUCXOAAIINC B
TBCPABIX TCJIAX, JXUAKOCTAX

BpiaBuraTths nocTyJaThl 0

3aKOHOMEPHOCTH
npoTekanus 1udpdysuu.
Pa3BuBath
MOHOJIOTHYECKYIO U
JIUAJIOTHYECKYIO PEUH,
yYMEHHE BBIpakaTh CBOH
MBICJI ¥ CITIOCOOHOCTH

IOHUMATh €TI0 TOUKY

3peHwsl, IPU3HABATh MIPABO
JPyroro 4eloBeKa Ha HHOe

MHCHHC.

BHICTYIINBATH COOECEHUKA,

MUKPOCKOIT
OHOJIOTHYCCKHIHA,
Karuiss MOJIOKa,
pa3baBIeHHOTO
BOJION

1.0meIT 110 pHC. 23 yyeOHUKA.
2. Iucdysust ra3os.
J: cMaunBaHWe TBEP/BIX TEI
KHUAKOCTHIO. Kanmmisipasie
SIBJICHMSL.
1.Pa3naMbIBaHKE U COCIUHCHIE
KycKka MeJa.
2.CxaTre u pacupsMIICHHES
JTACTHKA.
3.CBapuBaHue B IJIAMEHU
CIIUPTOBKH JIBYX CTEKJISTHHBIX
rajioyex.
4.CuenieHne CBUHIIOBBIX
[VTAHIPOB.
5.0TpBIBaHHUE CTCKISTHHON
IUIACTUHEI OT BOJBL.
6.CMaunBaeMEbIe U
HecMadnBacMbIe BOJIOM

KAl PHOCTb,
CMaJuBaHUE,
HECMa4yuBaHUE.
CuJiel B3aUMOJIEUCTBUS

MEXTy MOJIEKYJIaMH
(OTIBITHBIE TOKA3aTENbCTBRA).
Cuiibl OTTAIKUBAHUS U CHIIBI

nputTskeHus. [Ipumepsl
MIPOSIBIICHHUS STHX CHII B

MPUPOJIE U TEXHUKE.
[Ipumenenue 3nanuit o
aBieHnH TudGy3us u ee
3aKOHOMEPHOCTSIX B OBITY.

OOBsICHEHUE SBJICHUI
CMay4rBaHUs U
HECMaYUBaHUSI.
Kanunnspueie sBneHusl.
CmauuBaHue u

B3aHMOZ{CfICTBHC MOJICKYJI U

HAJIMYHE MPOMEKYTKOB.
JeMoHCcTpUpOBaTh U
OOBSICHSITH TPUMEPHI
MIPOSIBIICHHSI STOTO SIBIICHHSI
B MIPUPO/IE U TEXHUKE.
OBnaneBaTh 3HAHUAMHU O
B3aUMOJICHCTBUU MOJIEKYJI
YcTaHOBIHMBATh YKa3aHHBIC
(hakTOB, OOBACHATH
KOHKPETHBIC CUTYaIlUH.
[IpuMmeHsaTh 3HaHUS O
SIBJICHUM CMaYMBaHUS U
HECMaunBaHUs,
KaIlWJUIIPHOCTH B OBITY.

prOOpeTaTh HOBBIE 3HAHUS
Y MPaKTUYECKUE YMEHHS.

AHanmu3upoBaTh U
nepepadaTeIBaTh
MOJTYYEHHYI0 HHPOPMALHIO
B COOTBETCTBHUHU C
MOCTaBJICHHBIMU 33/1a4aMH,
BBIJIEJISITH OCHOBHOE
coJep)kaHue MPOUYNTAHHOTO
TEKCTa, HAXOJHUTh B HEM
OTBETHI Ha MTOCTABIICHHbIC
BOIIPOCHI ¥ U3J1arath €ro.
HabnronaTs, BEIIBUTATH
TUIIOTE3bI, eTaTh
YMO3aKTIOUCHHUSI.
CaMoCTOSATENIBHO

KallWUIIPHOCTH B TIPHPOJIE.
BEILICCTBA.
7.Kanunnaprocts. Hannuue
MEHHCKa.
ArperaTHbI€ COCTOSTHFISI ArperaTHble COCTOSHHS 00beM 1 hopma TBEPIBIX OOBICHITDH PA3THIHNS AHaM3UpPOBaATh CBOMCTBA




BellecTBa. Paznnuus B
CTPOEHUU BEILIECTB.

BCIIECTBA.
Paznuuue B pacnonoxenue u
B3aUMOJICHCTBUE MOJIEKYJI.
TBepoe, XKUAKOE U
ra3o00pa3HOe COCTOSHUE
Benrectsa. CBONCTBA BEILIECTB B
Pa3HBIX arperaTHbIX
cocrosuuax. OObsICHEHNE
CBOMCTB T'a30B, JKHIKOCTEH 1
TBEPIBIX TEII HA OCHOBE 3HAHHIA
0 Mosekynax. OCHOBHbBIE
noJioxkennst MKT.

TEJN, KUJIKOCTCH U Ta30B.
CBoIiCcTBO ra3za 3aHUMATh
BECh MIPEAOCTABICHHBIN
00BeM.
.CBONCTBO TEKy4eCTH
YKUIKOCTH.

.C5)KMMaeMOCTh BEIIECTB B

Pa3IMYHBIX arperaTHbIX
COCTOSAHUAX.

TBEPABIX TEN, )KUJIKOCTEN U
ras3os.
Co3nmaBaTh MOACIH
CTPOCHUS TBEPABIX TEI,
JKHIKOCTEH, Ta30B.
OOBICHATHL CBOMCTBA
BEILECTB B PA3IMYHBIX
arperaTHBIX COCTOSHUSIX HA
ocHoBe MKT crpoenus
BEIIIECTBA.

TeN.
Hcnonw3oBath paHee
MOJTyYEHHBIC 3HAHUS JIJIS
0OBSICHCHHUS SIBJICHUH,
OIIGHUTh OTBET TOBAPHUIIA
OTUCHIBATh CTPOCHHUE
KOHKPETHBIX TeJl.
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,,CBEJIEHUS O BEILIECTBE,,
MOBTOPUTENIBHO-
obobmarommii ypox

[ToBTOpEHHE OCHOBHBIX
nonoxennit MKT u ux
OTIBITHBIX 000CHOBaHUH,
CBOMCTBA BELIECTBA B TPEX
arperaTHbIX COCTOSTHUSX U UX
00BsICHEHHE C TOYKHU 3PEHUS
MOJIEKYJISIPHOU TEOPUH.
Cucremarnzanys HMEIOIIHXCS
3HAHUU 110 TEME
«IlepBoHauanbHBIE CBEJICHUS O
CTPOCHUU BEIIECTBAY.

YyacTBOBaTh B AUCKYCCHH,
KpaTKO U TOYHO OTBEYATh
Ha BOTIPOCHI, HCIIOJIb30BATh
CIPaBOYHYIO JIUTEPATYPY U
JpyTe UCTOYHHUKH
WHPOPMALTUH.

OcBoeHre IpruemMoB
JIEUCTBUIN B HECTaHAAPTHBIX
CUTYyaIusIX, OBIAJICHIC
IBPUCTUIECKIMU METOJAMH
pelieHust mpooeM.
MoTuBamus
o0pasoBareIpHOU
JIeITEIIbHOCTH

Paznen 2. Bzaumopeiictue te ( 21 gac)




OcHoBHBIE BU/IbI 1€ATCJIBHOCTH YYCHUKA: PACCUUTBIBATH IIYTh U CKOPOCTH TEJIa IPHU PaBHOMEPHOM ABUKCHUU. I/I3Mep$ITB CKOpPOCTb PAaBHOMEPHOI'O ABHUKCHHH. I/I3Mep$ITI>
MaccCy TeJia. I/I3MCpHTB IIJIOTHOCTH BEIICCTBA. I/I3Mep$ITI> CHJIBI B3aHMOHCﬁCTBHH ABYX TCJI

CKOPOCTH.

U3MEpPEHHS CKOPOCTH.

ckopoctu. Cpenusis

CKOPOCTH Pa3JINYHBIX TEL.

11 Mexanunueckoe Ompenencaune MexaHnueckoe JBUKEHUE. Paznuyath noHsTHA [IpuoOpeTeHme OMbITa aHATN3a
TIBIDKEHUE. MEXaHUYEeCKOTO JIBIKCHUS, Teno orcuera. TPACKTOPHUH U TIPOUJCHHOTO 1 orOopa nH(HOPMAIUH C
PaBHOMeEpHOE 1 BU/JIbI IBWKEHUS, €AUHUIBL | MarepuanbHas TOUKa. |MyTH, IEPEBOAUTH KPAaTHBIC U| HCHOJIB30BAHUEM PA3IUUHbBIX
HEPaBHOMEPHOE My TH. Tpaekropus. [1yTs. JIOTIbHBIE €IVHUIIBI B HMCTOYHHUKOB U HOBBIX
JIBIDKEHUE. OTHOCUTENFHOCTH ABIDKCHUS.| ENUHUIBI n13MepeHus OCHOBHYIO €IUHMITY MyTH. |HH(OPMAIMOHHBIX TEXHOJIOTHIA
Paznuunbie TpaekTopuu My TH. ®dopMupoBaHue JUTSL pEIICHUS TIO3HABATEIBHBIX
JIBVDKCHUSI. OTHOCHTENFHOCTH MIPECTaBIICHUH O 3aad.
J: paBHOMEpHOE U MEXaHU9IECKOTO MEXaHUYECKOM JBIKEHUHN OBnazneHue cpecTBaMu
HEPaBHOMEPHOE JIBI)KCHHUS. JIBIYKCHUSL. TEJ ¥ €r0 OTHOCUTEILHOCTH. OTIMCAHMSI JIBUKEHUSI.
CocTosiHHE TOKOSI. [MpoBoauTh KNaCCH()UKALIIO
Teno orcuera, JIBUOKEHUH 110 TPACKTOPUU U
MaTepHaIbHAs TOUKA, Ty TH.
TpaeKTopHsl, ®opMUpOBATh YMEHUS
MIPOUICHHBIN MyTh, BEITIOHSATH CXEMBI H
paBHOMEpHOE rpaduky. 3HATH
HEpaBHOMEPHOE OTIIMYUTEILHEBIE PU3HAKU
JIBIOKECHUE. PaBHOMEPHOTO U
HEPaBHOMEPHOTO JIBUKECHUS,
HPSIMOJINHENHOTO U
KPUBOJIMHEHHOTO TBHKCHUSI.
12 CxopocTtb. Enunuiisr CxopocTts. Enunuiist dusnueckas BeInYnHA TTons3oBaTbCs TaOIULIEN AJleKBaTHO pearupoBaTh Ha IItaTtus

«CKOpoCTh». PaBHOMEpHOE|  cKOpOCTeil, CpaBHHBATH HYKIBI APYTUX, TUIAHUPOBATh | J1abOpaTOPHBIN,
WCCIIeZIOBATENbCKIE IEHCTBHA, | MeXaHWdecKast

rumnoTe3dy, CaMOCTOATCIBHO

CKaMbs, OpyCOK

Jlabopamopnasn paboma |llorsatue o Bekropax. Pacuer 1 HEpaBHOMEPHOE
Ne 3 «3mepenue IIyTH U BPEMEHU JIBWXKEHMs. | JBHxkeHue. Popmyna CpaBHUBaTH rpaduKH 0OpMIIATE pe3yabTaThl
CKOPOCTH». CpenHsig CKOpOCTb. pacueTra CKOpOCTH JBUKEHUS, IPOBOIUTH M3MEPEHHH, pacyeToB. JIEPEBAHHBIM,
. JIBmxeHne Moaenu PAaBHOMEPHOI'O JBUKECHMUSI. anrebpanyueckre CobmogaTh TEXHUKY 3IEKTPOHHBII
aBTOMOOMIIS (pacueT cpeaneli| EnuHume! msmepenus | mpeobpazoBaHus B popmyIie 0€301acHOCTH, CTaBUTh CEKYHJIOMEp C
CKOPOCTH, IEPEBOIUTH npo0seMy, BBIIBUIaTh JaTYNKaMHU,
MarHUTOYIpPaBisieM

CKOPOCTH JBMKEHHSA).
€IMHUIBI CKOPOCTH B

cuctemy CH.
[MpeacTaBUTH pe3ynbTaThI
M3MEpEeHHs B BUE TaOIuII,
TpauKoB.
IIposiBnsiTh
CaMOCTOSITEIBHOCTh B

MproOpEeTeHNH HOBBIX 3HAHUM]

bl€ TepKOHOBBIE
JATYUKH
CeKyHaOMepa

CKOPOCTh
HEPaBHOMEPHOTO
JIBMKEHMS. PaznuuHbie
CKOPOCTHU JBUKEHUS
(Tabmura).
®opmyia uist pacuéra
CKOPOCTHU JBUKECHUS Tela.
I'paduku gBMOKEHMS,

IIPOBOJAUTH U3MCPECHU, 1CJIaTh
YMO3aKIIIOUCHUSL.
Pa3BuBaTh BHUMATEIBHOCTD,
COOpaHHOCTB M AKKypaTHOCTh B
MPOLIecCe BHIMOIHEHHS Pa0OTHI.
Hcnonb3oBaTh NproOpeTeHHBIC
3HAHUS U YMEHUS JUIS




€IUHUIIBI CKOPOCTH.
CkansipHas BeJIMYnHa,
BEKTOpHAsI BEITMINHA,

CPEIHSS CKOPOCTb.

1 MPAKTUYICCKUX yMeHI/II‘/'I;

o0ecrieueHnst 0€30MMacCHOCTH
CBOEI JKU3HU.
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Pacuer myTu u BpeMeHH
IBIDKeHUs. Pemenne
3ajad.

BriBog popmyn mist pacuera
MYTH U BPEMEHU IIPU
paBHOMEPHOM U
HEPaBHOMEPHOM JIBHKCHHUH.
1.Pacuer ckopoctu, nyTH,
BpPEMEHH PABHOMEPHOTO
JBDKCHHSI.
2.Pacuet cpenHelt ckopocTu
HEPaBHOMEPHOI'O ABHKEHUSI.
3.Vcnonp30BaHme pa3IMyHBIX|
SIMHUI U3MEPEHHS MTyTH,
BPEMEHH U CKOPOCTH.

DopMyIIBl CKOPOCTH, Iy TH

U BpeMeHH. EanHune!
CKOpPOCTH, TYTH H
BpPEMEHHU,
rpaMKH 3aBUCUIMOCTH
CKOPOCTH U IIyTH OT
BpPEMEHH.

Pewate 3agaun u kpaTtko
3alHUChIBATh UX, pEUIaTh
rpaduyecKue 3a1a4uu
(mocTpoeHue u YTCHHE).
Ha ocHoBe ananu3za 3agau
BBIIETISTH (pr3muecKue
BEJIUYUHBI, (HOPMYJIBI,
HEOOXOMMEIE JIJIsl PEIICHUS
Y IPOBOJUTH PAaCUETHI.
[IpumeHsATE TeOpEeTHUECKUE
3HaHUSA N0 (PU3KKE HA
MIPaKTUKE, pelliaTh
(u3nyeckue 3a1aun Ha
MPUMEHEHHE TTIOTYUYECHHBIX
3HAHUM.
[Tonb3oBaThCs
KaJIbKYJIATOPOM , TAOIUIIAMU
B yueOHMKe, BIaJCcTh
pUEMaMH YIPOIEHHBIX
BBIYMCIICHUH.
Hayuurtbcs npaBuibHO
0OpPMIIATH pelIcHHE 3a1ad.
Pa3BuBaTh yMEHUS W HABBIKA
110 TIEPEBOY CIAMHHUII,
YMEHHUIO BBIPAXKATh
HEU3BECTHYIO BEIMYUHY.

dopmupoBanue 3hHEeKTUBHBIX

TPYIIOBBIX 00CYKICHHH,

pa3BUTHE BHUMATEILHOCTH

COOpaHHOCTH M aKKYPaTHOCTH.

Pa3BuTHe MEKIpEeIMETHBIX

CBs3EH,
(dhopMHpOBaHKE yMEHHS
OTIPENENSATh OHY
XapaKTePUCTHKY JIBIKCHUS
qepes Apyrue.

lratus
nabopaTOpHBIH,
MeXaHUJecKas
CKaMbs, OpycoK
JIEPEBSHHBI,
3JIEKTPOHHBIN
CEKYHJIOMEp C
JATYNKAMH,
MarHATOYIPaBIISEM
bI€ TEPKOHOBBIC
JATINKA
CEeKyHAOMEpa

14-15

SIBneHue uHEepUUU.
Pemenne 3amau.

CyTb sIBJICHHS MHEPIIIN
OmnsiT 1O prc. 41 B yueOHUKeE.
Konebanue MasTHHKA.
SBnenue nHepumu (Kykjia Ha

TETISKKE).

HelicTBue apyroro tena.
Huepius.
I'. Tanunei.
[IpuunHBl N3MEHEHUS

Haxomuth nmposiBeHue
WHEPIMH B OBITY U TEXHHKE.
OTnuyath sIBJICHUE HHepUIUHU
OT Jpyrux (u3. MpPoIECcCoB,

Pa3BuTHE yMEHUS BBIpaXKaTh
CBOM MBICJIA M CIIOCOOHOCTH
BBHICITYIINBATh COOCCETHHKA,
MOHUMATH €0 TOYKY 3PEHHUSL.

DopMUPOBAHUE YMEHUS

CKOPOCTH TeJ. SIBjieHne

AHAJIM3UPOBATH SIBJICHUAA,




®dakThl, MPUBOIAIIIE K
BEIBOJTY JUTS U3MCHCHUSI
CKOPOCTH TeJia OTHOCHUTEIIBHO
3eMIn HEOOXOIUMO IEHCTBHE
Ipyrux ten. [IBmkeHue no
HHEPIHH.

nHepuuu. [IposBnenue
WHEPLHU B TEXHUKE U

(hopMupOBaTH PaBUIBHBIN
OTBET, 000CHOBBIBATb.
YMCHI/ISI HpI/IMeHSITI)
TEOPETHUCCKUE 3HAHUSI 110
(hm3uKe Ha IpaKTUKe, pelaTh
(uznyeckue 3a1aun Ha
HpI/IMeHeHI/Ie HOHy‘IeHHBIX
3HAHUH.

HAOJI0JaTh U XapaKTepU30BaTh
(usndeckue sBICHUS,
JIOTUYECKH MBICITUTh
®opMUpPOBaThH IEHHOCTHbIE
OTHOILIEHUS APYT K IpYTY,
YUUTEI0, aBTOPAM OTKPBITUM,
pe3ynbTaTam.

16 B3aunmozelicTBue Ten. BsaunmonelicTBue Tea — [IpuBoANTH IpUMEPHI Pa3BuTre MOHOJIOTHYECKOU U
MIpUYMHA U3MEHEHUS UX B3aMMOJCHCTBUY T€. |U3MEHEHUs CKOPOCTH Tell IpH| JUAIIOTHYECKOH peyH,
ckopoctu SBieHue otnad. | MHeptHOCTH Ten. Macca. B3aUMO/JICHCTBUU. OBJIAJICHUE YHUBEPCAIBHBIMU
J1: B3BEIIMBaHUE TEN HA CpaBHeHHE Macc Tell. JlenaTh BBIBOABI 11O y4eOHBIMU IEHCTBUAMU IS
PBIYa)KHBIX BecCax, EnuHnmer Maccsl. Becsl. | pe3ynbpTaTy B3auMOICHCTBHA 00BSICHEHHSI U3BECTHBIX
B3aUMOJICHCTBHE TEII. PazButne ymenunit u  |ren. @oppmupoBanue ymenus| QaxTtoB. PazBuTue ymeHuit u
[JI]ctp. 195-202 HaBBIKOB I10 IEPEBOJY | BBIAENATH B3aUMOJEHCTBHE HABBIKOB TPUMEHEHUS
1.0neITEI 1O pHC. 43 B Cpelu MEXaHUYECKUX MIOJIyYEHHBIX 3HAHUH 115
y4eOHHKe. B3anmopeiictBue SIBJICHHIA; pELIEHU IPAKTUYECKUX 3a1ad
2.B3aumoneiicTBue M3MEHEHHE CKOPOCTH. [OOBACHATH SBICHUS MPUPOIBI MOBCETHEBHOMN KU3HH.
MOJIBUKHOT'O TeNa C Bsaumogeiictue Tei. U TEXHUKH C TIOMOLIBIO
HETIOABMXHBIM (IBHKEHUE Pesynerar B3aHMOJEHCTBUS TeIl.
HIapyKa 1o eiaooy). B3anMOJICHiCTBHS. SIBICHUO
OTJIAYH.
17 Macca Tena. Equauiis ITonsiTHe Maccel Kak Bonee uneprHo, [onw3oBatscst Becamu u (OcBoeHue mpueMoB aeiicTBuil B Habop ten pasHoit
Macchl. M3mepenue (bu3HMUeCcKON BEJINUHHBL; MEHEE HHEPTHO, MIPOM3BOANTE PACYETHI MACCHI| HECTAHAAPTHBIX CUTYallUsX, MAaccCBhl,
MAacCCBI. COOTHOLIEHHE €AWHUL] MACCHI, WHEPTHOCTS, OBJIAZICHHE DBPUCTUYECKHMHU | JIEKTPOHHBIE BECHI
METOJIbl U3MEPEHNS MaCCHI. Macca Tena, [Monp3oBaThes TabnuLeH B | METOAaMU peleHus npooiem.
MWITUTPaMM, TpamM, yueOHuKe, paboTaTh cO MotuBanus 00pazoBaTenbHON
KHJIOTpaMM, TOHHA. CIPaBOYHOI TUTEPATYPOH. JIESITeTbHOCTH Ha OCHOBE
[Iponomxuts hopMupOBaHHE [TTIHOCTHO- OPUEHTHPOBAHHOTO
YMEHHMSI XapaKTepU30BaTh MOJIX0A3;
B3aMMOJEHCTBUE TEI
18 Jabopamopnasn IIpaBuna B3BeIIMBAHUS HA 1.Mcnonr3oBanue OBnazeHue HaBbIKAMU [Tpuobperenne ombiTa padotsl | Habop Ten pa3zHoit
padomake 4 PBIYaKHBIX Becax. PBIYaKHBIX BECOB IS paboThI ¢ PU3HYECKUM B IpyIIax, yMeHHUEe BCTYNaTh U Macchl,

,,/I3MEpEeHNE Macchl Tea
Ha pPbIYa)KHBIX BECax,,

PasBuTne yMeHMI U HaBBIKOB
paboThl ¢ Ppu3HUEeCKUMU
npudopamMu. 3aKperuTh

YMEHHS NEPEBOAA €IUHHULL

Macchl.

OIIpeJeNICHHsI MacChl Tella.
2.3anuce pe3yIbTaToOB
HU3MEPEHUN C yYETOM
MIOIPEUTHOCTEN.
3.IlpencraBnenue NaHHBIX

000pyTIOBaHUEM.
PasBurue
CaMOCTOSATEILHOCTH B
[MPHOOPETCHUN HOBBIX 3HAHUMH]
U TIPAaKTUYECKUX YMEHUH.

BECTH JIMAJIOT.
CTpyKTYpHUpOBaTh TEKCTHI,
BKJIIOYasi YMEHHE BBIACTATD
[JIaBHOE U BTOPOCTENEHHOE,
TJIaBHYIO UJICI0 TEKCTa,

SJICKTPOHHBIC BECHI




BBICTpAUBAaTh

5.0¢opmienue oTyeTa no

B BUJE TAOIHUIIBI.
4 Hcrosip30BaHue
Pa3IMYHBIX €TUHHII
HU3MEPECHHS MAacCHhl.

ITo

npoJesiaHHoH pabore.

dopmupoBaHHE YMEHUS
CpaBHHUBATb MacChl Tell

JIb30BATHCA PBIYaXXKHBIMU

BecaMH ¥ HaOOpOM THPh H

Pa3HOBECOB
JenaTte 00001ICHUS

BBIBOJIBI, IOHUMATh CMBICIT
paboThl, B3BEIINBATE JTIOOBIC

TC1a

MOCIIEI0BATENBLHOCTh
OTIMCHIBAEMBIX COOBITHH.
CraBuTh po0sIeMy, BBIABUTATH
TUIIOTE3Y, CAMOCTOSATEIBHO
MPOBOJUTH U3MEPEHUS, 1ENIaTh
YMO3aKJIIOUCHHUS.
Pa3Butne BHUMaTENHHOCTH,
COOpPaHHOCTH M aKKyPaTHOCTH.

(I)OpMI/IpOB AHUC YMCHUSA 1aBaTb
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IInoTHOCTH BemiecTBa

[onsiTre TUIOTHOCTH,
J: Tena paBHOI Macchl,
paBHOTO 00BEMA.
1.JleMOHCTpaus TBEPABIX
TeJ OAMHAKOBOTO 00beMa, HO
pa3Hoil Macchl.
2.CpaBHeHUE 00BEMOB
MEJIKFX TBO3JIEH M KYCOYKOB
Oymaru, ypaBHOBEIICHHBIX Ha|
PBhIYa’KHBIX BCCaXx.
3. JleMoHCTpanus TBEpABIX
T OJWHAKOBOM MacCHI, HO
paszHoro oobema.

TToHsTHE TIIIOTHOCTH
BEIIIECTBA.
EnuHAIE IIOTHOCTH,
(hopMyIa IIOTHOCTH.
dopmMmyna uist pacueTa
IIOTHOCTH. EauHUIIBI
U3MEpEHUS TIIOTHOCTH.
[InoTHOCTH pa3NUYHBIX
BemecTB (Tabmura

[onw3oBaTscst TabIHLICH
IJIOTHOCTEH, IEPEBOUTH

€IUHULILI IVIOTHOCTH.
CpaBHHBATh MIIOTHOCTU
Ppa3IMYHBIX MaTEPUAJIOB,

[10JIb30BATHCA TAOIUIIAMH.
Brrsicuenne (pu3nueckoro

CMBICJIAa IINIOTHOCTH.

dopmupoBanne yOexxIeHUS B

3aKOHOMEPHOM CBSI3U U
M03HAaBa€MOCTH SIBJIEHUI

MIPUPOJIBI, B OOBEKTHBHOCTH

HAay4YHOI'O 3HaHMUH..

OIPEACIICHUEC ITIOHATUAM,
AHAJIM3UPOBATh CBOWCTBA TEII.
KoMMyHHKaTHBHBEIE yMEHHA
JOKJIaJIbIBaTh O pe3yJIbTaTax
CBOET'0 UCCIIEC0BaHMUS.

Ocy11ecTBIATh B3aUMHBIN

HaGop Ten pazHoid
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TCJa 110 €10 IJIOTHOCTH.

PacueT maccel u 00beMa

dopmyiia T HaXOKICHHS
Maccel 1 00beMa. EquHunb!
Macchl Tejaa U 00beMa.

1.PacueT Macchl mo
W3BECTHBIM IUVIOTHOCTHU U

00BeMmy.
2.PacueT 00BEMA TIO
HM3BECTHBIM Macce U

IJTIOTHOCTH.

3.PacueT mIOTHOCTH 110
HM3BECTHBIM Macce U
00BeMYy.

Brruncaars Maccy u 00BeM

TeJa MO €ro IUIOTHOCTH;
NPaBUILHO 0pOPMIIATH
3aa4i.

BiageTs pannoHanbHBIMA,

BBIYHUCIIUTCIIBHBIMU

HaBbIKaMU, aHAJIM3UPOBATH

pe3ynbTaThl paboTHL

KOHTpPOJIb, OKa3bIBaTh B

B3aMMOTIOMOIITb.
CdopMHUpOBaHHOCTH

HUHTEIUICKTYaTbHBIX
CIIOCOOHOCTEH .

COTPYJHUYECTBE HEOOXOIUMYIO

IO3HABATCIIbHBIX UHTECPECOB U

Macchl, MEH3ypKa,
AJIEKTPOHHBIE
BECHI

DopMyIHpPOBATh U




4 Hcmoip30BaHue
Pa3IUYHBIX €IUHHUII
IUIOTHOCTH.

5. cnionp30BaHue
TaOJIHMIBI IIJIOTHOCTEM.
6.Mcmonp30Banme
Pa3IUYHBIX €IMHMUIIL
M3MEPEHUST MaCChl U

OCYLIECTBIISATH 3TAIIbI
peuieHus 3aay.
IIpuMeHsTh oTy4eHHbIE
3HAHMSL IJIS1 PELLECHUs
MIPaKTUYECKUX 3a7a4 B
MTOBCETHEBHON KU3HU

obnema.
21 Jlabopamopunas [TpaBuiia nonp30BaHuA 1.Mcnonb3oBanue M3mepsTh 00beM TETIa dopMupoBaHUE YMEHUN Hab6op Ten paznoit
padomake 5 W3MEPUTEIBHBIM IIUJIUHAPOM MEH3YPKH JUIs HeTPaBHILHOHN QOPMBI C pabotaThb B rpyImme ¢ MaccChl, MEH3YpKa,
,,I3amepeHne o0beMa 1 MEH3YPKOM. onpejenaeHus 00beMa Tennal TOMOUIBI0 U3MEPUTENBHOTO | BBIIOIHEHUEM PA3JIMYHBIX | 3JIEKTPOHHBIE BECHI
TeN,, HENpPaBUIHLHON (DOPMBI. OWIMHIPA U MEH3YPKH. COLMAIBHBIX POJIEH,
2.3anmch pe3yabTaToOB OBnazneHue HaBBIKAMHU MIPEJCTABIIATh U OTCTaUBATh
U3MEPEHHH C YUETOM paboTHI ¢ PU3HUECKUM CBOU B3IJISLABI U YOSKACHUS,
MTOTPETTHOCTEH. 000pyIOBaHUEM. BECTH JTUCKYCCHIO.
3.IIpencraBienne qaHHBIX Co0uro1aTh TEXHUKY PaboraTh B KOJIEKTUBE U
B BUJIC TaOJIUIIBL 0e30mmacHOCTH. WHJIMBH]TyaIbHO, JIeIaTh
4.Ucnonmp30BaHue CaMOCTOSITETEHOCTD B YMO3aKITIOueHHeE.
Pa3IMYHBIX €UHUI]  [IPHOOPETEHNH HOBBIX 3HAHWH| CTAaBUTH MPOOJIEMY, BHIIBUTATh
HM3MEPEHHS MacCCHI. U TIPaKTUYECKUX YMEHUH. TUIIOTE3Y, CAMOCTOSATENIBHO
5.0¢opmienune oTyeTa o MIPOBOANUTH U3MEPEHUS, 1€1aTh
poJieIaHHON paboTe. YMO3aKITIOYeHUS
BBIpaXXaTh CBOM MBICITH U
ONUCHIBATH JEHCTBUS B YCTHOU
Y NUCbMEHHOM peyn.
22 Jabopamopnasn ®opmyia MI0THOCTH, 1.M3mepenne oobema ten | OnpeaensaTs INIOTHOCTh Teja ®opmupoBaHue YMEHUN Habop Ten pa3Hoit
padomake 6 COOTHOIICHUE MEXKITY HENpPaBUIHHON (HOPMBI M0 U3MEPEHHON Macce U paboTaThb B rpymme ¢ MAacchl, MEH3YPKa,
,,OIpeenenue €MHHUIIAMH TIJIOTHOCTH, MIpU MOMOIIX MEH3YPKH. o0bemy. BBINIOJIHEHUEM PA3JIMYHBIX | 3JEKTPOHHBIE BECHI
IJIOTHOCTH TBEPAOTO Macchl U o0bema. 2.M3MepeHne Maccel Mpu OBnasneHue HaBBIKAMHU COLIMAIBHBIX POJIeH,
Tena,, [lonsiTre TUTIOTHOCTH MTOMOIIIX PHIYAKHBIX paboTHI ¢ PU3NIECKUM MIPEJICTABIIATH U OTCTaUBATh

BemecTBa. opmyia 1
pacyeTa ImIOTHOCTH.
Enunuiet usmepenus

nnotHocTH. [InoTHOCTH

BECOB.
3.Brrmonnenue
KOCBEHHBIX U3MEPEHUI Ha

000pymOBaHUEM.
CaMOoCTOSTEIILHOCTD B
MPHOOPETECHUY HOBBIX 3HAHUMH]

npuMepe U3MEpeHUs!

Y IPAKTHYECKUX YMEHUH.

CBOW B3TJISL/IBI M yOEXKICHUS,
BECTU JUCKYCCHIO.
CpaBHHUBATh MMOJTyYCHHBIC
3HAYCHUS DKCIIEPUMEHTA C




Ta6J'II/I'-IHLIMI/I, BJIaACTh

PAa3JIMYHBIX BCUICCTB

IJIOTHOCTH BEILIECTRA.
4.3anuch pe3yapTaToB
HU3MEPEHUHN C y4ETOM
[IOIPEUTHOCTEH.

5.IIpencraBnenue qJaHHBIX
B BHUJIE TaOJIUIBL.
6. OdopmiieHrE OTYETA TIO
MPOJICIaHHON padoTe.

TUIOTE3y, CaMOCTOATCIIBHO

Co0mogaTh TEXHUKY
0e30IMMaCHOCTH, CTABUTD
mpo0iieMy, BBIIBUTATh

MMPpOBOJAUTH U3BMCPCHUA,
ACJIaTb YMO3AKIIIOUCHU.

HaBbIKaMH CAMOKOHTPOJIA.

OsBnanenne HaBBIKAMU

23

Konmponwvnas paboma
Nel
,sMexanuueckoe
osudiceHue.
Ilhomnocme,,

BelsiBiIeHUE YPOBHS
MOJTOTOBKH YJaIUXCs
Y TUIIAYHBIX HEJOYETOB B
HU3YyYEHHOM MaTepuae.

CaMOKOHTPOJIST U OLICHKH

ACATCIIbBHOCTH, YMCHUSAMU
MIPEABUAECTH BO3MOXKHBIE
pe3yJIbTaThl CBOUX JIEHCTBUIA.
DopMupoBaHUE IEHHOCTHBIX
OTHOUICHUH K pe3yJpTaTam

pe3yabTaTOB CBOEH

00yYCHMSI.
IIpuobperenue onbiTa
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Cuna. SIBnenue
TaroreHus. Crina
TSKECTH.

Cuna-npuyrvHa U3MEHEHHUS
CKOpPOCTH; MOPSAIOK
MOCTPOEHUS BEKTOPA CUJIBI.

[IpuunHbI U3MEHEHUA
ckopoctu Tena. [lonstue o
cuite. Enqununel cunel. Cuna -

BEKTOpHAsI BETUYMHA.

CrnoxeHune CHi

HaIpaBJICHHBIX 10 OJTHOU
npsMmoil. PaBHoaeicTByOIIas

1 .IIprauHBI U3MEHEHUS
CKOPOCTH TeJla.
2.0nsITHI IO pUC.55,56

[Ipuurna usmeHeHus
ckopoctu Tena. Cuna —
Mepa B3auMOJICHCTBUS

Ten. Moayns,

HaIlpaBJICHUE U TOUKA

MIPUIIOKECHUS CHUIIEL.
Enuuuibl usmepenus

cunnel. SIBnenne

BCEMUPHOTO TATOTEHUSI.
[loHsATHE «CHIA TSHKECTHY.
3aBHCHMOCTD CHIIBI
TSOKECTH OT MAacChl Tejla U

OT PACCTOSIHESI 10
MOBEPXHOCTH 3E€MJIH.
SIBnenne cBOOOIHOIO

Vmerh CTPOUTH BEKTOP CHUJIBI.

[TpuBOIUTH IPUMEPHI

JeHCTBUSA PA3INIHBIX CHII,

MPUMEHSATH TPABUIIbHYIO
TEPMHUHOJIOTHIO.

DopmMupoBaHUE YMEHUN
Ha0II01aTh, IEIaTh BEIBOJIEI,
BBIJICIISTE TJIABHOE,
IJIAaHUPOBATh U MPOBOJUTH
9KCIIEPUMEHT.
dopMupoBaHUe YMEHUS
BBITIOJTHATH PUCYHKH,
aKKypaTHO W TPaMOTHO
JleaTh 3aIUCH B TETPAIsIX
Hcnons3oBanne 3HaHUH O

CaMOCTOATCIBHOI'O ITIOMCKA,

IIOHUMAaHHUC paSJ’II/I‘II/Iﬁ MEXIY

Paccyxnath, aHaIM3UPOBATH

y4eOHHKa.
3.IlameHue METAIINYECKOIO
IIIapUKa, MOBEIICHHOTO Ha
HUTH TIOCJIC TIEPSIKUTAHUS
HHTH.

NaJeHUs Tella. Y CKOpEHHE
CBOOOJHOTO MaJCHUS.

CHIIE TSIKECTH JUIS
00BSICHEHHST HEKOTOPBIX
SIBICHUH W3 KA3HU.

BriBoauth u3

aHaJu3a u 0TOOpa
nH(pOpMAaIHH;

WUCXOIHBIMH (pakTamMu u
THIIOTE3aMH IS UX

OOBSICHEHHS.

Pa3IMYHbIC CUTYyallUH.

[TormmMats cMbIc pU3HUECKUX
3aKOHOB, PACKpPBIBAIOIINX CBA3b

HU3YUCHHBIX SIBIICHHIA.

OcBoeHue TPUEMOB JIEHCTBUH B

IItaTus ¢
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Cuna ynpyrocta. 3akoH
I'yka.

BcemupHoe Tarorenue. Cuiia
TSXKECTU — YACTHBIN CiIydai

BCEMHPHOT'O TATOTCHU.

Cuna ynpyrocTu.
IIpuMmeps! BOSHUKHOBEHUS

OKCIICPUMCHTAJIbHBIX (I)aKTOB

1 TCOPCTUYCCKUX MopeaeH

CHJI YIIPYTOCTH.

HECTaHAAPTHBIX CUTYyalUIdX,

OBJIAJCHUC SBPHUCTHUYCCKUMU

KperexoM, Habop
npy>KuH, Habop




[MprurHa BOZHUKHOBEHUSI
CHJIBI YIIpyrocTu. 3akoH ['yka
JUIsL ynpyrux aedopmarui.
1.Bunsr nedopmanmii.
2.Konebanus npykMHHOTO
MasITHUKA.
3.leiicTBHE POTaTKH.
4.IlnacTuueckas u ynpyras
nedopmarum.

Hedopmanus u ee BUIBL
3akon ['yka mist ynpyrux
nedopmarmii. [Tpumepst
MPaKTUIECKOTO
npuMeHeHus 3akoHa ['yka.

(u3NUECKIe 3aKOHBI
IIpuBoauts:
A) mpumMepsI IeHCTBHS CHIT
TSKECTH U YIIPYTOCTH.
B) npumeps! npakTHUYECKOTO
pUMeHeHus 3akoHa ['yka.

METOAaMH peleHus npoliem.
Habnronats, cpaBHUBATS,
00BACHATH HaOII01aeMOeE.

OTIPENEITUTh CHIIBL,
BO3HMKAIOLINE IPU
nedopMalvy.

[pomomxute GopMupoBanue

yMeHMH HaboaaTh U
0OBSACHATH (prU3HUECKUE
SIBJICHUSI.

Ipy30B, JIMHEWKA,
JUHaMOMETP

26 Bec tena. Cesi3p Mexay | Bmenenue nousartus «Bec». | Ilonsrue Beca Tena. Bec ITonnmanue cmbicna OcBoeHue IpueMoB JICHCTBUH B
cuioit TsokecTH U Maccoii|  Ompenenenne Beca Tena. TeJa, HaXOAAIIEerocs Ha (M3NIECKUX 3aKOHOB, HECTAaHAAPTHBIX CUTYALUSIX,
Tena. Paznmuuauss Mexmay BeCOM Tenma| — HETOIBIKHOW WITH PaCKpBIBAIOIIUX CBSI3b OBJIAJICHNEC YBPUCTHICCKIMH
U cuiIod TsxecTH. [IoHATHS |paBHOMEPHO ABMXKYIIEHCS W3YYCHHBIX SIBIICHUMH. METOJIaMH PEIICHUS TPOOIIEM.
HEBECOMOCTb U MEPErpy3KH. orope. dopMupoBaTh YMEHUS YMeTh mpaBuIbHO
BBITIOJTHATH PUCYHKH, (hopmyIHpoBaTH BOIIPOCHI,
aKKypaTHO W FPaMOTHO CTPOUTH OTBETHL.
JIenaTh 3aIUCH B TETPAIsIX
YMeTh IpUMEHATh hopMyITy
P peIIeHUN 3a7a4.
Pasnuuate Bec Tena u cuiry
TSYKECTH.
27 JuHamomeTp. YCTpoHCTBO U MPUHIIUI 1.PaznuyuHble BUIbI OBnazicHNE HABBIKAMHU dopMupoBaHUE YMEHUI JraamomeTp ¢
Jabopamopnasn JieficTBUS TUHAMOMETpA. JTUHAMOMETPOB. paboThI ¢ PU3HYECKUM paboTaThb B TpyIIIEe ¢ MIpesienioM
pabomahe 7 Bunpsr nuHaMoMeTpoB. 2.0npeneneHne LEeHbI 000pyTIOBaHUEM. BBITIOJIHEHUEM Pa3IUYHbIX u3mepenus 5 H,
»1 pallyupoBaHue IIpakTrueckoe npUMEHEHHE JIEJICHUS ILKaJIbI CaMOCTOSITENNFHOCTD B COLIMAJIBHBIX POJIEH, MPY’KUHBI HA

MPY>KUHBI U U3MEPECHUE
CUJI JUHAMOMETPOM,,

JTTHAMOMETPOB.

prOOpOB.
1.3mepenne pa3nndaHbIX
CWJI IIPH TOMOILX
JTUHAMOMETpA.
2.I'pagynpoBanue
PY>KUHBL.

MproOpEeTeHNN HOBBIX 3HAHUH]
U TIPAaKTUYECKUX YMEHUH.
I'panyupoBats npyxuy,

W3MEPSTH CHUITY
JTUHAMOMETPOM.

MpEACTaBIATEL U OTCTAaBaTh
CBOU B3TJISABI U YOCIKICHUS,
BECTH JIMCKYCCHIO.
Co0bnroiaTh TEXHUKY
0€30MacHOCTH, CTABUTh
po0JIEMY, BBIIBUIaTh

IJIAHIIETE, TPY3bI
maccor mo 100 r




3.3anuch pe3yabTaToOB
H3MEPEHHUH ¢ y4eToM
MIOIPEUTHOCTEM.

B BUJE TAOIUIIBI.
5.0¢opMmienue otdyera i
IpojeTaHHol paboTe.

4.IlpencraBicHue TaHHBIX

(6}

runore3y. CaMoCTOSTENbHO
MPOBOJNUTH U3MEPEHUS, 1ENIATh
YMO3aKITFOUCHUSL.
CamocTosTenbHO 0(hOPMIISTD
pe3yabTaThl paboThI.

28
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CnoxxeHue JByX Cul,
HaIpaBJIeHHbBIX BJOJb
OZHOU OpSIMOil.

TOYKA TIPUIIOKCHUS CUJITBI,
paBHOJACHMCTBYIOIIAS CUTIA.
1.0meIT €
JEMOHCTPAITHOHHBIMHU
JTUHAMOMETPAMHU I10
BBCJCHHUIO TTOHSITHS
«PaBHOAEHCTBYIOIIAS] CHUID».
2.13mepenue
PaBHOACUCTBYIOIIEH CHUJI,
JEHCTBYIOIIUX Ha TEJO,
MOTPYKEHHOE B KUJIKOCTb.

Cuna — BCKTOpHAasA BCIIMYHUHA,

CnoxxeHue JByX Cul,
JIEUCTBYIOIIUX BAOJIb
OJIHOM IIPSIMOU B OZHY U
pa3Hble CTOPOHBI.
Tlonstue
«paBHOJEHUCTBYIOLIAS
cuia». Pacuer

HaIpaBJICHHBIX BIOJH
OJIHOM IPSIMOU B OAHY
CTOpPOHY U B
MIPOTHUBOIIOJIOKHBIC
CTOPOHBI.

PaBHOJICUCTBYIOILEH CHII,

VMeHnune moab30BaThCsA
METOJaMHU Haquoro
HUCCIEN0BAHUS SIBICHUI
MIPUPOIBI, IPOBOIUTH
HaOJIIOICHMSI.
3akperuieHue HaBbIKOB
paboTHI C TUHAMOMETPOM H
ITKaJION mpudopa
pasBUTHE KPyro3opa
(hopMupoOBaTH YMEHUS
BBITIOJHSTH PUCYHKH,
AKKypaTHO W TPAMOTHO
JaejaTh 3aIlliuCu B TeTpaz[;[x.

dopMupoBaHUE YMEHUN
pabotaThb B TpyIIIEe ¢
BBITTOJHEHUEM Pa3TNIHBIX
COIMAJIbHBIX POJIEH,
MpEACTaBIATEL U OTCTAaBAaTh
CBOU B3TJISABI U YOCIKICHUS,
BECTH JIMCKYCCHIO.
Jlenats BBIBOJIBI,
(hopMyTUpPOBaTH 1IETH,
HAOJIIOIATH.

[ITaTus, peiuar,
JIMHEMKA, JIBa
OJIMHAKOBBIX TPY3a,
nBa 0J10Ka, HUTh
HepacTsDKuMasl,
JIMHENKa
M3MepUTeIbHas,
JTMHAMOMET]

Cuna tpenns. Tpenwue B
MIPUPOJIC U TEXHUKE,
Jlabopamopnan paboma
No8 «Uccnenosanue
3aBUCHUMOCTHU CHJIBI
TPEHUS CKOJIbXKCHHS OT
CHJIBI HOPMaJTBbHOTO
JTABJICHUSD)

Buns! cuit tpenust. [Ipuyauns
BO3HUKHOBEHHS CHITBI
TpeHusi. 3aBUCUMOCTb CHIIBI
TpeHus OT Beca Tena. Posb
cMmasku. [Ipumepsl
TIPOSIBIICHHS] CHJTBI TPEHHUS B
MIpUpoAe, OBITY, U TEXHUKE.
Ponb TpeHus B TEXHUKE,
0opb0ba ¢ TpeHueM.

Cuna tpenwust. [Ipraunsl
BO3HUKHOBEHHS CHIIBI
Tpenus. TpeHue

CKOJbXKEHMs. TpeHue
kaueHus. TpeHue mokos.
3aBHCUMOCTD CHJIBI
TPEHUSI CKOJIBKEHUS OT
Beca Tena. CpaBHEHHUE
CWJIBI TPEHUSI CKOJIbKEHUS

1.Cwta TpeHHs CKOJIbKEHUS,

OBaieHre HaBBIKAMH
paboThl ¢ PU3HYECKUM
0o0opyToBaHUEM.
CaMOCTOSITENNLHOCTD B
MPHOOPETECHUN HOBBIX 3HAHUMH]

U IPAKTUYECKUX YMEHUM.
CpaBHHMBATh CHIJIBI TPEHUS
CKOJIBXKEHHSI U CHITY TPEHHS
KayeHusl. . BRIMOIHATH
YETKHE, aKKYPATHBIC PUCYHKH

C CHJION TpEeHUSI KaueHMUSI.

1 WLTIOCTPAITH K 3a/1adam.

dopMUpOBaHUE YMEHUI
paboTath B rpymIe ¢
BBITTOJTHCHUEM PA3INIHBIX
COIMAITLHBIX POJICH,
MPEJICTABJIATh U OTCTAUBATh
CBOM B3TJIS/IBI M yOCXKICHUS,
BECTH JIMCKYCCHIO.
PaboTaTh B MajIbIX rpyIIax.
Co0uo1aTh TEXHUKY
0€30IMaCHOCTH, CTABUTh

HepeBsiHHBIN
Opycok, Habop
Ipy30B,
MeXaHu4decKast
CKaMb4,
JTUHAMOMETP

po6JieMy, BBIJIBUTATh




TIOKOA U BA3SKOTO TPECHUA.

Paznuyate BUABI TpeHUS.
Hcnonb3oBaTh TpeHUE
(ciocoOBI yBeNnUYeHHS),
6oprba ¢ TperueM (crIocoOb!
YMEHBIICHHS).

2.M3MepeHue CUIIbI TPEHUS
CKOJIBKCHHS TIPU JBMKCHUH
Opycka 1o IepeBIHHOMN
JIOCKE.
3.CpaBHEHHE CUIIBI TPEHUS
CKOJIBKCHHSI ¥ CUJTBI TPEHUS
KaueHUS.
4.3aBUCUMOCTD CUJIbI TPEHUS
OT Beca Temna, OT

runore3y. CaMOCTOSATENBHO
MIPOBOJANUTH U3MEPEHUS, 1E€NATh
YMO3aKJIFOUCHHUS.
CpaBHHBaTh, pacro3HaBaTh,
pasianyaTh ApryMEHTHPOBATE.

1.CriocoOb1 yBenmueHHs 1
YMEHBIICHHSI TPEHHUSI.
2.1TapukoBsie U
POJMKOBBIC TTOALIMITHUKY.

IEPOXOBATOCTH
MTOBEPXHOCTH.
30 |J/labopamopnas padoma | OnpenensTs MEHTP THKECTH TJIACTHHA OBnajzicHNEe HABBIKAMHU ®dopMupoBaHe YMEHUH
Ne9 IJIOCKOM MJIACTHUHBL. HEHTP TSHKECTH paboThI ¢ PU3NIESCKUM paboTath B TpyrIie ¢
«Ormpenenenne 1neHTpa 0o0opyToBaHUEM. BBITIOJTHEHUEM Pa3IIUIHbIX
TSKECTH TIOCKOM CaMOCTOSTCIILHOCTD B COLIMAJIBHBIX POJICH,
TUTACTUHBDY). [IPHOOpPETCHUY HOBBIX 3HAHUM| MPEJICTABJIATh U OTCTAMBATh
U MPAKTUICCKUX YMEHUH. | CBOM B3TJISIBI U YOCKICHUS,
ColbmoaTh TEXHUKY BECTH JIMCKYCCHIO.
0€301acHOCTH, CTaBUTh CaMOCTOSITENILHO MTPOBOIUTH
po0JieMy, BBIJIBUTaTh WU3MEPCHUS, JIeTaTh
THITOTE3Y. YMO3aKJITFOUCHHS.
31 KonTpoannas pabora
Ne 2 « B3aumogeiicTBue

OBnasneHne HaBbIKAMHU
CaMOKOHTPOJISI ¥ OLIEHKH
TeD pe3yJIbTaTOB CBOEH
JESITeTbHOCTH, YMEHHSIMH
MPEeIBUACTH BOZMOKHBIE
pe3ynbTaThl CBOMX ACHCTBUM.
®opMHupOBaHHUE IEHHOCTHBIX
OTHOULIEHUI K pe3yJbTaTam
00yICHHS

Paspnen 3. laBienue TBepAbIX TeJl, :KUAKOCTel U razos ( 21 yac)
OcHoBHBIE BH/IBI IESITEJILHOCTH YYeHHKA: 00HApPYKUBATh CylIecTBOBaHHE atMochepHoro aapneHus. OObSICHATD MPUYUHBI TNIAaBaHUS Tell. M3MepsaTh ciity Apxumesna.
HCCHCI{OB&TL YCJIOBHS IJIaBaHUs TCJI
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Jasnenue. EquHuiis
nasienus. Crioco0sl
W3MEHEHUS JaBICHU.

CyTb MOHATHS JaBJICHUE,
€IMHULIBI TaBJIEHUS,
3aBHCUMOCTD JABJICHUS OT
CHJIBI U TUIOIIA/H OIOPBIL.
IIpuems! yBenudeHus u
YMEHBIIICHUS JABJICHUSI.
3aBUCUMOCTD JaBICHUS
TBEPJIOTO TeJia Ha OMOpYy OT
Beca Tela, IO OMOPHI

. ONBITHL, TOKA3bIBAOIINE, YTO)

pe3yJIbTaT NEUCTBUS CHUJIIbI
3aBUCHUT OT IUIOUIAH OIOPHI,
Ha KOTOPYIO OHA JEeHCTBYET.
Cwta naBieHuUs.

ITackans.
Hasnenue. Equnuia
nmasieHus — [Tackaneb.

Crioco0s! 1 U | maBneHwUs.
3HaYCHUE TaBICHHUM,
BCTpEYaroIIeecs B
MIPUPOC U TEXHUKE.

®opmyna p = 3

YMeHue nons30BaThCs
METO/IaMH HAyYHOTO
WCCIIEI0BAaHUS SBJICHUI
HPUPOJIBI, TPOBOJIUTH
HaOIIoNeHUS.
YMeHHe OTInyaTh sBICHUE
OT (HU3MYECKON BETUUHHBI,
JaBJICHUE OT CHJIBI.
[IpeoOpazoBriBaTh hopmMyTy
JaBJeHUs. BripaxkaTs crity u
[UIOIIAAb U3 POPMYJIBI
JaBJICHHS.

@opMUpPOBaHUE YMEHUN
BOCIIPUHHUMATb,
nepepadaTeIBaTh U
MIPEABIBISATh HHPOPMAITUIO B
CJIOBECHOM, 00pa3HOii,
CHUMBOJIMYECKOH (popmax.
AHanu3UpoBaTh U
nepepadaThiBaTh
MOJTyYeHHYI0 HH(OPMAIHIO B
COOTBETCTBHH C
MIOCTaBJICHHBIMU 3a/1a4aMu,
BBIJICNIATh OCHOBHOE
coJiepKaHue MPOYNTAHHOTO
TEKCTa, HaXOIUTh B HEM
OTBETHI HA TIOCTABJICHHBIC
BOIIPOCHI U U3J1araTh €ro.
DopMupOBaHHUE IICHHOCTHBIX
OTHOUIEHUH IpYT K ApYyTY,
YUHTEINIO;
OTHOIIIEHUE K (PU3UKE KaK
bIIEMEHTY 00IIIeUeIOBEYECKOM]
KYJBTYPHI.
Y4acTBOBaTh B TUCKYCCHH,
KpaTKO W TOYHO OTBEYATh Ha
BOITPOCHI.

Jatuuk naBneHus,
LITAaTHB, paboyas
€MKOCTb,
TpyOKa, THHEHKa
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Jlabopamopnan paboma
NelO
«3mepeHue naBiaeHus
TBEPJIOTO TeJia Ha OTopy»

OBnaxeTh HaBBIKAMU
WU3MEPCHHUS JIaBICHUS
TBEPAOIo Tejia Ha Omopy.

OBaieHre HaBBIKAMU
paboThI ¢ PU3HIECKUM
000opyIOBaHUEM.
CaMOCTOSTENFHOCTD B
MPUOOPETCHUY HOBBIX 3HAHUM]
Y IPaKTUYECKUX YMEHUH.

DopMUpOBaHUE YMEHUI
paboTath B Tpyrrie ¢
BBITIOJTHEHHUEM Pa3TMYHbIX
COIMAJIbHBIX POJIEH,
MPEJICTABIIATh U OTCTAUBATh
CBOM B3TJIS/IBI M yOEXKICHUS,
BECTH JIUCKYCCHIO.
Co0nroaTh TEXHUKY
0€30IaCHOCTH.
BBIICHUTE CIIOCOOBI
W3MEPCHHUS JaBJICHUS B OBITY
U TEXHHKE.
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JaBnenue rasa.

HpI/I"II/IHLI BO3HHUKHOBCHUA

ITackais, MeXaHU3M
JABJICHUS r'a3a Ha CTEHKU
cocyna.
1.Pa3nyBanue kamepsl o
KOJIOKOJIOM BO3YIITHOTO
Hacoca.
2.MI3MeHeHue JaBieHHs raza
MIPU U3MEHEHHUU €T0
TeMIepaTypsl Wik o0bemMa
ITpuunHa naBieHus rasa.
3aBUCUMOCTH JaBICHUS
JTaHHOM Macchl ra3a oT
o0BeMa IpH MOCTOSTHHON
teMrieparype. [Ipumenenne
CKaTOro BO3/AyXa —
OTOOMHBIN MOJIOTOK,
MTHEBMATUYECKUNA TOPMO3.
J: naBnenue rasa npu
JIBIYKEHUU TIOPIITHSL.

naBieHus raza. CyTh 3aKoHa

ra3a. 3aBUCHIMOCTh
JaBJICHUS Ta3a OT
TeMIlepaTypsl 1 00beMa
(Ipu MOCTOSIHHOM Macce).
[MpuHtmn padoTsl
0TOOMHOTO MOJIOTKA U
ITHEBMAaTHYECKOTO
TOpMO3a ( TEXHUKA)

Jasnenue rasza .Ilpuynnsl
BO3HUKHOBEHUS JABJICHHUS

[lonnmanue cmbicia
(U3NIECKNX 3aKOHOB,
PacKpBIBAIONINX CBA3b
U3YyYEHHBIX SIBJICHUM.

OOBSACHUTH 3aBUCUMOCTD

nepeaavy nqaBJICHUA
KUAKOCTBIO U Ta30M.

JIABJICHUS Ta3a OT €ro 00beMa|BUACTh Pa3Inine B CTPOCHUU
u Temmnepatrypbl. OObSICHUTH

B HECTAHIAPTHBIX CUTYAIIUAX,
OBJIAJICHUE PBPUCTUUCCKUMU
METOJaMH PEIISHUS TPOOIIEeM,
O00011aTh, AeIaTh BEIBOIHI,

BemiecTBa. Mcnoabp30BaTh
HOBBIE 3HAHUA IS
00BsICHEHNS HA0II0HaEMBIX
SIBJICHUM.
CaMOCTOSTEILHOCTD B
MPUOOPETCHUH HOBBIX 3HAHHM
U IPaKTUYECKUX YMEHUH.

(OcBoeHuE IPUEMOB JICHCTBUMH

Jatuuk naBneHus,
IITaTUB, paboyast
€MKOCTb,
TpyOKa, JInHelKa

3akon ITackams.

IMepenava naBnenus
JKHUJIKOCTh Y Ta30M. 3aKOH
ITackamnst. O0BACHEHNE
3akoHa Ilackans Ha oCHOBe

MKT.

3akon [Tackans

YMeHue moIb30BaThCs
METOJIJaMH Hay4IHOTO
HCCJICTIOBAaHUS SBJICHUHU
MPUPO/IBI, TIPOBOIUTH
HaOJIIOIEHUA.
BriBoauts u3
IKCTIEPUMEHTAIIBHBIX (PaKTOB
Y TEOPETUUYECKUX MOJIENEH
(hn3nyeckue 3aKOHEBI.

Pa3Butre MOHOJIOTHUECKOM U
TaIOrMUeCcKON peur, yMEeHUs]
BBIpaKaTh CBOW MBICITH U
CIIOCOOHOCTH BBICTYIIIUBATh
cobeceHIKA, IOHUMATh €ro
TOYKY 3PEHHUSI, IPU3HABATh
MpaBo JIPYroro 4eJoBeKa Ha
HMHOE MHEHUE.
MoTtuBanus
o0Opa3oBaTeIpHOM
JIeSITeJIBHOCTH HAa OCHOBE
JINYHOCTHO-

JlaTtuuk naBneHus,
LITAaTHB, paboyas
€MKOCTb,
TpyOKa, THHEHKa

OPHUEHTHPOBAHHOTO MOAXO0A,




YBA’)KCHUC K TBOPLAM HAYKHU U
TCXHHUKMH.
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JlaBneHue B )KUAKOCTH U
rase.
Paccmotpers npupony
JaBJICHHUA CTONI0a
JKUKOCTH, TPOBEPKA
Ka4ecTBa 3HaAHUH npu
pelIeHun 3a1a4

[lepenaua gaBneHus
SKUIIKOCTSIM M ra3aM.

Paznnune B IBMKEHUHU
qacTun, u3 KOTOpI)IX
COCTOSIT TBEP/bIC TEIA,
SKMIKOCTH U Ta3bl.
INepenava naBneHus
JKUIKOCTBIO U Ta30M.
3akon [Tackans.

BreiBoauTh u3
AKCIIEPUMEHTATBHBIX (haKTOB
U TEOPETUUYECKUX MOJIENEH
(hu3nyecKue 3aKOHEI.

dopmupoBaHHE YMEHUN
BOCIIPUHUMATb,
nepepadaTeIBaTh U
MIPEIBABISATh HHGOPMAIHIO B
CJIOBECHOM, 00pa3HOii,
CUMBOJIUYECKOH (hopmax.
AHanu3UpoBaTh U
nepepabaTeIBaTh
MOJTyYeHHYI0 HH(OPMAIHIO B
COOTBETCTBHUH C
ITOCTaBJICHHBIMU 3a1a4aMHu.
Brigensats ocHOBHOE
coliep KaHue MPOYUTAHHOTO
TEKCTa, HaXOIUTh B HEM
OTBETHI HA TTOCTABJICHHBIC
BOIIPOCHI M M3JIaraTh €ro;
yOEXICHHOCTh B
BO3MOXKHOCTH ITO3HAHHS
MIPUPOJIBI, B HEOOXOIUMOCTH
Pa3yMHOTO UCTIOJIE30BAHUS
JOCTUKEHUN HAYKHU U
TEXHOJIOTHH.
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Pacuer maBiienusa Ha qHO
¥ CTEHKH COCYIa.

Crioco0bI pacueTa JaBJICHUS
Ha JTHO ¥ CTEHKH COCY/Ia.

YMeHue npuMeHsTh
TEOpEeTHYECKHEe 3HAHUS 110

(usnyeckue 3a1aun Ha
HpI/IMeHeHI/Ie HOHyT-IeHHI)IX
3HAHUH.

(bI/IBI/IKC Ha IPaKTHUKE, peIIaTh

IIprnoOpeTeHue ombITa
CaMOCTOSITEIIBHOTO pacyeTa
(U3NUECKUX BETUYMH.
CTPYKTYPHPOBATh TEKCTHI,
BKJIIOYAs] YMEHUE BBIICISATH
TJIaBHOE W BTOPOCTEINEHHOE,

TJIABHYIO UJICI0 TEKCTA.
BricTpauBath
MOCJIe10BaTeNbHOCTh
COOBITHH.
Pa3BuTHE HaBBIKOB YCTHOTO
cyera.
IIpumeHeHue TeopeTHUECKUX
I0JIO’KEHUH U 3aKOHOB.
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Periienye 3agay Ha pacyceT

dopmyna 1is pacuera

Pemate KkauecTBEHHEIC U

DopMynHpoBaTh U




JaBJICHUS.

JaBJICHUS ) XKUJAKOCTH Ha JHO

" CTCHKHU CcOCyaa, CANMHHUIBI
HU3MEPCHHUA JaBJICHUSA.

KOJINYECTBEHHBIC 331a4H 110
Teme. PabortaTh B cucreme
Cu. [Ipou3BoauThH
npeoOpazoBanue Hopmy,
€IMHUI U3MEPEHHUS.
YMeTh IPUMEHSTh
TEOPETUYECKUE 3HAHUS T10
¢u3MKe HA IPaKTHKE, pellaTh
(busnueckue 3a1a9u Ha
MPUMEHEHUE MTOTYYCHHBIX
3HaHUM.

OCYHICCTBJIATH 3Talbl
peuicHud 3a1a4.

MotuBanus
o0pa3oBaTenbHOI
JIESITENIBHOCTH HA OCHOBE
JINYHOCTHO-
OPUEHTHPOBAHHOTO MOAX0/JIA.
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Coo0lmaromnye cocy/bl.

3aKOH COOOMIAIOIIUXCS
COCYJIOB JIJIsl OJTHOPOTHOM
JKUJIKOCTH U Pa3HBIX BHIOB
xkuakocteil. CyTb NOHATHA
co0O0IIaoIIMecs: COCYAbI,
JleficTBHE TTUTI03a, (hOHTaHA.
IToBenenune onHOPOAHOM
KHUIKOCTH B COOOIIAIONITUXCS
cocygax. 3aKkoH

JI0Ka3aTeIbCTBO. BhICOTHI
CTOJIOOB OJTHOPOJHBIX H
HEOTHOPOTHBIX JKUAKOCTEH B

COCYIIOB, BOJIOMEPHOE
CTEKJIO0, IIUIIO03.
1.PaBHOBecuE B

COOOIIAIOIINXCS COCYyIaxX
OJAHOPOJHOUN U
HEOJHOPOJHOM KUIKOCTEM.

2.Mojenb BOIOMEPHOTO
crekia (GoHTaHA.
3. Tabmuua «I1nro3».
4.Mopens QoHTaHa.

3naTh cyThb 3aKkoHa [lackamnst. | Coolmaromuecs cocyasl,
MOBEPXHOCTH OJHOPOIHOM

BOJIONIPOBOJI,
cuoH 10T PAKOBUHOM.
Pacnonoxenue
MOBEPXHOCTEHN
OJTHOPOIHOM KHJIKOCTH B
COOOIIAIOIIMXCS COCYJIOB, €r0| COOOIIAOIUXCS COCYax
Ha OJTHOM YPOBHE, a
HEOJTHOPOJIHOM — Ha
pasHbBIX. 3aKOH
COOOIIAIOIIUXCS COCYaX. | COOOMIAIOIIMXCS COCY/IOB.
[Ipumepsr coobmaromumxcs |[Ipumeps cooOmmaronuxcs| coOOIIAIONITUXCS COCYIOB B

COCYJIOB U MX
MIPUMEHEHHE.

YMeHHne U HaBBIKU
MPUMEHSTH TOJTy4YCHHBIE
3HAHUSA 71 O0BICHEHMS

MPUHIIUATIOB IEUCTBUA
BaKHEHIITUX TEXHUIECKUX
YCTpPOWCTB
Pemarts kauecTBEHHBIE U
KOJIMYECTBEHHBIE 3aJIauH.
OOOCHOBEIBATH
pacroiIoXeHne MOBEPXHOCTH

OJIHOPOJHOM KUJIKOCTH B

coo0miaromuxcs cocyax Ha
OJTHOM ypOBHE.

Amnanuns crmoco0oB
HCIIOJIb30BaHM

OBITY U TEXHHKE.
Hcnons3oBanue 3aKkoHa

peuieHus 3a1a4.

COOOIMIAIOIMINXCS COCYIOB IS

PasBuTHE MOHOIOTMYECKOU U
TMaOTHYECKOI peun, yMeHus
BBIPaXKaTb CBOM MBICIIH U
CIIOCOOHOCTH BBICTYIITUBATh
cobecelHUKa, [IOHUMATh €ro
TOUYKY 3pEHMS, IPU3HABATH
MIPaBo JAPYToro 4eJoBeKa Ha
WHOE MHEHHE.
CaMOCTOATENBHOCTD B
MproOpETEeHNH HOBBIX 3HAHUH
U MIPAKTUYECKUX YMEHUN.
IIpuBoauTH IPUMEPHIL,
CPaBHUBATh, 1€1ATh BEIBOJBI.
CpaBHHBaTh, aHATU3UPOBATD,
paccyXaath, 10Ka3bIBaTh.

41

Bec Bozayxa.

AtMocdepa. AtmochepHOe

DopmyJibl ISl pacuéra

OBnazieHrie YHUBEpcaThbHBIMH| PaccyxmaTh, TOKa3bIBaTh,




ATMocdepHOe naBieHue nasieHue. OMbITHI, THIPOCTAaTUYECKOTO y4eOHBIMU IEHCTBUSAMH Ha MIPUBOAUTDH TPUMEPBI.
MTOATBEPKAAIOIINE JTaBJICHUS U CHUJIBI npruMepax TunoTe3 Aist | GopMUpoBaHUE LIEHHOCTHBIX
CYIIIECTBOBaHHE JaBJICHUSI. OOBSICHEHNST N3BECTHBIX OTHOIIIEHHUH JIPYT K JIPYTY,
aTMOoc(hepHOTO AaBICHHUS. SBnenus, (axToB. YUHTEINI0, aBTOPaM OTKPBITHI
[Touemy cymecTByeT MOJTBEPKAAIOLIHE [IpousBoauTs U U300pETEHUH, pe3ysibTaTaMm
aTMocdepa. CBs3b INIOTHOCTH CYLIECTBOBAaHHUE npeoOpazoBanue Gopmy, 00y4eHusl.
BO3/yXa C BBICOTON U aTMoc(epHOTO JaBIICHHSI. €JMHHULl U3MEPEHUSI. KoMMyHHKaTHBHBIE YMEHHS
TEMIIEPaTYpPOM. Cuna nmpUTsSKeHHS K Hcnonp3oBanue 3HaHUH 00 | TOKJIAABIBATh O pe3yJIbTaTax
ITpu4rHBl BOSHUKHOBEHUS 3emile Kak IpUYUHA HU3MEHEHUH aTMOC(HEpHOTro CBOET'0 MCCIICIOBaHMS.
aTMOC(EPHOTO aBJICHUS. YBEIUYEHUS JaBJICHUA U €r0 BIUSHUA Ha
J1: nmpuHIMI necTBus aTMOC(EPHOTO JaBJICHHUS | CaMOYyBCTBHE YEIIOBEKA.
LIMPHLA, TUIETKY, [IpY yMEHBILIEHUH BBICOTHI
aBTOIIOMJIKU. Xa0THUYECKOE IBUKEHHUE
1.0mpenenenue Macchl MOJIEKYJ BO3yXa U UX
BO3/yXa. MIPUTSKEHNE K 3emile —
2.00HapyxeHHne YCIIOBUSI CYIIECTBOBAHUS
aTMoc(hepHOTO AaBICHHUS. 3eMHO# aTMoc(eph.
3.IIpuHuun nefdcTBUs TUBEpa
Y TIAIETKH.
N3mepenue CyTtb onsiTa Toppuuemu. Toppuuennu dopmupoBanne yoexneHus B| DopMmupoBaHUE YMEHUI
aTMocdepHoro nasnenus.| 1.0OmneIT ¢ Marnedypckumu CTOJNO PTYTH 3aKOHOMEPHOH CBS3U U BOCIIpUHUMATb,
OneiT Toppuyennu. MOy IIAPUSMHU. MM pT. CT. [I03HaBAaEMOCTH SIBICHUI nepepadaTeIBaTh U
2.CnaBnuBaHue IDIACTUKOBOM|  pTyTHBII OapomeTp, MIPUPOIBI, B 00BEKTUBHOCTH |TIPEIBABIATE HH(DOPMAITHIO B
OyTBUIKH TIOJT ACHCTBHEM Maraeoyprekue HayYHOTO 3HAHMUS. CJIOBECHOH, 00pa3HOMH,
aTMOC(EPHOTO aBJICHHS. MOJTyIIAPHS. [Nonw3oBathest popmynamMu | cumBoIMYECKOH Popmax.
3.HetictBue npucocku.  [MI3mepenne atmochepHOro JUTS BBIYMCIIEHUS AHanu3upoBats 1
4.Tabmmma «OmnsIT JIABJIEHUS] PTYTHBIM aTMoc(hepHOTO TaBICHMS. nepepabaTeIBaTh
Toppuaenmy. O0apomerpoM. BeranciieHne|O0BSICHATh PU3NUECKYIO CYTh{ TOyYeHHYIO HH()OPMAIIUIO B
OmnbiT Toppuuenm. aTMOc(epHOTro JaBiICHHS. omneita Toppuyesun. COOTBETCTBHH C
Brruucnenne armocdepHoro MOCTaBJICHHBIMHU 337a4aMH,
nasinenus B Ila. BBIIETISITH OCHOBHOE
ATMOchepHOe naBieHne Ha coJiepKaHue MPOYUTaHHOTO
Pas3INYHBIX BBICOTax. OMBITHI TEKCTa, HAXOAUTh B HEM
T'epuke. Pemenue 3amaun No OTBETHI Ha MTOCTaBJICHHbIE
95. BOIPOCHI U U3JIarath €ro.
JoObIBaTh 3HaHUS
CaMOCTOSITEIHHO, paboTaTh
WHAWNBUIYATBHO.




MortuBarus
o0pa3oBaTenbHON
JIEITEILHOCTH IIKOJIBHUKOB
Ha OCHOBE JINYHOCTHO-
OPUEHTUPOBAHHOTO MOAXO0a.
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Bapomerp-aneponn.
ATMocdepHOe naBieHne
Ha pa3JIMYHbIX BBICOTAX.

Haznavenue, ycTpolicTB 1
MPUHLUTIBI JeHCTBUS
OapomeTrpa — aHepoua
1.YcTpoiicTBO M MPUHIINII
neiicTBus 6bapomerpa-
aHepouna (mpudop u
TadIuIna).
2.M3MeHeHune noka3zaHui
OapoMeTpa-aHepona,
MOMEIIEHHOTO T10]T KOJIOKOJT
BO3AYIIHOTO Hacoca.

YCTpORCTBO ¥ MPUHITHIT
JeHCTBUSI TpUOOpa AJst
U3MEPEHHUsT aTMOC(HEPHOTO
JIaBJICHUS — OapoMeTpa-
aHepousa.

3aBHCHMOCTD
aTMOC(EpPHOTO AaBIICHUS U
TUIOTHOCTH BO3/[yXa OT
BBICOTBI HaJ 3€MJICH.

Bricotomertp.
[TpaBuia UCTOIH30BAHHUS
NpruOOPOB [T U3Mepe-
HUST aTMOC(EPHOTrO
TaBIeHus.

YMeHus 1 HaBBIKH
MIPUMEHSTh TOJTyYCHHEIE
3HaHUSA JJ1s1 O0BSICHEHUS

MPUHLUIOB I€UCTBUSA
BOKHEHUIITNX TEXHUIECKHIX
YCTPOKCTB.
[Tonk30oBaThCs GapoMeTpoM
JUTSL OTIPEICIICHHUSI TABJICHUS.

ILHaJIOFH‘ieCKOﬁ peun, yMCHUS]

Pa3BuTHe MOHOJIIOTHYECKOH U

BbIpakaTb CBOU MBLICJIN U
CMOCOOHOCTH BBICITYIIUBATD
cobeceTHNKa, TOHUMATh €To

TOYKY 3pEHHMs, IPU3HABATD
IpaBo JPyroro 4ejoBeKa Ha
MHOE MHEHHE.
CaMOCTOSTENIEHOCTD B
MpUOOpPETEeHNY HOBBIX 3HAHUH]
Y NMIPAaKTHYECKUX YMCHUH.
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ManoMmeTpsl.

YCTpoCTBO U IPUHLIMIT
JNEUCTBHA HKUAKOCTHOTO U
METaJIINYECKOTO
MaHOMETPOB.

J: )KUIKOCTHBIA MAaHOMETP.

TpyOuaTslit MaHOMETP
JKUAKOCTHBI MaHOMETD.
YCeTpoicTBO M IPUHLINIL

JEUCTBUS >KUJKOCTHOI'O U
METaJIIMYECKOr0
MaHOMETPOB
®opmyinbl AJ1 pacuéra
aTMoc(epHOTro JaBiCHHS.

YMeHus 1 HaBBIKA
MPUMEHSTH OJy4YECHHbIE
3HAHUS AJIs1 PELLCHUs
MPaKTUYECKUX 3a7a9
MOBCEIHECBHOM KU3HU.
OOBACHATH TIPHHIIAIT
JIEUCTBUS MAaHOMETPOB Ha
OCHOBE MOJTYYEHHBIX 3HAHUU.
Hcnonb3oBaTh panee
TIOJTyICHHBIC 3HAHUS B HOBBIX

CUTYaIHsIX.

®opMupoOBaHUE YMEHUN
paboTats B TpyrIie ¢
BBINIOJIHEHUEM Pa3IUYHBIX
COLMAJIbHBIX POJIEH,
MIPEACTABIATh U OTCTAUBATh
CBOW B3TJIS/IBI M yOEXKICHUS,
BECTU JUCKYCCHIO.
DopMyIHpPOBATH TPABUILHEIC
OTBETHI, aHATU3UPOBATH,
BBIJICIIATH TJIABHOE.
MortuBanus
o0pa3oBaTenbHOI
JeSATEIbHOCTH .
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Konmponvnan paboma
Ne3
sl uopocmamuuecxkoe u
ammocghepnoe
oaenenue,,

BelsiBiIeHUE YPOBHS
MOATOTOBKY y4alIuXcs
Y TUIIHYHBIX HEJOYETOB B
WU3y4E€HHOM MaTepuae

OsBnazeHre HaBBIKAMU
CaMOKOHTPOJISL U OLICHKU
pe3yIabTATOB CBOCH
JeSITEIIBHOCTH, YMEHUSIMA
MPEBUCTH BO3MOXKHBIC

pe3yJIbTaThl CBOUX JEHCTBUIL.




46

HacocC.

[TopiiHeBOH KUJIKOCTHOM

YeTpocTBO M IPUHLIMIT

ITopurHeBo# KUJIKOCTHBIN

o0ydeHwS.

q)OpMI/II)OBaHI/IC IOCHHOCTHBIX
OTHOIIICHHI K pe3yibTaTaM
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lMuppaBandeckuii mpecc

I[CﬁCTBPISI HacocCa

1.Tabn. «IlopurHeBoit
JKUJIKOCTHBIA HAcoC).
2.AHuManus aeicTBUS
Hacoca.

[IpuHuMnuansHOE

Hacoc.
YcTpoicTBO M NPUHLINIL
JIEHCTBUS TOPIIHEBOTO
AHJIKOCTHOI'O Hacoca.

YeTpoicTBO U MPUHIINIL

VYMeHHusa U HaBLIKU

YCTPOMCTB.
Hcnonb3oBath paHee

MIPUMEHSTH ITOJTyYEHHbIE
3HAHUSA 1719 O0BICHEHHS
MPUHLUIOB I€UCTBUA
BaXXHEUITNX TEXHUUYECKUX

IMOJIYYCHHBIC 3HAHWA B HOBBIX
cutyarusax. OObsACHATh
MIPUHITAT pabOTHI Hacoca.

MPENSTCTBUS HA MYTU
JIOCTHIKEHHUS 1IeTIEeH.
®opMupoBaHue

HUHTCJIJICKTYaJIbHBIX U

HpnnaraTL BOJICBBIC yCUJIUA
" IpeoaoJICBAaTh TPYAHOCTH U

IMMO3HABATEJIbHBIX UHTECPECOB,

TBOPYECKUX CIIOCOOHOCTEH.
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JlercTBUE KUJKOCTU U
rasa Ha IOTPY>KEHHOE B

YCTPOUCTBO Ipecca.
DopMyIIbl 4JIs pacyera
BBIUTPEIIIA B CUJIE.
VYcerpoiicTBo U AeiicTBre
THIPABINIECKOTO TIpecca.

Beiurpsim B cuiie
MOJTy4aeMbIid TIpU paboTe
mpecca.
1.Mopens
TUAPABINYECKOTO Mpecca.
2.AHUManus nelCcTBUS
mpecca.

HpI/I‘II/IHBI BO3HHUKHOBCHUA

IEUCTBUS
TUPABIMYECKOIO Mpecca.
IIpumenenue ero B
TexHuke. PopMyna
CUAPaBINYECKON MAIIUHBI,

BriTankuBaroias cuia.

VYMeHus U HaBBIKH

MPUHLUIOB I€UCTBUA
BOKHEUIINX TEXHUYECKU
YCTPOMCTB
OOBACHATH NPUHIIUI
JIEUCTBUS TUAPABINYECKO
MAalIUHBI.

IIpuBoaUTH IPUMEPHI
00J1aCTH IPUMEHEHHS

IMPUMCHATH NOJYUCHHBIC
S3HaHUA OJIA 00BbICHEHHS

FI/I,I[paBJII/I‘IeCKOﬁ MAalIruHBI.

[IpuoOperenue onbiTa

aHaim3a u oTdopa
UHpOpMAIIH C
X
HCTOYHHKOB U HOBBIX
WHPOPMAITMOHHBIX
TEXHOJIOTUI JUIsl pELICHUS
[I03HABATEIbHbBIX 331a4.
[IpuoOpeTenue 3nanwmit 00
HCIIOJIb30BaHUU
THIPABINYECKUX MAIINH B
TEXHUKE.
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CaMOCTOATCIBHOI'O IIOMCKaA,

HCIIOJIb30BAHUEM PA3JIMIHBIX

HHUX TCIO.

BBITAJIKWBAIOIICH CHJIEL.
Hamnpagnenue u BenuuuHa
BBITAJIKUBAIOIIECH CUJIBIL.
@opmyJty AJis ONpeeIeHUs
apXUMEIOBOU CUJIBL
TIpuyurHBI BOSHUKHOBEHUS
BBITAJIKMBAIOIIEH CHUJIBI.

yCJ'IOBI/ISI, IIpU KOTOPLIX TCJIO

Hanpasnenue u BenuuuHa

HpI/I‘{I/IHBI BO3HUKHOBCHUS
BLITaJ'IKI/IBaIOH_Ieﬁ CHJIBI.

BBITAJIKUBAIOIICH CUJIEL.

OOBACHUTH PUIMHBI
BO3HMKHOBEHHUSL.
BBITAJIKUBAIOLIEN CHJIBI.

Hcnonb3oBath hopmyty aist
pacuera apxuMe0BOIN CHIIBI.

YyacTBOBaTh B IUCKYCCHU,
KpaTKo ¥ TOYHO OTBEYaTh Ha
BOIPOCHI, HCIIOIb30BATh
CIPaBOYHYIO JINTEPATYPY U
JIpyTUe UCTOYHUKU
WH(POPMAITHHL.
HabmonaTs, paccyxnats,
Jenatb BeIBOABL. PaboTaTh B
nape. OLleHUBaTh OTBET

/luHamMoMeTp, IITATHUB
YHUBEPCAIbHBIN,
MEpPHBII IHIUHIP
(MeH3ypka),rpy3
LWIWHIPUYECKUH U3
CTaJlu, TPy3
WIMHIPUYECKUH U3
AIFOMUHHUEBOTO

CIlJIaBa, HUThb




TOHECT, BCILJIBIBACT. Pemenue

J: u3MeHeHue Beca Tena, npu

3amaun Ne 99,

MOTPYKEHHUH €TO B BOJY.

BreBoauTh u3

TOBapUIIIA.
Pa3ButHe quagoruyeckoit
pem/l, YMeHI/IH BBIpa)KaTL CBOY]
MBICJIH U CIIOCOOHOCTH
BBICITYIIIUBATh COOECETHHKA,
MOHUMATh €ro TOYKY 3pPCHUS,
MIPU3HABATH MIPABO JAPYTOro
YyeJI0BEKa Ha MHOE MHEHHE

[Ipuobperenue onbiTa

Junamomerp,
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3akoH Apxumena.

BriBog npaBuiia i1 pacuera
ApxumenoBoH CUIbI. 3aKOH

Apxumena.

OnbIT, MIUTIOCTPUPYIOIIUN
HaJIM4ue CUIIbI ApXUMea.

Pemenne 3amau Ne 104,

BeiBon dhopmystsr st
BBIYMCIIEHUS
ApXuUMen0BO# CUJIBL.
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AKCMIEPUMEHTAIBHBIX (haKTOB
Y TEOPETUYECKUX MOJIeei
(hU3UYECKUE 3aKOHBI.

YMeHHUsI IPUMEHSTh

CaMOCTOSATEIHHOTO TIONCKA,
aHanm3a u orbopa
WHPOpMAIIH C
WCIIOJIb30BaHUEM Pa3IUYHbIX
WMCTOYHHUKOB U HOBBIX
WH(POPMAITTOHHBIX
TEXHOJIOTUH JAJIsl peIeHHUS
MO3HaBATEIbHBIX 337a4.
MOTHBAILIUs 00pa30BaTEIbHON
JeSITEIbHOCTH .

[Ipuobpetenue onbiTa

IJTAHIPUYECKUN 13

LITaTUB
YHUBEpCaIbHBIM,
MEPHBIN [WIHHIP
(MeH3ypKa),rpy3

CTaju, Ipy3

IJTMHIPUYECKUN 13

ATIOMHUHHUEBOTO
cmiaBa, HUTh

/IluHaMOMETp, IITATHUB
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CoBepIIICHCTBOBAHHE
HAaBBIKOB pacueTa CHJIbI
Apxumena.

OtpaboTKa HABBIKOB pacyeTa
CHIIBI ApxuMena, paboThl ¢
equanamu CU.

TCOPCTUICCKUC 3HAHUS T10

¢dusnueckue 3agaum Ha
MNPUMCHCHUC MOJTYYCHHBIX

OCYHICCTBJIATH OTallbl
peuicHus 3a1a4.

cuera.

0TpaboTKa MPAaKTUIECKUX

HaBBIKOB IIPH PEILICHUH
3aj1ad.

¢$u3MKe Ha IPaKTHKE, PeIlaTh

3HaHuil. ®opMyaupoBatTh U

PaszButne HaBBIKOB YCTHOTO

CaMOCTOSTEIFHOTO MTOUCKA,
aHanm3a u 0TOopa
UHpOpMAIIH C
WCIIOJIb30BaHUEM Pa3INYHbIX

HCTOYHUKOB M HOBBIX
nH()OPMAITHOHHBIX

TEXHOJIOTHI JAJIsl peIeHNUs

MO3HABATEIbHBIX 3a7a4.

3amaBaTh BOMPOCHI,

YHUBEPCAIbHBIN,
MEPHBIA IUITUHAP
(MeH3ypka),rpy3
LWIMHIPUYECKUH U3
cTanu, rpys
HWJIMHIPUYECKUH U3
aJIFOMUHHEBOT' O
CILIaBa, HUTh

/IluHaMOMETp, IITATHUB
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Jlabopamopnasn
pabomake 11
,,JI3MepeHue

JICUCTBYIOLIEH Ha

BBITAIKHBAIOIIEH CHUJIbI,

OtpaboTka yMeHUii B
N3MEPCHHU CHUJIbI ApXI/IMeﬂa.

MIOTPYKEHHOE B

OBiaieHre HaBBIKAMU
paboThl ¢ PU3NUECKUM

TEXHUKY 0€30MacHOCTH.
CaMoCTOSATENBHO MPOBOU

obopynoBanuem. CoOmoaaTh

HEO0OXOqUMBIE IS
OpraHu3aIuu cOOCTBEHHON
EATEIIBHOCTH U

Tb COTPYAHHUYECTBA C

YHUBEPCAIbHBIN,
MEPHBIA IUITUHAP
(MeH3ypKa),rpy3
LWIMHIPUYECKUH U3
CTaJIH, TPY3

HN3MEPCHU, ACIIATh

NapTHEPOM.




JKHIKOCTH TEJIO,,

YMO3aKIIIOUEHUS,
IIPOBEPUTH OIBITHBIM IIyTEM
CIPaBENINBOCTh 3aKOHA
Apxumena.
CaMOCTOSTENBHOCTD B
[MprOoOPETEeHNH HOBBIX 3HAHHH
U IPAKTUYECKUX YMEHUH.

DopMyIHpOBaTh
cOOCTBEHHOE MHEHHE U
MO3HIINIO, APTYMEHTHPOBATh
1 KOOPJMHUPOBATH €€ ¢
MO3ULUSMH NTAPTHEPOB B
COTPYAHUYECTBE NPU
BBIPA0OTKE OOIIEro PelieHus
B COBMECTHOH JICATETLHOCTH.
CTaBUTh MPOOIIEMY,
BBIJIBUTATh THIIOTE3Y.

UATUHAPUYECKUAN U3
AJTFOMUHHEBOTO
CIIaBa, HUTh

52 IInaBaHue Temn. BriBO ycnoBus miaBaHus TEJIO TOHET YMeHUS U HaBBIKU dopMUpOBaHUE YMEHUN
TeJ, HOTPY>KEHHOTO B TENO TIIABAET MIPUMEHATH TOTy4YCHHBIC BOCIIPUHUMATB,
KHUJIKOCTb, TOTHOCTHIO U TEJIO BCIUTBIBAET 3HAHUSA IS PEIICHUS nepepabaTeBaTh U
YaCTUYHO. MIPaKTUYECKUX 3a/1ad MPeabsBISATE HHPOPMALHIO B
IIOBCEHEBHOM JKH3HH. CJIOBECHOM, 00pa3HOii,
AHamu3upoBaTh U CUMBOJIMYECKOH (popMax.,
nepepabaTrIBaTh BBIIETISITH OCHOBHOE
MOJYYEHHYI0 HH(POPMAILHIO B| colepKaHue MPOYNTAHHOTO
COOTBETCTBHU C TEKCTa, HAXOJUTh B HEM
MOCTaBJICHHBIMU 3a/la4aMHU. | OTBETHI HA TIOCTABJICHHBIE
BOIIPOCHI U U3JIaratTh €ro.
CaMOCTOATENBHOCTD B
MproOPETEeHNN HOBBIX 3HAHUM
Y IPaKTUYECKUX YMEHUH.
KoMMyHHKaTHBHBEIE YMEHHA
JOKJIAZBIBATh O PE3yIbTaTax
CBOETO MCCJIEJOBAHNSI.
53 Jlabopamopnas Pazutue npaktuueckux | 1.M3mepenue Beca tena B OBnanenue HaBpikaMu  |OBIIaJicHUE YHUBEPCaTbHBIMHA|/[HHAMOMETD, IITATHB
padomake 12 YMEHUI U HaBBIKOB PabOTHI C BO3yX€. paboThI ¢ PU3HIECKUM y4eOHBIMU JEHCTBUSAMM [UIS |  yHHBEpCAIbHBIN,
,,BbISICHEHHE yCIoBUH | ¢u3mueckumu npudopamu. | 2.M3mepenue Beca Tena B 000pyIOBaHHEM. 00BsSICHEHHSI U3BECTHBIX MEpPHBII IHIUHID
TUTaBaHUSA Tell,, Brruncienre norpenrHocTH. BOJIE. CaMOCTOSTENFHOCTD B (dakToB U (MeH3ypka),rpy3
3.Pacuer cuiia Apxumena. [IproOpeTeHUH HOBBIX 3HAHUM| SKCIIEPUMEHTATHHOM UATUHAPUYECKUAN U3
4.9kcnepuMeHTaNbHast U IPaKTUYECKUX YMEHUH. MIPOBEPKH BBIIBUTAEMBIX CHEIUAITBHOTO
IIpOBepKa 3aBUCUMOCTH | IIpon3BOANTE NpaBUIBHBIE TUIIOTES. IUIACTUKA, HUTb,

cuibl ApxuMesa oT
o0beMa Mmorpy>XKeHHOH
JaCTH TeJIa M OT MacChI

pacy€Thl, NOJIb30BATHCS
o0opymoBaHHEM, COOJOIATh
TEXHUKY 0€30IT1aCHOCTH.

CTaBUTH MPOOIIEMY,
BBIJIBUTATh THIIOTE3Y.
CaMOCTOSTETHHO TPOBOIUTH

TOBapeHHasi COJlb,
MayoyvKa Juist
TepeMeNINBaHAS




Tena.

5. Coopka
SKCIIEPUMEHTAILHON
YCTaHOBKHU.
6.3anuch pe3yabTaToOB
HU3MEPEHUN C yYeTOM
MIOTPELTHOCTEN.
7.1lpencraBieHue JaHHBIX
B BUJIE TaOJIAIIEL.

U3MCpPCHU, ACIaTh
YMO3aKIHOUCHUA
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[InaBaHue cynoB, BOAHBIN
TpaHCIIOPT.
BoznyxonnaBanue.

Ycnosus miaBanus ten. CyTh
MOHSTHS MOJTBEMHOMN CHJIBI.
1.IlnaBanne KopoOKU U3
(honpry.
2.MI3mMeHeHune 0caJKi MOAETH
CyJlHa TIpU U3MEHEHUU Beca

rpys3a.

[IpumeHneHue ycaoBuit
I1aBaHUuA TEJI AJIA
OTIMCaHUS TIaBaHUs
cynoB. BoguHblit
TPaHCIIOPT.
IIpumeHeHnme ycioBuit
TUTaBaHUS TEJN K TIABAHUIO
cynoB. BogousmenieHue.
Barepnunus, ocagka
TPy30MOAbEMHOCTH
AnpocTatbl
( BO3IyIIHBIE IIAPHI,
JUPIKAOIH,
crparoctaThl). [lomseMHas
cuia aspocrara. Pernenue
3amag Ne 119.

YMeHUs U HaBbIKU
MPUMEHSTH TIOTy4YCHHBIE
3HAHUS 1)1 O0BICHEHUS

MPUHIIUAIIOB TEUCTBUA
BOKHCUIITNX TEXHUIECKUX
YCTPOWCTB
obecnieueHus 0€30aCHOCTH
CBOEH KM3HU, OXPaHbI
OKpY>Karollle cpe/ibl.
O0OCHOBBIBATh YCIOBUS
TUTaBaHUS TeNl. Y METh
MPUMEHSITH (POPMYJIBI
YCJIOBHUS IIABAHUS TET B
Pa3IMYHBIX CUTYaIUAX.
IIpumeHsTh ycaoBus
TJTaBaHUS TEJ HA BOJC U B
BO3JIyXE.
IIpuBoauTH IpUMEPHI
HCIIOJIB30BAHUS YCIIOBHUS
IJIaBaHUS TEIN.

PasBuTHE MOHOJOTMYECKOM 1
[TMAJIOTMYECKON Pedr, yMEHMYs]
BBIpaXKaTh CBOM MBICIH U
CITOCOOHOCTH BBICTYIITUBATH
cobecenHUKa, IIOHUMATh €TI0
TOYKY 3pCHHS, IPU3HABATH
MPaBo JPYroro 4eloBeKa Ha
HMHOE MHEHUE.
OBI1ajicHrEe OCHOBaMU
peanm3anuy IpoeKTHO-
HCCIIeTOBATEIILCKOM
JIeATCIIbHOCTH.
Paccyxnars, aHanu3upoBars,
0000111aTh, [1€J1aTh BHIBOJIBI.
®dopMupoBaHUE IIEHHOCTHBIX
OTHOILIEHUH K aBTOpaM
OTKPBITUH, H300pETESHUIA,
yBa)KCHHE K TBOpIIAM HAayKH U]
TEXHHKH.
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Koumponwvuasa paboma
Neq
swApxumeodoea cuna,,

BrisiBnenne ypoBHs
MOJTOTOBKH YYaluXcs
Y TUIIMYHBIX HEIOYETOB B
N3yYCHHOM MaTepHase.

OcHoBHBIE GOPMYITBI U
TIOHSITHSI TEMBI.

OBnazieHre HaBBIKAMU
CaMOKOHTPOJIS U OTICHKH
pe3yJIbTaTOB CBOEH
JeSATEeIbHOCTH, YMEHUSIMU
MPEABUAETH BO3MOKHBIE
pe3yJIbTaThbl CBOUX JEHCTBUI.
DopMUpoBaHUE IIEHHOCTHBIX
OTHOIIIEHUH K pe3ybTaTaM




o0yueHwusl.

Paznen 4. Pa6ora u MmomHocTs ( 11 yacoB)
OcHoBHBIE BUBI 1eSITEILHOCTH YYEHHMKA: UCCIIC/IOBATh YCIOBHS paBHOBecHs peryara. M3mepsats paboty cuibl. M3mepsats MomiHocTs. M3mepsite KII1/{ HakmonHoM
mnockocTy. Beruncnare KIIJ[ mpocThix MEXaHU3MOB.
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Mexanudeckas padora.
MoOIIHOCTS.

CyTb NOHATHS MEXaHUYECKast
pabota. Exununpl paboTel B
Cu. ®opmyny pabOTHL.
Ompenenenne pabOTHI IPH
noxsemMe Opycka Ha 1 MeTp u
€ro paBHOMEpPHOM
MepEeMEIICHUN Ha TO Ke
paccTosiHue.

Pabora nocTosiHHOM CHITBI.
YcnoBust COBEpIICHUS
pabotsl. Enqunamnia paboThl.
®opmyna A=F - s
CyTb MOHATHS MOIIHOCTb.
Enununsl usmepenus B Cu.
DopmyIly MOITHOCTH.
OrnpeneneHue MOIIHOCTH
YYEHHKa, KOTOPBIH 3HaeT
CBOIO MaccCy U JITMHY IIara.

Mexanundeckas pabdoTa.
Enununs! nzmepenus
MeXaHHYeCKOH paboThI.
Pacuet paboTtsl myis
CITyJaeB:

a) Cuna u nepeMenieHne
COBIIAAAIOT 110
HaIpaBJICHHIO;

0) Cuia 1 nepeMerieHme
MIPOTHUBOIIOJIOKHO
HanpaBJICHbI;

B) Cuna u nepemenieHue
MEPHEHIUKYIISPHEL.

IIpuBoAUTH IPUMEDHI,
HCITIOJIb30BaHU TEXHUKN
pa3IUYHON MOIIIHOCTH,

CpaBHUBATB, A€J1aTh BBIBO/bI.

YyacTBOBaTh B AUCKYCCHH,

BOIIPOCHI, HCIIOJIB30BATh
CIIPaBOYHYIO JIUTEPATYPY.

u3mepenus B Cu.
[Tome30BaThCs popmymon
paboTHL.

KpaTKO U TOYHO OTBCYATH Ha

[IpeoOpa3oBbIBATh EAMHUIIBI

AJlIeKBaTHO OLICHUBATh CBOU
BO3MOKHOCTH JOCTHIKEHUS
LETN ONPEACIEHHON
CJIO’KHOCTH B Pa3INYHBIX
chepax caMOCTOSITEITEHOM
JEeSITENLHOCTH.
Pa3BUTHE MOHOJIOTUYECKOH U
JUAIOrM4ECKON pedn, yMEHUs
BBIpaXkaTb CBOM MBICITH U
CIOCOOHOCTHU BBICITYIITUBATh
co0eceTHUKa, TOHUMATh €r0
TOYKY 3peHHMs, IPU3HABATh
MIPaBO JPYroro 4ejoBeka Ha
MHOE MHEHHUE;
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IIpocThie MEXaHU3MBI.
Prruar. PaBHOBecHe cuin
Ha pblyare.

CyTh MOHSTHS POCTHIC
MEXaHU3MBbI, pblyar, Iie4o
CHJIBL. Y CJIOBHSI pABHOBECHSI
pbluara.
1.ITpocTteie MexaHu3MBI (6€3
PAacCMOTPEHHSI YCTPOKCTBA).
2.YcioBue paBHOBECHS
pbluara.

pbIvar - OJI0K, BOpOT
HaKJIOHHAs! TUIOCKOCTh —
KJIUH, BUHT
TJIEYO CHUTBI
TOYKA OTIOPHI
BBIUTPHIII B CHUJIE
[IpocTeie MEXaHUBMBI.
Ppruar. IInedo cuebl.

DopMHpOBaHUE
He(OpMaTBHBIX 3HAHUH O
MOHATHUSIX MPOCTON
MEXaHM3M, phlyar.
YMeHus 1 HaBBIKU
MNPUMEHSThH NOTyYEHHBIE
3HAHUA 1JI9 OOBSICHEHUS
MPUHLIMIOB AEHUCTBUS

YcnoBue paBHOBECUS

Ba)KHEHIIINX TEXHUYECKUX

®opMupoBaHUE YMEHUN
BOCIIPUHUMATb,
nepepabaTeiBaTh U
MPEIbsBISATH UHPOPMAIIHIO B
CIIOBECHOH, 00pa3HoH,
CUMBOJIMYECKOH (opmax.
AHaTM3UpOBaTh U
nepepadaThIBaTh MOMYYCHHYIO

I/IH(l)OpMaLII/IIO B COOTBCTCTBUU

Poruar ¢
KPETJICHUSIMH U151
Tpy30B, HA0OP
rpy3oB o 100 T,
JMHAMOMETP




pbiyara. MOMEHT CHIIBIL.
IIpaBuIO MOMEHTOB.
IIpocTeie Mmexanu3mel. 1x
MIPUMEPBHI.
Poruar. [IpaBumito peruara.
Beiurpsim B cune
MOJy4YaeMblid C TOMOUIBIO
pplyara. Peryar B TexHHKe,
OBITY, TIpHpOJIE.

YCTPOMCTB.
Onpenensars miedo CUIbI,

HaXOOWThb BBIMI'PBINI B CHUJIC.

C TIOCTaBJICHHBIMU 3aJ[a4aMH,
BBIJICTIITH OCHOBHOE
coliep KaHue MPOYNTAHHOTO
TEKCTa, HaXOIUTh B HEM
OTBETHI Ha MMOCTABJICHHBIC
BOMPOCHI ¥ M3JIarath €ro.
CpaBHHBaTh, aHATTU3UPOBAT,
JIeTIaTh BBIBOJIBI.
MOTHBaIUs 00pa30BaTEIbHOM
NIeATEeTLHOCTH HAa OCHOBE
JTUYHOCTHO OPUEHTHUPOBAHHOTO

MOAX0/1a;
YBa)XKEHHE K TBOpIIAM HAyKH U
TEXHUKH.
58 |MowmenT cwibl. Pergaru B|CyTh MMOHATHS MOMEHT CHITBL. MOMEHT CHJI VMeHus 1 HaBBIKU Pa3BuTHEe MOHOJIOTHYECKON U Ppruar ¢
TEXHHKE, OBITY U [IpaBuIO0 MOMEHTOB. NPUMEHSTh MOJYYCHHBIC | IMaTOTUYECKON peyun, yMEHUs | KPETUICHUAMHU IS
MIpHUpO/IE. EnuHUIEI MOMEHTA CHITBL 3HAHUS AJIS1 PEeLEHUs BBIpa)KaTh CBOU MBICIU U rpy30B, HA0OP
MpaKTUYECKUX 3a7a4 CIIOCOOHOCTH BBICITYIITUBATH rpy3oB o 100 T,
MTOBCETHEBHOM JKU3HMU. cobeceTHUKA, TOHUMATH €T0 JTUHAMOMETP
HaxonuTe MOMEHT CHITBI TOYKY 3pEHHS, IPU3HABATH
ITomp30BaThCS MPaBUIIOM | TPaBO APYroro YeloBeKa Ha
MOMEHTOB. WHOE MHCHHE.
59 Jlabopamopnasn Iens u X071 pabOTEHI. 1.OxcriepumenTanbaas | BrImonHATh TpeOboBanus k| OBnaieHne YHUBEPCATEHBIMHU Prraar ¢
padomahe 13 TpeboBanus K BEITOTHEHUIO

,»,BBISICHEHHE YCIOBHS
paBHOBECHS phIyara,,

nabopaTtopHOH paboTHI.
[IpaBuso MOMEHTOB. 3aKOH
paBHOBECHS pblyuara.
[IpaBuIO MOMEHTOB.
[TpoBepka mpaBuia Ha
npaktuke. HaBblku paboThI ¢
(uzngecKuMH IpUOOpaMH.

MpoBepKa
CTpaBeIMBOCTH MpaBHiIa
MOMEHTOB JUJISI pbIYara.
2. Coopka
AKCIIEPUMEHTATLHOM
YCTaHOBKHU.
3.3amuch pe3yabTaToB
U3MEPEHUN C y4EeTOM
MOTPEUTHOCTEN.
4.IlpencraBieHne TaHHBIX
B BUJI€ TAOIHIEL.
5. OdopmiteHue oTuera 1o

TIPOJICITaHHON pabdoTe.

nabopaTopHO# pabore,
MPOU3BOJUTH
npeoOpazoBanue GOPMYIIL.
IIpoBeputsb Ha onbITE
NPaBUIIO MOMEHTOB.

Jenate BeiBOEI. COOMIOIATH

TEXHHUKY 0€30I1aCHOCTH,
0TpabOTaeT HABBIKH

oOparteHust ¢ 1a00paTOPHBIM

o0opynoBaHHEM
Ha MpaKTHUKe yOenuTcs B
WUCTUHHOCTH MPaBUII
MoMeHTOB. IIpou3BoauTH

y4eOHBIMU IEHCTBUSAMU IS

00BsSICHEHHS U3BECTHBIX
(hakTOB ¥ IKCIIEPUMEHTAIBHON
IIPOBEPKU BBIJIBUTAEMBIX
runote3. CaMOCTOATENBHOCTD B
NpUOOPETEHNU HOBBIX 3HAHUN
U IPAKTUYECKUX YMEHUN.

KPETJICHUAMHE TS
rpy30B, HA0OP
rpy3oB o 100 T,
JAHAMOMETD




AKKYpPAaTHBIC 3allUCH.

«3010TOE» TIPABUIIO

CyTb MOHATHS TOJBHKHBIH,
HETOABHKHBIN OJIOK.
”30510TOE NPaBUIO”

MEXaHHUKH.

HemoasmxHbIi OI0K.
TTonBU>KHBIN OJIOK.
Borurpeim B cuite ¢

HCII0JIL30BAaHHEM OJIOKOB.

Hpyrue npocteie

MEXaHHU3MEL.

VMeHus 1 HaBBIKU
MIPUMEHSTE TTOTy9ICHHEIE
3HAHUS AJIS1 PEeLEHUs
MPaKTUYECKUX 3a]a4
TMOBCEIHEBHOM KU3HH.
BreBoauTs u3
AKCMIEPUMEHTAILHBIX (haKTOB
Y TEOPETUYECKUX MOJIeei
(hm3UYEeCKUE 3aKOHBI.
IIpousBoauts pacy€Tsl
paboTHI IPY UCTIONH30BAHUN
MPOCTHIX MEXaHU3MOB.
IIpakTyeckoe nposiBIIeHUE
«30JI0TOTO MPABUIIAY
MEXaHUKHU.

Pa3Butie MOHOJIOTHYECKOU U
MEXaHUKH

JUAIOrMYECKON pedn, yMEHUS
BBIpa)kaTb CBOM MBICIIH U
CHOCOOHOCTH BBICITYILIUBATh Ipy30B, HUTD,
cobeceqHUKa, [IOHUMATh €r0 JTUHAMOMETP,
TOYKY 3peHHMs, IPU3HABATh IITaTUB, INHEIKa
MIPaBO APYroro 4eroBeka Ha
MHOE MHEHHE.
MotuBanus 00pazoBaTenbHON
JIESITEILHOCTH Ha OCHOBE
JIMYHOCTHO OPHEHTUPOBAHHOTO
MOJXOAA.

ITonBwKHBIN U
HEIOABMKHBIN
010ku, Habop

1.M3MeHeHue HanpaBIeHUS]
JIEHCTBHS CHITBI C TIOMOIIIHIO
HETMOIBMKHOTO OJI0Ka
(OTCyTCTBUE BBHIUTPHIIA B
cuiie).

2.JleficTBHE OABMKHOTO
0Ji0Ka (HaTM4Yue BHIMTPHIIIA B
cuiie).

Koaddunment noneznoro| @opmyia padoTsl, ocHoBHbIe|  [lose3Has u monHas

PasBuTue TeopeTnueckoro [Ipuobperenne onbiTa IlItarus,
JIEeHCTBHUS. MOHATHS U onpeaenenust  |padota. KI1J] mexanusma. MBIIIUIEHUS] HA OCHOBE CaMOCTOSATEIHHOTO TIONCKA, MeXaHU4ecKas
teMbl. CyTh nonstus KIIJI, «30510TO€ MPaBUIIO (hopMupoBaHUs YMEHUIA.

aHanm3a u otbopa
IoJIe3Has U moJiHast padora. UH(pOPMAINH C
WCIIOJIb30BaHUEM Pa3INIHbBIX
HCTOYHHMKOB U HOBBIX
H(OPMAIIMOHHBIX TEXHOIOTUI
JUTS pEIIEeHNs] IO3HABATEIBHBIX
3ajad.
Pa6ota B mapax B auasore.
PasBuTne MOHOIOrMYECKON U
JUAIOrMYECKON pedn, yMEHUS
BBIpa)kaTb CBOM MBICIIH U
CHOCOOHOCTH BBICITYILIUBATh
cobeceHUKa, IIOHUMATh €T0
TOYKY 3peHHMs, IPU3HABATh
MIPaBO APYroro 4eroBeka Ha
HMHOE MHEHIE;
yBa)kK€HHE K TBOpIIAM HAyKu U
TEXHHKH.

CKaMbs1, OpYyCOK C
MEXaHUKI». KPIOYKOM, JIMHEHKa,
Ha0Op TPy30B,

JUHAMOMETP

YcranaBnmuBaTh GaKThI,
pa3nuyaTh IPUYHHBI H
CJIEICTBUSI, CTPOUTH MOJICIIN
Y BBIIBUTATH THITOTE3HI,
OTBICKUBATh
¢dhopmynupoBathb
T0Ka3aTeIhCTBA BHIIBUHYTHIX
runore3. OOBICHATH
JIECTBUE MEXAaHU3MOB Ha
OCHOBE TIOJTYYCHHBIX 3HAHUM.
BriBoauts u3
IKCTIIEPHUMEHTAIBHBIX (PaKTOB
Y TEOPETUUECKUX MOJENEN
(hmznyeckue 3aKOHEI.
Pemate 3amaun Ha “3omoroe
MIPaBUIIO” MEXaHUKH.
Onpenenars NoJae3HyI0 U
3aTpadeHHYIO padoTy.
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Pemenue 3amau na KITJ]
MPOCTHIX MEXaHU3MOB.

OTpaboTKa HABBIKOB
pelieHus 3a1a4 Ha

onpexaenenre KIIJ] npocTeix

MEXaHHU3MOB.

DopMyJIHpPOBATh U
OCYILIECTBIIATH 3TaIlbl
peleHus 3a1ad.
YMeHUs 1 HaBBIKU
MIPUMEHSThH NOTy4YEHHbIE

OBiasieHre OCHOBaAMH
peanu3anuu MpoeKTHO-
HCCIIEIOBATEIIHLCKOMN
JIeATEIILHOCTH.
®opMUpOBaHUE LICHHOCTHBIX

IIraTus,
MeXaHnJecKast
CKaMbs1, OPYCOK ¢
KPIOUKOM, JIMHEHKA,
Ha0op rpy30B,

3HAHUSA JJIS PELICHUS OTHOIIIEHUH APYT K APYTY, JUHAMOMETP
MPaKTHYECKUX 3a/1a4 yIUTENI0, aBTOPaM OTKPBITHI
IIOBCEHEBHOM JXKHU3HMU. n300peTeHn, pe3ynbpraTam
o0yJeHusl.
63 Jlabopamopnasn 1.13mepenue Beca npu OBnazieHre HABBIKAMU 3anaBaTh BONPOCHI, IlItatus,
paoomahe 14 TOMOIITY JUHAMOMETpA. paboThI ¢ PU3UIECKUM HEO0OXOIUMEBIE IS MEXaHH4YeCcKas
,,Omnpenenenune KIIJI npu 2.MI3mepeHnue cuibl TSATU 000pyIOBaHHEM. OpraHu3aluu cOOCTBEHHOM CKaMbsl, OpYCOK ¢
MOIbEME TeNa IO MIpY TOMOIIH CaMOCTOSTENBHOCTD B JIeSITENHOCTH U KpIOYKOM, JTHHENKa,
HAKJIOHHOW IIJIOCKOCTH,, JUHAMOMETpA. IIpUOOPETEHUN HOBBIX COTPYAHHYECTBA C MapTHEPOM.|  Habop rpy3o0s,
3.0mpenenenne KI1/{ 3HAHUM U IPAKTUYECKUX CtpouTh TIOTHYECKOe JAHAMOMETD
HAKJIOHHOM MIIOCKOCTH. YMEHHH. paccyKJeHue, BKII0Yaroee
4. Coopka OneHuBaTh rpaHULIbI YCTAHOBJIEHUE IPUYHHHO-
SKCIIEPUMEHTAIBHON | IOTPELIHOCTEN pe3yIbTaTOB CIIEJICTBEHHBIX CBSI3EH;
YCTaHOBKHU. n3mepeHuit. [Ipakrudeckoe OOBSCHATH MPOIIECCH U
5.3anuch pe3yabTaTOB | U3yYEHHE CBOMCTB MPOCTHIX | OTHOIIEHUS, BBISBISEMBIC B
U3MEPEHHH C YIETOM MEXaHHU3MOB. XOJI€ HICCIIEIOBaHMSL.
MOTPELIHOCTEN.
64 CoBepIIICHCTBOBAHHE OtpaboTKa HABHIKOB YMeHUs U HaBBIKU

HaBBIKOB pacyeTa paboThl
Y MOIITHOCTH.

BbIYMCJICHUSA SHEPIUHU,
paboThI, MOIITHOCTH

MIPUMEHAThH NOTYyYEHHbIE
3HAHUSA IJIS PELICHUS
MIPAKTUYECKUX 33129

MTOBCETHEBHOM XKHU3HMU.
3HaHUA 0 IPUPOJIE,

BOXHEWITNX (HU3HUECKIX

SIBJICHUI OKPY’KarolEero MUpa)

Y IOHUMaHHE CMBICTIa

(u3MUECKNX 3aKOHOB,

PACKpBIBAIOLINX CBA3b

U3YYEHHBIX SIBICHUM.

OcymiecTBIATh B3aUMHBIH
KOHTPOJIb U OKa3bIBaTh B
COTPYAHHYECTBE
HEOOXOTUMYTO
B3aMMOIIOMOMIb.
AJIEKBAaTHO HCIIOJIBb30BaTh PEUb
JUTS TUTAHUPOBAHUS U
pEryJISIUU CBOEH
JEeSITENbHOCTH.
OBnazeHne OCHOBaMU
peanu3anuu MpoeKTHO-
HCCIEN0BATENBCKOM
JEeSITENbHOCTH.
DopMUpPOBaHUE LICHHOCTHBIX
OTHOILUEHUH ApYT K IpYTy,
YIUTEII0, aBTOPaM OTKPBITHH U

N300pETCHUH.
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Konmponvnuaa paboma
Ne5
« Mexanuueckan
paboma u MougHOCHb.
IIpocmuie mexanuzmol»

BrisBrenue ypoBHs
MOJTOTOBKH YJaluXcs
Y TUTIMYHBIX HEJIOUETOB B
U3y4CHHOM MaTepuale.

OBnazeHue HaBBIKAMHU
CaMOKOHTPOJIS U OLICHKU
pe3yJIbTaTOB CBOEH
JeSTENBHOCTH.
YMeHus npeaBUACTb
BO3MOXHBIE PE3YIbTATH CBOMX
JIECTBUH.
DopMUpPOBaHUE LIEHHOCTHBIX
OTHOLIEHUH K pe3yJibTaTaM
o0OyueHusl.
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IloreHnnajabHas 1
KHHETHYECKAasi JHePTrus.
IIpeBpaiueHue 3Hepruii.

HUcropus Tepmuna
«3Heprus». Mexannueckas
dHEprus Kak puzndyeckoe
MOHSTHE, 0003HAYCHHE,
enuHUIBL. KuneTnaeckas
3HEprus, ee 0003HaYCHHE,
¢dopmyna. [ToTeHnuanpHas
SHEprusl, ee 0003HaYCHHE,
¢opmyna. CBsi3p pabOTHI 1
sHepruu. IIpaBuio pacuera
sHeprun. BeiBo opMyIibl
KHHETHUYECKOI SHEPTUH Tea,
ee aHaim3. BeiBoa hopMyitel
MOTEHITUAIEHOW SHEPTHH
Tena, MOJHATOro Hall 3eMIIEH,
ee aHanus. HyneBoe
MOJIOKEeHUE Tena. Pemenue
3amag tvna 77, 79, 81.

JleMOHCTpaIus: OIBIT MO
pucysky 27 (c. 39).

3HaTh: onpe/eNieHue
MEXaHUYECKOU SHEPTHH,
NOTCHIIMAIBLHON U
KHUHETUYECKOH HEPIUu.
YMeTb: BEIUHCIATH
MOTCHIUAIBHYIO U
KUHETUYECKYIO 3HEPIHUIO,
MIPUBOJUTH TPUMEPHI TEII,
o0agaronmx
MOTCHIIUAJIBHON WIH
KMHETHUYECKOU YHEPrUeH,
CPaBHUBATb DHEPTUU TEIL

Pasznuyaror BUBI 3HEPTUU.
IIpuBoasT npumepsl Ten,
o0JIaaronmx
MOTEHIIUAILHON U
KUHETHYECKOU SHEPTUeH.
Beruucnsitor 3HaueHue
sHeprun. CpaBHUBAIOT
sHeprud Teil. I[lonnmaror
3HAYCHNE 3aKOHA COXPAHEHMS
SHEPTUH T OObICHEHNUS
MIPOLIECCOB B OKPY>KAIOLIEM
Hac mupe. CpaBHHBAIOT
W3MEHEHHUE SHEPTUH MpU
JIBUKEHUU Tell.

dopMupoBaHUE YMEHUN
paboraThb B TpyIIIE C
BBITIOJTHEHUEM Pa3IIUIHbIX
COLMATBHBIX POJIEH,
MMpeACTaBIATL U OTCTaMBAaTh
CBOM B3TJIS/IBI M yOCXKICHUS,
BECTH JTUCKYCCHIO.
DopMyIHPOBATH MTPABHIBHBIC
OTBETHI, AHAJIU3UPOBATD,
BBIJICIISTH TJIABHOE.
MotuBarus 006pa3oBaTeIbLHOM
JeSITEHOCTH .
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COBepH_IeHCTBOBaHI/Ie

[loBTOpEeHNE MaTepHana 3a

CI/ICTeMaTI/BaI_II/If{

YMeHus IPUMEHSITh

I[aBaTI) OIIPEACIICHNUC




HaBBIKOB PELICHUS 3a1a4
3a Kypc 7 Krnacca.

Kypc ¢u3uku 7 Kinacca

W3YYEHHOT0 MaTepuaia
OCO3HAHHUE BAKHOCTH
(hm3udecKoro 3HAHUS.

TEOPETUYCCKUE 3HAHUS 110
(u3MKe HA TIPAKTUKE, peIIaTh
(hm3udeckue 3a1a9n Ha
MIPUMEHEHHUE MOJTyYCHHBIX
3HAHUH.

MOHATHUSAM.
CtpouTs Iornyeckoe
paccyxueHue, BKIIIoYaromiee
YCTAHOBJICHUEC TPUYUHHO-
CJIEICTBEHHBIX CBA3EH.
OcCyIEeCTBIATh KOHTPOIIb,
KOPPEKLIUIO, OLIEHKY JIEUCTBUI
napTHépa, yMeTh yOeKIaTh.
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Hmozosan
KOHmMpOabHaa padoma.

BelsiBiIeHUE YPOBHS
MOJTOTOBKH YJaIUXCs
Y TUIIAYHBIX HEJOYETOB B
HU3YyYEHHOM MaTepuae.

OsBnanenne HaBBIKAMU
CaMOKOHTPOJISI I OLIEHKU
pe3yabTaTOB CBOEH
NeSITETBHOCTH,
YMenus npenBUaeTh
BO3MOXHBIE PE3YJIBTaThl CBOMX
neicTBUiA. GopMUpOBaHHE
LIEHHOCTHBIX OTHOIIEHUH K
pe3yibTaTaM 00y4YeHHsI.
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