1.TlosicHUTEIbHAS 3ANMCKA

Cmamyc 0oKkymenma

PabGouast nporpamma no ¢pusuke 7 Kil. COCTaBJICHA B COOTBETCTBHHU ¢ DelepaibHbIM roCcyAapCcTBEHHBIM 00Pa30BaTeIbHbIM
crangaproMm: «®uzuka» 7-9 kiaccol (0a30Bblil YPOBeHb) H NPUMEPHBIX IPOrpamMMm 10 y4eOHbIM npeaMeram. ®uszuka. 7 — 9
KJaacceol: npoekT. — M. : IIpocBemienne, 2011. — 48 ¢. — (CtanaapTel BTOPOro MOKOJICHHUS). , HA OCHOBE padoyux MporpamMm
no ¢pusuke. 7 — 11 knacest / lHox pea. M.JI. Kopuesuu. — M. : HJIEKCA, 2012. , Ha 0cHOBe aBTOPCKHX NPOrpamMm ( aBTOpoB
A.B.Ileppimkuna, E.M. I'yrauk, I'.Sl. Msakumesa, Bb.b. byxoBuesa, H.H. Corckoro) c¢ y4derom TtpeOoBaHUH
I'ocynapcTBeHHOro 00pa3oBaTeJIbHOr0 CTAHAAPTA BTOPOro MOKOJICHUS.

[Iporpamma cOOTBETCTBYET 00pa30BaTEILHOMY MUHUMYMY COJIEp’KaHUSI OCHOBHBIX 00pa30BaTeNbHBIX MPOrpaMM U TpeOOBaHUSIM
K YPOBHIO IIOJrOTOBKHU y4aIlIUXCsl, O3BOJISIET paboTaTh O€3 NEPEerpy30kK B KJacce ¢ JeTbMH Pa3HOT0 YPOBHsI O0yUYEHMs U HHTEpeca
K ¢usuke. OHa No3BOJIAET CHOPMHUPOBATH Y YUAIIUXCS OCHOBHOM IIKOJBI JOCTATOYHO LIMPOKOE MpECTaBiICHUE O (PU3MUecKOn
KapTHUHE MUpA.

PabGouas InmporpaMma KOHKPCTHU3HUPYCT COACPKAHUC IIPCAMCTHBIX TCM O6pa30BaT€JII>HOFO CTaHdapTa W HOacCT pacIpeCaCIICHUC
y‘{€6HI>IX 4aCcoB II0 pas3aciiaM Kypca 7 xiacca ¢ Y4€TOM MCIK TIPCIMCTHBIX CBﬂ3CfI, BO3pPACTHBIX 0COOCHHOCTEM yYaaluxcs,

OIIpCaACIIACT MUHHMAaJIbHBIN Ha6op OIIBITOB, ICMOHCTPHUPYCMBIX YUHUTCIICM B KJIACCC U Ha60paTOpHBIX, BBIIIOJTHACMBIX YUAIITUMHCH.

Pabouas npozpammda 6blnoJjinAaent 06e OCHOBHbIE d)VHKI/H/lu.'

° NudopmanuonHo-MeToAuYecKass (PYHKIUSA TT03BOJISET MOTYUYUTh MPEICTABICHUE O IEJISIX, COAep KaHUH, 00IIeH
CTpaTeruu OOy4eHHUsI, BOCIIUTAHUS U PA3BUTH YUAIINXCS CPEACTBAMHU yueOHOT0 mpeamMeTra husuka.

o OpraHu3auMoOHHO-IUIAHUPYIOIIAS PYHKIUSA TPETyCMaTPUBAET BBIJCICHUE 3TAIOB 00YUYCHUS, CTPYKTYPHUPOBAHHE
y4eOHOTO MaTepHaia, OnpeIeJICHUE €ro KOTMUYECTBEHHBIX M KAYECTBEHHBIX XapaKTePUCTUK HAa KAXKIOM U3 3TAIOB, B TOM YUCIIE
JUTSL COZIEPKATENIbHOI'O HAMIOJHEHHS TPOMEKYTOUHOM aTTEeCTAlUU YUalIuXCsl.

B ocnose nocmpoenusi _npocpammoi JexcammnpuHIUIbI:CAHHCTBA, MNPEEMCTBCHHOCTH, BAapUHAaTHBHOCTH, BbIACJICHUA
MOHSATHUHHOIO AApa, 1€eATCJIbHOI0 10AXx0/1a, IPOCKTUPOBAHUA U CUCTECMHOCTH.




Cmpykmypa 0OKyMeHma

Pabouas nporpamma BKIIIOYAET JECATh Pa3/EeioB:

[TosicHUTENBHYIO 3aITUCKY

OO61ast XxapakTepuCcTHKa yueOHOT0o IpeIMeTa

I'padux peanuzanmu pabouei mporpaMmsl 1o Gpu3mke 7 Kiacc

OcHOBHOE cofep:KaHue MPOrpaMMBbl

VY4eOHble KOMIIETEHIIMU U CIIOCOOBI 1€ATEIbHOCTH

TpebGoBaHus K ypOBHIO IOJITOTOBKHU BBIMMYCKHUKA 7 Kjacca

Pe3ynbpTaThl OCBOEHUS Kypca (JIMYHOCTHBIE, METONPEAMETHBIE, TPEAMETHbIE)

Cucrema OLlEHKH

. Y4eOHO — METOIMYECKUN KOMILJIEKT

10 KanengapHo — TemaTrueckoe MjIaHUPOBaHUE B KOTOPOE BKIFOUEHBI: KOJbI DJIEMEHTOB COAEP>KaHUsI KOHTPOJIBHO —
U3MEPUTETBHBIX MATEPUATIOB U IPOBEPSAEMBIX YMEHUI KOHTPOJIbHO — U3MEpUTENbHBIX MaTepuanoB [ MA s 7-9 knaccoB Ha
KaXKJIOM YPOKe, OCHOBHBIE BU/IbI JAESTEIBHOCTH YUCHHKA ( HA YPOBHE yUeOHBIX JAEHCTBUI) MO BCEM TeMaM Kypca (pU3uKH,
TpeOOBaHUs K YPOBHIO MOATOTOBKY 00YYAIOLIMXCS HA KaXJI0M ypoke U ¢popmupoBanue Y Y], BUa KOHTPOJIS U UBMEPUTEIH,
JIOMalTHee 3a/1aHKe Ha KaXKJIbIM ypOK; MeJarornuyeckue CpecTBa 1 el Ha KKl ypOK, IPUOOPETEHHbIE KOMIIETEHLIUN
yJammxcs, 000py10BaHHE U JUAAKTUUECKUE MaTepraibl Ha KX bl ypOK, BHEYpOUHas s TEIbHOCTb.

CoNoarwdE

2.00wan xapakmepucmuka y4eoHo2o npeomema

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX MPUPOJBI, BBICTyIAs B KauecTBE y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUHN 00 okpy»karomeM mupe. OHa pacKpbIBaeT pojb HAYKH B SKOHOMHUYECKOM U KYJIBTYPHOM
Pa3BUTHHU OOIIECTBA, CIIOCOOCTBYET (hOPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHHUSI.
['ymanuTapHO€ 3HaueHWE (PU3UKH KaK COCTABHOW 4YacTH OOIIEro 0Opa30BaHUSI COCTOMT B TOM, YTO OHA BOOPY)KAET IIKOJIbHHUKA
HAyYHBIM METOJIOM MO3HAHUS, TTO3BOJISIIONIUAM MOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYXKAIOIIEM MHUPE.

3HaHne PU3NYECKUX 3aKOHOB HEOOXOAMMO JIJIsl U3YUYCHHSI XUMUHU, Onosoruu, pusudeckoit reorpadun, rexunonorun, ObXK.
[Ipu coctaBneHun JaHHOW paboueld MporpaMMbl  YYTEHBl pPEKOMEHAAIMM MUHUCTEpCTBa O0pa3oBaHUs 00 YCHUICHUH
MPAKTUIECKUN, YIKCIIEPUMEHTAILHOW HAMPABICHHOCTH MpenogaBanus (GU3UKH U BKIIOUCHA BHEYPOUHAsS JEATEIHHOCTb.
®du3rka B OCHOBHOM IITKOJIE U3y4aeTCs Ha YPOBHE PAaCCMOTPEHHUS SIBIICHUHN MPUPOJIbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (PU3UKHU
Y IPUMEHEHUEM ITHX 3aKOHOB B TEXHUKE M TIOBCEIHEBHON KU3HH.

H3yuenue dhuzurxu ¢ 0CHoéHOU WKOIE HANRPABICHO HA 00CMUICCHUE C1e0VIOuUX TeJIeH:




- pa3BUTUE MHTEPECOB U CHOCOOHOCTEW yyalluxcs Ha OCHOBE MepeJayd UM 3HAHMI U OMbITa MO3HABATEILHONM U TBOPYECKOMU
NEATEIIbHOCTH;

- NOHMMAaHHUE YYalllUMKCS CMBICIIAa OCHOBHBIX HAYYHBIX MOHATUHN U 3aKOHOB (DU3UKH, B3aUMOCBS3H MEX1Y HUMU;

- (hopmupoBaHue y yyamuxcs npeAcTaBieHuil 0 GU3NYECKO KapTHHE MUpA.

Hocmudicenue ymux yeneil odecneuusaemcs peuieHuem ciedyiouux 3aaau:

- 3HAKOMCTBO YYAIIUXCA C MemoOoM HAYYHO20 NO3HAHUSL U MEeMOOamu Uccie008anus OOBEKTOB U SIBICHUN PUPOIbL;

- MPUOOpETEeHUE yYaIlUMUCS 3HAHWA O MEXaHWYECKUX, TEIUIOBBIX, JJEKTPOMATHUTHBIX M KBAHTOBBIX SIBICHUH, (PU3NIECCKUX
BEJIMYMHAX, XaPaKTEPU3YIOIIUX 3T SBICHHUS,

- (hopMupoBaHUE y YyYalUXCSA VYMeHUll HabaoO0ams TPHUPOJIHBIC SBICHHUS U 8bINOJHAMb ONbIMbL, J1a00paTOpHBIE pabOThI U
IKCNEPUMEHMATIbHble UCCIe008aHUsl C UCTIONB30BAHUEM H3MEPUTEIBHBIX MPUOOPOB, WUPOKO HPUMEHSEMbIX 8 NPAKMUYECKOU
JHCUBHU,;

- OBIIQJICHHUE yUYAIIUMUCS TAKUMHU OOWEHAYUHbIMU NOHAMUAMU, KaK TIPUPOTHOE SIBJICHUE, IMAUPULECKU YCIMAHOBIEHHbI (haKkm,
npobiema, meopemuyeckuil 8b1600, pe3yaIbmam IKCNEPUMEHMATILHOU NPOBEPKU,

- TMOHUMAaHHWE YYallUMHUCS OTIWYMA HAYYHBIX JaHHBIX OT HEMPOBEPEHHOW HWHQPOpPMAIUH, NEHHOCTHHAYKH YOO081emMEOPEHUS]
OLIMOBYIX , NPOUZBOOHBIX U KYTILIMYPHLIX NOMPEeOHOCMeEll Yel08eKd

VYyeOnast mporpaMmma 7 Kjacca paccuutaHa Ha 68 yacoB , 1o 2 yaca B HeJIEIIO

Kypc 3aBepuiaercsi MTOrOBbIM TeCTOM, COCTABJICHHBIM COTJIACHO TPEOOBAHHSM YPOBHIO MOATOTOBKU BBIMTYCKHHUKOB OCHOBHOM
IIKOJIBI.



3.Fpad)ul< peanuzauuu padoueii npozpammsvl ho puszuxe 7 Kuacca

B ToM 4ncie Ha IMpumepHoe
KOJINY€ECTBO
Ne HaumeHoBanue Bcero Jara
CAMOCTOSITEJILHBIX
n/n pa3aesioB M TeM 4acoB | Ypoku JlaGopaTopHbie padoThl KontpoabHbie padoThl | KOHTP.padoT
paboT, TecToB,
3a4€TOB y4YalluXxcst
3 1 0
1 Beenenue 4 Nel «Onpenenenue 1eHsl AeneHUS 1
M3MEPUTEIHHOTO MPUOOpay»
4 1 1
[TepBoHauanbHBIC Kontponbhas padota Ne 1.
2 CBEICHUSI O CTPOCHUH 6 «IlepBoHauaIbHBIE 2
Ne2 «M3mepenue pasMepoB MaJbIX TEI
BEIECTBA CBEJICHUS O CTPOCHUHU
BEIIECTBA»
16 4 1
No3 «M3mepenune maccel Tenna Ha
PBIYAKHBIX BECAX)
. Ned «3mepenne oobema Tenay
3 B3anmonelictBue ten 21 P Kontposbnas padoTa Ne 2 6
No5 «Onpenenenue miIOTHOCTH o
« B3auMmopencTBue Tem»
BEI[ECTBA TBEPJOTO TEJIa»
No6 «I'panynpoBaHue Npy>KUHbI U
U3MEpPEHUE CUJI TUHAMOMETPOM)
18 2 1
No7 «OnpeneneHue BoITAIKABAIOIICH
Hasienue TBepabIX CHWJIBI, IEUCTBYIOIIEH Ha IIOT €HHOE B Konrtpomnsnaas padora Ne3
4 TeJ, KUJAKOCTECH H 21 ’ Yo Py P P R 6
4308 KUIKOCTH TEJI0» « [laBiieHue TBEpAbIX TeE,
Ne8 «BrIsicHeHHEe yCcIOBU MJIaBaHUS KUAKOCTEU U Ta30B»
TeJa B KUIKOCTH
8 2 1
Ne9 «BolsicHeHME yCI0BUS PaBHOBECHS
Pa6oTa. MouiHoCTb. Y P KontponsHas padota N4
5 11 pbIyaray 4
DHeprusi. « Pabota, Mo1IHOCTB,
Nel0 «Onpenenenue KIIJ[ npu noabeme SHEDISY
TeJa 0 HAKIOHHOMW MJIOCKOCTH P
6 [loBTOpEeHME 5 4 1 uroroBas
Hroro 68 u 53 10 5 19




4.0cnosnoe cooepIHCcanue npozpammol

Dusuka 1 GU3NYecKue MeToAbl U3yYeHUs NMPUPOAbLI

Quzuxka — Hayka o npupoje. Habmonenue u onvucanue Gpunyeckux siBjaeHuil. @u3nyeckuii skcnepuMenT. Mooenuposanue
A61eHull U 06vekmos npupoowvl. 3mepenue pusmyeckux BeluuuH. MexayHapojaHas cucreMa equHul. dusnueckue 3aKOHbI U
IpaHULlbl UX NMpUMEHUMOCTU. Ponb pusuku B dopmupoBaHuM HaydyHOM KapTuHbl Mupa.Hayunblii mMeron no3nanusa. Hayka u
TEXHHUKA
emoncmpauuu

- CcBODOOJHOE MaJIeHHuE TeNl
- KkosieOaHUs MasSTHHUKA
- TPUTSHKEHUE CTAJIBHOTO I1apa MarHUTOM
- CBEYEHHME HUTH DJICKTPUUECKOU JTaMIIbI
- DJIEKTPUYECKHE UCKPBI
IKcnepumennl
- HU3MEPEHHE PACCTOSTHUIM
- OIpe/eICHUE LIEHbI IeJIeHN IIKaIbl U3MEPUTEIBHOIO Tprbdopa
Bueypounasa deamenvnocmo
- BHECHUCTEMHBIE BEJIMYHHBI ( IPOEKT)
- U3MEpPEHUE BPEMEHU MEXAY yJlapaMu IyJbca

CTpoeHue u CBOIICTBa BellleCcTBa

Ctpoenue BemecTBa. OMBITH , JOKa3bIBAIOIINE aTOMHOE CTPOEHHE BelllecTBA. TeIIoBOe ABMKEHUE U B3AaUMOJICUCTBUE YaCTHIL
BeIlleCTBa. ATperaTHbIe COCTOSIHHUS BEIIeCTBA
HHemoncmpauuu
- nuddy3us B pacTBOpax U ra3ax, B BOJE
- MOJIEIb Xa0THYSCKOTO ABMIKEHUS MOJICKYJI B Ta3e
- JEMOHCTpAIMs pacIIUPEHUs TBEPIAOTO TeJla P HarpeBaHUH
IKcnepumennvl
- HU3MEpPEHHUE Pa3MepOB MaJbIX Tel
Bueypounasa deamenvnocmo




- B JIOMAIIHHUX YCJIOBUSX OIBIT IO OMPEICICHUIO pa3MepOB MOJIEKYI Macia
- BMECTE C OJJHOKJIACCHUKOM IIPOJICIIATh OTBIT: B3SITh YaChl C CEKYHIHON CTPEIIKOM,KYCOK IIarara, JMHEHKY, (JIakoH TyXOB U
BCTaTh B pa3HbIe yIiibl Kiacca. [IycTh Barm TOBapuIll 3aMETUT BPeMs U OTKPOET (hJIaKOH, a BBl OTMETUTE BPEMs,KOTIa
nmouyBcTByeTe 3amax. OObSICHUTH TaHHOE SBJICHUE, U3MEPUB PACCTOSTHHE.
- BBIpalIMBaHUE KPUCTAJUIOB COJHU WU caxapa( MpOeKT)

Mexannueckue iBJCHUSA

Mexanunyeckoe ABWkeHUE. OTHOCUTENBHOCTD ABMXKEHUs. Tpaektopus. [IyTe. PaBHOMepHOE nBrxeHne. Ckopoctsb. CpenHsis
CKOpOCTH
Hemoncmpauuu
- paBHOMEPHOE MPSIMOJIUHEWUHOE ABUKEHUE

- 3aBHUCHUMOCTb TPACKTOPHUHU JIBIXKCHUS TeJla OT BRIOOpA CUCTEMBI OTCUETA
Bueypounas oeamenvnocmso

- OmpejesIiCHUE CPEeIHEH JUIMHBI I1ara v orpejieieHue cpeHel CKOPOCTH ABMKEHHUS B KOy .CpaBHEHHE COOCTBEHHOTO MyTH

U niepeMenieHus 3a cyTku. CpaBHEHUE pe3yIbTaTOB MEXKY OAHOKIACCHUKAMHU

JAnnamuka

WNuepuusa. MueptHocTs TEn. B3anmoaeiictBue ten. Macca — ckansipHas BennunHa. [noTHOCTh BemecTBa. Cuila — BEKTOpHAs

BeJIWYMHA. [[BUKEHHE U CUJIBIL.
Cuna tsxectu. Cuna ynpyroctd. Cuia TpeHusl.
Hasnenune. Atmochepnoe nasnenue. 3axoH [lackans. 3akon Apxumena. Y cIoBus TUTaBaHUS Tell.
VYcnoBust paBHOBECUSI TBEPIOTO Tea
emoncmpauuu

- SIBJICHUE UHEPLUU

- CpaBHEHME MacC TeJl C IOMOIIbIO PABHOIUJIEYHX BECOB

- U3MEpEHHUE CUJIBI N0 Ae(POPMaIIUU TIPYKUHBI

- CBOMCTBA CUJIbI TPEHUS

- CJIO’KEHHUE CHUJI

- Oapomertp

- onbIT ¢ mapoM [lackans

- OIIBIT C BeAEPKOM Apxumena




IKcnepumenn bl

- U3MEpPEHHE MACChI Tela

- W3MEpEHUE MJIOTHOCTHU TBEPOTO Tela

- W3MEpEHUE MIIOTHOCTH KUJIKOCTU

- WCCJICIOBAaHUEC 3aBUCUMOCTH YJIMHCHHS CTAIbHON TPYKUHBI OT TPUIT0KCHHON CHJIBI

- HCCIIeIOBaHUE YCIOBUM pPaBHOBECHS phluara

- U3MepeHue ApXUME0BOMN CUIIBI
Bueypounasa deamenvnocns
HaOJII0/IeHHe UHEPTHOCTHU MOHETHI Ha JIUCTE Oymaru
OIpeJIeIeHHe MacChl BO3/lyXa B KJIacce U JoMa,CpaBHEHHE
JIoOMalllHee HaOII0eHue HEBECOMOCTHU
aHanu3 ( KpUTHYECKas OIEHKA) ra3eTHBIX MmyOnukamuii ¢ pusnyeckum coaepkanuem: [lerposa H. Kakue 6wiBatot Becwl// 1Or
Nel0 (95), 13 — 19 mapra , 2002 1.

- JIOMAIIHUK OTIBIT C KaTYIIKOW HUTOK M HAITMCAHKE COYMHCHHUHN O POJIM CHJIBI TPCHHMS B KU3HU OBITY CIIOPTE H T.IT ( MHHH —
POEKT)

- ONpEACIUTh BO CKOJIBKO pa3 JaBjieHHe TadypeTa Ha Mo O0JIbIe HOKKAMU, YeM CUACHUEM U JIaBJICHUE CUSIIEIO YICHUKA
Ka)JI0T0 KJlacca Ha CTYJI, CpaBHEHHUE

- TIOJIyY€HHE MBUIbHBIX ITY3bIpeil 1 0O0BsSICHEHHE, I0YEMY OHH UMEIOT IapooOpasHyto Gopmy

- 70Ma Ha GOKOBOI CTOPOHE BBHICOKOM 0aHKHU U3 -110J Koe MpoOUTh rBO3/IEM OTBEPCTHS Ha BhICOTax 3 6 U 9 cM. moMecTuTe
0aHKy B paKOBHHY IO/ KpaH M OTKPOUTE Tak 4TOOBI 00beM MOCTyNAIOUIEH BOIBI U BhITEKAIONIEH OB OJIMHAKOBBI MTPOCIEIUTE 32
CTpYHKaMHU OOBSICHHUTE.
- M3rOoTOBJIeHHE (POHTaHA

- 3aXOKEHHYIO CBEUYKY WM Oymary BHYTPH CTakaHa MOJEP KU BBEPX JHOM, 3aT€M OBICTPO IMOCTABUTh CTAKaH BBEPX JTHOM Ha
BO3/YIIHBIHN mapuk. OnuimTe HaOII0aaeMoe IBICHHE

- CKOHCTPYUPOBATh M U3TOTOBUTH J]03ATOP KUIKOCTH

- CKOHCTPYUPOBATh ABTOMAaTHUYECKYIO MOUIIKY IS KYp

- ompeJeseHre TNIOTHOCTA COOCTBEHHOTO Tela

- HaNMCaHWe WHCTPYKIMH K (pu3ndeckoMy 000pynoBaHuto( OBITOBBIC BECHI, JUHAMOMET))

Mexannueckasi JHeprus

Oueprusi. Kunernueckas sneprus. [loteHimansHas sHeprus. 3aKOH COXpaHEHUs MEXaHU4ecKoM sHepruu. [Ipocteie
MexaHu3Mbl. KoadumumeHT mose3noro aeicTBus



emoncmpauuu
- PEAKTUBHOE JIBH)KEHHE MOJEIH PAKEThI
- IPOCThIE MEXAHU3MBI
IKcnepumenn vl
- u3Mepenue KII/] HakIOHHOM MIIOCKOCTH
Bueypounasa deamenvnocmo
- KOHCTPYMPOBAHHE PHIYAKHBIX BECOB C UCMOJIb30BAHUEM MOHET ( MUHH MPOEKT)
- U3MEpEeHHEe MOIIHOCTH YYEHUKOB KJlacca MpU NnoabeMe noprdens u ee cpaBHeHne( MUHU MPOEKT)
- U3MEpEeHHUe C TIOMOUIBI0 MM JIMHEHKH I1JIeya pbluaroB HOKHUIL U KJT0Ya IBEPHOTO 3aMKa U ONPEIEIUTh BBIMTPHIILIA B CUJIE .

Bo3mooacnbie 3kckypcuu: OeXH 3aBOAOB, q)epMa, CTPOUTCIIBHBIC IIJIOITAIKH. MCJIBHI/ILIa, nokapHasa CTaHOuA, JUATrHOCTHYCCKUC
KaOWHETHI TTOJUKJIMHUKN WU 6OJ'IBHI/II_[BI.

IHoaroroska ouorpadguueckux cnpapok: ['.I'anuneii, 1.HetoTon, P.I'yk, b. [Tackane, 5, Topuuennu, Apxumen

IloaroroBka coO0IEHHH 10 3aJaHHOM TeMe:

BpoyHoBckoe nBmwxenue, Pons sBnenust nud@y3uu B )KU3HU PaCTEHUN U KUBOTHBIX, TPH COCTOSHHS BOABI B IPUPOE, 3aKOH
BCEMUPHOTO TAroTeHusi, Cuiia TSKECTH Ha Ipyrux miaHetax, [laccaxupckue naitHepsl, TaHKepsl U cyXxorpys3bl, [IpoMbiciioBbIe
cyna, Boennsie kopabinu, [Togsoausie oaku, Jlenokomnsl, Cyma Ha BO3AYIIHOW MOTYIIKE U MTOJBOIHBIX KPBLIbIX

Bo3Mo:kHBIE Mcc/ie10BaTeNIbCKHE NPOEKThI: POb CUIIBI TPEHUS B MOEH KU3HU, CHIJIA TPEHUS U BEIIOCUIIE, CUJIa TPEHUS Ha
KyxHe, Micrionb3oBanue guprxkadiieit Bo Bpems 1 u 2 MupoBoii BOWHBI U B HAIIIM JTHH., IEPCIICKTUBA UCTIOJIb30BAHUS HIIH
00pEeYEeHHOCTD.( U3rOTOBJICHUE MOJIETTU AUPUKAOIIS ), U3TOTOBIIEHUE aBTOMATUYECKOM MOUIIKH JIJIsl CKOTa, MIPOEKT - U3TOTOBIICHUE
dboHTaHA SIS TITKOJIBI




5.Yueonwvie komnemenuuu u cnocoowvl deamenvnocm

PaGouass nmporpamma mnpeaycmarpuBaer (GOpMHPOBaHME Y IIKOJIBHHMKOB 00mIey4eOHBIX yYMEHHH H HaBBIKOB,
YHUBEPCAJIbHBIX CINOCO00B JAeSTeIbHOCTH M KJIKYeBbIX KoMmNeTeHuui. [Ipuopureramu s MIKOIBHOTO Kypca (U3HKU Ha
ATare OCHOBHOT'O O0IIEro 00pa3oBaHUs SIBIISFOTCS

Ilo3nasamenvnan 0esamenbHOCHIb:
® HCHOJBb30BAHUC [UJIA IIO3HAHHA OKPYXKAMOICTO MHpPpaAa pPa3jIMdHbIX CCTCCTBCHHOHAYYHBIX MCTOIOB!: Ha6J'IIOI[CHI/IC,
N3MCPCHUC, SKCIICPUMCHT, MOICIIUPOBAHUC,
L4 (I)OpMI/IpOBaHI/IG YMCHI/Iﬁ pas3jinm4aThb q)aKTBI, TUIIOTEC3bI, IPUYUHBI, CJIICACTBUA, TOKA3aTCIbCTBA, 3dKOHBI, TCOPHH,
® OBJAaACHUC aICKBATHBIMU cnocodamMu peuicHUs TCOPCTUYCCKUX U SKCIICPUMCHTAJIBHBIX 3a1a4,
L4 HpI/IO6p€T€HI/I€ OIlbITa BBIABHWKCHUA THUIIOTC3 IJIA OOBSICHEHHUST M3BECTHBIX q)aKTOB )51 BKCHepHMCHTaHLHOﬁ IMPOBCPKU
BBIABUI'aCMBbIX T'HIIOTC3.

°
Hugopmauuonno-KOMMYHUKAMUBHAA 0eAMENbHOCHLL:
® BJIAJCHHUC MOHOJIOTUYECKOMN U I[I/IaJ'IOI“I/ILIGCKOI\/JI PC€YbIO, PA3BHUTHUC CITOCOOHOCTH IMOHUMATh TOUYKY 3PCHUA CO6CC€I[HI/IKa
" IIPHU3HABATH IIPABO HA NHOC MHCHUC,
¢ MHCIIOJIB30BaHUC IOJIA PCHICHUA ITIO3HABATCIIBHBIX U KOMMYHHKATUBHBIX 3a1d4 PA3JIMYHBIX HCTOYHHUKOB PIH(l)OpMaHI/II/I.

Pegprexcusnaa oeamenbnocmp:
® BJIAJICHHE HABBIKAMU KOHTPOJISI U OLIEHKHU CBOEH JEATEIIbHOCTH, YMEHUEM IIPEABUICTh BO3MOKHBIE PE3YJbTaThl CBOUX
JICUCTBUH:
e opraHm3aiusi yueOHOM eATEeIbHOCTH: MOCTAHOBKA 11€J1U, TIJTAHUPOBAHUE, OIPEICICHUE ONTUMAJIBHOTO COOTHOIICHHUS
1EJIA U CPEJICTB.
BbipaboTka KoMneTeH Ui :

OQoweoopazoeamenbHvix, SHAHUEBO-IPeAMETHBLIX( V4eOHO — MO3HABATEIbHAS U MHGbAPMAIIMOHHAS KOMIECTEHIIM)
v caMOCTOSATENFHO M MOTHBHPOBAHHO OPraHHM30BLIBATH CBOKO ITO3HABATEIBHYIO IEATEILHOCTH (OT MOCTAHOBKH €U [0
MTOJTYYEHHUS M OLICHKH PE3yJIbTaTa);




v/ HCIOJIb30BATh JIEMEHTHI IPHYMHHO-CIESICTBEHHOTO U CTPYKTYPHO-(QYHKIIMOHAILHOTO aHAIN3a, OTPEICIISATh CYIIHOCTHBIC
XApaKTEepPUCTUKN U3y4aeMoro oOBEKTa, pa3BEPHYTO OOOCHOBBIBATH CYXKICHHUS, JaBaTh OMNpPEACICHUS, MPUBOIUTH
JOKa3aTeIbCTBA;

v’ UCIIONIB30BaTh MYJIBTUMEIUMHBIE PECYPCHl U KOMIILIOTEPHBIE TEXHOIOTHM JUIi 0OpaOOTKH, IEpeaadr, MaTe MaTH3aliK
nH(popMaIK, Ipe3eHTalNN PE3yIbTaTOB TO3HABATEILHON U MPAKTUUECKOMN JEATEIbHOCTH;

v/ OLIEHMBAaTh M KOPPEKTHPOBATH CBOE IOBEJACHHUE B OKDPYKAIOIIEH Cpejlie, BHINOIHATH DKOJOIMYECKHE TpeOOBAaHUSA B
MPAKTUYECKOM JIEATEIIBHOCTU U IMOBCEIHEBHOW )KU3HMU.

Ilpeomemno-opuenmupo8anblX, penpoOyKmueHo —0eanmeibHOCMHLIX(COUUATIbHO — MPYO008AAU KOMNEMEHUUA JTUYHOCIHOZ0
CaMOCO8EePUEHCHIBO8AH )
v/ [OHMMAaTh BO3PACTAIOIIYIO POJIb HAYKH, YCHJIEHHE B3aWMOCBS3M M B3aMMHOIO BIIMSHHSA HAyKH W TEXHUKH, TPEBPAILICHUE
HAYKU B HEMOCPEJCTBEHHYIO MPOU3BOAUTENBHYIO CHITY OOIIECTBA;
v/ 0CO3HaBaTh B3aMMOJICHCTBHE YEIIOBEKA C OKPYIKAIOIIEH CPeIoif, BOBMOKHOCTH U CIIOCOOBI OXPaHbI IPUPOIBI;
v/ pa3BHBaTh MO3HABATEJIbHBIE MHTEPECHI U MHTEIUIEKTYAIbHBIE CIIOCOOHOCTH B IPOIECCE CAMOCTOSATENBHOTO TPHOOPETEHHS
(bu3MUECKUX 3HAHUM C UCTIOB30BAHUEM PA3IMYHBIX UICTOYHUKOB HH(POPMAIIMH, B TOM YHCII€ KOMIIbIOTEPHBIX;
v/ BOCIIUTBHIBATH YOEKIEHHOCTH B MO3UTHBHOU POJM (PU3UKH B KU3HH COBPEMEHHOTO OOIIECTBA, MOHWMAaHHE IMEPCIIEKTHB
Pa3BUTHUS SHEPTETUKH, TPAHCIIOPTA, CPEACTB CBSI3U U JIP.;
v’ OBIAJEBaTh YMEHUSIMH IIPUMEHATH MOIYUEHHBIE 3HAHUS JIJIs OOBSICHEHHS PAa3HOOOPa3HBIX (U3MUECKUX SBICHHIA;
v’ [IPUMEHATH MMOJYYEHHbIE 3HAHHUA W YMEHHUS IS O€30MaCcHOTO HCIIOJL30BAHMS BEIIECTB U MEXaHHU3MOB B OBITY, CELCKOM
XO35IUCTBE W NPOU3BOJCTBE, PEIICHUS NPAKTUUECKUX 3a7a4d B TMOBCEJHEBHOW KU3HM, MPEAYNPEKICHUS SBICHUH,

HAHOCSIIUX BPEJ 3/I0POBBIO UEJIOBEKA M OKPYIKAOIICH cpejie.
v

Ilennocmno — cmblc10601, 0OUWLEKYTbHYDHOU U KOMMYHUKAMUGHOU

v IOHMMaTh I[ICHHOCTHBIC OPUEHTAIIMN YIEHHKA, €r0 CIIOCOOHOCTh BUAETh M IOHUMATh OKPYKAIOIIUNA MUD

v’ yMEHHE yYEHHKA BHIOUPATH IIEJIEBBIE M CMBICIIOBBIE YCTAHOBKHUJIJIS CBOMX JICHCTBUI U TIOCTYIIKOB

v' TIproOpeTeHue OIbITa OCBOCHHS YYCHUKOM HAyYHOM KapTHHBI MHPa

v OBnajieHre crocobamMu B3aUMOJIEHCTBUS C OKPYKAIOIIUMHK U YIaJeHHBIMH JIFOJBMH U COOBITHAMH, YMEHHE 3a/1aBaTh BOIPOC
Y BECTHU JUCKYCCHIO, BJIAJICHUE PA3HBIMU COLIMATIBHBIMU POJIIMU B KOJUIEKTHBE

6.Tpe603auu}l K YPOGHIO ROO20MOBKU 8bINYCKHUKA {-20 Knacca




B pesyromame uzyuenus puzuxu yueHux 7 Kiacca 00JIHCEH.
3HATH/IOHUMATH
Cmoicn nonamuit: hpusndeckoe siBieHue, (U3NYECKuil 3aK0H, BEIIECTBO, B3aUMOJICHCTBHE, aTOM;

Cmuicn ¢pusuueckux genuuun: MyTh, CKOPOCTh, Macca, INIOTHOCTh, CUIIA, JaBJI€HUE, pad0Ta, MOIIHOCTb, KUHETUYECKasl SHEPIus,
MOTEHLMAJIbHAS SHEPTHsl, KO3OP(ULUEHT MOJIE3HOr0 IEUCTBUS;

YMmern:

Onucwvieams u 00vaAcHAmMb GU3NICCKUE SIBICHUS: PABHOMEPHOE MPSMOJIMHEWHOE ABM)KCHUE, TTepeIady JAaBICHUS KUIKOCTIMH 1
razamu, a1uddy3uio;

Hcnonvzoeams Gusznyeckue NpUOOPHI U M3MEPUTEIbHBIC MHCTPYMEHTBI JUISI M3MEPCHUS (U3MUCCKUX BEJTUYHH: PACCTOSHUSA,
IPOMEKYTKA BPEMEHH, MACChI, CHJIbI, JaBJICHUS;

Ilpeocmaenamey pe3ynromamsl V3MEPEHUH C TOMOIIBI0 Ta0NHIl, TPaQUKOB W BBISABIATH HAa JTOW OCHOBE SMITUPHUYECKUE
3aBUCUMOCTH: ITYTH OT BPEMEHHM, CHJIbI YIIPYTOCTH OT yJIJTMHEHUS MPYKUHBI, CUIIBI TPSHHSI ¥ CHJTBI HOPMAJIBHOTO JIABJICHUS;
Buipasicams pe3ynsmamot u3MepeHuil 1 pacueToB B equHUIaX MexmyHapoaHoi cucrembl CU;

Ilpueooums npumepsl IPAKTHIESCKOTO UCIIOJIB30BaHUS (PU3NUYSCKUX 3HAHUH O MEXaHWYCCKUX, TCTUIOBBIX U 3JIEKTPOMArHUTHBIX
SIBIICHUSX;

Pewams 3a0auu Ha NpUMEHEHUE U3yUYSCHHBIX PU3NYECKUX 3aKOHOB;

Ocywecmenams camocmoamenbHvlilt nouck THPOPMAINH €CTECTBEHHO-HAYYHOT'O COJIEP)KaHUSI C MCIIOB30BAHUEM Pa3ITUIHBIX
UCTOYHHUKOB ( Y4eOHBIX TEKCTOB, CIPABOYHBIX M HAYYHO — TIOMYJISAPHBIX HW3JAaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
HNutepHera), ee 06pabOTKy U MpeCTaBICHUE B pa3InYHbIX (popMax ( CIIOBECHO, C TIOMOIIBIOUCYHKOB);

Hcnonvzoeams nipuoOpeTeHHBIC 3HAHUS U YMCHHS 8 NPAKMUYECKOU OesimelbHOCHU W TIOBCETHEBHON KU3HU ISl 00eCTieYeHUs
bezonachocmu 8 npoyecce JHcuHeOesImebHOCHU, UCTIONB30BaHUS TPAHCIIOPTHBIX CPEJCTB, PAlMOHATLHOTO MPUMEHEHHSI TIPOCTHIX
MEXaHU3MOB

Dopmuposanue yHUBEPCATbHBIX YUEOHBIX OCUCHBUIL

ITepemeHsbl, TPOUCXOAAIINE B COBPEMEHHOM 00IIIeCTBE, TPEOYIOT YCKOPEHHOTO COBEPIIICHCTBOBAHUS 00pa30BaTEILHOIO
MIPOCTPAHCTBA, OTPECIICHHS TIeJIel 00pa30BaHMsI, YIUTHIBAIOIINX TOCYAApPCTBEHHBIC, COIIMABHBIC U JIMYHOCTHBIC TOTPEOHOCTH H
MHTEpeCHl. B CBsI3U ¢ 3TUM NPUOPUTETHBIM HAMPABICHUEM CTAHOBUTCSI 00ECIIEUEHUE PA3BUBAIOIIETO MOTEHIIMAIA HOBBIX
o0Opa3oBaTeIbHBIX CTAaHAAPTOB. Pa3BUTHE IMYHOCTH B cUCTEME 00pa30BaHUs 0OECIIEYMBACTCS, TIPEKIE BCETO, Yepes
dbopmupoBaHue yHUBEpcalbHbIX YueOHbIX neiicTBuit (Y'Y []), KoTopble BHICTYAIOT HHBAPUAHTHOW OCHOBOM 00pa30BaTEIbHOIO U



BOCIIUTATENBHOrO nporecca. OBlaieHne yYalllMMUACS YHUBEPCAIbHBIMHU YUYEOHBIMU JEHCTBUSMUA BBICTYIAET KaK CIOCOOHOCTBH K
CaMOPa3BUTHIO U CAMOCOBEPIICHCTBOBAHMIO ITyTEM CO3HATENBHOTO M AKTUBHOI'O IIPUCBOEHUS HOBOT'O COLIMAJIBHOTO OTIBITA.

YV ]Ico31at0TBO3MOXKHOCTh CAMOCTOATEIBLHOIO YCIEITHOIO YCBOCHUSI HOBBIX 3HAHUM, YMEHUNM U KOMIICTEHTHOCTEN, BKIIIOYas
OpraHM3alHI0 YCBOCHUS, TO €CTh YMEHUS YUUTHCA.

B mupokoM 3Ha4eHUH TEPMUH «yHHUBEpPCaJbHbIE YyUYeOHbIEC JEHCTBUS O3HAYAET YMEHUE YUUTHCS, T.€. CIOCOOHOCTh CYObEKTa K
CaMOPa3BUTHIO U CAMOCOBEPIICHCTBOBAHMIO ITyTEM CO3HATEIBHOTO M AKTUBHOI'O MIPUCBOEHUS HOBOT'O COLIMAJIBHOTO OTIBITA.

B Gosiee y3koM (COOCTBEHHO MCUXOJOTMYECKOM 3HAUEHUH) TEPMUH «yYHUBEPCAIbHbIE yUeOHbIE IEUCTBUS» MOXKHO OMPENEIUTh KaK
COBOKYITHOCTb CITOCOOOB ACHCTBUS yyallerocs (a Takyke CBA3aHHBIX C HUMU HaBBIKOB yueOHOU paboThl), 00ECIeUHBAIOLIUX €T0
CIIOCOOHOCTh K CAMOCTOSATEIIbHOMY YCBOEHHUIO HOBBIX 3HAHUM U YMEHMI, BKIIIOUasi OpraHU3aliiio 3TOro Ipolecca.
YHuBepcajibHble yueOHble aeiicTBud (Y Y ]l) noapasnensrorcs Ha 4 TpynIibl: peryiasTUBHbBIC, TUYHOCTHBIE, KOMMYHUKATUBHbBIE U
MIO3HABATENbHBIE.

®opmuposath Y Y]l Ha ypokax PU3UKK MTPU M3YUYSHUH KOHKPETHBIX TEM IIKOJBHOTO Kypca B 7 kiacce otpakeHsl B KTTI.
Pe3yabTaToMm ¢popMupoBaHMsT YHUBEPCAJIbHBIX YUeOHBIX AeHCTBUI OyAYyT SIBJASATHCAYMEHMS:

e TIPOW3BOJILHO M OCO3HAHHO BJIAJETh OOIIMM IIPUEMOM pEIIeHUsT YIeOHBIX 3a]1a4;

e HCIOJIB30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA, B TOM YHCJIC MOJICIIM U CXEMBI JIS PEIICHUS yUeOHBIX 3a]1a4;

e YMETh OCYIIECTBIIAThH aHATU3 O0OBEKTOB C BBIJICICHHEM CYIIECTBEHHBIX M HECYIIIECTBEHHBIX MPU3HAKOB,;

e YMETh OCYIIECTBIIITH CHHTE3 KaK COCTABJICHHUE IEJIOTO U3 YacTeH;

e YMETh OCYIIECTBIIATh CPAaBHEHHE, KIACCU(DHUKAIIUIO TI0 3aJJaHHBIM KPUTEPHSIM;

e YMETh YCTAaHABIUBATH NPUYMHHO-CIICICTBEHHBIE CBS3H;

e YMETh CTPOUTH PACCYXKACHUSI B (OPME CBS3HU MPOCTHIX CYKIACHUN 00 00BEKTE, €r0 CTPOCHHUH, CBOMCTBAX U CBI3SX;

e BJIQJCTHh OOIIUM MPUEMOM PEIICHHS YUeOHBIX 3a]1a4;

e CO37aBaTh U MPEOOPA30OBHIBATH MOJICIIH M CXEMBI JUIS PEIICHUS 3a/1a4,

e YMETh OCYIIECTBIIATH BEIOOp Hanboee 3 (PEKTUBHBIX CIIOCOOOB PEIICHHUS 00pa30BaTEIBHBIX 3a7a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUM.



7.Pe3VJlbmambl oceoeHusn Kypca puzuxu

Juunocmuvie pe3yibmamaoi:

- popmMupoOBaHUE MO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYaJbHBIX U TBOPUECKUX CIMOCOOHOCTEHN yyamuxcs;

- yOeXJAeHHOCTh B BO3MOXXHOCTH MO3HAHUS MPUPOJbI, B HEOOXOJUMOCTHU PA3YMHOTO MCIOJb30BaHUS JOCTUXKEHUHN
HAYKHU U TEXHOJIOTHH JJIs JajdbHEUIIEro pa3BuTHs Y€JIO0BEYECKOTO 00IEeCcTBa, yBaXKEHUE K TBOPLIAM HayKH,
OTHOILIEHHUE K (U3HKE KAK K AJIEMEHTY 00IIe4YeIOBEYECKON KYIbTYyPHI;

- CAMOCTOSITEIbHOCTh B MPUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUMH;

- MOTUBalNMUA 00pa30BaTENbHOMN AEATEIBHOCTH MIKOJIbHUKOB HA OCHOBE JMYHOCTHO OPUEHTUPOBAHHOTO MOAX0/1a;

- popMupOBaHME IEHHOCTHBIX OTHOMICHUHW KAPYT APYTY, YUUTEIIO, aBTOPAM OTKPBITHH U U300pETEHUH, pe3ylbTaTamM
o0ydeHwusl.

Memanpeodmemuuvle pe3yibmamuls

- OBJIQJICHUE HAaBbIKAMHU CAMOCTOSTEJIbHOTO MPUOOPETEHUS HOBBIX 3HAHUN, OpPraHU3aIlMU YUYCOHOU JesATEIbHOCTH,
MOCTAHOBKHU II€JIel, MIaHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKHU PE3YJIbTATOB CBOEH NE€ATEIBHOCTU, YMEHUAMU
NpeaBUIETh BO3MOXHBIEC PE3yIbTAaThl CBOUX JICHCTBUMN;

- MOHUMaHUE PA3JIUUYUN MEKAY UCXOTHBIMHU (aKTaMU U THUIIOTE3aMH JJIsI UX OOBSCHEHHS, TEOPETUICCKUMHU
MOJIEJISIMUA U peabHBIMH 0O0bEKTaMU, OBJIaJI€CHUE YHUBEPCAIbHBIMU YUCOHBIMHU JECHUCTBUSAMHU HA IpUMEpPaX THIIOTE3
U1 00BSICHEHUS U3BECTHBIX (DAKTOB U DKCIIEPUMEHTAIbHOM MPOBEPKHU BBIJIBUTAEMBIX TUIIOTE3; pa3paboTku
TEOPETHUUYECKUX MOJEJICH NPOLECCOB UJIN SIBICHUU;

- IpruOOPETEHUE OMbITA CAMOCTOSTEIILHOTO MTOMCKA, aHalin3a U 0TOopa HHPOPMAIIMU C UCITOJB30BAHUEM Pa3JIHUYHBIX
UCTOYHHUKOB U HOBBIX HH()OPMAIIMOHHBIX TEXHOJOTHUH IS pPEIICHUS IMOCTABJISHHBIX 3a]a4;

- popMHUpOBaHUE YMEHHH BOCIIPUHUMATH, IepepadaTeiBaTh U NPEABABIATh, HHPOPMAIIHIO B CIIOBECHOM, 00Opa3HO,
CHUMBOJIMUECKOUN (hopMax, aHAJIM3UPOBATh M MepepadaThiBaTh NOJYUCHHYIO HH(OpPMAIIUI0O B COOTBETCTBHH C
MOCTaBJIEHHBIMH 3aJ1a4aMHU, BBIJIECIATh OCHOBHOE COJICPKAHUE NPOYUTAHHOI O TEKCTA, HAXOAUTh B HEM OTBETHI HA
MOCTaBJEHHBIC BOMNPOCHI U U3JIaraTh €ro;

- pa3BUTHUE MOHOJIOTUYECKON M THUAJIOTUYECKON PeYH , YMEHHUS BbhIPAKaTh CBOU MBICJIU U CIOCOOHOCTH BBHICIYIIUBATH
cobeceqHUKA, MOHUMATh €r0 TOUKY 3peHUs, MPpU3HABATh MPaBO APYroro 4YeJIoBEKa HAa UHOE MHEHHUE;

- OCBOCHHME MPUEMOB JEUCTBUM B HECTAHIAPTHBIX CUTYyallUAX, OBJIAJECHUE IBPUCTUYECKUMHU METOJAMHU PECIICHUS
npooiuewm;




- popMupoBaHue yMeHUN paboTaTh B IPYIIE C BHIMOJHEHUEM PA3JIMYHBIX COLIMANBHBIX pOJeH, IPEeCTaBAATh U
OTCTAauBaTh CBOU B3TJIAJbl U YOCXKIEHUS, BECTU JUCKYCCHUIO

Ilpeomemnuule pe3yiomanboi:

- 3HaHUS O MPUPOJE BAXXHEUIMMNX PU3NIECKUX SABJICHUN OKPYKAIIIET0o MUpa U MOHUMAaHUE CMbIcTa (U3UUECKUX
3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUECHHBIX SIBICHUN;

- YMEHHUS MOJbh30BATHCS METOJAMHU HAYYHOTO MCCJIEIOBAHUSA SIBJICHUU MPUPOABI, TPOBOJUTH HAOTIOACHHUS,
IUIAHUPOBATH U BBIMIOJIHATH DKCIIEPUMEHTHI, 00pabaThiBaTh pe3yiabTaThl U3MEPEHUN, MPEACTABIATH PE3YJIbTAThHI
U3MEPEHUI ¢ MoMoOIbI0 Tabaull, TpaduKoB U GopMyJi, OOHAPYKUBATh 3aBUCUMOCTU MEXYy GU3HNUECKUMU
SIBJICHUSIMU, OOBSICHSITH MOJYUYCHHBIE PE3YJIbTATHI U J€JaTh BbIBOJbI, OI[CHUBATH TPAHUIIBI TOTPEITHOCTEN
pE3yJIbTAaTOB U3MEPEHUM;

- YMEHUS IPUMEHATH TEOpPETUUYECKUE 3HAHUSA MO (U3UKE HA MPaKTHKE, penaTh PU3ndecKkue 3ajJavyyd HA MPUMEHECHUE
MOJIYy4E€HHBIX 3HAHUH;

- YMeHHs ¥ HaBbIKM NPUMEHSTh NMOJYUYCHHBIC 3HAHUS JJIs1 O0BSICHEHUS MPUHIIUIIOB JEHUCTBUS BaKHEUIINX
TEXHUYECKUX YCTPOUCTB, PEIICHUS MPaKTUYECKUX 3aJ1a4 MOBCECIHEBHOMN KU3HU, PAIMOHATBLHOTO
NPUPOJOIOIb30BAHUS U OXPaHbl OKPYXKAKIIEN Cpebl;

- popmupoBanue yOexaeHHs B 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBJIEHUN NPUPOBI, B 00BEKTUBHOCTHU
HAYYHOTO 3HaHHS, BBICOKOW EHHOCTH HAYKH B Pa3BUTUHU MAaTE€PUAIbHON U JYXOBHOU KYJbTYPHhI JIOJEH;

- pa3BUTHE TEOPETHUUYECKOTO MBINIJICHUA HA OCHOBE (OPMUPOBAHUS yCTaHABIUBATh (PaKThl, pa3audyaTh NPUUYUHBI U
CIIEICTBHS, CTPOUTH MOJICNIN U BBIABUTATh TMIIOTE3bI, BHIBOJUTH U3 SKCIEPUMEHTAIBHBIX (DAKTOB U TEOPETHUYECKUX
Mojele pu3ndecKkrue 3aKOHBbI;

- KOMMYHUKATUBHbIE YMEHHS NOKIaJAbIBATh O PE3yJIbTaTaX CBOETO MCCIEJOBaHHS, y4aCTBOBATh B JUCKYCCHUH,
KpPaTKO ¥ TOYHO OTBEYATh HAa BOMPOCH], UCIOJIH30BATh CIPABOYHYIO JIUTEPATYPY U IPYrUe UCTOYHUKHU MHPOPMAIIUH.

8.Cucmema ouenku

OueHKAa OTBETOB VUAIIIMXCH

OneHka «5» CTaBUTBCA B TOM Ciy4ae, €CJIHM Y4YallWiCcS TIOKa3bIBA€T BEpPHOE MOHUMAaHUE (DU3UIECKON CYITHOCTH
paccMaTpUBAEMBIX SIBIICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPH, a TaK K€ MPaBUIbHOE OmNpeeicHne GU3NIEeCKINX BEITUIUH,
WX IUHUI] U CTIOCOOOB M3MEPEHMSI: MPABUIILHO BHITIOHAET YEPTEKU, CXEMbI U TPa(HKHU; CTPOUT OTBET 10 COOCTBEHHOMY IUIAHY,
CONPOBOXKJAET paccka3 COOCTBEHHBIMM IpUMEpPaMH, YMEET MPUMEHSTh 3HAHUS B HOBOW CHUTYyallUd TPU BBIOJIHEHUU



MPaKTUYCCKHX 3a)1aH1/1171; MOXKCT YCTAHOBUTL CBA3b MCKAY H3Yy4YdCMbIM MU PAHCC H3YUYCHHBIM MATCPHATIOM IIO KYpPCY (1)I/ISI/IKI/I, a
TAKKC C MAaTCPHAJIOM, YCBOCHHBIM IIPU U3YUCHUU APYTIUX IMPCIAMCTOB.

Ouenka «4» CTaBUThCS, €CIIM OTBET YUYEHUKA YJIOBJIETBOPSET OCHOBHBIM TPEOOBaHUSAM Ha OLEHKY 5, HO JaH 0€3 MCIOJIb30BaHUs
COOCTBEHHOTO IUJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs 3HAHWM B HOBOM CHUTYyaluu, 6€3 HCIOJb30BaHUSI CBS3CM C paHee
M3YUYEHHBIM MaTEPUAJIOM M MaTE€pUaIoM, YCBOSHHBIM MPU U3YUYCHUH AP. MPEIMETOB: €CIU yUalluics JOMYCTUI OAHY OMIUOKY WIH
He 0oJiee IBYX HEOUYETOB U MOKET X UCTIPABUTh CAMOCTOSITEILHO MJIM C HEOOJIBIIION MTOMOIIBIO YUUTES.

Onenka «3» CTaBUThCS, €CIAM YyYallWiics MNpaBWIBHO TMOHUMAET (PU3UYECKYIO CYIIHOCTh PAcCMaTPUBAEMBbIX SIBICHUU WU
3aKOHOMEPHOCTE, HO B OTBETE HMMEIOTCS OTHElbHBbIE MPOOEIbl B YCBOCHUMH BOMPOCOB Kypca (DU3UKH, HE MPEMSITCTBYIOIIUE
JaJdbHENIIEMY YCBOCHHMIO BOIPOCOB MPOrPaMMHOIO Marepuaja: yMEeT MPUMEHSTh MOJYyYECHHbIC 3HAHMS MPU PELIEHUH IPOCTHIX
3aJlay C UCTOJb30BAHUEM T'OTOBBIX (POPMYII, HO 3aTPYIHSAETCA MPHU PEIICHUH 3a/1a4, TPeOYyIoMX MpeoOpa3oBaHus HEKOTOPBIX

dbopmyn, nomycTui He OoJiee OHOU TpyOoii OMMOKK M JBYX HEIO0YETOB, HE OoJiee OIHOM rpy0oi M OJHOM HErpyOoi OMMOKHU, HE
Oosee 2-3 HETpyOBIX OMMUOOK, OJTHON HErPyOOU OMUOKHN U TPEX HETOYETOB; TOMYCTHI 4-5 HETOUETOB.

OIIeHKa «2» CTaBHUTCs, CCJIU yanHﬁCH HC OBJIAJACJI OCHOBHBIMH 3HAHUAMHU W YMCHUAMU B COOTBCTCTBHUU C TpC6OBaHI/IHMI/I
IMporpaMmsbl 1 OAOITYCTUIL OoJIBIIIE OIIMOOK U HEI0YETOB YEM H€O6XOI[I/IMO JJI OOCHKH «3».

OneHKa KOHTPOJLHBIX Pad0T

Ounenka «5» ctaBuTcs 32 pabOTy, BBIMOJIHEHHYIO TOJHOCTHIO 0€3 OMMOOK U HEJOUYETOB.

Onenka «4» craBUTCA 32 PabOTy BBIMOJIHEHHYIO MMOJHOCTHIO, HO MIPU HAJUYHMK B HEHl He Ooiiee 0HOM TpyOoi U oIHOM HerpyOoi
OIIMOKK U OJTHOTO HeMouéTa, He OoJee TPEX HETOUETOB.

Onenka «3» CTaBUTCS, €CIM YYCHHUK MPABUIBHO BBHIMOJHWI HE MeHee 2/3 Bceil paboThl WK HOMyCTHI HE Oojiee OAHON rpy0oit
OIMMOKK M.JIBYX HEOYETOB, HE OoJiee OAHOW IpyOOi OIMIMOKU M OJHOW HErpyOoii ommoOKu, He Ooyiee TpeX HEerpyObIX OMIHMOOK,
OJTHOM HerpyOoil OmMOKM U TpeX HEeAOouYETOB, MpU HaMWUuu 4 - 5 HEJOUETOB.

OneHka «2» CTaBUTCS, €CJIM YMCIIO OIMTUOOK M HETOYETOB MPEBBICUIIO HOPMY JUTsl OIICHKH 3 WJIM MPaBUIILHO BBITTOJIHEHO MEeHee 2/3
BCeil paboTHI.
OueHka J1a00paTOPHBIX PadoT




Ounenka «5» CTaBUTCS, €CIAU Yy4yalllMCs BBINONHSET paboTy B TOJHOM OOBEME C COOJIIOACHUEM HEOOXOIUMOM
MOCJICTIOBATEIPHOCTA TIPOBEICHUS ONBITOB W HM3MEPEHUH; CaMOCTOSATEILHO M PAIMOHAILHO MOHTHPYET HEO0O0XO0IUMOe
000OpyIOBaHUE; BCE OMBITHI MPOBOIUT B YCIOBUSX M PEKHUMAX, OOCCICUMBAIONIUX TOJYYCHHE NPABWIBHBIX PE3YJIHTATOB M
BBIBOJIOB; COOJItO/1aeT TpeOOBaHUS TPaBUJI OE30MACHOCTH TPY/Ja; B OTYETE MPABHIIBHO M AKKypaTHO BBIMOJHICT BCE 3aIlUCH,
TaOJIUIIBI, PUCYHKH, YEPTEKH, Tpa(UKH, BEIYUCICHUS; TPABUIIHHO BBITIOJHICT aHAJIN3 ITOTPEITHOCTEH.

Onenka «4» CTaBUTCS, €CJIU BBITIOJIHEHBI TPEOOBAHUS K OIICHKE «5» , HO OBLJIO JIOMYIIEHO JBa - TPU HEI04eTa, He Oosiee OTHOM
HErpyOoil olMOKN U OJTHOTO HeJI0UETa.

OIICHKZI «3» CTaBUTCs, CCJIIH pa60Ta BBIITIOJTHCHA HC IIOJIHOCTBIO, HO 00BEM BBIITOJJHEHHOM 4YacTH TaKOB, ITO3BOJIACT
MMOJIYYUTb MPABHUIIBHBIC PE3YJIbTAThl U BBIBOABI: CCJIH B XOAC IPOBCIACHUSA OIIbITA U H3MepeHI/Iﬁ OBLIH AOIYIICHBI OIITNOKH.

OIIeHKa «2» CTaBUTCsA, CCJIIHN pa60Ta BBIIIOJJHEHA HE IIOJIHOCTBIO M OOBEM BBIIOJIHEHHON YacTH pa6OTI)I HEC ITIO3BOJIACT
CACJIATh IIPABUJIbHBIX BBIBOAOB: CCJIN OIIBITHI, K3MCPCHUA, BIYUCIICHU, Ha6J'IIOII€HI/I$I IMPOU3BOIMNIINCH HCTIPABUIIBHO.

Bo scex CJlyuasx OyerHKa cHuastcaemcs, eCiu y4eHuK He cobooan mpe608aHu;z npaeun bezonacrocmu epyda.

Ilepeuenv ouuboK:

I'pyovie owiudxu

1. He3nanwue omnpeneneHnli OCHOBHBIX TIOHATHI, 3aKOHOB, IIPaBUJI, TIOJIOKEHUH TeOpuH, (HOPMYJI, OOIICTIPHUHATHIX CHMBOJIOB,

0003HaueHus1 HU3NUECKUX BEIIMUUH, CAUHUILY U3MEPECHHUS.

2. Heymenue BbIICTATH B OTBETE TJIABHOE.

3. HeymeHnue nmpuMeHsITh 3HAHUS JJI PEHICHUS 3a71a4 U OObICHEHHS (U3MUECKUX SBJICHUI; HETIPABUILHO CPOPMYITHUPOBAHHBIE
BOTIPOCHI, 3aJ]aHNS WJIM HEBEPHbIE OOBSICHEHUS X0/1a UX PEUICHUs, HE3HAHWE MPUEMOB PEIICHUS 3a/1a4, aHAJOTUYHBIX paHee
PEIICHHBIM B KJIacCe; OMIMOKH, TOKA3hIBAIOIINE HETPABUILHOE TTOHUMAHNUE YCIIOBHS 3a]Ja4H W HEMPABUIHLHOE
HCTOJIKOBAHHE PEILICHHUS.

Heymenue untath u cTpouth rpauku ¥ MPUHITUTTHATBHBIE CXEMBI

HeyMmeHne noiroToBuTh K paboTe yCTAaHOBKY WJIM Ja00OpaTOpHOE 000pYI0BAHKE, IPOBECTH OIBIT, HEOOXOJUMBIE PACUEThI
WJIU UCIIOJIb30BATh MOJIYYEHHBIE JaHHBIE JJISI BHIBOJIOB.

6. HeGpexxHoe oTHOIIEHNE K JTa00OpPaTOPHOMY 0OOPYIOBAHUIO U M3MEPUTEITHLHBIM MPUOOPAM.

HeymMmeHnue onpenenuTs nokazaHusi U3MEPUTENBHOTO MTPUOOpa.

8. Hapymienne TpeboBanwmii mpaBmil 6€30MaCHOTO TPYyAa MPU BBITIOJIHEHUH SKCTIEPUMEHTA.

A
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Hezpyovie omuoku

1. HerouHnoctu GopMyIHpOBOK, ONPEIEICHUM, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEMOJIHOTON OTBETA OCHOBHBIX IPU3HAKOB

onpezensieMoro noHaTus. OmuOKy, BEI3BAaHHbIE HECOOJIIOICHUEM YCIIOBUM MPOBEACHUS ONbITA UM U3MEPEHUI.

2. OmuOKHU B YCIOBHBIX 0003HAUCHUSIX HA MPUHIIUIIUATIBHBIX CXEMaX, HETOUHOCTH YepTexeH, rpauKOB, CXEM.

3. Ilpomyck win HETOYHOE HANMMCAHUE HAMMEHOBAHUMN €TUHUL] PU3UUYECKUX BEITUYHH.

4. HeparmoHalabHbIN BEIOOp X0J1a pEIICHUS.
Heodouemul
HepanmonanbHble 3aNTUCH TIPU BEIYUCIICHUAX, HEPAIMOHATBHBIE TPUEMbI BEIYUCIICHUH, Tpe0Opa3oBaHU U PEIICHUS 3a/1ay.
Apudmernyeckre omMOKN B BBIUUCIEHUSAX, €CIIH 3TU OIIUOKH rpy00 HE UCKaXKAIOT PeaIbHOCTh MOJYUYEHHOIO Pe3ybTara.
OTaenbHbIE TOTPEIIHOCTH B (HOPMYITUPOBKE BONIPOCA WU OTBETA.
HebpexHoe BBINOTHEHUE 3aMHUCE, YepTekKel, CXeM, rpaduKoB.
Opdorpaduyeckre U MyHKTYyallMOHHbBIE OIITMOKH

9.Yueono — memoouueckuii Komnjiekm
1. [Meppikun A.B., I'yraux E.M. ®usuka. 7 knacc. — M.: Ipoda, 2011
2. Jlykammk B.M. CoopHuk 3anay no gusuke. 7-9 knaccol. — M.; [Ipocsemenune, 2007
3. [IpumMepHbIe TporpaMMsbl 110 yueOHbIM npeameTam. dusnka. 7 — 9 kinaccsl: npoekt. — M.: [IpocBemenne, 2011
4. BonkoB B.A. YHuBepcanbHbIe TOypOUYHbIe pa3paboTKu 1o ¢pusuke: 7 kiacc. — 3 —€ uzj.. nepepadot. u gom. — M.: BAKO, 2012
5. I'pomnieBa O.U. KonTponsHble U caMOCTOSITeNbHBIE paboThl 1Mo ¢usuke 7 kinacc: k yueOHuky A.B. Ileprerimkuna. ®dwusuka.
Txnacc. —M.: U3narenancTBO «DK3amen» 2013.
Cooepoicanue mamepuana KOMnieKma noaHocmvio coomeemcmayem llpumepHoti npoepamme no @usuke OCHOBHO20

obue2o obpazosanus, 00a3amerbHOMY MUHUMYMY cooepacanus. Komnnexm pexkomenoosarn Munucmepcmeom obpazosanus PP

aobrwphE

Konmponbno — uzmepumeibHvle Mamepuaivl, HANPAgieHHble HA U3YYCHUE YPOBHA:
® 3HAHUIT OCHOB (PU3MKHU (MOHOJIOTHYECKHH OTBET, DKCIPECC — ONMPOC, GPOHTANBHBIA ONMPOC, TECTOBBIM ONPOC, HAITMCAHHUE U
3alIuTa COOOIICHHS 10 3aJaHHON TeMe, 00BSICHECHHE dKCIICPUMEHTA, (PH3NICSCKHIA TUKTAHT)
® IPHOOPETEHHbIX HABBIKOB CAMOCTOATEIBHOM U TMPAKTUYECKOW JAESATEIBbHOCTH Yydaluuxcsl (B XOJI€ BBIIOJHEHUS
1abopaTOpHBIX PabOT U peleHus 3a/1a4)
® Pa3BUTBHIX CBOMCTB JIMYHOCTH: TBOPUYECKUX CHOCOOHOCTEHM, HHTEpeca K H3YyYCHHI0 (PU3HKH, CaMOCTOSATEIbHOCTH,
KOMMYHUKATHBHOCTH, KpUTUYHOCTH, PEDICKCUU.
Hcnonv3yemblemexnoiozuu 310poBbecOCpexeHs, MPOOIIeMHOTO  OOyYeHHs, TeJaroruka COTPYJAHHWYECTBA, Pa3BUTHS
MCCJIeI0BATEILCKIX HABBIKOB, UG (PepeHIINPOBAaHHOTO TIOX0/1a B 00YUCHUH Pa3BUTHS TBOPUECKUX CIIOCOOHOCTEH
Hcnonv3yemble mexnuueckue cpeocnea
e [lepcoHanbHbBII KOMIBIOTED




e MyJIbTUMEIUNHBIN IPOEKTOP

OopazosamebHvle OUucKu
VYyeOHbIe IEMOHCTPAIIMH IO BCEMY KYpCY (PU3UKH OCHOBHOM MIKOJIBI ¢ TOAPOOHBIMU KoMMeHTapusimu. DVD nuck.6 UMI]
Apcenan obpaszoBanus, 2012
lIpesenmayuu, CO3JaHHBIC YUUTEIIEM U JIETHbMH B MPOIECCEe 00pa30BaTeIbHOIO Mpoliecca Mo Kaxa0u u3ydaemMoi Teme
Komnnexm guszuueckoeo I'UA 060pydosanus 0 nposedenus 1abopamopmvix pabom
Tabnuywr
Qbo3nauenusn, cokpauwieHus

K3C KUM I'MA — ko/1bl 37IEMEHTOB COJIEPKAaHUS KOHTPOJIbHO U3MEPUTENbHBIX MaTepraioB I A

KITY KUM I'MA — ko6l IpOBEPAEMBIX YMEHUA KOHTPOJIBHO — U3MEPUTENBHBIX MaTepuanos I TA

JI. — Jlykamuk B.U. Coopuuk 3amau o ¢usuke. 7-9 xknaccel. — M.: [IpocBemenune, 2007

KUM I - I'pomueBa O.U. KortponbHbie U caMOCTOSITENIbHBIE PabOTHI 10 (u3uke 7 kinacc: k yueOHuky A.B. Ilepeimikuna. dusuka. 7xmacc. —
M.: UznarensctBO «OK3amen» 2013




10. KAJTEH/TIAPHO — TEMATHYECKOE INVIAHUPOBAHHUE 7 KJIACC ( 68 uacos, 2 uaca ¢ Heoeiio)
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du3zuka U TeXHUKA

[lo3HAKOMHTH yJauuxcs ¢ JOCTHXKCHUAMU HAYKH, TCXHUKH,

IMTOCTHKCHUAMHU POCCUUCKUX YYCHBIX

O0BACHUTENFHO-WUTIOCTPATUBHBIN METOJI, Oecena U

COCTABJICHHEC OIMMOPHOTO KOHCIICKTa

CoBpeMeHHbIe
JIOCTIDKEHUS
Hayku. Ponb
¢bu3uKH 1
YUEHBIX
Haiei
CTpaHbI B
pa3BUTUH
TEXHUYECKOTO
nporpecca.
Bnusinue
TEXHOJIOTHUEC
KHX
MIPOIIECCOB HA
OKPY>KaIOIIYIO
cpeay
Mamemamuka
, eeozpaus,
ucmopus,
acmpoHoMus
um.o.

3HaTBO BKJIAJE B M3yueHHE PU3UKN yIEHBIX:
M.B.JlomoHOCOBa

K.O. Ilnonkiasckoro

C.I1.Koponesa

JluuHocTHBIE: VY4YacTBYIOT B OOCYXAEHHHM 3HAUYEHHS
(M3UKH B )KU3HU YeJIOBEKa, €€ POJIH B TIO3HAHUH MHUpA.
Ilo3naBaTenbHbie: Co30al0T CTPYKTYpY B3aMMOCBSI3€H B
¢m3uke kak Hayke o mpupope. Co3HalOT CTPYKTYPY
B3aMMOCBSI3€ld CMBICIIOBBIX €IMHHI[ TEKCTa. BHINOIHSAIOT
orepalyy co 3HaKaMH U CUMBOJIAMH

PerynsituBubie: CTaBAT 3a/1aqy Ha IO/, Y4acCTBYIOT B
00CY)K/IeHH BPEMEHHBIX U OIIEHOYHBIX XapaKTEPUCTHK
Pe3yIabTaToB.

KommyHukaTtuBHble:  [naHupyloT #  COIIacoBaHHO
BBIMOJHSAIOT COBMECTHYIO JI€STENIbHOCTh, PACHpPEAEIISIOT
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JlaGopaTopnasi padora Ne 3 « I3MepeHue Macchl Tejia HA

PBIYA’KHBIX BeCax»

IPa3BHTHE TIPAKTUYCCKUX HABBIKOB B pa60Te C (1)I/I3I/I‘IeCKI/IM 060py)103aH1/1eM

, TIONCKOBBIN METO/T

HpOBeHeHI/Ie HCCJICIOBAHMSL

Omnpenenenue
MAacChI Teja
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PBIYAXKHBIX
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Mamemamuxa

3HATBIIOHUMATh CMEICI BEIIMYMHBI  «Macca». YMeThb
U3MCPATH MACCy TCJid, BbIPpAXKATL PE3YJIbTAThI H3M€p€HHI71 B
CcHu

YMeTbOOBSACHATh CHOCOOBI YMEHBIICHUS W YBEITHYCHUS
WHEPTHOCTH TEI ¥ MX TPAKTHIECKOE IPUMCHEHUE
IIpumeHATH MOTYYCHHBIC 3HAHWS TPU  PEUHICHUU
(u3nuecKoii 3aaun.

JlmaHocTHBIE: V3MepsroT Maccy Tel Ha PhIYaKHBIX Becax,
cooionas «[IpaBuia B3BEITMBAHUS.

Ilo3naBaTenbHbie: CoO37al0T aNTOPUTM AEATENBHOCTH NPHU
pelieHrH MpoOJieM TMOUCKOBOTO XapakTepa. AHAIH3HPYIOT
pa3uuus M TPUYMHBI WX TOSABJICHUS TNPH CPABHEHUH C
STaJIOHOM.

PerynsituBuble: CoCTaBISIOT TUIAH W TOCIEIOBATENLHOCTD
nerictBuil. CpaBHUBAIOT CBOH CIIOCOO JICHCTBUSI C STAIOHOM.
KommyHukaTuBHbIe: OnuchIBalOT coZlepKaHue
COBEpILIAEMbIX JeHCTBUN. /[enatoT BHIBOJBI.
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OBOPYOOBAHME, UCMNMOJIb3YEMOE lNPU BbINOJIHEHUAN JIABOPATOPHbIX PABOT MO ®U3UKE
(COIMACHO MHCTPYKTUBHO-METOONYECKOMY MNCbMY)

Tembl nabopaTopHbIX paboT

Heo6x0aMMbI MUHUMYM
(B pacyeTe 1 KOMNNEKT Ha 2 yen.)

Onpe,u,eneHl/le UeHbl geneHna nameputesibHoro np|/|6opa.

- UameputenbHbin umnuHap (MeHsypka) —1 - Hebonbwasa konba — 1
- Tpwn cocyna HebonbLLoro obbLema
- CtakaH c Bogon — 1

OnpegeneHve pa3amepoB MarnbIX Ten.

- JlnHenka — 1
- Apo6b (ropox, nweHo) — 1
- Nronka — 1

I/IamepeHme MacCChbl Tella Ha pbl4a>XHbIX BeCaxX.

- Becbl ¢ pasHoBecamu — 1
- Tena pasHon maccbl — 3

N3mepeHre obbema Tena.

- MeH3sypka — 1
- Hntka — 1
- Tena HenpaBunbHOW popMbl HEOONbLIOrO 0bbema — 3

Onpe,u,eneHVle NNOTHOCTU BELWECTBA TBepAoro tena.

- Becbl ¢ pasHoBecamu — 1
- MeH3ypka — 1
- TBepgoe Teno, NNOTHOCTb KOTOPOro - Hago onpeaenutb — 1

"pagyvpoBaHue NPYXUHbI U U3MEPEHME CUTT
AVNHaMOMETPOM.

- AMHamomeTp — 1
- rpy3bl no 100 r—4
- WTATUB C MY(PTON, Nankou 1 KoNbLom -1

N3amepeHune KoaddpunumeHTa TPEHNS CKOSNBbXKEHUSI.

- lepeBsiHHbIN Bpycok — 1- AnHamomeTp — 1
- IlnHenka — 1
- Habop rpysos — 1

OnpepeneHne BbiTanknearoLwen cunbl, 4ENCTBYIOLEN Ha
Norpy>XeHHoe B XXWMAKOCTb TeNo.

- OnHamomeTp — 1Tena pasHoro obvema — 2
- CtakaH — 2- WtaTtue ¢ mycdptonm — 1
- Jlankon u konbuom — 1

BbisicHeHMe ycnoBui nnaBaHna Tena B XXUOKOCTU.

- Becbl ¢ pasHoBecamu — 1- [Npobupka-nonnaesok ¢ npobkon — 1
- MeH3ypka — 1
- Cyxom necok — 1

BbisicHeHne ycnoBusi paBHOBECUS pblyara.

- Pblyar Ha wtaTtuBe — 1 Habop rpysos — 1
- NlnuHenka -1
- JlnHamomeTp — 1

Onpepenenne KI npy nogbeme Tena no HaKNoOHHOM
MIOCKOCTW.

- [locka — 1- bpycok — 1

- AnHamomeTp — 1

- U'ameputenbHas neHTa (nuHemnka) — 1
- lTaTme ¢ mydTon n nankon — 1
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