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Pabouast mporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOTO OOIIET0 00pa30BaHMUS
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
denepaabHOM TOCYIaPCTBEHHOM 00pa30BaTeIbHOM CTaHIapTE OCHOBHOTO OOIIETO
obpazosanust (OPI'OC O0O0), a Takxke ¢ yuétom Pabouelt mporpaMmbl BOCTUTAHHS
u Konuenuuu npenoaaBanus yueoHoro mpenMera «Pusrka» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOLINX OCHOBHEIE
o011eo06pa3oBaTeIbHbIC TPOTPAMMBI.

[HosicuuTeIbHAS 3aNIMCKA.

Conepxxanue [Iporpammbl HampaBlieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOM TpPaMOTHOCTH Y4YaIlMXCS M OpTraHu3alui0 H3y4YeHUs (PU3MKH Ha
NeSATEIbHOCTHOM OCHOBE. B Hell y4yuThIBalOTCS BO3MOXXHOCTU TMpeAMETa B
peanuzanuu tpedboBanuiit PI'OC OOO K MIaHHPYEMBIM JHUYHOCTHBIM H
METaIrpeJIMETHBIM pe3yJibTaTaM OOYyYEeHHS, a TaKXKe MEXKIPEIMETHBIE CBSI3U
€CTECTBECHHO-HAYYHbIX Yy4Y€OHBIX IPEJAMETOB Ha YpPOBHE OCHOBHOI'O OOLIETO
oOpa3zoBaHus.

B mnporpamme ompeneistoTcss OCHOBHBIE LI€M H3y4eHUs (PU3UKH Ha YpOBHE
OCHOBHOTO 0OOIIETO 00pa3oBaHuWsA, MJIAHUPYEMBIE DPE3yJIbTaThl OCBOCHHUS Kypca
(U3UKY: TUYHOCTHBIC, METAMPEIMETHBIC, MPEIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma ycTraHaBlIMBaeT pacupeielieHue ydeOHOro Marepuaia o rojaam
oOydeHus (1o Kjaccam), MpeuiaraeT IpUMEPHYIO MOCIEI0BATEIbHOCTh U3yUYECHHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE pPa3BUTUS MPEAMETHOTO COJACpKaHUA U Yyu€Te
BO3PACTHBIX OCOOEHHOCTEW ydYaluXcs, a TakkKe MPUMEPHOE TEeMaTHUeCKOe
IUTAHUPOBAHUE C yKa3aHWEM KOJIMYECTBA YAaCOB HAa M3YYCHHE KaXKIOW TEeMbI U
MPUMEPHON XapaKTEPUCTUKON YUEOHOU MESITEIBHOCTH YYallluXCs, peaau3yeMoit
IIPY U3YYCHHUH DTHUX TEM.

[Iporpamma MoOeT OBITh HCIOIb30BaHA YUYUTEISIMU KakK OCHOBA IS
COCTaBJICHHsI cBouX pabouux mporpamm. [Ipu pazpaborke paboueii mporpamMmsbl B
TEMaTUYECKOM  IUIAHUPOBAaHUHM  JIOJDKHBI ~ OBITH ~ YYTE€HBI  BO3MOXKHOCTH
UCIIOJIb30BAHUSL  DJIEKTPOHHBIX  (IUGPOBBIX)  00pa30BaTENbHBIX  PECYPCOB,
SBIISFOIIUXCS ~ y4eOHO-METOAUYCCKUMU  MaTepuajaMd  (MyJIbTHMEIUITHBIC
MPOTPaMMBbI, AJICKTPOHHBIC YUCOHUKH W 3aJIaUHMKH, DJICKTPOHHBIC OHMOIMOTEKH,
BUPTYyaJIbHbIE J1A0OpAaTOPUH, WIPOBBIE TPOTPAMMBI, KOJUICKITUU ITU(GPOBBIX
00paszoBaTeILHBIX PECYPCOB), peau3yoNuX auaaktudeckue Bo3mMoxxknoctu UKT,
COJIEp’)KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa3oBaHUMU.
PabGouass mporpamma HE CKOBBIBACT TBOPUYECKYIO HWHUIMATHBY YyUYUTENCU U
MPEIOCTaBICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJIXO/IOB K MpEnojaBaHui0 (U3WKU TPU YCIOBHH COXPAHEHUS 0053aTeIbHOMN
4acTU COJIepKaHus Kypcea.

OO0mast xapakTepucThUKa yaeOHOTo mpeaMeTa «HUu3uKar

Kypc ¢usuku — cucremooOpasyomuii s e€CTeCTBEHHO-HAayYHBIX

y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB



U SBIICHUH, HW3y4aeMbIX XHMHEW, OUONIOTHEH, acTpOHOMHUEH U (PU3NYECKOU
reorpadueii.

®u3nKa — 3TO NPEAMET, KOTOPBIA HE TOJIBKO BHOCHUT OCHOBHOM BKJIaJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, HO U TMPEAOCTaBIseT HamOoJiee SICHbIC
oOpa3ipl MPUMEHEHUsS HAYYHOTO METOoJla MO3HAHHs, T. €. CHoco0a TMOITy4YeHHS
JIOCTOBEPHBIX 3HAHUU O MHUpE.

Hakonen, ¢usuka — »3TO npeaMer, KOTOPbIA HapsAay C JAPYTUMH
€CTECTBEHHO-HAYYHBIMHU IPEIMETAMH JOJDKEH JATh IIKOJbHUKAM IPEACTaBICHHUE
00 YBIIEKATEIIbHOCTH HAYYHOTO HCCIEIOBAaHUS M PAJOCTU CAMOCTOSTEIHLHOTO
OTKPBITHSI HOBOTO 3HAHUSI.

Opmna w3 TIaBHBIX 3a7a9 (pU3UYECKOro 0Opa30BaHUS B CTPYKType OOIIEro
o0Opa3oBaHUsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TpaMOTHOCTU U
MHTEpeca K HayKe y OCHOBHOM MaccChl OOy4YaronIuXcCsi, KOTOpPhIE B JaJIbHEHIIEM
OyAyT 3aHATHI B caMbIX pa3HOOOpa3HBIX cdepax aedrenabHocTd. Ho He MeHee
BAKHOW 3a7adeil SIBISETCS BBISIBICHUE U MOArOTOBKA TaJlaHTIMBBIX MOJIOABIX
JONIeW JUIsS MPOJOJDKEHMS 00pa3oBaHUs M JajbHEWIIed mpodecCuoOHaATbHON
NESATEIBHOCTH B OO0JAaCTU €CTECTBEHHO-HAayYHBIX HCCIENIOBAaHUN U CO3JaHUU
HOBBIX TEXHOJIOTHH.

CoryniacHO MNPUHATOMY B MEXIYHApPOJHOM COOOIIECTBE OIPEACIICHHUIO,
«EcTecTBeHHO-HayyHasi T'PaMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKa 3aHHWMAaTh
AaKTUBHYIO TPAXKJIAHCKYIO TMO3ULHIO IO OOIIECTBEHHO 3HAYMMBIM BONPOCAM,
CBA3aHHBIM C €CTECTBEHHbIMM HAyKaMH, M €ro TOTOBHOCTb HWHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMU HJICSIMH.

Hayuno rpaMOTHBIN YeJI0BEK CTPEMUTCS y4aCTBOBATh B
apryMEHTUPOBAHHOM OOCYXJIEHUU IMpPOOJIEM, OTHOCSAIIUXCS K €CTECTBEHHBIM
HayKaM U TEXHOJIOTHSIM, YTO TPEOYEeT OT HEro CIAEAYIOIHUX KOMIETEHTHOCTEH: —
HAyYHO OOBSICHATH SIBJICHUS, —OIICHUBATh U MOHUMAaTh OCOOEHHOCTH HAay4YHOI'O
UCCIICIOBAHUS, —MWHTEPIPETUPOBATh JIAHHBIE M  MCIOJIb30BATh HAy4YHbIC
JI0KA3aTeNIbCTBA JJIsl IOJIyYE€HHSI BBIBOJIOB.»

N3yuenne ¢u3uKyd COCOOHO BHECTH pEIIAONIMNA BKJIaI B (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YYaIOIIUXCSl.

[enun n3zydenns yueoHoro npeamera «Duzukar

Ilenmn wu3ydenus ¢GU3NKM HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun MunucrepctBa npocsemenust Poccuiickoit denepanyu, mpoTokoa ot 3
nexadpst 2019 r. Ne [1K-4BH.

Henu nzydyenus: Gpu3mKu:

—TIpuoOpeTeHne MHTEepeca M CTPEeMJICHHs OOydaloluXcs K HaydHOMY
U3YYEHUIO TPUPOJAbI, PA3BUTHE UX HHTEIUIEKTyaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;



—Ppa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUS U POpMUPOBAHUE
UCCJICIOBATENILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBICHUSM; —(OPMUPOBAHHE
HAyYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3YYCHHUS OCHOB CTPOCHUS MaTepUU U
dbyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH,

—dopMUpOBaHUE TPEACTABICHUN O poiu (DU3UKHA IS PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

—pa3BUTHE  TIPEACTaBICHUA O  BO3MOXHBIX  cdepax  Oymymiei
poecCCHOHATLHON  JEATEeIbHOCTH, CBS3aHHOM C (DU3WUKOW, TMOATOTOBKA K
JabHENIIeMy 00y4eHHIO B 3TOM HaIPaBJICHUH.

JlocTmkeHHE STUX IIeJied Ha ypOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUSA
o0ecrieunBaeTcs peuIeHUeM CISAYIONINX 3a/1a4

—TpuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOCHHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, YJICKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;
—TMpUOOPETCHUE YMEHHM ONHUCHIBATh U OOBICHATH (PU3MYECKUE SBICHUS C
UCITOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

—OCBOCHHE METOJOB PEIICHHWs] TMPOCTEHIMMX pacu€THBIX 3amad ¢
UCIIOJIb30BaHUEM  (PU3MYECKUX  MOJENei,  TBOPYECKUX U  MPAKTUKO-
OpHUEHTHPOBAHHBIX 33]1aY;

—pa3BUTHE YMEHUW HAOJI0aTh MPUPOIHEIC SIBIICHUS M BBITIOJHSTH OTBITHI,
nJabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

—O0CBOeHUE MPUEMOB paboThl ¢ MH(pOpMaIend (pU3NUECKOro CollepKaHus,
BKJIFOYasi WHGOPMAIMI0 O COBPEMEHHBIX JOCTIDKCHUSX (DHU3WKH, aHAIU3 |
KPUTUYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

—3HaKOMCTBO  co  cdepamu  mpodecCUOHATBLHON  JEeSTEIbHOCTH,
CBS3aHHBIMH C (DU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Mecto yuebHoro npeamera «Duszmka» B yueOHOM TIaHE

B cootBerctBun ¢ OI'OC OOO ¢usuka sBugercs 00s3aTeIbHBIM
IPEIMETOM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI.

JlanHasi mporpamma mpenycMaTpuBaeT Hu3ydeHHe (UMK Ha 0a30BOM
ypoBHE B 00bEéMe 238 4 3a Tpu To7a 00y4deHus 1o 2 4 B HEAeMI0 B 7 U § Kilaccax u
o 3 4 B HeJeo B 9 Kitacce.

Conepsxanue yaeOHOTO mpeameTa «(pusukar

7 KIIACC

Paznen 1. ®usnka n €€ poap B NO3HAHUM OKpYkaromero mupa Ousmka —
Hayka o npupoae. Asnenus npupoasl (MC12).

dusznyeckre  ABJICHMS: MEXaHUYECKHE, TEIUIOBbIe, DIJIEKTPUUYECKHE,
MarHuTHbIE, CBETOBbIE, 3BYKOBble. @u3znueckue BeauuyuHbl. 3Mmepenune
¢usnueckux BenumuuH. @Ousmyeckue npubopsl. [lorpemHocTs HU3MepeHUi.
MexayHaponHas cucrema enuuui. Kak ¢usnka u Apyrue ecTeCTBEHHbIE HAyKU



U3y4aloT Mpupoay. EcTecTBeHHO-HAy4HBIH METOJ TO3HAHMS: HAOIIOCHNUE,
MIOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBM)KEHUE TUITOTE3, SKCIIEPUMEHT 10 IIPOBEPKE
runote3, o0bsICHeHHE HabMoaeMoro sBiaeHus. Onrucanne GU3NIeCKUX SBICHUHN C
MTOMOIUIBIO MOJIEIIEH.

JleMoHcTpanuu

1. MexaHuyeckue, TEIJIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SBJICHUSL.

2. ®usznyeckue NpuOOPHI U MpoLEeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM H
1U(PPOBBIM MPUOOPOM.

JlaGopatopHbie pabOThI U OIBITHI

1. Onpeznenenne UEHbl AeJIEHUs Kbl U3MEPUTEIIBHOIO MTPUOOpAa.

2. I3aMepeHune pacCTOSHUM.

3. 3mepenne o0bEMa )KUJIKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. W3mepenue temmepaTypbsl HNpH MOMOIIM XUAKOCTHOIO TEpMOMETpa M
JATYMKA TEMIIEPATYpHI.

6. IIpoBeneHne nccaeaoBaHUs MO IIPOBEPKE TMITOTE3BI: JAIBHOCTh MOJETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. [leppoHayanbHbIE CBEICHUS O CTPOCHUH BEIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, WX pa3mepbl. OMBITHL,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

12 MC — 35eMeHTBI cOAepKaHNs, BKIIOYAIOIINE MEKIIPEAMETHBIEC CBSI3H,
KOTOpbIE MOJIPOOHEE PACKPBITH B TEMATUYECKOM ITAHUPOBAHUU.

13 3pecy U nmanee MPUBOAUTCS PACHIMPEHHBIN IEepedYeHb JadOpaTOPHBIX
paloT M OIBITOB, U3 KOTOPOT'O YUUTEINb JIETA€T BHIOOP IO CBOEMY YCMOTPEHHUIO U €
Y4ETOM CIIMCKA HKCIEPUMEHTAJIBHBIX 3a/IaHUM, IpemiaraeMbix B pamkax OI'D mo
buzuke.

JIBrkeHne uactul BemiecTBa. CBsA3b CKOPOCTH JIBHOKEHMSI YacTHLl C
TeMiiepaTypoil. bpoyHoBckoe aBmxenue, tupdys3us.

B3aumojeiicTBUEe 4YacTHIl BEIIECTBA: MPUTHKEHUE U OTTaJKHBaHUE.
ArperatHble COCTOSIHHS BEILECTBA: CTPOEHUE Ta30B, >KUIKOCTEW M TBEPIBIX
(KpUCTAILTUYECKUX ) TETI.

B3anmocBs3p MekAy CBOHMCTBAaMH BEHIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUH BOJIBI.

JleMoHCcTpauuu

1. HabGmronenrne OpOyHOBCKOTO JIBHXKCHHUSI.

2. Habmonenue nuddysun.

3. HaOmogenue sBICHUN, OOBICHAIONIMXCS  TMPUTHKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

JlaGopatopHbie pabOTHI U OTBITHI



I. Onenka pguaMerpa aroMa METOAOM PsiOB (C  HUCIOIb30BaHUEM
dbortorpaduii).

2. OnBITHI 110 HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIJI MOJIEKYJIIPHOTO TTPUTSHKCHHUS.

Paznen 3.

JIBHM>KeHWE U B3aUMOJICHCTBUE TEN

MexaHnueckoe JBHKEHUE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHHU JIBMKEHUS. SIBIICHHE MHEPIIUU. 3AKOH UHEPLIUH.

B3anmopeiicTBue TeNn Kak NMPUYMHA U3MEHEHUS CKOPOCTH JIBHXKEHUS TEIL
Macca kak Mepa mHepTHocTH Tena. IlnoTHocTh BemecTtBa. CBS3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita KaKk XapakTepUCTHKaA B3anMOJercTBUA Tell. Cuia ynpyrocT ¥ 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
Tsokectd. Cuna Tspkectu Ha apyrux miaHerax (MC). Bec tena. HeBecomocTsb.
CoxeHune CHJI, HallpaBJICHHBIX 110 OAHOW npsiMoil. PaBHoencTByomas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUS U TPEeHHE MOKOos. TpeHne B MpHUpPOAE U TEXHHKE
(MO).

JleMoHCcTpanuu

1. HaGmroienne MexaHM4ecKoro JABM)KCHHUS Tela.

2. 3MepeHne CKOpOCTH MPSIMOJIMHENHOTO IBUKECHUSL.

3. HaGmtonenue siBfieHUs MHEPIUU.

4. HaOmroieHre U3MEHEHUS! CKOPOCTHU MTPU B3aUMOJEHCTBUU TeEN.

5. CpaBHEHHE MaCC MO B3aUMOJECUCTBUIO TEIL.

6. CloKeHHEe CUJI, HAIPABJICHHBIX 110 OJHOU MPSAMO.

JlaGopatopHbie pabOThI U OTIBITHI

1. Onpenenenre CKOPOCTH paBHOMEPHOTO JBUKEHUS (IIAPUKA B HKUIKOCTH,
MOJICITH JICKTPUICCKOTO0 aBTOMOOWIIS | T. II.).

2. OnpeneneHue CpelHed CKOPOCTH CKOJIbKEHMsI OpycKa WM IIapuka o
HAaKJIOHHOM ITIOCKOCTH.

3. Onpenenenue NIOTHOCTH TBEPAOTO TeJa.

4. OmnbIThl, IEMOHCTPHUPYIOUIUE 3aBUCUMOCTh PACTHKEHUS (1edhopMariim)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBKEHUS OT
CUJIBI IABJICHUS U XapaKTepa COMPUKACAIOUIUXCS IOBEPXHOCTEM.

Paznexn 4.

JlaBieHue TBEPBIX TEII, JKUAKOCTEU U Ta30B

HNasnenue. CriocoObl YMEHBIIICHHS U YBEJIMUEHUS JaBieHus. [laBnenue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0béma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIllUHbI. 3aBUCUMOCTh JIABJICHUS KUJIKOCTH OT ITyOUHBI.



I'mapocratnueckuit mapagokc. Coobmatouecs: cocyabl. ['napaBnuueckue
MEXaHHU3MBI.

Atmocdepa 3emnu u atmochepHoe aaBieHue. [IpuduHBI CylecTBOBaHUS
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 1151 m3MepeHust aTMOCHEPHOTO JTaBJICHHUS.

JelicTBue ®KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuparomast
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

JlemoHcTpanuun

1. 3aBUCUMOCTD JaBIICHHS Ta3a OT TEMIIEPATYPBI.

2. Ilepenayva naBieHUs KUIKOCTBIO U Ta30M.

3. CooO1arommecs: CoOCy/ibl.

4. I'upaBinyuecKui mmpecc.

5. [IposiBieHue necTBUsi aTMOC(HEPHOTO TABICHUS.

6. 3aBUCHUMOCTh BBITAIKUBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTU
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBue IIaBaHus TEI: TJIABAHUE WIM MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIIEHUS TVIOTHOCTEN TEJIA U )KUIKOCTH.

JlaGopatopHbie pabOThI M OIBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa NOrpy>KEHHOHN B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAJKUBAIOIIEH CUJIbI, ACHCTBYIOIIEH Ha TEJNO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JECUCTBYIOIICH Ha
TEJIO B JKUJAKOCTH, OT MacChl Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAIIKUBAOUIEH CHIIBL,
JIEHUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTH
T€JIa ¥ OT IUIOTHOCTH KUJKOCTH.

5. KoHctpynpoBaHue apeomerpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5.

Pabota wu wmommHocTh. OHeprus Mexanudeckas pabota. MOITHOCTD.
[IpocThie MEeXaHU3MBI: pbryar, 010K, HAKJIOHHASI TNIOCKOCTh.

[IpaBuiio paBHOBecus pbryara. [I[pyuMeHeHue mpaBuiia paBHOBECHS pblyara K
0J10Ky. «30J10TOC MpaBuiIo» Mexanuku. KITJI mpocThix MexaHHU3MOB.

[IpocTeiec MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas »dHeprusa. KuHernueckas M NOTEHIMAIbHAs DSHEPTrUS.
[IpeBpalieHre OTHOTO BUIA MEXAHUYECKON SHEPTUH B APYTrOi. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

JleMoHCTpauuu

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.



JlabopaTopHbIie pabOTHI U OTIBITHI
1. Onpenenenrie paboThl CUJIBI TPEHUSI TP PAaBHOMEPHOM JABUKEHUU TeEJa
110 TOPU30HTAIBHON MOBEPXHOCTH.

2. UccnenoBaHue yclIOBUM PaBHOBECUS phlUara.

3. U3mepenne K11/ HaK1OHHOM TTOCKOCTH.

4. N3ydeHne 3aKOHA COXPaHEHUS] MEXAHUYECKOW SHEPTHH.

8 KIIACC

Pa3nen 6.

TennoBele sSIBIICHUS

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH CTPOECHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHL, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopenu TBEPAOro, MXUAKOIO W Ta3000pa3HOTO COCTOSHHUW BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPJBIX TEJN HA OCHOBE MOJIOKEHUIN MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH.

CmaurBaHUE Y KaNWUISIPHBIC SIBIICHUA. TEIIOBOE PaCIIMPEHUE U CIKATHE.
Temneparypa. CBs3b TEMIIEpATYphl CO CKOPOCTHIO TEIIOBOTO ABUKEHUS YACTHII.

BuyTpeHHss sHEpTHSL.

CnocoObl U3BMEHEHUs] BHYTPEHHEW SHEPIUM: TEIIONepe adya U COBEPIICHHE
paboTel. Buapl Temonepenadu: TEMJIONPOBOJHOCTh, KOHBEKLMS, H3Iy4YCHHUE.
KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE PABHOBECHE

. YpaBHEHUE TEIJIOBOTO OaaHca.

[InaBneHne u OTBEpAECBaHUE KPHUCTAIUIMYECKUX BEILECTB. Y JAENIbHAs
TEIUIOTA TIJIaBJICHUS.

[TapoobpazoBanue u kouaencanusi. Ucnapenue (MC). Kunenue. Y aenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUNEHUS  OT
aTMOC(EPHOTO JaBIICHUS.

BrnaxHocTts Bo31yXa.

DOHeprusi TOIJIMBA. YenbHas TeIioTta cropaHus. [IpuHimmbl paboThI
temioBbix JaBurareneit. KIIJ[ TemmoBoro naBuratens. TemioBble IBUTaTeM H
3amuTa okpysxkarotieit cpezpl (MC). 3akoH coxpaHeHUS U TPEBPAIICHUS SHEPTHH B
TernoBsIX npoieccax (MC).

JlemoHCcTpanuu

1. Habmoienue OpoyHOBCKOTO JIBUYKEHUSI.

2. Ha6monenue nuddyszuu.

3. HabmroeHue siBJIeHU CMauyuBaHUs U KaUJUISIPHBIX SIBJICHUIA.

4. HabmoieHre TemIoBOro paciiupeHust Tell.

5. 3MmeHeHue JaBlieHus Ta3a MpU U3MEHEHHH 00bEMa W HArpeBaHWM WIIU
OXJIAXKCHUU.

6. [IpaBuna u3MepeHUs: TEMIIEPATYPHI.

7. Buapl Terionepenadm.



8. OxJaXkieHue MpU COBEPIICHUN PadOTHI.

9. HarpeBanue npu coBepIieHUH pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHEHHE TEMIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaOmronenume KAIEHUs.

12. HaOmroieHre mocTosTHCTBA TEMITEPATYPhI MPH TIABICHUH.

13. Moaenu TEmIoBbIX JBUTATENEH.

JlaGopatopHbie pabOThI U OIBITHI

1. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSIKEHUSI.

2. OnBITHI 110 BBIPAIIMBAHHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl MO HAOMIOJCHHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

4. Onpenenenue 1aBleHUs BO3AyXa B OAJUIOHE MITIPHIIA.

5. OnsbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABIICHUS BO3AyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

6. [IpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HabmioneHne W3MEHEHUsT BHYTPEHHEH OHHEPruM Tejla B pe3yJsibTare
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBaHue sBIEHUS TEIIOOOMEHAa NpPH CMEIMIMBAHUU XOJOJIHOM M
ropstuer BOJIBL.

9. OrmpeneneHue KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOAOW IIPHU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIUHIPOM.

10. Onpenenennie ynenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca ucnapenus. 12. OnpeneneHne OTHOCUTEIbHOM
BJIQXKHOCTH BO3J1yXa.

13. Onpenenennie ynenbHON TEIIOTHI IUIABJICHUS JIbAA.

Paznen 7.

DNEKTPUYECKUE U MATHUTHBIE SIBJICHUS

Onektpuzanus Ten. JBa poaa snexkTpuueckux 3apsanaoB. BzaummopeiicTBue
3apsoKeHHbIX  Ted. 3akoH Kynmona (3aBHCHUMOCTh CHJIBI  B3aUMOJEUCTBUS
3apSOKEHHBIX TEd OT BEJIMYMHBI 3apsiioB U PACCTOSHUS MEXKAY TeJlaMH).
Onextpuyeckoe mnose. Hampsk€HHOCTh 3iekTpuyeckoro mnonis. IIpuHmun
CYNEpIIO3ULIMA  JJIEKTPUYECKHX TMOJel (Ha KadyecTBEHHOM YypoBHe). Hocurenn
AIEKTPUYECKUX 3aPAIOB. DJIEMEHTAPHBIN dJIEKTpUUEeCKU 3apsaa. CTpoeHUE aToMa.
[TpOBOTHUKM U TU3IEKTPUKU. 3AKOH COXPAHEHMS SJIEKTPUUYECKOIO 3aps/ia.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMUSI DICKTPUUYECKOTO TOKA.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AJIEKTPUUYECKOTrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MAarHuTHOE). OJIEKTPUYECKHMM TOK B JKHAKOCTAX M rasax.
OnekTpuyeckas uenb. Cuiia Toka. DIeKTpuyeckoe HamnpsbkeHue. COmpoTUBIIEHUE
IIPOBOJHUKA. Y IETBHOE CONPOTUBIIEHNE BELIECTBA.

3akoH OMa J1s ydacTKa LEMu.

[TocnenoBarenbHOE U MAapaIIENbHOE COEIUHEHNE TPOBOIHUKOB.



PaboTta 1 MOITHOCTH 3JIEKTPUUECKOTO TOKA.

3akoH J[xxoyns— JleHna.

DNeKTpUYECKHUEe LEeNU M TMOTPEOUTENH SIEKTPUUYECKON SHEPruu B OBITY.
KopoTkoe 3ambIkanue.

[TocTosiHHBIE MATHUTHI.

B3auMopnencTBrEe NOCTOSIHHBIX MAarHWTOB. MarHuTHOe moje. MarHuTHoe
nosie 3eMJId U €ro 3HauyeHHe U Ku3HU Ha 3emse. OnwlT Dpcerena. MarHutHoe
10JIE BIEKTPUUECKOro ToKa. [I[puMeHeHne 311eKTPOMAarHuTOB B TEXHUKE.

JelicTBUE MAarHUTHOTO MOJS HAa NPOBOJHHUK C TOKOM. DJIEKTPOJBUTaTENb
MIOCTOSTHHOTO ~ TOKa. VICHoOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
ycTpoiicTBax u Ha TpaHcnopte. OnbiTel Dapajes. SBlIeHHE AIEKTPOMArHUTHOM
uHaykiuu. lpaBwio Jlenma. Dnektporedeparop. CrnocoObl  MONIy4YEHUS
ANEKTPUYECKON HHEPrUH. DJIEKTPOCTAHIIMM HA BO300OHOBIISIEMBIX HCTOYHUKAX
DHEPIHUU.

JlemoHCTpauuu

1. Onexrpusanus Tell.

2. JIBa poaa 3NEKTPUUYECKUX 3aPAJIOB U B3aUMOJCHCTBUE 3apSKEHHBIX TEI.
3. YCTpOMCTBO U ACUCTBUE AIEKTPOCKOIIA.

4. DnekTpocTaTndecKas NHIYKIHS.

5. 3aKOH COXpaHEHU IEKTPUUECKUX 3aPAJIOB.

6. [IpOBOTHUKY U JUDIEKTPUKH.

7. MoaenupoBaHuEe CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.

8. ICTOYHUKY MOCTOSHHOTO TOKA.

9. JleiicTBUS SIEKTPUUECKOTO TOKA.

10. DnexTpuyeckuil TOK B KUJKOCTH.

11. T'a30BbIl pa3ps.

12. 3mepeHue cuiabl TOKa aMIepMeETPOM.

13. 3MepeHue 3MeKTPUUECKOTO HAMPSKEHUS! BOJTBTMETPOM.

14. Peoctar u MarasuH CONPOTUBJIEHUN.

15. B3aumoieiicTBrE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3JICJICHUS MOJIOCOB MarHuTa.

17. MonenupoBaHuE MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

18. OnwIT DpcTena.

19. MaruuTHO€ noJie ToKa. DJIEKTPOMarHur.

20. [elicTBME MarHUTHOIO MOJISL HA MPOBOJHUK C TOKOM.

21. DnextpoaBUraTeab NOCTOSTHHOTO TOKA.

22. VccnenoBaHue SIBICHUS DJIEKTPOMAarHUTHOM MHIYKIIVH.

23. OnbiTel Papages.

24. 3aBHCHMOCTb HANPABJIECHUS HWHIAYKIHOHHOTO TOKAa OT YCJIOBUM €r0
BO3HUKHOBEHUS.

25. DIeKTporeHepaTop NOCTOSHHOTO TOKA.

JlaGopatopHbie pabOTHI U OTBITHI



1. OmpiTel MO HAOMIOAEHUIO DIEKTPU3ALUU TeN HMHAYKUUMEH U TpHU
CONPUKOCHOBEHUH.

2. HccnepnoBanue IEWCTBUS JJIEKTPUYECKOTO IIOJISI HAa NPOBOJHHMKUA U
JTURJIEKTPUKHU.

3. Coopka 1 mpoBepKa pabOThI AMEKTPUICCKON [T MTOCTOSTHHOTO TOKA.

4. VI3amepeHue U peryJmpoBaHUE CUIIbI TOKA.

5. I3MepeHue U peryInpoBaHUE HAIIPSKECHMUS.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEpe3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

7.  OnseITbl,  AEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JIEKTPUYECKOTO
CONPOTHUBJIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAANA IONEPEYHOIO CEYEHUS U
Marepuara.

8. IlpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM TPHU TOCIEI0BATEIbHOM
COCIMHEHUN JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuia Uil CWIbl TOKAa NPHU NApaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

10. Onpenenerure padoThl JIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOp.
11. Onpenenenrne MOIHOCTH 3JEKTPUYECKOTO TOKA, BBIAEIAEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYLIETO YEPeE3 JIAMIIOUYKY, OT
HaIIpsDKEHUS Ha HEH.

13. Onpenenenne K111 narpeBarensi.

14. MccnenoBanre MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MarHUTOB.

15. WN3ydyeHne MArHUTHOrO TIOJA TIOCTOSAHHBIX MAarHUTOB TIPU UX
00BbEIMHEHUU U Pa3JICTICHUH.

16. MccnenoBanne qeHCTBHS SJIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITbl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBHS
KAaTyLIK{ ¢ TOKOM M MarHuTa OT CWJIbI TOKA U HAIPABJICHUS TOKA B KaTyLIKE.

18. 3y4yeHue neicTBUs MarHUTHOTO I1OJIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3y4eHHe padOThl JJIEKTPOIBUTATENS.

20. Usmepenune KII/] anexkTpoaBUraTeIbHONM yCTaHOBKH.

21. OneITel MO WCCIENOBAHUIO SIBICHUS JJIEKTPOMArHUTHOM WHIYKIIUH:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJI€HUS! MHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8.

Mexannueckue sIBJICHUS

Mexannueckoe naBuxkeHue. MarepuanbHass Touka. (Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOro JABWXKEHUs. PaBHOMEpHOE MNpSIMOIUHEHHOE
nBrkeHne. HepaBHoOMepHOe npsMoiauHeEHOe aBMKeHUe. CpeaHsass 1 MTHOBEHHAs
CKOpPOCTh Te€Jla IPU HEPAaBHOMEPHOM IBWKECHHUHU. Y CKOpeHHE. PaBHOyCKOpEeHHOE
npsiMoJIMHeHoe nBkenue. CBodoanoe nagaenue. OnbiTel ["anummnes.



PaBHOMEpHOE ABMKEHUE MO OKPYXHOCTH. Ilepuon u yactora oOpalieHusl.
JluneriHasg u yrioBas ckopoctu. lleHTpocTpemuTenbHOE yckopeHue. llepBbii
3akoH Herorona. Bropoii 3akon Herotona. Tperuii 3akoH HproToHa.

ITpunuun cynepriozunmu cuil. Cuna ynpyroctu. 3akoH ['yka.

Cuna TpeHus: cujia TPEHUS! CKOJIBKEHUS, CUila TPEHHSI TIOKOSI, IPYTUE BUABI
TpeHus. Cuila TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOPEHUE CBOOOIHOTO
naaeHusd. JlBwkenue 1utaHer Bokpyr Comnna (MC). IlepBas kocMuyeckas
ckopoctb. HeBecomocTe u meperpy3ku. PaBHOBecne MaTepuasbHOW TOYKH.
AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEPAOro Teila C 3aKPEIUIEHHOM OChIO
BpauieHus. MoMmeHT cuisl. LleHTp TsoxecTH.

Nmnynsc Tena. U3menenne nmiynbca. Mmmyiibe cuiibl. 3aKOH COXPaHEHHUS
umiyibca. Peaktunoe asuxenue (MC).

Mexanuueckass pabota U MoOUHOCTb. PaboTa cHil TSXKECTH, YHOPYrOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SHEPrus CKaTOM MPY>KUHBI.

Kunernueckas »sHeprus. TeopemMa O KHHETHYECKOM DJHEPIUM. 3aKOH
COXpaHEHUS MEXaHUYECKOW SHEPIHH.

JleMoHCTpanuu

1. HabGnroneHne MeXxaHu4eCcKOro JBUKEHUS TeJa OTHOCUTEIBHO Pa3HbIX TEJ
OTCYETA.

2. CpaBHEHME NyTE€d M TPACKTOPUM ABMIKEHHS OJHOTO M TOTO XK€ Teia
OTHOCUTEJIBHO PA3HBIX TEJI OTCUETA.

3. I3sMepeHne CKOpOCTH U YCKOPEHHS TPAMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.

5. HaGnroneHue NBM>KEHMS Tela MO OKPYKHOCTH.

6. HaOmrogeHne MeXaHWYECKHX SIBICHUM, NPOUCXOJSALIMX B CHUCTEME
orcuéra «Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHHUH
OTHOCUTEJIHHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTbh YCKOPEHMS Tejla OT MACChI Tejla U ACHUCTBYIOIIEH HA HEro
CHJIBI.

8. HabOmronenue paBeHcTBa CUIT PU B3aUMOJICUCTBUM TEIL.

9. 3meHeHue Beca Tena npu yCKOPEHHOM JBUYKEHUU.

10. ITepenaua ummynbca npu B3ammojehcTBuu Ten. 11. TlpeobpazoBanus
HHEPrUu MpHU B3aUMOJEHCTBUU TET.

12. CoxpaHeHue nMIlyjibca IpU HEYIPYroM B3aUMOJEHCTBUN.

13. CoxpaHeHue uMItyjibca npu adCOJIFOTHO YIPYrOM B3aUMOACHCTBUU.

14. HabGmroneHue peakTUBHOTO JBUXKCHMUS.

15. CoxpaneHrne MeXaHUYECKOM YHEPTUU TPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHME MEXAHMYECKOM DSHEPruM MNpH ABWKECHHHM TeJa IMOL
JEUCTBUEM IIPYKUHBI.

JlaGopatopHblie pabOThI U OTBITHI



1. KoncTpynpoBanne  Tpakta i1 pasroHa MW JAJIBHEMIIETO
PaBHOMEPHOTO IBUKEHHUS IIAPUKA WU TEJIECKKU

2. OmnpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHHS OpyCcKa WM JBUKCHUS
[IapyKa M0 HaKJIOHHOW IUTOCKOCTH.

3. OmnpeneneHue yCKOpPEHHsS Tejaa IMPU PAaBHOYCKOPEHHOM JBUKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. TlpoBepka THMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBMKCHHH 0e€3
HAayaJbHOM CKOPOCTM IIyTH OTHOCSATCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. HccrnenoBaHnue 3aBUCUMOCTH CHUJIbl TPEHHUSI CKOJIBXKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHHUS.

7. Onpenenenrie KodhPUIMEHTa TPEHUS CKOIbKCHHUS.

8. OnpeneneHre KECTKOCTU MPYKUHBI.

9. Onpenenenne paboOThl CUJIBI TPEHUSI TP PABHOMEPHOM JBUKEHUU TeEJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Omnpenenenue pabOThl CUJIBI YOPYrOCTH NpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. N3yuyenune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nen 9.

Mexanuveckue KojaeOaHus U BOJIHBI

KonebarenbHoe aBuxkeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM:
IIEpUOJ, YaCTOTa, AMIUIMTYAa. MaTreMaThudecKuid W NPYKWHHBIA MAasTHHKHU.
[IpeBpatienre sHEPTUM MpU KoJieOATETHHOM ABMKEHUH. 3aTyXaloIInue KOJIeOaHusl.
BoinyxieHHbIe KoseOanus. Pesonanc.

Mexannueckre BodHBI. CBONCTBA MEXaHWYECKHMX BOJIH. IIpoposibHbie U
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHnnueckue BOJHBI B TBEPJOM Teje, ceiicMuueckue BoaHbl (MC).

3Byk. ['poMKkoCcTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.

JleMoHCTpauuu

1. HaGnronenue xoseOaHuii TEN TMOJ NEUCTBUEM CHIIBI TSDKECTH W CHUIIBI
YIPYTOCTH.

2. HabGmoienue xosiebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HabmroieHue BBIHYKICHHBIX KOJICOaHUM U pe30HaHCA.

4. PactipocTpaHeHue NpoAOJIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJEIIHN).

5. HabGmroeHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHUI PE30OHAHC.

JlaGopatopHbie pabOThI M OIIBITHI

1. OmnpeneneHue dYacTOThl W TepuoAa KoJieOaHMM MaTEeMaTUYEeCKOTO
MasiTHUKA.



2. OmpeneneHue 4aCTOThI U IEpUOAa KoJeOaHui Py>KMHHOTO MasiTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH Meproa KoieOaHul MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. HccnenoBaHue 3aBUCMMOCTH TIepHOJa KOJEOAHUN MOPYKUHHOTO
MasTHUKA OT MaccChl Ipys3a.

5. IlpoBepka HE3aBUCUMOCTU NEPUOJA KOJeOaHUN Trpy3a, MOJBEMIEHHOTO K
HUTH, OT MAcCChI Ipy3a.

6. OmnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh IlepuoAa KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOTHOTO TaJeHUSI.

Paznen 10.

DIIEKTPOMAarHUTHOE TMOJIE U AJEKTPOMArHUTHBIE BOJIHBI

OJIEKTPOMAarHUTHOE  MOJIe.  DJEKTpOMAarHuTHele  BoiHBL. ~ CBONMCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U. DJIEKTPOMArHUTHas IPUPOJIa CBETA.
CxopocTb cBeTa. BOoJTHOBBIE CBOKCTBA CBETA.

JleMoHCTpauuu

1. ColicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

JlaGopatopHbie pabOTHI U OTIBITHI

1. WN3ydyeHne CBOWCTB  JJIEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOUJIBHOTO TenedoHa.

Pa3gen 11.

CreroBpie  siBieHua JlyyeBas Mogmenb cBera. FMcTrouHuku — cBera.
[IpssmonuHeiiHOe pacnpocTpaHeHue cBeta. 3atMeHuss ConHna wu JIyHBL
Otpaxenue cBera. I[lmockoe 3epkano. 3akoH oTpaxkeHus cBeta. [Ipenomnenue
CBETa. 3aKOH INpesioMyIeHHs cBeTa. I[loNHOE BHYTpEHHEE OTpPaKEHUE CBETA.
Hcnonb30BaHrE MOJHOTO BHYTPEHHETO OTPAYKEHUS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xom usywedh B sumH3e. OnTuyeckas cucrema (oroamnmapara,
MHUKpockomna u Teaeckora (MC).

['ma3 kak onrayeckas cucTema. bIu30pyKocTb W JAaIbHO30PKOCTb.
Paznoxenue 6emnoro ceeta B ciektp. OnbiTel HetoToHa. CrioskeHHe CrieKTpaIbHbIX
uBeToB. /ucnepcus cera.

JlemoHCTpauuu

1. IIpsimosMHENHOE pacIpPOCTPAHEHHE CBETA.
2. OTpaxkeHue cBeTa.

3. [Nomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
4. IIpenomMiieHUE CBETA.

5. OnTuveckuii CBETOBO/.

6. XoJ aydeil B coOuparoIieit JnuH3e.
7. X0 lyyel B pacCEeHUBarOIIEH JIMH3E.



8. [Tomydenne n3o00pakeHU C TOMOIIIBIO JTHH3.
9. [Ipunuun aeiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOTA.
10. Mopnens riasa.
11. Paznoxenue 6e10ro cBera B CIEKTP.
12. TTommydenne 6emoro cBeTa MpU CIOKCHUH CBETa PA3HBIX I[BETOB.

JlaGopatopHbie pabOThI U OIBITHI

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHHsI CBETOBOTO Jiyya OT yria
najieHusl.

2. 3yueHue xapakTEepUCTHK U300paKeHUs MPEMETa B TUIOCKOM 3epKaie.

3. MccnenoBanre 3aBUCUMOCTH yTIiia MPEJIOMIICHUSI CBETOBOTO Jy4ya OT yriia
NajIeHUs] Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. ITonyyeHue n300paKEHU ¢ MOMOILBIO COOMPAIOIIEH JTUH3HI.

5. Onpenenenue (pOKyCHOTO pacCTOSHUS U ONTUYECKOW CHIIBI cOOMparouieit
JVH3BL.

6. ONBITHI IO Pa3JIOKEHUIO OEIOro CBETa B CHEKTP.

7. OnpIThl MO BOCHPUATHIO L[BETA MPEIMETOB MPH UX HAOIIOJCHUM Yepe3
LIBETOBbIE (DPUIIBTPBI.

Paznen 12.

KBanToBbIe sgBICHMS

Omnwitel Pezepdopaa u mmanerapnas mozenb atroma. Mojens aroma bopa.
Hcnyckanne W moryomeHne cBeta aroMoM. KBaHTel. JIMHENYaThle CIIEKTPHI.
PanuoaktuBHOCTh. Ab(a-, 6eTa- U ramma-usinydeHus. CTpoeHue aTOMHOTO sijipa.
Hyknonnas mozaens aroMHOro sijpa. M3oromnsl. PanrnoaktuBHbIE pEBpaILICHUS.

[leppon mnonypacnmaga aroMHBIX sAep. SaepHble peakuuu. 3aKOHBI
COXPAaHEHMs 3apsA10BOr0 U MaCCOBOI'O YHCEIL.

DHeprus CBsi3W aTOMHBIX siiep. CBsA3b Macchl M 3HEpruu. Peakuuu cuHTe3a
u gnenenust sgep. Wcerounuku osHeprum Comnma u 3BE3a (MC). Snepnas
sHepreTvka. J[efcTBUs paJuoakTUBHBIX U3IyYeHUH Ha sxuBbie opranu3msl (MC).

JleMoHCTpauuu

1. CiexTpsl U3JIy4eHHs ¥ MOTJIOLIEHUS.

2. CHeKTpsl pa3InYHbIX Ta30B.

3. CnekTtp Boaopoa.

4. Habmoienue TpekoB B kamepe BunbcoHa.

5. PabGoTa cuérurka HOHU3UPYIOIIMX U3ITYYECHHM.

6. Peructpanus n3nydeHrs NpUpOIHbIX MUHEPAJIOB U MPOIYKTOB.

JlaGopatopHbie pabOThI M OIIBITHI
1. HaGroaeHue CIUTONTHBIX U JIMHEWYATBIX CIIEKTPOB U3ITyUICHHS.



2. WccnenoBanre TPEKOB: M3MEPEHUE DPHEPTUU YACTHUIIBI IO TOPMO3HOMY
nyTH (1o ¢otorpadusim).
3. U3mepenne pagnoakTHBHOTO (poHa.

[ToBTOpHUTENTHEHO-0000IAIOIINI MOTYITH

[ToBTOpHTENTHEHO-0000MAIOIINI MOAYJTH IPEIHAZHAYCH JIJIST CUCTEMATHU3AINH
U 0000mIeHHS  TPEIMETHOIO  COJEpKaHWs W OMbITa  JCSTEIbHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PM3HMKH, a TAKXKEe IS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uKe JUis 00y4aromuxcs,
BBIOPABIINX ATOT yU4EOHBIHN MpeaMeT

[Ipu U3ydeHUn JaHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCSI BUJIbI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, (dopMupyercs
€CTECTBEHHO-HAY4YHAas] TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pusmyeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMNIIMATBHO JEITEIRHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs
3a CU€T TOTO, YTO yUalIrecs BHIMOJIHSIOT 3alaHusl, B KOTOPBIX UM MPEJIaraeTcs:

e Ha OCHOBE TMOJYYEHHBIX 3HAHWN pacrno3HaBaTh W HAYYHO OOBSICHATH
dbuznyeckre SBJICHUS B OKpPYXKAIOIIEH MPUPOAEC M TOBCEIHEBHON KU3ZHU; o
UCIIOJIb30BaTh HAyYHbIE METOJbI HUCCIENOBaHUA (PU3NYECKUX SIBIICHUW, B TOM
Yyucie AJ1s1 IPOBEPKU TUIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

e OOBSICHATH Hay4yHbIE OCHOBBI HaumOojiee BaXHBIX JIOCTHKCHUUN
COBPEMEHHBIX  TE€XHOJOTHUW, HalOpuUMeEp, MNPAKTHUYECKOTO  HMCIOJIb30BAHUS
Pa3JIMYHBIX UCTOYHUKOB PHEPTUU HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS
BCEX U3BECTHBIX BUJIOB SHEPTHUHU.

Kaxmas w©3 TemM JaHHOrO paszliefia BKIIOYAET SKCIEPUMEHTAIBHOE
ucclieIoBaHue 0000IIAI0IIEro Xapakrepa.

Paznen 3aBepiiaercs mpoBeeHUEM JUArHOCTUYECKONM M OIEHOYHOM padOoThI
3a KypC OCHOBHOM IIKOJIBI.

[Inanupyembie pe3yibTaThl OCBOCHHS y4eOHOro mpenMera «(pusuka» Ha
YpPOBHE OCHOBHOTO 00111eT0 00pa30oBaHuUs

N3yuyenue yueOHOTrOo mpenmera «DPu3nka» HAa YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJDKHO OO0€CleuuBaTh JAOCTHXKCHUE CIICIYIOIIUX JIMYHOCTHBIX,
METaIpPeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YIBTATHI

[TatproTHyeCcKOE BOCIIUTAHUE:

—TIIpPOSIBJICHUE HWHTEpECa K MCTOPUA U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoil (U3nYeCcKor HayKH;



—TIICHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB.

I'pak1aHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTaHUE:

—TOTOBHOCTh K AKTUBHOMY YYaCTHIO B 00CyXICHUH
OOIIIECTBEHHO3HAYMMBIX M JTHYECKUX NPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTIKCHUN (DU3UKH,

—OCO3HAaHNE BAXHOCTH MOPATBHO-ITHYECKUX MPUHITUIIOB B JACATEIHHOCTU
YYEHOTO.

DCTETHYECKOE BOCIIUTAHHE:

—BOCIIPUATHE  ACTETUYCCKMX  KadecTB  (PU3MYECKOM  Hayku: €
rapMOHUYHOTO TTOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH.

[leHHOCTH HAYYHOTO TTO3HAHUS:

—OCO3HAaHHME IEHHOCTH (HU3UYECKON HAYKH KaK MOITHOTO HHCTPYMEHTa
MO3HAHUS MHUpPa, OCHOBBI PA3BUTHUSI TEXHOJOTUN, Ba)KHEHIIEH COCTaBJISIONIEH
KYJbTYPHI,

—pa3BUTHE HAY4YHOU JII0OO03HATEIBLHOCTH, HHTEPECAa K UCCIEI0BATEIbCKON
JeSATETLHOCTH

dopMUpOBaHUE KYJIBTYPHI 3I0POBBS M IMOIIMOHATIBLHOTO OJIATOIIOTYYH:

—OCO3HaHHE LIEHHOCTHM 0Oe30macHoro o0pa3za >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro TOBEACHHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JIOMAIITHUX YCIIOBUSX;

—C(pOpPMHUPOBAHHOCTh HaBbIKA pPEQIIEKCUHU, MPU3HAHHE CBOETrO IMpaBa Ha
OImMOKY M TaKOT'O K€ MpaBa y APYyroro yejaoBeka. TpyaoBoe BOCIIUTAHUE:

—AaKTUBHOE yYacTHE B PEIIECHWU MPAKTHUYECKUX 3a7ad (B paMKaxX CEMbH,
HIKOJIBI, TOpOJAa, Kpas) TEXHOJOTHMYECKOW U COIMAJIbHOW HAampaBICHHOCTH,
TPEOYIOIIUX B TOM YKCIIE U (PU3HUECKUX 3HAHUI;

—HWHTEpEC K TMPAKTUUYECKOMY H3Y4YeHHI0 Tpodeccuii, CBA3aHHBIX C
(bU3UKOIA.

OKOJIOTHYECKOE BOCIIUTAHUE:

—OpHEHTAIUs Ha IPUMEHEeHHE (DU3NYSCKUX 3HAHWH IS PEIICHUS 3a71ad B
0o0JaCTH  OKpY)KAroIIel cpefpl, ITUTAHUPOBAHUS TIOCTYNKOB M OIICHKA WX
BO3MOJKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIECH CPEeJIbl;

—OCO3HaHHE TI00aTLHOTO XapaKTepa YKOJIOTHUECKUX MPOOJIeM U MyTel ux
pelieHus.

Apantanus 00y4yaromierocsi K M3MEHSIOIIUMCS YCIOBUSIM COLMAIBHON U
IIPUPOIHOM CpEbl:

—TI0TPeOHOCTh BO B3aMMOJCHCTBUM TNPHU BBHIMOJIHEHUU HCCIIEIOBAaHUN U
MPOEKTOB (PU3NUYECKON HAMIPABICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;



—TIOBBIIIEHUE YPOBHS CBOE€W KOMIIETEHTHOCTHM YEpEe3 MPAKTUYECKYIO
NESATEIbHOCTD;

—TOTPEOHOCT B (OPMHUPOBAHUM HOBBIX 3HAHHMK, B TOM YHUCIE
(GopMyIMpOBaTh UIEH, MOHATHS, TUIIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBICHUSX;

—OCO3HaHHE ACPUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B
o0nactu (HU3HKHY;

—IIJIJAaHUPOBAHUE CBOErO Pa3BUTHUA B NMPUOOPETEHHUU HOBBIX (PU3HYECKUX
3HAHUI;

—CTPEMJICHUE aHAJIU3MPOBaTh M BBUIBIATH B3aMMOCBS3H  IIPUPOIBL,
o0111ecTBa U PKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

—OIICHKA CBOMX JEHUCTBUM C Y4ETOM BIMSAHHS HAa OKPYXKAIOUIYIO CpeExdy,
BO3MOKHBIX [VIOOAJIBHBIX TOCIIEICTBUM.

MeranpeaMeTHbIE Pe3yIbTaThI

VYHuBepcanbHble MO3HABATEIbHBIC IEHCTBUS

ba3oBrbie noruueckue AeUCTBUA:

—BBISIBJISITh U XapaKTEpHU30BaTh CYIIECTBEHHBbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN );

—yCTaHaBIIMBATh CYIIECTBCHHBIN MMPU3HAK KJIaCCU(DUKAIINN, OCHOBAHUS TSI
000011IeHNs U CPAaBHEHUS,

—BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYMsI B PacCMAaTPHUBACMBIX
dakTax, JTaHHBIX U HAOIIOJIEHUAX, OTHOCAIITUXCS K (DU3UUECKUM SIBIICHUSM;

—BBISIBJIATh TPUYUHHO-CIICACTBCHHBIC CBSI3M TMPU WM3YYEHUU (DU3NICCKUX
SBJICHMA W TIPOIIECCOB; JENIaTh BBIBOJBI C HCIIOJIH30BAHUEM JCIYKTUBHBIX W
WHIYKTUBHBIX  YMO3aKJIIOYCHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

—CaMOCTOSITEJILHO BBIOMpaTh CHOCOO pelieHus y4eOHOU (u3udeckoi
3alayd  (CpaBHEHHME HECKOJbKMX BapHaHTOB pEIICHHUs, BBIOOp HaumOoJee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBbie ncciienoBaTeNbCKue ACCTBUS:

—MUCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATENbCKHII HHCTPYMEHT MMO3HAHUS,
—IpPOBOJIUTh MO CaMOCTOSATEIBHO COCTABJICHHOMY ILJIAHY OIMbBIT, HECI0XKHBIM
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SBICHUS;

—OIICHUBaTh HAa TPUMEHUMOCTh W JIOCTOBEPHOCTH WH(MOPMAITHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

—CaMOCTOSITeNIbHO  (popMynupoBaTh  OOOOIIEHHUS UM BBIBOJBI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOICHHUS, ONIBITA, UCCIIEIOBAHMS;

—IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (DUIHUECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH NPENTNONONKEHUS 00 WX Pa3BUTUM B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmariueii:



—PUMEHSATh PA3JIUYHbIE METOJIbI, UHCTPYMEHTHI U 3aIIpOCHI IPU MMOUCKE U
oT6ope MHPpOpMaUH WIN JaHHBIX C YUETOM MPEUI0KEHHON YUeOHOH PU3NUYECKOi
3aJa4y;

—aHaJU3UupoBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS

; —CaMOCTOATEIbHO BHIOMpATh ONTUMAIBbHYIO (HOpPMY MPEICTaBICHUSA
uHGOpMAllMM U WJUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpauKoil 1 UX KOMOMHALUSMU.

YHuBepcaabHble KOMMYHHKATUBHBIC JICHCTBUS

OOmienue:

—B X0Jie 00CYXJICHHS y4eOHOTrO MaTepHalia, Pe3yJIbTaTOB JIA0OPATOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKTAeMOW TEMBI H
BBICKA3bIBaTh WJICW, HAllCJICHHBICE Ha pelIeHHe 3aJaud U IOJJIepKaHue
0J1arokeaaTeIbHOCTH OOIICHMS,

—COIIOCTaBJISITh CBOM CYXXICHHUS C CYXKICHUSIMH JPYyTUX YYaCTHHKOB
Jyajora, 0OHapYKUBATh Pa3JIMUUE M CXOJCTBO MTO3HITUH;

—BBIpAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX W MHCHBMEHHBIX TEKCTax; —
nyOJUYHO TIPEACTABISATh PE3YIbTaThl  BBIITOJHEHHOTO (DU3UYECKOTO OIbITa
(?KCIIepUMEHTa, UCCIIC0BaHUs, IPOCKTA).

CoBmecTHas IESITENbHOCTD (COTPYAHUYECTBO):

—TIOHUMAaTh W MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
WHIUBUYAIbHOM paOOThI MPU PEIIEHUH KOHKPETHOU (PU3UUECKOM MPOOIEMBI;

—IPUHUMATH LI€JIA COBMECTHOW AESATEIbHOCTH, OPraHU30BbIBAThH JICHCTBUS
no €€ JOCTHKEHHUIO: PacIpeiesiaTh POJiv, OOCYXJIaTh MPOLECCHl U PE3YJIbTAThI
COBMECTHOM pabOThI; 0000IIaTh MHEHHS HECKOJIBKUX JTFOJIEH;

—BBIMOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO Pe3yibTara Io
CBOEMY HANpaBJICHUI0 U KOOPAUHUPYS CBOM JCHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

—OLIEHUBAaTh KayeCTBO CBOEro BKJIaJa B OOLIMH MPOIYKT MO KPUTEPHSM,
CaMOCTOATENEHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

YHuBepcaibHbIe PETYJISITUBHBIC ICUCTBUS

Camoopranu3zanusi:

—BBISBJISITH TPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYyaIUsIX, TPEOYIOIINX
JUIsL perieHust GU3nYecKuX 3HaHUM;

—OpPHUEHTUPOBATHCS B  PA3IMYHBIX IOAXOJAaX TMPUHATUS  pEIICHUMH
(MHAMBUyATbHOE, IPUHSATHE PEUICHUS B TPYIIIIE, IPUHATHE PEIICHUHN TPYIIOi);

—CaMOCTOSITEIIbHO COCTABJISITh AJITOPUTM pEIICHHS (PU3HUECKON 3aaadu
WU TUIaHa HCCIEIOBAaHUS C YYE€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATH Mpe/IjlaracMble BApUAHThI PEIICHUM;



—Jenath BBHIOOp M OpaTh OTBETCTBEHHOCTHh 3a perieHne. CaMOKOHTPOJIb
(pednexcus):

—/1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IUIaH €€ N3MEHEHUS;

—OOBACHATh NPUYUHBl  JIOCTHIKEHUS  (HEJOCTHMIKEHMs) Ppe3ylbTaToOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

—BHOCHUTbh KOPPEKTHUBBI B JEITEIBHOCTh (B TOM YHCJIE B XOJ BBITOJIHEHUS
(U3NYECKOTO HCCIIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIIUOOK, BOZHUKIIUX TPYJHOCTEH;

—OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUAM. DMOIMOHAIbHBIN
UHTEIJIEKT:

—CTaBUTh Ce0sl HA MECTO APYroro 4eJIOBEKa B XOJ€ CIOpa WIH JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTroro.

[IpunsiTue ceds u Apyrux:

—TIpU3HaBaTh CBOE NPABO HAa OIIMOKY NpU pelIeHUH (U3HUECKUX 3ajad
WIM B YTBEPXKIACHUAX HA HAYYHBIE TEMBI U TAKOE YK€ IIPaBO JIPYroro.

IIpeameTHBIE PE3YNbTATHI

7 KIIACC

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXaThb
c(OpMUPOBAHHOCTH y O0YUAIOIINXCS YMEHU:

—UCIIOJb30BaTh  TOHATHA: (PU3MYECKHE W  XUMHUYECKHE SIBJICHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJICIb, TUIIOTE3a; CIUHUILI (PU3NUECKUX BEIUYMH;
aToM, MOJIEKyJla, arperatHbleé COCTOSIHUSI BellecTBa (TBEpAOE, KHUAKOE,
razoo0pa3Hoe); MeEXaHHUYeCKoe JBHXKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE,
NPSIMOJIMHEWHOE), TPAeKTOPUsl, paBHOAECHCTBYyoIas cui, Aedopmanus (ynpyras,
MJIaCTHYECKas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

—pasznuyath sBieHus (quddy3us; TEIIOBOE NBUKEHHUE YaCTHIl BEIIECTBA,
PAaBHOMEPHOE JIBMXKEHUE; HEPABHOMEPHOE JBUKEHUE; WHEPLIUS; B3aUMOJICUCTBUE
TEJl; PaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBhIO BpalllEHHs; Mepenayda
JaBJICHUS] TBEPABIMHU TEJIaMH, >KUJKOCTSIMU W Ta3aMH; aTMochepHOE IaBJICHUE;
MJJaBaHUE TeJ; TMPEBPAILCHUS MEXaHWUYECKOW DHEPruu) IO ONMCAHUI0 HX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOMIMX JaHHOE
(bu3nUecKoe SIBICHHUE;

—pacro3HaBaTh MPOSBICHUE W3YyYEHHBIX (U3UYECKUX SIBICHUNA B
OKpY’>KaroleM MHUpe, B TOM uucie (U3UYECKHUE SBJICHHUS B MPUPOJIC: MPUMEPHI
JIBVKEHUS C PA3JIMYHBIMUA CKOPOCTSIMU B KUBOM M HEXKUBOW NMPUPOIAE; ACUCTBUE
CUJIBI TPEHHUS B IIPUPOJIC U TEXHHUKE; BIUSHUE aTMOC(HEPHOIO AaBJICHUS Ha YKUBOMU
OpraHu3M; IUIaBaHUE pbIO;, pblYyard B TeJE€ 4YEJIOBEKa, MPHU 3TOM MEPEBOJAUTH
MPAKTUYECKYIO 3a/1auy B YUEOHYIO, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKU
(bu3HYECKUX SBJICHUI;



—ONUCHIBATh U3yUEHHBIE CBOICTBA TEN U (PU3UUECKHUE SBICHUS, UCIIONIb3YS
busnueckue BenUUMHBI (Macca, 00BEM, IUJIOTHOCTh BEIECTBA, BpEMs, IIyTh,
CKOpPOCTb, CPEIHSsI CKOPOCTb, CHJIa YIPYIOCTH, CHJa TSXKECTH, BEeC Tela, cuja
TpeHUs, JaBieHUEe (TBEPAOro Tena, MXUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MexaHu4yeckas paboTa, MOIIHOCTh, IUJICYO CHJIBI, MOMEHT CHJIbI, KO3(HIHeHTt
MOJIE3HOTO JICUCTBUSA MEXaHU3MOB, KHHETUYECKasl U TIOTEHI[HAIbHAS SHEPTHS ); IPU
OMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uxX O0O03HAUeHUsS U E€IUHUIBI (PU3NYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEJIMUYHMHY C IPYTMMU BEIMYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

—XapaKTepu30BaTh CBOMCTBa TeJ, (PU3NYECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3YsI TIPaBWJIA CIOXKEHHsSI CHJI (BIOJIb OJTHOM TpsiMoif), 3akoH ['yka, 3aKoH
[lackang, 3akoH Apxumena, MPaBWIO paBHOBecUs pblyara (OJ0Ka), «30J10TOE
IPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKON HHEpruu; MpH 3TOM
JlaBaTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHA M 3aIllMChIBaTh €r0 MAaTEMaTUYECKOE
BBIPKEHHUE;

—OO0BSICHATh (PU3NUYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEl, B TOM
Yuclie W B KOHTEKCTE CHUTyallMid MPaKTHKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH NIPUYMHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |1—2
JIOTHYECKHX IIaroB ¢ OOpoil Ha 1—2 U3y4yeHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUM,
du3nYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

—pemathk pacu€THble 3afaud B 1—2 AeicTBUs, MCNONb3ys 3aKOHbl U
dbopmyIibl, CBsI3BIBaIONIME (DU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS
3aJa4d 3aMUChIBaTh KPATKOE YCJIOBHE, MOJACTABIATH (PU3UYECKHE BEIMYMHBI B
(GbopMyJibl M1 TPOBOAUTH PAcUEThl, HAXOAUThH CIIPABOYHBIE JTaHHBIE, HEOOXOIUMBbIE
JUIS peIleHUs] 3a/ad, OICHWBATh PEATHUCTHYHOCTb TOMYYEeHHOUW (PU3NYECKON
BEJTUYHNHBL;

—pacrno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU MOMOIIU
bu3nYecKnX METOAOB;, B OIMCAHWUU WCCIEIOBAHUS BBIJCIATH IPOBEPSEMOE
OpeanoyiokeHue (TUIoTe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYECHHbBIN
pe3ynbTaT, HAXOIUTh OLTMOKH B XOJI€ OTIBITA, JIEIAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

—TIpOBOJUTh OMNBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBICHUM WM
¢usznyeckux CBOMCTB Tei: (HOPMYIHPOBATH MPOBEPSEMbIE MPEANOI0KEHUS,
coOupaTh yCTAHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHNUS, 3alIMCHIBATh X0l OTBITA
(dbopMyupoBaTh BHIBOJIBI;

—BBITIOJIHATh TIPSMBIE W3MEPEHUs PACCTOSHUSA, BPEMEHH, Macchl TeTa,
00BbEMa, CHIIBI W TEMIIepaTypbl C HCIOJIb30BAHHUEM aHAJIOTOBBIX M IU(POBBIX
mpuOOPOB; 3aMUCHIBATh MOKa3aHUsI MPUOOPOB C y4ETOM 3aJaHHOU aOCOTIOTHOM
IIOIPEITHOCTHA U3MEPEHUN;

—TIPOBOJIUTH UCCIIEA0BAHNE 3aBUCUMOCTH OJAHON (PU3UYECKON BETMUUHBI OT
JPYToOi C MCTOJIh30BAaHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTH MYyTH PaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHHU ABM)KCHHUS TeJa; CHIIbI TPEHHS CKOJIBXEHHS OT



CHJIbI JTaBJICHUsI, KauecTBa 00pabOTKM MOBEPXHOCTEHN TE€ M HE3aBUCHUMOCTHU CHIIBI
TPEHHsI OT IUIOIIAJM CONPHUKOCHOBEHHUS TE€Jd; CUJbl YIPYIOCTH OT YJJIMHEHUSA
IPYKUHBI; BBITAIKUBAIOIIEH CHIIBI OT O0BEMA MOTrpYyKEHHOM YacTU Tedaa W OT
IUIOTHOCTU HUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO; YCIOBUM IJIaBaHUs TEJl, YCIOBUI paBHOBECHS pblyara
U OJIOKOB); y4yaCTBOBaTh B IUIAHMPOBAHHHM Y4YEOHOTO HCCIEIOBaHUS, COOMpPATH
YCTAaHOBKY M  BBINOJHATH M3MEPEHHUs, CleAysd NpeJIoKEHHOMY IUIaHy,
¢ukcupoBaTh pe3yNabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJE TPEUIOKEHHBIX TaOIWLl W TpadUKOB, JEaTh BBIBOJABI MO pe3yJbTaTam
UCCIIEJOBaHMSI;

—TIPOBOJUTh KOCBEHHBbIE H3MepeHus (PU3MUEeCKUX BETUYHUH (IUIOTHOCTH
BELIECTBA JKUAKOCTH W TBEPJIOTO Tea; CUJIA TPEHUS CKOJIbKEHUS; JaBJICHUE
BO3/lyXa; BBITAIKUBAIOIIAs CUJA, JCUCTBYIOIIAs Ha MOTPYKEHHOE B KUIKOCTh
TENO; KOAIPPUIHUEHT IMOJIE3HOTO JAEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAys
OpEUIOKEHHOW  MHCTPYKUMHU: TpU  BBINOJIHEHMH HU3MEPEHUM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE UCKOMOM BEJIMYHHBI;

—Cco0M01aTh  MpaBWila TEXHUKM  0Oe30macHOCTH Impu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

—YKa3bIBaTh MPUHLHUIBI JEUCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, IUHAMOMETpP, COOOIIAOLIUECS COCYIbl, OapoMeTp, pblyar,
MOJIBMOKHBIN M HEMOJBYXKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTb;

—XapaKTepu30BaTh MPUHLIMIIBI JCHCTBUS HM3yYEHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAaHUA (B TOM YHCIIE: MOIIMITHUKH,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI TMpecc, MaHOMETP, BBICOTOMED,
NOPIIHEBOM HAcOC, apeoMEeTp), MCIONb3ysd 3HAHUS O CBOMCTBAaX (HU3MUECKUX
SBJICHUI U HEOOXOANMbIE (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIPUBOJIUTH  TPUMEDHI, HaXoAUTh MHGPOpPMALMIO O MpUMEpax
IPAKTUYECKOI0 UCMOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCETHEBHOM MKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, COXpPaHEHHUS 370pPOBbsl U COONIIONEHUS HOPM 3KOJIOIMYECKOIo
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

—OCYIIECTBIISITh OTOOP MCTOYHHUKOB HH(popmanuu B cetu HHTepHeT B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpPAaBHEHMS PA3IMYHBIX MCTOYHUKOB BBIACIATH MH(MOPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

—HCIOJIb30BaTh IPH BHINOJHEHUN YUEOHBIX 33JJaHUN HAYYHO-TIONYJISIPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WnuTepHer; Bianerh npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

—CO03/1aBaTh COOCTBEHHbIE KPaTKHE MHCbMEHHBIE U YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(POpPMaLUU (PU3MUECKOTO COJEPKAHMS, B TOM YHUCIE
nyOJMYHO JeNlaTh KpaTKhe COOOIIEHHS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX



WCCIICIOBAHUM; TIPU 3TOM TPAMOTHO MCIIOJIb30BATh W3YYECHHBIN IOHSITUHWHBIN
anmapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTALINEH;

—TpU BBHIMIOJTHEHUU YYCOHBIX TPOCKTOB W WCCICIOBAHUN PACTIPEACIISTH
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIAUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUH, aaeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JNESATENbHOCTh TPYNIIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aWMOJICUCTBUE,
YUUTHIBAsE MHEHUE OKPYKAKOLIUX.

8 KITACC
[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI —OTpaXkaThb
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHU:

—MUCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB W MOJIEKYJI, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTAIUIMYECKHE U
amop(HbBIC TeNa, HACBHIIICHHBIH W HEHACHIIICHHBIM Map, BJIAXKHOCTh BO3/1yXa;
TeMmreparypa, BHYTPEHHSISI DSHEpPrus, TEIUIOBOM JBUTATENb; JJIEMEHTapHBIN
ANEKTPUYECKUIN 3apsif, AJIEKTPUUYECKOE TI0JIe, NPOBOJHUKUA M JIUAJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

—pa3nuyaTh sBIEHUS (TEIJIOBOE pacUIMpeHue/ckaTue, Teronepeaaya,
TEIUIOBOE pPAaBHOBECHE, CMAYMBAHUE, KANWUISIPHBIE SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJIEHWE, KpUcCTauM3auus  (OTBEpAECBaHUE),  KHUIIEHUE,
Tertonepeaaya (TErIONnpPOBOJHOCTb, KOHBEKIIUS, U3IYUEHHUE); SIEKTPHU3aLHs Te,
B3aMMO/ICHCTBHUE 3aPSAI0B, IEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBME MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS WHAYKIIMS) IO OIMHCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

—pacro3HaBaTh MPOSBICHUE U3YyYEHHBIX (UBHYECKUX SBICHUUA B
OKpYXalollleM MHUpe, B TOM 4Yucie (u3ndeckue SBICHUA B TPHUPOJE:
MOBEPXHOCTHOE HATSDKCHUE M KANMWUISIPHBIC SIBIICHUSI B MPUPOJIC, KPUCTAIIIBI B
npupoae, wuznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3HI,
oOpazoBaHuEe pOCHI, TyMaHa, UHEs, CHEra; JIEKTPUYECKUE SIBJIEHUsI B aTMocdepe,
AJIEKTPUUECTBO JKUBBIX OPraHW3MOB; MArHUTHOE Moje 3emMid, Aperd MOJ0COB,
pOJIb MAarHUTHOTO MOJIA JJIsl >KM3HM Ha 3eMJjie, MOJAPHOE CHUSHHE; MPHU 3TOM
MEepPeBOJIUTh MPAKTUYECKYIO 3aadyy B Y4eOHYIO, BBIACIATh CYIIECTBEHHbBIC
CBOMCTBA/TIpU3HAKU (U3UUECKUX SBICHUI;

—OMUCHIBATh U3YUYEHHBIC CBOMCTBA TEJl U (PM3UYECCKUE SBJIICHUS, UCTIONb3YSI
dbuznyeckre BeIMYMHBI (TeMImeparypa, BHYTPEHHSS DHEPrusi, KOJIUYECTBO
TEIUIOThI, yJAeNbHAasl TEIJIOEMKOCTh BEIIECTBA, YJIeNbHAS TEIUIOTa IJIaBICHUS,
yAenbHas TeIUIoTa NapooOpa3oBaHus, yjAelibHAas TEIIoTa CropaHus TOIUIUBA,
KOO (PUIIMEHT TONe3HOTO JEWCTBHUSI TEIJIOBOM  MAIIUHBI, OTHOCUTEIhHAsS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3aps], cujla TOKa, DIJIEKTPUYECKOE
HaIpsDKEHUE, COMPOTURJICHUE MPOBOJIHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,



paboTa ¥ MOIIHOCTh JJIEKTPUUYECKOTO TOKA); MpPU ONUCAHUU MPABHIBHO
TpakToOBaTh (PU3UYECKUNA CMBICH HCIOIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
CAVHUIBI (PU3UICCKUX BEIMYMUH, HAXOIUTh (OPMYJIBI, CBS3BIBAIONINEC JTAHHYIO
bu3MYeCcKyl0 BETUYUHY C JPYTUMH BEIMYMHAMH, CTPOUTH I'pa@UKU H3yUEHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

—XapaKTepU30BaTh CBOWCTBA Tei, (PU3WUYECKHE SIBJICHUS W IIPOIIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEILIECTBA, MPUHIUIT CYNEPIO3UIMU TOoJIe (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsaa, 3akoH OMa Ji71s yyacTka 1enu, 3akoH /[ xoyns—IJlenua, 3akoH
COXpaHEHHUs] SHEPTUu; MPU STOM JaBaTh CIOBECHYIO (HOPMYJIHUPOBKY 3aKOHA U
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

—O0BACHATh (DU3MYECKHE TMPOLIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMll MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTIOTMYECKUX IIaroB
c omopod Ha 1—2 U3Y4YEHHBIX CBONCTBA (U3MYECKUX SBICHHUM, (DUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

—pelarb pacy€THblEe 3aaud B 2—3 JEWCTBUSA, HCIOJIb3YS 3aKOHBI H
dbopmyIibl, CBsI3BIBAIONINE (DPU3NUECKHME BEIMYUHBI: HAa OCHOBE aHajIu3a YCJIOBUS
3a7a4M 3aIliChIBATh KPATKOE YCIOBHE, BBIABIATh HEIOCTATOK JAHHBIX I
pelieHus 3aja4n, BEIOUpaTh 3aKOHBI U (HOPMYJIbl, HEOOXOIUMBIE JIJIsl €€ PeIIeHMUs,
MPOBOAUTH PAcU€Thl U CPABHUBATH MOJYYCHHOE 3HAYEHUE (DU3NUECKON BEITMUYUHBI
C U3BECTHBIMHU JIAHHBIMU;

—pacrno3HaBaTh TpoOJieMbl, KOTOPbIE MOXKHO PEIIUTh TPU TTOMOIIU
bu3nYecKux METOJOB; MCIOJIb3YySl  OMHCAaHWE  MCCIEAOBAHUS,  BBIJACIATH
IIPOBEPSIEMOE TIPEAINOJIOKEHUE, OLEHUBATh MPABUWIBHOCTH IOPSJIKA IPOBEICHUSA
WCCIICIOBAHUSI, A€NaTh BbIBOBI;

—TpPOBOAUTH OIBITBI 1O HAOMIONCHUIO (U3MYECKUX SBJICHUM WU
bu3nYecKkux CBOMCTB Ten (KamWUISIPHBIC SIBJICHHS, 3aBUCUMOCTH JaBJICHUS
BO3/yXa oT €ro 00béMa, TEMIIEPATYPHI; CKOPOCTH mporiecca
OCTBIBaHUS/HArPEBaHUSI TPU HM3IYYEHUU OT I[BETAa M3ITyYarolei/OTIOMIA0IIeH
MMOBEPXHOCTH; CKOPOCTh UCIIAPEHHUS BOABI OT TEMIIEPATYPHI )KUAKOCTH U ILIOLIAINA
€€ MOBEPXHOCTH; BJICKTPU3aLMs TEJ U B3aUMOICHUCTBUE DJIEKTPUUECKUX 3apsI0B;
B3aUMOJECUCTBUE IIOCTOSIHHBIX MArHUTOB, BU3YAJIM3allMs MAarHUTHBIX IOJIEU
MMOCTOSSHHBIX MAarHuTOB; JECWCTBHUS MAarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM,
CBOMCTBAa JJIEKTPOMArHWTa, CBOMCTBA 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKA):
dbopMyIUpoBaThL TPOBEpPSIEMbIE  MPEAMNONOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEIOKEHHOTr0 000py/IOBaHUs;, OIMKCBHIBATh XOJ ONbITa U (HOPMYIUPOBATH
BBIBOJIBI,

—BBIMOJIHATh ~ MOPSIMBIE  M3MEPEHUS  TEMIMEPaTypbl, OTHOCUTEIBLHOU
BJIAJKHOCTH BO3yXa, CWJIbl TOKA, HANPSDKEHUS C MCIOJb30BAHUEM AHAJIOTOBBIX
NMpUOOPOB U JTATYMKOB (PU3MUECKUX BEJIMUMH; CPABHUBATH PE3YJIbTaThl U3MEPEHUN
C y4€TOM 3aJJaHHOW aOCOJIIOTHOM TMOTPEIIHOCTH; —IIPOBOJUTh HCCJIEAOBAHUE



3aBUCHUMOCTH OJHOW (DU3MUECKON BEIMYUHBI OT JPYrol C HCHOJB30BaHUEM
NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb COMPOTHUBJICHHUS MPOBOJHUKA OT €ro JIJIMHBI,
IUIOIIAAN TONEPEYHOI0 CEYEHHs] M YAEJIBbHOIO CONPOTUBJICHUS BELIECTBA
MPOBOJIHMKA; CUJIBI TOKA, HJYIIETO 4Yepe3 MPOBOJAHHUK, OT HAMNpsXKEHUS Ha
IIPOBOJIHUKE; MCCJENOBAHUE MOCIEAOBATEIBHOIO U MapajuIeIbHOrO COEIMHEHUIM
IIPOBOJIHUKOB): IJITAHUPOBATh MCCIEIOBAaHNE, COOMPATh YCTAHOBKY M BBINOJHATH
U3MEpEHUsl, cienys MpeJIoKEeHHOMY IUIaHy, (UKCHUPOBATh  PE3yJIbTaThl
MOJyYEHHOW 3aBUCHUMOCTH B BHJE TaOMUIl ¥ TpaduKOB, JAeTaTh BBIBOJBI IO
pe3yibTaTaM HCCIEIOBaHUs; —IIPOBOJIUTh KOCBEHHbIE HU3MEPEHUsS (U3UUECKUX
Benu4MH (yJeiabHash TeMIOEMKOCTh BEIECTBA, COMNPOTHUBIICHHE MPOBOIHUKA,
paboTa ¥ MOIIHOCTH AJNEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOMPATh
HKCIIEPUMEHTAJIbHYIO  YCTaHOBKY, CIIeAysl TPEAJIO)KEHHOW HWHCTPYKIUHU, U
BBIYUCIISITh 3HAUECHUE BEJIMUUHBIL;

—co0yo1aTh  MpaBWiIa TEXHUKM  O€30MacHOCTH Hpu  pabore C
71a060paTOPHBIM 000PYIOBAHUEM;

—XapaKTEepU30BaTh TMPUHIUIBI JEUCTBUS M3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX OMUCaHUd (B TOM YHCIE: CHCTEMA
OTOIUIEHUSI JIOMOB, THUIPOMETp, IapoBas TypOHWHA, amMIEepMETp, BOJBTMETD,
CUETUMK  DJIEKTPUYECKOM  HSHEPruu,  BJIEKTPOOCBETUTENIbHBIE  IPHOOPHI,
HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI (IPUMEPHI), DIIEKTPUUECKHUE TPEIOXPAHUTEIH;
AIIEKTPOMArHUT, AJIEKTPOJBUTATENb IOCTOSHHOIO TOKA), WCIOJb3Ys 3HAHUS O
CBOMCTBax (pM3MUECKUX SBJICHUN U HEOOX0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HM3MEPUTEIbHbBIC
npuOOpbl MO CXE€MaM M CXEMAaTHYHbIM PUCYHKaM (GKUJIKOCTHBIM TEPMOMETP,
TEPMOC, TCUXPOMETpP, TUTPOMETpP, JABUrATEIb BHYTPEHHErO0  CrOpaHus,
ANEKTPOCKOI,  PEOCTaT); COCTABJISATh CXEMbl  AJIEKTPUUECKUX ILlened ¢
MOCJEAOBAaTEAbHBIM W TApajUIeIbHBIM COEJUHEHUEM JJIEMEHTOB, pa3iinyas
YCIIOBHbIE O0O3HAYEHUS DJIEMEHTOB DJEKTPUYECKUX IeMeil; —IpPUBOJIUTD
IPUMEPBI/HAXOIUTh MUHPOPMALIUIO O MpUMEpax MNPAKTUUYECKOTO HMCIOJb30BaHUS
bu3MYecKuX 3HaHWN B TTOBCEIHEBHOM JKU3HU ISl 00eCTieYeHUs1 0€30MaCHOCTH TIPH
oOpalieHnu ¢ npubopaMu U TEXHUYECKUMH YCTPOIMCTBAMHU, COXPAHEHHS 310POBbS
U COOJIIO/IEHUSI HOPM 3KOJIOTHUYECKOTO MOBECHUSI B OKPY KaIOIEH Cpejie;

—OCYHICCTBIISITh TOUCK HHGpOpMAIMKH (PU3NYECKOTO CONEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE UMEIOIIUXCSl 3HAHUM U IMyTEM CpaBHEHUS JOTOJHUTEIBHBIX
WMCTOYHUKOB BBIICTATH WH(OpMAIMIO, KOTOpas SIBISETCS MPOTUBOPEYHBON WIIN
MOKET ObITh HEIOCTOBEPHOM;

—MUCIIOJIb30BaTh MPHU BBHIMOJHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro CoAepIKaHus, CIPAaBOUYHBIE MaTEpPHANIBI, PECYPChl CETU
WuTepHeT; BiaaeTh NpuéMamMu KOHCHEKTHMPOBAaHUSA TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

—CO03/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE M KPATKUE YCTHBIE COOOIIEHUS,
0000611ast “HGOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PM3UYECKOTO COACPKaHUS, B



TOM  YWCI€ MyONWYHO  TMPEACTABIATh  PE3yJbTaThl  MPOSKTHOHW  WIIH
HCCIICIOBATENIbCKOM ~ JICSATEIBHOCTH; TPU ATOM T'PaMOTHO  MCIIOJIb30BaTh
W3YYCHHBIM TOHATHIHBIA ammapar Kypca (DU3WKH, COMPOBOXKIATH BBICTYILJICHUE
MIPE3CHTALUEN;

—TpU BBHITIOJIHEHUH Y4YEOHBIX TPOEKTOB W WCCIICIOBAHUNA (HUIUIECKUX
MPOIIECCOB  paclpenensitb OOSI3aHHOCTM B Tpydle B COOTBETCTBUU C
IMOCTaBJICHHBIMHM 3ajladaMM, CJICAWTH 3a BBIOJHCHHEM IUIaHA JCUCTBUH H
KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJl B JIEATEILHOCTh
IPYIIbI; BRICTpauBaTh KOMMYHUKATUBHOE B3aUMOACHCTBUE, MPOSIBIISASI TOTOBHOCTD
paszpemarb KOHMIUKTHI.

9 KIIACC
[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI —OTpaXaThb
c(OpMUPOBAHHOCTh y 00YHAIOIINXCS YMEHU:

—MUCIIONB30BaTh IOHATHUSA: CHUCTEMA OTCU€Ta, MaTepuaiabHas TOYKa,
TPaeKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JABMKEHUS, Aehopmanus (yrnpyras,
IJIaCTHUYECKas), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku; UEHTP TAKECTU; aOCOIIOTHO TBEPJOE TEJO, LIEHTP TSKECTH TBEPIAOTO
TeJga, pPaBHOBECHE; MEXAHMUYECKHE KoJieOaHUsi W BOJHBI, 3BYK, WH(GpPa3ByK U
YIBTPA3BYK; JJEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTalIbHO30PKOCTh, CIIEKTPHI UCIYCKAHUS M TOTJIOIICHUS; ajabda-,
0eTa U raMMa-u3Ny4YeHHUsl, U30TOIIbI, AJIepHasi YHEPreTUKa,

—pa3nuyath SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJeHHE
TE€JI, PABHOMEPHOE JBHKEHHUE MO OKPYKHOCTH, B3AMMOJECUCTBUE TEJl, PEAKTUBHOE
JBIDKEHUE, KOJIebaTenpHOe IBMKEHHE (3aTyXalOIIKe U BBIHYK/ICHHbBIE KOJIeOaHusl),
PE30HAaHC, BOJIHOBOE  JBH)KEHHUE, OTPAXKEHUE  3BYKa, IPAMOJMHEHUHOE
pacIpOCTPAHEHUE, OTPAXKEHHUE U TMPEIOMJIIEHUE CBETa, IOJHOE BHYTPEHHEE
OTpa)keHUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B CIEKTP U CIOXKEHHUE CIEKTPaIbHBIX
LIBETOB, JUCIEPCUS CBETA, E€CTECTBEHHAs PAAUOAKTHUBHOCTb, BO3HUKHOBEHHE
JMHEWYATOr0 CIEKTPa U3JIYYEHHUs) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

—pacrno3HaBaTh NPOSIBJICHHWE U3YYEHHBIX (PU3MYECKUX SBJICHUM B
OKpYXaroieM MUpe (B TOM yucie (HU3MYECKUE SBICHHS B MPUPOJIEC: NMPWIUBHI U
OTJIUBBI, IBUAKEHHE TUIaHET COJHEYHOM CUCTEMbI, PEAKTUBHOE JBM)KEHUE >KUBBIX
OpPraHW3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHYECKHUE
BOJIHBI, IIyHAMH, 9XO0, [IBETA TEJI, ONTUYECKUE SBJICHUS B IPUPOIE, OMOJIOTHIECKOE
JNEUCTBUE BUIUMOTrO, YJIbTPa(UOJIETOBOIO U PEHTICHOBCKOTO H3Iy4YEHUM;
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
M3JIy4YCHUE MPUPOAHBIX MHUHEPAJIOB; JCUCTBUE PAAUMOAKTUBHBIX H3JIyUYCHUW HA



OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIJIEJISITh CYIIIECTBEHHBIE CBOWCTBA/TIPU3HAKU (DU3UUECKUX SIBICHU;

—ONUCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3UUECKHUE SBICHUS, UCIIONb3YS
¢uznyeckue BEIWYMHBI (CPEIHSAsT W MTHOBEHHass CKOpPOCTh Teja IpH
HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, ITEpEMEILIEHUE, yTh, YIJIOBas CKOPOCTH,
CWJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOIO MaJeHMS,
BEC TeJla, UMIIYJIbC Tella, UMITYJIbC CHJIbI, MEXaHU4ecKass padoTa W MOILHOCTb,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTHIO  3EMIJIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKWHBbI, KUHETUYECKAas SHEPIus, IOJHas
MEXaHUYECKasl IHEPIUsl, NEPUOJ U YaCTOTa KOJeOaHUM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKA3aTElb MPEJIOMIIEHUS CpEIbl); MpU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEIMYUH,
0o0O3HaueHuss W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAxXOIUTh (OpMyJbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMHU, CTPOUTH
rpaKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

—XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBIEHUS M IPOILECCHI,
UCITOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIHMH, 3aKOH BCEMHUPHOTO TATOTEHMS, IIPUHLIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3axkoHbl HbIOTOHA,
3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOHbI OTPAXKEHHSI U MPEJIOMIIEHUS CBETA, 3AKOHBI
COXpaHEHMs 3aps0BOI0 M MACCOBOIO YMCEJ MPHU SAEPHBIX PEAKLUSX; IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMaTHYECKOE
BbIpaXXEHHUE; —OOBACHATh (PU3NUYECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM UUCJE U
B KOHTEKCTE€ CHUTYyallMii MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX II1aroB
C omopod Ha 2—3 U3YYCHHBIX CBONCTBA (M3MYECKUX SBICHHUM, (DUINIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH; —pelIaTh pacy€THbIC 3a/lauu (ONUparoluecs Ha
cUCTeMy U3 2— 3 ypaBHEHHUM), UCIONb3Yys 3aKOHBI U (HOPMYIIbI, CBSI3bIBAIOLIME
¢u3nyecKkre BEMYMHBI: Ha OCHOBE aHaAJIM3a yCIOBUS 3a/layMl 3alliChIBaTh KPATKOE
YCIIOBHE, BBISIBJISITH HEJOCTAIOIINE WM U30BITOYHBIE TaHHbBIE, BEIOMPATh 3aKOHBI U
bopMyIbl, HEOOXOAMMBIC [UIsl pPELIEHUs, MPOBOAMTH pPacy€Tbl M OLIEHHWBATH
PEANMCTUYHOCTh NOJYYEHHOTO 3HAU€HUs PU3NYECKON BETUUNHBL;

—pacno3HaBaThb NPOOJIEMbI, KOTOpPbIE MOXKHO PEUIMTh MPU MOMOLIH
(Gu3NYeCKuX  METOAOB; HCIOJb3Yysd ONUCAaHUE MCCIAEAOBAaHUS, BBIIETAThH
IIPOBEPSEMOE TPEANOI0KEHNE, OLICHUBATh MPABUIBHOCTh MOPSAIKA MPOBEACHUS
UCCJIEIOBaHMsI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OTIBITOB;

—TpPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3WYECKUX SIBICHUM WM
¢usznyeckux CBOMCTB Ten (uM3ydeHHe BTOporo 3akoHa HploToHa, 3akoHa
COXpaHEHUs! PHEPruH; 3aBUCUMOCTh MepuoAa KoJeOaHUil MPYKUHHOTO MasTHHKA
OT MAacCChI Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMILIUTYJIbI MaJIbIX
KOJIeOaHM; TPSIMOJIMHEWHOE paclpOoCTpaHEHUE CBETa, pa3jioKeHue Oeoro cBera
B CIEKTP; HM3yYE€HHE CBONCTB HM300paK€HUsT B IUIOCKOM 3€pKaje U CBOICTB



M300pKEeHHUST TIpeIMeTa B COOMpAroIie JuH3e; HAOMIOIeHWE CIUIONIHBIX U
JMHENYaThIX CHEKTPOB M3IYUYEHHUs): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3
U30BITOYHOTO HaOOpa 00OPYIOBaHMS; OMUCHIBATH XOJ OIbBITA U €r0 Pe3yJbTaThl,
bopMyIMpOBaTH BHIBO/IBI,

—TIPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUMN, ONpeaesisi
CpelHee 3HaueHUE M3MepsAeMOil BenuuuHbI ((POKYyCHOE paccTOsHUE COOHparoieit
JIMH3BI); 000CHOBBIBATH BHIOOP CII0CO0a U3MEPEHHUS/M3MEPHUTEIILHOTO TPHOOpa;

—TIPOBOJUTh HCCIECIOBAHUE 3aBUCUMOCTEH (DU3MUYECKHUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHM (3aBUCHMOCTh MYTH OT BpPEMEHU MpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HadallbHOM CKOpOCTH; MepuoAa KosieOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JYIMHBI HUTH; 3aBUCUMOCTH yTjla OTPaKEHUS CBETa
OT yrja MaJeHus M yria MOpeJOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTaThI
NOJyYEHHOW 3aBUCUMOCTH  (PU3MUECKHX BEIMYMH € Yy4€TOM  3aJaHHOM
NOTPEIIHOCTY HM3MEPEHUH B BUJE TaOMUI U TpapuKoB, AENaTh BBIBOJABI 10
pe3yipTaTaM HCCIeI0BaAHNUS;

—TIPOBOJUTh KOCBEHHBIE H3MEpEeHUsI (U3NYECKUX BEIMYUH (CpenHss
CKOpPOCTh M YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBWKCHHH, YCKOpPEHHE
CBOOOJHOTO Ma/ICHMUS], )KECTKOCTD MPY>KUHBI, KOAPHULIUEHT

TPEHUS CKOJIBKEHUSI, MEXaHNUeCKasi padoTa U MOIIHOCTb, YACTOTa U MEPUOJT
KOJIe0aHUN MaTEeMaTHMYeCKOTO W MPYXHUHHOTO MAasSTHHUKOB, ONTHYECKas CHJIa
coOuparoiell JTUH3bl, paANOaKTUBHBIN (HOH): MJIAHUPOBATh U3MEPEHUs; COOUPATh
AKCMEPUMEHTAIBHYIO YCTAHOBKY W BBITIOTHATH U3MEPEHHUS, CIELYs MPEI0KEHHON
WHCTPYKIIMU; BBIUMCISTh 3HAUCHHWE BEIMYMHBI W AHAIM3HPOBATH IMOIYYCHHBIE
pe3yJIbTaThl;

—co0nogaTh  MOpaBWIa TEXHUKA  0Oe30macHOCTM mpu  pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

—pasnuyaTh OCHOBHBIE NPHU3HAKM M3YyUYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, Jyd,
TOHKas JINH3a, IUIaHEeTapHasi MOJeJIb aTOMa, HYKJIOHHasi MOZIeJIb aTOMHOTO S,/1pa;

—XapaKTepu30BaTh MPHUHIMIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl HAa HUX ONHUCAHUS (B TOM 4YHCIE: CHUIOMETP,
JATYMKU TIOJIOKEHUS, PACCTOSTHUS U YCKOPEHHUs, paKeTa, 3X0JI0T, OUKH, IEPUCKOII,
doToanmapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonp3yss 3HaHMS O CBOWCTBaX (DU3MUECKUX SBJICHUH U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

—MCIIOJIB30BAaTh CXEMbI U CXEMaTHUYHbIE PUCYHKHA U3YyUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelIeHnr y4eOHOMPaKTUYECKUX 3a/ad; ONTHYECKHE CXEMBl JI TOCTPOCHHS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JITUH3E;

—TMPUBOAUTH  TPUMEPHI, HAaXOAWUTh HUH(DOpMamMIO O  TMpUMepax
MPAKTHUECKOTO MCTOIh30BaHUS (PU3NUECKUX 3HAHWN B MOBCETHEBHOM KU3HU IS



oOecrnieueHrss OE30MACHOCTH TMPH OOpaleHuH ¢ MpHOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAaHEHHUS 370pPOBbsi U COOJIIONEHUS HOPM SKOJIOIMYECKOIO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

—OCYIECTBIATh MOUCK HHPOpMAMK (U3NYECKOTO COJEPKAaHUS B CETU
HNHTEepHET, caMOCTOATENIbHO (POPMYJIHPYs MOUCKOBBIMA 3alpoc, HAXOAUTh IyTH
OTIpe/IeNICHUs] JJOCTOBEPHOCTH MOJMYyYEeHHOW HMH(POpPMAIMK HAa OCHOBE MMEIOIIUXCS
3HAHUU U TOTIOJHUTEIbHBIX UICTOYHHUKOB,

—MHCIIOIb30BaTh MPH BHITIOJHEHUHN YU€OHBIX 3aJaHUM HAYYHO-TIOMYJISPHYIO
JAUTEpaTypy (pU3MUECKOro coaep:KaHus, CIPABOYHBIE MaTepUaibl, PECYpChl CETH
WuTepHer; Bianerp NpuUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

—CO03/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJEpKaHUS, IMyOJIMYHO
IIPEACTABIATh PE3YJIBTATHl MPOEKTHOM WM HCCIENI0BATEIbCKON JIESATEIIBHOCTH;
IIPY STOM I'PaMOTHO MCIIOJIb30BaTh U3yUYEHHBIN MMOHATUNHBIN anmapaTr u3y4acMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHUE TMPE3CHTAME C y4ETOM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TemaTHuyeckoe NJIAHUPOBAHUE

7 KRiacc

Ne HanmenoBanue pa3nenos u KommuecTBo yacos ONEeKTPOHHBIE

/T | TeM MPOTrpaMMBbI (mudpoBbIe)
pecypcehl

Bcero Kontpons | IIpakTnueckue
HBIC "
paloThI 1a00paTOPHBI
€ paboThI

Paznen 1. ®u3uka u ee posib B IO3HAHUU OKPYXKAIOIIET0 MUpa

1.1 | ®usuka — HayKa o0 IPUPOAE 2 Bubnuoteka
LOK
https://m.edsoo
.ru/7f416194

1.2 | ®usnyeckue BETHYNHBI 2 1 Bubnuoteka
LOK
https://m.edsoo
.ru/7f416194

1.3 | EcTrecTBeHHOHAY4YHBII MeTON | 2 1 Bubnunoreka

MMO3HAHUA LOK
https://m.edsoo
.ru/7f41619
Htoro 6 2

Pasznen 2. IlepBoHavanbpHble CBEEHHS O CTPOCHUH BELLIECTBA

2.1 | Ctpoenue BemecTBa 1 Bubnunoreka
LIOK https:// m
.edsoo .ru/7
f416194

2.2 | JIBmxeHue u 2 1 Bubnunoteka




B3aMMOJCUCTBUE YaCTHUII

LIOK https:// m

BEIIEeCTBa .edsoo .ru/7
f416194
2.3 | ArperaTHble COCTOSIHUS 2 Bubnuoteka
BelllecTBa LIOK https:// m
.edsoo .ru/7
f416194
Hroro 5 1
Paznen 3. J/[BukeHue v B3aMMOACHCTBHS T
3.1 MexaHn4ecKoe ABMKEHIE 3 BubnnoTteka
LIOK https:// m
.edsoo .ru/7
f416194
3.2 WNuepnus, macca, iioTHocts | 4 1 Bubnnoteka
LIOK https:// m
.edsoo .ru/7
f416194
3.3 Cwuna. Bunel cun 14 1 2 Bubnnoteka
LIOK https:// m
.edsoo .ru/7
f416194 b
Hroro 21 1 4
Paznen 4. JlaBiienne TBepIbIX TEN, )KUIKOCTEH U ra30B
4.1 | laBnenue. /laBneHue 3 Bubnunoteka
TBEPJBIX TEIl LIOK https:// m
.edsoo .ru/7
f416194
4.2 JlaBlIeHME )KUOKOCTH M Ta3a | 5 Bubnnoteka
LIOK https:// m
.edsoo .ru/7
f416194
4.3 | ATMocdepHoe 1aBIeHHE 6 Bubnmnoteka
LIOK https:// m
.edsoo .ru/7
f416194
4.4 | JleiicTBHE )XUIKOCTH H Tras3a 7 1 3 BnubanoTteka
Ha IOTPYKEHHOE B HUX TEJIO LIOK https:// m
.edsoo .ru/7
f416194
Hroro 21 1 3
Paznen 5. PaboTa u MOIIHOCTb. DHEprus
51 Pabora 1 MOIIIHOCTH 3 1 Bubanoteka
LIOK https:// m
.edsoo .ru/7
f416194
5.2 | I[IpocThie MEXaHU3MBI 5 1 Bubnuoteka
LIOK https:// m
.edsoo .ru/7
f416194
5.3 | MexaHnueckasi SHEpTrus 4 1 1
Hroro 12 1 3
[ToBTOpeHme 3
Wroro no nporpamme 68 3 12




8 ki1acce

Ne HaunmenoBanue pa3nenoB u KonunuecTtBo yacoB DIIEKTPOHHBIE
I/ | TeM IPOrpaMMmbl (uudpossie)
pecypcehl
Bcero Konrtpous | IIpakTnueckue
HBIE u
paboThI n1abopaToOpHBI
€ paboThI
Paznen 6. TemioBbie siBneHus
6.1 | CrpoeHue u CBOMCTBA 7 Bubnuoteka
BEIIECTBA LOK
https://m.edsoo
.ru/7f4181ce
6.2 TenmoBbIe IpoLIecchl 21 1 5 Bubnnoteka
UOK
https://m.edsoo
.ru/7f4181ce
Paznen 7. DnexTpuyeckue U MarHUTHBIC SIBJICHUS
7.1 | Dnekrpudeckue 3apsiibl. 7 1 Bubnuoteka
3apsKEeHHbIE TENa U UX LOK
B3aHUMOJICHCTBU https://m.edsoo
.ru/7f4181ce
7.2 | IlocTossHHBIH nekTpudeckuid | 20 1 7 Bubnuoteka
TOK LOK
https://m.edsoo
.ru/7f4181ce
7.3 MarauTHbIC SBJICHUS 6 1 15 Bubnunoteka
LIOK
https://m.edsoo
.ru/7f4181ce
7.4 | DnekTpoMarHuTHast 4 Bubnmnoteka
WHIYKIAS LOK
https://m.edsoo
.ru/7f4181ce
Htoro 37 2 9,5
[ToBTOpeHue 3
Hroro no nporpamme 68 3 14,5
9 kJiace
No HaumenoBanue pa3zienoB u KonunuecTBo uacoB DNEKTPOHHBIE
/0 | TeM IpOrpamMMbl (undpossie)
pecypcbl
Bcero Kontpoins | IIpaktnueckue
HBIE u
paboThI nabopaTOPHBI
€ paboThI
Pa3nen 8. Mexanuueckue ABJICHUS
8.1 | Mexanmueckue mBmxkenns u | 10 |1 | Bunmoteka




CIIOCOOBI €r0 OIUCAHUS LLOK
https://m.edsoo
.ru/7f41ada6
8.2 BzaumoneiicTBus Ten 20 1 3 BubnnoTteka
LOK
https://m.edsoo
.ru/7f41ada6
8.3 | 3aKoHBI COXpaHECHHS 10 3 Bubnuoteka
LOK
https://m.edsoo
.ru/7f41ada6
Hroro no pazueny 40 1 7
Paznen 9. Mexanuueckue KojaeOaHUsI U BOIHBI
9.1 MexaHnudeckue KoiaeOaHus 7 3 Bubnunoteka
LOK
https://m.edsoo
.ru/7f41ada6
9.2 | MexaHuueckue BOJHEL. 3ByK | 8 1 3 Bubnunoteka
LUOK
https://m.edsoo
.ru/7f41ada6
Htoro 15 1 6
Pasznen 10. DiieKTpoMarHuTHOE N0JIE U 3JIEKTPOMArHUTHBIE BOJIHbI
10.1 | DnexTpoMarHUTHBIE TOJIE U 6 2 Bubnuoteka
3JICKTPOMAarHUTHLIE BOJIHEBI LOK
https://m.edsoo
.ru/7f41ada6
HUTOI'O 6 2
Pazgen 11. CBeToBBIE BOIHEI
11.1 | 3akoHbI pacnIpOCTpaHEHUS 6 2 Bubnunoteka
CBETa UOK
https://m.edsoo
.ru/7f41ada6
11.2 | JInH3BI 1 ONTUYECKHE 6 3 Bubnunoteka
prOOpbI LOK
https://m.edsoo
.ru/7f41ada6
11.3 | Pasnoxenue Oemoro ceera 3 2 Bubnunoteka
LIOK
https://m.edsoo
.ru/7f41a4a6
Hroro 15 7
Pa3nen 12. KBa"HTOBEIE ABJICHUA
12.1 | UcnyckaHue U MOTJIOLICHUE 4 1 Bubanoteka
CBE€Ta aTOMamM LOK
https://m.edsoo
.ru/7f41a4a6
12.2 | CtpoeHue aTOMHOTO s/ipa 6 1 Bubnunoreka
LOK
https://m.edsoo
.ru/7f41a4a6
12.3 | SnepHble peakuu 7 1 1 Bubnuoteka

LOK




https://m.edsoo

.ru/7f41a4a6
Htoro 17 3
Paznen 13. [ToBropuTenbHO-00001IAOIIHI MOTYIIb
13.1 | [ToBTOpeHUE U 0600IIEHNE 9 Bubnunoteka
coJiepkaHus Kypca GU3UKH LOK
3a 7 — 9 kiacc https://m.edsoo
.ru/7f41a4a6
Hroro no nporpamme 102 25
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