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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke (yriayOJ€HHBIM YpPOBEHb) Ha YPOBHE OCHOBHOIO
oOmiero o0pa3oBaHUsl COCTaBJI€Ha Ha OCHOBE TOJOXKEHMM M TpeOOBaHUU K
pe3yiabTaTaM OCBOCHHS Ha YriayOJIEHHOM YPOBHE OCHOBHOHM 00pa3oBaTenbHOU
nporpammel, npeactaBieHHbix B @I'OC 00O, a takxke ¢ yu€toM ¢eaepanbHOR
paboueit mnporpamMmbl BocnuTaHuss W KoHuenmuu mnpenogaBaHusi y4eOHOTO
npeameta « Ou3nKay.

Copepsxanue nmporpamMmbl 1o gusuke (yriayOJa€HHBINM ypOBEHb) HANpPaBICHO
Ha YJIOBJETBOPEHHE IOBBIIICHHBIX 3alMPOCOB OOYYAIOIIUXCS, CTPEMSLIMXCA K
Oonee TIIyOOKOMY OCBOEHHIO (DM3MUYECKUX 3HAHUN, M Ha (QopMHpOBaHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH oOywaromuxcsi. B mporpamme mo Qusuke
YUUTBHIBAIOTCS BO3MOXKHOCTHM Y4YEOHOTO MpeaMeTa B pealu3allud TpeOOBaHUM
OI'OC OOO K IUTaHHPYEMBIM JIMYHOCTHBIM WM METAIPEAMETHBIM pe3yJIbTaTaM
oOydeHusl, a TakKe MEXIPEIMETHBIE CBSI3M ECTECTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O OOLIEr0 00pa30BaHMUs.

[TporpamMMma 1o ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuaa
no rogaMm oOydeHus (IO KjaccaM), IpeiaraeT MOCIEIOBATEIbHOCTh U3yYCHUS
TE€M, OCHOBAHHYIO Ha JIOTHKE pa3BUTHUA MPEIMETHOTO COJEpKaHUs M ydére
BO3PACTHBIX OCOOCHHOCTEN 00yYaromuXcs.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyUYHYI0 KapTUHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuyenue ¢Ppusuku Ha yriayO0JéHHOM YPOBHE MPEANOIAracT YBEPEHHOE
BJIa/ICHUE CJIETYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

UHTEPIIPETUPOBATh JaHHbIE M MCIIOJIb30BATh HAayYHbIE J0Ka3aTelbCTBA JIS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne I[IK-4BH).

Hein usyyenus pu3uKH HA YriIyOJIéHHOM ypOBHe:

pa3BUTHE HMHTEpECa U CTpeMJICHUs OOyYarouIuxcsi K HaAyYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
HCCIIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUN NPUMEHATH (U3NYECKUE 3HAHUS U Hay4yHbIC
JI0Ka3aTeNbCTBA I OOBSACHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpOBaHUE TIPEACTABICHUA O pOIM (PU3UKK [JI1 DPA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE peICTaBICHUN 0 BO3MOKHBIX chepax Oynay1iei
npodeCCUOHANIBHOW  JAESATEIbHOCTH, CBSA3aHHOM C (PU3MKOHM, TMOArOTOBKA K
JanbHeieMy 0Oy4eHUIO B 3TOM HalpaBJICHHH;

dbopMupoBaHHE€ TOTOBHOCTH K JallbHEMIIEMy W3Yy4YeHUI0O (PU3NKKA Ha
yrayOn€HHOM YpPOBHE B paMKax COOTBETCTBYIONIMX Mpoduield oOydeHHs Ha
YPOBHE CpeAHETO 00I1Iero 00pa3oBaHuUsl.

JlocTikeHne 3TUX Lened nporpamMmbl 10 (UM3MKE HA YPOBHE OCHOBHOIO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1au:

npuoOpeTeHNE 3HAHUN O JUCKPETHOM CTPOCHHUM BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

pUOOpETCHUE YMEHU aHAJIM3UPOBATh U OOBACHATH (U3UYECKUE SIBJICHUS HA
OCHOBE M3YYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PEIICHHUS paCUETHBIX U KAUECTBEHHBIX 3a]1au, TPEOYIOIINX
CO37aHUsl W UCIIOJIb30BAHUSL (PU3MYECKUX MOJENeH, BKIIOYAs TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHUE HCCIICIOBATEIILCKUX YMEHUM: HaOJIOAaTh SIBICHUS U HU3MEPSTh
(bu3MYeCcKue BEIMYUHBI, BBIJIBUTATh THIOTE3bI U TIPEIJIaraTh SKCIIEPUMEHTATBHBIE
CrocoObl X MPOBEPKHU, MIAHUPOBATH U MPOBOAUTH OIBITHI, IKCIIEPUMEHTATIBLHbIE
WCCJICIOBAHMUSI, AHATTM3UPOBATD MOTYYCHHBIC TAHHBIE U JIeJIaTh BBIBOJIBI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIel (U3HIECKOTO COEp KaHMUS,
BKJIFOYasi MH(POPMAIIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, HHTEPIPETAIIA U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;

3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON eATEIbHOCTH, CBI3AHHBIMU C
bU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSX
(bU3YEeCKON HAYKH.



Ha wsyuenue ¢usukn (yriyOn€HHBIM YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).

COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpa.

®duzrka — Hayka O mpupoje. SBieHus npupoiabl (3JIEMEHTHI COJEP KAHMUS,
BKIJIIOYAIOIINE MEXKIPEAMETHbIE CBsI3n). DU3NMUECKUE SBICHUSA: MEXaHUYECKHE,
TEIJIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeaWYUHBL. Pa3mepHocTh. EnuHMIBl (QU3HYECKUX BEJIWYUH.
N3mepenne ¢usnueckux BeauuuH. OTanoHbl. Dusnueckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyna npu padbore ¢
nabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECHUCTEMHBIX eqnHHI B equHHUILI CH.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NIECKUX SABJICHUN ¢ TOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHMUSI.

dusnyeckue TPUOOPHI U Tpolleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.

Jlabopamopusie pabomul u onvimel.

Omnpenenenure 1eHb AeEHUS Kbl U3MEPUTEIBHOTO TpHOopa.

N3mepenue pacCTosIHUN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TeTa.

Onpenenenue pa3MepoB MalbIX TeJl. MeTox psaoB.

[IpoBeneHre wuccaeAOBaHUS MO MPOBEPKE THUIIOTE3bI: JAJbHOCTh MOJIETA
HIapykKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pasznea 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELECTBA.



JBmxenne yactull BemiecTBa. CBs3b CKOPOCTH JABMIMKEHHSI YacTHI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [uddysus. BzaunmopeiictBue uactuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBICHIIONINXCS TPUTSHKEHUEM WM OTTATKUBaHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

Ornenka muaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).

OnpIThl IO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.

Paznen 3. /IBukeHue U B3auUMOACHCTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE u
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJeHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CkopocTh. CpenHsii CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKCHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBUCMMOCTEM BENMYMH, OMHUCHIBAIONIMX JBIDKeHUE. OOIIme
MOHATUST 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXXEHHEe CKOPOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenue wuHepnuu. 3aKOH WHEpUMH. B3amMmoneincTtBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH IBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tejla B
MOCTynaTeabHOM JBWXEHUU. IInoTHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJJMYECTBOM MOJIEKYJl B eAuHuIle o00béma BemectBa. CMecH M CIUIABBI
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS M CHJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJICHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONIbXKEHUST U TPEHUE IIOKOs, BSI3KOE TpeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBIKECHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOmronenue siBfieHust HHEPIIUU.



Habnronenue n3MeHeHnsi CKOPOCTH MPY B3aUMOJIEUCTBUM TEIL.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CuJjl, HalpaBJIEHHBIX 110 OJTHON IPSIMOA.

Jlabopamopnvie pabomul u onvimaul.

OnpeneneHue CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIapUKa B KUIAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs (nedopmarivin)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

OnepITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT
CUJIbI IABJICHUS U XapaKTepa COMPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEH 1 ra3oB.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBEITUUECHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS ra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMHU M razamMu. 3akoH [lackais.
[THeBMaTHYECKNE MAIIIUHBI.

3aBUCUMOCTh  JIABJIGHHS  JKUJKOCTH  OT  T[JIYOMHBI  TOTPYKCHUS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'HapaBiaudeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSAX.
Y eTponcTBO BOJOIIPOBOA.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3yIIHON 000s0uku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3aKkoH Apxumena. Y cJI0BHE BOSHUKHOBEHUS BHITAJIKHUBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U TA30M.

Coolmiaromuecs cocyabl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHJIKOCTh
YaCTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOU KUJIKOCTH.



VYcnoBue miaBaHus TeJl: IUIABAHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyX EHHOU B
KUJKOCTh YaCTH TeJa.

OmnpeneneHue BbITAIKUBAIOLIEH CUJIBL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEHCTBYIOLIEH Ha TEJIO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOW B KUAKOCTh YaCTU
T€Ja U OT IVIOTHOCTH JKUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa WIH KOHCTPYUPOBAHUE JIOJKHU U ONPEIECICHUE
€€ rpy30H0AbEMHOCTH.

Pa3zgeua S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckasi padoTa JJ1sl CUJl, HAPaBJICHHBIX BAOJb JUHUU MTEPEMEIICHHUS.
MonHoCTb.

[TpocTele MeXaHWU3MBI: pblYar, BOPOT, OJOK, IOJUCHACT, HAKJIOHHas
IJIOCKOCTh, HOXKHUYHBINA MeXaHu3M. MoMeHT cuiiel. PaBHOBecue peryara. [IpaBuiio
MoMeHTOB. [IpuMeHeHHMe mpaBuia paBHOBECHs pbluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. [IpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, KUBBIX OpraHu3Max.

Mexanuueckass »Heprus. KuHernueckas M INOTEHUUAlbHAas SHEPIUS.
[IpeBpailieHrie OHOTO BHIA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPAILECHUS SHEPTHH B MEXAHHUKE.

Hemoncmpauuu.

[Tpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

W3yyenue npaBuiia peluara JJis MOABUKHOTO U HETIOABUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

Omnpenenenre padOThl CHIIbI YIIPYTOCTU NMPHU MOABEME IPYy30B MPHU MOMOLIH
MOABYKHOTO OJIOKA.

N3yyeHue 3aKoHa COXpaHEHUSI MEXaHUYECKOW SHEPTUU.

8 KUIACC

Pa3zngea 6. TemioBbIe ABJICHUS.



OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BelecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan Jjisi HOBBIX
TEXHOJOTHH. TEXHOIOTMH TOJNyYeHHUsI HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUJAKOCTEH U TBEPABIX TEN HA OCHOBE IOJIOKEHUHW MOJIEKYJIAPHO-
KHHETH4YeCcKoW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KaWJUISIPHBIC
ABJEHUA. TEIUIOBOE pacClIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIEPaTypHl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHUYECKOW HHEprueut
TEIJIOBOTO JIBH>KEHHSI YacTull. TemneparypHble IKaJIbI.

Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH SHEpruu:
TerIonepeaaya U COBEPILECHHE paboThI. Bunbl TEIUIONIEepEaauH:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoae U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuecTBo TemioTsl. YenabHas TEIIOEMKOCTh BeLIECTBA. TeminooOMeH u
TeIu1oBoe paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro OansaHca.

[InaBineHue M OTBEPAECBAHNE KPUCTAUIMYECKUX BEIIECTB. Y I€IbHAs TEIUIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIJIOTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HachlllleHHBI M HEHachIIIEHHBIH Map. BiakHOCTbH
BO3/yXa.

DHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiunel pabotsl TernoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTATENIM M 3allldTa OKpYXKarolled cpeapl. TennoBble MOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHHMsI U NPEBPALLCHUS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysuu.

HaGmionenue sIBIeHUH TOBEPXHOCTHOTO HATSKEHMs, CMAuyMBaHUS W
KaNMWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Teml.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHHMM OOBEMa M HArpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna n3aMepeHus: TeMIiepaTyphl.

Bubl Teronepenaum.



OxJaxieHue Ipu COBEPIIICHUHN PadOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMHU CHJIAMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIIECTB.

Hab6nronenue xurneHus.

HaGrogenune noctossHCTBa TeMITepaTyphl MPH TUIABICHUH.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

N3mepeHne TteMieparypsl IPU MOMOIIA KUIAKOCTHOIO TEPMOMETpa H
JaTyuKa TEMIIEPATypBhl.

OnpITel MO HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, JKUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaNIOHE IINPUIIA.

HccnenoBanre 3aBUCHMMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TeMIepaTyphl.

[IpoBepka TUMOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yibTaTe
TEIIoNepeaaud U padoThl BHEITHUX CHUJI.

HccnenoBanue SBJICHUS TEIIOOOMEHA TMPU CMEIIMBAHUU XOJIOJHOH H
ropstue BOJIBL.

Onpenenenre KOJIMYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPH TETIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. diaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. B3aummopeincrtaue
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mnods. [IpuHuun
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJEMEHTAPHBIA DJIEKTPUUECKUN 3aps.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
W CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ra3ax.

DnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaIPSKEHHE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocienoBaTtenbHoe u
napajuielbHOE CoeIMHeHHE TPOBOAHUKOB. D/IC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma mna nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heamnennrie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH dJEKTpUUYECKOro ToKa. 3akoH Jlxoyns-JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[loctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYECHUE JJISl )KU3HU Ha 3eMIle.
OnbiT Opcrena. MarHutHoe moJie€ JJEKTpUYECKOro Toka. OnbIT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
pOOIeMBbI SHEPTETUKHU. TOTIIMBHBIE JIEMEHTHI M 3JIEKTPOMOOHUIIH.

Jemoncmpayuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.

DNeKTpocTaTHYeCcKast HHAYKIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPAT0B.

MopenupoBaHue CWIOBBIX JIMHUM DJJIEKTPUYECKOTO IOJNS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.



B3aumonaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/IeAEHUS MOJHOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

OnbiTel Dapajnes.

DJIEKTPOre€HEePaATOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OneiTel TI0 HAOMIONEHUIO DJICKTPU3AIMU TEJI TPU COMPUKOCHOBCHHH W
WHIYKIUEN.

HUccnenoBanne AEHUCTBUS JJICKTPUUECKOrO IO Ha TPOBOJHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 PEe3UCTOp, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnpITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh JIEKTPUUYECKOTO COMPOTHUBIICHUA
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIaAu MOMEPEUYHOr0 CEUYCHUS U MaTepuaa.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiia CJIOXKEHHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIBLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWJIbl TOKAa TIpUM TNapajjIeIbHOM COCIMHEHUH
PE3UCTOPOB.

Onpenenenue /1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeINoIHEHUS 3aKoHa OMa 17151 TOJTHOM LIEeTIH.

N3ydeHne BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX DJIEMEHTOB (JIAMITBI
HaKaJIMBaHUS VI TOJYITPOBOJIHUKOBOTO AHO/IA).

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSTHHBIX MAarHUTOB TIPU X OOBEIUHEHUU U
pa3ieiICHUHN.

HccnenoBanne neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuta OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE W OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIKE.



N3ydeHne 1ercTBUS MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUATATEIS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM YCTaHOBKH.

OnpITEl 1O  HKCCIECOOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHONM  HMHIYKIUU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUECHUS U HAIIPABIICHUS! MHIYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe paBwxkeHue. MarepuanpHas Todka. CrocoObl OmMHCaHUS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MATEpPUAIBbHOW TOYKH, TEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJMHEWHOE JBWKEHUE. HepaBHOMEpHOE TPAMOIMHENHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENMHOE ABHKEHUE. Y CKOPEHHUE
cBoOogHOTO MMagenus. OneITel I anmuies.

['paduyeckas uHTEeprpeTalysi YCKOPEHUsI, CKOPOCTH, MPONACHHOTO MyTH U
IepEMELECHHUS ISl TPSIMOJIMHEUHOTO JBUKECHUSL.

JIBr>KeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBHKeHHe 110 OKPYKHOCTU. JIMHENHHAas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
Y 4acToTa o0paIieHus: Mpu paBHOMEPHOM JBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CHIIa.

ITepBebiit 3ak0oH HproToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS CKOJIbKEHHUS, CHJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJa HAa NOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE MToe3/1a Ha MarHUTHOM MOTyIIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TmiaHeT BOkpyr Comuua). Ilepsas
KOCMHUYECKasi CKOpOocTb. HeBECOMOCTB 1 EpErpys3KH.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIO0e Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.



Nmnynsc Tema. H3meHenue wummnynbsca. MMnoynbc cuiibl. Ynopyroe u
HEYIpYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHUSI W COXPAHEHHUS HUMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxarton npyxxunsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPrHH. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHHYECKOMN YHEPTUH.

Jemoncmpayuu.

HabGnrogenne MexaHMYeCcKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCYETA.

CpaBHeHUE MyTe M TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBHXKECHUSL.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBXKECHUS.

HabGnronenue nBM>KEHMs Tela 0 OKPY>KHOCTH.

Habnronenne MexaHWYeCKUX SIBIICHUW, MPOUCXOSAIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBU)KEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JEUCTBYIOIIEH HA HETO CUJIBI.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

N3meHeHne Beca Tela Mpu yCKOPEHHOM JBUKECHUHU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHue UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre uMIyJibca Ipy YIPyroM B3aUMOJICHCTBUH.

HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

CoxpaHeHue dHEepPruu Mpu ABMKESHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

KoHcTpyupoBanue TpakTa Jisi pa3roHa W JalbHEWIIEro pPaBHOMEPHOTO
JIBYDKCHUS [IapUKA WIN TEJICKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKa WM JIBHOKEHUS
IapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HAa4aJIbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMIKEHUHN 0€3 HadaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJl, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHUSI CKOJBXKEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPY>KUHE, OT
cTerneHu aepopMaIiiy Mpy>KUHEI.

OmnpeneneHue padOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: EpUOI,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aTyXawllue KoJieOaHusl.
Boinyxiennblie konebanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpoponbHble W momnepedHble BoJHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakuus. JJmHa BOJTHBI U CKOPOCTh €€
pacripocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpaxkeHue 3Byka. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MH}pa3sByk u ynbTpasByk. HMcmosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MOA MACMCTBUEM CHJIbI TSDKECTH W CHJIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmonenune natepdepeHiinu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

Omnpenenenre 4acTOTHI U MEPUO/Ia KOJICOAaHUH MAaTEMaTUYECKOTO MasSTHHUKA.

OmnpeneneHue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.



HccnenoBanre 3aBUCUMOCTH TIepuoja KOJIeOaHW Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJICOAaHUH MPYKHHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TNiepuoja KojeOaHWil rpy3a, MOJBEIIEHHOIO K
JIEHTE, OT MAcChl rpy3a.

OMnBbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChI IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Pazgea 10. DieKTpoMarHuTHoOe MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANeKTpOoMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
cBeTa: MHTEephEepeHIU U TUPPAKIUSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNuTtepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimol.

N3yueHne CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOIO
TenedoHa.

[IpoBeneHre OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TU(PAKIIUK CBETA.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlydeBass Mozenb CBeTa W TeoMETpUYecKas onTuka. VICTOUHMKM CBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkeHusi cera. lloctpoeHue
M300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npesiomiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONMITUYECKUX CBETOBOJIaX, ONMTOBOJIOKOHHAS
CBSI3b.

JIunza, xonm mnyuern B nuH3e. Popmyna TOHKOM JMH3BL IlocTpoenue
n300pakeHu, CHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas CcHCTeMa
doToanmapara, MHUKpPOCKONAa M Tejeckomna. [7ma3, Kak ONTUYecKas CcucTema.
bru3opykocTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIEKTPAJIbHBIX 1IBETOB. /ucnepcus ceera.

Hemoncmpayuu.

IIpssmMonuHeHOE pacpOCTPaHEHUE CBETA.



OTtpakeHue cBeTa.

[Tomyuenue n300pakeHU B INIOCKOM 3€pKaie.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xoj ayuyel B coOMparolie JIMH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[Tomyyenne n300paxeHUi ¢ TOMOLIBIO JIUH3.

[Tpuniun aeictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Monenb riasa.

Paznoxenue 6e10ro cBera B CIIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yria OTPAKEHHsI CBETOBOIO Jiydya OT yIja
NaJCHUS.

N3yyeHue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenmenoBanre 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS OT yTJIa MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tosryuenue n300pakxeHnii ¢ MOMOIIBIO COOMPAIOLIEH JIMH3HI.

Omnpenenenre (POKYCHOrOo pacCTOSIHMSL M ONTUYECKOM CHIIbI coOuparomien
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATUIO 1IBETa MPEIMETOB NpPU HUX HAOIIOJCHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u nornioueHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Anba-, 6eta- u raMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix saep. JleicTBue paauoakTUBHBIX
U3JTy4eHHUI HA )KUBbIE OPraHU3MBbI. 3aIUTa OT PAAUOAKTUBHOTO U3ITyUEHHUS.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenust suaep. Mcrounumkm sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHUE MPOoOJIeMbl SIEPHONU SHEPTETUKH.

Hemoncmpauuu.

CreKTpbl U3ITy4YEHHUSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IM4YHbIX Fa30B.

CnekTp Bogopo/a.

HabGmnronenue tpekoB B kamepe Bunbcona.



Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

Peructpauus u3nydeHus NpUpOJHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabnrofgeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE PHEPTHUU YACTHUIIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paairnoakTUBHOTO GOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIuu
u  0000mIeHHS  TPEIMETHOIO  COACpKaHWA U OMbITa  JICSITEIbHOCTH,
npUOOPETEHHOTO MPU M3YYEHHHM BCEro Kypca (pu3uku yriayOia€HHOTO ypoBHS, a
TaK>Ke JJIs1 TOJTOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMEHY IO (PHU3UKE.

B nmponecce wu3ydeHus JAHHOTO MOAYJS PEAIU3YIOTCS U IOJYYaroT
JaNbHEWIIee pa3BUTHE YydeOHbIE JEHCTBHUS, OOECHEeUMBaAOIIME JOCTHKECHHE
NPEIMETHBIX W METalpEeJAMETHBIX PE3yJbTaTOB OO0ydYeHHs, (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
npUMeHEHUs1 (U3UYECKUX 3HAHWM, HUCCIEA0BATENIbCKUE NIEUCTBHS (BBIIBUKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
IIOJIy4EHHUE BBIBOJIOB).

[IpeanoututenbHO (HOpPMOM  OCBOEHUST MOAYJsSl SIBIAETCA IPAKTHKYM,
porpaMma KOTOPOT0O BKITFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PAasiIMYHBIM pa3fenaM M TeMaMm Kypca
(GuU3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COJIEPKaHNE PA3HBIX Pa3/eloB;

BBITIOJIHEHUE JTA0OPATOPHBIX PAdOT M OMBITOB (BKJIFOUYAsi paOOTHI M OTBITHI U3
NepeuyHel K paszenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENIBHOIO IJIAHUPOBAHUS
IIPOBEICHUSI UCCIIEIOBAHMS, BBIOOpAa U OOOCHOBAHUSI METOJAa U3MEPEHUS BEJINYUH,
COOPKH 3KCIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/laHui IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM CO/ICPKAHUEM;

paboTy Haj rpyNIoOBBIMU WM UHAUBUAYAJIbHBIMU MPOEKTAMHU, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydyeHne MOBTOPUTENbHO-0000MIAIOMIETO MOAYJS MOMKET 3aKaHUYHWBaTbCA
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKU YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIOIIEH 3a/laHusl Pa3HOTO YPOBHS CJIOXKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 1o (u3MKe, a  Takxke
CBUJETENBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuenue ¢u3NKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HaIpaBJICHO
Ha JIOCTMKCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbraTte uzydenus Gu3MKu Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa3oBaHus y
oOyuaromerocss 0yayT coOpMUpOBaHBI CICAYIOIIUE JUYHOCTHBIE PpE3yJbTaThl B
YacTu:

o l)nampuomuuecxkozo 6ocnumanus:

IPOSIBJIECHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(bu3nUecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(U3UKOB,;

o 2)2pasicoanckozo u Oyxo6HO-HPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJEHUHU OOIIECTBEHHO 3HAYUMBbIX U
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHXKEHUN
busuKy;

OCO3HAHHME BAXHOCTH MOPAJIBHO-ITUUECKUX MPUHIUIIOB B JEATECIIBHOCTH
YYEHOT0;

o 3)Icmemuueckozo 60CRUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KauyecTB (U3MUECKOW HayKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4)uennocmu Hay4n020 NO3HAHUA:

OCO3HAHME IIEHHOCTH (PU3NUECKON HAyKh KakK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTHWM, BaXHEHMIIEH COCTABISAIOLICH
KYJIbTYPBI;

OpHEHTalusd B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIHI;

pa3BUTHE HAy4dyHOM JI0O003HATEIBHOCTH, HWHTEpeca K UCCIeA0BATEIbCKOM
NEeATEIIbHOCTH;

e 5)ppopmuposanusn Kyavmypul 300p06ba U IMOUUOHATILHO20 ONA2ONOTIYYUSA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a JKU3HKU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXXHOCTH TMPaBUI OE30MAaCHOrO IMOBEJCHUSA Ha
TpaHCIIOPTE, HA J0porax, C DJJEKTPUUECKUM M TEIUIOBBIM 00OpyIOBaHUEM B
JIOMAITHUX YCJIOBHSIX;

c(hOpMHUPOBAHHOCTH HaBbIKA PEQIICKCUH, TPU3HAHNE CBOETO TIpaBa Ha OMIHOKY
U TAKOTO JK€ MpaBa y IPyroro 4yeioBeKa;



e 6)mpyooeozo eocnumanus:

AKTHUBHOE Y4YacTHE€ B PEIICHUH IPAKTHYECKUX 3aJa4 (B paMKax CEMbH,
00pa3oBaTEIbHOM OpraHU3alliH, TOpoja, Kpas) TEXHOJOTMYECKOM U COIUATbHOMN
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (PU3UKOM;

o 7)IKO102UHECKO20 6OCRUMAHUA:

OpUEHTallisd Ha NpUMEHEHWE (U3MYECKUX 3HAHUM [JIs pelIeHHs 3a7ad B
00JIaCTH OKPY>KaIOIIEel Cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB U OI[EHKA MX BO3MOKHBIX
MOCJIEJICTBUM JUIsI OKPY>KarOUIEH Cpeibl;

OCO3HaHHWE TIJI00aTBHOTO XapakTepa SKOJOTWYECKUX MpoOJieM U IMyTed HX
peLIeHus;

o 8)adanmavyuu K USMEHAIOUWUMCA YCI06UAM COUUATIbHOIL U RPUPOOHOIL CPeObl:

HOTPEOHOCTh BO B3aUMOJICHCTBUU TMPU BBIIOJHEHUM MCCIEAOBAaHUN U
IPOEKTOB (PU3UYECKON HANIPABICHHOCTU, OTKPBHITOCTH OTBITY U 3HAHUSIM JAPYTHX;

MOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4e€pe3  MPaKTUYECKYIO
NEeSATEIbHOCTD;

MOTPEOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHUU (HOPMYIUPOBATH
UJIeH, MIOHSATHUS, TUTIOTE3bI O GU3HUUECKIX 00BEKTaX U SABJICHUSX;

OCO3HaHUe Je(PUIUTOB COOCTBEHHBIX 3HAHMI U KOMIETEHTHOCTEW B 00JacTH
du3uKy;

IJIAHUPOBAHKUE CBOETO Pa3BUTHUS B IPUOOPETEHUU HOBBIX (PU3NUECKUX 3HAHUN;

CTPEMJICHHE aHAJTU3UPOBATh U BBISABJISATH B3AMMOCBSI3U MPUPOIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

OLICHKAa CBOMX JEWCTBUI € YYETOM BIIMSHHMS Ha OKpYXaloLlyl Ccpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBOCHMS MpOrpaMMbl TT0 GU3HUKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydawmierocss OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONME MTO3HABATEIIbHbIE YHUBEPCAIbHBIC YUeOHbIE ICHCTBUS,
KOMMYHUKATHUBHBIC  YHUBEpCabHbIC  Y4COHBIC  JEWUCTBHS,  PETYJISATHBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3oBpble Jiornueckue aeiicTBUA:
BBISIBIISITh U XapaKTE€PU30BATh CYIIECTBEHHBIE MMPU3HAKU O0BEKTOB (SIBJICHUM),
KJIacCU(PUITMPOBATH UX;
BBISIBJISITh 3aKOHOMEPHOCTH U IMPOTHBOPEYHUS B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;



BBISIBJISITh IIPUYUHHO-CJIECTBEHHBIE CBSI3W TMPH  HM3yUYEHUU (HU3HUECKUX
ABJICHUM M TNPOLECCOB, JEJNAaTh BBIBOABI C HCIOJIb30BAHHEM JIEIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHHH, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3SIX (DU3HUUECKUX
BEJIMYUH;

CaMOCTOSITENIBHO BBIOMpATh CIOCOO penieHust yueOHOW (u3nueckoil 3amauu
(cpaBHEHHE HECKOJBKMX BapHAHTOB pEIICHMs, BHIOOp HauOoliee MOAXOSILIEro C
Y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCKe 1eCTBUSA.

UCIOJIb30BaTh BOIIPOCHI KAaK UCCIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;

IPOBOJUTH IO CaMOCTOSTEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIM
(duznyecKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBaHNE (DU3HUECKOTO SBICHHUS,

OLICHUBATh HA IPUMEHUMOCTb U IOCTOBEPHOCTh HH(POPMALIUIO, IOTYYEHHYIO B
XO/JI€ UCCIIEIOBAHMS MIIN DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYJIHPOBaTh OOOOIIEHHS W BBIBOJBI IO peE3yJbTaTam
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JalbHEIIee pa3BUTHE (PUINYECKUX MPOLIECCOB,
a TaK)Ke BBIIBUTaTh MPEANOJIOKEHUSI 00 MX pa3BUTUM B HOBBIX YCIOBHSX H
KOHTEKCTaX.

Pabora ¢ nndopmanmueii:

MPUMEHATh PAa3IMYHbIE METO/bl, UHCTPYMEHTBHI M 3alpOChl NpPH IOHCKE H
oTO0Ope MH(POpPMALIMU WM JAHHBIX C YYETOM MPEIIOKEHHON yueOHON (PU3HUECKOM
3a/1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh W MHTEPIPETUPOBATH HH(POPMALIHIO
pa3IMYHBIX BUIOB U (POPM IpeICTaBICHMUS;

OLICHUBATh HAAEKHOCTh HMHPOPMALMM 1O KPUTEPUAM, MPEAJIOKEHHBIM
YUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMaIbHYIO  (HOpMYy  IpeICTaBICHHS
UHpOpMAllMd W WUTIOCTPUPOBATH pEIlaeMble 3aJaud HECIOXHBIMU CXEMaMH,
JuarpaMMaMH, UHOM rpaduKoil U UX KOMOMHAIUSIMHU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

B XO7Ie 00CYXKIeHUsI Y4eOHOr0 MaTtepuaia, pe3yJbTaToB JIa0OpaTOPHBIX padoT
U TIPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBblI M BHICKA3bIBAThH
U7CH, HalleJICHHbIC Ha PEIICHHWE 3aJaud W TIOJJCp)KaHHWE OJIarokKeaTeIbHOCTH
OOIIICHHS;

COTIOCTaBIIATh CBOU CYXKJEHHUS C CYKJIEHUSMH JIPYTUX YYaCTHUKOB JHANIOTa,
0oOHapy>KUBaTh PA3IMUNEC U CXOJICTBO MO3UITUH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YJIbTAThl BBINIOJHEHHOTO (DH3UYECKOTO OTBITA
(3KCcTIepUMEHTAa, UCCIEA0BAHUS, IPOEKTA);



MOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M WHAMBUAYATbHON
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

MPUHUMATH €T COBMECTHOW JESTENIbHOCTH, OPTaHU30BBIBATH ACHCTBHS IO
e€ IOCTH)KEHHUIO: paclpedeiisiTh PO, OOCYXJaTh TPOLECChl U Pe3ybTaTh
COBMECTHOH paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBITIOJHATh CBOIO 4YacTh PalOOTHI, JOCTUTass KayeCTBEHHOTO pe3ysibTaTa IIo
CBOEMY HANpPAaBICHUIO W KOOPIAMHHUPYS CBOU JCHCTBUS C JPYTUMH UJICHAMH
KOMaH/IbI;

OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOUIMI TPOIYKT MO KPHUTEPHSIM,
CaMOCTOSTENIEHO C(HOPMYTHUPOBAHHBIM YUaCTHHUKAMH B3aUMOICHCTBHSL.

PeryJsiTHBHbIC YHUBepCAaJIbHbIe y4eOHbIe 1eiicCTBUSA
Camoopranuzamnus:

BBISIBJIATh MPOOJIEMBI B )KU3HEHHBIX M yUYE€OHBIX CUTyalUsAX, TPEOYIOUX I
perieHus GU3NYEeCKUX 3HaAHU;

OpPUEHTHUPOBAThCA B  PaA3JIMYHBIX  MOJAXOJAX  MPUHATUSA  PELICHUU
(MHIMBUYaJIbHOE, IPUHATHE PELIEHUS B IPYIIIE, IPUHATUE PELICHUN MPYIION);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pEIICHUs (PU3NYECKOW 3a7aud WU
IJIaH HWCCIEAOBaHUS C Y4YETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHPOBATH MIPeiaraéMble BAPUAHThI pEHICHUH;

Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJICKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U IpeJIararh IJaH €€ NU3MEHEHHS,

OOBACHATh  NPUYUHBI  JOCTHRKEHUS  (HEAOCTHWIKEHHUs)  PE3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESATENBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHHUS
(u3UYECKOro HUCCIENOBaHMUs WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBLCTB,
M3MEHUBLINXCS CUTYallUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSIM.

CTaBUTH CEOSl HA MECTO JAPYTOro 4ej0OBEKa B XOJE CIOpa WM JUCKYCCUU HA
HAy4HYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY JPYTroro.

npU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pelIeHUH (PU3NYECKUX 3a/ay WIH B
YTBEPKJICHUSX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus ¢ 7 kiacce mpeMETHBIE PE3yIbTaThl HA YTITYOJICHHOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIOJIh30BaTh TMOHATHUS: (PU3NYECKHE M XMMHUUYECKHE SIBJICHUS, HAOIOACHHE,

AKCIIEPUMEHT, MOJICITb, TUTIOTE3a, SAUHUILI (PU3MUECKUX BEJIMYUH, aTOM, MOJIEKYJIa,



arperatHble COCTOSIHMS BelllecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXAaHUUYECKOE
IBIDKEHUE (paBHOMEPHOE, HEpPaBHOMEpPHOE, TMPSIMOJUHEHHOE), TpaeKTOpHs,
paBHOACHCTBYIOMAs cwi, Achopmanus (ynpyras, IIacTUYecKas), HEBECOMOCTD,
COOONIAIOIINECS COCY/IbL;

YBEPEHHO pa3iuyarh siBleHus (auddys3us, TEmIoBoe [BIKEHHE YaCTHI
BEIIECTBA, PABHOMEPHOE [IBIDKCHHWE, HEPABHOMEPHOE [IBIDKCHHE, WHEPIIHS,
B3aMMOJICHCTBHUE TEJ, pABHOBECHE TBEPIBIX TEIN C 3aKPEIIEHHOW OChIO BpaIlCHMUS,
nepenaya JaBieHUS TBEPABIMU TeJaMH, KUAKOCTSIMU W Ta3aMu, aTtMochepHoe
JaBJICHUE; TJIABaHKUE TeJ, MPEBPAIICHHUS MEXaHUYECKON SHEPTUH) MO OMUCAHUIO UX
XapaKTEpPHBIX CBONCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
duznyecKoe sSBICHUE;

pacmo3HaBaTh MPOSIBICHUE U3YyYEHHBIX (PU3UUECKUX SBJICHUA B OKPYKAIOIIEM
mMupe (B TOM uucie (PU3NYECKHE SBJICHHUS B TMPUPOJE: TMPUMEPHI JABUKEHUS C
Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEKUBOW MPUPOJIE, NEUCTBUE CUJI TSKECTH,
TPEHUS, YIIPYTOCTH B MPHUPOJAEC W TEXHUKE, BIUSHHE aTMOC(HEPHOTO JABJICHHS Ha
’KUBOW OpTaHW3M, TJIaBaHWE PHIO, pbIYaru B TEJIE YEIOBEKa), IPH ATOM MEPEBOINUTH
MPaKTUYECKYIO 3a/1a4y B Y4EOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH)
bu3NUeCcKuX SBICHHUI;

OMKCHIBATh W3YYEHHBIE CBOWCTBA Tel U (DU3UYECKUE SBJICHUS, HCIOIB3YS
du3rUecKre BEIMIUHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CPEIHSS
CKOPOCTh, CHWJIa YOPYTOCTH, CHJa TSDKECTH, BEC Teia, CHjia TPEHUS, JaBJICHHC
TBEPJIOTO TeJa, IaBJICHUE CTON0A KUJAKOCTH, BHITAIKMBAIOIIAS CHJIa, MEXaHUYECKasl
paboTa, MOIIHOCTb, IUICUYO CHJIBI, MOMEHT CHJIbI, KO3((UIIMEHT IOJEe3HOTO
JICUCTBUS MEXaHU3MOB, KUHETUYECKasl U TOTCHIIMAIbHASI DHEPTHs), IPU ONMHUCAHUH
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIWYUH, HUX
000O3HaUeHUs W eAUHUIBl  (PU3NYECKUX BEIUYHMH, HaxOAUTh  (POpMYyIIbI,
CBS3BIBAIOIIUE JIAHHYIO (DU3UYECKYI0 BEIIMYMHY C JAPYTUMH BETUYMHAMHU, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, PU3HUECKHUE SBJICHUS U MPOIECCHI, UCTIOIB3YSI
MpaBUJIa CJIOXKEHUSI CUJI (BI0JIb OJTHOM MpsMOit), 3akoH ['yka, 3akoH Ilackains, 3aKoH
ApxumMesa, MpaBujIo paBHOBECHs phiuara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHHS MEXaHMYECKOW DOHEpPruM, MpH HITOM JaBaTh CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKCHHUE;

CTPOUTH TPOCThIC (DU3NUCCKHUE MOCIH PEeaTbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHHM, BBIACIATH IPH 3TOM CYIIECTBCHHBIE M BTOPOCTCIICHHBIC CBOMCTBA
00BEKTOB, IIPOIIECCOB, SBJICHUH, TPUMEHATh (DU3UUCCKUEC MOJCIH JJIT OOBICHCHUS
(u3HUECKUX MPOIIECCOB U PEIICHHS YUEOHBIX 3a/1a4;

OOBACHATH (PU3UYECKHUE SIBJICHHS, TIPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE B
KOHTEKCT€ CHUTyallMii MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa, © peIiaTh



KaueCTBEHHbIE 3a/layd, B TOM 4YHCJIE TpeOyIoIIHe YHCICHHOTO OICHUBAHMUS
XapaKTepHBIX 3HAYCHUN (PU3MUECKHX BEJIMYMH, IPU 3TOM BBHIOMPATH aJCKBATHYIO
(Gu3NYECKyI0 MOJENb, BBISBISATH MPUUYUHHO-CICACTBEHHBIE CBS3U U BBICTPAUBATh
JIOTUYECKYIO IIETIOYKY PACCYKIIEHUM C ONOpol Ha U3Y4YCHHbIE CBOMCTBa
bu3nuecKux SIBICHUM, PU3nYecKrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/JIETIH;

pemath pacu€THble 3a1aud (B 2—3 AEHCTBHS) MO M3y4aeMbIM TeMaM Kypca
¢u3nku, BEIOMpas afeKBaTHYIO (PU3UUYECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB U
dbopMy, CBS3BIBAIOIIMX (DU3UUECKUE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE PEILICHUE 3a]1a4M, BBISBIISATh HEJIOCTAIONINE WIIM U30BITOYHBIE JaHHbBIE,
000CHOBBIBaTh BBIOOp MeETOJa pEIICHUSA 3a7aud, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOJAWTH MAaTEMaTUYECKHE MPeoOpa3oBaHUSI W PACUYETHI, OLEHUBATH
PEATUCTUYHOCTh TOJNYYEHHOTO 3HAa4YeHHs] (PU3UYECKON BEIMUYMHBI M OINPEACIATH
pa3MepHOCTh GU3NYECKON BEIMYMHBI, OTYYCHHON IPU PELLICHUH 33/1a4U;

pacrno3HaBaTh NpoOJIeMbl, KOTOPbIE MOYKHO PEUIMTh MPU MOMOLIU (PU3HUUECKUX
METO/IOB, M TMpeasiaraTb OPUEHTHUPOBOYHBIA CHOCOO pEIICHMs, B OINHCAHUH
HCCJIEIOBAHMS ~ pPACIO3HABaTh  IPOBEPSIEMOE  MPEANOoNIokKEeHUuE  (TUIOTE3Y),
MHTEPIPETUPOBATH NOJIYUCHHBIA PE3YNIbTAT;

IPOBOJIUTH OIBITHI 10 HAOIIOACHUIO (PU3MUECKUX SIBICHUN WIN (PU3NYECKUX
cBoiicTB Ten (auddysus, TEMIOBOE paclIUpeHHE Tra30B, SBJICHHE HWHEPLUH,
M3MEHEHUE CKOPOCTH MPHU B3aUMOJCHCTBUM TEJ, IEpeaaya IaBJICHUS KUAKOCTHIO U
ra3oM, IMpOSIBJICHUE JCHCTBUS aTMOC(PEPHOro MAaBJICHMS, ACHCTBUE MPOCTHIX
MEXAaHU3MOB): (OPMYJIMPOBATh MPEANONOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHUH, CAMOCTOSTEIPHO COOMPATh YCTAHOBKY U3 HU30BITOYHOTO
Habopa o0opyaoBaHus U HOPMYIUPOBATH BHIBOIHI,

MPOBOJIUTh TMpSMbIE W KOCBEHHbIE U3MEpPEHUA (PU3MUYECKUX BEITUYHUH
(paccrosiHue, MPOMEXYTOK BPEMEHH, Macca Teia, 00bEM Tena, cuila, TeMIeparypa,
IUIOTHOCTh KUAKOCTH M TBEPAOrO TENa, CUJIA TPEHUS CKOJIBKEHHS, J1aBJICHHE
BO3/lyXa, BBITAJKHUBAIOLIAs CHJIA, JEHCTBYIOLIAs HA OTPYKEHHOE B JKHUJKOCTh TEJIO,
KO3(GUIIMEHT TOJIE3HOTO JIEUCTBUSA MPOCTHIX MEXAHU3MOB) C HCIOJIH30BAHUEM
aHAJOrOBBIX M UU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOAA WM3MEPEHHS,
(¢uKcHpoBaTh MOKa3aHUsI MPUOOPOB, HAXOJUTh 3HAUEHUE U3MEPSIEMON BEJIIMYUHBI C
IOMOILBIO YCPEIHEHMS PE3YyJIbTaTOB CEPUHM MU3MEPEHUIN M OLEHUBATH MOTPELIHOCTh
W3MEpPECHUN;

IPOBOJUTH HECJIOXKHBIE SKCIEPUMEHTANbHbIE HCCIEAOBAHUS 3aBHCHUMOCTEN
($u3MUEeCKUX BETUYMH (3aBUCMMOCTH IyTH PAaBHOMEPHO JIBIKYIIETOCS Tejla OT
BPEMEHU JBW)XEHHUS TeENa, CHJIbI TPEHUS CKOJBXKEHHS OT CHJIBI HOPMaJbHOTO
JaBJICHUS, KauecTBa 0OpaOOTKU MOBEPXHOCTEN TEN M HE3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOIIAAN CONPUKOCHOBEHUS TEJ, CHJIbI YIPYTOCTH OT YIJMHEHUS IPYXKUHBI,
BBITAIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU Tejla U OT IUIOTHOCTH



KHUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBHM IIaBaHUS TEJ, YCIOBUN PAaBHOBECHS pblyara v OJIOKOB):
COBMECTHO C YyuHTeneM (OpMyIupoBaTh 3alady M THUIOTE3y HCCIEIOBaHMUS,
CaMOCTOSITENIbHO  IUIAHUPOBATh  MCCJIEIOBAaHUE, CaMOCTOATEIBbHO  COOUpPATh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HMHCTPYKIHUHU, MPEACTABISTH
MOJIy4YE€HHBIE 3aBUCUMOCTH (DPM3MUECKUX BEIUYMH B BHJAE TaOJHIl U TpadHKOB,
OLICHHBAThH MOTPEIIHOCTH, JAENIaTh BBIBOIBI [0 PE3yJIbTaTaM HCCIICIOBAHMUS,

coOno/aTh TpaBWiIa TEXHUKM Oe30macHOro TpyAa IMpu  paboTe ¢
J1a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIMIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbI, OapOMETP, phIUar, MOJBUKHBIN
Y HETOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;

XapaKTepU30BaTh MPUHIUIIBI JAEUCTBUS M3YYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX IPOLECCOB C OMOPON HAa UX OMHUCAHUS (B TOM UYHUCIIE:
MOJIINITHAKH, YCTPOHCTBO BOJONPOBOJAA, THAPABIMYECKHA TMpecc, CcuoH,
MaHOMETpP, BBICOTOMEp, IMOPIIHEBON HACOC, apeoMeTp), HMCIHONB3ys 3HAHUA O
CBOMCTBax (DU3MYECKUX SBJIECHUA M HEOOXOAuMblEe (U3UUYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH HM3YUYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTHYECKUX TPOIECCOB TPHU
pelIeHNnr y4eOHO-TIPAaKTHUECKUX 3a7ad;

NPUBOJIUTH MIPUMEPHI (HAXOAUTH MHPOPMALIUIO O MPUMEPaAX) MPAKTUYECKOTO
UCIOJIb30BaHUSl (DU3MYECKUX 3HAHWWA B TOBCEIHEBHOW XU3HMU JJIsi oOecreueHus
06e3omacHOCTH TIpU OOpalieHuu ¢ TpUdboOpaMu U TEXHUUYECKHUMHU YCTPOWCTBAMH,
COXPAaHEHHUs 3J0POBbS M COONIOJICHHUS HOPM DKOJOTUYECKOTO TIOBEJCHUS B
OKpYXaroUIen Cpee;

OCYIIECTBJISTh OTOOP MCTOYHUKOB MH(MOpMAIKU (HU3UIECKOTO COJIEPKAHUS B
WNuTepHere, caMOCTOSTENbHO (OpPMYNIHUpYs TOMCKOBBIM 3alpoc, Ha OCHOBE
MMCIOIIMXCSA 3HAHWUH M TYTEM CPAaBHEHHSI PA3IMUHBIX WCTOYHUKOB BBIACISATH
WHPOPMAIIMIO, KOTOpas  SBJISIETCS  MPOTHUBOPEYMBOW  WJIM  MOXKET  OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TIPHU BBIMOJHEHUU YYEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (PU3NYECKOTO COAEpIKAHUS, CIPABOYHBIE MaTEPHAIIbI, PECYpChl CETH
WuTtepHer, BiameTh MNpuUEMaMH KOHCIIEKTHPOBAHHS TEKCTa, MPEoOpa30oBaHMs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE KpaTKUE NUCHbMEHHBIE W YCTHbBIE COOOIIEHHUS Ha
OCHOBE 2—3 HUCTOYHMKOB HMH(MOpMaLUU (PU3NYECKOTO COACPKAHUS, B TOM UHUCIIE
myOJMYHO JeNaTh KpaTKUe COOOIICHHsS O pe3yjibTaTaX MPOEKTOB WM Y4eOHBIX



WCCIIEIOBAHUM, NPH OTOM TIPAMOTHO HCHOJB30BAaTh HW3YyYECHHBIM TOHITUHHBIN
anmapart Kypca (GU3HUKH, COMPOBOKIAThH BHICTYIIJICHUE MTPE3EHTAIUEH;

IIPU  BBINOJHEHUM Y4YEOHBIX TMPOEKTOB M UCCIEIOBAHUWA paclpenessiTh
00s13aHHOCTH B TpYMII€ B COOTBETCTBUM C IOCTABJIECHHBIMM 33Ja4aMHU, CICAUTH 32
BBINIOJIHEHUEM IIJIaHA JEWCTBUM, aJ€KBAaTHO OLIEHMBAaTh COOCTBEHHBIA BKJIAJ B
NEATENIbHOCTh  TPYNIBbI, BBICTPAMBATh KOMMYHUKAaTMBHOE  B3aWMOJEWCTBHE,
YUYUTBIBAs MHEHUE OKPYKAIOIIHX.

K koH1y oOyueHus ¢ 8 knacce npeIMeTHbIE PE3YJIbTaThl HA YIITyOJIEHHOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHHIA:

HCIIOJIb30BaTh MOHATHS (Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBH)KCHHE
aTOMOB M MOJIEKYJ, arperarHbleé COCTOSIHMSI BELIECTBA, KPUCTAJUINYECKHE W
amop(Hble Teda, HACBIIIEHHBIH M HEHACHIIICHHBI Map, CIocoObl HW3MEHEHMS
BHYTPEHHEW DHEPrUM, DJIEMEHTApHBIM JJIEKTPUYECKUU 3apsA], NPOBOJHHKHU,
MOJIYITPOBOJJHUKH, TUAJIEKTPUKH, UICTOYHUKU MOCTOSTHHOTO TOKA, AJIEKTPUUYECKOE U
MarHuTHOE TMOJs, ONTHUYECKAasl CHCTEMa) U CHUMBOJUYECKUU S3BIK (U3HKU TPH
pELICHNU YYeOHbIX U IPAKTUUECKUX 3a7a4;

YBEPEHHO pa3iuyaTh sIBJIECHUS (TEIJIOBOE pACIIMpEHHE (CKAThE), TEII0BOE
paBHOBeCHE, IOBEPXHOCTHOE HATSXKEHHWE, CMAauyMBaHWE, KAMWUISIPHBIC SBICHUS,
UCIIapeHue, KOHJEHCAlus, IUIABJIEHUE, KPUCTAJUIM3alus, KHUIIEHUE, CIOCOOBI
Teruionepesaun (TerIonpOBOAHOCTh, KOHBEKIINS, WU3JIyUY€HHUE), TEIUIOBBIE MOTEPH,
ANEKTPU3alus TeJl, B3aMMOJEHCTBHE 3apsiioB, JNEHCTBUS SJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aMMOJICHCTBUE MarHUTOB, JE€HCTBUE MAarHUTHOTO MOJI HA
MIPOBOJIHUK C TOKOM) MO OMHMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MUECKUX SIBICHUN B OKpY’KaOLIEM
Mupe (B TOM uuciae (PU3NYECKUE SBICHUS B MPHUPOJE: IOBEPXHOCTHBIE H
KaNWUISIpHBIE SIBJICHUSI B MPUPOJIEC, KPUCTALIBI B mpupone, usnydenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKUE OpuU3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHEra,
ANIEKTPUYECKUE SABJICHHS B arMmocdepe, SJIEKTPUUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE moJjie 3eMJd, Ipeil( MoJOCOB, pOJIb MArHUTHOTO MOJIS JUIS KU3HU HA
3emile, MOJSPHOE CHUSHUE), NPH 3TOM INEPEBOJWUTH MNPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIICNATH CYyIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (PU3HUECKUX SBICHHUIA;

OMKCHIBATh W3YYEHHBbIE CBOWCTBA Tel U (PU3UYECKUE SBJICHUS, HCIOJIb3YS
(¢u3nyeckue BEITUUMHBI (TeMIepaTypa, BHyTPEHHSS SHEPrus, KOJUYECTBO TEIUIOTHI,
paboTa rasza, yjaenpHas TEIJIOEMKOCTb BEIIECTBA, YIEJIbHAas TEIUIOTa IUIaBIICHUS,
yaenbHas TeIJIoTa MMapooOpa3oBaHUs, YIAelbHas TEIUIOTa CrOpaHHsl TOILIUBA,
K03 (DULIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAlllMHbI, OTHOCUTENIbHAS BJIAXKHOCTb
BO3/yXa, DJEKTPUUECKUH 3aps], CHJIA TOKa, DJJIEKTPUUECKOE HampsKEHUE,
conpoTusieHue npoBoAHuka, JIC B 1enu MNOCTOSHHOTIO TOKa, 3JIEKTPUYECKOE



yAEIbHOE COMPOTHBIICHHE BEIECTBA, padOTa W MOIHOCTH AJICKTPUYECKOTO TOKA),
Py ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUNA CMBICT HCTHOIB3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U SAUHUILI (DU3UIECKUX BEIIMYUH, HAXOAUTH (DOPMYJIBI,
CBSA3BIBAIOIIUE JIAHHYIO (DPU3MUYECKYIO BEJIIUYMHY C JIPYTMMH BEIMYUHAMHU, CTPOUTH
rpa@uKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTEpHU30BaTh CBOMCTBA TeJ, GU3HUECKHE SIBJICHUS U MPOIIECCHI, HCTIONb3YS
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHHS BEIIECTBA,
ypaBHEHHUE TEIUIOBOTO OanaHca, 3aKOH COXPaHEHUS AJIEKTPUYECKOro 3apsijaa, 3aKOH
Kynona, npuHuun cynepno3uiuu 37eKTpUUecKuX moJie, 3akod OMa Juisi yyacTka
nenu, npaswia Kupxroda, 3akon Oma s noidHoM nenu, 3akoH Jxoynsa-Jlenna,
3aKOH COXpaHEHWsS DHEPTUU, MPU OTOM pa3INyaTh CIOBECHYHO (OPMYIHUPOBKY
3aKOHA U €T0 MATEMAaTHUYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIe (PU3NYECKHE MOJEIH pPeaTbHbIX OOBEKTOB, MPOIECCOB U
SABJICHUN, BBIACIATH NPU 3TOM CYUIECTBEHHBIE M BTOPOCTEIICEHHBIE CBOWMCTBA
00BEKTOB, MPOIIECCOB, SBJICHUN, TPUMEHATh (HU3NUECKUE MOJACIH NI OOBSICHEHUS
(pM3HUECKUX MPOLIECCOB U PEIICHUS y4EOHBIX 33]1ay;

OOBSICHATH (DU3NUYECKUE SIBJICHUS, ITPOILIECCHI U CBOMCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCTE€ CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U pelaTh
KaueCTBEHHbIC 3a/1auyd, B TOM YHCIE TPEOYIOIMIUE YHUCIEHHOTO OICHUBAHMUS
XapaKTePHBIX 3HAUYCHHUH (PU3NYECKUX BEJIUYHWH, MPU STOM BBIOUpATH aI€KBATHYIO
(UBUYECKYIO MOJIENb, BBISBIATH NMPUUYMHHO-CIICCTBEHHBIE CBSI3M U BBICTpauMBaTh
JOTHUYECKYIO ILEMOYKY PACCYX ICHUW C OMOpOM HAa M3YyYEHHBIE CBOWCTBA
bu3nuecKux SBICHUM, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO pemniaTh pacuy€THhle 3amadu (C omopodl Ha 2—3 ypaBHEHHS) IO
M3ydaeMbIM TeMaM Kypca (Qu3uku, BbIOUpas aJeKBaTHYH (U3UYECKYIO MOJIEIb, C
WCTIOJB30BAaHUEM 3aKOHOB W (OPMYJ, CBSI3bIBAIOIIUX (DU3NYECKUE BEJIMYUHBI,
3alUChIBaTh KPaTKOE YCIOBUE M Pa3BEPHYTOE PEIICHUE 3a/1auyd, BbIABISATh
HEJI0CTAIOIINE WM M30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BHIOOP METOA PEIICHMUS
3a/la4i, WCMOJIb30BaTh CIPABOYHBIC JaHHbIC, TPUMEHSITh METOAbl aHaAJIN3a
pa3sMepHOCTEN, UCTOJb30BaTh I'padUyeCcKUe METOMAbl PEIICHUS 3ajay, MPOBOJIUTH
MaTeMaTU4YeCKHe TMpeoOpa3oBaHUsl U pacu€Thl, OIEHUBATH PEATUCTUYHOCTH
MOJIYYCHHOTO 3HA4YCHUS (U3UYECKON BEIMYMHBI W OMPENEISATh Pa3MEpPHOCTh
(bu3HUeCKOi BEIIMUNHBI, TOTYYECHHOM MPU PEIICHUH 3a1a4H;

pacrio3HaBaTh PoOJEeMbl, KOTOPBIE MOXXHO PEIIUTh MPU MOMOIIH (HU3NIECKUX
METOZI0OB, M TpejylaraTh OPUEHTUPOBOYHBIM CIOCOO peIIeHHs, B ONHUCAHUU
HCCIICIOBAHMSI  paCliO3HaBaTh  MPOBEPSEMOE  MPEANOJOXKEeHUuEe  (TUIOTE3Y),
MHTEPIPETUPOBATH NMOTYUYCHHBIN pe3yJIbTarT;

MIPOBOJIUTH OMBITHI 1O HAOIIOMEHUIO (PU3UYECKUX SIBJICHUN WU (HU3HUECKUX
CBOMCTB TeNi (KanmWJUISIPHBIC SIBJICHUS, 3aBUCUMOCThH JaBJIEHUsI BO3JyXa OT €ro



o0b€Ma UM TeMmmeparypbl, CKOPOCTHM MPOLECCAa OCThIBaHUS (HArpeBaHus) NpH
M3JIy4YEHUH OT I[B€Ta H3JIyYarolie (MOriomarlieil) MOBEpPXHOCTHU, CKOPOCTh
UCIIApeHUsi BOJbI OT TEMIEPATYpbl JKUIAKOCTH W IUIOMIAJA €€ IOBEPXHOCTH,
ANEKTPU3alMs TeN U B3aUMOJCHCTBUE DJIEKTPUUYECKHUX 3apsOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJu3alllsi MAarHUTHBIX IMOJEH MOCTOSHHBIX MarHUTOB,
JEUCTBUAS MAarHUTHOTO IOJSl HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBa 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKa): (POPMYIUPOBATH IMPOBEPSEMOE
npeanoioxkeHue  (TUmoTre3y) O  BO3MOXHBIX — pe3yjbTaTaX  HaOJIOACHUH,
CaMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa oO0OpyaoBaHMS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

MPOBOAUTH TMpPSIMbIE M KOCBEHHbIE U3MEpPEHUS (U3NYECKUX BEIMYUH
(Temmeparypa, OTHOCUTENbHas BIAXHOCTh BO3JyXa, CWJa TOKA, HaNpsLDKEHHE,
yleiabHas TEIUIOEMKOCTh BELIECTBA, COINPOTUBIEHUE IPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C HCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX
puOOPOB, OOOCHOBBIBATH BHIOOP METOAA HM3MEPEHUs, (PUKCUPOBATh MOKA3aHUS
pUOOPOB, HAXOAUTh 3HAYEHUE U3MEPSIEMON BEJIMYMHBI C MOMOUIBIO YCPEIHEHUS
pPEe3yJbTaTOB CEPUU U3MEPEHUHN U OLICHUBATH NOTPEIHOCTh U3MEPEHUM;

IPOBOJUTH 3KCIIEPUMEHTAJIBHBIE MCCIEIOBAHUS 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYMH (3aBUCUMOCTBH JIaBJIEHUS BO3/AyXa OT €ro o0bEMa U HarpeBaHUs WM
OXJIQXK/ICHHUSI, UCCIIE0OBAHNE SBJICHHS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOIHON U
ropsiuedl BOJbl, 3aBUCUMOCTb CONPOTUBJIEHUS MMPOBOJIHUKA OT €ro JJIMHBI, TUIOLaAH
[ONIEPEYHOr0 CEYEHUS U YAEJIBHOIO CONPOTHBIICHUS BEIIECTBA IIPOBOJHUKA, CHJIBI
TOKa, NPOTEKAIOUIEro0 4Yepe3 NPOBOAHUK, OT HANPsIKEHHWs HAa IPOBOJHMKE,
UCCIIEJIOBAaHUE TIOCIIEI0BATENIBHOIO U MapajuIeIbHOTO COEIMHEHUIN MPOBOJHUKOB):
COBMECTHO C YyuuTenem (opMylupoBaTh 3afadyy M THUIOTE3y HCCIEI0BAHMS,
CaMOCTOSITENIbHO  IUIAHUPOBaTh  MCCJIEIOBAHUE, CAMOCTOATEIBbHO  COOUpPATh
SKCIIEPUMEHTAJIBHYI) YCTAaHOBKY C HCIIOJIb30BAHWEM HMHCTPYKLHWH, MPEACTABITH
MOJIYYCHHBIC 3aBUCHUMOCTH (DU3UYECKUX BEIWYUH B BHUJAC TaONWIl U TpaduUKoB,
OLICHUBATh NOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIIEAOBAHMS;

cobyofaTh mpaBuia Oe30mMacHOTO Tpyda Mpu padbotre ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh NPUHLUIBI TEHCTBUS W3YUYEHHBIX NMPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB C ONMOPOM HA UX ONMHUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIICHUS JOMOB, TUTPOMETP, NapoBasi TypOMHA, aMIIEPMETpP, BOJIBTMETD,
CYETUMK  DJIEKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
HarpeBaTeIbHbIE ANEKTPONPUOOPHI (TIPUMEPHI), MPEAOXPAHUTENN U UX IPUMEHEHHE
B OBITY U TEXHHUKE, MPUMEHEHUE MOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEKTPOJABUraTENb IOCTOSIHHOTO TOKA), WCIONb3ys 3HAHUS O CBOMCTBax
($u3HUeCcKUX ABJICHUM, HEOOXOANUMbBIEC (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPHUTEILHBIE TPUOOPHI
M0 CXeMaM W CXEMaTUYHBIM PHCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETP, THUTPOMETp, JBUTATEIb BHYTPEHHETO CTOPaHMs, DSJICKTPOCKOII,
peocTar), COCTaBISTh CXEMbl AJIEKTPUUECKUX IIeNel ¢ IMOCIeI0BaTeIbHbIM U
napajijieibHbIM ~COCAMHEHUEM DJJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAUYCHUS
AIIEMEHTOB JJICKTPUUYECKHUX IICTICH, NCITOIh30BATh CXEMbI I CXEMATHUHBIC PUCYHKH
M3YYCHHBIX  TEXHMYECKHX  YCTPOWCTB,  HU3MEPHUTCIBHBIX  MPUOOPOB M
TEXHOJIOTUYECKHUX MPOLIECCOB MPH PELICHUU YU4eOHO-TIPAKTUUYECKUX 3a/1a4;

NPUBOJUTH MPUMEPHI (HAXOAUTH UHPOPMALIUIO O MPUMEPaAX) MPaAKTUYECKOIrO
UCIOJIb30BaHUsl (DU3UYECKUX 3HAHUWA B TOBCEIHEBHOM XU3HMU JJIsi oOecreueHus
0e30macHOCTH TIPW OOpalieHuu ¢ TpPUOOpaMu U TEXHHYECKHUMHU YCTPOWCTBAMH,
COXpaHEHUsI 3J0POBbS M COOJIONEHHUS HOPM SKOJOTUYECKOTO TIOBEJACHHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBJIATH MOUCK MHpopMaluu pusndeckoro coaepxkanust B MaTepuere,
CaMOCTOSTEIIEHO (POPMYIIHPYS TIOUCKOBBIA 3aIPOC, HA OCHOBE MMCIOIIMXCS 3HAHHM
U CpPaBHCHHUS JIOTOJHUTEIBHBIX HCTOYHWKOB BBIJACISATH WHGOPMAIMIO, KOTOpas
SIBJISICTCS] IIPOTUBOPEUNBON MITH MOKET OBITH HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TPHU BBIMOJHEHUU YUYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
TuTeEpaTypy (pU3MYEcKoro coAeprKaHus, CIpPaBOUYHBIE MaTEpHAlIbl, PECYpChl CETH
WNuTepHeT, BiaaeTh NpuéMaMH KOHCIICGKTUPOBAHMS TEKCTa, MpeoOpa3oOBaHMUS
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3zaBaTh COOCTBEHHBbIC THUCBMEHHBIE M KpPAaTKUE YCTHBIE COOOIEHUS,
000011ast nHGOPMAIINIO U3 HECKOJIBKMX MCTOYHUKOB (DPU3MUECKOTO COJIEPKAHUS, B
TOM  4YHUCJE€  MyOJUYHO  TPEACTAaBIATh  pe3yJbTaThl  MPOCKTHOM WM
HCCIIEIOBATEbCKON IeATEILHOCTH, ITPU 3TOM I'PAaMOTHO HMCTOJB30BaTh U3yUEHHBIN
MTOHATUHHBIN armmapat Kypca GU3HKH, COMPOBOXKIATH BBHICTYIICHUE TTPE3CHTAIINCH;

IIPY BBITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIIECIOBAHUN (PU3NYECKUX IMPOIIECCOB
pacnpenensiatb OOsS3aHHOCTH B TPYINIEe B COOTBETCTBHH C IOCTaBICHHBIMU
3a/layaMi, CJICIUTH 3a BBIMOJHEHUEM IUIaHA NEWCTBHA M KOPPEKTHPOBAThH €TO,
aJICKBaTHO OICHWBATh COOCTBEHHBIA BKJIAJ B JACATEIHHOCTH TPYIIIBI, BEICTPAUBATh
KOMMYHHUKATUBHOE  B3aMMOJICHCTBHE, TIPOSBISSI ~ TOTOBHOCTH  paspemniaTh
KOH(MITUKTHI.

K xoniy oOyuenus ¢ 9 knacce npeaMeTHbIC PE3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

WCIIOJIh30BaTh MOHATUS (CHCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBDKEHUSI, HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, HWH(GpPa3ByK W YJIbTPa3BYK, SJCKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE
U3JTyYeHHE, NIKaJla AJIEKTPOMATrHUTHBIX BOJIH, UCTOYHUKH CBETa, OJU30PYKOCTh H
JATbHO30PKOCTh, CHEKTPHl UCIYCKAaHWSA W TOTJIONICHUS, ainb(da-, 6eTa- U ramMmma-



W3IIy49CHHs, U30TOIbI, SIEpHAS W TEPMOSIAEPHAs DHEPreTHKa) M CHUMBOJMYECKHM
SI3BIK (DU3UKHU TP PEIICHUN YUYeOHBIX U IPAKTUICCKUX 3a71aY;

YBEPEHHO  pa3nuyarh  SBJICHUS  (paBHOMEPHOC W HEPaBHOMEPHOE
NPSMOJMHEHHOE JBW)KCHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHE,
CBOOO/MHOE TMaJeHUEe Tei, ABM)KCHHE II0 OKPY)XHOCTH, B3aMMOJICHCTBHE Te,
paBHOBECHE MAaTCPUATBHOM TOYKH, PEAKTUBHOE JBW)KCHHE, HEBECOMOCTb,
KojebaTenbHOe  JIBIDKCHHE (TapMOHHMYECKHE, 3aTyXarollue, BBIHYKICHHBIC
KoJIe0aHUs), PE30HAHC, BOJHOBOE MABM)KCHHE (pacIpOCTpaHEHHWE W OTpaKCHHE
3ByKa, MHTephEpeHIUS U AUPPAKIHS BOJH), MPSIMOJIUHEHHOE pacipoCTpaHEHHE,
OTpaXCHHE W TIPEIOMJICHHE CBETa, IIOJIHOE BHYTPECHHEE OTPaKEHUE CBETa,
pasjoxeHue Oeloro cBeTa B CIEKTP U CIO0KEHHE CIEKTPaJbHBIX IIBETOB,
€CTECTBEHHAss  PAJUOAKTHBHOCTh, BO3HUKHOBEHHE  JIMHEHYATOTO  CIIEKTpa
U3ITyYCHUsI) 1O OMHCAHUIO WX XapaKTePHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHUE N3YyYEHHBIX (PM3UYECKUX SBJICHUHA B OKPYKAIOIIEM
Mupe (B TOM Yucie (Pu3WYECKHe SBICHUS B TPHUPOJC: NPUIMBHI W OTJIUBHI,
newkeHne 1iaHeT COJMHEYHOW CHCTEMBI, PEAKTUBHOE JBWIKEHHUE IKUBBIX
OpraHU3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH, 3EMJICTPSICEHHE, CEUCMHUYECKHE
BOJIHBI, I[yHAMH, X0, [IBETA T€Jl, ONTUYECKHUE SIBJICHUS B MPUPOE, OMOJIOTHIECKOE
JEUCTBAEC BUIUMOTO, YIBTPA(QHOIETOBOTO H PEHTTCHOBCKOTO  HM3IYUYCHUH,
€CTECTBEHHBIN paJMOAKTHBHBIA (OH, KOCMHUYECKHE JIy9H, PaJIAOAKTHBHOE
U3ITyYCHUE TPUPOJHBIX MHUHEPAIOB JIEUCTBHE PAJMOAKTUBHBIX U3IyYCHUM Ha
OpraHu3M 4eJIOBeKa), MPHU ATOM MEPEBOJUTHh MPAKTUYECKYIO 3ajady B Y4EOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3UUECKUX SBJICHHM;

OMKCHIBATh W3YYEHHBIC CBOWCTBA Ted W (HU3UYECKUE SBJICHUS, HCIOIB3YS
¢u3nueckue BENMMYMHBI (CPemHsIsI W  MTHOBEHHAs CKOPOCTh Tella TIpH
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TMEepEeMEIleHWE MPU PaBHOYCKOPEHHOM
PSIMOJIMHEWHOM JIBUYKEHUH, YTIIOBasi CKOPOCTh, IICHTPOCTPEMHUTEIILHOE YCKOPEHHE,
CHJIa TPEHHUS, CUJIa YIPYTOCTH, CHUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaIeHus, BEC
Tena, IEHTP TSDKECTH TBEPIOTO Tejla, UMITYJIBC TeJla, UMITYJIbC CHUJTbI, MOMEHT CHUIBI,
MexaHu4eckas paboTa ¥ MOIIHOCTb, MOTEHIIMAbHAS YHEPTHUS Tela, TIOIHATOTO Ha
MOBEPXHOCTHIO 3€MJIM, MOTEHIUATbHAS YHEPTUS CXKATOW MPYKUHBI, KUHETUYECKAs
DHEPTHUs, MOJIHASI MEXaHWYECKasl DHEPrus, MepUoj M 4acToTa KoJieOaHUM, Mepuos
MaTEMaTHYECKOTO W MPYKUHHOTO MAasTHHUKOB, JIJTMHA BOJIHBI, TPOMKOCTh 3BYKa H
BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNb MPETOMIICHHS CPEIIbl), TIPH OIMMCAHHUH
MPaBUJILHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIb3YEMBIX BEIUYHH, UX
o003HaueHUs W EAUHUIBI  (PU3WYECKUX BEIUYHH, HAXOAUTh  (POpPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (DU3UYECKYI0 BEIIMUMHY C JAPYTUMH BETUYMHAMHU, CTPOUTH
rpaduKy U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;



XapaKTepU30BaTh CBOWCTBA Ted, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIOIb3YSI
3aKOH COXpaHEHMsI OJHEPrud, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUIM
CYTIEPIO3UINH CHJI, TPUHIIUII OTHOCUTEIbHOCTH ["anuies:, 3akoHsl HpioTOHA, 3aK0H
COXPAHEHHUsI UMITYJIbCa, TEOPEMY O KHHETHMUECKON 3HEepruu, 3akoH ['yka, 3akoH
bepHyiy, 3aKoHBI OTpa)XCHUsI U NPEJOMJICHUS CBeTa, (hOpPMYJly TOHKOH JIMH3BI,
IUIAHETapHYI0 MOJIeJIb aToMa, HYKJIOHHYI0 MOJENIb AaTOMHOTO $1pa, 3aKOHBI
COXPAaHEHHUs 3apsA0BOIO M MAacCOBOTO YHCET MPU AAEPHBIX PEaKLHUAX, MPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHHUE;

CTPOUTH (PU3UUECKHE MOJEIN pealbHbIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISATh NPU ITOM CYIIECTBEHHBbIE U BTOPOCTENIEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBICHUN, NPUMEHATh (PUIUUYECKHE MOJEIH ISl  OOBSCHEHHS
(u3MYECKUX MPOLIECCOB U PEIICHUS yUeOHBIX 3a/1a4;

OOBSACHATH (PU3MUECKUE SIBICHMS, MPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U pelaTh
KaueCTBEHHBbIC 3a/ladl, B TOM 4YHCJIE TpeOyIOIINe YHCICHHOTO OIICHUBAHHUS
XapaKTEepHBIX 3HAYCHUN (DU3MUECKHX BEJIHYWH, TPU 3TOM BBIOMPATH aJCKBATHYIO
(¢u3NYECKyI0 MOJEINb, BBISBISATH MPUYUHHO-CICACTBCHHBIE CBS3U U BBICTPAMBATh
JIOTUYECKYIO0 LIEMOYKY pacCyX AeHHM M3 2—-3 IaroB ¢ ONOpOM Ha H3yYEHHbIE
CBOMCTBA (PU3NUECKUX SIBJICHUM, (PU3MUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pellaTh pacué€THBIC 33aa4yd MO M3y4aeMbIM TeMaM Kypca (U3UKH,
BbIOMpas aeKBaTHYIO (PU3NUECKYIO MOJIENb, C UCIIOJIb30BAHNEM 3aKOHOB U (POPMY!I,
CBSA3BIBAIOIIMX (PU3MYECKUE BEJIMYMHBI, 3alUChIBAaTh KpPaTKOE YCIOBHE W
pa3BEPHYTOE PEILLICHUE 3a]1a4M, BBISABIIATH HEJIOCTAIOIINE WU N30BITOUYHBIE JJAHHBIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3a/adyd, MCIOJIb30BaTh CIPABOYHBIE
JaHHBIE, TPUMEHATh METOJbI aHAllM3a Pa3MEPHOCTEH, MCIIOIb30BaTh TpaduIecKue
METOJIbI PEIICHUs 3a/1a4, MPOBOAUTH MaTEMaTHUECKHUE TPeoOpa3OBaHusl U PACUETHI,
OLICHHWBATh PEAIUCTUYHOCTh IOJYYEHHOTO 3HAY€HUs (PU3MUECKONW BEITUYMHBI U
OTIpEe/EATh Pa3MEPHOCTh (PU3MUECKON BEIMYHUHBI, IOJYYEHHON MpH pELIeHUH
3aJ1auu;

pacmo3HaBaTh MPOOIEMBbI, KOTOPhIE MOYKHO PEIIUTH MPH MOMOITH (HU3HIECKUX
METOJIOB, W TIpenjaraTb OPHUEHTUPOBOYHBIN CMOCOO pEIICHUS, B ONMUCAHHUH
UCCIIEIOBaHMSI paclio3HaBaTh MPOBEPSIEMOE MPENIOI0KEHNE (TUIIOTE3Y), OLICHUBATh
NPaBWIBHOCTh  MOPAAKA  NPOBEACHHUS  HCCIENOBAaHUS,  HUHTEPIPETHUPOBATH
IIOJIy4YE€HHBIN pe3yJIbTaT;

MPOBOJUTH OIBITHI 1O HAOTIOACHUIO (PU3MUECKHUX SIBICHUN WIN (PU3NIECKUX
CBOMCTB TeJd (M3y4eHHE BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS IHEPIHH,
3aKOHAa COXPAaHEHUS HUMITYJIbCa, JEWCTBHE 3aKOoHAa bepHyIM UM BO3HHKHOBEHHUE
NOIBEMHOM CHJIBI KpbUIa, 3aBUCHMOCTb NIEepUoAa KojJeOaHUN MPY>KUHHOTO
MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILITUTY/IbI



MasbIX KOJIeOaHHM, MPSMOIMHENHOE PaclpOCTpaHEHUE CBETa, paslioKeHue Oenoro
CBETa B CIIEKTP, M3yYEHUE CBOWCTB M300paXCHHs B IJIOCKOM 3€pKajie U CBOICTB
M300pakeHHMsI TIpenMeTra B coOuparomeld JuH3e, HAOMIOEHNWE CIUIONIHBIX M
JTUHEHYaThIX CIIEKTPOB U3ITYYEHHUS): dbopmynrpoBath IpoBeEpsSieMOe
npeanosioXkeHue  (TUMOTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJCHHM,
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 00OpyaoBaHUS,
OTHCHIBATH XOJI OMBITA U (DOPMYIUPOBATH BHIBOJIHI;

IPOBOJUTh MNpPU HEOOXOJUMOCTH CEPUI0 TMPSAMBIX HU3MEPEHHH, ompenensis
CpellHee 3HAaYeHUE U3MEPSIEMON BEJIMUMHBI U ONPEIEeNisis MOrPEIIHOCTh PE3YIbTATOBR
NPSIMBIX U3MEPEHHM, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus: (M3MEpUTEIHLHOTO
nmpubdopa);

MIPOBOJIUTH KOCBEHHBIC U3MEPECHMS (PU3NUECKUX BEIMYUH (CPETHSS CKOPOCTh H
YCKOpEHHUE Tella NpH PaBHOYCKOPEHHOM JBW)KEHUH, YCKOpPEHHE CBOOOJHOTO
najeHusi, )KECTKOCTh MPYKUHBI, KOAPHUIIUESHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa ¥ MOIIHOCTh, YacTOTa W TeEpUOa KOJIeOaHWH MaTeMaTH4YeCKOro |
MPYKUHHOTO MAsTHUKOB, (DOKYCHOE pACCTOSHHUE COOMpAromel JHH3bI U €€
ONTHUYECKasl CHJIa, PAAHOAKTUBHBIA (OH) C HCHOJB30BAHUEM AaHAJOTOBBIX H
u(GpOBBIX TPUOOPOB: OOOCHOBHIBATH BHIOOP METOJIa M3MEPEHHUs], IJIAHUPOBATH
U3MEpPEHUs, CaMOCTOATEIBbHO  COOHMpaTh  AKCHEPUMEHTAIbHYIO  YCTaHOBKY,
BBIYMCIIATh 3HAYCHHWE BEJIMYMHBI W aHAJIM3UPOBATH IIOJTYYEHHBIC PE3YJIBTATHI,
OLICHMBAS MOTPEIIHOCTH PE3yIbTaTOB KOCBEHHBIX N3MEPEHUH;

IPOBOJUTEH JKCIIEPUMEHTAJILHBIE HCCIEIOBAHUS 3aBHUCHUMOCTEH (PU3MUYECKHUX
BEJMYHUH (3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBIKEHHUU 0e€3
HAYaJIbHOW CKOPOCTH, 3aBUCHUMOCTb CHUJIbI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJBHOTO JABJICHUS, TMEPUOJa KOJICOAHWA MaTEeMaTHUYeCKOro MasTHHKA OT
JUIMHBI HUTH, ONpEICICHWE YCKOPEHHsS CBOOOTHOTO TMAICHHs, HWCCIEeIOBaHUE
WU3MEHEHHS BEJIMYMHBI W HAMPABICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH YIJIa
OTpa)X€HUS CBETA OT yIJia MaJIeHUs, yIJia MPeJOMIICHUS OT yTriia MaJieHus CBETOBOTO
Jy4a, UCCIEOBaHNE TPEKOB: U3MEPEHHE DPHEPTHUH YACTUIIBI O TOPMO3HOMY ITyTH
(mo ¢otorpadusim)): COBMECTHO C yuuTesieM (pOpMyJIUpOBaTh 3a7ady U THIOTE3Y
WCCIICIOBAHMS, CaMOCTOSITENIbHO TUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITEIBHO
coOupaTh  SKCIEPUMEHTAIBHYIO  YCTAHOBKY,  MPEACTaBIATh  TOJTYYCHHBIC
3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOiuil W TpaduKoB, OIEHUBATH
MOTPEITHOCTH, IeTIaTh BHIBOBI MO Pe3yJIbTaTaM HCCIEAOBAHNUS;

cobyrofaTh mMpaBuia Oe30mMacHOTO TpyJa Mpu padore ¢ J1abopaTOPHBIM
000py0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JTEUCTBUS W3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHUYECKHUX MPOLECCOB C OMOPON HAa UX ONMHUCAHMS (B TOM UHUCIIE:
CIIUIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, paKeTa, 9X0JI0T, OUKH,



nepuckon, (Qoroammapar, MHKPOCKOI, TEJIECKOI, ONTHYECKHE CBETOBOJBDI,
CHEKTPOCKON, AO3UMETpP, KaMmepa BuibCcOHa), HCIONB3ys 3HAHUS O CBOMCTBax
¢usznyeckux  SABIEHUM W HEOOXOoAMMBbIE  (PU3MYECKHE  3aKOHOMEPHOCTH,
UCIIOIb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH W3YYCHHBIX TEXHHYECKUX
YCTPONCTB, HM3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTHYECKUX IMPOIIECCOB MIPH
penieHnr y4eOHO-IPAKTUYECKUX 33Jad, ONTUYECKHE CXEMbl I IMOCTPOEHUS
M300paKEHUI B TJIOCKOM 3€pKajie U COOMpaIoNIel JIMH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTH MHPOPMALIUIO O MPUMEpax) MPaKTUYECKOIro
UCIOJIb30BaHUsl (DU3MYECKUX 3HAHUWA B TOBCEIHEBHOM XU3HMU JJIsi oOecreueHus
0e30macHOCTH TpU OOpallleHuu ¢ TpudbopaMu U TEXHUUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUsl 3J0pOBbS M COOJIOJEHUS HOPM SKOJOTMYECKOrO0 MOBEACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBJIATH MOUCK MHpopMaluu pusndeckoro coaepxkanust B MaTepHere,
CaMOCTOSTENbHO (DOPMYyIHPYsI MOUCKOBBIN 3alpoC, HAXOJUTh IYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TMOJY4eHHON HH(OpMAllUM HAa OCHOBE HMEIOUIUMXCS 3HAHUU U
JOTIOJIHUTEJIbHBIX UCTOYHUKOB,;

WCIIOJIb30BaTh IMPU BBINOJHEHWU YYE€OHBIX 3aJaHUil HAy4YHO-TOMYJISPHYIO
TuTeEpaTypy (pU3MYEcKOro coaeprKaHus, CIpPaBOUYHBIE MaTEpHAlIbl, PECYpChl CETH
WNurtepHer, Biajerh npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIIUM U3 HECKOJbKMX MCTOYHUKOB (DU3UYECKOTO COJEpKaHUs, MyOIUIHO
NPEACTABIATh PE3yJIbTaThl MPOEKTHON WM UCCIEAOBATEIBCKON ESITEIbHOCTH MIPU
3TOM TI'PaMOTHO MCIIOJIb30BATh W3YyYEHHBIM IMOHSATUMHBIN ammapar H3y4aeMoro
paznena (U3MKA U CONMPOBOXKIATh BBICTYIUIEHHWE MPE3CHTAlMEe C Y4YETOM
ocoOeHHoCTe| ayIUTOPUA CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 CrpoeHue BemiecTsa 2 1
59 JIBMOKEHUE U B3aMMOJICHCTBHE YAaCTHI] 4 5
' BEILIECTBA
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 1
Htoro no pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUUEeCKOE OBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTb 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 JNanenue. [lepenaua naBiaeHust TBEPABIMU 5 2




TCI1aMU, XKUAKOCTAMHU U Ira3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlf{e JKMJIKOCTH U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO

Wroro no pazueny 28

Pa3nes 5. PaGora nm MoIHOCTDH. JHEprus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTheie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus

Hroro mo pazueny 19

Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOJTYIIb 6

Htoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsabl. 3apsHKCHHBIC Tea 9 1
' U UX B3aUMOJICHCTBHS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBJICHUS 11 4
2.4 DNeKTpOMarHuTHas MHIAYKINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpHUTENBEHO-0000IIAOIINN MOTYITH 5
Wroro no pazmeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 BsaumopelictBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS ¥ BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBI. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIeKTPOMaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AJIEKTPOMATrHUTHBIE BOJTHBI
Wroro no pazneny 6
Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI pacIIpOCTPAHEHNUS CBETA 8
4.2 JIuH3b1 U onTUYECKUE IPUOOPHI

4.3 Paznoxxenue 6e10ro cBeTa B CEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjoneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Htoro no paznemny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIBLHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DONEeKTPOMArHUTHBIE SIBJICHUS 3 L
' (mOBTOPUTENBHO-0000IAOIIINI MOYIIb)
6.4 CaeTtoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpUTENHEHO-0000IIAIOIINN MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3 26.5




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Nem/m | Tema ypoxa KonrTpoabubie IIpakTuueckue wippopbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypesI
®u3nka — HayKa 0 Ipupoze. SBiaeHus npupobl
dusnueckue sIBICHUS
3 ®usnueckue BenM4nHbl. PasmepHocTs. Pusnueckue 1
npuOopsbl. [lorpenHocTy npu NpsAMbIX U3MEPEHUSIX
4 Ypok-uccnenosanue "M3mepeHue JIMHENHBIX pa3MEpPOB 1 1
TEJ U IPOMEXYTKOB BPEMEHU"
5 JlaGopaTtopHast pabota "M3mepenne 00bEMa JKUIKOCTH 1 1
U TBEpIOro Tena"
6 JlaGopaTtopHnas pabota "OrnpeneneHue pa3MepoB MajbIx 1 1
ten. Meton psioB”
7 Metoap! HayuHOTO No3HaHUA. OnucaHue GU3NIECKUX 1
SBJICHUH C IIOMOILBIO MOAENEN
VYpok-uccnenoanue "[IpoBepka runoresbl: 1aabHOCTD
8 N0JIETA [IApPHKA, TYIIIEHHOTO TOPU30HTAIBHO, TEM 1 1
Oosblie, yeM OoJblie BHICOTA ITycKa"
9 Crtpoenue BeniectBa. ONbITHI, T0Ka3bIBAIOILINE 1
JTUCKPETHOE CTPOCHHE BELIeCTBa
10 JlaGopartopHas pabota "OneHka quaMeTpa aToma 1 1
METO/IOM ps0B (¢ UCToNb30BaHueEM (oTorpaduii)”
11 Ypok-uccnenosanue "HaOroneHre TemioBoro 1 1




pacmmpeHus ra3oB. OIBITH 0 00HAPYKEHUIO
JIEUCTBUS CHJI MOJICKYJISIPHOTO TIPUTSKEHUS"

JIBumxkenne yactuil BemecTa. {uddysus. bpoyHoBckoe

12

JIBUKCHHE
3 Ypok-uccienoBanue "HabmroaeHue u o0bsicHEHHE

1 OpOYHOBCKOTO ABWKeHUS U 1uddy3un"

14 B3aumoielicTBIE YaCTHI] BEIIECTBA: IPUTSHKEHUE H
OTTaJIKWBaHUE

15 ArperatHble cocTosiHUS BelecTBa. OCOOEHHOCTH
arperaTHbIX COCTOSTHUHN BO/IBI

16 Mexannueckoe nuxkenue. [1yts, TpaekTopus,
nepeMenieHue

17 PaBHOMepHOE 1 HEpaBHOMEpPHOE BHX)EeHUE. CKOPOCTh

18 HaxoxaeHue CKopocTH, MyTH U BPEMEHH MPU
PaBHOMEPHOM MPSMOJIMHEHHOM JIBUKCHHUH

19 JlaGopatopHas pabota "OnpezneneHne CKOpoCTH

ABHOMEPHOTO JABUXKEHUSA"

p P A

20 I'paduku npssMOTMHEIHHOTO PAaBHOMEPHOTO JTBUXKEHUS

21 Pemenue 3agau no reme "Pacuer cpenneit ckopoctu"
JlabopaTtopHast pabota "Onpenenenue cpeaHeit

22 CKOPOCTH CKOJIbKEHUsI OpycKa WIIH IapuKa 1Mo
HaKJIOHHOM miockocTh"

93 OTHOCHUTENBHOCTH ABHKEHUS. CII0KEHUE CKOPOCTEN
IIPH MTapaJJICIIbHOM JIBIYKEHUHT

24 [Tonydenue u ananus rpaduKoB 3aBUCUMOCTH MYTH U
CKOPOCTH JIBH)KEHUS OT BPEMEHH

o5 Pemenue rpadudeckux 3amga4d mo teme "MexaHuKa.

PaBHOMepHOE NIpAMOIMHEITHOE ABUKEHHE"




26

SIBnenue nHepUMH. 3aKOH HHEPLIUU

BBaHMOHCﬁCTBHC TEJI KaK Ipu4rHa U3MCHCHUA

27 ckopocTH. Macca Tena Kak Mepa UHEPTHOCTH TeJla pu
NOCTYNATEIbHOM JIBUKEHUU

28 VYpoxk-uccinenosanue "CpaBHeHHE MaccC 110
B3auUMOJICUCTBHUIO TET"

29 [InoTHOCTH BelecTBa

30 JlaboparopHas pabota "Onpenenenue mIOTHOCTH
TBEp0TO Tena"

31 Pemenne 3agau mo reMme "Macca teaa. [ImoTHOCTE
BerecTna"

39 Cwmecu u ciabl. [loBepXHOCTHAs 1 TMHENHAs
IJIOTHOCTH
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1o Teme "dusuka

33 — Hayka o npupoe. [lepBoHavanbHbie CBeIeHUS 00
ATOMHO-MOJIEKYJIIPHOM CTPOEHHUH BEILECTBA.
Mexanuka"
KonrtponbHas pabora no reme "®usnka — Hayka o

34 npupoze. [lepBoHayanbHble cBeleHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHUH BellecTBa. MexaHnuka"

35 Cuna. SIBnenue tarorenus. Cuma TSKeCTH

36 N3o0pakenue cwi. Pemenue 3amad mo teme
"OnpenesnieHne CUIbI TSHKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. Usmepenue cuit. Jlnunamomerp

39 Ypok-uccnenoBanue "Habnronenrne nuaMeHeHus
CKOPOCTH IIpU B3aUMOJAENUCTBUHU TeN"

40 Pemenue 3amau o teme "Cuna ynpyroctu. Bec tena"




Jlaboparopnas padoTa "ONBITHI, IEMOHCTPUPYIOIIHE

41 3aBUCUMOCTH PACTsDKEHHS (Iedopmariun) mpy>KUHbI OT
MPUIIOKEHHOMN CHJTBI"

42 Cuna tpenus

43 Cnoxenue cwit. PaBHoselicTByroIas cuiia

44 Pemenue 3anau no teme "CnoxxeHue cui.
PaBnoaeiicTByromas cua"

45 Pemenue 3amau no teme "B3anmoneiicrue tei. Cuiisl
B MeXaHUKe"

Pewenue 3anpau no reme "Cuna tpenus". Ypok-

46 uccienoanue mno reme "MccnenoBanue 3aBUCUMOCTH
CHWJIBI TPEHUS OT IUIOMIAIA COMPUKOCHOBEHHUA"
JlaGopaTtopHnas pabota "OmbIThI, JEMOHCTPUPYIOIITHE

47 3aBUCHUMOCTD CHJIBI TPEHUS CKOJIBKCHUS OT CHUTBI
JABJICHUSI U XapaKTepa COMPHUKACAIOIINXCS
noBepxHocren"

48 Pemenne 3amau no teme "B3aumMonericteue ten. CHiibl
B MeXaHUKe"

49 Konrponsnas padora no reme "B3aumoneiicteue ten"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumenT "CrnocoOsl onpeaeeHus JaBIeHus
TBEpAOro Tena"

59 VYpok-uccnenoBanue "3aBUCUMOCTh AaBJICHUS T'a3a OT
TeMIEepaTyphl"

53 JlaBrienue xuakocTer u ra3os. 3akoH [lackans

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JaBJICHUS KHIKOCTH OT TITyOUHBI




56

I'mapocraTuyecknii nmapagoxc

57 Ypok-nipoekt "M3ydeHue cooOmarnmxcs cocyaos"

58 Ypok-koupepennus "[mapaBnunueckue MexaHU3Mbl'"

59 Hcnonp3oBaHne BHICOKHX JIaBJICHUN B COBPEMEHHBIX
TEXHOJIOTHSIX

60 Pemenue 3amad o teme "JlaBieHue sXugKocTH"

61 ATmochepa 3eMiH U IPUYHHBL €€ CYIEeCTBOBAHUS

62 Vpok-uccnenoanue "l[IposiBienue aeicTBus
aTMoc(epHOro JTaBIcHHUS"

63 Nzmepenne armocdeproro nanenns. OmbIT
Toppuuennu
3aBHUCHMOCTB aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJT

64 ypoBHeM Mopsi. [Ipubopsl i u3mepenus
aTMOC(hEepHOTO JTaBJICHUS

65 bapomerp-anepoua. ATMocdepHoe 1aBiIeHUEe Ha
pa3IMYHBIX BBICOTaX

66 BrrTankuBatomias cuna. 3akoH Apxumena

67 Pemenue 3amau mo reme "3akon Apxumena"
Ypok-uccnenoBanue "IKCIEPUMEHTAIBHOE

68 oOHapyXeHHe NeHCTBUS KUIKOCTH U ra3a Ha
NOTPYKEHHOE B HUX TeNOo"
JlaGopaTtopHas padota "OnpeneneHne BhITATKUBAIOIIEH

69 CHUTBI, ICUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B
SKUIKOCTR"

70 [1naBanue Ten

71 JlaboparopHas paboTta "HccrnenoBanue 3aBUCHMOCTH

Beca TeJa B BOJE OT 0ObeMa MOrpyKEHHOM B KHUIKOCTh




qacTu Teaa

12 BoznyxomnnaBanwue. [InaBanue cyaos 1

73 Pemenue 3agau no reme "3akon Apxumena. Y ciaoBus 1
IJIaBaHus Ten"

74 Pemenne 3agau o reme "JleficTBUE KUIKOCTHU U Ta3a 1
Ha MOrPY>KEHHOE B HUX TeJ0"

75 Vpoxk-npoekt "KoHcTpyrpoBanue apeomeTrpa uiu 1
JIOJIKU U OTIpe/ieNieHue rpy30nobEMHOCTH"

76 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME 1
"JlaBJieHUE TBEPJIbIX TEJ, )KUIAKOCTEH U ra3oB"

77 KonTtponpsHast padora no Teme "/laBieHue TBEpIBIX TET, 1
SKUIKOCTEN U ra3oB"

78 Mexanunueckas pabota 1

79 MoIHOCTh 1

80 Pemenue 3a1au Ha onpeeneHrne padboThl M MOIITHOCTH 1

81 PaGora cuinbl TSKECTH M CUITBI TPEHUS 1

82 Ypok-uccaenosanue "Pacy€r MOIHOCTH, pa3BUBAEMON 1
pu noabEME 1o JecTHule"

83 ITpocTeie MEXaHU3MBI

84 MowmeHnT cuisl. [IpaBuino MOMEHTOB

85 JlaGopatopHas pabota "M3yueHue npaBuia pbraara Juis 1
MOJBMYKHOTO U HETIOABMKHOTO OJI0KOB"

86 "30510TOC MPaBUIIO" MEXaHUKH 1

87 Pemenue 3anau no teme "30510T0€ NpaBUIIO MEXAHUKH" 1
/ Beepoccuiickast mpoBepoyHasi paboTa

88 Pemrenue 3a1a4 no teme "PaboTa CHIIBI TSKECTU U CUITBI 1

tperust" / Becepoccuiickas mpoBepodyHas pabora




VYpoxk-nipoekT "[IpoekTrpoBaHue MOJIUCTIACTOB C

89 3aJlaHHBIMU MTapaMmeTpamu" 1
90 Ypok-koHpepenus "I[IpocTeie MEXaHU3MBI B OBITY, 1
TEXHMKE, )KUBBIX Opranu3max”
01 KoaddunmenT nonesHoro neiicTBUS NpOCTHIX 1
MEXaHHU3MOB
92 JlabopaTtopnas pabora "Onpenenenue KIT[{ 1 1
MOJIBU’KHOTO U HEMOJABUYKHOTO 0JI0KOB"
93 Mexannyeckas sHeprus. Kunernueckas u 1
NOTEHLIMaIbHAas SHEPTus
94 3aKOH COXpaHEHUs1 MEXaHUYECKOI YHEprun 1
VYpok-3KcrepuMeHT "IKCIepUMEHTAIBHOE
95 OIpeziesIeHNe U3MEHEHUS! KUHETHUYECKON U 1 1
MOTEHLIMAIbHON PHEPTHUH MTPU CKAaTbIBAHUU TeJla 10
HAaKJIOHHOM miockocTh"
96 [ToaroroBka k KOHTpoOJBHOU paboTe o Teme "PaboTa u 1
MOIIHOCTb. DHeprus"
97 Konrtponsnas padora no reme "PaboTa 1 MOLTHOCTb. 1
Oneprus"
08 Pabora ¢ Texctamu o Teme "MexaHuueckoe 1
IBHKeHHuE"
99 Pa6ora ¢ Tekctamu o Teme "CtpoeHue Bemectra'
100 PaGora ¢ Tekctamu no Teme "Cubl B ipupose"
101 Pa6ota c Texcramu 1o Teme "JlaBneHue TBEPIABIX TE, 1
KUIKOCTEN U ra3os"
102 Pabora ¢ Tekcramu no Teme "Dueprus. [Ipocteie 1
MeXaHUu3Mbl"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kounrpoabn IIpakTuyeckue B —
ble paboThI padoTshI pecypeni
1 OcHOBHBIE MOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKOM 1
TEOPUU U UX OTBITHBIC TIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Monenu TBepAOro, )XHIKOTO U Ta3000pa3HOTo 1
COCTOSIHMM BEIIECTBA
4 Ypok-koupepennus "Kpucraminueckue u amophHbie 1
tena. ['paden. [lonyyeHne nckycCcTBEHHBIX aliMa30B"
5 CmauuBaHue ¥ KamWUISIpHOCTB. [loBepxHOCTHOE 1
HATSKCHHE
6 TemoBoe paciimpeHue u cxxatue 1
7 TennmoBoe nuxxeHue. Temneparypa 1
8 TemmepaTypHble IIKaIbI 1
9 BHyTpeHHss sHEpTHUs ¥ cIOCOObI €€ M3MEHEHUs 1
10 Bune! teronepenaun 1
Ypok-koHpepeHnus "Micrnons30BaHUE TETIIOBBIX
11 CBOMCTB BEILIECTB U MAaT€pPUAJIOB B IIEJISIX 1
sHeprocoepexeHus"
12 KommuectBo TenmnoTel. Y IeabHas TEMIOEMKOCTD 1
VYpok-uccnenosanue "lIpoBepka runoTe3sl IMHEHHON
13 3aBUCHUMOCTH IJIMHBI CTOJIONKA KUIKOCTH B 1 1

TEPMOMETPHUECKOMN TPyOKe OT TeMriepaTyphl"”




YpaBHeH#e TerioBoro 6ananca. TemmooOMeH u

14 TEIIOBOE paBHOBecHe. 3akoH HproTona—Puxmana
Jlaboparopuas pabota "VcciienoBanue sBICHUS

15 TEII000MEHa MPU CMEUIMBAHUH XOJIOHON U ropsiueit
BOJBI"

16 Pemenue 3amay mo reme "TeriooOMeEH U TEILIOBOE
paBHOBecue"
Jlaboparopnas padota "Onpenenennue KOIMuecTBa

17 TEIUIOTHI, MOJIyY€HHOTO BOJIOU MPH TEIJIO0OMEHE C
HArpeThiM METATUNYECKUM [IUIUHAPOM"

18 [InaBneHue u oTBEpIeBaHNE KPUCTALUTMYECKUX BEUIECTB.
VY enpHas TEaoTa MJIaBICHUS

19 Pemenue 3anay no Teme "IlnaBnenue u oTBepaeBaHue
KpUCTAITINYECKUX Ten"

20 JlaGopatopHnas pabota "OnpezneneHue yaeabHON
TEIUIOTHI IIJIaBJIEHUS Jbaa"
Ypok-uccnenoBanue "CpaBHEHHE MPOIECCOB TUIABJICHUS

21 KPUCTAJUTMYECKUX TEJl U Pa3MATYCHUS TIPU HArpeBaHUU
amop¢HbIX Ten"

22 [TapooOpazoBanue u koHAeHCaus. Vcnapenue
Kunenue. Y nenpHas Temnora napooOpa3zoBaHusl.

23 3aBUCUMOCTh TEMIIEpaTyphbl KUTICHHS OT aTMOC(HEPHOTO
JaBJICHUS

24 Pemenue 3amaud mo reme "[lapooGpazoBanue u kuneHue"

o5 Ypok-uccnenoBanue "OObSICHEHHE 3aBHCUMOCTH
TEMIIEPaTyphl KUTICHUS OT JAaBleHus"

26 Hacelimennsiif 1 HeHachIEHHBIN Tap. BiiaxkHOCTH

BO3/yXa




Brnaxxnocts Bo3nyxa u e€ uzmepenue. JlaboparopHas

27 pabora "OnpeneneHre OTHOCUTEIBHON BIaKHOCTH 1 0.5
Bo3ayXxa"

28 Pemenue 3anad o teme "BiaxxHOCTB" 1

29 Pemenue 3a1a4 u aHanu3 cUTyaluil, CBA3aHHBIX C 1
SBJICHUSIMU UCTIAPEHUS U KOHJICHCALIUH

30 DHeprust TOIUINBA. Y IebHAS TEIUIOTA CTOPAHHS 1

31 [TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH 1

32 [TapoBast TypOuHa. /[Burarens BHyTPEHHETO CTOPAHHS 1

33 KII/] TermoBoro aBuraTeis 1

34 Pemenue 3amgau mo treme "KIIJ] TerroBoro asurarens" 1

35 Ypok-koHpepeHus "TermmoBsie IBUTATETHN U 3aIUTa 1
OKpYy>Karoien cpeab”

36 TemoBele MOTEPH B TEIIOCETAX 1

37 3aKOH COXpaHEeHHUs U MPEBPAIICHUS SHEPTUH B 1
MEXaHUYECKUX U TETJIOBBIX IpoIieccax

38 ITonroToBka K KOHTPOJILHOM padoTe 1o Teme "TernnoBeie 1
sBJIeHUs. lI3MeHeHue arperaTHbIX COCTOSIHUM BeniecTa"

39 KonrtponbHas pabota o Teme "TenoBble sBIEHUS. 1
M3MeHeHMe arperaTHbIX COCTOSIHUH BelecTBa

40 DnekTpusanus Teil. J[Ba poaa 3apsaioB 1

41 VYpoxk-uccaenosanue "MccienoBanue cnocodoB 1 1
Pa3IMYHBIX BEIIECTB HAIEKTPU30BBIBATHCS "

42 BsaumopeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona 1

43 Onexrpudeckoe noie. HanpsyEHHOCTD 3JIEKTPUYECKOTO 1
niosist. [IprHIMI cyneprno3sunny MMEeKTPUIECKUX MOJIeH

44 Hocurenu anexTpudeckux 3apsaoB. DIeMEHTApHBIN 1




3apsan. CtpoeHue aToma

45 3aKOH COXpaHEHHsI SJICKTPUUECKOTO 3apsiia

46 [IpoBOAHMKH, AUDIIEKTPUKHU U TOTYIIPOBOIHUKH

47 Ypok-koHbepeHus "IaeKTpU3aIusl B TOBCSTHEBHOM 1
KUZHU"

48 Pemenue 3agau nmo reme "3akoH COXpaHEHUS 1
3JIEKTPUYECKOro 3apsaa”

49 OnexTpuueckuid TOK. ICTOUHUKH 31EKTPUYECKOTO TOKA 1

50 VYpoxk-uccienoanue "MccinenoBanue AeHCTBUS 1
ANEKTPUYECKOTO TOJISI Ha TPOBOJAHUKH U JTUIIIEKTPUKHU"

51 DNEeKTPpUYECKHUI TOK B METaJIJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax 1

53 DJIeKTpuYecKas 1emb 1

54 Cuia Toka. AMmiepmeTp 1

55 DnexTpuueckoe HanpshkeHue. Bonbtmerp 1

56 Jlaboparopnast padota "COopKka 1 UCTIBITAHUE 1
AIEKTPUYECKOM 1I€MU TTOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTb CUJIbI TOKA OT HanpsbKeHHs. 3akoH Oma 1
JUTSl y4acTKa LETH
Jlaboparopnas padota "VccnenoBaHue 3aBUCUMOCTH

58 CUJIBI TOKA, TPOTEKAIOLIETr0 Yepe3 pe3ucTop, OT 1
HaIpsHKEHUs Ha PE3UCTOPE U CONPOTUBIICHHS pe3ucTopa”

59 DJIEKTPUYECKOE CONMPOTUBIICHUE. Y JETBHOE 1
COIIPOTHBIICHUE

60 JlaGopatopHnas pabora "OnpezneneHue yJaeabHOro 1
COIPOTHBIIEHUS IPOBOIHUKA"

61 Pemenue 3ana4 no teme "neKTpUUECKOE 1




COIIPOTHUBIIEHUE. Y IEIIbHOE COIPOTUBIIEHHE"

62 Pemenue 3amay o reme "3axkoH Oma"

63 [TocnenoBarenbHOE U NapaIeIbHOE COEAUHEHUS
MIPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka npaBuiia CIOKEHUS

64 HaNpsHKCHUH TPH TTOCIIEA0BATEILHOM COSAMHEHUH IBYX
pe3uctopos"

65 Pemenue 3anau no teme "IlocnenosarenbHoe u
napajuieIbHOE COSTUHEHUSI IIPOBOAHUKOB"

66 Jlaboparopnas padota "IIpoBepka npaBuia ajsi CHIIbI
TOKa IIPU MapajuieIbHOM COSAMHEHUU PE3UCTOPOB"

67 Pemenue 3aa4 Ha mpumenenue 3akona Oma s
Pa3IMYHOTO COEAMHEHHSI TPOBOIHUKOB

68 OJIC 1 BHyTpeHHEEe CONPOTUBIIEHHE UCTOYHUKA TOKA.
3akon OMa Jy1st MOJTHOM 1enn
Pemenue 3anau no teme "OJ1C, BHyTpeHHEE

69 COTMPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH OMa st
MOJHOU 1enu”

70 Jlaboparopnas pabdota "Onpenenenne IC u
BHYTPEHHETO COMPOTUBIICHUSI HICTOYHUKA TOKA"

71 [TpaBuna Kupxroda

72 JlaGopatopnas padora "IIpoBepka nmpasui Kupxrogda"

73 VYpok-uccnenosanue "M3ydeHue BOIbT-aMIIEPHBIX
XapaKTEPUCTUK HEJTMHEHWHBIX AJIEMEHTOB"

74 Pabota snexkrpuyeckoro Toka. MOIIHOCTb
AJIEKTPHUUECKOTO TOKA

75 JlabopaTtopHas pabota "Onpenenenue paboOThI U

MOIIHOCTH 3JIEKTPHUYECKOT0 TOKa"




3akon [xoyns-Jlenna. [lorpedurenu 3MeKTPUIECKOTO

76 Toka. KopoTkoe 3amblkaHue

77 Ypok-koHpepeHnus "OObSCHEHNE U PUHITUT TCHCTBUS
JOMAIITHUX JIEKTPOHArPEeBATEIbHBIX TPHOOPOB"
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TemMe

78 "DnexkTpuuecKkue 3apsaabl. 3apsKEHHbBIC TeJla U UX
B3auMoiecTBUs. [10CTOSTHHBIN ATIEKTPUYECKUMA TOK"
KonTponbnas pabota no Teme "IIeKTpUuecKue 3apsiibl.

79 3apshKeHHbBIE Tella U UX B3aumoeictsus. [locTosHHbIN
3JIEKTPUYECKUM TOK"

80 [TocTostHHBIE MarHUTHI. MarHuTHOE TI0JIe 3€MJIM U €T0
3HAYEHUE NI J)KU3HU Ha 3eMIie
Ypok-uccnenoanue "M3ydueHrne MarHuTHOTO MO

81 MOCTOSIHHBIX MAarHUTOB MPHU UX OOBEAUHEHUU U
paznenenuu. Buszyanuzanus mosst mocTOSHHBIX
MarHuToB"

82 OmneIT OpcTena. MarHuTHOE NOJIE BIEKTPUUECKOT0 TOKA

83 OmneiT AMnepa. MarHuTHOE 10Ji€ KaTyIIKH C TOKOM.
[IpumeHeHne AMeKTPOMarHuTOB B TEXHUKE

84 Cunia AMriepa u onpe/ielieHue e€ HarpaBJICHUs

85 Pemrenue 3amau no reme "Cuita Amrnepa u onpeieseHue
e€ HarpaBieHus"
DneKTpoABUTaTeIh MOCTOSIHHOTO ToKa. Vcnonb3oBanue

86 ANIEKTPOBHUTATENEH B TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIopTe

87 Bceepoccuiickas npoBepouHas paboTta

88 Bcepoccuiickas npoBepouHas paboTta

89 JlabGopaTopHas pabota "M3ydeHue n1eCcTBUS MarHUTHOTO




T0JIsl Ha MPOBOJAHUK C TOKOM"

Ypok-koupepennus "IIpakTuueckoe npuMeHEHNE

90 . 1
AJIEKTPOABUraTeNIEN
01 JlaGopaTtopHas paborta "KoHcTpyrpoBaHUE U U3YUCHUE 1 1
paboTHI AJIEKTpoaABUTATENS "
92 Jlaboparopuas padota "U3mepenue KI1/] 1 1
AJEKTPOABUTaTEIbHON YCTaHOBKU"
03 OmnpiTel Dapajies. 3aKOH ANEKTPOMArHUTHOM WHIYKIIHH. 1
[IpaBuio Jlenna
94 VYpoxk-uccienoanue "MccnenoBanue n3aMeHEHUI 1 1
3HAYEHUS U HAIMPaBJICHUS WHIYKIIMOHHOTO TOKa"
95 Pemenue 3ana4 no teme "3aKOH AJIEKTPOMarHUTHOM 1
unaykuuu. [Ipasuno Jlenna"
96 Onexrporereparop. CriocoObl MOTyYSHHS 1
ANEKTPOIHEPTUH
VYpok-koH(pepeHus "DIeKTPOCTaHIIMH Ha
97 BO300HOBIISIEMBIX HCTOYHUKA SHEpTrUu. [Ipoliemsl 1
9KOJIOTUH. TOIUIMBHBIE 2JIEMEHTHI U JIeKTpoMoOmIn"
98 KonTpomnbHas padota "DneKTpoOMarHUTHBIC SIBICHUAS"
99 PaGora c Tekctamu o reme "TemnnoBbie siBICHUS"
100 Pabora ¢ TekcTamu 1o Teme "NeKTpUUECKUE 3apsibl. 1
3apshKEHHBIE Tella U UX B3auMozelicTeue”
101 Pa6ora c Texkcramu no teme "IlocTostHHBIN 1
BJIEKTPUYECKUAN TOK"
102 Pabota ¢ Tekcramu o Teme "MarHuTHbIE SBICHUS U 1
3JE€KTPOMarHuTHAsI HHAYKIHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 22.5




9 KJIACC

Kouun4vecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
. Tema ypoka Beero Konrpoabubie  IIpakTuueckue 06pazoBaTEIbHbIC
padoTshI padoThI pecypen
1 Mexanuueckoe nBukeHue. MaTtepuanabHas TOUKa. 1
CrniocoObl ONMCaHMsI MEXaHUYECKOTO ABM)KECHUS
5 Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
JIBUKCHUS
3 BekTopHbIe BEIIMYHMHBI, OTIEPALIUN C BEKTOPaMH, 1
MIPOEKITUH BEKTOPOB
4 Panuyc-BekTop MaTepuanbHOM TOUKH, IEpEMEIEHUE Ha 1
IJIOCKOCTH
5 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
5 Pemenue 3aau no teme "PaBHOMEpHOE MpsIMOJIMHEITHOE 1
nBIOKeHne"
HepaBHomepHoe npsimonuHeliHoe aBuxkeHue. CpeaHss u
7 MI'HOBEHHAsl CKOPOCTh TeJla IPH HEPABHOMEPHOM 1
JBUKECHUH
JlabopaTopHas pabota "OnpeneneHrue CpeTHer CKOPOCTH
8 CKOJIbKEHUS OpYyCKa MIIM IBWKEHUS [IapHKa 110 1 1
HaKJIOHHOM TI0CKOCTH"
9 PaBHOyCKOpEHHOE PSIMOJIMHEWHOE ABUKEHUE. 1
Yckopenue
10 CKOpOCTh PaBHOYCKOPEHHOT'O IPSIMOJIMHEHHOTO 1
nBkeHus. ['papux ckopoctu
11 Pemenue 3amau mo reme "CropoCTh paBHOYCKOPEHHOTO 1




MPSIMOJIMHEHHOTO IBMKEHUS"

[lepemerienue npu paBHOYCKOPEHHOM MPSIMOJIMHEHHOM

12
JIBUKCHUH
JlaGopaTopHas pabota "OnpeneneHne yCKOPEHHUs Tena

13 [IPU PaBHOYCKOPEHHOM JIBI>KEHUU IO HAaKJIOHHON
IJIOCKOCTH "

14 Pemenue 3amau o reme "llepemenienue npu
PaBHOYCKOPEHHOM IMPSAMOJIMHEHHOM JIBUKEHUN"
Jlaboparopuas padota "VccinenoBaHue 3aBUCUMOCTH

15 IIyTU OT BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUU 0€3
HavyajbHOU ckopocTu"

I'padmueckas nHTEpIpeTaIns yCKOPEHHS, CKOPOCTH,

16 MIPONJICHHOTO MTYyTH U TIepPEMEIICHUS JIsI
MPSIMOJIMHEHHOTO JBUKCHUS
Pemenue 3anay nmo Teme "I 'padudeckas uHTEpIpeTaus

17 YCKOPEHHMSI, CKOPOCTH, IPOUIEHHOTO TYTH U
MepeMeneHus s IPSIMOIHHEHHOTO ABMKEeHU"

18 Yckopenue cBoboiHOTO TageHust. OnbiTel [Nanumnes

19 Pemenue 3anay mo Teme "YckopeHnue cBOOOTHOTO
nageHusa”

20 BIDKEHUE TeJa, OPOIIIEHHOTO MOJT YTJIOM K TOPHU30HT

9

21 Pemenue 3amaud mo reme "JIBrmkenue Tena, OpOIIEHHOTO
IO/, YIJIOM K TOpHA30HTY"

99 Jlaboparopnas pabota "VccrnenoBanue IBUKESHHS Tea,
OpOILIEHHOTO O/1 YIJIOM K TOPU30HTY"

23 Pemenne 3amad mo teme "J[BrokeHMe Mo qeliCTBHEM
YCKOpEHUS CBOOOIHOTO MaieHus"

24 JIBYOKEHUE TI0 OKPYKHOCTH




25

JInHenHas u yrioBasi CKOpOCTb, IEPUOJT U YACTOTA

26 CKOpOCTb U YCKOpEHHE MPU JBHXKEHUH 110 OKPY>KHOCTH

27 Pemenue 3anay no teme "J{BukeHue o okpyxHoctu"

28 VYpoxk-konpepenuus "PacnioznaBanue u npuOIMmKEHHOE 1
OIMCAHME PA3TUYHBIX BUIOB MEXaHUYECKOTO JIBHKCHHS"

29 ITonroroBka Kk KOHTPOJBHON paboOTe MO TeMe 1
"MexaHn4yecKoe IBUKEHUE U CHOCOOBI ero onucanus”

30 KonTponbhas padora no teme "MexaHnyeckoe 1
NIBIDKEHNE U CIIOCOOEBI €ro onucanusa”

31 [TepBrrit 3akon HeroToHa. BexkTop crutbt 1

32 Bropoii 3akon Heiorona. PaBHopelicTByIomIas cuna 1

33 Tperuii 3akon Herotona. Cymepro3uius Cut 1

34 Cuna ynpyrocru. 3akoH ['yka 1

35 Pemenue 3anay no teme "Cuna ynpyrocru" 1
JlaGopatopnas padora "HccnenoBaHue 3aBUCUMOCTH

36 CHJIBI YIIPYT'OCTH, BO3HUKAIOIIEH B MIPYXKUHE, OT CTENIEHH 1
nepopManuu npyxuHb"

37 Cuna tpenus. KoagdumumeHT tpenus 1

38 JlaGopatopHnas pabora "Onpenenenue ko3dduinenra 1
TPEHUS CKOJIbKEHUS"
JlaGopatopnas pabora "HccnenoBaHue 3aBUCUMOCTH

39 CHJIBI TPEHUS CKOJIBKEHHSI OT CUJIBI HOPMAJIbHOTO 1
naBieHus"

40 JIBr>KeHne Ten M0 OKPYKHOCTH IO JENCTBUEM 1
HECKOJIbKUX CHII

41 3axoH bepHymiu u nogbEMHas cuiia Kpblia

42 Ypok-koHpepeHnus "CoBpeMEHHBIE IeTaTeIbHBIC




anmnaparsl, Cy/ia Ha MOABOJIHBIX KPbUIbAX, aHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOWJISX. J[BHKeHHE 1Moe3/1a Ha
MarHuTHOM nmoayuke"

43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS

44 JIBH>KEHME TeJl BOKPYT T'paBUTALMOHHOrO LieHTpa. [lepBas
KOCMMYECKasi CKOPOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBecue marepuanbHOil Touku. AOCOIIOTHO TBEPAOE
TEJ0

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 VYpok-uccnenosanue "OnpeneneHre HEHTPa TIKECTH
pa3auyHbIX Ten"

49 Nmnynbsce tena. M3menenne nmnyibea. MIMInynsc CUibl.
VYnpyroe u Heynpyroe B3auMoJieiicteue

50 3aKOHBI U3MEHEHUS M COXPAaHEHUS UMITYJIbCa

51 PeakTtuBHOE ABMKEHNE

59 Pemenue 3aau o teme "3aKOH COXpaHEHUS UMITYJIbCA.
PeaktuBHOE nBMKEHKE"

53 Mexanuueckasi paboTa U MOIIHOCTb

54 PaboTa cuitbl TSXKECTH, CUIIBI YIPYTOCTH U CUJIBI TPEHHS
JlabopaTtopHas pabota "Onpenenenre padbOThI CHIIbI

55 TpPEHUs [P PABHOMEPHOM JBHKEHUH Tea M0
TOPU30HTAIILHON TOBEPXHOCTH"

56 CBs13b SHEprun U paboThHI
Jlaboparopnas padota "Onpenenenue paboThl CHIIBI

57 YIPYTOCTH MPH MOIBEME TPY3a C UCIIOIB30BAaHHEM

HENOJABUKHOTO Y IOJIBUKHOTO OJIOKOB"




58

ITorenumanpHas SHEpPIrust

Kunernueckas sneprusi. Teopema 0 KHHETHYECKON

59
SHEpPIrUn

60 3aKOH U3MEHEHUS M COXPAHEHHs] MEXaHUYECKOH SHEpruu

61 Pemtenue 3amay mo treMe ""3aKOHBI U3MEHEHUS U
COXpPaHEHUs MEXaHUUYECKOH 3Heprun”

62 ITonroToBka K KOHTPOJBHOU paboOTe MO TeEMe
"BzaumopeiicTBue Teia. 3aKOHbI COXpaHeHUs"

63 KonTponbhas padota no teme "B3aumopeiicTBue Ten.
3aKkoHbI COXpaHeHUs"

64 KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUM: IePHO/I, YaCTOTa, aMILIUTY/1a
MaremMaTHuecKuil ¥ NpyKUHHBINA MasgTHUKH.

65 JlaGopatopnas pabora "HccnenoBaHue 3aBUCUMOCTH 0.5
nepuo/ia KojiebaHui rpy3a Ha HUTH OT JIJTMHBI HUTH"
JlaGopatopnas padora "HccnenoBaHue 3aBUCUMOCTH

66 nepuo/ia KojaebaHuil Mpy>kKMHHOTO MasiTHUKA OT MacChl 1
rpysa"

67 lMapmonuueckue koyeOanus

68 JlaGopatopHnas pabora "M3MepeHue yckopeHus 1
CBOOOTHOIO NaieHus"

69 3aryxatomue Konebanus. BeiHyx/1eHHbIEe KoeOaHusl.
Pe3onanc

70 [IpeBpanienue 2HEPTUN IPHU KOJICOATETHHOM JIBHKCHUT
VYpok-uccnenosanue "IIpoBepka HE3aBUCHUMOCTH

71 nepuo/ia KojuebaHuil rpysa, oABEIEHHOTO K JICHTE, OT 1
Maccsl rpysa”

72 MexaHW4YeCKHUEe BOJTHBI: MPOJIOIBHBIC U ITOTIEPEYHBIC




CBoiicTBa MEXaHMYECKUX BOJIH. JIJIMHA BOJIHBI U

3 CKOPOCTh €€ pacrpoCTpaHEHUS

74 VYpoxk-uccienosanue "Habmoaenue narepdepeHunu u
T PaKIIU BOJIH HA MMOBEPXHOCTH BOABI"

75 Ypok-koHpepeHnius "MexaHU4YeCKHe BOJHBI B TBEPIOM
tene. CelicMMYeCKUE BOJIHBI"

76 3ByK. Pacripoctpanenue u oTpakeHHe 3ByKa

77 Pewenue 3anau no reme "3Byk"

78 VYpok-uccienoBanue "IKCIEPUMEHTAIHHOE ONpeIeTICHNE
TPaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KojeOaHuit"

79 I'pomKoOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKHUN
pe30HaHcC.

80 Ypoxk-uccnenoanue "Habmoenue u o0bsICHEHNE
aKyCTHUYECKOTO pe30HaHca"
Wnudpa3syk u ynptpa3syk. Kondepenmus

81 "Ucnonbp30BaHue ylIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTUsX"

82 DNEKTPOMAarHUTHOE TI0JI€ U DJIEKTPOMArHUTHBIE BOJTHBI

83 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koupepenius "lllkana 37€KTPOMarHUTHBIX BOJIH.

84 Hcnonb30BaHne JI€KTPOMArHUTHBIX BOJIH JJIsl COTOBOM
cBsa3u. Pagnonokauus. Kocmuueckas cBssp "

85 Pemenue 3a1a4 Ha onpeesieHrne YacTOThI U ITTMHBI
3JIEKTPOMATHUTHOMN BOJIHBI

86 DnekTpoMarHuTHas npuposa ceeta. CKOpocTh CBeTa

87 BonHoBbIe cBolicTBa cBeTa: HHTEphEpeHLINs U

mudpakiys




queBaﬁ MOZCJIb CBCTA U TCOMCTPHUYCCKAA OIITHUKA.

88
Hcrounuku cBera

89 [IpsimonuHeitHOE pacripocTpaHEHHE CBETA. 3aTMEHUS
Connua u Jlynst

90 3akoH oTpaxeHus cBeta. [1nockoe 3epkano

91 [Toctpoenue n3o0paxeHuit, cCHOPMUPOBAHHBIX 3EPKATIOM

92 [Ipenomiienue cBeta. 3aKkoH npenomieHus csera. [lomHoe
OTpa)keHUE CBETA.
Jlaboparopuas padota "VccienqoBaHue 3aBUCUMOCTH

93 yria MNpeJoMIICHHs OT YIiia MaJieHus CBETOBOTO Jy4ya Ha
IPAHUIIE «BO31YX-CTEKIO»"

94 VYpok-uccnenoBanue "AHanu3 u 00bICHEHHE
ONTHUYECKOTO MUpaxa"
Ypok-koHpepeHnus "Vicrnoas30BaHUE MOIHOTO

95 BHYTPEHHET0 OTPa)KEHHUsS: CBETOBO/IbI,
ONTHUKOBOJIOKOHHASI CBSI3b"

96 JIunza, xox mydeil B TuH3E

97 dopmyra TOHKOH JIMH3BI

08 JlaGopatopHnas pabota "Onpeznenenue GoKyCcHOro
paccTOsIHUS U ONTHUYECKON CHIIBI COOMpAroIIel JTUH3bI"

99 [Tonyuenune n300paskeHH C TOMOIIBIO COOMPAOIIEH U
pacceuBaroLIe JINH3

100 VYpok-koHpepenuus "IIpuHumn qeiicTBUs ONTHYECKUX
puOOpoB (MUKPOCKOM, Teneckor, (oToamnmnapar)"

101 I'ma3 xak ontuyeckas cucrema. ban3zopykocTs u
JAJIbHO30PKOCTh

102 Paznosxxenune 6emnoro cera B ciektp. OnbiTel HetoTOHA.

CroxeHne CneKTpalibHBIX LBETOB. [{ucnepcus cBera




Ypoxk-tipaktukym "Habmoienne u 00bsICHEHHUE OIBITOB

103 10 pa3JIOKEHUI0 0esIoro cBeTa B cektp. [lomyueHue
0eJIoro 1BeTa MPHU CI0KEHUHU 1IBETOB"

104 OmnbiThl Pesepdopaa u niianerapaas MoJelb aToma

105 [Toctynatel bopa. Moaens atoma bopa. Mcnyckanue u
MOTJIOLIEHHE CBETa aTOMOM.

106 KBanrsl. JIuneiuarpie criekTpsl

107 VYpok-nipaktukym "HabnroieHre CIruionHbIX 1
JUHEHYATHIX CIICKTPOB U3YyYCHUS W UCITyCKaHUS"

108 PanuoaktuBHOCTE. Anlb(a-, 6eTa- U raMmMa-u3ITydeHUS

109 Crpoenue aToMHOT0 siipa. HykioHHas Mozieab aTOMHOTO
a1pa

110 PannoaktuBHBIC NIpeBparieHus. M3oTomnsl

111 [Iepnon nmonypacnana
Ypok-koHpepenus "JleiicTBue paInoaKTUBHBIX

112 U3JIy4EHUH Ha )KUBBIE OPraHU3MBI. 3alIUTa OT
PaAMOaKTUBHOIO U3TyYeHHs "

113 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSI0BOTO U
MacCOBOI'0 YHCET

114 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

115 Pemrenue 3amau no reme "fnepHbie peakuu. JHEprus
cBs3H"

116 Peakiuu cunTesa u nenenus saep. cTouyHuky sHEeprun
ConHua u 38€311

117 VYpok-koudepenius "SAnepHas sHEpreTUKA.
DKoJoru4eckue npoOaeMsl sAepHOI IHEpreTUKu"

118 [TonroroBka Kk KOHTPOJIBHOHU padoTe 1o Teme "Konebanus




" BOJIHBL. CBETOBBIE U KBAHTOBEIE ABICHUA"

KontponbHas padota nmo teme "Kosiebanust 1 BOJHBI.

119
CBeTOBBIC U KBAaHTOBBIC SIBJICHUS"

120 Pemenue pacuetHbix o teme "MexaHnueckoe
nBIKeHue"

121 Pemenne pacueTHBIX ¥ KAUECTBEHHBIX 33]1a4 10 TEMe
"B3aumoneiictBue Ten"

122 Pemenne pacueTHBIX U KAUECTBEHHBIX 3a/1a4 110 TEME
"3aKOHBI COXPAHEHHUS SHEPTUU U UMITyJIbca"

123 Jlaboparopubie paboThI 10 TeMe "MexaHnueckoe
nBmxeHue"

124 JlaGopatopusie paboTsl 1o Teme "Bzaumoneiicreue Ten"

125 Jlaboparopubie paboTsl o Teme "[IpocThie MexaHU3MBI"

126 Pemennie pacueTHBIX M KAUeCTBEHHBIX 33]1a4 I10 TEME
"TemnnoBsie nporecch”

127 Pemennie pacueTHBIX ¥ Ka4€CTBEHHBIX 33]1a4 110 TeMe
"Bnaxxnocts"

128 Pemennie pacueTHBIX M KaU€CTBEHHBIX 33]1a4 110 TEMe
"KIIJI TerioBbIX aBUTaTeiaci”

129 Pemenne pacueTHBIX M KAUECTBEHHBIX 33]1a4 10 TEME
"3aKOHBI MOCTOSTHHOTO TOKA"

130 Pemennie pacueTHBIX U KaU€CTBEHHBIX 33]1a4 110 TeMe
"KII anexkTpoycTaHOBOK"

131 Jlaboparopubie paboThI 110 TeMe "3aKOHBI TIOCTOSIHHOTO
TOKa"

132 JIaboparopHblie paboThI 110 TeMe "CBETOBBIC SBICHUS"

133 Pabota ¢ Tekcramu o Teme "3aKOHbI COXpaHEHUS B




mexauuke"

134 Pabora ¢ Texcramu o teMe "Kosiebanus u BoiHB!"

135 PaGora ¢ Tekcramu no teme "CBeToBbIE SIBJICHUA"

Pabora ¢ Tekctamu o Teme "KBaHTOBas U simepHas
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

136

24.5




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

1.3

14

1.5

1.6

1.7

1.8

pa3anyaTh SBJICHUA 10 ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TAHHOE (PH3UUECKOE SBIICHHUE

pacrmo3HaBaTh  MPOSBIECHUE  U3YYCHHBIX  (PU3MYECKHX  SBICHUNA B
OKpYXKarolleM MHUpE, B TOM 4YHcle (U3NYECKUE SBJICHUSI B MPUPOJE, MPHU
TOM TMEPEBOJUTh TMPAKTUYECKYI0 3a7adyy B Yy4yeOHYIO, BBIIEIATH
CYIIIECTBEHHbBIE CBOICTBA (MpU3HAKK) PUZNUECKUX SIBICHUN

OIMHCBIBATh U3YYCHHBIC CBOMCTBA TE€I U q)HSH‘{CCKI/Ie SABJICHUS, UCIIOJIB3Ys
Q)HSHHGCKI/IG BCJINYHNHBI, IIpu OIMMCaHNH IIpaBUJIbHO TPAKTOBATb
Q)HSH‘ICCKI/II‘/‘I CMBICJI UCITIOJIB3YEMbBIX BCJIMYHH, UX 0003HaYEHHUSA U CAMHHNIbI
(1)I/ISI/I‘ICCKI/IX BCINYMH, HaAXOAUTb (1)OpMy.]'IBI, CBA3BIBAIOIUEC NAHHYRO
(1)I/ISI/I‘IGCKYI-O BCJINYNHY C JApyrumMu BCIWMYHUHAMU, CTPOHUTH Fpaq)I/IKI/I
HN3YUCHHBIX 3aBHCHUMOCTECH (bI/ISI/I‘-IeCKI/IX BCJIIMYHH

XapaKTCpPU30BaTb CBOICTBa TCII, (I)I/IBI/ILIGCKI/IG SABJICHUA W TIIPOLCCCHI,
HCIIOJIb3Ys HN3YUCHHBIC 3aKOHBI, npu O9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa U 3aIUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUEC

00BACHATH (PU3HUECKUE SBJICHUS, IPOLECCH U CBOMCTBA TeEJl, B TOM YHCIIE U
B KOHTEKCTE CUTYyalluil MPaKTUKO-OPHEHTUPOBAHHOT'O XapaKTepa: BhISABIATh
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHHE U3 1 — 2 JOrMYecKux
1aroB ¢ onopoil Ha 1 — 2 M3y4EHHBIX CBOMCTBA (U3NYECKUX SBICHUH,
(bU3MYECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemate pacuéTHble 3a7ayd B 1 — 2 [elCTBUSA, UCHOJB3YS 3aKOHBI U
dbopmynbl, cBs3bIBaolMe (PU3MYECKHE BEIUYMHBL: HAa OCHOBE aHalIMu3a
YCIIOBHS 3aJlaudl 3allMChIBaTh KPAaTKOE YCIOBHE, MOJACTABIATh (PU3UUECKUE
BEIMYMHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOJIUTh CIIPABOYHBIC
JTaHHbIe, HEOOXOAUMBIE Ul PElIeHHs 3a/1ad, OLEHWBATh PEATUCTHYHOCTh
MOJIy4eHHOU (PU3NUECKON BETMUNHBI

pacrio3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXHO pELIMTh MpPHU MOMOIIU
(U3MUEeCKUX METOJIOB, B OMHCAHUU HCCIEIOBAHUS BBIIEIATH MIPOBEPIEMOe
IIPEII0JIOKEHNE (TUIIOTE3Y), Pa3nuyaTh U UHTEPIPETUPOBATH MMOTYYEHHBIN
pe3yibTaT, HAaXOAWUTh OIMIMOKM B XOJ€ ONBITA, JEIaTh BBIBOABI IO €ro
pesyibTaTtam




1.9

MPOBOJUTH OMBITHI IO HAOIIONEHUIO (PU3UUECKUX SBJICHUN MU (PU3UIECKUX
CBOHMCTB TeN: (OPMYIHPOBATH MPOBEPSEMBIC IMPEIONIOKEHHS, COONPATh
YCTaHOBKY M3 HPEAJI0KEHHOro 000pyJOBaHMS, 3alHMCHIBATh XOJ| ONbBITA U
(bOpMyITHPOBATH BHIBOBI

1.10

BBIIIOJIHATh TPSMBIE H3MEPEHUST C UCIOJBb30BAaHHUEM aHAJIOTOBBIX H
UpPOBBIX MPHOOPOB, 3aMUCHIBATh IOKa3aHUS MPHOOPOB € Yy4ETOM
3aJIaHHOW a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

1.11

IPOBOJUTH HCCIEIOBAHNE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEITMYUHBI OT
JpPYroi ¢ MCIHOJIB30BAaHUMEM IPSIMBIX M3MEpPEHUM, Y4aCTBOBaTb B
IUIAHUPOBAaHUM  Y4eOHOTO  HCCIENOBaHUSA, COOMpaTh YCTAaHOBKY M
BBINOJIHATh M3MEPEHHS, CIeAys MpeUIoKeHHOMY IUIaHy, (pUKCHpOBaTh
pe3yibTaThl IOJIyYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIUYMH B BHJE
IpPEUIOKEHHBIX Tabaull U rpaduKoB, JelaTh BBIBOJBI IO pPe3ysbTaTam
WCCIIEJOBAHMUS

1.12

IIPOBOAMTH KOCBEHHBbIE M3MEPEHUS (PU3NYECKUX BEIMYUH, CIEays
IPEJIOKEHHOW HWHCTPYKLUMU: IPU BBIIOJHEHUM W3MEPEHUH coOuparhb
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY UM BBIYUCIIATH 3HAYE€HUE HCKOMOU
BEIINYUHBI

1.13

1.14

1.15

coOnroaaTh MpaBuja TEXHUKU O€30MacCHOCTH Mpu paboTe ¢ J1abopaToOpHbIM
00opyI0BaHHEM

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh  IPHUHLMIBI  JIEHCTBUS  HW3YYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOMNCTB C IOMOILBIO UX OINUCAHUS, UCIOIb3Yys 3HAHUS O
cBOMCcTBax (hM3MUECKUX SIBJICHUM M HE0OXoIuMble (hU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

OPUBOANUTH  NpUMEpbl  (HAXOAUTH  HMH(poOpMaIMIO O  MpUMEpax)
MIPAKTUYECKOIO MCIONb30BaHUs (U3MUECKUX 3HAHUH B IOBCEIHEBHOMN
JKU3HU U1 ofOecriedeHus 0e30MacHOCTH Mpu OOpallleHuH ¢ MpudbopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 370POBbsI U COOIIOAECHUSI HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKaIOLIEH cpefie

1.16

OCYIIECTBIISATh OTOOpP HMCTOYHHKOB HWHGpopmanuu B cetn HTepHeT B
COOTBCTCTBUU C 3aIaHHBIM ITOHMCKOBBIM 3anp000M, Ha OCHOBC NMCHOIIIUXCS
3HaHHfI nu HYTéM CpaBHeHI/ISI pastqux NCTOYHUKOB BBIJACIATH
uHpopMaIno, KOTOpas SIBISETCS MPOTHBOPEUYMBOMUIU MOXKET OBITh
HEJIOCTOBEPHOU

1.17

1.18

UCIONIb30BaTh TP BBHIMOTHEHUH YYEOHBIX 3aJaHUi HAYYHOMOMYISIPHYIO
JTUTEPATypy (PU3UIECKOro COJCPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CceTn I/IHTepHeT, BJIAACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCbMEHHBIE W YCTHBIE COOOILEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAIUU (PU3NIECKOTO COAEPIKAHUS, B TOM
yycie MyOJuYHO JeaTh KPaTKue COOOLIEHHs O Pe3ysbTaTax MPOEKTOB MU




y4eOHBIX HCCIEIOBAaHUM, MPH STOM TPaMOTHO HCIOJIb30BATh H3YUCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYIJICHUE
npe3eHTauen

1.19

8 KVIACC

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN pPaCHpeAessTh
00s3aHHOCTU B TpyYIIE B COOTBETCTBUU C IIOCTABJIECHHBIMH 3ajadyaMi,
CICIMTHh 3a BBIIOJHEHHEM IUIAHA JCUCTBUH, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYIIbl,  BBICTPAUBaTh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHHE OKPYXKAIOIINX

Kon
NpoBepPsIeMOro
pe3yJbTara

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

11

1.2

HCIIOJIBb30BaTh IIOHATHA

pa3invaTrb ABJICHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBEC
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacrio3HaBaTh  TMPOSIBICHHE HM3YYCHHBIX  (PU3MUYECKUX  SBICHHHA B
OKpY’KalolleM MHUpEe, B TOM 4Huclie (U3NYECKUE SBICHUS B MPUPOAE, TPU
9TOM MEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Y4yeOHYyI0, BBIIEIATh
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OINKCBHIBATh M3y4YEHHbIE CBOMCTBA Tel U (U3NYECKHUE SBICHUS, UCIOJb3YS
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O0O3HAUYEHUS M €IWHULIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
(Gu3NYECKyl0 BEIWYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

1.5

1.6

1.7

XapaKTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS W TIPOIECCHI,
WCIOJBb3ysl  HM3YYEHHBIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

OOBSICHATh (PU3UYECKUE MPOLECChl M CBOICTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NPAaKTUKO-OPHUEHTHPOBAHHOI'O XApPAKTepa: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYeCcKUX
maroB ¢ momombio 1 — 2 u3yyeHHBIX CBOMCTBa (PU3NYECKUX SBIICHUH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

pemars pacuéTHele 3ajauyd B 2 — 3 JEHCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopMysbl, CBA3bIBatONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHS 3aJa4d 3alMChIBATH KPATKOE YCIIOBHE, BBIABISATH HEJOCTATOK
JaHHBIX JJs peleHus 3aJaud, BBIOMpAaTh 3aKOHBI M (OPMYIIBL,
HeoOXoauMble il €€ pelleHHs, NPOBOAUTH pacdy€Tbl M CpaBHUBATh
MOJIyYE€HHOE 3HaUeHUE (PU3NYECKOM BETMYNHBI C U3BECTHBIMU JAHHBIMU




1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXHO pELIMTh MpPU MOMOIIU
(GU3NYECKUX METOJIOB, HCHOJb3ysd OINHUCAHHE HCCIEIOBAHUS, BBIIEIATH
[IPOBEPSIEMOE  IPEAINOIOKEHHUE, OLEHMBAThb IPABUIBHOCTh  IIOPAIKA
IIPOBEICHUS UCCIIEIOBAaHHUs, 1E€1aTh BBIBOIbI

1.9

IPOBOJUTH OMBITHI IO HAOTIOIEHUIO (PU3HUECKUX SBICHUN M (PU3UIECKUX
CBOWCTB Ten: (hOPMYJIHPOBATH IMPOBEPSIEMbIC MPEAIOI0KECHUsA, COOMPATh
YCTaHOBKY M3 MNPEAJIOKEHHOro 00OpYHOBaHMS, ONHUCHIBATH XOJ OMBITA U
(bOpMyITHPOBATH BHIBOBI

1.10

BBIIIOJIHATE MMPAMBIC U3MCPCHUS C UCIIOJIB30BAHHUCM AHAJIOTOBBIX HpI/I60pOB
U JTaTYNKOB (PM3MUECKUX BEJIWYHMH, CPAaBHUBATH PE3YJIbTAThl M3MEPEHHI C
y4€TOM 331aHHOI aOCOIIOTHON OTPEIIHOCTH

111

IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTH OJHOW (pU3MUECKON BEITMUYUHBI OT
Jpyroi ¢  UCHOJIB30BAaHUMEM  NPSIMBIX  M3MEPEHUMH:  IUIAaHUPOBATH
UCCIIEJOBaHKUE, COOMpaTh YCTAHOBKY M BBIINOJHSITH HM3MEPEHUs, CIEIYs
NPEUVIOKEHHOMY  TUTaHy,  (UKCHUPOBaTh  Pe3yjibTaThl  MOJYYCHHOM
3aBHCHUMOCTH B BHJI€ TaOIUI] U rpaduKoB, JeNaTh BBIBOABI 110 PE3y/IbTaTam
UCCIIEI0BAHNS

1.12

1.13

1.14

1.15

1.16

1.17

NPOBOJUTh KOCBEHHBIE H3MEPEHHUs (U3UYECKUX BEIMYUH: IUIAHUPOBATH
U3MepeHusi, coOuparh  SKCIEPUMEHTAIBHYIO  yCTAaHOBKY,  CIEIys
IPEJI0KEHHOW UHCTPYKIUH, U BBIYUCIISATh 3HAUEHNUE BEITMUNHBI

coOJIrOIaTh MpaBHIia TEXHUKH 0€30IIaCHOCTH MpHU padboTe ¢ JabopaTOpHBIM
00opyI0BaHEM

XapaKTCPpHU30BaATb IMPUHIHIIBL JEHUCTBUS HU3YUCHHBIX HpI/I60pOB n
TCEXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIHCAaHUs, UCIIOJIb3YA 3HAHUSA O
CBOMCTBaxX (I)I/I3I/I‘leCKI/IX SIBIICHHUI u HGO6XO)II/IMBIG (I)I/ISI/I‘ICCKI/IG
3aKOHOMEPHOCTHU

pacno3HaBaTb IMPOCTBIC TCXHUYCCKHEC yCTpOI\/'ICTBa U HU3MCPUTCIBHLBIC
HpI/I60pLI o cCXeMaM H CXCMATHYHBIM PUCYHKAM, COCTAaBJIATH CXCMbI
QJICKTPHUICCKUX Lernen C noCIaCaA0BaTCIbHBIM u MNnapajiC]IbHbIM
COCAMHCHUCM JJIEMCHTOB, pa3jindasd YCIIOBHBLIC 0003HAYCHHS DIIEMCHTOB
QJICKTPHUYICCKUX Lemnemn

NPUBOJNTE  TPUMEpPHl  (HAXOAWTh  HWHMOpMAIMIO O  MPHMEpax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (U3NYECKUX 3HAaHUM B IOBCEIHEBHOM
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpalleHuu ¢ npudopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/J0POBbs M COOIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOIIeH cpefe

OCYIIECTBIISATh TOUCK HH(pOpMannu (PU3NYECKOTO COACpPNKAHUA B CETH
NHTepHeT, Ha OCHOBE UMEIOLIMXCA 3HAHUW M INYTEM CpPaBHEHUS
JOTIOTHUTETFHBIX UCTOYHUKOB BBIACIATh MH(POPMAIIMIO, KOTOPAs SBIISETCS
MIPOTUBOPEUNBON U MOXKET OBITH HEJOCTOBEPHOI

1.18

MCIIOJIb30BaTh MPHU BBIIOJHEHUH YYE€OHBIX 3a/JaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pU3sndyecKoro coaepiKaHusl, ClipaBOYHbIE MaTEpPHUAJIbl, PECYPCHI




cetu UWHrepHer; BiageTh NpUEMaMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IMCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICpKaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIAThH PE3yJIbTaThl MPOCKTHOM
WA MCCIICI0BATEIbCKON JCATEIIBHOCTH, IIPH ATOM I'PAaMOTHO HCITIOJIb30BaTh
U3y4YCHHBIH TOHATHHHBIA ammapar Kypca (GHU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

9 KJIACC

OpU BBINOJIHEHHMH YUYEOHBIX NPOCKTOB U HCCIEIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 337a4aMM, CICIUTbH 32 BBIIOJIHEHWEM IUIaHA JEHUCTBUM U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JEATEIIBHOCTD I'PYIIIBI, BHICTPAUBATh KOMMYHHUKaTUBHOE B3alMOJEHCTBHE,
HPOSIBIISIS TOTOBHOCTD pa3pelaTh KOH(IUKTHI

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'O 00111€ero 00pa30BaHUsA

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

1.6

1.7

pa3vyaTh SIBJCHUS MO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONIMX JAHHOE (PU3NIECKOEC SIBICHUE

pacrio3HaBaTh  IpOSIBICHHE  HM3YYCHHbIX  (U3MUECKUX  SIBIEHUH B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJUTh MPAKTUYECKYI0 3a7adyy B Yy4eOHYyI0, BBIIEIATh
CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBJICHUN

OIKCHIBATh M3y4YEHHBIE CBOWMCTBA Tel W (U3NYECKUE SIBICHHUS, MCIIOJB3YS
¢usnyeckue  BEIMYUHBI, NPU  ONHCAHUU NPABUWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O0O3HAUYEHUS M €IWHULIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3NYECKyl0 BEIWYMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBOMCTBa Tel, (QU3WYECKUE SIBICHUS U TPOIECCHI,
WCTONB3Ysl  M3YYEHHBIE 3aKOHBI, TMpPU OATOM J1aBaTh  CJIOBECHYIO
(GhOpMyYTUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUIECKOE BBIPAKEHUE

OOBSICHATh (PU3MUECKHE MPOIEcChl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH O0BACHEHHE U3 2 — 3 JTOrMYECKHX
[IaroB C TIOMOIIBI0 2 — 3 W3YYEHHBIX CBONCTBAa (DM3MUECKUX SIBIICHUH,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemate pacu€THbIe 3aladyd (OMHUparoluecs Ha cucremy u3 2 — 3




1.8

1.9

1.10

YpaBHEHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBS3bIBAIOIIUE (PU3UUECKUE
BCJIMYMHBI: Ha OCHOBE AaHalM3a YCJOBHUS 33/1a4d 3aIllUCHIBATH KPaTKOE
YCJIOBHE, BBIBIATH HEAOCTAIOIINE WM HM30BITOYHBIC JaHHBIC, BBHIOMPATH
3aKOHBI ¥ (HOPMYJIBI, HEOOXOIUMBIE JUIS PEIICHHs, TPOBOIUTH PAcUYEThl U
OLICHMBATh  PEAIUCTUYHOCTH  TIOJYYEHHOTO 3HA4YEHUs  (HU3MYECKOM
BEJIMYMHBI

pacrio3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEIIMTh TpPHU MOMOIIU
(U3NYECKUX METOJIOB, HWCIOJb3ys OIHMCAHUE WCCIICIOBAaHUS, BBLICIATH
NpoBEpsSEMOE  MPEIIOI0KECHNE, OICHUBATh NPAaBWIBHOCTh  MOPSIKA
NPOBEICHUSI  WCCIICAOBAHMS, JIeJaTh  BBIBOJBI,  HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OIBITOB

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SBJICHUMN WIN (U3HUUECKUX
CBOICTB TeNl: CaMOCTOATEIbHO COOMpATh YCTAHOBKY U3 H30BITOYHOTO
Habopa 00OpyZOBaHHSA, OIHUCHIBATH XOJl OMNBITAa M €ro pe3yjbTarhl,
(bopMyITUpPOBaTH BHIBOIBI

MPOBOANTH TIPH HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPECHHU, OMpPEIesis
CpellHee 3HA4YCHHE W3MEpsIeMOil BelWYMHBI (POKYCHOE pacCTOsSHUE
cobmparomieid JUH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a HM3MEpeHUs
(u3MepuTeIHLHOTO MpUbOOopa)

1.11

MNpOBOAWUTL  HUCCJICAOBAHUC 3aBHCHUMOCTECH (1)I/ISI/I‘ICCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUEM  IIPAMBIX I/I3M€p€HI/II\/JIZ IJIaHUPOBATbL HUCCICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTI> YCTAaHOBKY, q)HKCI/IpOBaTL PE3yJIbTAThI
HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILIGCKI/IX BCJIMYHMH B BHJIC Ta6J'II/II_II/I
Fpa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IT-I€CKI/IX BCJIIMYHMH. ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCPCHUM, CICAYA HpeﬂHO)KeHHOP’I HHCTPYKIMH, BBIUYUCIIATH 3HAYUCHUC
BCJIIMYHHBI U AHAJIIMU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘léTOM 33.IlaHHOI7I
MOTPeIIHOCTHU I/I3MepeHI/II>'I

1.13

coOnroaaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu paboTe ¢ J1abopaToOpHbIM
o0opynoBaHrueM

1.14

pa3ianyaTh OCHOBHbBIE MPU3HAKM M3YyYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUEUYHBIH HCTOYHMK
CBETA, JIy4, TOHKAs JINH3a, IUIAaHETapHAasi MOJENIb aTOMa, HYKJIOHHAs: MOJIEIb
aTOMHOTO SApa

1.15

1.16

XapakTepu30BaTh MPUHIUIB  JEHCTBUS  M3yYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOPOM HA WX OMHMCAHMS, WCIIONB3Yys 3HAHHS O
CBOMCTBAaX  (pM3MYECKUX SBJICHUA ©  HEOOXOomuWMble  (U3UYECKHE
3aKOHOMEPHOCTH

HCIIOJIB30BATh CXEMbI U CXCMATUYHBIC PUCYHKH HU3YUYCHHBIX TCXHHYCCKHUX
yCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB N TCXHOJIOT'MYCCKUX IMPOLECCOB IIpU
pPEIICHUN y‘-Ie6HO-HpaKTI/I'-IeCKI/IX 3aaa4, OIITHYCCKUC CXEMbI JUIA




MOCTPOCHMS N300paKEHHH B TUIOCKOM 3€pKaJie M cOOMpPAIOLIeH JTHH3e

1.17

IPUBOAUTH  HpUMEpbl  (HaxomuTh  WHOOPMALMIO O  IpUMEpax)
NPAaKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUM B TIOBCEIHEBHOM
XKHU3HU JUIg oOecrieyeHuns Oe30MacHOCTH MpU OOpalleHuu ¢ mpudopamu U
TEXHUYECKHMH YCTPOMCTBAMHU, COXPAHECHUS 3I0POBbSl U COOJIOJICHHUS HOPM
HKOJIOTHYECKOTO TTOBEICHHS B OKpYXKaIOIIeH cpese

1.18

1.19

1.20

1.21

OCYILLECTBIIAATh MOMCK HHGpOpMaLMU (PU3HMUECKOrOo COAEpPKAHUSA B CETH
WHTepHeT, caMOoCTOSTENbHO (HOPMYIHPYsI MOMCKOBBIM 3ampoc, HaXOIUTh
IyTH OMpEeIeNeHUs] TOCTOBEPHOCTH IOJIyYeHHONH HMH(OPMAIMK HAa OCHOBE
MMEIOIIMXCS 3HAHUH U JOIIOJIHUTEIIBHBIX HICTOYHUKOB

MCIIOJIb30BaTh MPHU BBIIOJHEHUU YYE€OHBIX 33JlaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (pU3ndYeckoro coaepikaHusl, ClipaBOYHbIE MaTEPHUAJIbl, PECYPCHI
CETU HHTepHeT; BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

co37aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE
uH(pOpMallMd M3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCpKaHUS,
MyOJIMYHO MPEICTaBIATh PE3YNbTaThl MPOSKTHON WIIM HCCIIEeI0BaTENbCKON
JIEATEIIbHOCTH, ITPX 3TOM I'PaMOTHO HCIOJb30BaTh U3YUEHHBIN MOHSITUHHBINA
anmapar HM3y4aemMoro paszeia (U3MKM U CONPOBOXKIATh BBICTYIJICHUE
Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

IpU BBINOJHEHUU Y4YEOHBIX TPOEKTOB U HCCIEAOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OO0S3aHHOCTM B TpYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33Ja4aMM, CICAUTH 32 BBIIIOJIHEHHEM IUIaHA JNEHCTBHUU U
KOpPpEKTUpOBaTh €ro, aJeKBaTHO OICHUBaThb COOCTBEHHBIM BKJIaJ B
JIEATEIbHOCTh TPYIIIBI, BBICTPANBATh KOMMYHHKAaTUBHOE B3aUMOJIECHCTBUE,
MPOSBIISs TOTOBHOCTh pa3periaTb KOHQIUKTbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemble 371eMEHTBI COleP:KAHUSA
pa3zesia | 3JieMEHTa
®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEIO MHUPA
®usuka — Hayka O mnpupone. fBnenus npupoxasl. Puzndeckue
11 SBJICHHSI: MEXaHMUYECKHE, TEIUIOBBIC, AJIEKTPUUYECKHE, MAarHUTHBIC,
CBETOBBIE, 3BYKOBBIE
dusnueckue BeauuuHbL. 3MepeHue (puU3MUECKUMX  BEIMUUH.
1.2 duznyeckue npuOOpBHI. [TorpemHnocTts U3MEpEeHuil.
MesxayHapoiHasi CUCTEMA €HMHHULL
EcrecTBeHHOHaY4HBIM MeTOJ| MO3HAHM: HAOIIOAEHUE, TIOCTAHOBKA
1 13 HAay4yHOI'O BOIIPOCA, BBLABWKEHHE TIMIIOTE3, SKCIHEPUMEHT 110
MIPOBEPKE THITOTE3, 00BSICHEHNE HAOIIOIAeMOTO SIBICHUS
1.4 Onucanne pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH
[IpakTuueckue padbOTHI:
N3mepenue paccTossHUAMN.
15 N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

OnpeneﬂeHHe PasMCPOB MAJIbIX TCII.
I/ISMepeHI/Ie TEMIICPATYPHI [IPU MOMOIIHA KUAKOCTHOI'O TCPMOMETpPA
" JaTuuKa TCMIICPATYypPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUUN BEIIECTBA

2.1

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYNbI, UX pa3mepbl. OMbITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEUIECTBA

2.2

JIBm>keHne yactul BeniectBa. CBsI3b CKOPOCTH JIBUYKEHUS YaCTHI] C
Temrneparypoil. bpoyHoBckoe nBmwxenue, mupdysus

2.3

BzauMmogeiicTBHe yacTHII BEIIECTBA: MMPUTSKCHUEC U OTTAJIKMBAHUEC

2.4

ArperaTtHble COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEU U
TBEPABIX  (KPUCTAUIMUECKUX)  Tel.  B3auMocB3p  MExXIy
CBOMCTBAaMM BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSX W UX
ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[IpakTuyeckue paboOTHI:

Onenka auameTpa aToMa METOAOM psIOB (C HCIOJIb30BaHUEM
dhoTorpadwmii).

OnpIThI 10 HAOJIOIEHUIO TETJIOBOTO PaCIIMPEHHMsI Ta30B.

OnpiTel 1O  OOHApyXEHHIO JEHCTBUS CHUJ  MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




Mexanudyeckoe [BWXKEHHE. PaBHOMEpDHOE M  HEPaBHOMEPHOE

3.1
JBUKECHHE
3.9 Ckopoctb. CpenHssi CKOpPOCTh IIpU HEPABHOMEPHOM JBM)KEHUHU.
' Pacuér nytu ¥ BpeMeHU IBUKCHUSA
SBnenne wuHepuMU. 3aKOH WHEpUUHU. B3auMoJelcTBUE Tell Kak
3.3 IIPUYMHA U3MEHEHHUS] CKOPOCTH JBMKEHHUS Tel. Macca kak Mmepa
WHEPTHOCTH TeJia
3.4 [TnotHoCTh BemecTBa. CBS3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B
' eauHuIle 00bEMaA BellecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl C MOMOIIbIO
' JMHAMOMETpA
37 SIBnenue TAroTeHus U cuia TspkecTu. Culla TSHXKECTH Ha JPYTHX
' mianerax. Bec tena. HeBecomocTh
38 Cuna tpenusi. TpeHue CKOIbXEHUS M TpeHHUE MOKOs. TpeHue B
' MIPUPOJIC U TEXHUKE
39 CnoxxeHue  Cwj,  HallpaBI€HHbIX 10  OJHOM  HIPSIMOH.
' PaBHOnelicTBYIOIIIAsA CHIT
[IpakTuueckue padbOTHI:
OrmpezenieHne CKOPOCTH PABHOMEPHOTO JBWXKEHHUS (IIapuka B
KUJKOCTH, MOJEIH JJICKTPUYECKOTO aBTOMOOWISI W TakK jajee).
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUSI OpycKa WU MIapuKa
3.10 [0 HAKJIOHHOW IuIOocKocTU. OmnpeneneHue IUIOTHOCTH TBEPAOTO
Tena. ONbITh, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSIKEHHS
(medbopmanuu) TPYKUHBI OT TPUIONKEHHOW CUbl. OIBITHI,
JEMOHCTPUPYIOUIUE 3aBHCUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT
BEca Teja ¥ XapaKTepa COMPHUKACAIOIINXCS TTOBEPXHOCTEH
dusnueckue SBICHUS B MPUPOJE: NPUMEPHl JBWXKEHHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMHU B KMBOW M HEXKUBOW MPUPOJIE, NEUCTBUE
CWJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHr4eckue ycTpoicTBa: JUHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

I[aBJ'IeHI/IC TBép,[[Ol"O terna. CrnocoObl YMCHBIICHUSA U YBCINYCHUSA

4.1

JaBICHU
4.9 JlaBieHne Tra3a. 3aBUCUMOCTh JaBIIGHHMS Ta3a OT o00bEMa,
' TEMITEPATYPBI
43 ITepenaya maBiaeHUS TBEPABIMU TEJIAMH, JKHIKOCTIMHU WM Ta3aMHU.
' 3axkon Ilackains. ITHeBMaTHUeCcKHEe MallTHHEI

3aBHCHMOCTD IaBJICHUSA KHUIKOCTH oT TTyOHHEI.
4.4 IM'uapocraTuyeckuii napajokc. CooOmaromnuecs COCY/IBI.

FHHpaBHquCKHe MEXAaHU3MBbI




4.5

Atmocdepa 3emnm U  atmocdepHoe gaBieHue. IIpuumHBI
CYIIIECTBOBAaHMS BO3AYITHON 000m0uku 3emiu. OnbiT Toppudernim.
3aBHUCHUMOCTh aTMOC(EpPHOTO JaBJICHUSI OT BBICOTHI HaJ[ YPOBHEM
Mops

4.6

W3mepenue armocdepHoro masnenus. [IpubGopsl ans u3mMepeHHs
aTMOC(EPHOTO AABICHUS

4.7

JlelicTBue KHUJIKOCTM M Tra3a Ha INOTPYXKEHHOE B HHUX TEJO.
BrrtankuBaromas (apxuMeioBa) cuiia. 3akoH Apxumena

4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBHCMMOCTH Beca Tella B BOAC OT 00BEMa
MOTpYKEHHOM B KHUAKOCT, 4acTu  Tema.  OmpenencHue
BBITAJIKMBAIOIICH CHIIBI, JEHCTBYIOLIEH Ha Telo, MOTPYXKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH HA TEJNO B JKUJIKOCTHU, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOIIHE  3aBHCHMOCTh  BBITQJIKHUBAIOUIEH  CHIIBI,
JEICTBYIOLIEN Ha TEJIO B XKUAKOCTU, OT 00bEMa MOTpyKEHHOU B
JKUJIKOCTh  YaCcTH Tella H  OT  INIOTHOCTH  JKHUJKOCTH.
KoHnctpynpoBanue apeomerpa WU KOHCTPYUPOBAHHME JOJAKU U
ornpezeneHue e€ rpy30noabEMHOCTH

4.10

dusnueckue SABICHUS B MPHPOJE: BIUSHUE aATMOC(HEPHOTO
JIaBJICHUs Ha )KUBOI OpraHu3M, IUIaBaHUE pPblO
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TexHudeckue yCTpOWCTBA: COOOMIAIONIMECS COCYIbl, YCTPOMCTBO
BOJIOIIPOBOJa, TUAPABIMYECKHIM Mpecc, MaHOMeTp, Oapomerp,
BBICOTOMEp, IOPIIHEBON HAcOC, apEOMETP

PABOTA, MOITHOCTDB, SHEPI'UA

5.1 Mexanunueckas paboTa

5.2 MexaHuueckas MOIIIHOCTb

5.3 IIpocTble MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
' [IpaBuio paBHOBecHs pbluara

5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy

55 «3omotoe  mpaBuio» MexaHukd. KoapduimeHnt monezHoro
' JeicTBUST MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTenuumanpHast SJHEPTUU TeJA, MOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

5.8 [TomHast MexaHWUYeCKasi YHEPTHs. 3aKOH M3MEHEHHS U COXPaHCHHS
' MEXaHUIECKOM SHEPTHU

[IpakTuyeckue paboOTHI:
5.9 Onpenenenue pabOThl CHIIBI TPEHHUS MPU PAaBHOMEPHOM JIBUKEHUU

Tella MO TOPU30HTAIBHOW MOBEPXHOCTH. MccrnemoBaHue ycimoBHit
paBHOBecusi ppryara. M3mepenne KIIJI HakIOHHOM IUIOCKOCTH.




N3yueHue 3aK0Ha COXpaHEHUS MEXaHUYECKOM YHEPTUU
5.10 @u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEJIOBEKA
511 TexHu4eckue ycTpOMCTBa: pbluar, MOJBH)KHBIA M HEMOABUKHBIN
' 0JIOKHM, HAKJIOHHAS TJIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 31€eMEHTHI COAePKAHUA
pasjena | 3JieMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH
6.1 cTpoeHusi BemiecTBa. Macca u pas3mepsl MOJIeKyJ. OTBITHI,
' MOJITBEP K IAOIIHE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKUHETHYECKON TEOPHH
6.2 Mopenu TBEPAOTO, >KUIAKOTO W Ta3000pa3HOTO COCTOSHHM
' BemlecTBa. Kpucrammyeckue u amopHbIe Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, XHUAKOCTEH U TBEPABIX TEJI Ha
' OCHOBE I10JIOKEHUHN MOJIEKYJIIPHOKMHETUUECKOI Teopun
6.4 CMauuBaHue U KallWUISIPHBIE SBICHUS
6.5 TeruioBOE pacIupeHne U C)KaTHe
6.6 Temnepatypa. CBsi3b TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOI'O
' JIBUKEHUS YaCTHI]
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHs BHYTpEHHEH
' SHEPIUu: Terionepeaaya U CoBepiIeHre padoThl
6 6.8 Bunel  Temsonepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3ITy4YeHUe
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTh BELIECTBA
6.10 TennooOMeH U TemIoBOE paBHOBECHE. YpaBHEHHE TEILUIOBOTO
' Gananca
6.11 [InaBneHne W OTBepACBaHME KPHUCTANIMYECKUX BEIIECTB.
' VY nenbHas TemIoTa IMIaBIeHUsS
[TapooGpa3oBanue u kouaeHcanus. Vcnapenwe. Kunenwue.
6.12 Y nenbHas TeIIoTa napooOpa3oBaHHUs. 3aBUCHMOCTH
TeMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTo JaBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIIMBA. Y IeJbHas TEMJI0Ta CTOPAHUS
[Tpunuunser pabotel TernoBbix nsuratenedt KIIJ temmosoro
6.15 nBuratens. TemsoBble JABUraTeld M 3allUTa OKpY’Karollen
cpensl
6.16 3aKOH COXpaHEHHWs W TPEBpAIIEHUS JHEPTUU B TEIUIOBBIX




nporeccax

[TpakTuyeckue paboOTHI:

OnbITel 1O OOHAPY)KEHUIO ACWCTBUS CHI MOJIEKYJISIPHOTO
IPUTSKEHUS.

OnpITHl 10 BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJM WM
caxapa.

OnbITl MO HAONIOJEHHUIO TEIUIOBOIO paCIIMpPEHUs] TIa30B,
KUAKOCTEH U TBEPIBIX TEIl.

Onpeznenenue AaBIeHUs BO3yXa B OaJUIOHE LINpPUILIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3/1yXa
0T ero 00bEMa U HarpeBaHus WM OXJIAXKICHHS.

ITpoBepka runoresbl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA

0.17 KUJKOCTH B TEPMOMETPUIECKON TPYOKE OT TEMIIEPATYPHI.
HabGmionenne wu3MeHeHUsT BHYTPEHHEW SHEpPruuM Tela B
pe3ynbTaTe TeIonepeaadu U paboThl BHEITHUX CHIL.
HccnenoBanue SBICHHS TEIUIOOOMEHA TMPH  CMEIIMBAHUU
XOJOAHOMW U TOPSYEN BOIBI.

OmnpeneneHyre KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOIO BOJOHM Mpu
TEII000MEHE C HArpeThIM METAJUIMYECKUM LIUIHH]IPOM.
Onpenenenue yneabHONU TEIIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca uCIapeHusl.
OrnpeneneHre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.
Ornpenenenne yAelbHON TEIJIOTHI IJIaBICHUS JIbJA.
Du3nYECKUEe ABJICHUS B IPUPOE: IIOBEPXHOCTHOE HATSKEHHUE U
6.18 KanWJUISIPHBIE SABJIEHUS B MPUPOJIC, KPUCTAIBI B MPUPOJE,
' n3nyyenue CojHIA, 3aMep3aHHue BOJOEMOB, MOPCKHE OpHU3BI;
o0Opa3oBaHHE pOCHI, TYMaHa, UHEs, CHeTa.
TexHuueckue YCTPOMCTBA: KaIuJUISAPBI, IIPUMEPBHI
WCIIOJIb30BAaHMS KPUCTAIIOB, )KUAKOCTHBIA TEPMOMETP, AAaTUUK
6.19 TeMIIepaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,

TMUTPOMETPBI, TICUXpPOMETp, TMapoBas TypOuHa, JBUTaTeNb
BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanys Tei. /[Ba poaa dJIeKTpUUECKUX 3aps10B
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kymona

7.2 (3aBUCUMOCTD CHJIBI B3aMMOJCHMCTBHSI 3apSOKEHHBIX TEJI OT
BEJIMYMHBI 3apsAJI0B U PACCTOSHUSA MEXY TE€JIaMH)
OnekTpuyeckoe nojie. HanpspkEHHOCTh AIEKTPUYECKOTO TOJIA.

7.3 [IpyHIMI ~ Cynmepmo3uLIMM  JJIEKTPUYECKMX  mojed  (Ha
Ka4yeCTBEHHOM YPOBHE)

74 Hocurenn JJIEKTPUYECKUX 3aps0B. DJIeMEHTApHBIN

anexktpuueckuid 3apsan. Crpoenue aroma. I[IpoBOgHUKM U




JIADIIEKTPUKHU

7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEeKTPUUYECKU I TOK. VYcnoBus CYILIECTBOBAHUS
' AIIEKTPUYECKOT0 TOKA. MICTOYHHKHU MOCTOSIHHOTO TOKa
77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DIEKTPUUYECKUN TOK B )KUJIKOCTSIX U Ta3ax
7.8 OnekTpuueckas 1enb. Cuia Toka. IIeKTpUYECKOe HapsHKeHUE
79 ConpoTuBjieHre MPOBOJHUKA. YAEIbHOE CONPOTUBJICHHE
' BELIECTBA
7.10 3akon OMma a1 y4acTka 1enu
7.11 ITocnenoBarenpHOE U APAUIEIBHOE COCIUHEHHUE IIPOBOJHUKOB
712 PabGota W MOIIHOCTH SJEKTPUUECKOTO Toka. 3akoH JIkoyms —
' Jlenna
713 DJeKTpUUYeCKre LEMU U MOTPEOUTENU INEKTPUIECKOM dHEPTUn
' B ObITy. KOopoTkoe 3aMbikaHue
714 [TocrossHHbIE ~ MarHUThHl.  B3anmMomelcTBHE  MOCTOSHHBIX
' MarHUTOB
715 MarnutHoe 1nosie. MaruutHoe mnoJjie 3eMJIu U €ro 3HaYeHUe s
' JKH3HHU Ha 3emiie
716 Oneir Opcrena. MarHuTHOoe Tofie DJIEKTPHUYECKOTO TOKa.
' [IpuMeHeHue JIeKTPOMArHuTOB B TEXHUKE
[eiicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHHK C TOKOM.
717 DnekTpoABUraTellb  MOCTOSIHHOrO  Toka.  Mcmonb3oBaHue
' ANIEKTPOJIBUraTeseii B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCHopTe
718 Onpitel ®apanes. SIBneHue >3IEKTPOMArHUTHOM MHIYKIIMH.
' [TpaBwuiio Jlenia
Onektporedeparop. CrmocoObl MOMYyYEHUS]  AIEKTPUUECKOM
7.19 SHEPTUU. DJEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH
[TpakTiueckue paboThI:
ONBITH 0 HAOMIOACHUIO AICKTPU3ALNUM TN UHAYKIIMEH U TIPU
COTIPUKOCHOBEHUH.
Uccnenoanue neicTBUS 3JIEKTPUUYECKOTO MOJISL HA MPOBOIHUKH
U JUDIIEKTPUKHU.
7.20 CO6opka u mpoBepka pabOThI ITEKTPUUECKOM 1IETTH TOCTOSHHOTO

TOKa.

N3MepeHne U perynmpoBaHUe CUIIbI TOKA.

N3MepeHne u perynmpoBaHue HAPSIKEHUS.

HccnenoBanue 3aBUCHMMOCTH  CWJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOpPAa W HANPSHKEHUS Ha




pesucrope.

OnbITEl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH AJIEKTPUYECKOTO
CONPOTHUBIIEHUS. TNPOBOAHUKA OT €ro JJIMHBI, IUIOLIAIU
MIONIEPEYHOI0 CEYEHUSI U MaTepHraa.

IIpoBepka IpaBuiIa CJI0KEHUS HaIpsKEHU N pu
IIOCJIEZI0BATEIbHOM COEAMHEHUH ABYX pe3uctopoB. IIpoBepka
IpaBWwia JUisl CHJIbl TOKAa IpPU MApajuIe]bHOM COEAMHEHUU
pesucrtopoB. OmnpezneneHue padOThl DICKTPUYECKOTO TOKa,
uaymero  yepe3  pesuctop.  OmnpeneneHue  MOLIHOCTH
ANEKTPUYECKOTO  TOKa,  BBLACISIEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBl TOKa, MAYLIETO 4epes
JaMIouKy, OT HanpsbkeHuss Ha Hel. Omnpenenenue KIIJ]
HarpeBatensd. McciaepoBaHME MArHUTHOIO — B3aMMOJIEHCTBHS
IIOCTOSIHHBIX ~ MarHuToB.  M3ydeHwe  MarHuTHOro  IoJis
[IOCTOSIHHBIX MAarHUTOB IpPU UX OOBEAMHEHUU U DPa3eiICHUU.
HccenenoBanue AeMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITbl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI
B3aUMOJICMCTBUS KATYIIKA C TOKOM U MarHUTa OT CUJIbl TOKa U
HalpaBJ€HUsT TokKa B  Karymke. I3ydenue nelictBus
MarHuTHOTO I0JIs1 Ha MPOBOAHUK ¢ TokOM. KoHcTpynpoBanue u
uzydeHue pabotel osnektponsuratens. UWsmepenue  KIIJ]
AIIEKTPO/IBUraTEeNIbHON yCTaHOBKHU. OIBITHI 110 HCCIEI0BAHUIO
ABJIGHUS ~ JJIEKTPOMAarHUTHOM  MHIYKUUHU:  UCCIIEJJOBaHUE
M3MEHEHUH 3HaYeHMsI U HAIIPABJICHUS UHAYKLIIHOHHOIO TOKa

dusznueckue SBICHUSI B Ipupoac: SJICKTPUYCCKHUEC SABJICHUSA B
aTMOC(I)epe, QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MAIrHHUTHOC

721 nosie 3emyid, Apeid TMOT0COB, POIb MArHUTHOTO TOJIS JUIst
JKU3HH Ha 3eMJie, MOJSIPHOE CUSTHUE
TexHuueckne  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEPMETD,
BOJITMETP, PEOCTaT, CYETYUMK DIIEKTPUYECKOW DHEPIUH,
799 AIIEKTPOOCBETUTENbHbBIE puoopHI, HarpeBaTeNbHbIe
' AIIEKTPOIPUOOPHI (mpumepsl), AIEKTPUYECKUE
pelOXpaHUTENH, AJIEKTPOMAarHur, AJIEKTPOIBUTaTelb

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOT'O TOKA




9 KIIACC

Kon Kon
[IpoBepsieMbie 3IEMEHTHI COJIEPIKAHHS
pasznena AIIEMEHTa
MEXAHWYECKMUE ABJIEHUA

8.1 Mexanuueckoe aBuxeHue. Marepuanshas Touka. Cucrema oTcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NpsAMONIMHENHHOE IBUKEHHE

8.4 HepaBHoMepHOe  mpsiMosivHeliHOe — aBwkeHue. Cpennss u
' MT'HOBEHHAsI CKOPOCTB TeJla IPH HEPABHOMEPHOM JIBIKEHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSIMOIMHENHOE IBUKEHUE

8.6 CBoOoaHoe nmagenue. OneITel [anunes

PaBHOomMepHOe nBHKEHHE 10 OKpyKHOCTH. Ilepmon m yacrora
8.7 oOparleHusl. JInneiinas u yI0Bas CKOPOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHNE

8.8 [TepBeriit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 [IpuHUMNI Cyneprno3uiuu cui

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 Cuna TpeHuUs: cuja TPEHUS CKOJBKEHUS, CHJIa TPEHHS IIOKOS,

8 ' JAPYIUe BUIBI TPEHUS

8.14 Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpEHHE
' CBOOOIHOIO NaICHUS

8.15 IBwxkenne 1uiaHer Bokpyr Comnma. IlepBas kocMuyeckas
' ckopocThk. HeBecoMocTh U meperpy3ku

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOJIIOTHO TBEPOE TEJIO

8.17 PaBHOBecue TBEPIOro Tema ¢ 3aKPEIUIEHHOW OCHhKO BpAILCHHUS.
' MowmenT cuisl. LeHTp TsKECTH

8.18 Nmnynec Tena. 3Menenne ummynsca. IMnynsc cuiib

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 PeakTuBHOE ABHKEHIE

8.21 Mexanunueckasi paboTa 1 MOIIHOCTb

8.22 PaGora cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U pabOThI

8.93 [lorennuaneHast SHeprus Tena, MOJHATOIO HAJ| TMOBEPXHOCTHIO
' 3emu

8.24 [ToTeHunanpHas 3HEPTUs CKATON IPY>KUHbI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETHUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH




8.27

[IpakTuyeckue paboOTHI:

OmpeneneHne CpelHEH CKOPOCTH CKOJIBKECHHS Opycka WIH
JNBUKEHMSI IIapuKa [0 HAKJIOHHON TuiockocTH. OmpeneneHue
YCKOpPEHUS Tella MPU PaBHOYCKOPEHHOM JBMKEHHH MO HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanne  3aBUCUMOCTM  IYTM  OT  BPEMEHU  IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM MIPU PaBHOYCKOPEHHOM JBMXXEHHM O€3
Ha4aJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK Psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKHA BPEMEHH OJMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXEHHSI OT CHJIbI
HOpMajbHOro jaBieHus. Ompenenenue KOdPPUIUMEHTA TpPEHUs
ckonbkeHus. OmnpeneneHue >KECTKOCTH NpYykuHbL. OmnpezeneHue
paboThl CUJIBI TPEHUS NpPU DPABHOMEPHOM JIBIDKEHHUU Tella IO
TOPU3OHTANFHONW MOBepXHOCTU. OmnpeneneHne padOTHl  CHIIBI
YIPYTOCTH NPHU MOAbEME I'py3a C HCIOIb30BAHUEM HEIOABHIKHOTO
Y TIOABUKHOTO OJIOKOB

8.28

@u3nYeCcKue SIBJICHUS B NMPUPOAE: MPWIMBBI U OTJIMBBI, IBUKEHUE
mnaHeT CONHEYHOM CHUCTEMBbl, PEAKTHUBHOE JBUKEHUE IKUBBIX
OpraHu3MoOB

8.29

TexHuueckue YCTpOﬁCTBa: CIIMAOMCTp, HJaT4YHUKKU II0JIOKCHHUA,
pacCTodAHrA U YCKOPCHUS, PaKCThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 KonebarenbHoe JIBUKEHUE. OcHoBHbIE XapaKTEPUCTUKH
' KOJICOAHMIA: TIEPHOJI, YaCTOTa, aMILIUTY/Ia
9.2 MareMatnyeckuii M IPYKUHHBIA ~ MasTHUKU. IIpeBpamienue
' SHEPTUU MpU KoeOaTeIbHOM JIBUKEHUU
9.3 3aryxaromue kojnedanus. BeiHyxeHHble KoaeOanus. Pezonanc
Mexanuueckue  BojiHbL.  CBOHCTBa  MEXaHWYECKUX  BOJIH.
9.4 [IpononpHbIE M nONIEpEYHbIE BOJHBL. JJIMHA BOJIHBI U CKOPOCTH €€
' pacnpocTpaHeHusi. MexaHW4ecKkue BOJHBI B TBEPAOM TeJe€,
CEHCMUYECKHE BOJIHBI
9.5 3Byk. [')poMKOCTh 1 BbICOTa 3BYKa. OTpaskeHue 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[IpakTuyeckue paboOTHI:
OmnpeneneHyue 4acTOThl M HepuojJia KojeOaHWH MaTeMaTHYecKOoro
MasiITHUKA.
9.7 OmnpeneneHue dYacToThl M MEpPHOAA KOJeOaHWH MPYKUHHOTO

MasITHUKA

HccnenoBanue 3aBUCUMOCTH TIEpHO/1a KOJIEOAHUHN MOIBEIIEHHOTO K
HUTHU TPy3a OT JUIMHBI HUTHU. VccnenoBanne 3aBUCMMOCTH TIepUoa
KojeOaHuil MpYKMHHOTO MasTHHUKAa OT Macchl rpysa. IIpoepka




HE3aBUCHUMOCTH NEepHo/ia KoeOaHui rpy3a, HOJBEIIEHHOTO K HUTH,
OT MAacchl Ipy3a M >KECTKOCTHU NPYXHUHBL. M3MepeHHne yckopeHHs
CBOOOJHOIO Ia/IeHUs
0.8 dusnuecKue sIBICHUS B IPUPO/IE: BOCIIPUATHE 3BYKOB JKUBOTHBIMH,
' 3eMJIETPSICEHUE, CEHCMUUYECKIE BOJIHBI, I[yHAMH, 9XO0
9.9 TexHuueckue ycTpoicTBa: 9X0JIOT, UCIOIB30BAHNE YIbTPA3BYKa B
' OBITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEKTPOMarHuTHOE MOJ€. DJIEKTPOMarHUTHbIE BOJHBI. (CBOMCTBa
' JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoja ceera. CkopocTh cBeTa. BoiHOBbIE
' CBOMCTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 W3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C  I[TOMOIIBIO
MOOMIBHOTO TeleoHa
105 @dusnyeckue SBIEHUS B MpUpOAE: OUOJIIOTUYECKOE JEHCTBUE
' BUJIMMOT0, YIbTPa(uOJIETOBOTO U PEHTI€HOBCKOI'O M3IIy4eHH
106 TexHuueckue yCTpOHCTBAa: MCIONB30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH ISl COTOBO# CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBas monensb cBeta. McTounuku cBeTa
11.2 [IpssmonnHENHOE pacIpOCTpaHEHHUE CBETA
11.3 Otpaxenue cBeta. [110ckoe 3epkano. 3aKOH OTpaKeHUs CBETa
114 [Ipenomnienne cBera. 3akoH npenomiieHus cBeta. llomHoe
' BHYTPCHHEE OTPAKCHUE CBETA
115 JIunza. Xop jtyyel B TMH3E
11.6 Ontuyeckas cucteMa ¢oroarnmapara, MUKpOCKOIa U TeJIecKoma
11.7 I'ma3 kak ontuyeckas cucrteMa. biIM30pyKoCTh U JaabHO30PKOCTh
11 118 Paznoxenue Oenoro cBera B criekTp. OnbiTel HetoToHa. Crioskenue
' CIEKTPAIbHBIX IBETOB. Jluicriepcus cBera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOTO Jyda OT
yrJa najieHus..
N3ydenne xapakTEepUCTHK H300paKEHUS TIpeaMeTa B IUIOCKOM
11.9 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO Jy4a OT
yria maJieHus1 Ha TPAaHHIIEe «BO3IYX — CTEKIION.
[Tonmy4yenue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3HI.
Omnpenenenue (OKYCHOTO pAcCTOSHUSI W ONTHYECKOW CHIIBI




coOuparoIe JTMH3HI.
OmnbITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP.
OnbITEl 110 BOCHPHUATHIO IIBETA MPEIMETOB NPHU UX HAOIIOIECHHU
gyepe3 [IBETOBbIE (QUIIBTPbI
®dusnyeckue siBiIeHUA B ipupoe: 3atMenus ConHua u JIyHsl, 1iBeTa
11.10 TeJ, ONTHYECKUE sBJICHHSA B aTtMocdepe (1BeT Heba, pedpakius,
paayra, MUpax)
11.11 TexHuueckue yCTpOWCTBA: OYKHM, IepHCKomn, (QoToamnmapar,
' OITHYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OmnbiThl Pe3epdopaa u nnanerapHas MoJzienb atoma. Mojenb aroma
' Bopa
129 Hcnyckanne u norjomeHue cBera atomoM. KBaHTel. JInHenHyaTeie
' CIIEKTPBI
12.3 PaguoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aroMmHOro sjapa. HykiioHHas Mozenb aTOMHOTO sjpa.
' H3oTomsl
125 PaguoaktuBHble npeBpamenus. l[lepuon mnosypacmnajga aTOMHBIX
' anep
126 SnepHble peakuuu. 3aKOHBI COXpPaHEHUs 3apsIOBOTO U MacCOBOI'O
' quce
12.7 DHeprus cBA3M aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
12 12.8 Peakuuu cuntesa u nenenus snep. Mcrounuku sneprun ConHua u
' 3BE311
12,9 SAnepHas sHepreruka. [[eficTBHE paJMOAKTHBHBIX HW3JIy4EHHH Ha
' ’KHUBBIC OPTAaHU3MBI
[IpakTuueckue padbOTHI:
HabutoieHne CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3TYYECHHUS.
12.10 HccnemoBanne  TPEeKOB:  HM3MEPEHHWE  DHEPrUU  YACTHUIIBITIO
TOPMO3HOMY yTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@u3nyecKue SBICHUS B NPUPOJIE: €CTECTBEHHBIM PaJMOAaKTHUBHBIN
1211 (hoH, KOCMUYECKHE JIy4d, PAIMOAKTUBHOE W3JIyUYE€HUE MPUPOHBIX
' MUHEPAJIOB, JEWCTBHE PaJMOAKTUBHBIX H3JIyUEHUH Ha OpraHu3M
4eJIoBEKa
1212 TexHudeckue  yCTpPOWCTBA:  CHEKTPOCKOI,  WHJWBHUAYalbHBIN
' J03UMeTp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOr0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0uero oopazoBanus Ha ocHoe ®PI'OC

[Tonnmanue ponu GU3MKU B Hay4HOH KapTHHE MHpa; cHOpMHPOBAHHOCTH
0a30BbIX MPEACTaBICHUN O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJM  OBKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyronie ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOIMIONUHN (DU3NYECKHX 3HAHUNH M UX POJIM B
LIEJIOCTHOM €CTECTBEHHOHAy4YHON KapTHHE MHpA, O BKJIAAEC POCCUHCKHX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOILIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHus O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHHU KakK CIocode
CYIIECTBOBaHHUS MaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYNIHOCTH SIBJICHUN NPHPOJIBI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3jinyaTh SIBICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JlaHHOE (PU3MYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
IPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpYKAIOLIEM MHUpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne ocHOBaMM NOHATHMHHOIO anmapara M CHMBOJIWYECKOIO S3bIKA
GU3MKM M HUCHOJB30BaHME HUX JJI pelIeHHs] Y4eOHbIX 3aday; yMEHUE
XapaKTepu30BaTh CBOMCTBAa TeJd, (U3UYECKUE SBJICHHUS M IPOLECCHI,
UCTONB3Ys QyHIAMEHTAIbHBIE U SMIUPUUYECKUE 3aKOHbI

VYMeHHne OmnuChIBATh HM3YyUYCHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBICHHSI,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMH METOJIOB HAYYHOTO MO3HAHUS C y4ETOM COOIIOICHUS
MpaBmJI 0€30MaCHOTO Tpy/ia: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOHMpATh ASKCIICPUMEHTAILHYIO YCTAaHOBKY W3
JIAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIUHU, ONMKUCHIBATH XOJ| OMBITA U
3aMUChIBaTh €0 PE3yJbTaThl, (HOPMYIUPOBATH BHIBOJBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOATENhbHO  COOMpAaTh
AKCIIEPUMEHTATIBbHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI M aHAJTU3UPOBAThH MOJYUYEHHBIE PE3YNIBTATHI ¢ YUETOM 3aTaHHOU
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHGHOB&HHﬁ;
CaMOCTOSITEIIEHO COOMPATh IKCIEPUMEHTATBHYIO YCTAaHOBKY WM IPOBOIUTH
HUCCIICOOBAHUC IO HHCTPYKIHMHU, NPECACTABIIATH IMOJTYYCHHBIC 3aBHCHMOCTHU




¢u3nyeckux BEIMYMH B BUAe TaOMMI W TpaQuKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yIbTaTaM HCCIICJOBAHHS

[TonnMaHue XapakTEpHBIX CBOWCTB (PU3MUECKUX MOAeTeH (MaTepHaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ia30B, XKHJIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00BbsACHEHNUS (PU3NYECKUX MPOLIECCOB

VYMeHune o0BACHATh (PU3NUECKHE TPOLECCHl U CBOICTBA Tell, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABIIATD IPUYHUHHO-CJICICTBCHHLIC CBA3HU u CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3a7aun (Ha 6aze 2 — 3 ypaBHEHUI), HCTIOIB3YS
3aKOHBI U (hOPMYJIBI, CBsI3bIBAIONIUE (DU3MUECKHUE BEIUYHHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISBJISITH HEAOCTAIOIINUE JaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYIIbI, HEOOXOIUMBIC i €€ pelieHus,
WCIIOJI30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUYETHI M OIICHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYeHHs (DU3MUECKON BEIMYMHBI; YMEHUE
OMpeAeNiTh Pa3MEpPHOCTh (U3MUECKON BEIMYUHBI, MOJIYUYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh PHUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHYECKHX
IPOLIECCOB 110 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MYECKUX
SBJICHUN U HEOOXO0UMble (hU3UUYECKHE 3aKOHOMEPHOCTH
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YMeHue ucnoib30BaTh 3HAHUS O QU3NYECKUX SBJICHUSAX B IOBCEIHEBHOU
JKU3HU i oOecriedeHHs O€30MacHOCTH MpU OOpalieHHUH € OBITOBBIMU
npuOopaMl M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHMs 3/10pOBbS M
COOJIIOJIEHHs] HOPM HKOJIOTUYECKOTO0 MOBEICHMS B OKpYXKarlleil cpene;
NOHUMaHHEe HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKH WU
TEXHOJIOTHH JUIsl pallMOHAIBHOTO IPUPOIONOIB30BAHUS

11

OnplT  moMCcKa, MpeoOpa3oBaHHUS W NpPEACTaBieHUs UHGOpMaLUU
¢u3nyeckoro - coiepKaHMs C  MCIIOJb30BaHMEM  HH(pOpPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH; YMEHHME OLIEHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MHQoOpMamuu Ha OCHOBE HMMEIOLMXCA 3HAaHUM WU
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIB30BaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOTro
coJlepKaHusl, CIIpaBOYHbIEe MaTepUabl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJIHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; YMEHHE co37aBaTb COOCTBEHHbIE MHUCHMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKMX HCTOYHUKOB




HNEPEYEHD DJIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kox
1 MEXAHUWYECKUE ABJIEHW A
11 Mexanudeckoe aBrmkeHue. MarepuaiabHas Touka. Cucrema otrcuéra. OTHOCUTEITLHOCTh
' JIBYDKEHUS
12 PaBHOMepHOEe u HepaBHOMepHOe JBIKeHHe. CpemHsisi ckopocTb. Dopmyna ist
' BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSIMOTMHEWHOE IBI)KEHUE. 3aBUCUMOCTh KOOPUHATHI TeJla OT BPEMECHH
B CJIy9ac PaBHOMEPHOTO MPSMOJIMHEHHOTO JIBHKCHUS:
13 x(f)=x,+vt
I'padukm 3aBUCHMOCTH OT BpPEMEHU JIJISI MPOCKIUU  CKOPOCTH, IPOCKIUH
NePEeMEIICHHS, ITyTH, KOOPIUHATHI IPA PABHOMEPHOM MPSIMOJIMHEHHOM JIBFKCHUHN
3aBHUCHUMOCTh KOOPJAMHATHI Tela OT BpPEMEHH B cllyyae pPaBHOYCKOPEHHOTO
MPSMOJIMHECHHOTO JIBH)KCHHUS:
5
S =vy #i+ay = ;
2
DopMyIbl Ui MPOSKIMH MePEMEILEHUS, MPOEKIIMH CKOPOCTU U MPOEKIUN YCKOPEHUs
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHHH:
2
14 sO=v,tra-5,
U.\'('f) =Upy T4, 1,
a,(r)=canst,
U:x2 - lez =2a,.s,
I'padmkym 3aBUCHMOCTH OT BpEMEHH ]ISl MMPOCKIIMH YCKOPEHHUS, MPOSKIIMH CKOPOCTH,
MPOSKIIMKA TIePEMEICHUsI, KOOPJAWHATHI TPH PAaBHOYCKOPCHHOM MPSMOJUHEHHOM
NIBIDKEHUN
CBoOonmHoe manenue. Dopmysbl, omHCHIBaKOIME CBOOOAHOE TAJACHHE Tela IO
15 BEePTHKAIH (JIBW)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIIBHO TOBEPXHOCTH 3EMIIH).
' ['padyku 3aBUCHMOCTH OT BPEMEHH JIJISl TIPOCKIIUU YCKOPESHHSI, TPOSKIIMA CKOPOCTH U
KOOPJIMHATHI TIPX CBOOOTHOM TIaJICHUH TeJla TI0 BEPTHKAIH
CKOopOoCTh paBHOMEPHOTO JBMKEHHS TeJa M0 OKPYKHOCTU. HarnpaBienue ckopocTu.
dopmyna a7 BBIUKCICHHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U TEPUOJ
1.6 @ oOparmieHus:

2R
T




LenTpocTpemurenbHoe yckopeHue. HampaBineHne eHTpOCTPEMUTEIBHOTO YCKOPEHMUSL.
®dopmyiia A7 BBIYUCICHUS YCKOPEHUS:

®dopmyia, CBSI3bIBatOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:

vl
T

1.7

Macca. IInotHocTs BemecTBa. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:

_om
V

1.8
1.9

Cuna — BektopHas pusndeckas BenuunHa. CIoKeHUE CHIT

SIBnenue nunepuuu. Ilepsoiit 3akon HproToHa

1.10

1.11

1.12

Bropoii 3akon HeroTona:

F=m-a
CoHarnpaBieHHOCTh BEKTOpPa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIIECH Ha TEJO
BzaumopeiictBue Ten. Tperuit 3akon HeroToHa:

Fy 4 =-Fi

TpeHI/IG IOKOsI U TPCHHUE CKOJIbXKCHUA. q)opMyna AJid BBIYMCIICHHUA MOAYJA CHIIbI
TPCHUS CKOJIbXKCHHA:

Frpzp-;"-.r

1.13

1.14

Hedopmanus tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yrnpyrou aegopmaruu
(3akoH ['yka):

F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My -1t~
F=Gg -1 _2

'L
Cwiia TsbkecTd. Y CKOpeHHE CBOOOTHOTO TaJCHUSI.

®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JBwxkenue mnanet Bokpyr Comnna. [lepas kocMuueckast ckopocts. HeBecomocTs 1

neperpy3Ku

1.15

Nmmynbe Tena — BekTopHast Gu3nyYecKas BeIMUnHA.
=m0

Nmnynbc cuctemsl Ten. M3menenne uMiysbsca. MIMITynbe Criibl

1.16

3akoH COXpPAaHCHUSA UMITYJIbCA JJIS 3aMKHYTOﬁ CHUCTEMBI TCII:
D=1, +1m, U, =const

PeakTnBHOE OBIKEHIE




1.17

Mexanuueckast pabota. @opmyrna assi BBIMUCICHUS paOOThI CUIIBL:

A=Fsoosc

Mexanandeckas MOIIIHOCTb:

=24
I

1.18

Kunernueckas u noteHumanbHas sHeprus. Gopmya Jijisi BBIYUCICHUS] KWHETUYECKON
SHEPTUU:

2
Teopema o kuHeTnueckou sHeprun. opmyra aJisi BBIYUCIEHUS TOTEHIUATBHOM
SHEPruu Tela, MOJHATOrO
HaI 3eMIIEH:

E,= mgh

1.19

1.20

MexaHnyeckas SJHeprusi:
E=E;+E »

3aKoH COXpaHCHHA MEXaHHYeCKOM OHCPI'UH. (DOpMy.]'Ia JJIA 3aKOHA COXPAaHCHUA
MEXaHUYEeCKOMH OHEPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHUYEeCKOMH QHCPI'MH IIPU HAJIUMYHUKU CHUJIBI TPCHUS.

[IpocThiec MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisl; M - Fl.
YcnoBue paBHOBeCHS pblyara:

M +M +..=0
[TonsrkubIi 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

1.22

1.23

[aBiienue TBEpIOTO TENA.
®opmyna s BBIYMCIICHHS TABJIECHUS TBEPIOIO Tena:

_F
p==

JlaBnenue raza. ATMocdepHoe TaBieHue.
FI/I}IpOCTaTI/I‘—IeCKOG JAaBJICHUC BHYTPH KUAKOCTH.
d)opMyna AJI BBIYHUCIICHUA JaBJICHUSA BHYTPH )KUAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opmyna sl ONIPEACIICHNS] BHITAIKUBAIOIICH CHJIBI, JCHCTBYIOIIEH
Ha TEJI0, IOTPYKEHHOE B JKUIKOCTh WJIU ra3:




1.24

F_jtm_ =pgV

Ycnopue maBanus Tena. [IlnaBanue CYIAOB 1 BO3AYXOILIABAHUC

Mexanudeckue KoJjiebaHus. AMIUIUTYIA, MEPUOa M 4YacToTa Kosnebanmil. dopmyra,
CBSI3BIBAIOIIAS YACTOTY U MEepUO/ KoJeOaHuH:

1.25

1.26

1.27

1.28

1.29

Maremarnueckuii ¥ NOpPYXKUHHbIM ~ MasTHUKWA. [IpeBpamieHue sHeprum  Ipu
K0JIeOATEIbHOM JIBUKCHUHT

3aryxatomue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

MexaHU4eCKHe BOIHEL. Hpoaoanme 1 MOICPCYHBIC BOJHBI. I[JII/IHa BOJIHBI U CKOPOCTb
pacinpoCTpaHCHUS BOJIHBI:

h=v-T

3Byk. ['poMKOCTh M BbICOTa 3BYKa. OTpa)keHHE 3BYKOBOM BOJHBI Ha I'PAHUIE JBYX
cpen. Hdpa3ByK U yIbTpa3ByK

Ipaxmuueckue pabomul

N3mepenue cpeHel MIIOTHOCTH BEIIECTBA; apXUMEI0BOM CUJIbL; )KECTKOCTH IPYKUHBI,
Kod(duUIMeHTa TPEHUs CKOIbKEHUS; paOOThl CUIIbI TPEHUS, CUIIBI YIIPYTOCTH;, CPEIHEH
CKOPOCTH JABW)XEHHsS Opycka MO HAKJIOHHOW IUIOCKOCTH; YCKOpeHus Opycka mpu
JIBIDKCHHM TI0 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M  TepHoja  KoJjieOaHWi
MaTEeMaTUYeCKOr0 MasgTHHKA; YaCTOThI U MEePUOIa KOJeOaHUN MPY>KMHHOTO MasiTHUKA,
MOMEHTA CHJIbI, JACHCTBYIONIETO HA pPbIYar; padOThl CHJIBI YIPYTOCTH TPU TOIBEME
rpy3a ¢ MOMOIIBIO HETIOABHUKHOTO OJI0KA; pabOThl CHUJIBI YIPYTOCTH MPHU MOABEME Tpy3a
C IMOMOIIBIO ITOJIBHKHOIO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa MOTrpy>KEHHOM YacTH Tena
U OT IUIOTHOCTH JKMAKOCTH; HE3aBHCHMOCTH BBITAIKMBAIOIICH CHJIbI OT MAacChl Teia;
CUJIbl TPEHUSI CKOJIbKEHUS OT CUJIbl HOPMAJIBHOTO JIaBJIEHUSI U OT POJia MOBEPXHOCTH;
CWJIBI YIPYrOCTH, BO3HUKAWOIIEH B MPYKUHE, OT CTENEeHH nedopMalud MPYKUHBL
YCKOpEeHHsI Opycka OT yrila HaKJIOHA HANpaBIIAIONICH; meproia (YacToThl) KoJieOaHUM
HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIEpUOja KOJIeOaHU NMPYKUHHOTO MasTHUKA OT
Macchl Tpy3a W KECTKOCTU TPYKUHBI; HCCIEAOBAHUE HE3aBUCUMOCTH Tepuoja
KOoJIeOaHU HUTSHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHs
ppluara

1.30

Qusuueckue A61eHUs 6 npupooe. MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW W HEKUBOW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUITUBBI U
OTJIUBBI, JBWXKEHHE IUIaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX
OpraHU3MOB, PblYaru B TeJIe YeJIOBeKa, BIMSHHE aTMOc(epHOro NaBieHHs] Ha >KUBOM
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCEHHE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoticmea: CHUAOMETP, HaTYUKA TIOJOXKEHHS, pPACCTOSHHUS U
YCKOpPEHUS, JMHAMOMETD, TTOAIIUITHIUKH, PAKETHI, PhIYar, MOIBUHBIA W HETIOIBHKHBIH
0JIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS] COCY/IBI,




YCTPOMCTBO BOZOIPOBOJIA, THAPABIMYECKUH ITpecc, MaHOMETpP, OapoMeTp, BRICOTOMED,
MOPUIHEBOW HACOC, APEOMETP, IXO0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKOH TEOpUU CTPOCHMs BEIECTBa.
21 Mogenn  TBEPOOro, JKUAKOIO M Ta3000pa3HOr0  COCTOSIHMH  BEIECTBA.
Kpucrannuueckue u amopgHsbie Tena
99 JBmwkenue dacTtuil BemiecTBa. CBsi3b CKOPOCTH JIBUKECHHUS YAaCTUI[ C TEMIIEpaTypoil.
' bpoyHoBckoe nBrkenue, muddy3us
2.3 ~ CmauuBaHUE U KallWUISIPHBIC SBICHUS
2.4 TemjoBoe pacHIMPEHHUE U CKATUE
2.5  TemnoBoe paBHOBecue
26 Buytpennss sueprus. Pabota u Temonepenada kak cnocoObl U3MEHEHUs1 BHYTPEHHEH
' SHEPruu
2.7 Bwuasl Teruionepeaavyn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TydeHUE
HarpeBanue u oxnaxzaenue tei. KonnyectBo TemoTsl. Y enbHas TeII0EMKOCTb!
2.8
O=am(t,—1)
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MPOIEccax. Y paBHEHUE TEIUIOBOTO OaaHca:
2.9 Ql +Q2 L =0
510 Hcnapenne n xonaeHcanus. VM3MeHeHne BHYTPEHHEW SHEPIUH B IIPOLECCE UCTIAPEHUS
' ¥ KoHJeHcauu. Kunenue sxuakocTh. Y aeinbHas Terora napooopasosanus: L = Q/m
2.11  BnaxsHOCTH BO3OyXa
[TnaBnenue u kpuctayuMzanus. VM3sMeHeHue BHYTpEHHEW SHEpPIruu NpH IJIaBIECHUH U
KpUCTaNTU3aUK. Y 1eibHas TEIJI0Ta IIaBICHUS:
2.12 o)
- m
513 BHyTpeHHSIsI SHEpTHs CrOpaHHs TOILIMBA. YJeNbHasl TeIUIOTa CTOPaHMs TOIUIMBA: ( =
' Q/m
2.14  Tlpunuumnsl paboTsl TemioBbix asurareneit. KI1/] rernioBoro qsurarens
IIpakmuueckue pabomoi
W3mepenne ynenpbHOH TEMNIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 KOTOpYiO omymleH HarpeTblil IUIUHIP; KOJWYECTBA TEIUIOThI, OTJAHHOTO HArpeThIM
' WIMHAPOM, TIOCJIE€ OIyCKAaHUs €ro B BOJY KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHON
BJIKHOCTH BO3JlyXa; YAENbHOW TEIUIOTHl IUIaBleHHs Jbaa. MccnenoBanue u3MeHeHUs
TEMIepaTypbl BOJAbl MpPHU Pa3IUYHBIX YCIOBMSX; SIBICHHS TEIJIOOOMEHa IIpH
CMEIIMBAaHUH XOJIOJHOM U ropsiuel BOJBI; MPOLECCa UCTIAPEHUS
Qusuueckue A61eHUa 8 NpUpooe: TOBEPXHOCTHOE HATSIKEHNUE U KAIUJUISPHBIC SIBICHUS
2.16 B mpupoae, KpucTaulbl B mpupoje, u3nydeHue CoiHIa, 3amep3aHue BOJOEMOB,

MOPCKHUC 6pI/I3}>I; O6p3.30BaHI/IC POCHI, TYMaHa, HHEA, CHCTa




Texnuueckue ycmpozlcmea: KalnuJUIApbl, HOPUMEPbI HUCIOJB30BAHUA KPUCTAJIIOB,

2.17 | XUAKOCTHBIM TEPMOMETp, NaTUUK TeMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHHS JTI0MOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTATEh BHYTPEHHETO CrOPaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 = Dmnextpuzauus ten. [IBa BUAa ANEKTPUUYECKUX 3apsI0B
3.2  BzaummopeiicTBue 3apspKeHHBIX Tell. 3akoH Kynona
3.3 = 3aKkoH coxpaHEHUs 3JIEKTPUUECKOro 3apsaa
3.4 Onektpuueckoe  none.  Hampsok€HHOCTh — anekTpuueckoro  mousid.  [IpunHnun
' CYINEPHO3UINH IEKTPUUECKUX M0JIEH (HAa KAUECTBEHHOM YPOBHE)
35 Hocurenn osnexktpuyeckux 3apsjoB. [leiicTBue  ayeKTpuyeckoro mojs  Ha
' ANeKTpUUecKue 3apsapl. [[pOBOAHUKY U JUIIEKTPUKU
[TocTossHHBIN AyeKTpUYeCKUM TOK. JledcTBHs aiekTpuueckoro Ttoka. Cuia ToKa.
3.6 = Hampsokenue.
I=qg/t,U=A/q
3.7 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIIBHOE IIEKTPUIECKOE COITPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma s yuactka snektpudeckoi menu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
1, =1, U=U,+U,. R=R, +R,
3.9 llapamnenpHoe coeMHEHUE IPOBOJIHUKOB PAaBHOI'O COIIPOTHBIICHUS:
U=Uyl=1I+I R:%.
Cwmenranabie COSTMHEHUS TTPOBOTHUKOB
3.10 PaGota u mMomrHOCTH 3ekTpuyeckoro Toka. A = Ult, P = Ul
3akon Jxoyns — Jlenmna:
3.11 0=I 2 Rt
312 OneiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJIHHUKA C TOKOM. JIMHUM MarHUTHOM
' WHIYKIHN
3.13  MarauTtHoOe ToJjIe MOCTOSHHOTO MarHuTa. B3anMo1elicTBHE TTOCTOSIHHBIX MAarHUTOB
3.14  JleiicTBMe MarHUTHOTI'O MOJIS HA MPOBOJHUK C TOKOM
3.15  Omprter ®apages. SBieHne siekTpoMarauTHOW HHAYKIHA. [TpaBmito Jlenna
Ilpakmuueckue pabomul
H3mepeHune 371eKTpUUecKoro COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU 3IEKTPUUYECKOTO
TOKa; pabOTHI DIEKTPUIECKOTO TOKA.
3.16 HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, BOSHHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,

JAMIIOYKa), OT HAMPSDKEHUsI Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH COMPOTHUBIICHHS OT
JUIMHBl ~ TIPOBOAHWKA, IUIOMAAM €ro IOMEPEYHOr0 CEYEHUs U YAEIbHOIO
CONPOTHUBJICHHUS.




[IpoBepka mpaBuia s SIEKTPUYECKOrO HAIMPSIKEHUS TMPU  IOCIEI0BATEIbHOM
COCMHEHUW TMPOBOJHUKOB; TMpaBujia Ui CHJIBl D3JEKTPUUYECKOr0 TOKa IIpU
napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue A6leHus 6 npupode: DIEKTPUUYECKHE SBJICHUS B  aTMocdepe,

3.17  SIEKTPUYECTBO KMBBIX OPraHU3MOB, MArHUTHOE MMOJIe 3eMIIH, AP} MOIIOCOB, POJIb
MarHUTHOTO TIOJIA JJIs1 )KU3HU Ha 3emJie, MOJSIPHOE CUSTHHE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CYETUHK
318 AIIEKTPUUYECKOW  DHEPTUH, JIIEKTPOOCBETUTENbHBIE TNPHOOpPHI, HarpeBaTelbHBIC
' AIIEKTPONPUOOPH!  (IPUMEPBI), DIEKTPUYECKHE NPEIOXPAHUTEIH, JIICKTPOMArHUT,
AIIEKTPOABHUraTEIb MIOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSTHHOTO TOKA
3.19  DnekrpoMarHuTHbIC BOJHBI. [lIkana 371€KTpOMarHUTHBIX BOJH
3.20  JlyueBas monenb cBeta. [IpsiMmonuHEtHOE pacipocTpaHEHHE CBETa
3.21  3akon orpaxkeHus ceta. [I1ockoe 3epkano
3.22  IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  Tucnepcus cBeTa
394 Jlunza. Xon nydeii B mH3e. DokycHOe paccTosiHue JTMH3bL. ONTHYEeCKas CUIIa JIMH3BI:
' D=1/F
3.25 I'ma3 kak onTHyeckas cuctema. Onruiaeckue mpudopbl
Ilpaxmuueckue pabomul
H3MepeHue ONTHYECKOW CHIIBI COOMpAronield JIMH3bI, (POKYCHOTO pacCTOSIHUS
coOuparonield JuH3bl (M0 CBOMCTBY PaBEHCTBA Pa3MEpOB IMPEIMETa U WU300paKeHHUS,
3.26  Korjga mpeaMer pacIoyIoKEeH B TBOMHOM (hOKYycCe), TIOKa3aTelIs MPEIOMIICHHUS CTSKIIA.
UccnenoBanue cBolicTBa M300pa)K€HMsI, IMOJYYEHHOTO C IOMOIIBIO cOOHparouiei
JIMH3BI; U3MEHEHHS (POKYCHOTO PacCTOSHUS IBYX CJIOKEHHBIX JIMH3; 3aBUCHMOCTH yTJia
NPEJIOMIJICHUS] CBETOBOTO JIyda OT YTJIa IMaJIeHHUs Ha TPAHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue sa6nenus 6 npupode: 3atMenus Conxua u JIyHbI, 1IBeTa Tel, ONTHYECKUE
' sABJICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28  Texuuueckue ycmpoiicmea: 04KH, IEPUCKOI, (OTOANIAPAT, ONTHUECKUE CBETOBOIBI
4 KBAHTOBEBGIE SIBJIEHU A
41  PaguoakTuBHOCTH. Anb(da-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnaaa
4.2 Omnsitel Pezepdopna mo paccesnuto anbda-vactui. [LnanerapHas Mmoens aToma
4.3 CocraB aroMHorO sigpa. M3oTonsl
4.4 [Tepuon monypacmnana aTOMHBIX SIAEP
45  SlnepHble peakluu. 3aKOHBI COXPAHEHHs 3apsAA0BOTO U MaCCOBOTO YHCEN
Qusuueckue s61eHUss 8 Npupooe: eCTECTBEHHBIH PaTUOAKTUBHBIA (OH, KOCMHUYECKHE
4.6  nydd, paJHMOAKTUBHOE W3Iy4EHHUE MPUPOHBIX MUHEPAIOB, JACHCTBHE PaJHOAKTHBHBIX
U3JTYy4eHUH Ha OPraHu3M YeIoBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIWBUAYAJIbHBIA JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd DOHEPreTukKa
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