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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
bu3MKKM Ha NESITeNIbHOCTHOM OCHOBe. B mporpamMme mo ¢u3Mke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs], a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

[Iporpamma no usuke ycTaHaBIMBaET paclpeieiieHue yueOHOro MaTepurana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HAay4HOro MeToja
MO3HAHUS, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUM O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS;

e UHTEPIPETHPOBATH  JaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl IOJIyYE€HHS BBIBOJIOB.

[enu wusyueHuss (PuU3NKK Ha YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Duszmka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00111€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit deneparuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4aloumxcsi K HayqyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTATbHBIX 3aKOHOB (DU3HKY;
(GopMHUpOBaHKE TPEJICTABICHUA O POJM (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyamyuier
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeNeMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTrkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

npUOOpETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEHUE YMEHUN OMMCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHHUS TNPOCTECUIIUX PAcUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOMATh MPUPOIHBIC SIBJICHUS U BBIOIHITH OIBITHI,
JabopatopHble  paboOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COAepKaHus,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHWE NH(OPMAITNH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX (PU3UIECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBaHus OTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B B
8 A knacce — 68 yacoB (2 yaca B Heziento), B 8b kitacce — 68 yacos (2 yaca B
Heneno), B 9A kiacce — 102 ygaca (3 gaca B Henento), B 9b knacce — 102 gaca (3
yaca B HEJIEIII0).



[Ipennaraemsiii B mporpamme no ¢Gu3Mke MnepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7ab0paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3aJaHHUM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro MUpa.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHBL. H3Mepenne Qu3nueckux BenuuynH. DuU3NYECKue
npubopsl. [lorpenrHocts u3mMepeHuii. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4aloT TMPUPO.Y.
EcTecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOJIOJEHHE, IMOCTAHOBKAa HAy4YHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SABJICHUS.
2. ®duznueckue npuOOPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAJIIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmnpenesieHHE IEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBHOTO mprbdopa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEA.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue Ttemmieparypbl IpU MOMOIIM XKUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OoJibille, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBe€HUS 0 CTPOEHUM BellleCTBA.

Crtpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmNbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JIBWUKEHHUSI YACTHI[ C
teMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddyszuu.
3. HaOmionenue  siBneHud,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOAOM PsAOB (C  HCIOJIb30BAaHUEM

dbotorpaduii).

2. OnbITHI IO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO HPUTSIKEHUS.

Pa3nea 3. JIBuskeHue 1 B3aUMOAECTBHE TeJl.

Mexannueckoe IBW)KEHHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHHUSI.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BelleCTBa.

Cuila Kak XapakTepucThka B3auMmozeicTBus Teil. Cuila ynpyrocTd M 3aKOH
['yka. 3MepeHue CHIIbl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUSA U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOonelcTBytomas cui. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.
N3Mepenne CKOpoCTH MPSIMOJIMHEUHOTO JBUKEHUS.
HabGmronenue siBjeHUST HHEPIIHH.

1

2

3

4. HaGmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.

5. CpaBHEHHE MaccC IO B3aUMOJECHCTBUIO TE.

6. CrnoxeHue CuJjl, HalpaBJIEHHBIX MO OJHOM MPSIMOHA.

Jlabopamopuwie pabomul u onvimaol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT TIPUII0KEHHOM CHUITBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIBXEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJiEHUs raza oT o0bEma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3yIIHOM 000souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEJIO. BhITaIKMBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyeckun mpecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEN TEJIA U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKMBAIONICW CHJIbI, JCHCTBYIOIIEH Ha  Telo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MACChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKUJIKOCTh YaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znen 5. PaGora u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbluara. lIpuMeHeHMe TpaBWJIa paBHOBECHUsS phluara K OJIOKY.
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«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. Hamepenue KIIJI HakITOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneus 6. TeruioBble iBJICHUA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEH OJHEpPTUu:
Temonepeaaya 151 COBEPIIICHUE paboThI. Busr TEIUIONEepEeAaUM:
TEIIONPOBOHOCTh, KOHBEKIINS, U3TyYEHHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIeCTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YienbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOTo
JIaBJICHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ temoBoro asuratesns.
TermioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabmrogeHnue 6pOyHOBCKOTO JBHXKECHUSI.
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HaGmonenne nuddysuu.

HabmtoieHue siBNeHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHUIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHUJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IIPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyPhI.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
TEeIJIonepeayr U padoThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiue BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW MU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpuyeckoe mnoisie. Hanpsxk€HHOCTH 3ieKkTpudeckoro mnosis. IlpuHnmn
CYIIEPIIO3ULIUH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJICKTPUUECKUMN 3apsij.
Ctpoenue aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUJIKOCTSIX M razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNpSKEHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
o ydactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro TokKa. 3akoH JDxoymns—JleHa.
DneKkTpudecKre ey U MOTPEOUTENH IISKTPUIECKo sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaelcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHHE JIS KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHWE 3JEKTPOJBUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omnbitel @apajnes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMH. [IpaBuio Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIeKTpOCTaTUUECKAst MHAYKIIHS.
3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsIOB.
[IpOoBOJHUKH M TUSIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KHUJIKOCTH.
. ['a30BbIN pasps.
. I3MepeHue cuiibl Toka aMIepMETPOM.
. I3MepeHnune 3J1eKTpUIeCcKOro HapsKeHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COIpOTUBIICHUM.
. B3aumoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXXHOCTH PA3CICHUS ITOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX ITOJIEN MOCTOSHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HAa TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMNpaBJCHUS MWHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUICCKOMN LT MOCTOSHHOTO TOKA.
N3MepeHue u peryampoBaHue CUIIbI TOKA.

N3mepeHue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Il CWIbl TOKa MpU TapaJICIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpenesnieHue MOIIMHOCTH  AJEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenqoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  UX
O00OBbEIMHCHUU U Pa3/ICTICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31EKTPOABUTATEIIS.

20. Ismepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBpITBI 1O UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MCHEHHWW 3HAYEHHS W HANPABJICHHUS HHIYKIHMOHHOTO
TOKA.

9 KJIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOopeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepwon u yacrota oOparieHwus.
JInnerHasa u yriioBast CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyTIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS [TOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naaenus. JBuwkenue rmuaner Bokpyr Comuma. IlepBasg xkocMmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teo. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynbe Tena. I3mMeneHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruM U paboThl. [loTeHIInanpHas YHEPTUs Tela, MOJHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtor npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOTo JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHuE NyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue 1BM>KEHMS TeJla 0 OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JBHKCHUHU
OTHOCHUTENFHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejla W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipy YCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU A0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOW JHEPTUH NIPU JIBU)KEHUU TEJIa MO AEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpyupoBaHue TpakTa JJisi pa3roHa U JajbHEWUIIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IApUKA WIIN TEJICKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencane kKodphumeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPU KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue — koneOanus.  BwiHykaeHHele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBa MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ten TOJ JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvtmel.
1. OmpenenieHWe YacTOTHl M TMEpUojia KoJieOaHUM MaTeMaTU4eCcKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOTHl U TIEPHOJIa KOJIeOaHH MPYKMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHO/ia KOJIeOaHMI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOTHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANeKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DIieKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounumkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmeHus Connua u JIynel. Otpaxenue cera. [1nockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lcCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUS B
ONITHYECKUX CBETOBOJAX.

Jluaza. Xom myweit B JmH3e. Onruueckas cucrema (oroanmapara,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTpaJbHBIX UBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMONIMHEHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop tydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBaIOIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIUH3.

[Tpuntun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Moaens rinasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lonyyeHue 6e0ro cBETa MpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTpPaXeHUsI CBETOBOrO Jy4ya OT yria
najieHusl.

2. M3yueHue xapakTEepUCTHK M300PAKEHUS MPEAMETA B TIIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiyda OT yrIJia
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyueHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUSA U ONTHUYECKOM CHIIbI coOuparoiien
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO ILIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJICeHHUS.

OmnbiTel Pesepdopaa u mianerapHas mozens aroma. Mogenb aroma bopa.
HcnyckaHue u Nnoryomenne ceera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b MacCel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku 3eprun ConHIa U 3BE3 1.

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3IIy4eHHUS U TOTIOLIECHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CrutoNIHbIX U JIMHEWYATHIX CIIEKTPOB U3JIYYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
u  0000IIeHUsT MPEIMETHOTrO  COACP)KaHWSA M ONbITa  JEATEIIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.

[Ipu M3y4eHUn AAHHOTO MOJYJIA PEaTU3yIOTCSd U CUCTEMAaTU3UPYIOTCS BUJIbI
JeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMHU OOBIACHATH (PU3MUYECKUE
ABJICHUS, TPUMEHSS T[OJyYEHHBbIE 3HAHHWs, pelmaTrh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
NpeIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE T MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HAaMOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIb30BaHUS PA3JIUYHbBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (u3MKu Ha ypOBHE OCHOBHOIO 00Iero o0pa3oBaHUs HANpPaBICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

B pesynbraTe udydyeHus Gu3MKu Ha ypOBHE OCHOBHOI'O OOIIero 00pa3oBaHUs

y oOyuaronierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B

4acTH:

e 1) MaTpMoTH4€CKOr0 BOCTIMTAHUA:

e - MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
(du3nuecKoil HayKH;

e - [ICHHOCTHOE OTHOIIECHHE K JJOCTUKEHUSIM POCCUMCKHUX yUEHBIX-(DU3UKOB;

e 2) rpa:KIaHCKOro0 M JyYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTb K aKTUBHOMY YYacCTHUIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

e - OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKHX HNPUHLMUIOB B AEATEIBHOCTU
YYEHOrO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIPUATHE 3CTETUYECKUX KauyecTB (PU3MUECKON HaAyKu: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:



- OCO3HAaHME IIEHHOCTH (HU3NYECKOM HayKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MUpPA, OCHOBBI PA3BUTHS TEXHOJIOTHH, BaXKHEUIIIEH COCTaBIIAIONICH
KYJIbTYPBHI;

- pa3BUTUE HAy4YyHOM JOOO3HATEIBLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBaHusi  KYJbTYPbl 3A0pPOBbSi M  3MOLIMOHAJIbLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTU Oe30macHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXKHOCTU TNpaBUJl OE30MaCHOrO IOBEACHUS Ha
TPaHCIIOPTE, Ha JOpOrax, C SJIEKTPUUYECKUM U TEIUIOBBIM 00OpPYJOBaHUEM B
JIOMAIITHUX YCIIOBUSAX;

- c(hOpMHPOBAHHOCTh HaBbIKa pedJIeKCHUU, MPU3HAHME CBOETO IpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE y4YacTH€ B PEIICHUU MPAKTUYECKUX 3ajlady (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COIIMAJIbHOM HAIpaBICHHOCTHU, TPEOYIOMIUX B TOM YHCIEe U (HUIUIECKUX
3HAHUI;

- HTHTEPEC K MPAKTUYECKOMY U3YUEHUIO PO eCcChii, CBA3aHHBIX ¢ (PUBUKOM;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

- OpUEHTAIUsl Ha TpUMEHEHHEe (U3MUECKUX 3HAHWM /I pelIeHHs 3a7ad B
0o0JIacTH OKpy’Karolllel cpeiabl, TUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOKHBIX MOCJIEJACTBUM JIJIsi OKPY>KAIOIIEH CPeJIbl;

- OCO3HaHHUE TJI00AJTBHOTO XapaKTepa JKOJIOTHYECKUX MpOoOJieM U MyTed ux
pelieHus;

8) apanTanum K U3MEHSIIOIIMMCH YCJOBHSIM COLUMAJIbHOW W NMPUPOTHOM
cpeabl:

- MOTPeOHOCTh BO B3aUMOJICCTBUU TIPU BBIMOJHEHUM HCCIECIOBAHUN U
POEKTOB (DM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUAM
IPYTHX;

- TIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie (OPMYIUPOBAThH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

- OCO3HaHHUE JE(PHUIIUTOB COOCTBCHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

- TUIAaHUPOBAHUE CBOETO Pa3BUTUS B MPUOOPETEHUU HOBBIX (HUINUECKUX
3HAHUM;



e - CTPEMJICHUE aHAIU3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e - OLIEHKa CBOMX JCHUCTBUUA C Yy4€TOM BIIMSHHS Ha OKpYXKalOUIyl0 Cpeny,
BO3MOKHBIX I100aJIbHBIX MOCJEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1rero oo6pa3zoBanus y o0ydaronierocs OyayT copMUpOBaHbBl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATbHBIC YICOHBIE ICHCTBHUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC

YHUBEpCaIbHbIE YU€OHBIE IEUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Ba3oBble Jjornueckue 1eicTBUA:

BBISBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKAIMU, OCHOBAHUS IJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOJIIOJIEHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;
BBISBJISITH MPUUMHHO-CJICJCTBEHHBIC CBS3M TMPH U3YYCHUU (PUINUYECKUX
SIBIICHUH ¥ MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIOJB30BAHUEM JETYKTHBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(U3UYECKUX BEIIMYNH,

CaMOCTOATENIHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3nuecKou
3amaun (CpaBHEHHE HECKOJIbKMX BApUaHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBnie ucciiegoBarejnLCcKue 1eHCTBUA:

MCITOJIB30BATh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHBIH
(bu3MYEeCKUl HKCIIEPUMEHT, HEOOJbIIOE HCCIEA0BaHUE (PUIUYECKOTO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIOEHUS, OTbITA, UCCIIEI0BAHNUS;



IMPOTrHO3UPOBATH BO3MOXXHO€C I[aJ'II:HGI\/iH_Iee Pa3BUTHE (I)I/ISI/I‘ICCKI/IX
IMpOoHCCCOB, 4 TAKKC BBIABUT'ATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX
YCIOBUAX 1 KOHTCKCTAxX.

Pabora ¢ unopmanmeii:

IPUMEHSATH Pa3JIUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE H
orOope WHGOPMAIMKM WIA JaHHBIX C Y4€TOM MpPEJIOKEHHOW Yy4eOHOU
busnyeckoit 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIHIO
pa3IMYHBIX BUAOB U (DOPM MPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcTaBlICHUs
uHbOpMallMl M WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, IMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSAMU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B X0Jie OOCYXJEHHUsI y4eOHOro marepuana, pe3yiabTaToB J1aOOPaTOPHBIX
paboT ¥ IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIAEMOM TEMBI U
BBICKAa3bIBaTh WJICW, HALICJICHHBICE HA PEIICHHWE 3a/adyd U MOJJepKaHue
OJ1arokenaTeIbHOCTH OOIICHNUS;

COTIOCTABJISITh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
uanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3HIIMIA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJUYHO MPEJICTABISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OMbITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMATh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHIUBUIYAIbHOM paboThl MpU PELIEHUHM KOHKPETHOW (hU3MUEeCKOM
pOOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
no e€ JOCTH)KEHMIO: paclpelensTh poiau, OO0CYKIaTh MPOLECCHl U
pe3yabTaThl COBMECTHOU padOThI, 000011IaTh MHEHUSI HECKOJBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIPaBJICHUID W KOOPJUHUPYS CBOU JIEUCTBUS C JAPYTUMU
YICHAMH KOMaH/IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHUBEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYAIUSX, TPEOYIOINX
JUTsl petieHust (PU3NYEeCKUX 3HaHUM;



OPUEHTHPOBATHCS B  PA3NIMYHBIX [MOAXOJAX TMPHUHATHS  pEIIeHUH
(MHOUBUYyadbHOE, TPUHATHE DPEIICHUS B TPYIIE, MPUHSATHE PEIICHUH
TPYIIION);

CaMOCTOSATEILHO COCTABIISITH AITOPUTM PelIeHUus GU3HMIESCKON 3a7a9d WA
IUTaHAa HUCCIEOBAHUA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MPeIaraeMble BApUaHThI PEIICHUH;
JieNath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U NpeIJararh IJ1aH €€ U3MEHEHUS;
OOBSCHATh TPHWYMHBI  JOCTIKCHUS (HEIOCTHIKCHHS) PE3yJIbTaTOB
NeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHCIIEC B XOJ BBITIOJHEHUS
(U3MYECKOr0 HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CUTYallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE € MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 kjiacce npeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SBJICHMUS,
HaAOJII0/IEeHNE, SKCIEPUMEHT, MOJElb, TUIOTe3a, €AMHMILBI (PU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOe JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJMHENHOE), TPACKTOPHUs, PaBHOAECUCTBYIOIIAS
cuna, jaedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath sABiaeHUs (IudQy3usi, TEMIOBOE ABUKCHHUE YacTHUIl BEUIECTBA,
PaBHOMEPHOE  JIB)KCHHE, HEPAaBHOMEPHOE  JBWKEHHE, WHEPLHS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TNEpeaada AaBlCHUS TBEPABIMU TENAMH, KUIAKOCTAMU U
razamu, atMocepHoe JaBieHHE, IUIaBaHME TeJl, IPEeBpaALICHUS
MEXaHUYECKON SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SABICHHUE;



pacrno3HaBaTb IPOSIBIEHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’XalollleM MHUpE, B TOM 4YHcie (U3HUECKHUE SIBJICHUS B INPUPOJE:
IIPUMEPBI IBHKCHUS C Pa3iIUYHBIMH CKOPOCTSIMH B JKHBOW M HEKHMBOU
IIPUPOJIE, NEUCTBHE CHUIBI TPEHUS B IPUPOAE U TEXHUKE, BIIHSHUE
aTMoc(epHOro JaBJICHUS Ha >KUBOW OpraHW3M, IUIaBaHUE PBIO, pblUyaru B
TEJe YeJIOBEKA, IIPU ITOM IEPEBOAUTH MPAKTUUECKYIO 3a7]auy B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHU;
OTKCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3UYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckue BeTMYMUHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPEMS,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CHUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, Cuia TpeHWs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOILIHOCTb, IUIEYO CHJIBL,
MOMEHT CHJIbl, KO3(Q(UIMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKas: M TNOTEHLMAJIbHAS SHEPrus), MpU ONHUCAHUHM NPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAUYEHUSA M EIUHMLBI (PU3NYECKUX BEIMYUH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTH I'papiKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yys MpaBUJia CIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIO paBHOBecUs phiuara (0Js10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CJIOBECHYIO (DOPMYJIUMPOBKY 3aKOHAa H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ ONopoil Ha 1—2 M3y4yeHHBIX CBOWMCTBA (PUIMYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7adyd B 1—2 JEHCTBUA, HCMOJIb3YyS 3aKOHBI U
dbopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIJIOBHUS 3a/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1ad, OLIEHUBATh PEATUCTUYHOCTD
NOJTy4eHHOM (PU3NUECKON BEJIUYMHBI,

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(bu3MYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh U UHTEPIPETUPOBATH



NOJIyYEHHBIM pe3yslbTaT, HaxOAuThb OIIMOKM B XOJAE OIbITA, JENaTh
BBIBO/IbI 10 €T0 PE3yJIbTaTaM;

IPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
br3IIecKuX CBOMCTB Tel: dbopMynHpoBaThH IPOBEPSIEMBIE
MPEINOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBINOJIHATh MNPSMbIE HU3MEPEHHUSI PACCTOSHUS, BPEMEHH, MAacChl Telna,
00bEMa, CHUIBI U TEMIEPATypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
uGpoOBBIX MPHUOOPOB, 3aMUCHIBATh IOKa3aHUA MPHOOPOB C YUIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUN;

IPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JPYrol C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH
pPaBHOMEPHO [BIDKYILETOCS Tela OT BPEMEHM [BIDKEHUS Teia, CHIIBI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT IUIOIAIN CONIPUKOCHOBEHUS TEJ, CUJIbI
YyIOPYrOCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXKEHHON YacTu Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMSI TEJl, YCIOBHMI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEeNOBaHUs, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOMYYCHHONW 3aBHUCHMOCTH (U3MUYECKUX BEJIHYMH B BHJIC
NPEJIOKEHHBIX Ta0NUIl W TpaduKOB, JENaTh BBIBOJBI MO pPe3yibTaTaM
UCCIICIOBAHMS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByOmas Ha
NOTPYKEHHOE B KHUIKOCTh TeJO0, KOI(D(PHUIMEHT MOJe3HOro ACHCTBHS
IOPOCTBIX MEXaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKLUUU: TpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHUE UCKOMOW BEJTUUHHBI;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIIIHUECS COCYAbl, OapoMerp,
phIUar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TMPHUHIUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,



MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCIIOJb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBbIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I oOecneueHrss 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHMS 370pOBbSI U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIoIIEeH cpee;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmanuu B HHTEepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUW M TYyTEM CpPaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIONIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3alaHUil HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEPKaHUSA, B TOM
yucie MyOJuYHO JeNaTh KpaTKUe COOOUICHHsSI O pe3yibTaTrax MPOEKTOB
WIM Y4eOHbIX MCCIEJIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (QU3MKH, COMNPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpHU BBITIOJHEHUH YYE€OHBIX MPOEKTOB M HWCCIECIOBAHUHA paclpeesiaTh
OO513aHHOCTH B TpPYIINIE B COOTBETCTBUHM C IOCTABJICHHBIMHM 3aJayaMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JCWCTBUH, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K konIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABHUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIINYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACHIIMICHHBIM mMap, BIAKHOCTh
BO31yXa, TEMIIEparypa, BHYTPEHHSsS DHEPIUs, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsJl, SJIEKTPUUECKOE T0JI€, TPOBOAHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJIEHHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHUE, KANIWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTau3aiusi (OTBEpJ/ieBaHUE), KUIICHHUE,



Terionepegaya (TEeTIonpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HA MPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHAST UHIYKIIHS)
[0 ONHUCAaHWI0O UX XAaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKPYXaIoleM MHpEe, B TOM Yucie (U3UYCCKHE SIBICHUS B TMPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULIPDHBIE SBICHUS B MIPUPOJE,
KpUCTAJUIBI B mpupojae, uzinydeHue CoiHIAa, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emuH, Jpedd MoroCOB, pOJib MATHUTHOTO TOJISI JJIA KU3HU Ha
3emiie, OJSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MTPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

ONMKCHIBATh U3YyUYEHHBIEC CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOTHI, yJEJIbHAd TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTa
IUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MAIIIMHBI, OTHOCHUTEJbHAS BIIAXKHOCTh BO3AYyXa, JJIEKTPUYECKUN 3apsl,
CUJIa TOKa, JJICKTPUUYECKOE HAIpSHKEHHUE, CONPOTHUBIIEHUE IPOBOIHUKA,
yACIbHOE  CONMPOTHBJIECHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO TPAKTOBAaTh
(bU3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEIWYWH, 0003HAUEHUS W €IUHUIIBI
(bu3MYeCKUX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M TIPOIIECCHI,
WCIOJIb3YSl OCHOBHBIE IIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUU
CTPOCHHMS BEIECTBA, MPUHILUI CYNEPHO3UIMUA MOJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa Jyis ydacTka LeMH, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMsS DHEpPrud, TIpPH ITOM JaBaTh
CJIOBECHYIO (hOPMYJTHUPOBKY 3aKOHA M 3alUCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAKECHUE;

OOBSICHATh (PU3MUECKHUE MPOLECChl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlMid MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTHYECKUX



11aroB ¢ omnopoi Ha 1-2 U3y4YeHHBIX CBOWCTBA (DU3UYECKUX SIBICHUMH,
(buU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIIBI, CBs3BIBArONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX I pelleHus] 3ajJadyd, BBHIOMpATh 3aKOHBI U (QOPMYIIHI,
HEeoOXoauMble JUIsi €€ penieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
$u3MYECKUX METO/MOB, MCIONb3Yys OMHCAaHHE HWCCIEeIOBAaHUS, BBIACIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLICHHBAaTh MPAaBWIBHOCTh NOPsJKa
MIPOBEJCHUSI KCCIIEI0OBaHUs, J€JIaTh BBIBO/IbI;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
(bU3MYECKUX CBOMCTB Tell (KaMWJLUISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/[yXa OT €ero 00bEéMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHUsl TMPH U3IYYEHUH OT LBETa H3Iydaromied (MOTJIONIArOIIei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATyphl KUAKOCTU U
IomaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TE€I W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JIEKTPOJABUTIATENsl MOCTOSHHOTO TOKa): (OPMYIUpPOBATH
pOBEpSEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyOBaHUs, ONMUCHIBATH XO/1 OMbITAa U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh  NOpPSIMbIE  WM3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&JKHOCTA BO3JyXa, CHJIbI TOKA, HAIPSIKEHHS C UCIOJIb30BAaHUEM
aHaAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
OpPYro C  UCIHOJIb30BAHUEM  IMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLAJW IOIEPEYHOrO
CEUEHMS U Y/ICJIbHOTO CONMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYIIEr0 4epe3 TMPOBOJAHMK, OT HaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M MApaJUIEIbHOTO  COEIMHEHMM
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIeAys NPeJIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TIpauUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;



IPOBOANTHh KOCBEHHBIE HU3MEPEHUsS (PU3NUYECKUX BEIMYMH (yAeJbHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTUBICHUE NPOBOJHHKA, padora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHUPOBaTh W3MEPEHMs, COOMpATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJIIO/IAaTh MPaBUIJIa TEXHUKU OE€30MMACHOCTH MU padoTe ¢ 1abOPATOPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACHCTBUA HW3YYEHHBIX MTPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX ONUCAaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, THTPOMETp, MMapoBas TypOMHA, aMIIEpMETD,
BOJIBTMETP, CUETYMK JIJIEKTPHUYECKOW JHEPTUM, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpkl, HarpeBATENbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCITIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJICHUU U HEOOXOIUMBIE
¢uznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIC
npuOoOpbl MO CXEMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX
LeMnel ¢ MocaeA0BaTeIbHBIM U MAapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETeil;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
NPAKTUYECKOTO HCIMOIb30BaHUS (U3MUECKUMX 3HAHUUW B IIOBCEJIHEBHOM
KU3HM 1711 oOecrniedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEE;

OCYUIECTBJISATh MOUCK HHPOpMAMK (U3HUECKOTO COJIEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IYyTEM CpPaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNATH HMHGPOpPMAIUIO, KOTOpas
SIBJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JUTEPATYpPy  (PU3NUECKOrO0 COJIEpKaHMs, CHPaBOYHBIE MaTepHalbl,
pecypcebl cetu HTepHeT, BialeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHMS,
0006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COollep)KaHUsi, B TOM 4YHUCJIE MYOJIMYHO TWPEACTaBIATh PE3YIbTaThl
MPOEKTHOM WJIM HMCCIENOBATENbCKON NIEATEIbHOCTH, MPU 3TOM T'PAMOTHO



UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTH 3a BBINOJHEHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OILICHUBaTh COOCTBEHHBIH BKJIAJl B
NeSATEIbHOCTD TPYIIIbI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJIB30BaTh IIOHATHUSA: CHCTEMa OTCUYéTa, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, Nedopmanus
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CHEKTPhl UCIYCKAHUS W MOTJIOIIECHHU, aib(a, OeTa- U raMMa-u3JIydeHHus,
W30TOIIbI, SIIEPHAS] DHEPTETUKA;

pa3nuuaTh SIBICHUS (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
naJieHue TeJl, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXEHUE, KOJeOaTebHOE IBIKEHHUE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKEHUE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CJOXKEHUE CHEKTpalbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3Ty4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHOW CUCTEMbI, pEaKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LIBETa T,
ONTUYECKHE SIBJICHUS B NPUPOJE, OMOJOTMYECKOE NEeWCTBHE BUAMMOTO,
yIbTPaduOIECTOBOTO W  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha



OpraHu3M 4eJioBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (DU3UYECKUX
SIBJICHUU;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
¢usznyeckue BEMUYMHBI (CpeHSS W MTHOBEHHAs CKOPOCTh Tella TMpu
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHS, CUJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOIO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MEeXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
IIOAHATOTIO HAJ MOBEPXHOCTBIO 3€MJIM, NMOTCHLIHMAIbHAS DHEPIUs CKATOU
IPYKUHBI, KHUHETHYECKas SHEPrus, IOJHAs MEXAaHW4YecKas »SHEpIus,
NEPUOJ U YacTOTa KoieOaHul, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), TP OMUCAHUU
NpaBUIBHO TPAaKTOBaTh (PU3HYECKUH CMBICT HCHOJIb3YEMbIX BEIUYMH,
0003HAUYEHUSA M EIUHMLBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYUMHAMH,
CTPOUTbH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBIEHUS M MPOLECCHI,
WCIIOJB3Yysl 3aKOH COXPaHEHWs JHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,
IOPUHIUO CYNEPHO3ULIUA CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apSAJ0BOTO U MACCOBOT'0 YHCEI
IpU SIIEPHBIX PEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECChl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyaluid NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpPa: BBISABISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
11aroB C ONOpod Ha 2—3 MU3YYEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3aJaud (ONMUparoIIMecs Ha Ccucremy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBUS 3aJauM 3aIllMChIBATh KPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbIE, BHIOUPATh
3aKOHBI U (HPOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHHUs], TPOBOAUTH PACUEThl U
OLICHWBAaTh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYeHUS (PU3NUECKOU
BEJIUNYUHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEANOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh IMOPsAJIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
Pe3yNIbTaThl HAOIIOICHUH U OTIBITOB,;

IPOBOJMUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
dusznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUW MPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHUE CIUIOMIHBIX U JUHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZO0BaHUsl, ONUCHIBATH XOJI OMbITa W  €ro  pe3yJbTaThl,
bopMyIUpOBATH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE W3MEpPSIeMON BeIMUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoiel JUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENBHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCTIOJb30BAaHUEM TPAMBIX HM3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUM 0€3 HayalbHOH CKOPOCTH, NEpUoja
KOJICOaHMI MaTeMaTUYeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEeIOMJICHHs OT yIJia
NaJieHNs): TIUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYEHHOM 3aBUCHUMOCTH
bu3MYecKuX BETUYMH B BUAEC TaONHIl U TPaPUKOB, JI€TIaTh BBIBOIBI 11O
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MUYECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpDEHHE Tella TpHU pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPYXKHUHBI, KOIPPHUIIUESHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuosi KojeOaHWii MaTeMaTH4eCKOro W TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWiIa CcOoOMparoniel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIICIys MPEIJIOKECHHON WHCTPYKIIUH, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI M aHAIM3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIE IPU3HAKUM M3YYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHAas
MOJIEJIb aTOMHOTO S/Pa;

XapaKTepu30BaTh MPUHIMMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha HUX ONHMCAHHUA (B TOM YHUCIHE:
CHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAaHUA O
CBOMCTBaX (PHU3MYECKUX SBJICHUM U HEoOXonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS
NOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U cOOMparouel TuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM I oOecrniedeHnsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 30pOBbI M COOJIOJACHUS
HOPM 3KOJIOTUYECKOTO MTOBEIEHUS B OKPYKAIOILIEH CpeeE;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBIN 3apOC, HAXOAMUTD
NyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOUW MH(OpPMALMU HA OCHOBE
UMEIOIINXCS 3HAHUI U IONOJHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PHU3MYECKOro  CcOAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypchl cetr MHTepHeT, BiageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOIMYHO TPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3YYECHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro pasziena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yéToM O0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1
ya A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Ctpoenun 1
P © petneetsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanu 3
FCCKOC AIBIDKCHHC https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

33 Cuna. B 14 1
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 1 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 2
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgea 2. diiekTpuyeckne 1 MArHUTHbBIE SIBJIEHUS
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 20 1 2
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 0,5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 5,5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 | bu6mmoreka [IOK
) ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 1 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 1
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BO .3 8 1 2
RATHACCKAC BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 1
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 bubmmorexa [IOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 16




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa O PUPOJIE.
SBnenns npupojibl. Duzndeckue
SABJICHUS

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIUUUHbI U UX
U3MepeHue
dusnyueckue BeTUUYUHBI U UX
U3MEpPEHUS

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HayKH U3Y4aroT NPUPOTY.
EcrecTBeHHOHAaY4YHBIN METO
no3HaHus. Onucanue GU3NIecKux
SIBJIGHUM C TTOMOILBIO MOJIeIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAbHOCTD MOJIETA IIApHKa,
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"

Crtpoenue BemiecTBa. OMBITHI,
JTOKa3bIBAIONINE JUCKPETHOE CTPOCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a




B€IICCTBA

8 JIBMIKeHHE YacTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
9 JIBMKeHHE 4acTHIl BEIIESCTBA
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
B3anmocBA3b MEX1y CBOMCTBAMH
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuorexa [JOK
aTOMHOMOIJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
MexaHuueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubnnorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
bu6mmoreka [JOK
13 Ckopoctb. EAUHHUIBEI CKOpOCTH
p A H P https://m.edsoo.ru/ff0a079c¢
14 Pacuer myt 1 BpeMeHH ABMKEHUSI bubmmorexa LIOK
yr p a https://m.edsoo.ru/ff0a0aec4
HNuepuus. 3aKkoH HHEPLIUH.
15 B3aI/II)MoL[efICTBI/Ie TeJ'IpKaK MIpUYHHA bubmmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUXKECHHUSI TEJl
16 IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
1 00beMa Tela I10 €ro IIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue
TUIOTHOCTH TBEPAOTO TEIIA»
18 Pemenue 3amgau no reme "[1noTHOCTH bubnmoreka [JOK
BerecTBa" https://m.edsoo.ru/ff0al23c
19 Cuna xak xapakTepuCTHKa




B3aumoencTus Tei. Cuina
ynpyroctu. 3akoH ['yka

HSy‘IGHI/IC 3aBHUCHMOCTH PACTAXKCHUA

20 (meopmanuu) Ipy>KUHBI OT
MIPUJIOKEHHOMN CUIIbI

21 SBnenue tarorenus. Cuia TsHKECTH
CBsi3b MEX1y CHIION TSAXKECTH U

22 Maccoii tena. Bec tena. Pemenue bubmmorexa LHOK

" " https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuiia TsKecTu

7 Cuna TspKecTH Ha JPYTuX IUIaHETax. bubnnorexa [JOK
DOU3NYECKNE XapaKTePUCTUKU TLIAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK

24 Hsmepernme cu. Jlunamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

2 Bec rena. Hesecomocrs https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX

26 0 OJHOH npﬂifi)ﬁ. ’ bubnmorera [TOK

. https://m.edsoo.ru/ff0ala70
PaBHozeiicTByrOMmIAas cui

7 Pemenue 3agad mo reme
"PaBHonelicTByrOmas cui"

)3 TpeHune CKONBKEHHS i TPEHHE TTOKOSI. bubnmnoreka [JOK
Tpenue B mpupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
N3yueHue 3aBUCUMOCTH CUJIbI TPEHUS

79 CKOJIbXKEHUS OT CUJIbI JaBJICHUS U bubnmoreka [JOK
XapakTepa COIpHUKacarouxcs https://m.edsoo.ru/ff0alcc8
MMOBEPXHOCTEN

30 Pemienue 3a1au Ha onpeneneHne

PABHOJICMCTBYIOIIEH CUIIBI




KonTponbhas pabota 3a nepBoe

bu6mmoreka [IOK

1 ITOJIyroIue https://m.edsoo.ru/ff0alde0
MexaHndeckoe JBIDKEHHE», «Macca,

1 IUIOTHOCTBY, «Bec Tenay,

«I"padnueckoe n300pakeHUE CHIIY,
«Cuabn»

13 Jasnenne. CriocoObl yMEHbBIIICHUS U bubnmoreka [JOK
YBEIUYEHUS [aBICHUA https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD

34 IaBJIEHMS ra3a oT 00bEMa, bubmorexa LIOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenava naBiaeHUs TBEPABIMU
35 Tenilen, mjaKOCTﬂMH u Ir):;aMI/I. 3akoH bubnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )XKUAKOCTH U rase, bu6mmoreka [IOK
BBI3BAHHOE JICMCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlapieHue B bu6mmoreka [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 Coobuatonuecss cocyst https://m.edsoo.ru/ff0a2970

39 I'mapaBamyeckuit mpecc bubmorexa HOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuiaeBoi
JKAJIKOCTHBIN Hacoc
Atmocdepa 3emnu. [puunnel

41 CyIIIECTBOBAHMS BO3TYIIIHON bubnmoreka [JOK

000J109KH 3eMITi. 3aBUCUMOCTD
aTMoc(hepHOro JaBJICHHS OT BBICOTHI

https://m.edsoo.ru/ff0a2b5a




HaJl YpOBHEM MOps

bubmuoreka [JOK
42 Bec Bo3nyxa. ATMocdepHOe naBicHHE
X bep a https://m.edsoo.ru/ff0a2b5a
43 H3mepenne atMoChEepHOTo AaBIICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCHMOCTH aTMOC(EPHOro
44 apJje 0 BBICOTL?HI;, OBHEM bubmorexa [IOK
BJICHUS OT
A AYP https://m.edsoo.ru/ff0a2fc4
MODpst
45 bapomerp-anepous. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo reme "
AtmochepHoe naBieHue"
CHCTBHE *KUIKOCTH M I'a3a Ha
47 210 €HHOE B HUX TEJIO bubmmorexa [JOK
MTOIPY>KEHH .
Py https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
OnpeneneHye BEITATKHBAIONICH CUJIBI,
48 e”Iz: : el Ha TeJo, 1o €HHOE bubmorexa [TOK
HCTB i Ha TeJIo, I YKEHH
A yromt 'y https://m.edsoo.ru/ff0a33fc
B JKHJKOCTb
JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca bu6mmoreka [JOK
49 .. N
Tesa B BOZE OT 00bEMA MOTPy>KEHHOM https://m.edsoo.ru/ff0a3514
B JKHJKOCTb YaCcTH TeJIa
bubmuorexa [JOK
ILraBanue te
>0 JTaBAHHC T https://m.edsoo.ru/ff0a3a96
51 [InaBanue cynoB. /laBieHne TBepbIX
TEJ, )KUIKOCTEH U Ta30B.
57 Pemrenue 3aga4d mo remam: «IIimaBanue bu6mmorexa [IOK

cynoB. Bo3nyxomnaBanuey,

https://m.edsoo.ru/ff0a3654




«/laBneHue TBepABIX TN, KUIKOCTEH
U Ta30B»

JlaBiieHrE TBEPBIX TEJ, )KUJIKOCTEH U

53
razoB
bubmuorexa [JOK
54 Mexanndeckas pabora
P https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
55 MomaocTs. EAuHMIIEI MOIIHOCTH
H FIMFHBE MOTH https://m.edsoo.ru/ff0a3f82
Vpok-uccnenopanue "Pacuér
56 MOIITHOCTH, pa3BUBaeMOM MpU 1
noabéMe 1o Jjiectuune"
57 [IpocTsie MexaHu3mel. Peryar.
PaBHOBeCHE cuit Ha ppryare
bubmuorexa [JOK
58 Prryaru B TexHuKe, OBITY U IPUPOJIE. 0.5
’ Y 1 HpHPOR https://m.edsoo.ru/ff0a478e
59 Pemenne 3amau mo teme «YcioBus bu6mmoreka [JOK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoadduimeHt nonesHoro aeicTust
Mexanusma. Jlaboparopnas pabota
60 . 0.5
«M3mepenne KI1/] HaknoHHOM
TIJTIOCKOCTHY
61 Pemenue 3amau mo reme "Pabora, bu6mmorexa [IOK
MoiHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
MexaHnueckas SJHeprusl.
62 Kunetnyeckast 1 noTeHIIMabHasg bubmmorexa LOK
https://m.edsoo.ru/ff0a4252
SHEPruUs
63 3aK0H COXpaHEHUsI MEXaHUIECKOM bubnmoreka [JOK

SHEPrUuu

https://m.edsoo.ru/ff0a4360




VYPOK-IKCIIEPUMEHT 110 TEME
"JKCcepUMEHTAJILHOE OIPEIEIICHHUE
W3MEHEHUS KUHETUYECKON U

64 . 1
MOTEHIMATBHON SHEPTUU MPU
CKaThIBaHHUHM TeJIa MO0 HAKJIIOHHOM
MJI0CKOCTH"
65 Wrorosast KoHTpOJIBbHASA paboTa 1
66 PesepBuelit ypok. Pabora ¢ Tekctamu 1 bubnuorexa [JOK
o teMe "MexaHnueckoe IBHKeHue" https://m.edsoo.ru/ff0adee6
PeseprHblit ypok. Pabota ¢ Tekctamu
" .. bu6mmoreka [IOK
67 no teme "JlaBneHue TBEPABIX Te, 1
. " https://m.edsoo.ru/ff0a4ffe
YKUJIKOCTEH U Ta30B
PeseprHblit ypok. Pabora ¢ Tekctamu
68 o Teme "Pabora. MomHOCTb. 1
Ouneprus"
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




8A KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KHHETHYECKON TEOPHHU U NX OITHITHBIC 1 bubmmorera [TOK
P https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHJIKOTO B Ta3000pa3HOr0 COCTOSHUIMA |
BEIIIECTBA HA OCHOBE ITOJIOKEHH I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Bxonnas koHTponbHas padbora. 1 1
P P https://m.eds0o.ru/ff0a5800
Kpucrananaeckue u atmocepHbie
6 Tena. CMaunBaHME U KaIWLIIPHOCTD 1 bubnmorera [TOK
' PHOCTD- https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HaATsIKEHUE
7 TermoBoe pacmMpeHne U CKaThe 1 bubmmorera [TOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIepaTypbl CO
8 CKOpPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubnuorexa [IOK

W3MEHEHUS BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60




bu6mmoreka [IOK

10 Bupel reronepenaun
a pei https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
1 HUCIIOJIB30BAHUE TETIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB ¥ MAaTE€pHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonnuectBo TemioTel. Y aenbpHas bubnuorexa [JOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOIro OanaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
SIBnenus ternoodMeHa npu
14 CMEIIMBAHUU XOJIOIHOU U TopsTaeh bubnmorexa LHOK
p https://m.edsoo.ru/ff0a6a98
BOJIbI
Pacuer koaudecTBa TEILIOTHI,
15 HEO0OXOMMOTO JIJIsI HarpeBaHUs Tea
Y BBIICJISIEMOTO UM TIPH OXJIAKICHUN
Pacuer xonuuectBa temia,
16 HEO0O0XO0IMMOTr0 IS HarpeEBAHUS Tella bubmmorexa LIOK
p https://m.edsoo.ru/ff0a6bb0
Y BBIJICIISIEMOTO TPU OXJIAXKICHUU
17 DHeprus ToIMBa. Y IelbHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBepIeBaHUE
18 KPUCTAIMUECKUX TeN. Y aenbHas bubmmorexa LOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS
19 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHACHCALHSL. bubnnorexa [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.

bu6mmoreka [IOK

21 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMoc(epHOTO TaBICHUS
” Onpenenenre OTHOCUTEIIbHOM bu6mmoreka [IOK
BJIQYXKHOCTH BO311yXa https://m.edsoo.ru/ff0a7628
23 Pemenue 3agau Ha onpenenenue
BJIAYKHOCTH BO3/yXa
[IpuHuuUIIBEI pabOTHI TEMJIOBBIX
24 neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPaHUSI
KIIJI TenmoBoro aBurares.
25 TemnoBble IBUTATEIN U 3aIATa bubnnorexa LIOK
o https://m.edsoo.ru/ff0a7c7c
OKpY Karolel cpeibl
26 3aKOH COXpaHEHUs U MIPEBPAILCHUS
SHEPTUH B TEIIOBBIX Mpoleccax
7 TemnoBele sBaeHus. U3meHeHue bu6mmoreka [IOK
arperaTHbIX COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a83f2
73 Onekrpusanus Ten. [[Ba pona bubnmnoreka [JOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a86ae
79 Dnekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsAI0B
30 KontponbHas paboTa 3a mepBoe
MOJTYTOTe
a1 B3aumMopeiicTBue 3apsyKeHHBIX TEIL. bubnmoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
3 DNEKTPUUECKOE MOJIE. bubnnorexa [JOK

HaHpH)KeHHOCTL SJICKTPUYCCKOTO

https://m.edsoo.ru/ff0a8a0a




nosist. [IpuHnmn cynepno3uuuu
BJIEKTPUYECKUX MOJIEN

Hocuremm OJICKTPUYCCKUX 3apsAd0B.

33 DnemeHTapHbIi 3apsa. CTpoeHue
aToMa
34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubmumoreka [IOK
COXpaHEHUs 3JIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBHS €r0
36 cyuiecTBoBaHus. McTouHuku bubmmorexa [OK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleCTBUS DIIEKTPUYECKOTO TOKa bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-koHpepenuus "JlelicTBue
38 NEKTPUYECKOTO TOJIs1 HA TPOBOAHUKYI 1
U JUAJIEKTPUKA"
39 DNEeKTPUYECKUM TOK B METaJlJIaxX, bubnuotexa [JOK
JKHUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota
41 "U3mepeHue u peryampoBaHue CUIIbI 0.5 bubmmorexa [OK
| p Pery’Hp ' https://m.edsoo.ru/ff0agbd6
TOKa
DIIEKTpUYECKOE HAIIPSKEHUE.
42 Bonbt™merp. JlabGopaTopHas pabora 0.5 bubnnorexka [JOK

"N3mepeHue u peryiupoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14




COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA.

bu6mmoreka [IOK

43
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
3aBUCHUMOCTB JIEKTPUYECKOTO
44 CONPOTUBIICHUS TPOBOJIHUKA OT €T0 bubnmoreka [JOK
JUIMHBI, TUIOIAIH ITOMEPEYHOTO https://m.edsoo.ru/ff0aa738
ceyeHus u marepuaia”
3aBUCHUMOCTD CHJIbI TOKA OT
bu6mmoreka [IOK
45 HanpsbkeHus. 3akoH OMa i1 ydacTka
https://m.edsoo.ru/ff0aad44a
Lenu
3aBUCHUMOCTD CHJIBI TOKA, UYILIETO
46 4yepes3 pe3sucTop, OT COIIPOTUBIICHUS bubnnorexa [JOK
pe3ucTopa U HaIpsHKEHUS Ha https://m.edsoo.ru/ff0aa04e
pe3ucrope
47 [TocnenoBarenbHOE M MapaAIIICIBHOE
COEJIMHEHHUS TIPOBOTHUKOB
43 [TocnenoBarenbHOE U MapaAIEIbHOE bu6mmoreka [JOK
COEIMHEHNE NMPOBOIHUKOB https://m.edsoo.ru/ff0aaaS8
Pemenue npo0iemMbl IpUMeHEHUs
49 3akoHa OMa g DIEeKTPUIECKUX bubnmorera [TOK
. p https://m.edsoo.ru/ff0aadle
COEIMHEHUI POBOAHUKOB
Pemenue 3aga4 Ha npuMEHEHNE
bu6mmorexa [IOK
50 3akoHa Oma 1Sl pa3auyHOTO
https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AIEKTPHIECKOTO bubnmnoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
57 Omnpenenenue pabOTH M MOIITHOCTH bubmuorexa [JOK
DJIEKTPUUYECKOTO TOKa https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUYECKHE 1T U MOTpeOuTenn bubnuotexa [JOK




ANEKTPUUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

DIIEKTPUYECKUE 3apsibl. 3apsiKEHHbIC

https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK

54 TeJla U UX B3aUMOJIEHCTBHUA.
. . " https://m.edsoo.ru/ff0abd2c
[TocTOAHHBIN NEKTPUUECKUN TOK
DneKTpUYeCKue 3apsiibl. 3apsKEHHbBIE
55 Tella U UX B3aUMOJAEHCTBUSI buGnnorexa LIOK
. T " https://m.edsoo.ru/ff0abea8
[TocTOAHHBIN MEKTPUUECKUN TOK
56 [TocTossHHBIC MAarHUTHI, UX
B3aMMO/ICHCTBUE
57 Ypok-uccnenosanue "M3yuenue | bubnnoreka [JOK
IIOJICH ITOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe 1osie. MarHuTHOE 1moJie
58 3eMIIi U ero 3HaYCHHE IS KHM3HU Ha bubmmorexa [JOK
https://m.edsoo.ru/ff0acOba
3emiie
OmnsIT OpcTena. MarHuTHoe noJie
59 AJIEKTPUIECKOT0 TOKa MarauTHoe bubmorera [JOK
P https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKH C TOKOM
60 ypok-koH(pepenus [Ipumenenue 05 bubnuoreka [IOK
DJIEKTPOMArHUTOB B TEXHUKE ' https://m.edsoo.ru/ff0ac74a
DNEeKTpOABUTATEIb TIOCTOSIHHOTO
61 Toka. Mcrnonp3oBanue bubmuorexa [JOK
AJIEKTPOJBUTATENIEN B TEXHUUECKUX https://m.edsoo.ru/ff0ac86¢
YCTPOWCTBAX U Ha TPAHCIIOPTE.
OmnsiTel @apanes. 3akoH
62 3JIEKTPOMATHUTHON UHIYKLIHMH.
IIpaBuio Jlenna
63 Onektporereparop. CriocoOs




MOJTYYCHHUS DIICKTPUUECKOW IHEPTUH.
DNEKTPOCTAHIINK Ha BO30OOHOBIISEMBIX
HCTOYHHUKAX SHCPTHUU

"DNeKTpUYEeCKue U MarHUTHBIE

64 " 1
SIBJICHUS
bubmuoreka [JOK
65 nu o 1
TOTOBAT KOHTPOIILHAA paboTa https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. Pabora ¢ Tekctamu | bubnnorexa [HOK
o teMe "TermioBble gBeHUS" https://m.edsoo.ru/ff0acc5e
Pesepubiit ypok. Pabora ¢ Tekctamu
67 o teMe "IlocTosAHHEBIN 1 Bubmorexa ITOK
. " https://m.edsoo.ru/ff0acdc6
BJIEKTPUYECKHUIN TOK
68 PesepBHrlit ypok. Pabota ¢ TekcTamu |
1o tTeMe "MaraurtHsle aBiieHus"
OBIIEE KOJIMYECTBO YACOB I10 63 55

I[TPOTPAMME




8b KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka Koutponbubie I[Ipakrudyeckue
Bcero U3ydeHus:  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopnenu TBEpIOTO, KUAKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPJIOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bu6mmoreka [JOK
5 Bxonnas koHTpOJIbHAS paboTa. 1 1
p p https://m.edsoo.ru/ff0a5800
Kpucrannnueckue u atmochepHbie
6 tena. CMauyuBaHNUE U KaWUIAPHOCTh 1 bubmmorexa [TOK
) P ) https://m.edsoo.ru/ff0a5530
IToBepXHOCTHOE HATSKEHUE
7 TermoBoe paclIMpeHne U CokaTue 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIEpaTypbl CO
8 CKOPOCTBIO TEIIOBOTO JIBUKEHHUS 1
YaCTHIL
9 Buytpennsis sneprus. CriocoOsl ] bubnnorexa [JOK

WU3MECHEHUS BHYTPEHHEW DHEPruu

https://m.edsoo.ru/ff0a5c60




bu6mmoreka [IOK

10 Bunae! rerionepenaun
A pedl https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe
1 HCIOJIb30BAHUE TETJIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MaTepPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonuuectBo TemnoTel. Y aenpHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUEe TEII0BOro HagaHca. bubnnorexa [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
SIBneHus TeruiooOMeHa npu
14 CMEIINBAHUN XOJIOHOU U ropsaei bubnmorexa LHOK
P https://m.edsoo.ru/ff0a6a98
BOJIbI
Pacuer konndecTBa TEIIOTHI,
15 HEO0OXOIMMOTO /IJIsi HarpeBaHMs TeJa
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN
Pacuer konuyecTBa Temnua,
16 HEOOXO0IMMOr0 JJISI HarpeBaHUs Tella bubmmorexa LIOK
p https://m.edsoo.ru/ff0a6bb0
Y BBIJICNIIEMOTO MPU OXJIAKICHUHN
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IInaBneHue u oTBEpIEBAHNE
18 KpHUCTAIIMYECKUX TeJI. Y IeabHas bubmmorera [IOK
p ’ https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
19 [TapooOpa3oBaHue U KOHICHCALINS. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIHUS. bubnnorexa [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




Kunenune. Y nenpHas temiora
napooOpa3oBaHus U KOHJICHCALIUH.

bu6mmoreka [IOK

21 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EepHOTO JTaBICHUS
” OnpeneneHne OTHOCUTENbHOMN bu6mmoreka [IOK
BJIQXXHOCTH BO3/1yXa https://m.edsoo.ru/ff0a7628
23 Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[TpuHIMIBI PAOOTHI TETUIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuratenb BHYTPEHHETO CTOPAHMS
KIIJI TenmoBoro gBurarers.
25 TenoBble ABUTATEIN U 3alIATA bubnnorexa LIOK
. https://m.edsoo.ru/ff0a7c7c
OKPY>KaIOIIEH CpeIbl
26 3aKOH COXpaHEHUs U IPEBPAILLICHUS
SHEPIHH B TEIUIOBBIX MpOIeccax
7 Tennoeie aBiaeHus. amenenue bu6mmoreka [IOK
arperaTHbIX COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a83f2
73 Onektpuzanus ten. [[Ba pona bubnmnoreka [JOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a86ae
79 Onektpuzanus ten. [IBa pona
ANEKTPUUECKUX 3apSI0B
30 KoHnTtponbHast pabota 3a mepBoe
MOJTYTO/THe
a1 B3anmopeiicTBre 3apsyKEHHBIX TEll. bubnmoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
3 DNEKTPUYECKOE MOJIE. bubnnorexa [JOK

HaHpH)KCHHOCTB QJICKTPHUYICCKOTO

https://m.edsoo.ru/ff0a8a0a




nosist. [IpuHnmn cynepno3uuuu
ANEKTPUYECKHUX TOJEN

Hocurenn SJICKTPHUYCCKUX 3apsA10B.

33 OnemeHTapHbii 3apsia. CTpoeHue
aToma
34 [IpoBOgHUKY U THUANEKTPUKH. 3aKOH bubmumoreka [IOK
COXpaHEHU BIEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
36 cyuiectBoBaHusl. MicTouHuku bubmmorexa [OK
ym ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
37 JlercTBHUS DIIEKTPHUYCCKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-koHdpepenuus "/lelictBue
38 JNEKTPUYECKOTO OJIsI HA TPOBOAHUKHI 1
U AUDJIEKTPUKH"
39 DIIeKTPUUYECKHUI TOK B METAJIIaX, bubnuotexa [JOK
KHMAKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKkas 1ernb U €€ COCTaBHbIS
4acTH
Cuna Toka. JIaboparopHas paboTa
41 "N3mepenue u peryaupoBaHUE CUIIbI 0.5 bubmmorexa [OK
\ p perymp ' https://m.edsoo.ru/ff0agbd6
TOKa
DIIEKTPUYECKOE HAIPSKEHNUE.
42 Bonbr™merp. JIabopaTopHas pabora 0.5 bubnnorexka [JOK

"M3MepeHune U peryJIinpoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14




COHpOTI/IBJ'IeHI/IC IMPOBOAHHKA.

bu6mmoreka [IOK

43
VY 1espHOE CONMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
3aBUCUMOCTB AJIEKTPUYECKOTO
44 CONPOTHUBIICHUS TPOBOIHUKA OT €ro bubnmoreka [JOK
JUIMHBL, [UIO1IAIU ITOIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceyeHus M marepuana”
3aBUCHUMOCTH CUJIBI TOKA OT
bu6mmoreka [IOK
45 HanpsokeHus. 3akoH Oma 11 ydyacTka
https://m.edsoo.ru/ff0aad44a
enu
3aBUCHUMOCTD CHJIBI TOKA, UYIIETO
46 4yepes3 Pe3UcTop, OT COPOTUBIICHUS bubnnorexa [JOK
pe3ucropa u HalpsHKEHUs Ha https://m.edsoo.ru/ff0aa04e
pesucrope
47 [TocnenoBarenbHOE U TApAILIIEIHHOE
COCTMHEHUS TTPOBOTHUKOB
43 [TocnenoBarenbHOE U MapaieIbHOE bu6mmoreka [JOK
COE€UHEHMUE IIPOBOJTHUKOB https://m.edsoo.ru/ff0aaaS8
Pemenue npoOnaembl npUMEHEHUs
49 3akoHa OMa 11 SJEKTPUIECKUX bubmorexa HOK
. p https://m.edsoo.ru/ff0aadle
COEIMHEHU I MPOBOJHUKOB
Pemenue 3aga4y Ha npUMEHEHUE
bu6mmorexa [IOK
50 3akoHa Oma JJ1s pa3IugyHOro
https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTH ANEKTPUIECKOTO bubnmnoreka [JOK
ToKa. 3akoH Jlxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
57 Omnpenenenne paboOTHl U MOLTHOCTH bubmuorexa [JOK
DJIEKTPUUYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 DIIeKTpUUECKHE IeTH U MOTPEONTENN bubnuotexa [JOK




AIIEKTPUUYECKOM SHEPTUu B OBITY.
Kopotkoe 3ambixanne

DJIEKTPUYECKUE 3apsiibl. 3apSKECHHbBIC

https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK

54 TeJla U UX B3aUMOJCUCTBUSL.
. . " https://m.edsoo.ru/ff0abd2c
IToCTOSAHHBIN JIEKTPUUYECKUIN TOK
DJeKTpUUYeCKue 3apsiabl. 3apssKeHHbIS
55 Tejla U UX B3aUMOIEHCTBUSA buGnnorexa LIOK
. T " https://m.edsoo.ru/ff0abea8
IToCTOSHHBIN JIEKTPUUYECKUI TOK
56 ITocTostHHBIE MATHUTEL, KX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubnnoreka [JOK
I1OJIEN MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe mojie. MarautHoe moJje
58 3eMI1 M ero 3HadYeHHe JJIs >KU3HU Ha bubmmorexa HOK
https://m.edsoo.ru/ff0acOba
3emite
OmneiT OpcTena. MaruuTtHoe nose
59 2JIEKTPUUECKOTO TOKa MaruuTHoe bubmmorera [TOK
P https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
60 ypok-koH(pepenus [Ipumenenue 05 bubnuoreka [IOK
DJIEKTPOMArHUTOB B TEXHUKE ' https://m.edsoo.ru/ff0ac74a
DIIEKTPOABUTATEINb IOCTOSIHHOTO
61 ToKa. Mcronbs3oBanue bubmuorexa [JOK
ANEKTPOJABUIATENIEH B TEXHUYECKUX https://m.edsoo.ru/ff0ac86¢
YCTPOMCTBAX M HA TPAHCIIOPTE.
Oneitel @apanes. 3akoH
62 ANEKTPOMATHUTHON UHIYKLIHH.
IIpaBuno Jlenna
63 Dnektporereparop. CrocoOs




MOJYYEHHUS DIIEKTPHUCCKON DHEPTUH.
DIIEKTPOCTAHIIUU Ha
BO300HOBJIIEMBIX UCTOYHUKAX

SHEPTruu
"One €CKHe e
64 1 KTp'I:I‘i CKHE U MATHUTHBI 1 1
SBJICHUS
b K
65 HroroBast KoHTpoIbHAs paboTa 1 nomorexa 110
https://m.edsoo.ru/ff0acb14
66 PesepBuelit ypok. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "TersoBbie siBiIeHUA" https://m.edsoo.ru/ff0accSe
PesepBHeIil ypok. Pabora ¢ TekcTamu
67 o teme "[locTostHHBII 1 bubmorexa [JOK
. " https://m.edsoo.ru/ff0acdc6
3JIEKTPUUYECKUNA TOK
63 PeseprHblit ypok. Pabora ¢ Tekctamu |
1o TeMe "MaruuTHbIe sIBJICHHUS "
OBUIEE KOJIMYECTBO YACOB I10 68 55

I[TPOTPAMME




9 A KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbubie IIpakTnueckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
| MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TO4Ka
Cucrema orcuera. OTHOCUTEIBLHOCTD bubanoreka [IOK
2 1
MEXAHUYECKOI0 JIBUKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE npsMoOIMHEIHOE 1 Bu6mmoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE
4 nBkeHue. CpeqHsst 1 MTHOBEHHas 1
CKOpPOCTH
bubmmoreka [IOK
5 Bxonanas koHTposbHas paboTa 1 1
a p p https://m.edsoo.ru/ff0adb18
6 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmmnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCThb MPSAMOIIMHENHOTO
7 PaBHOYCKOPEHHOTO JBIXKEHHS. ['paduk 1
CKOpOCTH
g CBo0Ooguoe magenne tei. OIbIT :
lanunes
PaBHOMEpHOE BUXKEHUE 110
bu6mmoreka IJOK
9 okpyxHocTH. [lepuon u yacrora 1

obparmenus. JInHeitHas U yrioBas

https://m.edsoo.ru/ff0ael176




CKOpOCTH

10 LlenTpOoCTpEMUTENIEHOE YCKOPEHUE
. bubmmoreka [JOK
11 ITepBriii 3akoH HeroTOHA. BEekTOp CHith hitps://m.edsoo.ru/ff0ac6] 2
Bropoii 3akon HerotoHa. bubnunoreka [JOK
12 .
PaBHopelicTByOIIAsA cH1ila https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnaunoreka [JOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bubnuorexa [LIOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebbe
bubnmnoreka IJOK
15 Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau mo teme «Cuna
YIOPYTOCTHY
17 JlaGopatopHas pabota «OnpezneneHue bubmnorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
butmmoreka [IOK
18 Cuna Tperns https:/m.edsoo.ru/ff0af738
19 Pemrenne 3agau mo teme «Cuna Bbubmmoreka ITOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 Pemenne 3agau mo teme "Cuna bubmmoreka ITOK
TpeHUs" https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reMe "3aKOHEBI
71 H C C bu6mmoreka IJOK
BIOTOI:a' 113 yIpyrocti. Luia https://m.edsoo.ru/ff0afb8e
TpeHUs
Cwita TsDKeCTH Y 3aKOH BCEMHUPHOTO
butmmoreka [IOK
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO

naaCHusA

https://m.edsoo.ru/ff0af044




VYpok-koHhepenius "J[BrkeHue Tel

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['aaktuku"

Pentenue 3amau mo teme "Cuiia

24 . . bubnunoreka [JOK
TSYKECTU U 3aKOH BCEMUPHOTO

P https://m.edsoo.ru/ff0af5f8
TArOTeHUS"

75 [IepBas kocMu4eckasi CKOpOCTb. bubanoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
26 &pJioro Tena ¢ 3aKpeIIEHHON 0ChIO bubmmorexa LHOK
TB ro TeJ KpeIIEHHOI 0Ch
P p https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHt cuibl. LleHTp
TSKECTU
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe

27 TBEPJOTO TEJIA C 3aKPETUIEHHOW OCBIO
BpaieHusi. MomeHt cuibl. LleHTp
TSKECTU

73 Pemenne 3ana4 mo reme "MoMEHT Bbubmmoreka ITOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4

29 Pemenne 3agau mo teme "MoMeEHT Bbubanorexa IIOK
cubl. LleHTp TsKecTH https://m.edsoo.ru/ff0b0408
Umnynec Tena. Umnysbe cuiibl. 3aKoH bubmmorexa [JOK

30
COXpaHEHUs UMITYJIbCa. https://m.edsoo.ru/ff0b06ec
Nmmynsce tena. Miynbe cuitbl. 3akoH

31 COXDaHE R e bubnmnoreka [HOK

XpaHEHUsI UMITYJIbCa. YTI "
P yibea. STpyr https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMoJIeiiCTBUE
32 Pemenue 3agau no reme "3akoH bubmmoreka I[TOK




COXpaHEeHUs ummyJbca"

VYpok-koudepenuus "PeakTuBHoe

https://m.edsoo.ru/ff0b096¢

33 JIBUSKEHUE B PUPOJIC U TEXHUKE"
Bu6mmoreka LIOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps://m.c dscl)lo.ru IE0b0aS4
35 PaboTa cHITBI TSKECTH, CHIIBI bubnunoreka [JOK
YIPYTOCTH U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
36 Pabora no cune cuibl, ynpyroctu u
CHUJIE TPEHUS
37 CBs13b SHEPruu U padoThI.
[ToreHunaneHas sHEprus
33 Kunernueckas sueprus. Teopema o Bu6mmoreka [IOK
KHMHETHUYECKOUN 3HEpruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 VYpoxk-koHpepennus «M3yuenue 3akoHa bub6imoreka [IOK
COXPAaHEHUS DHEPTUNY https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe IBUKEHHUE B €TO bubmmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiye KojaeOaHusl. bubnuoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NpyKUHHBINA
MasITHUKHU
44 KonTtponbHas pabota 3a nepBoe bu6imoreka [IOK
HOoJIyroaue https://m.edsoo.ru/ff0b197a
45 IIpeBpalenue 3Hepruu npu
MEXaHUYECKUX KOJEOAHUAX
46 [IpeBpaienue suepruu npu bubnunorexa [JOK




MeXaHNYECKUX KOJeOaHUIX

Mexaunueckue BoiHbl. CBOKMCTBA

https://m.edsoo.ru/ffOblaec
bubnmoreka [JOK

47
MEXaHUYECKUX BOJIH. https://m.edsoo.ru/ff0b197a
Mexanunueckue BojiHbl. CBOMCTBA
48 €XaHHYEeCK ond. IIpomo e bubamorexa LHOK
MEXaHUYECKUX BOJIH. JIbHBIE U
poA https://m.edsoo.ru/ffOb21fe
MONEPEYHBIE BOJIHBI
Ypok-koHpepennus "MexaHuyeckue
49 BOJIHBI B TBEPOM Tene. CelicMuueckue
BOJIHBI"
50 3ByK. PacnipocTpanenue u oTpaxkeHue
3BYyKa
VYpok-uccnenosanue "Habnronenue
51 3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"
57 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YapTpazByk u bubaunoreka [JOK
UHOPa3BYK B IPUPOJE U TEXHUKe" https://m.edsoo.ru/ff0b23ca
54 3aKoHBI COXpaHEeHHs. MexaHuuecKue bu6imoreka [IOK
KoJIe0aHUs ¥ BOJHBI. https://m.edsoo.ru/ff0b25{0
55 DJIEKTPOMArHuTHOE MOJIE.
DNIeKTPOMarHUTHBIE BOJTHBI
56 DNIEKTPOMarHUTHOE TOJIE. bu6mmotexa [IOK
ONEeKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-konpepenuus "[kana
bu6mmoreka IJOK
JIEKTPOMArHUTHBIX BOJTH.
58 3JIEKTPOMA 0

Hcnons3oBanne OJICKTPOMAarduTHBIX

https://m.edsoo.ru/ff0b2fe6




BOJIH JIJI1 COTOBOM CBA3U"

Ypok-uccnenosanue "M3ydenue

butmmoreka [IOK

59 E’:};P:)CHT;;“;E%i‘;ﬁﬁ?f;ﬁ;gg:c https://m.edsoo.ru/ff0b2c6e
Pemenue 3agau Ha onpeneneHue

60 YacTOThI U JAJIMHBI 3JIEKTPOMarHuTHOU
BOJIHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.

61 CxopocTts cBeTa. BomHOBBIE cBOICTBA bubmoreta LIOK
cBeta https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuneitHoe

62 pacupocTpaHeHue cBeTa. 3aTMEHUs bubmmorexa LIOK
Cosmma 1 Jlymsi https://m.edsoo.ru/ff0b3658
3aKOH OTpa)K€HUs CBeTa. 3epKaia. BuGmorexa LIOK

HOJIMOT

63 g:;ilc{:l{eni[af]j:"rza MPHMCHCIHE 3aKoHa https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenne cBeta. 3akoH bubnmorexa [JOK
[IPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpEHHEE OTpaKEHHUE CBETA.

65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO Bubanorexa [IOK

https://m.edsoo.ru/ff0b3c5c

OTpaXeHUsI B ONTHYECKHUX CBETOBOAAX
3aBUCUMOCTb yTJia MPeJOMIICHHS

66 CBETOBOI'O JIy4a OT yIJla aJcHUsI Ha
rpanuiie "Bo3gyx-crekiao""
VYpok-koudepenuus "McnonapzoBanue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHAs CBS3b"

68 JIna3el. OnTHyeckas Cuiia JTUH3bI bubnnorexa [JOK




https://m.edsoo.ru/ff0b3f2c

bub6mmoreka [JOK

69 [TocTpoenne n300paXKeHUH B IMH3AX hitps://m.edsoo.ru/f0bddda
Ornpenenenne POKYCHOIO PaCCTOSIHUS
70 pedl CKO oy 6 P i bubmuoreka [IOK
¥ OIFTAHCCKOR CHIRL CODHpAIOMEE https://m.eds0o.ru/ff0b4206
JIMH3bI
Ypok-koH(pepenmus "OnTudeckue Bbubmmoreka [JOK
71 "
JIMH30BBIE TPUOOPHI https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubamorexa IOK
- 9P https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "JlegexTrl 3peHusl.
Kak coxpanutsb 3peHue"
Pa3znosxenue 6enoro cBeta B CIEKTP.
Omngitel HetoTona. CnosxkeHue Bbubmmoreka ITOK
74
CIEKTPaJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
75 Paznoxxenue 6enoro cBera B CIEKT bubmmorexa LIOK
a3I07KCHHC DEJIOTO CBE chiekipe. https://m.edsoo.ru/ffOcOe2a
VYpok-npaktukyM "BoiaHOBBIE CBOWCTBA
76 CBeTa: AUCIepcHsi, UHTEpPEepeHIus U
nudpakius"”
OmnsiThl Pesepdopaa u muianerapHas bubmuorexa [JOK
77
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue v noriouieHue cBera
79 atomoM. KBauThbl. JInneluaTs bubmotexa LIOK
OMOM. ’ © © https://m.edsoo.ru/ff0c144c
CIIEKTPhI
bub OK
80 PagnoakTHUBHOCTE. nomorexa I

https://m.edsoo.ru/ff0c1550




bubmmoreka [JOK

81 PAIHOAKTHBHOCTS H €5 BiEt https://m.edsoo.ru/ff0c1672
Ctpoenue atomHoro siapa. Hykinonnas bubnunoreka [JOK
82
MOJECIb https://m.edsoo.ru/ffOc18ac
33 PannoakTuBHBIE IPEBpaALICHUS. bubanoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ffOclal4
Pemenwne 3agau mo teme: bubmmoreka ITOK
84 n n
PagnoaktuBHBIE ITpeBpallieHU https://m.edsoo.ru/ffOc1b4a
85 [lepuon nonypacnana
Vpok-koHpepenmnus "PagrnoakTuBHBIC
86 I/IZSI eHI/I:Ib BpH I;I one Mﬂe WIHE buomrorexa HOK
ye | PHPOJIE, MEAMIHIE, https://m.edsoo.ru/ff0c2126
TEXHHKE
SlnepHblie peakiu. 3aKOHbI
87 C(;HX paHeHIEI);I 3au;1 OBOI'0 U MaccoBOTO brbmmorexa LIOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
DHeprusi CBsI31 aTOMHBIX s1ep. CBs3b bubaunoreka [JOK
88
MacChbl U DHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3amau mo reme "Snepueie
peakuun"
90 Peakuuu cuHTE3a U IeneHUs Iep. bubnuoreka IIOK
Ucrounnku sneprun CoiHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
91 Wrorosast KoHTpOJbHASA paboTa
O06o00menne. DIEeKTPOMarHUTHOE TIOJIE.
92 DJEKTPOMarHUuTHHIC BOJIHBI bubmmorexa LOK
FICKTP JTHPL https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"
O600611eHne. DIeKTPOMArHuTHOE TOJIE.
93 DIIeKTPOMarHUTHHIE BOJTHBI.

KBauToBrie gsBienus"




bubmmoreka [JOK

" d "
94 O06061enue."B3aumoneicTeie Tei 1 hits://m.edsoo.ru/ff0c245a
O6o0menue. Pemenne pacueTHBIX U
05 1 bubaunoreka [JOK
KauCCTRCHHEIX 33/1a1 [0 TCME https://m.edsoo.ru/ff0c2572
"TerutoBble npouecch”
O6o06menne. Pemenne pacyeTHBIX U
96 KadyecTBEHHBIX 3a7a4 1o teme "KIITJ] 1 bubmorexa HOK
A o https://m.edsoo.ru/ff0c2a22
TEIUIOBBIX JBUTATEIEH
O6o06menne. Pemenne pacyeTHBIX U
97 KadecTBEHHBIX 3a7a4 1mo teme "KIITJ] 1 bubmorexa HOK
A https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTaHOBOK"
bubnmoreka IJOK
" "
98 O060061enne."CBEeTOBBIE IBICHUSI 1 hitps-/m.edsoo.ru/f0c2c52
[ToBTOpenue, 0606meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 bubmioreia LIOK
CKC 0 TeMe 0 https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKeE"
[ToBTOpenue, 0606menue. Padota ¢
100 TexcTamu 110 Teme "Konebanus u 1 bubmmorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 06061menue. Padota ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubanorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTropenue, 0600meHue. Padora ¢
102 TekcTaMmu 110 TeMe "KBanToBas u 1
anepHas pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 16

[NPOT'PAMME




9 b KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
| MexaHudeckoe JBHKEHHUE. 1
MarepuanbHas TO4Ka
) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubmmoreka [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE
4 nBikeHue. CpeaHsst © MTHOBEHHas 1
CKOpPOCTH
bu6mmoteka IIOK
5 Bxonnas koHTpOIBHAS paboTa 1 1
A P P https://m.edsoo.ru/ff0adb18
6 [IpsiMonmHEeHOE paBHOYCKOPEHHOE | bubnmnorexa [JOK
JIBOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOIMHENHOTO
7 PaBHOYCKOPEHHOTO JBIKeHUs. [ 'paduk 1
CKOpOCTH
2 CBoOoaHoe majienne Tea. OmbIThI ]
Tanunes
PaBHOMEpHOE IBMKEHHE TTO
p but6mmoreka [IOK
9 okpyxHocTH. [lepron u yactora 1

oOpamienus. JIuneiHas u yriaosas

https://m.edsoo.ru/ff0ael76




CKOpOCTH

10 LlenTpOoCTpEMUTENIEHOE YCKOPEHUE
. bu6nmoteka [IOK
11 [Iepssiii 3ak0oH HproToHa. BekTop cuiibl hitps://m.cdsoo.ruw/ff0ac6] 2
12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3amau Ha mpuMeHEHNE bubmmoreka [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 C 3 r Bbu6nunoreka LIOK
118 YIPYTOCTH. SaROM & yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau o reme «Cuta
YIOPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bubnuoreka [JOK
JKECTKOCTH NPYKUHBD https://m.edsoo.ru/ff0ace28
18 C bubnuoreka [{OK
w13 TpeHuA https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bu6mmoreka IIOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 Pemenne 3agau mo teme "Cuna but6mmorekxa [IOK
TpeHus" https://m.edsoo.ru/ff0af8be
Pemenne 3amad mo Teme "3aKkOHEI
21 o é? C bubmuorexa [{OK
HOTOI;Ia' Hia ynpyroctu. Luna https://m.edsoo.ru/ff0afb8e
TpEeHUs
Cuiia TSKeCTU U 3aKOH BCEMUPHOTO
p bubnunorexa LIOK
22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

mageHust

https://m.edsoo.ru/ff0af044




VYpok-koHhepenius "J[BrkeHue Tel

23 BOKPYT IT'PABUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['aaktuku"
Pentenue 3amau mo teme "Cuiia
24 TSKECTH U 3aKOH BCEMUPHOTO bubmorexa OK
. P https://m.edsoo.ru/ff0af5f8
TSATOTCHHS
25 [TepBast kocMHuueckasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
26 TBEPIOTO TeNa C 3aKPETUIEHHON OChIO bubmorexa OK
P P https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHt cuibl. LleHTp
TSDKECTH
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe
27 TBEPJOTO TEJIA C 3aKPETUIEHHOW OCBIO
BpaieHusi. MomeHt cuibl. LleHTp
TSDKECTH
73 Pemenne 3ana4 mo reme "MoMEHT bu6nunorexa LIOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
79 Pemenne 3agau mo teme "MoMeEHT bu6nmorexa LIOK
cubl. LleHTp TsKecTH https://m.edsoo.ru/ff0b0408
Umnynec Tena. Umnysbe cuiibl. 3aKoH bu6muoreka [JOK
30
COXpaHEHUs UMITYJIbCa. https://m.edsoo.ru/ffOb06ec
Nmmynsce tena. Miynbe cuitbl. 3akoH
31 COXpaHEHUs UMITyJIbca. YTIPyroe u bubmorexa HOK
P yipea. YHpyr https://m.edsoo.ru/ff0b07fa
HEYMpPyroe B3auMOICHCTBHE
32 Pemenue 3agau no reme "3akoH bubnuorexa [JOK




COXpaHEeHUs ummyJbca"

VYpok-koudepenuus "PeakTuBHoe

https://m.edsoo.ru/ff0b096¢

33 JIBUSKEHUE B PUPOJIC U TEXHUKE"
Bbu6mmotexa [JOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsofru/ff0b0a84
35 PaboTa cunbl TSKECTH, CHIIBI bubnunoreka LIOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
36 PaGora no cume cuipl, ynpyroctu u
CHUJIE TPEHHUS
17 CBs13b SHEpruu U paboTHI.
[loTeHumanbHas FHEPrus
18 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 Ypok-koHpepennus «M3ydenue 3akoHa bubmuoreka [JOK
COXpaHEHUS DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHIKEHHUE U €0 bu6nmorexa LIOK
XapaKTepUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromiue KoneoaHus. bubnmnorexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBIN
MasiTHUKU
44 KonTponbhas pabota 3a nepBoe bubmuorexa [JOK
[OJIyroJiue https://m.edsoo.ru/ff0b197a
45 [IpeBparienue snepruu npu
MEXaHHUYECKUX KOJIECOaHUIX
46 [IpeBparnieHue sHEPTrUU IpH bubnuoreka [JOK




MeXaHNYECKUX KOJeOaHUIX

Mexaunueckue BoiHbl. CBOKMCTBA

https://m.edsoo.ru/ffOblaec
bubnunoreka LIOK

47
MEXaHUYECKUX BOJIH. https://m.edsoo.ru/ff0b197a
Mexanunueckue BojiHbl. CBOMCTBA
48 MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1 bubmorexa OK
P https://m.edsoo.ru/ffOb21fe
MONEPEYHBIE BOJIHBI
Ypok-koHpepennus "MexaHuyeckue
49 BOJIHBI B TBEPOM Tene. CelicMuueckue
BOJIHBI"
50 3ByK. PacnipocTpanenue u oTpaxkeHue
3BYyKa
VYpok-uccnenosanue "Habnronenue
51 3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"
57 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YapTpazByk u bubnmnorexa [JOK
UHOPa3BYK B IPUPOJE U TEXHUKe" https://m.edsoo.ru/ff0b23ca
54 3aKoHBI COXpaHEeHHs. MexaHuuecKue bubmuoreka [IOK
KoJIe0aHUs ¥ BOJHBI. https://m.edsoo.ru/ff0b25f0
55 DJIEKTPOMArHuTHOE MOJIE.
DNIeKTPOMarHUTHBIE BOJTHBI
56 DNIEKTPOMarHUTHOE TOJIE. bubnuotexa [JOK
ONEeKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-konpepenuus "[kana
bubnunorexa LIOK
58 3JIEKTPOMAarHUTHBIX BOJIH.

Hcnons3oBanne OJICKTPOMAarduTHBIX

https://m.edsoo.ru/ff0b2fe6




BOJIH JIJI1 COTOBOM CBA3U"

Ypok-uccnenosanue "M3ydenue

bubnunoreka LIOK

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
5 (ora" https://m.edsoo.ru/ff0b2c6c
MIOMOILIbI0 MOOWIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOThI U JAJIMHBI 3JIEKTPOMarHuTHOU
BOJIHBI
DeKTpOMarHuTHasl IpUpoa CBETa. B OK
. nonroTeKa
61 CxopocTts cBeTa. BomHOBBIE cBOICTBA 1
https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku cBeta. [IpsiMonuneitHoe Bu6 OK
nonoTeKa
62 pacupocTpaHeHue cBeTa. 3aTMEHUs a
C P https://m.edsoo.ru/ffOb3658
osiHIa U JIyHbI
3aKOH OTpa)K€HUs CBeTa. 3epKaia. Bu6 OK
nonmoTexa
63 Pemienue 3a1au Ha MpUMEHEHNE 3aKOHA 1
https://m.edsoo.ru/ff0b38c4
OTpPa)KE€HHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubmmnoreka HOK
[IPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. Bu6 OK
nonoTexa
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO H
https://m.edsoo.ru/ff0b3c5c
OTpa)KEHHUS B ONITUYECKUX CBETOBOAX
3aBUCUMOCTb yTJia MPeJOMIICHHS
66 CBETOBOI'O JIy4a OT yIJla aJcHUsI Ha
rpanuiie "Bo3gyx-crekiao""
VYpok-koudepenuus "McnonapzoBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTUyecKkas cuiia JIMH3bI bubnuotexa [JOK




https://m.edsoo.ru/ff0b3f2c

bu6nmoreka [IOK

69 [Moctpoenne n3o0pakeHu B TMH3aX
https://m.edsoo.ru/ff0b444a
Ornpenenenne POKYCHOTO PACCTOSIHUS
P . ory P . bu6nmoreka [IOK
70 Y ONITUYECKOM CHIIBI COOMpPArOIIIeH
https://m.edsoo.ru/ff0b4206
JIUH3BI

71 Ypok-koHpepenius "OnTuiyeckue bubnmnoreka HOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [IOK

https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepenius "JlegexTrl 3peHusl.

Kak coxpanutsb 3peHue"
Paznosxxenue Genoro cBeta B CIEKTP.

74 OmneiTel HetoToHa. CriokeHne bubnnorexa [IOK
CIIEKTpaJbHBIX L[BETOB. /ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa

bu6mmoteka IIOK

75 Paznoxxenue 6enoro ceera B CIEKTpe.

P https://m.edsoo.ru/ffOcOe2a
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBa

76 CBeTa: IUCIepCcHsl, UHTEpPepeHus U
mudpaxius"

77 Omneiter Pe3epdopa u muranerapHas bubnmnoreka [JOK
MOJENb aToMa https://m.edsoo.ru/ffOc12a8

78 ITocrynarter bopa. Moaens aroma bopa
Hcnyckanue v NOrjomnieHre cBeTa

. bubnuoteka [JOK
79 aroMoM. KBantbl. JInuHeidarsie
https://m.edsoo.ru/ff0c144c
CIIEKTPbI
80 PamnoakTUBHOCTE. bu6mmorekxa [IOK




https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI bubnmorexa LHOK
A A https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro sipa. Hyknonnas bubnmnoreka HOK
MOJEIb https://m.edsoo.ru/ffOc18ac
23 PanroakTuBHBIE TPEBpaALICHUS. bubnmnoreka HOK
H3oTtonsl https://m.edsoo.ru/ffOclal4
24 Pemienne 3aga4 mo teme: bubnunoreka LIOK
"PaanoakTuBHBIE TTpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuona monypacmnana
VYpok-koH(pepennus "PagnoakTHBHEIE
86 1/1331 eHI/I;(Ib Bpn UpOJ€e, MEIUIINHE bubmorexa HOK
yi | PHPOIE, MEAMIHHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 cox paHeHESI 3apsIA0BOTO U MacCOBOIO bubnmorexa OK
P A https://m.edsoo.ru/ffOc1c58
qucel
28 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b bubnmnorexa [JOK
Macchl U DJHEPTUHA https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3amgau no reme "fAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. but6mmorekxa [IOK
Ucrounuku sneprun ConHLa U 3BE3NT https://m.edsoo.ru/ffOc1e88
91 Hrorosast koHTpOIBHAS paboTa
O0o001enne. DIeKTPOMArHUTHOE MOJIE.
92 DIIEeKT OMaI‘HI/ITHLIepBOJ'IHLI bubmmorexa TOK
p | ' https://m.edsoo.ru/ff0c223e
KBanrtosnie aBnenus
93 O06o00menne. DMeKTPOMAarHUTHOE TIOJTE.

3JI€KTpOMaI‘HI/ITHBI€ BOJIHBI.




KBauToBrie sBienus"

bubnunorexa LIOK
4 0600 "B I " 1
? ODIICHHE. "BIaUMOACHCTBHIE T hitps://m.edsoo.ru/ff0c245a
O6o06menue. Permenne pacueTHBIX U
95 Ka4eCTBEHHBIX 3a7a4 I10 TEME 1 bubmorexa LIOK
) At https://m.edsoo.ru/ff0c2572
TennoBsie mporecchl
O6o06menne. Pemenne pacyeTHBIX U
96 KaueCcTBEHHBIX 3a11a4 1o Teme "KIIJ] 1 bubmorexa [IOK
A on https://m.edsoo.ru/ff0c2a22
TEIUIOBLIX JBUTATEIEH
O6o06menne. Pemenne pacyeTHBIX U
97 KaueCcTBEHHBIX 3a11a4 1o teme "KIIJ] 1 bubmmorexa [TOK
o https://m.edsoo.ru/ff0c2b30
JIEKTPOYCTAHOBOK
bubmuoreka [{OK
98 00600 MC " 1
ODIICHHE. "L-BETOBLIC ABJCHHA https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06061menue. Padota ¢
99 TEKCTaMH 110 TeMeE "3aKOHBI 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTrOopenue, o6o0mmenue. Padora ¢
100 Texkcramu 1o teMe "Koiebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenwue, o6o6meHne. Pabora ¢
101 TCKCTaII:\)/[I/I o TeME {'JéBeTOBLIe 1 bubmmorexa TOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 110 TeMe "KBantoBas u 1
sanepHas Gpusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 16

[TPO'PAMME







MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbLHO MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pa3jindaTrb SABJICHHUA IO OINHMCAHHUIO HX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUUECKYIO 33/a4y B y4eOHYIO, BBIJCIAThH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

1.4

ONKCHIBaTh H3YYEHHbIE CBOHCTBA Tel M (U3MYECKHUE SIBICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaTb (U3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3NUECKUX BETUYMH, HAXOIUTh (OPMYIIHI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

L.5

XapaKTCpPU30BaTh CBOMCTBa TCII, (I)PBPI‘ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIlliMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh TNPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 JorM4yeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMyIbl, CBS3BIBAIONINE (PU3UUECKUE BEIUYMHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUCbiBaTh KpPaTKOE YCIOBHE, IIOACTABIATH
¢u3nueckre BeTUUMHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUISl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTH IPH MTOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJJOBAHUS  BBIICIATH
MIPOBEPSEMOE MPEIIIOI0KEHUE (rumoresy), pasnyarh u
MHTEPIPETUPOBATh IOJYUYEHHBIM pPE3yJabTaT, HaXOAUTb OLIMOKU B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

IPOBOJUTH OIBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (QopMmynHpoBaTh  IpOBEpsieMble
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH NPSIMbIE U3MEPEHHUs] C HCIOJIb30BAHWEM AaHAJIOrOBBIX U
U(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUU Y4EOHOTO HCCIEIOBaHUS, COOMpATh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUS, CIENYs NPEITI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yNbTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpaHKOB, eJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIe0BaHUS

1.13

MMPOBOAWUTL KOCBCHHBIC H3MCPCHHA (1)I/ISI/I‘-I€CKI/IX BCJIMYHH, CIICOys
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINNOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a0b0paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTb  IMPUHIIUIIBL )IGP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh MPUHIHUAIIBL HCﬁCTBHH HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM n

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUsS (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOT0 TOBE/ICHHSI B OKPYXKAIOLIEH cpelie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUUH W TMyTEM CpPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISETCS MPOTHBOPEYMBON HIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHusl HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YHCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIEOBAaHUM, HpU STOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUBNYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTH4dCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (PU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalldd TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (I)I/I3I/I‘{eCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3alauu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4¥l 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHMs] 3a7aud, BbIOMpaTh 3aKOHBI U (HOpPMYIbI,
HEoOXOoMuMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3Ha4YeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITOJIB3YS OMMMCAHUEC UCCIICAOBAaHNM, BBIACIIATD
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble

NPENINOoNIOKEHNUs, coOUpaTh  yCTAaHOBKY M3  MPEAJI0KEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (GPU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HCCIECIOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOMH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BHUC TaOJUIl U TPadUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30I1acHOCTH 1810)51 pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCIEAOBATEIbBHBIM W IapalIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003Ha4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LICTIEH

IOPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHs O€30macHOCTH TpU  OoOpalleHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO ITOBCACHUA B Opr)KaIOH_ICﬁ cpeaec

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLIEIATh HH(POPMALUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCTOJIb30BaTh TPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B APYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITECIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(U3UKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTalue

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIUTH 3a BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

pas3indaTtb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SIBJICHUC
pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHUpeE, B TOM YUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NECPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B yqe6HyI0, BBIACIIATD

CyILIECTBEHHbIE CBOMCTBA (MIpU3HAKU) GU3UUYECKUX SIBJICHUN

1.4

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TE€I M q)HSquCKHe SABJICHUS,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYHHBI, IIPpU OIMUCAHUU [IPABUIIBHO
TPAKTOBATbH @HSHHGCKHﬁ CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAUCHHS U CANHUIBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOJAUTH (I)OpMy'J'IBI,

CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSI/I‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIb3YsA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTHh O0BSICHEHUE U3 2
— 3 JOrMYecKHX IIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiate pacu€THble 3ahauu (omuparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYIbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHUA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIUME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (DOPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl U OLEHHBATh PEATUCTHYHOCTH

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINYMHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONMMCAHUEC HCCIICIOBAHHA, BbIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAThI Ha6HIO,Z[eHI/II>’I " OIIBITOB

MPOBOANTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

MPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompefieNisis CpeAHee 3HAaueHHWE H3MepseMoil BenuuuHbl (PokycHoe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATh BBHIOOP cCIocoba

U3MepeHus (M3MEPUTEIBHOTO MpHoopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM MPSMBIX M3MEpPEHUH: MIaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CleAys IpPEeIIOKEHHOW HMHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1a60paTOPHBIM 000PYI0BAHUEM

pasnyaTh OCHOBHbBIE MPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoIuMble

¢uznyecKrue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOKCTB, MU3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-IPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KM3HU g oOecriedeHus: 0e30MacHOCTH Tpu  OOpalieHuu ¢
npruOopaMy U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

OCYIIECTBIISATh MOUCK MHPOPMAIHU (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMocTosTensHO (OpMYIHpys TOMCKOBBIM  3ampoc,
HAaXOJUTh IYTH  ONpPENENCHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu HHTepHer; BiameTts npuémMamu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMKA U3 OJHON




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UUECKOrO
coJlep)KaHusl, MyOJIMYHO IPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN MTOHATUNHBIN anmnapar u3y4acMoro paszaena
(GU3MKH U CONPOBOXIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4&ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpeesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 3a BBIIOJIHECHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA

1.1

®uszuka — Hayka O Ipupone. SIBieHus npUpPOABL.
dusnyeckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenWuUHBL.  V3MepeHune — QuU3MUECKUX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrtecTBeHHOHay4yHBII METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABUKCHHE THIIOTE3,
AKCIIEPUMEHT 10 IPOBEPKE TIHIOTE3, OOBSCHEHHE

Ha6moz[aeMor O SABJICHUSA
Onucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTiueckue paboThI:

##H#Parf##113MepeHne paccTOSIHUM.
###Par###lI3mepenue 00bEMa KUIAKOCTH M TBEPAOTO
Tena.

###Par###OnpeneneHue pa3MepoB MallbIX Tell.
##H#Parf##l13mepeHne  Temrneparypsl IpH  ITOMOLIU

KUJIKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

2.1

###Par#H##CTpoeHNe BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepel.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

###Par### ]| pmxenne YACTHII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHUS  YacTUIl C  TEeMIepaTypoM.

BbpoyHnoBckoe nBuxenue, mupdysus

2.3

B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




###Parf#H###ArperaTHple COCTOSHUSI BEIIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3anmocBA3b MEXJy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCToNIb30BaHueM ¢Gotorpaduit).

2.6 #H#HPar###ONbITEI o HaOII0ICHUIO TEIJI0BOTO

pacCIIMpPEHHUs Ta30B.
###Par#H##OnbITEL 10 OOHAPYKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
#H##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacu€r nmytm u BpeMeHH
JBUKECHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Partt## InotnocTs BemiectBa. CBA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BbEMa BellecTBa
3.5 Cuia Kak XapaKTepUCTHKA B3aUMOACUCTBHS TEI
16 Cuna ynpyroctn u 3akoH ['yka. M3mepenue cunbl c
' MOMOIUIbIO JUHAMOMETpA
37 ###Parf##SIBnenne Tarorenus u cwia Tsokectd. Cuna
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
13 Cuna tpenusi. TpeHHe CKONBXEHUS U TPEHUE MOKOA.
' TpeHune B npupoie U TEXHUKE
19 ##H#Par###CloKeHre CUJl, HANpaBICHHBIX [0 OJIHOMI
. npsMoid. PaBHoIeCTBYIOIIAs CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWiIss u Tak gainee). OnpenerneHue cpeaHen
CKOPOCTH CKOJIB)XEHUS Opycka WM IIapuka 110
HAKJIOHHOM  1uiocKkocTH. OnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOIUE
3aBHCHUMOCTB pacTshkeHus (aedopMariiu) mpyXKHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJIbl TPEHUSI CKOJIBKEHHUS OT Beca Tejla U

XapaKTepa COIMpUKaCarOmUnXCAa HOBerHOCTeﬁ

dusnuecKkue sBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

Texauueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

+ YBEJIUYECHUS TABICHUS
49 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMIIepaTyphbl
43 [lepenaya naBneHus: TBEPABIMU TEJNAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCKHE MaIlIMHBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 IMuapocraTudeckuit mapagokc. CooOIIaronmecs CoCcyabl.
['mppaBnnyeckre MEXaHU3MBbI
ATtmocdepa 3emnu u atMocdepHoe fasieHue. [IpuunHbl
45 CyIIIECTBOBaHUS BO3AYIIHOW 000moukn 3emin. OmbIT
' Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 N3mepenue armocdepHoro napieHus. I[IpuGopsr s
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
[eiicTBHe XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BeiTankuBawomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTpYKEHHOH B JKMIKOCTb YacTH Tela.
OnpenenieHre BBITAIKMBAIOIIECH CUJIbI, TEHCTBYIOIIECH Ha
TE€no,  MOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKMBAIOIIEH CHUIIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOIIECH
CHJIBI, ACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPY>KEHHOW B JKUJIKOCTh YAaCTHU TeJla U OT IJIOTHOCTHU
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIN
KOHCTPYMpPOBAaHUE  JIOJAKM M  OlpeAelieHne €€

TPYy30IO0IbEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSAHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHusMm, IJIaBaHHC

pBIO

4.11

TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHnnueckas MOIIHOCTb
53 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' II0CKOCTh. [IpaBuiio paBHOBeCHs pblyara
54 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKy
«3onoToe  mpaBwio»  MexaHUKU.  KoadduumeHt
5.5 ITOJIE3HOTO NENCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenmanpHast YHEPTUM TEJa, OTHATOTO HAJ 3eMIIEN
5.7 Kunernyeckas sHeprus
sg [TomHast MexaHHWUYECKas PHEPTUs. 3aKOH HM3MEHEHHS M
' COXpaHEHHsI MEXaHUYECKOI SHEepruu
5.9 [TpakTuyeckue paboOTHI:




###Par###Onpenenenue pabOThl CUJIBI TPEHUS TpHU
pPaBHOMEpPHOM JBM)KCHHM Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciaoBHM  paBHOBeCHUs
peruara. HMsamepenue KIIJI HakIoOHHON TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKOM YHEPTrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BeKa
TexHuueckue YCTpOHCTBA: pblyar, TMOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBbITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
61 TEOPUM CTPOEHHUS BemlecTBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MIOJIOKEHHSI MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucrtamnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KHJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOPHH
6.4 CMaunBaHUe W KallWJUISIPHBIC STBIICHUS
6.5 TemoBoe paclIupeHue u cxaTue
66 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETIOBOTO JIBMYKEHHSI YaCTHUI]
67 Buytpennss sueprust. CiocoObl H3MEHEHUs] BHYTpEHHEH
' SHEpruu: Terionepeaya 1 copepiieHue padoThl
6.8 Bunsl Tennonepenauu: TEIONPOBOJHOCTh, KOHBEKIUS,




U3JIy4eHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTANTNYECKUX BEILIECTB.
. VY ienpHas TEaoTa NaBJICHUs
[TapooOpa3zoBanue u  koHaeHcauus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
H#H#HPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
##H##Par#H##OnbITEl IO  BBIPALIUMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
###Par###OnpITel 10 HAONIOACHHWIO  TEIJIOBOTO
617 pacCIIUpPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

###PartH##OmnpeneneHue naBlieHUs] BO3ayXa B OayuioHe
HImpuIia.

###Parf##0OnbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIAXKICHHUSI.

###Par##] [poBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON




6.18

TpyOKe OT TeMIeparyphl.

###PartH##Habmonenne M3MEHEHUS BHYTpPEHHEH
SHEPTHM Tejla B pe3yJbTare TeIuionepeaadn U padoThI
BHCIIHUX CHUIL.

###Par##llccnenoBanre SBJICHUS TEIIOOOMEHA TpH
CMEIIMBAHUU XOJIOTHOU U TOpsUeH BOJBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

###Par###OnpeneneHue yIEIbHON TEIIOEMKOCTH
BEIIECTBA.

###Part##ccnenoBanue mpoiecca UCIapeHus.
#H#Par#H#Onpenenenue  OTHOCUTENIBHOM  BJIa)KHOCTH
BO3/TyXa.

#H##Parf##0Onpenenenue yaelbHOW TEIUIOTHI IJIABJICHUS

Jbaa.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, I[PUMEpHI
HCIIOIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOHHA,

ABUTAaTCJIb BHYTPCHHETO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
BzaumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEJIaMH)

73 Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUYECKOTO

noss. lIpyHOUnD cyneprnosunuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
Onektpuueckass nenb. Cuna ToKa. ODJIEKTPUUYECKOE
7.8
HaIpsDKEHUe
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[locnenoBarenbHOE W THapajyIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTKkoe 3aMbIkanue
[TocrossuHble MarHuThl. B3auMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruuTtHOe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
16 OmneIT Dpcrena. MarHuTHOE MOJe PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TMOJIA HA MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSHHOTO TOKa. Vcmoms3oBaHme
' JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHcHopTe
7.18 OnbiTel  ®@apaned.  SBieHHE  BIEKTPOMATHUTHOMN




naaykiuu. [Ipasuno Jlenna

DIeKTpOreHeparTop. CriocoOsr MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COTIPUKOCHOBEHUH.

HccnenoBanne pAelcTBUS DJIEKTPUUECKOrO IIOJIA Ha

MIPOBOJHHUKY ¥ TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON IIEMH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perympoBaHue HAMIPSHKCHHUS.

HccnenoBanme 3aBUCHIMOCTH CHJIBI TOKA, HYIIETO Yepes3

PE3UCTOp, OT COMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOr0 CEYeHHs U MaTepuara.

IIpoBepka mpaBwia CJHOXEHHS HANpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CUJIbl TOKA MpHU MapajyieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NEKTPUYECKOTO TOKA, HIYLMIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOTO  TOKa,
BBIJIEJISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHuTOB MpU
uxX o0beAMHEHUM U  pasjencHuu. VccremoBaHue
JENCTBUS DJIEKTPUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI




B3aHMOl[€I>'ICTBI/I$I KaTyllKyu ¢ TOKOM U MarHvuTa OT CHJIbI
TOKa MW HaAIIpaBJICHUA TOKa B KaTYIIKC. HSy‘IeHI/IC

I[CP'ICTBHﬂ MArduMTHOTO II0JII Ha HIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCICOJOBAaHHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHHUA

HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE Toje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TIOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoMCTBa: 3JEKTPOCKOIN, aMIEepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruw,
ANEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COAECPHKAHUS
paszznena
MEXAHUWYECKUE ABJIEHUA
MexaHuueckoe JBWKEHHE. MarepuaibHas TOUKA.
51 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE
##H#Par##HepaBHOMEpHOE NPAMOJIMHENHOE JBUKECHHE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb Tejla  IpHU

HEPaBHOMEPHOM JBHKECHUU




Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

8.5
JIBUKCHHE
8.6 ###HPar###CBo00nHOEe nanenue. OnpITel [ammies
###Par###PaBHOMEpPHOE JIBMOKEHHUE 110 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluHeitHas u yriaoBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertuii 3akon HeroToHa
8.11 HAHParfH##1 [puHIMN cyneprno3uuu CUi
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Par#H###Cuna TpeHus: cuia TPEHUS CKOJIBXEHMUS,
8.13 CHJIa TPEHUS MTOKOSI, IPYTHE BUJIBI TPEHHUS
#H##Parf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOIO
819 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaeHUS
IBwxenne  miaHer  Bokpyr  Connma.  Ilepsas
815 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
8.16 oo
#HPar##PaBHoBecre TBEPIOro Tena C 3aKpEIIEHHON
817 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. I3mMenenue umnynbca. UIMnynsc cuiibt
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 Hi#HPar#H#PeakTuBHOE ABM)KEHUE
8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb
PaGora cun TsxkectH, ymnpyroctd, TpeHus. CBs3b
822 SHEPrUuu U paboThl
[loTrenumnaneHast dSHeprus Tena, MOAHATOTO Hal
823 MTOBEPXHOCTBHIO 3eMIIH
8.24 ITorenumanpHas YHEPTUs CKATOU MPYKUHBI
###Par###Kunernueckass  sHeprusa.  Teopema o
8.2 KMHETUYECKON SHEPTUU
8.26 ###Par###3akoH coXpaHEeHUsI MEXaHUYECKOW SHEPTUU




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHEl CKOPOCTU CKOJIBXKEHMsI Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OnpeneneHne yCKOpeHUs Tena NPU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIB)KEHUHU 0€3 Ha4aJIbHON CKOPOCTH.
IIpoBepka THIOTE3BI: €CAM IPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadyaJIbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMaJbHOTO JaBieHud. OrnpezneneHue
KodpuuueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TpYXHHBL. OnpeneneHne padboOTHl  CHIIBI
TPEHHMsT TpU PABHOMEPHOM JIBWJKEHUM Tela 10
TOPU3OHTAILHOW TOBepXHOCTU. OmnpeneneHne padOTHI
CWIBl  YOPYrOCTH  INpU  HOObEME  Ipy3a C
WCIIOJIb30BAHUEM  HEMOABM)KHOTO M TMOABHXKHOIO
0JI0KOB

@u3nyecKue SBIEHUS B MPUPOJE: MPWINBBI U OTJIMBBI,
nBukeHue IuiaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JBUKEHHE KUBBIX OPIraHU3MOB

TexHnueckue  ycTpoWCTBa:  CHUAOMETP,  JaTYUKHU

ITOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUsI, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUH: TIePHO/I, YaCTOTa, aMIUTUTY/a
92 Maremarnueckuit u MIPY’KUHHBIN MasITHUKHU.
' [IpeBparenne sHepruu npu KoiaedaTeTbHOM ABHKEHUN
03 3aryxaromue KosnebaHus. BbIHYXIeHHbIE KoyeOaHUs.
' Pe3onanc
Mexanndeckre BOJHEL. CBOHCTBAa MEXaHMUYCCKHX BOJIH.
94 [IpononpHbie W monepeyHble BOMHBL. J[JIMHA BOJHBI U

CKOpOCTH €€ pacnpocTpaHeHHs. MeXaHHYeCKHe BOJHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['poMKOCTb 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa
9.6 WndpasByk u yapTpa3zByK
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Ilepuona  KosebaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToThl W Ilepuoja  KosebaHui
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
NPYKHHHOTO MasTHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHsl. I3mepenue yckopeHus cBoOOOIHOTO NaieHUs
dusnueckue SBJICHUS B NPUPOAE: BOCHPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSACCHHME, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
99 TexHudeckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [kana 31eKTPOMarHUTHBIX BOJH

10.3 OnexTpoMarHuTHas npupoja cBera. CKOpOCTbh CBeTa.

' BonHoBBIE CBOlCTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3yueHue CBOMCTB  DIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ousnyeckue SBICHUS B MpHUpPoAE: OHUOIOTHYECKOe

10.5 JEUCTBHE BUJIIMOTO, yIAbTPapUOIETOBOTO u
PEHTI€HOBCKOI'O N3JIy4eHUI

10.6 Texnuueckune YCTpOMCTBA: HCIIOJIb30BAHUE

QJICKTPOMArHUTHBIX BOJIH JJIL COTOBOM CBSI3H




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA
11.2 [IpssMOnMHENHOE pacpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAXKEHHUE CBETA
11.5 JIunza. Xop j1yyel B IMH3€
116 OnTnueckast cuctema ¢oroanmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'maz kak omnTtudeckas cucrema. bin3opykocTs H
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OmnbiTel HptoTOHA.
' CrnosxeHue ciekTpajabHBIX 1IBETOB. Jlucnepcus ceeTta
[IpakTuueckue padbOTHI:
#H#HPar###ccneqoBanue 3aBUCUMOCTH yria
OTpa)XEHUs CBETOBOTO JIy4ya OT yIJIa MaJeHHUsL.
###Par##H#113ydeHne  XapakTepUCTHK  H300paKeHMs
IpeIMeTa B IJIOCKOM 3epKalle.
#HHtPar###ccienoBanue 3aBUCHUMOCTHU yria
MIPEJIOMJIEHUSI CBETOBOTO Jiyda OT yIJla MaJeHus Ha
119 TPaHULE «BO3JIyX — CTEKIION.
' ###Par#Ht#lonyyenne u300pakeHUH € MTOMOLUIBIO
coOuparoIen JTMH3HI.
###Par###Onpenenenue (POKyCHOTO pacCTOSHHUS U
OINITUYECKOM CHJIBbI COOMparOIeH TMH3BI.
#H##Par##H#OnbITEl 110 pa3loXeHuio Oeloro ceera B
CHEKTP.
###H#Par####OnbITEl 10 BOCHPUATHIO LBETA IPEIMETOB
P UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIBTPHI
Oduznyeckue sABiIeHUS B npupone: 3atMeHus ConHua u
11.10 JIyHbl, 11BE€Ta TeN, ONTHYECKHE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paayra, MUPax)
11.11 TexHnuueckue YCTPOMCTBA: OYKH, TIEPUCKOII,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBLGIE ABJIEHUA
121 OmnbiTel Pezepdopna m 1utanerapHas MOAETb aroma.
' Moaens aroma bopa
122 Hcnyckanne W moriomeHue cBera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3nydeHHs
124 Crpoenne aromHoro sgpa. Hykinonnas Monens
' aTOMHOTO sapa. M3oronsl
125 PanuoaxkTuBHble npeBpaieHus. llepumon momypacmana
' aTOMHBIX SI7IEP
126 SnepHple peakuuy. 3aKOHBI COXPAHEHHUs 3apsilOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. McTouHuku sHepruu
' CoiHIa u 3BE3]
12.9 Snepnas osHepretuka. JlecTBHE — pagMOAKTUBHBIX
' U3JIy4EHU! Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3IIy4EHUS.
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY MyTH (110 poTOorpadusim).
N3mepenue paaroakTuBHoOro poHa
®usnueckue SBICHUS B INPHUPOAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE M3IIYUYCHUE MPUPOIHBIX MHUHEPAJIOB,
NEICTBUE PAaJUOAKTUBHBIX H3IyYEHUH HA OpraHU3M
YeJoBeKa
1212 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ A03UMCETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TO03HAaBa€MOCTH SBJICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBUYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HpUPOABI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHHUCE,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Binanenne ocHOBamMu MOHSATUHWHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W UCIOJB30BaHUE WX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U

MMpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

MCTIONB3Ys (PU3UIECKUE BETUIHHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO TIIO3HAHUS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOTO TpynAa: HaOMroAeHHe (QU3HUECKUX
SIBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLWH, OMHUCBHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PM3NUECKUX BEITUUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 HMHCTPYKIHMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MTOIPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  JKCHEPUMEHTAIbHBIX  MCCIEJOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEJICTABIAThH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yUYUTHIBATh [TOTPELIHOCTH, JeJIaTh BHIBO/IbI IO PE3yibTaTaM

HCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX MPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yucjlie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpMYyJbl, CBsS3bIBAaIONIUE (PU3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoOXoauMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPpOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BeTMYNHBI, TOJIYYEHHON IPU PEIIeHUH 3aja4n

YMmenune XapaKTCpU30BaTb IMMPHUHIOMUIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YyA 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXoauMble (QHU3HMUECKUe




3aKOHOMEPHOCTH

10

YMeHue HUCHoJib30BaTh 3HAHUS O (U3MYECKUX SBJICHUAX B
IOBCETHEBHOM JKM3HM Juig  oOecriedeHus: O€30MacHOCTH  IpH
oOpamienun ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneIT TIOHMCKa, TpPeoOpa3oBaHUs W MPEACTaBICHUS HH(DOpMAIMH
(bu3NYeCcKOro coaep>KaHus C HCIOJb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHUE OLEHHUBATH JIOCTOBEPHOCTh
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIOMIOJTHUTENbHBIX ~ MCTOYHUKOB,  yYMEHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YeOHBIX 3aJaHWil HAyYHO-TOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJIEpKaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpChl CETH
WutepHer; BrnageHue 0a30BBIMH  HaBBIKAMH  NPEOOPA30OBAHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaThb COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IO ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIUH CKOPOCTH, IPOEKIUU
IIEPEMELICHNs], IIyTH, KOOpAMHATHl IIPU PABHOMEPHOM IPSAMOJIMHEHNHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJMHATBl Tejla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSAMOJIMHEWHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynbl Il MPOCKLUUU IMEPEMELIEHUs, NPOCKUHUU CKOPOCTU U IPOCKLHU
YCKOPEHMS IPU PABHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHUMOCTH OT BpPEMEHM MJIi NPOCKLIUU YCKOPEHHUS, MPOEKIUU
CKOpPOCTH, IIPOEKLUHU IIepEMELICHUs, KOOPAUHATBI IIPH PAaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUKEHHUH
CBobonHoe nazeHue. PopMysibl, ONKMCHIBAIOIIME CBOOOJHOE MaJeHHE Tena 110
1.5 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPEHHMS,




1.6

IOPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKopoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpyxkHocTH. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

LentpoctpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

YCKOPCHUSI. CDopMyna JJIsT BBIYUCIICHUST YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. II10THOCTB BemiecTBa. q)opMlea JJII BBIYUCIICHHUA TITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHue Cuil
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha

TCIIO0

Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:

Fry=-Fi

1.12

TpeHHe IIOKOA U TPEHUC CKOJILXXCHUS. dDopMyna JJId BBIYUCIICHUA MOJAYJISA CHIIbL

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMHpHO@ TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®dopmyna a7si BBIYUCICHUS CUJIBI TSKECTH BOIHM3H moBepxHocTH 3emnu: F = mg.
JIBmxenue maneT Bokpyr Comnnia. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIS SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanunueckas MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI1 BBIYUCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJisi BEIMUCIEHUS MOTEHIIMAIbHOU




SHCPTrUU TCJid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. Dopmyiia Jisi 3aKOHA COXPAHEHUS
MEXaHMYECKOM HEepPTruu B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpamenne MexaHUIECKOW YHEPTUH IPU HATWIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poryar. Mowment cunsi: M - Fl.
YcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna a7l BEIYUCICHUSI JaBJICHHs TBEPAOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyna s BEIYUCIICHUS TaBICHHUS BHYTPH XKHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JEHCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanne CYAOB 1 BO3AYXOIIAaBAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYAa, MEPUOJ W YacToTa KoJjeOaHWi.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEUYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB U BbBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CPEIHEH CKOPOCTH JBHXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHus Opycka Npu ABM)KEHHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUN MPYKUHHOI'O MasiTHUKA; MOMEHTAa CHJIBI, JEHCTBYIOLIETO Ha phlyar;
paboThl CWJIBI YNPYrocTH IpPU MOABEME TIpy3a C MOMOILIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YaCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHIIBI
OT MAcChl Teja; CUIbI TPEHUS CKOJIBXEHUSA OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOZia MOBEPXHOCTH; CWJIBI YIPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
negopMaluu MpYXKUHBI, YCKOPEHUsT OpycKka OT Yrjla HakJIOHA HaIlpaBIISIOICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJICOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHoJa KoJieOaHU HUTSAHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pblyara

Qusuueckue ANeHUs 6 npupode: TIPUMEPHl IBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro HaBieHUS Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPEHUSA, AOWHAMOMECTpP, I[IOAIIMIIHUKH, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

H€HOIIBPI)KHBII7[ 6J'IOKI/I, HaKJIOHHAsA IIJIOCKOCTb, MPOCTHBIC MCXAaHU3MbI B GBITy,

131 COOOMIAIONIUECs COCY/Abl, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apEeoOMETp, HXOJOT,
HCITOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucranmmaeckue u amopdHbie Tena

55 JBwxkenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCcTHI[ C

' Temneparypoil. bpoyHoBckoe aBmxenue, nuddyzus

2.3 CMmauyuBaHue U KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe pacuiupeHue U cxaTue

2.5 TermoBoe paBHOBECUE

Y Buytpennsas sHeprus. PaGora u Teronepenauya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN YHEPTUHU

2.7 Buap! Teronepenayn: TEIIONPOBOIHOCTh, KOHBEKITUS, U3ITyUCHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEmNIOTHL. Y AelbHAst
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPrUU B TEIUIOBBIX MpoOIEccax. YpPaBHEHUE TEIJIOBOTO
OajaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHuWe BHYTpPEHHEH SHEpPruM B IMpoliecce

510 WCTIApEHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napoobpazoBanus: L = Q/m

2.11 Brnaxxnocts Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEHW DJOHEPIUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHH}I}I OHEPIUsA CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntume! padoTs! TermaoBbix ABuratenei. KI1JI remioBoro asurartess

Ilpaxmuueckue pabomul

H3mepenue ynenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (QUKCHPOBAHHOM
MacCchl, B KOTOPYHK) OMNYIIEH HArpeTbld UIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/IAHHOT'O HArpeThiM LMJIMHIPOM, IOCJE OMYCKAaHHMS €ro B BOJY KOMHATHOU
TEMIEPATypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYyXa; YACIbHOM TEIUIOTHI
IJIaBJIeHUs Jbpfa. MccinenoBaHue M3MEHEHHMs TEMIIEpAaTypbl  BOABI  IPU
pa3JIMYHBIX YCJIOBHUAX; SIBICHUS TEIJIOOOMEHA NpPU CMELIUBAHUU XOJOIHOU U

ropsiueit BOJbI; MpoIecca UCIapEeHHS

2.16

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaIlUJIIAPHBIC
SABJICHUST B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3JEKTPUUECKHUX 3apsA0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh 3nekTpuueckoro mnoid.  [IpuHnmn
CYINEPIIO3UINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU

3.6

[TocTossHHBIN AIEKTpUYECKU TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y IEITbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R = pl/S
13 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
ITocnenoBarennbHOE COEIMHEHNUE POBOIHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHbIe COSTMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenmna:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
113 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35ekTpoMarauTHor nHAyKuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
H3mepeHne  3IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B MPOBOJHUKE

(pe3ucTopsl, JaMIouka), OT HAMPSKEHUS Ha KOHIIAX MPOBOHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJAN €0 MOIEPEYHOI0 CEUCHUS U

YACIBHOTO COIIPOTUBJIICHU.




HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIO0BATCIIBHOM
COCIMHCHHUH IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OpPraHM3MOB, MAarHUTHOE MoJie 3eMiid, Apei( MoioCcoB,
POJIb MATHUTHOTO TIOJISI JIJIS1 )KM3HU Ha 3emiie, MOJSIPHOE CUSIHUE
Texnuueckue ycmpoiuicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJIBTMETpP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), IIEKTPUYECKUE
pEeOXPaHUTENH, SJICKTPOMArHUT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEL. [lIkana s5ekTpoMarHuTHRIX BOJTH
3.20 JlyueBas mognens cBeta. [IpsiMonnHeliHoe pacpoCcTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
324 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
. muH3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue mprudopsI
Ipaxmuuyeckue pabomul
###Par###lI3Mepenne ONTUYECKON CHUIIBI COOMpAroIed JUH3BI;, (POKYCHOTO
paccTosiHusL coOuparoliei JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MPEAMETa U
M300pakeHHs, Korja MpeaMeT pacroyiokeH B JBOWHOM (OKycCe), TOKa3aTels
3.26 MIPEJIOMIIEHUS CTEKJIA.
###Par###lccnenoBanue cBoWCTBa M300paXKeHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHHUsT (POKYCHOTO PACCTOSHHSI JBYX CII0)KEHHBIX
JIWH3; 3aBUCUMOCTH yTja MPEJIOMJICHUS CBETOBOTO Jy4da OT yria MajeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
327 Qu3zuueckue sasneHusi 6 npupoode: 3arMmenHuss ComHna u JlyHbl, 1BeTa Te,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoiicmeéa: OYKH, TIEPUCKOIN, ¢doToammapar, ONTHUYESCKUE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuun anbga-u Oera-




pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [nanerapuas Mmonens atoma

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuona nmonypacnaja aTOMHBIX SITEP

4.5 S nepuble peakuuu. 3aKOHBI COXPAHEHUSI 3aPSA0BOI0 U MACCOBOI'O YMCET
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBINA (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyU€HUE NPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIbHBIN J03UMETpP, Kamepa

Bunbcona, sanepHas s3HEpreTruka
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