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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Ttakxke ¢ yuérom padoueil nporpammel Bocniutanus 1 Konuenuuu
npenojaBanus yueoHoro npeamera «Ousnkay.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOIIMXCSd W OpraHU3alUi0 H3yYEHHUS
¢u3MKUM Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEJAMETHBIM pe3yiIbTaTaM OOYUYCHHS, a TAKXKE
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHre yueOHoro Marepraia
1o rojgam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroImMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka SBIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, MOCKOIBbKY (pH3nUYecKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHEH B pusnueckoit reorpadueii, BHOCUT
BKJIaJ B €CTECTBEHHOHAyUHYI0 KapTHHY MHpa, MpPEJoCTaBiseT Haubosee sCHbIC
o0pasipl MPUMEHEHHUsT HAYYHOTO METOJAa MO3HAaHMs, TO €CTh CI0Cc00a MOTyUYeHHUs
JIOCTOBEPHBIX 3HAHHUM O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuyenne ¢usmkn Ha 0a30BOM ypOBHE TMPEAINONaraeT OBJaJCHUE
CIIEYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHMUS,

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH HayYHOTO MCCIICIOBAHNUS;



HHTCPHPETUPOBATH JaAHHBIC U NCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA AJIA
IMOJTYUYCHH BLIBOOOB).

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOTPAMMBI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJI¢ TTO3HAHUSA ¥ (DOPMHUPOBAHUE
UCCIIeIOBATEIHLCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BUTHS JIPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TIPEACTABICHHMA O  BO3MOXHBIX  cdepax  Oymyien
po(eCCHOHAIBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3HMKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKG:HI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs pPCIICHHUEM CIICAYIOIUX 3a1a4.

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJOB pENICHHS NPOCTCHINUX pacdyeTHhIX 3amad C
UCTIOJIb30BaHUEM bu3IYecKnX MOJIEIIEH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIOIHSATD OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOopMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
Cc ¢u3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3MUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yUeHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Hejeno), B 8 kiacce — 68
yacoB (2 yaca B Heaenmwo), B 9 kmacce — 102 wyaca (3 waca B HEHEINO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHJIATENbHBIM, YUUTEIh JI€TAeT BHIOOp NpPH MPOBEICHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIHUcKa 3KCIEPUMEHTANbHBIX 33JaHHM, MpeiaraeéMblx B pamKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBnenus npupoasl. DPU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, DIEKTPUUYECKNE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTecTBeHHOHAYUYHBIM METOJ] TMO3HAHUS: HAOJIOJIEHHE, IMOCTAHOBKAa HAYYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. Onucanue GU3NIecKuX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPU IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JNaTYrKa TEMIEPATypPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIe BHICOTA
IycKa.

IlepBoHayabHbIEC CBEJACHUA O CTPOCHUH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoil. bpoyHoBckoe nBwkenue, mauddysus. BzanmMoaelicTBue YacTHIl
BEILIECTBA: IPUTSIKEHUE U OTTAJIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMmocBs3b MeXay CBOMCTBaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnnyeckoe JBUXEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBneHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIC
o0beMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapHvKa B KUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
NPY>KUHBI OT TPUIOKEHHOW CHIIBI.

5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsI ra3a OT oObema, Temmneparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00bEMA MOrpyKEHHOM YacTH Teja

Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIOBHE IJIaBaHUA TEJl: TUIABAHUE UIIW NTOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TENa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOH B
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AKUJKOCTh YaCTHU TENa.
2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
NENCTBYIONIEH Ha TEJO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.
PaGoTa u MOIIIHOCTH. DHEPrHUs.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocTbie MexaHW3MBI: pblYar, OJOK, HAKIOHHAas TUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuiio» Mexanuku. Koaddunnent noneznoro neiicteus (nanee — KI1/1) mpocTteix
MexaHu3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanudeckass »Heprusa. KuHernueckas ¢ INOTEHUUANbHAs SHEPIUsl.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPrUu B MEXaHUKE.

Jemoncmpayuu.

1. [IpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Omnpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJia 110

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHS pbluara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

TemioBblie sIBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTIepe1au U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULIUH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOABUTATENb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsII0B.
[IpOBOTHUKH U JUBIEKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopencTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
. MozenrpoBaHre MarHUTHBIX TMOJIEN MMOCTOSIHHBIX MarHUTOB.

L X N ok~ WD E
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre u peryMpoBaHue CUJIbI TOKA.

N3mepeHne u peryrupoBaHre HAIIPSIKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUS TIPOBOJHUKA OT €ro JJIUHBI, IUIOMIATU IOTEPEYHOT O
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHre MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTYIIKX ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue aeiicTBUS MarHUTHOTO TTOJIS HA TIPOBOJHHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHs W HaNPABJICHUS HMHAYKLIMOHHOIO
TOKA.
9 KUIIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoinHelHoe JBukeHue. CB0OOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m wactora oOpalieHws.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HeroroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUXKEHHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
IMOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHas SHEeprus CxKaTou NnpyxuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHHUS Tejla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTE€l W TPACKTOPHUI NBMXXEHUS OAHOTO U TOTO K€ Teia
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenune cKopoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmonenne MmexaHU4eCcKuX SIBICHUM, TPOUCXOIAIINUX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenne cpenHeld CKOPOCTH CKOJIbXKEHHUs OpycKa WIM JIBUKEHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HAa4aJIbHON CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kodhPUIIMEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS TP PAaBHOMEPHOM JIBH>KEHUU Tea MO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HEMOJBHKHOTO U MOJIBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

MexaHuuyeckue KoJie0aHusl U BOJIHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBONCTBA MEXAaHUMYECKMX BOJH. I[IpomoneHble U
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI U CKOPOCTh €€  PaclIpOCTPaHECHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpakenue 3Byka. MHPpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tea 1O ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.

HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHune YacToThl W Mepuojia KoJeOaHWH MaTeMaTUYECKOTO
MasiTHUKA.

S L T

2. Ompepenenue 4acTOTHI U Miepruoa KoieOaHui MPYy>KMHHOTO MAasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh TEpuoaa  KoyieOaHUM
NPYKUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHue ycKopeHusi CBOOOTHOTO TaCHUSI.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MoJie.  DIJIEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.



Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
TenedoHa.
CBeToOBbIC SIBJICHUS.

JlyueBags  Mmopmenbp  cBera.  Mcroynukum — cBera.  IIpsaMonuHeinHoe
pacnpoctpaneHue cpeta. 3atMeHusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBera. VICmonb30BaHUE TOJHOTO BHYTPEHHETO OTPaXEHHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B muH3e. OnTudeckas cuctema (poroarmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpunuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa NMpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMMOCTH yIJla OTPa)KEHHUS CBETOBOTO Jiyya OT yrijia
NaJCHUS.

2. W3yuenue xapaKTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCMMOCTHU yTJla MPEJIOMJIEHUSI CBETOBOIO Jiyda OT yria
NaJIeHUs Ha TPAHUIIE «BO31YX—CTEKIIO».

4. Tlomyuenne N300paKeHUM C IOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMNBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJCHUHU Yepe3
LIBETOBBIC (PUIIHTPBL.
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KBaHTOBBIE SIBJICHHS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. HykimoHHas wmoxaens aroMHoro sgpa. HMsoronbsl.  PaamoakTtuBHBIE
npeBpaienus. [lepuos monypacmajga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sneprun ColiHIla U 3BE3 .

Anepnas sHepreruxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojopoaa.

4. HabGnronenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus NpupoHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOAYTH TIPEAHA3HAYECH I CUCTEMAaTU3aIIH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke i MOJITOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY 3K3aMEHY 10 (Du3MKe g 00YyJarolmUXCs, BBIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS MOCTHKEHHUE TPEIMETHBIX H
METalpeJIMETHBIX  IJIAHUPYEMBIX  PE3yNbTaTOB  00y4YeHUs, GopMHpyeTcs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMNIMANBHO AEATETLHOCTHBIN XapakTep IaHHOTO pa3/ieia peaanu3yercs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;

MCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBAaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAYYHBIE OCHOBBI HanOoOJee BaXHBIX JOCTHKEHUNW COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, NPAKTUYECKOTO MCIIOIb30BAHUS PA3IMYHBIX UCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IPEBPAILECHUS M COXPAHEHMS BCEX HM3BECTHBIX BUIOB
DHEPTHH.

Kaxnmas w3 TemM [OaHHOrO MOAYJS BKJIKOYAET OSKCHEPUMEHTAJIbHOE
uccienoBanue o0oOmaromero xapakrepa. Moaynb 3aBepiiaeTcs NpOBEIEHUEM
JUArHOCTUYECKOM M OLIEHOYHON paboThI 32 KypC OCHOBHOT'O 0011IeT0 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKJIE€HUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHUI
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT' 0 MO3HAHUS

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5)  dopmupoBaHusi  KyJAbTYPbl  310pPOBbSI M  IMOLIHMOHAJLHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3alMu, TOpoJa, Kpas) TEXHOJIOTUYECKOM U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3y4YEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHUU IJIs pEelIeHUs 3ajad B
o0JlacTh OKpy>Xarolel cpenpl, MIAHUPOBAHUS TOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE IJI00ATLHOT'O XapaKTepa AKOJOTHMUECKUX MPOoOIeM U MyTed ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICWCTBUU TMpPHU BBINOJIHEHUH HWCCIACAOBAHUN U

NPOEKTOB (U3UUECKOW HANpPaBIEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeSITEbHOCTD;

e - MOTPEeOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUMU, B TOM 4uciie POpMyTUpoOBaTh
UJIeH, MOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUSX;

e - OCO3HaHME JE(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
buzuky;

e - [UJAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpPEMJICHME aHAJIM3UPOBAThH U BBIABIATH B3aUMOCBSI3U IIPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OILIEHKa CBOMX JEHCTBUM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX IJTI00AJIBHBIX ITOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS POTpaMMBI 110 (pH3UKE HAa YpOBHE OCHOBHOT'O O0IIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Yy4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIaCCU(DHUKAIIMKA, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B pacCMaTpUBAaEMbIX (pakTax,
TAHHBIX U HAOMIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHH, BBIJBUTATh THUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKHE AeCTBUS.

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
Gu3nuecKkuii SKCHIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha TPUMEHUMOCTh U  JOCTOBEPHOCTh HH(POpPMAILIUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIBUTAThH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpPOCHl TIPH MOUCKE U
orObope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KomMmyHuKkaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

B X0/ie OOCYXJCHHsI y4eOHOTO MaTepuala, pe3yibTaToB J1ab0paTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd W TOJJIepKaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTAaBJSITh CBOU CYXKACHUS C CYXICHHSIMHU JPYTHX YYaCTHHKOB
auanora, OOHaApPYKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYATbHOM
paboThI pU PELIEHNH KOHKPETHON (PU3UUECKOI MPOOIIEMBbI;

OPUHUMATh LEJIM COBMECTHOM NIESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ JMOCTWKEHHUIO: pACIpEeNesaTh poJiM, OOCYXAAaTh IPOLECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATENIHHO CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUA.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTSI pereHust (GU3NISCKUX 3HAHUI;

OpUEHTUPOBATHCS B  PAJNMMUHBIX  MMOAXOAAX MPUHATHUS  PELICHUM
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3NUECKON 3a7auu WIIH
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHUH;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSACHATh TPUUMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYyallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATHh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa WU AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
pU3HABATh CBOE MPABO HA OMMUOKY MPHU pelieHnH GU3HNUECKUX 3a7a9 I
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kiacce peIMETHbIE PE3Y/IbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHUE W  XUMHYECKHE  SBIICHUA,
HaAOJII0IEHUEe, SKCIIEPUMEHT, MOJI€Nb, TUIOTE3a, €IMHULBI (DUIUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BemiecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, IUIACTUYECKAasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh siBiaeHUs (Auddys3us, TEMIOBOE IBUKEHUE YacTHI] BEIIECTBa,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalleHUs, Nlepeaya AaBieHUsl TBEPAbIMU TEIAMU, )KUAKOCTIMHU U Fa3aMu,
aTMoc(epHOE [aBlieHHE, IUJIaBaHHWE TeJ, MPEBPALIECHUS MEXaHHYECKOU
SHEPI'uM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uuciie (U3MYECKUEe SBJICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJoBeKa, MPU 3TOM MEPEeBOIUTH MPAKTUYECKYIO 3a]a4y B yUeOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CUJIa YINPYTOCTH, CUJIA TSXKECTH, BEC TEa,
cuiia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QQUIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAsl DJHEpPrusi), 0IpU ONHCAHWU MPABWIBHO TPAKTOBAaTh
(U3NYECKUl CMBICI UCTIOBb3YEMBIX BEIMUNH, UX 0003HAUYEHHUS U €AMHULIBI
(¢u3nYeCKuX BETUYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JTaHHYIO
¢u3nuecKky0 BETWYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYNH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHHUS W MPOLECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0OTOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, NpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMd MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3a7adyd B |—2 J€WCTBUS, HCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlaud 3aMHUCBhIBATh KPATKOE YCIOBUE, MOACTABIATh (HU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TMPH TOMOIIH
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peAnoiokKeHue (TUIOTEe3y), pa3IndyaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yabTaT, HaXOAUTh OIIMOKHA B XOJI€ OIbITAa, JeiaTh BBIBOILI IO €T0
pe3yabpTaTam;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUI0O (PU3NYECKUX SBICHUN  WIH
(bu3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE IPEANONI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3alIUCHIBATh X011
oTbITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE HM3MEPEHHS] PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0BéMa, CcHJIBI M TEMIEpaTypbl C UCHOJb30BAHHEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH NYTH
PaBHOMEPHO JABMKYLIETOCS T€Ia OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIBbI TPEHHS OT IUIOIIAANA COIPUKOCHOBEHUS TEJl, CUJIBI
YIIPYTOCTU OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONIEH CHUIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEIOBaHUSA, COOUpATh YCTAaHOBKY W
BBIMIOJIHSITh M3MEPEHUS, CleAysd MNPEeIOKEHHOMY IJIaHy, (PUKCUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJIa, CHJIa TPEHUS CKOJIBKEHUS, TaBIICHNE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CIEAys TMPEIIOKECHHOW HWHCTPYKIMHM: TPH BHITOJHEHUN
U3MEpEeHUl coOWpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIYHCIATH
3HAYCHHE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBI, TEPMOMETp, AMHAMOMETP, COOOIIAIOIINECS COCYHAbl, OapoMerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOW HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMbIE GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM s obecriedeHus: 0€30MacHOCTH MIPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
9KOJIOTUIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMCIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COACPIKAHUS, CIIPABOYHBIE MATEPHAIIBI, PECYPChI
cetn VHTepHeT, BiameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
quclie MyOJUYHO IeTIaTh KPaTKHUE COOOIIECHUS O PE3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUU paclpenessTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YYUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUSA BEILIECTBA, KPUCTATIMUECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Terviornepeaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIvIonepeaya (TEenIOnpOBOHOCTb, KOHBEKIIHS, U3JIyYEHHE),
AJIEKTpU3alUs TeJl, B3aUMOJCHCTBUE 3apsiiOB, ACHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MarHUTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBJICHHE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpY)KaloIlleM MHpE, B TOM 4HcCiIe (U3UYSCKHE SBJICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSIKEHHE W KaNWUISIPHBIE SIBICHUS B TMPUPOJE,
KpUCTaUIbl B TMpupoje, uznydyeHue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opr3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUE
SBICHUS B atMocdepe, dJIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMitH, Ipeid MOITFOCOB, POJIh MATHUTHOTO TIOJIS IS YKU3HH Ha 3eMIIe,
MOJAPHOE CHSIHUE, TPU OSTOM TNEPEBOAUTH MNPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICIATH CYIICCTBCHHBIC CBOWMCTBA (NMPU3HAKH) (PU3HUCCKUX
SIBJICHUIM;

OTHMCHIBATh M3YYCHHBIC CBOMCTBA TN M (DM3UYCCKHUE SBJICHUS, MCIOJIB3YS
(br3uYeCKre BEIMYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPrUs, KOJIHIESCTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
MJIABJICHUSA, yJAeNbHAs TeIUIOTa IapooOpa3oBaHUs, yAeiIbHAs TEIUIoTa
CropaHus TOIUIMBA, KOADPUIIMEHT TOJIE3HOTO JCUCTBUS TEIJIOBOM



MAaIlTUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJIEKTPUUCCKUAM 3apsi, Crjia
TOKa, OJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeIbHOE COMTPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKa), TPU ONHCAHWHM TPABWIBHO TPAKTOBATh (PU3UUECKUA CMBICIT
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3bIBAIONINE JAAaHHYI (U3MYECKYIO0 BEIMYHHY C
JIPYTHMH BEIIMYWHAMHU, CTPOUTH TpadUKH H3YyYECHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKUEC SIBICHHS W TIPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiia, 3akoH OMa /sl y9acTKa IeTH, 3aKOH
Jlxoyns—JIeHna, 3aKkoH COXpaHEHUs! JHEPTUH, TIPU ITOM J1aBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMAaTHYCCKOE BBIPAKCHUE;
OOBSCHATh (PU3MYECKHE TPOIECChI M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUThH O0BsICHEHNE U3 1—2 JTOTHYECKUX
IIaroB ¢ Omopod Ha 1—2 W3YyYCHHBIX CBOMCTBA (PU3NUYCCKHUX SIBJICHHA,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemats pacu€THbIC 3amadydl B 2—3 JCHCTBHS, WCIONB3YsS 3aKOHBI H
dopMymbl, CBS3bIBaIONIMEe (U3MUSCKHE BEIWYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pelIeHWs] 3aJadd, BBIOMPATh 3aKOHBI H  (OPMYIIHI,
HEOOXOJMMBIE JJIsi €€ pelIeHHs, TPOBOJHUTH pPacyéThl M CpPaBHUBATH
NIOJTy4YeHHOE 3HAaYCHHE (PH3NIEeCKON BEIMUMNHBI C U3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
poBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTH TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN  WIH
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWsl TPHU M3IYyYEHWH OT IBETA W3Iydaromied (MOTJIOMIAOIICH )
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJIBI OT TEMIEPATYpPHI KHUIKOCTH H
wiomaan e TOBEPXHOCTH, DOJEKTPU3AIMS TEeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3allisi MarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA OJEKTPOJBHTATEIs IOCTOSIHHOTO TOKa): (opMyrmupoBaTh



MpoOBepsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJIHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTHU
BO3/lyXa, CUJIbl TOKA, HANPSIKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YNbTATh
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUYUHBI OT
Ipyrol ¢ HCHOJb30BAaHHEM  MpPSAMBIX HU3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  IPOBOJHUKE,
UCCJIeIOBaHUE TMOCIEAOBATEIbHOIO M  MapaJyIebHOIO  COEIMHEHUN
IPOBOJAHUKOB): TUIAHUPOBATh HCCJEJIOBaHHE, COOMpPATh YCTAaHOBKY U
BBIMIOJHATh M3MEPEHUs, CIenys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI TOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1e]aTh
BBIBO/JIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MEpeHUs (U3UUYECKUX BeIMYMH (ylelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

coOJI01aTh MpaBuila TEXHUKU 0€30MacHOCTH MPH padoTe C J1adopaToOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPON HAa UX ONMHUCAHHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUUYECKONW SHEPTHH, DIEKTPOOCBETHTEIbHBIE MPHUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKkOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTElb BHYTPEHHEr0 CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENel ¢
MOCJIEIOBATENILHBIM U MapaJIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3invasi
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUU B IMOBCEIHEBHOM



XKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpU OOpalieHu ¢ TpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYIIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJAEpKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM H IYTEM CpaBHEHUS
JOTIOTHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3MUECKOro COACpHKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
ceru HTepHer, Bimaxerp IpuUEMaMM KOHCIEKTUPOBAHUSA TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCJIE ITyOJIMYHO MPEACTABISITH PE3YJIbTaThl TPOESKTHOM
WJIY UCCIIEI0BATENBCKOU IESITEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (U3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

OpU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOILIECCOB pACIpPENEATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CICAUTh 3a BBIIIOJHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIILHOCTD IPYIIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
HPOSIBJISISt TOTOBHOCTH pa3periaTh KOH(QIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéra, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHHMYECKOTO NBIKEHHUS, nedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, IEKTPOMArHUTHBIE BOJHBI, IIIKAIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBIKEHHE, PABHOYCKOPEHHOE MPSMOJUHEIHOE JBUYKEHHE, CBOOOJIHOE
najJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacrpoCTpaHEHHE, OTPAKCHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OeIoro cCBeTa B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PAaIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYHuCiIe (PU3NYCCKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaaMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJHOAKTHBHOE H3ITYyUCHUE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HMUCCKUX
SIBJICHU;

ONKCHIBATh U3yYEHHBIE CBOMCTBA Ted M (U3MUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHus, BEC Tela, HUMIIyJbC Tejla, HUMIYIbC CHIIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, MOTECHIIMAbHAS YHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasi SHEPT U, OJIHAS MEXaHUYECKasi YHEPT s, IEPUO/]T
U 4YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYHMHAMM,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIB3YS 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJbCA, 3aKOHBI OTPAKCHUS H
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO W MAacCOBOTO YHCEI
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TE€l, B TOM YHCIE WU B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(u3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHH ),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBL: Ha
OCHOBE aHaJIh3a yCJIOBUS 33J]a4M 3alKUChIBATh KPATKOE YCIOBHE, BBISBIATD
HEJO0CTaIOIIME WM U30BITOUHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE ISl pEIIeHUs, NPOBOAUTH pacuy€Tbl M  OICHUBATH
PEANMCTUYHOCTH MOJYYEHHOT0 3HAUEHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElIUTh NpH MOMOUIU
(Gu3MUEeCKNX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOTIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecKknx CBOWCTB Tell (M3yyeHUE BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IMEpHoAa KojeOaHUM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NMPYKUHBl U HE3aBUCHUMOCTH OT
aMIUIATY Il MaJbIX KOJI€OaHUH, MPAMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pa3jioxeHue Oelloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)K€HUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs NpeaMeTa B coOuparomiei
JUH3€, HaAOJIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000py10BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTaThl, POPMYIUPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHHM (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBHMJKEHHHM 0€3 HadYaJlbHOM CKOpPOCTH, HepHoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HWUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIIEHHs OT yrIja
najeHus): IUJIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpAaTh
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



bu3MYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsSI (U3MYCCKUX BEIWYUH (CPEIHSSA
CKOPOCTb U YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KoJieOaHWA MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparonied JUH3bI, PaAUOAKTUBHBIA (OH): IUIAHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeAys NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, TUTAaHeTapHast MOJIC]Ib aTOMa, HyKJIOHHAS MOJIEIb
aATOMHOTO sJIpa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckor, (Qoroanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOIOTUYECKUX MPOIECCOB MPHU
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArONIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHUH ¢ MpUOOpaMu H
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYITUPYS MMOMCKOBBIA 3aIPOC, HAXOAUTH
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOIMYHO MPEACTABIATh PE3ybTaThl MPOSKTHON MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
11 o - 2
M3MKa - fayka o npuapose https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
VIBHHACCKIE BETHHAMHAL https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I IO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BetliecTsa https://m.eds00.ru/7f416194
99 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuorexka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe OBIKEHUE 3 nomotexa 10

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



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

bubmuoreka [JOK

2 41 4 1
3 HEPIU, MAcea, IIOTHOCTS https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjienue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
JlarieHue KuAKOCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmmorexa [TOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuorexa [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOTCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKECHHbIC TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUUCCKUN TOK 20 2 7 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHoOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrtpoiasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. Mexanu4yeckue iBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpAaHE 10 3
KOHDL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
2.1 Mexannueckue KojieOaHus 7 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [IOK
5.1 Hcnyckanue 1 MorjouieHue cBeTa aroMoOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTE/ 1bHO-00001IAK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuorexa [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SBnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

duznuecKkue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEPATyphl"

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOJEIEH

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bIl: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4qeM
OoJbIIe BHICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

bu6mmoreka [{OK

! AAOKASBIBAIOMIHE IMCKPETHOE https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBY>KeHME YacTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITHI MO
9 HaOJIOACHHIO TEIIJIOBOTO
pacIIupEeHHS Ta30B»
10 ArperaTHHe COCTOAHUA BEUICCTBA
B3anMocBs3p Mex 1y cBOMCTBaMU
BCIICCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJEI
MexaHHYeCKOe JBH)KCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE
bu6mmoreka [JOK
13 Cropocts. EAMHHLUB CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu u BpeMeHU JABUKEHUS Bubmorexa OK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. ?aKOH WHEpLUU. BuGmiorexa LOK
15 BsaumoneiicTBue Ten Kak npuyrHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTH BemiectBa. Pacuer
macchl 1 00beMa Telia o ero
IJIOTHOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopuas padoTa
«OmnpeneneHne IIOTHOCTH TBEPAOTO
Tena»

18

Pemenne 3a1au o reme
"TImoTHOCTH BemecTra"

bubmmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepucTUKa
B3anMoieicTBus Ten. Cuna
ynpyrocta. 3akoH ['yka

20

JlabopaTtopHnas pabota «M3ydeHue
3aBUCHMOCTH PACTSKCHHS
(nedopmanun) Mpy>KUHBI OT
MPUIIOKEHHON CHUJIBI»

21

SIBnenune taroreHusa. Cuia TSHKECTU

22

CBs3b MEXKTY CUIION TSKECTH U
Maccoii Tena. Bec Tena. Pemenue
3aza4 o teme "Cuia tsokectu"”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuia TsoKeCcTH Ha APYTrux Ij1aHeTax.
dusznueckue XapaKTCPUCTUKHU
IIJIaHCT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a1502

24

H3mepenne cuin. JlunamomeTtp

bubmuoreka [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CrnosxeHue IByX CUJl, HallpaBJIEHHbIX
10 OJTHOM IIPSIMOMA.
PaBHOelicTBYIOIIAs CHIT

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByromast cri"

28

TpeHune CkoJIbKEHUS U TPEHUE
nokosi. Tpenue B nmpupoae u
TEXHUKE

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnas pabota «3yuenue
3aBHUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONMPUKACAIOIIHXCS
ITOBEPXHOCTEN»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenne 3aga4d Ha onpenecHue
PaBHOJEHCTBYIOIIEH CHITbI

31

Pemenue 3agay mo remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
ciny, «CHIIbl»,
«PaBHOACHCTBYIOIIAS CUID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas paboTa o TemMam:
«MexaHn4ecKoe IBUIKEHUEY,
«Macca, INIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300paskeHUE CHIY,
«Cuipl»

33

Hasnenue. CriocoObl yMEHbILICHUS U
YBEJINYEHUS 1aBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBiienue raza. 3aBUCUMOCTD

34 JIaBJIEHUS ra3a oT 00béMa buGnnorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBieHust TBEPALIMUA
35 TenI;MH KUIKOCTSIMU U Ir)a.:-r,aMI/I bubnmorexa LOK
’ ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
JlaBieHue B )KUJIKOCTH U rase,
36 BBI3BAHHOE JEHUCTBUEM CUJIBI bubnmorexa LOK
https://m.edsoo.ru/ff0a2718
TKECTH
37 Pemenne 3amau o teme «JlaBinenue bu6moreka [IOK
B JKHIIKOCTH ¥ rase. 3axoH Ilackaisy https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Cooormarormecs coc
HHATOTHHECH e https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsi. [TopuiaeBoit
SKAIKOCTHEIN HAacoC
Atmocdepa 3emun. [IpuanHsb
CYIIECTBOBAHUS BO3 HOI
i AV bu6mmoreka [JOK
41 0005104k 3eMian. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMOC(HEpHOTO JaBJICHHS OT BBICOTHI
HaJ YpPOBHEM MOPS
Bec Boznyxa. ATmMmocdepHoe bubnuoreka [JOK
42
IaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubnunoreka [JOK

nasnenust. OnsiT Toppuuenau

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBHCUMOCTH aTMOC(EPHOTO

bubmuoreka [JOK

44 JIABJICHUS OT BBICOTHI HaJl YDPOBHEM httos://m.edsoo.ru/ff0a2fca
MOps
45 Bapomerp-anepouns. AtmocdepHoe bubnuorexa [JOK
JIABJICHUE Ha Pa3JIM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau no reme
"AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH M Ta3a Ha
47 MIOTPYKEHHOE B HUX TEJO. brbmmorexa [OK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopnasi pabota
48 «OmpeneneHne BRITATKABAIOIIECH bu6moreka [IOK
CHUJIbI, ICVCTBYIOILIEH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUKOCTb)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 TeJa B BOJE OT 00bEMa bubmorexa LOK
B https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTU
Tena»
bu6mmoreka [JOK
>0 Hlnapaiite es https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
"KoncTpynpoBaHue apeomeTrpa win
51 KOHCTPYHPOBAHUE JIOJKU U
oIpenesneHue eé
rpy3onoaséMHoCTH"
59 Pemenne 3agay mo Temam: bu6mmoreka [JOK

«InaBanue cynos.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosgyxomiaBanuey, «/laBienue
TBEP/IBIX TEJ, )KUJIKOCTEH U Ta30B»

53

Mexanndeckas paborta

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

54

MoutHocts. EquHuIBI MOIITHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o JecTHuue"

56

[IpocTeie Mexanu3msl. Peryar.
PaBHOBecHe cuit Ha peryare

57

KonTponbnas pabota o teme
«/laBnenue TBEpABIX TEN,
SKUIKOCTEN U Ta30By /
Bcepoccuiickas npoBepoyuHast
pabota

58

Peseprubiit ypok. Pabora ¢
TeKcTaMu 1o TeMe «JlaBieHue
TBEPABIX TEJ, KUAKOCTEH U ra3oBy» /
Bcepoccuiickas npoBepoyHast
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Peruaru B TCXHHKCEC, 6BITy U IIpHUPOAC.

JlaGopaTtopHas pabota
«HccnenoBanue ycinoBHii
paBHOBECHS pblyaray

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o reme «Y ciIoBUSI
paBHOBECHS pblUara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoadduimenT noneznoro neidcTBus
61 MexanusMma. Jlaboparopnas padora
«M3mepenue KIIJI HakIOHHOU

IIJIOCKOCTH»

0.5

Pemenne 3amag o teme "Pabora,

62
MomHocTh, KIT/"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

Mexanundeckast SHEpTHsl.
63 Kunernueckas v moTeHMaIbHAsA
SHEPIUs

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

64 3aK0oH COXpaHEHHUs MEXaHUYECKOU

SHEpPruun

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT IO TEME
"OKCIIEpUMEHTAIBHOE ONIPEEIICHHE
65 U3MCHEHHS KHHETUYECKOU 1
MOTCHIMAILHON SHEPTUM NIPU
CKaThIBaHMHM TeJIa 110 HAKIIOHHOU

IJIOCKOCTH"

KounTponbnas pabora no teme

66
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

PeseprubIit ypok. Pabora ¢
67 TEKCTaMU 110 TeMe "MexaHu4ueckoe
nBmxenue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

PesepsHriit ypok. Pabora ¢
68 TekcraMmu 1o TeMme "Pabora.

MoiHOCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuorexa [JOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEPAOTO, )KUAKOTO U
. bubmuorexa [JOK
3 ra3000pa3HOro COCTOSHUHN 1
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISPHO-
KHUHETUYECKOI Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe pacIIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIepaTyphl
8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1
YaCTHII



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Buyrpennss sneprus. Crioco0bl

bubmuoreka [JOK

o M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

10 Baget Tenuonepena https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bu6mmoreka [{OK
BEILIECTB U MaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOMeH u TeTIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEIITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topstyeit BOAbI"

Pacuer konuyecTBa TEIIIOTHL,

15 HE0OX0IMMOTO ISl HArPeBaHUSI
TeJa U BBIAETSIEMOTO UM IIPH
OXJTaKICHUHU
JlaGopaTtopHas pabota

16 "Onpenenenue yaenbHOM Bubmorexa OK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIeCTBa
17 DHeprus TOIINBA. Y IeJbHas bubnunoreka [JOK

TCIIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA TJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas padoTa
"Onpenenenne yaenbHOM TETIOThI
TJIaBJIEHUA Jibaa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

bubmmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temiora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(EPHOTO
JABIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

JIAYKHOCTH BO3IYXA. TOpHAA
Baxnoc o3xayxa. JlaboparopHa
pabora "Onpenenenue
OTHOCHUTEIBHOMN BIAXKHOCTU

Bo3qyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4d Ha onpenecHuE
BJI&KHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEH U 3aIIATA

OKpYXarolen cpeabl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHU: U IPCBpALLICHUS
OHCPTHUH B TCIJIOBBIX IMPOLIECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroToBka K KOHTPOJLHOM paboTe
o teMe "TemioBnie IBICHUS.

bubmuoreka [JOK

21 W3meHeHne arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTtposnsHas paboTa o teme
28 "TernnoBsie sBiaeHUs. MI3MeHeHne bubmorexa HOK
o " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUH BEIeCTBa
29 Dnektpuzarus Ten. [[Ba pona
ANIEKTPUYECKHUX 3apSAI0B
Ypok-uccienoBanue
30 "DeKTpHU3aIs TSN HHAYKINEH U
IIpY COIPUKOCHOBEHUN"
31 B3anmoelicTBre 3apsyKeHHBIX TEll. bubnuoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [IOK
noJis. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJIEH
Hocurenu snekrpruueckux 3apsaos.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH bubnuoreka [JOK
COXpAHEHUS JEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha npUMEHEHHNE bubnunoreka [JOK
CBOMCTB DJICKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUH TOK, YCIOBUS €r0
36 cyuiecTBoBaHus. McTrouHukn Bu6mmorexa LIOK

QJICKTPUYICCKOT'O0 TOKA

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubmuoreka [JOK

37 eNCTBUSI DIIEKTPUUYECKOTO TOKA
A P https://m.eds00.ru/ff0a96b2
VYpoxk-uccnenopanue "JleiictBue

38 AIEKTPUIECKOTO TTOJISI Ha 1
MIPOBOIHUKY U AUDJIEKTPUKH"

39 DneKTpUYecKuil TOK B METaJUIAX, bubnuorexa [JOK
JKUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb 1 e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "N3mepenue U perympoBaHue 0.5 bubmorexa OK

P | PEryIHp ' https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DIIEKTPUYECKOE HAIIPSKEHUE.

42 Boastmerp. JlaboparopHas pabota 05 bubnuoreka [IOK
"V3MepeHHe U PETYIUPOBAHIE ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTuBieHre MPOBOJHHKA.
43 VY nenpHOE CONPOTUBIIEHNE Eubmrorexa HOK
P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
bubnuoreka [JOK
44 CONIPOTHUBIICHHUS ITPOBOJIHHUKA OT €T0 1
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO MOTIEPEYHOTrO
ceyeHus U Marepuaia"
3aBUCHMOCTh CHJIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH Oma i

ydqacCTKa Lernun

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIbI

bubmmoreka [{OK

46 TOKA, U ero uepe3 pe3ucTop, oT
Ay pe3p p https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApAIIICIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MIpaBUJIA CIIOKEHUS HANPSKEHNUN bubnuorexa [JOK
MIPY MOCIIEI0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBUJIA I CUJIBI TOKA IpU bubnuoreka [IOK
MapajieIbHOM COECTMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npuMeHEHUE
50 3akoHa Oma 1 pasiInyHoro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS MPOBOIHUKOB
Pa6ora u moutHOCTH
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlaGopaTtopHas pabota
52 "Onpenenenre paboThl U MOIITHOCTH bubmmorexa [IOK
bed P " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DneKTpuYecKre enu U
53 MOTPEOUTENHN IIEKTPUIECKOI bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostHHbBIE MarHuThbl, UX

54 N
B3aHMOIEHICTBUE
55 VYpoxk-uccnenopanue "N3yuenue 1 bubnuorexa [JOK
MOJIeH OCTOSAHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe noJjie. MarHuTHOE 110JI¢
bubmmoreka [{OK
56 3eMIIH U €r0 3HaYEeHHUE Ul )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEeKTpUYECKUe 3apsiibl.
bubmmoreka [IOK
57 3apspKeHHBIE TeJla U X
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBUA. [oCcTOSTHHBIN
AIEKTPUYECKUN TOK"
KonTponbnas paborta no teme
"DnexkTpuyuecKue 3apsapbl.
3apsiKEHHbIE TeJla U UX
. . bu6mmoreka [IOK
58 B3auMoeiicteus. [locToIHHBIN
. https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyuHast
pabota
PesepBubIit ypok. Pabora ¢
TekctaMu 110 TeMe "IlocTosTHHBIN
59 DIIEKTpUYECKHI TOK" / bubmorexa LIOK
p B https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabota
OnbIT OpcTena. MaruutHoe nosje
60 SJIEKTPUUYECKOT0 TOKa MarHuTHOE bubmnorexa [IOK
p https://m.edsoo.ru/ff0acld?
T0JI€ KaTYIIKA C TOKOM
61 [IpumeHeHne 2NEeKTPOMarHuToB B 05 bubnuoreka [IOK

texHuke. JlabopaTopHas padora

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"U3yueHue neicTBUSI MarHUTHOTO

10JIs1 HA MPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcronp3oBaHue

BHCKTPOI[BHFaTeHeﬁ B TCXHUYCCKUX

YCTPOMCTBAX U HA TPAHCIOPTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBaHue u U3ydeHue
paboThI 3EKTpoABUTATENS"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajes. 3akoH
SHGKTpOMaFHI/ITHOI\/’I HUHAYKOWH.
[IpaBuio Jlenna

64

OnekrporeHeparop. CrocoOs
MOJIY4YEHHS ANEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX UICTOYHHKAX
SHEpPruun

65

[ToaroroBka K KOHTPOJIBHOM paboTe

1o TeMe "DNEeKTpUUECcKue u
MAarHUTHBIE SBJICHUS"

66

KounTponbnas pabora o teme
"DJIeKTpUUECKHE U MAarHUTHbBIE
siBieHUs"

bubnuoreka [JOK
https://m.edsoo.ru/ff0ach14

67

PesepsHriit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeIuioBrie
sABJIEHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHriit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MardauTHbIe
SIBJIEHUS"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
° T u¢poBbI
Jrj;n Tema ypoxka Beero Konrtpoabubie | IlpakTuueckue i[:y:e}[nﬂ :)Iﬁ[()ba[:ma:enbﬂme
padoTsbI padoThI pecypesI

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnuoreka [JOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsIMOTUHENHOE

4 newkeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUSI. 1
I'paduk ckopoctr
JlaGopaTtopHas pabota

7 "Onpenenenre yCKOpeHus Tela npu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENIbHOE YCKOPEHUE
11 IIepssiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByrOmas cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenune 3ama4 Ha IpUMEHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agay mo teme «Cua
YIPYTOCTHY
JlaGopaTtopHnas pabota
17 «OmnpeneneHue KECTKOCTH bubmmorexa [OK
https://m.edsoo.ru/ff0aee28
NP Y>KUHBDY
bubmuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 %ﬁgﬁ;ﬁiﬁi i?)i;zc)lnuneHTa Bubmmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHHUS
Pemenue 3aga4 no teme "3aKoHBI BuGmiorexa LIOK
21 Herorona. Cuna ynpyrocru. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOpPEHUE CBOOOTHOTO buGnnorexa [IOK
' https://m.edsoo.ru/ff0af044
mageHust
Ypok-koHpepermus "IBUKeHUE T
23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenne 3amaa mo teme "Cuna
24 TSYKECTH U 3aKOH BCEMUPHOTO brbmmorexa [OK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmmorexa [OK
. % p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OChIO BPAIIICHMUS.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCcue MaTepuaIbHON TOUKH.
AOCOIFOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp TsxecTu
08 Pemenne 3agau nmo reme "MoMeHT bubmuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe
" bubnuoreka [IOK
29 no Teme "MexaHndeckoe JBMKCHHE.

Bsaumonetictue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTtposnsHas paboTa o teme

30 "MexaHn4ecKoe JIBIKEHUE bubmmorexa [JOK
N g . https://m.edsoo.ru/ff0b06ec
B3anmoperictBue Ten
Nmnynsce Tena. IMImynsc CUIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuorexa [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE
Pemenne 3agaq o reme "3akoH bubmmoreka [{OK

32 "

COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B MIPUPOJIE U TEXHUKE"

bu6moreka [IOK
34 Mexannueckasi paboTa 1 MOITHOC
XAMITACCRAT pHOOTE | MOIIHOCTS https://m.edsoo.ru/ff0b0Oa84
PabGoTta cunibl TSDKECTH, CHITBI bubmuorexa [JOK

35
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota

36 «OrnpeneneHune paboThl CUIIbI TPEHUS
MIpY paBHOMEPHOM JIB)KEHUU TeJia
10 TOPU30HTAIBHOMN OBEPXHOCTI

37 CBs13b 5HEpruu 1 paboThI.

[ToTennmanpHas sHEpPrUs
Kunernueckas sneprus. Teopema o bubnnoreka [JOK

38 .

KUHETUYECKON dHEPruun https://m.edsoo.ru/ffOb0c32

39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe

40 JIaGopatopHas pabora «/3yuenue bubnuoreka [IOK

3dKOHa COXpAaHCHUSA SHCPIUN»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JABHKCHHUC U €T'0
XapaKTCPUCTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KojaeoaHusl.
BoinyxneHnbie KkoueOaHusl.
Pes3onanc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b20f0

43

MareMaTruecKkuii U Ipy>KUHHBII
MAasITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTh
nepuoja KojieGaHUM OT KECTKOCTH
MPYXKUHBI K MacChl TPy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3HEpruym npu
MEXaHUYECKUX KOJEeOaHUIX

46

JlabopaTtopHnast pabota
«OmnpezeneHne 4acToThl U Eproia
KOJIeOaHUH TIPY)KUHHOTO MasiTHUKa)

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TEPHO/1a KOJIeOaHui
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBONMCTBA
MeXaHW4YeCKUX BOJIH. [IpooabHbIC 1
TTOIIePEYHBIC BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TeTI€.
Ceiicmnueckue BOJIHbI"

50

3Byk. Pacnipoctpanenue n
OTpa)XCHHE 3BYyKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxyCcTHUECKUN PE30HAHC

53

VYpoxk-koHpepenius "YabTpa3sByK U
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "3aKOHBbI COXPaHEHHUS.
Mexanudeckue KojaeOaHusi ¥ BOJTHBI"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota o teme
"3aKOHBI COXpaHEHUS.
Mexannyeckue Koye6aHus 1 BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX BOJH

58

Ypok-koudepennus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHue 37IEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBsA3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOHMIIBHOTO TeliedoHa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amau Ha OIIPCACIICHUC
YaCTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHasl IpUpoJa CBETA.

bubmuoreka [JOK
61 Ckopoctb cBeTa. BomHoBbIe
P https://m.edsoo.ru/ff0b31d0
CBOMCTBaA CBETA
Hcrounuku ceera. [IpsmonuneitHoe
62 acTIpOCTpaHEHHUE CBETA. 3aTMCHHUS bubmorexa LHOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKOH OTpaKE€HUs CBETa. 3epKaja.
63 Pemenue 3a1a4 Ha MpUMEHEHHE bubmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienne cera. 3akoH bubnuoreka [IOK
MIPENOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBera. Mcnonp30BaHKE MTOJHOTO bubnuoreka [IOK
BHYTPEHHETO OTPA’KECHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOIAX
JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH yTJia
66 MPETOMJIICHUS CBETOBOTO JIy4a OT
yTJia MaJIcHUs1 Ha TpaHuIie "BO31yX-
crexsio""
VYpoxk-koHpepeHuus
"Mcnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [JOK
68 JInnzel. OnTHyeckas cuiia JUH3BI
https://m.edsoo.ru/ffOb3f2c
. bubnunoreka [JOK
69 [TocTpoenue n300paxkeHU B TMH3AX i

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuoreka [JOK

70 pacCcTOSIHUA U ONITHYECKOM CHJIbI https://m.edso0.ru/ff0b4206
cobuparoriei JTUH3bI"

71 Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'na3 kak onTuyeckas cucrema. bubmmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHnpepenuus "lepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBeTa B CIIEKTP.

74 OmnsiTel HetoToHa. Crnoxenue bubnuoreka [IOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHnas pabota "OMBITH 11O
Pa3I0KEHUI0 OEJIOro CBEeTa B CIIEKTP

75 Y BOCIIPUATHIO IBETA TPEIMETOB TIPH bubmorexa IOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIOJICHUHU Yepe3 LIBETOBbIC
¢buabTpH"
VYpoxk-npaktukym "BosiHOBBIE

76 CBOMCTBA CBETA: AUCIICPCHSI,
uHTepdepeHus u qudpaxuus”

77 OmnsiTel Pezepdopaa u mmanerapHas bubnnoreka [JOK
MOJEINb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Moznens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie H NOTJIOMCHUE CBCTa

bubmuoreka [JOK
79 . K . JIunei
ATOMOM. RBATTRL HHCHAATHIC https://m.edsoo.ru/ffOc144c
CHEKTPBI
80 Ypok-npaktukym "Habmonenne bubnmoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTD U €€ BUILI bubmmorexa [TOK
A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToOMHOTO sijpa. bubnuorexa [JOK
Hyxnonnas moxnens https://m.edsoo.ru/ff0c18ac
PaagnoakTuBHBIE TpEBpaLICHHUS. bu6mmoreka [IOK
83
M3oTtonsr https://m.edsoo.ru/ff0clal4
84 Pemenue 3amay mo reme: bu6moreka [IOK
"PannoakTuBHBIE NpeBpameHus” https://m.edsoo.ru/ff0clb4a
85 [Tepnon momypacnazna
VYpok-koH(pepeHITHS
86 “Ppa I/IoaKT(EIBI:{H: HA3JIYYEHUS B bubmmorexa [IOK
8 i " https://m.edsoo.ru/ff0c2126
MPUPO/JIE, MEIUITNHE, TEXHUKE
SInepHBIE peakIui. 3aKOHBI
87 C(;HX paHeHESI 3au}1 OBOTO U bubmnorexa [TOK
P DA https://m.edsoo.ru/ff0c1c58
MacCOBOTI'0 YHCE
88 DHeprusi CBA3U aTOMHBIX sIIEP. bubnnoreka [JOK
CBs13b Macchl U SHEPTrUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHbie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Ucrounuku sHeprun CosHILIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Ypok-koupepenmus "Aneprnas

sHepreTuka. Jlencreus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

PaaMoOaKTUBHBIX U3ITyYEHHUH Ha
YKUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIEeKTPOMArHuTHOE MOJIE.

bu6mmoreka [{OK

92
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIICHUS"
KonTponsnas pabora no teme
93 "DJIeKTpOMarHUTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBsie sBiaeHus"
[ToBTOpEeHuE, 0600IIEHNE.
9 JlaGopaTopHbie pabOTHI IO KypC bubmorexa OK
" P pv P " pey https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
[ToBTOpenue, o6o6menue. Pemenne
95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 bubmmorexa LOK
P " | https://m.edsoo.ru/ff0c2572
1o teme "TermioBbie Mpouecchl
[ToBTOpenue, o6o6menue. Pemenne
96 paCUETHBIX U KQaUeCTBEHHBIX 3a/1a4 bubnunoreka [JOK
mo teme "KIIJI TermmoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpeHue, o6oomenue. Pemenue
bubmuoreka [JOK
97 pacyYeTHBIX M KaYECTBEHHBIX 3aj1a4
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pasiinydaTth ABJICHHA 110 OIMMMCAHUIO UX XaPAKTCPHBIX CBOWICTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/ILI€CKO€ SIBJICHUC

1.3

pacro3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (U3MUECKUX SBIICHUN B
OKpYKaIoIlleM MHpE, B TOM uuncie GUu3NYecKue sSBJICHUS B MPUPOJIE,
MIPH 3TOM NEPEBOUTH MPAKTUUYECKYIO 331a4y B yUEOHYIO, BBIACTATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHCHIBaTh HM3y4CHHbIE CBOMCTBA Tel M (PU3MUECKUE SBJICHMUS,
UCHOJNIB3YSl (U3NYECKUE BETUYMHBI, MPU OIMUCAHUM MPAaBUIBHO
TPaKTOBaTh (PU3MUECKUNH CMBICH HCHOJIb3YEMbIX BEIMYUH, HX
0003HAaYeHUs] U EIUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C
JIPYTUMHU BeTMYMHAMHU, CTPOUTD I'paUKK U3YYEHHBIX 3aBUCUMOCTE

(1)I/ISI/ILIGCKI/IX BCIINYHH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘16CKI/IC SIBJICHUS U IIPOLECCHI,
HCIIOJIb3Yyd M3YUCHHBIC 3aKOHBI, IIPpU 3TOM [JdaBaTb CJIIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa M 3allMdCbiBaTb €ro MaTrcMaTHU4YCCKOC

BBIPAXXCHHEC

1.6

OOBSICHATH (PU3MUECKUE SBICHUS, IPOLIECCH] U CBOMCTBA Tell, B TOM
YhClIe M B KOHTEKCTE€ CHUTyallUd IPAaKTHUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISITH INPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 JlorW4yeckux maroB ¢ omopoil Ha 1 — 2
U3YyYCHHBIX CBOMCTBA (PM3MYECKUX SIBICHUH, (PU3MUYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemars pacuéTHble 3a7auu B 1 — 2 neiCTBUS, UCIOJIB3YS 3aKOHBI U
dopmynbl, cBs3bIBaOIIME (PU3MUECKUE BEJIWYUHBI: HAa OCHOBE
aHaJaM3a YCIOBMS  3a/ayd  3alMChIBaTh  KpPaTKOE  YCIIOBHE,
HOJICTABIIATh (PU3UYECKUE BEITUYMHBI B (POPMYJBI U TPOBOIHUTH
pacuérel, HaXOAWTh CIPABOYHbIE JaHHbIE, HEOOXOJUMBIE IS
peumieHuss  3aga4, OLICHUBATh  PEAIMCTUYHOCTh  IOJYYEHHOU

(U3NYECKON BEITMIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTH MPH TTOMOIIH
(1)1431/1%01(1/1)( METOOA0OB, B OIIMCAHHH HCCIICJOBAHUs BbIACIATH
IpOBEpsieMOE  NpPENNoJIoKeHHe  (TUIoTe3y),  pa3nuyaTb WU
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH OILIIMOKU B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHl MO HAONIOJACHHUIO (DU3UYECKUX SIBJICHUN WIH
bu3NYeCKuX  CBOMCTB  Teln:  (OPMYIHpPOBATH  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh YCTAaHOBKY U3  MPEIJI0KEHHOTO

000py/10BaHNs, 3aMMCHIBATh X0/ OTBITa U (POPMYIHUPOBATH BBIBOJIBI

1.10

BBITIOJIHATH TPSIMBIE U3MEPEHHSI C MCIIOJIb30BaHHEM aHAIOTOBBIX U
i (ppoBbIX MPHUOOPOB, 3aNUCHIBATh MOKa3aHUS MPHOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

MPOBOJIUTh  HMCCIICIOBAHWE 3aBUCUMOCTH OJHOW  (PU3MUECKOU
BEJIMYMHBI OT JPYrOM C HCIOJIB30BAHHEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO HCCIICIOBaHMS, COOMPATH
YCTAaHOBKY W BBINOJHATh HM3MEPCHHUS, CICIys MPEIIOKEHHOMY
wiaHy, (GUKCHPOBAaTh pPE3yJdbTaThl IMOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEIIMYMH B BUJC MPEIIOKCHHBIX TaOIUI U TpadUKOB,

ACJIaTh BbIBOJBI 11O PE3yJIbTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTL KOCBCHHBLIC HU3MCPCHUA (i)I/I3I/I‘leCKI/IX BCJIIMYHNH, CJICAY:
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIpxu  BbIIIOJHCHHUHA I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)18.TL npaBHJia TCEXHUKHU 0€30IMacHOCTH npu pa60Te C

1a00paTOpPHBIM 000pYIOBAaHUEM

1.14

YKa3bIBaTb IPHUHIMUIIBI JEHCTBUSA HpI/I60pOB Hn TCXHHYCCKUX
YCTpOP'ICTB, XapaKTCprUu30BaTb MPHUHIUIIBI JeicTBUA N3YYCHHBIX

HpI/IGOpOB N TCXHHUYCCKUX yCTpOﬁCTB C IIOMOIIBKO HX OIIMCAaHUA,




UCTOJB3Ysl 3HAHUS O CBOMCTBaxX (DU3MYECKUX SABICHUA U

HeoOX0ouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJUTL TIpUMEPHl (HAXOAUTh WH(GOPMAILMIO O MPUMEPAX)
IPAKTHYECKOTO  HWCIIOJIb30BaHUS  (PU3WMYECKMX  3HAHUH B
MOBCEIHEBHON JKM3HHM Ui OOecredyeHuss OC30MacHOCTH IPHU
oOpamieHnn ¢ TpuOOpaMU ¥ TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHS 370pPOBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISATH OTOOP UCTOYHUKOB MHpOpMAIUK B ceT NHTepHeT B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCS 3HaHUM U MyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHUKOB
BBIIETATh MHPOPMALMIO, KOTOPasl SIBJISETCS MPOTUBOPEUMBOM HIIU

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBITTOJTHEHU U y4eOHBIX 3a/1aHUI
HayYyHOTIOMYJSIPHYIO ~ JIUTEpaTypy (U3HYECKOTO  COJepKaHus,
CIIpaBOYHBIE MaTepHallbl, pecypcel ceTtu VHTepHeT, BiaIeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHUs

nH(opMaIuu U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE ITMCbMEHHBIE M YCTHBIE COOOICHUS
Ha OCHOBe 2 — 3 WUCTOYHHMKOB HWHPopMaruu (PU3NIECKOTO
COJICpKaHUS, B TOM YUCIIC MyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHS O
pe3yabTatax MPOEKTOB WM Y4YeOHBIX HCCICIOBAHUH, NMPH ITOM
IPaMOTHO HCIOJB30BaTh W3YYCHHBIN MOHSATHHWHBIA ammapaTr Kypca

(bu3MKH, COPOBOKIATH BHICTYIIJICHHE MTPE3EHTAI[UCH

1.19

OpU  BBIIOJIHEHUH  Y4EOHBIX MPOEKTOB U  HCCIENOBaHUI
pacrpenensiTe O00s3aHHOCTH B TpYIIEe B COOTBETCTBHUH C
IIOCTABJIEHHBIMM 3aJa4aMH, CIEIATh 3a BBINOJHEHHEM IIIaHa
IEWCTBUM, aJeKBaTHO OILIEHHMBAaTh COOCTBEHHBIH BKJIad B
EeITEIbHOCTD TPYIIIIHI, BBICTpanBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAKOIIUX

8 KUIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XaPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHC

1.3

pacro3HaBaTh MPOSIBICHUE HW3YYCHHBIX (PU3HUECKUX SIBICHUI B
OKpPYKaIOILlEM MHPE, B TOM uHncie (U3NYECKUE SBICHUS B MPUPOJIE,
IIPYU 3TOM MEPEBOANUTH MTPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBaTh M3y4YCHHbIE CBOMCTBA Tel M (pU3MUYECKUE SBJICHMS,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPU OINUCAHUM IPABUIBHO
TpakTOBaThb  (DU3MYECKUH  CMBICH  HCIOJIb3YEMbIX  BEJIMYUH,
0003HAaYeHHUs] W EIUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBS3bIBAIOLIME JAHHYIO (PHU3UYECKYI0 BEIWYUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH I'paUKH U3y4eHHBIX 3aBUCUMOCTEMN

(bU3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pu3nueckue SIBJICHUS U MPOIIECCHI,
UCIIOJIb3YSl M3YYEHHBIE 3aKOHBI, TpPU O3TOM JIaBaTh CIOBECHYIO
GOopMyTUPOBKY 3aKOHa W 3alHChIBaTh €ro MaTeMaTH4ecKoe

BBIpaKEHUE

1.6

O0OBSICHATH (PU3UYECKHE MPOIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPHUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh TPUYMHHO-CJICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3
1 — 2 joruyeckux maroB ¢ MoMoIIblo 1 — 2 W3y4EeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/I3I/IIIGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I3I/I‘ICCKI/IC BCINYMHBI: Ha OCHOBC
daHaJIn3a YCJIOBHA 3aJa4d 3allMCbhIBATHL KPATKOC YCJIOBUC, BBIABJIATH
HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/da4du, BBI6I/IpaTB 3aKOHBI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie s eé peuicHus, MpOBOANUTD paC‘IéTLI n
CpaBHHUBATb IIOJIYYCHHOC 3HAUYUCHUC q)H3quCKOﬁ BCIIMYHUHBI C

HN3BCCTHBIMHU JaHHBIMHA

1.8

pacrno3HaBaThb HpO6JICMLI, KOTOPBIC MOKHO PCIIUTHL IMPU IMOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HCIIOJIB3Yysd  OMNHUCAHUC HCCICOOBAHU,




BBLACIIATH IMPOBEPACMOC NNPCAIIOJIOKCHUC, OLICHUBATL IMPABUJIBHOCTDH

nopsAaaka nmpoBCACHUA UCCIICA0OBAaHUA, ACTIATh BBIBOJbI

1.9

IPOBOJMTH OTBITHI MO0 HAOMIOACHUIO (PU3UYECKHX SBICHUU WU
¢U3NYECKUX  CBOMCTB  Tell:  (OPMYIUPOBATH  MPOBEPSICMbBIC
MPEIOJIOKCHUS, COOMpaTh YCTAaHOBKY U3  IMPEJIOKEHHOTO

000py/10BaHNUs, OTIMCHIBATh XO/1 ONbITA U (POPMYJINPOBATH BHIBO/IbI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHUA C HCHOJIB30BAHHEM AHAJIOTOBBIX
npuOOpoB U  JATYUKOB (U3UYECKUX BEJIMYMH, CpPaBHUBATh
pe3yiabTaThl M3MEpPEeHUH C y4€TOM 3aJaHHON  aOCOIIOTHOM

MOrPEITHOCTH

1.11

MPOBOJIUTh  HMCCIICIOBAHUE 3aBUCUMOCTH OJHOW  (PU3MUECKOU
BEJIMYMHBI OT JIPYrOM C MCIOJb30BAaHUEM TMPSAMBIX H3MEPECHUM:
IJIAHUPOBATh MCCIEOBAHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
W3MEpEeHUs, Clenysd TMPEUIOKCHHOMY TIUIaHy, (UKCHUPOBATH
pe3yiabTaThl TOJYYCHHOM 3aBUCUMOCTH B BUJIE TaOIHI] U TPpa(HUKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHA

1.12

OPOBOAMTH  KOCBEHHBIE HM3MEpeHHs]  (DU3MUECKUX  BEJIUYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHs,  coOuparb  HKCHEPUMEHTAIbHYIO
YCTaHOBKY, ClIe[lysd TMPEA0KEHHON HHCTPYKIHUH, U BBIYHUCIATH

3HAYCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKHU 0e30I1acHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPON Ha UX OIHUCAHUS, HCIOJIb3Ys
3HaHMSI O CBOMCTBAaX (DU3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa H UBMCPUTCIILHBIC
HpI/I60pLI 10 CXeMaM U CXEMAaTUYHbIM PUCYHKAM, COCTABJIATH CXEMbI
QJICKTPUYICCKUX LENel ¢ IOCIEA0BaTEIbHBIM U napajiCJIbHbIM
COCAUHCHUCM JJICMCHTOB, pa3jiidasd YCJIOBHBIC 0003HaUCHUS

QJICMCHTOB 3JICKTPUUYCCKUX Henein

1.16

IOPUBOAUTE TNpPUMEPHl (HAXOAUTh HMHPOPMALHUIO O TMpUMepax)
INPAaKTUYECKOTO  MCIOJIb30BaHUs  (pU3MYeCKMX  3HaHUH B
NOBCEJHEBHON KM3HM s obOecneueHHs OE30MacCHOCTH MpHU

O6paH_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U C06JHOI[€HI/I$I HOPM 3KOJOTMYCCKOI'0

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.17

OCYIIIECTBIISAITh MOUCK HH(pOpMaNuu (U3NIECKOTO COJIEPKAHUS B
cet VIHTepHET, Ha OCHOBE HMCIOIIUXCS 3HAHUH U TTyTEM CpaBHCHHUS
JIOTIOTHUTEIFHBIX MCTOYHUKOB BBIACIATh HH(OpMAIHIO, KOTOpas

SIBJISIETCS IPOTUBOPEUUBOM UIIM MOXKET ObITh HEJOCTOBEPHOI

1.18

UCIIOJIb30BaTh IIPU BBINOJIHEHUH Y4E€OHBIX 3aJaHUNl Hay4dHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOrO CONEp’KaHus, CIpPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHeT; Biaaerb INpuEMaMu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMAIIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE NHCbMEHHbIE U KpaTKHE YCTHbBIE
cooOrmienus, 00001mas nHGOpMaIUI0 U3 HECKOJIBKHUX HCTOYHUKOB
(GU3NYECKOTO COJepKaHUs, B TOM 4HCie MyOIMYHO MPEICTaBIIATH
pe3yJIbTaThl MPOECKTHOM WIIM UCCIE0BATEIILCKON ACSITEIbHOCTH, TPH
3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBI IMOHATUWHBIN anmapar

Kypca (DU3HKH, COMTPOBOXK/IATh BHICTYINICHUE TIPe3eHTalnen

1.20

IIPU BBITOJIHEHUN Y4EOHBIX IPOEKTOB U UCCIEIOBAHUM (PU3NYECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJICGHHBIMU 33Jja4yaMH, CIEAUTh 32 BBIIIOJIHEHUEM IIJIaHa
JNEUCTBUII M KOPPEKTUPOBATH €ro, aJaeKBaTHO OIECHUBATh
COOCTBEHHBIM BKJIaJ, B JIEATEIBHOCTb TPYIIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

paspemiatb KOHGIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3indaThb ABJICHUS IO OIMMMCAHHUIO UX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘IGCK06 SABJICHUC

1.3

PacCnio3HaBaTh MNPOSABJICHUC H3YUCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI B

OKpyKaromeM MUpe, B TOM YUCIIC (I)I/ISI/I‘{CCKI/IC SIBJICHUS B IIpUPOAC,




IPY 3TOM TIEPEBOIUTH MPAKTUYECKYIO 33a]]a4y B YU€OHYIO, BBIJIENISATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PU3NICCKUX SIBICHUI

1.4

ONMCBHIBATh HM3y4YEHHBIC CBOWMCTBA Tel W (HU3MYECKHE SIBJICHUS,
UCTIONB3YSl (U3NYECKUE BEIMYUHBI, NpPU OINHUCAHWU IPABHIBHO
TPAaKTOBaTh  (U3WYECKUH  CMBICH  HUCIOJIB3YEeMBIX  BEJIWYHH,
0003HAYEHUs] W EIUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBA3BIBAIONIME JAaHHYIO (DU3UYECKYIO BEIUYHHY C
JIPYTUMH BeTMYUHAMH, CTPOUTH IPa(UKN U3yICHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEJIMUUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBJICHUS U TPOIIECCHI,
WCIIOJIb3ys HW3YYEHHBIE 3aKOHBI, MPU ITOM JaBaTh CIIOBECHYIO
GbOpMYyIHpPOBKY 3aKOHa ¥ 3alKCHIBATh €r0 MaTEeMaTHYECKOe

BBIpa)KCHUE

1.6

00BACHATH (pr3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluil IPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBIABJIIATH HpI/I'-II/IHHO-CJ'Ie,ZICTBeHHBIe CBsI3H, CTpOI/ITI) O6’I)$ICHCHI/IC n3
2 — 3 JIOTMYECKHX IIaroB ¢ TMOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA

buznyeckux sBIEeHUHN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuy€THbIC 3a7add (OMUpAIONIMecs Ha CHCTeMy u3 2 — 3
YpaBHEHHII), HCIIONB3ys 3aKOHBI W (OPMYIIBI, CBS3BIBAIOIINE
¢u3uvecKkue BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJadu
3alMCBIBATh KPATKOE YCJIOBHE, BBIABIATh HEMOCTAIOUINE HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIC
JUIsS. PEUICHHUs, TIPOBOJAMTh PACYEThl U OLIEHUBATH PEATMCTUYHOCTH

IMOJIYYCHHOI'O 3HAaUCHUA (bPI?»PI‘ICCKOfI BCJIIMYMHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXKHO PpCHIUTL IIPU ITOMOIIH
(1)I/ISI/IIIGCKI/IX MECTOIOB, UCIIOJIB3Y: OIMMCAHUEC UCCIICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHMBATL IIPABHUJIbHOCTH IIOpSAAKa
IMPOBCACHUA HCCIICAOBAHMA, [JCJIaTb BbIBOAbl, HWHTCPIIPCTUPOBATDH

PE3yIbTaThl Ha6HIOI[eHHI>’I H OIIBITOB

1.9

MMPOBOAWTL OIBITBHI I1O Ha6JHOI[eHI/IIO (1)I/I3I/I‘IGCKI/IX SIBJICHUU HWJIN
(l)I/I3I/I‘IeCKI/IX CBOMCTB T€JI: CAaMOCTOSTEIHLHO CO6I/IpaTL YCTaHOBKY U3
M30BITOYHOTO Ha6opa O60pyI[OBaHI/I$I, OIMUCBIBATh XOJ OIIbITa U €T0

pe3yabTaThl, HOPMYIHPOBATH BBIBOIbI




1.10

OPOBOJUTH TPH HEOOXOTUMOCTH CEPHIO TPSAMBIX H3MEPEHUH,
OIpeensisl CpelHee 3HAaYeHUE M3MepseMOi BelMYMHbI ((HOKYCHOE
paccrosiHue coOuparoliel JHH3bI), 000CHOBBIBATH BBHIOOP criocoba

U3MepeHus (U3MEPUTENBHOTO Iprbopa)

1.11

MPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
WCII0JIb30BAHUEM IPSMBIX U3MEPEHUI: TIJIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOSITEIBHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIUYHH B BHJE TaOIHIIH

rpauKoOB, JIe1aTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICTOBAHUS

1.12

IPOBOAMTH  KOCBEHHBIE M3MEpEeHMs]  (U3MUECKUX  BEIUYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHs,  coOuparb  SKCHEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHUs], CIEaysd MPEIIOKEHHON
WHCTPYKLMHU, BBIUUCISATH 3HAYEHHE BEJIUYMHBI U aHAIU3UPOBAThH
MOJYyYEHHBIE PE3YJbTAaThl C YYETOM 3aJaHHOW NOTPENIHOCTH

W3MEepeHun

1.13

coOnrofaTh mMpaBuiia TEXHUKH Oe3omacHOCTH TMpu paboTe ¢

1a60paTOPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKK M3YYEHHBIX (PU3NUYECKUX MOJIEIEH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYECHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3A, IJIAHETapHas MOJEIbh aroma,

HYKJIOHHasd MOJACJIb aTOMHOTO sAapa

1.15

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpPOM Ha WX OINUCAHUS, HCHOJb3YS
3HaHMSI O CBOMCTBAax (U3MYECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXEMbI W CXCMATHYHBIC PUCYHKH U3YYCHHBIX
TCXHHUYCCKUX YCTpOfICTB, HU3MCPHUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHYCCKUX ITPOLECCOB IIPU PCIHICHUHA y‘IC6HO'HpaKTI/I‘{eCKI/IX
3a/la4, OIITHYCCKHUEC CXCMBbI JJIA ITIOCTPOCHHA I/I306pa)KeHI/II71 B IINTIOCKOM

3epKaie ¥ coouparomieit TuH3e

1.17

IOPUBOAUTE TNpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TIpUMepax)
NPAaKTUYECKOTO  MCIOJIb30BaHUs  (PU3MYeCKMX  3HaHUH B
NOBCEHEBHON KM3HM il obOecreueHHs 0Oe30MacCHOCTH  IpH

O6paH_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U C06HH1HCHHﬂ HOPM 3KOJOI'MYCCKOro

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.18

OCYIIIECTBIISAITh MOUCK HH(pOpMaNuu (U3NIECKOTO COJIEPKAHUS B
cetr UHTEpHET, CaMOCTOSITENTLHO (POPMYIIUPYS TIOMCKOBBIN 3aIpoc,
HAaXOJWTh TyTH OMNPEACICHHUS JOCTOBEPHOCTH  IOJy4CHHOM
uH(GOPMAIIMK HAa OCHOBE WUMEIONIMXCS 3HAHUU W JOMOJTHUTEITHHBIX

HUCTOYHHUKOB

1.19

UCIOJIb30BaTh IMPU BBIMOJIHEHUH Y4E€OHBIX 3aJaHUN Hay4yHO-
HOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOrO CONEp’KaHus, CIpPaBOUYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiIageTh NpUEMaMHU
KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMAIIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb CcOOCTBEHHEIE MUCHLMEHHBIE WU YCTHEIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKHX HNCTOYHHKOB (1)1/131/1qu1<01"0
COJIep’KaHus, MyOJUYHO MPEICTaBIATh PE3yAbTaThl MPOEKTHOW MM
HCCIENOBATENIbCKON  JESITENIBHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3YyYECHHBIM TOHATUWHBIA anmapar HM3y4aeMoro
pasnena GU3MKK U COMPOBOXKIATh BBICTYIUIEHUE IpE3EHTAINeil ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB

1.21

IIPU BBITOJIHEHUN YU4E€OHBIX IPOEKTOB U UCCIEI0BaHUMN (HU3NUYECKUX
IPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJlayaMU, CJIEAUTh 32 BBIIIOJHEHUEM IIJIaHa
JNEHCTBUII M KOPPEKTUPOBATH €ro, aJaeKBaTHO OIECHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pa3pemniath KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O npupoie. SIBIeHUs NpUPOIBIL.
®u3nyecKkue SBJICHMS: MEXaHUYECKUE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznueckue BeIMUMHBL. V3mepeHue (usmueckux
BenmuuuH. @Dusmyeckue mpubopsl. [lorpemHocTh

n3MepeHnil. MexxayHapoHas CUCTEMA €TUHUIL

1.3

EcTtecTBeHHOHayUHBIN METOJ] MO3HAHUS: HAOIIOACHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABHKEHUE TUIIOTES,
SKCIIEPUMEHT T1I0 TIPOBEPKE THIIOTE3, OOBICHECHHE

HAOJIFOIAEMOTO ABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue pabOTHI:

#H##Par###l3mepenne pacCTOSHHIM.
###Par###l3mepenne o0bEMa KUIKOCTH U TBEPAOTO
Tea.

#H##Par###OnpeneneHue pa3sMepoB MabIX Tell.
###HPar#t#l13mepenue Temmnepatrypsl MpU  TOMOIIU

KUAKOCTHOTI'O TEPMOMETpPA U AaTYHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par#H#Crpoenre BerecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHL, JOKAa3bIBAIOIIME TUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

#H##Par### )/ Bokeane  vactur,  BemecTBa.  CBs3b
CKOPOCTH JBWXKEHHUS YacTUIl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, tupdysus




2.3

B3aI/IMOI[eI7ICTBI/I€ YaCTHUILl BCIICCTBA: IPUTSIKCHUC U

OTTAJIKUBAaHHUEC

2.4

H#Par### ArperaTHbie COCTOSIHMS BEILECTBA:
CTpOEHUE rasos, JKUIKOCTEN " TBEPABIX
(kpuctajuinueckux)  Tel.  B3auMocBs3b  MEXIy
CBOMCTBAaMHM  BEUIECTB B  pa3HbIX  arperaTrHbix

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0OEHHOCTH arperaTHhIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOTHI:

#H##Par###0O1enka 1uaMeTpa aToMa METOJIOM PSTIOB (C
UCIIOJIb30BaHuEeM GoTorpaduii).

#HHHPar###0nbITl 1O  HAONIOJCHUIO  TETJIOBOTO
pacimpeHus ra3os.

H#HHHPar###0nbITel IO OOHAPY)KEHHUIO JIEHCTBHS CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe NIBIDKECHUE. PaBHoMepHOE u
' HEpPaBHOMEPHOE JIBIDKCHUE
###Par###Cxopocte.  CpenmHsisl  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JIBIDKCHHH. Pacuér myTu u BpeMeHH
JIBUKEHUS
SBnenne nHepuuu. 3aKoH MHEpuUU. B3aumoneiicteue
3.3 TeJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JBMKEHUS TEJI.
Macca kak Mepa HHEpTHOCTH Tea
y #HPar###1norHocTs BemecTBa. CBs3b INIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BelllecTBa
3.5 Cuila KaK XapaKTepUCTHKa B3aUMOICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MOMOIIBIO JHHAMOMETPA
37 ##HPar### SIsnenne taroreHusa u cumia TsokectH. Crita
' TSOKECTH Ha JAPYrux miaaHerax. Bec rena. HeBecomocTh
38 Cuna Tpenusa. TpeHue CKOJBXKEHHUS U TPEHHUE TOKOS.

TpeHue B pUpoae U TEXHUKE




3.9

#H#Par###Cnoxenrue Ccuil, HaImpaBJCHHBIX MO OJTHOM

npsiMOH. PaBHOAEHCTBYIOIIAS CUIT

3.10

[IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(apyka B KUAKOCTH, MOJEIU 3JIEKTPUYECKOTO
aBToMOOWISI U Tak painee). OmpeneneHue CpeaHen
CKOPOCTH CKOJIbXEHHs Opycka WIM [IapuKka [0
HaKJIOHHON 1uiockocTH. OmnpeneneHue IUIOTHOCTH
TBépAoro  Tena.  OnNbITel,  JEMOHCTPHUPYIOLINE
3aBUCUMOCTD pacTsLKEeHUs (JepopMaiu) NpyKUHbI OT
NPUIOKEHHOW Cuiibl. ONBITBL, JAEMOHCTPHPYIOIIHE
3aBUCHUMOCTb CHJIbI TPEHHSI CKOJIBKEHUSI OT Beca Tena U

XapaKTepa COMPHKACAIOIINXCS TOBEPXHOCTEH

3.11

®usndeckue ABICHUS B IPUPOJE: PUMEPHI IBHKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOM U HEKUBOM MPUPOAE,

I[eflCTBHe CUJIbI TPECHUS B ITPUPOAC U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

JIABJIEHME TBEPJIBIX TEJI, )KUJKOCTE 1 TA30B

4.1

Hasnenue tBEpmoro Tema. CriocoObl YMEHBIICHUSI U

YBCINYCHUA OaBJICHUA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHUCHMOCTh JaBJICHHUSA Tas3a oOT

00BEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHuss TBEPABIMU TEIAMH, KUIAKOCTIMHU U

razamu. 3akod Ilackains. [THeBMaTHUECKHE MAIIHEI

4.4

3aBUCHUMOCTh JABJICHUS JKUIKOCTU OT TJIYOUHBI.
I'mapocraTuueckuii napasiokc. Coobaromuecst

COCybl. I UAPABIUMYCCKUEC MCXAHN3MbI

4.5

Atmoctepa 3emanm U arMoc(epHOe JaBIEHUE.
[IpyumHBl CyIIECTBOBaHMSA BO3AYIIHOM 000JI0YKH
3emun. OmnsIT Toppuyemnn. 3aBUCUMOCTh
aTMOC(EpHOro JaBJIEHUS OT BBICOTHI HAJ YPOBHEM

MOpsI

4.6

N3mepenue armocdeproro mapnenus. [Ipubopsl mms

HN3MCPCHUA aTMOC(I)epHOFO JaBJICHUA




4.7

JleficTBHE KMAKOCTH M ra3a Ha IOTPYKEHHOE B HUX
Teno. Beltankuparomas (apxuMenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOThI:

Hccnegopanme 3aBHCHMOCTH Beca Tella B BOJAC OT
00béMa NOrpyKEHHOW B JKUIKOCTb YacTH Tela.
OrnpezienieHe BBITAIKUBAIONICH CHJIBI, JEHCTBYIOIEH
Ha TeNo, MNOrpyKEHHOE B KUIAKOCThb. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUJIBI, IEHCTBYIOLIEH
Ha TEJI0 B JKUIAKOCTH, OT MacChl Tejia. OMbBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTH  BBITAJIKHUBAIOLIEH
CHJIBI, JICCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00bEMaA
MOTPYKEHHOU B JKUAKOCTh YAaCTH TE€JIA U OT MJIOTHOCTH
)kunkoctu.  KoHcTpympoBaHwe — apeomeTpa  WIH
KOHCTPYMpPOBAHUE JIOJKM W  ONpeaesneHue  e€

TPy30MOABEMHOCTH

4.10

Ousnyeckue  SIBICHUS B TNPUPOAE:  BIUSHUE
aTMOC(epHOrO0  JaBJIICHHWA Ha JKUBOM OpPraHU3M,

TJIaBaHUE PhIO

411

Texnuyeckne yCTpoOWCTBa: COOOIIAIOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUAPABINYECKHUI TIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HAcoC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckas pabora

5.2 MexaHnueckass MOLIHOCTh

£ 3 [IpocThie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs

' I0cKkocTh. [IpaBuio paBHOBecHs pblyara

5.4 [IpumeHeHne npaBuiIa paBHOBECHS phluara K OJIOKy
«3onotoe  mpaBwio»  MexaHukd. Kosddunuent

55 MOJIC3HOTO  JEHCTBUS  MEXaHU3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas JHEPTUU TN, IOIHATOTO HaJ 3eMIEH




o.7

Kunernyeckas sneprus

5.8

[Tonnas MexaHnudeckasi sHeprus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHHUYECKOM OHCPIrun

5.9

[IpakTnueckue pabOThI:

##HPar#H#0Onpenenene paboTbl CUIBI TPEHUS IPU
PaBHOMEPHOM JBIKEHHH Tejla IO TOPH30HTAIHHON
noBepxHoctu. HccnenoBanue ycnoBuil paBHOBeCHS
ppruara. M3mepenne KIIJ[ HaKkIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUHU

5.10

dusnyeckre SIBICHUS B npupoac: pbHaru B TEJIC

YCI0BCKa

5.11

TexHu4eckue yCTpOMCTBA: phlYar, MOJABWKHBIL U
HEMO/IBUKHBINA OJI0KH, HAKJIIOHHAS TJIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pa3nena

Kon
3JIeMEeHTa

IIpoBepsieMble 1€MEHTHI COIEP:KAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOH
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekysl.  OmbIThl, MOATBEPXKAAIOIIME OCHOBHBIC

ITOJIOKCHHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOfI TEOpHHU

6.2

Mopaenu  TBEPAOro, JKHUIKOTO U  Ta3000pa3HOro
cocTostHMI BemiecTBa. Kpucramimdeckue u amopdHbIe

TCJ1a

6.3

OObscHEeHrE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETUUYECKON

TEOpUn

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUSA

6.5

TenmoBoe pacmpCHUC U CxKaTHUC




Temneparypa. CBsi3b TeMmMIepaTrypbl CO CKOPOCTBIO

0.0 TEIIOBOTO JABVIKEHMS YaCTHUII
BryTtpeHHss JHEprusl. Cnoco0Ob1 M3MEHEHUS
6.7 BHYTPEHHEHW JHEPTHH: TEIUIONepeaada U COBEPIICHUE
paboThl
6.8 Bu st TETUIOTICPEIAvH TEIUIONPOBOAHOCTD,
' KOHBEKIIVS, U3ITyICHHE
KonnuecTtBo  TemmoTel. YAelbHas  TEINIOEMKOCTH
6.9
BEIIIECTBA
TeriooOMeH M TEMJIOBOE paBHOBECHE. YpPaBHEHUE
6.10
TEIJIOBOro OajaHca
511 [lnaBneHne ®W  OTBEepJCBAaHUEC  KPUCTALIMYCCKUX
. BEIIECTB. Y IeabHas TEII0Ta IUIaBICHUS
[TapooOpazoBannie u  KoHmeHcanus. Vcmapenwe.
612 Kunenue. VYaenpHas Temiora mapooOpa3oBaHUS.
' 3aBUCHMOCTB TEMIIEPATYPHI KATICHUS OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BnaxxnocTts Bo31yXxa
6.14 DHeprus TOUIMBA. Y IeibHas TEIJI0Ta CrOPaHUS
[Ipunnuner  pabotel  TerioBblx — jaBurarenedd  KIT/]
6.15 TEIUIOBOTO ABUrareis. TeIuioBeIe ABUraTelId U 3aliuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHUsS M TMPEBPAICHUS DSHEPIHUH B
6.16
TEIJIOBBIX IMTPOIIeccax
[IpakTrueckue paboOTHI:
HHHPar#H#ONbITHL 10 OOHAPYXKEHHUIO JEHCTBUS CHII
MOJIEKYJIIPHOTO MPUTSKEHHUS.
6.17 HHHPar###OnpITel 110 BBIPAIIMBAHUIO  KPHUCTAJJIOB

MOBApEHHOM COMM UJH caxapa.
H#HHHPar###0neITEl 10 HAOMIOLEHUIO  TEILUIOBOIO

pacmupeHud ra3osB, JKUJIKOCTEN U TBépI[BIX TCII.




#HH#HPar###Onpenenenue qaBieHus BO3AyXa B OauioHe
HITIPULIA.

HHAPar###0nbIThl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTD
JABJICHHUS BO3JlyXa OT €ro o0bEMa M HArpeBaHUS WU
OXJIAXKICHHUSL.

##HPar#H#1 Iposepka TUITOTE3bI JIMHENHOMN
3aBUCHUMOCTH  JUIMHBI ~ CTOJOMKA  JKUJKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.
###Par###HaOmonenue  M3MEHEHUS]  BHYTPEHHEH
SHEPTHH TeJia B pe3yibTaTe TEIUIonepenayr U padOThI
BHEIIHUX CHJL.

###Par###lccnenoBanre SBIEHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUM XOJOJHOMN U rOpsYEi BOJIBI.
###Par##H##OnpeneneHue KOJINYECTBA TEIIOTHI,
MOJIYYEHHOTO BOJIOW TPH TETUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

###Par###OnpeneneHue  yaeabHONW — TEIUIOEMKOCTH
BEIIICCTBA.

###Par###lccnenoBanue mporecca HCIapeHHUs..
#H#Par###OnpeneneHue OTHOCUTEIBHON BIIAXXHOCTH
BO3JIyXa.

###Par####OnpenencHue yAeTbHON TEIUIOTHI

IJIaBJICHUS JIbJA.

6.18

Ousnyeckue SBICHHUS B TMPHUPOJE: TMOBEPXHOCTHOE
HATSDKEHHE W KalWwUIApHbIE SBICHUS B MPUPOJE,
KPUCTAJUIBI B IPUPO/IE, n3nydeHue ConHIa, 3aMep3anne
BOJOEMOB, MOpCKUE Opu3bl; 0O0pa3oBaHHE POCHI,

TyMaHa, UHE, CHEra.

6.19

TexHuueckne yCTpONCTBa: KamWUIAPhL, IMPHUMEPHI
MCIIOJIb30BaHUS KPUCTAIIJIOB, )KUAKOCTHBIN TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBasi TypOuHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHusl.




OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpusanus Tel. [[Ba pojsia aIeKTpuuecKuX 3apsioB
B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kysona
7.2 (3aBHCHMOCTb CHJIbI B3aMMOJICHCTBUS 3apsKEHHBIX TEl
OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIAMHU )
DneKTpuyeckoe noJe. Hanpsoxkénnoctsb
7.3 anekTpuueckoro mois. IlpunHnun — cynmepno3unuu
JNEKTPUYECKHUX OJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIeMEHTapHbIN
7.4 anexktpudeckuil 3apsa. Crpoenue atoma. [IpoBoaHuku
U TURJIEKTPUKH
7.5 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
- ONEKTpUYECKU  TOK.  YCJIOBHUS  CYIIECTBOBaHUSA
. JJEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSSHHOTO TOKa
HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJIEKTPHUYECKHUH TOK B
KUAKOCTSX M razax
. OnekTpuyeckas uenb. Cuiia Toka. DJIEKTPUUECKOE
' HaNpPsDKEHUE
29 ComnpoTuBieHue MIPOBOIHUKA. YaensHoe
' COMPOTHBIICHUE BEIIeCTBA
7.10 3akon OMa 1 ydacTka Ienu
[TocnenoBarensHOoe U MapajuleNbHOE COEIWHEHHUE
7.11
MPOBOJHHUKOB
PaGora u MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DJeKTpUYecKue LEenu U MOTPEOUTENH HIEKTPUIECKON
. sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTossHHBIE MarHUTHI. B3anMozeicTBrE MOCTOSTHHBIX
7.14
MarHuTOB
218 MaruautHoe mnone. MarHuTHoe nojie 3eMiIM U €ro

3HA4YCHUC IJIA )KM3HH Ha 3emite




7.16

OneiT Opcrena. MarHuTHoe I10JI€ JIEKTPUYECKOIO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMArdMTOB B TCXHUKC

7.17

JlelicTBE MarHUTHOTO MOJIS HA MPOBOJHHUK C TOKOM.
DneKTpoABUTraTelNb IOCTOSIHHOTO TOKa. Vcnonbs3oBanue
IEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha

TPaHCIIOPTE

7.18

Onpitel  @apanes.  SIBneHHe  AIEKTPOMArHUTHOM

naaykuuu. [Ipasuno Jlenna

7.19

DIIeKTPOTEHEPATOP. Crioco6m1 MOJTYy4YEHUS
SJIEKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHEPTrUun

7.20

[IpakTnueckue pabOTHI:

OMnBITH 110 HAOTIOJICHUTO SIEKTPU3AINH TEJI HHYKIIHEH
Y TIPU COTIPUKOCHOBEHHH.

HccnenoBanvue nAEUCTBHS SJIEKTPUYECKOTO TOJIA Ha
MPOBOJAHUKY U TUAIIEKTPUKU.

COopka W mpoBepka padOTHI DIICKTPUUECKOW IEMHU
MOCTOSIHHOTO TOKa.

W3mepeHue u peryiupoBaHue CUJIbl TOKA.

W3mepenue u peryniupoBaHie HAPSKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYILErO
yepe3 pe3UcCTop, OT COMPOTUBIEHHUS pe3ucTopa u
HaANPSDKEHUS Ha PE3UCTOPE.

OnbIThI, JNEMOHCTPHUPYIOIINE 3aBUCHUMOCTH
ANEKTPUYECKOTO COMPOTHUBICHUS MPOBOJHUKA OT €ro
JUIMHBI, TIONIAH MOTIEPEYHOr0 CEYCHUS U MaTepuana.
[IpoBepka mpaBuiIa CJIOXKEHUS HANPsHKEHUH MpU
MOCJIeIOBATEIbHOM COEAMHEHHH [BYX PpE3UCTOPOB.
[IpoBepka npaBumna s CUIIbI TOKA TP MapaliIeIbHOM
COEMHEHUU pe3uctopoB. OmnpeneneHue  pabOTHI
UIEKTPUUYECKOTO TOKa, HAYIIEr0 Yepe3 pe3ucTop.
OmnpeneneHre MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,

BBIJIEIISIEMO Ha PE3UCTOPC. HccnegoBanue




3aBUCUMOCTHU CHJIBI TOKA, UIYILETO Yepe3 JaMIOUKy, OT
HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
WccnenoBanue MarduTHOTO B3aUMOJICHCTBUS
MOCTOSTHHBIX MarHuToB. M3ydeHne MarHWTHOTO MOJIA
MOCTOSIHHBIX MAarHUTOB TIPU WX OOBEAMHEHUU U
pazaenenuu. MccienoBanue qeMCTBUSA AIEKTPUYECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. ONBITHL,
JIEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHUIBI
B3aUMOJICHCTBUS KATYIIKKA C TOKOM M MarHuTa OT CHJIBI
TOKa M HamnpaBJICHWs Toka B Karymke. W3yuenue
JEUCTBUSI MAarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM.
KonctpymnpoBanue i H3Y4YCHHUE paboThI
3IIEKTPOIBUTATEIIS. H3zmepenne KIT
3JIEKTPOJIBUTATEIbHOM  YCTAHOBKH. OneITel IO
HCCIICTOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON
WHIYKIMU: HCCIIEIOBAaHUE W3MEHEHUN 3HAYCHHUS U

HaIlpaBJICHHUA HHAYKIIHUOHHOI'O TOKa

7.21

Odusnyeckue SBICHUS B MPUPOAE: DIEKTPUUECKUE
ABIIGHUST B aTMocdepe, DIIEKTPUUYECTBO  KUBBIX
OpraHU3MOB, MarHUTHOE 10JIe 3eMIIH, Apeiid MOI0CoB,
POJIb MATHUTHOTO TOJIS JUIsl KU3HU Ha 3eMiie, MOJISpHOE

CHSIHHC

1.22

TexHHUECKHE YCTPOWCTBA: AJIEKTPOCKOII, aMIIEpPMETp,
BOJIETMETP, PEOCTAT, CYETUHMK IICKTPUICCKOI SHEPTHH,
AJIEKTPOOCBETUTEINIbHBIC TPUOOPBI, HArpeBaTeIIbHBIC
AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPHUICCKHUE
NPEIOXPAHUTEIH, IEKTPOMArHUT, SJICKTPOJIBUTATEIH

MMOCTOSHHOT'O TOKA, FreHEPATOP IMOCTOSAHHOTO TOKa

9 KUIIACC

Kon

pazzena

Kon

QJICMCHTA

HpOBepﬂeMHe OJICMCHTBI COJACPIKAaHUA




MEXAHUWYECKUE SABJIEHUA

MexaHnuueckoe JABHKEHME. MarepuanbHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
###Par##HepaBHoMepHOE IIPSIMOJIMHEWHOE
8.4 nBukeHue. CpeHss 1 MTHOBEHHAsi CKOPOCTh Teja MU
HEpaBHOMEPHOM JIBHKEHUU
8 VYckopeHne.  PaBHOYCKOpPEHHOE — IIPSIMOJIMHEMHOE
3 JIBYKEHUE
8.6 #HHPar###CBo0Oo1HOoe magenue. OnbITe! [ anuies
###Par###PaBHOMEepHOE IBIKEHHE IO OKPY)KHOCTH.
8.7 [lepuon u wacrora obpamenus. Jluneiitnas u yrionas
ckopoctu. [leHTpocTpeMHuTeNbHOE YCKOPEHNE
8.8 [TepBriii 3axon HpioToHa
8.9 Bropoii 3akon Herotona
8.10 Tpertwuii 3akon HeroToHa
8.11 #HHAPar###] [pyuHIMIT CYTIEPIIO3UITAN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 ##H#Par###Cuna TpeHUS: CWia TPEHUS CKOJIBKCHUS,
' CHUJIa TPEHHUSI ITOKOS, IPYTHe BUJIbI TPEHUS
8.14 ###Par###Cuna TSDKECTM HM 3aKOH  BCEMHPHOTO
' TATOTEHUA. Y CKOpEHHE CBOOOTHOTO MaICHUS
815 Jsuxenne maner Bokpyr Conuma.  Ilepsas
' KocMuYeckasi ckopocTb. HeBecoMocCTh U meperpy3ku
816 PaBHOBecue MarepualibHOM  TOYKH. AOCOIIOTHO
. TBEPJIOE TEJIO
HH#HPar###PaBHoBecre TBEPOro Teja ¢ 3aKperIEHHOM
847 0Cb10 BpateHus. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmnynsce Tena. U3menenue ummnynbca. UMmynbc cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE IBUJKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb




8.22

PaGora cun Tskectd, ynpyroctd, TpeHus. CBs3b

SHEPTUU U paboThI

8.23

HOTGHI_II/IaJIBHaSI OHEprud TCJIa, IMOJHATOIO HalJg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToreHnmanpHas SHEPIUsl CKATON NIPYKUHBI

8.25

###Par####Kunetnueckas  sHeprus. Teopema o

KMHETHUYECKOU SHEPIUU

8.26

H#HPar###3akoH coXxpaHeHUs! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpenenenue cpeiHel CKOPOCTH CKOJIbXKEHHUST OpycKa
WM JIBIDKCHMS IIapHKa 1O HAKJIOHHOM TIJIOCKOCTH.
Ornpeenenne yCKOpEHHUs TeJla P PaBHOYCKOPEHHOM
JIBMKEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM  JIBIDKEHMH  0€3  HadajabHOU
CKOPOCTH.

[IpoBepka THIIOTE3bI: €CAM HPHU PABHOYCKOPEHHOM
JIBUKEHUHN 0€3 HAa4aJbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

Hccnenosanue 3aBUCHUMOCTH CHJIBI TpEeHUs
CKOJIbKEHUSI OT CHJIbl HOPMAJbHOTO  JIaBJICHHUS.
Omnpenenenve KO3PPUIMEHTa TPEHUS CKOJBKEHHUS.
Omnpenenenue KECTKOCTH MNpyxKuHbL. OrnpenencHue
paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBUKCHHUH
TeNa 1Mo TOPU30HTANBHOM MoBepxHOCTH. OnpeaeneHue
paboOThl CHIJIBI YIPYrOCTH MpH TOABEME TIpy3a C
UCIIOJIb30BAHMEM  HEMOJBUKHOTO U MOJBHKHOTO

OJIOKOB

8.28

dusznyeckue SABICHUS B npupoac: NpuInBLI U OTJIMBBI,
JABMKCHUC INJIAHCT Conaeuynoi CUCTCMBbI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHU3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, HaTUYUKHU

IMOJIOKCHHA, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUYECKHNE KOJIEBAHWA 1 BOJIHBI




9.1

Konebarensaoe JIBUYKEHUE. OCHOBHEIE
XapaKTepUCTHKU  KoJeOaHWH: Tepuoja, YacToTa,

aMILIUTY 1A

9.2

MaremMatnueckuii M IPYKWUHHBIA ~ MasTHUKH.
[IpeBpamienue  sHepruM  npu  KoJyieOaTeIbHOM

JBUXXCHUHN

9.3

3aryxarwouue koyiebaHus. BeiHyX/1eHHbIE KOJIeOaHMUsI.

Pe3onanc

9.4

Mexanndeckre BOJHEL. CBOICTBA MEXaHHYECKUX
BOJIH. [IpomonsHble W monepeunsie BOJHBL JlnHA
BOJIHBI u CKOpOCTh eé pacnpocTpaHeHus.
MexaHu4ecKkrue BOJIHBI B TBEPAOM TeEJIE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHHUE 3BYKa

9.6

Nudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

OnpeneneHne dYacTOoThl W TEpHoJa  KoJieOaHUU
MaTEeMaTUYECKOr0 MasiTHHKA.

OnpeneneHne dYacTOoThl W TEpHoJa  KoJieOaHUM
MPY>KWUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TEpUOJA  KoJIeOAHUH
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TE€pUOJA  KoJIeOaHUU
NPY)KHHHOTO MasTHUKAa OT Macchl Tpysa. Ilpomepka
HE3aBUCHMOCTH repuo/ia KoJebaHui rpys3a,
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyXuHbl. M3MepeHue ycKOopeHuss CBOOOIHOTO

naacHus;d

9.8

dusnyeckue SIBICHUS B npupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, celicMHUYecKue BOJIHEI,

OyHaMHu, 5X0

9.9

Texanuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIOJb30BaHHC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE M0JI€. DJIEKTPOMArHUTHbIE BOIHBI.
' CBoICTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 31eKTpOMarHuTHBHIX BOJIH
10.3 DnekTpoMarHuTHas npupojaa ceera. CKOpoCcTh CBeTa.
' BomraoBEBIC CBOMICTBA CBETa
[IpakTuueckue paboThI:
10.4 HN3ydyeHue CBOMCTB JJIEKTPOMArHUTHBIX BOJH C
MOMOIIIHI0 MOOMIILHOTO TenedoHa
Ousnveckue SBICHHUS B TMPUPOJE: OHOJOTUYECKOE
10.5 JIeicTBHe BUJIUMOTO, yIbTPadUOIETOBOTO u
PEHTTE€HOBCKOTO U3JIy4eHUN
106 Texnnueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHU S
111 JlyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpssMonMHEITHOE pacIpOCTpaHEHHE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkano. 3akoH
' OTPaKECHUSI CBETA
114 [Ipenomnenne cBeta. 3aKOH TMPEJIOMIICHUSI CBETA.
' [TomHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xon rydeit B TuH3E
116 Onrtuueckas cucreMa doToanmapara, MUKPOCKONa U
11 ' TeJIECKOIIa
117 I'maz kak onrtudeckas cucreMa. bnmu3opykocTs u
' JAITbHO30PKOCTh
m Paznoxxenune 6enoro cBera B criektp. OnbiThl HproTOHA.
' CrnoxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus ceera
[IpakTuueckue pabOTHI:
#HHPar###ccnenoBanue 3aBUCHUMOCTH yria
11.9 OTPa)KEHMsI CBETOBOTO JIy4ya OT yIJla MaJcHHUs.
HH#Par##H#13yueHne XapakTepUCTUK HM300paKeHUs
IpeMETa B IJIOCKOM 3€pKaje.




#H#Par###lccnenoBanue 3aBUCUMOCTH yria
NpPEJIOMIICHUSI CBETOBOTO JIyda OT yIjla MaJeHUs Ha
TPaHUIIEe «BO3JyX — CTEKIION.

#H#Par### lonyuenre u300paXeHUH € TMOMOIIBIO
COOMPAIOIIEH JIUH3BI.

##HPar#t#Onpenencaue (HOKYCHOTO PpACCTOSIHHS |
OTITUYECKOH CHJIBI COOMpPArOIIEH JTNH3HI.
HHHPar##H#ONBITEL IO pa3NioXeHUI0 OeNoro ceera B
CTIEKTP.

HAHPar###OnbITEl IO BOCIPUATHIO I[BETA MPEIMETOB

IpU UX HAOIIOAEHNHN Yepe3 LIBETOBbIE (PUIIBTPHI

dusndeckue SIBICHUS B Mmpupoac: 3aTMCHUA COJ'IHHa u

11.10 JlyHbI, 1IBeTa TeJ, ONTHYECKUE SIBICHUS B aTMOCdepe
(BeT HEOa, pedpakius, pamgyra, MUPax)
1111 TexHuuecknue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' dboToanmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
191 Onbitel Pesepdopna u mmaHeTapHas MOJElNb aToMa.
' Monens aroma bopa
12.2 Hcnyckanne u moriionieHue cera aToMoM. KBaHTHI.
' JIuneityaTpie CIEKTPbI
12.3 PamnoaktuBHOCTh. Asb(ha, 6eTa- ¥ raMMa-u3TydeHUs
194 Crpoenune aromHoro sAnpa. Hyknonnas wmonens
' aTOMHOTO siapa. M30TOmbI
PannoaktuBHbie npeBpanienus. Ilepuon nonypacnana
12 12.5
ATOMHBIX SIJIEP
196 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsS0BOr0O U
' MacCOBOT'O YHUCEI
OHeprusi CcBsi3u aTOMHBIX sAep. CBsA3b Maccel U
12.7
SHEPTUU
198 Peakuun cunresa u genenus saep. McrouHuku
. sHepruu CoJIHIIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelicTBue paaMOaKTUBHBIX

I/ISJIy‘-ICHI/Iﬁ Ha XKUBBIC OPIraHU3MbI




12.10

[IpakTuyeckue paboOTHI:

HabntoneHne CrjiomHBIX M JMHEMYATBIX CIIEKTPOB
U3ITy4EHUS.

HccnenoBanue TpEeKOB: U3MEPEHNUE SHEPTUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 (hoTorpadusim).

W3mepenune pagroakTHBHOTO (GoHA

12.11

®usnyeckue SBICHUS B IMPUPOJAE: ECTECTBEHHBIN
PaauOaKTUBHBIN ¢oH, KOCMHMYECKHUE Iy4H,
PaauOaKTUBHOE M3Iy4YEHUE NPUPOJHBIX MHHEPAIOB,
JICICTBHE PATMOAKTUBHBIX H3JIIy4CHHM Ha OPraHU3M

YCI0BCKa

12.12

TexHnueckue YCTpONCTBA: CIIEKTPOCKOII,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKK B HAYYHOW KApTUHE  MUDA;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJACTABICHUNH O 3aKOHOMEPHOU
CBSI3M U [TI03HABAEMOCTH SIBJIEHUI MPUPOIBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromei ponad QU3MKK B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOTHH, 00 SBOJIONMH
(Gu3NYeCKUX 3HAHUN U UX POJIM B LEIOCTHONW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKIIAaJe POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, 0OBICHEHUE MTPOLIECCOB OKPYKAIOIIETO

MHUpa, pasBUTHC TCXHHUKU 1 TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BEUIECTBO U IMOJIE), O JIBUKEHHM Kak
crioco0e CyIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOU
TEOPUU CTPOCHMS BEIIECTBA, O (U3MYECKOW CYIIHOCTH SIBJICHHUI
Opuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAHTOBBbIX); yMEHUE pa3IuyaTh SBJICHHUS [0 OIHUCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
TaHHOE (U3UYECKOE SIBICHUE; YMEHHE pPaclo3HaBaTh IPOSBIICHUE
U3YYEHHBIX (PU3UYECKHUX SIBICHUM B OKPYXKAIOIIEM MUPE, BBIICIAS

UX CYIECTBEHHBIE CBONCTBA (MPU3HAKU)

Bnagenue ocHoBamMM MOHSTUHMHOIO arapara U CHUMBOJIMYCCKOIO
A3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIA PCHICHUA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCPHU30BATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA H

IMPpOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMIITUPUYCCKHUEC 3aKOHBI

YMeHHne OIMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SABJICHUS, UCTIOJIB3Ys1 (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOmrofeHus mpaBui 0€30MaCHOTO TpyAa: HaOmoieHne (GU3HUECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITEIILHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TJaHHOTO Habopa 000PYAOBAHUS 110 UHCTPYKIINH, OTMMCHIBATH XO/I
OTIBITA U 3AIKCHIBATH €T0 PE3YyIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IPOBEJCHUE TNPSAMBIX M KOCBEHHBIX HM3MEPEHUH (PU3HUECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATH M3MEPEHHUs, CaMOCTOSTEIbHO
coOuparb HKCHEPUMEHTAJbHYIO YCTAHOBKY II0 HHCTPYKIHH,
BBIUMCIISATh 3HAUEHHWE BEJIMYMHBI M aHAJIU3UPOBATH IOJIyYCHHbBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTPEIIHOCTH PEe3yJbTaTOB
WU3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HOKCIHEPUMEHTAJIbHBIX HCCIEI0BAHUII;
CaMOCTOSITEJIBHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
OPOBOAMTH  HCCIENOBAaHME IO  HMHCTPYKIMH, IPEACTaBIATh
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh TMOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCCIIeJOBaHU

[lonumanue  xapakTepHBIX CBOMCTB  (U3MYECKHX  Mojenei
(MaTepuaibHas TOYKa, a0OCOJIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIaHETapHas MOJEelb aTroMma,
HYKJIOHHAsl MOJIeNIb aTOMHOTO $ipa) ¥ YMEHHUE MPUMEHATh UX JUIS

00BSICHEHUS (PU3UIECKUX MPOIECCOB

VYMmeHne oObICHITE (bI/ISI/I‘IeCKI/Ie IMpoHeCcChl U CBOMCTBaA TCJI, B TOM
YHUCI€ MU B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTHUPOBAHHOI'O
XapakTepa, B 4aCTHOCTH, BBIABJIATE IPUYUWHHO-CIICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHBEIC CBOICTBa
(1)I/ISI/ILICCKI/IX HBHCHHﬁ, (bI/ISI/I‘IeCKI/Ie 3aKOHBbI, 3aKOHOMECPHOCTU H

MOJIEIIA

YmMmenue pemats pacuéTHble 3afauu (Ha Oaze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (popMmyInbl, CBs3bIBaOIIME (PU3UUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpAaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIME JAaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoOX0oUMBIE 715 €€ PeIIeHHs], UCTIOIb30BaTh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTH PAcUYEThl U OLIEHUBATh PEATIMCTUYHOCTHh MOJTYYEHHOTO
3HaueHUs PU3NYECKON BETUYMHBI; YMEHHE OTIPEICISATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3aavuUn




YMeHHMe XapaKTepu3oBaTb IIPUHLMUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHUCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX ONMCAHUIO, UCIIOJb3Ysl 3HAHUSA O
CBOMCTBaX (PU3UYECKUX SBICHUH M HEOOXOIUMBbIC (PHU3UIECKUE

3aKOHOMEPHOCTH

10

YMeHHne WCHoiap30BaTh 3HAaHUA O (U3UYECKHX SIBICHUSIX B
NOBCEIHEBHOM JKM3HM Juid oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHnn ¢ OBITOBBIMH  NpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAaHEHHUS 37I0POBbSI M COOJIIOJICHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpY’Karollell cpeze; MOHUMaHUE
HEOOXOJAMMOCTH MPUMEHEHUS JOCTIKCHUM (PU3UKU U TEXHOJOTUM

AJId palfuOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT moMCKa, MpeoOpa3oBaHUST W TPEICTaBlIeHUs WH(OpMaIun
(GU3UYECKOTO COJEp)KaHUsI C HCMOJIb30BaHUEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLICHUBATh IOCTOBEPHOCTh
MOJyd4eHHOW WH(GOPMAIlMKM Ha OCHOBE HWMEIOIMIMXCSA 3HAHUN W
JOTIOJIHATEIBHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJIb30BaTh IpHU
BBITIOJTHEHUH Y4€OHBIX 33JJaHUN HAyYHO-TIOMYJSPHYIO JUTEpaTypy
(bu3NYECKOTO COMEpKaHUs, CIIPABOYHbIE MaTEpUalbl, PECYPChI CETH
WutepHer; BiageHue 0a30BbBIMH HaBbIKAMHU MpeoOpa3oBaHUS
uHbOpMallMi U3 OJHOM 3HAKOBOM CHUCTEMBl B JPYryl0; yMEHHUE
co3ZaBaTh COOCTBEHHbIE MUCHMEHHBbIE M YCTHBIE COOOIIECHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKMX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HEpaBHOMepHOE JiBHkeHUE. CpenHsis ckopocTb. Popmyna Jiist
1.2 BBIYUCIICHUS CPEIHEN cKopocTu: V = S/t
PaBHOMepHOE NpsIMOSIMHENHOE IBUYKEHHE. 3aBUCUMOCTh KOOPAWHATHI TeJla OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBHKECHMUS:
13 x(f)=x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHHU Uil MPOEKUUU CKOPOCTH, MPOEKIMH
MepeMENIEHUs, MyTH, KOOPJAWHATBI IIPU PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Jda OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
2
Self)=vg, =i+ * %
@opMynbl Ui MPOEKUHUH IMEPEMENICHUs, MPOEKIHH CKOPOCTH M IPOEKLUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
12
1.4 5.1 =u,, THa—,
U.\'('f) =Up, +a, £,
a.(f)=canst,
U:x: - le2 =2a,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIsl NMPOEKLUH YCKOPEHUs, MPOEKLUU
CKOPOCTH, IPOEKIUH IIEPEMEIIEHUs], KOOPAUHATBI IIPM PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBobGoanoe nasnenue. GopMysibl, ONMKMCHIBaIONIME CBOOOIHOE MaJIleHUE Teja 10
1.5 BEPTUKAIM (JIBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emnn). ['paduku 3aBUCUMOCTH OT BpEeMEHM Ul NPOEKIMU YCKOPEHHS,




MIPOCKOHUU CKOPOCTU W KOOPAWHATHI IIPH CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIH

CKOpoCTh pPaBHOMEPHOTO [BIKEHHUS Tejla IO OKpyxHocTtu. Hampasienue
CKOpOCTH.

@opmyinia I BBIYUCIEHUS CKOPOCTH YE€pe3 PaguyC OKPYKHOCTH U IMEPUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpemMuTenbHOe ycKopeHue. HarmpaBiieHHe LIEHTPOCTPEMHUTEIBHOTO

1.6 yckopenusi. @opmyrnia s BBIYUCIEHUS YCKOPEHUS:
2
L
WTR
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHHS:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia Jj1sl BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHHue Chil
1.9 SIBnenune nunepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-Fi
112 Tpenue nmokos ¥ TpeHue ckoJibkeHus. opmyna Juist BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

Hedopmanust tena. Ympyrue um Heymnpyrue aepopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akoH ['yka):

1.13 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOT'O TATOTCHUA:
FoG. my -i}}:
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
114 ®opmyna A BBIYMCIEHUS CHIIBI TSDKECTH BOJIM3M MoBepxHOCTH 3emuu: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.
HeBecomocTts u eperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIMUrHa.
1.15 p=mo
Nmnynec cuctemsl Ten. 3MeHneHue umnynbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA ISl 3aMKHYTOW CUCTEMBI TEN:
1.16 p=nyUy +in, U, =const
PeakTuBHOE NBMXKEHUE
Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fscoso
Mexanuyeckass MOLIHOCTb:
1.17
n=4
r
Kunernueckast u noteHumanbHas sHeprua. Gopmysa ais BEIYUCIECHUS
118 KUHETUYECKON PHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. Popmyina Ui BEIYMCICHUS
IIOTEHLMAJIbHOU SHEPIUM TeJIA, IIOJHIATOrO

Hax 3eMIéii:

E,=mgh

Mexanundeckast SHEPTHUs:

E=E.,+E »
1.19 .
3aK0oH COXpaHEeHHS MeXxaHu4deckoi snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpareHne MeXaHMYECKON YHEPTUH MPU HATUIUH CHIIBI TPEHMUSL.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIOY» MEXAHHKH.
Peruar. Moment cwisr: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[ToasmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= Aﬂmma
A‘S&I‘Iﬂqﬁﬂﬂaﬂ
JlaBnenue TBEPIOTO TEA.
dopmya 1 BBIYUCIICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
I'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
pP=pgh+p,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akon Apxumena. dopmyna Ans oOmnpeAeNeHHs BHITAIKUBAIONICH CHIIBI,
123 JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:

Fap =PEV




Ycnopue nmiaBanus Tena. [1naBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanuueckue KojeOaHus. AMIUIMTYAA, NEpUOJ M YacToTa KoJIeOaHUH.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHUI:

1.25

MaremMartnueckuii M IpPYKXUHHBIA MasTHUKU. [IpeBpanienue sHepruum mpu

KOJIE0ATEIIFHOM JIBIDKCHAN

1.26

3aryxaroiue kojebanusi. BernyxaeHubie koiebanus. Pezonanc

1.27

MexaHu4eCcKne BOJIHEI. HpO}lOJ'II)HI)IG M IOIICPCYHBLIC BOJIHEIL. I[J'II/IHa BOJIHBI "

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

L=v-T

1.28

3ByK. I'poMKOCTh 1 BbICOTa 3ByKa. OTpak€HHE 3BYKOBOW BOJIHBI Ha TPAaHHULE

IBYyX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; APXUMEIOBOM CHUJIBI; KECTKOCTH
MPYXUHBL; KOA((ULIUEHTA TPEHUSI CKOJIbKEHHUS; paOOThl CUJIBI TPEHHUS, CHUJIBI
YIPYTOCTH; CPEAHEN CKOPOCTU ABMKEHUS OpycKa M0 HAKIOHHOW IJIOCKOCTH;
yCKOpeHHusi Opycka HpH JABIKEHUU 10 HAKJIOHHOW IUIOCKOCTH; YacTOThI
nepuoja KojiebaHWi MaTeMaTHYeCKOro MasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAsTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIErO HA pblYar;
paboThl CHIJIBI YIPYTOCTH MPH MOABEME Ipy3a C MOMOUIbIO HEMOABHKHOTO
0510Ka; pabOThHI CUJIBI YIIPYTOCTH MPH MOAbEME IPy3a C MOMOIIBIO MOIBHKHOTO
0JI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOrPY:KEHHOM
YacTH Tella U OT TUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIbKEHUS OT CUJIbI HOPMAIbHOTO JIaBJICHUS U
OT pO/ia MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTEIIEHU
nedopMaiuu MpyKHHbBI; YCKOpeHUs: OpycKa OT yIia HaKJIOHA HAIpaBIISIONISH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; EPHOJIa
KoJIe0aHUM MPYKMHHOTO MasATHHUKA OT MAacChl I'py3a U KECTKOCTH MPYKUHBI,
UCCIIeJIOBaHNE HE3aBUCUMOCTU TMEepHoJa KoJeOaHW HHUTSHOTO MasTHUKAa OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUuara

1.30

Duszuueckue s6J1EHUA 8 npupode: MNpUMCPLL JABWKCHHA C PA3JIMYHBIMU

CKOPOCTSAMH B ’KMBOU U HEXKUBOM mnpupone, JIENCTBUE CHUJIbI TPEHUA B IpUPOAC




U TEXHUKE, NPWIMBBI U OTIMBBI, ABMKEHHE IulaHeT COJIHEYHOW CUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPraHU3MOB, PbIYary B TEJIEC YEIOBEKA, BIMSIHUE
aTMOC(EepHOTO JAaBIICHUS Ha JKUBOW OPraHu3M, IIaBaHHE PHIO, BOCTIPHITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHbI, IyHaMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU ITOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIMIIHWUKH, PAKCThI, pbIyar, HOI[BH)KHLIﬁ n

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAasd IIJIOCKOCTb, NPOCTHIC MEXAaHU3MbI B 6I)ITy,

L3l COOOIIAOIINECs] COCY/BI, YCTPOMCTBO BOAOIMPOBOA, THAPABIUICCKHNA TIpecc,
MaHOMETp, OapomeTp, BBHICOTOMEp, MOPIITHEBOW HACOC, apeoOMETp, 3XOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO-KMHETHUECKON TEOPUU  CTPOCHHS

2.1 BemecTBa. Moienu TBEPO0TO, )KUIKOTO U Ta3000pa3HOTO COCTOSTHUM BEIIIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JBumxenne dactur] BemiecTBa. CBs3b  CKOPOCTH JBMDKCHHS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, nuddysus

2.3 CmaunBaHue U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

25 Buytpennsis sHeprus. PaGorta u Temsomnepenada Kak crnocoObl U3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3ITyUYECHUE
Harpesanue wu oxmaxzaenue Tten. KomuuectBo TemnoTel.  YenbHas
TETIIOEMKOCTB:

2.8

O=cm(ty—t)
3aKOH COXpaHEHHUs PHEPrHH B TEIUIOBBIX IMpolleccax. YPaBHEHHE TEIIOBOTO
OayaHca:
2.9
O +0,+..=0
Ucnapenne u xoHneHcanus. V3MeHeHHe BHYTPEHHEW HSHEPrHH B MpoLiecce
210 WCTapeHus ¥ KoHAeHcanuu. Kumenue KuAkocTH. YenpHas TeaoTa

napoo6pazoBanus: L = Q/m




211

BitaxxHOoCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. [3MeHeHHe BHYTPEHHEHW JHEPrUU IIPU

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaSI TCIJIOTA IIJIaBJICHUA:

2.13

BHyrpenHsis oSHeprus cropaHus TOIUIMBA. YJAENbHAas TEIUIOTa CrOPAHMS

tormsa: = Q/m

2.14

[punnune! padots! Termnosbix aurateneil. KI1/1 reroBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue ynenbHOM TEIIOEMKOCTH METAJUIMYECKOTO [IMJIMHPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (UKCHPOBAHHOU
MacChl, B KOTOPYIO ONYIIEH HArpeThlii IUIMHAP;, KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIWHIPOM, MOCJIE OMYCKAHUS €r0 B BOJY KOMHATHOM
TeMIEPaTypbl; OTHOCUTEIIBHOW BJIQXKHOCTH BO3/lyXa; VYIEIbHOW TEIJIOTHI
njaBieHus Jpja. McciaenoBaHwe W3MEHEHHsI TEMIEPATypbl BOJBl  IIPU
Pa3IUYHBIX YCIOBUSX; SBJICHUS TEIJIO0OMEHA MPHU CMELIMBAHUU XOJIOJHON U

ropsiueii BOJIbI; IpoIiecca HCIapeHHst

2.16

Qu3suueckue a61eHUs 8 npupooe: TOBEPXHOCTHOE HATSHKEHUE U KallUJUIIpHBIE
SIBJICHUS B NIPUPOJIE, KPUCTAJUIBI B Mpupoje, u3nydenue CoiHIla, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJIJISPHI, IIPpUMCEPbI HUCIIOJIBb30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIIEPATYPEI, TCPMOC, CUCTEMA
OTOILNICHUA OAOMOB, T'HI'POMCTPbLI, IICUXPOMCTpP, IIapOoBasd Typ6I/IHa, ABUT'AaTCIIb

BHYTPCHHECTO CroOpaHust

OJIEKTPOMAI'HUTHBIE SABJIEHUA

3.1

9J'IeKTpI/ISaI_[I/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

9J'ICKTpI/I‘leCKOe TI0JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOT'O TIOJIA. HpI/IHHI/IH

CYICPIIO3UIUH DJICKTPUICCKUX moJjen (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apA0B. I[eﬁCTBHC QJICKTPUYICCKOTO TIOJId Ha

OJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHbIM nekTpruecKuil TOK. JleicTBus nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE JIEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka anekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
L =1, U=U+U,; R=R +R,
1 2 1 1 2
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=I+I; R:%.
CMenranabie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOro MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIHH
31 MarautHoe I0Ji€e MOCTOSHHOIO MAarHurta. B3auMoAelCTBUE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM
3.15 Oneiter @apanes. fABieHue snekrpoMarHuTHON MHAYKIUH. [TpaBuiio Jlenna
Ipaxmuuecxue pabomol
N3mepenne  3IEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOPA;  MOUIHOCTH
3.16 ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMMPOBOAHUKE

(pesncmpm, J'IaMl'IOLIKa), OT HAIIPAKCHU Ha KOHIIAX MPOBOAHUKA, 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JAJUHBI IPOBOAHUKA, IUIOIIAIU €T0 IOIEPEYHOI0 CEUEHUS U
YIEJIBHOTO COIPOTUBIICHUSI.

[IpoBepka npaBuiia Jyisd NEKTPUUECKOTO HANPSHKEHUSI IIPU MOCIIE10BATEIBHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWa Ul CHUJIbl 3JIEKTPUUYECKOTO TOKA IPU

napauleJIbHOM COEIMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue sA6leHUs 8 npupode: SIEKTPUYECKHUE SBJICHHUA B atMmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TI0JIe 3eMJIH, Apei( MOJIOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS S)KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpoticmea. dSICKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUCTYMK  DJICKTPUUECKOW DJHEPruHu, DJICKTPOOCBETUTEIBHBIE MPHUOOPEI,

3.18 HarpeBaTeIbHbIE ANEKTPONPUOOPHI (ipumepsl), ANEKTPUYECKUE
MIPEIOXPAHUTEIH, DJICKTPOMArHUT, JJICKTPOJBHUraTellb TOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast MmoJsienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

394 JIunza. Xoa nydeit B nuH3e. POKYCHOE pacCTOSIHUE JTMH3BI. ONTHYECKasi CHIa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
###Par#Ht#lI3mMepenrne ONTUYECKONW CHUIIBI coOuparoniel JMH3bI, (OKYCHOTO
paccTtosHus coOuparoleil JTUH3BI (110 CBOWCTBY PaBEHCTBA pa3MEpPOB MpEAMETa
U N300pakeHUsl, KOTIa IIPEMET PACOJIOKEH B ABOMHOM (OKycCe), oKazaTemst

3.26 MPEIIOMJICHUS CTEKIIA.
###Par###lccnenoBanue cBoiicTBa M300paKeHUs, IOTYYEHHOTO C MOMOIIBIO
coOuparomieil TUH3bI; U3MEHEHUS! (DOKYCHOTO PacCTOSHUS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yIJia MPEJIOMJICHHSI CBETOBOTO Jiyda OT yIJia MaJeHus Ha
TPaHULIE «BO3JYX — CTEKIIO»

3.7 Qusuueckue snenus 6 npupoode: 3atmeHus Connua u JlyHbl, 1Bera Teu,

. ONTHYECKHUE SIBJIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texunuyeckue ycmpouicmea: OYKH, TEPHUCKOM, QoToamnmnapar, ONTHYECKHUE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PamnoakTuBHOCTE. AJba-, 6eTa-, raMMma-u3nydeHus. Peakuuu ansda-u 6era-

4.1
pacnaga

42 Onwitel Pesepdopma mo paccesauro anbpa-gactui. IlranerapHas Mojaenb

' aToma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiy. 3aKOHbI COXpPaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue s61eHUs 8 NpuUpooe. ECTECTBEHHBIM PaTMOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, paJMOAKTHBHOE W3IIydCHWE MPUPOIHBIX MHUHEPAIIOB,
JIeViCTBUE PaJMOAKTHBHBIX U3TYUYE€HUI Ha OPTaHU3M YeIoBeKa

47 Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHAWBHIYAIBHBIA JTO3UMET,

kamepa BunbcoHa, smepHast sHEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






