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MMOACHUTEJIBHAS 3AIIMCKA

[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 takxke ¢ yu€toMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeNbHON MpPOrpamMMbl, MPEICTaBICHHBIX 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 TI'paMOTHOCTH OOYYaIOIIMXCA U OPraHU3ALMI0 H3YyYEHHS
¢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
MEXIIPEJIMETHBIC CBS3M €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 Pa3BUTHs MPEAMETHOTO COJCPKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroImMXCsl.

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

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NIPEIMETOB, MOCKOIbKY (pr3ndecKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHU,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHEH B pusnueckoit reorpadueii, BHOCUT
BKJIaJ B €CTECTBEHHOHAyUHYI0 KapTHHY MHpa, MpPEJoCTaBiseT Haubosee sCHbIC
o0pasipl MPUMEHEHHUs HAYYHOI'O0 METO/a MO3HAHMS, TO €CTh CIOC00a 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.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENNOJaracT OBJIAJICHHUE
CIIEYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHSTPH SBICHUS,

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH HayYHOTO MCCIICIOBAHNUS;



HHTCPHPETUPOBATH JAHHBIC K NCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JIJIA
IMOJTYUYCHH BLIBOAOB).

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydenust Gpu3nku:

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

pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJI¢ TTO3HAHUSA ¥ (DOPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIIUM SIBJICHUSM;
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  TPEACTABICHHMA O  BO3MOXHBIX  chepax  Oymymieu
po(eCCHOHAIBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3HMKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOEHHMU  BEIIeCTBa, O
MEXaHUYECKHX, TEIJIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCIIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEHIeHUS MPOCTEHMIINX pPACUETHBIX 3aJad ¢
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 TPUEMOB paboThl ¢ MH(popMaruen GU3NIECKOro COACpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
Cc ¢u3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH 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 Hemenwo), B 9 kmacce — 102 waca (3 waca B HEHIENIO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHJIATENbHBIM, YUUTEIh JI€TAeT BHIOOp NpPH MPOBEICHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUcKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajiaraeMblX 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:
MEXaHUYECKHUE, TEMIOBBIE, DIIEKTPUUECKUE, MATHUTHBIE, 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: HAOIIOJEHUE, MOCTAaHOBKA HAYyYHOI'O
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. OnpeneneHue pa3MepoB MajbIX TE.

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 CBEJCHUA O CTPOCHUM BelleCcTBA.

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

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSIKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSHUM 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 IO HAOJIOJEHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer myTtu u
BPEMEHU JIBUKEHUS.
SBneHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Teid. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna xak XapakTepuCTHUKa B3auMojeicTBus Ten. Cuna ynpyroctd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TsokecTd. Cuiia TSKEeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuiia TpeHusl.
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 (IIapvKa B JKUJIKOCTH,
MOJIEIN DJIEKTPUYECKOTO aBTOMOOWIISA U TaK Jajee).

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

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Tra3a OT oObema, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHHUS JKUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe namieHue. llpuuuHbl CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX Teso. BrlTankuaronas
(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. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU 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,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABbEMHOCTH.
PaGoTa u MOIIIHOCTH. DHEPrHUs.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuiio» Mexanuku. Koaddunnent noneznoro neiicteus (nanee — KI1J1) mpocTteix
MexaHu3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprusi. KuHernueckas M MNOTEHIMAIbHAas SHEPIHs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPrUu B MEXaHUKE.

Jemoncmpayuu.

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

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 amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmaunBaHue U KaWUISIPHBIE sIBJICHUA. TemI0BOEe paCIMpEHHE U CKaTHE.

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

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobpazoBanne u konnmeHncanus. Mcmapenmwe. Kunenwe. YnenpHas Temora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

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

N3meneHnne namieHus rasa Mmpu M3MEHEHUU 00bEMA M HArPEBAHUM WU
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

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

HaGmroneHre nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUH.
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, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka TUNOTE3bI JTUHEHHOW 3aBUCHMOCTH JTMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

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 npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

OnpeneneHue yaeabHON TETUIOTHI TUIABJICHUS JbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauus Tena. JBa poma snekTpuyecKkux 3apsiioB. B3aumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onektpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisd. I[IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



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

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIECHUE BellecTBA. 3aKoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w wMomHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoymns—JIeHna.
DNeKTpUYeCKue e U MOTpeOUTeNIn dIeKTpUuIeckoit snepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoE
rmoje. MarouTHoe mojie 3eMJIM M €r0o 3HaueHHWe Ui KU3HH Ha 3emiie. OmNbIT
Opcrena. MarauTHoe moJie 3IEKTPUUEeCKOoro Toka. [lpumMeHeHue 3J1eKTpOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsiA0B U B3aUMOJCHUCTBUE 3apSHKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.
JIeCTBUS 3IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOXKHOCTH Pa3EICHHUS MTOI0COB MATHUTA.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

L X N ok~ WD E

I
N o 0 A W N R O



18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apanes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

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.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MYIIETO 4Yepe3 PEe3nuCTop, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAH TIOTEPEUYHOTO
CEUYEeHHUs U MaTepHaa.

[IpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TIOCIIEI0BATEIIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHne MOIMHOCTH JJEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKA, MYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

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

HccnenoBanne nelicTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTYIIKX ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCTpyrpoBaHue 1 U3ydeHHe padOoThl AJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs M HaNpPABICHUS HWHAYKLIMOHHOTO
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 mpsiMoiinHelHoe JBuxkeHue. (CBoOoaHOE
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
uMIlyJibca. PeakTuBHOE IBHKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS Te€Ja OTHOCUTEIHHO Pa3HBIX TEJ

OTCYETA.
2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3mepenne CKOpoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKEHMUS.
4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX 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 HEPTUU NMPU B3aUMOJICUCTBUU TEJ.

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.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HaKJIOHHOM MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM TNpPU PABHOYCKOPEHHOM JIBIDKEHHH 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 kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

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

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

MexaHuueckue KoJ1e0aHusl U BOJIHBI.



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

3aryxaromue — kosneOaHusa.  BolHyXneHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOMCTBA MEXaHWYECKUMX BOJH. [IpomonbHble u
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI U CKOPOCTh €€  PaclIpOCTPaHECHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpakeHue 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.
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2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.

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 rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  IEpuoAa  KoyieOaHUU
NPYKUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHue ycKopeHusi CBOOOTHOTO TaCHUSI.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEeKTpOoMarHuTHeIX BodH. I[llkanma »nexkTpoMarHUTHBIX BOJIH. Vcmonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.



Jlabopamopnule padomut u onvimoi.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
TenedoHa.
CBeToOBbIC SIBJICHUS.

JlyueBags  Mmopmenbp  cBera.  Mcroynukum — cBera.  IIpsaMonuHeinHoe
pacnpoctpanenue cBeta. 3atMeHusa ConnHua u Jlynsl. Otpaxenue cera. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VCcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox nydeit B tuH3e. OnTudeckas cucrema goroanmnapara, MUKpOCKOTIa
u Teneckona. ['na3 kak ontuyeckas cucteMa. biM3opyKocTs U JAIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Omnbitel HeloTona. Cnoxxkenue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[TomyueHnue n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[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.
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12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

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

2. W3yuenue xapakTepuCTUK M300paXKEHUS MIPEIMETa B INIOCKOM 3epKalie.

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

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

6. OMBITHI IO PA370KEHUIO OEJIOr0 CBETA B CIIEKT.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJCHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.



KBanToBbI€ siBJICHHS.

Omneitel Pesepdpopna u mimanerapHas Mozenb atomMa. Monens aroma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, Oeta- U ramma-uznydeHus. CTpOeHUE aTOMHOTO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HM3zoronbsl.  PagmoakTtuBHBIE
npespaienusd. [lepuoa nonypacnaga aTOMHBIX iEp.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJOBOTO U MAcCOBOTO YHCEI.
OHeprusi cBsi3M aToMHBIX sifep. CBs3b Macchl W AHEPruM. Peakiuu cuHTe3a U
nenenus saep. Ucrounuku sueprun CosiHIIa 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. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccinenoBanue TpPEKOB: M3MEPEHUE SHEPrHUHM YacCTULBI 110 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
Ipv M3YYEHUH BCEro Kypca (PU3MKH, a Takke JUIsl MOJATOTOBKH K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITEIPHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBACTCS JNOCTIKEHUE MPEAMETHBIX U
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYCHHbIE 3HAHHUS, pellaTh 3aJa4d, B TOM YHCIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMNIMATBHO AEATETLHOCTHBIN XapaKkTep JaHHOTO pa3jieNia peaausyercs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUI pacno3HaBaTh M HAy4yHO OOBACHITH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;

MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAYYHBIE OCHOBBI HanbOoOsee Ba)KHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTMM, HAPUMEP, NPAKTUYECKOTO HCIIOIb30BAHUS PA3IMYHBIX NCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IPEBPAILECHUS M COXPAHEHMS BCEX HM3BECTHBIX BUIOB
DHEPTHH.

Kaxnmas w3 TemM [OaHHOrO MOAYJS BKJIKOYAET OSKCHEPUMEHTAJIbHOE
uccienoBanue o0oOmarmero xapakrepa. Moaynb 3aBepliaeTcsi MpPOBEJACHUEM
JTUArHOCTUYECKOM 1 OLIEHOYHOM paboThI 32 KypC OCHOBHOTO O0OLIEro 00pa3oBaHMUs.



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

N3yuyenue ¢pu3nKy Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HalpaBlIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUSA:

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

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSITHE JCTETUYECKUX KadyecTB (PU3MYECKON HayKku: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

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

- pa3BUTHE HAy4YHOW JIOO03HATEIBLHOCTH, MHTEpEca K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
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 YCIOBUAX;

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

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE YYacTH€ B PEIICHUU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM 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’Xarolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB 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 M3MEHSIOIIMMCH YCJIOBHAM COLUHAJIBHOM M NPHPOIHOMH
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM IMPHU BBINOJIHEHUH HWCCIEAOBAHUM U

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

e - TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JESITENBHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM 4HcCIie POPMYyIUPOBATH
UJIeH, MOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUSX;

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

e - [UJTAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTpPEMJICHME aHAJIM3UPOBATh U BBIABIATH B3aMMOCBS3H IPUPObI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

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

METAINPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS PpOTrpamMMBI 110 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Yy4eOHBIC  JICHCTBUS,  PETyJIsSTUBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIA MPU3HAK KIacCU(DHUKAIINHA, OCHOBAHMS JIIS
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOMIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SBIICHUI U TIPOIIECCOB, JAENaTh BHIBOABI C HCIIOJIb30BAHUEM JCTYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOYCHHH, BBIABUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIIETO ¢ YYETOM CAMOCTOSITENIPHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
bu3nuecKuil SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PUIUUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuio,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

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

IPOrHO3UPOBATh  BO3MOXKHOE  JajibHEHIlee pa3BUTHE  (HU3MUYECKUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH 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 M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMmmamMu, HHOU rpaduKor U MX KOMOWHAIIUSMH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

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

COTIOCTaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
auanora, OOHaApPYKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

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



MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

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

OPUHUMATh LEJIM COBMECTHOM NIESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: PpaclpeieisaTh poJid, 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 KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTSI petieHusT GU3NICCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIMINe, MPUHSATHE pelIeHUuN
TPYIION);

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

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEIHOCTH)KEHUSI) PE3yNbTaToOB
JeSITeIHbHOCTH, 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;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

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: (U3MYECKHUE U  XUMHYECKHE  SIBJICHMS,
HaAOJIIO/IEHUE, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AMHMIBI (PU3HMUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BemiecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmanus  (ympyras, IUTACTUYECKAasl),  HEBECOMOCTH,
COOOIIAIOINECS COCYAbL;

paznuyarh siBiaeHUs (Auddys3us, TEMIOBOE IBUKEHUE YacTHI] BEIIECTBa,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalleHUs, Nlepeaya JaBiIeHUsI TBEPAbIMU TEIaMU, )KUAKOCTIMH U ra3amu,
aTMoc(epHOE [aBlieHHE, IUJIaBaHHWE TeJ, MPEBPALIECHUS MEXaHHYECKOU
SHEPI'uM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX  SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOT0 NaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHUE PHIO, pblYaru B
TEJIe YeJIoBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMS, IIyTh,
CKOPOCTb, CPEIHSASI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cuiia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QUIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAs SHEpPrusi), NpU ONKHCAHUU TPABUIBHO TPAKTOBATh
(U3NYECKUl CMBICI UCTIOBb3YEMBIX BEIMUNH, UX 0003HAUYEHHUS U €AMHULIBI
(¢u3nYeCKuX BETUYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JTaHHYIO
¢u3nUecKy0 BETWYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),
«30JIOTOE TIPAaBUJIO» MEXAHUKHM, 3aKOH COXPAaHEHUS MEXaHMYECKON



SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE 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, cBsi3bIBarolIUe (PU3NUECKUE BETUYMHBI: HAa OCHOBE aHaIu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIy4EeHHON (DU3NUECKON BETUUUHBI;

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peAnoiokKeHue (TUIOTEe3y), pa3IndyaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yibTaT, HaXOAUTh OIIMOKU B XOJI€ OIBITA, JejaTh BBIBOJLI IO €ro
pe3yabpTaTam;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
(bu3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE IPEANONI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3alIUCHIBATh X011
oTbITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpSMbIE M3MEPEHUS pACCTOSAHMUS, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIb30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEIOBAHIE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUUUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
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
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00BbEMa
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 HWCCIEOBaHUSA, COOUpATh YCTAHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAysd MNPEeIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



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

MPOBOJUThL KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIUYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CJCAys MPEII0KEHHON HWHCTPYKIIUU: TPHU BBITTOJHCHUH
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHHE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JTEUCTBHS TPUOOPOB M TEXHHUYECKHX YCTPOWUCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
MOJIIUITHUKHA, YCTPOHCTBO BOJONPOBOJA, THIAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMbIE GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3MUYECKUX 3HAHUN B TOBCEJIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
9KOJIOTUIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB uH(popmammu B HHTepHEeTE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUI HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetn VHTepHeT, BiameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIC M YCTHBIE COOOIEHUs Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJUYHO IeTIaTh KPaTKHUE COOOIIECHUS O PE3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHATUUHBIA anmapatr Kypca (HU3MKH, COMPOBOXKAATh BBICTYIJICHUE
MpE3CHTALUEN;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAaHUU paclpenessTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJECUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

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

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JTUDJICKTPUKU, IOCTOSHHBIN dJIEKTPUUECKUN TOK, MAarHUTHOE TI0JIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0MpPOBOJHOCTS, KOHBEKLIHS, U3ITy4eHHe),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAaHUI0 HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUCTalUIbl B Tmpupone, uznydeHue CoiHLA, 3amMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emMitH, pei( MoI0COB, POIIb MATHUTHOTO TTOJIS /IJIs1 KU3HH Ha 3emiie,
NOJISIPHOE CHUSHHE, MPU HTOM IMEPEBOJIUTh MPAKTHUECKYIO0 3a/Jady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA()PUUMEHT TMOJIE3HOTO JEHUCTBUS 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, Aehopmanus
(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, IEKTPOMArHUTHBIC 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
NBUKEHHE, PABHOYCKOPEHHOE MPSMOJUHEHHOE JBUKEHHE, CBOOOIHOE
najJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSAMOJIMHEWHOE pacrpoCTpaHEHUE, OTPaKCHHE W TMPEIOMIICHUE
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 CBONCTB M HA OCHOBE OIIBITOB,
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 OPraHW3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaAMOAaKTUBHBIM (OH, KOCMHYECKHE Jy4Yd, PAJHMOAKTHBHOE H3ITyUCHUE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HMUCCKUX
SIBJICHU;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN M (PM3UUECKHE SIBJICHUS, UCIIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJeHUsi, BEC Tejla, HUMIYJIbC Tela, HUMIYJIbC 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
M 4YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W 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 JPYTUMU BEIMYHMHAMU,
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,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUsS HMITYJbCa, 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€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(u3MUECKNX 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
HEJO0CTAaIOIIME 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 NPENNOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOTIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknux CBOWCTB Tell (M3y4yeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPruM, 3aBHUCHUMOCTh IEepHoAa KojeOaHUM NpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NMPYKUHBl U HE3aBUCHUMOCTH OT
aMIUIATY Il MaJbIX KOJI€OaHUH, MPAMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
paszioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajieé U CBOWCTB H300pakeHMsI IpeaMera 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 HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

OPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIHYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (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
NajieHus1): IJIAaHUPOBATh HCCIENOBAaHHME, CAMOCTOATEIBHO COOHMpaTh
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



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

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YCKOPEHHE TeJla TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHHE
CBOOOJTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KoJieOaHWA MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JUH3bI, PaJUOAKTUBHBIA  (POH): TJIAHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeAys NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUjIa TEXHUKH O€30MaCHOCTH IIPH paboTe C JIa00paTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBeTa, JIy4, TOHKas JINH3a, TJIaHeTapHas MOIC)Ib aTOMa, HyKJIOHHAsI MOJICITh
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, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ysS 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
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 0€30MacHOCTH MPpU OOpaIieHu ¢ IpudopaMu u
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYITUPYS MMOMCKOBBIN 3aMpoC, 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 KOHCIEKTHPOBAaHUSA  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 PE3YIbTaThl MPOEKTHON MU UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

KoaunuyecTBo 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
11 ®dusurka - Hayka o0 IpUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnuecKre BeITMIUHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 https://m.edso0.ru/ZOL7QLIIS
Hroro mo pazueny 6
Paspnen 2. IlepBoHayanbHbIe CBeICHUSI O CTPOCHHH BellleCTBA
2.1 Crtpoenue BemecTa 1 https://m.edsoo0.ru/2SJ151M41
€HUE U B3aMMOJICHCTBHE Yac
2.2 JlBIiEHIC 1 BIAMMOICHCTRIE HacTHIl 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIECTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo0.ru/ONOV1IXY1K
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/JeiicTBUE TeJl
3.1 MexaHnuecKoe ABUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wueprus, Macca, MIOTHOCTh 4 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bunpe! cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 21

Pasnen 4. /laBieHnue TBEPABIX TeJl, )KUAKOCTEH U ra30B



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. [lepenaya naBneHust

4.1 TBEPABIMU TEJIAMU, KUIAKOCTIMU U 3 https://m.edsoo.ru/X0DW367P2
razamu
4.2 JlaBlieHNE KUIKOCTH 5 https://m.edso0.ru/2MVXZ0KL4
4.3 ATtMmocdepHoe raBieHue 6 https://m.edso0.ru/T7134SXNO
4.4 ﬂeHCTBIfe FRIIKOCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/NFE60Y8SNK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
5.1 PaboTa u MomHOCTH 3 https://m.edsoo.ru/75LMREDY1
5.2 [IpocTeie MEXaHU3MBI 5 https://m.edso00.ru/504NQXKX9
5.3 MexaHudeckast SHEPTHsI 4 https://m.edso00.ru/G30454EMT
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIIACC

KoaudecTBO 4acoB

HaumeHoBaHue pa3ie/ioB U TeM

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pasnen 1. TensioBble iBJIeHUS
11 CtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edso00.ru/R8QZNCIPM
1.2 TennoBsie mporecch 21 1 5 https://m.edsoo.ru/FI42A5VZA
Wroro mo pazueny 28
Paznea 2. DuiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
C) .3
2.1 JeKTprHecKue 3apsim)1 APDKCHIBIC 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJIa U UX B3aUMOJICHCTBHE
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbIC SBICHUS 6 15 https://m.edsoo.ru/BULAFRBRA
24 DNeKTpOMarHuTHasE WHITYKITUS https://m.edsoo.ru/7QODS8EL15
Hroro mo pazaeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCcypChl
padoTsbI padoThI
Paszjnen 1. Mexanuveckue siBJIeHUSA
M 0
11 CXAHITTICCROE ABIDRCHIE H CHOCODM! 10 1 https://m.edso0.ru/CEOGHRGTL
€ro ONMCaHUSA
1.2 BsaumonetictBue ten 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Paznea 2. Mexanunveckue KoJieO0aHUsI M BOJIHbI
2.1 Mexannyeckue KoyieOaHus 7 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHu4ecKre BOJHBI. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
C)
3.1 JICKIPOMATHITHOE Noie 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
4.1 3aKOHBI pacCpOCTPAaHEHHUs CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edso0.ru/2Z5AH0DTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznena 5. KBanTtoBble iBJIeHUA

nu
5.1 CHIYCIALIE H HOTIOMIEHHE cheta 4 1 hitps://m.eds00.ru/BK5E4AQQS
aTOMOM
5.2 CrpoeHne aTOMHOTO sjipa https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHbie peakuuu https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOYJIb
I1 000
6.1 OBTOPCHIE H ODODIICHHE COACPHATI 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usuku 3a 7-9 knacc
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB IT
11 OJI CTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npupobl.
DU3NYECKUE SBICHUS

https://m.edso0.ru/35YPBIW5K

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

https://m.edsoo.ru/116 U53L6H

dusnyeckue BeJMYUHEBI U UX
M3MEpeHHE

https://m.edsoo.ru/6ZYFTFPAY

Ypok-uccienoBanue
"U3mepenue teMmnepaTypsl Ipu
MTOMOIIY KUJIKOCTHOTO
TEPMOMETpa U JaTyuKa
TemnepaTrypsr"”

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3YYaIOT
MPUPOTY.
EctecTBeHHOHAYYHBIH METOT
no3Hanus. Onucanue
(bu3MYECKUX SABICHUHN C
TIOMOILBIO MOJENEN

https://m.edsoo.ru/3LPP2HP X2

Ypok-uccnenoBaHue
"[IpoBepka runoTessl:

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JAJIBHOCTB I0JIETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM 00JIbliIe, YeM OOJIbIIIEe
BbICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KEHWE YacTuIl BEIeCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpox-uccnenoanue «OMbITHI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacIIupeHus Ta30By»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHble COCTOSIHUS
BEIIECTBA

https://m.edso0.ru/STRDWACXM

11

B3anmocBs3p Mexay
CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX U UX
ATOMHOMOJICKYJISIPHBIM
crtpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUH BOBI

https://m.edsoo.ru/AWM1DBI148

12

MexaHuyeckoe IBUKEHUE.
PaBHOMepHOE U
HEpPaBHOMEPHOE JBMKCHHE

https://m.edsoo.ru/SW6CCIHB1

13

Ckopoctb. EquHUITBI CKOPOCTH

https://m.edso0.ru/29GPTJAKL

14

Pacuer IIYTH 1 BPpEMCHHU
JABUMOKCHUA

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH UHEPIUH.
B3aumonencTBue Te Kak

https://m.edsoo.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

MPUYHMHA U3MEHEHUS] CKOPOCTH
JIBIDKECHUS TEN

16

IlnotHOCTHE Bemiectsa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTH

https://m.edso00.ru/0S71X3DPS

17

Jlaboparopuas padoTa
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEa»

https://m.edsoo.ru/OH22PX7CX

18

Pemmenue 3a1au o reme
"TInmoTHOCTH BemiecTsa"

https://m.edso00.ru/50DYVYG49

19

Cuita Kak XapaKTepHUCTHKA
B3aumoieiicTBus Ten. Cuma
ynpyrocta. 3akoH ['yka

https://m.edso0.ru/NV56FY1G2

20

JlaGopaTtopnas pabota
«M3yueHune 3aBUCUMOCTH
pacTspkeHus (nedopMariim)
MPYXUHBI OT MPUIIOKEHHOMN
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune taroredusn. Cuia
TSKECTHA

https://m.edsoo.ru/OCWJIXFNQE

22

CBs13b MEX1y CHJION TSAXKECTH U
Maccoi Tena. Bec Tena.
Pemenne 3amau no treme "Cuna
TsKecTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TsKecTH Ha ApYrux
ma"erax. dusnueckne
XapaKTePUCTUKU TUIAHET

https://m.edsoo.ru/IM2DOKYLI

24

I/I3MepeHI/Ie CHJIL. I[I/IHaMOMeTp

https://m.edso0.ru/IT1ZGKCKH



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecoMocTh

https://m.edsoo.ru/UA01SQ8RE

26

CnoxeHue IByX CHIL,
HaIlpaBJICHHBIX 110 OJTHON
npsiMoi. PaBHOieiCTBYyIOIAs
cuIl

https://m.edsoo.ru/L6SNUZVZ8

27

Pemenue 3agau no reme
"PaBHogeiicTByromast cr"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKoJIbKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

https://m.edsoo.ru/TALIEOSMMH

29

JlaGopaTtopnast pabota
«M3yueHne 3aBUCUMOCTH CHIIBI
TPEHUSA CKOJIBXXCHHUA OT CUJIBI
JIABJICHUS U XapakTepa
COTIPUKACAIOIIUXCS
MMOBEPXHOCTEI

https://m.edsoo.ru/TAQP4B30A

30

Pemrenue 3agag Ha
ompeneaeHue
PaBHOJEHCTBYIOIIECH CHITbI

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3agau no temam:
«Bec Tenay, «I'paduyeckoe
n3o0paxenue cuimy, «CUib,
«PaBHOIEHCTBYIOIIAS CHID»

https://m.edsoo.ru/T9V639RZF

32

KounTponsnas pabora no
TemaM: «MexaHuueckoe
JBIDKEHUe», «Macca,
IUIOTHOCTHY, «Bec Tenay,
«I'paduueckoe n3obpaxxeHue
cuiy, «Cuib»

https://m.edsoo.ru/P4ROSWE4D



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

Janenue. CriocoObl
YMCHBIICHUA U YBCIIMYCHUSA
JABJICHHUS

https://m.edsoo.ru/25TVM1FDL

34

JlaBiienue raza. 3aBUCUMOCTD
IaBJICHNS ra3a oT 00bEMa,
TeMIIEpaTyphl

https://m.edsoo.ru/544Y MX9WR

35

IIepenaua naBneHus TBEPIABIMU
TEJIaMU, ) KUJKOCTAMHU U
razamu. 3akoH Ilackans

https://m.edsoo.ru/CG5P08NWO

36

HaBJ'IeHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC llefICTBI/IeM CHIJIBI
TSAXKECTU

https://m.edsoo.ru/K7T71219UC

37

Pemenue 3agad mo reme
«JlaBlIeHHE B )KUAKOCTH H Ta3e.
3axoH Ilackams»

https://m.edsoo.ru/UHHC5RB6W

38

Coobmmaronuecs: Cocyapl

https://m.edsoo.ru/7THDBMDHR?2

39

IM'mapaBauueckuit mpece

https://m.edsoo.ru/67X2LF396

40

Manowmertpsl. [lopuineBoit
KUJKOCTHBIN HAacoC

https://m.edso0.ru/5G846G718

41

AtMmocdepa 3emun. [IpuanHs
CYIIECTBOBaHUS BO3AYIIHOMN
000JI04KH 3eMJIH.
3aBUCHUMOCTB aTMOC(HEpPHOTrO
JABJICHUS OT BBICOTHI HaJI
YPOBHEM MOps

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3nyxa. ATmMmocdepHoe
JIaBIICHUE

https://m.edsoo.ru/PYRNEDISY



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmochepHOTro
nasienus. OnelT Toppuuemiu

https://m.edsoo.ru/2183TIPD4

44

3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHHUS OT BBICOTBI Hal
YPOBHEM MOpsI

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.
ATMoOcdepHOe 1aBIeHUe Ha
PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/\WBNXTP7GR

46

Pemrenue 3agad mo reme
"AtmocdepHoe naBieHue"

https://m.edsoo.ru/YWVWL5TA1L

47

JlelicTBUE KUJIKOCTH U Ta3a Ha
MIOTPY’KEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopnas pabota
«Omnpenenenue
BBITAJIKMBAIOIICH CHIIBI,
JEUCTBYIONIEH HA TEJO,
MOTPY)KEHHOE B JKHJIKOCTHY

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tejia B Bojie 0T 00bEéMa
MOTPY>KEHHOM B )KUIKOCTh
YacTH TeJa»

https://m.edsoo.ru/OUOBGKKSW

50

[InaBanme Texn

https://m.edsoo.ru/UMAE9Q10Y

51

JIaGoparopHas paboTa
"KoHcTpynpoBaHnue apeomeTpa
WA KOHCTPYHPOBAHHE JOAKH

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

U OlIpesiesieHue e
rpy3onoabémMHocTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
Bo3znyxomiaBanue»,
«/laBnenue TBEpABIX TEN,
YKUJIKOCTEN U Ta30B»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexanudeckast pabora

https://m.edsoo.ru/1YIR6J7L5

54

Moutsocts. EaquHuiist
MOIITHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

Ypok-uccnenoBanue "Pacuér
MOIHOCTH, pa3BUBAEMOM IIPH
norbEMe 1o JIeCTHHUIE"

https://m.edsoo.ru/GDB065558

56

[Ipoctbie MexaHnu3mbl. Poiyar.
PaBHOBecue cuit Ha peryare

https://m.edsoo.ru/8YRUOUGS2

57

KonTtponsHas padoTa o Teme
«/laBnenue TBepAbIX TEN,
KUAKOCTEH U ra3oBy /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepsHrliit ypok. Pabora ¢
TEeKcTaMu 10 TeMe «JlaBiieHne
TBEPABIX TEJ, KUAKOCTEH U
ra3o» / Bcepoccuiickas
IpoBepoyYHas pabora

https://m.edsoo.ru/RFCSYB9F8

59

Pbluaru B TeXHHKe, OBITY U
npupoje. JlabopatopHas

0.5

https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

pabora «VccnenmoBanue
YCJIOBHI PABHOBECHS pPhIUara

60

Pewrenne 3anau mo reme
«Y cII0BHsI paBHOBECUS
pbI4ara»

https://m.edsoo.ru/6AXDHFS8N

61

Koadduuument moseznoro
JNEUCTBUSI MEXaHU3Ma.
JlabopaTtopHnast pabota
«3mepenue KII/] HakinoHHOM
IIJIOCKOCTH»

0.5

https://m.edsoo.ru/4AAYEYZDMW

62

Pemrenue 3agad mo teme
"Pabota, momrHOCTH, KITJT"

https://m.edsoo.ru/\VF5XBQLVS

63

Mexanudeckast SHEpTHsl.
Kunernyeckas u
MIOTCHIMAIbHAS DHEPT U

https://m.edsoo.ru/SHQE7HOYK

64

3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPTUH

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCepuMEeHTAIbHOE
ompeeeHuEe N3MCHEHUS
KUHETHYECKOMN U
MMOTEHIINAILHON YHEPTUU TIPH
CKaTBIBAaHHMH TeJIa 110
HaKJIOHHOH IIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponsHas pabota o Teme
«PaboTa 1 MOIIIHOCTE.
OHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepHblii ypok. Pabora c

67 TEKCTaMH TI0 TEME 1 https://m.edsoo.ru/MJJIPGGSA3
"MexaHndeckoe JBHKeHue"
PesepsHblit ypok. Pabora ¢
68 TeKcTamu 110 TeMe "PaboTa. 1 https://m.edso00.ru/XT2SMNZYM
MomtHocTts. DHeprus"”
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KUHETHYECKOU
TEOPUU U UX OTBITHHIE
TIOITBEPKICHUSI

https://m.edsoo.ru/10BIEJ8BGQ

Macca u pazMep aTOMOB H
MOJIEKYJ

https://m.edsoo.ru/OMIN4E3EH

Monenu TBEpPAOTO, )KUAKOTO U

ra3z000pa3HOro COCTOSTHUMN
BEIeCTBA

https://m.edsoo.ru/HVW3WMRAS

OOBbsicCHEHUE CBOMCTB
TBEPJIOTO, )KUJKOTO U
raz000pa3HOro COCTOSTHUN
BEIIIECTBA HA OCHOBE
MOJIO)KEHUU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH

https://m.edsoo.ru/DJYTZQHS83

Kpucrammmaeckue u
aMmopdHBbIC TeIa

https://m.edso0.ru/8G73PVM40

CMmaunBaHue u
KamLUIIPHOCTb.
[ToBepxHOCTHOE HaTsKEHUE

https://m.edso0.ru/7XZHOXTSK

TemoBoe pacmmpenue u
cKaThe

https://m.edsoo.ru/I3N30KS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIIEPATYpPhl CO CKOPOCTHIO
TCIIJIOBOT'O IBMXXCHUA YaCTHUI]

https://m.edsoo.ru/5XSV6F15B

Buyrpennss sHeprus.
CrniocoObI I3MEHEHUS
BHYTPEHHEUN SHEPTUU

https://m.edsoo.ru/BBVCI9IMHG6

10

Buael Tenonepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpok-koHpepeHus
"[IpakTueckoe
WCTIOJIb30BAHUE TETUIOBBIX
CBOWCTB BEILIECTB U
MaTepHajIoB B LEJAX
sHeprocoOepekeHus"

https://m.edso0.ru/UU910QFZW

12

KomnyecTtBo TEILUIOTEIL.
VenbpHasg TEIIOEMKOCTD

https://m.edso0.ru/88291DDIZ

13

YpaBHEHUE TEIIOBOTO
Oananca. TermooOMeH u
TEIUIOBOE PaBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnas pabota
"UccneqoBanue IBICHUSI
TerI000MeHa Mpu
CMEIIMBAHUM XOJOIHON U
ropsiyeit Bojip1"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer Koau4ecTBa TEIUIOTHI,
HEOOXO0IUMOI0 IS
HarpeBaHMs TeJa U
BBIJICIISIEMOTO UM TIPH
OXJIAXKIECHUH

https://m.edsoo.ru/JSMRALAPW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlaboparopHas paboTa
"Onpenenenue yaenbHOM
TEIJIOEMKOCTH BerecTBa"

https://m.edso0.ru/401T1ZJAH

17

DHeprus TOUBA. Y IeJIbHas
TEIJIOTa CTOPAHUS

https://m.edsoo0.ru/683AIXYWS8

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJUTHYECKUX TeJI.
VaenpHas TEIIOTA IIaBICHUS

https://m.edsoo.ru/JHE5A1PJF

19

JlabopaTtopHnas pabota
"Onpenenenne yaenbHOM
TEIUIOTHI IUIaBJIEHU Jbaa"

https://m.edsoo0.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcrnapenne

https://m.edso00.ru/COG4DQKML

21

Kunenwne. Y nenpHas terwiora
napooOpa3oBaHus U
KOHJIeHCAMU. 3aBUCHMOCTD
TEMITepaTyphbl KATICHHS OT
aTMOC(hepHOTO JTaBJICHUS

https://m.edsoo.ru/Y7HDIJM2GZ

22

Bnaxxnocts Bo3myxa.
JlaGopaTtopHnas pabota
"OnpeneneHne OTHOCUTEIIbHOM
BJI&YKHOCTH BO31yxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenne 3amag Ha
OTpeieJICHUE BIAKHOCTH
BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMTBI PaGOTHI TETIIIOBBIX
nsurareneil. [Taposas

https://m.edsoo.ru/6BKWSWYG6



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHETO CrOpaHUs

25

KII/ TermoBoro nBuratess.
TennoBbie qBUTATENH U
3al1UTa OKPYKaroLEH cpeibl

https://m.edsoo.ru/UJASDRDOH

26

3aKOH COXpaHEHUS U
IIpEeBpaIllCHUs DHEPTUU B
TCIJIOBBIX IMpOoLEccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOJIBHON
pabore mo Teme "TemmoBbie
siBNIeHUS. MI3MeHeHne
arperaTHbIX COCTOSIHUI
BelecTna"

https://m.edso0.ru/9AQ53CC7C

28

KonTtponsHas padoTa o Teme
"TennoBsie SIBJICHHUS.
N3MeHeHune arperaTHbIX
COCTOSIHMM BeriecTna"

https://m.edso0.ru/0X03133KU

29

DnekTpusanus tei. [[Ba poaa
ANEKTPUYECKUX 3aPSI0B

https://m.edsoo.ru/9E85KDQMD

30

Ypok-uccrnenoBanue
"DnexTpuszanus Ten
WHJyKIUEN U IIpU
COINPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67J

31

B3aumopelicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DNEKTPUUYECKOE TOJIE.
HanpsixeHHOCTB
3JIEKTPUYECKOTO ITOJIA.

https://m.edso0.ru/N79CZGZ1J



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHuun cynepnosunun
BIEKTPUYECKUX TOJIEN

33

Hocurenu snexkrpruecknx
3apsA70B. DJIEMEHTapHBIH
3apsna. CtpoeHue atoma

https://m.edsoo.ru/AFOIKADMV

34

HpOBOl[HI/IKI/I " JUDJICKTPHUKH.
3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsa

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3agau Ha
MPUMEHEHHE CBOMCTB
AIEKTPUYECKUX 3apsIIOB

https://m.edsoo.ru/SXWWOSWJ5

36

DNeKTpUUeCKUui TOK, YCIOBUS
€ro CyIIEeCTBOBAHMSL
VICTOYHUKY 3IIEKTPUIECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlericTBUA 3IIEKTPUYECKOTO
TOKa

https://m.edso0.ru/Q8WUTCKVT

38

Ypok-uccienoBanue
"JleiicTBHE SIEKTPUIECKOTO
T0JIs Ha TIPOBOIHUKH U
JIUBIEKTPUKHA"

https://m.edsoo.ru/ZHMKZM4JU

39

DIEeKTPUYECKUI TOK B
MeTaiax, KUAKOCTAX U razax

https://m.edsoo.ru/E4CO0OQOYPF

40

DneKTpuYecKas 1enb U e
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlaboparopHas
pabota "M3mepenue u
peryaupoBaHue CUIIbl TOKa"

0.5

https://m.edsoo.ru/QLHH7UNJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTpUUECKOE HANPSKEHHE.
Bonbt™merp. JIabopaTopHas
pabota "M3mepenne u
peryaupoBaHue HanmpsHKeHUs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHne MPOBOJHHKA.
VY nenpHOe CONPOTUBIIEHUE
BEIIIECTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlabopaTtopHnas pabota
"3aBUCUMOCTD
AMEKTPUIECKOTO
COTIPOTHBIICHUS TIPOBOTHAKA
OT €r0 JUTHHBI, TJIOIa/IN
MTOTIEPEYHOTO CEYCHUS U
Marepuana"

https://m.edso00.ru/4JDA8SGZNX

45

3aBHUCUMOCTE CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa Ienu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopaTtopHnas pabota
"UccneqoBanure 3aBUCUMOCTH
CHWJIBI TOKA, UAYILEro uepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pEe3UCTOpPa U HAMIPSHKEHUS HA
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

ITocnenoBaTensHOE U
ImapaajicibHOC COCIAUHCHUS
IIPpOBOAHHUKOB

https://m.edsoo.ru/HJ990Q3493

48

JIaGoparopHas paboTa
"[IpoBepka npaBuia CI0KEHUS
HaIPSHKEHUN IIPU

https://m.edso0.ru/VQ3VYPOTS8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

MOCIIEI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

49

Jlaboparopnas padoTa
"[IpoBepka npaBuiia 11k CUIIbI
TOKa MPH MapauIeTbHOM
COEJIMHEHUH pe3ucTopoB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenne 3amag Ha
npuMeHeHue 3akoHa Oma yis
Pa3IMYIHOTO COCTUHCHHS
MTPOBOTHUKOB

https://m.edsoo.ru/19ZEFKZZ4

51

PaboTa u MomHOCTH
ANEKTPUIECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnas pabota
"Onpenenenne paboThl U
MOIIIHOCTH 3JIEKTPUYECKOTO
ToKa"

https://m.edsoo.ru/VR92V8JHA

53

DneKTpuyecKue Henu u
MOTPEeOUTENHN DIEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/1L3KZ2XLM

54

ITocTositHHBIE MarHuThbl, UX
BSaHMOHeﬁCTBHC

https://m.edsoo.ru/KL1ZHIKQF

55

VYpoxk-uccienoBaHue
"N3y4yeHnue rnosuen MOCTOSHHBIX
MarHuToB"

https://m.edso0.ru/1GL7RJQOR



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MarnutHoe nojie. MarautHoe
noJjie 3eMJIH U €ro 3HaYECHUE
IUTSL SKA3HU Ha 3eMIIE

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHON
paboTte 10 Teme
"DnexkTpruuecKue 3apsapl.
3apspKeHHBIC Tella U X
B3anMoencTBUs. [IocTOSTHHBIM
ANEKTPUYECKHI TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KounTponbnas paborta o teme
"DnexTpuyuecKue 3apsapl.
3apspKeHHBIE TeJla U X
B3auMoAecTBHS. [loCcTOSTHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo0.ru/ZISSW4Z7W

59

Peseprubiit ypok. PaboTa ¢
TEKCTaMU 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUI
Tok" / Beepoccuiickas
poBepouHasi paboTa

https://m.edsoo.ru/EQRLKPT1U

60

OnbiT OpcTena. MaruutHoe
T10JI€ SJIEKTPUUIECKOTO TOKA
MarauTtHoe 1noJjie KaTyIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHHKE.
JIaGoparopHas paboTa
"U3yuenue nerucTBus

0.5

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MarHuTHOTO TOJISI Ha
IIPOBOJHUK C TOKOM"

62

DNeKTPOABUTATEND
MIOCTOSIHHOTO TOKA.
Hcnonb3zoBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopre. JJabopaTtopHas
pabora "KoHcTpynpoBanue u
n3ydeHue paboThl
3NeKTpoaBUraTesns"

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

63

Omnbrter @apazest. 3akoH
3J'ICKTpOMaFHI/ITHOI\/’I HUHAYKOWH.
[IpaBuno Jlenua

https://m.edsoo.ru/YSDW34FV0

64

OnekrporeHeparop. CrocoOs
MOJTyYEHHUS ANEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBJIISIEMBIX HCTOYHHKAX
SHEPruu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"DJIeKTpUUECKHE U MarHUTHbBIE
siBJIeHUS "

https://m.edsoo.ru/GFS9PNC8B

66

KounTtponbHas pabora no teme
"DJIeKTpUUECKHE U MarHUTHbBIE
siBIeHUS"

https://m.edsoo.ru/APBXXTADS

67

PezepHblit ypok. Pabora c
TekcTaMu 110 TeMe "TenaoBrle
SIBJIEHUS"

https://m.edso0.ru/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

PezepHblii ypok. Pabora c

68 TEKCTAMU 110 TEME 1 https://m.edsoo.ru/ISHXLLTXX
"MaruuTtHble sBiaeHUs"
OBUIEE KOJIMYECTBO YACOB I10
1 68 145

[TPOTPAMME



https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Mexanndueckoe OBIDKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE ITpsAMONIMHEHOE
JBUKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepasnomepHoe
NPAMOJIMHENHOE JBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsI
CKOpPOCTh

https://m.edsoo.ru/L043PYTGB

[Ipsimonuuelrinoe
PaBHOYCKOPEHHOE JIBU)KEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CKOpOCTh NPAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHas pabota
"OnpeneneHyue yCKOpEeHUs Tena
IIPY PAaBHOYCKOPEHHOM
JBYDKEHUU 110 HAKJIOHHOM
miockoctu”

https://m.edsoo.ru/1IKKINJFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OOIHOE TT1aJICHUAE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
Omnbite! I'anuies
PaBHOMEpHOE NBHXKEHHE 110
o octu. Ilepuo acToTa

9 KPY/RHOCTH. 1CPHOM H HacToT https://m.edsoo.ru/PVRBIDTTH
oOpamenus. JIuneiinas u
YIJIOBasi CKOPOCTH

10 Henrpoctpemnrensroe https://m.edso00.ru/O5LFGWFZY
YCKOpEHHUE
[IepBsiii 3ak0H HproTOHA.

11 https://m.eds00.ru/TADTURL3K
Bexrtop cuiibl
B 7 H .

12 Toport ?:aKOH blotona https://m.edso0.ru/5A28NGVEV
PaBHOelicTBYIOIIAS CHITa
T 7 H .

13 PETHI 3aKOH HRIOTOHA https://m.edsoo.ru/XPFYG64RM
Cynieprio3unus Cui
P

14 CUHICHIE 3a/1a Ha MPUMCHCHIE https://m.edsoo.ru/GEM2S4HK9
3aKoHOB HproToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CUHICHHIE 3a/1a [0 TeMe «CATa https.//m.edsoo.ru/HML1AMN12
YIPYTOCTH»
JlaGopaTtopHnas pabota

17 «OmnpeneneHue KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
MIPYXUHBDY

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRA8I7
P C

19 CHICHHC 3aJ1a% 1o TeMe «ua https://m.edsoo.ru/PJDH2DCIT
TPEHUSD
JIaGoparopHas paboTa

20 "Onpexnenenue ko3pdurmenra https://m.edsoo.ru/C56RD8K X8

TPEHUs CKOJIbXKEHUs"



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reme
"3axonbl Herorona. Cuia
ynpyroct. Cuna tpenus”

https://m.edsoo.ru/VT3T38KBU

22

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHue cB0OOOHOTO
naJIcHUs

https://m.edsoo.ru/MEET XGF60Q

23

VYpok-koHpepeHus
"JIBUKEHHE TET BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
lanaxktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemenne 3amau mo teme "Cuna
TSOKECTU U 3aKOH BCEMUPHOTO
TroTeHUS"

https://m.edsoo.ru/VO2GV8YAT

25

[lepBast kocMHuUYeCcKasi CKOPOCTb.

HeBecomocTth u neperpy3ku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MarepualibHOI
TOYKH. AOCOTIOTHO TBEpOE
Teno. PaBHOBecue TBEpAOTO
TeJa C 3aKpeIIEHHON OChIO
BpaueHuss. MOMEHT CHUIIBI.
IenTtp TsxecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue maTepuanbHOI
TOYKH. AOCOTIOTHO TBEPOE
teno. PaBHoBecue TBEpAOTO
TENa ¢ 3aKPEIIEHHON OCBhIO
BpaiieHus.. MOMEHT CUIIBI.
Lentp TsKECTH

https://m.edsoo.ru/GAMQWA4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reme
"MowmeHT cunbl. LleHnTp
TsoKecTr"

https://m.edsoo.ru/0QJSN205C

29

[ToaroToBka Kk KOHTPOJIBHOM
paboTte 10 TemMe
"MexaHn4ecKoe ABUKEHHE.
Bzanmonerictue ten"

https://m.edsoo.ru/8D7SUVX5J]

30

KonTponsHas pabora no teme
"MexaHN4eCcKO€e IBIKEHUE.
Bsaumonetictue Tea"

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynsce Tena. UMImynsc CUIIBL.
3aK0H COXpaHEHUS UMITYJIbCa.

Ynpyroe u Heynpyroe
B3aMOJEHCTBUE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenue 3amay nmo reme ""3akoH
COXpaHEHUs uMIyJbca'

https://m.edsoo.ru/LQO6EH8F9

33

Ypoxk-koHbepeHus
"PeakTUBHOE IBU)KEHHUE B
MPpUPOJE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexannyeckas pabota u
MOIIIHOCTh

https://m.edsoo.ru/FCOHVOYXP

35

PaboTa cuminl TSKECTH, CHIIBI
YIIPYroCcTu U CUJIbI TPCHUA

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHas pabota
«OrnpeneneHue padoOThI CUIIBI
TPEeHUsI IPU PAaBHOMEPHOM
JIBUKEHHUH TeJa I10
TOPU30HTAIBHOUM MOBEPXHOCTH»

https://m.edsoo.ru/609HFE1P8



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

37

CBs3b 3HEPTUH U PAOOTHI.
IToreHnmanpHas dHEprus

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOI
SHEPTUH

https://m.edsoo.ru/\WKXL7NXVR

39

3aKOH COXpaHEHMsI SHEPTUU B
MECXaHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlabopaTtopHnast pabota
«3ydeHne 3aKk0Ha COXpaHEHUs
SHEPTHUM

https://m.edso0.ru/0TVK8KJIXB

41

KonebaTtennHoe ABHKEHNE U
€ro XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3EQ3BHBZ3

42

3aTyxatomue KojieOaHusl.
Boinyxxaennbie KkoneOaHusl.
Pe3onanc

https://m.edsoo.ru/13ZKD2M12

43

Maremarnueckuii u
MPY>KUHHBIA MasSTHUKA

https://m.edsoo.ru/0O71PZDM11

44

ypOK-I/ICCJ'Ie,Z[OBaHI/Ie
«3aBUCUMOCTh nepuoaa
KOJe0aHul OT JKECTKOCTH
MPYXUHBI 1 MACCBI I'py3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpaienue 3uepruu npu
MEXaHUYECKUX KOJICOaHUSIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHas pabota
«OrnpeneneHne 4acToThl U
nepuoja Konebanui
MPYKUHHOTO MassTHUKA»

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

JlaboparopHas paboTa
«[IpoBepka HE3aBHCUMOCTH
nepro/ia KoJiebaHuii rpys3a,
IIOABCHICHHOI'O K HUTHU, OT
MAaccChl Tpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexannyeckue BOJIHEL.

CBolicTBa MEXaHHYESCKUX BOJIH.

HpOI[OJ'II)HI)IG " NMOMNCPCUYHBIC
BOJIHbI

https://m.edsoo.ru/QHBQ3US XV

49

Ypok-koHpepeHus
"MexaHn4eCcKHue BOJIHEI B
TBEpOM Teie. CelicMuueckue
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnpoctpanenue u
OTpa)keHHE 3ByKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccienoBanue
"HabaroneHne 3aBUCHMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUH PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHbepeHus
"VnbpTpa3Byk U HH(Pa3BYK B
MPUPOJE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJBHOM
pabote o Teme "3aKOHBI
coxpaHeHus. MexaHu4ecKue
KoneOaHus U BOJIHEI"

https://m.edsoo.ru/7YAJAV57M



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonTtposnsHas paboTa o teme
"3aKOHBI COXPAHEHUS.
Mexanunueckue KojaeOaHus u
BOJIHBI"

https://m.edsoo.ru/Z\VD7Z44VH

56

DNEeKTPOMarHuTHOE TOJIE.
3HeKTpOMaFHI/ITHI)I€ BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa AJIEKTPOMATrHUTHBIX
BOJIH

58

VYpoxk-koudepennus "llkana
SHGKTpOMaFHI/ITHI)IX BOJIH.
Hcnons3oBanne
SHGKTpOMaFHI/ITHI)IX BOJIH HJIA
COTOBOM CBsI3U"

https://m.edsoo0.ru/7E1J2VY03

59

Ypok-uccnenoanue "N3yuenne
CBOMCTB JIEKTPOMAarHUTHBIX
BOJIH C IOMOIIIbI0 MOOMJIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemrenue 3agau Ha
OTIpeIeJICHUE YaCTOThI M JITTUHBI
ANIEKTPOMArHUTHON BOJTHBI

https://m.edsoo.ru/\WIGCO6QSN

61

DneKTpOMarHuTHas MPUPoIa
cBeta. CKOpOCTh CBeTA.
BonHoBble cBolicTBa cBeTa

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
IIpssmMonmHenHOE
pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKoH OTpaXKEHHUS CBETA.
3epkaina. Pemenue 3a1a4u Ha
IMIPUMCHCHUC 3aKOHA OTPAXKCHUA
CBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomiienue cBera. 3akoH
MPETIOMIICHHUS CBETA

https://m.edsoo.ru/NF1PZFEV3

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBera. Mcronp30BaHne MOJIHOTO
BHYTPEHHETO OTPaXXECHU B
ONTHYECKUX CBETOBOIAaX

https://m.edsoo.ru/FZ7HV6E2W

66

JlabopaTtopHnasi pabota
"HccmeqoBanne 3aBUCHMOCTH
yTJia TPEJIOMIICHUS CBETOBOTO
Jy4ya OT yIJia MaJeHus Ha

nn

rpasuiie "BO3AyX-CTEKIIO

https://m.edsoo.ru/R800IT10S

67

Ypoxk-koHpepeHIus

"M cnoap30BaHNE TOJTHOTO
BHYTPEHHETO OTPAKCHUS:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInnsel. OnTryeckast cujia
JIMH3BI

https://m.edsoo.ru/ZVV702L97F

69

[TocTpoenue nzoOpaxkeHuit B
TUH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JIaGoparopHas paboTa
"Onpenenenne GoOKyCcHOTO
PaccTOsIHUS U ONTHYECKOM
CHJIBI coOupatromiei TuH3b1"

https://m.edso0.ru/3XTVNZNJJ



https://m.edsoo.ru/QONUKCDOB
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71

VYpoxk-koHpepeHuus
"OnTuuecKue JUH30BBIE
npubopsr"

https://m.edsoo.ru/KKVVRKOP3D

72

I'ma3 xak onTuyeckas cucrema.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koHpepenmus "ledexTs
3penus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HproTOHA.
CrnoxeHue CueKTpalbHbIX
uBeToB. [{ucnepcus cBera

https://m.edsoo.ru/ZPRFN4D5V

75

JlabopaTtopHnas padota "OmbITHI
0 Pa3JIoKEHUIO OeIoTo CBeTa B
CIIEKTP ¥ BOCHPHUSITHIO IIBETA
MPEIMETOB TIPU MX
HaOJIO/ICHUH Yepe3 [BETOBEIC
¢bunpTpH"

https://m.edsoo.ru/E518L6TCH

76

VYpoxk-npaktukym "BosiHOBBIE
CBOICTBa CcBeTa: JUCIEPCHs,
uHtepdepeHus u qudpaxuus”

https://m.edsoo.ru/A1F3HB8Y9

77

Omnbiter Pesepdopna u
IJIaHeTapHas MOJIENIb aToMa

https://m.edsoo.ru/P922QVFIV

78

[Tocrynarer bopa. Moxnens
aroma bopa

https://m.edsoo.ru/OBJPHE0G2

79

Hcnyckanue v nornioueHue
cBeTa aToMOoM. KBaHTBHI.
JInnenyaTele CIIEKTPBI

https://m.edsoo.ru/MILRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
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https://m.edsoo.ru/E5I8L6TCH
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Ypok-nIpakTUKyM

80 "HabmtoieHue CieKTpoB https://m.edsoo.ru/7TNCLNW?296
HCIycKaHus'"

81 PannoakTUBHOCTE U €€ BHIBI https://m.eds00.ru/22H32JWLM

82 CTpOCHHE aTOMHOTO 51pa. https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas moxneins

83 PaoaKTHBHEIC MPCBpAIICHI. https://m.edsoo.ru/RA796 TPSP
W3oTomb!
Pemenue 3amau o teme:

84 "PamnoakTHBHEIE https://m.edsoo.ru/WX2HQP2S6
npeBpanieHus”

85 [Tepwon nomypacmana https://m.edsoo.ru/WZDJCOE87
Ypok-koHpepeHus

86 "PanroakTrBHBIC U3TyUCHUS B https://m.edso0.ru/X1J4002C4
NpUpoOE, METULIMHE, TEXHUKE"
SnepHbie peakunu. 3aKOHbI

87 COXpaHEHUs 3apsII0BOTO U https://m.edsoo.ru/YOQ2XMKO0
MacCOBOT'O YHCEII

88 DHEpIHs CBA3H ATOMHBIX ACP. https://m.edsoo.ru/NSTEUFIO3
CBs13b MacChl U SHEPTUH

89 Pemere safat o TeMe https://m.edsoo.ru/0DAKHLQ4T
"SAnepusie peakuuun"
Peakuuu cuHTE3a U JIeJICHHUS

90 sinep. VICTOYHMKY SHEprun https://m.edsoo.ru/RMBFQBND7
CounHia u 3BE311
Ypok-koupepenmus "AneprHas

91 https://m.edso00.ru/QTNWFW90Q

sHepreTuka. Jlencreus



https://m.edsoo.ru/7NCLNW296
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PaaMOaKTUBHBIX U3ITy4EHUH Ha
YKUBbIE OPraHU3Mbl"

92

[ToaroroBka Kk KOHTPOJBHON
paboTte 1o Teme
"DJIeKTpOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJHBIL.
KsanToBbie siBneHus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponsHas pabora no teme
"DJIeKTpOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBsie sBiaeHus"

https://m.edsoo.ru/5UTJAFD6U

94

[ToBTOpEeHmE, 060OIIEHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "B3aumoneiictBue Ten'

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpEeHME, 060OIICHNE.
Pemenue pacueTHbIx U
KaueCTBEHHBIX 33/1a4 10 TeMe
"TemnoBsie mporecch”

https://m.edsoo.ru/MMJINLZOSQ

96

[ToBTOpEHUE, 06OOIICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/a4 110 TEME
"KIIJI TerioBeIX aBurarencii”

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpEHME, 06OOIICHNE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 3224 I10 TEME
"KIIJI anexkrpoycTtaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

IToBTOpeHue, oboOIIeHNE.
JIaGopatopHble pabOTHI MO
Kypcy "CseToBbl€ ABICHUS"

https://m.edsoo.ru/FK30FNRHX
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https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, oboOIIeHNE.
Paborta ¢ Tekcramu 1o Teme
"3aKOHBI COXPAHEHHUS B
MexaHuke"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o6o0IICHNE.
Pabora ¢ TekcTamu 1o TeMe
"Konebauust u BOJIHBI"

https://m.edso0.ru/L3YKVIINT

101

[ToBTOpEHue, 06001IEeHNE.
PaboTta ¢ Tekcramu 1o TeMe
"CBeTOBBIE ABIEHUA"

https://m.edso0.ru/LG3271SQ6

102

[ToBTOpEeHuE, 0600IIECHNE.
Pabota ¢ Tekcramu 1o TeMme

"KBanrtoBas u snepHas ¢uzuxa"

https://m.edsoo.ru/W7I1E16NU8

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC IMTOHATUS

1.2

pasiindaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOIICTB M Ha

OCHOBCE OITBITOB, JEMOHCTPUPYIOIUX JaHHOC (bHSI/ILIeCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHCHIBaTh HM3y4CHHBbIE CBOMCTBAa Ten M (U3HUEcCKue SBJICHMUS,
UCTIOJIB3YSl (U3MYECKUE BEJTUYMHBI, MPH OMUCAHUHM MPAaBHIBHO
TPakTOBaThb (U3MUECKUNH CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHUs] U €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTMMHU BeTMYMHAMU, CTPOUTH I'papUK U3yUEHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3Yd H3YUYCHHBIC 3aKOHBI, IPHU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChiBAaTb €ro MaTrceMaTHU4YCCKOC

BBIPAXXCHHC

1.6

OOBSCHATh (PU3UUECKUE SABJICHHS, MPOLIECCHl U CBOMUCTBA Tell, B TOM
YyhClie M B KOHTEKCTE€ CHUTyallMil HPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISITb NPUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux IaroB ¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3MYECKUX SIBJICHUH, (PU3MUECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3a7aun B 1 — 2 nelCTBUS, UCIIONb3YS 3aKOHBI U
dopmynbl, CBs3bIBAaONINE (PU3UUYECKUE BEIMYMHBI: HAa OCHOBE
aHajM3a YCJIOBMS  3aJa4d  3aluChlBaThb  KpPaTKOe  YCIIOBHE,
HOJICTABIIATh (U3UYECKUE BEIUYMHBI B (POPMYJIBI W TPOBOIUTH
pacuérbl, HaXOAWTh CIPABOYHbIE JAHHBIE, HEOOXOIUMBIE MJIsi
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  ITOJYYEHHOU

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIIEMBI, KOTOPBIE MOXHO PELIMTH NPH TTOMOIIH
(1)I/IBI/I‘I€CKI/IX METOOA0OB, B OIIMCAHHHW HMCCIICAOBAHUS BbIACIATH
IpOBEpsieMOE  NPENINoJIOKeHHe  (TMIoTesy),  pas3iauyarth U
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH OIIIMOKH B

XO0J¢€ OIibITa, ACJAaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHl M0 HAONIOJACHHUIO (DU3UYECKUX SIBICHUW WIH
bu3nYecKuXx  CBOMCTB  Teln:  (HopMyIuUpOBaTh  MPOBEPSIEMBIC
MPEANOJIOKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, 3aMUCHIBATh X0/ OTBITa U (POPMYIUPOBATH BBIBOJIBI

1.10

BBITIOJTHATH TPSIMBIC U3MEPEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U
i ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUSI MMPHOOPOB C yUIETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (PU3MYECKOM
BEIIMYMHBI OT JPYrOM C WCIOJIB30BAHHEM IMPSMBIX H3MEPCHHH,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPEHHs], CIEIys TPEeI0KEHHOMY
mwiaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJIE TPEIIOKCHHBIX TaOIUIl U rpadUuKoB,

ACJIaTh BbIBOBI 11O PE3yjIbTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTL KOCBCHHBLIC H3MCPCHUA (i)I/I3I/I‘leCKI/IX BCJIIMYHNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpxu  BBIIIOJIHCHHUH I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)13TL npaBHjia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IMIPHUHIUIIBI JEeNCTBUSA HpI/I60p0B N TCXHHYCCKHX
YCTpOﬁCTB, XapaKTCpHU30BaTb MPHUHIUIIBL JeicTBUA N3YyYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOﬁCTB C IMOMOIIBIO HX OIIMCAHNA,




UCTIOJB3Ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U

HeoOX0ouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHUS  (U3MYCCKHX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOeCredYeHHuss OE30MacHOCTH IPHU
oOpamieHnn ¢ npubOpaMd W TEXHUYCCKHUMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHpOpMauu B cetu MHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HaHUU M MyTEM CPaBHEHUs Pa3IMUHBIX MCTOYHUKOB
BBLAEATh MHGOPMALMIO, KOTOpasl SIBJISIETCA MPOTUBOPEUMBON HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBIITOJIHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO ~ JIUTEpaTypy (pU3MUEecKoro cojep:kKaHus,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceth VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMaIuu U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE ITMCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC IMyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHS O
pe3yabTatax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MPH 3TOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIN TMOHSATHHHBINA anmapaTr Kypca

(bu3MKH, COPOBOKIATH BHICTYIIJICHHE ITPE3EHTAI[UEH

1.19

OpU  BBIOJHEHUH  Y4EOHBIX MPOEKTOB U  HCCIEeNOBaHUI
pacrpeAensiTe O00s3aHHOCTH B TpYIIEe B COOTBETCTBHUH C
IIOCTABJIIEHHBIMHM 3aJayaMM, CJIEOUTh 3a BBIINOJHEHHEM IIaHA
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIIHI, BBICTPaNBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAKOIINUX

8 KUIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOLIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHUC

1.3

pacno3HaBaTh IPOSIBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpPY’KaIOILlEM MHPE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPOJIE,
IIPU 3TOM MEPEBOANUTD NMPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBATh M3y4YCHHbIE CBOMCTBAa Tel M (PU3MUECKUE SIBIEHUS,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPHU ONUCAHUM MPAaBUIBLHO
TpakTOBaThb  (PU3MYECKUNH  CMBICH  HCIOJB3YEMbIX  BEJIHYMH,
0003HaYeHHs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0O BEJIMUUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH IPa(PUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLIECCHI,
UCIIOJIb3YSl W3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BbIpaKEHUE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh IPUYMHHO-CJICCTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHUE U3
1 — 2 joruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I?»I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATb KPATKOC YCJIIOBHC, BBISABIIATH
HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/la4du, BBI6I/IpaTB 3aKOHBbI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I €€ peuicHuA, MpoBOAUTDb paC‘IéTLI n
CpaBHHUBATL TIIOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I‘IGCKOI>'I BCIIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaThb HpO6JlCMLI, KOTOPBIC MOYKHO PCHIWUTL IpU MOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HUCIOJIB3yAd OIMCAHUC HCCICAOBAHUA,




BBIICIIATH IMTPOBEPACMOC NNPCAIIOJIOKCHUEC, OLICHUBATL MPaBHUJIbHOCTD

nopsAaaka mpoBCACHUA UCCIICA0OBAaHUA, ACTIATh BBIBOJbI

1.9

MPOBOJMTH OTBITHI MO HAONIOACHUIO (PU3UYECKHX SBICHUH WU
¢U3NYECKUX  CBOMCTB  Tell:  (OpPMyIHMpPOBaTh  MPOBEPSCMBIC
IPEIIOJIOKCHUS, COOMpaTh YCTAaHOBKY U3  TPEIIOKECHHOTO

000py/10BaHNs, OTIMCHIBATh XO/1 ONbITA U (POPMYJIHNPOBATH BHIBO/IbI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOT'OBBIX
npuOOpoB M JAaTYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBAThH
pe3yibTaThl M3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOTPEITHOCTH

1.11

MPOBOJIUTH  MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM  (hu3mueckoit
BEJIIMYMHBI OT JIPYrOM C HCHOJb30BAHUEM TMPSIMBIX W3MEPEHUN:
IJIAHUPOBATh HCCIEIOBAaHUE, COOMPATh YCTAHOBKY U BBITIOJNHSITH
W3MEpPEeHUs, Clenys TPeaJoKeHHOMY TIUTaHy, (UKCHPOBATH
pe3yibTaThl TOJTYYCHHOM 3aBUCUMOCTH B BHJI€ TaOIHI] U TPa(HUKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEpPEHHS  (PU3MYECKUX  BEJINYMH:
IUIAHUPOBATh ~ U3MEpEHHUs,  coOupaTh  SKCIEPUMEHTAILHYIO
YCTaHOBKY, ClIe[lysd TMpPEAI0KEHHON HMHCTPYKIMH, U BBIYUCIATH

3HA4YCHHEC BCIINYUHBI

1.13

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

1a60paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHMCAHUS, UCHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUA U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 10 CX€MaM 1 CXCMATUYHBIM pUCYHKAM, COCTABJIATH CXEMbI
QJICKTPHUYCCKUX Herner ¢ MNOocJeJ0oBaTelIbHBIM U mapaujiCJIbHbIM
COCAMHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUUYCCKUX nemneun

1.16

IOPUBOAUTE TpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpax)
IOPaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
NOBCEHEBHON KU3HM i obOecreueHUst OE€30MacCHOCTH MpHU

O6paI_I_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbA U coOmoAcHUS HOPM 3KOJOIMYCCKOIro

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.17

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetn VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUHN M TyTEM CPaBHEHHUS
JIOTIOTHUTEIIFHBIX WMCTOYHUKOB BBIICIATh HH(POPMAIHIO, KOTOpas

SIBJISIETCS IPOTUBOPEUUBOM UIIM MOXKET ObITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPU BBHINOJHEHUM Y4YEeOHBIX 3aJaHUN Hay4HO-
HOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOro COJAEp)KaHUs, CIPaBOYHbBIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IMCBMEHHbIE W KpPaTKUE YCTHBIE
cooOrmienus, 0000mas WHPOPMANMI0O U3 HECKOJIBKUX HCTOYHUKOB
(bu3NYECKOTO COoJepKaHUs, B TOM UHCie MyOIMYHO MPECTABIATH
pe3yJbTaThl MPOEKTHOM WA UCCIIEI0OBATEIbCKOM ACSITEIbHOCTH, TPU
3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBIM IMOHATUWHBIN ammapar

Kypca (DU3HKH, COMTPOBOXK/IATh BHICTYIICHUE TIPe3eHTalnen

1.20

IIPU BBITOJHEHUN Y4EOHBIX IPOEKTOB U UCCIeI0BaHUN (PU3HUECKUX
IIPOLIECCOB PacHpeesiaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIIEHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJIHEHUEM IUIaHa
JNEUCTBUMI M  KOPPEKTUPOBATh €ro, aJIeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIbl, BHICTPAUBATH
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

pa3invaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

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

1.3

PacCnio3HaBaTh MHPOSABIICHUC H3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH B

OKpyKaromeM MUpe, B TOM YUCIIC (I)I/ISI/I‘{CCKI/IC SABJICHUS B IpUPOAC,




IPU 3TOM TIEPEBOIUTH NMPAKTHUYECKYIO 33a7]a4y B YU€OHYIO, BBIJIENIATh

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PU3NICCKUX SIBIICHUI

1.4

ONMCBHIBATh HM3y4YCHHBIE CBOMCTBAa Tel U (PUIUUECKUE SIBICHHS,
UCTIONB3YSl (U3NYECKUE BEIMYUHBI, NPU ONHCAHUH IPABHIHLHO
TPaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHULBl (U3NYECKUX BEJIMYUH, HAXOJUTh
(GopMyInbl, CBSI3BIBAIONINE JaHHYIO (PU3HYECKYIO BEIHUUHY C
JIPYTrUMH BeTMYUHAMH, CTPOUTH Ipa(puKK N3ydCHHBIX 3aBUCUMOCTEH

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TEJ, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
WCIOJIb3ysd H3YYEHHBIE 3aKOHBI, MPU 3TOM [JaBaThb CJIOBECHYIO
GbOopMyTHpPOBKY 3aKOHa U 3allUCHIBAaTh €ro MaTeMaTU4YecKoe

BBIPa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluil IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBIABJIISATH HpI/I'-II/IHHO-CJ'Ie,ZICTBeHHBIe CBsI3U, CTpOI/ITI) O6’I)$ICHCHI/IC n3
2 — 3 JIOTMYECKHX IIIaroB ¢ TMOMOIIbI0 2 — 3 M3YYECHHBIX CBOMCTBA

buznyeckux ABIEeHUHN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuy€THbIC 3amadd (OMUpAroNIMecs Ha CHCTeMy u3 2 — 3
YpaBHEHHII), HCIIONB3ys 3aKOHBI H (OPMYINBI, CBS3BIBAIONINEC
¢u3uvecKkue BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBHS 3aJadu
3alMChIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIOUINE HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIbI, HEOOXOAMMBIC
JUIsSL PEUICHHUsS, TIPOBOJUTH PAacUYEThl M OLICHUBATh PEATHCTUYHOCTD

IMOJIYYCHHOI'O 3HAaUYCHUA (bPI?»PI‘ICCKOﬁ BCJIIMYMHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIb3Ys OINMCAHNEC UCCICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHUBATL IIPABHUJIbHOCTH IIOpSAAKaA
MMPpOBCACHUA HMCCIICAOBAHUA, [ACJIAaTb BbIBOIbI, HHTCPIIPECTHPOBATDH

PE3yIbTaThl Ha6HIOI[eHHI>’I H OITIBITOB

1.9

IMPOBOAUTL OIIBITBI 110 Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘ICCKI/IX SIBIICHUH WU
(l)I/I3I/I‘IeCKI/IX CBOMCTB T€JI: CaMOCTOSATEIBHO CO6I/IpaTL YCTAHOBKY U3
M30BITOYHOTO Ha6opa O60pyI[OBaHI/IH, OIIMChIBATb XOJ OIIbITa U €ro

pe3yabTaThl, GOPMYIHPOBATH BBIBOIbI




1.10

OPOBOJUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX H3MEPEHUH,
OTpeensisi CpelHee 3HaueHHEe HM3MepseMON BeluuuHbl ((PoKycHOE
paccrosiHue coOuparomieil JTuH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTENBHOTO Iprudopa)

1.11

MPOBOJIUTh HCCJIEAOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEJIMYUH C
WCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: TUIaHUPOBATh UCCIEA0BAHHUE,
CaMOCTOSITEIBHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIBTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIUYWH B BHJIC TaOIUIH

Fpa(i)I/IKOB, ACIaTh BBIBOJbI MO pE3YJbTaTaM UCCICI0OBAHUA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEPEHHUS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaThb ~ W3MEpPEHHs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATE W3MEPEHMs, CIEAyd IpPEIIOKEHHON
WHCTPYKLMHU, BBIYUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3UPOBATH
MOJYyYEHHBIE PE3yJNbTAaThl C YYETOM 33JJaHHOM IOIPEIIHOCTH

A3MEpeHun

1.13

coOnrofaTh mMpaBuiia TEXHUKH Oe3omacHocTH TMpu paboTe ¢

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM U3YUYEHHBIX (U3UUYECKUX MOJIEIEH:
MaTepuaigbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO0, TOYECHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IJIAHETapHasi MOJENlb aroma,

HYKJIOHHasd MOJACJIb aTOMHOTO sAapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMHCAHUS, UCIOJb3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BAThb CXCMbI W CXCMATHYHBIC PUCYHKU H3YUYCHHBIX
TCXHHUYCCKUX YCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHYCCKUX ITPOLUCCCOB IIPU PCHICHUU y‘le6HO'HpaKTI/I‘ICCKI/IX
3a/la4, OIITHYCCKHUEC CXCMbI JJIA ITIOCTPOCHHA H306p8.)K€HPIﬁ B IINTIOCKOM

3epKaie ¥ coouparomieil TuH3e

1.17

NOPUBOAUTE TNpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpPax)
NPAaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
NOBCEHEBHON KU3HM Ui obOecreueHUs: O€30M1aCHOCTH IpH

O6paI_I_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbA U C06ﬂBlHCHHH HOPM 3KOJOT'MYCCKOro

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.18

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetn IHTEpHET, CaMOCTOSTETLHO (GOPMYIUPYST TTOMCKOBBIN 3aIpoc,
HAaXOJWTh TyTH OMNPEACICHUS JOCTOBEPHOCTH  IIOJTYy4CHHOM
UH(POPMAIIMM HAa OCHOBE MUMEIONINXCS 3HAHWUW W JOMOJTHUTEITHHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMPU BBHINOJHEHUM Y4YEOHBIX 3aJaHUNA Hay4HO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro CO/AEp KaHUs, CIpPaBOYHbIE
Marepuansl, pecypcbl cetn MHTepHeT; BiageTe NpuUéMamMu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMaLIUU U3 OJTHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb cOOCTBEHHEIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKUX HCTOYHHKOB (bmnqecxoro
COJIep’KaHus, MyOJMYHO MPEACTaBIATh Pe3yAbTaThl MPOEKTHON HIIU
HCCIEOBATEIbCKON  JCSITENIBHOCTA, TPH  OTOM  T'PaMOTHO
WCIOJIb30BaTh H3YYCHHBIM MOHSATUWHBIA anmapar HM3y4aeMoro
pasnena GU3MKH U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaluei ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB

1.21

IIPU BBINOJIHEHUH YUYE€OHBIX IPOEKTOB U HCCIEI0BAaHUN (PU3HUECKUX
MPOLIECCOB PacHpeeNiATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJHEHHUEM IUJIaHA
JNEUCTBUII M KOPPEKTUPOBATh  €ro, aJeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pa3pemniatb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx

3JIEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNH OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O HpuUpoAe. SIBIEHHS NPUPOJIBIL.
®u3nyecKkue SBJICHHS: MEXaHUYECKUE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznyeckue BeauuuHbBL. M3mepeHue (uznueckux
BenmuuuH. Dusmyeckue npubopsl. I[lorpemHOCTH

n3MepeHnil. MexxayHapoaHas CUCTEMA €TUHUIL

1.3

EcTtecTBeHHOHayUHBIN METOJ] MO3HAHUS: HAOIIOICHHE,
MTOCTAHOBKA HAYYHOT'O BONPOCA, BBIABUKEHHUE TUIIOTES,
SKCIIEPUMEHT 10 TIPOBEPKE THIIOTE3, OOBICHCHHE

HAOJIFOIAEMOT0 ABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3mepenne paccTosiHUM.
H3mepenue 060bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MabIX TE.
Hzmepenue TEMIEPaTyphbl npu MIOMOIIIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: AaTOMbI M MOJICKYJIbI, HX
pasMECPHhI. OHLITLI, AOKa3bIBAOMUEC JUCKPETHOC CTPOCHUC

BEIIECTBA

2.2

JBmwxenne uyactul BemectBa. CBsI3b  CKOpPOCTH
JBWKEHHUSI 4YacTULl C Temmeparypoi. bpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BiauMopelicTBue 4yacTuIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUEC




AI‘peI‘aTHLIe COCTOsIHMA BCHICCTBA: CTPOCHUC I'a30B,

KuAkocTed M TBEPABIX  (KPUCTAUIMUECKUX)  Tell.

24 B3anMoOcBs3p MeXAy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUSAX W WX AaTOMHO-MOJEKYJISIPHBIM
CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

[IpakTnueckue pabOThI:
Onenka auaMerpa aromMa METOJAOM pAIOB  (C
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpIThl 0 HAONIOEHUIO TEIMJIOBOIO PACIIMPEHUS

ra3os.
OnpiThl 10 OOHapyXeHHIO  JEHCTBUS  CHJ

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
3.9 Cxopoctbs. CpeaHsis CKOPOCTh ITPU HEPABHOMEPHOM
' JBUKEHUH. Pacuér myTty v BpeMeHM JIBH>KECHUS
SlBnenne nHepuuu. 3aKOH MHEpLMU. B3anmonaeicTeue
3.3 T€J KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa UHEpTHOCTH Tena
34 [InotHOCTh  BemectBa. CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuita Kak XapaKTepUCTHUKa B3aUMOJICUCTBUS Tell
> Cuna ynpyrocty u 3akoH ['yka. V3MepeHue cuiibl ¢
' MOMOILBIO JUHAMOMETpA
37 SIBnenue taroteHus u cuia tskectd. Cuna TsHKECTH
' Ha Apyrux mia”erax. Bec rena. HeBecomocth
38 Cuna Tpenusi. TpeHHE CKONBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
39 CnoxeHue cuil, HalpaBJICHHBIX MO OJHOW IPSIMOM.
. PaBHOelicTBYIOIIAs CHIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBUKEHMS
(wapuka B KHJIKOCTH, MOJEIM 3JIEKTPUUYECKOTO
aBToMOOWIST W Tak nanee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbXEHHs Opycka WIM [IapuKka [0
HAaKJIOHHOM 1uIockocTH. OmpeneneHue IUIOTHOCTH
TBépAoro  Tena.  OnbITel,  JEMOHCTPUPYIOILKE
3aBHCHMOCTH pacTshKEeHUs (aedopMaryn) IpyXHUHBI OT
OPWIOKEHHOW cuiibl. OIBITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTD CHJIbI TPEHHS CKOJIbKEHMSI OT Beca Tena U

XapaKTepa COIPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne IBIICHUS B mpupoac: NpuMEpPbI IBUXKCHHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHU B )KUBOM U HEKHUBOU IIPUPOJE,
NIeWICTBUE CUITBI TPEHUSI B TIPUPOJIC U TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1

Hasnenue tBEpmoro Tema. CrnocoObl YMEHBIICHUSI U

YBCINYCHUA OaBJICHUA

4.2

JlaBnenne raza. 3aBUCHUMOCTH JaBJICHUS Tra3a oOT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIIAMH, KUIAKOCTIMHU U

razamu. 3akod Ilackans. [IHeBMaTHUEeCKHE MaIIHEI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJAKOCTH OT TJIYOWHBI.
I'mapocratuyeckuii Mapajiokc. Cooomraroniuecs

COCYHhI. r UAPaBINYCCKUE MEXAaHU3MBI

4.5

Atmocdepa 3emun U aTMocdepHOe JaBiCHHUE.
[IpuuuHbl CyliecTBOBaHHS BO3IYIIHOW 000JOYKH
3emuIH. OmnbIT Toppuueru. 3aBUCUMOCTh
aTMOC(epHOr0 JaBlieHUS OT BBICOTHI HaJl YPOBHEM

MOpsI

4.6

N3mepenue atmocdepHoro aasnenus. [Ipubopsl ams

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JelicTBre XUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromias (apxuMenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
00béMa NOrpYKEHHOH B JKUAKOCTb YACTH Teja.
Omnpenenenre BBITAIKUBAOLIEH CHIIbI, JAEWCTBYIOLIEH
Ha Telo, MNOrpyk€HHOe B KUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbL, IEHCTBYIOLIEH
Ha TeJNO B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOIIEH
CHUJIBI, JICCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT 00BEMA
MOTPYKEHHOU B KUIAKOCTh YaCTH TEJA U OT INIOTHOCTH
xkuakoctu.  KoHcTpywpoBanue — apeomerpa  WIM
KOHCTPYHPOBAaHHE JIOJKM U  OINpeleleHue  eé

Irpy30I10AbEMHOCTH

4.10

Odusznveckue  SABICHUS B TNPUPOJE:  BIUSHUC
aTMOC(epHOTO JaBJICHWsSI Ha JKUBOM OpraHU3M,

TJIaBaHUEe PhIO

411

TexHudeckrue ycTpOWCTBA: COOOINIAIOIIUECS COCYBI,
YCTPOMCTBO BOJIOMPOBOJA, THAPABIMYECKUN Mpecc,
MaHOMeETp, OapoMeTp, BHICOTOMED, MOPIIHEBOM HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 MexaHnuyeckasi MOIIHOCTb

£ 3 [IpocThle MexaHM3MBI: pblyar, OJOK, HaAKJIOHHAs

' IUIOCKOCT. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHuku. KoaddunueHt

5.5 MOJIG3HOTO  JIeHCTBUSA  MeXxaHu3MoB.  I[IpocTtbie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas JHEPrUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnast MexaHuueckasi YHeprus. 3aKOH MU3MEHEHUS U

COXpPaHCHUA MEXaHu4YeCKOM OHEpPTUn




5.9

[IpakTuyeckue paboOTHI:

Omnpenenenue  pa®OTBl  CWJIBI  TPEHHUSA  IIPH
PaBHOMEpPHOM JBM)KCHUM Tella II0 TOPHU30HTAIBHOU
nosepxHoctu.  MccienoBanue — yClIOBUH — paBHOBECHS
ppruara. M3mepenne KIIJI HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTUU

5.10

dusnyeckre SIBICHUS B npupoac: pbHaru B TEJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblyar, MOABUKHBIA H
HEMOIBUKHBIN OJIOKH, HAKIIOHHASI TNTIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pasnena

Kon
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOU
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekyl.  OmbIThl, TMOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopnenu  TBEPAOTO, KUAKOTO U razoo0pa3HOro
cocrosinuil BemectBa. Kpucramnudyeckue u amopdHbie

TCJ1a

6.3

OOBsiCHEHHE CBOMCTB I'a30B, JKUJIKOCTEH U TBEPIBIX TEI
HA OCHOBE TMOJOXEHHH MOJEKYIIPHOKMHETUUECKON

Teopuu

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUA

6.5

TenmoBoe pacmpeHUuC U C:xKaTnue

6.6

Temnepatypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUSA YaCTHUIL




Bryrpennssa SHEpPIHUsl. CrnocoOsr U3MEHEHUSA

6.7 BHYTPEHHEHW SHEPTHH: TEIUIoNepeaada U COBEPIICHHE
paboTsl
6.8 Buer TEIUIOTICPEIAvH TEIJIONMPOBOJHOCTb,
' KOHBEKIIVS, U3ITyICHHE
KonuuectBo  TermoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BEIllECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OasiaHca
511 [lnaBneHne W  OTBEepACBaHWEC  KPUCTALIHYSCKUX
' BEILIECTB. Y IebHAs TEIUIOTA TUIaBICHUS
[TapooOpazoBanne u  KoHAeHcauusa. Mcnapenue.
6.12 Kunenue. VYaenpHas Temnora mapooOpa3oBaHMs.
' 3aBUCHMOCTB TEMITEPaTyphl KHTICHUS OT aTMOC(EpPHOTO
TTABJICHUS
6.13 BnaxxnocTts Bo3yXxa
6.14 DHeprus TOTUIMBA. Y IeibHas TEIJI0Ta CTOPaAHUS
[Ipuntuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO ABUrareisa. TerioBsle IBUTraTeNNd U 3aIuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHS M TMpEBpallleHUus DHHEPruu B
6.16
TEIUIOBBIX IMpolieccax
[IpakTuueckue pabOTHI:
OnpiTbl MO OOHApY)KEHUIO  JACWUCTBUS  CHII
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnBITH 0 BRIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOMN
COJIM WJIM caxapa.
6.17

OneITHl 110 HAOMIOJCHHUIO TEIUIOBOTO PACHIMPEHHS
ra3oB, )KMJAKOCTEU U TBEPABIX TEI.

Omnpenenenue naBIeHUs BO3/lyXa B OaJJIOHE MITIPHIIA.

OnBITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JTaBJICHUS

BO31yXa OT €T0o 00bEMa U HarpeBaHUud NI OXJIAKACHUS.




IIpoBepka runore3spl TMHEWHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA >KHJIKOCTH B TEPMOMETPUYECCKOW TpPyOKE OT
TeMIEpaTyphbl.

HaGmnronenne naMeHeHus BHyTpEHHEH SHEPruu Tesa
B pe3y/IbTaTe TEIUIONepe1ad U paboThl BHEITHUX CHII.

UccnemoBanue  sBICHWS — TCIUIOOOMEHA  TIpHU
CMEIIMBAHUM XOJOAHON U rOPsYEH BOJIBI.

Ornpenenenue KOJIUYECTBA TEIUIOTHI, MOTYYEHHOTO
BOJIOM TIpH TEIUIOOOMEHE C HArpeThiM METAUIMYECKUM
HWIAHAPOM.

Ornpenenenue yaelnbHOM TEIIIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca ucnapeHusl.

Onpenenenre OTHOCUTEIBLHOM BJIAXKHOCTH BO3TyXa.

Ornpenenenne yaelbHON TEMJIOTHI IIJIABICHUS JIbJA.

6.18

®u3nyecKue SBJIEHUS B TMPUPOJAE: IMOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SIBICHHS B TPUPOC,
KPHUCTAJLIBI B IPUpo i, n3nydeHne CoHIIa, 3aMep3anne
BOJIOEMOB, MOpCKHE Opu3bl; 0O0pa3oBaHHE POCHI,

TymMaHa, UHesl, CHeTa.

6.19

Texuuyeckne yCTpoiicTBa: KamWUISAPbI, MPUMEPHI
MCIOJIb30BaHUSI KPUCTAILJIOB, KUIAKOCTHBII TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPECHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DuekTpu3anus Teil. [[Ba poja 3IeKTpUYecKuX 3apsiioB
BzaumopeiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEI
OT BEIIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIAMH )
DneKTpuIecKoe oJe. HanpsxénnocTs

7.3 anekTpuueckoro mojisa.  [lpuHnmn — cynepno3unuu

ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocutenu snexTtpuueckux 3apsaoB. DJIEMEHTapHbIN

7.4 anekTpuueckuil 3apsia. Crpoenue atoma. [IpoBogHukM
U JIUDJIEKTPUKHI
7.5 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
76 DNEeKTpUYECKU  TOK.  YCJOBHUS  CYIIECTBOBaHUS
' IEKTPUUECKOTO TOKA. VICTOYHHUKHN TTOCTOSIHHOTO TOKa
HenictBus 3JIEKTPUYECKOIO TOKa (TemyoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUIKOCTAX M ra3ax
- Onekrtpuueckas 1enb. Cuia Toka. DJIEKTPHYECKOe
' HaIpsKEHNE
. ConpoTHuBiIeHNE MIPOBO/THUKA. VnenbHOE
' COTIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1 ygacTka Ienu
[locnenoBarenbHOE W MApAIJIEIBHOE COCIUHEHHUE
7.11
MIPOBOJHUKOB
PaGoTta w MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenna
213 DIIEKTPUYECKHUE e M MOTPEOUTENN AICKTPHICCKOM
' sHepruu B ObITy. KopoTkoe 3amMpikaHne
ITocrossHABIC MarHuTEL. B3anmMopeiicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe IoJsie 3eMIH U €ro
7.15
3HAUCHHE IS JKU3HU Ha 3eMiie
216 OmnbiT Opcrena. MarHuTHOE TI0JIE BJIEKTPUYECKOTO
. ToKa. [I[puMeHeHune AMeKTPOMarHuToOB B TEXHUKE
JleficTBe MarHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM.
217 DIEeKTpOABUTATENb TOCTOSIHHOTO TOKa. Mcnonp30BaHue
. 3JIEKTPOIBUTATENIell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOpPTE
218 Onbitel Dapages.  SIBineHwe  >IEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna




7.19

DIIEKTPOTeHEPATOP. CriocoOmr MOJTy4eHUS
NEKTPUUECKOM  DHEPruu.  DJEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX OHEPTrrUun

7.20

[IpakTnueckue pabOThI:

OnbIThI 1O HAOJIOICHUIO AIEKTPU3ALIUN TEJI UHIYKIIHEH
Y TIPU CONPUKOCHOBEHHUH.

HccnenoBanne AEMCTBHS BIEKTPUYECKOTO TOJS HA
MIPOBOJIHUKH U TUDJICKTPUKH.

COopka u mpoBepka palOTHl AIIEKTPUUECKOW IETH
MOCTOSTHHOTO TOKA.

H3mepenue u peryaupoBaHue CUJIbI TOKA.

H3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
4yepe3 pe3ucTop, OT COMPOTHUBIEHHUS PE3UCTOpA H
HaIPSKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
3JEKTPUYECKOTO COMPOTUBIIEHUSI NPOBOJHUKA OT €ro
JUIMHBI, IJIOIAIM OTIEPEYHOTO CEYEHUS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKCHUN TpU
MIOCJIEIOBATEILHOM COEAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Ajisi CHIIbI TOKA IPU HapaJIeIbHOM
coenuHeHUU pe3uctopoB. OrmpeneneHue  padOTHI
3JEKTPUYECKOTO TOKa, WAYIIEr0 4Yepe3 pe3ucTop.
OnpezneneHrue MOUIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMOM Ha pe3ucTope. UccnenoBanue
3aBUCHMOCTHU CHJIBI TOKA, UJIYILIETO Yepe3 JaMIOUKY, OT
HanpsbkeHus Ha Hell. Onpenenenue KII/I narpeBarens.
UccnenoBanue MAarHuTHOTO B3aUMOICUCTBUSA
MOCTOSTHHBIX MarHuToB. M3ydeHHe MarHUTHOTO MOJIA
MOCTOSIHHBIX MAarHUTOB TpU UX OOBEAWHEHUH U
paznenenuu. MccnenoBanue AeMCTBUS IIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnbITHI,

ACMOHCTPUPYIOIHUC 3aBUCHUMOCTD CHIJIBI




B38,I/IMOI[€IZCTBH$I KaTylKd ¢ TOKOM U MarouTa OT CHUJIbL
TOKa W HanpaBlicHHs TOKa B KarTymke. HM3ydeHue
I[ef/'ICTBI/I}I MAarouTHOIO 1moJid Ha MNPOBOJHHUK C TOKOM.
Koncrpynpopanue u H3y4YCHHE paboThI
3JIEKTPOABUTATEISA. H3mepenne KITA
AJIEKTPOJIBUraTeNIbHOM  ycTaHOBKU.  OmbITBI IO
UCCIIEI0BAHUIO SIBJICHUS 3JEKTPOMATrHUTHOMU
WHAYKIIUU: HCCICOAOBAHUC N3MEHEHHH 3HA4YeHUs |

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

7.21

Ousnveckue SBJICHUS B TMPUPOJE: DICKTPUUECKUE
SABJICHUA B aTMocq)epe, QJICKTPUYCCTBO KHUBBIX
OpraHru3MOB, MAarHUTHOE TI0JIe 3eMJIH, IPEeiQ MOTOCOB,
POJIb MArHUTHOTO TIOJIA AJIA )KU3HU Ha 3eMJ'Ie, MOJIAAPHOC

CHUSIHUEC

1.22

TexHn4ecKkne yCTpOMCTBA: ANIEKTPOCKOI, aMIIepMeETp,
BOJIBTMETP, PEOCTAT, CYETUUK DJICKTPUYECKON DHEPIUH,
IEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTesbHbIE
AIEKTPOTPUOOPHI (puMepsr), ANMEKTPUIECKHUE
IIPEIOXPAHUTEIHN, DIIEKTPOMATHUT, JJICKTPOJBUTATENb

IMOCTOSIHHOI'O TOKA, rEHEPATOP IMMOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Kox snementa [IpoBepsieMble 2JIEMEHTHI COJIeP KaHUs
pasnena
MEXAHMWYECKUME SIBJIEHWSI
81 Mexanudeckoe JBWIKEHHE. MaTepualibHas TOYKa.
. Cucrema orcuéra
8 8.2 OTHOCHTEILHOCTh MEXAHUYECKOTO ABMKEHHUS
8.3 PaBHOMEpHOE NPSIMOTHHEWHOE IBIKEHUE
HepaBHOMepHOE  mpsMONMHEHHOE  JBUKEHHE.
8.4 CpenHsass W  MTHOBEHHass  CKOpPOCTh  Tela  TpH
HEPaBHOMEPHOM JBUKCHUU




Yckopenune.  PaBHOyCKOpeHHOE — NPSMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 CobOoanoe nagenue. Onbitel ["amues
PaBHOMEpHOE nBHKEHUE IO OKPYKHOCTH. [lepron n
8.7 yacTtoTa oOpamieHus. JluneliHas u yrioBas CKOpPOCTH.
LenTpocTpeMuTeIbHOE YCKOPEHUE

8.8 [Iepsriii 3axon HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 [TpuHIUIT Cynepno3uIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHuWs: Ccuia TPEHHS CKOJBXCHHS, CHIIA
' TPEHMSI TIOKOS, IPYTHE BUJIBI TPESHUS

8.14 Cuna TSHDKECTH W 3aKOH BCEMHPHOTO TSTOTEHHUS.
' YckopeHnue cBOOOTHOTO MaIeHUS

8.15 JBmwxenue tmaHer Bokpyr Connma.  Ileppas
' KocMudeckasi ckopocTb. HeBecomocTs U meperpy3ku

8.16 PaBHOBecue MarepuambHOM  TOYKH. AOCOJIOTHO
' TBEPJIOE TEJO

8.17 PaBHOBecue TBEPAOro Tesa ¢ 3aKperiEHHOW OChIO
' BpaieHusi. MoMeHT cwibl. LIeHTp TshkecTn

8.18 Nmmynbce Tena. M3Menenune ummynbca. IMIynabe CUb

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 PeaktuBHOE nBMKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

8.2 PaGora cun Tsxkectu, ympyroct, TpeHus. CBs3b
. SHEPTUU U paboThI

8.3 [loTennmaneHass dSHeprus Tena, MOJHATOTO HaJ
. MOBEPXHOCTHIO 3eMJTU

8.24 [ToTeHnmanpHas SHEPIrUs CKATON NPYKUHBI

Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrnpeneneHue cpeiHeld CKOPOCTU CKOJIbKEHHS OpycKa
WIM JIBJKEHUS IIAapUKa MO0 HAKIOHHOW IJIOCKOCTH.
Omnpenenenre ycKOpeHus Tesna Ipu paBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM  JBIKEHMM  0e3  HauyalbHOU
CKOPOCTH.

[IpoBepka TUIIOTE3BI: €CIIM NPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCSTCS
KaK psJi HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanue 3aBHUCHUMOCTH CHJTBI TpeHust
CKOJIbKEHUSI OT CHJIbI HOPMAJbHOTO JIaBJICHHUSI.
Onpenenenne kodhdUIMEHTa TPEHUS CKOJBKEHUS.
Onpenenenne KECTKOCTH MNpyxKHUHBL. OnpeneneHne
paboThl CHJIBI TPEHUS MPHU PAaBHOMEPHOM JABMKEHUU
TeJla M0 TOPU30HTAIILHOM MOBEPXHOCTH. OnipeneneHue
paboThl CWIJIBI YINPYroCTH NpHU TOIBEME Tpy3a C
UCIIOJIb30BAHUEM  HEMOABM)KHOTO M TMOJBHYKHOTO

OJIOKOB

8.28

duzndeckue SIBICHUA B MMpUpOJC: MPUIUBLI U OTJIMBBI,
JABMXKCHUC IIJIIAHET ConHeunoi CHUCTCMBI, PCAKTHUBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texanueckue YCTpOﬁCTBaI CIIMAOMCTp, HATYHUKH

IMOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTHL

MEXAHUYEC

KHE KOJIEFAHMA 1 BOJIHbI

9.1

KonebarensHoe JABHMIXXCHUC. OcHOBHEIE
XapPaKTCPHUCTUKHU KOJIeOaHMIt: nepuona, qacToTa,

aMILINTyaa

9.2

MareMatnueckuii M NPYKHHHBIM ~ MasTHUKHU.
[IpeBpamienue  sHepruM  NpH  KOJIEOATEIBHOM

JABHMXXCHHUH

9.3

3aryxaromue Kosuebanus. BeiHy)aeHHbIe KoJgeOaHMs.

Peszonanc




9.4

Mexanudeckue BoJHbBL. CBOMCTBA MEXaHUYECKHX
BOJIH. [IpomonbHpie W mOnepeyHble BOJIHBL. JlnnHA
BOJHBI U CKOPOCTb €€  pacnpOCTPAHEHUS.
MexaHu4ecKrue BOJIHBI B TBEPJIOM TEJE, CEUCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB U BbIcOTa 3BYKa. OTpakeHUE 3BYyKa

9.6

WnudpasByk u ynpTpa3sByk

9.7

[IpakTnueckue pabOTHI:

OrmpeneneHne dYacTOThl M TepHOJa  KOJeOaHMI
MaTeMaTUIEeCKOr0 MasTHHKA.

OmpeneneHne dYacTOThl M TepHoJa  KOJeOaHM
MPY>KUHHOTO MasiTHUKA

HccnenoBanme 3aBUCUMOCTH Tepuoja KojaeOaHMA
MOJBENICHHOTO K HUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanme 3aBUCUMOCTH Tepuoja KojeOaHMiA
MPY)KWHHOTO MasTHHUKa OT Macchl rpy3a. [Ipomepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHMi rpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHbl.  M3MepeHHe  yCKOpEeHHS  CBOOOJHOTO

majcHus

9.8

duznyeckue ABJICHUS B IIprUpoac: BOCHPHUATHE 3BYKOB
KNBOTHBIMH, 3EMIICTPACCHUC, celicMHUYecKue BOJIHEI,

IMyYHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJBb30BaHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOC I10JI€C. SHGKTpOMal"HI/ITHbIC BOJIHBI.

104 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3E€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoaa cBera. CKOpocTh CBeTa.
. BouitHOBBIE CBOICTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3ydeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C

MOMOII[BI0 MOOMIIBHOTO TenedoHa




dusnueckue SBICHUS B MPHUPOJE: OHOJOTHYECKOe
10.5 JeCcTBUE  BUAMMOTO,  yABTPA(UOJIETOBOTO U
PEHTTE€HOBCKOTO U3JIy4EHUI
106 Texanueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
111 JlyueBas monens cBera. MicTouHMKM CBETa
11.2 [IpsimonuHeElHOE pacpoCTpaHEHHE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaXXEHUsI CBETa
114 [Ipenomnenue cBera. 3akOH MPEIOMIIEHUS CBETa.
' [TonHoe BHYTpEHHEE OTpaXKeHUE CBETa
11.5 JInnza. Xox yden B JIMH3E
116 OnTuueckasi cucreMa (oroanmnapara, MUKpPOCKONa U
' TejnecKomna
117 ['maz kak onrThueckas cucteMa. bIHM30pyKOCTh U
' JAIbHO30PKOCTh
Paznoxenne Oemoro cBera B crekTp. OIBITHI
11 11.8 Herotona.  CrnoxeHue  CHEKTpajdbHBIX  IIBETOB.
Hucnepcus cBeta
[TpakTrueckue pabOTHI:
HccrnenoBanne 3aBUCUMOCTH  yIila  OTPaXKEHHS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
W3ydeHnne XapakTepUCTUK M300pa)kKeHHs ImpeaMeTa
B IJIOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTH yria MpPeIOMIICHHUS
11.9 CBETOBOTO JIy4ya OT yrja MaJieHUs Ha TPAHUIE «BO3IYX —
CTEKIJIO».
[Tony4yenue U300pakeHUi c IIOMOIIBIO
coOuparonieii JTUH3BL
Onpenenenne (oxycHOTrO paccTosiHus "
ONTUYECKOH CUIIBI cCOOMparoIel TNH3BI.
OMnbITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.




OnpITHI 110 BOCHPUATHUIO LIBETA MPEAMETOB MPU HUX

HaOIIOIEHUH Yepe3 IIBETOBbIC (DPMUIIBTPHI

du3znyecKue SABICHUS B mpupoac: 3aTMCHUA COJIHLIa u

11.10 JlyHbI, IIBETA TEN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HEOA, pedpakius, paayra, MUPax)
11 TexHudeckue  yCTpOMCTBA:  OYKHM,  IIEPUCKOIL,
' doToanmapar, ONTUICCKHE CBETOBOIBI
KBAHTOBGIE SIBJIEHU A
191 Oneitel Pe3epdopra u mutanerapHas Mojenb aToMa.
' Monens aroma bopa
199 Hcnyckanue u norniomeHue cBeta aToMoM. KBaHTHI.
' JIunelyaTele CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
194 Crtpoenue artomHoro sijapa. HykinoHHas Mojenb
' aTOMHOTO sifpa. M3oTomnsl
125 PamnoaktuBHbie npeBpamieHusd. [lepuon nomypacnana
' ATOMHBIX s7ep
126 SnepHbie peakuun. 3aKOHBI COXpAaHEHUS 3PS I0BOTO U
' MacCOBOTO YHUCEIl
12.7 OHeprusi CBA3M aTOMHbBIX sifep. CBsA3b Macchl U
12 ' SHEpPruu
128 Peakuuu cunTe3a u genenus saep. VcrouHuku
' sHepruu CoJiHLa U 3BE3]T
199 Snepnas oHepretuka. JleWcTBHE paguMoOaKTUBHBIX
' U3ITyYEHHUI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habntonienne CromHeIX M JIMHEHYAThIX CIIEKTPOB
12.10 U3ITy4YEHUSI.
HccnenoBanue TpeKoOB: U3MEPEHUE SHEPTUH YACTULIBI
10 TOPMO3HOMY ITyTH (110 (poTorpadusm).
W3mepenne paaroakTUBHOTO GoHA
®duznueckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
12.11 pasvoaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,

pPaaAuOaKTUBHOC MU3JIIYYCHHUEC MPUPOAHBIX MHUHCPAJIOB,




JICUCTBUE PAaJUOAKTUBHBIX H3JIyYEHHH HAa OpraHU3M

YCI0BCKa

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJVBHIyAJIbHBINA TO3UMETp, KaMepa Buiibcona




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 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydYHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJICTABIECHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SIBJIEHUH MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5BOJIOLUU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBMKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJSPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS 10 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
MaHHOE (U3UYECKOE SIBICHUE; YMEHHE DPAcllO3HaBaTh IMPOSIBIICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHUM B OKPYXAIOIIEM MHUPE, BBLICISSA

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/IC SABJICHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMIITUPUYCCKHUEC 3aKOHbI

YMeHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMUS C Y4ETOM
coOumo/IeHHs MpaBuJl 0€301acHOTO TpyAa: HalOroAeHne GU3NIECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBEICHUE TIPSMBIX M KOCBEHHBIX H3MEpeHHid (pu3mdecKkux
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HKCIHEPUMEHTAJIbHBIX HCCIEI0BAHUIl;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO  MHCTPYKLUHH, MPEACTaBIATh
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCCIIeJOBaHUs

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILICCKI/IX HBHCHHﬁ, (1)I/I3I/ILICCKI/IC 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JaHHBIE, BBIOUPATh 3aKOHBI U (OPMYIIHI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn




YMeHHE XapakTepu3OBaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCMoJb30BaTh 3HAHUA O (U3MUECKUX SIBIICHUSX B
NOBCEIHEBHOM JKM3HM Juid oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalollel cpefe; MOHUMaHue
HEOOXOAUMOCTH MPUMEHEHUS TOCTIKCHUN (PU3UKH M TEXHOJIOTHI

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAITI
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JI0CTOBEPHOCTH
MOJydeHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUU |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WutepHer; BnaneHue 0a30BBIMM HaBbIKaMU IpeoOpazoBaHUs
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O1'3 11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKUE SBJIEHUA
11 Mexannueckoe JBHKeHUEe. MarepuanbHas Touka. Cuctema orcyéra.
' OTHOCHUTENBHOCTD JIBH)KCHUS
PaBHomMepHOE 1 HepaBHOMepHOE nBIKeHUe. Cpennsisi ckopocts. Dopmyna
1.2 JUTSL BBIYUCIICHHS CPeHeH ckopocTu: V = S/t
PaBHOMEpHOE MpsIMOTMHENHOE IBM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TENa
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJIMHENHOTO JIBMOKEHUS
13 x(f)=x,+vt
I'padukn 3aBUCHUMOCTH OT BpPEMEHH JJIsi MPOCKIIUU CKOPOCTH, MPOCKITUU
MEepEeMENICHUs, MyTH, KOOPAMHATHI MPU PABHOMEPHOM MPAMOJIUHEHHOM
JIBH>KEHUU
3aBUCUMOCTb KOOPJIMHATHI T€JIa OT BPEMEHU B CIydyae paBHOYCKOPEHHOTO
NPSAMOJIMHEHHOTO IBUKEHUSL:
3
Se(f) =vo, #1+a ;
2
@opMmyJibl I NPOCKIUU NEPEMEIICHUS, IPOCKIIUA CKOPOCTU U MPOCKIUU
YCKOPEHHS TIPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUH
+2
1.4 s.(D=u,, -a‘+al.-3.
U_\'(r) =Upy T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£?I.S'_T
I'padmku 3aBUCHMOCTH OT BPEMEHHU Ui MPOEKIINHU YCKOPEHUs, TPOEKIINU
CKOPOCTH, IPOECKLIMH MEPEMELIEHUSA, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
IPSMOJIMHENHOM JBUYKEHUHU
CBobOoHoe magenue. opMyIibl, OMUCHIBAIOIIME CBOOOTHOE TaICHHE Tela
1.5 10 BepTUKAIMU (JBWKEHHE Tejla BHU3 WJIM BBEPX OTHOCHTEIIBHO
noBepxHocTu 3emun). ['padmku 3aBUCUMOCTH OT BPEMEHH JUTsl TIPOEKIIUU




YCKOpEHUSI, TIPOCKIIUU CKOPOCTH U KOOPJMHATHI MPU CBOOOJHOM TaJICHUU

TCJ1a 10 BEPTUKAIN

CKopocTh paBHOMEPHOT'O JIBUYKEHUS Tela IO OKpykHOCTH. Hampasnenue
CKOPOCTH.

@opmyna 17151 BBIYUCIEHUS CKOPOCTH YEPE3 PaInyC OKPY>KHOCTH U TIEPUO]T

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE yecKopeHue. HampasieHue eHTpOCTPEMHUTEIEHOTO

1.6 yckopenusi. @opmyna Juisl BBIYUCICHUS! YCKOPEHHUS
2
L
WTR
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHHUS:
v = !
T
Macca. ITnotHOCTB BemecTBa. @opmyiia 151 BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. CI0KeHue Chil
1.9 SIBnenune unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10

COHaHpaBHeHHOCTB BCEKTOpPa YCKOPCHMU: TCJIa U BEKTOpPA CUJIBI,

JICHCTBYIOLIEH HA TEJIO

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




TpeHI/IC IOKOsS U TPCHUC CKOJILXKCHUS. <1)0pMyﬂa IJIsL BBIYUCIICHUA MOIYJIA

CHJIbI TPCHUSA CKOJIbXKCHUSA!

1.12 F_=u-N
- H
Hedopmanus tena. Yopyrue u Heynpyrue aedopMaiiu. 3akoH yOpyroi
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tsarotenue. 3aKkoOH BCEMUPHOTO TATOTEHUS:
m; -m,
F=g.—1 2
'L
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
1.14
®dopmyna /Ui BBIYUCICHUS CUJIBI TSDKECTH BOJIM3M MOBepXHOCTH 3emuun: F
=mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeIHMurHa.
1.15 p=mi
Nmnynsc cucrems! Ten. M3aMenenue ummynbea. IMIynbe CHITbI
3aKOH COXpaHEeHMsI UMITYJIbCa JJIS1 3aMKHYTOM CHUCTEMBI Te:
1.16 P=nyUy +n, Uy =const
PeakTuBHOE ABIKEHUE
Mexanuyeckas pabora. @opmyna sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fsooso
Mexanuveckasi MOIIHOCTB:
1.17
A
N==
I
118 Kunernueckas u moreHmanbHas sHeprus. DopMyrna Ui BEIYUCICHUS

KUHETHYECKOM OHECPruun:




HE)E
By

Teopema 0 kuHeTHUECKOU dHEprun. PopmyIna JUis BEIYMCICHUS

IIOTEHIMAJIBbHOW SHEPIUM TeEJIA, IIOJHIATOIO

Hax 3eMIéii:

E,=mgh

1.19

Mexanundeckast SHEPTHsL:
E=E.+E P

3aKOH COXpAaHEHMS MeXaHH4ecKou 3Heprun. @opmyna s 3aKkoHa
COXPAaHEHHUs MEXaHUYECKOM HEepPTur B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU MPU HAJTMYUH CHIIbI TPEHHUSL.

1.20

ITpocThie MEXaHU3MBL. «30JI0TOE MPABHUII0» MEXAHUKH.
Peruar. Moment cwisr: M - Fl.

VYcnoBue paBHOBECHS phlvara:
M +M, +..=0
[ToasmwxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHu3MOB,

n= Anonesnas
A‘S&I‘IHEH

1.21

JlaBnenue TBEPOTO TEA.

d)opMyna JJIsA BBIYUCICHUA JaBJICHUA TBép,I[Ol"O TCHIa:

_F

JlaBnenue raza. ATMmocdepHoe 1aBIeHUE.

I HAPOCTAaTUYICCKOC NABJICHUC BHYTPHU KUJIKOCTH.

<D0pMyna JJIsL BBIYUCIICHUA JAaBJICHUA BHYTPH KUJAKOCTH:

DP=pgh+p,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc




1.23

3akon Apxumena. dopmyna IJis ONPEICICHHUS BBITAJIKUBAIOIICH CHUJIBL,

JEUCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUIKOCTD WM Ta3:

Fap =P8V

Ycnosue nnaBanus Tea. [InaBanue CyAOB M BO3AYyXOIlJIABAHUC

1.24

MexaHndeckue KoJieOaHus. AMIUTUTYA, MEPHOJ U YacTOTa KOJICOAHHIA.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U EPUOJL KOJIEOaHUI:

1.25

MareMaTtnueckuii U NpYyKUHHBIA MasTHUKH. [IpeBpamnienue sHepruu npu

KOJ1e0aTEeIbHOM IBIDKECHUHN

1.26

3aryxatonue kojebanus. BerayxaeHHsie koyebanus. Pesonanc

1.27

Mexannueckue BOJHBL. [IpoaobHbIe 1 TONIEpEYHbIE BOJIHBI. J[JIMHA BOJTHBI

1 CKOPOCTh PaCTpOCTPAHECHHSI BOJIHBI:

L=v-T

1.28

3ByK. [ poMKOCTB 1 BbICOTa 3ByKa. OTpakeHrE 3ByKOBOW BOJIHBI HA T'PAHUIIE

IByX cpel. IH(pa3Byk U ynbTpa3ByK

1.29

IIpakmuueckue pabomoi

H3mepenne cpeiHe MI0THOCTH BEIIECTBA; ApXUMEIOBOM CUJIBI; dKECTKOCTH
HPYKUHBL; KOY(Q(QULIHUEHTa TPEHUS CKOJIbKEHUS; paOOThl CHUJIbI TPEHUS,
CHJIBl YIPYIOCTH; CpPEeJHEH CKOPOCTH ABMKEHMsI Opycka IO HaKJIOHHOMN
IUIOCKOCTH; YCKOpPEHHs OpycKa MpH JBMKEHUU 10 HAKJIOHHOW IIOCKOCTH;
YacTOThI U MEpPHOAa KOJICOaHUI MaTeMaTH4eCKOro MasiTHUKA; 4acTOThl U
nepuosa  KojiebaHUM ~ NPYKMHHOTO  MasTHUKA, MOMEHTAa  CHJIBI,
JIEWCTBYIOLETO Ha phlyar; paboThl CUJIBl YIPYrOCTH MpPU MOABEME Ipy3a €
IIOMOIIBIO HEMOJBMKHOTO OJI0Ka; pabOThl CUJIBI YIPYTOCTH NPH MOABEME
Ipy3a ¢ IOMOIIBIO OJBMKHOTIO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOH CHJIbI OT 00bEMa NOrPyKEHHON
4acTH Teja U OT IJIOTHOCTU KHUAKOCTU; HE3aBUCHUMOCTH BBITAJIKUBAOLIEH
CWJIBI OT MAaccChl Te€Jla; CHJIbl TPEHHs CKOJBKEHHS OT CHJIbI HOPMAJIBHOTO
J@BJIEHUSA U OT POJia NMOBEPXHOCTH; CUIIbI YIPYTOCTH, BO3HUKAIOUIEH B
HpYKUHE, OT CTENEeHU JeopMaliu MPYKUHBI; YCKOPEHUs OpycKa OT yria
HaKJIOHA HampaBisiomei; mnepuoja (Y4acToThl) KOJIEOAHWN HUTSIHOTO

MadTHHKA OT JAJIMHBI HUTH; IICPHUOaA KoJIeOaHMH MNPY>XUHHOI'O MasiTHUKA OT




Maccel Ipy3a M KECTKOCTU INPYKUHBI; HCCIEIOBAHUE HE3aBUCUMOCTHU
nepruosia KoJieOaHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. llpoBepka

YCJIIOBHUS PABHOBCCHUSA pblyara

Qusuueckue AeneHus 6 npupooe: TPUMEPHl IBUKEHUS C PA3IUYHBIMU
CKOpPOCTSIMM B KMBOW M HEKHBOW IPUPOJE, ACHCTBUE CHIIbBI TPEHHS B

mpupoac M TCXHUKC, IMPUJIMBBI U OTJIMBBI, ABWXCHUC IUIAHCT ConneyHoi

1.30 CUCTEMBI, PEAaKTUBHOE JBWKCHHE J>KMBBIX OPraHW3MOB, pbhlYaru B TeJe
YellOBeKa, BIIMSHUE aTMOC(EPHOTO JaBJIICHUS Ha JKABOH OpraHu3M,
IJIaBaHUE PBIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSCEHUE,
CeliCMUYeCKHe BOJIHBI, ITyHAMH, 9XO
Texnuueckue ycmpoticmea: CIIAJOMETp, TATYUKH TIOJIOKEHUS, PACCTOSHUS
W YCKOPEHUS, JUHAMOMETP, TOJIIMITHUKY, PaKEThl, PhIvar, MOBKHBIA U

131 HETOIBMIKHBIN OJIOKH, HAaKJIOHHAS IIOCKOCTh, TPOCTHIC MEXaHU3MEI B OBITY,

' COOOIIAONINECs COCYIBI, YCTPOWCTBO BOJONPOBOMAA, THIPABINICCKUI
mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp,
9X0JIOT, UCTOJIb30BaHUE YABTPA3BYKA B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH CTPOEHUS

2.1 BemecTBa. Mojenu TBEPIOTO, >KHAKOTO M Ta3000pa3HOTO COCTOSHUN
BenlectBa. Kpucrannuyeckue u amopdHbie Tena

25 JIBukenue uacTtul] BemiecTBa. CBS3b CKOPOCTH JBWXKCHHSI 4YacTHUI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, nuddysus

2.3 CMaumnBaHue M KanWUISIPHBIE SIBICHUS

2.4 TennoBoe pacHIMpeHne U CKATUE

2.5 TennoBoe paBHOBeCHE

oy Buytpennss sueprus. PaGora u Teronepenada kak crocoObl U3MEHEHUs

' BHYTpPEHHEH sHEepruu

2.7 Bune! Tennonepenayn: TeMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHUE
Harpeanue wu oxnaxzaeHue Ten. KommuecTBO TemiIoThL. YenbHas
TEIUIOEMKOCTbD:

2.8

O=cm(t,—1,)
29 3aKOH COXpaHEHUs SHEPTUHU B TEILJIOBBIX MpoIleccax. Y paBHEHUE TEIIOBOTO

OaylaHca:




O +0,+..=0

2.10

Hcnapenue u koHeHcaus. Mi3MeHeHrne BHYTPEHHEN YHEPTUU B MPOLIECCE
ucnapeHuss W KoHJeHcanuu. KurneHwe XuakocTtu. YaenpHas TemioTa

napoo6pasoBanus: L = Q/m

2.11

BiaxxHOoCTh BO3/1yXa

2.12

[InaBnenne m kpucraumsauusa. V3MeHeHHWe BHYTPEHHEH DSHEPIMM IpH

IIaBJICHUHW U KPpUCTAJJIU3allH. YIIGJ'H)HaSI TCIIJI0TA IIJIaBJICHUA !

A=<

m

2.13

BHyTpeHHs 3HEprus CropaHuisi TOIUIMBA. YIEJbHAas TEIUIOTAa CrOpaHus

tormsa: 0 = Q/m

2.14

[Tpunnumer padoTe! TeroBeix aeurateneit. KI1 remmoBoro asuraresns

2.15

Ipakxmuueckue pabomol

WN3mepenue ynenbHONW  TEIUNIOEMKOCTH  METaUTMYECKOTO  IIMIJIMHAPA;
KOJIMYECTBAa TEIUIOTHI, IOJYyYEHHOTO BOJONH KOMHATHOW TeMIEepaTypsl
(UKCHUpOBaHHOM Macchl, B KOTOPYIO OIYLIEH HAarpeTblii LUIHHJID;
KOJIMYECTBA TEIIOTHI, OTAAHHOTO HArpeThIM IIIJIMHAPOM, [TOCIIE OIyCKaHUS
€ro B BOJly KOMHaTHOM TeMIIepaTypbl; OTHOCUTEIBHON BIaKHOCTH BO3AYXa;
yIeIbHOM TeIUIOTHl IUIaBJIeHUs Jbjaa. VccnepoBaHue U3MEHEHUs
TEMIIEPATyphl BOJBI MPU PA3IUYHBIX YCIOBUSIX; SIBICHHS TEILNIOOOMEHA MPU

CMCIIMBaHUN XOJ'IOI[HOﬁ u I‘Opﬂ‘l@ﬁ BO/JIbI; ITpOLECCa UCIIaAPCHUS

2.16

Qusuueckue A6NeHUs 6 npupode: TIOBEPXHOCTHOE HATSHKEHUE H
KallWJUISIPHBIE SIBJIGHUS B HPUPOJE, KPUCTAUIBI B NPUPOJE, U3ITyueHHE
ConHua, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE pOCHI,

TyMaHa, UHECA, CHCra

2.17

Texnuueckue ycmpoiicmea: KalWUIAPbl, TPUMEPbl  HUCHOJIb30BAHUS
KPUCTAJIJIOB, JKMJIKOCTHBIA TEPMOMETp, IaTUYUK TEMIEpPATypsl, TEPMOC,
crcTeMa OTOIUICHHUS JIOMOB, TUTPOMETPBI, TICUXpPOMETp, NapoBast TypOuHa,

ABUT'aTCJ]Ib BHYTPCHHETO CrOpaHus

OJIEKTPOMAI'HUTHBIE ABJIEHUA




3.1

Onexrpuzanus Ten. J{Ba BUJa IEKTPUUECKUX 3apsI0B

3.2 B3aumoeiictBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHCHHS JICKTPUUECKOTO 3apsiia
3.4 Onexrpuueckoe noje. HanpsxéHHocTh anexkrpuyeckoro mnois. Ilpunnun
CYIIEPIIO3UIINH IIEKTPUUECKUX T10JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexrtpuyeckux 3apsanoB. JleMcTBUE 3NIEKTPUUECKOTO MO Ha
ANEKTPUYECKUE 3aps/ibl. [IpOBOTHUKY U TUAIEKTPUKU
[TocrostHubIi AnekTpuueckuit Tok. JlecTBus anekTpudeckoro Toka. Cuia
tToka. Hampsbxenue.
3.6 l=qg/t,U=A/
DIIEKTPUYECKOE COINPOTHUBJICHHE. VYaensHOE AJIEKTPUYECKOE
COTIPOTHUBIICHHUE:
3.7
R =pl/S
38 3akon Oma my1s1 yaacTtka saekTpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUSA:
U=U;:I=1+1; Rzﬁ.
2 2 -
CMmenianHble COETUHEHUS MPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenuna:
3.11 O=I"-R-t
312 OneiT Dpcrena. MaruuTHoe noJjie mMpsIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM

MarHuTHOW MHIYKIIUU




MaruutHoe noJie MOCTOSIHHOIO Mar"HuTta. B3auMoOJIENCTBUE MOCTOSHHBIX

3.13
MarHuToB

3.14 JleficTBHE MarHUTHOTO I10JISI HA IPOBOJAHUK C TOKOM

3.15 OneiTel @apajes. SABneHue anexkTpoMaruuTHo uHaykuuu. [lpasuno Jlenna
Ipakmuyeckue pabomul
W3mepeHne SIeKTPUYECKOTO COMPOTHBICHUS PE3UCTOPA; MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; pabOTHI SJIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKa, BO3HUKAIOIIETO B IPOBOJHHUKE
(pe3ucTopbl, JAMIIOYKa), OT HANpsDKEHWsT Ha KOHIAX IPOBOJHHKA;

3.16 3aBHCUMOCTH COIIPOTHBIIEHUS OT JUIMHBI TPOBOJHUKA, TUIOMIAJN €ro
MOTIEPEYHOTO CEUEHUS U YACTHHOTO COMPOTHBIICHHS.
IIpoBepka  mpaBmiaa sl DJCKTPUYECKOTO  HANpPSDKEHHWS — TpU
MOCIIEIOBATEIbHOM ~ COCJMHEHUH TIPOBOJHUKOB; TIpaBWJIA JUIS  CHIIBI
AIIEKTPUUYECKOTO TOKAa TpPH MapajuleIbHOM COEIWHEHHH IPOBOJIHUKOB
(pe3ucTophl U JIAMITOYKA)
Qu3suueckue s6N1eHUss 6 npupode: SIEKTpUUYECKUE sIBIIEHUS B aTMmocdepe,

3.17 ANIEKTPUYECTBO JKMBBIX OPraHW3MOB, MAarHUTHOE TIOJIe 3eMiu, apend
MOJIFOCOB, POJIb MArHUTHOTO TOJIS AJIs1 )KM3HU Ha 3emJie, TOJISIPHOE CUSIHUE
Texnuueckue ycmpouicmea: 3NEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTarT,
CUETYMK DJIEKTPUYECKOW DHEPrHH, AIIEKTPOOCBETUTENbHbIE TNPUOOPHI,

3.18 HarpeBaTe/IbHbIC ANEKTPOTPUOOPHI (puMepsI), ANEKTPUICCKHUE
IPEeIOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOABUTATEIb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHbIE BOJHBL [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlygeBas monenb ceta. [IpsimonmHeiliHOe pacipocTpaHeHUE CBETa

3.21 3akoH oTpaxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cBera

3.24 JInnza. Xop mydei B nuH3e. DoKycHOE paccTOsiHME JMH3BL. OnTHuYecKas

. cuna oun3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTHyecKkue npudopsl
Ilpakmuyeckue pabomul

3.26 W3mepenne onTHuYecKOW cuibl coOuparoieil JUH3bL, (OKYCHOTO

pacCcToAHUA CO6Hp3.IOIJ.ICI>i JIMH3bI (HO CBOﬁCTBy PaBCHCTBA pa3MCPOB NIPCAMETA




1 n300paXkeHus, KOTJa MpeIMET PaclojIokKeH B JBOWHOM (oKyce), moKa3zaTesns
IIPEIOMIICHHUS CTEKIIA.

WccnenoBanue cBoCTBAa H300pa)KeHMs], MOJIYYEHHOIO C IIOMOIIbIO
coOMparomeld JTUH3bI; U3MEHEHHUS (POKYCHOTO PACCTOSHHS JIBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa IPEJIOMJICHHSI CBETOBOTO JIyda OT yrja MaJeHUs Ha

I'paHuLC «BO3AYX — CTCKIIO»

Qusuueckue asrenus 6 npupode: 3arMmenusa Conxua u JlyHbl, 11BeTa Ten,

327 ONTHUYECKUE ABJIEHUS B aTMocpepe (1BeT Heba, pedpakius, paayra, MUpax)
3.98 Texunuueckue ycmpoticmea: OYKH, TEpPHUCKOM, (oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBEGLIE SAIBJIEHU A
41 PamnoaktuBHOCTh. Anbda-, Oeta-, raMma-uznydeHus. Peakimuu anbda-u
' Oeta-pacrajna
49 Omnpiter Pezepdopaa mo paccesuuto anbda-vyactuil,. [Imanerapras Mozenb
' aToma
4.3 CocraB atoMHOTO sifpa. M30TOomb!
4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp
4.5 SnepHble peakiuy. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MaCCOBOTO YHCET
Qusuueckue sA61eHUA 8 Npupooe: €CTECTBEHHBIN paJnOaKTUBHBIN (oH,
4.6 KOCMUYECKHUE JIy4d, PaJMOAKTUBHOE H3JIyuY€HHUE MPHUPOJHBIX MHUHEPAJIOB,
JeicTBHE paJMOAaKTUBHBIX U3ITy4YEHHUI Ha OpraHU3M YeJOoBeKa
47 Texunuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHUIYaJIbHBIM 103UMETD,

KaMepa BI/IHBCOHa, AACpHad SOHEPreTuka




