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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOU paboueit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHU3alui0 H3yYEHHUS
(Gu3MKU Ha JESITebHOCTHOW OCHOBE. B mporpamme mno ¢Qusuke y4yuThIBarOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzanuu tpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yibTaTaM 00y4YeHHs, a TaKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAaET pacupeiesieHue yueOHOro Marepuania
no rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIBHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUaroIINXCS.

[Iporpamma 1o ¢usnke pa3paboTaHa C IENbI0 OKa3aHUA METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJbKY (HU3ndyecKkue 3aKOHBI JI€KAT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHUEH, Ouosorued, acrpoHomuerd u QGU3HIECKOU
reorpadguei, BHOCHT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHYy MHUDA,
npenocTaBiIsieT Haubosnee siICHble 00pasibl MPUMEHEHUS HAydYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTEpEeca K HayKe Yy 00ydaroniuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEIYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATH U IOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYyYHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenmuu mnpenojaBaHusi ydeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOTPAMMBI, YTBEPKIAEHHON pEIICHHEM



Konnernn Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoa ot 3
nekadbps 2019 r. Ne [1IK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOITUM SIBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6III€FO O6p330BaHI/I$I oOecreunBaeTCs PCIICHUEM CICAYIOINX 3a1aY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB pEIICHUS TMPOCTEHUINX pacuyETHBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX MPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
Kjacce — 68 yacoB (2 yaca B Hezeno), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepedyeHb Ja00paTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHAMBUIAYAIbHBIX OCOOCHHOCTEH
00y4Jaromuxcs, COUCKa PKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJaracMblXx B paMKax
OCHOBHOTI'O F'OCYAapCTBEHHOI'0 3K3aMeHa 10 (PU3UKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenndyuH. Dusnyeckue
npuOopsl. [lorpemnocts n3mMepennii. MexxayHapoiHasi cUCTeMa €IMHULL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ MO3HAHUsS: HAONIOJEHHWE, MOCTAHOBKA HAY4YHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
HabmonaemMoro sBieHus. Onucanue GU3NUECKUX SBICHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MPOLEAYpa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHne Ttemmeparypbl IIPU IOMOIIM >KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTroMbl W MOJEKYNbl, HX pasmepsl. OmNbITI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(KpUCTa/NIMYECKUX) Ted. B3auMOCBSI3b MEXKIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpoyHOBCKOTO JABUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHKEHHHM. Pacuér myTtu u
BPEMEHHU JIBUKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIM)KEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJUYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BellecTna.
Cuna xak XapakTepucTHKa B3auMojieicTBusl Ten. Cuna ynpyroctd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IMHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIa
TsokecTd. Cuia TSKeCTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cui. Cuila TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HaOnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBUU TEII.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. Cro)xeHue Cuil, HapaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJ€HHMS ra3za OT o0bEéma, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TrayOuHbl. ['mapocrtarnueckuii
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckiue MeXaHu3MBbl.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpUuduuHBI CyIIECTBOBAHUS
BO3AyIIHON 00o0souku 3emiu. OmnbiT Toppuuemnnu. M3mepenue arMochepHOro
JaBjieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODS.

[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTro JTABICHUSI.
JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromas

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomiaBaHue.
Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKMBAIOMIEH CUJIBI OT 00BEMA MOTPYKEHHOM YaCTU
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padbomwt u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTpyKEHHON B
JKHUJIKOCTh YacTH TeJia.

OnpenenieHue  BBITAIKUBAIONIEH  CHJIBL, JEWCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIbI, IEMCTBYIOIIEH HA TEJIO
B ’KUJKOCTH, OT MaccChl TeJlia.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHJIBI,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
’KMJIKOCTh YaCTH TeJia U OT MJIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeoMmerpa WM  KOHCTPYHPOBAHUE JIOJKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune npaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJI mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W INOTEHUHMAIBHAS DHEPTHS.
[IpeBpamenne 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOU ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJd. OmNbIThl, MNOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TE€JI HAa OCHOBE TMOJIOKEHUH MOJEKYIIPHO-KUHETUYECKON TEOpUM.
CmaunBaHue U KanWUISIpHBIE siBJIeHUA. TemIoBoe pacuiupeHue U CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BayTpeHnsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEpPrumu:
TeIvIonepeaya u COBEpILICHUE paboTHI. Buas TeIUIONEepeIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TerioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJAENbHAsg TEIUIOTA ILJIABJICHUS.
[TapoobOpazoBanne u koumeHncamwus. Mcnmapenwe. Kunenme. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpaTyphl KHUIIEHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTAaTENN U 3aIIUTa OKPY>KAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

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

Ha6monenue nuddysun.

HaGmronenue siBeHnit cMauyMBaHUs M KallMJUISIPHBIX SIBJICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHU pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO 0OHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKCHHUS.
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.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
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, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEMCTBUS
3apsHKEHHBIX TEJT OT BEJIMYHMHBI 3apsI0B U PACCTOSHUS MEXY TEIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CyNepHO3ULMU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snektpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
3JIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTosSsHHOrO TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KUJKOCTSIX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIECHUE BellecTBA. 3aKoH Oma
o yyactka uenu. llociemoBaTenbHOE W MApaJUIENIbHOE  COEAUHEHUE
MIPOBOJHUKOB.

Pabora wu wMomHOCTE dJekTpudeckoro Toka. 3akoH JDxoyns—Jlenna.
DNEeKTpUUECKUE e U MOTPeOUTENIN dIEeKTpUUecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJe  JJIEKTpUYECKOoro Toka. lIpuMeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TMOCTOSTHHOIO TOKa. lCHONIb30BaHUE JJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKkTpoMarnuTHOM uHAyKIuu. [Ipasuno Jlenna.
DIeKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3aps>KEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS AIEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJICKTPUUYECKOrO TMOJA HAa MPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIIETO YePeE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSTHHBIX MATHUTOB.
N3yyeHne MarHWTHOrO TMOJs NOCTOSSHHBIX ~ MAarHUTOB NPU  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3yd4eHue padoThl JIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBWKeHHME. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHrne. HepaBHOMepHOe NpsiIMOJIMHEHHOE ABMKEeHUE. CpeHssi U MTHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHelHOe JBuxKeHue. CB0oOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenpHOe YCKOPEHHE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUIKI CyNEepIIO3UIUN CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmmuueckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE BUKEHHE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEPruu U padothl. [loTeHIManbHAs SHEPTHS TeNa, OJIHITOTO HaJ
MIOBEPXHOCTHIO 3eMJIH. lloTeHIIManbHas s3HEeprus c:xaTou npyxuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOM IHEPruUU. 3aKOH COXPAHEHUsS] MEXaHUYECKOU
SHEPIUH.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.



o vk w

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

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenre paBeHcTBa CUII MPY B3aUMOJICHCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMIUIATya. MaremMaTnueckuii U IpyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXAHMYECKMX BOJH. [IpononeHbie U
NONEPEYHbIE BOJIHBIL. JlMHA BOJHBI M CKOPOCTh €€ paclpOCTPAHEHUS.
MexaHn4yecKue BOIHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIBTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmropenue xonebGaHuii rpy3a Ha HUTU U HA TIPYKUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHve 4YacTOThl M Iepuoja KoyieOaHWil MaTeMaTU4YecKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJieOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPYKUHHOTO MasATHHKA OT MAcCChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANEKTpOMArHuTHhIX BOJH. I[llkana »nexkTpoMarHUTHBIX BOJIH. Vcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue cBeta. 3atMeHus ConnHua u Jlynsl. Otpaxkenue cera. [Imockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBeTa. Vcnonap30BaHWE TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona osayuedr B gauH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIAa M Tejieckomna. ['ma3 kak omnruueckass cuctema. bianm3opykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonMHEWHOE paclpoCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XoJ1 JIyueu B pacCEeHBarOIICH JTUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[TpunHun peictBus doToamnmapata, MUKpPOCKOIA U TEJIECKOIIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

LW X N Gk~ wWwN e

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue XxapaKTEpPUCTUK U300pakeHUs TpeMETa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Onpenenenue HOKYCHOTO pacCTOSIHUS U ONTUYECKON CUIIbI coOuparoniei
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noroneHrue ceeta atomoM. KBaHThl. JInHedaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
saapa. HykmonHas wmopens atomHoro szapa. Wzorombl.  PanuoakTuBHBIE
npeBparnieHus. [lepros momypacmaaa aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXpAHEHUS 3apsOBOTO U MAcCOBOIO YHUCEI.
DOHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus sanep. Ucrounuku sneprumn CosiHia 1 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3Ny4YEHUS U MOTJIOLICHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYTh TIPEAHAZHAYCH MJII CHUCTEMATU3AINH
U 0000mmIeHHs] TPEIMETHOTO  COJAEpX)aHUS W  OMNbITa  JICSITEIBHOCTH,
IPUOOPETEHHOTO TIPH M3YUYEHUHU BCEro Kypca (PU3MKH, a TAKXKE NI TIOJITOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY OJK3aMEHy M0 (QU3WKe s 0O0ydJarouuxcs,
BBIOPABIITUX 3TOT yUCOHBIN MPEAMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUW NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (HU3UUYECKUE
SIBJICHUS, TPUMEHSSA MOJYYCHHbIE 3HAHUA, pelarh 3a4ayd, B TOM YHUCIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
Ipeajaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUWA pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3nUecKue SIBJICHUS B OKPY KAOIICH IPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 11 POBEPKU TUIIOTE3 U MTOJYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSIT HAy4YHbIE OCHOBBI HauWOOJie€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTUXKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y obOyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJIbTaThl B
YJacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro0 M IyXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAaHHME BAXXHOCTH MOPAJIbHO-ITUYCCKUX MPHUHIIUIIOB B JCSITEIHHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIMHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHE IIEHHOCTH O0e30MacHoro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM;

e — MHTEPEC K MPAKTHUYECKOMY U3YUEHUIO TPOQPECCUil, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrN4eCKOr0 BOCIIUTAHMS:

e — OpHEHTalus Ha NMpUMEHEHUEe (U3UYECKUX 3HAHUU ISl pelieHus 3a7ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUM JIJIsI OKPYIKAIOIIEH CPEIbI;

e — OCO3HaHHE IJI00AJLHOIO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelieHus;

e 8) agjanTanMu K M3MEHAKIIHUMCS YCJIOBUSIM COUMAJBLHOW M NPHUPOIAHOI
cpebl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU TMPU BBHIMIOJHCHUU HWCCIEIOBAHUN U
MPOCKTOB (PU3MYECKONM HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHX,

e — TIOBBIIICHHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JeSITeIbHOCTD;

e — MOTPeOHOCTh B (GOPMUPOBAHNUY HOBBIX 3HAHUM, B TOM YHCJIE (POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bl O (U3UIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME JASHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUIAHUPOBAHHE CBOETO PA3BUTHSA B MPUOOPETCHUU HOBBIX (PUBHMUESCKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH M BBISBIIATH B3AMMOCBS3HU IIPUPOJIBI, 00IIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBHUU C Y4Y€TOM BIHSHUA Ha OKPYKAIOIIYI0 Cpenay,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl o (U3UKE Ha YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TECHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4YeOHBIC  JICHCTBHUS, PETYJIATHBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUSI.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBJISITh M XapaKTEpPHU30BaTh CYILIECTBEHHbIE MPU3HAKU OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBJISITh MPUYMHHO-CIICCTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3HUUECKUX
SBJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO penieHus y4eOHOW (u3HYecKoi
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IJIaHY OMBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMyNIHpOBaTH 0000IIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOCHl TIPH MTOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
bu3ndeckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSAITETILHO ~ BBIOMPATh ONTUMAJbHYIO (OpPMY TIpeICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOUHAIIHSIMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYaTbHONM pabOThl MpU pEHIeHUH KOHKPETHOW (HU3UUYECKON
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT O pe3yJbTaTa 1o
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIEe NeHCTBU A

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSTEIILHO COCTABIJISITh AITOPUTM PelIeHUs GU3NMUECKON 3a7a4u HIIN
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWA WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYyIroOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyrasi, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBWKCHHE YaCcTHI] BEIECTBa,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepefaya JaBji€HUsS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMU B XKUBOW M HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3UUYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TPEeHHs, MAaBieHHe (TBEPAOrO Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIWYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYWHAMU,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJB3Ys MpaBUiia CJIOKEHUsI CUl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBIACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3amadyd B 1—2 JeHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISTh IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBATH IIPOBEPsICMBbIC
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CWJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX W
upoBBIX TPUOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB € YIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHU JBUKECHUSI TeJa, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMa
NOTpY>KEHHON YacTH Tesa U OT IJIOTHOCTH KUIAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIONHATh M3MEPEHUsS, CIEenys MPeIOKEHHOMY IUIaHy, (UKCHUPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISATH 3HAUCHUE NCKOMOM BEITUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMKHBIA W HEITOABUKHBIA 010K, HAKIIOHHASI TNIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaX (U3MYECKUX SBICHUN U HEOOXOAMMBIE (DU3MUECKHUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM M TYyTEM CPAaBHEGHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



yyciie MyOJIMYHO JIeNaTh KpaTKUE COOOUIEHUs O pe3ysibTaTax MPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

e IPU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAaHUN paclpeiensTh
00s3aHHOCTH B TpYMIE B COOTBETCTBHHU C IOCTABJICHHBIMU 3aJadamH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e HCIIOJB30BATh MOHATHS: MAcCa U pasMepbl MOJIEKYJI, TEIUIOBOE JABHKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILECTBA, KPUCTAIIMYECKUE U
amop(HbBIE Tena, HACBIIEHHBIM M HEHACBINIEHHBIM Map, BIAXHOCTb
BO3/1yXa, TeMIlepaTypa, BHYTPEHHss DHEPIUs, TEIUIOBOM JBUIATEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUH 3apsill, DIEKTPUUECKOE I10JI€, IIPOBOIHUKH
Y JUDJIEKTPUKH, ITOCTOSTHHBIN JJIEKTPUUYECKUNM TOK, MArHUTHOE I10JIE;

e pasnuyaTh SABJICHUA (TEIUIOBOE pACUIMPEHHE W CKaTHhe, Teruionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAYMBAHUE, KAIWJUIAPHBIC SBJICHMS, UCIIAPEHUE,
KOHJIEHCAIUsl, IUIaBJIEHUE, KpHUCTauIM3alus (OTBEpAEBAaHUE), KUIIEHUE,
TEIIonepeaayda (TenIonpoBOJHOCTS, KOHBEKIIHS, U3IIy4YEHHUE),
JJIIEKTPU3ALMS TEJ, B3aUMOJIECUCTBUE 3apsANIOB, JEUCTBUSA HIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHuTOB, JEUCTBUE
MarHUTHOI'O I0JI HAa IPOBOAHUK C TOKOM, JIEKTPOMAarHUTHAsI WHTYKIIHS)
II0 ONMCAaHHUIO HX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e Dpacrmo3HaBaTh IMPOSABIECHUWE W3YYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4Hcle (U3UUECKUE SIBJICHHUS B MPUPOE:
IIOBEPXHOCTHOE HATKEHWE U KallWUIAPHBIC SBICHUA B IPUPOLE,
KpUCTaJIBl B Tpupoxae, uznydenue ConHma, 3aMep3aHUEe BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, JIEKTPUUECKUe
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiIM, Apei( MOJIOCOB, POJb MAarHUTHOIO MOJS JJIA JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIIETSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKH) (PU3NUECKUX
SIBJICHUM;

e OMNMUCHIBaTh U3yYCHHBIC CBOMCTBA TN U (U3NUYECKHUE SIBICHUSA, UCIIOIB3YS
(u3HuecKre BENIMYMHBI (TEeMIEepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAasA TEIUIOEMKOCTh BEIIECTBA, YACIAbHAs TEIUIOTA



IUIaBJICHMS], yJeJbHAas TEIJIoTa NapooOpa3oBaHMs, yJedbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IIPOBOJHUKA,
yIeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabdora U MOLIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsaa, 3akoH OMa Juisl yyacTka LENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUl MPaKTUKOOPUEHTHPOBAHHOIO XApPAKTEpa: BBIABISTH
NPUYMHHOCIEICTBEHHBIEC CBS3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHMH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, HWCIOJB3YySd 3aKOHbI U
dbopMyIbl, CBsI3bIBAIOIIKME (HU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHre (PU3NIECKON BETUYHHBI C U3BECTHBIMU JAHHBIMH;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHWI0O (PU3WYECKUX SBICHUN WA
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYPhl KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha NPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMIOJHATh ~ MpPSIMbIE  U3MEpPEHUs  TEeMIeparypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod C  UCHOJB30BaHHEM MpPSMBIX M3MEpEHUH  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHME TMOCJEAOBATEIbHOTO M MapaJyieIbHOrO0  COCIMHEHUM
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNIMYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITH 3HAUCHHUE BEIMYNHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJB3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHHM M HEOOXOIUMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPHUUYECKUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOauTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUECKUX 3HAHWUH B TIOBCETHEBHOU
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHUH M TYyTEM CpaBHCHHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJHCHUN YYCOHBIX 3aJIaHMKH HAyYHO-TIOMYJISPHYIO
TMTEepaTypy  (PU3NYECKOTO  COACP)KAaHUs, CIPABOYHBIC MaTepHAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepkaHUs, B TOM 4YHCIE TYOJIMYHO TMPEACTABIATh PE3YyIbTaThl
MPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEThHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpYA BBHITIOJHEHUH YYEOHBIX TPOEKTOB W UCCICOBAHUHA (PU3UIESCKHIX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATEILHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonIty oOyuenusi B 9 Kiaacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHUYECKOTO MBIDKCHUS, Jehopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK W YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMma-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSAMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBHI U OTJIUBBI, ABMKeHHUE TiaHeT COTHEYHOU CHUCTEMbl, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIbTPaUONETOBOIO U PEHTIC€HOBCKOTO M3JIYyYEHUH, €CTECTBEHHbIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJEeHMs, BEC Tejla, HUMIYJIbC Tejla, HMIIYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HEeproJ U 4acToTa KoneOaHuM, IJIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIMUYMHY C APYTUMHU BEIUYMHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



OPUHLUI CYMEPHO3UINH CHUJI, TPUHIUI OTHOCHTENbHOCTH [ amumies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyallnii MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 2—3 TOTUYECKUX
IIaroB C OMOpPO Ha 2-3 HW3yYEHHBIX CBONCTBA (UINYECKUX SIBICHUM,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (onmuparouMecs Ha CcuctemMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCIIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
(¢u3MUeCcKX METO/OB, HCIOJb3Yysl ONHMCAHUE HCCIENOBAHUSA, BBIICISThH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
du3nueckux CBOWCTB Tell (M3ydyeHUE BTOpPOro 3akoHa HpioToHa, 3aKoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIbIX KOJICOAHMM, PSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHue Oeynoro CBeTa B CIEKTpP, U3YUYEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(bopMyTHpOBaTH BHIBOIBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOAUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3MUECKUX BEIMYMH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrila MajJeHUsi U yrjia NpeioMJICHUS OT yriia
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3HUYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJILKEHUS, MEXaHWu4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHHKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIaHETapHas MOJIeJh aToMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEepucKor, (Qoroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTUYECKHUX IPOIECCOB
OpU PENICHUH YYeOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBI IS
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIB30BAHUS (PU3NYECKUX 3HAHWN B IOBCETHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIUPYS MOUCKOBBIN 3allpoC, HAXOIUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO
auTepatypy  (pu3MUeckoro - comep)kaHWs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIMM U3 HECKOIBKUX HCTOYHHKOB (DU3MUECKOTO COACPIKAHMUSA,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne
n/n

HaumenoBanue pa3aeioB u
TEM MPOrpaMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTte/ibHbIE

pecypchbl

BocnurareanHbI
MOTEHITHAJI

Pa3nen 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro M1Upa

11

®du3uKa - HayKa 0 IPUPOJIe

bu6moreka [IOK
https://m.edsoo.ru/7f416194

PaszButne
IIEHHOCTHOTO
OTHOIIIEHHUS K
MIPUPOJIEC KaK
WCTOYHUKY KU3HU
Ha 3emiie, OCHOBE
caMoro ee
CYIIECTBOBAHUS,
HYXJaIoLIecs B
3allIUTe U
IMOCTOSIHHOM
BHHUMAaHHH CO
CTOPOHBI YEJIOBEKA.

1.2

dusnyecKrue BeIMINHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

PaszButune
LIEHHOCTHOTO
OTHOIIIEHHS K
3HAHUAM Kak
UHTEIUICKTYaIbHOMY
pecypcy,
obecreynBaronemMy
Oyayliee yelnoBeka,



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

KaK pe3ylbTaTy
KPOTIOTIIMBOTO, HO
YBIIEKATEIIHOTO
y4eOHOro Tpy/a.

1.3

EcrecTBeHHOHAaY4HBIN METOL
MTO3HAHUS

bu6moreka [IOK
https://m.edsoo.ru/7f416194

Pazsutne
LIEHHOCTHOTO
OTHOIIEHUS K
3HAHUAM Kak
HHTEIUICKTYATbHOMY
pecypcey,
o0ecTieunBaroneMy
Oynmyliee 4enoBeKa,
KaK pe3yJbTaTy
KpOIOTJIMBOTO, HO
YBJIEKAaTEILHOTO
y4eOHOTO Tpy/a.

Hroro no pazneny

6

Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUHU BellleCTBA

2.1

Crpoenue BelecTa

bu6moreka [IOK
https://m.edsoo.ru/7f416194

PazButue
[ICHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaKk
UHTEIJUICKTYaIbHOMY
peeypey,
obecrnieynBaroeMy
Oyayliee yenoBeka,
KaK pe3yybTaTy
KPOTIOTIIUBOTO, HO



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

YBJIEKATEJIbHOTO
y4eOHOro Tpy/a.

29 JIBr>KeHWE U B3aUMOICHCTBHE
' YaCTHI] BEIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

PazButue
[IEHHOCTHOTO
OTHOIICHHSI K
3HAHUSM KaK
MHTEIJUICKTYaTbHOMY
pecypcey,
obecreynBaronieMy
Oymyliee 4enoBeKa,
KaK pe3yybTaTy
KPOTIOTIIUBOTO, HO
YBJIEKATEIbHOTO
y4eOHOTO Tpy/a.

ArperaTHLIe COCTOAHHUA
BCIICCTBA

2.3

bubnuorexa [JOK
https://m.edsoo.ru/7f416194

PasBurue
[IECHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaKk
MHTEIUICKTYaIbHOMY
pecypcey,
o0ecrieunBaroneMy
Oynylee yeloBeKa,
KaK pe3yJbTaTy
KPOTIOTIIUBOTO, HO
YBJIEKATEIILHOTO
yueOHOTOo Tpy/a.

Hroro no paszneny 5

Paznen 3. /IBu:keHue u B3auMojieiicTBue TeJl



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

3.1

Mexannueckoe IBMKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

PazButue
[IEHHOCTHOTO
OTHOIICHHSI K
3HAHUSM KaK
MHTEIJUICKTYaIbHOMY
pecypcey,
obecreynBaroniemMy
Oymyliee 4enoBeKa,
KaK pe3yybTaTy
KPOTIOTIIUBOTO, HO
YBIIEKATEIIEHOTO
y4eOHOTO Tpy/a.

3.2

I/IHepHI/Iﬂ, Mmacca, IIJIOTHOCThb

bu6moreka [IOK
https://m.edsoo.ru/7f416194

PazButne
LIEHHOCTHOTO
OTHOIIEHUS K
3HAHUSIM KaK
HUHTEIUICKTYaIbHOMY
pecypcey,
obOecrieunBaroneMy
Oymylee uenoBeka,
KaK pe3yJbTaTy
KPOTIOTIMBOIO, HO
YBJIEKATEIILHOTO
yueOHOTO Tpy/a.

3.3

Cuma. Buner cun

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

PazButne
LIGHHOCTHOTO
OTHOIICHUS K
3HAHUSIM KakK
HMHTEJUIEKTYAIbHOMY



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

peeypey,
obecrieynBaronieMy
Oynmylee 4enoBeKa,
KaK pe3yabTary
KPOIIOTIIUBOTO, HO
YBIIEKATEIIEHOTO
y4eOHOTO Tpy/a.

Hroro no pazneny

21

Pasznea 4. /laBienne TBEPABIX TeJl, JKUAKOCTE U ra3oB

4.1

Hasnenue. [lepenaya

JaBJICHHUSA TB épI[bIMI/I TCJIaMH,

KHUIKOCTAMU M Ira3aMu

bu6mmoreka [IOK

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

PaszButne
IIEHHOCTHOTO
OTHOIIIEHHUS K
cBoemy OTe4ecTBy,
CBOCH Majiol B
0oJibmoii Ponnue
KaK MECTY, B
KOTOPOM YEJIOBEK
BBIPOC M ITO3HAI
MIEPBBIE PAJIOCTH U
HEeyJIa4u, KoTopas
3aBelllaHa emMmy
npeaKaMu 1

KOTOPYIO HY>KHO
obeperars.

4.2

I[aBJ'IeHI/Ie KHUAKOCTHU

bubmunorexa LIOK

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

PazButne

LIEHHOCTHOTO
OTHOIICHUS K
3HAHUSIM KakK



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

WHTEJUIEKTYaJIbHOMY
pecypey,
obecrieynBaronieMy
Oynmyliee 4elnoBeKa,
KaK pe3yabTary
KPOTIOTIIUBOTO, HO
YBIIEKATEIIEHOTO
y4eOHOrO Tpy/a.

4.3

ATtMochepHoe naBieHNE

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

PazButue
IIEHHOCTHOTO
OTHOIICHHS K
3HAHUSM KaK
HHTEJJIEKTYaJIbHOMY
pecypcey,
obecrieunBaroneMy
Oynmyliee 4eIoBeKa,
KaK pe3ylbTaTy
KPOTOTINBOTO, HO
YBJIEKATEILHOTO
y4eOHOro Tpy/a.

4.4

JlelicTBHE JKUIAKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJO

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

PazButue
[ICHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaK
HUHTEIUICKTYaIbHOMY
peeypey,
obecrnieynBaroeMy
Oyayliee yelnoBeka,
KaK pe3yJbTaTy



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

KpPOIOTJIMBOTO, HO
YBJIEKATEJIbHOTO
y4eOHOro Tpy/a.

Hroro no pazneny

21

Pa3nen 5. PaGora u MomHoCTb. JHEprus

51 PaGora u MomHOCTE

bu6mmoreka [IOK

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

PazButue
[IEHHOCTHOTO
OTHOIICHHS K
3HAHUSM KaK
HHTEIUICKTYATbHOMY
pecypcey,
obecreynBaronieMy
Oynmyliee 4enoBeKa,
KaK pe3ylbTaTy
KPOTIOTINBOTO, HO
YBJIEKATEILHOTO
y4eOHOTO Tpy/a.

5.2 IIpocTeie MEXaHU3MBI

bu6mmoreka [IOK

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

PazButne
IIEHHOCTHOTO
OTHOIIICHUS K
MPUPOJE KaK
HMCTOYHHKY KU3HU
Ha 3eMJe, OCHOBE
caMoro ee
CYILLIECTBOBAHHS,
HYXJAIOLIENCs B
3aIlUTE U
MMOCTOSITHHOM



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

BHUMAaHHUU CO
CTOPOHBI YCJIOBCKA.

5.3 MexaHuuecKasi SHEPTHUs

bu6mmoreka [IOK

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

Pazsutne
LIEHHOCTHOTO
OTHOIIEHUS K
3HAHUAM Kak
WHTEJUICKTYaTbHOMY
pecypcey,
o0ecrieunBaroneMy
Oymyliee 4enoBeKa,
KaK pe3yJIbTaTy
KPOTIOTIIMBOTO, HO
YBJIEKAaTEIHLHOTO
y4eOHOTO Tpy/a.

Hroro no pazneny

12

PesepBHOE Bpems

PasButue
LIEHHOCTHOTO
OTHOIICHUS K
MPUPOJE KaK
HMCTOYHHKY KU3HU
Ha 3emJie, OCHOBE
caMoro ee
CYILIECTBOBAHUS,
HYXJAIOLIENCs B
3alIUTE U
MOCTOSTHHOM
BHHUMaHHH CO
CTOPOHBI YeJIOBEKA.



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

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

68

12




8 KUIIACC

Ne
n/n

HaumenoBanue pa3aeioB u

TEM MPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

BocnurareanHbI
MOTEHITHAJI

Paznea 1. TensioBble ABJIeHUSA

11

CtpoeHue u CBOMCTBA
BEIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Pazsutne
IIEHHOCTHOTO
OTHOIIIEHHUS K
MIPUPO/IE KaK
WCTOYHHKY KU3HU
Ha 3emiie, OCHOBE
caMoro ee
CYIIIECTBOBAHHS,
HYXJaIoIEecs B
3allIuTe U
IMOCTOSIHHOM
BHHMAaHHH CO
CTOPOHBI YEJIOBEKA.

1.2

Tennossle MpoLeccsl

21

bu6moreka [IOK
https://m.edsoo.ru/7f4181ce

PaszButune
LIEHHOCTHOTO
OTHOIIICHHUS K
coemy OteuecTBy,
CBOEH Majon U
oonbmIoi Pogune
KaK MECTY, B
KOTOPOM YEJIOBEK
BBIPOC U MO3HAJ



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

IIEPBBIE PAIOCTU U
HEeyJauu, KoTopas
3aBeIllaHa eMy
IIpeaAKaMu 1

KOTOPYIO HY>KHO
obeperars.
Wroro mo pazueny 28
Paznen 2. DiekTpuyeckue 4 MATHUTHbIE SABJICHUS
PazButne
[IEHHOCTHOTO

2.1

DIIEKTPUYECKHE 3aAPSJIbI.

3apsKEHHbIE TeJla U UX
B3aMOJIEICTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

OTHOIIIEHUS K
3HAHUSIM KaK
HMHTEIJUICKTYaTbHOMY
pecypey,
obOecrieunBaroneMy
Oynmyliee 4eIoBeKa,
KaK pe3yJbTaTy
KPOIIOTIIUBOTO, HO
YBJICKATEIILHOTO
y4eOHOro Tpy/a.

2.2

IToCTOSHHBIN DIIEKTPUYECKUN

TOK

20

bu6moreka [IOK
https://m.edsoo.ru/7f4181ce

PazButue
[ICHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaK
HUHTEIUICKTYaIbHOMY
pecypey,
obecrnieynBaroeMy
Oyayliee yelnoBeka,



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

KaK pe3ylbTaTy
KPOTIOTIIMBOTO, HO
YBIIEKATEIIHOTO
y4eOHOro Tpy/a.

2.3

MarauTHEBIE SIBJICHUS

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Pazsutne
LIEHHOCTHOTO
OTHOIIEHUS K
3HAHUAM Kak
HHTEIUICKTYATbHOMY
pecypcey,
o0ecTieunBaroneMy
Oynmyliee 4enoBeKa,
KaK pe3yJbTaTy
KpOIOTJIMBOTO, HO
YBJIEKAaTEILHOTO
y4eOHOTO Tpy/a.

2.4

DneKTpOMarHuTHas
WHIYKINS

bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce

PazButue
[IECHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaKk
MHTEIUICKTYaJIbHOMY
peeypey,
o0ecrieunBaroeMy
Oyayliee yenoBeka,
KaK pe3yJbTaTy
KPOIIOTIIUBOTO, HO
YBJICKATEIILHOTO
y4eOHOTO Tpy/a.

Hroro no pasaeny

37



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

PesepBHOe Bpems

PazButne
LIEHHOCTHOTO
OTHOIIICHHUS K
MPUPOJIE KaK
HMCTOYHHKY >KU3HU
Ha 3emie, OCHOBE
caMoro ee
CYIIIECTBOBAHUS,
HYXJAIOILIENCs B
3alNATe U
MMOCTOSTHHOM
BHHMAaHHH CO
CTOPOHBI YEJIOBEKA.

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68

145




9 KUIIACC

Ne
n/n

HaumenoBanue pa3aeioB u
TEM MPOrpaMmbl

KoaunuecTBO 4acoB

Bcero
padoTbI

KoHTpoJbHbIE

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

BocnurareanHbI
MOTEHITHAJI

Paznen 1. Mexanundeckue iBJICHUA

11

Mexannueckoe OBYKEHHUE U
CIIOCOOBI €r0 OIMMCAHUI

10

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

PazButue
[IEHHOCTHOTO
OTHOIICHHS K
3HAHUSM KaK
HHTEIUICKTYaTbHOMY
pecypcey,
o0OecTieunBaroneMy
Oynmyliee 4eIoBeKa,
KaK pe3ylbTaTy
KPOTOTINBOTO, HO
YBJIEKATEILHOTO
y4eOHOTO Tpy/a.

1.2

B3aumoneiictBue Ten

20 1

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

PazButue
[ICHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaKk
UHTEIJUICKTYaIbHOMY
peeypey,
obecrnieynBaroeMy
Oyayliee yenoBeka,
KaK pe3yJbTaTy
KPOTIOTIIUBOTO, HO



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

YBJIEKATEJIbHOTO
y4eOHOro Tpy/a.

1.3

3aKOHBI COXPAHEHUS

10

bu6moreka [IOK

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

Pazsutne
LIEHHOCTHOTO
OTHOIIICHUS K
MPUPO/IE KaK
WMCTOYHHKY >KU3HU
Ha 3emie, OCHOBE
caMoro ee
CYIIIECTBOBAHUS,
HYXJAIOLIENCs B
3alNATe U
IMIOCTOSIHHOM
BHHMAaHHH CO
CTOPOHBI YEJIOBEKA.

Hroro no pazneny

40

Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJIHBI

2.1

MexaHnuecKre KojaeOaHus

bu6moreka [IOK

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

PazButue
[ICHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaKk
MUHTEIUICKTYaJIbHOMY
pecypey,
obecrnieynBaroeMy
Oyayliee yenoBeka,
KaK pe3yJbTaTy
KPOTIOTIIUBOTO, HO
YBJICKATEIILHOTO



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

y4eOHOTO Tpy/a.

2.2

MexaHnyeckue BOJIHBL. 3BYK

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Pazsutne
LIEHHOCTHOTO
OTHOIIEHUS K
3HAHUAM Kak
WHTEJUICKTYaTbHOMY
pecypcey,
obecreunBaroneMy
Oymyliee 4enoBeKa,
KaK pe3yJIbTaTy
KPOTIOTIIMBOTO, HO
YBJICKATEIILHOTO
y4eOHOTO Tpy/a.

Hroro no pazneny

15

Pa3znesn 3. DileKTpOMarHuTHoe moJjie u

IJICKTPOMATrHUTHBIC BOJIHBI

3.1

SHCKTpOMarHI/ITHOC II0JIE U
QJICKTPOMAIrHUTHBIC BOJIHBI

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

PazButne
LIEHHOCTHOTO
OTHOIIEHHUS K
cBoemy OtedecTBy,
CBOEH Majiol B
OoJiboil Ponue
KaK MecTY, B
KOTOPOM YEJIOBEK
BBIPOC U MO3HAI
NepBbIC PAIOCTH U
HEeyJIa4u, KoTopas
3aBelllaHa emMmy
MpeIKaMu U



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

KOTOPYIO HY’KHO

obeperars.
Hroro no pazneny
Pa3znea 4. CBeToBLI€E AIBJICHUSA
PazButue
LIEHHOCTHOTO

4.1

3aKOHBI pacpOCTPAHEHUS
CBETa

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

OTHOIICHHSI K
3HAHUSM KaK
MHTEIUICKTYaIbHOMY
pecypey,
obecreynBaronieMy
Oynmyliee 4eIoBeKa,
KaK pe3yJbTaTy
KPOIIOTIIUBOTO, HO
YBIIEKATEIILHOTO
y4eOHOTO Tpy/a.

4.2

JIMH3BI U OITHYECKHE
pubOpHI

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

PazButue
[IECHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaKk
MHTEIUICKTYaJIbHOMY
pecypcey,
obecrieynBaroeMy
Oyayliee yenoBeka,
KaK pe3yJbTaTy
KPOTIOTIIUBOTO, HO
YBJICKATEIILHOTO
y4eOHOTO Tpy/a.



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

4.3

Pasnoxenne 60enoro cesera B
CIICKT]

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

PazButue
[IEHHOCTHOTO
OTHOIICHHSI K
3HAHUSM KaK
MHTEIJUICKTYaIbHOMY
pecypcey,
obecreynBaroniemMy
Oymyliee 4enoBeKa,
KaK pe3yybTaTy
KPOTIOTIIUBOTO, HO
YBIIEKATEIIEHOTO
y4eOHOTO Tpy/a.

Hroro no pazneny

15

Pa3nen 5. KBanToBble fiBJIeHUS

5.1

I/ICHYCKaHI/Ie H IIOTJIOICHUC
CB€Ta aTOMOM

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

PasBurue
[IECHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaKk
MHTEIUICKTYaJIbHOMY
pecypcey,
o0ecrieunBaroneMy
Oymylee 4eoBeKa,
KaK pe3yJbTaTy
KPOIIOTIIUBOTO, HO
YBJIEKATEIILHOTO
y4eOHOTO Tpy/a.

5.2

CTpOeHI/Ie ATOMHOTO sapa

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

PazButue
[EHHOCTHOTO



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

OTHOIIICHHUS K
MPUPOJIE KaK
WMCTOYHHKY >KU3HU
Ha 3emiie, OCHOBE
caMoro ee
CYIIIECTBOBAHUS,
HYKJIAloIencs B
3allUTe U
IMOCTOSTHHOM
BHHMAaHHH CO
CTOPOHBI YeJIOBEKA.

5.3

SnepHbie peakuuu

bu6mmoreka [IOK

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

Pa3zButne
IIECHHOCTHOTO
OTHOIIICHHUS K
MPUPOJIE KaK
HWCTOYHUKY KU3HU
Ha 3emiie, OCHOBE
caMoro ee
CYIIECTBOBAHUS,
HYXX/JIaloIlIencs B
3aIlUTE U
IMOCTOSIHHOM
BHHUMAaHHH CO
CTOPOHBI YEJIOBEKA.

Hroro no pazaeny

17

Pa3nea 6. IloBTopuTebHO-0000 a0 MOYJIb

6.1

[ToBTOpenue u o6o0IIEeHNEe
COJIepKaHMs Kypca (PH3HUKH 32

9

bubmunorexa LIOK

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

PazButue
[EHHOCTHOTO



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

7-9 xiacc

OTHOIIICHHUS K
MPUPOJIE KaK
WMCTOYHHKY >KU3HU
Ha 3emiie, OCHOBE
caMoro ee
CYIIIECTBOBAHUS,
HYXJAIOIIEHCS B
3allUTe U
IMOCTOSTHHOM
BHHMAaHHH CO
CTOPOHBI YEJIOBEKA.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOIBI

2 dusndecKue SIBICHUS 1
Ypok-uccnenoanue "N3mepenne

3 TEMITepaTyphl IPH MIOMOIIH KUIKOCTHOTO 1 1
TEpPMOMETpPA U TaTYUKA TeMIepaTypsl"”

4 Mertoipl HaydHOTO No3HaHus. OnucaHue 1 bu6mmoreka [IOK
(hbM3UYECKUX SIBICHUHN C TIOMOIIBIO MOJIETIeH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "[IpoBepka runoTesbl:

5 JAIbHOCTH MOJETA MIapUKa, MyIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
bubnuoreka [JOK
6 JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
https://m.edsoo.ru/ff09fe0a
BEIECTBA

7 JIBMyKeHre yacTHll BEllecTBa 1 bubmorexa LOK

https://m.edsoo.ru/ff0a013e

8 ®u3nuecKre BEIMUYUHbI U X U3MEPEHUE 1
Ypok-uccnenoanue «OnbIThI MO

9 HaOJII0IEHUIO TETIJIOBOTO PaCIIUPEHUs 1 1
razoB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BEILIECTBA

Oco0OeHHOCTH arperaTHbIX COCTOSTHUMN BO/IBI.

11 O6o6menue o pasaeny «llepBoHadabHBIE Et?ri?;lr?::;sigr?}:ma%m
CBEJICHUS O CTPOCHUHU BEILIECTBA
12 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE JIBMIKCHHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopocts. EAMHHIE CKOPOCTH https://m.edSO(])_.I ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABUKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN httos://m.e dsoi.lru /£020¢10
16 IInoTHOCTH BemecTBa. PacueTr Maccel u bubmuorexa [JOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHaf.1. pabora «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYKUHBI OT MPUIOKEHHON CHIIBI»
21 SABnenue tarorenus. Cuna TsHDKECTH
CBsi3b M@Ky CUJION TSKECTH U MaCCOU
22 tena. Bec tena. Pemenne 3a1au no teme bubmmorexa [JOK
"Crta TokecTi” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IpYTUX IUIaHEeTax. bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Ou3nYeCKUe XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK
24 Hsmepettite ciut. Jluamomerp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al1778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuorexa [JOK
OJHOM mpsAMoi. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHonelicTBYIOIIAsA CIT"
28 Cuna TpeHus u €€ Buabl. TpeHne B mpupojie bubmuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabora «3y4yeHue
29 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUS OT bubnuoreka [IOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeneneHue
PaBHOACHUCTBYIOIIEH CHJIIBI
Pemenue 3agau no remam: «Bec Tenay,
31 «['pacduueckoe nzobpaxkenue cum», «CUITbD», bubmmorexa [IOK
N https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CHID»
KonTtponsHas paborta o temam:
39 «MexaHnuecKkoe JBIKeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxenue cumy, «CHibD
33 JaBnenue. CriocoObl yMEHbBIIIEHUS U bubmuoreka [JOK
YBEJIIMYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a bubnmoreka [JOK

oT 00bEMa, TeMIepaTyphbl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHus TBEPIABLIMU TEIAMH, bubmmoreka [JOK
XKUJKOCTAMHU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JNEUCTBUEM CUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o reme «Jlapienue B bubmmoreka [{OK
XKUAKOCTHU U rase. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobuiatoutect cocykt https://m.edSO(])_.I ru/ff0a2970
39 IManpaBnuueckuii mpece bubamorera LOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [IopiiHEeBOM KUIKOCTHBIN
Hacoc
41 AtMocdepa 3emir 1 MPUUUHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuoreka [IOK
42 Bec Bo3nmyxa. ATMocdepHOe 1aBiieHHE https://m.e dsogru 1f10a2b5a
43 N3mepenue armocdepHoro naBieHust. OmpIT bubnuoreka [JOK
Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBICHUS OT bubnunoreka [JOK
BBICOTBI HAJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoun. AtmochepHoe qaBieHne bubnnoreka [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgay o Teme " AtmocdepHoe
naBieHue"
47 JleficTBHE )KUJKOCTHU U Ta3a HA OTPYKEHHOE bubnuoreka [JOK
B HUX T€JO0. ApXHMEI0OBa CHUJIa https://m.edsoo.ru/ff0a3276
48 JIaGopatopHas pabota «Omnpenenenue bubnuorexa [IOK

BBITAIKMBAIOLLIEH CUIIBI, IEHCTBYIOIIEN HA

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

TCJI0, IIOTPYKCHHOC B )KUAKOCTBLY

JlabopatopHas pabota 1o Teme
«HccnenoBanue 3aBUCMOCTH Beca Tea B

bubmmoreka [{OK

49 BOJIE OT 00BbEMA OTPYKEHHOH B KUAKOCTh 1 https://m.edsoo.ru/ff0a3514
4acTH TeJa»
bubmmoreka [{OK
50 llnapanite Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKU U 1
omnpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau no temaM: «IInaBanne
52 cyaoB. Bo3ayxonnaBanuey, «JlaBienue bubmorexa OK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, )KUAKOCTEH U ra30B»
53 KonTtponbHas padoTa o teme «JlaBienne
TBEPABIX TEJN, )KUAKOCTEH U ra30B»
bu6mmoreka [JOK
>4 Mexanuricckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 MoIHOCTE. ERMHHI! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 YpOK-I/ICCJ'Ie,E[OBaHI/Ie "PacyéT MOIIHOCTH, 1
pa3BUBaEMOM MPHU MOIBEME 10 JIeCTHUIIE"
57 IIpocTeie MexaHnu3Mbl. Peruar. PaBHoBeCHE
CHUJI Ha pblyare
Peruaru B TexHuke, ObITY U TIPUPO/IC.
58 JIaGoparopHas paboTa «};/ICCHZL[I:)BaHHe 0.5 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHMI paBHOBECHSI pblyara
59 Pemenue 3ama4 mo teme «YCIOBUSA bubmuoreka [JOK

PaBHOBCCHA pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddurmenT noneznoro neicTBus

60 MexaHu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIIIOCKOCTH
61 Pemenue 3amau o reme "Pabora, 1 bu6mmoreka [{OK
MortrHocTh, KITA" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnnorexa [JOK
MTOTEHIMAJIbHAs YHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsT MEXaHMUECKOW SHEPTHU 1 brbmmorexa [OK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIBHOE ONIPEEIICHHE
64 N3MEHEHNS KHHETUIECKON 1 MOTEHIINAITLHON 1 1
SHEPrUU MpU CKAaThIBAaHUH TeJa 10
HAaKJIOHHOM Tu1ockocTh"
65 KonTtponbHas padota o teme «Pabora u 1
MOIIIHOCTb. DHEPIHs»
PesepBHbIit ypok. PaboTa ¢ Tekctamu no bubnnoreka [JOK
66 1
TeMme "MexaHnueckoe IBmxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHrlit ypok. PaGota ¢ TekcTamu 1o
67 teMe "JlaBneHue TBEPIBIX TN, )KUJIKOCTECH 1 1 Bubmorexa OK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHrlit ypok. Pabota ¢ TekcTamu 1o 1
teme "PaboTa. MomHocTs. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie JlonosHUTEIbHAS
n/n Tewa ypoxa Bcero Kontpoabubie | Hparrireckie o0pa3oBaTe/bHbIE uHpopmanusi
padoThI padoTsI pecypest
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuoreka [JOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
9 Macca u pazMep aTOMOB U 1
MOJIEKYI
Mogenu TBEPIOTO, KUIKOTO U
3 ra3§o6pa3HoI;i COCTO;IEI/HZ 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
XKUAKOTO U ra3000pa3HoOro
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
5 Kpucranmmmaeckue u amopdHbie 1 bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallUJUISIPHOCTb. 1 bubmmoreka [JOK
IToBEpXHOCTHOE HATsHKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmmpenue u 1 bubnuorexa LIOK
coKaTue https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBs3b 1
TEMIIEpaTypPhl CO CKOPOCTHIO



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

TCIIJIOBOT'O ABUXKCHUSA YaCTUIL

Buyrpennss sneprusi. Crioco0bl

9 M3MEHEHHs BHYTPCHHEH Bubamorexa [IOK
https://m.edsoo.ru/ff0a5c60
SHEPrUu
bubmnoreka LIOK

10 Bret Teruonepenan https://m.edso0.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHyecKkoe UCIOJIb30BaHNE

11 TEIUIOBBIX CBOMCTB BEMIECTB U bubmmorexa TIOK

https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IENIX
sHeprocoOepekeHus"

12 KonnduecTBO TEMIOTHI. bu6moreka [IOK
VenbpHasg TEIVIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OaslaHca.

13 TennooOMeH u TeTIOBOE bubmorexa [IOK

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

14 "UccnenoBanue sBICHUS bubnuorexa [JOK
TEII000MEeHa ITPU CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BobI"

Pacuer konuyecTBa TEIUIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHuUs
TeJa U BBIACTSEMOTO UM TIPH
OXJIQXKICHUH
JlaGopaTopHas pabota

16 "OnpzneHZHne l;;[eJILHoﬁ bubmorexa ITOK

" https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTHU BEIIECTBA
17 OHeprus ToIuBa. Y ienbHast bubmuorexa [JOK



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

TCIUIOTA CTOpAHUA

https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue n oTBEpACBaHUE
KPUCTAJUTMYECKUX TEJI.
VaenpHas TEIIOTA MIaBICHUS

bubmnoreka LIOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopuas paboTa
"Onpenenenne yaenbHOM
TEIUIOTHI IUIABJIEHUS Jbaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHAeHcauus. Mcrnapenne

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenpHas Temiora
napooOpa3oBaHUs U
KOHJICHCAIIUU. 3aBUCUMOCTh
TEMIEPATYpPhl KUTICHUS OT
aTMOc(hepHOTO TaBJICHHS

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

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnas pabota
"OnpeneneHne OTHOCUTEIIbHOM
BJIAKHOCTH Bo3ayxa"

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

23

Pemenue 3amgau Ha
OIIPCACIICHUC BJIAKHOCTHU

BO3JlyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneif. [TapoBas TypOuHa.
JIBurarens BHyTPEHHETO
CropaHus

25

KIII TeryoBoro aBuraters.
TennoBble IBUTATENN U 3AIUTA
OKpYKarollen cpeibl

bubmunorexa LIOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IIpEeBpallleHUs DHEPTUU B
TCIUIOBBIX ITpOLEcCcax

27

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "TeruioBsie
siBNIeHUs. MI3MeHenne
arperaTHbIX COCTOSIHHUI
BelecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KounTponbnas pabora no teme
"TennoBsie ABICHUS.
W3meHeHne arperatHbIx
COCTOSIHMM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tein. [[Ba poaa
ANEKTPUIECKUX 3aPSAI0B

30

Ypok-uccienoBanue
"DnexTpu3zanus Te€a UHIYKIUECH
U MPHU CONMPUKOCHOBEHUU"

31

B3aumopaelictBue 3apsoKeHHBIX
Ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIEeKTpUYECKOE MOJIE.
HanpsxeHHOCTB
3NEKTPUUECKOTO IOJISL.
[IpuHIMn cynepno3unuu
JNEKTPUYECKUX TIOJIEN

bubmuoreka [{OK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKUX

3apsA70B. DJIEMEHTApHBIN 3aps.

Crpoenue aToma

34

HpOBO,Z[HI/IKI/I " JUSJICKTPUKHU.

bubmunorexa LIOK
https://m.edsoo.ru/ff0a8ef6



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

3aKOH COXpaHEHUs
ANEKTPUUECKOT0 3apsa

Pemenue 3aga4 Ha npuMeHEHUE

35 CBOMCTB DIIEKTPUIECKUX bubamorexa [OK
https://m.edsoo.ru/ff0a90cc
3aps0B
DneKTpUUeCcKuil TOK, YCIOBUS

36 €ro CyIIeCTBOBaHUSI. bubnuotexa [JOK
HcTouHnKH 31EKTpUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JlefcTBHS DIIEKTPUUECKOTO TOKA Bubnmorexa [IOK

https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue

38 ANEKTPUIECKOTO TOJIsI Ha 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"

39 DIJIEKTPUYECKUI TOK B bubnuoreka [JOK
MeTajuiax, KUAKOCTAX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKkas uenb 1 eé
COCTaBHBIE YaCTU
Cuna toka. JlaboparopHas

41 pabota "U3mepeHue u 0.5 bubmorexa HOK

" https://m.edsoo.ru/ff0a8bd6
pEryIUpOBAaHUE CUITBI TOKA
DNEeKTpUUYECKOE HAMPSIKEHHE.

42 Bonbt™merp. JIabopaTopHas 05 bubnuoreka LIOK
paboTa "M3mepenue u https://m.edsoo.ru/ff0a9%e14
perylupoBaHue HalpsHKeHus "

ComnpoTuBIeHHE MPOBOJHHKA.
bubmunorexa LIOK
43 VY nenbHOE CONMPOTUBIICHUE

BCIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa
"3aBUCUMOCTD JIEKTPUUYECKOTO
COIPOTHBJICHUS ITPOBOJHUKA OT
€ro JUTUHBI, TUIOLIA T
MOTIEPEYHOTO CCUCHUS U
Marepuana"

bubmnoreka LIOK
https://m.edsoo.ru/ff0aa738

45

3aBHCHMOCTB CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma ams
y4JacTKa Ieru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTtopHnast pabota
"HccmeqoBanne 3aBUCHMOCTH
CHWJIBI TOKA, UIIYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HAMPSHKEHUS HA
pesucrope"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

HOCJ’ICI[OB&TCJ'IBHO cu
nmapajlji€JIbHOC COCIUHCHHA
IIPOBOIHHUKOB

48

JlaGopaTtopHnas pabota
"IIpoBepka npaBusa CIOKEHUS
HanpsHKEHUU Mpu
MOCJIEIOBATETbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58

49

JIaGoparopHas paboTa
"[IpoBepka npasuia Ui CUIIBI
TOKa MPH MapauieIbHOM
COEJIMHEHUH PE3UCTOPOB"

bu6moreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenne 3amaq Ha MMPUMCHCHUC
3akoHa Oma AJId pa3JIn4HOTro

bubmunorexa LIOK
https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

COCAMHCHUA IMTPOBOAHHUKOB

PaGora 1 MoOLIHOCTH

bubmnoreka LIOK

>1 ZI;I;:II;IT_{;ZI;?;O ToKa. 3aKoH https://m.edsoo.ru/ff0ab124
Jlaboparopuas paboTa

59 "Onpenenenue padboThl U bubnuoreka [JOK
MOITHOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
TOoKa"

DIIEKTPUYECKHE LEMH U

53 MOTPEOUTENN DIEKTPUUECKON bubnuoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1Mo Teme

54 "DnexkTpuyuecKue 3apsapbl. bubnuoreka [JOK
3apsKEHHbIE TeJla U UX https://m.edsoo.ru/ff0abd2c
B3auMoaeiicTBUA. IlocTOSIHHBIN
AJIEKTPUYECKUN TOK"

KonTtponbHas paborta o teme
"DyeKTpUUECKHe 3apsiabl.

55 3apsHKCHHBIE TEJIA U UX ]hStI:I[iJ'I/I;Ir?wT:cIi:)(])_[ﬁ/I:anbeaS
B3aumoieiicTBUs. [I0CTOSTHHBIN o '
ANEKTPUYECKUH TOK"

56 [TocTosiHHBIE MarHUTHI, UX
B3aMMOJICIICTBUE

57 Ypoxk-uccnenopanue "N3yyenue bubnmorexa [JOK
MoJiel MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarunuTHoe noJjie. MarautHoe bu6mmorexa LIOK

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

moJie 3eEMJIA U €r0 3HAUYEHUE IS
JKU3HHU HA 3emiie

59

OmnsiT Dpcrena. MaruutHoe
I10JI€ JIEKTPUYECKOTO TOKa
MarauTHO€E 1oJI€ KaTYIIKH C
TOKOM

bubmnoreka LIOK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue 31eKTpOMarHuToB
B TexHuKe. JlaboparopHast
pabota "U3yueHue aecTBUs
MarHuTHOTO TOJIS Ha
IIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DIIEeKTPOABUTATETH
IOCTOSIHHOTO TOKA.
Hcnons3oBanne
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA
TpaHcnopre. JlabopaTopHas
pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl
aneKkTpoaBurarens"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86c

62

OnbiThl Papajes. 3aKOH
3IIEKTPOMArHUTHOM MHIYKIUU.
IIpasuio Jlenua

63

OnexrporeHepaTtop. CriocoOsl
TIOJTYy9EHHS IIEKTPUIECKON
SHEPTrUuu. DIIEKTPOCTAHIINU HA
BO300HOBIIIEMBIX UCTOYHHUKAX
SHEPTUU

64

[ToaroToBka Kk KOHTPOJIBHOM



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

paboTte 1o Teme
"DJIeKTpUUECKHEe U MarHUTHBIE
siBJIeHHS "

65

KonTtposnsHas paboTa o teme
"DJIeKTpUUECKHEe U MAarHUTHBIC
siBiICHUS"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acbh14

66

PesepsHblit ypok. Pabora ¢
TekcTaMu 1o TeMe "TeruioBbIe
saBiieHUd"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

PesepsHslii ypok. Pabora ¢
TEKCTaMU TI0 TeMe
"[ToCTOSHHBIN IIEKTPUYECKHIL

n

TOK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

Peseprubiit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
sBJIEHUS"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie JlonosHUTEIbHAS
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE uHpopmanusi
padoThI padoTsbI
pecypchl
1 MexaHnueckoe JBHKEHHUE. 1
MarepuaiibHas TOUKa
Cucrema orcuera.
bu6mmoreka [IOK
2 OTHOCHTETBHOCTh 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKCHHUSI
3 PaBHOMEpHOE MpAMOJIMHETHOE 1 bubnuoreka [JOK
JNIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBunomepHoe
4 MPSIMOJIMHENHOE JBUKEHHUE. 1
CpenHss 1 MTHOBEHHAS
CKOPOCTh
[Ipsimonunelinoe
5 ABHOYCKOPEHHOE JIBIKCHHE 1 bubmorexa [IOK
P yerop ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocThb NPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBHKEHUS. 1
I'padux ckopocTH
JIaGoparopHas paboTa
"Onpenenenre yCKOpeHuUs Tena
P YEROP bubmuorexa [JOK
7 MIPU PAaBHOYCKOPEHHOM 1 1

JNIBUKEHUHU 110 HAKJIOHHOM
IJIOCKOCTH"

https://m.edsoo.ru/ff0adb18



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

CB00OOIHOE TTaJICHUAE TEIL.

8 OmnpiTel [Nanmtest
PaBHOMEpHOE NBHXKEHHE 11O
9 okpyxHoctu. [lepuon u yacrora bubnuorexa [IOK
oOpaienus. JInneiHas u https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 LlenTpocTpemMuTenbHOE
YCKOpEHHUE
11 [lepsriii 3akon HptoToHa. bubnuoreka [JOK
Bexkrop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [JOK
PaBHOfelicTBYIOIIAs cCHIla https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akoH HproToHa. bubnuoreka [JOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEHUE bubnuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no teme «Cuna
YIIPYTrOCTH»
JlaGopaTtopHas pabota
17 «OmnpeneneHue )KeCTKOCTH bubmorexa [IOK
https://m.edsoo.ru/ffOaee28
MIPYXUHBDY
bu6mmoreka [JOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmuoreka [{OK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JIaGoparopHas paboTa bubmuotexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne kodpduimenta
TPEHUS CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8be

Pemenue 3a1au o reme

bubmnoreka LIOK

21 "3akonbl HetoTona. Cuia
| https://m.edsoo.ru/ff0afh8e
ynpyroctu. Cuiia TpeHus
Cuna TsSHKeCTH U 3aKOH
29 BCEMHUPHOTO TATOTEHUS. bubnuoreka [JOK
VYckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
TaJCHUS
Ypok-koHpepenus "JIBmxenue
93 TEJT BOKPYT TPAaBUTAITMOHHOTO
uentpa (ConHeyHas cucrema).
lanaxktuxkn"
Pemenne 3agaq mo teme "Criia
24 TSKECTH U 3aKOH BCEMUPHOTO Bu6mmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 ITepBasi kocMUUecKasi CKOPOCTb. bubnuoreka [JOK
HeBecomocTth 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHOW
TOYKH. AOCOTIOTHO TBEPOE
26 tesno. PaBHOBecue TBEpAOTO Bubmmorera [JOK
' - wpn https://m.edsoo.ru/ff0afe36
TeNa ¢ 3aKperIEHHON 0ChIO
BpaIlICHUS
27 MowmenT cuisl. LleHTp TspkecTn
Pemenue 3aau o Teme
28 "MomeHT cunbl. Llent Bubmmorera [JOK
| ’ P https://m.edsoo.ru/ffob02b4
TSKECTH
29 [ToaroroBka Kk KOHTPOJIBHOM bubmunorexa LIOK



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

pabote no Teme "MexaHu4ecKoe

nBIKeHne. Bzaumoaencraue

Ten"

https://m.edsoo.ru/ff0b0408

30

KonTtposnsHas paboTa o teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumonetictsue ten"

bubnuoreka IIOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsce Tena. IMImynbC CUIIBL.
3aKOH COXpaHEHUs UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aHMOJICHCTBHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b07fa

32

Pemenne 3agad mo teMe "3akoH
COXpaHEHUs UMITyJIbca"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb096¢c

33

Ypoxk-koHpepeHus
"PeakTUBHOE IBU)KEHHUE B
MPpUPOAE U TEXHUKE"

34

Mexanuueckas pabota u
MOIIIHOCTh

bu6moreka [IOK
https://m.edsoo.ru/ffOb0a84

35

PaboTa cuminl TAXKCECTH, CUJIBI
YIIPYroCcTu U CUJIbI TPCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

36

JlaGopaTtopHas pabota
«OrnpeneneHune padoThI CUIIBI
TPEHUS TIPU PABHOMEPHOM
JIBUKEHHUH TeJa 110
TOPU30HTAILHOM MOBEPXHOCTU»

37

CBs3b 3HEprUM U pabOTHI.
[ToTrenumanpHast SHEPrUs

38

Kunernueckast sneprusi.
Teopema 0 KHHETHUECKOU

bubmunorexa LIOK
https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

SHEPruu

3aKOH COXpaHEHMsI SHEPTUU B

39
MEXaHHUKE
JlaboparopHas paboTa
40 «M3yueHne 3aK0HA COXPAHCHUS brbmorexa [IOK
https://m.edsoo.ru/ff0b12fe
SHEPT U
41 KonebarenpHoe ABMIKEHHE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aTyxatomue KojieOaHusl.
42 BBII}-I]XY)K)IGHHHe KOJIEOaHUS. bubnmorexa LOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuyecKuii U Npy>KUHHBIN
MasITHUKA
Ypok-uccienoBanue
44 «3aBUCHUMOCTH TIeproaa bubnuoreka [JOK
KoJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a»
45 [IpeBparenue sHEPTrUu MpH
MEXaHUYCCKUX KOJICOaHMIX
JlaGopaTtopHas pabota
46 «OmnpeneneHue 4acToOThl U bubmuoreka [JOK
repuoa KoJieoaHun https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MassTHUKA»
JIaGoparopHas paboTa
«[IpoBepka HE3aBUCUMOCTH
. bubmuoreka [{OK
47 nepuoia Kojiebanuii rpysa,

INOABCIICHHOI'O K HUTH, OT
MacCChI I'py3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BOJIHEL.

CBolicTBa MEXaHHYCSCKUX BOJIH.

HpOI[OJII)HI)IG " MOMNCPCUYHBIC
BOJIHbI

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepeHuus
"MexaHNYeCKHE BOJHEI B
TBEpAOM Tene. CelicMuyeckue
BOJIHEI"

50

3ByK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypok-uccienoBanue
"HaOnrogenne 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pomMKOCTB 3ByKa M BbICOTA
TOHA. AKYCTUYECKUI PE30HAHC

53

Ypok-koHbepeHIus
"VapTpa3Byk U HHPPA3BYK B
MpUPOJE U TEXHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHu4eckue
KoJieOaHus U BOJTHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponeHas paboTa o teme
"3aKOHBI COXpPAHEHUS.
MexaHuueckue KojaeOaHus U
BOJIHBI"

56

aﬂeKTpOMaFHI/ITHOC IIOJIC.
aﬂeKTpOMaFHI/ITHLIC BOJIHBI

bubmunorexa LIOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

CBolicTBa AJIEKTPOMATrHUTHBIX

o7
BOJIH
VYpox-koudepenuus "llkana
AIIEKTPOMArHUTHBIX BOJIH.

58 Hcnons3oBanue bubnnorexa LOK

https://m.edsoo.ru/ffOb2fe6
AIIEKTPOMATHUTHBIX BOJIH JIJIS
COTOBOI1 cBs13K"
VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIEKTPOMAarHUTHBIX bubnuoreka [JOK

59
BOJIH C IOMOIIIbI0 MOOMJIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"

Pemenue 3aga4 Ha onpeneneHue

60 4acTOTHI U JUTHHBI
AIIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHas MPUpPoaa

61 cBera. CKOPOCTh CBETA. bubmorexa [TOK

. https://m.edsoo.ru/ff0b31d0
BonHoBble cBoiicTBa cBeTa
Hcrounuku cBera.

62 [IpssMmonmHeiHOC bubmuoreka [JOK
pacnpocTpaHeHuE CBETa. https://m.edsoo.ru/ff0b3658
3armenust Connua u JIyHsl
3aKOH OTpaKeHHsI CBETA.

63 3epkaina. Pemienne 3a1a4 Ha bubmmoreka [JOK
IIPUMEHEHHE 3aKOHA OTPAXKEHUS https://m.edsoo.ru/ff0b38c4
CBeTa

64 [Ipenomnenue ceera. 3akoH bubmuotrexa [IOK
IIPEIOMIIEHHS CBETA https://m.edsoo.ru/ffOb3aea

65 [lonHoE BHYTpEHHEE OTpAKEHUE brbmrorexa LIOK

https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

cBeTa. Mcnoib30BaHue HOJHOTO
BHYTPEHHETO OTPaXXEHUS B
OIITHYECKUX CBETOBOJAX

Jlaboparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH

66 yTJia TMPeIOMIICHUS CBETOBOTO
Jy4da OT yIJia MajeHus Ha
rpanuue "Bo3yXx-cTexsio""

Ypok-koHpepeHIus
"Mcnonbs30BaHue MOJTHOTO

67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, OTITHKOBOJIOKOHHAS
CBsI3p"

68 JIunzel. OnTrdeckas cuna bubnuorexa [JOK
JIVH3BI https://m.edsoo.ru/ffOb3f2c
[TocTpoenne n3oOpaxkeHuii B bubnuoreka [JOK

69
JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnas pabota

70 "Onpenenenue GoOKycHOTO bubnuoreka [JOK
pacCTOSIHUA U ONITUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
coOuparomei JMH3bI"

Ypok-KoH(DEepeHIIHS
71 "é)HTI/ILIeCE)I/I: JII/ILI[BOBHe Bubmmorexa LIOK
https://m.edsoo.ru/ffOc0a7e
npubopsr"

79 I'na3 xak onTuyeckas cucrema. bu6mmoreka [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "ledexTs

3penus. Kak coxpanurts 3peHue"



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Paznoxxenue Oenoro cBera B
cnektp. OnbiTel HproTOHA.

bubnuoreka [IOK

74
CrnoxeHue CreKTpaabHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. /lucnepcus cBera
JlaboparopHas padoTa "ONBITHI
10 Pa3JIOKEHUIO OEJIOTO CBETA B
75 CIIEKTpP M BOCIIPUATHIO IIBETA Bubnworexa [IOK
P P . https://m.edsoo.ru/ff0c0e2a
MPEIMETOB TIPH WX HAOJIIOICHUU
yepes 1IBETOBbIe PUIbTPHI"
Ypok-npaktukyMm "BosHOBBIE
76 CBOWCTBa CBETa: JUCIIEPCHS,
uHTepdepeHus u nudpaxus"
77 OmbiTer Pe3epdopna u bubnuoreka [JOK
IJIaHEeTapHasi MOJIEb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Mozaens
aroma bopa
Hcnyckanue u norjouieHue
bu6moreka [IOK
79 cBera aroMmoM. KBaHTEHI.
. https://m.edsoo.ru/ff0cl144c
JluneiuaThie CIIEKTPHI
80 Ypok-npaktukym "Habmonenue bubnuoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTrO sipa. bubnmoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ffOc18ac
83 PagnoakTuBHBIE IPEBpPALICHUSL. bubmuorexa [JOK
N3otomnsl https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mmo teme: bubmunorexa LIOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

"PanuoakTuBHBIE NpeBpaleHus’

https://m.edsoo.ru/ff0clb4a

85

[Iepnon nomypacnana

86

VYpoxk-koHpepeHuus
"PanuoakTuBHBIE H3TyYCHUS B
MpUpOJIE, MEAULIMHE, TEXHUKE"

bubmnoreka LIOK
https://m.edsoo.ru/ff0c2126

87

SAnepHbie peakiuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBA3M aTOMHBIX sJIEP.
CBs13b MacChl U SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemrenue 3agad mo reme
"SAnepusie peakuun"

90

Peakuuu cunTe3a u AeneHUS
anep. UcToOUHUKY SHEprun
CouHiia 1 3B€31

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlefcTBus
PaZAMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroToBka K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBble siBneHus"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponsHas pabota o Teme
"DIEeKTpOMAarHUTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBI.
KsanToBrbie sBiaeHus"



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

[ToBTOpenue, oboOIICHNE.

bubnunoreka LIOK

94 f;;f;igzziiz 521?::§;:26H" https://m.eds00.ru/ff0c245a
[ToBTOpenue, oboOIICHNE.

95 Pemrenne pacyeTHsIX U bubnuoreka [IOK
Ka4yeCTBEHHBIX 3a/1a4 M0 TeMe https://m.edsoo.ru/ff0c2572
"TermoBbIe mporecchl”

[ToBTOpEnue, 06001IEeHNE.

96 Pemrenne pacueTHsIX u bubnuoreka [JOK
Ka4eCTBEHHLIX 3a7a4 II0 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsIX ABUrarenci'”

[ToBTOpEeHUE, 060OIIEHNE.

97 Pemenue pacueTHbIx U bubnuoreka [JOK
KA4eCTBEHHLIX 3a7a4 II0 TEME https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

[ToBTOpEHME, 06OOIIECHNE.

98 JlaGopaTopHbie pabOTHI 11O bubmorexa [TOK
kypey "CBeToBbie ABICHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpEHME, 0OOOIICHNE.

99 PaGora ¢ TekcTamu 1o Teme bubnuorexa [JOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHuke"

[ToBTOpenue, 06061IeHNE.

100 PaboTa c TekcTamu 1o Teme bubmorexa [OK
K oneGats 1 BOHE" https://m.edsoo.ru/ff0c2e82
IToBTOpEeHune, 0600IIICHHUE.

101 P2160T;3 C TEKCTaMU I10 TeMe bubmorexa [IOK

"CBEeTOBBIE SIBJIEHUS"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, oboOIICHNE.

102 Pabora ¢ Tekcramu o Teme 1
"KBanrtoBas u saepHas ¢usuxa"
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME







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

» dusuka (B 2 yactsx), 8 knace/ 'ennenmreiin J1.O., bBynaTtosa A.A., KopauibeB
N.H., Komkuna A.B.; noxn penakmueit Opiosa B.A., O011ecTBO ¢ OrpaHU4eHHOM
otBeTcTBeHHOCTHI0O « BUHOM. JlaGopaTopust 3HaHMi»; AKIIMOHEPHOE 0OIIIECTBO
«M3parenscTBO «IIpocBemieHue

» dusuka, 8 knacc/ [lepeimkun A.B., O611ecTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o0miecTBo «M3m1aTenbeTBo
«IIpocBernieHue»

» Gusuka (B 2 yactax), 9 xknacc/ I'ennenmreitn J1.O., Bynatosa A. A.,
Kopuunser 1U.H., Komkuna A.B.; non penakuueit Opiosa B.A., O6miecTBo ¢
orpannueHHON oTBeTcTBeHHOCThIO « BMHOM. JlabGopartopus 3HaHUY;
AxtumonepHoe o6miectBo «M3narensctBo «IIpocserienuey

» Gusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61ecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBemenue»
®dwusuka (B 2 yactsax), 7 knacc/ 'engenmreiin JI.3., bynatoBa A.A., Kopaunbes
N.H., Komkuna A.B.; mox penakuueit Opiosa B.A., O0611ecTBO ¢ OrpaHUuYeHHOMN
otBeTcTBeHHOCTHI0 « BUHOM. JlabopaTtopust 3HaHMi1»; AKIIMOHEPHOE 00I1IECTBO
«M3parenscTBO «lIpocBemenue

®dusmka, 7 kinace/ [leppimkua A.B., O0mecTBO ¢ OrpaHHYCHHOM



O0TBETCTBEHHOCTHIO «[IPODA»; AkitmonepHoe o0miectBo «31aTenbeTBO

«IIpocsewenue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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