MUWHUCTEPCTBO ITPOCBEHIEHMS POCCHICKOM ®EJEPALIMHA
MuHHCTEPCTBO 06pa30BaHHs H MOJIOJIEKHOM monuTHKH CBepIUTOBCKO#H 0671acTH
JlenapraMeHT 06pa3oBaHHs I. Exarepunbypra
MAOQY COIII Ne 96

NPUHSATO: AN YTBEPX/JIEHO:
Ha 3aCelaHUH Mearoru4eckoro CoBeTa JlupexTop AOY COIII Ne 96
MAOY COII Ne 96 /B Canpucnamosa/
ITpotokon Ne 1 ot 29.08.2024 . A ~""~— Tlpukas ot Ne 219-0
// N o1 29.08.2024 .

ok

1

{ Y

PABOYAS NIPOIT'PAMMA
(1ID2025324)

y4eGHOro npeamera
«Du3nKa»
115 o6ydaromuxcs 7-9 kiaccon

ExatepunOypr 2024



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHOi padouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuuxcsi M OpPraHu3alyi0 H3ydeHHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa C LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB
U SBIICHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYSCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpEeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOoJa
NO3HAaHMsI, TO €CTh CII0CO0A MOIY4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIsl TOTY4CHHSI BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs
ompeneneHsl B Konmenmuum mpenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocseienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNE HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJie MO3HaHUSA U (HOPMHUPOBAHUE
HCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI Kak pe3yjbTaTa H3y4YEHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHE 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX

npuOOpEeTeHNEe YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUIA;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBJICHUS U BBIIOIHATH OIBITHI,
JabopatopHble  pabOThl M DKCICPUMEHTAJIbHBIE  HCCIICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3MUECKOTO COAEpPKaHUA,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBLHOMN IeITeIbHOCTH, CBI3aHHBIMU
C U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezelnto), B 9 kinacce — 99 vacoB (3 yaca B HENEIIO).



[Ipennaraemsiii B mporpaMmMe no (u3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAabOT U OMBITOB C YYE€TOM HMHAWBUIYATBHBIX OCOOEHHOCTEU
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paszgea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O mnpupone. SIBimeHus npuponabl. PU3NUECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. M3MepeHue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunilt. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4YalOT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NPOLEAYPa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne yactui BemecTBa. CBSA3b CKOPOCTH JBMIKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHS.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomerncTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHme MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune cCKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOntonenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTHU MIPU B3aUMOJCHCTBUU TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue cujl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka Io
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepemaua nmaBineHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpHuMHBI CylIeCTBOBaHHS
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITaIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne neCTBUSA aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS ITIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH KHJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmio
paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJEKYISAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TeMIOBOE paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEepEaauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TernoBbix apurareneit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne naBieHUs ra3a Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax1IeHue Tpu COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabGnrogenune moctossHCTBA TeMITepaTyphl MPH TJIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3ieKTpUYECKUX 3apsanoB. BzaumopaercTBue
3apsbKeHHBIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEIIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTD 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1os1e 3€MJIM M €70 3HAYECHUE IS KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JIEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUIIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeiCcTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIePMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsbKEHUs! BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3I€JIECHHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJImpoBaHUE HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHuTOB TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TIOJIL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABWKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTona. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHE BUJIbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsixecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaIbHAs PHEPTUS TeJla, TIOJIHITOTO Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUsl CxKATOW NMPYKUHbI. KuHeTnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCcKuX SIBICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHune Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JaJIbHEHUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIeHTa TPEHUST CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NP PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue xonebaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npo0iabHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnwie pabomul u onvimaul.

1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHUI MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJIEOaHUH MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OmbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJICHUS.

I L

Paznen 10. Di1eKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHA.

JlyueBas  moxmenp  cBera.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHEe cBeTa. lIcronb30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

[IpsiMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtu4eckui CBETOBO/I.

Xom ydeit B coOuparorieit JIMH3e.

XoJ JIy4er B paCCEUBAIOIICH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaKEHHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. HCCJ’IGI{OBaHI/Ie 3dBUCUMOCTHU YyTIJia IMPCJIOMJICHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHWA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilonmydenue n300paxeHHii ¢ TOMOIIBIO COOUPAIOILIEH JIUH3BI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u mmanerapHas mojnens aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOoCTh. Anb(a-, 6eTa- U raMma-uznyyeHusi. CTpoeHHUEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHUA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHW HaA IKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. Cnektp BOAOpoOJA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uziydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH AJI1 CUCTEMATH3auU
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIMX ATOT y4EOHBII MpeIMeET.

[Ipy M3y4eHUN JAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszelsa peaau3yercs
3a cué€r TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKkue BJICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEOBAHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€Ee BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAYeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYpPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOro TMOBEAEHUS Ha
TPaHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTH€ B PEIICHUM MPaKTUYECKHX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTUYECKOH U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MYECKUX 3HAHUU JJIA peIIeHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIIMMCH YCJOBHAM COLHUAIBHON U NPUPOIHON
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUU MPHU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APpYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JacTH
du3uKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHUM HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS MporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4COHBIC  JCHCTBHS,  PEryJIsSTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€AYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (u3nueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hambosee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSITEIbHO BbIIETICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUINYECKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU rpaduKoi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIIeHWE 3a/ladyd U TOJJCpKaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOJIMYHO NPEACTABIATH PE3YIbTAThl BBIIOIHEHHOTO (PU3MUECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JOCTWXKEHUIO: paclpeAessiTe poiH, OoOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (PU3NYECKUX 3HaHU;

OPUEHTUPOBAThCA B  PA3NIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpyNIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Win
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MIpejiaracMble BAPUAHTHI pEICHU;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyiararh IjaH €€ U3MEHEHNS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEHOCTUKEHHUS) PE3yJbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIECHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMS,
HAOI0/IEeHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHHUE YaCTUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBIO
BpalleHus, Nepenaya AaBiI€HUS TBEPABIMU TEJIaMH, >KUIKOCTSIMH U
razamM, arMoc(epHO€ JaBJiCHHWE, IUIABaHUE TeJl, [PEBPAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAaHHOE (PU3UUECKOE SBICHHUE;
pacro3HaBaThb HPOSIBICHHE HM3YyUYEHHBIX (U3MYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHl ABMW)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pbluark B
TEeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHHS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO()()UIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KUHETUYeCKass U TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHWU TPABUIBHO
TPAKTOBAaThb  (PU3WYECKUII  CMBICI  HUCHOJB3YEeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3NUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIn3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, NOJICTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATHCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpU HOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WU
buznUecKux CBOMCTB Tel: dbopmMynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ1 ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpPYrol € HCIOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLIEroCs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJI0, YCIOBUM
IJlaBaHus TeJ, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, COOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJIUTh KOCBEHHBIE HW3MEPCHUS (DU3NYECKUX BEIMYMH (TJIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNOo, KOAD(UIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIIeAys TNPEIJIOKEHHOW WHCTPYKIUU: TPHU
BBITIOJITHCHUHM HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMYNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETP, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (DU3UYECKUX 3HAHWA B TTOBCEIHEBHOM
KU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKpY KaloLlel Cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HWHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TYyTEM CpPaBHEGHHS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIU MOXKET OBIThH
HEJI0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUCOHBIX 3aIaHUH HAYYHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYEecKoro coiepaHWs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetn MIHTepHEeT, BlageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MHGpOpMaIuu (HU3HUECKOTO CONEPIKaHUS, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHMH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpenesiarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: MAacca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBIM M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE IMOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAI[Usl, IUIABJICHUE, KpHUCTauIM3anuus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTI0NPOBOHOCT, KOHBEKIIUS, W3JIYy4YEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEMCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINHWCAHMI0 MX XApPAaKTEPHBIX CBOWCTB MU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYCHHBIX (PU3UYECKUX  SBJICHUN B
OKpYXaIollleM MHpe, B TOM UHcCIe (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTaJUIbI B mpupoje, uznydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid TOJIIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH NMPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OIMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, HUCIIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOTHhI, yJeJIbHAas TeIJIOEMKOCTh BEIECTBA, YyiAElbHAs TEIUloTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHBIICHHE IPOBOJIHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(du3HYECKU CMBICT WCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYECKUX BEIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTPOEHHMSI BEILECTBA, MPUHLHUI CYNEPHO3ULNHN MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma A ydacTka Lenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMICTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB ¢ OMnopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(du3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BbBIOMpATh 3aKOHBI U (QOPMYIIBI,
HEoOXOoquMble i €€ pelleHHs, MPOBOAMTH pPacu€Thl U CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpSAJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJIISpHBIC SIBICHMS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIEepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromle (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3al[isi MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHUTOB, JAEWUCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCBIBATH XO/J1 OMbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOIPEUTHOCTH;
IPOBONUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJB30BAaHMEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJA MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IMPOBOIHUKA, CUJIbI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsOKEHUs Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIENOBAaTEIBHOTO U IApaUIEIbHOTO  COSAVMHEHHUH
IPOBOJHUKOB): TUIAHUPOBATh WCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHUJAE TaOMUIl U TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTHUBICHHE TMPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, coOUpaTh
IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJOKEHHON MHCTPYKIUH, U
BBIUMCIISATh 3HAUEHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHHUA (B TOM YHCIHE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKON IHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTENH, JICKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUraTeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;
OPUBOJUTH  MpUMEpPHl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecniedeHrs 6€30MacHOCTH MpY OOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOI0 MTOBEJAEHUS B OKPYKAIOLIEH Cpefe;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh MPH BHITIOJHEHUU YUYEOHBIX 3a/IaHUi HAYYHO--TIOMYJISIPHYIO
JUTepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJEpKaHus, B TOM 4YHuci€ MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3HKH,
COIPOBOXIATh BHICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIaa B
JIeSITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHUKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTB pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSl YMEHHIA:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEINO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalIbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJeOaTeIbHOE JBUKEHHE (3aTyXarouiue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXamIleM Mupe (B TOM uucie (QU3MYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJIOTMYECKOE AECUCTBUE BUAMMOIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3JIYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH IMPAKTHYECKYIO 3a/Jady B
yueOHYI0, BBLICIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpeMEIIeHHe, NMyTh, YyrioBas
CKOPOCTb, CHJIa TPEHUS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, WMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaToh
NPYXKUHBI, KUHETHYECKas SHEpPrus, INOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJ U YacToTa KosjeOaHuM, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCMOJIb3YEMbIX BEJIMYUH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNMEPHO3UIMH CWJI, NPUHIUN OTHOCUTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOr0 U MacCOBOTO YHUCEIl
NP SIICPHBIX PEaKUUsX, MPU STOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIEICTBEHHbIE  CBA3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX I11aroB ¢ OMOpPOl Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecss Ha Ccucremy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DHU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHMBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (u3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(¢uU3NYECKUX METO/OB, MCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieid JUH3bI), OOOCHOBBIBATH BBIOOP CMOCOOa U3MEpPEHUS
(M3MepUTENHHOTO PUOOpPA);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KoJIeOaHUH MaTEeMaTHYECKOro MasTHMKAa OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus1): IUIAaHUPOBATh MCCIIEJOBaHUE, CaMOCTOSTEILHO COOHpaTh
YCTAHOBKY, (UKCHUpOBaTh pPE3ynbTaThl MOJYYCHHON  3aBHCHMOCTHU
bU3MYEeCKUX BEIWMYMH B BHUAC TaONHII U TPAPUKOB, NEJaTh BBIBOILI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHBIE HU3MEpeHUs] (GU3UYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpPEHHE Tejla Iph PaBHOYCKOPEHHOM JIBHKEHUU,
YCKOpEHHE CBOOOJHOTO MajeHUs, KECTKOCTb MPYKUHBI, KOADPUIIUECHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Cujaa coOuparomeld JIMH3bI, PAJMOAKTUBHBIA  (OH):
IJIAaHUPOBAaTh M3MEPEHHS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPCHUS, CICIYS MPEIIOKEHHON WHCTPYKIIUN, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh TOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

co0JIro1aTh MpaBUIa TEXHUKHA 0€30MaCHOCTH MPU paboTe ¢ Ja00paTOPHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (OHU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJCIbh aToma, HYKJIOHHAas
MOJICTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HM3YYCHHBIX TNPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TIepUCKOIl, (QoToanmapar, ONTHYCCKHE CBETOBOJbI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ysS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX IMPHUOOPOB M TEXHOJOTHUECKUX ITPOIIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7a4, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHU B INTIOCKOM 3epKajie M cOOMparoLIei JIMH3E;
NPUBOJUTH  MPUMEPHl  (HAXOaUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOIO MCIIOJIB30BaHUS (PU3MYECKUX 3HAHUHW B ITOBCEIHEBHOM
KU3HH JJIs1 oOecriedeHusi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEJCHUS B OKPYKAIOIIICH Cperie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHUS HA OCHOBE
uH(OpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar HU3y4aeMoro pasjena (pU3MKd U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Kourpoubnbie | IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 ®dusuka - HayKa 0 MPHUPO/Ie 2
YK PHpOAL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 du3nYecKre BeITUYUHbI 2 1
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HbI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 CrtpoeHue BemiecTBa 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJIEUCTBHE YACTHI] ) | bubmuorexa [JOK
) BENIeCTBa https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPETATHRIC COUTOAMIA BemecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBUE TeJl
b K
3.1 MexaHn4uecKoe IBIKEHIE 3 nommotexa O

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




bu6mmoreka [IOK
3.2 " 4 1
HEPIHL, Macca, TAOTHOCTS https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEpAbIMU 3 bubnmoreka [JOK
' TEJIaMH, JKUJAKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOCHEpHOE AaBICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX T€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocteie mexarusMb! > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 CXaHaeckad SHepriA https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne ni/m P Kourpoububie | IlpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TentoBeIe IBJEHUA
bu6mmoreka [IOK
1.1 C 7| 7
TPOCHHE H CBOHCTBA BEIeCTha https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILTOBBIC HPOHECChl https://m.edsoo.ru/7f4181ce
Uroro no pazueny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnuorexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 7 71 20 1 7
OCTOARHBIH STICKTPHHCCKIH TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHUTHDIC ABTCHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 ) 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4ecKoe JBMKCHUE U CIIOCOOBI €TI0 10 1 bubmuorexa [JOK
) OIIUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3anmoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHbI COXpPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4ueckue K0J1e0aHUA U BOJIHBI
bu6mmoreka [JOK
2.1 Mexanunyeckue kojeda 7 3
XQHITHCCKHC KOehar https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckue BOJHBI. 3BYK 7 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 14
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJIe U 6 ) bubnnoreka [JOK
) DJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f4 1ada6
bubmuorexa [JOK
4. P 2
3 a3no)keHue 0eIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€E IBJIEHUSA
5.1 Hcnyckanue v MOronieHue cBeTa aToMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpocHHE aTOMHOTO 57pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 #1niepHbie peakiui 6 I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 16
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 IToBTOpenue n 0600IIEHNE CONIEPKAHUS g ) bubnuoreka [IOK
) Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 27







ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

| ®dusuka — Hayka o npupoje. SABieHus |
MIPUPOJIBI

2 Du3nYEeCKUe SBJICHUS 1
Ou3nyeckue BEINYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenne

4 TeMIepaTypsl IIPU IOMOLIU KUJKOCTHOTO 1 1
TEPMOMETpA U JaTYuKa TeMIepaTyphl"

5 MeTtopl HayuyHOro no3Hanud. Onucanue | bubnuorexa [IOK
(bUBUYECKUX SBJICHUHN C TTOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JANbHOCTh MOJETA MIAPUKA, MYIIEHHOTO | |
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIle
BBICOTA MMycKa"

Crpoenue Bemectsa. ONbITHI,
7 JOKa3bIBalOIINE JUCKPETHOE CTPOCHUE 1 bubmmorexa LOK
p p https://m.edsoo.ru/ff09fe0a
BelIeCTBa
bu6mmoreka [JOK
8 JIBM>KeHME 4acTUIl BENIECTBA 1
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbIThI 11O

9 HaOJIIOCHUIO TETJIOBOTO PaCIIUPEHUs 1 1

ra3zoB»




10

AFpCFaTHble COCTOsIHHA BCIIICCTBA

OcobenHoct arperaTHbIX COCTOSTHUH BOJBI.

bubmuorexa [JOK

11 O600menue no pazaeny «llepponadabHbIC
Hl pasaeiy P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUH BEIIECTBAY
12 Mexanuueckoe aABuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cxopoctb. Eqununibpl ckopoctu
P A H P https://m.edsoo.ru/ff0a079¢
14 Pacuetr nyTH 1 BpeMeHU IBUKECHUA bubmmorexa LHOK
Y P https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 Nueprus. Macca — Mepa HHEPTHOCTH T 1
https://m.edsoo.ru/ff0a0c10
16 [ImoTHOCTH BewiecTBa. Pacuer macceol u bubnuorexa [JOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «OnpeneneHue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenne 3amaq mo treme "[lmoTHOCTH bubmuoreka [JOK
BemecTsa" https://m.edsoo.ru/ff0al23c
19 Cuila KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlabopaTtopHas paborta «3yueHue
20 3aBUCUMOCTH pacTshkeHHs (edopMariin)
MPYKUHBI OT MPUIIOKEHHON CHIIBD)
21 SBnenune Tsarorenus. Cuia TSHKECTH
CBs13b MEX]ly CHIJION TSKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aa4 mo teme bubmmorexa [JOK
o~ . https://m.edsoo.ru/ff0al778
Cuna TsoKecTH
23 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnuorexa [IOK




dusnyeckue XapaKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK
24 Msmepetine e JlusamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al1778
26 Ciio)eHue IByX CHJI, HalPaBJICHHBIX MO bubnunoreka [JOK
OJIHOM IIpsIMOi. PaBHOACHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
7 Permrenue 3agad mo reme
"PaBHonelicTByrO1mas cui”
73 Cuia TpeHust u e€ BUubl. TpeHue B mpUpoe bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnmnoreka [JOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TOBEPXHOCTEH»
30 Pemienue 3a1au Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CUIIbI
Pemenue 3amau no remam: «Bec Tenay,
31 «['padnueckoe n3obpaxxkenue cuin», «Cumby, bubnmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUII»
KonTponbHas pabota no remam:
3 «MexaHnueckoe JBUKeHUEe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHIIbI»
13 HNasnenue. CriocoObl yMEHBITICHUS U bubmuotexa [JOK
YBEJIMYECHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBIICHUS Ta3a bu6mmoreka [JOK

oT 00bEMa, TeMIeparypbl

https://m.edsoo.ru/ff0a2376




[Tepenava naBneHust TBEPIBIMU TEIAMH,

bu6mmoreka [IOK

35 JKUIKOCTSIMU U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B JKMAKOCTHU U ra3e, BhI3BaHHOE bubmuoreka [JOK
JIEHCTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo reme «J/laBienue B bubmuorexa [JOK
JKUIKOCTH U Tra3e. 3axkoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobmaromtecs cocy s https://m.edsogru/ff0a2970
39 I'mppaBnuueckuii npecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[1opiiHEBON KUIKOCTHBIN
Hacoc
41 ATtMmocdepa 3eMiu ¥ IPUUUHBI €€ bubnuoreka [IOK
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Boznyxa. ATMochepHOe 1aBlieHre https://m.edsogru/ £f0a2b5a
43 N3mepenne armocdeproro napnenus. OnbIT bubnnoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTB aTMOC(EPHOTO JaBICHHS OT bubnuotexa [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnnorexka [JOK
Ha pasjIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " ATmocdepHoe
napieHue"
47 JleficTBHE ®KUJKOCTH U Ta3a Ha MOTPYKEHHOE bubnmoreka [JOK
B HUX T€J0. ApXHMeN0Ba cuiia https://m.edsoo.ru/ff0a3276
43 JlabopaTtopHas pabota «OnpeneneHue bubnmuotexa [JOK

BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA

https://m.edsoo.ru/ff0a33fc




TEJI0, IIOTPYKECHHOC B X KUJKOCTb»

JlabGopaTopHas paboTa 1o Teme
«HccrenoBanue 3aBUCUMOCTH Beca Tella B

bubmuoreka [JOK

49 BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTh I https://m.edsoo.ru/ff0a3514
YacTH TeJay
bubmuorexa [JOK
>0 Hnapate Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo remam: «llnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBienue bubmorexa LHOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUIKOCTEH U Ta30B»
53 KonTponbhast padota no teme «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6nmoreka [JOK
>4 Mexattirieckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
53 MomrocTe. EuHiIter morsoCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacy€r MoOIHOCTH, |
pa3BUBaeMoM IpHU MoaAbEME 110 JecTHUIE"
5 IIpocteie Mexanu3mel. Peryar. PaBHOBecue
! CHWJI Ha phluare
Pbruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopatopHnas pabora «};/ICCHI::L[I:)BaHI/Ie 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUM PAaBHOBECHSI pbluara
59 Pemenue 3anau o teme «Y cioBus bu6mmoreka [IOK

PaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6




Koaddumnuent nosnesnoro necTpust

60 Mexanmu3ma. Jlaboparopuas padota 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH
61 Pemenue 3amgad mo treme "Pabora, | bubnuorexa [JOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48
& Mexannueckas sHeprus. Kunernueckas u | bubmumoreka [IOK
MOTEHIUAIbHASA JHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaIbHOE OIpeIeTICHHE
64 W3MEHEHUS KHHETUYECKOHN U MOTEHIIHMATIbHOMN 1 1
SHEPTUHU MPU CKATHIBAHUM TEJIA 1O
HaKJIOHHOM MI0CcKOCTH"
65 KonrponsHast pabora o teme «Pabora u |
MOIIHOCTb. DHEPTUs»
66 PesepBHblit ypok. Pabora ¢ Tekcramu 1o | bubnuoreka [IOK
Teme "MexaHn4eckoe JIBIKeHHe" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBineHue TBEPABIX TN, KUIKOCTEH U 1 bubmorexa HOK
| pA » KU https://m.edsoo.ru/ff0adffe
ra3oB
PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
68 n " 1
teme "Pabota. MomHoCTh. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Konrpoabnsie | IlpakTHyeckue
n/n Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHNE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIeCTBa Ha |
OCHOBE IOJIO’KEHUM MOJIEKYJISIPHO-
KMHETHYECKON TeOpUu
5 Kpucrannuueckue u amopdHble TenIa 1 bubamorexa LOK
p P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. | bubmmnoreka HOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHUe U CKATUE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YaCTHI]
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubmuorexa [IOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Buns! Tenionepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

bu6nmmoreka [IOK

11 KCIOJIb30BAHKUE TEIMJIOBBIX CBOMCTB BEIIECTB
o " https://m.edsoo.ru/ff0a65c0
Y MaTepUaJoB B IIEIISX YHEProCOEPEIKEHHS
12 KonnuectBo TemioTel. Y nenbHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. Bbu6mmotexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "HccrnenoBanue
14 SIBJICHUSI TETUIOOOMEHA TPH CMETINBAHUN bubmmorexa [IOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsiueit BOABI
Pacuer konnuecTBa TEMIOTH, HEOOXOJUMOTO
15 JUTsl HAarpeBaHUsl TeJla ¥ BBIICISIEMOT0 UM
MIPU OXJIAXKICHUH
16 Jlaboparopnas pabota "Onpenenenue bubnnorexa [JOK
yZIeJIbHOM TEIJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TErioTa bubmuorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAIMUECKUX TeN. Y IeabHas TEIUIoTa bubmorexa LOK
P ' https://m.edsoo.ru/ff0a71d2
TIJIABICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnmnorexa [JOK
YACIBbHOU TEIIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHIECHCALHSL. bubmmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
71 napooOpazoBaHMsl U KOHJICHCALIUH. bubmuoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢




22

Brnaxxnocts Bo3yxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIHHOM BIA>KHOCTH
BO3yXa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4 Ha OoIpeCaAcICHUC BIa)KHOCTHU
BO3yXa

24

[TpuHIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
[TapoBas Typ6uHa. /[Burarens BHyTpEHHETO
CropaHus

25

KII/ TermoBoro nurarens. Tennosbie
JIBUTATEINIM U 3aINATA OKPYKAIOIIEH CPEbI

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXpaHCHHA U IIPCBpPALLICHUSA SHCPIrUun
B TCIIOBBIX ITpoLeccax

27

IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TerioBele saBiIcHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMI BellecTna'

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padora no teme "Temnossie
sBieHMsl. MI3MeHeHue arperaTHbIX COCTOSIHUI
BemecTna"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB

30

Ypok-uccrnenoBanue "IneKTpU3aIuUs TN
MHIYKIMEW U IPpU CONPUKOCHOBEHUH"

31

B3aumoaeincTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpudeckoe nose. HanpsxeHHOCT
anekTpuyeckoro nosst. [puHnmn
CYNEPIO3ULMH IEKTPUUECKUX MTOJIEN

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPHUYCCKUX 3apAd0B.




DnemeHTapHbI 3apsia. CTpoeHue atoMa

[IpoBOIHUKY W TUAAEKTPUKU. 3aKOH

bubnunorexa LIOK

34
COXPAaHEHUs BJIEKTPUUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha NpUMEHEHUE CBOMCTB bubnmnoreka HOK
DJIEKTPUUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBUS €ro
36 cyuiectBoBanus. McTounuku bubmorexa HOK
Y ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
. bubmuoreka [IOK
37 JIeNCTBUA DIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 ANEKTPUYECKOTO 1011 HA IPOBOAHUKY U 1
JTUAJICKTPUKH"
39 DIEeKTPpUYECKHUM TOK B METaJIJIaX, )KUJKOCTAX bubnnorexa [JOK
U Ta3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1erb U €€ COCTaBHbBIE YaCcTH
41 Cuna Toxka. JlaboparopHas pabota 0.5 bubnnorexa [JOK
"N3mepenue u peryaupoBaHue CHIIbI ToKa" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. BonbTmerp.
| bu6nunorexa LIOK
42 JlaGopatopHnas pabota "HU3mepenue u 0.5
" https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HaNpsHKEHUS
43 ConpoTuBieHre NPOBOAHUKA. Y A€IBHOE bubmuorexa [IOK
COIIPOTHUBIIEHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoteka [JOK
MPOBOJIHUKA OT €ro AJIUHBI, ILIOLaan https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus: U MaTepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSHKCHUSI. but6mmorekxa [IOK




3akon OMa Jy1sl ydacTKa 1enu

https://m.edsoo.ru/ff0aa44a

JlabGopaTopHas pabora "VccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bubnunorexa LIOK

46 PpE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U NapajlieIbHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
43 CJIO)KEHUS HANPSHKEHUN TTPU bubmmoreka [JOK
II0CJIEI0BATENBHOM COCAUHEHUH NBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabota "IIpoBepka npaBuia
49 JUISL cfmm Ifl)‘OKa ipn HapaJIJP;eJIBiOM ’ bubmmorexa [TOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pewrenune 3anau Ha npumeHeHue 3akona Oma bubnnorexa [JOK
JUIA pa3iIn4HOrO COENUHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ffO0aaf8a
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubmuoreka [IOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124
50 JlabopaTtopHas pabota "OnpeneneHue bubmuoreka [IOK
paboOTHI U MOIIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHE 1EeTH U MOTpeOuTenu
53 aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tela bubmuorexa [JOK
" UX B3auMoelcTBU. [locTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
55 KonTponbHas pabota mo Teme bubnmorexa [JOK




"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
" uX B3aumoacucTsus. I1ocTosSHHBIN
AIEKTPUUYECKUNA TOK"

https://m.edsoo.ru/ff0abea8

56 IlocTossHHBIE MAarHUTEI, KX B3aMMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue nonei | bubnmoreka [JOK
IIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHOe nojie. MarHuTHOE 10JIe 3eMJIU U bubnuorexa [JOK
€ro 3HaYeHHE JJI )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MaroutHoe mose
bubmuoreka [{OK
59 3JIEKTPUYECKOI0o TOKa MarHuTHoOE 1oJje
https://m.edsoo.ru/ff0ac1d2
KaTYUIKHU C TOKOM
[IpumeHneHue 3JeKTPOMarHuToB B TEXHUKE.
" " bubnunoreka LIOK
60 JlaboparopHas paboTta "M3ydenue aericTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnons3zoBanue snekTpoaBurareneii B
61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIOPTE bubmorexa HOK
yerp . P pTe. https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas pabota "KoHcTpyrpoBaHue u
u3ydeHue paboThl ANeKTpoaBUraTens"
2 OnpiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM
nHaykiuu. [Ipasuno Jlenna
Dnektporereparop. CrocoObl MoTydeHus
63 ANEKTPUYECKON SHEPrUuu. DINEKTPOCTAHIIUN
Ha BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUN
64 [ToaroroBka Kk KOHTPOILHOU paboTeE MO TeEMe
"DNeKTpUuYeCcKne U MarHUTHHIE SIBJICHUS"
65 KonrtponbHas pabora no teme bubmuoreka [JOK

"DJIeKTpUYECKUE U MAaTHUTHBIE SIBIICHUS"

https://m.edsoo.ru/ff0acb14




66 PeseprHbIitl ypok. Pabora ¢ TekcTamu mo | bubnmnoreka HOK
teme "TeruioBblie siBIeHUS" https://m.edsoo.ru/ffOaccSe
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubmmoreka [JOK
teme "[loCTOsITHHBIN 3eKTpUYECKU TOK" https://m.edsoo.ru/ffO0acdc6
68 PesepBHblil ypok. Pabora ¢ TekcTamu 1o |
Teme "MaruuTHeie siBIeHUS"
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5




9 KVIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bce
ro

KonTpoabu
ble paboThI

IIpakTuyec
KHe padoThl

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

MexaHu4eckoe
JIBUYKCHUE.
MarepuanbHas
TOYKa

Cucrema oTcyeTa.
OTHOCUTENBHOCTH
MEXaHHYECKOIO
JBYOKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
d474

PaBHomepHOE
MPSAMOJIMHEHHOE
JIBUYKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
d19a

HepaBnomepHoe
MIPSAMOJIMHEMHOE
JIBUKEHUE.
Cpennsis u
MTHOBEHHas
CKOPOCTH

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE
JBUKCHHUE.
Yckopenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
d8d4

CxopocTb
MPSAMOJIMHENHOT O
PaBHOYCKOPEHHOT
O IBUKECHHUSI.
I'paduk ckopoctu

JlaGoparopHas
paborta
"Onpenenenune
YCKOpEHUS Telna
npu
PaBHOYCKOPEHHOM
JBUKCHHH T10
HAKJIOHHOM
IIJIOCKOCTH"

bu6mmorekxa [OK
https://m.edsoo.ru/ff0a
db18

CBoOomHOEe




najgeHue Tel.
OnslTel ["annines

TPEHUS

PaBHOMepHOE
JBIKEHUE T10
OKPY>KHOCTH. bubnmoreka [JOK
9 [lepuon u yactora https://m.edsoo.ru/ff0a
oOparieHusl. el76
JIuneinas u
YIJIOBasi CKOPOCTH
10 LenTpocTpemuren
bHOE YCKOPEHUE
[lepBrlii 3aKkoH bubnuoreka [IOK
11 Herorona. Bektop https://m.edsoo.ru/ff0a
CUJIbI e612
Bropoii 3akoH
bubmuoreka [JOK
HrroToHa.
12 . https://m.edsoo.ru/ff0a
PaBHogeiicTBYyIOII]
e72a
as cuia
Tpetuii 3akoH
bubmuoreka [JOK
HrroToHa.
13 C https://m.edsoo.ru/ff0a
YHEepno3uus <08?
cuI
Pemenne 3anau Ha bu6mmoreka [JOK
14 IIPUMEHEHHE https://m.edsoo.ru/ff0a
3axoHOB HrroToHa ebbc
bu6mmoreka [IOK
Cuna ynpyrocru.
15 3 r https://m.edsoo.ru/ff0a
akoH ['yka ecad
Pemenue 3amgau no
16 teme «Cuia
YIIPYTOCTH
JlaGopatopHas
pabota bubnnoreka [JOK
17 «Onpenenenue https://m.edsoo.ru/ff0a
’KECTKOCTU ee28
TIPYKUHBDY
bubmuoreka [JOK
18 Cuna tpenus https://m.edsoo.ru/ff0a
738
Pemenue 3amgad no bubmuoreka [JOK
19 TeMe «Cua https://m.edsoo.ru/ff0a

fa26




20

JlaGopaTopnas
pabora
"Onpenenenue
kod(durmenra
TpEHUs
CKOJIb)KeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
8be

21

Pemrenue 3amad mo
TeMe "3aKOHEBI
Hrrorona. Cuna
ynpyroctu. Cuia
TpeHUs"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
fb8e

22

Cuna TSHKeCTH U
3aKOH BCEMUPHOTO
TSATOTEHHUSL.
Yckopenue
CBOOOIHOTO
nageHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
044

23

Ypok-
KOH(epeHIHS
"JIBu>KEeHUE TET
BOKPYT
IPaBUTAIMOHHOTO
[EHTpa
(ConneuHnas
cUCTEeMa).
lanaxktukn"

24

Pemenue 3amad o
teme "Cuita
TSOKECTH U 3aKOH
BCEMUPHOTO
TATOTEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
518

25

[IepBas
KOCMHYECKAs
CKOPOCTb.
Hesecomocts 1
neperpy3ku

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
33¢

26

PaBHOBecue
MaTepuaabHOU
TOYKH.
AOCONIOTHO
TBEPJIOE TEIIO.
PaBHOBecue

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a
fe36




TBEPIOTO TEJIA C
3aKpEIUIEHHON
OChIO BpalleHUs

MOMEHT CHIIEL.

27
LlenTp TsxecTn
Pemrenue 3amad mo
" bubmuoreka [JOK
TeMe "MoMeHT
28 https://m.edsoo.ru/ffOb
cunsl. Llentp 02bd
TsDKEeCTH"
IToaroroBka x
KOHTPOJIBHON
pabote 1mo Teme bubnnoreka [JOK
29 "MexaHnYeCKOe https://m.edsoo.ru/ff0b
JIBUKCHUE. 0408
BsaumogeiicTBue
Ter"
KonTponbhas
pabora 1o Teme
" bubmuoreka [JOK
MexaHuueckoe
30 https://m.edsoo.ru/ffOb
JBIDKEHHE.
N 06ec
BzaumopeiicTBue
Ten"
Nmnynsc Tena.
NmMmynbc cuisl.
3aK0oH COXpaHEHHUs bubnunoreka [JOK
31 HMILYJIbCA. https://m.edsoo.ru/ff0b
Yupyroe u 07fa
HEynpyroe
B3aHMOJICHCTBHE
Pemenne 3amad mo
" bu6mmorekxa [OK
TeMe ""3aKoH
32 https://m.edsoo.ru/ff0b
COXpaHEHUS 096¢
nMITyibca'
Ypok-
KOH(pepeHIUs
"PeakTHBHOE
33
JIBIDKECHUE B
MpUpoJie U
TexXHHuKe"
Mexanudeckas bubmuoreka [JOK
34 pabota u https://m.edsoo.ru/ffOb
MOIITHOCTh 0a84




35

PaGora crtsl
TAXKECTU, CUIIBL
YIIPYTOCTH M CHIIBI
TpEeHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
0db8

36

JlaGopaTopHas
paborta
«Omnpenenenue
paboThI CHITBI
TPEHUS TIPU
pPaBHOMEPHOM
JBUKCHHUH TEJIA 110
TOPU30HTAIILHOU
MTOBEPXHOCTU»

37

CBs13b 3HEPIUM U
paboTHI.
IloTeHnuansHas
SHEprus

38

Kunernueckas
sHeprus. Teopema
0 KHMHETHYECKOM
SHEPTUH

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
0c32

39

3aKOH COXpaHEHUS
DHEpPIrUU B
MEXAaHUKE

40

Jlaboparopnast
pabota «M3ydyenue
3aKOHa
COXpaHECHHMS
SHEPrUmn»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb
12fe

41

KoneobarensHoe
JIIBUKEHUE U €T0
XapaKTePUCTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb
1858

42

3aryxatromue
KoJieOaHusI.
BeiHyX/1€HHBIE
KoJIeOaHusI.
Pe3onanc

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
2010

43

Maremarnueckuit
U NIPY>KUHHBIN
MasATHUKH

44

Ypok-
HCCIIEJOBaHHE

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




«3aBUCUMOCTD
neproja
KoiebaHuii OT
JKECTKOCTH
MPY>KUHBI U MACCHI
rpy3a»

45

[IpeBpaiienue
DHEPTUU IIpU
MCEXaHNYCCKUX
KoJeOaHusIX

46

JlaGopaTopnas
pabora
«Onpenenenue
YaCTOTHI U
nepuozaa
KoseOaHui
IPY>KUHHOTO
MasITHUKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
laec

47

JlaGopaTopHnas
pabota «IIpoBepka
HE3aBHCUMOCTH
nepuosa
KosebaHui rpy3a,
MIOJIBEILICHHOTO K
HUTH, OT MacChl
rpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
197a

48

MexaHuueckKue
BoaHbI. CBOMCTBA
MEXaHUUYECKUX
BOJIH.
[IpononbHbIE U
MOTIEPEYHBIE
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
21fe

49

Ypok-
KOH(epeHIHs
"MexaHn4ecKne
BOJIHBI B TBEPJIOM
TeIe.
CelicMuueckue
BOJHEI"

50

3BYK.
Pacnpoctpanenue




U OTPAKEHUE
3ByKa.
I'pomkocTh 3ByKa
1 BbICOTA TOHA.
AKYyCTHYECKUI
pe30HaHC

51

Ypok-
HCCIICIOBAHUE
"HaOmroneHue
3aBUCHMOCTHU
BBICOTHI 3ByKa OT
JacTOTHI"

52

Ypok-
KOH(EpEeHIIHS
"V npTpasByk u
nH(ppa3ByK B
IpUPOJIE U
TexHUKe"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
23ca

53

ITonroroBka K
KOHTPOJIBHON
paborte 1o Teme
"3aKOHBI
COXpaHEHHUS.
MexaHu4ueckue
KoJIe0aHus U
BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
2510

54

KoHnTponbHas
pabota o Teme
"3aKOHBI
COXpaHEHUS.
Mexanndeckue
KOJIcOaHMs U
BOJHBI"

55

DNeKTPOMarHuTHO
e roJie.
DNEeKTPOMarHUTHBI
€ BOJTHBI

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOb
2abe

56

CaoiicTBa
ANEKTPOMATrHUTHBI
X BOJIH

57

Ypok-
KOH(EepeHIIHS

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




"[MIkana
3JIEKTPOMAarHUTHBI
X BOJIH.
Hcnonn3oBanme
AJICKTPOMArHUTHBI
X BOJIH JI
COTOBOM cBs3H"

2fe6

Ypok-
HCCIICIOBAaHUE
"N3yuenue
CBOMCTB bu6mmoreka [JOK
58 3JIEKTPOMATrHUTHBI https://m.edsoo.ru/ffOb
X BOJIH C 2cbe
TTOMOIIIBIO
MOOUJIILHOTO
tenedona”
Pemenue 3anay Ha
onpeeecHue
59 YacTOThI M JJIMHEI
3JIEKTPOMArHUTHO
¥ BOJIHBI
DneKTpoMarHuTHa
s IPUPOJIA CBETA. bubnnorexa [JOK
60 CxopocTs cBeTa. https://m.edsoo.ru/ffOb
BonnoBsie 31d0
CBOICTBA CBETA
Hctounuku cBera.
IIpssmonuneitHOe bubnnorexa [JOK
61 pacrpocTpaHeHue https://m.edsoo.ru/ffOb
CBeTa. 3aTMEHUA 3658
ComHua u JIyHsl
3aKOH OTpaKEHUS
cBeTa. 3epkaa.
bubmuoreka [JOK
Pemrenue 3agad Ha
62 S— https://m.edsoo.ru/ffOb
p 38c4
3aKOHA OTPAXKEHUS
CBeTa
[Ipenomienue
bu6mmorekxa [IOK
cBeTa. 3aKOoH
63 https://m.edsoo.ru/ffOb
MIPETOMIICHUS
3aea
cBeTa
64 ITonHoE bu6mmoreka [JOK




BHYTpEHHEE
OTpa)K€HUE CBETA.
Hcnonn3oBanme
IOJIHOTO
BHYTPEHHETO
OTpa)KEHUS B
OITHYECKHUX
CBETOBOJIaX

https://m.edsoo.ru/ffOb
3c5c¢

65

JlaGopaTopnas
paborta
"UccnenoBanue
3aBHCUMOCTH yTJjIa
MIPEJIOMIICHUS
CBETOBOTO JIy4a OT
yIJia maJieHusl Ha
rpanuiie "BO31yX-

crexiao""

66

Ypok-
KOH(pepeHIHS

"W cnoip30BaHue
IIOJIHOT'O
BHYTPEHHETO
OTpPaKEHUS:
CBETOBOJIBL,
OIITHKOBOJIOKOHHA
s CBA3L"

67

JInH3EL
Onruueckas cuia
JTMH3EI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb
3f2¢

68

[TocTpoenne
M300pakeHUH B
JIUH3aX

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb
444a

69

JlaGoparopHas
paborta
"Onpenenenune
(dboxycHOTO
paccTosiHus U
OTITUYECKOU CHJIBI
cobOuparomei
JUH3b!"

bu6mmorekxa [OK
https://m.edsoo.ru/ffOb
4206

70

Ypok-
KOH(epeHIHs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
Oa7e




"Onruueckue
JTUH30BBIC
npuoops!"

71

['na3 kak
ONTUYECKas
cucrema. 3peHue

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
4684

72

Ypok-
KOH(EpeHIIHS
"JleheKThI 3peHHS.
Kaxk coxpaHuts
3penue"”

73

Paznoxenue
Oenoro ceera B
cnektp. OnbITh
HeroTona.
Crnoxxenue
CIIEKTpaIbHbIX
IIBETOB.
Hucnepcus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
0f4c

74

JlaGopaTopHas
pabota "OnbIThl
10 Pa3IOKEHUIO
Oenoro ceera B
CIICKTp H
BOCIPUSTHIO 1IBETA
MIPEeIMETOB MPHU UX
HaOII0ICHUNA
4yepes [BETOBbIE
¢bunabTpel"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
Oe2a

75

YPOoK-nIpaKTUKyM
"BorHOBBIE
CBOIICTBa CBETAa:
JUCTIepCHS,
uHTepPepeHus u
nudpaxus”

76

OnEBITH
Pesepdopna u
TUTaHETapHAas
MOJ€ENb aTOMa

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc
12a8

77

IToctynatsl bopa.
Mopens atoMa
bopa




Hcnyckanue u
IIOTJIOLIECHUE CBETA

bubmuoreka [JOK

78 atoMoM. KBaHTEL https://m.edsoo.ru/ffOc
JIuHeluaThle 144c¢
CHEKTPHI
Y PpOoK-IIPpaKTHK
" P P ™ bubmuoreka [JOK
HaOmronenune
79 https://m.edsoo.ru/ff0c
CIEKTPOB 1550
ucryckanus'" -
bubmuoreka [JOK
PagnoakTHBHOCTE
80 N https://m.edsoo.ru/ffOc
" €€ BUJIBI 1672
Crpoenue
bubmuoreka [JOK
aTOMHOTO si/Ipa.
81 https://m.edsoo.ru/ffOc
Hyxnonnas
18ac
MOJEIb
PannoakTuBHEIE bubmuoreka [JOK
82 MPEBPAILICHHUS. https://m.edsoo.ru/ffOc
M3oTomnsl. lal4
Ilepuon
noaypacmaja.
P bu6mmoreka [IOK
Pemenne 3amad 1mo
83 https://m.edsoo.ru/ffOc
TEME:
1b4a
"PagnoaKkTUBHBIE
npeBpauieHus "
Ypok-
KOH(pepeHIHs
"PagnoakTrBHBIE bu6mmoreka [IOK
84 U3JIy4CHUS B https://m.edsoo.ru/ff0c
npupoze, 2126
MEJIHIINHE,
TeXHuke"
SAnepHble peakuun.
3aKOHBI bubmuoreka [JOK
85 COXpaHEHUS https://m.edsoo.ru/ff0c
3apsiI0BOTO U 1c58
MacCOBOT'0O YHCET
DHeprus CBs3u
bu6mmorekxa [IOK
aTOMHBIX sIJIEP.
86 https://m.edsoo.ru/ff0c
CBs3b MacChl
1d7a
SHEPIUu —=
87 Pemenue 3amad 1o




Teme "SnepHbie
peakuuun"

88

Peaknum cuaTe3a
U JICTICHUS SIIEP.
Hcrounukm
sHepruu CoJiHIa U
3BE3]T

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
1e88

89

Ypok-
KOH(EepeHIIHS
"SAnepuas
JHEPreTHKA.
HecTBus
PaIOAKTUBHBIX
M3IIy4eHUH Ha
KUBBIC
OpraHu3Mbl"

90

IloaroroBka k
KOHTPOJIbHOM
pabote 1mo Teme
"DIeKTpOMaroHuTH
o€ ToJe.
DNeKTPOMarHUTHBI
€ BOJIHBI.
KBanToBBIE
sIBJIEHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
223e

91

KoHnTponbHas
pabota o Teme
"DNeKTpOMarHuTH
o€ ToJe.
DNeKTPOMarHUTHBI
€ BOJIHBL.
KBaHTOBBIE
ABJIeHNA"

92

[ToBTOpEHME,
obo01ieHue.
JlaGopatopHsble
paboThI 1O KypCy
"B3aumopeiictBue

TEI

bu6mmorekxa [OK
https://m.edsoo.ru/ffOc
245a

93

[ToBTOpEHME,
00o01IeHNE.
Pemenne

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
2572




pacyeTHBIX U
Ka4eCTBEHHBIX
3a7a4 110 TeMe

"TermioBbIe
npouecch”
[ToBTOpEHME,
00o01IeHNE.
Pemtenue
pacCyCTHBIX U bubmuorexa [JOK
Ka4YC€CTBCHHBIX https://m.edsoo.ru/ffOc
94 3a7a4 10 TEME 2a22,
"KIIJI TerioBbIx https://m.edsoo.ru/ffOc
JIBUTaTeei", 2b30
HKHﬂ
ANEKTPOYCTAHOBOK
IToBTOpEHME,
00001IEeHHE.
bubmuoreka [JOK
JlaGopaTopHsbie
95 ABOTEL T10 KVhC https://m.edsoo.ru/ffOc
p ypey 2¢52
"CBeTOBEIE
SIBJIEHUS"
[ToBTOpEHME,
00001IEeHNKE.
bu6mmoreka [IOK
PaOora ¢ TekcTamu
96 " https://m.edsoo.ru/ff0c
o TeMe ""3aKOHEBI
2d6a
COXPaHEHHUS B
MmexaHuke"
[ToBTOpEHME,
00o01IeHNE.
bubmuoreka [JOK
Pabora ¢ Tekcramu
97 https://m.edsoo.ru/ff0c
10 TEME
2e82
"Konebanus u
BOJTHEBI"
[ToBTOpEHME,
00001IEeHNE.
bu6mmorekxa [IOK
Pabora ¢ Tekctamu
98 o T https://m.edsoo.ru/ff0c
0 Teme 3044
"CBeTOBEIE
aBiIeHU"
IloBTOpCHME,
99 P

00o01IEeHNE.




PaGora ¢ Tekcramu

0 TEMe
"KBanToBas u
sanepHast pusuka'

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

99

27
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