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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (u3MKEe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIO)KEHUH U TpeOOBaHMM K pe3yjpTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl 10 (PU3MKE HANpPaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 HU3YYEHMs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uKe yUHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIpPEeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), IpejaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke paszpaboTaHa C LEIBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU paboueil MporpaMMBbI 10 Y4eOHOMY MTPEIMETY.

®dusuka SABISETCA CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeNoCTaBsieT HaumboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4dHOrO METoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe Y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,;

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTY4ESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepanuu, peagu3yronmx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNEe HWHTEpeca W CTPEeMJICHHS O0OydYaloluxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTara H3y4YeHHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O PO (U3UKUA ISl Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, MOJATOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

npuoOpeTeHrue 3HaHUM O  JAUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PaAcUETHBIX 3alad ¢
WCITOJIb30BAaHUEM bu3IIeCcKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBJCHUS U BBIOIHATH OIBITHI,
nabopaTtopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpPMAIMEN (PU3MUECKOTO COIAEPKAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

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



[Tpennaraemsiif B mporpaMMe mo (pusmke mnepeueHp J1adbopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapPCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

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

®dusnueckue BenuuuHbL. M3MepeHue @usnmueckux BeauuyuH. Puznyeckue
npuoopsl. [lorpenHocTs n3mepenuil. MexxayHapoaHasi CUCTeEMa €IMHHII.

Kak ¢wusuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcTtecTBeHHO-HAy4HbII METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmogaemoro spieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHuveckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYypa NPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS KAl U3MEPUTEIBHOIO IpUbopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJiblle, YeM OoJbllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue 4acTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHKE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpauuu.

1. HaGmronenue OpOyHOBCKOTO JBUKECHHS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHepuuM. 3aKOH HWHEpUHMH. B3auMoAeicTBHE Tell KAaK NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa To
HAKJIOHHOM ITIOCKOCTH.
OrnpeneneHue MmI0THOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (nedopMarivn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBKEHUSI OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUAKOCTH OT TIIyOWHBL. [ mapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckie MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000y0oukn 3emiu. OmbiT Toppudemu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD AAaBJIEHUS ra3a OT TEMIIEpPaTyphl.

[lepenaua naBiaeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne necTBUg aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIAKOCTH.

Jlabopamopnwie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT OOBEMA MOrpyKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



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

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH.

Mopgenu TBEPAOTO, KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJIEKYISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€E U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CnocoObl HW3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya 51 COBEpLICHUE paboTHI. Bunsl TEIUIONEepeaauHn:
TEILIONIPOBOJHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelIecTBa. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUSL.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpuniuner pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUSL.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUSL.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIMIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIHJIMHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKAY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. Ilpuniun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



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

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

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

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeliCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOka aMIePMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsbKeHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs 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 MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHHUA U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KII/] narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TOJSL  TIOCTOSIHHBIX ~ MAarHUTOB TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKH C TOKOM M MAarHWTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS W HaNpPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOE npsiMosMHENHOE ABWKEHUE. CpelHsas U MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOoOHOE
najenue. OnbiThl ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

ITepseiit 3ak0H HproTtoHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cusia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. 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 BpalieHusi. MoOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIIyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEPrus CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO e Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCKUX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTENIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJICHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU [TPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU NP ABUKEHUH TEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJIbHEHUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW 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. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
MONepeyYHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. HppasByk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSOKECTU U CHIIBI
YIPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue dYacTOThl W MepUojia KOJeOaHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl M IEPHOJ1a KOJEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHHWI rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  TMoOJie.  JJEKTPOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
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€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pactnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue cBera. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lIcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon ydeit B coOuparoriei JInHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monens riia3za.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepPUCTHK N300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

L 0 N ok wWwN R



4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U 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 muianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue 1 MOTJIoNeHre cBeta aToMoM. KBaHThI. JIMHeW4YaTble CIIEKTPBI.

PagnoaktuBHoCcTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHUEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PamnoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsIOBOIO M MAacCOBOT'O YHCE.
OHeprus CBs3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U MOIVIOIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BOAoOpoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYATHIX CIIEKTPOB U3IIyYECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyta (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--00001IAOIIMN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aUN
U 000OUIeHHs]  MPEAMETHOTO  COAEpX aHus M OIbITa  JESTEeNbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIINX ATOT yYEOHBIN MpeMeT.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaJUu3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHas TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOOB HCCIEAOBAHMS



SBICHUN TPHUPOABI U TEXHHUKH, OBJIAJCHHE YMEHUAMU OOBSICHATH (PU3MuecKue
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

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

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
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 JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

— MPOSIBIICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

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

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 310POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTU TNPaBWJI OE€30IaCHOTO TOBEIECHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBbIKa peQIIEKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4HCIC U (PU3NIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILEHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbl;

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

e 8) amanTanuu K HU3MEHSAKIIMMCH YCJOBHAM COLHUAIBHON U NPUPOIHON
cpeabl:

e — TIOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITTOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APpYTux;

e — TIOBBIICHUE YPOBHS CBOCW KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1mrero o6pazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE I03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble JJornueckue JeficTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C MCIIOIb30BAaHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOM (duznueckoi
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hambosee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JlajbHEWIee pa3BUTHE  (PUIMUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, UHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JAaHHBIX C Y4E€TOM TMPEAJIOKEHHOW ydeOHOMH
dbuznyeckoit 3a1a4u;

aHANMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHOpMaAIlUd W WUTIOCTPUPOBATH pellaeMble 3aJa4l  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HTHOU rpauKoi M MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIIeHWE 3aJaud U TOJJEepKAHUE
O1aroxeaTeIbHOCTH OOIICHUS;



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

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JMOCTI)KEHHUIO: paclpeleNaTh poiH, OOCYXIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (PU3NUeCcKUX 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, TPHUHATHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM PeleHus! (PU3NUECcKOl 3aauu HIn
IJlaHa HCCIEAOBaHUS C YYETOM HMMEIOLIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHHSI  (HEIOCTUKEHHUS) PE3yJbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIE B XOJ BBIIIOJHEHHUS
Gu3NyecKoro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OMIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

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



npuU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU PEIICHUN (PU3NUECKUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy o0yueHus B 7 KJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAs
cwra,  gedopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEMIOBOE NBUKEHHUE YaCTUIl BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEILIEHHOM OCHIO
BpalleHus, Nepenaya JaBiCHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc()epHO€ JaBJiEHHWE, IUIABaHUE TeJ, [PEBPAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacro3HaBaTh HPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXalollleM MHpE, B TOM 4Hcie (PU3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHl ABWKCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJeHMs Ha JKUBOM OpraHU3M, IUIaBaHHUE PbIO, pblyard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIb3YS
dbu3ndYecKkre BEIMYUHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(QUIMEHT TOJE3HOTO JACUCTBHUS MEXaHU3MOB,
KUHETHYeCKass M TMOTEHIMalIbHAs JHEPTus), MPHU OMHCAHUU IPABUIBHO
TPaKTOBAaThb  (PU3WYECKUII  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBL,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



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€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, MPOILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YeHHOU (PU3NUECKON BETUYNHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJ€ OIbITa, JEJaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3nUecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEIUYHHBI OT
JIPYroll C HCIOJNB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUJIOIIAAN CONPUKOCHOBEHHUSI TE€J, CHIIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHus TeJl, YCIOBUU paBHOBECHs pbluara U OJOKOB), Y4aCTBOBATH B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
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), CIEAysl TPEAJOKEHHOW WHCTPYKIUU: MPU
BBITIOJITHCHUHM HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMYNHBI,

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

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCaHUsA (B TOM 4YHCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MUECCKUX 3HAHWKA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIoLEH Cpeie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJHEHUN YUSOHBIX 3aJaHUN HayIHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYEcKOoro  coiepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypchl cetu MIHTEpHET, BIajeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE W YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COIEPIKaHUS, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHMH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TIOHATUWHBIM ammapaT Kypca (U3MKH, COMpPOBOXAATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpenesiarh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYNIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBASI MHCHHUE OKPYKAFOIIUX.

K xoHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIe TeJa, HACHIIICHHBIM M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE TMOJIE€, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPSAI0B, JACHCTBUS 3JIECKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICUCTBUE
MarHUTHOTO TIOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINUCAHUI0O MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uHcle (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIPHbIC SBICHUS B TPUPOJE,
KpUCTAJUIBI B mpupojae, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBJICHUM;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, HUCIIOIB3YS
bu3ndeckue BeTUYUHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJIUYECTBO
TEIUIOThI, yJIeJIbHAas TeIJIOEMKOCTh BEIECTBA, VYACNbHAs TeEIUIoTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, DJIEKTPUYECKOE HAINPSIKEHUE, CONPOTHBIICHHE ITPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
IEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(bu3nYECKU CMBICTT WCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYECKUX BEIWYUH, HAXOIUTh (POPMYINbI, CBS3BIBAIOIINE JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKONW TEOPUHU
CTpPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa a1 yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB C OMnopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBAOLME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3allUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BbIOMpPATh 3aKOHbI U (OPMYJIbI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISPHBIC SIBICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEma, TeMIEepaTypbl, CKOPOCTU IMPOIIECCa OCThIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUYECKUX 3apsiioB, B3aUMOJECUCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
00Opy10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 33aHHON aOCOIIOTHOM MOIPEUTHOCTH;
IPOBOANUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHMEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIICHUS] TMPOBOJHUKA OT €ro JJIMHBI, IUIOUIAJA MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJAHMUKA, CHIIbI TOKA,
UAYLIIET0 4Yepe3 MPOBOJAHMK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COSAMHEHHUH
IPOBOJHMUKOB): TUTAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHs, CIeqysl MPEeaJoKEHHOMY IIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTHUBICHHE TNPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIaHUPOBaTh H3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEANOKEHHON MHCTPYKIUH, U
BBIUUCIIATh 3HAUCHHE BEJIUUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHLUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKOW IHEPTHH, SIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
buznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIBHBIC
npuOopbl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (>KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETpP, JBHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI AJIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznunyasi ycJIoBHbIE 0003HAUECHHUS AIEMEHTOB JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecrieueHrs 6€30MacHOCTH MpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpeae;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BATh MPH BHITIOJHEHUHN YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbl,
pecypcnl cetu HTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHMS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHuCi€ MyOJMYHO TMPEACTABIATH pPE3YIbTaThl
IPOEKTHON WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHUIHBIM anmapar Kypca (U3HKW,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOpPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAaa B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIUXCSI YMEHHUIA:

UCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TIOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)XEHME, KOJEOATEIbHOE JBHKEHHE (3aTyXarolue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JloKeHHUE OEJIoro cBeTa B
CHEKTp M CJIOXEHHE CHEKTPAJbHBIX 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 (PU3NYECKUX SBICHUNA B
OKpy’XalieM Mupe (B TOM uuciae (PU3NUYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTMYECKOE NEUCTBHE BUAMUMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IyYEeHUH Ha
OpraHu3M YeJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJbB3YS
¢u3nueckue BeNWYUHBbI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHHS, CWa YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejld, HUMIYJIbC Tejla, WMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUs CHKaTON
NPYXKUHBI, KUHETHYECKas SHEprus, IMOJHAs MEXaHH4YecKas »>Heprus,
NEPUOJ U YacToTa KosjeOaHul, YIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJb3YEMbIX BEJIUYUH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNMEPHO3UIMH CWJI, NPUHIUN OTHOCUTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsA0BOIO M MAaCCOBOTO YHUCEI
NP SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIC/ICTBEHHbIE  CBA3U, CTPOUTh OOBsACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOMl Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7aud  (ONMUparoIIMecs Ha Ccucremy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYeHUA (pu3mvecKkon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OINMHCAHHUE HCCIIEOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpyliOBaHUS, ONHUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(GbopMyIMpOBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE U3MepseMOol BeIMYUHBI ((DOKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOp crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaTbl MOJYYEHHOM 3aBHUCHUMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUXECHHH,
YCKOpEHUE CBOOOJHOrO MaJeHUusi, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOUpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIT;

cO0JII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS U3YYEHHBIX MNpPHOOPOB WU
TEXHUYECKUX YCTPOWCTB C OMOpPOHM Ha WX OmHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBax (PU3WYECKUX SBJIECHUM M  HEoOXoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

UCIIONIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, M3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEeMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAroLIel JINH3E;
OPUBOJUTH  MpUMEpPhl  (HAXOAWTh  HWHPOPMAIMIO O  TpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 oOecrieueHnsi 6€30MacHOCTU MPpU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3I0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpeie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH TMOJYyYEHHON MH(OpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetd VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE
uHOpMAIIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESTENIBHOCTH, TMpPH 3TOM TPAaMOTHO  HCHOJB30BaTh  M3YyUEHHBIH
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourpoubnbie | IlpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 ®dusuka - HayKa 0 MPHUPO/Ie 2
YK pHpoZ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 du3nYecKre BeITUYUHbI 2 1
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYUHBIN METO TO3HAHUS 2 1 bubmorexa HOK
) i A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 CrtpoeHue BemiecTBa 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
2 JIBr>KeHUe 1 B3aUMOJICMCTBUE YaCTHI] ) 1 bubmuorexa [JOK
’ BEIIEeCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
FPETATHBIC COCTORHI Bemectsa https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6 OK
3.1 MexaHuueckoe OBMKEHHE 3 nbnuotexa [

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




bu6mmoreka [JOK
3.2 " 4 1
HEPIHL, Macca, TAOTHOCTS https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuna. B 14 2
e, BHpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KHAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnmoreka [JOK
' TEJIaMU, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE ®UJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuoteka [JOK
) B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6mmorekxa [IOK
32 Hpocteie mexarusMb! > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 eRaupeckad snepht https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne ni/m P Kourpoubnbie | IlpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i
CTpoenne i CBOHCTBA BemeCTBa 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DNeKTpUuUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnuoteka [JOK
) U UX B3aUMOJICHUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 1 7
OCTOAHMBII SIICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHHTHBIC ABJCHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
2.4 4
OMCKTPOMArHHTHAS MHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aesioB H TeM nudpoBLIe
Ne o/m P Kontpoabnbie | IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHHUA
L1 Mexannueckoe IBUKEHHUE U CITOCOOBI €0 10 1 bu6mmoreka [JOK
) OITUCaHU https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumoneiictBue 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 nio pazaeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUS U BOJTHEI
bu6nmoreka [JOK
2.1 Mexannueckue Kojieba 7 3
XQHITHCCKHC KOehar https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHHU4YEeCKHE BOJIHEL. 3BYK 7 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 14
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE IMOJe U 6 ) bubnmnoreka [JOK
) DJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBeToBbIC ABJICHUSA
4.1 3aKOHBI paclpoOCTPAHEHHUS CBETa 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f4 1ada6
bubmuoreka [JOK
4. P 2
3 a3no)keHue 0eIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBble iBJIeHUSA
5.1 Hcnyckanue v MOronieHue cBeTa aToMOM 4 1 buGnnorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpocHHE aTOMHOTO 57pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 A 6 1
JICPHBIC peakitin https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 16
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 IToBTOpenue n 0600IIEHNE CONIEPKAHUS g ) bub6nuorexa [IOK
) Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 27







ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoxa Kourpoubnbie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| ®dusuka — Hayka o npupoze. SBnenus |
MIPUPOJIbI

2 Du3nYEeCKUe SBJICHUS 1
®u3nuecKue BeIMYUHbBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenue

4 TeMIepaTypsl IIpU MOMOIIU KUJKOCTHOTO 1 1
TEpMOMETPA U JaTYMKa TeMIiepaTypbl"”

5 MeTtop1 HaydyHOro no3Hanud. Onucanue | bubnuoreka [IOK
(bUBUYECKUX SBJICHUHN C TTOMOIIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JAJIBHOCTB MOJIETA IIAPUKA, ITYHIEHHOTO | |
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIle
BBICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 bubmmorexa LIOK
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 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS 1 1

ra3oB»




10

AFpCFaTHBIe COCTOsIHHA BCIIICCTBA

OcobenHoct arperaTHbIX COCTOSTHUH BOJBI.

bubmuorexa [JOK

11 O600menue no pazaeny «llepponadabHbIC
Hl pasaeiy P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEILIECTBAY
12 Mexanuueckoe aABuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CxopocTb. Equauiie ckopocTu
P A H P https://m.edsoo.ru/ff0a079¢
14 Pacdet nyTu 1 BpeMEHH IBUKEHUS bubmorexa HOK
Y P a https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Nuepius. Macca — Mepa HHEPTHOCTH TeN 1
https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BewiecTBa. Pacuer macceol u bubnuorexa [JOK
16
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas 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 pabota «3ydyeHue
20 3aBUCUMOCTH pacTskeHHs (edopMmariin)
MPY>KUHBI OT MPUIIOKEHHON CUIIBD)
21 SBnenune Tsarorenus. Cuia TSHKECTH
CBs13b MEX]ly CHIJION TSKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aa4 1o reme bubmorexa HOK
o~ . https://m.edsoo.ru/ff0al778
Cuna TsxecTu
23 Cuiia TsKeCcTu Ha APYTHX IJIaHeTax. bubmmoreka [JOK




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 IIpsiMOl. PaBHOACHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
7 Pemenue 3ana4 no teme
"PaBHonelicTByrOIAas cui”
73 Cuia TpeHus u e€ BuIbl. TpeHue B mpupoe bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnmnoreka [JOK
CHJIBI IaBJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS TTOBEPXHOCTEH»
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 CUIT»
KonTponbhas pabota no remam:
1 «MexaHnnueckoe JBUKeHUE», «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHIIbI»
13 HNasnenue. CriocoObl yMEHBITICHUS U bubmuotexa [JOK
YBEJIMYECHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHHUS raza bubnmoreka [JOK

OT 00bEMa, TEMIIEPATYPHI

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 JKHMAKOCTH U ra3e, BhI3BaHHOE bubmuoreka [JOK
JICHCTBUEM CHUJIBI TSXKECTH 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
bubnuorexa [JOK
38 Coobmaromtecs cocy b https://m.edsogru/ff0a2970
39 I'mppaBnuueckuii npecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[1opiiHEBON KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMin U IPUIKHBL e€ bubnuoreka [IOK
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5Sa
bubnnoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue 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
BBICOTBEI HaJl YpDOBHEM MODA https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepouna. AtmocdepHoe naBieHne bubmuotexa [JOK
Ha pa3jIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau 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 pabora «OnpeneneHue bubnnorexka [HOK

BBITAJIKUBAIOLLEH CHJIBI, JEUCTBYIOLIEN 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
4acTH Tena»
50 [InaBanue Ten bubmmorexa [IOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KonctpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
ornpezeneHue e€ rpy30noabEMHOCTH"
Pemenue 3amau mo remam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue ngj;;fj;gﬁifoa 3654
TBEPABIX TN, KUAKOCTEH U ra30B»
53 Kontponbnas pabota mo teme «/laBnenue
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bu6nmoreka [JOK
>4 Mexaritieckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
53 MomrocTe. EuHiIter morsoCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienoBanue "Pacuyér MOIIHOCTH, 1
pa3BUBAaEMOM IIPU MOIBEME 1O JIecTHULE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue
CHJI Ha phluare
Pbruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopatopHnas pabora «/ccnenoBanue 0.5 E:f;;;f;iggif%ﬂ&
YCIIOBUM PAaBHOBECHSI pbluara
59 Pemenue 3anau o teme «Y cioBus bubmuorexa [JOK

PaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a48a6




Koaddumnuent nosnesnoro necTpust

60 Mexanmu3ma. Jlaboparopuas padota 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH
61 Pemenue 3amad mo treme "Pabora, | bubnuorexa [JOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48
& Mexannueckas sHeprus. Kunernueckas u | bubmumoreka [IOK
MOTEHIHAIbHASA JHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaIbHOE OIpeIeTICHHE
64 M3MEHEHUs KUHETUYECKOM U MOTEHINAIbHON 1 1
SHEPTHUU MPU CKATHIBAHUU TEJA IO
HAaKJIOHHOM TUIOCKOCTH"
65 KonTponbnas padora no teme «Pabora u |
MOIIHOCTb. DHEPIHs»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubnuoreka [IOK
Teme "MexaHn4eckoe JIBIKeHHe" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBieHue TBEPABIX Tell, KUAKOCTEN 1 1 bubmmorexa [TOK
| P » HH https://m.edsoo.ru/ff0adffe
ra3oB
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
68 " " 1
teme "Pabota. MomHoOCTb. DHEeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcnl
OCHOBHBIE TOJIOKEHHS 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 ra3o000pa3HOro COCTOSHUH BEIIeCTBa Ha |
OCHOBE I0JIOKEHUN MOJIEKYJIISIPHO-
KUHETUYECKON 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 TernnoBoe paclIMpEHUE U CKATHE 1 Bubnmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBs3b TeMIiepaTypbl CO |
CKOPOCTBIO TEIJIOBOTO JIBU)KEHUS YACTHI]
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubmuorexa [IOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubmmoreka [JOK
10 Bunasl rerionepenaun 1 s

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

bu6nmmoreka [IOK

11 HCIMOJIb30BAHKUE TEIJIOBBIX CBOMCTB BELIECTB
n " https://m.edsoo.ru/ff0a65c0
Y MaTepUaJoB B IIEIISX YHEProCOEPEIKEHHS
12 KonnuectBo TemioTel. Y aenbHas 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 "Hccienoanne
14 SIBJICHUSI TETUIOOOMEHA TIPY CMEIIMBAHUH bubmmorexa [IOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U TOpsiueit BOABI
Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUTsl HAarpeBaHUsl TeJla ¥ BBIICISIEMOT0 UM
MIPU OXJIAXKICHUH
16 JlaGopatopHnas pabora "Onpeznenenue bubmuoreka [IOK
yIEeIbHON TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa 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
TIJIABJICHUS
19 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
YAEIbHOM TEIUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCALHSL. bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
71 napooOpazoBaHMsl U KOHJICHCALIUH. bubmuoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMoc(hepHOro JaBICHUS

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
"TerioBble aBiIeHUA. I3MeHEeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a83{2

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

Ypoxk-uccienopanue "IaeKTpU3aus Tl
WHIYKIWAEH U IIPU CONTPUKOCHOBEHNH"

31

B3aumopneicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DnexTpuueckoe nojie. HanpspkeHHOCTD
anekTpuyeckoro nosst. [puHnmn
CYIEPHO3ULMH FTEKTPUUECKUX MTOJIEN

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

33

Hocurenu snexTpuueckux 3apsiioB.




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
i ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIefcTBUS SJIEKTPUIECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 ANEKTPUYECKOTO MOJIsI HA IPOBOAHUKY U 1
JTUBJIEKTpUKN"
39 DNEeKTPUYECKHUM TOK B METaIIJIaX, )KUJKOCTAX bubnnorexa [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1erb U €€ COCTaBHbBIE YaCcTH
41 Cuna Toxka. JlabopaTtopHas pabora 0.5 bubnnorexa [JOK
"N3mepeHue 1 peryiupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. BonbTmerp.
42 Jlaboparopnas pabota "M3mepeHue u 0.5 bubmmorexa [IOK
patopHaip P ' https://m.edsoo.ru/ff0a%14
peryaupoBaHue HapsHKEHUS
43 CornpoTuBieHe MPOBOAHUKA. Y A€IBHOE bubnuoteka [JOK
COIIPOTHBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoteka [JOK
MPOBOJIHUKA OT €ro AJIUHBI, ILIOLaan https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOr0 CEUYEHUs U Marepuana”
45 3aBHCUMOCTb CHJIBI TOKA OT HAMPSHKEHUS. but6mmoreka [IOK




3akon OMa Jy1sl ydacTKa 1enu

https://m.edsoo.ru/ff0aa44a

JlabGopaTopHas pabora "VccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bubnunorexa LIOK

46
PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U NapajlieIbHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
43 CJIOXKEHUS HANPSHKEHUN TTPU bubmmoreka [JOK
I10CJIEI0BATENBHOM COCAUHEHUH NBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabota "IIpoBepka npaBuia
PaTOPHAZ p POBEpKa TP bubmuoreka [IOK
49 JUISL CWJIBI TOKA IIPH I1ApauIeIbHOM
" https://m.edsoo.ru/ff0aadle
COCIMHEHHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma bubnnorexa [JOK
JUIA pa3iInYHOrO 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
a00TBI U MOIIHOCTH YJIEKTPUUECKOr0 TOKA" https://m.edsoo.ru/ff0ab3e0
P P
DNEeKTPpUYECKHE IETH U MOTpeOuTenn
. bubmuoreka [{OK
53 aNeKTpuyeckoi sHepruu B ObiTy. KopoTkoe
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
AJIEKTPUYECKUM TOK"
55 KonTponbHas pabota mo Teme bubnmoreka [JOK




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

https://m.edsoo.ru/ff0abea8

56 IlocTosTHHBIE MAarHUTEI, KX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue nonei | bubnmoreka [JOK
IIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHOE mojie. MarHuTHOE 110JIe 3eMJTH U bubmuoreka [{OK
€ro 3HaYCHHE JIJIS )KU3HHA 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
MarHUTHOTO TOJIA Ha MPOBOJIHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSIHHOTO 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"
62 Omnbitel @apanest. 3aKOH IEKTPOMArHUTHON
naaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 ANEKTPUYECKON SHEPTrUuu. DINEKTPOCTAHIIUN
Ha BO300OHOBJISIEMBIX HCTOYHUKAX IHEPTUN
64 [ToaroroBka Kk KOHTPOILHOU paboTeE MO TeEMe
"DNeKTpUuYeCcKne U MarHUTHHIE SIBJICHUS"
65 KonrponsHas pabora no teme bubnuorexa [IOK

"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS"

https://m.edsoo.ru/ff0acb14




66 PeseprHbIitl ypok. Pabora ¢ TekcTamu mo | bubnmnoreka HOK
teme "TemioBble siBeHUs" 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 "MarauutHbie siBIICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KVIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bce
ro

KonTpoabu
ble paboThI

IIpakTuyec
KHe padoThl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MexaHu4eckoe
JIBUYKCHUE.
MarepuanbHas
TOYKa

Cucrema oTcyeTa.
OTHOCUTENBHOCTH
MEXaHHYECKOIO
JBYOKEHUS

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

PaBHomepHOE
MPSAMOJIMHEHHOE
JIBUYKEHUE

bu6mmoreka [IOK
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
IJIOCKOCTH "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
dbl18

CBoOomHoOe




nagcHue Tel.
OmnriTel ["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
bu6mmoreka [IOK
HrroToHa.
13 C https://m.edsoo.ru/ff0a
yIepro3uius <08)
in
Pemenne 3anau Ha bu6mmoreka [JOK
14 IIPUMEHEHHE https://m.edsoo.ru/ff0a
3axoHOB HrroToHa ebbc
bu6mmoreka [IOK
Cuna ynpyrocru.
15 https://m.edsoo.ru/ff0a
3axoH ['yka
eca2
Pemenue 3amgau no
16 teme «Cuia
YOPYTOCTHY
JlaGopaTopHas
pabora bubnnoreka [JOK
17 «Onpenenenue https://m.edsoo.ru/ff0a
’KECTKOCTU ee28
TIPYKUHBDY
bubmuorexa [JOK
18 Cuna tpenus https://m.edsoo.ru/ff0a
738
Pemenue 3amaq mo bubmuorexa [JOK
19 Teme «Cuiia https://m.edsoo.ru/ff0a

fa26




20

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

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

21

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

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

22

Cuna TSHKeCTH U
3aKOH BCEMUPHOTO
TSATOTEHHUSL.
Yckopenue
CBOOOIHOTO
nageHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
044

23

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

24

Pemenne 3amad mo
teme "Cuita
TSDKECTH U 3aKOH
BCEMHUPHOTO
TATOTEHHS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
£5£8

25

[IepBas
KOCMHYECKAs
CKOPOCTb.
Hesecomocts u
neperpy3ku

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
33¢c

26

PaBHOBecue
MaTepuaabHOU
TOYKHU.
AOBCOTIOTHO
TBEPAOE TEJIO.
PaBHOBecue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
fe36




TBEPIOTO TEJIA C
3aKpEIUIEHHON
OChIO BpalleHUs

MOMEHT CHIIEL.

27
LlenTp TsxecTn
Pemrenue 3amad mo
" bubmuoreka [JOK
TeMme "MomeHT
28 https://m.edsoo.ru/ff0b
cunsl. Llentp 02bd
TsDKEeCTH"
IToaroroBka x
KOHTPOJIBHOU
pabote 1mo Teme bubnnoreka [JOK
29 "MexaHnYeCcKOe https://m.edsoo.ru/ff0b
JIBIOKCHHUE. 0408
BsaumogeiicTBue
Ter"
KonTponbhas
pabora 1o Teme
" bu6mmoreka [IOK
MexaHuueckoe
30 https://m.edsoo.ru/ffOb
JBIDKEHHE.
N 06ec
BzaumopeiicTBue
Tea"
Nmnynsc Tena.
NmMmynbc cuisl.
3aK0oH COXpaHEHHUs bubnmnoreka [JOK
31 HMILYJIbCA. https://m.edsoo.ru/ffOb
Yupyroe u 07fa
HEynpyroe
B3aHMOJICHCTBHE
Pemenne 3amad mo
" bu6mmoreka [IOK
TeMe ""3aKoH
32 https://m.edsoo.ru/ff0b
COXpaHEHUs 096¢
uMmIyinbsca"
Ypok-
KOH(pepeHIUs
"PeakTHBHOE
33
JIBIDKECHUE B
MpUpoJie U
TeXHUKe"
MexaHnnueckast bu6mmorexa [IOK
34 pabota u https://m.edsoo.ru/ffOb
MOIITHOCTh 0a84




35

PaGota crisl
TAXKECTU, CUIIBL
YIIPYTOCTH M CHIIBI
TpPEeHHUs

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

36

JlaGopaTopHas
paborta
«Omnpenenenue
paboThI CHITBI
TPEHUS TIPU
paBHOMEPHOM
JBUKCHHUH TEJA 10
TOPU30HTAIILHOU
MTOBEPXHOCTU»

37

CBs13b 3HEPIUM U
paboTHI.
IloTeHnuansHas
SHEprus

38

Kunernueckas
sHeprus. Teopema
0 KHMHETHYECKOM
SHEPTUH

bu6mmorexa [IOK
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
XapaKTePUCTHKU

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

42

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

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

43

Maremarnueckuit
U NIPY>KUHHBIN
MasiTHUKH

44

Ypok-
Hccae0BaHNe

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




«3aBUCUMOCTD
neproja
Koeb0aHuii OT
JKECTKOCTH
MIPY>KUHBI U MACCHI
rpy3a»

45

[IpeBpaiienue
DHEPTUU IIpU
MCEXaHNYCCKUX
KoJeOaHusIX

46

JlaGopatopnas
pabora
«Onpenenenue
YaCTOTHI U
nepuozaa
KoseOaHuit
IPY>KUHHOTO
MasITHUKA

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

47

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

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

48

MexaHuueckKue
BoaHbI. CBOMCTBA
MEXaHUUYECKUX
BOJIH.
[IpononbHbIE N
MOTIEPEUHbIE
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
Y BbICOTA TOHA.
AKYyCTHYECKUI
pe30HaHC

51

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

52

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb
23ca

53

ITonroroBka K
KOHTPOJIBHON
pabote 1mo Teme
"3aKOHBI
COXpaHEHHUS.
MexaHuueckue
KoJIe0aHus U
BOJHBI"

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

54

KoHnTponbHas
pabota o Teme
"3aKOHBI
COXpaHEHUS.
MexanndecKue
KOJICOaHMS U
BOJHBI"

55

DNeKTPOMarHuTHO
e roJie.
DNEeKTPOMarHUTHBI
€ BOJTHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb
2abe

56

CaoiicTBa
ANEKTPOMATrHUTHBI
X BOJIH

57

Ypok-
KOH(EpeHIIHS

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




"[MIkana
3JEKTPOMAarHUTHBI
X BOJIH.
Hcnonn3oBanue
AJICKTPOMArHUTHBI
X BOJIH IJI
COTOBOM cBs3H"

2fe6

Ypok-
HcCcIe0BaHUE
"N3yuenue
CBONCTB bubnumoreka [IOK
58 3JIEKTPOMArHUTHBI https://m.edsoo.ru/ffOb
X BOJIH C 2cbe
TTOMOIIIBIO
MOOMJIBHOTO
tenedona”
Pemenue 3anay Ha
onpeeecHue
59 YaCTOTHI M JUTHHBI
3JIEKTPOMArHUTHO
1 BOJTHBI
DneKTpoMarHuTHa
s IPUPOJIA CBETA. bubnnoreka [JOK
60 CxopocTs cBeTa. https://m.edsoo.ru/ffOb
BonnoBsie 31d0
CBOKCTBA CBETA
Ucrounuku cBera.
IIpssmonuneitHOe bubnnorexka [JOK
61 pacrpocTpaHeHue https://m.edsoo.ru/ffOb
CBeTa. 3aTMEHUA 3658
Connua u Jlynst
3aKOH OTpaXKEHUS
cBeTa. 3epkaia.
bubmuorexa [JOK
Pemrenue 3agaq Ha
62 . https://m.edsoo.ru/ffOb
MIPUMEHEHH
P 38c4
3aKOHA OTPAXKEHUS
cBeTa
[Ipenomienue
bu6mmorexa [IOK
cBeTa. 3aKOH
63 https://m.edsoo.ru/ffOb
MIPETOMIICHUS
3aea
cBeTa
64 [TonHOE bubmuorexa [JOK




BHYTpEHHEE
OTpa)K€HUE CBETA.
Hcnonn3oBanne
IOJIHOTO
BHYTPEHHETO
OTpa)XEHUS B
OITHYECKHUX
CBETOBOJIaX

https://m.edsoo.ru/ffOb
3c5c¢

65

JlaGopaTopnas
paborta
"UccnenoBanue
3aBHCUMOCTH yTJjia
MIPEIOMIICHUS
CBETOBOTO JIy4a OT
yIJia aJieHusl Ha
rpanuiie "BO31yX-

crexiao""

66

Ypok-
KOH(pepeHIHS

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

67

JInH3EL
Onruueckas cuia
JTMH3EI

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

68

[TocTpoenne
M300pakeHH B
JIMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
444a

69

Jlaboparopnast
paborta
"Onpenenenune
(hoxycHOTO
paccTosHus U
ONITUYECKOU CHJIBI
cobOuparomeit
JUH3b!"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb
4206

70

Ypok-
KOH(epeHIHs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
Oa7e




"Onruueckue
JTUH30BBIC
npuoopsI"

71

['na3 kak
ONTUYECKas
cucrema. 3peHue

bubmuorexa [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

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

74

JlaGopaTopHas
pabota "OnbITHI
10 Pa3JI0KEHUIO
Oenoro ceera B
CIIEKTp H
BOCIPUSTHIO 1IBETA
MIPEeIMETOB MPHU UX
HaOII0ICHUNA
4yepes [IBETOBbIE
¢bunabTpel"

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

75

YPOoK-nIpaKTUKyM
"BoJIHOBEIE
CBOIICTBA CBeETA:
JUcTiepcus,
uHTepPepeHus u
mudpaxus”

76

OnEBITH
Pesepdopna u
TUTaHETapHAas
MOJ€ENb aTOMa

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
12a8

77

IToctynatsl bopa.
Mogens atoma
bopa




Hcnyckanue u
IIOTJIOLIECHUE CBETA

bubmuoreka [JOK

78 atoMoM. KBaHTEL https://m.edsoo.ru/ffOc
JIuHeluaThle 144c¢
CIEKTPHI
Y PpOoK-IIPpaKTHK
" P P ™ bubmuorexa [JOK
HaOmronenune
79 https://m.edsoo.ru/ff0c
CIEKTPOB 1550
ucryckanus'" -
bubmuorexa [JOK
PagnoakTHBHOCTE
80 N https://m.edsoo.ru/ffOc
" €€ BUJIBI 1672
Crpoenue
bubmuorexa [JOK
aTOMHOTO si/Ipa.
81 https://m.edsoo.ru/ffOc
Hyxnonnas
18ac
MOJEIb
PannoaxkTuBHBIE bu6mmorexa [IOK
82 MPEBPAILICHHUS. https://m.edsoo.ru/ffOc
M3oTomnsl. lal4
Ilepuon
oJypacraja.
P bu6mmorexa [IOK
Pemrenue 3anad 1o
83 https://m.edsoo.ru/ffOc
TEME:
1b4a
"PagnoakTUBHBIE
npeBpatieHus’"
Ypok-
KOH(pepeHIHs
"PagnoakTrBHBIE bu6mmoreka [IOK
84 U3JIy4CHUS B https://m.edsoo.ru/ffOc
npupoze, 2126
MEIHIINHE,
TeXHUKE"
SnepHble peakuun.
3aKOHBI bubmuorexa [JOK
85 COXpaHEHUS https://m.edsoo.ru/ff0c
3apsI0BOTO U 1c58
MacCOBOT'0 YHCE
DHeprus CBs3u
bu6mmorexa [IOK
ATOMHBIX SIJEP.
86 https://m.edsoo.ru/ff0c
CBs3b MacChl
1d7a
SHEPIUU —=
87 Pemtenue 3agad 1o




Teme "SnepHbie
peakuuun"

88

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

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

89

Ypok-
KOH(EepeHIIHS
"SAnepuas
JHEPreTHKA.
HecTBus
PaIMOAKTUBHBIX
W3IIy4eHUH Ha
KUBBIC
OpraHu3mbl"

90

IloaroroBka k
KOHTPOJIbHOM
pabote 1mo Teme
"DJIeKTPOMarHuTH
o€ ToJe.
DNeKTPOMarHUTHBI
€ BOJIHBI.
KBanTOBBIE
siBJIeHUS "

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

91

KoHnTponbHas
pabota o Teme
"DNeKTpOMarHuTH
o€ ToJe.
DNeKTPOMarHUTHBI
€ BOJIHBI.
KBaHTOBBIE
ABJICHNA"

92

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

TEI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
245a

93

[ToBTOpEHME,
00o001IEeHNE.
Pemenue

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




pacyeTHBIX U
Ka4eCTBEHHBIX
3a7a4 I10 TeMe

"TermioBbIe
npouecch”
[ToBTOpEHME,
00o01IeHNE.
Pemtenue
pacCyCTHBIX U bubmuoreka [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.
bubmuorexa [JOK
JlaGopaTopHsbie
95 5 https://m.edsoo.ru/ffOc
paboTHI IO KypCy 2652
"CBeTOBEIE
sBJIEHUS"
[ToBTOpEHME,
00001IEeHNKE.
bu6mmoreka [IOK
PaOora ¢ TekcTamu
96 " https://m.edsoo.ru/ffOc
o TeMe ""3aKOHEBI
2d6a
COXpaHEHUs B
MmexaHuke"
[ToBTOpEHME,
00o01IeHNE.
bu6mmoreka [JOK
Pabota ¢ Tekcramu
97 https://m.edsoo.ru/ffOc
10 TEME
2e82
"Konebanus u
BOJTHEI"
[ToBTOpEHME,
00001IEeHNE.
bu6mmorexa [IOK
Pabora ¢ Tekctamu
98 o T https://m.edsoo.ru/ff0c
0 Teme 3044
"CBeTOBEIE
aBiIeHU"
IToBTOpCHME,
99 P

00o01IeHNE.




PaGora ¢ Tekcramu

0 TEME
"KBanToBas u
sanepHas pusuka'

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

99

27
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