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MNOACHUTEJIBHASA 3AIINCKA

KoppekimonHo-pa3BuBaroiiiasi HampaBjI€HHOCTb 00yUEHUS.

B yueGHOM mpoliecce YUYMTHIBAIOTCS OCOOCHHOCTH PEUYEBOTO U
MICUXUYECKOTO PAa3BUTUS OOYYAIOIIMXCS, HA KAXKIOM YPOKE HUCIOJIb3YIOTCS
3aaHusi, OO0ECHeYMBAIOIIMEe MaKCUMalIbHO d3(PQPEKTUBHOE BOCIPUSATHE
TEKCTOBOW MH(OPMAIIMK U HHOTO y4eOHOTO MaTepurara.

Bonpiioe BHMMaHHWE OTBOJUTCS MPaKkTUYECKHM padoTam. OTO gaer
BO3MOKHOCTh (HOpPMUPOBATh y OOYYAIOIIMXCS CIENUaIbHbIE MPEAMETHBIC
yMeHus. YacTh MpakTUYeCKuX pabOT MPOBOAATCS Kak oOydaromiue, TO eCTh
HarpaBjeHbl Ha (POPMHUPOBAHUE MEPBOHAYAIBHBIX YMEHUN U HE TpeOyromue
ounieHuBaHusA. [IpakTudeckue pabOTBI CIOyKaT HE TOJIBKO CPEICTBOM
3aKpeIUIeHUs] YMEHUN W HaBBIKOB, HO TaKXe IO3BOJSIOT KOHTPOJIUPOBATH
Ka4ecTBO UX CPOPMHUPOBAHHOCTH.

[TpakTuueckue paboThl CIIOCOOCTBYIOT (POPMUPOBAHUIO TeOTpahUISCKIX
YMEHUH B XOJI€ UX BBITIOJHEHUA. YUUTEIb UMEET IIPABO BEIOMPATH KOJUIECTBO
U XapaKTep MPAKTUYECKUX PAOOT I JOCTUKEHUS INITAHUPYEMBIX PE3yJIbTaTOB.

AJnanranus mporpamMmbl JUIsi 00y4aronuXxcsi ¢ TSXKEIbIMUA HAPYIIEHUSIMU
peUH 3aKIII0YAETCS B CIEIYIOIIEM:

[ mcronp30BaHME CHENHMATBHBIX METOAMYECKUX MPUEMOB MPHU paboTe C
TEKCTaMH (KOMMEHTUPOBAHHE, cXeMaTH3anus, aIaTUPOBAHHOE
CTPYKTYPUPOBAHHE U JIPYTHE);

(1 uHauBMAyanu3auus  oOydeHus  (moMmoIlb  OOydYaroluMmcs,
UCIIOJIb30BAaHUE WHJWBHUAYAIM3UPOBAHHBIX pAa3TaTOYHBIX MaTEpUAIOB U
Jpyroe);

[} cmenuanpHBIM OTOOpP Marepuana IJisi YpOKa W JOMAIIHUX 3aJaHui
(ymMeHbIIEHHE 00beMa aHAJIOTMYHBIX 3aJaHuil M TOoA00p Pa3HOIUIAHOBBIX
3aJlaHUi).

[TnanupyemMblie pe3ysbTaThl OCBOeHUs yueOHoro npeamera "['eorpadus"
Ha ypOBHE OCHOBHOTO 00111ero oopazoBanusa coorseTcTBytoT @OOIT OOO.

[IpeameTHBIE pe3yabTAThI MPETyCMATPUBAIOT YUET CHEIU(UKI PEUIECBOTO
Pa3BUTHS W TMPEIYyCMATPUBAIOT HAIMYHUE CTPYKTYPHUPYIOUIEH MOMOINU TpHU
paboTe ¢ TEeKCTaMu, B YaCTHOCTH, WMCIOJb30BAHHME 3aJaHHBIX IIJIAHOB TIPH
nepeckasax M COCTaBJICHHUM COOCTBEHHBIX TEKCTOB, aJITOPUTMOB aHAIM3a
MaTepuana yuyeOHHKa M JAPYTUX JOTOJHUTEIbHBIX MAaTepHalioB, MOATAITHYIO
0TpaboTKy Teorpaduyeckoil TEPMHHOJIOTHH, TPEABAPUTEIHHOIO aHAIN3a,
KOJUICKTUBHYIO pa0OTy NP CO3/IaHUM MIPEe3eHTaIH, pedepaToB, 0OCOOCHHO Ha
HAYaJbHBIX 3Tarax 00y4YeHHs Ha YPOBHE OCHOBHOM IITKOJIBI.



OnTuManabHBIC YCIOBHS JIJII OpPTaHU3AINH JIEATETLHOCTH 00YUYaIOIUXCs
Ha YpOKE 3aKJI0YaeTcs B:

- palMoOHANIBHON JO3UPOBKE HA YPOKE CoJiepKaHUsl yueOHOro MaTepuarna;

- BBIOOpE LIEJU U CPEJICTB €€ JOCTUKEHNUS;

- PEryJIMpOBaHUE AECUCTBUN YUCHUKOB;

- OOy>KJIeHne 00yJaroNIMXCsl K AeSITEIbHOCTH Ha YPOKE;

- pa3BUTHE UHTEPECA K YPOKY;

- YepeI0BaHKE TPyJa U OT/bIXA.

BaxxHoe KOppEeKIMOHHOE 3HadYeHHe Mpolecca OOydeHUsT COCTOUT B
BBISIBJICHUM M Yy4Y€Te HEPEaM30BaHHBIX I103HABATEIbHBIX BO3MOKHOCTEH
yuamuxcsi. M3-3a HepaBHOMEPHOW JEATEIbHOCTH OOyYaroMIMXCS Ha YpOKe
OTPOMHOE 3HAYEHHE MJisi y4uTesid UMeeT 3HaHue (a3 paboTocrnocoOHOCTH
ydyeHuKa. Y ydeHUKa ¢ OCOOCHHBIMH OOpa3oBaTEIbHBIMU OCOOCHHOCTSIMU
CIMINIKOM pacTsHyTa (a3a TOHMKEHHOW padoTrocmocoOHOCTH, a (a3za
MOBBIIEHHOM  CWJIbHO  COKpamieHa. @a3za  BTOPUYHOIO  CHUKEHMUS
PaboTOCTIOCOOHOCTH HACTYIIAET MPEIKISBPEMEHHO.

[Iporpamma 1o ¢u3mMke Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIOXKCHMM M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTpaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ y4€ToM penepanbHOi paboueld mporpaMMbl BOCIUTaAHUS U
Konuenuuu npenogaBanust yueOHoro npeamera « Duznkay.

Conepxkanne mporpaMmbl 1Mo (GU3MKE HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH OOYYaIOIIMXCS W OPraHU3alMI0 H3y4YeHUs
GU3UKN Ha JAESATEIbHOCTHOM ocHOBe. B mporpamme mo (u3uKe yUYUTBHIBAIOTCS
BO3MOXKHOCTH YydeOHOro mpeamera B peanmzaiuu TpedoBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOTI'0 00I1Iero 00pa3oBaHusl.

[Iporpamma o gu3uke ycTaHaBIMBAET pacipenesieHne ydeOHoro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEI0BATEILHOCTh
U3YUYCHUS] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUSl MPEIMETHOTO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOIINXCsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa ¢ IEIbIO OKa3aHUS METOIUYECKOM
MIOMOIIY YYUTEIIO B CO3/IaHUU paboveil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

duznka SBISETCS CUCTEMOOOPA3YIOITUM JIJIST €CTECTBEHHO-HAYYHBIX YUSOHBIX
IPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3ydyaeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMUEH U pu3ndeckoi reorpadueii, BHOCUT
BKJIa]l B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, MPEIOCTABISAET HanOojee SICHBbIC



o0Opa3ipl MPUMEHEHUS! HAyYHOr0 METOJa MO3HaHMs, TO €CTh CIoco0a MOMyuYeHus
JOCTOBEPHBIX 3HAHUU O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro oO0pa3oBaHUsI B CTPYKType OOIIETro
o0pa3oBaHusl COCTOMT B (OPMUPOBAHUU ECTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe Y 00yUarouuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEAINOJaracT OBJIAJICHUE
CIICIYIOIUMHA KOMITIETEHTHOCTSIMHU, XapaKTePU3YIOINIMMH €CTeCTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTDH SABJICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e HHTEpPIPETHPOBATH  JAaHHbIE W  MCHOJb30BaThb  HAy4YHbIE
JI0Ka3aTeNbCTBA JUIsl TOJIyYE€HUS BHIBOJIOB.

Ilenmn w3ydeHuss (U3UKA HA YPOBHE OCHOBHOTO 0OIIET0 0Opa3oBaHUS
omnpenenensl B Konuenmuu mnpemnogaBaHus ydeOHoro mpenmera «Dusmkay B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoii @exepanuu, pean3yrONINX
OCHOBHBbIE  00I11€00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEPKAEHHONW pelleHueM
Konnernn Munucrepcrsa npocsemienns Poccuiickoit @enepanunu (mpoToKos ot 3
nexadps 2019 r. Ne [1K-4BH).

Heau usyyeHust pU3NKU:

e IpHOOpETEHUE HUHTEpeca W CTpPeMJICHUS OOYyYaloIIUXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE HUX HHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUIN O HAYYHOM METOJIE MO3HaHUs U (HPOPMUPOBAHHE
UCCJIEIOBATENICKOI'O OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa U3yueHHUsI OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue mNpenCcTaBICHUNA O pONM (PU3MKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuiein
npodecCHOHAIBHON JesATEIbHOCTH, CBI3aHHON ¢ (PU3MKOMU, MOJArOTOBKA K
JanbHEHIIeMy 00y4eHHUIO B 3TOM HalpaBIICHUH.

JlocTxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO

o0111ero o0pa3oBaHus 0OECIIEUNBAETCS PEIICHUEM CIICTYIONMINX 3a/1a4.

e IMpuOOpeTeHHWe 3HAHUKW O JUCKPETHOM CTPOCHMM  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKMX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

e TMpUOOpPETEHNE YMEHHH OMUCHIBATh U OOBACHATH (PU3NUYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJTYYEHHBIX 3HAHUH;



e OCBOCHHE METOJIOB pEHICHUS TMPOCTEHIHMX pacu€THBIX 3a7a4 ¢
UCIIOJIb30BaHUEM buzngecKux MOJICTICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHUU HAONIOAATH MPUPOHBIC SIBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI ¥ JKCHEPUMEHTAIbHBIE HUCCIEIOBAaHUS C
UCITOJIb30BAaHUEM U3MEPUTEILHBIX TPHOOPOB;

e OCBOEHHE NPHUEMOB paboThl ¢ MHPOpMaLUE (PUINYECKOTO COMepKaHUs,
BKJIIOYast THGOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHATHU3 U
KPUTHUYECKOE OIICHHUBaHWE WH(OPMAITIH;

e 3HAKOMCTBO cO c(epamu npodecCuoHATBHOMN IeITEIHbHOCTH, CBI3aHHBIMU
Cc (U3MKOH, M COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBaHHBIMH Ha
JOCTIKCHUSIX (PU3UYECKON HAYKH.

Ha usyuenne ¢usuku (0a30BbIii YypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHust OTBOAUTCA 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HEJENIO), B 8
Kjacce — 68 yacoB (2 yaca B HeAemo), B 9 kiacce — 102 gaca (3 4aca B HEZIEIHO).

[Ipennaraemelii B mporpamMme 1o (pU3UKe MepeueHb J1abopaTOpHBIX PaboT U
OTIBITOB HOCUT PEKOMEH IaTEIbHBIN XapaKTep, YUUTEIb JIeJIaeT BHIOOP MPOBEIACHUS
7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
oOy4Jaronnxcsi, CucKa 3KCIEPUMEHTAIbHBIX 33JaHHi, MpeyiaraéMblX B paMKax
OCHOBHOT'O I'OCYJIapCTBEHHOT'0 AK3aMeHa 1o (pu3uke.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY KAaIOLIEero Mupa.

®usuka — Hayka o npupoze. fABnenHus npuponabl. OuU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, DIICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznueckre BeaMuMHbL. M3mepeHue ¢uznueckux BelnyuH. Dusznueckue
npu6Oopsl. [lorpenHocts u3mMepenuii. MexiyHapoaHasi CUCTeMa €IUHMUII.

Kak ¢u3uka u Jpyrue ecCTECTBEHHbIE HAyKd HW3Yy4alOT MPUPOLY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJICHHE, MOCTaHOBKA HAyYHOTO
BOIIPOCA, BBIIBIXKEHHE THUIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIeCKuX SIBICHHUIA C TIOMOIIBIO MOJIETICH.

Jlemoncmpayuu.

1. MexaHW4YeCcKUe, TEIUIOBbIE, DIECKTPUUYECKHWE, MAarHuTHbIC, CBETOBBIC

SIBJICHUSL.
2. ®Ousnveckue MpUOOPHI M MPOLEeIypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM H
U (ppoBBIM IPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpejeneHne EHbI AeEHUS MIKATBl U3MEPUTEIBHOTO MPUOOpa.
2. H3MepeHue pacCTOSHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeA.
4. OnpeneneHue pa3MepPOB MalbIX TEN.
5. W3mepeHue TemmepaTypbl IPU HNOMOIIHM KUAKOCTHOIO TEPMOMETpPA H
JaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE THIIOTE3bI: JAJBHOCTH IOJIETA
HIapuKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paspneu 2. IlepBoHayajibHbIe CBEACHHS O CTPOCHHMH BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIB>kenue dacTul BemiecTBa. CBS3b CKOPOCTH JIBUXKEHHUSI YaCTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelictBue yacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, JKUJIKOCTENM M TBEPIBIX
(kpucTammyecknx) Tesl. B3auMocBs3b MEXKIy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpauuu.

1. HaOmronenue OpOyHOBCKOTO ABHKECHUS.



2. Habmonenue nuddysumn.
3. HaOmonenue  siBmeHuid,  OOBACHAIOIIMXCS ~ MPUTSHKEHUEM  WJIHU
OTTAJIKNBAaHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aTroMa METOAOM psioB  (C  UCIHOJIb30BaHUEM

dotorpaduii).
2. OnbIThI IO HAOJIIOICHUIO TETIOBOTO PaCIIMPEHUS ra30B.
3. OmnbIThI 1O 0OHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MIPUTSAKEHUSI.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.
MexaHnueckoe JBHKEHUME. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SIBneHue uHepuMH. 3aKOH WHEpUUU. B3anmopneicTBHe Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBHXEHHs Tel. Macca Kak Mepa HWHEPTHOCTH Telna.
[ImotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
0o0BEMa BelecTna.
Cuna Kak xapakTepuCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. I3mepeHune cuibl ¢ IOMOIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS M CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Heecomocts. CnoxxeHue
CHUJI, HaPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHKe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. Halnrogenme MexaHHMYECKOTO JIBHXKEHHUS TeTa.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnroneHue siBI€HUS UHEPLIUH.
4. HaGmroneHue u3MeHEHUs CKOPOCTH MPU B3aUMOJICUCTBUU TEJL.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEIL
6. CnoxkeHue CuJj, HalpaBJIECHHbBIX MO OJJHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMS! (IIapUKa B KUIAKOCTH,
MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OmnpeneneHue CpeaHE CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa IO
HAaKJIOHHOU IIOCKOCTH.
OrnpenenenHre MIOTHOCTU TBEPIOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OnsbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB.



HaBnenue. CriocoObl YMEHBITICHUSI ¥ YBEITMYCHUS NlaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH [lackans. IIHeBmaTnueckue
MalIMHbBl. 3aBUCUMOCTh JaBJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTtmyeckuit
napanokc. Coobmaromuecs cocybl. [ napaBmuyecKkue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3ayHON oOonouku 3emiu. Onbit Toppuuemu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.

[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.
JlelicTBUE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas

(apxumenoBa) cwia. 3akoH Apxumena. [naanue ten.Bo3gyxomnnaBanue.
Hemoncmpauuu.

S A T o

~

3aBUCUMOCTH JAABJICHUS ra3a OT TeMIEPATypPHI.

[Tepenaua naBiieHUS JKUAKOCTHIO U TA30M.

Coobmaromuecst Cocyabl.

I'mppaBnuueckuii mpecc.

[IposiBnenue aecTBust aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJTBI OT 00bEMa MOTPYKEHHOM YacTh Tea
Y TUIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKUBAKOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

Y ciioBue miaBaHus TEI: INIABAHUE WIN NOTPYKEHUE TEN B 3aBUCHMOCTH OT
COOTHOIIEHHUS TIJIOTHOCTEN Tela U KUJIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B
YKUAJIKOCTh YaCTH TeJa.

OnpeneneHve  BBITAJKUBAIOIIEW  CHJIbI, JCHUCTBYIOIIEH Ha  TeEJo,
NOTPYXEHHOE B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEMCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIWE 3aBUCHMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh
YaCTH TeJa U OT INIOTHOCTH JKUIKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
ONpEeACIICHUE €€ TPY30MOABEMHOCTH.

Pa3zpnen S. PaGoTra 1 MOIIHOCTB. JHEpPrusi.
Mexanunueckas paboTta. MoOIIIHOCTb.
[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

PaBHOBCCHA pbIdara. HpI/IMeHeHI/IG I[MpaBHJIa PaBHOBCCHA pbldara K 6J]0Ky. «3010TO0¢C



npasuio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.
Mexanuueckas dHeprusa. KuHeTtmueckas ¢ TOTEHIMAIbHAs DSHEPrusl.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPIrUH B MEXAHUKE.
Jemoncmpayuu.
1. ITpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie padbomost u onvimet.
1. Omnpenenenne pabOTHI CUITBI TPEHUS TP PABHOMEPHOM JBMIKEHUU TeJIa 0
TOPU30HTAIBLHOW MOBEPXHOCTH.

2. HccnenoBaHue yciaoBUM paBHOBECHS pblUara.
N3zmepenne KIIJl HaKIIOHHON NIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.

8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHS
BelllecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPXKIAIOUIUE
OCHOBHBIE TTOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOro, JKUJAKOTO U Ta3000pa3HOTO COCTOSIHUN BEIECTBa.
Kpucrannmaeckue n amopgubie Tena. OObsICHEHHE CBONCTB Ta3oB, KUJIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUN MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU.
CmaurBaHK€E U KanWJUISIPHBIC ABJIEHUS. TEIIoBOe paclIMpeHre U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
gacTull. BuyTpeHnsisi sHeprusi. CrnocoObl HW3MEHEHUS BHYTPEHHEH JHEPruu:
TeIIonepeaaya u CoBepiieHue padotsl. Buabl Termonepeaadn: TeIIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBmenue wu
OTBEP/ICBAHHE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA I[UIABJICHUS.
[TapoobOpazoBanue u koHjaeHcauus. Mcmapenue. Kumenue. YnuenbHas Termiora
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEpaTypbl KHUIIEHUS OT aTrMochepHOro
JIaBJICHUSL.

BrnaxnocTts BO3ayXa.

DHeprus TOIUIMBA. Y IeJbHAs TEeIJIOTa CTOPaHUSL.

[Tpuntuner paboter TeroBeix aurarenedt KIIJ[ temmoBoro ppurarens.
TeruioBble IBUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAHEHUS ¥ IPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Jemoncmpauuu.
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10.
11.
12.
13.

Habmonenne 6poyHOBCKOTO ABHIKEHUS.

Habmonenue nuddysun.

Habmronenue siBlieHU cMayuBaHUS U KaMWUISPHBIX SIBICHUM.
Habmronenue TenaoBoro pacimpeHus Tedl.

N3MeHeHne naBiieHHs Ta3a MpU M3MEHEHUH 00bEMa M HArpeBaHUU WU
OXJIAXKICHUH.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Buasl Tenonepenayu.

OxnaxaeHue IMpu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHur padoThl BHEITHUMHU CHUJIAMH.
CpaBHEeHUE TEIIOEMKOCTEN PA3IMYHBIX BEIIECTB.
HaOmronenune kumeHus..

HabmroneHnune nocTostHCTBa TeMIepaTyphl IPH TIaBJICHUU.
Moienu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ICUCTBUS CHII MOJICKYJIIPHOTO MPUTSKCHUS.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbITHl MO HAONIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEU U
TBEPABIX TEIL.

Ornpenenenye JaBJICHUS BO3IyXa B OaJUIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh [aBJIEHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIKICHHUS.

[IpoBepka rumnoTe3sl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHIKOCTH
B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmtonenne wu3MeHEHUsI BHYTPEHHEH JHEpPruM Tejla B pe3yJbTare
Terionepeaayy U paboThl BHEIIHUX CHUJL.

HccnenoBanue sBICHUS TEMIOOOMEHA IMPU CMEIIMBAHUM XOJOJHOW U
ropsiuYer BOJBIL.

OnpeneneHrne  KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOrO  BOJOW  MpH
TEII000MEHE C HarpeThIM METAJUIMUECKUM LIHJIMHIPOM.

OnpeneneHue yaeabHON TEMITOEMKOCTH BEILIECTBRA.

UccnenoBanue mpouecca uCapeHusl.

Onpenenenre OTHOCUTEILHOW BIAXXHOCTH BO3/1yXa.

Onpenenenre yaeabHON TEMIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. JjekTpudecKkue 1 MarHuTHbIE SIBJICHMS.
OnexkTpu3aums Tenl. J[Ba poaa dIEKTpUYECKUX 3apsioB. BzaummonenicTBue
3apspkeHHbIX  Ted. 3akoH KysoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS

3aPAKCHHBIX TCJI OT BCJIMYMUHBI 3apAI0B U PACCTOAHUSA MCIKIAY TCHaMI/I).



Onextpuyeckoe nose. Hanpsok€HHOCTh 3nexkTpuueckoro mnosst. IlpuHumn
CYNEPIIO3ULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snmekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W JUANEKTPUKU. 3aKOH  COXpPaHECHUS
JJIEKTPUYECKOTO 3apsija.

DIJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAaHHUS JJIEKTPUYECKOTO TOKAa.
HNctounukn mocTOSsHHOrO TOKa. JIEMCTBUSI AIEKTPUUYECKOTO ToOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUYECKUI TOK B JKUJIKOCTSIX M ras3ax.

Onektpudeckass uenb. Cuna  Toka.  DJIEKTPUUECKOE  HAIMPSKEHHUE.
ConpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
1U1s yyacTka nend. [locnegoBaTenpHoe U MapaiiebHOE COEAUHEHNE ITPOBOJHUKOB.

PaGota um MomHOCTE dyeKTpuuecKoro Toka. 3akoH Jlxoyms—JIeHa.
DNEeKTpUYECKHUE LENU U MOTPEOUTENH dIEKTPUUECKOM aHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHBIE MarHUTHL. B3anmoneicTBuE NOCTOSIHHBIX MAarHUTOB. MarauTHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe Il KU3HH Ha 3emuie. OnbIT
Opcrena. MarauTHOE 1OJIE€ ANEKTPUIECKOTO TOKA. [ [puMeHeHne aneKTpOMarHuToB
B TEXHUKE. J[€MCTBHE MarHUTHOTO NOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSIHHOTO  TOKa. VICnoib30BaHHWE  3JIEKTPOJBUTATENE B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OmnsiTel @apanes. SBieHne 3meKTpoMarHuTHOW MHAYyKUuu. [Ipasuiio Jlenna.
DIIEKTPOreHepaTop. CriocoOb1 MTOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEeKTPOCTAHIIMN Ha BO30OHOBIIIEMbBIX HCTOYHUKAX YHEPTHU.

Hemoncmpauuu.

DIIeKTpU3aLUS TEN.
JIBa poaa 3JIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBHE 3apSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE AIEKTPOCKOTA.
DnekTpocTaTu4ecKast UHAYKIUS.
3aKOH COXPAHEHUS JIEKTPUUECKUX 3apsI0B.
[IpoBOOHUKYN M AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHnKM MTOCTOSAHHOTO TOKA.
JIelicTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B KUJKOCTH.
. 'a30BbIM pa3psn.
. I3mepeHne cuibl TOKa aMIepMeETPOM.
. I3MepeHune 3JIeKTPUIECKOr0 HANPSKEHUS BOJIBTMETPOM.
. PeoctaT u marazus cONpOTHUBIICHHIA.
. B3aumoencTBue MoCTOAHHBIX MarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MarHUTA.
MoaennpoBaHre€ MarHUTHBIX MMOJIEW MOCTOSTHHBIX MATHUTOB.
OnsiT Dpcrena.

MarauTHoOE€ MoJjie TOKa. DJIEKTPOMArHuT.

JlericTBME MarHUTHOTO TI0JISI HA MIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.

HccnenoBanue sABiaeHUS 3IEKTPOMATHUTHON UHAYKIIHH.

Onsitel apapes.

3aBUCUMOCTh HaIpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomout u onvimet.

1.

AN S

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIOACHUIO AJIEKTPU3AIMU Tel MHAYKIUEH U TpHu
CONPUKOCHOBEHHH.

UccnenoBanne AeHCTBUS DJIEKTPUYECKOTO MO HA MPOBOJAHHUKU U
JTUBJIEKTPUKHU.

CoOopka u npoBepka padbOoThI ANEKTPUUECKON 1IEMH MOCTOSIHHOTO TOKA.
N3mepenue u peryaupoBaHUe CHIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPsHKEHUS.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MAYILIETO 4€pe3 PE3UCTOp, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro [JIWHBI, I[UIOWAAM ONEPEYHOrO
CEUYEHUs U MaTepHaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSKEHUN TMPU TOCIEA0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna Uisi CWIBI TOKa MPHU MapauieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpexenenre padOTHI IEKTPUYECKOTO TOKA, UAYILIETO YEPE3 PEIUCTOP.
Ompeznenenre MOIIHOCTH DJIEKTPUYECKOIO TOKA, BBIAEISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JAMIIOUYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBareits.

HccnenoBanne MarHMTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MATHUTOB.
N3ydeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00bEAMHEHUHN
U pa3/elICHUH.

UccnenoBanue aeicTBUS 3JIEKTPUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.



17. OOBITBHL, JAEMOHCTPUPYIOMIME 3aBUCUMOCTb CHJIbl  B3aWMOJICHCTBUS
KaTyIIKH C TOKOM M MAarHUTa OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYIIKE.

18. M3yueHue nelCTBUSI MAarHUTHOTO TMOJI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue u uzyueHue padoThl AJIEKTPOBUTATENS.

20. U3mepenue KII/I anekTpoaBuraTreibHON yCTaHOBKH.

21. OnbITBI IO  HMCCHEAOBAHUIO SABJIEHUS DJICKTPOMATHUTHONW WHIYKIUU:
WCCIICIOBAHUE HW3MEHEHUW 3HAYEHHUS W HANpPaBICHUS HHIYKIIMOHHOIO
TOKa.

9 KIIACC

Pa3znes 8. MexaHuveckue siBJICHUs.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpSMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsMonuHeiiHoe nBrkeHne. CpenHsss 1 MIHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBH)KCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe naBMkeHue. (CBoOOaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE ABMKEeHHE MO OKpyXHOCTH. llepuon u yvactora obOparieHus.
JIuneriHasg v yrioBast CKOPOCTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

ITepseiii 3akoH HeroroHa. Bropoii 3akoH Herotona. Tperuii 3akoH HerotoHa.
[IpuHUKD Cynepno3uuyu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOIbXKEHUS, CUIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOTO
najeHus. J[Buxenue miaanetr Bokpyr Comnnua. IlepBasi kocmuyeckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpPAOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIJIEHHON OCBIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbc tena. 3menenue nmnylibea. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBUKEHUE.

Mexanuyeckass paboTa W MOILIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b sHepruu u padothl. [loTeHnanpHas 3Heprus Teina, MOJHSATOTO HaJl
ITOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JHEPrUU. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIuM.

Hemoncmpauuu.

1. HaOnroneHue MeXaHMUECKOro JBHKEHHUS T€Ja OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHeHue TyTed M TPACKTOPUM IBHKEHHUS OJIHOTO W TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUKEHUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue ABM>KEHUS Tesa MO OKPY>KHOCTH.

Habntonenue MexaHM4eCKuX SIBICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOpPEHHs Tela OT MAaccChl Tella U JIEUCTBYIOIIEH Ha HEro
CHJIBL.

HaGntonenue paBeHCTBa CUIT TPU B3aMMOJIEUCTBUU TEJL.

N3meHnenue Beca Teia pu yCKOPEHHOM JBHKCHUHU.

[Iepenaua nmmnyJibca mpy B3aMMOAEHCTBUHN TEIL.

[IpeoOpa3zoBaHus S3HEPTUU NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMIyJIbCa IPU HEYNIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHne UMITyJIbCca ITPH a0COIIOTHO YIPYTOM B3aMMOCHCTBUH.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU TPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JIBH>)KECHUU TeJla MO ACHCTBUEM
IIPYKUHBL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTpynpoBanne TpakTa Mg pa3roHa M JAJIbHEUIIETO PABHOMEPHOIO
JBH>KCHUS IIAPUKA WA TEJIEKKH.

Onpenenenrue cpeaHell CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JBHXKCHHS
IapyKa 1o HaKJIOHHOM MJIOCKOCTH.

Ornpenenenre YCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOU TTIOCKOCTH.

Uccnenoanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 Ha4YallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JABUXKEHUU O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCA KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBL.

Onpenenenre padOThl CUJIBI TPEHUSI P PABHOMEPHOM JBUKCHHUU TeJIa M0
TOPU30HTAIBHON TOBEPXHOCTH.



10. OnpesienieHne  pabOThI  CHJIBI  yIPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

11. MI3ydeHue 3akoHa COXPAHEHUS YSHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA W BOJIHEI.

Koneb6arenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUIUTyAa. MarteMaTu4ecKuil U NPy >XKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPruu MpH KoJjaeOaTeIbHOM JABUKESHUH.

3aryxatouue  koneOanus.  BwiHyxkaeHHole — konebanus.  Pe3onanc.
Mexanunueckue BodHBL CBolicTBa MeXxaHW4Yeckux BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBIL. [[MMHA BOJHBI H CKOPOCTh €€ pacnpoCTPAHEHUS.
MexaHuueckre BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u

yIbTPa3BYK.
Jlemoncmpayuu.
1. HaGmronenue koieOaHuil Tea Moa ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIIPYTOCTH.
2. HaGnronenue kosiebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOnroneHue BBIHYKIEHHBIX KOJICOAHUN U pe3oHaHca.
4. PacmpocTpaHeHHe MPO0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH ).
5. HalGmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE3OHAHC.

Jlabopamopnwie padbomosl u onvimot.
1. OmpesneneHue dYacTOThl M TepHoJa KoJeOaHWl MaTeMaTU4ecKOro
MasTHUKA.
2. OmnpeneneHue 4acTOThI M NEPHOJA KOJI€OaHUN MTPYKUHHOIO MasgTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH MepHOAa KOeOaHU MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJebaHWil rpysa, MOJABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwuid
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3aMepenue yckopeHusi CBOOOAHOIO MaJIEHHUS.
Pa3znesn 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJNEKTPOMAarHuTHele  BOJIHBL — (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »nekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.



DnekTpoMaruuTHas npupoja csera. CkopocTh cBeTa. BosiHOBBIE CBOiCTBa
CBETa.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. H3ydyeHue CBONCTB SJEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€e SIBJIEHHS.

JlyueBas  mogmenb  cBera.  HMcrounumkm — cBera.  [IpsAmosnmHeiHOE
pacnpoctpaneHue cBera. 3atMenuss ConHua u JIynsl. Otpaxkenne cBera.llnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHust cBeta. [lomHoe BHYTpeHHee
OTpak€HHe cBeTa. VICmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xox myuent B iuH3ze. OnTudeckas cucrema gotoarapaTta, MUKpOCKOTa
U Teneckorna. ['na3 kak ontudeckas cucrema. bim3opykocTs U JaabHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. Omnbitel HbrlotoHa. CroxkeHue
CIIEKTpaJIbHBIX UBETOB. J(Kcniepcusi cBera.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n300pa>keHU B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

Onrtuyeckuid CBETOBOI.

XoJ aydel B coOUparoIiet JIuH3e.

Xox nyder B pacCeUBarOIEH JIMH3E.

[Tonyuenue n300pakeHU ¢ TOMOLIBIO JINH3.

LW O N v kW N R

[Ipunuun geiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Moens riasa.

11. Paznoxenue 6e50oro cBeTa B CIIEKTP.

12. [lomyyeHue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnsie padbomosl u onvimot.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHS CBETOBOTO Jiyya OT YyrIJia
naJICHuUs.

2. W3ydeHune xapakTEepUCTHK U300pAKEHUS MIPEAMETA B INIOCKOM 3€pKale.

3. HccnenoBanue 3aBUCHUMOCTH yriia MPEIOMIIEHUS CBETOBOTO Jiyya OT YIJia
NaJIeHUs] Ha TPAHUILIE «BO3yX—CTEKIION.

4. Tlomydenne n300paxeHU C MOMOIIBIO COOMPAIOIICH JTUH3HI.



5. OmnpeneneHue GOKyCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMPATOIICH
JIUH3BI.

6. OMBbITHI 1O PA3T0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. ONBITHI 1O BOCHPUSITUIO I[BE€TA MPEAMETOB MPHU WX HAOIIOACHUH dYepes
I[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omneitel Pe3zepdopna u nmanerapuas mojens aroma. Moxens aroma bopa.
Hcnyckanue u oriounieHue ceera aroMoMm. KBaHThI. JInHEHYaThIie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHuss. CTpoeHre aTOMHOTO
aapa. Hyxmonnasg wMozens aromHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npeBpaueHus. [lepuon monypacnana aTOMHBIX AI€Ep.

AnepHble peakuu. 3aKOHbI COXpPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEIN.
DHeprusi CBsA3M aTOMHBIX sjaep. CBsi3b Macchl W AHEpPruu. Peakiuu cuHTE3a U
nenenus saaep. Mcrounuku sneprun ConHIA U 3BE3 .

Anepnas sHepreruka. JlelCTBUS paauOAKTUBHBIX H3IYyYECHH Ha KUBbIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3JIyYEHHUs U TOTJIOMICHHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Boaopoja.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuéTurka HOHU3UPYIOIIUX U3TYyUYECHUN.

6. Perucrtpanus nznydeHus: IpUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie padbomost u onvimet.

1. HaOnropeHue CrIOMIHBIX U IMHEHYATHIX CIEKTPOB U3IIYUYEHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE SHEPIUU YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusm).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOAYJIb.

[ToBTOpUTENBEHO--00001IAIOIIMKA MOAYJIH MTPEAHA3HAYEH AJI1 CUCTEMATU3alluu
¥ 000011IeHUS TPEAMETHOTO COICPIKAHUSA U OIBITA IS TEIIbHOCTH, MPUOOPETEHHOTO
Ipy M3YYeHUH BCETO Kypca (U3MKHU, a TaKXKe s MOATOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMeHYy M0 (pu3uke ajisi 00y4yaromuXxcsi, BIOpABIIUX ITOT
y4eOHBII MpeaMerT.

[Ipy U3y4eHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHEYNBAETCS JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAsArPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUM TIPUPOJBI M TEXHUKU, OBIAJICHUE YMEHUSIMH OOBACHITH (DU3NUYECKUE



SIBJICHHUSI, TPUMEHSS T[OJIyYCHHBbIE 3HAHUSA, peElIaTh 3aJadyd, B TOM YHCIE
KA4YECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IprHIMNIMATBHO AEATEIPHOCTHBIN XapaKTeP JAHHOTO Pa3eia pealn3yeTcs 3a
CY€T TOTO, YTO 00yYAIONIUECS BBITIOTHSIOT 33JaHMs], B KOTOPBIX UM IpeajiaraeTcs:
Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacrno3HaBaTh M HAyYHO OOBSICHATH
(du3nyecKue SBJICHUS B OKPY’KaOIIel MPUPOJIE U MOBCEIHEBHON KU3HH;
UCIOJIb30BaTh HAYYHbIE METO/Ibl HCCIEA0BaHUSA (PU3HUECKUX SIBJIICHUN, B TOM
YUCJIe U1 IPOBEPKU TMIIOTE3 U MTOJTYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAyuyHbIE OCHOBBI HamOoOJee BaXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAaHUS PA3JINYHBIX HICTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA IMPEBPAILECHUS U COXPAHEHUSI BCEX MU3BECTHBIX BHUJIOB
DSHEPIUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIEHO

Ha JIOCTMIKEHHE JTMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yIbTaTOB.

B pesynbprare n3ydeHus Gu3MKH Ha yPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHMs

y oOyuatomierocsi 0yayT cOpMHUpPOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOTO BOCTIMTAHMS :

— INPOSIBIICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON
(bu3nYecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTH)KCHUSIM POCCUNCKUX YUEHBIX --(DU3UKOB,;

2) rpamJaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYKJICHUH OOIIECTBEHHO3HAUYUMBIXU
ATUYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHIKECHHIM
(1)76370:97

— OCO3HAHUE BAXKHOCTH MOPAJIBbHO--3TUYECKUX TMPUHIIUIIOB B JIESITEIHHOCTH
YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPUSATHE ICTETHYECKUX KA4eCTB (PM3MUECKOW HAyKd: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTHU, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHKWS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHH, BAXKHEUIIEW COCTABIIIOLLEH
KYJbTYPBI,

— pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BaTEIbCKON
NEATENIbHOCTH;

S5) ¢opmupoBaHMs  KYJbTYPbl  3I0POBbSI U  J3MOIHOHAJIBHOIO
0J1aromnoJIy4us:

— OCO3HaHHE IIeHHOCTH Oe30macHoro oOpa3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE30MAaCHOTO TOBEACHUS Ha
TpaHCIIOPTE, Ha JIOPOraxX, C AIEKTPUUYECKUM U TEIUIOBBIM 00OpYy/IOBaHHWEM B
JIOMAITHUX YCJIOBUSIX;

— c(OpMHUPOBAHHOCTH HAaBbIKA PEPIICKCUH, TPU3HAHKUE CBOETO MPaBa Ha OMHUOKY
Y TaKoro K€ MpaBa y IPyroro 4ejioBeKa;

6) Tpy10BOT0 BOCIIMTAHMSA:



— AKTUBHOE ydYacTHE€ B pEIICHUU MPaKTHYECKUX 3aaad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHu3alud, Tropojia, Kpas) TEXHOJIOTUYECKOU U
COIMaIbHOM HAMPaBICHHOCTH, TPEOYIOIIUX B TOM YHCIIEe U (PU3MYECKUX 3HAHUM;
— WHTEPEC K MPAKTUIECKOMY M3YUICHHIO PO(deCcCHid, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTM4€CKOr0 BOCIIMTAHHUS:

— OpHUEHTallMs Ha MpUMEHEHHE (PU3NYECKUX 3HAHWUU U pelIeHUs 3a1ad B
00JJaCTH OKpY’KaIoIlle Cpenbl, TUIAaHUPOBAHMS TMOCTYNKOB U OLEHKH HUX
BO3MOXKHBIX ITOCJIEICTBUN JIJI1 OKPY’KAIOILIEN CPEBI;

— OCO3HaHHE TI00ATBLHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
penieHus;

8) amanTanum K M3MEHSIOIUMCH YCJIOBUSM CONHAJIBHOH M NPHPOIHOM
cpeabl:

— MOTpPeOHOCTh BO B3aMMOJCHCTBUU TMPH BBINOJHEHUU HCCIEJOBAaHUN U
MPOEKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
JIPYTHUX;

— TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEATEIbHOCTD;

— MOTPEOHOCTH B (POPMUPOBAHHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
UJICH, TIOHATHUSI, TUTIOTE3BI O GU3HMUECKUX 00BEKTaX U SBIICHUSX;

— 0CO3HaHUE 1ePUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
busuky;

— TUTAaHWUPOBAHUE CBOETO PA3BUTHS B TPHOOPETCHHH HOBBIX (DH3UYECKUX
3HAHUU;

— CTpEeMIJICHHE aHAJIM3UPOBAThH U BBISBIISTH B3aUMOCBS3HM MPUPOIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIOJIb30BaAHUEM (PU3UUECKUX 3HAHU;

—OLICHKa CBOMX JEWCTBUM C YYETOM BIIMSHUSA Ha OKPYXKAIOLIYI0 Cpeny,
BO3MO>KHBIX TJI00aJIbHBIX MOCIIEICTBUIA.

METANPEIAMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHMs TpOrpaMMbl 1o (PU3HUKE HA YPOBHE OCHOBHOTO OOIIET0O

oOpa3zoBanusi y oOydarwomerocss OyayT chOpMUPOBaHBI MeTampeAMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE I03HABATENIbHBIE YHUBEPCAIbHBIE YUeOHbIC 1eHCTBUS,

KOMMYHUKATHBHbIE  yHUBEpPCAJIbHBICE  Y4eOHBIE  JCHCTBHUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIE YUeOHBIE 1EUCTBUS.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE AelCTBUSA

Ba3oBnle Jjornueckue aeicTBUA:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(ssBEHUM);

yCTaHABJIWBATh CYIIECTBECHHBIA MPHU3HAK KJIacCU(PUKAINNU, OCHOBAHUSI TSI
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pAaCCMaTpPUBAEMbIX (paKTax,
JAHHBIX 1 HAOMIOACHUIX, OTHOCSIINUXCS K (PU3NUECKUM SIBICHHSIM;
BBISIBIISATh TTPUYMHHO--CJICICTBCHHBIC CBS3W TPH HM3YyYCHUH (PH3UUCCKUX
SIBJICHUM U TIPOLIECCOB, JI€NIATh BBIBOJIBI C UCITIOIB30BAHUEM JEAYKTHUBHBIX U
WHIYKTUBHBIX yMO3aKJIIOUEHUN, BBIJIBUTATh TUIIOTE3Bl O B3aWMOCBS3SIX
(U3UYECKUX BEIMYHH;

CaMOCTOATEIBLHO BBIOUPATh CIIOCO0 pelieHus yueOHol Gpu3nyeckon 3a1auu
(cpaBHEHME HECKOJIbBKMX BapHAHTOB peIIeHHs, BBIOOp Haubolee
MOJAXOASIIETO C YIYETOM CAMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHER).

ba3oBble uccieaoBare/bCKHe 1eiiCTBUA.

HCII0JIb30BATh BOIIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT [TO3HAHMUS,
IIPOBOJIUTH IO CAMOCTOSITENBHO COCTABIIECHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIEAOBAHUE (PU3UUYECKOTO
SIBJICHHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOIO HAOMIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JlalibHEWIee  pa3BUTHE  (PU3UYECKHUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJI0KEHNS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSITh Pa3IMYHbIC METObI, MHCTPYMEHTBI M 3alIPOCHI IPU TIOUCKE U
orOope WHGOPMAIMK WM JAHHBIX C YYETOM MPEUIOKEHHON ydeOHOM
dbuznueckoit 3a1auu;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHGOPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM MpEICTaBICHHUS;

CaMOCTOATENTFHO BBIOMpATh ONTUMAIBHYIO (HOPMY TIPEICTABICHHUS
uHpopMaIMl W WUIIOCTPUPOBATH pelIaeMble 3aJaddl  HECJIOKHBIMHU
CXeMaMH, JuarpaMMaMu, HHOW TpaduKoi U MX KOMOMHAIIUSIMHU.

KoMMmyHHKaTHBHbBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

B XOJ€ OOCYXXIeHUs Y4eOHOro Marepuania, pe3yJbTaToB JIa0OpATOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOIMPOCHI 10 CYLIECTBY O0CYX/1aeMOW TeMbl U
BBICKA3bIBaTh HJICH, HAIlCJICHHBbIC HA PELICHHE 3aJaud U TOAJepKaHHE
OJaroxenaTeIbHOCTH OOIICHNUS;



COMOCTAaBIIATb CBOM CYXKIEHUS C CYXACHUSAMU JPYTUX Y4YaCTHUKOB
Jyanora, OOHapyKMBaTh Pa3IMuUe U CXOACTBO MO3UIIN;

BBIPAJKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABIATh PE3YbTAThl BBIIIOJHEHHOTO (PU3NYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEA0BAHUs, IPOEKTA);

MOHUMATh U UCII0JIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHAUBUAY AJIbHON
paboThI MPU PEIICHUH KOHKPETHOU (pU3nyecKoi mpoOiembl;

IIPUHUMATh LIEJIM COBMECTHOW AEATEIBHOCTH, OPraHU30BBIBATh JIEHCTBHUS
no €€ JOCTH)KEHHIO: paclpenessiTb pPoJu, OOCYXKIaTh IPOLIECCHl U
pe3yibTaThl COBMECTHOM padOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO 4acTh paOOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara o
CBOEMY HAIIPABIICHUIO U KOOPJAWHUPYSI CBOU AEHCTBUSA C IPYTUMH YWICHAMU
KOMAaH/Ibl;

OLICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIHO CPOPMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJAECHCTBHUSL.

PerynsiTuBHbIE YHUBepcajbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHUTYyAIUsAX, TPEOYIOMUX
JUTSl pemieHust (PU3uYecKux 3HaHUM;

OPUCHTHUPOBAThCA B  PA3JIMYHBIX MMOAXOJAX TMPHUHATHS  PEIICHUN
(MHAMBUAYaTbHOE, MPHUHATHE PEUICHUS B TPYIIE, NPUHSITHE PEIICHUM
IPYIIION);

CaMOCTOSATEITLHO COCTABJIAThH aJTOPUTM PElIeHUs HU3HICCKON 3aa4u VI
IUTaHAa HMCCIIEJIOBAHUS C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh Npe/IjlaraeMble BAPUAHTHI pEeLICHUM;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

JIaBaTh AJICKBATHYIO OIIEHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh NPHUYMHBI  JTOCTHDKEHHS  (HEAOCTHMIXKEHHUS) pe3yJbTaToB
JeSATEeIbHOCTH, 1aBaTh OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JCSATEILHOCTH (B TOM YHUCJE B XOJ BBIMOJHECHUS
(GU3UYECKOr0  HCCIIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HHUKILUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

CTaBUTb €051 HA MECTO APYroro YeJoBeKa B XO€ Cropa WK AUCKYCCUU Ha
HAaY4YHYIO T€MY, [IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



MPU3HABaTh CBOE MPaBO Ha OMMOKY MpHU pereHnu GU3NYECKUX 3a/1a4 Wiu
B YTBEPKIACHUSIX HA HAYYHBIE TEMbI U TAKOE 7K€ MPABO JIPYroro.

HNPEIMETHBIE PE3YJIbTATDI

K xoniy oOydenus B 7 kj1acce mpeIMeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  MOHSATHS:  (PU3UYECKHE U XUMHYECKUE  SIBJICHUS,
HaOJI0/IEHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CAMHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSA BellecTBa (TBEPIOE,
KUIKOE, Tra3000pa3HOE), MEXaHUYEeCKoe JBUKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEMHOE), TPACKTOpHUs, PaBHOJCHCTBYIOIIAs
cuJa, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuuath siBieHus (auddy3us, TENIOBOE JBUKEHUE YaCTHI] BEIECTBA,
paBHOMEpPHOE  JBIIKEHHWE, HEPAaBHOMEPHOE  JBHIXKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3aKPEIUIEHHOW OChIO
BpallleHus, epeava JaBjieHus TBEPABIMU TEIaMU, KUJKOCTIMHU U Ta3aMH,
aTMOc(pepHOE JaBJICHHUE, IUIaBaHWE TEJ, MPEBPAILCHUS MEXaHUYEeCKOM
DHEPIUHN) MO ONUCAHUIO UX XapAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SBICHUS B MPUPOJIE:
NpUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW W HEXHBOU
NpUPOJE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE W TEXHUKE, BIIHSHUE
aTMOC(EPHOro JABJICHUS HA KUBOW OpraHU3M, IJIABAHHUE pPbIO, pbluard B
TeJIe YeJIOBEeKa, MPU ATOM NEPEBOJUTH MPAKTUUYECKYIO 3a/layy B yueOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHMIA;
ONKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBICHHS, UCIOIB3YS
bu3nyeckue BeIUrHbI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, yTh,
CKOPOCTb, CPEIHSS CKOPOCTb, CHJIa YNPYTOCTH, CUJIa TSXKECTH, BEC TeJa,
CHJ1a TPEHHUsI, AaBiieHue (TBEPIOro Tela, )KUAKOCTH, ra3a), BRITAJIKUBAOLIAs
CUJIa, MeXaHu4deckass pabdoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI,
KO3 (DUIIMEHT TOJNE3HOTO JEHCTBUS MEXaHU3MOB, KUHETHYEeCcKas |
NOTEHIMANbHAS JHEPrus), NpPU ONUCAHUU TMPABHIBHO TPAKTOBATH
(bu3nUeCKnil CMBICIT UCTIONb3YEMbIX BETUYHMH, UX 0003HAYCHUS U €TUHUIIBI
bu3nUeCKUX BEIWYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE JTAHHYIO
bU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMHU, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUNH;



XapaKkTepU30BaTh CBOMCTBa Tel, (PU3MUYECKHE SBICHHUS W IPOLECCHI,
WCIIONB3Ysl TpaBUiia CJIOKEHUSI CUJl (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBWiIO paBHOBecUs phiuara (0Joka),
«30JI0TOE IPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YECKOU
SHEPruM, NIpU HSTOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKUChIBATh €r0 MATEMATUYECKOE BHIPAKECHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHX I1aroB ¢ ONOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3amadyd B 1—2 JeHCTBHA, MCHOJB3Yys 3aKOHBI U
(GopMyIbl, CBA3BIBAIOUIME (PU3NYECKHME BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIJIOBHS 33/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PAaCUETHl, HAXOAUTH CIIPABOYHBIE
JaHHbIEe, HEOOXOANMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEAJTUCTUUYHOCTD
MOJTYYEHHOU (PU3UYECKON BEJIMYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIUTh MPU OMOUIA
($u3NYECKUX METOOB, B OIIMCAHUU UCCIIEI0BAaHUS BbIIEIATH IIPOBEPSIEMOE
IIPEANOJIOKEHNE (TUIIOTE3Y ), PA3IMYaTh U NHTEPIPETUPOBATH 1OJTyYECHHBIN
pe3ynbTaT, HaXOAWTh OLIMOKHA B XOJE OIbITA, JEJaTh BBIBOABI IO €ro
pe3yJbTaram;

OPOBOAMUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(bu3znyeCcKrX CBOMCTB Tel: (HOPMYIHPOBATh MPOBEPSIEMbIE MTPEATTOI0KEHNUS,
coOnpaTh YCTaHOBKY M3 MPEIJI0KEHHOI0 000pyJOBaHUs, 3aUChIBATh X0
omnbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIOJIHATh TPSMBIE H3MEPEHUS PACCTOSHHS, BPEMEHM, MacChl Tea,
o0béMa, CcHJBl M TEMIEpaTypbl C MCHOJIB30BAHUEM aHAJOTOBBIX H
nM(poBBIX MPUOOPOB, 3aMUCHIBATH I[OKA3aHUS MNPUOOPOB C YUETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BETUYHUHBI OT
JpPYrol C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUM (3aBUCHUMOCTH IyTH
PaBHOMEPHO ABMKYLLIErOCs TeJla OT BPEMEHH JIBUYKEHUS Tella, CUITbI TPEHUS
CKOJIKEHHUSI OT Beca Tejla, KayecTBa OOpabOTKM MOBEPXHOCTEM Ten u
HE3aBUCUMOCTH CHJIbI TPEHMS OT IIOMIAAU CONPUKOCHOBEHHUSI TEN, CHIIBI
YOPYTOCTH OT YJUIMHEHHS MPYXUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMaA
NOTpy>KEHHON YaCTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJIO, YCIOBUM
IJIaBaHUs TeJl, YCIOBUW paBHOBECHs pblyara U OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  Y4eOHOrO HCCIEAOBaHUsA, CcOOMpaTh YCTaHOBKY U
BBITIOJHATh WM3MEPEHUs, CIeAysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl MOTYYCHHONW 3aBUCHMOCTH (M3UUYECKUX BEIHYMH B BHUJE
NPEAIOKEHHBIX TaONMUIl W TpaduKOB, JeNaTh BBIBOABI MO PE3yJIbTaTaM
UCCIIEIOBaHMUS;

IPOBOANTh KOCBEHHBIE H3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTH
BEIIIECTBA KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKUBAIOLIasl CUJla, JEHCTBYIOIAs Ha TMOIrPYKEHHOE B
KUJIKOCTh  TeNOo, KOIDPHUIMEHT TIOJe3HOro  JEHCTBHUS  MPOCTHIX
MEXaHHU3MOB), CJeays MTPEIOKEHHOW WHCTPYKUMU: TMPH BBIMOJIHEHUU
U3MEPEeHU CcoOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH
3HaYeHHE UCKOMOU BEJIMYUHBL;

cOOJII0aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

yKa3bIBaTh MPUHLMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIArOIIHECs COCYIbI, OapoMeTp,
phIYar, IOABWKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIBI JCHCTBUA MW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHCIE:
HNOJNUIMIHUKY, YCTPOMCTBO BOJOINPOBOJA, THIPABIUYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPITHEBONH HACOC, apEOMETP), UCIIONB3Ys 3HAHUS
0 cBOMCTBaX (PU3MYECKUX SIBICHUI U HEOOXOIUMbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,;

OPUBOIUTH  MpPUMEPHl  (HAXOAUTh  WHMOpPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U1 obecriedeHus: 0€30MacHOCTH MPH OOpallleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPONCTBAMU, COXPAHEHUS 3J0POBbS U COOITIOCHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY’KaIOIIEH cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opManuu B HWHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM U TyTEM CpPaBHEHMS PA3IUYHBIX HMCTOYHUKOB BBIJCIATH
uH(pOpPMALIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEIOCTOBEPHOWU;

UCIIOJIb30BATh MPHU BBIMOJHEHUU YUEOHBIX 3aJaHUIl HayYHO--TIOMYJISIPHYIO
JAUTEepaTypy (PU3HUECKOro CoJepKaHus, CIIPaBOUYHbIE MAaTEPHUAIIBI, PECYPCHI
cetu UuTepHer, BIajgeTb MNpuéMaMd KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHbIE KpAaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHUSI HA
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIUU (DU3UIECKOTO COACPKAHUS, B TOM



qrcIie MyOJUYHO JeNiaTh KpaTKUe COOOIICHHS O pe3yiIbTaTaX IPOCKTOB WITH
y4EOHBIX UCCIEJOBAHUM, MIPU ITOM IPaMOTHO HUCMOJIb30BATh M3YUYECHHbBIN
MOHATUMHBIN anmapar Kypca (QU3MKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEH;

IPH BBITIOJHEHUH YYEOHBIX IMPOEKTOB M MCCICAOBAHUN pacIpeessaTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIICAUTHh 3a BBIMIOJHECHHEM IUIaHa JCUCTBHUM, aJeKBaTHO OIICHHBATH
COOCTBEHHBIH  BKJaJ B  JACATECIbHOCTh  TIPYNIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aMMO/ICMCTBUE, YUUTHIBAsI MHCHUE OKPYKAFOIIHX.

K koHiry oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

HCIIOJIb30BaTh MOHATHUSA: MAacCa U pa3MeEPbl MOJIEKYJI, TEIJIOBOE IBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMop(HbIe TeNa, HACHIIIEHHBIH W HEHACBIIICHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIA JIEKTPUUYECKHUM 3apsijl, SICKTPUYECKOE I0JI€, TPOBOJIHUKHU
Y IADJIEKTPUKU, TTIOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE T0JIE;
paznuuath SBJICHUS (TEIUJIOBOE pacIIMpeHHE M CKaThe, TerJionepeaaya,
TEIJIOBOE PaBHOBECHUE, CMAauMBaHUE, KAWUIAPHBIC SIBJICHUS, UCIIapEHUE,
KOHJCHCAIlUA, IUIaBJICHUE, KpUCTauIM3alusa (OTBEp/IeBAaHUE), KUIICHUE,
Temionepeaaya (TemIoNnpoOBOHOCTD, KOHBEKIIHSI, U3JIyUYEHUE),
AJIEKTpU3aIMs TeJl, B3aUMOJICHCTBUE 3aPSIIOB, NEHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHUE, B3aUMOJICHCTBUE MArHUTOB, JCHUCTBUE
MarHUTHOIO IOJISI Ha MPOBOJAHUK C TOKOM, JICKTPOMArHUTHAsT UHIYKITUS )
[0 ONUCAHUID UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIMBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKPYXKAIOMEeM MHpE, B TOM UHcCIe (HU3UYECKUE SBICHUS B TIPHUPOJIE:
MMOBEPXHOCTHOE HATSHXKEHUE W KANWJUISIPHBIC SIBJIEHUS B TPHUPOJE,
KpUCTAJIBI B mOpuponae, uznydeHue CoyiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPUICCKHE
SBICHUS B aTrMocdepe, SJICKTPHUYECTBO JKUBBIX OPraHU3MOB, MArHHTHOE
nosie 3eMiu, Apeiid Moa0COoB, pOJIb MATHUTHOTO TTOJIS JIJIs )KU3HU Ha 3emIie,
MOJISIPHOE CHUSIHWE, TIPU O3TOM TNEPEBOJAMUTHIPAKTUUECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HHU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIE CBOMCTBA TeJl U (DU3UYECKUE SIBJICHUSI, UCIOJIb3Ys
¢dbu3nyecKre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPIHs, KOJUYECTBO
TEIJIOTHI, yAEAbHAsA TEIIOEMKOCTh BEIIECTBA, VYAEIbHAs TEIJIOTa



IUTABJICHUS, yJIeJbHas TEIUIoTa MapooOpa3oBaHus, yleidbHas TeIIoTa
CropaHusi TOIUIMBA, KO3(D(UIMEHT TMOJE3HOro JACHCTBUSA TEMJIOBOU
MAaIlMHbI, OTHOCUTEJIbHAS BIIAJKHOCTD BO3/1yXa, dJIEKTPUUECKU I 3aps]l, CHIIA
TOKa, DJJEKTPUYECKOE HAaIPsHKEHUE, CONPOTHUBICHHE  IIPOBOJHHUKA,
yAEIbHOE CONPOTUBIIEHUE BEILIECTBA, pa00Ta U MOLIHOCTb AJIEKTPUUECKOTO
TOKa), MpPHU ONUCAHUU MPABWIBHO TPAKTOBAaTh (PU3HYECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMUMH, 0003HAYEHUS U €IMHULIBI (PU3NYECKUX BEIIMYUH,
HaXOAUTh (POPMYJIbl, CBSA3BIBAIOLIME JAHHYI (U3UYECKYI0 BEIMUYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH H3YYEHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEIMYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UUYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJISAPHO--KUHETUYECKON TEOPUH
CTPOEHHUs BEIIECTBA, MPUHLHII CYNEPHO3ULIUN IMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsina, 3akoH OMma JJ1s yyacTKa LenH, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUU, IIPU OTOM J1aBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aMKChIBaTh €70 MaTEMaTHUYECKOE BHIPAKEHHUE;
OOBACHATh (PU3HYECKHE MPOLECChl M CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CUTYalMi IMPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 | —2 JTOTUYECKUX
1aroB C omnopoil Ha 1—2 W3Y4YEHHBIX CBOWCTBA (DU3MYECKUX SIBJICHUH,
(U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTte pacy€THbIE 3anadyd B 2—3 JEHCTBUS, HCHOJIBb3YS 3aKOHBI H
¢dopMyIibl, CBs3bIBaKOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAlU3a
YCIOBUS 3aa4d 3alMCBHIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX [ peleHus 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEOOXoAuMbIe JUIsi €€ penieHusl, MPOBOAUTh Pacu€Thl U CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETMUYUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh IpPU HOMOLIU
(U3MYECKUX METOJO0B, HCIOJIb3Yys OMHCAHUE HCCIEIOBAaHUS, BBIICIATH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUIIBHOCTH ITOPsJKA
IIPOBEICHUSI UCCIIEIOBAHUS, J1€JIaTh BBIBOJIBL;

OPOBOAMWTH OMBITHI MO HAOMIOACHHIO (PU3MYECKHX SIBICHUW WU
(bu3MYEeCKUX CBOMCTB TeJ (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0béMa, TeMIepaTrypbl, CKOPOCTH IMPOIlecca OCThIBAaHUS U
HarpeBaHusl IPU W3JIYYEHUM OT LBETa M3JIy4Yarollie (morioniaroniei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJABI OT TEMIEPATypbl KUIAKOCTU U
IJIOIIAAA €€ TIOBEPXHOCTH, DJJEKTPHU3alusl Tel W B3aUMOJCHUCTBUE
DIEKTPUYECKUX 3aps0B, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIu3alMsi MArHATHBIX IIOJI€H ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA



MarHuTHOTO TIOJISI Ha MPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABUIATENsl IMOCTOSHHOTO TOKa): (OPMYJIMpPOBATH
MPOBEpPSIEMbIE MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO
000pyI0BaHUsl, ONMMUCHIBATH XOJ1 ONbITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOW BJIaKHOCTHU
BO3/lyXa, CWUJIbI TOKa, HANPSKEHHUS C MCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOPOB M JIaTYMKOB (PUBMUECKUX BEJIIMYMUH, CPaBHUBATh PE3yJIbTAThHI
U3MEpEeHUH ¢ YIETOM 3alaHHON a0COIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKOW BEJIMUUHBI OT
Jpyrol C UCIOJb30BaHMEM TNPSIMBIX  U3MEpPEHU  (3aBUCUMOCTH
COMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAM TOMEPEYHOrO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIEr0 4epe3 TMPOBOAHUK, OT HaNpsOKEHHs] Ha  MPOBOJHHKE,
UCCJIE0OBAHUE TOCIIEOBATEIbHOTO W  MAapajuIeJbHOTO  COCAMHEHUH
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHS, CIEAYyS NPENIOKEHHOMY IUIaHy, (PUKCUPOBATh
pPEe3yIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUE TabuIl U rpaduKoB, J1eNaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNUS;

MPOBOJIUTh KOCBEHHBbIE HU3MEpEeHUS (PU3NYECKUX BENUYUH (yAesIbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHHWE TPOBOJHUKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOrO0 TOKA): IJIAHUPOBAaThb W3MEPEHHUs, cOOMpaTh
AKCTIIEPUMEHTAILHYIO YCTaHOBKY, CIIEIysl MPEAJIOKEHHON WHCTPYKUIHH, U
BBIYUCIISATh 3HAYEHUE BEJIMYUHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU 0€30MacCHOCTH IIPH paboTe C J1ab0opaTOpPHBIM
o0opynoBaHUEM;

XapaKkTepu30BaTh MPUHIMIBI  JCUCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUMCTB C OMOPOM HA X OMHUCAHUs (B TOM YHUCIE: CUCTeMa
OTOIUJICHUSI JOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIEPMETP, BOILTMETD,
CUETUMK DJICKTPUUYECKOM DHEPTUM, DIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTelIbHbIe AIEKTPONPUOOPHI (mpuMepsl), ANEKTPUUECKUE
MPEIOXPAHUTEIH, ITEKTPOMArHUT, JIEKTPOABUTATENb TOCTOSHHOTO TOKA),
WCIIONIb3Yysl 3HAHUS O CBOWCTBAX (PM3MUECKHUX SIBICHUN U HEOOXOIUMBIC
¢bu3nvecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
MPUOOPHI IO CXEMaM M CXeMAaTHYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKHX LIemnel c
MOCJIEIOBATEIbHBIM U NApaJICIbHBIM COCTUHEHUEM DJIEMEHTOB, pa3anyast
YCJIOBHBIE 0003HAYCHHUS PJIEMEHTOB JIEKTPUUECKUX TETIeH;



NPUBOANTH  TNpUMEPHl  (HAXOOUTh  HWH(MOpPMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HCIOJIb30BAHUSI (PU3MYECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJIs1 oOecnieyeHrst 0€30MacCHOCTH MpU OOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COOITIOCHUS HOPM
HKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOIEH CpelIe;

OCYILECTBJISITh MOUCK HH(POpManuu (HU3UYECKOTO COAEpKAHUS B
HNuTepHere, Ha OCHOBE WMEKIOIIUMXCSA 3HAHUW U NYyTEM CpPaBHEHUSA
JOTIOTHUTEIBHBIX UICTOYHUKOB BBIJICNIATh MHPOPMAIIUIO, KOTOPAs SIBISETCS
MPOTUBOPEUYUBOM MM MOXKET ObITh HEOCTOBEPHOM;

MCIIOJIL30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJJaHU HayYHO--TIOMYJISIPHYIO
JIUTEPATYPy (PU3UUECKOTO COJIEP KaHMs, CIIPABOYHBIE MAaTEPHAIIbI, PECYPChI
cetu UMHTepHeT, BiaaeTh NpUEMAMU KOHCIEKTUPOBAHHUS  TEKCTa,
npeodpazoBaHusi HH(GOPMALIUKA U3 OJTHOM 3HAKOBOUM CUCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIE MUCHMEHHBIE M KpAaTKWE YCTHBIE COOOIIEHUS,
o0o6mass wuHpOpMaNKMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
coJiep KaHusl, B TOM YUCJIE MyOJIMYHO MPEACTABIATh PE3YJIbTaThl TPOCKTHOM
WJIU UCCJIEI0BATENbCKON AESATENbHOCTH, MPU 3TOM IPAaMOTHO UCTOJIb30BATh
W3YUYCHHBIM TIOHATUMHBIM anmmapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIIJICHUE MTPE3EHTAIIUEH;

IpU BBHIMOJHEHWN YYEOHBIX TPOEKTOB M HCCIETOBAHUN (DU3MIECKUX
MPOIIECCOB paCIpeesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJladyaMH, CJICUTh 3a BHINIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJaa B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHKAaTUBHOE B3aUMOJEICTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHL.

K koHiry o0ydenust B 9 kjiacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

WCMOJIb30BaTh TMOHATHUS: CHCTEMA OTCYETA, MaTepuajbHas TOYKa,
TPaeKTOpHUs, OTHOCUTEILHOCTh MEXaHWYECKOTO NBHXKEHUA, Achopmaius
(ympyras, mjacTuyeckas), TpPEeHHE, LEHTPOCTPEMHUTENIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJO,
LHEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HUH(PPA3BYK U yJIbTPA3BYK, SJIEKTPOMATHUTHBIC BOJHBI, IITKAJIA
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJIbHO30PKOCTH,
CIEKTPBI UCITYCKAHUS U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIy4eHHs,
W30TOMBI, SIAEPHAS] SHEPTETUKA;

paznuuath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEUHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBU)KEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBHXEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE IBM)KEHHE, KOoJeOaTelIbHOE IBMKEHHE (3aTyxarolue U
BBIHYKJICHHbIE KOJIEOAaHHsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclHpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHNUE OEI0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
U3JIy4YEeHHMs]) M0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JaHHOE (PUZNYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX  SBJICHUN B
OKpyXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOJE:
IIPWINBBI U OTJIUBBI, JBIKEHUE IUIaHeT COJIHEYHOUW CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKHUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3X0, LBETa Te,
ONTHYECKHE SBJICHUS B MPUPOAE, OMOJIOrMYECKOE NEWCTBHE BUAMMOTO,
yJIbTpauoJETOBOIO M  PEHTIEHOBCKOIO M3JIYYEHHM, €CTECTBEHHBIM
panvoOaKTUBHBIM (OH, KOCMHYECKHUE Jy4yH, paAUMOAaKTUBHOE H3Iy4YCHHE
NPUPOJHBIX ~ MHUHEpANOB, JEHUCTBUE  PAJAMOAKTUBHBIX  H3JIyYEHHM
HAOpPraHU3M YEeJIOBEKa), IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a]ady B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOICTBa (MPU3HAKU) (PU3HUYECKUX
SIBIICHUI;

ONKCHIBATh U3YYECHHBIE CBOICTBA TEN M (PU3UYECKHE SIBICHHS, UCIOIB3YS
busznyeckue BENUYMHBI (CpPEeIHsIi W MIHOBEHHAs CKOPOCThb Tejla IpH
HEPaBHOMEPHOM JBW)XCHHH, YCKOPEHHE, NEPEMEIIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CUia YNPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HMMIYJbC TeJld, HWMILYJIbC CHUJIbL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJbHAs SHEpPrus Tena,
IIOJHATOrO0 HaJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHASL DHEPIUs CHKATOU
NPY’KUHBI, KHHETHUYECKAasi SHEPTUs, [TOJTHAS MEXaHUYECKask SHEPIHsl, IEPHOLT
M YacToTa KojeOaHWid, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, II0Ka3aTelb IHPEJIOMJIEHHUS CpEeIbl), NpPU ONHMCAHUU
IPAaBWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICT HCIHOJB3YEMBIX BEJIMYMH,
00O3HAYCHUS U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PM3UYECKYIO BEJIMYMHY C APYTMMH BEJINYMHAMH,
CTPOUTH IPaQUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUUUH;
XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIMK CHJI, NPUHUUI OTHOCHTENIbHOCTH ['anuies,
3aKk0HBI HBIOTOHA, 3aKOH COXpAHEHUs MMIIYJIbCA, 3aKOHBI OTPAXKECHUS U
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOT'O YUCEN



OpU AAEPHBIX PEaKIUsAX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTYallid MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIAThH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUThH OOBSICHEHHUE U3 2—3 JIOTHYECKUX
1IaroB C OMnopoll Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DPU3MYECKUX SIBICHHIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIE 3a7a4n (OMUPAIOLINECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BETMUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJja4M 3alUChIBATh KPATKOE yCIIOBUE, BBISBIATD
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOMUMbIe JJISi pEIIeHUs, MPOBOJUTh pacu€Thl M OLIEHUBATH
PEATMCTUYHOCTH MOJTYYECHHOTO 3HaYCHUS (PU3NUECKON BETMUHUHBI;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPU MOMOLIU
(bu3MYEeCKUX METOJOB, MCIOJIb3ysl OMHCAHUE HCCIIEIOBAaHUSA, BBIICIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTH MOPAJKa
NPOBEJCHHUS  UCCJIEAOBAHMS, JENaTh BBIBOJBI, HWHTEPHPETUPOBATH
pe3ynbTaThl HAOMIOAEHUHN U OIBITOB;

MPOBOJIUTH OMBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUNW WM
¢u3nyecKkux CBOWMCTB Ten (M3yuyeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUsl SHEPruu, 3aBUCUMOCTb MEpHOJa KoieOaHW NPy KUHHOTO
MasTHUKA OT Macchl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUM, MPSAMOIIMHENHOE paclpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300paKeHHS MpeaMeTra B coOuparomiei
JUH3e, HAOMIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYECHHS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
000pyI0BaHUs, ONUCHIBATH XOJ1 OMbITA U €r0 PE3YNbTAThI, (POPMYIHPOBATH
BBIBO/IbI;

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeesis
CpellHee 3Ha4YeHUE U3MepseMOol BeIHYUHBI ((DOKYCHOE pacCTOSHHE
coOuparomeid JMH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHUS
(U3MepUTENHHOTO TPUOOpa);

MPOBOJIUTh KCCIIEIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIMYHUH C
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HayalbHOW CKOPOCTH, NEpHoaa
KOJIEOaHUII MAaTeMaTH4eCKOro MAasTHUKAa OT JUIMHBl HUTH, 3aBUCUMOCTH
yIila OTPaKE€HHUsI CBETa OT yIJIa MaJeHUs U yIJjia MpejoMJICHUs OT yria
NajeHusl): IUIAHUPOBAaTh HCCIENOBAaHUE, CaMOCTOSTENIbHO COOMpaTh



YCTaHOBKY, (UKCHUpPOBaTh Pe3yJbTaThl MOJTYYEHHON 3aBUCHMOCTH
¢bu3nyecKuX BEJIMYMH B BUJE TaOMuIl U rpaduKoB, J1€aTh BBIBOJbI IO
pe3ynbTaTaM HCCIeI0BaHNUs;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHUS (UBMYECKUX BEIMYUH (CpEeaHsIs
CKOPOCTb U YCKOpPEHHE TeJia IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE
CBOOOJTHOTO TMaACHMs, IKECTKOCTh TMPYKUHBI, KOIPPUIMEHT TpEHUS
CKOJIB)KCHHS, MEXaHMUYecKas paboTa M MOITHOCTh, YacTOTa M IEPHUOJ
KOJIeOaHUI MaTeMaTH4YeCKOTO M MPYKMHHOTO MAsTHHUKOB, ONTHYECKAas
CWJla COOWMparome JWH3bI, PAJAUNOAKTHUBHBIM (OH): ITUIAHHUPOBATH
U3MEPCHUsI, COOMpPaTh DKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJHSTH
U3MEpPEHHUs], ClIeysl MPEIJIOKEHHOM WHCTPYKIUHU, BBIYUCISTH 3HAYEHUE
BEJTMYMHBI U AaHAJIM3UPOBATH MOTYUYEHHBIE PE3YIbTATHI C YUETOM 3aJaHHOM
IIOIPEIIHOCTHA H3MEPEHNN;

coOJII01aTh MpaBUiia TEXHUKU 0€30IIaCHOCTH NP padoTe ¢ 1abopaTOPHBIM
000pyJ0OBaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKU HW3YUYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEI0, TOUYCHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IJIaHeTapHast MOJIeTb aTOMa, HyKJIOHHAs! MOZEITh
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPHUHIMIBI  JEHCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha WX OmucaHus (B TOM YHCIE:
CIUIOMETp, JaTYMKH TIOJIOKCHHS, PACCTOSHHUS W YCKOPEHHS, paKera,
9XOJOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuibCcoHa), HCMONB3YS 3HAHUS O
CBOMCTBAaXx (U3NUYECKWX SBICHUA W HEOOXOAUMBbIE (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMBI U CXEMATUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, H3MEPUTEIHHBIX TPHOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelIeHNN  y4eOHO--TIPAKTUYECKUX 3a7ad, ONTHYCCKHE CXEMbI s
MOCTPOEHUS U300paKEHUI B INIOCKOM 3€pKajie U cOOMparolei JIUH3E;
OPUBOAUTH  MpUMEpPHl  (HAXOIUTh  HWHOpMAIMIO O  MIpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHUs (U3MYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH JIJIs oOecriedeHnsl 0€30MacHOCTH MPU OOpaIieHuu ¢ mprudopamMu 1
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 37J0POBbS U COOIIOCHUS HOPM
HKOJIOTHYECKOTO TTOBEACHUS B OKPYXKAIOIIEH Cpele;

OCYIIECTBJIATh TMOUCK wWHhoOpManuu (U3HYECKOTO CONCpKAHHUS B
HHTepHETE, caMOCTOATERHO (POPMYIHPYSI TIOUCKOBBIA 3ampoC, HAXOAUTh
MyTH OINpPEIENICHUs TOCTOBEPHOCTH MOJIYYEHHON MH(POpMalMi Ha OCHOBE
MMEIOIINUXCS 3HAHUH U IOTMOJHUTEIbHBIX HCTOYHUKOB,;



WCITOJIH30BATh MPHU BHITIOJHEHNN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
auTepaTypy GpU3nUecKoro coaepKaHusl, ClpPaBOYHbIC MAaTEPUAIIBI, PECYPCHI
cetu HMurepHer, Bimagerp NpUEMAMH  KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHust UHPOPMALIMU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpMAIIUU M3 HECKOJbKMX HCTOYHUKOB (DU3NUECKOTO COJepKaHUs,
MyOJIMYHO MPEICTABIATh PE3yJIbTaThl TPOCKTHON WM MCCIIEA0BATEIbCKON
JNEATENbHOCTH, TIPU 3TOM TPaMOTHO  HCHOJIB30BaTh  M3YyYEHHBIN
MOHSATUWHBIN amnmapar u3ydaeMoro pasnaena (U3UKA U COMPOBOXKIATH
BBICTYIUJICHWE TIpe3eHTallued C y4ETOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.
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Paznen 1.®@u3uka u €€ poJib B NO3HAHUU OKPYKAKOIIEr0 MUpa

11

®dusuka - HayKa 0 IpupoJie

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

TOTOBHOCTb K aKTHBHOMY
YYacCTHIO B 00CYKICHUN
00111€CTBEHHO3HAYUMBIXU
TUYECKHUX MPOOIeM,
CBSI3aHHBIX C
MPaKTUIECKIM
IPUMEHEHHEM
JOCTYOKEHUH (pU3nKu

1.2

dusnyeckre BEITMINHBI

bu6nmorexa [IOK
https://m.eds00.ru/7f416194

BOCIIpUSATHE
ICTETUYECKUX KauecTB
¢buznyeckoil Hayku: eé
rapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTHU

1.3

EcrecTBeHHOHAaYy4YHBIN
METO/] IO3HAHMS

bu6nmmorexa [IOK
https://m.edsoo.ru/7f416194

aKTHMBHOE y4acTHUE B
peIIeHIH TPAKTUIECKUX
3a1a4 (B paMKaXx CEeMbH,
o0pa3oBaTeNbHOI
OpraHu3aluu, ropoja,
Kpasi) TEXHOJIOTUYECKOM



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

U COLIMATILHOU
HaHpaBHeHHOCTI/I,
TpeOYIOLINX B TOM YHUCIIE
1 GU3UYECKUX 3HAHUMA

Hroro no pazgeny

6

Pa3nea 2.IlepBoHauyasibHble CBeleHHS 0 CTPOCHMHU BellecTBa

2.1

Crpoenue BemiecTsa

bubmuorexa [JOK
https://m.edsoo0.ru/7f416194

OCO3HAHME LIECHHOCTH
buznuecKoi HAyKH Kak
MOITHOT'O UHCTPYMEHTA
MO3HaHWs MUPa, OCHOBBI
pa3BUTHS TEXHOJIOTUH,
Ba)KHEHIIICH
COCTaBJIIONIEH
KYJIBTYPBI

2.2

JBr>xeHue u
B3aMMOJICCTBHE YACTULL
BEILECTBA

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

pa3BUTHE HAYYHOU
JIF0003HATEILHOCTH,
UHTEpeca K
UCCIIEI0BATEIIbCKON
JIeATEIbHOCTH

2.3

ArperaTHbl€ COCTOSIHUS
BELIECTBA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194

MOTpeOHOCTH B
(hOopMUPOBAHUU HOBBIX
3HAHHH, B TOM YHCIIE
hopMyITUpOBaTh HIICH,
HOHSTHS, TUTIOTE3bI O
bu3nYeCcKUX 00BEKTaX U
SIBIICHUSIX

Htoro no pazneny

5

Pa3nea 3./IBu:xeHune U B3auMo/ieiicTBue Teja



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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3.1

Mexannueckoe ABUKEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

MOTpeOHOCTH BO
B3aUMOJCHCTBUU IIPU
BBITIOJIHEHUH
HCCIIEIOBAHUM U
MPOEKTOB (hU3HUECKOM
HaIpaBJIEHHOCTH,
OTKPBITOCTH OIBITY U
3HaHUSIM JPYTUX

3.2

3.3

Huepuus, macca,
IJIOTHOCTH

Cuia. Bune! cun

14

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

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

CTpeMJICHHE
aHAJM3UPOBATh U
BBISIBJIATH B3aAUMOCBA3U
MIPUPOJIBI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHUCIIE
C HCIOJIb30BaHHEM
bu3NYeCKUX 3HAHUN

MOBBIIICHUE YPOBHS
CBOCH KOMIIETEHTHOCTH
4yepe3 MPaKTUIECKYI0
NeSITENILHOCTD

Hroro no pazneny

21

Pasnen 4./laBjieHue TBEPABIX TeJl, dKUAKOCTEH 1 ra30B

4.1

Hasnenue. [lepenaua
JABIICHUS TBEPIBIMU
TEJIaMM, KHUJIKOCTAMU U
razaMu

bu6mmoreka [JOK
https://m.eds00.ru/7f416194

TOTOBHOCTbH K aKTHBHOMY
Y4acTHIO B 00CYKICHUN
001IeCTBEHHO3HAYUMBIXU
ATUYECKHX TPOOIIeM,
CBSI3aHHBIX C
MPAKTHYECKUM
IPUMEHEHUEM
JIOCTHKEHUHN (HU3UKN



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

4.2

Z[aBJ'IeHI/Ie KHUIKOCTHU

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

OCO3HaHUEC BA)KHOCTU
MOPaJIbHO--3THYCCKUX
IIPUHIIUIIOB B
JACATCIBbHOCTHU y‘{éHOFO

4.3

ATtMocdepHoe naBieHHE

bu6nmmorexa [IOK
https://m.edsoo.ru/7f416194

BOCIIPHUSITHE
J3CTECTUYCCKUX KAa4YECTB
¢busnveckoit HayKu: eé
TapMOHUYHOTO
MOCTPOEHMSL, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH

4.4

JleficTBHE XXKMIKOCTH U ra3a
Ha MOTPpYyKEHHOE B HUX
TEJO

Hroro no pazneny

21

bubmuorexa [JOK
https://m.edsoo0.ru/7f416194

OIICHKA CBOMX JCHCTBUM
C Y4ETOM BJIMSHUS Ha
OKpY>Karollyto Cpeny,
BO3MOJKHBIX TJIO0AIBHBIX
OCJIEICTBUN

Pa3nea 5.Padota 1 MOIIHOCTb. JHeprus

5.1

PaGora 1 MouHOCTH

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

MOTPeOHOCTH B
(hopMHUPOBaHUH HOBBIX
3HAHW, B TOM YHCJIC
(dbopmyaHpoBaTh UIEH,
MOHSITHS, TUTIOTE3HI O
¢bu3nIecKux 00BEKTaxX U
SIBJICHUSAX

5.2

HpOCTBIC MCXaHHU3MBbI

bu6mmoreka [JOK
https://m.eds00.ru/7f416194

OpHUCHTAlUA Ha
NpUMEHEHHE
(bHU3MYeCKUX 3HAHHUHN IS
pelieHus 3a/1a4 B
00J1acTH OKpYXKaroein



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

CpeZII)I, HJ'IaHI/IPOBaHI/ISI
HOCTyrIKOB " OLICHKU UX
BO3MOKHBIX
MOCJICACTBUM JJIsI
OKpY’KaroIllel cpeipl

c(hopMUPOBAHHOCTH
HaBbIKa pedIexcu,

53 MexanuecKas SHepris 4 1 bubmuotexa [{OK MPU3HAHUE CBOETO MpaBa
https://m.edso00.ru/7f416194 | Ha OMIMOKY U TAKOTO K€
Ipasa y Apyroro
YeJI0BEKa
Hroro no paszneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

1O ITPOI'PAMME



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

8 KUIIACC

KoanyecTBo 4acoB

DJIEeKTPOHHbIE Buabl 1esite/ibHOCTH
Ne HaumeHoBaHue pasienoB (undpossbie) o0yyarommxest ¢
Kounrtpoubnbie | IlpakTnueckue .
n/n U TeM NMPOrpamMMmblI Bcero o0pa3oBaTeJibHbIE y4eToM padouei
padoTsbI padoThbI
pecypcsl NMPOrpamMmblI
BOCIUTAHUS
Pa3pen 1.TenioBbie iBJICHUS
TOTOBHOCTh K aKTUBHOMY
Y4acTHIO B 00CYKICHUN
00IIeCTBEHHO3HAYUMBIXU
11 CtpoeHue u CBOMCTBA 7 bubmmoreka [JOK ATHUYECKHX TpobiieM,
' BEIIECTBA https://m.edso0o.ru/7f4181ce | CBSI3aHHBIX C
MIPAKTHICCKAM
MIPUMCHEHHEM
TOCTHXKEHUN (PU3UKU
BOCTIPHSTHE
ACTETHYECKUX KAYeCTB
bubmuorexa [JOK M3UYECKON HAyKU: €€
1.2 TemnoBbIe MPOIIECCHI 21 5 a b y
https://m.edsoo.ru/7f4181ce | rapMOHHUYHOIO
MTOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTHU
Hroro mo pazneny 28
Pa3nes 2.2y1iekTprYecKre 1 MATHUTHBIE SIBJICHHSA
DNeKTpUUECKUe 3apsiabl. MOTPEOHOCTH BO
bu6nmmoreka [IOK .
2.1 3apspKeHHBIC Tela U UX 7 1 B3aUMOJICHCTBUU TIPH

B3anMMOJCHiCTBHE

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

BBIIIOJTHEHUHN



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

HUCCIIEIOBAaHUN U
MIPOEKTOB (PU3NIECKOI
HaIpaBJICHHOCTH,
OTKPBITOCTh ONBITY U
3HAHMSAM JIPYTUX

2.2

ITocTosiHHBIN
3JIEKTPUYECKHUI TOK

20

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

CTpEMJICHHUE
aHAJIM3UPOBATh U
BBISIBJIATH B3aUMOCBSI3H
MPUPOJIBI, OOIIECTBA U
KOHOMHKH, B TOM YHCJIC
C UCTIOJIb30BaHUEM
(bu3HUeCKUX 3HAHUN

2.3

MaruuTHbIC IBICHUS

1.5

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

0CO3HaHME LIEHHOCTH
6e3omacHoro oopasa
KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE,
BaYXHOCTH IPABUII
0€30macHOro MoBEACHUS
Ha TPaHCIIOpTe, Ha
aoporax, ¢
AIIEKTPUUYECKUM U
TEIUIOBBIM
00opyioBaHNEM B
JTOMAITHHUX yCIIOBHUSX

2.4

DJIeKTpOMarHuTHas
UHAYKOUS

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

MoTpeOHOCTH B
(hOpMUPOBAHUH HOBBIX
3HAHUH, B TOM YHCJIE
(dbopMynupoBaTh uieH,
MOHATUS, TUIIOTE3bI O



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

(bu3MIecCKuX 00BEKTaX U

SIBIICHHSIX
Hroro no pazneny 37

PesepBHOE BpeMmst 3

OBHIEE KOJIMYECTBO HACOB 68 14.5

1O ITPOI'PAMME




9 KIIACC

Ne
n/n

HaumenoBanue pa3iesion
U TeM MPOrpaMmbl

KoanyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Bujanbl gesiTe IbHOCTH
o0yvyaruuxcs ¢
yueToMm padouei
NporpamMmbl
BOCIIUTAHHSA

Pa3zgen 1.Mexannueckue siBJCHUS

11

MexaHn4decKkoe IBHKEHUE U
CIIOCOOBI €T0 OMHMCAHUS

10

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

HpOsIBIICHHE HHTEpeca K
UCTOPHH U
COBPEMEHHOMY
COCTOSIHUIO POCCUMCKOM
¢bu3nvecKoit HayKu

1.2

Bs3aumoneiicTeue Ten

20

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

TOTOBHOCTb K aKTHBHOMY
Y4acTHIO B 00CYXI€HUU
00111eCTBEHHO3HAYMMBIXU
ITUYECKUX NpolIieM,
CBSI3aHHBIX C
MPAKTHYSCKUM
NPUMEHEHHEM
JTOCTIKEHUH (PU3HUKH

13

3aKOHBI COXpaHEHUs

10

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41a4a6

BOCIIPUATHE
JCTETUYECKUX KauecTB
¢buznueckoil Hayku: eé
rapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH

Hroro no pazgeny

40

Pa3zgea 2.Mexannueckue KoJIe0aHUA U BOJTHBI



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

2.1

Mexaunueckue KoneOaHus

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

OCO3HaHHE [[CHHOCTH
(bU3NIEeCKON HAyKH KaK
MOIIHOTO UHCTPYMEHTA
MO3HAHHS MHpPa, OCHOBBI
pa3BUTHUS TEXHOJIOTHH,
BaKHEUIIEH
COCTaBJIAIOIIEH
KYJIBTYPBI

2.2

MexaHu4eckue BOJIHBI. 3BYK

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

c(hOpMUPOBAHHOCTh
HaBbIKa pediiekcum,
MIPU3HAHUE CBOETO TpaBa
Ha OMIMOKY U TaKOTO e
npaBa y Jpyroro
JenoBeKa

Hroro no pazneny

Pa3nes 3.2/iekTpOoMaruuTHoe noJjie u

15

IJICEKTPOMAIrHUTHBIC BOJIHBI

OpHUEHTAIHS Ha
MIPUMEHCHHE
(bU3UYECKUX 3HAHHUM JIJIS
peuienus 3aaa4d B

31 DNEeKTpOMarHUTHOE MOJIE U 6 bubnnorexka [JOK o0J1acTu OKpy X arorei
DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f4la4a6 = cpensl, IaHUPOBAHUSA
IIOCTYIIKOB M OLICHKU UX
BO3MOXKHBIX
HOCIENCTBUN JUIA
OKpY>Karolleu cpebl
Hroro no pasgeny 6

Pa3nea 4.CBeToBBIC IBJICHUS



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

4.1

3aKOHBI pacIpOCTPAHEHUS
CBETa

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

MOTpeOHOCTH BO
B3aUMOJCHCTBUU IIPU
BBITIOJIHEHUH
HCCIIEIOBAHUM U
MPOEKTOB (PU3HUECKOMN
HaIpaBJIEHHOCTH,
OTKPBITOCTH OIBITY U
3HAHUSIM JPYTUX

4.2

JINH3EI ¥ ONITUYECKHE
npuOopbI

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

MOBBIILIEHHE YPOBHS
CBOCH KOMIICTCHTHOCTH
4yepe3 MPaKkTUIECKYIO
NEATEIBHOCTD

4.3

Paznoxxenue 6enoro ceeta B
CHEKTP

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

MOTPeOHOCTH B
(bopMUPOBaHUN HOBBIX
3HaHUM, B TOM YHUCJIIC
(dhopMyJIHpPOBATh UICH,
MOHATHS, TUTIOTE3BI O
buznuecKkux 00ObEeKTax u
SIBIICHUSX

Hroro no pazneny

15

Pa3gea 5.KBaHTOBbIE IBJICHUSA

5.1

I/ICHYCKE[HI/IC U MOTJIOIICHHUEC
CB€Ta aTOMOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

CTpeMJICHHE
aHAJIU3UPOBATh U
BBISIBJISITH B3aUMOCBSI3U
IIPUPO/IbI, 00ILIECTBA U
3KOHOMHMKH, B TOM YHCJIC
C MCIIOJIb30BaHUEM
(bUBUYECKUX 3HAHUMA



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

5.2

CTpOCHI/Ie ATOMHOTO sJpa

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

OIlCHKA CBOUX JEUCTBUU
C YYETOM BJIMSHUA Ha
OKpY’Karollylo cpeny,
BO3MOXKHBIX IJT00aIbHBIX
HOCIENCTBUMI

5.3

SnepHsle peakuun

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

OCO3HaHUE LIEHHOCTU
(bu3NIEeCcKOi HayKH KaK
MOIIHOTO UHCTPYMEHTA
MMO3HAHUS MUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUH,
BaOKHEHIIEH
COCTaBJISIOLIEH
KYJIBTYpbI

Hroro no pazneny

17

Pasnen 6.I1oBTOpHTEIHHO-00001AK0IIIUIT MOTTY.

6.1

[ToBTOpEeHME M 0000IIIEHNE
coJiep>KaHus Kypca (pusuku
3a 7-9 kiacc

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

OCO3HaHUE [ICHHOCTH
6e3omacHoro oopasza
’KHU3HU B COBPEMEHHOM
TEXHOJIOTMIECKOM MUpE,
BAXHOCTH IIpaBUJI
0€30I1aCHOTO TTOBEICHUS
Ha TPaHCIIOpTe, Ha
7oporax, ¢
AIIEKTPUUCCKUM U
TCIIJIOBBIM
00opyAOBaHNEM B
JTOMAITHHUX yCIIOBHUSX

Hroro no pazgeny



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

OBILIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

102

27




HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacoB 3J’[eKTp0HHLIe
Ne Jlara
Tema ypoka uugposeie
n/ Bcero | Kourtpoabn | IlpakTtuyeck | H3yYeHUA
o0pa3oBaTesibHbIE
n ble pa0doThl | He padoTbl
pecypcebl
®uznka — HayKa o npupoje. SABiIeHus: NpUpoIbl 1
®uznueckue sBICHUs
duznyecKue BeJIMYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue remnepaTypsl

4 MIPY TIOMOIM KUJIKOCTHOTO TEPMOMETpPA U 1aTUYUKA 1 1
TeMnepaTypsl"”

5 Mertoas! Hay4yHOro no3Hanus. Onucanue 1 bubmmoreka [IOK
(hU3HUYECKUX SIBJICHU C TIOMOIIIBIO MOIENei https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "IIpoBepka rumnoTessl:

6 JANbHOCTH MOJETA HIapUKa, MYIIEHHOTO 1 1
TOPU30HTAJIBHO, TEM OO0JIbIlIe, YeM OOJIbIIIE BHICOTA
mycka"

7 Crpoenne BeniectBa. OIBITHI, TOKA3bIBAIOLINE 1 bubnmnorexa HOK
JIUCKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBu>KeHHE YacTULl BELIeCTBa 1 brbmmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue « OMbITH 10 HAOIIOICHUIO 1 1
TEIUIOBOTO PACIIMPEHNUS I'a30B»

10 ArperaTHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

bubmnoreka LIOK
11 «llepBOHayYanbHBIE CBEEHUS O CTPOCHUU 1

BCIICCTBa»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanndeckoe aBmxkeHne. PaBHoMepHOe 1 bubnmnoreka [JOK
HEPAaBHOMEPHOE JIB)KCHHE https://m.edsoo.ru/ff0a05c6
bubmmorexa [JOK
13 Ciopocts. EauruE! cropoctu https://m.edsog ru/ff0a079c
14 Pacuer myTu 1 BpeMeHU IBMKCHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 WNuepuus. Macca — mMepa HHEPTHOCTH Tel httos://m.e dsogru /£020¢10
16 [TnotHOCTH BemecTBa. Pacuer Mmacchl n 00beMa bu6mmorexa [IOK
TeJla Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Hat60paT0pHas[ pabota «Onpeenenne mioTHOCTH
TBEPJIOTO TEJIa
18 Pemrenne 3agad mo treme "IlnoTHOCTE BeliecTBa" bubnnorexa LIOK
https://m.edsoo.ru/ff0al123c
19 Cuiia KaK XapakTEepPUCTHKA B3aUMOICHCTBHS TEIL.
Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas paboTa «3ydyeHne 3aBUCUMOCTH
20 pacTsokeHus (aepopMaium) Npy>KUHbI OT
MPUITOKEHHON CHJIBI»
21 SBnenue Tarorenus. Cuma TSHKECTH
99 CBs13bp MEXKIy CHJION TSKECTH U Maccoil Tena. Bec bubnmnorexa HOK
tena. Pemmenue 3agay mo teme "Cuna tsoxkect"” https://m.edsoo.ru/ff0al778
93 Cwuta TskecTr Ha Apyrux maHerax. Gusunueckue bubnmnoreka [JOK
XapaKTEPUCTUKH IIJIaHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Hsmepettite ciut. JtamoMeTp https://m.edsog ru/ff0al8cc
25 Bec Tema. HepecomocTh bubmmorexa [JOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CrnoxeHue IByX CHJI, HAPABICHHBIX 110 OJTHON

bu6nuorexa [IOK

26 . .
npsiMoM. PaBHOJEHCTBYOIAs CHIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme "PaBHoneiicTByromas cuin”

28 Cuia TpeHus u e€ BuApl. TpeHue B IpUpojae U bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabota «/3yueHnue 3aBUCUMOCTH 6 LIOK

noIMoTeKa

29 CHUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI IaBJIICHUS U httos://m.edsoo.ru/Ff0alccs
XapakTepa COMPHUKACAIONINXCS TOBEPXHOCTEIN T '

30 Pemenue 3a1au Ha onpeneneHue
PaBHOJAECHCTBYIOIIEH CHJITBI
Pemenue 3amad mo Temam: «Bec Temnay, Eub OK

noIMoTEeKa

31 «I'papuueckoe n3obpaxxkenue cuim, «Cuibn, i
(PaBROJEHCTBYIONAs CHID https://m.edsoo.ru/ff0alde0
Bukropuna: «Mexannueckoe ABUKEHHUEY, «Macca,

32 IUIOTHOCTHY, «Bec Temay, «['paduyeckoe
n3o0pakeHue cuin, «CUiabh»

33 Hasnenue. CriocoObl yMEHBILICHUS U YBEIUMUCHUS bubmuorexa HOK
JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHSI Ta3a OT bubnmnorexka [JOK
00BEMa, TeMrepaTypsl https://m.edso0.ru/ff0a2376

35 [Tepenaya naBieHus TBEPIBIMHU TCIIAMH, bubnuoreka [IOK
SKUIKOCTSIMH U ra3aMu. 3axoH [lackans https://m.edsoo.ru/ff0a25b0

36 JlaBiieHUE B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubanorexa HOK
JIEVCTBUEM CUJIBI TSHKECTH https://m.edso0.ru/ff0a2718

37 Pemenue 3agau no reme «JlaBineHue B )KUIAKOCTH U bu6mmoreka [IOK
rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 Coobmaromnmecs: CoCyIbl 1

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

butmmoreka [JOK

39 Pnnpapmirieciit npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiiHeBOM KUAKOCTHBIN HACOC
, bubnmnoreka [JOK
41 ATtMmocdepa 3emiid U IPUYHUHBI €€ CYIIeCTBOBAHUS httos://m.e dsoc]fru /F0a2b5a
42 Bec Bo3ayxa. ATMochepHOe 1aBlIeHHE Etl;ls;:j;lr(r)::(ﬁ)(l)l.r(:}:anZbSa
43 N3mepenune atmocdepHoro napiaeHus. Onpit bubmuoreka [IOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT BHICOTHI bubnmnoreka [JOK
HaJl ypOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 BbapomeTtp-anepous. ATMochepHoe JaBieHHe Ha bubnunoreka IIOK
Ppa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3aga4d mo reme " AtmochepHoe
nasieHue"
47 JlelicTBUE KUIKOCTHU U T'a3a HA MOTPYKEHHOE B HUX bubnuorexa [JOK
TEJI0. ApXUMeA0Ba CUIIa https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BLITaJII)KHBla)fomeI;I CHIIBI, z[ef?cgymmeﬁ Ha TeJlo, bubmmorexa TIOK
https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJIKOCTh)
JlaGopatopHas pabora no reme «VccnenoBanue
49 3aBHCUMOCTH BecCa Teja B BOJIE OT 00bEMa Bubmaorexa ITOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B ’KHUJIKOCTh YaCTH TeJlay
bubnmnorexa [JOK
50 Hnapasiite Tes https://m.edsoc]f ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JOAKU U

ompeneneHue e€ rpy30noabEMHOCTH"



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemenne 3aJa4 I10 TEMaM: «IlmaBanne CyaoB.

52 BosznyxomnaBanue», «JlaBnenue TBEpABIX TE, bubmorexa LOK
N https://m.edsoo.ru/ff0a3654
YKUJIKOCTEN U Ta30B»
53 CBos urpa: «JlaBneHne TBEpIbIX TEJ, )KUJIKOCTEH 1
ra3oBy»
bu6mmoreka [IOK
>4 Mexanieckas padora https://m.edsoo.ru/ff0a3f82
bu6nuorexa [IOK
55 MormHoCTs. EAUHALE! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienoBanue "PacyéT MOIIHOCTH, 1
pa3BuUBaeMou MpH MOIBEME T10 JiecTHHUIIE"
57 IIpoctsie MexaHu3mbl. Peryar. PaBHOBecue cuil Ha
peIyare
Peryaru B TexHuke, ObITY U IPUPOJIE.
58 JlabopaTtopHas pabota «/ccnenoBanue ycioBHit 0.5 Bubmmorexa [IOK
https://m.edsoo.ru/ff0a478e
PaBHOBECHS pblyara
59 Pemenue 3agau no reme «Y CinoBusi paBHOBECHUS bu6mmorexa [IOK
pbryara» https://m.edsoo.ru/ff0a48a6
KoaddunrenT noneznoro nedcTBus MexaHu3ma.
60 JlaboparopHas padota «M3mepenune KI1/] 0.5
HaKJIOHHOM TIJIOCKOCTH»
61 Pemenne 3agau mo treme "PadoTa, MOIIHOCTS, bubnuoreka [IOK
KII1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas 3Heprus. Kunernueckas u bubnnorexa HOK
MOTEHIMAIbHAs YHEPT U https://m.edso0.ru/ff0a4252
. bu6nmoreka [IOK
63 3aK0H COXpaHEHHUsT MEXaHUYECKOW DHEPTUN

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEpUMEHT IO TeME " DKCIEPUMEHTATILHOE
64 ompeieNicHue U3MEHEHUSI KHHETUYECKOU 1 1 1
MOTEHIIMATBHOM SHEPTUU MPU CKAThIBAHUU TeJIa 10
HaKJIOHHOM TI0CKOCTH"
65 Buxkropuna: «Pabota 1 MOIIHOCTh. DHEPTHS 1
66 PesepBHblii ypok. Pabota ¢ TekcTamu 1o teme 1 bubnmoreka [IOK
"MexaHnueckoe aBHKeHue" https://m.edsoo.ru/ff0a4ee6
67 PeseprHrlit ypok. Pabota ¢ TekcTamu 1o teme 1 bubmuorexa [JOK
"JlaBneHue TBEPABIX TN, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PesepsHblii ypok. Pabota ¢ TekcTamu 1o teme 1
"Pabota. MomtHocts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KosnuyecTBo 4yacos 1 DJIEeKTPOHHbIE
aTa
Ne Tema ypoka Koutpoasn IIpakTH4eck uudposbie
Bcero U3yYeHH S
n/n bie padoThI ne padoTbl o0pasoBaTe/ibHbIe
pecypchbl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
1 KUHETUYECKOU TEOPUH U UX OILITHBIE 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, )KUAKOTO ¥ Tra3000pa3HOTO 1 bu6nuoreka [JOK
COCTOSTHUM BEIecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO, KHUJKOTO U
4 ra3000pa3HOro COCTOSTHUIN BEIECTBAa HA OCHOBE 1
TTOJIOKEHUH MOJICKYJIIPHO-KUHETUYECKOU TEOPHUH
bu6mmorexa [IOK
5 Kpucrammueckne n amop@HBIE Teaa 1
p pd https://m.edsoo.ru/ff0a5800
6 CmauunBaHue 1 KanwuisipHOCcTh. [loBepXxHOCTHOE 1 bubanorexa [JOK
HaTs KeHHE https://m.edsoo.ru/ff0a5530
7 TemmoBoe pacuinpeHne U CKaTUE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO 1
TEIIOBOI'O ABMKEHHUS YaCTHUI]
9 Baytpennss sneprusi. CriocoObl H”3BMEHEHHS 1 bubnmoreka [JOK
BHYTPEHHEHN HEPrUun https://m.edsoo.ru/ff0a5c60
bu6nuoreka [JOK
10 Bune! Tenmnonepeauu 1
A pea https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpok-koHpepenmus "[Ipaktuueckoe

11 HMCHOJIb30BaHNE TEIIOBBIX CBOMCTB BEIIECCTB U bubmmorexa [TOK
https://m.edsoo.ru/ff0a65c0
MaTepHaJioB B LIEJIAX 3HEprocoepexeHus"
12 KonnuecTBo TemioTel. Y aenbHas TerI0eMKOCTb bubmmorexa [JOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TeI10BOTO Oastanca. TerminoooMeH u bubnmnoreka [JOK
TEIJIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "VccnenoBaHue sBIeHUS
14 TEIJI000MEHA MPU CMEIIMBAHUHU XOJI0THON 1 bubnnorexa LIOK
o " https://m.edsoo.ru/ff0a6a98
ropsiueil BoJbl
PacueT konmu4decTBa TEIUIOTHI, HEOOXOAUMOTO IS
15 HarpeBaHus Teja U BBLIEISAEMOr0 UM IIPH
OXJIaKICHUU
16 JlaGopaTopHas pabota "OnpeneseHue yaeabHOR bubmmoreka [JOK
TEIUIOEMKOCTH BellecTsa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMIMBA. Y IeJbHasl TeIJI0Ta CrOpaHus bubmmorexa [JOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpIE€BaHUE KPUCTATUIMUECKUX bubmmoreka [JOK
Tell. Y aenbHas TeIUI0TA IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OrnpenesieHue yaeabHON bubnnoreka [JOK
TEILIOTHI IIaBJIeHuA JIbaa" https://m.edsoo.ru/ff0a72fe
bu6nmoreka [IOK
20 [TapooGpazoBanne u kKoHneHcanus. Mcmapenue httos://m.edsoo.ru/f0a740C
Kunenue. Y aenbHas Temiora napoodpa3oBaHus 1
bubmuoreka [JOK
21 KOHJEHCAllMH. 3aBUCUMOCTh TEMIIEpaTyPhbl

KUIICHUS OT aTMOC(I)epHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢
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Bnaxxnocts Bo3myxa. JlabopaTopnast paborta

22 "OrmpeeneHne OTHOCUTETBHON BIIAKHOCTH bubmorexa LOK
| https://m.edso0.ru/ff0a7628
BO3yXa
93 Pemenue 3a1au Ha onpeneneHne BIaKHOCTH
BO3yXa
[Ipuntumb! paboThI TEIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuna. J[BUratens BHyTPEHHETO
CTOpaHHUs
o5 KIIJI rermmoBoro aurateis. TerioBsle ABUTATEIN bubmuorexa [JOK
Y 3al11Ta OKPYXKAIOIIEH Cpeabl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUS U MPEBPAIICHUS YHEPTUU B
TEIUIOBBIX TpoIeccax
97 Tennossle siBiIeHUs. MI3MeHEHHE arperaTHbIX bubmmoreka [JOK
COCTOSTHUM BeIecTBa https://m.edsoo.ru/ff0a83f2
28 Buxtopuna: "TeruioBele sBieHus. Msmenenue bubnunoreka [IOK
arperaTHbIX COCTOSIHUI BeniecTBa" https://m.edsoo.ru/ff0a86ae
29 Dnextpuszanus Tel. J[Ba poja 3JIeKTPHUUECKUX
3aps0B
30 VYpok-uccienopanue "IIeKTpU3aIU T
WHAYKIMEH U IPU COMPUKOCHOBEHHUH"
. bu6nmoreka [IOK
31 B3aunmoperictBre 3apsokeHHBIX Tell. 3akoH Kynona httos://m.edsoo.ru/f0a87e4
Onextpuueckoe nojue. HampskeHHOCTD
32 AJIEKTpHUYECKOTo o, [IpuHIMT cyneprno3uunu bubmmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TONIEH
33 Hocwurenu snekTpuueckux 3apsaoB.

DneMeHTapHbIi 3apsa. CTpoeHue atoma



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34 [TpoBOTHHKY M AUDIIEKTPUKHU. 3aKOH COXPAHECHHUS bubmmoreka [JOK
3JIEKTPUYECKOrO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1a4 Ha IPUMEHEHUE CBOMCTB bubanorexa [HOK
3IIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUH TOK, YCIOBHUS €TO
36 CyImecTBOBaHUs. VICTOYHUKH IICKTPHYECKOTO brbmmorexa [TOK
i ' P https://m.edsoo.ru/ff0a95a4
TOKa
37 JleHCcTBUS SIIEKTPUICCKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
38 Vpok-uccienoBanue " JlelicTBUE 3IEKTPUUECKOTO 1
I10JI1 HAa IPOBOJHUKH U JUAJIEKTPUKNU"
39 DNEKTPUYECKUH TOK B METAIUIAX, JKUIKOCTAX U bubnnorexa [HOK
raszax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lelb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopatopHas padora "V3mepenue u 05 bubnnorexa [HOK
peryiaupoBaHUE CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJIeKTpUYECKOe HampsikeHune. BoiabT™merp.
42 JlaboparopHas padota "N3mepenue u 0.5 bubmmorexa [TOK
PATOPHaZ p P ' https://m.edsoo.ru/ff0a9e14
peryarpoBaHUE HATIPSIKEHUS
43 CornpoTuBiieHHE POBOJAHUKA. Y JEIBHOE bubmuorexa [JOK
COIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTta "3aBUCUMOCTh
44 AJIEKTPUIECKOTO COMPOTUBIIEHHUS TPOBOIHUAKA OT 1 bubnmnorexa [JOK
€ro JUIMHBI, IUIOIIAU IIONIEPEYHOr0 CEYECHUS U https://m.edsoo.ru/ff0aa738
Marepuana'
45 3aBUCHUMOCTh CHJIBI TOKA OT HAIPSKEHUS. 3aKOH bubnmoreka [JOK

OmMa 1151 yuacTka 1memnu

https://m.edsoo.ru/ff0aad44a
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JlabopaTtopHast padota "HUccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bu6nmoreka [IOK

46
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarensHOE U MapauIeTbHOE COSTUHEHUS
MTPOBOHUKOB
JlaGopatopnas pabota "IIpoBepka mpaBuia
48 CJIOKCHHSI HAMIPSKSHHH MIPH MOCIe0BATETLHOM bubmmorexa [JOK
P P " https://m.edso0.ru/ff0aaa58
COEJIMHEHUU JIBYX PE3UCTOPOB
JlaboparopHas padota "IIpoBepka nmpaBuia ass
49 CWJIBI TOKA TIPH MapaJJICIIbHOM COSAMHCHHUN bubmmorexa [JOK
"p P https://m.edsoo.ru/ff0aadle
pEe3UCTOPOB
50 Pewrenue 3agau Ha mpumeHeHue 3akoHa Oma i bubmmoreka [JOK
Pa3IMYHOTO COSMHEHUS TTPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubnnorexa [JOK
Jxoyins-Jlenua https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "Onpenenenue paboThl U bubmmoreka [JOK
MOIIHOCTH 3JIEKTPHUYECKOTro TOKa" https://m.edsoo.ru/ff0ab3e0
DNEKTpUUECKHE MU U MMOTPEOUTEITN
53 aneKTTqueCKoﬁ SHEPTUH B GEIT Kopotkoe bubmmorexa [JOK
P P Y. 2OP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
DIIEKTPUYECKUE 3apsi/ibl. 3apsKEHHbBIE TEA U UX
54 B3anUMOICUCTBHS. [IOCTOSHHBIN 3TIEKTPUYECKUIM bubmmorexa [IOK
A ' P https://m.edsoo.ru/ff0abd2c
TOK
CBos urpa: «NeKTpUIECKUE 3aps/Ibl.
55 3a H)I(eIbeIe Tena ; ux B3aHMo§eﬁCTBH;1 bubmmorexa [JOK
b . . ' https://m.edsoo.ru/ff0abea8
[ToCTOSIHHBIH NEKTPUYECKUIN TOK»
56 ITocTossHHBIE MATHUTHI, UX B3aMMOJCHCTBHE



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

57 VYpoxk-uccienosanue "M3yuenue moniei 1 bubmmoreka [JOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarunuTtHoe noje. MarautHoe 1nose 3eMiu U ero bubmuorexa [JOK
3HAUEeHHE I )KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE TOJIe JIEKTPUUECKOTO bubmuorexa [JOK
TOKa MarHuTHOE M0JI€ KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHas pabota "V3ydyeHue geicTBus 0.5 bubmorexa LHOK
| https://m.edsoo.ru/ff0ac74a
MarHUTHOT'O TIOJISl HA MPOBOJHUK C TOKOM
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonbs3oBanue 3MeKTpoABUTATENICH B
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE. bubmmorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopaTopHas pabota "KoHcTpynpoBaHue u
n3y4eHue paboThl neKTpoBUraTesns”
62 OmnpiTel @apazes. 3aKOH SJIEKTPOMArHUTHON
nHaykuuu. [Ipasuno Jlenna
OnextporeHepatop. CriocoObl MoTyueHus
63 ANEKTPHUYECKON IHEPTHU. DIIEKTPOCTAHIIUH HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 DIIEKTPUYECKUE U MAarHUTHBIE SIBJICHUS
65 Buxkropuna: "OnexTpuiyeckue 1 MarHUTHbIE bubnuorexa [JOK
SABJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepsHblit ypok. Pabota ¢ TekcTamu 1o teme bubnmorexa [IOK
"TemoBble siBIEHUA" https://m.edsoo.ru/ff0acc5e
67 PezepBHblil ypok. PaboTta ¢ Tekctamu 1o Teme bubmmoreka [IOK
"[ToCTOSITHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHblii ypok. Pabota ¢ TekcTtamu 1o teme

"MaraurHele sIBjIeHus"
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9 KIIACC

KonnyectBo yacos DJIEeKTPOHHBIE
Ne Jlara
Tema ypoka Kontpoabsubie | IlpakTHueckue uugposbIe
n/n Bcero U3YYeHH S
padoThI padoThI o0Opa3oBaTeJIbHbIE
pecypchl
1 Mexanudeckoe nBuxeHre. MaTtepuanbHas 1
TOYKA
5 Cucrema orcueta. OTHOCUTEIBLHOCTD 1 butmmoreka [IOK
MEXaHUYECKOI'0 ABMKCHHUSI https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE ABIKEHUE 1 bubmmorexa TIOK
p P https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOJIMHEHHOE
4 nBuxeHue. CpeHsas 1 MTHOBEHHas 1
CKOPOCTh
5 [IpssmonuHeHOE PaBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JIBOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh IPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk 1
CKOPOCTH
Jlaboparopnas padora "OnupeneieHue
7 CKO peHI/I;Iz Tenall) npu aBHOpCKO €HHOM 1 1 buGnnorexa LIOK
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBIDKEHUHN O HAKJIIOHHOW IIJIOCKOCTH
8 CBoOoauoe nagenue teir. OnerTe! [ amnnes 1
PaBHOMEpHOE IBMKEHNE TIO OKPYKHOCTH.
9 Ilepunon u yacrora obopammenust. JIuneiinas 1 bubnmorexa [OK
P P ' https://m.edsoo.ru/ff0ae176
U yTJ0Basi CKOPOCTH
10 LlenTpOoCTpeMHUTENIBHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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butmmoreka [JOK

11 [Tepssb1it 3ak0oH HeroToHa. BekTop cuibl https://m.edsoo.ru/Ff0ae612
12 Bropoii 3akoH HeroTOHA. bubmmoreka [IOK
PaBrozelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwnii 3akoH HeroTona. Cyneprozunus bubmmoreka [JOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha TPpUMEHEHUE 3aKOHOB bu6muoteka [IOK
Herotona https://m.edsoo.ru/ff0aeb6c
bubnmnorexa HOK
15 Cuna ynpyrocti. 3akoit Iyia https://m.edsog ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YIOPYTOCTH
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubnmnorexa [HOK
18 Cra Tperns https://m.edsoclj ru/ff0af738
bubnmnorexka [JOK
19 Pemenue 3agau o teme «Cuiia TpeHUS» httos://m.e dsogru IF0afa26
20 JlabopaTopHas pabota "Onpenenenue bubnmnoreka [JOK
K02 (ppHIIeHTa TPEHUS CKOTIBKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3ama4 mo reme "3aK0HBI bu6mmorexa [IOK
Herotona. Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ffOafb8e
Cuna TsKeCcTH M 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO brbmmorexa LIOK
https://m.edsoo.ru/ff0af044
najeHus
VYpok-koHpepenuus "/IBmwxenue ten
23 BOKPYT T'PaBUTAIIOHHOTO LIEHTpa

(Conneunas cucrema). ['anmaktuxu"
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24 Pemenne 3amau o teme "Criia TSDKECTH U bu6nuoreka [IOK
3aKOH BCEMHPHOTO TATOTeHUS" https://m.edsoo.ru/ff0af5f8

o5 IIepBast kocmu4eckas CKOPOCTb. bubmuoreka [IOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTeprabHON TOUKH.

26 AOcontoTHo TBEpIOE Teso. PaBHOBecHe bubnmnorexka HOK
TBEPJOTO TEJA € 3aKPEIUVIEHHOW OCBIO https://m.edsoo.ru/ffOafe36
BpallleHus

27 MowmeHT cuibl. LeHTp TshkecTH

98 Pemenue 3agad mo reme "MOMEHT CHITBL. bubmmorexa [JOK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4

29 MexaHn4deckoe IBHKEHHE. bubmnoreka LIOK
B3aumoneinctBue Ten https://m.edsoo.ru/ffO0b0408

30 Buxkropuna: "MexaHn4uecKkoe JBUKEHUE. bubmmoreka [IOK
Bsaumonerictsue ten" https://m.edsoo.ru/ffOb06ec
Nmmynbse Tena. Mmnynsc cuiibl. 3aKoH

31 COXpaHCHHUS UMITYyJIbca. YTIPYroe u bubmorexa HOK

. https://m.edsoo.ru/ffOb07fa
HEYNPYyroe B3auMoJICHCTBUE

39 Pemenue 3aga4 mo reme "3akoH bubmuorexa [JOK
COXpaHeHHUs UMIyJsbca'" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

bubmnoreka LIOK

34 Mexannueckas paboTa 1 MOIITHOCTb httos://m.edsoo.ru/ff0b0a8A

35 PaboTa cuibl TSDKECTH, CHITBI YIIPYTOCTH U bubnmnorexa HOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlaGopaTtopHast pabota «OrnpezerneHue

paboTHI CUIIBI TPEHHS ITPU PABHOMEPHOM
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https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JBUKEHHUH TeJja 10 TOPU30HTATbHON
MOBEPXHOCTU

CBs3b OHCPIUun 1 pa6OTLI. IloTenunanbHas

37
SHEPrus
38 Kunetnuaeckas sneprus. Teopema o bubnmnoreka [JOK
KUHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUU B MEXAaHUKE
40 JlaboparopHnas pabota «/3ydyeHue 3akoHa bubmmoreka [JOK
COXPAHEHUS SHEPTUM) https://m.edsoo.ru/ffOb12fe
41 KomnebaTeapbHoe IBHIKCHHE U €r0 bubmmorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue konedanus. BeiHyX1eHHBIE bubmuorexa HOK
KkoyieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTiueckuil U Ipy>KUHHBIN MasiTHUKU
VYpoxk-uccienopanme «3aBUCUMOCTb
44 [eproaa KojaeOaHul OT KECTKOCTH Bubmorexa ITOK
p https://m.edsoo.ru/ff0b197a
TIPY>KUHBI U MAcChI TPy3a»
45 [IpeBpamenue SHEPTUH TPH MEXAHHUSCKHUX
KOJIEOAHMAX
JlabopaTtopuas pabora «OrmpenencHue
46 ‘IaCTOI")FBI Hpne IfO a 1<one6a§m71 bubmorexa HOK
pHOZ https://m.edsoo.ru/ffOblaec
PYKHHHOTO MasTHUKA)
Jlaboparopnas padora «IIpoBepka
47 He3aBIZICI/n\IZOCTHpne Hojaa foneé)aﬁnﬁ rpysa bubmorexa LOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoJIHEL. CBOMCTBa
bubmnoreka LIOK
48 MeXaHHYeCKUX BOJH. [Ipo1obHEIC 1

IMOINCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

VYpok-koHpepenus "Mexannueckue

49 BOJIHBI B TBEpIOM Teue. CeiicMuieckue
BOJIHBI"
50 3Byk. Pacnipoctpanenue u orpaxkeHue
3ByKa
51 Ypoxk-uccienosanue "Habmrogenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUH PE30HAHC
53 VYpoxk-koHdepenus "YapTpa3ByK U bubnmnoreka [JOK
UH(Pa3BYK B IPUPO/IC U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
54 3aKoHBI COXpaHeHHs. MexaHnuecKkue bubmuorexa [JOK
KoJie0aHus U BOJIHBI https://m.edsoo.ru/ff0b25f0
55 CBos urpa: «3aKOHbI COXpaHEHUS.
MexaHnuueckue KojaeOaHusi 1 BOJTHBD)
56 DIEKTPOMAarHuTHOE TOJIE. bubnmnorexa [HOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-konpepenuus "[lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue bubnmnorexa HOK
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenosanue "M3ydeHue cBONCTB
bu6nuorexa [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO
| https.//m.edsoo.ru/ffOb2c6e
MOOMIIBHOTO Tene(oHa
50 Pemenue 3a1au Ha onpeeneHne 4acToThl U

JJINHBI BJ'IGKTpOMaFHI/ITHOI\/JI BOJIHBI



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

DJIEKTpOMarHuTHas Mpupoja CBETa.

61 CkopocTh cBeTa. BoHOBEIE CBOliCTBA bubmorexa LOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku cBeta. [Ipsimonuneitnoe
62 aCIIPOCTPAHEHME CBETA. 3aTMEHUS bubnnorexa LIOK
pacpocip ' https://m.edso0.ru/ff0b3658
Comnna u JIyHst
3aKOH OTpaXeHHsI CBETA. 3epKaa.
63 Pemenne 3a1a4 Ha npUMEHEHUE 3aKOHA bubnnorexa LIOK
p https://m.edsoo.ru/ff0b38c4
OTpa)KEHUsS CBETA
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKECHHE CBETA.
65 Hcnons3oBanue MOJIHOTO BHYTPEHHETO bubmmorexa [IOK
yTp https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONTHYECKUX CBETOBOAAX
JlaboparopHnas padota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa MPETOMIICHUS
CBETOBOTI'0O JIy4a OT yIJa MajeHus Ha
rpaHuiie "Bo3ayX-cTekio""
VYpoxk-koupepenuus "McnonpzoBanue
67 MIOJTHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3L"
but6mmoreka [IOK
68 JInasel. Onrruyeckast cuiia JIMH3EI
https://m.edsoo.ru/ff0b3f2c
bu6mmorexa [IOK
69 TTocTpoenne n300paxeHni B JINH3aX
p p https://m.edsoo.ru/ff0b444a
JlaGopartopHas padora "Onpenenenne
PaTopHaz p P . bu6nmoreka [IOK
70 (hOKYCHOTO PacCTOSIHUSI U OTITHYECKOM

CHJIBI COOMpAFOIIICH JIMH3HI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

7 Ypoxk-koHpepennus "OnTudeckue bubnmoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontuyeckas cuctema. 3peHue bubmmorexa LOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-kouhepennus "JledhekTol 3peHus.
Kaxk coxpanuts 3penue"
Paznoxxenue 6enoro cBeTa B CHEKTP.
74 Omnbitel HetoToHa. CrioxeHue bubmmorexa [JOK
https://m.edsoo.ru/ff0c0f4c
CHEKTpaJIbHBIX I[BeTOB. Jlucnepcus cBera
JlabopaTopHnasi pabota "OIMBITHI 11O
75 Pa3NOKEHUIO OCJIOTO CBETA B CIIEKTP U bubnmnorexa HOK
BOCIIPUSITHIO LIBETA MIPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
Ha0JI0/IEHUU Yepe3 1[BETOBbIE GUILTPHI"
VYpoxk-nipaktukym "BoiHOBBIE CBOWCTBA
76 CBeTa: qucriepcusi, HHTepdepeHns u
mudpaxius"
77 OmnbiThl Pesepdopaa u nnanerapHast bubnmnorexa [HOK
MOJIENIL aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue v noOriomeHne CBeTa arOMOM. bubmunoreka IIOK
KBantsl. JInneiuareie crieKTpsl https://m.edsoo.ru/ff0cl44c
80 VYpok-npaktukym "HaGnronenue cnekTpoB bubnmoreka [JOK
ucIyckanus" https://m.edsoo.ru/ff0c1550
81 PagmnoakTUBHOCTE U €€ BUIBI bubnmorexa [OK
https://m.eds00.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas bubmuorexa HOK

MOACIb

https://m.edsoo.ru/ff0cl18ac



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

butmmoreka [JOK

83 PagmoaktuBHBIE TpeBparieHus. M30Torsr https://m.edsoo.ru/ffoclald

84 Pemenue 3aga4 no teme: "PannoakTUBHbBIE butmmoreka [JOK
npeBpauieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuona monypacmana
Ypoxk-koHpepenuus "PagnoakTuBHbIC

86 I/IBIjIyLIeHI/I:Ib Bpnpnpo,ue, MEIULINHE, buGnnorexa LIOK

" https://m.edso0.ru/ff0c2126
TEXHUKE

87 SnepHble peakunu. 3aKOHbI COXPaHEHHS bubmuorexa [HOK
3apsA0BOIO0 U MAaCCOBOI'O YHCEI https://m.edsoo.ru/ff0cl1c58

88 DHeprus cBsI3u aTOMHBIX sifiep. CBs3b bubmuoreka [IOK
MacChl ¥ DHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "Snepueie
peakun"

90 Peakuuu cuHTtes3a u neneHus saep. bubnnorexka HOK
Ucrounuku sneprun CoiiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHhepenuus " nepHas SHEPTETHKA.

91 JleficTBUS paInOaKTUBHBIX MU3TyUYCHUN Ha
JKUBBIE OpraHU3MBbI"

DNEeKTpOMarHUTHOE TOJIE.
92 DneKTpOMarHUTHBIE BOJHBL. KBaHTOBBIE bubmmorera LIOK
https://m.edsoo.ru/ff0c223e
SBJICHUS
BuxTopuna: "OnekTpoMarHUTHOE TOJIE.

93 DNEeKTpOMarHUTHBIE BOJHBL. KBaHTOBBIC
siBieHUs"

04 [ToBTOpenue, o600menue. JlabopaTopHbie bubmuorexa [JOK

paboTsl o Kypcey "BzaumonetictBue ten"

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o61eHne. Pemenne

95 ACUETHBIX M KaUECTBEHHBIX 3a/1a4 I10 TEME 1 bubmmorexa [IOK
? \ A https://m.edso0.ru/ff0c2572
Tennossle mpoueccsl
[ToBTOpenue, o600menue. Pemenue
but6mmoreka [JOK
96 pacyeTHBIX U KaueCTBEHHBIX 3aJ1a4 10 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TeruroBeIX ABUTATEICH"
[ToBTopenue, o6o0meHne. Pemenne
bu6nuoreka [IOK
97 pacyeTHBIX U KaU€CTBEHHBIX 3a]1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexkTpoycTaHoBOK"

08 [ToBTopenue, 0600meHue. JlabopaTopHbie 1 1 bubnmnorexa [JOK
paboTsl 1o Kypcy "CBeToBbIC siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, o6o0uieHue. Padora c

99 TEKCTaMH 110 TeME "3aKOHBI COXPAHEHUS B 1 bubmmorexa [IOK

" P https.//m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [loBTOpenue, 06061menue. Pabora c 1 bubnnoreka [IOK
texctamu 1o Teme "Konebanusa u BOJHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o606menue. Padota ¢ 1 bubmnoreka LIOK
TekcTaMH 110 TeMe "CBeTOBEIE SIBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Pabora c

102 TekcTamu 1o Teme "KBaHToBas u simepHast 1
¢uznka"

OBHIEE KOJIMYECTBO HACOB I10 102 97

[TPOTPAMME



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

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» dusuka: 7-1 knacc: 6a30BbI ypoBeHb: yueOHuUK, 7 kiacc/ [lepsimkun .M.,
NBanos A.U., AkimonepHoe o6miectBo «M3narensctBo «IIpocsemienues

» Gusuka: 8-t kmacc: 6a30BbIN ypoBeHbB: yueOHuUK, 8 kiacc/ [leppimkun U.
M., UBanoB A. U., Akumonepnoe o6miectBo «M3narensctBo «IIpocBemienuey
» Gusuka: 9-i1 knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepbikun U.
M., I'ytauk E. M., UBanoB A. U., IletpoBa M. A., AkiimoHepHO€E O0IIECTBO
«3narensctBO «IIpocBemieHne

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. Otkpeitas ¢pusuka. Yacts 1. Mexanuka. TepmonuHamuka. Mexanudeckue
Kojebanus u BosiHbL.-onronpyausiii: OO0 «®Dusukon», 1997 r.

2. Ortkportas ¢usuka. Yacte II. DnektpuuectBo u marHetusm. OnTHKA.
KBanToBas ¢usuka.- lonronpyaueiii: OO0 «@usukon», 1997 r.

3. DIeKTpOHHBIN 3a7a4HuK 10 Pu3uke.- M.: Menua [1a6nummunr, 1997 r.

4. bonbas sHuukioneans Kupuwia u Medoaus.- M.: Kupwin u Medonuit,
1999 1.

5. Ot mnyra no nasepa 2.0. MaTepakTtuBHasg sHuMKIoneaus.- M.: Komnanus
«Hosbiii Tuck», 1998 r. 6. Kypc ¢usuku XXI Beka. JI.A.bopeBckuii —M:
MenunaXays, 2002 r.

IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://physica-vsem.narod.ru/

http://www.fizika.ru

av-physics.narod.ru

http://physics-animations.com

http://knaccuas pusuka

http://fcior.edu.ru

http://school-collection.edu.ru
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