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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIEHAa HAa OCHOBE IOJIOKEHU M TPeOOBAHWI K pe3ysjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHOM MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom denepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3nukay.

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHWI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHOM MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yueToMm denepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPENoJaBaHusl yueOHoro npeamera « Du3nkay.

ConmepxaHue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOyYaroUIuXcsi M OpraHu3aluio H3y4YeHUs
Gbu3MKKM Ha JAESATeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanmzauuu TpebdoBanuii I'OC OO0
IJTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3yIbTaTaM OOy4eHHs, a TAKKe
MEXKMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusl.

[Iporpamma no u3uke ycraHaBiIMBaEeT paclpeiesieHue yueOHOro MmaTepuana
1o rojgamM oOyueHus (MO Kjaccam), mpejaraeT IpUMEpHYIO MOCIeI0BaTeNIbHOCTD
U3yYEHUs TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAECP>KaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYarouXcCsl.

[Iporpamma mo ¢u3uke pazpaboTaHa C IEJbI0 OKa3aHUs METOJINYECKON
MOMOIIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEAMETY.

dusuka SBIIETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U
SBJICHUN, HW3yYaeMbIX XHUMHEH, OHoOJIOTHEel, acTpoHOMUEH U  (Pu3UUECKO
reorpadueidf, BHOCHUT BKJaJ B E€CTECTBEHHOHAyYHYIO KApTUHY  MHpA,
npenocTaBiseT HauOosiee sCHble OOpas3lbl MPUMEHEHHUS HAyYyHOTO METO/a
MO3HAHMsI, TO €CTh CIIOCO0a MOTy4YeHHS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
0o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4arouuxcsl.

W3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpENANojaraeT OBJIAJCHUE
CIIEIYIOIIUMHA KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIIOJIb30BaThb HAYYHBLIC AOKA3aTCJIbCTBA
AJIS1 TIOJTYYCHUST BBIBOJIOBY .

[lenn wu3ydeHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
omnpeneseHbl B KOHLEMIMM MpenojaaBaHus ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBareNbHBIX opranuzanusax Poccuiickoit ®Denepainuu, peaau3yOIMMUX
OCHOBHBIE 00111€00pa30BaTEIIbHBIE IPOTPAMMBI.

Lenu uzydyenust GU3uKu:

pUOOpPETECHUE HWHTEpeca M CTPEeMJICHUS OOYYarolmuXCsd K HAyYHOMY
U3YUYCHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTyaJIbHBIX W TBOPYECKHX
COCOOHOCTEM;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOE MO3HaHUsA U (popMupoBaHme
WCCJIEIOBATEIILCKOTO OTHONICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yJibTara H3y4YeHUs
OCHOB CTPOCHHS MaTEPUH M (PYHIaAMEHTAJILHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHUE TPEACTABICHUA O PO (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
poeCcCHOHANILHON ACATEIBHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOATOTOBKA K
JnanbHEHIIEMy 00YYEHUIO B 3TOM HaIlPaBJICHUH.

JlocTrkeHWe 3THUX IeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero o6pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIOIINX 3a/1a4:

npuoOpeTeHrue 3HAaHUW O JUCKPETHOM CTPOCHHMM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKHX, MArHUTHBIX M KBAaHTOBBIX
SABJICHUSX;

npuoOpeTeHNe YMEHUN ONMUCHIBAaTh U OOBACHATH (PU3UUECKHUE SBICHUS C
UCITOJIb30BAHUEM ITOJIyUEHHBIX 3HAHMIA;

OCBOEHHE METOJOB pELICHUS MPOCTEHMIIMX PACUYETHBIX 3aJad C
MCIIOJIb30BaHUEM buzndeckux MOJENEN, TBOPYECKHX u
PaKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOII01aTh MPUPOAHBIC SIBJICHUS U BBIMOIHITH OMbBITHI,
nabopatopHble pabOThl ¥  SKCIEPUMEHTAIbHBIE HCCIECIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTENBLHBIX TPUOOPOB;

OCBOECHHME MPUEMOB pabOThl ¢ MHPOpMALMEH (DUINUECKOTO COJEpIKAHMS,
BKJIFOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHHUSIX (GU3MKU, aHAIIU3 U
KPUTHYECKOE OlIEHNBaHKE HH(POpMALUY;

3HAKOMCTBO €O chepaMu NMpoPeCcCUOHAIBHON IeITeIbHOCTH, CBA3aHHBIMU
¢ (u3MKOH, M COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMM Ha
JOCTHXKEHUSIX (PU3UUECKON HAYKH.



OO1iee ynCIo0 YacoB, pEKOMEHAOBAHHBIX JUIsl U3y4eHUs (QU3HUKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeJeN0), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kmacce — 102 wyaca (3 waca B HeAEHIO).

[Ipennaraemselii B mporpaMMe 1o (usuke nepeueHs J1abopaTopHbIX paboT u
OTIBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YUUTENb JIeJaeT BbIOOp MpU MPOBEACHUU
1a00paTOpPHBIX PabOT U OMBITOB C YYETOM HWHAMBUIYaJbHBIX OCOOEHHOCTEMH
00yYaromuxcsi, CIUCKa 3KCIEPUMEHTANbHBIX 3aJlaHui, MpeAsiaraéMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMeHa 0 (U3UKe.



COJEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uka u e€ poJib B IO3HAHUM OKPY KaIOLIero Mmupa.

@usuka — Hayka o mnpupone. fABneHus npuponbl. OU3NYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeaMUMHBIL. M3MmepeHue Qu3nueckux BenuyuH. Duznyueckue
npudopsl. [lorpemHocts u3mepeHnit MexxayHapoHas cucTeMa euHull.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPOY.
EcTecTBeHHOHAy4HBIM METOJ MO3HAHUS: HAOIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBIDKCHHUE TUIIOTE3, SKCTICPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHCHHE
HaOmogaemMoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C MOMOIIbIO MoJieel

Jemoncmpayuu.

1. MexaHW4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. DOusudeckue MPUOOPHI U MPOIEIypa MPSIMBIX U3MEPECHUA aHAIOTOBBIM H
(ppoBBIM TPUOOPOM.

Jlabopamopusie padomul u onsimel.

1. OmpepeneHne EHBI ACICHUS KA H3MEPUTEIHHOTO MPUOopa.

2. M3mepenue paccTosiHUN.

3. H3mepenue oO0bEMa )XUAKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue TeMmmeparypbl HOpH HOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H

JIaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: AATBHOCTH IMOJETA
HIapuKa, MyImeHHOro TOPU30HTAIbHO, TeM OO0Jbllle, 4yeM OOJbllle BhICOTA
MyCKa.

IlepBoHaYa/ibHbIE CBEACHUS 0 CTPOCHUM BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne uactul BemecTBa. CBsA3b CKOPOCTHM JABWKEHHMS YacTHL C
TemnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaunmoneiicTBue yactuil
BEIIECTBA: MIPUTSHDKEHNE U OTTATIKHBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(KpUCcTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JTBUKEHHUS.

2. HaGmonenue nuddysumn.



3. HaGmonenue  siBieHud,  OOBACHAIOIIMXCS  MNPUTSDKEHUEM WU
OTTAJIKMBAaHWUEM YaCTHUIL BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHnka JuameTpa aromMa METOJOM paaoB (C  HCHOJIb30BAaHUEM

dbortorpaduii).

2. OnpITHI O HAOIIOEHUIO TETNIOBOTO PACIIUPEHHS Ta30B.

3. OnpIThI O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

JIBMKeHMe U B3aUMOJAEHCTBHE TeJl.
Mexanudeckoe pABrmkeHue. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHUE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JABMXKEHUHU. Pacuer mytu u
BPEMEHU JBUKEHUS.
SBnenue uHepuMH. 3aKOH WHEpUWU. B3anmonelcTBHe Ten Kak NpPUYHMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHUILIEC
o0bema BEIIeCTBA.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3mMepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHUJIA
TspkecTy. Cuita TshKeCTH Ha Ipyrux miaHerax. Bec rena. Hesecomocts. Cnoxenune
CWJI, HaIIpaBJICHHBIX MO OJHOM mpsMoi. PaBHoxencTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HaOmroneHne MexaHU4ecKoro JBUKEHUS Tea.
2. H3mepeHue ckopocTy NpsIMOJIMHEWHOIO JIBUYKEHUS.
3. HaOumtoneHue siBJIeHUs HHEPLMH.
4. HabmroneHue nu3MeHeHus: CKOPOCTH MPHU B3aUMOJACUCTBUU TEL.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEJL.
6. CIl0XeHue CuIl, HallpaBJIEHHBIX 110 OJHOM MPSIMOMN.
Jlabopamopusie padomul u onvimel.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBM)KEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmpeneneHue cpeaHell CKOPOCTH CKOJBKEHHS Opycka WM HIapuKa IO
HAKJIOHHOM INIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4. OmbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PaCTSHKEHHS (IedopMarium)
IOPYXUHBI OT IPUIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBXKECHHS OT
BECa Teja U XapakTepa CONPUKACAOIINXCSI [IOBEPXHOCTEH.

JlaBieHue TBEPIABIX TeJI, KUJAKOCTE U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUUYCHUS NaBieHus. JlaBiaeHue rasa.
3aBUCMMOCTh JaBJIEHUSI ra3a OT oObema, TemiepaTypsl. llepemaua naBineHus
TBEPJIBIMU TEJaMU, KUJAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOMHBI. ['mMapocratnyeckuii
napajaokc. Coob1aroniyecs: cocysl. ['MapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3aymHOW obomouku 3emiu. Ombit Toppuuennu. M3mepenne atmocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO JIaBJICHHUS.

JlelicTBue XUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.
3aBUCUMOCTbH AABJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaya gaBiIeHUS )KUIKOCTBIO U Ta30M.

CooOmatomuecs CoCy/Ibl.

['mnpaBnuuecknii nmpecc.

[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKHBAIOIIECH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
T€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITaTKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAaHUS TEJN: IUIABAHHWE WIIA IMOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOLIEHHUS MJIOTHOCTEN TEJIA U AKUIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHve  BHITAJKUBAIOIIEH  CWiIbL, JEWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEMCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MacChl TEJa.

4. OnbIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JEHCTBYIOIIE Ha TEJIO B IKHUIKOCTH, OT O0BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpeIeTIEHUE €€ IPY30II0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHepPrus.

Mexannueckas padoTa. MOIIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecHsi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY.
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«3omotoe mpaBwio» MexaHukd. Kosdduument momnesHoro nperictBusa (nmanee —
KII/I) mpoctbix Mexanu3moB. [IpocTbie MexaHM3MBbI B OBITY M TEXHHKE.

Mexannueckas oHeprusa. KuHernueckas © INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHye 0THOTO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KEHUU Tela

110 TOPU30HTAIBHOM TIOBEPXHOCTH.

2. HccnenoBaHue yCnoBuM paBHOBECHS phlUara.

3. Hsmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXPaHEHUS MEXaHUYECKOU DHEPIUM.

8 KUIACC

TenjioBble IBJIEHUS.

OCHOBHBIEC TIOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BeliecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. OmNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHuEe U KaOWUISIpHBIE ABJIEHUS. TEIoBoe pacliMpeHue U CHKaTue.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gactull. Buytpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTHUU:
Temionepeaaya u COBEPIIICHUE paboOThI. Buasl TeIIoNnepeayu:
TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TYUCHHE.

KoanuectBo TemnoThl. YaenabHas TEINIOEMKOCTL BEIECTBA. 1eIIO00MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oamanca. IlmaBienue w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIEHUS OT aTMOChEpHOTO
JTaBJICHUS.

BnaxuocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[Ipunuunel pabotsl TeroBbix aBurarenei KIIJ[ temnoBoro auratesns.
TermioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnroneHnue 6poyHOBCKOTO JBHKCHHUS.
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Hab6monenue nuddysun.

HabGmtonenue siBneHnii cMauyMBaHUS U KaNWLIISIPHBIX SBIICHUN.
HaGmronenue TermioBoro pacmpeHust Tedl.

N3meHeHne naBiieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuina u3MepeHust TEMIIEPATYPHI.

Bune! Teronepenauu.

OxytaxIeHUe TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIICCTB.

. HaOnroneHue KureHus.

. HaGmonenne nmocTossHCTBa TeMIepaTyphbl IPH IUIABJICHUU.
13.

Mopenu Teru1oBBIX IBUTATEIEH.

Jlabopamopusie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMBITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KXUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeeneHue JaBIeHUS BO3yXa B Oa/sIOHE HITIPHUIIA.

OMnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTh JaBJEHUS BO3lyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIAKICHUSI.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne uW3MEHEHHS BHYTPEHHEH OSHEprud Tejlna B pe3ysbTaTe
TEeIIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanue SIBICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU M
ropsiueu BO/IBI.

OnpeneneHne  KOJUYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPEThIM METALTUISCKAM UITUHAPOM.

Omnpenenenue yaenabHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBLHOM BIAXXHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOThI IIABJICHUS JIbJA.

DJIeKTPUYeCKHe U MAaTrHUTHbIE SIBJICHMS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTh CHIJIBI  B3aUMOJAEHUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTH snexrtpuyeckoro mons. I[IpuHnun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEN (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTApHBIM 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsAaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
HcTouHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
aas ydactka uenu. llocnemoBarenbHOe UM HapajuieIbHOE  COEAUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH ANEKTpUYECKOr0 ToKa. 3akoH Jlxoyns—JleHua.
DJeKTpUuYecKre 1eny U MOTpeOuTeNn 3eKTpruuecKkoi s3uepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3auMomeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarHuTHoOe 1oJie 3eMJIM ¥ €ro 3Ha4eHHUE IS )KU3HU Ha 3emie.
OneiT  Opcrega. MarHutHoe 1oJie  3JEKTpUYECKOro Toka. IlpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb ITOCTOSIHHOIO TOKa. VCronb30BaHUE S3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Oneitel @apanes. SABieHne 3MeKTpOMarHuTHON HHAyKuuu. [IpaBuno Jlenna.
DnexTporeneparop. CrocoObl  TMONIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.
JIBa poJia JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3aPSHKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE ANEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpAHEHUS INEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN OCTOSTHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKUJIKOCTH.
. 'a30BbI1H pa3psa.
. I3mepeHue cuitbl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTPUIECKOr0 HANPSIKEHUS BOJIbTMETPOM.
. Peocrar u mara3uH CONpOTHUBIICHUN.
. BzaumoeicTBre NOCTOSHHBIX MAarHUTOB.
. MopaenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUs [TOJFOCOB MAarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. JJIEKTPOMArHuT.

JleiicTBrE MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTEb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHU.

OneiTel @apanes.

3aBUCUMOCTh HANpPABJIEHUS WHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJIEKTPU3AIMK TENl WHAYKIHEH W TIpu
COMPUKOCHOBEHHH.

HccnenoBanuve ACUCTBUSL SJEKTPUYECKOTO TMOJS HAa MPOBOJAHHMKU U
JUBJIEKTPUKHU.

COopka u mpoBepKka pabOThI IEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
N3mepeHue U peryJiupoBaHUe CUJIbI TOKA.

N3mepenue 1 peryanupoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OMbITHI, JEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMEPEYHOTrO
CEYEHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW TpPU TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [ CWIbl TOKa MNPU MNapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue paboOThI TEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.
OnpeneneHue MOUIHOCTU  JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKa, UAYIIETO YEpe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ] nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3yuyeHre MarHUTHOTO TMOJs MOCTOSIHHBIX ~MAarHUTOB TMPU  HX
00bEIMHEHNH U PA3JICICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJIEHUsS TOKa B
KATyILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI AIEKTPOIBUTATEIS.

20. U3mepenne KIIJ1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnBITBI 1O MCCJIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MEHECHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIIMOHHOIO
TOKA.

9 KIIACC

Mexanuyeckue siBJIeHU.

Mexanuueckoe aBuxkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBHWKEHHUsA. PaBHOMEpHOE NpPsIMOJIMHEHHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHsas 1 MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBUKECHUH.

VYckopenne. PaBHOyckopeHHOE mNpsiMOJIMHENHHOe JBMkeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHE MO OKpyxHOcTU. [leprog m vacrota obpaiieHus.
JlunenHas u yriioBasi CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiit 3ak0H HbptoToHa. Bropo#t 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpyuHIMD CyNepIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH 'yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBKEHHUs, CHJIa
TPEHUS NIOKOS, IPYTUe BUJIbI TPEHUA.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nageHus. JlBwxkenue rura”Her Bokpyr Comnpa. IlepBas xocMuueckass CKOpOCTb.
HesecoMoCTh 1 nieperpysKu.

PaBHoBecue matepuanbHON TOUkU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHenne umiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE ABMKEHUE.

Mexannyeckass pabota M MOIIHOCTh. Pabora cui TsKecTH, yHpYrocTH,
Tperust. CBsi3b dHEpruu u padothl. [loTeHnnanbHas sHEprus Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHnmanbHas sHeprus cxaTtou npykuHel. Kunernaeckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAaHEHMsI MEXaHHYECKOU
DHEPIHUN.

Jemoncmpayuu.

1. HabmroneHue MexaHMYECKOro ABM)KEHUS TEJla OTHOCHTENIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHUS OJHOIO M TOrO e Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanue Npru3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabitoieHue 1BUKEHUs Tesla 0 OKPYKHOCTH.

Habmronenne MexaHn4ecKux sIBICHUHN, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHYKEHUU
OTHOCUTENILHO KaOuHeTa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Teja OT MacChl Te€Ja U JACUCTBYIOIIEH HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aUMOACHCTBUHU TEII.

M3meHeHue Beca Tena Mpu yCKOPEHHOM JBUKEHUU.

Ilepenada nMmIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TEI.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUMU.

CoxpaHeHHe UMITyJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKECHHS.

CoxpaHeHre MEXaHUYECKON SHEPIUH ITPU CBOOOIHOM IaJICHUHU.
CoxpaHeHHE MEXaHNYECKON YHEPTUHU IIPU ABUIKEHUU TeNa MO ACHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta JUisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMKCHHSI IIAPUKA FITH TEIIEHKKH.

Omnpenenenre cpeHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBYDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPeHHS Tela TPHU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTIOCKOCTH.

HccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHHU NPU PABHOYCKOPECHHOM
JBIKEHUU 0€3 Ha4abHOU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIPHOW CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koduIreHTa TPEHNUS CKOTBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KUHBI.

Omnpenenenre pabOThl CUIBI TPECHHUS TPU PAaBHOMEPHOM JBIKCHUHU Tela
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenue pabOTBl CUJIBI  YOPYTOCTH MpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJIBUKHOTO OJIOKOB.
11. MI3ydyeHue 3aKk0Ha COXpaHEHUS YHEPTUH.
MexaHnuyeckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpHO,
4acToTa, aMIUINTyJa. MaTeMaTnuecKuid U NPYKUHHBIN MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETbHOM JBUKEHUH.

3aryxapomue — Koinebanus.  BbeiHykaeHHble — kojeOaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUYeCKMX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[MHA BOJHBI M CKOPOCTH €€  pacIpOCTPaHEHUS.
MexaHnueckre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe kojeOaHWi TEN IMOA OEHCTBUEM CHIIBI TSHKECTH W CHIIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabtoieHue BbIHYKJIEHHBIX KOJIEOaHUI U pE30HAHCA.

Pacripoctpanenne npoobHBIX U IONEPEYHBIX BOJH (Ha MOJIEIH).
Habmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie padomul u onvimel.

1. OnpeneneHue 4acToThl U Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
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MasiTHUKA.
2. OmpenesneHue 4aCTOTHI U IEprOIa KOJIeOaHUM NPY>KMHHOTO MasiTHHUKA.
3. HccrnenoBanue 3aBUCMMOCTH Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEepUoIa KoieOaHUl NPy KUHHOTO MasTHUKA
OT MAacCChl Ipy3a.
5. IlpoBepka He3aBUCHMOCTH TMEpUOAa KoieOaHUi rpy3a, MOJABEHIEHHOTO K
HUTH, OT MaccChl Ipys3a.
6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  Mepuoja  KojaeOaHHid
NPYKUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHS.
DJIEKTPOMATHUTHOE 10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  MoOJie.  DJEKTpOMAarHuTHble  BOJHBL. ~ CBOKCTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOWCTB 3JEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0O MOOUIBHOTO

tenedona.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxpenp  cBera.  HMcrounuku — cBera.  [IpsmonuHeinHoe
pacrnipoctpaHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHusi cBera. [lonHoe BHyTpeHHee
OTpaXEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBO/AX.

Jlmaza. Xom mywedt B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckoma. ['7a3 kak onruyeckas cucteMa. bIM30pykocTh H
JaJbHO30PKOCTb.

Paznoxenue Oenoro cera B crnekTp. OmnbiTel Hblorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Hemoncmpayuu.

[IpssMONIMHEHOE pacpOCTPAaHEHHE CBETA.

OTpaxkeHue cBeTa.

[Tonydyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

XoJ nyuyer B coOUparoliei JIMH3e.

Xox 1yder B pacCEeUBArONIEH JIMH3E.

[Tomryuenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeiicTBus poroanmnapaTa, MUKPOCKOTA U TEJIECKOIA.
10. Mozens rnasa.

11. Paznoxenue 6e0ro cBeTa B CIEKTP.

12. [lomy4yenue 6e50oro cBera Mpu CJIOKEHUHU CBETA Pa3HBIX I[BETOB.

W X N U A WDN e

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)X€HUs CBETOBOrO Jiyya OT yrJia
naJiCHusl.

2. M3yueHue xapakTepUCTUK U300paKeHU MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTHU yriia MPEJOMIICHUS CBETOBOIO Jy4a OT yria
NaJICHUsI Ha TPAHUIIE «BO3yX—CTEKIION.



4. IlonydeHnue n3o0paxeHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIbI cOOHMparoeit
JIMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CHEKTP.

7. OnbITHl IO BOCHOPUSTHIO LIBETA MPEAMETOB MpPHU UX HAONIOJACHHH 4Yepes3
[[BETOBBIE (DPUIIBTPHI.

KBaunToBbIe fiBJICHUS.

OmneiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U noriouieHre cBera atoMoM. KBaHThI. JIMHEHYaThIe CIEKTPBI.

PannoaktuBHOCTh. Anbda, OeTta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hykinonnas wMopens aromHoro sapa. HM3oromsl. PaauoaxtrBHBIE
npespaiuenus. [lepuoa noaypacnajga aTOMHBIX sIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOTO M MAacCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprunt ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX HW3JIIyYEHHM HA IKUBbIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpsbl U3TYyYEHHUS U TOTJIOUICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoaoOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyYCHUH.

6. Perucrtpauus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX M IMHEHYAThIX CIIEKTPOB U3TYyUYEHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. H3mepenue paanoakTuBHOTO (hoHA.

IToBTOPUTEIBHO-0000 1AM MOYTb.

[ToBTOpHUTENBEHO-0000IIAOMINKA MOYJIb MTPEAHA3HAYEH I CHCTEMaTH3alun
U 0000mIeHUS  TPEIMETHOIO  COAEpKaHMsI UM OMbITa  JAEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TaKKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHY MO0 (u3nuke i OO0yJaroIuxcs,
BBIOpABIIMX ATOT YUEOHBIN MpPEAMET.

[Ipy “3ydyeHUM JAHHOTO MOXYJS PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIbI
NESATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBaHUS



SIBJICHUW TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHHUSAMHU OOBSCHATH (PH3UUCCKHUC
SBJICHUS, TPUMEHSS TIOJIyYCHHbIC 3HAHWSA, peIiath 3a7add, B TOM YHCJIC
KauyeCTBCHHBIC U SKCTICPUMEHTAIBHEIC.

[TpuHIMNHATIBEHO JEATEILHOCTHBIA XapaKTep JaHHOTO pasjielia peau3yeTrcs
3a CuéT TOro, 4YTO OOydYaroUIMecs BBIMOJHSIIOT 3aJaHus, B KOTOPBIX MM
npeiaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHMHA pacro3HaBaTh M HAYYHO OOBSICHATH
(u3uveckue SBJICHUS B OKPYIKAIOIICH PUPOE U TIOBCEAHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIC METO/IbI UCCICIOBAHMS (PU3UUCCKUX SBJICHUN, B TOM
YHCIIC SIS IPOBEPKH TMITOTE3 M MOJYUYCHHS TECOPETUYCSCKUX BHIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI HAaMOOJIEe BAKHBIX JOCTHKCHHA COBPEMEHHBIX
TEXHOJIOTHH, HAIPHUMEDP, MPAKTUIECKOTO HCIIOJIb30BAHUS PA3TUYHBIX HCTOYHHUKOB
OHEPIUU Ha OCHOBE 3aKOHA MPEBpAIlCHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.

Kaxmgas w3 TeM JaHHOTO MOXYyJs BKIIOYAeT AKCIIEPUMEHTAIbHOE
UCCIIeIOBaHKE O0000IIaronero xapakrepa. Moy 3aBepliacTcs MPOBEICHHEM
JTUArHOCTUYECKOW U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIeT0 00pa30oBaHUsI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKM Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBIECHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METAPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbprare uzyuenus Gu3MKud Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyyaromierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(hU3MYECKOM HAYKU;

- LICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTUKCHHIMA
(bu3uKwy;

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX INPHUHIHIIOB B JESITEIBHOCTH
YYEHOIO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

- BOCIIPUSITUE ICTETUYECKUX KAYeCTB (PU3NYECKOM HAYKHU: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

- OCO3HAaHUE UEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAay4YHOM JIOOO03HATEIBHOCTH, MHTEpEcCa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS MU  3MOLMOHAJBLHOIO
0J1aronoJryyus:

- OCO3HaHHE IIEHHOCTH 0€30MacHOro oOpa3a JKHU3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJ O€30IIaCHOrO0 MOBEAEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBBIM O0OPYZAOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(OpMHUPOBAHHOCTh HaBbIKa pe(dexkcuu, NpU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TAaKOT'O )K€ IIpaBa y APyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIMTAHUSA:

- AKTMBHOE y4YacTHE B PELIECHUU IPAKTUYECKHUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHW3aldd, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPaBIEHHOCTH, TPEOYIOIMUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUYECHUIO MPOQECCHii, CBA3AHHBIX C (PU3UKOM;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUA HA NPUMEHEHUE (U3NYECKUX 3HAHMW JUId PELICHUs 3a1ad B
o0JacTh OKpY’Kalolllel cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBAN I OKPYKAIOIIEHW CPEJIbl;

e - OCO3HaHME TIJIO0AJBHOTO XapakTepa HKOJIOTMYECKHX IMpoOJeM U IMyTel ux

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCSH YCJOBHUSAM COUUAIBHON W NMPHUPOTHOI
cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJICHCTBHUU TPHU BBHIMOJHEHUU HWCCICIOBAHUN U
MPOEKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYyTHX;

e - TIOBBIICHHE YPOBHA CBOCH KOMIIETEHTHOCTH YEPE3 MNPAKTHUYECKYIO
JIEATEIILHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hciie (OPMYIUPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBJICHUSX;

e - OCO3HaHME AEPUUMUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pPAa3BUTHS B MNPUOOPETEHUH HOBBIX (UBNYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX II00ABHBIX TTOCTIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHUS TpOTpaMMbl MO (U3UKE HAa ypPOBHE OCHOBHOTO
ob1iero oopazoBaHus y oOy4Jaroiierocs 0yayT chopMupoBaHbl MeTanpeaAMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
yYHHUBEpCaIbHbIC yUeOHbBIE TCHCTBHUS.

ITo3HaBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJorunueckue aeicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHABIMBAThH CYNIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHMSI TS
000011IeHHS ¥ CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IMTPOTHBOPEUYMS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJIFOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICAICTBEHHBIC CBS3M TMPH W3YYCHUU (UBNIECKUX
SIBJICHUM ¥ MPOIIECCOB, JIeTIaTh BBIBOJABI C UCIIOJIB30BAHUEM JETYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBSI3SIX
(U3NYIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO0 pelieHus yuyeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOojee
HOJIXOJISIIETO ¢ yUETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBaTe/LCKHeE JeCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,;
HIPOBOJUTH IO CAMOCTOSITEIIbHO COCTABICHHOMY IUIaHY OIIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIEN0BaHHE (DPHU3MUECKOTO
SIBJICHUS;

OLICHHBAThb Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIo,
HOJYYEHHYIO B X0JI€ HCCIIeIOBaHUS WIIA AKCIICPUMEHTA;

CaMOCTOATENBHO (HOPMYIHPOBATH 000OIIEHNS M BBIBOJBI 110 pe3ybTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMUS,

OPOrHO3MPOBaTh BO3MOXKHOE  JajibHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEAIOJIOKEHHS 00 UX pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

NPUMEHATH Pa3INYHble METOAbI, MHCTPYMEHTBI M 3aIPOCHI MPH TOUCKE U
orOope MH(OPMALKK WM JAHHBIX C Y4ETOM MpPEIIOKEHHOW ydeOHOM
dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMANbHYIO (OpMy TMpeacTaBiICHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U MX KOMOMHAIUAMHU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiiCTBHA:

B XO7Ie OOCYXIEHUs Yy4eOHOro Marepuana, pe3yJbTaToB J1Ia00paTOPHBIX
paboT 1 POEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKa3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJa4d W IOAJCpKaHUE
0J1aroKejaaTeJIbHOCTH OOIICHMS,

COTIOCTaBIIATh CBOM CYXJCHHS C CYXKICHUSIMH JPYyTUX YYaCTHHKOB
auasnora, OOHapYKUBATh PA3INYUE U CXOCTBO MO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABIATh PE3YIbTAaThl BHIOJHEHHOTO (PU3UUECKOTO OIBITA
(3KCnIEprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh M HCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM W
UHAMBUIYAJIbHON pabOThl MpU PEIIEHUH KOHKPETHOW (PU3NYECKOU
po0JIeMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JMOCTHKEHHUIO: paclpeiessiTb poiH, OOCYKJIaTh IpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HANPABICHUIO M KOOPAUHHUPYS CBOU JACHCTBUSA C JAPYTHMMH
YIEHAMH KOMaH/bL;

OLICHMBATh KAa4yeCTBO CBOEro BKJIaja B OOLIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeHCTBUA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOLIUX
JUI pelieHus (pU3NYECKUX 3HaAHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUMBUOYaIbHOE, NMPUHSATUE PEIICHUS B IpyNIe, NPUHATHE PEUICHUN
rpynmoi);

CaMOCTOSITENIbHO COCTaBIIATh AITOPUTM PEIIeHUsT PU3NUECKON 3a1a4ul WIH
IUTAHAa MCCIICJIOBAHUA C Y4ETOM MMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEMH, apryMEHTUPOBATh MPEJIaraéMble BaApUaHThl PEIICHUN;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJBLHBbIN HHTENJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMu U peJiarath 1jiaH €€ N3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHDKEHHUS  (HEAOCTUIXKEHHUs) pe3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JACSATEIHLHOCTH (B TOM YHUCIIE B XOJ BBIOJIHEHUS
bU3MYEeCKOr0  WCCIAEAOBAaHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTYyalllii, YCTAaHOBIIEHHBIX OIIUOOK,
BOZHUKIINX TPYTHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;

CTaBUTH ce0sT HA MECTO JIPYroro 4YeJIOBEeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYI0 TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
PU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIEHUU (PU3NYECKUX 3a/a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE 7K€ MPaBO APYToro.



INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenust B 7 kjiacce npeIMeTHbIE Pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0YUAIOIIMUXCS YMEHUM:

UCTIONb30BaTh  MOHATHS:  (U3MYECKHMEe W XUMHUYECKHE  SIBICHHUS,
HaOIOIeHUE, SKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIUHHIIBI (PU3NICCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHHSI BemiecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cwna,  nedopmanus  (ynpyras, — IUIacTUYecKasi),  HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

paznuyath sBiaeHUS (AudQy3us, TEMIOBOE IBIKCHHE YACTHUI] BEIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBWKCHHUE, HWHEPIUS,
B3aMMOJICUCTBUE TEJI, pPaBHOBECHE TBEPIBIX TEN C 3aKPETUIEHHOH OCHIO
BpallleHus, Tepeada JaBiICHUS TBEPABIMU TelaMH, >KUIAKOCTIMH U
razamy, arMocepHOoe JaBJCHHWE, IUIABaHHWE TeJ, TPEBpAIICHUS
MEXaHUYECKON SHEPruu) MO OIMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacrmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)XaloIlleM MHpPE, B TOM YHCIe (PUINYCCKUE SBICHHUS B TMPHUPOJE:
NPUMEPHI ABWXKCHUS C PA3TUYHBIMU CKOPOCTSMU B JKUBOW M HEKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHHUS B TPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EPHOTO NTaBJICHUS HA KMBOM OpraHW3M, IUIABaHHUE PhIO, phIUaru B
TEJIe YeJI0OBEeKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/1ady B yUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PH3UUECKUX SBICHUA;,
OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HU3UYECKUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHIIA TSDKECTH, BEC
Tena, CWiIa TpeHWs, JaBicHWe (TBEPIOTO Tena, >KUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsT CHJIa, MEXaHUYeckas padoTa, MOIIHOCTb, IJICUYO CHIIBI,
MOMEHT CWJIbl, KOX(D(HUIMEHT TMOJE3HOTO JEWUCTBHSI MEXAHH3MOB,
KMHETHYECKasT W TOTCHIMAIbHAS SHEPTHs), MPHU OMHCAHUHM TPABUIBHO
TPAKTOBaTh  (PU3UYECKUI  CMBICT  HUCIOJB3YeMBIX  BEJIMYMH, UX
0003HAYCHUST W CIUHUIBI (U3MUYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBANOINME JAaHHYIO (U3UYECKYIO BEIUYHMHY C IPYTHMH BEIMYHWHAMM,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCTIONB3YS TIpaBUIa CIIOKEHUs CHJI (BIOJb OJHOW MpsMOii), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMmesa, MpaBUIIO paBHOBecHs phruara (0J1oka),



«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruH, NpPU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3NUECKUE SBIECHMS, IPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OObBACHEHHE U3 1-2
JIOTMYECKHX IIIaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B -2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
(GopMyJibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
yCIIOBUS 33J1a4 3aMUCHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJBI U TMPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1a4, OLEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh MPU HNOMOIIU
(bu3nYECKUX METOJ0B, B OMMUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeanojoxxkeHue  (rumoresy),  pasivyate W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI I10 €70 PE3YyJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TEJN: dopMynupoBaTh IIPOBEPSIEMBIE
IPEIO0JIOKEHUs, COOMPaTh YCTAHOBKY U3 MPENJIOKEHHOT0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATh TPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX U
uGpOBBIX MPUOOPOB, 3aMUCHIBaTH IOKa3aHUS MPUOOPOB € Yy4ETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
JPYrol € HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYLIETOCS Tela OT BPEMEHM JBWKECHMS TeEJd, CHUJIbI
TPEHMSI CKOJILKEHHUS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IIOIIAAN COIPUKOCHOBEHUS TEJ, CUIIbI
yOPYroCcTH OT YAJMHEHUS MPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BEMa
NOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU XUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Tela, OT TIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBMM pAaBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO MCCIEJOBaHUA, coOUpaThb YCTaHOBKY H
BBINOJHATh WU3MEPEHUs, CJenys IMPEAOKEHHOMY IIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYUH B BUJC



NPEIJIOKEHHBIX TaOnuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yjibTaTaMm
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CHJIA, JICHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysd NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHUN COOMpaTh JKCICPUMEHTANBHYIO YCTAaHOBKY H
BBIYUCIISTH 3HAUCHNE NICKOMOW BEJIMYMHBI,

coOroAaTh MpaBuiia TEXHUKUA 0€30MacHOCTH IIpH paboTe ¢ 1abopaTOPHBIM
o0opynoBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIIUEecs COCyabl, Oapomerp,
phIYar, MOIBWKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTB;
XapaKTEepPU30BaTh MPHUHIUIBI  JEUCTBUS W3YyYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMNHCAHHUA (B TOM YHCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMED, TIOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBICHUNA W HEOOXOIUMBbIC (PU3UIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaXx)
NPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
JKU3HU 11 oOecnieueHrst 6€30MacHOCTU MpU OOpallieHuyd ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CPEIE;

OCYHIECTBIISATH OTOOp HMCTOYHMKOB wuH(opmainmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NUMEIOIIUXCS
3HAHUA ¥ TyTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIIETIATH
uHPOpPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEYMBOW MIU MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISPHYIO
auTepatypy  (pu3mdeckoro - copepaHus, CIPaBOYHBIE MaTEepPHAIIBI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpMAIUU (PU3NIECKOTO COACpKAHHS, B TOM
qrciie MyOTUYHO JeNaTh KpaTKhe COOOIEHUS O pe3yibTaTaxX MPOEKTOB
WM Y4eOHBIX WCCIEIOBaHWUN, TPH D3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBI TOHATUWHBIN ammapar Kypca (U3HMKH, COINpPOBOXAAThH
BBICTYIUICHUE ITPE3EHTALIAEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pachpenesiTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/jayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENbHOCTh  TPYMNbl,  BBICTPAaUBAThH
KOMMYHMKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

UCITI0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEeTaTHbIC COCTOSHUS BEIECTBA, KPUCTAJUTMUECKHUE U
amop(HBIC Tena, HACHIIIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUTaTelb,
AJIIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsijl, ANEKTPUUECKOE IMOoJe, MPOBOJIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pacIIMpeHUE W CHKaTHe, TEerlonepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAMWJUIIPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAllMsl, IUIaBJIEHHWe, KpHUCTaJUIu3anus (OTBepJeBaHUE), KHUIICHUE,
Teruionepeaaya (TEeTIIONPOBOTHOCTb, KOHBEKIHS, U3ITy4YEHHE),
ANIEKTPU3AIUS TEJ, B3aMMOJICHCTBHE 3apSAI0B, NEUCTBUS AICKTPUIECKOTO
TOKAa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MAarHuTOB, JEHUCTBUE
MAarHUTHOTO TOJSl HA MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX TJAHHOE (PU3HUECKOE SABJICHHUE;

pacmo3HaBaTh TMPOSBJICHWE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpYXKaloIeM MHpe, B TOM 4YHCiIe (Pu3ndeckue SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SIBICHUS B MPUPOJIE,
KpUCTaJUlbl B Tpupoje, usinydeHue CoiHIa, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3emMid, Jpeid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, NOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OTMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBICHUS, UCIIOIb3YS
bu3nyeckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTHUs, KOJIUYECTBO
TEIJIOTHI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAEJbHAas TeruioTa
IUIaBJICHUS, yJelbHasg TemioTa NapooOpa3oBaHUs, yHAelbHAas TeIuioTa
CropaHus TOIUIMBA, KOAY(PPUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOM



MAaIlTUHBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, AJIEKTPUUCCKUN 3apsl,
cuia TOKa, DJIEKTPUYECKOE HANPSHKEHHE, COMPOTHBJICHUE MPOBOIHHKA,
yIeIbHOE  COMpOTHBIEHHWE  BemiecTBa, paboTa U MOIIHOCTD
DIIEKTPUYECKOTO  TOKa), TpU ONHCAHWMA TMPaBWIBHO  TPAaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIMYHH, 0003HAUCHUS U €IUHUIIBI
bU3NYeCKuX BEIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKIX BETTMYHH;

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKUE SBICHUS U MPOIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPHH
CTPOCHHUS BEIIECTBA, MPUHIIAI CYMEPIO3UIIMN TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydacTKa 1€, 3aKOH
Jbxoyns—JIeHia, 3aKkOH COXpaHEHHWs OSHEPIHH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTeMaTHYECKOE
BBIPAKCHHE,

OOBACHITh (U3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IIaroB ¢ OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuyéTHbE 3amadyu B 2—-3 JEHCTBUSA, WCTOJB3YysS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBUS 3a/1a4dl 3alMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJIOCTATOK
JaHHBIX JJIs  pelIeHHs] 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe ISl €€ pemieHus, MPOBOAUTHL PACUETHl M CPAaBHUBATH
MOJIYYeHHOE 3HaUYCHNE (PU3NYECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, HCIONB3Yysl ONMUCAHHWE HCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  TPENANOJIOKEHUEe, OIICHWBATh TMPABWIBHOCTH TOPSIIKA
IIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTh OMBITHI MO HAOMIONCHWIO (U3WYECKUX SBJICHUA  WITU
$u3NYECKUX CBOWCTB TeN (KAaNMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYCHUM OT LBETAa H3Iy4aroliedl (MOrIouaroliei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTU U
wiomanad e€ TOBEPXHOCTH, OJCKTpH3aIMs Tel U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJCHCTBHE IMOCTOSIHHBIX MAarHWTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MAarHWTOB, JEWUCTBUSA
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,



CBOMCTBAa DJJIGKTPOABUTATENII TIOCTOSHHOTO TOKa): (hopmMyIupoBaTh
IPOBEPSIEMbIC MPE/IOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHMsI, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOJIHI;
BBIIIOJIHATh ~ NOPSIMBIE  WM3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBbHOU
BJI&JKHOCTU BO3JyXa, CHJIbI TOKA, HAINpSIKEHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPHOOPOB M JMATYMKOB (DU3MUECKUX BEJIMYHUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN C YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKON BEIUUYHUHBI OT
OPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHMKA OT €ro [JIMHBI, IUIOIIAAX IONEPEYHOIO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHUS BEMIECTBA MPOBOJIHUKA, CHIIBI TOKA,
WIYyLIEr0 4Yepe3 NPOBOJHUK, OT HANPSOKEHUS Ha  IPOBOIHUKE,
UCCIICJOBAHUE IMOCJIEAOBATEIBHOIO M  MAPAJUIEIBHOIO COEAUHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh HCCIIEIOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUsI, CIAEAys NPEIIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBUCUMOCTH B BHUIE TaOMUIl U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHNS,

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEIWYUH (yHeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHUE MPOBOAHHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOMpaTh
DKCIIEPUMEHTAIBHYK) YCTAHOBKY, CIEIys MPEIJIOKECHHON UHCTPYKIUHU, U
BBIYUCIISITh 3HAYEHUE BEJINYUHBIL;

coOro1aTh MpaBuiia TEXHUKHA 0€30MacCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEepPU30BaTh MPHUHIIUIBI  JEWCTBUS WM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHHUS (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHSI JIOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DIJIEKTPUUYECKOW HHEPTUM, BJIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HATPEBATEIBHBIC ICKTPONPUOOPHI (TIPUMEPHI), ITEKTPUIECCKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATEN b IOCTOSIHHOTO TOKA),
WCIIOJIB3YsI 3HAHUS O CBOWCTBaX (PU3MUECKHUX SIBICHUH W HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npubOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEMEN C MOCIeA0BATEIbHBIM U MapauIeIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX LIeTIeH;



OPUBOIUTH  MpUMEPbl  (HAXOAUTh  WHGOPMALKUIO O  MPUMEPaXx)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U oOecrieyeHus: 0€30MacHOCTH MPH OO0palleHUH ¢ MpUOopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 310pPOBbS U COOJIOJACHMUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOLLEH CPEIE;

OCYIIECTBIATh TMOWUCK WHGOpMAIMK  (DU3UIECKOTO COACp)KAaHUA B
HHTepHeTe, Ha OCHOBE MMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJIHUTEbHBIX ~ MCTOYHUKOB  BBIACHATH MH(POPMALMIO, KOTOPAs
SBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUH Y4YE€OHBIX 3a/laHUi HAay4YHO-TOMYJISIPHYIO
auTepaTypy (pu3mdyeckoro copepxaHHs, CIPaBOYHbIE MaTE€pHAIIbI,
pecypchsl ceti VIHTepHET, BIajeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3aBaTb COOCTBEHHBbIE NUCbMEHHBIE M KpPATKUE YCTHBIE COOOLIEHMUS,
0000mmasi wHpOpMAIMI0O W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlep’KaHUs, B TOM YHCIE MYyOJUYHO TPEACTABISATh pPE3yJIbTaThl
NPOEKTHOM WJIM KCCIEeI0BAaTENbCKON AEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHbI TMOHATUMHBIM anmapar Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE NTPE3ECHTALUEH;

IpU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB PaCHpeeNsiTh OOS3aHHOCTH B TPYyMNNE€ B COOTBETCTBUU C
IOCTaBJICHHBIMU 33JI1a4aMM, CJIEIUTh 32 BBINOJIHEHUEM IlIaHa JEHCTBUI U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBATb COOCTBEHHBIN BKJIaa B
JESTEIbHOCTD IPYIIIBL, BHICTPANBAaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peiaTb KOH(YIUKTHI.

K xonIy 00yueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINUXCS YMEHUM:

UCIIOJB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjaacTU4ecKkas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTbh U NEPErPYy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPAOIO Tesla, paBHOBECUE, MEXAHUUECKUE KOJICOAaHUs U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIbI, AI€PHAsL SHEPTETHKA,;

pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE, CBOOOJHOE
NaJIEHUE TeJ, PABHOMEPHOE JIBXKEHHE M0 OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JIBIDKCHHE, KOJieOaTeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJIeOaHUsI), pE30HAHC, BOJIHOBOE IBMIKEHHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PAaCIpPOCTPAHEHHE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CIOXKEHHE CIEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3ITYYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SABJICHHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpyXaroiieM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJE:
MPWINBHI M OTJIMBBI, ABIKeHNE 1iaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 03XO, IIBETa Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJIE, OMOJOTHYECKOEe ACHCTBUE BUIMMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHWH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEUCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUUW Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUM;

OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HU3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYMHBI (CpelHsSsl M MIHOBEHHAs CKOpPOCTh Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpEeMElleHHue, MyTbh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMA/ICHUs, BEC TeJlla, HUMITYJIbC Tejla, WMITYyJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBbHAS DSHEPIHsl Tea,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI SHEPTUs CHKATON
NPYXXWHBI, KUHETHYECKass SHEprus, IOJIHAs MeXaHU4ecKas >SHeprus,
MIEPUOJT U YacTOTa KOJIeOAHWM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJIBHO TPAKTOBATh (U3MYECKUN CMBICI WCIOJIb3YEMbIX BEJIUYHH,
0003HaueHUd W E€AUHMIIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOILIME JTAHHYIO (PU3MYECKYIO BETUYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYMEPIO3ULMK CWJI, MPUHIUI OTHOcUTeNbHOCTH [anunes,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOIO M MaCCOBOTO YHCEI



OpU SACPHBIX PEAKIMSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa U 3aMUCBIBATh €0 MAaTEMATHYECKOE BBIPAKECHUE;

OOBACHATH (U3NYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOPOM Ha 2—3 W3YyYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
bu3znyecKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparIMecs Ha cucremMy u3 23
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJladyd 3alUChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATH HENOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE IJISi PELICHHs], TPOBOIUTH PACUETHI U
OLICHMBATh PEAJTUCTUYHOCTh MOJYYEHHOIO 3HA4YeHUs (Ppu3nyeckoun
BEJIUYMHBIL;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
(Gu3NYECKUX METOMOB, HCIOJIb3Yysl OMUCAHHE HCCIENOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABUWIBHOCTh MOPSIKA
NPOBEJCHUS]  UCCJENOBAHMSI, JIeJlaThb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUHN U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
¢u3znyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpAHEHHUsl SHEPIruH, 3aBUCHUMOCTH MEpHOJia KOJeOaHUN MPYHKUHHOTO
MasTHUKA OT Macchl Tpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJI€OaHUH, MPSMOJIMHEHHOE pacCpOCTPAaHEHUE CBETA,
pa3noxeHue Oeloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEeHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsl TpeaMera B coOuparomiei
JUH3€, HAOJIOJIEHUE CIUIOIIHBIX W JMHEHYaThIX CIEKTPOB H3JIyYEHUS):
CaMOCTOSITEJIbBHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o0Opy/sOBaHUs, OMNUCHIBATH XOJ ONBITa M  €ro  Pe3yibTarhl,
(dbopMyIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeensis
CpelHee 3HayeHue u3MepsieMoll BenuuyuHbl (POKYCHOE paccTOsTHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a HU3MEpPEHUs
(M3MepUTEIHLHOTO MPUOOpPa);

OPOBOANUTH HCCIEAOBAHME 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyaJbHOM CKOpPOCTH, Mepuoia
KOJICOaHUI MaTeMaTHYeCKOro MasTHUKAa OT JJIMHbl HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yrila MaJeHUs W yria MpejoMJIeHHs OT yria



NajieHus): IUJIAaHUPOBATh HCCJIENOBAHUE, CAMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpPOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHUMOCTH
¢usznyecKkux BEIMYMH B BUAE TaOMUI] U rpaduKoB, IenaTb BBIBOIBI MO
pe3yJibTaTaM MCCIEI0BAHNUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOJHOrO MaJeHUs, XKECTKOCTh MPYXKHUHBI, KOAIPQPUIIUEHT
TPEHMsI CKOJIBKEHMs, MEXaHUYecKas padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MasiTHUKOB,
onTHYecKas Ccwia coOuparomied JMH3bL, PAJUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, cOOMpaTh SKCHEPUMEHTATIbHYIO YCTaHOBKY U
BBITMIOJHATh U3MEPEHUS, CIEAysI MPEII0KEHHON MHCTPYKIMH, BBIYUCIATDH
3HAYEHUE BEJIMYMHBI U AaHAJTM3UPOBATH MOJYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nMpaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PUINYECKUX MOJIEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO fAJIPa;

XapaKTepu30BaTh MPUHIUNBl JACHCTBUA HW3YYEHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHCIHE:
CIUIOMETp, JaTYMKH IOJIOKEHUS, PACCTOSHUA M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOI, JO3MMETp, Kamepa Bunbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SBICHUM U  HeoOXoaumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3aJad, ONTHUYECKHE CXEMBbl IS
MOCTPOCHHUS N300paKEHHI B IIIOCKOM 3epKajie M COOMpAroLIe TNH3E;
OPUBOIUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPaAX)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU U oOecriedeHus: 0€30MacHOCTH MPH OO0palleHuH ¢ MpUOopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOLLEH CPEIE;

OCYIIECTBIISATh MOMCK HMHpoOpMauu (U3HYECKOTO COJEp)KaHUs B
WHTepHeTe, caMOCTOATENbHO (POPMYIIUPYsI TOMCKOBBINA 3a1poc, HAXOAUTh



MYTH OINpPEIEIICHUS TOCTOBEPHOCTH TOJIYYCHHOW WH(POpPMAIMKA HAa OCHOBE
UMEIOIINXCS 3HAHUH U JONOJHUTEIHHBIX UCTOYHUKOB;

WCTIOJIB30BATh MPH BHITIOJHEHUN YUEOHBIX 3aJIaHU HAYYIHO-TIOMYJISIPHYIO
auTeparypy  (pu3MuUecKkoro - coaepikaHus, CIpPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiajeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHQOpPMALIUU U3 HECKOJIBKUX HCTOYHUKOB (U3NYECKOTO COIACpPIKAHMSA,
nyOJIMYHO MPEACTABISATH PE3YIbTAThl IPOEKTHOM MM MCCIEI0BATEIbCKOM
NESITeTbHOCTH, TPU 3TOM TIPaMOTHO  HCIOJIb30BaTh  M3YYCHHBIH
NOHATUMHBIN ammapaT HM3y4aemMoro pasaena (U3UKH U COIMPOBOXKAATH
BBICTYIUICHHE TMPE3CHTAlMel C Y4E€TOM OCOOCHHOCTEH ayIUuTOPHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThbI
pecypchbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY’KAIOIIEro MUpa
but6mmoreka [IOK
1.1 ) - 2 0 0
HIHKA - Hayka o pHpose https://m.edsoo.ru/7f416194
bubnunorexa [IOK
1.2 ) 2 0 1
HIBHHCCIHIE BEIIHIbL https://m.edsoo.ru/7f416194
bubnunorexa [IOK
. 5 2 0 1
1.3 EcrecTBeHHOHAYYHBIN METO]T TO3HAHUS hitps://m.cdsoo.ru/7f4 16194
Hroro no pazgeny 6
Pasznea 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOCHUU BellleCTBA
bubnunorexa [IOK
2.1 CTpocHue peiecTsa ! 0 0 https://m.edsoo.ru/7f416194
5 JIBrb>KeHUE U B3aMMOJICMICTBUE YACTHI] ) 0 1 bubmuorexa [{OK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bubnunorexa [IOK
2. A 2 0 0
3 rperaTHbIE COCTOSIHUS BEIlleCTBa hitps://m.cdsoo.rw/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe M B3auUMo/ielicTBUE TeJl
bubnunorexa [IOK
3.1 Mexanuteckoe ABrokeHue 3 0 0 https://m.edsoo.ru/7f416194
32 Nuepuus, macca, IIIOTHOCTh 4 0 1 bubnunorexa [IOK




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

but6mmoreka [IOK

33 Cuna. Bupet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjieHre TBEPABIX TeJl, )KUIAKOCTE U ra3oB
41 Jasnenue. llepenaya naBnenust TBEpAbIMU 3 0 bu6muoreka [IOK
' TeJIaMH, XXUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBienne KuAKOCTH > 0 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 AmnmocepHoe nasieHme 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bu6muoreka [IOK
' B HHUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHeprus
but6mmoreka [IOK
> Pabora i momEoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. M 4 1
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanMeHnoBaHue pa3esioB U TeM undposbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (mupp )
NMpoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TensioBble siBJIeHUS
N but6mmoreka [IOK
1.1 CrtpoeHue u CBOICTBA BELIECTBA 7 0 0 hitps://m.cdsoo.rw/7f418] co
but6mmoreka [IOK
1.2 Teroneie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3zgea 2. diiekTpruyeckrue 1 MAarHMTHbIE SIBJIEHUS
DNeKTpUYECKHe 3apsiabl. 3apssKEHHbIE Tesa bu6muoreka [IOK
2.1 . 7 0 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IToCTOSTHHBIN 2JIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/7f4181 ce
bu6mmoreka [IOK
. 1 1.
2.3 MarmuTHbIC SBICHHS 6 > https://m.edsoo.ru/7f4181ce
bubnunorexa [IOK
. 4
24 DEKTPOMATHHTHAS HHYKIHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB M TeM uudgpoBbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (mupp )
NMpoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJeHUS
L1 MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 10 0 1 bubnuoTexa [{OK
’ OIKCaAHMS https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.2 BzaumonerictBue Te 20 1 3
MMOACHETBHE T https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 0 3
KOHBL COXPAHCHI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexann4yeckne Kojae0aHusi M BOJTHbI
but6mmoreka [IOK
2.1 M
CXAHMICCKHE KOTICOaNIA / 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHITICCIHUE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE TOJIE U bu6nunorexa [IOK
3.1 6 0 2
DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 0 2 bubnuorexa [{OK




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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1 ada6
bubnunorexa [IOK
4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1 adab
Hroro no pasneny 15
Pa3gen 5. KBanToBbIe IBJIeHUSA
bubnunorexa [IOK
5.1 Hcnyckanue v MOrjaonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bubnunorexa [IOK
32 (CTpoeHHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
33 FlnepHbic peaxii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpUTEIbHO-00001IAK0 NI MOAYJIb
6.1 [ToBTOpeHue u 006001IeHUE COAePIKAHUS 9 ) bubnmoreka [JOK
) Kypca Gpu3uKu 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE INTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTuyeckue
padoThI

Jlara
U3yYeHUsS

DJIEKTPOHHBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

®du3uka — Hayka O PUPOJE.
SBnenus npupoabl. Puzndeckue
SIBJICHUS

02.09.2025

MexaHu4deckue, TEILUIOBEIE,
AJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

04.09.2025

dusnueckue BEIUUUHBI U UX
U3MepeHue

09.09.2025

Ypoxk-uccienoanue "M3mepenue
TEeMIIEpaTypbl MPU TOMOIIH
AKHUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TemnepaTrypb”

11.09.2025

Kaxk ¢u3uka u gpyrue ecTeCTBEHHBIE
HayK{ U3Yy4aroT MPUPOY.
EcrecTBeHHOHAYYHBI METOT
no3Hanus. Onrcanue GU3NIECKuX
SIBJICHUM C TIOMOIILIO MOJIeIeH

16.09.2025

bubnunorexa [IOK
https://m.edsoo.ru/ff09{72a

Ypoxk-uccnenoanue "l[IpoBepka
THUITOTE3bI: JAIBHOCTH MONIETA
[IapyKa, MyIEeHHOT0 TOPU30HTAIILHO,
TeM 0O0JbIIE, YeM OOJIBIIIE BLICOTA

18.09.2025




mycka"

Crtpoenue BemiectBa. ONBITHI,

7 OKa3BIBAIOIINE TUCKPETHOE bubnnorexa LHOK
A HIHE HCKp 23.09.2025  https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIEeCTBA
8 JIBH>KEHUE YacTHULl BELIECTBA Bubmmorexa [IOK
HBet 25.09.2025  https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue «OnbITH IO
9 §)
HaOJIIOAEHUIO TEIJIOBOr0 30.09.2025
pacUIMpPEHHUS Ta30BY
10 ArperaTHble COCTOSTHUSI BEIIECTBA
02.10.2025
B3anMocBsa3s Mexay cBOCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubnunorexa [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. 07.10.2025 = https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHudeckoe ABIKECHUE.
12 PaBHoMepHOE 1 HEPAaBHOMEPHOE bubnnorexa LHOK
p p P 09.10.2025  https://m.edsoo.ru/ff0a05¢c6
NIBIOKEHUE
13 CKopocTh. EAUHHUIIBI CKOPOCTH bubnmorexa LOK
p - AU p 14.10.2025  https://m.edsoo.ru/ff0a079c
14 Pacuetr myTH 1 BpeMeHU NBIKECHUA bubmmorexa LOK
I P A 16.10.2025 | https://m.edsoo.ru/ff0a0ac4
Wueprug. 3axkoH HHEPITUH.
15 B3a1/11)1\L4[0 elicTBHE TeanIjaK IpuYrHa bubnnorexa LHOK
g P 21.10.2025  https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBMKCHHS TEI
16 IInoTHOCTE BemiecTBa. Pacuet macchl bubnmnoreka LIOK




1 o0beMa Teja Mo ero MIOTHOCTH 23.10.2025  https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota «Onpenenenue
17 N
IJIOTHOCTH TBEPIIOTO TEJIa» 06.11.2025
13 Pemenue 3agau nmo reme "[L1oTHOCTH bubnuoTexa [{OK
BemecTna" 11.11.2025  https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCcTHKa
19 i .C
B3auMoaeicTBus ten. Cuna 13.11.2005
ynpyrocty. 3akoH I'yka
Jlaboparopnast padota «13yuenue
20 3aBUCUMOCTH PACTSHKCHHS
(medopmanun) Mpy>KUHBI OT 18.11.2025
MPUITOKEHHON CHJTBI»
21 A .
BJIeHUE TATOTeHUs. Cuiia TSKECTH 20.11.2025
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoii tena. Bec tena. Pemenue Bubmmorexa [IOK
o ' . 25.11.2025  https://m.edsoo.ru/ff0al778
3anau no teme "Cuiia TsKecTu
” Cuna TsKeCTH Ha IPYTUX IUIaHeTax. bu6muoreka [IOK
duznyecKkne XapakTepUCTUKH TUIAHET 27.11.2025 | https://m.edsoo.ru/ff0al502
bubnunorexa [IOK
24 Hsmepetiie ciul. Jluamomerp 02.12.2025  https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
2 B .H
> eC Tea. HIEBECOMOCTR 04.12.2025  https://m.edsoo.ru/ff0al778
Crno)xeHue IBYX CHJI, HallpaBJIECHHBIX
26 10 OJTHOM IPSMOM bubmorera [IOK
! . P ' 09.12.2025  https://m.edsoo.ru/ff0ala70
PaBHozelcTByIOIAs CHUIT
7 Pemrenue 3agad mo reme
"PaBHOelicTBYIOIIAS CUT" 11.12.2025




TpeHue CKONbXEHUsI U TPEHUE MOKOSI.

but6mmoreka [IOK

28
TpeHue B npupoie U TEXHUKE 16.12.2025  https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIL)KEHHUS OT CHJIBI JaBJICHUS U bubmmorexa [OK

s 18.12.2025 @ https://m.edsoo.ru/ff0alcc®
XapakKTepa COMPUKACAOIINXCSI
ITOBEPXHOCTEI

30 Pemenue 3amau Ha onpenencHue
PaBHOJICHCTBYIONIEH CHUITBI 23.12.2025
Pemenue 3amau mo remaM: «Bec

31 tenay, «['padpudeckoe n3obpaxeHue bubmuoteka [JOK
cuny, «Cunbly, «PaBHOAEHCTBYIOIIAS 25.12.2025  https://m.edsoo.ru/ff0alde0
CHIT»

Konrponsnas pabora o remam:
«MexaHH4YeCKOe IBIKEHUEY,

32 M B
«Macca, III0THOCTBY, «Bec Temay, 30.12.2025
«['padpuueckoe n3odpakeHUe CUII»,

«Cuner»

3 Jasnenne. CriocoObl yMEHBIIICHUS U bu6muoreka [IOK
YBEIIMUECHUS JABJICHUS 13.01.2026 = https://m.edsoo.ru/ff0a20a6
JlaBnenwne raza. 3aBUCUMOCTb

34 aBJI€HHU ra3a oT 00bEMa bubmmorexa [OK
A ’ 15.01.2026 | https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHUS TBEPABIMU

35 Tenr;nfn mi KOCTSIMH 1 Ir)aI1[3aM1/I bubmmorexa LOK

> KA ’ 20.01.2026  https://m.edsoo.ru/ff0a25b0
3axkon [Tackams

36 JlaBneHue B KUAKOCTH U rase, bubmmoreka [JOK
BBI3BAHHOE JICUCTBUEM CHIIBI TSKECTH 22.01.2026 @ https://m.edsoo.ru/ff0a2718




Pemenne 3amau mo teme «Jlapnexue B

but6mmoreka [IOK

37
JKUIKOCTH U rase. 3axoH ITackamsa» 27.01.2026  https://m.edsoo.ru/ff0a2826
bubnunorexa [IOK
38 Coobmatonmecs cocynt 29.01.2026 | https://m.edsoo.ru/ff0a2970
39 I'mapapnuyeckuii mpecc bubmorera [IOK
AP P 03.02.2026 | https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [ToprraeBoit
JKUAKOCTHEIA HAacoC 05.02.2026
Atmocdepa 3emiu. [TpuanHb
CYIIIECTBOBA 03 oM
41 o}éI:HOIZEHBE}:l\TJjHB 3;:3};/1H::M20Tb bubmorexa OK
) 10.02.2026 | https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOTO TaBJICHUSI OT BHICOTHI
HaJ YpOBHEM MOps
4 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JIaBJICHUE 12.02.2026 | https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTO JaBICHUS. bu6muoreka [IOK
OnsiT Toppuuennu 17.02.2026 = https://m.edsoo.ru/ff0a2dag
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorera [IOK
! AP 19.02.2026  https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JTaBJICHUE HA Pa3INYHBIX BBICOTAX 24.02.2026 | https://m.edsoo.ru/ff0a2fc4
46 Pemenune 3ama4d mo Teme
"ATtmocdepHoe naBneHue" 26.02.2026
JleiicTBUE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEIIO bubmorera [IOK
by ’ 03.03.2026 | https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
48 JlaboparopHnast pabota «Onpezaenenne bubmuoreka [JOK




BBITAJIKMBAIOIICH CHIIBI,
JEUCTBYIOLIEH HA TEJIO, TOIPYKEHHOE
B JKUJKOCTB)»

05.03.2026

https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnast paboTa 1mo Teme
«MccrnenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00BEMA MOTPYKEHHOM
B KHUJIKOCTb YacTH TEIa»

10.03.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

12.03.2026

bubnunorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYUPOBAHHE JOAKHU U
onpeaeseHue e€ rpy30no0abEMHOCTH"

17.03.2026

52

Pemenue 3agau no remam:
«IInaBanue cynos.
BosnyxormiaBanuey, «/laBnenue
TBEPABIX TEJI, )KUIAKOCTEU U ra30B»

19.03.2026

bubnunorexa [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckas pabora

24.03.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MontHocTh. EquHUIBEI MOIITHOCTH

26.03.2026

bubnunorexa [IOK
https://m.edsoo.ru/ff0a3 {82

55

VYpok-uccnenoranue "Pacuér
MOILIHOCTH, pa3BUBAEMOH IIPU
noabéMe o jectauie"

07.04.2026

56

IIpocteie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peruare

09.04.2026

57

KontponbHas padoTa mo teme
«/laBieHue TBEPABIX TEN, KUIKOCTEH

14.04.2026




1 Ta3oBy / Beepoccwuiickas
poBepouHas paboTa

PesepBHbIit ypok. Pabora ¢ Tekcramu
o TeMe «/laBnenue TBEPABIX Te,

bubnunorexa [IOK

38 JKUIKOCTEH U Ta30B» / 16.04.2026 | https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas nmpoBepouHas padbota
Pbrdaru B TexHuke, OBITY U IPUPOJIE.

59 Jlaboparopnast pabota 0.5 bubnmoreka [JOK
«MccnenoBanue ycioBH paBHOBECHS 21.04.2026 | https://m.edsoo.ru/ff0a478e
phIyara»

60 Pemenne 3aga4 mo Teme «Y CIIOBUS bubnunorexa [IOK
paBHOBECHSI pblUara 23.04.2026 | https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus

61 Mexanmu3ma. Jlaboparopuas pabota 0.5
«M3mepenue KIIJ[ HaknonHoOM 28.04.2026
TIOCKOCTH

6 Pemenue 3agau mo teme "Pabora, bubnuorexa [{OK
MomHocTh, KITI" 30.04.2026 = https://m.edsoo.ru/ff0a4c48
Mexanudeckasi SHEPTHSL.

63 Kunetnueckas 1 noTeHIMaIbHAS bubnnorexa LHOK

05.05.2026 | https://m.edsoo.ru/ff0a4252
SHEprus

64 3aKOH COXpaHEHHUs MEXaHUYECKOU bubnmoreka [JOK
SHEpPruu 07.05.2026 = https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPEIETICHHE

65 W3MEHEHUSI KHHETUYECKON U 1 12.05.2026

[IOTEHIMAJIbHOU YHEPIUH IIPH
CKAaTBIBAHUHU TEJIa 110 HAKIIOHHOU




Iockocty"

KonrponsHast pabora o Teme

66 «PaboTta 1 MOIIHOCTh. DHEPTHUS» ! 14.05.2026
67 PezepBHsblil ypok. Pabora ¢ Tekctamu | bu6nuorexa [IOK
mo teme "MexaHndeckoe ABIKCHUE" 19.05.2026 | https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ Tekcramu
68 gc})I z;:[;ﬁ""Pa@Ta. MOIIHOCTS. 1 21.05.2026
OBIIEE KOJIMYECTBO YACOB I10 68 2

I[TPOIT'PAMME




8 KUIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara nugpossie
Tema ypoka Konrposabnbie IIpakTuueckne
n/n Bcero U3yYeHUsS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcesl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKON TEOPUU 1 bubmorexa [JOK
YP P 02.09.2025  https://m.edsoo.ru/ff0a5256
U UX OTBITHBIE MOATBEPIKICHUS
2 M 1
acca M pa3mMep aTOMOB U MOJIEKYJI 04.09.2025
3 Mopaenu TBEPIOTO, JKUAKOTO U 1 bubnunorexa [IOK
ra3000pa3HOr0 COCTOSTHUHN BEIECTBA 09.09.2025 = https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOHCTB TBEPAOTO,
4 KUJKOTO U ra3000pa3HOro COCTOSTHUI |
BEIIECTBA HA OCHOBE ITOJIOKEHUN 11.09.2025
MOJIEKYJISIPHO-KMHETHYECKOI Teopun
5 Kpucrammueckue u amopHsie Tena 1 bubmmorera IHOK
P P 16.09.2025  https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWISIPHOCTb. 1 bu6muoreka [IOK
[ToBepXHOCTHOE HATSKEHHUE 18.09.2025  https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpEeHNE U CKATUE 1 bubmmorera IIOK
P P 23.09.2025 | https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpATYphI
8 CO CKOPOCTBIO TEIUIOBOT'O IBHKE 1
POCTBIO TETIJIOBOTO ABMKCHHUS 25.09.2025
YacCTUIL
9 Buytpennss sneprus. Criocoobt | bu6nuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU 30.09.2025  https://m.edsoo.ru/ff0a5c60




but6mmoreka [IOK

10 Bugs Teruionepeatin 02.10.2025  https://m.edsoo.ru/ff0a6412
VYpok-koupepennus "IlpakTnueckoe

1 HCIIOJIb30BAHHE TEIJIOBBIX CBOMCTB bubmuorexa [{OK
BELLECTB U MAaTEPUAIIOB B LIEIAX 07.10.2025 @ https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KoauuecTBo Temnotsl. Y aenbHAs bubnunorexa [IOK
TEIIOEMKOCTb 09.10.2025 | https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIUIOBOTO OanaHca. bu6muoreka [IOK
TemnooOMeH ¥ TEIJIOBOE paBHOBECUE 14.10.2025  https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSIBICHUS bubmuorexa [{OK
TerI000MeHa P CMEITMBaHUH 16.10.2025  https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BobI"
Pacuer konu4ecTBa TETUIOTHI,

15 HEO0OXOAMMOTO JIJIsS HarpeBaHMs Tela 21.10.2025
Y BBIICIIIEMOTO UM TPU OXJIAKICHUN

16 JlaGopatopHas pabora "OnpezneneHue bubmuoteka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTa' 23.10.2025  https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMUBa. Y IeTbHas TEII0oTa bu6muoreka [IOK
CcropaHus 06.11.2025  https://m.edsoo.ru/ff0a7bSa
[InaBienne u oTBEpAECBAHNE

18 KPUCTAJUIMYECKUX TeJl. Y AeibHast bubnmorexa LOK

11.11.2025 | https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIABIICHUS

19 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
YAEIBHOM TEIJIOTHI TUIaBIEHUS Jibaa" 13.11.2025 | https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHJCHCALUS. bu6nuorexa [IOK
Hcnapenue 18.11.2025  https://m.edsoo.ru/ff0a740c




21

Kunenune. Y nennHas Temiora
napooOpa3oBaHus ¥ KOHJCHCAIINH.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS
0T aTMOC(EPHOTO AABICHHUS

20.11.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BIAXHOCTU BO3ayXxa"

25.11.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4y Ha onpe/ieieHue
BJIQKHOCTH BO3]IyXa

27.11.2025

24

[TpuHIUTIBI PAOOTHI TETJIOBBIX
neurareneii. [lapoBas TypOuHa.
JIBUraTesib BHyTPEHHETO CrOPaHuUs

02.12.2025

25

KII/l remioBoro aBuratens.
TennoBbie ABUTATENH U 3aIIUTA
OKPYKAIOLIEH CpeIbl

04.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEeHMsI U MIPEBPALCHUS
SHEPrUU B TEIUIOBBIX MPOIIECCaX

09.12.2025

27

[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe ""TenoBbIe ABICHUS.
N3MeHeHune arperaTHbIX COCTOSTHUI
BenrecTna"

11.12.2025

bubnunorexa [IOK
https://m.edsoo.ru/ff0a83{2

28

KonrtponsHas pabora o teme
"TennoBrle ABIeHN. M3Menenue
arperaTHbIX COCTOSIHMM BemecTna'

16.12.2025

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

29

Onektpuzanus ten. [IBa pona
3JIEKTPUYECKUX 3apsI0B

18.12.2025

30

VYpok-uccienoBanue "DieKTpuzanus
TeJl MHIYKIUEH U TTPpU

23.12.2025




CONPUKOCHOBEHUH"

B3anmoneicTere 3apsyKeHHBIX TEIL.

bubnunorexa [IOK

31 3akoH Kynona 25.12.2025 | https://m.edsoo.ru/ff0a87¢e4
DNEKTPUUECKOE MOJIE.

0 Hanpsi>keHHOCTB JIEKTPUYECKOTO bu6nuorexa [IOK
nosis. [IpuHnun cynepnosunuu 30.12.2025  https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TIOJIEH
Hocurenu snexkrpudeckux 3apsaos.

33 DneMeHTapHbIi 3apsa. CTpoeHue 13.01.2026
aToMa

14 [IpoBOIHUKY W TUATEKTPUKU. 3aKOH bu6muoreka [IOK
COXpaHEHUs JIEKTPUYECKOIO 3apsaa 15.01.2026  https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3agau Ha mpuMEHEHUE bubnmoreka [JOK
CBOWCTB AJIEKTPUUECKUX 3apsi0B 20.01.2026 | https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €TI0

36 cymectBoBaHus. MlcrouHuK bubnmorera LHOK

22.01.2026 | https://m.edsoo.ru/ff0a95a4

INEKTPUUYECKOTO TOKA

37 JlelicTBUA 3JIEKTPUYECKOTO TOKA bubmorexa OK

27.01.2026  https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlericTBue

38 3JIEKTPUYECKOIO MOJIs Ha ) 1 9.01.2026
MPOBOJAHUKH U TUIIEKTPUKU

39 DIEKTPUYECKHI TOK B METaILJIaX, bubnmoreka [JOK
JKUAKOCTSIX U ra3ax 03.02.2026 | https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U e€ COCTaBHbIE
YacTH 05.02.2026

A1 Cuna toka. JlaboparopHas pabota 0.5 bubnmoreka [JOK
"U3MepeHne u peryaupoBaHue CUITbI 10.02.2026  https://m.edsoo.ru/ff0a8bd6




TOKa"

DNeKTpuYecKoe HampsHKEHUE.
Bonsr™merp. JTaboparopnas pabota

bubnunorexa [IOK

42 "U3MepeHne U perynpoBaHue 05 12.02.2026  https://m.edsoo.ru/ff0a9%¢14
HanpsxeHus"
43 CornpoTuBieHHE TPOBOIHUKA. bubnmoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA 17.02.2026  https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh
44 AIEKTPUYECKOTO COITPOTUBIICHHS 1 bu6muoreka [IOK
MIPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIA 19.02.2026  https://m.edsoo.ru/ff0aa738
NIOTIEPEYHOI0 CEYEHUs U Marepuaia”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma Juist Bubmmorexa [IOK
24.02.2026  https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, MAYILIETO Yepe3 PE3UCTOpP, OT 1 bubmorexa TOK
26.02.2026  https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHUS TIPOBOJHUKOB 03.03.2026
JlaboparopHas pabota "IIpoBepka
43 IIPaBUJIA CJIOKEHUS HAIIPSDKEHUH ITPU 1 bubmuoteka [JOK
MOCJIE0BATEILHOM COCIMHEHUH JIBYX 05.03.2026 = https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHas pabota "IIpoBepka
49 HpaBI/II)JIa I[IjIH CI/IIjII:I TOKa HIP;I/I ’ 1 bubmorexa [JOK
10.03.2026  https://m.edsoo.ru/ff0aadle

napajjiCJibHOM COCAUHCHUN




pe3uctopon"

Pemenue 3ana4u Ha npuMeHEHUE

50 3akoHa OMa 11 pa3InyHOro bubnnorexa LHOK
AP 12.03.2026 = https://m.edsoo.ru/ffDaaf8a
COCTMHEHHS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB IEKTPUYECKOTO bu6muoreka [IOK
Toka. 3akoH Jlxxoynsa-Jlenna 17.03.2026 | https://m.edsoo.ru/ff0abl24
JlabopaTtopuas padora "Onpeneneaue
52 a60TpH 1/111:40 IfOCTI/I BHGKTpI/II‘[-IeCKOFO bubmmorexa [OK
P " H P 19.03.2026 = https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPpUUYECKHE TIETTH U IIOTPEOUTENH
53 3JIEKTPUUECKON PHEPTUHU B OBIT bubnnorexa LHOK
P P Y 24.03.2026 @ https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
54 ITocTosIHHBIE MATHUTEIL, UX
B3aUMOJICUCTBHE 26.03.2026
55 VYpok-uccnenosanue "N3yuenue bu6muoreka [IOK
MOJIEH TIOCTOAHHBIX MarHuTOB" 07.04.2026 | https://m.edsoo.ru/ff0ac3d0
MarautHoe mmoyne. MargsuTHoe mmoJje
56 3eMiIH U €ro 3HaueHue IS )KU3HU Ha bubmmorexa LOK
s 09.04.2026 | https://m.edsoo.ru/ff0acOba
3emiie
[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "DIIEKTpUUECKUE 3apsaabl.
57 3apsoKeHHBIE T:JII)a U UX o bubnnorexa LHOK
P . o 14.04.2026 @ https://m.edsoo.ru/ff0abd2c
B3auMoOAeHcTBUA. [10CTOSTHHBII
3JIEKTPUUYECKUNA TOK"
KoHnTposnbHast pabota mo Teme
58 "DeKTpUYecKue 3apsabl. bubmmoreka [JOK
3apspKEeHHBIE TeNna U UX 16.04.2026  https://m.edsoo.ru/ff0abea8

B3auMoencTBus. I10CTOSHHBIN




AJIEKTPUIECKUN TOK" /
Bcepoccuiickast mpoBepouHas pabota

59

PeseprubIil ypok. PabGora ¢ Tekctamu
1o teme "[locTosTHHBIN
AJIEKTPUIECKUN TOK" /
Bcepoccuiickas mpoBepodHas paboTa

21.04.2026

bubnunorexa [IOK
https://m.edsoo.ru/ff0acdc6d

60

OmneIT OpcTena. MaruuTtHoe 1nose
JIEKTPUUECKOro Toka MarHuTHoe
10JI€ KaTyIIKH C TOKOM

23.04.2026

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHre PIEKTPOMArHuTOB B
texHuke. Jlaboparopuas pabora
"N3y4yeHue neicTBYUsI MarHUTHOTO
OJIs1 Ha MPOBOJHUK C TOKOM"

0.5

28.04.2026

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

62

3HCKTpOl[BI/IFaTeJIB IHOCTOAHHOTIO
Toka. Mcnosib3oBanue
BHCKTpOHBI/IFaTeJIef/f B TCXHHUYCCKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyHrpoBaHue U U3y4eHHUE
paboThI AyeKTpoABUTATENS "

30.04.2026

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac86¢

63

Onbrtel @apazes. 3akoH
3EKTPOMArHUTHON MHTYKIUH.
[TpaBuiio Jlena

05.05.2026

64

Onexrporeneparop. CriocoOs
MONTyYEHUS IIEKTPHUUECKON SHEPTUH.
DJIIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPrUU

07.05.2026

65

[ToaroroBka Kk KOHTPOJILHOU padboTe




1o TeMe "DIJIEKTPpUUYECKUE U
MArHUTHBIE BJIeHUSA"

12.05.2026

KoHnTposnbHast pabota mo teme

66 "DnexTpuuecKue U MarHuTHEIE 1 bubnnorexa LHOK
p” 14.05.2026  https://m.edsoo.ru/ff0acb14
SIBIICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubmuoteka [JOK
o teme "TermnoBele aBiacHUA" 19.05.2026 = https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
o teme "MaraurtHele aBiaeHud" 21.05.2026
OBIIEE KOJIMYECTBO YACOB I10 68 145
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9 KUIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabnbie IIpakTuyeckue
n/n Bcero H3YYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl

| MexaHn4eckoe IBUKEHHUE. 1
MarepuanbHas TOUKa 03.09.2025

) Cuctema orcueta. OTHOCUTEIBLHOCTh | bubmuorexa [JOK
MEXaHUYECKOTO IBUKEHHUS 04.09.2025 | https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsAMONIMHEIHOE 1 bubnmoreka [JOK
NBIDKEHUE 05.09.2025 | https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE pAMOIUHENHOE

4 nBukeHue. CpeHsist © MTHOBEHHas 1 10.09.2025
CKOPOCTh

5 [IpsimonuHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexka HOK
JIBUKECHHE. Y CKOpEHHUE 11.09.2025  https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO IBUKEHUS. 1 12.09.2025
I'padux ckopoctr
JlaGopatopHas pabora "OnpezneneHue

7 YCKOPEHHMS TeNa pu 1 | bubnmoreka [JOK
PaBHOYCKOPEHHOM JIBU>KEHUU T10 17.09.2025  https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM II0cKoCTH"

2 CBobOoaHoe nageHue Tei. OmbIThI !
lamunes 18.09.2025

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnuoreka [JOK
okpyxHOCTH. [lepuon u yacrora 19.09.2025  https://m.edsoo.ru/ff0ael76




obparmenus. JIuneitHas u yrioBas

CKOpOCTH
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE 24.09.2025
1 IIepseiit 3axkoH Hbrorona. Bekrop bubnuoreka [JOK
CUJIBI 25.09.2025  https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexka HOK
PaBHOelicTBYIOIIAA crita 26.09.2025  https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bubnmoreka [JOK
Cynepno3unus cui 01.10.2025 | https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4u Ha npuMeHEHUE bubnnorexka HOK
3ak0oHOB HproTOHA 02.10.2025 |  https://m.edsoo.ru/ff0acbbc
5 Cruna ynpyrocti. 3axow I'yxa 03.10.2025 fffﬁg:figgfmaecaz
16 Pemenue 3agayd mo reme «Cuia
YOPYTOCTH 08.10.2025
17 JlaGopatopHas pabota «OnpeneneHue bubnuoreka [JOK
JKECTKOCTH MPYKUHBI» 09.10.2025 | https://m.edsoo.ru/ff0ace28
bubnnorexka HOK
18 Cha TpeHs 10.10.2025 https://m.edsocl)l.ru/fﬂ)aﬂ 38
19 Pemenne 3agau mo teme «Cuna Bbubnuoreka [IOK
TPEHUS» 15.10.2025  https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabora "OnpezneneHue bubnuoreka [JOK
KOd(pPUITMEHTA TPEHUS CKOJbKCHHUS " 16.10.2025  https://m.edsoo.ru/ff0af8be
Pemenne 3agad mo reMme "3aKOHbBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa HOK
" 17.10.2025  https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuia TSKECTU U 3aKOH BCEMHPHOTO bubnnorexa [JOK




TATOTCHHS. Y CKOPEHHE CBOOOHOTO 22.10.2025  https://m.edsoo.ru/ff0af044
MajcHUS
VYpoxk-koupepennus "JIBuxeHue Ten
23
BOKPYT I'PaBUTAIMOHHOTO IICHTPA 73.10.2025
(Conneunas cuctema). ['amaktuku"
Pemenne 3amay no teme "Cuna
24 TSDKECTH M 3aKOH BCEMUPHOT'O buGnnorexa LIOK
" p 24.10.2025  https://m.edsoo.ru/ff0af5f8
TSCOTEHHUS
25 IIepBas kocMHu4eCKass CKOPOCTb. bubnuoreka [JOK
HesecomocTs 1 neperpysku 05.11.2025 @ https://m.edsoo.ru/ff0af33c
PaBHOBecHe MarepuaIbHON TOYKH.
AOCOTIOTHO TBEPIIOE TEIIO.
26 PaBHOBecue TBEPOTO TENA C bubmorexa HOK
.. - P4 06.11.2025  https://m.edsoo.ru/ff0afe36
3aKperUIEHHOW OChbIO BpalllCHHUSI.
MowmenT cuisl. LienTp TsxecTn
PaBHOBecre MarepualbHON TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
27 P 8
aBHOBeSHe TEGpl[OFO Tena ¢ 07.11.2025
3aKperUIEHHOW OChIO BpalllCHHUSI.
MowmeHT cunsl. LleHTp TsKecTH
)3 Pemienne 3aga4 mo teme "MoOMEHT bubnunorexa [JOK
cuisl. LleHTp TsxecTH" 12.11.2025  https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU padboTe
29 o TeMe "MexaHnmueckoe IBHKECHIE bubmorexa LIOK
. " A ' 13.11.2025 | https://m.edsoo.ru/ff0b0408
B3aunmonelicTBue Ten
KonrtponsHas pabora o teme
30 "MexaHU4eCKO€e IBIDKEHUE buGnnorexa LIOK
A ' 14.11.2025  https://m.edsoo.ru/ff0b06ec

B3aumopetictue Tea"




Nmnynbce Tena. UMiynbse cuiibl. 3aK0H

bu6mmoreka [IOK

31 COXpaHEHUS I/IMHyJII:Cfl. Yupyroe u 19.11.2025  https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMOICHCTBUE
1 Pemenne 3amad mo Teme "3akoH Bbubnuoreka [IOK
COXpaHEeHHUs UMIyibca' 20.11.2025 |  https://m.edsoo.ru/ff0b096¢c
VYpok-koHpepenuus "PeaktuBHoe
33
JBUKEHUE B IPUPOJE U TEXHUKE" 21.11.2025
bubnnorexka HOK
34 Mexaraeckas padoTa i MOUIHOCTS 26.11.2025 https://m.edsocl)l.ru/ffObOa84
35 PaboTta cuitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA 27.11.2025 | https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPH
PaBHOMEPHOM JBH>KEHUU TeJia 10 28.11.2025
TOPU30HTAILHOM MMOBEPXHOCTH»
37 CBsI3b 3HEPTUH U PaOOTHI.
[ToTenunanpHas 3HEprus 03.12.2025
13 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON SHEPIUU 04.12.2025 |  https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHUS YHEPTHUH B
MEXaHHKE 05.12.2025
40 JlaGopatopHas pabora «3yueHue bubnuoreka [JOK
3aKOHA COXPAHECHUS DHEPIUN» 10.12.2025  https://m.edsoo.ru/ff0b12fe
A1 KosebarenpHOE IBHKEHHUE B €TO bubnuorexa [JOK
XapaKTEePUCTUKU 11.12.2025  https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHus. bubnmoreka [JOK
Brinyxnennsie konebanus. Pesonanc 12.12.2025  https://m.edsoo.ru/ff0b20{0
43 MaremaTuueckuil U Ipy>KMHHBII




MassTHHUKH

17.12.2025

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCTKOCTH
IPYKUHBI U MacChl Ipy3a»

18.12.2025

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

19.12.2025

46

JlaGopaTtopHas paborta «OmnpeaeneHue
4aCTOTHI U TIEpHOAa KoJeOaHui
NPYKHHHOTO MasiTHUKa»

24.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopnas padota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHit
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

25.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHbl. CBOMCTBA
MexXaHW4YeCKUX BOJH. [IpomoapHbIC 1
MOTIEPEYHBIE BOJIHBI

26.12.2025

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHUUeCKue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOJIHBI"

14.01.2026

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

15.01.2026

51

VYpok-uccnenosanue "Habnronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4aCcTOTH"

16.01.2026

52

['poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

21.01.2026

53

Ypok-koHpepenmus "YapTpasByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

22.01.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOJIBHOM paboTe

54 1o Teme "3aKOHbI COXPaHEHUS bubmmorexa [TOK
P ' " 23.01.2026  https://m.edsoo.ru/ff0b25f0
Mexannueckue KoiaeOaHusi U BOJTHBI
KoHnTposbHast pabota mo teme
55 "3ako .M
KOHBI coxpaHeHH:[ eXaHUYeCcKue 78.01.2026
KOJIcOaHMS ¥ BOJIHBI
56 DNEKTPOMArHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI 29.01.2026 | https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
30.01.2026
VYpok-koupepennus "lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubnnorexka HOK
Hcnonp30BaHue 3JI€KTPOMarHUTHBIX 04.02.2026  https://m.edsoo.ru/ff0b2fe6
BOJIH JJ11 COTOBOI1 cBsI3U"
VYpok-uccnenosanue "M3yuenue
59 CBIZ)ﬁCTB BHCiT OMaFHI/ITHijX BOJIH C buommorexa LHOK
P " 05.02.2026 = https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIIBHOTO TesedoHa
Pewienue 3agau Ha onpeneneHue
60 acTo 3 i
YacTOTHI U JJIUHBI 3JIEKTPOMAarHuTHOM 06.02.2026
BOJIHBI
DNeKTpOMarHuTHasi Ipupoja CBeTa.
61 Cko OI()iTB cBeTa Bongosmle[ CBOICTBa bubmorexa [IOK
P ' 11.02.2026 | https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneiinoe
62 acCIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [OK
pacpoctp ' 12.02.2026  https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)K€HUsI CBETa. 3epKaia. bubnnorexka HOK
Pemenue 3aga4 Ha TpUMEHEHUE 13.02.2026 | https://m.edsoo.ru/ff0b38c4




3aKOHa OTpa’XCHUA CBCTa

[Ipenomiienne cBeta. 3akoH

Bbu6nmuoreka [IOK

64 MPEJIOMIIEHUS CBETA 18.02.2026  https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpayKEHUE
65 cBera. Mcronb30BaHKE TTOJTHOTO bubmunorexa [JOK
BHYTPEHHETO OTPAYKEHUS B 19.02.2026 = https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJAX
JlaboparopHnas paboTa
"UccnegoBanue 3aBUCUMOCTH YTJia
66 IPETOMJICHUS CBCTOB'(')FO Jqyd4a OT yria 20.02.2026
naJIcHUs Ha TpaHuIle "BO3IyX-
cTekno""
VYpoxk-koupepenuus "HMcnonapzoBanne
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/JIBI, ONITUKOBOJIOKOHHAS 25.02.2026
CBsI3p"
bu6mmoreka [IOK
08 Jlitnspl. ONTIECKas Cta JHH3b! 26.02.2026 = https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenune n3o0paxxeHui B TMH3AX bubmorexa [TOK
27.02.2026 | https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabora "OnpezneneHue
70 (I)OKyI:HOI‘(P; pachonHmI U OIEIT?AHQCKOﬁ buommorexa LHOK
N 04.03.2026 | https://m.edsoo.ru/ff0b4206
CWJIBI coOuparomeit JTuH3b1"
71 Ypok-koHpepenmus "OnTudeckue bubnnorexka HOK
JMH30BbIe TPUOOpH" 05.03.2026  https://m.edsoo.ru/ff0c0a7e
7 I'1a3 kak ontuyeckas cucTema. bubmuorexa [JOK
3peHue 06.03.2026 |  https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudeperuus "JlepexTst




3penusi. Kak coxpanuts 3peHue"

11.03.2026

Paznoxenue 6enoro cBeta B CIIEKTP.
Onrsitel HerotoHa. Ciioxxenue

Bbu6nmuoreka [IOK

74
CIIEKTpalbHBIX I[BETOB. /(ucnepcus 12.03.2026  https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 11O
Pa3IOKEHUIO OEIIOTO CBETa B CIIEKTP H
75 BOCIIPHUSATHIO LIBETA MPEIMETOB IPU UX bubmorexa [IOK
P B pedl P 13.03.2026  https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 IIBETOBHIE
buasTpH"
Ypok-npaktukym "BonaHoBbIe
76 i :
CBOMCTBA CBETa: IUCIIEPCHS, 18.03.2026
uHTepdepeHius u qudpakuus"
77 OmnswiTel Pe3epdopaa u muranerapHast bubnnorexka HOK
MOJIeIb aToMa 19.03.2026  https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Monens atoma
bopa 20.03.2026
Hcnyckanue v MOIIOLIEHUE CBETa
79 atomoM. KBaHThl. JInHeluaTsie bubmorexa [JOK
] ' 25.03.2026 | https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 Ypok-npaktukym "Habnronenue bubnnorexka HOK
CIIEKTPOB UCITyCKaHUs" 26.03.2026  https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI bubmorexa HOK
8 A 27.03.2026  https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
MOJIEJIb 08.04.2026 = https://m.edsoo.ru/ff0c18ac
3 PaagnoaktrBHBIE TpEBpALLICHHUS. bubnnorexka HOK
H3oTombl 09.04.2026 = https://m.edsoo.ru/ff0clal4




84

Pemenue 3agad mo reme:
"PanuoakTuBHBIE MpeBpaleHus"

10.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1b4a

85

[lepuon nomypacnana

15.04.2026

86

VYpoxk-koHpepenuus "PagroakTuBHbIC
U3JTy4YEHUs B IPUPOJIE, METHUIIMHE,
TEXHHUKE"

16.04.2026

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c2126

87

S nepuble peakuyu. 3aKOHBI
COXpaHEHHUs 3apsJ0BOIO U MacCCOBOTO
yucen

17.04.2026

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

88

DOHeprus cBsI3U aTOMHBIX sAnaep. CBA3b
Macchl ¥ DHEPTUU

22.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no reme "SnepHeie
peakuun"

23.04.2026

90

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sHeprun ConHua u 3BE371

24.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-kounpepennus "AnepHas
sHepretuka. JlencTus
PaAMOaKTUBHBIX U3JIyY€HUH Ha JKHUBbIE
OpraHu3msl"

29.04.2026

92

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBneHus"

30.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223¢e

93

KoHnTposbHast pabota mo teme
"DEeKTPOMarHuTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJHBI.
KBanrtoBbie siBneHus"

06.05.2026




[ToBTOpEeHme, 0600IICHHE.

bu6mmoreka [IOK
o JlaGopatopitele paboTsl 10 Kypey ! 1 07.05.2026  https:/m.edsoo.ru/f0c245a
BzaunMopelicTBue Ten
[ToBTOpenue, 0600IeHNE. Permenune
95 ACUETHBIX M KAYEeCTBEHHBIX 3a7a4 I10 1 bubmorexa LOK
p " " a 08.05.2026 = https://m.edsoo.ru/ff0c2572
teme "TemnoBbie MPOLECCHI
[ToBTopenue, 0000meHue. Pemenne
96 ACUETHBIX M KAYEeCTBEHHBIX 3a7a4 I10 1 buGnnorexa LIOK
P A . 13.05.2026 = https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBbIx aBurareseit”
[ToBTopenue, 0000meHue. Pemenne
97 ACUETHBIX M Ka4eCTBEHHBIX 3a7a4 I10 1 Bubmorexa ITOK
p A 14.05.2026 | https:/m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JIaGopatopHsIe pabOTHI ITO0 KyPC 1 1 bubmorexa LOK
| patop p " ypey 15.05.2026 = https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBICHUS
[ToBTOpenue, 0600meHue. PabGora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubmorexa LOK
" 20.05.2026  https://m.edsoo.ru/ff0c2d6a
COXPaHCHHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. PabGora ¢
100 Texkctamu 1o Teme "Konebanus u 1 buGnnorexa LIOK
" 21.05.2026  https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, 06o0menne. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 buGnnorexa LIOK
" 22.05.2026 = https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTopenue, 06o0meHue. Padora ¢
102 "K 1
0 TEKCTAMU 10 TeNf'e BaHTOBAsA U 27.05.2026
sepHas pu3uKa
OBIIEE KOJIMYECTBO YACOB I10 102 27
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MPOBEPSIEMBIE ITPEMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBILEI'O OBPA3OBAHMUS

7 KIIACC

Kon
MpoBepPsieMOro
pe3yJbTara

[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiindaTtb SABJICHUA 110 OMNMCAHWUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)H3H‘-ICCKO€ SBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YYEHHBIX (DU3UUECKUX SBJICHUH B
OKpY’KalollleM MHpE, B TOM 4YHcie (U3NYECKUE SIBICHHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICIAThH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUCCKUX SBICHUN

1.4

ONHUCBHIBATH H3YYEHHBIE CBOMCTBA TeJ M (PU3NUUECKUE SBICHHUSA,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, IPU OINUCAHUU MPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCIOJB3YEMBIX BEIMYUH, MX
0003HaUCHHS ¥ €AUHUIIB (PU3MUECKUX BETUYMH, HAXOAUTh (POPMYIIHI,
CBA3BIBAIOIME JAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEIIMYMHAMHU, CTPOUTh  TpapUKud  M3YUYEHHBIX  3aBHCUMOCTEH

(bU3NYECKUX BEITHMYUH

1.5

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl M3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTh CIIOBECHYIO
(GopMynIHpPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIpaKCHHE

1.6

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
yhclle M B KOHTEKCTE CHUTyallM NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUHHO-CIEICTBCHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYecCKHMX IIaroB ¢ omopoi Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PU3NYECKUX ABJICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3aiauu B 1 — 2 nedcTBUSI, UCTIONB3Ysl 3aKOHBI U




bopMyIibl, cBsI3bIBaIOLINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHSI 3aJaydl  3alMChIBaTh KPATKOE YCIIOBHE, MOACTABISAThH
¢buznyeckue BeIUYUHBI B POPMYJIIBI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAMMBIE JJIsi PEIICHUs 3a7a4, OIICHUBATh

PEaTMCTUYHOCTD MOTYYEHHON (PU3HMIECKOM BEITMUNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIMTh TPU TTOMOIIH
(1)I/I3I/I‘-IGCKI/IX MECTOOOB, B OIIMCaAHHU HCCJICOAOBAHHA  BBIACIATH
MpoBepsieMOe  TPEANojokeHne  (TUrmoresy),  pasauyaTth |
UHTEPIPETHPOBATh TOJYYEHHBIH pPe3y/lbTaT, HaXOIUTh OIIMOKH B

XO0J¢€ OoI1ibITa, ACJIATh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (U3UYECKUX SBICHUH WIH
¢usuueckux  CBOMCTB  Ten:  (OpMyTUpOBaTH  MPOBEpsiEMbIe
NPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEIUIOKEHHOTO

000pyI0BaHUs, 3aUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBO/IBI

1.10

BBITIOJHATE MPAMBIC H3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aMUCHIBATH TMOKA3aHUS MPUOOPOB C YUETOM

3aJaHHOH a0COJIIOTHOM MOTPENTHOCTH U3MEPEHUI

MPOBOJIUTH  WCCJCAOBAHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEIIMYUHBl OT JPYro C HCIOJb30BAHUEM IPAMBIX HW3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAHWHM Y4YEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/ISMepeHI/ISI, CJIGI[YH HpeIIHO)KCHHOMy HJIaHy,
(GUKCUPOBAaTh PE3YNIBTAThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHUX
BCJIMYHUH B BHUJIC Hpe,[IHO)KeHHLIX T8.6JII/II_I 158 I‘paq)I/IKOB, JcJ1aTb BBIBOJbI

I10 pE3yjbTaTaM HCCICAO0OBAHHUA

1.12

IPOBOJUTh KOCBEHHBbIE H3MEpPEHHs (PU3MUECKUX BEIUYUH, CIEays
NPEeUI0KEHHONW MHCTPYKIUH: MIPU BBIOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMECHTAIIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HMCKOMOM

BCIIMYHHBI

1.13

coOmoaTh MpaBWja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

yKa3plBaTh NPHUHLUNBI  JACHCTBUS NPUOOPOB M  TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLMIBI JEUCTBUS M3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB € IMOMOIIBI HMX OIHUCAHUA,
UCTIONB3Yysl 3HaHMA O CBOMCTBaxX  (U3MYECKHX  SIBICHUA U

HeoOXoauMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMALUIO O MpUMEpax)
NPaKTUYECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM i oOecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOII0ICHHSI HOPM 9KOJIOTHUECKOT0 IOBE/IEHUS B OKPYKAloIIel cperie

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(popManuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONIUXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3JIUYHBIX MCTOYHHKOB
BBIJICJIATE MH(OPMAINIO, KOTOpasi SBISETCS NPOTHUBOPEUMBON HITH

MOET OBITh HEJOCTOBEPHOI

1.17

UCITIOJIb30BaTh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HAYYHOIIONYJISIPHYIO ~ JIUTEeparypy  (usmueckoro  cojep:kaHus,
CIIpaBOYHBIE MaTepHallbl, pecypcbl ceth VHTepHeT, BIaaeTh
npuémMamMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMALIUU

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHbIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMaIUK (HPU3NYECKOTO
coJlep’KaHus, B TOM 4YHCIe MyOJUYHO JeJaTh KpaTKue COOOUIEHHS O
pe3ynabTatax MPOEKTOB WM YYEOHBIX HCCIEIOBaHUNA, MpPU 3TOM
rpaMOTHO HCIMOJIb30BAaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYIICHHE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M MCCIEAOBAHUN pacHpeesTh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH,
CIIEUTh 32 BBHINOJHEHHEM IlJlaHa JEeUCTBUHM, a/JIeKBaTHO OIICHUBAThH
COOCTBEHHBIM BKIIAJ B JCATCILHOCTh TPYIIBI, BBICTPAWBATH
KOMMYHHUKaTHBHOE B3alMO/ICICTBHE, YUUTBIBAs MHEHHE

OKPY>KaIOIIHUX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BaTh IMOHATHA

1.2

pasiindaTtb SABJICHUA 110 OMNHMCAHWUIO HX XapaKTCPHBIX CBOIMCTB U Ha




OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JAHHOE (PU3NUECKOE SBJICHHUE

1.3

pacno3HaBaTh IMPOSBICHUE M3YYEHHBIX (PU3MUYECKUX SBJICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PU3UUECKUX SIBICHUN

1.4

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBICHHUS,
UCTIONB3ysl (U3WYECKHE BEJIWYUHBI, TP OIMCAHUU TPABUIBHO
TPaKTOBaThb  (PU3NYECKUH  CMBICT  HUCHOJB3YEMBIX  BEJIMYUH,
0003HaYCHMSI U €AMHUIIBI (PU3UYECKUX BEITWYUH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIINE JaHHYIO (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIUYUH

1.5

XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl M3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTh CIIOBECHYIO
(GopMynTHpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaKCHHE

1.6

O6’b$ICHSITI: (I)I/IBI/I‘-IGCKI/IC mponccCol U CBOIICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHLBIC CBA3U, CTPOUTD 06’[)$ICHCHI/IG n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEHHBIX CBOWCTBA

bu3nUecKux sBICHUNA, GPU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a7auu B 2 — 3 NEHCTBUSI, UCMOIb3Ysl 3aKOHBI U
dbopMyIibl, cBs3bIBaIOLINE (PU3UMUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHSI 33/1a4M 3aMUChIBATh KPATKOE YCIOBUE, BBISBISITH HEJOCTATOK
JMaHHBIX U1 pelIeHHs 3a7aud, BbIOMpATh 3aKOHBI U  (HOPMYIbI,
HEOOXOMUMBIC Uil €€ pElICHUs, MPOBOAUTH PAcYEThl M CPaBHHUBATH
MOJlyYeHHOE 3HAaueHHe (U3NYECKOW BEJIMYMHBI C U3BECTHBIMU

JaHHBbIMH

1.8

pacro3HaBaTh IMPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU TOMOLIH
(U3NUECKUX METOJIOB, UCIIOJb3Ysl ONMCAHUE UCCIIEJOBAHUS, BBIACIATD
IIPOBEPSEMOE IPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSIKA

MIPOBEICHUS UCCIICIOBAHUS, JIETIaTh BBIBOIBI

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (U3UYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyTUpoOBaTh  MPOBEpsieMbIe

NPENINOJIOKEeHNs, CcoOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000py/10BaHusl, ONUCHIBATh X0/ ONbITA U POPMYITUPOBATH BHIBOIBI

1.10

BBINIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3MUYECKUX BEIMYHH, CPABHUBATH PE3YJITAThHI

HU3MEPEHHUH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJCAOBAHME  3aBUCHUMOCTH  OJHOW  (DHU3UYECKOM
BCJIMYUUHBI OT I[perf/'I C MHCIIOJIB30BAHUEM HpHMBIX HSMGPGHHﬁZ
IJIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd IMpeIoKeHHOMY  IUIaHy, (ukcupoBath
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE TaOIUIl U TpaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHU A

1.12

NPOBOJAWTH  KOCBEHHBIE  HM3MEpPEHHS  (U3NYECKUX  BEIWYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenays TpPEeAIOKEHHOM MHCTPYKUMHM, W BBIUHUCIATH 3HAYCHHUE

BCIIMYHHBI

1.13

coOmoaTh MpaBWja TEXHUKUM Oe3omacHOCTH Tpu  paboTe ¢

1abopaTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HU3YUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HAa HUX OIUCAHUS, HCIOJb3Ys
3HaHHUA O CBOMCTBaxX (U3MUECKUX SBICHUM UM HEOOXOAMMBIE

¢u3nueckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTBIC TCXHUYCCKUC yCTpOfICTB& U U3MCPHUTCIIBHBIC
HpI/I60pI)I II0 CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTaBJISATH CXCMbI
SJICKTPHUICCKUX Lerneil ¢ IO0CIEAOBAaTeIbHBIM U napaijiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvdasn YCIOBHEIC 0003HaYCHHUS

3JICMCHTOB 3JICKTPHUYCCKUX LIGHGI\/'I

1.16

NPUBOIUTH TPUMEPHl  (HAXOAUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCTIONBh30BaHUS (PU3NICCKUX 3HAHUI B MOBCEIHEBHOM
KU3HU g obecriedeHust 0O€30MacHOCTH Tpu  OOpalieHuu ¢
npudOpaMH U TEXHUYECKHMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKarollel cpeie

1.17

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3MUECKOTO COACPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEIONIUXCSA 3HAHUW MU MYTEM CpPaBHEHHUS
JOIIOJIHUTCIIbHBIX HWCTOYHUKOB BBIACIATH I/IH(pOpMaI_II/IIO, KOTOpasa

SBJISIETCS IPOTUBOPEUUBON MIIH MOKET OBITH HEJOCTOBEPHOM

1.18

UCNOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




MOMYJSIPHYIO JIUTEPATypy (pU3MUeckoro cojaepKaHHs, CIIPaBOYHBIE
MaTrepualibl, pecypcbl cetu  MHTepHer; BiaaeTb  OpUEMaMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MH(GOPMALIUUA U3 OJHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHUS,
0000m1ass wHGOPMAIMIO M3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOTO
COJepKaHUs, B TOM 4YHCIIE MYyOIMYHO TPEACTABIATH PE3yJIbTaThl
MPOEKTHON WM HCCIEeIOBAaTeNIbCKOW JIEATEIbHOCTH, TpPU 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUMHBIN ammapar Kypca

(bu3KKY, COMPOBOKIATH BHICTYIIJICHHE MPE3EHTAI[UEH

1.20

P BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN (DU3UUYECKUX
MPOIECCOB PACHPEENITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMM, CJEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTUPOBaTh  €ro, aJAeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIQJ] B JESATENbHOCTb TPYIIBbL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMMOJCHCTBHUE,  MPOSBISIA  TOTOBHOCTh

paspemiath KOH(PJIUKTHI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YYCHHBIC TOHATUS

1.2

pasiindaTtb SABJICHUA 110 OMNHMCAHWIO HX XapaKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/II-ICCK0€ SBJICHUC

1.3

pacmo3HaBaTh NPOSIBICHHUE W3YYEHHBIX (DU3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (U3NYECKUE SIBICHHUS B MPUPOJE,
IpU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIAThH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (DU3UUECKUX SBICHUI

1.4

ONHUCBHIBATH H3YyYEHHBbIE CBOMCTBAa TeJl M (PU3NUECKUE SBICHHUSA,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, ITPU OINUCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  MCIOJB3YEMBIX  BEIHUYMH,
0003HaUCHHS ¥ €AUHUIIB (PU3MUECKUX BETUYMH, HAXOAUTh (OPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH




BEJIMYMHAMHU, CTPOUTH  TpaUKH  M3YUYEHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BEIIUYUH

1.5

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl M3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTh CIIOBECHYIO
(GopMynTHpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIpaKCHHE

1.6

OOBSICHATH (PU3MUYECKHE MPOLECCHl M CBOMCTBA TN, B TOM UYHUCIIE U B
KOHTEKCTE CUTyallud IMPaKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBIIITh IPUUUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C NOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBa

buznyecKux sIBICHUHN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTth pacy€THbIC 3amavd (OMHMpAOIIMEcs] Ha CHCTeMy u3 2 — 3
YpaBHEHHUI), WCMOIB3Ys] 3aKOHBI U (HOPMYINBI, CBSI3BIBAIOIIHIE
¢usznyeckue BETUYMHBI: Ha OCHOBE aHalM3a YCJOBMS 3a1add
3alIUCbIBATL KPATKOC  YCJIOBHC, BBIABIATH HCAOCTAIOINHWEC WA
M30BITOYHBIE JJAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
AJig pelcHUus, IMPOBOAWUTH paC‘-IéTbI U OLCHHUBATHL PCAIMCTUYHOCTH

MOJIyYEHHOTO 3Ha4YeHUS (PU3HUECKON BEITMUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBHIE MOXXHO PpEIIUTh MPH ITOMOIIH
(U3MUECKUX METOOB, MCIOJb3Ysl ONMUCAHUE HMCCIIEAOBAHUS, BBIAEIAThH
IIPOBEPSIEMOE  TIPEIIIONIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOPsIKA
IIPOBEICHHS UCCIIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3ybTaThl HAOIOICHHI U OTIHITOB

1.9

NOPOBOIUTH OMBITHI 1O HAOMIOACHUIO (U3MUECKUX SBICHUH WU
(GU3HUECKUX CBOWCTB TEJI: CAMOCTOSATENFHO COOMpATh YCTAaHOBKY U3
U30BITOYHOTO Habopa 00OpYyIOBaHMUS, ONMUCHIBATH XOJ| OINBITA U €ro

pe3ynbTathl, GOpPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJUMOCTH CEPHI0 TMPSAMBIX H3MEPEHHH,
ompeseNisis CpeAHee 3HAUYCHHE H3MepseMOil BelnuuuHbl ((POKyCHOE
paccTosiHue CcoOMparolie JWH3bI), 000CHOBBIBATH BBHIOOp crocoda

U3MEepeHUs (M3MEPUTEIHHOTO IPHOOopa)

NPOBOJIUTH HCCIENIOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEIUYUH C
UCTIOJIb30BAaHUEM IPSIMBIX M3MEPEHUil: IIaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHCHMOCTH (bI/ISI/ILICCKI/IX BCIIMYHUH B BHJC Ta6J'II/IHI/I




rpaduKoB, enaTh BHIBOJIBI 10 PE3yIbTaTaM UCCIEIOBAHUS

1.12

OPOBOAMTH  KOCBEHHbIE  HM3MEpPEeHHs  (U3NYECKUX  BEJIWYHH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh 3KCIIEPHUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATE M3MEPEHUs, Cleays MpeJJIOKEHHOW HHCTPYKIIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M AHAIU3UPOBATH I1OJIyYEHHBIE

pe3yJIbTaThl C YY4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOMmomaTh mMpaBWiIa TEXHUKH O€30MacHOCTH TpHU  padbore ¢

1a00paTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPHU3HAKK HM3YYCHHBIX (PU3UUYECKUX MOJIEIICH:
MaTepuaibHas TOuKa, abCOMOTHO TBEPAOE TEI0, TOUCUHBIH HCTOUHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIJAHETapHas MOJEIb aTOMa, HYKJIOHHAs

MOJIEJIb aTOMHOTO SIIpa

1.15

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX OIMCAaHUS, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (IM3MYECKUX SBICHUH M HEOOXOAUMBIE

bu3nIecKrue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTENBHBIX npubopoB "
TEXHOJOTHYECKHUX IPOLECCOB MPH PELICHUH Y4eOHO-IPAKTHUECKUX
3aa4, ONTHUYECKHE CXEMBI JJISl TOCTPOSHUS N300pakeHHUI B IIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMANUIO O TMpUMEpax)
NPaKTUYECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM I oOecriedeHus: 0Oe30MacHOCTH TpH  OOpamieHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOII0ICHHSI HOPM 9KOJIOTHYECKOT0 IOBE/IEHUS B OKPYKAIloIIel cpere

1.18

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3HUECKOTO COAEPIKAHUS B CETU
WnTepuer, camocTosATeNbHO (OpMYyTUpYs TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTHM  ONpPENEICHHUs  JOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIOJIb30BaTh IPH  BBHIMOJHEHMH Y4YEOHBIX 3a/JaHUN  HaydHO-
HOMYJSIPHYIO JIUTEPATypy (U3NYECKOTO COJICpIkKAaHUS, CIpPaBOYHBIC
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTe NpuUEMaMHU

KOHCIIEKTUPOBAHHsI TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OJHOMN




3HAaKOBOMW CHUCTEMBI B IPYTYIO

1.20

co3/aBaThb COOCTBEHHbIE IMUCHMEHHBIE M YCTHBIE COOOIICHMSI Ha
OCHOBe HWH(pOpPMAIMM M3 HECKOJBKUX MCTOYHMKOB (PU3NUECKOTO
coJlepKaHusl, MyOJIMYHO MPEICTaBISATh Pe3yJbTaThl MPOEKTHON WU
UCCIIEIOBATENbCKOM  AESITENBbHOCTH, IpPU  3TOM  I'PaMOTHO
WCIIOJIb30BaTh U3YYEHHbIN MOHATUHHBINA anmapaT U3y4aeMoro pasjaenna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpE3CHTAle C y4éTom

0COOEHHOCTEH ayTMTOPHH CBEPCTHHKOB

1.21

IPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN (DU3UUYECKUX
MPOIECCOB PACHPEeNITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIQJ] B JESATENbHOCTb TPYIIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIA  TOTOBHOCTh

paspemiath KOH(PJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon
pa3neia

Kon
3JIeMEHTA

IIpoBepsieMble 1€MEHTHI COAePKAHUA

®U3UKA U EE POJIb B ITO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®uzuka — Hayka O mnpupone. SBIEHUS NPUPOIBI.
dusnyeckue SABJICHUA: MCXaHHUYCCKHUC, TCIIJIOBBIC,

OJICKTPUYICCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

®dusnyeckue BenWuYuHBL.  M3Mepenue  puznuecKux
BennunH.  @usnmyeckue  mpubopel.  [lorpemHocTs

M3MepeHuil. MexayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAyYHBIH METOJA TO3HAHHS: HAOIIIOJICHHE,
IIOCTAaHOBKA Hay‘-IHOFO BOHpOCEl, BBIABUKCHHUEC THUIIOTE3,
SKCTIIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFO1AEMOT0 SIBJICHUS

1.4

Onwucanue GpU3NUECKUX SBICHUHN C MOMOIIBIO MOIENIeH

1.5

[IpakTuueckue pabOTHI:

#iHPar#H##113MepenHne pacCcTOSIHUIMA.
###Par###I3mepenne 00bEMa KHIKOCTH M TBEPIOTO
Tena.

#H##Par###OnpenesieHre pa3MepoB MajbIX TeJl.
##HtPar#H##l13mMepeHne  TemmepaTypel IIpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpA U JaTUMKA TEMIIepaTyphbl

ITEPBOHAYAJIBHBIE CBEJIEHNM S O CTPOEHNHN BEIIECTBA

2.1

#H##Par###(CTpoeHue BeIIeCTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepbl.  OmbITBI,  J0Ka3bIBAIOIIUE  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i#HPar#H ]| Bukenue YaCTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIXKEHHS  YacTUIl C  TEeMIepaTypou.

bpoyHoBckoe nBmkenue, muddy3us

23

B3anmoneiicTBre YacTHI] BEIIECTBA: MPUTSIKEHUE U

OTTAJIKUBAaHHC




#H##Par### ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBsA3bp MEXIy CBOWCTBAMU BEIIECTB B pPa3HBIX
arperaTHeIX COCTOSHUSX M UX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTuueckue pabOTHI:
#H##Par###0O1enka quaMerpa aToMa METOJIOM PSIOB (C
UCIob30BaHueM pororpadumii).

2.6 #HHPar###ONBITEL 10 HAOMIOAEHHIO  TEIIOBOIO

pacuIMpeHus ra3os.
HH#HPar###OnpITel 0  OOHApY)KEHUIO JCWCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHHS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

11 Mexanuueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBUKECHHE
#H##Par###CKOpOCTb. Cpennsis CKOpPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKeHUHU. Pacdy€r mytm M BpeMeHHU
JIBUKEHHUS
SlBnenne uHepruu. 3akoH HUHEpHUH. B3aumopeincTBue
33 TEJ Kak MpUYMHA MU3MEHEHUS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tela
34 #H#HPar### InotHOCTE, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eIMHUIIE 00BEMA BeIecTBa
3.5 Cuna xak XxapaKTepUCTHKA B3aUMOAECUCTBUS TET
1.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' MIOMOILBIO JUHAMOMETpPA
37 #H##Par###IBnenue Tarorenuss u cuna Tsokectd. Cuna
' TSHDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTh
38 Cuna tpenusi. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B IpUpoe U TEXHUKE
3.9 ##HPar#H###Cro)KeHre CHUJI, HANpaBICHHBIX 10 OJHOMN
' npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [IpakTuueckue pabOTHI:




OnpeneieHHe  CKOPOCTH  PaBHOMEPHOTO  JIBHIKEHUS
(mapuika B OKHUAKOCTH, MOJENH  DIIEKTPUIECKOTO
aBToMOOMIIT W Tak gnainee). OnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHS Opycka WIH IIapuka IIo
HaKJIOHHOM  IUIOCKOCTH. OmpenesieHHe  IUIOTHOCTH
TBEPIOIO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTshKeHUs (nedopmariuu) mpyKUHBI OT
NPWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOIIUE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHUS OT Beca Tejla U

XapakTepa COIPUKACAIOLINXCs TOBEPXHOCTEN

DusnyecKue SABICHUS B NPUPOJE: IPUMEPDI JBUKCHUS C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEXHBOW MPUPOJIE,
JICHCTBHE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETD, NOAIIUITHUKI
JIABJIEHUE TBEPJIBIX TEJI, XKUJIKOCTEM 1 T'A30B
al HaBnenue TBEpHoro Tena. CrocoObl YMEHBIICHHS H
' YBEJIUYCHUS JABICHUS
T JaBineHue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIIEpaTypbl
43 Ilepenava naBneHHs] TBEPABIMHU TEIaMH, KUIAKOCTIMU U
' razamu. 3akoH [lackans. [ITHeBMaTH4YeCKrE MAILIMHbBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TJIyOWHBEIL
4.4 [unpocTtatdeckuii mapagokc. CooOaronmecs coCcyabl.
I'mapaBnuueckre MeXaHU3MBbI
ATtmocdepa 3emnu u atmocdepHoe naBieHue. [IpuanHbl
45 CYyIIIECTBOBaHMUS BO3AYIIHOW 00070uku 3emud. OTbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT
BBICOTBI HaJ] YDPOBHEM MOPSI
46 Wsmepenne atmocdeproro nasienus. Ilpubopsr s
' U3MepeHHs aTMOC(HEPHOTo AaBJICHUS
JlelicTBUE XUAKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBawomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxormnaBanue




4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
00béMa TOTPYXKEHHOW B IKUIKOCTh YacTH TeJa.
OmnpeneneHne BBITAJIKUBAIONIEH CUJIbI, TEHCTBYIOIIEH HA
TEN0,  NOrpyxEéHHoe B  KuaKocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLLEH
CHJIBI, JEHUCTBYIONIEH Ha TEJIO B JKHIKOCTH, OT 00BEMa
MOIPYKEHHOM B KUJKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
KUJKOCTH. KoncTtpynpoBanue  apeomerpa Wi
KOHCTPYUPOBAHME  JIOAKM M  OOpeAciieHue €€

TPY30TOABEMHOCTH

4.10

®usnueckue  SABICHHA B IPUPOJE: BIIASIHUE
aTMoc(epHOro MaBJIeHHs Ha )KUBOM OpraHu3M, TTaBaHHUE

pBIO

4.11

TexHUYEeCKHE YCTPOMCTBA: COOOMIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJAOIPOBOJAA, THUAPABIUYECKUM IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, IMOPIIHEBOM HACOC,

apeoMmeTp

PABOTA, MOITHOCTDB, DOHEPT U A

5.1 Mexanudeckas padbora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocThie MeXaHM3MBI: pbIuar, OJOK, HaKJIOHHas
' m10cKoCTh. [IpaBuiio paBHOBECUS pblyara
54 [IpumeHeHne mpaBuia paBHOBECHS pblyara K OJIOKy
«3onoToe  mpaBwio»  MexaHuku.  Koaddumnment
5.5 IOJIE3HOT'O IEUCTBUS MEXaHU3MOB. IIpocTrie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHManbHast SHEPTUM TeJIA, MOJHIATOrO Hall 3eMIIEH
5.7 Kunernueckas sHeprus
53 [Tonnasgs MexaHudeckass >HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHHUS MEXaHUYECKOU SHEPTUU
59 [IpakTuyeckue paboOTHI:




###Par###Onpeneneare padbOTBl CHIBI TPEHUS TIPH
PaBHOMEPHOM JBW)XEHMM TeJla [0 TOPU30HTAJIbHOMN
noBepxHoctu. MHccienoBaHue yciIOBUH  paBHOBECHS
ppuara. Msmepenne KIIJI HakIOHHOM IIOCKOCTH.

N3ydeHne 3aKkoHa COXpaHEHUsI MEXaHUYECKON YHEPTUH

Ousnyeckue SBJICHUS B TMPUPOJIE: pbIYaru B Teje

5.10
YeJIoBEKa
TexHuueckue YCTpOMCTBA: pblyar, MOJABWKHBIA U
5.11 HETOJABMKHBIN OJIOKH, HAKJIOHHAs TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
pasaena 3JIeMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTpOEHUs BemecTBa. Macca u  pasmepsl
' MoJIeKyd.  OmbITBI, NOATBEP)KJAIOLUINE  OCHOBHBIE
II0JIO’KEHUSI MOJIEKYIISIPHOKHHETUYECKON TEOPUHU
Mogenu  TBEPAOro, OKUAKOIO W ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucrammuueckue u amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeI
6 6.3 HAa OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKMHETHYECKON
TEOPUHU
6.4 CMaunBaHHUE U KalWIISIPHBIE SIBICHUS
6.5 TermioBoe pacuiipeHue U CkaTue
66 Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Bayrtpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEN
. SHEPruu: Terionepeaaya U CoBepIleHne padoThbl
6.8 Bunbl Tenonepenaun: TEIONPOBOIHOCTh, KOHBEKIUS,




U3JIy4yeHue

KonnuectBO  TEIIOTEHL. VYnenbHast  TEILIOEMKOCTH

6.9
BEILIECTBA
TenmmooOMeH U TEIUIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIUIOBOTO OanmaHca
611 [InaBrneHue U OTBEpAEBaHUE KPUCTATUIMYECKUX BEIIECTB.
' VY nenbHas TemoTa MIaBICHUS
[TapooOpazoBanue wu  KoHAeHcamus.  Mcmapenwue.
612 Kunmenne. VYpenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHMOCTh TEMIIEpaTyphbl KUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxHocTh Bo3nyxa
6.14 DHeprus TOIUIMBA. Y IeTbHAs TEIJI0Ta CrOPaHUs
[Mpuamumel  paGothl  TeroBbix  aBurareneit  KITJI
6.15 TEIJIOBOI'O ABUTraTelsa. TemIoBLIE ABUraTEId U 3allyiTa
OKPY’KaroILEeH Cpebl
3aKOH COXpaHEHUS U MPEBPAIlCHUs SHEPTUU B TEILUIOBBIX
6.16
mporeccax
[TpakTrueckue pabOTHI:
HHHPar###OnbITEI 0 OOHAPY)KEHUIO JICUCTBHS  CHII
MOJIEKYJISIPHOTO MIPUTSKEHUS.
H#HH#Par###0NBITBL  TI0  BBIPAIIMBAHMIO  KPHUCTAJLIOB
MOBAPEHHOM COJIM WIIK caxapa.
#HHPar###OnbITE o HaOJIIOJEHUTO TEIJIOBOTO
6.17 pacLIMpeHus ra30B, )KUIKOCTEN U TBEPABIX TEIN.

#HH#HPar###Onpenenene AaBIeHUs BO3/lyXa B OajuloHe
LITTPHLA.

HHHPar##H#ONBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
JaBJICHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJTaXACHUA.

###Par### [poBepka TUNOTE3bl JTMHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA JKUAKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEI
SHEPTHH Teja B Pe3yJbTaTe TEIulonepeaayn U paboThl
BHCIIITHUX CHIJI.

#H#HPar##llcciienoBanue SBJICHUS TEIUIOOOMEHA IIpH
CMEILIUBAHUU XOJOJAHON U TOpsiYed BOJIBI.
#HH#Par##H#Onpenenenre KOJIMYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJINIMYCCKUM I_[I/IJII/IHI[pOM.

#HH#Par##H#Onpenenenne YACIbHON TEIIOEMKOCTH
BEIIECTBA.

#i#H#Par###lccnenoBanue npouecca UCIapeHusl.
#H#H#Par###Onpenenene  OTHOCUTEIIBHOM — BJIQXKHOCTHU
BO3JIyXa.

#H#Par##H#OnpeneneHne yaeabHONW TEIJIOThI TJIABJICHUS

Jbaa.

6.18

dusuyeckue SBICHUA B MPUPOJAE: TOBEPXHOCTHOE
HaTSOKEHME W KalWULIpHbIE SBICHUS B HIPHUPOJE,
KpUCTaJIIbl B IIpUpoae, uznydenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,

HWHES, CHera.

6.19

TexHuueckue  yCTpOWCTBA:  KalWJUIAPBI,  IPUMEPHI
WCIIOJI30BaHUSI KPUCTAJIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THTPOMETPHI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CTrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apsbkeHHBIX Ten.  3akoH Kynona

7.2 (3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TeJIaMU)

73 Onexrpuueckoe noje. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO

nosst. [IpuHIUN Cynepno3uuuu AIEKTPUUECKUX MOJeH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »snexTpuueckux 3apsaoB. DJIEMEHTapHBIN

7.4 anekTpuyeckuii 3apsan. Ctpoenue aroma. IIpoBonHuku n
JTURJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
76 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
' AIEKTPUUYECKOTO TOKA. ICTOUHHMKHU OCTOSIHHOTO TOKa
HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX U razax
- Onektpuyeckas uenb. Cuia ToKa. DJIEKTPUYECKOE
' HaIpsHKEHUE
79 ConpotuieHue MPOBOJIHUKA. VYneapHOE
. CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OmMa 1Sl ydacTKa 1enu
[locnenoBarenpHOoe ¥ mapajjielbHOE  COEIUHEHHUE
7.11
IIPOBOJIHUKOB
PaGora W MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNeKTpUUYeCKue IEeNu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTKoe 3aMbIKaHUe
[TocrossHHBIE MarHuThl. B3auMoAeNdCTBHE NOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosnie. MarHutHOoe TmoNie 3eMJId U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHuTHOE TOJIE SJIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBE€ MarHUTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTeNlb MOCTOSSHHOIO TOKa. Vcmonb3oBaHue
' JJIEKTPOJBUraTeleii B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe
7.18 OneiTel  @Papages.  SIBieHHe  3IEKTPOMAarHUTHOMN




nHaykuuu. [Ipasumno Jlenna

DNEeKTpOoreHeparop. CriocoOsI MOJTy4YeHUs
7.19 NIEKTPUYECKON  JHEPruMHM.  ODJEKTPOCTAHLMUM  HA

BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU

[TpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOACHHUIO STEKTPU3AIUHN TN HHIYKIUESH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nAEUCTBHS SJIEKTPUYECKOrO TMOJS  Ha

MIPOBOJAHUKY M TUDJICKTPUKH.

COopka u mpoBepka pabOTBHl DSICKTPHUUECKON IenHn

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHHe CUJIbI TOKA.

W3mepenue u peryiupoBaHue HAMPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOP, OT CONMPOTUBJICHUS PE3UCTOPA U HAINPSHKCHUS

Ha pe3UCTope.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh

ANEKTPUYECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIIA/IA MOTIEPEYHOr0 CEYEHU U MaTepuara.

[IpoBepka mpaBuia CIOXKEHHS HAOPSOHKEHUW  TIpU
IIOCJIEZIOBATEIbHOM  COEIMHEHHUU JBYX pPE3UCTOPOB.
[IpoBepka mpaBuia s CWIIBI TOKA IPU MapauieIbHOM
coequHeHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYHIETO 4Yepe3 Pe3UcCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIIEIISIEMON Ha pe3ucrope. Mccnenosanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsHKEHHS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
ux oObeauHeHMH u  pazgeneHun. lccrnegoBanue
NEUCTBHUS SJIEKTPUUECKOTO0 TOKA HA MAarHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI




B3aUMOJICHCTBUS KATYLIKH C TOKOM W MarHuTa OT CHJIbI
TOKa W HampaBjieHHs Toka B Karymike. M3ydenue

,HGfICTBPIH MAarHMuTHOIO IoOJisI Ha IMPOBOJHUK C TOKOM.

KoHncTpynpoBanue " U3y4EHUE paboThI
JJIEKTPOABUTATEIIS. N3mepenue KILJ
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO SABJICHUA BHGKTPOMEIFHHTHOP'I HHAYKIUU:
HCCIIeNOBaHUE M3MCHEHMH 3HauYeHUSI U HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKHE
ABICHUS B  atMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHU3MOB, MarHUTHOE TOJIe 3eMJId, aper( MOJFOCOB,
POJIb MAarHUTHOTO TOJISL JJIs )KM3HU Ha 3emJie, MOJIIPHOE

CHUSHHUEC

7.22

TexHHUecKrne YCTpPOMCTBA: BJIEKTPOCKON, aMIepMETp,
BOJIbTMETp, PEOCTaT, CUETUUK DJIEKTPUUECKON SHEPTUH,
AJIEKTPOOCBETUTENILHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIC
AIIEKTPONIPUOOPHI (mpuMepsl), ANEKTPUYECKUE
MPEeIOXPAaHUTENH, JJIEKTPOMATrHUT, AJIEKTPOJIBUraTelb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon anemenrta [IpoBepsiemble 37IEMEHTHI COJIEP KaHUS
paznena
MEXAHUWYECKUE SABJIEHUA
Mexanuyeckoe ABHKEHHE. MarepuanbHas —TOYKA.
51 Cucrema orcuéra
" 8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHXKCHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE NPSIMOJIMHEMHOE JBUKEHUE.
8.4 CpenHsis #W  MIHOBEHHass CKOPOCTb Tela  MpH

HCPaBHOMCPHOM ABUXXCHUHN




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEITHOE

8.5
JIBUKCHHE
8.6 #H#HPar###CBobogHoe manenune. OnbITel [anumnes
#Hi#HPar#H##PaBHOMEpPHOE JIBUJKEHUE 110 OKPYKHOCTH.
8.7 Ilepuonx m yacrora oOpamieHus. JIuHeiHass U yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpetnii 3akoH HeroToHa
8.11 HH#Par##H# [pyuHIIUTT CyNEepIIO3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#Par###Cuna TpeHMs: cuila TPEHHUS CKOJIbXKEHHUS,
813 CHUJIa TPEHUS TTOKOS, TPYTHE BUJIBI TPCHHUSI
14 ##HParfH##Cuila  TSOKECTH U 3aKOH  BCEMHUPHOIO
5 TATOTEHUA. Y CKOpeHue CBOOOIHOTO MaIeHus
JBwxenue  tuianer  Bokpyr  Connuma.  Ilepas
815 KocMuYeckasi ckopocTb. HeBecoMocTh U eperpysku
PaBHOBecue MaTepuanbHOU TOYKHA. AOCONIOTHO TBEPI0E
8.16 TEJ0
#i#H#Parf###PaBHOBecue TBEPIOro Tena ¢ 3aKpeIUIEHHON
817 OChI0 BpanieHus. MoMeHT cuiibl. LIeHTp TsxecTr
8.18 Nmnynbce Tena. M3menenue umnynbca. UMmynbe cuiibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 #HHHPar###PeakTHBHOE NBIDKECHHE
8.21 Mexanunueckasi paboTa U MOITHOCTb
PaGora cun Tskectu, ympyroctd, TpeHus. CBs3b
822 SHEPTHH U PaOOTHI
[lorenunanbHast dSHeprus Teda, MOJHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanbHas SHEPTUs CKATON NPYKUHBI
5 ##HPar###Kunernueckass  sHeprus.  Teopema o
825 KMHETUYECKON SHEpruun
8.26 HH#H#Par#H##3aKoH COXpaHEHUS] MEXaHUYECKOW SHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenne cpeaHEel CKOPOCTH CKOJBKECHHS Opycka
WIK JBWKEHUS IIapuKa [0 HAKJIOHHOM IIOCKOCTH.
OmnpeneneHne yCKOpPEHUs Tesla MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
IBUKEHUM Oe3 HayallbHOM CKOpPOCTH IMYTH OTHOCATCS
KaKk psAa HEUYETHBIX 4YHCET, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBbKEHHS
OT CuUJIbl HOpPMaJIbHOTO JdaBieHusa. OrmnpexneneHue
KodpdunuenTa TpeHHUs CKonbxkeHus. OmnpenerneHue
KECTKOCTU TpyKuHbL. OmpeneneHue padOTHl CHUIIBI
TPEHUST TIPU PABHOMEPHOM JIBIDKEHHH Tela IO
TOPU3OHTANILHON MoBepxHOCcTH. OmnpenenecHue padOTHI
CWIBl  yOpPYrocTM  IIpU  NOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HETOJBMKHOTO ¥ MOJBUKHOIO

OJIOKOB

8.28

cI)I/IfiI/I‘-IeCKI/IC SBJICHUSA B npnpoz[e: HpI/I.HI/IBI:I U OTJIUBBEI,
nBrokeHue TiaHeT COJIHEYHOW CHCTEMBI, PEaKTUBHOE

ABHUKCHUC KUBBIX OPTaHNU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUIAOMETP,  JATYUKH

MIOJIOKEHHU S, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHNWYECKUE KOJIEBAHHMA 1 BOJIHBI

KonebarensHoe apmxenne. OCHOBHBIE XapaKTEPUCTHKH

> Kosie0aHui: Iepruo, 4acToTa, aMIUIUTY/Aa
97 MaremaTuueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBparenue sHeprun Npu KoaeOaTeIbHOM JABHKEHUN
93 3aryxatomue KosebaHus. BpIHYXIeHHbIE KoJeOaHMs.
' Pe3onanc
Mexannyeckre BoJaHbl. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHbie W ToONepeyHble BONHBI. J[JIMHA BOJHBI U

CKOpOCTh €€ pacipocTpaHeHHsI. MeXaHU4YeCKHE BOJHBI B




TBEPIIOM TeJIe, CEHCMUYECKUE BOJIHBI

9.5 3ByK. I'poMKOCTB 1 BbICOTA 3BYKa. OTpaxxeHue 3ByKa
9.6 Nudpa3Byk u ynbpTpa3Byk
[TpakTrueckue pabOTHI:
OmnpeneneHnue 4acToThl W Iepuoja  KoseOaHui
MaTeMaTHYeCKOro MasiTHUKA.
OmnpeneneHnue 4acToThl W Iepuoja  KoseOaHui
MPYXKUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH — TepHofa  KoJieOaHUU
' MOJBEIIEHHOTO K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH TiepHofa  KoJieOaHUU
NPYKUHHOTO MasiTHUKa OT Macchl rpysa. llpoBepka
HE3aBHUCHUMOCTH nepuoaa KonebaHuit rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MaccChl Ipy3a U KECTKOCTHU
npyxuHbL. M3MepeHne yckopeHus CBOOOTHOTO MaICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
I[yHaMH, X0
99 TexHuueckne YCTpOMCTBA: HXOJIOT, HCHOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana >1eKTpOMAarHUTHBIX BOJIH

103 DJIeKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.

. BosiHOBBIE CBOMCTBA CBETA

[TpakTrueckue pabOTHI:

10.4 W3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH  C
MTOMOIIIbI0 MOOMIIBHOTO TeledhoHa
Odusuyeckue SBICHUS B MpUpPOAE: OHOIOrHYECKOe

10.5 neiicTBue BUJUMOTO, yIABTPadUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHU N

10.6 TexHuueckue YCTpOICTBA: HCIIOJIb30BaHHUE

QJICKTPOMArHUTHBIX BOJIH JJIL COTOBOM CBSI3H




11

CBETOBBIE ABJIEHNA

11.1

JlydyeBast monensb cBera. ICTOUHMKH CBETa

11.2

[IpsamonuHeHOE pacipoCTpaHEHHUE CBETA

11.3

Otpaxenue cBera. [1mockoe 3epkano. 3aKk0H OTpaKeHUs

CBCTa

11.4

IIpenomiienne cBeTa. 3aKOH MPEJIIOMIIEHHS CBETA.

[TomHOE BHYTpEHHEE OTpakeHUE CBETa

11.5

JInnza. Xop stydei B JIMH3E

11.6

OnTuueckast cuctema ¢oToarnmnapara, MHKPOCKOTa U

TCICCKOIIa

11.7

'maz kak onTuueckas cucrema. biau3opykocth u

JaIbHO30PKOCTD

11.8

Paznoxenue 6enoro ceera B criektp. OnbiTel HhtoTOHA.

CroxeHne CneKTpalibHBIX IBETOB. [lucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

#iHPar##lccnienoBanue 3aBUCUMOCTH yria
OTPa’KEHMsI CBETOBOTO JIyya OT yrja MaJeHusl.
HH#HPar##l13yueHne  XapakTepUCTHK  H300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.

#i#HPar#H##lccnenoBanme 3aBUCHUMOCTH yria
IIPEJIOMIIEHUS] CBETOBOIO Jiyya OT Yrjla HaJeHus Ha
IPaHMIIE «BO3YX — CTEKIION.

###Par### lonyyenne wW300paKeHUH C  MTOMOIIBIO
coOuparoIei JIMH3HI.

###Par###Onpeneneare  (HOKYCHOTO pacCTOSHUS U
OINTUYECKOM CHIIBI COOMPAIOIEH JTMH3BI.
#H#HPar#H#H##ONBITEL IO pa3ioXeHHIo Oenoro cBera B
CIIEKTP.

HH#H#Par###ONBITHl IO BOCIPUATUIO I[BETa IPEAMETOB

MIpU UX HAOJIOICHUN Yepe3 IIBETOBBIE (PUIBTPHI

11.10

®dusnyeckue sBIeHUs B npupoje: 3atmeHust CosHIa u
JlyHbI, 1IBETA TN, ONTUYECKUE SBICHUS B aTtMocdepe

(uBeT HEOa, pedpakmus, pamxyra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOII,




doToamnmnapar, ONTUYECKHE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA
11 Omeitel Pezepdopaa w mmanerapHass MoJeilb aTroma.
. Mogens aroma bopa
192 Hcnyckanne W morjioileHue cBera aToMoM. KBaHTBHL
' JIunenyaTpie CIEKTPhI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
194 Ctpoenue artomHoro snupa. HykiioHHas Mozenb
’ aTOMHOTO siapa. M30Tomnbl
15 PagnoaktuBubie mpeBpamienus. [lepuoa monypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOro U
' MacCOBOT'O YHUCEII
12.7 DHeprusi CBA3U aTOMHBIX si7iep. CBA3b MACChl U SHEPTUH
128 Peakuuu cuntesa u aenenus saep. ICTOUHUKY SHEPTUA
. Connia u 3B€37
129 Snepnas osHepretuka. JledcTBHME — paJMOaKTUBHBIX
' M3JIy4eHHUI Ha )KHUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HaGnronenne CIUlOmHBIX W JTUHEHYATBHIX CIHEKTPOB
1210 W3ITYy4EeHHUS.
HccnepoBanue TPEeKOB: M3MEPEHHE DHEPTUM YACTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusm).
N3mepenue paauoakTuBHOro (hoHa
O®usznyeckue SBICHUS B MPUPOJE: E€CTECTBEHHBIN
PaIMOaKTUBHBIN ¢oH, KOCMHUYECKHUE Jy4H,
12.11 paJlOaKTUBHOE M3JIYYEHHUE MPUPOJAHBIX MHUHEPAJIOB,
JNEUCTBHE PAJMOAKTUBHBIX W3JIy4EHUW HA OPraHu3M
YeJoBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJUBHUYaJIbHBIA TO3UMETp, KaMepa Bunbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NMpoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0230BOI0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonumanme ponu  ¢GU3MKK B HAyYHOM  KapTUHE  MUDA;
c(OpMUPOBAHHOCTH 0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOU CBA3H
Y II03HABa€MOCTH SIBICHUM MPUPOJBI, O POJIM DKCIEPUMEHTA B
busmke, o0 cucTeMooOpasywmield poau (GU3MKH B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKM U TEXHOJOTWH, 00 SBOJIOLUHU
(GU3NYECKUX 3HAHMK W WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTHHE MHUpa, O BKJIAAEC POCCHUICKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKU U TEXHOJOTUH

3HaHUs O BHJAAX MaTepuu (BELIECTBO M TMOJE), O JBMKEHUH Kak
croco0e CyIIeCTBOBAaHUS MaTepru, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUN HPUPOIBI
(MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHUE pa3audaTh SIBJICHUS 110 OMHCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SIBJICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3HUECKUX SBICHUIN
B OKpYXalOlIeM MHpe, BBIIENSAS HUX CYIIECTBEHHbIE CBOICTBa

(Tpu3HAKM)

Bnangenve ocHOBaMM MOHSATHIHOIO ammapara U CHUMBOJHUYECKOTO
si3pIKa (PU3UKH M HCIIOJIb30BAHHME WX ISl PEIICHUs y4eOHBIX 3a1ad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHUS U

IMPOLCCChI, UCIIOJIb3YH q)YHI[aMeHTaHLHBIe 1 SMIIMPHUYCCKUC 3aKOHLBL

YMeHue onmchIBaTh HN3YUCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘-ICCKI/IG SBJICHHA,

HCIIOJIBb3Ys (1)I/IBI/ILIGCKI/IC BCJIIMYHUHBI

Brnagenune OCHOBaMHM METOAOB HAayYyHOTO TIIO3HAHUS C Yy4ETOM
coOIO/ICHHsT TIPaBUI OE30MacHOrO TpyJa: HaONoeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO cOOMpPATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKLIHHU, OMHUCKHIBATH X0
OTIbITA U 3aIHMCHIBATDH €TI0 PE3yIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;
MpOBEJCHNE NMPSIMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATh HU3MCPCHUH, CaMOCTOATEIIBHO COGI/IpaTB
SKCIIEPUMEHTANIbHYIO YCTAHOBKY IO HHCTPYKLUHH, BBIYUCIATH
3HAYCHHUC BCJIIMYMHBI W AHAJIM3UPOBATL IMOJYYCHHBIC PE3YJIbTATHI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/If/’I;
CaMOCTOSITENIbHO ~ cOOMpaTh JKCHEPUMEHTAJIbHYIO YCTAaHOBKY H
IMPOBOAUTD HUCCIICAOBAHUC 10 HHCTPYKINHU, NpeaACTaBIATH
MOJTy4YE€HHBIE 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BUJE TaOIUIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIATh BHIBOJBI 10 pe3yabTaTaM

HcCCIcJ0BaHuA

[lonumMaHue  XapaKTepHBIX  CBOMCTB  (DU3UYECKUX  MOJENeH
(MaTepuasbHasi TOYKa, aOCONIOTHO TBEPJOE TENO, MOAETH CTPOCHHS
ra3oB, JKUAKOCTEH W TBEPIBIX TeJ, IUIAHETapHAs MOJAETb AaToMa,
HYKJIOHHAsi MOJIeJlb aTOMHOTO si/ipa) M yMEHHE MPUMEHSATh UX IS

00BICHEHUS (PU3UYECKUX MPOIECCOB

YMeHue oOBACHATH (PU3MUECKHE IMPOIECCHl M CBOIMCTBA TEN, B TOM
yuciae M B KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBIISATH MPUIMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON HAa U3YUEHHBIE CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacu€THple 3amauy (Ha 0Oaze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI U (OpMYJBI, CBS3BIBAIONINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATH KPATKOC YCJIOBHUC 3a/avu,
BBISIBIISITh  HEJIOCTAIONINE JaHHBIC, BHIOUPATH 3aKOHBI M (OPMYIIHI,
HGO6XOI[I/IMLIC JJIA eé peuicHus, UCIIOJIb30BaTh CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PAcYEThl W OICHHBATH PEATUCTHYHOCTH IOJYYEHHOTO
3HaYeHUs1 (PU3MUECKON BEIMYUHBI; YMEHHUE OIPENENATh pa3MepHOCTh

¢buznyecKoil BeNWYNHbI, MOJTYYSCHHON PH PEIICHUH 3aja4n

YMeHne XapakTepu3OBaTh NPHUHLUIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCIJIE OBITOBBIX NMPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB MO MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUH M HeoOXoauMmble (u3nuecKue




3aKOHOMEPHOCTHU

10

YMeHHe UCHOJib30BaTh 3HAHUS O (QHU3MUYECKUX SBICHHUAX B
NOBCEIHEBHOM KM3HM JUIsl oOecrneyeHus O€30HacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ NPUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbSI W  COOJNIONEHUS HOPM
9KOJIOTUYECKOTO TMOBEICHHsI B OKpYXKaloIIed cpenie; TOHUMaHUe
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKCHUNA (HU3UKUA U TEXHOJIOTUH

AJI paquOHAJIBHOTO IPUPOAO0IIOJIB30BAHUA

11

OnbIT mnoMcka, NpeoOpa3oBaHMUs U MPEJICTABICHUS HHPOpMaLuu
(U3UUECKOTO COAEpIKaHUS C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOI'MH; yMEHHE OLIEHUBATh JIOCTOBEPHOCTh
MOJyYeHHOW WHQOpPMAIIMM HAa OCHOBE UWMEIONIUXCA 3HAHUU W
JOMOJIHUTEIbHBIX ~ MCTOYHUKOB;  YMEHHE  MCIOJb30BaTh  IpU
BBIMOJIHEHUH Y4YE€OHBIX 33JaHUN HAYYHO-TIOMYJISAPHYIO JUTEpaTypy
(U3NUECKOr0 COIEpKAHUSA, CHPABOYHBIE MaTEpUaNbl, PECYpChl CETH
WntepHer; BnageHue 0a30BBIMM  HaBbIKAMHM  IIpeoOpa3oBaHUs
uHpopManMu W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYIylO; yMEHHE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIBKMX HCTOYHHNKOB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMbliil 3JIEeMEHT COAEPKAHUS

MEXAHNWYECKUE ABJIEHUA

1.1

Mexannueckoe aBWKeHHME. MarepuanbHas Touka. Cucrema  oTcuéra.

OTHOCHTEIBLHOCTD JABUWXKCHUA

PaBHOMepHOE M HepaBHOMepHOE aBMKeHUe. CpenHsas ckopocTb. Dopmyna ans

1.2 BBIYHCIICHHS CpeTHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMMHEWHOE ABMKEHHE. 3aBHCHMOCTh KOOPAHMHATHI Tela OT
BPEMEHH B CITy4yae paBHOMEPHOT'O MPSIMOJIMHENHOTO ABHKEHUS
13 (1) =x,+ut
['padukn 3aBUCHUMOCTH OT BpPEMEHHU [UISl MPOEKIHMH CKOPOCTH, MPOEKIUU
nepeMenieHus, MyTH, KOOPJAWHATHI TIPU PABHOMEPHOM MPSIMOIHHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOPJIMHATHI Tejla OT BPEMEHHM B Ciy4yae pPaBHOYCKOPEHHOTO
PSIMOJTMHEHHOTO JIBUKCHHUSI:
2
Sl =v,, #1+a,* ;
2
@opmynbel U1 TPOEKIUU TMEPEMEIIECHUs, TPOCKIIUU CKOPOCTH M TPOCKIUU
YCKOpPEHUS MIPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 sx(r)=uﬂx-r+ax-%.
U.\'('f) =Up, +0, -1,
a.(f) =canst,
Ul.r: = Ui:r: =la,s,
['padukn 3aBUCUMOCTH OT BpPEMEHHM MJii MPOEKUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIUU TMEpPEMEIICHUsI, KOOPAWHATHl TMPU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JBUKEHUH
CBoOonHoe manenue. @opMyInbl, OMUCHIBAIOIINE CBOOOTHOE MAajJCHHE Tea I10
1.5 BEpPTUKANMU (JBIKEHHE Teja BHHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emin). ['paduku 3aBUCUMOCTH OT BpEeMEHH MJs TNPOEKLUUH YCKOpPEHHUS,




MPOEKIMH CKOPOCTH U KOOPAMHATHI TpU CBOOOJHOM TMAJCHUM Teja 10

BEPTUKAIH

CKopocTh paBHOMEpPHOTO JABW)KEHMS Tejla IO OKpYKHOCTH. HampasiieHue
CKOpOCTH.

®opmyna Uid BBIYMCIEHUS CKOPOCTU Ye€pe3 paauyC OKPYXKHOCTH U IMEPHOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTensHOEe yCcKOpeHWe. HampaBieHue [EeHTPOCTPEMHTEIBHOTO

yckopeHusi. QopMyia Uil BBIYUCICHUS YCKOPEHUS:

1.6
2
o
wR
dopmyia, CBSI3bIBAIOLIAS IEPHO U HACTOTY OOpAIICHUS:
v = :
3
Macca. [InotHoCTh BemecTBa. @opmyia sl BBIYUCIEHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusndeckas BenuynHa. CloKeHne cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroTOHA
Bropoii 3akoH Herorona:
F=m-d
1.10
CoHanpaB/IEHHOCTh BEKTOpAa YCKOPEHHUS T€Ja U BEKTOPA CUJIBI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopericteue ten. Tpetuit 3akon HerotoHa:
1.11 S
12 TpeHne nokos u TpeHue CKOJIbXEeHUS. PopMyna A BHIYMCICHUS MOMYJISI CHIIBI

TPCHUSA CKOJIbIKCHUA:




F_=n-N

1.13

Hedopmaruss tenma. Ympyrue u Heynpyrue negopManuu. 3aKOH YIPYroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsarorenue. 3aKk0H BCEMUPHOTO TSATOTCHUS

my - M,
F=@g- -1 "2
R
Cwuia TsbkecTd. Y CKOpeHue CBOOOTHOTO TafCHHUS.
dopmyiia s BBIYMCICHHUS CHIIBI TSHKECTH BOJIU3M MoBepxHOCTH 3emin: F = mg.
JBmxenue mianet BOokpyr ConHna. [lepBas kocMu4eckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NmMmynbe Tena — BekTopHas (pu3nyeckas BeIMYHUHA.
=mi

Nmnynbc cuctems Ten. U3MeHeHue nmnyinbca. MIMIysabe cusbl

1.16

3aK0H COXpaHEHHUs UMITYJIbCA IS 3aMKHYTOW CHCTEMBI TEJI:
D=nyU +m, U, =const

PeakTuBHOE NBUXKEHUE

1.17

Mexanuueckast pabota. @opmyna Aisi BBIMUCICHUS paOOThI CUJIBL:

A=Fscosct

Mexannueckass MOIITHOCTE:

NiZ
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPTHA. q)OpMyJIa JJIs1 BBIYUCIICHUA

KMHETUYECKON YHEPIUu:

HE)E
Ep ="

Teopema o0 kuHETHYECKOM dHEPTUU. DOpMyJia ISl BBIYUCICHUS] TOTEHIUATIBHOMN




OHEPIrum Téja, NOJHATOIO

Hax 3eMIIEH:

By = mgh

MexaHuveckasi SHEpPIrusi:

E=E;+E »

L19 3aKOH COXpaHEHMUSI MEXaHUYECKOM dHeprun. Gopmyiia i 3aKOHA COXPAHEHUS
MEXaHUYECKOU YHEPTUH B OTCYTCTBUE CUJI TpeHus: £ = const.
[IpeBpalieHne MEXaHMYECKOM SHEPTUU IPU HATMYUU CUIIBI TPEHUS.
[IpocTbie MexaHU3MBbI. «30J0TOE TPABUIIO» MEXAHUKH.

Poruar. MomenT cunsl: M - FL
VYcnoBue paBHOBeCUS pblyara:
M +M, +..=0
1.20
[MoxBwxHbIN 1 HentoABMKHBIHN O10ku. KITJ] mpoCThIX MEXaHU3MOB,
n= Aﬂmma
A‘S&TI:E"IBEEEH
JaBienue TBEpIOTO TENA.
®dopmyna i BHIYUCICHUS AaBICHUS TBEPAOIO Tea:
_F
P= T

191 JlaBnenue raza. ATmocdepHoe TaBieHHUE.

' I'mapocraTuyeckoe naBieHUE BHYTPU KUAKOCTH.
dopMyna 11 BBIYMCICHUS JABJICHHS BHYTPU KUIKOCTH:
P=Pgh+ D,

1.22 3akoH [lackans. ['unpaBnudeckuii mpecc
3akoH Apxumena. Dopmyna Uil ONPENEICHHUS BBITAJIKUBAIOIICH CHIIBI,
JIEHUCTBYIOILEH Ha TEJI0, MOTPYKEHHOE B )KUJKOCTb UJIU Ias3:

1.23

Fog =pgV

Ycnopue niapanus Teia. IlmaBanue CYAO0B 1 BO3AYXOIUIABAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYJda, TMEPUOJ M YacToTa KoJeOaHUH.

®dopmyiia, CBSI3BIBAOIIAS YACTOTY M MEPHO/1 KOJIeOaHUIA:

1.25

Maremarnueckuil U TPYXKUHHBIM MasTHUKMU. [IpeBpamieHue sHeprum Ipu

KoJIEOaTeIbHOM JBHUXCHHUHU

1.26

3aryxatomue kojiebanus. BernyxaeHnbie konebanus. Pezonanc

1.27

MexaHnndecKrue BOJIHEL. HpOI[OJ'IBHI:IC N TIOINIEPCYHLIC BOJIHEI. ,HJ'II/IHa BOJIHbI H

CKOPOCTH paclIpOCTPpaHCHUA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKoCcTh M BbicOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'paHUIIE

IByX cpell. IHppa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

H3mepenne cpenHedl IUIOTHOCTH BELIECTBA; APXMMEINOBOM CHIIBI, KECTKOCTH
OPYXHUHBL, KO3PQPUIIMEHTa TPEHUSI CKOJbXEHUS; paOOThl CHJIbl TPEHHS, CHIIBI
YIPYTrOCTH; CPEeJHEH CKOPOCTH JABWXEHHS OpycKa MO HAKJIOHHOM IIIOCKOCTH;
YCKOpeHus: Opycka NHpU JBW)KEHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuofa KojeOaHUM MaTreMaTH4YeCKOro MasTHHKA; YacTOThl W IepHoja
KOJICOAHU MPY>KUHHOTO MasiTHHKAa; MOMEHTA CHIIbI, JCHCTBYIOIIEr0 Ha phblyar;
paboThl CHJIBI YNPYroCTH MpH MOABEME Tpy3a C IMOMOUIbI0 HEMOJIBUKHOTO
650Ka; pabOTHI CUJIBI YIIPYTOCTH MPU MOIBEME TPy3a ¢ TTOMOIIBIO TOJBHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOM CHIBI OT 00BEMA MOTPYKEHHOM
YacTH TeJla U OT IJIOTHOCTU XKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIBI
OT MAcChl T€J1a; CUJIbI TPEHUS CKOJIbKEHUS OT CUJIbI HOPMAJIBHOI'O JABJICHUS U OT
pOAa MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYKHUHE, OT CTEHEHU
negopManuu MPYXKHUHBI; YCKOPEHUs Opycka OT yrila HaKJIOHAa HampaBIISIoOLICH;
nepuoja (4acToTbl) KoseOaHUIl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpPHOJa
KOJICOaHUH TMPY)KMHHOTO MAasTHUKA OT MAacChl Ipy3a M >KECTKOCTH HPY>KUHBL;
UCCJIEIOBAaHNE HE3aBHUCHUMOCTH Iepuojia KoieOaHUl HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHsI pblyara

1.30

Qusuueckue AGNeHUs 6 nNpupode: TPUMEPHl IBIKEHUS C Pa3IHYHBIMU
CKOPOCTSAIMU B KMBOW M HEXKUBOU MPUPOJIE, TEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TIPWIMWBBI W OTJIUBBI, ABUKCHHUC IUIAHCT CosHeyHOM CHUCTCMBI,




pPEaKTHUBHOE IBH)KEHHUE JKMBBIX OPraHU3MOB, PBIYard B TEJI€ YEIIOBEKA, BIUSHUE
aTMOC(epHOro JaBJICHHUsS Ha >KUBOM OpraHu3M, IUIaBaHUE pbHIO, BOCHpUSTHE

3BYKOB XMBOTHBIMH, 3EMIJICTPACCHUC, celicMUJecKue BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKH IIOJOXKCHHA, PACCTOAHUA M
YCKOPCHUA, AUHAMOMCTpP, HNOAUNIMIIHUKH, PAKCThI, pbIyar, HO,Z[BPI)KHLIﬁ n

HGHOI[BI/I}KHBII\/'I 6J'IOKI/I, HaKJIOHHas IIJIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6I)ITy,

131 COOOIIAOIINECs COCYAbl, YCTPOMCTBO BOAOIMPOBOJA, THUAPABIMYECKHUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, HIXOJIOT,
UCIIOJIb30BaHUE yIAbTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHUS  MOJEKYJISIPHO-KMHETHYECKOM  TEOpUU  CTPOCHHS

2.1 BelecTBa. Mojaenu TBEPAOTO, KUIAKOTO M ra3000pa3HOTO COCTOSTHUY BEIIECTBA.
Kpucrannuyeckue u amopdHbie Tena

55 JBwkeHue dyactuil BemecTBa. CBs3b CKOPOCTH JBIDKCHHUS YacTUIl C

' Temneparypoil. bBpoyHoBckoe nBuxenue, tudppy3us

23 CMauuBaHueE U KaWUISIPHBIE SIBJICHUS

24 TennoBoe paclIMpeHne U cKaTue

2.5 TennoBoe paBHOBecHE

26 Buytpennsst sHeprusi. Pabora u Teronepenada Kak CIIOCOOBI W3MEHEHUS

' BHYTPEHHEH SHEPrUU

2.7 Buapl Terionepenaun: TENIONPOBOIHOCTh, KOHBEKIIHS, U3JTyUEHUE
HarpeBanue wu oxnaxnaenne Ten. KoiuuectBO — TEmoThl. Y enbHas
TEMIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpPAaHEHMsI PHEPTrUU B TEIUIOBBIX MpOLECCaX. YPABHEHUE TEIJIOBOTO
OajaHca:

2.9

O +0, +..=0
Hcnapenue u konzaeHcauusi. VI3MEHEHUWE BHYTPEHHEW JHEPTMM B IpoLECCe

510 UCTIapeHusi © KOoHAeHcaruu. KumeHwe IKUAKOCTH. VYIelbHas TeIioTa

' napooOpa3oBanus: L = Q/m

2.11 BrnaxxHocts BO3myxa




2.12

[InaBnenne wu Kpuctayuuzauus. V3MeHeHHME BHYTPEHHEH DSHEPrud mpHu

IJIaBJICHUU U KPpUCTAJJIN3allUH. VI[CJIBHaH TCIJIOTA IIJIaBJICHUA !

2.13

BHyTpeHHSISI SHEPTHA CropaHus TOIJIMBA. YI[G.HBHaH TCILIOTA CTOpAaHUA TOIUIANBA:

q=0/m

2.14

[pununs! padote! TermoBbix Asurateneii. KI1/] reruioBoro asurarens

2.15

Ipakxmuueckue pabomoi

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOro LWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOM TeMIieparypsl (UKCHPOBAHHON
Macchl, B KOTOPYIO ONYLIEH HArpeTbld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HArpeThbiM LWIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIBHONW BJIAXXHOCTH BO3/yXa; YAECIbHOM TEIJIOTHI
IJIAaBJIICHUS JpJa. MccimenoBaHME M3MEHEHHMS TEMIEpAaTypbl BOABI  MIPHU
Pa3IUYHBIX YCIOBHSIX; SBJICHHS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOU H

ropsiueit BOJbI; TIpoIiecca HCIIapeHuUs

2.16

Qusuueckue s61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATKEHHE U KaNWUIApHbIE
SIBIICHUSl B NPUPOJE, KPUCTALUIBl B mpupoae, usnydenue CoiHia, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpHU3bI; 00pa30BaHUE POCHI, TyMaHa, HHEs, CHera

2.17

Texnuueckue ycmpotcmea: KanvuuIApbl, IPUMEPbl UCIOJIb30BaHUs KPUCTAIIOB,
KUJKOCTHBI TEPMOMETp, AATYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOWHa, JABUraTesb BHYTPEHHEIO

CropaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onexrpuszanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB

3.2

B3aumonetictBue 3apspkeHHbIX Tenl. 3akoH Kynona

33

3aKOH COXpaHEHHUS DIICKTPUIECKOTO 3apsiia

3.4

Onektpuyeckoe tmosne. Hanpsok€HHocTh anekTpudeckoro mosist.  [IpuHiomn

CYMEPIIO3UIUU AIEKTPUUECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuueckux 3apsaoB. JleHCTBHE JIEKTPUYECKOTO IOJA Ha

3eKTpudYecKue 3apsaabl. [[poBOTHUKY U AUDIEKTPUKU

3.6

[TocTosiHHBIN 3JIeKTpUYECKUi TOK. JIeHCTBUS 3yIeKTpuYecKoro Toka. Cuia Toka.




Hanpspxenue.
I=q/t, U=A4/4

DJIEKTPUIECKOE COMPOTUBIICHUE. Y IEITbHOE DIIEKTPUIECKOE CONPOTHBIICHHE:

3.7 R =pl/S
18 3akon Oma jutst yuacTka siektpudeckon nienu: [ = U/R
[TocnenoBarenbHOE COCTMHEHHE MPOBOHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannenbHOE cCOeTMHEHNE TPOBOAHUKOB PABHOT'O CONIPOTUBIICHHUS:
U=U;:1=1+1,; Rzi.
- s 2
CwmenianHble COEAMHEHUS TPOBOTHUKOB
Pabota 1 MOmIHOCTH 3eKTpUUecKoro Toka. A = Ult, P = Ul
3.10
3akoH [[>xoyns — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Opcrena. MarHuTHOe TMOJ€ OPSMOTO MPOBOAHMKA C TOKOM. JIMHHM
MarHUTHON MHIYKIIMH
313 MaruutHOEe TIONE TIOCTOSHHOIO MarHuTa. B3anMoIelCTBHE ITOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHE€ MarHUTHOTIO IOJIsI HA IPOBOAHUK C TOKOM
3.15 OnbiTel Papajed. SABneHue dnekTpoMariuTHoOM nHAYKIMU. [IpaBuio Jlenna
Ilpaxmuueckue pabomul
H3mepenne  SIEKTPUYECKOTO  COMPOTHUBIICHHUS  PE3UCTOPA;  MOIIHOCTHU
AJIEKTPUYECKOTO TOKA; paOOTHI JJIEKTPHUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH  CWJIBI TOKA, BO3HHMKAIOLIETO B IPOBOJHHUKE

(pe3ucTopsbl, JaMIOYKa), OT HAIPSDKEHUST Ha KOHI[AX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUSI OT JUIMHBI TPOBOJIHUKA, MJIOMIAJN €r0 MONEPEYHOr0 CEYCHUS U

YACIBHOTO COIPOTUBJICHUS.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUM TMPOBOJHMUKOB; MpPAaBWIA ISl CUJIbl JJIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A6leHUs 6 npupooe: SIEKTPUUECKHE SBICHHS B aTMmocdepe,

3.17 AIIEKTPUUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE TOJe 3eMiTH, Ipeld MmoIocoB,
POJIb MAarHUTHOTO TOJIS A7 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETP, BOJBTMETP, peocTart,
CUETUYMK  DIIEKTPUUECKOW  DHEPIUH,  AIIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpuMepsI), ANEKTPUIECCKUE
NPEOXPAaHUTEIH, HIEKTPOMArHUT, HJIEKTPOABUraTeldb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE€ BOJIHEI. [1IKana 371eKTpOMarHUTHBIX BOJIH
3.20 JlyueBasg monenb cBeta. [IpsmonnHelHOE paclipoCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHUS CBETA
3.23 ucnepcus ceeta
394 JInnza. Xon nydeit B nuH3e. oKycHOE paccTosiHUE JaUH3BL. OnTHuYeckas cuiia
' auH3el: D = 1/F
3.25 ['na3 kak ontuueckas cucrema. Onrudeckue mprudopsI
Ipakxmuueckue pabomwl
###Par###I3mMepeHe  ONTUYECKON CUIIBI  coOuparomiell JUH3BI;, (OKYCHOTO
paccTosiHUs COOMPAIOIIEH JIMH3HI (IT0 CBOMCTBY PaBEeHCTBA Pa3MEPOB MPEAMETa U
M300pakeHHsI, KOrJa MpEeAMET PaACIOIORKEH B JIBOWHOM (OKyCe), TOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par### ccnenoBanue CBOMCTBA M300pa)KEHUs, MOJTYYCHHOTO C TTOMOIIBIO
coOMparoniel JIMH3bI; W3MEHEHHsI (DOKYCHOTO PACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yrja MpeJOMJICHUS CBETOBOTO Jiydya OT yIjla MaJeHus Ha
IpaHUIIE «BO3IYX — CTEKIIO»
307 Quzuueckue saenenusi ¢ npupoode. 3armenuss Connua u JlyHel, 1nBerta Te,
' ONTHYECKHUE sBJICHUS B aTMOoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OUYKH, TEPUCKOI, ¢oToanmapar, ONTHUYECKUE
. CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oera-, rTaMma-u3nnyueHus. Peakuuun anbga-u Oera-




pacnana

4.2 OmnbiTel Pe3epdopna o paccesanio anbba-yactuil. [LnanerapHas Mozenb atoma

4.3 CoctaB aroMHOro sifjpa. M3oromnsl

4.4 [lepron monypacnana aTOMHBIX SIAEP

4.5 SnepHblie peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YHCE
Qusuueckue A61eHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIy4eHUE MPUPOJHBIX MHHEPAJIOB,
JIEUCTBHUE PAJUOAKTUBHBIX U3y4YEHUN HA OPraHU3M 4YEJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAIBHBINA JO3UMETpP, KaMepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka: 7-i knacce: 6a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHKE, ITepepadoTaHHOE
[Mepoimkun .M., Banos A.U. AxiimonepHoe obiectBo «M3naTenscTBo
«IIpocsemienue»

» Gusuka: 8-it kmacc: 6a30BbIM YPOBEHB: yUeOHUK; 3-€ U3jaHue, IepepaboTaHHOE
[Tepeimkun .M., IBanoB A.W. AxkumonepHoe o611ecTBo «l31aTenbeTBo
«IIpocBemienue»

» Gusuka: 9-i kacc: 6a30BbIM ypOBEHb: yUeOHUK; 3-€ U3jaHue, IepepaboTaHHOE
[Mepoimkun .M., I'ytauk E.M., UBanoB A.W. u ap. AkunoHepHoe 00111ecTBO

«3marensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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