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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTENIbHOW MPOTPaMMBbI, MPE/ICTABIEHHBIX B
OI'oC 000, a Takke c¢ yuérom denepaqbHO pabodeil MporpaMMbI
BocnuTanus u KoHuenuuu npenogaBanus yueOHoro npeamera «Duznkay.

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO OOIIETro 0O0pa3oBaHMs
COCTaBJICHA HA OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTENIbHOW MPOTPAMMBbI, MPE/ICTABICHHBIX B
OI'oC 000, a Takke c¢ yderom denepaibHOl pabodeil MmporpaMMbl
BOCIIMTAHUS U KOHLEINLUU MPENoIaBaHus yueOHoro npeamera « Dusukay.

Copepxanue mnporpaMMmbl 1o (U3MKE HaIMpaBiIeHO Ha (OpPMHUpPOBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIIMXCS U OPTaHMU3alUI0 H3y4YeHUs
¢u3MKu Ha NEeATEeILHOCTHOW OCHOBE. B mporpamme mo ¢u3uke y4uTHIBAIOTCS
BO3MOXXHOCTU yueOHOro mpeameTa B peanusanuu tpeboBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METAlPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a
TaK)Ke€ MEXIIPEJAMETHbIE CBA3U €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOT'O O0IIEro 00Opa3oBaHuUs.

[IporpaMmMa 10 (U3MKE YCTaHABIMBAET pacHpelesieHHe y4eOHOro
Marepuaiga Mo TrojgaM oOydeHusl (MO KiaccaM), NOpeasiaraeT MPUMEPHYIO
MOCJIEIOBAaTEIbHOCTh W3YYEHUSI TEM, OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUSA
PEIMETHOTO COJIEPKaHUS U yueTe BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.

[Iporpamma no ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJAMYECKON
MOMOIIH YUUTENIO B CO3/IaHUU paboueil MporpaMMBbI 10 y4eOHOMY IIPEIMETY.

®u3rka SBIAETCA CUCTEMOOOPA3YIOIIMM JUIsl  €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, TMOCKOJbKY (PHU3NYECKHE 3aKOHBI JIeKaT B OCHOBE
IPOIIECCOB W SBJICHUM, M3ydaeMbIX XUMHEH, OHUOJOTHEH, aCTpOHOMHUEH U
¢usnueckoir reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, MpEeNOCTaBIIIeT HauOoJsiee sSICHble oOpa3lbl NPUMEHEHHS HAy4YHOIrO
METO/1a NTO3HaHHUsI, TO €CTh CIIOC00a MOTYyYEHHUsI TOCTOBEPHBIX 3HAHUI O MUpE.

OnnHa u3 TIaBHBIX 3a7a4 (U3UYECKOT0 00pa30BaHUs B CTPYKType OOIIETro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM IPAaMOTHOCTH U
MHTEpeca K HayKe y 00y4arouuxcs.

Wzyuyenne ¢usukn Ha 06a30BOM ypOBHE IMPEAINOJIaraeT OBJaJACHUE
CJIEIYIOUIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHSATH SIBJICHHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4HOI'O UCCIIEIOBAHMS;

e HHTEPHPETUPOBAThH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE J0KA3aTEIbCTBA

JUTSL TIOJYYEHUSI BBIBOJIOBY.

Henn wuzyuenus (U3MKA HAa YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHUs
olpejesieHbl B KOHLEMNIMM IpernojaBaHusi yueOHoro mnpeamera «dusuka» B
oOpa3oBaTelnbHBIX oOpranm3anusax Poccuiickoit @Denepanuu, peaTu3yOMUX
OCHOBHbIE 00111€00pa30BaTEIbHBIE TPOIPAMMBI.

Henu nzyuenus Qu3nku:

e TMpuoOpeTeHUE HMHTEpeca U CTPEMIICHHs] OOYy4alolUXCsi K HAaydHOMY
U3YUYEHUIO TPUPOJIbI, Pa3BUTHE MX HUHTEIJIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE TNPEJACTABICHUA O HAYYHOM METOJE I[O3HAHUS U
dbopMUpOBaHUE HCCIEIOBATEIBCKOTO OTHOILIEHUS K OKPYXKaIOIIUM
SIBJICHUSIM;



dbopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa HW3yUCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3HKU;
dbopmupoBaHue MPEACTABICHUN O PO (GU3UKU ISl Pa3BUTHUSL JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEJCTABICHUN O BO3MOXHBIX cdepax  Oymymiei
NpodeCCUOHAIBLHOM JIeSITEILHOCTH, CBSI3aHHOM ¢ (DU3UKOH, MOATOTOBKA
K JlaJbHEeHIeMy 00y4YeHHIO B 9TOM HaIMpPaBJICHUU.

JlocTkeHre ATUX 1eieil mporpaMmsel 1o (U3MKE Ha YpPOBHE OCHOBHOIO
o01iero oopazoBaHusl 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIUX 3a/1ay:

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOCHMHM BELIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBIICHUSX;

NpUOOpETCHNE YMEHHI OTMHMCHIBATH M OOBSICHATH (DU3MUECKUE SBICHHUS
C MCIIO0JIb30BAaHUEM I10JIyYE€HHBIX 3HAaHUMH;

OCBOGHHE METOJOB pEIIEHUs MPOCTEHIINX pPACUETHBIX 3aday C
MCIIOJIb30BaHUEM buznyeckux MOJIeTIeH, TBOPYECKUX u
PaKTHKOOPHEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHWH HaOIt0aTh NPUPOIHBIC SBICHHUS W BBIOJHATH
OTIBITHI, J1a0OpaTOpHbIE pabOTHl M IKCHEPUMEHTAIbHbBIE UCCIIETOBAHUS
C MCTIOJIb30BAaHUEM U3MEPUTENbHBIX TPHOOPOB;

OCBOCHHME MNpUEMOB paboOThl ¢ HHPopManuend  (HU3UIECKOTo
CoJiep>KaHusl, BKIIOYass WH(OPMAIMIO O COBPEMEHHBIX JOCTHKECHUIX
(GU3MKH, aHAIU3 B KPUTHIECKOE OIICHUBAHUE WH()OPMAIINN;
3HAKOMCTBO CcO  cdepamu  TpodEeCcCCHOHATBHON  JEeSTENhHOCTH,
CBA3aHHBIMH C (HU3UKOH, M COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAaHHBIMHU Ha JIOCTIKEHUSAX (PU3NIECKON HAYKH.

OO1iee 4yMcIO YacoB, PEKOMEHJIOBAHHBIX JUIsl M3y4YeHUs: (U3MKU Ha
0a30BoM ypoBHE, — 238 JacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEI0), B 8
Ki1acce — 68 yacoB (2 yaca B Hemento), B 9 kmacce — 102 gaca (3 4gaca B
HEJICITIO).

[Ipennaraemslii B mporpamMMe 1o (u3MKe nepedeHb J1adopaTOpPHBIX padoT
U OIBITOB SBISIETCS PEKOMEHJATENIbHBIM, YYMTEIb JEJaeT BbIOOp IpH
MPOBEJCHUH JIaOOPAaTOPHBIX PAOOT U OMBITOB C YYETOM HHIUBUIYaTbHBIX
0COOEHHOCTE  00ydYaroluXcsi, CIHCKAa O3KCHEPUMEHTAIbHBIX  3aJaHUi,
npeasiaraéMbIX B paMKax OCHOBHOTO T'OCYJAapCTBEHHOTO AK3aMeHa Mo (H3HKe.



COILEPKAHUE OBYYEHUA

7 KITIACC
Du3uKa u e€ poJib B IO3HAHMH OKPY/KAIOIIEro Mupa.

®usuka — Hayka o npupone. fAsneHust npupoasl. Ousznueckue SBICHUSA:
MEXaHUUYECKHUE, TEIJIOBBIE, JIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckne BeIUUHMHbL. V3Mepenue gusnueckux BeaudyuH. PuUznyecKue
npubopsl. [lorpemnocts n3mMepennii MexxayHapoaHasi cucTemMa €IMHHUII.

Kak ¢usuka u Japyrue ecTeCTBEHHbIE HAYKM M3Y4alOT MPUPOIY.
EcTtecTBeHHOHAYUYHBIN METO/ MO3HAHUS: HAOJIIOJEHUE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBIKEHUE THUIOTE3, OJKCIEPUMEHT IO MPOBEPKE TUIMOTE3,
oObsicHeHUe HaOmogaeMoro sipieHus. OnucaHue (U3UYECKUX SIBICHUU C
OMOILBIO MOJENEN

Jlemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIEC, 3JIEKTPUUYECKHWE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®dusznueckue TpUOOPHI U MPOIEypa MPAMBIX U3MEPEHUN aHAJIOTOBBIM
U 11 (pOBBIM TPHUOOPOM.

Jlabopamopuwie pabomul u onvimel.

OrnpeneneHue UeHbl JeIeHUs KAl U3MEPUTEIBHOTO MPUOOpA.

N3mepenne paccTosHUMN.

N3mepenune 00bEMa KUIKOCTH U TBEPAOTO TEJA.

Ornpenenenue pa3MepoB MaJIbIX TEl.

N3mepenune Ttemneparypbl NpU MOMOILIU KUJKOCTHOTO TEPMOMETpPA U

JaT4YrKa TeMIepaTyphl.

6. IIpoBenenue uccieqoBaHUs MO MPOBEPKE TMIOTE3bI: JATBHOCTH MOJIETA
[IapyKa, MYyIIEHHOIO TOPU30HTAJIBHO, TeM OoJjblle, 4eMm OoJiblie
BBICOTA ITyCKa.
IlepBoHayajibHbIE CBeJeHNSI O CTPOEHUH BelIeCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrkenne dactul BemiecTBa. CBSI3b CKOPOCTH ABUKEHHSI YaCTHL C
TeMIiepatypoii. bpoyHoBckoe npmwkeHue, nuddysus. BzaumoaelicTBue 4yacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHHMSI BEIIECTBA: CTPOEHHUE Ta30B, XHUAKOCTEH U
TBEPAbIX (KpUCTANIMYECKHX) Tel. B3auMoCBsA3b MeXly CBONCTBAMHU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUAX M HUX ATOMHOMOJIEKYJSIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

emoncmpayuu.

1. HabGmonenne OpoOyHOBCKOTO JIBUKEHHSI.

2. Habmroaenue nuddysuu.

3. HaGmionenue  siBieHWi, OOBACHSIONUXCS  MPUTSHKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIIECTBA.

Jlabopamopuwvie pabomul u onvimul.

1. OneHka jguaMeTpa aroMa METOJOM psAJIOB (C  HCMOJb30BAaHUEM

dboTorpadmii).

2. OmbITHI 110 HAOJIOICHUIO TETVIOBOTO PACIIUPEHHUS Ta30B.

3. OmbITEI MO OOHAPYKEHUIO TCUCTBUS CUIJT MOJIEKYIISIPHOTO TIPUTSIKEHUS.

JIBUKeHre ¥ B3aUMOJeiCTBHE TeJl.

CAREEE ol



MexaHnudeckoe IBHKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh PU HEPABHOMEPHOM JBIKEHUH. Pacuer nmytu u
BPEMEHU JIBHXKCHHUS.

SBneHne nHepuMH. 3aKOH MHEPLUHU. B3auMonencTBue Tell Kak MpUYMHA
U3MEHEHMSI CKOPOCTH [IBMKEHHs Tel. Macca Kak Mepa WHEpPTHOCTH Teja.
[InotHOCTE BemecTBa. CBSA3b IJIOTHOCTU C KOJWYECTBOM MOJIEKYJI B €IMHMIIE
o0beMa BelIECTBA.

Cuna kak XapakTepucTuka B3aumojeicTBus ten. Cuia ynpyrocta u 3aKoH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIIEHHE TSATOTEHHS U CUJIa
Tsokectd. Cuija TSKECTH Ha JApYyrux IulaHetax. Bec tena. HeBecomocTs.
CroxeHne CWJI, HalpaBJICHHBIX 0 OAHOW NpsMOM. PaBHOmeWCTByrOmas Cuil.
Cuna tpenusa. TpeHHe CKOJIbKEHUS U TpeHHe MOoKos. TpeHue B mpupoie u
TEXHUKE.

Jlemoncmpayuu.

Habmronenne MexaHu4ecKoro JBUKEHHs Teja.
N3mepeHne cKopoCTH NPSAMOIUHEHHOTO ABUKEHUS.
HaOGmronenue siBieHus HHEPIIUY.
HabGnronenue u3aMeHeHrs CKOPOCTH MPY B3aUMOJICUCTBUU Tell.
CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJI.
CrnoxeHue Cuil, HallpaBJICHHBIX IO OJHOU MPSIMOIA.
ﬂaﬁopamopnbte pa60mbl U onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOrO JIBIKEHUS (1Iapuka B
KUIKOCTH, MOJIEJIH SJICKTPUIECKOTO aBTOMOOUJISL U TaK Jayiee).
2. Omnpenenenue cpegHeil CKOPOCTH CKOJbKEHUs OpycKa WU IIapuKa Io
HAaKJIOHHOW IUTIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO Tena.
4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Jedopmariim)
NPY>KUHBI OT TPUIIOKEHHON CHUIIBI.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH CUJIbI TPEHHS CKOJIbKEHUS
OT BEca TeJa U XapaKkTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.
J{aBJjieHHe TBEPABIX TeJI, })KUAKOCTEH U ra30B.

HNanenue. CriocoObl yMEHBIIIEHUS M YBEJIUYEHHs JaBlieHus. JlaBieHue
raza. 3aBUCHUMOCTh JaBJIEHHA Ta3a OT oObema, TteMmmeparypsl. [lepemaua
JAaBJICHUS TBEPAbIMH TEJIAMH, >KUIAKOCTIMU M Tra3amu. 3akoH Ilackans.
[lHeBMaTHUECKHE MAIIMHBI. 3aBUCHUMOCTb JIABJICHUS XKUAKOCTH OT TII1yOWHBI.
I'uppocratuueckuit mapanokc. CooOmiaromuecs cocynbl. ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3eman u atMocepHoe naBiaeHue. [IpuunHbl cymecTBOBaHUS
Bo3ymHON 000m0uku 3emun. Onbit Toppuuerum. M3mepenue arMochepHOro
JaBJ€HUS. 3aBUCUMOCTh aTMOC(EpPHOTO AABJIEHHUS OT BBICOTHI HAJl YPOBHEM
mops. [Tpubops! 11t u3MepeHust aTMOCHEpHOro 1aBIICHHUS.

JleicTBE€ KMAKOCTM M ra3a HAa NOTPYKEHHOE B HHUX  TeEJoO.
BreirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. l[lmaBanue Ter.
BosayxonnaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTH JaBJIEHUS ra3a OT TEMIEPaTypBhl.

Ilepenaya naBieHUs KUAKOCTBIO U Ta30M.
CooOmaroruecs CoCy/Ibl.

I'mppasnnueckuii npecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO JaBICHUS.
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6. 3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BhEMA MOTPYKEHHON YaCTH
T€Jla U TNIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BEITCCHEHHOW JKUAKOCTH.

8. YCIOBME IUIaBaHMsS TeEN: I[UIABAHUE WIM TOTPY)KEHUE TEI B
3aBUCUMOCTH OT COOTHOILIECHUS IUIOTHOCTEMN TEJIa U JKUIAKOCTH.

Jlabopamopuwvie padbomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTM Beca Tela B BOJAE OT 00bEma
IIOIPY>KEHHOM B )KUIKOCTH YaCTH TeJa.

2. OmnpenenieHWEe BBITAJIKUBAIOIIEH CHUJIBI, JCHCTBYIOLIEW Ha TEJo,
IIOrPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEHMCTBYIOLIEW Ha
TEJIO B )KUJKOCTH, OT MACCHI TENA.

4. OnpIThl, JAEMOHCTPHUPYIOIIHME 3aBUCHMOCTb BBITAJIKUBAIOLICH CHUIIBI,
JEHUCTBYIOIICH Ha TENO B JKHJIKOCTH, OT 00bEMa MOTPY)KEHHOU B
YKHUJIKOCTb YaCTH TeJla U OT IUIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHune apeoMmeTpa WIHM KOHCTPYMPOBAHUE JIOJKU H
OIIpeNICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6oTa ¥ MOIIHOCTH. DHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MexaHW3MBIL: pblYar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBmiio
paBHOBecusi pbluara. [IpuMeHeHue mnpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3010TO€ TIpaBUIIO» MexaHUKU. KoadduimeHT nonesHoro naercTBus (manee —
KIII) mpocTthix MexaHu3MOB. [IpocThie MeXaHU3MBI B ObITY U TEXHHKE.

Mexannueckas osHeprus. KuHetnueckas W TOTEHIMAJbHAs JHEPIUs.
[IpeBpaiieHre OJHOTO BHJIa MEXaHUYECKOW OHHEPruu B JApyro. 3akoH
COXpPaHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimaol.

1. Omnpenenenue pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JABUKEHUU

TeJla M0 TOPU30HTATBLHON MMOBEPXHOCTH.
2. HccnenoBaHue ycioOBHIl paBHOBECHS pblyara.
3. H3mepenue KII/] HaKIOHHOM ITIOCKOCTH.

4. N3ydeHune 3aK0OHA COXPAHECHUSI MEXAHUYECKOU SHEPTUMU.
8 KJIACC

TenoBbie siBJICHHS.

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Macca u pasmepbl aTOMOB U MOJIeKyd. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBI€ TIOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, MKUIKOTO M Ta3000pa3HOrO COCTOSIHUM BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHHE CBOMCTB ra3oB, XKHUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJOXKEHUW MOJEKYJIAPHO-KUHETUYECKOU TEOPHHU.
CmauuBaHue U KanWUISIPHBIE sIBIEHUS. TEIIoBOE pacCInpEeHUE U CKaTHUE.

Temnepatypa. CBsizb TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHHS
yactull. BHyTpenusis sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEW SHEpruu:
TEIUIonepesada ©W  coBepuieHWe  pabotel.  Bumbl  Termonepenaum:
TEIUIONPOBOHOCTh, KOHBEKIINS, U3IIyUYCHHUE.

KomunuectBo TemnoTel. Y AeibHasS TEINIOEMKOCTE BENIeCTBA. TemIo00MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. I[lnaBinenue wu
OTBEPJCBAHUE KPUCTAJUIMYECKUX BELIECTB. Y ACNIbHAsl TEIUIOTA IUIABJICHUS.



[TapoobOpazoBanue u koHaeHcaiusa. Vcnapenue. Kunenue. YnenbHas Teruiora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEPATYpbl KUIIEHHS OT aTMOC(EpHOTO
TABIICHUS.

BraxxHocTh Bo3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[Tpuauner paboter TeroBbix aeuratenei KIIJ[ temmoBoro mBuratesns.
TernnoBble ABUTATENM U 3alIUTA OKPYKAIOIIEH CPeJIbl.

3aKOH COXpaHEHUS U MPEBPAILCHHS YHEPTUH B TETUIOBBIX MPOIIECCaX.

,Zlemoncmpauuu
Hab6monenne OpoyHOBCKOTO JIBUKEHHSI.

Ha6monenne nuddysum.

HaOmronenue siBneHuii cMaurBaHUs M KaMWLISAPHBIX SIBIICHUM.
HaGnronenue TemioBoro pacuvupeHus Teul.

N3menenune naBieHus ra3a rnpu U3MEHEHUU 00bEMA UM HarpeBaHUU WU
OXJIAXKJICHUU.

6. IlpaBuia uamMepeHus: TeMIepaTypsbl.

7. Bunsl Tenonepenaymu.

8. OxJaxJeHHe MPU COBEPIICHUU PAOOTHI.

9. HarpeBanue mpu coBepiiieHuu pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN Pa3IUYHbIX BEIIECTB.

11. HabGnronenue kumeHusl.

12. HabGmroieHre mocTosTHCTBA TeMIEpaTyphl IPH TIJIaBJICHUH.

13. Moieny TEIIOBBIX JIBUTATEJIEN.

Jlabopamopusie pabomel u onvimel.

1. OmBITHI IO OOHAPYKEHUIO MEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThl IO HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XKUIKOCTEH U

TBEPJBIX TEI.

4. OmpeneneHne NaBICHUS BO3AyXa B OAJJIOHE MITIPHUIIA.

5. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTbH JABJICHUS BO3JyXa OT €ro

00bEMa 1 HarpeBaHUs WIN OXJIAKICHHUS.

6. [IpoBepka TruUMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA

KUIKOCTH B TEPMOMETPUUECKON TPYyOKE OT TeMIlepaTyphbl.
7. HaOmioneHve W3MEHEHUsI BHYTPEHHEH SHEpPruu Tella B PE3ysbTaTe
TerIonepeaauu U paboThl BHEITHUX CHII.

8. HccnenoBanue sBI€HHS TEIJIOOOMEHA MPU CMEUIMBAHUU XOJOJHOW U

ropsiueu BOJIBI.

9. OmpeznerneHUE KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOrO BOJOW TIIpHU

TEMI000MEHE C HarpeThIM METAJUTHYCCKUM ITUITHHIPOM.

10. OnpeneneHne yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoliecca UCIapeHus.

12. OnpeieIeHUe OTHOCUTEIBbHON BIIa)KHOCTU BO3/yXa.

13. OnpeneneHue yJaeabHON TEMIOThI MJIABJICHHUS JIbJA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHUS.

DnekTpuzanuus Tei. J[Ba pona 3eKTpUuuecKux 3apsaoB. B3anmoneicteue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHIIBI  B3aMMO/ICHCTBUSA
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3apsJI0B U PACCTOSHUSI MEXKAY TEJIaMU).

OnekTpuueckoe nosie. Hanpssk€HHOCTB dmekTprdeckoro nosist. [IpuHnun
CYNEPHO3UIIUU HIEKTPUUECKUX T0JIEH (Ha Ka4eCTBEHHOM YPOBHE).
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Hocurenu »snekTpuueckux 3apsgoB. ODJIEMEHTapHBIA AIEKTPUUYECKUIN
3apsa. Crpoenne aroma. [IpOBOIHMKM M AUANEKTPUKH. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCJIOBHUS CYLIECTBOBAHHUS JJIEKTPUYECKOIO TOKA.
MCTOYHMKM TIOCTOSHHOTO TOKa. J[eMCTBHS DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKUI TOK B JKUJIKOCTSIX U razax.

Onektpuueckas nenb. Cuina TOKa. DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHUE MPOBOJHUKA. Y ACIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nmns ywactka nenu. IlocinegoBaTenbHOE M MApAJJIEIBHOE COEIUHEHHE
POBOJIHUKOB.

PaGota W MOIIHOCTH 3JEKTPUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DONeKTpUYecKue Uenu M MOTPeOUTENr DSIJIEKTPUYECKOW HHEpruM B OBITY.
KopoTtkoe 3ambikanue.

[ToctosiHHBIE  MarHuThl. B3anMOAENCTBHME TOCTOSHHBIX  MAarHHUTOB.
MarunutHoe mnosje. MarautHoe mosie 3eMJid U €ro 3HAauY€HHE MJis KU3HU Ha
3emite. OnbIT Dpcerena. MarHuTHOE NOJIE JIEKTPUYECKOTro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO TOJIS Ha MPOBOJHUK C
TOKOM. DIIEKTPOJIBUTATEIIb MIOCTOSIHHOTO TOKaA. Hcnonp3oBanue
AJIEKTPOJIBUTaTEICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnesi. SBleHHE BIEKTPOMAarHUTHOM WHAyKUuu. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONYYEHUS 3JIEKTPUUYECKON 3HEpPrumu.
DJIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

1. DnexkTpuzaius Ted.

2. JlBa pona S3JIEKTPUYECKHUX 3apAJOB UM B3aUMOJICHCTBHE 3apsSyKEHHBIX

TEI.

3. YCTpPOMCTBO U JECUCTBUE JIEKTPOCKOIIA.

4. DIEKTpOCTaTUYECKass UHIYKIIHS.

5. 3aKOH COXpPaHEHUS ANEKTPUUECKUX 3aPsI0B.

6. IIpOBOJHUKYU U JUAIEKTPUKHU.

7. MoaenupoBaHue CUIIOBBIX JJUHUHN SIEKTPUYECKOTO TOJIS.

8. VCTOYHMKHU MOCTOSIHHOTO TOKA.

9. JleHcTBUS IIEKTPUUYECKOTO TOKA.

10. DNEKTPUUYECKHI TOK B HKHUJKOCTH.

11. ["a30BbIl pa3ps.

12. I3MepeHune CUIIbl TOKa aMIIEPMETPOM.

13. I3MepeHue 2eKTPUUECKOTO HAIIPSYKEHUS! BOJIBTMETPOM.

14. Peoctar 1 MarasuH CONPOTHUBIICHUN.

15. B3aumo1eiicTBHE TOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHHEe HEBO3MOXHOCTH PA3/ICICHUS MMOJIOCOB MarHuTa.

17. MoaenupoBaHue MarHUTHBIX MOJIEN TOCTOSIHHBIX MArHUTOB.

18. OnbIT DpcTea.

19. MarHuTHOE MOJE TOKA. DJIEKTPOMATrHHUT.

20. JleficTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

21. DIIEKTPOABUTATEIIb TOCTOSHHOTO TOKA.

22. MccnenoBaHue SIBIICHUS JIEKTPOMAarHUTHON MHIYKINH.

23. OnbiTel Dapajies.

24. 3aBUCUMOCTh HANpaBiI€HUS HHAYKIMOHHOIO TOKa OT YCJIOBHM €ro

BO3HUKHOBEHUS.
25. DNEKTPOTeHEPATOP MTOCTOSTHHOTO TOKA.
Jlabopamopuwie pabomel u onvimel.



1. OnmbITel 1O HAOMIOACHUIO DSJEKTPHU3ALMU TeN HWHAYKUHEH U MpH
COIIPUKOCHOBEHUH.

2. HMccnenoBanue IEHCTBUS DJEKTPUYECKOTO MOJs Ha IPOBOJHUKU M

TUDJIEKTPUKH.

C6opka u npoBepka pabOoThl IJIEKTPUUYECKOM LIETIH TOCTOSHHOTO TOKA.

N3mepenne n peryampoBaHue CUIIBI TOKA.

N3mepenne n peryampoBaHue HAPSKEHHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 PE3UCTOpP, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OmnsbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JJIEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAW IONEPEYHOTO
CEYCHMS U MaTepuaa.

8. IIpoBepka mpaBuia CIIOKEHUS HAIPSDKEHWM IIPU IOCIEN0BATEIBHOM
COCAVHEHUH [IBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna Juisi CHJIBI TOKA IIPU IMapAJLICIBHOM COEIMHEHUU

o eWw

PE3UCTOPOB.

10. Onpeieniene  pabOTHI  DJCKTPUYECKOTO TOKa, MIAYIIETO dYepe3
pe3UCTOp.

11. OmpesiesieHe MOIIHOCTH AJIEKTPUYECKOTO TOKa, BBIACIAEMON Ha
pe3ucrope.

12. MccnenoBanye 3aBUCHMOCTH CUIIBI TOKA, UYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsSKEHUS Ha HEH.

13. Onpenenenue KII/] HarpeBaTensi.

14. ccnenoBanre MarHiTHOTO B3aUMOJIECHCTBUS IIOCTOSSHHBIX MarHUTOB.

15. I3ydeHue MarHuTHOTO TIOJISI TOCTOSHHBIX MArHUTOB IPU  HUX
00BEIMHEHUY U Pa3/CIICHUN.

16. MccnenoBanne JAEUCTBUS DJIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
CTPEJIKY.

17. ONBITBL, JEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI B3aUMOJEUCTBUS
KAaTyIIKXM C TOKOM M MarHuTa OT CHJIBI TOKA M HAIIpaBJICHUS TOKa B
KaTyLIKE.

18. I3ydeHue AeiCTBUS MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. U3mepenne KIIJl anexkTpoaBUraTenbHON YCTAaHOBKHU.

21. OOBITBl IO MCCIEAOBAHUIO SIBICHUS DJIEKTPOMArHUTHOM HWHIYKIWHN:
UCCIIEJOBAHNE M3MEHEHUI 3HAYEHUS W HAIPaBJICHUS WHIYKIIMOHHOTO

TOKA.
9 KJIIACC

MexaHn4yeckue siBJICHUS.

Mexanndeckoe JBrkeHue. MarepuanpHas Todka. Cucrema OTCYETA.
OTHOCHUTENBHOCTh MEXAHWYECKOIO JIBUKEHHs. PaBHOMEpPHOE MNPAMOJIUMHEHHOE
nswkeHue. HepaBHoMepHoe mpsiMoiivHelHOe aBMkeHue. CpenHsis U
MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBUKECHHHU.

Yckopenue. PaBHOycKOpeHHOE MNpsSIMOJIMHEHHOe NBUkeHue. CBoOOAHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE JBIXKEHHE 110 OKpYx)HOCTH. [lepron u yactota oOpaleHus.
JIuHeiHas u yrioBasi CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBeii 3axkoH Hprorona. Bropon 3axkon HeroroHa. Tperuinl 3akoH
Herorona. IlpuHuun cyneprnosunuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIbKEHUS,
CUJIa TPEHUS MOKOS, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHPHOTO TIATOTEHUS. Y CKOpEHHE CBOOOAHOIO
nageHud. J[Bumkenue mianet Bokpyr ConHua. IlepBas kocMudeckas CKOPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecre MarepuanbHOW TOYKM. AOCONIOTHO TBEpPAOE  TEO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIUIEHHOW OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTtp TsoKECTH.

Nmnynec Tena. HM3menenue wummynbca. MMiynbc cuiibl.  3aKOH
COXpaHEHUS UMITyJIbca. PeakTUBHOE IBUXEHUE.

Mexanudeckass paboTa M MOIIHOCTb. PaboTa cui TSKECTH, YHPYrocTH,
TpeHus. CBs3b dHEpruu U padboThl. [loTeHIIMaIbHAST SHEPIUs Tela, MOJIHATOrO
HaJ TOBEPXHOCThIO 3eMiud. lloTeHuumanbHass SHEPrusi CKATOW MPYKUHBI.
Kunernueckas sneprusi. Teopema 0 KHHETHUECKON SHEPIUU. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu.

1. HabGmonenne MeXaHWYeCKOro JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX

TEJI OTCYETA.

2. CpaBHeHHME TyTE€l U TPACKTOPUU NBUKEHHUS OJHOIO M TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCYETA.

N3mMepenune cKkOpoCTH U YCKOPEHUS MPSIMOJTMHENHOTO IBUKCHUSL.

HccenenoBanne npu3HakoB pABHOYCKOPEHHOTO JIBHIKECHUSI.

HaGmronenue nBr>keHHs Tela o0 OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBICHUH, MPOUCXOISANUX B CHUCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KECHUU

OTHOCUTENBHO KaOMHETa PU3KKHU.

7. 3aBUCHUMOCTb YCKOPEHMS TeJla OT MacChl T€Ja U ACHCTBYIOLIEH HA HETO
CUJIBL.

8. HaOmroneHnue paBeHCTBA CUJI TPU B3aUMOJCHCTBUU TEJI.

9. H3meHeHue Beca Tesa NpU YCKOPEHHOM JIBUKEHHUH.

10. [lepenaua uMIynbca npyu B3auMOJICHCTBUU TEI.

11. [IpeoOpazoBaHus SHEPTUU NIPU B3AUMOICHCTBUH TEJI.

12. CoxpaHEeHHE UMITYJIbCA IPU HEYIPYTOM B3aUMOJICHCTBUHU.

13. CoxpaHeHHEe UMITYJIbCa TPU a0COJIOTHO YIIPYTOM B3aUMOICHCTBUMU.

14. HabGnroieHne peakTUBHOTO JBUYKEHHUS.

15. CoxpaHeHHe MEXaHUYECKON YHEPTUU ITPU CBOOOHOM MaJICHUH.

16. CoXpaHEHHE MEXAaHUYECKOW SHEPruyd IMpU ABUKEHUHM Tella TMOJ
JNEUCTBUEM NIPYKUHBI.

Jlabopamopuwvie pabomul u onvimul.

1. KoncTpynpoBaHue TpakTta /Uil pa3roHa U JaJdbHEWUILIETO PABHOMEPHOIO
JBVKECHUS IIapUKA UIIW TEJIEHKKH.

2. OmpeneneHne cpeHEl CKOPOCTH CKOJBKCHHS OpyCcKa WIIM JIBHIKCHHS
[IapUKa 110 HAKJIOHHOM IUIOCKOCTH.

3. OnpeneneHne yCKOpPEHHUS Teja IIPU PAaBHOYCKOPEHHOM JBHKEHHUU 11O
HAaKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHre 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

5. IlpoBepka TruIOTE3bl: €CIAM IPU PABHOYCKOPEHHOM JBW)XEHUU 0€3
Ha4yaJIbHOM CKOPOCTH MYTH OTHOCSTCSA KAaK PsSJ HEYETHBIX YHMCEN, TO
COOTBETCTBYIOIIIME MPOMEKYTKH BPEMEHH OJIUHAKOBBI.
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6. MccnenoBaHue 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOI'O JIABJICHHUSI.
7. Omnpenenennie KO3PPUIUEHTA TPEHUS CKOIbXKECHUS.
Onpenenenue KECTKOCTU NPYKUHBI.
9. Ompenenenrie pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBUIKEHUU
T€Ja 10 TOPU3OHTAIILHOM MOBEPXHOCTH.
10. Onpenenenue padOThl CWIBl YNPYrOCTH TMpU MOABEME TIpy3a C
UCII0JIb30BaHUEM HETOIBUIKHOTO U TIOJIBMKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTUU.
Mexannyeckue KoJieOAHNS U BOJIHBI.

Konebarenrnoe nBukeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMIA:
IIEpUOJ, YacTOTa, aMmIUIMTyda. MareMaTu4ecKuld W NPYKUHHBIA MasTHUKU.
[IpeBpaltienre SHEPTUM MpU KOJIEOATETHHOM JABUKEHUU.

3aryxarommue  kosiebanusa. BbeiHyXKAeHHbIe  KojeOaHusa. Pe3onaHc.
Mexannueckre BoJIHBI. CBOWCTBa MEXaHWYECKHMX BOJH. IlpogonbHbIe U
MONEPEYHbIE BOJHBL. J[IMHA BOJHBI W CKOPOCTh €€ pacHpOCTPaHCHMUS.
MexaHnyecKkre BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa u BbicoTa ToOHa. OTpaxenue 3Byka. MudppasByk u
yIIbTPa3BYK.

Jemoncmpauuu.

1. HaOnronenune xoneOGaHuil Tes MOJ JACHUCTBUEM CHIIBI TSXKECTU U CHUJIBI
yIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabmroneHre BRIHYKICHHBIX KOJIEOAaHUM B pe30HaHCA.
Pacnpoctpanenue npo10iabHbIX U MOMEPEYHbIX BOJIH (Ha MOJIEIH).
HaOmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKHI PE30HAHC.
./Iaﬁopamopubte pabomul u onvimel.
1. OmpeneneHre 4YacTOTHl W TEPUOAA KOJICOAHWN MaTEMaTHYECKOTO
MasITHHKA.
2. OmpezeneHne 4acTOThI U IEpUOJa KOJIeOaHU M MPY>KUHHOTO MAasgTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHOJa KoJeOaHUN TOJBEIIEHHOTO K
HUTU Tpy3a OT JJIMHBI HUTH.
4. VccrnemoBanue 3aBUCUMOCTH TepuUOJa KOJICOAHWA TIPYKUHHOTO
MasTHHKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH NEpHOJa KOJIeOaHUil Tpy3a, MOIBEIIEHHOTO
K HUTH, OT Macchl rpy3a.
6. ONObITBl, JEMOHCTPUPYIOLIME 3aBHCUMOCTh MEpHOJa KoJieOaHUIt
MPY>KUHHOTO MAasgTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO TaICHHUS.

JJIEKTPOMATHUTHOE I10J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE  TMOJ€. JJIEKTPOMarHuTHble BOJHBL.  (CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. [Ilkana snexkTpoMarHUTHBIX BOJH. Mcmonib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3HU.

DJeKTpOMarHuTHas npupoja cBeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BoOJHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomul u onvimul.
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1. M3yyeHue CBOWCTB JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOUIEHOTO
TenedoHa.
CBeToOBbBIE SIBJICHMSI.

JlyueBass  mogxenp  cBera. Mcrounukum  ceera.  [IpsmonuHeiiHoe
pacnipoctpaHeHue cBeta. 3atrmeHus ConHua u JlyHel. OTpaxkeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTPaKEHUsI CBETA.

[Ipenomnenune cBerta. 3akOH mpesomieHus cBera. llonHoe BHyTpeHHEe
OTpaXeHHE cBeTa. VCmosib30BaHMWE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm nydeit B nuH3ze. Omnruueckas cuctema Qoroamnmnapara,
MHKpPOCKONa W Teneckomna. [na3 kak onTuyeckas cucrema. bin3opykocTh U
JNATbHO30PKOCTb.

Paznoxenue Oemoro ceera B crekTp. OmnbiTel HbloTona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J(Mcniepcus ceera.

Hemoncmpauuu.

1. IIpAmonnHeHOE pacIpOCTpaHEHHUE CBETA.

2. OtpaxkeHue CBeTa.

3. [lomyyenue wu300pakeHH B IUIOCKOM, BOTHYTOM U  BBIITYKJIOM
3epKajiax.

[Ipenomiienue cpera.

Onrudeckuii CBETOBOJL.

Xox nyuei B cOOMparoien TuH3e.

XoJ1 JIydeu B pacCEeHBAIOIIECH JIMH3E.

[Tomy4yenune n300pakeHnii ¢ TOMOIIBIO JIUH3.

. Ilpunmun neiictBus ¢poToannapara, MUKPOCKOIA U TEIECKOIIA.

10. Mopaens ri1asa.

11. PaznoxeHue 6e10ro cBera B CEKTp.

12. [lonmyyenue 6emoro cBeTa MpU CIO0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuwvie padbomul u onvimaol.

1. HccnemoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO JIyda OT yria

MaJICHUSL.

2. W3yuenue xapakTepuCTUK U300paxKeHus MPEeAMETa B INIOCKOM 3epKalie.

3. HccnepgoBaHue 3aBUCMMOCTH yTila MPEJIOMIIEHUS CBETOBOIO Jyda OT

yriia MaJIeHHsl Ha TPAHUIIE «BO3yX—CTEKIION.

4. llonmyueHue n300pakeHH ¢ MOMOIIBIO COOMPAIOILIEH JTUH3HI.

5. Omnpenenenrie  (OKYCHOTO  PAcCTOSHHST W ONTUYECKOM  CHJIBI

coOuparoIei JTMH3HI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHI 110 BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOJIOACHUU Yepe3

[[BETOBBIE (PUIIBTPHI.
KBanToBbI€ iBJICHUS.

Omnswitel Pezepdopaa u rumanerapuas mojaens atoma. Monens atoma bopa.
Hcnyckanue u nornomnieHue ceera atoMoM. KBaHTel. JInHEH4YaTbie CIEKTPBHI.

PagnoaktuBHocTh. Anbda, Oeta- u ramma-uznyudeHus. CrtpoeHue
atroMHoro  sgpa. HyxknonHas  Mozens  atomMHoOro  siapa.  M3oTomsbl.
PanpnoaktuBHbIe npeBpaiienus. llepuoa nomypacnaga aTOMHBIX sIED.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUSI 3aPsI0BOIO U MacCCOBOT'O YKCEII.
DHeprus CBsi3U aTOMHBIX sziep. CBa3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenus sjaep. Ucrounnku sneprun CoJiHIa U 3BE3].

Anepnas sHepretuka. JIeHCTBHS paguOaKTUBHBIX W3JIYYECHUN Ha JKHUBBIC
OpraHU3MBI.
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Hemoncmpauuu.

CrexTpbl U3TY4YEHUS U MTOTJIONIEHUS.

CrexTpsl pa3IuYHBIX Fa30B.

Cnektp Bogopo/a.

Hab6monenue Tpekos B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOUIUX U3TYUCHUN.

Peructpanus usiydeHus: NpUpOAHBIX MUHEPAJIOB U MIPOJTYKTOB.
ﬂaﬁopamopnbw pabomul u onvimeol.

1. HabGmroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUEHHUS.

2. HccnenoBaHue TPEKOB: UBMEPEHUE SHEPIUU YACTHULBI 10 TOPMO3ZHOMY

nyTH (1o gpotorpadusam).

3. Usmepenue pagnoakTuBHOrO (oHa.

IToBTOPHUTEIBLHO-00001AO I MOTYJIb.

[ToBTOpHUTETLHO-0000ITAOIIIHIA MOJTyJ1b Npe/IHa3HauYCH VIS
CUCTEMAaTH3allud ¥ O00O0OIIEeHUsT TPEAMETHOTO COJEpPKaHUS W OIbITa
TESATENHHOCTH, TPUOOPETEHHOTO TIPH M3YYCHHUH BCETO Kypca (pU3WKH, a TaKxke
JUIsl TIOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY ASK3aMeHY Mo (HU3UKE s
oOy4Jaromuxcsi, BBIOPaBIIUX ATOT YU4eOHBIN TTPEMET.

[Ipn wm3yyeHMH NOAHHOTO MOJIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS
BUJIbI JICATEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBAECTCS JIOCTUXKEHHE
MPEIMETHBIX U METANPEJIMETHBIX IUJIAHUPYEMBIX PE3yJIbTaTOB OOyuYeHus,
dbopMupyeTcsl eCTeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOGHHUE HAYYHBIX METOJIOB
UCCJIeIOBAHUS SIBICHUN MPUPOJIbI U TEXHUKH, OBJIAICHUE YMEHUAMH OOBSICHATD
dusnueckue sSBIEHUS, MPUMEHSS TOJYYCHHBIC 3HAHUS, PeliaTh 3a/1a4d, B TOM
YHUCJIE KaUeCTBEHHBIE U IKCIIEPUMEHTATbHBIE.

[IpyHUMIIHAaNTBbHO ~ JEATEIIbHOCTHBIM  XapakTeEp  JAaHHOTO  pasjena
peanu3yercs 3a CUET TOro, YTo OOYYAIOIINECS BBHIMOMHSIOT 3aJaHUs], B KOTOPBIX
UM TIpejiaraercs:

Ha OCHOBE IMOJYYECHHBIX 3HAHHWI paclo3HaBaTb U HAYYHO OOBSICHSITH
dbu3nYecKue SIBJICHUS B OKPY>KAIOIIEH MPUPOJIEC U MOBCEIHEBHOMN KU3HMU;

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCeOoBaHUS (U3UYECKUX SBJICHUH, B
TOM YHCJIE€ 7Sl TPOBEPKH TUIOTE3 U MOTYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI  HanbOoyiee  BaXHBIX JOCTHIKEHUU
COBPEMEHHBIX TEXHOJIOTMH, HalpuMep, NPaKTUUYECKOTO HCIOJIb30BaHUS
pa3IMUHBIX MCTOYHMKOB JHEPTMM HAa OCHOBE 3aKOHA TNIpEeBpalleHUus U
COXpaHEHUs BCEX U3BECTHBIX BUOB SHEPIHHU.

Kaxnmas wu3 Tem JgaHHOTO MOJyJA BKIIOYAET HKCIEPUMEHTATbHOE
UcCIe0BaHne 0000MIaroero xapakrepa. Moyib 3aBepiiacTcsi MPOBEICHUEM
JTMATHOCTUYECKON H OIICHOYHOM paboThl 3a Kypc OCHOBHOTO OOIIETo
oOpa3zoBaHus.

OU A wWN e



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue @u3uku Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHUs

HAMpaBJIEHO Ha JOCTIDKEHUE JIMYHOCTHBIX, METalpeAMETHBIX U IPEIMETHBIX
00pa30BaTeIbHBIX PE3YyNbTATOB.

B pesynprare wu3ydeHus (U3MKA HA YPOBHE OCHOBHOIO OOIIEro

oOpazoBanus y oOywaromerocs OyayT cQOpMHpPOBaHBI  CIEIYIOLIUE
JUYHOCTHBIE PE3y/bTAThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

- TMPOSIBICHHE HUHTEpeca K WCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoil (U3NYeCKOr HayKH;

- IGHHOCTHOE OTHOIIIEHUE K TOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYXXJIeHU!
00111eCTBEHHO3HAYUMBIXH ITUYECKUX MPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM
MPUMEHEHHUEM JOCTIKEHUN (DU3UKH;

- OCO3HAHME BaXXHOCTU MOPAIbHO-3TUYECKHUX IMPUHLMIOB B AEATEIbHOCTU
YYEHOI0;

3) 3cTeTHYeCKOro BOCIIUTAHUA:

- BOCIIPUSITHE ICTETUUECKUX KaueCTB (PU3NUECKON HAYKHU: €€ TapMOHUYHOTO
MOCTPOCHMUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMS:

- OCO3HAHHWE IEHHOCTH (PU3NYECKONM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAHHUS ~ MHUPA, OCHOBBI  Da3BUTHUS  TEXHOJIOTHM,  BaXKHEUIIEH
COCTaBJISIOLIEHN KYJIbTYpHI;

- pa3BUTHE HAy4YHOU JIF0OO3HATENBHOCTH, MHTEpPECAa K HUCCIEI0BATEIbCKOM
NEeATENbHOCTH;

S) ¢opvmupoBaHus KYyJAbTYPbI 3J0POBbSi U 3MOLMOHAJIBHOIO
OJ1aromoJry4us:

- OCO3HaHuE IIEHHOCTH O0e30macHoro olpa3a XKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BaXHOCTU MPaBHJI 0OE30MacHOrO IOBEJICHUS Ha
TpPaHCTIIOPTE, HAa JOPOTaX, C ANEKTPUUECKUM U TEIUIOBBIM 00OPYJI0BaHHUEM B
JIOMAITHUX YCJIOBHUSIX;

- c(hOopMHUPOBAHHOCTb HaBbIKa pedIIeKCUM, MPU3HAHUE CBOEro IpaBa Ha
OIIKUOKY U TaKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- AKTUBHOE y4yacTH€ B PEUIEHWU MPaKTHUYECKUX 3a7ay (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alu, Topoja, Kpas) TEXHOJOTMYECKOH U
COLIMAJIbHOM HAIpPaBJIEHHOCTH, TPEOYIOIIHUX B TOM YHCIE€ U (PU3MYECKHX
3HaHUM;

- UHTEPEC K MPAKTUIECKOMY H3YUYCHUIO MPOodeCcCHii, CBSI3aHHBIX ¢ (PU3UKOM;
7) 3K0JI0rM4eCKOr0 BOCIIMTAHUS

- OpUEHTAIMs HAa NMPUMEHEHHE (PU3NUYECKUX 3HAHUU JUIsl pelieHus 3a7ad B
00J1acTU OKpY’Kalolllel cpejbl, MJIAaHUPOBAHUSI MOCTYNKOB U OIIEHKH HX
BO3MOJKHBIX MTOCJIEACTBUM ISl OKPY>KAIOILIEH CpeIbl;

- OCO3HAHUWE TJIOOATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel ux
penieHus;

8) ajanTanum K U3MEHSIIONIUMCS YCJIOBHUSIM COUMAJIBLHON M NMPUPOIHOI
cpeabl:



- HOTpe6HOCTB BO BBaHMOI[eﬁCTBHH IIpK BBIIIOJIHCHUN I/ICCJ'ICI[OBaHI/Iﬁ u
ITPOCKTOB Cl)HSH‘-IGCKOﬁ HarpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHWAM

APYTHX,

e - TIOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEpe3 MPaKTHUYECKYIO
NeSITENIHLHOCTD;

e - TMOTpeOHOCT, B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM UHCIE
dbopmynupoBaTh HACH, MOHSATUS, TUMOTE3bl O (U3NYECKUX OOBEKTaX U
SIBIICHUSX

e - OCO3HaHHME Je(PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B

00nacTu pU3UKHY;
e - IUIAHUPOBAaHUE CBOETO PA3BUTHS B NPUOOPETCHHH HOBBIX (DH3HUSCKUX

3HAHMMU;

e - CTPEMJICHME AaHAJU3UPOBATh M BBIABIATH B3aUMOCBA3U IPUPOJIBIL,
o0IecTBa U PKOHOMHUKH, B TOM YHCJIE C HCIOJIb30BaHUEM (HHU3UICCKHUX
3HAHUM;

e - OLEHKA CBOMX JCHCTBUM C Y4ETOM BIMSHHS Ha OKPYKAIOIIYIO Cpeny,
BO3MOXKHBIX TJI00AJIbHBIX MOCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHHMsS mporpamMMmbl Mo (pu3uke Ha ypOBHE OCHOBHOTO
oOmiero  oOpa3oBaHus y  oOywatomierocss — Oyayr  copMUpPOBaHbBI
MeTanpeaMeTHbIe pe3yJabTaThl, BKJTIOYAIOIIUE NI03HABATEJbHbIC
yYHHUBEpCalbHble Yy4eOHble JAEWCTBHUS, KOMMYHUKATUBHBIE YHHUBEpPCAJIbHBIC
yueOHbIe ACHCTBUSA, PETYIATUBHbIC YHUBEPCAIbHbBIC YUeOHBIC CHCTBHS.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble j1ornueckue aeicTBus:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC NPHU3HAKH OOBEKTOB
(siB7IEHUN);

e YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK KiacCU(PUKAIIMK, OCHOBAHUS
JUTsl 00OOIIEHUS 1 CPAaBHCHUS

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PacCMAaTPUBAEMBIX
(dakTax, JAHHBIX W HAOIIOJICHUSIX, OTHOCAIIMXCS K (U3UYECKUM
SBJICHUSIM;

e BBIABIIATh NMPUYUHHO-CIICJACTBEHHBIE CBSI3H MPU U3YUCHUU (U3UUECKUX
SABIIGHUA U TPOIECCOB, JieJaTh BBIBOJALI C  HCIOJIb30BAHUEM
JETYKTUBHBIX U WHIYKTHUBHBIX YMO3aKIIOUCHHM, BBIIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEITUIHH;

e CaMOCTOSITEILHO BBIOMpPATh CHOCOO pelieHusl y4eOHOM ¢Gu3uYecKon
3a/1auM (CpaBHEHUE HECKOJIBKUX BapUAHTOB pPEIICHUs, BHIOOp Hanboiiee
MOIXOJIAIIETO ¢ YIETOM CAMOCTOSTEILHO BBIJCIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeabckue qeiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK  HCCJICAOBATCIbLCKHMH  WHCTPYMCHT
MO3HAHUS,

e TMPOBOJUTH TO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIM (DU3UUECKUH SKCIEPUMEHT, HEOOJIBILIOE HCCIEI0BAaHUE
(hUBUYECKOTO SIBJICHUS;

e OIEGHMBATb HAa TMPUMEHHUMOCTH U JOCTOBEPHOCTh HH(POPMAIIUIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS WU DKCIIEPUMEHTA;



caMOCTOATENIbHO  (popMynupoBaTh OO0OOINEHUS ¥ BBIBOABI  TIO
pe3yabTaTtaM NpoBEeIEHHOTO HAOIIOICHHUS], OTIbITA, UCCIICIOBAHMUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3UUECKUX
MPOLIECCOB, a TAKXK€ BBIJABUIATh MPEANOIOXKEHHS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pabora c nndopmanmeii:

MPUMEHSATDH PA3TUYHBIE METO/IbI, HHCTPYMEHTHI M 3alpOChl ITPU MOUCKE
1 0TOOpe MH(POPMALIUK WM JAHHBIX C YYETOM MPEAJIOKEHHOU yueOHOU
¢buznyeckoil 3a1auu;

aHAJIM3UPOBATbH, CUCTEMaTU3UPOBATh " WHTEPIPETUPOBATH
MH(}OPMAIUIO Pa3IuYHbIX BUAOB U POPM IpEACTaBICHNUS,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMY TpeaCTaBICHUS
uHpOpMallMl U WUIIOCTPUPOBATH pelIaeMble 3aJaud HECIOXHBIMU
CXE€MaMH, iuarpaMMaMu, HHOM TpauKoi U X KOMOWHALUSMHU.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eCTBUS:

B X0JIe 00CyXJIeHUsI yueOHOT0 MaTepuaa, pe3yJbTaToB JTJa0OpATOPHBIX
paboT M TMPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMou
TEMbl M BBICKA3bIBaTh HJIEU, HAIEJICHHBbICE HA pEIICHUE 3aJa4d U
MojJIepKaHue OJ1aroKeaTeIbHOCTH OOIIECHNS;

COTIOCTaBIISAITh CBOW CYXKIEHUS C CYXACHHSIMHU APYTHX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IUyUe U CXOJICTBO MO3UIIUIA;

BBIPAKATh CBOKO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
NyOJMYHO TPEJCTABISTh PE3YJbTAThl BBIMIOJHEHHOTO (PU3UYECKOTO
OMbITA (AKCIIEPUMEHTA, UCCIICIOBAHMUS, IIPOCKTA);

MOHMMATh U  HUCIOJB30BaTh  NPEUMYIIECTBA  KOMaHAHOM U
WHIUBUIYaTbHOH pPaOOTBI TPU PEIICHWH KOHKPETHOW (HU3MYECKOM
poOJIeMBI;

NpUHUMATh 1EJId COBMECTHOM JIESITENbHOCTH, OpPraHW30BHIBATH
JICUCTBUSL MO €€ MOCTIKCHHIO: paclpeiessiTh pPOoJid, OOCYXKIaTh
MPOIIECChl W PEe3YyJbTaThl COBMECTHOM paboOThl, 0000IIaTh MHEHUS
HECKOJBKUX JIFOACH;

BBITIOJIHATH CBOIO YacTh palOThI, JOCTUTAasi KAU€CTBEHHOTO Pe3yJibTara
[0 CBOEMY HAIMPABICHUIO U KOOPJIUHUPYSI CBOU JCHCTBUS C JIPYyTUMU
YJICHAMH KOMAaH/]IbI;

OIICHMBATh KAYECTBO CBOErO BKJIAJa B OOIIUM MPOJYKT MO KPUTEPUSIM,
CaMOCTOATEIHHO CHOPMYITHMPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX,
TpeOYIOMIMX IS pelIeHUs] PU3NUECKUX 3HAHUI;

OPUEHTUPOBATBCA B PA3JIMYHBIX MOAXOJAAX IPUHATHSA PEIICHUU
(MHAMBUAYATbHOE, MPUHATHE PELICHUS B IPYIIE, NPUHATUE PEUICHUI
IpyNmou);

CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM pelleHHs (pU3nMuecKor 3amaun
WM IUIAaHA MCCIENOBAaHUA C YYETOM UMEIOIIMXCS pECYpCcOB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBaTh  MpeiiaracMbie
BAPUAHTHI PELICHUM;

Jes1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTpOJIb, IMOIMOHAJIbHBIN NHTEJIEKT:



JaBaTh AJCKBAaTHYIO OLEHKY CHUTyallUM M IpejuiaraTh IUlaH €€
U3MEHEHMS;

OOBSCHATh TNPUYUHBI JIOCTHOXKEHHS (HEIOCTUKEHHUS) pPEe3yJIbTaToB
JESITEIbHOCTH, 1aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ| BBIIIOJHEHUS
¢u3nyecKkoro HcCCIeAOBaHUSA WM TMPOEKTAa) HA OCHOBE HOBBIX
0OCTOSITENIbCTB, U3MEHUBILIUXCS CUTYyallMil, YCTAaHOBJIEHHBIX OIINOOK,
BO3ZHUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHUE PE3YNbTATa LEJIU U YCIOBUSIM;

CTaBUTh ce€0sl Ha MECTO JPyroro uejoBeKa B XOJ€ CIopa WIU
JUCKYCCUM Ha HAy4YHYI0 TEeMY, I[OHUMAaTh MOTHUBBI, HAMEPEHHS H
JIOTUKY JIpYyroro;

IpU3HaBaTh CBOE MPAaBO HAa OLIMOKY MpHU pElIeHUHU (PU3NUECKUX 3a]ad
WIM B YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JPYroro.

HPEIMETHBIE PE3YJ/IbTATBI

K koHmy oOyueHuss B 7 KJjacce NpeIMETHbIE pe3yJabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHS: (U3MYECKUE W XUMHYECKUE SIBIICHUS,
HaOII0/ICHHUE, SKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, €AUHULIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOPHS, PABHOJEHCTBYIOIIAS
cuma, gedopmarus  (ympyras, —IUIacCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyaTth sBiIeHUS (aud@y3us, TEmaoBOe JIBHXKEHHE YacCTHIL
BEIIECTBA, PABHOMEPHOE [BU)KEHHWE, HEPAaBHOMEPHOE [IBUXKEHUE,
WHEPIUS, B3aUMOJICWCTBHE TEJI, pPaBHOBECHE TBEPABIX TeI C
3aKpeIyIEHHOM OChI0 BpallleHus, Iepejadya JaBJICHUS TBEPIABIMU
TeJaMU, >KUJIKOCTSIMU M Ta3zaMH, aTMOC(hEpHOE [aBJICHHUE, IJIaBaHHE
Tel, TPEBpAIlCHUs] MEXaHWYECKOM DSHEPruM) IO ONUCAHUIO UX
XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
JTaHHOE (PU3UYCCKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUCCKUX SBICHUHA B
OKpYXalollleM MHpEe, B TOM 4YHcClie (PU3MUECKHE SIBIICHUS B MPHUPOJIE:
MPUMEPBI BUKEHUS C PA3IIMYHBIMU CKOPOCTSIMU B JKMBOW M HEKHUBOMU
npUpojie, JACHUCTBUE CHIIBI TPEHUS B MPUPOJAE M TEXHUKE, BIUSHUE
aTMOC(EepHOTO JABJICHHS HA KUBOW OPTaHW3M, IUIABAHKE PBIO, phryaru
B TeJie¢ 4YeJOBEKa, MPU ATOM IMEPEBOJUTH NPAKTUUECKYHO 3aJady B
y4eOHYI0, BBIJIEIAThH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX
SIBIICHUM;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA T W (PU3UUYECKHUE SIBIICHUA,
UCNONB3ysd (U3MYECKHE BEIWYMHBI (Macca, O00BEM, IJIOTHOCTH
BEILIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH,
CWJIa TSDKECTH, BEC Teja, CWia TPeHWsl, JaBjeHue (TBEPAOro Tena,
KUJKOCTH, Ta3a), BBITAJKUBAIONIAS CHJIA, MEXaHH4YecKas padora,
MOIIIHOCTh, TIJIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIIMECHT TMOJIE3HOTO
JCHUCTBUS MEXaHU3MOB, KHHETHYCCKAs M MIOTCHIIMAIbHAS SHEPT U ), TIPU
ONMKMCAHUM TPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICT MCIIOJIb3YyEMbIX
BEIMYMH, WX OO0O3HAYCHUS M EIWHUIBI (PU3NYECKUX BEJIHYUH,



HaXOJUTh (OPMYIIBI, CBA3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUYHHY C
IPYTUMU BEIUYMHAMHU, CTPOUTH IpadUKU H3YYEHHBIX 3aBUCHUMOCTEU
(bU3UYECKHUX BEJIMYUH,

XapaKTepu30BaTh CBOMCTBa Tell, (pU3nMyecKkue SBICHUS U TPOLECCHI,
UCIIOJNB3Yys IpaBWia CIOXKEHUS CWI (BIOJb OJHOW MpPSIMOM), 3aKOH
I'yka, 3akon Ilackains, 3akoH Apxumesaa, NpaBUIO0 PaBHOBECHUS pblyara
(Ob;oka), «30JI0TOE  TPaBUJIIO»  MEXAHWKH, 3aKOH COXPaHEHUs
MEXaHUYECKON APHEPTHH, IPU ITOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €r0 MaTEMATUYECKOE BHIPAXKEHHUE;

OOBSCHATH (PpU3MYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TeN, B TOM
Yuci€ M B KOHTEKCT€ CHUTyallud MNPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBISBISATh MPUYMHHO-CJICJACTBEHHbIC CBS3U, CTPOUTh
o0bscCHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 WM3y4eHHBIX
CBOMCTBA  (M3MYECKUX  SIBICHHUM, (PU3NYECKUX  3aKOHA  WIIU
3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJayd B 1—2 AEUCTBUS, WCHOJIb3YS 3aKOHBI U
dhopmyIbl, cBsi3bIBatolue (U3UUYECKUE BEJIMUYMHBI: HA OCHOBE aHau3a
YCIIOBHSl 3a/laud  3alKChiBaTh KPATKOE  YCJIOBHE, IOACTAaBJIATH
¢bu3nueckre BeIUYUHBI B (DOPMYJIBI M MPOBOAUTH PACUETHI, HAXOUTh
CIIpaBOYHBIE JaHHBIE, HEOOXOAUMBIE JUIsl PEIIeHUsl 3a7ad, OLICHUBAThH
PEANMCTUYHOCTh NOJYYeHHON (PU3UUECKON BEITUUYHHBIL;

pacrio3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPU TMOMOIIU
bu3NYeCKMX METOJ0OB, B OINHUCAHUM HCCIEIOBAaHUS  BBIACIATH
IIPOBEPSIEMOE MIPEIIOTI0KEHNE (rumoresy), pas3nuyaThb 151
MHTEPIPETUPOBATH MOJYUYECHHBIA PE3YIbTAT, HAXOJIUTh OIIMOKU B XOJI€
OTIBITA, JIEJATh BBIBOJIBI IO €T0 PE3yJibTaTaM;

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WU
bu3nueckux  CBOWCTB  Tel:  (HOpMyIHUpOBaTh  IPOBEpPSEMbIC
MPEANOJIONKEHUS, cOOUpaTh  YCTAaHOBKY U3  MPEJIOKEHHOIO
000py1I0BaHMs, 3aMKUCHIBATH X0/1 ONbITa U (POPMYJIUPOBATH BHIBOJIHI,
BBITIOJTHATh TPSMbIE MU3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tela,
o0bEMa, CUJIBI M TEMIEpaTypbl C HUCIIOJIb30BAHUEM AaHAJIOTOBBIX U
M (pOBBIX TPUOOPOB, 3aMHUCHIBATH IMOKA3aHUA MPUOOPOB C YUETOM
3aIaHHOM a0COMIOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKOM BETUUHHBI
OT JPYTOM C UCIOJIb30BAHUEM MPSMBIX U3MEPEHU (3aBUCUMOCTHU MYTH
PAaBHOMEPHO JABUXKYILETOCAd Tela OT BPEMEHHU JIBHXKEHUS Teja, CHUJIbI
TPEHUSI CKOJIBKEHHS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ ¥ HE3aBUCHUMOCTU CHUJIbI TPEHHSI OT IUIOLIATU CONPUKOCHOBEHMS
TE€J, CUJIbI YIPYTOCTH OT YJIMHEHUS MPYKUHbBI, BRITAIKUBAIOIIEH CHUIIBI
0T 00b€Ma MOTrpYXKEHHOM YacTU TeNa U OT IUIOTHOCTH KHMIIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TAOyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IJIaBaHUs TeJl, YCIOBUM PABHOBECHUS pblyara
u OJIOKOB), y4acTBOBAaThb B IUIAHUPOBAHUM YYEOHOTO HCCIEIOBaHUA,
cobupath  YCTAaHOBKY U BBINIOJHATH  W3MEPEHUS,  CIeAys
MPEAJIOKEHHOMY  TUIaHy, (UKCHUpPOBaTh pE3yJdbTaThl MOJYYEHHOU
3aBUCUMOCTH (DPM3MYECKUX BEIUYMH B BUJIE MPEIOKEHHBIX TaOIUIl U
rpaduKoB, 1eIaTh BEIBOIBI IO pE3yIbTaTaM UCCIICIOBAHNUS,

MPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (U3UYECKUX BEJIMYMH (TUIOTHOCTH
BEILECTBA KUAKOCTH W TBEPAOTO TEla, CUJla TPEHUS CKOJbKEHHUS,
NABJICHUE BO3[yXa, BBHITAIKUBAIONIASA CHJIA, JICUCTBYHOHlas Ha
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NOrpykKEHHOE B JKUIKOCTb TeJ0, KO3(PPUIMEHT MOJIEe3HOr0 NEHCTBUS
OPOCTBIX MEXAHHU3MOB), CIEAYS NPEUIOKEHHOW HHCTPYKIHMU: TIPU
BBITIOJTHEHUH M3MEPEHUN COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISATh 3HAUEHHE UCKOMOW BEJIMYUHBI;

coOnoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH mpu  pabore ¢
1a60paTOPHBIM 00OPYIOBAHHEM;

yKa3bIBaTh MPUHIUIIBI ACUCTBUS TPUOOPOB U TEXHUYECKUX YCTPONCTB:
BECHI, TEPMOMETpP, JUHAMOMETP, COOOILAIOIINECS COCYJIbI, OapoOMETp,
phluar, MOJBUKHBIN 1 HETIOJBUKHBIN OJI0K, HAKJIOHHAS TIOCKOCTB;
XapaKTepU30BaTh MPUHIUMBI JCHCTBUS HW3yYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOpPOM HAa MX OMHCAHHS (B TOM YHCIE:
MOJIINITHAKK, YCTPOHCTBO BOJOMPOBOJA, THIPABIMYECKUN TIpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETp), HCHOJIb3Ys
3HaHWS O CBOWCTBAX (PU3WYECKUX SIBICHUA U  HEOOXOIUMBbIE
¢buznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEPHl  (HaXoAuTh WHGOPMALKUIO O TpHUMEpax)
MPAKTHYECKOTO HCIIOIBb30BaHUS (U3NYECKUX 3HAHWN B MOBCEAHEBHOUN
KU3HU 711 oOecriedeHrs 0€30MacHOCTH MpU 0OpallieHuH ¢ MpuOopamMu
U TeXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 3JI0POBbS U COONIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIEH Cpee;
OCYLIECTBJISITh OTOOp MCTOYHUKOB HHpopmauuu B HHTepHeTe B
COOTBETCTBHHM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIUXCS 3HAHUW U TYTEM CpPaBHEHUS Pa3UYHBIX HCTOYHUKOB
BBIICTIATh HMH(POpPMAINIO, KOTOpas SIBISETCS TNPOTUBOPEUYUBON WU
MOKET OBITh HEIOCTOBEPHOM;

UCTIONb30BaTh MPH  BBHINIOJHEHUH  Y4YEOHBIX 3aJaHUl  HAy4dHO-
NOMYJISIPHYIO JIUTEpaTypy (U3MYecKoro conaep:kaHusi, CHpPaBOYHBIC
MaTepuaibl, pecypchl cetu  HTepHeT, BiajeTh NpuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMALUU U3 OAHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHbMEHHBIC M YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (PU3HUECKOTO COJIEpPKaHUs, B
TOM YHCJ€ MyOJWYHO JeslaTh KpaTKhe COOOIIEHHS O pe3ysbTarax
OPOEKTOB WM Y4eOHBIX HCCIENOBaHHUM, WPU O3TOM TPaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM MOHATUWHBIA anmapar Kypca (U3uKH,
COIMPOBOXKIaTh BBICTYIJICHHUE MPE3CHTAIINEH;

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAaHUM pacnpeaessiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMH 3aJauyaMHu,
CIIEAUTHh 3a BBIMOJIHEHHEM IUIaHa JCHCTBHM, aJeKBAaTHO OICHUBAThH
COOCTBEHHBIH BKJaJ B JCSATCNBHOCTh TPYNNBI, BBICTPAHBAThH
KOMMYHUKAaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.
KOHIly oOyueHHs B 8 KJjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONITUXCS] YMECHHIA:

UCIIOJIB30BaTh MOHATHSA: Macca M pasMepbl MOJIEKYJ, TEII0BOE
IBKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSI BEILIECTBA,
KPUCTAJUIMUECKHUE U aMOp(HBIE Tesla, HACBIICHHBIN 1 HEHACBIILIEHHBIN
Iap, BJIAXHOCTb BO3/1yXa, TeMIeEpaTypa, BHYTPEHHsS JHEPIus,
TEIUIOBOM  JIBUraTeilb,  JJEMEHTAPHBIM  DJIEKTPUYECKUU  3apsf,
ANEKTPUYECKOE TI0JIE, IPOBOJHUKA U JHUDJIEKTPUKH, IOCTOSIHHBIN
AIEKTPUYECKUM TOK, MArHUTHOE I10JIE;



pasinyath SIBJICHUS (TEIJIOBOE PacCUIMPEHUE U CKaThe, TeIuionepeiaya,
TEIUIOBOE  paBHOBECHE, CMAyuMBaHUE, KaNWUIAPHbIC  SBJICHUS,
HCIIapeHue, KOH/IEHCAIIUS, TJIaBJICHUE, KpUCTaJLTU3aIus
(oTBepAeBaHUE), KUIEHUE, Temionepenaya (TEIIONPOBOAHOCTD,
KOHBEKIIMS, U3TTyUYCHHE), FJIEKTpU3alUs TeJl, B3aUMOJCICTBUE 3apsiI0B,
NENCTBUS AIEKTPUUECKOTO TOKa, KOpPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBUE MAarHUTOB, JICUCTBUE MATHUTHOTO TOJISl HAa MPOBOTHUK
C TOKOM, DOJEKTPOMAarHUTHAash WHAYKIUS) 1O ONUCAHUID UX
XapaKTepHbIX CBOMCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
TaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3UYECKUX SBICHUN B
OKpY>KaloIIeM MHUpPE, B TOM 4YHuCJe (PU3MUECKUE SBJICHUS] B TPUPO/IE:
MOBEPXHOCTHOE HATSDKEHUE W KanWUISpHbIE SBICHHUS B MPUPOJE,
KpUCTAJIbI B Tpupoje, uzinydenue ConHla, 3aMmep3aHue BOAOEMOB,
MOpckue Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, UHEsS, CHeETa,
DIEKTPUUECKUE SBJICHHUS B aTMocdepe, dICKTPUYECTBO IKHBBIX
OpraHu3MOB, MAarHUTHOE TIoJie 3eMJIM, Jpeiid TMOJICOoB, POJIb
MarHUTHOTO TOJISl JUISl KU3HU Ha 3emiie, MOJISPHOE CUSHUE, IPU 3TOM
MEepPeBOUTh  TPAKTUYECKYIO  3a7ady B  y4eOHYIO,  BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DU3UIECKUX SBICHUN;
OMUCHIBATh HW3YYEHHbIC CBOWCTBA Tel U (U3WYECKUE SBICHUS,
UCIONB3YS  (U3WYECKUE BEJIMYMUHBI (TeMIlepaTypa, BHYTPEHHSS
DHEPrUs, KOJIMYECTBO TEIUIOTHI, yAeNbHas TEMJIOEMKOCTh BEIlECTBa,
yaenbHas TEIUIOTa TUIABIICHUS, yJeibHas TEIUIoTa MapooOpa3oBaHUs,
yaenbHAs TEIUIOTa CrOpaHusl TOIUIMBA, KOA(PGUIIMEHT TOJIE3HOTO
JEUCTBUSI TEIJIOBOM MAaIllMHBI, OTHOCUTEJbHAS BJIAKHOCTH BO31yXa,
ANEKTPUUECKUI 3apsll, cuja TOKa, OJJIEKTPUUECKOE HamlpshKeHHe,
COMPOTHUBJICHUE TPOBOJHMKA, YAEIbHOE COMPOTUBJICHUE BEIIECTBA,
paboTa ¥ MOIIIHOCTh JIEKTPUIECKOTO TOKA), TIPU OMUCAHUU MPABHIHHO
TPaKTOBAaTh (PU3UUYECKUN CMBICI UCTIOJIB3YEMbIX BEJIMUUH, 0003HAUCHHUS
U eAMHUIBI (PU3NUECKUX BEIUYMH, HAXOAUTh (hOPMYJIbI, CBS3BIBAIOIIINE
TaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (pU3MYECKHe SBICHUS W TIPOIECCHI,
UCIIOJIB3YsI OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUU
CTpOEHHUsI  BEUIeCTBA, MPUHLHUIN  CYNEpHo3uluu  moied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMs 3apsana, 3akoH Oma miid
ydacTka 1enu, 3akoH /[xoyns—JleHua, 3akOH COXpaHEHUs SHEPTUH, NpU
ATOM J1aBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHAa WM 3alUCHIBATH €0
MaTeMaTH4YeCKOe BhIPAKEHUE;

OOBSCHATH (PU3MYECKHEe MPOLIECChl U CBOWCTBA TeJ, B TOM 4YHCIIE U B
KOHTEKCTE€  CUTYyallMil  NPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE N3 1—2
JIOTUYECKUX IIaroB ¢ ONOpoM Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIe 3a1ayd B 2—3 JEHCTBUS, HCIOJb3Yyd 3aKOHBI U
dbopmyIbl, cBs3bIBaOIIME (U3MUECKUE BETMYMHBI: HA OCHOBE aHaIu3a
YCJIOBHS 3aJ]a4Ml 3allUChIBATh KPATKOE YCJIOBHE, BBIABISITH HEIOCTATOK
JAHHBIX JUIS pelIeHUs] 3a/laud, BBIOMpPATh 3aKOHBI U (OPMYJIBI,
HE0oOXoauMbIe Uil €€ peIleHHUs, MPOBOJUTH Pacy€Thl U CpPaBHUBATH



MOJlyYeHHOE 3HaueHue (U3NYECKOM BEIMYMHBI C HW3BECTHBIMU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIIEMbI, KOTOPhIE MOXXHO PEIIUTh MPU TOMOIIH
(bU3HYECKUX METOJI0B, UCIIOJIb3Ysl OMUCAHUE WCCIEAOBAHMS, BBIACIATDH
IpOBEpsieMOE TMPEANOI0KEHNE, OLIEHWBATh IPaBUWIBHOCTh MOPSIKA
MPOBEJCHUS UCCIIEA0BAHUS, I1€TaTh BHIBObI;

OPOBOJUTH OMNBITHI MO HAOMIONEHUI0 (QU3NYECKUX SBICHUA WIH
buznyecKkux CBOMCTB Ten (KamWUIAPHBIC SIBICHUS, 3aBHUCHMOCTH
JaBJICHUS BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH Ipoliecca
OCThIBaHMSI M HArpeBaHHs MpPU H3IyYEHUU OT LBETa H3Jydarolei
(nornomaromei) MOBEPXHOCTH, CKOPOCTb HCIAPEHUs BOABI  OT
TEeMIIEpaTyphbl >KUIKOCTA U IJIOIMIAIM €€ MOBEPXHOCTHU, AJIEKTpHU3ALUs
TE€1 W B3aUMOJICUCTBHUE AJIEKTPUUECKUX 3apsJ0oB, B3aMMOJICHCTBUE
MNOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alysl MArHUTHBIX MOJIEH MOCTOSIHHBIX
MarHuToB, ACWCTBHUS MAarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM,
CBOICTBA 3JEKTPOMArHuTa, CBOMCTBA 3JEKTPOABUIATENS MOCTOSSHHOTO
TOKa): (opMyIupoBaTh TMPOBEPSEMbIC MPEAMNONOKEHUS, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHMUsI, ONMUCHIBATH XOJ OIbITa
U (GOpMyIUPOBAThH BHIBOIBI;

BBIMIOJHATh MpPSIMbIE W3MEPEHHUST TEeMIepaTypbl, OTHOCHUTEIbHON
BJIQXHOCTH BO3/lyXa, CWJIbl TOKA, HANPSIKEHUS C HCIOIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U NATYNKOB (PU3UUECCKUX BEIHUWH, CPAaBHUBATH
pe3yNbTaThl  U3MEpPEeHH ¢  y4éToM  3aJaHHOW  aOCOJIFOTHOMU
MOTPEIIHOCTH;

MPOBOJIUTH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NYECKON BEIUYUHBI
OT JpYrol C HCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTh
COMPOTHUBJICHUS] MPOBOJAHHMKA OT €ro JUIMHBI, IUIOHAAN IONEPEUHOIO
CEUYCHHS U YJIEJHbHOTO COIPOTUBIICHUS BEIECTBA MPOBOJHUKA, CHIIbI
TOKa, MIYIIErO 4epe3 MPOBOJHHUK, OT HANMpPsDKEHHUS HA IMPOBOIHHKE,
UCCJIEIOBAHUE TIOCJIE0BATEILHOIO W MApaJUIEIbHOTO COEIWHEHUI
MIPOBOJHUKOB): IUIAHUPOBATh HUCCJENIOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATD U3MEPEHHUS, CIIEeAYys MPEJIOKEHHOMY IJIaHy, (PUKCUPOBAThH
pe3yabpTaThl MOJIYyYEHHOW 3aBUCHMOCTH B BUJE TaOIUIl U TIpadUKOB,
JeNIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEAOBAHMS;

MPOBOJUTH KOCBEHHBIE W3MEpEeHHs (U3MUYECKUX BeNMUYWH (yIelnbHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHUBICHHE MPOBOJAHMKA, padoTa H
MOIIIHOCTb 3JIEKTPUYECKOI0 TOKA): IIIaHUPOBATh U3MEPEHUs, COOMPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MPEAIoKEHHOW WHCTPYKILHUH,
Y BBIYUCIISITh 3HAUCHUE BEIMYUHBL;

coOogaTh MIpaBWia TEXHUKM O€30MacHOCTH Mmpu  padbore ¢
J1a00paTOPHBIM 000PYyI0BaHUEM;

XapaKTepU30BaTh MPUHIUMBI JICHCTBUS HW3yYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMHCAHMS (B TOM YHCIE:
CUCTEMA OTOILJIEHUS IOMOB, TUTPOMETp, IMapoBas TypOHHA, aMIIEPMETP,
BOJIbTMETP, CUETUMK AIEKTPUUECKOM SHEPIUH, JJIEKTPOOCBETUTEIbHbBIC
IPUOOPHI, HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (puMepsI),
AJIEKTPUYECKHE TMPEAOXPAHUTENN, JIEKTPOMArHUT, 3JIEKTPOJBUTATENb
MOCTOSTHHOTO TOKa), HMCHOJb3ysl 3HAaHUS O CBOWCTBaX (PU3MUECKHX
ABJICHU U HEOOXOAUMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM U CXEMAaTUYHbIM PHUCYHKaM (5KUJIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATENb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AIEKTPUUECKUX
LHEMe C IOCHEAOBATENbHBIM W MAPAUIENBHBIM  COECIUHEHHEM
AJIEMEHTOB,  pa3nuyas  yCJIOBHbIE  OOO3HAYEHUS  DJIEMEHTOB
BJICKTPUYECKUX LCTIEH;

NPUBOAUTHE TMPUMEPHl  (HaXoAuTh WHGOPMAIMIO O MpUMeEpax)
MPAKTUYECKOTO UCIOIb30BaHUsl (PU3UYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU JJ11 oOecrieueHusi 0€30MacHOCTH MPHU OOpallleHUH ¢ Mpudopamu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUSI 3I0POBbsI U COOIIOJCHUS
HOPM 3KOJIOTUYECKOT'0 TIOBEJCHUS B OKPYKAIOLIEH CPELE;
OCYIIECTBJISITh MOUCK HWH(POpMaMK (PU3UYECKOTO COJAECpKAHUS B
HNutepHeTre, Ha OCHOBE HMMEKOLIMXCA 3HAHUNW U INYTEM CpPaBHEHUSA
JIOTIOTHUTENIbHBIX HMCTOYHMKOB BBIACIATH HH(OpMAIMIO, KOTOpas
SBIISIETCS POTUBOPEUYUBOM MIIM MOXKET OBITh HEJIOCTOBEPHO;
UCIIOJIb30BaTh MPU  BBIMIOJHEHWW YYEOHBIX 3aJaHUN  HAy4YHO-
MONYJISIPHYIO JINTEPATYpy (PU3NUECKOTO COJIEpKaHUs, CIPABOYHBIE
MaTepuaibl, pecypcbl ceth  VHTEepHET, BiageTh NOpUEMAMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMALIMK U3 OJHON
3HAKOBOW CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPAaTKHWE YCTHBIE COOOIICHUS,
0000mass uHPOpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUYECKOTO
COJIEp)KaHMs, B TOM 4YHCIE MYOJHYHO TMPEJACTABIATh PE3yJIbTaThl
MPOEKTHOM WJIA HCCIIENOBATEIIbCKOM  JEATENIbHOCTH, TIPU  3TOM
rPaMOTHO MCIIOJIb30BaTh M3YYEHHBI IOHSATUWHBIN amnmapar Kypca
(U3HKH, COPOBOXK/IATH BBICTYIUICHNE MTPE3CHTAIINECH;

MPU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBaHUN (PU3NUECKUX
MPOLIECCOB PaCIpeeNsiTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MTOCTaBJICHHBIMH 33/1a4aMH, CIEAUTH 3a BBINOJHEHUEM IUIaHA ACHCTBUM
U KOPPEKTHPOBATh €r0, aJeKBAaTHO OIEHWBATh COOCTBEHHBIN BKIIAJ B
NEATEIIBHOCTD CPYIIIBI, BBICTPANBATh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBUE, MPOSBIISS TOTOBHOCTh pa3peniaTh KOHGIUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMETHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIONB30BaTh MOHATHA: CUCTEMA OTCYETA, MaTepualibHas TOYKa,
TPAaEKTOpHUS, OTHOCHUTEIIbHOCTD MEXaHUYECKOTO JIBUKEHUS,
nedopmanus (yrnpyras, miacTudeckas), TpeHUe, HEHTPOCTPEMUTEIHHOE
YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THKECTA TBEPIOrO TeEla, PABHOBECUE,
MEXaHUYEeCKHEe KOJeOaHWsl M BOJHBI, 3BYK, WH(MPA3BYK W YIbTPA3BYK,
DJIEKTPOMATHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJH, CBET,
ONMM30PYKOCTh W JTAJIbHO30PKOCTb,  CHEKTPbl  HMCIYCKaHUS U
norJiomenusi, anbda, 0eTa- U TaMMma-u3Iy4deHUs, U30TOMBI, SACpHAS
JDHEPIETUKA,

pasznuuath SBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBIKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUXKEHUE, CBOOOIHOE
MaJicHue  TeJl, PAaBHOMEPHOE  JIBMKEHUME IO  OKPYKHOCTH,
B3aMMOJICHCTBHE TEJ, PEaKTUBHOE [BIDKEHHUE, KOJIeOATEIbHOE
JBWKEHUE (3aTyXamoIlue W BBIHYXKJIEHHBIE KOJeOaHus), pPE30HAHC,
BOJIHOBOE  JBHM)KCHHE, OTpPaXEHUE  3BYKa, MPSAMOJIMHENHOE
pacnpoCTpaHEHHUE, OTPaXEHWE U MPEIOMIICHHUE CBETa, IIOJHOE
BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIO’KEHHE OENOro CBeTa B CHEKTP U



CIIOKEHUE CHEKTPAJIBbHBIX LIBETOB, JUCIEPCHS CBETa, €CTECTBEHHAs
PaAMOaKTUBHOCTb, BO3SHUKHOBEHHUE JIMHEHYATOrO CIEKTpa M3JIy4YEHHS)
MO0 ONHUCAHUI0O HUX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIUX TaHHOE (PU3UUECKOE SIBICHHUE;

pacro3HaBaTh IMpPOSBIECHUE M3YYCHHBIX (PU3MUECKUX SBICHUH B
OKpYy’KaroIeM Mupe (B TOM 4Hcle (pU3UYECKHE SBICHHUS B MPHUPOJIE:
NPWIMBBlL W OTJIUBBI, JBWXKEHUE IulaHeT COJHEYHONW CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHMW3MOB, BOCIPHUSITUE 3BYKOB
’KUBOTHBIMM, 3EMIIETPSICEHHE, CEMCMMUYECKHE BOJHBI, ILYHAMH, 3XO,
1[BETa T€Jl, ONTHYECKUE SBJICHUS B MPUPOE, OMOIOrHUECcKoe JIeHCTBUE
BUJIUMOTO,  YJIbTPAa(HUOJETOBOTO U PEHTTEHOBCKOI'O  HU3JyYEHHUH,
€CTECTBEHHBI  paJMOAKTUBHBIA  (OH,  KOCMUYECKHE  JIy4H,
paZvoakTUBHOE M3JIYYEHHME MPUPOJHBIX MUHEpAJOB, JAEWCTBUE
paZMOaKTUBHBIX HW3JIyUEHUH Ha OpraHu3M uejoBeKa), IMpU 3STOM
NEPEeBOJAUTh  MPAKTHUYECKYI  3aJady B  Y4YeOHYIO,  BBLACIATH
CYIIIECTBEHHBIC CBOMCTBA (TIpU3HAKK) (PU3NIECKUX SBICHUN;
ONKCHIBATh HW3YYEHHBbIE CBONCTBA Tel W (PU3UYECKHUE SIBJICHUA,
UCHOJb3ysl (PU3NUECKHE BEIMUYMHBI (CPEIHSAS M MIHOBEHHAs CKOPOCTb
Tesa IPU HEPAaBHOMEPHOM JIBH)KEHHMH, YCKOPEHHE, IIEPEMEILIEHNE, ITyTh,
yIJoBasi CKOpPOCTb, CHJIa TPEHUS, CUJa YHPYTOCTH, CHJIa TSIKECTH,
YCKOpEHHE CBOOOJHOrO MaJeHUsl, BEC Tejla, UMIYJbC TeJa, UMITYJIbC
CWJIbl, MEXaHH4Yeckasi paboTa M MOIIHOCTb, MOTEHIUAIbHAS AHEPrUs
TeNa, MOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MMOTEHLMAJIbHAS 3HEPTUA
C)KaTOW TMPYKUHBI, KUHETUYECKAas SHEPIus, IOJHAs MeXaHU4ecKas
JHEprus, MEpPHOJ MW YacToTa KoJieOaHWM, JUIMHA BOJHBI, TPOMKOCTb
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeiab MPEIOMIICHUS
Cpelbl), IPU OINUCAHUU IPABUIBHO TPAKTOBaThb (PU3NYECKUH CMBICI
UCIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHHS U EAMHULBI (PUIUIECKUX
BEJIMYMH, HaXOAUTh (DOPMYIbI, CBSI3BIBAIONIME AAHHYIO (DU3MUYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKU H3YyUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOWCTBA T, (PU3NUYECKUE SIBJICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUS 3HEPIUH, 3a4KOH BCEMUPHOI'O TATOTEHUS,
NPUHIUI CYNEPHO3ULUU CHJI, NMPUHLUII OTHOCUTENBbHOCTH [ amuiies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3AKOHBI OTPAKEHUS U
IPEJOMJICHUSI CBETA, 3aKOHBl COXPAaHEHUs 3apsAJI0BOIO M MacCOBOIO
qyuceJl MpU SAJEPHBIX PEaKUMsIX, I[pU OTOM JaBaTh CIIOBECHYIO
GopMyTUMpPOBKY 3aKOHa M  3alUCBhIBaTh €ro  MaTeMaTHYecKoe
BBIPAKEHMUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TeJ, B TOM YHCIIE U B
KOHTEKCTE  CUTyallUd  IPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh [IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE U3 2—
3 JIOrMYecKMX IIaroB ¢ OHNoOpod Ha 2—3 H3yYEHHBIX CBOMCTBA
(bu3NYECKUX ABICHUM, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;
pemiatb pacy€THele 3a7aud (omMparolIMecss Ha CcHCTeMy u3 2-3
YpaBHEHUM), HCNONb3ys 3aKOHbl U  (OpPMYJbl, CBS3bIBAIOIINE
¢u3znyeckue BETUYMHBI: HA OCHOBE aHajlu3a YCJIOBUS 3aJa4yu
3aMKMCBIBATh  KPAaTKOE yCJIOBUE, BBIABIATH HEAOCTAIOIIME  WIIU
M30bITOYHBIE JaHHBIEC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE
JJI pEeLIeHUs, MPOBOAUTH PACUYETHl M OLIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HaU€HUs (PU3NUYECKOI BETNUNHBL;



pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEHINTh MPU TOMOIIU
(bu3NYECKUX METOAOB, HUCIOJIBb3Ysl OMUCAHUE MCCIIEOBAaHNUSA, BBIACIATh
npoBepsieMOe TMPEANOI0KEHNE, OIEHWBATh MPABWIBHOCTh MOPSIKA
MPOBEICHUST HCCIIEIOBaHUs, JeJaTh BbIBOJbI, HHTEPHPETUPOBATH
PE3yNbTaThl HAOJIOICHUI U OTIBITOB;

MPOBOJUTH OMBITHl TIO HAOMIOACHUIO (PU3MYECKUX SBICHUN WA
(bu3HYECKUX CBOMCTB TeN (M3ydeHHe BTOpOro 3akoHa HproToHa, 3aKoHa
COXPaHEHHUs SHEPTUH, 3aBUCHUMOCTh MEpHoAa KoJeOaHU TPy KHHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYJbl MaJlbIX KOJEOaHWH, NPSIMOIMHEHHOE PaclpOCTPaHECHUE
CBETa, pasjoKeHue Oenoro cBeTa B CIEKTP, H3YYCHHE CBOMCTB
M300pakeHHsI B MJIOCKOM 3€pKajie M CBOMCTB M300paxXeHUs MpeaMeTa B
coOuparolei TuH3e, HaOMI0IEeHNE CIUIOIIHBIX U JJUHEHYAThIX CIIEKTPOB
M3ITyYEHHUS): CaMOCTOSITEIbHO COOMpATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 00OpYyIOBaHUS, OMHCHIBATH XOJ OIBITA M €r0 Pe3yJbTaThl,
(GbOopMyIMpPOBATH BHIBO/IHI,

OPOBOJUTh TPU HEOOXOIUMOCTH CEpUI0 TPSIMBIX H3MEPECHHIA,
ONpenessisi CpeaHee 3HAuYeHHEe H3MepseMOoil BeIU4HHbI ((POKyCcHOE
paccTostHe coOuparoieid JUH3bI), OOOCHOBBIBaTH BBHIOOp crocoba
u3MepeHus (U3MEPUTEIBLHOIO MPUoopa);

NPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYHH C
WCTIOJTb30BaHUEM TIPSMBIX W3MEPEHHUH (3aBUCUMOCTH IyTH OT BPEMEHU
IIpU PaBHOYCKOPEHHOM ABMKEHUHU 0€3 HavyallbHOM CKOPOCTH, MEepHUoja
KOJIeOaHM1 MaTEMAaTUYECKOTO MAasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaXE€HHUs CBETa OT yIiia MaJCHUs W YIiia MPeJOMIICHUS OT yria
NaJieHns): IUIAHUPOBATh HCCIEAOBaHNE, CAaMOCTOSTENIbHO COOMpAaTh
YCTAaHOBKY, (UKCHPOBATh pe3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTHU
(bu3MYeCKUX BEIUYUH B BUJIE TAOIUIl U TPadUKOB, JeIaTh BHIBOJBI 110
pe3yapTaTaM UCCIIeI0BaHUS;

MPOBOJUTH KOCBEHHBIE W3MEPEHHs (U3MUYECKUX BEIMYMH (CpemHsis
CKOPOCTb W YCKOPEHHE Teja MpPH PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOIO MaJIeHUs, KECTKOCTh MPYKUHBI, KOIDPUITMEHT
TPEHUSI CKOJIbXKEHUS, MEXaHW4Yeckass padoTa M MOIIHOCTh, YacCTOTa H
nepuoj KojJeOaHWid MaTeMaTH4YeCKOro U MPYKUHHOTO MAasTHUKOB,
onTUYECKas cujia coOuparoniei JIMH3bI, PagUOAKTUBHBIN (DOH):
IJIAaHUPOBATh U3MEPEHHUs, COOUPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONIHATE ~ U3MEPEHHS, CIeAysd MPEUIOKEHHON  HHCTPYKIIUH,
BBIYKCIIATh 3HAYEHWE BEIMYMHBI W aHAIU3WPOBATh IOJYYCHHBIC
pEe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEMTHOCTH U3MEPEHHUI;

coO0aTh IpaBWiia TEXHUKM O€30MacHOCTH mpu  pabore ¢
J1a00paTOPHBIM 000PYyA0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKU HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCUHBIN MCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IJIaHeTapHas MOJENb aToMa, HYKIOHHas
MOJIEJTh ATOMHOTO SIpa;

XapaKTepu30BaTh MPHUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MX OMHCAHMs (B TOM YHCIE:
CHHUIOMETpP, JaTYUKU TOJIOKECHHS, PACCTOSIHUSI M YCKOPEHHsI, paKera,
9XOJIOT, OYKH, NEpUCKOIN, (oToanmmapar, ONTUYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), UCHONB3Yysd 3HAHUSA O



CBOMCTBaX (U3MUECKUX SBJICHHM U HEoOXonuMble (HU3UYECKUE

3aKOHOMEPHOCTH;
UCIOJB30BaTh CXEMbl M  CXEMAaTHYHbIE PUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETbHBIX npruOopoB u

TEXHOJIOTUYECKHUX IMPOIIECCOB MPU PEIICHUH Y4eOHO-TIPAKTHYECKUX
3a/1a4, ONTHUYECKUE CXEMBbI JJisi MOCTPOCHHS M300paKEHUN B ILIOCKOM
3epKajie u coOuparole JTMH3E;

MPUBOJIUTL MpUMEPHl  (HAXOAUTh HWHOpMaNMI0O O MpUMEpax)
PAKTUYECKOTO MCIOJIb30BaHUS (DU3UUECKUX 3HAHUN B MOBCEIHEBHOUN
KU3HU I oOecrieueHnsi 0€30MaCHOCTH MPpU OOpalleHuu ¢ mpudopamu
Y TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEJAEHUS B OKPYKAKOLIEN CPELE;
OCYUIECTBJISITH TMOUCK HH(MOpMAUMU (PU3UUECKOTO COAEpKaHUS B
WNuTepHere, caMOCTOATENbHO (OPMYJIUPYs TMOUCKOBBIM  3armpoc,
HAXOJIWUTh  IIyTH  OINPENCIICHUS  JOCTOBEPHOCTH  IOJYYEHHOU
nH(OpPMAIIMM HA OCHOBE HWMEIOIIUXCS 3HAHUW W JOTOJTHHUTEIBHBIX
HMCTOYHUKOB;

UCIIOJIb30BaTh TPU  BBIMOJHEHUU YYEOHBIX 3aJaHUN  HAay4HO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO conaepKaHusi, CIpPaBOYHBIC
Marepuanbl, pecypcbl ceth  MHTepHeTr, BiageTb NOpUEMAMU
KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusi UHPOpMAIIUU U3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE TUCEMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE
uH(MOpPMAITMN U3 HECKOJIBKUX MCTOYHHKOB (DM3HUECKOTO COACpPIKAHMS,
myOJIUYHO MIPEJCTABIIATh pe3yJbTaThI MMPOEKTHOM 1581051
HCCIIEIOBATENBCKON NESITENBHOCTH, IIPU 3TOM IPAaMOTHO HCHOJIb30BAThH
M3YYCHHBIM MOHATUMHBIA amnmapar H3ydyaemMoro paszeiia (QU3UKU U
COMPOBOXK/IaTh BBICTYIUICHUE MpPE3CeHTAllUe C y4€TOM OCOOEHHOCTEH
ayAUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuyecTBO yacos
Ne HaunmeHoBaHue pa3ae/ioB DJIeKTpOHHbIe (LM (pPOoBbIE)
KounTtposbHbie IpakTuyeckne
n/m | ¥ TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasznen 1.@u3nka u €€ posib B NO3HAHUU OKPY/KAKOLIEro MuUpa
bu6nuoreka [JOK
1.1 ) -
FI3HKA = Hayka o TipHpoe 2 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
12 PH3HUCCKHUC BETHHHI 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHay4HBIN ) 1 bubnuoreka LIOK
' METOJ IO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2.1lepBoHayasbHble CBeJeHNSI 0 CTPOCHNH BelleCTBa
Bbubnuorexa [JOK
2.1 C
TpoeHHE Betecta 1 https://m.edso0.ru/7f416194
JIBHKEHHE U
2.2 B3aNMOIEHCTBUE YaCTHI] 2 1 bubmorexa HOK
' https://m.edso0.ru/7f416194
BCIISCTBA
53 ArperatHble COCTOSIHUS ) bubnuorexa [{OK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3./IBu:keHne U B3auMo/ieiicTBUE TeJl



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

bu6mmoreka [JOK

31 MexaHRHECKOE ABIKCHHE 3 https://m.edsoo0.ru/7f416194
3. Wuepuus, macca, 4 bubnuoreka LIOK
' IUIOTHOCTh https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B
33 Curia. Buast cun 14 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pasznen 4./laBjieHue TBEPABIX Tel,

JKUJKOCTEHN U ra3oB

Hasnenue. llepenaya

41 JABJICHUS TBEPIBIMU 3 bub6nmoreka [JOK
' TEIaMH, KUAKOCTIMU U https://m.edso0.ru/7f416194
razamu
bubmuoreka IJOK
4.2 Hlailerne KuKoCTH S https://m.eds00.ru/7f416194
bubnuoreka [JOK
4. A
3 T™MOC(EPHOE JaBJICHHE 6 https://m.edso0.ru/7f416194
JlelicTBUE KUJKOCTH U Ta3a
4.4 Ha 1or €HHOE B HUX 7 bubmmorexa LIOK
' 26 https://m.eds00.ru/7f416194
TENO
Hroro no pazaeny 21
Pa3nen 5.PaGoTa 1 MOIIHOCTL. JHEpPIrus
bubmuoreka [JOK
5.1 Pab
aboTa H MOILIHOCTR 3 https://m.eds00.ru/7f416194
5.2 IIpocThie MEXaHU3MBI 5 bubmorexa [JOK

https://m.edsoo0.ru/7f416194



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

bu6mmoreka [JOK

>3 Mexairectast SHepris 4 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KUIIACC

HauMeHOBaHHE KoandecTBO 4acos
Ne JJIeKTpOHHbIe (LM (poBbIE)
pa3JiejioB H TeEM KonTpoJibubie IIpakTH4eckne
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NMporpamMmMbl padoThbI padoThbI
Pasznen 1.TenioBblie siBJIeHUS
CrtpoeHue 1 cBOMCTBa bubnuoreka [IOK
11 7
BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Tennosre mporeccet 21 1 S https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 28
Paznen 2.2yiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS
DIEKTPUYECKUE 3aps/Ibl.
2.1 3a SDKI;HHLIe Tenai IfIIX 7 1 Bubmmoreia LTOK
' P . https://m.edsoo.ru/7f4181ce
B3aNMOJeiCTBHE
99 [TocTosHHBINM 20 ) 7 bub6munoreka [JOK
' DIIEKTPUYECKHIA TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M .
ATHITTHBIC ABICHI 6 ! 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoOMarHuTHas 4 bubnuorexa [{OK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

145




9 KJIACC
HauMeHoBaHMe Koan4yecTBO Yyacon
Ne JJIeKTpOHHbIe (LM (poBbIE)
pa3JiejioB H TeEM KonTpoJibubie IIpakTH4eckne
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NMporpamMmMbl padoThbI padoThbI
Paznen 1.Mexanuuyeckue siBJeHUs
MexaHn4deckoe Bu6 LOK
noNIMoTeKa
1.1 0
ABIDKCHHE H CHOCODRE 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMUCaHus
bu6mmoreka [JOK
1.2 B i
SAMOAIeHETRHE Teit 20 1 3 https://m.edsoo.ru/7f41a4a6
but6munoreka [JOK
1.
3 3aKOHEI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znen 2.Mexann4yeckne KoJe0aHusl M BOJTHbBI
21 MexaHn4deckue 7 3 bubnuoreka [JOK
' KoIe0aHus https://m.edso0.ru/7f41a4a6
99 MexaHW4eCKHE BOJTHEL. g 1 3 bubmuoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazjen 3.2/ieKTpoMarHuTHoOeE 10Jie M 3J1eKTPOMATHUTHBIE BOJIHBI
DIIEKTpOMarHMuTHOE Bu6 OK
31 o6 I 5 9 nomuoreka L]

QJICKTPOMArHuTHBIC

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



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

BOJIHBI

Hroro mo pasneny 6
Pa3nen 4.CBeToBBIC ABJICHUSA
41 3aKOoHBI 6 bu6moreka [JOK
' pacrnpoCTpaHEHHs CBETA https://m.edsoo.ru/7f41a4a6
4.9 JIMH3bI U ONITUYECKUE 6 bu6muoreka [JOK
' pUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bubmuoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5.KBaHTOBBIE SIBJIECHUSA
Ucnyckanne n
5.1 TIOTJIOIIEHHE CBETa 4 brbmorexa [IOK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CrtpoeHnie aTOMHOT0 6 bubnuorexa [[OK
' sypa https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
. bl
>3 FICPHEIC pearitn ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6.I1oBTOpPHUTENIBHO-00001IAI0IIIHIT MOTYJIb

6.1

[ToBTOpEHue
000011eHNe
coJiepaKaHus Kypca

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



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

¢dbusuku 3a 7-9 xacc

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

27







IHHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC

Ne

~

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa o
npupoze. SAsnenus
npuponsl. Puznueckue
SIBJICHUS

MexaHndeckue, TEIIOBEIC,
AIEKTPUYECKHE,
MAarHuTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHHS

®u3nuecKre BeIUYUHbBI U
UX U3MEpeHue

VYpok-uccienoBanue
"M3mepeHue TeMieparypbl
IIPY TIOMOIIH KHJIKOCTHOTO
TEPMOMETPA U IaTUUKA
TeMIiepaTypsl"”

Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKU
M3Y4aroT IPUPOAY.

Bbubnuorexa [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHAaYUYHBIN
METO/ ITO3HAHUA.
Onucanmne GuU3NIECKUX
SIBJIEHUU C IIOMOIIBIO
MoeeH

Ypok-uccienoBanue
"IIpoBepka runoTessl:
JANbHOCTH MOJETA IAPUKA,
MYIIEHHOTO
TOPU30HTAIBHO, TEM
0oJIbIIIEe, YEM OOJIBIIIE
BBICOTA ITyCcKa"

CrpoeHue BemiecTna.
OMBITEI, JOKA3bIBAIOIIUE
JUCKPETHOE CTPOEHUE
BelllecTBa

bu6nmmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHHE YaCTHIL
BeIlleCTBa

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienopanue
«OTBITH IO HAOJIIOICHUIO
TEIIJIOBOTO PACIIUPEHUS
ra3oB»

10

ArperaTHble COCTOSIHUS
BELIECTBA

11

Bzaumocss3p Mexay
CBOMCTBaMH BEIIECTB B

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a0378



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

Pa3HBIX arperaTHbIx
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOCHHOCTH
arperaTHbIX COCTOSIHHUI

BOJIbI
MexaHW4ecKoe IBMKEHHUE.

12 PaBHOMepHOE 1 bubmorexa [JOK

p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUKECHUE

13 CxopocTtb. EquHutibt bubmuoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
Pacder nytu u BpemeHuU bubnunoreka [IOK

14
NBIDKEHUSA https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH HHEPLIUY.

15 BzaumopeiicTBue Tenm Kak bubmuoreka IJOK
MpUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBH)KCHHUSI TEIT
[TnoTHOCTH BelecTBa.

16 PacueT maccel 1 06bemMa bubmmorexa LIOK

https://m.edsoo.ru/ff0a0fee
TeJa Mo ero MIOTHOCTU
JlaGopaTopHas pabora

17 | «Omnpenenenue MIOTHOCTH
TBEPIOTO TEa»

18 Pemienne 3agau mo reme Bbubnuoreka [JOK
"IInorHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c

19 | Cwuia kak XapakTepucTHKa



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

B3aumomencTeus tei. Cuiaa
ynpyroctu. 3akoH ['yka

JlaGopaTopHas pabora
«M3y4eHne 3aBUCUMOCTH

20 | pactsoxenus (nedopmarum)
MPY>KHUHBI OT TPHIIOKEHH O
CHJIBDY

91 SBnenue taroreuns. Cuna
TSKECTH
CBs13b MEXy cUIION

29 TSDKECTH M MacCoil Tefa. Bbubnuorexa [JOK
Bec Tena. Pemenue 3agau https://m.edsoo.ru/ff0al778
o teme "Cuna tskect"”

Cuiia TSDKECTH Ha IPYTUX
23 IUIaHETax Cbmnqecrl)(}l;l; bubmiorexa HOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKH TIIAHET
24 W3mepenue cui. bubmmoreka IIOK
JnHamomeTp https://m.edsoo.ru/ff0al8cc
Bbubnuorexa [JOK
25 Bec tena. HeBecomocTs
https://m.edsoo.ru/ff0al778
CioxeHue AByX CHII,

26 HaIIPaBJIEHHBIX 10 OJJHOU bubnnoreka LHOK
IPAMOM. https://m.edsoo.ru/ff0ala70
PaBHozeicTBYIOIIAs CHIT

97 Pernrenne 3ama4 mo reMe

"PaBHogelcTByOIIasA cUi1"



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

Tpenue CKoJbXEHUs U
TpeHue nokos. Tpenue B
IPUPOJIE U TEXHUKE

Bbubnunorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopHas pabora
«3y4eHne 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbKEHUS
OT CUJIBbI IaBJICHUS U
xapakrepa
COIPHKAaCAIOLTUXCS
MTOBEPXHOCTEN

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agaud na
onpeeIIcHue
PABHOJEHCTBYIOILEH CUJIBI

31

Pemenue 3agau no remam:
«Bec Temay, «I'paduyeckoe
n300paxeHue CU,
«Cunbiy,
«PaBHOAEUCTBYIONIAS CHUI»

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabora no
Temam: «MexaHu4ecKoe
IBIKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"padpuueckoe
M300paKEHHUE CUI»,
«Cuinb»

33

Hasnenue. CriocoObl
YMEHbILICHUS U

bubnuoreka IJOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

YBCINYCHHUA JaBJICHUA

JlaBneHnue rasa.
3aBHUCHUMOCTE JaBJICHUS

bu6nmoreka [JOK

34 raza or oob&Mma, https://m.edsoo.ru/ff0a2376
TEeMIEPaTyphl
Ilepenaua naBienus
35 TBEPABIMU TEJIAMH, bu6nuoreka [JOK
JKHUIKOCTSIMH U ra3aMu. https://m.edsoo.ru/ff0a25b0
3akon ITackamns
JlaBneHue B )KUJIKOCTH U
36 rase, BEI3BaHHOE bubmorexa HOK
o https://m.edsoo.ru/ff0a2718
JIEHCTBUEM CHUIIBI TSKECTH
Pemenne 3ama4d no teme
37 «JlaBrienue 1I3[ KUIKOCTH H bubmorexa [JOK
s https://m.edsoo.ru/ff0a2826
rase. 3axon Ilackansy
bu6mmoreka [JOK
38 Coo006
OODIHATOTIHCCA COCY P! https://m.edsoo.ru/ff0a2970
39 I'nnpasandeckuii mpecc bubmorexa IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopiiHeBon
KU IKOCTHEIM HAacocC
AtMocdepa 3emitn.
ITpyuuuHEI cyniecTBOBaHUSI
P vyHI bubmuoreka [JOK
41 BO3YIITHOW 000IOUKHI

3emiin. 3aBUCUMOCTE
aTMOC(EPHOTO JIaBJICHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

OT BBICOTBI Hal YPOBHEM

Mopst
42 Bec Bozyxa. bubnuoreka LHOK
ATMmocdepHoe naBiieHne https://m.edsoo.ru/ff0a2b5a
H3mepenne atMocdepHOro
43 aBHeII){I/ISI OneIT ber bubmorexa HOK
. ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBHCHMOCTb
44 aTMOC(EPHOT0 JIaBJICHUS bubnuoreka [JOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
Bbapomerp-anepou.
45 ATII)VIOC(I): Hoep aBJICHME Ha bubmmorexa LIOK
p a https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BHICOTAX
46 Pemrenue 3ama4 mo teme
"ATtmocepHoe naBneHue"
Jle¥icTBUE JKMAKOCTH U rasza
47 Ha MOTPY>KEHHOE B HUX bubmorexa HOK
Py https://m.edsoo.ru/ff0a3276
TEn0. ApXHUMe0Ba CHUiia
JlabopaTopHas pabora
«OnpeneneHue
48 BBIT:J'IKI/IBaIO el CHJIBI bubmorera [OK
. IUH ’ https://m.edsoo.ru/ff0a33fc
JEHUCTBYIOIIEH Ha TEO,
MOTPYKEHHOE B )KHUJIKOCTH)
49 JlaboparopHas pabora 1o bubnmoreka [JOK

TeMe «lccnemoBanue

https://m.edsoo.ru/ff0a3514



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

3aBHCUMOCTH BECA TeJIa B
BOze OT 00BéMa
HOTPY>KEHHOH B JKUJKOCTh
YaCcTH TeJIa»

50

IInaBanue Tein

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHas pabora
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYMPOBAHUE JIOAKU U
onpeesieHue €€
Ipy30M0bEMHOCTH"

52

Pemenue 3agau mo remam:
«IlnaBanue cynoB.
BosnyxormaBanue»,
«/laBneHue TBEPABIX TEN,
KUJKOCTEN U Ta30B»

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi pabora

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MouHocth. EquHune!
MOIITHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBanue
"PacuéTt MOIIHOCTH,
pa3BUBAaEMOM IIPU NOAbEME
1o JecTHuie"

56

HpOCTBIC MCXaHU3MBI.



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Prryar. PaBHOBecue cuit Ha
phluare

57

KonTponbsHas pabora 1o
TeMe «/laBiieHne TBEpIbIX
TeJ, JKUAKOCTEH U Ta30B) /
Bcepoccuiickas
poBepoyHas pabora

58

PesepBHblit ypok. Pabora c
TEKCTaMH 110 TEME
«JlaBrieHne TBEPIBIX TEI,
JKHIKOCTEHN U ra3oBy /
Bceepocculickas
mpoBepoyHas pabora

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuke, OBITY U
npupose. Jlaboparopuas
pabora «lccnenoBanue
YCIIOBUM paBHOBECHUS
pbIyara»

0.5

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3anau no reme
«YCII0BHS paBHOBECUS
pbIyaray

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koapdunuent nonesnoro
JNEUCTBUSI MEXaHHU3Ma.
JlaGoparopHas paboTa
«3mepenue KII/]
HAKJIOHHOW IIOCKOCTH»

0.5



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Penrenue 3amau no teme

62
"Pabora, mourHocts, KIT/"

bu6numoreka [JOK
https://m.edsoo.ru/ff0a4c48

MexaHnueckas SHeprusl.
63 | Kunermueckas u
MOTEHIMAIbHAs YHEPTUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHUS
MEXaHUYECKON SHEPTHU

bubmuoreka IJOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 110
TeMe "DKCIEePUMEHTAIBHOE
OIpeIeTICHUE H3MCHCHHUSI
65 KMHETUYECKOU U
MOTEHIIUAIBHON SHEPTUH
IIPY CKATHIBAHUU TeEJia 110
HaKJIOHHOM MIocKOCTH"

KonTponbnas padora no
66 TeMe «PaboTa 1 MOIIHOCTS.
DHeprus»

PesepBHrlit ypok. Pabora c
67 | TEKXCTaMH IO Teme
"MexaHnuyeckoe

nBIxeHue"

bub6nmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

PesepBHblit ypok. Pabora c
68 Tekcramu 1o TeMe "Padora.

MomnocTh. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

12



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

8 KUIIACC

Ne KosmnuecTBo yacoB
DJIeKTPOHHBIE
Hara uudgposbie
n | Temaypoka KonTpoJbHble IIpakTH4eckue
Bcero U3y4eHus o0pa3oBaTe/IbHbIE
/ padoTbI padoTbI
pecypcsl
n
OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO- 1 bu6mmoreka IIOK
KMHETUYECKON TEOPUH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIC TIOJTBEPKACHHS
Macca u pazmep aTOMOB U 1
MOJIEKYJI
Mognenu TBEpIOTO,
JKHJIKOT'O ¥ Ta3000pa3HOro 1 bubmrorexa [IOK
UJIKOTO U T HOT
. p https://m.edsoo.ru/ff0a540e
COCTOSIHUI1 BeIIecTBa
OOBbsicHEeHHE CBOMCTB
TBEPJIOTO, KUIKOTO U
ra3000pa3HOro COCTOSTHUI 1
BELIECTBA HA OCHOBE
MOJIO’KEHU N MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH
Kpucrannmnueckue u 1 bubnnoreka [IOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue U 1 bubmuoreka [JOK

KalnuJIsIpHOCTb.

https://m.edsoo.ru/ff0a5530



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

IToBepxHOCTHOE
HAaTAXCHUC

TennoBoe pacumpeHue u

bu6nmoreka [JOK

7
cxKarue https://m.edsoo.ru/ff0a5a26
Temneparypa. Cs3b

8 TeMIIepaTyphl CO
CKOPOCTBIO TETIOBOT'O
JIBHDKCHHSI YaCTHII
Buyrpennss sneprus.

9 CHZZE6I>I I/ISMGHGI:)HI/ISI bubmorexa [JOK

N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEHN dHEeprun
bubnuoreka IJOK
10 B erionepeaa
HAbL TEILTONEpeAaTH https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus
"IIpakTrueckoe

1 HCIOJIb30BAaHUE TEILJIOBBIX bub6mmoreka [JOK
CBOICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJIAX
sHeprocoepexeHus"

12 KonudecTBo TEmmoOTHI. bubmuoreka [JOK
Y aenbHas TEII0OEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIOBOTO

13 Oananca. TermiooOMeH 1 bubmorexa [JOK

) https://m.edsoo.ru/ff0a7088
TEIIJIOBOE PAaBHOBECHE
14 JlaGoparopHas paboTa bub6nuoreka [IOK

"UccnenoBanue BICHUA

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TEIJI000MEHA TIPH
CMEIIMBAaHUM XOJIOIHOU U
ropstaeit Boas!"

Pacuyer koiuuecTBa
TEIIOTEI, HEOOXOIUMOr 0

15 JUTsl HAarpeBaHUsI TeJla U
BBIJICTISIEMOT'0 UM TIPU
OXJIAK IEHUH
JlabopaTtopHas pabora
. bubnuoreka LIOK
16 "Onpenenenue yaenabHOU nbmmorexa L
OILTOEMKOCTH BelecTra" https://m.edsoo.ru/ff0aébb0
DHeprus TOIUINBA. Eub OK
17 VY nenpHas TemiaoTa ubsmorexa I
https://m.edsoo.ru/ff0a7b5a
CTOpaHus
ITmaBnenue u
OTBEpACBaHUE Byt OK
oTeKa
18 KPUCTAJUTMYECKUX TEI. uommoreka L1
v https://m.edsoo.ru/ff0a71d2
JeJIbHas TEII0Ta
IJIaBICHUS
JlabopaTopHas pabora
. buonuoreka LIOK
19 "Onpenenenue yaenabHOU nbmmorexa L
" https://m.edsoo.ru/ff0a72fe
TEIIOTHI IUIaBJIEHUS JIbAA
20 [TapoobOpa3zoBanue u bubnunoreka [IOK
KoHJIeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kumnenue. Y aenpHas bubnuoreka [JOK

TEIUI0Ta MapooOpa3oBaHUs

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Y KOHJICHCAIIHH.
3aBUCHUMOCTb TEMIIEPATYpPbl
KUTIEHHSI OT aTMOC(EpHOT0o
JIaBJICHUS

22

Bnaxnocts Bo3nyxa.
JlaGopaTopHas pabora
"Onpenenenue
OTHOCHUTENHHOW BIIAYKHOCTH
BO3IyXxa"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3aau Ha
OIIpEJCIICHUE BIa)KHOCTU
BO3YyXa

24

[puHmns paboTel
TEIJIOBBIX JIBUTATEJIEH.
[TapoBas TypOuHa.
JBurarenb BHYTPEHHETO
CrOpaHus

25

KII/I TerutoBoro
nsurarens. TernoBbie
JBUTATEIH U 3a11UTa
OKpY>Karolle cpeabl

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
[IpEBpALIECHUs JHEPTUU B
TEIUIOBBIX IIPOLECCAX

27

IToxroroBska k
KOHTPOJBHOM paboTe 1Mo

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

TeMme "TerioBbIe IBICHUS.

W3meHeHne arperaTHbIx
COCTOSHUM BemecTna"

28

KonTponbnas padora no

TeMme "TerIoBbIe IBICHUS.

N3MeHeHue arperaTHbixX
COCTOSIHMI BemiecTa"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpusarus Ten. [[sa
poJia IEKTPUIECKHIX
3apsiioB

30

Ypok-uccienoBanue
"DyeKTpu3anus Tel
WHIYKIUEH U IPU
CONPUKOCHOBEHHUH"

31

B3anmopeiictBue
3apsSKEHHBIX Tell. 3aKOH
Kynona

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTpUUYECKOE TOJIE.
HanpsixkeHHoCTh
AIIEKTPUYECKOrO I1OJIS.
[IpuHuun cyneprno3uuun
AIIEKTPUYECKUX TTOJIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocutenu 3neKTpuveckux
3apsA0B. DiIeMEHTapHbIH
3apsna. CtpoeHue aroMa

34

[IpoBomHMKY 1

bubmuoreka IJOK



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

TAAJICKTPUKH. 3aKOH
COXpaHEHUS
3JIEKTPUYECKOT 0 3apsiaa

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aay Ha
IIPUMEHEHUE CBOWCTB
AIIEKTPUYECKUX 3aPs/I0B

bub6nmoreka [JOK
https://m.edsoo.ru/ff0a90cc

36

DJIEKTPUYECKUI TOK,
YCJIOBUS €T0
CYILLIECTBOBAHUS.
Hcrounuku
AJIEKTPUYECKOT0 TOKa

bubnuoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

JleHicTBUS 3JIEKTPUYECKOTO
TOKa

bubnuoreka [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBanue
"JleiicTBUE
3JIEKTPUYECKOTr O MOJIs Ha
MPOBOJIHUKH U
JUAJIEKTPUKN"

39

DJIEKTPUYECKUI TOK B
METaJll1aX, XKUAKOCTAX U
razax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckas Lenb U eé
COCTaBHbIE YaCTU

41

Cuna toka. JlabopartopHast
pabora "M3zmepenue u
PETYIIMPOBAHKE CHITBI

0.5

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

TOKa"

42

DNEeKTpUUIECKOe
HanpspkeHue. BoapTMerp.
JlabopaTopHas pabora
"U3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bubmuoreka IJOK
https://m.edsoo.ru/ff0a9e14

43

ConpotuBieHue
IIPOBOJIHUKA. Y IEIIbHOE
COIIPOTHBIICHHUE BELIECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopHas paboTa
"3aBUCUMOCTD
3IEKTPUUYECKOTO
COIIPOTHBIICHUS
IIPOBOJHMKA OT €r0 JUIMHBI,
IUTOIIATU TTOIIEPEYHOr 0
cedeHus U marepuaia”

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akoH Oma
JUIsl yJacTKa Lenu

bu6numoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabora
"Uccnenosanue
3aBUCHUMOCTH CHJIBI TOKA,
UYILET0 Yepe3 pe3ucTop,
OT CONPOTHUBIICHUS
pe3ucTopa M HAMPSKCHUS
Ha pe3ucrope”

bu6numoreka [JOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarensHOE U
napajieIbHOEe COSAMHEHUS
MIPOBOJTHUKOB

48

JlabopaTopHas pabora
"IIpoBepka npasuiia
CJIO’KEHUS HAMPsHKEHU I
IIPU M1OCIIEA0BATEIBHOM
COETMHEHUH JIBYX
pe3ucTopon”

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTopHas pabora
"TIpoBepka mpaBuia ajst
CHWJIBI TOKA TIPH
napasuieIbHOM
COEIMHEHUH PE3UCTOPOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Penrenue 3amay Ha
npuMeHeHue 3akoHa Oma
VTS Pa3IMYHOTO
COCTMHECHHMS TIPOBOJHUKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

51

PaGora u mourHOCTH
AJIEKTPHYECKOT'O TOKA.
3akon J[>xoyns-Jlenma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTtopHas pabora
"Omnpenenenue paboTs U
MOIIIHOCTHU 3JIEKTPUYECKOT O
TOKa"

bubnuoreka IJOK
https://m.edsoo.ru/ff0ab3e0

53

DJIEKTPUYECKUE LIETIH U

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ab660



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

MOTpeOUTENN
AIEKTPUYECKON SHEPTUH B
obITy. Kopotkoe
3aMbIKaHUE

54

ITocTOsIHHBIE MarHUTHI, HX
B3aUMOJIENCTBUE

55

Ypok-uccienoBaHue
"U3ydenue nonei
MOCTOIHHBIX MAarHUTOB"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

56

Maruutaoe nosne.
MarsuTtHoe 1ojie 3eMJIM U
€ro 3HaUYCHHE JJIs KU3HU
Ha 3emie

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0acOba

57

ITonroroska K
KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpUIeCcKue
3apsbl. 3apsKEHHBIE TeIa
Y UX B3aUMOJICHCTBUS.
[TocTosiHHbIM
AJIEKTPUYECKUNA TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KonTtponbsnas pabora no
TeMme "DIIeKTpuYecKue
3apsibl. 3apsiKEHHBIC Tea
U X B3aUMOJCHCTBHUS.
ITocTostHHBIN
AJIEKTpUYECKHiA TOK" /
Bceepocculickas

bu6numoreka [JOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

MpoBepovHas paboTa

59

PesepBHblit ypok. Pabora c
TEKCTaMU 110 TEME
"TTocTostHHBIIH
3MEeKTpUUYECKHii TOK" /
Bcepoccuiickas
poBepoyHas pabora

bubmuoreka IJOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT DpcTena.
MaruutHoe nosne
JJEKTPUYECKOr 0 TOKA
MarHuTHOe nojie KaTylKu
C TOKOM

bu6nmmorekxa [JOK
https://m.edsoo.ru/ff0acld?

61

[IpnmeHeHne
3JIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabora "Uzyuyenue
NEUCTBUSI MATHUTHOT'O
TOJIs1 HA TIPOBOJAHUK C
TOKOM"

0.5

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DJIEKTPOABUTATEIb
MOCTOSTHHOT'O TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTaTeIe B
TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOPTE.
JlaGopaTopHas pabora
"KoHcTpyHnpoBaHue u

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

n3ydeHue paboThI
aeKTpoaBUrarens"

OmnbiTel Papajes. 3aKoH
63 | DJIEeKTPOMAarHUTHOM
uHaykuuu. [Ipasuno Jlenna

DIIeKTpOreHeparop.
Crnioco0OsbI onmy4yeHus

64 3JIEKTPUYECKON SHEPTUU.
DJIEKTPOCTaHIMHU Ha
B0O300HOBJISIEMBIX

HCTOYHHKAaX SHCPrun

ITonroroska k
65 KOHTPOJIbHOM paboTe 1o
Teme "DIeKTpUIEcKHe U

MarduTHbIE IBJIcHUS"

KonTponbnas pabora no
66 | Teme "DiEKTpUYECKUE U
MAarHuTHBIE IBJIcHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acbh14

PesepBHbIii ypok. Pabora ¢
67 TEKCTAMH 110 TEME
"TertoBrle ABIcHUA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

PesepBHblit ypok. Pabora ¢
68 TEKCTAMU 110 TEME

"MarauTtHsie SBiIeHUS"

OBIIEE KOJIUYECTBO
YACOB I10 [TPOTPAMME

68

145



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

9 KUIIACC

N KosunvecTBO 4acoB DJIeKTPOHHBbIE
°
Hdara uugposbie
n/ | Temaypoka KonTpoJbubie IIpakTH4eckue
Bcero H3y4eHust o0pa3oBaTe/bHbIE
I padoThI padoThbI
pecypcsbl
1 Mexanuueckoe IBUKECHHUE. 1
MarepuanbHas TOUKa
Cucrema orcyera. bubmoreka [JOK
2 OTHOCUTENBHOCTH 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO ABUKCHUS 4
PABHOMEDHOG bubmuoreka [JOK
3 p . 1 https://m.edsoo.ru/ff0ad19
NPSIMOIMHEWHOE JIBHYKEHUE N
Hepasnomepnoe
4 MPSIMOJIMHEWHOE JIBU)KEHUE. 1
CpenHsisi ¥ MTHOBEHHAs!
CKOPOCTh
[Ipsmonuneitnoe bubnuorexa LIOK
S) PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIDKEHUE. Y CKOpEHHUE 4
CkopocTh IPSIMOTHHEHHOTO
5 PaBHOYCKOPEHHOT'O 1
nsuxenus. ['paduk
CKOpOCTHU
7 JlaboparopHas pabora 1 1 bubnmorexa [JOK



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

"OnpeneneHne yCKOpeHuUs
TeJa MpU PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOU
IJI0CKOCTH"

https://m.edsoo.ru/ff0adbl
8

CBOOOIHOE ITaJCHUE TEIL.

8
Omnpithl ["anniest
PaBHOMEpHOE IBUYKEHUE 110
okpyxHoctu. [lepuon u bubnuorexka LIOK

9 4acToTa OOpaIeHHsI. https://m.edsoo.ru/ff0ael7
JluneitHas u yrioBas 6
CKOpOCTH

10 LlenTpocTpeMuTeNnbHOE
YCKOpEHHE
[TepBriii 3akoH HproTOHA. bubmorexa [OK

11 https://m.edsoo.ru/ff0ae61
Bexrop cuisl p
Bropoii 3akon HerotoHa. bubmorexa HOK

12 . https://m.edsoo.ru/ff0ae72
PaBHOnelcTBYIOIIASA CHITa a
Tperuii 3akoH HerotoHa bubmiorexa HOK

13 P ' https://m.edsoo.ru/ff0ae98
Cyneprno3unus Cui 5
Pemenune 3aga4 Ha bubmnoreka [IOK

14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hsrotona ¢

15 Cwuita ynpyroctu. 3aKoH bubmuorexa [{OK

I'ykxa

https://m.edsoo.ru/ff0aeca



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

N

16

Pemenne 3aJa4 110 TeM¢C

«Cuia ynpyroctu»
JlabGopaTopHas pabora bubamnoreka [IOK
17 «OrnpeseneHne )KeCcTKOCTH https://m.edsoo.ru/ff0aee2
TP YKHHBI» 8
bubmuoreka [IOK
18 Cuna tpenus https://m.edsoo.ru/ff0af73
8
Pemenue 3agau nmo reme bubmorexa [IOK
19 https://m.edsoo.ru/ff0afa2
«Cwuna TpeHus» 6
JlabGopaTopHas pabora
"Orpe eerie bubnmnoreka [HOK
20 p https://m.edsoo.ru/ff0af8b
ko3 urmeHTa TpeHus o
CKOJTBKEeHHS " -
Pemenue 3amgau o reme bubmmoreka [[OK
21 "3axkonbl HetoToHa. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuina TpeHus” €
Cuia TSKECTH U 3aKOH
BCEMUPHOTI'0 TATOTCHUS bubmmorera [IOK
22 P ) https://m.edsoo.ru/ff0afo4
VYckopenue cBOOOTHOTO 4
MaJICHUS B
VYpok-koHpepeHuus
23 "JIBU>KEHUE TEN BOKPYT

T'paBUTAalMOHHOI'O IEHTPA



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

(Conneunas cucrema).
lanaxtukn"

Pemenue 3agad mo teme

24 "Cuia TSKECTH U 3aKOH bubmmorexa LIOK
| https://m.edsoo.ru/ff0af5f8
BCEMUPHOT'O TATOTEHUS
[lepBas kocMuueckas bubnmnoreka LIOK
25 ckopoctb. HeBecomocTh u https://m.edsoo.ru/ff0af33
HEPErPy3Ku C
PaBHOBeCcHe MaTepuaibHOIN
TOYKH. AOCOIIOTHO TBEPIOE
. but6munoreka [JOK
26 Teo. PaBHOBeC,I./Ie TprHOFO https://m.edsoo.ru/ff0afe3
TeNa ¢ 3aKperIEHHON 0ChIO 5
BpaleHus. MOMEHT CHITBI. a
LlenTp TsxecTn
PaBHOBECHE MaTepUATBHON
TOYKU. AOGCOTIOTHO TBEPI0E
97 teno. PaBHoBecue TBEpIOTO
TeJa C 3aKPeryIEHHOI 0ChbI0
BpaieHus. MOMEHT CUJIBL.
LleHTp TsKECTH
Pemenue 3agad mo teme Bbub6munoreka [JOK
28 "MowmeHT citbl. LleHTp https://m.edsoo.ru/ff0b02b
TsoKeCTH" 4
[ToaroroBka kK KOHTPOIHHOM bubmuorexa [{OK
29 paborte o Teme https://m.edsoo.ru/ffob040

"MexaHn4ecKkoe IBUKEHUE.

8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408

BsanmoneiictBue Ten"

Kontponbnas pabora no
TeMme "MexaHnueckoe

bu6mmoreka [{OK

30 . https://m.edsoo.ru/ff0b06e
nBmkeHue. Bzaumonencreue c
Ten" -
Nmnynsc Tena. MMiynse

bu6maunoreka [JOK

CHJIBL. 3aKOH COXPaHCHHS

31 https://m.edsoo.ru/ffob07f
UMITyJbCa. YIIPYroe u a
HEYIpyroe B3auMoJieiicTBHE B
Pemenue 3amad mo reme bubmuoreka [JOK

32 "3aKOH COXpaHEHHUs https://m.edsoo.ru/ffob096
uMnysabca" c
VYpok-koHpepeHuus

33 "PeakTHBHOE JIBIDKCHUE B
IpUpOJIE U TEXHUKE"
Mexanunueckas pabora u bubmiorexa HOK

34 https://m.edsoo.ru/ffOb0a8
MOIITHOCTh 4

bu6mmoreka [JOK

Pabota critbl TSHKECTH, CHITBI

35 https://m.edsoo.ru/ff0b0db
YIIPYTOCTH U CUJIBI TPEHUS 3
JlaGopaTopHas pabora
«Omnpenenenne pabOThI CUITBI

36 TPEHHUsI IPU PABHOMEPHOM

JBUKEHUHU TEJIa 110
TOPU30HTATBHON
MTOBEPXHOCTU»



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

CBs13b DHEPTUU U PaOOTHI.

37
[TorenumanpHas sHEpPIrUs
Kunerndeckas aHeprus. bubmoteka [JOK

38 Teopema 0 KHHETHYECKOM https://m.edsoo.ru/ff0b0c3
SHEpruu 2

39 3aKOH COXpaHEHHUs SHEPIrun
B MEXaHUKE
JlaGoparopHas paboTa bubmmnoreka LIOK

40 «3y4eHune 3aKkoHa https://m.edsoo.ru/ff0b12f
COXPAHCHUS YHEPTUI e

bu6mmoreka [{JOK

KosebarenpHO€E IBUXEHUE U

41 https://m.edsoo.ru/ffob185
€r0 XapaKTePUCTUKU 8
3aryxarouue KoineOaHus. bub6munoreka [JOK

42 BoinyxaeHHble KosieOaHusl. https://m.edsoo.ru/ffob20f
Pe3onanc 0

43 MaremaTuyeckuii u
NPYXKUHHBINA MasTHUKU
Ypok-uccienoBanue

bub6maunoreka [JOK

«3aBUCUMOCTh TIEpUOAA

44 . https://m.edsoo.ru/ff0b197
KOJIe0aHM# OT KECTKOCTH .
HNPYKUHBI 1 MacChl Ipy3a» -

45 [IpeBpanienue 3Hepruu npu
MEXaHHYECKUX KOJIeOaHUIX

46 JlabopaTtopHas pabora bubnuoreka [JOK

((OHpeIICJ'ICHI/IC 4acCTOThI U

https://m.edsoo.ru/ff0blae



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

47

nepuoja Koiaeoanumit [¢

NPY>KUHHOT'O MassTHUKa)

JlaGopaTopHas pabora

«IIpoBepka HE3aBUCHUMOCTH bubnmnoreka LIOK

nepuoja KonebaHuii rpysa,
HOJBEIICHHOIO K HUTHU, OT
Macchl Ipy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHn4decKne BOITHBI.
CBolicTBa MEXaHHUYECKUX
BOJIH. [IponosibHbIe 1
TOTIEPEYHBIC BOJIHBI

bu6nunoreka [JOK
https://m.edsoo.ru/ff0b21f
e

49

Ypok-koHbepeHus
"MexaHn4ecKue BOJHEI B
TBEPIOM TeEIIE.
CelicMuyecKre BOJTHBI"

50

3Byk. Pacnipoctpanenue u
OTpaXKCHHE 3BYyKa

51

VYpok-uccienoBanue
"HaOmnroieHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKHUI
pPE30HAHC

53

VYpok-koHpepeHuus
"V apTpa3Byk U HHPPA3BYK B
IpUpoJIE U TEXHHUKE"

bubmuorexa [IOK
https://m.edsoo.ru/ff0b23c
a



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJIbHOI
paborte 1o Teme "3aKOHbI

bub6mumoreka [{OK

54 https://m.edsoo.ru/ff0b25f
coxpaHeHus. MexaHudeckue 0
KoJIeOaHUs U BOJHBI" -
KonTponbnas pabora mo
55 TeMe "3aKOHbI COXpaHEHUS.
MexaHnuueckue KojaeOaHust U
BOJIHBI"
bubmnorexa [IOK
DIIEKTPOMArHUTHOE TOJIe.
56 https://m.edsoo.ru/ffOb2ab
DNEeKTPOMArHUTHHIE BOJTHBI o
CaoiicTBa
57
AIEKTPOMArHUTHBIX BOJH
VYpok-koHpepenuus "kana
3JIEKTPOMATHUTHBIX BOJIH. bubnmnorexa [JOK
58 Ucnonb3oBanue https://m.edsoo.ru/ffOb2fe
AJIEKTPOMATHUTHBIX BOJH 6
IJIA COTOBOU CBsI3U"
Ypok-uccienopanue
"U3yueHne CBONCTB bubnmnorexa [JOK
59 3JIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
IIOMOIIBI0 MOOHIBEHOTO c
tenedona"
Pemrenue 3agaud Ha
50 OTIpe/IeTICHUE YaCTOThI U

JJINHBI 3HGKTpOMaFHHTHOﬁ
BOJIHBI



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

DJIeKTpOMarHuTHasi Ipupoa bubmoreka [[OK
61 cBera. CKOpOCTh CBETA. https://m.edsoo.ru/ffOb31d
BonHoBbIe cBOMCTBA CBETA 0
Hcrounuku cBera.
[IpssmonuHeitHOEe bubmorexa [TOK
62 https://m.edsoo.ru/ff0b365
pacrpocTpaHeHHe CBETA. 3
3armenus Connua u JIyHsl B
3aK0H OTpakKeHHS CBETA.
3epkaia. Pemenue 3aiay Ha bubmoreia HOK
63 https://m.edsoo.ru/ff0b38c
IIpUMEHEHNE 3aKOHA 4
OTPaKCHHUS CBETa
[Ipenomnenue cBeta. 3aKoH bubmorera IOK
64 https://m.edsoo.ru/ffOb3ae
MIPEIIOMJICHUS CBETA 3
[TotHOE BHYTpEHHEE
OTpaKEHUE CBETA. bubnmnoreka [IOK
65 Hcnonb3oBanue moiHOro https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPAYKEHUS B c
ONTHYECKHX CBETOBOJAX
JlaGopaTopHas pabora
"UccnenoBanue
66 3aBUCHMOCTH yTJIa
MIPEJIOMIICHUST CBETOBOT'O
Jy4a OT yrJia aJieHus Ha
rpaHuue "Bo3ayx-cTexsio""
67 Ypok-koH(pepeHIHsI

" cnonbp30BaHUE MTOJIHOTO



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

BHYTPEHHETO OTPAKEHUS:
CBETOBOJIEIL,
ONITUKOBOJIOKOHHAS CBSI3b"

JIuusel. OnTrnyeckas cuiia

bubmuorexa [IOK

68 https://m.edsoo.ru/ffOb3f2
JIUH3BI
c
. bu6mmoreka [{OK
[Toctpoenue nzobpaxeHuii B
69 https://m.edsoo.ru/ff0b444
JTUH3aX
a
JlaGopaTtopHas pabora
"Omnpenenenue GOKyCHOTO bubmorexa [IOK
70 Y . https://m.edsoo.ru/ff0b420
pPacCcTOSTHUS M ONTHYECKON 5
CHJIBI coOMparomen TUH3b" B
Ypok-koHpepeHuus bubnmnoreka [HOK
71 "OnTruyeckue JMH30BbIC https://m.edsoo.ru/ff0c0a7
npubopsr” e
bub6mumoreka [{OK
I'na3 kak ontuueckas
72 https://m.edsoo.ru/ffob468
cucremMa. 3peHue 4
VYpok-koHpepeHuus
73 "JlecdexTrl 3penns. Kak
COXpPaHUTH 3peHue"
Paznoxxenue 6enoro ceera B
bu6mmoreka [JOK
criektp. OnbiTel HeloTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnoxeHue crieKTpanbHbIX c
nBeToB. [lucnepcus ceeta -
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IPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA30BATEJBHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC

Kon nposepsiemoro

IIpoBepsiemble mpeaMeTHBIE Pe3yJIbTAThl OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM POrPaMMBbI

pe3yJbTaTta OCHOBHOTI'0 00111€r0 00pa3oBaHus
1.1 HCIIOIb30BaTh U3YUYCHHBIEC MTOHATHUSA
12 pa3nuyath SIBICHUS MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX
' NaHHOE (pU3HUIECKOe SIBJICHHE
pacro3HaBaTh MPOSBICHUE H3YUYEHHBIX (U3MUYECKUX SBJICHHNA B OKPYXKAlOIIeM MHUPE, B TOM YHCIE
1.3 bu3ndecKue sIBJICHUS B MPHUPOJE, NTPU ITOM NMEPEBOAUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) PU3NYECKUX SBICHUI
OIKCHIBaTh M3yYEHHBIC CBOWMCTBA TeN U (U3WYECKUE SIBICHUS, UCTONB3Yd (pU3MUecKue BETHUUHBI, TIPU
14 OMKCAaHUU TMPaBUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJNBb3YEMbIX BEJIWYUH, UX OOO3HAUEHHUS U
' eMHUIBI (PU3WYECKUX BEIMYMH, HAXOAUTh (DOPMYITBI, CBS3BIBAIOIINAC JAaHHYIO (PU3NUYCCKYIO BEIIHMUUHY C
JIPYTUMU BeJTMYUHAMH, CTPOUTH I'PaUKN H3ydeHHBIX 3aBUCUMOCTEN (DU3HUSCKUX BEIIMINH
15 XapaKkTepu30BaTh CBOWCTBA Tel, (hU3MUECKUe SBICHUS U MPOLECCHI, UCIONb3Yys U3yYEeHHBIE 3aKOHBI, PU
' 9TOM JIaBaTh CJIOBECHYIO (hOPMYIHPOBKY 3aKOHA U 3alMCBIBATh €T0 MATEMAaTHYECKOE BBIPAKEHHUE
OOBSICHATh (DU3MYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTYyaluit
16 MPAKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH

o0BsicHeHHE U3 | — 2 JJOTMYEeCKUX IIaroB ¢ Onopoi Ha 1 — 2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SBIICHUM,
(bU3UYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH




1.7

pemaTh pacuéTHble 3a1a4u B 1 — 2 neiicTBUs, UCTIONB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOLINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a yCJIOBHUS 3a/1auM 3alKChIBaTh KPATKOE YCIOBUE, NOACTABIATh (U3NUECKHE
BEIMYMHBI B (OPMYJbl U NIPOBOAUTH PAcu€Thl, HAXOAWUTH CIPABOYHbBIC JAHHbIE, HEOOXOIUMBbIE IS

peIICHUA 3a/1a4, OUCHHUBATH PCAITMCTUIHOCTD HOJ'Iy‘IGHHOﬁ (I)HSPI‘IGCKOP'I BECJINYHNHBI

1.8

pacrio3HaBaThb HpO6J’I€MBI, KOTOPBIC MOXHO PCHINTHL IMPU NOMOINH (1)I/ISI/I‘IGCKI/IX MECTOJO0B, B OIIMCAaHHUH
HCCIICAOBAaHUA BBIACIIATL ITPOBECPACMOC IPCAIIOIOKCHUC (FI/IHOTGSY), pas3indaTb WU HHTCPIPCTHPOBATDH
HOqueHHBIﬁ PE3YIIbTAT, HAXOJUTH OIIIMOKM B XOJI€ OIlbITa, A€JIaTb BBIBOJABI 11O €0 pE3yJibTaTaM

1.9

OPOBOAUTH OMBITHI MO HAOMIONEHUI0 (PU3MYECKUX SIBICHUNW WM  (U3MYECKUX CBOWCTB  TeIN:
dbopMynupOBaTH IPOBEPSEMbIC MTPEANONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAIOKEHHOT0 000py10BaHUS,
3aIMChIBaTh X0l OMbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBIMIONHATH MPSIMbIE U3MEPEHHsI C UCIOJIb30BAHUEM AHAIOTOBBIX U HHU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NoKa3aHusi IpuOOPOB C YUETOM 3a1aHHOI a0CONIOTHOMN MOTPEITHOCTH U3MEPEHHIA

1.11

MPOBOJIUTH HCCIIEIOBAHUE 3aBHUCUMOCTH OJHOW (PM3WYECKOW BEIUYMHBI OT JPYrOd C HCIOIH30BAHHEM
OpsIMBIX M3MEPEHH, yJyacTBOBAaTh B IUIAHUPOBAHUM Y4YEOHOTO HCCIEIOBAaHUS, COOMpATh YCTAaHOBKY M
BBIMIONHATh HW3MEPEHMs], CIeAys TMPEeAToKEHHOMY IUIaHy, (UKCHUpOBaTh pe3yabTaThl MOIYYEHHOMN
3aBUCHUMOCTH ()M3MYECKUX BEIUYHMH B BHJE NMPEAJIOKEHHBIX TaOMUIl U TpaduKOB, JENIaTh BBIBOABI IO
pe3yabTaTam HcCaeI0BaHus

1.12

MMPOBOAUTL KOCBCHHBIC HU3MCPCHUSA (I)I/ISI/I‘IGCKI/IX BCJIIMYNH, CIICAYA npez[nomeHHoﬁ HHCTPYKIMU: TIpU
BBIINIOJIHCHUH I/I3MepeHHﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BbBIYHCIIATH 3HAYCHUC HCKOMOM

BCJIMYNHBI

1.13

co0JIr01aTh MpaBUjIa TEXHUKN 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM

1.14

yKa3bIBaTh MPHUHIMIBI JCHCTBUS NMPUOOPOB M TEXHUYECKHUX YCTPOWCTB, XapaKTEpU30BaTh IPHUHIIMIIBI
JeWCTBUS N3YYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOMCTB C MOMOIIBIO UX ONMUCAHMS, UCTIOIb3Ys 3HAHUS

0 CBOICTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUI U HCO6XOI[I/IMLIG (I)I/I3I/I‘-ICCKI/I€ 3dKOHBI U 3aKOHOMCPHOCTU

1.15

NPUBOJIUTH PUMEPHI (HAXOIUTh HH(POPMAIMIO O MTPUMEPax) MPAKTHUECKOT0 UCIOIb30BaHUs (PU3NIECKUX




3HAHWA B TOBCEIHEBHOM KH3HU JUIs oOecrieueHus Oe30macHOCTH MpH oOpallleHud ¢ mpudopamu U
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3/I0POBBS U COOMIOIEHUSI HOPM IKOJIOTMUECKOT0 MOBEICHUS B
OKpY>Kalolleu cpene

1.16

OCYIICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaL[I/II/I B CCTHU I/IHTepHCT B COOTBCTCTBHUU C 3adaHHBIM
INOUCKOBBIM 3aIllpOCOM, Ha OCHOBC HUMCIHOIIHNXCHA 3HAaHUU U HYTeM CpaBHCHH PA3JIMYHBIX HCTOYHUKOB
BBIACIIATH I/IH(bOpMaI_[I/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘IHBOﬁ WJIM MOXKET OBITh HeﬂOCTOBepHOﬁ

1.17

UCTIOJIb30BaTh TPU BBINOJHEHWH YYEOHBIX 3aJaHWi HAyYHOIOMYISAPHYIO JIUTEpaTypy (QHU3HUEcKoro
COJIEpKaHus, CIIPAaBOYHbIE MaTEpUabl, pecypchl ceTu MHTepHeT, BIaseTs NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, peoOpa3zoBaHus HHPOPMALIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

co3aBaThb COGCTBGHHBIG KpaTKUC IMUCBMCHHBIC U YCTHBIC COOGIJ_ICHI/ISI Ha OCHOBE 2 — 3 HCTOYHHUKOB
uH(popManuu (PU3NYECKOr0 CONEp)KaHUs, B TOM YHKCIE NYOIMYHO JenaTh KpaTKhe COOOIICHUS O
pe3yapTaTax MPOEKTOB MM Y4EOHBIX HCCIENOBAHUN, MPU ATOM TPAMOTHO HCIIOJIB30BAaTh W3YYCHHBIN
MOHATUHHBIN anmapar Kypca GU3MKH, COMPOBOXKAAThH BBICTYIIJICHHUE TTPE3CHTAIUEH

1.19

IIpU BBINTOJIHCHUU y‘le6HBIX IIPOCKTOB U HCCIeI0BaHUMN pacnupeaciiaTb 00SI3aHHOCTH B rpymnmc B
COOTBCTCTBHMH C IIOCTABJICHHBIMH 3aJadaMH, CJICAHUTHb 3a BBIIIOJHCHHMCM IlJIaHa HeﬁCTBHﬁ, aICKBATHO
OLCHHUBATH COOCTBEHHBIH BKJIaad B  ACATCIBHOCTH TI'PYIIIbI, BBICTpaWBaTb KOMMYHHUKAaTHUBHOC

B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAFOIINX

8 KUIACC

Koa nposepsiemoro

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM 06pa30BaTeJ’leOI7I IporpaMmMmal

pesyJjbTara OCHOBHOT0 00111er0 00pa3oBaHus
11 WCIIOJIB30BaTh TTOHATHUS
1.2 pa3iuyaTh SBIEHUS MO OMUCAHHWIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX




JaHHOC (bl/ISI/I‘-IeCKOC SABJICHHUC

1.3

pacro3HaBaTh NPOSBICHUE H3YYCHHBIX (PU3MYECKUX SBICHUN B OKPYKAIOIIEM MHpPE, B TOM YHCIE
¢usnveckue sSBICHHUS B MPUPOAE, NPHU 3TOM IEPEBOJAMTH NMPAKTUUYECKYIO 337ady B Y4eOHYIO, BBIICIATH

CYIIECTBEHHbBIE CBOWMCTBA (TIPU3HAKHU) (PU3UUECCKHX SIBICHUI

14

OIKCHIBaTh M3YYECHHbIE CBONCTBA Tel W (U3NYECKUE SBIICHUS, UCIONB3YS (PU3NYECKHE BEITUYMHBI, MPHU
OIMCAaHUU IPABUJIBHO TPAKTOBATh (PU3UUECKUM CMBICI UCIOIb3YEMBIX BEJIWYUH, 0003HAUEHUS U €AUHUILIBI
¢u3NYeCKUX BETUYMH, HAXOJUTHh (POPMYIIbI, CBS3BIBAIOLINE JNAHHYIO (DPU3UYECKYIO BEIMYUHY C JAPYTUMH
BEJIMYMHAMU, CTPOUTH I'Pa)uKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETHUUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHHUS W TMPOIECCHI, UCIONb3Yys] U3YYCHHBIE 3aKOHBI, MPHU
3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMKCHIBATH €70 MATEMATHYECKOE BHIPAKCHHE

1.6

OOBSICHATH (PU3MUECKHE IPOIECCHl U CBOWCTBA TeJl, B TOM 4YHCIE€ MU B KOHTEKCTE CHUTYyalllil MpaKkTHUKO-
OPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPHYUHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTH OObscHeHHE u3 1 — 2
JIOTMYECKHX IIaroB ¢ MOMOIIBI0 1 — 2 U3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUN, (PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTU

1.7

pemarh pacy€THbIC 3a1a4u B 2 — 3 IEHCTBHS, UCIIONIB3YS 3aKOHBI U ()OPMYIIbI, CBSA3BIBAIONINE (DHU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/la4yd 3allHMChIBaTh KPAaTKOE YCJIOBHUE, BBISIBIATH HEAOCTATOK
JAHHBIX JJIs PEUICHUS 3a/1a4M, BEIOUpATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE ISl €€ pelIeHus, IPOBOIUTh
pacuéThl U CpaBHUBATH MOTYYEHHOE 3HaUCHUE (PU3MUECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacriozHaBaThb HpO6JIeMI>I, KOTOpPBIC MOXHO PCHIMTHL IMIPU ITOMOIIU (1)I/I3I/I‘IGCKI/IX MCTOH OB, HCIIOJIb3YyA
OIMMCAaHUC HCCIICAOBAHUA, BBIACIATH HMPOBCPACMOC MNPCAIIOIOXKCHUC, OUCHHUBATHL MNPABUIJIBHOCTH IOPsSAAKa

MMPOBCACHUA UCCIICNOBAHUS, NCJIATH BBIBOAbI

1.9

MIPOBOJIUTH OIIBITHI 110 HAOIOICHUIO (PU3UYCCKUX SBJICHUN WM (PU3NICCKIX CBOMCTB Tell: (hOPMYITHPOBATH
MIpOBEpsIEMbIC MPEAMOIOKEHHS, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOTO 00OPYIOBAHMSI, OMUCKIBATH X0
OMBITa U (HOPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJHATL IPAMBIC HM3MCPCHUSA C HCIIOJIB30BAHHUEM AHAJIOIOBBIX HpI/I60pOB U JaTYHUKOB (1)I/ISI/I‘~IGCKI/IX




BCJIMYNH, CPABHHUBATL PC3YJIbTATHI I/ISMepCHI/Iﬁ C y‘{éTOM 3aJJaHHOMI a0COIIFOTHOM TIOIrpCIIHOCTU

1.11

MIPOBOAUTH HCCJEIOBAaHUE 3aBUCUMOCTU OAHOM (DU3UYECKON BEIMYMHBI OT APYroil C HMCHOIb30BAHHEM
MPSIMBIX U3MEPEHUN: IUIAHUPOBATh MCCIEA0BAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIEays
IPEUIOKEHHOMY IIJIaHy, (PUKCUPOBATh PE3YNIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUIE TaOIUI] U rpauKoOB,

ACJIaTh BBIBOJLI ITO PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IMpOBOAUTL KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH: IIIAHUPOBATH H3MCPCHUA, CO6I/IpaTI)

OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICIYSI HpeI[J'IO)KeHHOI\/JI HUHCTPYKI WU, U BBIYUCIATH 3HAYCHUC BCIIMYNHBI

1.13

co0JIr0/1aTh IpaBHJia TEXHUKU O€30IMacCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI AEUCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUUYECKHX YCTPOICTB C OMOpPOM Ha HX
OIIMCAHUSA, HUCHOJNB3Yysd 3HAHUA O CBOWCTBAX (U3MUECKUX SABICHUM M HeoOXoAuMble (u3HuecKue
3aKOHOMEPHOCTHU

1.15

pacno3dHaBaThb NPOCTbIC TEXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pBI o CXEeMaM U CXEMATHUYHBIM
PUCYHKaM, COCTABJIATH CXEMBI DJICKTPUYCCKHUX ueneﬁ C MMOCJICAOBATCIIbHBIM U IapaljICJIbHBIM COCANHCHUEM
OJICMCHTOB, pa3jindas YCIIOBHBIC 0003HAYEHUS JICMEHTOB OJICKTPHUYCCKUX merei

1.16

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(POPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO MCIOIb30BaHUS (PU3UIECKUX
3HAaHUW B TOBCEAHEBHOM >KH3HU s obOecriedeHus Oe30MacHOCTH NpH OOpalleHHH C NpudopamMu |
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHMSI 3JJOPOBbS U COOJIIOICHUS HOPM SKOJIOTMYECKOro MOBEACHUS B
OKpY’Kalolllen cpene

1.17

OCYLIECTBIATh MOUCK MH(pOpMaLUU (PU3HUECKOro coiepxaHus B ceTd MHTepHeT, Ha OCHOBE MMEIOIIUXCS
3HaHUN M MyTEM CPAaBHEHUS JONOIHMUTENBHBIX MCTOYHHUKOB BBIIENATH MH(OPMALMIO, KOTOpas SIBIISETCS
MIPOTUBOPEUUBON MM MOXKET OBITH HEJOCTOBEPHOM

1.18

UCIIONB30BaTh MPH BBHIMOJIHEHWH YUEOHBIX 3aJaHUN HAyYHO-TIONYJISPHYIO JUTEpaTtypy (GU3HUECKOro
CoJlep>KaHusl, CIPAaBOYHBbIE Marepuaibl, pecypchl cetn MHTepHET; BiaieTh NMpuéMaMu KOHCIEKTHPOBAHUS
TEKCTa, MpeodpazoBaHust HHOOPMAITHN U3 OAHON 3HAKOBOH CHCTEMBI B IPYTYIO




1.19

co3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE W KpaTKHE YCTHbIE cooOmeHus, 0000mas uHpopMalMio U3
HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO CO/AEPKAHUs, B TOM YHCIe MYyOIMYHO MPEACTABIATH Pe3ybTaThl
IIPOEKTHOM MJIM HCCIIEOBAaTEIbCKON JEATEIBHOCTH, INPU 3TOM TIPaMOTHO HCIOJIb30BaTh HW3Y4YECHHBIN
MOHSITUMHBIN anmapar Kypca (pU3uKu, CONPOBOXK/IaTh BBHICTYIUIEHHE MTPE3eHTaIeH

1.20

IIPpH BBIIIOJTHCHHUU y‘le6HLIX IIPOCKTOB U HCCIeI0BaHUMI (I)I/I3I/I‘-IeCKI/IX MponeCCoB pacupCaCiIsATb 00SI3aHHOCTH
B Ipynri€ B COOTBETCTBHH C IMOCTABJICHHBIMU 3aaadaMu, CIICAUTL 3d BBIIIOJIHCHHUCM IlJIaHA ,Z[eflCTBI/Iﬁ n
KOPPCKTUPOBATH €ro, aACKBAaTHO OLICHUBATbH COOCTBEHHBIH BKJIaa B ACATCIIBHOCTL I'PYIIIIbI, BBICTpAaWBATh

KOMMYHUKATHBHOC BSaHMOI[efICTBI/Ie, MMPOABJIAA TOTOBHOCTH PaspeilaThb KOH(l)J'H/IKTI)I

9 KUIIACC

Koa nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAThI 0CBOCHUS OCHOBHOM 06pa30BaTe.]'le0ﬁ NnmporpaMmal

pe3yJabTaTa OCHOBHOTI'0 00111€r0 00pa3oBaHUs
1.1 HCIIOJIb30BaTh U3YUYECHHBIC MTOHATHUS
12 pa3nuuaTh SIBJICHUS [0 OMUCAHHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JE€MOHCTPUPYIOIINX
' NaHHOE (PU3MYECKOE SBJICHHE
pacro3HaBaTh MPOSIBICHUE HM3YyYEHHBIX (DU3MUECKHUX SIBICHUH B OKPYXKAIOIIEM MHpPE, B TOM YHUCIE
1.3 dbuznueckue SBICHUS B MPHUPOJE, IPH ITOM NEPEBOANTH MPAKTUYECKYIO 3a7auy B Yu4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH ) (U3UYECCKUX SBICHHUI
OIKCHIBaTh U3YUYEHHBIC CBOWCTBA Tel M (DU3MUYECKUE SIBIICHUS, UCTIONB3YsI (U3NUYECKUE BEIMYUHBI, TPU
14 OMHUCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MYECKHUI CMBICT HUCHONB3YEMBIX BEIUYUH, OOO3HAUCHUS U
' eIMHUIIBI (PU3NYECKUX BEIMYHMH, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIIMYUHY C
JIPYTUMU BETUYMHAMU, CTPOUTH TPaQUKU U3yYEHHBIX 3aBUCUMOCTEHN (DU3UIECKUX BEITMYUH
15 XapaKkTepr30BaTh CBOMCTBA Tell, (PU3NUECKUE SBJICHHS U MPOIECCHI, UCMONb3Ys U3yUYeHHBIC 3aKOHBI, TPU




OTOM NaBaThb CJIOBCCHYIO q)OpMyJ'II/IPOBKy 3dKOHA M 3allMCbIBATh €0 MAaTCMATUYICCKOC BBIPAKCHUC

1.6

OOBSICHATH (pU3MUECKHUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYyalud MPaKTUKO-
OPHEHTUPOBAHHOT'O XapaKTepa: BBIABIATh MPHUYUHHO-CIEICTBEHHbBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOrMYecKUX MAaroB C MOMOILBIO 2 — 3 U3YUYEHHBIX CBOMCTBA (PU3UUECKUX SABICHHUM, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

1.7

pemiarh pacuéTHble 3a7a4yd (ONUpAOIIMECs Ha CUCTEMY M3 2 — 3 ypaBHEHMIil), UCIOJb3YS 3aKOHBI U
dbopmyiibl, cBs3bIBaoIIMe (pU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajIM3a YCJIOBHS 3aJa4yH 3alMChIBATh
KpaTKOe YCJIOBHUE, BBIABIATH HEJOCTAIOIINE WM U30BITOYHBIC JAaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBL,
HEOOXOIUMBIE JUIsl peILIeHHs], IPOBOIUTH PpacuéThl U OLEHUBATh PEAMCTUYHOCTh MOTYYEHHOr0 3HaYeHUs
(U3UIECKON BEITMYUHBI

1.8

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIC MOXHO pPCHINTL IIpHU IMOMOIIA (I)I/I3I/I‘-ICCKI/IX METOHOB, HCIIOJIB3YA
OIMMCAHUC HCCIICAOBAHMA, BBIACIATL IIPOBCPACMOC IIPCAIIOJIO0KCHUC, OLCHUBATL ITPABHUJIBHOCTL ITIOPAJIKA
MPOBECACHUA UCCIICAOBAHNA, NC€JIaTh BBIBOJbI, MHTCPIIPECTUPOBATE PEC3YJIbTAThI HEI6J'IIO,Z[€HPII>1 " OIIBITOB

1.9

OPOBOAUTH ONBITHl 1O HAOMIOACHUIO (U3MYECKUX SBICHUN UMM (PU3MYECKUX CBOKCTB TeI:
CaMOCTOSITENIbHO COOMPAaTh YCTAHOBKY U3 U30BITOYHOTO HaOOpa 000pyAOBaHMsI, OMUCHIBATH XOJI OMbBITA U
€ro pe3ynbTaThl, HOPMYIHPOBATH BHIBOJIbI

1.10

MPOBOJIUTH MPU HEOOXOAUMOCTH CEPHIO MIPSIMBIX H3MEPEHUN, ONIPEIesis CpelHee 3HAUCHHE U3MePIeMOit
BeJIMYMHBI ((POKYCHOE pacCTOsiHHE coOuparomiei JHH3bI), 000CHOBBIBATH BBIOOP CIOCO0A M3MEPEHHS
(M3MepuTENBHOTO MpUoopa)

1.11

IMPOBOJAUTH UCCIICAOBAHUC 3aBHCUMOCTEH (I)I/ISI/I‘-IGCKI/IX BCJIMYHH C UCIOJIB30BAHUCM IIPSAMBIX HSMGPGHHﬁZ
IJIaHUPOBATbL HUCCIICAOBAHUC, CAMOCTOATCIIBHO CO6I/IpaTb YCTAaHOBKY, (I)I/IKCI/IpOBaTb PE3yIbTAaThL
HOHy‘leHHOﬁ 3aBUCUMOCTHU (1)I/IBI/I‘I€CKI/IX BCINYMH B BHJC Ta6J'II/II_[I/I Fpa(bI/IKOB, JC€JIaTb BBIBOJABI IIO
pE3yibTaTaM UCCICOOBAHUA

1.12

MNpOBOAUTL KOCBCHHBIC HN3MCPCHUA (I)I/ISI/ILIGCKI/IX BCIIMYMH: IUIAHUPOBATH HU3MCPCHU, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATH H3MCPCHUS, CIICAYA HpeﬂHO)KeHHOﬁ HHCTPYKIIUU,




BBIUUCJIATH 3HAYCHUC BCIWYHWHBI U aAHAJIMU3UPOBATH IOJYUYCHHBIC PC3YJIbTAaThbl C yLIéTOM 3aJlaHHOH
MOrpCIHOCTH I/I3MepeHI/II71

1.13

co0oIaTh MpaBuiIa TEXHUKN 0€30IaCHOCTH TpU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPHU3HAKU HM3YYEHHBIX (DU3MUECKHX MOJIE]ei: MaTephalibHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJIO, TOUCYHBIM UCTOYHHUK CBETA, JIy4, TOHKAsS JINH3A, IUIAHETapHas MOJENIb aTOMa, HYKIIOHHAs
MOJI€JIb aTOMHOT'0 Si7pa

1.15

XapaKkTepU30BaTh MPUHIIMIIBI JEHCTBUS M3y4YEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha
WX OIMCaHWsI, WCIONB3Yys 3HAHUS O CBOMCTBax (hU3MYECKUX SBICHUNW W HeoOXoaumbie (u3nueckue

3aKOHOMEPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YUYEHHBIX TEXHHUUECKUX YCTPOWCTB, M3MEPHUTEIbHBIX
pUOOPOB M TEXHOJOIMYECKUX IPOLECCOB NPHU PEIICHUHM Y4eOHO-NPAKTHYECKUX 3aJad, ONTHUYECKHE
CXEMBI JIJIsl IOCTPOEHUS! N300pakeHUH B IJIOCKOM 3€pKajie U COOMparolel JINH3e

1.17

OPUBOJUTH MpUMEPbl (HAXOAUTh HHGOPMAIUMI0O O MpUMepax) MPAKTHUYECKOrO HCIOIb30BaHUS
¢u3znyecKkux 3HAHWUW B TOBCEAHEBHOW JKM3HM Uisl oOecriedeHus Oe30MacHOCTH HpHU OOpallleHuu C
npubopaMl U TEXHUYECKUMHU YCTPOHCTBAMH, COXpaHEHMsI 3/10pOBbS U COOJIOJEHUS HOPM
HKOJIOTMYECKOT0 ITOBEJIEHHSI B OKPY’KAIOLIEH cpesie

1.18

OCYILIECTBIISITh MOUCK HHGpOpMAIUU (PU3UUECKOr0 COJepKaHusl B ceTu VHTEepHEeT, caMOCTOSTEeNbHO
dbopMynHpysi TOHCKOBBIM 3allpoC, HAXOAWUTh IIYTH OIPEIACICHHUS JIOCTOBEPHOCTH TMOIYYCHHOU

I/IH(l)OpMaIlI/II/I Ha OCHOBC UMCHOIIUXCsL 3HAHUM U JOIIOJIHUTCIIbHBIX HCTOYHHUKOB

1.19

UCIOJIB30BaTh NPU BBINOJHEHUHM YYEOHBIX 3aJaHUi HAaydyHO-IOMYJISIPHYIO JIMTEpaTypy (usnueckoro
coJiep KaHus, CIPaBOYHbIE MaTEpHAIIbI, pecypchl ceTn HTepHET; BIageTh NpUEMAMU KOHCIIEKTHPOBAHUS
TEKCTa, NpeoOpa3oBaHusl MHPOPMALIUK U3 OAHON 3HAKOBOM CHCTEMBI B JIPYTyIO

1.20

co3aaBaTb COOCTBEHHBIE IMHUCHMEHHBIE U YCTHBIC COO6H.[GHI/IH Ha OCHOBEC I/IH(l)OpMaHI/II/I N3 HECKOJIbKHX
HCTOYHHUKOB (1)I/ISI/IT-I€CK01"O COJACpIKaHMA, Hy6J'II/ILIH0 NpEaACTaBIATE PC3YJIbTAThL HpOCKTHOﬁ niIn

VCCJIEIOBATEIbCKON JIEATENIBHOCTH, IPU OTOM T'PAMOTHO HCIIONB30BAaTh W3Y4YECHHBIM ITOHATHHHBIN




anmapar H3y4aeMoro pasjena (U3MKM W CONPOBOXAATh BBICTYIUIGHHE Npe3eHTanueid ¢ ydérom
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

OpU BBHIMOJHEHUH Y4YeOHBIX TPOEKTOB M HCCIEIOBAaHUN (PU3MUECKUX MPOIECCOB paclpeeniTh
0053aHHOCTH B T'PYIIIIE B COOTBETCTBHH C MOCTABJICHHBIMU 33Ja4aMH, CJIEAUTH 3a BBHIOJHEHUEM ILIaHa
NeWCTBUN M KOPPEKTHPOBAThH €r0, aJIeKBaTHO OLCHUBATh COOCTBEHHBIH BKJIAJ B JECATEIbHOCTb I'PYIIIHI,
BBICTPAaNBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, TPOSBIISIsl TOTOBHOCTD Pa3peniaTh KOHMINKTHI




MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KITIACC
Kon Kon
IIpoBepsiemble 3JieMeHTBI COAepPKAHUSA
paszea 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPY)XXAIOIIETO MUPA
11 ®dusnka — Hayka o mnpupone. SIBieHus npupoabl. Pusznyeckue SBICHUSA: MEXaHUYECKUE,
' TEIUIOBBIC, YIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
12 Odusnueckue BeMMUUHBL. M3Mepenue ¢usnueckux BenuuuH. Puszmyeckue MpuOOPHI.
' ITorpemnocts n3Mepenuii. MexxayHapoiHasi cuctemMa eAnHUI]
EcrecTBeHHOHAay4HBI METOJ| IMO3HAHMA: HAOIIOJEHWE, IMOCTAHOBKA HAYYHOrO BOIPOCA,
13 BBIJIBUKEHUE THUIOTE3, SKCIEPUMEHT IO MIPOBEpKE TUIOTE3, OOBACHEHHE HaOII0aeMOro
1 ABJICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIeNei
[IpakTrueckue pabOTHI:
W3mepeHnne pacCTOSTHUM.
15 N3mepenune 00bEMa KUAKOCTH U TBEPAOTO TEa.
' Omnpenenenne pa3sMepoB MalbIX TEN.
W3mepenne Temmeparypbl Ipud IOMOLIM JKUIAKOCTHOIO TEPMOMETpa U  JaT4MKa
TeMIIepaTyphbl
) ITEPBOHAYAJIBHBIE CBEAEHU S O CTPOEHNU BEIIECTBA

2.1

CrpoeHne BeNIeCTBAa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OMNbITHI, JOKA3bIBAIOIINE




JUCKPCTHOC CTPOCHUC BCIICCTBA

JBmwxenne wyactuil BemiecTBa. CBS3b CKOPOCTH JIBIDKCHHS YaCTHI[ C TEMIEPAaTypOM.

2.2
BpoynoBckoe npmxenue, auddysus
2.3 B3anMoieiicTBre YacTHII BEMIECTBA: MPUTSHDKEHUE U OTTAIKUBAHUE
ArperatHple  COCTOSHHUSI  BEIIECTBA: CTPOSGHUE Ta30B, IKHUAKOCTEH U  TBEPIBIX
2.4 (KpUCTAJUTMYECKHMX) TeNl. B3auMOCBSI3b MEXIy CBOMCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX Y X aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUI BOJIbI
[TpakTrueckue paboThI:
26 Orenka AuaMeTpa aToMa METOIOM PSIIOB (C UCTIONb30BaHUEM (hoTorpadmii).
' OMnBITH MO HAOTIOACHUIO TETIJIOBOT'O PACIIUPEHHUS Ta30B.
OnBITH MO0 OOHAPYKEHUIO EHCTBUS CHIT MOJIEKYISIPHOTO MPUTSHKSHUS
JIBUYKEHUE U B3AMMOJIEMCTBUE TEJI
3.1 MexaHnueckoe IBHKCHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHIKCHHE
32 Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBIDKEHUHU. Pacu€r myTtu u BpeMeHU
' TIBHOKECHUS
33 SIBneHue nHEPIMH. 3aKOH WHEPIHH. B3anMo/eiicTBUe Tel Kak MPUIHHA U3MEHEHUS CKOPOCTH
' IBUXKEHHS TeJl. Macca Kak Mepa HHEPTHOCTH Tena
3.4 [TnotHOCTH BemecTBa. CBS3h IUIOTHOCTH C KOJHUYECTBOM MOJICKYNI B €IWHHIC 00BEMa
' BEIIECTBA
3.5 CuJia Kak XapaKTepUCTHKA B3aUMOJICHCTBHS TEJ
3.6 Cuna ynpyroctu u 3akoH ['yka. I3MepeHue cuiibl ¢ TOMOIIBbIO THHAMOMETpa
3.7 SBnenne TAToTeHUs W cwia TspkecTH. Cuila TSHKECTH Ha JIPYrMX IUTaHeTax. Bec Ttena.

HeBecomocTh




3.8

Cuna TPCHUS. TpeHI/Ie CKOJIBKCHUS U TPCHHUC ITOKOA. TpeHI/IC B IpUPOAC U TCXHUKC

3.9

CrnoxxeHue cuJji, HalpaBJIeHHbIX 110 OJHOM NpsiMoi. PaBHOAEHCTBYIOIIAs CUIT

3.10

[TpakTuyeckue paboTHI:

OmnpezneneHue CKOPOCTH PAaBHOMEPHOIO JIBUKEHMs (IIapuka B KHMJIKOCTH, MOZAEIH
9JIEKTPUUYECKOr0 aBTOMOOWISI M Tak janee). OnpeneneHue CpeJHed CKOPOCTU CKOJIbKEHUS
Opycka WM IIapuKa 10 HAKIOHHOW IutockocTd. OmpezeneHue INIOTHOCTU TBEPAOrO Tela.
OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSDKEHHUS (IedopManuu) MPYKHHBI OT
IPUIOKEHHON CUIIbl. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHUSI OT
Beca TeJla M XapaKTepa COIPHUKACAIOLINXCS TOBEPXHOCTEN

3.11

du3nyecKue SABICHNS B IIPUPOJIE: IPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOHU U

HEXXHBOU IIpUupoxac, JICMCTBHUE CUJIbI TPCHUA B ITPUPOAC U TCXHUKC

3.12

TexHu4yeckue yCcTpoucTBa: TMHAMOMETP, TOAMIUITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUJKOCTEN 1 T'A30B

4.1 Jasnenue TBEpaoro Tena. CriocoObl YMEHBIICHHS U YBETHUCHHSI JABJICHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTD JIaBJICHUsI Ta3a OT 00bEMa, TeMITepaTyphl
43 [lepenaya paBiaeHus TBEPABIMU TeNaMH, SKUIKOCTAMU U ra3amu. 3akoH [lackais.
' [THeBMaTHYeCKne MalIHbI
44 3aBUCUMOCTb  JIaBJCHUS JKMIKOCTH OT TAOyOMHBI. ['mapocratmueckuil  mapagokc.
' Coobuatomuecs cocysl. ['uapaBnnyeckue MeXxaHu3Mbl
Atmocdepa 3emnm u atmochepHoe naBieHHe. [IpUYMHBI CyIIECTBOBAHHS BO3TYIIHON
4.5 0601ouku 3emin. OnbiT Toppuderuin. 3aBUCUMOCTh aTMOC(HEPHOT0 JIaBJICHUS OT BBICOTHI HaJ|
YPOBHEM MOPsI
4.6 N3mepenune armochepHoro nasienus. [Ipubopsr s n3mMepenus: artMochepHoro 1aBaeHHs
4.7 JlelicTBue XMJIKOCTU M raza Ha NMOTrpykEHHOE B HMX Teslo. BrlTankuparomas (apxumenoBa)




cuia. 3akoH Apxumena

4.8

IInaBanue ten. BosgyxomiaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOAEC OT 00bEMa MOTrpy:KEHHOW B JKHJIKOCTb YacTH
tena. OnpeneneHue BBITAIKUABAIOMICH CHJIBI, JEUCTBYIOIIEHM Ha TeNo, MNOTPYyKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJKHUBAIOIIEH CHWJIBI, JEHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT Macchl Tena. OMbIThl, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAIKHUBAIOIICH
CHWJIBI, ICUCTBYIONICH Ha TENIO B KUJIKOCTH, OT 00BEMA MOTPYKEHHOUN B KUIAKOCTh YaCTH TeJa
U OT IUIOTHOCTH KHUJKOCTU. KOHCTpynpoBaHue apeoMeTpa WJIM KOHCTPYMPOBAHUE JIOJIKH U
onpenenenue e€ rpy30noabEMHOCTH

4.10

Oduznyeckue SBICHUS B MPUPOJE: BIUSHHUE aTMOC(HEPHOro JABJICHUS HA >KUBOM OpraHU3M,
IJIaBaHUE PBIO

411

TexHuueckne  ycTpoiicTBa:  COOOIIAIOUIMECS  COCYIbl, YCTPOMCTBO  BOJOIPOBOJA,
T'HJIPABINYECKUH Mpecc, MaHOMETp, 6apoMeTp, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTD, DOHEPT' 1A

5.1 Mexanudeckas padbora

5.2 MexaHnuueckast MOIIHOCTb

5.3 [TpocThie MEXaHU3MBI: phIYar, OJIOK, HAaKJIOHHAs IMII0CKOCTh. [IpaBuio paBHOBECHs phIuara

5.4 [TpumeHeHue paBuia paBHOBECHUS pbIdara K 070Ky

55 «3omnoTtoe mpaBuio» MexaHuku. Koadduuument nonesnoro neiicreus mexanusmoB. IIpocTteie
' MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHmanpHast YHEPTUN TETa, MOTHATOTO Ha 3eMIEN

5.7 Kuneruueckas aHeprus

5.8 [TonHast MexaHn4eckast YHepTrus. 3aKOH U3MEHEHHS U COXPAHEHUSI MEXaHMYECKOW YHEPTUU




[IpakTuyeckue paboTHI:
5.9 Onpenenenne paboOThl CWJIBI  TPEHHWs TP PABHOMEPHOM JIBUKEHHH Tella IO
' rOpU30HTAIBLHON MOBEepXHOCTH. MccneqoBanue ycnoBuid paBHoBecusi pbiuara. M3amepenune KITJ]
HAKJIOHHOM M1ockocTu. V3yueHue 3akoHa COXpaHEeHUsI MEXaHUYEeCKON YHEPTUu
5.10 Du3nYECKUE SIBJICHUS B IPUPOJIE: PblUAry B TEJIE YEJIOBEKA
511 TexHuyeckre ycTpoWcTBa: pbluar, IOABMXKHBIA W HENOABM)KHBINA OJIOKM, HaKJIOHHAs
' IUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COEPKAHUS
pasaeiia 3JIeMEHTa
TEIUJIOBBIE ABJIEHUA
OcHOBHBIE NMOJOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUs BewlecTBa. Macca u
6.1 pa3mepbl MOJIEKYIL. OnpITsl, MIOJTBEPIK AOLINE OCHOBHBIE MI0JIO’KEHHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mopnenu TBEPIOTO, KUIKOTO W Ta3000pa3HOT0 COCTOSHUHN BemecTBa. Kpucrammnueckue u
6 .
amop(dHbIe Tena
6.3 OObsicCHEHHE CBOMCTB Ta30B, JKUAKOCTEH W TBEPABIX TEJI HAa OCHOBE IOJOXKEHUN
MOJIEKYJISIPHOKUHETHYECKON TEOPUH
6.4 CmauvBaHue U KallWJUISIPHbBIE SIBJICHUS
6.5 TeroBoe pacuIMpeHne U CKaTue




6.6

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIIJIOBOTO JIBMXKEHHS YaCTHUII

BHy’TpCHHﬂH OHCPIHUs. CriocoObl  M3MEHEHHUS BHYTpCHHCﬁ OHCPIrur: TCILIOIICpEaAaYa H

o1 coBeplIeHne padoThl
6.8 Bunel Tenonepenaun: TeIONPOBOAHOCTb, KOHBEKIIUS, U3Iy4E€HUE
6.9 KonnuecTBo TEmIoThL. Y A€nabHas TEMI0EMKOCTh BELIECTBA
6.10 TennooOMeH u TeII0BOE paBHOBECHE. Y paBHEHHUE TETIOBOTO Oajlanca
6.11 [InaBieHne U OTBEpIEBaHNE KPUCTAIUIMUECKUX BEIIECTB. Y Je/IbHAs TEIIIOTA [IJIaBICHUS
6.12 [TapoobpazoBanue u  KoHaeHcauusa. Mcmapenume. Kumenwe. VYnenbHas — Teruiora
' napooOpa3oBaHus. 3aBUCMMOCTb TEMIIEPATYPbl KMUIIEHUs OT aTMOC()EPHOr 0 1aBICHUS
6.13 Braxxnocts Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeibHasl TEMJI0Ta CTOPaHUs
6.15 [Tpunmunsr paGotsl TernoBbix nBuratenedt KIIJ[ TemnmoBoro ppuratens. TersoBble
' JIBUTATEIN U 3al1Ta OKPYXKarOILEH cpeibl
6.16 3aKOH COXPAaHEHHUsS U IPEBPALICHMSI SHEPTUU B TEIUIOBBIX MPOLIECCAX
[TpakTuueckue pabOTHI:
OnbITHI IO OOHAPYKEHUIO JEUCTBUS CUITI MOJIEKYIISIPHOTO IIPUTSDKEHUS.
OnbIThI IO BRIPALIMBAHHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WK caxapa.
6.17 OnbIThl 10 HAOIOIEHHUIO TEIUIOBOI'O PACHIMPEHHSI Fa30B, )KUJKOCTEH U TBEPIBIX TeIl.

Ompenenenue AaBlieHUs BO3Ayxa B OalsioHe MITPHUILIA.
OmBITH, JAEMOHCTPUPYIOIIUE 3aBHCHUMOCTh JaBJICHHUS BO3AyXa OT €ro oobéma
HArpeBaHus WIH OXJIaXKICHUS.

HpOBCpKa TUIIOTE3bl  JIMHEWHOM 3aBHCHUMOCTH  JIJIMHBI CTOJIOMKA KHNIKOCTH

B




TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmoienne m3MeHeHUs BHYTPEHHEH JHEpruM Tela B pe3yibTaTe TeIUIonepeaaddl u
paboThI BHEUTHUX CHIL.

UccnenoBanue siBJeHUS TEIII00OMEHA MPU CMEITMBAHUHU XOJIOJHON U rOpsiueid BOJIBI.

OrnpenieneHne KOIMYeCTBa TEIJIOThI, TOJYYEHHOT O BOAOH MPU TEIIOOOMEHE C HarpeThiM
METAJUNTMYECKUM IHTHHIPOM.

Omnpenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mnporiecca UCIIapeHUsI.

OmnpeneneHre OTHOCUTEIBHOM BIIaXKHOCTH BO3/1yXa.

OnpeneneHue yaeapHON TEMIOTH IUIABJICHUS JIbJA.

dusznueckue SIBICHUS B mpupoaAc: MOBCPXHOCTHOC HATAKCHUC U KAIUJIJIAPHBIC ABJICHHUA B

6.18 IpUpOJE, KPUCTAJUIBI B IpupoAe, uiinydeHue ConHIa, 3amMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, MHEsl, CHETa.
TexHuueckue  yCTpOWCTBAa:  KamMJUIAPbI, TNPUMEPbl  HMCIOJIb30BaHMS  KPUCTAJIIOB,
6.19 KHUJKOCTHBIM TEpPMOMETp, JaTYUK TeMIepaTypbl, TEpPMOC, CHCT€Ma OTOIJICHHs JIOMOB,

TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHa, ABUTATEIh BHYTPEHHETO CTOPaHHUSL.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa 31eKTpUUECKUX 3apsi10B

79 BiaunmoneiictBue 3apspkeHHbIX Ten. 3akoH KyrnoHa (3aBHCHMOCTh CHJIBI B3aMMOJEHCTBUSA
' 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TE€IaMH)

73 Onekrpuueckoe noie. Hampsok€HHOCTH 3iiekTpudeckoro mnosd. [lpuHuun cyneprozunun
' AIEKTPUUECKHUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE)

7.4 Hocurenu siekTpUyecKuX 3apsioB. OJIEMEHTapHbIN dJeKTpuueckuil 3apsa. CrpoeHue




aToMa. HpOBOIIHI/IKI/I " JUSJICKTPUKHU

7.5 3aKOH COXpaHEHHUS IIEKTPUUYECKOT O 3apsia

76 ONEeKTpUYeCKUid TOK. YCIOBHS CYLIECTBOBAHHUS JJIEKTPUYECKOro ToKa. VcTOuHUKH
' MIOCTOSTHHOT'O TOKa

77 JlelicTBUS 2JEKTPUUECKOr0 TOKA (TEIJIOBOE, XUMHUECKOE, MArHUTHOE). DJIEKTPHUUECKUN TOK
' B )KMJKOCTSIX U Ta3ax

7.8 OnekTpuyeckas 1emnb. Cuia Toka. IIEKTPUUECKOE HaNPSHKEHUE

7.9 ConpoTHuBiI€HHE TPOBOAHUKA. Y IEIbHOE COIPOTUBIIEHUE BEILIECTBA

7.10 3akon Oma 1 ydgacTka 1enu

7.11 [TocnenoBarenbHOE U MapauIeIbHOE COCTUHEHUE MPOBOAHIUKOB

7.12 Pabora u MOIIHOCTB 3JIeKTpUUYEecKOro Toka. 3akoH [[xoyms — Jlenna

213 OneKkTpuyuecKue Lenu U TNOoTpeOuTeNn 3JeKTpuyecko sHeprun B ObiTy. Kopotkoe
' 3aMbIKaHUe

7.14 ITocTosiHHBIE MarHUTHI. B3auMoaencTBUE TOCTOSTHHBIX MarHUTOB

7.15 MarguTHOEe 1ojie. MargauTHOE mojie 3eMIIM U €ro 3HaYEeHUE UTS )KU3HU Ha 3eMIie

216 OmneiT OpcTena. MarHuTHoe 1ojie 3JeKTPUUEecKoro Toka. [IpumeHenne 3eKTpoMarHuToB B
' TEXHHKE

217 JleiicTBHE MarHUTHOTO TOJIS HA MTPOBOJAHUK C TOKOM. DJIEKTPOABUTaTENb MOCTOSHHOTO TOKA.
' Vcrnionb30BaHMe JIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Omnbitel Gapanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenma

219 Onextporeneparop. CrnocoObl MOTYYEHUsI HJIEKTPUYECKOH SHEpruu. DJIEKTPOCTAHLIMU Ha

BO300HOBIISIEMBIX HCTOYHUKAX OHCPIruun




7.20

[TpakTrueckue pabOTHI:

OnbITHI 110 HAOJIOICHUIO DJIEKTPU3AIMU TET UHAYKIIHEH U MPU COMPUKOCHOBEHHH.
HccenenoBanue 1eHCTBYS 3JIEKTPAUYECKOrO MO HA IPOBOJHUKH U TUIJIEKTPUKH.

COopka u mpoBepKa padOThI TEKTPUUECKOH IIETTH MOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne u peryaupoBaHue HaMpsHKCHHMS.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, HUIYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHHS
pe3UCTOpa M HAMPSHKEHUS HA PE3UCTOPE.

OMBITHI, IEMOHCTPUPYIONIHE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIICHUS MPOBOHHUKA OT
€ro JUIWHBI, TUTOIIAH TTOTIEPEYHOr0 CEUCHHS U MaTepHaia.

[IpoBepka mpaBuia CIHOXKEHHUS] HANpPSDKEHUN MU IOCIEI0BATEILHOM COEIUHEHUHU JBYX
pesuctopoB. IlpoBepka mnpaBuia i CHJIBl TOKAa NpU HapalieIbHOM COEAUHEHUU
pesuctopoB. OrmpeneneHue padbOThl ANEKTPUUYECKOTO TOKA, HAYIIETO 4Yepe3 Ppe3UucTop.
OnpeneneHre MOITHOCTH JIEKTPUYECKOr0 TOKA, BbIJIEIsieMOr Ha pe3ucrope. MccinenoBanue
3aBHCHMOCTH CHJIBI TOKA, UJIYILIET0 Yepe3 JaMIOuKy, OT HalpsbkeHus Ha Heil. Onpenenenue
KII[{ narpeBatens. MccienoBaHue MarHMTHOI'O B3aWMOJICHCTBUS MOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHUTHOIO IOJIA MOCTOSHHBIX MAarHUTOB MPH UX OObEIUHEHHH U Pa3/ICICHUH.
HccnenoBanue JEHCTBUS SJICKTPUYECKOTO TOKA Ha MArHUTHYIO CTpenky. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJIEUCTBUS KaTYIIKH C TOKOM U MarHuTa OT
CWJIBI TOKa W HAamlpaBJeHHs TOKa B KaTyike. M3ydeHue NeHCTBUS MarHUTHOTO TOJNS Ha
MPOBOJHUK ¢ TOKOM. KoHCTpyupoBaHue u u3ydeHnue padoTsl daeKTpoaBurarens. M3mepenue
KIIZI osnektpoaBuratenbHOM  yCTaHOBKUA. OMNbITBI MO  HCCIEJOBAHUIO  SIBJICHUS
AIEKTPOMATHUTHOW WHAYKIIMH: HWCCIEIOBAaHUE W3MEHEHH 3HAueHUs U HampaBlICHUS

HHAYKINUOHHOT'O TOKa




du3nyecKue SIBICHUS B MPUPOJIE: IIEKTPUUECKHE SIBICHUS B arMocdepe, dJIEKTPUIeCcTBO
7.21 JKUBBIX OpPraHU3MOB, MAarHUTHOE TIOJIe 3eMIIH, IPeiQ MOIFOCOB, POIb MATHUTHOTO TTOJS JJIsI
JKU3HU Ha 3emJie, OIS PHOE CUSTHIE
TexHuyecknue yCTPOMCTBA: JJIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CYETUUK
2 99 AIEKTPUYECKOH  DHEPruH, AIIEKTPOOCBETUTENbHBIE  MPHUOOPHI, HarpeBaTeNbHbIE
' ANEKTPONPUOOPHl  (MPUMEPBI),  DJIEKTPUYECKHE  MPEAOXPAHUTENH,  OJICKTPOMArHHUT,
AJIEKTPOJIBUTATEINb TOCTOSIHHOT'O TOKA, T€HEPaTOp MOCTOSTHHOTO TOKA
9 KUIACC
Kon Kon
[TpoBepsiemble 351eMEHTHI COIEPIKAHUS
paznena 3JIeMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexannueckoe aBuxeHne. MarepuanbHas Touka. CucreMa oTcyéTa
8.2 OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JBUKEHUS
8.3 PaBHOMEpHOE MTPSIMONMHEHHOE IBHKCHHE
8 8.4 HepaBHoMepHoe npsimonuHeliHoe nBukeHue. CpeqHsis 1 MTHOBEHHAsi CKOPOCTh Tela Mpu
HEPABHOMEPHOM JIBH)KEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOIMHEHHOE JBUKCHIE
8.6 CoOoaunoe nagenue. OnprTel [anunes
8.7 PaBHOMepHOe nBHXKEHHE MO OKpyk)HOCTH. [lepuon u yacrora obpamenus. JluneitHas u
' yriaoBasi ckopocTu. LleHTpocTpemMuTensHoe yCKOpeHue




8.8

[Tepsriit 3akoH HeroTOHA

8.9 Bropoii 3akon HetoTona

8.10 Tpertwnii 3akon HproToHa

8.11 [TpuHIMIT CynEpPHO3ULIUU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuuia TpeHus: Cuila TPEHUS CKOJIBKEHMSI, CHJIA TPEHUsI ITOKOs, IpYTHe BUAbI TPEHHS

8.14 Cuna TSKeCTH U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHHE CBOOOTHOTrO MaICHUS

815 JBwxenue 1iaHer Bokpyr Cosnua. IlepBas kocmmueckass ckopocTtb. HeecomocTs u
' eperpysKu

8.16 PaBHOBecue MarepuanbHOM TOUKH. AGCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEpPAOro Tella C 3aKPEINIEHHOM OChIO BpamieHus. MomeHT cuibl. LleHTp
' TSDKECTH

8.18 Nmnynsc Tena. 3menenne umnyinsca. Mmynsc cuitsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 PeakTrBHOE BUYKEHUE

8.21 Mexanudeckasi paboTa U MOIIIHOCTh

8.22 Pabora cuit TspKecTH, ynpyrocTH, TpeHusi. CBsi3b SHEPruu 1 paboThl

8.23 [ToreHunanbHast SHEPTUs Tela, HOJHATOrO HaJl IOBEPXHOCTHIO 3eMJIIU

8.24 [ToTeHIManbHas YHEPTUS CIKATOU MPY>KHUHBI

8.25 Kunernueckas sneprust. Teopema 0 KUHETUUECKON YHEPT U

8.26 3aKOH COXpaHEHUsI MEXaHHYECKOW YHEPTUN

8.27 [IpakTrueckue pabOTHI:




Omnpenenenue cpeHel CKOPOCTH CKOJNBKEHUS OpyCcKa WM JBUKCHHS IIApUKa 0 HAKJIOHHON
mockoct. OnpeiesieHue yCKOpPEeHHs Tesa IpU paBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH IYTH OT BPEMEHM NpPU PaBHOYCKOPEHHOM JBH)KEHUU Oe€3
Ha4aJIbHOW CKOPOCTH.

[TpoBepka THIOTE3bI: €CIIU MPH PABHOYCKOPECHHOM JIBIKEHUH 0€3 HAUYaIbHON CKOPOCTH ITYTH
OTHOCATCA KaK pPsAX HEYETHBIX YMCEN, TO COOTBETCTBYIOIIHME ITPOMEXYTKA BPEMEHHU
OJIMHAKOBBI.

HccnepoBanne 3aBUCMMOCTH CHJIbI TPEHHUS CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOI'O JABJICHUS.
Omnpenenenne kodpdumeHTa TPeHUS CKoibxkeHus. OmnpeneneHrue >XECTKOCTH TPYKUHBEI.
Omnpenenenre padoThl CHIIBI TPEHUSI IPU PABHOMEPHOM JIBUYKEHUH Teja IO TOPU30HTAIbHON
noBepxHoctd. Ompexnenenue pabOThl CHUJIBI  YOPYrOCTH MpH  THOAbBEME Tpy3a C
MCIOIB30BaHUEM HETIOABUKHOTO U TIOABMYKHOTO OJIOKOB

8.28

duznyeckue SABJICHUS B npupoac: NpUJIMBbBI W OTJIHUBBLI, ABHXCHUC IIJIAHCT ConHeuHol

CHUCTCMbI, pCAKTHUBHOC IBMKCHUC )KMBbBIX OPraHM3MOB

8.29

TexHuyeckue yCTpOMCTBA: CHUAOMETP, NAaTUUKU IOJOXKEHHS, PACCTOSIHUS U YCKOPEHHS,

paKeTsl

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

Konebarensnoe nBmxkenue. OCHOBHbBIE XapaKTEPUCTHKH KOJEOAHMIA: MEpUOJ, YacToTa,

9.1
aMIUIATYla
9.2 MatemaTtuueckuii U NPYKUHHBIM MasTHUKU. [IpeBpailieHue sHepruu npu KosneOaTelbHOM
' JIBUKEHUU
9.3 3aryxaromue Koiebanus. BeiHykIeHHBICe KoJieOaHus1. Pe3oHaHc
9.4 Mexannueckue BoHbl. CBONCTBA MEXaHMYECKUX BOJIH. IIpononbHbIe U ONEpeyHble BOIHBI.

Z[J'II/IHa BOJIHBI U CKOPOCTb eé PacCIpoCTpaHCHUA. MexaHn4deckue BOJHBI B TBép,I[OM TCIIC,




CECMHUYECKUE BOJIHEI

9.5

3ByK. 'poMKOCTB U BbICOTA 3BYKa. OTpakeHHUE 3BYKa

9.6

WNudpasByk u ynpTpa3Byk

9.7

[TpakTuyeckue pabOTHI:

OmnpeneneHre 4acToThl M MEpUoJa KoeOaHHii MaTeMaTHIECKOr0 MasiTHUKA.

Ompenenenre 4acTOTHI U MEpro/a KoleOaHHi NPyKUHHOTO MasiTHUKA

HccrenoBanue 3aBUCHMOCTH MepHOIa KOJIEOAHHH MOJBEHICHHOTO K HUTH Tpy3a OT JJIHHBI
Hutu. MccenoBanne 3aBUCUMOCTH MEPUOAA KOJICOAHUH MPYKHMHHOIO MAsTHUKA OT MAacChl
rpy3a. [IpoBepka HE3aBUCHMMOCTH MEpUOAa KOJICOAHUI Tpy3a, MOJABEIICHHOTO K HUTH, OT
MacChl Tpy3a U )KECTKOCTH MPYKUHBI. M3MepeHne yCKopeHusi CBOOOIHOr0 NaICHHs

9.8

®u3nyeckre SBICHHUS B TMPUPOJE: BOCIPUATHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHE,
CEHCMHMYECKHE BOJIHBI, IIYHAMH, 3XO

9.9

TexHuyeckue yCcTpoicTBa: 3X0J0T, UCIIOIb30BaHUE YIbTPA3BYKa B OBITY U TEXHUKE

OJIEKTPOMAI'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMAarHUTHOE MOJIE€. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA AIIEKTPOMATHUTHBIX BOJIH
10.2 [Ikana >IeKTPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BolHOBBIE CBOICTBA CBETA
10 104 [IpakTrueckue paboTHI:
' W3ydeHue CBOMCTB 3J1€KTPOMarHUTHBIX BOJIH C TOMOIIbI0 MOOMIJIBHOTO TenedoHa
105 dusnueckue SBICHUS B IpUpoie: OMOIoruyeckoe JeicTBUe BUAUMOrO, YAbTPa(hUOIETOBOIO
' Y PEHTT€HOBCKOI'0 U3Jy4YeHUH
10.6 TexHU4YecKne yCTpOICTBA: MCIONIb30BAaHUE 3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3U
11 CBETOBBIE ABJIEHU A




11.1 JlyueBas monens cBera. Mcrounuku cserta
11.2 [IpsimonuHETHOE pacpOCTpaHEHUE CBETA
11.3 OTtpaxenne cBera. [1nockoe 3epkano. 3aKOH OTpaKEHUs CBETa
11.4 [Ipenomnenue cBera. 3aKoH npeaomiieHus cBeTa. [1oiHOe BHYTpEeHHEE OTpakeHHE CBETa
11.5 JIunza. Xon ydeit B tuH3e
11.6 Omnrtuueckas cucrema oroanmnapaTa, MUKPOCKOIA U TeJIeCKona
11.7 I'ma3 kak ontryeckas cucreMa. biiM30pyKOCTh U JanbHO30PKOCTh
118 Pasnoxxenue Genoro ceera B criekTp. OnbiTel HetoToHA. CrojkeHue CHeKTPaJIbHBIX 1IBETOB.
' Jlucniepcust cBeTa
[TpakTuueckue paboOTHI:
HccnenoBanue 3aBUCMMOCTH yIJia OTPAXKEHUsSI CBETOBOTO Jy4ya OT yriia MajaeHHusl.
W3yueHne XxapaKTepUCTHK U300paKEHUS TIPeIMETa B TIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yIila MPEIOMJICHHS CBETOBOIO Jiyda OT yIJia MajgeHHs Ha
11.9 IPaHULE «BO3AYX — CTEKIION.
[Tomyuenue n300pakeHUIA ¢ TOMOIIBIO COOUPATIOIIEH TNH3HI.
Omnpenenenre GOKYCHOTO pacCTOSHUS U ONTHYECKOMN CHIIbI COOUPAIOIIeH TMH3BI.
OMnBITHI 11O Pa3IOKEHUIO OETOro CBETA B CIIEKTP.
OmBITHI IO BOCHPHUSATHIO IIBETA TIPEAMETOB MTPH WX HAOIIOACHUH Yepe3 BETOBBIE (DHUIBTPHI
11.10 ®dusnueckue sBieHUs B npupone: 3arMeHus ConHua u JIyHbl, 1Bera Tes, ONTHYECKHE
' sBieHUS B aTMocepe (11BeT HeOa, pedpakiius, paxyra, MUPax)
11.11 TexHruecKkue yCTporucTBa: OUYKH, MEPUCKOII, (oToanmapar, ONTHIYECKUE CBETOBObI
KBAHTOBBGIE SIBJIEHUA
12 121 Omnsitel Pesepdopaa u nnanerapuas mozaens aroma. Mozens atoma bopa
12.2 Hcenyckanve u noromenue ceera arToMoM. KBaHThI. JIMHeyaTbie CeKTpsl




12.3

PagnoaxtuBHOCTh. Anb(da, 6eTa- u raMma-u3nydeHHs

12.4 Crpoenue aromHoro sjapa. Hykinonnas monens aromHoro sijpa. M3oromnbl

125 PagnoakruBHble npeBpaieHusd. [lepuon nmomypacnaga aTOMHBIX €D

12.6 S nepHble peakuyy. 3aKOHBI COXPAHEHUS 3apsiIOBOr0 M MaCCOBOT'O YHCEIl

12.7 DHeprus CBsI3u aTOMHBIX sep. CBs3b MacChl U YHEPTHHU

12.8 Peakuuu cunresa u nenenus anep. Mcrounuku sneprun ConHia v 3B€37

12.9 SAnepHas sHepreTrka. JlelicTBUE paOaKTUBHBIX U3JyYEHUN HA KUBBIC OPraHU3MBbI
ITpakTnyeckue paboThI:
Habmroienue criiomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JIYUEHUSI.

12.10 HccnenoBanve TpPEeKOB: U3MEPEHUE HHEPrUM 4YacTULBI 110 TOPMO3HOMY MyTH (1O
¢dororpadusm).
V3mepenue painoakTuBHOro hoHa
@dusnueckue SBICHUS B MPUPOJE: €CTECTBEHHBIN PaJMOaKTUBHBIN (DOH, KOCMUYECKHE JTYYH,

12.11 pPaZiOaKTUBHOE M3JIyUYE€HUE NMPUPOAHBIX MUHEPAJIOB, JIEHCTBUE PAJAMOAKTUBHBIX H3Iy4EHHM
Ha OpraHu3M YeJIOBEKa

12.12 TexHu4ecKkue ycTpoucTBa: CIEKTPOCKON, MHANBUAYAIBHBIN JO3UMETD, Kamepa BunbcoHa




MPOBEPAEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS OCHOBHOH
OBPA30OBATEJBHON MTPOI'PAMMBI OCHOBHOI'O OBIIEI'O OEPA3OBAHUSI

Kox npoBepsiemoro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSA 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpPaMMbl OCHOBHOI0 00111ero odpa3oBanusi Ha ocHoBe ®PI'OC

[Tonumanue ponu GU3MKM B HAy4YHOH KapTHHE MHUpa; CPOPMHPOBAHHOCTh 0a30BBIX MPEACTaBIECHUN O
3aKOHOMEPHOW CBSA3M U IIO3HABAEMOCTH SBJIEHUH NPUPONBI, O POJIM SKCIEPUMEHTa B (QU3HUKE, O
cucremooOpa3zyromed poid (U3UKH B PAa3BUTHUU E€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTrHH, 00
IBOJIONIMH (PU3MUYECKUX 3HAHUN M UX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MUPA, O BKJIAJE
POCCHICKHX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHHUE MTPOLIECCOB OKPYKAIOIIET O
MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHus 0 BUJAX MaTepuu (BEIECTBO U I0JIE), O ABUKEHUU KaK CIOCO0€ CYIIECTBOBAHUS MaTepuu, 00
ATOMHO-MOJICKYJISIPHOW TEOPHH CTPOCHHUS BEHIECTBA, O (PU3WYECKOW CYIIHOCTH SIBICHUN MPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX M KBAaHTOBBIX), yMEHHE pa3inyaTh SBICHUS IO
OIMHCAaHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE
SBJICHUE; YMEHHE PAacCIO3HABATh MPOSIBICHUE U3YyYEHHBIX (DU3MUECKUX SBICHUHN B OKPY)KAIOIIEM MHUPE,

BBIJIEJISIS MX CYLIECTBEHHBIE CBOWCTBA (TIPU3HAKK)

Brnagenune ocHoBaMH MOHSTHITHOTO ammapaTa U CHMBOJIMYECKOTO si3bIka (DU3MKK M UCTHOIH30BAHHE HX
JUIs pelieHusi y4eOHbIX 3ajlad; YMEHHE XapaKTepu3oBaTh CBOMCTBa Tel, (U3MYECKUE SBICHUSA H
MPOLIECCHI, UCTIONB3YA (PyHIaMEHTaIbHbIE U SMITUPUIECKHUE 3aKOHBI

YMeHHe OIMCHIBATh HN3YYCHHBIC CBOIMCTBA TE€I H (I)I/ISI/ILIGCKI/IC SABJICHUS, MUCIIOIb3Ysd (I)I/I3I/I‘IeCKI/Ie
BCJIIMYHUHBI

Brnagenne ocHOBaMH METOJIOB HAYYHOT'O MO3HAHUS C YYETOM COOJOJICHUS TIPaBHII O€30MaCHOrO TPyAa:
HabmoIeHNe (PU3NIECKUX SIBICHUI:




YMEHHUE CaMOCTOSTENIbHO COOMpAaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M3 JJaHHOIO Habopa 000py0BaHUs
10 MTHCTPYKLIUH, OMHMCHIBATh X0/ ONbITA U 3aIMChIBATh €r0 pe3yJIbTaThl, (OPMYIUPOBATH BHIBOJBL;
IIPOBEJICHHE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEIUYMH: YMEHUE IUNIAHUPOBATh U3MEPEHUS,
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY MO HWHCTPYKIMH, BBIYHMCISATH 3HAUEHHE
BEJIMYMHBI U aHAJU3UPOBATh IMOJIYYEHHBIE PE3YyJbTaThl ¢ YYETOM 3aJJaHHOM IOIPEHIHOCTH PE3YJIbTATOB
U3MEpPEHUH;

NPOBEJICHHE  HECIOXKHBIX  JKCIEPUMEHTAJIBHBIX  HCCIENOBAaHMUN;  CaMOCTOSTENBHO  COOMpaTh
JKCIIEPUMEHTAJIbHYIO YCTaHOBKY M IIPOBOJUTH MCCIEAOBAHUE 110 HHCTPYKLUMH, IPEACTABIATH
HOJTY4YEHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIMUYUH B BUAE TAOIUI] U IPa(pUKOB, YUUTHIBATH MOIPEIIHOCTH,
JIEJIaTh BBIBOJIBI I10 PE3YJIBTATAM MCCIIECIOBAHUS

[Tonumanue XapakTepHBIX CBOMCTB (pU3MuUECKMX Mopenel (MarepuanbHas TOYKa, abOCOIOTHO TBEpAOE
TEJO0, MOJEJINA CTPOEHUS Ta30B, KUIAKOCTEH M TBEPABIX TeJ, IJIAHETapHAs MOJIENb aTOMa, HYKJIOHHAas
MOJIeJIb aTOMHOT'0 S/Jpa) M YMEHUE MPUMEHSATh UX U1l 00bsACHEHUS (PU3NYECKUX MPOLIECCOB

YMenue oO0BACHATH (U3MUYECKHE MPOLECCHl M CBOWMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CHUTYyallUu
MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISIBISTH MPUYMHHO-CIEICTBEHHBIC CBSI3U U
CTPOUTHh OOBSCHEHHE C OMOPOW Ha M3Yy4EHHBIE CBONCTBA (PU3MYECKUX SIBJICHHM, (PU3HUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENH

YMenue pemath pacué€rHble 3amaud (Ha 6a3e 2 — 3 ypaBHEHHWIi), MCHONb3Ys 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIOIIME (PU3UUYECKHE BEIMYMHBI, B YACTHOCTH, 3allMChIBAaTh KPAaTKOE YCJIOBUE 33/1a4M, BBISBIIATDH
HEJIOCTaloIINEe JaHHbIE, BEIOUpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ PEelIeHUs], UCII0JIb30BaTh
CIPAaBOYHBIE JAHHBIE, MPOBOJUTH PAaCUYETHl M OLIEHHUBATh PEAIUCTUYHOCTh IMOIYYEHHOI'O 3HAUEHUs
(¢u3nUecKoil BETMUMHBL, YMEHHUE ONPEACIATh Pa3MEPHOCTh (PU3MUECKOW BEIMYHUHBI, MMOTYYCHHOU IMpH

pCUICHUHA 3aJa4n

YMenune XapaKTCPU30BaATb MNPUHIUIIBLI IIGﬁCTBHH TEXHUYCCKUX YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX

HpI/I60pOB, U TPOMBINIJICHHBIX TCXHOJIOTMYCCKHUX MPOHCCCOB MO HMX OMNHUCAHWUIO, UCIIOJIB3Yysd 3HAHUA O




CBOMCTBaxX (bHSPI‘-IeCKI/IX SIBIICHUH U HCO6XO,Z[I/IMBIC (I)I/ISI/I‘-IGCKI/IC 3dKOHOMCPHOCTHU

10

YMeHne HCIoab30BaTh 3HAHHUS O (U3NYECKHUX SIBIICHUSX B IMOBCEIHEBHOM XH3HH Ui 00ECICUYEHUS
0e30macHOCTH TpU OOpAIIeHUHU ¢ OBITOBBIMHU NPUOOpPAMU M TEXHUYECKUMHU YCTPOMCTBAMH, COXpaHEHUS
30pOBbS M COOJIIOJICHHSI HOPM HKOJOIMUECKOrO0 MOBEJCHUS B OKpPYKAaIOUIeH cpejae; MOHMMAaHUE
HEOOXOIUMOCTH  NPUMEHEHHs  JOCTMKEHUH (U3MKM W TEXHOJIOTMH Ui  PalMOHAIBHOTO
IPUPOIONONH30BaHHUS

11

OnbIT mOMCKa, TpeoOpa3oBaHUs W MpeACTaBleHUS HWHGPOPMALUU (DU3MUYECKOTO COIEpXKAHHUS C
UCIIOJIb30BaHHEM HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIi; YMEHHE OLIEHUBATh 10CTOBEPHOCTh
HOMy4YeHHOW MH(OpMAalMU Ha OCHOBE MMEIOIIMXCS 3HAHWW M JOMOJHHUTEIBHBIX MCTOYHHKOB; YMEHUE
UCTIONb30BaTh IPH BBHIMOJHEHUHM YUCOHBIX 3aJaHUil HAYYHO-TIONMYISPHYIO JIUTEPATypy (H3HMYECKOro
COJIep)KaHUs, CIPABOYHBIE MaTepHajbl, pecypchbl ceth VHTepHeT; BiajeHue Oa30BBIMH HaBBIKAMHU
npeoOpa3oBaHus HH(OPMAIH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE

IMUCbMCHHBLIC U YCTHBIC COO6H_ICHI/I$I Ha OCHOBC I/IHq)OpMaI_II/II/I N3 HECKOJIbKMX UCTOYHHUKOB




HEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI' 11O ®PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUYECKUE SABJIEHUA
11 Mexannueckoe ABuxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD TBUKEHUS
12 PaBHOMEpHOE 1 HepaBHOMEpHOE JBIKeHUE. CpeiHss CKopocTh. DopMyria i BBIYUCIACHUS CpeHel ckopocTu: V = S/t
PaBHOMEpHOE TPSMOIMHEHHOE IBM)KEHHE. 3aBUCUMOCTh KOOPJMHATHI Tela OT BPEMEHH B CiIydae PaBHOMEPHOIO
HpﬂMOHHHeﬁHOFO ABHUKCHUSA .
1.3 x(1)=x,+vt
I'padukn 3aBUCUMOCTH OT BpEMEHHU MJIs HPOEKLIHUHU CKOPOCTH, IMPOEKIHH IMEepeMEIleHUs, MyTH, KOOPAMHATHI INpHU
PaBHOMCPHOM HpSIMOJII/IHef/'IHOM ABHNKCHUN
3aBUCHUMOCTh KOOPAWHATHI TEJIa OT BPEMEHH B CIIydae PaBHOYCKOPEHHOTO NMPSMOIMHEHHOTO TBUKEHHUS:
!G
Syl =vp, *i+a* =
Fan
@opMmynbl s MNPOEKLIHUHM MEPEMENICHUS, MPOEKIMH CKOPOCTH M MPOEKUHUH YCKOPEHHsS IpPU PaBHOYCKOPEHHOM
MPSIMOJIMHEWHOM JIBUKEHUU:
1.4

2
s.(D=vy,t+a, S

U_\'(f) =Up, +4, L,

a. (f)=caonst,

o] o]

2 2 _ 4
Doy Yix a5y




Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPCMCHU I HNPOCKHIUU YCKOPCHUA, IMPOCKOHUU CKOPOCTHU, IMPOCKIHU IICPEMCIICHUA,

KOOPpAWUHATBI IPU PABHOYCKOPCHHOM HpHMOJ'IHHGfIHOM JABHKXCHHUHN

CBoboanoe maneHue. GopMyiibl, ONUCHIBAIONINE CBOOOJHOE IMAJEHHE Teja 10 BEPTUKAIN (JIBIDKEHHME Tela BHU3 WIH

1.5 BBEPX OTHOCHTEIBHO MOBEPXHOCTU 3emiu). I'paduku 3aBUCMMOCTH OT BPEMEHHU JUISl MPOCKIMH YCKOPEHUs, MPOCKIHH
CKOPOCTH U KOOPJMHATHI MPU CBOOOTHOM MaICHUH Tella TI0 BEPTHKAIH
CKOpOCTh paBHOMEPHOI'O IBUKEHHUSI TeJla TI0 OKPYKHOCTU. HarnpaBieHnue ckopocTu.
dopmyna JUTsl BBIMUCIEHUS CKOPOCTH Yepe3 paaryc OKPY>KHOCTH H ITEPUOJ] 0O0paIeHUS:
U= ZMR
T
[lenTtpocTpemMutensHoe yckopeHue. HampaBieHune EeHTPOCTPEMUTEIBHOTO YCKOpeHus. Dopmyna Uisi BBIYUCICHUS
YCKOpPEHUS:
2
1.6 q. = v
"R
®dopmyiia, CBSI3bIBAIOIIAS IEPUO U YACTOTY OOpaIIeHUs:
v = L
T
Macca. ITnotHocts BeniectBa. @opmyra st BBIYUCIECHUS TIIOTHOCTHU
b= m
17 v
1.8 Cuna — BekTopHas ¢puznyeckas BennunHa. CIoKeHHEe CUIT




1.9

SIBnenne nnepuuu. Ilepsslii 3akoH HeroToHA

Bropoii 3akoH HeroToHa:

1.10 F=m-a
CoHanpaBIeHHOCTb BEKTOpA YCKOPEHHMsI TeJla M BEKTOpa CHJIbL, AEHCTBYIOLIEH Ha TEJI0
B3aumoneiictBue tein. Tperuii 3akoH HeroToHa:
f"\ = _}:_.'
2 12
1.11
TpeHue MoKos U TpeHUE CKOBKeHUs. Dopmyrna it BEIYUCICHHSI MOTYJISI CHIIBI TPEHHSI CKOJIBKCHHUS :
F_=pn-N
p =t
1.12
Hedopmarus tena. Yupyrue u Heynpyrue aedopmaiun. 3akoH ynpyroi aedopmarun (3akoH ['yka):
F=k-Al
1.13
BcemupHoe Tiarorenue. 3aKkoH BCEMUPHOT'O TSTOTEHUS:
My -1,
F=G- —=
'L
1.14

Cuna TspKecTH. Y CKOpeHne CBOOOJHOr O MaJICHHUSL.
dopmyna JUIsi BBIYUCIEHUS CHIIbI TSXKECTH BOJIU3U MOBepxHOCTH 3eMin: F = mg.

JBmwxenue manet Bokpyr Comnana. [lepas kocmMudeckas ckopocTs. HeBecoMOoCTh U meperpy3Ku




I/IMHYHBC TCJIa — BCKTOpHaA (I)I/I3I/ILICCKa$I BCIIMYHHA.

1.15 D=md

I/IMHYHBC CHCTEMEI Tel. MI3MeHeHne HUMITYJIbCA. I/IMHYJ'ILC CHIJIbI

3akoH COXpaHCHUA UMITYJIbCa JI SaMKHYTOfI CHUCTCEMBI TCII.
1.16 P=myuy +m, U, =const

PeakTuBHOE IBUXKEHHE

Mexanudeckast pabora. Dopmyia 11t BEIUACIEHUS paOOThI CHIIBIL:
A=Fscosu

MexaHnueckass MOIIIHOCTD:

1.17
4

r

N=

Kunernueckas u NOoTCHIMAJIbHAsl SHCPIrUs. CDOpMy.TIa JIJIS. BBIYUCIIEHUS! KHHETUYECKOM SHCPIUH:

H!Uz
Ep=—r

118 Teopema o kuHeTHYECKON SHepriy. PopMyIia Ul BBIYUCIEHHS TOTEHIMAILHOM SHEPIMHU TEJIa, TIOJHSATOrO
' HaJ 3eMIEH:

E,= mgh

1.19 MexaHudeckast SHEPTUs:




E=E,+E,

3aKOH COXpaHEHUs] MeXaHu4YecKor sHeprun. Gopmyrna [Jis 3aKOHA COXPAaHEHHUS MEXaHUYECKOM SHEPTHH B OTCYTCTBHE CHII
Tpenusi: E = const.
ITpeBpaiieHre MEXaHMUECKONW YHEPTUN NPU HATUUUH CUIIbI TPEHHUSL.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHKH.
Peruar. Moment cuisl; M - FI.
YcnoBre paBHOBECHS pbluara:

M +M,+..=0

[ToxBmxHBINM 1 HeTOABMXKHBIN 0710Ku. KIT/] MpocThIX MEXaHU3MOB,
n= Aﬂmmnaﬂ
A‘S&IIH‘E[EE:E&H

1.21

JlaBnenue TBEPIOro Tena.

@opMyiia U BBIYACICHUS JaBICHUS TBEPAOrO Tela:

_F
P=5-

JaBnenue raza. ATMocepHoe TaBieHHUE.
FPII[pOCTaTI/I‘ICCKOG JAaBJICHUC BHYTPH KUIKOCTH.
@opmyiia Uil BBIYACICHUS JaBICHUS BHYTPH KUJIKOCTHU:

p=pgh+p_,

1.22

3axoH Ilackans. ['mapaBnuuecknii nmpecc




1.23

3akoH ApXI/IMCIla. CDopMlea AJI1 onpCACIICHUA BBITAJIKUBAIOIICH CHIJIBI, HeﬁCTBYIOMGﬁ Ha TCII0, HOpr)KéHHOC B
KHUAKOCTH HJIM ras:

F,. . =pgV
_:"_I;."L. p\-r
Ycnosue riaBanus tena. [lnaBanue cyoB v BO34yXOIUIaBaHUE
Mexanudeckue KoneOaHUs. AMIUTUTY/AA, MEPUOA M dacToTa kKojeOaHui. DopMyia, CBA3BIBAIOIIAS YACTOTY U TMEPHOJ
KoJie0aHui:
1.24
v = 1
T
1.25 Matematnyeckuil 1 NpyKUHHBIN MasTHUKH. [IpeBpalieHne sHepruu npu KonedaTesIbHOM IBUKEHUU
1.26 3aryxaromue Konebanus. BeinykaeHHbIe KoneOanus. Pezonanc
Mexannueckre BOJHBL. [IpoaoabHbIE U MONEPEYHbIE BOJIHBL. [[TMHA BOJHBI U CKOPOCTh PACIPOCTPAHEHHS BOJIHBI:
1.27 h=v-T
1.28 3Byk. ['pomMkocCTh 1 BhicoTa 3ByKa. OTpaxkeHHE 3BYKOBOW BOJIHBI HA TpaHuIle ABYX cpea. MH(pa3ByK u yinbTpa3ByK
IIpaxmuueckue pabomsi
W3mepeHne cpeaHeidl TUIOTHOCTH BEIIECTBA; apXHMMEIOBOM CHIIBL; JKECTKOCTH TPYXKHHBI, KOd(P(UIIMEHTa TPEHHS
CKOJIb)KEHUST; paOOThI CUJIBI TPEHHUSI, CUJIBl YIIPYTOCTH; CPEIHEH CKOPOCTH JBUKEHHs OpyCKa MO HAKIOHHOW TJIOCKOCTH;
yCcKOpeHusi Opycka MpH JBIKEHHH [0 HAKJIOHHOW TUIOCKOCTH; YacTOThl U MepHoAa KoieOaHUN MaTeMaTH4ecKOoro
1.29 MasiTHUKA; YacTOTHl U MepHoja KojieGaHuil Mpy>KMHHOTO MasiTHUKA; MOMEHTA CUJIbl, JEMCTBYIOLIEr0 Ha pbluar; paboThl

CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a € MOMOIIBI0 HEMOABMKHOIO 0JI0Ka; pabOoThl CHIIbI YIIPYTOCTH MPHU NMOABEME Ipy3a C
MIOMOIIBIO TIOABHMKHOT'O OJIOKA.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOW CHJIBI OT 00bEMa MOrpyKEHHOW YaCTH Tejda M OT IUIOTHOCTH KHMJIKOCTH;
HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI OT MAcChl T€ja; CUJIbI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO JaBJIEHUS U OT
poOza MOBEPXHOCTHU; CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENeHU JeOopMallii NPYKUHBI; YCKOPEHUs Opycka




OT yIJla HaKJIOHa HaHpaBHﬂIOHleﬁ; nepuoaa (‘-IaCTOTBI) KOJICOAHUH HUTSHONO MAaSTHHKA OT JJIMHBL HUTH; IICpHUOa
KoJIeOaHMi IIPYXXUHHOI'O MasATHUKA OT MACChI I'py3a U JKECTKOCTHU IIPYXXUHBI; UCCICAOBAHUC HC3aBUCUMOCTU IICPUOLA
KoJIEOaHNH HUTSIHOIO MasgTHHUKA OT MacChl Ipy3a. HpOBepKa YCJI0BUA PAaBHOBCCHS pbluadra

Qu3zuyeckue A6leHUs 6 Npupode: TPUMEPHl IBMKCHUS C Pa3IUYHBIMH CKOPOCTSAMHU B JKMBOM M HEKUBOW HpPUPOAE,

JEeNCTBUE CUJIIBI TPCHUS B MIPUPOAC U TCXHUKE, [TPUIIMBLI U OTJIMBBI, ABUKCHUC IIJIAHCT ConHeuHol CHUCTCMbI, pCAKTHUBHOC

1.30 JIBIDKEHUE JKUBBIX OPraHHW3MOB, pblYarM B Telle YEIOBEKa, BIUSHHE aTMOC(PEpPHOro AABICHUS HA >KUBOH OpraHu3M,
IJIaBaHUE PbIO, BOCIIPUSITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHNE, CEHCMUUYECKUE BOJIHBL, IyHAMH, 9XO0
Texnuueckue ycmpoiicmea: CIMJIOMETP, AATYUKU TIOJIOKEHHS, PACCTOSHUS U YCKOPEHUS, TUHAMOMETp, MOALIMITHUKH,
131 pakeThbl, pblYar, MHOJABM)KHBIM W HEMOJIBMKHBIM OJIOKM, HAKIOHHAs IUIOCKOCTb, IIPOCTHIE MEXAaHM3MblI B OBITY,
' cooOuiarommecs Cocyabl, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN IIPecc, MAaHOMETp, OapoMerp, BBICOTOMED,
MOPIIHEBOM HAcOC, apeOMETp, 3X0JI0T, UCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE SIBJIEHU A
51 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTpPOEHUs BellecTBa. Mopaenu TBEPAOro, >KUIKOIO U
' ra3o00pa3Horo coctosiHui Beniecta. Kpucramnyeckue u amopdHeie Tena
2.2 JBmwxenne yactuil BemiecTBa. CBs3b CKOPOCTH JIBFXKCHUS YaCTHIL ¢ TeMIiepaTypoil. bpoyHoBckoe nBkenue, nuddy3us
2.3 CMmaunBaHue U KaNWIISIPHBIE SIBJICHUS
2.4 TemioBoe paclIupeHne U CKaThue
2.5 TennoBoe paBHOBecHe
2.6 Buytpennss sHeprus. Paborta u Terionepeiaya Kak cnocoObl N3MEHEHHs BHYTPEHHEH SHEpruu
2.7 Bupel Temionepenayu: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3Ty4YCHHE
HarpeBanue u oxnaxaenue ten. KonudecTBo Temiorsl. Y aenbHas TEMI0EMKOCTb:
2.8 O=am(t,—1)




3akoH COXpaHCHUA DHCPIUr B TCIUIOBLIX ITpOILIECCaX. ypaBHeHI/Ie TeILIOBOro OallaHca:

2.9 Q1_Qg +...=0
Hcnapenne u koHaeHcamus. V3MeHeHHWE BHYTpEHHEW SHEPIMHM B MPOIECCe HCIMApEeHUs M KoHJeHcanuu. Kwumenwe
2.10 KHMJIKOCTH. Y IenbHast TerioTa napoodpasoBanus: L = Q/m
2.11 Braxxnocts Bo3yxa
[1naBnenue u kpuctammnzauus. Mi3MeHeHre BHYTpEHHEN SHEPrUM IPH IJIABJIICHUU U KPUCTAILIU3AUK. Y AelIbHAs TeIoTa
[LIABIIEHUS:
2.12 . 0
==
i
213 BHyTpeHHsIs 9HEPIUs CropaHusl TOILIMBA. Y IeJIbHAS TEIIOTa Cropanus Tommsa: = Q/m
2.14 [Tpunimnb! paboTs! TerioBbix aeurareneil. KI1J[ teroBoro nurarens
Ipaxmuuecxue pabomoi
N3mepenune yenpHON TEIIOEMKOCTH METAUIMYECKOrO LIWIMHAPA; KOJIUYECTBA TEMJIOTHIL, IOJYYEHHOIO BOJOM KOMHATHOM
215 TeMIeparypbl (PUKCUPOBAaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTblii LMIWHAP; KOJIHMYECTBAa TEIJIOThI, OTJAAHHOTO
' HarpeThiM MWIMHAPOM, IOCIIC OMYCKaHUs €ro B BOJY KOMHATHOW TeMIIEpPaTyphbl, OTHOCHUTEIIBHON BJIQKHOCTH BO3/yXa;
yACIbHON TEIIOTHI IJIaBJIeHUs Jibaa. VcciaeqoBanue W3MEHEHHUsS TEMITEPaTyPhl BOJbI TIPH PA3JIMUHBIX YCIIOBUAX; SBJICHHS
TEMJI000MEHa TTPU CMEIIUBAHUHN XOJIOIHON U TOpsiYei BOBI; ITpoIlecca UCTIApEHUS
216 Qusuyeckue s61eHUs 8 NPUpode. TTOBEPXHOCTHOE HATSHDKCHHUE M KaTMJUIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IPHPOJIE,

n3nydenne CoIHIIa, 3aMep3aHre BOJTOEMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa




Texnuueckue ycmpoticmea: KalWUIAPbl, TPUMEpPbl HCIOIb30BAHUS KPUCTAIUIOB, >KUIKOCTHBIA TEPMOMETp, IaTYUK

2.17 TEMIEpaTypbl, TEPMOC, CHCT€Ma OTOIUICHUS JIOMOB, THUTPOMETPHI, TICUXPOMETp, TMapoBas TypOWHA, ABUTaTeNb
BHYTPEHHET O CTOpaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHU A
3.1 OnekTpusanusd Teil. /[Ba Buaa aleKTpUIecKuX 3apsiioB
3.2 B3aumMogeiictBue 3apsikeHHbIX Tell. 3akoH KynoHa
3.3 3aKOH COXPAHECHHUS DICKTPUUIECKOTO 3apsiia
3.4 Dnektpuueckoe mose. HampsxEHHOCTh ANEKTpHYecKoro mous. [IpuHIUI Cymeprno3uiuu SJIeKTPUYECKUX Mone (Ha
' Ka4eCTBEHHOM yPOBHE)
35 Hocurenn snektpuueckux 3apsaoB. JleficTBUE 3JIEKTPUYECKOrO TMOJsI Ha BJeKTpudeckue 3apsabl. [IpoBomHuku u
' JUDJIEKTPUKI
[TocTosHHBIN 3eKTpUUecKui TOK. JlelcTBus anekTpuieckoro Toka. Cuna Toka. Hanpsxenue.
I=qg/t,U=A/
3.6 ’
DIEeKTPUYECKOE COMPOTUBIICHUE. Y IETBHOE JIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R=pl/S
38 3akon Oma jis ydacTka snekrpudeckoii emu:l = U/R
[TocnenoBarenbHOE COETUHEHUE TPOBOIHUKOB:
c TT=TT7 oJT - P—PR 4
a9 | L =L;U=U,+Uy R=R +R,

Hapannem,Hoe COCIMHCHHUE NPOBOAHHUKOB PaBHOI'O COITPOTHUBIICHUA




U =U:;E=IZ+I:;R=%.

CMernaHHEBIC COSTUMHCHUS ITPOBOJHUKOB

Pabora u momHOCTh 3nekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akoH J[>xoyns — Jlenua:
3
3.11 Q=I"-R-t
3.12 OnbIT OpcTena. MarHuTHOE 1ose NpsiMoro MpoOBOJAHUKA C TOKOM. JIMHMKM MarHUTHON MHIYKIIMHU
3.13 MarauTHoe 11oJjie 1OCTOSIHHOI0 MarHuTa. B3aumMoaeicTBUE OCTOSHHBIX MarHUTOB
3.14 JleficTBre MArHUTHOrO NOJIS1 HA TPOBOJIHUK C TOKOM
3.15 OnpiTer @apazes. SAABneHue ameKkTpoMaruuTHON HHAYKIUH. [IpaBuno Jlenma
IIpakmuueckue pabomul
M3mepeHue 31eKTPUUECKOro COMPOTHUBIIEHUS PE3UCTOPA; MOLIHOCTH 3JIEKTPUUYECKOr0 TOKa; PabOThl 3JIEKTPHUUECKOro
TOKa.
316 HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOLIETO B NPOBOAHUKE (PE3UCTOPBI, JIAMIIOUYKA), OT HAIPSDKEHHs Ha
' KOHIIaX IPOBOJHKKA; 3aBUCUMOCTU COINPOTUBJIICHHUS OT JUIMHBI IPOBOJHHUKA, IUIOIIAJU €ro IMONEPEYHOro CEYEHUs U
YZIE€IBHOT'O COMPOTHUBIICHUS.
ITpoBepka npaBuia JUist 3JIEKTPUYECKOT O HANPSKEHMSI TP T1OCJIEA0BATEIbHOM COSIUHEHUH IPOBOAHHUKOB; IpaBuia JUIs
CHJIBI QJIEKTPUUYECKOT'0 TOKA MPU NapaJlIeIbHOM COEJJMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
317 Qu3zuyeckue A81eHUA 6 NpUpoOe. HIIEKTPUUECKHE SBICHUS B aTMoc(hepe, ITEKTPHUECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE
' nose 3eMiu, peiid monocoB, poib MArHUTHOTO OIS JUIS KU3HHU HA 3eMie, OJISIPHOE CUSHUE
3.18 Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT, CYETUMK DJIEKTPUUYECKOW OSHEPTuu,




SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC 3J'IeKTp0HpPI60pLI (HpI/IMepBI), QJICKTPUYCCKUC NPCAOXPAHUTCIIH,
QJICKTPOMATHUT, 3JICKTPOABUTATCIIb ITOCTOAHHOI'O TOKA, TCHEPATOP IMMOCTOAHHOI'O TOKA

3.19 OnekTpoMarHuTHbIC BOJHBI. LlIKana 371eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast monens cBeta. [IpsimonuHeitHOE pacpocTpaHeHHEe CBETa
3.21 3akoH oTpaxkeHus ceera. [liiockoe 3epkaiio
3.22 [Tpenomiienue cBera. 3aKOH MPEIOMIICHUS CBETa
3.23 Hucniepcust cBera
3.24 JIunza. Xon ny4deit B muH3e. DokycHOE paccTosiHue TUH3BL. OnTryeckas cuia tuH3sl: D = 1/F
3.25 ['ma3 xak ontuyeckas cucrema. OnTuyeckue npuOOpsI
IIpakmuyeckue pabomoi
M3mepeHue onTHUECKOW CHIIBI coOMparollell JMH3bI; (OKYCHOI'O PAcCTOSHUS COOMparonield JUH3bl (IO CBOWCTBY
paBEHCTBA pa3MepOB MPEeIMETa U N300paKeHHsI, KOT/Ia TIPEIMET PACIIONIOKEH B ABOWHOM (hOKycCe), TOKa3aTels MPETOMIICHHUS
3.26 | crekuna.
HccnenoBanne CBOICTBa HM300paKeHHUs, MOJYYSHHOTO C TMOMOIIbIO COOMpAIOUIEH JIMH3BI;, U3MEHEHHs (POKYCHOTrO
paccTosiHUs ABYX CJIOXKEHHBIX JIMH3; 3aBUCMMOCTHU yTJia MPEIOMIICHHUS CBETOBOI'O JIyda OT yrija MMaJeHHs Ha IPaHUIle «BO31yX
— CTEKJIO»
397 Quszuyeckue asnenus 6 npupode.: 3arMenust Connua u JIyHbI, 1[BETa Tel, ONTUYECKHE SBJICHUS B aTMocdepe (1BeT Heba,
pedpaxius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOII, POTOAIIAPAT, ONTUIECKAE CBETOBOIBI
4 KBAHTOBBGIE SIBJIEHUA
4.1 PammoaktuBHOCTH. Anb(ha-, Oeta-, ramma-u3irydeHus. Peakiuu anbda-u 6era-pacmaga
4.2 OmneiTe Pe3epdopna no paccesuuro anbda-vyactuil. [nanerapuas Mmoaens aroma
4.3 CocraB aromHoOro siapa. Mzoromnsl




4.4

HepI/IO,[[ rnojrypacnaaa arTOMHBIX ISP

4.5 S nepHble peakuy. 3aKOHBI COXPAHEHUS 3apsIOBOr0 M MaCCOBOT'O YHCEJl

46 Qu3suyeckue A61eHUA 6 NpUpoOe. €CTECTBEHHbIN paJuoaKTUBHBIN (JOH, KOCMMUYECKHE JIy4d, PaJUOAKTUBHOE HU3ITy4eHHE
' IPUPOAHBIX MUHEPAJIOB, AEUCTBUE PAIMOAKTUBHBIX M3JIy4€HUHM HAa OpraHU3M YelloBeKa

4.7 Texnuueckue ycmpoticmea.: CIIEKTPOCKOI, NHANBUAYalIbHBINA JO3UMETP, Kamepa BuibcoHa, siiepHas JHEpreThKa




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JI5S1 YYEHUKA
YueBHMK “Dusnka-7”, “Ousnka-8”, “Ousnka-9”. ABTop MepbiukiH A.B.

METOJINYECKHNE MATEPHAJIBI JIJISI YUYUTEJISA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET



JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOAMUCHIO

MYHULUUMNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHME HOBOYCUHCKASl OCHOBHAS OBLLLEOBPA3OBATEJIbHASA
LLUKOJIA MYCJTFOMOBCKOIr0O MYHULIMMANIbHOIO PAAIOHA PECNYBJ/INKKN
TATAPCTAH, tOmarynosa Hagexaa MuxaiinosHa, AUPEKTOP
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