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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHHs COCTaBJICHAa Ha
OCHOBE TOJIOKCHH W TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS HAa 0a30BOM YPOBHE OCHOBHOU
oOpa3oBarensHOW Tporpammel, mnpeactaBieHHbIx B DPI'OC OO0, a Takke ¢ yu€ToM
dbenepasibHON paboueld mporpamMMmbl BocmHTaHus W KoHIENIMU mpenojaBaHus Y4eOHOTO
npeaMera «Pu3ukKay.
Copmepxanue  mporpaMMbl 1Mo (GU3MKE  HampaBlIeHO  Ha  (QOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOydaloluXcsi M OpraHM3alHi0 U3ydeHus (u3ukud Ha
NS TeTbHOCTHON OCHOBe. B mporpamme mo (pu3mke y4YHTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K I1UIAHUPYEMBIM JUYHOCTHBIM U
METanmpeaMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXKIpPEIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHusl.
[Tporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeaeieHne y4eOHOro marepualia Mo rojam
oOyuenuss (mo KjaccaMm), MpeIaraeT NPUMEPHYIO TMOCIEAOBATEIHPHOCTh HW3YYCHHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS MPEIMETHOrO0 COAEpKaHMS M yué€Te BO3PACTHBIX
0COOEHHOCTEN 00y4aroImuXCsl.
[IporpamMma o ¢usrke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOJIUYECKON MTOMOIIU YUYUTEIIO
B CO37aHUH paboyel MporpaMMsbl 1o y4eOHOMY MTPEAMETY.
®dusnKa SBISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEAMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKaT B OCHOBE IMPOIECCOB U SBICHHM, M3y4aeMbIX XHMUEH,
Ouosorueit, actpoHomMueit u ¢uznyeckoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, MpelocTaBiseT HaumOojee sSCHble 00pa3lbl NPUMEHEHHS HAay4yHOro METojAa
MO3HAHUs, TO €CTh CII0CO0a MOTYUYEHUs TOCTOBEPHBIX 3HAHUN O MUpE.
OnHa M3 rmaBHBIX 337a4 (u3nyeckoro oOpa3zoBaHUs B CTPYKType oOIero odpa3zoBaHus
COCTOMT B (OPMHPOBAHUM €CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH M HMHTEpeca K HayKe Yy
00yJaronmxcsi.
Wzyuenne ¢usnkun Ha 0a30BOM YpOBHE MpEINONaraeT OBJaJeHHE CIEAYIOUMMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:
® HAy4HO OOBSICHSTDH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATH JaHHBIE U MCIOJIB30BaTh HAy4YHbIE J0Ka3aTeIbCTBA JUIS
MOJTy4EHUs BEIBOJIOB.
enu u3yuyeHus (U3MKM Ha YPOBHE OCHOBHOI'O 0O0IEro 0oOpa3oBaHUsSI OINpEAENeHbl B
Konuenmuu npenonasanus ydeOHoro npeamera «Pusnka» B 00pa30BaTeIbHBIX OpraHU3aLUsaX
Poccuiickoit denepainu, peanu3ylIIUX OCHOBHBIE 001Ie00pa3oBaTeNbHbIe MPOTPAMMBI,
yTBepxaEHHOU pemieHueM Komterun MwunucrepcrBa mnpocenienus Poccuiickoit denepanu
(mporoxon ot 3 nexadbps 2019 r. Ne I[1K-4BH).
Hean nzydyenus pu3nKu:
e [puHOOpeTeHHEe HUHTEpeca U CTPEMJIEHUS OO0ydYarolMXcs K HaydyHOMY HW3YYEHHIO
MPUPOIBI, PA3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMIPEACTAaBICHUII O HAyyHOM METOJEe I[O3HAaHUS U (OpPMUpPOBaHUE
HCCJIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIHUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (PH3HKH;
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e (opMHUpOBaHHE NPEACTABICHUN O POJM (PU3HUKH Ui Pa3BUTHS JPYTHUX €CTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymell mnpodeccuoHanIbHOM
JESTeIbHOCTH, CBA3aHHOW C (PM3UKOM, MOATOTOBKA K JaJbHEHIIEMY 00Y4YEHHUIO B 3TOM
HalpaBJICHUU.

JlocTwkeHre HTHX Iened mnporpamMmbl 1O (GHU3MKE Ha YPOBHE OCHOBHOIO OOLIEro

o0pa3zoBaHMs 00eCIIEUNBACTCS PELICHUEM CIIeYIOINX 3a4a4:

e npuoOpeTeHHEe 3HAHUH O JUCKPETHOM CTPOCHMM BEIIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e qnpuoOpeTeHHMEe YMEHMH ONHMCHIBAaTb M OOBACHATH (U3MYECKUE SBJICHUA C
UCIOJIb30BaHUEM TOJyYEHHbIX 3HAHWH;

® OCBOCHHME METOJOB PEUICHHs MPOCTEHIINX pacYETHBIX 3a/1a4 C MCIOJIb30BaHUEM
(bu3n4ecKux MojeIel, TBOPUECKUX U MPAKTHKO-OPUEHTHPOBAHHBIX 3aj1ay;

® pa3BUTHE YMEHUH HAOMIOJATh TNPHUPOAHBIC SBICHHUS U BBINOJHATH  OIIBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAJIbHBIE HCCIEIOBaHMUA C HCIOJIb30BAHUEM
M3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHME MPHUEMOB paboOThl ¢ HH(popMalMend (HU3NYECKOrO COMACpkaHMS, BKIIOUYas
MHPOPMALIUIO O COBPEMEHHBIX JOCTIKEHMSIX (HU3UKH, aHAIW3 U KPUTHYECKOEe
OlLIEHHMBaHKE UH(POpMALUH;

® 3HAKOMCTBO CO cepaMu MPOPECCHOHATBHON JIEATEIBHOCTH, CBI3aHHBIMU C (PU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHIKEHUAX (PU3NYECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefeN0), B 8 kiacce — 68 yacoB (2 4aca B
HEJIEINI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO0).

[Ipennaraemslii B mporpamme mo Gu3mnke nepeyeHb Jad0paTOPHBIX PadOT U OMBITOB HOCUT
pPEKOMEHIaTeNbHBIA XapaKkTep, yYUTENb JeiaeT BbIOOp MPOBENEHUS JIabopaTOpHBIX paboT U
OTIBITOB C Y4ETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJalOUINXCsl, CITUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHUi, Ipe/IyIaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOT'O 9K3aMEHa 10 (pU3UKE.
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COJAEPKAHUE OBYYEHUSA
7 KJIACC

Paznen 1. ®usuka u eé pojib B NO3HAHUHU OKPYKAKIIET0 MUPA.

®usuka — Hayka o npupoje. fABneHus npuponabl. usznueckue sSBICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, AIICKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEHIE.

Ouznyeckue BeMUUUHBL V3MmepeHue ¢uzndeckux BenudyuH. Duznyeckue MTPHOOPHI.
[lorpemHocTs n3MepeHuil. MexxayHapoiHas CUCTEMA €IUHULL.

Kak ¢u3uka u npyrue ecrecTBEHHbIe HAyKH HM3y4aroT MpUPOay. EcTecTBeHHO-HayuHBIH
METOJi TO3HAHUs: HAOII0/IeHHe, IMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABUKEHUE THUIIOTE3,
SKCIEPUMEHT 10 TMPOBEPKE THUIMOTE3, OOBsICHEHHWE HalmogaeMoro spieHus. Onucanue
(bU3MYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBBIC, HIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHHUS.

2. ®usnueckue nMpuOOPHI U MPOIEIypa MPSMBIX U3MEPEHUN aHATOTOBBIM U IH(PPOBBIM

npudopom.

Jlabopamopusie pabomsl u onvimol.

1. Ompenenenue UEHbI JENIEHUS MIKAIbI H3MEPUTEIBHOTO Tpubopa.

N3MepeHne paccTosTHUM.

3. H3mepenue o0bEMa KUIKOCTH U TBEPAOTO TEa.
4. OrmpepeneHue pa3MepoB MaJbIX TeJl.
5. U3mepeHnue temmepaTypsl NpU MOMOLIM KUIAKOCTHOTO TEPMOMETpPAa M JIAaTYMKA

TEeMIIepaTyphl.
6. IlpoBenmenue wuccimegOoBaHUS IO MPOBEPKE THIOTE3BI: MAJbHOCTH MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJIE€HUA 0 CTPOEHHUHU BelleCTBA.

Crpoenue BemiecTBa: aTOMbl U MOJIEKYNbI, UX pa3Mmepbl. OMbBITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTRA.

JIBrxenue vactull BemiecTBa. CBsi3b CKOPOCTH JBHMXKEHMSI YAaCTUIl C TEMIEPaTypou.
bpoyHnoBckoe nBwxkenue, nuddysus. BzaumopeicTBue dYacTHIl BEHISCTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHble COCTOSIHMSI ~ BEIIECTBA: CTPOCHHME Ta30B, IKUJAKOCTEH U  TBEPABIX
(kpucTaminyeckux) Teld. B3auMoCBs3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHbhIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTtHbIX COCTOSTHHM
BOJIBL.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHYKEHUS.

2. Habmonenue nuddys3un.

3. HaGmronenue siBieHUi, OOBACHSAIOMUXCS MPUTHKEHUEM WIH OTTATKUBAHUEM YaCTHUIL

BEILIECTBA.

Jlabopamopusie pabomsl u onvinol.

1. Ormenka quameTpa aToMa METOI0M PSAOB (C UCIIOIb30BaHUEeM (poTorpaduii).

2. OmnbIThl IO HAOIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYKEHUIO ACUCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Paznen 3. /IBu:KeHHe U B3aMMOeliCTBHE TeJl.
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Mexanuueckoe JBUKEHHE. PaBHOMepHOe U HepaBHOMepHOe JBHkeHHe. CKOpOCTb.
CpenHsist CKopoCTb IIPU HEPABHOMEPHOM ABM)KEHUHU. PacuéTr myTH U BpeMEHHU JABUKECHHUS.

SBnenne wmHepumu. 3akOH MHEpUMM. B3aummopneicTBue Ten Kak NPUYMHA W3MEHEHUs
CKOpOCTH JBMXEHMs Ten. Macca kak mepa uHepTHoctu Tena. [lnmoTtHocts BemiectBa. CBsi3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepuCTUKa B3auMmoneucTBus Ttena. Cuna ynpyroctd W 3akoH ['yka.
W3mepenue cuwiibl ¢ NMOMOLIBIO JUHAMOMETpa. SIBieHHME TAroTeHMs M cwia TshkecTH. Cuna
TSOKECTH Ha Jpyrux IuaHetax. Bec Ttema. HeBecomocTs. CrnoxeHue cuil, HalpaBiICHHBIX IO
oJlHO npsimoii. PaBHOzelcTBYyOIIas cui. Cuia TpeHus. TpeHue CKOJIbXEHHUsS U TPEHHUE MOKOSL.
Tpenue B IpUpoO/Ie U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHU4eCcKOro IBUKEHHUS Tela.

H3mepenne ckopocTr NPSMOIMHEWHOTO ABHKEHUS.
Habnronenue siBieHUs] HHEPLIUH.

HaGnronenne u3MeHeHus! CKOPOCTH IIPY B3aUMOJICHCTBUU TEJ.
CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEJL.

oukwNeE

Crno)xeHue CHJl, HalTPaBJICHHBIX TI0 OJHOU MPSMOH.

Jlabopamopusie pabomel u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHHS (IIapyuKa B >KUJIKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jalee).

2. OrmpeneneHue CpeJHEl CKOPOCTH CKOJIbKEHUS OpycKa WM HIapuKa MO HaKJIOHHOM
MIJIOCKOCTH.

3. OmnpeneneHue MWIOTHOCTH TBEPAOIO Tea.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpy>KUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U
XapakKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

Pasznea 4. JlaBjieHue TBEPABIX TeJl, :KUTAKOCTEN U Ta30B.

Hasnenne. CriocoObl yMEHBIIICHUS M YBEIMUEHUS JaBlieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemmepaTypsl. [lepenaua naBiaeHust TBEPIABIME TEIAMU, KUIKOCTSIMH
u razamu. 3akoH [lackans. ITHeBMaTMyeckue MamnvHbl. 3aBUCUMOCTH JIaBJICHUSI KUJKOCTH OT
rryounsl.  [mapoctatudeckuit  mapamokc. CooOmaromuecss cocynbl. [ 'mapaBnmueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe AaBieHue. [IpUYMHBI CyIIECTBOBaHHUS BO3AYIIHON
o6onoukn 3emnu. OmbiT Toppuuermn. U3mepenue armocdepHoro naBieHus. 3aBUCUMOCTH
aTMOC(EpHOr0 JaBJieHHUS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl nans u3MepeHus
aTMoc(hepHOro JaBJIEHUS.

JleficTBrE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITaikuBaroimas (apXxumMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxonnasanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JaBJEHUS ra3a OT TEMIEPATYPHI.

Ilepenada naBneHUs KUIKOCTHIO U Fa30M.
Coobmaromuecst CoCy/bl.

I'mppaBnuueckuii mpecc.

[IposiBnenue neicTBus aTMOCHEpPHOTO TaBICHHUS.

e W
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3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O0BEMAa TOTPYKEHHOW dYacTH Tela W
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUIIBI BECY BBITECHEHHOM JKUJIKOCTH.

VYcmoBue 1uiaBaHMs TeN: IUJIABAHUE WJIM TOTPYKEHHE Tl B 3aBUCUMOCTU  OT
COOTHOIIECHUS IJIOTHOCTEN TeNa U KUIKOCTH.

Jlabopamopnwvie padbomut u onvimol.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa NMOTpyKEHHON B KHUIKOCTh
4acTH Tela.

OnpeneneHne BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEW Ha TEJO, MOIPYKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOIIEH CHIIBI, JEUCTBYIOIIEHM Ha TEIO0 B
KUIKOCTH, OT MaccChl Tela.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOUICH CHJIBI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMA NOrpyKEHHON B XKHUJIKOCTh YaCTH T€la U OT IUNIOTHOCTU
KHUIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKM U OIpENEIeHHE €&
IPy30I0ABEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.
Mexanunueckasi pabora. MoILIHOCTb.

HpOCTBIe MCXAaHU3MBbI. pbIyar, 6J'IOK, HaKJIOHHas IIJIOCKOCTB. HpaBI/IJ'IO PaBHOBCCHA
pblyara. HpI/IMeHeHI/IC IIpaBujia PaBHOBECH pbldyara K 6J'IOKy. «3om0TO0C IMpaBUJIO» MCXAHUKH.

KIIJ nmpocTsix Mexanu3MoB. [IpocTbie MeXxaHU3MBI B OBITY M TEXHHUKE.
Mexannueckass sHeprusa. Kunetnueckas M moTeHuManbHass sHeprus. IIpeBpaiieHue
OJIHOT'O BHJIa MEXAHWYECKON SHEPIUHU B IPYro. 3aKOH COXPAaHEHHUsI SJHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

ITpuMepbl POCTBHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Omnpenenenue paOOThl CHJIBI TPEHHs NPU PABHOMEPHOM JIBUXKEHHU Tena [0
TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccrnenoBaHue yClIOBUM paBHOBECHs pblyara.
3. HNsmepenue KII/] HaKIOHHON MIIOCKOCTH.
4. H3zydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPTHUH.
8 KUIIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTpOEeHHUs BellecTBa. Macca
U pa3Mepbl aTOMOB W MOJEKyJI. OmbIThl, TOATBEPKIAAIOUIME OCHOBHBIC TOJOXKECHHS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BelecTBa. Kpuctammnyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Tra30B, KUIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJI0KECHHM
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CMauuMBaHMe M KaNWUIIpHbIE sBiIeHHS. TemnoBoe
pacuIMpeHue U cKaTue.

Temneparypa. CBsizb Temmeparypbl CO CKOPOCTHIO TEIUIOBOTO JBM)KCHHS YacTHIIL.
Buyrtpennsss aHeprus. CrnocoObl W3MEHEHHWS BHYTPCHHEW OJHEPIHH: TEIUIoNepesada W
coBeplieHue padoThl. Bubl Temonepeaayn: TEMIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE.
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KonnyectBo Temmotel. YenpHas TEIUIOEMKOCTh BeEmIeCTBAa. TeriooOMEH W TEIIoBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M oTBepAeBaHHE KPUCTAIUTHUECKUX
BEIECTB. YAenbHas Terjora miaBieHus. [lapooOpasoBanue M KoHAeHcauus. Vcmapenwue.
Kunenne. YnenbHas Temiora mapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATYPHl KHUIICHHS OT
aTMOoCc(hepHOTo JaBJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIMBA. Y JebHas TEIIOTAa CTOPaHUs.

[Mpuamuner pabotel TemnoBbeix asurareneid KIIJ TeroBoro asuratens. TerioBble
JIBUTATENIH U 3aIIUTA OKPYKAIOIIEH Cpeibl.

3aK0oH COXpaHEHUs U MIPEBPAILICHHS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Jemoncmpayuu.

Habntoenne 6poyHOBCKOTO TBUKEHUSI.

Hab6mronenue nuddysun.

HaGnronenue siBleHUE cMaunBaHUsI ¥ KaWUTSIPHBIX SIBICHHA.

HabmroieHue TermnoBoro pacupeHust Te.

V3meHeHure naBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArPEBAaHUH UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTypshl.

Bupael rerionepenaun.

OxunaxkeHne mpyu COBEpIICHUU PaOOTHI.

LNk wWwNRE

HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHME TEITIOEMKOCTEN PA3IMYHbBIX BEIIECTB.
. HaGmoenue kumnenus.
. HabmioieHre mocTosiHCTBA TeMITepaTyphl IPH TJIABJICHUU.

[ S
N B O

13. Mojenu TeImIOBLIX ABUTaTEICH.

Jlabopamopuvie pabomul u onvimot.

1. OmnpIThl O OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKEHHUS.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN COJIM WJIM caxapa.

3. OmnpIThl O HAOJIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIl.
4. Omnpenenexue AaBieHUs BO3AyXa B OaisioHe MIIPHUIIA.
5. OmnbIThl, NEMOHCTPHUPYIONIME 3aBUCHMOCTH JABIIEHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHus WIN OXJIaXKICHUSI.
6. I[lpoBepka rumoTe3bl JHMHEWHON 3aBUCUMOCTU [UIMHBI CTOJOWMKA JKUAKOCTH B
TEPMOMETPHUUYECKON TPYyOKe OT TeMIIEpaTyphl.
7. HaOmropenue u3MeHeHMs] BHYTPEHHEHW 3HEPIHM Tejla B pe3ysibTaTe TeIUIoNepesadyu U
paboThI BHENTHHUX CHIL.
8. HccnenoBanue siBJeHHs TEIJIOOOMEHA PU CMEIIMBAHUK XOJIOIHOM U Topsiueld BOJBI.
9. OmpezneneHue KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW MpHU TEIJIO0OOMEHE C
HarpeTbIM METaJNIMYECKUM LIUIHHIPOM.
10. Onpenenenue yeabHON TEINIOEMKOCTH BELLIECTBA.
11. MccnenoBanue mporecca UCIapeHus.
12. OnpeneneHne OTHOCUTENIbHOM BJIaXXHOCTH BO3AyXa.
13. Omnpenienenue yieabHON TEIUIOTHI TUIaBJICHUS JIbJIA.
Paznen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJICHUSI.
Onektpusanus Ten. JBa poja sneKTpuyecKHx 3apsAoB. B3aumopeiicTBue 3apsiKeHHBIX
Ten. 3akoH KynoHa (3aBHCHUMOCTh CHIIBI B3aUMOJEHCTBHUS 3apsDKEHHBIX Tell OT BEIHYHHBI
3aps7I0B U PACCTOSTHUS MEKY TEIAMH).
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Onektpuyeckoe mnoje. Hampsok€HHOCT anekTpuyeckoro moiis. [IpuHIun cyneprno3unun
ANEKTPUYECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DJIEMEHTApHBIM aiekTpuueckuid 3apsna. CTpoeHue
atoma. [IpoBOIHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHUSI IIEKTPUUECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUS SJIEKTPUUYECKOrO0 TOKa. McTouHukKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS DJIEKTPUUYECKOTO TOKa (TEIMJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKUI TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas unenb. Cuna ToKa. OJeKkTpuyeckoe HampspkeHue. ComnmpoTUBIIEHUE
MPOBOJIHUKA. YIeJIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma i ydacTka Lenu.
[TocnenoBarenbHOE U MapAJLIETbHOE COETUHEHUE TPOBOAHUKOB.

PaboTa 1 MOUTHOCTH NIEKTpUYECKOro Toka. 3akoH J[xoyns—JIenna. DnexTpudyeckue nenu
Y IOTpeOUTENH IEKTPUIECKOM SHEpruu B ObITY. KopoTKoe 3aMbIkaHue.

IlocTtossHHBIE MarHuWTHl. B3amMmomeicTBHE ITOCTOSHHBIX MAarHWTOB. MarHmTHOE IIOJIE.
MarnuTHoe nojie 3eMJId U ero 3HaueHue Juis ku3Hu Ha 3emiie. OnbIT OpcTtena. MaraHutHoe mose
3JIEKTPUYECKOTO TOKa. [IpumMeHeHne 3J1eKTpOMarauToB B TEXHUKE. J[€MCTBHE MarHUTHOTO OIS
Ha TMPOBOJHHK C TOKOM. OJEKTPOJBHUIaTellb TMOCTOSHHOIO ToKa. lcrons3oBaHue
3JIEKTPOJBUTATENIEN B TEXHUYECKUX YCTPOMUCTBAX M HA TPAHCIIOPTE.

Oneitel  @apanes. SBneHue snekTpoMarHUTHOM  uHAykuuu. IlpaBuno  Jlenna.
Onektporenepatop. CrocoObl MOTy4YEHHsS DSIEKTPUUYECKONM OJHEPrUU. OJEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTHUU.

Jemoncmpayuu.

DJeKTpu3aius Ted.
JIBa poa 3JIEKTpUUYECKHUX 3apAJI0B U B3aMMOJICHCTBUE 3aPSIKEHHBIX TEJT.
Y CTpoHCTBO U IEMCTBUE AIEKTPOCKOTA.
DnekTpocTaTH4ecKast MHIYKIIHUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsA0B.
[IpoBOIHUKY U TUAJIEKTPUKH.
MoaenupoBaHHi€e CUIIOBBIX JUHUAM 3JIEKTPUYECKOTO MOJIA.
W CcTOYHUKH TOCTOSHHOTO TOKA.
JlelicTBUS PIEKTPUUECKOTO TOKA.
. DJIEKTPUYECKUH TOK B JKUJIKOCTH.
. "'a30BbIl pa3psia.
. 3MepeHune cuiIbl TOKa aMIIepMETPOM.
. I3MepeHune 2JIeKTPUYECKOr0 HAIPSIKEHUSI BOJIBTMETPOM.
. PeocTar u marasuH conpoTUBIICHUH.
. B3anmoielicTBIEe TTOCTOSTHHBIX MarHUTOB.

L NOU A WNRE

[ e T e W Gy Sy Wy WY
O Dd WNRERO

. MOI[CJIHpOBaHI/IC HCBO3MOXHOCTHU pa3aCICHUS ITOJIHOCOB Marnura.

[EEN
~N

. MOI[CJII/IPOBaHI/IC MAarHuTHBIX HOH€I>'I IIOCTOAHHBIX MAardHuToOB.
. OnbIT DpcTena.
. MarauTHOE€ 1oJ1e TOoKa. DIeKTPOMarHur.

N R
o O

. JleficTBME MarHUTHOTO MOJII HA MPOBOJIHUK C TOKOM.

. DNeKTpoABUTaTElb TOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIMH.

. OnbiTel Papages.

. 3aBUCUMOCTH HaIPABJICHHUS MHAYKIIMOHHOTO TOKa OT YCIOBHI €ro BOZHUKHOBEHUSI.

N NN NN
g b WN P

. DJNEeKTporeHepaTop MNOCTOSHHOTO TOKA.
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Jlabopamopmusie pabomesl u onvinol.

OnbIThI 10 HAOTIOACHUIO STIEKTPHU3AINH TEJ HMHIYKIIUEH U MTPH COMPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS IEKTPUUECKOTO MO Ha MPOBOJHUKU U TUIICKTPUKH.
COopka 1 mpoBepKa pabOoThI AJCKTPUUECKOH e TOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKa.

W3mepenne u pery1npoBaHue HATIPSKEHUS.

oukwNeE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MYIIETO YEPE3 PE3UCTOP, OT CONMPOTHUBIICHUS

pe3ucTOpa M HANPSHKEHHs Ha PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTUBIICHMS
MIPOBOJIHUKA OT €ro JUIMHBI, IUIOLIAU TIOTIEPEYHOr0 CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBmiIa CIOXKEHUS HAINPSHKEHUH MPH TOCIECAOBATEIbHOM COEINHEHHH
JBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia Juisi CUIIBI TOKA IIPH MTAPAJLIEIbHOM COCIUHEHUH PE3UCTOPOB.

10. Ompenienenne pabOTHI AIEKTPUUECKOTO TOKA, UYIErO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYLIErO Yepe3 JIAMIIOUKY, OT HAlpsLKCHUS
Ha HEW.

13. Onpenenenne KIIJ[ HarpeBaTens.

14. VccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSIHHBIX MarHUTOB.

15. 3yyeHne MarHuTHOrO I0JI IIOCTOSIHHBIX MAarHMTOB INpU HMX OOBEIUHEHUH U
pa3eneHun.

16. MccnenoBanue AeMCTBUSA 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTyIIKA C TOKOM U
MarHuTa OT CHJIbl TOKA U HaIllpaBJIEHUS TOKA B KaTyLIKE.

18. N3y4yeHue aeicTBUSI MArHUTHOT'O NOJIS1 HA POBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATENS.

20. Uzmepenue KIIJ[ anexkTpoaBUrarenbHON yCTaHOBKH.

21. OnpITHl IO MCCIEAOBAHUIO SIBICHUS 3JEKTPOMArHUTHOM WMHIYKIMHM: HCCIEAOBAaHUE

M3MEHEHUN 3HAYEHUs U HAIIPaBJICHUSA UHIYKIMOHHOI'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJeHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHWUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMoiuHENHOe aBMkeHue. HepaBHOoMepHOe
npsiMoJuHeiHoe aBMkeHue. CpenHss U MIHOBEHHAas CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JIBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMorHeiiHOe aBmxkeHne. CBo6oHOe nageHue. OMbIThI
INanmunes.

PaBHOMepHOE nBMXeHHE MO OKpyx)HOCTH. Ilepmon u vactora obOpamenus. Jluneinas u
yIJ10Bast CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

IIepBbiit 3akoH HproToHa. Bropoii 3akon Herotona. Tpermii 3akoH Herorona. ITpuniun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHHsI CKOJbXEHHS, CUja TPEHUs
MIOKOS1, IPYTU€ BUJIbI TPEHHUSL.
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Cuna TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHME CBOOOJHOTO MaJeHHUS.
JBmxenue 1utaHer Bokpyr Connuma. Ilepasg kocmuyeckas ckopocTb. HeBecomocTs
Meperpy3KHu.

PaBHOBecue MaTepuanbHON TOUKH. AOGCOMIOTHO TBEPOE Teno. PaBHOBecue TBEP0TO TEa
C 3aKpEIIEHHON OChIO BpaleHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbe Tena. M3meHenune mmmyinbca. MMmynbe cuibl. 3aKOH COXpPAaHEHUS HMITYIIbCA.
PeakTuBHOE IBHKEHUE.

Mexanuueckass paboTa U MoirHOCTh. PaGota cui TspkecTu, ynpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHHManpHas SHEPrusi Tena, MOAHSITOTO HAaJ[ MOBEPXHOCTHIO 3E€MIIH.
[TorennmanpHas 3Heprus cxaroi npyxuHsl. Kunertndeckas sHeprus. Teopema 0 KUHETHYECKON
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON IHEPIHH.

emoncmpayuu.

1. HaGmroneHue MeXaHH4eCKOro JBUKEHH Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETa.

2. CpaBHeHHE IyTed M TPACKTOPUM JBMIKEHHUS OJHOTO U TOTO XK€ Teja OTHOCHUTEIBHO
Pa3HBIX TEJl OTCUETA.

W3mepeHune ckopocTy U YCKOPEHHUS MIPSIMOJIMHEHHOrO JIBUKEHHUSL.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.
Habmtoienue nBuxeHus Tena mo OKpyKHOCTH.

o v AW

HaGnronenne MexaHMUYEeCKUX SIBJICHUH, MPOUCXOASAIIMNX B cucTeMe oTcuéra «Tenexka»
pu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KabuHeTa (PU3HUKH.
3aBUCHMOCTb YCKOPEHHMs TeJ1a OT MACCHI TeJla U JEHCTBYIOIIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT IPH B3aMMOACHCTBUH TEJL.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JBUKECHHH.

10. Ilepenaya umimyibca Ipy B3aMMOJIECHCTBUU TEIL.

11. IIpeoOpa3oBanus SHEPTUH NPU B3aUMOJIEHCTBUH Tell.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOIEHCTBUU.

13. CoxpaHeHue UMITyJIbca IPU aOCOTIOTHO YIPYTOM B3aUMOAEHCTBUU.

14. HaGmroieHre peakTUBHOTO JBUXKEHUSI.

15. CoxpaHeHre MeXaHU4eCKOI SHepruy IpU CBOOOJHOM MAJCHUH.

16. CoxpaHeHue MEXaHUYECKON PHEPIUH NP IBUKEHUH TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomel u onvimot.

1. KoHcTpynpoBaHue TpakTa Uil pa3rOHa U JaJIbHEHIIEr0 PaBHOMEPHOIO JBHMKEHUS
[IapuKa WIH TEIEKKH.

2. OrmpeneneHue cpeiHeld CKOPOCTH CKOJIBXKEHHsSI OpycKa WM JIBUXKEHUS ILapHKa II0
HAKJIOHHOM INIOCKOCTH.

3. OmpenencHue yCKOpEHHUs Teja INPU PAaBHOYCKOPEHHOM JIBMJKEHUHU 110 HAKJIOHHOW
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU NP PaBHOYCKOPEHHOM JBIDKEHHH 0e3
Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka rumoTtes3bl: €CIM MPH PABHOYCKOPEHHOM JBMKEHMHM 0€3 HadyaJbHOU
CKOPOCTH IIyTH OTHOCATCA Kak psJil HEYETHBIX YHMCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCMMOCTU CHIIBI TPEHHUS CKOJBXEHHMS OT CHJIBI HOPMalbHOIO
JABJICHHUS.

7. OmnpeneneHne Ko3PQPUIUEHTa TPEHUS CKOIBKEHHUS.

8. OmnpezneneHue KECTKOCTH MPYKUHBI.
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9. Ompeznenenue pabOThl CHJIBI TPEHUS NPU PABHOMEPHOM JBHKEHUHM Tela IO
TOPU30HTAILHOU TOBEPXHOCTH.

10. Onpenenenue pabOThl CHIIBI YINPYTOCTH TNPH MOABEME Ipy3a C HCIOIb30BAHHUEM
HETOBIKHOTO U TIOABHYKHOTO OJIOKOB.

11. i3yuyeHune 3aKOHA COXPAHEHUS SHEPTIUU.

Paznen 9. Mexannueckue K0J1e0aHUS U BOJHBI.

Koneb6arenpHoe nBwkeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: MEpUOM, 4YacToTa,
aMIUIMTyna. MareMaTHndeckuil W TpYKHHHBIM MasaTHUKW. [IpeBpamieHue »sHeprum mpu
Kos1e0aTeabHOM JIBUKEHUU.

3aryxatomue kosneOaHus. BoiHyxneHHble konebanus. Pe3onanc. MexaHudeckue BOJIHBI.
CpoiicTBa MexaHM4eCKUX BOJIH. [IpojiosibHBIE U ITONIepeyHble BOJIHBL. [[1MHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHU4YeCKUe BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3ByKa. IH}pa3ByKk U yJabTpa3BYK.

Hemoncmpayuu.

Habnronenue xoneOaHuii Tes O/ IEHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
HabGmnronenue koneGaHuii rpy3a Ha HUTH U Ha TIPYXHUHE.

Habmtoienue BeIHYXI€HHBIX KOJIEOaHH U pe30HaHca.

PacnipocTpanenne npoAoibHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabntoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

o Uk wWwNPE

AKYCTUYECKUH PE30HAHC.
Jlabopamopnwvie padbomut u onvimol.
1. Ompenenenue 4acTOThl U Mepro/ia KoieOaHul MaTeMaTHYeCKOro MassTHUKA.
2. OmpeneneHuie 4aCTOTHI U IEpUOAa KOJIeOaHUH IPYKMHHOTO MAasITHHKA.
3. HccnenoBanue 3aBHCHMOCTH TEpHO/Aa KOJNEOAHWI TOJBEIICHHOTO K HHUTH Tpy3a OT
JUTHHBI HUATH.
4. UccnenoBaHue 3aBUCHMOCTH NepHUoAa KoieOaHUIl MPYKUHHOTO MasiTHUKA OT MAacChbl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH TepuoAa KojeOaHUW Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpys3a.
6. OmNbBITEl, JIEMOHCTPHUPYIONIME 3aBUCHMOCTh TMEpHoAa KOJeOaHUN MPYKUHHOTO
MasTHHMKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.
Pa3nen 10. DiiekTpoMarHuTHOE 10JI€ M 3JIEKTPOMArHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE ToJje. DJIEKTpOMAarHUTHbIe BOJIHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. llIkana s1eKTpoMarHuTHBIX BOJH. VICIIONIb30BaHKE IEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupojaa ceera. CKopocTh cBeta. BomHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa PIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopmusie pabomsl u onvimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pasznea 11. CBeroBbI€e IBJICHHUS.
JlyueBasg moxenb cBera. VMcrounuku csera. [IpsMonuHerHOE pacnpOoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkaino. 3aKkoH OTpaXXEHUsI CBETA.
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[Ipenomnenue cBera. 3aKoH mpejaoMiieHus cBeta. [loHOe BHYTpEHHEE OTPaKEHHE CBETA.
Hcnonb30BaHre OTHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xox nyweit B nuH3e. Omnrtuyeckas cucrtema ¢oTroanmnapara, MHUKPOCKOMa U
Teneckona. [’ a3 kak onTudeckasi CucteMa. bJIm30pyKocTh U JanbHO30PKOCTD.
Pasnoxxenne 6enoro ceera B ciekTp. OnbiTl HetoToHA. C0%KEHNE CIIEKTPaIbHBIX LIBETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[IpssMonuHEItHOE pacpoCcTpaHEeHHE CBETA.
OTtpaxxeHue cBera.
[Tonyyenue n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
OnTuyeckuii CBETOBO/I.
Xox ydeid B COOMpAroIIeH INH3E.
XoJ ny4den B pacCeUBarOIEH JIMH3E.
[Tonyyenune n300pa>keHUiA ¢ TOMOIIBIO JIMH3.
. Ilpunnun pelictBus ¢oToanmnapara, MUKPOCKOIA U TEIECKOIIA.
10 Mogens riasa.
11. PaznokeHue 6emoro cBeTa B CIEKTP.
12. Ilomydenue Georo cBeTa MpH CIOKESHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopusie pabomsl u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIJIa OTPAKEHHsI CBETOBOTO JIyya OT yrijia MajaeHusl.
2. UM3yyeHue xapaKTepUCTHK M300pakeHHUs MIpeIMeTa B INIOCKOM 3epKalie.
3. HccrnenoBanue 3aBUCUMOCTH yrjia MPEIOMIIEHUSI CBETOBOTO Jiyya OT yrjia MaJeHus Ha
TPaHUIE «BO3TyX—CTEKIIO.
[Tonyuenue n300pakeHUid ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSIHUSI U ONITUYECKON CUITBI COOMPAIOIIEH JTMH3HI.
OMBITHI IO PA3JIOKEHUIO OEIOr0 CBETa B CIEKTP.

Nk WNRE

No wu s

OnbBITEl O BOCHPUATHIO IBETAa MPEAMETOB IMPH WX HAOIIOACHUU Yepe3 LBETOBHIC
GUIBTPEIL.

Pa3nen 12. KBaHTOBLIE SIBJICHHUS.

OmnsiTel Pesepdopna u mnanerapHas mozens atomMa. Mogens aroma bopa. Mcnyckanue u
IIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIEKTPHI.

PagnoaktuBHOCTh. Ajb(da-, Oeta- M ramma-uziaydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnass Mopnens aromHoro sapa. M3oromel. PamuoaktuBHble mnpeBpanieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCOBOT'0O YUCENl. DHEPIUs CBSI3U
aTOMHBIX snaep. Cssp Maccel M »Heprud. Peakuuum cunTe3a u neneHus sanep. Merounukn
sHepruu CosHIA U 3BE3N.

SAnepHas oHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JTy4yeHUs U MOTJIOIIEHUS.
CrieKTphl pa3IMyYHBIX Ta30B.

Crextp Bozopoaa.

HaGnronenue Tpeko B kamepe BunbcoHna.
PaboTa cuéTurka HOHM3UPYIOUINX U3ITYICHUH.

o vk wnNpeE

Perucrpanus usiydeHus IpUPOJHBIX MUHEPAIIOB U TIPOIYKTOB.
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Jlabopamopmusie pabomesl u onvinol.

1. HaGmroneHue CITONIHBIX U TWHEHYAThIX CIIEKTPOB U3TyYEHHUSI.

2. HUccnenoBaHue TPEKOB: U3MEPEHHE HSHEPTUU YACTHIBI MO TOPMO3HOMY NyTH (TO

¢dororpadusm).

3. U3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTENBHO-00001IAKO M MOTYJIb.

[ToBTOpUTENBbHO--0000IIAONINIT  MOAY/Ib MpeAHAa3HAueH s CHUCTeMaTu3alud U
0000IIeHHUS TIPEIMETHOTO COJICPIKAHUS U OIBITA S TSIILHOCTH, PUOOPETEHHOTO TIPH H3YICHHH
Bcero Kypca (pu3uKku, a Takke Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
¢busuke 15 00yJaromuxcsl, BBIOPABIINX 3TOT YU€OHBIH MpeIMeT.

[Ipy w3ydyeHWW JAHHOTO MOMYJS PEATU3YIOTCS W CHUCTEMATH3UPYIOTCS  BHJIBI
NCATCILHOCTH, HA OCHOBE KOTOPBIX OOCCIICUMBACTCS  JIOCTHDKCHHWE TPEIMETHBIX H
METanpeIMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMHUPYETCS eCTeCTBEHHOHAY4HAs
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIEAOBAaHUS SBICHUN NPUPOIBI U TEXHHKH,
OBJIAJICHHEC YMEHUSAMH OOBSCHITh (PU3UYECKHE SBIICHUS, NPUMEHSS MOJNyuYeHHBbIC 3HAHUS,
peuiaTh 3a1a4n, B TOM YHCIIe KAYeCTBEHHBIE U OKCIIEPHUMEHTAIbHBIC.

[IpyHIMIIIAaNBHO AEATEIbHOCTHBINA XapaKTep TaHHOTO pas3felia peaausyercs 3a CUET TOro,
YTO 00yYarolrecs BBIOIHSIOT 3a/IaHUsI, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHH pacro3HaBaTh U HAYYHO OOBIACHATH (PU3NUECKHE SIBICHUS
B OKpYXKaroIliei Mpupo/ie U OBCETHEBHOM KU3HU;

MCIOJIb30BaTh HAYYHBIC METOJbI MCCIEAOBAHUS (U3NYCCKUX SBJICHHA, B TOM YHCIE IS
MIPOBEPKHU THITOTE3 U MOTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATH HAay4Hble OCHOBBI HauOoJiee Ba)KHBIX JOCTHKEHHMH COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, MPAKTHYECKOTO WCIOJIb30BAaHUS PA3IUYHBIX HCTOYHHKOB HSHEPrUU HAa OCHOBE
3aKOHA MPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB DHEPTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBIIIET'O OBPA3OBAHUA

W3yuenne QuU3MKKM HAa YpOBHE OCHOBHOTO 0OmIEr0 00pa3oBaHMsS HANpaBICHO Ha
AOCTHIKCHUC JINYHOCTHBIX, MECTAIIPCAMCTHBIX U IMPECAMCTHBIX O6paSOBaTeHBHbIX PE3yJIbTAaTOB.

B pesynpraTe w3ydeHws (QUINKKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Yy
oOy4arorerocst 0ynyT chopMHPOBaHbI CIICYIOIIUE JIMYHOCTHBIC PE3YNIbTAThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

® — [IpOsIBJIEHUE WHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (U3NUYECKON
HaYKU;
® — [ICHHOCTHOE OTHOIIEHHE K JOCTHKEHHIM POCCHMCKUX YUEHBIX --(PHU3HKOB;

e 2) rpa’kIaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® — rOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCY)KJICHHH OOIIECTBEHHO 3HAYMMBIX M ATUYECKHX
po0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUH (pr3uku;

® — OCO3HAHME BAKHOCTHU MOPAJIbHO--3TUYECKUX MTPUHIIUIIOB B ACATEIBHOCTH YU4EHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

® — BOCHpUATHE ICTETHUECKUX KauecTB (PM3NYECKON Hayku: €€ rapMOHMYHOTO IMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOTI'0 NTO3HAHMSA:

® — OCO3HAHME IICHHOCTU (U3UYECKON HAyKH KAaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOICH KYJIBTYPBI;

e — pa3BUTHE HAYYHOM JII0003HATEIBHOCTH, HHTEPECA K HCCIIEI0BATENBCKOMN 1€ATEIbHOCTH;

e 5) ¢popMupoBaHNs KYJbTYPHI 310POBbSI H 3MOLMOHAJIBHOI0 0JIArONOTYYHsI:

e — OCO3HaHHME ILIEHHOCTH Oe30macHoro obpasza XU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHUpE, BAXKHOCTH IpaBWJ O€30IacHOro IMOBEJICHHs Ha TPaHCIOpPTe, Ha J0porax, c
AIIEKTPUUYECKUM U TETJIOBBIM 000PYJJOBAHNEM B JOMAIIHUX YCIOBHSAX;

e — chOpMHPOBAHHOCTH HaBBIKA pepIEKCUH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTro
JKe MpaBa y Jpyroro 4ej0BeKa;

e 6) TPyI0BOI0 BOCIIMTAHUSA:

® — aKTMBHOE y4YacTHe B PEIICHUU MPaKTUYECKHX 3aau (B paMKax ceMbU, 00pa3oBaTeIbHOM
OpraHM3aluM, TropoJa, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HAIPaBJIEHHOCTH,
TpeOYIOUINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUM;

® — HHTEpeC K MPaKTUYECKOMY U3yUEHHIO IIpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7) 3KOJIOTHYECKOT0 BOCTIUTAHUSA

e — OpHCHTalUs HAa TMPUMEHEHHE (U3MUYECKMX 3HAHWHA JUIS pemIeHHs 3a1a4 B 00jacTu
OKpYXKaloIllel Cpenbl, IUIAHUPOBAHUS MOCTYIKOB M OLICHKH MX BO3MOXHBIX IOCJIEICTBUI
JUJISL OKPY>KAIOIEeH Cpelibl;

e — O0CO3HAHHME II00ATBFHOIO XapaKTepa FIKOJIOTHUYECKUX MPOOJIEM U MyTeH UX peleHHUs;

e 8) ajanTanMu K M3MEHAIOIUMCS YCJIOBUSAM COUMAJIBHON U IPUPOIHON cpeabl:

e — nOTpPeOHOCTH BO B3aUMOJICMCTBUU TPH BHIIOJIHEHUU MCCIEJOBAaHUNH M MPOCKTOB
(bu3nYeCcKOi HallPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

® — [IOBBILIECHUE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MIPAKTUUECKYIO JEATEIBHOCTD;

e — noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ucle (OPMyJIUpOBaTh HJIEH,
MOHSATHS, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBICHUAX;
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e — oco3HaHHe Je(PUIUTOB COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEN B 001acTH (PU3HKHY;

® — [UIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUI;

® — CTPEMIIEHHE aHAIM3UPOBATh U BBISIBIATH B3AaUMOCBSI3U IIPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3UUECKUX 3HAHUII;

® — OLEHKAa CBOMX JEHCTBMHM C Y4ETOM BIMSHHUS HAa OKPYXKAIOIIYI0 Cpeny, BO3MOXHBIX
r7100aTbHBIX TOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe oOCBOEGHHS MpOrpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHust y oOyuwaromierocss OyayT copMHUpOBaHBI MeTampelIMeTHbIe PpPe3yJabTaThl,
BKJIIOYAIOILIME TI03HABAaTEJbHbIE YHHUBEpCaJbHblE YyueOHBIE JEHCTBUS, KOMMYHUKAaTHUBHBIE
YHUBEpCaJIbHBIC YU€OHBIC NEHCTBUS, PETYIATUBHBIC YHUBEpCAIbHBIC yUeOHBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe el CTBUS

ba3soBble Jlornyeckune AeHCTBUA:
® BBIBISTH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHHIA);
® YCTaHaBIIMBATh CYIIECTBEHHBII MPHU3HAK KiIacCU(UKAIMN, OCHOBAHUS JIsl 00001eHUS
Y CpaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B pacCMaTpUBaeMbIX (haKkTax, NaHHBIX U
HaOJI0IEHUSX, OTHOCSIIMXCS K (PU3MUECKUM SIBJICHUSIM;
® BBIBIATh NMPUYUHHO--CIICACTBEHHbIE CBA3M NPU HM3YyYEHUH (PU3MUECKHUX SIBICHUNU U
MPOIIECCOB, JI€NIaTh BBIBOJABI C WCIOJb30BAaHUEM JIEYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NYECKUX BEITUYHH;
® CaMOCTOSITENIbHO BBIOMpATh CHOCOO pemieHus ydeOHOW (u3MyYecKoil 3amayuu
(cpaBHEHHE HECKOJBKHUX BapHAHTOB pEIICHUS, BBIOOp HamMOOJEe MOIXOSAIIETO C
y4€TOM CaMOCTOATEIbHO BBIICTICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBarebCKue AeiCTBHA:
® JCIOJIb30BaTh BOMPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
® [POBOJUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECJIOXKHBIN
(hbMBUYECKUI HKCIIEPUMEHT, HEOOJIBIIIOE UCcCeoBaHNEe (DU3UIECKOTO SBJICHNUS,
® OICHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOIYUYEHHYIO B XOJ€
WCCIIIOBAHUS WIIH SKCIIEPUMEHTA;
e caMOCTOSITENIbHO  (GopMynupoBaTh 0000IIEHUS ¥  BBIBOABI MO  pe3ylbTaTam
MPOBEIEHHOTO HAOJIOICHUS, OIIBITA, UCCIICIOBAHHUS,
® [IPOTHO3UPOBATH BO3MOXHOE JalibHEHIIIee pa3BUTHE (PU3NUECKHUX MPOIIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.
Pa6ora ¢ nundopmanmeii:
® T[PUMEHATh DPA3IUYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU TMOHUCKE M OTOOpe
nH(pOpMaLIUU WK JaHHBIX ¢ YYETOM MPeIoKEHHON yueOHO! (hr3rueckoi 3aaauu;
® aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3ITUYHBIX
BUJIOB 1 (DOPM IIpe/ICTaBICHHUS;
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CaMOCTOSITEJIbHO BbIOMpATh ONTHUMAJIbHYIO (QOpMY MpeAcTaBieHUs HHPOpMauu U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECJIOKHBIMM CXEMaMH{, JuarpaMMaMiy, HHOUN
rpaduKoi ¥ ©X KOMOWHALIUSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eCTBUA:

B XOJle¢ OOCYXAcHHsS Y4eOHOTO Marepuayia, pe3yiabTaToB J1abOpaTOpHBIX paboT u
MIPOEKTOB 3aJ1aBaTh BOIPOCHI 10 CYIIECTBY OOCY)KIaeMOH TeMbI U BbICKA3bIBaTh WJICH,
HaIleJICHHBIC Ha PellIeHUEe 3a/1a4M | MOIepKaHue OIaroxenaTeIbHOCTH OOIIEHUS;
COTMOCTABIIATh CBOM CYXACHHUS C CYXICHUSMH JPYTUX YYaCTHHKOB JIMAJOra,
OOHapyXHBaTh PA3TUYHUE U CXOACTBO MO3UIIHIA;

BBIP@XKaTh CBOIO TOUKY 3PCHUS B YCTHBIX M MMMCbMEHHBIX TEKCTAX;

NyOJIMYHO  TPEJACTABIATh  PE3yJIbTaThl  BBINOJHEHHOTO  (PU3MYECKOTO  OIbBITa
(9KCTIepUMEHTa, UCCIIeIOBAHUS, POCKTA);

MMOHMMATh M MCIOJIb30BaTh NMPEUMYINECTBA KOMAHIHOW M WHAWBHIYaJbHOW pabOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

MPUHUMATh II€JM COBMECTHOW JICATEIIPHOCTH, OPraHU30BBIBATh JEHUCTBUSA IO €€
JOCTHKCHHIO: PacIpeeNIATh PO, 00CYyKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

BBIMOJIHATh CBOK YacTh pPa0OTHI, JOCTUTAs KAuYECTBEHHOTO pe3yjbTara IO CBOEMY
HAIPABJICHUIO U KOOPJAUHUPYS CBOU JCHCTBUS C IPYTUMH YICHAMHA KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOCr0 BKIaAa B OOMMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIHHO CHOPMYITMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUA.

PeryisitTuBHbIe YHHBepcaJlbHbIe y4eOHbIE 1eHCTBHA

Camoopranusanms:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIMIX, TPEOYIOMIMX ISl PEIICHHS
(bu3nUecKnx 3HAHUH;

OPUEHTUPOBATHCS B PA3NIMYHBIX IOAXO0JAX MPHUHITHUS pPELIEHUN (MHAMBHUIYaJIbHOE,
IIPUHSATHE PELLICHUS B TPYIIIE, IPUHATUE PELICHUN IPYNION);

CaMOCTOSITETILHO COCTaBIISATh AJTOPUTM pelleHus (U3NYECKOH 3aJaud WM IJIaHa
UCCIICZIOBAaHUS. C YYETOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh IIPEJIaracMble BapUaHThl PELICHMI;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CﬂMOKOHTpOJIL, 3MOLMOHAJbLHBLIA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYaIlMU U TIpeJiaraTh MiaH e€ n3MEHEHUS;

OOBSICHSATh TPUYUHBI JOCTKEHHUS (HEIOCTIDKEHUS) pE3ylIbTaTOB JESATEIBHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JICATEIBHOCTH (B TOM YHCIIE B XOJI BBIIOJHEHUSI (PUZNIECKOTO
WCCIICIOBAHMsI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, HM3MEHHBIIUXCS
CUTYaIlul, YCTAHOBIICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa UEIN U YCIOBUIM;

CTaBUTH ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJ€ CIopa WM JUCKYCCHHM HA HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;

MpU3HaBaTh CBOE MpaBO Ha OWIMOKY MpH penieHuH (QU3MUecKux 3agad Wil B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO JPYToro.
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HNPEAMETHBIE PE3YJIBTATbBI

K kxonny oOyuenus B 7 Kjacce npeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C()OPMUPOBAHHOCTD y O0yUAIOIIUXCSI YMEHUH:

UCIIONIb30BaTh MOHATHS: (U3NYECKHEe U XHUMHUYECKHE SIBJICHUSA, HalOo/IeHue,
HKCIEPUMEHT, MOJIeNb, TUINOTE3a, CAUHULBI (PU3NYECKHX BEJIWYMH, aTOM, MOJIEKYJa,
arperaTHbI€ COCTOSHUS BemiecTBa (TBEpAOE, KUIKOE, ra3000pa3HOe), MEXaHUIECKOE
IBUKEHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTOpus,
paBHOJEHCTBYIOIIAsA cuia, nedopmanus (ympyras, IUJIacCTHUYECKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IBI;

pasnuyath sBieHus (Iudy3us, TEIIoBOe IBMKCHNE YaCTHUI] BEIIECTBA, paBHOMEPHOE
NBUKEHNE, HEPAaBHOMEPHOE JBUXEHUE, MHEPIUS, B3aUMOJCUCTBUE TEJ, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBK BpAlllCHMs, Iepefada HaBICHUS TBEPABIMU
TEeJIaMU, KUAKOCTSMH U ra3aMu, aTMOC(EepHOe AaBlieHUE, IUIABaHUE TEJI, IPEBpAILECHU
MEXaHMYECKOI HEPrun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBICHUE;

pacro3HaBaTh MPOSBIECHNE N3YYCHHBIX (U3NYECKUX SBICHHUM B OKPYXKAIOLIEM MHUpE, B
TOM 4Ymcie (pu3nyecKue SBICHHS B MPUPOJE: MPHUMEPHl JIBUKECHUS C Pa3THYHBIMHU
CKOPOCTSMHM B JKMBOW M HEXHMBOM MPHUPOJE, NECUCTBUE CHUJIbI TPEHUS B NPHUPOAE U
TEXHHUKE, BJIMSHHUE aTMOC(EpPHOro JaBJIEHUS Ha >KMBOW OpraHU3M, IJIaBaHUe pbIO,
pBIYary B TeJ€ YeIOBEKa, MPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (MPU3HAKHM) (PU3UYECKUX SIBICHUI;

OIHCHIBaTh M3YYECHHbIE CBOICTBA TN U (pU3MUECKUE SBICHUS, UCOIb3Ys (HU3HUecKue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTHh BEILECTBA, BPEMs, MYTb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHWJIa YIPYIOCTH, CHJIA TSDKECTH, BEC Teja, CWIa TpPEHWs, AaBICHUE
(TBEpHoro Tema, >KMIKOCTH, rasza), BBITAIKHBAIOLIAs cuiia, MexaHU4Yeckas paboTa,
MOIIHOCTh, IIJICYO CHUJIBI, MOMEHT CHJbl, KOI(PQPUIMEHT [OJIE3HOTO JACHCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTEHIUAIbHAs SHEPrusi), MpU OMHUCAHUU TPABHIBHO
TPAaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJTMUMH, X 0003HAYECHUS U eTUHUIIBI
($u3NUeCKUX BEIUYMH, HAXOAUTh (HOPMYJIBI, CBS3BIBAIOLINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TpaduKU H3YYEHHBIX 3aBHUCHUMOCTEH
(UBUYECKUX BEITMYNH,

XapaKTepu30BaTh CBOICTBAa Tes, (U3WYECKHE SBICHHMS M TPOLECCHI, HCIOJIb3Ys
MpaBUJia CIOKEHUsl cuil (BAOJL OAHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3aKoH
ApxuMesna, mpaBuUiIO paBHOBecHs pbluara (OJI0Ka), «30J0TOE MPAaBHIIO» MEXaHHUKH,
3aKOH COXPAaHEHMs MEXAHWYECKOM DJHEpruM, IpU H3TOM JaBaTb CIIOBECHYIO
(bopMyITMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE;

OOBSCHATh (U3MYECKHE SIBJICHUS, MPOIECCHl M CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallull MPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABISTh NPUYHMHHO-
-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBbSCHEHHE U3 1—2 JIOTMYECKHUX IIAaroB ¢ ONOpPOH Ha
1-2 u3ydeHHBIX CBOMCTBAa (DU3MUECKUX SBJICHUH, (QU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 [eHCTBUS, HCIHONB3YS 3aKOHBI U  (OpPMYIIHI,
CBsI3bIBAIONIME (DUM3MYECKHWE BEIUYMHBI: HA OCHOBE aHaliu3a YCIOBHUS 3aJauyd
3alUChIBaTh KPaTKOE YCJIOBUE, MOACTABIATh (QU3nueckue BeTUUUHBI B (HOPMYIBI U
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MIPOBOAUTH Pacu€Thl, HAXOIWUThb CIIPABOYHBIE JaHHBIC, HEOOXOAMMBIE JJISI PELICHUS
3aj1ay, OLEHUBATh PEATMCTUYHOCTh MOIYYEHHON (PU3NUECKON BEITUYHHBI;
pacrio3HaBaTh NPOOJEMbl, KOTOpPbIE MOXKHO PELIMTh IPH HOMOLIM (U3NIECKUX
METOJI0OB, B OIMCAHMM MCCIENOBAHUS BBIICIATH IPOBEPAEMOE IMPEIIIOIOKEHUE
(runotesy), pas3inyaTb U HHTEPIPETUPOBATH IOJYUYEHHBIH pE3ysbTaT, HAXOIUTh
OLIMOKH B XO/I€ OIIBITA, JIEJIaTh BHIBOJIBI IO €r0 pe3yabTaTam;

MIPOBOAMTH ONBITHI MO HAOIOIEHUIO (PU3NUECKUX SIBICHUIN WM (U3MUECKUX CBOMCTB
Ten: (OpMYIMPOBAaTH IPOBEPSIEMbIE IMPEANOJIOKEHUS,, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOT0 000PYA0BaHNS, 3aMUChIBATh X0/1 OIbITa U (POPMYJIMPOBATH BHIBOJIBI;
BBITNIOJIHATh NPSIMbIE U3MEPEHMSI PACCTOSHUS, BPEMEHH, Macchl Tesa, 00bEMa, CUIIbI U
TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX M IM(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl MPUOOPOB C YUETOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKOM BEIMUYMHBI OT APYToH C
UCIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JBHXKYLLETOCS
Tena OT BPEMEHH [IBHKCHMS TeJla, CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tela, KadecTBa
00pabOTKM TMOBEPXHOCTEH TeJN M HE3aBHUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAH
COIIPUKOCHOBEHHUS TEJI, CUJIbl YIIPYrOCTU OT Y/UIMHEHUS NPYKUHBI, BBITAJIKUBAIOIIEH
CHJIbI OT 00bEMa MOTPYKEHHOW dYacTH Tela W OT IUIOTHOCTU JKHMJKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJjla, OT TJyOMHBI, Ha KOTOPYIO IOIPY’KEHO TEO,
YCIOBUH IJIaBaHMS TeJ, YCJIOBMH paBHOBECHs pblyara M OJOKOB), y4acTBOBATh B
IUIAaHUPOBAaHUM y4eOHOro HCCIENOBaHUs, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEHus, cielysd MPeUIoKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yJbTaThl MOJYyYEHHOM
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJC NPEAJIOKCHHBIX TaONMUIl U TpaduKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEIOBAHNUS;

IIPOBOANTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEJIWYUH (IIOTHOCTh BELIECTBA
KHUJKOCTH M TBEPAOrO Tejla, CHJIa TPEHUS CKOJIbKEHHS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHUJIA, JEWCTBYIOLIass Ha MOTPYXKEHHOE B JKUJIKOCTh TEJO,
KO3(QQUIHUEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CleNys MPEeAIokKEHHOM
MHCTPYKLIMU: IPU BBINOJIHEHUH U3MEPEHUIN COOMPaTh KCIIEPUMEHTAIbHYIO YCTaHOBKY
1 BBIUUCIISITH 3HAUEHUE UCKOMOU BEJINYMHBL;

coOmoaTh TMpaBUjIa TEXHUKUM O€30HMacHOCTH TNpu  paboTe ¢ J1abopaToOpPHBIM
000pyIOBaHUEM;

yKa3bplBaTh HNPUHIUINBI JEHCTBHS TNPUOOPOB M TEXHMYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OapOMETp, phlyar, MOABMKHBIA U
HETOJBIKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh NPUHIMIBI JIEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOpOM Ha UX OmMcaHusd (B TOM YHCIE: MOALIMIHHUKH, YCTPOWCTBO
BOJOIIPOBO/A, TMAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEP, MOPLIHEBOW HACOC,
apeoMeTp), UCMOJb3ysl 3HAHUS O CBOWCTBaX (PM3MUYECKUX SIBJICHUM U HE0OXOIUMBbIE
¢du3nyecKue 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOJUTL MpUMEPHl (HAXOIuTh MHQOpPMALMIO O NpUMepax) MNPaAKTUYECKOro
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUM B IOBCEJIHEBHON JKHU3HM JUIsl 0OECIEeYEeHMs
0e30macHOCTH IpH OOpalleHMH ¢ TNpUOOpaMH M TEXHUYECKHMMM YCTPOWCTBaMH,
COXPAaHEHMs 3JI0pOBbs U COOJIIOJICHHS HOPM 3KOJOIMYECKOro IOBEJIEHHs B
OKpY>Karollen cpelie;
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OCYILECTBJISATh OTOOpP MCTOYHHMKOB HH(popmanuu B HHTepHEeTe B COOTBETCTBHM C
3a/IaHHBIM ITIOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUHN U IIyTEM CPAaBHEHMS
Pa3IMYHBIX UCTOYHUKOB BBIACIATh MHPOPMALIUIO, KOTOpas SBISETCS MPOTUBOPEUHBOIL
WJIA MOXET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 3a/laHUil HAy4YHO--TIONYJISIPHYIO JINTEPATYPY
(GU3NYECKOro Cconaep)KaHMs, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHer,
BJaJeTh MPUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JPYI'YIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKUE MUMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
MCTOYHUKOB MH(opMary (PU3NYECKOro COAEp)KaHusl, B TOM YUCIE MYOJUYHO JeNaTh
KpaTKHe COOOIIEHMSI O pe3ysbTaTax MPOEKTOB UM YUYE€OHBIX UCCIENOBAaHUM, IPU 3TOM
rpaMOTHO HCIOJNB30BaTh HM3YYCHHBI TOHATHHHBIA ammapar Kypca (U3UKH,
COIIPOBOXIATh BBICTYIUIEHHE IIPE3CHTALNECH;

IIPU BBINOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIEI0BAaHUN paclpeleiiTh 00s3aHHOCTH B
IpyMIIE B COOTBETCTBUHU C IIOCTABICHHBIMU 33Ja4aMH, CJICIUTH 3a BBIIIOJHEHUEM IIJIaHA
JeWCTBUI, aJEeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTb T'PYIIIbI,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOLIHX.

K konny oOyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMHUPOBAHHOCTD y O0yUAIOIIUXCSI YMEHUH:

MCIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJEKYJ, TEMJIOBOE ABHKEHHUE aTOMOB H
MOJICKYJI, arpC€raTHbIC COCTOSIHUA BCHICCTBA, KPUCTANIMUCCKHUEC U aMOp(i)HBIe TCJa,
HACBILICHHBIA ¥ HEHACBIIICHHBIHN Map, BIAKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS
SHEprus, TEIIOBOW JIBUTATENb, JJIEMEHTAPHBINA SJEKTPUUECKUM 3apsl, FJIEKTPUUECKOE
noJjie, MpOBOAHUKU W IOUIJICKTPHUKH, MHOCTOSIHHBIN BJICKTpI/IIIeCKI/Iﬁ TOK, MAarHuTHOC
T10JIE;

pa3iauyath SIBIEHUS (TEIJIOBOE pacIIMpEeHHEe U CXKaThe, TeIulonepeaaya, TeIrIoBOe
paBHOBecHE, CMauMBaHUE, KaNWUISPHbIE SIBICHUS, WCIApeHHe, KOHJACHCAIUS,
IIJIaBJICHUE, Kpuctaumm3anus  (OTBEp/EBaHUE), KUIIEHUE,  TeIulonepenadya
(TemIonpPOBOIHOCTh, KOHBEKILIMS, W3JIYYEHHE), DJIEKTpU3AIUsl Tell, B3aHUMOJICHCTBHE
3apsA0B, JACUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE
MAarHuToB, )IeﬁCTBI/Ie MAargaMTHOrO ImoJjisi Ha IPOBOJHHUK C TOKOM, JJICKTpOMAarHuTHaA
UHAYKIMS) IO ONHCAaHUI0O HUX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3MYecKoe SIBICHUE;

pacrno3HaBaTh IPOSBICHUE N3YYEHHBIX (PU3NYECKUX SIBJICHUM B OKPYXKAIOLIEM MUDE, B
TOM uyucie (u3NUecKue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATSHKEHHE U
KalWJUISIPHBIE SIBJIEHHUS B IPHUPOJE, KpUCTaUIbl B Mpupoae, usnydeHue CoiHia,
3aMep3aHrue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECKUE SBIEHUS B arMmocdepe, >SJIEKTPUYECTBO KHUBBIX OpPraHU3MOB,
MarHuTHOE Moje 3eMid, Apeiid MOJII0COB, POJib MAarHUTHOTO MOJS JUIS KU3HU Ha
3emiie, ONMSPHOE CHUSHUE, TIPH I3TOM IMEPEBOIUTH MPAKTUYECKYIO 33/ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBICHUN;

OIMUCBIBATh U3YYCHHBIC CBOMICTBA TeJI U (1)I/I3I/III€CKI/IC SABJICHUS, UCIIOJIb3Ys (1)I/IBI/I‘ICCKI/IG
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS HHEpPrusi, KOJUYECTBO TEIUJIOTHI, YJEIbHAs
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHAas TEIUIOTa IUIABJIEHUS, YyJAEJIbHAas TeIUloTa
napooOpa3oBaHus, yJElbHAs TEIUIOTa CTOPaHMS TOIUIMBA, KO3(HUIMEHT MOIe3HOTOo
JEHCTBYUSA TEIUIOBOM MALIMHBI, OTHOCHUTENBHAS BIAXKHOCTHL BO3YXa, DJIEKTPUUECKUH
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3apsAl, Cuiaa TOKa, DJIJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTUBIICHHWE IPOBOJHMKA,
yIEJIbHOE COMPOTUBIICHUE BELIECTBA, PA0OTa U MOIIHOCTh IEKTPUUYECKOIO TOKA), MPH
OMMCaHUM NPABUIBHO TPAKTOBAaTh (U3UUECKUH CMBICI MCIIOJIb3YEMbIX BEIHYUH,
0003HAYCHHS W €IUHMIBI (PH3UUYECKUX BEITUYMH, HAXOIUTH (POPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBAa Tes, (U3UYECKHE SABICHHUS M IPOLECCHI, HCIOJb3Ys
OCHOBHBIE TOJIOKEHHSI MOJIEKYJSIPHO--KUHETUYECKOM TEOpPHHM CTPOEHUsS BEIIECTBa,
IPUHLMII CYNEPHO3ULMM MOJIeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs
3apsaga, 3akoH Oma Ui ydacTka uenu, 3akoH JDkoyns—JIeHna, 3aKkOH COXpaHEHHS
SHEpPruM, MpPU 3TOM J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €ro
MaTe€MaTH4YeCKOEe BBIPAKECHHUE;

OOBSICHATh (PU3MYECKHE IPOLECChl M CBOMCTBA T€lI, B TOM YHCIE€ U B KOHTEKCTE
CUTYyaLUi IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYEeCKHX ILAroB C
ornopoi Ha 1—2 U3yuyeHHBIX CBONCTBA (PU3UYECKUX SBICHHUN, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aayd B 2-3 JeHCTBHSA, HCHONB3YsS 3aKOHBI U (HOpMYIIH,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3a/]a4d
3alACHIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HENOCTATOK JAHHBIX IS PEIICHUS 3aJayd,
BBIOMPATH 3aKOHBI U (HOPMYIIBI, HEOOXOUMBIE IS €€ pelIeHUs], TPOBOAUTH PACUETHI U
CpaBHUBATh MOJyYCHHOE 3HAYCHHE (PU3NUECKOI BETMUUHBI C N3BECTHBIMU JIAHHBIMH;
pacro3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO PELUIMTh IMPH HOMOIIM (PU3HYECKUX
METOJIOB,  MCIIOJIb3ysd  ONMCAaHHE  MCCIENOBAaHUS,  BBIACIATH  IIPOBEPSAEMOE
MIPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOPSAAKAa IPOBEACHUS HCCIEAOBaHMS,
JIeNIaTh BBIBOJIBL;

IPOBOJUTH ONBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (QU3NYECKUX CBOMCTB
Ten (KalWUISIPHBIE SIBICHHs, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTHU IIPOLIECCA OCTHIBAHUS U HAIPEBAHUS IIPU U3JIyYEHHUH OT L[BETa
U3Jy4yaroulel (MOIJOMAoLeil) IMOBEPXHOCTH, CKOPOCTh HCHApEHHs BOABI  OT
TEMIEPATYPbl JKUAKOCTH M IUIOIAAM €€ TIOBEPXHOCTH, OJJIEKTpU3alusd Tl U
B3aMMOJCHCTBUE DIIEKTPUYECKUX 3apsA0B, B3aMMOICHCTBHE IOCTOSHHBIX MarHHUTOB,
BHU3yalIM3alisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBAa 3JEKTPOJBUIATEISA
IIOCTOSIHHOTO TOKa): (hOpMYJMpOBaTh MpPOBEPsieMble MPEANOI0KEHUsA, COOUpPaTh
YCTAaHOBKY M3 TNPEUIOKEHHOTO O00OpYyIOBaHMSA, ONKCHIBATH XOJ ONbBITA M|
(bopMyITUpPOBATH BHIBO/IBI,

BBITIOJHATH NPSMbIE U3MEPEHUS] TEMIIEPATypPbl, OTHOCUTEIBHON BIIAKHOCTU BO3/yXa,
CHJIBI TOKA, HAIpPSDKEHUs] C MCIOJIb30BAaHHEM AaHaJOTOBBIX NPUOOPOB M JaTYMKOB
(¢u3NYeCKUX BENWYHMH, CPAaBHHUBATh pe3yJbTaThl H3MEPEHHH ¢ Y4YETOM 3aJaHHOU
abCOIIOTHON MOTPELIHOCTH;

IIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJIHOW (PM3UYECKOM BEIMYMHBI OT APYrou C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHMOCTb CONPOTUBIIEHUS MIPOBOJAHHUKA OT
€ro JJIMHBI, IUIOAAH TOIEPEYHOr0 CEUEHUS U yIEIbHOTO CONPOTUBIICHMS BEIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO Ye€pe3 MPOBOJHUK, OT HANPSKCHUS HA IPOBOJHUKE,
WCCJIENIOBAHKUE TOCIIEN0BATENBHOTO U MAPAIIIENBHOTO COETMHEHUH TPOBOJHUKOB):
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TUTAHUPOBATh MCCIIEIOBaHUEe, COOMPATh YCTAHOBKY M BBHIIONHATH MU3MEPEHHS, CIEIys
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3y/bTaThl NOTYYEHHOW 3aBUCUMOCTH B BHJIE
TabIUI U TpadUKOB, A€7aTh BBIBOJBI 110 pE3yIbTaTaM HCCIIEJOBAHUS;

® TPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIWYHMH (yAEIbHAS TEIIOEMKOCTD
BEIIECTBA, COMPOTUBIICHUE NMPOBOJHIKA, pabd0Ta U MOUIHOCTH 3JEKTPHUECKOTO TOKA):
IUTAHUPOBATh HM3MEpPEHHsI, CcOoOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys
IIPEUI0KEHHON UHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJIUUUHBL;

e coOmOgaTh TMpaBUiia TEXHUKH Oe30macHOCTH Mpu  pabore ¢ J1abOpaTOpHBIM
o00opyI0BaHUEM;

® XapakTepU30BaTh NPUHIMIIBI JCHCTBUS M3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOW HAa WX OMHUCAHUS (B TOM YHUCIE: CHCTEMa OTOIUJICHUS JIOMOB,
THTPOMETp, MapoBas TypOWMHA, aMIepMETp, BOJBTMETpP, CUETYMK DICKTPUUECKOM
SHEPIUH, HIEKTPOOCBETUTEIbHbIE INPUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), SIEKTPUYECKHUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUIraTelb
MIOCTOSIHHOTO TOKAa), HWCIOJb3ysd 3HAHHS O CBOWCTBAaX (DU3MYECKUX SIBICHUHA H
HE00X0AuMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

® DPAcmo3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIBbHBIE TPUOOPHI IO
CXe€MaM M CXEMAaTWYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP,
THTPOMETp, JBHUTaTelh BHYTPEHHErO CrOPaHUs, JJIEKTPOCKOIN, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKHUX LEeNei ¢ mocieaoBaTeIbHbIM M NapajjielIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;

® IPUBOAWUTH MpHUMEPbl (HAXOAUTh MHGOPMALMIO O MpPHUMEpax) MPAKTUUYECKOro
UCMOJb30BaHUS (PU3MUECKUX 3HAHUHW B IIOBCEJHEBHOW >KM3HU s oOecreueHUs
0e30macHOCTH TMpH OOpameHuH ¢ NpUOOpaMH M TEXHUYECKHMMM YCTPOWCTBaMH,
COXPAaHEHMs 3JI0pOBbsI U COOJIIOJICHHS HOPM SKOJOIMYECKOrO MOBEACHHS B
OKpY>Karollen cpenie;

® OCYHIECTBIISITH MOWUCK HH(popManuu ¢GU3NIECKoro coaepxanusi B HTepHere, Ha
OCHOBE HMEIONIMXCS 3HAHUM M IyTEM CpPaBHEHHUS OMOJHHUTEIBHBIX HCTOYHHKOB
BBIJICJIATE MH(OPMALIMIO, KOTOpas SIBIISETCS IMPOTUBOPEUYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

® WCIIOJIB30BaTh NPHU BHITIOJHEHUH YIEOHBIX 3aaHUN HAYYHO--TIOMYISIPHYIO JTUTEPATypy
(GU3M4ecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHer,
BJAJIETh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs WHPOPMAIUU H3
OJTHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

e Co3/aBaThb COOCTBEHHbIE€ NHCbMEHHBIE W KpaTKUE YCTHble COOOIIeHus, 0000mas
MHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3UYECKOrO COJAEp)KaHMs, B TOM 4YHCIE
nyOJIMYHO  TPEACTaBIATh  pPE3yAbTaThl  NMPOEKTHOM WM  MCCIEOBATEIbCKOM
JeSATeIbHOCTH, IPU 3TOM I'PaMOTHO MCIIONB30BaTh M3YUYEHHBIH MOHATUHHBIN ammapar
Kypca (HU3UKH, COMPOBOXKIATh BEICTYILICHHE IPE3CHTAIHECH;

® TpU BBITOJHEHHH YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3MUECKUX TPOIECCOB
pacripenieniaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMHU 33/Ia4aMH,
CIIEINTh 32 BBINOJHEHWEM IUIaHAa JACWCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIEHMBATh COOCTBEHHBIH  BKJAJ B  JEATEIbHOCTh  TIpYIIBI,  BBICTpaUBaTh
KOMMYHHKaTHUBHOE B3aMMO/IEHCTBHE, IPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHIL.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCSI YMEHUH:
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UCIOJIb30BaTh TMOHSATHUS: CHUCTeMa OTCYE€Ta, MarepHalbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOT'0 JABMXKEHHUS, Aegopmalius (ynpyras, riacTudyeckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M MEPErpy3kH, LEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIAOrO Tena, paBHOBECHE,
MEXaHHYECKHe KOJIGOaHWsI W  BOJHBI, 3BYK, WH(pPa3ByK U  YJIbTPa3BYK,
AJNIEKTPOMArHUTHBIC BOJIHBI, ITKana AJIEKTPOMArHUTHBIX BOJH, CBET, OJNM30PYKOCTh H
JaJIbHO30PKOCTh, CHEKTPbl HCIYCKaHWsS M TOMIOIIEHHUA, anbda-, 0era- M TraMma-
W3JIy9CeHHUS, H30TOIIBI, SITICPHAsT SHEPTeTHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE MBIKEHUE,
PaBHOYCKOPEHHOE IMPSIMOJIMHEIHOE ABIKEHHE, CBOOOTHOE TAJICHUE TEJl, PABHOMEPHOE
NBWKEHUE 110 OKPYXHOCTH, B3aMMOJECHUCTBHE Te€Jl, PEAKTUBHOE JBUKEHUE,
KojeOaTeNbHOE NBIDKEHUE (3aTyXalllue M BBIHYKICHHBIC KOJIeOaHHs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTpPaXXCHHE 3BYKa, MPSMOJMHENHOE paclpoCTpaHEHUE,
OTpa)kKEHUE U IIPEJIOMJICHUE CBETA, [T0OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE
O0ermoro cBera B CIEKTP M CIOXXEHHE CIEKTPajJbHBIX LIBETOB, IUCIEPCUSl CBETa,
€CTECTBEHHAas PaJMOaKTUBHOCTb, BOSHUKHOBEHHE JINHEHYATOrO CIEKTpa U3Ty4YCHHs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB UM HAa OCHOBE ONBITOB, JIEMOHCTPHUPYIOLIUX
naHHOe (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYECHHBIX (DHU3MYECKHUX SBICHUH B OKpPYKaIOIMEeM MUpPE (B
TOM uHcie (U3nUecKue SBIECHUS B MPUPOJE: MPUIUBBI U OTJIUBBI, JBUKEHHUE IIAHET
ConHe4YHOU CHCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACEHHE, CEUCMHYECKHE BOJIHBI, I[yHaMH, 3XO0, LIBETa T,
ONTUYECKUE  SBJICHHS B  TpUpoJe, OuoNoruueckoe JAecTBHE  BUAUMOTO,
yIbTPaQHOIETOBOTO M PEHTICHOBCKOTO HW3JIyUYEHHUM, €CTECTBEHHBIN pPaTuOaKTHBHBIN
($OH, KOCMHYECKHE JIy4d, PAAHNOAKTUBHOE W3JIyYCHHE TMPUPOIHBIX MHUHEPAJIOB,
NENUCTBUE PAIMOAKTUBHBIX U3yYEHUN HA OPTaHU3M YEJIOBEKAa), IIPH 3TOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bU3NIeCKUX SBICHHIA;

OIHCHIBaTh M3YUYECHHbIE CBOICTBA TeN U (pU3MUecKUe SIBICHUS, UCTOIb3Ys (hrU3HUecKue
BEJIMYUHBI (CpPEeIHsIl 1 MTHOBEHHAs] CKOPOCTh TeJia MPU HEPABHOMEPHOM JBUKEHUU,
YCKOpEHHE, MepeMellleHue, MyTh, YIJIoBask CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYroCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MajieHus, BeC Tejia, UMIYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHH4YecKass paboTa M MOIIHOCTh, MOTEHIHANIbHAS YHEPTHs Tela, MOAHITOrO
HaJl TOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHASI SHEPTUS CKATOW MPYKUHBI, KHHETHYECKas
SHEprusi, MOJHas MeXaHW4ecKas HHeprus, Mepuo]l MW 4YacToTa KosieOaHWH, IJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, NIOKA3aTeNb MPEIOMICHUS
Cpelbl), PU ONMHUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJIB3yEeMbIX
BEJIMYMH, OOO3HAUEHUS M EAUHHIBI (PU3NYECKHX BEJIUYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (U3NYECKYI0 BEIMUYMHY C APYTMMHU BEIWYMHAMH, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3HUECKUE SBJIECHUS U MPOILECCHI, UCIIONb3Yys 3aKOH
COXpAHEHUsl PHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIUI CYHEPIIO3ULUU CHUJ,
MIPUHLIMIT OTHOCUTENbHOCTH ["anmuiest, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCa,
3aKOHBl OTPaXEHUS U IIPEJIOMJIEHUS CBETA, 3aKOHbl COXPAHEHHs 3apsiioBOrO U
MacCoOBOIO YHCEN TMpU SACPHBIX pEakUusX, IpU HTOM JaBaTb CIOBECHYIO
(GbOopMyIHMPOBKY 3aKOHA U 3aMIUCBHIBATH €0 MAaTEMAaTUUECKOE BHIPAKEHUE;
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OOBSICHATh (PM3NYECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIE€ U B KOHTEKCTE
CHUTyallMd  TPAKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPHUYUHHO--
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX LIaroB ¢ ONOpPOoi Ha 2—
3 u3yuyeHHBIX CBOMCTBA (PU3MYECKUX SBJICHUH, (QPU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a7a4u (OMUPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIONB3Ys
3aKOHBl M (POpMysbl, CBsI3bIBarOLIME (U3WYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCIOBHSL 3aJauyd 3allMCBhIBATh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOUINE WM
130bITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JJISl PELICHMUS,
NPOBOJIUTH PACUYETBI W  OIECHWBATh PEATMCTUYHOCTD TIOJYYEHHOTO 3HAUCHHS
(bu3N4eCcKoil BETMUNHBL;

pacro3HaBaTh NpPOOJEMbl, KOTOPblE MOXKHO PEUIMTh NPU HNOMOIIM (PU3HYECKUX
METOAOB,  MCIONb3ys  ONMCAaHHE  HUCCIENO0BaHMs,  BBIACIATh  [POBEpSIEMOe
IPEANONI0XKEHNE, OLICHUBAaTh IPABWIBHOCTh IOpPAIKAa IPOBEIEHHUS MHCCIIEIOBaHUs,
JieTIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOAECHUH U OTIBITOB;

MPOBOJIUTH ONBITHI MO0 HAOMIOJACHUIO (PU3MUYECKUX SBICHUN WM (U3NUYECKUX CBOMCTB
Ten (U3ydeHue BTOporo 3akoHa HploTOHA, 3aKkOHA COXpaHEHUs! SHEPruH, 3aBUCUMOCTb
nepro/ia KojebaHuil MPyKMHHOTO MAasiTHUKA OT MAacChl Ipy3a M KECTKOCTH MPYKHHBI 1
HE3aBUCHMOCTh OT aMILTUTY/bl MaJIbIX KOJICOAHUN, TPSIMOIIMHEHHOE pacpOCTpaHEHUE
CBETa, pa3JIoKeHHe Oenoro cBera B CIEKTP, M3y4EHHE CBOWCTB H300pa)KeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHMs mpeaMera B coOuparomeil JuH3e,
HaOJIIOICHNE CIUIOUIHBIX M JIMHEHYaThIX CIEKTPOB H3JIYYEHHUsS): CaMOCTOSATENbHO
coOHpaTh yCTaHOBKY M3 U30BITOYHOTO HA0Opa 000pyI0BaHUs, ONUCHIBATH XOJI OIBITA U
€ro pe3ysabTaThl, POPMYIHPOBATH BBIBOBI;

MPOBOJUTHh TPU HEOOXOAMMOCTH CEPHUI0 TIPSMBIX W3MEPEHUH, OIpenesis cperHee
3HaYeHHe H3MepsAeMoil BeNUYMHBI ((POKYCHOE pacCTOsHHE COOMpAOIIEN JIMH3bI),
000CHOBBIBAThH BBIOOP crI0c00a M3MepeHwsl (M3MEPUTEIILHOTO prUOopa);

IPOBOJUTH HCCIIEAOBAaHHE 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH C HCIOJIb30BAaHHEM
OpSAMBIX M3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
IBIDKEHUM ©0€3 HauyalbHOM CKOpOCTH, IepuoJa KOJeOaHUH MaTeMaTH4eCKOro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPKEHHS CBETAa OT yIJIa TMaaeHHS |
yria npeaoMJIeHUs OT yIJia MaJeHus): MIIAHUPOBATh HCCIIECAOBAHHE, CAMOCTOATEIBHO
codupaTb YCTaHOBKY, (PUKCHpPOBaTh pe3ylbTaThl IOJYYEHHOM 3aBUCHUMOCTHU
(bU3NYeCKUX BEIMYMH B BHJE TAaOMUI U rpadMKOB, JeNaTh BHIBOABI IO PE3yJIbTaTam
MCCIICIOBAHMS,

IPOBOJUTh KOCBEHHBIE H3MEpEHHs] (PU3MUECKUX BEIMYUH (CpPeHssl CKOpPOCTb H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO MaJCHUS,
KECTKOCTh TPYKUHBI, KOXDOUIIMEHT TPEHHUS CKOJBKEHHUS, MEXaHHdeckas paboTa u
MOIHOCTb, 4YacTOTa M IEpHOA KoyeOaHWH MaTeMaTH4ecKoro M IPYKHHHOTO
MasTHUKOB, ONTHYEeCKass CHJIa coOMparomiedl JIMH3bl, pagHOaKTHUBHBIA (OH):
IUIAHUPOBATh WM3MEPEHUs, cOOMpaTh HKCHEPUMEHTANbHYIO YCTAaHOBKY W BBIIOJIHSATH
W3MEpEHUs], CIeays MPEeIOKEHHON WHCTPYKIMH, BHIYHUCIATh 3HAYCHUE BEITMYUHBI U
aHAJTM3UPOBATh IOJNyYCHHBIE pE3yJAbTaThl C YYETOM 33JaHHOW MOTPEUIHOCTH
W3MEPEHHUIA;

coOnmoaTh IpaBHiIa TEXHUKHM O€30macHOCTH INpu  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
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paznuyaTh OCHOBHBIC TMPU3HAKU HW3YYCHHBIX (U3MYECKUX MOJENICH: MarepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEHYHBIM HMCTOYHHWK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIEIb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO Spa;

XapaKTepu30BaTh MPUHIUIBl JEHCTBHS HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOil HAa UX OMUCAHUS (B TOM YHCIIE: CIIUOMETD, AATYUKHU MOJIOKEHHUS,
paccTosHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKOII, (hoToarmapar, OnTHYecKue
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiibcoHa), HCMONb3ys 3HAHUS O
CBOMCTBaxX (PU3UYECKUX SBICHUHN M HEOOX0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
WCIIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB MPHU PEIICHUU yueOHO--
MPaKTUYECKUX 3aJ]a4, ONTHUYECKHE CXEMBI JJII TOCTPOEHUSI U300paKEHUN B IMIIOCKOM
3epKalie ¥ cOOMparoIIe JnH3e;

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMepax) MPaKTHYECKOTO
UCIONIb30BaHUsl (U3NYECKUX 3HAHMM B TOBCEJIHEBHON JKHU3HM [UIsl OOeCcredeHUs
0e30macHOCTH TIpH  OOpalieHud ¢ TpUOOpaMHu M TEXHHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3JI0POBbS M COONIOJICHUS HOPM OKOJIOTMYECKOTO TIOBEICHUS B
OKpY>Karollen cpelie;

OCYHIIECTBJIATh TOWCK WHGOpMaMu (PU3NUECKOro cojaepxaHus B HHrepHeTe,
CaMOCTOSITENTFHO (OPMYIHPYS TOMCKOBBIM 3ampoc, HAXOAUTh IYTH OMpPEEICHUS
JOCTOBEPHOCTH TIOJNy4EHHOW WH(POpPMAIIMKM HAa OCHOBE WMCIOMIMXCS 3HAHWA U
JOTIOJTHUTEIBHBIX UCTOUYHUKOB;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH Y4eOHBIX 33JaHUN HAYYHO--TIONYJISIPHYIO JINTEPATYpPy
(U3HYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHus HHPOPMAIUA W3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHUSI HA OCHOBE HMH(pOPMAIUH
W3 HECKOJbKUX HMCTOYHUKOB (DU3MYECKOTO COACpNKAHUS, IMMYOJMYHO TMPEACTABISThH
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JIESITEIBHOCTH, IPU 3TOM IPaMOTHO
MCIOJIb30BAaTh M3YYEHHBIM MOHATUHHBIA anmapaT H3y4aeMoro pasjaena (GU3UKH U
COIIPOBOKAATh BBICTYIUIEHHE TIpe3eHTaluell ¢ yd4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosau4vecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3iesioB U TemM (uudpossbie)
Kontpoabubie  IIpakTHuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThl
pecypchl
Pazgen 1. ®u3nka u eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
bu6mmoreka [{OK
1.1 () - 2
M3HKA - HayKa O npHpole https://m.edsoo.ru/7f416194
1.2 DOu3NYECKUe BETUYNHBI 2 1 bubmorera [JOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO ITO3HAHUS 2 1 bubmorera [IOK
' T A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasznen 2. [lepBonayajibHbIe CBeleHNsI 0 CTPOCHUM BellecTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEMeECTRa https:/m.edsoo.rw/7f416194
)9 JIBr>kKeHue U B3aMMOICMCTBUE YaCTHI] ) 1 bubmuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6nunoreka [JOK
2.3 A 2
TPETATHEIC COCTOAIIA Bemectsa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pasznen 3. /IBuskeHue U B3aUMOAeCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHIICCKOT JIBIDKCHHC https://m.edsoo.ru/7f416194
3.2 Nuepuus, macca, MIOTHOCTh 4 1 | bubmnoreka IIOK
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https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B 14 1 2
33 CHma. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paszneun 4. /laBjieHne TBEPABIX TeJ, dKUIKOCTEH U ra30B
41 [asnenue. llepenaua naBneHust TBEpABIMU 3 bu6mmoreka [IOK
' TellaMU, )KUJIKOCTIMH U razamu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 Hlaperite xuAKocTA > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
+3 ATmoc(eproe japieiie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 | 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. PaGora m MOIIHOCTH. DHeprust
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTHOCTE https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 IT 1
> POCTHIE MEXATHIMEL > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 M 4 1 1
CXAMPHECRAT SHEphi https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 12
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8 KVIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM nudpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasznen 1. TermioBble siBJIeHUSA
1.1 CrtpoeHue 1 CBOMCTBA BeleCTBa 7 bubmorexa HOK
' p t https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
1.2 T 21 1 5
SIIOBLIE NPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3neu 2. DiekTpuyecKkue H MAarHUTHbIE SIBJICHUSI
21 DNeKTPUYECKUE 3apsiIbl. 3apsHKEHHBIC Tela 7 | bubnmnoreka [JOK
' ¥ UX B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.2 I1 i i 2 1
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 0 7 hitps//m.cdsoo.ru/7f418 1 ce
2.3 MarHuTHbIC SIBJICHUSI 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
2.4 2 4
TICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5
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9 KVIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM nudpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannuyeckue siBJIeHUsI
L1 MexaHn4ecKkoe IBIKCHUE U CITOCOOBI €0 10 | bu6mmorexa [JOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKOHEI COXPaHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexannuyeckue Ko1e0aHUs U BOJTHBI
bubmuoreka [JOK
2.1 Mexaandeckue Koieda 7 3
RAMIHCCIHE KOACharA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKue BO . 3ByK 8 1 3
RAHUFCCRAC BOTHBL SBY https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. JaekTpoMarHuTHOE MoJ1€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE I10JIE€ U 6 5 bubnnorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Paznen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 | bubnmorexa [JOK
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https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI 0 6 3
HH3BLH OTITHHECKHE TIPHOOPHI https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
43 P 0 3 2
ASIOICHHE DEIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15

Pa3zgen 5. KBanTtoBble ABJIeHUA

5.1 Hcmyckanue 1 OTIOMICHUE CBETA aTOMOM 4 1 bubnmorexa [IOK
’ Y m https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2 1
5 Crpoerue aTomMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S 7 1 1
JICPHBIC peaKiiy https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Paznen 6. [loBTopuTeIbHO-000011IAK0IIMI MOLY.Ib

6.1 [ToBTOpeHne u 06001IeHUE COACPHKAHUS 9 5 bubnuorexa [JOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3 27
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6moreka IJOK

NaeHTndukatop aokymeHTa 81039418-7bb6-42a0-95d9-7d4a3b541f36 - I

JokymeHT noanucan 1 nepegax Yepes oneparopa 340 AO «[10 «CKb KoHTyp»

OpraHuv3aums, CoTpyAHNK [loBepeHHOCTb: per. Homep, nepros, — CepTudukar: cepuiiHblii Homep,  [laTa v Bpema NoANMcaHna

LelicTBmA 1 cTaTyC nepvos AencTens

Moanucun Q MYHMLMMAANBHOE BHOAXKETHOE B He Tpebyetca ana nognucaHms 009403C544555A20437C5582A7 23.10.2024 15:04 GMT+03:00
oTrnpasuTens: OBUEOBPA3OBATE/IBHOE CO3E46E8 Moanwch cootseTcTByeT daiiny

YYPEXAEHME "LLYMAYCKAA ¢ 01.11.2023 17:05 no 24.01.2025  aokymeHTa

CPEAHAA LWWKONA MMEHN 17:05 GMT+03:00

B.®. ANELLIMHA"

KyxapeHkoBa VpuHa HukonaesHa,

[upektop
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