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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 (uU3MKE Ha YpOBHE OCHOBHOTO 0O1Iero oOpa3oBaHUs
COCTaBJIECHAa Ha OCHOBE MOJOXEHHH M TpeOOBAHMUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW HPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Dusmnkay.

Copepxanue mnporpamMMmbl 10 (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHON TIpaMOTHOCTH OOYYaIOIIMXCS M OpraHu3aldi0 HU3yYeHHs
¢u3MKn Ha JEATEIHPHOCTHOW OCHOBE. B mporpamme mo ¢u3Mke yIUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanm3anuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMbBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yJbTaTaM 0Oy4eHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHms.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET paclpeeieHue yueOHOro MaTepurana
1o rojgaM o0yuyeHus (Mo KjiaccaMm), mpeasiaraeT MPUMEPHYIO MOCIEI0BaTeIbHOCTh
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEAMETHOTO COACpKAHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @u3uke pa3paboTaHa C ILENbI0 OKa3aHUS METOAUYECKOM
MIOMOIIIM YYUTEINIO B CO3JaHUH paboveil mporpaMmMbl IO y4€OHOMY MPEAMETY.

®dusuka SBIAETCSA CHCTEMOOOPA3YyIOMIMM [l  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, MMOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUW, HW3y4aeMbIX XHMHUEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HYECKOM
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
OpeoCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METO]a
MO3HAHUS, TO €CTh CIIOCO0a MOJy4EHHUSI TOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa w3 rAaBHBIX 337a4 (U3HYECKOro 00pa3oBaHMsI B CTPYKType OOIIETro
o0pa3oBaHusl COCTOUT B (DOPMUPOBAHHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH H
UHTEpEeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢usmku Ha 0a30BOM ypOBHE MpEIIOJaraeT OBJaJCHUE
CIEYIONIMMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOUIUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAaY4YHO OOBSACHSTH SIBJICHUS;

e OILICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIC0BAHUS;

e UHTEPIPETUPOBATH  JaHHBIE W  HUCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeIbCTBA JJIs MMOJTYYEHHUS BHIBOJIOB.

enu wu3ydyeHus ¢(U3MKKM HaA YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mpenmera «Duszuka» B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit deneparuu, peamnu3yronmux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pEIICHUEM



Konnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadpst 2019 r. Ne [TK-48H).
Hesan uzyyeHus Gpusnku:

NpUOOpPETeHHE WHTEpeca M CTPEMJICHUS OOYYaloIIMXCi K HaydYHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHE HMX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABIICHUN O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa HW3ydCHUS
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUN O POIM (PU3MKHU MJIsI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyayiuen
npohecCHOHATBHOU EATEIbHOCTH, CBA3aHHOW C (PM3MKOM, MOJTOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmkeHne 3THX Telield mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01iero ooOpa3oBaHus 0OECTICUMBACTCS PEIICHUEM CIICTYIONUX 3a1a4:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UYECKUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHUI;

OCBOCHHE METOJIOB pEIICHUS TPOCTEHIUX pPacu€THBIX 3alad ¢
UCTIOJIb30BaHUEM buznyecknx MOJIeIIeH, TBOPYECKUX "
MIPAKTUKO-OPUEHTUPOBAHHBIX 3371aY;

pa3BUTHE YMEHUI HaAOI0IaTh MPUPOIHBIC SBJICHUS W BBIMOJIHATH OIBITHI,
nabopaTopHbie  pabOThl W  OKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
MCIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

OCBOEHHE TPUEMOB paboThl ¢ MH(pOPMALMEH (PU3NYECKOro COAepKaHUs,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HaKOMCTBO €O chepamu mpodecCHoHaATbHONU ACSITEIILHOCTH, CBI3aHHBIMH
C (U3NKOW, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BbIl ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 Kiacce — 68 "yacoB (2 yaca B HeJeNi0), B 8
Kiacce — 68 gyacoB (2 yaca B Heaenro0), B 9 kimacce — 102 gaca (3 gaca B HEAEO).

[Ipennaraemsiii B nmporpamme 1no (pusuke nepedeHb 1ad0paTopHBIX paboT U
OITBITOB HOCUT PEKOMEHAATEIILHBIN XapakTep, YIUTEb JASIaeT BHIOOP MPOBEICHUS



1a00paToOpHBIX pPabOT U OMNBITOB C YUYETOM HMHAMBUIYATbHBIX OCOOCHHOCTEH
o0y4Jarommxcs, CIrcKa HKCIEPUMEHTAIbHBIX 3a/IaHUM, MpeiaraéMblXx B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHA M0 (PU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npupoznsl. OuU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

duznueckre BeMMUMHBL. M3MmepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €TMHHUIL.

Kak d¢wusmka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4alT MOPUPOAY.
EcrecTBeHHO-HAay4YHBIN METOJ] TO3HAHUWSA: HAOIOJCHHUE, TMOCTAHOBKA HAY4YHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHUE
HaOmogaemoro sBieHus. Onucanue GU3NIECKUX SBICHUNA C TIOMOIILI0 MOJIETIEH.

Hemoncmpayuu.

1. MexaHHn4YecKue, TEIUIOBBIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. Dusmnyeckue NpuOOPHl U Mpoleypa MPSMbIX U3MEPEHUN aHAJTIOTOBBIM U
UU(ppPOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmnpeneneHue IEHBI JEICHUS KAl U3MEPUTEIHLHOTO MpUdopa.
2. H3mepeHune paccTosHUM.
3. MBmepenne 00bEMa KUJIKOCTU U TBEPAOTO TETA.
4. OmnpeneneHne pasMepoB MajbIX TEIL.
5. M3mepeHne TeMnepaTypbl HNPU TMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JlaTYMKa TEMIIEPATYypPHhI.

6. lIpoBenenue wmccienoBaHUs MO MPOBEPKE THIIOTE3bL: JAJbHOCTH MOJIETA
apyKa, MyIneHHOTO TOPU30HTAILHO, TeM OOoJbIle, 4eM OOJbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI 0 CTPOEHHUH BellecTBa.

CrpoeHue BeliecTBa: aToOMbl M MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE BEUIECTRA.

JBmwxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBUXKEHHUS YacTHUI[ C
Temrieparypoil. bpoyHoBckoe nBrkenue, nuddysus. BzaumoneiicTBue dvacTuil
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTaJUTMUECKUX) Tell. B3amMOCBs3b MEXIYy CBOMCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabGmronenune OpoyHOBCKOTO IBUKEHUS.



2. Habmoaenue muddys3umn.
3. HaGmronenue ~ siBneHWil,  OOBSACHSIOMIMXCA  MPUTSIKECHUEM WM
OTTaJKWBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopuuvie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM pPAl0B (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OmbITHI O HAOJIIOICHUIO TETIOBOTO PACHTUPEHUS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO TEUCTBHS CHJI MOJIEKYJIIPHOTO IPUTSIKEHUSI.
Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.
Mexanuueckoe ABM)KeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.
SIBnenunie uHepuuu. 3aKOH HHepUuU. B3auMopeiicTBuUE Ten Kak MpUYMHA
M3MEHEHUSI CKOPOCTH JIBJKEHHMsI Ten. Macca kak Mepa HHEPTHOCTH Tena.
[InotHoCcTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHMIIC
0o0BEMa BelIECTBA.
Cuna kak xapakTepucTuka B3auMonencTBus Teil. Cuiia yrnpyroctd M 3aKOH
I'yka. M3MepeHne CUIIbl C MOMOILIBIO IUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJia
TskecTH. Crita TSHKECTH Ha ApYrux ruiaHerax. Bec rema. HeBecomocts. Croxkenune
CWJI, HAMPABJICHHBIX MO OAHON mpsiMoil. PaBHOonelcTByromas cui. Cuia TpeHus.
TpeHue CKoNIbXKEHUS U TPEHUE MOKOsA. TpeHHe B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenne MexaHU4eCcKOro JBUKEHUS Tea.
2. H3MepeHne CKOpOCTH NPSMOJIMHEWHOTO JBUKECHUA.
3. HabGmronenue siBIeHUS HHEPIIHH.
4. HalmioneHne u3aMeHeHUs] CKOPOCTH MPU B3aMMOECHCTBUY TEIL.
5. CpaBHEHHE MaccC M0 B3aUMOJICUCTBHIO TEL.
6. Cl0XEHUE CHJI, HAIIPABJICHHBIX 1O OJHOM IPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEJIU AJIEKTPUUYECKOI0 aBTOMOOUIISL U TaK Jiajee).

2. OmpeneneHue cpeaHE CKOPOCTH CKOJbKEHHUs Opycka WIM IIapuKa I0
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (aedopmaiun)
MPYKUHBI OT TPUIIOKEHHON CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
BEca TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHre TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.



Janenue. CiocoObl yMEHBIIICHHS U yBEJIUYEHUS AaBieHus. [aBneHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3a OT 00béMa, Temmeparypbl. [lepemaua naBneHus
TBEPIBIMU TEJIAMH, XKUAKOCTAMU M razamu. 3akoH [lackama. [IHeBmaTnueckue
MaIuHbl. 3aBUCUMOCTh JaBJICHHS KUJIKOCTH OT IIyOuHBI. ['mapocraruyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON 00osouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOTro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MOpSI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBHE JXUIAKOCTU U Tra3a Ha MOrpyKEHHOE B HUX TeJo. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxonnaBaHue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaua naBneHus KUJIKOCTHIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBnenne nercTBrsS aTMOC(HEPHOTO TaBJICHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMa MOTPYXKEHHOW YaCTU

T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YciioBue IaBaHMs TEN: IUIABAaHWE WJIM MOTPYKEHHE TEJl B 3aBUCUMOCTHU

OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopmuwvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMaA MOrpy>KEHHOHN B
JKUJIKOCTh YaCcTH TeJIa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIbL, JICHMCTBYIOIIEWM HA  TEIO,
IIOIPY>KEHHOE B JKUJKOCTbD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B JKUJIKOCTH, OT MacChl T€Ja.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBHCHMOCTh BBITAJIKUBAIOLIECH  CHIIBI,
JNEUCTBYIOIICH Ha TeNO0 B JKUJIKOCTH, OT O00BEMa TMOrPYKEHHOM B
JKHAJIKOCTb YaCTH TEJA U OT IJIOTHOCTH KUJIKOCTH.

5. KoncTtpynpoBanue apeomerpa WIA KOHCTPYMPOBAHUE JIOAKH U
OIpeLIEIICHUE €€ IPY30I10IbEMHOCTH.

Paszgeua S. PaGora u MmomHoOCTH. JHEprus.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. [IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJIOKY.



«3omoroe mpaBwio» wmexaHukd. KIIJ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass »Heprus. KuHeTudeckass ¢ MNOTEHIMAlIbHAs DHEPrusl.
IIpeBpalieHre 0AHOTO BH/Ia MEXaHUYECKOW YHEPIUHU B IPYrol. 3aKOH COXpaHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl TPOCTHIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpenencHue pabOTHl CHUJIBI TPSHHS IIPH PAaBHOMEPHOM JBHKEHHUH Teja

10 TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pblUuara.
3. Hsmepenne KIIJ] HaKIOHHOM IIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPIUM.
8 KUIIACC

Pa3zaeu 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOpUU CTPOEHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB U MoOJIeKyJd. ONbITBI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUST MOJIEKYJIAPHO-KHHETUYECKON TEOpHH.

Mogenn TBEPAOro, >KUIKOIO M Ta3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucranmmueckue u amopdusie tena. OObsiICHEHUE CBOMCTB ra3oB, KUJKOCTEU U
TBEPIABIX TEJI HAa OCHOBE IOJOXKEHUH MOJEKYISIPHO--KHHETUYECKOW TEOPHUH.
CMauuBaHue U KanWUIIpHbIE sABJIeHUs. TernoBoe paciiMpeHue U ckaTue.

Temneparypa. CBsi3b TeMmeparypbl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yactull. BHyrpeHHsisi sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEM HHEpruu:
Terjionepeaadya COBEpIIEHUE paboTHI. Bunbt TeIUIoNepeaayu:
TEIUIONPOBOIHOCTb, KOHBEKIIMS, U3ITyYEHHE.

KonnuectBo Temnotel. YenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH u
TEIUIOBOE paBHOBECHE. YPaBHEHHWE TeIoBoro OanaHca. IlnaBinenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YeJbHas TEIUIOTa IUIaBICHUS.
[TapooOpazoBanue u koHjeHcanus. Mcnapenune. Kunenue. YpaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JaBJICHUSI.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CrOPAHMUS.

[Tpunuuner pabGotsl TernoBbix asurarenei KIIJ| TtemnoBoro nBurarens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHHUS U MPEBPAIICHUs SHEPTUU B TEIIOBBIX MPOLIECCaX.

Hemoncmpauuu.

1. HaGmronenue OpoyHOBCKOTO ABUKEHHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

Habmroienue siBjeHUY cMaurBaHUs M KaIMMLISIPHBIX SBICHUH.
HabmtoieHre TemioBoro pacuiupeHust Tell.

N3Mmenenre naBieHUs ra3a NpH U3MEHEHUHM O0BbEMa M HArpeBaHUM WIIH
OXJIAXKICHUU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunbl Termonepenaumn.

OxJaxk1eHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIITHUMH CHIJIAMH.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
Habnronenne xumenus.

Habronenre mocTostHCTBA TEMITEPATYyPhI PH TUTABJICHUH.
Moenu TeIIOBBIX IABUTaTEIEH.

Jlabopamopuwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPY>KEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpeznenenue AaBjaeHUs BO3AyXa B OANIJIOHE IIMPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABIICHHS BO3AyXa OT €ro
00BbEMa M HArPEBAHUS WU OXJIAXKICHUS.

ITpoBepka TunoTe3bl TUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA YKUJIKOCTH
B TEPMOMETPUYECKOMN TPyOKEe OT TeMIiepaTyphl.

Ha6monenne w3MeHeHHs BHYTPEHHEM OJHEpPruu Tejla B pe3yjbTare
TerIonepeaady U padoThl BHEITHUX CHIL.

HccnenoBanue sBJICHUS TEIJIOOOMEHA TPU CMENIMBAHUU XOJOAHOW H
ropsiuer BOJBI.

Onpenenenre  KOJMYECTBA  TEIJIOTHI, IMOJYYEHHOIO BOJOM  MOpH
TEMJI000MEHE C HArPEeThIM METAUTMUECKUM LUIUHAPOM.

Ornpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ncnapeHusl.

Ornpeenenrie OTHOCUTENIBHOM BIQKHOCTH BO3yXa.

Omnpeznenenne yaelbHON TEIUIOTHI IUIABICHUS JIbJA.

Pazgen 7. JiekTpuyeckre 1 MAarHUTHbIE SIBJICHHS.

Onektpuszanusa Ten. [[Ba poma 3neKTpuyeckux 3apsanoB. BiammonencrBue
3apsKeHHBIX Ted. 3akoH KyrnoHa (3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0B U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpsyk€HHOCTh 3ieKTpudeckoro mnosd. IIpuHoun
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenn anexkTpuyeckux 3apsioB. DJIEMEHTAPHBIN AJNEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

OJEKTPUUECKU TOK. YCIOBUA CYHIECTBOBAaHUSI AJIEKTPUYECKOTO TOKA.
HcTtounuku mnocTossHHOro Toka. JIeHWCTBUSL SJEKTPUUECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBieHrEe NMPOBOJHUKA. Y JEIBHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenibHOE W MApAJLIENIBHOE  COCIWHEHUE
MIPOBOTHUKOB.

PaGora u MoOmHOCTH 3yeKTpuueckoro Toka. 3akoH Jhxoyns—Jlenma.
DNEeKTpUYECKre e U TOTPEOUTENN IEKTPUIECKON dHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHblE  MarHuThl.  B3auMOIEWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHoe 1noJie 3eMJIM U €ro 3HaYEHUE JUIA )KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarnutHoe 1ojie  3JEKTpUYECKoro Toka. IlpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. [[efiCTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmoisib30BaHHME »IEKTpOABUTATEIEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SABneHue snexkTpoMarauTHol nHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpuU3aus Tel.

JIBa poia 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIl.
Y CTpONCTBO U JIEUCTBUE JIEKTPOCKOIIA.

DNeKTpocTaTuuecKas UHIYyKIIHS.

3aKOH COXpPaHEHHMs JIEKTPUUECKUX 3apsII0B.

[IpOBOIHUKH U AUDJIEKTPUKHU.

MopennpoBaHue CUIOBBIX JIUHUN 3JIEKTPUYECKOTO TTOJIA.

HcTOYHMKY TTOCTOSIHHOTO TOKA.

JlericTBUSA IIEKTPUYECKOTO TOKA.
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. DNEKTPUYECKUIN TOK B KUIKOCTH.

. I'a30BbIi pa3psm.

. I3mepeHue Cuitbl TOKa aMIIepMETPOM.

. I3MepeHue 3eKTpuYeCcKOro HapsiKEeHUs: BOJIbTMETPOM.
. Peocrar n Mara3un conpoTHBICHUI.
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. BzauMoelicTBre NOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3eICHUS MOJIOCOB MAarHuTa.

I
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHuE MarHUTHBIX TTOJIEH TTOCTOSSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe Moje TOKa. JIEKTPOMarHur.

JlerncTBMEe MarHMTHOTO T10JI Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSTHHOTO TOKA.

UccnenoBanue sBIECHUS 3JICKTPOMArHUTHOW UHTYKIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel TO HAOMIOACHUIO DJJIEKTPU3ALMU TEd UHAYKIMEW | Tpu
COIIPUKOCHOBEHUH.

HccrnenoBanue JEHCTBUS DJIEKTPUYECKOrO TOJs HA TPOBOJAHHUKH U
JUDJIEKTPUKH.

COopka u mpoBepKa PadOThI AIEKTPUICCKON ST MOCTOSTHHOTO TOKA.
W3MepeHre 1 peryiupoBaHue CUIbl TOKA.

W3mepeHue u peryinpoBaHue HalpsyKEeHUsI.

HccnenoBanrue 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO YEPE3 pPEe3UCTOp, OT
COIIPOTUBJICHUSI PE3UCTOPA U HAMPSKEHUS Ha PE3UCTOPE.

OmnbITHI, JI€MOHCTPUPYIOIIINE 3aBHCHUMOCTb AIEKTPUYECKOTO
COIIPOTUBJICHUS] MPOBOAHHKA OT €ro JJIMHBL, IUIOIIAJU IONEPEYHOro
CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH TpPU TMOCIEA0BATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A CUJBI TOKAa NpPHU NapajuIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpeznenenue padoThl TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  AJIEKTPUYECKOI'O TOKA, BBIAEISIEMOW Ha
pe3ucTope.

HccnenoBannue 3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO YEpE3 JIAMIIOYKY, OT
HAIIpSDKEHMS HA HEW.

Onpenenenue KII/] narpeBarers.

HccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS ITOCTOSSHHBIX MarHUTOB.
M3ydyeHne MarHMTHOTO TIONII TOCTOSIHHBIX ~MAarHUTOB TPU  UX
O00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanne NeUCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3ydueHne AeiCTBUS MAarHUTHOTO I10JIS1 HA IPOBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. U3mepenne KII1 anekTpoaBUraTteabHOU yCTAHOBKHU.

21. OnBITBI IO HWCCIACAOBAHUIO SIBJICHUSI JJICKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHHUS W HANpaBJICHUS HWHIYKIIMOHHOIO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCHUTENLHOCTh MEXaHWYECKOI'O JIBM)KEHMs. PaBHOMEpHOE MNpsSMOIMHEIHOE
nBwxeHue. HepaBHoMepHOE TpsAMoiMHeiHOe aBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

Yckopenue. PaBHOyckopeHHOe TpsiMoiiuHEHHOe JBuKeHue. CBoOogHOE
nagenue. Onwitel ["anuies.

PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTH. llepron m wacrora oOpalleHus.
JluneriHas v yrioBasi CKOpOCTH. LIEHTpOCTpEMUTEIILHOE YCKOPEHHUE.

IlepBeiit 3akoH Hprorona. Bropon 3axkon Herotona. Tpernii 3akon HeroToHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUs CKOJIbKEHUS, CUJla
TPEHUS TIOKOSI, APYTUE BUIbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TITOTEHUS. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JIBwkenue mianer BOkpyr Connna. IlepBasg xocMuueckasi CKOPOCTb.
HesecomocTts 1 nieperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3mMeHenune umnynasca. MMnynbe cuibl. 3aKOH COXpaHEHUs
UMITYJIbCa. PE€akTUBHOE IBH>KEHUE.

Mexanudeckass pabota u MoUIHOCTb. PaboTa cHil TSXKECTH, YIPYroCTH,
Tpenusi. CBsi3b dHEpPruu U padothl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
MOBEPXHOCTHIO 3eMJIM. [loTeHIManpHas 3HEPrusl CKaTou NMpyKUHbl. KuHeTnueckas
sHeprus. TeopeMa 0O KMHETHYECKOM DHEPIMHM. 3aKOH COXPAHEHHS MEXaHWYECKOU
JHEPI'UHu.

Hemoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTO JBM)KCHHS Tella OTHOCUTEIHHO PA3HBIX TET

OTCU€Ta.
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8.
9.

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

CpaBHEHUE MyTE€ U TPACKTOPUN NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS MPSIMOIMHEUHOTO JBU>KEHUS.
HccnenoBanne npu3HaKoB pAaBHOYCKOPEHHOIO JIBUKECHMUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Habmonenne MexaHn4ecKuX SIBICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ PAaBHOMEPHOM M  YCKOPEHHOM  JIBUKECHUU
OTHOCHUTENIBHO KaOWHETa (PU3UKH.

3aBUCHMOCTh YCKOPEHHS Te€lla OT MAacCChl Te€jla U JCHCTBYIOIIEH Ha HEro
CHJIBI.

Habronenrie paBeHCTBa CUJT TIPU B3aUMOJCHCTBUU TEJL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenaua umItynbca Ipy B3aMMOJECUCTBUM TEIL

[Ipeobpa3oBanust SHEPTUH TTPU B3AMMOJICHCTBUN TEJI.

CoxpaHeHue UMIyJbca MPU HEYIPYTrOM B3aMOJICUCTBUMU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabntoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHre MEXaHU4YEeCKOW SHEPTUH MPU CBOOOTHOM MaJICHHH.
CoxpaHeHrEe MEXAaHUYECKON SHEPTrUH MPU JBUKEHUM TeNa MO JCUCTBUEM

MPYXUHBI.

Jlabopamopmuosie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS [IAPUKA WA TEIEHKKH.

Omnpezenenne cpeHeld CKOPOCTH CKOJIbXEHUS OpycKa WM JBH)XCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OrnpeziesieHre yCKOPEHHUs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKEHUU TIO
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JIBIKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenennie Ko3HPUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
M0 TOPU30HTAJILHON MOBEPXHOCTH.



10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBHIKHOTO U MTOJBUKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pazgen 9. Mexannveckue KoJe0aHUS U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJICOATEITHHOM JIBHIKCHUH.

3aryxawmue  KojeOaHusa.  BeiHyxkIeHHble — KoneOaHus.  Pe3onanc.
Mexanuyeckue BoJiHBL. (CBoOWMCTBa MexXaHMYeCKMX BOJH. IIpomonbHble U
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHnuecKkue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka M BeicoTa ToHA. OTpaxenue 3Byka. MHpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIPYTOCTH.

HaOmonenune xonebanuii rpy3a Ha HUTU U Ha TPYXUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MONEPEUHBIX BOJIH (Ha MOJCIIN).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue YacTOThl W Tepuoja KojeOaHUW MaTEeMaTUYECKOTO
MasiTHUKA.

2. OmpepeneHue 4acTOTHI U TIEpHOa KojaeOaHUil MPY>KUHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Meproa KojJeOaHUN MOABEIIEHHOIO K HUTHU
rpy3a OT JJIMHBI HUTH.
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4. HccnenoBanue 3aBUCUMOCTHU NepUOJia KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka HE3aBUCHUMOCTH IMEpHOJia KOJICOAHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmpITBI, JACMOHCTPUPYIOIIHME  3aBUCHMOCTh  Tepuoaa  KosieOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a u )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJICHUsI.
Paszgen 10. diaekTrpoMarHuTHoOE 1M0JIe U 3JIEKTPOMATHUTHbIEC BOJIHBI.
DONEKTPOMArHUTHOE  MOJIe.  JJEKTPOMAarHWTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupona cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [TpsamonuHenHOe

pacnpoctpaneHue cBera. 3atmenust Connua u JIynsl. Otpaxkenue cBera. [Inockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
oTpaxxeHue cBeTa. lcmonb3oBaHWE MOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKHX CBETOBOJIAX.

Jluaza. Xom mydeit B smH3e. Onruueckas cucrema (poroammapara,
MHKpPOCKONIAa W TeJlecKoma. [7a3 kak onThdeckas cucreMa. bian3opykocTe H
NanbHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. JMcniepcus cBera.

Hemoncmpayuu.

IIpssmonrHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHH B IIJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajiax.
IIpenomiienue cera.

OnTU4ecKnui CBETOBO/I.

Xon nydei B cobuparorieit TuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tony4yenue n300pa’keHUI ¢ TOMOIIBIO JIUH3.

[Tpunuun neiicTBust GoToarmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mojens riasa.

11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.
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12. [lonydyenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH YIyla OTPaKEHUS CBETOBOI'O Jyya OT YIJia
MaJICHUs.

2. MBydeHue xapaKTepuCTUK U300paKeHUs MpeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3IYX—CTEKJIO».



4. TlomyuyeHue n300pakeHU € MOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO PacCTOSIHUS U ONTHYECKON CHJIBI COOMparouieit
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl O BOCHPUATHIO IIBETA MPEAMETOB NPH UX HAONIONEHUHU Yepes3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Oneitel Pe3epdopaa m mnanerapHas mozaenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHEeHYaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHHe aTOMHOTO
aapa. HykioHHas woxens aroMHoro sapa. HW3oromel. PannoakTthBHBIE
npespamenus. llepron monypacnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apAOBOIO W MAacCOBOIO YMCEIL
DOHeprusi CBsI3M aTOMHBIX saep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIOUIEHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOMINX U3ITYYCHUH.

6. Perucrpanus nsnydeHust IpupOAHBIX MUHEPAJIOB U IMPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaOmroneHue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TyYEHUS.

2. HccnenoBanue TpEeKOB: M3MEpPEHHE JHEPIHM YaCTULBI 110 TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. MB3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIIHIT MOTYJIb.

[ToBTOpUTENHHO--0000IIAOIINI MOTYJIb MPEIHA3HAYEH JUIsI CUCTEMAaTU3AIUH
U 000OmeHHsT MPEeIMETHOTO  COACpPXaHHS W ONbITa  JIEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUHU BCETO Kypca (PM3UKH, a TakKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABIIMX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH NAHHOIO MOAYJS PEAIU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJBI
NESTENbHOCTH, HA OCHOBE KOTOPBIX 00ECNEYMBAETCS TOCTHUKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJJAHUPYEMBIX  PE3yNbTaToB  OOydeHus, (GopMUpyeTcs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTb: OCBOCHME HAyYHBIX METOJIOB HCCIIEAOBAHUSA



ABJICHUI TPUPOJBl M TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATH (PU3NUECKUE
ABJICHUSA, IPUMEHss IIOJy4CHHBbIE 3HAHUA, pellarb 3aJadyd, B TOM YMHCIIE
Ka4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
IIprHIMIINANBHO AEATEIBHOCTHBIA XapaKTep MaHHOIO paslella pealn3yeTcs
32 CY4€T TOro, YTO OOy4YalllUecs BBINOJHSIOT 33JaHus, B KOTOPbIX UM
IIPELJIaraeTcs:
Ha OCHOBE TIOJYYEHHBIX 3HAHUN pACIO3HABATh M HAYYHO OOBSACHATH
(du3nyueckue sIBICHMS B OKpYKaIOLEeH TPUPO/IE U MMOBCETHEBHOMN KU3HH;
UCIOJIb30BaTh HayYHbIE METOJIbI UCCIICAOBAHUS (PU3UUYECKUX SBJICHUI, B TOM
YUCJIE I MPOBEPKHU TUIIOTES U MTOJIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATH HAy4YHbIE OCHOBBI HanOoyiee BaKHBIX JOCTHIKEHHIl COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIb30BaHUs PA3INYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPALICHUSA U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (bHSI/IKI/I Ha YPOBHC OCHOBHOI'O 06H16FO 06p330BaHI/IH HaIIPaBJICHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAIPEIMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pe3ynbTaTte nzyuenus: puU3MKM Ha YpOBHE OCHOBHOT'O 00IIero o0pa3oBaHus

y oOyuaroierocs OyayT copMHUpPOBaHbBI CIEAYIONIUE JTUUHOCTHBIC Pe3ybTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— NPOSIBJIEHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3MYECKON HayKH;

— [IEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSIM POCCUMCKHUX YUEHBIX --(PU3UKOB;

2) rpaskIaHCKOro0 M JyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 0OCYXJI€HHH OOIIECTBEHHO 3HAYUMBIX
M OTHUYECKHX TMpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHXKEHUN (PU3UKMU;

— OCO3HaHWE BAXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIMIIOB B JAESITEIbHOCTH
Y4E€HOIO;

3) 3CTEeTH4eCKOro BOCIIUTAHUSA:

— BOCIIPUSITHE 3CTETUUYECKUX KadecTB (PU3MUECKONW HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O TO3HAHMS:

— OCO3HaHWE IEHHOCTH (PU3NYECKON HAyKM KaK MOIIHOIO HMHCTPpYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMH, BaXXHEHIIEH COCTABJIAIOLICH
KYJIbTYPBI;

— pa3BUTHE HAyYHOW JIOOO3HATEIHHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) d¢opvmupoBaHus  KYJbTYPbl 3J0POBbS ¥  JIMOLHMOHAJIBHOIO
OJlaromosyyms:

— OCO3HaHME LEHHOCTHM 0Oe30macHoro ooOpas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH MpaBuil O€30MACHOrO0 IOBEACHUS Ha
TPaHCIIOPTE, Ha JAOporax, ¢ 3JEKTPUUECKUM M TEIJIOBBIM 00OpYIOBaHHEM B
JOMAIIIHUX YCJIOBUSX;

— c(hOpMHUPOBAHHOCTh HaBbIKA pe(IeKCHMH, NpPU3HAHUE CBOETO IIpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y IPYroro 4YeiaoBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

— AaKTHUBHOE y4yacTHE B PEIICHUU MPAKTUYECKUX 3adad (B pamMKax CEMbH,
0o0pa3oBaTeNbHOW  OpraHM3aldM, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLIMAJILHOM HANpaBJIEHHOCTH, TPEOYIOUX B TOM 4YHCIE M (U3HYECKUX
3HAHUU;

e — HMHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPOPECCUi, CBA3aHHBIX C (PU3HKO;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e — OpHUEHTAIlMi Ha MPUMEHEHHE (U3MYECKUX 3HAHUU 7Sl pelIeHUs 3a1ad B
o0JacTH OKpY’Karollled Cpelbl, IUIAaHUPOBAHMS IOCTYNIKOB U OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUH JJIsI OKPYXKAIOLIEH CPEbL,

e — OCO3HaHHE TJI00aJHLHOTO XapaKTepa SKOJOIMYECKUX MpoOJeM U MyTel ux
peuieHus;

e §8) agjanTanMM K HM3MEHAKIIMMCH YCJIOBHUSIM COUHAIBLHOW M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUMU MpPH BBINOJHEHUU MCCIEIOBAHUN U
IPOEKTOB (PU3NYECKON HAMpaBICHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSIM
APYTUX,

e — TIOBBILIEHUWE YPOBHA CBOEH KOMIIETEHTHOCTH 4YEPE3 NPAKTUYECKYIO
NEATEIbHOCTD;

e — TOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHMIA, B TOM YHCIIE (OPMYITUPOBATH
U], TIOHSTHUSI, TUTIOTE3bI O (PU3NYECKUX 00BEKTAX U SBJICHUSIX;

e — OCO3HaHHUE NEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

e — IUIAHMPOBAaHUE CBOETO PAa3BUTHUA B TPUOOPETEHUH HOBBIX (DUIUUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U NPUPOJIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCMOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKA CBOMX JICMCTBUM C YYETOM BIMSHUS HA OKPYKAIOLIYIHO CpPELY,
BO3MOXXHBIX TJI00ATTBHBIX MTOCIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y o0ydaromierocst 0yayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKJIIOYAIOIINE TO3HABATEIILHBIE YHUBEPCAIbHBIC YUeOHbBIE CHCTBUS,
KOMMYHUKAaTUBHBIC  YHHUBEpCaJbHblE  Y4eOHbIE  JEHCTBUS, PETYJISITHBHbBIC
YHUBEPCAIbHbIC YU€OHBIC IEHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUs:



BBISIBIAT M XapaKTePU30BaTh CYIISCTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BICHMI);

YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCU(pUKAIIMN, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTprUBaeMbIX (hakTax,
JTAHHBIX U HAOIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJISITh TTPUUMHHO--CJIC/ICTBEHHBIC CBS3M MPU U3YYEHUU (DUIMIECKUX
SIBIICHUW W TIPOIIECCOB, JCNIaTh BBIBOJBI C UCIIOJIh30BAHUEM JEIyKTHBHBIX
Y WHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIBUTATh THUTIOTE3bI O B3aMMOCBSI3AX
(U3UYECKUX BEJINYHH,

CaMOCTOSITEJTIbHO BBIOMpPATh CHOCO0 pemieHus y4eOHOW (Quznueckon
3a1a4u (CpaBHEHUE HECKOJIHKMX BAapUAHTOB PEIICHHs, BHIOOpP HamOoiee
MOJIXOSIIETO C Y4ETOM CaMOCTOSTEILHO BBIJICIICHHBIX KPUTEPHEB).

Bba3oBble ucciaenoBare/IbCKue JeiCTBHA

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY IUTAHY OMBIT, HECIOKHBIN
bu3nyecKuil IKCHEPUMEHT, HEOOJBIIOe HCCIeAoBaHuEe (U3HUECKOTO
SIBJICHUS;

OLICHWBAaTh HAa TPUMEHHUMOCTb ¥ JOCTOBEPHOCTh HH(OPMAIIHIO,
NOJTyYEHHYIO B X0JI€ UCCIICIOBAHUS UIIH SKCIIEPUMEHTA,

CaMOCTOSITEIbHO (POpMYSIMpPOBaTh 00OOIIEHUS U BBIBOJIBI MO PE3YyJIbTaTaM
POBEAEHHOT O HAOJIOIEHUS, ONBITA, UCCIIEOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE JajibHEiIIee pas3BUTHE  (U3HUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATH MPEATOIOKECHHSI 00 MX Pa3BUTHUN B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3iIMYHbIe METO/bI, MHCTPYMEHTHI U 3alpOChl MIPHU MOUCKE U
orOope MHpOpPMAIMK WM JAHHBIX C YYETOM MPEIJIOKEHHOW Y4eOHOI
dusnueckoil 3anaun;

aHAJTM3MPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM MPEACTABICHHUS;

CaMOCTOATENbHO BBIOMpAaTh ONTUMATIBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIMd W WUIIOCTPUPOBATh pEIIaeMble 3aJayd  HECIOKHBIMHU
cXeMaMHu, IMarpaMMaMi, HTHOU rpaduKoil 1 UX KOMOUHALIUSIMHL.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI:

B XOJi¢ OOCYXIeHHsS y4eOHOro MaTepuaiia, pe3yibTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aavydl W IOAJCpKaHue
OJ1aro’keaaTeIbHOCTH OOIICHUS;



COTOCTaBIISITh CBOM CYXKJACHHUS C CYXICHUSIMH JPYTHMX YYaCTHHUKOB
Juanora, OOHapy>XKHBaTh pa3Iudre U CXOJICTBO MO3UIINN;

BBIP@KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPECTABIATh PE3YIbTAThI BHITOIHEHHOTO (PU3HUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, POCKTA);

MOHMMATh U WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW |
WHJUBUIYaTbHOM paboThl TpPH PEIICHUH KOHKPETHOW (PU3HUECKOU
po0JIEeMBL;

MPUHUMATH IIeJIM COBMECTHOW NIEATEIILHOCTH, OPTraHU30BbIBATH JEHCTBUS
no e€ [OCTIKEHUWIO: paclpelnensTh PO, OOCYXJaTh TMPOIECCH |
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO 4acTh pa0OTHI, TOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPABICHUIO W KOOPAWHHUPYS CBOM JEHUCTBUS C JPYTHMH
YJICHaMHA KOMAaH]Ibl;

OILIEHWBATh KAauyeCTBO CBOETO BKJAaJa B OOIIHUN MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITETTLHO CPOPMYITUPOBAHHBIM Y4aCTHUKAMH B3aUMOICH CTBHUS.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS

Camoopranmzanmsi:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalHUsX, TPEOYIOIINX
JUISL pereHusT GU3NIeCKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Ppa3IMYHbIX moaxogax IIPUHATHA peH_IeHI/Iﬁ
(VHAMBUAYANbHOE, MPUHSTHE PELICHHUS B TPYNIE, MPUHATUE pEUIeHUH
TPYIIIOi);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelIeHUsT (PU3NYECKOM 3aaaun Win
IIJIaHa HCCJICI0OBAHUA C y‘léTOM HMCIOIIUXCS PECYpPCOB U CO6CTBGHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAThH IIPEJIAaracMbI€ BAPUAHTHI PEIIICHUN;
JCJIaTh BI>I60p n 6paTI> OTBCTCTBCHHOCTD 3a PCIICHUC.

CaMOKOHTp 0J1b, AMOIUOHAJILHbIN HHTE/JIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallUM U IIPeAJiaraTh IJIaH €€ U3MECHEHUS;
OOBACHATHh NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  Ppe3yJbTaToB
JeSTEeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh (B TOM YHCJE B XOJ BBIIOJHEHUS
(U3MYECKOro MCCJIENOBAaHMUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JAPYIroro 4ejoBeKa B XOJE€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYToro;



MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pelieHu: (PU3NYECKUX 3a7a4d Win
B YTBEPXKICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBo APYroro.

INPEAMETHBIE PE3YJIbTATBI

K xonIty o6y4uenust B 7 kijiacce rpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00yJaIOIIUXCS YMCHUI:

UCIIOJIb30BaTh  MOHATUA: (U3MUYECKME UM  XUMHUYECKHE  SIBJICHUA,
HaAOJII0IeHNe, HKCIIEPUMEHT, MOJeNb, THUIOTe3a, CAMHUIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOsIHUSI BellecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABI)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIUHENHOE), TpPAeKTOpHUs, PaBHOAEHUCTBYHOIIAS
CuJIa, nedopManus (ympyras, IJIacTUYEeCcKas), HEBECOMOCTb,
COOOLIAIOIINECS COCYIBI;

pasnuyath siBiIeHUs (qudQys3usi, TEMJIOBOE ABHKEHUE YACTHUIL BEIIECTBA,
pPaBHOMEPHOE  JIBI)KCHHE, HEPaBHOMEPHOE  JBU)KEHUE, HWHEpLHS,
B3aUMOJICUCTBUE TEJl, paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO
BpallleHHsI, Mepefadya [aBJICHUS TBEPABIMU TEIaMH, >XHAKOCTSIMU U
razamu, aTrMoc(epHOe JaBi€HWE, I[UIABaHUE TeJ, MPEeBpaLIECHUs
MEXaHWYECKOW 3HEpPruu) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrio3HaBaTh IMpOSBJIICEHWE HW3YYCHHBIX (U3UYECKUX SBJICHUH B
OKpy)XarolieM MHpe, B TOM uucie (U3HUECKUE SBICHUS B TPUPOIE:
MPUMEPHI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSMHU B >KMBOW WU HEXKHUBOU
NpUpPOJE, NEWCTBHE CWJIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJCHUS HA >KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJe YeJIoBeKa, MPU ATOM MEePEBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3UUYECKUX SIBICHUN;
OIMCHIBATh U3yYEHHBIE CBOWCTBA T€N U (PU3UUECKUE SIBIICHUS, UCIIONb3YS
¢usnyeckue BeMMYMHBI (Macca, 00BEM, MIIOTHOCTh BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CUJIA YIPYIOCTH, CUJIa TSKECTH, BEC
Tela, CHJIa TpEeHHs, JaBieHHe (TBEPAOro Tesa, MKUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHU4YecKas paboTa, MOIIHOCTh, IJIEYO CHUJIBI,
MOMEHT CHWJIbI, KO3(Q(QUUHUEHT TMOJIE3HOrO JICUCTBUS MEXaHU3MOB,
KMHETHYECKass U NOTEHIMAJIbHASI SHEPrus), MpU OMNUCAHMM MPABUIBHO
TPAKTOBAaTh  (PU3MYECKHM  CMBICI  MCIOJIB3YEMBIX  BEJIMYUH, UX
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUYHMH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKUE SBICHUS W MPOIECCHI,
UCIIOJIb3Yys TIPAaBWJIA CIIOXKEHUS CHJI (BIOJIb OJHOM NpsMON), 3akoH I'yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUJIO paBHOBECHS priuara (OJoKa),
«30JI0TO€ TPABUJIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHWYECKON
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMChIBATh €r0 MAaTEMATHYECKOE BBIPAKECHMUE;

OOBCHATH (PU3HUECKUE SIBICHUS, POLIECCHl U CBOICTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMd MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATH NPUYMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMopoid Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelarb pacyéTHele 3aJaud B 1—2 JEHCTBHS, MCHOJb3YS 3aKOHBI U
bopMyIbl, cBs3bIBaOIINE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHain3a
YCIIOBHS 3a/1a4U 3alMChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (U3HUECKUE
BEJIMYHMHBI B (OPMYJIbI U MPOBOAUTH PACUEThI, HAXOAUTH CIpPABOYHbBIC
JaHHBIC, HEOOXOAUMBIC JJISl PELICHUS 3a]a4, OI[CHUBATh PEaTuCTHYHOCTD
MOJIYYCHHON (hU3UYECKON BEITMUUHEI;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpU OMOIIU
(U3HYECKUX METOAOB, B ONIMCAHUH HCCIIEIOBAHUS BBIIAEISATH IPOBEPSIEMOE
Opeanojoxkenue  (TMMOTE3y),  pa3iuyarb W HUHTEPIPETUPOBATH
MOJIYyYCHHBI pe3yJIbTaT, HAXOJIWTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €r0 pe3yJjbTaTam;

IPOBOJUTH OMNBITHl 10 HAOMIOACHHUIO (U3UYECKUX SBICHUM WU
buznIecKuX CBONCTB Tel: dbopMyIIUpoOBaThH MPOBEPAECMBIE
IPEINONI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pYy10BaHMS,
3aMMChIBATh XOJ1 OMbITA U (DOPMYIMPOBATH BHIBOIBI;

BBINIOJIHATh MPSMbIE W3MEPEHUs PACCTOSHUSA, BPEMEHHM, MAacChl Tea,
00béMa, CHUIIBI U TEMIIEpaTypbl C MCIOJb30BAHHEM AaHAJOTOBBIX U
nudpoBbIX MPUOOPOB, 3aMUCHIBaTh TMOKa3aHUs NPUOOPOB € YUETOM
3aJJaHHOI a0CONFOTHOM MOrPEMIHOCTH U3MEPEHUM;

MPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3NYECKOM BEIIMUUHBI OT
JpPYrodl C HCIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHHH (3aBUCMMOCTU MYTH
PaBHOMEPHO JBHKYILIEroCcsl Tejla OT BPEMEHH JABWKEHUS TeEJa, CHUJIbI
TPEHHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJH COIPUKOCHOBEHUS TEJl, CUJIbI
YIPYrOCTH OT YIJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOrPYKEHHOM YacTu Tejda U OT MNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUTaBaHUs TeJ, YCIOBUN paBHOBECHUs pbluara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM y4EOHOTO WCCICNOBaHUs, COOUpaTh YCTaHOBKY U
BBIIMOJIHATh W3MEPEHUs, CIEAysl MPEIIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCHMOCTH (PU3NYECKUX BEIMYHMH B BHJE
MPEUIOKCHHBIX TaOJMUIl M TpadUKOB, JelaTh BBIBOJBI MO Pe3ysbTaTaM
WCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKUX BEIWYUH (IUIOTHOCThH
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIa TPEHUS CKOJIbXECHMUS,
JaBJICHWE  BO3MyXa, BHITAIKUBAIONIAs  CHJIA, JCHCTBYIOINas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
IPOCTBIX MEXaHWU3MOB), CJenysd TNPEAJIOKCHHON WHCTPYKIUU: TIPH
BBIMOJIHEHUN HM3MEPEHU coOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISITH 3HAUEHNE UCKOMOW BEIMYUHBI,

COOJTIO/IaTh MTpaBHJIa TEXHUKHU OE30MIaCHOCTH MPH padoTe ¢ J1ab0paTOpHBIM
000py/IOBaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHOOPOB M TEXHHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AUHAMOMETP, COOOMIAIOUINECS COCYIbl, OapoMeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TMPUHIHUIBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OMUCaHus (B TOM YHCIE:
HNOJIUINITHUKY, YCTPOMCTBO  BOJAOINPOBOAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, MOPIIIHEBOH HACOC, APEOMETP), UCTIONb3Yys 3HAHUS
O CBOWCTBAaX (PM3MYECKUX SIBJICHUNU U HEOOXOIUMBbIE (HPU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAWTH  MpUMEpPhl  (HAXOAWTH  WHGOPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCMHOJIb30BaHUS (PU3MUECKUX 3HAHUW B TMOBCEIHEBHOU
KU3HU I obecrieueHnsi 0€30MacHOCTH Mpu oOpalieHuy ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 3I0pPOBbS M COOMIONEHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBISITH OTOOp HWCTOYHUKOB uHPopManmu B VHTepHeTe B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpaBHEHHUS PA3UYHBIX HCTOYHHKOB BBIACIATH
uH(pOpMAIUIO, KOTOpas SBJIAETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIH30BaTh MPH BBITIOJHCHUH YUEOHBIX 3aJaHU HAyYHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIPaBOYHBICE MaTepualbl,
pecypcbl cetu VIHTepHET, BiIajeTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKWE MHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHGOpMaIUU (PU3NUECKOTO COJEPIKAHUS, B TOM



qycie NyOiaM4YHO JeslaTh KpaTKHUE COOOIIEHHS O pe3yibTarax IpPOEKTOB
WIK Y4eOHBIX HCCJIEIOBAaHUM, HpPU H3TOM TIPaMOTHO HCIOJb30BaTh
W3YUYEHHBIM TMOHATUHHBIA amnmapar Kypca (U3UMKH, CONPOBOXKIATh
BBICTYIIJICHUE ITPE3CHTALUEH;

IpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHMM pacIpenessiTh
00513aHHOCTH B TpPYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJauyaMu,
CIIEAUTh 3a BBINOJHEHUWEM IUIAHA JEHCTBHUM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ, B  JI€ATEIbHOCTb  TPYIIbI,  BBICTPAaUBaTh
KOMMYHUKATHBHOE B3aUMOJECICTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOIIHX.

K xoHIy 00yueHusi B 8 kiiacce rnpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUM:

UCIIOIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEILIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BELIECTBA, KPUCTATUNIMUECKHUE U
amMop(HBIE TeNa, HACHIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOM JBUTATElb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsifl, INEKTPUUECKOE T0JI€, MPOBOJHUKHU
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TI0JIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKATUE, TEIIoNepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIUsl, IUJIaBJICHUE, KpUcTaum3aius (OTBEpAeBaHUE), KHUIICHUE,
Terionepeaayda (TEerI0MpPOBOHOCT, KOHBEKIUS, U3JIy4eHue),
AIEKTPU3ALMS TEJ, B3aUMOACHCTBHUE 3aps0B, JEUCTBUS IJIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJCHCTBUE MAarHUTOB, JIEHCTBUE
MAarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM, DJICKTPOMArHuTHAsT UHIYKIIHS)
[0 ONUCAHHWI0 HX XAapPAKTEPHBIX CBOMCTB M HAa OCHOBE OIbBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBIICHWE WM3YYCHHBIX (PU3WYECKUX  SBJICHHN B
OKpY)XaroleM MHpe, B TOM uucie (U3NUECKUE SBICHHUS B TMPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KAaNMWUISIpHbIE SBJICHHS B MPUPOJIE,
KpUCTAJUIBI B Tmipupone, uziydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, HHEsl, CHEra, dJICKTPUUYECKUE
SBIICHUS B atMocepe, AIEKTPUIECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid) MOII0COB, POJb MAarHUTHOTO MOJS AJS KU3HU Ha
3emiie, MOJSIPHOE CUSHUE, IPU STOM NEPEBOANTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HMUECKUX
SIBIICHU;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEN U (PU3MUECKHUE SIBJICHUS, UCTIOIb3Ys
(dbu3nYeckre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUYECTBO
TEIUIOThI, yJeJdbHasg TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIJIOTa



IJIABJICHUS, YJejbHAas TEIIoTa MapooOpa3oBaHus, YJAENIbHAs TeIiIoTa
CrOpaHMsi TOIUIMBA, KOI(POUIIMEHT TMOJE3HOT0 JIEUCTBUS TEIUIOBOM
MAaIllUHbI, OTHOCUTEIbHASI BIAXHOCTh BO3AYyXa, JJIEKTPUUECKUM 3aps,
cuia TOKa, AJEKTPUYECKOE HAMNPSHKEHUE, COMPOTHUBIICHUE MPOBOJHHUKA,
yIEeIbHOE  CONMpPOTUBJIEHUE  BeUlecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOr0 TOKAa), NpPH ONUCAHWM MPABWIBHO  TPAKTOBAaTh
(GU3MYECKUI CMBICH HCMOJIb3yEeMbIX BEJIMYHH, 0003HAYCHUS U €IUHHIIBI
(¢u3MYeCcKUX BEIMYUH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOIIUE JaHHYIO
(GU3HYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MUECKHE SBICHUS W TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IMOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEopuu
CTPOEHHS BEILECTBA, MPUHIUIT CYNEPIO3ULINU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
Jxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IpU OTOM J1aBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAXXECHUE;

OOBSICHATH (PU3UYECKHE MPOIECChl U CBOMCTBA TEd, B TOM YHCIE U B
KOHTEKCTE CUTYallUl MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTEpa: BBISABISIThH
MPUYUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1 —2 JTIOTHYECKUX
miaroB ¢ onopoil Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUM,
(bU3HYECKUX 3aKOHOB MJIA 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3agauud B 2—3 JEWCTBUS, HCMOJB3yd 3aKOHbI U
dbopmyIibl, CBsI3BIBAIOIIME (PU3MUECKHE BEIUYUHBI: HAa OCHOBE aHaM3a
YCJIOBUSI 33Jja4d 3alKChIBaTh KPATKOE YCJIOBHE, BBISIBISTH HEIOCTATOK
JAHHBIX JUIsl pelIeHUs 3ajadd, BbIOMpaTh 3aKOHBI U (POPMYIIBL,
HEeOOXoMMMBIEe i €€ pelIeHHs, MPOBOAWTHh Pacdy€éThl W CPaBHUBATH
MOJIYYCHHOE 3HaYeHNe (PU3MIECKON BEJIMUUHBI C N3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpU MOMOLIU
(GU3HYECKUX METOMIOB, HWCIIOJNB3Ysl ONHUCAHUE HWCCICIOBAHMS, BBIICIATH
MIPOBEPSIEMOE  NPEANOJIOKEHNE, OLECHUBATh IPABUJIBHOCTh IOPSAKA
MIPOBEICHUS UCCIIEIOBAHUSI, 1€JIaTh BHIBOJIBL;

MPOBOAUTH OMBITBI TIO HAOMIOAEHWUI0 (DU3UYECKUX SBICHUW WM
(bu3MYEeCKUX CBOMCTB Tel (KaMWUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JTaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUA U
HarpeBaHusl TpPH U3IYYEHUU OT IBETa M3JIydaromed (MOrJIONIaroIIei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOABI OT TEMIMEPATYPhl KUAKOCTH U
mIomaan €€ TMOBEPXHOCTH, JJIEKTpU3AlUs TEJI MW B3aUMOJICUCTBUE
ANEKTPUYECKUX 3apsS0B, B3aUMOACHCTBUE TOCTOSIHHBIX MAarHUTOB,



BU3yaIM3alldsl MAarHUTHBIX IIOJE€M ITOCTOSIHHBIX MAarHWUTOB, JEUCTBUS
MAarHUTHOTO MOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA 3JEKTPOJBHUIarTeisl IOCTOSHHOTO TOKa): (OpMYIHpOBaTh
MpOBEpsieMbIe MPEATNOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000py/I0BaHMs, OTIMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BBHIBO/IBI;
BBIMIOJIHATh ~ MPAMBIE  U3MEPEHUS  TEMIEPAaTypbl,  OTHOCUTEIbHOMN
BIIQ&KHOCTH BO3/1yXa, CHJIbl TOKa, HANPSOKEHUS C MCIOJIb30BAaHUEM
aHAJIOrOBbIX MPUOOPOB M AATYMKOB (PU3MYECKUX BEJIMUUH, CPABHUBATH
pe3yJIbTAaThl U3MEPEHUH C yU4ETOM 3aJaHHOM a0COMIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BEJIUYMUHBI OT
Jpyroil ¢ WCHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHUMOCTh
COMPOTHUBIICHHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUJIOIIAJA TOMEPEYHOro
CEUYEHUS U YJIEJIbHOrO CONPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CUJIBI TOKA,
UIYIIEr0 4Yepe3 MPOBOJAHUK, OT HANOpsDKEHUS Ha  MPOBOJHUKE,
UCCIEAOBAHNUE TIOCJIENIOBATENBHOTO W NApaJUIeNIbHOTO  COECIMHEHUU
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIONTHATh W3MEPEHUs, CIeNys NPEIIOKESHHOMY IIaHy, (UKCHPOBATH
pe3yJIbTAaThl TOJY4YEHHOM 3aBUCHMOCTH B BHUJE TaOIMI] U TpadUKOB,
JieJaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

MPOBOAUTH KOCBEHHBIE H3MepeHUs (U3NUYECKUX BeIUYUH (ylelbHas
TEMJIOEMKOCTh  BELIECTBA, CONPOTHBJIEHUE MPOBOJHUKA, padoTa H
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAYys MPEIIOKEHHON WHCTPYKIUU, U
BBIYUCIISATh 3HAUEHUE BEJINYMHBI;

coOroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA HMX oOmucaHus (B TOM YHCIE:
CUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIepMETD,
BOJIbTMETP, CUETUUK DJJIEKTPUUYECKONM IHEPrUM, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), DIIEKTPUUECKUE
MPEAOXPAaHUTENH, SJICKTPOMArHuT, 3JIEKTPOABUTATEIb TOCTOSHHOTO TOKA),
WCIIOJIb3Ys 3HAHWUSI O CBOMCTBAxX (DM3MYECKUX SIBICHUA M HEOOXOIUMBIC
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOMCTBA U H3MEPUTEIIbHbBIC
npuOoOpel MO CXeMaM H CXeMaTHYHBbIM pPHUCYHKaM  (KUJAKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JIBUraTeiib BHYTPEHHETO
CropaHus, JJICKTPOCKOIN, PEOCTaT), COCTAaBJATh CXEMbI JJIEKTPUUECKUX



LENel C MOCIEN0BAaTEIbHbIM U MapauIeIbHbIM COCIMHEHHEM JJIEMEHTOB,
pas3inyasi yCJIOBHbIE 0003HAUEHUS AJIEMEHTOB JIEKTPUUYECKUX LIETICH;
NPUBOJIUTH  MpPUMEPHl  (HAXOAUTh  HH(POPMALKIO O  MPUMEPAX)
IPAaKTUYECKOTO HUCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU OOpallleHUH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3I0pOBbS M COONIOEHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

OCYIIECTBJIATh TOMCK HH(QOpMaUUU (PU3UYECKOTO COAEPKAHHUS B
HNHTepHere, Ha OCHOBE HWMEIOLIMXCSA 3HAHUW W IIyTEM CpaBHEHMS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBLACIATH  MH(OpMaIUio, KOTopas
SBJISIETCS] POTUBOPEUHUBOM MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BHIMOJHEHUH Y4EOHBIX 3aJJaHUl Hay4YHO--IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJIEp)KaHHs, CIpPaBOYHbIE MaTepuassbl,
pecypcsl cetn MHTEpHET, BiajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HH(GOPMAIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBIE W KpAaTKUE YCTHBIE COOOIICHMS,
0000mass wHGOPMAIMIO W3 HECKOJIBKUX HWCTOYHHKOB (PH3UUECKOTO
COZCpXaHMsl, B TOM 4YHCIIE€ NYOJIMYHO MPEACTaBIATh PE3YyNbTaThl
MPOEKTHOM WJIM UCCIEA0BATENIbCKOW JEATENbHOCTH, IPHU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHBIM TOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOKJIATh BBICTYIJIEHUE MTPE3CHTALIUEH;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUNA (PU3MUECKHUX
IPOLIECCOB pacIpeseNisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMHU 3a/ladyaMU, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaa B
JeSITeNbHOCTb IPYIIIbI, BRICTPAUBATh KOMMYHHUKAaTUBHOE B3aMO/ICHCTBHE,
MPOSIBJISISt TOTOBHOCTH pa3periarbh KOH(IUKTHL

K xoniy o0yuenus B 9 kjiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIONb30BaTh TMOHATHUS: CUCTEMa OTCu€ra, MaTepuajibHas TOYKa,
TPaeKTOpPHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWKEHUS, AedopManus
(ynpyrasi, miacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpy3Ku, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
HEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECUE, MEXaHUUYECKHE KOJieOaHUs U
BOJIHBI, 3BYK, MH(GPa3ByK U YJIbTPa3BYK, AJIECKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1abHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOIJIONIEHUs, alb(a-, OeTa- U raMma-u3Iy4cHus,
W30TOIIBI, SIFICPHAs YHEPTEeTHUKA;



pa3nnyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEIHOE IBM)KEHHE, CBOOOAHOE
NaJieHUue Tell, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JIBUYKEHUE, KOJIeOaTelbHOE ABM)KEHHUE (3aTyXarolue U
BBIHY)KJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JIBUJKEHHUE, OTPAKEHUE
3BYKa, MPSIMOJMHEHHOE pacnpoCTpaHEHHE, OTPAKEHUE U IPeoMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKECHUE CBETA, pa3jiokKeHHe OeIoro cBera B
CIeKTp M CJOXEHHE CIEeKTpajJbHBIX I[BETOB, JHCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BO3HUKHOBEHHE JMHEMUYATOro CIEKTpa
U3TYYCHHS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHWE HW3YyYEHHBIX (U3MUECKUX SBICHUI B
OKpy)KarollleM Mupe (B TOM uucie (pU3MYECKUE SIBJIEHUS B IPUPOJE:
NPUIUBBL U OTJIMBBI, IBUKEHHE M1aHeT COMHEYHOM CUCTEMBbI, pEaKTHBHOE
JBUKEHHE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMHUYECKUE BOJIHBI, I[YyHaMH, 03XO, IIBE€Ta Tell,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTMYECKOEe NIEHCTBUE BUIUMOTO,
yIbTPa(PUOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTEeCTBEHHBIN
panMoOaKTUBHBIA (DOH, KOCMHUYECKHUE JITY4H, PaJUOAKTUBHOE H3IIyuCHHE
OPUPOJHBIX MUHEPAJIOB, JEMCTBUE pAJUOAKTUBHBIX U3IyYE€HUH Ha
OpraHu3M 4YeJOBEeKa), MpU ITOM MEPEBOAUTH MPAKTHYECKYIO 33/7a4y B
yueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (U3UYECKUX
SIBIICHUU;

OIMCHIBATh M3yYCHHBIC CBOWCTBA Tel U (PU3UYECKHE SIBICHUS, UCTIONB3YS
¢usnyeckue BEIMYMHBI (CpeAHsII U MIHOBEHHas CKOpPOCTb Tejla MpH
HEPaBHOMEPHOM JBM)KCHHH, YCKOPEHHE, TMepeMelleHHe, MyTh, YIioBas
CKOpOCTb, CHJIa TPEHUS, CHJIAa YIOPYTOCTH, CUJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TAJACHUS, BEC Tela, HUMIYIbC Tela, HUMIYJIbC CHUJIB,
MeXaHn4yecKkass paboTa M MOIIHOCTb, MOTEHIMAIbHAs DJHEPIus Tea,
MOJHATOTO HaJ| TOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHAS SHEPTUs CKATOU
NPY)XMHBI, KHHETHYECKas OHHEpPrus, IOJHAas MEXaHWYeCKas »SHEeprus,
MEpUOJ M YacToTa KoieOaHuil, IMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS CPEIbl), IPU ONHUCAHUU
IPaBUJIBHO TPAaKTOBAaTh (PU3MYECKUI CMBICI HCIONb3YEMbIX BEIMYUH,
0003HaYeHUs1 U €IUHMIBI (PU3HUYECKUX BEITUYMH, HAXOIUTH (HOPMYJIbL,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYHMHAMM,
CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEN (DPU3NUECKUX BETNUHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SIBJICHHUS W MPOILECCHI,
UCIOJb3Ysl 3aKOH COXpPAHEHUS! PHEPTUU, 3aKOH BCEMHPHOrO TSTOTEHUS,



OPUHIUIT  CYNEpPHNO3UIMKA CUJI, TPUHIMI OTHOCUTENbHOCTU [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpAHEHUS HMMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOr0 U MacCOBOT'O YHUCEI
IpU SJAEPHBIX PEakUUsAX, NPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alKChIBATh €r0 MATEMATUUYECKOE BHIPAXKECHHUE;

OOBSICHATh (PU3NYECKUE TPOLIECChl M CBOWCTBA TEJ, B TOM YMCIE U B
KOHTEKCTE CUTYyaIlui MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYHUHHO--CIIC/ICTBEHHBIE ~ CBSI3U, CTPOUTh OOBsCHEHHWE u3 2-3
JIOTMYECKUX IIaroB C OMOpod Ha 2—3 M3Yy4EHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbIC 3aMa4du  (OmUparonIecs Ha CcUCTeMy u3 2-3
YpaBHEHUI), UCTONb3Yys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHaIM3a YCIOBHS 3aJaud 3alKChIBaThb KPAaTKOE
YCIIOBHE, BBISBISTh HEAOCTAIOLIUE MM M30BITOUHbIE JaHHbBIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJI PEHICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYEHUS (PU3NUYECKON
BCJIMYHHBL;

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh IPU MOMOIIU
(U3HYECKMX METO/OB, HCIOJb3Ysl ONHUCAHUE HCCIENOBAHMS, BBIIEIAThH
IIPOBEPSIEMOE  MPEIIIOJIOKEHUE, OLEHUBATh IPABUIIBHOCTh IOPSAIKA
NPOBEJCHUS  MCCIEIOBAaHUA, JieJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOJIIOJEHUI U OIBITOB;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SIBICHUM WU
(bu3nUecKuX CBOWCTB TeNl (M3ydeHUEe BTOpOoro 3akoHa HproToHa, 3akoHa
COXpaHEHUs! IHEPruH, 3aBHUCUMOCTb IEpHOJa KOJICOaHUM TNPYKUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYABI MAJIBIX KOJEOaHWH, TPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA,
paziiokeHue Oenoro cCBeTa B CHEKTP, U3YUYECHHE CBOWCTB M300pakeHHUs B
MJIOCKOM 3€pKajie M CBOMCTB H300pa)Ke€HUs MpeaAMeTa B coOuparoiien
JMH3€, HAOMIOACHUE CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB HM3JIYYEHHUS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAHOBKY U3 HM30BITOUHOrOo  Habopa
0o0Opy/IOBaHMs, ONUCHIBAaTH XOJ  ONbITA M  €ro  pe3yibTarshl,
(bOopMyIMpPOBaTH BEIBOIBL;

IPOBOJIUTH MPU HEOOXOJIMMOCTH CEPUIO0 MPSMBIX U3MEPEHHM, Onpenenss
CpeaHee 3HauyeHHe U3MepseMoll BeJW4YuHbl ((POKYCHOE paccTOsHUE
coOuparoniel JHH3bI), OOOCHOBBIBATH BHIOOpP crocoba H3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEM (PU3UYECKHMX BEJIUYUH C
UCIOJIb30BaHUEM TMPSMBIX HU3MEpPEHUH (3aBUCUMOCTh IYyTH OT BpPEMEHU



Py PAaBHOYCKOPECHHOM JIBIDKEHHWH O€3 HadaJlbHOW CKOPOCTH, IIEpHOjIa
KoJIecOaHMH MaTEeMaTUYECKOIrOo MAasgTHHKA OT JUIMHBI HHUTH, 3aBUCHMOCTH
yrila OTpaXEHHUs CBETa OT yria MajcHUs W yria IPeIOMJICHUS OT YIJa
MajieHus1): IUIAaHUPOBaTh HCCIEIOBAaHHE, CaMOCTOSATEIIBHO COOHpaTh
YCTaHOBKY, (HUKCHPOBATh pe3yibTaThl TOJYUYCHHOW 3aBUCHUMOCTH
(U3UYECKUX BEIWYUH B BHJC TaOJIUIl M T'padMKOB, JEJIaTh BBIBOJBI I10
pe3ybTaTaM MCCIICIOBaHMS;

MPOBOANTh KOCBEHHBIE W3MEpEHUsS (PU3NYECKUX BEIWYUH (CpeaHss
CKOpPOCTh M YCKOpEHHE Tella TIPH PaBHOYCKOPEHHOM JIBH)KCHUH,
YCKOPEHHE CBOOOJHOrO MaJeHUsl, KECTKOCTb MPYXKUHBI, KO3(DPUIMEHT
TPEHUS CKOJBXKEHHS, MEXaHWdeckas paboTra M MOIIHOCTh, 4YacToTa W
neproj; KoJie0aHW MAaTeMaTHUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa coOWparomeld JMH3BI, pPaTUOaKTUBHBIA  (DOH):
TJTAHUPOBATh HM3MEPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJTHATD U3MEPCHUS, CICAyS MPEIIOKCHHON HMHCTPYKIIHH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI U aHAIM3UPOBAThH MOJYyYCHHBIE PE3YJIbTATHI C YIETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUM;

coOJIr0/1aTh TIpaBujia TEXHUKH 0€30MMacHOCTH IMPH padboTe ¢ 1abopaTOPHBIM
000pyZ10BaHUEM;

pazauyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (PU3MUECKUX MOJEICH:
MaTepralibHass TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3A, IJIaHETapHas MOJIeJb aToMa, HYKJIOHHAas
MOJICIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMUIBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX OMUCaHUs (B TOM YHUCIE:
CIIUIOMETp, JaTYUKH TIOJIOKCHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJOT, OYKH, TMEpPUCKOM, ¢oToanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), WCMONB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUH ¥  HEOOXOAMMBbIC (HU3UUYCCKUC
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMBI U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TCXHHUYCCKUX
YCTPONCTB, M3MEPHUTEIHHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
MpU peIIeHUU y4eOHO--TIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMBI IS
MTOCTPOCHHS N300pakKeHUH B INIOCKOM 3epKajie U coOMparoliei JuH3E;
NPUBOIUTH  MpPUMEPHl  (HAXOAWTh  HWHPOPMAIMIO O  TPHUMEPaX)
MPAKTUYECKOTO HKCIOJb30BaHUS (PU3NUECKUX 3HAHUN B IIOBCEIHEBHOMN
KU3HH JJ1s1 oOecrieueHrs 0€30MacHOCTH MPU OOpAaIlICHUH ¢ MPUOOpamMu U
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 3J0POBbS W COOJIOJACHUS
HOPM 2KOJIOTHYECKOT0 MOBEACHHUS B OKPYXKAIOIICH cpejie;



OCYHIECTBIISITh MOMCK HH(OpManuu  (QU3HUECKOTO0 CONEp>KaHHUs B
HuTtepHeTe, caMOCTOATENBHO (GOPMYIUPYsl OUCKOBBIN 3aIIpOC, HAXOJIUTh
MyTH ONpENeNICHUs] TOCTOBEPHOCTH MOMy4EeHHOM MH(OPMAIIUKA HA OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTEIBbHBIX UCTOYHUKOB,

WCTIOJIHb30BaTh MPH BBIMOJHEHUH YU€OHBIX 3aJJaHU HAYYHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypcbl cetu VIHTepHeT, BiIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(GOpPMAIIMU U3 HECKOIBKUX HMCTOYHHKOB (PU3NYECKOTO COJEpIKAHUS,
nyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WU UCCIIEI0BATEIbCKON
NESATeNbHOCTA, TMpPH 3TOM TPaMOTHO  HCIONb30BaTh  HM3yYEHHBIN
NOHATUIHBIN amnmapaT HM3y4aeMoro paszaena (U3MKH M COMPOBOXKIAThH
BBICTYIUICHHE TMIpe3eHTalne ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUu
CBEpPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMMmel Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6mmoreka [JOK
1.1 o - 2
H3Hia - nayka o nprpone https://m.edsoo.ru/7f416194
1.2 duznyecKre BeIUINHBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6 OK
1.3 EcTecTBeHHOHAYUYHBIH METOT TO3HAHUS 2 1 htl;lp;;r(:]?g(;(:ogru 17§416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHaya/ibHbIE CBEICHUSI 0 CTPOCHUH BelIeCTBA
but6mmoreka [JOK
2.1 1
CTpoerue seuiecTsa https://m.edso00.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BELECTBA https://m.edso0.ru/7f416194
bu6moreka IIOK
2.3 Ar 2
PETATHRIC COCTOANIA BElllecTa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHue U B3auMo/ieiicTBUE Te
but6moreka [JOK
3.1 M 3
CATITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 1 bu6moreka [JOK



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

Bbu6morexa IIOK

: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 S
Jlapiterite XuAKocTA https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.3 ATvocheproe apneHie 6 https://m.edsoo.ru/7f416194
44 JleificTBYE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 5. Pabora u MomiHOCTB. JDHeprust
bu6moreka [JOK
51 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 IT 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6moreka I[IOK
5.3 M 4 1
CRAHMADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoanuyecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. TensioBble sIBJIEHUSA
. bu6moreka [JOK
1.1 7
CTpoeHue i CBOHCTBA BellecTsa https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znes 2. DiekTpuueckre 4 MAarHUTHBIE SIBJICHUS
21 DNeKTpUYECcKre 3apsibl. 3apsHKEHHBIC Tea 7 1 bu6morexa [IOK
' 1 WX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
OCTOTHERIM SICRTPIICCIHH TOX https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 C) 4
HORIPOMAT HITHANL MHAY KL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KUIIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB M TEM nmudpoBbIe
Ne n/m P Kontpoasbnsbie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Mexanundeckue siBJIeHUS
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
OITMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmnorexa HOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.3 3 10 3
AKOHBT COXPAHCHIT https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3nen 2. Mexannueckue KoJe0aHUsI M BOJTHBI
bu6moreka [JOK
2.1 M 0 7 3
CXAHITICCRIE KOIEOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXQHITACCIHC BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MoJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DNEeKTPOMarHuTHOE MOJIe U 6 5 bu6morexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pa3nen 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacCIpOCTPAaHEHUS CBETa 6 2 bu6moreka [IOK
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Bbu6morexa IIOK
4.2
JIHi351 1 OIITHECKIE PHOOP! 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pasnosxenue Genoro cBera B CIIEKTP 3 2 httns://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnesn 5. KBanToBbI€ sIBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
5.2 C 6 1
TPOCHIE GTOMHOTG Apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [loBTopuTe1bHO-0000 a0 1IMIT MOYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bu6moreka [IOK
' Kypca (usmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27
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