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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duszmkas.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHU3alui0 HM3yYEHHUS
bu3uKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzanuu TpedboBanuiit GI'OC OO0 «
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yJbTaTaM 00yUYeHUs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHne yueOHoro Marepraia
no rogam o0yyeHus (o Kjiaccam), MpejiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSI MPEIMETHOTO COJCpKaHUSA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYatOIIMUXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJBbKY (HU3ndYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomMuerd u QGU3HICCKOU
reorpagued, BHOCHT BKJIAJ B  E€CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
npenocTaBisieT Haubosnee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa W3 TWIaBHBIX 3a/lady (PU3MYECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIETro
o0pa3oBaHus COCTOMT B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIONAraeT OBJAJCHUE
CIEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O HCCIIEI0BAHUS;

e HHTEPNPETHPOBATH  JIaHHBIE W UCIOJB30BATh  HAy4YHBIE
JIOKa3aTeNbCTBA JJIsl TOTYUEHHUS BBIBOIOB.

Hemn wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Pusuka» B
oOpazoBaTelbHbIX oOpraHuzamnusx Poccuiickoit @eaepaiuu, peanu3yroUux
OCHOBHBIE  00I11€00pa3oBaTeNIbHBIE MPOTPAMMBI, YTBEPXKACHHON pelieHueM
Komnerun MununcrepcTBa npocsernieHust Poccuiickoit denepanuu (MpOTOKOI OT 3
nekadbps 2019 r. Ne T1IK4BH).

Heau nzyyenus pusuku:



npuoOpeTeHre HMHTEepeca W CTpeMJIeHHS OOydJalouIuxcs K HaydYHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTHUE WX MHTEIUICKTYAJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUS U (OPMUPOBAHUE
HCCJIEIOBATETLCKOTO OTHOIIIECHUS K OKPYKAIOIINM SBICHUSIM;
dopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3yUYeHUs
OCHOB CTPOCHHS MaTepHH U (HyHIaMEHTAIBHBIX 3aKOHOB (DM3UKH;
¢opMupoBaHUE TPEACTABICHUN O POIM (PU3UKU IS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MpEACTaBICHUM O  BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHATBHON NIEATETBHOCTH, CBSI3aHHOW ¢ (PU3UKOM, MOATOTOBKA K
JalbHEHIIIeMy 00y4eHHUIO B 3TOM HalpaBICHUH.

I[OCTI/I}KeHI/Ie 9THUX ueneﬁ nporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTO

O6H_ICI‘O 06p330BaHI/IH obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

NpHOOpPETCHHE 3HAHWW O JIMCKPETHOM CTPOCHUM  BEIIECTBA, O
MEXaHMYECKHUX, TEIUIOBBIX, JJICKTPUYCCKHX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

IPHOOPETCHUE YMEHUH OIUCHIBATH U OOBSICHATH (M3MUCCKHUC SBICHHS C
UCII0JIb30BaHUEM TIOJyYCHHBIX 3HAHUH;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEUIMX pacu€THBIX 3aJad ¢
UCTIOIh30BaHUEM buznuecKux MojIeTeH, TBOPYECKHX "
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUI HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTtopHeie  pabOTBl W  JIKCIEPUMEHTANBbHBIE HCCIEIOBAHUSA C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBOcHHE TPUEMOB pabOThl ¢ MH(pOpMaIMeH (PU3HMUECKOTO COIepKaHuUs,
BKJTFOYasi HHQOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3MKH, aHAIIU3 U
KPUTHYECKOE OICHUBAaHUE HH(POPMAIIWH;

3HaKOMCTBO €O chepamu podeCCUOHATHPHON NEATEIHbHOCTH, CBI3aHHBIMHU
c (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (U3UUECKON HAYKH.

Ha um3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B &
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).
[Ipennaraemsiii B mporpamMMe 1o GU3HKE MEePEUYeHb JTa00pPaTOPHBIX padboT H
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
nabopaToOpHBIX PAbOT W OMBITOB C YYETOM HWHAMBUAYAITBHBIX OCOOCHHOCTEH
0Oy4JarommXcs, CIHUCKAa IKCIMEPUMEHTANBHBIX 3aJlaHui, MpeaiaraéMbIX B paMKax
OCHOBHOT'O rocyJ1JapCTBEHHOTO HK3aMEHa o buzuke.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH H3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TMO3HAHUsS: HAOMIOJEeHHWEe, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaeMoro sBieHus. Onucanue GU3NUecKUX SBJICHUN ¢ TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. Mexanuyeckue, TEIUIOBbIE, DJJIEKTPUUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJIICHUSL.
2. ®usnyueckue MpuOOPHI U MpOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne eHb! A€IEHUS Kbl U3MEPUTENIBHOTO Npudopa.
HN3mepenne paccTOSTHUMN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOIO Tea.

Omnpenenenne pa3sMepoB MaJIbIX TEIN.

WN3mepenue temmeparypbl IPU IIOMOIUM KHUAKOCTHOIO TEPMOMETpa H

Al

JaT4yrKa TeMIEpaTyphl.
6. IlpoBeneHue uccienoBaHUs IO MPOBEPKE TUIIOTE3bI: NAIBHOCTh MOJIETA
IapyiKa, MyIEeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIe BHICOTA

myckKa.

Paznen 2. IlepBoHayajibHbIe CBeJIeHNSI 0 CTPOCHHH BelllecTBA.

CtpoeHue BelmiecTBa: aTOMbl W MOJIEKYJIbl, HX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmkenune dactuil BemecTBa. CBs3b CKOPOCTH JABWKCHHS YacTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmoaelicTBue YacTHIL
BEIIECTBA: MPUTSIKECHUE U OTTAJKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH M TBEPIBIX
(KkpucTayuIMdeckux) Tea. B3anMoCBsI3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3sHBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSSHUUA BOJIBI.

Hemoncmpavuu.

1. HabGnronenue 6pOyHOBCKOTO JBUKEHHS.



2. Habmonenue nuddysuu.

3. HaGmionenne  siBA€HWH,  OOBACHAIOIIMXCS  NPUTSHKEHUEM WU
OTTaJKUBAHUEM YACTHIL BEILIECTBA.

Jlabopamopnule padomot u onvimot.

1. Onenka pauameTpa aToMa METOJOM PSAOB (C  HCMOJIb30BaHUEM
dotorpaduii).

2. OnwITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIAPHOTO IPUTSHKEHHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBWKEeHHE. PaBHOMEpHOE UM HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMCHH JIBHYKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTH [IBIDKCHHUsS Teld. Macca kKak Mepa HMHEPTHOCTU Tera.
[TnoTHOCTE BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpauuu.

HaGmonenre MexaHU4ecKoro JBUKEHUS Tena.

HN3mepeHnne cKkopoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenue siBeHUsT HHEPIIUH.

Ha6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.

CpaBHeHuUE Macc Mo B3aUMOJICUCTBUIO TEII.

. CnoxxeHue cui, HaPaBJIEHHBIX 110 OAHOU MPSIMOIA.

JIaﬁopamopubze padomot u onvimol.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABUKEHHMS (IIapUKa B HKUIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OnpeneneHue CpelHE CKOPOCTU CKOJbXEHHsSI OpycKa WM IIapuKa Io
HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHuie MIOTHOCTU TBEPJOTO Tea.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

S

5. OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEH.



Paspnen 4. /laBienue TBEPABIX TeJl, dKUAKOCTEil U ra3oB.

HaBnenune. CriocoObl yMEHBILICHUS U yYBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTh JaBliEHUSI Traza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTh JABJIEHUS XUIKOCTH OT TiayOuHbl. ['mapocTtaTudeckuid
napagokc. Cooluiaromuecs: cocyibl. [ napaBinyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHBI CylecTBOBaHUS
BO3yIIHOM oOosnouku 3emnu. OnweiT Toppuuennu. M3mepenue atmocdepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHus KUJIKOCTHIO U Ta30M.

CooOmatoruecs cocybl.

I'mppasnnueckuii mpecc.

[IposBnenue nericTBust aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONMIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YaCTH

T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeN: MJIABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH

OT COOTHOILIEHUS IIJIOTHOCTEM TeNA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. WccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00BEMA MOTPYKEHHOU B
AKUJKOCTh YaCTHU TeNa.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CHJIbI, JEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIbI, AEHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHJIBL,
JEUCTBYIONIEH HAa TEIO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCcTpynpoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

AN BB =

o0 =

Mexanunueckasi pabota. MOIIIHOCTb.



[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. lIpuMmeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuneTtmyeckas W INOTEHUHMAIBHAS  DHEPTHS.
IIpeBpamienne 0THOTO BHJIa MEXAaHUYECKOW IHEPTUH B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. HccnenoBaHue yClOBUI PaBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOM INIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHH.

W

8 KUIIACC

Pa3znen 6. TerioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObsiCHEHWE CBOWCTB T'a30B, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMIOJIOKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJIeHUA. TemIoBoe pacuIiupeHe U CKaTue.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH DSHEpPIrumu:
TeIUIoInepe1ada 151 COBEpLICHUE paboTHI. Buner TEIUIONEPEAAYH
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JIYYEHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TerIooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHncamnus. Mcmapenuwe. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotsl TemnoBeix aABurateneid KIIJ[ TtemmoBoro nsurarens.
TernoBbie IBUTaTENIM U 3alIUTa OKPYKAIOIIEH CPEIbI.



3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEIUIOBBIX MPOLIECCAX.
Jemoncmpayuu.

ARl

© N

9.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmronenuve siBneHnil cMauuBaHUs M KaIUJUISIPHBIX SBJICHUM.
HaGmronenue TemioBoro pacimpeHus Tel.

N3menenue naBiieHMs Ta3a IpU U3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKICHUU.

[IpaBuna u3mMepeHus: TeMIEPATYPHI.

Buabr Teronepenaym.

OxnaxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEUTHUMHU CUIIAMM.

10.CpaBHEHHE TEMIOEMKOCTEN PA3IMUHBIX BEILIECTB.

1.

HaOmnronenue KkuneHus.

12.HabroeHue mocTosSHCTBA TEMITEpaTyphl MPH TIJIaBICHUU.
13.Mojaenu TEmIOBEIX ABUTATEIIEH.
Jlabopamopnuvie padbomot u onvimot.

1. OnbITel MO OOHApY)XEHUIO  JICHCTBUST  CHJI  MOJICKYJISIPHOTO

IIPUTSKECHUS.

2. OnpITHI 10 BEIPAIIMBaHUIO KPUCTAJJIOB MIOBAPEHHOW COJIM WJIM caxapa.

3. OmnbIThl 10 HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

4. OmnpeneneHue AaBIeHUs BO3AyXa B OalNIOHE IIMPHUIIA.

5. OneITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH AABJIEHUS BO3AyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

6. IlpoBepka THMIOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI  CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIepaTyphl.

7. HaOmionenue wW3MEHEHHUS BHYTPEHHEW OHEpPruM Tella B pe3yibTaTe
TEIJIONEepeIaund U padOThl BHEIIIHUX CHIIL.

8. UccnenoBanue sBiICHHUS TEIUIOOOMEHA MPH CMEIIMBAHUHM XOJOTHOW H
ropstaei BOJBI.

9. OnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW TMpHU

Term1000MeHe ¢ HarpCTbiM MCTANIMYCCKHUM HUJINHIPOM.

10.Onpenenenue yeabHONU TEIIIOEMKOCTH BEILIECTBA.
11.HUccnenoBanue npouecca HCHapeHusl.
12.0npeneneHne OTHOCUTENILHON BIaXKHOCTH BO3/yXa.
13.0Onpenenenue yienbHON TEIJIOTHI MIIABICHUS JIbA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

DnekTpuszauus Tel. JIBa poaa 3JeKTpUUEeCKHX 3apsaoB. B3ammoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXTY TeIaMu).

Onekrtpuueckoe mnozne. Hanpssk€HHOCTH 3neKkTpuueckoro mnois. IlpuHuun
CYNEpIO3ULIUHU FIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HNcTtouynukn mocTossHHOrO TOKa. JIEMCTBUS DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEJIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locienmoBaTenbHOe W MapajUieNIbHOE — COEIUHEHUE
MPOBOIHUKOB.

PaGora w MoOmIHOCTH dJEeKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DneKTpuUecKue ey U MOTPeOUTeNn IEKTPUUIECKOM dHepruu B ObIiTy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAYCHUE [JIs KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe Tojie€  2JIEKTpUuUecKoro Toka. IIpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. J|elicTBE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DNEeKTpOoJABUraTelb MOCTOSIHHOTO TOKa. Vcmoyib30BaHHWE BIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue aekTpoMarnuTHOW uHaykiuu. [Ipasuno Jlenna.

DJIEKTpOreHepaTop. CriocoOmI MOJTy4YCHUS AIEKTPUIYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTUM.
Jemoncmpauuu.

1. Dnexrpuzanus Ted.

2. JIBa poaa 3JIEeKTPUYECKUX 3apsAI0B U B3aUMOJACHCTBUE 3aPSKECHHBIX TEIL.
3. YCTpoHCTBO U JEUCTBUE AIEKTPOCKOIA.

4. DnekTtpocTraThuyecKasi UHIYKIIHSI.

5. 3aKoH cCOXpaHEHHUs JIEKTPUUECKUX 3apsJIOB.

6. IIpOBOJHUKY U TUBIEKTPUKHU.

7. MoaenupoBaHUE CHIIOBBIX JJUHHUM JIEKTPUUYECKOTO TTOJIS.

8. VMCTOYHMKHM MOCTOSHHOTO TOKA.

9. JlelicTBUSA 3JIEKTPUYECKOTO TOKA.

10.9neKkTpruyecKkuii TOK B )KUJKOCTH.



11.T"a30BBbli1 pa3ps.

12.3mepeHne Cuibl TOKa aMIIEPMETPOM.

13.13Mepenne 3JIEKTPUIECKOTO HANPSKEHUS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONpPOTUBIICHUM.

15.B3aumoaencTBrE NOCTOSHHBIX MATHUTOB.

16.MoaenrpoBaHue HEBO3MOXKHOCTH pa3/ieNIEHHUs MTOJIIOCOB MarHUTa.
17.MopaenupoBaHue MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.
18.0mbIT OpcTena.

19.MarauTtHoe noJjie Toka. JIEKTPOMArHur.

20./leficTBe MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM.
21.2nexTpoaBUraTeNb NOCTOSIHHOTO TOKA.

22.UccnenoBaHue SIBICHUS AJIEKTPOMArHUTHOW MHTYKLIUU.
23.0nbiThl Dapajes.

24.3aBUCUMOCTh HAINpaBl€HUsT HMHAYKIIMOHHOTO TOKa OT YCJOBUH €ro

BO3HHUKHOBCHHMUS.

25.25eKTpOoreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimot.

1.

AR S

OnbITel 1O HAOIIOMCHUIO DJICKTPU3AIMU T HHAYKIUEH U TpH
COIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DSJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKUA U
TADIICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOH 11T MMOCTOSHHOTO TOKA.
N3Mepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenue u peryimpoBaHUe HaMPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YE€pPe3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSIYKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLTHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU IONEPEYHOrO
CEUCHUS U MaTepuaa.

[IpoBepka mpaBWiIa CIOXKEHHS HANPSDKEHUM IIPU  TMOCJIEA0BATEIBHOM
COCJIMHEHUU JIByX PE3UCTOPOB.

[IpoBepka mpaBuna Ay CWJIbl TOKA MPU MNApPAJUICIBHOM COCIUHCHUHU
PE3UCTOPOB.

10.0Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11.0mnpenenenue MOIIHOCTH  JJICKTPUYECKOTO TOKa, BBIACISEMOM Ha

pe3ucTope.

12.UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIErO0 4Yepe3 JIaMIIOUKy, OT

HaNpsHKEHUS Ha HE.

13.0Onpenenenue KIIJI HarpeBarens.



14.MiccnenoBanne MarHUTHOT'O B3aMMOJIEVCTBHS IOCTOSSHHBIX MAarHUTOB.

15.13yyeHne MAarHUTHOrO TOJII TMOCTOSHHBIX MAarHATOB MPH  HX
00BEIMHEHUH U Pa3/CIICHUN.

16.MccnenoBanue AEMCTBUS JIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17.0n0BITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aUMOJECHUCTBUS
KaTyIIKM C TOKOM K MarHuTa OT CWIbl TOKa WM HaIlpaBJICHHUS TOKAa B
KaTyLIKE.

18.13yueHue neicTBUsl MarHUTHOIO 1OJISL HAa IPOBOAHUK C TOKOM.

19.KonctpynpoBanue u uzydeHue paboThl 371€KTPOJBUTATENS.

20.1U3mepenne KIIJ] anekTpoaBUraTeIbHOM YCTaHOBKHU.

21.0nBITBI IO UCCIEAOBAaHUIO SABJICHUS JJIEKTPOMATHUTHOW WHIYKIMM:
UCCJIEOBAaHNE W3MEHEHUN 3HAYEHUsS W HANPABICHUS HWHAYKIHUOHHOIO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBWIKEHHUS. PaBHOMEpHOE NPSIMOJMHENHHOE
nBukeHne. HepaBHoMepHOe npsmoiinHeiiHoe nBukeHne. CpeaHsass 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckOpeHHOE TMpsMOJiUHEWHOe nBmwkeHHe. CBOOOIHOE
nagenue. OnbiTel ["anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepuon u uvactora oOparieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCcTpeEMHUTENBHOE YCKOPEHHUE.

[Tepsbrii 3akoH Hprotona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroTroHa.
[TpuHUHUI CyNIEpIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHUS CKOJIbKEHUs, CHIIa
TPEHUS MOKOS, IPYyTrue BUABI TPEHUS.

Cuiia TSXKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOkpyr Comnnua. IlepBasi kocmMuyeckasi CKOpPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue MarepuaibHOW TOYKU. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynee Tena. M3menenue ummnynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cuil TSXKECTHU, YNPYTroOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [oTeHIIManpHas sHeprus cxaTou npyxkunbl. Kunertnueckas
sHeprud. Teopema O KMHETHYECKON 3HEPIUU. 3aKOH COXPAHEHUS] MEXAHMYECKOU
SHEPIUHU.



Jemoncmpayuu.

I.

AN

8.
9.

Habmronenre MEXaHUYECKOTO ABMKEHUS TENa OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHUE TyTed W TPACKTOPHUM JBUKEHHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKEHUSI.
HccnenoBanue npu3HaKoB PaBHOYCKOPEHHOTO ABUKEHHUS.

HaGmronenue nBr>XeHHs Tela O OKPY>KHOCTH.

Habmonenrie MexaHU4eCKUX SIBJICHUM, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBHXCHUU
OTHOCHUTENIBHO KaOMHETa PU3KKH.

3aBUCUMOCTbh YCKOPEHHs Tejla OT MacChl Tejla U JECUCTBYIOLIEH Ha HEro
CHUJIBI.

HaGmronenue paBeHCcTBa CHIT TPH B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

10.ITepenaua numnysbca Ipy B3aUMOJIEHCTBUN TEIL.

11.TIpeoOpa3zoBanus SJHEPTUH MPU B3aUMOICHCTBUH TEII.

12.CoxpaHeHue UMIyJibca MpU HEYIIPYroM B3aUMOJICHCTBUH.

13.Coxpanenue uMmnysbca mpu abCOMIOTHO YIIPYTroM B3aUMOIEHCTBUU.
14.HaGntoneHue peakTHBHOTO ABUKCHHUS.

15.CoxpaHeHue MEXaHHMUYECKOW SHEPTUU MPU CBOOOTHOM Ia/ICHUH.
16.CoxpaHeHne MEXaHUUECKON AHEPTUH NIPU ABUKEHUHU TeJla MOl 1eICTBUEM

IPYKUHBIL.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWIIEro PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEISKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
IapyKa Mo HAaKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHHs] Tela IMPU PaBHOYCKOPEHHOM JBUKEHHH IO
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cid MpPU PABHOYCKOPEHHOM JABMXKEHHH 0€3
HayaJbHOW CKOPOCTH IYTH OTHOCSTCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO AaBJICHUS.

Onpenenenue ko3P uiieHTa TPEHUSI CKOJIbXKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.



9. Omnpenenenuie pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEJa
10 TOPU30HTAIIBHON TOBEPXHOCTH.

10.0npenenenne pabOThl CWIBL YIOPYrOCTH TMpU MOABEME TIpy3a C
MCITI0JIb30BAaHUEM HEMOJBM)KHOIO U MOABUKHOTO OJIOKOB.

11.M3y4yeHue 3akoHa COXPAHEHUS IHEPTUU.

Pasznen 9. Mexannyeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKK KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPIUH MPH KOJICOATEIHHOM JIBUKCHUU.

3aryxaromme  koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. CBOHCTBAa MeXaHMYeCKMX BOJH. [IpomonsHble U
nomnepeyHbie BOJHBL. JIJIMHa BOJHBI U CKOPOCTh €€ paclpOCTPAHEHHS.
MexaHudecKkue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJTHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa ToHA. OTpakenue 3Byka. MHPpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmtogenue konebGaHWil Ten MOJA JACMCTBHEM CHJIbI TSDKECTH M CHJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaGnronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue npo10IbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
HaGmronenrie 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKycTHYECKUI pe30HaHC.

]Iaﬁopamopubte pabomul u onvimol.

1. OnpeneneHue dYacTOTBl W IepuoAa KoOJIEOAHWN MaTeMaTHYECKOTO

VRSN

MasiITHUKA.

2. OnpeneneHue 4acTOTH ¥ NIEpHOIa KOJIeOAaHUH TTPY>)KMHHOTO MasITHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOja KOJIeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. TIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Tpy3a.

6. OmnpITh, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpuojia  KoJieOaHui
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.

Paznen 10. DinekTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHBL.  CBoMCTBa
3NeKTpoMarHuTHbIX BOJH. [llkama snexkTrpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTb cBeta. BoiiHOBBIE CBOKCTBa
CBETA.

Jemoncmpayuu.

1. CpoiicTBa 2NEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. V3yyeHnue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IMOMOIIBI0O MOOHJIBLHOTO

TenedoHa.

Paszpnen 11. CBeToBbIC AIBICHUA.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBETa. [IpssmonuaeriHOE
pacnpoctpanenue cBeta. 3atMeHusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomnenune cBeta. 3akoH TperomieHUs cBeta. [losHOe BHYTpeHHEe
OTpakeHHe cBeTa. VCnonab30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B jumH3e. OnTuyeckas cucremMa ¢oToarmapara,
MUKpPOCKONA M Tejleckomna. ['J1a3 Kak onTUYeckas cucTema. BInm3opykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HerloTona. Crnokenue
CIIEKTPaJIbHBIX I[BETOB. J(rcnepcus cBera.

Jemoncmpauuu.

[IpssMonMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUI B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xop ny4eit B coOuparoiiei JInH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunuun neiictBusa gortoamnmnaparta, MUKPOCKOIA U TEECKOIA.
10.Mopensb rnasa.

PN R

o

11.Pa3noxxenue 0enoro cBera B CIEKTP.

12.ITonyyeHue 6e10ro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccrmenoBanne 3aBUCMMOCTH yIVIA OTPA)KEHUS CBETOBOTO Jiyya OT yrJjia
TaJICHUS.



2. M3yueHune xapaKTepUCTUK U300paK€HUs MPEAMETA B INIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa IIPEJOMIIEHUS CBETOBOIO Jiyda OT yria
MaJICHUS HA TPAHULIE «BO3AYX—CTEKIION.

4. TlonyuyeHue n300pa)KEHUM C MOMOIIBIO COOUPAIOIIEH JTUH3HI.

5. Omnpenenenne GOKYCHOT'O PacCTOSIHUSI U ONTUYECKOM CHIIBI cOOUparomen
JIVH3BI.

6. OmBbITHI 110 PA3NOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbIThl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
I[BETOBBIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u noraomieHrue cBera atomom. KBanThl. JInHeHyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. HykimonHas wmopens atomHoro szapa. W3orombel. PannoakTuBHBIE
npeBpauieHus. [lepron nomypacmnajaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiA0OBOTO M MAacCOBOTO YHCEN.
DHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl M 3Hepruu. Peakumu cuHTe3a |
nenenus sanep. Ucrounvku sueprumn CosiHiia u 3BE37.

SAnepnas sHepretuka. JlelicTBUS pPaAUMOAKTUBHBIX HM3JIYYCHUN Ha IKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

CrexTpbl U31y4YEeHHS U MOTJIOMICHUSI.
CnexTpsl pa3IHYHbIX Ta30B.

CnekTtp Bogopoa.

Hab6monenue TpekoB B kamepe BuiibcoHna.
Pabora cu€Turika HOHM3UPYIONTUX U3TYICHUH.

AR S i

Perucrpanus nznydeHus: IpupOIHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmtoneHue CIUTONTHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYYCHHUS.

2. WccnenoBaHue TPEKOB: M3MEPEHHE SHEPTHMU YACTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. Usmepenue paanoakTUBHOTO (OHA.

IToBTOpPUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO-0000MMAIONNH MOAYTH TIPEAHA3HAYCH I CHUCTEMAaTH3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS W ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETO Kypca (PU3HMKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (QU3WKe I 00ydarouuxcs,
BBIOPABIINX 3TOT YUEOHBIN MPEIMET.



[Ipy n3yyeHUU NAHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
NEATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUMBACTCS JTOCTHXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOCHHUE HAYYHBIX METOJOB HCCIEI0BAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIE 3HAHUA, pElarh 3a4ayd, B TOM YHCJIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHANBEHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jiesia peaau3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJTHSAIOT 3aJaHusl, B KOTOPBIX WM
npeajaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUW pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI CCIICIOBaHUS (PU3UUECKUX SBJICHUHN, B TOM
YHUCIIEe 1S IPOBEPKU THUIIOTE3 U TTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4YHbIE OCHOBBI HamOoJie€ Ba)KHBIX JOCTHXKECHUW COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, MTPAKTAUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

— IPOSBIIEHUE UHTEPECAa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nUecKon HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX TNPoOJeM, CBS3aHHBIX C MPAKTHYECKUM MPUMECHEHUEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HaHHE BAXXHOCTH MOPAIbHO-ITUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTAaBISIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTHU, WHTEpECca K HCCIE0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTH 0e30macHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil O€30MacHOr0 TMOBEICHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBaHUEM B
JOMAIITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OMmMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPY10BOI0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE€ B PEIICHUU MPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e — UHTEPEC K MPAKTUYECKOMY U3yUEHUIO TPOPEeCcChii, CBA3aHHBIX C (PUUKOI;

e 7)3KOJOrHYe€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHHUS 3ajad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUMI JIJIsI OKPYKAIOLIEN CPebl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed ux
pelieHus;

e 8) amanTanum K HU3MEHSIOIIUMCH YCJOBUSAAIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICCTBUU TMPH BBHINIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — MOTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUMU, B TOM YHCJIE (OPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH B 00JaCcTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UIUIECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUYE€TOM BIMSHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEACTBHA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OcBOEHHS MporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISATh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUI);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUMS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUHHO-CIICJCTBEHHBIE CBSI3M TMpPHU HU3YyYEHUHU (U3HMUECKUX
SBJICHUW U MPOLIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOUYEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
($u3MUECKUX BETUYMH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO penieHus y4yeOHOM (u3nueckon
3alauyn (CpaBHEHUE HECKOJIbKMX BapHMaHTOB peUIEHUs, BbIOOp Haunbosee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyuecKuii SKCHEPUMEHT, HeOONbIIoe HCCAeAOBaHHE (U3HUECKOTrO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOICHHUS], OTIbITA, UCCIICIOBAHUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOChl TIPH MTOUCKE U
orOope WH(pOpPMAIUU WM JAHHBIX C y4ETOM MPENJIOKCHHOW y4eOHOU
bu3uveckoi 3a1a4m;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHNUS,

CaMOCTOATETLHO  BBIOMPATh ONTUMAJIBHYIO (GOpPMY TIpEICTaBICHUS
uHOpPMAIIMK W WUTIOCTPUPOBATH peIlacMble 3aJadll  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOUHAITHSIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B X0JI€ OOCYyXJeHMs y4yeOHOro marepuaiia, pe3ysbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOH TEMbI H
BBICKA3bIBATh HJICU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJACpKaAHUE
0J1aroKeaaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (Qu3nyYecKon
npo0JIeMBl;

OPUHUMATh LEJIM COBMECTHOM NI€ATENbHOCTH, OPraHU30BbIBATH JACHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMpPOIECChl U
pe3yIabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpPABICHUIO U KOOPJIAUHUPYS CBOM JCHUCTBUS C APYTUMH
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTSE petieHust GU3NYEeCKuX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBHUyaIbHOE, TPUHATHE DPEIICHHUs B TPYyMINeE, MPUHSATHE PpelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCIEAOBAHMS C YyYETOM MMEIONIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ N3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIUXCS CHUTYyallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTH Ce0s HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABAaTh CBOE NMPABO HA OIIMOKY MPHU pelIeHUH (PU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy oOyueHusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BerlecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cua, nedopmanus (ympyrasi, MJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBMIKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepefaya JaBji€HUS TBEPJABIMU TeEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, MpEeBpalleHUs
MEXaHMYECKOW PHEPruH) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHHE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKMBOM U HEXUBOU
IIpUPOJAE, JECUCTBHE CWIBI TPEHUsS B IPUPOAE U TEXHUKE, BIMUSHHUE
aTMOC(EPHOTO J1aBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PU3UYECKUX SIBIICHUN;
OMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (PU3UUYECKUE SIBICHUS, UCIIONIB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tena, cuila TPEeHWs, MAaBieHHe (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTh, TUIEUO CHIIHI,
MOMEHT CHJIbI, KO3(DQUIMEHT T0JIE3HOIO0 JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M MOTEHUUAJIbHAS SHEPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCHOJIB3YEMBIX  BEJIIMYMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITUYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JTAHHYIO (DU3UUYECKYIO BEJIMYMHY C JPYTMMH BEJIWYUHAMM,
CTPOUTH rpaUKK U3YyUYCHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3ys MpaBuiia CJIOXKEHUsI CUil (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecUs pbryara (OJoka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYEeCKON
SHEPruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

O0OBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacuéTHble 3a7auyd B 1—2 JEHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolIUe (DU3NUYECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBHS 3aJlaul 3aMHUChIBATh KPATKOE YCJIOBUE, MOACTABIATh (DU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE I PEIICHUsI 3aJ1ay, OIEHUBATh PEATUCTUYHOCTD
MOJIY4EeHHON (DU3NUECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bu3MYECKNX METOOB, B OMIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
Opeanoyioxenue  (TUMOTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYEHHBIH pe3yibTaT, HAXOJUTh OLIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJsIbTaTaMm;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBATH IpOBEpsieMbIe
MIPEONIOXKEHUS, COOUPATh YCTAHOBKY U3 MIPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh XOJ ONBITAa U (DOPMYITUPOBATH BHIBOIHI;

BBITIOJHATh TPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEpaTypbl C HCIOIb30BAHUEM AaHAJIOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB C YUIETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILIETOCS Tela OT BPEMEHHU JBUKEHHS TeJa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHUJIbI TPEHUS OT IUIOMIAU CONMTPUKOCHOBEHUS TEJl, CHIIbI
YIPYTOCTH OT YJIMHEHHUS TPYKUHBI, BRITAIKUBAIONMIEH CUIBI OT 00BbEMa
NOTpYKEHHOM YacTH Tesa U OT IJIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH pPaBHOBECHs pbhlyara W OJIOKOB), y4acTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTATHl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
MPEIOKCHHBIX TaOMUIl U TpaduKOB, AENaTh BBIBOABI IO PE3yJIbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA JKUAKOCTH WM TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTH TelN0, KOA(D(HIMEHT TOJIC3HOr0 JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOHMpaTh HDKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIA0OpaTOPHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TCXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUINBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOWCTBO BOJONPOBOJAA, THIPABIMYECKHN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3Ys 3HAHHMS
O CBOHMCTBaX (U3MYECKUX SBICHUN W HEOOXOIAMMbIC (pH3MUECKHe 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIB30BaHUSA (U3MYSCKUX 3HAHUK B TOBCEIHEBHOM
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM ¢ TYyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 33JaHUA HAYyYHO-TIOMYJISPHYIO
auTepaTtypy  (QU3WYECKOTO  COAEp)KaHWs, CIPaBOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KPAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



qyciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU OBTOM T[PAaMOTHO HCIOJIb30BaTh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIeAUTHh 3a BBIIOJHEHHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xonIy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBIKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACBHIICHHBIH M HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUECKUIN 3apsl, IJIECKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUESCKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHUS (TEIUIOBOE pACIIMPEHHE M CXKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAUYMBaHUE, KANWUISPHBIC SIBJIICHHS, HUCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUE, KpUcTaum3anus (OTBEpAECBaHUE), KUIICHUE,
TEeIJIonepeaayda (TeTI0NPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE W KaNWUISIPHbIE SBICHUS B MIPUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJICHUS B atMoc(depe, dIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jpedd MOJOCOB, POJIb MAarHUTHOTO MOJs IJis JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJUTH MPAKTHUECKYIO 3a/1auy B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3HUUECKUX
SIBJICHUM;

OTMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHUs, KOJIUYECTBO
TEIJIOThI, yJeNbHas TEIUIOEMKOCTh BEIECTBAa, yJEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJIbHAas TEIJIoTa NapooOpa3oBaHMs, YJeibHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllMHbI, OTHOCUTEIbHAs BIAXHOCTHb BO31yXd, JJIEKTPUUYECKHU 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MUECKUI CMBICIT MCHOJb3YEMbIX BEIMYMH, O003HAYEHUS M EAMHUIIBI
(¢u3MUeCKUX BEJIIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
($u3MUECKYl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEILECTBA, MPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa JUisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpU ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3aIUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KEHUE;

OOBSACHATH (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIEC CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JOTUYECKUX
IaroB ¢ Oomnopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHMH,
($U3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHE, BBIABISATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOUMBbIE g €€ pelIeHHs, MPOBOAWTH pPacyéThl W CPAaBHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEUINTh MPH MOMOILU
(¢u3nYecKuX METOJOB, HCIONb3YysS OMHCAHHME HCCIIECIOBaHUS, BBIACIATH
IIPOBEPSIEMOE  IIPEANIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
¢u3nUecKrX CBOMCTB TeM (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IJIOMAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsAll0B, B3aMMOJIEUCTBUE IIOCTOSSHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
MpOBEpsEMbIE MPEANON0KEHHsI, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3[yXa, CHJIbl TOKAa, HANpPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOrOBBIX NPUOOPOB M JATYMKOB (PU3MYECKUX BEIIMYMH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ MCHOJB30BAaHHEM MpPSIMBIX  HM3MEpeHUuN  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAaHUE TMOCJEAOBATEIbHOTO M MApaJJIeIbHOIO  COEIMHEHUN
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MNpeIoKEeHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHBbIE H3MepeHUs: (U3MYECKUX BeNMUUMH (yIelabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TMPOBOJHUMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON MHCTPYKLUU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHLMIOBL  JCHCTBUSA UW3YYEHHBIX NIPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEpMETP,
BOJITMETP, CUETUYMK 3JIEKTPUUYECKON DSHEPIUH, 3JIEKTPOOCBETUTEIIbHBIC
npuOOPHI, HATPEBATEIBHBIE AIIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
WCIIONb3Ysl 3HAHUSA O CBOMCTBaX (M3WYECKUX SIBJICHUM M HEOOXOIMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npuboOpsl O CXeMaM ¢ CXEMaTHYHBIM PHCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX



[eNeil C MOCIe0BaTENbHBIM U MapaJUIETbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAUYCHHUS HIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpPHl  (HAXOAUTh  WH(OOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUA (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpAIeHUH ¢ MPUOOpaMu U
TEXHHYECCKUMHU yCTPONCTBAMHU, COXpPAHEHUS 370POBbS W COOIOACHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIICCTBIISITh TOUCK HH(pOpManuu (U3HYECKOTO COJACpPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPEYNBOM WITM MOYKET OBITh HEJOCTOBEPHO;
UCIIOJIb30BaTh MPH BBHITIOJHCHUN YYCOHBIX 3aJlaHWH HAyYHO-TIOMYJISPHYIO
TMTEepaTypy  (PU3MYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepHAaIbI,
pecypcel cetn MHTEpHET, BlageTh NpruéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(OPMAITUU U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBCHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mass wHpOpMaNMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepkaHWs, B TOM 4YHCIE NYOJIMYHO TIPEACTABIATH PE3YIbTaThl
NPOCKTHOW WIJIM WCCIIeIOBATEILCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BHICTYIUICHHE MTPE3CHTAIINCIH;

NpYA BBITIOJHEHUH YYEOHBIX TPOEKTOB W UCCIENOBaHHWN (DHU3MUECKHX
NPOIIECCOB paclpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
NIOCTaBJICHHBIMU 3aJa49aMU, CIICJUTh 3a BBIIIOJIHEHUEM TUIaHA JCUCTBUN W
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JEeSATENLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL

K xonIy oOyuenus B 9 Kiacce nmpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXAaHMYECKOTO NBIKCHUS, Aehopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HMEHTP THKECTH, aOCONIOTHO TBEPAOE TEO,
LHEHTpP TSAXKECTU TBEPJIOTrO Tella, paBHOBECHE, MEXaHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKAHUS M TOTJIONICHUS, anbda, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPreTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MajJIeHUE TeJl, pABHOMEPHOE JIBUKEHUE 10 OKPYKHOCTHU, B3aUMOJICHCTBHUE
TEJ, PEAKTUBHOE IBMKEHHUE, KOoJeOaTelIbHOE NIBH)KEHUE (3aTyXarouue U
BBIHYXKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHUE M MPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, PA3JI0XKEHHUE OEJIoro CBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3HUECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUe SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE T1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LIBETa TeT,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOIO,
yIbTpaUONETOBOIO M  PEHTICHOBCKOTO M3JIy4YeHUH, €CTeCTBEHHbBIN
pasivoakTUBHBIM (DOH, KOCMHMUYECKHE JIy4YHd, PaAUOAKTUBHOE W3JIydEHHE
IPUPOAHBIX MMHEpAJIOB, JCHCTBUE paJMOAKTUBHBIX W3JIYyYECHUH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (HU3HUECKUX
SIBJICHUM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (U3NUYECKHUE SIBICHUSA, UCIOIB3YS
¢u3nyeckue BeIMUYMHBI (CpeAHssi U MTHOBEHHAash CKOPOCTb Tejla IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCeHMs, BEC Teja, HUMIYJIbC Telld, HMITYJIbC CHJIbI,
MEXaHH4YecKass padoTa M MOILNHOCTh, MOTEHLUAIbHAs DJHEPrus Tela,
HNOJHATOIO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHLIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
NEPHUOJ M YacTOTa KOJeOaHUM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKUM CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUs M EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMU,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWsl 3HEPruu, 3aKOH BCEMHPHOI'O TATOTEHHS,



OPUHLUI CYNEPHO3UINN CHJI, TPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUS HMMITYJIbCa, 3aKOHBI OTPAXCHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHs 3apsA0BOI0 M MAaCCOBOTO YHUCEI
IpU SAEPHBIX pPEaKIMsIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMii MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYHUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 2—3 TOTUYECKUX
IIaroB C OMOpPO Ha 2-3 HW3yYEHHBIX CBONCTBA (PU3NYECKUX SIBICHHUHU,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3alayd  (omuparouMecs Ha cuctemy w3z 2-3
ypaBHEHUI1), UCIIOJIb3Ysl 3aKOHBI M (JOPMYIIBbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCIIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOUHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHHS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYEHHOTO 3HAYCHUs (PHU3NIEeCcKOn
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
(Gu3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPABUIBHOCTH IOPSAKA
NPOBEJICHUs  HCCIIEIOBAaHUS, JleJlaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHHUM U ONIBITOB;

OPOBOAUTH OMNBITHI MO HAOMIOAEHUI0 (PU3WYECKUX SIBICHUN WU
¢du3nuecknx CBOWCTB Tenl (M3y4deHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHUS] DHEPTUH, 3aBHUCHUMOCTh IMEpUoAa KOJIEOAHWW MPY>KUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTU NPYNKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYBI MAJIBIX KOJICOAHMM, IPSIMOJIMHEHOE PAaCIpOCTpaHEHUE CBETA,
paszioxeHue Oelloro cBeTa B CIEKTP, M3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs NpeaMmeTa B coOuparomieit
AWH3e, HAOIOJEHUE CIUIONIHBIX W JUHEHYAThIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa
o0opynoBaHUs, ONHUCHIBATH  XOJl OMbBITAa W  €ro  pPe3yJbTaThl,
(dbopMymHpOBaTH BHIBOIBI

HOPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, OIpenessis
CpeqHee 3HAUYCHHE H3MepseMOoil BelnnuuHBl ((HOKyCHOE paccTosHuE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbHOro npudopa);

NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEJIMYUH C
MCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHH



IIpU PAaBHOYCKOPEHHOM JIBIKCHUM 0€3 HadallbHOW CKOPOCTH, IMEepuoja
KoneOaHnii MaTeMaTUYEeCKOr0 MasTHHKA OT JUIMHBI HHUTH, 3aBHCHMOCTH
yria OTpakeHUsi CBETa OT yrija MaJcHUs U yIjia MpeJIOMJICHHs] OT yria
MajJieHus1): TIUIAaHUPOBAaTh HCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTAHOBKY, (UKCHpOBaTh pe3ylbTaThl IMOJYYEHHON  3aBUCUMOCTHU
bu3MYeCKUX BEIMYUH B BHUJAEC TaOIUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJIUTh KOCBEHHBIE HW3MEpPEHUsT (PU3MYECKUX BEJIMYUH (CPEIHSIS
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHUs], XKECTKOCTh MPYXKUHBI, KOIDPUITUEHT
TPEHUSI CKOJILKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoa  KoyieOaHWl MaTeMaTHYeCKOTO U MPYKUHHOTO MAasITHUKOB,
ONTHYECKasl Ccuja coOuparonield JUH3bI, PAJAUOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIIeysl MPEIIOKEHHON UHCTPYKIIUU, BBIYUCIIATH
3HAYCHHUE BEJIMUMHBI U aHATM3UPOBATH MOJIYYEHHBIE PE3YIbTATHI C YIETOM
3aITaHHOM TOTPEITHOCTH U3MEPCHHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
0o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YYEHHBIX (U3UUECKUX MOJICTIeH:
MarepuajgbHas TOYKa, aO0COJIOTHO TBEPAOE TEIO, TOYCUHBIM HCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJElIb aToMa, HYKJIOHHAs
MOJIEJIb aTOMHOTO SI7Ipa;

XapaKTEepU30BaTh TMPUHIMILI  JEHUCTBUA HW3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHM HA HMX OMHCaHUusA (B TOM YHCIE:
CIIUJIOMETpP, JAaTYUKH IIOJOKCHHUS, PACCTOSIHUS W YCKOPCHHMS, paKeTa,
9XO0JOT, OYKH, IIepucKor, ¢oToanmapaTr, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOI, JIO3UMETpP, Kamepa BuiabcoHa), HCHONB3Yysd 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEOOXOoauMble  (HU3UUSCKHUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATHUYHBIC PUCYHKU U3YYEHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX ITPOIIECCOB
NPy PEIICHUU Y4YeOHO-MPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI s
MOCTPOEHUS 300pKEHUI B TIJIOCKOM 3€pKajie U COOUpArOIIeH JIMH3E,
MPUBOAUTH  MPHUMEPHl  (HAXOAUTh  HHPOPMAIIMIO O  IMPHUMEpPax)
MPaKTHYECKOTO HKCIOJIB30BaHUS (PU3NUECKUX 3HAHUH B ITOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OOpaIeHnH ¢ MPUOOpaMu U
TeXHUYECKHUMHU YCTPOWCTBAMH, COXPaHEHHS 370POBbS MU COOIOJICHUS
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY KaIOIIeH cpeie;



OCYIIECTBIATh TOUCK HHPOpMauu (UINIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIHHBIX HICTOYHHUKOB;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO
auTepatypy (pusmUeckoro - coaepikaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(OPMAIIMU U3 OJHOW 3HAKOBOIM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YJIbTATHI MPOSKTHOW MU HUCCIIEIOBATENbCKON
ACeSTeNbHOCTH, TPU OTOM TPaMOTHO  HCIONB30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar HW3y4aemoro paszena (pU3UKd U COMPOBOXKIATH
BBICTYIUIGHHWE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
1.1 ®dusurka - Hayka o0 pUpoJIe 2 0 0 brbmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BEJTNINHEI 2 0 0 bubmmorexa [OK
https://m.edsoo.ru/7f416194
b K
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 0 1 nomorexa O
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BelecTBa 1 0 1 Eubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 0 1 bubnuoreka [JOK
) BElllECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 1 1 Bubmorexa OK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHndeckoe IBHKCHHUE 3 0 1 bubmiorexa LIOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 0 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cuna. Bugpl cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 1 bubmmoreka [{OK
' TEJIaMH, )KUJAKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 0 bubmorexa HOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 1 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bu6moreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pagota 1 MOHOCTE 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 0 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 15




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 0 0 brbnmorexa [TOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 0 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 0 0 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 0 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumonerictBue Te 20 1 3
MMOACHETBHIE TET https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOHBI COXpaHEHUS 10 0 3 nomoreka Il
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 0 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 0 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 0 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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