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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJIEHAa HA OCHOBE IOJIOKEHUN U TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS Ha
06a30BOM YpOBHE OCHOBHOW 00pa30BaTebHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 000, a Takke c yuérom denepaibHON paboueid MporpamMmsl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Ouznkay.

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHAa HA OCHOBE IOJIOKEHUN U TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTeIbHON MPOrpamMMbl, MPECTaBICHHBIX B
OI'OC 000, a Takke c yderoM denepalbHON paboueil MporpamMmmsl
BOCHHUTAHUS U KOHIENIMHU NPEnoaBaHus yuyeOHoro npeamera « Ousmkar.

Copepxanue mnporpamMMbl O (U3MKE HampaBieHO Ha (OpPMHUpPOBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIIMXCS U OPTaHMU3aIUI0 U3y4YeHUs
¢u3MKu Ha JeATEeILHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTH y4ueOHOro mpeameTa B peanusanuu tpedboBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM pe3yjbTaTaM OO0y4deHus, a
TaK)K€ MEXKIPEIMETHbIE CBA3U €CTECTBEHHOHAYYHBIX Y4E€OHBIX NMPEIMETOB Ha
yYpOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YCTaHABIMBAET pacClpeesieHne y4eOHOTro
MaTepuasa 1o roaaMm oOydeHus (mo Kiaccam), MpeasiaraeT MNPUMEPHYIO
MOCIIEIOBATENIbHOCTh HW3YYEHHs TEM, OCHOBAaHHYI0 Ha JIOTHMKE pPa3BUTHUA
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaroIuXxcsl.

[Iporpamma mo ¢uszuke paspaboTaHa C IENbIO OKa3aHHS METOJMYECKOU
MIOMOIITY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO Y4€OHOMY MPEMETY.

®uzrka SBISETCS CHCTEMOOOPA3yIOIUM JUISI E€CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEAMETOB, TMOCKOJIbKY (HU3MUecKkue 3aKOHBI JieKaT B OCHOBE
IPOIIECCOB M SBJICHWM, M3y4aeMbIX XUMHEH, OHOJOTHEH, acTpOHOMHUEH U
¢usnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO KapTUHY
MHUpa, MpPeNOCTaBiseT Haubosiee SCHbIE O0pa3lbl MNPUMEHEHHUS HAY4YHOTO
MeTO/1a TIO3HAHHUS, TO €CTh CII0Cc00a MOTYUYEHUS JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 rIaBHBIX 3a7a4 (PU3UIECKOT0 00pa30BaHMS B CTPYKType OOIIETO
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuyenne ¢usuku Ha 06a30BOM YpOBHE IMpEAIoJiaraeT OBJaJIeHUe
CJIEIYIOIIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

e HAYYHO OOBSCHSTH SIBICHUS,

e OLICHUBATH U [IOHUMATh OCOOEHHOCTH HaYYHOT'O HCCIIEI0BaHNUS;



HHTCPHPETUPOBATL JAHHBIC M MCII0JIB30BATh HAYUYHBIC JJOKA3aTCIILCTBA
AJIL TIOJTYYCHHA BBIBOOOBY.

Henu wusyuenuss ¢u3MKU HAa YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
OTpe/eNieHbl B KOHIETIMM TpernofaBaHusi ydyeOHoro mpeamera «Dusnkay B
oOpa3oBarenbHbIX oOpranuzanusax Poccuiickoit ®exnepauuu, peamu3yoLUX
OCHOBHBbIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI.

Henu uzyuenus pusuku:

IpPHOOPETCHHEe HMHTEpPECa M CTPEMJICHUS OOYYaloNIuXCsl K HAaydHOMY
U3YYCHHUIO TIPUPOJIBI, Pa3BUTHE WX HHTEIJICKTYAJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEM;

pa3BUTHE TIPEACTABIICHWA O HAyYHOM METOJC TIO3HAHUSA W
dbopMHUpOBaHUE HCCIICIOBATEIBLCKOTO OTHOMICHUS K OKPYKAIOIINM
SIBJICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHupOBaHUE TPEICTABICHUN O pOJIM (DU3UKH JIJIST PA3BUTHS JPYTHUX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE TMPEACTABICHUH O BO3MOXHBIX chepax  Oymymiei
poeCcCHOHATBLHOM JACATEIBHOCTH, CBSI3aHHOHN ¢ (PU3MKOM, MOATOTOBKA
K JaJbHEHIIeMy 0Oy4YeHHUIO B ’TOM HaIpaBJICHUH.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmesl 110 (1)I/IBI/IKC Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrneunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHHEe 3HAHWKW O JTUCKPETHOM CTPOCHHHM BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, IEKTPUUYECCKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHUIN OMHMCHIBATh U OOBACHATH (PU3MUECKUE SBIICHHS
C WCTIOJIb30BAHHMEM ITOJIYICHHBIX 3HAHUH;

OCBOCHHME METOJI0OB PEIICHUS TMPOCTEHINNX pacYeTHBIX 3a1ad C
UCTIOJIb30BaHUEM bu3HYecKnx MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUW HAOIIONAaTh TPHUPOIHBIC SBICHUS U BBITIOJHATH
OTIBITHI, JTAOOPATOPHBIE PA0OTHI U IKCIIEPUMEHTAIBHBIE MCCIETOBAHUS
C UCTIOJIb30BaHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE TpUEMOB paboTel ¢ uHpopmanuend  (HU3UIECKOTO
collepKaHusl, BKIIOYash MHGOPMAIMIO O COBPEMEHHBIX JTOCTHIKCHUSIX
bu3HNKYM, aHATA3 ¥ KPUTHYECKOE OIICHUBAaHKE HH(POPMAIINH;



e 3HAKOMCTBO cO cdepaMu  NPOPECCUOHATBHON  JeATEIbHOCTH,
CBS3aHHBIMH C (HU3UKON, ¥ COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX (PU3NIECKON HAYKH.

OO1miee YuCIO YacoB, PEKOMEHJOBAHHBIX I H3Y4YeHUs (GU3MKU Ha
06a30BoM ypoBHE, — 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezen0), B 8
Kimacce — 68 dacoB (2 4daca B Hememo), B 9 kmacce — 102 gaca (3 gaca B
HEJICITIO).

[Ipennaraemslii B mporpaMMme no (pu3uke nepedyeHb J1abopaTopHbIX padoOT
U OINbITOB SBJISETCS PEKOMEHIATEeNIbHbIM, YYMUTENIb JeJaeT BbIOOp Mpu
NPOBEJICHUN J1TA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX
ocoOeHHOCTeW  00ydYarouuxcsi, CIHUCKa OJKCIEPUMEHTAIbHBIX  3aJaHUil,
IpejaraéMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOI'O SK3aMeHa Mo (U3HKeE.



COIAEPKXAHUE OBYYEHUA

7 KJIIACC
Pu3uka 1 eé posib B IO3HAHMH OKPYKAKIIEr0 MUpa.

®usuka — Hayka o npupone. fAsimeHus npupoasl. PU3NYECKUE SBICHUSA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeaMUHMHbL. V3Mepenue gusnueckux BenuuuH. Puznyeckue
npubopsl. [lorpemnocts n3mMepennit MexayHapoaHasi cucTemMa eauHHII.

Kak ¢usuka u [pyrue ecrecTBEeHHbIE HAyKH HW3Y4alOoT MPUPOSY.
EcTtecTBeHHOHAYUYHBIM MeTOJA MO3HaHUS: HaOIIOJIEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABWKEHHE THUIIOTE3, OJKCIEPUMEHT II0 MPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmonaeMoro siBieHus. Onucanue QGU3NYECKUX SIBICHHH C
IIOMOIIbIO MOAEIeN

Jemoncmpayuu.

1. MexaHUYeCcKHEe, TEIUIOBbIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®usuyeckue NpuOOPHI U MPOIIEypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM
U 1M (POBBIM TPHUOOPOM.

Jlabopamopnuie pabomut u onvimol.

1. OnpeneneHue EHbI I€IEHUS IKAJIbl U3BMEPUTEIHLHOTO MPUOOpa.

2. M3MepeHune pacCTOSHUM.

3. H3mepenune o0bEMa KUAKOCTH U TBEPAOTO TEA.

4. OnpexneneHue pa3MepoB MaJbIX TEL.

5. M3mepeHue temrepaTypsl MPU MOMOIIU KUJIKOCTHOTO TEPMOMETpA U

JaTYMKa TEMIIEPATypPhl.
6. IIpoBeneHue uccienoBaHus M0 MPOBEPKE TUIIOTE3BI: JAIBHOCTH MOJIETA
apuiKa, NYyIMIEHHOT0 TOPH30HTaJIbHO, TeM OoJbIle, 4YeM OOJIbIIe
BBICOTA ITYCKa.
IlepBoHayanbHbIE CBeICHHUS O CTPOCHHH BeLeCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJNbI, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dacTtul, BemlecTBa. CBsI3b CKOPOCTH JBHXKEHHUS YacTHUIl C
TeMIiepatypoii. bpoyHoBckoe nmxenue, nuddysus. BzanmoaeicTBrue dacTHil
BEIIECTBA: MPUTSX)KEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEU U
TBEPABIX (KPUCTATUIMYECKHUX) Tell. B3auMOCBSI3b MEXK]ly CBOMCTBAMU BEIIECTB B
pa3HbIX arperaTHbpIX COCTOSIHUSIX M KX ATOMHOMOJICKYJISIPHBIM CTPOEHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOBI.



Hemoncmpayuu.

1. HaOmroneHne OpOyHOBCKOTO IBUKEHUSI.

2. HaGmonenue nuddyszuu.

3. HaGmionenune  siBAeHM, OOBICHSIOMIMXCS  MNPUTSHKEHUEM WU

OTTAJIKUBAHUEM YaCTUI] BEILIECTBA.

Jlabopamopnule padbomut u onvimol.

1. Onenka JauaMmeTrpa aroMa METOAOM psOoB (C  MCHOJIb30BaHUEM

¢dotorpaduii).

2. OnbITHl MO HAOJIIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKCHHUSL.

JBU:KeHMe M B3aUMOJeCTBUE TeJl.

MexaHnueckoe IBMXEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh PU HEPABHOMEPHOM JIBH)KEHUH. PacdeT mytu n
BPEMCHH JIBHKCHUS.

SIBneHne nHepuMH. 3aKOH MHEpUMHU. B3auMopaelcTBHe Tell Kak MpUYMHA
U3MEHEHUs CKOPOCTH JABWKEHMS Tel. Macca kKak Mepa MHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBA3b IUVIOTHOCTU C KOJIUYECTBOM MOJIEKYINI B €IWHHUIIC
o0BbeMa BellecTBa.

Cuita Kak XapakTepHUCTUKA B3auMoaeicTBUs Tea. Cuia yrnpyrocTy U 3aKOH
I'yka. U3mepenue cuiibl ¢ TOMOIIbIO JUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHUJIa
TsokecTd. Cuja TsSDKECTH Ha JApyrux IuiaHetax. Bec tema. HeecomocTs.
CnoxeHue cwil, HalpaBICHHBIX MO OAHOM MpsiMoi. PaBHOAEHCTBYIOIIAS CHIL.
Cuna tpenusa. TpeHue CKOJIbKEHUSI U TpPEHHE TOKosA. TpeHue B MpUpoJe U
TEXHUKE.

JHemoncmpayuu.

HaGmronenre MexaHu4ecKOTo ABMKCHHS TeIa.
N3mepenne CkopoCTr NPSIMOJIUHENHOTO JIBUKCHUSL.
HaGmronenne sBieHust HHEPIUH.

1

2

3

4. HaGmrogeHue u3aMeHEHUs CKOPOCTU MIPU B3aUMOICHCTBUH TEI.

5. CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TEIL.

6. Cl0KeHHE CHJI, HAlPABJICHHBIX M0 OAHOUN MPSIMOM.

Jlabopamopnuie pabomst u onvimol.

1. OmpepneneHre CKOPOCTH PaBHOMEPHOIO JABWXKEHUsA (IIapuka B
KHUJIKOCTH, MOJIEJIH JICKTPUIECKOTO aBTOMOOMIIS M TaK Jaliee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa 1o
HaKJIOHHOM IIJIOCKOCTH.

3. Ompenenenue IIOTHOCTH TBEPAOTO TEJIA.



4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsLKeHUs (JIedopmanun)
MPYKUHBI OT TPUJIOKEHHOW CHJIBL.
5. OmnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBXKEHUS
OT BECa Teja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
J{aBjieHHe TBEPABIX TeJl, dKUIAKOCTEH U ra3os.

Hanenune. CrnocoObl yMEHBIIEHHUS M YyBeJIWYeHUs AaBieHus. /[aBneHue
raza. 3aBUCHMMOCTb JaBJICHMs raza OT oObema, TemrepaTypsl. Ilepenaua
JaBJI€HUS TBEPABIMH TEJNAMH, KHUAKOCTIMU M Ta3zaMmu. 3akoH [lackans.
[THeBMaTHUecKHe MallMHBI. 3aBUCHUMOCTb JIABJICHUS XUIAKOCTH OT TJyOWHBI.
I'unpocratnueckuit mapanokc. CooOumatronuecss cocynbl. ['mapaBnuueckue
MEXaHU3MBI.

AtMmocdepa 3emiin u atmocdepHoe naBieHue. [IpuunHbl CylecTBOBaHUS
BO3ymHON 00010uku 3emiuu. OnbliT Toppuuennu. M3mepenne atMocepHOro
naBieHUsl. 3aBUCUMOCTb aTMOC(HEpPHOro JaBJICHHS] OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 17151 n3MepeHus aTMoc(hepHOro JTaBICHHUS.

JleficTBue JKMJIKOCTM W Ta3a Ha TMOTPY)KEHHOE B HHUX TeJo.
BreitankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. I[limaBanuwe Ter.
BosnyxomiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIEPATYPBI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
CooOmaromiyecs CoCy/Ibl.

I'mnpasanueckuit mpecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JaBJICHUS.

o U A W N

3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTu
T€JIa U INIOTHOCTH KUJKOCTH.

~

PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECCHCHHOM KUIKOCTH.

VYcioBue IUIaBaHWsSA TEN: IUJIABAaHUE WA TOTPY>KEHHE Tl B

3aBUCUMOCTH OT COOTHOIIICHUS MIIOTHOCTEM Teja U KUJIKOCTH.

Jlabopamopnuie pabomst u onvimol.

1. HMccnemoBaHme 3aBUCHMMOCTH Beca Telna B BOJAEe OT 00BEMaA
MOTPY>KEHHOM B KUJIKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAJIKUBAIONMICH CUJIBI, JICMCTBYIOIIEM Ha TeJo,
IOI'PYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIECH CHJIbI, JECUCTBYIOIIECH Ha

TEJI0 B KMJKOCTH, OT MAaCChI TeJa.



4. OnpITBl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKUBAKOLIEH CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B KUAKOCTH, OT OOBEMA MOrpYyXEHHOU B
KHUJKOCTh YaCTH TEJIA U OT IUIOTHOCTH JKUJIKOCTH.

5. KoncTtpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKA U
OIpeIeNIEHUE €€ IPy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanudeckas paboTta. MOIIHOCTb.

[IpocTbie MexaHM3MBbI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. [IpuMeHeHue MpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoToe mpaBuiao» MexaHuku. KoadduuueHnt noneznoro neictsus (nanee —
KIIJ]) npocthix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass SHeprus. KuHernueckas M TOTEHUUAJbHAs DHEPTHS.
[IpeBpamieHne OOHOTO BHJAA MEXAHMYECKOW OHHEPruM B ApYroil. 3aKkoH
COXpaHEHHMs DHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepbl NpOCThIX MEXaHU3MOB.

Jlabopamopnuie padbomut u onvimol.

1. Omnpenenenue pabOThl CHIbI TPEHUS MPU PABHOMEPHOM JIBHKEHUU

T€Ja 0 TOPU30HTAJIbHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBUi paBHOBECHSI pblyara.

3. HWsmepenune KII/] HaKIIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aK0HaA COXpaHEHUS MEXaHUYECKON SHEPrUu.

8 KJIACC

TenjioBbIe IBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKONW TEOpUM CTPOCHMS
BelecTBa. Macca u pazMepbl aTOMOB W MOJIEKYyJ. OmNbIThI, TOATBEPKIAIOIINE
OCHOBHBIE TMOJIOKEHUSI MOJICKYJIAPHOKMHETUUECKON TEOPHUH.

Mopaenu TBEPAOTO, MXUIKOTO M Ta3000pa3HOTO COCTOSHHI BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHHH MOJECKYISPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHue U KanWUIIpHBIE ABICHUS. TenaoBoe pacuiupeHue U CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUXKCHUS
gactull. BryTpeHnHss »Heprus. CrocoObl M3MEHCHHs BHYTPCHHEH JHEPTUH:
Teionepeaadya u coBepiicHUE  paboTHI. Buger  tennonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KomnaecTBO TEIUIOTHL. Y AeiibHAS TEINIOEMKOCTD BellecTBa. 1ermIoo0MeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlnaBrnenue wu



OTBEPIECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT aTMOC(EPHOro
JABJICHUSL.

BnaxuocTs Bo3ayXa.

OHeprus TOIUIMBA. Y JebHas TEIJIOTa CTOPAHUSL.

[Tpuniuner padotsl TemnoBbix Asurateneit KIIJ[ temnmoBoro nuraress.
TermoBble IBUTaTEN U 3a1UTa OKPYKAIOLIEN CPEbI.

3aKOH COXpaHEHHUsI U MPEBPAILECHHS YJHEPTUH B TEIIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1.

2
3
4.
5

L © N o

10.
11.
12.
13.

HaGmtonenre 6poyHOBCKOTO JBUKEHUSI.

Ha6monenue nuddyszun.

HaGuroieHre IBIICHU CMauyMBaHUS U KaITWJUISPHBIX SIBIICHHIA.
HaOuroieHre TEII0OBOr0 pacIupeHHS TET.

M3meHeHue TaBlIeHUs ra3a Mpyu U3MEHCHUH 00bEMa U HarpEBaHUH WJTU
OXJTKJICHUU.

[TpaBuia u3MepeHHs TEMIIEPATYPhI.

Bune! rernnonepenayu.

OxJakzieHue Mpy COBEPIICHUU PAOOTHI.

HarpeBanue ripu coBepiiieHUM paboThl BHEITHUMH CHIIAMHU.
CpaBHeHUE TETUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.
HaGmronenue kumnenHus.

HaGmroenre mocTostHCTBA TEMIIEPATYPHI TIPH TIABICHUH.
Moieny TEIIOBBIX JIBUTATEIEH.

Jlabopamopnuie pabomut u onvimol.

1.
2.
3.

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CHUJT MOJICKYJIIPHOT'O TTPUTSYKESHUS.
OnbITHI IO BBIpAIIMBaHUIO KPUCTAVIOB TIOBAPEHHOM COJIM WJIHA caxapa.
OnbITHI IO HAOTIOJICHUIO TEIJIOBOTO PACITUPEHHUSI Ta30B, KUJIKOCTEH U
TBEPABIX TE.

Omnpenenenne AaBIeHUS BO3AyXa B OaNIOHE IITIPHUIIA.

OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHHSI BO3JyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

[IpoBepka THMOTE3bl JIMHEHHOMW 3aBUCMMOCTH JIJIMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUECKOIN TPYOKE OT TeMIEPATYpHI.
HabGmronenne m3MeHEeHHs] BHYTPEHHEW JHEPruu Tela B pe3yibTaTe
TEIJIoNepeaun U pabOThl BHEIIHUX CHIL.

NccnenoBanue sBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropstuei BOJBI.



9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOIO BOJOW TIpH
TEMJI000MEHE C HArPEThIM METAINTUYECKUM LIUITUHPOM.

10. OnpenenenHne yIeIbHON TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoiecca ncnapeHusl.

12. OnpeaeneHne OTHOCUTEIbHOM BIAXKHOCTH BO3yXa.

13. OnpeaeneHue yaeabHOU TEIUIOTHI TUIaBICHUS JIbA.

JJleKTPUYeCKHEe U MATHUTHbIE SIBJICHUS.

DnekTpusanus Tel. J[Ba poaa 3JIeKTpUUYECcKUX 3apanoB. BzaumopelicTBue
3apspkeHHBIX Ten. 3akoH KynoHa (3aBUCHMMOCTH CHIJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nosie. Hanpssk€HHOCTH dieKkTpuyeckoro nojs. [IpuHuun
CYNEPHO3UIMHU dEKTPUUECKUX ToJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »siaekTpuyeckux 3apsaoB. JIEMEHTapHBIA  DJIEKTPUUECKUN
3apsa. Crtpoenne atoma. [IpOBOJHMKM W AUAJNEKTPUKUA. 3AKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCIOBUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKAa.
HcTOUHMKM TOCTOSHHOTO TOKA. JIEMCTBUS 3JIEKTPUUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUYECKUI TOK B JKUJKOCTSIX U raszax.

Onektpuueckass uenb. Cuna ToKa. OJNEKTPUYECKOE  HAINpPSIKEHUE.
ComnpoTuBieHre MNPOBOJHUKA. YIEIbHOE CONPOTUBIECHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnegoBaTenbHOE W MAPAIIIENBHOE COEIUHEHUE
IIPOBOJTHUKOB.

Pabora m MomHOCTh 3ieKkTpuyeckoro Toka. 3akoH JDxoymns—JIeHna.
DNEKTpUYECKUE I1ENU M TOTPEOUTENH DIIEKTPUUECKOW OHHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[locTostHHbIE MarHuThl. B3auMOAEHWCTBUE TIOCTOSIHHBIX  MAarHUTOB.
MarnutHoe mone. MaruuTHoe mojie 3eMJIM M €ro 3Ha4Y€Hue IS KU3HH Ha
3emuie. OnbIT DpcTega. MarHUTHOE TOJIE AIEKTPUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MArHUTHOIO IOJII HAa NPOBOAHUK C
TOKOM. DNeKTpOoaBUraTEb ITOCTOSTHHOTO TOKA. Hcnonb3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apazges. SIBieHHE 3IEKTPOMArHUTHOW WHAyKuuH. [IpaBuiio
Jlerma. OnexrtporeHeparop. CrmocoObl MOMYYSHHS DIICKTPHUECKOW DHEPTHH.
DNEKTPOCTaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

1. DneKTpu3anus Tel.

2. JIBa polia 3JIEKTPUYECKUX 3aPSAJI0B U B3aMMOJICHUCTBUE 3aPSIKECHHBIX

TEN.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

Y CTpONCTBO U IENCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATHYECKAS] MHIYKIIMS.

3aKOH COXpaHEHHUS JIEKTPUUECKHUX 3apSa0B.

[TpOBOTHUKH U TUDIICKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO OIS,
HcToyHrnKH TOCTOSAHHOIO TOKA.

JIeHCcTBUS DIIEKTPUYECKOTO TOKA.

DIIEKTPUUYECKUM TOK B AKHUJKOCTH.

["a30BbIi pazps.

N3Mepenue cuibl TOka aMIepMeTPOM.

N3Mepenue 351eKTpUIeCcKoro HanmpsKeHUs BOJIbTMETPOM.
PeoctaT u MarasuH conpoTHBIICHUH.

B3aumopelicTBre MOCTOAHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUs MTOJOCOB MAarHUTaA.
MoienupoBaHuE MarHUTHBIX MOJEW MOCTOSHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJie ToKa. JJIEKTPOMarHur.

JlelicTBME€ MarHUTHOIO MOJIsI HA IPOBOJAHUK C TOKOM.
DNEeKTpOJBUraTeb MOCTOSIHHOTO TOKA.

HccnenoBanue siBI€HNUS JIEKTPOMAarHUTHOM MHIYKIIUU.
OnbiTel Dapajes.

3aBUCHMOCTh HAIIPaBJICHHS] HWHIYKIIMOHHOTO TOKAa OT YCIOBHUM €ro
BO3HUKHOBEHHSI.

DIEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomut u onvimol.

1.

o v kW

OnpIThl TIO HAOMIOACHUIO DJIEKTPU3ALMHU TeN UWHAYKIHEH | MpH
CONPHUKOCHOBEHUHU.

HccnenoBanne NEUCTBUS SJIEKTPUYECKOTO IO HA IMPOBOJHUKHA U
JIUBJIEKTPUKHU.

COopxka u mpoBepka paboThI TEKTPUUECKOHN IIEMH MTOCTOSTHHOTO TOKA.
N3mepenue u perympoBaHue CUIIbI TOKA.

N3Mmepenue u perympoBaHue HAIPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILIHE 3aBUCUMOCTD 3JIEKTPUYECKOT O
COIIPOTUBIICHUSI MTPOBOJHHMKA OT €ro JJIMHBI, IUIOMAAX IOINEPEYHOrO
CEUYCHHMS U MaTepuaa.



8. IIpoBepka mpaBWiia CIOXKEHHS HANPSIKCHUNM MPU MOCIETOBATEILHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBwWiia JJisi CHJIBI TOKA MPU NapaIEIbHOM COCIMHEHUU

PE3UCTOPOB.

10. Onpenenenre  pabOTBHl  ANEKTPUYECKOTO  TOKA, MIYHIETO0  4epes
pe3ucTop.

11. Onpesie/IcCHHEe MOIIHOCTH DJIGKTPHUECKOr0 TOKa, BBIACISICMON Ha
pesucrope.

12. MccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT
HaIPsDKEHUS Ha HEl.

13. Onpenenenne KIIJI narpesarens.

14. MccnenoBanre MarHUTHOT'O B3aMMOJIEUCTBUS OCTOSTHHBIX MAarHUTOB.

15. U3ydyeHre MAarHuTHOTO TOJIA TOCTOSHHBIX MAarHUTOB TPH  HUX
00bEeIMHCHUH U Pa3/ICIICHUN.

16. UccnenoBanne NEUCTBUSA DJIEKTPUUYECKOTO TOKA HA MArHUTHYIO
CTpEJIKY.

17. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJCUCTBUS
KaTyIIKH C TOKOM M MarHuta OT CWJIbl TOKa M HallpaBJICHHs TOKa B
KaTyIIKe.

18. 3yueHne nelCTBUS MAarHUTHOTO OJS1 HA IPOBOJHUK C TOKOM.

19. KoncTpynpoBaHue u u3ydeHue padoThl dJIEKTPOIBUTATEIIS.

20. Ismepenue KIIJI anekTpoaBuraTebHON YCTAHOBKH.

21. OnBITEI N0 HCCIIEIOBAHUIO SIBIICHUSI JJIEKTPOMArHUTHOM HMHAYKIUU:
UCCJIEOBAaHNE M3MEHEHUI 3HAUEHUS W HAIpaBJICHUS WHIYKIIMOHHOTO
TOKa.

9 KJIACC

MexaHn4yecKue siBJIeHHU.

Mexanuyeckoe ABWXKEeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXaHWYECKOr0 ABWKEHUS. PaBHOMEpHOE MPSMOJIMHEUHOE
newxxenne. HepaBHomepHoe mnpsmonuHeiiHoe naBuxkeHue. CpenHas
MTHOBEHHAsI CKOPOCTH TeJla IPU HEPABHOMEPHOM JBHKCHUU.

VYckopenne. PaBHOyCKOpeHHOE NpsiMOIMHENHHOE nBHXeHue. CBOOOIHOE
najgenue. OnbiTel ["anumnes.

PaBHOMEpHOE ABUKEHHE IO OKPYKHOCTH. [lepron u yactora oOpamieHusl.
JIuneiiHas u yriioBas CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

ITepBeiit 3akoH Hserotona. Btopoir 3akon Herorona. Tpernit 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHUSI CKOJIbXXKEHUS,
CuJia TPEHUS MTOKOs, IPYTUe BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
najgenus. JIpmwxkenne maneT BOkpyr CoisHna. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecre  MaTepuasbHOM  TOYKH. AOCOMIOTHO  TBEpPJOE  TEIO.
PaBHOBecue TBEPHOTO Tena C 3aKPEIUIEHHOU OCBhIO BpallleHUs. MOMEHT CHIIBL.
LenTtp TsoxecTu.

Nmnynec Tena. M3menenue wummnynbca. HWmmynsc cuibl.  3akoH
COXpaHEHHMs UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabota U MoIIHOCTb. Pabota cun TsbKecTd, YNpyrocTH,
Tpeuust. CBsi3b dHEpruu U padoTel. [loTeHlManbHas >HEprus Tena, MOAHSATOrO
HaJ TOBEPXHOCThIO 3eMiuid. lloTeHuumanbHas HHEPIHs CKATOH MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETHUECKON Y3HEPTUH. 3aKOH COXPAHEHHUS
MEXaHUYECKOW SHEPTHUU.

Jlemoncmpayuu.

1. HaGmioneHne MexXaHMYEeCKOro JBUIKEHUS Teja OTHOCUTENBHO Pa3HbIX

TE€JI OTCYETA.

2. CpaBHEHHE MyTel U TPACKTOPHI JIBHKEHHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenue CKOpOCTH U YCKOPEHUS MPSMOJINHEUHOTO IBUKEHUS.
HccnenoBanne Mpu3HAKOB PAaBHOYCKOPEHHOI'O JBUKEHUS.

HaGmronenne nBu>keHus Tena 1o OKpy>KHOCTH.

HabGmronenne MexaHMYECKUX SIBJICHUH, MPOUCXOSANIUX B CHUCTEME

o vk w

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU
OTHOCHUTEJIPHO KaOnuHeTa (PU3nKu.

7. 3aBHCUMOCTbH YCKOPEHHMS TeJla OT MaccChl Tela U JEUCTBYIOLIEH Ha HETO
CHUJIBI.

8. HaGmromenue paBeHCTBa CHUJT TIPU B3aMMOJICHICTBUH TEI.

9. H3meHeHue Beca Tena Npu yCKOPEHHOM JBUKCHUU.

10. [lepenava umiynbpca npyu B3aUMOJACHUCTBUH TEIL.

11. [IpeoOpazoBaHus JHEPTUU MPU B3AUMOICHCTBUH TE.

12. CoxpaHeHHEe UMITYJIbCA ITPU HEYNPYTOM B3aUMOJICUCTBHM.

13. CoxpaHeHue UMITYJIbCa MPU a0COJIOTHO YIPYTrOM B3aUMOICHCTBUU.

14. HabmoieHre peakTUBHOTO JBUKCHHUSL.

15. CoxpaHeHHE MEXaHUYECKOU SHEPTUHU MPU CBOOOTHOM NaJCHUU.

16. CoxpaHeHUE MEXAHUYECKOM »HHEpPruv NpHU JABUKEHUU Tela TOJ
JNEUCTBUEM IIPYKUHBI.



Jlabopamopnule padbomut u onvimol.

1. KonctpyupoBanue TpakTa Jjsl pa3roHa U JalbHEHIIEr0 paBHOMEPHOTO
JBIKEHUSI IIIAPUKA WU TEJICXKKU.

2. OmpeneneHue cpeaHEd CKOPOCTU CKOJBKEHUS OpycKa WIH JABUKEHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHne yCKOPEHUsSl Tella MPU PAaBHOYCKOPEHHOM JBMKEHUHU IO
HAKJIOHHOM TIOCKOCTH.

4. ViccnenoBaHue 3aBUCUMOCTU MyTH OT BPEMEHH IMPU PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayadbHOW CKOPOCTH.

5. TlpoBepka rumoTe3sl: €CIU TPU PABHOYCKOPEHHOM JIBIDKCHUHU 0€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSTCS KaK pPsifi HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBHI.

6. HMccinenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenue kodhPUIMEHTa TPEHUS CKOJTbKEHUS.

OnpeneneHue KECTKOCTU MPY>KUHBI.

Omnpenenenue paboOThl CHIBI TPEHHS MPU PABHOMEPHOM JIBUKCHHUH
T€Ja 0 TOPU30HTAJIbHON TOBEPXHOCTH.

10. Onpenenenrie  pabOThl CHJIBI YOPYTOCTH MpH TOIBEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBHKHOTO Y MTOJIBHYKHOTO OJIOKOB.

11. 3yueHune 3aKk0Ha COXPAHEHUS SHEPTUU.

Mexannyeckue KoJe0aHUsA U BOJTHBI.

Konebarensnoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJCOAHMIA:
MEpHUOJI, YacTOTa, aMIUIUTyJaa. MareMaTU4eCKUd W TPYKUHHBIA MASTHUKH.
[IpeBpatenne sHeprun nNpu KoaedaTeaIbHOM ABUKCHUH.

3aryxaromue Konebanus. BreiHykaeHHble  KoieOaHus.  Pe3onanc.
Mexannyeckue BoJHbL. (CBOHCTBA MEXaHWYECKUX BOJH. IIpomosibHble U
MonepevyHble BOJIHBL. J[JIMHA BOJHBI M CKOPOCTh €€ pacHpoCTPaHEHHUS.
MexaHnuyecKkue BOJHBI B TBEPAOM Telle, CEICMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa u BbicoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue xomeOaHUN TEN MOX JEWCTBUEM CHWIBI TSHKECTH U CHJIBI
YOPYTOCTH.

HabGmronenne konebanuii rpy3a Ha HUTH U HAa TIPY>KHHE.
HaGmoieHne BRIHYKICHHBIX KOJICOAHUI B pe30HaHCA.
Pacnpocrpanenne npooJibHbIX U MOMEPEYHBIX BOJH (Ha MOJIEIIN).
HaGmronenre 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTHIL.
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6. AKYCTHYECKHU PE30HAHC.
Jlabopamopnuie pabomut u onvimol.
1. OmpepneneHre YacTOThl U Mepuoja KoJie0aHWW MaTeMaTU4ecKoro
MasTHHKA.

2. OmpeneneHue 4acTOTHI U TIEPHOJIa KoJIeOaHUM MPY>KMHHOTO MasTHUKA.

3. HccrnenoBanue 3aBUCUMOCTH TNEpHOJia KOJeOaHUM MOJBEIIEHHOTO K
HUTH Tpy3a OT JJIUHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH MepHoJa KOJIEOaHUM MPY>KUHHOTO
MasiTHUKa OT MacChl rpy3a.

5. TlpoBepka HE3aBHCUMOCTH MEpUOJIa KoJIeOaHUM Tpy3a, MOABEIICHHOTO
K HUTH, OT MacChl rpy3a.

6. OmbITHI, JEMOHCTPHUPYIOIIWE 3aBUCHUMOCTh Mepuoja KoJieOaHui
PY>KUHHOTO MasTHHKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI.

7. VI3MepeHue ycKopeHusi CBOOOHOTO MaCHUSI.

JJIeKTPOMATHUTHOE M0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TMOJie.  JJIEKTpOMarHuTHble BOJHBIL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH. IlIkana 3jeKTpOMarHUTHBIX BOJIH. Vcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3U.

DneKTpoMarHuTHas npupona ceera. CkopocTs cBeTa. BoslHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCTBA ANEKTPOMArHUTHBIX BOJIH.

2. BosnHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomut u onvimol.

1. HM3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIBHOTO

TenedoHa.
CaeToBbIE IBJICHUS.

JlyueBass  moxmens  cBera. HMcrounmkm ~ cBeta.  IIpsamonuHenHoe
pactipoctpanenue cpeta. 3atmeHus Connua u Jlynel. OtpaxkeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpesiomjeHus cBeta. llolHoe BHyTpeHHEe
oTpakeHHe cBeTa. lcmonp30BaHWE TOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xom myuwedt B nmH3e. OnTtudeckas cucrema (oroammapara,
MHUKpOCKoNna M Teneckomna. ['a3 kak onTuyeckas cucteMa. binzopykocth u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnektp. Omnbitel HbtoTona. Croxenue
CIEKTPaJIbHBIX I[BETOB. J(ucnepcus ceera.



Jlemoncmpayuu.

1. IlpsamonuHeiHOe paclpOCTpaHEHUE CBETA.

2. OrtpaxeHue cBera.

3. [lonmyuyenne wu300pakeHUH B IJIOCKOM, BOTHYTOM U  BBIIYKIOM
3epKaJIax.

IIpenomnenue caera.

Onrtryeckuil CBETOBOA.

Xox myueit B coOuparouiei JInHs3e.

X0 Jydeu B paCCeUBAIOLIECH JIMH3E.

[Tony4yenue n3o0pakxeHU ¢ MOMOILBIO JUH3.
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[Mpunnun nevictBus poToanmnapaTa, MUKPOCKOIIA U TEJIECKOTA.

10. Moaens rnasa.

11. Pa3noxenue 0emoro cBeta B CIEKTP.

12. [TomyueHnue 6enoro CBETA MPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomut u onvimol.

1. HccnegoBanue 3aBUCMMOCTH yIJjla OTPaXE€HUSI CBETOBOTO Jiydya OT yrJjia
naJICHMUS.

2. M3yuyenue xapakTepUCTHK U300paKEHUs MIPEAMETA B IIJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yrijla MPEJIOMJIEHUS CBETOBOTO Jydya OT
yriia MaJeHNs Ha TPAHUIIE «BO3LYyX—CTEKIIOM.

4. Tlonmyuenue n300paxxeHUM ¢ MOMOIIBIO COOUPAIOIIEH TUH3HI.
Onpenenenrie  (GOKYCHOTO  PAcCTOSHUSI W ONTHYECKOW  CHIIBI
coOMparoIeHt JTMH3HI.

6. OMBITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI IO BOCTIPUATHIO I[BETA IPEIMETOB MPU UX HAOIIOACHUH Yepes
IIBETOBBIC (DHIIBTPHI.

KBaHTOBBIC SIBJICHUS.

Omnswitel Pesepdopna u mnanerapuas moaens atoma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aromoM. KBaHTsl. JInHeuaTpie ClIEKTPBL.

PamnoaktuBHOCTE. Aunbda, Oera- um ramma-usaydeHus. CTpoeHue
aTroMHOro  saapa. HyxkioHHas  Mozens  aToMHOro  siapa.  M30TomBL.
PannoaktuBHble npeBpamenus. [leprona nosrypacmnana aTOMHBIX SEP.

SAnepHbie peakuuu. 3aKOHbI COXpPAHEHUS 3apsAI0BOTO U MACCOBOTO YHCEI.
DOHeprusi CBA3U aTOMHBIX siep. CBs3b Macchbl M dHEpruu. Peakuuu cuHTe3a u
nenenus saaep. Ucrounuku sueprun CoJiHLa U 3BE3].

SAnepHas sHepreruka. JleMCTBUS paJMOAKTUBHBIX W3JIyYCHUN Ha >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.



CrekTpbl U31y4€HUs U TOTJIOLICHUS.

CreKTpbl pa3IuyHbIX Ia30B.

CnekTtp Bomopoaa.

HaGmonenne TpekoB B kamepe BunibcoHa.

Pabota cuéTunka HOHU3UPYIOLIUX U3ITYUESHHI.

Peructpanus n3nydeHus: NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnule padbomut u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEWYAThIX CIEKTPOB U3IIYYECHHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTHH YACTHULbI IO TOPMOZHOMY
nytu (mo gororpadusim).

3. W3mepenue pannoakTUBHOTO (OHA.
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IHoBTOPUTEIBbHO-00001IIAI0 NI MOAYJIb.

IToBTOpUTENBEHO-000011AIOIIHI MOJYyJIb npeHa3HayeH TUISL
cUCTeMaTH3alluid ¢ OO0OOIIeHHs MPEAMETHOrO0 COJEpKaHUS U OIbITa
NEeSTENbHOCTH, MPUOOPETEHHOTO MPU U3YYEHHH BCEro Kypca (PU3MKH, a Takxke
JUIsl TIOATOTOBKM K OCHOBHOMY TOCYJ@PCTBEHHOMY JK3aMEHY Mo (usuke ass
00y4Jaromuxcs, BHIOPABIIMX ATOT YU€OHBII IPEIMET.

[Ipy w3ydyeHHH AAHHOTO MOAYJSl PEAIN3YIOTCSd U CHCTEMaTH3UPYIOTCS
BUJBl JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX OO€CIeYuBaeTcs JIOCTHIKEHUE
OPEeIMETHBIX M METalpeIMETHBIX IUIaHUPYEMBIX pE3yJbTaToOB OOyuYeHus,
(opMupyeTcst eCTeCTBEHHOHay4YHasi TPaMOTHOCTb: OCBOEHHE HayYHBIX METOJIOB
UCCIICZIOBAHHUS SIBJICHUN NIPUPOJBI U TEXHUKH, OBJIAZICHUE YMEHUSIMHU OOBSACHATh
(¢usnyeckue sBICHUS, TPUMEHSS NOJy4YEHHbIE 3HAHMS, pellaTh 3a7aud, B TOM
YHCJIe KAYECTBEHHBIE U AKCIIEPUMEHTAIbHBIE.

[IpyHUMNIHATBHO  JAEATEIBHOCTHBIM  XapakTep  JAaHHOTO  pasjena
peasnzyeTcs 3a CU€T TOro, YTO OO0yYarOIIMeCs BBIMOIHAIOT 3aJJaHusl, B KOTOPBIX
UM TpejJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWM pacrno3HaBaTh U HAay4YHO OOBSACHATH
¢u3nyeckue sIBICHUS B OKPYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4YHbIE METOJAbl MCCIEAOBAHUS (PU3UUYECKUX SBICHHI, B
TOM YHCJIE IS IPOBEPKH TMIIOTE3 U MOJIYUEHHUS TEOPETUUECKUX BBIBOJIOB,;

OOBSICHATH HaydHble OCHOBBI  Hambonee BaXXHBIX  JIOCTHXKEHUUH
COBPEMEHHBIX TEXHOJIOTMI, HalpuMep, MPAKTUYECKOIO0 HCIOJIb30BaHUSA
pa3IMYHBIX HCTOYHUKOB SHEPrMM HA OCHOBE 3aKOHA MPEBpAILECHHUS U
COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.

Kaxnmas w3 TeM [aHHOrO MOJIyJA BKIIIOYAET HKCIEPUMEHTAIBHOE
uccien0BaHne 0bobmaroniero xapakrepa. Moaysp 3aBepuiaeTcsi IpOBEACHUEM



JMAarHOCTUYECKOM U  OLIEHOYHOM paboThl 3a Kypc OCHOBHOIO OOIIEro
o0pa3zoBaHwUsl.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs

HanpaBJICHO Ha AOCTUIKCHUC JIMYHOCTHBLIX, MCTAIPCAMCTHBIX W IPCAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare wu3yueHus (U3MKM HA YpPOBHE OCHOBHOTO OOILETO

oOpazoBanuss y oOyuwaromierocs OyayT cPOpMHUpPOBAaHBI  CIEIYIOIINE
JUYHOCTHBIC PE3yJIbTaThl B YACTH:

1) mMaTPUOTHYECKOT0 BOCTIMTAHMS

- [OpOSIBJICHUWE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3NUECKON HAYKH;

- ICHHOCTHOE OTHOIIICHHE K JOCTIKECHHUSIM POCCUMUCKUX YUEHBIX-(DU3UKOB;

2) rpaKAaHCKOro M IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

- TOTOBHOCTh K aKTHBHOMY YYacTUIO B OOCYXJICHUU OOIIECTBEHHO
3HQYMMBIX M OTHYECKUX TpoOJieM, CBS3aHHBIX C TMPAKTUUYECCKUM
IPUMEHECHHEM JOCTXKEHUN (PU3UKY;

- OCO3HAHHME BAXXHOCTU MOPAIbHO-3THYECKUX MPUHLHUIIOB B JESATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYeCKOro BOCIIMTAHUSA:

- BOCIIPUATHE ICTETUUECKUX Ka4yeCTB (PU3NUECKON HAYKH: €€ TapMOHHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHMS:

- OCO3HAHME IIEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO HMHCTPYMEHTA
MO3HAHUS  MHpPA, OCHOBBI  pPA3BUTHSA  TEXHOJOTHH,  BaKHEHILIECH
COCTABJIAIOILIECH KYJIbTYPHI;

- pa3BUTHE HAy4YHOU JIFOOO3HATENBHOCTH, UHTEPECA K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opvmupoBaHus KyJbTYpbl 3A0POBbSI M  3MOLMOHAJIBHOIO
0J1aronoTyyus:

- OCO3HaHWE IIEHHOCTH Oe30omacHoro oOpa3a >KH3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BAXHOCTU NPABWJI OE30IaCHOTO TOBEJACHUS Ha
TPaHCIOPTE, HA JIOPOTax, C AJIEKTPUUYECKUM U TEIJIOBBIM O000PYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBbIKa pedIeKCHMU, MPU3HAHKE CBOETO IMpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPy10BOr0 BOCTIMTAHUS



- AKTUBHOE Yy4YacTHME€ B PEUICHUM MPAKTHYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTelbHOM OpraHu3aluy, TOpoAd, Kpass) TEXHOJIOTMYECKOW W
COLIMAJIbHOM HAIpaBICHHOCTH, TPEOYIOIMX B TOM 4YHUCIE M (PU3HUYECKUX

3HAHUM;

e - HHTEPEC K MPAKTUUYECKOMY H3yUCHHIO TPO(ECCHIA, CBA3aHHBIX C (PH3HMKOIA;

e 7)3K0JIOTHYECKOI0 BOCTIMTAHUS

e - OpPHMEHTAIWs Ha IMpUMCHEHHE (DU3MYECKUX 3HAHUU U PEIICHHUS 3a1ad B
00JIaCTH OKpY’KaloIleld cpenbl, IUIAHMPOBAHUSA IOCTYIIKOB M OLIEHKH HX
BO3MOKHBIX MTOCJIEICTBH ISl OKPYKAIOIICH CpeIbI;

e - OCO3HaHHE III00ATBLHOIO XapaKTepa SKOJOTHYECKHUX MPOOJIEM M MyTeH MX
PEIICHHS;

e 8) amanTanuu K U3MEHSIIOMIMMCS YCJIOBHSAM CONMAJBHONW W MPHUPOIHOI

cpeabl:

e - TOTPEOHOCTH BO B3aWMOJCHCTBUU TNPHU BBITIOJHEHUH WCCIICIOBAHUNA W
IIPOEKTOB (PU3MYECKOW HAINPaBICHHOCTH, OTKPHITOCTH OMNBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHEC YpPOBHS CBOCH KOMIICTGHTHOCTH 4Yepe3 TMPAKTHUYSCKYIO
JESITENIbHOCTH;

e - moTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynupoBaTh HJEH, MOHATHUS, TUMOTE3bl O (PU3NYECKUX OOBEKTaX W
SABJICHUSAX;

e - OCO3HaHHME Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
obnactu pU3HKY;

e - IJJAHUPOBAHHME CBOETO PA3BUTHSA B MPUOOPETECHUH HOBBIX (DU3UYECKUX
3HAHUM;

e - CTpEeMJICHME AaHAJIU3UPOBATh W BBIABIATH B3aWMOCBSI3U TPHUPOJBI,

oOIecTBa U 3KOHOMHKH, B TOM YHCII€ C HCIOJb30BAHUEM (PU3MUECKHUX
3HAHUM;

e - OICHKA CBOMX JACHUCTBUUA C YYETOM BIIMSHHS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHM.

METAINPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS TporpamMMbl 1O (PU3UKE Ha YPOBHE OCHOBHOIO
obmero  obOpazoBanms y  oOywatomerocss  OyayT  chOpMHPOBAHBI
MeTamnpeaMeTHbIe pe3yJabTaThl, BKJTIOYATOIIHE NI03HABATEILHBIC
YHUBEpPCATbHBIE Y4YeOHBIC JICHCTBHS, KOMMYHHUKATHBHBIC YHHUBEpPCAJIbHBIC
yueOHbIe JICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHbBIC ICHCTBUS.



Ilo3HaBaTe/ibHbIC YHHBEPCAJbHbIC YYeOHbIC ACHCTBUSA

Bba3oBble JJoruueckue JeMcTBUSA:

BBISIBJISITh M XapaKTepU30BaTh CYLIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiacCU(UKAIMU, OCHOBAHUS
1U1st 0000IIEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MNPOTHUBOPEUUS B paccMaTpUBAEMbIX
(dakTax, AaHHBIX M HAOJIOACHUSX, OTHOCSIIMXCA K (U3UYECKUM
SABJICHUSIM;

BBISIBJISTh IPUUYMHHO-CJIEICTBEHHBIEC CBSI3U MPU U3YYCHUH (PU3HYECKHUX
ABJIGHUA W TMPOILIECCOB, JelaThb BBIBOJAbI C  HCIOJIb30BAHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOYEHHUH, BBIIBUTATh TUIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEJIUYMH;

CaMOCTOSATENILHO BBIOHMpATh CHOCOO pelieHus y4eOHOH (u3nuecKon
3a/1auu (CpaBHEHUE HECKOJIBKUX BAPUAHTOB pElIeHUs, BHIOOP Haubolee
HOJIXOASILEro ¢ Y4ETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble ucciaeaoBaTe/bCKHe 1eHCTBUA .

UCTIONh30BaTh  BOMPOCHl  KaK  HCCIICNOBATCIbCKHA ~ HWHCTPYMEHT
TIO3HAHUS;

NPOBOJUTH IO CAMOCTOSTEIHHO COCTaBICHHOMY IUIaHy  OIIBIT,
HECJIOKHBIM (U3UYECKHM OIKCIEPUMEHT, HEOOJIBIIIOE WCCIIe0BaHUE
(U3UIECKOTO SIBICHUS;

OIICHWBAaTh Ha TPUMEHUMOCTh U JIOCTOBEPHOCTH WH(OPMAIIHIO,
TIOJTYYSHHYIO B XOJI€ MCCIICIOBAHUS WITH SKCIICPUMEHTA;
CaMOCTOSITEIbHO  (OPMYJIHPOBATh OOOOIICHHS W  BBIBOJABI 110
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHNUS,
IPOTHO3UPOBATh BO3MOXHOE JaybHEWIIee pa3BUTHE (HU3HMUECKUX
IIPOIIECCOB, a TAKXK€ BBIIBUTATh MPEANONOXKEHUsS 00 WX Pa3BUTUU B
HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undopmanueii:

IPUMEHSThH Pa3IMYHbIE METOAbI, HHCTPYMEHTBI U 3alIPOCHI IPU MTOMCKE
1 0TOOpe MH(POPMALIMK WX JAHHBIX ¢ YUETOM MPEIOKCHHON YUeOHOM
bu3uvecKoi 3a1a4m;

aHaAJIM3UPOBAThH, CHUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB M (POPM IIPEICTaBICHUS;



e CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (QOpPMY TPEACTABICHUS
uHGOpMAIlMd W WUTIOCTPUPOBATh peIIaeMble 3aJadd HECIOXKHBIMU
cXeMaMu, IharpaMMaMi, HHOU TpaduKoi 1 UX KOMOMHAITHSIMH.

KomMyHnkaTuBHbIE YHUBEpPCAJIbHbIE yueOHbIe NelcTBHUA:

e B X0Ji¢ 00CYyXJeHHUs yueOHOro MaTepuasa, pe3yJbTaToB J1a00paTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMou
TEMBbl W BBICKA3bIBaTh HJCW, HAIICJICHHBIC HA pEIICHUE 3aJaud U
noJepKaHue 01arokeIaTeaIbHOCTH OOIICHHUS,

e COIOCTABIATb CBOM CYXACHHS C CYXICHUSMHU APYTUX YYaCTHHUKOB
auanora, oOHapyKMBATh Pa3INdre U CXOJICTBO TO3HIIHIA;

e BBIPAXATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e TYyONMYHO TPEACTABIATH PE3YJIbTATHl BBHIMOJTHEHHOTO (U3NYECKOTO
OmbITa (IKCTIEPUMEHTA, UCCIICOBAHNUS, IPOEKTA);

e TOHMMAaTh H  WCIONH30BATh  TPEUMYINECTBA  KOMAaHTHOW W
WHIUBHUYaIbHOW pabOThl TPH pPEIICHWH KOHKPETHOW (Qu3uvecKkon
pOoOJIEMBI;

e TPUHUMATh IIEIHM COBMECTHOW JESATEIBHOCTH, OpPraHW30BBIBATH
OeUCTBUSL MO e€ JOCTIKEHHIO: PpacHpeleNiiTh pOH, 0O0CYXIaTh
IpOLIECChl M PE3yNbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHUS
HECKOJIBbKHUX JIIOJIEH;

e BBIOJHATH CBOIO YacTh Pa0OTHI, JOCTHTrasi KA4YeCTBEHHOTO Pe3yibTaTa
M0 CBOEMY HAIIPABJICHUIO U KOOPAUHHUPYS CBOM JCUCTBHS C IPYTHMMHU
YJIeHAMU KOMAaH/IbI;

e OIEHMBATH KAYECTBO CBOETO BKJIA/a B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENTFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSL.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1eiicTBUS

Camoopranu3anusi:

e BBIABIATH TMPOOJEMBI B IKU3HEHHBIX U YYEOHBIX CHUTYyaIUsX,
TpeOyromux s pemeHus GU3nIeCKuX 3HaAHHH;

e OpHUEHTUPOBATHCS B PA3NUYHBIX NOAXOJAX MPUHATHS pEUICHUN
(MHAMBUYaAIbHOE, MIPUHATHE PEIICHUsl B TPyNIe, NPUHITHE PELICHUM
TPYTIOi);

e CAMOCTOSITENIbHO COCTaBIISITh ITOPUTM pEUICHUsS (PU3NUECKON 3a1auu
WIM TUIaHA HCCIIEIOBaHUS C YYETOM HMMEIOLIUXCA PECypcoB U
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHpPOBATH MpeajiaracMbie
BAPUAHTHI PEIICHUI;



nenaTh BRIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIBLHBIH HHTEJJIEKT:

JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpearaTth IUlaH e€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JTOCTHOXKEHHUS (HEJOCTUXKEHUS) pE3yJIbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTH (B TOM YKCJIE B XOJ BHIIOJIHEHUS
(U3MUECKOro HCCIEOBAaHUS WM [POEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, U3MEHUBILIUXCS CUTYyallMi, YCTAaHOBJIEHHBIX OILIHUOOK,
BO3HUKIIMX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh Ce€0sl Ha MECTO JpYroro 4ejgoBeKa B XOJAE CIOpa WU
JUCKYCCUM Ha HAy4YHYI0 TeMy, MOHUMAaTh MOTHBBI, HAMEpPEHHUS U
JIOTUKY APYTOro;

NpHU3HABaTh CBOE MPAaBO HAa OUIMOKY MpPH pElIeHUU (PU3NYECKUX 3a7ad
WIH B YTBEPKJICHHUSIX Ha HAYYHbIE TEMBI U TAKOE e MIPABO JPYIroro.

INPEJMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kJjacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TMOHATHS: (U3MYECKUE U XUMHUYECKHUE SBJICHHUS,
HA0JII0ICHHE, DKCIICPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHUS BellecTBa (TBEPAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYECKOe JABWXECHHE (paBHOMEPHOE,
HEPABHOMEPHOE, TMPSMOJIMHEHHOE), TPaeKTOpHs, PaBHOJAEHCTBYIOIIAS
cuna, naedopmarus  (ymnpyras, —IUIACTHYECKas), HEBECOMOCT,
COOOTIAIOIINECS COCYBL;

paznuyarh sBieHHs (qudQys3us, TEmIoBOe NBIKCHHE YaCTHI]
BEIIECTBA, PABHOMEPHOE [BIDKEHHWE, HEPABHOMEPHOE JIBH)KCHHE,
WHEPIMsI, B3aNMOJICWCTBHE TeJI, paBHOBECHME TBEPABIX Ted C
3aKpeTIEHHON OChIO BpalleHus, IMepejadya JaBiICHUS TBEPIBIMH
TEJTaMH, >KHJIKOCTAMH M Ta3aMd, aTMOC(hEpHOE JaBJICHHE, TUIABAHHE
TEJN, TIPEBPAIICHUS MEXaHWYECKOW OHEPruu) MO OMHCAHUI0 WX
XapaKTepHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIUX
JTaHHOE (DU3NYECKOE SIBJICHUEC;

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (DU3UYECKUX SIBICHUN B
OKPYXAaIOIEeM MHUpPE, B TOM 4Hclie (U3NUECKHUE SBICHUS B TPHUPOJIC:



MPUMEPHI ABMKEHHUS C PA3IUYHBIMU CKOPOCTSIMU B KMBOW M HEKHUBOI
npupojie, AEUCTBUE CHUIIBI TPEHHUS B TMPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUs Ha KUBOW OpPraHu3M, IUIaBaHUE PbIO, pblyaru
B TeJie 4YeJOBEeKa, MPU STOM IMEPEBOJIUTH MNPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHbBIE CBOMCTBA (MpU3HAKHU) (DU3NUECKUX
SIBJICHU;

OMHUCHIBATh HW3YUYEHHBIC CBOWCTBA Tel U (PuU3NUEeCKue SBICHMUS,
UCTIONB3Ysl  (PU3MYECKHUE BEIUYMHBI (Macca, O0BEM, IIOTHOCTh
BEIIECTBA, BPeMs, MyTh, CKOPOCTh, CPEIAHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
CWJIa TSDKECTH, BEC Tejla, CWiIa TpeHHs, JAaBiieHue (TBEpIOro Teia,
KUJKOCTH, Ta3a), BBITAJKUBAIOIIAS CuUJIa, MeXaHW4eckas paloTa,
MOIIIHOCTh, IIJICYO CHJIbI, MOMEHT CHJIbI, KOI(POUIMEHT TMOJE3HOrOo
JEeUCTBHSI MEXaHU3MOB, KUHETUUECKasl U TTOTEHIIMAbHASI SHEPT s ), TIPU
OTMMCAHWUU TIPABUIILHO TPAKTOBATH (YM3WUYECKUN CMBICI UCIIOJIB3YEMBIX
BEJIMYUH, WX OOO3HAYCHUS W eIUHUIBI (PU3NUYECKUX BEIUYHH,
HAXOJIUTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEITUYUHY C
JPYTUMU BEIUYMHAMHU, CTPOUTH IpadUKU H3YyUYCHHBIX 3aBUCHUMOCTEH
(bu3nUeCcKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHE SIBICHUS M IPOLECCHI,
UCIIONBb3YSl TpaBWIA CIOXKEHUA CHI (BOOJb OJHOW MpSAMOI), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, NPaBUIIO PaBHOBECHS phluara
(O7oka), «30J0TO€ TMpPaBWJIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHMYECKOW SHEPTHH, MPU STOM JaBaTh CIOBECHYIO (GOPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUYECKOE BBIPAXKECHUE;

OOBSACHATHh (pU3MYECKUE SIBICHUS, MPOILECCHl M CBOMCTBA TEJ, B TOM
YuClA€ M B KOHTEKCTE CHUTyallMii MIPaKTUKOOPUEHTHPOBAHHOTO
XapakTepa: BBISABIATh NPUYMHHO-CIEJACTBEHHBIE CBSI3H, CTPOUTH
oOBsicHeHHE U3 1—2 JOTMYEeCKUX MIAroB C OMOpod Ha 1—2 H3y4eHHBIX
CBOMCTBA  (M3MYECKUX  SBICHUHM, (U3UYECKUX  3aKOHA  WIH
3aKOHOMEPHOCTH;

pemaTte pacu€THble 3adaud B 1—2 JEHCTBUSA, MCHOJB3Yysl 3aKOHBI U
dbopMybl, cBs3bIBaomre (GU3MUECKHE BEIWYMHBI: HA OCHOBE aHaIW3a
yCIOBHUSl 3aJaud  3alKChiBaTh KpaTKO€ YCJIOBUE, TIOJCTaBIISITh
dusnueckre BETWYNMHBI B (DOPMYIBI M MPOBOJIUTH PACUETHI, HAXOIUTH
CIIpaBOYHbIE JaHHBbIE, HEOOXOAMMBIE ISl PEUICHUs 3a]ay, OLICHUBATH
PEATHUCTUYHOCTH TIOTYYCHHON (PU3MYECKON BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh HPU MOMOIIN
(GU3MYEeCKUX METOJOB, B ONHCAHUU UCCJICAOBAaHUSA  BBIACIATH



MPOBEPSIEMOE MPETOT0KEHNE (runoresy), paszinyaTh u
MHTEPNPETUPOBATH MOJYYEHHBIN pe3yabTaT, HAXOAUTh OIIHUOKH B XOJI€
OIbITA, I€JIaTh BBIBOJIBI IO €T0 pe3yibTaTaMm;

OPOBOAUTH OMNBITHl O HAOMIOACHUIO (U3MYECKUX SBJICHUN WU
bu3MYeCKUX  CBOMCTB  TeI: dbopMmynupoBaTh  IPOBEPSIEMbIE
OPENNoNOXKEHUsl, coOMpaTh  YCTAHOBKY M3  HIPEAJIOKEHHOIO
000pyA0BaHUs, 3aMKUCHIBATh X0/ ONbITAa U (OPMYIUPOBATH BHIBOBL;
BBIMIOJHATh MpPsIMbIE M3MEPEHUsl PAcCTOSAHHS, BPEMEHH, MaccChl Tena,
0o0béMa, CHJIbI W TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOrOBBIX WU
U(poBBIX MPUOOPOB, 3aMHUCHIBATH MOKA3aHUA MPUOOPOB C YUYETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (hPU3MUECKON BETUUMHBI
OT JIPYTrOM C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHHUH (3aBUCUMOCTU MYTH
PaBHOMEPHO JBHXKYIIErocs Telda OT BPEMEHHM JBWIKEHUS Tella, CHUJIbI
TPEHMsI CKOJIbXKEHHUSI OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
Te1 W HE3aBUCHUMOCTU CHWJIbI TPEHHS OT IUIOIIAJM CONPUKOCHOBEHUS
TeJ, CUJIbI YIPYTOCTH OT YJIMHEHUS TPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI
0T 00bE€Ma MOrpyKEHHOM YaCTU Tela M OT IJIOTHOCTH >KMIKOCTH, €€
HE3aBHUCHUMOCTH OT IUIOTHOCTH TeJa, OT TIyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TENO, YCIOBUU IJIaBaHUA TeJl, YCIOBUN paBHOBECHS phluara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHHM Y4E€OHOTO HCCIEIOBAHUA,
coOupaTh  YCTAaHOBKY U  BBINOJHATH  M3MEpPEHUs,  CIeAys
NPEIJIOKEHHOMY TUIaHy, (UKCHPOBATh PpPE3yJbTaThl IMOJIYYEHHOM
3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BUJE MPEJIOKEHHBIX TaOIUI] U
rpaduKoB, JeNaTh BEIBOBI MO pe3yabTaTaM UCCIIEI0BAHMUS;

IPOBOANTH KOCBEHHBIE M3MEPEHMs (DU3MUYECKUX BENHYMH (IJIOTHOCTH
BEILECTBA KUAKOCTU M TBEPAOTO TEJNa, CHJIAa TPEHHS CKOJIbKEHUS,
NABIICHHE BO3[yXa, BBbITAJIKMBAIOWIAs CuWila, JCHCTByIOIlas Ha
HOrpYXEHHOE B JKUIKOCTb TENO, KO3(PPHUIMEHT IMOJE3HOrO JIEeUCTBUS
OPOCTBIX MEXAHU3MOB), CIEAys MPEIT0KEHHON HHCTPYKIUU: TIpHU
BBINIOJIHEHUU U3MEPEHUI COOMPATh AKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOmoaTh TpaBWiIa TEXHUKH 0O€30macHOCTH mpu  pabore ¢
1a00paTOpHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHLHUIBI ACHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, JAUHAMOMETpP, COOOINAIOLINECS COCYAbI, OapomeTp,
phlyar, MOABUKHBIN U HEMOABUKHBINA OJIOK, HAKJIIOHHASI TUIOCKOCTh;



K

XapaKTepru30BaTh TPHUHIUIBI JEUCTBHUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HA WX OMUCaHUA (B TOM YHCIIC:
MO/IIINITHAKY, YCTPOMCTBO BOAOINPOBOMAA, THIPABIMYECKHI TIpecc,
MaHOMETp, BBICOTOMEp, TMOPIIHEBOH HACOC, apeoMeTp), HCIOIB3Ys
3HaHHSI O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOIUMBIC
¢du3nUecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TNPUMEPHl  (HAXOAWTh WH(OOPMAIMIO O MpUMepax)
NIPAKTHYECKOTO HMCIIOIb30BaHUS (PU3NYCCKUX 3HAHUH B IOBCEIHEBHOMN
KU3HM NI oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpubdopamMu
U TEXHUYCCKUMHU YCTPOMCTBAMHU, COXPAHCHHSI 3I0POBbSI U COOTIOACHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;
OCYIICCTBIISITh OTOOpP HMCTOYHUKOB HH(popManuu B HHTEepHETE B
COOTBETCTBMHM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUH W MYTEM CPAaBHCHHUS Pa3JIMYHBIX HCTOYHUKOB
BBIJICIIATh HMH(OPMAIIMIO, KOTOpas SBISACTCS MNPOTHBOPEUMBOW HIITH
MOJKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHECHUW  Yy4YEOHBIX 3aJaHUN  HAy4YHO-
NOMYJISIPHYIO JIUTEpaTypy (HU3udeckoro copaepx aHusi, CHpaBOYHBIC
MaTepuaibl, pecypchl cetu  MHTepHeT, BiIaAeTh NpuUEMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMK U3 OIHOMU
3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbBIE KpPAaTKHE MUCHbMEHHBIC W YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MUCTOYHHUKOB MHGpOpMAIUU (HU3UIECKOTO COICPKAHUS, B
TOM YHCIIe MYOJMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3ylbTaTrax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHMM, TPH OSTOM TPAaMOTHO
UCIIONIB30BaTh M3YYCHHBIM TOHATUHHBIN ammapar Kypca (GU3UKH,
COIMPOBOKIaTh BBHICTYIICHUE MPE3CHTAIIUEH;

NP BBITIOJIHEHUHM YY9E€OHBIX MPOCKTOB U MCCIEAOBAHHUMN paclpenemsiTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C TMOCTABICHHBIMH 3aJa4aMH,
CIeNUTh 3a BBHITIOJHEHWEM IUJIaHA JEHCTBUM, aJ€KBAaTHO OIICHUBATH
COOCTBEHHBI BKJIAJl B JICSITENBHOCTh TPYMIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICUCTBHUE, YIUTHIBAsI MHEHUE OKPYIKAIOIIUX.
KOHIy oOyuyeHUs B 8 KJjacce mpeAMETHbIE pe3ysibTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:

UCIIONb30BaTh MOHATHA: Macca W pa3Mepbl MOJEKYJ, TEIIOBOE
JNBH)KEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA,
KPUCTAJTTMYECKUE U aMOP(HBIE Tejla, HACHIIIICHHBIN 1 HEHACHIIIICHHBIN
nap, BIQXKHOCTb BO3/yXa, TEMIlepaTrypa, BHYTPEHHSS OSHEPIHUS,



TEIUIOBOW  JBUIaTelb, DJJIEMEHTApHBIM  JJIEKTPUYECKUN  3apsn,
ANEKTPUYECKOE II0JI€, IPOBOAHUKH W JUDJIEKTPUKH, ITOCTOSHHBIN
ANEKTPUYECKUM TOK, MArHUTHOE T10JIE;

pasnuyarh sBJIEHUA (TEIIOBOE PACIIMPEHUE U CKAaTHe, TeIUIoNepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAyuMBaHHWE, KANWULAPHBIE  SBJICHUS,
UCITapEHNE, KOH/JICHCAIUS, IIJIaBJIEHUE, KpUCTAJIU3ALMS
(oTBepAeBaHUE), KUIEHHUE, Temionepenaya (TEMIONPOBOAHOCTb,
KOHBEKIIHUS, U3TYyYEHUE), FJCKTPU3aLUs TeJl, B3aUMOACIHCTBUE 3apsiA0B,
NENCTBUS ANEKTPUYECKOTO TOKa, KOpPOTKO€E 3aMBbIKaHHUE,
B3aUMOJCHCTBHE MAarHUTOB, IEMCTBUE MArHUTHOTO IOJS HA IPOBOIHUK
C TOKOM, DJIEKTPOMArHUTHAasi MWHAYKLUMS) 10 ONUCAHHUIO UX
XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLINX
JTaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh TMPOSIBICHUE HW3YYEHHBIX (DU3UYECKUX SIBICHUN B
OKpYXalollleM MHUpEe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSAKEHWE M KaNWUIAPHBIE SBJIEHUA B IPUPOJE,
KpucTajuibl B mpupoae, uznydeHue CoiHIA, 3amMep3aHHe BOJOEMOB,
Mopckue Opusbl, o00pa3oBaHHE DOCBl, TyMaHa, WHEs, CHera,
QJIEKTPUYECKHE SBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO IKUBBIX
OpPraHMW3MOB, MAarHUTHOE ToOJe 3eMiH, Jpeildp NOoJICoB, poJib
MarHUTHOIO MOJIS U1 KU3HM Ha 3eMile, MOJSPHOE CUSHUE, IIPU 3TOM
NepEeBOANTh  MPAKTUYECKYH0 3ajJadyy B  y4yeOHYI,  BBLAEIATH
CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKN) (PU3UUECKUX SIBJICHUM;
ONHUCHIBAaTh HW3YYECHHbIE CBOICTBA Tel U (PU3MUECKHE SBICHMS,
UCNOJIb3ysl (U3NYECKUe BEJIMYMHBI (TeMIeparypa, BHYTpPEHHSS
JHEPrus, KOJIMYECTBO TEIUIOTHI, YAEJIbHAs TEIUIOEMKOCTh BEILECTBA,
ylenbHas TEIuloTa IUIaBJIEHHUS, YZeNbHas TelloTa HapooOpa3oBaHUs,
ylenbHas TEIUIoTa CrOpaHusl TOIUIMBA, KO3((UIMEHT MO0JIe3HOro
JNEUCTBHS TEIUIOBOM MAIMHBI, OTHOCUTEJbHAsA BIIAXKHOCTb BO3/1YyXa,
JNEKTPUYECKUM 3apsf, CWIA TOKA, JJIEKTPUYECKOE HalpsHKEHUE,
CONIPOTUBIICHUE IIPOBOJHMUKA, YJEIBHOE COIPOTUBICHHUE BEIIECTBA,
paboTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA), IPU OMUCAHUH MPABHIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BETMYUH, 0003HAYCHHUS
U €IUHUIBI PU3NYECKUX BEIMYUH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE
TaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYWHAMHU, CTPOMTH
rpavKy U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS M IPOLIECCHI,
HCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU



CTPOCHMS  BEIlleCTBA, NPUHIMUII  CYNEpPHO3WIMU  mnojed  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsga, 3akoH Owma mis
ydacTka 1enu, 3akoH Jlxxoyns—JIeHna, 3aKkoH COXpaHeHUsl YHEPTUH, NPU
ATOM JiaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alHUCBhIBaTh €r0
MaTeMaTU4YE€CKOE BhIPaKEHUE;

OOBSICHATh (PU3UUYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE  CHUTyallul  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATH PUYUHHOCIIEJCTBEHHBIEC CBSI3U, CTPOUTH 00bsICHEHHE U3 1—2
JIOTUYECKUX I1aroB ¢ Omopoi Ha 1-2 n3y4eHHbIX CBOMCTBA (hU3UUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTth pacuy€THbIe 3a7ayd B 2—3 JEHCTBUS, WCMOJB3Yys 3aKOHBI U
dbopmynbl, cBs3biBatone (GU3NYECKUE BEIIMUMHBI: HA OCHOBE aHaIu3a
yCJIOBHS 3aJ]layyl 3allMChIBaTh KPATKOE YCIOBHUE, BBISIBISATH HEJOCTATOK
JAHHBIX JUIsI PEIIeHUs 3ajlauyd, BBIOMpPATh 3aKOHBI W (HOPMYIJIBI,
HEOoOXoAuMBbIe ISl €€ pelieHus, MPOBOJAWUTh pPacuéThl U CpPAaBHUBATH
MOJIydEHHOE 3HadeHue (U3UYECKOW BEIUYMHBI C  HW3BECTHBIMHU
JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TPH TOMOIIU
(bU3UYECKUX METOJIOB, MCIIOJIB3Ysl ONHUCAHUE UCCIICIOBAHUS, BBIICISATD
MpOBEpPAEMOE TPEAIOI0KEHUE, OLIEHUBATh MPABWIBLHOCTh MOPSIKA
MIPOBEJICHUS UCCIICOBAHUS, E€TAaTh BBIBOIBI;

MPOBOJIUTH ONBITHI MO HAOMIOMCHUIO (U3NYECKUX SBJICHUN WIH
bU3UYECKUX CBOMCTB Tel (KamWUIPHBIE SIBJIICHHS, 3aBUCHMOCTD
JABJICHUSI BO3JyXa OT €ro o0béMa, TeMIlepaTyphbl, CKOPOCTH IIpoliecca
OCTHIBAHMSI W HArpeBaHWsl IpPU M3IYYCHUU OT IIBETAa H3JIy4arolen
(morsjomiaroiieii) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOJBI OT
TeMIEepaTypbl KUJIKOCTH M IUIOMIAAX €€ MOBEPXHOCTH, DICKTPHU3AIU
T€l W B3aUMOJCHUCTBUE DJJIEKTPUUYECKUX 3apsANOB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHWTOB, BU3yaJIM3alllsl MATHUTHBIX MOJIEA MTOCTOSIHHBIX
MAarHuTOB, JI€MCTBUS MAarHUTHOIO TIOJII Ha MPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENs MOCTOSHHOIO
TOKa): (opMyaupoBaTh MPOBEPSEMbIC TIPEANOIOKECHUS, COOUPaTh
YCTAHOBKY U3 MPEJIOKEHHOT0 000pYAOBaHUs, OMUCHIBATH XOJ| OIbITa
1 GOPMYITHPOBATH BHIBOJIBI;

BBIMIOJIHSITh ~ TNPSIMbIE  HU3MEPEHUS  TeMIIepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTU BO3/lyXa, CWJIbl TOKa, HAMPSXKEHHUS C UCIOJIb30BAaHHEM
aHaAJIOTOBBIX NPUOOPOB U JATYMKOB (PU3MUECKUX BEIUYUH, CPABHUBATH



pe3yabTaThl  HM3MEpPEHUM ¢ y4€TOM  3aJlaHHOM  abCONIOTHOM
MOTPEUTHOCTH;

MPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTHU OJJHOM (PU3NUECKOI BETMUMHBI
OT JpPYyrol ¢ HCHOJIb30BAHUEM TIPSIMBIX H3MEpPEeHUN (3aBUCUMOCTH
COTNPOTHUBIICHUS] TIPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAJAN MOMEPEUYHOrO
CEUYEeHMs] U YJIEJIBbHOTO COIMPOTHUBIIEHUS BEIIECTBA MPOBOJHUKA, CHUJIIbI
TOKa, MIYIIEro uepe3 MPOBOJHMK, OT HAMPSIKEHUS Ha TMPOBOJHHKE,
UCCJIEIOBAaHUE IMIOCJIEIOBATEIbHOIO M NapaJIeIbHOIO COEJUHEHUMN
IPOBOJAHUKOB): IJAHUPOBATH HMCCIEOBAaHUE, COOMPATHh YCTAHOBKY M
BBITIOJIHSITh U3MEPEHUS, CIIEys MPEeJIOKEHHOMY IJIaHy, (PUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTH B BUJE TaOJHI] U TPadUKOB,
JIeNaTh BHIBOJBI 110 PE3yJIbTaTaM MUCCIIEA0BAHMS;

MPOBOJIUTh KOCBEHHBIE HM3MEpeHUs] (PU3MUECKUX BEIUUYUH (yIeabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE TMPOBOJIHUKA, paboTra u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHHUsI, COOMPAThH
AKCTIIEPUMEHTATIBHYIO YCTAHOBKY, CIEAYsl MPEAJI0KCHHOU MHCTPYKIUU,
Y BBIYHUCIISITH 3HAUCHUE BEJTUYUHBI;

coOmoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUCaHUA (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETP, apoBas TypOUHA, aMIIepMETD,
BOJIBTMETP, CUETUUK DJIEKTPUUECKON SHEPTUU, DIEKTPOOCBETUTEIbHbBIC
IpUOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUYECKUE TPEAOXPAHUTEIHU, AIEKTPOMArHUT, AJIEKTPOJBUTATEND
MIOCTOSIHHOTO TOKA), WCHOJb3ysd 3HAHUS O CBOMCTBAX (HU3MYECKUX
SIBJICHUH U HE0OX0uMble (PH3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MNPOCTHIE TEXHUYECKUE YCTPONCTBA M HU3MEPUTEIbHBIE
npuOOphl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATE]Ib BHYTPEHHETO
CrOpaHus, JIEKTPOCKOI, PEOCTAT), COCTABIISITh CXEMbI 3JIEKTPUUECKUX
Herne C IOCIENOBATENIbHBIM W MapajuleibHbIM  COEJAUHEHUEM
AJIEMEHTOB,  pa3iuyas  yCJIOBHblE  OOO3HAYEHUS  DIIEMEHTOB
AJICKTPUYECKUX LIECTIEN;

NPUBOIUTH TpPUMEPHl  (HaXOAWTh HWH(OpPMAIMIO O TPUMEPax)
MIPAKTUYECKOTO HCTOIB30BaHMs (PU3NYECKUX 3HAHWN B TOBCEIHEBHOU
AKU3HU J1JI1 o0ecreueHus: 0€30MacHOCTH MPpU 00pallleHnH ¢ mpudopamu
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Y TEXHHYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3/JOPOBBs U COOIIIOICHUS
HOPM IKOJIOTUYECKOTO TMOBEACHHS B OKPY>KaloIIel cpee;
OCYIIECTBIATh MOWCK HWH(pOpManmuu (U3HYECKOTO COACPKAHUA B
HNHTepHeTe, Ha OCHOBE HUMEIOLIUXCA 3HAHUW U IIYTEM CpPAaBHEHUSA
JOTIOJIHUTENIBHBIX MCTOYHHMKOB BBIIEIATh HWHGOpPMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHOM;
UCTIOJB30BaTh MpPH  BBINIOJHEHWH y4eOHBIX 3aJaHUNl  HaydHO-
NOMYJIAPHYIO JUTEepaTypy (HU3MUECKOrO COJEep:KaHus, CIPAaBOYHBIC
MaTepuanbl, pecypchl cetu  WHTepHeT, BIajeTh NpuéMamMu
KOHCTIEKTHPOBaHUS TEKcTa, mpeoOpa3oBaHus MH(DOpPMANUK U3 OTHOU
3HAKOBOH CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKUE YCTHBIE COOOIICHHMS,
0000mmas uHGOPMAIUIO W3 HECKOJBKUX HMCTOYHUKOB (HU3UUYECKOTO
COJIEp)KaHusi, B TOM 4YHCIIE MYOJIMYHO TMPEICTaBISITh Pe3yIbTaThl
NPOCKTHOW WM HCCIENIOBATEIIbCKONW  JCSATENLHOCTH, TIPU ITOM
IpaMOTHO HCIIOJB30BaTh HW3YYCHHBIH TOHATHWHBIN anmapaT Kypca
(U3MKH, COPOBOXKAATH BBHICTYIUICHHE MTPE3EHTAIINEIH;

IpU BBIOJIHEHUM Y4YEOHBIX MPOEKTOB U HCCIEIOBAHUMN (U3MUECKHUX
MPOIIECCOB pacHlpeeNsTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBIICHHBIMU 33J]a4aMHU, CJIEIUTh 32 BBHINOJTHEHUEM IJIaHa JIeUCTBUN
U KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHHWBATh COOCTBEHHBIN BKIIAJ B
JeSITENBHOCTD TPYIIIBL, BBICTPanBaTh KOMMYHUKATUBHOE
B3aMMO/ICHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHIy oOyueHHs B 9 KJacce TpeaMETHBIE pe3ysbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IOHATHS: CHCTEMA OTCUE€TA, MaTepuaiabHas TOYKa,
TPAEeKTOPHUS, OTHOCUTEJIBHOCTh MEXaHUYECKOT 0 JBUKEHUS,
nedopmanus (yrnpyras, miacTudeckas), TpeHUE, IEHTPOCTPEMUTEIHHOE
YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, aOCOTIOTHO
TBEPAOE TENO, LEHTP THKECTH TBEPAOrO Tela, pPABHOBECHE,
MEXaHWYeCKHe KOJIeOaHUS W BOJHBI, 3BYK, HH(MPA3BYK M YIbTPa3BYK,
JJIEKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJH, CBET,
ONM30PYKOCTh W JAIbHO30PKOCTh,  CHEKTPHl  HCIYCKaHUS U
norJionieHus, anbda, Oera- U raMma-u3aydyeHHs, U30TOIbI, sAEpHAas
DHEPreTUKA;

pas3nuyath SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUMXKEHHE, CBOOOHOE
MaJCHUE  TEJ, pPAaBHOMEPHOE  JBWXEHME 1O  OKPYXKHOCTH,



B3aUMOJICIICTBHE  Tell, pPEaKTUBHOE JBIDKEHHE, KojebaTeabHOoe
JBUKEHUE (3aTyXarollMe W BbIHY)KICHHbIE KoJieOaHUs), PE30HaHC,
BOJHOBOE  JIBIDKEHHE,  OTpaX€HHE  3ByKa,  MPSIMOJUHEHHOE
pacrpocTpaHeHHEe, OTpaXeHWe M IPEJOMJICHHE CBETa, IIOJHOE
BHYTPEHHEE OTPa’KEHHE CBETa, pas3jiokKeHUEe Oeyoro cBera B CIEKTP U
CIIO)KCHHE CIEKTPaJIbHBIX IIBETOB, TUCIEPCUS CBETa, €CTECTBEHHAS
pPaoOaKTUBHOCTh, BOBHUKHOBEHUE JTMHEHYATOTO CIIEKTpa M3ITYUYCHHS)
MO ONUCAaHUI0 WX XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacmo3HaBaTh MPOSBICHUE W3YyYCHHBIX (U3NICCKUX SBJICHHH B
OKpy)XaromeM Mupe (B TOM uucie (U3NYECKUE SBICHHUS B MPUPOJIE:
NpUIMBEL M OTJIMBBI, JBWKEHHE TutaHeT CONHEYHOH CHCTEMBI,
PCaKTHUBHOE JBIDKEHHE JKMBBIX OPTraHU3MOB, BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHYECKHE BOJHBI, IYHaMH, 3XO,
I[BETA TEJ, ONTHYECKUE SBJICHUS B MPHUPOJE, OMOJOTHYECKOE JCHCTBHE
BUAMMOTO, YJIBTPAQUOJIETOBOTO H PEHTICHOBCKOTO  H3ITYYCHHIA,
€CTeCTBEHHBI  paJMOaKTUBHBIA  (OH,  KOCMHUYECKHE  JIyYH,
palMOaKTUBHOE M3JyuYeHHE MPHUPOIHBIX MHHEpAJIOB, JIEHCTBHE
pPalMOAaKTUBHBIX M3IYYCHHH Ha OpraHu3M 4YeloBeKa), MpPH OSTOM
HNEepEeBOIUTh  MPAKTHUECKYI0  3aadyy B  Y4eOHYIO,  BBIIEISTH
CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) (QU3NUECKUX SBICHHIA;
ONMCHIBATh HM3YyYEHHBIE CBOWCTBA Ten M (U3NYECKHE SIBICHHUS,
UCTIONIB3YS (PM3MUECKUE BEIMYMHBI (CPEelHsss U MIHOBEHHAs CKOPOCTh
Tella IPYU HEPaBHOMEPHOM JIBIKEHHH, YCKOPEHUE, TIepeMeIIeHIE, MyTh,
yIJIoBasi CKOPOCTh, CHJIa TPEHHUS, CHJIA YHOPYTOCTH, CHJIA TSDKECTH,
YCKOpEeHHE CBOOOJHOTO MAaJeHHs, BEC TeNla, UMITYJIbC Telld, UMILYJIbC
CHJIBI, MeXaHW4ecKasi paboTa W MOUIHOCTh, NOTCHIMAIbHAS SHEPIHUs
TeJla, TOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAs 3HEPTUs
C)KaTOM MpY>KUHBI, KUHETUYECKass SHEPIusl, IOJIHAsS MeXaHW4yecKas
SHEprusi, MepuoJ M YacToTa KoJeOaHUM, JJIMHA BOJHBI, T'POMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTelb MPeTOMIICHUS
Cpelbl), MpHU ONUCAHUHM NPAaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI
UCTOJb3YEMbIX BEIUYMH, OOO3HAUCHMS W EAMHULBI (PU3HYECKUX
BEJINYUH, HAXOIUTh (HDOPMYINbI, CBS3BIBAIOLINE AAHHYIO (DU3MUECKYIO
BEJIMYUHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TpaduKU H3yUYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U TPOLECCHI,
MCTIOJIB3Ysl 3aKOH COXPaHEHUs YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHUS,



MPUHIUI CYNEPHO3UIIMU CHJI, TPUHIUII OTHOCUTEIBHOCTH [ 'amumes,
3aKOHbI HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHbl COXPAHEHHUs 3aps0BOTO M MAacCOBOIO
yucea TMpHU SIACPHBIX peakIusix, IpU HSTOM JaBaTh CJIOBECHYIO
bopMyTHUpPOBKY 3aKOHAa M  3alUChIBaTh €ro  MaTeMaTHYeCKoe
BBIPAKEHHUE,

OOBSICHATh (PU3MUYECKUE MPOILIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CHUTyallu  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2—
3 JorMyeckux IIaroB ¢ OMOpod Ha 2-3 U3YyYCHHBIX CBONCTBA
bu3uYeCcKUX BJICHUHN, (PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemiatb pacyéTHble 3ajaud (OomMparolivecss Ha cuctemy u3 2-3
ypaBHEHUI), WCHOJIb3ysd 3aKOHBI UM  (OPMYJbI, CBS3BIBAIOIIUE
dbu3uYeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3aJa4yu
3alUChIBATh  KPATKOE  YCJIOBHUE, BBISBISATH HEJOCTAIONIUE  WJIU
U30BITOUYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (POpMyIbI, HEOOXOAUMBIC
JUISL PEIICHUs, TPOBOJIUTH Pacu€Thl M OLCHHBATh PEATUCTUYHOCTH
MOJIYYEHHOT'0 3HAYeHUS (PU3NYECKON BEITUUMHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO pEIIUTh MPU MOMOIIU
(bu3MUECKNX METOIOB, UCIOJIb3Yys ONMHCAHUE MCCIIEIO0BAaHUS, BBIIEISAThH
IPOBEPSIEMOE TMPEANOJI0KEHUE, OLIEHUBATH IPABWIBHOCTh IOPSIKA
IPOBEACHUSI HCCIENOBAHUS, [€JaTh BBIBOJABI, HHTEPIPETUPOBATH
pEe3yNbTaThl HAOIIOICHUI U OTIBITOB;

IPOBOAUTH OMBITHl 10 HAOMIOACHUIO (U3UYECKUX SIBICHUU WIH
¢u3nUecKrX CBOMCTB TeN (M3y4eHHe BTOPOTo 3akoHa HproTOHA, 3akoHa
COXpaHEHUSI PHEPIHH, 3aBUCHUMOCTh NEPHOJa KOJIEOAaHUN MPYKUHHOTO
MasTHHKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTATYABl MaJbIX KOJIeOaHWM, NPSIMOJIMHEHHOE pPAaCIpOCTPAHCHHE
CBETa, pa3jloXKeHue Oenoro cBeTa B CIEKTP, H3y4YCHHUE CBOMCTB
N300paKeHNs B TJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpeaMeTa B
coOuparomeit TuH3e, HAOII0ICHUE CIUIONTHBIX U JIMHEWYAThIX CIIEKTPOB
U3ITyYEHHUs): CaMOCTOSITEIBHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOTO
Habopa oOOpyJOBaHUS, OMHCHIBATH XOJ OIBITA W €r0 Pe3yJbTaThl,
dbopMyIHpOBaTH BHIBOBI

OPOBOJIUTh MPHU HEOOXOJMMOCTH CEPUI0 TMPSIMBIX H3MEPEHUH,
ompenenssl CpellHee 3HaueHue u3MepseMoil BenuuuHbl ((POKyCHOE
paccrosiHue coOuparonieil JuH3bl), O00OCHOBBIBATH BBHIOOp crocoba
u3MepeHus (M3MEPUTENHLHOTO TPUOOopa);



MIPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHH C
HCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMCHHU
MIPY PaBHOYCKOPEHHOM JBWXEHUHU 0€3 HA4aJbHOW CKOPOCTH, MEepHoIa
KoJIcOaHW MaTEMATHICCKOTO MAasTHUKA OT JJTMHBI HUTH, 3aBUCUMOCTH
yria OTpakKCHHS CBETa OT yrja MaJCHUS M yria MPeJOMIICHHS OT yIJia
najcHuUs): TUTAHUPOBATh HMCCIEIOBAHUE, CAMOCTOSTEILHO COOHMpaTh
YCTaHOBKY, (DUKCHUPOBATh pPE3yJbTaThl IOJYYCHHOW 3aBHCHUMOCTHU
dbu3MYEeCKUX BEIIMUMH B BHUJIE€ TaOIUIl U TpadUKOB, JeiaTh BBHIBOIBI 1O
pe3ysIbTaTaM MCCIICIOBAHUS;

NIPOBOJAUTh KOCBCHHBIC W3MEpPEHUsS (U3MYECCKUX BEIUYHUH (CPEIHSS
CKOPOCTh H YCKOPEHHE Teja TpPH PABHOYCKOPCHHOM JIBWKCHHH,
YCKOPEHHE CBOOOJHOTO TMAJCHUS, KECTKOCTh MPYKUHBI, KOADOHUITUCHT
TPEHHS CKOJIBKCHUS, MEXaHWYeCKas padoTa M MOIIHOCTh, 4acTOTa W
Neproj] KOJeOaHUH MaTeMaTHYeCKOTO W TPYKHHHOTO MAasTHUKOB,
ONTHYECKAs CHja COOMpAOIICH JIMH3BI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHUs, COOUPaATh IKCIICPUMECHTAILHYIO YCTAHOBKY M
BBITIOJIHATE ~ M3MEPCHHS, CIIEAys  NPEIJIOKCHHOH  WHCTPYKIIUH,
BBIUMCISATh 3HAYCHHE BEIUYMHBI M aHAJIU3UPOBATh IOJYYCHHbBIE
PE3YNBTATHI C YUYETOM 3aJaHHOM MOTPEUTHOCTH U3MEPEHHUI;

coOmoaTh MpaBWiIa TEXHUKM Oe3omacHoCTH TMpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

paznuyaTh OCHOBHBIE MPU3HAKKM M3YYEHHBIX (U3UUYECKUX MOJENeH:
MaTepHalibHasg TOYKa, aOCOJMIOTHO TBEPOE TENO, TOYCUHBIH MCTOYHHUK
CBeTa, JIy4, TOHKAas JIMH3a, TUIAHEeTapHas MOJENb aToMma, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBHUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPON HA WX ONUCaHUS (B TOM YHCIIE:
CIUJOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS M YCKOPEHUS, paKera,
9XOJIOT, OYKH, MEpPHUCKOIN, (oToanmapar, ONTUYECKHE CBETOBO/IBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHONB3Yys 3HAHUA O
CBOMCTBaX (M3MUECKUX SIBICHHM UM HeoOXonumble (uU3nveckue

3aKOHOMEPHOCTH;
UCIIOJb30BAaTh CXEMBl M  CXEMaTU4YHbIE PUCYHKH  HM3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTENBHBIX npuooOpoB 51

TEXHOJIOTHYSCKHX IPOIECCOB MPH PEIICHUH YYeOHO-PAKTHICCKHUX
3a/1a4, ONTHYCCKUE CXEMBI JIJISI MTOCTPOCHUS M300pakKEHUH B IIJIOCKOM
3epKajie ¥ COOMpAIOIIEH JTMH3E;



NPUBOAUThL TpUMEphl  (HaXoAuTh HMHPOPMALMIO O MpUMEpPax)
MPAKTUYECKOTO UCIOIb30BaHUsl (DU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HM [ oOecrieueHus 0€30MacHOCTH MpU OOpallleHUH ¢ MpubopamMu
U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHECHUS 37]0POBbSI U COOTIOCH IS
HOPM 3KOJIOTHYECKOTO OBEACHUS B OKPYKaIOILEH CpeJIe;
OCYIIECTBJIATh TOHUCK HWH(OpMaruu (U3NYECKOTO0 COJIEpXKaHUS B
WNutepuere, camocrosiTenbHO (GOPMYNIHpPYsS TOMCKOBBIM  3ampoc,
HAaXOJUTh  MYTH  OMNpEJEJeHUs  JOCTOBEPHOCTH  IMOJYyYCHHOU
uHOpMalMK HAa OCHOBE HUMEIOIIMXCS 3HAHUW W JOTIOJHUTEIbHBIX
HCTOYHUKOB,

UCIIOJIb30BaTh TPW  BBIMIOJIHEHUU  yYEOHBIX 3aJlaHWil  HAy4HO-
NOMYJIAPHYIO JINTEPATYpy (PUBHUECKOTO COJIEPKAHUS, CIPABOYHBIC
Marepuainbl, pecypchl cetm  MHTepHer, BiajeTh mpuEMaMu
KOHCIIEKTUPOBAHUsI TEKCTa, MpeoOpa3oBaHus UHPOPMAIIUU U3 OITHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbBIC TUCbMEHHBIC U YCTHBIE COOOIICHUS HA OCHOBE
uH(OpMaIMK U3 HECKOJBKUX HCTOYHHUKOB (PU3UUECKOTO COJEpKaHMUs,
yOIMYHO IPEJICTABISATh pe3yNbTaThl MIPOEKTHOU WIH
UCCJIeI0BATEIbCKOM JESITEIIbHOCTH, IPU 3TOM T'PaMOTHO HCIIOJIB30BaTh
U3YYCHHBI TOHATHUMHBIA amnmapar u3ydaemMoro paszziena (GU3NKA U
COIMPOBOXK/JIaTh BBICTYIJICHUE MPE3CHTALMe ¢ y4€TOM OCOOeHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoanuyecTBO 4acoB
Ne HaunmeHoBaHMe pa3iesoB U TeM DuieKTpoHHbIe (U poBHIE)
Kontpoasubie | Ilpakrnueckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTbl
Pa3nen 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKIIET0 MUPA
11 ®dusurka - HayKa 0 IPUpoJIe 2 https://m.edso0.ru/Z1V7L302N
1.2 du3nyeckue BeTHIHHBI 2 https://m.edso0.ru/K5VOT6K4K
1.3 EcTtecTBeHHOHAy4YHBIN METO]T TO3HAHUS 2 1 https://m.edsoo.ru/UOY1E8T7R
Hroro mo pazaeny 6
Pa3nen 2. [lepBoHava/ibHbIe CBeIEHUS O CTPOEHUM BelllecTBA
2.1 Ctpoenue BemiecTna 1 https://m.edsoo.ru/W1D9YOC7F
9317( el e
2.2 JIBIKCHHC K B3AHMOJICHCTBHE HaCTHLL 2 1 https://m.edsoo.ru/A919P8S6R
BeIllECTBa
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 https://m.edso0.ru/Q6E9J0E6G
Wroro no pazneny 5
Paznen 3. /I[BuikeHHe U B3aUMOJAEHCTBHE TeJl
3.1 MexaHnuecKkoe ABIDKEHUE 3 https://m.edso00.ru/S8Y6F5F7I
3.2 WNuepuus, macca, INIOTHOCTh 4 https://m.edso0.ru/C318B7U3M
3.3 Cuna. Bunpe! cun 14 1 https://m.edso00.ru/QOM2I0R30Q
Hroro no pazneny 21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KMIKOCTEl 1 ra3oB



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q

Hasnenue. [lepenaua naBneHust

4.1 TBEPABIMU TEJIAMH, )KUIKOCTAMU U 3 https://m.edso0.ru/X9P8J2M7R
razamu
4.2 JlaBIIeHME KUAKOCTH 5 https://m.edsoo.ru/Z9F3WO0OR9Z
4.3 ATMOCdepHOe TaBIeHue 6 https://m.eds00.ru/Q8S1E3W1Q
4.4 JlCHCTBHE KIIKOCTH H rasa Ha 7 3 https://m.eds00.ru/X1IN1Q1TLK
IIOTPY’KEHHOE B HUX TEJIO
Hroro mo pazneny 21
Pa3nen 5. PaGora m MomHoCTH. JDHeprus
51 PaboTta u MOTITHOCTH 3 1 https://m.edso0.ru/Q5A4L8M8W
5.2 [IpocTeie MeXaHU3MBI 5 https://m.edsoo.ru/P3H8TOG5W
5.3 MexaHuveckast JHepTus 4 https://m.edsoo.ru/KOP8FOIM8I
Hroro mo pazaeny 12
PezepBHOE Bpems 3 https://m.edso0.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB 1O 68 12

I[TIPOTPAMME



https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KJIACC

KosmyecTBo 4acoB
HanmeHoBaHMe pa3/ies1oB U TeM DuieKTpoHHbIe (U poBHIE)
Ne n/m Kourpoabnsie | Ilpakrnueckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. TensoBble siBIeHUA
11 CtpoeHnue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/FSE6H2V1R
12 TemuoBbIe mporiecchbl 21 1 5 https://m.edsoo.ru/F712M902V
Hroro mo paznmeny 28
Pa3nen 2. DjieKTpuYecKHe H MATHUTHBIE SIBJICHHS
2.1 dnexrpuecikie 3ap;1vzn>1. 3apiKeHHbIC 7 1 https://m.edsoo.ru/B7Y8RIABA
TeJa U UX B3aUMO/JICHCTBUE
2.2 [TocTosSTHHBIN PIEKTPUIECKUN TOK 20 2 7 https://m.edso0.ru/O5S3Y2N0J
2.3 MarHuutHble SBICHUS 6 15 https://m.edso0.ru/V2V6P6T3S
2.4 DneKTpoMarHuTHasK HHIYKITUS 4 https://m.edsoo.ru/\V7C3B4P8F
Hroro mo pazaeny 37
PesepBHOe Bpems 3 https://m.edsoo.ru/C8J6U6B7 |
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne n/m Kourpoabnsie | IIpakTuyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTbI padoThI
Pazgen 1. Mexannuyeckue siBJIeHHs
Me 0
11 XAHMHACCIOC ABIDKCHIE I CHOCODET 10 1 https://m.edsoo.ru/T8L5V2H4Q
€r0 OMUCAHUS
1.2 BsaumoneiicTsue Tei 20 1 3 https://m.edsoo.ru/B2A2F6J70
13 3aKOHBI COXpaHCHUS 10 3 https://m.eds00.ru/TOI6K2G3M
Hroro mo pazaeny 40
Pazgen 2. Mexanu4eckue KoJie0aHus U BOJIHBI
2.1 MexaHuueckue KoneoaHus https://m.edsoo.ru/R914YOM6Z
2.2 MexaHnyeckue BOJHBL. 3BYK 1 3 https://m.edsoo.ru/I9K8UINSM
Hroro mo pazneny 15
Pa3nen 3. DiieKTpOMArHUTHOE 10JIe ¥ JIEKTPOMATHUTHbIE BOJIHBI
3
3.1 HCKTPOMATHITHO® HOJIC 6 2 https://m.edsoo.ru/E309B1Z2L
ANIEKTPOMAarHUTHBIE BOJHBI
Wroro no pazneny 6
Pazgen 4. CBeToBbIe SIBJIEHUSA
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIuH3BI ¥ oNITHYECKHE TPHOOPHI 6 https://m.edsoo.ru/Z8D1B7T0OV
4.3 PaznoxeHne 6e10ro CBETa B CIIEKTP 2 https://m.edsoo.ru/Z9X0C2NOL



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Hroro no pazneny 15
Pazjnen 5. KBanToBble siBIeHUS
n
5.1 CTYCKAHHE 1 NOTIOMIEHHC CRETA 4 1 https://m.eds00.ru/REVAI7VES
aTOMOM
5.2 CTtpoeHne aTOMHOTO sIpa 6 1 https://m.edsoo.ru/L 3EOT6R2Q
53 SnepHble peakun 7 1 https://m.edso0.ru/Q4D3Z0R7M
Hroro no pazneny 17
Paznen 6. [loBTOpUTEIBLHO-0000 1AM MOTY I
I1 600
6.1 OBTOPEHHE | OBODIIEHIE COACPRAIA 9 2 https://m.edso0.ru/07S0Z6M3I
Kypca ¢usuku 3a 7-9 knacc
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOTPAMME



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I




IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoasHbie
padoTsl

IIpakTHuyeckue
padoThI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®u3nka — Hayka o pupojie. Spnenns
pupoipl. U3ndecKue BICHUS

https://m.edsoo.ru/DOC8D7T0T

MexaHndeckue, TCINUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHHS

https://m.edsoo.ru/D403V3C4E

dwu3nyueckue BETMYHHBI 1 NX
H3MepeHne

https://m.edsoo.ru/A5L5F2X3M

Ypok-uccnenoanue "N3mepenne
TEeMIIepaTypbl IpU NOMOIIH
KUJKOCTHOTO TEPMOMETPA U aTYNKA
Temneparypbl"

https://m.edsoo.ru/X5Y7T7W7L

Kak ¢usuka u gpyrue eCTeCTBEHHbBIS
HAyKH U3y4aloT IPUPOTY.
EcTtecTBeHHOHAYYHBIN METO/
no3Hanus. Onvcanue GU3HIecKuX
SIBJIEHUH C IIOMOIIILIO MOZEIEN

https://m.edsoo0.ru/S4G5Z7W4R

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: JAIBHOCTH NOJIETA IIAPHUKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJIblIe BEICOTA ITycKa"

https://m.edso0.ru/G5G3K2T6F



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F

Crtpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAOLINE TUCKPETHOE CTPOCHHUE https://m.edsoo.ru/W9U7W3M3Y
BEIIECTBA

8 JIBr>KeHME 4acTHII BEIIeCTBa https://m.edsoo.ru/F6Y6C1WOU
Ypoxk-uccnenoanue «ONbITH IO

9 HaOJIIOCHUIO TETNIOBOTO PACIIUPEHUS https://m.edsoo.ru/E5SM4S0P3I
ra3oB»

10 ArperaTHbI€ COCTOSIHUSI BEIIECTBA https://m.edsoo.ru/J7M9P7C5R
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX

11 COCTOHMAX 1 X https://m.edsoo.ru/W5H7U3F9Q
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHHI
BOJIBI
MexaHnueckoe IBIKEHHE.

12 PaBHOMEpHOE M HEpaBHOMEpPHOE https://m.edsoo.ru/R7J0L1Y2Z
JIBIKCHUE

13 Ckopoctb. EqMHHIBI CKOPOCTH https://m.edsoo.ru/R4J1R8COD

14 Pacuer nmyTtu 1 BpeMeHH IBUKECHUS https://m.edso00.ru/N0Z2K8U7M
WNHueprys. 3akoH UHEPITUH.

15 B3aunmoelicTBre TN Kak IpyUYrHA https://m.edsoo.ru/A3L5S3L4X
M3MEHEHUS CKOPOCTH JIBHYKCHUS TEI

16 [TnoTHOCTB BemecTBa. Pacyet macchl n httos://m.eds00.1u/\V6Z9Y SBEW
o0beMa Tesa 1o ero MIOTHOCTH

17 JlaGopatopras padora «Onpenencrne https://m.edso0.ru/S7G8L8POD

IIJIOTHOCTHU TBép,HOFO TCIIa»



https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X
https://m.edsoo.ru/V6Z9Y5B6W
https://m.edsoo.ru/S7G8L8P0D

Permrenue 3amay o teme "ImoTHOCTE

18 " https://m.edsoo.ru/M310LOM4V
BeIllECTBA
Cuna xak xapakTepucTHUKa

19 B3auMoieiicTBUs Tesl. Cuiia yrpyrocTu. https://m.edso0.ru/J7T1MOS8L
3axoH ['yka
Jlaboparopnas pabora «3ydeHue

20 SABHCHMOCTH PaCTIDRCHIA https://m.edso0.ru/U8G2K4X2X
(neopmanyiu) Ipy>KMHBI OT
MIPUIIOKEHHOMN CHJIBD»

21 SBnenune Tarorenus. Cuna TsHKECTH https://m.edsoo.ru/V9K3R1J4C
CBs13b MEXK/Ty CHIION TSKECTH U MAaCCON

22 Tena. Bec Tena. Pemenne 3agad mo https://m.edsoo.ru/L416S5C6B
teme "Cuna TsxkecTn"

23 CH1a TUKSCTH HA APYTHX IIAHCTAX. https://m.eds00.ru/J3P1JOR6G
dusndecKue XapaKTePUCTHKH TIAHET

24 N3mepenue cwi. luaamomerp https://m.edsoo.ru/H6B5Z7S7H

25 Bec Tena. HeBecomocTh https://m.edsoo.ru/T1IA7G9TOW
CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX 110

26 oJiHOM npsiMoil. PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/M7B5G5Q1S
CHII

27 Pemenne faﬂaq 110 Teme https://m.eds00.ru/S9S0A2G8G
"PaBHogeiicTByrOMmast cui"

28 TpeHHe CKOMLHEHNS H TPCHHE MOKOA. https://m.edso0.ru/Y5Z2X9T0D
Tpenue B mpupoie 1 TEXHUKE

29 Jlaboparopnas pabota «3yuenue https://m.eds00.ru/S405T2N2I

3aBUCHUMOCTHU CUJIbI TPCHU A



https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W
https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I

CKOJIBbXKEHUS OT CWJIBI IaBIICHUS U
XapakTepa COIPUKACAOIIHUXCS
IIOBEPXHOCTEN»

Pemenue 3amau Ha onpenesieHre

30 . N https://m.edso0.ru/S8X3Z8ESN
PaBHOACUCTBYIOIICH CUJIbI
Pemenue 3amau o Temam: «Bec Tenay,

31 «I"'paduyeckoe n300pakeHne Crmm, https://m.edso0.ru/K9T02801J
«Cunbl», «PaBHOACHCTBYIOMIAS CHID»Y
KonTposbHas paboTa no remam:
«MexaHndeckoe JIBIKeHHey, «Macca,

32 IJIOTHOCTEY, «Bec Temay, https://m.edsoo.ru/U4Y0Y4M9Z
«I"paduueckoe n300pakeHHE CH,
«Cunp»

33 flasnerne. CrocoOb! yMeHbIICHHS 1 https://m.edsoo.ru/P5F1P3P1A
YBEJIMYEHUS TaBJICHUS

€Hue .3 e

34 flapenn r?3a ABHEHMOCTD AABICHIA https://m.eds00.ru/J5Q5Q3A7S
ra3a ot o0bEma, TeMIeparypsl
[lepe e é e

35 PEAIATa ABTICHIL TBEPALIMI TEIAMH, https://m.edsoo.ru/S8M4I1516V
KUAKOCTAMU U Ta3zamu. 3akoH [lackamns

36 Jlapretiie B X?HKOCTH 1rase, https://m.edsoo.ru/P9T7U910W
BBI3BAHHOE JICHCTBHEM CHUIIBI TSDKECTH
P

37 CILCHRE 34121 110 TeMe «/laBerie B https://m.edso0.ru/P3Z4T7X2H
KUAKOCTHU U rase. 3akoH [Tackams»

38 Coobmarormmecs cocyipl https://m.edsoo.ru/D1L8K5Z1E

39 I'mnpaBnuueckuii mpecc https://m.edsoo.ru/Q813F1N2H

40 ManomMmertpsl. I1lopiIHEBON KUAKOCTHBII https://m.edsoo.ru/Y2F9WENGE



https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E

HacoC

41

Atmocdepa 3emuu. [TpuauHbI
CYIIECTBOBAHMSI BO3IYIITHON 000JIOUKH
3emin. 3aBHCUMOCTH aTMOC(EPHOTO
AaBJICHUA OT BBICOTHI HAaJT YPOBHEM
Mopst

https://m.edsoo.ru/T5X4E4R9R

42

Bec Bo3nyxa. ATMocdepHoe naBieHne

https://m.edsoo.ru/\VV6J0G1D0OV

43

N3mepeHne aTMoc(hepHOro 1aBICHHUS.
OmnsiT Toppuuennu

https://m.edso0.ru/G3J5F2U1A

44

3aBUCUMOCTb aTMOC(EPHOTO JaBJICHUS
OT BBICOTBI HaJl YPOBHEM MODSI

https://m.edsoo.ru/A3S9J5MOP

45

bapomerp-anepouna. AtmochepHoe
JIaBJICHHE Ha Pa3JIMYHBIX BHICOTAX

https://m.edsoo.ru/W502H6F5V

46

Pemrenue 3amay mo reme
"AtmocdepHoe naBieHue"

https://m.edsoo.ru/H5HOV1T3P

47

JleiicTBue :KUIKOCTH U ra3a Ha
MOTPY’KEHHOE B HUX TEJIO. ApXUMEI0Ba
ciiia

https://m.edsoo.ru/E2P8Y714Z

48

JlaGoparopnas padora «OnpeneneHue
BBITAJIKUBAIOLIEH CUJIBI, IEUCTBYIOIIEH
Ha TeJo, MOTPYKEHHOE B KHUAKOCTH)

https://m.edsoo0.ru/X6V4Q6P8Z

49

JlaGoparopnas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTH Beca
Tena B BOJI€ OT 00bEMa NOrPyKEHHOH B
XKUAKOCTb YaCTH TEJa»

https://m.edso0.ru/S210KON5P

50

IInaBanue Ten

https://m.edso0.ru/P2K8C006X



https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A
https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z
https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X

51

Jlaboparopnast pabota
"KoncTpyupoBanue apeoMeTpa uiu
KOHCTPYUPOBaHUE JTOIKHU U
omnpeneneHue e€ rpy3onoabEMHOCTH"

https://m.edsoo.ru/C4R5T8Y 2V

52

Pemenue 3agau no remam: «IlnaBanue
cyaoB. Bo3nyxoriaBanue», «JlaBienue
TBEPABIX TECII, )KI/II[KOCTGﬁ U ra30B»

https://m.edsoo.ru/A9D20Q8A3H

53

Mexanudeckast pabota

https://m.edsoo.ru/C2M3D5Y4L

54

MomntHocTh. EMMHUIIEI MOIITHOCTH

https://m.edsoo.ru/H8Y9KOX2T

55

Ypok-uccnenoBanue "Pacyér
MOIIHOCTH, Pa3BUBAEMOU ITPU MOIBEME
o JiecTHHIlEe"

https://m.edso0.ru/T7G0J7W5I

56

[IpocTthie MexaHu3MBI. Phryar.
PaBHOBecue cuil Ha ppryare

https://m.edsoo0.ru/B3U9T8M3K

57

KontponbHas padoTa mo teme
«/laBieHue TBEPAbIX TEJ, )KUAKOCTEH U
ra3oBy» / Beepoccwuiickast mpoBepoyHast
pabora

https://m.edsoo.ru/ROTOHON1C

58

PesepBHbliit ypok. Pabota ¢ Tekctamu
o teMe «/laBjaeHue TBEPABIX TEIl,
JKHJIKOCTEM 1 ra3oB» / Becepoccuiickas
poBepouHas padboTa

https://m.edsoo.ru/W1T0B1B8U

59

Prryaru B TexHuKe, OBITY M IPUPO/IE.
Jlaboparopnast pabota «lccnenoBanue
YCIIOBUI PaBHOBECHS PbIYara

0.5

https://m.edsoo.ru/R5K100H9K

60

Pemenue 3aay mo temMe «Y CI0BUSA

https://m.edsoo.ru/L5G50Q2K80



https://m.edsoo.ru/C4R5T8Y2V
https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K
https://m.edsoo.ru/L5G5Q2K8O

PaBHOBCCHA pblyara»

KoadduimeHT mosie3HOTo 1eicTBUS
61 Mexanusma. Jlaboparopuas padora
«M3mepenue KIIJ] HakitoHHON

IIJIOCKOCTH»

0.5

https://m.edsoo.ru/J4K7Z26J21

62 Pemenne 3agau no teme "Padora,
MomHocTh, KIT/["

https://m.edsoo.ru/Z8Y8D0OL2Y

63 Mexanunueckas sHeprus. Kunernueckas

" IIOTCHOHAJIbHAA SOHEPTHUA

https://m.edsoo.ru/P4V40409T

64 3aK0H COXpaHECHHS MEXaHUIECKOM

SHEeprun

https://m.edsoo.ru/LON7T0D9C

YPOK-3KCIIEpUMEHT T10 TEME
"DKCEepUMEHTAIBHOE OTIPECIICHUE
65 W3MEHEHUS KUHETUYEeCKOU U
MOTEHIUATBLHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM

IJIOCKOCTH"

https://m.edsoo.ru/Y6G409K7U

KontponbHas padora no reme «Padota

66
Y MOILHOCTb. DHEPTUs»

https://m.edsoo.ru/P2Z7P4G4N

PesepBHriit ypok. PaboTa ¢ TekcTamu

67
1o TeMe "MexaHudeckoe OBrKeHue"

https://m.edsoo.ru/J4Y7W4R4Z

PesepBHriit ypok. PaboTa ¢ TekcTamu
68 no teme "Pabota. MomHOCTb.

OHneprus"

https://m.edso0.ru/A5Z22G6Y9M

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/A5Z2G6Y9M

8 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoTsI

IIpakTH4yeckue
padoThI

Hara
H3y4YeHHu s

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUU U UX OTIBITHBIE
MTOATBEPKACHUS

https://m.edsoo.ru/11L6W5X0Z

Macca u pazmep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/P7F6L4R6L

Mopenu TBEPAOTO, JKHIKOTO U
ra3000pa3HOr0 COCTOSIHHMA
BEIllECTBA

https://m.edsoo.ru/N9T7D1S1F

OOBsICHEHUE CBOMCTB
TBEPIOTO, YKHUIKOTO U
ra3000pa3HOro COCTOSHUMN
BEIIECTBA Ha OCHOBE
MOJIOYKEHUH MOJICKYJISIPHO-
KHHETUYCCKOM TCOpHH

https://m.edsoo0.ru/L6X9P7X3M

Kpucrannumueckue u amopgHbie
Tena

https://m.edsoo.ru/H6W20Q8V5D

CMauuBaHue U KalmnJUIIPHOCTD.
HOBerHOCTHOC HaTsOHKCHUC

https://m.edsoo.ru/M209B3R1L

TemnoBoe pacmmpenue u
coKaTue

https://m.edso0.ru/J7T1T5C3B



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B

Temnepatypa. CBs3b

TEMIEpPaTypbl CO CKOPOCTBIO
TEIJIOBOTO JIBUYKEHUS YaCTHUIL

https://m.edsoo.ru/C9P4B3B3E

Buyrpennss sHeprus.
CriocoObl U3MEHEHUS
BHYTPEHHEUN SHEPruu

https://m.edsoo.ru/F1S701S9X

10

Bupael Teruionepegaun

https://m.edsoo.ru/R8O0E4G2]

11

VYpok-koHpepeH1us
"[IpakTyeckoe
WCTIOJIb30BAHNE TETIOBBIX
CBOIICTB BEIIECTB U
MaTepHajIoB B LEJAX
sHeprocoepekeHus"

https://m.edsoo.ru/ROD80O9V0Q

12

KoanyecTBO TEILUIOTEI.
VenbHasg TEMIOEMKOCTE

https://m.edsoo.ru/F6M7F7K8S

13

YpaBHEHHE TEILJIOBOTO
Oananca. TeruiooOMeH u
TEIJIOBOE PAaBHOBECHE

https://m.edsoo.ru/E7TR9C6G1Q

14

JlaGoparopnas pabora
"UccneqoBanue ABICHUA
TEIUI000MeHa MpH
CMEIIMBAHUH XOJIOAHOMN U
ropsiueit Bojb!"

https://m.edsoo.ru/Q8RIC6H2R

15

Pacuer xonudecTBa TCIIJIOTHI,
HeO6XOI[I/IMOFO JUIL Harp€BaHUs
TCJIa U BbIACIISIEMOTO UM IIpH

OXJIAXKACHHUHU

https://m.edsoo0.ru/X8H6J1WOY



https://m.edsoo.ru/C9P4B3B3E
https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y

16

Jlaboparopnast pabota
"Onpenenenue yaeiabHOU
TEIJIOEMKOCTH BeliecTna"

https://m.edso0.ru/H4V7Q308C

17

DHeprus TOIUIUBA. Y JIeJIbHAs
TEIJIOTa CTOPaHUs

https://m.edsoo.ru/M8M5Z4K6B

18

[InaBnenue u oTBEpACBaHNE
KPUCTAJUTMYECKUX TEJI.
VaenpHas TEMIOTA IIABIICHUS

https://m.edsoo.ru/D3W3A402I

19

JlabopaTopHnast pabota
"Onpenenenne yneabsHON
TEIUIOTHI IUIaBJICHU JIbaa"

https://m.edsoo.ru/G8POHOX5B

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

https://m.edsoo.ru/\V4Y0X803H

21

Kunenune. Y nenpHag Temiora
nmapooOpa3oBaHUs U
KOHJIeHCAlMH. 3aBUCHMOCTD
TeMIIePaTypbl KUTICHUS OT
aTMOC(hepHOTO JTaBJICHUS

https://m.edsoo.ru/I6M5B7X7T

22

BrnaxHocTh BO3yXa.
JlaGoparopnas pabora
"OmnpeneneHne OTHOCUTEIbHOM
BJI&YKHOCTH BO3ayxa"

https://m.edsoo.ru/NOG6H8C2D

23

Pemenue 3amau Ha
OIIpeIETICHUE BIIaXKHOCTH

BO3/lyXa

https://m.edso0.ru/D0J8G4K8H

24

[TpuHIMTBI pabOTHI TETIIIOBBIX
nsurateneif. [Taposas TypOuHa.

https://m.edsoo.ru/J7B1B5E5SE



https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/D3W3A4Q2I
https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E

JIBurarenb BHYTPEHHETO
CropaHus

25

KII[ TermoBoro aBuraressi.
TeroBbIe IBUTATENM U 3aALATA

OKpYKaroLIEH CpeIbl

https://m.edso0.ru/S8A4K7F3F

26

3aKOH COXpaHEHHUS U
IIpEBpAILCHUS DHEPTUU B
TCIJIOBBIX IMpoHeccax

https://m.edsoo.ru/ION7C7D7I

27

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "TerioBbie
siBNIeHUs. MI3MeHeHnne
arperaTHbIX COCTOSIHUI
BemecTra'

https://m.edsoo.ru/F2Z3K2F2D

28

KonTtponpHas padoTta o reme
"TennoBeie ABICHUS.
N3menenue arperatHbIx
COCTOSIHMM BemecTna"

https://m.edsoo.ru/E0I6W3U2P

29

DnekTpuzaius Ten. J{Ba pona
ANEKTPUYECKUX 3apsI0B

https://m.edsoo.ru/U7V1TOV7Z

30

Ypoxk-uccnenoBanue
"DnexTpusanus Ten
MHIYKIUEH U Ipu
CONPUKOCHOBEHUH"

https://m.edsoo.ru/L9VOY8NIC

31

B3anmonenicTBue 3apskKeHHbBIX
ten. 3akoH Kynona

https://m.edsoo.ru/H2R1J1U60

32

DNEKTPUUYECKOE NOJIE.
HamnpsxkeHHoCTh

https://m.edso0.ru/Z5Q3S3U0K



https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K

AEKTPUYECKOTO ITOJISL.
[IpuHnun cynepno3unun
BIEKTPUYECKUX MOJIEN

33

Hocurenu snexrpuaecknx
3apsA70B. DJIeMEeHTapHbIN
3apsan. CtpoeHue atoma

https://m.edsoo.ru/X6W509K0K

34

HpOBO)IHI/IKI/I " JUDJICKTPHUKH.
3aKOH COXpaHEHUs
AIEKTPHUUECKOTO 3apsa

https://m.edsoo.ru/J1FAR7NA4F

35

Pemrenue 3agad Ha
IIPUMEHEHHE CBOWCTB
IEKTPUYECKUX 3apAI0B

https://m.edsoo.ru/1408N8X00

36

DJIEKTPUYECKHI TOK, YCITOBUS
€ro CYIIECTBOBAHMSL.

W cTOUHMKH AIIEKTPUYECKOTO
TOKa

https://m.edso0.ru/0O7T7Y419]

37

JleficTBUA IIEKTPUUYECKOTO
TOKa

https://m.edsoo.ru/N6 K2P6Q3U

38

Ypok-uccnenoBanue

" JlelicTBHE IIEKTPUUECKOTO
TOJISI HA TIPOBOJIHUKH U
JIUBJIEKTPUKH"

https://m.edsoo0.ru/T1K3V1X2Y

39

DNeKTpUYECKUH TOK B
MeTaJuIax, )KUAKOCTAX U razax

https://m.edsoo.ru/N4C3B6K8W

40

DneKTpuyecKas Lelb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/P5G1A0W5N



https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J
https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N

41

Cuuna Toka. JlaboparopHast
pabota "M3mepenue u
peryaupoBaHue CUITBI TOKA"

0.5

https://m.edsoo.ru/W5X5Z8P9K

42

DNEeKTpUUYECKOE HAIPSKEHUE.
BoasTmeTp. JIabopaTtopHast
pabota "U3mepenue u
peryaupoBaHue HapsHKeHUs "

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTuBieHHE IPOBOIHUKA.
VY enbHOe CONPOTHUBIICHHE
BEI[ECTBA

https://m.edso0.ru/E3Z857027

44

JlabopaTopHnast pabota
"3aBUCUMOCTb JIEKTPUUECKOTO
COMPOTHUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, IJI0UIaAn
MOTIEPEYHOT0 CEYECHUS U
Marepuaia'

https://m.edsoo.ru/P7S2L1M2M

45

3aBHCUMOCTD CUIIBI TOKA OT
HanpspkeHus. 3akoH OMma 11
y4acTKa Ienu

https://m.edso0.ru/D8J5G7Q5S

46

JlaGoparopnas pabota
"UccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYILEro uepe3
PE3UCTOpP, OT CONPOTUBIICHUS
pE3UCTOpa U HATIPSIKEHUS HA
pe3ucrope”

https://m.edsoo.ru/R7A5G0I8N

47

IlocnenoBaTrenbpHOE U
napajijieJIbHOC COCINHCHU A

https://m.edsoo.ru/A7Q8Y5P7B



https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/R7A5G0I8N
https://m.edsoo.ru/A7Q8Y5P7B

MIPOBOJHUKOB

48

JlaGoparopnast pabota
"[IpoBepka nmpaBuIIa CIOKEHUS
HaIpsHKEHUN IIPU
MOCIIEIOBATEIHHOM

COEJIMHEHUH JIBYX pPe3UCTOPOB"

https://m.edsoo.ru/M1C7Z27D9S

49

JlaGoparopnas pabota
"[IpoBepka mpaBuIa 715t CUITBI
TOKa TIPH MMapauIeTbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/D3J6R8NGE

50

Pemrenue 3agad Ha
npuMeHeHne 3akoHa Oma i
Pa3IMYHOTO COCTUHEHUS
MPOBOJIHUKOB

https://m.edsoo.ru/A7SOW2R1W

51

PaboTa 1 MomIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenma

https://m.edsoo.ru/E4A2Z3D7T

52

JlaGopaTopHas pabota
"Onpenenenue paboThl U
MOIIIHOCTH 3JIEKTPHUECKOTO
TOKa"

https://m.edsoo.ru/E2P6V8C3Q

53

DNEeKTpUUECKUE e U
MOTPEOUTENH ANEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/R7F2V1B5T

54

IlocTosiHHEIE MarHmThbl, UX
B3aHUMOJICHCTBHE

https://m.edso0.ru/Z0C9C1M8S



https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/Z0C9C1M8S

55

Ypoxk-uccinenoBanue
"N3ydyeHue nosuei moCTOSIHHBIX
MarHuToB"

https://m.edsoo.ru/I1K1R5T7B

56

MaruautHoe nojsie. MarautHoe
oJjie 3eMJIH 1 €ro 3HaYEeHUE
JUTSL SKA3HHU Ha 3eMile

https://m.edsoo.ru/A1B1G4M9L

57

[ToaroroBka K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUYECKHE 3apsbl.
3apspKeHHBIC TeJla U X
B3auMoaericTBUA. [loCcTOAHHEIN
AIEKTPUYECKU TOK"

https://m.edsoo.ru/L5D2E0L40

58

KonTtponpHas pabora o reme
"DneKkTpruuecKue 3apsabl.
3apsKEHHbBIE TeJla U X
B3auMoaeicTBUA. [locTOAHHEIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoepoyHas
pabora

https://m.eds00.ru/G7X7C706X

59

PesepBHriit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"ITocTOSTHHBIN 2JIEKTPUYECKUI
ToK" / Becepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/F5D8D9T8N

60

OmnsIT Opcrena. MarautHoe
I10JIE JIEKTPUYECKOrO TOKa
MarauTHoO€ 1oJie KaTyIlIKH C

https://m.edso0.ru/T9L1S9K0Q



https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/T9L1S9K0Q

TOKOM

61

[Ipumenenune
JJIEKTPOMArHUTOB B TEXHHKE.
JlaGoparopnas pabota
"U3yuenue nencTBUst
MarHuTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/M8VINSDOL

62

DNeKTPOIBUTATENb
MTOCTOSTHHOTO TOKA.
Hcnonw3oBanue
AIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPONUCTBAX U
Ha TpaHcnopre. JlabopaTopHas
pabora "KoHcTpynpoBaHue u
n3ydeHue paboThl
3NeKTpoABUraTesis"”

https://m.edsoo.ru/J1V7A7C2I

63

OnbiTel Papajes. 3aKoH

BJIGKTpOMaFHI/ITHOﬁ HHAYKIUU.

[IpaBumo Jlenua

https://m.edsoo.ru/ESLSMOH4W

64

Onextporerepatop. Crocoobl
MOJIy4EHUS DIIEKTPUIECKOH
SHEPruu. DNEKTPOCTAHLIUU Ha
BO30OHOBIISIEMBIX HCTOUHUKAX
SHEPruu

https://m.edsoo.ru/FSH8W9IRSI

65

[ToaroToBka Kk KOHTPOJIBHOU
paboTte o Teme
"DJIeKTpUUECKHE U MarHUTHbBIE

https://m.edsoo0.ru/G1L3L2X7L



https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/G1L3L2X7L

sBieHus"

66

KonTtponsHas pabota o Teme
"DJIeKTpUYECKHE U MAaTHUTHBIC
siBJIeHUA"

https://m.edsoo.ru/Y2X8R3FON

67

PesepBHblit ypok. Pabora ¢
TexkcTaMu o teMe ""TermnoBeie
sBieHus"

https://m.edsoo0.ru/J1J3F9B6T

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH II0 TEME
"MarauTHble aBieHus"

https://m.edsoo.ru/P912D8KOW

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

9 KJIACC

KoaunuecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontpoabnsbie | Ilpakruyeckue
n/m Bcero u3ydyeHusi | odpa3zoBaTesibHbIE pecypchl
padoThI padoTbI

M .

1 CXAHHMACCROC JIBHACHHC 1 https://m.edsoo0.ru/F4G6C1M7F
MarepuanbHas TOUKa
CucremMa orcuera.

2 OTHOCHUTENTHLHOCTD 1 https://m.edsoo.ru/NSCIF5F5F
MEXaHUYECKOTO JIBUKEHUS
PaBrOMEepHOE OJIMHEWHOE

3 BHOMEPHOC [PAMOIHHENH 1 https://m.edsoo.ru/YAX4H7N6C
JIBUOKEHUE
HepaBaomepnoe

OJIMHEWHOE €HUeE.

4 TPAMOJTHHEHHOE JIBIDKCHH 1 https://m.edsoo.ru/\VV9U7B4D1Z
CpenHsisi ¥ MTHOBEHHAsI
CKOpPOCTb
[Ipsimonuuelinoe

5 PaBHOYCKOPEHHOE JIBUKEHHE. 1 https://m.edsoo.ru/JOP612ROH
Yckopenue
CkopocTh NPSIMOJIMHEHMHOTO

6 PaBHOYCKOPEHHOTO JIBHYKCHHSI. 1 https://m.edsoo.ru/M9E114S5N
I'paduk ckopoctr
JlaGopaTopHas pabora
"Onpenenenrie ycKOpeHus Tena

7 pel yOrop 1 1 https://m.edso0.ru/O0P8S4C1J

IIPY PAaBHOYCKOPEHHOM
JBMKEHUH 110 HAKIIOHHON



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J

IJTOCKOCTH"

CB00OOHOE ITajicHUE TEIL

8 https://m.edso0.ru/J9Y3Z2J1G
Omnerte! [Nannnes
PaBHOMEpHOE NBUXKEHUE 11O

I

9 OKPYAHOCTH. LICPHOM 1 . https://m.edsoo.ru/R8K1U9L4L
yacToTa oOpamieHus. JInneitnas
U YIJI0Basi CKOPOCTH

10 HenrpoctpemutenyHoe https://m.edso0.ru/ASO9K1NOU
YCKOpEHHE

11 Hepsgiii sakon Hprotoma. https://m.edso0.ru/H6G217N4R
Bexrop cuibr

12 Bropoii ?:aKOH Herorona. https://m.edso0.ru/F8S7N1T5N
PaBHonelicTByOIIAs cuia

13 Tperuii 3akon Heioroka https://m.edsoo.ru/SSW4B2VOR
Cynepno3unus cui

14 Peruenue sajiat a npumencrue https://m.edsoo.ru/X4E7S7E6C
3akoHOB HprO0TOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3B0OB2E

16 Pemenue sanat no reme «Cuna https://m.edsoo.ru/NIN5UOH10
YIPYTOCTHY
JlaGoparopnas paboTa

17 «OnpeneneHune KecTKOCTU https://m.edso00.ru/JOR6G3A10
TIPY>KUHBI

18 Cuna tpenus https://m.edsoo.ru/X7J9P9S8E
P

19 CLLICHHE 337131 110 TeMe «Curia https://m.eds00.ru/Z7K6Q4V2V

TPCHUS»



https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L
https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V

20

Jlaboparopnast pabota
"Onpenenenne kodpdumrenra
TPEHUs CKOJIbXKEHUs"

https://m.edsoo.ru/U5B6R1V0Z

21

Pemrenue 3agad o teme
"3axonbl Herorona. Cuia
ynpyroctu. Cuna tpeHus"

https://m.edsoo.ru/B6USW9A8Z

22

Cuna TsSKeCTH U 3aKOH
BCEMHUPHOTO TSATOTCHHUS.
Yckopenue cBoOOHOTO
TaJCHUS

https://m.edsoo.ru/D9E4E9I2Z

23

VYpok-koHpepeH1us

" JIBMKEHHE TEJT BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
lamaktukn"

https://m.edsoo.ru/T414P7P8W

24

Pemrenue 3amay o teme "Cuna
TSDKECTH M 3aKOH BCEMHUPHOTO
TATOTEHU"

https://m.edsoo.ru/Z7P614D6B

25

HepBa;I KOCMHYCCKaAsA CKOPOCTD.

HeBecomocTs u MEeperpy3Kku

https://m.eds00.ru/Q3T3V3Z0Y

26

PaBHOBecue maTepuanbHO
TOYKH. AOCOIIIOTHO TBEPI0E
teno. PaBHoBecue TBEpAOTO
TeNa ¢ 3aKpErIEHHON OChIO
BpaiieHus. MOMEHT CUIIBIL.
Lentp Ts0KECTH

https://m.edsoo.ru/P1LA7D407W

27

PaBHOBECHE MaTepuanbHOW

https://m.edsoo.ru/HOWI1S5W8T



https://m.edsoo.ru/U5B6R1V0Z
https://m.edsoo.ru/B6U8W9A8Z
https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T

TOYKHU. AOCOJIFOTHO TBEPI0E
teno. PaBHoBecHue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaieHuss. MOMEHT CUIIBI.
LenTp TsDKECTH

28

Pemnrenue 3agad mo teme
"MowmeHT cuiibl. LlenTp
TsoKecTn"”

https://m.edsoo0.ru/B8T6J2J6K

29

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1Mo Teme
"MexaHn4eckoe IBUKECHHUE.
Bsaumoneticteue Ter"

https://m.edsoo.ru/I5X6B0B1I

30

Kontponbhas pabora o reme
"MexaHn4eckoe IBUKECHHUE.
Bsaumoneticteue Ten'"

https://m.edsoo.ru/W1V8P6V3B

31

Nmnynec Tena. UMynbe CUITBL.
3aKoH COXpaHEHHs UMITYJIbCA.

VYnpyroe u Heynpyroe
B3aUMOJEHCTBUE

https://m.edsoo.ru/D5U2T9J5B

32

Pemenue 3aga4 o teMe "3akoH
COXpaHEHUs UMITyJibca"

https://m.edsoo.ru/M6H4V106L

33

Ypok-koH}pepeHIus
"PeakTUBHOE ABIKEHIE B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/N2S4U5J8T

34

Mexanuueckas paboTta u
MOIIIHOCTh

https://m.edso0.ru/S3V3B4V1T

35

PaGora cunbl TAXKECCTHU, CHUIIbI

https://m.edsoo.ru/N6N9E3J4U



https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B
https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U

YIPYIOCTH M CUJIbI TPEHUS

36

JlaGoparopnast pabota
«OmnpeneneHne paboThI CHUITBI
TPEHUs IPU PaBHOMEPHOM
JBYDKEHUH TEJa 0
TOPU30HTAIIBHOM MOBEPXHOCTH

https://m.edso0.ru/J1G1B4T20Q

37

CBs13b 3HEpruu U paboTHI.
[ToreHnmanpHas SHEPIUst

https://m.edsoo.ru/C2V7B6E2I

38

Kunernueckas sneprusi.
TeopeMa 0 KHHETHYECKOU
SHEPIrUn

https://m.edso0.ru/J3T8L3D5T

39

3aKOH COXpaHEHUS YHEPTUU B
MEXaHHUKe

https://m.edsoo.ru/M8VOW3W3F

40

JlaGopaTtopHnas paboTa
«M3ydenue 3akoHa COXpaHCHUS
SHEPTUM»

https://m.edso0.ru/M3S2Y8J1H

41

KonebarensHoe nBMKEHUE U
€ro XapaKTePUCTUKHU

https://m.edsoo0.ru/S2N5G8W2K

42

3aryxaromue KojaebaHusl.
Brinyxaennbie konebaHusl.
Pe3onanc

https://m.edsoo.ru/N3SOW1U5E

43

MaremaTnueckuii u
NPYKUHHBIA MasiTHUKH

https://m.edsoo.ru/ISM614R7Z

44

Ypok-uccienoBaHue
«3aBUCHUMOCTh IIEpUOJA
KoJieOaHui OT )KeCTKOCTH

https://m.edsoo.ru/Y4K3Y5P8X



https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K
https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X

MPYKHUHBI U MacChl TPy3a»

45

[IpeBpanienue sHeprun npu
MEXaHNYECKNX KOJICOaHUSIX

https://m.edsoo.ru/L4W6V5Y9U

46

Jlaboparoprast paborta
«OmnpeneneHue 4acToThl U
nepuoja KojieOaHuu
NPY>KUHHOI'O MasiTHUKA

https://m.edsoo.ru/D4T9R1F5R

47

Jlaboparopnas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoja KoyjebaHuil rpysa,
IOABCIICHHOI'O K HUTH, OT
Macchl Irpy3a»

https://m.edsoo.ru/S4M7L4W3V

48

MexaHnueckue BOJIHEL.

CBoJicTBa MEXaHUYECKHUX BOJIH.

[IpononbHbIE U IOTIEpEYHbIE
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

Ypok-koHpepeHIus
"MexaHndecKne BOJIHEI B
TBEpAOM Tene. CelicMuuecKre
BOJIHBI"

https://m.edsoo.ru/W1W0OM9JOM

50

3Byk. PacnpocTpanenue u
OTpa)keHHE 3ByKa

https://m.edsoo.ru/A7TR9U7S7Q

51

Ypoxk-uccienoBanue
"HabGnroneaue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

https://m.edsoo.ru/N4Z4K9C9Y

52

FpOMKOCTB 3BYKa U BbICOTA
TOHAa. AKYCTI/ILIGCKI/Iﬁ PE30HAHC

https://m.edsoo.ru/JIR2M3Q3W



https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M
https://m.edsoo.ru/A7R9U7S7Q
https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/J1R2M3Q3W

53

VYpox-KoH(pepeHIus
"VipTpa3Byk 1 HH(pa3ByK B
MPUPO/JIE U TEXHUKE"

https://m.edsoo.ru/U3W9Q7R9S

54

IToaroroBka Kk KOHTPOJIBHOMU
pabore 1o Teme "3aKOHbI
coxpaHeHus1. Mexanuvyeckue
KOJIeOaHMs 1 BOJIHBI"

https://m.edsoo.ru/F8M20Q6T5V

55

KonTponsHas paboTa o reme
"3aKOHBI COXpaHEHUSI.
Mexannyeckue KojiebaHus u
BOJIHBI"

https://m.edsoo.ru/\V4G6V1F4Q

56

DJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJIHBI

https://m.edso0.ru/U6Q7S6X6F

57

CBolicTBa AIIEKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.ru/K7B7Z4W6C

58

Ypok-koudepennus "[lkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne
ANIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBS3H"

https://m.edsoo.ru/SOU6R8I1C

59

VYpok-uccnenoBanue
"N3yueHue cBOMCTB
JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbI0O MOOMIJIBHOTO
TenepoHa"

https://m.edsoo.ru/T3R1R0OCSI

60

Pemenue 3amau Ha
OTIpeIeJICHUE YaCTOThI U JJIUHBI

https://m.edso0.ru/Q2V5N7R5]



https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/F8M2Q6T5V
https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/S0U6R8I1C
https://m.edsoo.ru/T3R1R0C8I
https://m.edsoo.ru/Q2V5N7R5J

3JEKTPOMArHUTHOM BOJIHBI

61

DneKTpOMarHuTHas MpUpoia
cBera. CKOpOCTh CBETA.
BousHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/SITUOF1L6Y

62

Hcrounuku ceera.
[IpssmosnHeliHOE
pacpoCTpaHEHHE CBETA.
3armenust Connia u JIyHsl

https://m.edso0.ru/Q8A4S9T4J

63

3aKoH OTpaXEHHUS CBETA.
3epkaina. Pemmenue 3a1a4 Ha
IIPUMEHEHNE 3aKOHA
OTpaKEHHsI CBETA

https://m.edsoo.ru/Z5A3H2U4R

64

[Ipenomiienue cBeta. 3aKOH
MIpeIOMIIEHHUS CBETa

https://m.edsoo.ru/M2H2C8U4S

65

[TosnHOE BHYTpEHHEE
OTpa)keHHE CBETA.
Hcnonb30Banne NOIHOTO
BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX

https://m.edso0.ru/N4S3PSE9T

66

JlaGoparopnas pabora
"UccneqoBanue 3aBUCUMOCTH
yria IpeJoMIIEHUS CBETOBOTO
JTy4a OT yIJia MajeHus Ha

nn

rpaHuLe "BO31yX-CTEKIIO

https://m.edso0.ru/S3DIN6TIT

67

VYpox-koHpepeHuus
"M cnop30BaHuE TOTHOTO
BHYTPEHHETO OTPaKEHHUS:

https://m.edsoo.ru/YOT3K7BON



https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Q8A4S9T4J
https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/M2H2C8U4S
https://m.edsoo.ru/N4S3P8E9T
https://m.edsoo.ru/S3D1N6T1T
https://m.edsoo.ru/Y0T3K7B0N

CBCTOBO/JbI, OIITUKOBOJOKOHHAaA
CBs3B"

68

JIuusel. OnTuueckas cuiia
JIMH3BL

https://m.edsoo.ru/I7\VVON3C6C

69

[TocTpoenue nzoOpakeHui B
JIMH3aX

https://m.edso0.ru/K6Z010T2C

70

JlaGoparopnas pabota

"Onpenenenrie GOKYCHOTO
pacCTOSIHUA U ONITHYECKOM
CHJIBI cCOOMparomei TuH3b1"

https://m.edsoo.ru/I8J5C1E2F

71

VYpok-koHpepeH1us
"OnTHYeCcKUe TUH30BbIE
pruoops"

https://m.edsoo.ru/X3H910W7U

72

I'nas xak onTuyeckas cucreMa.
3penue

https://m.edsoo.ru/R8M7Q511A

73

Ypoxk-koudepennus "JlehexTs
3penwust. Kak coxpaHuTh
3penue"

https://m.edsoo.ru/N6D1A6Z3Q

74

Pa3noxxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaIbHbIX
uBetoB. Jucnepcus csera

https://m.edso0.ru/G60601H6Y

75

Jlaboparopnast pab6ota "OmbITHI
0 Pa3I0kKEHHUIO OENTOTO CBETa B
CHEKTpP U BOCIPUATHUIO 1IBETA
MIPEIMETOB TPHU UX
HaOIIO/ICHUH Yepe3 [IBETOBBIC

https://m.edsoo.ru/R7U7B4P1K



https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/K6Z0I0T2C
https://m.edsoo.ru/I8J5C1E2F
https://m.edsoo.ru/X3H9I0W7U
https://m.edsoo.ru/R8M7Q5I1A
https://m.edsoo.ru/N6D1A6Z3Q
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/R7U7B4P1K

¢bwibTpH"

VYpok-npaktukym "BosHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/T2L.4Z0X8T
uHTephepeHys 1 tuppakuus”

77 Onbrret Pesephopa https://m.eds00.ru/X9G1Z811P
TJIaHeTapHask MOJIENIb aTOMa
I1 Bopa. M

78 OCTYTIATRI HOpa. VIOAEIh https://m.edsoo.ru/A7C3C9B5V
aroma bopa
Hcnyckanue u norionieHue

79 cBeTa aTOMOM. KBaHTEL. https://m.edso0.ru/C6Q6K4B0B
JInHeluaTele CIIEKTpBI
Ypoxk-TipakTUKyM

80 "Habnroienne ciekTpoB https://m.edsoo.ru/UsD5G7M30
ucryckanus"

81 PamgnoakTBHOCTE U €€ BUIBI https://m.edsoo.ru/E5V7FOP1X

82 CTpocHie aTOMHOTO spa. https://m.edso00.ru/GOA9Q8P4U
Hyxknonnas Mmoniens
P .

83 IMOAKTHBHBIC HPEBPAILCHHA https://m.edso0.ru/G2V8Z1Y8N
M3otomsr
Pemenue 3aga4 o treme:

84 "PamnoaKkTHBHBIE https://m.edsoo.ru/J7K2G5V5L
npesparieHus"

85 [lepuox nonypacnana https://m.edsoo.ru/\VV3W7A9K3C
VYpoxk-KoH(pepeHus

86 "PannoakTuBHBIE U3TYyYEHUS B https://m.edso0.ru/T1S9P6I15I

IIPUPOJIE, MEAULIMHE, TEXHUKE"



https://m.edsoo.ru/T2L4Z0X8T
https://m.edsoo.ru/X9G1Z8I1P
https://m.edsoo.ru/A7C3C9B5V
https://m.edsoo.ru/C6Q6K4B0B
https://m.edsoo.ru/U5D5G7M3O
https://m.edsoo.ru/E5V7F0P1X
https://m.edsoo.ru/G0A9Q8P4U
https://m.edsoo.ru/G2V8Z1Y8N
https://m.edsoo.ru/J7K2G5V5L
https://m.edsoo.ru/V3W7A9K3C
https://m.edsoo.ru/T1S9P6I5I

87

SAnepHbie peaknu. 3aKOHbBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCEI

https://m.edso00.ru/N8O7SON3K

88

DHeprus CBsA3U aTOMHBIX SIAEP.
CBs13b Macchl U SHEPTUU

https://m.edso0.ru/Q4MOU0X5G

89

Pemenne 3agay no teme
" nepHble peakuun”

https://m.edsoo.ru/I0LOS3U6W

90

Peaxmu cuHTE3a M IEIEHUS
saep. ICTOUHUKH HEprun
CoJHna u 3BE3]

https://m.edso0.ru/T3A7T9LI9G

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaZvoaKTUBHBIX U3JIy4E€HUN Ha
JKUBBIE OPraHU3MbI"

https://m.edso0.ru/X10225W30

92

[ToaroToBka kK KOHTPOJIBHOM
pabore 1o Teme
"DNeKTpOMAarHUTHOE TIOJIE.
DNEeKTPOMarHUTHBIC BOJTHBI.
KBanToBBIC siBICHHS"

https://m.edsoo.ru/L9Y3H8I2X

93

KonTponsHas paboTa o reme
"DJIEKTPOMAarHUTHOE TOJIE.
DNIEeKTpOMarHUTHbIE BOJIHBI.
KBanToBbI€ siBeHUA"

https://m.edso0.ru/03Z8 X0G5V

94

IToBTOpeHue, oboOIIeHNE.
JlaGopaTopHble paboTHI 1O
Kypcy "B3aumoneiicreue ten"

https://m.edso0.ru/G3Y700L6R

95

IToBTOpEenue, 0600IIeHNE.

https://m.edsoo.ru/I8U6K308L



https://m.edsoo.ru/N8O7S0N3K
https://m.edsoo.ru/Q4M0U0X5G
https://m.edsoo.ru/I0L0S3U6W
https://m.edsoo.ru/T3A7T9L9G
https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L

Pemrenne pacyeTHbIX U
KaueCTBEHHBIX 3a]1a4 110 TEME
"TeroBble Mpo1ecchl"

96

[ToBTOpEHue, 06001IEHNE.
Pemrenne pacyeTHsIX U
KayeCTBEHHBIX 3aJiay 110 TeEMe
"KIIJI TermoBbIX nBuraTesnei'

https://m.edsoo.ru/11C611U0W

97

[ToBTOpEeHue, 060061IEeHNE.
Pemrenne pacueTHsIxX U
KayeCTBEHHBIX 3aJ1ay 110 TeMe
"KIT/I anexTpoycTaHOBOK"

https://m.edsoo.ru/M91703R8N

98

[ToBTOpEeHME, 060OIIECHNE.
JlabopaTopHbie pabOTHI TIO
Kypcy "CBeToBbI€ ABJICHUS"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTOpEeHME, 0600IIECHNE.
PaGora c TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

https://m.edsoo.ru/N9N5Z9T4L

100

[ToBTOpEHME, 0600IICHNE.
Pabora ¢ TekcTamu o TeMe
"Kosnebanus u BOJIHBL"

https://m.edsoo0.ru/PS8W1Q5R7G

101

[ToBTOpEeHME, 000OIICHNE.
Pabora ¢ TekcTamu o TeMe
"CBeTOBBIE IBIECHUS"

https://m.edsoo.ru/D4V0Z0MOI

102

IToBTOpEHue, 06001IIeHNE.
Paborta ¢ TekcTramu 1o Teme
"KBanToBas u siiepHas pusuxa"

https://m.edsoo.ru/L519U6G3L



https://m.edsoo.ru/I1C6I1U0W
https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/N3C8J6N4B
https://m.edsoo.ru/N9N5Z9T4L
https://m.edsoo.ru/P8W1Q5R7G
https://m.edsoo.ru/D4V0Z0M0I
https://m.edsoo.ru/L5I9U6G3L

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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IMPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHON MIPOTPAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUSI

7 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsiemble MpeaMeTHBIE Pe3YJbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111€Tr0
o0pa3zoBaHus

11

HCII0JIb30BaTh U3YUYCHHBIC ITOHATHA

1.2

pasiinydaTth ABJICHHUA IO ONMMCAHUIO UX XapaKTCPHBIX CBOMCTB W Ha

OCHOBCE OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)H3H‘-I€CKO€ SIBJICHHUEC

1.3

pacrno3HaBaTh MpPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4YHuCiIe (U3NUYECKHE SBICHUS B
NpHUpOJe, TPH JTOM TIEPEBOTUTH MPAKTHUECKYIO 3a1ady B
y4eOHYI0, BBIJCNATH CYIICCTBEHHBIE CBOWCTBA  (MPU3HAKH)

(bMBUYECKUX SBICHHNA

1.4

OTHCHIBATh M3y4EHHbIE CBOMCTBA TeNl U (PU3WYECKHE SBIICHUS,
UCHOJIB3YsT (U3UYECKUE BEJIMYMHBI, NPU OMHCAHUU TPABUIHHO
TPaKTOBaTh (DU3MYECKUN CMBICI HCIOIb3YEMbIX BEJIIMYUH, HUX
0o003HaYeHHs] W EOUHHLBI (PU3MYECKUX BEIUYMH, HAXOJIUTh
(GopMyIbl, CBS3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYHHY C
OPYTMMU  BEIIMYMHAMH,  CTPOUTh  TpadUKU  HM3YYEHHBIX

3aBUCUMOCTEH (1)I/IBI/IIIGCKI/IX BCIIMYHH

15

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SABJICHHUA H
IIpOLECChl, HUCIIOJNBb3ysl H3YUYCHHBIC 3aKOHbI, IpPH 3TOM [JaBaTb
CJIOBECHYIO @OpMYHHpOBKy 3aKOHa u 3allMChIBAThb €ro

MAaTeMaTUUCCKOC BBIPAKCHUC

1.6

OOBACHATH (1)I/ISI/I‘IGCKI/IG SABJICHUS, TIPOLIECCHI U CBOMCTBA TCJI, B TOM
YUCJI€C U B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O
XapaKkTepa: BbIABJIATL IMPUYNHHO-CIICACTBCHHBIC CBA3U, CTPOUTH

oObsicHeHne u3 1 — 2 joruyeckux maroB c omopoit Ha 1 — 2




M3YYEHHBIX CBOWCTBA (PM3MYECKUX SIBICHUU, (PU3NYECKUX 3aKOHA

HJIA 3aKOHOMCPHOCTH

1.7

pemarb pacuéTHble 3a7a4u B 1 — 2 1elcTBUSA, UCHOJB3YsI 3aKOHBI U
(dbopmynbl, CBS3bIBaOIME (U3UYECKUE BEIWYMHBI: HA OCHOBE
aHajM3a yCIIOBMS 3aJa4d  3allUCBIBaTh KPAaTKOE  YCIOBHE,
HOJICTABIIATh (PU3UYECKUE BEIWYMHBI B (OPMYIBI M TPOBOAUTH
pacuérbl, HAXOAWUTH CIIPABOYHbIE JaHHbIE, HEOOXOIUMBIEC IS
pemieHus  3a4ad, OLCHUBAaTh PEAIMCTUYHOCTh  ITOJYYEHHOMN

(hbU3UYECKON BEITUUNHBI

1.8

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPH HOMOIIU
(1)I/ISI/I‘~IGCKI/IX METOOOB, B OIIMCaHUHN HUCCICAOBAHUA BbIACIATH
MpoBepsieMOe  NPEANoJio)keHue  (TUIoTe3y), pas3audarh H
HUHTCPHIPECTUPOBATH HOHy’—IGHHBIﬁ pPE3yabTaT, HAXOAUTH OIIIMOKU B

XOJ€ OIlbITa, A€JAaTh BBIBOJBI I10 €T0 pE3yjlbTaTaM

1.9

IIPOBOAWUTE OIIBITBHI I1O Ha6J'IIO}IeHI/IIO (1)I/ISI/ILI€CKI/IX SIBJICHUU WJIN
(U3UYECKUX  CBOWCTB  Tell:  (hopMyaupoBaTh IPOBEPSIEMbIC
MPEIONIOKEeHNS, COOMpaTh YCTAHOBKY U3  IMPEUIOKEHHOTO
0o0OpyIOBaHUs, 3amUChIBATh XOJ ONbITA W  (OPMYIHPOBATH

BBIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHHUS C UCTIOIb30BaHUEM aHAJIOTOBBIX U
UG POBBIX MPUOOPOB, 3aMKUCHIBAThH MMOKA3aHUS IPHUOOPOB C YUETOM

3a/ITaHHOM a0COJIFOTHOM TOTPENTHOCTH U3MEPEHU I

111

IMPpOBOANUTL HCCIICAOBAHUC 3aBHCHUMOCTHU OHHOﬁ (bHSPI“IGCKOfI
BCIIMYHUHBI OT z[pyroﬁ C HCIIOJIB30BAHUEM IIPAMBIX H3MepeHHﬁ,
y4aCTBOBATH B IJIaHUPOBAHUUA y‘IC6HOFO HCCJICAOBAaHU, CO6I/IpaTI>
YCTAHOBKY U BBIIOJHATE HU3MCEPCHHUA, CICAYA IIPEAIIOKCHHOMY
IJ1aHy, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCHUMOCTH
(1)I/ISI/I‘IGCKI/IX BCIIMYHH B BUJC IIPCAJIOKCHHBIX Ta6J'II/II_I u l"pa(bI/IKOB,

ACJIaThb BBIBOABI 11O PE3yJIibTaTaM HUCCICAOBAHUSA

1.12

IMPOBOANTH KOCBCHHLIC NU3MCPCHUA @mn%cxnx BCJIIMYHMH, CIICAYA
npez[nox(eHHoﬁ HHCTPYKOUH: TIpU  BBIINOJHCHUA HSMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIUHCIISATH 3HAYCHUC

HCKOMOM BEJIMYHHEI




1.13

coOMoaTh TMpaBWiIa TEXHUKH OE30IacCHOCTH TpH paboTe C

71a00paTOPHBIM 000PYIOBaHUEM

1.14

yKa3bplBaTh MPHUHLMIBI JEHCTBUS NpUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTEpHU30BaThb IPUHLUIBl JEHCTBUS H3Y4YECHHBIX
npruOOPOB M TEXHUYECKUX YCTPOHCTB C MOMOIIBIO MX OMHUCAHWS,
UCIOJIb3YSl 3HaHUA O CBOWCTBAX (PU3MYECKUX SBJICHUH U

HE0OX0IMMBbIC (PU3HUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTE TNpUMEphl (HaXOoAWTh HH(GOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO  HWCHOJb30BaHUS  (U3NYECKUX  3HAHMM B
MOBCEIHEBHOM JKM3HM JUid oOecnedyeHus Oe30MacHOCTH IpH
oOpaileHnn ¢ mnpubopaMHM M TEXHUYECKHMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3I0pOBbsl U COOJIOJEHUS HOPM SKOJOTUYECKOTO

MOBEACHUS B OKPYXAIOIIEH cpefie

1.16

OCYILIECTBIISITH OTOOpP UCTOYHMKOB MH(popmanuu B cetu MHTEpHET
B COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HaHUHM U MyTEM CpaBHEHUS pa3IMUYHbIX UCTOYHUKOB
BBIIEJIAITh UHPOPMALIMIO, KOTOpasl ABJSETCA MPOTUBOPEYUBOM MU

MOXET OBITh HEJOCTOBEPHOM

1.17

HCI0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HayYHOTIOMYJSIPHYIO ~ JIUTEpaTypy (PU3MUECKOro coaeprcaHus,
CIpaBOYHBbIE MaTepHalibl, pecypchl ceTu HHTepHeT, BIaaeTh
npuéMaMM ~ KOHCIIEKTUPOBAHHMS  TEKCTa,  MPEoOpazoBaHUs

uH(GOPMAIIMU U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE IMCbMEHHBIE W  YCTHBIC
cooOIIeHnss Ha OCHOBe 2 — 3 HCTOYHUKOB HWHMOpMAIUU
(u3MUECKOTO COJAEpKaHUA, B TOM 4YHUCIE MYyOJUYHO [eNaTh
KpaTKue COOOIIeHHUS O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX
UCCIIEJIOBaHMM, MPU 3TOM TPaMOTHO HCHOJB30BaTh H3YUEHHBIH
NOHSATUMHBIN  ammapar  Kypca  (PU3WKH,  COMPOBOXKIAThH

BBICTYIUICHUC Hpe3eHTaHHCI>'I

1.19

Ipu BBITIOJTHCHHUH y‘Ie6HBIX IMPOCKTOB 151 HCCIeI0BaHUM
pacipeaciiaTb 0053aHHOCTU B rpymme B COOTBCTCTBHU C
IMOCTAaBJICHHBIMHU 3aJadaMM, CJICIUTh 3a BbIIIOJIHCHHEM IIJIaHA

ﬂeﬁCTBHﬁ, aJICKBATHO  OLICHUBATH COOCTBEHHBII BKJIaJd B




ACATCIIbHOCTD TpYIIIIbL, BBICTPpAUBATh KOMMYHUKAaTHBHOC

B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIINX

8 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

IIpoBepsiemble peIMeTHBIE Pe3yabTAThHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'0O 00111ero
o0pa3zoBaHus

11

HCITIOJIB30BAaTh IMOHATHUA

1.2

pasiiniaTth ABJICHHUA MO ONMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/III€CK0€ SIBJICHHUC

1.3

pacrno3HaBaTh MPOSBIEHWE HM3YYEHHBIX (DU3MUECKUX SIBICHUN B
OKpY)KaloIlleM MHpEe, B TOM 4YHuCie (U3NUECKHE SIBICHUS B
MpUpoJe, MPH OSTOM TMEPEeBOAUTH MPAKTUYECKYIO 3aJady B
yueOHyI0, BBIJEIATh CYIIECTBEHHbIE CBOMCTBa (IPU3HAKH)

(bUBUYECKUX SBICHHUNA

1.4

OTHCHIBATh M3y4EHHbIE CBOMCTBA Tel U (U3WYECKHE SBIICHUSA,
UCTONIb3YyS (M3UUYECKHUE BEJTUYMHBI, IMPU OMUCAHUHM MPAaBUIBHO
TpakTOBaThb (U3UYECKUH CMBICI  HCIIOJIb3YEMbIX  BEJIMYHH,
0003HaYeHHs] W EOUHHIBI (PU3NYECKUX BEIUYMH, HAXOJUTh
(bopMyIbl, CBSI3BIBAIOUINE JAaHHYIO (HU3UYECKYIO BEIMYUHY C
OPYTMMU  BEJIMYMHAMH,  CTPOUTh  TpadUKU  HM3YYEHHBIX

3aBHCHUMOCTEH (bHSH‘leCKI/IX BCIINYUH

15

XapaKTepu3oBaThb CBOMCTBA TECII, (bI/I3I/I‘IeCKI/Ie SABJICHHUA H
IIpOLEeCChl, HUCIIOJNBb3Yysl H3YUYCHHBIC 3aKOHbI, IPH 3TOM [JaBaTb
CJIOBECHYHO Q)OpMYHI/IpOBKy 3aKOHa u 3allMChIBAThb €ro

MAaTCMaTH4YCCKOC BLIPAKCHUC

1.6

O0OBICHATH (PU3MUECKHE MPOIIECChI M CBOMCTBA TEJ, B TOM YHUCIC U
B KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITH MTPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE
u3 1 — 2 jormyeckux MmIaroB ¢ moMompro | — 2 M3ydeHHBIX
CBONMCTBa (U3MYECKUX SBICHHUM, (QHUINYECKHMX 3aKOHA WU

3aKOHOMCPHOCTU




1.7

pemars pacu€THbIe 3a7a4u B 2 — 3 1eHCTBUS, UCIOJIB3YsI 3aKOHBI U
(dopmynbl, CBS3bIBAIOIIUE (PU3UUYECKUE BEIWYMHBI: HA OCHOBE
aHalM3a YCIOBHS 3a1a4M 3allUChIBATh KPATKOE YCIOBUE, BBIABIIATH
HEIOCTATOK JaHHBIX JUIsl PEUICHHs 3a/aud, BHIOMpATh 3aKOHBI U
(dbopmyIbl, HEOOXOAUMBIE IS €€ PEelIeHHs, TIPOBOANUTE PACUETHl U
CpPaBHMBAaTh IIOJIyYCHHOE 3HAYEHHE (PUINYECKOW BEJIUYUHBI C

HN3BCCTHBIMU JaHHBIMU

1.8

pacrno3HaBaTh IpOoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MTOMOIIU
(u3MyYecKuXx METOJOB, HCIIOJIb3YSl OINHMCAHHWE HCCIIEJOBaHUS,
BBIJIEIIATH IIPOBEPSIEMOE IIPEATOJIOKEHHE, OLICHUBATH
MPAaBUJIBHOCTh MOPsSAKA IIPOBEACHMS HMCCIENOBaHMs, JeNIaTh

BBIBOJIBI

1.9

MPOBOJIUTH OMBITHI MO HAONIOACHHUIO (DU3UUYECKUX SIBICHUU WITH
(bu3UYecCKuX  CBOWCTB Tel:  (OPMYIHpPOBATH MPOBEPSEMBIE
MPEANOJIOKEHUSI, COOMpPATh YCTAHOBKY W3 TMPEUIOKEHHOTO

000py/10BaHNs, ONUCHIBATh XOJ1 OTbITa U (OPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATH MPSIMBIE MU3MEPEHUS C UCIOJIB30BAaHUEM aHAJIOTOBBIX
npuOOpoB M JNAaTYMKOB (U3UYECKUX BEJIMYMH, CpPaBHUBATH
pe3ynbTaThl M3MEPEHHH ¢ yd€ToM 3aJaHHON  aOCOFOTHOM

MOTPELUTHOCTH

111

OPOBOJAMUTH HCCIIEOBAHHE 3aBUCUMOCTH OJHON (U3NYECKOi
BEJIMYMHBI OT JAPYroil ¢ HCMOJIb30BAaHUEM HPSIMBIX HM3MEPEHUM:
IUIAHUPOBATh HUCCIIEJJOBAHUE, COOMPATh YCTAHOBKY U BBIMIOJIHSTH
U3MEpEeHUs, Cleayd MpPeUIOKEHHOMY TIUIaHy, (UKCHpoBaTh
pe3ynapTaThl MOJYYEHHOW 3aBUCUMOCTH B BHAE TaOnui U

l"pa(bI/IKOB, ACJIaThb BBIBOABI 110 PE3YJIbTaTaAM UCCICAOBAHUA

1.12

IIPOBOAUTH KOCBCHHBIC  HU3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCJINMYHH:
IJIaHUPOBATb HU3MCPCHUA, C06I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJICAY: npenno;erHoﬁ HHCTPYKOHWH, U BBIYUCIATH

3HAYCHUEC BCIIMYUHBI

1.13

CO6J'IIO,Z[aTL ImpaBujia TEXHUKU 0e30IacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTCPU30BaTb HPHUHIHUIILI JencTBUA HN3YYCHHBIX HpI/I60p0B n




TEXHUYECKUX YCTPOWCTB C ONOPOW HA MX OIMCAHMS, UCIIOIb3Ys
3HaHHUSI O CBOWMCTBAX (DU3MYECKUX SIBICHUH W HEOOXOAMMBIC

¢u3nveckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IIPOCTHIE TEXHUYECKUE YCTpOKCTBA u
U3MEpUTENIbHBIE TPUOOPHI MO CXEMaM M CXEMaTHUYHBIM PUCYHKaM,
COCTaBJIATh CXEMBI NIEKTPUYECKUX LIENEH € IOCIEN0BATEIBHBIM U
[apaJuIeIbHBIM COCIMHEHUEM DJIEMECHTOB, pa3iMyas YCIOBHBIE

0003HauEHMSI HIIEMEHTOB NEKTPHUUECKUX LeNen

1.16

MPUBOJUTE TpUMEPbl (HAXOAUTh HWHPOPMALUI0 O MPUMEPAX)
MPaKTUYECKOIO  HUCIOJIb30BaHUS  (U3MYECKUX  3HAHUH B
MOBCEIHEBHOM JKM3HM JUid oOecnedyeHus Oe30MacHOCTH NpH
oOpalleHnd ¢ mnpubopaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3I0pOBbsl U COOJIOJEHUS HOPM SKOJOTUYECKOTO

MOBEACHUS B OKPYXAIOIIEH cpefie

1.17

OCYIIECTBJISATh TIOMCK MH(pOpMANUU (U3HUECKOTO COACPKAHUSA B
cetu HMHTepHET, Ha OCHOBE HMMEIONIUMXCS 3HAHUW W TYTEM
CpaBHEHHUS JIOTIOJTHUTEIBHBIX HCTOYHHUKOB BBIJICTIATH
nH(popMaLnIo, KOTOpasl SBISETCS MPOTUBOPEUMBON MM MOXKET

OBITH HEJIOCTOBEPHOM

1.18

WCIOJIb30BaTh MPH BBHINOJHEHUHM Y4eOHBIX 3a/laHuil Hay4yHO-
HOMYJISPHYIO JUTEPATypy PU3NUECKOTO COJIEpKaHUs, CIIPABOYHBIE
MaTepuaibl, pecypchl cetu VIHTepHeT, BiageTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi HHPOpMALMKU U3

OJIHOM 3HAKOBOM CHCTEMBI B JIPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC IHCHMCHHBIC W KpaTKUE YCTHBIC
cooOmieHus, 0600mas nHpopMaIrio U3 HECKOJbKHX HCTOYHUKOB
(U3NYECKOTO COJICPKAHUS, B TOM YHUCIIC IMMyOJIHMYHO MPEJICTABIISAThH
pe3y/bTaThl MPOCKTHOW WIJIM HUCCIEIOBATEIBCKOU JESITEIbHOCTH,
Opu STOM TPaMOTHO HCIOJIb30BaTh W3YYCHHBIH TOHATUHHBIN
anmapaT  Kypca  (QU3MKH,  CONPOBOXIATh  BBICTYILICHHE

IIpE3EHTALMEN

1.20

Ipn BBITIOJTHCHUH y‘le6HBIX IMPOCKTOB u HCCISIOBAHUM
(I)I/BI/I‘ICCKI/IX MMpOoUECCOB PACHPECACIIATH 0053aHHOCTH B rpymmiec B

COOTBCTCTBHUH C  TIOCTaBJICHHBIMH 3aJa4dyaMi, CIICOANTD 3a




BBITNIOJIHEHUEM IUUIaHA JICWCTBUI U KOPPEKTUPOBATH €r0, aJI€KBATHO
OIICHUBATh COOCTBEHHBIM BKJIAJL B JACATEIBHOCTh TPYIIIIHI,
BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE, MPOSBISA

TOTOBHOCTb Pa3periaTh KOHPIUKTHI

9 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsiemble MpeaMeTHBIE Pe3yabTAThHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3zoBaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITOHATH A

1.2

pasiinydaTth ABJICHHUA IO ONMMCAHUIO UX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, AICMOHCTPHUPYIOIIUX JAHHOC (I)I/ISI/I'-ICCKOG SIBJICHHUEC

1.3

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHupe, B TOM 4Yucie (U3HYECKUE SIBICHUS B
NpHUpOJe, TPH OTOM TIEPEBOTUTH MPAKTHUECKYIO 3a1ady B
y4eOHYI0, BBIJCNATH CYIICCTBEHHBIE CBOWCTBA  (MPU3HAKH)

(bMBUYECKUX SBICHHUNA

1.4

OTHCHIBATh M3y4CHHbIE CBOMCTBA Tel M (U3MYECKHE SBICHUSA,
UCHOJIB3YSl (U3UYECKUE BEIUYMHBI, MPU ONHCAHUU TPABUIHHO
TpPakTOBaThb (U3UYECKUN CMBICI  HCIIOJIb3YEMbIX  BEJIMYHH,
0o003HaYeHUs] W EOUHUIBI (PU3NYECKUX BEIUYMH, HaXOJUTh
(bopMyIbl, CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C
OPYTMMU  BEJIMYMHAMH,  CTPOUTh  TpadUKU  HM3YYEHHBIX

3aBUCUMOCTEH (1)I/I3I/IIIGCKI/IX BCIIMYHH

15

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)14314%01(1/16 SABJICHHUA H
IIpOLEeCChl, HUCIIOJIBb3yd HU3YUYCHHBIC 3aKOHBI, IPH 3TOM [JaBaTb
CJIOBECHYHO Q)OpMYHI/IpOBKy 3aKOHa u 3allMChIBAThb €ro

MaTeMaTUUCCKOC BBIPAKCHUC

1.6

OOBSACHATH (1)H3I/II-ICCKI/IC MponucCChl U CBOMCTBA TCJI, B TOM YHUCJIC U
B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOT'O XapaKTEpa:
BBIABJIAITE IPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH 0OBSICHCHUE

u3 2 — 3 JOTMYECKHUX MIaroB C TMOMOIIbI0 2 — 3 HM3y4YEHHBIX




CBOMCTBa (DU3MYECKHX SBJICHUH, (U3MUYECKHX 3aKOHA WM

3aKOHOMEPHOCTH

1.7

pemaTh pacy€THble 3a7a4M (OMUpAIONINEcs Ha cucTtemy u3 2 — 3
yYpaBHEHMI), HCIONB3ysd 3aKOHBI W (OPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHajHW3a YCJIOBHSA 3aJadl
3aIlUChIBAaTh KpPATKOE YCIOBHE, BBIABILTH HENOCTAIOIINE HWIIU
U30BITOYHBIE  JIaHHBIC, BBIOMpPATh 3aKOHBI M (OPMYIIBL,
HEOOXOIMMBbIE Uil PEUICHMs], IPOBOAUTH PACUYETHI U OLIEHUBATDH

PCATUCTUYIHOCTD MMOJTYUYCHHOTO 3HAUYCHUA q)HSI/IquKOfI BCJIIMYUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIINTh MPU TOMOIIU
(u3NUeCKUX METOJOB, HCIOJIb3YSl ONHMCAHWE HCCIEJOBaHMS,
BBIJIEJIATH ITPOBEPSEMOE MPEATIOTI0KEHUE, OLIEHUBATH IPABUIIBHOCTD
MOpsiIKa  IPOBEIEHUsS  MCCIENOBaHUsA,  JelaTb  BBIBOJPI,

HHTEPIIPETUPOBATH PE3YJAbTAThl HAOIIOICHUI 1 OTIBITOB

1.9

IIPOBOAUTE OIBITBEI I1O Ha6J'IIO}IeHI/IIO Q)HSI/I‘-IeCKI/IX SIBJICHUU WJIH
(U3NYECKUX CBOWCTB TEJN: CAaMOCTOSATENBHO COOMpPATh YCTAaHOBKY
13 M30BITOYHOTO Habopa 000OpyAOBaHUS, OMMUCHIBATH XOJI OTBITA 1

€ro pe3yJbTaThl, POPMYIUPOBATH BHIBOIbI

1.10

MPOBOJIUTH TIPH HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEPCHHI,
oTpesieNsisi CpeiHee 3HAUYCHUE M3MepsieMol BelMHYuHbI ((pokycHoOe
paccTosiHue coOuparoliel JMH3bI), 000CHOBBIBATH BHIOOP criocoba

U3MeEpeHHs (U3MEPHUTEIILHOTO TPUOopa)

111

IMPOBOANUTL HCCIICJOBAHUC 3aBHCHUMOCTEH (1)I/ISI/II'ICCKI/IX BCJIIMYHUH C
HCIIOJIb30BaHHUCM MPsAMBIX I/I3MepeHI/II711 IJIAaHUPOBATDH
HCCIICAOBAHUC, CaMOCTOATCIIbHO CO6I/IpaTB YCTAaHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTAThI HOJIy‘ICHHOfI 3aBUCHUMOCTHU Q)HSH‘IGCKI/IX
BCJINYHMH B BHIC Ta6J'II/II_II/I r paq}I/IKOB, JCJIaTb BBIBOJBI IIO

pe3yiibTaTaM UCCICA0OBAHN

1.12

IMPOBOIUTD KOCBCHHBIC  U3MCPCHUA q)HSI/I‘leCKI/IX BCIIMYHH:
IJIAaHUPOBATb HU3MCPCHU, C06I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAHOBKY W BBIIIOJIHATE HU3MCPCHUSA, CICAYA HpeHHO)KeHHOﬁ
WHCTPYKIOUH, BBIYUCIIATH 3HAUCHUC BCJIIMYMHBI U AHAJIIM3UPOBATH
IMOJIYYCHHBIC PE3YJIbTAThl C y‘léTOM 3aJIaHHOM MOrpeuIHOCTH

HU3MEpPEHUN




1.13

coOMoaTh TMpaBWiIa TEXHUKH OE30IacCHOCTH TpH paboTe C

71a00paTOPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKYU U3YUYEHHBIX (PU3UUYECKUX MOJAEIEH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJOE TEIO0, TOYCUHBIH
VCTOYHMK CBETA, Jy4, TOHKAas JINH3a, [JJaHEeTapHas MOJENb aroma,

HYKJIOHHad MOACJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPHUHLUIBI JEHCTBHUS W3yYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha MX OIMCAHMS, UCIOJIb3Ys
3HaHMSI O CBOWMCTBAaX (DU3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(u3nueckrue 3aKOHOMEPHOCTU

1.16

HCIIOJIb30BATh CXEMBl M CXEMATHYHBIE PHUCYHKH W3Y4YEHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEpPUTENbHbIX  NpUOOPOB U
TEXHOJOTMYECKUX  MPOIECCOB  MpHU  pelIeHuu  y4eOHo-
MIPAKTHYECKUX 3aJa4, ONTHUYECKHE CXEMBbl I IOCTPOCHUS

n300pakeHUH B TUIOCKOM 3€pKaJie U coOMparoiei JIMH3e

1.17

MPUBOIUTH TPUMEPHl (HAXOMUTh HWH(OpPMAIMIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIL30BaHHUS  (U3WYECKUX  3HAHUH B
MOBCETHEBHONW KW3HM [UIsi oOecredeHus: OE30MacHOCTH TpH
oOparieHun ¢ TpUOOpaMU W TEXHUYECKUMH YCTPOUCTBaMH,
COXpaHEHHS 30POBBS M COONIONCHHS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAIOIIEH cpefie

1.18

OCYILIECTBIISITh MOUCK MH(OpPMALUU (PUIUUECKOTO COJCpNKAHHS B
cetu HMHTepHeT, camMoOCTOSTENbHO (QOPMYNUPYSI TMOUCKOBBIMA
3a1poc, HaXOJUTh MYTH ONpeAeTIeHHS JOCTOBEPHOCTHU MOTY4EHHOMN
uHGOPMAIIMK HAa OCHOBE MMEIOIIMXCS 3HAHUI U JOMOJHUTEIbHBIX

HCTOYHHNKOB

1.19

UCMOJb30BaTh IPU BBIMOJHEHUM Y4YEOHBIX 3aJaHUH Hay4dHO-
HOMYJSPHYIO JIUTEPATyPy (PU3HMUECKOTO COAEPIKaHUs, CIIPaBOYHbIE
MaTepuaibl, pecypcbl ceTh [HTepHeT, BiageTh NpUEMaMU
KOHCIIEKTUPOBAHHUs TEKCTa, IpeoOpa3oBaHusl HHGPOpMAIMU U3

OJIHOY 3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE IMHCHMEHHBIE H YCTHBIC C006IJ_ICHI/I$I Ha

OCHOBC I/IH(i)OpMaI_II/II/I N3 HCCKOJIbBKUX HCTOYHHKOB (I)I/I3I/I‘{CCKOFO




coJiepKaHus, MyOIUYHO TPEACTABIATh PE3yJAbTaThl MPOCKTHOM
WM UCCIIENOBATEIBCKOW JEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
HCIIOJb30BATh M3YYEHHBIM IIOHATUWHBIM ammapar H3y4aeMoro
paszena (GU3UKH U CONPOBOXKAATh BBICTYIJICHUE HpPE3EHTAINEH C

y4€TOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

OpU  BBIIIOJIHEHUM Y4EOHBIX IIPOEKTOB U  HUCCIIEJOBaHUM
(U3NYECKUX TIPOIIECCOB PACHPEACTATh O0SM3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJIIEHHBIMM  3aJayaMH, CIEIUTh 3a
BBITIOJIHEHUEM IUIaHA JIEHCTBUN U KOPPEKTUPOBATh €r0, aeKBAaTHO
OIICHMBAaThb COOCTBEHHBIM BKJIAJ B JIE€ATENbHOCTh TIPYIIIHI,
BBICTpPaWBaTh KOMMYHHKAaTUBHOE B3aMMOJCIHCTBHE, MPOSBIAL

TOTOBHOCTb pa3periaTh KOH(IMKTbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pasjaena

Kon
3JIEMEHTAa

HpOBepﬂeMble 3JIEMEHTHBI COACP/RKaAaHUSA

®U3UKA U EE POJIb B IIO3BHAHUU OKPY)XXAIOILIETO MHPA

11

®usnka — Hayka O mpupoje. SBiaeHUs mpUpOIbL.
@dusnuecknue SBICHHUA: MEXaHWYECKHE, TEIUIOBHIE,

OJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Odusnueckre BeauuuHbL. M3Mmepenue (usmueckux
BemuunH. @Dusmyeckue mnpubopel. [lorpemHocTs

U3MepeHnil. MexIyHapoIHasi CUCTEMa €MHUIL

13

EcrecTBeHHOHAYYHBIN METO/T MMO3HAHUS:
HaOMIOJIeHHe, T[OCTaHOBKAa HAy4yHOTO  BOIpOCa,
BBIJIBUJKEHUE THUIIOTE3, SKCIEPUMEHT II0 IPOBEPKE

THIOTE3, 00BICHEHHE HAOIIOaEMOTO SIBJICHUS

1.4

Omucanne  (Qu3MYECKUX SBIACHUH €  TIOMOIIBIO

MoJeneu

15

[TpakTrueckue pabOTHI:
N3Mmepenune paccTosiHUM.
H3mepenune 06bEMa JKUAKOCTU U TBEPAOTO Tea.
Omnpenenenre pa3MepoB MalbIX TE.
N3mepenue TeMIepaTypbl npu MOMOIIIX

KUAKOCTHOTI'O TCPMOMETPA U JATUHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHM O CTPOEHNUN BEILIECTBA

2.1

CTpOGHI/Ie BeIIECTBA: aTOMbl W MOJICKYJIbI, HX
pa3MEpELL. OHBITBI, JAO0Ka3bIBAOMINEC TUCKPETHOC CTPOCHUC

BeEILlECTBA

2.2

JBuwxxenune wactuil BemecTBa. CBA3b CKOpPOCTU
JIBIKEHUS 4acTull ¢ Temneparypoil. bpoyHoBckoe

IBIOKeHue, T dy3us




2.3

B3aI/IMOI[eI>'ICTBPIe JaCTHUL BCUICCTBA: IIPUTAKCHHUEC U

OTTAJIKUBAHHUC

2.4

ArperaTHble COCTOSIHMSI ~ BEILECTBA:  CTPOEHHE
ra3oB, JKUJIKOCTEH M TBEPAbIX (KPUCTAJUIMUECKUX) Tel.
B3aumocBsa3p MeXJy CBOWCTBaMH BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HX aTOMHO-MOJEKYJSPHBIM

CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIbI

2.6

[IpakTuueckue paboThI:
Onenka pauaMeTpa aroMa METOJOM DPSJIOB  (C
UCIIOJIb30BaHuEM (poTorpaduii).
OnpIThl 0 HAOIIOJEHHUIO TEIIOBOTO PAaCIIMpPEHUS
rasos.
OnbiTel 1O OOHApyXXEHHIO0  JeHCTBHA  CHII

MOJIEKYJISIPHOTO TTPUTSKEHUS

JIBDKEHUE U B3AUMOJJEMCTBUE TEJI

31 Mexannueckoe JIBIDKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKEHUE
CKOpOCTb. Cpennss CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JABWXEHUHU. Pacy€r mytm u BpeMeHH
JBUKECHUS
SIBnenue WHEPIHUU. 3akoH 1503 (S 0105178
33 BzaumopeiictBue Tenm Kak INpPUYMHA W3MEHEHUs
' CKOpPOCTM JBW)XXeHHUs Ten. Macca Kak Mmepa
WHEPTHOCTH Tela
"y [InotHocts  BemectBa. CBS3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYI B €IMHUIIE 00bEMa BelllecTBa
3.5 Cuila KaKk XapakTepUCTHUKA B3aUMOJICHCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
. MOMOIILBIO JUHAMOMETPA
37 SIBnenne TAroTeHMs u cuna TsokectH. Cuna
' TSKECTU Ha Apyrux miaHetax. Bec tena. HeBecomocTh
3.8 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHUE TOKOS.




Tpenue B Ipupoae U TEXHUKE

3.9 CrnosxeHue cujl, HalpaBJICHHBIX 110 OJHON MPSMOM.
PaBHOIelicTBYIOIIAS CHJT

[IpakTuueckue paboThI:

Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS
(mapuka B JKHIKOCTH, MOJEIH 3JIEKTPUYIECKOTO
aBTOMOOWISE U Tak pganee). OmnpeneneHue CpeaHen
CKOPOCTH CKOJBKEHHs Opycka WIM IIapuka [0
3.10 HAKJIOHHON TUIockocTh. OmpeneneHne IIIOTHOCTH
TBEpmoro  Tena.  OmBITBI,  JEMOHCTPUPYIOIINE
3aBUCHUMOCTb pacTsbKeHus (aedopmaryu) MnpyKUHbBI
OT MPHUJIOKEHHON CUIIbl. OIBITHI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTD CHUJIbI TPEHHS CKOJIBKEHUS OT Beca Tesa

U XapakTepa CONMPHKACAIOLIUXCS TTOBEPXHOCTEH

®u3ndecKue ABJICHUS B IPUPOJIE: IPUMEPHI IBHKECHUS
3.11 C Pa3IUYHBIMH CKOPOCTSMH B JXHUBOH W HEXKHUBOU

IpUPOJIE, AEHCTBUE CUITbI TPEHUS B TPUPOJIE U TEXHUKE

Texnnueckue YCTpOWMCTBA: JIMHAMOMETD,
3.12
MO IIIATTHUKA

JIABJIEHME TBEP/IbIX TEJI, )XUJIKOCTEM U TA30B

Hasnenue tBEpHoro tena. CriocoObl yMEHBILIECHUS U

41 YBCJIMYCHUS TaBJICHHUS
42 JlaBneHnue Tras3a. 3aBHCHMOCTH JaBJCHUSA Ta3a OT
' 00BEMa, TemMrepaTypbl
43 [lepenava paBieHuss TBEPABIMU TEIAMH, JKUIKOCTIMHU
' u razamu. 3axkoH Ilackains. [ITneBMaTH4YecKre MaIIMHbI
3aBUCUMOCTh  JIaBIICHHSI JKUJIKOCTH OT TIyOHHBI.
44 I'mapocratnyeckuit napajokc. Coobrarommecs
cocyabl. ['uapaBndeckre MeXxaHU3MbI
Atmocdepa 3emnu U atMocdepHOE JaBICHHE.
45 [IpuuuHBI CyIECTBOBAHUS BO3AYIIHON 000JI0YKH

3emun. OmnpIT Toppuyemnn. 3aBUCUMOCTh

aTMOC(I)epHOFO JaBJICHUS OT BBICOTBI HaJd YPOBHEM




Mopst

4.6

Wzmepenne atmocdeproro nasienus. [Ipubopsl ais

U3MEpEHUs aTMOC(HEPHOTO TaBIICHHS

4.7

JleficTBHe KUAKOCTH M ra3a Ha NOTPYKEHHOE B HHUX
Teno. BeiTankuBaromas (apXxumenoBa) Cuiia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3gyxomnnaBanue

49

[IpakTuueckue paboThI:

Hccnenopanme 3aBUCHMOCTH Beca Tejla B BOJE OT
00béMa NOTpY)KEHHOM B JKUIKOCTb YacCTH Tela.
Ornpezenenre BHITATKUBAIONIEH CHIIBI, JIEUCTBYIOIIEH
Ha Telo, NOTrpykEHHOE B KHUAKOCTh. I[IpoBepka
HE3aBHUCHUMOCTHU BBITAJTIKHUBAIOMICH CHJIBI,
JIEWCTBYIONIEH Ha TEJIO B KUJKOCTH, OT MACChl TeJa.
OnEBITHI, JIEMOHCTPUPYIOLINE 3aBHCHUMOCTD
BBITAJIKUBAIOLIECH CHJIbI, JECHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT 00BbEéMa TOTPYKEHHOW B KHUIKOCTH
JacTH Teda W OT  INIOTHOCTH  JKMIKOCTH.
KoncTpynpoBanue apeomeTpa Wik KOHCTPYHPOBAHUE

JIOJIKU Y OTIPENIEIIEHUE €€ TPY30I0IbEMHOCTH

4.10

Odusnueckue  ABIEHUS B OPUPOAE:  BIMSHHE
atMoc(epHOro JaBlieHHS Ha JKMBOM OpraHusm,

TJIaBaHue PhIo

411

TexHuueckre yCTpOWCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPITHEBOM

HaCoC, apCoOMCTpP

PABOTA, MOIIIHOCTD, OHEPI' A1

5.1 MexaHnuueckas pabora

5.2 MexaHnueckasi MOIHOCTh

£ 3 [IpocThie MexaHU3MBI: pblyar, OJOK, HaKJIOHHas
' iockocTh. [IpaBuiio paBHOBecHs pbluara

5.4 [IpumeneHue npaBuiIa paBHOBECHS pblyara K 0JI0Ky




5.5

«3010T0€  mpaBwiao» MexaHWkH. Koaddumuenrt
NOJE3HOTO0  JCWCTBHSA  MexaHm3moB.  IIpocteie

MCXaHU3MBbI B 6bITy U TCXHUKEC

5.6

HOTGHHI/IaJII)HaSI SHEprumM TCJIa, IMOJIHATOrO0 HaA

3emiéii

5.7

Kunernyeckas sneprus

5.8

[Tonnas MmexaHuuyeckast SHEpPTHsl. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHHYeCKOM SHCPIrun

5.9

[IpakTuueckue paboThI:

Onpenenenne  paboThl  CWJIBI  TPEHHUS  IpU
PaBHOMEPHOM JIBIDKEHWH Tella 10 TOPU30HTAIBHOM
noBepxHocTH. MccnenoBanne  yclioBHH — paBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUIECKON YHEPTUHU

5.10

dusnyeckre SIBICHUS B npupoaec: pbl4yaru B TEIC

YCI0BCKa

5.11

TexHuyeckne yCTpOMCTBA: pblyar, MOJBHXKHBIM H
HEMOJBWKHBIM  OJIOKM,  HAKJIOHHAs  IUIOCKOCTb,

IIPOCTBIE MEXaHU3MBI B OBITY

8 KJIACC

Kon
pasnena

Kon
3JIeMEHTAa

IIpoBepsiemble 31eMeHTHI COIEPKAHUSA

TEIIVIOBBIE SABJIEHUA

6.1

OCHOBHBIE TIOJIOKECHUS MOJ'ICKy.TIHpHO-KHHCTPI‘I@CKOﬁ
TCOPHUHU CTPOCHHA BCIICCTBA. Macca wu pPasMEpbl
MOJICKYII. OHBITBI, MNOATBCPIKAAOIINEC  OCHOBHBIC

IMOJIOKCHU A MOJ'ICKy.]'IHpHOKHHCTH‘-ICCKOfI TCOpHUU

6.2

Mognenu TBEPAOro, IKUAKOTO M Ta3000pa3HOro
COCTOSIHUH BEIIECTBA. Kpucrammueckue u

amopdHbIe Tena




OObsicHEHUE CBOWCTB ra3oB, *KUAKOCTEH M TBEPIBIX

6.3 TeN Ha OCHOBE MOJIOKEHUIA
MOJICKYJIIPHOKHHETUIECKOU TEOPUHU
6.4 CMaunBaHue U KanWUISIpHbIE SBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
5.6 Temneparypa. CBsi3b TeMmrmepaTypbl CO CKOPOCTHIO
. TETUIOBOTO JBMKCHUS YaCTHI
Buyrpennsst  sHeprus.  CrnocoObl  M3MEHEHHMs
6.7 BHYTPEHHEH SHEPTUU: TEIUIONEpeiaya U COBEPIICHHE
paboThl
6.8 Bupr TETUTOTICPETAYH: TETUIOTIPOBOTHOCTD,
' KOHBEKITHS, U3ITyICHHE
KommuectBo TemmoTel.  VYaenpHas  TEIUIOEMKOCTH
6.9
BEIIeCTBA
TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [lnaBneHne W  OTBEplEBaHHE  KPUCTAUIMYECKUX
' BEUIECTB. Y AeNbHas TEIUIOTA [UIaBJICHUS
[TapooOpa3zoBanue u KoHAeHcauus. Vcmapenwue.
6.12 Kumnenue. VYpaenbHas Temiora mnapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEeMIIEPaTyphI KUTICHUS oT
aTMOC(EepHOTO TaBJICHUS
6.13 BrnaxHocTb Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS
[Mpunuuner  pabotel TemnoBbix jBurareneid KIIJ
6.15 TEIUIOBOrO ABWrarensd. 1eIUIoBble ABUTATENH U
3aIMTa OKPYXKAIOIIEH cpe/ibl
3aKOH COXpaHEHUs U TPEBpAllleHHS SHEPruu B
6.16
TEIUIOBBIX TIpoIieccax
6.17 [IpakTuyeckue paboOTHI:




OnbiTel 1O  OOHAPYKEHHIO  JCHCTBUS  CHII
MOJIEKYJIIPHOTO MPUTSKEHHUS.

OnbIThI o BBIPALMBAHUIO KpHUCTAJIJIOB
IIOBAPEHHOM COJIM WM caxapa.

OnpIThl 110 HAOMIOACHUIO TEIIOBOTO PACHIMPEHUS
ra3oB, )KUJKOCTEH U TBEPBIX TEJl.

Onpenenenve JAaBiieHUs BO3JAyXa B OaJlloHE
HITTPUIIA.

OnpIThI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTD
JaBJIEHUsI BO3[yXa OT €ro oObéMa W HarpeBaHUs WIH
OXJIaXKICHUSI.

IIpoBepka ruUMOTE3bl JIMHEWHOW 3aBHCUMOCTH
JUIMHBI CTOJIOUKA KUJKOCTH B TEPMOMETPUYECKON TpyOKe
OT TEMIIEPaTypHI.

HabGnionenne wu3MeHeHHs BHYTPEHHEH 5SHepruu
TeJla B pe3yibTaTe TEeIuIoNepenadd M paboThl BHEIIHUX
CHJL.

HccnenoBanue  sBIEHUS  TEIUIOOOMEHa  IpU
CMEIIMBAHUM XOJOAHON U TOpsYEh BOIBI.

OnpeneneHne KOIMYECTBA TEIUIOTHI, IMOIYYEHHOIO
BOJIOM NpH Temao00MEHEe C HarpeTbiM METaNIM4eCKUM
LVIAHJPOM.

Onpenenenne yneabHOU TEIIIOEMKOCTH BEILIECTBA.

Hccenenosanue npoiecca ncnapeHusl.

OmnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3LyXa.

Onpez[eneHI/Ie YHGHBHOﬁ TCIIJIOTHI IIJIaBJICHHA JIbJAA.

dusnueckue SBICHUS B npupoac: IMOBECPXHOCTHOC

HATAXKCHUC U KAIIWUIAPHBIC SBJICHUA B TPHUPOAL,

6.18 KpUCTaJUIBl B mpupone, wusnydeHue CounHua,
3aMep3aHue BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHue
pOCHI, TYMaHa, UHEs, CHera.

6.19 TexHuueckne yCTpPONCTBA: KalWJUIAPbI, MPUMEPHI




UCIIOJIb30BaHUSA KPHUCTAJUIOB, KUJKOCTHBIN
TEPMOMETP, JAaTYUK TEMIIEPATYpPHI, TEPMOC, CUCTEMA
OTOIUIEHUS  JIOMOB, THUIPOMETpPBI,  IICUXPOMETP,

napoBasi TypOuHa, IBUraTeslb BHYTPEHHETO CrOPaHuUs.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

Onexktpuzauust Ten. JIBa poga  DIEKTPUYECKUX

7.1
3apsa0B
B3aumopneiictBue 3apsbkeHHbBIX Ten. 3akoH Kynona
7.2 (3aBUCHMOCTD CHJIBI B3aUMOJIEHCTBUS 3apsKEHHBIX TEI
OT BEJIMYMHBI 3aP5JI0B U PACCTOSHUS MEX Ty TE€JIaMu)
DIIeKTpUYECKOe ToJIe. Hampsoxk€HHOCTB
7.3 anekTpuueckoro mnousd.  IlpuHnun — cynepro3unuu
NEKTPUYECKHUX IMOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn snekTpuyeckux 3apsioB. DJIEMEHTapHBIN
7.4 AIEKTPUUECKUN 3apsi. Crpoenue aToMma.
[TpoBOIHUKY M TUAIEKTPUKU
7.5 3aK0H COXpaHEHHS IIEKTPUUECKOTO 3apsiia
26 DJIEKTPUYECKUN  TOK. YCIOBUS  CYIIECTBOBAaHUSA
' ANEKTPUYECKOT0 TOKA. FICTOUHHMKH MOCTOSIHHOTO TOKa
JelcTBUsT  DIIEKTPUYECKOTO ToKa  (TEToBoE,
7.7 XUMHUYECKOE, MarHuTHOE). ODJEKTPUYECKUH TOK B
KUAKOCTSAX M razax
- g Onekrpuueckas uenb. Cuia TOKa. DIEKTPUYECKOE
. HaMpsHKeHHE
. ConpoTtuBneHue MIPOBOJIHUKA. Y nenvHOE
. COMPOTHBIICHUE BELIECTBA
7.10 3akoH OMa 17151 y4acTKa LEenu
[locnenoBatenpbHOE W MApajuIEbHOE  COEAWHEHHE
7.11
IIPOBOTHUKOB
7.12 Pabota W MOIIHOCTH 3JEKTPUYECKOrO TOKA. 3aKOH




Hxoyna — Jlenua

DNEKTPUUECKUE LIETTH U NOTPEOUTEIH IEKTPUUECKON

13 sHepruu B ObiTy. KopoTkoe 3ambikanue

[TocrositHHBIE MAarHuTHI. B3anmopeiictue
7.14

MOCTOSTHHBIX MarHUTOB

MarnutHoe nojie. MaruuTtHoe mosie 3eMJM U €ro
7.15

3HAYCHHE JUIS JKU3HU Ha 3eMJie
216 OneiT Opcrena. MarHutHoe IMoJie AJIEKTPUUECKOTO

. ToKka. [[puMeHeHne AMeKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM.

217 DIEeKTPOIBUTATEITH MTOCTOSTHHOTO TOKA.
. Hcnonp3oBanme 37EKTpOABUraTeNei B TEXHUYECKHUX

YCTPONCTBAaX M Ha TPAHCIIOPTE

Oneitel  @apaness.  SIBneHue  3IEKTPOMArHUTHOM
7.18

uaaykuuu. [Ipasuio Jlenna

DIIEKTpOTreHEPATOP. Cnioco6b1 MOJTYYEHUS
7.19 JJICKTPUYECKOM  SHEPruM.  DJICKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX HCTOUHUKAX SHEPTUU

[TpakTrueckue paboThI:

OnpiTel 1O HAOMIONCHUIO  DJEKTPU3ALMH  Tel

WHIYKIUEN U IIPU CONTPUKOCHOBEHHUH.

HccnenoBanue AEUCTBUSL JIEKTPUYECKOTO MOJS Ha

IIPOBOJIHUKH U TUBJIEKTPUKH.

COopka u mpoBepka padOTHI ANMEKTPUUYECKOUN LIemu
7.20 MOCTOSIHHOTO TOKa.

N3mepenue u perynmpoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHUS.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa, HIYILIETO
4yepe3 pEe3UCTOp, OT CONPOTHUBIIEHUS PE3UCTOpa U
HaIPSKEHUs Ha PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIOIIHNC 3aBUCHUMOCTD




AIIEKTPUIECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI,  TUIOINAJAW  TIOTIEPEYHOTO  CEUCHUs |
Marepuaia.

[IpoBepka mpaBHWiia CIIOKEHUS HANPSDKCHUA TIPU
MOCJICZIOBATEILHOM COEAMHEHUU JIBYX PE3HCTOPOB.
IIpoBepka  mpaBwima  gusd  CHIBI  TOKAa  TIpU
napasuieIbHOM COEIMHEHUNU PE3UCTOPOB.
OmpeneneHrie  pabOThI  AJIEKTPUYECKOTO  TOKa,
uayuero yepes pesucrop. OnpeneneHue MOITHOCTH
NIEKTPUYECKOTO TOKa, BBIACISEMON Ha pe3UCTOpeE.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, WAYILETO
yepe3  JIAMIIOYKY, OT HaNpsOKCHWS Ha  HEH.
Onpenenenne KIIJ wnarpeBarena. HccnenoBanue
MarHUTHOTO B3aWMOJICHCTBHS MMOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TIOJIS TOCTOSTHHBIX MarHWTOB
npu ux oObeAMHEHUU U pasznaeneHuu. MccnenoBanue
NEHCTBUS  DJEKTPUYECKOrO0 TOKA Ha MArHUTHYIO
cTpenky. OmnbIThl, TEMOHCTPUPYIOIIHE 3aBUCUMOCTh
CWJIBI B3aMMOJICHCTBUS KAaTylIKA C TOKOM U MarHura
OT CWJBbl TOKA W HAaNpaBJICHUS TOKAa B KaTyIIKe.
W3ydenue neiicTBUS MarHUTHOTO TOJISI HA TIPOBOAHUK
¢ TokoM. KoHcTpyupoBanue u wuszydeHue pabOThI
3JIEKTPOABUTATEIISL. Nsmepenue KIIJI
ANIEKTPOJIBUTATEIbHOM ~ yCTaHOBKUA.  OMBITHI  TIO
UCCIIEZIOBAaHHIO SIBIICHUSI AIIEKTPOMArHUTHOMN
UHAYKIWU: HCCIeI0OBaHWE W3MEHEHUN 3HAueHUs U

HaITpaBJICHUA HHAYKIUOHHOI'O TOKa

7.21

@uznyeckue SABICHUS B IPUPOJE: IIIEKTPUUECKHUE
SABJICHU B arMocdepe, dIIEKTPUYECTBO  IKUBBIX
OpPraHu3MOB, MarHMTHOe Toje 3emid, JApeid
IIOJIFOCOB, POJIb MAarHUTHOTO TNOJSA Ul JKU3HM Ha

3CMHC, MOJIIPHOC CUAHUC




7.22

TexHu4ecKre yCcTpOMCTBA: AIEKTPOCKOIL, aMIIEPMETD,
BOJITMETP,  PEOCTAT, CUETUYMK  DIIEKTPUUYECKOU
SHEPIHH, IEKTPOOCBETUTEIILHBIC npuOOpBkL,
HarpeBaTelbHBIE  AIIEKTPONPUOOPB  (TIpUMEpHI),
JIIEKTPUYECKUE MPEAOXPAHUTENH, DIIEKTPOMArHUT,
JJIEKTPOJIBUTATENb IOCTOSHHOTO TOKa, TIEHEeparop

IIOCTOSHHOI'O TOKa

9 KJIACC
Kon
Kon snemenra [IpoBepsieMble 37IEMEHTHI COAEpHKAHUS
paznena
MEXAHUWYECKUE SBJIEHU S
8.1 Mexannueckoe ABMXKEHHE. MarepualibHasi TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTEIEHOCTh MEXAHUYECKOT'O IBHKEHUS

8.3 PaBHOMEpHOE NPSIMOJIMHEHHOE IBIYKEHUE
HepaBHOMepHOE  TPSIMOJIMHEMHOE  JABUKEHUE.

8.4 CpenHsis W MIHOBEHHas  CKOPOCTb  Tella  IpH

HEPaBHOMEPHOM JIBUKEHUU
85 VYckopenne.  PaBHOyCKOpeHHOE — MPAMOJUHEHHOE
8 ' JBUO)KEHUE

8.6 CBoOoauoe nagenne. OnbiTe! [annies
PaBHOMepHOE ABIKEHHE IO OKpYKHOCTU. [lepron

8.7 U yacTtoTa oOpamieHus. JInHelHas U yrioBas CKOPOCTH.

LenTpocTpeMUTeTbHOE YCKOPEHUE

8.8 [TepBeiii 3akoH HproTOHA

8.9 Bropoii 3akoH HetoToHa

8.10 Tpernii 3akoH Hprorona

8.11 [IpuHun cynepno3unum cui

8.12 Cuna ynpyroctu. 3akoH ['yka




Cusia TpeHus: cuJia TPEHUS CKOJIbKEHUs, CHIIa

813 TPEHHUSI IOKOS, IPYTUE BUBI TPSHUS
814 Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUSI.
' Yckopenue cBOOOTHOTO MaieHus
8.15 JBwkenue nmaner Bokpyr Connma.  Ilepsas
' KocMuYecKasi ckopocTb. HeBecoMOCTh 1 nieperpy3ku
8.16 PaBHOBecue MarepuanbHOM TOUYKU. AOCOIIOTHO
' TBEPAOE TENO
8.17 PaBHOBecne TBEpAOro Tena ¢ 3aKpEIIEHHOW OCBHIO
' BpaiieHuss. MomeHt cuiibl. LleHTp TshxecTn
Nmnynec Ttena. M3meHenue wumnyinbca. Mmimymnse
8.18
CHJIBI
8.19 3aKOH COXPAaHEHUS UMITYJIbCa
8.20 PeaktuBHOE ABMKEHNE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.2 PaGoTa cun TsbkecTH, ynpyroctd, TpeHus. CBs3b
' SHEPTHH U PabOTHI
823 [lorennmanbHast »Heprus Tenaa, MOJHATOIO Haj
' MMOBEPXHOCTHIO 3eMJTH
8.24 [ToTeHnmanpHast YHEPTUS CHKATOU TTPYKUHBI
Kunernueckas sneprus. Teopema 0 KHHETUYECKON
8.25
SHEepruu
8.26 3aK0H COXpaHECHHSI MEXaHUUECKOW SHEPTrun
[IpakTuueckue paboTHI:
Onpenenenue cpeaHeld CKOPOCTH  CKOJIBbXKEHHS
Opycka WM JBIJKEHUSA IIAapUKa IO HaKIOHHOU
wiockoctd. OrmnpeneieHre YCKOPEHUs Tena Mpu
807 PaBHOYCKOPEHHOM  JBW)KEHMHM 10  HAaKIOHHOU

ITJIOCKOCTH.

HccnegoBanne 3aBUCUMOCTH oyt OT BPEMCHHU IIpU
PaBHOYCKOPCHHOM JABHOKCHHUHA oe3 HavaJbHOU
CKOPOCTH.

HpOBepKa THUINOTE3bL: CCJIIM IPH PABHOYCKOPCHHOM




JBUKEHUM 0€3 HaualbHON CKOPOCTH ITyTH OTHOCATCS
KaKk psil HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUEC
IMPOMCIKYTKH BPEMCHU OJJMHAKOBEI.

HCCHGI{OBaHHC 3aBUCHUMOCTH CHJIBI TPCHUA
CKOJIB’)KCHHA OT CHWJIBI HOPMAJIbHOI'O  OAaBJICHMA.
Onpenenenne KodPQPUIUEHTA TPEHHS CKOJIBKCHUS.
Omnpenenenue XECTKOCTH NPYXHHBL. OnpejeneHue
paboThl CHIIBI TPEHUS MIPU PAaBHOMEPHOM JBM)KEHUU
Tena o TOPU30HTAIBHON HIOBEPXHOCTH.
Onpenenenve pabOThl  CWIBI  YIPYrocTH  IpHU
1o 1bEME Tpy3a C MCIOJIb30BAHUEM HETOABUKHOTO H

IIOIBIKHOTO OJIOKOB

®usnueckne SABICHUS B NPUPOJE: NPWIMBBL H

8.28 OTIuBEI, ABWKeHHe I1aHeTr COIHEYHOH CHCTEMEI,
PEaKTHBHOE BHKEHUE KHBBIX OPraHMU3MOB
8.99 TexHuyeckue yCTpOMCTBA: CHUJIOMETP, JIaTYUKH

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHHUS, PAKEThI

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KomnebarensHoe JIBIDKEHUE. OCHOBHBIE
9.1 XapaKTePUCTUKU  KOJEOaHWUW: TIePHOJl, YacToTa,
aMIUIUTyaa
Maremarnueckuii U NPYKUHHBIM ~ MasSTHUKH.
9.2 [IpeBpamienue  SHEPrud  MpH  KOJIEOATEIHHOM
JBUKEHUU
93 3aryxaromiue KOJICOaHMUSI. BrHyxnenubie
' kosebaHus. Pesonanc
Mexanuyeckue BOJHBIL. CBOICTBA MEXaHHMYECKHX
BoJH. [IpononpHbie W momepedHble BOJIHBL [lnnHa
9.4 BOJHBI M CKOPOCTh €€  pacmpoCTpaHEHUS.
MexaHuyeckue  BOJHBI B TBEPAOM  TeJe,
CEHCMUYECKHUE BOJIHBI
9.5 3Byk. ['pomMKkoCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wndpa3Byk u ynpTpazByk




9.7

[IpakTuueckue paboThI:

Omnpenenenue 4dYacTOThl M Mepuoja KoJeOaHHi
MaTEMaTHYECKOT0 MasiTHUKA.

OnpeneneHue 4YacTOTbl M Iepuoja KoJeOaHMit
NPY>KUHHOTO MasiTHUKA

WccnenoBanue 3aBUCUMOCTH NepUoAa KoJieOaHui
NOJBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
WccnenoBanue 3aBUCHUMOCTH TepUoAa KoJieObaHuin
NPYKMHHOTO MasiTHUKa OT Maccel rpys3a. IIpoBepka
HE3aBUCHUMOCTH  IlepHoAa  KojeOaHWil  rpysa,
MO/IBELIEHHOTO K HUTH, OT MAcChl Ipy3a U KECTKOCTU
npyxuHsl. M3mepeHue yckopeHUss CBOOOIHOTO

aJIcHUs

9.8

®usnueckre SABICHUS B IPUPOJE: BOCIPHUATHE
3BYKOB XKHUBOTHBIMH, 3€MJIETPACEHHE, CEHCMUYECKUE

BOJIHBI, HYHaAMH, 3XO

9.9

TexHuueckue ycTpoiCTBa: HXOJOT, MCIOJIb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE IIOJIE U OJIEKTPOMAI'HUTHBIE

BOJIHbBI
101 DJEKTpOMAarHUTHOE  TOJe.  DIEKTPOMArHUTHBIC
' BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ixaa 2IeKTPOMarHUTHBIX BOJTH
103 DJIeKTpOMarHuTHas mprpoJia ceera. CKOpOCTh CBETa.
' BonHOBBIE CBOMCTBA CBETa
[IpakTuyeckue paboOThI:
10.4 W3ydyeHne CBOWCTB SJEKTPOMATHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
dusnyeckue sBICHUS B NpUpOje: OHOJIOTHYEcKoe
10.5 JIeicTBUEe  BUAMMOTO,  YIbTpaHOJIETOBOIO U
PEHTTEHOBCKOTO U3ITy4eHHUN
106 Texuuueckue yCTpoKcTBa: UCII0JIb30BaHUE

OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozens cBera. MicTouHuKu cBeTa
11.2 [IpssMOoIMHENHOE pacpOCTPAHEHHUE CBETA
113 Otpaxenne cBera. Ilmockoe 3epkano. 3akoH
' OTpa)XCHUsI CBETa
w [Ipenomnenue cBera. 3aKOH MNPEIOMIIEHUS CBETA.
' [TonHoe BHYTpeHHEe OTpakeHHE CBETa
115 JInnza. Xon iydeit B TuH3€E
116 OnTHueckas cucrema ¢oroanmnapaTa, MUKpOCKONa 1
' TenecKona
117 I'ma3z kak onTtudeckas cucrema. biam3opykocTts u
' JAJIbHO30PKOCTh
Paznoxxenne Oenmoro cBera B crekTp. OTBITHI
11.8 Hprorona.  CroxkeHue  CHEKTpPaJIbHBIX  I[BETOB.
Hucnepcus ceera
[IpakTrueckue pabOTHI:
HccnenoBanne 3aBUCHUMOCTH yIjla OTpPaXKECHUS
CBETOBOTO JIy4a OT yIJa MaJeHusl.
N3yueHne xapakTepuCTUK U300paxkeHUs IpeaMeTa
B IUIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH Yrja IPEIOMIIECHUS
CBETOBOTO JIyya OT yIJla MaJeHusl Ha IPaHULe «BO3IAYX —
11.9 CTEKIIO.
[Tomyyenue U300pakeHui C HOMOIIBIO
coOuparomien JTUH3bIL.
Omnpenenenue  (OKYCHOIO  pPacCTOSHUSL U
ONTUYECKOH CUIIbI cCOOMparoIel JINH3BI.
OnbIThI O PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTD.
OnbITH IO BOCIPUATHIO IIBETA MPEAMETOB IPU UX
HaOJII0IEHUH Yepe3 [[BETOBbIE (DUIIBTPbI
dusnyeckue ABIeHUS B npupojie: 3atMeHust ConHia
11.10 u JlyHpl, 1BeTa TEJl, ONTUYECKHE SIBIICHUS B

atMocdepe (uBet HeOa, pedpakiys, pagyra, MUPax)




TexHuueckue  yCTpPOMCTBA:  OYKM,  IIE€PHUCKOIL,

L doToanmapar, ONTHIECKHE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OmnsiTel Pesepdopaa v maanerapHas MOJENb aToMa.
' Monens aroma bopa
192 Hcnyckanue u norjomeHue cBera aroMoM. KBaHTBI.
' JInHelyaTeie CIIEKTPBI
PamuoaktuBHOoCTh.  Anbda, Oeta- W ramma-
12.3
U3ITy4eHUS
124 Crpoenne artoMHoro siapa. HykimonHas Moxenb
' aTOMHOTO sapa. M30Tomsl
125 PannoaktuBHbIE [IpEBpaILCHUs. ITepuon
' noJiypacrajia aTOMHbIX sep
126 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO
' Y MaccoBOTO YMCEN
OHeprusi CBsi3u aTOoMHbIX siaep. CBs3b Macchl U
12.7
SHEprun
12 128 Peakuuun cuHTe3a u geneHusa saep. VcrouHuku
' sHepruu CoJiHIIa U 3BE3]]
129 Snepnas osHepretuka. JlelcTBUE pagMOaKTUBHBIX
' U3JIy4€HHUI HA )KUBbIE OPTaHU3MBbI
[TpakTrueckue paboOTHI:
Habmronenue crjomHbiX U JUHEHYAThIX CIIEKTPOB
12.10 U3ITyYEHUS.
UccnenoBanne  TpekoB:  U3MEPEHHE  SHEPruu
YaCcTUIIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusam).
N3mepenue pagroaktuBHOro (hoHa
®u3nueckue SBICHHUS B MPHUPOJIE: E€CTECTBEHHBIN
pajuoakTUBHBIN  (oH, KOCMHMYECKHE  JIy4H,
12.11 paZvoaKkTUBHOE M3IIy4EHUE NMPUPOIHBIX MUHEPAJIOB,
JIECTBUE PAJAMOAKTUBHBIX M3JIYYCHHI Ha OpraHu3M
YeJIoBeKa
12.12 Texnuueckue yCTpOIiCTBa: CIIEKTPOCKOII,




VH/IUBUyAJIbHBIN JO3UMETp, Kamepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTamM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMmMbl OCHOBHOTI0 0011ero oopasosanusi Ha ocHoBe ®I'OC

[lonumanue ponu GU3MKM B  HAydyHOH  KapTHHE MHUDA;
c(hOopMUPOBAHHOCTh 0a30BBIX TPEACTABICHUN O 3aKOHOMEPHOM
CBSI3M M TIO3HABAEMOCTH SBJIEHUIN MPHUPOJIbI, O POJIU IKCIIEPUMEHTA
B (¢usuke, 0 cucteMooOpasywoomed poiu (QU3UKA B PA3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTUH, 00 3BOJIOLHH
(u3MUecKuX 3HAHUI U UX POJIU B LIEIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHUpa, O BKJIAJ€ POCCHUMCKMX U 3apyOeXHBIX YUEHBIX-
¢Gu3MKOB B  pa3BUTHE  HAyKd, OOBSCHEHHE  IPOILIECCOB

OKPY’KaIOILIEr0 MUpa, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUA O BUJAX MaTepuu (BEIIECTBO M MOJE), O IBMKEHUH Kak
croco0e CyYIIECTBOBAHUS MaTepuu, 00 aTOMHO-MOJIEKYISIPHON
TEOPUH CTPOCHHS BEIIECTBA, O (PM3UYECKON CYIIHOCTU SIBICHUU
npuposbl  (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX H
KBAaHTOBBIX); yMEHHE pa3jnyaTh SBJIECHUS [0 OIHUCAHUIO UX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX
JMaHHOE (U3MYECKOe SBJICHUE; YMEHHUE paclo3HaBaTh MPOSBICHHE
U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPY)KAIOIIEM MHPE, BbLACISS

UX CYILECTBEHHBIE CBOMCTBA (IIPU3HAKHU)

Bnagenue ocHoBaMu IOHSATHUMHOTO alaapara 1 CMMBOJIMYCCKOT'O
SA3bIKa (1)I/ISI/IKI/I " UCIIOJIb30BAHUEC UX IJIA PCIICHUA y‘le6HLIX 3a4a4,
YMCHHEC XapaKTCPU30BATb CBOMCTBA TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA U
IMpoLeCChl, HCIOJIb3Yyd q)YH,I[aMeHTaHBHLIe U OSMIIMPpUYCCKUC

3aKOHBI

YMeHHne OIMCHIBaTh HN3YYCHHBLIC CBOMCTBa TE€I H CI)I/I3I/I"ICCKI/IC

SIBJICHHS, UCTIOJIb3Ys1 q)HSH‘IeCKI/Ie BCJIMYMHBI

Bnanenne ocHOBaMH METOJZIOB HAay4YHOI'O IO3HAHUA C y‘IéTOM




coOmrofeHnss  mpaBui  OE30MACHOTO  Tpyda:  HaONIOIEeHUE
(U3NIECKUX SIBIICHHIA:

YMEHHE  CaMOCTOSITEIbHO  COOMpaTh  SKCIEPUMEHTAIHHYIO
YCTAaHOBKY M3 JaHHOTO Habopa o0OpymOBaHUS IO HHCTPYKIIHH,
ONKCHIBATh XOJ OINbITa W 3alUChIBATh €ro  pe3yibTaThl,
(hopMyIMpOBaTh BHIBOIBI;

IPOBEJCHUE TMPSIMBIX M KOCBCHHBIX HW3MEPCHUI (PHU3MYECKUX
BEJIMYUH: YMEHHE IUIAHUPOBAaTh M3MEPEHUS, CaMOCTOSITEIHHO
coOHMpaTh 3KCHCPUMEHTAIbHYIO YCTAHOBKY TIO HHCTPYKIIUH,
BBIYUCIISTh 3HAUCHHE BEJMYMHBI U aHAU3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl € Y4E€TOM 3aJaHHOW TIOTPEIIHOCTH Ppe3ylbTaTOB
M3MEpPEHN;

MPOBEACHNE HECIOKHBIX HSKCHEPUMEHTAIBHBIX HCCIIeIOBAHUML;
CaMOCTOSITEIEHO COOHMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOJIUTH ~ UCCIENOBAHHE 10 WHCTPYKIUH, TIPEACTaBIATH
MOJIYYEHHBIC 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIC TAOIHUI] U
rpag¥KoB, yYHUTBIBaTh IOTPEIIHOCTH, [eJaTh BBIBOJBI IO

pe3yiabTaTaM HUCCIICAOBAHUA

[ToHnManne XapakTepHBIX CBOWCTB  (PU3UUYECKUX  MOJEICH
(MaTepuasibHash TO4YKa, aOCOMIOTHO TBEPAOE TEIO, MOJETH
CTPOEHUS Ta30B, KUAKOCTEH U TBEPIBIX TeJ, MIIaHETapHas MOJEIb
aToMa, HyKJIOHHAsi MOJeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHSTh

nx i 00BICHEHUS (bHSH‘leCKI/IX IIpoucCCoB

VYMmeHne o0bSICHATE (bI/ISI/I‘ICCKI/Ie IMpoUecCChl 1 CBOICTBA TCJI, B TOM
YuCJI€ N B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAaKTUKO-OPUCHTUPOBAHHOI'O
XapaKTepa, B YACTHOCTH, BBIABJIATH MMPHYNMHHO-CICACTBCHHLBIC
CBsA3H U CTPOUTDH 00BsICHEHHE C OHOpOI>'I Ha U3YYCHHBIC CBOMCTBA
(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)1/131/1%01(1/16 3aKOHbI, 3aKOHOMCPHOCTHU H

MOJIENHA

YMmenue pemath pacuéTHbie 3amaun (Ha 0a3ze 2 — 3 ypaBHEHHI),
UCTIONB3YSl 3aKOHBI W (DOPMYIbI, CBsI3bIBAIONINE (DU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aMKCHIBATH KPATKOE YCIOBUE 3aJlayH,
BBISIBJISITH HEJIOCTAIOIME TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,

HCO6XO,Z[I/IMLIC oI e€ peuiceHusd, HUCIOJb30BATL CIIPABOYHBIC




JJAHHbIC, IPOBOAUTH PACYETBl M OLEHUBATh PEATUCTUYHOCTH
MOJIyYEHHOTO  3HAueHUsi (PU3MYECKOH  BENUYMHBI; yMEHUE
OTIPEICNIATh Pa3MEPHOCTh (U3MUYECKON BEITUYHHBI, TOTYICHHOM

IpU PELICHUH 3a7a4i

YMeHue XapakTepu3oBaTh IPUHLMIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, U MPOMBILUIEHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB 110 UX ONUCAHUIO, UCIIOJIb3YS 3HAHUS
0 CBOiicTBax (M3NYECKUX SIBIIEHUN U HEOOXoaAuMble (hru3nyecKue

3aKOHOMEPHOCTU

10

YMeHue Hucnonb3oBaTh 3HAHUS O (QPU3NYECKUX SBJICHUSIX B
MOBCEIHEBHOM JKM3HM JUid oOecnedyeHus O€30MacHOCTH IpH
oOpamieHud C OBITOBBIMM  HpHOOpaMH M TEXHUYECKUMU
yCTPOMCTBaMH, COXpaHEHHUS 3JI0pPOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUSI B OKpYKalouleil cpeje; MOHUMaHHE
HEO0OXO0IMMOCTH MPUMEHEHUS TOCTHKEHUHN (PU3UKH U TEXHOJIOTUI

I pallMOHAaJIbHOT'O IIPHUPOJ0IIOJIb30BaHUSA

11

OmnpIT Mmowcka, mMpeoOpa3oBaHMsI W TMPEICTABICHHS WHGOpPMAIUN
(DU3UYIECKOTO COJIEp)KaHMS C HUCIOJIb30BaHWEM HWH(GOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH; yMEHUE OIICHUBATh
JOCTOBEPHOCTH TOTy4eHHON MH(OpPMAIMKA HA OCHOBE MMEIOIIIUXCS
3HaHWUH W JOMOJHHUTEIBHBIX UCTOYHHKOB; YMEHHE HCIIOJIB30BaTh
NP BBINIOJHEHUU y4eOHBIX 3aJaHUH  HAayYHO-TIOMYIISPHYIO
aMTEpaTypy (GU3UUECKOTO COJEPIKAHMs, CIPABOYHBIE MaTEPUAIIBI,
pecypchl  cetn  UHTepHeT; BiiageHuWe 0a30BBIMH  HaBBIKAMHU
npeoOpa3oBaHus WHGOPMAIMKU W3 OJHON 3HAKOBOW CHUCTEMBI B
JPYrylo0; YMEHHE CO3/IaBaTh COOCTBEHHbBIC MMCHMCHHBIC U YCTHBIC

COO6IJ.[€HI/I$I Ha OCHOBC I/IH(1)OpMaI_II/II/I N3 HCCKOJIBKUX HCTOYHHUKOB




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbBIX HA
O13 11O PU3UKE

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannyeckoe nBwxkeHue. MarepuanbHas Touka. Cucrema OTCuéTa.
' OTHOCHUTENHHOCTD BUKEHHS
PaBHomepHOE M HepaBHOMepHOE ABMxkeHue. Cpemnsisi ckopocTb. Dopmyna
1.2 JUTSI BBIYMCIICHUSI CPEIHE CKOpoCTH: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE JBMAKEHHE. 3aBUCUMOCTh KOOPJMHATHI Tela
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJIMHENHOTO JIBMOKEHUS
13 xX(#)=x, +vt
I'paduky 3aBUCHMOCTH OT BPEMEHHU ISl MPOEKIMUA CKOPOCTH, MPOESKIIUN
MepeMeNIeHusl, MyTH, KOOPJAWHATHI IPU PABHOMEPHOM MPSIMOJIMHEWHOM
JBHKEHUHN
3aBUCUMOCTb KOOPAMHATHI TeJIa OT BPEMEHU B CIy4ae PAaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABUKEHUS:
2
Su(f) =V, *f+ay* ;
2
@opmyinbl Uil TPOEKIUU NEPEMEIIECHUS, MPOEKIUH CKOPOCTH U IMPOECKIUU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSAMOJMHEHHOM JBUKEHUU:
2
14 s.(D=vy,-t+a,- 5>
U_\'('f] =Upy T, 1,
a,(f) =canst,
U:r: - Ul.'r: =2£I_TS_T
I'padmku 3aBUCHUMOCTH OT BpPEMEHHU JUIsl MPOEKIMU YCKOPEHHs, MPOCKIIHH
CKOpPOCTH, IPOECKLUMH IEPEMELIECHUs, KOOPAUHATHI IPU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKEHUHU
15 CBoOonHoe mageHne. GopMynbl, OMUCHIBAIOIINE CBOOOTHOE MaJeHHUE Tena

10 BEpTUKAIIN (ILBI/I)KGHI/IG TCJIa BHU3 HUJIM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTU




3emin). I'paduku 3aBUCHMOCTH OT BPEMEHH Uil MPOEKIIMU YCKOPEHHS,
MPOEKIUH CKOPOCTH W KOOPAMHATHI IMpH CBOOOJHOM NaJEHUHM Tela MO

BEPTUKAIIN

CKopocCTh paBHOMEPHOI'O JBMKEHMsI Tela MO OKpyXHocTu. HampaBienue
CKOPOCTH.

dopmyna sl BBIYUCICHHUS CKOPOCTU YEPE3 PAInYC OKPYKHOCTHU U MEPUOJ]

oOparieHus:
2mR
L=
T

HenTtpocrpemurenbHoe yckopeHue. HarpaBieHue 1eHTpOCTPEMHUTENBHOTO

16 yckopeHusi. opmyrna Juisl BBIYUCIECHUS] YCKOPEHUS:
2
a. = L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPHO]] M YaCTOTY OOpaIeHUs
V= L
T
Macca. IInotHocTs BemectBa. @opmyria Jisl BHIYUCIEHUS MIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BexTopHas ¢puznueckasi BeauanHa. CII0KEHUE CHIT
1.9 SIBnenune unepuuu. [lepriii 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaB/IeHHOCTh BEKTOPa YCKOPEHHUS TeJla U BEKTOPA CUJIbL,
JICHCTBYIOLIEH HA TEJIO
Bzaumopericteue ten. Tperunii 3akoH HeroroHa:
111 - —_F
F 21—l ‘Fl—>2




TpeHI/IC IIOKOSA U TPCHUC CKOJILXKCHUA. (DOpMy.TIa AJI1 BBIYUCIICHUS MOIYJIA

CHJIbI TPCHUSA CKOJIbXKCHUSA!

1.12 F_=u-N
p- M
Hedopmanus Tena. Yrpyrue u Heynpyrue aedopmManuu. 3akoH ynpyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenne. 3aKOH BCEMHUPHOTO TATOTEHUS:
my -M,
F=G.-—L1_2
R
Cuna TsxecTu. Y CKOpeHHe CBOOOTHOTO TIaJICHMS.
1.14
dopmyra 1Sl BEIYUCICHUSI CHITBI TSDKECTH BOJIM3HM MOBEPXHOCTH 3emiu: F =
mg.
JBmxenue mnanet Bokpyr ComnHia. [lepBas kocMudeckasi CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas pusndeckasi BeIMUUHA.
1.15 p=mo
Nmnynsc cucteMsl Ten. M3menenne ummnysbca. MMImynbe cuib
3aKOH COXpaHEHHUS UMITYJIbCa JIJIsl 3AMKHYTON CUCTEMBI TEI:
1.16 D=y +iin Uy =const
PeaktuBHOE ABIKEHHE
Mexanuyeckas pabora. @opmyra sl BEIYUCICHUS PAaOOTHI CHUJIBL:
A=Fsoos0
Mexanuveckasi MOIIHOCTb:
1.17

v=24
r




1.18

Kunernueckas u MOoTCHUUAJIbHAA SHCPI'H. (DOpMy.Ha JUISA BBIYMCIICHUA

KUHETHUYECKON SHEPrUU:

HIUE
By

Teopema 0 kuHeTHUECKOH dHEprun. PopmMyIna I BBIYUCICHUS

IIOTEHIMAJIBbHOW SHEPIUM TeJIa, IIOJHIATOrO

HaJ 3eMIISH:

E,= mgh

1.19

Mexanundeckast SHEpTus:
E=E;+E p

3aKOH COXpaHEHUsI MeXaHN4ecKoM 3Heprun. @opmyna i 3aK0Ha
COXPAaHEHHUS MEXaHWYECKOM SHEPruu B OTCYTCTBHE cUJl TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU IPHU HAJTMYUH CHIIbI TPEHHUSL.

1.20

ITpocThie MEXaHU3MEIL. «30JI0TO€E TPABHIIO» MEXAHHKH.
Peruar. Moment cwisr: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
[TonsmxHbIN 1 HetoABMKHBIN 0710Kku. KIT/[ mpocThix MexaHU3MOB,

n= Anonesnas
Aﬂrpaqfx

121

JlaBneHnue TBEpIOTO TENA.

d)opMyna JJIs BBIYUCICHUA JaBJICHUA TBép,I[Ol"O TCa:

_F
p_S'

JlaBnenue raza. ATMocepHOe JaBJIE€HUE.
I'mnpocraTtudeckoe qaBiIeHNE BHYTPH KAJKOCTH.

<D0pMyna JJI BBIYUCIICHU A JaBJICHUA BHYTPH KUIAKOCTHU:

p=pgh+p_,




1.22

3axoH ITackans. ['uppaBnuueckuii npecc

3akon Apxumena. dopmyna s ompeneseHUs BbITAIKUBAIOUIEH CHIIBI,

JEUCTBYIOLIEN Ha TEJO, HOTPYKEHHOE B KUIAKOCTD WM Ias:

1.23
Fag =pgV
VYcnosue muiaBanus tena. [lnaBanue cyoB U BO3AyXOIJIaBaHUE
Mexanudeckue kojebaHusi. AMIUIUTYa, TEPUOJl U YacTOTa KOJICOaHMIA.
124 ®dopmyia, CBSI3bIBAIOLIAs YACTOTY U MEPHOJ] KOJICOAHUM:
v=L
T
195 MareMaTtnueckuii U NpPYXKUHHBIA MasATHHKHU. [IpeBpaiieHue >HEpruu Ipu
' KoJie0aTeILHOM ABMKEHUHA
1.26 3aryxaromue koiebanus. BeiHyX1eHHbIe Konebanus. Pe3onanc
Mexannyeckue BoJiHbI. [Ipo1osibHbIE U MTOTIEpeYHbIe BOJHBL. JIJIMHA BOJHBI U
CKOPOCTb PaclpOCTPAHEHUS BOJIHBI:
1.27
Lh=v-T
128 3ByK. 'pOMKOCTh ¥ BbICOTa 3BYKa. OTpakeHHE 3ByKOBOM BOJIHBI Ha TPAHUIIE
' nByx cpen. UHdpa3Byk U yabTpa3ByK
Ipakxmuueckue pabomvi
N3mepenue cpeaHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIBI; )KECTKOCTHU
IpYXUHBI; KO3 (ULIMEHTA TPEHUSI CKOJIBbKEHHSI; PA0OTHI CHUIIbI TPEHHUS, CHIIBI
YIIPYTrOCTH; CPEHEH CKOPOCTH JABHMKEHHUSI OpyCcKa M0 HAKJIOHHOM IIOCKOCTH;
yckopeHusi Opycka Mpu JABM)KEHHHU [0 HAKJIOHHOW IJIOCKOCTH; YacTOThI U
nepuoja KoJieOaHW MaTeMaTH4eCKOro MAasTHUKA; YacTOThl U IepHoja
KoJe0aHUN MPYKUHHOTO MAasSTHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIEro Ha
1.29 pblyar; paboThl CHUJIBI YOPYTOCTH TMpU MOAbEME Tpy3a C IOMOIIBIO

HEMOJBMKHOIO 0JI0Ka; pabOThl CUIJIBI YNPYIOCTH INpPU MOABEME Ipy3a C
IIOMOILBIO TIOJJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacTH TeJla U OT IUIOTHOCTU >KMAKOCTH; HE3aBUCUMOCTH BBITAJIIKMBAIOLIEH
CUJIBI OT MAacChl Te€Ja; CUJbl TPEHUS CKOJBXEHHUS OT CHIIbI HOPMaJIbHOIO
J@BJIEHUA U OT pOoJa IMOBEPXHOCTH; CHUIBl YIPYIOCTH, BO3HUKAIOLIEH B

NpY)XHUHE, OT CTeNeHH JAedopMaly NPYXKHUHBI; YCKOPEHHsT Opycka OT yria




HakKJIOHa HaNpaBISIOMIEH; Tmepuoga (4acToThl) KoJeOaHWH HUTSIHOTO
MadTHHKA OT JJIMHBI HUTHU, IICPpHOOA KOHe6aHI/II71 NPY>XUHHOI'O MasATHUKA OT
Macchl Tpy3a U JKECTKOCTH TMPYXKHUHBI; HCCIEIOBAaHUE HE3aBUCHUMOCTHU
nepuojia KoJiebaHUW HUTSHOTO MasTHHKAa OT Macchl rpysa. I[IpoBepka

YCJIOBHUS PAaBHOBCCHUS pbIyara

Qusuueckue s61eHUs 6 npupooe: TPUMEPHl JBUXKEHUSA C Ppa3IMYHBIMU
CKOpPOCTSIMM B JKMBOM M HEXHMBOM IPUPOJE, NECUCTBUE CUIbI TPEHHUS B

opupoac M TCXHHUKE, MPUIMBBI U OTJIUBBI, JABVIKCHUC INNIAHCT CotHeuHOMH

1.30 CHCTEMBI, PEAaKTUBHOE IBIDKEHHE JKHMBBIX OPraHU3MOB, pBIYard B TeIe
YeJI0BeKa, BIMSHIE aTMOC()EpPHOTO AaBICHHS HA KUBOW OPraHM3M, IIaBaHUE
pBIO, BOCIHpPHATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSCEHUE, CEHCMUYECKHE
BOJIHBI, ITyHAMH, 3XO
Texnuueckue ycmpoticmea: CUUIOMETp, TaTYUKH TOJOXKESHHS, PACCTOSHHS U
YCKOPEHUs, IMHAMOMETp, TOJIINITHUKH, PaKEeThl, pblUar, MOJIBWKHBIA W

131 HETIOJIBVKHBIA OJIOKH, HAKIIOHHAS TIOCKOCTh, TIPOCThIE MEXaHU3MBI B OBITY,

' COOOMIArOIINeECs COCYIBI, YCTPOMCTBO BOJIOTIPOBOAA, THAPABINIECKUHN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp, 3XOJOT,
HCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPHUHU CTPOCHUS

2.1 BeliecTBa. Mojenu TBEPAOTo, >KUIAKOTO U ra3o000pa3HOrO  COCTOSHUMN
BenlectBa. Kpucramnmueckue u amopgHsbie Teaa

22 JIBmwkenue dactui BemiecTBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUI[ C

' Temneparypoil. bpoynosckoe nBumxenue, uddysus

2.3 CMaunBaHue U KaWUTSIPHBIC SIBJICHUS

24 TennoBoe paciMpeHue U cKaTue

25 TenoBoe paBHOBECHE

26 Buytpennss sueprus. PaboTta u Temnomepenada Kak CIOCOObl M3MEHEHUS

' BHYTPEHHEH SHepruu

2.7 Bunp! Terionepeaun: TEmIONPOBOAHOCTb, KOHBEKIUS, H3Ty4eHHE

)8 HarpeBanne wu oxnaxaeHue Ten. KoimdecTBo TemnoTel. Y jenbHas

TEINIOEMKOCTB:




O=an(t,—1;)

2.9

3aKOH COXpaHEHMsI SHEPIUU B TEIUIOBBIX MpoOlieccax. Y paBHEHHUE TEIJIOBOIO

Oastanca:

Q+0, +..=0

2.10

Hcnapenne n xonaeHcauusi. MI3MeHeHUE BHYTPEHHEW SHEPTUU B IMPOLIECCE
WCHapeHuss W KOHJeHcaluu. KumneHue KuIkocTH. YIenbHas TeruioTa

napoo6pa3oBanus: L = Q/m

2.11

BiaxxHoCTh BO31yX2

2.12

[InaBnenne m kpucraumsanus. M3MeHeHHe BHYTpPEHHEH SHEPruu IpH

IIaBJICHUHW U KPpUCTAJJIU3allH. YJICJ'II)HaSI TCIIJIOTA IIJIaBJICHUA:

2.13

BuyTpeHHsis sHeprusi cropaHusi TOIUIMBA. YeibHas TEIJIOTa CrOpaHUs

tormmBa: q = Q/m

2.14

[Tpunnume! padoTe! TermoBsix Apuratenei. KI1J[ TermoBoro nBuraress

2.15

Ipakxmuueckue pabomvi

N3mepenue  ynenbHONW — TEIIOEMKOCTH — METAUNIMYECKOTO  LWJIMHIPA;
KOJIMYECTBAa TEIUIOTHL, IOJIYyYYEHHOTO BOJONH KOMHATHOM TEMIEpaTyphl
(uKcHpOBaHHONM Macchl, B KOTOPYIO OIYIIEH HarpeTblii IUIUHAD;
KOJIMYECTBA TEIJIOTHI, OTJAHHOTO HATPEThIM LUJIMHIPOM, MOCIIE OMyCKAHUS
€ro B BOJYy KOMHATHOW TeMIepaTypbl; OTHOCUTEIbHON BIAKHOCTH BO3/1yXa;
yIeIbHOM  TEIUIOTHl  IUIaBlIieHUs Jibga. MccienoBaHue — M3MEHEHUS
TEMIEPaTyphbl BOABI MIPHU PA3NUYHBIX YCIOBUSX; SBIIEHUS TEIIOOOMEHa Mpu

CMEIIMBAaHUHU XOJOIHOMN U I‘Opﬂ‘lﬁﬁ BOJBbI; ITpoLieCcCa UCTIApCHUS

2.16

Quzuueckue sA6NeHUs 8  Npupoode:  TIOBEPXHOCTHOE  HATSDKEHME U
KallWUJISIPHbIE SIBJICHUS B NPUPOJAE, KPUCTAJUIBI B TNPHUPOJE, H3IydYEHHUE

ConHna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE pPOCHI,




TyMaHa, UHCA, CHCTa

Texnuueckue ycmpoiicmea.‘ KalmnuJuIsApsbI, IIPUMCEPDBI HCIIOJIb30BaHUA

KpHUCTaljioB, )KHHKOCTHBIﬁ TCPMOMCETpP, OAAaTYUK TEMIICPATYpPbI, TCEPMOC,

2.17
cHCTeMa OTOIUICHHS JIOMOB, TUTPOMETpBI, IICUXPOMETp, MapoBas TypOWHa,
JIBUTATEINIb BHYTPEHHETO CTOPAHUS

3 DJIEKTPOMATHUTHBLIE ABJIEHU A

3.1 Dnektpuzarus Tel. [[Ba Bua 3eKTpUYECKUX 3apsiioB

3.2 BsaumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kyrona

3.3 3aKOH COXPAHEHHUS TEKTPUICCKOTO 3apsiaa

24 Onexrpudeckoe moie. Hampsok€HHOCTh AIIEKTpUYecKOTo Mo, [IpuHImm
CYNEPIO3UINH FTEKTPUUECKUX 0JIeH (Ha KaYECTBEHHOM YPOBHE)

35 Hocurenn snektpuueckux 3apsnoB. [IeHCTBHE 3IIEKTPUYECKOrO MOJA Ha
ANIeKTpUYECcKHe 3apsiibl. [I[pOBOTHUKHY U AUAIIEKTPUKH
[TocTostHHBIN dnekTpuyeckuid TOK. JlefcTBus anekTpudeckoro Toka. Cuma
Toka. Hanpsbxenue.

3.6 l=qg/t,U=A/N
DNEeKTpUUECKOe COMPOTUBICHUE. Y IEIbHOE SJIEKTPUUECKOE CONPOTUBIICHHE:

3.7 R =pl/S

38 3akon OMa jj1st yuacTka anekrpuaeckoit memu: | = U/R
[TocnenoBarensHOE COETUHEHHE TPOBOIHUKOB:

I,=1,: U=U,+U,; R=R +R,
3.9 [TapannensHoe coelMHEHUE TPOBOTHUKOB PABHOTO COMPOTUBIICHUS:

U=UgI=I+I;R=2.
- - 2

e

CMenaHHbIC COCAUHCHUS IIPOBOAHUKOB

3.10

PaGota u momHoCTh 2nekTpudeckoro Toka. A = Ult, P = Ul




3.11

3akon Jlxoyns — Jlenua:

O=I"-R-t

3.12

OnpiT Dpcrena. MarHuTHoe 1oJie€ MPSIMOTO TPOBOJHUKA C TOKOM. JlMHMM

MarHMTHOW UHIYKIHH

3.13

MaruutHoe moJie TOCTOSHHOIO MarHuTa. B3anMoOIencTBUE ITIOCTOSHHBIX

MarHuToB

3.14

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM

3.15

OneiTel @apanes. SIBneHue anekrpoMaruuTHoM uHAyKuuu. [lpasuno Jlenua

3.16

Ipakxmuueckue pabomvi

N3mepenue aJIEKTPUUYECKOTO  COMPOTHBJIEHUS  PE3UCTOpPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopbl, Jammoyka), OT HamNpsHKEHUS Ha KOHIAX IPOBOJHHUKA;
3aBUCHUMOCTH COINPOTUBJIEHUS OT JJIUHBI [POBOJHUKA, IUIOIIATU €ro
MOINIEPEYHOI0 CEYEHUS U YIEIbHOTO CONIPOTUBIICHUSI.

[IpoBepka  mpaBwia s ANEKTPUUECKOTO HaIpsDKEHUs npu
[IOCJEA0BATEIBHOM  COCIUHEHUH TPOBOJHUKOB; MpaBWiIa I  CHIIBI
JNEKTPUYECKOTO TOKa MpPH NapAJUIEIbHOM COECIMHEHHWHM IPOBOJIHUKOB

(pe3ucTophl U JIAMITOYKA)

3.17

Qu3suueckue s61eHUss 8 npupoode: SICKTPUUYECKUE SIBICHUS B arMocdepe,
JNIEKTPUUECTBO JKUBBIX OPraHM3MOB, MarHUTHOE Tmojie 3emiH, Jperd

IMOJIFOCOB, POJIb MArHUTHOI'O IIOJIA JJISL JKU3HH Ha 3eMne, MOJIAPHOC CUAHUC

3.18

Texuuueckue ycmpoucmea: 3IEKTPOCKOI, aMIEpMETpP, BOJIBTMETpP, PeocTar,
CUETYMK DJIEKTPUYECKOM DHEPIHM, SJIEKTPOOCBETUTENbHBIE PUOOPHI,
HarpeBaTeIbHbIe AIIEKTPOTIPUOOPHI (mpumepsl), JNEKTPUYECKHE
IPEeIOXPAHUTEN, AIEKTPOMATHUT, SJIEKTPOJBUTATEIh MOCTOSHHOTO TOKa,

TCHCPATOP MMOCTOSAHHOTO TOKA

3.19

9J'IeKTpOMal"HI/ITHLIe BoiHEL IIlkana SJICKTPOMATHUTHBIX BOJIH

3.20

.Hy‘ICBaSI MOJCIb CBCTA. HpHMOHHHeﬁHOG pacinpoCTpaHCHUC CBETa

3.21

3aKkoH oTpaxeHus ceera. [lnockoe 3epkano

3.22

HpeHOMJ'IeHI/Ie cBeTa. 3aKOH IMPCJIOMJICHUS CBCTA




3.23

Hucnepcus ceera

Jlunza. Xox nyueir B nuHze. DokycHOe paccrosiHue JUH3bL OnTthueckas

3.24
cuna yuH3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrtema. ONTHYECKUE PUOOPHI
Ipaxmuyeckue pabomoi

N3mepenne onTUYeCKOW CHIBI  cOOMparomell JMH3BI;,  (POKYCHOTO
paccTosiHUS COOMpArONIeH JIMH3HI (TI0 CBOKMCTBY PaBEHCTBA Pa3MEpPOB MPEAMETa U
M300pakeHus], KOTJIa MPEeIMET PACIONIOKEH B JBOHHOM (hOoKyce), TMoKa3aTels

3.26 | mpenoMIIeHHSI CTEKIIA.

UccnenoBanue cBoiicTBa H300pa)KeHUs, MOJIYYEHHOTO C IOMOIIbIO
coOuparomiel JUH3bl; U3MEHEHUs] (OKYCHOTO PACCTOSIHMSI JIBYX CIIOYKEHHBIX
JIMH3; 3aBUCUMOCTH yTjia TPEJOMIICHHS CBETOBOTO Jy4a OT YIJia IajeHHs Ha
TPaHUIIE «BO3YX — CTEKIIO»

397 Qusuueckue sasnenus 6 npupooe. 3armennus ComHma u JIyHBI, 1BeTa Tel,
' ONTUYECKUE sIBJICHUS B aTMOocdepe (1BeT Heba, pedpakius, paayra, MUPaK)
398 Texnuueckue ycmpoticmea: OYKU, TEPUCKOMN, QoToammapar, ONTUYECKHE

' CBETOBOJIbI
4 KBAHTOBBIE ABJIEHUA
i1 PamnoaktuBHOCTh. Anb(a-, Oera-, ramMma-uznydeHus. Peakuum anbda-u
' Oera-pacmaja
43 Omnswitel Pesepdopna no paccesnuro anbda-dactun. [lnanerapuas monens
' aToma
4.3 CocraB aroMHoTO sizpa. M3oTomsl
4.4 [lepuon momypacmnajga aTOMHBIX Si7IEp
4.5 SnepHble peakliuy. 3aKOHBI COXPaHEHHsI 3apsI0BOTO U MAaCCOBOT'O YHCEI
Qu3suueckue s6leHUs @ Npupode. €CTECTBEHHBIM paJHOaKTUBHBIN (OH,
4.6 KOCMUYECKHUE JTyYHd, PaAMOaKTUBHOE HM3Iy4e€HHUE MPHUPOJIHBIX MUHEPAJOB,
JeCTBUE PAAMOAKTUBHBIX U3ITyYEHHI Ha OPTaHU3M YeTOBEeKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKOI, WHIUBHUIYaIbHBIA JIO3UMETD,

KaMepa BI/IJ'ILCOHa, AACPHAAd SHCPICTUKA




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O6uectso ¢
OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/I[PODA»; AxkuinoHepHOe 00111eCTBO

«H3parenbcTBO «HpOCBGH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HNHTEPHET
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