MHUHUCTEPCTBO NPOCBEIIEHUSA POCCUMCKON ®EJEPALIUUA
I'OCYAJAPCTBEHHOE BIOJKETHOE OBIIEOBPA3OBATEJIbBHOE
YUYPEXKJIEHUE CAMAPCKOM OBJIACTA OCHOBHAS
OBIHIEOBPA3OBATEJIBHAS LIKOJIA C. BEPXHEE CAHUYEJIEEBO

I'bOY OOl C. BEPXHEE CAHYEJIEEBO

PACCMOTPEHO COIJTACOBAHO YTBEPXIAEHO
PyxoBoaurens MO 3amaupekrtopa no YBP Hupexrop I'bOY OOULI c. Bepxuee
I'bOY OO c. Bepxuee CanueneeBo 1'bOY OOLI c. Bepxnee CanueneeBo  CaHueneeBo

K.YO. [lepryHoBa M.U. I'aBpunosa H.II. be3ponxosa
ITpoTtokon Ne 5 or 25.08.2025. ITpukaz Ne 148-O/] ot 25.08.2025. Ilpuxka3z Ne 148-O]] or 25.08.2025..

Be3pogHoBa

Hatanbs MNeTpoBHa
C=RU, O=I'BOY
OOU c. BepxHee
CaHyeneeso,
CN=Bbe3pogHoBa
l \ HaTanbs MeTpoBHa,
I ‘ E=bezrodnoval979

@mail.ru

PABOYASI [IPOTPAMMA
(W] 7834224)

yueOHoro npeamera «®@u3zuka. bazoBbiil ypoBeHb»

U1 oOydaroruxcs 7-9 Kiraccos

C. Bepxnee CanueseeBo, 2025



HHOACHUTEJBHAS 3AIITMCKA

[Tporpamma no usnke Ha ypoBHE 0a30BOro 00IIET0 0Opa30BaHUs COCTABIICHA Ha
OCHOBE TMOJOXEHUW M TpeOOBaHUN K pe3yabTaraM OCBOCHHSI Ha 0a30BOM YypOBHE
OCHOBHOU 00pa3oBatebHOUM nporpammsl, npeactasieHHoil B ®I'OC OO0, a takxe ¢
yuaetoM (QeaepanbHoil pabouelt mporpamMbl BocnuTanus U KoHnenuuu npenojaBaHust
yueOHoro npeaMera «Duzuka».

Copepxanue  mporpaMmbl MO  (U3MKE  HANpaBI€eHO HA  U3Y4YCHUE
€CTECTBEHHOHAYYHOM TpaMOTHOCTH YYalluXCid M HM3yYE€HHUE OpraHu3anuu (U3UKA Ha
NeATeNIbHOCTHOM OCHOBe. B mporpamme no Qusnke HaOMIONAIOTCS BO3MOXKHOCTH
n3ydeHus npeameToB B pamkax TpedoBanuit ®I'OC OOO k cTaHIapTHBHIM JTUYHOCTHBIM
U METanmpeJAMETHBIM pe3ylbTaTaM oOOydYeHHMs, a TaKXe MEKIPEIMETHbIE CBSI3U
€CTECTBEHHOHAYYHBIX MTPEAMETOB Ha YpOBHE 0a30BOro o0I1ero oopa3oBaHusl.

[IporpamMmma mo Qusuke ycTaHaBIMBaeT OOIMIMK y4eOHBIM Marepuall Mo roaam
oOydeHus (1o KJ1accam), mpejyraracT MPUMEPHYIO TIOCISI0BATEIbHOCTh U3YICHHS TEMBI,
OCHOBaHHYI0 Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACpKAaHUSI U Y4ETEe BO3PACTHBIX
MEPUOJIOB OOYUECHHUSI.

[Iporpamma no ¢usuke pazpaboTraHa ¢ UETbI0 OKa3aHUSI METOJUYECKON MOMOIIU
YUHUTEIIO B CO3JJaHUU paboueil MporpaMMbl O y4€OHOMY MIPEAMETY.

@dusnka SBISETCS CUCTEMOOOPA3YIOIIMM i1 €CTECTBEHHOHAYUYHBIX HayYHBIX
MPEAMETOB, 3aKOHBI KOTOPOIl MPOHHUKAIOT B OCHOBY MPOIIECCOB U SIBJICHUM, U3yUaEeMbIX
XUMUEH, Ouonioruei, acTpoHoMueil W ¢u3Mdeckol reorpadueld, BHOCHT BKJIaJ B
MOJIyYeHUE €CTECTBEHHOHAYYHON KapTUHBI MUpa, obecrnieunBasi Hanbosee sipkue HOpMbI
MPUMEHEHUS] HAyYHOTO METO/1a TIO3HAHMUSI, TO €CTh BBIXOJl U3 MOCIEA0BATEIbHBIX 3HAHUM
0 MUpE.

Opna w3 IIaBHBIX 3a7ad OOIIECTBEHHOIO OOpa30BaHUs B MOCIEAOBATEIbHOM
00pa3oBaHUU 3aKJIIOYAJIACh B pPAHHEW €CTECTBEHHOHAYYHOW I'PAaMOTHOCTU U MHTEpPECE K
HayKe Cpelld y4alluXcsl.

OOyuenue  Qusnke Ha  0a30BOM  YpPOBHE  MpeAnojaracT  BilajJcHUE
KOMIIETEHTHOCTBIO, XapaKTEepU3yIOLIel €CTECTBEHHOHAYYHYIO0 TPAMOTHOCTD:

. Hay4YHOE OOBSICHEHHE SIBIICHUH;
. OIICHUBATh M TTIOHUMAaTh OCOOCHHOCTH HAyYHBIX UCCIICTOBAHUT;
. WHTEPIIPETUPOBATh TAHHBIE W MCIIOJIb30BaTh HAYYHBIC JOKA3aTEIbCTBA IS

MOJIy4€HUS BHIBOJIOB.

Ienu n3ydeHus Gu3uKu HA ypoBHE 0a30BOro 00Iero o0pasoBaHusl HEOOXOIUMO
B Kouuenuuu mnpenogaBanusi ydeOHoro mnpeamera «@Dusnka» B 00pa30BaHUU
OpraHu3aun Poccuiickon denepanny, peanu3yroInx OCHOBHBIE
oOireo0pa3zoBareibHble  IpOrpaMMbl,  yTBEpKJIEeHHOW  pemieHuem  Komieruu
MunuctepcTBa npocemenus Poccuiickoit @eaepariuu (mpotokoa ot 3 aexadps 2019 r.
Ne TIK4BH).

Hesn n3yvyenus: QU3NKHU:



. npuoOpeTeHre HWHTEepeca W CTPEeMIICHHS O0O0ydYalolmuxcsi K HaydHOMY
M3YYEHUIO MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPECTABICHUI O HAyYHBIX METOJIC TO3HAHWUS W YIPaBICHUE
MCCJIEIOBATEILCKIM OTHOIIICHUEM K TIPUPOTHBIM SIBICHHSIM,

. METOJIbI HAyYHOTO MHPOBO33PCHHUS KaK PE3yIbTaT H3yYeHUs OCHOB MaTepUu
1 pyHIaMEHTANIbHBIX SIBICHUN PU3HKHY;

. MPECTAaBICHHBIC POMUKA (U3UKW IS Pa3BUTHUS NPYTUX BUAOB HAyKH,
TEXHUKHU ¥ TEXHOJIOTHUH,

. pa3BUTHE TMPEJACTABICHHBIX BO3MOXKHOCTEM O Oymymiem  Oymymien

npoeCCUOHANBHON ESTEIbHOCTH, CBI3aHHOW ¢ (PU3UKOM, MOJArOTOBKA K MEPCHEKTUBY
0Oy4eHHMs B ’TOM HAMpPaBICHUH.

JlocTrxkeHue ATUX LieJield MporpaMmbl Mo (PU3NKE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl MPHU PEIICHUU CIACAYIOIINX 3a1aY !

. npuoOpeTeHre 3HAHUM O CIOXKHBIX KOHCTPYKIHUSAX  BEHIECTB, O
MEXaHUYECKHX, TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. npuoOpeTeHre yMEHUN OIMUCHIBaTh U OOBSACHITH (PU3UUECKUE SIBICHUS C
UCIIOJIb30BAHUEM UMEIOIINXCS 3HAHUMH;

. OCBOCHHE METOJIOB pEIICHHS MPOCTEHUIINX Pacu€THBIX 3adad ¢

UCIIONBb30BaHUEM (DU3NYECKUX MOJEEeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX
3ajad;

. MpOBEJCHUE YMEHUW HaOMIOAEHUS 3a MPUPOJHBIMU SBICHUSMU H
MPOBE/ICHUSI OMNBITOB, JTA0OOPATOPHBIX PA0OT M IKCIEPUMEHTANBHBIX HCCIEAOBAHUMN C
HCIIOJIb30BAHUEM U3MEPUTEIbHBIX PUOOPOB;

. OCBOCHHE MpPUEMOB paboT ¢ mHpopmanuei o GU3NYECKOM CONIEPIKAHUH,
BKJIIOYasi HHOPMAIUIO O COBPEMEHHBIX JOCTURKEHUAX (PU3UKU, aHAIU3 U KPUTHUYECKOE
u3MepeHue uHpopmanuu;

. 3HAKOMCTBO €O cepamu mpodecCHOHAIBHONU JEATENbHOCTU, MEPEXObI C
(bU3UKOI U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHbIC HA JOCTHKECHUSAX (PU3HUECKOU
HaYKHU.

Ha wm3yuenue ¢umsuku (0a30BBI YPOBEHb) Ha ypOBHE 0a30BOro oOIIero oOpa3oBaHMSI
orBonutcs 238 vacoB: B 7 kitacce — 68 uacos (2 yaca B Hezenmo), B 8 kiacce — 68 yacoB
(2 gaca B Heneno), B 9 kiacce — 102 gyaca (3 yaca B Henedio).

[Ipennaraemsplii B mporpamMmme 1o (¢u3MKe MepedeHb J1abopaTOpHBIX padoT u
OMBITOB HOCHUT PEKOMEHJIATEIbHBIN XapakTep, Y4YUTENb JAeNaeT BbIOOp MPOBEACHUS
7a0opaTopHbIX pabOT MW OmbITAa C YYETOM HHAMBUAYAJIbHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CHUCKa JKCIEPUMEHTAJbHBIX 3a/JlaHUl, MpeiaraéMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOI0 PK3aMeHa Mo (pU3HKE.



COAEP)KXAHUE OBYYEHMUA

7 KIIACC

Pa3znen 1. ®usnka u ee poJib B MO3HAHUM OKPY:KAIOLIEr0o MUpA.

®usuka — Hayka O npupone. SBieHus npuponpl. DPU3NYECKHE SBICHUS:
MEXaHUYECKHE, TEIJIOBBIE, AJEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue pasMmepbl. M3mepenue dusnueckux BenuuuH. Duznueckue
npu6bopsl. [TorpemHocts n3MepeHuiti. MexayHaponHasi CUCTEMa YCTaHOBKH.

Kak ¢usuka u [pyrue  eCTeCTBEHHbIE HAyKW  HM3y4alT  IPUPOLY.
EcTecTBeHHOHAY4HBI METOJ MO3HAHUA: HAOJIOJICHHE, TOCTAHOBKA HAYyYHOTO BOMpOCA,
BBIJIBUYKEHUE TUIOTE3bI, SKCIIEPUMEHT 10 BHEITHEN TUIOTE3€, 00BbsICHEHHE HAOIIOCHUS
sBieHus. Onucanue GpU3nIeCKux TPeOOBaHMUM ¢ TOMOIIBI0 MOJICIICH.

Hemoncmpayuu.

1 Mexanuueckue, TEIJIOBBIE, AJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC
SIBIICHHUS.

2. ®usnueckue NpuOOPhl U MPOBEICHUE U3MEPEHUN OOBIYHBIM U U(PPOBBHIM
pUOOPOM.

Jlabopamopmnwvie padbomot u onvimot.
OmnpeneneHue UEHbI ACICHUS U3MEPUTEIBHOTO MpUOopa.
N3mepenne paccTossHUM.
N3mepenne oobema KUJIKOCTH U Tea.
Omnpenenenue pa3MepoB MAJICHbKUX TeJl.
N3mepenune temmeparypbl HpU MOMOIIM KUIAKOCTHOTO TEPMOMETpa H
JaT4rKa TeMIEpaTyphl.
6. [IpoBenenue uccienoBaHusi KOHUENTYAIbHBIX TUIOTE3. NAJBHOCTH MOJIETA
apuka, MyneHHOro o ropu30HTalu, TeM OOoJbllie, 4eM OOJbIlle BHICOTA MaICHUS.
Pa3nen 2. [lepBoHayajibHbIe CBeeHHUS O MOCTPOEHUN BellleCTBA.
CrpoeHue BeIeCTB: aTOMbl U MOJEKYJbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIIUE
CTpOCHHE 00BEKTA.
JIBrkeHue yactuil BemiecTBa. CBSI3b  CKOPOCTH  JIBUKEHUST YacTUIl C
temneparypoil. bpoyHoBckoe aBuxkeHue, auddysus. B3aumopelcTBue 4YacTHIL
BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

agrwONE



ArperarHple COCTOSIHUSI BEIIECTB: COCTAB Ta30B, JKUAKOCTEH H TBEPABIX
(kpucTamIMueckux) Ted. B3auMMOCBSI3b MEXKIy SBICHHUSMH B pPa3HBIX arperaTHbIX
COCTOSHUSIX W WX aTOMHOMOJICKYISPHBIM cTpoeHueM. (OCOOCHHOCTH arperaTHbIX
YCTPOWCTB BOJBI.

Hemoncmpayuu .

1. Habmtonenne 6poyHOBCKOTO IBUKEHUS.

2. HaGmionenune nuddysun.

3. HaGmronmerne 3a HampaBlIeHHEM, OOBSICHACMBIM MPUTKCHUEM WM

OTTaJKMBAHUEM YaCTHII.
Jlabopamopmnwvie padbomot u onvimot.

1. OrneHka JuaMeTpa aroMa METOAOM psaoB  (C  MCHOJIb30BAHHEM
dororpaduwuii).

2. OMNBITHI 1TO HAOTIOACHHIO TEIJIOBOTO PACIIMPEHUS Ta3a.

3. OnpITeI  OOHAPYKEHBI 1O  JCHCTBHIO  CHJIOBOTO  MOJICKYJISIPHOTO
MPUTSKCHUS.

Paznen 3. /IBH:KeHHe M B3aNMOAelCTBHE TeJl.

Mexannueckoe JABWKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsiss CKOPOCTh PU HEPABHOMEPHOM JBH>KEHUU. Pacyér mytu u BpeMeHu
JBHOKCHUS.

SBneHne wHepUMH. 3aKOH WHEpUHMH. B3amMonencTBME TeN KAaK MPUYMHA
W3MEHEHUsI CKOPOCTHU JBWKEHHMS Teia. Macca kak mepa MHepTHOCTH Tena. [LToTHOCTH
BeliecTBa. CBsi3b MIIOTHOCTH C COJIEPKAHUEM MOJIEKYJ B €IMHUIIE 00BbEMa BEIIeCTBA.

Cuna kak XapakTepuCTHKa B3auMoJercTBUs Ten. Chila ynpyrocty v 3akoH ['yka.
N3mepeHne cuibpl ¢ MOMOIIBKD AWHAMOMETpA. SIBICHHME TIATOTEHHS W CUJA TSKECTH.
Cuna tsaxectm Ha Apyrux IulaHetax. Bec tena. Hesecomocts. CrioxeHue cud,
HaIPaBJIICHHBIX IO OAHOM mpsiMou. PaBHopelctByromas cuna. Cuna tpeHus. Tpenue
CKOJIbXKEHUS U TpeHHE Heoku1aHHO. OOyueHue B MPUPOAE U TEXHHUKE.

Hemoncmpayuu.
HabmroneHne MexaHn4eCcKoro ABMKCHHS Tela.
N3mepenne cKkopoCTH MPSIMOIUHEHHOTO IBUKCHUS.
HaOmtonenue siBeHUN HHEPITUH.
Habmronenne 3a n”3aMeHEHHEM CKOPOCTHU MPU BKIIFOUCHUH TeT.
CpaBHeHHE MacChl O B3aUMOJICHCTBUIO TEJI.
CroxeHue cuj, HallpaBJICHHBIX IO OAHOM MPSMOM.
JIaﬁopamopre padomwt u onvimeol.
1 OnpenencHue CKOPOCTH PAaBHOMEPHOIO ABMKEHMS (IIapHKa B JKHIKOCTH,
MOJIEJIH aBTOMOOMIIS U T. 11.).

OUAWNE



2. OnpeneneHue cpeaHed CKOPOCTH CKOJBKEHHUS Opycka WM Iapuka Io
HAKJIOHHOU TUIOCKOCTH.

3. Ornpenenenue mIOTHOCTU TBEPIOTO Tea.

4. OMnBITHI, TEMOHCTPUPYIOIINE CHITY BO3ACHCTBUSA (IedopMannn) mpy>KuH OT
MPUIIOKEHHOM.

S. OnbIThI, T1EMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS OT Beca Tena U

XapaKTepa CONMPUKACAOLIUXCS JIUII.

Pasnen 4. JlaBiieHne TBepabIX TeJl, KUAKOCTEl U ras3a.

JlaBiienne. Bo3MOXXHOCTH yIIpaBiIeHUSI U YBEJIMUECHUS JNaBieHud. JlaBieHue rasa.
3aBUCHUMOCTbH JIaBJIICHHS Ta3a oT 00bema, Temneparypsl. llepenaua naBneHus: TBEpABIMU
TeJlaMH, KUIAKOCTAMU U Tra3amu. 3akoH Ilackans. IlHeBMaTmyeckue MaIIUHBI.
3aBUCUMOCTh JABJICHHS KUJIKOCTH OT DJHEPruM. |HMapoCcTaTHUecKuil mnapagokc.
Coob6matouecs cocynbl. ['uapaBnuyeckiue MEXaHU3MBbI.

Atmocepa 3emnu u arMmocdepHoe naBieHue. [IpuynHBI CyllleCTBOBaHUS
Bo3yIIHOro noroka 3emiu. OneiT Toppuyennu. M3mepenue armocepHOro JaBieHHUS .
3aBUCUMOCTh aTMOC(EPHOrO AaBICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsr ms
U3MEpPEHUs: aTMOC(EPHOTO TaBICHUSI.

JlelicTBHE XUIKOCTH M Tra3a Ha MNOTPYyKEHHOE B HUX Teo. BriTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue tein. Bo3myxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPhI.
Ilepenaua naBneHuUst XKUAKOCTHIO U Ta30M.
Coobmiaroiuecs: COCypbl.
I'mopaBnuyeckuii mpecc.
[IposiBnenue aeicTBUst aTMOCHEPHOTO JABICHUS.
3aBUCHUMOCTh BBITAJIKUBAIOINICH CHIIBI OT 00beMa MOTPYKEHHON YacTh Tena
Y TJIOTHOCTHU KUJIKOCTH.
1. PaBeHCTBO BBITAKUBAIOIIEH CUIIBI BECY BHITECHEHHOU JKUJIKOCTH.
8. VYcnoBue miuaBaHus Tell: TUIaBaHUE WIM MOTPYKEHHE TEl B 3aBUCUMOCTH OT
COOTHOIIEHUS MJIOTHOCTH TeJIa U KUJIKOCTH.
Jlabopamopmnwvie padbomot u onvimot.

ourwWNE

1 HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00beMa MOrpyXKEHHOU B
AKUJKOCTh YaCTH TENA.

2. OnpeneneHue  BBITAIKHBAIONICH  CHJIBI, JCUCTBYIOIIEH Ha  TEJO,
MOTPYXKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHJIBI, IEMCTBYIOIIEH HA TEJNO,
B JKMJIKOCTH, U3 MAacChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIME CHUJIOBYK) HArpy3Ky, BBITAJIKHUBAIONIYIO,

I[CflCTB}GOH.IYIO Ha TCJIO B XXUAKOCTH, OT oO0bemMa HOFp}OKéHHOfI B X KNJIKOCTb 4aCTH TCJIa U
OT IINIOTHOCTH KUJAKOCTH.



S. KoHctpynpoBanue apeoMeTpa WIH MPOSKTUPOBAHUE JIOAKU U ONPEICICHUE
€€ TPY30IOJbEMHOCTH.

Pa3nen 5. PaGora u MOIITHOCTB. JHEPruUs.

Mexannueckas padbora. MoOIHOCTS.

[IpocThie MexaHU3MBI: pblyar, 0J0K, HAKJIOHHAsI TNIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. [IpumeHeHue mpaBuil paBHOBECHS pblyara K OJIOKYy. «30J0TO€ MPaBUIO»
Mexanuku. KIIJ] mpocteie kputrepuu. [IpocTbie MexaHU3Mbl B OBITY U MEXaHHUYECKOE
o0opynoBaHUE.

Mexannueckas  sHeprus. KuHeTtnueckas W TNOTEHUMAJIbHAsT  DHEPrus.
[IpeBpamieHne OXHOTO BHJA TEXHUYECKOM JHEPTUM B APYro. 3aKOH COXpPaHECHUS
SHEPrUU B MEXaHUKE.

Hemoncmpayuu.

1 [Tpumepsl OpOCTHIX KPUTEPUEB.

Jlabopamopmnwvie padbomot u onvimot.

1 OnpeneneHue CcUibl TPEHUS MPU JBHKEHHHM Tella MO TOPU3OHTAIBHOM
MOBEPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

3. Nzmepenune KI1J] HakTOHHOM MIIOCKOCTH.

4. N3ydyenue 3aKkoHOAATENbCTBA 10 COXPAHEHUIO XUMUYECKOM YHEPTUH.

8 KJIACC

Pa3nen 6. TenoBble siBJIeHNS .

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETHUYECKUX TEOpU BemecTBa. Macca u
pasmepbl arTOMOB M MOJEKyl. OmNbIThl, MOATBEPKIAONIAE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU.

Monenu  TBEPIOro, JKUAKOTO U Ta3000pa3HOrO  COCTOSIHUSI — BEIIECTB.
Kpucramnmuueckne u amopdubie Tema. OOBSICHEHHE CBOWMCTB Ta30B, XKUIKOCTEH W
TBEPIBIX TEJI HA OCHOBE MPHUHIHUIIOB MOJEKYISIPHO-KHHETHYECKON Teopuu. CMaunBaHue
Y KaWJUISIPHBIE SBICHUS. TEIUIOBOE pACIIMPEHNE U CHKATHE.

Temneparypa. Temmeparypa CBsI3U CO CKOPOCTBIO TEIJIOBOTO JABUKECHUS YACTHLL.
Buytpennss sHeprusi. CnocoObl M3MEHEHUs BHYTPEHHEH SHEpPruu: Telionepeaaya u
COBEpIICHCTBOBaHUE pabOThl. BUIbl Temonepenayu: TEIUIONPOBOJHOCTh, KOHBEKIIHUS,
W3JIyYECHHE.

KonnuectBo TemynoThl. VYienbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE OTHOLICHUE. YpaBHEHHUE TerioBoro OamaHca. [lnaBineHue u oTBepaeBaHUe
KPUCTAJUIMYECKUX BEUIECTB. VYIeibHas Temiora IuiaBieHus. IlapooOpa3zoBanue u
koHaeHcauus. Hcmapenwe. Kumnenuwe. VYaenbHass Terora mnapooOpa3oBaHMUS.
3aBUCUMOCTh TEMIIEPATypbl OT aTMOC(HEPHOTO JaBICHUS.

BrnaxHocTs Bo3ayxa.



DHEprus TOIUIMBA. YAEIbHAs TEIJIOTa CTOPAHUS.

[Tpunmuner  pabotel  TemioBbix aurateneit  KIIJI TemmoBoro gBurares.
TeruioBble ABUTATENN U 3aLIATA OKPYKAOIIEH CPEJIBI.

3aKOH COXpaHEHUS U MPeoOPa30BaHUS SHEPTUHU B TEIIOBBIX MPOIECcCaX.

Hemoncmpayuu .

1. Habmtonenne 6poyHOBCKOTO IBUKEHUS.

2. HaGmionenune nuddysun.

3. HaGmromenne 3a  HampaBlICHHEM  CMauMBaHUSA W KallWUISPHOTO
BO3/ICHCTBUS.

4. CoOmtoeHne TEII0BOr0 pacIupPEeHUs TE.

5. N3MmeHeHne paBieHUs Ta3a IPH COXPAaHCHHMHM OO0beMa M HarpeBa WIH
OXJIAXKICHHS.

6. [IpaBuia n3MepeHus: TEMIEPATyPHI.

7. Buner Tenonepenayu.

8. OxnaxaeHue Ipu COBEPIICHCTBE padOTHI.

0. Harpes npu coBepiiieHnu padOThI MPOU3OIIIE.

10. CpaBHenwue TEIUTOEMKOCTEH Pa3TMYHBIX BEIICCTB.

11. HaGmromenue 3a 30JI0TOM.

12. CoGironeHue MOCTOSHHOM TeMIIEPATYPhI IIPH ILIABICHHH.
13.  Mopmenu TEmIoOBbIX JBATATENEH.

Jlabopamopmnwvie padbomot u onvimot.

1 OnbITel  OOHApYXeHbl MO  JEHUCTBHIO  CHJIOBOIO  MOJIEKYJISIPHOTO
MIPUTSKEHUS.

2. OnbIThI MO BBIPAIIMBAHUIO KPUCTAJIOB ITOBAPEHHOM COJIM UJTK caxapa.

3. OnbITel 1O COOJNIONICHUIO TEIUIOBOTO PACIHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJIBIX TEI.

4. OrnpeneneHue AaBiIeHUs BO3AyXa B OaJIOHE HITTPUIIA.

S. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb JABJIEHUS BO3JyXa OT €ro
o0beMa M HarpeBaHUs WU OXJIaXKICHUS.

6. [IpoBepka rumnore3sl IMHUN B 3aBUCUMOCTH OT JUIMHBI CTOJOUKA KUAKOCTH
B TEPMOMETPUYECKOI TPyOKE OT TeMMepaTyphl.

1. HaGnronenne 3a u3MEHEHHMEM BHYTPEHHEW SHEpPruu Tella B pe3ylbTaTe
TEIJIonepenayu U padoThl BHEIIHUX CHUJI.

8. UccnenoBanue sBIEHU TErI0OOMEHa MpU MEPEMEIINBAHUU XOJIOAHOU U
ropsiyeii BOABI.

0. OrnpeneneHue KOJIWYECTBA TEIUIOTHI, TOJTYYEHHOUW BOJBI MIPU TEIIIOOOMEHE

C HArpeThIM METAJUTMYECKUM IIUIUHAPOM.
10. Omnpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.
11.  HccnenoBanue mporecca YHHYTOKCHHS.
12,  Omnpenenenre OTHOCUTENBHON BIAXKHOCTH BO3/IyXa.



13.  Omnpenenenue yaensHON TEIIOTH IUIABICHHS JIbJIA.

Pa3znen 7. DiiekTpuueckne U MATHUTHbIE SIBJICHUS.

Onektpu3anus Ten. JlBa BuAa JNEKTPUYECKUX 3apsAloB. BsaummoperncTtBue
3apsKCHHBIX Tel. 3akoH KyioHa (3aBUCUMOCTD CHITBI B3aUMOJICHCTBHS 3apsDKEHHBIX TEIT
OT 3apsiia 3apsI0B H PACCTOSHUS MEXKTy TEIAMH).

Onekrpuyeckoe  nose.  Hanpsok€HHOCTh  BHemHMX — noned.  [IpuHiun
CYIIEPITO3UITUH ICKTPUICCKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocwurenu snexrpuueckux 3apsi0B. DIE€MEHTApHbIA MEXaHu3M 3apsaa. Ctpoenue
aroMa. [IpoBogHMKH 1 TUANIEKTPUKU. [[1s1 cOXpaHeHus 3apsiaa.

ONEKTPUYECKUN TOK. YCIOBUS NOIJEpPKAHUS TOKA. VICTOUHMKH MTOCTOSIHHOTO
ToKa. JICHCTBHSI dJEKTPUYECKOTO TOKa (TCIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKUN TOK B KUJKOCTAX U ra3ax.

Onekrpuyeckas nenb. Cuna Toka. DJIEeKTprudecKkoe HanpshkeHue. COnpoTUBICHUE
MMPOBOJHUKA. YIEIbHOE COMNPOTHBICHUE BellecTBa. 3akoH Oma [y ydacTka IEIH.
ITocnenoBarenbHOE U APAIIIETBHOE COEAUHEHUE TTPOBOTHUKOB.

Pabora 1 MOIIHOCTH OTKJIFOUEHHUS TOKa. 3akoH Jlxoyns—JIeHa. DmekTpudeckue
LENH U JIEKTpUYecKas sHeprusi norpedurens B ObiTy. KopoTkoe 3akitoueHue.

IToctosiHHBIE MarHuThl. B3anMoaeilcTBHE MOCTOSHHBIX MAarHUTOB. MarnuTHoe
noje. MarauTHoe nojie 3eMJIM U €ro 3Ha4eHue U1 KU3HU Ha 3emiie. OnbIT DpcTena.
MarautHoe TMOJ€ BBIKIKOYAET TOK. [IpUMEHEHME »JIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBHE MAarHMTHOIO MOJISI HA MPOBOJAHUK C TOKOM. DJEKTPOABUTATEIb MOCTOSIHHOIO
ToKa. Vcronb30BaHuEe 3JIEKTPOABUIATENICH HA TPAHCIIOPTE B TEXHUYECKUX YCTPOUCTBAX
Y Ha OPUPOE.

Onbitel Dapaznes. SBneHue 3MeKTpoOMarHuTHOM WHAYKOMW. [IpaBuno Jlenna.
Onekrporeneparop. CriocoObl MOIYYEHUS ANMEKTPUUECKON FIHEPTrUun. DIEKTPOCTAHIIUN Ha
BO300HOBJISIEMbIX UICTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aIus TE.

JIBa Bua 2IEKTPUUECKHUX 3aPsI0B M B3aUMOJEHCTBUE 3aPSKCHHBIX Tel.
YCTpOUCTBO U AEHUCTBUE IEKTPOCKOIA.
DneKkTpocTaTudecKas HHAYKITHS.

3aK0H O COXpAaHEHUH DIECKTPUICCKUX 3aPSIOB.
[TpoBOTHUKH U JUIIEKTPHUKH.

MonenupoBaHr€e CUIIOBBIX TPaHUI] OTKPBITHIX TTOJICH.
McTouHmKM TOCTOSTHHOTO TOKA.

JlericTBMS O OTKIIOUEHUIO TOKA.

DJIEKTPUYECKUN TOK B )KUJKOCTH.

1. T'a3oBsIii pa3ps.

2.  H3MmepeHue CHIIBI TOKA aMIIEPMETPOM.

13. U3mepeHune HapsKEHNS BOIETMETPOM.

BREBOOND A WNE



14.  Peocrtar u MarasuH CONMPOTHBICHHIA.

15. BsaumopelicTBHE MOCTOSHHBIX MArHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTH Pa3eIeHHUs TIOJFOCOB MarHuTa.

17. MonaenupoBaHre MarHUTHBIX MOJICH MTOCTOSTHHBIX MarHUTOB.

18.  OmnmiT Dpcrena.

19.  MaruawuTtHoe 10Ie TOKa. DIEKTPOMArHHuT.

20.  JleiicTBHE MAarHUTHOTO TIOJIST HA TIPOBOJHKMK C TOKOM.

21.  DrekTpoaBUraresb MOCTOSHHOTO TOKA.

22. VccnenoBaHue SIBIEHHN SIEKTPOMArHUTHON WHIYKIIHU.

23.  OmnsiTel Papajes.

24. 3aBHCHUMOCTh HAalpaBJI€HUS HMHIYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHUS.

25.  DiekTporeHeparop Toka.

Jlabopamopmnwvie padbomot u onvimot.

1 OnbITel MO HAOMIOAEHUIO 3a dJEKTpU3alMeld Tell MPOBOJHUKOB WM MpPH
COTPUKOCHOBEHHIO.

2. JleficTBue WMccleoBaHUs TPUBOANT K TIOSBICHUIO TIOJCH Ha TIPOBOIHHUKAX
U JUDJIEKTPUKAX.

3. COopxka 1 mpoBepKa AIEKTPUIESCKON IETH MMOCTOSTHHOTO TOKA.

4, W3mepenne u perynupoBKa CUITBI TOKA.

5. W3mepenue u perynupoBaHUE HAMPSKEHUS.

6. HccnenoBanue B 3aBUCHMOCTH OT CHJIBI TOKA, HIIYIIIETO Yepe3 pe3ucTop, OT
pE3UCTOpa COMPOTUBIICHIUS M HAMIPSDKEHUST HA PE3UCTOPE.

7. OneITHI, JEMOHCTPHUPYIOIIAE BO3ICUCTBHE TMPOBOJHMWKA HA €r0 JJIMHY,
IO TIOTIEPEYHOTO CEUCHUS U MaTepral.

8. [IpoBepka TIpaBWI CIIOKEHWS HAMPSHKCHWA TPU  TOCIEA0BATEIIHHOM
COCTMHECHUHU JIBYX PE3UCTOPOB.

0. [IpaBmima TpOBEpKH CHIBI TOKA TIPH TMAapauIeTbHOM COCIUHEHUU
PE3UCTOPOB.

10.  Omnpenenenre paGoOTHI OTKIIOUEHUS TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. Omnpenenenne MOIIHOCTH TOKA, HCIIOIL3YEMOTO Ha PE3UCTOPE.

12. Hccnenosanue 3aBHCHMOCTH CHIIBI TOKA, WAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKCHUS Ha HEW.

13.  Omnpenenenne KIIJ] Harpesares.

14.  HccnenoBaHre MarHUTHOTO B3aUMOJIEHCTBHS MOCTOSIHHBIX MArHUTOB.

15. U3yueHwe MarHUTHBIX TOJEH MOCTOSHHBIX MATHUTOB TPH WX 00BETUHEHUN
U pa3JeNICHUH.

16. TIpoBepsTe HeiicTBHE BKIIOYEHHUS TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, 1EMOHCTPHUPYIOIIHAE CHIIy B3aUMOJCHCTBHUS KATYIIKH C TOKOM H
MAarHUTHOM CHJIOM TOKA M HAIIPABJICHUEM TOKA B KATYIIIKE.

18. H3yuenwue AeWCTBHS MarHMTHOIO IOJIS HA TIPOBOJHHUKE C TOKOM.

19. KoucrpyupoBaHue u nu3ydeHue paboThl 3JIEKTPOIBUTATEIS.



20. Usmepenne KIIJI ameKTpoaBUrarelibHON YCTaHOBKH.
21.  OneITel 10 WCCIEAOBAHUIO SIBICHHUN OJIEKTPOMArHUTHOM HHIYKIIUH:
HCCIIEIOBAHNE U3MEHEHUI 3HAYEHUI U HAITPABICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuuyeckue siBJICHHS.

Mexannueckoe  aBwkeHue. MarepuanbHas  Touka. (CucTemMa  OTcYeTa.
OTHOCUTENBPHOCTh ~ MEXAaHUYECKOTO  JBWXKEHHsS. PaBHOMEpHOE  MNPSMOJIMHENHOE
nBrkeHue. HepaBHomepHoe mnpsiMonuHelHoe nBuxkeHue. CpenHsis M MIHOBECHHas
CKOPOCTb T€Jla MPU HEPABHOMEPHOM JIBUYKECHHU.

VYckopenue. PaBHOycKopeHHOE TIpsIMOJIMHEITHOE JaBIKeHHEe. CBOOOIHOE MajieHue.
Onpitel ['anumnen.

PaBHOMepHOE JBMKEHHE 1O OKpyXHOCTH. Ilepuom u mnepuon oOpalieHus.
JIvuHelHas U yriioBas CKOPOCTh. [[eHTpOoCTpeMUTENBHOE YCKOPEHHUE.

ITepBoiii 3akoH Hprotona. Brtopoi 3axkon Hetorona. Tperwit 3akoH HprotoHa.
[IpyHIMI CynepNIO3UIIMN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHuUs: CWJIa TPEHHSI CKOJIbBKCHHS, CHJIa
TPEHUS HEOKUIAHHO, APYTUE BUABI TPEHUM.

Cunia TSKECTH M 3aKOH MHPOBOTO TIATOTEHUS. YCKOPEHHUE CBOOOJHOTO IMaCHUS.
JIBmkenue 1maHetsl BOKpyr Connna. [lepBas kocmuueckas ckopocts. HeBecoMocTh n
MEePErPy3KHU.

PaBHOBecue MarepuaibHOM TOUKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPIIOTO TeJa C 3aKperIEHHON 0cbio MUKpOPoHa. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tema. M3meHeHne umnynbca. MMIynbc cuibl. 3aKOH COXpaHEHUS
MMIYNbCa. PEaKTUBHOE NBUKEHHE.

Mexannueckas padoTa U MOIIHOCTh. PaboTta cuioBasi, ynpyrocts, TpeHus. CBA3b,
sHeprusi U pabora. lloreHumanbHash »JHEpPrus Tena, MOJHUMAIOUIETOCS Haj
MOBEPXHOCThIO 3emud. lloTeHumManpHas cuia yrnpyrom mnpyxkunHbl. KuHeTmueckas
sHeprud. TeopemMa O KHHETHYECKOW OJHEPrud. 3aKOH COXPAHEHUS HKOJIOTMYECKOU
SHEPIUH.

Hemoncmpayuu.

1 HabntoneHne 3a MEXaHMYECKUM JIBUKEHHEM OTHOCHUTEIIBHO Tejla pPa3HbIX
TEJI OTCUECTA.

2. CpaBHeHHE IMyTeH U TPACKTOPUM ABMKEHHS OJHOTO M TOTO K€ Teja Pa3HbIX
TEJI OTCUECTA.

3. N3mepeHnne CKOpOCTH U YCKOPEHHE MPSIMOTMHEHHOTO TBHUKCHHS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JABHKCHHS.

5. Habmtonenue 3a IBMKEHHEM TeJla MO0 OKPYKHOCTH.



6. HaGnronenne 3a MeXaHMYECKMMM HAMpPaBICHUSIMU, MPOUCXOASUIMMHU B
cucteMe orcuérta «Tenexka» mpu e€ IJIUHE U YCKOPEHUU ABUKEHUS OTHOCUTEIHHO
KaOuHeTa QU3UKHU.

1. 3aBUCHUMOCTh YCKOPEHHMS Tejla OT MAacChl Tella M JCHCTBYIONIUX Ha HETro
CHUIL.

8. Cobnronenue paBeHCTBA CUII IIPU OXpaHe Te.

9 N3meneHue Beca Tena Mpu yCKOPEHHOM JBUKEHUH.

10. Tlepemauya umIyabca IpU KOHTAKTE C TEIL.

11. TIpeoOpa3oBaHus SHEPTUHU MPH OOTYICHUH TE.

12.  CoxpaHeHune UMIy/IbCa IPU HEYIIPYTOM OCBELICHUH.

13. Coxpanenue umIy/bca Ipu aGCOIOTHOM CHKATHH.

14. HaGmromeHnue peaKTHBHOTO JBH)KCHHS.

15. CoxpaHeHne XUMHUYECKON SHEPTUH MTPH CBOOOTHOM ITaICHHH.

16. CoxpaHeHHe TEXHHYECKOU SHEPIHH TP JIBHKCHUHN TEJa OANPYKHHEHBI.

Jlabopamopmnwvie padbomot u onvimot.

1 KoncTpyupoBanue tpakrta Jjisi pa3roHa W MPOJJICHUS JABUKEHUS IIapuKa
WJTU TEJIEXKKHU.

2. OmnpeneneHue cpeaHe CKOPOCTH CKOJBKECHHUS OpycKa WIW JIBWKCHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

3. OnpeneneHue yCKOpEeHHs Tejla NpPH PaBHOYCKOPEHHOM JBMXKEHUU MO
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBanue 3aBUCHUMOCTH TYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4aJIbHOU CKOPOCTH.

S. [IpoBepka THUMOTE3bl: €CAUM NPU PABHOYCKOPEHHOM JBMXKEHUU 0Oe€3

HAa4aJbHOW CKOPOCTM TYTH OTHOCATCA KAaK K PpsAy HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU COBMAAAIOT.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CHUJIBI HOPMAaJbHOTO
TABJICHMUS.

1. Omnpenenenue ko3GPUIUEHTA TPEHUS CKOJbXKEHUS.

8.  Omnpenesnenue KECTKOCTH NPYKUHBI.

0. OnpeneneHue CwiIbl TPEHUS TPH JBIKEHWW Tela IO TOPU30HTAIBHOMN
MOBEPXHOCTH.

10. Ompenenenne paboTBl  YOPYrOCTH CHIBI IPH ChEME TIpy3a C
HCITOJIBb30BaHUEM HETTOABHKHOTO U IOJBIKHOTO OJIOKOB.

11. U3yuenwe mpaBa COXpaHEHHUS SHEPTHUH.

Pa3nea 9. Mexannueckue Koje0aHusl 1 BOJTHDI.

Konebarensnoe paBmwxkeHue. OCHOBHBIE XapaKTEPUCTUKH H3MEHEHHMS. TIEPHOI,
4acToTa, aMIUIATya. MaremaTudeckrue W MpPYyKUHHbIE MasTHUKU. [IpeBpamieHue
SHEPTUU MPU IEPEMEHHOM JIBUKCHUU.

3aryxatomue kosneOanusi. BoiHyxneHHble konedanusi. Pesonanc. Mexannueckue
BOJIHBbI. CBOMCTBA MEXaHWYECKUX BOJIH. [IpomonbHBIE W TONEpedyHbIE BOJHBI. J[yIMHA



BOJH M CKOPOCTh HMX pacnpoCTpaHECHHs. MexXaHW4YecKrue BOJHBI B TBEPAOM TelE,
CEMCMHUYECKHUE BOIHBI.
3Byk. I'pomkocTh 3Byka W BbicoTa TOoHA. OTpaxkeHue 3Byka. MHbpa3Byk u

YABTPa3BYK.

Hemoncmpayuu.

1 HaGnronenne 3a M3MEHEHHEM CHJIbI Tella YYUTHIBAET CUJY TSXKECTH H
YIPYTOCTb.

2. HaGnronenue 3a u3MEeHEHHEM JaBJICHUSI HA HUTH U Ha TIPY>KHUHE.

3. HaOmtonenne BeIHYXIEHHBIX KOJIeOaHUH 1 pe30HaHCa.

4. PacnipocTpaHeHre JJIMHHBIX U IMOTICPEYHBIX BOJH (HA MOJIEIISIX).

S. HaGnronenue BbICOTHI 3ByKa B 3aBUCUMOCTH OT YaCTOTHI.

6. AKyCTHYECKHUI Pe30HAHC.

Jlabopamopmnwvie padbomot u onvimot.

1 OrnpeneneHue MEPUOJUYHOCTA U TMEPHUOAA U3MEHEHUS MaTeMaThudecKOro
MasiITHUKA.

2. OnpeneneHue MNEPUOJUYHOCTH U TEepUoJa KojeOaHUM MPY>KUHHOTO
MasiITHUKA.

3. HccnenoBanue 3aBUCMMOCTH NIEPUOJIa UBMEHEHUS TOJIBEIICHHOTO Ipy3a OT
JUTUHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTU NEPUOJAa U3MEHEHUSI MPYKUHHOTO MasiTHUKA
OT MAacCChI rpy3a.

S. [IpoBepka HE3aBUCUMOCTH NEPUOJa U3MEHEHUSI HArpy3KH, MOJBEIICHHOTO
K HUTH, OT Macchbl rpy3a.

6. OnbIThl, JIEMOHCTPUPYIOUIUE TEPUOJ, HECTAOWIBHOCTH MPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUH.

1. N3mepenue yckopeHus cBOOOAHOTO MaJeHUS.

Pa3nen 10. DjieKTpoMarHuTHoe MoJjie U 3JIeKTPOMAarHuTHbIE BOJTHBI.

DIEKTPOMAarHuTHOE oJje. DIEKTPOMarHuTHbIE BOJIHBI. CgoiicTBa

ANEKTPOMAarHUTHBIX BONH. llIkanma 3neKkTpOMarHUTHBIX BOJH. Mcmomp3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoaa cera. CKopocTs cBeTa. BOIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1 CBolCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBble cBolicTBa cBETA.

Jlabopamopmnwvie padbomot u onvimot.

1 N3yueHne CBOMCTB SJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MECTHOIO
tenedona.

Pa3zgen 11. CBeToBbIe ABJICHUS.



JlyueBas mogmenb cBera. Mctounuku csera. IIpsmonuHeiHOE pacrpoCTpaHEHUE
ceera. 3armeHuss Connua u Jlywel. Otpaxenue cBera. [lmockoe 3epkano. 3akoH
OTPAXXECHUS CBETA.

[Ipenomnenne cBeta. 3akoH mnpenomiieHuss cBera. [lonmHoe wccnenoBaHue
OTpakeHus1 cBeTa. Mcnosib30BaHWE MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xop nydeit B nunH3e. Ontuyeckas cucteMa oroanmnapara, MUKPOCKOIa U
tesieckona. [ a3 kak ontuyeckas cucrema. bam3opykocTs U 1anbHO30PKOCTb.

Paznoxenue Oemoro cBera B chnekTpe. OmnbiTel HploroHa. CroxeHue
CIIEKTpaJIbHBIX IBETOB. J(Ucriepcus cBeTa.

Hemoncmpayuu.

[IpssmonuHENHOE pacupOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonydyenue nzo0paxeHui B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

Onrryeckuil CBETOBO/I.

Xop nyyelt B coOuparoieii JuH3e.

XoJ mydeil B pacCEenBarOLIEH JIMH3E.

[Tonydyenue nzo0paxxeHus: ¢ MOMOIIBIO JTUH3.

[Mpunuun nevictBus poroanmnapara, MUKpOCKONA U TEJIECKOMa.
Mopnens mma3a.

1. Pasnoxenue 6eoro cBeTa B CIIEKTPE.

2. Tlomydyenue Georo cBeTa IMPH COCTABICHUU CBETA PA3HBIX I[BETOB.
Jlabopamopmnwvie padbomot u onvimot.

BREBOOND A WNE

1 W3yante yron oTpakeHHsI CBETOBOTO JTyda OT yIvia TaJcHHUS.

2. N3ydeHne xapaKTepUCTHUKN N300paKEHUS MPEAMETa B TUIOCKOM 3epKajie.

3. N3yanre yron mpeaoMIIeHUs CBETOBOTO JIyda OT yIiia MaJCHHs Ha TPAHUIIE
«BO3ITYX—CTEKIIO».

4. [Tonydyenune nzo0paxeHut ¢ MOMOIIbIO COOMPAIOIIEH JTUH3HI.

S. Onpenenenne (POKYCHOTO PACCTOSHHUS W ONTHUYECKON CHIIBI COOMPAIOIINX
JIUH3.

6. OnBITHI TIO PA3NIOKEHUIO OEIOTO CBETA B CTIEKTPE.

1. OneITEI IO BOCHPHUATHIO I[BETA MPEIMETOB MPH HX HAOIIOACHUH depes

L[BETOBbIE (DUIIBTPHI.

Pasznen 12. KBaHnTOBBIE SABJICHNS.

Oneitel Pezepdopna u mnnanerapnass moxenb aroma. Mogens aroma bopa.
Hcnyckanne u COTpyIHMYECTBO atroma cBeTa. KBaHThI. JIMHEHYaThle CIEKTPBHI.

PanunoaktuBHOCTh. Anbda, OeTa- 1 ramma-uzinydeHusi. CTpoeHue aTOMHOTO sJIpa.
Hyknonnass mopens aromuoro siapa. M3ortombl. PannoaktuBHbie siBaeHus. Ilepuon
nojypacnaga aTOMHBIX SIAEP.



SAnepHble COCTOSHUSA. 3aKOHBI COXPAHEHUS 3apsAI0BOr0 U MacCOBOIO HACEJEHUS.
DHEpPrus CBSA3M ATOMHBIX s/1ep. TpaHCIOPTHBIE NEPEBO3KU U dHEprus. Peaknuu cunTesa
u nenenus anep. Mcrounnku sHeprun ConHua u 3BE3.

AnepHas osHepretuka. JIeWCTBHS PaAaMOAKTUBHBIX W3JIYYEHHU HA IKUBBIC
OpraHu3MBbl.

Hemoncmpayuu.

1 CrexTpsl TOCTUKEHHUS U TAPTHEPCTBA.

2. CrexTpsl pa3IMYHbIX Ta30B.

3.  Cuekrp BenukoOpuranum.

4. HaGnronenue TpekoB B kamepe Bubcona.

S. Pabota cuéTurika MOHUZUPYIOUIUX U3ITyUYECHUM.

6. Pa3paboTka mpoeKToB CO3/1aHUsI MUHEPAJIOB U MPOTYKTOB.

Jlabopamopmnwvie padbomot u onvimot.

1 HaGnronenuie CrlOMIHBIX U IMHEWYAThIX CIIEKTPOB CUTHAJIOB.

2. HccnenoBanue TpeKoOB: U3MEPEHUE IHEPTUM YACTHI] IO TOPMO3ZHOMY IYTH
(mo dotorpadusim).

3. N3mepenune paanoakTUBHOTO (hoHapS.

IHoBTOPHO-00001IAKOIIMIA MOYJIb.

[ToBTOpHO-00O00IAtOMMKA  MOAY/Ib MpEJHA3HAUEH [JIs CUCTeMarTu3alud |
00001IeHNs MPEAMETHOIO COJEPKAHUS U OMNbITA ACSTEILHOCTH, NPUOOPETEHHOTO MpPH
M3YYEHUHU BCEro Kypca (PU3MKH, a TakXKe JJIsl MOATOTOBKU K OOIIEroCcyJapCTBEHHOMY
AK3aMEeHy N0 (U3HUKE JJIsl yYallluXcsl, BIOPABIINX 3TOT YU€OHBIN MPEAMET.

[Ipy u3ydeHUM AaHHOM MOIYIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIbI
NEATeNIbHOCTH, Ha OCHOBE HAONMIOAEHUS 3a JOCTUKEHUEM MPEIAMETHBIX U
MeTanpeaIMETHBIX pE3YIBTATOB oOyueHus, MIPUMEHSIETCS
€CTECTBEHHOHAYYHasi [PAMOTHOCTh. M3yYE€HHE HAay4YHbIX METOJOB HCCIEIOBaHUS
NPUPOALl U TEXHUKH, BIAJCHUE METOAAMH, OOBACHSIOIMUMH (PU3NUECKUE SIBICHHUS,
MPUMEHEHUE TMOJTYYEHHBIX 3HAHWM, pelleHue 3a/lady, B TOM YHCJIE€ KAaYeCTBEHHbBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHuMNUaNnbHO JEATENLHOCTHBIM XapakTep JaHHOrO pasfeia peanu3yercs 3a
CUET TOTO, YTO 00yYarOI[MeCcs BBIMOIHSIOT 33JJaHUsI, B KOTOPBIX OHU MOTYYaloT:

Ha OCHOBE IMOJYYEHHBIX 3HAHUN PAcNO3HABATh U HAYYHO OOBSICHATH (DU3NUYECKHUE
SABJIEHUS B OKPY)KAIOILEH CPeie U MOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJbI UCCIEAOBAHUS (PU3MUECKUX MOKa3arenaen, B TOM
YuCIie JJIsl HPOBEPKHU THIOTE3 U MOIYyYSHUSI TEOPETUUECKUX BBIBO/IOB;

OOBACHATH, HAy4yHbIE OCHOBBI, HallpUMEp, CaMble Ba)XHbIE JOCTHXKCHUS
COBPEMEHHBIX TEXHOJIOTMH, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIMUYHBIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOoHa TpaHC(OpMAllUM U COXPAHEHUS BCEX HU3BECTHBIX BHUJOB
SHEPIUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOI'PAMMBLI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIECTBA OBPA3OBAHUA

N3yuenne ¢u3umkum Ha ypoBHE 0a30BOro o0OImero oOpa3oBaHHs HAINpaBICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U TMPEIMETHBIX 00pa30BaTENIbHBIX
PE3YJBTATOB.

B pesynbrate u3yueHusi puU3NKKA Ha ypoBHE 0a30BOro oO0IIEro oOpa3oBaHUS Y
obOy4aromierocs: GOPMUPYIOTCS CIASAYIONTHAE IUYHOCTHBIE PE3YJIBTAThl B YaCTH.

. 1) naTpMoTHYECKOr0 BOCIUTAHMA:

. - YBOKCHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUHCKOM
(dbuznyeckoil HayKH;

. - IEHHOCTHOE OTHOIIICHUE K IOCTHKCHHSIM POCCUUCKUX YUEHBIX-(U3HKOB;

. 2) rpaKAaHCKOT0 U TYXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMA:

. - TOTOBHOCTH K AKTUBHOMY Pa3BHUTHIO B 00CYKIeHUN

OOIIIECTBEHHO 3HAYMMBIX M ITHYECKHUX TMPOOJIeM, ¢ TPAKTUUYECKUM TPUMEHEHUEM
JTOCTKECHUHN (DU3HKH;

. - OCO3HaHUE BAXXHOCTH  MOPAJIBbHO-3TUYECKHX  MpeoOpa3oBaHUil B
NEATETbHOCTH YYEHOTO;

. 3) 3cTeTHYEeCKOr0 BOCIUTAHMA:

. - BocOpusITHE 00pa3loB (PU3NUECKOW HAYKU: WX MOCTPOEHUHM, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

. 4) HeHHOCTH HAYYHOT'0 TIO3HAHMA

. - OCO3HaHUE IEHHOCTeW (PU3NYECKONW HAyKH KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUSI MUPA, OCHOB Pa3BUTHSI TEXHOJOTUM, BaXKHENIIEH OCHOBBI KYJBTYPHI,

. - pa3BUTUE HAYy4YHOM JI0O03HATEIBLHOCTH, MHTEpPECa K HCCIEN0BATEIbCKON
NEATENbHOCTH;

. 5) ¢opmupoBaHume KyJbTYpPbl 3I0pPOBbSI M  3MOIHOHAJIBLHOIO
HACTPOCHUA:

. - OCO3HaHUE IIEHHOCTeH Oe3omacHoro olpasza KU3HH B COBPEMEHHOM

TCXHOJIOI'MYCCKOM MHPC, Ba)KHOCTH IIPAaBHII 0e30MmacHOro IMOBCACHHA HA TPAHCIIOPTEC, HA
aoporax, ¢ JICKTPUICCKHUM U TCIINIOBBIM O60py,HOBaHI/IeM B OBITOBBIX YCIIOBUSIX,

. - cOpPMHUPOBAHHOCTh HABBIKOB pe(IEKCUM PEBOJIIOLMH, CBOErO IMpaBa Ha
OIKOKY M TaKOTO e MpaBa y IPyroro 4ejioBeka,

. 6) TPy10BOr0 BOCTIMTAHUS:

. - aKTUBHOC Y4YacTHUE OPTraHM3AlMK B peaju3alliy MPaKTHUECKUX 3aaad (B

paMKax ceMbd, 00pa3oBaTeIbHOHM, Topoja, Kpas) TEXHOJOTHYCCKOH W COIUaIbHON
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YHCIIe U PU3HMUECKUX 3HAHUII,
. - UHTEPEC K MPAKTUUECKOMY U3YUYEHHIO TPOPECcCHil, CBI3aHHBIX C (PUBUKOH;
. 7) 3KOJIOTHYECKOr0 BOCIIUTAHMSA:



. - OpHMEHTAIlUs Ha MpUMEHEHHE (U3NUYECKUX 3HAHMM I pelIeHUs 3a7ad B
00J1IaCTH OKPY’KAIOIIEeH Cpeibl, TJIaHUPOBAHUE IMOCICAYIONMINX JCHCTBUN M OIIEHKA HMX
BO3MOYKHBIX IMOCJIEACTBUN JISI OKPYKAKOIIECH CPEIbI;

. - 0CO3HaHUE I00aNTBHOTO XapakTepa IKOJIOTUUECKUX MPOOJieM U MyTel uX
pelLIeHus;

. 8) amanTanmusi K MEHSIIOIIMMCSI YCJIOBHSIM CONMAJIBHOW M TIPHPOTHO¥
Cpeabl:

. - HEOOXOJJUMOCTh BO BHUMAHUM TMPU BBHIMIOJIHEHUU M HCCIEIOBAHUSIX
(bu3nyeckoil HamPaBICHHOCTH, OTKPBHITOCTH OMbITA ¥ 3HAHUM IPYTHUX;

. - IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEATENBHOCTD;

. - CTPEMJICHHE K TOSIBJICHUIO HOBBIX 3HAHUM, B TOM uucie (opMyaupoBarh
UJIeH, TIOHATHUSI, TUTIOTE3bI O (PU3NYECKUX O0BEKTAX U SBICHUSX;

. - 0OCO3HAHUE HEJI0CTATKOB XOPOIIMX 3HAHUW U KOMIIETEHTHOCTEN B 00JacTH
(bu3uKwy,;

. - INIAHUPOBAHUE CBOETrO Pa3BUTUS B MPUOOPETEHUHM HOBBIX (DU3UYECKUX
3HAHWUU,

. - CTPEMJICHHE aHAJIU3UPOBAaTh W  BBIABISITh B3aWMOCBA3U  IIPUPOIIHI,
oO0l111ecTBa U YKOHOMHUKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

. - OLICHKa CBOMX [JICWCTBHM C YYETOM OKPYXAIOUIEH CpEeabl, C Y4YETOM

BO3MOXKHBIX HOCHCI{CTBHﬁ.

METAINIPEIMETHBIE PE3VYJIbTATbBI

B pesynbrare ocBoeHMsI mporpamMm no (Qusnke Ha ypoBHE 0a30BOTO OOIIETO
oOpa3zoBanusi y oOydaromuxcs (QOPMUPYIOTCS MeTanpeaAMeTHbIe  Pe3yJbTaThl ,
BKIIFOYAIONIUE  TIO3HABATEIbHBIC  YHUBEPCAIBHBIE  TEXHOJIOTHMYECKHE  JCHCTBUS,
KOMMYHUKAaTUBHBIC YHUBEpPCAIbHBIC TEXHOJOTUYCCKHUE JIEUCTBUS, PETYIATUBHBIC
YHUBEPCATHHBIC TEXHOJIOTHUECKUE TCHCTBUS.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIBHBIC TEXHOJOIMIECCKHUC IleﬁCTBHﬂ

Bba3oBbie JJornuyeckue 1eiicTBUA.

. BBISIBJISITh M XapaKTePU30BaTh OTACIIbHBIC IPU3HAKA 00BEKTOB (SIBICHHH);

. COXpaHsAEeMBIH CYIIECTBEHHBIH MpH3HAK KIAaCCHU(HUKAIIMH, OCHOBAHHUE JIJIs
0000111eHUS ¥ CPAaBHEHUS;

. BBISBIIATh 3aKOHOMEPHOCTH W IMPOTHBOPEUYHS B paccMaTpHBacMbIX (pakrax,

JTAHHBIX 1 HAOJIOMEHUSAX, CBI3aHHBIX C PU3UUCCKUMHU SIBIICHUSMH,



. BBISIBJIATh MPUUYUHHO-CIICICTBEHHBIC CBSI3U MPU HM3YYCHUH (PUIHUECKUX
SABIICHUM ¥ TMPOLECCOB, JieJlaTh BBIBOJII C HCIOJb30BAaHUEM JEAYKTHBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUCHHUM, BBIJBUIaTh THUIOTE3bl O B3aHUMOCBA3SAX (PU3MUECKUX
BEJINYUH;

. CaMOCTOSITEJILHO BBIOpaTh croco0 pelieHus: yueOHoil pusnueckor 3amadu
(cpaBHEHHE HECKOJIBKMX BapHAHTOB PEIICHHMSI, BRIOOP HANOOJIee TOAXOASIIETO C YIETOM
CaMOCTOSITEITLHO BBIJICJICHHBIX BAPHAHTOB).

Bba3oBble uccienoBareibckme 1eiiCTBUA :

. UCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI NHCTPYMEHT MTO3HAHMS,

. MPOBEICHUE CAMOCTOSITEILHO COCTABIICHHOTO IJIaHA OIbITA, MEPEHOCHOTO
(hU3UUECKOTO IKCTIEPUMEHTA, HEOOJBIIIOTO UCCAEA0BAHUS (DU3NUECKOTO 00OBEKTA,

. OLICHUTh MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpMALIUM, MOIYYCHHOU B
XOJ1€ UCCJIEJIOBAHUS WIIH SKCIIEPUMEHTA;

. CaMOCTOSITEILHO (OPMYIUPOBaTH OOOOIIEHUSI W BBIBOJBI MO pe3ylibTaTaM
MPOBEACHHBIX HAOIIONCHUH, SIKCIIEPUMEHTOB, UCCIIE/IOBAHUIA;

. MPOTHO3UPOBATh  BO3MOXHOE  JajibHEllllee  pa3BUTHE  (PUBHUECKUX

MPOILIECCOB, a TakKXXe BBIJBUTaTh OOpbOy 3a MX pa3BUTUE B HOBBIX YCIOBHUSIX H
KOHTEKCTaXx.

Pabora c undopmanuei:

. MPUMEHSITh Pa3IMYHbIE METOJIb, HHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOpPMALMM WM JAHHBIX C YYETOM MPEMJIOKEHHOM ydeOHOU (u3nuecKoit
3a/1a4u;

. aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJOB U (JOPM MPECTABICHHUS,
. CamocTOATEeNIbHO  BBIOpPAaTh  ONTUMANbHYIO  (OpMY  MpEACTaBICHUS

uHpopMalMK W WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd  MEPEHOCHBIMH CXEMaMH,
IyarpaMMaMH, HHOM rpaduKoi U UX KOMOMHAITUSIMH.

KoMmMyHuKaTHBHBIE YHUBEPCAJbHbIE TEXHOJIOTHYECKNE NeHCTBUA:

. B Xol€ OOCYXIEHHUSI MarepualioB, Pe3yJbTaTbl JTa0OpAaTOPHBIX paboOT U
MPOEKTOB 3aJ]al0T BOIPOCHI MO CYHIECTBYIONIEH OOCYKJaeMOil TeMe U BBICKA3bIBAIOT
UJIeH, LIeJIeBble PEIIeHU 3314 U MOAAepKaHue OJ1aroKeaareIbHOCTH OOIIEHNS;

. COTIOCTABIISATh CBOM MHEHHUS C MHEHUSIMU JPYTUX YYaCTHHKOB JHAJIOra,
HAXOJUTh JACTAH U CXOJICTBO TIO3UITUH,

. BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTAX;

. MyOTMYHOE BBICTYIUICHHE O PE3y/IbTarax YCHENIHOTO WHTEUICKTYaJIbHOTO
omnbiTa (IKCICPUMEHTA, HCCIICAOBAHMSI, IIPOCKTA);

. MOHUMATh U MCTOIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBHTYaIbHON
paboTHI TP ONPEIETCHUNA KOHKPETHBIX (PU3UUYECKUX TTPOOIIEM;

. MPUHATH COBMECTHYIO JCSTEIBHOCTh, OPraHW30BaTh JCHCTBUS TIO €€

OCYIIECTBIICHUIO: OTMEHUTh y4acTHe, OOCYIUTh MPOIECCHl U PE3yAbTaTbl COBMECTHOM
paboThl, 00CYTUTH MHEHUSI HECKOIBKUX JIFOJIEH;



. BBITIOJIHUTh CBOKO 4YacTh pabOThl, JOCTUTHYB KaYE€CTBEHHOTO pe3yJibTaTa B
CBOEM HAIIPABIICHUU U KOOPAUHUPYS CBOU JECUCTBUS C APYTMMH yYaCTHUKAMU KOMAaHJIbI;

. OLICHUTh KAaueCTBO CBOEr0 BKJaJa B OOMIMNA MOPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMUPOBABIIUM B3aUMOJICHCTBUE YYACTHUKOB.

PeryﬂﬂTHBHbIe YHUBEPCAJIBHBIC TEXHOJOIHIECCKHUC IleﬁCTBHﬂ

Camoopranusanus:

. BBISIBJIATH MPOOJIEMBbI B )KM3HEHHBIX U TEXHUUECKUX 00BEKTax, TpeOyrolne
peleHns pU3NUeCcKux 3HaHU,

. OpPUEHTHUPOBAaTbCA B  PA3JIMYHBIX MOAXOAAX MPUHATHS  PELUICHUH
(MEAMBHUITyaTbHOE, IPUHSITHE PEIICHUH B TPYIIIC, MPUHATHE PEIICHUN);

. CaMOCTOSITEJILHO Pa3padoTaTh AIrOPUTM PelIeHUsT PU3NUECKON 3a]1a4u WIH

IJIJaH HCCIIEIOBAHUS C YYE€TOM DJHEPreTHYECKHMX PECYpCOB U  €CTECTBEHHBIX
BO3MOXXHOCTEW, ApTYMEHTHPOBATH MPEIJIAracéMbl€ BAPUAHTHI PEIICHUN;

. nenarb BBIOOp M OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPO/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

. J1aTh aJICKBATHYIO OIIEHKY CUTYalluH U MPEJJIOKUTD IJIaH €€ U3MEHEHMUIT,

. OOBSICHUTh  TPHYUHY  JOCTHKCHUS  (HEIOCTIIKCHMSI)  PE3yJIbTaToB
NeATEeNbHOCTHU, J1aTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

. BHOCHUTHh KOPPEKTHUBBI B JCSITCIHLHOCTH (B TOM YHCJIC B XOJ BBITOJHCHUS

(I)I/ISI/I‘-IGCKOFO HCCICAOBAHUA WU HpOeKTa) Ha OCHOBC HOBBIX O6CTOHTGJ’ILCTB,
HU3MCHUBIIIHNXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIHI/I6OK, BO3HHUKIIIHUX BOSMO)KHOCTGﬁ;

. OLIEHUTh COOTBETCTBUE PE3YJIBTATA LIETU U YCIOBUH;

. MOCTaBUTh ce€0s HAa MECTO JpYyroro 4YejoBeKa B XOAE€ cropa WIH
00CYXJIeHUS] HAYYHYIO TEMY, IOHUMaTh MOTUBbBI, HAMEPEHUS U JIOTUKY JPYroro;

. MpU3HABaTh CBOE MPABO Ha OIIMOKY MPHU YCTAaHOBIEHUU (PU3UYECKUX 3a]a4

WJIH TIOJI0KEHUHN 10 HAay4YHbIM TCMaM H TAKOC€ KC IIpaBO APYIroro.

HHPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydeHusi B / Kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTpaaTh C(HOPMUPOBAHHOCTH Yy OOYHAIOIIUXCSI YMEHUIA:

. UCIONBb30BaTh  MOHSATHS:  (U3MYECKHME UM XUMHUYECKHE  SIBJICHHUS,
HaOIIOEHUE, DOKCHEPUMEHT, MOJElb, TUMoTe3a, (U3MYEcKass BeJIUYMHA, aToM,
MOJICKYJIa, arperarHble COCTOSIHHMS BemiecTBa (TBEpIOE, JKUAKOE, Ta3000pa3Hoe),
MEXaHUYecKkoe JBW)KEeHHE (paBHOMEpHOE, HEpaBHOMEpPHOE, MPSMOJUHEIHOE),



TPACKTOpHs, PaBHOACHUCTBYIOMAs Ccuia, jaedopmarus (ympyras, IDIacTHUECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/BI;

. HaOmomaeMble  siBieHUs  (OudQy3us, TEIUIOBOE JIBHKCHHE YaCTHII
BEILIECTBA, PABHOMEpPHOE  JBWIXKEHHWE, HEPaBHOMEPHOE  JBW)XXECHUE, HHEpIHS,
B3aMMOJICIICTBUE TeJ, CBSI3b TBEPABIX TEN C 3aKPEIJIEHHOMW OCBHIO CBS3H, J1aBIICHHE
TBEPABIMU TEJIaMH, KUIAKOCTSIMU W Trazamu, arMoc(epHOe HaBjeHue, IIaBaHUE Tel,
MPEeBpaIICHHEe XUMHYSCKUAX BEIIECTB) IO OTHOIICHHUIO K MX XapaKTePHBIM CBOWCTBAM U
110 OMHUCAHUIO OTBITOB, AEMOHCTPUPYIOIIUX ONPEICTICHHbIC SIBJICHMUS,

. pacro3HaBarh u3ydyaembie (PU3NYECKUE BO3JICUCTBUS B OKPYKAIOLIEM MUPE,
B TOM uucje (U3UYECKHE SBICHHUS B MPUPOJEC! MPUMEPHI ABUKEHUSA C PA3TUUYHBIMU
CKOPOCTSIMH B JKMBOM W HEXWBOW NPUPOJE, NECHUCTBUE CHII TPEHUA B MNPHUPOAE U
TEXHUKAX, BJIMSHUE aTMOC(EpPHOro AaBICHUS HA >KUBOE TEJO, IUIABAIONIUE PBHIOHI,
ppluard B Telie YeJIOBEKa, MPU 3TOM IMEPEBOAUTH MPAKTUUYECKYIO 3a7ady B Y4YEOHYIO,
MOMYJISIPU3HPOBATH OCHOBHBIC CBOWMCTBA (MPU3HAKH) (PU3HUYCCKOTO BO3ICHCTBUS;

. OMUCHIBATh U3yYae€Mble CBOWCTBA TeNl U (PU3UYECKHE SIBICHUS, UCIOJIb3Ys
¢busnyeckue Gpopmel (Macca, 00beM, MaTepUabHOE BEIIECTBO, BPEMs, MyTh, CKOPOCTH,
CpenHsisi CKOpOCTb, CWJIa YOPYTOCTH, CUJIa TSIXKECTH, TENO, CUJla TPEHHs, JaBICHUE
(TBEpIoOTrO Tena, KUAKOCTH, ra3a), BRITAIKUBAIONIAS CUJIa, MEXaHUYeCKas paboTa, cuiia
IJICY00 CHUJIbI, MOMEHT CHJIbI, KOA(PPUIMEHT MOJE3HOTrOo ACHUCTBUS, KMHETHYECKas U
MOTEHITMAIbHAS HEPTHs), IPH ONMUCAHUU MPABHIBLHO TPAKTOBaTh (PU3NYCCKUN CMBICI,
UX 3HAQUCHHE W OCHOBHBbIE (PU3MUECKHE BEIUYUHBI, HaXOAUTh (POPMBI, CBSI3BIBAIOIIHE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIUYMHAMHU, TOCTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (hM3UUECKON BEIUUUHBI;

. OXapaKTEepU30BaTh CBOMCTBA T, (U3MYECKUX SIBICHUM M MPOLECCOB, C
MOMOIIIBIO TIPABHJI CIIOKEHHUS CHi (BIOJb OMHOW NpsMOi), 3akoHa ['yka, 3akoHa
[Tackamst, 3akoHa ApXWMeIbl, TNpaBWa paBHOBecHs pbryara (0JI0Ka), <30JIOTOTO
MpaBUjia» MEXaHUKH, 3aKOHA COXpaHEHHS (PU3NUECKOW DSHEpPruu, MpU STOM JAaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMKCaTh €T0 MAaTEMAaTUYECKOE BhIPAXKECHHUE,

. OOBACHATH (PU3UYECKUE SIBIICHUSI, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIC
MU B JIECATH  CIy4asiX MPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbISABIATH
MIPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUS W3 1-2 JOTHYECKUX IMaroB C
omopoii Ha 1-2 wu3y4aemblx (UBMYECKUX SBICHUA (U3HUECKUX TMPUHITUIIOB,
(hU3UYECKOTO 3aKOHA WIIU 3aKOHOMEPHOCTH;

. pemmmTh pacu€THeie 3amaun B Qopmymax 1-2, WCMONB3ys 3aKOHBI W
(dbopmynbl, cBs3biBas purypHsie (OpMbl: HA OCHOBE YCJIOBHI aHaliM3a 3a/1a4 3aluChIBaTh
KpaTKoe yCloBUE, MoacTaBisis purypHsie Gurypsl B GOpMylly U MPOBOAUTH PACUETHBIC
NEUCTBUS, HAXOAUTh CIPABOYHbIC JaHHBIE, HEOOXOAWMBbIC ISl pEHICHUs 3ajad,
OLICHUBATh PEATUCTUYHOCTh MOIYYCHHOU (PU3HUECKON (POPMBI;

. BBISIBJIATh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PU3NUECKUX
METO/IOB, B ONHWCAaHUM WCCJIENOBAHUI TpeajiaraTb MPOBEpPSIEMOE MPEANON0KEHHE
(rumoTe3y), HAOMIONATh W WHTEPIPETUPOBATh TOJTYYCHHBIH pE3yJbTaT, HaXOIHTh
OIIMOKYU B XOJI€ OMbITA, JIeJaTh BBIBOJbI IO €T0 pe3yibraram,



. MIPOBOJIUTH OMBITHI MO HAOIIOACHUIO 32 (PU3UUYECKUMH BO3ACHCTBUSIMU WIIH
¢usnyeckuMu CcBOWCTBaMHU Tel. (opMmysia MPOBEPSEMbIX KaHIUIATOB, COOUPATh
YCTAHOBKY U3 MPEIJIOKEHHOTO OOOpYIOBaHHUS, 3alUChiBaTh XOJA  OMNbITa U
(hopMyIHpOBaTH BBIBOJIHI,

. [IpoBoauTh mpsiMble M3MEpPEHMs] PACCTOSHUM, BPEMEHHM, MAacChl Tela,
00bEMa, CWIbl M TEMIIEpaTyphl C WCIOIb30BAHUEM CTAaHIAPTHBIX M IU(POBBIX
npubopoB, (ukcupys cpabarbiBaHUE NPUOOPOB C YUYETOM 3aJaHHOW aOCONIOTHOM
MOTPEITHOCTHA U3MEPEHUH;

. MPOBEICHUE UCCIIEIOBAHUS B 3aBUCUMOCTU OT OHOM (hU3UYECKON CHUIIBI OT
YOPYTOCTU MPYKUH, BBITAIKUBAIOMIEH CUJIBI OT 00beMa MOTPYKEHHON YacTH Tejla U OT
IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT MepeMelleHus, Ha
KOTOpPO€ MOTPYKEHO TEJNO, YCIOBUHM IJIaBaHUS Tes, YCJIOBUM paBHOBECHUSl pbluara u
OIIPEICIICHHSI), IPOBEICHUS UCCIICIOBAHMS B 3aBUCUMOCTH OT OHOW (DH3UUECKOM CHITBI
OT WCIOJIb30BAHUS MPSAMBIX U3MEPCHHN (3aBHCHMOCTH IYTH JBMDKCHUS OT JIBUKCHHUS
TeJla BO BPEMEHU JABUKEHUS Tesla, TPEHUSI CKOJbXKEHUS OT Beca Teja, KacaHusl Tella U
HE3aBHUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAU CONPUKOCHOBEHHUSI, CUJIbI YNPYTrOCTU OT
YOPYTOCTU NPY>KUHBI, BEITAJIKUBAIOUIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH Tella U OT
IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT MepeMelleHus, Ha
KOTOpPO€ MOTPYKEHO TeJl0, YCIOBUH IJIaBaHUS Tes, YCJIOBUM PABHOBECHUSl pbluara u
OTIpENEesICHHsI), TPHHATh yYacTUE B IUIAHHUPOBAHWU (DH3UUECKOTO HCCIICIOBAHMS,
OpraHu3alMy CO3[aHUsl U TPOBOAUTH HU3MEPEHUs, CIEAys NPEIIOKEHHOMY IUIaHy,
(UKCUPOBaTh pe3yNbTaThl MOMYYEHHBIX (PU3MUECKUX BEJIUYMH B 3aBUCUMOCTH OT
npeaJiaraeMbIX TaOIuIl U TpaduKoB, eN1aTh BHIBOMBI 10 PE3yJbTaTaM UCCICAOBAHUS;

. MPOBEJCHUE  JIOMOJIHUTENIbHBIX HW3MEPEHUN  (PU3MUECKOW  BETUUYUHBI
(TUTOTHOCTH BEMIECTBA KUIKOCTH W TBEPJIOTO TeJIa, CHjla TPEHUS CKOJILKCHUS, TaBICHUC
BO3/lyXa, BBITAJIKUBAIONIAS CHUJA, JEUCTBYIOLIAs HAa MOTPYKEHHOE B JKHUJIKOM TEJeE,
KO3 PUIMEHT TIOJNIE3HOTO JEHCTBHSI TPOCTBHIX MPUHITUIIOB), CICIYS TMPEITIOKCHHON
MHCTPYKIWU: TIPU BBIMOTHEHUN U3MEPEHUN U3MEPSUTE SKCIIEPUMEHTATBHYIO HACTPOUKY
U U3MEpPSIUTE 3HaY€HUE UCKOMOU (POpMBI,

. coOmofaTh MpaBuiia TEXHUKU O0€30MAaCHOCTU MpU padoTe ¢ J1a00paTopHbIM
o0oOpy/1I0BaHUEM,
. OCHOBHBIE TPUHIUIIBI JEUCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:

BEChI, TEPMOMETp, JIUHAMOMETp, COOOIIAIOIIMECs COCYIAbl, OapomMeTp, phIvar,
MOABMKHBIA Y HEITOABMKHBINA OJIOYHBIN, HAKJIIOHHAS IIOCKOCTD,

. OXapaKTepH30BaTh MPHUHIUNBI JCHCTBUS HM3ydaeMbIX TIPUOOPOB U
TEXHUYCCKHX YCTPOMCTB C OMOpPOM Ha HMX omucaHus (B TOM YHCIE. MOAMIUIHUKH,
BOJOTIPOBOJIHBIC ~ YCTPOMCTBA, THUAPABIWYECKUM TIpecc, MaHOMETp, BBICOTOMED,
MOPIIHEBOM HACcOC, apeoMeTp), HCIOIb3ys 3HAHUS O (QU3HYCCKUX (PU3HUYCCKHUX
MPOSIBJICHUSX M YCTAHOBJICHHBIX (DU3MYECKUX 3aKOHAX M 3aKOHAX;

. OPUBOAUTL  OpuMepbl  (HaxoauTh  HMH(OpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCTOJBb30BaHUS (M3NYECKUX 3HAHWW B TIOBCEAHEBHOM >KM3HM IS
oOecrnieueHus: 0€30MaCHOCTH MpU padoTe ¢ MPUOOpPaMU U TEXHUUECKUMHU YCTPOICTBAMH,



COXpaHEHUs 37]0pOBbsI U COOJIIOICHHSI HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH
cpexne;

. M3Y4YUTh BBIOOP MCTOUYHUKOB MHPOpMannu B HTEpHETE B COOTBETCTBHUHU C
3a/IaHHBIM TOWCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN M METOJla CPaBHEHUS
pPa3IMYHBIX MCTOYHUKOB MPEANOYTUTENbHOM uHGOpMALMU, KOTOpas SIBISETCS
MPOTUBOPEUMBOMN UIIM MOXKET ObITh HEOCTOBEPHOM;

. UCIIOJIb30BaTh MPH BBIMOJTHEHUU YUYEOHBIX 3aJlaHUN HAy4YHO-MOMYJISIPHYIO
auTeparypy (QU3MUECKOro COAEpKaHMs, COPABOYHBIE MaTepuajbl CETH, PECYpPChI
WNurepnera, Brnagerb NpuéMaMu  KOHCHEKTUPOBAaHUS  TEKCTa, KOHBEPTHUPOBATH
MH(pOPMAIIUIO U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO;

. CO3/1aBaTh KPAaTKUE MUCHbMEHHBIC M YCTAPEBIITNE COOOIICHUS HA OCHOBE 2—3
HMCTOYHUKOB HH(pOpMAIMU (PU3UUECKOTO COAEpKaHUsl, B TOM YHCIE MyOJIUYHO
myOJUKOBaTh KpaTKUE COOONIEHUS O TMPOEeKTaX O€30MacHOCTH WM HayYHbIX
WCCIIEIOBAHUSAX, MPU 3TOM YMEJIO MCIOJIb30BATh U3yUYECHHBIN MOHATUINHBIN anapaTHbId
Kypc (PM3UKH, COMPOBOXK/IAIOIINI BBICTYIIJICHUE HA MPE3EHTALINH,

. MpU BBIMIOJIHEHUU MPOEKTOB M HCCIEIOBAHUSIX BECTU OOS3aHHOCTH B
rpynmne B COOTBETCTBUU C MOCTABIECHHBIMHU 3a/layaMU, KOHTPOJIUPOBATH BBHIMIOJHEHHE
IJIAHOB JCHCTBUM, aJ€KBAaTHO OIIEHWBATh MaclITad BKJIaJa B JIESITEIbHOCTH TPYIIIIHI,
BBICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE, CIEAUTh 32 MHEHHUEM OKPYKAIOIIUX.

K xoHmy oOydeHus B 8 KJjacce MpeaMeTHBIE pe3yJIbTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh ¢(hOPMUPOBAHHOCTD y OOYJAIOIIUXCS YMEHHMM:

. HCTOJIb30BaTh MOHSTHS. Macca M pa3MePbl MOJIEKYN, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTB, KPUCTA/UIMYECKHUE U amMOp(HbIC
TeJla, HACHIIICHHBIA W HEHACHIIEHHBIA Tap, BJIAXKHOCTh BO3AyXa, TeMIEparypa,
BHYTPEHHSII SHEPrus, TEIJIOBOM JBHUTaTellb, JJICMECHTAPHBIN SJICKTPUUECCKUN 3apsil,
ANIEKTPUYECKOE TI0JIC, MPOBOAHUKH M AUAJICKTPUKH, IOCTOSHHAs o0paboTKa TOKa,
MarHMTHOE T0JIE;

. HaOogacMble  sIBIICHHMsS  (TEIJIOBOE  pacIIMpeHHe H  yIJIHWHEHHE,
TeIUIonepeadya, TEIUIOBOE COMNPOTHBICHUE, CMAayMBaHUE, KaMWUISIPHBIC SIBJICHUS,
UCIIApCHUs, KOHICHCAIMs, IUIaBICHHE, KpucTajuim3aius (OTBepaeBaHME), KHUIICHUE,
Terionepeaaya (TCIUIOMPOBOAHOCTh, KOHBEKIIMS, H3JIyuY€HHE), JJIEKTpU3alUs Tela,
B3aUMOJCUCTBHE 3aps0B, JCUCTBUE TOKAa KOPOTKOE 3aMbIKAHHWE, B3aUMOJICHCTBUE
MAarHuToOB, JCWCTBHE MATrHUTHBIX IOJEH HA MPOBOJHHK C TOKOM, 3JICKTPOMAarHUTHAas
SHEPrus) IO ONHCAHMI0 HX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX COOTBETCTBYIOIIEE SIBICHUE;

. pacmo3HaBarh ~ TIHIATEIBHO  HM3y4YeHHbIE  (U3UYECKHWE  SBJICHHS B
OKpYXXaIoIIeM MHpPE, B TOM 4YHCJIE B TMPUPOJIC. MNOBEPXHOCTHOE HATIKEHUE U
KanWJUIApHBIE SIBIICHUST B TPUPOJAE, KPUCTAUIBI B Tipupoae, uznydenue CoiHa,
3aMep3aHre BOJOEMOB, MOpCKHE OpbI3bI, 0Opa3oBaHWE pO3, TymMaHa, HHEs, CHEra,
dbusnyeckue sABICHUS B aTMOc(epe, dIEKTPUUICCKUE SIBJICHUSI, MAarHUTHOE TIOJIE 3€MJIH,
npeid morocoB, pojib MAarHUTHOTO TMOJIS IS )KU3HU Ha 3eMIle, MOJAPHOE CUSHUE, MPU



ATOM MEPEeBECTU MPAKTHUECKYI0 (DYHKIHMIO B Y4eOHYIO, MPEIIOKEHHYIO BHEIIHHE
cBoiicTBa (MpU3HaKK) GU3NICCKOTO BO3ICUCTBUS;

. OMUCHIBATh U3YYEHHBIE CBOWMCTBA TeNa U (PU3NUECKUE SIBICHUS C TTOMONIBIO
bu3nyecKknx BEIMYMH (TeMIeparypa, KOJUYEeCTBO OJHEPIHH, TEIUIOTa, YIeIbHAs
TEIJIOEMKOCTh ~ BEIIECTBA, yAeJdbHAs TEIJIOTa IUIABICHUSA, yAeldbHAs TeIioTa
napooOpa3oBaHusi, yaelibHAas TEIIOTa CropaHusl TOIUIMBA, KO3(P(UIMEHT MOJIE3HOTO
JEUCTBHS TEIJIOBOM MAallWHBI, OTHOCUTENbHAsI BIAXXHOCTh BO3/yXa, Mpoliecc 3apsja,
cuja TOKa, 3JEKTPUYECKOE HaMpsiKEHUE, PE3UCTHUBHBIE MPOBOAHUKU, COMPOTUBICHUE
BEIICCTBAa, paboTa MW MOIIHOCTh TOKA), MPH OINKWCAHHHA TPABUIBHO TPAKTOBATH
(dbuznyeckuii cMbici, puznyeckue pasMmepsl, (U3NYECKUE BEITUUYUHBI, HAXoasd GopMyny,
CBA3BIBAsl ATy BEJIMYMHY (PU3NUECKYIO0 BEIMYUHY C APYTMMHU KpPYHIHBIMH, TOCTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKOU BEJIMYUHBI;

. OXapaKTEepU30BaTh CBOMCTBA Tei, (PU3NUECKUX SIBICHUH M MPOIECCOB,
UCIIONIBb3Ysl OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUUYECKUX TEOpUH MaTepuH,
MPHUHIUIT CYTICPIIO3UIINH TToJicH (Ha KaYeCTBCHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsfa,
3akoH OMa a5 ydacTka 1enu, 3akoH J[koyns-JIeHua, 3ak0H COXpaHEeHUsl SHEPTUH, MpH
ATOM MpHUJaBasi CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alUChIBasi €ro MareMaTH4eCcKoe
BBIPaXCHHUE,

. O00BACHATH (PU3NUECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B ACCATH
CIy4asix MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUMHHO-CIICICTBEHHbBIC
CBSI3H, CTPOUTH OOBSICHEHUS W3 1-2 MOrMYecKkux 1aroB ¢ OomopHoW Ha 1-2 m3ydaembix
(u3nYecKux ABICHUHN, GPU3NUECKUX 3aKOHOMEPHOCTEN MU 3aKOHOMEPHOCTEH;

. pemate pacu€THBIC 3amaud B 2—3, HUCHONB3YS 3aKOHBI W (OPMYIIHI,
CBs3bIBasl (DU3MUYECKUE M3MEPEHUS: HA OCHOBE YCJIOBHI aHalu3a 3alMChIBaTh KPaTKoe
YCJIOBHE, BBISIBJISITh HENOCTATOK JAHHBIX MJIS JEWCTBHM pelieHus 3aaad, BbIOUpaTh
3aKOHBI M (QOpMyJbl, HEOOXOAUMBbIE MJisi €€ pelleHus, MPOBOAUThL pPACUEThl U
COMOCTABJIATh MOJYYEHHOE 3HaUCHHE (PU3NUECKONU BEJIMUUHBI C U3BECTHBIMU TAHHBIMU,

. BBISIBJIATh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh C MOMOUIBI0 (PU3UUECKUX
METOJIOB, C TIOMOIIBIO OMHUCATEIbHBIX MCCIEAOBAHUM, Mpeiaratb MNpPOBEpPSIEMbIC
MPEANONOKEHHSI, OLEHUBATh MPABUIBHOCTh TMOPSAKA TPOBEICHUS KCCIEIOBaHMUS,
JienaTh BbIBOJIBI;

. MPOBOJATCS OMBITHI MO HAOMIONEHUIO (PU3UYECKOTO BO3ACHCTBUS WIH
bu3nYeCKUX CBOWCTB Tena (KamWUISAPHBIE JABICHHUS BO3AyXa OT ero o0bema,
TEMIIEPaTyphbl, CKOPOCTU TMpOIIECCa OCTBIBAHUS M HArpeBaHUs MPU HU3IYYCHUH OT
CKOPOCTH U3JYUYCHHS H3JTydaromei (MOonIoIaroieii) BoJAbl OT TEMIEPATyPhl JKUIKOCTH U
MOBEPXHOCTH €€ MOBEPXHOCTHU, ANMEKTPU3ALMHU TeI U B3aUMOJCHUCTBUS DIEKTPUUECKUX
3apsiioB, B3aUMOJCHCTBUS MArHUTHBIX TIOJIEM TOCTOSHHBIX MArHUTOB, JACHCTBHUS
MArHUTHBIX TMOJEW Ha NPOBOJAHUK C TOKOM, CBOMCTB 3JEKTPOMAarHuTa, CBOMCTB
AIIEKTPOBHUraTelsl IMOCTOSHHOTO TOKA): MOCTPOWTH (POPMYITy MArHHTHBIX MAarHUTOB:
IJIAHUPOBaHUE, COOp YCTAaHOBKHM MPEAJIOKEHHOTO OOOPYIOBaHUs, OMUCAHHE XO/aa
AKCIIEpUMEHTA U (DOPMYITUPOBAHKE BHIBOJOB;



. [TpoBoaUTE IpsIMBIC H3MEPEHUS TEMIIEPATYPhbl, OTHOCHTEIIBHON BIIAXKHOCTH
BO3JIyXa, CHJIbI TOKa, HANPSDKCHHUS C MCIOJBb30BAaHUEM COOTBETCTBYIOIIMX HMPHOOPOB H
JATYUKOB TEJICCHOW BEJIMYMHBI, CPAaBHUBATH PE3Y/IbTAThl HN3MEPEHUI ¢ yUETOM 33 TaHHOM
a0COIOTHOM MOTPENTHOCTH,

. MPOBOJUTH HCCIICIOBAHWE B 3aBUCUMOCTH OT OJHOHW (PU3HYCCKOM
BEJIUYHMHBI OT JPYroro C MKCIOJb30BAHHUEM TMPSMBIX HM3MEPEHHH (3aBHCHMOCTD
pe3yiabTaTa MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJAU TOMEPEYHOTo CEUYCHUS W pa3mepa
BEIIECTBA MPOBOJHUKA, CHJIBI TOKAa, MAYIIErO Yepe3 MPOBOIHHMK, OT HANPSIKCHHS Ha
MIPOBOJHUKE, HCCIICOBaTh ITOCACAOBATCILHOIO M IApajuICIbHOTO  COSAUHCHHUS
IIPOBOJHMKOB). IUIAHMPOBATh MCCICAOBAHKME, MPOBOAUTh H3MEPEHHS M BBIMOIHATH
MPEIOKEHHOS TIaHUPOBaHUE, (PUKCHPOBATh PE3yIbTaThl TOJYUYCHHBIX JAaHHBIX B BHJIC
Ta0auIl U TPapUKOB, JAeIaTh BRIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHNS;

. MIPOBEACHUE  JIOMOJIHUTEIIBHBIX H3MEPCHUH  (PU3HUCCKOW  BEIUIMHBI
(ymenbHas TEII0EMKOCTh BEIECTBA, COMPOTHUBICHUE MPOBOIHKKA, pad0OTa U MOIIHOCTh
TOKA): IJIAHUPOBaTh U3MEPEHUS, COOMPATh IKCIECPUMEHTAIBHYIO YCTAHOBKY, CJIEI0BATh
MPEIOKCHHON MHCTPYKIIMU M PACCUMTHIBATh 3HAYCHUS U3MEPEHHIA;

. coOmofaTh MpaBUiia TEXHUKU O0€30MAaCHOCTU MpHU padoTe ¢ 1a00paTopHbIM
000pyI0BaHUEM;
. OXapaKTEepPU30BaTh MPUHLMUIBI JEHCTBHUS U3y4aeMbIX MPUOOPOB U

TEXHUYCCKUX YCTPOHCTB C OMOPOH B MX OMHUCAHUAX (B TOM YHCIIE: CUCTEMBI OTOTUICHUS
JIOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUCTUUK DIECKTPUICCKON
SHEPIUM, AJIEKTPOOCBETUTEIbHBIE MNPUOOPHI, HArpeBaTelibHbIE AIEKTPONPHUOOPHI
(mpuMepsI), SIEKTPHUYSCKHUE MPEIOXPAHUTEIH, AJICKTPOMATHHUTHI, SJICKTPOJIBUTATEIIN
MOCTOSTHHOTO TOKa), WCIONB3YySl 3HAHHS O CBOMCTBax (DH3UYECKHX YCTPOHCTB U
HEOOXOAUMBIX (PU3UUECKUX YCTOBUSIX;

. pacro3HaBarh MPOCTEHIINE TEXHUYECKHUE YCTPOICTBA U HU3MEPUTEIbHBIC
nprOOPHI TI0 CXeMaM U CXEMaTHYECKUM PUCYHKaM (PKUJIKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETP, THTPOMETP, JIBUTATE]Ih BHYTPEHHETO CTOpaHUs, JJIEKTPOCKOI, PeocTar),
COCTABIISITh CXEMBI JJIEKTPUUECKUX IIETIeH C IMOCIeNOBATCIbHBIMU U JIOTHYECKUMU
COCMHEHUSAMH  DJIIEMEHTOB,  TIOKa3biBasi  YCIOBHBIE  DJIEMEHThl  O0O3HAYEHUS
AIEKTPUUYECKUX LIETICH;

. NPUBOAUTh  TpuMepbl  (HaxomuTh  WMHGOPMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO WCTOIB30BaHUS (U3MUECKUX 3HAHWUK B TIOBCEAHEBHOW >KH3HU JIJIS
obOecrnieueHus: 0€30MacCHOCTH MpU padoTe ¢ MPUOOpPaMU U TEXHUUECKUMHU YCTPONCTBAMH,
COXpaHEHUs 37]0pPOBbsI U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH
cpene;

. UCCleoBaTh MOUCK (hU3nyecKkoro copepskanust nHpopmanuu B MHTEpHETE
HA OCHOBE CYIICCTBYIOIUX 3HAHUA U METO/Ia CPABHEHUS JTIOTIOTHUTEIIBHBIX UCTOYHUKOB
MPETIOKEHHOW WH(POpPMAIIMK, KOTOpas SBISETCS MPOTUBOPEUMBON WIM MOXET OBITh
HEI0CTOBEPHOM;

. WCITIOJTb30BaTh TPW BBHIMOTHEHUHM YYE€OHBIX 3aJaHUN HAyYIHO-TIOMYJSIPHYIO
auTeparypy (QU3MUECKOro COAEpKaHMs, CIPABOYHBIE MaTepUaibl CETH, PECYpPChI



Nutepuera, Bragerh NpuéMaMHM  KOHCIEKTUPOBAHUS  TEKCTA, KOHBEPTUPOBATH
WH(pOPMAIIUIO U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;

. co3/laBaTh COOCTBEHHBIC IMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHHS,
oOMeHHBasich HHPOpMaIe U3 HeCKOJbKUX UCTOUHUKOB PEATbHOTO COAEPKAHUS, B TOM
YUCJIE JIOJDKHOCTHBIM JIUIIOM PE3YJIbTaTbl MPOEKTHOM WJIM HCCIEI0BATEIBCKOU
JIESITeIbHOCTH, MPU 3TOM T'PAaMOTHO HMCIIOJb30BAaTh W3YyYECHHBIM MOHSATHBIA armnapaTHbIA
Kypc (U3HMKH, 4TO COMMPOBOXKAAETCS BHICTYIUICHUEM TTPE3EHTAIUCH;

. MIPY BBITIOJIHEHUHY MPOEKTOB U aHAIUTHYECKUX MCCIICOBaHUI (DPUKCHUPOBATH
00s13aHHOCTH B T'PYIINE B COOTBETCTBUHU C MOCTABICHHBIMHU 3aJladaMH, KOHTPOJIUPOBAThH
BBINIOJIHEHHUE TJIAHOBBIX JEUCTBUN M KOPPEKTUPOBATh MX, aJl€KBATHO OIICHUBATH BKJIA]l B
NeSITeIbHOCTh TPYMIIbI, BBHICTPAWBATh KOMMYHUKAaTUBHOE B3aWMOJICHCTBHE, MOCTOSIHHO
MPOSIBIIATh TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHmy oOydeHus B 9 KJjacce nmpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh ¢(hOPMUPOBAHHOCTD y OOYJAIOIIUXCS YMEHMM:

. WCTONB30BaTh MOHSATHUS. CHUCTeMa OTcuéTa, MaTepualibHas TOdYKa,
TPACKTOpHUs, OTHOCHTEIbHOCTh MEXaHWYCCKOro MABMKEHHs, aedopmanus (ympyras,
macTHYeCcKas), TPEHHE, LEHTPOCTPEMHTEIbHOS YCKOPCHHE, HEBECOMOCTh U
Meperpy3kH, MEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TEIO0, LIEHTP TKECTH TBEPAOTO Tena,
paBHOBECHE, MEXaHWYECKHE KOJCOaHHWs M BOJHBI, 3BYK, MH(Pa3ByK H YIbTPa3BYK,
AJICKTPOMArHUTHBIC BOJHBI, ITKaja AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JaIbHO30PKOCTh,  CIIEKTPHl ~HMCIyCKaHWSA. W  oObeauHeHHs, anbda, Oerta- u
raMma-u3JIydeHusl, U30TOIbI, Si/IepHAs YHEPreTHKa,

. CYIIIECTBYIOIIIHE SIBJICHUS (paBHOMEpHOE u HEpaBHOMEPHOE
MPSMOJIMHEHHOE JBWKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBIMXKEeHHUE, 3¢ dekT
MajicHus TeJ, JIBMKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBUE TEJ, PEaKTUBHOE JIBHIKCHUE,
IEPEMEHHOE JBM)KCHHME (3aTyxalollke M BBIHY)KICHHBIC), PE30HAHC, BOJHOBOE
JBI)KCHHUE, OTPAXKCHUE 3BYKa, MPSIMOJIMHEHHOE OTPaXEHUE, OTPAXKEHUE U TIPEIOMIICHUE
CBETa CBETAa, PA3JIOKEHUE Jy4yel CBETa B CHEKTPE M CIOKEHHE CIIEKTPAIbHBIX IIBETOB,
JUCIICPCHS CBETa, BOSHUKHOBCHHUE CIMHCTBA, OIPEICICHUC JIMHEHHOIO OTPAXKEHHS) 110
OTMMCAHUI0O WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITA, JAEMOHCTPHUPYIOIINX
COOTBETCTBYIOIIHM CyIIECTBYIOIIUI (DEHOMEH;

. pacrno3HaBaTh HM3ydaeMbie (hu3udeckrue (GakTophsl B OKpykKaroiiem Mupe (B
TOM 4YHCJE. NPWIMBBI M OTIHMBBI, CONTHEYHOM CHCTEMBI, CHUCTEMBI CHCTEM >KHBBIX
CYIIECTB, TIOIVIOIIEHUE J>KUBBIX CYIIECTB, 3E€MIJICTPSICEHHE, PEAKTHMBHOE JBIKCHHE,
CeMCMHUYECKHE BOJIHBI, I[yHAMH, 9XO, IIBE€TAa TeJia, ONTUYECKUE (PU3MUYCCKHE SBIICHUS B
Mpupoie, OMOIOTHYECKHE BO3JACUCTBUS BUIUMOTO, YALTPa(HOIETOBOIO M H3IyYCHUH,
XUMHUYECKH (DOH, KOCMUYECKUE JIYUH, PaIlOaKTUBHbBIC YCIOBUS, YCIOBUS MHUHEPAJIOB,
JICHCTBUE XUMHUYECKHX HCCJIACIOBAaHMI Ha 4YelOBEKa), IMpH JTOM IEPEBECTH
MPAKTUYECKYI0 3a1a4y B y4eOHYIO0, IPEII0KCHHYIO BHEIIHHE CBOWCTBA (IIPU3HAKH)
(hU3UYeCKOro BO3/ICHCTBHUS;



. OTMCHIBATh M3YYCHHBIE CBOWCTBA Tel W (U3MUECKUX SBICHHM, UCTIOIB3YSI
busnyeckne Gopmbl (CpeaHsss 1 MTHOBEHHAsI CKOPOCTh TPU HEPABHOMEPHOM JIBHKCHHUH
TeNna, YCKOpPEHHE, IMepeMelleHue, IyTh, YIJIOBasi CKOPOCTh, CHJa TPEHHUs, cuja
YOPYrOCTH, CHUJa TSKECTH, YCKOPEHUE CBOOOJAHOTO TMajJeHusi, BeC, TeJIo, Cuia,
MexaHu4eckasi paboTa W MONIIHOCTh, MOTEHIMaIbHAsA SHeprus tena, sddexkroro Hax
CWJIOH, TOTEHIMAIbHAS JHEPTUs YIPYrOW NPYXKWUHBI, UMIYIbCHAsI JHEPTHs, TOTHAs
MEXaHUYeCKasi SHEPTHsl, IEPUOJl U MEPUOAUYHOCTH BOJIH, IJIMHA BOJIH, 00bEMHOCTh Teja
U CHJa. TOH, CKOPOCTh CBETa, IMOKA3aTeNIb MPEIOMIICHHS OKPYXKAIOIICH Cpelbl), MpU
OTMCAHWH TTPABWIHHO TPAKTOBATH (PU3NUECKHUIA CMBICH, BIUSHUEC BETUYHHBI, 3HAYCHUE U
3HaYeHNEe (U3NYECKOW BEIWYMHBI, HaXOXJIEeHHWE (GOPMYNbI, CBS3bIBas JTaHHYIO
GU3UYECKYI0 BEIIMYMHY C JPYTHMH BEIMYWHAMHU, CTPOUTh TpadUKH H3ydaeMBbIX
3aBUCUMOCTEH (hM3UUECKOI BETUUUHBI;

. XapaKTepu3oBaThb CBOWCTBA Ted, (U3UUECKUE SBICHUS U MPOILIECCHI,
UCIIONB3Ys. 3aKOH COXPaHEHUs OJHEPruM, 3aKOH BCEMUPHOIO TATOTCHUS, MNPUHIIUI
cymepno3urnuu cwi, npuHnun [ammmen, 3akoHbl HbOTOHA, 3aKOH COXpaHEHUS
UMITYJTbCa, 3aKOHBI OTPAXKCHHSI W TPEIIOMJICHHSI, 3aKOHBI COXpPAaHEHUsS 3apsjoBOTO U
MacCOBOTO YHMCJa MPH SACPHBIX PEAKIHSIX, TPU ITOM JIaBasi CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA CBETA W 3alHCHIBAs €0 MaTeMaTHUECKOE BhIPAKEHUE,

. O00BACHATH (PU3NUECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B ACCATH
CIIy4asiX TPaKTHKOOPHUEHTUPOBAHHOTO XapaKTepa. BBISBISATH MPUINHHO-CIICICTBCHHBIC
CBSI3H, CTPOUTH OOBSICHEHUS U3 2—3 JIOTHYECKUX IIaroB C OMOPHOW Ha 2—3 M3yYeHHBIX
(bu3nYeCcKuX ABICHUSIX, PU3MUECKUX 3aKOHOMEPHOCTSIX WM 3aKOHOMEPHOCTSIX;

. pemath pacdyéTHble 3agadd  (omWparompecs Ha cucteMy U3 2-3
aJITOPUTMOB), UCHOJIB3Ysl 3aKOHBI U (DOPMYJIBI, CBsA3bIBas (DH3UUECKHE H3MEpPEHUS. Ha
OCHOBE aHaJIN3a YCJIOBHM, 3aMHCHIBaTh KPATKOE YCJIOBHE, BBISBISATH HEAOCTAIOIINE WU
TTOBTOPSIIOIITUECS JaHHBIC, BHIOUPATH 3aKOHBI U (OPMYITBI, HEOOXOAUMBIE ISl pEIICHUS,
MIPOBOMTH PACUETHI M OIEHUBATh PEATMUCTHYHOCTD MOYUYCHHBIX 3HAUCHUN (PU3NUECKIX
uryp;

. pacrio3HaBarb NPOOJEMBbI, KOTOPbIE MOXHO PEIINTh C TOMOIIBIO
(U3MYECKMX METOJ0B, C TMOMOINbI0 OMUCHIBAIOIIMX HCCIEIOBAHUN, MpeaIararh
MPOBEpsIeMbIE TPEANOIOKEHHUS, OIEHWBAaTh MPABWIBHOCTD TIOPSAAKA TIPOBEIACHUS
WCCJICIOBAaHUM, JIe7IaTh BBIBOJBI, WHTEPIPETUPOBATH PE3YABTAThl HUCCIECIOBAaHUN U
OTIBITA,;

. MPOBOJATCS OMBITHI 1O HAOMIONEHHIO (PU3UYECKOTO BO3ACHCTBUS WIH
bu3nyecKux CBOWCTB Tel (M3ydeHHE MepBOro 3akoHa HbIOTOHA, COXpaHEHUE YHEPTHH,
nepuoj KoeOaHWW TPYKHMHHOTO MAasTHUKA OT MacChl M KECTKOCTH TPYKUHBI WU
HE3aBHUCUMOCTh OT 4YacTull Malbix ¢GopM, MPSMOIMHEHHOE paclpoCTPaHECHHUE,
pasiiokeHue OeNoro CBeTa B CIEKTpE, M3YYEHUE CBOICTBA M300paKEHHS B ILJIOCKOM
3epkaje M CBOICTBa 00bEKTa B cCOOUpaIOllel JWH3Ee, HaOMIOJEHUE CIUIOMIHBIX H
JUHEHHBIX CICKTPOB COCAMHCHHIA): CaMOCTOSATEIBHO CO3JaTh W3 IOCIEI0BATCIHLHOTO
Ha0opa 00OpydOBaHUS, OMNPEACIUTh XOA JKCIEPUMEHTAa M €ro pe3yibTarhl,
(bopMyTUpPOBaTH BHIBOBI;



. MPOBOJUTh MpPH HEOOXOAMMOCTH MPOBEICHUS TMPSMbIX U3MEPECHUIA,
ONpeNeyATh CpElHEE 3HAYCHHE HW3MepseMol BedUYnHBI ((POKYCHOE pacCTOSIHHE
coOuparomeld JUH3bI), O0OOCHOBBIBATH IyTh BBIOOpa H3MEpeHHS (M3MEPUTEIHLHOTO
npudopa);

. MPOBOJUTh  MCCJICIOBAHME  3aBUCUMBIX  (U3UYECKHX  BEJIMYUH C
UCIIOJIb30BAHUEM TPSMBIX HM3MEpEHUH (3aBUCMMOCTh TYTH OT BPEMCHH IPHU
PAaBHOYCKOPEHHOM JBHKEHUM O€3 HayallbHOM CKOPOCTH, MEPUOIUYECKOE H3MEHEHHE
MaTeMaTUYECKOT0 MasATHHUKA OT JJIMHBI HUTH, B 3aBUCUMOCTH OT YIJIa OTPaXKEHUsI CBETA
OT yTJIa MIOBOPOTA M yIJia MPEJIOMIICHUS OT YIIa MaJIeHHs): TUIAHUPOBATh MCCIIEIOBaHHE,
CaMOCTOSITEJILHO COOMpaTh pe3ynbrarhl, (UKCUPOBATH PE3YJbTaThl, IMOIYYEHHBIE B
3aBUCUMOCTH OT (PU3MUECKOW BEIMYHMHBI B BUJI€ TAOIUIl U TpaUKOB, JIeNaTh BHIBOJIBI MO
pe3yJibTaTaM HUCClIeIOBaHus;

. MPOBOJATCS  JOMOJIHUTEIbHBIE M3MEpeHUs]  (U3UYECKON  BEJTUUYUHBI
(cpemHsiss CKOPOCTh M YCKOPCHHE Tejla NPHU PaBHOYCKOPEHHOM JIBHXKCHHH, YCKOPCHHUE
CBOOOJHOTO MaJeHUs, JKECTKOCTh MNPYKHUH, KOIPOUIIMEHT TPEHUS CKOJIbXKEHUS,
MeXaHu4eckass paboTa M cujia, 4acTOTa W NEPUOJ M3MEHEHUSI MaTeMaTU4YeCKOTO U
NPY)KUHHOTO MassTHUKOB, ONITHYECKAs CHJIa COOMPAFOIICH JTMH3BI, PaINOAKTHBHBIN (OH):
IJIAHUPOBATh W3MEPEHUs, MPOBOAUTH SKCHEPUMEHTAJIbHbIE YCTAHOBKA M TMPOBOJIUTH
U3MEPEHUS, Cenysl MPEeaIOKeHHOW WHCTPYKIMU, HAUMEHbIIIEe 3HAUCHHE BEJIUYUHBI U
aHaJIM3UPOBATH MOJIYYCHHBIE PE3YIbTAThl C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHUI;

. coOofaTh MpaBuiia TEXHUKU O0€30MACHOCTU MpHU padoTe ¢ 1ab0paTopHbIM
o0opy/i0BaHUEM,
. BbIpakaTb OCHOBHBIE TMPHU3HAKKW H3ydyaeMbIX (U3UYECKUX MOJEINeil:

MaTepualibHas TOUYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM HMCTOYHUK CBETA, JIyd,
TOHKAs JIMH3a, TUTAHETapHasT MOJIENTb aToMa, HYKJIOHHAsI MOJIeTThb aTOMHOTO sJIpa,

. OXapaKTepU30BaTh TMPUHIUIBI  JIEUCTBUS H3YYaeMbIX TMPUOOPOB U
TEXHUYCCKUX YCTPOMCTB C ONOPOW Ha MX OMHMCaHKE (B TOM YHCJIC: CIIHIOMETD, TaTINKU
TIOJIO’KEHUSI, PACCTOSIHUAS M YCKOPEHUS, PaKeTa, 3XOJIOT, OUKH, MEepUCKoI, (hoToarnmapar,
ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCIONIB3YS
3HAHMSI O CBOMCTBAX (PU3NUCCKUX YCIOBHUIN M HEOOXOMUMBIX (PU3HUECKUX YCIOBUSX;

. WCIOJTb30BaTh CXEMbI U CXEMAaTUYECKNUE PUCYHKH M3y9aeMbIX TEXHUYECKHUX
pruOOPOB, U3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPH MOCTAHOBKE
y4eOHO-TIPAaKTUIECKUX 3a/1ad, ONTHYECKUX CXEeM JUIsi TMOCTPOCHHSI W300paKeHUH B
TJIOCKOCTHOM 3€pKajie ¥ COOMPAONICH JTNH3E;

. NPUBOAUTH  TpuMepbl  (HaxomuTh  MHGOPMAIMIO O  TpUMeEpax)
MPAKTUYECKOTO WCTOIB30BaHUSI (U3MUECKUX 3HAHWUK B TIOBCEAHEBHOW >KH3HU IS
obOecrnieueHus: 0€30MacCHOCTH MpU padoTe ¢ MPUOOpPaMU U TEXHUUECKUMHU YCTPOINCTBAMH,
COXpPaHCHHUS 370POBBS U COOTIOACHUS HOPM DKOJIOTHYECKOTO TIOBEICHHUS B OKPYKAIOIIEH
cpene;

. uccleoBarh coaepkanve (¢uzndeckot wuHpopmanuu B HHTepHeTe,
CaMOCTOATENTLHO (OPMYIHPYS TIOWCKOBBIM 3ampoc, HAXOMWUTh IIyTH ONpPEASTICHUS



JIOCTOBEPHOCTH TIOJIyYeHHOM HWH(OpPMAllMM HAa OCHOBE CYIIECTBYIOIIMX 3HAHUU H
JOTIOJIHUTEIbHBIX UCTOYHHUKOB,;

. UCIIOJIb30BaTh MPH BBIMOJTHEHUU YUYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
auTeparypy (QU3MUECKOro COAEpKaHMs, CIPABOYHBIE MaTepUaibl CETH, PECYpPChI
WNHurepnera, Biaaete NpuéMaMu  KOHCIIEKTUPOBAaHHMS  TEKCTa, KOHBEPTHUPOBATH
MH(pOPMAIIUIO U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;

. co37laBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nHpopMalMK M3 HECKOJIBbKUX HCTOYHUKOB (DU3UYECKOTO COJEpkKaHUs, MyOJIUYHOTO
BBICTYIUIEHHUSI, PE3YJAbTATOB IMPOCKTHOM WM HCCIEAOBATENBCKOM NESATEIBHOCTH, IpPH
3TOM T'PaMOTHO HCHOJIb30BaTh M3YYEHHBIA MOHSITUMHBIA anmapar W3y4aemMoro pasaesna
(GU3UKKM U CONPOBOXIATh BBICTYIUIGHHE MpEe3eHTalue ¢ Yy4ETOM COOCTBEHHBIX
CBEPCTHUKOB.



TEMATHUYECKOE IIVIAHUPOBAHHUE
7 KIIACC

Ne Ha3zBanue paszenoB u TeM MporpaMmsl KonmnuecTtBo yacoB Onexrponnsie (HdpoBEIE)
/i Bcero| KonTponbHble IIpakTuyeckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

Paznen 1. ®du3nka u ee posib B NO3HAHUM OKPY:KAIOLIEro MHpPa

1.1 |®wusuka - HayKa O IPUPOJIE 2 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

1.2 |®usnyeckue pazmepsl 2 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

1.3 |EcTtecTBeHHOHAYYHBIH METOJ MO3HAHUS 2 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

Htoro no pazznemny 6

Pa3nen 2. [lepBoHaua/ibHbIE CBEIEHNSI 0 MOCTPOEHUH BelleCTB

2.1 |Crpoenue BemiecTna 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

2.2 |[IBuKeHHE U B3aUMOJICHCTBUE YACTHUI] UMEIOT 2 1 bubmoreka [IOK

3HAUYCHHUE https.//m.edso0.ru/7f416194

2.3 |ArperarHble COCTOSIHUS BELIECTB 2 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

Htoro no pazznemny 5

Pasnen 3. /IBu:keHUe M B3aMMO/IeiicTBHE TeJl

3.1 |MexaHnnueckoe IBHIKCHHUE 3 bubmuoreka [JOK
https://m.edsoo.ru/7f416194

3.2 |Uuepuwmsi, macca, CBETUIHLHUKH 4 1 bubmuoreka [JOK
https://m.edsoo.ru/7f416194

3.3 |Cuna. Buasl cui 14 1 2 bubmoreka [JOK
https://m.edsoo.ru/7f416194

Htoro no pazaeny 21

Paznen 4. JlaBjienune TBepAbIX TeJl, }KUAKOCTEH U ra3a
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/i

HazBanue pa3aciioB U TCM MMPOrpaMMbl

KomndaecTBo yacoB

Onexrponnsie (IHdpoBEIE)

Bcero| KoHnTponbHble IIpaxTtuyeckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
4.1 |laBnenue. [lepenauya naBneHus TBEPABIMU 3 bubnuoreka [IOK
TETAMU, KUAKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194

4.2 |[laBieHue KUIKOCTH 5 bubmoreka [IOK
https://m.edsoo.ru/7f416194

4.3 |ATrmocdepHOe naBieHHe 6 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

4.4 |JleficTBUE XUAKOCTH U T'a3a Ha OTPYKEHHOE B 7 2 3 bubnuoreka [IOK

HHX TEJIO https.//m.edso0.ru/7f416194

Hroro no pazaeny 21

Paznen 5. PaGora u MOIIHOCTDH. JHeprus

5.1 |Pabora u MOITHOCTh 3 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194

5.2 [IIpocTble MEXaHU3MBI 5 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

5.3 |MexaHuyeckas SHeprus 4 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

Hroro no pazaeny 12

PeszepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 68 4 12

8 KJIACC
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No

HazBanue pa3aciioB U TCM MMPOrpaMMbl

KomndaecTBo yacoB

Onexrponnsie (IHdpoBEIE)

/i Bcero| KonTponbHble [IpakTtuyeckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

Paznen 1. TenioBble siBIeHUs

1.1 |Crpoenue u cBOMCTBA BEUIECTB 7 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce

1.2 |TeruoBble npoueccsl 21 1 5 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce

Hroro no pazaeny 28

Paznen 2. dnekTpuuyeckne ¥ MATHUTHBIE SIBJICHUS

2.1 |Dnexrpuyeckue 3apsiiHbIe YCTPOHCTBA. 7 1 bubnuoreka [IOK

3apspDKeHHBIC TeNa U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce

2.2 |[IocTOSHHBIN TOK 20 2 7 bubmoreka [JOK
https://m.edsoo.ru/7f4181ce

2.3 |MarHuTHbIE SBJICHUS 6 1 15 bubmuoreka [IOK
https://m.edsoo.ru/7f4181ce

2.4 |DnexTpoMarHUTHAs WHAYKIHS 4 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce

Hroro no pazaeny 37

PeszepBHOE Bpems 3

OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5

9 KJIACC

No
/i

HazBanue pa3aciioB U TCM MMPOrpaMMbl

KomndaecTBo yacoB

OnekTpoHHbIe (IIUPPOBHIEC)
00pa3oBaTesbHbIC PECYPChI
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No

HazBanue pa3aciioB U TCM MMPOrpaMMbl

KomnaecTBo yacoB

/i

Onexrponnsie (HdpoBEIE)

Bcero| KoHtposbHbIE [IpakTtuyeckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
Paznen 1. MexaHu4eckue siBJIeHUSA
1.1 |MexaHnndeckoe OBMIKEHHUE U CIIOCOOBI €T0 10 1 bubmoreka [JOK
OIHCaHUS https://m.edsoo.ru/7f41a4a6

1.2 |B3aumopneiicTBHE TEa 20 1 3 bubmoreka [JOK
https://m.edsoo.ru/7f41a4a6

1.3 [3akoHBI coXpaHEHUS 10 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Wroro no pasneny 40

Paznen 2. Mexanu4eckue KoJe0aHUsA U BOJTHBI

2.1 |Mexanuueckue KoeOaHus 7 3 bubmoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 |MexaHHuYeCKUE BOJHBI. 3BYK 8 1 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

HToro no pasaeny 15

Paznen 3. DiieKTpoMAarHuTHOE 1oJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI

3.1 |DnekTpoMarHuTHOE I0JIE U NEKTPOMArHUTHbIE 6 2 bubnuoreka [IOK

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

MToro no pazzueny 6

Paznen 4. CBeToBBIE SIBJICHUA

4.1 |3aKoHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

4.2 |JIMH3BI U ONITHYECKHE TPUOOPHI 6 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

4.3 |Pasmerienue 6esoro cBera B CIEKTpe 3 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

HToro no pasaeny 15

Paznen 5. KBaHTOBBIE sIBJIEHUA

5.1 |Wcmyckanue v COTPYJHUYECTBO aToMa CBETa 4 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

5.2 |CTpoeHue aTOMHOTO sJipa 6 1 bubnuoreka [IOK

https://m.edsoo.ru/7f41a4a6
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Ne Ha3zBanue paszenoB u TeM MporpaMmsl KonunuecTtBo yacoB Onexrponnsie (HdpoBEIE)
/i Bcero| KoHtposbHbIE [IpakTtuyeckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
5.3 |SlnepHble peakuuu 7 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pasneny 17
Paznea 6. IloBTOpHO-00001at0IMiT MOAY/Ib
6.1 |[loBropenue u 06001IEHNE CONIEPKAHUS Kypca 9 2 bubnuoreka [IOK
¢bu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
MToro no pazzueny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME | 102 3 27 |

ITHOYPOYHOE INTAHUPOBAHUE

7 KJIACC
Ne Tema ypoxka KonmuecTBo vacoB Jlara DneKkTpoHHBIE IU(POBBIE
n/m Bcero| Kontponbusie | [Ipaktuueckue | H3yICHUS 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI



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

Ne Tema ypoka KonmnuecTtBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| Kontponbusie | [Ipaktuueckue | H3yICHUS 00pasoBaTeNbHbIE PECYPChI
paboThI paboThI

1 |®usuka — Hayka o npHUpoJie. SBIEeHUS MPUPOIBI. 1
dusnueckue sIBICHUSL

2  |MexaHudeckue, TEIJIOBbIE, NEKTPHUUECKUE, MATHUTHEIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS

3  |Pusnyeckue U3MEPEHHUS U UX U3MEpeHHe 1

4 [Ypok-uccinenoBanue "3mepeHue temmneparypsl Ipu 1 1
MTOMOIIIH UJKOCTHOTO TEPMOMETPA U TaTUNKa
TeMIeparypbl’”

5  |Kak ¢usuka u apyrue ecrecTBEHHbIC HAYKH U3Y4alOT 1 bubnuoreka [IOK
npupojy. EctecTBeHHOHaY4HBIM METO/] TO3HAHUSI. https://m.edsoo.ru/ff09f72a
Onucanue pU3NIECKOro BO3IEHCTBUS C TOMOIIBIO
Mozenen

6 |Ypok-uccrnenoanue "[IpoBepka runoresbl: JadbHOCTh 1 1
noJjéTa mapuka, MyIeHHOT0 TOPU30HTAIBHO, TeM OOJIblIe,
yeM OoJIblIe BBICOTA TPYOBI'"

7  |Crpoenue BemiectBa. OMBITHI, TOKa3bIBAIOIINE CTPOCHUE 1 bubmoreka [IOK
00BeKTa https.//m.edsoo.ru/ff09fe0a

8  |/IBmkeHue 4acTHIl BEUIeCTBA 1 bubmoreka [IOK

https://m.edsoo.ru/ff0a013e

9  |Vpok-uccnenoBanue «ONbBITH IO COOMIOAEHHIO TerioBoro | 1 1
pacIIupeHus raza»

10 |ArperaTHble COCTOSTHUS BEIIECTB 1

11 |B3auMOCBS3b MEX]1y SIBICHUSIMHU B Pa3HbIX arperaTHbIX 1 bubnuoreka [IOK
COCTOSIHUSIX U UX aTOMHOMOJIEKYSIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCOOEHHOCTH arperaTHbIX yCTPOUCTB BOJIBI

12 |Mexanuueckoe ABUKeHHE. PaBHOMEpHOE U 1 bubnuoreka [IOK
HEpaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6

13 |Ckopoctb. Enunutist ckopoctu 1 bubnuoreka [IOK

https://m.edsoo.ru/ff0a079c

14 |Pacuer myTH ¥ BpEMEHM JBM>KEHUS 1 bubnuoreka [IOK

https://m.edsoo.ru/ffOa0aed
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Ne Tema ypoka KonmnuecTtBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| Kourponbaeie | IIpakTuueckue | U3y4eHHs! | 00pa3oBaTENbHBIC PECYPChI
paboThI paboThI
15 |WUneprus. 3akoH uHepuuu. B3anMoaeicTBue Ten Kak 1 bubnuoreka [IOK
MPUYMHA U3MEHEHHS CKOPOCTHU JABMKEHHS TEI https://m.edsoo.ru/ff0a0c10
16 |[ImoTHOCTH BemiecTBa. PacueT Maccel 1 0ObeMa Tena 1o 1 bubmoreka [JOK
€ro MIOTHOCTHU https.//m.edsoo.ru/ff0a0fee
17 |JlaboparopHas pabota «OmnpeneneHue MmioTHOCTH 1 1
TBEPJIOTO TEa»
18 |Pemrenue 3amaun o teMe «IIIIOTHOCTE BeliecTBa» 1 bubmoreka [JOK
https://m.edsoo.ru/ff0al23c
19 |Cuna kak xapakTepucTHKa B3auMoaeHcTBHs Ten. Cuia 1
yrpyroctu. 3akoH ['yka
20 |JIabopatopHas pabora «l3ydeHne 3aBUCHMOCTH 1 1
noJjoxeHus (aedopManuu) NpyKUH OT MPHIOKEHHON
CHIIBI»
21 |[SBnenue Tarorenus. Cuiia ClOXHOCTH 1
22 |CBsi3b CHIIBI M@Ky TSDKECTBIO U Maccoi Tena. Bec Tena. 1 bubnuoreka [IOK
Pemrenne 3agaun no teme "Cuna tsoxkectu” https://m.edsoo.ru/ff0al778
23 |Cuna TshKecTH Ha JIpyrux miaHerax. @uznyeckue 1 bubnuoreka [IOK
XapaKTEPUCTUKH TJIAHEThI https://m.edsoo.ru/ff0a1502
24  |U3mepenue cui. JJlunamomerp 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0al8cc
25 [Bec Tena. HeBecoMocTh 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0al778
26 |CnoxeHMe JBYX CHJI, HAIIPABJIEHHBIX 110 OJHON MPSIMOH. 1 bubnuoreka [IOK
PaBHO€HICTBYIOIIAS CHTa https://m.edsoo.ru/ffOala70
27 |Pemenue 3amauu 1o TeMe " PaBHoAeHCTByoIas cuna' 1
28 |TpeHue CKOJbKEHHS U TpeHUE HeoxkuIaHHO. OOydeHue B 1 bubnuoreka [IOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 |JlabopatopHas pabora «l3ydueHne 3aBUCIMOCTH CHJIBI 1 1 bubnuoreka [IOK
TPEHUS CKOJIBKEHHSI OT CUJIBI IaBJICHUS U XapakTepa https://m.edsoo.ru/ffOalcc8
COIPHKACAIOLIUXCS] KOHTAKTOB»
30 |Pemenue 3aa4u O ONPEAEICHUIO PABHOACHCTBYIOIIEH 1
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Ne Tema ypoka KonmnuecTtBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| Kontponbusie | [Ipaktuueckue | H3yICHUS 00pasoBaTeNbHbIE PECYPChI
paboThI paboThI
CHJIBI
31 |Pemenue 3amau o TeMaM: «Bec Teno», «I'padudeckoe 1 bubnuoreka [IOK
n300paxenue cui», «Cuibl», «PaBHOICHCTBYOIIAS CHITa» https://m.edsoo.ru/ff0alde0
32 |KonrtponpHas paboTa 1o TemaM: «MexaHHYECKOe 1 1
IBIDKEHHE», «Macca, ocBelleHue», «Bec Teno»,
«I'papuueckoe n3obpaxenue cui», «CUibi».
33 |[laBnenue. Bo3aMOXXHOCTH yIpaBiIeHHs U YBEITHMUCHUS 1 bubnuoreka [IOK
aBICHUS https://m.edsoo.ru/ff0a20a6
34 |JlaBneHue raza. 3aBUCUMOCTH JIaBJICHHS Tra3a oT o0bema, 1 bubmoreka [IOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [[lepenaua naBieHUs TBEPABIMU TeIaMH, )KHIKOCTIMH U 1 bubmuoreka [JOK
razamu. 3akoH [lackamns https://m.edsoo.ru/ff0a25b0
36 |/[laBicHuUE B KUJIKOCTH W CHUJIBHBIN B3IJISII, BBI3BAHHOE 1 bubmoreka [JOK
TSDKECTBIO https.//m.edsoo.ru/ff0a2718
37 |Pemenue 3ampaun o TemMe «J/laBjaeHuE B KUIKOCTH U Tase. 1 bubmuoreka [JOK
3akon ITackams» https://m.edsoo.ru/ff0a2826
38 |Coobmiaroruecs: cocynbl 1 bubmoreka [IOK
https://m.edsoo.ru/ff0a2970
39 [mapaBnuyeckuii mpecc 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsbl. [lopuiHeBoO# KUAKOCTHBIN HacoC 1
41 |Atmocdepa 3emnu. [IpHunHbI CyliecTBOBaHUS 1 bubnuoreka [IOK
BO3JIyIITHOTO TIOTOKA 3eMJIH. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
TaBJICHUS OT BBICOTHI HaJl yDOBHEM MODS
42 Bec Bo3nyxa. ATMocdepHOe AaBiIeHue 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a2b5a
43 [M3mepenue armochepHoro aasienus. OnsiT Toppudemn 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a2da8
44 (3aBUCHMMOCTBH aTMOC()EPHOTO JaBJICHHUS OT BBICOTHI HaJl 1 bubnuoreka [IOK
YPOBHEM MoOpsi https.//m.edsoo.ru/ff0a2fc4
45 |bapomerp-anepoua. ATMocepHOe 1aBIeHUE Ha Pa3HBIX 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Ne Tema ypoka KonmnuecTtBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| Kontponbusie | [Ipaktuueckue | H3yICHUS 00pasoBaTeNbHbIE PECYPChI
paboThI paboThI
BBICOTaX https.//m.edsoo.ru/ffO0a2fc4
46 |Pemenue 3amauu o Teme «ATMochepHoe 1aBICHHE» 1
47 |JleiicTBUE KUIKOCTH U Ta3a HAMOJIHIET UX Tela. 1 bubmoreka [IOK
ApxuMenoBa cuiia https://m.edsoo.ru/ff0a3276
48 |JTabopatopHas pabora «OnpezeneHne BhITATKUBAIOIIEH 1 1 bubnuoreka [IOK
CHJIBI, IEHCTBYIOIIEH HA TEJNO, MOTPY)KEHHOE B KHUIKOCTH» https.//m.edsoo.ru/ff0a33fc
49 |Jlabopatopnas pabora no teme «lccnenoBanue 1 1 bubnuoreka [IOK
3aBUCHUMOCTH Beca Tella B BOAE OT 00beMa MOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
KHUJIKOCTh YaCTH TeJa»
50 [InaBanme Ten 1 bubmoreka [JOK
https://m.edsoo.ru/ff0a3a96
51 [laGoparopHnas pabota "Koncrpyuposanue apeomerpa wim | 1 1
KOHCTPYHPOBAHUE JIOJIKU U OIpe/eNICHHE ee
rpy30n0bEMHOCTH"
52 |Pemenue 3amay o TeMaM: «llnaBanue cynoB. 1 bubmuoreka [JOK
BoszayxoriaBanue», «JlaBieHue TBEpAbIX TE, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
U Ta30B»
53 |Mexanuueckas paboTa 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a3f82
54 |MommHocTs. EnuHAIEI AeATENRHOCTH 1 bubmoreka [JOK
https://m.edsoo.ru/ff0a3f82
55 |Ypok-uccrnenoBanue "Pacuér rpoMkocTH, pa3BUBaeMOi 1 1
pU MoIbEME MO MTOBOPOTY"”
56 |[[Ipocteie MexaHnu3Mbl. Peruar. PaBHoBecue cun Ha peiyare | 1
57 |KonrponpHas paboTa 1o Teme «/laBneHue TBEpAbIX Tell, 1 1
KHJKOCTEH 1 ra3oB» / Beepoccuiickas mpoBepoyHast
pabota
58 |PesepBHbIii ypok. PaboTa ¢ TekcTramu 1o Teme «Jlapinenue 1 1 bubnuoreka [IOK
TBEPIBIX TEJ, KHUIKOCTEH 1 ra3a» / Becepoccuiickas https.//m.edsoo.ru/ff0a4ffe
poBepoYHas paboTa
59 |Pbruaru B TexHuke, ObITY M npupose. JlabopatopHas 1 0,5 bubnuoreka [IOK
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Ne Tema ypoka KonmnuecTtBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| Kontponbusie | [Ipaktuueckue | H3yICHUS 00pasoBaTeNbHbIE PECYPChI
paboThI paboThI
paboTta «VccnenoBanue yCIOBUM paBHOBECHS pblyara» https://m.edsoo.ru/ff0a478e
60 |Perenue 3a1aun o TeMe «YCIOBHUE PAaBHOBECHS phluara» 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a48a6
61 [KoaddummeHnt mone3Horo AeHCTBUS MAITUHBI. 1 0,5
JlaboparopHas pabota «M3mepenne KI1J] HakmoHHOM
IO CKOCTH
62 |Pemenue 3amaun o Teme «Pabdota, morHOCTh, KITJ[» 1 bubmoreka [JOK
https://m.edsoo.ru/ff0a4c48
63 |Mexanuueckas sHeprusi. Kunerndeckas u moTeHIMaIbHAs 1 bubnuoreka [IOK
SHEPIus https://m.edsoo.ru/ff0a4252
64 |3aKOH O COXpaHEHHHU HKOJIOTUYECKON SHEPrHH 1 bubnuoreka [IOK
https.//m.edsoo.ru/ff0a4360
65 |VpoK-dKCHEpUMEHT MO TeMe " DKCIEepUMEHTAbHOE 1 1
oTpesiesieHNe U3MEHEHHS] KHHETUYECKOM U Ha/Ie:KHOU
SHEPTUU MPU CKaTbIBAHUHU TeJla M0 HAKJIOHHOM MiIocKoCcTH"
66 |KonrponpHas pabota 1o Teme «PaboTa 1 MOIIHOCTb. 1 1
OHeprusa»
67 |Pe3epBHBIii ypok. PabGoTa ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"MexaHn4ecKoe IBHKeHHE" https://m.edsoo.ru/ffOadeeb
68 |PezepBHbIii ypok. PaboTa ¢ Tekctamu o teme "Pabora. 1
MormHocTh. DHeprus”
OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 12
8 KJIACC
Ne Tema ypoka KonmuecTBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| KonrpounbHnsble | [Ipaktuueckue | U3y4CHUS 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
1 |OcHOBHBIE MOJIOKEHHS MOJIEKYIIIPHO-KUHETHYeCKoH| 1 bubnuoreka [IOK
TEOPUU U UX SKCIIEPUMEHTATIbHBIE TTOATBEPKICHUS https://m.edsoo.ru/ff0a5256



https://m.edsoo.ru/ff0a478e
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Ne Tema ypoka KonnuecTBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| Kontponshsbie | [Ipakruueckue | M3y4CHUS 00pasoBaTeNbHbIE PECYPChI
paboThI paboThI
2 |Macca u pazMepbl aTOMOB U MOJIEKYIT 1
3  |Mogenu TBEPIOTO, )KUAKOTO U ra3000pa3HOTO 1 bubnuoreka [IOK
COCTOSIHUSI BEILIECTB. https://m.edsoo.ru/ff0a540e
4 |OObscHEHHE CBOMCTB TBEPIOTO, KUAKOTO U 1
ra3o00pa3HOTO BEIECTBAa HA OCHOBE OCHOB
MOJIEKYISIPHO-KUHETUYECKOM TEOpUH
5 |Kpucramimdeckue u amopgHble Tena 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a5800
6 |CmaunBaHMe U KamWJUIAPHOCTh. [loBepxHOCTHOE 1 bubnuoreka [IOK
HATSDKECHHE https.//m.edsoo.ru/ff0a5530
7  [TemoBoe pacHIMpeHUE U CKaTHE 1 bubmoreka [IOK
https://m.edsoo.ru/ff0a5a26
8 |Temmeparypa. Temneparypa cBs3U Uil U3MEPEHUS 1
CKOPOCTH YaCTHIL JBH>KEHUS
9  Buyrpensss sHeprusi. CriocoObl U3MEHEHUS 1 bubnuoreka [IOK
BHYTPEHHEH HEPreTUKH https://m.edsoo.ru/ff0a5c60
10 |Bunsl Temnonepenaun 1 bubnmuoreka [JOK
https://m.edsoo.ru/ff0a6412
11 |Ypok-koHpepenuus «lIpakruyeckoe ucnonb3oBanme| 1 1 bubnuoreka [IOK
TEIJIOBBIX CBOMCTB BEIIECTB M MATEPHATIOB B LIETISAX https://m.edsoo.ru/ff0a65c0
HHEProCcOepeKECHHSI»
12 |KonudecTBO TEIIOTHI. YICIbHAS TEIIOEMKOCTh 1 bubmoreka [JOK
https://m.edsoo.ru/ff0a6976
13 |VYpaBHenue TemioBoro Oanaxca. TemnooOMeH u 1 bubnuoreka [IOK
TEIUIOBOE YBa)KEHHE https://m.edsoo.ru/ff0a7088
14 |JlabGoparopHas pabota "VccnenoBanue siBICHUH 1 1 bubnuoreka [IOK
TeriooOMeHa P HarpeBaHUM XOJIOHOU U Topsyei https://m.edsoo.ru/ff0a6a98
BOJBI"
15 |Pacuer xosmMuecTBa TEILIOTHI, HEOOXOAUMOIO ISt 1
Harpesa Tesa U MOMYJIIPHOT0 UM IPU OXJIAXKJICHUH
16 |JlaboparopHas padota "OmnpeneneHue ynenbHOH 1 1 bubnuoreka [IOK
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Ne Tema ypoka KonnuecTBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| KonrpounbHnsble | [Ipaktuueckue | U3y4CHUS 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
TEILUIOEMKOCTH BeEIeCTBa' https://m.edsoo.ru/ff0abbb0
17 |Oueprus TomiuBa. YienbHas TEMJI0Ta CTOPaHUs 1 bubnuoreka [IOK
https.//m.edsoo.ru/ff0a7b5a
18 |[InaBneHue u OTBepAEBaHNE KPUCTAIUTMYECKUX Tell. 1 bubnuoreka [IOK
VhenpHas TEIIoTa IUIaBICHUS https://m.edsoo.ru/ff0a71d2
19 |JlaboparopHas padorta "OmnpeneneHue ynenabHON 1 1 bubnuoreka [IOK
TEILIOTHI IUIABJIEHUS JIbAA" https.//m.edsoo.ru/ff0a72fe
20 [[TapooOpa3oBanue u koHJeHcanus. Mcnapenue 1 bubnuoreka [IOK
https://m.edsoo.ru/ffO0a740c
21 |Kumenue. YnenbHas TemjaoTa NapooOpa3oBaHUs U 1 bubnuoreka [IOK
KOHJICHCAIIMU. 3aBUCUMOCTb TEMIIEPaTyphl OT https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTO JaBJICHUs
22 |BnaxxHocTh Bo3nyxa. JJaboparopHas pabora 1 1 bubnuoreka [IOK
"Omnpenenenre OTHOCUTETHHOM BIaXKHOCTH https://m.edsoo.ru/ff0a7628
BO3IyXa"
23 [Pemienue 3a1a4u MO OMPEIEIICHUIO BIAKHOCTH 1
BO3/TyXa
24  [IpuHuunsl paboThl TEIUIOBLIX ABUrarene. [laposas| 1
TypOuHa. JIBUraTenb BHYTPEHHUI BHYTPEHHHMA
25 |KIIJI TermmoBoro apurarens. TeruioBslie aBuratend u| 1 bubmoreka [JOK
3aIUTa OKPYXKAIOIIEH cpebl https://m.edsoo.ru/ff0a7c7c
26 |[3akoH coxpaHEeHHs U MpeoOpa3oBaHUs SHEPTUU B 1
TEIUIOBBIX MpOIleccax
27 |[lonrotoBka K KOHTPOJIBHOM paboTe 1Mo TeMe 1 bubnuoreka [IOK
"TennoBble siBIeHUS. MI3MeHeHNe arperaTHbIx https://m.edsoo.ru/ff0a83f2
COCTOSTHUI"
28 |KonrtponwHas pabota o teme «TemoBble sBueHus. | 1 1 bubnuoreka [IOK
V3MeHeHne arperaTHbIX COCTOSIHUI» https://m.edsoo.ru/ff0a86ae
29 Dnexrpuzanus Tei. /[Ba poja aMeKTpHUECKUX 1
3apsi0B
30 |Ypok-uccnenoBanue "DIeKTpUKa Ted NPOBOJHUKEH | 1 1



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ne Tema ypoka KonnuecTBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| Kontponshsbie | [Ipakruueckue | M3y4CHUS 00pasoBaTeNbHbIE PECYPChI
paboThI paboThI
U TIPU CONTPHKOCHOBEHUU"
31 |B3aumopeiicTBue 3apsKeHHBIX Tel. 3akoH Kymona 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a87e4
32 |Dnexrpuueckoe nose. HanpsskeHHOCTh BHEIIHUX 1 bubnuoreka [IOK
noJiei. [IpyHIMT Cynepno3uIuu AIEKTPUIECKUX https://m.edsoo.ru/ffOa8ala
noJei
33 |Hocurtenu anekTpuyecKux 3apsioB. DneMeHTapHbIi | 1
3apsia. CTpoeHue atroma
34 |[IpOBOAHUKHU U AUINEKTPUKU. 3aKOH O COXPAHEHUHU 1 bubnuoreka [IOK
3apsizia https://m.edsoo.ru/ff0a8ef6
35 |Pemenue 3a1auu MO MPUMEHEHHUIO CBOHUCTB 1 bubnuoreka [IOK
DIEKTPUYECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
36 |DnekTpuuecKuil TOK, 00eCeynBarOIUi ero 1 bubnuoreka [IOK
CylleCTBOBaHUE. MICTOUHMKN BO3HUKHOBEHHUS TOKA https://m.edsoo.ru/ff0a95a4
37 |JlelicTBUS MO OTKJIIOYEHHUIO TOKA 1 bubmoreka [JOK
https://m.edsoo.ru/ff0a96b2
38 |Ypoxk-uccrnenosanue "JlelicTBue Moy Ha 1 1
MPOBOJTHUKHU U JUIICKTPUKH"
39 |DnexkTpuyecKkuil TOK B MeTailiax, )KUJAKOCTAX U razax| 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a9838
40 (DnexTpuyeckas LeNb U €€ COCTaBHbIE YaCTH 1
41 |Cuna Toka. JlabopatopHas paboTa CHIIBI 1 0,5 bubnuoreka [IOK
"H3MepeHune u perynupoBka Toka" https://m.edsoo.ru/ff0a8bd6
42 (OnexTpudeckoe HanpsokeHue. BonsrMerp. 1 0,5 bubnuoreka [IOK
JlaGopatopHas padota "H3mepenue u https://m.edsoo.ru/ff0a9e14
perylnmpoBaHue HapsKeHUS'"
43 |ConpoTHUBJICHHE MPOBOIHUKA. YIEIbHOE 1 bubmoreka [JOK
COTPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlTabopatopHas pabora "3aBUCUMOCTh 1 1 bubnuoreka [IOK
BO3HUKHOBEHUS CONIPOTHUBIICHHSI IPOBOHUKA OT €T0 https://m.edsoo.ru/ff0aa738

JUIAHBIL, MTONIEPCUYHOTI0 CCYCHU IJIOIIaAN U
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Ne Tema ypoka KonnuecTBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE
n/n Bcero| Kontponshsbie | [Ipakruueckue | M3y4CHUS 00pasoBaTeNbHbIE PECYPChI
paboThI paboThI
Marepuana”
45 [3aBUCHMOCTB CHJIBI TOKA OT HANpsKEeHUs. 3aKOH 1 bubnuoreka [IOK
Owma ans ygacTka 1emnu https://m.edsoo.ru/ffOaad4a
46 |Jlabopatopnas padora "HccrnenoBanue 3aBucumoctr| 1 1 bubnuoreka [IOK
CHJIBI TOKa, UAYILETO Yepe3 Pe3ucTop, OT https://m.edsoo.ru/ff0aa04e
COIPOTHUBIIEHUS PE3UCTOpa U HANPSIKEHUS Ha
pesucrope”
47 ([TocnenoBaTenbHOE U MApAJIEIbHOE COEAUHEHHE 1
MIPOBO/IHUKOB
48 |Jlabopatopnas padora "[IpoBepka npasui 1 1 bubnuoreka [IOK
CIIO’KEHHsI HalPsSHKEHUH TIPU MOCIIEI0BATEIbHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
49 |Jlabopatopnas padora "[IpoBepka npaBuiia CHIIBI 1 1 bubnuoreka [IOK
TOKa MPH MapajlIeIbHOM COEIUHEHHH PE3UCTOPOB" https://m.edsoo.ru/ffOaadle
50 [Pemienue 3aqa4u Mo MpUMEHEHHIO 3akoHa OMa Jyis 1 bubmoreka [JOK
AIIEKTPUYECKUX COSTUHEHUH TPOBOOB https.//m.edsoo.ru/ffOaaf8a
51 |[PaboTa ¥ MOIIIHOCTH OTKJIFOYEHHUS TOKA. 3aKOH 1 bubmuoreka [JOK
Jlxxoyns-Jlenna https://m.edsoo.ru/ffOab124
52 |JlaGoparopHas pabota "Onpenenenue padboTsl 1 1 1 bubnuoreka [IOK
MOIIHOCTH TOKA" https://m.edsoo.ru/ffOab3e0
53 [DneKTpUYecKue LEeNU U dIeKTpUIecKas SHeprus 1 bubnuoreka [IOK
notpeduTtens B 6b1Ty. KopoTkoe 3akimouenne https://m.edsoo.ru/ff0ab660
54 [locTOsSTHHBIE MarHUTHI, X B3aUMOJIEHiCTBHE 1
55 [Vpoxk-uccrnenosanue "M3ydyeHue moneit mocTosHHbIX | 1 1 bubmoreka [IOK
MarHuToB" https.//m.edsoo.ru/ff0ac3d0
56 [MarauTHoOe noJjie. MarHuTHOE HoJie 3eMIIH U €ro 1 bubmoreka [JOK
3HAYEHUE IS )KU3HU Ha 3emile https://m.edsoo.ru/ffOacOba
57 |[lonroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe 1 bubnuoreka [IOK
"DnexTpudeckue 3apsibl. 3apsHKEHHBIE Tela U UX https://m.edsoo.ru/ffOabd2c
B3aumMoeicTaue. [locrostHHbIM TOK"
58 |KonrtponpHas pabota 1o Teme "DiIeKTpuiecKue 1 1 bubnuoreka [IOK
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Ne Tema ypoka KonnuecTBo yacoB Jara DneKkTpoHHBIE TU(PPOBbIE

n/n Bcero| KonrpounbHnsble | [Ipaktuueckue | U3y4CHUS 00pa3oBaTeIbHBIC PECYPCHI

paboThI paboThI
3apsipl. 3apsHKCHHbBIE Tella U UX COeIMHEHUE. https://m.edsoo.ru/ffOabea8
[TocTosiHHBII TexHONMOTHYeCKui TOK" /
Bcepoccuiickas nmpoepouHas padoTta

59 |PesepBHbIil ypok. PaboTa ¢ TekcTamMu 1o teme 1 1 bubnuoreka [IOK
"ITocrosinubii TOK" / Beepoccuiickas mpoBepovHas https://m.edsoo.ru/ffOacdc6
pabota

60 |OmbIT DpcTena. MarHuTHOE MMOJIe [Tl OTKITIOUSHUS 1 bubmoreka [JOK
Toka MarHuTHOE 1MoJIe KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ffOacld2

61 |[IpuMeHeHHe IEKTPOMArHuTOB B TEXHUKE. 1 0,5 bubnuoreka [IOK
JlaGoparopHas pabora "V3ydueHue neicTBUs https://m.edsoo.ru/ffOac74a
MarHUTHOTO T10JI HA IPOBOJIHUK C TOKOM"

62 |[DnekTpoaBUTaTENh MOCTOSHHOTO TOKA. 1 bubmoreka [JOK
Vcnonb30BaHME ANIEKTPOIBUTATENEH B TEXHUIECKUX https://m.edsoo.ru/ffOac86¢
YCTPOMCTBAxX U Ha TpaHcnopre. JJabopaTopHas
pabota "KoHcTpynpoBaHue U u3ydeHue padoTsl
DIEKTpoBUTaTENS"

63 |OnbiTel Dapajes. 3aKOH IEKTPOMArHUTHOM 1
nHaykuuu. [Ipasuno Jlenua

64 |DnexrporeHeparop. CriocoObl MOTydeHUs 1
AIEKTPUYECKON SHEPrUH. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UICTOUHUKAX SHEPTUU

65 [[loxroToBka K KOHTPOJIBHOM paboTe MO TeMe 1
"DeKTpuUecKre U MarHUTHbIE SIBICHUS "

66 |KontponbHas paboTa 1o TeMe «IJIeKTpUIecKrue U 1 1 bubnuoreka [IOK
MAarHUTHEIC SIBICHUS» https://m.edsoo.ru/ffOacb14

67 |Pe3zepBHBbI ypok. PaboTa ¢ TekcTamMu 1o teme 1 bubnuoreka [IOK
"TermoBble SIBICHUS" https://m.edsoo.ru/ffOaccbe

68 |PesepBHbIil ypok. PaboTa ¢ TekcTamMu 1o Teme 1
"MarHuTHbIE SIBICHUS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
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9 KJIACC

No Tema ypoka KonnuectBo vacos Jara DNEeKTPOHHBIE
n/n Bcero| Kontponpnelie | Ilpaktnueckue | H3y4CHUS HppoBbIe
paboThI padoTHI oOpa3oBaTenbHbIC
pecypcel
1 |Mexanuueckoe ABIWKeHHE. MarepuanbHas TOUKa 1
2 Cucrema orcueta. OTHOCUTEIIHLHOCTh MEXaHUYECKOTO 1 bubmoreka [JOK
TBIKEHUS https://m.edsoo.ru/ffOad474
3  |PaBHOMepHOE MPSAMOIUHEWHOE IBUKEHUE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0ad19a
4  |HepaBHOMepHOE npsiMoniuHeHoe awkeHune. Cpequsisi u | 1
MI'HOBEHHAs! CKOPOCTb
S5  [[IpsamonnHelHOe paBHOYCKOPEHHOE JBHKEHHE. 1 bubnuoreka [IOK
YckopeHue https://m.edsoo.ru/ff0ad8d4
6  |CxopocTh NPSAMOIUHEHHOTO PaBHOYCKOPEHHOTO 1
nskeHus. ['paduk ckopoctu
7  |Jlabopatopnas pabora "OnpeneneHue yCKOpeHuUs Tena 1 1 bubnuoreka [IOK
MIPU PAaBHOYCKOPEHHOM JIBM)KEHHH 110 HAKIIOHHON https://m.edsoo.ru/ffOadb18
JI0CKOCTH
8  |CBoOonHoe nmagenue ten. OnbiThl [anunen 1
9  |PaBHOMepHOE BHXKEHHUE IO OKpyX)HOCTHU. [lepuon u 1 bubnuoreka [IOK
nepuos oOpamienus. JInHeitHas U yrioBas CKOPOCTh https://m.edsoo.ru/ff0ael76
10 |LleHTpOCTpeMUTEIBHOE YCKOPEHHE 1
11 |[lepssrii 3axkoH Hptorona. Bextop cuist 1 bubnuoreka [IOK
https:.//m.edsoo.ru/ffOae612
12 |Bropoii 3akon HetotoHa. PaBHoelicTBYIOIIAs cuiia 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOae72a
13 |Tperuii 3akoH Herotona. Cyneprno3unus cui 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0ae982
14 |Pemenue 3a7a4u 1Mo MPUMEHEHHIO 3aKOHOB HprOoTOHA 1 bubnmuoreka [JOK
https://m.edsoo.ru/ffOaeb6c
15 |Cuna ynpyrocrtu. 3akoH I'yka 1 bubnuoreka [IOK
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No Tema ypoka KonnuectBo vacos Jara DNEeKTPOHHBIE
n/n Bcero| Kontponbneie | Ilpaktnueckue | H3y4CHUS HppoBbIe
paboThI padoTHI oOpa3oBaTenbHbIC
pecypchl
https://m.edsoo.ru/ffOaeca?
16 |Pemenue 3aaun no teme «Cuina ynpyrocTu» 1
17 |JlaGoparopHas paboTa «OmnpeeneHue KeCTKOCTH 1 1 bubnuoreka [IOK
MIPYKHHBI» https://m.edsoo.ru/ffOaee28
18 |Cuna Tpenus 1 bubnuoreka [IOK
https.//m.edsoo.ru/ffOaf 738
19 |Pemenue 3amaun o Teme «Cuiia TpeHUI» 1 bubmoreka [JOK
https.//m.edsoo.ru/ffOafa26
20 |labopatopnas pabora "Omnpenenenue kodppumenTa 1 1 bubnuoreka [IOK
TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ffOaf8be
21 |Pemenue 3agaun o teme "3akonsl Herotona. Cuia 1 bubmoreka [JOK
ynpyroctu. Cuna TpeHus” https://m.edsoo.ru/ffOafb8e
22 |Cuna TSOHKECTH M 3aKOH MUPOBOTO TATOTeHUs. Yckopenue | 1 bubnuoreka [IOK
cBOOOIHOTO MaeHUS https.//m.edsoo.ru/ff0af044
23 |Ypok-koH(pepeHuus "/IBuxeHue Tea BOKpYT 1 1
rpaBuTaMoHHOTO IeHTpa (CoiHeuHas cucrema).
[anakTuku"
24  |Pemenue 3agaun 1mo teme «Cuia TSKECTH U 3aKOH 1 bubmoreka [JOK
BCEMUPHOTO TATOTEHUS» https://m.edsoo.ru/ff0af5f8
25 [[IepBas kocMHuecKast CKOpocTb. HeBecoMOCTh 1 1 bubnuoreka [IOK
neperpy3ku https://m.edsoo.ru/ff0af33c
26 |PaBHOBecue MaTepUanbHbBIX TOUEK. AOCOJIIOTHO TBEPIOE 1 bubnuoreka [IOK
Terno. PaBHOBecHe TBEPAOTO TeMa ¢ 3aKPeTIEHHON 0ChIO https://m.edsoo.ru/ffOafe36
uHTeJUIeKTa. MOMEHT cuiibl. LIeHTp TsbkecTH
27 |PaBHOBecue MaTepUatbHbBIX TOUEK. AOCOJIIOTHO TBEPIOE 1
Teso. PaBHOBecHe TBEPAOTO Tela ¢ 3aKPEIUIEHHOM 0ChIO
uHTeJUIeKTa. MOMEHT cuiibl. LIeHTp TsbkecTH
28 |Pemenue 3amauu o teMe «MomeHT cuibl. LleHTp 1 bubmoreka [JOK
TSDKECTH https.//m.edsoo.ru/ff0b02b4
29 [[loaroToBka K KOHTPOJIBHOU paboOTeE MO TeMe 1 bubnuoreka [IOK
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No Tema ypoka KonnuectBo vacos Jara DNEeKTPOHHBIE
n/n Bcero| Kontponbneie | Ilpaktnueckue | H3y4CHUS HppoBbIe
paboThI padoTHI oOpa3oBaTenbHbIC
pecypcel
"Mexaunueckoe aBrmxeHue. Bzaumopaencraue ten" https://m.edsoo.ru/ff0b0408
30 |KontposbHas paboTa 1o Teme "MexaHu4deckoe 1 1 bubnuoreka [IOK
nBmkenne. Bzanmoneiicteue tea'” https://m.edsoo.ru/ffOb06ec
31 |[Mmmynbc Tena. UMmmynbe cuiibl. 3aKOH COXpaHEHUS 1 bubnuoreka [IOK
UMIIyIIbca. YIPYroe u Heylnpyroe B3auMoIecTBUE https://m.edsoo.ru/ffOb07fa
32 |PemeHue 3a7a4u 1O TeMe «3aKOH COXpaHEeHUs ummynabca» 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOb096c
33  |VYpok-koHpepeHius «PeakTuBHOE NBMKEHUE B IPUPOJIC 1 1
U TEXHUKE»
34 |Mexanudeckas paboTa U MOIIHOCTh 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOb0a84
35 [Pabora ¢ cusoi, CHIION YIPYrOCTH U CHIIOHN TpEHHS. 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOb0db8
36 |Jlabopatopnas pabora «OnpeaeneHue paboThl CUIIbI 1 1
TPEHUS [IPU PAaBHOMEPHOM JIBUKEHUU Tela 110
TOPU30HTAIBHON MOBEPXHOCTH»
37 |Cs3b, sHeprus u pabota. [loreHnmansHas sHeprus 1
38 |Kunermueckas sHeprusi. Teopema 0 KWHETHUUYECKOM 1 bubnuoreka [IOK
SHEPTUn https://m.edsoo.ru/ff0b0c32
39 [3aKkoH cOXpaHEHUS PHEPTrUU B MEXaHUKE 1
40 |JIaGopartopHas pabora «l3ydeHne 3akoHa COXpaHEHUS 1 1 bubnuoreka [IOK
SHEPTUN» https://m.edsoo.ru/ffObl12fe
41 [KonebarenbHOE IBUKEHUE U €T0 XapaKTEPUCTHUKU 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0b1858
42  [3aryxatouiue kojeOaHus. BeIHYXIeHHbIe KoJeOaHMs. 1 bubnuoreka [IOK
Pe3onanc https.//m.edsoo.ru/ff0b20f0
43 MateMaTHuecKue 1 MpyKUHHbIE MasSTHUKU 1
44 |Ypok-uccienoBaHue «3aBUCHMOCTh Mepuojia konebanuit | 1 1 bubmoreka [IOK
OT KE€CTKOCTHU MPYKUHBI U MacChl Tpy3a» https://m.edsoo.ru/ff0b197a
45  [[IpeBpamieHne YHEPTUU IPU MEXaHUYECKHX KOJICOaHUIX 1
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No Tema ypoka KonnuectBo vacos Jara DNEeKTPOHHBIE
n/n Bcero| Kontponbneie | Ilpaktnueckue | H3y4CHUS HppoBbIe
paboThI padoTHI oOpa3oBaTenbHbIC
pecypchl

46  |JIabopatopHas pabora «OmnpeneneHne 4acToThl U 1 1 bubnuoreka [IOK
nepro/ia KojiebaHui Npy>KHHHOTO MasTHUKa» https://m.edsoo.ru/ffOblaec

47 |JlaboparopHas pabora «IIpoBepka HE3aBUCUMOCTH 1 1 bubnuoreka [IOK
neproja KoJieOaHuii Harpy3KH, MOIBEIIEHHOTO K HUTH, https://m.edsoo.ru/ffOb197a
OT Macchl rpys3a»

48 |Mexannueckue BoHbI. CBOMCTBA MEXaHMYECKHUX BOJIH. 1 bubmoreka [JOK
[TponosibHBIE U TIOTIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe

49  |Ypok-koHbpepeHnus "MexaHu4eCKUe BOJIHBI B TBEPIOM 1 1
tene. CelicMUUecKue BOJIHBI"

50 [3Byk. PacmpocTpaneHue u oTpaxkeHHe 3ByKa 1

51 |VYpok-uccnenosanue "HabOnronenne 3aBUCUMOCTH 1 1
BBICOTHI 3ByKa OT 4aCTOTHI"

52 |[['pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKUN 1
pe30HaHC

53 |VYpok-koH(pepeHIus «YIbTpa3ByK U HH(PaA3BYK B 1 1 bubnuoreka [IOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ffOb23ca

54  [[loaroToBKa K KOHTPOJIBHOU paboTe Mo Teme "3aKOHBI 1 bubnuoreka [IOK
coxpaHeHus. MexaHu4yeckue kojeOaHusl U BOJIHBI" https://m.edsoo.ru/ff0b25f0

55 |KontponbHas paboTa 1o Teme "3aKkoHbl COXpaHEHHUS. 1 1
MexaHnuecKkue KoyieOaHus: 1 BOJTHBI

56 [DneKTpoMarHUTHOE MoJje. DIEKTPOMAarHUTHbIE BOJTHBI 1 bubnuoreka [IOK

https://m.edsoo.ru/ffOb2abe

57 |CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH 1

58 |Ypok-koH(pepenuus "llkana sneKTpOMarHUTHBIX BOJIH. 1 1 bubnuoreka [IOK
Vcnionb30BaHKE ANIEKTPOMATHUTHBIX BOJH JJIsI COTOBOM https://m.edsoo.ru/ffOb2fe6
CBSI3U"

59  |Ypok-uccienoBanue "M3yueHue cBONCTB 1 1 bubnuoreka [IOK
AIIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0O MECTHOTO https://m.edsoo.ru/ffOb2c6c
tenedoHa”

60 [Pemenue 3a7a4 1o ONpeeNeHUIO YaCTOThI U JUTUHBI 1
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No Tema ypoka KonnuectBo vacos Jara DNEeKTPOHHBIE
n/n Bcero| Kontponbneie | Ilpaktnueckue | H3y4CHUS HppoBbIe
paboThI padoTHI oOpa3oBaTenbHbIC
pecypchl
AIIEKTPOMArHUTHON BOJIHBI
61 [DnexTpomarHuTHas npupoja ceera. CKOpocTh CBETa. 1 bubnuoreka [IOK
BoHOBEIE CBOICTBA cBETa https.//m.edsoo.ru/ff0b31d0
62 |Mcrounuku cBeta. [IpsmonuHeiiHOe pacpocTpaHeHe 1 bubnuoreka [IOK
ceta. 3armenust Connna u JIyHsl https://m.edsoo.ru/ff0b3658
63 [3akoH oTpakeHMs cBeTa. 3epkaia. Pemenue 3a1auu mo 1 bubnuoreka [IOK
IPUMEHEHHIO 3aKOHa 00 OTPaXXEHUHU CBETa https://m.edsoo.ru/ff0b38c4
64 ([IpenomieHue cBeTa. 3aKOH MPEIOMIICHUS CBETa 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOb3aea
65 [[losHOE HMcCIeOBaHUE OTPAXKEHUS CBETA. 1 bubnuoreka [IOK
Vcrnonb30BaHKE TOJTHOTO BHYTPEHHETO OTPaKEHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKHX CBETOBOJAX
66 |Jlabopatopnas pabora "HccienoBanue n3MeHEHHs yriia 1 1
MPEJIOMJICHHUSI CBETOBOTO JIyya OT yIJia MaJeHHus Ha
rpaHuIle "BO3IyX-CTEKIO""
67 |Ypok-koHpepeHius "Vcmonp30BaHUE TTOTHOTO 1 1
BHYTPEHHET0 OTPa’KEHUSI: CBETOBO/IHI,
ONTUKOBOJIOKOHHAS CBSI3b"
68 |JIuuzel. OnTHYECKas CHIIa JINH3 1 bubmoreka [JOK
https.//m.edsoo.ru/ffOb3f2c
69 [[locTpoenue n300paKeHU B JIMH3AX 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOb444a
70 |Jlabopatopnas padora "Omnpenenenue GOKYCHOTO 1 1 bubnuoreka [IOK
paccTOsIHUS M ONITUYECKON CHIIBI cOOMparoIei JINH3bI" https://m.edsoo.ru/ff0b4206
71 |VYpok-koHdpepeHnius "OnTuueckue TMH30BbIE TPUOOPHI" 1 1 bubmoreka [JOK
https://m.edsoo.ru/ffOcOar’e
72 |[ma3 kak onTHYeCKast CUCTeMa. 3peHue 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0b4684
73 |VYpok-koHpepenius " Jledexrs 3penus. Kak coxpanuthb 1 1
3peHue"
74  |Paznoxxenue Oenoro cBera B criekrpe. OnbiTel HetoToHa. | 1 bubnuoreka [IOK
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No Tema ypoka KonnuectBo vacos Jara DNEeKTPOHHBIE
n/n Bcero| Kontponbneie | Ilpaktnueckue | H3y4CHUS HppoBbIe
paboThI padoTHI oOpa3oBaTenbHbIC
pecypcel
CrnoxeHue criekTpalbHBIX 1IBeTOB. /lucnepcus cBera https://m.edsoo.ru/ff0c0f4c
75 |JlaGopatopHas padora "ONBITHI 10 PA3IOKEHHUIO OETIOTO 1 1 bubnuoreka [IOK
CBETa B CIIEKTPE U BOCIPUATHIO IIBETA MIPEIMETOB MPHU UX https://m.edsoo.ru/ffOcOe2a
HaOII0IEHUH Yepe3 1IBETOBbIE (DMIIBTPHI"
76 |Ypok-mpakTukyM “"BosiHOBBIE CBOIICTBa CBETa: 1 1
aucriepcust, MHTepdepeHuns u audpaxkuus”
77 |OneiTel Pesepdopaa u miianeTapHasi MOEIb aToMa 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOc12a8
78 [[loctynarsl bopa. Mozens atroma bopa 1
79 |McnyckaHue U COTPYIHHYECTBO aroMa cBeTa. KBaHTHI. 1 bubnuoreka [IOK
JluHelyarele CEKTPBI https://m.edsoo.ru/ff0cl144c
80 |Ypok-mpaktukym "HabnroneHue criekTpoB UCIyCKaHUS" 1 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c1550
81 |PagmMoakTHBHOCTH U €€ BHUIBI 1 bubmoreka [JOK
https://m.edsoo.ru/ff0c1672
82 |Crpoenue aromHOrO sifipa. Hykinonnas monens 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOc18ac
83 |PagmoaxruBHBIE ABIeHUS. 30TOIIBI 1 bubmoreka [JOK
https://m.edsoo.ru/ffOclal4
84 |Pemenue 3agaun 1o teme: "PaguoakTUBHBIE IBICHUS" 1 bubmoreka [JOK
https://m.edsoo.ru/ffOclb4a
85 |[lepuox momypacnanaa 1
86 |Ypok-koH(pepeHuus "PaguoakTUBHBIEC U3TyUEHHS B 1 1 bubnuoreka [IOK
pUpO/Iie, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 |Slnepubie cocTosiHUS. 3aKOHBI COXpaHeHus 3apsiioBoron | 1 bubnuoreka [IOK
MAacCOBOI'0 HACEJICHUS https://m.edsoo.ru/ffOc1c58
88 [DHeprus cBsA3u aTOMHBIX siaep. TpaHcnopt, Tpancnopru | 1 bubnuoreka [IOK
SHEPIus https://m.edsoo.ru/ffOcld7a
89 |Pemenue 3amauu o Teme " SaepHbie cOCTOSTHUS 1
90 |Peakuuu cuHTe3a U AeJeHUA Aaep. ICTOUHUKH SHEprUH 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

No Tema ypoka KonnuectBo vacos Jara DNEeKTPOHHBIE
n/n Bcero| Kontponbneie | Ilpaktnueckue | H3y4CHUS HppoBbIe
paboThI padoTHI oOpa3oBaTenbHbIC
pecypcel
Connua u 3BE311 https.//m.edsoo.ru/ff0c1e88

91 |Ypok-koH(pepeHuus "“SnepHas snepreTuka. JlecTBus 1 1
PaIMOaKTHBHBIX M3ITyYE€HHI Ha KHBBIE OPraHU3MBI"

92 |[[ToaroToBka K KOHTPOJIBHOU paboOTeE MO TeMe 1 bubnuoreka [IOK
"DIeKTpOMarHUTHOE TOoJje. DIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTOBbIE sIBIEHUS"

93 |KontposbHas paboTa 1o Teme "DIeKTPOMarHUTHOE 1 1
noJie. DIeKTPOMAarHUTHbIE BOJIHBI. KBaHTOBBIE SIBIEHUS"

94  [[loBTOpenue, o6o0menue. JlabopatopHsie paboThI 1O 1 1 bubnuoreka [IOK
Kypcy «B3anmojeicTBue Ten» https://m.edsoo.ru/ff0c245a

95 [[loBTOpenue, o6oOmeHue. Pemenne pacueTHbIX U 1 bubnuoreka [IOK
KaueCTBEHHBIX 3aJ1ad 10 TeMe «ernoBbie MPoIecChl» https://m.edsoo.ru/ff0c2572

96 ([[loBTOpeHue, o0o0meHue. Penenne pacueTHbIX U 1 bubnuoreka [IOK
Ka4eCTBEHHBIX 3a1a4 1o Teme «KIIJ[ TermoBeIx https:.//m.edsoo.ru/ff0c2a22
JIBUTaTenei»

97 [[loBTOpenue, o0o0meHue. Pernenne pacueTHbIX U 1 bubnuoreka [IOK
KaueCTBEHHBIX 3a1a4 1o TeMe «KIIJl anekTpoycTaHOBOK. https://m.edsoo.ru/ff0c2b30

98 [[loBTOpenue, o6o0menue. JlabopatopHsie paboThI 1O 1 1 bubnuoreka [IOK
Kypcy «CBETOBBIE SIBJICHUS» https://m.edsoo.ru/ff0c2c52

99 [[loBTOpenue, o6oOmmenue. Pabora ¢ Tekctamu o Teme 1 bubnuoreka [IOK
"3aKOHBI COXpaHEHHUsI B MEXaHUKE" https://m.edsoo.ru/ffOc2d6a

100 [[ToBropenue, o606meHue. PaboTta ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"KomebaHus U BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [[ToBropenue, 0606meHue. Pabota ¢ TekcTamu 1o TeMe 1 bubnuoreka [IOK
"CBeTOBBIC SBIICHUS" https://m.edsoo.ru/ff0c3044

102 [[ToBropenue, 0606meHue. Pabota ¢ TekcTamu 1o Teme 1
"KBanToBas u sipepHas ¢puzuka"

OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

MPOBEPSEMBIE IPEJIMETHBIE PE3YJIBTATbI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM MPOT'PAMMBI OCHOBHOT'O OBIIET'O OEPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yabTrara

11

IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI OCBOEHHS IPOrPaAMMBbI OCHOBHOT'O
o0mero oopa3oBaHust

HCIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

IIPOSABIIATE SBJICHUS 110 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIE€MOHCTPUPYS JaHHBIA KOHKPETHBIN ()eHOMEH

1.3

pacrio3HaBaTh U3y4aeMble (PU3UUECKUE OOBEKTH B OKPYXKAIOIEM MHUpPE, B TOM YHCIIE
BKJIFOUaTh (hpu3nyecKkue sBICHHUS B MPUPOJE, IPU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO
3aady B y4eOHyI0, Ipeyiararb OCHOBHBIE CBO¥CTBa (IpU3HAKH) (U3UUECKUX
MIPOSIBIICHUN

14

ONMCHIBATh M3y4YEHHBIE CBOMCTBA Tel M (PU3MYECKHX SBICHHM, UCIONb3Yyd QUTYPY,
IpU ONMHMCAHUU TMPABHIBHO TPAKTOBAaTh (PM3UUECKUN CMBICI, YUUTHIBATh BEIMUYHUHY,
UX OINUCAHHE M, HApUMep, GU3NYECKYIO BEIWYHHY, HAXOIUTh (HOPMYIy, CBSI3bIBAs
JaHHYIO (DU3UYECKYI0 BEIMYMHY C JIPYTUMH BEIHYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCHUMBIX (PU3NYECKHX BEIIMYHH.

15

oxapaKTepI/ByﬁTe CBOMCTBa Te€II, (bI/IBI/ILIeCKI/IX SIBIICHUH U mpouecCCoB, HCIOJIb3Yyd
HU3Y4YCHHBIC 3aKOHBI, MIPpHUAaB 3TOMY CJIIOBECHYIO (bOpMyJ'II/IpOBKy 3aKOHa M 3altucaB €Iro
MAaTCMaTU4YCCKOC BBIPAKCHUC.

1.6

OOBSICHATh (U3MYECKHUE SIBICHHUS, MPOIECCHl M CBOWCTBA TeJl, B TOM 4YHCIE U B
JecaTu CITyqasx MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHHS U3 1 — 2 TOTHYECKUX 1IaroB C
omopo Ha 1 — 2 wu3yyaemMblXx (QU3MUECKUX SBICHUHA (U3NYECKOTO 3aKOHA,
(U3MYEeCKOro 3aKOHA UM 3aKOHOMEPHOCTH.

1.7

pemuTh pacuéTHble 3a7aud B 1 — 2, mcnomnb3ys 3akOHbI U (OPMYIbI, CBS3bIBas
¢u3nyeckre BEIMUYMHBI. HAa OCHOBE aHAIM3a YCIOBHH 3aJayd 3alUCBIBATh KPaTKoe
yClOBUE, TOJACTaBIsAs GUIrypHYIo ¢GuUrypy B GOpMydy M TNPOBOJUTH pPacyEThl,
HaXOJWTh CIPAaBOYHBbIE [aHHbIE, HEOOXOAMMBIE Ui pELIeHUs 3ajad, OIICHHUBATh
PeaTMCTUYHOCTD MOMYYeHHOU (pru3nuecKoit popmbl

1.8

BBISABJIATDH HpO6J'IeMLI, KOTOPBIC MOKHO PCHINUTL C ITOMOIIBIO (bI/IBI/ILIeCKI/IX METOH0B, B
OIIMCAHMHU MCCIICAOBaHUI npempiaratb MmMpoBEPACMOC IMPECAIIOJIOKCHUC (FI/IHOTC3Y),
Ha6J'IIO,Z[aTL U UHTCPIIPETUPOBATH l'IOJ'IyLIeHHHﬁ pe3yiibTar, HAXOAUThH OIINOKH B xXoae
OKCIICPUMCHTA, ACIaTh BBIBOABI 11O €0 PE3yjibTaTaM

1.9

[IpoBenenue ompiTa M0 HAOMIONEHUIO 32 (U3MUECKUMHU BO3ACHCTBUAMH WM
¢u3nyeckuMU CBOMCTBaMM Tel. (QOpMylIa MpOBEPSEMbIX MOJUTHKOB, CcOOp
YCTAHOBKM U3 MpeUlaraeMoro oO0OpylIOBaHMs, 3alMChIBaTh XOJ ONBITa H
(bopMyIHpOBaTh BBIBOJIBI

1.10

[IpoBecT HEMOCPEACTBEHHbIE HM3MEpPEHHs] C HCIOJb30BAHUEM CTaHAAPTHBIX H
U(pPOBEIX TPUOOPOB, 3aUKCUPOBAB cpabaTbIBaHUE MPUOOPOB C YUETOM 33aHHOM




Kon
NpoBepPsieMOro
pe3yabTrara

IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI OCBOEHHS IPOrPaAMMBbI OCHOBHOT'O
o0mero oopa3oBaHust

a0COJIIOTHOM MOTPELTHOCTH U3MEPEHU.

111

MPpOBOAUTH UCCICAOBAHUC B 3aBUCUMOCTHU OT OJHOM (bHBH“ICCKOfI MCPBI OT APYyroro €
HCIIOJIb30BAHUCM TIPAMBIX HBMCPCHHﬁ, y4aCTBOBATHL B IUIAHUPOBAHUHN y‘{e6HLIX
HCCIIEIOBaHUH, CO6I/IpaTL WU BBIHIOJHATL U3MCPCHUA, CICIUTL 3a HNPCAJIOKCHHBIM
I1JIaHOM, (bI/IKCI/IpOBaTL IMOJIYYCHHBIC PE3YJIbTATbl B 3aBUCHUMOCTH OT (bHBH“ICCKOfI
BCIIMYMHBI B BHAC IMPCIIJIOKCHHBIX Ta6J'II/II_[ n Fpa(bI/IKOB, A€JaTb BBIBOJBI IIO
pe3yjibTaTtaM UCCICAOBAHUS.

112

HpOBe,Z[eHI/Ie AOIMMOJIHUTCIIBHBIX  U3MCP €HUU (bI/IBI/ILIeCKI/IX pasMEpoB, CICAYy:A
np €IJI0KEHHOU HHCTPYKIIHU. npu BBIIIOJTHCHHUH HU3MEp €HUU HBMCPHﬁTe
SKCIICPUMCHTAJIbHYIO HaCTpOﬁKy n y‘iHTLIBafITe 3HAUCHHE UCKOM MCPBI.

1.13

coOmomaTh TMpaBWJa TEXHUKH OE30MacHOCTH TpU paboTe ¢ J1abopaTopHBIM
obopynoBaHueM

1.14

BBIABUTH MIPUHIHAIIBI JIeNCTBUS HpI/I60pOB n TCXHHUYCCKHUX YCTpOﬁCTB )
OXapaKTCPU30BaTh MPHUHIHUIIBI JIeNCTBUS HU3Y4YCHHBIX HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB C IIOMOIIIBIO UX OIMMCAaHUA, UCITIOJIb3YyAd 3HAHUA O (bI/I3I/ILIeCKI/IX CBOMCTBAX U
obecreueHUU (bI/I3I/ILIeCKI/IX 3aKOHOB U 3aKOHOMCPHOCTH.

1.15

NPUBOIUTE TNpHUMEPbl (HaXOAWTh WHPOPMAIMIO O MpHUMEpax) IMPAKTHIECKOTO
UCMOJb30BaHUS (U3UUECKUX 3HAHUM B TOBCEIHEBHOM KHM3HM I 00ecreyeHHs
OezomacHocTd Tpu  pabore ¢ TpubOpaMM W TEXHUYECKUMH YCTPOWCTBaMH,
COXpPaHEHHUs 3[0pOBbSI M COONIONCHHMS HOPM DOKOJIOTMUYECKOTO TIOBEJCHUS B

OKpYKaroIei cpeze.

1.16

HU3YYUTHb BLI60p HCTOYHUKOB HH(bOpMElI.[PIPI B CCTH I/IHTepHeT B COOTBCTCTBHUHU C
3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC HWMCHOIIUXCA 3HAaHUN U MeToja
CpaBHCHHA Pa3JIMYHBIX HCTOYHHKOB Hpe[[HO‘{THTeHLHOﬁ HH(bOpMElI.[PIPI, KOTOpas
SABIIACTCA HpOTHBOquHBOﬁ

WJIA MOXKET OBITh HCHOCTOBepHOﬁ

117

UCIOJIb30BATh MPH BBIMOJHEHUH YUEOHBIX 3aaHUi HAyYHO-TIOMYIISAPHYIO JINTEPATYpy
¢du3nyeckoe cojaep)kaHue, CIpaBOYHbIE MaTepHalibl, ceTeBble pecypchl MHTepHeTa,
BJaJeTh NpuéMaMHu KOHCHEKTHPOBAHHUS TEKCTa, KOHBEPTUPOBATh MHPOPMALHUIO U3
OJIHO} 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO34aBaTb KpaTKUEC IMMMUCBMCHHBIC H YCTAapCBIIUC COO6H.IGHI/I${ Ha OCHOBE 2-3 HCTOYHHKOB
I/IH(i)OpMa]_II/II/I (1)1/131/1‘-1601(01"0 COACpKaHUA, B TOM YUCIIC HY6J'II/I'-IHO JACJIaTb KPATKUEC COO6H.IGHI/I${ (0]
0€e30I1aCHOCTH MPOCKTOB HJIM HAYYHBIX I/ICCJ'IG,I(OB&HI/Iﬁ, Opu S5TOM TIpPaMOTHO HMCIIOJIb30BATh
H3y‘-IeHHI:II>i TIOHSATHBIN aHHapaTHI:Iﬁ afrmapar (1)1/131/IKI/I, COHpOBO)KI(aIOH.IHﬁCfI BBICTYIINICHUEM

OpEe3CHTaln

1.19

IOpU BBIIIOJTHCHHUH IIPOCKTOB MW HMCCICAOBAHUAX IMPOCUUTHIBATH 0053aHHOCTH B rpynmne B
COOTBETCTBUH C ITOCTABJICHHBIMU 3aJa4aMH, KOHTPOJIHUPOBATH BBINOJIHCHUC IIJIAHOB ,HeﬁCTBHﬁ,
aJICKBATHO OLCHUBATDh Macmrab BKIazaa B JACATCIIbHOCTDb TpyHIibl, BBICTpAauBAaTh
KOMMYHUKAaTHUBHOC BSaHMOﬂeﬁCTBHe, CJICAUTb 3a MHCHUEM OKPYXXArOIIHUX

8 KJIACC




Kon
NPOBEPSIEMOT0
pe3yiabTrara

11

IIpoBepsieMble NpeaMeTHBIE Pe3yJbTATHI 0CBOEHUS NPOrPAMMBbI OCHOBHOIO 001LIEro
o0pa3oBaHus

HCIIOJIb30BATh ITOHATHUA

12

MIPOSIBJIATH SIBICHHUS 11O ONMHACAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPHPYS
TTAHHBIH KOHKPETHEIH (eHoMeH

13

pacro3HaBaTh HM3ydaeMbie (hH3WYeCKAE OOBEKTHI B OKPY)KAIOMIEM MHUpPE, B TOM YHCIE BKIIOYATH
¢u3nUeckue sBICHUS B TpPUPOAE, NPH ITOM MEPEBONUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
mpe/yiarath OCHOBHBIE CBOMCTBA (MPHU3HAKH) (HDU3HUSCKUX HPOSIBICHHIA

14

OIMCHIBATh U3y9aeMbIC CBOMCTBA Tl U (PU3UUCCKUX SIBICHUN, UCIONB3Ys (PU3NICCKUC BEIINIHHEI,
MIpU OMHCAHUM TMPABHIBHO TPAKTOBATh (DU3UYECKUH CMBICI, YYUTHIBATH BEMUYMHY, BKIIOYATH W
BKITIOYaTh (PH3MUYCCKYIO BEIMUHHY, HAXOOUTH (DOPMYITY, CBS3BIBAS NAHHYIO (PH3HUYECKYIO BEIUUNHY
C IpYTHMU BETUYNHAMH, CTPOUTD TpaUKH N3ydaeMBIX 3aBUCUMOCTEH (PH3MUECKON BEITNIHHEL.

15

OX&paKTepI/I?;yf/iTe CBOICTBa TCI, (1)H3H‘IGCKI/IX SIBICHUN U IpoucCCoB, HUCIOIBb3YA H3YYCHHBIC
3aKOHbI, MpUJaB 3TOMY CJIIOBECHYIO (1)OpMYJ'II/IpOBKy 3dKOHAa M 3alluCaB €ro MaTreMaTH4YCCKOC
BBIPAKCHUC.

16

00BSCHUTD (1)1/131/1'—1601(1/16 IpouecCol MU CBOICTBa TCJI, B TOM 4YHCIC W B J[JCCATH Cliy4dasaX
IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABUTH NPUYMHHO-CICACTBCHHBIC CBs3U, ITOCTPOMUTH
o0bsicHeHne u3 1 — 2 JOoru4yecKux IMIaroB ¢ IIOMOIIBIO 1-2 HN3YyYCHHBIX CBOICTB (1)H3H‘ICCKI/IX,
(1)H31/I‘IGCKI/IX 3aKOHOB HJIN SaKOHOMepHOCTeﬁ.

17

pEeIINTh pacu€THBIC 3aJaud B 2-3, WCIONB3yS 3aKOHBI W (DOpMYINBI, CBS3BIBAasl (BUIUICCKHUE
M3MEpCHUS: Ha OCHOBE aHAJIM3a YCIOBHH 3a/1a4y 3allMCHIBAaTh KPATKOE YCIOBHE, BBISBIATE NE(MUITHT
MAHHBIX JUIS PEIIeHHs 3alad, BBIOOPKH 3aKOHOB M (OpMYIN, HEOOXOOMMBIX Ui €€ PElICHU,
MIPOBECTH PACYETHI M COMOCTABHUTH MONYYCHHOE 3HAYCHUE (PU3MUCCKOW BETHIHHBI C U3BECTHBIMH
JTAHHBIMH

18

BLISABIIATH HpO6J'IeMI)I, KOTOPBI€C MOXHO PCHINTL C IMOMOIIBIO (1)H3H‘IGCKI/IX MCTOJOB, C IIOMOIIBIO
OIIUCBIBAIOIINX HUCCIEN0BaHUM , npeajiaratrb MIPOBEPSEMBIC OpEAIOIOXKCHHA, OLCHUBATDh
NpaBHUJIBHOCTD MMOpAAKa IPOBCACHUA NCCICAOBAHUA, ACJIaTh BHIBOABI

19

[IpoBomuTh OMBITEI TO HAOMIOACHWIO 32 (U3UICCKUMH BO3ACHCTBUSAMH HIH (PU3MYCCKIMHU
CBOMCTBaMHU Tel. (hopMyna MPOBEPSIEMBIX KaHIUAATOB, COOMPATH YCTAHOBKY U3 MPEIIOKESHHOTO
000pYIOBaHMUS, OIIMCHIBATH X0 OIBITA ¥ (POPMYITHPOBATEH BHIBOIBI

1.10

HpOBO,E[I/ITe OpsAMbIC H3MCPCHUA C HCIOJIB30BAHHUEM CTAaHIJAPTHBIX HpI/I60pOB u (1)H31/I‘IGCKI/IX
BCJIMYMH, COIOCTaBJIANTE PE3YIBTATHL 1/13MepeH1/1171 C y4€TOM 3aJlaHHOMN a0COIIIOTHOI IOrperHOCTU
JaTYHKa.

111

OpOBOAWUTL HCCICAOBAHHEC B 3aBUCUMOCTH OT OTHOM (1)H31/I‘ICCKOI>1 MCpBI OT JApyroro ¢
HCIOJIB30BAaHUEM  IIPSAIMBIX 1/13MepeH1/1171: IJIAaHUPOBAaTb HCCICOAOBAHUC, CO6I/IpaTI) JaHHBIC M
OpOBOAWUTDH U3MCPCHHU, CICAOBATH MPCATIOKCHHOMY IJIaHY, (1)I/IKCI/IpOBaTI) PE3YIbTATHI, TOJTYYCHHBIC
B 3aBUCUMOCTH OT BUACO Ta6J'II/I]_I nu I‘pa(i)I/IKOB, JACJIaTb BBIBOABI IO PE3YJIbTaTaM UCCIICIOBAHUA.

112

OpOBOAWUTDH JOIOJIHUTCIIBHBIC H3MCPCHHUA (1)H3H‘IGCKI/IX Pa3MEpoB. IUIAHUPOBATh HU3MEPECHUI,
CO6I/IpaTI) OKCIICPUMCHTAJIbHBIC YCTAHOBKH, CJICOAOBATH Hpe,I[J'IO)KeHHOﬁ HHCTPYKIOHUHU W COXPAHATH
SHAUYCHUC U3MCPCHU .

113

COONIONATH MPaBHJIa TEXHUKH 0E30ITaCHOCTH MpH padoTe ¢ 1a00opaTopHBIM 000pyIOBaHHEM




Kon

IIpoBepsieMble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHUS POrPAMMbI OCHOBHOI'0 001LIero

NPOBEPSIEMOro e
pe3yabTrara
OXapaKTCPpHU30BaATb ITPHUHIIUIIbL ,HeﬁCTBHﬂ HN3y4aCMbIX HpI/I60pOB 1 TCXHHYCCKUX YCTpOﬁCTB C OHOpOﬁ
1.14 Ha HUX OINHUCAHUEC, HCIOIbB3yd 3HAHUA O CBOMCTBaxX (1)H31/I‘IGCKI/IX HpOfIBJ'IeHI/Iﬁ u (1)H31/I‘IGCKI/IX
MMPOSABJICHUAX.
pacCriodHaBaTb MPOCTBIC TEXHUYCCKHE YCTpOﬁCTBa 1 HU3MCPHUTCIIBHBIC HpI/I60pI>I I7o CXeMaM H
1.15 CXEMATUUYCCKUM PHCYHKaM, COCTABJIATH IJICKTPUYCCKHUEC CXCMBbI ueneﬁ C IOCICOOBATCIBHBIMH H
' mapauiCJIbHbBIMU COCOAWMHCHUAMH DOJIIEMCHTOB, pa3iidaTb YCJIOBHBIC 0003HAYEHHUS DIIEMEHTOB
QJICKTPUYICCKUX ueneﬁ.
MPUBOMUTH MpPUMEPhl (HAXOAUTh HH(OPMAIMIO O MPHUMEPax) MPAKTUIECKOTO HCHOMb30BAHMUS
116 (U3HYECKUX 3HAHWW B TIOBCEAHEBHOM KHM3HH i1 OOecriedeHHs Oe30MacHOCTH IMpH pabore ¢
' an60paMH n TEXHUYCCKUMHU YCTpOﬁCTBaMH, COXpaHCHHA 30pOBbA U CO6J'IIO,I(€HI/I${ HOpM
SKOJIOTMYECKOr0 TTOBEICHUS B OKPYKAIOLIEH Cpefie.
OpPOBECTH TIOUCK (1)1/131/1‘1601(01"0 COACPIKaAaHUA I/IH(i)OpMa]_II/II/I B CCTHU I/IHTepHeT Ha OCHOBC
1.17 CyHIE€CTBYHOIINX 3HAaHUA W HCIIOIb30BaTh JOIIOJIHUTCIBHBIC HWCTOYHHKHU aJ'II:TepHaTHBHOﬁ
HH(pOPMAIIIH, KOTOPas SIBISECTCS MPOTUBOPESUNBON HITH MOXKET OBITH HEIOCTOBEPHOM.
WCTIONB30BaTh MPU BBITIOIHEHNH YUeOHBIX 3aJaHUi HaydIHO-TIOMYIISPHYIO JIUTEpaTypy (pH3NIecKoro
1.18 CcolepXKaHUs, CHpPAaBOYHBIE MaTepHanbl, pecypcbl ceTh VHTepHeT; BlafeTh NpUEMaMH
KOHCIICKTUPOBAHUA TECKCTA, KOHBEPTUPOBATH I/IH(i)OpMa]_II/IIO n3 O,E(HOﬁ CHUCTCEMbI 3HAKOB B IPYT'YIO
CO3/1aBaThb COOCTBEHHBIE TUCEMEHHEIE U KpaTKHUE€ YyCTHBIC COO6]J.IGHI/I${, 00MEHUBAsICH HH(i)OpMa].IHeﬁ
1.19 N3 HECKOJBbKHX HCTOYHHKOB (1)1/131/1‘1601(01"0 COACPKaHHMA, B TOM YUCIIC PE3YJIbTATOB HpOeKTHOﬁ niIn
. I/ICCJIG,E(OB&TGJII)CKOﬁ ACATCIIbBHOCTH, IIPU IOTOM TI'PAMOTHO HCIIOJIb30BATH H3y‘IeHHI:II>i HOHSITHBIN
aHHapaTHI:Iﬁ KypcC (1)1/131/IKI/I, YTO CONPOBOKAACTCS BBICTYIIJICHUCM npeseHTauHeﬁ
IpU BBITTOJIHEHUHW ITPOCKTOB W AHAJIUTUYCCKUX I/ICCJ'IG,E(OB&HI/Iﬁ (1)I/IKCI/IpOBaTI> 0053aHHOCTH B rpynme
1.20 B COOTBETCTBHUH C MOCTABJIICHHBIMHU 3aJa4aMU, KOHTPOJIUPOBATH BBIMMOJHCHUE IIJIAHOBBIX ,HeﬁCTBHﬁ
. U KOPPCKTHPOBATH HX, AACKBATHO OLCHHMBATHL BKJIAaA B ACATCIBHOCTH TI'PYIIIIbI, BBICTPAHWBATH
KOMMYHUKAaTHUBHOC BSaHMOﬂeﬁCTBHe, MOCTOAHHO MOAACPKNBATH paspClIaTh KOH(i)J'II/IKTI)I
9 KJIACC
Kon
IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI OCBOEHHS MPOrPaAMMBbI OCHOBHOT'O
NpoBepPsieMOro
o0miero oopa3oBaHust
pe3yabrara
1.1 HCIOJIBb30BaTh U3YYCHHBIC ITOHATHUA
1.2 OpOosABIATHL ABJICHUA II0 OINHMCAHWUIO HX XapPaKTECPHBIX CBOIMCTB MW Ha OCHOBE OIIBITOB,
' JIEMOHCTPUPYS JaHHBIN KOHKPETHEIH (peHoMeH
pacCrio3HaBaTb U3y4aCMbIC (1)H31/I‘IGCKI/IG 00BLEKTHI B OKpYXaromeM MUpPE, B TOM YHCJIC BKIIIOUATh
13 ¢dusnveckue SIBICHUS B HPUPOJAC, NMPH STOM HEPEBOMUTH MPAKTHUYECKYIO 3a1ady B y4eOHYIO,
mpe/yiarath OCHOBHBIE CBOMCTBA (MPHU3HAKH) (HU3HUCSCKUX HPOSIBICHHIMA
14 OIMUCBbIBATh H3YyYaCMbIC CBOMCTBA Tel H (1)H31/I‘IGCKI/IX ﬂBHeHHﬁ, HCIIOJIb3Yys (1)H31/I‘IGCKI/IG
BCJIMYWHBI, ITIPX ONMCAHUHU ITPABUIIBHO TPAKTOBATH (1)1/131/1‘1601(1/1171 CMBICJI, YUUTBIBATH BCIIMYHHY,




Kon
NpoBepPsieMOro
pe3yabTrara

IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI OCBOEHHS MPOrPaAMMBbI OCHOBHOT'O
o0mero oopa3oBanust

BKITIOYaTh M BKIIIOYaTh (PU3MUECKYIO BEIHYMHY, HAXOOUTH (OPMYIY, CBS3bIBas JAaHHYIO
(U3UYECKYIO BETHYUHY C JPYTUMHU BEIHYHMHAMH, CTPOUTH TPa)UKU N3ydaeMbIX 3aBUCHMOCTEH
(U3NIECKOH BEITHYIHEI.

15

OX&paKTepI/I?;yf/iTe CBOICTBa TCI, (1)H3H‘IGCKI/IX SIBICHUH U IpoueccCCoB, HMCIOIb3Yyd H3YUYCHHBIC
3aKOHBI, IpUAaB 3TOMY CJIOBCCHYIO (1)OpMYJ'II/IpOBKy 3daKOHAa M 3allrucaB €Iro MAaTCMaTH4CCKOC
BBIPAXKCHUC.

16

00BSCHUTD (1)H31/I‘IGCKI/IG IpouecCol " CBOICTBa TCJI, B TOM YHCJIC W B OCCATU ClIydasax
IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISIBUTH IPUUYMHHO-CICACTBECHHBIC CBsI3HU, TIOCTPOUTH
00bsicHeHHe U3 2 — 3 JIOTMYECKHX IIaroB ¢ IIOMOIIBIO HM3YYCHHBIX SIBJICHUH (1)1/131/1‘-1601(01"0,
(1)1/131/1'—1601(01"0 3aKOHAa HUJIM 3aKOHOMEPHOCTH.

17

pemiath pacuérHbie 3ama4u (OMUPAIONIMECS HA OCHOBE 2—3 alNropuTMa), UCIHONb3Ys 3aKOHBI
(bopMyIBl, CBs3bIBas (U3MUECKUE HM3MEPCHHS. HA OCHOBE YCIOBHI aHaiW3a, 3aliChIBATh
KpaTKOE YCIIOBHE, BBIABISITH HEMOCTAIOIINE HIT MTOBTOPSIIOIINECS TaHHBIE, BRIOUPATh 3aKOHBI U
(bopMyITBl, HEOOXOAUMBIC UI PEUICHUS, MPOBOIUTH PACUETHl W OICHWUBATH PEATHUCTUIHOCTH
MOYYCHHBIX 3HAYCHUH (QU3MICCKON (DUTYPEI.

18

BBIABIIATDH HpO6J'IeMI)I, KOTOpBbIE MOXHO PEHINTH C ITOMOIIBIO (1)H31/I‘IGCKI/IX MCTOA0B, C IIOMOIIBIO
OIMUCBhIBAIOIINX I/ICCJ'IG,I[OB&HI/Iﬁ, npeajiaratb IIPOBCPACMBIC TPCAITOIOKCHU, OLICHMBATb
MPaBUWIBHOCTD MOPsAKa MPOBECACHUA UCCIICAOBAHMS , A€JIaTh BBIBOIBI , UHTCPIIPETUPOBATL PE3YIIBTAThI
HUCCIEIOBAHUM U OTbITA.

19

[IpoBeneHme OMBITA MO HAONIOACHUIO (PU3MUESCKOTO BO3NCHCTBHS MIH (PU3NIESCKAX CBOHUCTB TEII:
CaMOCTOSITENIFHO CcOOpaTh YCTAaHOBKY W3 pe3epBHOro Habopa oOOpymoBaHWs, 3amucaTh XOI
OITBITA U €T0 PE3YNIBTaThI, CPOPMYIHPOBATEH BHIBOIHI.

1.10

MPOBOMUTH TPH HEOOXOMUMOCTH TIPOBEHCHUS TNPSAMBIX HM3MEPCHHUH, OMNPENCISITh CpeIHee
3HAYEHHUE U3MepsAeMoi BeanurHbl ((POKYCHOE pacCTOsTHUE COOUPAIOIIEH JTHH3bI), 0OOCHOBBIBATH
MyTh BbIOOpa U3MEpeHuUs (M3MEPUTENHLHOrO Mpubopa)

111

OpOBOAWUTH UCCIICAOBAHUA 3aBUCUMOCTH OT (1)H3H‘IGCKI/IX BCJIMYMH C UCIOJIB30BAHUEM HPAMBIX
1/13MepeH1/1171: IIaHUPOBAaTb HCCIICJOBAHUC, CO6I/IpaTI) JaHHBIC CaMOCTOATCIIbHO, (1)I/IKCI/IpOBaTI)
PE3YIBTATHI, ITOTYUYCHHBIC B 3aBUCUMOCTH OT (1)H3H‘IGCKI/IX BCJIMYMH, B BUAC Ta6J'II/I]_I

nu I‘pa(i)I/IKOB, JACJIaTb BBIBOABI IO PE3YJIbTaTaM UCCIICIOBAHUA.

112

MPOBOANTDH JOMOIHUTEIbHBIC HM3MEPEeHUs (U3WYCCKUX BEIMUYWH. TUTAHUPOBATH H3MEPEHHUS,
cOoOMpaTh SKCIIEPUMEHTABHBIC HACTPOMKHN W BBIMOIHATL H3MEPEHHUS, CIICIOBAThH MPEIOKEHHOMN
WHCTPYKUHMH, HW3MEPITh 3HAUYCHHS W aHAJIW3UPOBAaTh MOINYYEHHBIE PE3YIAbTaThl C YYETOM
3aJJaHHOM MOTPEITHOCTH U3MEPEHUM .

113

COONIONATH MPaBHJIa TEXHUKH 0E30ITaCHOCTH MpHU padoTe ¢ 1a00opaTopHBIM 000pyIOBaHHEM

114

BbIpAXKaTb OCHOBHBIC IPH3HAKKW H3YYaCMbIX (1)H31/I‘IGCKI/IX MOJIENeH: MarepualibHasd TOYKa,
a0COIIIOTHO TBép,I[Oe TECIO0, TOYEYHBIN UCTOYHUK CBCTa, JIy4, TOHKa:dA JIMH3a, [IJIaHCTapHas MOACIIb
aToOMa, HYKJIOHHasg MOACJIIb aTOMHOIO Aapa.

115

OXapaKTECpU30BaTb MPUHIIHUIIBI JercTBUS HN3y4aCMbIX HpI/I60pOB n TCXHUYCCKHX YCTpOﬁCTB C
OHOpOfI Ha HX OINHUCAHHEC, HCIOIb3yd 3HAaHUA O CBOMCTBaX (1)H31/I‘IGCKI/IX HpOfIBJ'IeHI/Iﬁ u
(1)H31/I‘IGCKI/IX MMPOSABJICHUAX.

1.16

HUCIOJIBb30BaTh CXCMbI MW CXEMATHUYCCKUC PHCYHKH H3YUYACMbIX TEXHUYCCKHUX HpI/I60pOB,




Kon
NpoBepPsieMOro
pe3yabTrara

IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI OCBOEHHS MPOrPaAMMBbI OCHOBHOT'O
o0mero oopa3oBanust

HU3MCPUTCIIbHBIX HpI/I60pOB u TEXHOJIIOTHYCCKUX IpouecccoB npu IIOCTAaHOBKEC
y‘Ie6HO'HpaKTI/I'-IeCKI/IX 3a1a4, ONTUYCCKUX CXEM IJIA MTOCTPOCHUS 1/1306pa>1<eH1/1171 B IINIIOCKOCTHBIX
3€pKajlax u co6npa}0mel71 JIMH3C.

117

MPUBOMUTH TPUMEPHI (HAXOMUTh MH(MOPMALHUIO O MPUMEPax) MPAKTHUSCKOTO HCIOIb30BAHHS
($u3NYecKNX 3HAHWK B MMOBCEAHEBHOHM XHM3HH JUISI 00ECIIEUeHUs 0E30MacHOCTH IpH padore ¢
npubopaMH W TEXHHUYECKHIMH YCTPOHCTBAMH, COXPAaHEHHS 3IOPOBbS M COONIOACHUS HOPM
JKOJIOTMYECKOTO MOBENIEHUS B OKPYKaIOILEeH cpefe.

1.18

HCCIIETIOBATh IOUCK ConeprkaHs pu3mdeckoll nHpopManuu B ceTu VHTepHET, CaMOCTOATEITFHO
(opMyITUpYsI TIOMCKOBBIA 3alpoc, HAXOAWUTH IIYTH ONPEIeTeHUS IOCTOBEPHOCTH IOMYICHHOM
WH(POPMAIIH HA OCHOBE CYIIECTBYIONINX 3HAHUN M TOMOMTHUTEIBHBIX HCTOYHIKOB

1.19

WCIONB30BaTh TIPH BBHIMONHEHWW YYEOHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JIATEPATYpPY
(U3NYeCKOro comepykaHus, CIPaBOYHBIC MaTepHajbl, PeCypchl ceTH VHTepHET, BIaneTh
MpUeMaMH KOHCIIEKTHPOBAHUS TEKCTa, KOHBEPTHPOBATh HH(OPMALIUIO M3 OTHOH CHCTEMBI

3HAKOB B JIPyTYIO

1.20

CO31aBaThb COOCTBEHHBIC MHChbMEHHBIE U YCTHBIC COO6H.IGHI/I${ Ha OCHOBC I/IH(i)OpMa]_II/II/I nus3
HCCKOJIBbKHUX HCTOYHHKOB (1)1/131/1‘-1601(01"0 COACPIKaHUA, HY6J'II/I'-IHOFO BBICTYIUICHU A, PE3YJIbTATOB
HpOeKTHOﬁ WIM  HUCCIEN0BaTEIbCKON JACATCIIBHOCTH, IIpU 3TOM TI'PAMOTHO HCIIOJIb30BATh
I/IS}"—IGHHHﬁ TOHSTUNHBIN afnrmapar Hu3y4aeMoro pasacia (1)H31/IKI/I n  COIPOBOXKAATHCA
BBICTYIUICHUEM MMPE3CHTAINH C y‘-IéTOM COOCTBEHHBIX CBCPCTHHKOB.

121

MpU BBITIONIHEHUH IIPOEKTOB M AHAIMTHYCCKUX HCCICIOBAHUN (DUKCHPOBATH OOS3aHHOCTH B
TPYIIIIEe B COOTBETCTBHH C MTOCTABICHHBIMH 3ala4aMy, KOHTPOIHUPOBATh BEIIOIHEHUE TIAHOBBIX
NEWCTBUA M KOPPEKTUPOBATh WX, aJCKBAaTHO OICHWBATh BKIAJ B IEATCIHHOCTH TPYIIIHI,
BBICTPaWBaTh KOMMYHUKAaTHBHOE B3aMMOICHCTBHE, ITIOCTOSHHO MOAICPKUBATE pPa3pelIaTh
KOH(QIJIUKTBHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon Kon
pasgena  3jIeMeHTa

®U3UKA U EE POJIb B TIO3HAHUSAX OKPYXKAIOIIEIO MUPA

IIpoBepsiembIe d1eMeHTHI COTEPKHMOTO

11 ®du3uka — Hayka O npupoae. SBineHus npupoabl. DuU3NYECKHE SBICHUS:
' MEXaHUYECKHE, TEIIJIOBBIE, AIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.
12 dwusnueckue pasmepsl. M3mepenue ¢usndeckux BennmduH. Ousndeckue mpruOOpE.

HOI‘peH.IHOCTI) 1/13MepeH1/1171. MG)K,HYHapO,I(HaFI CHUCTEMA YCTAHOBKH

1.3 ECTeCTBeHHOHay‘IHHﬁ METOA IIO3HAHUI: Ha6J'IIO,I(eHI/Ie, IMOCTaHOBKa HAY4YHOIO




Kon Kon
o | B [IpoBepsieMmbIe d1eMeHTHI COTEPKHMOTO
BOMPOCA, BBIIBIDKCHUE THIIOTE3Bl, OKCIEPUMEHT [0 BHEIIHEH THUIOTE3e,
00BsICHEHHE HAOIOICHUS SIBIICHUS.
14 Omnucanne GU3NIECKOTO BO3NEHCTBUS ¢ TIOMOIIBIO MOJEIIEH
[Mpakruyeckue paboTs:
N3mepeHune paccTossHUM.
15 Uzmepenne oObeMa KUIKOCTH U Tea.
' OmnpenencHre pa3MepoB MaJIEHBKUX TEI.
W3mepenne TeMmepaTypbl HPH MOMOIIM JKHIKOCTHOTO TEPMOMETpa M JaT4HKa
TEeMITEPaTyPbI
ITEPBOHAUYAJIBHBIE CBEJJEHM S O CTPOEHWU BEIIECTBA
21 CrpoeHue BEIIECTB: aTOMbI U MOJEKYJbI, UX pa3Mepbl. OMbIThI, [OKa3bIBAIOLINE
CTpOCHHE 00BEKTa
22 JlBmxeHue yactuil BernecTsa. CBA3b CKOPOCTH JBHIKCHHUS YACTHIL C TEMIIEPATYPOl.
' BpoyHoBckoe nmBmkenue, mudQy3us
23 B3aumoneiicTBre 4aCTHI BEIIECTBA: TPUTSHKCHUE U OTTAIKHBAHUE.
2 ArperaTHpIe COCTOSHHS BEINECTB. COCTaB Ta30B, JKUAKOCTEH W  TBEPIBIX
24 (kpuctammuueckux) Teda. B3auMOCBSI3b MEKIy SIBICHHSIMH BEIICCTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX M UX @TOMHO-MOJIEKY/ISIPHBIM CTPOCHHEM
25 OCo0EeHHOCTH arperaTHbIX YCTPOMCTB BOIBI
[Mpakruyeckue paboTh:
26 OrieHKa uamMeTpa atoMa METoIoM psifioB (¢ ucons3oBanueM pororpaduii).
' OMbITHI 110 HAOTOACHHIO TEIUIOBOrO PACIIMPEHHS Ta3a.
OnbIThl OOHAPYKEHUSI [0 ICWCTBUIO CHIIOBOTO MOJICKYJISIPHOTO MPUTKECHHS
JABMXEHUE 1 BBAHMOI[EIZCTBHE TEJI
31 MexaHunueckoe ABIKeHUE. PaBHOMEpHOE ¥ HEPaBHOMEPHOE JBIKCHUE
3.2 Ckopocts. CpefHsisi CKOPOCTh TPH HEPAaBHOMEPHOM [BIDKCHHH. PacuéT myTtd u
' BPEMEHH JIBHKCHHUS
33 SlpreHre WMHEpIMU. 3aKOH WHEpPHUU. B3aumosieficTBue Ten Kak MPHYHHA
' M3MEHEHUS CKOPOCTH JIBIDKEHHsI Tena. Macca Kak Mepa HHEPTHOCTH Telia
34 [InorHOCTE BemmecTBa. CBsA3b IUIOTHOCTH C COICPIKAHHEM MOJCKYI B EIWHUIIC
' o0beMa BellecTBa
3 35 Cuuta KaK XapaKTepUCTHKA B3aUMOCHCTBHUS Tel
3.6 Cuna ynpyroctu u 3akoH ['yka. VI3MepeH#e CHITbl ¢ ITOMOIIBI0 JUHAMOMETPA
37 SIpnenue TAroTeHus u cuia Tsxkectd. Cuila TSDKECTH Ha JPYruX IuiaHerax. Bec
' tena. HeBecomocTh
38 Cuna tpenus. TpeHUe CKONBKEHHS U TpeHHE HeoKuaanHo. OOydeHne B IPUPOIE U
' TEXHHKE
39 CriokeHHUe CHJT, HAMPABICHHBIX [0 OMHOM NpsiMOii. PaBHOIEHCTBYIOIIAS CHITa
3.10 [pakTrueckue paboTHL:

OrmnpezieneHre CKOPOCTH PABHOMEPHOTO JBIDKECHHsI (IIApUKA B JKHIKOCTH, MOJIEIH
aBToMOOMISL U T. A.). OnpeseneHue cpenHell CKOPOCTH CKOIbKEHHsI OpycKa HITH




Kon Kon
IIpoBepsieMble 3JIeMEHTBHI COAEPKUMOI0
pa3zesna  3jeMeHTa
mapuka IO HAaKIOHHOM  IiiockocTd. OmpeneneHue IIJIOTHOCTH — TBEPIAOTO
tena. OMBITHI, AEMOHCTPHPYIOIINE CHIY Bo3ziekcTBHs (aehopMannu) MpyKHUH OT
npuiiokeHHOU. OTMBITH,  JIEMOHCTPUPYIOILME  3aBUCHUMOCTb  CHJIBI  TPEHHUS
CKOJIBXKEHHUS OT Beca Tela U XapaKTepa COMPUKACaIOIUXCs JINIL
311 dusnveckue SABICHUS B MPUPOIE: IPUMEPHI IBHKEHHUS C Pa3IMYHBIMU CKOPOCTSMU B
' YKUBOW U HEXXHBOM MTPUPOLIE, CHITbI BO3ACHCTBUS B IPUPOIIE U TEXHUKA.
3.12 TexHuyeckue ycTpoiicTBa: JMHAMOMETP, NOAMLUITHUKA
JIABJIEHUE TBEPJIBIX TEJI, )KMJIKOCTEH 1 TA30B
4.1 JaBnenue TBEpnoro tena. Bo3MOXXHOCTH ynpaBieHUs U YBEIUUEHUS 1aBICHUS
4.2 JlaBnenwne raza. 3aBUCHMOCTD JTABIICHHSI T'a3a OT 00beMa, TeMITepaTyphl
43 [lepenaua napneHust TBEPABIMHU TEJIaMH, KUAKOCTAMHU M ra3amu. 3akoH [lackams.
' [THeBMaTHUYECKUE MAITUHBI
a4 3aBUCUMOCTh JIaBIECHUSA JKHMJKOCTH OT HSHEpPruu. [ HMIpOoCTaTUYEeCKHil MapaoKcC.
' Coobmarommuecs cocyasl. [ mapapImaecKie MeXaHu3Mbl
Atrmocepa 3emmm u armocdepHOoe mapieHWE. [IpUUHMHBI CYIIECTBOBAaHUS
45 Bo3aymHOro moroka 3emuu. Ombeir Toppudernim. 3aBHCHMOCTH aTMOC(EPHOTO
JIaBJIEHUA OT BBICOTHI HaJl yPOBHEM MODS
46 Usmepenne atmocdeproro mamieHus. [IprOopbl s U3MepeHus: aTMOC(epHOro
' TABIICHHUS
47 JelicTBue XUAKOCTM M ra3a Ha NOTPyKEHHOE B HUX TeNo. BhITankuBaromas
' (apxumenoBa) cuna. 3akoH Apxumena
4 4.8 [InaBanme ten. Bo3nyxomiaBanue
[pakTrueckue paboTHL:
HccnenoBanne 3aBHCHMOCTH Beca Tela B BOIE OT O0ObeMa MOTPYKEHHOH B
KHUAKOCTh 4yacTu Tena. OmnpenesieHue BBITAIKUBAIOLIEH CHUIIBI, JEWCTBYIOLIeH Ha
TENO, TOrPy)KEHHOE B JKUIKOCTh. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH
49 CWIJIbI, JIGHCTBYIOIIEH Ha Teno, B OJKUAKOCTH, U3 Macchl Tena. ONBITHI,
JIEMOHCTPUPYIOLUE CUIIOBYIO HArpy3Ky, BHITAJIKMBAIOLIYIO, IEHCTBYIOIIYIO Ha TENIO
B JKHJKOCTH, OT 00beMa IMOrpy:KEHHOW B >KUAKOCTh YACTH TENld M OT IUIOTHOCTH
xuakoctu. KoHcTpynpoBaHue apeomerpa WM NPOEKTUPOBAHHE  JIOOKU H
orpeeNieHle ee rpy30noabEMHOCTH
410 dwusnueckue sSBICHUS B MPHPOIE: aTMOChEepHOe BIUSHHUE TABJICHUS HA OpraHu3M
' YeJI0BeKa, IUIaBAHHE PHIO.
TexHHUeCKre  YCTpOMCTBA:  COOOINAIOMIMECS  BONOMPOBOIBI,  yCTPOHCTBA
411 BOJONPOBOAA, THIPABIMYECKUH TMpecc, MaHOMeTp, OapoMeTp, BEICOTOMED,
MOPILIHEBOM HAcoC, apeoMeTp.
PABOTA, MOIIHOCTbD, DHEPTUA
51 Mexanmnueckas padbora
S 52 MexaHuueckasi MOIIHOCTb
53 [IpocTeie MeXaHU3MBL: pbIyar, OJIOK, HAKIOHHAS IDIOCKOCTh. [IpaBriio paBHOBeCHs

pbryara




Kon Kon
pasgena  3jIeMeHTa

[IpoBepsieMmbIe d1eMeHTHI COTEPKHMOTO

54 [IpuMmeHeHne MpaBUII paBHOBECHS phyara K OJIOKy
55 «3onoroe mpaBmwiIo» MexaHWkd. Kodddumuent momesnoro neiictBus. [Ipoctrie
' OBITOBBIC U MEXaHHMUECKIE MEXaHU3MBI
5.6 [TorennuanpHas sHeprus Tena, BOSHUKHOBEHUS Hall 3eMIEH
5.7 Kunernueckas sHeprus
58 [MomHass MexaHWYECKas OJHEPrHA. 3aKoHBI 00 W3MECHEHHH | COXpaHCHUU
' XMMHYECKON IHEPreTUKH
[pakTrueckue paboTHL:
OmnpezneneHde CUibl TPEHUS TMPU  JABIDKEHHMM Tela MO TOPU30HTAIbHOM
59 MoBepxHOCTU. MccnenoBanue ycinoBui paBHoBecus peiyara. Mamepenne KIT/I
HAaKJIOHHOW  IUTOCKOCTH. M3ydeHHWe  3aKOHOHATENhCTBA MO  COXPAHEHHIO
XMMHUYECKON SHEPTUu
5.10 du3nueckue ABICHUS B IPUPOJIE. phlYaru B TeJie YesioBeKa
511 TexHUUYECKWE YCTPOWCTBA: pblUar, MOABIKHBIA ¥ HEMOABIKHEIN  OIIOKH,
' HAKJIOHHAS TUIOCKOCTb, TIPOCTHIC MEXaHU3MBI B OBITY.
8 KJIACC
Kon Kon
IIpoBepsieMble 37IeMEHTBI COAEPAKHUMOTO
pasneia 3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKIX TeOpui BeliecTBa. Macca u
6.1 pasmepsl  Mosiekyd. OnbIThl,  MOATBEP)KIAIOIIME  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHO-KMHETHYECKON TEOpHUH.
6.2 Monenu  TBEPHOrO, SKHUAKOIO W Ta3000pa3HOTO  COCTOSHHUS — BEIIECTB.
Kpucrammaeckue u aMmopdHbIe Tena
6.3 OOBsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH W TBEPIOBIX TEl HA OCHOBE
MOJIEKYIISIPHO-KMHETHYECKUX TEOPHI
6 6.4 CMaurBaHue U KallWJUIAPHBIE SIBICHUS
6.5 TernnmoBoe paclIMpeHNE U CKAaTHE
6.6 Temnepatypa. TemnepaTypa cBA3U Ui UBMEPEHUS] CKOPOCTH YaCTULL ABMXKEHUS
6.7 Buyrpennss oueprus. CnocoObl  HW3MEHEHHsT BHYTpPEHHEH OHEPreTHKH:
TeruIonepeaya u COBEPIICHCTBOBAHKE PabOTHI
6.8 Bunel Teruionepenadn: TEIIONPOBOIHOCT, KOHBEKIIMS, H3TyUEHHUE.
6.9 KomnnuecTBo Temsorel. YaenbHas TEMIOEMKOCTh BEILIECTBA
6.10 TermooOMEeH U TEIIOBOE OTHOIICHHE. YpaBHEHHE TEIUIOBOTO OanaHca
6.11 [InaBneHue W oOTBepAEBaHME KPUCTAUIMYECKUX BEIIECTB. Y/elbHas TeIIoTa




Kon Kon
TEEREIE eMEHTA IIpoBepsieMble 3jIeMEHTHI COAEPKUMOI0
TIJIaBJICHUS
6.12 [MapooOpazoBanmne u koHaeHcamnus. Mcmapenue. Kunenwe. YmempHas Teruiora
' napooOpa3oBaHus. 3aBHCUMOCTD TEMITIEPATYPhI OT aTMOC(HEPHOTO TaBICHUS
6.13 Braxxnocts Bo3myxa
6.14 DHeprus TOIJINBA. YielbHas TEII0Ta CrOPaHUs
6.15 [puanumer paborer  TerwioBbix asurareneid  KIIJ| TemmoBoro jmBurarens.
' TerutoBbie ABUTATENH U 3allUTa OKPY>KAIOLIEeH Cpenbl
6.16 3aKoH COXpaHEHUs 1 MPeoOpa30BaHMS YHEPIHH B TEIDIOBBIX MPOLIECCax
[pakTrueckue paboTHL:
OnBITEL 0OHAPYKEHBI 110 ISHCTBUIO CHIIOBOTO MOJICKYJISIPHOTO TIPHTSKCHHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHON COJIM HJIM caxapa.
ONBITEL IO COONIOACHUIO TEILIOBOIO PACIIMPEHUS Ta30B, YKUIKOCTEH W TBEPIBIX
Tel.
OmnpenencHre NaBICHIS BO3MyXa B OaJUTOHE MITPHUIIA.
OnBITH, AEMOHCTPHUPYIOUINE 3aBHCUMOCTH IABJICHHUS BO3IyXa OT €ro o0bemMa U
HarpeBaHUs WU OXJIKICHHUS.
[IpoBepka TWUHOTE3bl JTHUHHI B 3aBHCHMOCTH OT JUIMHBI CTOIOWKA JKUAKOCTH B
6.17 TEPMOMETPUICCKOH TPYOKE OT TEMIIEPATYPHI.
' HabGnronenne 3a uW3MEHEHHEM BHYTPEHHEH DJHEpPrHH Telna B pE3yabTaTe
TeruTonepeayn U paboThl BHEIIHUX CHIL.
HUccnenoBanue sBIEHUH TEIUIOOOMEHA MPH MEPEMEIINBAHUH XOJIOIHON U TOpsTIei
BOJIBI.
OmnpenencHre KOMMYECTBA TEIUIOTHI, IOMYYCHHOW BOABI IMPH TEILIOOOMEHE C
HarpeTbiM METAJUTMYECKUM LMIIHHIPOM.
Ornpeznenenue ynelbHOM TEMIOEMKOCTH BEIIECTRa.
UccnenoBanue npouecca yHUYTOXKEHUS.
Ornpeznenenre OTHOCUTENFHON BIa>KHOCTH BO3IyXa.
Ornpeznenenye ynelbHOM TEIUIOTH MIJIaBIEHUS JIbJa.
duznueckue sIBICHUS B NMPHUPOAE. MOBEPXHOCTHOE HATSHKEHHE M KallUJUIAPHbBIE
6.18 SIBICHUSI B TPUPONE, KPUCTAJIBI B TNPHUPOIE, COMHEUHBbIE JIy4H, 3aMep3aHHe
BOJOEMOB, MOPCKHE OpBI3EI; 00pa30BaHME PO3bI, TYMaHa, HHEH, CHETa.
TexHuyeckue ycTpoicTBa: KamWJUISphl, IPUMEPbl MCIONb30BAaHUS KpPUCTAJLIOB,
6.19 KHUJIKOCTHBIM TEPMOMETp, JaTYMK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILIEHUS
' JIOMa, TUTPOMETPBI, TICHXPOMETp, MapoBas TypOHHA, JBHUTATENb BHYTPEHHETO
CropaHusi.
SJIEKTPUUYECKUE 1 MATHUTHBIE ABJIEHW A
7 7.1 Onekrpusanus Ten. J{Ba pona 3JeKTpUUECKUX 3apsaaoB
72 BzaumozeiictBie  3apsKeHHBIX — Tel. 3akoH  KymoHa — (3aBUCHMOCTH — CHIIBI

B3aMMOJIEHCTBUS 3aPSHKCHHBIX T OT 3apsiia 3apsai0B U paCCTOAHHSA MEXIY TeJ'IaMI/I)




Kon
pa3nena

Kon
eMEHTA ITpoBepsieMble IJIEMEHTHI COAEPKUMOTO

73 Onexrpuueckoe  mone.  Hampsok€aHocTs  BHemHWX — moned.  [IpuHIum
' CYIEPIIO3MIINHI 3JIEKTPUIECKUX TToNeil (Ha KaueCTBEHHOM YPOBHE)

24 Hocurenu snexrprueckux 3apsaoB. DneMeHTaApHBIA MexaHu3M 3apsiaa. CTpoeHue
' atoma. [I[pOBOIHVKY U AWDIEKTPUKH

7.5 3aKoH O COXpaHEHHUH 3apsiaa

7.6 OJNEKTPUUYECKUN TOK. YCIIOBUS MOMACPKaHUS TOKa. VICTOUHUKH TOCTOSTHHOTO TOKa

77 JleicTBUSL  DJIEKTPUYECKOrO0 ToKa  (TEIJIOBOE, XMMHYECKOE, MAarHWTHOE).
' DNEKTPUUYECKUAN TOK B JKHJIKOCTSIX U razax

7.8 Onexrpuyeckas 1enb. Cruia Toka. INeKTPUIeCcKoe HaPHKEHUE

7.9 ConpotruBiieHre TPOBOHUKA. YIEIIBHOE COMTPOTHBIICHUE BEIECTBA

7.10 3akon OMa Juis yyacTka [enu

7.11 [TocnenoBatenbHOE ¥ APAIIIEIIBHOE COSAMHEHHUE MPOBOAHUKOB

7.12 Pabora 1 MOITHOCTP OTKITIOUCHHS TOKA. 3akoH [xoyns — JleHna

713 DNeKTpHUYECKUE [ETH U 3JICKTPUUECcKas SHeprus noTpedutens B ObiTy. KopoTkoe
' 3aKITIOUCHHE

7.14 ITocrossHHBIC MAarHUTHL. B3aMOACHCTBHE IIOCTOSHHBIX MAarHUTOB

7.15 MarauTHOe 1ojae. MarauTHoe 1moire 3eMJIH M €ro 3HaYCHUE JUIS KM3HH Ha 3eMIie

716 OmeiT  Opcrena.  MarauTHoe — 1oiie  BBIKIIIOYAEeT  TOK.  [IpumeHeHuMe
' AJIIEKTPOMArHUTOB B TEXHUKE

JlelicTBe MarHWUTHOTO TIONISI HAa TIPOBOJHUK C TOKOM. OJIEKTPOIBUTATEINH
7.17 TIOCTOSIHHOTO TOKa. lICmonb30BaHWE JJIEKTPOABUTATENIEH HAa TPAaHCIOPTE B
TEXHUYECKUX YCTPOWCTBAX M Ha TPAHCIIOPTE.

7.18 OmnbiTel @apanes. SBneHue anekrpoMarHuTHON HHAYKIUH. [IpaBuio Jlenua

710 DJEeKTporeHepaTop. Coco0b1 TIONTyYEHUS ANEKTPUIECKOM SHEPTUU.
' DNEeKTPOCTaHIIMH Ha BO30OHOBIISIEMBIX HCTOYHUKAX dHEPTUU

7.20 [IpakTnyeckue paboTHI:

OneITBl IO  HAONMIONCHUIO 33 DICKTPH3ALMEH Tel TPOBOJHHKOB U IIPH
COIPUKOCHOBEHHUIO.

JeiicTBue uccieqoBaHUS MPHUBOAUT K TIOSBIEHUIO MOJEH HAa MPOBOAHUKAX HU
JUDIIEKTPUKAX.

COopka 1 IpoBepKa EKTPUICCKOH [EH MOCTOSHHOTO TOKA.

UsmepeHue u peryanpoBKa CUjibl TOKa.

W3mepeHue u peryinpoBaHue HaIPsKEHUS.

UccnenoBanue B 3aBUCUMOCTH OT CHUJIBI TOKa, HAYILEro 4Yepe3 pe3ucTop, OT
pe3uCTOpa CONMPOTUBIIEHUS U HAIIPSXKEHUS Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIIME BO3ICHCTBHE MPOBOAHMKA HA €ro JUIMHY, IJIOIAlb
MIOTIEPEYHOr0 CEYEHHS U MaTepHall.

HpOBepKa paBHJI CIIOKCHUS HaprI)KeHI/Iﬁ Opu MMocCjaCa0BaATCIbHOM COCIUHCHUHA




Kon
pa3nena

Kon
3JIeMEeHTAa

IIpoBepsiembIe d1eMeHTHI COTEP:KHMOTO

JIByX pe3uctopoB. [IpaBmiia mpoBEpKH CHIBI TOKa TMpPU  MapauIeIbHOM
coenmuHeHNU pe3nucTopoB. OmpenencHue pabOTHl OTKIIOYCHHs TOKA, HIYIIETO
yepe3  pesuctop. OmpeneneHre  MOIIHOCTH — TOKa,  MCIOIB3yeMOro  Ha
pesucrope. MccrnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEpe3 JIAMIIOUKY,
or Hampsbkenust Ha Hed. Ompenenenmne KIIJI narpeBatens. HccnenoBanue
MarHATHOTO B3aMMOIECUCTBUS ITOCTOSHHBIX MarHuTOB. M3ydeHHWEe MAarHHTHBIX
MoJed MOCTOSHHBIX MAarHUTOB IPH MX OOBEIUHEHUW W pasneicHuu. l[IpoBepsre
JieiicTBHE BKJIIOYEHHS TOKA HA MATHUTHYIO CTpenKy. OTBITHI, JEMOHCTPUPYIOLIHE
CHUIy B3aUMONCWCTBUSA KaTylIKM C TOKOM M MAarHATHOM CHJIOW TOKa H
HallpaBJICHWEM TOKAa B KaTylIke. M3yueHue NEHCTBUS MarHWTHOTO IONS Ha
MIPOBOTHHKE c TokoM. KoHcTpyupoBaHue u H3y4YCHHE paboThI
anexrpoasurarend. M3mepenue KIIJ[ anexrpoaBuratenbHON ycTaHOBKU. OTIBITHI
10 HCCICIOBAHUIO SIBICHUM DIIEKTPOMAarHUTHOM WHIYKIWH. HCCIEIOBAHUE

U3MEHEHU I 3HAaYeHUM 1 HampaBJICHUA HHAYKIIUOHHOI'O TOKa

721

®du3nyecKue SBICHUS B IpUPOAEC. DBICKTPUYCCKHE SABJICHUS B aTMOC(i)epe,
QJICKTPUYCCTBO JXMBbIX OPraHU3MOB, MArHUTHOC IIOJIC BGMJ'II/I, ,upeﬁ(i) IIOJIFOCOB,

POJIb MAarouTHOI'O MOJIA IJIs )KU3HU Ha BGMJ'IG, MOJIAPHOC CUAHUC.

7.22

TexHuyeckne ycTpOCTBa: BIEKTPOCKOI, amIepMeTp, BOJIBTMETP, PeoCTar,
CUCTYMK  DJCKTPUYECKOH  DHEPrWH,  JJIEKTPOOCBETHTCIBHBIE  TPUOOPEI,
HATpeBaTENbHBIE AIIEKTPOIPUOOPLI (ITPUMEpBI), SIEKTPHUSCKUE TPEIOXPAHUTEIH,

OJICKTPOMATrHUTHI, DJICKTPOABUTATEIIb MMOCTOAHHOI'O TOKA, rCHECPATOP MOCTOSAHHOI'O

TOKa

9 KJIACC

Kon paznena

Kox snemenra

HpOB CPpsACMBIC DJICMCHTBI COACPKNMOI0

MEXAHUWYECKHUE ABJIEHUA

8.1

MexaHn4ecKoe JBUKEHUE. MaTepI/IaJ'II)HaFI Touka. CrucreMa oTcuera

8.2

OTHOCHTEIIBHOCTh MEXaHHIECKOTO JABHXKCHU A

8.3

PaBHOMepHOe HpﬂMOJ'IHHeﬁHOe JABHIKXCHHC

8.4

HepaBHOMepﬂoe HpﬂMOJ'IHHeﬁHOe JABHIKXCHHC. Cpe,I[HfIfI 1 MI'HOBCHHAas CKOPOCTH
TEJIa ITPpU HEPABHOMCPHOM IABWIKCHUHA

8.5

YCKOpeHI/Ie. PaBHOYCKOpeHHOe HpﬂMOJ'IHHeﬁHOe JABHIKXCHHC

8.6

CBO60,I[HOG naacHue. Omnprtel [Nanunen

8.7

PaBHOMepHOE JBHXKEHHE TIO OKPYKHOCTH. Ilepuom W mepuom oOpamieHHs.
JIuHelHas 1 yriioBas CKOpOCTh. LIeHTpoCTpeMUTENBHOE YCKOPEHHE

8.8

ITepreiii 3akoH HproTOHA




89

Bropoii 3akon Herotona

8.10 Tperuii 3axoH HproToHa
811 [IpuHIUT CynIepno3UINHU CUIT
8.12 Cuna ynpyroctu. 3axoH ['yka
8.13 Cuia TpeHHUH: CHIIa TPEHUH CKONBKCHHUS, CHIIa TPCHUU HEOKHUIAHHO, IPYTHUE BHUIBI
' TPEHUH
8.14 Cuita TSHKECTH U 3aKOH MHPOBOTO TSATOTEHUS. YCKOpPEHHE CBOOOIHOTO ITaICHUS
8.15 JBmwxkenne mianetsl BOKpyr Conana. [TepBas kocMudeckas ckopocTsb. HeBecoMocTh
' Y TIEPETPY3KH
8.16 PaBHOBecne MarepuabHON TOYKH. AOCONIOTHO TBEPIOE TEIO
817 PaBHOBecue TBEPHOro Tenma ¢ 3aKpPEIUIEHHONW OChI0 MUKpodoHa. MOMEHT CHIIHI.
' LlenTp TsRECTH
8.18 Nmnynec Tena. 3MeHeHne nMitynsca. VIMITysisC CHITb
8.19 3aKoH COXpaHEHUS UMITyJIbca
8.20 PeakTuBHOE ABMKEHHE
8.21 MexaHunueckas paboTa 1 MOITHOCTh
8.22 Pabora cunoBast, ynpyrocts, TpeHus. CBsI3b SHEpreTrKa 1 padora
8.23 [NorennmansHas SHEPrus TeNa, MOIbeMa HaJl MOBEPXHOCTHIO 3eMITH
8.24 [NoreHnmanpHas cuiia yrpyroi IpyKUHBI
8.25 Kunerndeckas sHeprus. TeopeMa 0 KHHETHIESCKOH SHEPTUU
8.26 3aKoH O COXpaHEHUH IKOIOTMYECKON SHEPrHH
[pakTrueckue paboTHL:
OmnpenencHre CpemHed CKOPOCTH CKONBKCHHS OpycKa WIIM IBYOKCHHS IIApUKa IO
HAKJIOHHOW TUTOCKOCTH. OTmpeneNieHne YCKOpPEHHsI Tela IMPH PaBHOyCKOPCHHOM
IIBIYKCHHUH TI0 HAKIIOHHOH TLTOCKOCTH.
HUccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM ITBM)KCHHH
0e3 HaYaIbHON CKOPOCTH.
8.27 [IpoBepka THIIOTE3BI: €CNH TPH PABHOYCKOPEHHOM JBIKEHHHM Oc3 HadalbHOU
' CKOPOCTH ITyTH OTHOCATCS KaK K DSy HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH COBIIAATOT.
UccnenoBanne  3aBHCHMOCTH ~ CHJIBI  TPEHHS  OT  CHJIBI  HOPMAalbHOTO
nmanenus. OmnpeneneHne KodQQHUIMEHTa TPEeHUs CKonbxeHus. OnpeneneHue
KECTKOCTH TPYKUHBI. OTpeneNeHne CHIBl TPEHHS TPH JBIOKCHHH Tella [0
TOPH30HTANBHOM ToBepxHOCTH. OmpeneneHue paboThl YIPYTOCTH CHIIBI IIPH ChEMe
rpy3a C HCHONB30BaHUEM HETOIBUYKHOTO U TIOIBHIKHOTO OJIOKOB
8.28 dusnyeckue SBICHHUS B TPHPOJE: MPUINBHl M OTIUBBI, IBIKCHHE IUIAHETHON
' COITHEYHOM CHCTEMBI, pEaKTUBHOE IBUKECHIE )KUBBIX OPraHU3MOB.
8.29 TexHUUECKHE YCTPOMCTBA: CHHIOMETP, JATIUKU IONOXKEHUS, HaTbHOCTH W

YCKOPEHUSI, PAKETHI.

MEXAHMWYECKUE KOJIEBAHN A 11 BOJIHBI

9.1

KonebarensHoe JABHIKCHHC. OCHOBHBIC XapaKTCPUCTUKHA H3MCHCHUA. IICPUO/,
JacToTra, aMIlIMTyAa.

9.2

MaremMatudyeckue U NPY)KUHHBIC MAasATHHUKH. HpeBpameHI/Ie OHCPruu 1npu
NEPpEMCHHOM ABHUKCHHUU




9.3 3aryxaromue konebanus. BerHyxaeHHbIe konebanus. Pezonanc
Mexanudeckue BoiHbI. CBoiicTBa MeXaHWYeCKHX BONMH. [IpomompHBIE H
94 MOIIEPEYHBIC BOMHEI. [ITHHA BOJIH W CKOPOCTh MX paclpocTpaHeHus. MexaHndecKkue
BOJTHEI B TBEPIOM Tele, CEHCMUYIEeCKUE BOTHBI
9.5 3ByK. I'poMKOCTB 1 BBICOTA 3BYKa. OTpaskeHHEe 3ByKa
9.6 WnudpasByk u ynbTpa3ByK
[pakTrueckue paboTHL:
OmnpenencHre MEPUOIUYHOCTH U ITEPUOAa U3MEHEHHSI MATEMATHIECKOTO MasTHHKA.
OmnpenencHre MEPUOIUIHOCTH U Ieproa KoeOaHwid MPY>KHHHOTO MasTHUKA
9.7 HccnenoBanne 3aBUCHMOCTH IEpHUOAa U3MEHEHHS MOABEIICHHOTO TPy3a OT JUTHHBI
' HUTH. MccnenoBanre 3aBUCHMOCTH TIEPHOIa N3MEHEHHS MTPY)KUHHOTO MasTHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBHCHMOCTH NEpHONA H3MEHEHHUS CHIBI TSKECTH,
MOABEIIEHHOTO K HHTH, OT MAacChl Tpy3a M JKECTKOCTH TNpYKHH. M3Mepenue
YCKOPEHISI CBOOOTHOTO TIaICHHSI
0.8 dusnueckne SIBICHUS B OPUPOAE.  BOCIPHATHE 3BYKOB  IKHBOTHBIMH,
' 3eMIICTPSICCHUSI, CEHCMHUYECKHE BOIHBI, ITyHAMH, 3XO.
9.9 TexHIUECKIE YCTPOHCTBA: SXOIOT, UCIIONh30BAHNE YABTPA3BYKa B OBITY U TEXHUKA.
SJIEKTPOMATHUTHOE ITOJIA U SJIEKTPOMATHUTHBIE BOJIHBI
101 DIIEeKTPOMAarHUTHOE nose. DIIeKTpOMAarHUTHBIC BoHEI. CBOICTBA
' ANEKTPOMATHUTHBIX BOJH
10.2 [Ikamna 31eKTPOMarHUTHBIX BOJIH
10.3 OnekTpomMarHuTHas mprpona ceera. CKopocTs cBeTa. BoTHOBBIE CBOWCTBA CBETA
10 104 [pakTrueckue paboTHL:
' Uzydenune cBONCTB ANIEKTPOMAaTHUTHBIX BOJH C IIOMOIIBIO MECTHOTO TenreoHa
105 dusnueckne SBICHAS B MpUpOAe. OHOIOTMYECKOS BO3NCHCTBHE BHIUMOTIO,
' VIBTPapUOIETOBOTO H PEHTTCHOBCKOTO U3TYUCHH.
106 TexHIUECKHE YCTPOHCTBA: HCIOIB30BAHUE AIIEKTPOMATHUTHBIX BOJTH JJISI COTOBOM
' CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBas monenb cBera. MICTOUHHKH CBETa
11.2 [IpssmonuHeiHOE pacpocTpaHeHUE CBETa
11.3 Otpaxxenue cera. [Inockoe 3epkano. 3aKoH OTpakeHUs CBETa
114 [Ipemomnenue cBera. 3akoH TpeJOMIICHHS CBeTa. [lomHOE WCCIenOBaHHE
' OTpaKECHHsI CBETA
115 JInnza. Xop mydent B nuH3e
11 11.6 OnTHyeckas cucTeMa (poToanmapara, MUKPOCKOITA U TEIECKOIa
11.7 I'ma3 xak ontudeckas cucremMa. bIm3opyKoCTh U TaTbHO30PKOCTh
118 Pasnoxenue 6emoro cBera B cnekrpe. OnbiTel HetoToHa. ClloXKeHHE CIIEKTPaIbHBIX
' uBeToB. Jlucnepcus cBera
11.9 [pakTrueckue paboTHL:
Wzyunre yrom oTpaskeHUs] CBETOBOI'O JIyda OT YIJIa TaICHHUS.
Uzydenne XxapaKTepHCTHKH H300paKeHHS ITPEIMeTa B TUIOCKOM 3epKaIe.
HccnenoBanne yria mpelOMIICHHS CBETOBOTO JIyda OT yIia MajeHUs Ha TPaHULE
«BO3JYX — CTEKIIO».




[Momyuenne n300pakeHUH ¢ TOMOIIBIO COOMPAFOIICH JTHHS3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS W ONTHYSCKON CHIIBI COOMPAIOIINX JIHH3.
ONBITHL TIO Pa3JIOKEHHUIO OEJIOro CBETa B CIIEKTPE.
ONBITH 110 BOCHPHATHIO [IBETA IPEIMETOB IIPH HX HAOMIONCHUH Yepe3 LBETOBBIE
(bUABTPBI
11.10 Owusnueckue sBrneHus B npupoze: 3at™M Comara u JIyHBI, [BETa TEN, ONTHYCCKHE
' sieiieHus B armocdepe (Bet Heba, pedpakius, paayra, MUPaxK)
1111 TexHIUECKIE YCTPOHCTBA: OYKH, IEPUCKOIT, (POTOAMITAPAT, ONTHIECKUE CBETOBOIHI.
KBAHTOBLBLIE SABJIEHUSA
121 OmnsiTel Pesepdopna u muranerapuas Mogens aroma. Monens atoma bopa
12.2 Hcmyckanue u coTpynHHIECTBO aToMa cBera. KBaHThI. JInmHEeH9aThIe ClIeKTPhI
12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3ITyIeHHs
124 Crpoenne atoMHoOro siipa. HykimonHas Monenb aToMHOTro siipa. M3otomsr
125 PagnoaxtuBHsle spieHus. [lepuon momypacmnana aTOMHBIX siiep
12.6 SnepHble cocTOHMS. 3aKOHBI COXPaHEHHS 3aPSIOBOr0 U MaCCOBOTO HACETICHUS
12.7 DHeprus CBs3U aTOMHBIX siep. TpaHCHIOPT, TPaHCIIOPT B SHEPTHUs
12.8 Peaxnuu cunTe3a u nenenus saep. Vcrounnkn sueprin CoiHIA U 3BE3
12 129 Snepnas oHeprethka. JIefcTBHE paaMOAKTHBHBIX W3JIyYEHUH Ha IKUBBIC
' OpraHu3MBbl
[pakTrueckue paboTHL:
Habnronenue CIUTONTHBIX ¥ THHEWYATHIX CIEKTPOB CUTHAJIOB.
12.10 HUccnenoBanne TpeKoB: U3MEPEHUE YHEPTHH YaCTHUI]
0 TOpMO3HOMY 1yTH (110 poTorpadusim).
Uzmepenune pammoakTuBHOTO GoHApsT
Odusnueckne SIBICHHWS B NPUPOIE. IPEANONaraloT paJdOaKTHBHBIN  (OH,
1211 KOCMHYECKHE Jy4H, pamuoaKTHBHOE U3ITyYCHHE HEOCCHBIX
MUHEPAJIOB, BO3ICHCTBUE PaIIOAKTUBHBIX H3ITyICHUI Ha OPraHU3M YelIOBEKa.
1212 TexHIYECKHE YCTPOWCTBA: CIIEKTPOCKON, HWHIMBHIYAIbHBIA TO3UMETP, Kamepa
' BuiibcoHa.

MPOBEPSEMBIE HA OI'3 IO ®M3UKE TPEBOBAHMSA K PE3YJIbTAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBepsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEIMETHBIM pe3yJbTaTaM 0a30BOro ypoBHsI
OCBOEHHSI OCHOBHOI1 00pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBanust Ha ocHoBe ®I'OC

[lonnmanue ponwkoB (U3NKK B HaydyHOH KapruHe Mmupa; ChOpMHpPOBAHHOCTH 0a30BBIX
MPEACTaBICHU O MPUHLHUIHUHUHBIX CBA3AX M IO3HABa€MOCTH OCHOBBI NMPHUPOABI, O POIHKAX
SKCIIEpUMEHTa B (U3UKE, O CHCTEMOOOpasyrolied pomukax (U3UKH B Pa3BHTUU HAyKH,
TEXHUKH W TEXHOJIOTMH, O (U3NYECKUX B3HAHUAX W WX POIH B  IEIOCTHOM
€CTECTBEHHOHAYYHOH KapTHHE MUPA, O BKIIAZE POCCHICKUX U 3apyOCIKHBIX YIEHBIX-(DH3UKOB B
HayKy pa3BHUTHUs, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUpA, TCXHUKH ¥ TEXHOIOTHIA




Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K NMPEIMETHBIM pe3yJbTaTaM 02a30BOro ypoBHsI
OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBanust Ha ocHoBe ®I'OC

3HaHUA O BHJaxX MaTcpuun (BeH.IeCTBa nu HOJ'I?I), O JBHMXXCHHH KaK crocob CyII€CTBOBaHH A
MaTepuu, 00 aTOMHO-MOJ'IeK}’J'IprHOﬁ TEOpUH BCUICCTB, O (1)H31/I‘IGCKI/IX SIBJICHUAX TPHUPOABI
(MeX&HI/I‘IeCKI/IX, TCIIJIOBBIX, J3JICKTPOMArnuTHBIX H KBaHTOBI)IX); CIIOCOOHOCTD pa3ianvaTb
SIBJICHUS I10 OMMUCAHUT0 UX XAPAaKTCPHBIX CBOMCTB WM Ha OCHOBE OIIbITa, JEMOHCTPHUPYI JIaHHBIN
(1)eHOMeH; YMCHHE  paclio3HaBaTb  TIIATCIBbHO  H3YYCHHBIC (1)1/131/1'—1601(1/16 SABJICHUSA B
OKPYXaromeEM MUPE, NpeaIaracMbiC€ UX OTACIIbHBIMHA CBOMCTBaMHU (HpI/ISHaKI/I)

Bnanenne ocHOBaMHM MOHSITUMHOIO O60py,I(OBaHI/I${ 1 CUMBOIMYCCKOI'O A3bIKa (1)H31/IKI/I n HuXx
HCIIOJIB30BAHUEC MJIA PEUICHUsS HAYYHBIX 3aJa4, YMCHUEC XapaKTCpU30BaTh CBOICTBa TCI,
(1)H31/I‘IGCKI/IX SIBJICHUN U IponecCCoOB, UCITOIb3Ys Q)YHﬂaMeHTaJ'II)HI)Ie 1 OMIIUPHUYICCKUEC 3aKOHBI.

YMeHHE ONHCHIBaTh W3YYCHHBIC CBOWCTBA Tel W (PH3WUYCCKUX SBICHUH, WCIIONB3YS
¢busndeckue GOpMEL.

BrnazeHre OCHOBaMH METOZOB HAYYHOrO TMO3HAHMS C COONIOJEHHWEM MpPaBHI 0E30MacHOro
Tpyaa: HaOmroneHue 32 PU3NIECKUMH 00bEKTaMHU:

YMETh CaMOCTOSITEILHO COOHMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W3 JaHHOTO Habopa
00OpYIOBaHHsI TI0 WHCTPYKIMH, OMKMCHIBATh XOJI OIBITA W 3alMCBIBATH €r0 PEe3yJbTaThl,
(hOopMyIHpPOBAThH BEIBOJIBI;

[IpoBeneHre MPSIMBIX W JOMONHUTENBHBIX HW3MEpeHUH (QHU3UUYEeCKOH BEIUYHMHBI. YMETh
MJIaHUPOBAaTh HM3MEPEHHUS, CaMOCTOSTENIBHO COOMpATh AKCIEPUMEHTAIBHYIO HACTPOMKY IO
HWHCTPYKIIMH, COXPAHATh 3HAYCHHS W3MEPEHUH W aHAJM3UPOBATh MOMYYCHHBIC PE3yIBTaThl C
YYETOM 33JJAaHHOW MOTPEITHOCTH PE3yJIETATOB H3MEPEHUH;

MPOBENICHUE TMPOBENECHHBIX SKCICPUMEHTAIBHBIX HMCCICIOBAHUI, CaMOCTOSATEILHO COOpaTh
SKCIIEPUMEHTAIILHYI0O YCTAHOBKY M IIPOBECTH HCCICMOBAHWE IO WHCTPYKIIMH, TOKA3aTellH,
MOJYYEHHbIC B 3aBUCUMOCTH OT (PU3WYECKHX IMOKa3arened B BUAEC TaONMHMIl W TPpaduKoB,
YYHTBIBATH TIOIPEITHOCTH, JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICTOBAHUS.

IMoHnMaHMe XapaKTEePHBIX CBOWCTB (hM3UUECKUX Mojeliel (MaTepualibHas TO4Ka, aOCOMOTHO
TBEPIOE TEJIO, MOJIENIN 3apsAA0B ra3a, KHUIKOCTeH 1 TBEPABIX Tel, IJIaHETapHas MOJENb aToMa,
HYKJIOHHAsI MOZIEJIb ATOMHOTO SIpa) U YMEHHE MPUMEHSTh UX ISl OObICHEHHS (DU3HUSCKUX
MPOLIECCOB.

YMeHne 00bSICHSIET (1)1/131/1'—1601(1/16 IpoucCcChl U CBOICTBa TECJI, B TOM YHCJIC U B J€CATH CIIydasax
MPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTepa, B YaCTHOCTH, BBIABIIACT NPHUYUHHO-CICACTBCHHBIC
CBI3U WU CTPOUT 00BsICHEHHE C OHOpOﬁ Ha H3Y4YCHHBLIC (1)1/131/1'—1601(1/16 CBOﬁCTBa, (1)1/131/1'—1601(1/16
3aKOHbI, 3aKOHOMCPHOCTHU U MOJCJIN.

VmMenwue perraet pacuérHbie 3a1aun (Ha 6ase 2 — 3 pacuera), UCIOB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3BIBas (pU3UUCCKUE (PUTYPBI, B YACTHOCTH, 3AITMCHIBACT KPATKOE YCIOBHUE 3a[a4H, BBISBIISICT
HEIOCTAIOIINE IaHHBIe, BBEIOMpACT 3aKOHBI W (POpMYIBI, HEOOXOAWMBIC IS €€ PElICHUS,
WCIONB3YEeT CIIPABOYHBIE JAaHHbBIE, MPOBOAUT pacy€Tbl M OLEHHMBAET PEATMCTHUYHOCTh
MONYYCHHBIX 3HAYCHUH (U3HMUECKOW (POPMBI;, YMEHUE OMPENEISITh Pa3MEpPHOCTh (PU3HMUECKON
BEJIMYMHBI, TOJYYEHHON MPU YCIOBUU 3aJja4uH

Ymenue XapaKTCpU30BaTh MPUHIIUIIBI JIEUCTBUS TEXHUYECKUX YCTpOﬁCTB, B TOM YMCJIC ITIOUCK
HpI/I60pOB W MPOMBINIJICHHBIX TCXHOJIOTMYCCKUX IMPOLHCCCOB IO HMX ONHMCAHUIO, HCIIOIb3YysA
3HaHUA O (1)H3H‘IGCKI/IX CBOMCTBaX U (1)H3H‘IGCKI/IX 3aKOHOMCPHOCTAX.

10

YMeHne HCIoNb30BaTh 3HAHHUS O (1)H31/I‘IGCKI/IX SIBJIGHUSIX B IIOBCEIHEBHOM KU3HU JJISI




Kon

IIposepsiemble TpeOOBaHUSI K NPEIMETHBIM pe3y/ibTaTaM 0a30BOro ypoBHA

NpoBePsSIeMOro OCBOCHHS OCHOBHOH 00pa30BaTeIbHOM NPOrpaMMbl OCHOBHOIO 00111er0
TpeOOBaHHS o0pa3oBanus Ha ocHoBe PT'OC

obecrieuennss 0€30IacCHOCTH Opu HKCIOJIb30BAHUU OBITOBBIX HpI/I60pOB U TCXHHUYCCKUX
YCTpOﬁCTB, COXpaHCHHA 3O0pOBbS H CO6J'IIO,I[€HI/I${ HOPM DJKOJIOTMYCCKOI0 MOBCIACHUA B
Oprncalomeﬁ cpene, IOHMMAaHHE HeO6XO,E[I/IMOCTI/I IPpUMCHCHUSA JOCTHKEHUMN (1)I/ISI/IKI/I u
TEXHOJIOTUM JIst PpalOHAJIbHOIO MPpHUPOAOITIOIb30BaAHUA

11

OmnbIT IIOHCKaA, npeo6pa3OBaH1/1${ 1 IMPECACTABIICHHUA I/IH(i)OpMa]_II/II/I (1)1/131/1‘-1601(01"0 COACPIKaHUA C
HCIIOJIB30BAHUECM I/IH(1)OpMa]_II/IOHHO'KOMMYHI/IK&TI/IBHI)IX TeXHOJ'IOFHﬁ; YMETH OLCHUBATDb
JAOCTOBECPHOCTH HOJ'Iy‘-IeHHOﬁ I/IH(i)OpMa]_II/II/I Ha OCHOBC UMCIOIUXCA 3HAHUU u
JOIIOJTHUTECIIBHBIX MCTOYHUKOB; YMCHHUE HCIIOIb30BaTh IPHA BBINIOJIHCHUU y‘-Ie6HI)IX 3aJlaHu i
HAay4YHO-TIOMYJISIPHYIO  JIMTCPATYpPY (1)1/131/1‘-1601(01"0 COACPKaHMA, CIIPaBOYHBIC MaTCpHalibl,
PECYPChI I/IHTepHeT'CeTI/I; YMCHHE 0a30BbIMH HABBIKAMH HpeO6p8.30BI)IBaTI) I/IH(i)OpMa]_II/IIO nus3
3HAKOB OJIHOM CHCTEMbI B JApyTyro;, YMEHHE CO31aBaTh COOCTBEHHEBIE MHCHbMEHHBIE U
yCTapcBuIne COO6H.IGHI/I${ Ha OCHOBC I/IH(i)OpMa]_II/II/I N3 HCCKOJIBKUX MCTOYHHKOB

INEPEYEHD 2JIEMEHTOB COJEPKAHUSA, ITPOBEPAEMBIX HA OI'S IO ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKHUE ABJIEHUA
1.1 Mexannueckoe JABHMIKCHUC. MaTepI/IaJ'II)HaFI Touka. Cucrema orcuera. OTHOCUTEIIHFHOCTD JBUXKCHU A
1.2 PaBHOMepHOe 1 HCPAaBHOMECPHOC IBWIKCHUC. Cpel[HfIfI CKOpPOCTh. (I)OpMYJ'Ia JJIsT pacyeTa cpe,uHefI
' ckopoctH: V = S/t
PaBHOMepHOe HpﬂMOJ'IHHeﬁHOe JABHIKCHUC. 3aBUCUMOCTH KOOpAWHAT TCjIa OT BPEMCHHU B Cliy4dac
PaBHOMEPHOTO HpﬂMOJ'IHHeﬁHOFO JIBUKCHU .
13 x(1)=x, +vt
rpa(i)I/IKI/I B 3aBHUCHUMOCTHU OT BPEMCHU MJIA MPOCKIUKU CKOPOCTHU, MPOCKIUU HNCPEMCIICHUSA, ITYTH,
KOOpAWHAT IMpU paBHOMEPHOM HpﬂMOJ'IHHeﬁHOM JABHMOKCHUH
14 3aBUCUMOCTH KOOpAWHAT TCJIa OT BPEMEHU B CITy4a€ paBHOYCKOPECHHOT'O HpﬂMOJ'IHHeﬁHOFO JIBUKCHU .
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IIpoBepsieMblii 31eMEHT COACPKAHUSA

Sylf)=Vo, #f+ay *

(]

(I)OpMYJ'II)I I IPOCKIHUMKU TCPEMCHICHUS, MTPOCKIHMU CKOPOCTH W TMPOCKOWH YCKOPCHHUA IIpU
PaBHOYCKOPCHHOM HpﬂMOJ'IHHeﬁHOM JBUXKCHHUU.

2
f
.sx(r)=vﬂx-r+ax-3.

U.r('f) =0y, +a, 1,

a.(f)=canst,
UI.TL - UIIL :EHISI

Fpa(i)I/IKI/I B 3aBHUCHUMOCTHU OT BPEMCHU I MPOCKUUHU YCKOPCHHUSA, HNPOCKIHMU CKOPOCTH, NPOCKIINU
nepeMCUICHU A, KOOPAUHAT P PaBHOYCKOPCHHOM HpﬂMOJ'IHHeﬁHOM JABHXXCHHUHA

15

CBO60,E[HO€ naacHue. (I)OpMYJ'II)I, OIMUCBIBAOIIHEC IBUKCHUC MAaJACHUS TCJIa IO BCPTHUKAIIN (,E[BI/I)KGHI/IG
TEJIa BHU3 WJIM BBEPX OTHOCHUTCIIBHO ITOBEPXHOCTH BGMJ'II/I). Fpa(i)I/IKI/I B 3aBUCUMOCTHU OT BpEMCHH IJIs1
OPOCKIUHU YCKOPCHHs, MPOCKUOUHW CKOPOCTH W KOOPAWHAT IIPpU CBO60,I[HOM nmaacHuM TeEjla I10

BCPTUKAJIH.

16

CKOpOCTL paBHOMepHOFO JABUXKCHUA TECJ1a 11O Opr)KHOCTI/I. YHpaBJ'IeHI/Ie CKOpOCTLIO.
(I)OpMYJ'Ia JJIA pacqua CKOpOCTI/I qepe3 pa,zu/lyc Opr)KHOCTI/I nu HepI/IO,E[ O6pa]J.IeHI/I${Z
L 2R

ST

HeHTpOCTpeMI/ITeHLHOe YCKOPCHUC. HanpaBneHHe HEHTPOCTPEMHUTECIBHOI'O YCKOPCHUH. (I)OpMYJ'Ia JJIA

pacyera YCKOpCHMU .
2

@opmyna , CBA3BIBAIONIAS IEPHOI M HATIPABICHHE OOpaIICHUS:

Vo= ?

17

Macca. I1morHOCTB BCIICCTBA. (I)OpMyJ'Ia JUIs pacyeTa IJIOTHOCTH.
_m
vV

18

Cuna — BCKTOpHas U3MEPUTCIIbHAA BCIIMYMHA. CIIo)XeHHE CHII

19

SBnenne nueprun. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon Herotona:
F=m-d

COHaHpaBJ’IeHHOCTL BCKTOpa YCKOPCHHUA TEJIa U BEKTOPA CUJIBI, ﬂeﬁCTBYIOHleﬁ Ha TCJI0

111

Bzanmonericteue Tein. Tpernii 3akoH HeroToHa:
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IIpoBepsieMblii 31eMEHT COACPKAHUSA

Fra=-Fi

112

TpeHHe HEOXXUJIAHHOCTEH | TPEHUEC CKOJIbKCHUS. (I)OpMYJ'Ia JJIL pacu€Ta MOAYJIsA CHUJIbI TPCHUA
CKOJIb)KCHHU A

szp-;‘ﬁf

113

Hedopmarius Tena. Yupyrue u Heynpyrue aedopmanuu. 3akoH yrnpyroit nedopmanuu (3akon I'yka):
F=k-Al

114

BCGMI/IpHOe TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUS:

My -,
F=Gg.—1_2

R
Cuna TSDKeCTH. YCKOpeHI/Ie CBO60,I[HOFO naacHus.
(I)OpMYJ'Ia JJI1 pacye€Ta CHUJIbI BBICOTBI BOIM3U MMOBEPXHOCTU Semmu: F = mag.

I[BI/I)KGHI/IG IJIaHCTbI BOKPYT COJ'IH]_Ia. HepBaﬂ KOCMHYECKasl CKOPOCTh. HesecomocTs u neperpysKu

115

I/IMHYJ'II)C TEJIa — BCKTOPpHAsA U3MECPUTECIIbHAA BEJIMYHHA.
=md

I/IMHYJ'II)C cucTeMsbl Tell. MI3MeHeHue UMITyJIbCa. I/IMHYJ'II)C CHJIBI

1.16

3akoH COXpaHCHH UMITYJIbCA IJIA SHMKHyTOﬁ CHUCTEMBI TEII:
P=1mU, +in, U, =const

PeaktuBHOE ABMXKEHUE

117

Mexanunueckas padora. Dopmyna Juis pacdera CHIIBL:
A=F5oosu

MexaHn4eckasi MOLIHOCTb.

v=4
4

1.18

Kunernueckas u 1ot CHIIMAJIbHAsA SHCPrus. (I)OpMYJ'Ia JJIL pacdyeTa KUHETHUYECKOU SHEPruu.

2
E. - nus
=77
Teopema o kuaeTnueckon sHeprun. dDopMyna st BEIYUCICHUS HAIS)KHON YHEPTUH TeNa,
BO3HUKIIIETO
Hax 3eMiéi:

E, =mgh

1.19

MexaHuyeckas SHEprus:
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IIpoBepsieMblii 31eMEHT COACPKAHUSA

E=E.+E,

3aKoH COXpaHEHUs TEXHUYECKOi sHeprun. Popmyria 3aKOHA COXPAHEHUS TEXHUUECKON SHEPTUU TIPU
OTCYTCTBHUHM cuJl Tperus: E = const.
[IpeBpailieHue NPOMBINUIEHHONW SHEPTUU MTPU HATHUYUHU CHIIBHOW TPEHUSL.

1.20

[TpocThie MEXaHU3MEI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poruar. MomenT cunsl: M - Fl.
YcioBue paBHOBECHS phIyara:

M +M,+..=0
[oxemxubrit u HemonBMXHBINA Ooku. KI1J] mpocTeie kKputepuu,
n= Anonesaas

A‘S&.I‘]_‘:&‘I-B:E:E&H

121

JlaBnenue TBEPIOro Tema.
®dopmyna Uil pacyeTa JaBJICHUS Tela:

_F
p - S’ -
JlaBnenue raza. AtmocdepHoe 1aBieHHE.
T'uppocraTuyeckoe NaBICHUE BHYTPH KUIKOCTH.
®dopmyna il pacueTa JaBICHUS BHYTPU KUJIKOCTH:

p=pgh+p_.,

122

3axkoH [Tackans. [mapaBnuueckuii npecc

123

3akoH ApXI/IMe,I[a. (I)OpMYJ'Ia L ONIPEACIICHUS BBITAJIKMBAIOIIEH CHJIBI, ﬂeﬁCTBy}OHleﬁ Ha TCJI0,
HOFPY)KéHHOe B XXHUJKOCTb HUJIU T'a3.

VYcenoBue nnaBanus tena. [lnaBanue CyadOB 1 BO3AYXOILJIAaBaAHUEC

124

Mexanuueckue KonmeOaHUS. AMIDIUTYna, NEpHON W IEPHOOUIHOCTh KoneOanwmii. Dopmyna,
CBSI3BIBAIOIIAST 3aKOHOMEPHOCTH U TIEPHOJ] KOIMeOaHUH:

125

MareMaTtudeckue u NPY>KUHHBIC MAATHUKMH. HpeBpameHI/Ie OHCPruu npu nepeMEeHHOM ABHUKCHHU U

1.26

3aryxaromue konebanus. BerHyxaeHHbie konebanus. Pezonanc

1.27

MexaHU4YeCcKrue BOJHBIL. HpO,E[OJ'II)HI)Ie n TIONEPECUYHBIC BOJIHBI. I[J'II/IH& BOJIH HW CKOPOCTb
PpacupoCTpaHCHUs BOJIH.

Lh=v-T

1.28

3Byk. [poMKocTs U BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOH BOJNHBEI Ha TpaHUIAX IBYX cpen. MHDpa3Byk
U YIBTPa3ByK

1.29

Ipaxmuueckue pabomul
Uzmepenune cpemHeil TUIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBI; )KECTKOCTH TIPYKHH; KO3(PPHUIIHEHT
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IIpoBepsieMblii 31eMEHT COACPKAHUSA

TPEHUs] CKONBKEHHS; paboTa TPEHWs, CHIIA YHPYTOCTH; CPEOHSSI CKOPOCTH JBIKEHHUS OpycKa IO
HAKJIOHHOW TUTOCKOCTH; OpycKa HpH YCKOPSHHH IBHYKEHHSI 110 HAKIIOHHOW IUIOCKOCTH; IEPHOI H
MEpUOoN HM3MEHEHHS MAaTeMaTHYECKOTO MAasTHHKA; 9YacToTa W IEepHOI KOIeOaHUs MPYyKHHHOTO
MasTHHKA, MOMEHT, d((eKTHBHBI Ha pbryare; paboTa YIPYrocTH MpU MOABEME CHIBI Tpy3a C
MOMOIIBI0 (pUKCHpoBaHHOrO Onoka; Pabora ympyrocta mpu moaséMe CHIIBI Tpy3a C ITOMOIIBEO
TIOABIIKHOTO OJIOKA.

HUccnenoBanne B 3aBHCHMOCTH OT apXHMEIOBOH CHIIBI OT 00beMa IMOTPY:KEHHOW YacTH Tella W OT
MJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUJIBI OT MAcChl TeJla; TPEHUS CKOIBKEHUS
OT CHJIBI HOPMAJIBHOTO JIaBJIEHUS U OT IMOBEPXHOCTH IOBEPXHOCTH, YNPYrOCTh, BO3HUKAIOLIAs B
MpyKUHE, OT CTEeNeHH Ae(opManuy MpyKUHBI; YCKOPeHHE OpycKa OT yIila HaKJIOHA HalpaBIISIOIICH;
niepuo (4acToThl) KolneOaHusI HUTSIHOTO MasTHUKA OT UTMHBI HUTH; TIEPUOJ KOJCOaHUs TIPYKUHHOTO
MasTHUKAa OT MAacChl TIpy3a M JKECTKOCTM TPYKHHBI, MCCIEIOBaHME HE3aBUCHUMOCTH Iepuoaa
M3MEHEHUS] HUTSHOTO MasiTHUKA OT MacChl rpy3a. IIpoBepka COCTOSIHUSI paBHOBECHS phlyara

Duszuueckue s61eHUS 8 npupode: JABMIKCHUC C PA3JIWYHBIMH CKOPOCTSIMHU B )KUBOM W HEXUBOU
opupoaec, CUJIbl JercTBUs TpEHUA B MPUPOAC M TCXHHKA, NPHUIIHMBBI U OTIMBbLI, ABHXXCHHUEC IJIAHCT

1.30 CoNHEYHOH CHCTEMBI, PEaKTUBHOC MIBIDKCHUC JKUBBIX OPraHM3MOB, pbIYard B TeNe 4YeNOBEKa,
BIHSHUE aTMOC(EpHOTrO NaBICHHS HA >KUBOE TEJO, IUIABAHWE PBIO, M3yYCHUE 3BYKOB JKHBOTHBIX,
3eMIICTPSICEHUE, CEHCMUYIECKUE BOJHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CIAIOMETD, TaTIUK MOIOXKEHUS, PACCTOSHUE W YCKOPEHUE, TMHAMOMETP,
MOANIUITHAKA, PAKETHI, phIYar, MOIBIKHBIC U MOIABIIKHBIC OJOKH, HAKJIOHHAS IUIOCKOCTH, IPOCTHIE

131 MEXaHHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI, BOMOMPOBOIHOE YCTPOHCTBO, THAPABIHMYECKHN TIpecc,
MaHOMeETp, OapoMmerp, BBICOTOMEp, TOPIIHEBOM HACOC, apeoMeTp, 93XONOT, HCIIONb30BaHUE
VIBTpa3ByKa B OBITY U 3JEKTPOMEXaHUKA.

2 TEITJIOBBIE SBJIEHUA

21 OCHOBHBIE TTOJIOKEHUST MOJICKYISIPHO-KHHETHUECKUX TEOpUH BemecTBa. Monenu TBEPIOTo, KUAKOTO
' 1 Ta3000pa3HOr0 COCTOSHUS BemecTB. Kpucrammmaeckue 1 aMopdHbIE Tena

29 JBmwkenne wactui BemiecTBa. CBs3b CKOPOCTH JABIDKEHHUS YACTHI[ C TeMIleparypoil. bpoyHoBckoe
' IBIDKCHHE, TP PY3Us

23 CMaunBaHWE U KATHMJUTIPHBIC SBIICHHUS

24 TemmoBoe pacIIUpeHHE U CKATHE

25 TeruioBoe yBaxkeHHE

2.6 Bryrpennss sHeprus. Pabora u Temionepenava Kak albTepHATHBA BHYTPEHHEH YHEPreTHKE

27 Bunp! Temronepenayn: TEMIONPOBOAHOCTE, KOHBEKIIHS, H3ITyYCHHUE.

Harpes u oxmaxnenne ten. KoamaecTBo TeIIoTeL. YAenbHas TeIUIOEMKOCTb:

*8 1 o=am(1,-1)
3aKoH COXpaHEHUs SJHEPTHH B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEILIOBOTO OanaHca!

2.9 Ql +Q2 +---:0

510 Ucnaperne w KoHmeHcanus. V3MeHeHWe BHYTPEHHEH SHEPrUM B IpoIeccaX HCHApeHHs |

' koHeHcauu. Kunenue ®uakoCTu. YenpHas Teriora napooopasosanus: L = Q/m
211 Braxxnocts Bo3myxa
212 [Inapnerne w Kpucrammu3amus. VI3MeHeHWEe BHYTPCHHEH OSHEprUU TPH IUIABJICHHU |
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IIpoBepsieMblii 31eMEHT COACPKAHUSA

KpucCTalliIn3aluu. VnenbHas TEIoTa MIaBICHUS:

m
213 BHyTpeHHSSI SHEPTUs TOPIOYEro TOIUIMBA. YIelbHast TEIJIOTa Cropanus Tommmsa: g = Q/m
214 [puamumne padots! TemioBbix apurareneil. KI1/[ TermioBoro apurarers
Ipaxmuueckue pabomul
N3mepeHue yaenbHON TEMIOEMKOCTH METAJITMYECKOTO IFIMH]IPA; KOIMYECTBO TEIUIOTH, TOTYyYeHHON
BOIOM TIpW TeMmIepaType (UKCHPOBAHHOW Macchl, B KOTOPYIO OMNYIIEH HArpeThld IHJIWHID;
2.15 KOJTMYECTBO TEILJIOTHI, OTJAHHOTO HArPeThIM ITWIMHAPOM, IOCIE OIMyCKaHUSI €r0 B BOMYy KOMHATHOW
TEeMIepaTyphl; OTHOCHUTEILHOW  BJIAXKHOCTH  BO3AyXa, CHEMU(UYHONW TEIUIOTHI  IJIABJICHUS
npaa. MccnemoBanue W3MEHEHUSI TEMIIepaTypbl BOIbI TPHU  Pa3IUYHBIX YCIOBHSX; SIBICHUS
TEII000MEHA IIPY TIePEMEITMBAHUHT XOIOIHON M FOPSYEH BOJIBI; MIPOIIECC Pa3pyIICHUs
QDusuueckue s61enuss 8 Npupooe. TIOBEPXHOCTHOE HATHKCHUE W KAIMIUISPHBIC SIBIICHUS B MPUPOJIE,
2.16 KpUCTAJUTBI B TPHPOJEC, CONHEYHBIC JY4H, 3aMep3aHHe BOJOEMOB, MOPCKHE OpBI3BI; 0Opa3oBaHHE
pO3bl, TyMaHa, UHesl, CHeTa
Texnuuyeckue ycmpoucmeq. KavUISIpel, TPUMEPHl WCHOIb30BaHUS KPHUCTAIIIOB, KUIKOCTHBIN
2.17 TEPMOMETP, JATUYMK TEMIEPATypbl, TEPMOC, CHUCTEMa OTOIJICHHUS JIOMa, TUTPOMETPHI, TICUXPOMETP,
mapoBasi TypOuHa, IBUTATENIb BHYTPEHHETO CrOPaHUSI.
3 SJIEKTPOMATHUTHBLIE SABJIEHUA
31 Onexrpuzalus Tel. J[Ba BUAa SJMEKTPUUECKUX 3aPsIIOB
3.2 B3aumonetictBre 3apsnkeHHBIX Teql. 3akoH Kymona
3.3 3aKoH O COXpaHEHHH 3apsiaa
34 Onexrpuyeckoe mone. Hampsoxk€HHOCTh BHEMTHUX monied. [IpuHIMN Cynepro3uiiny 3IeKTPUIECKUX
' nosei (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu snexrpudeckux 3apsiioB. AKTUBUPYIOTCS OIS HA AIEKTPUUIECKUX 3apsiakax. [IpoBogHuky
' U JUDIEKTPUKH
36 [TocTosHHBIN TOK 00paboTKH. JlelicTBUS 1o OTKIIOYeHHIO Toka. Cua Toka. HampsbkeHue.
' | =g/t,U=Aq
37 DJEKTPUUYECKOE COTTPOTUBIICHHE. YIETHHOE AIEKTPHIECKOE COMPOTUBIICHUE!
' R= nilC
3.8 3axon Oma s yuactka ajnekrpuueckoit memnu: | = U/R
[TocnenoBarenbHOE COSAMHEHUE TIPOBOAHUKOB:
1,=1,. U=U,+U,. R=R, +R,
3.9 [TapannenpHO€ coenrHeHrEe MPOBOAHUKOB PABHOIO COMPOTUBIICHHUS:
R
U=U;I=I+I;:R="1.
2
CMemaHHbBIE COSAMHEHUS TTPOBOTHUKOB
3.10 Pa6ora u MomHOCTE oTKIroueHns Toka. A = Ult, P = Ul
311 3akon Jxoymst — Jlenna:
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2
O=I"-R-t
3.12 OmnsiT Dpcrena. MarHuTHOE MONE MPSIMOTO MIPOBOAHUKA ¢ TOKOM. JIMHUN MarHUTHOW MHIYKIIUU
3.13 MarsuTHOE TOJIe IIOCTOSTHHOW MarHUTHI. B3anMoIeliCTBHE TTOCTOSHHBIX MarHUTOB
3.14 JleficTBE MArHUTHOTO TIOJIST HA IPOBOIHUK C TOKOM
3.15 Ombitel Dapanest. SIBnenne anekrpoMarHuTHOW nHAYKIUU. [IpaBuno Jlenma
Ipaxmuueckue pabomul
W3mepeHune OTKITIOUCHHS COMPOTHBICHHS PE3UCTOPA; MOITHOCTD BKITIOUCHHS TOKA; pabOTHI BKIIIOYHTH
TOK.
HccnenoBanue B 3aBUCMMOCTH OT TOKA, BO3HUKAIOIIETO B MPOBOAHKKE (PE3HCTOPAX, JIAMITOYKAX), OT
3.16 HaAPsDKCHUsT Ha KOHIAX MPOBOMHHKA; B 3aBHCHMOCTH OT UIMHBI MPOBOJHHKA, IUIOMIATH €rO
MOMIEPEYHOTO CEUCHUS U YISIHHOTO COMPOTHUBIICHIS.
[IpaBuna mpoBepKH HAa HAMPSHKCHHE HANPSDKCHUS IPH ITOCTOSHHOM COCOHWHEHUH IPOBOTHHKOB;
MpaBUJia BKJIFOUCHHUS CHJIBI TOKA MPU HApajuIeIbHOM COCAMHCHHWH IMPOBOTHUKOB (PE3UCTOPOB M
JIAMITOYEK)
Qusuueckue s6leHUs 6 Npupode. DISKTPHUCCKHE SBICHUS B arMocdepe, SIEKTPHYECTBO IKUBBIX
3.17 OpraHu3MOB, MATHUTHOE IT0JIe 3eMITH, IPEi( MOTFOCOB, POIb MATHUTHOTO ITOJIS JUTS J)KU3HU Ha 3eMire,
MOJSPHOE CHSIHUC.
Texnuueckue ycmpoucmea: dIIEKTPOCKOII, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUSTUHK DIICKTPHUECKON
318 SHEPrHH, OIJIEKTPOOCBETHTEIbHBIC MNPHOOPHI, HArpeBaTeNbHbIe BIeKTponprbOopsl  (mpuMepsl),
' AIIEKTPHYCCKHE IPEIOXPAHUTENH, HICKTPOMATHHATBI, SJICKTPOJBUTATENb TOCTOSHHOTO TOKA, TCHEPATOp
MTOCTOSTHHOTO TOKa
3.19 OnekTpoMarHuTHEIC BONHEL. [1IKanma 2MeKTpoMarHUTHEIX BOIH
3.20 JlyaeBast Mozenb cBera. [IpsiMonmHEHOE pacipocTpaHEeHHE CBETa
321 3akoH oTpaxkeHHs cBeTa. [lockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIIEHUS CBETa
3.23 Jucniepcust cBera
3.24 JIun3za. Xox syyeit B aun3e. DokycHOe paccrosiHue 3. Ontuueckas cuna mua3: D = U F
3.25 I'ma3 xak ontudeckas cucrema. OnTudeckue mpuoOopsI
Ipaxmuueckue pabomul
W3mepeHne ONTHYECKOH CHIIBI COOMpAaromIell JIMH3BI;, (POKYCHOTO PACCTOSIHUS COOMpAIOIICH IIHMH3BI
(o cBOMCTBY paBEeHCTBA Pa3MEPOB MpeaMeTa U H300pajkeHusl, KOrjia IpeMET HAXOMUTCS B ABOWHOM
3.26 (boxyce), moKa3aTespb IPeTOMIICHHS CTEKIIA.
HUccnenoBanne CBOMCTB M300paskeHUs, MTOMYIEHHOTO ¢ IIOMOIIBI0 COOMPATOIIEH JTUH3BI;, U3MECHEHHE
(OKYCHOTO PacCTOSIHUS IBYX CIOKHBIX JIMH3; B 3aBHCUMOCTH OT YIIa TPEJIOMIICHHSI CBETOBOTO JTyda
OT yIyIa MMaJeHUs Ha TPAHHIIE KBO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupode. 3atm Conmama u JIyHBI, I[BETa TEN, ONTHYECKUE SIBICHUSI B
' armocdepe (uBer HeOa, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmaa: 09KH, IEPHCKOI, (hOTOAIIAPAT, ONTHYECKHE CBETOBOJBI.
4 KBAHTOBLBLIE SABJIEHUA
41 PagnoaktuBHOCTE. Anb(a-, Oera-, raMMa-u3mydeHus. Peakiun anbda-u Oera-pacmana
4.2 OmnsiTe! Pesepdopna mo paccestauto anbha-dactun. [Inmanerapaas Mogens atoMa
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4.3 CocraB aTtomHoroO sifpa. M3ororibr
4.4 [Teprox momypacnaga aTOMHBIX siIep
45 SnepHbie cocTosiHMS. 3aKOHBI COXpaHEHUS 3apsS0BOTO U MacCOBOTO HACEICHHS

Qusuueckue sgnenuss 6 Npupode. npeonoiasaiom PaTuOAKTHBHBIN (OH, KOCMHYECKHE IIy4H,
4.6 pamoOaKTHBHOE W3Iy4YeHHE HEOCCHBIX MHHEPAIIOB, BO3NCHCTBHE PaTUOAKTHBHBIX H3IYYCHHH Ha
OpraHu3M YeJIOBEKa.

47 Texuuueckue ycmpoﬁcmea: CIICKTPOCKOII, I/IH,E[I/IBI/I,E[yaJ'II)HHﬁ AO3UMETP, KaMepa BI/IJ'II)COHa, AACpHast
. OHCPreTHKa.

YYEBHO-METOJINYECKOE OBECITIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. A.B. Ilepeimkuna ®usuka 7 kimacc, M., JIpoda, 2020

2. A.B. Ileppimkua ®usnka 8 knacc, M., Ipoda, 2020

3. A.B. Ileppimkua @usnka 9 kiace, M., Ipoda, 2020



METOAUYECKUE MATEPUAJIBI JISI YUUTEJIA

1. BonkoB B.A., Ilonsiuckuii C.E. [loypounsie pazpaboTku o ¢pu3uke K yueOHbIM
komruiektam A.B. Ilepeimkuna u C.B. I'pomoBa. 7 kimace. — M.: BAKO, 2018

2. Mapon A.E., Mapon E.A. ®usmka. 7 kmacc: J[mmaktudeckue MaTepuaibl
Y4ebHno-meTonmueckoe mocooue.— M.: [Ipoda,2018.

3. Bonkos B.A. Tectol o ¢usuke. 7-9 kimaccel. — M.: Bako, 2019.

4. Coopuuk 3ama4 o ¢usmke: 7-9 xi. / A.B. [leppimkun. — M.: U3narenscTBo
«DJx3amen», 2014.

5. Jlykammk B. U. COopHuk 3amay o ¢pusuke: Yued mocobue mis ydammxest 7-8
K. cpen. k. M.: [IpocBemenue, 2002.
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