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MNOACHUTEJBHASA 3AIIUMCKA

[TporpamMma 1o ¢u3uke Ha ypoBHE OCHOBHOT'O 0OOILEro 0Opa3oBaHusl COCTaBJICHA Ha
OCHOBE TMOJOXEHUH W TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3zoBaTesibHOW mporpammel, npeactaBieHHbx B PI'OC OO0, a Takxke ¢
yaétoM (emepaipbHO pabodueid mporpaMMbl BocriuTaHus ¥ KoHIENUM mpernogaBaHus
yuebHoro npeamera «Puznkay.

Cognepxanue mporpamMmbl 1o (U3MKE HANpaBiIeHO Ha  (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHOW IPaMOTHOCTH OOYYAIOIINXCS U OPTaHU3alNI0 U3yueHUs: PU3UKU Ha
NeATEeIbHOCTHOM OCHOBE. B mporpamMme mno (u3uMKe YUYUTHIBAIOTCA BO3MOXKHOCTHU
yueOHOro mnpeamera B peanusanuu TpedoBanuiik DPI'OC OOO Kk mMIaHUPYEMbIM
JUYHOCTHBIM U METAaIpeJIMETHBIM pe3ysibTaTaM OOYyYEeHHS, a TaKXKe MEXIPEIMETHbIC
CBS3M E€CTECTBEHHOHAYUHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOILIEro
00paszoBaHwMsI.

[IporpamMma mo Qu3uke ycTaHABIMBACT paclpejiesieHue ydeOHOro maTrepuaia o
rojam o0y4yeHus (1o Kjaccam), IpeiaraeT NPUMEPHYIO MOCIEI0BaTENbHOCTh U3YyUCHUS
TE€M, OCHOBaHHYIO Ha JIOTHKE PA3BUTHUA IPEIMETHOTO COACPNKAHUSA U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yJarommxcsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IENbI0 OKa3aHUS METOJUYECKOW MOMOIIA
YUUTENIO B CO3/IaHUU paboyell mporpaMmsl 0 y4ueOHOMY IIPEIMETY.

®dusuka SBISETCA CHUCTEMOOOPA3yIOIIUM Il €CTECTBEHHOHAYYHBIX ~YUEOHBIX
IIPEIMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB W SIBICHUM,
MU3y4aeMbIX XUMHEH, OwWoioruei, acTpoHOMHEH U ¢u3HUecKol reorpaduei, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHpA, MPEJOCTABIIIET Haubosee sicHble 00pa3ibl
IPUMEHEHUSI HAYyYHOI'O METO/a MO3HAaHHUA, TO €CTh CIocoba MOJy4YeHUs! JOCTOBEPHBIX
3HAHUU O MUpE.

Onmna w3 rIaBHBIX 3a7ad  (U3MYECKOro O0O0pa3oBaHUS B CTPYKType OOIIero
o0Opa3oBaHHs COCTOUT B ()OPMUPOBAHUN €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca
K HayKe y 00ydJaromuxcsl.

N3yuenne ¢us3uku Ha 0a30BOM YpPOBHE MpeEANojaraeT OBJAJACHHUE CIEAYIOLIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCT!

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e HMHTEPHPETUPOBATH JAHHBIE U UCIIOIb30BaTh HAYYHBIE TOKA3aTEIbCTBA IS
MOJIYYEHHUSI BEIBOJOB.

[enu n3yyeHus: GU3UKU Ha YPOBHE OCHOBHOI'O 001LIEro 00pa3oBaHUs ONPECIICHBI B
Konnenmuun mnpenoxaBanust - yueOHoro mnpeamera «®Pusmka» B 00pa30BaTEIbHBIX
Opra”u3anusax Poccuniickon denepanun, peAU3YIOIINX OCHOBHBIE
oOuieo0pa3oBareabHble  MPOrPaMMBL, yTBEepKAEHHONH  pemeHueM  Koimeruum



MunucrepcTBa npocBemenust Poccuiickoit @eaepanuu (mpoTtokoa ot 3 aexadps 2019 r.
No [1K48H).
Heaun uzyyenuss Gusnku:

npuoOpeTeHNEe MHTEpeca U CTPEMJICHUS O00yYarouuxcsi K HAy4YHOMY HU3YUYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUNA O HAy4YHOM METOJE NO3HaHUS U (PopMHUpOBaHUE
UCCIEI0BATENLCKOTO OTHOMICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KAK pe3yibTaTa H3Y4YEHHUS OCHOB
CTpPOCHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpOBaHWE TPEACTABICHUH O PpOMd (PU3HKU Uil Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUIA;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oyayiiel mpodecCuoHaTbHON
NeSATEIHLHOCTH, CBA3aHHOM C (PU3UKOM, OJITOTOBKA K JalbHEHIIEeMy O0Oy4YEeHHIO B
HTOM HaIlpaBJICHUH.

JlocTrxeHne STUX IeNiel MporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00eCIeYnBAETCS PEIICHUEM CIeIyIOIUX 3a4aY:

npuoOpeTeHNEe 3HAHUU O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuUOOpEeTeHUE YMEHHM ONUCHIBATh U OOBICHATh (DU3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHHM;

OCBOEHHE METOJIOB PEIICHUSI MPOCTEHIMX PAaCUETHBIX 3a7a4 C UCIIOIh30BaHUEM
bu3UeCcKUX MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUECHTUPOBAHHBIX 33714,
pa3BUTHE YMEHHMI HaAOJIOMAaTh NPUPOJHbIC SIBICHUS U BBIMOIHATH OIBITHI,
n1abopaTopHbIe pabOThI U SKCTIEPUMEHTAIIBHBIE HCCIIETOBAHUS C UCTIOIB30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHME MPUEMOB paboThl ¢ wuHboOpMaIel (U3NUECKOT0 COJEp KaHMUS,
BKJIIOYasi WHOOPMAIMI0O O COBPEMEHHBIX JIOCTHKEHUSX (U3UKU, aHalu3 W
KPUTUIECKOE OIICHHBaHUE MH(OPMAITUH;

3HAKOMCTBO cO cdepamu npodhecCUOHAIBHON AEATETbHOCTU, CBS3AHHBIMU C
(bU3UKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JTOCTHXKCHHSIX
bu3HYeCcKO HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obpazoBanms oTBoaUTCS 238 yacoB: B 7 kiacce — 68 acoB (2 gaca B Hezelio), B 8 Kiacce
— 68 uacoB (2 waca B Hememo), B 9 kmacce — 102 yaca (3 waca B HEHIEI).

[TpenaraeMslii B mporpaMMe 1o Gpusuke rnepeveHs J1adopaTopHbIX paboT U ONBITOB
HOCHUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JIeJaeT BBIOOP MPOBEACHHS JJAOOPATOPHBIX
paboT W OMBITOB C YYETOM HHIUBUAYATbHBIX OCOOCHHOCTEH OOydYaroImuxcs, CIHCKa
DKCIIEPUMEHTAJIBHBIX 3aJlaHUl, MpeJylaraéMblX B paMKaX OCHOBHOI'O I'OCYJAapCTBEHHOTO
’K3aMEHa 1o (pU3MKe.



COIAEPKAHUE OBYUEHUA

7 KIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUM OKPYKAKOIIEr0 MUPA.

®usznka — Hayka O npupone. SBieHus npupoabl. DuU3NUECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BennunHbl. M3Mepenne ¢usnuecknx BennduH. Ousndeckue mpruOopsl.
[TorpemHocts u3MepeHnil. MexxnyHapoaHasi CucTemMa €uHUIL.

Kak ¢usuka u  Jgpyrue  eCTeCTBEHHbIE  HAYKH  M3YYalOT  MPUPOIY.
EcTecTBeHHOHAYUYHBIN METOJI MO3HAHUA: HAOIIOJIEHUE, TTOCTAaHOBKAa HAYYHOTO BOMPOCA,
BBIJIBUKEHUE THUITOTE3, SKCTIEPUMEHT 10 TIPOBEPKE THUITOTE3, 0OBICHEHHE HAOII0aeMOTO
aBiieHus. Onucanve GU3NYECKHUX SBJICHUN ¢ TOMOILBIO MOJIETEH.

Hemoncmpauuu.

1. MexaHuueckue, TeIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.

2. Ousuueckue npuOOpPbHl M TMpoleaypa MNPSMBIX H3MEPEHHI aHaJOTOBBIM H

UG POBBIM PHUOOPOM.

Jlabopamopnvie padomul u Onvimol.

1. OmpezeneHne EHbI JeIeHUs Kbl K3MEPUTEIHHOTO Mprudopa.

2. M3mepeHue pacCTOSHUMU.

3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. M3mepeHue TeMreparypbl NpH MOMOIIH KHAKOCTHOTO TEPMOMETpPA U J1aTUMKa

TEMIEPATYpPHI.
6. IIpoBeneHue nccnenoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTD MMOJETA IAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM O0JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHavasibHbIe CBEACHUS 0 CTPOCHNH BelIeCTBA.

CrtpoeHure BEmeCTBA: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, TOKa3bIBAIOIIUE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBmxeHne dyactul BeniecTBa. CBsA3b CKOPOCTH ABMKEHUS YACTHUIl C TEMIIEPATYypPOH.
bpoyHoBckoe nBmkenue, nuddysus. BzaumoaeicTBie YacTHI] BEIECTBA: MPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX
(KpUCTAIITUYECKUX) Ted. B3auMoCBsI3b MEXKIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSAX W HMX aTOMHOMOJICKYJSIpHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnronenue OpOyHOBCKOTO JABUKECHUSI.

2. HaGmonenwne nuddysnm.

3. HaGOmionenue sBieHui, OOBICHSIOMMXCS MPUTSKEHUEM WIM OTTaJIKUBAHUEM

YaCTHUIL BEIIECTBA.
Jlabopamopnsie pabomel u onvimel.
1. OueHka 1uaMeTpa aToMa METOJIOM PAJIOB (C UCTIOIB30BaHUEM (oTOorpaduii).



2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUSI Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHue U B3auMo/1eiCcTBHE TeJl.
MexaHnnueckoe ABWKEeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHkKeHHE. CKOPOCTh.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JBHKEHUU. PacuéT myTH U BpEMEHU JABUKEHUSL.
SIBneHne uHepUUU. 3aKOH UHEpLMH. B3anMoielicTBUE Tel KaK MPUYMHA U3MEHEHUS
CKOpPOCTH JBIMKEHMS Teld. Macca Kak mepa MHEpPTHOCTH Tena. IInoTHocTh BelecTsa.
CBs13b IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMA BEIlleCTBA.
Cuita Kak xapakTepHUCTHKa B3auMoAeucTBUA Ten. Cuia ynpyroctu U 3akoH I'yka.
N3mepenure cuiibl ¢ MOMOIIBIO TUHAMOMETpa. ABJIeHUE TArOTEHUS U cuiia TsbkecTu. Cuta
TSKECTH Ha Apyrux IuaHerax. Bec tema. HeBecomocts. ClokeHUE CUl, HAITPABICHHBIX
no ogHoM mnpsmoil. PaBHopelcTByromasi cui. Cuna TpeHus. TpeHUe CKOJbKEHHS U
TpeHue Nnokosi. TpeHre B IpupoJie U TEXHUKE.
Jemoncmpayuu.
1. HaOnroneHue MexaHUUYECKOTO JBUKECHHUS Tea.
2. M3mepeHune CKOpOCTH NPSIMOJIMHENHOTO IBH>KEHUSI.
3. HaGnionenue siBneHus WHEPIUU.
4. HabOmroneHue U3MEHEHUs! CKOPOCTH MIPU B3aUMOJICHCTBUU TEl.
5. CpaBHEHHE MACC 110 B3aUMOJACHCTBUIO TEI.
6. CnoxeHue cuj, HalpaBJIEHHBIX MO OJHOM MPSMOH.
Jlabopamopnsie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JBWKEHUs (IIapuka B KUIAKOCTH,
MOJIEITH DJICKTPHYECKOTO aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHne cpenHed CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuka IIo
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OnbITBI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb  pacTsikeHus  (nedopmariun)
NPY>KUHBI OT TIPUII0KEHHOMN CHUIIBI.

5. ONBITBL, TE€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHUS CKOJBXEHHS OT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hanenue. CrocoObl yMEHBIICHUS W YyBEJIMYCHUS JaBieHus. J[laBieHue rasa.
3aBUCUMOCTh JIaBJICHUS raza oT 00bEma, Temnepatypshl. [lepenaua naBineHus: TBEPABIMU
TEJIaMHU, JKUAKOCTIMH U Ta3zamu. 3akoH Ilackamsg. IIHeBMaThueckne MalIUHBL.
3aBUCUMOCTh  JaBJCHUS KUIAKOCTH OT TJIyOuHBL. ['HMapocTaTuyeckuii mapajiokc.
CooOmatomuecs cocybl. ['uapaBinueckiue MEXaHUu3MbI.

Atmochepa 3emnnm u atMocdepHoe gaBieHue. [IpUUMHBI CylIECTBOBAHUS
BO3yIrHON 000109k 3emin. OnwiT Toppuuerm. M3mepenne atMochepHOTO JaBICHUS.
3aBUCUMOCTh aTMOC(EPHOIro JaBJICHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl s
U3MepeHust aTMOC(hEepHOTO AaBICHHUS.

JlelicTBue XKHIKOCTM W Ta3a Ha IOTPYKEHHOE B HHUX TeoO. BrlTamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
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3aBUCUMOCTB JAABJICHHUs ra3a OT TEMIEPaTypHhI.

Ilepenaya naBiaeHUs )XUIKOCTBHIO U Fa30M.

Coobmaromuecs: CoCy bl

['mppaBnuyeckuii nmpece.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpYyKEHHOM 4acTH Tejla U
IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITCCHEHHOU KUIKOCTH.

YcnoBue IuiaBaHus TeEIN: IUIABAHWE WIM TOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOIICHHMS TUIOTHOCTEW TEJIA U KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1.

HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE€ OT 00bEMa MOrpyKEHHOH B
KUJKOCTb YaCTH TeJIA.

Onpenenenue BBITANKABAIOIIECH CUJIBbI, JEHUCTBYIOIIEH HA TEJIO0, MOTPYXKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCHUMOCTHU BBITAJIKMBAIOIIEH CHUJIbI, JEUCTBYIOIEH Ha TEIO B
KUJIKOCTH, OT MacChbl TEA.

OrmbITEI,  AEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAIKMBAIONIEH  CHJIBL,
JEHCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KUIAKOCTD YACTH
TE€JIA ¥ OT IUIOTHOCTHU KUJKOCTH.

KoHcTpynpoBaHue apeomMeTpa WM KOHCTPYMPOBAaHUE JIOAKU U OIPENEIICHUE €€
IPY30II0ABEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTb. DHEprus.
Mexanunueckast padota. MOIIHOCTb.

Ip
pr‘{al“a.

OCTBIC MCXAaHHU3MBI: pbIYar, 6JIOK, HaKJIOHHAasd ITJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA
HpI/IMCHCHI/Ie IIpaBujia PaBHOBCCHUA pbldara K 6HOKy. «3010TOC IIPpaBHUIIO»

mexanuku. KIIJ] mpocTeix MmexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.
Mexanunueckas >Heprusi. Kunetnueckas u noreHiuanbHas sHeprus. [IpeBpamienne

OJIHOT'O BHJIa MEXaHUYECKON IHEPTUU B APYrOM. 3aKOH COXPAHECHHMS JHEPTUH B MEXAHUKE.
Hemoncmpauuu.

1.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomel u onvimol.

1.

2.
3.
4.

8 KVIA

Onpenenenue pabOThl CWIBI TPEHUS NPU PABHOMEPHOM JBW)KEHUHM TeJa I10
TOPU30HTAIBHON TOBEPXHOCTH.

HccenenoBanue ycioBU paBHOBECHs pblyara.

N3mepenne KII/] HaKJIOHHOM MJIOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHHS] MEXaHUYECKOW JHEPTUN.

CC

Pa3nen 6. TensioBble sIBJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHHS BEIIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHOKMHETUYECKOU TEOPUH.



Mopenn  TBEPAOTrO, IKUAKOTO W  Tra3000pa3HOTO  COCTOSHUN  BEIIECTBa.
Kpucrammueckue u amopdusie Tena. OObSICHEHHWE CBONCTB Ta3oB, MXUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOW Teopun. CMauynBaHue
Y KaIllWIIAPHBIC SIBICHUSA. TEeIUIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmeparypbl CO CKOPOCTBIO TEIUJIOBOTO JABHKCHUS YaCTHII.
Buytpennsis sneprusi. CriocoObl M3MEHEHHUSI BHYTPEHHEH HHEPruu: TeIuionepenaya u
COBepIlIeHHE padoThl. BUbI TeIIONepeaun: TerIonpoOBOIHOCTh, KOHBEKIIHS, U3TyUCHUE.

KonuuectBo TemnoTel. VYnenbHas TEIIOEMKOCTh BemiecTBa. TemiooOMeH W
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro OanaHca. [lnaBieHue u OTBepJeBaHUE
KPUCTANIMYECKUX BEIIECTB. YeibHas TemioTa IuiaBieHus. I[lapooOpazoBanue u
koHneHcaiusa.  Wcmapenue.  Kumenue. YnenpHas — TemioTa  MapooOpa3oBaHUSL.
3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxnocTh BO3ayXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHHUS.

[Tpunuunel padoTel TemnoBbix aBurateneit KIIJI termmoBoro asuratens. TerioBbie
JIBUTATEIIN U 3alllUTa OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLIEHHS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpauuu.

1. HaGmronenme OpOyHOBCKOTO TBMKCHHSL.

2. Habmonenne nuddysum.

3. HaOmronenue siBneHuii cMauyuBaHUs U KaWJUISIPHBIX SIBJICHUU.

4. HaOmro/ieHue TenjaoBoro pacumpeHus Tell.

5. M3mMeHnenve paBieHWS Ta3a TpH W3MEHEHWH OOBEMAa W HArpeBaHUU WIIH
OXJIQKICHUH.

[IpaBuna n3MepeHus: TEMIIEPaTypHI.

Buns! Temionepenayn.

OxJaxJieHue Ipu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIieHMN padOThl BHEITHUMH CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HaGnronenue KumeHus.

12. HaGmroieHue mocTosTHCTBA TeMITepaTyphl MpH IJIABJICHUH.

13. Mozenu TerIoBbIX ABUTATENEH.

Jlabopamopnsie pabomel u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbIThI 110 HAOTIOJIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, XKUJIKOCTEH U TBEPBIX
TEJL.

4. OmnpepneneHue JaBJIEHUS BO3AyXa B OJTIOHE MITPUIIA.
OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJACHUS BO3/yXa OT €ro 00béma u
HarpeBaHus WIN OXJIaXKICHUS.

6. [IpoBepka THIOTE3bl JWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JXHUIKOCTH B

© ® N o

TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.



7. HaGmioneHue uW3MEHEHMs] BHYTPEHHEH DHEpruM Tela B pe3ysbTaTe
TEeIIonepeaui U padoThl BHEITHUX CHUJI.

8. HMccienoBanue siBIEHUS TEIIOOOMEHA MPU CMEUIMBAHUM XOJIOAHOW W TOpsYeit
BO/IbI.

9. OmpeneneHue KONMMYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW IMPH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHAPOM.

10. OnpeneneHne yaeabHON TEIITOEMKOCTH BEUIECTBA.

11. MccnenoBanue mpoiiecca CIapeHusl.

12. OnpeiesIeHue OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

13. Onpeniennenne yAeabHOM TeIIOTHI IUIABJICHUS JIbA.

Pazgen 7. DinekTpudecKue 1 MarHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. JIBa poma  BIEKTpUYECKUX 3apsAloB. B3ammogelicTBue
3apsoKeHHBIX Te. 3akoH KyioHa (3aBUCHMOCTBH CHJIbI B3aMMOJICHCTBHS 3apsDKCHHBIX TEIl
OT BEJIMYUHBI 3aPSAJI0B U PACCTOSIHUSI MEXKY TEJIaMM ).

Onekrpudeckoe mnone. Hanpsok€HHOCTH — dnekTpuueckoro  mons.  [IpuHiun
CYNEPIIO3UIINH DIECKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu 5>1eKTpUYECKHX 3apsANIOB. JJEMEHTAPHBIA DJIEKTPUYECKHN  3apsii.
Crpoenne aroma. [IpOBOIHUKM M IUANEKTPUKH. 3aKOH COXPAHEHUS DIEKTPUYECKOTO
3apsa.

DIJIEKTPUYECKHUM TOK. Y CJIOBHUS CYLIECTBOBAHUS AJIEKTPUYECKOrO TOKa. McTOUYHMKH
MOCTOSIHHOTO  TOKa. JIeMCTBUSL DJEKTPUYECKOr0 TOKa (TEMIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUJIKOCTSAX U razax.

Onektpudeckas nenb. Cuna Toka. DnekTpuyeckoe HampsbkeHue. CONnpoTHBIICHHE
MIPOBOJIHMKA. Y AEIBHOE CONPOTUBJICHUE BemecTBa. 3akoH Owma i y4dacTka ILEIH.
[TocnenoBarenbHOE U NTApALICILHOE COCTUHEHUE TTPOBOIHUKOB.

PabGoTa u MOIITHOCTH 2JIEKTPUUYECKOTO TOKA. 3akoH J[oymns—JIeHia. Dnexkrpudeckue
HEMU U TOTPEOUTENH IIEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MAarHUTHI. B3auMo1eiCTBUE TOCTOSIHHBIX MAarHUTOB. MarHUTHOE TIOJIEC.
MarautHOe TONe 3emMiIM M €ro 3HadeHue s Ku3Hu Ha 3emiie. OmnblT Dpcrena.
MarHutHOe ToJIE€ B3JEKTPUUECKOTrO TOKa. lIpuMEHEeHHE >3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MArHUTHOIO MOJS HA IMPOBOJAHUK C TOKOM. DJIEKTPOJBUIaTENb MOCTOSHHOTO
ToKa. cro/ib30BaHuE 3IEKTPOABUIATENICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omnbitel Dapaness. SBiieHue saeKTpoMarHuTHOM uWHAyKuuu. IIpaBuno Jlenua.
Onekrporeneparop. CrocoOb! MOTydeHHsI SICKTPUICCKON SHEPTUH. DIICKTPOCTAHIINN Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpauuu.

DIIeKTpU3aLus TEIl.

JIBa poja 3JIeKTPUYECKUX 3apsiIOB U B3AMMOACHCTBUE 3aPSKEHHBIX TEl.
Y CTPOUCTBO U IEUCTBUE JIEKTPOCKOIIA.

DIIEKTpOCTAaTUYECKAS] HHAYKIIHUSL.

3aKOH COXpaHEHUS IJIECKTPUUECKUX 3aPsJIOB.

[IpoBOAHUKY U TUDJICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

N o v .k w N RE



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

25.

M cTOYHUKH ITOCTOSHHOT'O TOKA.

JlercTBUS 3NEKTPUUECKOTO TOKA.

DJIEKTPUUECKHM TOK B )KUJKOCTH.

["a30BbIl pa3ps.

N3MepeHue CUItbl TOKa aMIIEPMETPOM.

N3mepeHune 3IeKTpUYECKOro HapsiXKeHUs BOJIbTMETPOM.

Peocrar u MaraszuH cCOnpoTHBIICHUM.

Bz3anMoaelicTBuE TTIOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH PA3JICIICHUS MMOJIOCOB MarHuTa.
MoennpoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JlercTBrEe MarHMTHOTO T10JISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sSIBICHUA 3JICKTPOMArHUTHOM MHIYKIIHAH.

OnbiThl @apajes.

3aBUCMMOCTh  HaIpPABJIEHHUS  HMHIYKIIMOHHOTO TOKAa OT YCIOBHH  €ro
BO3HUKHOBEHUSIL.

DIIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie padomel u onvimol.

1.

o Uk w N

10.
11.
12.

13.

14.

15.

16.

OnbITel 10 HAOMIOACHUIO  JJNEKTpU3AlMM  Tel  HHAYKIUMEM u  1pu
CONPUKOCHOBEHMH.

HccnenoBanue NeWCTBUS 3JEKTPUUYECKOTO MOJIS Ha MPOBOIHUKH U TUAIEKTPUKH.
COopka u npoBepka pabOThI JIEKTPUUECKON LIETIH HOCTOSIHHOTO TOKA.
W3MmepeHne U peryiupoBaHue CUITbI TOKA.

W3Mmepenne U perynipoBaHue HANIPSIKEHUS.

HccnenoBanve 3aBUCHUMOCTH CHJIBI  TOKA, HIYIIETO Yepe3 pe3UcCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PEZUCTOPE.

OneIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTb 3JEKTPUUYECKOIO COMPOTUBICHUS
IIPOBOJIHUKA OT €T0 JJIMHBI, IUIOIIA/IHA [TIONEPEYHOTO CEYEHUS U MaTEpHAIa.
[IpoBepka TmpaBWila CIOXKEHUS  HANOPSDKEHWM P MOCIEAOBATEIIBHOM
COEJIMHEHMH JIBYX PE3UCTOPOB.

[TpoBepka npaBuia 4jisi CHIIbI TOKA MPU NMapauieIbHOM COEIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIHOCTY MIEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, HIYIIEr0 4Yepe3 JaMIOYKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HceenoBanre MArHUTHOTO B3aUMOJIEUCTBUS IIOCTOSIHHBIX MAarHUTOB.

W3ydyeHne MarHuTHOTO MOJISi MOCTOSHHBIX MarHUTOB NMpPH UX OOBEIMHEHUU U
pa3zieneHun.

HccenenoBanne NENCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPETIKY.



17. OOBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTHh CHJIBI B3aUMOJEHCTBHUS KATYLIKHU C
TOKOM M MarHuTa OT CHJIBI TOKA U HAIIPABJICHUA TOKA B KaTyLIKE.

18. M3yueHue neicTBUS MarHUTHOIO I10JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyunpoBaHue u u3ydeHue padoThl AJIEKTPOABUTaATENs.

20. U3mepenne KIIJI anekTpoaBurarebHOW yCTaHOBKH.

21. OnbITBI 10  MCCJIENOBAHMIO  SIBICHUS  3JIEKTPOMATHUTHOM  MHIYKLIHH:
UCCIIEJOBAHUE U3MEHEHUI 3HAYECHUS U HAIIPABJICHUSA WHIYKIIMOHHOI'O TOKA.

9 KUIIACC

Pa3pnen 8. Mexannuyeckue siBJICHHS.

Mexanndyeckoe — aBrmkeHue.  MarepuanbHas ~ Touka. Cucrema  OTCUéra.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBIKEHUS. PaBHOMEPHOE NIPSIMOJIMHENHOE ABUKEHUE.
HepaBHomepHoe npsiMmonuHenHoe ABrkeHUE. CpellHssl 1 MTHOBEHHAsI CKOPOCTh Tela IPU
HEPABHOMEPHOM JIBUOKEHUU.

Yckopenue. PaBHOyckopeHHOE NpsiMOJIMHENHOe nBHkeHue. CBOOOJHOE MasieHue.
Omneitsl 'anmunes.

PaBHOMepHOE [BMKEHHME 1O OKpyXHOCTU. llepuwon u wyactora oOpamieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[IepBbii 3axk0oH Hprorona. Bropoin 3akon Hprorona. Tpermii 3akoH HproTona.
[IpyHIMT CyNIEpIIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHMs: cuia TPEHUS CKOJIBKEHHMsS, Cuia
TPEHUs MOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOAHOTO MaJCHMUS.
JBmwxenue nnaner Bokpyr Comnuoa. IlepBas kocmuueckasi ckopoctb. HeBecomocTs u
IIEpErpy3KH.

PaBHOBecue wmatepuanbHOM TOukd. AOCOMiOTHO TBEpAOEe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEITIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Ttema. M3menenne wummynsca. MMmynbe cumibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTUBHOE IBMKEHHUE.

Mexannueckass pabota W MOIIHOCTb. PaboTa cuil TsDKECTH, YINPYTOCTH, TPEHUS.
CBs13b 3Hepruy U padbothl. [loTeHIManbHas SHEPTUs Tea, IOJHATOrO HaJl MOBEPXHOCTHIO
3emud. [loTeHmanpHas dHeprus ckartou npyxuHbl. Kunernueckas sHeprus. Teopema o
KMHETHUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHH.

Hemoncmpauuu.

1. HaOmroneHne MeXaHMYECKOro JABM)KEHHS Tela OTHOCUTENIBHO pa3HbIX Tell

OTCYETA.
2. CpaBHeHHE IIyT€d W TPACKTOPUM JBWKEHHS OJHOIO M TOrO XKE& Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOIO IBUKEHUS.
4. WccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHKCHHUS.
HabGnronenue 1BMKEHHS Tella IO OKPY>KHOCTH.



9.

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

HaOnronenne MexaHWUYECKUX SIBIICHHM, TPOUCXOSAIIMX B CHUCTEME OTCUéTa
«Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBUKEHHH OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOPEHHUS TeJIa OT MACChI TEJIa U JCUCTBYIOIIEH HA HETO CUJIBI.
HaOmronenue paBeHcTBa CUIJI PU B3aUMOICUCTBUM TEIL.

M3meHeHnne Beca Tena Mpu yCKOPEHHOM JBHKECHUU.

[lepenaya uMItyinbca Mpu B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3AUMOICHUCTBUU TEJL.

CoxpaHeHne UMITyJIbCa PU HEYTIPYTOM B3aUMOACHCTBHM.

CoxpaHeHue umnyJibca npu abCOIOTHO YIPYTrOM B3aUMOJICUCTBUMU.
HaGmtonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU TTPU CBOOOHOM I1aJICHHUU.

CoxpaHeHHEe MEXaHWYECKOW SHEpPruu NpH JBWKEHUM Tella NOoJA JEHCTBHEM
PY>KUHBIL.

Jlabopamopnuie padomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue Tpakta JUisi pa3roHa M JaJbHEHIIEro paBHOMEPHOIO
JBUKCHMSI IIApUKA WU TEIEKKU.

Ormpenenenre cpeaHeil CKOPOCTU CKOJBbKEHUs OpycKa WM JBIKCHHS IIapUKa
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpeHUs Tena MpH paBHOYCKOPEHHOM JIBMXKEHUH IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBaHne 3aBUCHUMOCTH IYyTH OT BpPEMEHH IPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka runoTespl: €ciau MpU PABHOYCKOPEHHOM JABWKEHUU 0€3 HadaJIbHOU
CKOPOCTH NYTH OTHOCSATCA KakK psiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOILUE
IPOMEXYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJBKEHUS OT CHJIbI HOPMaJIbHOIO
JABJICHUSL.

Omnpenenenre KO3PGUITUEHTA TPEHHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenvue pabOThl CWIIBI TPEHHsI IPU PABHOMEPHOM JIBJKEHUHU Tejla IO
TOPU30HTAJILHON MOBEPXHOCTH.

Omnpenenenre padOTHI CHIIBI YIPYTOCTH MPU MOIBEME Tpy3a C UCIOIB30BaHUEM
HEIMOJBM)XHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.
KonebarensHoe nBmwkeHne. OCHOBHBIC XapaKTCPUCTUKH KOJICOAHMIA: TIEPHO/I,

4acToTa,

amMmiutyaa. MaremaTH4ecKuid W TpYKUHHBIM MasTHHUKU. lIpeBpamenue

OHCPI'UU IIpU K0JIeOaTeTbHOM JABMOXCHHNU.
3aTYXaIOHII/IC KoJIcOaHus. BBIHY)KI[CHHBIG koncOanusa. Pe3onanc. Mexanndeckue

BOJIHBI.

CBoicTBa MexaHM4YecKuX BOJH. IIpomonbHble M monepedHble BOJHBL. JlMHA

BOJHBI U CKOpPOCTh €€ pacnpocTpaHeHus. MexaHW4YecKHe BOJHBI B TBEPIOM Tele,
CECMUYECKUE BOJTHEI.



3Byk. I'pomkocTh 3Byka u BbicOTa ToHAa. OtTpaxkenue 3ByKa. WH(DpasByk u
yJIbTPa3BYK.
Hemoncmpauuu.
1. HaGmronenue konebanuii TEN MO JCHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
3. HaOumronenue BbIHYXIEHHBIX KOJIEOaHUI U pe30HaHCca.
4. PacnpoctpaneHne npoJoabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaOumroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
6. AKYCTHUYECKHI pe30HaHC.
Jlabopamopnvie padomol u onvimol.
1. Omnpenenenue 4acToThl U Mepro/ia KoueOaHU MaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpeneneHue 4acTOThI U IEPHUOAA KOJIeOaHUN NPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTHU NEpHOJa KOJEOAaHUM MOABEIIEHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTH.

4. WccnemoBanue 3aBUCHMOCTH TEpHOJa KOleOaHWUN TPYKMHHOTO MasTHUKAa OT
MAacchl rpysa.

5. IlpoBepka HE3aBUCHMOCTH TiepHoAa KojeOaHu rpysa, MOJBELIEHHOIO K HUTH,
OT MAacChl Ipy3a.

6. OMBITHI, AEMOHCTPHUPYIOIINE 3aBUCHMOCTh MEpHOAa KOJeOaHUM MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a 1 KECTKOCTH MPYKUHBI.

7. W3Mmepenue yckopeHus CBOOOJHOIO MaJeHMSL.

Pazgea 10. DieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMAarHuTHOE roJje. DJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
AIIEKTPOMAarHUTHbIX ~ BOJH. Illkanma  smeKTpoMarHUTHBIX BOJH. Mcrnosib3oBaHue
AIIEKTPOMArHUTHBIX BOJH JJI COTOBOM CBSI3U.

OJnekTpoMarHuTHas npupona ceera. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1. W3ydeHune CBOWMCTB HJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOWJIBHOIO

TenedoHa.

Pasnen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas mognenp cBera. Mcrounuku cBera. lIpsMonuHenHOe pacrnpocTpaHEHHe
ceera. 3atrmeHus CosHma u Jlynel. OtpaxkeHue cBera. Ilimockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs1 cBeTa. [[0JIHO€ BHYTpEHHEE OTpa)kKE€HHE
cBeta. Mcnonb30BaHuE OJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJIAX.

JIunza. Xoxa mydeil B nuH3e. OnTuyeckas cucreMa Qoroamnmnapara, MUKpPOCKONa U
Teneckona. ['na3 kak ontudeckas cuctemMa. bim3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6enoro cera B crekrp. OnbiTel HetoToHa. Cl0KE€HHE CIIEKTPATIbHBIX
uBeTOB. /lucnepcus cera.

Jemoncmpayuu.



W X N Uk W e

[IpssMONMMHEWHOE pacIpOCTPAHEHNE CBETA.

OtpakeHue cBeTa.

[Tosryuenue n3o0paxkxeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xox mydeit B coOuparonieit JInHse.

XoJ 1y4er B paCCEUBAIOLIEH JIMH3E.

[Tosryuenune n300pakxeHU C MOMOILBIO JIUH3.

[TpuHuun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens rimasa.

11. Paznmoskenue 6e1oro cBeTa B CIEKTP.

12. [lomydyenue 6enoro cBera Mnpu CI0KEHUH CBETA Pa3HbIX IIBETOB.
Jlabopamopnsie pabomel u onvimel.

1.
2.

N o U Bk

HccnenoBanue 3aBUCMMOCTH YTJIa OTPAXXSHHsI CBETOBOTO JIyda OT yrJja MmaIeHusl.
W3ydeHnne xapakTepuCTUK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yIJla MPEIOMIICHUS CBETOBOrO Jiyda OT yrIja
MaJICHUS HA TPAHUIIE «BO3/LyX—CTEKIION.

[Tonyuenne n300pakeHUi C TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
OmBITHI IO Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITHI 110 BOCIIPUATHUIO IIBETA MIPEAMETOB MPU UX HAOIIOJEHUHU YEPE3 1BETOBHIC
GbUIBTPEL.

Pasznes 12. KBanTOBBIC SIBJICHHS.

OmnbiTel - Pesepdopna u mmanerapHas mojenp aroma. Mogens atoma bopa.
Hcnyckanye v noryiomenne cBeta atoMoM. KBaHThL. JInHe4aTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, O6era- U ramma-uziaydeHus. CTpoeHre aTOMHOTO sijpa.
Hyxnonnas moznens atomHoro siapa. M3oromnsl. PaguoaktuBHble npeBpamieHus. [lepuon
noJiypacnaaa aTOMHBIX sJEP.

SAnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsA0BOr0 U MACCOBOIO YHUCEN. DHEPrus
CBA3M aTOMHBIX sfep. CBA3b Macchl M 3HEpruu. Peakuuu cuHTE3a W JCJIECHMS SAEp.
Nctounuku sHeprun ConHIa U 3BE3I.

AnepHas sHepreTuka. J[eMcTBUS palOaKTUBHBIX U3JyYECHUN HA KUBBIE OPraHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpbl U3TyUYEeHUS U TOTJIONICHUS.

CnexTpbl pa3Iu4HbIX a30B.

CnekTtp Bogopoa.

HaGmronenue TpexoB B kaMepe Buiibcona.

Pabota cuéTunka HOHU3HPYIONTUX H3TYyUCHUH.

Perucrpanus nznydeHus NpUupOaHbIX MUHEPAJIOB U MPOIAYKTOB.

Jlabopamopnwie pabomut u onvimel.

1.
2.

Habmtoienue CrionHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyUEHHSI.
HccnenoBanue TPeKOB: U3MEPEHUE YPHEPTHH YACTUIIBI 10 TOPMO3HOMY MyTH (TI0
doTorpadusim).



3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001HAK NI MOAYJIb.

[ToBTOpUTENHEHO-0000MAIONIMN MOYJb MpeJHa3HAYeH JUIsl CUCTEMATH3alUh |
0000mIeHNST TIPEAMETHOTO COJIEPKAHUS M OIbITA JICATCILHOCTH, MPHOOPETEHHOTO TIPH
W3YYCHUU BCEero Kypca (U3WKHA, a TaKkKe I TOATOTOBKM K OCHOBHOMY
rocyJ1apcTBEHHOMY 3K3aMEHY MO (U3HKE JIJIsi 00YUaIoIUXCsl, BHIOPABIIMX 3TOT Y4eOHbBIN
IpEeIMET.

[Ipy u3y4yeHUH OAHHOTO MOAYJS PEATU3YIOTCS W CHCTEMATU3UPYKOTCS BHJIBI
NEATEIHPHOCTH, Ha OCHOBE KOTOPBIX OOECIeYnBaeTCs JAOCTIKCHHWE NPEIMETHBIX |
METanpeaIMETHBIX TTAHUPYEMBIX pEe3yJIbTATOB oOyJeHwUs, dbopmupyetcs
€CTECTBEHHOHAY4YHas TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOJ0B UCCIICIOBAHMUS SBIICHUN
IPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3UUYECKUE SBICHUS, IPUMEHSIS
MOJIyYEHHbIC 3HAHUS, PEIIaTh 3a/1a4H, B TOM YHCJIC KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIMANBHO ESTETBHOCTHBIN XapaKTEp AAHHOIO pa3jesia pealu3yeTcs 3a CUET
TOT0, YTO OOyYAIOUIMECs BBIMOJHSIOT 3a/1aHusl, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUN PACMO3HABaTh U HAYYHO OOBACHATH (PU3MUECKHE
SBJICHHS B OKPYKAIOLLIEW IPUPOJAE U IIOBCEHEBHOM KU3HU;

MCIOJIb30BaTh HAyYHbIC METOAbI UCCIEOBAHUS (PU3UUECKUX SIBJICHUM, B TOM YHUCIIE
JUISL IPOBEPKU TMIOTE3 U MOJIYYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSACHATH HAyYHBICE OCHOBBI HamOoJiee BaKHBIX JOCTIDKCHHH COBPEMEHHBIX
TE€XHOJIOTUW, HAmpUMep, IPAKTUYECKOrO HWCMHOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA MPEBPAILCHUS M COXPAHEHUs BCEX W3BECTHBIX BHUJIOB
SHEPIUHU.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3uku Ha YpPOBHE OCHOBHOIO 00ILero oOpa3oBaHMs HAIpaBICHO Ha

JOCTIDKEHHE  JIMYHOCTHBIX, METAlpeIMETHBIX M  TPEIMETHBIX  00pa3oBaTeIbHBIX
pe3yJbTaToB.

B pesynprate u3ydenus (U3NKH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA Y

oOyudaromerocs OyayT c(hOpMHUPOBAHBI CIICAYIOIINE JMYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

- TMpPOSIBJECHUE HHTEpeca K HUCTOPUA U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nIecKoil HayKu;

- IGHHOCTHOE OTHOIIIEHUE K JOCTIKEHUAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUN (PU3UKY;
- OCO3HAHHUE BaAKHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B IESITEIIBHOCTH YUEHOI'O;

3) 3cTeTH4YeCKOro BOCIIUTAHMS

- BOCHOPUSTHE JCTETHUYECKHX KadecTB (M3MUECKON Haykud: e€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

- OCO3HAaHHE LIEHHOCTU (PU3UYECKOI HAYKH KaK MOIIIHOT'O MHCTPYMEHTA IMO3HAHUS MUpa,
OCHOBBI PAa3BUTHS TEXHOJIOTMH, BaKHEUIIIEW COCTABIISIIOIEH KYJIbTYPHI;

- pa3BUTHE HAay4yHOM JIOOO3HATENIBHOCTH, UHTEpeca K HCCIEeI0BaTEIbCKON
NEATEIbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbSl M IMOIUOHAJIbHOI0 0JIATOIOTyYHA:

- OCO3HAHHE I[EHHOCTU 0€30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU MpaBWi O€30MaCHOrO MOBEJAEHUS Ha TPAHCIOPTE, HA JOpPOTax, C
AIEKTPUYECKUM U TETUIOBBIM 000PYOBAaHUEM B JJOMAIIIHUX YCIOBUSAX;

- cOpMHUPOBAHHOCTh HaBbIKAa pedieKkcuu, MpU3HAHUE CBOEro IMpaBa Ha OIIMOKY H
TaKOT0 k€ MpaBa y APyroro 4YeJaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AKTHUBHOE YyYacTM€ B pEHICHUM NpaKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U COLHUAJIbHOM
HaIpaBJICHHOCTH, TPEOYIOIUX B TOM YKCIIE U PU3NUECKUX 3HAHUM;

- HUHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (PUBUKOM;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

- OpHEHTalMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUW ISl pelIeHUs 3a1ad B o0nacTu
OKpYyXKarolleld Ccpeapl, IUIAHUPOBAHMS TOCTYNKOB UM OLEHKHM HX BO3MOXHBIX
IIOCJIEICTBUM JIUIS1 OKPY KAIOLIEN CPEIbI;

- OCO3HaHHE TII00AIBHOrO XapakTepa 3KOJIOTMYECKUX MPo0OIeM U MyTel UX PelICHNUS;

8) ajanTanuu K M3MEHAIUMCS YCI0BUSIM COUAJIBLHON U IPUPOAHOI Cpebl:

- MOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBIOJTHEHUH KCCICIOBAHUNA W MPOEKTOB
(br3MYeCcKON HANPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHUX;



- MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUECKYIO €SI TEIHHOCTD;
- TOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHMM, B TOM 4ucie (HOpPMYITUPOBATH UICH,

TIOHATHSI, TUITOTE3bI O (PU3NUECKUX 00BEKTaX U SBICHUSX;

e - OCO3HaHUE NCPHUITUTOB COOCTBCHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3HKHU;

e - IUTAHUPOBAHHE CBOETO PA3BUTHS B IPHUOOPETCHUN HOBBIX (PM3MUCCKUX 3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh M BBIABIATH B3aMMOCBS3M MPUPOABI, OOIIECTBA U
APKOHOMMKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUM;

e - OIICHKAa CBOMX JICHCTBHM C y4ETOM BIIMSHHS Ha OKPYXKAIOIIYIO CpPEeay, BO3MOXKHBIX
rJ100aJIbHBIX TIOCIEACTBUH.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEGHMSI IpOrpaMMbl IO (PU3MKE HA ypOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus y oOydaromierocs OyAyT c(pOpMHUpPOBaHbI MeTampeJAMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIINE IMO3HABATENIbHBIE YHHBEPCAIbHBIE YUYEOHBIE JEUCTBUS, KOMMYHHKATUBHbBIE
yHHUBEpCaJIbHbIC yueOHbIC ICUCTBUSA, PETYIATUBHbBIC YHUBEPCATbHBIC yUeOHbIC ACHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC yUeOHbIe el CTBUA

Ba3oBble Jijornyeckue AecTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SIBICHHH);
YCTaHABJIMBATh CYIISCTBCHHBIM TPU3HAK KIACCH(HUKAIIMH, OCHOBAHHS  JIJIS
0000IICHNS U CPaBHEHMUS,;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMATpUBAEMbIX (PaKTax, HaHHBIX
U HaOJTIOJICHUSIX, OTHOCSIIIUXCS K (PU3HUECKUM SIBJICHUSIM;

BBISIBIISITH IPUYUHHO-CJICJICTBEHHBIE CBS3H MPU U3yUeHUH (PU3MUECKUX SBICHUN U
MPOIIECCOB, JIEJIaTh BBIBOJABI C WCIOJB30BAHUEM JIEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIFOYCHHUH, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUICCKUX BEITUYNH;
CaMOCTOSITENIFHO BBIOMpaTh CcHoco0 pemeHus ydeOHOH (u3nueckoil 3amadu
(cpaBHEHHE HECKOJBKMX BAapHAHTOB PEIICHUS, BHIOOP Hambosee MOIXOMASIIETO C
y4ETOM CaMOCTOSITENTFHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBaTe/IbCKHE TeliCTBUS:

HCITOJIB30BaTh BOIIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;
MPOBOJIUTh IO CAaMOCTOSATEIBLHO COCTABIICHHOMY TIUIaHY OIbBIT, HECIOKHBIM
(bu3HYecKuil FIKCIIEPUMEHT, HEOOIBIIIOE UCCIEI0BaHNE (PUBUUYECKOTO SABIICHHUS,
OIICHWBATh HA MPUMEHHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIUIO, TMONTYYCHHYIO B
XO0JI€ UCCTIEIOBAHUS WA SKCIIEPUMEHTA;

CaMOCTOSATENHLHO (HOpMyTHUpOoBaTh OOOOIICHWS W BBIBOJALI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOJICHUS, OTIbITA, HCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JalibHEWIIee pa3BUTHE (PUIMYECKUX MPOIIECCOB, a
TaK)XK€ BBIJIBUTATh TPEIMOJIOKEHUS 00 WX Pa3BUTUA B HOBBIX YCJIOBHSAX U
KOHTEKCTaXx.

Pabora ¢ undopmanueii:



MPUMEHSTh Pa3IMYHBIC METOMABI, HHCTPYMEHTHI M 3aIPOCHI TIPH MOMCKE M 0TOOpE
MH(}OpMAIUU WIH JAHHBIX ¢ YYETOM MPEII0KEHHON yueOHOM hu3HUecKo 3a/1a4u;
aHaIM3UpOBaTh, CHUCTEMATH3UPOBATh U  HHTEPIPETHPOBATH  HH(MOpMAIUIO
Pa3TUYIHBIX BUIOB M (OPM MIPEACTABICHIS;

CaMOCTOSATEIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TIpEACTaBICHUS] HHGOPMAIINH W
WJUTIOCTPUPOBATH PEIlIaeMblIe 33]]a4l HECIOKHBIMUA CXEMaMU, IUarpaMMaMu, HHOU
rpaduKoi 1 UX KOMOWHAIIUSAMH.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

B X0Ji¢ OOCYXICHHUS y4eOHOTO MaTepHayia, Pe3ylbTaTOB JIAOOPATOPHBIX paldOT |
MIPOEKTOB 3aJIaBaTh BOIPOCHI IO CYMIECTBY OOCYXKIaeMOW TEMbI M BBICKAa3bIBATh
WJCH, HalleJICHHBIE Ha pEIICHUE 3aJa4yd W TOJJIepKaHue OJarokenaTelbHOCTH
OOIICHUS,

COITOCTABJIATh CBOM CYXJCHHUS C CYXKICHUSAMH JPYIMX YYaCTHHKOB JHAJIOTa,
OoOHapyXMBaTh Pa3IUIHE U CXOACTBO TO3HIIHIA,

BBIP@)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMMCHbMEHHBIX TEKCTaX;

nyOJMYHO TIPEICTABNIATH PE3YJIBTAThl  BBIMOJHEHHOTO (U3MYECKOTO - OIbITa
(9KCTIIEpUMEHTa, UCCIICIOBAHUS, TPOCKTA);

MOHMMATh W UCIOJIH30BATh IPEUMYIIECTBa KOMAHHOW U MHIUBHIYaJIbHON paOOTHI
MIPU pELIEHUN KOHKPETHON (PM3HUECKOU MPOOIEMBI;

NPUHUMATH TIEJIM COBMECTHOHN JIEATEIHHOCTH, OPTraHU30BBIBATH ICHCTBHS IO €€
JIOCTHKCHHIO: paclpeieiaTh poJid, OOCYXIaTh TMPOIECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHCHHS HECKOJIBKUX JTFOJICH;

BBITIOJTHATH CBOKO YacTh pabOTHI, JIOCTHras KadeCTBEHHOTO pe3yJibTaTa Mo CBOEMY
HAIIPABIICHUIO U KOOPJAMHUPYS CBOU JICUCTBHS C APYTUMHU WICHAMU KOMAH/IbI,
OIICHMBATh KadeCTBO ~CBOCTO BKIaJa B OONMH TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITHMPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MPOOJEMBl B JKM3HEHHBIX W YUYEOHBIX CHUTYyalMsIX, TPEOYIOIUX IS
petieHus: GU3NYECKUX 3HAHUI;

OPUEHTHPOBATHCS B PA3IUYHBIX MOAXO0JAX MPUHATHUS pelIeHUN (MHAMBUIYaIbHOE,
MPUHSITHE PEIICHUS B TPYIINE, IPUHATHAE PEIICHUN TPYIIIOi);

CaMOCTOSITENTFHO COCTaBISITh alTOPUTM peuieHus (HU3MUecKOr 3a1auu WM TUTaHa
UCCIIEIOBaHMS C YYETOM HMEIOUIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM,
apryMEeHTHPOBATH IIpeijaraéMble BApUAHThI PELLICHUH;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE.

CﬂMOKOHTpOJIL, IMOIMOHAJILHbIN UMHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIIEHKY CUTYaIlMU U TIpe/Jiarath IJiaH €€ U3MECHCHUS;
OOBSCHATh MPUYUHBI JTOCTHKCHUS (HEIOCTHUKEHUS) PE3yJbTATOB JCATEIHHOCTH,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;



e BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb (B TOM YHCJIE B XOJ BBIIOJIHEHUS
(U3MYECKOro HCCIIEIOBAHUS UM TMPOEKTa) HA OCHOBE HOBBIX OOCTOATENLCTB,
M3MCHUBIITUXCS CUTYallU, YCTAHOBIICHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM;

e CTaBUTh ce0S HAa MECTO JAPYroro 4ejoBEKa B XOJ€ CHOpa WM JUCKYCCHHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYToro;

e TMpHU3HABaTh CBOE MpPaBO Ha OMMOKY MpPU pelIeHWH (PU3NYECKHX 3a7ad WIA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

IMPEAMETHBIE PE3YJ/IBTATBI

K xoHIy 00yueHus B 7 KJjacce MpeaMETHBIC PE3yIbTaThl Ha 0230BOM YPOBHE JTOJDKHBI

oTpaxkaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUN:

e HCIMOJb30BaTh TOHATHS: (U3MUECKHME U XUMHYECKUE SIBJICHUS, HaOJIIOJCHUE,
AKCIIEPUMEHT, MOJICNb, TUTIOTE3a, SAUHUITBI (PU3NUECKUX BETMYWH, aTOM, MOJICKYIIa,
arperaTHbIe  COCTOSHHUS  BemiecTBa  (TBEpHOE,  KHUAKOE, Ta3000pa3HOE),
MEXaHMUYECKOE JBWXKECHHE (paBHOMEPHOE, HEPABHOMEpPHOE, NPSIMOJIMHENHHOE),
TPacKTOPHs, PaBHOACUCTBYIOMIAs cuia, Aedopmarus (ynpyras, MIaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbL;

e paszmuuaTh sBicHUS (muddy3msa, TEMIoBOE€ ABMKEHHUE YACTHI[ BEIIECTBA,
PAaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPIIMS, B3aUMOJICHCTBUE
TEJl, paBHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHOW OCBhIO BpalleHus, Iepeaaya
JaBJIeHUST TBEPABIMU TEJAMHU, KUIKOCTSIMU U razamu, arMoc(epHoe aaBieHHE,
MJIaBaHWE TeJ, TMPEBpalllCHUS MEXaHWYECKOM HHEpPruv) IO OIMUCAHUI0 UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JTaHHOE
buznyecKoe SIBICHUE;

e pacro3HaBaTh NPOSBICHHUE M3YUYECHHBIX (U3MUECKUX SIBJICHUN B OKpY>KAIOIIEeM
MHUpE, B TOM 4HcCle (U3UYECKUE SIBICHHUS B MPHUPOJE: NMPUMEPHI IBUKEHUS C
Pa3TUYHBIMU CKOPOCTSIMHU B )KUBOW U HEXKUBOU MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B
MPUPOJIC W TEXHHWKE, BIMSHUE aTMOC(EpPHOTO MaBIICHUS Ha J>KHBOW OpPraHU3M,
IJIaBaHUE PHIO, phlUard B TEJIE UYEJIOBEKA, IIPU ATOM MEPEBOJIUTH MPAKTHUYECKYIO
3ajlayy B y4eOHYI0, BBIIEISATH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKK) (PU3HUUECKUX
SIBJICHUI;

e ONKCHIBATH M3YYCHHBIC CBOWCTBA TEI W (PU3HUYECKHUE SBJICHHS, HWCIIONB3YS
¢bu3udeckue BeMWYWHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMsS, IMYTh,
CKOPOCTb, CPEIHsISi CKOPOCTb, CHJa YIPYTrOCTH, CHJIa TSXKECTU, BEC Teja, CHIIa
TpeHus, JaBlicHHe (TBEPAOro Tesa, >KUJIKOCTH, Ta3a), BHITAJIKWBAIOIIAS CHJIA,
MexXaHuYecKas paboTa, MOIIHOCTh, IIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIMECHT
MOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYCCKAsi U TIOTCHIIUATbLHAS SHEPTH ), TIPH
OTIMCAHWH MPABWIIBHO TPAKTOBAThH (PU3UIECKUIH CMBICI UCIIONBH3YyEMbIX BETMYUH, X
o0O3HaUeHUs ¢ CAUHUIBI (PU3MYECKUX BEJIMYMH, HAXOAUTh (OPMYIIbI,
CBS3BIBAIONIUE JAaHHYIO (DM3UUECKYIO BEIUYUHY C JPYTUMU BEIMYMHAMU, CTPOUTH
rpad UKy U3yIEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYINH;



XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3HYECKHE SIBJICHUS W IPOLIECCHI, UCIOJIb3YS
IpaBUJia CIOXKEHHsI CUl (BAOJb OJHOW MpsiMoii), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXuMmesna, NMpaBWiIO paBHOBeCHs pbluara (0J10Ka), «30JI0TOC MPABHIION
MEXaHHUKHU, 3aKOH COXPAaHEHUS MEXAaHWYECKOM DJHEPrUM, IIPU OSTOM JaBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHa U 3allACBIBaTh €ro MAaTeMaTU4YeCKOe
BBIPAKCHHE;

OOBSCHATH (PU3MUECKUE SIBICHHUSA, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHTyaluid IPAKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BBIABILITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHUECKUX HIArOB C
OMmopoy Ha 1-2 M3y4eHHBIX CBOMCTBa (HM3MUECKUX SABICHUH, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3aJaud B 1—2 JEHCTBUS, UCIHOJB3YS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIME (PU3WYCCKUE BEIWYMHBI: HA OCHOBE aHAlK3a YCIOBHUS 3a7add
3aMMChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NIECKUE BETUYHHBI B (DOPMYIIBI U
IPOBOAUTDH PACUYETHI, HAXOUTh CIIPABOYHBIE JIAHHBIE, HECOOXOAUMBIE /ISl PEIICHUS
3a]1a4, OIICHUBATh PEAIMCTUYHOCTD MOTYYEHHON (PU3UUYECKOM BETMUNHBI;
pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUINTHh MPU MOMOIIH (PU3HIECKUX
METOJOB, B ONMCAHWUU HCCIEAOBAHUS BBIIEIATH IMPOBEPAEMOE IPEIIONIOKEHHE
(runoTe3y), pazau4arb U MHTEPIPETUPOBATH IMOIYYEHHBINH pe3ynbTaT, HaXOJIUThb
OLIMOKY B XOJI€ OTbITA, I€1aTh BHIBOJIBI 110 €T0 Pe3ybTaTaM;

IPOBOAMUTH OMBITHl MO HAOTIOACHUIO (PU3MUECKUX SBICHUW WIN (PU3NYECKUX
CBOMCTB Tel: (OpMynHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHUS, COOUpPATh
YCTAaHOBKY M3 TMPEAJIOKEHHOIO OO0OpYyJOBaHMS, 3alUChIBaTh XOJ ONbITa U
(bopMyJIpOBaTh BHIBOJIBI;

BBIIIOJIHATH IPSIMbIE U3MEPEHUST PACCTOSHUSA, BPEMEHH, MacChl Teja, 00bEMa, CHUIIbI
U TEMIIepaTypbl C HCIHOJb30BAaHUEM AaHAJOTOBBIX U IUPPOBBIX MPUOOPOB,
3aMyChIBaTh MOKa3aHUA MPHOOPOB C yUETOM 3a/JaHHON aOCOTIOTHOM MOTPEIIHOCTH
U3MEPEHUN;

IPOBOAMTDH UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PM3UYECKOM BETUYMHBI OT JPYrou
C HCIOJb30BAaHHWEM TMPSAMBIX =~ M3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO
JBYDKYILETOCS. TeJda OT BPEMEHHU JBW)KECHMS Tela, CUIbl TPEHUS CKOJIBKECHHS OT
Beca Tena, KauecTBa 00paboTKM MOBEPXHOCTEN TET M HE3aBUCUMOCTHU CHIIBI TPCHHUS
OT IUIOIIAJIA CONPUKOCHOBEHUS TE€J, CHJIbl YIPYTOCTH OT YMJIMHEHUS NPYKUHBL,
BBITAJIKUBAIOIIEH CUJIBI OT 00BEMaA MOrpYXEHHOM 4YacTWU Tejla U OT IJIOTHOCTU
KHUJIKOCTH, €€ HEe3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT IJIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TEJI0, YCIOBUI IIaBaHUs TEJ, YCIOBUN paBHOBECHS pblyara U OJOKOB),
Y4acTBOBAaTh B IUIAHUPOBAHHMH Y4YE€OHOrO HCCIEAOBaHUS, COOMpPATh YCTaHOBKY M
BBITNIOJIHATh U3MEPEHUS, CIEeAYs MPEUI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3yJIbTaThI
MOJyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BHUJIE NMPEAJIOKEHHBIX TaOJINL U
rpauKoB, JAeIaTh BBIBOJBI IO pE3yJIbTaTaM UCCIICOBAHMUS;

MIPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (PU3UUYECKUX BEIMYMH (IJIOTHOCTH BEIECTBA
KUIOKOCTH W TBEPAOrO TENA, CHJIA TPEHHSI CKOJBXKEHHUS, [aBICHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CHJIA, JCHUCTBYIOIIAs HAa NOTPYKEHHOE B KUAKOCTH TEJIO,



KOO(PGUIIMEHT  MOJE3HOr0  JEWUCTBUSL  MNPOCTHIX  MEXAHU3MOB),  CIEAYS
NPEUIOKEHHOW ~ MHCTPYKUMM: TIpU  BBIIOJHEHUU  HU3MEpEHUil  coOupartb
AKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIIATh 3HAYEHUE UCKOMOM BEIMYHHBI;
coOnroaTh TpaBWia TEXHUKKM Oe3omacHOCTH Tpu paboTe ¢ gabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OAPOMETP, pbluar, MOABUKHBIN
Y HEMOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepHU30BaTh MPUHLUIIBL JACHCTBUS HM3YyYECHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOUCTB € OMOPOl Ha WX OMHMCAHUS (B TOM YHCIE: MOIIIMIHUKA, YCTPOMCTBO
BOJIONIPOBO/IA, THJIPABIMYECKUI MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJb3Yys 3HAHUS O CBOMCTBAX (PM3MUYECKUX SBJICHUI U HEOOXOIUMBIE
¢bu3nyecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpPUMEPHl (HAXOAWTh HH(OPMAIMIO O MpPHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM KU3HU JUIsl 0OecredeHus
0€30MacHOCTH MpH OOpalIEHUH C MPUOOpPAMHM U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXPaHEHUsl 3JI0pPOBbSI M ~COONIOAEHUS HOPM SKOJOTMYECKOIO TMOBEJEHUS B
OKPYXaroUIIEn Cpeie;

OCYIIECTBISITH OTOOP MCTOYHMKOB MH(pOpMannu B MHTEpHETE B COOTBETCTBUH C
3a/IaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW U IYTEM
CPaBHEHHUS Pa3IMYHBIX MCTOYHUKOB BBIACIATH MH(OpPMAILMIO, KOTOpas sBISETCS
MPOTUBOPEUNBON UM MOXKET OBITH HEAOCTOBEPHOIA;

UCIIOJIb30BaTh MPU  BBIIOJHCHUM Y4YEOHBIX 3aJaHUl  HAy4YHO-TOIYJSPHYIO
JIUTEPATYpy (PU3NYECKOrO COJIEp)KaHUs, CIPaBOYHbIE MAaTEpUAIIbI, PECYpPChl CETH
WuTepHer, Bnaaerb nNpuéMaMy KOHCIIEKTHPOBAHMSI TEKCTa, MPeoOpa3oBaHUsA
nH(pOpMalLMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKME MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—
3 UCTOYHMKOB MH(pOpManuu (PU3UUECKOTO COJEpKaHUs, B TOM 4HCIEe MyOIUYHO
JieJ1aTh KpaTKUe COOOIICHUSI O pe3yJIbTaTaxX MPOEKTOB UM YUYEOHBIX HCCIIEAOBAHUT,
IIPM 3TOM TPAMOTHO HCIIOJIb30BaTh HW3YYECHHBIM ITOHATUHHBIN anmapar Kypca
(bU3KKH, CONPOBOXKIAThH BBICTYIICHUE MPE3CHTALIUEH;

P BBINOJHEHUHN YYE€OHBIX MPOEKTOB U UCCIEAOBAHUI pacpeensTh 00I3aHHOCTH
B TPYyNIE B COOTBETCTBUHU C IMOCTABJIECHHBIMU 33Ja4aMHt, CJIECIUTh 33 BBIIIOJHEHUEM
IJIaHa JEHCTBUM, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JAESITEIBHOCTDH
IpyIIIbI, BBICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YYHUTHIBAs MHECHHE
OKPYXaIOILHUX.

K koHIity 00yueHus B 8 kijiacce mpeaMeTHbIC Pe3yabTaThl Ha 6a30BOM yPOBHE TOJKHBI
oTpakaTtb cHOPMHUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUH:

HCHOJI30BaTh IOHATHUS: MAacca U pa3Mepbl MOJIEKYJI, TEILIOBOE IBMKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U aMOp(HbBIE Tea,
HACBIIICHHBIA W HEHACBIICHHBIM Map, BJIAXHOCTh BO3AYyXa, TEMIIEpaTypa,
BHYTPEHHSS SHEPTUS, TEINIOBOU JBUTATEND, JJIEMEHTAPHBIN 3JICKTPUUECCKHUMN 3aps/l,



AIEKTPUYECKOE M0JI€, MTPOBOJHUKN M JUAJIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHA
TOK, MarHUTHOE I10JIE;

pa3ianuath sBJIEHUS (TEIIOBOE pacIIUpEeHHE U CHKAaTHe, TEIUIoNepeaadad, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KalWUISAPHbIE SBJICHUA, HCHApeHHe, KOHAEeHcalus,
IJIaBJI€HUE, KpHUcTauIM3auus  (OTBEpAEBaHHWE), KHUIIEHHE, TeIvlonepeaadya
(TEenIonpoBOHOCTh, KOHBEKIIMSI, U3IyUEHHE), HIEKTPU3ALIUA TeJl, B3aUMOJCHCTBHE
3apsAJI0B, NEUCTBUS JIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE
MarHuTOB, I€UCTBUE MAarHUTHOIO MOJIS HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
MHIYKUMS) 1O OINHCAaHHUIO MX XapaKTEpPHbIX CBOHCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUU B OKPYKAIOLIEM
MUpE, B TOM 4Kciie (U3HUECKUE SBJICHUS B IPUPOE: OBEPXHOCTHOE HATSHKEHUE U
KaNWUISIpHbIE SIBJICHUS B MPUPOJIE, KPUCTAUIbl B Ipupoze, uinydyenue ConHila,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa30oBaHUE POCHI, TYMaHa, WHEs, CHETa,
AIIEKTPUYECKUE SABJIEHUS B arMocdepe, 3JIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHMTHOE 1oje 3eMiu, Apeid MoJI0COB, POJIb MArHUTHOTO MOJIS JUIS )KU3HU Ha
3emiie, MOJSAPHOE CHUSHUE, MPU 3TOM MEPEBOJAUTH MNPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKN) GHU3UUCCKUX SBIICHHM;
OMHUCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3WYECKUE SBIICHUS, HCIIONIb3YS
¢uznyecKre BeIMUUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPT UL, KOJIMYECTBO TEILIOTHL,
ylI€lbHasg TEIUIOEMKOCTh BEIIECTBA, YZAENbHAas TEIUIOTA IUIABJICHUS, YAEJIbHAs
TEIUIOTa MapooOpazoBaHus, yAelbHas TEIJIOTa CTOPaHUs TOIUIMBA, KOA(PUIIUEHT
MOJIE3HOr'0 JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXXHOCTh BO3/1yXa,
ANEKTPUYECKUI 3apsis, CHila TOKA, JJIEKTPUUECKOE HANPsKEHHE, CONPOTUBIICHUE
IPOBOJHMKA, YJEJIbHOE COINPOTHUBIEHUE BELIECTBA, paboTa U MOIIHOCTb
AJIEKTPUYECKOTO TOKA), IPU ONMMCAHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUN CMBICI
WCIIONb3YEMBIX BEJIMYUH, OOO3HAYEHUS H EOUHUIBI (U3HUECKUX BEJIUYUH,
HAaXOAUTh (POPMYJIBI, CBSA3BIBAIONINE AAHHYIO (U3MUYECKYIO BEJIHUYUHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYUH;
XapaKkTepu30BaTh CBOWCTBA Teil, (PU3MUYECKUE SIBJICHUS U TPOLIECCHI, UCIIOJNIb3YS
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOEHHUs BEIECTBA,
NPUHIUI CYNEPHO3UIMHU MOJeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUS
3apsiaa, 3akoH Oma Ui ydacTka Lenw, 3akoH J[xoyis—JIeHna, 3aK0OH COXpaHEeHHs
SHEPruM, MpU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIUCBIBATH €rO
MaTeMaTU4YECKOE BBIPAKEHHUE;

OOBSCHATh (PU3UYECKHUE TMPOIIECCH U CBOICTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLHH IPaKTUKOOPHUEHTHPOBAHHOT O XapakTepa: BBISIBIISATD
MPUYUHHOCIIEACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMUECKHUX II1aroB C
ornopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiatb pacy€THble 3a7aud B 2—3 JEHCTBUS, UCIOJIb3YsSl 3aKOHBI U (OPMYIIHI,
CBSI3BIBAIOIIME (PU3WYCCKUE BEIWYMHBI: HA OCHOBE aHAlW3a YCIOBHUS 3a7add
3aMKMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK [AHHBIX JJISl pPEIICHUS



3aJaun, BBIOMpPATh 3aKOHBI W (QOPMYIBI, HEOOXOAMMBIE A €€ peleHus,
IPOBOAMUTH Pacu€Thl U CPABHUBATH MOIYYEHHOE 3HAYCHHE (PU3MUECKON BEIMUMHBI
C U3BECTHBIMU JJaHHBIMY;

pacmno3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEUINTHh MPU MOMOIIN (HU3HIECKUX
METO/IOB, HCIIOJIb3ysl ONHMCAHWE HCCIENOBAaHUSA, BBLACIATH IPOBEPSIEMOE
IIPEATNOJIOKEHNE, OLICHUBATh MPABWIBHOCTD IMOPS/IKA MPOBEICHUS HCCIENO0BAHMS,
JIeJ1aTh BBIBOJBI,

IPOBOAMUTH OMBITHl MO HAOTIOACHUIO (PU3MYECKHUX SBICHUW WIN (PU3NYECKUX
CBOMCTB TeNl (KamWUIAPHBIE SBJICHHUSA, 3aBHCHUMOCTb JABJICHHUS BO3AyXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH TMpolecca OCTHIBAaHUS M HArpeBaHus IMpu
W3IyYEeHUU OT IBETa M3JIydarolei (moriouaroie) MNOBEepXHOCTH, CKOpPOCTb
UCIIapEHUs1 BOABI OT TEMIIEPATypbl >KUAKOCTH M ILIOMAAM €€ IOBEPXHOCTH,
ANEKTpHU3alUs TE€I U B3aUMOJICHCTBHE SJIEKTPUUYECKHX 3apAJI0B, B3aUMOJICUCTBHE
MOCTOSIHHBIX MarHUTOB, BU3YyaJU3allksl MAarHUTHBIX IOJEH MOCTOSTHHBIX MAarHUTOB,
JNEUCTBUS MarHUTHOIO II0JIS Ha IPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUIATENS] MOCTOSHHOTO TOKA): (POPMYJIMpPOBATH MPOBEPSEMBIE
MPEANOJIOKEHUs, COOMpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO 00OpYIOBaHMS,
OIMMCBIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSIMbIE HW3MEPEHHsI TEMIIEpaTypbl, OTHOCUTEIBHOW BIAXHOCTH
BO3/yXa, CHJIbl TOKa, HANpPSKEHHsI C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJbTaThl U3MEPEHUU C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYHMHBI OT JPYroiu
C  UCIOJb30BAaHUEM  MPSIMBIX HM3MEPEHHM  (3aBUCUMOCTH  CONPOTHBIICHUSA
IIPOBOJIHUKA OT €ro JUIMHBL, IUIOIIAJHA TOIEPEYHOrO CEYEHUS U YIEIbHOIO
COIPOTHUBJIEHUS BELIECTBA ITPOBOIHHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJAHUK, OT
HaIpsHKEHUS! Ha IPOBOJHUKE, UCCIIEI0BAHKE MTOCIIEA0BATENBLHOIO U NAPAILIEIBHOTO
COCMHEHHI TPOBOJHUKOB): IUIAHUPOBATH HMCCIEIOBaHUE, COOMPATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIAEAYS MPEJIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YJIbTATh
MOJIyYEHHOM 3aBUCUMOCTH B BHJE TaOMUL U TIpaduKOB, AeIaThb BBIBOJABI IIO
pe3ysibTaTam MCCIICIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEPEHHS (PU3NUECKUX BETUYHH (yIeTIbHas TEIIOEMKOCTD
BEIIECTBA, COMPOTUBICHUE IPOBOJHUKA, pabOTa W MOIIHOCTH JIIEKTPUUYECKOTO
TOKa): IUIAHUPOBAaTh HW3MEPEHUs, COOUpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelysl IPEeII0KEHHON HHCTPYKIUH, Y BBIYUCIIATh 3HAUYEHUE BEJIUYNHBL;
coOMroaTh TpaBWia TEXHUKKM Oe3omacHocTH Tpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTEpU30BaTh MPUHLUIbLI ACHCTBUS HM3YyYECHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOI Ha MX ONMUCAHMs (B TOM YHUCIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETP, MapoBasi TypOUHa, aMIepMETpP, BOJBTMETP, CUETUYHUK 3IIEKTPUUYECKOU
SHEPTUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTEIbHBIC AIEKTPONPUOOPHI
(mpuMepsl), SNEKTPUUYECKUE MPETOXPAHUTENH, IIEKTPOMArHUT, 3JIEKTPOABUTATEIb



MOCTOSTHHOTO TOKA), WCIONB3ysl 3HAHUS O CBOMCTBaX (PUBWYECKUX SIBICHUU H
HeoO0XxoiuMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

e pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIbHBIE MPUOOPHI 110
CXeMaM W CXEMaTHUYHbIM pPHUCYHKaM (KUAKOCTHBI TEPMOMETp, TEpPMOC,
MICUXPOMETP, THUTPOMETpP, JBUTATellb BHYTPEHHETO CTOpPaHHUsA, dJICKTPOCKOTI,
peocTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX LENed ¢ MOoCIeA0BATEIbHBIM U
NapajuleJIbHBIM COCMHEHHUEM JJIEMEHTOB, pas3jinyas YCJIOBHbIE OOO3HAUYEHHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETICH;

e TPHUBOIUTH NTpUMEPHl (HAXOAUTh HMH(POPMAIHIO O MPUMEPAX) MPAKTUIECKOTO
WCTOBb30BaHusl (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOM XU3HU ISl 00ecriedeHHs
0€30MacHOCTH MpH OOpaLIEHUH C NMPUOOpPAMHM U TEXHUUYECKHMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3[0pOBbS M COOJIIOJICHUS HOPM 3KOJOTMYECKOTO TIOBEACHUS B
OKPYXaroUIEH CpeIe;

e OCYHIIECTBIIATH MOUCK MH(popManuu (usmdeckoro coaepxkanus B MHTepHeTe, Ha
OCHOBE UMEIOUIMXCS 3HAHUW U MyTEM CPaBHEHUS JOIMOJHUTENBbHBIX HCTOUYHHUKOB
BBIIETIATh MH(OpPMALIMIO, KOTOpas SIBISIETCd IPOTUBOPEUMBOW WIM MOXKET OBITH
HEIOCTOBEPHOM;

e WCIHONB30BAaTh TMPH BBINOJHEHWH YUYEOHBIX 3aJaHU HAYYHO-TIOMYJSPHYIO
IUTepaTypy (U3NYECKOTO COJEp)KaHUs, CIIPAaBOYHBIE MATEPUANBI, PECYPCHI CETH
WuTepHer, Bnaaerb NpuéMaMu KOHCIIEKTHMPOBAHMSI TEKCTa, IpPeoOpa3oBaHUA
uH(pOpMalLMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

e CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKWE YCTHBIE COOOMICHHS, 0000IIas
UH(GOPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB (DH3UUECKOTO COIEP)KaHUA, B TOM YHUCIIE
nyOJIMYHO MPEACTABIATH ~ PE3yJbTaThl IMPOEKTHOM WM HCCIEI0BATENbCKON
AESITEIbHOCTH, TPU 3TOM TPAMOTHO HCIIOJIB30BAaTh M3YyYEHHBIW MOHATUNHBINA
anmnapat Kypca GU3HUKH, COIPOBOKIATh BHICTYIIJICHUE NTPE3EHTAUE;

e TIpH BBHINOJHCHUH Y4YEOHBIX MPOEKTOB M HMCCIEJOBAHMNA (U3UYECKUX MPOIECCOB
pacnpenenaTb 00I3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABICHHBIMHU 3a/1a4aMH,
CIIEIUTh 3a BBINOJIHEHHWEM IUIaHA ACHCTBUM U KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBI BKJIaJ B JACITEIbHOCTb TPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aMMOJIEWCTBUE, TMpPOSIBISsI  TOTOBHOCTh  pa3peliarhb
KOH(DJTMKTHI.

K xoHIy 00yueHus B 9 kjacce mpeaMeTHBIC PE3yIbTaThl Ha 0230BOM YPOBHE JTOJKHBI

oTpaxaTb c(hOPMHUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e HCIOJB30BaTh IMOHATHS: CUCTEMa OTCUYETa, MaTepUalbHas TOYKA, TPACKTOPHS,
OTHOCUTENFHOCTh ~ MEXaHMYEeCKOro  JBWXKeHHs,  nedopmamms  (ympyras,
IJIaCTHUYeCKas), TPEHHE, LEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTbh H
neperpy3ku, HEHTP THKECTH, aOCOMOTHO TBEPAOE TENIO, LIEHTP THKECTH TBEPIOTO
T€Na, PABHOBECHE, MEXAaHMYECKHE KOJEOAHHS U BOJHBIL, 3BYK, HH(Pa3ByK H
yABTPa3BYK, AJEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHl MCITyCKaHUS W TOTJIOLIEHUS, anb(da,
OeTa- ¥ raMMa-u3Iy4CHHsI, U30TOIIbI, siIepHAs SHEPTeTUKA;



pasnuyath sIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEUHOE JBIKCHUE,
PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIDKCHHE,  CBOOOJHOE MajJcHUE Tel,
PaBHOMEPHOE JBUKECHHUE 110 OKPYKHOCTH, B3aUMOJICMCTBHUE TEJ, PEAKTUBHOE
JBIKEHHUE, KOJieOaTeIbHOE IBIKCHUE (3aTyXalOIINe M BEIHYK/ICHHbBIE KOJICOaHus),
pPE30HAHC, BOJIHOBOE€  JBW)XXEHHE, OTPAXKECHUE  3BYKa, MPSMOJUHEHHOE
pacIpOCTpPAHEHUE, OTPAXKEHHE U NPEIOMIICHUE CBETA, IMOJHOE BHYTPECHHEE
OTPaXXCHHE CBETa, PasjIoKeHHE OEJIOro CBEeTa B CIEKTP M CIOKEHHUE CIIEKTPaIbHBIX
[BETOB, JUCIEPCHUS CBETA, €CTECTBEHHAsA pPAJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYATOro CIEKTpa M3JIYyUYEHHs) MO OMUCAHUIO MX XapaKTePHBIX CBOICTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBICHUC;

pacrio3HaBaTh NPOSBICHHUE M3YYCHHBIX (U3UYCCKHX SIBJICHUM B OKPYXKaIOIIEM
Mupe (B TOM uuciie (U3NYSCKUE SBJICHUS B MPUPOJAC: MPUIMBBI U OTJIUBHI,
nerokeHne 1iaHeT COJMHEYHOW CHCTEMbI, PEAKTHUBHOE JIBUKCHHE KUBBIX
OPraHu3MOB, BOCIIPUSTHE 3BYKOB YXHMBOTHBIMHU, 3E€MIIETPSICEHUE, CEUCMHYECKUE
BOJIHBI, IIyHAMH, 9XO0, I[BETa TeJl, ONTUYECKHE SBJICHHUS B MPUPOE, OMOIOTHYECKOE
JNEHCTBUE BHUJUMOTO, YJIbTPA(dHUONIETOBOTO W = PEHTTCHOBCKOIO  M3JyYCHUH,
€CTECTBEHHBIN pagUOAKTUBHBIA (OH, KOCMHYSCKHE JIy4d, PaTHOAKTHUBHOE
W3Jy4CHUE NPUPOJHBIX MHUHEPAIOB, JIEUCTBUE PAJUOAKTUBHBIX H3Iy4YCHUN Ha
OpraHu3M 4YeJoBeKa), MPH 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3ajJady B yueOHYIO,
BBIJICJISITh CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HYECKUX SBIICHUIA;

OMHUCHIBATh H3yUYCHHBIC CBOMCTBA Tel M (PU3UYECKUE SIBICHUS, HCIIOIb3YS
¢bu3ndecKkue BETWYMHBI (CPedHSsT W MTHOBEHHAs CKOPOCTh Tejla TIpH
HEPABHOMEPHOM JIBUKCHUH, YCKOPEHHE, NMEPEMEIICHUE, MYTh, YII0Basl CKOPOCTb,
cuja TPEeHHs, Chja YNPYrocTH, CHia TSHKECTH, YCKOPEHHE CBOOOIHOTO TaJIeHuUs,
BEC TeJa, MUMITYJIbC Teja, UMITYJIbC CHUJIbI, MEXaHW4Yeckas padoTa M MOIIHOCTD,
MOTCHIMAJIbHAA JHEPrus TeJia, IIOJHATOrO HAJ  IIOBEPXHOCTHIO  3EMIIH,
MOTCHIMAIIbHASL JHEPrusl CXKATOW TMPYKUHBI, KHUHETUYECKAs SHEPrUs, MOJIHAS
MeXaHW4eCKas dHEPIHs, TIEPHOJ U YacTOTa KoJieOaHUH, JIIMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, IMOKa3aTellb NMPEIOMIICHHUS CPEAbl), MPH
OMHUCAaHUM TIPABUJIBHO TPAKTOBATh (DM3WUYECKUN CMBICI HCIIOJIB3YEMBIX BEJIMYMH,
o003HaYeHUss MW COUHMIGI  (DU3WYECKUX BEJIMYMH, HaXOJHUTh  (HOpMYIIbI,
CBSI3BIBAIONTUE JAHHYIO (M3UYECKYIO BETUYHHY C JIPYTHMU BEITUYUHAMU, CTPOUTH
rpa UKy U3YIEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUINH;

XapaKTepru30BaTh CBOMCTBA Tel, (DU3UUYECKUE SBJICHUS U IPOLECCHI, HCIOIb3YS
3aKOH COXPAHEHMWs HSHEPruM, 3aKOH BCEMHUPHOTO TATOTCHUSA, IPUHIIUAI
CyNEPIIO3ULIAM CUJI, TPUHIIUIT OTHOCUTENBHOCTHU [ anmuiies:, 3akoHbl HptoTOHA, 3aK0H
COXPAaHEHHSI MMITYJIbCA, 3aKOHbI OTPAXKEHUS W TMPEJIOMIICHUS CBETAa, 3aKOHBI
COXpaHEHHS 3apsiAOBOIO M MAacCCOBOTO YHCEN MPH SJIEPHBIX PEAKUIUSIX, OPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTEMaTHYeCKOe
BBIPAKCHUE;

OOBSACHATHh (PU3WYECKHUE MPOIECCHl U CBOMCTBA TENI, B TOM YHCIE U B KOHTEKCTE
CUTyallul  MNPaKTUKOOPUECHTUPOBAHHOTO  XAPAKTEPA: BBISABIATH NPUYUHHO-
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIarOB C OTMIOPOH Ha



2-3 u3ydyeHHBIX CBOMCTBA (UINYECKUX SBICHUN, (U3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3ajauyd (omuparomuecs Ha cUCTeMy U3 2—3 ypaBHEHHUN),
HCIIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIONINE (PU3NUECKUE BETUYUHBI: HA OCHOBE
aHallM3a yCJIOBUSA 3a/1aYl 3allMChIBaTh KPATKOE YCJIOBUE, BBISBISTH HEIOCTAIOIINE
WIM U30BITOYHBIE JTaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIbI, HEOOXOAUMBIE IS
pellleHusl, MNPOBOJAUTH PAacUYEThl M OLEHUBATh PEATMCTUYHOCTh MOJYyUYEHHOTO
3HaYeHUs PU3NUECKON BEIUYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUINTh MPU MOMOIIN (HU3HUECKUX
METO/IOB, HCIIONIb3YSl  OIHMCAaHWE WCCICAOBAaHUSA, BBIACHATH HPOBEPSIEMOE
HPENIOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSAAKA MPOBEACHUS HCCIEI0BaHMUS,
JIeN1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOICHUN U OIBITOB;
MPOBOANUTH OMBITHl MO HAOTIOACHUIO (DU3MYECKHUX SBICHUNW WIN (PU3NIECKUX
CBOMCTB Tell (M3ydeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS DHEPIHH,
3aBHCUMOCTh IE€pHOJia KoJIeOaHUM MpPYXUHHOIO MasiTHUKAa OT Macchl Ipy3a U
KECTKOCTU TMPY>KUHBI M HE3aBHUCUMOCTb OT AaMIUIUTYJbl MajblX KojeOaHuM,
NPSMOJIMHEMHOE PACIPOCTPAHEHHE CBETA, Pa3JIOKEHHE OEeJoro CBeTa B CIEKTD,
W3YyYEeHHE CBOMCTB HM300pakeHHs B IJIOCKOM 3€pKaje M CBOWCTB H300paKeHHS
npeaMeTa B coOMparolei TnH3e, HaOMI0IeHUE CIUTONIHBIX U TUHEHYaThIX CIIEKTPOB
U3ITyYEHUs): CaMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY M3 HU30BITOYHOIO Habopa
0o0Opy/iOBaHuUs, OMNHMCHIBATh XOJ OIbITA M €ro pe3ysbTaThl, (OPMYyIUPOBATH
BBIBO/IBI,

MPOBOAUTH MPU HEOOXOJUMOCTH CEPHIO MPSIMBIX U3MEPEHMIA, ONPEessi CpeaHee
3HaYCHUE H3MepsieMON BEIUYMHBI (POKYCHOE pacCTOSIHHE COOMPAIOLICH JIMH3bI),
00OCHOBBIBaTh BBIOOP CcI10C00a U3MEpEeHUs (M3MEPUTEIBHOTO Mprubopa);
MPOBOAMTH UCCIIE0BAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH C UCIIOIb30BAHUEM
OpSIMBIX M3MEPEHHH (3aBUCUMOCTH IMYyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
IBM)KCHMH 0€3 HadajJbHOW CKOPOCTH, IMEpHoja KoyieOaHH MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXKEHUsI CBETA OT yIJia MaJeHUs U
yriaa OpeloMIIEHHs OT  yIjla  MajeHus): IUIAaHUpOBaThb  HCCJEIOBaHUE,
CaMOCTOSITENILHO COOMpAaTh YCTAHOBKY, (DMKCUPOBATh PE3yibTAaThl MOJYyYEHHOU
3aBHCUMOCTH ()M3MUYECKUX BEJIMYMH B BUJIE TAOMUI] U TpaduKoOB, IeTaTh BHIBOJIBI
0 pe3yJIbTaTaM HCCIIeI0BAHNUS;

IPOBOJANTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYMH (CpEIHSsi CKOPOCTh U
YCKOpEHHUE Tela MpU PAaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOIHOIO
NaJCHUS, KECTKOCTh MPYKUHBI, KOOPPUITUEHT TPEHUS CKOIBKCHHSI, MEXaHNIeCKast
paboTa W MOINHOCTh, YAaCTOTa M TEPUOJ KOJEOAHW MaTeMaTUYecKOro U
NPYKUHHOTO MasiTHUKOB, ONTHYECKAsi CHjla COOMpAIONIe TUH3bI, PallOaKTUBHBIN
¢GoH): MIAHUPOBAaTh M3MEPEHHUs, COOMpaATh HSKCIEPUMEHTAJIbHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHHUS, CAEAYS IPEI0KEHHOW NHCTPYKIIUU, BEIYUCIATh 3HAUCHHE
BEJIMYMHBI W AaHAU3UPOBATh MONYyUYEHHBIE PE3yJabTaThl C Y4ETOM 3alaHHOU
ITOIPEIIHOCTHA U3MEPEHNN;



coOMroaTh TpaBWia TEXHUKKM Oe3omacHocTH Tpu paboTe ¢ 1abopaTOpHBIM
o0opyIOBaHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKU M3YUYEHHBIX (DU3NYECKUX MOJIETICH: MaTepralibHAs
TOYKa, aOCOIMIOTHO TBEPJIOE TEIO0, TOYCHUHBIN MCTOUHHMK CBETA, JIyd, TOHKas JIMH3A,
IJJAHETApHAs MOJIENIb ATOMA, HYKJIOHHAsI MOJIENIb aTOMHOTIO Spa;

XapaKTepU30BaTh MPUHIUIBI JACHUCTBUS M3YyYECHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM 4YHUCIE: CHUJIOMETP, IaT4YUKU
IIOJIOXKEHUS, PACCTOSHUA W YCKOPEHMS, paKeTa, »3XOJOT, OYKH, IIEPHUCKOII,
dboroanmapar, ONTHYECKHE =~ CBETOBOJBI, CHEKTPOCKOMN, TO3UMETpP, Kamepa
Bunrcona), ncnonn3ys 3HaHUS O CBOMCTBAX (PM3UYECKUX SIBICHUN U HEOOXOTUMBIE
(uznyecKre 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, H3MEPHUTENIBHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOILECCOB MPH
pElIEHUH YYEOHO-NIPAaKTUYECKUX 3a/ad, ONTHYECKHE CXEMbl ISl MOCTPOCHUS
M300paXeHH B MJIOCKOM 3epKajie U coOuparoIien J1H3e;

MPUBOJAUTh TpPUMEPHl (HAXOAUTh HWH(MOpPMAIUIO O MpuUMepax) MNPAKTHUYECKOTO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOM XU3HU Isi 00ecredeHus
0€30MacHOCTH TPH OOpaIleHNH C MPUOOpPaMH U TEXHHUYECKUMHU yCTPOMCTBAMH,
COXpaHEHUsl 3JI0pPOBbSI M COONIOAEHUS HOPM SKOJOTMYECKOIO TMOBEJAECHUS B
OKPYIKarOIIEH CpeE;

OCYIIECTBIATh MOUCK HH(popMauuu (¢GU3NYECKOro cojepxanus B IHrepHeTe,
CaMOCTOSITENTFHO (DOPMYIHpPYsI TIOMCKOBBIN 3amMpoc, HAXOAUTh MyTH OMpPECIICHUS
JIOCTOBEPHOCTH TOJYYCHHOW WH(GOpMalMK Ha OCHOBE HUMEIOIIUXCS 3HAHUU U
JOTIOJIHUTEIIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh IPU  BBIIIOJIHEHUH Y4YEOHBIX 3aJaHUl  HAyYHO-TOMYJISIPHYIO
JIUTEpaTypy (U3NYECKOTO COJIEp’KaHUs, CIPaBOYHBIE MAaTEpHAIIbl, PECYPCHI CETH
WNuTtepHer, Bnaaerb npuéMaMyd KOHCIIEKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHUS
MH(pOpMAIU U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE NMCHbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
nH(GOpMalMU U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOIO COJAEpKaHUs, MyOJINYHO
MIPEACTABIIATH PE3YJIbTATHI [IPOECKTHOMN WM UCCIEA0BATENBCKON IEITENBHOCTH, IPH
ATOM TPaMOTHO HCIIOJb30BaTh HM3YYEHHBIN IMOHATUMHBIN ammapar u3y4aeMoro
pa3gena (UMK W CONPOBOXKIATh BBICTYIJICHHE TMpE3EHTAIe C y4EéToM
0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
Kontpoasn | IlpakTnuec
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThl KHe padoThl
pecypcsbl
Pa3zpnen 1. Pusuka u eé poJib B NO3HAHNH OKPYKAIOLIEr0 MUPA
bu6mmorexa [IOK
1.1 o - 2
HIHKE - HayKa o TIpHpone https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUES BETUUNHbI 2 1 bubmorera [JOK
https://m.edsoo.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBeHHOHAay4HBI METO/ NO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznea 2. [leppoHauyanbHble CBeleHUS O CTPOCHMH BellecTBa
bu6mmoreka [{OK
2.1 Crtpoenue BeniecTBa 1
TPOCHHE BELIECTB https://m.edsoo.ru/7f416194
27 JIBr>KeHre 1 B3aMMOJICUCTBUE YaCTHUII ) | bubnmnorexa [JOK
' BEIICCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
2.3 ArperatHbie COCTO eriecTBa 2
Iperatpl TOARHA BEIHECTD https://m.edsoo.ru/7f416194
Uroro no pazneny 5

Pasznen

3. /IBu:KeHHe U B3auMO/ieiicTBHE TeJl



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

bu6mmotexa [{OK

3.1 M 3
CRAHIABCKOC BT https://m.edsoo.ru/7f416194
bubmmorexa [{OK
3.2 nu 4
HEPII, Macca, tAoTHOCTE https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
33 Cuna. B 14
A, BHABL CHIL https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 Jasnenue. llepenavua nasnenus TBEpABIMU 3 bubnuorexa [JOK
" TEIaMU, JKUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 5
Jlapietine KuKOCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A 6
T™MOCc(hepHOe TaBICHUE https://m.edsoo.ru/7f416194
44 JlelicTBueE )KUJIKOCTH U Ta3a HA 7 bubnmnoreka [JOK
' NOTPYKEHHOE B HUX TEITO https:/m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznea 5. PaGora u MomHoOCTh. JHEprus
bubmuoreka [JOK
5.1 Pa6 3
aboTa 1 MOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5
POCTBIC MEXAHUIMBT https://m.edsoo.ru/7f416194
5.3 Mexanudeckasi 3HEpTrus 4 Brgytroreia [TOK

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



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

Hroro 110 pazgeny

12

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12




8 KVIACC

KoimnuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iejioB U TeM uudgpoBbie
Ne ni/mt P Kourpoasn | IlpakTnyeck (mupp )
NMPOrpamMmbl Bcero o0pa3zoBaTtejibHbIE
ble padoThbI e padoThbl
pecypchl
Pazgea 1. TermioBble iBJICHUSA
1.1 CrtpoeHnue u CBOMCTBA BEIIECTBA 7 bubmmorexa [IOK
) p B https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
7 Teroneie mporieccet 21 £ > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUS
)1 DIIeKTpUUYECKUE 3apsbl. 3apsyKEHHbIE 7 1 bubmmoreka [JOK
) Tela U UX B3aUMOJICHCTBIE https://m.edsoo.ru/7f4181ce
b K
2.2 IToCTOSHHBIN 2JIEKTPUUYECKUN TOK 20 1 7 ubgdlorexa [1O
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 6) 4
FICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10
o~ 68 3 14.5

[TPOIT'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIIACC

KoimuecTBo yacos DJIeKTPOHHbBIE
HaunmeHoBaHue pa3aeaoB H TeM nudpoBbIe
Ne ni/mt P Kontpoabn | IIpakTHyeck (mupp )
NPorpamMmbl Bcero o0pa3zoBaTtejibHbIE
ble padoThI ue padboThbl
pecypchl
Pasznen 1. Mexannueckue iBJI€eHHUA
L1 MexaHn4eCKOe ABUKCHUE U CIIOCOOBI {0 1 bubnuorexa [JOK
) €ro OnucaHus https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B I 20 1 3
aUMOICHCTRIS Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3zgen 2. Mexann4yeckue KoJe0aHUs M BOJIHBI
b K
2.1 MexaHnueckue KojieoaHus 7 3 Bhgorexa O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAMHICCIUE BOIHEL IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3jen 3. DiieKTpOMATrHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE MOJE 1 6 ) bubnnorexka [JOK
' 3JIEKTPOMATrHUTHEIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6



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

Paznen 4.

CBeTOBbBIE ABJIEHUS

4.1 3aKOHBI pacpOCTPAHECHHS CBETA 6 2 brfgymorera [OK
} pactportp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bI 1 on'THYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bubmuorexa [JOK
4. P 2
3 a3JI0KeHHE 0eJIoro CBETa B CIIEKTP 3 hitos://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3znen 5. KBaHTOBLIE IBJICHUSA
51 Hcnyckanue u MorjomeHne cBera 4 1 bubmmoreka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
32 CTpoetne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 slAcpHbIe peaxiin & ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznea 6. [lopTopuTtenbHO-00001aI0IM i MOYJIb
6.1 [ToBTOpeHue u 00001IeHUE COACPIKAHUS 9 ) bubnmoreka [JOK
' Kypca ¢usmuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

[TPOI'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IIVIAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KonTpoa
bHbIE
padoThbI

IMpakTn4
ecKHe
padoThI

JlaTa
usyue
HUSA

DJIEeKTPOHHbIE
nudpossie
o0pa3oBaTtejibHbIE

pecypchl

®usnka — Hayka o npupoje. SBinenus
pupoapl. Pu3ndeckue ABICHUs

MeX&HI/I‘leCKI/IC, TCIITIOBBIC,
QJICKTPHUYCCKHUEC, MAIrHUTHBIC, CBECTOBBIC,
3BYKOBBIC SIBJICHUA

duznyecKkue BEIUUYMHBI U UX HU3MCPCHHUC

VYpok-uccienoBanue "M3mepenne
TEeMIIEepPaTyphl MPU TOMOIIIH
XKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMreparypsl"

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKU U3y4aroT IIPUPOLY.
EcrecTBeHHOHay4HBINM METO/ IO3HAHUS.
Onucanue Gpu3nyecKux sBIECHUH ¢
IIOMOLIBIO MOJIEIEH

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccienoranue "[Iposepka
THIIOTE3BI: TAIBHOCTD MOJIETA MIapHKa,
MYIIEHHOT'O TOPU30HTAIBHO, TEM
0oJbI1Ie, 4YeM OOJbIIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONbITHI,

7 OKa3BIBAIOIINE JUCKPETHOES CTPOCHHE EupmoTexa LIOK
A HE HCKp P https://m.edsoo.ru/ff09fe0a
BEIIeCTBa
8 JBr>xeHue 4acTHIl BEIIESCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «ONBITH IO
9 HAOJII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTtHble COCTOSIHUS BELIECTBA
B3anmocBsA3b MEX1y CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHhIX
11 COCTOHHI/IH)I() U UX aTOSIHOMoneK JISIPHBIM buGmrorexa LOK
yp https://m.edsoo.ru/ff0a0378
ctpoeHreM. OCOOCHHOCTH arperaTHbIX
COCTOSIHUH BOJBI
12 Mexanunueckoe nsuxeHue. PaBHomepHoe bubmmoreka [JOK
1 HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
butnnorexa [JOK
13 Ckopoctb. EUHUIEI CKOpOCTH
p 8 > p https://m.edsoo.ru/ff0a079¢
14 Pacuer myTu 1 BpeMEHU IBUKECHUA Bubmaorexa IIOK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepnyst. 3aK0H HHEPLIUH.
15 BsapII)MoaefICTBHe TeJIpKaK OpuYnHa bubnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
HM3MEHEHUSI CKOPOCTH JIBHXKCHHS TEll
16 [ImoTHOCTH BemecTBa. Pacyer Maccsl U bubnunoreka [JOK
00BeMa Tena 1Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas padota «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTHU TBEPIOIO TEJIA»

Permrenuie 3amgau mo reMe "I1OoTHOCTE

bub6mmoreka [IOK

18
BemlecTra" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicTBus Ten. Cuna ynpyrocT.
3axoH ['yka
Jlaboparopuas pabora «3yuenne
20 3aBHCHMOCTH PACTSHKCHHSI (IeopMaIim)
MPY>KUHBI OT MPUIIOKEHHON CHUITBD»
21 SBnenne Tarorenus. Cuia TSHKECTH
CBsi3b MEX]y CUJION TSKECTH U MacCcon
bubmuorexa [JOK
22 tena. Bec Tena. Pemenue 3anay mo teme
" " https://m.edsoo.ru/ff0al778
Cuna TsxecTu
” Cuna TsKecTH Ha JPYTHUX IUIaHETax. bu6mmoreka [JOK
DOU3NUECKUE XapaKTEPUCTUKH TIIITAHET https://m.edsoo.ru/ff0al502
bubnuorexa [JOK
24 N3amepenune cun. Jlunamomer
p A p https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec tena. HeecomocTh
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnmoreka [JOK
oJIHOU mpsiMoii. PaBHOAEHCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no reme
"PaBHoneiicTByto1Iast cuir"
73 TpeHue CKOJIbKEHUsI X TPEHUE TIOKOSI. bubnuoreka [IOK
Tpenue B IpUpoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopuas pabora «3yuenne bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBKCHUSA
OT CHJIbI JABJICHUA W XapaKTCpa
COIMpHUKACAOIINXCA HOBerHOCTef/'I))

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha OIIpCACIICHUC

30 . .
PaBHOJICHCTBYIOIIEH CUITBI
Pemenue 3amau mo remam: «Bec Temay,
31 «["padrueckoe n300paKEHUE CHIDY bubmorexa [IOK
P up ’ https://m.edsoo.ru/ff0alde0
«Cuiby, «PaBHOJEHCTBYIOIIAS CHUID)
KonrtponsHas pabora mo Temam:
1 «Mexannueckoe JBrmKeHue», «Macca,
IJIOTHOCTBY, «Bec tenay, «['paduyeckoe
n3o0pakeHue crny, «CUbDy
1 Hasnenne. CriocoObl yMEHBIIICHUS U bubnmnoreka [JOK
YBEJIMYCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTbH J1aBJICHUS bubnmnoreka [JOK
ra3a ot o0béma, TeMIeparypbl https:/m.edsoo.ru/ff0a2376
15 [Iepenaua naBiieHus: TBEPABIMU TEIIAMM, bubnuorexa [JOK
SJKUOKOCTSIMH U ra3zaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
16 JlaBiieHue B KHUJKOCTH U Ta3e, bubnnoreka [JOK
BBbI3BaHHOE I€HCTBUEM CHUJIBI TSHKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo treme «JlaBienue B bubnuorexa [JOK
JKHUIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaromuecst cocy/ibl
Y https://m.edsoo.ru/ff0a2970
’ bubnuoreka [JOK
39 IM'mapaBanyeckuit mpecc 1

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1cc8
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

ManomeTtpsl. [TopuiHeBOii KU IKOCTHBIN

40
Hacoc
Atmocdepa 3emin. [Tpuannbl
A1 CYLIECTBOBAHMS BO3IYIIHON 000I0UKH bubnuoreka [IOK
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl ypPOBHEM MOPS
bubnuorexa [JOK
42 Bec Bo3ayxa. ATMOC(epHOE 1aBIIEHHE
x bep s https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOro IaBieHuUS. bubaunorexka [JOK
Omnsit Toppuuenan https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(HEPHOTO JaBICHUS bubmmoreka [JOK
OT BBICOTBI HaJl YPOBHEM MODPSsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIAaBJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amaq mo Teme " AtmochepHoe
nasieHue"
JlelicTBue KUIKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TeJN0. ApXHUMenI0Ba bubmmorexa [IOK
py - AP A https://m.edsoo.ru/ff0a3276
cuiia
JIaGoparopnast padora «Onpenenenue
48 BLITaJi)KI/IBEIomepﬁ CUJIBI ,I[GI‘/'II)CTB ToLIe buGnnorexa LIOK
’ y https://m.edsoo.ru/ff0a33fc
HAa TeJo, MOTPYKEHHOE B KUIAKOCTH)
JlaGopaTtopHnast pabota 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tella bubnmnoreka [JOK

B BOJIE OT 00BbEMA MOTPYKEHHOM B
JKUJIKOCTh YaCTH TEJIa»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubnnorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopuas pabora
"KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU B ONIPE/ICIICHHC
e€ rpy3onoabéMHOCTH"

52

Pemenue 3amau no remam: «IlnaBanue
cynoB. Bo3nyxonnaBanuey, «/laBnenue
TBEPJIbIX TEJ, )KUJIKOCTEH U ra30B»

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHas padora o Teme
«/laBneHue TBEpABIX TEN, )KUAKOCTEU U
ra3oB»/Bcepoccuiickas mpoBepoyHast
paboTa pu IpoBeICHUH C
HCIIOJIb30BAaHUEM KOMIIBIOTEpA

54

Mexanudeckas pabora

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3 {82

55

MommHocTs. EqHUIBI MOIITHOCTH

bubmoreka [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpoxk-uccnenoanue "Pacuét MOIIHOCTH,
pa3BUBaEMOM MPHU MOIBEME MO
nectauie"

57

IIpocThie MexaHu3MBbl. Priyar.
PaBHOBecue cui Ha phiyare

58

Prryaru B TexHuke, ObITY U IPUPOJIE.
Jlaboparopuas padoTa «lccienoBanue
YCIIOBHIA PABHOBECHS PhIUara

0.5

bubmorexa [JOK
https://m.edsoo.ru/ff0a478¢e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemmenue 3agay o teme «Y CJI0BUA
paBHOBeCI/Ifl pblqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddunuenT mose3noro aeicTeus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinoHHOM
TJTIOCKOCTHY

0.5

61

Pemenue 3agau mo teme "Pabora,
MomHocTb, KITJT"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckas sHeprus. Kunernueckas
Y NOTEHIMAJIbHAS SHEPrUs

bubmmorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT MO TEME
"DKcneprMEeHTalIbHOE OTIpeIeICHUE
N3MEHEHHS KHWHETHUECCKON 1
MIOTEHIMAIIBHOW SHEPIUU 1IPH
CKaTBIBAHWUH TEJIa IO HAKJIIOHHOH
IJI0CKOCTH"

65

KonrponsHas padora o Teme «Pabora u
MOIITHOCTB. DHeprus»/Beepoccuiickas
poBepoYHasi paboTa MpH MPOBEACHUH HA
OyMa)KHOM HOCHUTEIe

66

Pesepubiii ypok. Pabora ¢ Tekctamu mo
TeMe "MexaHnnuyeckoe ABukenue"

bubnuorexa [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHylit ypok. Paborta ¢ TekcTamu 1o
teme "JlaBneHue TBEPABIX TEN,

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

JKUIKOCTEH U ra3oB"

PesepBHylit ypok. PaGota ¢ TekcTamu 1o

68
teme "Pabota. MoniHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

KoJ/inuyecTBo yacoB 1 DIIeKTPOHHbIE
aTa
Ne Kontpoa | IpakTtuye uuppossie
Tema ypoka usyue
n/n Bcero bHBIE CKHUe o0pa3oBaTte/ibHbIE
HHUA
padoThbI padoThI pecypcol
OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
1 KHMHETHYECKON TEOPHH U NX OITHITHBIC 1 bubnnorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPOTO, KUJIKOTO U 1 bubmuorexa [JOK
ra3000pa3HOro COCTOSIHUH BEIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOI0 COCTOSTHUI |
BeIIeCTBA HA OCHOBE ITOJI0KEHUH
MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH
5 Kpucrannmuaeckue u amopdHbie Tea 1 Bigoimorerca [IOK
p p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWUIBSIPHOCTb. | bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermroBoe pacIMpeHne U CKaTHE 1 buGmorexa LOK
p p https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIIepaTyphl CO !
CKOPOCTBIO TEIIOBOTO JIBHXKCHHSI YaCTHUII
9 Buytpennsis sneprus. CriocoOsr 1 bubnuorexa LIOK

M3MEHEHUS BHYTPEHHEN SHEPrun

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubnnorexa [JOK

10 Bupael rerionepenaun
A pedl https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "lIpakTruueckoe
1 HCTIOJIb30BAHME TEIIJIOBBIX CBOMCTB bubmuorexa [JOK
BELIECTB U MAaTEPHUAIIOB B LIENAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoOepekeHus"
12 KommaectBo Temnotel. Y aenpHas bubnuorexa [JOK
TEIUIOEMKOCTH https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro Hanaxca. bubaunorexka [JOK
TemooOMeH U TEII0BOE paBHOBECUE https:/m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccrnenoanue BuG 10K
noIMoTeKa
14 SIBJIGHUS TETJIO0OOMEHA MPU CMEIIUBAHUU _
XOI0THO 1 ropsdeii Bob" https://m.edsoo.ru/ff0a6a98
Pacuer konmyecTBa TEIIIOTHI,
15 HE00XOIUMOT0 JJIsl HArpeBaHUsI Teja U
BBIIETIIEMOTO UM TP OXJIAXKICHUN
16 Jlaboparopuas padota "Onpenencaue bubamnorexka [JOK
yZI€JIbHOW TEII0EMKOCTH BellecTBa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IebHas TEIIoTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE B 10K
noIMoTeKa
18 KPUCTAJUIMYECKUX TEIl. Y IeJIbHAs
https://m.edsoo.ru/ff0a71d2
TEIUIOTA IJIABJICHUS
19 Jlaboparopnas pabota "Onpenenenue bubnmnoreka [JOK
yZ1eJIbHOM TEIUIOTHI TUIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue M KOHICHCAIHS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

Kurnienue. Y nenpHas Temiora
napooOpa3oBaHMsI U KOHJICHCAIUH.
3aBUCUMOCTh TEMIEPaTyphbl KUTICHHS OT
aTMOC(EpHOTO TaBJICHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopnas
pabota "OnpeneneHre OTHOCUTEIbHON
BJIKHOCTH BO3ayxa"

bubnnoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpeneneHue
BJI&KHOCTH BO3/yXa

24

[IpuHIMnIB pabOThI TEMIOBBIX
neurateneil. [lapoBas TypOuHna.
JIBuraTenb BHyTPEHHETO CTOPAHUS

25

KII/ TermoBoro neurarens. TennoBeie
JIBUTATEINIM U 3a1IUTA OKPYKAOIIEH
Cpebl

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKkoH COXpaHCHUA U ITPCBPAILLICHUA
OHCPI'MH B TCINIOBBIX ITPOLICCCAX

27

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
teMe "TeroBele siBieHus. M3mMenenue
arperaTtHbIX COCTOSIHHI BemecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83{2

28

KonrponsHas padora o Teme
"TeruioBele saBicHUA. I3MeHeHHE
arperaTHbIX COCTOSIHHH BeliecTra"

bubmnorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Teun. [[Ba pona
ANEKTPUICCKUX 3aPSIOB



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

VYpok-uccienoBanue "DaeKTpuszanus Tel

30 . 1
UHAYKIMEH U IPU CONPUKOCHOBEHUH"
31 BzaumoneicTBre 3apssKEHHBIX TEII. bubnuoreka [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87¢4
Dnektpuyeckoe nosie. HanpsieHHOCTh
32 IEKTPUUYECKOTro mois. [IpuHimn buGnnorexa LIOK
p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3ULINH 3JIEKTPUUECKHUX MTOJIEH
1 HocuTenu snexkrpuyeckux 3apsioB.
DOnemMeHTapHbIi 3apsia. CTpoeHue aroma
34 [IpoBOAHMKY U IUAIEKTPUKU. 3aKOH bu6nuorexa IIOK
COXpaHEHU DJIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1ay Ha npUMEHEHUE CBOMCTB bubnmoreka [JOK
DIIEKTPUYECKUX 3apAa0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €r0
36 cyuiectsoBanug. IcTouHUKH buGnnorexa LIOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlerCcTBHS SIIEKTPUUYECKOTO TOKA Bgoimorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere
38 3JIEKTPUYECKOTIO MOJI Ha MPOBOJIHUKU U 1
JAATICKTPUKH"
19 DNEeKTpUUYECKUI TOK B MeTajlIax, bu6mmoreka [IOK
JKUIIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC
4acTH
41 Cuia Toka. JlaboparopHas pabora 0.5 bubnmoreka [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

"N3mepeHue U peryJiupoBaHUe CUJIbI
TOKa"

https://m.edsoo.ru/ff0a8bd6

DIEKTPUUYECKOE HAMPSIKECHHE.
BoasT™metp. JITaboparopHas pabota

bubmuorexa [JOK

42 0.5
"U3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpspkeHus"

43 ConpoTuBieHNe IPOBOJAHUKA. Y I€JIbHOE bubmmoreka [JOK
COITPOTHUBJICHUE BEIIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras padoTa "3aBHCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MMPOBOJHWKA OT €ro JUIMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”

45 3aBHUCHUMOCTD CHJIBI TOKA OT HAIIPSHKCHUS. bubnmnoreka [JOK
3akoH OMa 11 yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopuas padota "HccienoBanue

46 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 | bubmmoreka [JOK
PE3UCTOP, OT CONPOTUBIIEHUS PEZUCTOPA https://m.edsoo.ru/ff0aa04e
Y HanpsbKeHus Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaiieIbHOE
COCJIMHEHHUSI IPOBOJHUKOB
Jlabopartopnas padota "IIpoBepka

43 MpaBuia CJIOKECHUS HANPSKEHUN TpU 1 bubnmnoreka [JOK
IOCJIEAOBATEIILHOM COCAUHEHNUN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

49 Jlaboparopnas pabota "IIpoBepka 1 bubnuorexa [JOK

IIpaBuJjia AJIA CUJIbI TOKA IIpH

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

HapajIeIbHOM CO€MHEHNUU PE3UCTOPOB'

'

Pemenue 3amau Ha MPUMCHCHHUC 3dKOHA

50 OMa 119 pasInYHOr0 COSIUHEHUS bubmmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOIHUKOB
51 PaGoTta u MOITHOCTB 3NIEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopuas padota "Onpenencaue
52 a0O0TBI ¥ MOIITHOCTHU AJICKTPUICCKOTO bubmmorexa [TOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE NENH U MOTPeOUTenn
53 AIEKTPUUECKOMN SHEPTUU B OBIT bubmmorexa [JOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
54 TeMe "DIEeKTPUUECKHE 3apsiibl. bubnmnoreka [JOK
3apspKeHHBIC TeJla U MX B3aUMOICHCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIM neKTpUYecKuil TOK"
KonTponbHas pabota mno teme
"DJIeKTpUUECKUE 3apsAabl. 3apsHKEHHbIE
TeJa U UX B3aUMOJICHCTBUSI.
55 [TocTOAHHBIN IIEKTPUUECKU I bubmmorexa [JOK
" . p https://m.edsoo.ru/ff0abea8
Tok"/Bceepoccuiickas mpoBepodHas
paboTa mpu IPOBEACHUH C
UCIOJIb30BAaHUEM KOMIIBIOTEpa
56 [TocTostHHBIE MarHUTHI, UX
B3aUMOJICHICTBHE
57 VYpok-uccienoBanue "M3ydenue nonei bubnmoreka [JOK



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

HOCTOSTHHBIX MAarHuTOB"

https://m.edsoo.ru/ff0ac3d0

58

MarnuTtHoe 1osie. MarautHoe 110Jie
3eMiId U €ro 3HaYeHHue IS )KU3HU Ha
3emie

buo6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT Opcrena. MarHuTHoe 1mose
AJIEKTPUYECKOTO TOKa MarHuTHOE T0JIe
KaTYIIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue 371eKTPOMarHuToOB B
texHuke. Jlaboparopras pabora
"N3ydyeHue neicTBUS MarHUTHOTO I1OJIS
Ha MPOBOJHUK C TOKOM"

0.5

bubmmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEINb IOCTOSTHHOTO TOKA.
Hcnonws3oBanue 3aeKTpoaBUTaTeseii B
TEXHUUYECKUX YCTPONUCTBAX U Ha
Tpancmnopre. JlabopaTopHas pabora
"KoncTpynpoBanue 1 u3ydeHue padoThl
3JIEKTPOJBUTATEIIS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajes. 3aKoH
3JIEKTPOMAarHUTHOM UHAYKIMU. [IpaBuno
Jlenma

63

Onexrporenepatop. CriocoOb!
MOJIYYCHHUS DJICKTPHUCCKOU IHEPTUH.
DJEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX
HUCTOYHHMKAX SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPUYECKHE U MarHUTHBIE



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

saBieHus"

KonTponbHas pabota mno teme
"DJIEKTpUUECKUE U MAaTHUTHbBIE

65 spieHus"/Beepoccuiickas mpoBepouHas 1 bubmmorexa HOK
p POBEp https://m.edsoo.ru/ff0acb14
paboTa mpu IpoBEACHUH HA OYMaKHOM
HOCHUTEJIE
66 PesepBHylit ypok. Pabota ¢ TekcTamu 1o 1 bubmmoreka [JOK
teme "TemnnoBble ABICHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblil ypok. Pabota ¢ Tekctamu 1o | bub6nmoreka [IOK
teMe "[locTosHHBIHN 31eKTpuuecKuii ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabota ¢ TekcTtamu 1o |
teme "MarauTHele sBIICHUS "
OBILIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOIT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIIACC

KosimyecTBo yacoB 1 JJIeKTPOHHbIE
ara
Ne Tema ypoka Kontpoa | IlpakTuu Wsyae uugpossie
n/n Bcero bHBIE ecKHe st o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypcol
1 Mexannueckoe JBUKECHUE. 1
MarepuanbHas TOUKa
) Cucrema orcuyeta. OTHOCUTEIBHOCTh 1 bubmanorexa [JOK
MEXaHUYECKOI'O ABHKECHUS https://m.edsoo.ru/ff0ad474
. bubnmnoreka [JOK
3 PaBHOMepHOE NPAMONTMHEWHOE IBUKEHUE 1 i
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE TPSMOJIMHEHOE
4 nBrokeHue. CpeiHssi 1 MTHOBEHHas 1
CKOpPOCTh
5 [IpsiMonrHETHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBI>KEeHHS. ["paduk 1
CKOPOCTH
Jlaboparopuas padota "Onpenencaue
bubnmnoreka [JOK
7 YCKOPEHUS Tea IPU PaBHOYCKOPEHHOM 1 1 httos://med i J£f0adb18
o PS://M.CdS00.1ru al
NBIMDKEHUH 110 HAKJIOHHOM IIOCKOCTH"
g CBobOoaHoe nageHue Tei. OnbIThI 1
lanunes
9 PaBHOMEpHOE ABMXKEHUE IO OKPY>KHOCTH. 1 bubnnoreka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

[lepuon u yactora oOpaniCHHUS.
JInHeliHas u yrioBas CKOPOCTH

https://m.edsoo.ru/ff0ael176

10 LleHTpOCTpEeMUTENBHOE YCKOPEHHE
. bubmuorexa [JOK
11 IIepBbiii 3akoH HeroToOHA. BekTop cuitbl hitps://m.c dsofru a6 12
12 Bropoii 3akon HerotoHa. bubnuorexa [JOK
PaBHopelicTByrOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon HeroTona. Cynepno3unus bubnunoreka [JOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amay Ha mpuMeHEHUE 3aKOHOB bubnmnoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyrocrtu. 3akoH ['yka ng;;if;;grou/lﬁmaecaz
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH
17 Jlaboparopnas pabota «Onpenenenue bubnnorexa [JOK
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0ace28
bubnmnorexa [JOK
18 Chiia TpeHHs https://m.edSO(])_.[ru/ ff0at738
19 Pemenue 3anau no reme «Cusa TpeHUSD bubnnorexa [IOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padota "Onpenencaue bubnmnorexa [JOK
Kod((PUIIMEeHTa TPESHUS CKOJTBKCHHUS " https://m.edsoo.ru/ff0af8be
Permrenue 3amau mo teMe "3aKOHbBI
21 Herorona. Cuia ynpyrocrtu. Cuna pubmHoreka LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TSHKECTH U 3aKOH BCCMHPHOT'O

22 TATOTEHUS. Y CKOpPEHUE CBOOOIHOIO Bubggsorexa LOK
' p https://m.edsoo.ru/ff0af044
MaJIeHUs
VYpok-koHpepenuus " [{BrxeHue Ten
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). 'anaktuku”
24 Pemenue 3amau nmo teme "Cuna TSHKECTH bu6mmoreka [{OK
Y 3aKOH BCEMUPHOIO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
)5 IIepBas kocMu4eckas CKOpOCTb. bu6smoreka LIOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHON TOYKHU.
AoGcomotHO TBEpIOE Teno. PaBHOBecHe
26 TBEPAOIO TeJIa C 3aKPEIUIEHHOI OChIO bubmuorexa LIOK
p P https://m.edsoo.ru/ff0afe36
BparieHusi. MomeHT cuiibl. LleHTp
TSDKECTH
PaBHOBeCHE MaTepHaIBHON TOYKHU.
AobcomotHO TBEpIOE Teio. PaBHOBECHE
27 TBEPIOTO TEJNA € 3aKPEIVIEHHOW OCBIO
BparieHusi. MomeHT cwiibl. LleHTp
TSKECTH
)3 Pemenue 3amaq mo reme "MOMEHT CHJIBIL. bubmuoreka [JOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
IloaroroBka Kk KOHTPOJIBHOU paboTe Mo
29 TeMme "MexaHN4eCcKOe IBUKEHUE Bubpggeia LOK
. z ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
30 Kontposnbnas padota mo teme bubmuorexa [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

"MexaHUYeCKOEe IBUKEHUE.
B3aumoneiictBue Ter'

https://m.edsoo.ru/ff0b06ec

Nmnynbc Tena. Ummysasc cuiiel. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YIIPYroe u bubmmorexa [TOK
P Y . byt https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOICHCTBUE
1 Pemenue 3amau nmo reme "3akoH bu6mmoreka [IOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢
1 VYpok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bub6mmoreka [{OK
34 Mexannueckasi paboTa U MOIIHOC
XAMHCCkas pabota i MOMHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabota cuitbl TSDKECTH, CHUITBI YIIPYTOCTH bubnmnorexa [JOK
U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBKEHUU Teja MO TOPU30HTATIBLHOMN
MMOBEPXHOCTH»
17 CBsi3b 2HEPTUH U PAOOTHI.
[TorenumanpHas SHEPTUs
18 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KUHETUYECKON SHEPIUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs1 SHEPTUH B MEXAHUKE
40 Jlaboparopuas pabora «3yuenne bubnunoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN» https://m.edsoo.ru/ff0bl2fe
Al KonebaTenpHOE ABMIKEHUE U €TI0 bu6mmoreka [{OK

XapaKTCPHUCTUKHU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

3aryxaromme Konebanus. BeiHyx1eHHbIC
koseOaHus. Pezonanc

bubmmoteka [JOK
https://m.edsoo.ru/ff0b20{0

43

MareMaTtuyeckuil ¥ Mpy>KMHHBIA
MasiTHUKA

44

ypOK—I/ICCJ'ICI[OBaHI/Ie «3aBUCUMOCTD
nepuoaa KoJIEOAHHH OT )KECTKOCTH
IMPY>XUHBI 1 MACChI I'Ppy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3Hepruu npu
MeXaHNYECKUX KOJIEOaHMIX

46

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U Iepro/ia KoJeOaHmi
IMPY>XUHHOI'O MasgTHUKa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopuas padota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpysa, nOABCUHICHHOTO K HUTH, OT MaCChI
rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHbEl. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpomoabHbIC 1
MTOTNIEPEYHBIE BOJIHBI

bubmmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenuus "MexaHudeckue
BOJIHBI B TBEpJIOM Teie. CelicMuueckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3BYKa

51

VYpok-uccinenosanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.

52 z
AKyCTHUYECKUI PE30HAHC
53 Ypok-koHpepenius "YIbTpa3ByK u bubmuorexa [JOK
nH(ppa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
" bubnuorexa [JOK
54 TeMe "3aKOHBI COXPAHECHMUS.
\ https://m.edsoo.ru/ff0b25{0
Mexanuyeckue KoyieOaHusi U BOJIHbI
KonTponbHas pabota mo Teme "3aKoHbI
55 coxpaHeHus. MexaHudyeckue KoaebaHus
1 BOJTHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
DNeKTPOMarHUTHbIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenuus "Hlkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonp3oBaHue 3IIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH U1 COTOBOM cBsA3U"
VYpok-uccinenoBanue "M3yyeHue CBONCTB
59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOLIBIO bubmmorexa [TOK
P | https://m.edsoo.ru/ff0b2c6e
MOOWIBHOTO TeledoHa
60 Pemenue 3amau Ha onpeneneHne 4acTOThI
U JUIMHBI 3JIEKTPOMATHUTHOM BOJIHBI
DneKTpOMarHuTHas pUpo/ia CBETa.
61 Ckopoctb cBeTa. BosHOBBIE CBOICTBA Bugmygrexa LIOK
K Tb cBeTa. BOJIHOBBIE CBOMCTB
P https://m.edsoo.ru/ff0b31d0
cBeTa
62 WcTtounuku ceeta. [Ipsmonunelinoe bubnnorexa [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacrpocTpaHeHUE CBETa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/ff0b3658

3aKOH OTpa)K€HUs CBETa. 3epKaia.

bu6mmorexa [IOK

63 Pemenue 3ama4 Ha IpUMEHEHUE 3aKOHA
p https://m.edsoo.ru/ff0b38c4
OTpaXKE€HUs CBETa
64 [Ipenomnenue cBera. 3aKkoH bubmuorexa [JOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHue MOJHOTO BHYTPEHHETO Bubppatera TOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B ONITHYCCKUX CBETOBOIAX
Jlaboparopuas padota "HccienoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHS
CBETOBOTO JIy4a OT yTJia MaJeHus Ha
rpasnuiie "Bo3nyx-cTekyio""
VYpok-koudpepennus "Mcnonbp3zoBanue
67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBS3b"
bu6mmorexa [IOK
68 JIunzpl. OnTryeckas cuiia JTMH3bI
https://m.edsoo.ru/ff0b3{2¢
bu6mmoreka [{OK
69 [TocTpoenue n300pakeHUI B JIMH3aX
P p https://m.edsoo.ru/ff0b444a
Jlaboparopuas padota "Onpenencaue
70 (hOKYCHOT'O PACCTOSIHUS M ONITUIECKOM bubmmorexa [OK
4 P o " https://m.edsoo0.ru/ff0b4206
CHJIBI COOMPAIOIIICH JTHH3BI
71 Ypok-koHbpepenuus "OnTudeckue bubnmnorexa [JOK

JIMH30BBIC TTPUOOPHI"

https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

bu6mmorexa [{OK

72 I'na3 kak ontuyeckas cucreMa. 3peHue
P https://m.edsoo.ru/ff0b4684
73 VYpox-koHpepenuus "Jledexrs 3peHus.
Kak coxpanuts 3penue”
PasnoxxeHue 6enoro cBera B CIEKTP.
74 Omneitel HetoTona. Croxenue bubmmorexa [TOK
' https://m.edsoo.ru/ff0c0f4c
CHEKTpaJIbHBIX 1IBETOB. [lucnepcus ceera
Jlaboparopnas pabota "OnbITHI 11O
75 Pa3I0KEHUIO OETIOro CBETa B CIIEKTP H bubnunorexa [JOK
BOCIIPUATHUIO I[BETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIOICHNH Yepe3 [[BETOBbIE (GUIbTPHI"
VYpok-npaktTukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: Iucrepcus, nHTepdepeHIus u
mudpakmus”
77 Omnsitel Pesepdopaa u rmianerapHas bubnuorexa [JOK
MOJenb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Mozaens atoma bopa
79 Hcnyckanue v NOrIOnEeHue cBera bubnuoreka LIOK
atomoM. KBaHThbl. JInHelyaTeIe CIIEKTPBI https://m.edsoo.ru/ff0c144c
20 VYpoxk-npaktukyMm "Habmonenue bubnnorexa [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI bubmmorexa [TOK
A 3 https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoOro sjipa. Hykinonnas bubmmorexa [JOK
MOJEeNb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIE peBpaineHus. M30TombI bu6nmoreka [JOK



https://m.edsoo.ru/ff0b4684
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/ff0clal4

Pemenue 3agay mo teme:

bubnuoreka [JOK

84
"PanuoakTuBHBIC MpeBpamieHus" https://m.edsoo.ru/ff0c1b4a

85 [Iepuon nmonypacnana
Vpok-koH(pepennus "PagnoakTHBHEIE

86 1/1331 eHI/IS(Ib Bpn Upose, MEIULINHE bubmorexa LHOK

i | PHPOZE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE

%7 SAnepHble peakyy. 3aKOHbI COXPaHEHUs bu6nnoreka LIOK
3apsAI0BOTO U MAaCCOBOI'O YHUCET https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBs3U aTOMHBIX sifiep. CBs3b bubnmnoreka [JOK
MAacChl ¥ DHEPIUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau nmo treme "SAnepHeie
peakuuun"

90 Peakunu cuHTE3a M JETECHUS SIAED. bu6mmoreka [IOK
Uctounuku suepruu CoJiHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "SnepHas

91 sHepreTuka. JleMcTBHs paIuOaKTUBHBIX
U3ITy4YeHUH Ha )KUBbIE OPraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

9 TeMe "DIEeKTPOMarHuTHOE TOJI€. bubnmnorexa [JOK
DneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJICHUS"

Konrponsnas padora no teme

93 "DJIeKTPOMarHuTHOE TIOJIE.

DneKTpOMarHuTHbIC BOJIHBL. KBaHTOBBIE
sBiIeHus"



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
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

[ToBTOpenue, o6o0IIEHNE.

bubmunoreka [JOK
94 JIaGoparo e pabo 0 c
pat ijH PabOTBLIIO Kypey https://m.edsoo.ru/ff0c245a
"B3aumonencreue Tea"
[ToBTOpenue, o6o0menue. Pemenne
95 aCUETHBIX M KaYECTBEHHBIX 3a1a4 110 bubnnorexa [IOK
p A https://m.edsoo.ru/ff0c2572
teMme "TenuoBble npouecchbl”
[ToBTOpenue, obobmeHue. Pemenune
bu6mmoreka [{OK
96 PacUYCeTHBIX M KAYECTBEHHBIX 3a7a4 110
" . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TenmoBeIX ABUTaTElICH
[ToBTOpenue, obobmeHue. Pemenne
97 aCUETHBIX U KAUECTBEHHBIX 3a1a4 110 bubnmorexa [TOK
p " i[ https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexTpoycTaHOBOK
[ToBTOpEeHME, 0000IIEHHE.
98 JIaGoparopHble pabOTEI IO KypC bubmmorera [TOK
" patop p | yPey https://m.edsoo.ru/ff0c2¢52
CBETOBLIE SIBIIEHUS
IToBTrOopenue, 0600menue. Padora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI COXPAaHEHUS Buggorexa LOK
" p https://m.edsoo.ru/ff0c2d6a
B MEXAHUKE
100 [ToBTOpenue, o6o6menue. Padora ¢ bu6nmorexa LIOK
Tekcramu 1o teMe "Konebanus 1 BOiHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06o6menue. Pabota ¢ bubnuorexa [JOK

Tekcramu 1o TeMe "CBeToBbIe ABiIeHUA"

https://m.edsoo.ru/ff0c3044



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
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[ToBTrOopenue, 0600menue. Padora ¢
TekcTamu 1o Teme "KBaHToBas u simepHas
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YUYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChbI

CETU UHTEPHET
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