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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKe Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE IOJIOKEHUW M TpeOOBaHWM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl, MPEJACTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuéroM (enepanbHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Conepxanue mnporpaMMmbl 1O (U3UKE HANpaBIeHO Ha (QOpPMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOY4YalOIIMXCSd W OPraHU3alui0 H3y4YeHUs
GU3MKM Ha JEATEeNbHOCTHOM ocHOBe. B mporpamMme 1o ¢u3Mke yYUTHIBAIOTCA
BO3MOXHOCTH yueOHOTo mnpeamera B peanuzaiuu tpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM U METaIlpEAMETHBIM pe3ysibTaTaM OOyUEHHMsI, a TaKkKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUeOHBIX TMPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o (u3uke ycTaHaBIMBAET paclpejieieHre yuyeOHOro marepuala
no rojgam oOydeHus (M0 Kiaccam), MpejjiaraeT MpPUMEPHYIO IOCIIeI0BATEIHHOCTD
M3Y4YCHHS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEPKAHUS U yUETE
BO3PACTHBIX 0COOCHHOCTEN 00YJaArOIINXCS.

[Iporpamma mo ¢uszuke paszpaboTraHa C IEJIbI0 OKa3aHUS METOAMYECKOM
MOMOIIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4EOHOMY TIPEIMETY.

duznka SBISIETCS CHUCTEMOOOPA3YIOMIMM JIJIi €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEAMETOB, TTOCKOJIbKY (DM3UYECKUE 3aKOHBI JIS)KAT B OCHOBE IIPOLIECCOB U SBJICHUIA,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMHEH U du3nueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTABISICT HauOojee sICHbIC
oOpasibl MPUMEHEHHUs] HAYYHOTO METOJla TMO3HAaHUs, TO €CTh CrHoco0a IMOTy4YeHUs
JOCTOBEPHBIX 3HAHUM O MUPE.

Onna W3 THaBHBIX 3a4ad (PU3HUecKoro 00pa3oBaHMS B CTPYKType OOIIEro
oOpa3oBaHusl COCTOUT B (HOPMHUPOBAHHHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenune gusnku Ha 6a30BOM ypOBHE MpEJIOIaraeT OBIaJAeHUE CIeAyIOIUMU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCT:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e HMHTEPHPETUPOBATH JIAHHBIE U HUCIIOJIB30BaTh HAYYHbIE 10KA3aTEIbCTBA
JUIS1 TIOJTYYEHUSI BBIBOJIOB.

enmn wu3ydeHus ¢GU3UKKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
omnpeneneHsl B KoHnenuuu mnpenomaBaHusi ydeOHoro mpeamera «®Duszmka» B
00pa3oBaTeNbHBIX OpraHu3ausx Poccuiickoit Pdesepanny, peaan3yomux OCHOBHBIC
oOmeoOpazoBarenbHble  TPOrpaMMbl,  yTBEpKAEHHOW  pemeHnem  Komteruu
MunmncTepcTBa mpocBemieHuss Poccutickor ®eneparuu (MpoToKoa OT 3 jaekadps
2019 r. No [TK4BH).

Heau ndyyenuss Gpu3uKu:

e TMpuOOpeTeHHWe WHTEepeca W CTPEMJICHHS OOyYaromuxcsi K HayYHOMY
W3YYCHHIO TPUPOAbI, PAa3BUTHE WX HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HAaHUS M (HOPMHPOBAHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pPe3ysibTaTa M3y4YCHUs] OCHOB
CTpPOSHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (hDM3UKU;

e (opMupoBanue mnpeacTaBICHUN O ponu (U3UKUA IS PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;



pa3BUTHE  MpPENCTaBIEHUH O  BO3MOXHBIX  chepax  Oymyuein
npodeccHoHanbHON ESITENIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K
nanbHeieMy o0y4eHH!IO B 3TOM HalpaBJICHUU.

JlocTkeHue 3TUX 1elield mporpaMMsl o (pU3uKe Ha ypOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOIIMX 3a1a4:

npruoOpeTeHre 3HaHU| O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOOpeTeHNEe YMEHHUI OMHUCHIBaTh U OOBACHATH (DU3UUYECKUE SBIICHHS C
UCIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB  PEIICHUS TNPOCTEHIIMX  pPACUETHBIX 3agad ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJIeTIeH, TBOPYECKUX u
PaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAOMIOAaTh MPUPOJHBIC SIBICHUS U BBIMNOJIHATH OIBITHI,
nabopaTopHble  pabOThl W JKCHEPUMEHTAIbHBIE  HCCIEOBAaHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MHpOpMalKe (QU3NYECKOro CcolepKaHus,
BKJIOYasi MH(OpPMAIUIO O COBPEMEHHBIX TOCTIKCHHSIX (U3HMKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MHGOPMAIINH;

3HAKOMCTBO CcO cepamu npodhecCHuOHANBHON JeATEILHOCTH, CBSI3aHHBIMU C
(bu3UKOM, 1 COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAHHBIMU HA JIOCTUKEHUSX
(u3rUecKoi HayKHu.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETro

oOpazoBanust otBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNENI0), B 8
kiacce — 68 yaco (2 ydaca B Heneno), B 9 kinacce — 102 gaca (3 vaca B Helemio).

IIpeutaraemelii B IporpaMMe 10 (pU3HKe MEpeveHb JTabOpaTopHBIX paboT u
OTIBITOB HOCHT PEKOMCH/ATEIbHBIN XapakTep, yUUTelb JACaeT BHIOOP MPOBEACHHMS
1abOpaTOPHBIX PabOT M OMBITOB € Y4ETOM HHAMBHUIAYAIbHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CIUcKa JKCIIEPUMEHTAIbHBIX 3aJlaHul, TMpeajiaraeMblIX B paMKax
OCHOBHOTO roCcyJapCTBEHHOTO 9K3aMEHa o busuke.



COJEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IEr0 MUPA.

®duzuka — Hayka o npupoae. SBiaeHus TpuUpoabl. DPU3MYECKUE SBIICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIIEKTPUUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BeIUYUHBL. M3MmepeHue ¢u3ndeckux BeduyuH. Duznyueckue
npuOopkl. [lorpentnocts n3mMepeHuii. MexayHapoiHas CUCTeMa €JIMHMII.

Kak d¢usuka wu jgpyrue ecTeCTBEHHbIE HAyKU HM3Yy4aloT  IMPHUPOIY.
EcrecTBeHHOHAy4HBIM METOJ IIO3HAHUS: HAONIOJEHHWE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBIDKCHHUE THUIIOTE3, SKCIIEPUMEHT IO IMPOBEPKE THIOTE3, OOBSICHECHHE
HaOroaeMoro sBjaeHus. Onucanue PU3nuecKux SBJICHUM ¢ ITOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHW4ecKue, TEIUIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. @usndeckue nNpuOOPHl U TpoLEaypa MPSMBIX HW3MEPEHHM aHAJTOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomel u onvimol.

Omnpenenenue MEHbl IeJICHUS IKaJIbl U3MEPUTEIBLHOTO Tprbopa.

N3mepeHune paccTosaHUil.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Ornpenenenue pa3MepoB MajbIX TEI.

N3Mmepenne temmepaTypbl HpU IMOMOIIM KUAKOCTHOIO TEPMOMETpAa H
JaTYuKa TEMIIEPaTypBhl.

6. IIpoBengeHue wuccienoBaHUs MO MPOBEPKE THUIOTE3bl: AAIBHOCThH MOJETA
HIapvKa, MyHIEHHOTO TOPU30HTAJIBHO, TeM OOJibllle, YeM OOJIbIlIe BHICOTA
yCKa.

Pa3znes 2. IlepBoHavaibHbIE CBeCHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BellecTBa: aroMbl M MOJEKYJIbl, HWX pa3Mmepbl. OMbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>kenne dyactull BemiecTBa. CBSI3b CKOPOCTH JBMKEHHUS YaCTHUI[ C
temnepaTypoii. bpoyHoBckoe maBmwkenwe, auddys3us. BzaumopeiicTBue dYacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpucTayimyeckux) Ten. B3auMocBsI3b MeXAy CBONCTBAMHM BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpavuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenue nuddysun.

3. HaOmronenue siBieHuii, 0ObSICHIIONUXCS MPUTSHXKEHUEM W OTTAIKUBAHUEM

YacTHIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OrmeHka n1raMeTpa aToMa METOJAO0M PSJIOB (C HCIOb30BaHUEM (GoTorpadmii).

2. OmbITHI 10 HAOJIIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe ABuxkeHUE. PaBHOMEpHOE U HEpPaBHOMEPHOE JBUKEHHUE.
Ckopocts. CpenHsisi CKOPOCTh NpPU HEPABHOMEPHOM JABMXKEHUHU. Pacué€r nytu u
BPEMEHU JABUKEHHUS.

SIBneHue wHepUMHU. 3aKOH HWHEPLUHU. B3aumonelcTBHE Tell Kak NpHYMHA
M3MEHEHHS CKOPOCTHU JBUXKEHUS Tel. Macca kak Mepa UHepTHOCTU Tena. [InmoTHoCcTh
BemecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYN B €IMHUIIE 00BhEMA BEIIECTRA.
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Cunna Kak XapakTepuCTHKa B3auMOJeWcTBUs Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepeHue cuilbl C NOMOIIBID JUHAMOMETPA. SIBIIEHHWE TIATOTEHHUS U CHUiIa
TsokecTH. Cuna TsKecTH Ha Ipyrux IuiaHetax. Bec tema. HeBecomocts. CrioxeHue
CWJI, HAIlpaBJICHHBIX IO OJHOW mpsimMoil. PaBHoxeilcTBytomas cui. Cuia TpeHHs.
TpeHue CKOJIbKEHHS U TPEHUE NTOKOsA. TpeHne B NpUPOAE U TEXHUKE.

JHemoncmpayuu.

Ha6nronenue MexaHM4ecKoro IBM>KEHHS Tela.
N3MepeHne ckopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HabGnronenue siBneHust HHEPIUU.
Hab6nronenue n3MeHeHust CKOpoCTH MpU B3aUMOICUCTBUU Tell.
CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TEN.
CrioxeHune CHll, HallpaBJICHHBIX 10 OJTHOW MPSMOM.
./Iaéopamopuble paﬁombl U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOrO JBIKEHHUA (IIapuKa B >KUIKOCTH,
MOJIEIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jiajiee).
2. OmpepeneHue cpeaHed CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa I10
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh pacTshKeHus (aedopmariun)
IPY>KUHBI OT IPUIIOKEHHOM CUJIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHUSI CKOJBXKEHHS OT
BECa TeJla U XapaKTepa CONPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIIIEHUS W YBEJIWYEHUs NaBiieHus. JlaBlieHue rasa.
3aBUCUMOCTh JIaBJIeHHs Ta3a oOT oObéMa, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIaMH, JKUAKOCTIMHU M ra3amu. 3akoH Ilackansa. I[lHeBMarnueckue
MalluHbl. 3aBUCUMOCTh JAaBJICHHUS >KUIKOCTH OT DIyOMHBL. [ Mapocratnyeckuii
napajaokc. Coobriaroniuecs: cocysl. [ uapaBmnyeckue MeXaHu3MBbl.

Atmocdhepa 3emuin u armocdepHoe maBienue. [IpUUMHBI CyIIECTBOBAHUS
BO3NyIIHOW 000si0uku 3emau. Omnbit Toppuuennu. W3mepenne atmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpHOTO HaBJICHHUS OT BBICOTHI HAJ[ YPOBHEM MOPS.
[Tpubops! 17151 M13MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JlelicTBHE XKUIKOCTHM M ra3a Ha IOrPYKEHHOE B HUX Teno. BriTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbH JABJIEHUS raza OT TEMIEPATYPHI.

Ilepenaua naBiieHUs )KUIKOCTHIO U Ta30M.

Coobmaromuecs CoCyibl.

['mnpaBnuueckuid npecc.

[IposiBneHue neicTBus aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTH BHITAIKHBAIOIICH CUJTBI OT 00bEMA MOTPYKEHHOM YaCTH Teja U

ILUIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHE IJIaBaHMS TeN: IJIaBaHUE WM MOTPYKEHUE TEl B 3aBUCHMOCTH OT
COOTHOUIEHHS TIJIOTHOCTEU TeJa U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOTPYKEHHOU B
YKHUJIKOCTh YaCTH TENA.

2. OnpeneneHre  BBITAJKUBAIONICH  CUJbI,  JEHCTBYIOIIEH Ha  Telo,
IOrpYKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEW CUJIbI, JEMCTBYIOIIEN HA TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.
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4. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJIKMBAIOIICH  CHUJIbI,
JEHUCTBYIOIIEH Ha TEJIO B KMIKOCTH, OT 00bEMa MOTPYyKEHHON B KUIKOCTH
YaCTH Teja U OT IJIOTHOCTHU KUIKOCTH.

5. KoHCcTpyupoBaHHEe apeoMeTpa WK KOHCTPYUPOBAHUE JOAKHU U ONPEICIICHUE

€€ rpy30I0bEMHOCTH.

Paznen 5. PabGoTa 1 MOIIHOCTDH. DHEPrus.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTeie MexaHWU3MBI: pbIUar, OJOK, HaKJIOHHas IIOCKOCTh. IIpaBuio
paBHOBecus pbidara. [I[pumeHeHre npaBuia paBHOBECHs pblyara K 0J0Ky. «30JI0TOe
npaBuiio» MexaHuku. KITJ[ mpocTbix MexaHu3MoB. IIpocThie MeXxaHU3MBI B OBITY W
TEXHHUKE.

Mexannueckas odHeprus. KuHerndeckas U MOTEHUUAIbHAs  SHEPIus.
IIpeBpalieHre OJHOTO BHJIa MEXAHUYECKOW SHEPTrUM B APYroi. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOTHI CUJIBI TPSHHS MPH PABHOMEPHOM JIBHKEHUU TeJa IO

TOPU30HTAIBHOW TOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblUuara.

3. Hamepenue KIIJI HaKITIOHHOHM MJIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAHEHUS] MEXaAaHUYECKOM SHEPTHM.
8 KJIACC

Pa3znes 6. TeruioBbie ABJICHUS.

OCHOBHBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH  CTPOCHUS
BellecTBa. Macca M pa3Mepbl arOMOB W MOJIEKYJI. OIBITHI, MOJATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPHOro, JKHUJIKOTO W Tra3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucrammuueckue u amopdusie Tena. OObsSICHEHHWE CBONCTB Ta30B, KUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE I[IOJIOKEHUM MOJIEKYJISPHO-KMHETUYECKON TEOPHH.
CmaumnBaHKe U KalWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBbIO TEILUIOBOTO JIBHXKEHUS
gacTull. BuytpenHsas osHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW SHEPIUH:
TerJIonepeaaya U CoBepiieHue pabotel. Buabl Temonepeaadn: TEIONPOBOIHOCTD,
KOHBEKILINS, U3IIyYEHHUE.

KonudectBo TemmoTel. YienbHas TEMIOEMKOCTh BeIIecTBa. [emiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIoBoro OanaHca. [ImaBneHue u oTBepaeBaHue
KPUCTAJUTMUYECKUX BEIIECTB. YJenbHas TemioTa ruiaBieHus. [lapooOpaszoBanue u
koHneHcamus. Mcmapenme. Kumenwe. VYjaenpHas Temiora mnapooOpa3OBaHMS.
3aBUCHMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JTaBJICHHUS.

BnaxunocTts Bo3myXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpuntuner  pabotel TeroBbix npurareneit KIIJ TtemmoBoro aBuratesns.
TerutoBble IBUTATENN U 3aIIUTA OKPYKAIOUIEN CPEIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpauuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Ha6nronenue nuddysun.

HaGnronenue siBneHuii cMaunBaHUs U KaMWUISIPHBIX SIBJICHUH.

HaGnronenue TemioBoro pacummpeHus Tel.

3menenne naBieHus Ta3a MPU W3MEHEHWH O0OBhEMAa W HArpEeBaHUM WJIU
OXJIAKJICHUH.
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[IpaBuna u3MepeHus: TEMIIEPATYPHI.
Buae! Temionepenaymn.
OxJtaxkeHue npu COBEPIICHUHN pabOTHhI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CUJIAMHU.
10. CpaBHEHHE TETNIOEMKOCTEN PA3JINYHBIX BEUIECTB.
11. HaGnrogeHue KumneHus.
12. HaGnroeHue nocTosiHCTBA TeMITEpaTyphl MPH TJIaBJICHUH.
13. MoJienu TeIUIOBLIX JABUTATEIICH.
Jlabopamopnwie pabomel u onvimol.
1. OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSKEHHUS.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OnbITel MO HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUs Ta30B, XKUIKOCTEH U
TBEPJIBIX TEIL.

4. OmnpenencHue NaBJICHUS BO3AyXa B OAJJIOHE HITIPHUIIA.

5. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIaBJICHUSI BO3yXa OT €ro o0bhEMa
Y HarpeBaHMs WIHN OXJIaXKICHUSI.

6. IIpoBepka runoTessl JMHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOWMKA KUJKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

7. HaOmionenue wu3MeHEHUs BHYTPEHHEH OHEpPruM Tella B pe3yJbTare
TerIonepeaur U paboThl BHEITHUX CHUJI.

8. HccrnemoBanue sBIEHUS TEIIOOOMEHA TMPU CMEIIUBAHUM XOJIOAHOU U

ropsiyer BOJIBL.

9. OmpeneneHre KOIUYECTBA TEIIOTHI, MOJTYYEHHOTO BOJION MPH TEIJI000MEHE

C HAarpeThIM METAJUIMYECKUM LIJIHHAPOM.

10. OnpeneneHne yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoluecca UCapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIaBJICHUS JIbJA.

Pa3znes 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzanus Teil. J[Ba poaa 3IEKTpUYECKUX 3apsaoB. B3aumoneiicTBue
3apspKEeHHBIX Tesl. 3akoH KyloHa (3aBUCHMOCTbH CHIIBI B3aUMOJICHCTBUS 3apsS>KEHHBIX
TEJ OT BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEXKAY TEIAMH).

OnekTpuueckoe mnone. Hanpsk€HHOCTh 3iekTpudeckoro mons. [IpuHiun
CYTIEPIIO3UIINH JIEKTPUIECKUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu 531eKTpUYecKUX 3apsA/IoB. ODJIEMEHTAPHBIA JIIEKTPUYECKHUM 3apsi.
Crpoenue aroMa. [TpoBOTHUKH M AUAIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsa.

ONEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUSI DJIEKTPUUYECKOTO  TOKA.
MCTOYHUKM TMOCTOSTHHOTO ToOKa. JIeMCTBUS SIEKTPUUYECKOro ToKa (TEeIIoBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B JKUJKOCTSIX U ra3ax.

Onektpuueckass  menb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ConpoTuBiieHHE MPOBOAHKKA. Y AEIbHOE COMPOTUBIICHUE BelecTBa. 3akoH OMa s
yuacTtka uenu. [locimenoBarenpHoe U napamieibHOE COEIUHEHNE IPOBOJHUKOB.

Pabota ® MOMmHOCTH dJEKTpUYecKoro Toka. 3akoH JDxoyns—Jlenna.
DNEKTpUYECKUEe 1EeNMU W MOTPEOUTENN IICKTPUUECKOW sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

[TocTostHHBIE MarHUTHI. B3anMOnEMCTBUE MTOCTOSAHHBIX MAarHuTOB. MarHutHoe
nose. MarauTHoe nosie 3eMJIM ¥ €ro 3HaueHHe JJid ku3HU Ha 3emuie. OnbIT JpcTea.
MarauTHoOE 1oJe INEKTPUIECKOro ToKa. [[puMeHenrne 3MeKTPOMAarHuTOB B TEXHHKE.
JlelicTBUE MAarHUTHOrO TMOJsT HA MPOBOAHUK C TOKOM. OIJIEKTPOJBUIATENb
MIOCTOSIHHOTO ~ TOKAa.  Mcnonb30BaHWE — AIEKTPOABUIATENIEM B TEXHHYECKHX
YCTPOMCTBAxX M HA TPAHCIIOPTE.



OnbiTel @apanes. SIBieHue >aeKTpoMarHUTHOM MHAyKIUU. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. Crioco6b1 IIOJTy4YECHUS AJIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHHKAX SHEPTHUH.

Jemoncmpayuu.

1.
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25.

DJIeKTpU3aLHus TEN.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U JIEUCTBUE JIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKY TOCTOSTHHOTO TOKA.

JIlencTBUS NEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B HKUJKOCTH.

. 'a30BbIM paszps.

. I3MepeHune CUIlbl TOKa aMIEPMETPOM.

. I3MepeHne 3J1eKTpUIeCKOTro HANPSKEHUS! BOJBTMETPOM.

. PeoctaT u mara3uH cONpOTUBIICHHIA.

. B3anmoeicTBre MOCTOSSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOXKHOCTH Pa3J/IeJICHUS MOJIOCOB MAarHUTA.
. MonenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.

. OnbIT Dpcrena.

. MarHuTHOE Mnoje Toka. DJIEKTPOMarHur.

. JelicTBuE MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

. DNEeKTPOABUTATENL TOCTOSIHHOTO TOKA.

. UccrnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIHH.

. OnbiThl @apages.

. 3aBUCUMOCTh HalpaBJI€HUS WHAYKIMOHHOTO TOKAa OT YCIOBHH €ro

BO3HHUKHOBEHHUS.
DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

10.
11.
12.

13.
14.

OnpITel MO HAOMIOJEHUIO AJIEKTPU3ALMU Tel HHAYKIUEH U 1pu
COIIPUKOCHOBEHUH.

HccnenoBanne OEHUCTBUSA  DJIEKTPUYECKOIO TIOJISI HA MPOBOJHUKU H
IUDJIEKTPUKH.

C6opka u mpoBepka padOoThl JEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
W3mepeHne u perympoBaHue CUibl TOKA.

W3mepenne u peryImpoBaHue HAIPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4YeEpe3 Ppe3UucTop, OT
CONIPOTHBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIEKTPHUYECKOTO COIPOTHUBIICHHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN ITONIEPEYHOTO CEYEHUs U MaTepHraa.
IIpoBepka mpaBwiIa CHOXKEHUS HANPSDKEHUM TIPU  MOCIEI0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna Il CWIbl TOKA IIPU IAPAJUIENBHOM COEIMHEHUU
PE3UCTOPOB.

Omnpezenenne paboThl HIEKTPUYECKOTO TOKA, UIYIIETO Yepe3 Pe3HCTop.
OnpeneneHre MOIHOCTU AIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccenenoBanre MarHuTHOTO B3aWMOJIEUCTBUS ITIOCTOSSHHBIX MAarHUTOB.



15. I3yyeHne MarHuTHOTO TOJIsl IOCTOSTHHBIX MarHUTOB MPHU UX 00bEUHEHUU U
pa3iciiCHUN.

16. MccnenoBanue AENCTBHS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3AMMOJECUCTBUS KATYLIKH
C TOKOM Y MAarHMATa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

18. I3ydyeHue AeNCTBHSI MArHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3y4eHue padoThl JIEKTPOIBUTATENS.

20. U3mepenne KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OOBITBl IO  HCCIENOBAHUIO  SBJIEHUSA JJIEKTPOMAarHUTHOW HWHIYKIIHH:
UCCIIENOBAaHNE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS! MHAYKIHOHHOTO TOKA.

9 KIIACC

Pa3ngena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JnBMKeHUe. MarepuanbHas Touka. (Cucrema  oTcuéra.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JBWXKEHUS. PaBHOMEpHOE MNPAMOJIMHEITHOE
InBIKeHUE. HepaBHOMEpHOE MNpsAMOJIMHENHOe ABuxkeHue. CpeaHsis U MIHOBEHHas
CKOPOCTH TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe aBuxkeHue. CBoOomHOE
najgenue. OnbiTel ["anues.

PaBHOMepHOE ABWXXEHHE MO OKpY>KHOCTH. llepuos u yacroTa oOpaiieHus.
JIuHeHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IIepsoiii 3akoH HproroHa. Bropoii 3axkoH Herotona. Tperui 3akoH HproToHa.
[IpuHIMI CynIEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUs CKOJBXEHHUS, CUja
TPEHUS MTOKOS, APYTUE BUJIBI TPEHUS.

Cuma TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJJHOTO
najgenus. JIBmkenue maHeT Bokpyr Connna. IlepBasg kocmuyeckass CKOpOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanbHOMl TOYKHA. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPETIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenne umnyibca. MMmynabe cuiibl. 3aKOH COXpaHEHUS
MMIyJbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckas padoTa U MOITHOCTh. PaboTa Chil TSXKECTH, YIPYTOCTH, TPEHHUSI.
Csizp sHeprum u pabotel. [loTeHnumanpHash JHEprus Tena, MOAHSITOTO HaJ
IMOBEPXHOCTHIO 3eMiM. [loTeHIManbHas SHEprus CxKartou NnpyxuHbl. KnHeTtnueckas
sHeprusi. TeopeMa O KMHETHYECKOW JHEPTrHH. 3aKOH COXPAHEHUS MEXaHMYECKOM
SHEPIHUH.

Jemoncmpayuu.

1. HabnrogeHme MexXaHWYECKOrO JBMIKEHHUS Tela OTHOCHUTEIHLHO Pa3HBIX TET

OTCYETA.

2. CpaBHeHME TyT€l W TPACKTOPUN ABUKEHUS OJHOIO U TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBuXeHUS Tella 1Mo OKPYKHOCTH.

HaGnronenne mMexaHWMuecKux SIBICHUN, MPOUCXOMSAIINX B CHUCTEME OTCYETA

«Tenexka» mmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHUU OTHOCHUTEIBHO

KaOuHeTa (PU3UKU.

7. 3aBHCHMOCTb YCKOPEHHMS Tela OT Macchl Tejla W JEHCTBYIOLIEH Ha HEro
CHUJIBI.

8. HaOmronenue paBeHcTBa CUII IIPH B3aUMOJICHCTBUU Tell.

9. V3meHeHue Beca Tena pH YCKOPSHHOM JBHKCHHH.

10. [lepenaya nmnynbca npu B3auMOJICVCTBUU TEIN.

ouvkWw



11. [IpeoOpa3zoBaHus SHEPTUU TIPU B3aUMOJCHCTBUH TE.

12. CoxpaHeHME UMITYJIbCA IIPHU HEYTIPYTOM B3aMMOJCHCTBUH.

13. CoxpaHeHHE UMITYJIbCa IIPU a0COJIFOTHO YIPYTOM B3aMMOICHCTBUM.

14. HabmroneHne peakTUBHOTO JIBH)KCHUS.

15. CoxpaHEeHHE MEXaHUYECKOM SHEPTUHU MPU CBOOOTHOM TaJICHUH.

16. CoxpaHEeHHE MEXaHMYECKOW SHEPTUM NPH JABWKEHUHU TeJla IMOJ JACHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa il pa3roHa W JaJbHEUIIEro PaBHOMEPHOIO
JBYKEHHUS IIapUKa WU TEIICKKHU.

2. OmnpeneneHue cpeaHeld CKOPOCTH CKOJIBKEHHUS Opycka WIW JIBHKEHUS
[IapyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue YCKOpPEHHS TeJla TPU PABHOYCKOPEHHOM JIBUKECHUH 10
HAKJIOHHOM TJIOCKOCTH.

4. HccnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM NPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJlbHOM CKOPOCTH.

5. IIlpoBepka THIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBIDKCHUH 0€3
HayaJIbHOM CKOPOCTHM IIyTH OTHOCATCS KaK PsSAJ HEYETHBIX YMCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. HccienoBaHne 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT  CHJIBI
HOPMAJIBHOTO JIABJICHUA.

7. OnpexnencHue kKodPppUIIMEHTa TPEHHUSI CKOJIBKECHHS.

OrnpeneneHue )KECTKOCTU MPYKUHBI.

9. OmnpenencHue padOTHl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBIIKCHHH Teja 110

TOPU30HTAIIBHOM ITOBEPXHOCTH.
10. Onpenenenne pabOThl  CHJIBI  YIPYTOCTH MPH  MNOABEME Tpy3a C
UCITOJIb30BaHUEM HETIOIBHYKHOTO M TIOABHKHOTO OJIOKOB.

11. MI3yueHue 3akoHa COXpAaHEHUS DHEPTHUH.

Paznen 9. Mexannuyeckue KoJeOaHUS U BOJIHBI.

KonebarensHoe nmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM: TIEPHOI,
4acToTa, aMIUIMTyaa. MaremMaTudyeckuil U NpYyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPIrUH P KOJIeOaTEIHHOM JIBHKCHHH.

3aTtyxaronime KoJeOaHums. BrinyX1eHHbBIE KoJIeOaHus. Pe3onanc.
Mexanuueckre BojHbl. CBOMCTBa MEXaHWYECKUX BOJIH. [Ipo1obHBIE U TTOTIEpEYHbIC
BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€ pacnpocTpaHeHUs. MeXaHu4ecKue BOJIHBI B
TBEPIOM TeJie, CEUCMUYECKUE BOTHBI.

3Byk. 'poMkocTh 3Byka u BbicoTa ToHa. OTpaxkenue 3Byka. MHpasByk u
yIABTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe xomeOaHMII Tell ION IEHCTBUEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPY)KUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

PacnipocTpanenue npooabHbIX U MTOMEPEYHBIX BOJIH (Ha MOACIH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI pE30HAHC.

JIaﬁopamopmﬂe pabomul u onvimel.

1. OmpexeneHne 4aCTOTHI M TIEpUOa KOJIeOaHUH MaTEeMaTUYECKOTO MasITHHKA.

2. Ompepenenne 4acTOTHl ¥ IEpHoja KojaeOaHuid MPY>KUHHOTO MASTHHUKA.

3. HccnemoBanue 3aBHCHMOCTH TIepHoJia KOJeOaHW TOABEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. VccnemoBaHre 3aBUCUMOCTH TIEpUOa KOJIeOaHUN TTPY>KUHHOTO MAasSTHUKA OT
MAcCCHhI Tpy3a.

i
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5. IIpoBepka HE3aBUCUMOCTH TMEpHOJia KoJeOaHUW Tpy3a, MOJBELUIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThI,  JEMOHCTPUPYIOIME  3aBUCUMOCTh  Iepuoja  KoJjieOaHuM
IPYKMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3Mepenue yckopeHust CBOOOHOIO MaICHUS.

Pa3znes 10. D1eKTpOMArHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TIOJIE. DONEKTPOMArHUTHBIE  BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHbIX BOJH. [llkama »neKTpoMarHWTHBIX BOJH. Fcnonb3oBanue
ANEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DJNeKTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIbIO MOOHJIBHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIE ABJICHUS.

JIyueBast Mmogenb cBera. MctouHuku cBera. [IpsMonuMHeHOE pacipoCTpaHEHUE
ceera. 3armenusi Connna u Jlynel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmperaomiieHUs1 cBera. llonHOe BHyTpeHHee
OTpakeHHE cBeTa. Vcnonb30BaHUE MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKHUX
CBETOBO/JIAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cucteMa ¢oTtoarrapara, MUKPOCKOIIa
1 Teneckomna. ['na3 kak ontuyeckasl cucrema. bam3opyKocTh U 1adabHO30PKOCTb.

Paznoxenue Oemoro cBeta B cnektp. Ombitel  HetoToHa. CrnoskeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpavuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTuueckuii CBETOBOI.

Xox mydeii B cOOUpAroIIeit JIMH3e.

XoJ1 Ty4el B pacCEnBArOIIECH JIMH3E.

Hosy4eHne n300paKeH il ¢ HOMOLIBIO JIHH3.

[Tpuntun aeiictBus doToanmapara, MUKPOCKOTIA U TEJIECKOTIA.

10 Mopens rnasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [lomy4yenue 6e10T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yrjia OTPaKEHHUSI CBETOBOTO Jyda OT yIJia
MaJICHHUs.

2. M3yuenune xapakTepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCMMOCTH yrja MPEOMJIEHUS CBETOBOrO Jydya OT yria
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomydeHue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIEH JINH3HI.

5. OmnpeneneHne (OKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI coOuparomei
JIUH3BI.

6. OmBITHI MO Pa3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OmbBITHI MO BOCHPHSTHIO I[BETA MPEIMETOB NPH HMX HAOIIONCHWH dYepe3
[[BETOBBIC (DUIIBTPHI.
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Pa3znea 12. KBanroBble sIBJIeHUS.

OnbiTel Pesepdopna u mmanerapHas Mojeiab atoma. Monenb atoma bopa.
Hcnyckanue u norsoiieHue cBera atoMoM. KBaHThl. JInHeluaThie CIIEKTPHI.

PangnoaktuBHOCTh. Anb(da, Oera- W ramma-usiydeHus. CTpoeHHE aTOMHOIO
snapa. HykionHas Mojiens aToMHOTO sipa. M3otonbl. PagnoakTuBHBIC MpeBpaIlicHUS.
[Tepuon mostypacrmajia aTOMHBIX SITED.

AnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsJIOBOTO M MacCOBOrO YHCEI.
DHeprusi CBA3UW aTOMHBIX sijep. CBs3b Macchl W dHEpruu. Peakium cuHTe3a |
nenenusd saep. Ucrounuku aaeprun CostHIa U 3BE3I.

AnepHas osHepreTtuka. JIeWCTBUS pPaJAMOAKTUBHBIX M3JIYyUYCHUN Ha IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U TTOTJIOMIEHUS.

CriexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUZUPYIONTUX U3TYUCHUH.

Perucrpanms uznydeHus NpupoHbIX MUHEPAJIOB U MPOAYKTOB.

./Ia6opamopubte pabdomul u onvimeul.

1. HaGmroneHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TpeKoOB: U3MEPEHUE SHEPTUHU YACTHUIIBI 10 TOPMO3HOMY ITYTH

(no dhortorpadusam).

3. M3mepenue painoakTUBHOTO OHA.

IHoBTOpUTEIBbHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINY MOTYJIb MPEIHA3HAYCH JIJIi CUCTEMATH3aIlluu U
00001IIeHNs] TPEIMETHOTO COJEPNKAHUS W ONBITA JEATEILHOCTH, MPUOOPETEHHOTO
MpU HW3YYEHUU BCEro Kypca (u3uku, a TakkKe Il TMOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY IO (HU3HMKe JJi1 OO0ydJaroluxcs, BBIOPABIIMX 3TOT
y4eOHBIN TIPEeIMET.

[Ipu u3ydyeHHH JAHHOTO MOJYJISA PEANTM3YIOTCS M CHUCTEMATH3UPYIOTCS BUbI
NeSTETbHOCTH, HA OCHOBE KOTOPBIX OOECHEeYMBAETCS JOCTIKEHHE MPEAMETHBIX H
METalpeMETHBIX  IUJIAHUPYEMBIX  PE3ylbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIEIOBAHUS
SBJICHUW TPUPOABI M TEXHUKH, OBJIQJCHHUE YMEHHSIMHU OOBSICHATH (H3nUecKue
SBJICHUS, TPUMCHSS TOJYyYCHHBbIC 3HAHUS, pemaTh 3a7a4d, B TOM YHCIIC
KaueCTBEHHbBIC U DKCIIEPUMEHTAJIbHBIE.

[TpuHIIMTIATBEHO NESTENTLHOCTHBIM XapakTep JaHHOTO pasjelia peaan3yeTcs 3a
C4€T TOTO, YTO OOYJAIOIIUECS BBITIONHSIOT 3aJaHusI, B KOTOPHIX UM TMPEAJIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUW pACIO3HABAaTH W HAYYHO OOBICHATH
(bu3nYecKue SBICHUS B OKPYKAIOIIECH MPUPOJIe U TOBCEAHEBHOM KU3HU;

MCIIOJIh30BaTh HAYYHBIC METOIBI MCCIEAOBAHUS (DU3NYECKUX SIBIICHUW, B TOM
YUCJIE SISl IPOBEPKU TUTIOTE3 U TIOTYUYCHUS TEOPETHUECKUX BHIBOJIOB,;

OOBSCHITH HAy4YHBIE OCHOBBI HamOOJIe€ BAXKHBIX JOCTIKEHUNW COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEp, MPAKTUYSCKOrO0 HCMOJb30BaHUS Pa3IMYHBIX HCTOYHHUKOB
DPHEPTUM HA OCHOBE 3aKOHA TPEBPAIICHHS U COXPAHEHHUS BCEX HM3BECTHHIX BHUIOB
DHEPTHUHU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHWS TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3nKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METANpEAMETHBIX M NPEIMETHBIX 00pa3oBaTelIbHbIX
pE3yNbTATOB.

B pesynbrare uzyueHus: pu3MKU Ha YpOBHE OCHOBHOTO OOIIETro 00pa3oBaHuUs y

oOyuaromerocss O0yayT c(opMUpOBaHBI CIEAYIOIIME JIUYHOCTHBIE pE3yibTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS

- MPOSIBJIICHUE WHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOMN
bu3nUecKoil HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B OOCYXKJEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUU
busuKy;

- OCO3HaHUE BaXHOCTH MOPAIBHO-3TUYECKUX NPUHIHUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPUATHE ICTETUYECKUX KadeCTB (PU3MYECKOM Hayku: €€ TapMOHHYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

- OCO3HAHME IIEHHOCTU (PU3NYECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;

- pa3BUTHME HAy4YHOW JI0003HATEIBLHOCTH, HHTEpPEca K HCCIIeN0BATEIHCKOMN
JEATEIIbHOCTH;

5) dpopmupoBaHus KyJbTYPbI 310POBbSl H 3MOIHOHAJIBHOT0 0JIATONOJIyYHA:

- OCO3HaHHWE IIeHHOCTH Oe3omacHOro oOpa3a »>KH3HHM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MAaCHOTO TIOBEJACHHS Ha
TpaHCIIOpTE, Ha JOporax, C DJIEKTPUYECKUM U TEIJIOBBIM O0OPYIOBaHHWEM B
JIOMAIIHUX YCIIOBHUSIX;

- cOpMHUPOBAHHOCTH HABBIKA PEIICKCUH, IPU3HAHUE CBOETO MIpaBa Ha OIMIMOKY U
TaKOTO0 € IpaBa y APyroro 4ej0BeKa;

6) Tpy10BOT0 BOCIIMTAHMSI:

- AKTMBHOE YYacTH€ B pEIICHHM MPakTHYECKUX 3afady (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3alliy, TOPOo/ia, Kpasi) TEXHOJOTUYECKON U COIMAIbHOMN
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM,

- UHTEpeC K MPAKTUYECKOMY HU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKON;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpHEHTaIs Ha NPUMEHEHHE (U3MYECKUX 3HAHWUW IS PEIICHUS 3a7a4 B
00JaCTH OKpYXalomed Ccpenpl, IUIAHUPOBAHUSA TIOCTYIKOB W OICHKA UX
BO3MOYKHBIX ITOCJIEJICTBUU JIJISI OKPY’KAIOLIEH CPEBI;

- OCO3HaHHE TJIO00ATBHOTO XapakTepa HKOJIOTHYECKUX TpoOJieM W MyTed Hux
pelieHus;

8) amanTanmM K HM3MEHSIOIUMCH YCJIOBHAM COLUAJIBHONH W NPHPOIHOM
cpeabl:

- TOTPEeOHOCTHh BO B3aMMOJICHCTBUY NP BBHIMTOTHEHUHN WCCIEAOBAHUN U MMPOCKTOB
(bU3UYECKO HAMPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSIM JIPYTHUX;

- TOBBIICHHE YPOBHSA CBOEW KOMIETEHTHOCTH Yepe3 MNPAKTUYECKYIO
JEATENIbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHHI, B TOM 4HCIle (OPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;



- OCo3HaHHe Ne(UIIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B oOjacTu

bu3uKy;

e - IUTAHUPOBAHWE CBOETO Pa3BUTHUS B IPHOOPETEHUU HOBBIX (PU3MUECKHUX 3HAHUH;

e - CTPEMJICHHE aHAJTU3WPOBATH M BBISBISTH B3aUMOCBSI3U MPHUPOJBI, OOIIECTBA U
HYKOHOMUKH, B TOM YHCIIE C UCIIOIh30BaHUEM (PH3UUECKIX 3HAHUH;

e - OIICHKAa CBOMX JCHCTBHM C YYETOM BIHMSHUS Ha OKPYXAIOIIYIO Cpemy,

BO3MOJKHBIX TJIOOATBHBIX TIOCTICICTBH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbpTare ocBOeHUs MporpamMMbl 0 (PU3KMKE Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBaHuss y oOydaromerocss OyayT cpopMHUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIBHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBHUS,
KOMMYHUKATUBHBIE  yYHHBEpPCAJIbHBbIC  y4eOHbIE  JIEUCTBUS,  PETYJISTHUBHBIC
YHUBEPCAJIbHbIC yUeOHBIC IEUCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

e BBIBJISTH M XapaKTEPU30BaTh CYIIECTBEHHBbIE MpU3HAKA OOBEKTOB
(ssBIEHUN);

e YCTaHABIUBATh CYIIECTBEHHBIM MNpU3HAK KiacCU(PUKALMU, OCHOBAHUS JIs
0000111eHNs U CPAaBHEHUS,

e BBISBJISITH 3aKOHOMEPHOCTU U MPOTHBOPEUHUSI B paccCMaTpUBaeMbIX (akrax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSIM;

e BBIBJISITH TPUYUHHO-CIICJICTBEHHbIE CBS3M TMPU HU3YYEHUU (HUBHUUECKUX
SIBJICHHM M TPOIECCOB, JEJIaTh BBIBOJbI C MCIOJb30BaHUEM JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUN, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3AX
(M3UYECKUX BEJIMYHH,

e CaMOCTOSITEILHO BBIOMPATH CIOCOO perieHus yueOHOW (pu3nuecKon 3amadu
(cpaBHeHME  HECKOJIBKMX  BAapUAHTOB  pEIICHHUs, BbIOOp  HaumOoJee
MOJIXOJSIIEr0 ¢ YIETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

e HCIOJb30BaTh BOIPOCH! KAK UCCIIEIOBATEIHCKUM HHCTPYMEHT TTO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEILHO COCTABIICHHOMY ITUIAHY OIBIT, HECIIOXKHBIN
bu3NUecKuil  DKCIEPUMEHT, HEOOJNbIIOE HCCleqoBaHuE (U3HUUECKOTO
SIBJICHUS;

e OIIEHWBATHh HA MPUMEHUMOCTh U JOCTOBEPHOCTh UH(POPMAITHIO, TTOTYUYECHHYIO
B X0/ MCCJICAOBAHMS WJIA IKCTIEPUMEHTA;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIICHUS W BBIBOABI MO PE3yJIbTaTaMm
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

e TMPOTHO3MPOBATH  BO3MOXKHOE  JajlbHEWIIee  pa3BUTHC  (HUBHUYECKUX
MPOIIECCOB, a TaKXKE€ BBIIBUTATH MPEATONOXKEHHSI 00 MX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c undopmanueii:

e TMPUMEHATHh PA3JIUYHBIE METOJbI, HHCTPYMEHTHI W 3aIlpOoChl MPHU TMOUCKE U
orObope wuH(pOpPMANUM WM JMAHHBIX C YYETOM TMPEAJIOKEHHOW Y4eOHOH
dusnueckoil 3a1a4u;

e AHANM3HWPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHUPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUJOB M (JOPM TIPEICTABICHHUS,;

e CaMOCTOSITEIPHO  BHIOWPATh  ONTHMAIBbHYIO  (OpPMY  TIPEICTABICHUS
nH(}OpMAITUU 1 WILUTFOCTPUPOBATH PEIIaeMbIe 3aa9d HECIOKHBIMA CXEMaMH,
AuarpaMmmamu, HHOM rpadukoi U uX KOMOMHALIMSMH.



KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUSA:

B XoAc OOCYXJCHHS ydeOHOro Marepuajja, pe3yiabTaToB J1adOpaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMIPOCHI IO CYIICCTBY OOCYXIAaCMOM TEMbI H
BBICKa3bIBaTh HJICH, HAIICJICHHBIC HAa PCIICHHE 3aJaud M IOJCpKaHUE
0J1aro’keaaTeIbHOCTH OOIIEHMS,

COTIOCTAaBIIATH CBOU CYXKICHUS C CYXXIACHUSAMHU JAPYTHX YYaCTHHUKOB JTHAJIOTa,
0oOHapyKHUBaTh Pa3IMUNC U CXOJICTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX;

yOJUYHO TIPEJICTABIATH PE3YJIBTAThl BBIMOJTHECHHOTO (PU3NYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHUMAaTh W MCIOJIb30BaTh NMPEUMYINECTBA KOMAHIHONH M WHIUBUIYaJIbHON
pabOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYCCKOM TTPOOIEMBI;

IPUHUMATH ICJIM COBMECTHOM JIEATeIIbHOCTH, OPTaHU30BBIBATh JICHCTBHS 10
e€ JIOCTIKCHHIO: PacIpeaesIsITh POJIH, 00CYKIATh MPOIECCHl U PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATh CBOIO YacTh pabOThI, JOCTHUTas KA4ECTBEHHOTO pe3yJbTara II0
CBOEMY HAmNpaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMH YJICHAMH
KOMAaH/IbI,

OIICHHMBATh KauyeCTBO CBOETO BKJIaJa B OOIMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTEIIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYaIlMsIX, TPEOYIOMMX JIJIst
penieHus GU3NIECKUX 3HAHUH;

OpPUEHTHUPOBAThCS B  PA3IMYHBIX  MOAXOJAaX  MPUHATHAA  pEHICHUMN
(MHAMBUAYATbHOE, TPHUHATHE PEIICHUS B TPyIIe, MPUHATHE pelIeHUN
TPYIION);

CaMOCTOSITEIIbHO COCTABJISITh QJITOPUTM peIlieHUs (PU3NYECKON 3a1auu WU
IUTaHa MCCJIEIOBAaHUA C YYE€TOM HMEIOIIMXCA PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MIpeIjiaraeMbie BAPUAHTHI pEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOHL, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Npeiararh IjaH €€ N3MEHEHNS,
OOBSCHATh  NPUYMHBI  JOCTHXKEHHUS  (HEAOCTH)KEHHS)  PE3YyJIbTaToOB
JesITeIbHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(u3nYEeCKOro uccae0BaHus WK MPOEKTA) HA OCHOBE HOBBIX 00OCTOSITENIBCTB,
W3MEHUBILIUXCS ~ CUTyal[Mii, YCTAHOBJICHHbIX  OMIMOOK,  BO3HUKILIUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LIEJIH U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJI€ CIopa WM JTUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;
MpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pelleHUuu (PU3NUECKHX 3a/1a4 WU B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 Kjaacce mpeaMEeTHbIC pe3yibTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIH30BATh MOHATHS: (DU3UYECKUE U XUMHUYECKHUE SIBJICHUS, HAOIOICHUE,
AKCIIEPUMEHT, MOJIENb, THIOTE3a, CAWHUIBI (U3MUYECKUX BEIUYHH, aTOM,



MOJIEKYJIa, arperatHble  COCTOSIHUSL — BellecTBa  (TBEpAOE,  JKUIKOE,
razo000pasHoOe), MCXaHHYECKOS IBIKCHHC (PaBHOMCPHOC, HEPaBHOMEpHOE,
OpSMOJIMHEWHOE), TPaeKTOpus, pPaBHOACHCTByIoWas cuia, aedopmanus
(ynpyrasi, miaacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;
paznuuath sBiAeHUS (AUQQy3us, TEIIOBOE BMKEHUE YACTHUI] BEILECTBA,
PaBHOMEpPHOE  JBW)KCHHME,  HEPABHOMEPHOE  JBIWKEHHE,  HMHEpLUs,
B3aMMOJICHCTBHE TEJI, PAaBHOBECUE TBEPABIX TEI C 3AKPEIUIEHHOW OCBIO
BpalllcHMs, NIepeiada JaBJICHUs TBEPABIMU TEIaMU, KUIKOCTIMU U Ta3aMy,
aTMoc(epHOE JaBlieHUE, IUIaBaHUE TeEJ, MPEBpAICHUs MEXaHUYECKOU
SHEPruM) MO ONMCAHUIO UX XAPAaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTb  IPOSIBICHUE  W3YYEHHBIX  (DU3MUECKUX  SBJIICHUH B
OKpY)XaloIlleM MHpEe, B TOM 4HCIE (PU3MUECKHE SBJICHUS B IPUPOAE:
OPUMEPHI JBIKEHUS C PA3JIMYHBIMM CKOPOCTSAMHM B JXHUBOM U HEXUBOU
OpUpoAe, ICHCTBHE CWIBI TPEHHS B IPUPOJAE M TEXHUKE, BIHUSHUE
aTMOoc(epHOro JaBJIEHUs HA XKUBOW OpPraHu3M, IUIaBaHHUE PbIO, pbluard B
TEJIe YeJIOBEKa, MPU 3TOM IEPEBOJIUTH NPAKTHUECKYIO 3aJady B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUN;
ONUCHIBAaTh W3YYECHHbIE CBOMCTBA TE€I U (PU3NYECKUE SBIICHUS, HCIOJIb3YS
¢uznyeckue BeIUMUMHBI (Macca, 00bEM, IUIOTHOCTh BEILECTBA, BpEMs, MYTh,
CKOPOCTb, CPENHSISI CKOPOCTh, CHJIAa YIPYIOCTH, CHJIA TSDKECTH, BEC TEIa,
CWJIa TPEHHUs, AaBieHue (TBEPIAOTO Teja, KUAKOCTHU, Ta3a), BHITAJKUBAIOIIAS
CWia, MeXaHuyeckas paboTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI,
KOY(QGUIMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKass U
NOTEHIMAJIBbHASL 3HEpPrus), IpUH ONHCAHUM MPABWIBHO TPAKTOBATH
(u3NYECKUl CMBICI MCTIOIb3yEMbIX BEJIMYUH, UX O003HAUCHUS U €IUHUIIBI
(u3nyecKkux BEIMYUH, HAXOAUTHb (POPMYJIbL, CBS3bIBAIOIINE JAHHYIO
Qu3HYeCKyI0 BEIMYMHY C JAPYTMMHM BEJIMYMHAMH, CTPOMTH TI'paduKH
U3YyYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUECKUE SIBICHHUS U IPOLECCHI,
UCIIOJIb3Yys TpaBUJIa CIOXKEHUs CWil (BIOJIb OJHOW TpsimMoii), 3akoH ['yka,
3akoH llackans, 3akoH Apxumena, mpaBUIO paBHOBecus pbruara (0yi0Kka),
«30JI0TO€ MPABHUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYECKON PHEPIUH,
OpU 3TOM JaBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alHUCBIBATH €rO
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3UUECKHE SBJICHUS, TPOLIECCHl U CBOMCTBA TEJl, B TOM YMCIIE U
B KOHTEKCTE CUTYyallMil NPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
PUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOrMuecKux
oiaroB ¢ oOmnopod Ha 1-2 WU3Yy4YEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHUH,
(u3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7aud B 1—2 AeMCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a yCIOBUS 3ajadu
3alUChIBaTh KPATKOE YCIOBHUE, MOJCTABIATh (U3NYECKHUE BEINYUHBI B
GopMynbl ¥ HPOBOAUTH PACUYETHI, HAXOJUTh CIPABOYHBIC JIaHHBIE,
HEOOXOMUMBbIE  JJIsi  peUIeHWs  3a/Jady, OLCHMBAThb  PEATUCTHUUYHOCTD
MOJIy4€HHOUN (PU3NUECKON BETUYHHBI,

pacrno3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO pPEIIUTh MpPH [OMOIIU
(U3NYECKUX METONOB, B ONMHUCAHWUU HMCCIEIOBAHUS BBIACIATH IMPOBEPSIEMOE
MPEANOJIOXKEHNE (TUIIOTE3Y), pa3audyaTh U MHTEPHPETUPOBATH MOJYyYECHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKM B XOJ€ OIbITA, JENaTh BBIBOJABI IO €r0
pe3ynbTaTam;

MPOBOAMTD OMBITHI MO HAOTIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3MUECKUX
CBOMCTB Ten: (OpMyIHpOBaTh MPOBEPAEMbIC MPEANOIOKEHUs, COOUpPATh



YCTaHOBKY W3 TIPEUIOKEHHOTO O00OpYIOBaHMS, 3alHMCHIBATH XOJ OIbBITA U
(GopMyITUPOBATH BEIBOIBI;

BBITIOJTHATH MPSMBIC U3MEPEHHSI PacCTOSIHHSI, BpeMEHH, MacChl Teja, 00bhEMa,
CIWIIBI W TEMIIepaTypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX W IU(MPOBBIX
npuOOpOB, 3alHCHIBATh IOKa3aHWS MNPHOOPOB C yUETOM 3aJaHHOU
a0COTFOTHOM TIOTPEITHOCTH U3MEPEHHUI,

NPOBOJIUTH HCCJICIOBAHUE 3aBHUCUMOCTH OJHOW (PH3UYECKOW BEITUYHHBI OT
ApYroil ¢ WCHOJIB30BaHWEM TPSMBIX HW3MEPEHHH (3aBUCHMOCTH MyTH
PaBHOMEPHO JIBMXKYIIETOCS Tella OT BPEMEHH JIBUKCHHSI TeJla, CHUIIBI TPEHUS
CKOJIbKEHHUS OT Beca Tella, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten H
HE3aBUCUMOCTH CUJIBI TPEHHS OT TUIOIIATU CONPUKOCHOBEHUS TEJ, CHJIIBI
yIPYrOCTH OT YAJIMHEHUS TMPYXKUHBI, BBITAIKUBAIONICH CHJIBI OT 00BEMa
NOTPYKEHHON YacTH TeNa M OT TUIOTHOCTHU JKUIKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH TeJia, OT TJIyOWMHBI, HA KOTOPYIO MOTPYXKEHO TeJlo, YCIOBUUN
TUTAaBaHUS TEJ, YCJIOBUW pPaBHOBECHUS phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU YIEOHOTO HMCCIICIOBaHUs, COOMPATh YCTAHOBKY U BBIITOJIHATH
U3MEPCHHUsI, CIIeAys TPEAIOKCHHOMY IUIaHy, (DUKCHUPOBATh pPe3yJbTaTh
MOJyYEHHOW 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUJIC MPEIIOKECHHBIX
TaOJIUI] ¥ TPAUKOB, IEJIATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHYIS;
POBOJUTh KOCBEHHBIE HW3MEPEHUS] (PU3MUECKUX BEJIUYUH (TUIOTHOCTh
BEIIECTBA KUJIKOCTH U TBEPJOTO TeJla, CHJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/yXa, BBHITAIKUBAIOIIAS CHJIA, JICUCTBYIOIIAs Ha TMOTPYKEHHOE B
KUAKOCTH T€J0, KOAP(HUIIUEHT MOJIE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB),
cienysi TPEMIOKEHHOM HMHCTPYKUMM: TIPU  BBIIOJIHEHUH HU3MEpPEHUMN
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIISITH 3HAUCHHE MCKOMOM
BEJIMUWHBIL,

coOMI0/IaTh TIpaBUJIa TEXHUKHU O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHITUIIBI JEHCTBHUS IPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, AUHAMOMETpP, COOOIIAIOIIMECs COCyAbl, OapoMeTp, pblyar,
TIOJIBYKHBIN Y HETIOJBMYKHBIN OJIOK, HAKIIOHHASI TTIOCKOCTB;
XapaKTepu30BaTh  MPUHIUIBI  JACHCTBHS ~ HM3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX ONHCAHWS (B TOM YHUCIE:
MOJIIUITHAKY,  yCTPOMCTBO  BOJOMPOBOJAA, THUIPABIMYECKUN  Tpecc,
MaHOMETP, BBICOTOMEP, MOPIIHEBOW HACOC, apEOMETP), UCTIONB3Ysl 3HAHUS O
CBOMCTBaxX (PU3MUYECKHUX SIBJICHUHW M HEOOXOIUMBbIC (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOUTH MTPUMEPHI (HAXOIUTh HH(OOPMAIIHIO O TIPUMEpax) MPaKTHIECKOTO
WCIIOJIb30BaHUsT (U3WYCCKUX 3HAHWKW B TOBCEAHCBHOW JKH3HH  JUIS
obecrieueHuns 0€30MACHOCTH MPU OOpaIEeHU ¢ MPUOOpaMU M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHUS 3JI0POBBSI U COOIOJICHUS HOPM DKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBJISITh OTOOP HWCTOYHMKOB uWH(popmanuu B HHTepHeTe B
COOTBETCTBUH C 33/IaHHBIM TTOWCKOBBIM 3aIPOCOM, Ha OCHOBE WUMEIOIIUXCS
3HAHUA ® TYTEM CpaBHEHHUS PA3IMYHBIX HCTOYHUKOB  BBIICIATH
WH(POpPMAIINIO, KOTOpas SIBIIICTCS IPOTUBOPEYMBOM WM MOXKET OBIThH
HEIOCTOBEPHOMU;

WCIIOJIB30BaTh TPU BBHITIOJHEHUN Y4YEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
aUTepaTypy (pU3MUEecKOro coaepiKaHus, CIPABOYHBIE MaTEPHAIbl, PECYPCHI
cetu HMuTepHer, BmameTh NpuéMaMUd  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 WCTOYHHMKOB HWHGOpMANM (PU3NUECKOTO COACPKAHUSA, B TOM



qyucje myOoJIMYHO JeiaTh KpaTKue COOOIIEHHS O pe3ysibTaTaX MPOEKTOB WU
y4eOHBIX HCCJIEAOBAaHUM, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh H3YYCHHBIN
NOHSATUMHBIA ammapaT Kypca (HU3UKH, COMPOBOXKIATH BBICTYILICHHE
IIPE3CHTALUEN;

IpU  BBINOJIHCHUU YYE€OHBIX IIPOCKTOB W HCCIEIOBAHMM paclpeacisaTh
00sI3aHHOCTH B TpyMIe B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJlauyaMH,
CIICINTHh 3a BBINOJHCHHEM IIJJaHA JCUCTBHM, aJeKBaTHO OIICHUBATH
cOOCTBEHHBIN BKJIaJ] B NeITEIbHOCTD TPYIIIIbI, BBICTPANBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K konny oOyuenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh MOHATHSI: Macca W pa3Mepbl MOJCKYJ, TEIUIOBOE IBM)KCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMICCKUE U
amop(QHbIe Tesa, HACBIIICHHBIA U HEHACBIIICHHBIN Map, BJIAKHOCTh BO3yXa,
TeMIlepaTypa, BHYTPEHHsISI DHEpPrus, TEIUIOBOM JBUTATENb, dJIEMEHTAPHBIN
ANEKTPUUECKUHN 3apsifl, DJIEKTPUUECKOE TO0JIe, MTPOBOJHUKU U JTUDJICKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKHUI TOK, MATHUTHOE TIOJIE;

paznuyaTh sABJICHHS (TETUIOBOE pACHIMpEHHE U CXKaTue, Tervionepesaya,
TEIMJIOBOE€ paBHOBECHE, CMayWBaHUE, KAMWUISPHBbIC SBJICHHS, HCIApEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTaUIM3aus (OTBEp/ieBaHHUE), KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3TYUCHUE), IICKTPU3AIIUs
TE€J, B3aUMOJICHCTBUE 3aps0B, NEUCTBUS AJIEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCIHCTBME MAarHUTOB, JCHCTBHE MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIHKS) IO OMUCAHUIO HUX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
busruecKoe SBJICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3MYECKUX  SIBIICHUW B
OKpYXalollleM MHUpPE, B TOM 4Yucie (u3ndeckue SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSDKCHHUE M KaMWUISIPHBIC SIBICHHS B MPUPOJIE, KPUCTAIUIBI
B mpupoze, uznydenue CouHila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHM€ pPOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SBICHUS B
aTMocdepe, IEKTPUUECTBO >KUBBIX OPraHW3MOB, MarHUTHOE TOJie 3eMJIH,
Jpeid MOT0COB, POIb MArHUTHOTO TIOJIS JUISl JKU3HU Ha 3emiie, MOJISIPHOE
CHSIHHE, [IPH 5TOM NEPEBOJUTH NPAKTHYCCKYIO 3aJa4y B yqe6HyI0 BBIJICIIATH
CYILLCCTBEHHBIC CBOMCTBA (MPU3HAKN) PUBMICCKUX SIBICHHIA;

OMHCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3UUECKHUE SIBICHHS, WCIIONb3YS
¢dusnueckue BEIUYMHBI (TeMIepaTypa, BHYTPEHHSS JHEPTHUs, KOJIUYECTBO
TEIJIOTHI, y/IeTbHas TeIUTIOEMKOCTh BEIIECTBA, YACIbHAS TEIJIOTA IUIABIICHNUS,
yJAelbHas TeIoTa mapooOpa3oBaHusl, yieabHas TEIUIOTa CTOPAHUS TOILINBA,
KOO PUITMEHT TOJIE3HOTO JEHCTBUSA TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIQXKHOCTh BO3/yXa, JJICKTPUYECKUN 3apsij, Cujila TOKa, JJICKTPUUECKOE
HaIpsOKEHUE, COMPOTHUBJICHUE TMPOBOJHUKA, YACIBHOE COMPOTUBICHUE
BEIIECTBA, pab0Ta W MOIIHOCTh JJIEKTPUUYECKOTO TOKAa), MPU OMUCAHUHU
MpaBUJILHO TPAKTOBATh (PU3UUYECKHN CMBICT MCIOJB3YyeMbIX BEJIHYUH,
0003HAaUEHUs W E€IUHUIBI (PU3NYECKUX BEIMYMUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIME NaHHYHO (DU3MYCCKYIO BEIMYHMHY C IAPYTMMH BEIHYMHAMU,
CTPOHTH IPaQUKH N3yYCHHBIX 3aBHCUMOCTEH (PU3NUCCKUX BEINUNH;
XapakTepu30BaTh CBOWCTBA Tesl, (U3MYCCKUE SIBICHAS M  IPOLECCHI,
WCIIOJIb3ysl OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHIECKON Teopuu
CTPOSHHUS BEIIEeCTBa, MPUHIUI CYNEPIO3UINKN TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa s ydacTKa IEeNu, 3aKOH
Jxoymns—Jlenna, 3aKk0H coxpaHEHUsS] SHEPTUH, TPU STOM JaBaTh CIOBECHYIO
(GbopMyTHPOBKY 3aKOHA M 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BBHIPAKCHHUE;



OOBACHATH (PU3MYECKUE TMPOILIECChl U CBOWMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKkTepa: BBISBISATh
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX
miaroB ¢ omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (U3UUECKUX SIBIICHUMH,
(bu3HUEeCKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4d B 2—3 NEUCTBUS, UCIIONIB3YsI 3aKOHBI U (DOPMYJIBI,
CBs3BIBaIONME (PM3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3aMKUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEIOCTATOK JAHHBIX VISl PEIICHUS
3a/lauu, BbIOMpaATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIsi €€ pelleHus,
IPOBOJUTh Pacu€Thl U CPaBHUBATH IMOJYYEHHOE 3HAUYCHUE (PU3HUYECKOU
BEJIMYUHBI C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPOOJIEMbl, KOTOpPHIE MOXKHO PEIIUTh MpPU  OMOIIU
(GuU3MUEeCKUX METOJ0B, HCIOJIb3Yysl OINKMCAHWE WCCIEIOBAaHUSA, BBIICIAThH
IpOBEpsAEMOE  TMPEIINOJNIOKEHUE, OIEHUBATh MPABWIBHOCTH  MOPSJIKA
IIPOBEJICHUS UCCIIEOBAHUS, I€NIaTh BHIBOIBL;

IIPOBOJIUTH OIBITHI IO HAOIOACHUIO (PU3UUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB TeJ (KamWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTD JJABJICHUS BO3/IyXa OT €TI0
00bEMa, TemmepaTyphl, CKOPOCTU MpoIlecca OCThIBAHUS U HArpeBaHUS IMPHU
U3ITyYeHUH OT IIBETa M3JIy4aromieil (IorIomaroiieii) moBepXHOCTH, CKOPOCTh
UCIIAPEHUS BOJBI OT TEMIEPATYPHI KUJIKOCTU U TUIOMIAAN €€ MOBEPXHOCTH,
ANEKTpHU3allMsg Tel U B3aUMOJICUCTBHE  DJCKTPUYECKUX  3apsi/iOB,
B3aMMOJICUCTBHE MOCTOSIHHBIX MArHUTOB, BU3yalHM3alldsd MarHUTHBIX MOJEH
MOCTOSIHHBIX MarHUTOB, JIEUCTBHSI MAarHUTHOTO TOJISl HA MMPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTa, CBOMUCTBA AJIEKTPOBUTATENS TOCTOSSHHOTO TOKA):
dbopMynHpoBaTh TPOBEPAEMbIC MPEIOIOKEHUS, COOMPATh YCTAHOBKY W3
MPENJIOKEHHOTO 000PY/I0BaHUS, OMHUCHIBATH XOJ OMbITa U (POPMYyIUPOBATH
BBIBOJIBL;

BBITIOJIHATH TMPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIILHON BIAKHOCTHU
BO3/lyXa, CHJIbl TOKa, HAMPSHKEHUS C MCIOJb30BAaHUEM aHAJIOTOBBIX
npuOOpPOB M JATUYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATh PE3yJIbTAThI
U3MEPEHUH ¢ y4€TOM 3aJaHHON a0COIFOTHOM TOTPEITHOCTH;

IPOBOJUTH WCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKON BEIMYUHBI OT
IpPYro C  HCIOJB30BAHUEM  TPSAMBIX  M3MEpPEHUH  (3aBUCHMOCTH
COTPOTHUBIICHUS TTPOBOJIHUKA OT €r0 JIJTUHBI, IJIOMIAIX MOTIEPEYHOTO CEUCHUS
U YACIBHOTO COMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, HIYIIETO
yepe3 TMPOBOJHUK, OT HaMpsHKEHUST Ha MPOBOJHUKE, HCCICIOBAHUE
MOCJIEIOBATEILHOTO W TMapaJUIeIbHOTO  COCIUHEHWA  MPOBOIHHUKOB):
MJIAHUPOBATH UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBITIOJIHATh U3MEPEHUS,
cienysi TPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJIbTAThl MOTYy4YEHHON
3aBUCUMOCTH B BHJI€ TaOJHI] U TpapuKOB, JeNaTh BHIBOJLI MO pe3yjbTaTam
MCCJICIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE W3MepeHus (Qu3nueckux BenuuyuH (yaeiabHas
TEMI0EMKOCTh BEIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, pabOTa U MOIITHOCTh
AIEKTPUIECKOTO TOKA): TJIAaHUPOBATH HU3MEpPEHUS, coOupaTh
AKCIIEPUMEHTAIILHYIO0 YCTAHOBKY, CIEAys MPEIOKEHHON HHCTPYKIIUU, U
BBIYHCIISITh 3HAYCHUE BETMYUHBI;

coOMI0/1aTh TIpaBUIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh  MPUHIUIBI  JCUCTBUS  W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOW HA WX OMHUCAHMS (B TOM YHUCIE: CUCTEMA
OTOIJICHUSI JJOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETP,
CUETUMK DIIEKTPUUYECKOW DSHEPTUH, DJICKTPOOCBETHTEIBHBIE MPHOOPHI,
HarpeBaTeIbHBIC AIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECKUE



IpeAOXPaHUTENH, AJICKTPOMArHuT, AJEKTPOABUTATEIb IMOCTOSHHOTO TOKa),
UCIIOJIb3Ysl 3HAHHMS O CBOMCTBaX (U3UYECKUX SIBJICHUM M HEOOXOIUMBIE
bu3uYecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh IIPOCTHIE TEXHMYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
IpUOOPHI TI0O CXeMaM U CXEMaTUYHBIM PUCYHKaM (GKHJIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMs,
AJIEKTPOCKOII, PEOCTaT), COCTaBJISITh CXEMbl DJJEKTPUUECKUX IIeTer ¢
MOCJICIOBATEILHBIM M TapajUICIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3jiudas
YCJIOBHBIC 0O003HAYECHHS AJIEMEHTOB DJICKTPUUECKUX IIeTeH;

PUBOIUTH PUMEPHI (HAXOIUTh HHPOPMAITUIO O TIPUMEpax) MPaKTUIECKOTO
UCIIOb30BaHUs (PU3MYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HU  JIS
obecrnieueHuss 6€30MaCHOCTH MPU OOpaIeHUH C TPUOOPAMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHECHHS 370POBbs U COOJIIOICHUSI HOPM IKOJIOTHYECKOTO
MOBEJICHUSI B OKPY’KaIOIIEH cpesie;

OCYILIECTBIIATH MOUCK MH(pOpMaIuu puzndeckoro coqepxanus B UHTepHere,
Ha OCHOBE HMCIOIIUXCS 3HAHUW M IMYTEM CpPaBHEHHUS JIOMOJHUTEIbHBIX
HMCTOYHUKOB BBIJICTATh MH(OpPMAIIMIO, KOTOpasl SBISETCS MPOTHBOPEUUBOI
WJIH MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPHM BBIMOJHEHUH YYCOHBIX 3aJIaHUN HAyYHO-TIOMYJISPHYIO
aUuTepaTypy (PpuU3MUEecKOro cojepikaHus, CIPaBOYHBIC MaTEPHANIbI, PECYpPCHI
cetu MutepHer, Brmamerb nOpuéMaMH ~ KOHCIICKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC IMHCHMEHHBIC W KpaTKUE YCTHBIE COOOIICHMUS,
0000mass uHPOPMAIIUIO H3 HECKOJBKUX HCTOYHHUKOB (H3UUECKOTO
COJICp)KaHMS, B TOM YHCJIC ITyOJIUYHO MPECTABISTh PE3yIbTaThl MPOSKTHOM
WM HUCCIICIOBATEIIbCKON JIeSITEIPHOCTH, IIPH 3TOM TI'PaMOTHO HCIIOJIB30BATh
U3YYCHHBI TOHSATUWHBIM  ammapar Kypca (HU3MKH, COMPOBOXKIATh
BBICTYIUICHUE TIPE3CHTAITNCH;

IpU  BBITIOJHEHUH YYEOHBIX TIPOCKTOB W HCCIEIOBaHUN (PU3MUESCKUX
IPOIICCCOB  PACMPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
[IOCTAaBJICHHBIMU 3aJa4aMHU, CJICIUTH 3a BBINNOJHEHUEM IUIaHA IEWCTBUH U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJIAJT B
NEATEeIIbHOCTh TPYIIIbI, BBICTPAMBATh KOMMYHUKATHBHOE B3aWMO/ICHCTBUE,
IPOSIBIISIS TOTOBHOCTD pa3peniaTtb KOH(MIUKTHI.

K xoniy oOyuenus B 9 kiaacce mpeaMeTHbIC pe3yibTaThl Ha 6a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

WCIIOJB30BaTh  IOHATHS: CHUCTEMa OTcuéTa, MaTepuajabHas  TOYKa,
TPaeKTOpHs, OTHOCHTEIBHOCTh MEXAHHMYECKOI'O MABIDKCHHS, aedopManms
(ympyrasi, mjacTh4yeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrpy3KH, IEHTP TKECTH, aOCOIIOTHO TBEPIOE TEO,
IICHTP TSODKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHWYSCKHE KOJIcOaHUsS U
BOJIHBI, 3BYK, HH(PA3BYK U YyIbTPA3BYK, PJICKTPOMATHUTHBIC BOJHBI, ITKAJa
AIIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh M TaTbHO30PKOCTh, CIIEKTPHI
WCITyCKaHUSI W TIOTJIONIEHUS, anb(da, OeTa- U raMMa-u3JIydeHHs, U30TOIIbI,
siIepHAsi YHEPTreTHKA;

pa3nMuath SBICHHS (paBHOMEpPHOE W HEPABHOMEPHOE IIPSMOJIMHEHHOE
JBIDKEHUE, PABHOYCKOPEHHOE TMPSMOJMHEHHOE JIBIDKEHHE, CBOOOHOE
MajieHue TeJ, PAaBHOMEPHOE IBIDKEHHE IO OKPYXHOCTH, B3aUMOJICHCTBHUE
T€J, PEAKTUBHOE JBHXKEHHUE, KojeOaTrenpHOe IABMKEHHUE (3aTyXarolme u
BBIHY)KJICHHBIE KOJIcOaHMs), PE30HAHC, BOJIHOBOE IBIKEHHE, OTPAKCHUE
3ByKa, MPSMOJIMHEHHOE pPACIpPOCTPAHCHHUE, OTPAXKEHHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHHE OEJIOoro CBETa B
CIEKTP M CJIOKEHHUE CTIEKTPAIBHBIX 1BETOB, IUCIIEPCUS CBETA, €CTECTBCHHAS



PaAMOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIEKTpa HU3IyYEHHUs) IO
OMHMCAHUID WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYEHHBIX  (PU3UYECKUX  SIBIICHUWA B
OKpyXarolieM MHupe (B TOM 4YHCIe (PU3NYECKHE SBICHUS B MPUPOJE:
OPWIUBBI U OTJIUBBI, JABWKEHUE TUIaHeT COJHEYHOM CHUCTEMbI, PEaKTUBHOE
JIBWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KHMBOTHBIMH,
3eMIIETPsICEHUE, CEHCMUYECKHE BOJIHBI, IlyHaMH, 3XO0, IIBETA TeJl, ONTUYECKUE
SBJICHHUSI B MpHUPOJIE, Ouonornyeckoe  JEWCTBHE  BUIUMOTO,
yIbTPa(UOIECTOBOTO W  PEHTIEHOBCKOTO  M3JYyYEHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE JIy4Yd, pPAaJAUOAKTHUBHOE W3IyYeHUE
IPUPOAHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3TYYCHUN HAa OPTaHU3M
YeJIoBEeKa), MpPU 3TOM TMEPEBOJAUTH MPAKTUYECKYIO 3aladyy B Yy4eOHYyIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh M3YYEHHBIE CBOMCTBA Tel U (U3UUECKHUE SIBICHHS, HCIOIb3YS
dusznueckue BeTUYMHBI (CpPelHsisi W MIHOBEHHasi CKOpPOCTb Tella TMpHU
HEPABHOMEPHOM JBUKEHUHU, YCKOPEHHUE, IepeMelleHne, MyTh, YrioBas
CKOpPOCTb, CHJIAa TPEHHUSA, CUJa YIPYroCTH, CHJIa TSKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJCHUS, BEC Tejla, UMIYJIbC Tela, HWMITYJIbC CHIIBI,
MexaHu4eckass paboTa W MOIIHOCTh, IOTEHIMAJIbHAsT DHEPrusi Tela,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3EMJIM, MOTEHIMANbHAS SHEPTUsl CXKATON
NPYXXUHBI, KHHETUYECKasl SHEPIHs, MOJHAs MEXaHUYEeCKasi YHEPIrusi, IEPHO/T
U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOpPOCTb CBETa, I[OKa3aTeidb NPEIOMJICHUS Cpelbl), IMpU ONUCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3WYECKUI CMBICT MCIOJIB3YEMbIX BEJIUYUH,
0003HAaUEHUA W €IWHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH TpaUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3MUYECKUE SBJICHUS U TPOIIECCHI,
UCTIOJIb3YsSI 3aKOH COXpaHEHWs JHEPruu, 3aKOH BCEMUPHOTO TSATOTEHUS,
IPUHITUI CYTIEPIIO3UIIMN CUJI, IPUHITUTT OTHOCUTEIbHOCTH ["anumes, 3aKoHbI
HrroTOHA, 3aK0H COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U TTPEITOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsIOBOIO M MACCOBOTO YHCEN MPHU SIAEPHBIX
peakiusXx, MpU DTOM JIaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aMHUChIBaTh €T0 MATEMATHYECKOE BBIPAKECHUE;

OOBACHATH (PM3MUECKUE TMPOIIECCHl U CBOWMCTBA T, B TOM YHCIE H B
KOHTEKCTE€ CUTyalluii MPaKTUKOOPUCHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpod Ha 2-3 WU3YYEeHHBIX CBOMCTBA (DPM3MUYECKUX SIBJICHUH,
(Gu3HUEeCKNX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIe 3a/auu (OMUPAOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHIN),
MCIIONIB3Ys 3aKOHBI U (POPMYIIbI, CBsI3bIBatONINE (DU3MUECKUE BETMYUHBI: HA
OCHOBE aHaJlin3a YCJIOBHS 3aJja4yM 3alUChIBATh KPATKOE yCIIOBUE, BBHISBISTH
HEJIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIC IS  PEIICHUs, TMPOBOAUTH pacdy€Thl H  OIICHUBATH
PEATUCTUYHOCTD TOJIYYCHHOTO 3HAYCHHS (PU3HUECKON BEIUYUHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPUA  TOMOIIH
(GU3HYEeCKNX METOJI0B, HCIOJIb3YySl OINKMCAHWE WCCICIOBAHUS, BBIICIAThH
MPOBEPSIEMOE  TPENAINOJIOKEHNEe, OICHWBATh MPAaBUIBLHOCTh  IMOPSAKA
MIPOBEICHMSI ICCIICIOBAHUS, JEIAaTh BHIBOIbI, HHTEPIIPETHPOBATH PE3YJIHTATHI
HaOJIFOJCHHUI U OIBITOB;

MIPOBOJIUTH OTIBITHI TTO HAOTIOJACHUIO (PU3UYECKUX SBICHUN WU (PU3HUECKHUX
CBOMCTB Tel (M3ydeHUE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS



SHEPrUH, 3aBHCHUMOCThH IMEpHoJa KoJeOaHWW TPYKUHHOTO MasTHHKA OT
Macchl Tpy3a M KECTKOCTH TPYKHHBI M HE3aBHCHUMOCTH OT aMILTUTY/IBI
MaJIbIX KOJICOaHWU, TPSIMOJMHEHHOE PacCIpOCTPAHCHHUE CBETA, Pa3jIoXKEHHE
0enoro cBeTa B CIEKTP, M3YICHHE CBOMCTB N300paKCHHS B TNIOCKOM 3€pKaJie
M CBOHCTB H300paXK€HHUS MpeaMeTa B coOWparoliel JIMH3e, HaOIIoJCHHE
CIUTOIIHBIX U TUHEHYATHIX CIIEKTPOB M3JIYYCHHUS): CAMOCTOSTEIILHO COOMPATh
YCTaHOBKY U3 M30BITOYHOTO HAOOpa 000pyI0BaHMs, ONMUCHIBATH XO/1 ONBITA U
€T0 pe3ynbTaThl, GOPMYITHUPOBATH BHIBOIBL;

NPOBOJUTH TPU HEOOXOTUMOCTH CEpPHUI0 TMPSMBIX H3MEPEHUH, OMpeeIsis
CpemHee 3HaueHWEe u3MepsieMol BenuuuHbl ((poKycHOe paccTosHHE
cobuparomieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp crocoba  HW3MEpPECHHS
(M3MEPUTENHHOTO TTPUOOPA);

NPOBOJUTh  WCCIEAOBAaHHWE 3aBUCUMOCTEH  (U3WYCCKUX BEIMYMH C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU IMPHU
PAaBHOYCKOPEHHOM  JIBUOKCHHMM 0€3 HadaJbHOW CKOPOCTH, IEepUoja
KOJIe0aHU MaTeMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTiia
OTpa)X€HUsI CBETa OT yrJja MaJIeHus U yria MpejoMIICHUs OT yrila MaJeHHUs):
IUTAHUPOBATh  HCCIEAOBAaHUE, CAMOCTOSTEIBHO COOMpaTh  YCTaHOBKY,
(buKCcHpoOBaTh pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUUYHH
B BUJIE TAaOJIUII U TPaUKOB, JAeNIaTh BHIBOBI 10 pe3yIbTaTaM UCCIIEIOBaAHUS;
IPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEJTUUHH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tella TPU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHUE
CBOOOJHOTO TAJCHUS, KECTKOCTh NPYKHUHBI, KOIPPUIMEHT TpeHUS
CKOJIBKCHHS, MEXaHW4yeckas paboTa M MOIIHOCTb, YacTOTa U TEPHO
KOJIeOaHU MaTeMaTHYEeCKOTO U MPYKUHHOTO MAasiTHUKOB, ONTHYECKas CUJia
coOuparoiiei JIMH3bI, PAJAUOAKTUBHBIA (HOH): TUIAHUPOBATH H3MEPEHUS,
coOUpaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIMIOJTHATH U3MEPEHHUS, CIIETYs
NPENJIOKCHHOW ~ WHCTPYKIIMHM, BBIYUCIATH  3HAYCHUE  BEIMYMHBI U
aHAJIM3UPOBATh MOJYUYEHHBIE PE3yJIbTaThl C YUETOM 3aJIaHHON MOTPEIIHOCTH
U3MEPEHUN;

coOMI0/IaTh TIpaBUiIa TEXHUKHU O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKKM W3YYEHHBIX (DU3UYECKUX MOJEIEH:
MaTepHalibHasi TOUKa, aOCOTIOTHO TBEPIOE TEJIO, TOUCYHBIN UCTOUYHUK CBETA,
Jayd, TOHKas JIMH3a, ITUIAHETapHas MOJIeTh aTroMa, HYKJIOHHAs MOJEIb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh  MPUHIUIBI  JCUCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HA HMX ONHCAHWS (B TOM YHCIE:
CIUIOMETp, AATUYUKH TIOJIOKCHHSI, PACCTOSHUS U YCKOPEHUS, PaKeTa, IX0JO0T,
OUYKH, TEPUCKOIN, QoToamnmapar, ONTHYECKHE CBETOBOJIbI, CIEKTPOCKOII,
03UMeTp, Kamepa BuiibcoHa), HCTIOMB3ysl 3HAHKS O CBOMCTBAX (PM3MUYECKHUX
SIBJICHUM 1 HEOOXOMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

MCIIOJIH30BaTh CXEMbl W CXEMATHYHBIC PUCYHKH H3YYCHHBIX TEXHHUYECKUX
YCTPOWCTB, U3MEPUTEIBHBIX MTPHUOOPOB M TEXHOJOTUYECKUX IMPOIIECCOB MPHU
peIIeHNH y4eOHO-TIPAKTUYECKUX 3374, ONITUYECKUE CXEMBI JIJISl TIOCTPOCHUS
M300paKeHHM B TNIOCKOM 3€pKaJie U coOuparomiet JMH3e;

MPUBOJAUTH IPUMEPHI (HAXOIUTh MHGOPMAIIHIO O MPUMEPaX) MPAKTUIECKOTO
WCTIONIB30BaHUsI  (DU3UYECKUX 3HAHUW B TIOBCEAHEBHOM JKU3HU IS
oOecnieueHrs 0€30MacHOCTH MPH OOpaIlleHUH ¢ MPUOOpaMU U TEXHHUECKUMU
YCTPOMCTBaMH, COXpAaHEHUS 3I0POBbs M COOIONCHUS HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEIE;

OCYIIECTBIISATH MOUCK HHpOopManmu GU3NIEeCKoro conepxkanus B IHTepuere,
CaMOCTOSATENbHO  (DOpMYyIUPYsT TIOMCKOBBIM  3ampoc, HAXOIUTh IyTH



onpeneneHusi JIOCTOBEPHOCTH TMOJYyYEHHOM MHQPOpMalUd Ha OCHOBE
UMEIOIIUXCS 3HAHUM U JTOTIOJTHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TMPHU BBIMOJHEHUU YYEOHBIX 3aJaHUN Hay4YHO-TIOMYJISPHYIO
TUTEPATypy (PU3NUYECKOTro coAep KaHus, CIPAaBOUYHbIE MaTE€pHAbl, PECYPCHI
cetu HWuTepHer, BiageTp NpuUEéMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC IMHUCHMEHHBICE W YCTHBIE COOOIICHUS Ha OCHOBE
uHpOpMaIIMM U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOrO COJEpKaHUs,
nyOJUYHO TPENICTABIATh PE3yJIbTAaThl MPOEKTHON WIIM HMCCIIEN0BATEIBCKON
NEeSATEIBHOCTH, TIPU 3TOM TPAMOTHO HCIOIb30BATh W3YUYEHHBIN MOHATUWHBIN
anmapaTr Hu3y4aeMmMoro pasjena (U3MKHM W CONPOBOXKIATh BBICTYILICHUE
npe3eHTanued ¢ y4€ToM  OCOOEHHOCTeM  ayAUTOPUU  CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacos
Ne HaumenoBanue pasaesioB ” - JuiekTpoHHbIE (HUGPOBDbIE)
/1 | M TeM NPOrpamMMbl Bcero OHTPOIBHBIC PaKTHIeCKne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI

Pa3nes 1. Pusuka u e€ posib B NIO3HAHMHN OKPYKAIOIIEro MUpPa

bubnuorexa [JOK
11 Pusnuia - Hayka 0 pUpoze 2 0 https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 PuU3HUCCKHC BENMIMHEI 2 0 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 2 0 bubnmnoreka HOK
' METO]I HO3HAHUSI https://m.edsoo.ru/7f416194
Wroro no pazneny 6

Paznea 2. [lepBoHayaibHble CBEeIeHUS 0 CTPOEHUH BelleCTBA

bu6nuorexa [IOK
2.1 Crpoerpe BemecTsa 1 0 https://m.edso0.ru/7f416194
931(3
2.2 ilj;)f/{ol;iﬁfmne YaCTHI] 2 0 Brbmaorexa LIOK
: https://m.edsoo.ru/7f416194
BEIECTBA
23 ArperaTHble COCTOSIHUS 2 0 bu6muoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no paszneny o)
Paznen 3. /IBu:kenne u B3auMojieiicTBue e
bubnunorexa LIOK
31 MexaHHeCKOE ABIDKEHHAE 3 0 https://m.edsoo.ru/7f416194
39 HNuepuus, macca, 4 but6mmorexa [IOK

IIJIOTHOCTh

https://m.edso0.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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

but6mmoreka [IOK

3.3 Crna. Buppt cun - 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasznen 4. laBjienne TBEPABIX TeJl, JKMIKOCTEH U ra3oB
Hasnenue. [lepenaua
41 JABJICHUS TBEPABIMU 3 0 bubnunorexa LIOK
' TeJIaMM, KUJKOCTSIMHU U https://m.edsoo.ru/7f416194
rasamMu
bubmnoreka IIOK
4.2 Janenne xuaKocTy 5 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMOC(EPHOE AaRIEHHAE 6 0 https://m.edsoo.ru/7f416194
o | Do mmcern s | ;| momosano
) py https://m.edsoo.ru/7f416194
TEJI0
Wroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6nuorexa [IOK
5.1 PaboTa 1 MOIIHOCTS 3 1 https://m.edsoo.ru/7f416194
bu6anoreka IIOK
5.2 Hpocrbie mexanu3mbl 5 1 https://m.edsoo.ru/7f416194
bu6anoreka LIOK
5.3 Mexanueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PezepBHOe Bpemst 3
OBHIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

Ne HanmenoBanue KoauyecTBo yacoB

/i Q31eI0B M TeM K I DJIeKTpoHHbIe (LM (ppoBbIE)
p Beero OHTPOJILHBIE PaKTHYeCKHe 06PA30BATEILHBIE PECYPCHI
IIpOrpaMmel padoThI padoThI

Pa3gea 1. TemioBble ABJICeHUA

11 CrtpoeHnue u cBOICTBa 7 0 0 bubnunoreka [HOK
) BellleCTBa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennosee mponeccat 21 1 S https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiiekTpuyeckne 1 MAarHMTHbBIE SIBJIEHUS
1 | e | : L | pomer ok
) P N https://m.edsoo.ru/7f4181ce
B3aUMOECHCTBIE
29 ITocTossHHBIM 20 1 7 bu6mmoreka [IOK
' AIEKTPUYECKUHN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbIC ABIICHHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 0 0 bubnmnoreka [JOK
' WHAYKINS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBHLIEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOT'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
https://m.edsoo.ru/7f4181ce

9 KVIACC

HaumMeHoBaHHe KoandecTBo yacoB
Ne A1EIT0B 1 TeM K n DJIeKTpoHHbIe (LM (ppoBbIE)
n/n pasi Bcero OHTPOJIBLHBIE PaKTHIecKue o0pa3oBaTe/ibHbIE PeCypchbl
NporpaMmel padoThI padoThI
Paznea 1. Mexann4ueckue siBJeHHUS
Mexanuueckoe
1.1 BH);K;{I?I:IIC U CIIOCOOBI 10 0 1 bubmiorexa LIOK
' A https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
. bu6mmoreka [IOK
1.2 Bsaumonekicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKoHbI coXpaHCHHUA 10 0 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
21 Mexaandeckne 7 0 3 bu6mmoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHndecKkue BOJIHBI. 8 1 3 bu6nmoreka [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie M JIEKTPOMATHUTHBIE BOJIHBI
DIIeKTPOMarHuTHOE
31 noJjie u 6 0 5 bu6mmorexa [IOK
' AJIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHEL
Wroro no paszneny 6
Pazgen 4. CBeToBbBIE SIBJIEHUS
4.1 3aKOHEBI 6 0 2 bu6mmoreka [JOK



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

pacnpocTpaHeHHsI CBETa

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

49 JIvH3BI 1 oNTHYECKHE 6 3 bubmuorexa [JOK
' puOOpbI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emnoro 3 5 bubmuorexa [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanroBble siBJIeHUSA
141
5.1 H(():FHJI}:K?I{{P:IZ I;:IBeTa 4 1 bubmmorexa LIOK
' t https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHne aTOMHOTO 6 1 bubnnorexa [HOK
' anpa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 slnepurie peakiyn ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe1bHO-00001IaI01IM i MOTYJIb
IToBTOpEHME M
6.1 00001IeHNE 9 5 bubmuoreka [JOK
' CoJIepXaHus Kypca https://m.edsoo.ru/7f41a4a6
dbusuku 3a 7-9 knacc
Hroro no paszneny 9
OBIIEE KOJIMYECTBO 102 97

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
T
n/n eMa ypoxa Bcero KongpoanLIe HpﬁaKanecmle U3YYeHUs oOpa3oBaTeJibHbIE
padoThbI padoThbI pecype
®usuka — Hayka o

1 npupoje. SpneHus 1 0 0 bubnuorexa [JOK
npupoasl. Pusnveckue https://m.edsoo.ru/ff09f72a
SIBIICHUS
Mexanudeckue, TEIIOBBIE,

2 AIEKTPUYECKHUE, 1 0 0 bubnnoreka [JOK
MarHHuTHBIE, CBETOBEIC, https://m.edsoo.ru/ff09f72a
3BYKOBBIC SIBJICHUS

3 ®duU3NYECKUe BEIUYMHBI U 1 0 0 bubmuorexa [JOK
UX U3MEPEHUE https://m.edsoo.ru/ff09f72a
Ypok-uccrnenopanue
"N3mepenune Temneparypsl

4 pu H(?MOH_[I/I mHnKECTZEro 1 0 1 bubanorexa LIOK

p https://m.edsoo.ru/ff09f72a
TEPMOMETPA U JATUNKA
TEMIEPATYpHI"
Kak ¢usuka u qpyrue
€CTECTBEHHbIC HAyKU
W3Yy4aroT MPUPOTY.

5 EctecTBeHHOHAYYHBIN 1 0 0 bubmuoreka [IOK
METOJI ITO3HaHU. https://m.edsoo.ru/ff09f72a
Onucanne GpU3NIECKUX
SIBJIEHUU C IIOMOILBIO
Mozeen



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"ITpoBepka rumoTe3bl:
JAIBHOCTH MOJNETA IapUKa,
MYIIEHHOTO
TOPU30HTAIILHO, TEM
0oJibIlle, YeM OOJIbIIIE
BbICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

CrtpoeHue BelecTna.
OMBITEI, TOKA3bIBAIOIINE
JTIMCKPETHOE CTPOCHHUE
BEIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBr>KEeHME YacTHIL
BEILIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBaHue
«OnbITEHI O HAOIIOAECHUIO
TEIIOBOT'O PACIIHUPEHUS
ra3oB»

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

10

ArperatHbie COCTOSIHUSI
BEIIECTBA

11

B3auMocBs3b Mexay
CBOMCTBAaMH BEIIECTB B
Pa3HbIX arperaTHbIx
COCTOSIHUSIX M UX
ATOMHOMOJIEKYJISIPHBIM
crtpoerneM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUI
BOJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

12

MexaHudeckoe IBIKECHHUE.
PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKECHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

Cxopoctb. Equnuiipi

bubmuorexa [JOK

13 CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nmytu u BpeMeHU bubnuoreka [IOK
IBIDKECHUSA https://m.edsoo.ru/ff0a0ae4
Nuepuusi. 3akoH UHEPITUH.

15 BzaumosaeiicTBre TeN Kak bubmuorexa [JOK
MPUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBHIKEHHUSI TEIl
[1moTHOCTB BeniecTna.

16 P;Ichei MZI;CBHH; ogieMa Eubmorexa IIOK

https://m.edsoo.ru/ff0a0fee
TeJla IO ero TUIOTHOCTH
JlaGopaTtopHnast pabora
17 ((OHpI;ﬂZHI;}PIII/IﬂCFI)'IHOTl;{OCTI/I bubanorexa LIOK
.. https://m.edsoo.ru/ff09f72a
TBEPJIOTO TEJIaY

18 Pemienue 3anay 1o teme bubmuorexa [JOK
"ITnoTHOCTHE BelecTBa" https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA

19 B3aHMOILefIC"lli)BHﬂ TpeJI Cwuta bubmorexa [JOK

) https://m.edsoo.ru/ff09f72a
ynpyrocty. 3akoH ['yka
JlaGoparopHas paboTa
«M3y4eHne 3aBUCUMOCTH
20 pactsbkeHus (nepopmariin)
MPYKUHBI OT
MPUJIOKEHHON CUIIBI»

21 SBnenune Tarorenus. Cuma bu6mmorexa [IOK
TSDKECTH https://m.edsoo.ru/ff09f72a
CBsi3b MEXy CHIION

22 TSIKECTH U MaccoM Tea. bu6mmorexa [IOK

Bec Tena. Pemenne 3amau
o teme "Cuna Tsokect"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a1778

Cuna TsKeCTH Ha IpYrux

bu6mmoreka [IOK

23 nIaHeTax. Qusmeckue https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET

o N3mepenue cuil. bubnmoreka [JOK
Jnnamomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX cuil,

26 HaIlpaBJIEHHBIX 10 OJIHOMI bubnnoreka [JOK
IPSAMOM. https://m.edsoo.ru/ff0ala70
PaBHozelicTBYIOIIAs CUIT

27 Pemenwne 3agau no teme bu6mmoreka [IOK
"PaBHonericTByromast cui'" https://m.edsoo.ru/ff09f72a
Tpenue CKOIbXKEHUS U

28 T[I))GHI/IG nmokosi. TpeHue B bubmorexa LIOK

) https://m.edsoo.ru/ff0alb9c
MPUPOJIE U TEXHUKE
JlaGopaTtopHast pabota
«3y4yeHne 3aBUCUMOCTH
g | S e o Bumorera LOK
a https://m.edsoo.ru/ff0alcc8
Xapaxkrepa
CONPUKACAIOLIUXCS
ITOBEPXHOCTEN»
P
30 OEHLGIZIIZZiiaq Ha bu6mmoreka [IOK
peneie N https://m.edsoo.ru/ff09f72a
PaBHOJCHCTBYIOIICH CHIIBI
Pemenue 3amad no remam:
31 «Bec Tenay, «I'papuueckoe bubnnoreka [JOK

U300paxKeHue Cui,
«Cuby,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a1de0

«PaBHOICMCTBYIONIAS CUID»

KoHnTtposbHas padoTa mo
TeMaM: «MexaHudeckoe
JIBIDKEHHE», «Macca,

32 INIOTHOCTBY, «Bec Tenay, BH6J_IHOTeKa LOK
«paducckoe https://m.edsoo.ru/ff09f72a
M300paKeHHE CUIT»,

«Cuier»
JaBnenune. CriocoObI

33 YMCHBIIICHUS U brbmoreka [JOK
yBCIHUCHH JABICHHUA https://m.edsoo.ru/ff0a20a6
JlaBleHue rasa.

34 3aBHUCUMOCTD JIaBJICHHS bubmuorexa [JOK
rasa ot oonéma, https://m.edsoo.ru/ff0a2376
TEeMITepaTypPhl
Ilepenaua naBieHus

35 TBEPABIMU TEJIAMH, bu6mmoreka [IOK
JKUJIKOCTSIMHU U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBiaeHue B )XKUIKOCTU U

36 rase, BEI3BaHHOE BH6J_IHOTeKa LOK
NEfCTBAEM CHITE TSOKECTH https://m.edsoo.ru/ff0a2718
Pemenwne 3agau mo Teme

37 «JlaBneHue B )XKUIKOCTH H BH6J_IHOTeKa LOK
rase. 3axon Tlackas https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970

39 [MunpaBiyaeckuii mpecc BH6J_MOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manowmetpsl. [ToprrHeBoi bubnuotexa [JOK



https://m.edsoo.ru/ff09f72a
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

)I(I/I,HKOCTHBIP'I HacocC

https://m.edsoo.ru/ff09f72a

Atmocdepa 3emitn.
[TpuuuHBI CyIIeCTBOBAHUS
BO3/IYIIHOW 000JI0UKH

41 3emun. 3aBUCUMOCTD bubmnorexa LIOK
; https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi
42 Bec Boznyxa. bubnnorexa [HOK
ATMochepHoe TaBieHe https://m.edsoo.ru/ff0a2b5a
"
43 ;;zieﬂfgneoa:g;)c@ep foro bubnnoreka [JOK
A ) https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHMOCTh
44 aTMoc(hepHOro JaBIeHUS bubnuorexa [JOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepounn.
45 ATpMOC(bﬁl;)pHoep)IaBﬁ['IGHI/Ie Ha bubmorexa LOK
https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTaX
16 Pemenue 3amaud no reme " bu6mmorexa [IOK
ATMocdepHoe naBieHue" https://m.edsoo.ru/ff09f72a
| S oo B 10K
by https://m.edsoo.ru/ff0a3276
TeJ0. ApXUME0Ba CHUiia
JlaGoparopHas paboTa
«Onpeenerne . bubmuotexa [JOK
48 BBITAIKUBAIOIICH CHIIHI,

JIEUCTBYIOLLEH HA TEJIIO,
MIOTPYKEHHOE B )KUIKOCTbHY

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff09f72a
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/ff09f72a
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

JlaGopaTtopHnast pabota 1mo
teme «HccnenoBanue
3aBHCUMOCTH Beca Teja B

bubmuorexa [JOK

49 Boje OT 00BEMa https://m.edsoo.ru/ff0a3514
MOTPY>KCHHOU B JKUJIKOCTh
YacTH Tejay
bubmuorexa [JOK
50 IInaanme e https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabora
"KoHctpyupoBanue
51 apeoMeTpa uiu bu6mmoreka [IOK
KOHCTPYUPOBAHUE JIOJIKH U https://m.edsoo.ru/ff09f72a
OIpenIeNIeHnE €€
rpy30M0abEMHOCTH"
Pemenue 3amgad mo TeMaM:
«IlmaBanue CcymoB.
52 B03z[yxonnaB};I:me» bubmorexa [IOK
’ https://m.edsoo.ru/ff0a3654
«/laBieHne TBEpBIX TET,
JKHIKOCTEH U ra30B»
KonTponbhas pabota no
TeMe «JlaBieHue TBEPABIX
TeJ, XXUJIKOCTEN U
53 ra3oB»/Bcepoccuiickas bubnnoreka [JOK
poBepoyHas paboTa mpu https://m.edsoo.ru/ff09f72a
MIPOBEICHUH C
HCIOIb30BaHUEM
KOMIThIOTEPA
bu6mmorexa [IOK
54 Mexanuteckas padora https://m.edsoo.ru/ff0a3f82
55 MomnocTts. EquHunel bu6mmorekxa [IOK

MOIIHOCTH

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Y pok-uccieoBaHue
"Pacuér montHoOCTH,

bu6mmoreka [IOK

56 pa3BUBaEMOM MPHU MOIBEME 1 https://m.edsoo.ru/ff09f72a
10 JiecTHUIE"
IIpocTeie MEXaHU3MBI.
57 Prruar. PaBHOBeCHe cui Ha 0
pbIyare
Peryaru B TexXHUKE, OBITY U
. JIab
o | orarone, Toperopne os Sumorea 110K
p o a ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS
phIyara
Pemenue 3agau no reme
59 «VIZIJI(})I;IHH ij;(;egnl: 0 Bubmzorexa LIOK
https://m.edsoo.ru/ff0a48a6
phIyara
Koadduuument moneznoro
JIEHCTBHSI MEXaHH3MA.
60 JlaboparopHas paboTa 0.5 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff09f72a
«M3mepenne KIIJ]
HaKJIOHHOM TIJIOCKOCTHY
61 Pemenne 3ama4 1mo Teme 0 bu6nmoreka [JOK
"Pabora, momHuocts, KITJ[" https://m.edsoo.ru/ff0a4c48
MexaHudeckas SHEPTHsl.
62 Kunernueckas u P 0 Brbmaozexa [OK
https://m.edsoo.ru/ff0a4252
MOTEHIIMaJIbHAs SHEePTus
63 3aK0oH COXpaHEeHUs 0 bubnuorexa [JOK
MEXaHUYECKOW SHEPrUr https://m.edsoo.ru/ff0a4360
YPOK;SKCHepI/IMeHT o Bu6morexa LIOK
64 TeMe "DKCIEepUMEHTAIbHOE 1

OMpeCACIICHNEC N3MCHCHHU A

https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff09f72a

KUHETHYSCKOH 1
IIOTECHUUAIBbHOW SHEPIUU
MIpY CKaThIBAaHHUHM TeJia Mo
HAKJIOHHOH IIJTIOCKOCTH"

Konrponbnas padora mo

Oueprusi»/Beepoccuiickas
npoBepouHas paboTa npu
IIPOBEJCHUH Ha OyMaXKHOM
HOCHUTEIIe

65

TeMe «PaboTa U MOIITHOCTE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

PesepBHblii ypok. Paborta c
TEKCTaMH 110 TEMe
"MexaHn4ecKoe
nBIOKeHne"

66

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4eeb

PesepsHblii ypok. Pabora ¢
TEKCTaMHU IO TEME
"JlaBiieHre TBEPIABIX T,
KUAKOCTEN U ra3oB”

67

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

PesepsHblii ypok. Pabora c

68 TekcTaMu 1o Teme "Pabora.

MouHocTs. DHeprus”

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff09f72a

8 KVIACC

KoJunyecTBo 4yacoB JIeKTPOHHbIE
Ne Hara uudposeie
T
n/n eMa ypoxa Bcero KongpoanLIe HpﬁaKanecmle U3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThbI pecype

OCHOBHbIE TIOJIOKEHUS

1 MOJIEKYJIIPHO- 1 0 0 bubnmoreka [JOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIC TIOJITBEPIKICHUS

2 Macca u pazmep aTOMOB U 1 0 0 bubnuorexa [JOK
MOJIEKYJT https://m.edsoo.ru/ff09f72a
Monenan TBEpIOTO,

3 )KI/IL[[[KOFO u rﬂ§006 a3HOI0 1 0 0 bubanorexa LIOK

. p https://m.edsoo.ru/ff0a540e

COCTOSIHUI BEIIECTBA
OOBsicHeHHE CBOWCTB
TBEPAOTO, )KUJIKOTO U

4 razoo0pa3HOro COCTOSHUMN 1 0 0 bubnuoreka [IOK
BEILIECTBA HAa OCHOBE https://m.edsoo.ru/ff09f72a
ITOJIOXKEHUN MOJIEKYJIIPHO-
KHMHETUYECKOU TeOpun

5 Kpucrannnueckue n 1 0 0 bubnnoreka [JOK
amop(HbIe Tena https://m.edsoo.ru/ff0a5800
CwmauuBaHue u

6 KallWUIIPHOCTD. 1 0 0 bubnnoreka [JOK
IToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTSDKEHHE

7 TennoBoe paciMpeHue u 1 0 0 bubnnoreka [JOK
CKaTHe https://m.edsoo.ru/ff0a5a26

8 Temneparypa. Cs3b 1 0 0 bub6nmorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

TEMIEPaTyphI CO
CKOPOCTBIO TEIJIOBOT'O
JIBUKCHHS YaCTHI]

https://m.edsoo.ru/ff09f72a

BHyTpenusis sHeprusi.

9 CnocoObl U3MEHEHUS Bubmaorexa ITOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEpruu
10 Bune! Trenmonepenauu bubmiorexa HOK
A pead https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"IIpakTHueckoe
11 HCIIOJIL30BaHUE TEILUIOBBIX bu6mmoreka [IOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHayioB B IEJIAX
sHEprocoepekeHus"
12 KonudaecTBO TETIOTHL. bu6mmoreka [IOK
VY enpHas TEMIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 6apj1cha TemmooOMeH U bubmiorexa HOK
’ https://m.edsoo.ru/ff0a7088
TEIJIOBOE PABHOBECHE
JlaGoparopHas paboTa
"UccnemoBanue e
14 TenngogMBeHI;Hn $II/IBH - Bubmiorexa IJOK
p . https://m.edsoo.ru/ff0a6a98
CMEIIUBAHUH XOJIOIHOM U
ropsiuei Bobl"
PacueT konnuecTBa
o
15 | s marpepasns renan BuGmiorexa [1OK
A p https://m.edsoo.ru/ff09f72a
BBIJICTISIEMOTO UM TIPH
OXJIAKIEHUN
16 JlaGoparopHas paboTa bub6nmorexa [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a5c60
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/ff09f72a

"OnpeneneHue yaeiabHOR
TEIUIOEMKOCTH BellecTna"

https://m.edsoo.ru/ff0aébb0

OHeprus TOIUIUBA.

bubmuoreka [JOK

17 Y aenbnas Tennora https://m.edsoo.ru/ff0a7b5a
CrOpaHus
IImaBnenue u
18 ET];IiI;iJeIiiIIjIIZiKHX Tel Bubmaorexa ITOK
P ’ https://m.edsoo.ru/ff0a71d2
V nenbHast TEMI0Ta
[IaBJICHUS
JIaGopaTopHas paboTta
19 "OHpIe),I[ZJ'II;;II/IZ F})/z[eJII,Hoﬁ bubanorexa LIOK
" https://m.edsoo.ru/ff0a72fe
TEIIOTHI IIJIaBJIEHNS JIbIa
20 [TapooOpa3zoBanue u bubnuoreka [IOK
KoHieHcanus. Vcniapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genpuas
TEIUI0Ta NapooOpa30BaHUs
21 1 KOHJICHCAIIUH. bu6mmorexa [IOK
3aBUCUMOCTH https://m.edsoo.ru/ff0a786¢c
TEMIEPATypPbl KHTIEHUS OT
aTMOC(hEpHOTO JTABJICHHUS
BnaxnocTs Bo3ayxa.
JIab 5]
L, | JaGoparoprax paGora BuGmorexa LOK
el . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBLHON BIaKHOCTH
BO3yXa"
P
23 oflmeeii?e;iia;ﬂi?KHOCTn Eubmorexa LIOK
pel https://m.edsoo.ru/ff09f72a
BO3JIyXa
24 [TpunHIMIIBI pabOTHI bubnnorexa [JOK



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff09f72a

TETJIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JlBuraresb BHYTPEHHETO
CTOpaHus

https://m.edsoo.ru/ff09f72a

KII[ TermoBoro
nsurarens. TemioBbie

bubmuoreka [JOK

25 JBUTATCIN U 3alIuTa https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIICH CpeIbl
3aKoH COXpaHEHUs U
26 [peBspa egnﬂ SHEPrUU B bubmiorexa HOK
peBpaill P https://m.edsoo.ru/ff09f72a
TEIJIOBBIX ITPOIIeccax
IToaroroBska k
KOHTPOJILHOI padoTe 110
27 TeMeI?'TeHJ'IOBII?Ie SIBJIEHUS bubmiorexa HOK
) https://m.edsoo.ru/ff0a83f2
W3menenue arperaTHbIX
COCTOSIHMM BelrecTBa"
KonTponbnas pabota no
28 TeMe "TeIIoBEIC ABICHHUS. bu6mmoreka [JOK
W3meHenue arperaTHbIxX https://m.edsoo.ru/ff0a86ae
COCTOSIHMH BemiecTsa”
DnexTpu3anud Tei. J[Ba
29 oza BIJ)IeKTHHqGCKH)J(I bubmiorexa HOK
PoA p https://m.edsoo.ru/ff09f72a
3apsioB
Ypok-uccienoBanue
30 "OnexTpuzanus Tel bubnnoreka [JOK
WHIYKIIUEN U TIPU https://m.edsoo.ru/ff09f72a
CONPUKOCHOBEHUN"
B3aumoneiictBue
A Bu6mmoreka [JOK
31 3apsKEHHBIX Tel. 3aKOH

Kynona

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a87e4

DIEKTPUYECKOE MOJIE.
Hanpst>xeHHOCTB

bubmuorexa [JOK

32 SNCKTPHHICCKOTO HOIA. https://m.edsoo.ru/ff0a8a0a
IIpuHuun cyneprno3unun
SJIEKTPUYECKUX TOJIEH
Hocurenu sinekTpudecKux
33 3aps0B 3JI€MC}II)T3, HBII bubanorexa LIOK
PA/OB. P https://m.edsoo.ru/ff09f72a
3apsia. CTpoeHue aToMa
[IpoBogHWKY 1
JURJIEKTPUKU. 3aKOH bubnuorexa [IOK
34 .
COXpaHEHUsI https://m.edsoo.ru/ff0a8ef6
AIIEKTPUUECKOTO 3apsiia
Pemenue 3agaq Ha
35 o I/IMeHeHI/Iél CBOWCTB bubmnorexa LIOK
p https://m.edsoo.ru/ff0a90cc
AIIEKTPUUECKUX 3aPsI0B
DIIEKTPUUECKHH TOK,
CIIOBUS €T0
36 Z €CTBOBAHUSI bubinorexa IOK
yi ) https://m.edsoo.ru/ff0a95a4
Hctounnku
AIIEKTPUUYECKOTO TOKA
37 JleicTBHS 3IEKTPUUECKOT0 bubnuoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
"JlelicTBHUE
38 afeKT WYECKOTO I10JIS Ha bubanorexa LIOK
p https://m.edsoo.ru/ff09f72a
MIPOBOJIHUKHU U
JUDJIEKTPUKH"
DIIEKTPUUYECKUN TOK B
29 P Bubmorexa [TOK
MeTajlax, JKUJIKOCTIX U

raszax

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a9838

40

DnekTpuyeckas Lemb U eé
COCTaBHBIC YACTHU

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

41

Cuna Toka. JlaboparopHas
pabora "M3mepenue u
pETyJIMpOBAHUE CHUIIBI
TOKa"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8bd6

42

DJIEKTPUYECKOE
HanpsbkeHue. BonsTmerp.
JlaGopaTopHnas pabota
"U3mepenue u
peryivpoBaHue
HanpspkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ComnpoTuBieHne
NPOBOJHUKA. Y IeThHOE
COITPOTHBIICHUE BEIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTH
IIEKTPUIECKOTO
COTIPOTUBIICHUS
MIPOBOJIHHKA OT €T0 JIJTHHEI,
TUIOMIA/IA TIOTIEPEYHOTO
cedeHus u matepuana”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUISl y4acTKa Lenu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBHCHMOCTH CHJIBI TOKA,
UAYIIETO Yepe3 pe3ucTop,
OT COTIPOTHBIICHUS
pE3UCTOpa M HATIPSKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0aa04e

Ha pe3ucrtope”

HOCJIC,I[OB&TGJ'IBHOC u

47 napajuieIbHOE COCAMHECHUS bubmoreka LJOK
P a https://m.edsoo.ru/ff09f72a
MIPOBOTHUKOB
JlaGopaTtopHnas pabota
"IIpoBepka nmpasuiia
48 CJI0’KEHHUSI HANPSKEHUN bubnmoreka [JOK
MIPH MOCIENOBATEIBHOM https://m.edsoo.ru/ff0aaa58
COETMHEHUH JIBYX
pe3ucTopon"
JlaGopaTtopHnast pabota
"[IpoBepka npaBuiia s
49 CI/IJII:)I)I T(I))Ka HIZI;)I/I ’ Buommozexa [IOK
https://m.edsoo.ru/ff0aadle
napajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"
Pemenue 3anau Ha
50 npuMeHeHne 3akoHa Oma bubnnoreka [JOK
JUISL Pa3JIMYHOTO https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS] TPOBOJJHUKOB
PaboTa 1 MOIITHOCTH
o1 BJIGKTpI/I‘IGCKI(])lFO TOKa bubmorexa [JOK
: https://m.edsoo.ru/ff0ab124
3akoH Jlxoyns-Jlenna
JlaGoparopHas paboTa
52 "Onpenenenue padboOTs U bubnuoreka [IOK
MOIIIHOCTH https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTr0 TOKa"
DJIEKTPUYECKHUE LEMH U
53 NOTPEeOUTEIH bubnnorexa [JOK

3JIEKTPUYECKON YHEPTUU B
ob1Ty. KopoTkoe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0aaa58
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https://m.edsoo.ru/ff0aaf8a
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3aMBIKaHHC

54

IToaroroBka k
KOHTPOJIBLHOH paboTe mo
TeMme "DNEKTpUYECKre
3apsiibl. 3apsyKEHHBIE Tella
U X B3aUMOJICHCTBUS.
[TocTostHHBIN
AJIEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

55

KonTponbnas pabota no
TeMe "DIeKTPUYECKUe
3apsAbl. 3apsHKEeHHbIE Tea
Y WX B3aUMO/JICHCTBUA.
ITocrossHHBIM
ANEKTPUYECKUI
ToK'"/Bcepoccuiickas
IIpOBEpOYHas paboTa npu
MIPOBEICHUH C
WCIIOJIb30BaHUEM
KOMITbIOTEPA

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIE MAarHUTEHI, MX
B3aUMOJIEUCTBUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

57

Ypok-uccienoBanue
"N3yuenue nonei
MTOCTOSTHHBIX MarHUTOB"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarunTtHoe none.
MarsauTtHoe noJie 3eMIIH U
€ro 3HA4YCHUEC MJId )KU3HU
Ha 3emMiie

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT DpcTena.
MaramTHOE T10JIe
AIEKTPUUYECKOT0 TOKA

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0ac3d0
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MaramTHOE I10J1e KaTyHIKH
C TOKOM

60

IIpumeHeHue
JJIEKTPOMAarHuToB B
texHuke. Jlaboparopuas
pabora "MUzyuenue
JIEUCTBUS MAarHUTHOI'O
OJIsl HA TIPOBOJIHUK C
TOKOM"

0.5

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

61

DIIeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Hcnons3zoBanue
AEKTPOABUTaTENCH B
TEXHUYECKHUX YCTPOUCTBAX
U Ha TpaHCHOpTe.
JlaGopaTtopHnast pabora
"KoHctpynpoBanue u
U3y4eHue paboThl
AJIeKTpoABUraTess”

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

62

Onbitel @apazes. 3akoH
ANIEKTPOMATHUTHON
uHaykuuu. [Ipasumno
Jlenna

bubanoreka [IOK
https://m.edsoo.ru/ff0ac86c

63

DneKTporeHepaTop.
Crioco0b! nosryueHust
3JIEKTPUYECKON SHEPTUU.
DIEeKTPOCTaHINH Ha
BO300HOBJISIEMBIX
UCTOYHUKAX SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢c

64

IToaroroBska k
KOHTPOJIbHOM paboTe 1o



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

TeMme "DIEKTpUYECKUe U
MarHUTHBIC SIBJICHUS "

Konrponbnas padora mo
TeMme "DNEKTpUYECKUe U

MarHuTHBIE
" o bubnmoreka [JOK
65 anenus”/Beepoceuiickas 1 0 https://m.edsoo.ru/ff0acb14
IIpOBEpOYHas paboTa npu
MIPOBEJICHNH Ha OYMaXKHOM
HOCHUTEJIE
Pesepubrit ypok. Pabora ¢ Bu6morexa LIOK
66 TEKCTAMU 110 TEME 1 0 ]
" " https://m.edsoo.ru/ff0acc5e
TenoBbie ABICHUS
PesepsHslii ypok. Pabora ¢
67 TEKCTaMH 110 TEME 1 0 bu6mmoreka [IOK
"ITocTostHHBIHI https://m.edsoo.ru/ff0acdc6
SJIEKTPUYECKUM TOK"
PesepsHblii ypok. Pabora c Bubmorexa [IOK
68 TEKCTaMH 0 TEME 1 0 .
" " https://m.edsoo.ru/ff0ac86¢c
MarHuTHbI€ SIBICHUS
OBIIEE KOJIMYECTBO 68 145

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac86c

9 KVIACC

KoJsnyecTBo 4yacoB JIeKTPOHHbIE
Ne Tema vooka K 0 Hara uudposeie
n/n yp Bcero ongpo.m)HLIe %aRanecxne U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 MexaHudeckoe JBUKEHHUE. 1 0 0 bubmuorexa [JOK
MarepuasibHasi TOYKA https://m.edsoo.ru/ff0ad474
Cucrema orcyera.
2 OTHOCUTEIBHOCTD 1 0 0 Buommozexa [IOK
https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JIBHKEHUS
3 PaBHOMEpHOE 1 0 0 bubnuorexa [JOK
MPSMOJIMHEHOE JIBUKECHHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoOe
4 MPSMOJIMHENHOE JIBUYKECHHUE. 1 0 0 bubnuotexa [JOK
Cpenussi U MTHOBEHHAS https://m.edsoo.ru/ff0ad19a
CKOPOCTb
IIpsamonnHenHOE
5 p£3HoyCKopeHH0€ 1 0 0 Brbmaozexa [IOK
https://m.edsoo.ru/ff0ad8d4
JIBUOKEHUE. Y CKOpEHUE
CkopocTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO 1 0 0 bubnmnoreka [JOK
nBwxenus. ['papux https://m.edsoo.ru/ff0ad8d4
CKOPOCTH
JlaGoparopHas paboTa
"Onpenenenne yCKOpeHus
7 Tenapni)ln paBHO}}IICKOI;)eHHOM 1 0 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOU
TJIOCKOCTH"
8 CB00OOIHOE MazicHuE Tell. 1 0 0 bu6mmoreka [JOK



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

Oneitel [Nannnes

https://m.edsoo.ru/ff0adb18

PaBHOMepHOC JABHXXCHHCE 110

okpyxHocTH. [lepuon u

bubmuoreka [JOK

J qaCTOT a obpartieHu. https://m.edsoo.ru/ff0ae176
JInnelinas u yrinosas
CKOPOCTH
10 LlenTpocTpeMuTenLHOE bubmuoreka [JOK
YCKOPEHHE https://m.edsoo.ru/ff0adb18
11 IlepBeiit 3akoH HproToHAa. bubnuoreka [IOK
BekTtop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOelicTBYIOIIASA cHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3uuust Cui https://m.edsoo.ru/ff0ae982
P
14| npmvereme saconon Bu6miorerca LIOK
P https://m.edsoo.ru/ff0aeb6c
HsroTona
15 Cwiia ynpyroctu. 3aKoH bubnuorexa [JOK
I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenwne 3agau mo Teme bu6nmoreka [JOK
«Cua ynpyroctm» https://m.edsoo.ru/ff0adb18
17 fgioﬂa:;zll{{?eg}?s:fsomﬂ bubmorexa LIOK
pel https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmorexa [IOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agay o teme bu6mmorexa [IOK
«Cuia TpeHHs » https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTa bubmmoreka [JOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
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/ff0adb18
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenue
KOd(UITMEHTA TPCHHUS
CKOJIBXKEHUS"

https://m.edsoo.ru/ff0af8be

Pemrenne 3a4a4 I10 TEME

bu6mmoreka [IOK

21 3axont Hplotona. Cyma" https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cujia TpeHust
Cuna TsDKeCTH U 3aKOH
29 BCEMHUPHOTI'O TATOTCHMUSL. bubnuoreka [IOK
YckopeHre cBOOOTHOTO https://m.edsoo.ru/ff0af044
[MaacHus
Ypoxk-koHpepeHuus
" JIBIKEHHUE TENl BOK
23 rI[aBI/ITauHOHHoro er)l){’; a bubumorexa [IOK
p p https://m.edsoo.ru/ff0af044
(ConHeuHas cucTtema).
I'anaxtuxn"
Pemenne 3amau nmo teme
24 "Cuma T;I)KeiITI/I 1 3aKOH bubmiorexa HOK
" https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTCHUS
ITepBas kocMuueckas
25 CK(E) ocTh. HeBecoMOCTh 1 bubmiorexa HOK
P ) https://m.edsoo.ru/ff0af33c
Meperpy3Ku
PaBHOBeCue MatepuaibHOI
TOYKH. AGCOTIOTHO TBEPAOE
teno. PaBHoBecue TBEpAOTO bu6nmoreka [JOK
26 .. o .
TeJla ¢ 3aKPEILNIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpallleHusi. MOMEHT CHIIBI.
I{enTp TsKECTH
PaBHOBecue MatepuanbHON
praib bu6mmorexa [IOK
27 TOYKH. AOCOIIFOTHO TBEPIOE

Tesio. PaBHOBecHe TBEPAOro

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af044

TeJa C 3aKPEIJIEHHON OChIO
BpallleHusi. MOMEHT CHJIBL.
IlenTp TsKECTH

Pemrenne 3a4a4 I10 TEME

" bu6mmoreka [IOK
28 Tiﬁ?giﬁf cubL. Hentp https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM
29 paborte 1o Teme bubmuorexa [JOK
"MexaHn4yecKoe IBUKEHHE. https://m.edsoo.ru/ff0b0408
B3aumoneiictue Ten"
KonTponbhas padota no
30 Teme "MexaHndeckoe bu6mmoreka [IOK
nBkenne. Bzaumonencraue https://m.edsoo.ru/ffOb06ec
ten"
Nmnynsce tena. Umnynse
31 CHUJIBbL. 3aKOH COXpaHEHUs bubnnoreka [JOK
UMITyJIbCa. YIIPpYroe u https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMOJCHCTBIE
Pemenue 3agad mo reme
32 "3aKOH cOXpaHEHMS BH6J_IHOTeKa HOK
" https://m.edsoo.ru/ff0b096¢c
HMMITYJIbCa
VYpok-koHpepeHIus
33 "PeakTUBHOE IBM)KEHUE B BH6J_IHOTeKa HOK
" https://m.edsoo.ru/ff0b096¢c
MIPUPOJIE U TEXHUKE
34 Mexanuueckas pabota u bubnuoreka [IOK
MOIIITHOCTh https://m.edsoo.ru/ff0b0a84
35 PaboTta cuIbl TSKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlaGoparopHas paboTa bubnuorexa [IOK

«Onpenenenue paboThI

https://m.edsoo.ru/ff0b096¢c



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b096c

CHUJIBI TPEHUS IIpU
pPaBHOMCPHOM ABHXKXCHUU
TCJa 110 I‘OpPI3OHT3J'IBHOI>i

MTOBEPXHOCTU»

37 CBs13b PHEPrUM U PabOTHI. bubnunoreka [HOK
IToreHimanpHas SHEPrust https://m.edsoo.ru/ff0b096¢c

3 | Teopewao kmmermiceroi bumorexa LIOK

p https://m.edsoo.ru/ff0b0c32
SHEPIrUu

39 3aK0H COXpaHEHUs SHEPTUH
B MEXaHUKE

20 | diyene o BuGnorera LIOK

yi https://m.edsoo.ru/ff0b12fe
COXPaHEHUS SHEPTUI

a1 KonebarenbHoe qBMKEHUE U bubmuorexa [JOK
€ro XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858

12 | Bumynemme xoneGanms Bumiorexa LIOK

YR ) https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MaremaTuueckuil u bu6mmorexa [IOK
IIPY’KUHHBIA MasiTHUKHU https://m.edsoo.ru/ff0b20f0
Ypok-uccnenoBanue

44 «3aBUCUMOCTH TIEpUOJIA bu6mmorexa [IOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»

45 IIpeBpalienue 3HEpruu npu bubnnoreka [JOK
MEXaHUYCCKUX KOJICOaHMSIX https://m.edsoo.ru/ff0b20f0
JlaGoparopHas paboTa BuGmiorexa 1IOK

46 «OrmpeeneHue 9acToThl |

nepuoza Koaebanui

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b1aec

IMPY>XKUHHOI'O MasiTHUKA»

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBUCUMOCTH

bubmuoreka [JOK

47 A i https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»
MexaHuuyecKkue BOJIHBI.
48 CBolicTBa MEXaHUYECKUX bubmuorexa [JOK
BOJIH. [IpogosibHBIE 1 https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
Ypoxk-koHpepeHuus
49 "MexaHHM4YeCKHEe BOJIHBI B bu6mmoreka [IOK
TBEPIOM TeEJIE. https://m.edsoo.ru/ff0b21fe
CelicMHYECKHE BOJIHBI"
50 3Byk. Pacripoctpanenue n bubnnorexa [HOK
OTpaXEHUE 3BYKA https://m.edsoo.ru/ff0b21fe
VpoK-
51 "}Il)e(l)g;}i)ccg;ﬁg iiI;EiHMOCTH Eubmorexa IIOK
a " https://m.edsoo.ru/ffOb21fe
BBICOTHI 3ByKa OT YaCTOTHI
r
ALY https://m.edsoo.ru/ff0b21fe
pE30HaHC
VYpok-koHpepeHIus
53 "V1pTpa3ByK U MH(pa3BYyK B bubmorexa LIOK
S https://m.edsoo.ru/ff0b23ca
MIPUPOJIE U TEXHUKE
IToaroroBka Kk KOHTPOJIBHOM
54 pabote o Teme "3aKOHBI bubnnoreka [JOK
coxpaHeHus. MexaHn4eckue https://m.edsoo.ru/ff0b25f0
Kosie0aHusl U BOJHBI"
55 KonTtposbHas pabota mo bubmuorexa [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
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https://m.edsoo.ru/ff0b25f0

TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

https://m.edsoo.ru/ff0b25f0

56 DJIEKTPOMAarHUTHOE I0JIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHbHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CaoiicTBa bubmuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOb2abe
VYpok-koHpepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH.

58 I/ICHOJFI)MOBaHHe brbmoreka [JOK

https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATrHUTHBIX BOJIH
11 COTOBOI CBA3U"
Ypok-uccienoBaHue
"N3yuenue cBONCTB
59 anelz]: OMarHMTHBIX BOJIH C Eubmorexa IIOK
p https://m.edsoo.ru/ffOb2c6c
MTOMOIIHI0 MOOMJIBHOTO
tenedona”
Pewenue 3anau Ha
OTIpeJIeJICHUE YaCTOTHI U bu6mmoreka [JOK
60 . .
JUIUHBI DJIEKTPOMAarHUTHOU https://m.edsoo.ru/ffOb2c6c
BOJTHBI
DJeKTpOMarHuTHas pupoIa
61 cBeTa pCKo OCTb CBCTI; o Eubmorexa IIOK
- KopoeT ' https://m.eds00.ru/ff0b31d0
BouiHOBBIE CBOMCTBA CBETA
Nctounuku cBera.

62 IIpssMonuHeliHOE bubanoreka [JOK
pacrnpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bubnuotexa [JOK

3epkana. Pemenue 3a1ad Ha

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b38c4

MMPUMCHCHHC 3dKOHA
OTPAXXCHUSA CBCTA

[Ipenomnenue cBera. 3aK0H

bu6mmoreka [IOK

64 MIPEJIOMIJICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHoe BHYTpeHHEe
OTpakKEHUE CBETA.
65 PITCpHOHB};I;IBaIfHeT MTOJTHOTO buGmnorexa LIOK
https://m.edsoo.ru/ff0b3c5c
BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue
66 3aBUCUMOCTH yIJIa bubnnorexa [HJOK
MPEJIOMIIEHUS CBETOBOIO https://m.edsoo.ru/ff0b3c5c
Jy4a OT yIJia naJieHus Ha
rpaHuue "Bo31yX-CTeKi10""
Ypoxk-koHpepeHuus
"Hcnonbp30BaHKe MOJHOTO
67 BHYTPEHHETO OTPAKEHUS: bubmorexa LOK
YTP P ' https://m.edsoo.ru/ffOb3c5c
CBETOBOJBbI,
ONTHUKOBOJIOKOHHAS CBSI3B"
68 JIunzel. OnTryeckas cuia bubmuorexa [JOK
JIMH3BI https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenue nzo0pakeHuii B bubnnorexka [JOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnast pabota
70 "Onpenenenue GOKYyCHOTO bubanoreka [JOK
pPacCTOSHUS U ONITUYECKOMN https://m.edsoo.ru/ff0b4206
CHJIBI COOMparomIel JIUH3bI"
71 Ypok-koHpepeHIus bubnuotexa [JOK

"OnrnyecKue JINH30BbIE

https://m.edsoo.ru/ff0c0a7e
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puoopsI"

I'ma3 kak onTudeckas

bubmuorexa [JOK

2 cucreMa. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-koH(pepe
73 "II[)e(beKTI;Iq;pI;H};ILIIH;;(aK bubmaotera [IOK
) https://m.edsoo.ru/ffOb3c5c
COXPaHMUTb 3pEHUE
Pasnoxxenue 6enoro cBera B
74 cnektp. OnbiTel HptoTOHA. bubnuotexa [JOK
CroxeHue creKkTpaibHbIX https://m.edsoo.ru/ffoc0f4c
nseroB. /lucnepcus ceera
JlaGopaTopHnas pabota
"OnBITHI MO PA3IOKEHUIO
0enoro cBera B CIIEKTpP U
75 BOCIIPUATHIO LIBETA P bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPHU UX
HaOJIIOZICHUU Yepe3
I[BETOBbIE (PUILTPHI"
YpOoK-IIpaKTUKYM
76 "BoaHOBBIE CBOMCTBA CBETA! bu6mmoreka [JOK
Jucriepcus, MHTepQepeHnus https://m.edsoo.ru/ffOcOe2a
u tudpakuus”
77 OmneiTe! Pezepdopaa u bubnuoreka [IOK
IUIAaHETAapHAast MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens bubnnoreka [JOK
aroma bopa https://m.edsoo.ru/ff0c12a8
"
o | e oo B 10K
o i ' https://m.edsoo.ru/ff0c144c
JInHelyaTele CIIEKTpBI
80 Ypok-npakTukym bubnmnoreka [JOK

"HaGnronenne cekTpoB

https://m.edsoo.ru/ff0c1550
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WCITyCKaHUs"

81 PagnoaxTuBHOCTE U €€ BUJIBI bubmiorexa LHOK
https://m.edsoo.ru/ff0c1672
82 CTpoeHue aTOMHOTO siApa. bubnnoreka [HOK
Hyknonnas Mmojenn https://m.edsoo.ru/ffOc18ac
83 PaguoakTuBHbIE bubmuoreka [JOK
npeBpaienus. 30tomnsl https://m.edsoo.ru/ff0clal4
P :
oy | Fomeme s oo Bumorea 10K
& " https://m.edsoo.ru/ffOclb4a
MIPEBPAILICHUS
bubmuorexa [JOK
85 Hepnon nonypacnana https://m.edsoo.ru/ffOclb4a
Ypoxk-koHpepeHuus
86 "PannoakTUBHBIE U3ITYyYEHUS bu6mmoreka [IOK
B IPUPOJIE, MEULINHE, https://m.edsoo.ru/ff0c2126
TEeXHHUKe"
bl .3
87 | coxpanemts sapmmonoron BuGorexa 10K
P Pl https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
gy | oo sar o Bumorera LOK
ACP- https://m.edsoo.ru/ffOcld7a
SHEPIrUu
89 Pemenwne 3agau o Teme bu6mmoreka [IOK
" nepuble peakuun" https://m.edsoo.ru/ffOcld7a
P
o | Fousum cnmes e Bumorea 110K
ACP- . p https://m.edsoo.ru/ffOc1e88
CoJHna u 3BE37
91 Ypok-koHpepeHIus bubnmoreka [JOK

"SI nepHas SHEepreTuka.

https://m.edsoo.ru/ff0c1e88
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JlericTBUA paOaKTUBHBIX
W3JIyYEHUI Ha )KUBbIE
OpraHu3MbI"

92

[ToaroroBka K KOHTPOJIBHOM
paborte 1o Teme
"DEeKTPOMarHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJTHBI.
KBanToBbIe siBieHUA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KoHTtposbHas padoTta mo
TeMe "DIeKTPOMarHuTHOE
nosje. IEeKTPOMarHUTHbIE
BOJHBI. KBaHTOBEIE
SIBJICHHS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

94

[ToBTOpEHME, 000OIICHHE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumopeiictBue
Ter"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 06ob1IIEHNE.
Penienne pacueTHbIX U
Ka4€CTBCHHBIX 3a1a4 I10
teMme "TernnoBble npouecchbl”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, 06001IIEeHNE.
Pemenne pacueTHsIxX U
KaueCTBEHHBIX 3a/1a4 10
teme "KIIJ] TermoBbix
JaBurarenei”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0IIEHHE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a]a4 M0
teme "KITJ]
AJIEKTPOYCTaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpEeHME, 000OIICHUE.

bu6mmoreka [IOK

98 Ha60pﬁT0pHH€ paboThI HO" 1 1 https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBBIC SBJICHHS
[ToBTOpEeHME, 000OIICHUE.

99 Pabora ¢ Tekctamu 1o Teme 1 0 bubmuorexa [JOK
"3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpeHue, 06001eHNE. BuGmorexa LIOK

100 Pabora ¢ TekcTamMu o TemMe 1 0 ]

" " https://m.edsoo.ru/ff0c2e82
KonebaHus 1 BOJIHBI
IT , 0000 .

101 P;g(;rf;) iipéicga;HH;ZerGMe 1 0 brbmoreka LJOK

" " https://m.edsoo.ru/ff0c3044
CBeTOBBIC SIBJICHUS
[ToBTOpenue, obo0IIEHHE.

102 PaboTa ¢ TekcTamu 1o Teme 1 0 bu6mmoreka [IOK
"KBanToBas u simepHas https://m.edsoo.ru/ff0c1e88
¢uzuka"

OBIIEE KOJIMYECTBO YACOB 102 97

110 ITPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. ®usuka 9 knacc: yueonuk/ [leppimkun A.B., I'ytauk E.M. - M: [Ipoda, 2014
2. ®uzuka 7 knacc: yued. s oo1eo0pazoBaTebHbIX yupexkaeHuit/ [Tepbikun
A.B. - 2 u3n., crepeotu. - M: Jlpoda, 2013

3. ®usuka 8§ kiacc: yued. st 061eo0pa3zoBaTeNbHbIX yupexxaeHuit/ [leppikun
A.B. - M: Jlpoda, 2013

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. E.A Mapon "OnopHble KOHCIIEKTHI U pa3HOYpOoBHEBBIE 3a1aHus". K yueOHUKyY
U1t 001ieo0pa3zoBaTenbHbIX yueOHbIX 3aBeaeHu A.B. Ilepbimkun «Puznka. 7
kiacey. - Cnod.: OO0 «Buxropus», 2016

2. E.A Mapon "OnopHble KOHCIIEKTHI U pa3HOYpOBHEBBIC 3aanus". K yueOHUKY
ISt 001100 pa3zoBaTeNbHBIX yueOHbIX 3aBeieHuit A.B. Ilepoimkun «du3nka. 8
kiacey. - Cnb.: OO0 «Buxkropus», 2016

3. E.A Mapon "OnopHble KOHCIEKTHI U pa3HOYpOoBHEBBIE 3a1anus". K yueOHUKY
Ut 001Ie00pa3zoBaTenbHbIX yueOHbIX 3aBeaeHui A.B. Ilepbikun «Pusnka. 9
kiacey. - Cnb.: OO0 «Buxkropus», 2016

4. Kameneukuii C.E., Opexos B.I1. "Meroauka pemienus 3aaad rno Gpusmke B
cpeaneit mkone". [locobue ms yuurteneit. M., «IIpocsemenuey, 1971

5. ®unonosuy H.B. "Mertoauyeckoe nocooue k yueonuky A.B. Ilepoimkuna" 7
KJ1acc

6. ®unonosuu H.B. "Mertoauueckoe nocobue k yueoOHuky A.B. Ilepoimkuna" 8
KJ1acc

7. ®unonoBuu H.B. "Metonuueckoe nocodue k yueOuuky A.B. [lepbimkuna" 9
KJIacc

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- https://school.yandex.ru/;

- http://fcior.edu.ru/;

- http://www.fizika.ru/;

- http://lwww.physics.ru;

- https://olimpiada.ru/.



