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INOACHUTEJIBHASA 3AIINCKA

CoiepxaHie IporpaMMbl HAPaBlIeHO HA (POPMUPOBAHHIE ECTECTBEHHOHAYYHOH IPAMOTHOCTH YUAIIUXCSl M OPTaHU3aIHIO U3Y-
qeHUs PU3UKNA Ha NEATEIHPHOCTHOW OCHOBE. B Hell yUHTHIBAIOTCS BO3MOXKHOCTH TpeaMeTa B peanusanuu TpedoBanuit ®I'OC
OO0O K IaHUPYEMbIM JTMYHOCTHBIM M METANPEJAMETHBIM Pe3yJibTaTaM 00yUYeHHUs], a TAKIKE MEKIIPEIMETHbIC CBSI3U €CTECTBEHHO-
HAYYHBIX Y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00IIETr0 00pa3oBaHusl.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

Kypc ¢usukn — cucrteMo00pa3ylomuil Juisi eCTeCTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB, MOCKOJbKY (H3MYECKHE 3aKOHBI
JexaT B OCHOBE MPOLIECCOB U SIBJICHHI, N3y4aeMbIX XUMHEH, OnoJIornel, acTpoHoMueld u guzndeckoil reorpadueit. dusnka —
3TO NpEAMET, KOTOPBI HE TOIBKO BHOCHT OCHOBHOM BKIAJ B €CTECTBEHHOHAyUHYIO KapTUHY MHpPa, HO M MPEAOCTaBISCT
Hanbornee sicHble 00pa3Ibl IPUMEHEHUSI HAYYHOTO METOJa IO3HAHUS, T.. CIOco0a MONXydeHHs JOCTOBEPHBIX 3HAHMH O MHpE.
Haxkonen, ¢pu3nka — 3T0 mpeaMeT, KOTOPBIH HAPsILy € APYTUMH €CTECTBEHHOHAYYHBIMU IPEAMETAMH JOJDKEH J1aTh NIKOIbHUKAM
MPECTAaBICHUE 00 YBJIEKAaTEIbHOCTH HAYYHOTO HCCIIEIOBAHNS M PAJOCTH CAMOCTOSTEIBHOTO OTKPBITHSI HOBOTO 3HAHUSL.

OmHa W3 TJIABHBIX 3a7ad (U3MYECKOTO OOpa30BaHUSA B CTPYKType o0OImEero o0pa3oBaHHS COCTOMT B (OPMHPOBAHHH
€CTECTBEHHOHAy4YHOH I'DaMOTHOCTH M HMHTEpeca K HayKe y OCHOBHOM Macchl OOy4arolIMXcCs, KOTOpbIE B JajbHEHmieM OymyT
3aHATHl B CaMbIX Pa3HO 00pa3HBIX cdepax aesTerabHOCTH. Ho He MeHee BakHOW 3ajayeil sSIBISIETCS BBISIBICHHE W MOJTrOTOBKA
TaJIAHTIIMBBIX MOJIOJBIX JIFOJCH /IS MPOAOIDKEHUsT 00pa3oBaHMsl M JajbHeHmeld nmpoeccHoHaNbHON JeSTebHOCTH B 001acTH
€CTECTBEHHOHAYYHbIX HCCIIEIOBAHUN M CO3/IaHMM HOBBIX TeXHOJOTuil. COrjacHO NPHUHATOMY B MEXIYyHapOJIHOM COOOIECTBE
omnpezenenuio, «EcrecTBeHHOHAy4YHAs! TPAMOTHOCTh — 3TO CIIOCOOHOCTh YeNIOBEKA 3aHMMAaTh aKTHBHYIO IPaXKJaHCKYIO TIO3ULIUIO
1o OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HAayKaMH, M €ro TOTOBHOCTbH HHTEPECOBATHCS
€CTECTBEHHOHAYYHbIMHU HAesIMUA. HaydHO rpaMOTHBII YeIOBEK CTPEMUTCS yIaCTBOBATh B ApT'yMEHTHPOBAHHOM OOCY KICHUH PO-
611eM, OTHOCSAIINXCS K €CTECTBEHHBIM HAyKaM M TEXHOJIOTHSM, UTO TPEOyeT OT HETO CIEIyIOIINX KOMIICTEHTHOCTEH:

Hay4HO 00BIACHATE SIBJICHUA,
OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOT'O UCCJICA0OBAHU,
HUHTCPIPETUPOBATE JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA IJIA IMOJTYUCHHA BBIBOJOB.

I/I3y‘{€HI/I€ (1)I/I3I/IKI/I CIIOCOOHO BHECTH pema}omnﬁ BKJ1aJ B (1)OpMI/IpOBaHI/Ie eCTeCTBCHHOHay‘IHOﬁ T'paMOTHOCTHU o6yqa}0mnxc51.

IEJHN U3YYEHUA YYEBHOT' O IIPEJIMETA «®U3UKA»

Henmn m3ydennst (GU3MKU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ompezeieHbl B KoHmenuu npenogaBanus y4eOHOTO
npenMera «Pu3nka» B 00pa3oBaTeNbHBIX ~ opraHu3anusx  Poccuiickoir ~ ®Denmepanmu,  peann3ylOmUAX  OCHOBHBIC
obmeo0pa3oBaTenbHbIe MPOTPAMMBI, yTBEpXAEHHON pemenrnem Kosmernn MuHuCTEpCeTBa MpocBemeHus Poccuiickoit
®deneparun, mpotokot ot 3 mekadps 2019 r. Ne [TK-48H.

Henu usydyenus GU3UKu:

npuodpeTeHre HHTepeca U CTPEMIICHUsI 00YJaIOINXCs K HAYYHOMY M3YYSHHIO MPUPOJIBI, Pa3BUTHE HMX UHTEILICKTYaJbHBIX U
TBOPYECKHX CIIOCOOHOCTEH;

pa3BHUTHE MPEICTABICHUN O HAYYHOM METOJe MO3HAHUS U (POPMHUPOBAHHE HCCIECIOBATEIHCKOTO OTHOIICHHS K OKPYKAIOLIHM
SIBIICHUSIM;

(opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yJsibTaTa U3y4eHHs OCHOB CTPOCHHS MaTepHH M (pyHIaMEHTaIbHBIX 3aKOHOB
bu3uKy;

(bopMupoBaHUE NPEACTABICHUH O POJIM (PUUKY ISl Pa3BUTHUS IPYTHX €CTECTBECHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHE NPEICTABICHUH O BO3MOXHBIX cdepax Oynymiell npodeccHoHaNbHON NESITENILHOCTH, CBSI3aHHOW C (DU3HMKOM,
MOJIrOTOBKA K JTaJIbHEHIIIEeMy O0YYEHHIO B TOM HATPaBICHUH.

ﬂOCTI/I)KeHI/IC I9TUX uenel‘/i Ha ypOBHE OCHOBHOI'O 06HICI"O 06pa30BaH1/m obecreunBaeTcs PCUHICHUCM CJICAYIOIINX 3a/a4:

npuodpeTeHre 3HaHU 0 AUCKPETHOM CTPOCHHH BELIECTBA, O MEXaHUYECKHX, TEIUIOBbIX, ANEKTPUUECKIX, MATHUTHBIX U
KBaHTOBBIX SIBJICHUSX;

pUOOpPETEHUE YMEHUN OMICHIBATh U OOBICHATh (PU3MUYCCKHE SBJICHUS C UCIIOIB30BAHUCM MOyYCHHBIX 3HAHUN;
OCBOCHHE METOJOB PEIICHUS MPOCTSHITNX PacUETHBIX 3a]1a4 C HCIOJIb30BAHUEM (PU3MUCCKUX MOJICIICH, TBOPUECKUX U
MPAKTUKOOPUCHTUPOBAHHBIX 3a/1a4;

pa3BHUTHE YMEHUI HAOJIIOATh TIPUPOHBIC SIBICHUS U BBITIOIHATD OIIBITHI, 1A00PATOPHBIE paOOThI U SKCIIEPUMEHTAIIbHBIC
HCCJIEIOBAHMS C UCTIOIb30BAHHEM H3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE IPUEMOB paboTHI ¢ mHpOpMaIHeld GU3NIeCKOTo CoNep KaHus, BKIItOYas HHPOPMAITUIO O COBPEMEHHBIX
JOCTHXEHUSIX (PU3MKH; aHAITU3 ¥ KPUTHYECKOE OLIeHHBaHHe UH()OPMALIUH;

3HAKOMCTBO €O chepamu npohecCHOHATIBHOM ACSTEIbHOCTH, CBSI3aHHBIME C (PU3NKOM, U COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUAX PU3HICCKON HAYKH.



MECTO YYEBHOI'O TIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO ¢usnka sBiusercss 00s3aTENLHBIM MPEIMETOM HAa YPOBHE OCHOBHOTO
obmero obpaszoBanus. [[aHHas mporpamma mpeaycMaTpuBaeT H3ydeHHe (DU3MKM Ha 0a30BOM YpPOBHE B
00bEMe 238 1 3a Tpu rosa o0yyeHHs 1o 2 4 B HEZeNo B 7 ¥ § Kilaccax M 1o 3 4 B HeJlelto B 9 kiacce.

COJEP)KAHUE YYEBHOT' O IPEJIMETA

7 KIIACC

Pa3nes 1. ®usnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MIUpa

®duszuka — Hayka O MpUpoAe, u3ydaeT GU3NUECKUe SIBJICHUS: MEXaHUUECKHE, TEIJIOBbIE, DIIEKTPUUECKHE,
MarHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Odusndeckne BenuuuHbl. M3mepenue ¢usznueckux BenuuyuH. Pusmueckue npudopsl. [lorpemHocTts
U3MepeHuil. MexayHapoiHasi CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAYKU M3y4daloT NpUpoy. EcTecTBeHHOHAYUYHBINH METO/ MO3HAHMS:
HaOII0/IeHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBHIKEHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIOTE3,
o0BsicHeHue HaOIoAaeMoro siBjeHus. Onucanue GU3NYECKuX SIBICHUHN C IOMOIIBIO MOJETIEH.

JdeMoHcTpauuu

1. MexaHnueckue, TEeIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUSL.

2. ®usnueckre IpuOOpsI U MPOIEAYPa MPSMBIX H3MEPEHUN aHAIOTOBBIM M IU(PPOBBIM MTPUOOPOM.

JlaGopaTopHbie padoThI M ONBITHI

1. OnpeneneHne HEHbI JEICHUS [IKAIBl H3MEPUTEIHHOTO MpHUoopa.

2. 3mepenune pacCTOSHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeTA.

4. OnpeneneHue pasMepoB MaJbIX TEIl.

5. 3mepenue temneparypsl py MOMOIIHU KUJKOCTHOTO TEPMOMETPA U AATUUKA TEMIIEPATYPHI.

6. IlpoBeneHue wuccnenoBaHUs IO MPOBEPKE TMIOTE3bl: AAJBHOCTh IMOJETA IIApUKA, MYLIIEHHOIO
TOPU30HTAILHO, TeM O0JIbIIe, YeM OOJIbIIe BHICOTA TyCKa.

Pasnes 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUM BellleCTBA

CrtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE
BelecTBa. OIBIThL, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrxkenue yactull BemiecTBa. CBsI3b CKOPOCTH JIBXKEHUSI YAaCTUI[ C TeMmIepaTypoil. bpoyHoBckoe
nBuxkeHue, mud¢ysus. BzaumoaeiicTBre yacTull BeeCTBa: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHUE Tra3oB, KUAKOCTEH U TBEPABIX (KPUCTALIUYECKUX) TEJl.
B3auMocCBsA3p MeXKy CBOMCTBAMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHHM BOJBI. B3auMOCBSI3b MEXKIYy CBOWCTBAMHU BEIIECTB B
Pa3HBIX arperaTtHeIX COCTOSIHMSIX M KX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX
coctosiHUM BoJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUH BOJIBI.

JdemoHcTpauuu

1. HabGmronenue OpOYHOBCKOTO JIBUIKCHUSI.

2. Habmonenue muddy3un.

3. HabGmronenue siBiIeHUA, O0BSCHSIIONUXCS MPUTSDKEHUEM WIIH OTTAIKUBAHUEM YaCTHUIl BEIIECTB.

JlaGopaTtopHbie padoThI M ONBITHI

1. Ouenka quamerpa atoMa METOAOM PSIIOB (C UcTob3oBaHueM (hoTorpaduii).

2. OnbBITHI IO HAOIIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OnbITHI O OOHAPYKEHHUIO TEUCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeliCTBUN

Mexanuyeckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHOE ABMxkeHUE. CkopocTh. CpeaHsisi CKOPOCTh
[P HEPABHOMEPHOM JIB)KEHHMH. Pacd€r myTu v BpeMeHHU IBM>KEeHHs. PABHOMEpHOE M HEPABHOMEPHOE JIBU-
xenue. Ckopocts. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHHUH. Pacuér myTH 1 BpeMeHU JABUKECHUSL.

SBnenune nHepuuu. 3aKOH MHEpUUH. B3anuMoieiicTBrEe TN KaK MPUYUHA U3MEHEHUSI CKOPOCTH JBUKCHUS
Ten. Macca kak Mepa uHepTHocTH Tena. [InotHocTs BemecTBa. CBs3b IIIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B
equHNIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTHKa B3aumojeiicTBus Ten. Cuna ynpyroctd U 3akoH I'yka. M3amepenue cuisl C
MIOMOUIbIO TUHAMOMETpA. SIBIEHUE TATOTEHUs U cwia TsbkecTH. Cuna TskecTd Ha Apyrux miaHetax (MC).
Bec Tena. HesecomocTs. CrioxkeHne cuil, HAIpaBJIECHHbBIX MO OJHOU npsiMoii. PaBHoaeicTByromas cui. Cuia
TpeHMsl. TpeHHe CKOIbKEHUs U TpeHue nokod. Tpenue B npupoje u texuuke (MC).



JdemoHcTpauuu

1. HabmroneHue MeXaHU4eCKOTO IBKCHHUS Tela.

2. 3mepenune CKOpOCTH MPSIMOJIMHEUHOTO IBUKEHUS.

3. HabGmioieHue sIBJICHUS MHEPIIHH.

4. HabmroieHne u3MeHEHUs CKOPOCTH TIPU B3aUMOJICHCTBUU TE.

5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEI.

6. CnoxeHue CHJI, HalpaBJICHHBIX MO OJTHOM MPAMOI.

JlabopaTopHbie padoThI U ONBITHI

1. OrmpeneneHne  CKOPOCTH  PaBHOMEPHOTO  JBIDKEHHUS  (WIapuka B KUAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIA U T. T1.).

2. OnpeneneHue CpeTHe CKOPOCTH CKOTBKEHHS OpyCKa MIIH IIapyKa MO HAKJIIOHHOM TUIOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPIOTO TeENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHHs (IedopMaiuu) MpPYKUHBI OT IMPUIIOKEHHOU
CUJIBI.

5. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHJIBI TPEHHUs CKOJIBKEHHS OT Beca Tela M Xapakrepa
COIPUKACAIOLIUXCS TOBEPXHOCTEM.

Pasznea 4. /laBjienne TBEPABIX TeJl, )KHAKOCTEN U ra3oB

Hasnenue. CriocoObl YMEHBIIIEHUS W yBEIWYCHUS AaBiieHUs. [laBieHue raza. 3aBUCHUMOCTH JaBJICHHS
raza or o0béma, Temmeparypsl. llepenaua naBiaeHuss TBEPABIMHU TellaMH, KHJIKOCTSMU W razaMu. 3aKOH
[Mackans. [ITHeBMaTHUeCKHE MAlIMHBI. 3aBUCUMOCTD JIaBICHUS )KUJKOCTU OT IIyOuHBL. ['mapocraTuyeckuii
napajokc. Coobmaromuecs cocynbl. ['uapaBinueckue MeXaHU3MBI.

Atmocdepa 3emnu u atMocepHoe aaBineHue. [IpUunHbI CyIecTBOBaHUS BO3YIIHONW O00I0UKH 3eMIIH.
Onbit Toppuuemn. U3mepenne atmocdepHOTro AaBieHHUS. 3aBHCUMOCTh aTMOC(EpPHOTrO JaBICHHUS OT
BBICOTHI HaJl YpoBHEM Mopsi. [Ipubopsl 11 u3MepeHust atMochepHOro JaBiaeHuUs.

JleficTBHE KUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX TeJIO. BeITalkuBaromas (apXxuMeaoBa) cujia. 3akoH
Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdemoHcTpauuu

1. 3aBUCHMOCTD AaBJIEHUS I'a3a OT TEMIEPATYpPHI.

. [lepenada naBineHus )KUIKOCTBIO U Fa30M.

. Coobmarommuecs: cocypl.

. M'mpapaBnnueckuii mpecc.

. IlposiBnenue neiicTBust aTMOC(HEPHOTO AABICHHUS.

. 3aBUCHUMOCTh BBITJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPY>KEHHOM YacTH Teja U IUIOTHOCTHU KHUJIKOCTH.
. PaBeHCTBO BBITAJIKMBAIOUIEN CUJIBI BECY BBITECHEHHOM KUJKOCTH.

8. YcnoBue niaBaHus TEN: TUIABAaHUE WU MOTPYKEHHE TEJ B 3aBUCUMOCTH OT COOTHOLIEHUS IIJIOTHOCTEN
TeJa U KUJIKOCTH.

JlaGopaTopHbie padoThI M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa MOTPY>KEHHOH B KUAKOCTh YaCTH Tela.

2. OnpenerneHre BhITAIKMBAIOIIEH CHIIbI, JEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHUJIbI, NEUCTBYIOLIEH Ha TENO B KUIAKOCTH, OT MAacCChl
Tena.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTb BBITAJIKMBAIOIIECH CHJIbI, JCUCTBYIOIIEH Ha TEJNO B
KUAKOCTH, 0T 00BbEMA MOTPYKEHHOMN B )KUJIKOCTh YACTH TeJa U OT IJIOTHOCTH JKUKOCTH.

5. KoHCcTpyHnpoBaHue apeoMeTpa Wi KOHCTPYHMPOBAHUE JIOAKHU U ONPEIEIEHUE €€ TPY30I10AbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTB. JHEpPrUst

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: phIyar, 070K, HAKJIOHHAs MIIOCKOCTh. [IpaBuio paBHOBecus peiyara. [Ipumenenue
npaBUJia paBHOBECUS phluara K OJoKy. «3ojotoe mpaBmwio» MmexaHuku. KIIJ| mpocThix MexaHHU3MOB.
[TpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass sHeprusi. KuHeTmueckas M mNOTeHUMalbHast »Heprusi. [lpeBpamieHue oaHOro BHAA
MEXaHUYECKOW SHEPTUHU B IPyTroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.

JdeMoHcTpauuu

[IpuMepsl IPOCTBIX MEXAHU3MOB

JlabopaTopHbie padoThI U ONBITHI

NN RN



1. Omnpenenenue paOOTHI CHIBI TPEHHs] MPH PABHOMEPHOM JBMKEHMM Tejla IO TOPU30HTAIBHOM
MOBEPXHOCTH.

2. UccnenoBanue yCIIOBUI PaBHOBECHS phlyara.

3. Usmepenne KII/] HakIOHHO# MJIOCKOCTH.

4. 3yueHue 3aKOHA COXPAHEHUSI MEXAHUYECKOU SHEPTUH.

8 KIIACC

Paspnen 1. TenuioBble siBaeHust

Mopnenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUN BemlecTBa. Kpucrammueckue u amopgHbIe
tena. OOBSACHEHHE CBOWMCTB Tra3oB, JKUIKOCTEH W TBEPABIX TEJ HA OCHOBE MOJIOKEHUW MOJICKYJISIPHO--
KHUHETH4eCcKoU Teopuu. CMauynBaHue U KaWJUISIPHBIE IBJIEHUs. TemiIoBoe paclIupEeHNue U CKaTue.

Temneparypa. CBsi3b TeMIEPaTypbl CO CKOPOCTBHIO TEIIOBOTO JBUKEHUS YaCTULL.

Buytpennsis sHeprust CrmocoObl W3MEHEHHUsT BHYTPEHHEW HHEPrUM: TEIUIoNepeaadya W COBEPIICHHE
paboTel. Buasl Teronepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUCHHE.

KonuuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelIecTBa. TermmooOMeH W TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TemsoBoro OanaHca. [lnaBneHue M OTBepAECBaHHE KPHUCTAJUIMYECKUX BEIIECTB. Y elbHas
Teruota riasneHus. [lapooOpasoBanue u konaeHcamusa. Mcnapenue (MC). Kunenne. YaenbHast Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHHS OT aTMochepHOro naBieHus. BiaxxHocTs Bo3ayxa.

DHeprus TomMBa. Y IeJbHas TEII0Ta CTOPAHHUS.

[Tpunnumne! padotel TerwmoBbix Asurateneid. KI1J[ remmoBoro npurarens. TemmoBble JBUTATENH U 3alUTa
okpyxatomiet cpeasl (MC). 3akoH coxpaHeHHs U PeBpalleHNs YHEPTUu B TEIJI0BbIX npoueccax (MC).
Jlemoncmpayuu

1. HabGmronenue OpOYHOBCKOTO JIBUIKECHUS
. Habmonenue nuddy3umn
. Habmoienue siBieHn CMaYMBaHUsI U KAMAJUISIPHBIX SBICHUI
. Habnmoienue TemnoBoro paciypeHust Tes
. IaMeHeHune naBieHus ra3a npyu U3MEHEHUU 00bhEMa U HAarPEBAHUU WA OXJIKICHUN
. [IpaBuna u3mepeHus TeMneparypsl
. Bunp! Teruonepenaun
. OxnaxieHre npu COBEPIIEHUH padOThI

9. HarpeBanue nipu coBepIICHUH paOOTHI BHEITHUMH CHIIAMHU

10. CpaBHEHUE TEIITIOEMKOCTEN Pa3IMYHbBIX BEILIECTB

11. HabnroneHve KUMeHHs

12 .HaGnrogeHue moCTOSHCTBA TEMIIEPATYPHI MPH TUTABICHUN

13. Mopenu TenaoBbIX ABUTATENIEH
Jlabopamopmvie pabomoul u onvimol

1. OnbITHI MO OOHAPYKEHUIO ACUCTBUS CHJI MOJICKYJISIPHOTO TIPUTSKEHUS

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa

3. OnbITHI 1O HAOIOIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KHUIKOCTEH 1 TBEPABIX TEI

4. OmpenenceHue AaBJICHUs BO3AyXa B Oa/UTOHE IITPUIIA

5. OmbITBI, JEMOHCTPHUPYIONINE 3aBUCHMOCTh JIaBIICHUS BO3JyXa OT €ro o0héMa W HarpeBaHHUS WU
OXJIAXKACHUS

6. IlpoBepka TUIOTE3bl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA >XHIKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIiepaTyphl

7. HabmroieHre n3MEeHEHUs BHYTPEHHEH YHEPTUU Tella B Pe3ylibTaTe Teruionepeaayu U paboThl BHEIITHUX
cui

8. MccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOJHOM U TOpsSYeid BOJIBI

9. OrmpeneneHre KOMWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJAOH NpH TEIUIOOOMEHE C HarpeThiM
METaUIMYECKUM ITUIUHAPOM

10. Onpenenenune yaenbHON TEMIIOEMKOCTH BEUIECTBA

11. UccnenoBanue mpouecca UCIapeHust

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3/lyXa

13. Onpenenenue yaenbHON TEIJIOTHI TIABICHUS JIbA
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Pa3zoen 2. Dnexmpuueckue u macHumuvle s61eHUs.

Onextpuzauus Ten. [IBa poma aieKTpUYecKUX 3apsaoB. B3aumozeilcTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJAEWUCTBHS 3apsDKEHHBIX TEN OT BEIMYMHBI 3apsiioB U PACCTOSHUS
MEXAyY TeJIaMu).

Onektpuueckoe nosie. Hanpsk€HHOCTD anekTpudeckoro nois. [I[puHounm cyneprno3unuu 3JeKTPUYECKUX
noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »5rnexkTpuyeckux 3apsaioB. OJEMEHTapHbIM dyekTpuueckui  3apsn. CrpoeHue artoma.
[IpoBOAHMKY U AURJIEKTPUKHU. 3AKOH COXPAHEHHS SJIEKTPUUECKOT0 3apsija.

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA. MICTOUHMKHM MOCTOSIHHOTO TOKAa.
JleHicTBUSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMMHUYECKOE, MArHUTHOE). OJEKTPUYECKUM TOK B
JKUJKOCTSAX U ra3ax.

Onexrpuueckasg uenb. Cwia ToKa. OnekTpuueckoe HamnpspkeHue. CONpoTHBIEHHE NPOBOJHUKA.
VYenbHOE CONpPOTUBIICHUE BellecTBa. 3akoH Oma aiis yyactka uend. [locienoBartenbHoe M napaiesibHOe
COEIMHEHHUE TPOBOJHUKOB.

Paborta um wmomHOCTh 3nekTpuyeckoro Toka. 3akoH J[xoyns— JleHma. DnekTpuyeckue Ienud Hu
NOTPEOUTENH IEKTPUUECKOH 3Heprun B ObITy. KOopoTkoe 3aMbIKaHue.

[TocTostHHBIE MarHWTHl. B3aumojelcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE nose. MarHutHoe mose
3eMiIM M €ro 3HadeHue Ui KU3HU Ha 3emsie. OnmbIT Opcrena. MarHuTHOE 10JIe AJIEKTPUYECKOTO TOKA.
[IpumMeHeHne SIEKTPOMArHUTOB B TEXHHUKE. JleMCTBME MAarHUTHOTO IIOJISI HAa NPOBOJHUK C TOKOM.
DIEKTPOABUTATENb ITOCTOSIHHOTO TOKa. VIcoNb30BaHue 3JIEKTPOBUTATENCH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPAHCIOpPTE.

OnbiTel @apagnes. SIBneHue snekTpomMarHuTHOW wuHAYyKuuu. [lpaBuno Jlenma. JnexTporeHeparop.
CnocoObl TONTydeHHUS! BJIEKTPUUYECKON HHEPruu. DJIEKTPOCTAHIMM Ha BO30OHOBISEMBIX MCTOUYHHKAX
SHEPTUH.

Jlemoncmpayuu

1. DOnexrtpusanus ten
JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSKEHHBIX Tell
YCTpoUCTBO U IEUCTBUE DIIEKTPOCKOIA
DneKTpocTaTU4eCKas NHIYKLHS
3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsI0B
[IpoBOHMKYN W AUDIIEKTPUKHU
MoaenupoBaHHe CUIIOBBIX JUHUM 3JIEKTPUUECKOTO TOJIS
W cTouHMKH TOCTOSIHHOTO TOKa

9. JlelicTBUSA DIIEKTPUUECKOIO TOKA

10. DnexkTpudecKuid TOK B KUIKOCTH

11. I'a30BbIi1 pazpsag

12. I3MepeHue Cuiibl TOKa aMIIepMETPOM

13. MI3mepeHue aMeKTpUYECKOro HaIpsHDKEHHUS BOJIBTMETPOM

14. PeocTtaT u Mara3uH CONpOTUBIICHUI

15. BzaumopeiicTBrE MOCTOSIHHBIX MarHUTOB

16. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MTOJIOCOB MarHuTa

17. MoaenvupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB

18. OnsIT Opcrena

19. MarnuTHOE 1oJIe TOKAa. DJIEKTPOMArHuT

20. JleiicTBME€ MarHUTHOTO MOJIS1 HA MPOBOJIHUK C TOKOM

21 DnexTpoaBUraTeab NOCTOSHHOTO TOKa

22. VccnenoBaHue sIBICHUS JIEKTPOMArHUTHOW UHAYKIIUU

23. Onbitel @apages

24. 3aBUCUMOCTb HaINlPaBJICHHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro BO3HMKHOBEHUS

25. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKa
Jlabopamopmvie pabomoul u onwvimol

1. OnbIThI 10 HAOTIOACHUIO SNIEKTPU3AIIMYU TNl HHIYKIIUEH U MPU COMMPUKOCHOBEHU

2. HWccnenoBaHue NEMCTBHS JIEKTPUUECKOTO MOJISl HA MPOBOJHUKHU U JUAJIEKTPUKHU

3. COopka u mpoBepKa padOThI STEKTPHUECKOH IETH MOCTOSHHOTO TOKa

4. W3mepenue v peryJupoBaHUE CUJIbI TOKA
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5. U3mMmepeHue u peryanpoBaHUe HANPSKCHUS

6. HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HaIPSDKEHUS Ha PE3UCTOPE

7. OnbITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb AJIEKTPUYECKOTO COINPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUTHBI, [IJI0IAI1 ONEPEYHOT0 CEYEHHS U MaTepHralia

8. IIpoBepka mpaBuiia CI0KEHUS HAPSHKEHUM MPU MOCIIEI0BATEIFHOM COEIMHEHUH JIBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia sl CUIIBI TOKA MPU NapAJIIEIBHOM COEJUHEHNUN PE3UCTOPOB

10. Onpenenenue pabOThI SMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP

11. Onpenenenne MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYIIETO Yepe3 JTaMIIOUKY, OT HAMPSKEHUsSI HA HEl

13. Onpenenenune KIIJI narpeBaTens

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBHUS MTOCTOSIHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO TOJIsI TIOCTOSHHBIX MAarHUTOB IIPU UX 00bETUHEHUH U pa3esieHuN

16. UccnenoBanue NeMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnpIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUSL KaTYIIKH ¢ TOKOM M MarHuTa OT
CHJIBI TOKA U HAIIPABJICHUSI TOKA B KaTYIIKE

18. M3y4yeHue neicTBUS MAarHUTHOTO MOJI Ha MPOBOJIHUK C TOKOM

19. KonctpynpoBanue u u3ydeHUe pabOTHI 3JIEKTPOJBUTATEIS

20. U3mepenue KII] anexkTpoaBurareibHOM yCTAaHOBKH

21. OnbITel MO HCCIECIOBAHUIO SIBICHUS S3JEKTPOMArHUTHOW MHAYKIMH: HUCCJIEIOBAaHUE H3MEHEHU
3HAYEHHUs] Y HANPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 1. Mexann4eckue siBJICHUS

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
IBW)KEHUA. PaBHOMEpHOE mNpsSMOJMHENWHOE [BHXeHHe. HepaBHOMepHOE MNPAMOJUHEHHOE JBUKECHHE.
CpenHsisi © MTHOBEHHAs CKOPOCTH TeJla MPU HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE NpsiMoauHelHOe nBrkeHne. CBoOomHoe nagenue. OnbIThl [amumes.

PaBHOMepHOE aBWXKEHHE 1O OKpyx)HOCTH. Ilepwom u uactota oOpamenus. JluHeiHas u yrioBas
ckopocTH. LleHTpocTpeMHTENIbHOE YCKOPEHHUE.

IlepBbiit 3akoH Herorona. Bropoit 3akoH Herorona. Tperuii 3akon HeroroHa. IlpuHuun cynepnosunuu
CHII.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHHs: cujia TPEHHs CKOJBXEHMsSI, CHJIa TPEHMsI IOKOS, IpYyrue
BU/JIbI TPEHHUSL.

Cuna TSDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOAHOTO mMajaeHus. /IBWKeHHe IUIaHeT
Bokpyr Comuna (MC). [lepBast kocMuueckasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue wmarepualibHOM TOYKH. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecue TBEPAOrO Tela C
3aKpEIUIEHHOM OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynec Tena. M3meHenwe umnynbca. MMmynbc cuiibl. 3aKOH COXpaHEHMsI MMIIyjbca. PeakTUBHOE
newkenue (MC).

Mexannueckas paboTa U MOIIHOCTh. PaboTa cui TspkecTH, ynpyroctd, TpeHus: CBsi3b SHEPTUU U PaOOTHI
[ToTeHumanbHass SHEPrUs Tejla, MOAHIATOrO HaJ MOBEPXHOCTHIO 3eMild. [loTeHnmanpHas SHEpPrus CHkarou
npyxkunbl. Kunetnueckas sneprus. TeopeMa 0 KUHETHUECKOM SHEPTUU. 3aKOH COXPAHEHUS] MEXaHUYECKON
SHEPIUH.

JdeMoHcTpanuu

1. Habmionenne MexaHU4ecKoro JBMKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TeNl OTCUETA

2. CpaBHeHHMe MyTed M TPACKTOPHUM MIBMXKEHHUS OJHOTO M TOTO K€ Telda OTHOCHUTEIBHO DPa3HBIX Tel
oTcyéra

3. H3mMepeHue cKOpOCTH M YCKOPEHHUS MPSIMOJUHENHOTO TBUKEHUS

4. WccnenoBaHue MNPHU3HAKOB PABHOYCKOPEHHOTO IBHKCHUS

5. HabGmionenue ABMKEHHS TeNa IO OKPY>KHOCTH

6. HaGmiomeHne MexXaHMUYECKHX SBJICHUH, MPOUCXOASIUX B cucTeMme orcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBYKEHUH OTHOCHUTEIHHO KaOuHEeTa (PU3uKu

7. 3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChI TeJla U IEUCTBYIOLIEH HAa HETO CUJIbI

8. HabmiomeHue paBeHCTBA CHJI TIPY B3aUMOJICHCTBUU TeT

9. M3meHeHue Beca Teja P YCKOPEHHOM JIBUKEHUH



10.Ilepenava ummnynbca Npyu B3aMMOJACHCTBUM TEI

11.IIpeoOpa3zoBaHust SHEPTHU MTPU B3AUMOICHCTBUHN Tell

12.CoxpaHeHnre UMIyJibca Py HEYIPYroM B3auMOICHCTBUH

13.Coxpanenrie uMIyiIbca Ipu abCOMIOTHO YIIPYTOM B3aUMOJICHCTBUU

14.HaGnroneHne peakTHBHOTO JIBHKCHHSI

15.CoxpaneHre MEXaHU4YECKOM SHEPTUH IPU CBOOOHOM MaCHUN

16. CoxpaHeHrne MEXaHMYECKOW SHEPTUHU MPU IBUKEHUHU TEJIA MO JEUCTBUEM MTPY>KUHBI

JlabopaTopHbie padoThI U ONBITHI

1. KoHcTpyumpoBaHue TpakTa I pa3roHa M JAJBHEMIIEr0 PaBHOMEPHOTO ABMKEHUS ILIAPUKA WIH
TEJEKKH

2. OmpeneneHue CpemHEH CKOPOCTH CKOJBXEHUs OpycKa WM ABWKCHUS IMAapHKa IO HAKIOHHOU
IJIOCKOCTH

3. Omnpenenenne yCKOpeHUs Teaa IPpU PaBHOYCKOPEHHOM JIBHKEHHMH 110 HAKJIIOHHOM MIOCKOCTH

4. HccnenoBaHMe 3aBUCUMOCTH IYTH OT BPEMEHM IPH PaBHOYCKOPEHHOM IBM)KCHUHU 0€3 HadyaJbHOMN
CKOPOCTH

5. TlpoBepka THIOTE3bI: €CIM INPU PABHOYCKOPEHHOM JBIXEHHU 0€3 HayaJbHOW CKOPOCTU IYTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOLIUE IPOMEKYTKH BPEMEHH OJUHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JTaBJICHUS

7. Onpenenenne K03PPUIUEHTA TPEHUS CKOJBKCHUS

8. Omnpenenenue kECTKOCTH MPYKUHBI

9. Ompenenenne paOOTHl CHUIIBI TPEHUS MPU PABHOMEPHOM JBI)KEHHM Tejla IO TOPU30HTAIBLHOM
MIOBEPXHOCTHU

10.0Onpenenenre pabOThl CHIIBI YIPYTrOoCTU MPHU MOABEME Ipy3a C UCHOJIB30BAHUEM HEMOABUKHOTO U
MOJIBIYKHOTO OJIOKOB

11.13y4yeHue 3akOHA COXPAHEHUS SHEPTUU
Paszoen 2. Mexanuueckue konebanus u 0aHbwl

KonebarenbHoe asmxkenue. OCHOBHbIE XapaKTEPUCTUKH KOJI€OaHMI: MEpHOJ, 4acTOTa, aMIUIUTYZA.
MaremaTnueckuii U TpPYKUHHBIA MasTHUKH. [IpeBpallieHue SHEpPruM NpU KosieOaTeabHOM JIBHKCHUU.
3aryxatomue Konebanus. BreiHykneHHble KosieOaHus. Pe3onanc. Mexanuueckne BojiHBL. (CBoOHCTBa
MeXxaHU4YecKux BoJH. IIpo nosbpHBIE U nonepeuHbie BOJIHBL. [[JIMHA BOIHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
MexaHu4eckre BOJTHBI B TBEPOM Tele, ceiicMuueckue BosHbI (MC).

3BykK. I'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

JdemoHcTpauuu

1. HabGmronenue koneOaHMii TeN MO IeHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. Habmonenue konebaHuii Tpy3a Ha HUTH U HA TIPYKUHE

3. HaGmoieHue BBIHYKJICHHBIX KOJI€OaHUN U pe30HaHca

4. PacripocTpaHeHue MpOJOJIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIIH)

5. HaGmoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI

6. AKyCTUYECKHI pe30HAHC

JlabopaTopHbie padoThI U ONBITHI

1. OnpeneneHune 9acTOThl U epruoaa KoJieOaHW MaTeMaTHYeCKOT0 MasiTHUKA

2. OnpezaeneHye 4acTOTH U TIeproJa KoiaeOaHuid IPyKHHHOTO MasiTHUKA

3. UccrnenoBanue 3aBUCMMOCTH NIeproia KoJeOaHU MOBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH

4. NccnenoBaHue 3aBUCUMOCTH NEPHOAA KoJIeOaHUH PY>KUHHOTO MasiTHUKA OT MacChl rpy3a

5. [IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJeOaHHil Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a

6. OmBITHI, IEMOHCTPUPYIOLIME 3aBUCHMOCTh TepHoJa KOJIOaHWH MPYKHUHHOTO MasTHUKA OT MaccChl
rpy3a 1 )KECTKOCTH MPY>KUHBI

7. 3mMepeHne yCKOpeHHUs: CBOOOIHOTO MaCHHS
Paszoen 3. Dnexmpomacnumnoe none u 31eKmpoMacHUmMHble GOJIHbL

DNEeKTPOMarHuTHOE TOJje. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBoicTBa 31eKTpoMarHUTHbIX BOJiH Illkana
3JIEKTPOMArHUTHBIX BOJIH. VICIIOIB30BAHNE 3JIEKTPOMArHUTHBIX BOJIH JIJIS1 COTOBOM CBS3H.

DnexTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BolnHOBbIE cBOlCTBa CBETA.

JdemoHcTpauuu

1. CBoiicTBa 3JIE€KTPOMArHUTHBIX BOJH

2. BoyiHOBBIE CBOMCTBA CBETA



JlaGopaTopHbie padoThI M ONBITHI

1. I3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOIIBbI0O MOOMIIBHOTO TenedoHa
Paszoen 4. Ceemosvie a6nenus

JlyueBas Moznens cBera. Mcrounuku ceta. [Ipsmonnnelinoe pactipocTpaHeHre ceera. 3atMeHust CosHua
u Jlynsl. Otpaxkenue cBeta. [1nockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.

IIpenomnienne cBera. 3akoH IpelomiieHus cBera. IlomHOE BHYTpPEHHEE OTpaKEHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox nyueit B munH3e. OnTuyeckas cucrema ¢oroanmapara, MUKpockona u teneckona (MC). I'ma3
KAK ONTHYECKask CUCTEMA. bIM30pyKOCTh U TaTbHO30PKOCTb.

Paznoxenue Gemoro cera B cnekTp. OnbiThl HeloToHa. CloxeHne CHeKTpalbHBIX 1[BETOB. Jlucnepcus
CBETa.

JdeMoHcTpanuu

1. TlpssMmonuHENHHOE pacpOCTPaHEHHE CBETA.
OTtpaxxeHue cBeTa.
[Toyuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue ceera.
ONTHYECKUN CBETOBOJI.
Xon tyueit B cobuparoleit TuH3e.
XoJ Ty4deil B pacCEUBAIOIEH JIMH3E.
[Momyuenne n300pakeHH ¢ TOMOIIBIO JINH3.

9. Ilpunnun nevictBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10.Mopensb rnasa.

11.Pa3nosxenue 6enoro cBeTa B CIEKT).

12.ITomydenue Gesoro cBera MpH CIOKEHUN CBETA PAa3HbIX I[BETOB.

JlaGopaTopHbie padoThI M ONBITHI

1. MccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOTI'O JIy4a OT YIJIa MaJCHHUs.

2. U3y4yeHne xapakTepuCTHK U300pakeHUsI IpeIMeTa B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCUMOCTH yIJla IIPEJIOMIIEHHS CBETOBOTO Jy4ya OT yIVIa MAaJEHUs Ha TpaHMIE
«BO3IyX—CTEKIJIO».

4. [Mony4eHne n300paxeHH ¢ TOMOIIBIO COOUPAOIIEH JIMH3BI

5. Onpenenennie GOKYCHOTO pacCTOSTHUS U ONTUYECKON CHIIBI CO OMparomiel TUH3HI.

6. OTBITHI TTO PA3IOKEHUIO OETIOTO CBETA B CHEKTP.

7. OnBITHI IO BOCIIPUATHUIO I[BETA MPEIMETOB MTPH UX HAOIIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI.
Pa3zoen 5. Keanmoeguvle sa6nenus

OmneiTel Pezepdopaa u mnanerapras mozaenb atoma. Mognens aroma bopa. Mcmyckanue u morsiomieHne
cBera aromoM. KBaHThI. JIMHeUaTbie CIEKTPHI.

PannoaktuBHOCTE. Anb(a, 6eta u rammaumsnydenus. CTpoeHue aTomMHoro szapa. HykimoHHas momaensb
aTOMHOTO sapa. M30Tonsl.

PannoaktusHeie npeBpanienus. [lepron nomypacnaaa aTOMHBIX siep.

SAnepHble peakuu. 3aKOHbI COXPaHEHUs 3aps10BOI0 U MacCOBOTO UMCEN. DHEPIHsl CBA3HM aTOMHBIX SAEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounuku sueprun Conrna u 38631 (MC).

SAnepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3JIy4yeHUI Ha kuBble opraHnuzMsl (MC).

JdemoHcTpauuu

1. CnekTpbl U31y4€HHUs U MOTJIOMICHHUSI.

2. CexTphl pa3IuyHbIX ra30B.

3. Cnektp BoAoOpoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOUTNX U3TY4ECHHI.

6. Perncrpanus n3nydeHuss IpUpOAHbIX MUHEPAJIOB U MTPOAYK TOB.

JlabopaTopHbie padoThI U ONBITHI

1. HabGmroeHre CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPIHU YaCTHUIIBI 10 TOP MO3HOMY IyTH (110 hoTorpadusim).

3. U3mepenue paanoakTUBHOTO GoHa.
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Tlosmopumenvro-o600warowuti Mooyisb

[ToBTOpUTENIEHO-0000IIAIONTNI MOAYIIb IPEIHA3HAUECH ISl CUCTEMATU3aLUU U 0000IIEHHS TPEIMETHOTO

COJICpKaHUS U OTBITA NEATEIHLHOCTH, MMPHOOPETEHHOTO TPH M3YyYSHHH BCETro Kypca (U3WKH, a TaKkKe IS
noAroToBku K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHy Mo (U3MKe A1 00y4JaromuXxcsl, BEBIOPABIIMX 3TOT
y4eOHBIN TIPEMET.

IIpy u3ydeHUH NAHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BHUIBI IEATEIBHOCTH, HA OCHOBE

KOTOPBIX o0OecrieunBaeTcs AOCTMIXKCHUC TMPEAMCTHBIX MW MECTAIIPEAMCTHBIX INNIAHUPYEMBIX PE3YyJIbTAaTOB
06yquI/1;1, (bOpMI/IpyeTCSI CCTCCTBCHHO-HAY4YHasA I'paMOTHOCTh: OCBOCHHC HAYYHBIX MCTONOB UCCJICIOBAaHUS
SIBIICHHUI npupoasl W TCEXHUKH, OBJIAJCHHUC YMCHUAMU 00BACHATH Q)HSI/I‘ICCKI/IG SABJICHUA, TPUMCHAA
MOJTYYCHHBIC 3HAHUA, pCIIATh 3a/la4l, B TOM YHUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHLIC.

[TpuHIMNIIHATBEHO AESITEeILHOCTHBIN XapakTep HaHHOTO pa3jieia peaausyercs 3a CU€T TOro, UTO y4alluecs

BBITIOJHAIOT 3aaH, B KOTOPBIX UM MMPCAJIaAracTcs:

HAa OCHOBE IIOJIYUEHHBIX 3HAHMH pacro3HaBaTh M HAyYHO OOBSACHATH (U3MUECKHE SIBICHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHOM )KU3HH;

UCIIOJIb30BaTh HAay4dHble METOJbl HCCIEAOBaHUS (PU3MYECKUX SIBJICHUN, B TOM YMCIE AJI MPOBEPKH
TUIIOTE3 U NOJIYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HaydyHble OCHOBBI HambOojee BaKHBIX JOCTHUKEHHH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MPAKTUYECKOT0 MCIOJIb30BAHUS PA3JIUYHBIX MCTOYHUKOB SHEPIrHUM HAa OCHOBE 3aKOHA IMPEBPALLICHUS U
COXpAHEHHUs BCEX N3BECTHBIX BUJIOB SHEPIHH.

Kaxxmas w3 Tem HmaHHOTO paszfelia BKIIOYAET SKCIEPUMEHTAIBHOE HCCIIeIOBaHHE O0O0OIIA0NIeTo

xapakrepa. Pa3gen 3aBepiiaercs mpoBeICHHEM TUAarHOCTHYECKOW U OIIEHOYHOM pabOTHI 32 KypC OCHOBHOM
IIKOJIBI.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

N3yuenne ydebHoro mnpemmera «Du3uka» Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS JOHKHO

obecrneunBaTh JOCTH)KCHHUE CIEAYIONUX JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yNbTaToB.
JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe éocnumanue:

MPOSIBIICHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOM (pU3MUecKoi HayKH;
LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX (PU3IUKOB.

I'pasicoanckoe u dyxo6Ho-Hpascmeennoe 60cnumanue:

TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXIEHHU OOIIECTBEHHO-3HAUMMBIX U ATHUYECKUX MpoOieMm,
CBSI3aHHBIX C IPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUHN (PU3UKH;

OCO3HaHHE BaKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO.

Icmemuueckoe 6ochumanue:

BOCIPUATHE 3CTETUYECKUX KauecTB (PU3MYEecKOW HayKu: €€ TapMOHHUYHOTO IOCTPOEHHUS, CTPOTrOCTH,
TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

OCO3HaHUE [IEHHOCTU (PU3UYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI PA3BUTHS
TEXHOJIOTHI, BAXKHEHIIEH COCTaBIAIOIIEN KYJIbTYPHI;

pa3BUTHE HAYYHOU JTFO003HATETFHOCTH, HHTEPECA K HCCIIEI0BATEbCKOM e TEIILHOCTH.

Dopmuposanue Kyaomypol 300p068ba U IMOUUOHATLHO20 OJ1AZONOAYHUA:

OCO3HaHHE IIEHHOCTH 0€30MacHOro o0pasza *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BaXKHOCTH
npaBwyl OE30MacHOTO TOBEACHHUS Ha TPAHCIOPTE, HA JIOPOrax, C OJJIEKTPUYECKUM U TEIIOBBIM
000pyIOBAaHUEM B IOMAIIHHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTh HaBblKa peIeKCuu, MPU3HAHKWE CBOETO MpaBa Ha OIMIMOKY M TAaKOro K€ IpaBa Y
JPYroro 4eaoBeKa.

Tpyooeoe socnumanue:

AKTUBHOE Yy4YacTHUE B pPELICHUU MPAKTUYECKUX 3a1ay (B paMKaxX CEMbH, WIKOJIBI, TOpOJAa, Kpas)
TEXHOJIOTUYECKON U COLMATbHON HaMpaBIE€HHOCTH, TPEOYIOUINX B TOM YHUCIIE U (PU3UUECKUX 3HAHUI;
HMHTEPEC K MPAKTHUECKOMY HW3YYCHHIO Mpodeccuii, CBI3aHHBIX C (PUIUKOH.

JKonozuueckoe eocnumanue:

OpHUEHTAIMs Ha MpUMEeHEeHHEe (U3MYECKUX 3HAHUM JUIs penieHus 3a/1ad B 00JIacTU OKpYy)Karollel cpelibl,
IJIAHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUMN JUIsl OKPY>KArOIIeN Cpeibl;
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e OCO3HaHHE IIOOATBFHOTO XapaKTepa SKOJOTHYECKHX MpOOJieM U IMyTel UX pelieHuUs .
Aoanmayusa o0yuarouie2oca K U3MEHAIOUWUMCA YCI06UAM COYUANLHOU U RPUPOOHOTL CPedbl:

e TMOTPeOHOCTH BO B3aUMOJICHCTBUU MIPU BBIIOJHEHUH MCCIEJOBAHUNA U MPOEKTOB (pU3MUecKOi
HAIMPaBIEHHOCTH, OTKPHITOCTh OIBITY ¥ 3HAHUSM JIPYTHX;

e TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeATEIbHOCTh;

e MOTPeOHOCTH B POPMHUPOBAHUH HOBHIX 3HAHUM, B TOM YHCIe (OPMYIUPOBATH UIEH, TOHSITHS, THIIOTE3bI
0 (usmyeckux 0OBEKTaX W SBIICHUSAX;

e OCO3HaHHE JePHUINUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

e IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETEHUHN HOBBIX (PU3HUECKUX 3HAHUM;

e CTpPEMJICHHE aHAIM3UPOBATH U BBISBISATH B3AMMOCBS3H MPUPOJIBI, OOMIECTBA U SKOHOMUKH, B TOM YHCIIE C
UCIOJIb30BaHNUEM (DU3UYECKUX 3HAHUM;

e OIEHKA CBOMX JCWCTBUU C Y4ETOM BIHUSHUS HA OKPYXKAIOMIYI0O CPEIy, BO3MOXKHBIX TJI0OATBHBIX
OCJIEICTBUI.

METANPEIMETHBIE PE3YJIbTATHI
YHuBepcaibHblIe O3HABATEIbHbIE 1eHCTBUA
basoBble Jiornyeckue AecTBUA:

e  BBIABIIAITH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIMY, OCHOBAHUS IJIs1 00OOIICHNS i CPAaBHEHHUS;

e BBIABISITh 3aKOHOMEPHOCTH M MPOTHBOPEUMS B paccMaTpuUBaeMbIX (paKTaxX, JaHHBIX U HaOIIOJCHUSX,
OTHOCSIIIUXCS K (PU3HUYECKUM SIBIICHUSIM;

e  BBIABIISATh NMPUUYMHHO-CJIEICTBEHHBIE CBA3M MPU U3Y4YEeHUU (PU3MUECKUX SIBICHUN W MPOIIECCOB; JeNaTh
BBIBOJIBI C WCIOJB30BAaHUEM JCIYKTUBHBIX M HHIYKTHUBHBIX YMO3AKITIOUYCHHUW, BBIABUTATH THUIIOTE3BI O
B3aMMOCBS3SIX (PU3NUECKUX BEIHMYMH;

e CaMOCTOAITENILHO BBIOMpaTh cnoco0 pemieHust ydeOHOW (u3nMdeckoi 3amaun (CpaBHEHHME HECKOJIBKUX
BapHAHTOB pEIICHUs, BBHIOOpP Hauboiee TMOAXOASIIEr0 € YYETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarejaLCcKue AeiicTBUA:

e HCIIONH30BATh BOMPOCHI KaK UCCIICIOBATEILCKUN HHCTPYMEHT MTO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIOXHBIA (DU3MUECKUN SKCIIEPUMEHT,
HeOoJIbIII0e HCCIeI0BaHNE (PU3MUECKOTO SIBJICHHUS;

e OLIEHUBATh Ha MPUMEHUMOCThH U JOCTOBEPHOCTh MH(POPMAIUIO, MOJYYEHHYIO B XOJI€ UCCIIEeI0BaHUS WIN
IKCIIEPUMEHTA;

e  CaMOCTOATENHbHO (hopMynHpoBaTh 000OIIEHNUS U BBHIBOABI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
OTIBITA, UCCIICIOBAHMUS;

e TPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3NYECKUX IPOLECCOB, a TaKXKE BbLABUIATh
MIPEIIOJIOKEHHS 00 WX PA3BUTHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

e TMPUMEHATH PA3UYHBIE METOJbI, HHCTPYMEHTHI M 3alpoChl MPH TMOWCKE U oTOope MHpopMammu wiu
JAHHBIX ¢ YIETOM TIPEIIOKCHHOM yaeOHON (hU3UIEeCcKOi 3a1a4H;

e AHANU3UPOBATh, CUCTEMATH3UPOBATH U HHTEPIPETUPOBATh MH(DOPMAIMIO Pa3TUYHBIX BUAOB U (HopM
MIpe/ICTaBICHMUS;

e CaMOCTOATEIHHO BBIOMPATH ONTUMAIBHYIO (OpPMYy NPEACTABICHUS WHPOPMAIMN U WILUTIOCTPUPOBATH
peliaeMble 3a/1a4u HECJIOKHBIMHU CXeMaMU, TuarpaMMaMu, HHOU TpaduKoi 1 X KOMOUHALIUSMHU.
YHuBepcajibHble KOMMYHUKATUBHBIE JIeiiCTBHSA
OO0uenne:

e B X0z€ 00CyXIeHHs y4eOHOro Marepuana, pe3yabTaToB JaOOpaTOpHBIX pabOT M MPOEKTOB 33/1aBaTh
BOIPOCHI 10 CYIIECTBY OOCYKJaeMOW TE€Mbl U BBICKA3bIBAaTh UJEH, HAICJICHHbIE Ha pELICHHE 3a/1ayd U
noJiepKaHue O6JIaroKenaTeIbHOCTH OOIICHNUS;

e COIOCTAaBIISITH CBOU CYXKIEHUS C CYKICHHUSIMHU JIPYTUX YYaCTHUKOB JIuajora, 0OHapy»XuBaTh pazinyue u
CXOJCTBO ITO3UIIHIL;

e BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

e MmMyONWYHO TPEICTABISITH  PE3YNbTAThl  BBIIOJHEHHOTO  (PH3MYECKOrO  OmbITa  (IKCIEPUMEHTA,
HCCTIEIOBAHMS, TIPOEKTA).

CoBMecTHas1 1eSITeJILHOCTD (COTPYIHUYECTBO):
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MOHMMAaTh W KCHOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W HMHIMBUIYaJbHOW pabOThl MpU pEUICHUH
KOHKpETHOU (hU3HUECKOi mpoOIeMBL;

MPUHUMATh II€JI1 COBMECTHOM JESITeNbHOCTH, OPraHU3O0BbIBaTH JEHCTBUS MO €€ JIOCTHXKEHUIO:
pacmpenenarts poyid, OOCYXKIaTh MPOIECCHl U PEe3yNbTaThl COBMECTHON paboThl; 0000maTh MHEHHS
HECKOIBKUX JIFOICH;

BBHITIONHATh CBOIO 4acTh padOThI, OCTUTash KAaYeCTBEHHOTO pe3ysibTaTra IO CBOEMY HAIpPABICHUIO H
KOOPJMHUPYS CBOU JACHCTBUS C JPYTUMHU WIEHAMU KOMaH/IbI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa B OOMMH MNPOAYKT TIO KPUTEPUSM, CAMOCTOSTEIBHO
c(hOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

YHuBepcaibHbIe peryassTHBHbIC 1eCTBUSA

Camoopranuszaums:

BBISIBJISITH MPOOJEMBl B JKU3HEHHBIX M YYEOHBIX CHTYAIMSIX, TPEOYIOIUX ISl pelieHus (U3NUECKUX
3HAHUH;

OPUEHTHUPOBATHCS B PA3IMUHBIX MOAXOAX MPUHATHUS pelieHUu (MHAUBUAYyalIbHOE, TIPUHSATUE PEICHUS B
TpyIIe, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENTLHO COCTABJIATH AJITOPUTM pelieHus] (U3MYEecKoW 3aJadd WIM IUTAHA HWCCICIOBAHHS C
y4€TOM HMMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh IpejJiaraeMble
BAPUAHTHI PELLICHUN;

Jenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CamokoHTpOJIb (pediexcusi):

JaBaTh a/IeKBaTHYIO OLICHKY CUTYallU U IpeJyiaraTh IJiaH e€ H3MEeHECHHUS,

OOBSICHSTh, TPHYUHBI JIOCTIDKEHUS (HEHOCTHIKECHHUS) pe3yJlbTaTOB JAEATEIbHOCTH, IaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBHI B ACSITEIHLHOCTD (B TOM YHCJIE B XOJ BBIMOJTHEHUS (PU3UIECKOTO HCCIICIOBAHUS WITH
MIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBLIMXCA CHUTYyallMd, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HMKIIUX TPYAHOCTEH;

OLICHHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

IMOUMOHATbHBIN HHTEJJIEKT:

CTaBUTH ce€0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CIOopa WU JAUC KYCCHHM Ha Hay4HYIO TeMy, TOHHUMATh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO.

IIpunsTHe ceds1 M APYrUX:

MPHU3HABATh CBOE MPAaBO HA OIMUOKY MPU pelieHnH GU3NIECKUX 3a7a4 WK B YTBEPXKICHUSAX HA HAyYHBIC
TEMBI U TaKO€ K€ MPaBo APYroro.

INPEJIMETHBIE PE3YJIBTATbBI
7 KJIACC

[IpenmeTHbIie pe3yibTaThl HA 0a30BOM YPOBHE TOJIKHBI OTpaxaTb C(HOPMHUPOBAHHOCTH Yy OOYYaIOLIUXCS

YMEHHIA:

UCTOJIb30BAaTh MOHATHUS: (U3NYECKHE U XMUMHUYECKHE SBICHHS, HaONIOJCHHE, HSKCIEPUMEHT, MOJEIb,
TUIOTE3a; €IUHUIBI PU3NYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BelecTBa (TBEpIOE,
KHJIKOE, ra3000pa3Hoe); MEXaHUUECKOe JBHKCHUE (pPaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE),
TPaeKTOpHs, paBHOJEHCTBYIOmAss cwi, jAchopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IbI;

pasznuuath aBieHus (AudQysus; TemnoBoe IBMKEHHE YacTHI] BEIIECTBA; PAaBHOMEPHOE JIBH)KEHUE;
HEPaBHOMEPHOE JIBHKCHUE; UHEPLU; B3aUMOJEHCTBHUE TEJI; PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOU
OCbI0O BpallleHUs; Iepefaya HaBieHHUs TBEPABIMH TellaMH, KHJIKOCTAMU U TrazaMmu; aTtMocgepHoe
JaBlieHHUE; IUIABaHUE TeJ; TPEBPALICHUS MEXaHHMYECKOW HHEpruu) IO OMHCAHUIO UX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3MUEcKOe SBJICHHUE;

pacro3HaBaTh TPOSBICHUE W3YYEHHBIX (HU3MYECKUX SIBICHHNA B OKPYKAIOIIEM MHpE, B TOM YHUCIIE
(buznyeckue sIBICHUS B IPUPOJIE: IPUMEPDI IBIKEHUS C PA3IUYHBIMU CKOPOCTSIMH B KMBOW M HEXHUBOU
IpUPOJE; ACHCTBUE CUJIBI TPEHUS B MPHPOJE U TEXHHUKE; BIMSHUE aTMOC(HEPHOTO NABJICHUS HA KUBOMH
OpraHu3M; IUIaBaHWE PBIO; pblYard B TeJie YeJOBEeKa; MPHU 3TOM IMEPEBOJUTH MPAKTHUECKYIO 3a/adyy B
y4eOHYI0, BBIICTISTh CYIIECTBEHHBIEC CBOMCTBA/TIPU3HAKHN (PHU3UIECKIX SBICHUIA;

OIHCHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3NYECKHE SIBICHUS, UCIIONb3Ys (pU3NUecKre BeIMYUHbI (Macca,
00bEM, IUIOTHOCTH BEUIECTBA, BpEMs, IYTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYrOCTH, CHJIa
TSKECTH, BeC Tejla, Cuila TPEeHMs, AaBieHue (TBEPAOro Telna, KUAKOCTH, Ta3a), BHITAJIKUBAIOLIAS CHIIA,
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MeXaHu4eckas paboTa, MOILIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(Q(QUIMEHT IMOJIE3HOro AeUCTBUS
MEXaHU3MOB, KHHETUYECKas U MOTCHUUAIbHAS SHEPTHUs); IPU OMHMCAHUM MPABUWIBHO TPAKTOBATH (hU3HU-
YECKUH CMBICI UCIOJIb3YEMbIX BEIWYHMH, UX 0003HAUYEHUS M €IUHMLBI (PU3MUECKUX BEIMYUH, HAXOIUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEIMYHHY C IPYTMMHU BEJITUYWHAMH, CTPOUTH I'paduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SBICHUS U MPOLECCH], HCIIONB3Ys MpaBUa CIOKEHHUS CHII
(Bmonmp omHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmesa, MPaBHJIO paBHOBECHS pblyara
(6;10Ka), «30510TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHMYECKOW SHEPrHH; NMPH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MaTeMaTUYECKOE BhIPAKEHHE;

OOBSICHATh (PU3NYECKUE SBICHUS, TMPOLECCHl M CBOWCTBA TEJd, B TOM YHUCIIC M B KOHTEKCTE CHTYyallui
IIPAaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BbIIBIATh NPUYMHHO-CIEJICTBEHHBIE CBSI3H, CTPOUTh
00BbsICHEeHUE U3 1—2 JOTHYECKUX IAroB ¢ OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3NYECKUX SBICHUH,
(bU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTh pacuy€THble 3amayd B 1—2 JEHCTBHS, MCIOJB3YS 3aKOHBI M (OPMYJBI, CBS3BIBAIOIINE
(bu3nyeckre BeIMYMHbBI: HA OCHOBE aHAJIM3a YCIOBUS 3ajauy 3alMChIBaTh KPATKOE YCIOBHE, IIOJCTABIAT
¢usnueckue BeMUUYMHBI B (OPMYNIBI U TPOBOAMTH pPACUYETHl, HAXOAUTH CIPABOYHBIC JIaHHBIE,
HE0O0XOANUMBIE AJIS pEIIeHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh MTOJIyY€HHON (PU3MUECKON BETHMUUHBI;
pacro3HaBaTh NMpoO0JIeMbl, KOTOPbIE MOKHO PEIIUTHh MPH MOMOMIM (PU3UYECKHX METOAOB; B ONMCAHUU
UCCIIEIOBAaHMsl BBIICJIATh MPOBEPSIEMOE IMPEINOIOKEHHE (TUIOTE3Y), pPa3indaTh MU HUHTEPIPETHUPOBATH
MIOJTyYECHHBIH pe3ysbTaT, HAXOJUTh OIIMOKH B XOJI€ OIIBITA, JIEIaTh BBIBOJBI 110 €T0 PE3yJbTaTaM;
IPOBOJUTH OMNBITHI 10 HAOMIOACHHIO (GU3NYECKUX SABICHUH WIM (U3MYECKMX CBOMCTB Tell:
(bopMyIMpOBaTh MPOBEPSEMbIE MPEANOTI0KEHUS, COOUPaTh YCTAHOBKY M3 IMPEIIOKEHHOTO 000pyAOBa-
HUSI, 3alIUCBIBATh XOJ1 OIbITA U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATE TPSIMbIE U3MEPEHHsI PAcCTOSHUS, BPEMEHH, MacChl Tesa, 00b&Ma, CHIIBI U TeMIIEPaTyphl C
UCIOJIb30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB; 3alMCBHIBATh MOKa3aHUS NMPHOOPOB € y4ETOM
3aJJaHHO} a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

IIPOBOJUTh UCCIIEOBAHUE 3aBUCUMOCTH OAHOM (hPM3MUYECKON BEJIMYMHBI OT APYrod C HUCIOIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JIBMIKYILETOCS Tejla OT BPEMEHH IBM)KCHUS Tela;
CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHJIbI
TPEHUS OT IUIOIIAAN COTIPUKOCHOBEHHUS TEIl; CHIIBI YIIPYTOCTH OT YAJUHEHUS MPY>KUHBI; BHITAJIKMBAIOIIEH
CHJIBI OT 00bEMa NOrPYKEHHON YacTH Tejla ¥ OT IVIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH
Tena, OT TIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0; YCIOBUHN TUIaBaHUs TEJ, YCIOBUN PaBHOBECHS pblyara u
0JIOKOB); y4acCTBOBaTh B IUTAHMPOBAHMH y4E€OHOTO HCCJICIOBaHMs, COOMPATh YCTAHOBKY W BBITOJHATH
U3MEpEHUs, CIeAys MpeUIOKeHHOMY IUIaHy, (PUKCHpOBAaTh pe3yJbTaThl IOJYYEHHOW 3aBHCHUMOCTH
(Gu3n4ecKUX BEJIMYMH B BHJIE IPEUIOKEHHBIX TaOJIUI] U I'paHKOB, JeJaTh BBIBOJABI IO pe3yibTaTaM
UCCIICIOBaHMS;

IIPOBOJIUTh KOCBEHHBIE MU3MEPEHUsI (PM3UUECKUX BEIMYMH (IUIOTHOCTH BELIECTBA JKUAKOCTH U TBEPIOIO
TeNa; Cuja TPEHUS CKOJNBXKEHHs;, MaBJICHHE BO3/yXa; BBITAJKMBAIOUIAas CHIIA, JCHCTBYyIOIAs Ha
HOTPYXEHHOE B JKUAKOCTh TeNO; KOI(P(UIMEHT MOJIE3HOTO AEHCTBHS MPOCTBIX MEXAHU3MOB), CIEAYS
NPEUI0KEHHONW MHCTPYKIMHU: MIPH BBHIIOJHEHUN W3MEPEHUH COOMpPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIIATh 3HAYEHUE HCKOMOM BEJIMYHHBI,

co0Jro1aTh MpaBuiIa TEXHUKU O€30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pYyI0BAHUEM;

yKa3bIBaTh NPUHIMIbI I€HCTBUSA NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, JUHAMOMETD,
cooOuraronmecs cocybl, 6apoMeTp, pbluar, HOJBMKHBIM U HETIOABWKHBIN 00K, HAKJIIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh MPUHLUIBI ACHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMICTB C ONOPOMl Ha
UX OmnucaHus (B TOM 4YHCIIE: MOJIIMITHUKH, YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEP, MOPLIHEBOI HACOC, apeoMeTp), UCMONb3ys 3HAHHUA O CBOMCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOqUMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOANUTH IPUMEPHI / HAXOAUTh UH(OPMALIMIO O IPUMEpaX NPAKTUYECKOTO UCIIOIb30BaHUs (PU3NIECKUX
3HAaHUI B TOBCEIHEBHOW KM3HU Uil oOecreyeHHs Oe30MacHOCTH NMpH oOpalleHHuH ¢ mpubopamMu U
TEXHUYECKMMHU YCTPOMCTBAMU, COXPAHEHUS 30POBbS U COOIIOEHUS HOPM 3KOJOIMUYECKOIO MOBEJECHHUS
B OKPY’KaIOLIEH cpelie;

OCYLIECTBIIATh OTOOpP HCTOYHMKOB HMH(poOpManuu B ceTH VHTepHET B COOTBETCTBUHM C 3aJaHHBIM
MOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCSI 3HAHUHM W MyTEM CpaBHEHMS Pa3IMYHBIX HCTOYHUKOB
BBIJIENIATh UHPOPMALIUIO, KOTOPAs SIBJIAETCS MPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
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UCIIOJIb30BaTh TMPHU BBINOJHEHWH Y4YeOHBIX 3aJaHUi HAyYHO-MOMYJSIPHYIO JIUTEpaTypy (QHU3UYEcKOro
COJIEpKaHus, CIPaBOYHbIE MaTEpHaAIIbl, pecypchl ceTu VIHTepHeT; BiageTh NpUéMaMu KOHCIIEKTUPOBAHHUS
TeKcTa, IpeodpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3llaBaThb COOCTBEHHBIC KpPaTKHWE MHCbMEHHBIE M YCTHBIE COOOLICHHMS Ha OCHOBE 2—3 HMCTOYHUKOB
nHpopManuu (GU3HYECKOTO COACpPXKAHUSA, B TOM 4YHCIE MYyOJWYHO JeiaTh KpaTKHE COOOIIECHUS O
pe3yabTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHMUN; MPH 3TOM TPAMOTHO HCIOJIB30BATh HM3YYEHHBIN
MOHSATUHHBIN anmapat Kypca (PU3uKH, COMPOBOXKIAThH BBICTYIIJICHHE MTPE3CHTAIINCH;
IpU BBIIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEAOBAHHMA pacHpenensiTh OO0S3aHHOCTH B TpyIIe B
COOTBETCTBUM C IOCTABJICHHBIMH 3a/Ja4yaMH, CJIEAUTH 3a BBIIIOJHEHUEM IUIaHA JEUCTBUM, aJeKBAaTHO
OLIEHUBATh COOCTBEHHBIN BKJaX B JCATEIBHOCTh TPYIINBI; BBICTPaMBaTh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHUE, YUUTHIBAsI MHEHHE OKPYKAIOLIUX.

8 KVIACC
[IpenmeTHbie pe3ynbTaThl HA 0230BOM YPOBHE JOJDKHBI OTpa)kaThb CPOPMUPOBAHHOCTH Y 00yUaIOIINXCS

YMEHHM:
UCIIOJIb30BaTh TMOHATHUS: Macca W pa3Mepbl MOJEKyJ, TEeIUIOBOe MABM)KEHHE AaTOMOB M MOJIEKYI,
arperaTHble COCTOSIHHSI BEILIECTBA, KPUCTAITNYECKUE U aMOp(HBIE TeJla, HACHIICHHBIN 1 HEHACHIILIEHHBIN
nap, BJIQXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW IBUTATENb; JIEMEHTApPHBIH
ANEKTPUYECKUH 3apsill, JIEKTPUUECKOE I10JI€, IPOBOJHUKH U IUAJIEKTPUKH, IOCTOSHHBIM JIEKTPUUYECKUM
TOK, MarHUTHOE T0JIE;
pa3nuyath sIBIEHHS (TEIUIOBOE paclIMpeHue/c’kaThe, TeIUlonepenaya, TeIIOBOE pPaBHOBECHE,
CMauMBaHWE, KalNWUIApHbIC SBJICHUS, UCHApeHUe, KOHJEHCAlMsl, IUIaBJIE€HUE, KpUCTaUIU3alus
(oTBepaeBaHME), KUIIEHUE, TEIUIONEepenadya (TEIUIONPOBOAHOCTh, KOHBEKIUS, U3ITYUEHHE); AIEKTPU3 AU
TeJ, B3aUMOJEHCTBHE 3apsSA0B, NEUCTBUS DIEKTPHUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHuTOB, IEHCTBUE MarHUTHOI'O II0JIS1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHAYKLHA) 110 OIU-
CaHMIO HUX XapaKTepHBIX CBOICTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (U3NYECKOe
SIBJICHUE;
pacrmo3HaBaTh NPOSBICHHE H3YyYEHHBIX (U3MUECKUX SBJICHUI B OKpPY)KAIOIIEM MHpE, B TOM YHCIE
¢usnueckre SBICHUS B NPHPOJE: TMOBEPXHOCTHOE HATSIKCHHWE M KaMWUIPHBIC SBJICHUS B NPHPOJE,
KpUCTAJLIBI B ipUpoie, uznydeHue ColHla, 3aMep3aHrue BoJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEsl, CHera; JJIeKTpUYEeCKHe SBJICHUS B arMocdepe, 3IEKTPUYECTBO >KUBBIX OPraHU3MOB;
MarHuTHOE 1osie 3eMiiu, Ipeid Moo coB, pojib MATHUTHOTO MOJIS JUIA KU3HU Ha 3emJie, MOJIIPHOE CH-
SHUE; TpPHU OSTOM TIEPEBOAMTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO, BBIJCNATh CYIIECTBEHHBIC
CBOMCTBA/MIpU3HAKHA (PU3NUECKUX SBJICHU;
OINMCHIBATh HM3y4YCHHbIE CBOMCTBAa TeN W (U3NYECKUE SIBICHHUS, HUCIONB3YS (U3NUYECKUE BEITMYHHBI
(TemmepaTypa, BHYTPEHHSISI JHEpPrusi, KOJHWYECTBO TEIUIOTHI, YJAeNbHAas TEIUIOEMKOCTh BEIIECTBa,
ylenbHas TEIIoTa IUIABJICHMA, yJeJbHAs TEIyIoTa MapooOpa3oBaHus, yAeNnbHas TEIUIOTa CrOpaHus
TOIUINBA, KOA((UIUEHT MOJIE3HOTO ACHCTBUS TEIIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTh BO3yXa,
ANEKTPUYECKUH 3apsill, CUJIa TOKA, SJIEKTPUUECKOE HAIPSKEHHUE, CONIPOTUBIIEHUE NTPOBOJHUKA, YAEIBHOE
COTMPOTHBIIEHUE BEILIECTBA, paboTa M MOIIHOCTH JJIEKTPUYECKOIO TOKA); MPU OMHCAHUM MPABUIBHO
TPaKTOBaTh (PU3MYECKHI CMBICH HCHONb3YyEeMBIX BEJIMYWH, O0O3HAUEHHs W eIUHHIBI (PU3MYECKHX
BEJIMYUH, HAXOIUTH (OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (M3MUECKYIO BEIMYUHY C APYTHMMU BEIHMUYMHAMU,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PH3HMUECKUX BEIHYUH;
XapaKTepu30BaTh CBOMCTBA Tell, (PM3NYECKUE SIBICHUS U MPOIECCHI, UCIOJIb3YsSd OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKONH TEOPUM CTPOCHUS BEILIECTBA, MNPUHIMUI CYNEPHO3ULIMU Tosied (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsna, 3akoH Oma I ydacTka Lenu, 3akoH J[xoyms -
JleHnia, 3aKOH COXpaHEHHs YHEPTUH; MIPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIHMCHIBATH
€ro MaTeMaTU4YeCcKOe BhIPAKEHHUE;
OOBSICHATh (PU3MUECKUE MPOIECCH U CBOICTBA TEJ, B TOM YHCIE U B KOHTEKCTE€ CHTYalUd MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00BsicHEHUE u3 1 - 2
JIOTHYECKUX IIATr0OB C ONMOpoi Ha 1 - 2 M3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH; peliaTh pacuéTHhIE 3a/Jaud B 2 - 3 JACHCTBUS, MCTOIB3Yys 3aKOHBI M (DOPMYIIBI,
CBSI3bIBAIOIIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBHS 3a/lauM 3alUChIBaTh KPaTKOe
yCIIOBUE, BBIABIISATh HEAOCTAaTOK J@HHBIX J/JIs pELIeHHs 3a7aud, BBIOMPATh 3aKOHBI U (OpPMYIHI,
HEOO0XOAUMBIE 7S €€ PelIeHUs, IPOBOJUTh PACUEThl U CPAaBHUBATH MOJyYECHHOE 3HaUCHHE (PU3UUECKOMN
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU;
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pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOLIM (U3NYECKHUX METOJIOB; UCIOJIb3Ys
OIMCaHMUE HCCIEIOBAHUs, BBIACIATH MPOBEPSEMOe MPEAINONIOKEHHE, OIICHUBATh MPABMIIBHOCTD MOPsAKA
MIPOBEJICHUS UCCIICIOBAHNUS, JIeJIaTh BBIBOIBL;

MIPOBOJANTH OMBITHI IO HAOMIOACHUIO (DU3UUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB TelN (KaNMMUISPHBIC
SBJIGHUSI, 3aBHCHUMOCThH JAaBJIEHUS BO3JyXa OT €ero o0bEéMa, TeMmIepaTyphl, CKOpPOCTH Ipoliecca
OCTBIBaHUS/HArPEeBaHUs TPU M3IYUYEHUH OT LBETa M3Jy4arollei/morIOmaloneld NOBEPXHOCTH; CKOPOCTh
UCHApEeHUs BOABI OT TEMIEPATYpbl >KUIKOCTH M IUIOMIAAM €€ MOBEPXHOCTH; JJIEKTpU3alMs Tel U
B3aUMOJICHCTBHE JIEKTPUUECCKUX 3apsA0B; B3aUMOICHCTBUE MMOCTOSIHHBIX MarHUTOB, BU3YaJU3aIisl Mar-
HUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB; JEUCTBUS MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA
AJIGKTPOMArHuTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKa): (POPMYJIMpPOBATH MpPOBEpseMbIe
MIPEIOJIOKEHNS, COOUPATh YCTAaHOBKY W3 IMPEAJIOKEHHOTO O00OPYIOBaHMs; ONMUCHIBATH XOJ OMNbITA U
(GhOopMyIHpPOBATh BHIBOJIBI;

BBITIOJIHATh TNPSMbIE H3MEPEHUS TEMIIEpaTypbl, OTHOCHUTEIBHOM BIIAXXHOCTU BO31yXa, CHUJIbI TOKa,
HAMPSDKEHUS C MCIOIh30BAaHHEM aHAIOTOBBIX MPUOOPOB U NaTYMKOB (PU3UUECKUX BEIMYHH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aaHHOM aOCOTIOTHOM MOTPEITHOCTH;

MIPOBOJUTH HCCIIECAOBAHUE 3aBHUCUMOCTH OIHOM (hPM3MYECKON BEIMYMHBI OT APYrod C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUN (3aBUCHMOCTH COMPOTUBJICHHS MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN MONEPEYHOTO
CEUCHHS M YIEIBbHOTO CONPOTHBIICHHS BEIIECTBA MPOBOJHUKA; CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJIHHUK,
OT HamlpsDKeHHs] Ha MPOBOJIHUKE;, HMCCIEIOBAHUE IOCIEIOBATEILHOTO M MapauieIbHOTO COEAMHEHUN
MIPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHME, COOMpaTh YCTAHOBKY M BBINOJHATH M3MEPEHMS, CIEAYs
MPEJIOKEHHOMY TIUIaHy, (DUKCHUpOBATh pe3yibTaThl IMOTYYEHHONW 3aBHUCHUMOCTH B BHJE TaOmUI] U
rpaduKoB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHHUS,

MPOBOANTh KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BeMMYuH (yAelbHas TeMIO€MKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MPOBOJHHMKA, PabOTa M MOIIHOCTH AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHUS,
coOupaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CIeAys MPEeAaoKeHHON MHCTPYKIINH, Y BBIUUCIISTH 3HAYCHHE
BEJIMYUHBI;

coOmro1aTh NMpaBUiia TEXHUKUA O€30MaCHOCTH IIpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPUHLUIBI ACUCTBUS W3YYEHHBIX MPUOOPOB UM TEXHHUUYECKUX YCTPOMICTB C OMOpPOHl Ha
UX omucaHus (B TOM YHUCIE: CHCTEMa OTOIUIEHHUS TOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpMETp,
BOJIETMETP, CYETYMK ODJIEKTPUYECKONH DHEPTuH, 3JIEKTPOOCBETUTENIbHBIE NPUOOpPHI, HarpeBaTelbHbIC
ANEKTPONPUOOPHl (MPUMEPHI), SIEKTPUUECKHE MPEJOXPAHUTEIH; 3JIEKTPOMArHUT, 3JIEKTPOABUTATENb
MOCTOSTHHOTO TOKA), MCIIOJIB3Ys 3HAHUS O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOIMMbIe (PH3NUECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MpPOCTHIE TEXHUYECKHE YCTPOWCTBA M HU3MEpUTENbHBIE MNPUOOPHI MO CXeMaM u
CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIH TEPMOMETp, TEpPMOC, ICUXPOMETP, TUTPOMETpP, JIBUraTellb
BHYTPEHHEIO CrOpaHUs, 3JEKTPOCKOI, pPEeocTaT); COCTABIATh CXEMbl DSJCKTPUYECKHX IIerneld ¢
MOCJIEZIOBATENbHBIM U MapaUIeIbHBIM COEAMHEHHEM »3JIEMEHTOB, pa3iinyas YCJIOBHbIE O0003HAYECHUS
3JIEMEHTOB 3JICKTPUYECKUX IIETICH;

MPUBOJIUTH MPUMEPBI/HAXOAUTh UH(OPMALIHIO O MPUMEpPax MPAKTUYECKOr0 UCIOIb30BaHUS (PU3NUECKUX
3HAaHUI B TOBCEIHEBHOM XU3HHU [UId oOecredeHus Oe30MacHOCTH HpU OOpalleHUuH ¢ MpUOOpaMu U
TEXHUYECKUMH YCTPOMCTBaAMM, COXpaHEHHs] 370pOBbsi U COOJIOACHHUS HOPM 3KOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

OCYILIECTBIATh TMOUCK uH(popMamuu (uU3HUECKOro cojepaHusi B ceTd VHTepHET, Ha OCHOBE
UMEIOIUXCS 3HAHUM M TyTEM CpaBHEHHS JOMOJHUTENBHBIX HCTOYHHUKOB BBIICISATH HH(OPMAIIHIO,
KOTOpasi SIBJSIETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TPU BBIMOJHEHUH YYeOHBIX 3aJaHWi HAyYHO-MOMYJSIPHYIO JIUTEPATypy (QHU3UYECKOTro
coJiep>KaHusl, CIPaBOYHbIE MaTEepHalIbl, pecypchl ceTu HTepHeT; BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, MpeoOpa3oBaHusl HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE IMHCHMEHHBIE M KpATKUE YCTHBIE COOOIIeHUs, 0000mas wuHpopManuo u3
HECKOJIbKUX MCTOYHHUKOB (PU3MUECKOTO COJCPKAHHUSA, B TOM YHCJE MyOINYHO MPEACTABIATh PE3yIbTaThl
MIPOEKTHON WJIM HCCJIENOBATENIbCKON JIEATEIbHOCTH; MPU 3TOM TPaMOTHO HCIIOJIb30BAaTh H3YUEHHBIH
MOHATUIHBIN anmapat Kypca (PU3HMKH, COITPOBOXKIATH BBICTYIIJICHUE TPE3CHTAINEH;

IpU BBHIMOJIHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAHUNA (PU3NYECKUX TPOIECCOB paCHpPEesTh
0053aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTaBJICHHBIMHU 3aJ[auyaMHM, CIECTUTH 3a BBHIIOJHEHHUEM IIaHA
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JEHUCTBUIM M KOPPEKTHUPOBATh €r0, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIQJ B JACATEIHHOCTH TPYIIIIHI;
BBICTpanBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3periarh KOH()IUKTHL.

9 KJIACC

[IpenmeTHble pe3yibTaThl HA 0a30BOM YPOBHE TOJIKHBI OTpaxaTb C()OPMHUPOBAHHOCTH Yy OOYYaIOLINXCS

YMEHHIA:

HUCITIOJB30BATh IIOHATHA: CHCTEMA OTC‘-IéTa, MaTepuajibHasA TOYKaA, TPACKTOpPUA, OTHOCUTCIIbHOCTDH
MEXaHMYECKOTO IBWXKEeHHs, Aedopmauus (ympyras, IUIacTU4ecKasl), TPEHHE, IIEHTPOCTPEMHUTEILHOE
YCKOpEHHE, HEBECOMOCTh M TEPETpPYy3KH; LEHTP THKECTH;, aOCOTIOTHO TBEPJOE TENO, IEHTP TSHKECTH
TBEPAOIrO Tela, PaBHOBECHE; MEXaHUMYECKHe KoyieOaHUs U BOJHBI, 3BYK, MH(QPa3ByK MU YJIbTPa3BYK;
QJICKTPOMArHUTHBIC BOJIHBI, MIKaJIa 3JICKTPOMAIrHUTHBIX BOJIH, CBCT, 6JII/130pyKOCTB U NaJIbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUS U TOTJIOUIeHHsI; alib(a, 6eTa 1 raMMa-u31ydeHHs], U30TOIbI, siAepHas SDHEPTeTHKA,
pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEMHOE JIBUKEHUE, PAaBHOYCKOPEHHOE
MpSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TMaJeHUuE TeJ, PaBHOMEpPHOE JBIKEHHE II0 OKpPYKXHOCTH,
B3aHMO,Z[eI>'ICTBI/Ie TCJI, pCAKTHUBHOC ABUKCHUC, KOJIG68.T€JII>HO€ IBUXKCHHUC (3aTYXaIOH_[I/I€ " BBIHYKICHHBIC
Koje0aHus), Pe30HAHC, BOJIHOBOE JBI)KEHHE, OTpa)X€HHE 3BYKa, MPSIMOJMHEHHOE pacIpoCTpaHEHUE,
OTpakKCHUE U TIPEIIOMIICHHE CBETa, MIOJTHOE BHYTPEHHEE OTPAKCHHE CBETAa, Pa3jiokKeHHe OeIoro cBera B
CHEKTP U CJIO)KEHUE CIIEKTPAJIbHBIX I[BETOB, JMCIEPCHS CBETa, €CTECTBEHHAs pPaJWOaKTUBHOCTD,
BO3HUKHOBCHUE JTUHENYATOr'O CIICKTpa I/I3J1y‘-ICHI/ISI) 10 OIMMCAHHNIO UX XapPAKTCPHBIX CBOICTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PUZNYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MUYECKUX SBICHUNH B OKpYXarolleM MUpe (B TOM YHuCIe
¢busnueckue SBIECHUS B MPHUPOJAE: NPUIMBBI M OTIUBBI, JBIKeHUE IUIaHeT COJIHEYHON CHUCTEMBI,
PCAKTUBHOC JBWIKCHUC JKHBBIX OpPraHuU3MOB, BOCIHPHUATUC 3BYKOB JKUBOTHBIMU, 3CMIICTPACCHUC,
ceificMHuYecKUe BOJIHBI, I[yHAaMH, 3XO, IIBETa TeJI, ONTHYECKHE SIBJIECHUS B MpPHUPOJE, OMOJIOTUYECKOE
NeCTBHE  BUIUMOTO,  YIbTPA(UONETOBOTO W  PEHTTCHOBCKOTO  M3JIYYCHUH;  €CTECTBEHHBIM
paZMoOaKTUBHBIN (OH, KOCMHUYECKHE JTyYH, PAJUOAKTUBHOE U3TyYeHHE PUPOTHBIX MUHEPAJIOB; IEHCTBUE
PaAMOAKTUBHBIX M3JIyYEHUH Ha OPraHM3M YeJOBeKa), IPU 3TOM IEPEBOJUTH NMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIJIEISThH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (PU3UUECKHUX SIBICHH;

OIMUCBbIBATh H3YUCHHBIC CBOIiCTBa Tel U (1)I/I3I/I‘IGCKI/IG SABJICHUS, HCIIOJIb3Ys (I)I/I3I/I‘ICCKI/I6 BCIINYUHBI
(cpeaHsis 1 MTHOBEHHasi CKOPOCTh Tejla MpPH HEPABHOMEPHOM J[IBHKEHUH, YCKOpPEHHE, NMepeMenieHHe,
MyTh, YIIIOBast CKOPOCTb, CHJIA TPEHHSI, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOTO MaCHHUS,
BEC TeJa, UMITYJIbC Tela, UMITYJIbC CUJIbI, MEXaHU4YecKas paboTa U MOLIHOCTb, MOTEHLUATIbHAS SHEPIUS
TCJIa, MOAHATOr0 HaJl MOBCPXHOCTHIO 3CEMIJIHM, ITIOTCHIIHAJIbHAA SHCPTIHUA coxaTou NPpYXUHBbI, KHHCTUYCCKAA
SHEprus, MoJHasi MeXaHW4ecKasi YJHEpPIHsl, IEPUOJl U YacTOTa KoJieOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3BYyKa
U BBICOTAa TOHA, CKOPOCTH CBCTA, IMOKA3aTCJIb MNPCIOMIICHHUA CpeI[BI); npu OINKUMCAHUU TIPAaBUIIBHO
TPaKkTOBaThb (PU3UYECKHI CMBICI HUCHOJB3YEMBIX BEIMYUH, OOO3HAYEHUS M EIUHHUIBI (HU3MUECKUX
BEJIMYMH, HAXOIUTH (POPMYIIbI, CBI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C JPYTUMHU BEITHUYMHAMH,
CTPOUTH rpapMKH U3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYUH;

XapaKTepu3oBaTh CBOMCTBa TeJ, (pU3MUECKHE SBJICHUS M MPOIECCHI, MCIONB3YSl 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH BCEMHUPHOIO TSTOTEHMS, MPUHLUI CYNEPIO3ULUU CHJI, MPUHIMUI OTHOCUTEIbHOCTH
Faﬂnneﬁ, 3aKOHBI HBIOTOHa, 3aKOH COXpPaHCHU HMITYJIbCA, 3dKOHBI OTPAKCHUSA U MPCIOMJICHUA CBCTA,
3aKOHBI COXPAHEHHS 3apsAJOBOIO M MacCOBOIO YHCEN MPHU SACPHBIX pPEaAKIUSAX; MPU ITOM JaBaTh
CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMMCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHCE;

OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TeJll, B TOM YHUCIIE U B KOHTEKCTE CUTyalllil MpPaKkTUKO-
OPHEHTHUPOBAHHOT'O XapaKTepa: BBIABIATH IPUUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00BbsCHEHNE U3 2—3
JIOTUYECKHX II1aroB C OMOPOM Ha 2—3 M3YyUYCHHBIX CBOMCTBA (PM3MUECKHUX SBICHUHN, PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pemaTh pacuéTHbIC 3a7a4M (OMHUpAIOIIMECS HAa CHUCTEeMYy M3 2— 3 ypaBHEHHI), UCIOJIb3YS 3aKOHBI U
(bOpMy.HLI, CBA3BIBAIOIINC (1)I/I3I/I‘-IGCKI/IC BCJIMYHHBI: HAa OCHOBC aHaJIM3a YCJIIOBHA 3aJda4yu 3allUCbIBATb
KpaTKO€ yCIIOBHE, BBISIBIATH HEAOCTAIONINE WM M30BITOUHBIE JaHHBIE, BRIOUPATh 3aKOHBI U (DOPMYIIBI,
HGOGXO,Z[I/IMBIG I pCHICHUS, IPOBOJAUTDH pvaéTBI " OLCHUBATH PCAITMCTUYHOCTD MOJYYCHHOTO 3HAYCHUSA
(hbU3UYECKON BEITUYHHBI,

pacrio3HaBaTh MpOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh NMPH MOMOIIM (U3UYECKUX METOJOB; HCHOIb3Ys
OINHMCaHUE WCCIEIOBaHUs, BBIICIATH MPOBEPSIEMOE MPEANOJIOKEHNE, OIICHUBATh NMPAaBUIBHOCTH MOPSAIKa
MMPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOABI, HHTCPIIPCTUPOBATL PC3YJIbTAThI HaGJIIOI[eHI/Iﬁ U OIIBITOB,
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MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUNW WM (U3MYECKUX CBOMCTB Tell (M3ydeHHUE
BTOpOro 3akoHa HbI0TOHA, 3aKOHA COXpaHEHHS SHEPTHH; 3aBUCUMOCTD MEpU0/Ia KOJIeOaHuH py>KUHHOTO
MasTHUKa OT MacChl Tpy3a M JKECTKOCTH TMPY>KUHBI M HE3aBUCUMOCTb OT aMIUIMTYABI MajbIX
KosieOaHU{; TPSIMOIMHEWHOE pAacHpOCTPaHEHUE CBETa, pas3lioKeHHe OeJoro CcBeTa B  CHEKTP;
M3Y4YCHHE CBOMCTB H300paK€HHS B IUIOCKOM 3€pKajie U CBOMCTB H300pa’keHUs IpeaMeTa B
cobuparomiell 1rMH3e; HAOIIOACHNE CIUIOUIHBIX W JIMHEHYATBHIX CIEKTPOB M3JIYYEHHS): CaMOCTOSTEIbHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO HaOOpa 000PYIOBaHUS; OTIMCHIBATH XOJI OIBITA U €T0 PE3yIbTaThI,
(hOopMyIHpPOBATh BHIBOJIBI;

MIPOBOAMTDH IPU HEOOXOIMMOCTH CEpPUIO MPSMBIX U3MEPEHUH, ONpeAeNsis cpeiHee 3HaUeHUuEe n3MepseMoi
BeMYMHBI  ((OKyCHOE paccTosiHMEe coOuparomieil JMH3bI); OOOCHOBBIBATH BBIOOp  cmoco0a
M3MEPECHUS/U3MEPUTEIILHOTO TTPUO0pa;

NPOBOJUTH HCCIEIOBAHWE 3aBUCUMOCTeH  (U3MYECKMX BEJIMYMH C HCIHOJIB30BAHUEM THPSMBIX
U3MepeHuil (3aBUCUMOCTh ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIB)KEHUH 0€3 HayalbHON CKOPOCTH;
nepuo/ia KojaeOaH!i MaTeMaTHYECKOTo0 MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YIJla OTPa)KEHHs CBETa
OT yIJla MaJieHus U yria MmpejioMJIeHHs OT yIiia MaJieHus): MIaHupOoBaTh UCCIIEOBaHUE, CAMOCTOSITENILHO
coOHMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yJIbTAThl OJYYCHHOHN 3aBUCUMOCTH (PU3MUYECKUX BEIMYHH B BHJIE
Tabnui U rpaduKoB, AeJaTh BHIBOJABI M0 Pe3yJbTaTaM UCCIIeI0BAHUS;

MPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIHUYUH (CpelHss CKOPOCTh M YCKOpEHHE Teja NpHU
PaBHOYCKOPEHHOM JBHUXEHHH, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KO3PPHUIHEHT
TPEHUSI  CKOJIb)KCHHUS, MeXaHH4yeckas paboTa W MOIIHOCTh, 4YacToTa M Nepuoj] KojeOaHui
MaTEeMaTHYeCKOTr0 U MPYKUHHOTO MasTHUKOB, ONTHYECKas CHUjia cOOMparouleil JIMH3bI, paJnOaKTUBHBIN
¢$oH): MIAaHMPOBATh M3MEPEHUs; COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINIOJHATH W3MEPEHUS,
cienysl MPeUIoKEHHON WMHCTPYKLUUHU; BBIYMCIATH 3HAUYEHHWE BEJIMYMHBI U aHAIM3UPOBATH IOJIyUYEHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHUN;

coOJro1aTh NMpaBUiia TEXHUKUA O€30MaCHOCTH TIpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

pa3nuyaTh OCHOBHBIC NMPU3HAKM M3YYEHHBIX (DU3MYECKUX MOJENeH: MarepuanbHas TOYKa, abCOIIOTHO
TBEpAOE TEJI0, TOUCYHBI UCTOYHHUK CBETa, Jy4, TOHKas JMH3a, IJIaHEeTapHasi MOJENb aToMa, HyKJIOHHAs
MOJIeJIb AaTOMHOTO S/1pa;

XapaKTepu30BaTh MPUHIUIBI TEHCTBUS HM3YyYEHHBIX MNPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha
UX OMMCAaHUS (B TOM YHCIIE: CIIUOMETP, JaTYUKH MOJIOKEHHSI, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JIOT,
OYKH, TIEPUCKOII, (oToanmapaT, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOI, T03UMETp, kKamepa BuiibcoHa),
UCTIOJIb3Ys 3HAHUS O CBOMCTBAaX (PM3NUYECKUX SABICHUN U HEOOXOMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKU M3YUYEHHBIX TEXHMUYECKUX YCTPOICTB, MU3MEPUTENbHBIX
npuOOPOB M TEXHOJOTHUYECKUX IPOLECCOB MPU PEHICHUH Yy4eOHO-TIPAKTUYECKHX 3ajlad; ONTHYECKUe
CXEMBI JIJIsl TOCTPOEHUS N300pakeHNU B TUIOCKOM 3€pKajie U coOuparole JTHH3E;

IPUBOANUTH MPUMEPHI/HAXOAUTh HH(OOPMAIIHIO O IPUMEPAX MPAKTUYECKOTO MCIIOJIb30BAHHS (PU3NIECKUX
3HAaHUN B TOBCEAHEBHOM >KM3HU JUIsi oOecredeHus: OE30MacHOCTH MPU OOpalieHuu ¢ mpudopamMu U
TEXHUYECKMMHU  YCTPOMCTBaMH, COXPAaHEHHUS 3/J0pOBbS M COOJIOACHUS HOPM 3KOJIOTMYECKOTO
MOBE/ICHUS B OKPYXaIOIIeH cpere;

OCYILIECTBIIATh MOUCK HH(MOpManuu (PU3NYECKOro cojepKaHusi B ceTd VIHTEpHET, caMOCTOSTEIbHO
dbopMynupys TOUCKOBBIM 3ampoc, HAXOAUTh IYTH OIpeIeieHHUs] JTOCTOBEPHOCTH TMOJYyYEHHOU
uHpOpMAIUK Ha OCHOBE UMEIOLINXCS 3HAHUN U JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BaTh TMPHU BBINOJHEHWH Y4YeOHBIX 3aJaHUi HAyYHO-MOMYJSIPHYIO JIUTEpaTypy (QHU3UYecKoro
CoJiep KaHusl, CIIpaBOYHbIE MaTepHalibl, pecypchl ceTi MHTepHeT; BIaieTh NpuéMaMu KOHCTIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3llaBaThb COOCTBEHHbIC NMHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMAIUM M3 HECKOJIBKHX
HUCTOYHUKOB (DU3MUECKOTO COJEp)KaHUs, MyOJIMYHO NPEACTABIATH PE3yNbTaThl TMPOCKTHOW WM
UCCIIEA0BATEIBCKON EATEIbHOCTH; IPU H3TOM TIPAMOTHO MWCIOJIb30BaThb W3YyYEHHBIM IOHATUIMHBINA
anmapar H3y4aeMmoro pasfena (U3MKH U COMPOBOXAATh BBICTYIUIEHHWE IMpEe3eHTalel ¢ ydéTom
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHKOB.
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TemaTnyeckoe MIIAHNPOBaHUE
7 KIIACC

Ne /i

Ha3zBanue TeMbl

KoauuecTBo
4acoB

DyieKTpoHHBbIE (U(PpPOBHIE)
o0pa3oBaTebHbIe pecypchl

®usnka 1 Gu3nYecKHe MeTOoAbl H3y4eHUsl NPUPOABI 2 4

Boxnblit nncrpykrax no Th. Uro nzyyaer pusnka

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yyurens.club — I'naBnas (uchitel.club)

Dusnyeckre BEIUYHNHBI U HX HU3MEpCHUs. Ha60paTopHaﬂ pa60Ta Ne 1l «Onpeaene}me LICHBI OCJICHUA
M3MCPUTCIIBHOTO npn60pa».

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
® Yuurens.club — I'maBuas (uchitel.club)

IlepBoHaYa/ILHBIE CBEICHNS O CTPOCHHMH BellecTBa 6 4

Crpoenne BemecTBa. MOJIEKyIbI

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

JTaGopatopnast padota No2 «3mepeHue pa3MepoB MaJIbIX TEID»

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

[nddy3us B razax, HUAKOCTIX U TBEPIBIX TEIax

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnast (uchitel.club)

B3aumoieiicTBUE MOJIEKYIL.

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

Tpu cCOCTOSIHUS BEIIECTBA.

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

3a4eT 1Mo TeMe <<HepBOHa‘-IaIII>HbIe CBCACHUA O CTPOCHUHU BEIICCTBAN.

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnas (uchitel.club)

MexaHudeckoe JABUXCHUC. PaBHOMepHOG 1 HCPABHOMCEPHOC ABUIKCHUC.

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

10

CxopocTb. EAMHUIIBI CKOPOCTH.

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)




11

Pacuer OyTU U BpEMCHU JABUKCHUS.

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnas (uchitel.club)

12

Perenne 3aJa4 Ha pacyeT yTU U BpEMCHU ABUKCHUA.

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

13

SIBrIeHNE WHEpLUU.

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

14

BsaumoneiictBue Tei1. Macca tena. EquHAIBI Macchl.

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

15

JTabopaTopnast pabota Ne 3 "M3MepeHue Macchl Ha PhIYaKHBIX Becax"

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

16

[Ll1oTHOCTH BCIICCTBA

e ... (resh.edu.ru)

® https://www.yvaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

17

JTaGopaTopnast padota Ne4 «OrnpeneneHuie oObeMa Teay.

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

18

JTaGopatopnast padota Ne 5 "Onpenenenne MIOTHOCTH TBEPAOTO Tena"

e ... (resh.edu.ru)
 https://www.yaklass.ru
o [IOK (educont.ru)

® Yaurens.club — I'naBnas (uchitel.club)

19

Pacuer Maccel 1 00bEMa TeJIa 0 €0 IIOTHOCTU

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

20

Pewienne 3aay Ha pacyeT Macchl M 00beMa Tella 1o ero MIoTHOCTH. [1oroToBka K KOHTPOJIBHON
pabore

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

21

KonTponpHast padota Nel o teme " Mexanndeckoe nsrxenne. Macca tena. [ImotHocTh BemecTsa"

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

22

Cuna. Cuna TspKecTH. SIBiIeHne TAroTeHus

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnast (uchitel.club)

23

Bec Tena Cuna ynpyroctu. 3akoH 'yka.

e ... (resh.edu.ru)
® https://www.yaklass.ru




o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

24

Perenne 3aJa Ha pacyeT CUIbI TSXKECTU, CUJIbI YIIPDYTOCTH U BECa TCJla

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnas (uchitel.club)

25

Tunamomertp JlaboparopHas padora Ne 6 "I'pagyupoBaHue npyXuHbI"

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

26

Cro’keHre ABYX CHJI, HAPABJICHHBIX BIIOJIb OJHOM MpsMOl. PaBHOoIeHCTBY OIS CHTa

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

27

Cuia Tpenusi. Tpenue ckoiibxeHus. TpeHre mokosi. TpeHue B MpUpoIe U TEXHUKE

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [IOK (educont.ru)

® Yyurens.club — I'naBnas (uchitel.club)

28

J'[a6opaTopHa;1 pa60TaN9 7 «I/I3M€peHI/I€ CUJIbI TPCHUS C IOMOIIbBIO AMHAMOMETPa»

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yaurens.club — I'naBnas (uchitel.club)

29

Pewenue 3anay no teme «Cuiibl. PaBHoAeCTBYIOMIAS CHID»

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

30

JIBmxenune u B3aumoieiicTBre. CHITbI BOKPYT Hac. (YPOK-KOHCYIIbTAIHS)

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

31

KonTponbHast padota Ne2 o Teme "B3aumoneiictsue ten"

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnas (uchitel.club)

JlaBJieHHne TBepAbIX TeJ, JKUAKOCTel 1 ra3os 23 4

32

ﬂaBJ’IeHI/IC. E,HI/IHI/IIII)I JaBJICHUA. Croco0bl YMCHBUICHHUSA U YBCJIMUCHUSA OaBJICHU

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

33

/laBieHue B mpupoze U TEXHUKE. PemreHne 3aqad Ha pacyeT JaBIeHHS

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

34

JlaBneHne raza

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)




35

JlaBeHMe B )KUJIKOCTAX U razax. 3akoH Ilackais

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnas (uchitel.club)

36

Pacuer JAaBJICHUA KXKUJIKOCTU HAa JHO U CTCHKH COCYyJa

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

37

Pemenue 3a1a4 Ha pacyeT AaBJICHUS XKHUIKOCTH Ha THO U CTEHKH COCy/Ia

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

38

Coo0Imarommuecs: CoCyabl

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

39

Bec Boznyxa. ATMoc(epHOe aBlieHHne

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

40

3mepenue atmocheproro nasienus. OnbiT Toppuyenim.

e ... (resh.edu.ru)

® https://www.yvaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

41

Bapometp-arepona. ATMocdepHOe TaBIeHNE Ha Pa3TUYHBIX BRICOTaX

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

42

MaunomeTpsl. PerieHne 3a/1a4 Ha 3HaHUE NPaBHIIa COOOIIAIOIIUXCS COCYI0B, HA H3MEPEHHE
ATMOC(EPHOTO JTaBIICHUS.

e ... (resh.edu.ru)
 https://www.yaklass.ru
o [IOK (educont.ru)

® Yaurens.club — I'naBnas (uchitel.club)

43

["'unpaBinyeckuit mpecc.

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

44

[ToBTOpenue u 00o0ImeHne TeMbl" JlaBieHne TBEpAbIX Tel, )KUAKOCTE 1 ra3oB". Pemenue 3anay.

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

45

Bonomnposoa. [lopiiHeBoit )KUIKOCTHBIN HACOC

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

46

KonTponbHast padota Ne3 o teme "JlaBieHne TBEPIBIX TEII, )KHUIKOCTEH 1 ra3oB'.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnast (uchitel.club)

47

ﬂeﬁCTBI/Ie JKUJKOCTH U I'a3a Ha NOTPY>KEHHOC B HUX TECJIO

e ... (resh.edu.ru)
® https://www.yaklass.ru




o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

48

ApXI/IMeﬂOBa cuna. Pemienne 3aJa4 Ha pacyeT apXPIMe,HOBOﬁ CHJIBI

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnas (uchitel.club)

49

JTaboparopras paborta Ne§ "OrmpezneseHue BbITAIKUBAIOLIEH CHIIBL, ISHCTBYIONIEH Ha IOTPYKEHHOE B
MKHJIKOCTB TeJo"

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

50

[TnaBanue ten. Jlaboparopuas padota Ne 9 "BrisicHeHHe yCIIOBUH TIaBaHUS TEJ B KUIAKOCTH"

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

51

Pemenre 3a7a4 no TeMe «ApXUMeI0Ba CHIIa», «Y CIIOBUS MJIABAHUS TEID»

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [IOK (educont.ru)

® Yyurens.club — I'naBnas (uchitel.club)

52

[L1aBanne CyaoB. BOBﬂyXOHJ’IaBaHI/Iel

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yaurens.club — I'naBnas (uchitel.club)

53

ﬂaBJ’IeHI/IC TBCPAbIX TCI, )KPIIIKOCTCﬁ " ra3osB.

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

54

KonTponbHast padota Ne4 o Teme "3akoH Apxumena. Y ciaoBus IiaBaHus ten'

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

PaGora u MmomHoCTh. JHeprus 13 4

55

MexaHnuyeckas padboTa

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnas (uchitel.club)

56

MoOIIHOCTE

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

57

[IpocTeie Mexanu3mbl. Prruar. PaBHoBecue cui

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

58

MowMmeHT cuiibl. Peruaru B TeXHHKE, OBITY, U IPUPOJIE.

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)




59

JTaboparopnas pabora Ne 10 "BrisicHeHue yclioBusi paBHOBecus pbryara’

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnas (uchitel.club)

60

bioxu. «3010TO€ NPaBUIIO" MEXaHUKU

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

61

[IpocThie MEXaHN3MBI, IX IPUMEHEHNE

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

62

Koaddunment nonesnoro neiicteus. Jlaboparopuas padota Nel 1«Onpenenenne KIT/] npu moxbeme
TeJia 10 HAKIIOHHOH MIOCKOCTH

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

63

SHCpFI/IH. Kunernueckas u NOoTCHUUAJIbHAsA SHCPIUsL

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

64

[IpeBpatleHus sHeprun

e ... (resh.edu.ru)

® https://www.yvaklass.ru

o [IOK (educont.ru)
o Yunrens.club — I'maBuas (uchitel.club)

65

Pemenue 3am1a4 o Teme "Pabora u MontHOCTL. DHeprus"

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

66

PaboTa 1 MOIIHOCTb. DHEPTHUS

e ... (resh.edu.ru)
 https://www.yaklass.ru
o [IOK (educont.ru)

® Yaurens.club — I'naBnas (uchitel.club)

67

KontpombHas padora Ne5 mo teme "Pabora u MmourHoCcTh. JHEprus"

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

o Yuurens.club — I'naBnas (uchitel.club)

Oo6o0marmee nopropenue 3 4

68

@dwu3nKa 1 MHp, B KOTOPOM MBI JKUBEM

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

69

"4 3naro, s Mory..."

e ... (resh.edu.ru)

® https://www.yaklass.ru

o [IOK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

70

""Ha 3ape Bpemen..."

e ... (resh.edu.ru)
® https://www.yaklass.ru
o [IOK (educont.ru)

® Yuurens.club — I'naBnas (uchitel.club)




Bcero

70

8 KIIACC

Ha3zBanue TemMbl

KoaunuectBO
4acoB

DyieKTpoHHbIE (U(PpPOBHIE)
o0pa3oBaTebHbIEC PeCypChI

TenyioBbIe ABJIEHUA 25 U

Tennosele siBneHus. Temneparypa.

o ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [1OK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

Buytpennsist sneprus

o ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

CniocoObl U3MEHEHHUsI BHYTPEHHEH YHEPTHUH.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBuas (uchitel.club)

TermmonpoBOAHOCTb.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

Kongeknus. M3nydenue.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

KonnyecTBO TEILIOTHI.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

VYnenpHas TEIIOEMKOCTD.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

Pacuér xonndecTBa TEIJIOTHI IIpHU HAarp€BaHuu U OXJIAXKACHHUN

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

JlaGopaTtopnas pabota Nel «CpaBHEeHHE KOJTUYECTB TETUIOTHI P CMEITUBAHUH
BOJIbl Pa3HON TEMIIEpaTyphI»

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

10.

JlaGopaTtopnast pabota No2 «M3mepeHue yneapHOl TETUIOEMKOCTH TBEPIOTO
Tema»

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

11.

Pemenne 3agad mo reme «KoIm4ecTBO TEMIIOTHD.

o ... (resh.edu.ru)

o https://www.yaklass.ru
¢ [1OK (educont.ru)




o Yupurens.club — maBuas (uchitel.club)

12.

DOHeprus TOIMBa. Y IelbHas TEIJI0Ta CrOpaHusl. 3aKOH COXpaHEHUS 1
MpEeBpaAlICHHU SHCPIUHU B MCXAaHUYCCKUX U TCINIOBBIX MPOHCCCax

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBuas (uchitel.club)

13.

Pemienue 3amad no tem € «HEprusi TOIJIMBA. 3aKOH COXPAHEHUS U
MMPEBpAlICHHUA SHCPIUU B MCXAaHUYCCKUX U TCIUIOBBIX MMPOLCCCAX).

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

14.

Kontponbnas padora Nel mo teme «TeruioBbie iBICHUS

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

15.

ArperaTHble COCTOSIHMS BelecTBa. [lmaBnenne u otBepaeBanue
KpUCTANTMYECKUX Tel. I'paduk riaBieHust 1 OTBEpIEBaHMUS.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

16.

YIIGJ'IBHEIH TCIJIOTA ITJIaBJICHHA.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

17.

Pacuér xonudecTBa TEIIOTHI IIpH IJIaBJICHUU U OTBEPACBAHHU.

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

18.

Ncnapenue. HachllieHHBIN 1 HEHACHIIEHHBIN AP

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

19.

Kuneunue.

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

20.

BrnaxnocTts Bo3ayxa. CriocoOb! onpeneneHust BiaxxHoctu. JlabopaTopHas
pabota Ne3 «OmnpeneneHue BIaKHOCTA BO3IyXa.

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

21.

HOI‘JIOH.[GHI/IG OHCPIUU MMPU UCITAPCHUU W BBIACJICHUC ITPU KOHACHCAIIUU.
VY aenpHast TEIIOTa TApOOOPa30BAHUS.

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

22.

Pabora ra3a u mapa npu pacmMpeHuu. J[Burarens BHyTPEHHETO CTOPaHHUSL.

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

23.

[TapoBas Typ6una. KI1J] TerioBoro aBurates.

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)




24.

O6o0menue pasaena. Pemenne KOMIUIEKCHBIX 3a/1a4.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Vypreinb.club — [naBhas (uchitel.club)

25.

Kontposbnas padora Ne2 no pasneny «TermnoBsie siBienus. MizmMeHenne
arperaTHbIX COCTOSIHUU BEUICCTBaA»

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Vuprenb.club — [naBHas (uchitel.club)

DyleKkTpHYeCKHe siBJIeHUus 29 yaca

26.

OnekTpusanus Tei. [[Ba Buaa 3apsuaos.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

27.

Onektpockor. [IpoBoIHUKY U HEMPOBOAHUKH 3JIEKTPUUYECTBA.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

28.

JenumocThb 3neKkTprudeckoro 3apsiaa. DnekTpoH. Ctpoenue atoma. O0bsicHEHNE
IIEKTPUYECKUX SIBJICHUM.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

29.

DNeKTpruyecKuil ToK. ICTOUHMKH TOKa.

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

30.

SHGKTpI/I‘IeCKaﬂ Lenb ¥ €€ COCTaBHBIC YaCTH.

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

31.

Cuna toka. 3MepeHue cuibl ToKa.

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

32.

Jlaboparopuas pabota Ned «COopKa NMEKTPUIECKON e U U3MEPEHUE CUITBI
TOKa Ha pa3INYHbIX €€ yJacTKax»

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

33.

DNEKTPUYECKHUM TOK B METAJLJIaX.

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

34.

JenicTtBus snexkrpuyeckoro Toka. Harpasnenue Toxa.

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

35.

Dnexrpuueckoe HanpspkeHue. Vi3mepenue HanpsoKeHusl.

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)




36.

JlaGopaTtopHnas pabota Ne5 «M3mepeHne HanpsDKEHHS Ha Pa3IMYHbIX Y9acTKax
AJIEKTPUYECKOU LIETIN»

o ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

o Vypreinb.club — [naBhas (uchitel.club)

37.

3aBHCUMOCTH CHJIBI TOKA OT HaIpsoKCHUA. SJ'ICKTpI/I‘IeCKOG COIIPOTUBJICHUC.

o ... (resh.edu.ru)
o https://www.yaklass.ru
* [IOK (educont.ru)

® Vuprenb.club — [naBhas (uchitel.club)

38.

3akoH Oma 1Sl y4acTKa Lenu.

o ... (resh.edu.ru)
o https://www.yaklass.ru
* [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

39.

3agaun Ha 3aKoH OMma U1l ydacTKa IEeTH.

o ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [1OK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

40.

Pacuér conpoTuBieHus MpoBOJHUKA. Y I€IbHOE CONMPOTHUBIICHUE.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

41.

Pacuér conpoTuBieHus MPOBOJHUKA, CUIIBI TOKA M HATIPSKECHHUSL.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

42.

Peocratsr. JI/p Ne6 «PerynupoBaHue CHIIBI TOKA PEOCTATOM)

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

43.

[TocnenoBarenbHOE COCTUHEHHUE POBOTHUKOB.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

44.

[TapannenpHOE COeTMHEHNE TPOBOTHUKOB.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

45.

Pacuer ueneﬁ C IMOCJICAOBATCIIbHBIM U ITaPAJJICTIbHBIM COCIUHCHUAMMU.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

46.

JlaGopaTtopHnast pabota No7 «M3mepeHne ConpoTUBIIECHUS TPOBOIHUAKA TIPH
MOMOILIHA aMIIEPMETPa U BOJIbTMETPA)

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

47.

PaboTa 1 MOIIHOCTH ANEKTPUIECKOTO TOKA.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

48.

Pemenne 3agad Ha pacuét pabOTHI M MOIITHOCTH TOKa.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

10



49.

JlaGopaTtopHnas pabota Ne§ «M3mepeHre MOITHOCTH U pabOThI TOKA B
AIEKTPUYECKOH JIaMIIe»

o ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

o Vypreinb.club — [naBhas (uchitel.club)

50.

3akoH [[>xoyinst — Jlenna. Jlamna HakanuBaHus. DJIEKTPUIECKUE
HarpeBaresbHbIe TPUOOPHI.

o ... (resh.edu.ru)
o https://www.yaklass.ru
* [IOK (educont.ru)

® Vuprenb.club — [naBhas (uchitel.club)

51.

Kopotkoe 3ambikanue. [Ipenoxpanureny.

o ... (resh.edu.ru)
o https://www.yaklass.ru
* [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

52.

KomMOuHupoBanHusbie 3a1aun 1mo TeMe «I[0CTOSHHBIN TOK»

o ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [1OK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

53.

O06o0menune pasaena MOoCTOSHHBIN TOK, MOJTOTOBKAa K KOHTPOJILHOW padoTe.

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

54.

Kontponbnas padora Ne3 o pazneny «IIoCTOSHHBIN SJEKTPUIECKUN TOK)

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

BHCKTPOMaFHHTHbIe ABJCHUSA

64

55.

MarnuTHoe 1osie. MarHuTHOE 1oJie IpsMoro Toka. MarHuTHbIE TMHUA

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

56.

MaFHI/ITHOG I10JIC KaTyH_IKI/I C TOKOM. 3H€KTp0MaI‘HI/ITI>I U Ux HpI/IMeHeHI/Ie.
MaruuTtHoe nojie 3eMIH.

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Vuurens.club — [nasuas (uchitel.club)

57.

JleiicTBre MarHUTHOTO I0JIs1 HA IIPOBOJHUK C TOKOM. DJIEKTPOJBUTATEb.

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

58.

JlaboparopHnas pabota Ne9 «CO0opKa »JIeKTpOMarHuTa ¥ UCIBITAHUE €ro
NIEUCTBUS»

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

59.

JlaboparopHuas pabota NelO «M3ydeHue dIEKTPHUUECKOTO IBUTATEIS
MIOCTOSTHHOTO TOKa»

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

60.

KonTponsHas padoraNed o teme «MEeKTPOMAarHETU3IM»

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

o Yuprens.club — ['maBnas (uchitel.club)

OnTuyeckne ABJIeHUA 7 4

11



61.

HcTounuku caera.

1 o ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

o Vypreinb.club — [naBhas (uchitel.club)

62.

Ortpaxenue cBera. [Lnockoe 3epkao.

1 o ... (resh.edu.ru)
o https://www.yaklass.ru
* [IOK (educont.ru)

® Vuprenb.club — [naBhas (uchitel.club)

63.

[Ipenomnenue cBeta. 3aKOHBI TPEJITOMIIEHUS CBETA.

1 o ... (resh.edu.ru)
o https://www.yaklass.ru
* [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

64.

JIunzel. [TocTpoenune n3o0pakeHusl B JIMH3E.

1 o ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [1OK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

65.

JlaGopaTtopnas padora Nell «IlomydeHune n300pa>keHUs MPY TTOMOIIN JTUH3BI»

1 o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

66.

I'na3 u 3penue.

1 o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

67.

KonTtponbnas padota Ne5 no paszneny «CBETOBBIC SBICHHS

1 o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yupurens.club — [maBnas (uchitel.club)

68-70

IToBTOpenue kypca ®uznka-

3 o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuprens.club — [maBnas (uchitel.club)

Bcero

70

9 KJIACC

KoanuecTtBo
4acoB

Ha3zBanune TemMbl

DyieKTpoHHbIE (UPpPOBBIE)
o0pa3oBaTebHbIEC PeCypChI

3aKoHbI IBHKEHNsI M B3anMoaeicTBust Tes (36 1)

BBoanbiii nHcTpykTax no T.b. MarepuanbHas Touka. Cuctema 1
OTCYETa.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

Tpaexropus. IIyte. [lepemenienue. 1

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

12



Ornpenenenne KOOPAUHATHI JBMKYIIETOCS Tea.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyyrens.club — I'nmaBuast (uchitel.club)

[lepemenienue npu NpsIMOIMHEHHOM paBHOMEPHOM JBHKEHUU
JBUYKEHUE.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyprens.club — I'naBHast (uchitel.club)

I'paduaeckoe nmpeacraBieHrne MPSIMOITHHEHHOTO PaBHOMEPHOTO
JBUKCHUS.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

Pemenue 3aga4 Ha NIpsIMOIMHEMHOE PABHOMEPHOE JIBUYKEHHE.

e ... (resh.edu.ru)
o https://www.yaklass.ru
© [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

[IpsmonrHeHOE PaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHUE.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

CKopocCTh PaBHOYCKOPEHHOTO MPSIMOTMHEHHOTO ABMKEeHUS. | paduk
CKOpPOCTH.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

Pemenue 3aga4 Ha NpsIMOIMHEMHOE PABHOYCKOPEHHOE ABUKECHHUE

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

10.

[lepemenienue npu NpsIMOIMHEHHOM PaBHOYCKOPEHHOM JIBUKECHHH.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

11.

[TepemenieHue py NPSMOIMHEHHOM PaBHOYCKOPEHHOM JIBHKCHUH
0e3 HayaJIbHON CKOPOCTH.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

12.

I'padmyeckuit MmeToz perieHus 3a1a4 Ha paBHOYCKOPEHHOE JIBUYKEHUE.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

13.

Jlaboparopnast pabotaNel «lccrnenoBanne paBHOYCKOPEHHOTO
IBUKCHHS 0€3 Ha4allbHON CKOPOCTH.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

14.

[ToBTOpeHue u 0600IIIeHNe MaTepraa 1mo Teme «PaBHOMEpHOE U
PaBHOYCKOPEHHOE JIBHIKEHUE)

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

15.

Kontponbras padota Nel «IIpsmonuHeliHOe paBHOMEPHOE U
PAaBHOYCKOPEHHOE IBUKEHUEY

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

13



16.

OTHOCUTENHFHOCTh MEXAHHYISCKOTO JABHXCHHUS.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyyrens.club — I'nmaBuast (uchitel.club)

17.

HNuepumansubie cuctemsl otcuera. [lepBriil 3akoH HeroToHa

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyprens.club — I'naBHast (uchitel.club)

18.

Bropoii 3akon HerotoHa.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

19.

Tpetnii 3akoH HeroToHa.

e ... (resh.edu.ru)
o https://www.yaklass.ru
© [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

20.

Pemenue 3agau ¢ npumeneHnem 3akoHoB HproToHa.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

21.

CB0OOIHOE ITaeHUE.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

22.

Pemrenne 3ama4u Ha cBOOOJHOE ITaJE€HNE TEIL.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

23.

JIBrokeHue Tesa, OpOIIeHHOTO BEpTUKAIBHO BBEpX. Pemenue 3amay.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

24.

JIBu>keHue Tena, OpoIeHHOTO TOPU30HTAIBHO.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

25.

Pemenue 3amau Ha ABMKEHUE Tena, OPOIMIEHHOTO TOPU3OHTATIBLHO
BBEPX.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

26.

Jlaboparopnas pa6ota No2 «MccnemoBanne CBOOOTHOTO MaICHUS
TEI.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

27.

3akoH BcemupHoro tarorenus. Pemenne 3a1a4 Ha 3aKOH BCEMUPHOTO
TATOTCHUAA.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

28.

Yckopenue cBOOOIHOTO TaJIeHUsT Ha 3eMIIe U IPYTUX HEOCCHBIX Telax.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

14



29.

[IpsmonnHeHOE ¥ KPUBOJIMHEWHOE JIBUKEHUE.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyyrens.club — I'nmaBuast (uchitel.club)

30.

JIBro>keHuE Tema 1o OKPY>KHOCTH € TTOCTOSTHHOM 110 MOAYJTIO
CKOPOCTBIO.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyprens.club — I'naBHast (uchitel.club)

31.

HckyccTBeHHBIE CIYTHUKN 3EMJTH.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

32.

Nmnynbe. 3aK0H COXpaHEHUS UMITYJIbCA.

e ... (resh.edu.ru)
o https://www.yaklass.ru
© [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

33.

Pemenne 3aa4 Ha 3aKOH COXpPaHCHUA UMITYJIbCaA.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

34.

PeakTuBHOE IBUXEHUE.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

35.

[ToBTOpeHme u 0000IIeHNEe MaTepHraa 1Mo Teme «3akoHbl HproToHa.
3aKOH COXpaHEHUS UMITYJIbCA»

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

36.

Kontponbras padota No2 «3akoHbI TMHAMUKN

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

Mexann4yeckue KojJae0aHus M BOJIHBI. 3BYK (15 4)

37.

MexaHuueckue kosicoanusa. KonedarenpHbIE CUCTEMBIL;
MaTeMaTHYCCKUIA MasTHUK, IPYKHHHBIA MasTHHK.

e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

38.

BenuunHebl, xapakTepusyromue konedarensHoe qemkeHne. [lepuoas
Koj1e0aHui pa3InYHbIX MASTHHUKOB.

e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

39.

Pemenue 3amay o reMe «MexXaHUUECKUE KOJIEOaHU).

e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

40.

Jlaboparopuas padota Ne 3 «ccnenoBanre 3aBUCHMOCTH ITEpUOIa U
JaCTOTHI CBOOOTHBIX KOJICOAHHI MaTEeMaTHUECKOTO MAasITHUKA OT €ro
JUTAHBDY.

e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

41.

Pemrenne 3amau Ha Koae0aTENbHOE ABKEHHE.

e ... (resh.edu.ru)

o https://www.yaklass.ru
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¢ [IOK (educont.ru)
® Yuurens.club — I'maBuas (uchitel.club)

42.

Mexanudueckue BOJIHEI. BUABI BOJIH.

e ... (resh.edu.ru)

o https://www.yvaklass.ru

© [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

43.

JImvHa BOJIHBI.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

44.

Pemenue 3amau Ha onpeeneHUE JJIMHBI BOJIHBI.

e ... (resh.edu.ru)

o https://www.yvaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

45.

3BYKOBBIE BOJIHBI. 3BYKOBBIC SIBIICHUS.

e ... (resh.edu.ru)

o https://www.yvaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

46.

BricoTa u TemOp 3Byka. [ poMKOCTh 3ByKa.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

47.

Pacnpoctpanenue 3Byka. CKOpOCTb 3ByKa.

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

48.

Ortpaxenue 3Byka. Ix0. Penienue 3a1ad. 3ByKOBOM pe30HaAHC.

e ... (resh.edu.ru)

o https://www.yvaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

49.

Pewenue 3amay o reme «MexaHnyecKue KOJaeO0aHus U BOJIHBLY.

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

50.

[ToBTOpenue u o6o0IIeHHEe MaTepuaa 1o Teme «MexaHndeckue
KOJICOAHMS U BOJIHBI»

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

51.

KonTpomnpnas padota Ne 3 mo Teme «MexaHW4YecKue KOJICOaHUS U
BOJTHBI»

e ... (resh.edu.ru)

o https://www.yvaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

DJIeKTPOMarHuTHoe moJie (23 1)

52.

MarauTHoe IoJI€. Ol[HOpO,IIHOG 1 HCOAHOPOAHOC MArHUTHOC T10JIC.

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yyyrens.club — I'naBnas (uchitel.club)

53.

I'paduueckoe n300paskeHHEe MAarHUTHOT'O TTOJISL.

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yyprens.club — I'naBnas (uchitel.club)
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54.

HanpaBneHHe TOKa W HaITpaBJICHUC JIMHHUI €r0 MarHUTHOTO TI0JIs.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyyrens.club — I'nmaBuast (uchitel.club)

55.

OO6HapyKeHHe MarHUTHOTO TIOJIS 110 €r0 JCHCTBUIO Ha SJIEKTPUUYECKUMA
ToK. [IpaBuio J1eBoil pyKu.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyprens.club — I'naBHast (uchitel.club)

56.

Pemenue 3agau «J/lelicTBUe MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

57.

WNHayK1ust MAarHUTHOTO TIOJTSL.

e ... (resh.edu.ru)
o https://www.yaklass.ru
© [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

38.

Pemenune 3amau Ha «OOHapyXeHHE MATHUTHOTO TTOJIS IO €T0
JEUCTBHUIO Ha dJIeKTpuyecKuil Tok. [IpaBuio sesoit pyku. Manykuus
MAarHuTHOTO MTOJISD

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)
® Yunrens.club — I'maBuas (uchitel.club)

59.

MarauTHBIA DOTOK

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

60.

SIBiIeHME DIIEKTPOMArHUTHOW UHAYKIUH.

e ... (resh.edu.ru)

o https://www.yvaklass.ru

¢ [IOK (educont.ru)

® Yyyrens.club — I'naBnas (uchitel.club)

61.

Jlaboparopnas pabota Ne4 «3ydeHue sBIeHUS dJEKTPOMArHUTHON
UHAYKIU

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yyyrens.club — I'naBuas (uchitel.club)

62.

[Tony4yeHne nepeMeHHOT0 IEKTPHUUECKOro Toka. TpaHcdopmarop.

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yyyrens.club — I'naBnas (uchitel.club)

63.

Pemenue 3anau Ha «SIBIeHNE IIEKTPOMAarHUTHOW UHIYKIUK

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yyyrens.club — I'naBnas (uchitel.club)

64.

DNEKTPOMarHuTHOE MOJIeE.

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yyprens.club — I'naBnas (uchitel.club)

65.

QHCKTPOMEIFHI/ITHBIG BOJIHBI.

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yyyrens.club — I'naBnas (uchitel.club)

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yyyrens.club — I'naBuas (uchitel.club)
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66.

[IIxana 31eKTPOMAarHUTHBIX BOJIH.

e ... (resh.edu.ru)
o https://www.yaklass.ru
 [IOK (educont.ru)

® Yyyrens.club — I'nmaBuast (uchitel.club)

67.

Pemenue 3agau «J1€KTPOMAarHUTHBIE BOJHBD)

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yyprens.club — I'naBHast (uchitel.club)

68.

HNutepdepennus cera.

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

69.

DeKTpOMarHuTHas MpUpo/ia CBETa.

e ... (resh.edu.ru)
o https://www.yaklass.ru
¢ [IOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

70.

Jlaboparopnast pabota N5 «HabmroieHre CIIonHOTO U TUHEHYATOrO
CIIEKTPOB UCITYCKAHHSI»

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

71.

Bausane SJICKTPOMArHuTHBIX HSHYIIGHI/Iﬁ Ha )XUBBIC OPraHU3MbI

e ... (resh.edu.ru)

o https://www.yvaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

72.

[ToBTOpeHune u 060061IeHNE MaTepuaa Mo TeMe « JIEeKTPOMarHuTHOE
noJie. DIeKTPOMArHUTHBIC KOJIeOaHUs U BOTHBD)

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

73.

[ToBTOpeHue u 060061IeHNE MaTepuaa Mo TeMe « IEeKTPOMarHuTHOE
moJie. DIeKTPOMArHUTHBIC KOJIeOaHUs U BOTHBD)

e ... (resh.edu.ru)

o https://www.yvaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

74.

Kontponbras padota Ne 4 mo temMe «3J€KTPOMArHuTHOE TOJIE.
3HCKTpOMaFHI/ITHLIe KOJI€6aHI/ISI 1 BOJIHBI»

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

CTpoe}me aToMa M aTOMHOI0 saApa. Hcnoab3oBanue IHEPIruv aTOMHBIX A/

ep (19 yacos)

75.

PannoakTUBHOCTH

1

e ... (resh.edu.ru)

o https://www.yvaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

76.

Monenu aromoB. OmnbiT Pesepdopna

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

77.

Pa,Z[I/IOaKTI/IBHBIG MMpeBpalIiCHUA aATOMHBIX ALCP.

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

78.

3KCH€pI/IMCHTaHLHBIe MCTOABI UCCIICAOBAHUA YaCTHUII.

e ... (resh.edu.ru)

o https://www.yaklass.ru
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¢ [IOK (educont.ru)
® Yuurens.club — I'maBuas (uchitel.club)

79.

Jlaboparopnast pabota Ne 6. «3MepeHne ecTeCTBEHHOTO
paaranroHHOro (hOHA TO3UMETPOM.

e ... (resh.edu.ru)

o https://www.yvaklass.ru

© [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

80.

[IpoTOHHO-HEUTPOHHAS MOJI€]Ib ATOMHOTO Si/Ipa

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

81.

Oueprus cBs3u. Jledekt macc.

e ... (resh.edu.ru)

o https://www.yvaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

82.

Pemrenue 3agau

e ... (resh.edu.ru)

o https://www.yvaklass.ru

o [[OK (educont.ru)

® Yunrens.club — I'maBuas (uchitel.club)

83.

Henenue snep ypana. Llennas peakuusi.

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

84.

Jlaboparopnast pabota Ne 7. «M3yuenue faeneHus siapa aroma ypaHa 1o
¢dororpaduu TpeKoB».

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

85.

Anepnsiit peaktop. [IpeobpazoBanre BHyTPEHHEH SHEPTHUH aTOMHBIX
SIIEP B AJIEKTPUUECKYIO SHEPTHUIO.

e ... (resh.edu.ru)

o https://www.yvaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

86.

ATOMHas SHEpPTeTUKa.

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

87.

buosornueckoe neicTBUE paaualuu.

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

88.

3aKoH paZiMOAaKTUBHOIO pacnaja.

e ... (resh.edu.ru)

o https://www.yvaklass.ru

¢ [IOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

&9.

Jlaboparopnas padota Ne 8. OnieHKa neproja moiypacnaaa
HAXOJIAIIUXCS B BO3IyXE MPOAYKTOB paciajia ra3oB pajoHa

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

90.

JlaGopatopnas pabora Ne 9. «3yueHne TpeKoB 3apsiKEHHBIX YaCTHUI]
10 TOTOBBIM (poTOTpaPUIMY.

e ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

91.

TepmosnepHas peakuusi.

e ... (resh.edu.ru)

o https://www.yaklass.ru
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¢ [IOK (educont.ru)
® Yuurens.club — I'maBuas (uchitel.club)

92.

Pemrenue 3agau

e ... (resh.edu.ru)

o https://www.yaklass.ru

© [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

93.

KounTponbnas pabota no teme «Du3nka aToMa 1 aTOMHOTO SApay»

e ... (resh.edu.ru)

o https://www.yaklass.ru

o [[OK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

Crtpoenne u 3Boouns Beenennoii (5 1)

94.

Cocras, cTpoenue u npoucxoxaeHue CoMHEeUHON CUCTEMBI

e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

95.

bonpmne mwagersr COTHEYHON CUCTEMBL

e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® Yuurens.club — I'maBuas (uchitel.club)

96.

Mausie Tesra COTHEYHON CUCTEMBI

e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

o Yuurens.club — I'maBuas (uchitel.club)

97.

Crpoenue u 3Bomonusa CosHIa U 3B€3]1

e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® Yyyrens.club — I'naBnas (uchitel.club)

98.

Crtpoenue u 3Bosonus Beenennoit

e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® Yyprens.club — I'naBnas (uchitel.club)

Hrorosoe nosropenue (4 4)

99.

3akoHbI J[BH>KEHUS ¥ B3aUMOJCHCTBUS TEJl.

e ... (resh.edu.ru)
o https://www.yaklass.ru
* LIOK (educont.ru)

® Yyprens.club — I'naBuas (uchitel.club)

100.

Pa6ora. MoutaocTs. IIpoctbie Mexanusmbl. mmynbe. DHeprus.

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyyrens.club — I'naBnas (uchitel.club)

101.

3H€KTpOM3FHHTHBI€ SIBJICHHUA

e ... (resh.edu.ru)
o https://www.yaklass.ru
© [[OK (educont.ru)

® Yyprens.club — I'nmaBuast (uchitel.club)

102.

CBEeTOBEIE ABJICHUA

e ... (resh.edu.ru)
o https://www.yaklass.ru
o [[OK (educont.ru)

® Yyurens.club — I'nmaBuast (uchitel.club)

Bcero

102
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