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1. HOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamMma 06s13aTenbHOTO yueOHOro npeamera «dusnkay pazpadboraHa
B COOTBETCTBUU ¢ TpeboBaHusMu myHKTa 32.1 ®I'OC OOO, IMonoxeHus: o padboumx
nporpamMmax y4eOHbIX NpeaMeToB, KypcoB, MoayJiei (PI'OC OOO, yTBepKIEHHOIrO
nprkaszom Ne 287 ot 31.05.2021) YOY «OHJIAMH TUMHABUSA Ne 1», ¢ yuerom
[IpumepHOli  OCHOBHOM  00pa3oBaTeNbHOW  MPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHus, OJOOpPEHHOM pelieHneM (deaepabHOrO0  y4eOHO-METOAUYECKOro
oObeauHeHus1 Mo oluieMy 00pa3oBaHUIO, MPOoTokos oT 23 wutoHsa 2022 1. Ne 3/22,
pa3MeleHHO Ha caiite https://fgosreestr.ru

OBHIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEIMETA «®U3NUKA»

Kypc ¢usuku — cuctemMooOpasyronuii 1jis €CTEeCTBEHHO-HAYYHBIX y4eOHBIX
IIPEIMETOB, MMOCKOJIbKY (PH3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBJICHMIA,
U3Yy4aeMbIX XUMHEUN, OMOJIOTHEN, acTpoHOMUEH U (pu3ndeckoil reorpadueii. Duznka —
3TO MPEAMET, KOTOPbIA HE TOJBKO BHOCUT OCHOBHOW BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpPA, HO ¥ IPEIOCTaBIsET HanboJiee iCHble 00pa3libl IPUMEHEHUSI HAYYHOTO
MeTO/Ia MO3HaHus, T. €. Clloco0a MoJy4eHus JOCTOBEPHBIX 3HaHUM o mupe. Hakoner,
¢uzuka — 3TO NpeIMeT, KOTOpbIM HapsAay C JIPYIMMH €CTECTBEHHO-HAYYHBIMHU
npeaMeTaMu  JOJDKEH JaTh IIKOJbHUKaM IpEACTaBlIEHHE 00 YBIIEKATEIbHOCTH
HAy4YHOI'O UCCIIEA0BAHMS U PAJOCTH CAMOCTOSITENIBHOTO OTKPBITHS HOBOT'O 3HAHUS.

OxHa w3 riaBHBIX 3a4ay (Qu3uuyeckoro oOpa3oBaHHUs B CTPYKType OOIIEro
oOpa3oBaHMsl COCTOMT B (DOPMHUPOBAHMM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM Macchbl 00y4arouxcsi, KOTOpbIe B JajbHEHeM OyayT
3aHSTHI B CAMBIX pa3HOOOpa3HbIX chepax nesarenpbHocTH. Ho He MeHee BaKHOM 3aaueit
SBJISIETCS BBISIBJIEHUE U MOATOTOBKA TAJIAHTIMBBIX MOJIOBIX JIFOAEH ISl IPOIOJKEHHUS
oOpazoBaHus ¥ jJanbHedmed npodecCUOHaNbHON AEATEILHOCTH B 00JIaCTH
€CTECTBEHHO-HAYYHBIX HCCJIEJIOBAHMM M CO3JJaHUM HOBBIX TexHoJorui. CoriacHo
NPUHATOMY B MEXIYHApOJHOM cOO0OIIecTBE omnpeneneHuto, «EcrecTBeHHO-HayuHas
IPaMOTHOCTh — 3TO CHOCOOHOCTh YEJOBEKa 3aHMMaTh AKTHUBHYIO TI'PakKJaHCKYIO
MNO3UIMI0 O OOIECTBEHHO 3HAYKMMBIM BOINPOCAM, CBS3aHHBIM C E€CTECTBEHHBIMHU
HayKaMH, U €r0 FTOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHO-HAYYHbIMU Haessmu. HayuHo
IPaMOTHBII YEJIOBEK CTPEMUTCS y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXKIECHUU
po6JieM, OTHOCAIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, UTO TPEOYET OT HEero
CJIEIyIOIIUX KOMIIETEHTHOCTE:

—Hay4HO OOBSICHSTD SBJICHUS,

—OLIEHUBATh U MIOHUMATh OCOOEHHOCTH HAy4YHOI'O UCCIIEAOBaHMS,

—UMHTEPIPETUPOBATh JaHHBIE M HUCIOJIb30BaTh HAy4HbIEC JIOKa3aTeJbCTBA JJIS
MOJIyYeHUS BHIBOJIOB

N3yuenune ¢u3umkn CcnocoOHO BHECTH peEIIAIIMKA BKIag B (opMupoBaHHUe
€CTECTBEHHO-HAYYHOU rpaMOTHOCTH O0YYArOITUXCS.

HEJIM U3YUEHUW S YUEBHOT'O ITPEJIMETA «®DU3UKA»
[{enu u3yuenus pu3uku Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHUsI ONIPEICTICHBI


https://fgosreestr.ru/

B Konuenuuu mnpenogaBanusi yueOHoro mnpeamera «®dusmka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yrommux OCHOBHBIE
o0mieoOpa3oBareibHble  MPOTpPaMMbl,  yTBEpKIACHHOM  pemenueM  Komieruu
MunuctepcTBa npocenieHus Poccuiickoit @eaeparuu, npoTokoa ot 3 aekadps 2019
r. Ne TTIK-4BH.

Lenu nzydeHust GU3uKu:

—TIpuOOpETEHNE UHTEPECA U CTPEMIIEHHSI O0YUaIOIIUXCA K HAYYHOMY M3yUEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;

—pa3BUTHE MNPEACTABICHUN O HAyYHOM METOJI€ IO3HaHUS U (OPMHUPOBAHUE
UCCJIEJOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

—(opMHUpoBaHUE HAYYHOIO MHPOBO33PEHMS KaK pe3yibTaTa MU3y4EHHs OCHOB
CTPOEHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

—@opmMupoBaHue MpeACTaBICHUN O ponu (U3MKK JUIS pa3BUTUA JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

—Ppa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oyayiel npodpeccuoHaIbHON
NeSATEIbHOCTH, CB3AHHOU C (PM3HMKOM, MOJArOTOBKA K JaJIbHEUILIEMY O0OYUYEHHUIO B ’TOM
HaIlpaBJICHUU.

JlocTuxeHnue »STUX 1eJedl Ha YpPOBHE OCHOBHOrO oOuIero o0pa3oBaHUs
oOecrieuynBaeTcs peieHUeM CIIEIYONMX 3a/1au:

—TIpuOOpEeTeHNE 3HAHUM O TUCKPETHOM CTPOEHHHU BEILECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

—TIpuOOpETEeHNE YMEHUH ONHUCHIBATH U OOBACHATH (PU3NYECKUE SIBJICHUS C
VCITOJIb30BAHUEM ITOJIyYCHHBIX 3HAHUN;

—OCBOEHHE METOJIOB PEILIEHUS IPOCTEHIINX PACUETHBIX 33/1a4 C UCITOJIb30BAaHUEM
duznyecKkux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;

—pa3BUTHE YMEHUN HAONIOAAaTh NPUPOJHBIC SIBICHHUS U BBINOJIHATH OIBITHI,
JabopaTopHble pabOThl U AKCIEPUMEHTAIbHBIE HCCIEIOBAHUA C MCIOJIb30BAHUEM
U3MEPUTEIbHBIX TPUOOPOB;

—OCBOEHHE MNPUEMOB paboThl ¢ HHPOpMaLMEer (U3NUECKOro COAepKaHus,
BKJIIOYasi HHPOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSIX (DU3UKH; aHATIU3 U KPUTHUYECKOE
OlICHMBaHUE UH(OPMALINH;

—3HAaKOMCTBO €O cdepaMu NpodecCUOHATbHONU AESATEIbHOCTH, CBSI3aHHBIMHU C
(Gu3MKONW, W COBPEMEHHBIMH TEXHOJOTMSIMH, OCHOBAaHHbIMU Ha JOCTHKEHMSIX
bu3MYeCcKOi HayKH.

MECTO YUEBHOT O IIPEIMETA «®U3UKA» B YUHEGHOM IIJTAHE

B cootBerctBUM ¢ PI'OC OOO (usuka saBngercs 00s3aTeIbHBIM PEIMETOM Ha
YpPOBHE OCHOBHOro oOmiero oOpa3oBanus. JlaHHas mporpamma MpeaycMaTpyuBaeT
u3yudeHue GU3uKU Ha 0a30BOM ypOBHE B 00bEMe 238 4 3a Tpu roga oOydeHus mo 2 4 B
HeJeno B 7 U 8 Kiaccax M 1o 3 4 B HeAento B 9 kinacce. B TeMaTrueckom IiiaHupOBAHUU
Uit 7 U 8 KIIacCOB MPEIIONIAraeTcs pe3epB BPEMEHH, KOTOPBIA YUYHUTENIb MOXET
HCIIOJIb30BAaTh [0 CBOEMY YCMOTPEHHUIO, a B 9 Ki1acce — MOBTOPUTEIBHO--0000IIA0ITHI
MOJYJIb.



JIEATEJBHOCTb YUUTEJIS C YYETOM PABOYEN ITPOI'PAMMBI
BOCITUTAHU A

—YyCTaHaBIMBATh  JIOBEPUTEIbHBICE OTHOUICHHUS MEXIy YUYHTEIEM U
OOy4aloIUMHUCS,  CIMOCOOCTBYIOIIMX  TMO3UTUBHOMY  BOCHPHUATHIO  YYaIIUMHUCS
TpeOOBAHUM U MPOCHO YUUTES;

—TMpUBJIEKaTh BHHUMaHHE oOydJaronmxcs K O0O0CyXKJaeMoil Ha  ypoke
uH(pOpMaIH, AKTUBU3AIMY TT0O3HABATEIHLHOM J1€ATEIbHOCTH 00y4YarOIINXCS;

—TMpUBJIEKaTh BHUMAaHUE OOYYaIOIIMXCSl K LIEHHOCTHOMY aCIEeKTy U3y4aeMbIX
Ha ypOKE SBJICHU, TOHATUH, IPUEMOB;

—no0yX/1aTh O0ydaromuxcs coOMoAaTh Ha YpOKe OOLICHPHUHSTHIE HOPMBI
MOBEICHUsA, TpaBuia OOIICHHUA CO CTapiuMu (YYUTENsIMH) U CBEPCTHUKAMU
(oOyyaromumucsi);

—T00yX/1aTh OOydaromuxcss coOJM0AaTh Ha YpOKE MPUHIUIBI y4yeOHOH
JTUCIUIUIMHBI 1 CAMOOpPTaHU3alUH;

—TpPUMEHATh HA YPOKE MHTEPAKTHUBHBIE (OPMBI PabOTHI C 00yYarOUIUMUCH:
BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOIEPKaTh MOTHBAIHIO
oOy4Jaronmxcs K NOJy4YeHHUIO 3HaHUM;

—Ppeanu30BbIBATh BOCIUTATEIbHBIE BO3MOXKHOCTH B Pa3IMUHBIX BHIAX
JESTEIIbBHOCTH OOYYaroIIMUXCsl CO CIOBECHOM (3HAKOBOM) OCHOBOMW: CaMOCTOSITEJIbHAs
pabota ¢ yueOHIKOM, padoTa ¢ HayYHO-IIOMYJISIPHOM JTUTEpaTypoil, oTOOp U CpaBHEHUE
MaTepHaa 1o HECKOJIbKUM UCTOYHUKAM;

—Ppeanu30BbIBATh BOCHUTATEIbHBIE BO3MOXKHOCTH B Pa3IMYHBIX BUIAX
JESATEIIBHOCTH OOYy4alolUXcsd CO CJIOBECHOW (3HAKOBOM) OCHOBOM: BBIBOJBI U
J0Ka3aTeNnbCcTBO (opMyll, aHaTu3 (HOPMYII, PEIICHUE TEKCTOBBIX KOJIHYECTBEHHBIX H
KauyeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 3aJJaHHi 110 pa3TPaHUYCHUIO TTOHATHH;

—peann30BbIBaTh BOCIUTATENbHBIE BO3MOXXHOCTH B Pa3IUYHBIX BHUAAX
JEATEeIIbHOCTH, OOYYalOlUXCS CO CJIOBECHOM (3HAKOBOW) OCHOBOMW: CHUCTEMAaTH3allMs
y4eOHOI0 MaTepHuania;

—peann30BbIBaTh BOCIUTATENIbHBIE BO3MOXKHOCTH B Pa3IMYHBIX BHUAAX
JESITEIbBHOCTH O0YYaroIIMXCs Ha OCHOBE BOCIPUSATHUS 3JIEMEHTOB JI€HCTBUTEIbHOCTH:
HaOJIOICHHE 32 JICMOHCTPAIUSIMU YUUTEIIS, IPOCMOTP Y4eOHBIX (PHIIBMOB;

—Ppeanu30BbIBaTh BOCHUTATEIbHBIE BO3MOKHOCTH B Pa3IMYHBIX BHIAX
JeSATEILHOCTH 00YUYarOIUXCsl CO CIIOBECHOU (3HAKOBOI) OCHOBOM: CITyIIIaHWE W aHAJU3
BBICTYIUICHUN CBOMX TOBApUILIEH;

—Ppeanu30BbIBATh BOCHUTATEIbHBIE BO3MOXKHOCTH B Pa3IMYHBIX BHJAX
JeSITEIbBHOCTH O0YYaroIIMXCcs Ha OCHOBE BOCIPHUSTHUS JIEMEHTOB JEHCTBUTEIbLHOCTH:
U3yYEeHHE yCTPOCTBA MPHUOOPOB IO MOJIETISIM M UePTEkKaM;

—WHUALMMPOBATh W TOJJICPKUBATh HMCCIEAOBATEIBCKYIO  JESTEIBHOCTD
oOydarommxcs B paMKax peanu3alid WMHU WHIUBUAYAJIbHBIX W  TPYIIOBBIX
UCCIIEIOBATENLCKUX MPOCKTOB,

—OpraHu30BbIBaTh HHIUBUAYATHHYIO YICOHYIO 1EATEIHHOCTS;

—peann30BhIBaTh HA YPOKAaX MOTHUBUPYIONIUI TOTEHIIMAT FOMOpa, pa3psKaTh
HaIpPsHKEHHYI0 0OCTaHOBKY B KJIACCE;

—CO03/1aBaTh JOBEPUTENIbHBIN MCUXOJOTUYECKUN KIMMAT B KJacce BO BpeMs
YpoKaj;

—o0marecs ¢ oOydarommmucsa (B Jauajore), MpU3HaBaTh UX JIOCTOWHCTBA,



IIOHMMATh U IPUHUMATH HX;
—YYHUTBIBATh KYyJIbTYypHbIE pa3iuuvs OOy4YaroIIUXCs, IOJIOBO3PACTHBIX U
VHIUBHUIYaIbHBIX OCOOEHHOCTEH.

2. COJEP KAHUE YYEBHOI'O TIPEJIMETA «®U3UKA»

7 Kiacc

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY-KAIOIEr0 MUPAa

dusnka — Hayka o npupoze. Apnaenus npupoast (MCY). @usnueckue sABaeHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuuHbl. M3MepeHue ¢uznueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts u3Mepenuit. MexayHapoHas CUCTEMA €TUHUIL.

Kak ¢u3uka u apyrue ecTeCTBEHHbIC HAYKU U3Y4alOT MIPUPOTY.

EcTecTBeHHO-Hay4YHBIM METOJ| MO3HAHWA: HAOJIOJIEHHWE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmogaemMoro sBieHus. Onucanne PU3NYECKHUX SBJICHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu

1. Mexanuueckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®usnueckue NpuOOpPbHl M MpPOUEAYypa NPSIMBIX H3MEPEHUN aHAJOTOBBIM H
HU(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimol

1. Onpesnenenne 1EHbl JEJICHUS IIKaJIbl U3MEPUTEIHHOTO MPpUOOpa.

2. U3mepenne o0bema XKUJIKOCTH U TBEPAOTO Tea.

3. Onpenenenrie pa3sMepoB MAJIbIX TEIL.

Pa3znea 2. IlepBoHayaibHbIe CBeJICHUA 0 CTPOCHUM BelIeCTBA

CrtpoeHue BellecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3mepbl. OMNbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JBrmxenue yactuil Beniectsa. CBsi3b CKOPOCTHU IBUXKEHUS YACTHI] C TEMIIEPATYPOH.
bpoynoBckoe nBuwxkenue, nuddysusa. BzaumoaeicTBie 4acTuIl BEIIECTBA: TPUTHKECHUE
Y OTTaJIKWBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, MKUIKOCTEM U TBEPIbBIX
(kpucTammyecknx) Tei. B3anuMocCBs3b MeXIy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U HMX aTOMHO--MOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu

1. HabnroneHue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue muddysun.

3. HaGmronenue siBieHu, OOBICHSIIONMXCS MPUTSIKEHUEM WIH OTTAIKWBAHHEM
YaCTUIl BEIIECTBA.

Pa3nen 3. /IBHu:keHHe U B3aUMOAeHCTBHE TeJl

Mexanuueckoe JBUKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JBUYKEHHE.
Cxopoctb. CpeqHsisi CKOPOCTh [P HEPABHOMEPHOM JABUKEHHUH. PacuéT my Ty U BpeMeHH

1 MC — snementsl CoJIepXKaHusl, BKIIFOYAIOIITHE MEXIIPEIMETHBIE CBS3H, KOTOPBIE TI0IpoOHEe
PACKpPBITHl B TEMAaTUYECKOM TUIAHUPOBAHHH.



JIBUKEHUS.

SABnenue wuHepuuu. 3aKOH HHepuuu. B3anMmopaeiicTBue Ten Kak NpUYHMHA
M3MEHEHHsI CKOPOCTHU JIBWXKEHHs Tell. Macca kKak mepa MHEpTHOCTH Tena. [1moTHOCTh
BelecTBa. CBA3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepucTUKa B3auMoencTBrs Ten. Cuia ynpyroctu 1 3akoH ['yka.
N3mepeHne cuibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIEHUE TATOTEHUS M CUiA TSKECTH.
Cuna tspxectu Ha npyrux riaHetax (MC). Bec tena. HeBecomocTs. CroskeHue cui,
HaIlpaBJICHHBIX MO OJHOM mpsiMoi. PaBHoxelicTByromas cwii. Cuiia TpeHHs.

Tpenue ckolibkeHUs U TpeHue nokosi. Tpenue B npupoae u rexuuke (MC).

Hemoncmpayuu

1. HaGnroneHue MexaHM4ecKoro JIBHKEHUS Tea.

2. I3mepenne CKOpOCTH NPSIMOJIMHENHOTO IBHKEHUSI.

3. HaGnroneHue siBeHUsI MHEPIIUH.

4. HabmoeHre n3MeHEHUs! CKOPOCTH P B3aUMOJICHCTBUU TEIl.

5. CpaBHEHHE MacC MO B3aUMOJICUCTBHIO TEIL.

6. CnoxeHue Cuil, HAPaBJIEHHBIX 110 OAHOW HPSIMOM.

Jlabopamopnvie pabomul u onvimul

1. Onpenenenne MIOTHOCTU TBEPOTO TENA.

2. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUSI OT CUJIbI
JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszneua 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH U Ia30B

JaBnenue. CrnocoObl yMEHbIIEHHUS W yBEIMYEHHs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTB JABJICHUS ra3a oT 00bEMa, TEMIIEPATYPHI.

[lepenaua naBneHust TBEPABIMU TE€IIAMH, KUJIKOCTSIMU U ra3aMHu.

3akoH [Tackans. [lTHeBMaTHUecKre MallIMHbL. 3aBUCUMOCTD TIABJICHUS JKUAKOCTH OT
riyounsl. ['mapocratnyeckuii napanokc. Coobuiaromnuecs cocyabl. ['uapaBinyeckue
MEXaHU3MBI.

Atmochepa 3emim u atMmocdepHoe maBieHue. I[IpUuuHBI CyIIECTBOBAHMS
Bo3nymiHOW o6omoukn 3emun. OmnbeiT Toppuuermmm. UM3mepenue — aTrmocdepHOro
JaBleHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HAJ[ YPOBHEM MODSI.
[Tpubops! 17151 U3MepeHus: aTMOC(hEpHOTO J1aBJICHUS.

JlelicTBrE XKUIKOCTM M Ta3a Ha IOTPYKEHHOE B HUX TeO0. BelTanKkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue Ter.

BosnyxomnnaBanue.

Jemoncmpayuu

1. 3aBUCUMOCTB JABJICHHS I'a3a OT TEMIIEPATYPBI.

2. Ilepenayda maBieHUs KUIKOCTHIO U Ta30M.

3. CooOmaronuecs: Cocy/abl.

4. I'mapaBadueCcKUi mpecc.

5. [IposiBneHune necTBust aTMOCHEPHOTO TABICHUS.

6. 3aBUCUMOCTD BBITAJIKUBAIONIEH CHUJIBI OT 00beMa MOTPYKEHHON YacTH Tesa U
MJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEHN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcnoBue 1iaBaHusl TeJ: IJIABAHUE WIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol



1. Onpenenenne BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH HA TEJIO, HOTPYKEHHOE B
KUJKOCTbD.

2. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CHUIIBL,
JEUCTBYIOLIEH HA TEJIO B KUJIKOCTHU, OT 00beMa MOrPYKEHHOU B KUJKOCTh YaCTH Tela
Y OT IUIOTHOCTHU KUJKOCTH.

Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus

Mexanuueckast pabota. MOITHOCTB.

[IpocThie MEXaHU3MBI: pbluar, OJI0K, HAKJIOHHAS IJI0CKOCTh. [IpaBuiio paBHOBeCHS
peiuara. [Ipumenenue npaBuiia paBHOBECHSI pblyara K OJIOKY. «30J0TO€ TPABUIION»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B ObITY U TEXHUKE.

Mexannueckass  sHeprus. KuHeTndeckas W NOTEHUHAIbHAs  DHEPTHS.
[IpeBpalieHre OJHOrO BUJA MEXAHUYECKOM JHEPIUM B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu

1. IIpumepsI MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol

1. UccnenoBanue ycioBHil paBHOBECHS pblyara.

2. N3mepenne KIIJI HaKITOHHOM TIIOCKOCTH.

& Ki1acc

Pa3znea 6. TensioBble siBJIeHUs

OCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJSIPHO--KUHETUUECKONM  TEOPUU  CTPOCHUS
BelecTBa. Macca u pa3mepbl aTOMOB U MOJIEKYJT. OTIBITHI, TOJTBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUST MOJICKYJISIPHO--KUHETUUECKON TEOPUH.

Mopgenun TBEPAOro, SKUAKOIO U Tra3000pa3HOr0 COCTOSHUN  BEIECTBA.
Kpucramnnueckue u amopgubie Tena. OObsSICHEHHWE CBOWMCTB ra3oB, >KUJIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNA MOJEKYISIPHO--KUHETUUYECKON TEOpUH.
CmaurBaHU€ U KanWUISIPHBIE sIBICHUA. TenIoBoe pacliupeHue 1 CKaTHe.

Temnepatypa. CBs3b TeMIIEpATYPbl CO CKOPOCTHIO TETIJIOBOTO JIBUKECHUS YACTHII.

Buytpennsis  sHeprus.  CrnocoObl  M3MEHEHHUS  BHYTPEHHEH  DHEPIUw:
TEerIonepeaya U COBEpIIeHUe padoThl. Buibl Teronepenaun: TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3ITyYEHUE.

KomnuectBOo TemmoTel. YaenbHas TEIUIOEMKOCTH BENIECTBA.

TennooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIIJIOBOTO OajaHca.

[InaBieHre W OTBEPAECBAHHE KPUCTAIMYECKHX BEIIECTB. YJENbHAs TEIJIOTa
maBienus. [TapoodpazoBanue u kouaeHcanus. Mcnapenue (MC). Kunenue. Y nenbHas
TEeII0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUIEHUS OT aTMOC(HEPHOTro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TernoBbix asurateneit. KIIJ[ TemmoBoro

nBuraresns. TerioBble JBUTaTeNn 1 3aluTa okpysxkaromiei cpeast (MC).

3aKOH COXpaHEHUs U MPEBpaIleHUs YHEPTUU B TETUIOBBIX Tporieccax (MC).

Hemoncmpayuu



1. HaGnronenue 6pOyHOBCKOTO JIBHKCHHSI.

2. Habmonenue nuddysumn.

3. Habmoenue siBleHrui cMauMBaHUS U KallWJUIAPHBIX SIBJICHUU.

4. HaGmoieHre TerioBOro paciupeHust Ted.

5. V3MeHeHue naBlieHHd Tra3a NpU U3MEHEHHMH OOBbEMa M HarpeBaHWU WIIU
OXJIaXKICHUH.

6. [IpaBuia u3MepeHUs: TEMIIEPATYPHI.

7. Buapl Terionepeaydm.

8. OxJtaxkieHue Ipu COBEPIICHUHN pabOTHhI.

9. HarpeBanue npu coBepIieHUH pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHEHHE TETIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaOmronenue KureHus.

12. HabGnroieHre nocTosTHCTBA TEMIIEPATYPHhI MPU TUIABICHHH.

13. Monenu TenaoBbIX ABUTATENCH.

Jlabopamopnwie pabomul u onvimol

1. UccnenoBanue sBICHHUS TEIJIOOOMEHA TIPU CMEIIMBAHUU XOJIOJHOU U
ropsiuer BOJIBL.

2. OnpeneneHne yIeabHON TEITOEMKOCTH BEHIECTBA.

Pazngen 7. Daekrpruyeckue 1 MATHUTHBIE SIBJICHUSI

OnekTpu3auus Ten. J[Ba poja 3IEKTpUYECKUX 3apsaoB. BzaumopeictBue
3apspDKEeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTH CHIIBI B3aMMOJIEHCTBHUS 3apS>KEHHBIX
TE€JI OT BEJTMYMHBI 3aPSAJIOB U PACCTOSHUS MEXKTY TE€JIaMH ).

OnekTpuueckoe moise. Hanpssk€HHOCTh 3JIEKTPUYECKOTO TMOJIS.

[IpyHLIMT CyNepNO3UIMN AIEKTPUUECKUX MOJIEH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu »snexkTpuyecKkux 3apsaoB. ODJIEMEHTApPHBIM 3JIEKTPUYECKUM 3apsil.
Crpoenue atoma. IIpOBOJHUKY M JUAIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKHM TOK. Y CJIOBUS CyIIECTBOBAHUS JIEKTPUUECKOTO TOKA. McTouHnKM
MOCTOSTHHOTO TOKa. JIEHCTBUSI DJIEKTPUYECKOrO0 TOKa  (TEIJIOBOE, XMMHYECKOE,
MarHuTHOE). DJEKTPUUYECKUH TOK B )KUJIKOCTSX U ra3ax.

OnekTpudeckas nenb. Cuiia Toka. DJIEKTPUUECKOE HANIPSIKEHNUE.

ConpoTuBIiieHHE TPOBOIHUKA. Y IETTLHOE CONPOTHUBIICHUE BEIIECTBA.

3akon Oma jy1s1 yuactka 1enu. [locienoBarenbHoe U napaielibHOE COCIMHEHUE
MPOBOJHUKOB.

PaGota u MOIIHOCTH JJEKTPUYECKOTO Toka. 3akoH Jhxoyms—IJlenna.
DneKTpudecKre Ienu U TMOTPEOUTENn AIeKTpuueckoi sHeprun B OwbiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE MarHuThl. B3anMonencTBHE NOCTOSHHBIX MarHuTOB. MarHuTHOE
nojie. MarHutHoe noJjie 3eMJId U €ro 3HaueHue ISl sku3Hu Ha 3emie. OnbIT Dpcerena.
MarnutHoe 1oJie dJEKTPUUECKOTO ToKa. [IpuMeHeHue 3JIeKTPOMarHuTOB B TEXHHKE.
JleficTBME MarHUTHOTO TIOJISI HA TTPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATEIb TOCTOSTHHOTO
Toka. Mcnonbp30oBaHME DIEKTpPOABUIaTENCd B TEXHUYECKUX YCTPOMCTBAX MU Ha
TpaHCIOpTE.

Onbitel Dapanes. SBinenue 3nekTpoMarHuTHON uHAyKuuH. I[IpaBuino JleHma.
Onextporenepatop. CrocoObl MONTYYEHUS AIEKTPUUECKOM SHEPTHH. DIEKTPOCTAHIIUN
Ha BO30OHOBJIIEMBIX ICTOUYHHUKAX SHEPTHUH.



Jemoncmpayuu

1. DnekTpu3anus Ten.

2. /IBa poja 3JEKTPUYECKHUX 3aps0B M B3aUMOJEHUCTBHUE 3apsKCHHBIX TElL.

3. YCTpOMCTBO U AEUCTBUE AIEKTPOCKOIIA.

4. DnexTpocTaTuyecKas MHTyKILIHS.

5. 3aKOH COXpaHEHUS JIEKTPUYECKHUX 3aPS/IO0B.

6. [IpoBOIHUKY U TUAJICKTPUKH.

7. MoaenupoBaHuE CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.

8. ICTOYHMKYM IOCTOSIHHOTO TOKA.

9. JleicTBUS AJEKTPUIECKOTO TOKA.

10. DneKkTpudecKuii TOK B AKHUIKOCTH.

11. I'a3oBbI# pazpsi.

12. 3MepeHune CUITbl TOKa aMIIEPMETPOM.

13. 3mMepeHne 2IeKTpUIEeCKOTr0 HANPSKEHUS BOJIBTMETPOM.

14. Peoctar u MarasuH COIpOTUBIICHUN.

15. B3anmoiericTBHE ITOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOMXHOCTH PA3IECICHHS IOJIIOCOB MAarHMTa.

17. MonenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MATHUTOB.

18. OneIT Dpcrena.

19. MarnuTtHoOe 10j€e ToKa. DJIEKTPOMArHHuT.

20. [elicTBuE MarHUTHOIO MOJISI HA POBOJHUK C TOKOM.

21. DnexTpoaBUTraTENb NOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBICHUS JIEKTPOMArHUTHON WHTYKIIMH.

23. OnbiTbl Papages.

24. 3aBHUCUMOCTb HaIlpaBJIICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUWA €ro
BO3HUKHOBEHUS.

25. DIEeKTpOTreHePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimul

1. Co6opka u mpoBepKa padoThl IAECKTPUUECKOM IIEMU MOCTOSIHHOTO TOKA.

2. I3Mepenue U peryaImpoBaHue CUJIbI TOKA.

3. I3MepeHune U perynupoBaHue HANIPSKECHHUS.

4. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 pe3UCTop, OT
CONPOTUBJIEHUS] PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

5. Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO 4Yepe3 PEe3UCTOp.

6. OnpeneseHre MOIUTHOCTH 3JEKTPUUECKOr0 TOKA, BBIIEISEMOM Ha pE3UCTOPE.

7. OnbITEI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJIECHCTBUS KaTyIIKU
C TOKOM ¥ MarHuTa OT CUJIbl TOKAa M HaIPaBJIECHUS TOKA B KaTYIIIKE.

8. KonctpyupoBanue u uzydeHue padoThl JJIEKTPOIBUTATEIS.

9 xiacc

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe  ABWKeHHE. MarepuanbHas Touka. (Cucrema  OTCYETA.
OTHOCUTENBPHOCTh ~MEXAHUYECKOTO  JBWKEHHs. PaBHOMEpHOE NPSAMOIMHEHHOE
nBmkeHue. HepaBHoMmepHOe mnpsiMonnHENHOE ABHWKEeHHE. CpenHsss U MTHOBEHHAs
CKOpOCTH TeJjla IIPYU HEPABHOMEPHOM JIBHKECHUU.



Yckopenne. PaBHOYCKOPEHHOE PSIMOJIMHENHOE IBUKEHHE.

CBoOoxnoe nagenue. OnpITel [ anuies.

PaBHOMepHOE [BM)XEHHE MO OKpyKHOCTH. llepwon u uacrtora oOparieHwus.
JIuneiinas u yrinoBas ckopocTh. LIeHTpocTpeMUTENIbHOE YCKOPEHHE.

ITepBbiii 3akoH Hptorona. Bropon 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyHLIMT CynepIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIbXKEHUS, CHIa
TPEHUSI OKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOHOTO MMaIEHUS.
Jemwxenne tmmaHer Bokpyr Comnma (MC). IlepBas kocMuueckas CKOPOCTD.
HeBecomocCTh 1 neperpysku.

PaBHOBecue MarepuanbHON TOUKH. AOCOMIOTHO TBEPIOE TEIO.

PaBHOBecHe TBEpIOro Tena € 3aKPEIUIEHHOM OChIO BpalleHUs. MOMEHT CHIIBIL.
LlenTp TsKECTH.

Nmnynec Tena. M3MeHenwe wummylibca. VMIynbec Ccuiabl. 3aKOH COXPaHEHHS
uMmiyibsca. Peaktusnoe asuxenue (MC).

Mexannyeckasi paboTa U MOIIHOCTb. PaboTa cui TsDKECTH, yNPYTrOCTH, TPEHUS.
Cszp sHeprun W pabotel. [loTeHImanbHash SHEpPrus Tena, TMOJHATOTO Hal
MMOBEPXHOCTHIO 3eMid. [loTeHUMabHasi HEPIrUsl CxKATOM MNpyKUHbL. KuHeTnueckas
sHeprus. TeopemMa O KHMHETHYECKOM HHEPrHMU. 3aKOH COXPAHECHHS MEXaHMYECKON
HHEPIUU.

Jemoncmpayuu

1. HabnroieHre MEXaHMYECKOTro JBIDKEHHSI Tejla OTHOCUTEIBHO Pa3HbIX Tl
OTCUeTaA.

2. CpaBHeHHE TyTEd M TPACKTOPUM JBWXKEHUS OJHOTO W TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. 3mepeHre CKOPOCTH U YCKOPEHUS TPSMOJIMHEMHOTO IBUYKEHHS.

4. VccrenoBanue NpU3HAKOB PABHOYCKOPEHHOIO JIBUKEHUS.

5. HaGnronenue ABMKEHUS Tela M0 OKPYKHOCTH.

6. HaOmrogenne MexaHMUYECKUX SIBJICHMM, MPOUCXOSAIIMX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTENHHO KaOuHeTa
buzukm.

7. 3aBUCUMOCTb YCKOPEHUS T€Ja OT MACChl TEJIa U ICMCTBYIOIIEH HAa HETO CHUJIBI.

8. Habmronenue paBeHcTBa CUJI P B3aUMOJICHCTBUM TEJ.

9. I3MeHeHue Beca Tera Mpu yCKOPEHHOM JBHKEHUH.

10. [Iepenaya uMIryabca py B3anMOJEHCTBUU TE.

11. IlpeoOpa3oBaHus SHEPTUU PU B3aUMOACHCTBUU TEIL.

12. CoxpaHeHne umImyJibca Ipyu HEYIPYTOM B3aUMOACHCTBUM.

13. CoxpaHneHue uMIlyjbca npu adCOMOTHO YIPYrOM B3aUMOICHCTBUM.

14. HaGmroieHre peakTUBHOTO JBUKEHHUS.

15. CoxpaneHne MeXaHUYECKON IHEPTUU TIPU CBOOOIHOM MaJICHUU.

16. CoxpaHeHrMe MEXaHWYECKOW SHEPrUuM MpHU JIBUKECHUM Tella MOoJ JACHCTBUEM
TIPY’>KUHBI.

Jlabopamopnwie pabomul u onvimol

1. OmnpeneneHue yCKOpEHHsI Tella MPU PABHOYCKOPEHHOM JBHXKEHUHU IO



HAKJIOHHOM ITTIOCKOCTH.

2. HccnemoBanume 3aBUCUMOCTH TYTH OT BPEMEHU MPU PaBHOYCKOPECHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

3. Onpexaenenne kKodHPUIUEHTA TPEHUS CKOJBKEHUS.

4. OnpeneneHue kECTKOCTH MPYKUHBI.

Pa3znen 9. Mexannueckue K0J1e0aHUS U BOJHBI

KonebarensHoe nBmwkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWI: TEepHO,
4acToTa, aMIUIUTyJa. MaremaTuyeckuil W TpYKUHHBIM MasTHUKU. [IpeBparieHue
DHEPIUH IIPH KOJIeOATSIHBHOM JIBUKEHUM.

3atyxaroume kKojeOanus. BeinyxaeHHble kojeOanusa. Pezonanc. Mexanuueckue
BOoJHBI. CBoiiCcTBa MeXxaHW4ecKux BOJH. [IpopoJibHbIE U MONEpeUHble BOJIHBI. JlinHa
BOJIHBI M CKOPOCTh €€ pacmnpocTpaHeHus. MeXaHMYeCKHUE BOJHBI B TBEPIIOM TeElIE,
cericmuueckue BoHbI (MC).

3Byk. I'pomkocTh 3Byka M BbicoTa ToHA. OtpaxkeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu

1. HaOmronenue xojieO0aHUM TeI NOJa OEHCTBUEM CHIBI TSKECTH U CHIIBI
YIPYTOCTH.

2. Habmonenue koneOanuii rpy3a Ha HUTH U Ha MIPYKUHE.

3. HabGnroneHnue BbIHYKIEHHBIX KOJIEOAHUIM U pEe30HaHCa.

4. PacnipocTpaHeHHE MPOAOJIbHBIX U MONEPEUHBIX BOJIH (HAa MOJICIIN).

5. HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHUI pE30HAHC.

Jlabopamopnvie pabomul u onvimol

1. Onpesenenne 4acTOThl U IEpUOJIa KOJIeOaHU MaTeMaTUYeCKOr0 MasiTHUKA.

2. Omnpesenenrie 4acToThl U IEpHOJia KoieOaHui MPY>KUHHOTO MasTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIEpHUOia KOJIeOaHN TTOIBEIIIEHHOTO K HUTH Tpy3a
OT JIJTMHBI HUTH.

4. IamepeHue yCKOpeHus: CBOOOHOTO TaIeHUs.

Pazgea 10. DneKkTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbIE BOJHBI

DJIEKTPOMArHUTHOE ToJIe. DJIEKTPOMATrHUTHBIE BOJIHBI. CaolicTBa
AJEKTPOMArHUTHHIX BOJIH. Illkanma 2yieKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DnekTpoMarHuTHasi mpupojia ceeta. CkopocTh cBeTa. BolHOBBIE CBOWICTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOIICTBA CBETA.

Pa3znen 11. CBeToBbIe SIBJICHUS

JlyueBas mognenb cBera. Mcrounuku ceera. [IpsamonuHerHOe pacrpoCTpaHEHUE
ceera. 3arMeHuss ConHua u Jlynsl. Otpaxkenue cera. Ilnockoe 3epkaiio. 3akoH
OTPaXEHUsI CBETA.

[Ipenomnenue cBeta. 3aKoH npenoMiieHus cBeta. [lomHoe BHyTpeHHEee OTpaKeHue



cBeta. Mcnosib30BaHKe NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xon nydeii B muH3e. OnTudeckas cucrema (oroamnmnapara, MUKPOCKOTIA U
teneckona (MC). I'na3 kak onTudeckasi cucteMa. biiM30pyKocTs U JabHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CliokKeHUE CTIEKTPATIbHBIX
uBeToB. J(ucnepcus ceera.
Hemoncmpayuu
. [IpsAMosnHEeHOE pacTipOCTpaHEHHE CBETA.
. OTpaxeHue cBeTa.
. [lomyuyenue n300pa>keHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
. [Ipenomnenue cpera.
. OnTudeckuii CBETOBO/I.
. X0 Jiydell B COOMpAIOIIEH JIMH3E.
. XOJ1 Ty4el B pacCenBaroIIeH JIMH3E.
. [lonydenune nzo06paxeHU ¢ MOMOIIBIO JINH3.
. [Ipunuun npeiictBus ¢oToarnmnapata, MUKPOCKONA U TEJECKoMa.
10. Mogaens riasa.
11. Paznoxxenue 6eoro cBeTa B CIIEKTP.
12. Tloryuenue O6eoro cBeTa Mpu CI0KEHUH CBETAa PAa3HBIX I[BETOB.
Jlabopamopnvie pabomul u onvimol
1. WMccnenoBaHue 3aBUCHMOCTH yTila MPEJIOMJICHHS CBETOBOrO Jiydya OT yIJa
MaJICHUS Ha TPAHUILIE «BO3AyX—CTEKIIO».
2. I[Monyuenue n300pa>keHUI € TOMOIIBIO COOMPAIOIIEH JIMH3BI.

O 001N DN~ WN —

Pa3gen 12. KBaHnTOBbBIE IBJICHUSA

OmnbiTel Pezepdopna m mmanerapHas mojens aromMa. Moaens atoma bopa.
HcnyckaHue n noriomenne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, 6eTa- u ramma--uziaydeHus. CTpOCHHE aTOMHOTO
anpa. HykionHas monens aroMHOTO siapa. M30TomsL.

PanuoaktuBHblie mpeBpaiieHus. [leproa mosypacnana aTOMHBIX siiep.

SnepHble peakuuu. 3aKOHBl COXPAHEHUSI 3apsiIOBOTO M MacCOBO-TO YHCEIL.
DHeprus cBsI3U aTOMHBIX sifiep. CBsI3b MacChl U 3HEPruu. Peakiuu cuHTe3a U JIeJIeHUs
anep. Mcrounuku sueprun Comuna u 38€371 (MC).

Snepnas osHepretuka. J[eMCTBUS pagMOAKTUBHBIX W3JIYYEHUM HA KUBBIE
opranuzmbl (MC).

Jemoncmpayuu

1. CrieKTpbl U3IIy4eHUs U MOTJIOIIECHHUS.

2. CHeKTpsl pa3InYHbIX Ta30B.

3. CnekTtp Boaopoaa.

4. HaGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTa cueTunka HOHU3UPYIOIINX U3JTyYESHH.

6. Peructpanusi u3iiydeHuss MNPUPOJHBIX MHUHEPAJIOB U MPOTYKTOB.

Jlabopamopnvie pabomul u onvimol

1. HaGnroneHue CIUIOMIHBIX M JUHEHYATHIX CIIEKTPOB H3IIyUYCHUS.

IHoBTOPHUTEIHLHO-00001IAO U MOAYIb
[ToBTOpUTENHEHO--0000IAIONINN MOAYJIh TIPEIHA3HAYEH JIJIi CUCTEMAaTH3aIuu |



0000IIeHHS TPEIMETHOTO COJIEP’KAaHUs U OTbITa JACSTeIbHOCTH, MPUOOPETEHHOTO MPHU
U3yYeHUH BCEro Kypca (HU3MKH, a TakkKe A MOATOTOBKM K (OCHOBHOMY
TOCYJapCTBEHHOMY »JK3aMeHy Mo (u3uke s OOyJaromuxcs, BBIOPABIIMX ATOT
y4eOHBIN TpeIMeT.

[Ipn W3ydeHHH JAHHOTO MOJYJIS PEANTU3YIOTCSI W CUCTEMATU3UPYIOTCS BHUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEeUMBACTCS OCTHXKEHHE MPEAMETHBIX U
METalpeJMETHBIX  IUTAHUPYEMBIX  pe3yJbTaTOB  OOy4YeHHs, dbopmupyeTcs
€CTECTBEHHO-HAYYHAs] T'PAMOTHOCTh. OCBOCHHME HAy4YHBIX METOJOB HCCIEIOBAaHUS
SIBJICHUM MTPUPOJIbI U TEXHUKH, OBIIAJICHUE YMEHUAMH OOBSICHATh PU3MUECKUE SBICHHUS,
MIPUMEHSISL TIOJYYEHHbIC 3HAHUS, pElIaTh 3aJayd, B TOM YHCIE KAYECTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO JEATEIBHOCTHBIM XapakTep AAHHOTO pas3feia peanu3yercs 3a
CYET TOrO, YTO yYalIMecs BBINOJHAIOT 3aJlaHHs], B KOTOPBIX UM MPEIIaracTcs:

—Ha OCHOBE TIIOJYYEHHBIX 3HAaHUM pAclo3HaBaTb M HAYYHO OOBSACHATH
¢duznyeckue BJICHUS B OKPY KaIOLEH MPUPOE U MOBCEIHEBHOM KU3HM;

—HCMOJIb30BaTh HAy4YHbIE METOJIbI UCCIEAOBAaHUS (PU3MYECKUX SIBIICHUH, B TOM
YyyCIe AJIs1 IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJOB;

—OOBSICHATh HAyYHbIE OCHOBBI Hauboyiee Ba)KHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMep, IPAKTHYECKOIO HCIIOIb30BaHUS Pa3JIMYHBIX HMCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMs BCEX M3BECTHBIX BHUJOB
sHeprun. Kaxgas u3 TeM JaHHOrO pasjena BKIIOYAET JKCIEPUMEHTAIbHOE
UCCIIeJIOBaHME 0000IaIero xapakrepa. Pazgen 3aBepiiaercs INPOBENECHUEM
JMAarHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOM IIKOJIBI.

3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O
HPEAMETA «®U3UKA»

3.1 JIudHOCTHBIE PE3YIBTATHEI OCBOCHUS VUEOHOT0O IIPEAMETA

Ilampuomuueckoe éocnumanue:

—TIPOSIBJICHUE WHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKOU
bu3nYecKoil HayKH;

—IICHHOCTHOE OTHOIIICHHE K JOCTH)KCHHUSIM POCCHMCKHX YYCHBIX -(DU3HUKOB.

I'pasicoanckoe u Oyxoeno-upascmeennoe 60cnumanue:.

—TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCYKICHHH OOIICCTBCHHO 3HAYMMBIX U
THYECKHX MPOOJIEM, CBA3aHHBIX C TPAKTUUYCCKUM TPUMEHEHHUEM JIOCTHIKEHUN (PU3UKH;

—OCO3HAaHUE BAXHOCTH MOPAIbHO--3TUYCCKUX TPHUHIUIIOB B JCSITEIbHOCTH
YYEHOTO.

Icmemuueckoe éocnumanue:

—BOCIIPUATHE ICTCTUYECKUX KaueCTB (PU3NYCCKOW HAyKH: €€ TapMOHUYIHOTO
MIOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUIHOCTH.

I]ennocmu nayunozo no3Hanus:

—O0CO3HaHKE IIECHHOCTH (PU3UYECKO HayKH KaK MOIITHOT'O HHCTPYMEHTA ITO3HAHUS




MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAKHEUILIEW COCTABISAIOIEHU KYJIbTYPHI;

—pa3BUTHE HAy4HOH JI0003HATEIBHOCTH, HMHTEpPECa K HCCIEI0BATEIbCKON
NEeATEIbHOCTH.

Dopmuposanue Kynbmypol 300pP06ba U IMOUUOHATLHO20 DJ1A2ONONYUUA '

—OCO3HAaHHME LIEHHOCTU 0e30macHoro oOpa3a KU3HHU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, Ba)KHOCTU IpaBWJ 0€30MacHOr0 MOBEACHHS Ha TPAHCIOPTE,
Ha JIOPOTrax, C ANEKTPUUYECKUM U TEIJIOBBIM 000PYA0BAaHUEM B JOMAIIHHUX YCIOBUSIX;

—Cc(OpMUPOBAHHOCTh HABBIKA pe(piieKcrH, IPU3HAHUE CBOETO IIpaBa Ha OIIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4eioBeKa.

Tpyoosoe éocnumanue:

—AaKTUBHOE Y4YacTHE B PEILICHUU MIPAKTUUECKUX 3a/1ay (B paMKax CEMbH, LIKOJIbI,
ropoja, Kpast) TEXHOJIOTUYECKON U COLMAIbHOM HAINpaBIEHHOCTH, TPEOYIOIIMX B TOM
qucie U PU3NIEeCKUX 3HaHUH;

—MWHTEpPEeC K MPAKTHUECKOMY H3YUYEHHIO Mpodecchid, CBSI3aHHBIX C (PUZUKOH.

JKonozuueckoe eocnumanue:

—OpHUEHTalMsl Ha MpPUMEHEHUE (PU3MYECKUX 3HAHUWA [JIs PEIICHHs 3a1ad B
00JIaCTH OKpy>Karoulel cpejbl, TUIAHUPOBAHUS MOCTYNKOB M OLIEHKH UX BO3MOKHBIX
MOCJIEICTBUM VISl OKPYKAIOLIEH Cpeibl;

—OCO3HAHHE TJIOOAIBHOIO XapakKTepa 3KOJIOTMYECKUX MpoOJeM U MyTer ux
peuieHusl.

Aoanmauyus o0yuarwwe2oca K USMEHAIOWUMCA YCIOGUAM COUUATLHOU U
nPUPOOHOIL Cpeowl:

—TI0TPeOHOCTh BO B3aMMOJIEWCTBUM TIPU BBINOJHEHUM HUCCIEIOBAaHUN U
IPOEKTOB (PU3NYECKOM HANPaBIEHHOCTU, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHUX;

—TIOBBIILICHUE YPOBHS  CBOEM  KOMIIETEHTHOCTH 4€pe3  IMPAKTHYECKYIO
NESATEIbHOCTb;

—TMO0TPEeOHOCTh B (POPMHUPOBAHMN HOBBIX 3HAHUM, B TOM 4Hcle (pOpMyIHpoBaTh
UJIeH, MOHATHS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBJICHUSX;

—O0CO3HaHUE Je(UIIMTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEW B 00JacTu
bu3uKy;

—TIUTAaHUPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHMIA;

—CTpPEMJICHUE aHAJIM3UPOBATh M BBISBISATH B3aWMOCBSI3U IMPHUPO/JIbI, OOIIECTBA
Y SKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BAHUEM (DU3UUECKUX 3HAHUI;

—OILIEHKa CBOMX JEHCTBUH C YYETOM BIUSHUA Ha OKPYKAOIIYIO Cpendy,
BO3MO>KHBIX [VI0OAJBHBIX TOCIIEICTBUM.

3.2 MeTtanpeaMeTHBIE PE3VIILTATHI OCBOEHUS VUEOHOT0 IIpEIMETA
YHUBEpCcAIbHBIC TO3HABATEIILHBIC IEUCTBUS

Bba3oeuvie nozuueckue oeiicmeus.

—BBISBJISTh U XapaKTEPU30BaTh CYIIECTBEHHbIE PU3HAKA OOBEKTOB (SIBJICHUH);

—YCTaHaBJIUBAaTh CYIIECCTBEHHBIN MpU3HAK KIacCU(PHUKAIMK, OCHOBAHMS [IJIsi
00001IIeHNS U CPAaBHEHUSI,

—BBISBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B paccMaTpHBaeMbIX (paKTax,
JIAHHBIX ¥ HAOMIOJECHUSX, OTHOCSIIUXCS K (PU3HMUESCKUM SBICHUSM;

—BBISBJISTh TPUYUHHO--CJICJICTBEHHBIE CBS3U TIPU  M3YyUYCHUHU (PUINUECKUX
ABJIEHUM M MPOLECCOB; JEJIaTh BBIBOJABI C MCIOJb30BAHUEM JIE€IYKTUBHBIX U



WHYKTUBHBIX YMO3AKJIFOUCHHH, BBIIBUTATh THUIIOTE3bl O B3aWMOCBS3SIX (HU3HUUECKUX
BEJIMYNH;

—CaMOCTOATEIBHO BBIOMpATh CIOCOO pelleHus: yuyeOHOM (M3HYECKOl 3aaauu
(cpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHMs, BBIOOp HauOosiee MOAXOIAIIETO C
Y4ETOM CAMOCTOSATEIBHO BBIICIICHHBIX KPUTEPHUEB).

Ba3zoevie uccneoosamensvckue oeiicmeusn:

—MCII0JIb30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUNM HHCTPYMEHT [TO3HAHUS;

—IIPOBOJUTh IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HE- CJIOXHBIN
(u3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEOBAHUE (PU3UUECKOTO SBICHMUS;

—OLEHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMALIHIO, OTYUYEHHYIO B
XOJI€ UCCIIEI0BAHUS WM HKCIIEPUMEHTA;

—CaMOCTOATENIbHO (HOPMYIHPOBATH OOOOIICHHS W BBIBOABI MO pe3ysbTaTaM
IIPOBEJICHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

—TIPOTHO3UPOBATH BO3MOXKHOE JalibHElIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEIOIOKEHUS O PA3BUTUU B HOBBIX YCIOBUAX U KOHTEKCTAX.

Paboma c ungpopmaueit:

—TIIPUMEHSTH PA3IUYHbIE METO/bl, HHCTPYMEHTBHI U 3aPOCHI IIPU IOUCKE U 0TOOpE
MH(OpMAIUU WIH JAHHBIX ¢ YYETOM IPEIOKEHHON yueOHOM (PU3nyecKon 3a/1auu;

—aHaJIU3UpPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIHIO
pa3IUYHBIX BUJOB U (POPM IIPENCTABICHHUS,

—CaMOCTOSATEIbHO  BBIOMpaTh  ONTUMAJIbHYIO  (opMy  NpeAcTaBiICHUS
uHpOpMaMu W WUIIOCTPUPOBATH PEIIAEMbIE 3a/ladyd  HECJOKHBIMU CXEMaMH,
Jquarpammamu, HHOM rpaduKkoil 1 uX KOMOMHALUSMH.

YHuBepcaabHble KOMMYHHKAaTUBHBIE 1EUCTBUSA

Obwenue:.

—B X0/J1e 00CyKIeHUs y4eOHOT0 MaTepuaia, pe3yJbTaToB Ja00paTOPHBIX padboT U
MIPOCKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIAaeMOUW TEMBI U BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHHE 3a1a91 U TOIIep KaHue OJ1aroeaaTeIbHOCTH OOIIEHNS;

—COIIOCTAaBJISITh CBOW CYXKJICHHSI C CYXKICHUSMHU JIPYTUX YYaCTHUKOB JIHAJIOTa,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UIIHUI;

—BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

—yOJIMYHO TMPEJCTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

Cosemecmnasn oeamenvnocns (Compyonuuecmeo):

—TOHUMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAMBUIYaAJIbHON
paboOThl MPU PELIEHUH KOHKPETHON (Pu3nyeckoi mpoOaeMsl;

—IPUHUMATH LEIU COBMECTHOM AESATEIBHOCTH, OPraHU30BbIBATh JEUCTBUSA T10 €€
JOCTHXKEHHIO: PaclpesiesiTh PO, 00CyKAaTh MPOUECChl U Pe3yJbTaThl COBMECTHOM
paboThl; 00001IaTh MHEHUSI HECKOJILKUX JIFO/ICH;

—BBIMIOJIHATHh CBOIO YacTh pabOThl, JTOCTUrasi KaueCTBEHHOTO pe3ysbTara I0
CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C APYTMMHU YJICHAMU KOMaH/IbI;

—OIIEHUBATh KayecTBO CBOET0 BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO C(HPOPMYITMPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

YHuBepcalbHbIE PErYJISITUBHBIE ACHCTBUS

Camoopzanua‘amm:



—BBISABIIATH MPOOJIEMBI B KU3HEHHBIX W YUCOHBIX CUTYaIUAX, TPEOYIOIMUX IS
perieHust GU3NIECKUX 3HAHWM;

—OpHUEHTUPOBATHCS B PA3JIUYHBIX  MOJAXOJAX  MPUHATHS  pElIeHUN
(MHIUBUIYTbHOEC, IPUHATHE PEIICHHUS B TPYIIIE, MPUHATHE PEIICHHUA TPYIITION );

—CaMOCTOSITETTLHO COCTaBIIATh AJITOPUTM pEIICHHUs] (U3MUECKOU 3a7a4d WA
TJIaHa UCCIICIOBAHUS C YIETOM UMEIONINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH IpeIjiaraeéMble BApUAHThI PEIICHUH;

—J1e1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxoumpons (peghnexcus):

—J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U MIpejiaraTh IUIaH e¢ N3MEHEHUS;

—O0OBSICHATH MPUIHHBI JOCTHKCHUS (HEJJOCTHKCHHS ) PE3YIHTATOB S TEIHHOCTH,
JlaBaTh OLIEHKY TPUOOPETCHHOMY OIIBITY;

—BHOCUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIC B XOJ BBITTOJHEHUS
(U3MYECKOTO WCCIICNOBAHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MCHUBIINXCS CUTYaIlUH, yCTAHOBIICHBI ONTUOOK, BO3HUKIINX TPYAHOCTEH;

—OIICHUBAaTh COOTBETCTBHE PE3yiIbTaTa IMEJN U YCIOBUSM.

ImoyuonanbHvll UHMENTEKM

—CTaBUTh ceOsI Ha MECTO JPYroro 4eloBEeKa B XOJ€ CIOpa WM JUCKYCCHU Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTHKY JPYTOTO.

Ilpunamue ceds u opyzux:

—TIpU3HaBaTh CBOE MPABO Ha ONMIMOKY MpH PElIeHUH (HU3MUECKHUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHbIE TEMBI U TAKOE e MPaBO JPYroro.

33 [IpeaMeTHEIEC pe3yJIbTaThl OCBOCHUS VHC6HOFO npcameTa

7 Knacc

CeMUKIIACCHUK HAYUYUTCA:

—HCTIOJIb30BaTh TOHATHUS: (PU3MUYECKHE W XUMHUYCCKUE SBJICHUS; HAOJIOIEHUE,
AKCIIEPUMEHT, MOJICIb, TUIIOTE3a; SAUHUIBI (DU3UUCCKUX BEIMYMH, aTOM, MOJICKYJa,
arperatHble COCTOSIHUS BellecTBa (TBEpHOE, KUIKOE, ra3000pa3HOE); MEXaHUUECKOe
IBUWKEHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAas cui, naedopmanus (ympyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIIAIOIINECS COCYbL;

—paznmuuath sBiaeHus (Auddy3us; TEIUIOBOE IBIKEHHME YaCTUIl BEIIECTBA;
pPaBHOMEPHOE JIBI)KCHHE; HEPABHOMEPHOE JBW)XCHHUE; UHEPIUS; B3AUMOJICHCTBUE TEIT;
paBHOBecHE TBEPABIX TEN C 3aKPEIUICHHOW OChIO BpAIllEHUWs; Tepeaada JTaBICHUS
TBEPIABIMHU TEJIAMH, JKUJIKOCTAMH U Ta3aMu; aTMOC(epHOE NaBlieHUE; TJIaBaHUE TE,
MpEeBpAIICHNUS] MEXaHUYECKON IHEPTUH) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

—PpacIio3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKUX SBICHUU B OKPY KAIOIIIEM
MHpE, B TOM uYHcie (U3NYECKUE SBICHUS B MPUPOJEC: MPUMEPHI JBIKCHUS C
Pa3IMYHBIMM CKOPOCTSIMHU B JKHBOW W HEXHWBOW MpUPOJE; NCHCTBHUE CUIIBI TPCHHS B
MIPUPOJIC U TEXHHUKE; BIMSHUE aTMOC(EPHOTO JTaBJICHHS Ha )KUBOW OPraHn3M; IJIABAHKE
pBIO; phIUaru B Telle YelIOBEKa; MPH ATOM TEPEeBOAWTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIICIIATH CYIIICCTBEHHBIC CBOMCTBA/IPU3HAKY (PU3NUECKHUX SBIICHUI;

—OIKUCHIBaTh W3YUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBICHUSA, HWCIIOJB3YS



¢duznyeckue BennYuHbI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMsI, IyTh, CKOPOCTH,
CPEIHssI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSHKECTH, BEC TEJa, CUJIA TPEHUS, J1aBJICHHUE
(TBEpmoOrO TeENa, >KUIKOCTH, Ta3a), BBHITAJIKMBAIOMNIAS CHWJIA, MEXaHWUYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbL, KO3(PQPUIIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETHYECKasi U MMOTEHUUAaIbHAsl YHEPrusi); IPH ONUCAHUU NPABUIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCTIONIB3YEMBIX BEJIMYUH, UX 0003HAUCHUS U €TUHUIIBI
bu3MYEeCKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3NYECKYIO
BEJIMYMHY C JAPYTMMH BEJIMYMHAMU, CTPOUTh TpaUKU H3YYEHHBIX 3aBHCHUMOCTEU
(bu3MYEeCKUX BEJIUYUH;

—XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS U MPOLIECCHI, UCTIONb3Ys
npaBuia CJIOXEHHUs cuil (BIOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBecHs pbiyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH,
3aKOH COXpPAaHEHHMS MEXAHWYECKOW OHHEpPruv; NpH OSTOM JaBaTh CIOBECHYIO
(GbopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHUECKOE BBIPAKECHHE;

—OOBACHATh (DPU3UYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TEI, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallud MPaKTUKO--OPUEHTHPOBAHHOIO XapakTepa: BbISBIATH
MPUYUHHO--CIIEICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHUE U3 |—2 JOTMYECKUX I1aroB C
onopoii Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX SBJICHUN, (PU3NUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

—peniath pacu€THble 3a7auu B 1—2 neicTBUs, UCHIOIb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBAOLME (DU3NYECKUE BEIMYMHBI: Ha OCHOBE aHajliM3a YCJIOBHS 3aJauu
3alliChIBaTh KPATKOE YCIIOBHUE, MOJCTABIATh (PU3NUYECKUE BEJIUUYHMHBI B (OPMYJIBI U
IPOBOAUTH PACUYETHI, HAXOJIUThH CIIPABOYHBIE JaHHbIE, HEOOXOIMMBIEC JI PELIEHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETNUNHBI;

—pacno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPHU MOMOIIHN (PU3NUIECKUX
METO/IOB; B OINKMCAHUM MCCIIEOBAHUS BBIACIATh IPOBEPSEMOE IPEANOTIOKEHHE
(rumoTe3y), pa3iuyaTh W HHTEPIPETHPOBATH IMOJTYUYEHHBIM pe3yJbTaT, HAaXOIUTh
OLLIMOKH B XOJI€ ONBITA, JENATh BHIBOJIBI 110 €TI0 PE3YJIbTATAM;

—TPOBOAUTH OIBITHI M0 HAOIIOACHHUIO (U3UYECKUX SIBICHUN WM (DU3UUECKUX
CBOMCTB TeJ1: (JOpMYJIMPOBATH MPOBEPSEMbIC MPEANOI0KEHUSI, COOUPATh YCTAHOBKY U3
MPEII0KEHHOTO 000PYI0BaHHUSI, 3alIMCHIBATH X0/ OIbITa U (POPMYIHPOBATH BHIBOABL;

—BBINOJHATh NPSIMbIE U3MEPEHUS PACCTOSHMSI, BPEMEHHU, MacChl Tena, o0beMa,
CWJIbI M TeMIepaTypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX HPUOOPOB;
3allMChIBaTh MOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOM aOCOIIOTHOM MOrPEUIHOCTH
U3MEpPECHU;

—TIPOBOJUTh MCCIEAOBAHUE 3aBUCUMOCTU OJHOM (DHU3MUECKON BEJIWYUHBI OT
JIPYyrof ¢ HCIOJb30BAaHUEM MPSAMBIX H3MEPEHHUH (3aBUCUMOCTH IYyTH PABHOMEPHO
JBHKYILETOCS TEJIa OT BPEMEHU JIBM)KEHUS TEJA; CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI
JaBJICHUS, KauecTBa 00pabOTKHU MOBEPXHOCTEH TeNl U HE3aBUCUMOCTHU CUJIbI TPEHUS OT
IJIOIIAAM CONPUKOCHOBEHUSI TEJN; CHJIbI YOPYrOoCTU OT YJJIMHEHUS MPY>KUHbL
BBITAIKMBAIOIEH CUJIBI OT OObeMa MOrpy>KeHHOW 4YacTH Teja M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJNO; YCIOBUU IUTaBaHUSI TEJ, YCJIOBUM paBHOBECHS pblyara U OJIOKOB);
y4acTBOBaTh B IUIAHMPOBAHUU Y4e€OHOTO UCCIEN0BaHUsA, COOUpaTh YCTAaHOBKY W
BBINIOJIHATh M3MEPEHHUsI, CIeAysl NPEIJOKEHHOMY IUIaHy, (PUKCUPOBaTh pe3yibTaThl
MOJyYEHHOW 3aBUCUMOCTH (DPU3MUECKUX BEJIMYMH B BHUJE MPEAJIOKEHHBIX TaOIHIl U



rpaduKoB, JenaTh BEIBOBI 10 PE3yIbTaTaM UCCIIEIOBAHMS;

—TMPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETMYMH (IIJIOTHOCTh BEIIECTBA
KUOKOCTM W TBEPIOTrO TeEJa; Cuila TPEHUS CKOJBbXKEHUS; [aBICHUE BO3/yXa;
BBITAJIKUBAIOIIAs CHJIAa, JIEWCTBYIOIIAsg Ha IMOrPYKEHHOE B JKHUJIKOCTh TEJO;
KO3 PUIIMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIENyS MPEJIOKEHHON
WHCTPYKIUU: TIPU BBIMOJTHEHUN U3MEPEHUN COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE NCKOMOU BEJTUYUHBI;

—Cco001aTh TpaBUia TEXHUKH O€30MacHOCTH Npu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

—YyKa3blBaTh MPHUHIMIIBI JCUCTBUA MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOUIAIONIMeCS COCyAbl, OapoMeTp, pblyar,
ITOJBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IIOCKOCTE;

—XapaKTepU30BaTh MPUHLHUIIBI ACHCTBUS U3YYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE: TMOIIIMIHUKHA, YCTPOMCTBO
BOJIOIIPOBOJIA, THUJPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIOIb3ysl 3HAHUS O CBOWMCTBAaxX (DPM3MUYECKUX SIBJICHMH U HEOOXOAUMBbIE
(du3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

—IIPpUBOJIUTh MPUMEPHI / HAXOAUTh MHPOPMALUIO O IpHUMEpax MPaKTUYECKOTOo
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B IIOBCEJHEBHOM JKM3HU il OOecrneyeHus
0e30MacHOCTH MpH OOpallleHuH ¢ OpubopaMu U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHUsI 3JI0pOBbsi W COOJIOJIEHUS HOPM DKOJIOTMYECKOrO TIOBEJCHHS B
OKPYXaroIIEH CpeIe;

—OCYUIECTBJISITh OTOOpP HMCTOYHMKOB HH(popManuu B cetu MHTepHer B
COOTBETCTBHUM C 3aJIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIINUXCA 3HAHUM U
MyTEM CPAaBHEHMSI PA3JIMYHBIX UCTOUHUKOB BBIJIEIATH UH(OPMAIIUIO, KOTOpas SBIIAECTCA
POTUBOPEYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

—MCIIONIb30BaTh MPU BBHIMNOJIHEHUH YUYEOHBIX 3aJaHUIl Hay4HO--TIONYJISPHYIO
auTepaTypy (U3MUECKOro COJep)KaHus, CIPABOYHbIE MaTepualbl, PECYpChl CETH
WUuTepHer; BiageTb nNpuéMaMyd KOHCIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 0JJHOIM 3HAKOBOW CHCTEMBI JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHNS HA OCHOBE
2—3 UCTOYHHUKOB MH(pOpMAIUKU (PUIUIECKOTO COJEPKAHMS, B TOM YHUCIE MyOIMIHO
JieN1aTh KpaTKUe COOOLIEHMSI O pe3ysibTaTax MPOEKTOB WM YUEOHBIX UCCIIEA0BaHUM; TPU
TOM TPaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM MOHATUMHBIA anmapar Kypca (QU3uKH,
CONPOBOK/JIATh BBICTYIICHHE MPE3ECHTALNEN;

—TpU  BBINOJHEHUM YYEOHBIX TIPOEKTOB M HCCIEAOBAHMM pacnpenensiTh
00s13aHHOCTH B TpYMNINE B COOTBETCTBUM C IOCTaBJIECHHBIMHU 3aJayaMu, CIIEIUTh 3a
BBINIOJIHEHUEM IUJIaHA JCHCTBUM, aJeKBAaTHO OILICHUBaTh COOCTBEHHBIM BKJIAa B
JEATEIIbHOCTh TPYIIIbI; BBICTPANBATh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHUE, YUUTHIBAS
MHEHUE OKPYKAIOLIUX.

8 Kitacc

BocbMUKIIaCCHUK HAYUHTCS:

—MUCIIOJIb30BaTh TOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEMJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTATUINYECKHE U aMOp(HbIE
T€Jla, HACBIUIEHHBIA M HEHACBILIEHHBIM Iap, BJIAXHOCTh BO3/yXa; TEMIIEPATypa,
BHYTPEHHSISI DHEPIUs, TEIJIOBOM JBUTATENb; JJIEMEHTAPHBIM JJIEKTPUYECKHN 3apsil,



AIIEKTPUYECKOE M0JIE€, MPOBOAHUKN U JTUAIEKTPUKHU, OCTOSHHBIN 3JE€KTPUUYECKUI TOK,
MarHuTHOE I0JIE;

—pa3nuyath SBJICHUS (TETIOBOE pacIiupeHne/cxaTHe, TeIIonepeaayda, TEmI0Boe
paBHOBECHE, CMauyWBaHWE, KANWUISIPHbIE SBJICHUS, HCIAPEHUE, KOHJECHCALMS,
IUIaBJICHUE,  KpUcCTaud3auuss  (OTBEpAEBAaHUE),  KHUIEHWE,  TeIulolepeaayda
(TemI0NpOBOHOCTh, KOHBEKILIMS, W3IyYEHHUE); SJEKTPU3ALMS TeJ, B3aUMOJCHCTBUE
3apsAI0B, JEHUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBUE
MarHuTOB, JEMCTBHME MAarHUTHOTO TMOJIsl HA MPOBOJHUK C TOKOM, AJIEKTPOMATHUTHAS
UHIYKIUS) 1O ONHMCAHUI0 MX XapaKTepHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

—pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3MUECKUX SBJICHHUM B OKPYkKAIOIIEM
MUpE, B TOM yucie (HU3NUYECKUE SBJICHUS B MPU-POJIE: MOBEPXHOCTHOE HATSHKEHUE U
KaMWUISIpHBIE SIBJIEHUS B MPHUPOJAE, KPUCTALIBI B Mpupoae, usinydenue ConHila,
3aMep3aHue BOJOEMOB, MOPCKUE OpHu3bl, 00pa30BaHHE POCHI, TyMaHa, WHES, CHETra;
AIIEKTPUUECKUE ABICHUS B aTMOC(EPE, SNEKTPUUECTBO KUBBIX OPraHU3MOB; MArHUTHOE
nosie 3emuin, ipei( moarocoB, poiab MArHUTHOTO MOJIS JIJISl KU3HU Ha 3emile, MOJIIPHOE
CUSIHUE; TpPH HSTOM TNEPEBOAMTH IMPAKTUYECKYIO 3a/layy B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHHIA;

—ONUCHIBATh W3YYEHHbIE CBOWCTBA TEJ U (PU3NYECKUE SIBICHUSA, HUCIOJb3YS
¢uznyecKkue BETUYMHBI (TemrepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI,
yA€JIbHAs TEIIIOEMKOCTh BEILIECTBA, YJEJIbHAs TEIUIOTA IJIABJICHUS, YACIbHAs TEIJIOTA
napooOpa3oBaHUs, yZAEJIbHAas TEIUIOTa CrOPaHMs TOIUIMBA, KOA()(PHUIMEHT IOJIE3HOIO
JEUCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTEIbHAS BJIAXKHOCTh BO3/lyXa, AJIEKTPHUECKHIM
3apsj, CWIa TOKa, HJIEKTPUYECKOE HANPSIKEHUE, COINPOTHBIICHHE IPOBOJHUKA,
YAEIbHOE CONPOTHUBIICHUE BEIIECTBA, pa00Ta U MOLIHOCTD IEKTPUYECKOTO TOKA); IIPH
ONMHMCAHUM TPaBUIBHO TPAKTOBAaTh (PU3MYECKHUI CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U €IMHULIBI (PU3NYECKUX BETUUYUH, HAXOAUTH (POPMYJIbI, CBS3bIBAIOIINE
JaHHYI (DU3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

—XapaKTepu30BaTh CBOMCTBA Te, PU3NUECKHUE SBJICHUS U MPOLECCHI, UCIOb3YS
OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJIIPHO--KUHETHYECKOM TEOPUM CTPOEHUS BEILECTBA,
IPUHIUI CYNIEPIIO3ULUY MT0JIEN (HA KAYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS 3apsija,
3akoH OMma JuIsl yyacTka 1enu, 3akoH /[xoyns—IJIeHna, 3aKk0oH COXpaHEHUsl SHEPIHH;
Opu 3TOM JlaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €0
MaTEMaTUYECKOE BbIPAKEHUE;

—OOBACHATH PU3NYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YUCJIE U B KOHTEKCTE
CUTyallU  MPaKTHUKO--OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  MPUYUHHO--
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX IIaroB ¢ OMOpPOM Ha
1—2 wu3ydeHHbIX CBOWCTBa (U3MYECKUX SBJICHHUM, (U3UUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

—pelaTh pacuéTHble 3a7a4u B 2—3 JIEWCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIbI,
CBsI3bIBatOIME (U3MYECKUME BEJIMYMHBI: Ha OCHOBE aHajliu3a YCJIOBHs 3a7ayuu
3aMMCBIBATh KPATKOE YCJIOBHE, BBISABISATH HEAOCTATOK JAHHBIX JJI PELICHUS 3a]a4H,
BbIOMpaTh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJIsl €€ PELIEHUs], TPOBOIUTH PACUETHI U
CpaBHUBATH MOJIyY€HHOE 3HaUe€HUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

—pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh MPHU MOMOIIHN (PU3NIECKUX



METOJIOB;  HCHOJIb3ysl ~ OMUCAaHHWE  WCCIEJAOBAHUA,  BBIIEIATH  MPOBEPSIEMOE
MPEANOJIOKEHNE, OLUEHUBATh IMPABWIBHOCTh MOPSIKA MPOBEACHUS HCCIEIOBAHMS,
JIeNaTh BBIBOJIBI;

—TIPOBOJANTH OIBITHI 10 HAOIIONCHUIO (U3UYECKUX SBICHUN WIN (DU3NISCKUX
CBOMCTB Ten (KamWUISIPHBIC SIBJICHUS, 3aBUCMOCTh JaBJICHUS BO3/IyXa OT €r0 00bema,
TEMITepaTypbl; CKOPOCTH MPOIECCa OCThIBAHUS/HATPEBAHUS TIPU W3ITyYCHUH OT IIBETA
W3JIyYaloIIeH/moTIomaroned  MOBEPXHOCTH; CKOPOCTh  HCIApEHHS  BOJBI  OT
TeMIepaTypbl JKHJKOCTH M IUIOMIQAU €€ TIMOBEPXHOCTH; DJJEKTpHU3alus Tel |
B3aMMOJICHCTBUE IJICKTPUUECKUX 3apsJIOB; B3aUMOJICHCTBHE MOCTOSIHHBIX MarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TTOJICH TTOCTOSIHHBIX MAarHUTOB; JEUCTBUS MATHUTHOTO TTOJISI
Ha TIPOBOJHUK C TOKOM, CBOMCTBa JJICKTPOMAarHuWTa, CBOWMCTBA JJICKTPOJBUTATEISA
MIOCTOSTHHOTO TOKa): (OpPMYJIMPOBATh IMPOBEPSEMbIC IPEATNOJIOKECHHS, COOUpaTh
YCTAHOBKY W3 TIPEJIOKEHHOTO OO0OpYJOBaHHWSA, OIMCHIBATH XOJ OIbITA |
(bOopMyIHUpPOBATH BHIBOIHI,

—BBITMIOJIHATh TPSIMBIE U3MEPEHUs TEMIIEPaTyphbl, OTHOCUTEIBHON BJIAXKHOCTHU
BO3/yXa, CWUJIbI TOKA, HANpPSKEHUS C HCIOJb30BAHWEM AaHAJOTOBBIX MPUOOPOB U
JATYUKOB (PUBMYECKUX BEJIWYUH, CPAaBHMBATHb pPE3YyJbTAaThl H3MEPEHUN C y4ETOM
3aIaHHOM aOCOIFOTHOUM MOTPENTHOCTH;

—IPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3NYECKOW BEIMYUHBI OT
JPYrol ¢ HCMOJb30BAaHUEM TIPSAMBIX HM3MEPEHUH (3aBUCHMOCTH COIPOTHUBIICHHS
MPOBOJIHMKA OT €ro JUIMHBI, IUIONIQJM TONEPEYHOr0 CEYEHUs U YACIBHOIO
COIIPOTHUBJICHUS BEIIESCTBA MPOBOJHMKA; CUJIbI TOKA, WIYILIETO 4YE€pe3 MPOBOJHHUK, OT
HanpsHKEHWST Ha MPOBOJHUKE; MCCIIEIOBAHUE TOCIEA0BATEILHOTO W MapajljieIbHOIO
COCIMHEHUN IPOBOJHUKOB): IIJIAHUPOBATh MCCIIEIOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJTHATh WM3MEPEHHUs, CIAeAys MPEIJIOKECHHOMY IUIaHy, (DUKCHPOBATH PE3YJIbTaThI
MOJTy4YE€HHOW 3aBUCUMOCTH B BHJIC TaOIUIL U Tpa(UKOB, JACIaTh BBIBOJIBI 110 pe3yJIbTaTaM
HCCJICIOBAHHUS,

—TMpPOBOJIUTh KOCBEHHbIE HW3MEpeHUus (U3UYECKUX BeaM4uH (yaelbHas
TEIUIOEMKOCTh  BEIIECTBA, COMPOTUBIICHHE MPOBOJHHMKA, paboTa MU MOIIHOCTh
AIIEKTPUUYECKOTO TOKA): TUIAaHUPOBATh HU3MEPEHUsS, COOUPATh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEJTys IPEI0KEHHOM UHCTPYKIIUHU, U BBIYUCIISTH 3HAUECHUE BEJIMUUHBIL;

—co0I01aTh TpaBUila TEXHUKU OE€30MacHOCTH Mpu padore ¢ JabopaTOPHBIM
o0opy10BaHUEM;

—XapaKTepU30BaTh MPUHIIUIBI JESHCTBUS HM3YUYCHHBIX MPUOOPOB U TEXHUYCCKUX
YCTPOMCTB C OINOPOM Ha MX omHcaHus (B TOM YHCIIC: CHCTEMa OTOILICHUS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMETP, BOJBTMETP, CUYETUYUK DICKTPUUECKOUN
SHEPIruM, OAJIEKTPOOCBETUTENbHbIC MPUOOPhI, HArpeBaTeIbHbIE AJIEKTPONPUOOPHI
(mpuMepsbl), DIEKTPUUECKUE TMPEIOXPAHUTEIN; AICKTPOMArHUT, DJIEKTPOIBUTATEIb
MOCTOSTHHOTO ~TOKA), MCIIOJb3ys 3HAHUS O CBOMCTBax (DU3UYECKUX SIBICHUU U
HE0OXO0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCThIC TEXHUUECKUE YCTPOUCTBA U U3MEPUTEIIbHBIC MPUOOPHI
M0 CXeMaM M CXEMaTUYHbIM pHUCYHKaM (KHUIKOCTHBIA TEPMOMETp, TEpPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOpPAHMUS, JIEKTPOCKOI, PEOCTAT);
COCTaBJISITb CXEMBI JJICKTPUUECKUX IIENel C IMOCJIeI0BaTeIbHBIM W MapaliebHbIM
COCIMHEHUEM  DJIEMEHTOB, pasiiuyas  yCJIOBHbIE  OO0O3HAYEHHS]  DJIEMEHTOB
AJIEKTPUYECKUX LIECTIEH;



—TIPUBOAUTh TPUMEPHI/HAXOAUTh HHPOPMAIMIO O NpUMEpax HPAKTHUYECKOTrO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUN B MOBCEJIHEBHOM >KM3HU sl OOecrneueHus
Oe3omacHocTH Tpu OOpalleHuu ¢ MpuOOpaMU U TEXHUYECKHUMH  YCTPOMCTBaMH,
COXpaHEHHUS  3/I0pOBbS M COOJIOACHHUS HOPM DSKOJOTHYECKOTO TIOBEJICHHUS B
OKPYXarUIIEH CpeJIe;

—OCYIIECTBIATh MOUCK HH(MOpManuu (U3HUECKOTO COJEp)KaHUS B CETH
WHTepHeT, Ha OCHOBE UMEIOUIMXCS 3HAHUM M MyTEM CpPaBHEHUS JIOMOJIHUTEIBHBIX
MCTOYHUKOB BBIIEATh MH(POPMALIMIO, KOTOpAs ABJISETCS MPOTUBOPEUNUBOM MIIN MOXKET
OBITh HEJIOCTOBEPHOM;

—MCIIONb30BaTh NPU BBINOJIHEHUH YUYEOHBIX 3aJaHUIl HAy4HO--TIOMYJISIPHYIO
JAUTEpaTypy (U3MUECKOrO COJEp)KaHUs, CIPABOYHbIE MaTepHallbl, PECYpPChl CETU
WUuTepHer; BiageTb NOpuéMaMu KOHCIIEKTHUPOBAHMsI TEKCTa, MPeoOpa3oBaHUsA
UH(pOpPMAaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEHHs, 000011151
UHPOPMAIIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COACPIKAHMS, B TOM YHCIIE
nyOJMYHO  MPEACTaBIATh  pe3yibTaThl IMPOEKTHOM WM  UCCIEA0BATENIbCKOU
JESITEIbHOCTH; TIPU 3TOM T'PaMOTHO HCIOJIb30BaTh W3YUYCHHBIN MOHATUIHBINA anmapar
Kypca (pU3UKH, COMPOBOXKIATh BRICTYIUICHUE TIPE3CHTAIINCH;

—TIpU BBITIOJIHEHNUHN YUEOHBIX MMPOEKTOB U MUCCIEAOBAHNN (PU3MUECKUX MPOIIECCOB
pacnpenensaTb 00sS3aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3a/ayaMH,
CIIEIUTh 3a BBIIOJHEHUEM IIJlaHa JEHCTBUI M KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JIEATENbHOCTh  TPYIIBL;  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTb KOH(DIUKTHI.

9 xiacc

BBIITyCKHUK HAYUYUTCS:

—MHCIOJIb30BaTh NOHATHUS: CUCTEMA OTCYETA, MATEPUAIIbHASL TOUKA, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBH)KEHUS, 1e-(popmManus (yrpyras, MiiacTUuecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH; LEHTP
TSKECTH; aOCOJIIOTHO TBEPIOE TENO, LIEHTP TSHKECTU TBEPAOIO Teja, PaBHOBECHUE;
MEXaHWYeCKue KojeOaHus M  BOJHBL, 3BYK, HWH(QPa3BykK M  YJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYyKOCTbh U
JAIbHO30PKOCTh, CHEKTPbl MCIyCKAaHUs W TOIJIOHICHMs; aibda-, Oeta- U ramma-
-U3JIy4Y€HUs1, U30TOMbI, SITIEPHASI SJHEPIeTUKA;

—pa3nuyath SABJIEHHWA (PaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHUE Tel,
PaBHOMEPHOE JBMKEHUE MO OKPYKHOCTH, B3aUMOJACHCTBUE TeJl, PEaKTHUBHOE
JBUKEHUE, KOJeOaTenbHOe NIBM)KEHHE (3aTyXarollue M BBIHYXICHHbIE KOJeOaHus),
pPE30HaHC, BOJIHOBOE JIBM)KEHUE, OTPAXKEHHUE 3BYKa, IPSIMOJIMHENHOE pacpoCTpaHEHHE,
OTpaXEHUE M TPEJOMIICHHE CBETA, IOJHOE BHYTPEHHEE  OTPAKEHHE  CBETA,
paszioxeHue OeJoro CBeTa B CIEKTP M CIOKEHHE CHEKTPAJIbHBIX IIBETOB, IUCIIEPCHS
CBETA, ECTECTBEHHAs pPAJUOAKTUBHOCTb, BO3HHKHOBEHHE JIMHEMYAaTOIrO CIEKTpa
U3JIy4EHHs]) MO OIMCAaHUI0 MX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

—pacno3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (PU3NYECKUX SIBJIICHUH B OKpPYKAIOIIEM
Mupe (B TOM uncie Gu3nYecKue SIBJICHUS B IPU-POJIE: MPUIUBbI U OTJIMBBI, IBHKEHUE



riaHeT COJTHEYHOM CUCTEMBI, pEAKTUBHOE JIBUXKEHUE )KUBBIX OPTraHU3MOB, BOCIIPUSITUE
3BYKOB UBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOIHBI, IIyHAMH, X0, I[BETA TEl,
ONITUYECKHE  SBJICHUS B MPUPOJE, OHOJOTHYECKOe JEHCTBHE  BHUIMMOTO,
yIbTPa(hHOIETOBOTO U PEHTTCHOBCKOTO HW3JTyYCHHM; €CTECTBEHHBIN PaJIHMOaKTHBHBIMN
$OH, KOCMHUYECKHE JIy4H, PAaJAUOAKTUBHOE W3IYyUYECHHUE TMPUPOIHBIX MHUHEPAIIOB;
JEUCTBUE PAJIMOAKTUBHBIX U3TYUYCHHU HAa OpraHu3M 4YeJoBeKa), IPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYyI0, BBIICNATH CYIIECTBEHHBbIE CBOWCTBA/MpPU3HAKU
bu3NYeCcKuX SBICHUI;

—OIKUChIBaTh W3YUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBIICHUSA, HCIONb3YS
busnyeckue BeITUUYMHBI (CpPEIHSSI 1 MTHOBEHHAsI CKOPOCTh TeJa MPU HEPAaBHOMEPHOM
JBH)KCHUM, YCKOPEHUE, TIEPEMELIECHUE, MyTh, YII0Bas CKOPOCTh, CHUJIa TPEHUs, CUJIa
YOPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOHOTO Ma/IeHHs], BEC Tella, UM-ITYJIbC Tea,
UMITYJIbC CHJIbI, MEXaHUYeCKasi paboTa U MOIIHOCTb, MOTEHIMATIbHAS IHEPrusl Tena,
MOAHSATOrO HaJ[ MOBEPXHOCTHIO 3€MJIM, MOTCHIMATbHAS JHEPTUSI CXKATOM MPYKUHBI,
KUHETUYECKasi SJHEPTHs, TIOJIHASI MEXaHUYECKasi SHEPIusl, IEPUO]T U YaCTOTa KOJICOaHUH,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTEIb
MPEJIOMIICHUSI CPEJibl); TPU OMMCAHUU MPABUIBLHO TPAKTOBAaTh (DU3WUYECKUN CMBICT
UCIIOJIB3YEMbBIX BEJIM-YMH, 0003HAYEHUS U €IUHUIIBI (PU3MUECKUX BEJIUYUH, HAXOIUTh
dbopMmyJibl, CBS3bIBAIONINE AAaHHYIO (DU3WYECKYIO0 BEJIWYMHY C JAPYTUMU BEIIMYUHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BEITUYHH;

—XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SABJICHUS U MPOIIECChI, UCTIOIb3YS
3aKOH COXPAaHEHUs PHEPTrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEPIO3UIINN
CWJI, MPHUHIMI OTHOCUTENBHOCTH ['anmunes, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOHBI OTPAKEHHS U TIPEIIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO
M MAacCOBOTO 4YHCEI IIpU SJEPHBIX PpEAKUUSX; NPU 3TOM J[aBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHE,

—O0OBSICHATh (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid  MPAKTUKO--OPUEHTUPOBAHHOIO  XapakKTepa:  BBIABISATH  MPUYUHHO-
-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX IIaroB ¢ OMOpPOH Ha
2—3 W3y4YEHHBIX CBOMCTBa (DM3MUECKUX SBICHUH, (U3HUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

—pemaTh pacyéTHbIC 3a7aun (OMUPAIOIIUECS HA CUCTEMY M3 2—3 ypaBHEHHI),
UCIIOJIb3YSl 3aKOHBI U (OPMYJIbI, CBSI3bIBaIONINE (PU3MUECKUE BEITUYMHBI: HA OCHOBE
aHaJu3a yCJIOBUS 3aJa4M 3alMChIBATh KPATKOE YCIOBUE, BBISIBISATH HEAOCTAIOIINE WIIH
n30bITOYHBIE JTAHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE JI PEIICHHUS,
MPOBOAUTh pPACUYE€Tbl W OLEHUBATh PEATUCTHUYHOCTh IOJYYEHHOTO 3HAYECHUS
(bu3nYeCKON BEJIMYUHBIL;

—pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh NMPU MOMOIIHN (PU3UIECKUX
METOJOB;  HWCHOJIb3ysl  ONUCAaHWE  MCCIEAOBAHUSA,  BBIIEIATH  MIPOBEPSIEMOE
MPEION0KEHNE, OLICHUBATh MPABWIBHOCTh MOPSAKA MPOBEACHUS HCCIIEIOBAHMUS,
JIeJIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOJECHUN 1 OTBITOB,;

—TIIPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (PU3UYECKUX SIBJICHUU WU (PU3UIECKUX
CBOMCTB Tesl (M3y4y€HHE BTOpPOro 3akoHa HbIOTOHA 3aKOHA COXpPAHEHHS SHEPIUH;
3aBUCUMOCTH IIEPHO/Ia KOJICOaHUH MTPY>KUHHOTO MasiTHUKA OT MaCChl TPy3a M )KECTKOCTH
MPY>KWHBI ¥ HE3aBHUCHUMOCTh OT aMIUIUTYJIbI MaJIbIX KOJICOAHUM; MPSMOIHHEHHOE
pacnpocTpaHEeHHE CBeTa, pa3lioKeHHe OEJIor0 CBeTa B CIEKTP; M3yUeHUE CBOMCTB



M300paKeHHsI B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeaMeTa B coOuparomieit
JMH3€; HA0JI0/IeHUe CIUTOUIHBIX ¥ TMHEWYAThIX CIIEKTPOB U3JIyYECHHUS): CAMOCTOATEIHHO
coOupaTh yCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pyAOBaHUS; OMUCHIBAThH X0/ OIBITA U
€ro pe3yibTaThl, POPMYTUPOBATH BHIBOIBL;

—TIPOBOJUTh NPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX HM3MEPEHUH, ONpeaessisi
cpeqHee 3HAa4YeHHE U3MepsieMoil BeMMuuHbl ((POKycHOE paccTosiHME COOMparoei
JIMH3BI); 000CHOBBIBATH BEIOOP CrI0cO0a M3MEPEHUS/M3MEPHUTEIILHOTO TTPHOOpa;

—TPOBOJUTh  WCCIICIOBAaHWE  3aBUCUMOCTEH  (U3WYCCKUX  BEIWYUH  C
UCTIONIb30BAaHUEM TIPSIMBIX HW3MEPEHHUH (3aBUCUMOCTh TYTH OT BpPEMEHH TIpH
PaBHOYCKOPCHHOM JIBIDKGHWH 0€3 HayalbHOW CKOPOCTH, IepHoJa KOJIeOaHH
MaTEeMaTHYECKOTO MasATHUKA OT JIJTMHBI HUTH; 3aBUCUMOCTHU YTJIa OTPAKEHUS CBETA OT
yria TaJeHus W YIJia MPEJOMIICHHS OT yTjla MaJCHHs): IJIaHUPOBATh MCCIICOBAHHE,
CaMOCTOSITEILHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3YJIbTATHl TMOJTYYCHHON
3aBUCUMOCTH (DPM3MUYECKUX BEJIMYMH C YYETOM 3aJJaHHOW MOTPEIIHOCTH M3MEpPEHUIl B
BUJIE Ta0nHIl ¥ TpadUKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

—TIPOBOJUTH KOCBEHHBIC U3MEpPEHUS (DU3MUECKUX BEIHUMH (CPEIHSST CKOPOCTh U
YCKOpEHHUE Tejia MPHU PaBHOYCKOPEHHOM JABI)KEHUHU, YCKOPEHHE CBOOOTHOTO MAaJACHHUS,
KECTKOCTb MPY>KUHBI, KOOQOUIIMEHT TPEHUsI CKOJBKEHUS, MeXaHWdeckas pabora
U MOIMHOCTh, YacTOTa W TEPHUOA KOoJeOaHWH MaTEMaTHUECKOrO W MPYKHHHOTO
MasiTHUKOB, ONTHYECKas Cujia coOMparoulel JMH3bl, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBAaTh M3MEPEHUs; COOMpATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH
U3MEPEHMS, CIEqysl NPENIOKEHHOW MHCTPYKIMH; BBIYUCIATh 3HAYEHUE BEIUYMHBI U
aHaAJIN3UPOBATh MOJIyYEHHBIE PE3YJIbTATHI;

—cCcoO0II0JaTh MpaBWiia TEXHUKU O€30MacHOCTH MHpU padoTe ¢ Ja00paTOPHBIM
o0opy10BaHUEM;

—pasnu4aTth OCHOBHBIE TMPHU3HAKA HM3YYEHHBIX (UINYECKUX  MOJEIEH:
MaTepuagbHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHMK CBETa, JIy,
TOHKAs JINH3a, TUTaHEeTapHasi MOZeNb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S/1pa;

—XapaKTeprU30BaTh NMPUHIHUIBI JEHCTBUS M3yUYEHHBIX MPUOOPOB U TEXHUIECKUX
YCTPOMCTB C ONOPOM Ha UX ONMUCAHUS (B TOM YHCIIE: COUAOMETP, JaTUUKU MTOJIO0KEHHUS,
paccTosiHUS U yCKOPEHUSs!, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, (hOTOannapar, ONTUIECKUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuiabcoHa), UCHONB3ys 3HAHUA O
CBOMCTBax (PM3NUECKUX SBJIICHUN U HEOOXOAUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

—MCIIONIb30BaTh CXEMbl U CXEMAaTHMYECKWE PHUCYHKHU H3YUYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEIICHUN
y4eOHO--IIPaKTUYECKUX 3a/lay; ONTHUYECKHE CXEMBbI JUIsl MOCTPOCHUsSI M300paxKeHU B
TUTOCKOM 3€pKajie ¥ COOMPAIOIIeH JTNH3E;

—TPUBOAUTh TPUMEPHI/HAXOAUTh HHPOPMAIMIO O TpHUMEpax MPAKTHUYECKOTO
UCTIONIb30BaHUsl (PM3MYECKUX 3HAHUN B TOBCEJHEBHOW JKM3HU ISl OOecTeueHus
0e3omacHOCTH TpU OOpallleHuH ¢ TpudopaMu W TEXHUYECKUMH YCTPONCTBAMU,
COXpaHEHHUS  3JI0pOBbS M COOJIOACHHWS HOPM DKOJOTHYECKOTO TIOBEIEHHUS B
OKPYIKAIOIIEN CPELE;

—OCYIIECTBIATh MOUCK HH(MOpManuu (U3HUECKOrO COJEp)KaHUS B CETH
WuTepHer, camMocTOSATENbHO (HOPMYIHUPYsl TOUCKOBBIM 3ampoc, HAaXOAWUTh IyTH
OTpe/eNeH!s] JOCTOBEPHOCTH MOJIYYEHHOW HH(OpPMAlMM Ha OCHOBE HMMEIOIIMXCS
3HAaHUU U TOTIOJHUTENbHBIX UICTOYHHUKOB,



—HCTOJB30BaTh TPHU BBHIMOJHEHUU YUYEOHBIX 3aJaHUl HAyIHO--TIOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO CoaepKaHUs, CIPABOYHBIE MaTepHUalbl, PECYpPChl CETH
WNuTtepHer; BiameTh mnpuéMamMu KOHCIIEKTUPOBAHMSI TEKCTa, MPeoOpa3oBaHUs
uH(OpPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

—Co3/1aBaTh COOCTBCHHBIC TNHCHbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
nH(OpPMAIIMU W3 HECKOJBKUX HWCTOYHUKOB (DU3UYECKOTO COMEpIKaHMS, ITyOINIHO
MPEACTABIATh PE3YJbTAaThl MPOECKTHON WM MCCIEAOBATEIbCKON AEATEIbHOCTH; IPU
ATOM IPaMOTHO MCIIOJIb30BATh U3YUYCHHbBI MOHITUNHBIN anmnapar u3y4aeMoro paszaena
GU3MKK W CONMPOBOXIATh BBICTYIUICHUE MPE3CHTAIMEH ¢ yueToM 0COOEHHOCTEN
ayIUTOPUN CBEPCTHUKOB.

4. TEMATHYECKOE IINTAHUPOBAHMUE

7 Knacc
Ne i/ HanMeHnoBanue TeM KomngecTBo 49acoB, OTBOIUMBIX
Ha OCBOCHHUE TEMBI
1 ®dusnka u e€ poJib B O3HAHUK OKPYIKAIONIETO MHpa 6
2. [lepBoHaUYaBEHBIC CBEICHHSI O CTPOCHHUH BEIIIECTBA 5
3. JIBr>xeHKME U B3aUMO/ICHCTBHE T 21
4, JaBnenne TBEPIBIX TEI, JKUAKOCTSH U Ta30B 21
5. Pabota u MolHOCTh. DHEpTUs 12
6. PesepBHOE Bpems 3
Bcero: 68
8 knacc
Ne i/ HanMenoBanue TeM KommdaecTBo 9acoB, OTBOAMMBIX
Ha OCBOCHHUE TEMBI
1 TemoBsie sIBICHUS 28
2 DJIEeKTPUUECKUE U MAaTHUTHBIC SBICHUS 37
3. PesepBHOE Bpems 3
Bcero: 68
9 knacc
Ne i/ HaumenoBanue teM KonnyecTBo 4acoB, OTBOAMMBIX
Ha OCBOCHHUE TEMBbI
1 MexaHUYEeCKHUE SBJICHUS 40
2. MexaHn4yecKue KoJeOaHus ¥ BOJIHBI 15
3. DJIeKTPOMAarHUTHOE TI0JIE ¥ AJIEKTPOMATHUTHEIC BOJHBI 6
4, CBETOBBIC SIBJICHUS 15
5. KBaHTOBBIC SIBICHHS 17
6. [ToBTOpHUTETEHO-0000IIAIOIINN MOTYITh 9
Bcero: 102

VY4eOnbiii npeamer «®PuU3MKa» H3Y4YaeTCSd HCKIIOYUTENBHO C MPUMEHEHUEM

QJICKTPOHHOI'O 06yquH$[ Hn JUCTAaHIIMOHHBIX O6p&30BaTeJ'H>HI>IX TEXHOJIOTUH.




B xypce npenycMOTpeHbI OHIaiH-3aHATHS, OPTaHU30BAHHBIE TOCPECTBOM BUJI€0-
KOH(EpEeHII-CBSI3U, W YPOKH CaMOIIOATOTOBKH, peaau3zyeMbie B Kypcax CHCTEMBI
JTUCTAHITMOHHOTO O00pa30BaHUS «OHJIAMH TUMHA3HUS Ne 1» (manee - CJO
“OHJIATH TUMHA3U Ne 1)

TeopeTnueckuii Marepuanm K KaXJIOMy YpPOKY IMPEIACTABICH KaK KOMILIEKC
oOpa3oBaTeNbHBIX MAaTEPUATIOB W3 TEKCTOBOHM, TpadUyecKod, ayamo | BHUACO
uH(popMaIuU, COOTBETCTBYIONIEH TeMe ypoka. J[Jisi mpoBepKU MEpBUYHOTO YCBOEHUS
TEOPETUUYECKU MaTepuall pa3OUT Ha OJIOKM YHNPaKHEHUSIMU — HE BapUATHUBHBIMU
BOIIPOCAMH  PEMPOJYKTUBHOTO YPOBHS MO COJEPKAHUIO H3YUYEHHOTo OJioKa
TEOPETUYECKOro Martepuasna. Bech 00beM TEOpeTHUECKOro MaTepHalia K YpPOKY
OTKpBIBAE€TCS MO Mepe HU3y4deHHs OJIOKOB U MpPH YCIOBUM BEPHOIO OTBETa Ha
yIpaKHEHHUE.

Teopernyeckuil OJIOK MOAKPEIUIIETCS TPEHAXXEPOM — BapUATUBHBIA HaOOP
TECTOBBIX BOIPOCOB, C aBTOMATHYECKOW MPOBEPKOM, PEMPOAYKTUBHOTO YPOBHS IO
COJIEPKaHUIO TEOPETUYECKOI0 MaTepuaia.

Bce 3aganus kypca «duzuka» GopMUPYIOTCS KaK BapraTUBHbBIEC TECTOBBIC 3a/IaHUS
C pa3JIMYHBIMU BUJAMU BONPOCOB. Bompockl sl 3alaHnii BBIOUPAIOTCS CIyYalHBIM
06pa3oM M3 3a1aHHOM KaTeropuu 6aHka Borpocos B CJI0 « OHJTAMH T'MMHABHS Ne
1». bank BOMpPOCOB HAMOJHAETCS IMEAArOTMYECKUM KOJuIeKTUBOM HOVY «OHJIAIH
[IMHA3UMA Ne 1».

[Ipn mnpoBeneHUU OHJIAWH-3aHATUN HMCHONb3YyeTCSd (DYHKIIMOHAN: BHUPTYyalibHAS
JIOCKA; BHUPTYaJIbHbIE KOMHATBI, OMNPOC; 4YaT; JAEMOHCTpAalUs MYJIbTUMEIUNHBIX
Marepuaion; SmartPen.

CozepskaHHe BJIEKTPOHHBIX 00pa3oBaTelbHBIX pecypco B CJIO «OHJIAMH
[TMMHA3UA Nel» dhopmupyetcs ¢ yuerom tpedoBanuit @I'OC.



