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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HAa YpPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MNpOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toMm ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoOHoro npeamera «Duzukay.

Copepxanue mnporpaMMmbl 1O (U3MKe HampaBieHO Ha (opMuUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroUIMXCsli M OpraHu3aluio U3y4YeHUs
Gu3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢(usmke y4uTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4YeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejiaraeT NpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3Y4YeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroUXCsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHUU paboueil MporpaMMBbI 10 y4eOHOMY IIPEeIMETY.

®duszurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IOCKOJbKY (PU3MYECKHEe 3aKOHBI JIeaT B OCHOBE IIPOILIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (pu3nUecKoit
reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAay4YHYI0 KapTHHy MHDpa,
npenocTaBiseT HauOosiee sICHble OOpas3lpl MPUMEHEHHUS HAyYHOTrO METOo]a
MO3HAHUS, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa U3 TJaBHBIX 3aJlay (PU3MYECKOro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHON T'PAMOTHOCTH W
UHTepeca K HayKe y 00yJarouuxcs.

W3yuenne @u3ukun Ha 0a30BOM ypOBHE TMpEAINOJaraeT OBJAJCHHE
CJIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLUIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPHPETHPOBATH  JaHHBIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJIsl OJIyYEeHHS BBIBOJIOB.

[lenn wu3yuyeHus (U3UMKA HA YPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
onpeznenensl B KoHuemnuuu mnpenogaBaHusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranumszanuax Poccuiickoit ®@exepanuu, peamu3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelICHHUEM



Konnernn MunucrepcrBa npocsenienus Poccuiickoit @eaepaunn (IpoToKoII OT 3
nexadps 2019 r. Ne [1K4BH).
Hean usyyeHus (PpU3HKHU:

NpHOOpETEHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTC/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMHUpOBaHHE HAyYHOIO MHPOBO33PEHHs KaK pe3yjbTaTa H3yUeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEICTABICHHA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE  TpEACTaBICHHH O  BO3MOXKHBIX  cepax  Oyaymiei
po(heCCHOHATILHOM JIeATEIBbHOCTH, CBS3aHHON ¢ (PM3MKOM, IMOArOTOBKA K
JaJbHeHIIeMy 00yYeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX IIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/]aY:

npuoOpeTeHue 3HaHUM O  JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJIEKTPHUYECKHWX, MArHUTHBIX W KBAHTOBBIX
SBJIICHUSX;

npuoOpeTeHNEe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCIIOJIb30BaHUEM TTOJYUYECHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS NPOCTEHIIMX PACUYETHBIX 3adady ¢
UCIIOJIb30BaHUEM bu3ruecKux MOJENEN, TBOPYECKHUX U
PaKTUKOOPHUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUIN HAOIIOAATh IPUPOIHBIC SBJICHUS U BBIIOIHATH OMBITHI,
nabopaTopHble paOOThl M AKCHEPUMEHTAIbHbIE HCCICAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

ocBoeHHEe MpUEMOB paboThl ¢ MHpOpMaluel (PU3NIECKOTO COACPKAHMUS,
BKJIFOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHWBaHNE WH(POpMaIUY;

3HAKOMCTBO €O cepamu MPoPECCHOHAIBHON 1eATeIbHOCTH, CBSI3aHHBIMU
¢ (U3MKOH, U COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B He/IeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yaca (3 yaca B HeJeto).

[Ipennaraemslii B mporpaMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTeNb JeJaeT BbIOOp MPOBEICHUS



7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHul, MpeiaraéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mke.



COJEPKXAHME OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAIOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OU3NUYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUMHBL. M3MmepeHue @uanyueckux BelWYuH. DPuznyeckue
npudopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTeMa €AMHHII.

Kak ¢wusuka wu pApyrme ecTECTBEHHbIE HAyKH H3Y4alOT TPUPOY.
EcTecTBeHHOHAyUHbI METOJ IMO3HAaHMS: HaOJOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmromaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPoLEeIypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne LEHbI AICHUS Kbl U3MEPUTEIBHOTO MPUOopa.
2. N3mepenune pacCcTOAHUN.
3. H3mepenue oO0bEMa XKUIAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3mepenue Ttemmeparypbl MPU HOMOIIM >KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe mBuxeHue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M UX aTOMHOMOJICKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

JHemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHUS.



2. Habmonenue nuddysum.
3. HaGmionenue  siBneHUN,  OOBSACHSIOMIMUXCS  MNPUTDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMerpa aroMa METOJOM pSAOB (C  MCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM IBUKEHHHU. Pacuér myTtu u
BPEMEHU JBUKEHUS.
SBneHne uHEpUMU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KaK NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IWHHUILIE
o0BEMa BelecTna.
Cuna Kak XxapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepeHne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsmoil. PaBHoaeicTBytomas cwi. Cuia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE NOKOsl. TpeHue B MpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOro JIBHXKEHUS Tela.
2. M3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBJIeHUS WHEPLIHH.
4. HabmroneHve u3aMeHeHus: CKOPOCTH MPHU B3aWMOICUCTBUHU TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B KUIKOCTH,
MOJICIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenre CpeHEN CKOPOCTH CKOJIbXKEHHUS Opycka WIIM IIapuKa IO
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTSHKEHUS (IedopMarium)
MPY>KUHBI OT MIPUII0KEHHON CUJIBI.

5. OnBITHI, JEMOHCTPUPYIOIIKNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, ;KUAKOCTEN U ra3os.



JHaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCHMOCTh JaBJIEHUs raza oT o0BEMa, TemmepaTryphl. Ilepemaua naBieHus
TBEPBIMU TEJIAMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOWHBIL. [ mapocraTmyeckuid
napajaokc. Cooburaroniyecs: cocysl. ['uapaBnnyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3MymrHONW 000oukn 3emin. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOCHEpPHOTro J1aBJICHHUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TENO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyecknii mpecc.

[IposiBneHune neicTBUs aTMOC(PEPHOTO ABICHUS.

3aBUCUMOCTh BBITAIKUBAIONIECH CHUJIBI OT OOBEMA MOTrPYXKEHHOW YacTH
T€Ja Y IJIOTHOCTH )KUJKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHHUS MIIOTHOCTEN TEJA U AKUIKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKUBAKOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B MKUIAKOCTH, OT OOBEMA MOIrpYyKEHHOU B
KUJKOCTh YaCTH TEJA U OT IIOTHOCTH KUIAKOCTH.

5. KoHcTpynpoBanue apeomMerpa WM KOHCTPYMPOBAaHHE JIOAKH H
OIIpeIeIEHUE €€ IPYy30II0ABbEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOIIHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHukd. KIIJ npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OJHOTO BHJIA MEXaHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrenoBanue yclIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaKI1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUS MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Monenn TBEPAOrO, XUAKOTO U Ta3000pa3HOTO COCTOSHUM BeIIECTBa.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPHH.
CmaunBaHUE U KaOWJUISIPHBIE sIBJICHUS. TenI0BOe pacliupeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsS] BHYTPEHHEH DHEPTUU:
Terionepeaaya u COBEpILICHUE padoTHI. Buapr TeIUIoNepeaadm:
TETJIONPOBOJAHOCTh, KOHBEKIIUS, U3TYUYCHHE.

KommuecTBo TeIw1oTHL. YaeilbpHas TEIUIOEMKOCTH BemiecTBa. TeINIOOOMEH M
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpAaTyphl KUIEHUS OT aTMOoChEepHOTO
JIaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermaoBbiX jaBurarenei KIIJ temmoBoro asuraresns.
TerioBble ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnrogenue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Hab6mronenue nuddysun.

HabGmronenue siBnennii cMauyMBaHUS U KaWLUIIPHBIX SBJICHUN.
HaGmronenue TemnoBoro pacmpeHust Tedl.

W3meHeHne naBieHUs Ta3a MpU U3MEHEHUMH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuna usMepeHus: TeMIepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHue IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHuU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
HaOmronenne kuneHus.

HaGmronenue noctossHCTBa TeMIepaTypbl IPH TUIABIICHUU.
Mopenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUSL.
OMnbITHI NO BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBjIeHUs BO3lyXa B Oa/JIOHE HITIPHUIIA.

OnbITEl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUSA BO3JyXa OT €ro
00bEMa 1 HArPEeBAHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATyPhI.

HaGmronenne wW3MeHEHHsT BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TETJIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEII000MEHE C HArPEThIM METATUIMUECKUM LIMIIHHAPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpenesieHue OTHOCUTEIBLHOM BIAXXHOCTH BO3/1yXa.

OnpeneneHue yAeabHOW TENIOTHI MIABICHUS JIbJA.

Pasznen 7. djekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauusi Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aMMOJAEHUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIAMM).

Onexrpuyeckoe none. Hanpspk€HHOCTH anexrtpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULINH dJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
AIIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS DIIEKTPUYECKOIO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KUAKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBIIeHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTtenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH ANEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKUE LIETH U MOTPEOUTENN dIEKTpUUecKol sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHUTHL.  B3auMoAECiCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MaruutHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OIEeKTpOABUIATENb IOCTOSHHOTO TOKA. VICrmosib30BaHME JIIEKTPOJBHUraTeiac B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 31eKTpOMarHuTHON nHAyKuuu. [IpaBuno Jlenna.
DNeKTporeHepaTop. CrocoObl  TOJIy4eHHUS ~ DJJCKTPUUYECKOH  DSHEPIHH.
DNEKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHH.

Jlemoncmpayuu.

DJIeKTpU3aus Tell.
JIBa poJia 2IIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsDKCHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
OnekTpocTaTudecKas HHIYKIUS.
3aKOH COXPAHEHUS DJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPUKH.
MopnenupoBanue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlencTBUsI ANEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne Cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 2IeKTPUYECKOr0 HalpsHKEHUS BOJIBTMETPOM.
. Peocrar 1 MarazuH COIpOTUBIICHUN.
. B3auMopelicTBHE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJIE€HUs OJFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX NOJIEH TOCTOSHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMAarHurT.

JleiicTBrE MarHUTHOI'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS HWHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITeIl 1O HAOMIONCHHUIO DJICKTPH3AIMH T WHIYKIUEH H TpHU
COTPUKOCHOBEHHH.

HccnenoBanue MEWUCTBUS DJICKTPUYECKOTO TIONS Ha TMPOBOJHUKU U
JTUDIIEKTPUKH.

COopka 1 mpoBepka pabOThI IIEKTPUUECKOMN TIENMU TTOCTOSTHHOTO TOKA.
V3MepeHue u peryJInpoBaHKe CHJIBI TOKA.

W3mepeHnne u peryupoBaHue HaPsHKCHUS.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3nCTOp, OT
COIIPOTHBIICHUS PE3UCTOPA U HANPSDKEHUS Ha PE3UCTOPE.

OTBITHI, JEMOHCTPHPYIOIIIHE 3aBHCHMOCTb AIIEKTPUIECKOTO
COTPOTHUBIICHUSI TPOBOJHWUKA OT €ro JUIMHBI, IJIOMAAH MOIMEPEYHOTO
CCYCHHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKECHHUS HAMPSHKEHUH TPH TOCIEIOBATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiIa JUIsi CHJIBI TOKAa IMPH TapaUICIbHOM COCIHHCHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUIESCKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.
OmnpeneneHre MONIHOCTH  3JICKTPHYECKOTO TOKA, BBIACIACMON Ha
pe3ucTope.

HccrenoBanre 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 JIaMIIOUYKy, OT
HAIPSDKCHUS HA HEW.

Onpenenenue KII/] HarpeBarerns.

HccienoBaHre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3ydeHne MarHWTHOTO TIOJIA TIOCTOSHHBIX ~ MAarHWTOB TIpU  HX
00BEIMHEHNUHU U Pa3/ICTICHUH.

HccnenoBanue IEHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITEL, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI  B3aUMOJEHCTBHUSA
KATYIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATYILKE.

18. MI3yueHue AeiMCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATES.

20. U3mepenne KII/l 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI IO MCCIEIOBAHUIO SIBJICHUSA SJIEKTPOMArHUTHOW WHIYKLIMH:
VCCJICIOBAHNE W3MEHEHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KVIIACC

Pa3nena 8. Mexannueckue siBJEHHUS.

Mexanuueckoe aBmxkeHue. MarepuanpHasg Touyka. Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsAMonuHeiHoe aBumxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTB T€Ja IPU HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenne. PaBHOyckOopeHHOE mNpsMOJIMHENHHOe aABMKeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOEe aBmkeHHE MO OKpyxkHOcTU. [leprog m wacrtota obpaiieHus.
JIunenHas u yrioBast CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHUE.

ITepsbiii 3ak0H HproToHa. BTopoit 3akon HeroTtoHa. Tperuii 3akon HeroToHa.
[TpyHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHla TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlmxenue ruraer Bokpyr Comnna. IlepBas kocMuueckass CKOPOCTb.
HesecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teyo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LleHTp TskecTH.

Nmnynbe tena. IsmMeHenne umiynbca. IMImyabc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. PaboTa cui TSKECTH, YHPYTOCTH,
Tpenus. CBa3b dHepruu u pabotsl. [loTeHnnanpHas SHEPTUs Tena, MOJHATOTO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas s3Heprus cxxarou npyxxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHMUYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel

OTCYETA.



o vk~ w

8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHHUS OJHOTO M TOr0O e Tena
OTHOCHUTENIFHO Pa3HbIX TEN OTCUETA.

N3MepeHne cKopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO TBUKECHHUSL.
HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOT'O JIBUYKEHUSI.

HabiroieHue 1BUKEHUS Tella IO OKPYKHOCTH.

Habmronenne MexaHn4ecKux sIBICHUHN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBHIKEHUU
OTHOCUTETILHO KaOMHEeTa QU3HKHU.

3aBUCHUMOCTh YCKOPEHHMsI T€la OT MacChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

Habmonenne paBeHcTBa CuIl MPU B3aUMOJICHCTBUU Tell.

W3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHHH.

ITepenavya nmiysbca Ipyu B3aMMOJEHCTBUM TE.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEN.

CoxpaHeHne UMITyJIbca TPU HEYPYTOM B3aWMOICHCTBUU.

CoxpaHeHHe UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HalGmronenue peak THBHOTO JIBUIKEHUS.

CoxpaHeHNe MEXaHUYECKON SHEPTUU ITPU CBOOOIHOM IaJICHUM.
CoxpaHeHre MEXaHUUECKON SHEPTUU NPU ABMKEHHUHU TeNa M0 1eHCTBUEM
IPYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITH TEIEHKKH.

OmnpeneneHrue cpeaHe CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapUKa M0 HAKIIOHHOW TTOCKOCTH.

OmnpenerneHne yCKOPEHUs Tejla NMPH PaBHOYCKOPESHHOM JBMKCHHH I10
HAKJIOHHOH TIOCKOCTH.

HccrnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPEHHOM
JBIKEHUN 0€3 HaYaIbHOW CKOPOCTH.

[TpoBepka THUIOTE3Bl: €CIW IPU PABHOYCKOPCHHOM JBIKCHHH 0Oe€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KaK PsJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJTMHAKOBHI.

HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHS OT CHIIBI
HOPMAJIbHOTO JaBJICHUS.

Omnpenenenne kodduIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TIPYKUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHHUS NPU PAaBHOMEPHOM JBIIKCHUU Tela
110 TOPU3OHTAIEHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYrOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpPAHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTya. MaTeMaTH4eCKuid U NPYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPTrUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koieOaHus.  BbpiHyxkaeHHble — kojebaHusa.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUMYecKux BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. H(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YHOPYTOCTH.

Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habiro1eHue BbIHYKJIEHHBIX KOJIE0aHUI U pe30HaHCA.
PacnpocTpaHeHne npoaoabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

o vk w N

Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOTbl M MEepuoAa KOJeOAHMI MaTeMaTu4ecKoro
MasITHHUKA.
2. Ompenenennie 4acTOTHI U IEPHOJIa KOJIeOaHH MPy>KMHHOTO MasiTHUKA.
3. HccnenoBanme 3aBUCHMOCTH TIepHO/ia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT JIJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN NPy KUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH TepHOa KOJEOAHWI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KojeOaHwuii
NPY>KUHHOTO MasATHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaIeHUS.
Paznes 10. D1eKTpOMArHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBIL.
DNEeKTpOMarHuTHOEe  MoJyie.  DJIEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
AIIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosiab3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBa
CBETa.

Hemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€E ABJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  [IpsamonuHeitHoe
pactipoctpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKeHUE cBeTa. lcrnonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onrtuyeckas cucremMa. biIM30pykocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHU B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTruyecKkuii CBETOBO/I.

Xon nyuyer B coOuparole JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Paznoxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e5oro cBera Npu CI0KEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimul.

1. HccnenoBaHue 3aBUCUMOCTH yIyIa OTPa)K€HUS CBETOBOIO Jiydya OT yria
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOTO JIy4ya OT yrJjia
MaJICHUS] Ha TPAHULIE «BO3AYyX—CTEKIION.

W X N U kA WD E



4. IlomydeHue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.

5. Ompenenennie (pOKyCHOTO PacCTOSIHUS U ONTUYECKOW CUJIBI COOMparomien
JIUH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IMpPH WX HAOJIOJACHHUM 4Yepes
[[BETOBBIE (DPUIIHTPHI.

Pa3znen 12. KBaHnTOBBICE sIBJICHMS.

Omneitel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v MorioueHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-uznyyeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxkinonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIED.

SnepHple peakuuu. 3aKOHbI COXPAHEHHUs 3apsAO0BOTO M MAacCOBOTO YHCEIL.
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprunt ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIIYYEHHW HA JKUBbIC
OpTaHU3MBL.

Jlemoncmpayuu.

1. CHeKTpsl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus nsnydeHus: IpUpOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: MU3MEPEHHE DHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAIONINI MOTYIb TIPEIHA3HAYEH AJISi CUCTEMATHU3aAlNU
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWs M OMbITa  JESTEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke s 00ydJarommxcs,
BBIOpABIIMX TOT YUEOHBII MpEaMET.

[Ipy “3ydyeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTcsl JOCTUKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TOJIydeHHbIE 3HaHMs, pelarh 3aJaud, B TOM YHCIE
KAue€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AEATENBHOCTHBIN XapakTep JaHHOTO pasjiefia peaau3yeTcs
328 C4y€T TOro, 4tro OOYy4YaroUIMecs BBIMOJHSAIOT 3a/laHusl, B KOTOPBIX WM
npeaaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacmo3HaBaTh M HAYYHO OOBICHATH
dbu3nyeckue BJIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCETHEBHOM KU3HMU;

UCIOJIb30BaTh HAYYHbIE METOJIbl MCCIIEJOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
YuClie JUIsl MPOBEPKU FMIIOTE3 U MOTYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTHUECKOTO UCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrMy Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMsSI BCEX M3BECTHBIX BHUJIOB
HHEPTHUU.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuatouierocs OyayT copMUpOBaHBI CIEIYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
4acTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

- IPOSABJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOMN
(du3nuecKoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYNMBbIX U
ATHUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTUKCHHM
(bu3uKy;

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX INPHUHILMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KA4YeCTB (PU3NYECKOM HAyKHU: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOM JIOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYPHI  3A0POBbS MU  3MOLMOHAJBHOIO
0J1aromoJry4us:

- OCO3HAaHHE LIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTM NpaBWJI O€30IIaCHOrO0 IOBEJEHUS Ha
TPaHCIOpPTE, HA JOPOrax, ¢ 3JEKTPUUYECKUM M TEIUIOBBIM OOOpPYJOBAHHEM B
JOMAIIHUX YCIIOBUSX;

- copMUPOBAHHOCTh HaBbIKa pe(aekcuu, NpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY 1 TaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUSA:

- AKTMBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW U



CONMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DU3NIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO POdeCChid, CBI3aHHBIX C (DU3UKOH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMs HA MPUMEHEHUE (PU3NUECKUX 3HAHWU IS PEIICHUsS 3aaad B
00JIaCTH OKPY’XKAIOIIEH Cpenpl, TJIaHUPOBAHMS TOCTYIIKOB W OIEGHKH WX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJI00AJLHOTO XapaKTepa SKOJIOTMYECKHX MpoOjieM W MyTed HX

peleHus;

e 8) amanTanuM K M3MEHAIOIHUMCSH YCJIOBHAM COLMAJIbHON W NPHPOIHOH
cpeabl:

e - TMOTPEOHOCTH BO B3aUMOJCHCTBUU TPU BBIMOJHEHUU HWCCICAOBAHUN U
IPOEKTOB (hM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTH OMNBITY M 3HAHUSAM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
NESATENbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOPMYyIUpPOBAThH
UJ1eU, TOHATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEN B 00jacTu
buzukwy;

e - TIUIAHUPOBAHHUE CBOETO pA3BUTHS B TNPUOOPETECHUH HOBBIX (UINUYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBMM C Y4YETOM BIMAHMSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX INI00ABHBIX TOCIEACTBUA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHS TpOTpaMMBbl MO (U3UKE Ha ypPOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOy4aromierocsi 0yayT copmMupoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEpPCATbHbIC YICOHBIC NEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
yYHHUBEpCaJbHbIC yueOHbBIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijornyeckue AeiicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKALNN, OCHOBAHUS IS
00001IEeHNS ¥ CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEYMS B pACCMaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCSA K (PU3UIECKUM SIBICHUSM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M IPH U3YYCHUU (U3NUYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BHIBOJBI C UCIOJb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
GU3NYECKUX BEITNYVH;

CaMOCTOSITEJIbHO BBIOMpPAaTh CHOCOO0 pemieHus y4uyeOHOW ¢u3udecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOojee
HOJIXOJISIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/bLCKHeE TeHCTBUA:

UCTIOJIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJIUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyecKuii SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTO
SBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTH U JOCTOBEPHOCTh HH(pOpMaImio,
HOJYYCHHYIO B X0JI€ UCCIIeIOBAaHUS WM YKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOJBI 110 PE3yIbTaTaM
IpOBEAEHHOIO HAOIIOAEHNUS, OIIbITA, UCCIIEOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jINYHble METOAbI, MHCTPYMEHTBI M 3aIPOCHI MPH TOUCKE U
orOope MH(GOpPMALMK WM JAHHBIX C Y4€TOM NPEIIOKEHHON ydeOHOMU
duznveckoil 3anauu;

aHAJTN3UPOBaATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMYy MpPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
cXeMaMH, JuarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMU.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBUA:

B X0 OOCYXJEHUS Yy4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W IOJJCpKaHUE
0J1aro’KeaaTeIbHOCTH OOIIEHHUS,

COTIOCTABIIATh CBOM CYXKJCHUS C CYXKICHUSIMH JPYyTUX YYaCTHHKOB
uanora, OOHAPYKUBATh PA3INYUE U CXOACTBO MO3UITHI;



BBIPA)KATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEICTABISATH PE3YIBTATHI BHIIOJTHEHHOTO (PU3UIECKOTO OIIbITA
(9KCIIepUMEHTA, UCCIIE0BAHUS, IPOEKTA);

NOHMUMAaTh W WCIOJIb30BaTh  IMPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThl MpH PEUICHUH KOHKPETHOW (U3UYECKOn
po0IeMBl;

NPUHUMATH IIETTH COBMECTHOU NESTEILHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIDKEHHIO: PpACIpeNeNiaTh pOid, OOCYXKIaTh NpPOLECCH U
pe3ysbTaThl COBMECTHOM paboThl, 00001IaTh MHEHHUST HECKOJIBKUX JIIOJICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, JOCTUTAsl KAUECTBEHHOTO pe3ysbTaTa o
CBOEMY HANpPAaBICHUIO W KOOPJAWMHHUPYS CBOM JCUCTBUS C JPYTHMH
YJIEHAMH KOMaH/IbI;

OLICHMBATh KAa4eCTBO CBOETO BKJaaa B OOMIMH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEBHO C(OPMYIUPOBAHHBIM YYaCTHHKAMHU B3aMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe yueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus: (U3NYECKUX 3HaAHU;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOIUBUYaJdbHOE, NMPUHATHE PEIIECHUS B IpyNIe, NPUHATHE pELICHUN
rpynmoin);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pellIeHUs] (PU3NUECKON 3a/1aul WIH
IUTAHAa MCCIIEOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh MPEAJIaracéMble BApUaHThl PEILICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIL, MOIUOHAJIbHbIN NHTEJIEKT:

JaBaTh aJIcKBaTHYIO OLEHKY CUTYallMU U PEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEAOCTUIXKEHHUs) pe3yJIbTaToB
NEeSTEIbHOCTH, JaBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAEATEILHOCTh (B TOM YHCIE B XOJ BBIOJIHEHUS
(GU3UYEeCKOTO HWCCIACAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEIBCTB, W3MEHUBIIUXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BOZHUKIINX TPYTHOCTEM;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO IPYroro 4YeJIOBEeKa B XOJE CIopa WU JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
NPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y 00YHYaIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BelecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBMKEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOONIAIONTUECS COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHUE YACTHUIl BEIECTBA,
PAaBHOMEPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUXKEHUE, HWHEpLHs,
B3aHUMOJCUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIVIEHHOW OCHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeEJaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE Tejl, [MpeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpY’>KalollleM MHpe, B TOM 4Hcie (PU3NYecKue SIBICHHUS B MPHUPOJE:
OPUMEPHI JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEXUBOU
npupoje, JACUCTBUE CHUIIBI TPEHHUS B TPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JTaBJICHUS HA >KMBOW OpraHW3M, IUIABaHHUE PHIO, phlUyaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33Jlayy B yueOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX SBJICHU;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (M3UYECKUE SBICHUS, UCIIOIB3YS
dbu3ndeckue BETWYMHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tena, Cwia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsI CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIBI, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KHHETHYECKass W TOTCHIIMAIbHAS JHEPTHs), MPHU OMHCAHUHN MPABUIHHO
TPakToOBaTh  (U3MYECKUI  CMBICI  HUCIOJIB3YEMBIX  BEJIMYMH, HX
0003HauEHUA W EAMHMIBI (PU3MYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBSA3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYUHY C APYTMMHU BEJIMYMHAMHU,
CTPOUTH TPpaPUKU N3YIECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (DU3WYECKUE SBICHUS M IMPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHUs CUi (BAOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0yoka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruH, NpPU O3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3NUECKUE SIBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh NPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEeHHE u3 1-2
JOTHYECKHX IIIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 33/1a4 3aIIUCBHIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
NOJIy4€HHOM (PU3NUECKON BEINYNHBI,

pacmo3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIUIH
(bu3nYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBIICTATH IPOBEPSIEMOE
OpEeAnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJlyYEHHBIM pe3y/lbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
bu3rIecKux CBOMCTB Tel: dbopMyIMpOBaThH MpOBEPsiEMbIC
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMsI PACCTOSHHUS, BPEMEHM, MAacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JIPYrol C HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITYyTH
PaBHOMEPHO JBWXKYLUEroCs TeJla OT BPEMEHW JIBHJKEHHS Tela, CHJIbI
TPEHUSI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIBI
YIPYTrOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IUTAaBaHMsl TEJl, YCIOBMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBaHUA, coOUpaTb YCTaHOBKY H
BBINOJIHATh WU3MEPEHUs, CieNysl IMPEAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYCHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYMH B BUJC



NPEIJIOKEHHBIX Ta0nuil U TpaduKOB, AeNaTh BBIBOJBI MO pPe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOANTHh KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHUS CKOJBXKCHUS,
JaBICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIa, JICHCTBYyIOIIas  Ha
NOTpyKEHHOE B KHUAKOCTh TeNIO, KO3(PPHUIMEHT MOIe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CHEAysd NPEIJIOKEHHOW WHCTPYKUUU: TIpU
BBHITIOJTHEHHH HW3MEPEHU CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTMYHHBI;

coOIOAaTh MpaBuia TEXHUKN O€30MaCHOCTH TpU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUILI JCHCTBHS MPUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BEChI, TEPMOMETp, IAMHAMOMETp, COOOIIAIOIINEcs COCyabl, Oapomerp,
pBIYar, MOIBWKHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh MPUHIUILI JCHCTBHS HW3YYCHHBIX HNPHOOPOB |
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIHE:
NOJIUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBICHUN U HEOOXOTUMBbIE (PU3NICCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOIUTH  NMPUMEPHl  (HAXOAUTh WHGOpPMANHUIO O  MPUMEPaXx)
NPAKTHYECKOTO HWCIMOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
YKU3HU Il oOecreueHrsi 6€30IacHOCTU MpU OOpalieHuyd ¢ IprudopaMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHUSI
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIel cpee;

OCYIIECTBIISAITh OTOOp HMCTOUYHHMKOB wuH(opmanuu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITIXCS
3HAHUA ¥ TyTéM CpPaBHEHHUS PA3JIUYHBIX HCTOYHUKOB BBIJIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONW HIM MOKET OBIThH
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MPH BBITIOJHEHUN YUEOHBIX 3aJlaHU HAYYHO-TIOMYJISIPHYIO
auTepatypy  (pu3MYecKoro - coiepaHWs, CIpPaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMaNUU (PU3NIECKOTO COACPKAHUS, B TOM
quciie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
Wi Y4eOHBIX HCCIEIOBaHWH, TpPH D3TOM TPaMOTHO HCIIOJIb30BATh



W3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUUIEHUE ITPE3EHTALIAEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUM pacHpenessTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMNbI,  BHICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

UCIOJI30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arPEeTaTHBIC COCTOSHUS BEIECTBA, KPUCTAJUTMUECKHUE U
amop(HBIC TeJa, HACHINICHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHsISI SHEPTUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUAN TOK, MArHUTHOE TI0JIC;
pasznuyaTh sSBJICHHS (TEIUIOBOE pACIIMpPEHUE U CHKAaTHe, TEeIulonepeaaya,
TEIJIOBOE€ pPaBHOBECHE, CMAUYMBAHUE, KAMWJUISPHBIE SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIUsl, IUIaBJIEHHWEe, KpHUCTaJUIM3auus (OTBepJEBaHUE), KUIIECHUE,
TerJionepeaaya (TEeTIONpPOBOHOCT, KOHBEKIHS, U3ITy4YEHHUE),
AIEKTPU3AIUS TEJ, B3AMMOJICHCTBHUE 3apSI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl Ha IPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKITHUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpYXKaloleM MHpe, B TOM 4YHCIe (PU3NYecCKHue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHBIE SIBJIEHUS B MPUPOJIE,
KpUCTaUIbl B Tpupojae, usnydenue ConHIa, 3amep3aHue BOJIOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, SJICKTPUICCKUE
SBJICHUSI B aTMocdepe, JICKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emiH, Jpeid TOJIOCOB, POJIb MAaTHUTHOTO TOJIS JUIS JKM3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (DU3NUECKUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (U3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, YJleJbHAs TeIloTa NapooOpa3oBaHUs, ylelbHas TemioTa
CrOpaHus TOIUIMBA, KO3(PQPHUIIMEHT TOJNIE3HOTO JEUCTBUS TETUIOBOM



MAaIIMHbI, OTHOCHUTEJbHAs BJIAXKHOCTh BO3AyXa, JSJCKTPUUECKUU 3apsf,
CHJIa TOKa, JJIEKTPUYECKOE HAIMpsKEHHE, COMPOTUBICHHE MPOBOJHMKA,
yIeIbHOE  CONpPOTHBICHHWE  BemlecTBa, paboTta U MOIIHOCTb
DIIEKTPUYECKOTO  TOKa), TIpW OMHCAHUM TMPABWIBHO  TpPaKTOBATh
(GU3HYECKUN CMBICIT KCIIOJIb3YEMbIX BEIWYHH, 0003HAUCHUS U CIUHUIIBI
bu3nyecKux BENUYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE JaHHYIO
$u3NYECKyI0 BEIUYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;

XapaKTepU30BaTh CBOWCTBA TeN, (PU3WYECKUE SBICHUS U TPOIIECCHI,
UCTIONB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHS BEIIECTBA, MPHUHIIMII CYNEPIO3UIUU MO (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsAaa, 3akoH Oma i yyacTKa LIeTHd, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUs OSHEPTUH, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIpAXECHHE;

OOBACHATH (PU3MYECKUE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX
IIaroB ¢ OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DM3MYECKHUX SIBICHUM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aJayd B 2—3 JEHCTBHUS, HCHOJB3Ys 3aKOHBI U
dbopMyIbl, CBsI3BIBatONUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3a/1aydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISITH HEIOCTATOK
JaHHBIX N7 pelmIeHWs 3a7add, BbIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEOOXOJUMbIe i €€ pelleHHs, MPOBOAUTH pPacu€Thl U CPaBHUBATH
MOJTy4YE€HHOE 3HauUeHUEe (PU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PpEIIUTh TPU TTOMOIIH
(UBHYECKUX METOMOB, HCIIOJIB3Yysl ONMUCAHWE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSJIKA
IPOBEJICHUS HCCIEA0BAHNUS, AENaTh BBIBOIBL;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
(GU3NYECKUX CBOWCTB TN (KAaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUM OT LBETAa H3Iy4arolieil (MOrioniaroleil)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsI BOJABI OT TEMIIEPATypPbl KUIKOCTH U
wiomand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel U B3aUMOJCHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yalM3allisl MAarHUTHBIX TIOJ€H TIOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,



CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPEANONI0KEHHs, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONUCHIBATH XO/1 OTBITA U (POPMYITHUPOBATH BHIBOIBL;
BBIIIOJHATh  NpSIMBIE  W3MEPEHUS]  TEMIIEPaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]lyXa, CHUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHU ¢ YUETOM 3aJaHHOM a0COIIOTHOM MOTPEITHOCTH;
IPOBOANTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYMHBI OT
Opyrol ¢  UCHOJb30BAaHUEM INPSAMBIX HM3MEPEHUN  (3aBUCHMOCTb
CONPOTUBJICHUSI TPOBOJHHMKA OT €ro JUIMHBI, IUIOLAAN IONEPEYHOro
CEYEHMS U YAEIBHOIO COMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIbI TOKA,
UAYLIEro 4Yepe3 MNPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHHKE,
UCCIIEJOBAaHUE IOCJIEI0BATEIbBHOTO M  NApauIeIbHOTO  COEAUMHEHMUH
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBaHUE, COOUPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenys MPEeANoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadHKOB,
JieNaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIEJOBAHUS;

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COINPOTUBIECHUE MPOBOAHMKA, pabdoTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
IKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CII€lysl MPEIJIOKEHHON WHCTPYKLHH, U
BBIUUCIISTh 3HAUEHNUE BEIUYNHBI,

co0roAaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUNBI JACUCTBUA HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHud (B TOM YHUCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, MapoBasi TypOuHa, aMIEpMETD,
BOJIBTMETpP, CUETUYMK IJIEKTPUUYECKOM HHEPIHM, DJIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
PENOXPAHUTEIH, HIEKTPOMATHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIONB3YSl 3HAHMUS O CBOWCTBaxX (PM3MUECKUX SIBICHUN U HEOOXOIUMBIC
(uznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA M H3MEPUTEIIbHBIE
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBHUIaTeiIb BHYTPEHHETO
CrOpaHMs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl AJIEKTPUUYECKUX
LENel ¢ MOoCaea0BaTENbHbIM U MAPAJIJIEIIbHBIM COEIUHEHUEM 3JIEMEHTOB,
paznuyas ycIoBHbIE 0003HAYEHMSI 3JIEMEHTOB IEKTPUUECKUX LETEH;



NPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMALNMIO O  MPUMEPax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3UYECKMX 3HAHWW B ITOBCEIHCBHOU
KU3HU I 00ecreueHus: 0e30IMacHOCTH MPU OOpaIeHUH ¢ IpUObopamMu H
TEXHUYCCKUMHU YCTPONCTBAMHU, COXPAHCHHUS 370POBbS W COOJIIOJCHHS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYIKAIOIICH Cpe/Ie;

OCYIIECTBIISATh TOWCK WHPOpMAINUU  (U3HUECKOTO COJCPKAaHUSA B
WHaTepHeTe, Ha OCHOBE WMCIONIUXCS 3HAHWW W TyTEM CpaBHCHUS
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB  BBIIEIATh  HMH(OpMAIUIO, KOTOpas
SBJISICTCS IPOTHBOPEYUBOM UIJIM MOXKET OBITh HEJJOCTOBEPHOMU;
UCIIOJIb30BaTh MPH BBITIOJHCHUN YUEOHBIX 3aJlaHU HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (pH3WYecKoro - coaepiKaHWs, CIPABOYHBIC MaTepHAIIbI,
pecypcbl ceti MIHTepHET, BIIaJeTh MpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOIM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBCHHBIC MUCBMEHHBIC M KPAaTKHE YCTHBIC COOOIICHWS,
0000mmast wHpOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJICpP)KaHUsA, B TOM YHCJIE IyOJUIHO TPEIACTABISATh PE3yJIbTaTh
IPOEKTHOW WJIM HCCIICIOBATEIICKON JESITeIbHOCTH, P 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYCHHBIN IMOHATHWHBIA —anmapar Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIUICHUE MTPE3CHTAIIUCH;

IIPH  BBITIOJIHEHUU YYEOHBIX MPOEKTOB W HCCIICIOBAHUN (PU3NICCKUX
IPOIIECCOB paclpeneNsiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 3aj[a4yaMHU, CJICJIUTh 33 BBIMOJIHCHUEM IIJIaHA JCUCTBUHN U
KOPPEKTHPOBAaTh €ro, aJcKBAaTHO OICHUBATh COOCTBCHHBIM BKJIAJ B
JESITETbHOCTh TPYIIIbI, BBICTPAUBAaTh KOMMYHHKATUBHOE B3aMMOJICHCTBHE,
IIPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHIL.

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUI:

UCIOJB30BaTh IMOHATHUS: CHCTEMa OTcuéTa, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Aedopmarius
(ynpyrasi, IMjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXAHUYECKHE KOJICOAHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPHl UCITyCKAHUS U TMOTJIONIEHUs, anb(a, OeTa- U raMMa-u3Iy4eHHUs,
U30TOIIbI, I€PHAS SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [IBUJKEHUE, CBOOOJIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAaKTUBHOE JIBIKCHUE, KOJIeOATEIhbHOE ABMKEHHUE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIeOaHMsI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PaCIpOCTPAaHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKEHUE OEJIoro cBeTa B
CHEKTp M CJOXXKEHHE CHEKTpPaJbHBIX IIBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsI PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
U3ITyYeHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUU B
OKpy»KaromieM Mupe (B TOM uuciae (U3MUECKUE SBJICHUS B MPUPOJE:
MPWINBHI ¥ OTJIWBBI, ABKEeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
NBIDKEHUE JKUBBIX OPTraHU3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAMH, 3XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa()UOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBCHHBIN
paaNoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJTUOAKTHBHOE H3ITYyUCHUE
IPUPOIHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (PU3NUECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (M3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHssl MU MIHOBEHHAs CKOpPOCTb Tejla MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NMEepeMElIeHHe, MyTh, YyrioBas
CKOpOCTb, CHJIa TPEHHUSA, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJTHOTO TaJICHUS, BEC Tela, HWMIIYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DSHEPTUs Tena,
MOJHSTOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOJIHas MeXaHWu4ecKas >SHeprus,
MEPUOJT U YacTOTa KOJIeOAHUH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (M3UYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HaueHUA W €AUHMIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPpaPUKN NU3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUII OTHOCUTENbHOCTH [anuies,
3aK0Hbl HpIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO UHCET



OpU SACPHBIX PEAKIHIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIUCBIBATh €r0 MaTEMAaTHUECKOE BHIPAKECHUE;

OOBACHATH (PU3NYECKUE MPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTHYECKUX
IIaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 23
ypaBHEHUM), UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJladyd 3alUChIBATh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM M30BITOYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHMS], TPOBOAUTH PACUEThI U
OIICHMBATh  PEAJUCTUYHOCTh MOJYYEHHOrO 3HAa4YeHUs (puanyeckon
BEJIUYUHBL;

pacmo3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIIH
$u3NYECKUX METOMOB, HCIOJb3Ysl OMUCAHHE HCCIEIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEIINONOKEHUE, OICHUBATh MPAaBHWIBHOCTh MOPSAIKA
IPOBEICHUS]  UCCJENOBAaHMsS, JIellaThb  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUHN U OIBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl SHEPIruH, 3aBUCHUMOCTH MEpPHOJia KOJeOaHUN NPYKUHHOTO
MasiTHUKA OT Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MaJIbIX KOJIeOaHUH, MPSMOJIIMHEMHOE paclpOCTpaHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsI TpeaMera B coOuparomieit
JMH3€, HAOIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4YCHHS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY M3 M30BITOYHOrOo Habopa
o0Opy/lOBaHus, OMNUCBIBATH XOJ] ONBITa M  €ro  pPe3yibTaThl,
(dbopMyIupOBaTh BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeess
CpelHee 3HayeHUE u3MepsieMol BenudyuHbl (POKYCHOE paccTosHuE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAMTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpyU PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HauyajJbHOM CKOpPOCTH, Mepuoia
KOJIeOaHU MaTeMaTH4yeCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3nYecKuX BEIWYWH B BUJEC TaONHIl U TpaduKOB, IeTIaTh BBIBOILI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

NPOBOJNTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JBHKEHUH,
YCKOpEHUE CBOOOJTHOTO MaJeHUus, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHHUSI CKOJBKCHHsI, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKOro W TPYKUHHOTO MAasTHHKOB,
ONTHUYECKas CWiIa CcoOWparomiei JHWH3bI, PATUOAKTHUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCHEPHUMEHTANbHYIO YCTaHOBKY U
BBIMOJIHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTM3UPOBATH MOYYCHHBIE PE3YIIbTAThl C YUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPEHUH;

co0roAaTh nMpaBuia TEXHUKU 0€30MacHOCTH Ipu paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QU3NUECKUX MOJIEIeH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYEYHBIH HMCTOYHUK
CBeTa, Jy4, TOHKAas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IpPa;

XapaKTepu30BaTh MPUHIUINBI JACUCTBUA HW3YYEHHBIX NPHOOPOB W
TEXHHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIUJOMETp, MaTYMKH TOJIOKEHHUS, PACCTOSHUA WM YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOIM, JO3UMETp, Kamepa Bumbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHMUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-NMPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300paXEHH B IJIOCKOM 3€pKajie U cOOMparoiei TuH3e;
NPUBOJIUTL  MNpUMEphl  (HaXOAuTh  HUHPOPMAIMIO O  MOpUMeEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3NYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU U1 obecrieueHus: 0€30MacHOCTH MPHU OOpallleHuu ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM DKOJIOTUIECKOTO MOBECHHSI B OKPY KaIOIIEH cpee;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIUPYSI TOMCKOBBINA 3alpoc, HAXOAUTh



NyTH OMpEJeNICeHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIOJIB30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (puU3MYECKOro coaepiaHMs, CIIPAaBOYHbIE MaTE€pHAaJIbI,
pecypcesl cetu MHTEepHET, BageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
UH(pOpMAllMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM HCCIIEI0BATENbCKON
NESATENIbHOCTH, IpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHATUMHBIN amnmapar u3y4aemoro pasaena (U3MKH U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yéToM O0coOEHHOCTEeH ayauTOpuUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (uudposbie)
Koutpoabnbie IIpakTuyeckue
n/n NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuoreka [IOK
1.1 o - 2
HISHKA = HAYKA O TPHpOIe https://m.edsoo.ru/7¢416194
but6mmoreka [JOK
1.2 o 2 1
HBHHACCKHE BEIHAHMHbL https://m.edsoo0.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 buomotera [JOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. [lepBoHayaibHbIe CBeJeHHs 0 CTPOCHUH BellecTBA
but6mmoreka [JOK
2.1 1
Crpoenne petectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHuE M B3aUMOJICVICTBUE YaCTHI] 5 1 bu6nuoreka [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2.3 A 2
rperaTHbIE COCTOSHUSI BEIIECTBa https://m.edsoo.ru/ 7416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
but6mmoreka [JOK
A M
3 CXAHITICCROC ABIDKCHHC 3 https://m.edsoo.ru/7f416194
3.2 HNuepus, Mmacca, IIIOTHOCTh 4 1 but6mmoreka [JOK




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

bubmuoreka [IOK

3.3 Cuna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaya naBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2 JlaBiere xukocTH > https://m.edso0o.ru/7f416194
bubmuoreka [IOK
4.3 ATmochepHoe rasnenue 6 https://m.edso0o.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgery 21
Paszgea 5. Pabora u MOIHOCTB. JHEepPrust
bubmuoreka [IOK
. 1
31 Pabora 1 momgocTs 3 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 Hpocteie Mexanu3Mb! > ! https://m.edso0o.ru/7f416194
bubmuoreka [IOK
>3 Mexanieckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3e/ioB U TeM unppoBbIe
Ne n/m P Kourpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paspnen 1. TenuioBble siB1eHUS
1.1 CrpoeHnue u CBOMCTBA BEIIECTBA 7 bubmmorexa LOK
) p B https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181¢ce
Hroro no pazgeny 28
Pa3nes 2. JiekTpuyecKkue M MATHUTHBIE SIBJICHHSA
)1 DIIEKTpUYECKHE 3apsiabl. 3apsyKEHHBIE TEJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 IToCTOAHHBIN JIEKTPUUECKUH TOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
bubmnoreka [IOK
23 M 6 1 1.5
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 C) 4
FICKTPOMATHHTHAT HHAYIKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 14.5




9 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Kourpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJeHUs
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B3aumoneiictBue te 20 1 3
HMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpaneri https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pazgen 2. Mexannuyeckue KoJae0aHusi M BOJTHbI
bubmuoreka [IOK
2.1 Mexannueckue Koyieoa 7 3
RATMHACCKHC ROACOAA https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2.2 Mexanuyeckue BO .3 8 1 3
RATACCKAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DJIEKTPOMAarHuTHOE MOJE U 6 ) bubnmoreka [JOK
' 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznea 4. CBeToBbIE AABJICHUS
4.1 3aKOoHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41ada6

bubmnoreka [IOK
4.2 JIuH3bl 1 onTHYECcKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [JOK
43 PaznosxeHnue 6enoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBBIE sIBJIeHUSI
but6mmoreka [JOK
5.1 Hcnyckanue u norIomeHne CBETa arOMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [JOK
32 CTpoerne aTomMHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
. s 1
5.3 JIEpHBIE PEaKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paszgea 6. [loBTopuTE1bH0-00001IAKOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosanuyecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®du3uka — HayKa O PUPOJIE.
SBnenus npupoasl. Gusndeckue
SBJICHUS

Mexanndeckue, TEIUIOBEIE,
IIEKTPUIECKHE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEJIMYUHBI U UX
M3MEpeHne

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MTOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U JaTUUKA
TeMIeparypbl"”

Kak ¢usuka u agpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4YarOT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onrcanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJEIeH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka
TUIOTE3bI: JaTbHOCTD MOJIETA IMAPHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIIe BHICOTA ITycKa"




Crpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE bubmorexa LOK
P B https://m.edsoo.ru/ff09fe0a
BEILECTBA
8 JIBUKEeHME 4acTUIl BENECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3anmocBs3b MEX1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX Ml UX bubmuoreka [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
Mexanudeckoe OBU)KEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmmorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHE
but6mmorekxa [JOK
13 CkopocThb. EAMHHUITEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHU OBMKEHUSA bubmmorexa [TOK
y p A https://m.edsoo.ru/ff0a0ae4
MNueprig. 3axkoH HHEPITHAH.
15 B3aI/II)Moz[el7mTBI/Ie TeJ'IpKaK OpUYrHa bubnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKEHUS Tel
16 [InotHOCTH BemecTBa. Pacuer Macchl bubnmoreka [JOK
1 00BbEMa Tela 0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «Onpenenenue




IIJIOTHOCTU TBEPZAOTO TEJIA»

Pemenue 3agad mo treMme "IIOTHOCTE

but6mmorekxa [JOK

18 BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCcTHKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota «3yueHue
20 3aBUCUMOCTH PACTSIKCHUSI
(medopmanun) Mpy>KUHBI OT
MPUITOKEHHON CHJTBI»
21 SBnenue tarorenus. Cuiia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue Bubmorexa HOK
https://m.edsoo.ru/ff0al778
3aaau o teme "Cuia Tsxectu"
3 Cuita TsKeCcTH Ha APYTHUX IJIaHeTax. bubnmoreka [JOK
Du3nYeCKre XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bubmuoreka [IOK
24 Msmeperne cuit. Jlnamomerp https://m.edsoo.ru/ff0al 8cc
bubmuoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX
26 10 OJTHOU nﬂpﬂi’;ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIAs CHIT
27 Pemenue 3agau no reme
"PaBHoneiicTByromas cui"
73 TpeHue CKOIbXKEHUS U TPEHUE TTOKOS. bu6nuoreka [JOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas padota «3yuenue bubmuoreka [JOK




3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMpHUKaCAIOIINXCs
MMOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3ama4d Ha OMpCACIICHUC

30 PaBHOJECUCTBYIOIIEH CUIIBI
Pemenne 3agaud mo remam: «Bec
31 tenay, «['padpudeckoe n3odbpaxenue bu6nuoreka [IOK
cuy, «Cunbly, «PaBHoaecTByOIIas https://m.edsoo.ru/ff0alde0
CHIT»
KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKEeHHE», «Macca,
32 ILIOTHOCTHY, «Bec Temay,
«['paduueckoe n300pakeHUE CUI,
«Cunbi»
13 Jasnenue. CriocoObl yMEHBITICHUS U bubmuoreka [JOK
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
14 JaBnenue. CriocoObl yMEHbILICHUS 1 bubnmoreka [JOK
YBETWYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb
35 IaBJIECHU Ta3a OT 00bEMa, bubmorexa LOK
https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
[lepemaya naBiieHUS TBEPIBIMU
36 TCHI;MI/I, JKHUAKOCTSIMHA U Ir)alzzaMI/I. 3akoH bubmmorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans
17 JlaBiieHHE B )KUJIKOCTH U Tas3e, bubmuoreka [IOK
BBI3BAHHOE JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
38 Pemenue 3amau no reme «J/laBnenue B bubnmoreka [JOK




JKUIKOCTH U Ta3e. 3akoH ITackamsa»

https://m.edsoo.ru/ff0a2826

39 CooO1marormecst Cocyabl Bubmorexa HOK
HHarott yA https://m.edsoo.ru/ff0a2970
bubmuoreka [IOK
40 r i
HAPABTIICCIIH Hpece https://m.edsoo.ru/ff0a3136
41 Manomerpsl. [TopiHeBon
JKMJKOCTHBIN HacoC
Atmocdepa 3emun. [TpuanHb
CYILIECTBOBAaHUS BO3 HOU
42 O}GII(J)lJquKI/I 3emiu 3;1[3y1;:HMOCTL Bubmorexa HOK
i https://m.edsoo.ru/ff0a2b5a
aTMOoCc(epHOTO JaBICHUS OT BBICOTHI
HaJl ypOBHEM MOPsI
but6mmorekxa [JOK
43 B A
ec Bo3ayxa. ATMocepHoe aBiIcHHE https://m.edsoo.ru/ff0a2b5a
44 N3mepenune atMochepHOTO JaBICHUS. bu6nuoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
45 aBJICHUS OT BBICOTHI Ha, OBHEM bubmotera [TOK
s AyP https://m.edsoo.ru/ff0a2fc4
MODpst
46 Bapomerp-anepoua. AtmocdepHoe bubmuorexa [JOK
JTABJICHHUE HA PAa3JTUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3anau o reme
"ATtmocdepHoe naBieHue"
JleiicTBUE )KUIKOCTH U Ta3a Ha
48 or €HHOE B HUX TEJIO bubmorera [JOK
36 ' https:/m.edsoo.ru/ff0a3276
ApxumenoBa cuia
49 Jlaboparopnas pabota «Onpenenenue bubnmoreka [JOK

BBITAJIKMBAIOIIEH CHIIBI,

https://m.edsoo.ru/ff0a33fc




JEUCTBYIOLIEH HA TEJIO, TOIPYKEHHOE
B JKUJKOCTB)»

Jlaboparopnas paboTa 1mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca

but6mmoreka [JOK

50 TeNa B BOJE OT 00bEMa MOTpYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJIay
but6mmoreka [JOK
31 Hnaarme rex https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabota
5) "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJKU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenue 3amgau no remam: «IlnaBanue
53 cynoB. BoznyxomnaBaHuey, bu6nuoreka [JOK
«/laBneHune TBEPABIX TEJ, KUIKOCTEN https://m.edsoo.ru/ff0a3654
Y Ta30B»
but6mmoreka [JOK
>4 Mexamecias padota https://m.edsoo.ru/ff0a382
bubmuoreka [IOK
33 MorHocTs. EARHALE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOI1 IpU
noabEMe 1o JgecTHuie"
[IpocTeie MexaHnu3mbl. Poryar.
> PaBHOBecue cui Ha peruare
KontponbHas padoTa nmo teme
58 «/laBieHue TBEPABIX TEN, KUIKOCTEH

1 ra3oBy» / Beepoccwuiickas
poBepoyHas padbora




59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o Teme «J/laBnenue TBEPABIX T,
XKHUJIKOCTEN U Ta30B» / Beepoccuiickas
poBepoyHas pabora

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

60

Prrdaru B TexHuKe, OBITY U IPUPOJIE.
Jlaboparopnas pabota
«MccnenoBanne ycioBHil paBHOBECHS
phIyara»

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0a478e

61

Pemmenue 3aay mo Teme «Y CIOBUSA
paBHOBeCI/ISI pblqara»

but6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

62

Koaddumnment monesnoro aecTrus
Mexanu3ma. JlaboparopHas padota
«M3mepenne KI1/] HaknoHHOM
IJIOCKOCTH

0.5

63

Pemenue 3agau mo teme "Pabora,
mortmHocTh, KITI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

64

Mexanuyeckas dSHEprusi.
Kunernyeckas ¥ noTeHIMAIbHAS
JHEprus

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4252

65

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

66

YPOK-3KCIIEpUMEHT 10 TEME
"IKCIEPUMEHTAILHOE OTPE/ICIICHUE
U3MEHEHUSI KUHETUYECKOU U
MOTEHIUATBLHON SHEPTUH NPU
CKaTBIBAHUHM TeJa IO HAKJIOHHOU
MJI0OCKOCTH"

67

KontponbHas padoTa nmo teme




«PaboTa 1 MOIIHOCTh. DHEPTHSI»

68 PeseprubIil ypok. Pabora ¢ Tekcramu | bu6nuoreka [JOK
1o Teme "MexaHu4eckoe JBUKeHHE" https://m.edsoo.ru/ff0adee6
PesepBubIil ypok. Pabora ¢ Tekcramu
69 o teMe "Padora. MOIIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 69 12

I[TPOIT'PAMME




8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie  IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX ONBITHBIE 1 bubamorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTrO, JKUIKOTO U | bu6nuoreka [IOK
ra3000pa3HOro COCTOSHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPIOTO,
4 AKHUJKOTO U ra3000pa3HOro COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuieckue u amopdHsbie Tena 1 Bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaWUISIPHOCTb. 1 bu6nuoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cKaTue 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATYpPhI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacTHUIL
9 Buytpennss sHeprus. CriocoOsl 1 bubmuorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 Bubmuotexa [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakrnyeckoe
HCIOJIb30BaHUE TEIUIOBBIX CBOICTB
BEIIECTB U MAaTEpUAJIOB B LIETAX

bubmuoreka [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "

12 KomuuectBo Temnotel. Y aenbHas bubmuoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OajlaHca. bu6nuoreka [JOK
TennmooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnast pabota

14 "UccnenoBanue sBiICHUS bubmuoreka [JOK
TeI1I000MeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer konmyecTBa TEIIOTHI,

15 HEOOXOMMOTO JJISI HarpeBaHus Teja
Y BBIIESIEMOT0 UM IIPH OXJIAXKICHUU

16 JlaGopatopHnas pabora "Onpenenenue Bubmuotexa [JOK
yAEJIbHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUMBA. Y IeIbHas TEIIoTa bu6nuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bS5a
[InaBnenue u oTBEpCBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeNIbHAs bubmmorexa LOK

P A https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBJIECHUS

19 JlaGopatopHnas pabora "Onpenenenue bubmuorexa [JOK
YAEIbHOW TEIUIOTHI TJIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHJCHCAIHS. bu6nuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwne. Y aenpHas Temiora but6mmoreka [JOK




napooOpa3oBaHUs U KOHCHCAIIHH.
3aBHCUMOCTB TEMITEPATYPBI KATICHHSI
oT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxaocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencuaue
OTHOCHTEJIbHOW BJIQKHOCTH BO31yXxa"

bubmuorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4y Ha onpe/eiieHne
BJIQKHOCTH BO3yXa

24

[TpuHIUTIBI PaOOTHI TETIIIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KII/I TeryoBoro aBuraress.
TerutoBbIe ABUTATENN U 3aIIUTA
OKpYKarOIIEH CpeIbl

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsS U NIPEBPALLECHUS
OHCPIUU B TCIJIOBLIX IMPOLECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TenaoBhIe IBICHUS.
N3meneHue arperaTHeIX COCTOSHUM
BenecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

Kontponbnas paboTa nmo teme
"Tennossle sABneHus. M3mMenenne
arperaTHbIX COCTOSIHMI BeniecTna"

but6mmorekxa [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tein. [[Ba pona
AIEKTPUIECKUX 3aPsI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJl UHAYKIUEW U IPU
COMPUKOCHOBEHUU"




B3anMozeicTBre 3apsyKeHHBIX TEIL.

bubmuoreka [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.

0 HarnpsiykeHHOCTB AJIEKTPUYECKOro bu6nuoreka [IOK
noss. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.

33 OnemeHTapHbli 3apsan. CTpoeHue
aToMa

14 [IpoBOIHUKYM U AMDIIEKTPUKHU. 3aKOH bubnmoreka [JOK
COXpAaHEHMs DIEKTPUUYECKOro 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Peienue 3a1au Ha npuMeHEHUE bubnmoreka [JOK
CBOMCTB AJIEKTPUUECKHUX 3apsiiOB https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €TI0

36 cyuiectBoBaHus. McTouHukmu bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIeNCTBUA DIIEKTPUYECKOTO TOKA Bubmrorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccinenoanue "JleiictBue

38 AIEKTPUYECKOTO T0JIsI Ha IPOBOJAHUKH 1
U JUAJIEKTPUKU"

19 DJIEKTPUYECKUH TOK B MeTasuiax, bu6muoreka [JOK
JKHUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuuecKkas Henb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas pabora

41 "N3mepeHue U peryiupoBaHUe CUIIbI 0.5 Brbmrorexa LIOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSIKEHHE.
BoasT™metp. JTaboparopnas pabota

bubmuoreka [IOK

42 "U3MepeHue u peryIupoBaHue 0-5 https://m.edsoo.ru/ff0a9e14
HarnpsKkeHns"

43 CornpoTuBiieHrE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTta "3aBUCHUMOCTH

44 BJIEKTPUYECKOTO CONMPOTUBIICHUS 1 bu6nuoreka [JOK
IPOBOJIHUKA OT €ro JJIUHBI, ILIOMaIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 715 ygacTka Bubmorexa HOK

https://m.edsoo.ru/ff0aa44a

enu
JlaboparopHnast pabota
"UccaenoBaHue 3aBUCUMOCTH CHJIEI

46 TOKa, UAYILEro Yepe3 pe3nucTop, OT 1 Bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS TIPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka

43 IIpaBWJIa CIIOKEHMSI HATIPSDKEHUH ITPU ] bubmuorexa [JOK
MOCJIEAOBATEIILHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka

49 MpaBujIa JAJig CUJIbI TOKA MPU ] bubmuoreka [IOK

napajijicJibHOM COCANHCHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHeHUE

50 3akoHa OMa 171 pa3InyHOTO bubmorexa LOK
UL p https://m.edsoo.ru/ff0aaf8a
COEIMHEHHMS TIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO bu6nuoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHnast paborta "Onpenenenue
52 a00TBI U MOIIHOCTH YJIEKTPUUECKOTO bubnnorexa LOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE LIETH U TOTPEOUTEIIN
53 3neKTTqueCI<0171 DHEPTHUHU B T61I)>IT bubmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosTHHBIE MATHUTEL, UX
B3alMOJEICTBHE
55 VYpok-uccnenosanue "M3yuenue bu6nuoreka [JOK
MOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe noie. MaruuTHoe 1oJjie
56 3eMJIH U €ro 3HaueHHue U )KU3HU Ha bubnnorexa LOK
https://m.edsoo.ru/ff0acOba
Semite
[ToaroroBka K KOHTPOIBHOU paboTe
1o TeMe "DIEKTPUUYECKUE 3apsibl.
57 3apspKeHHBIE TETA U UX bubmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3aumoaercTBusl. [1ocTOSIHHBIH
AJIEKTPUYECKUM TOK"
Kontponbnas padoTa nmo teme
"DJIeKTpHUUECKUE 3apsaabl.
P P bubnmoreka [JOK
58 3apsiKEHHbIE TeJla U UX

B3auMoaercTBUA. I10CTOSHHBIN
aNeKTpudecKkuid ToK" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




npoBepouHas paboTa

59

PesepBubIil ypok. Pabora ¢ Tekcramu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
npoBepoyHas paboTa

but6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT Opcrena. MarHuTHoOE 1osie
AIEKTPUIECKOTO TOKa MarauTHoe
0JI€ KaTYIIKH C TOKOM

but6mmorekxa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHne >IEeKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3y4yeHue neicTBUS MarHUTHOTO
TOJIs1 HAa MPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEb TOCTOSIHHOTO
Toka. Mcronbs3oBanue
ANIEKTPOJBUTATENCH B TEXHUUECKHUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI eKkTpoaBuraTesns"”

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papazes. 3aKoH
BJIEKTPOMArHUTHON UHIYKIINH.
IIpaBuio Jlenna

64

Onexrporeneparop. Criocoobl
MOJTy4EHUS NIEKTPUUECKOI SHEPTUH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUHN

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUYECKUE U




MATrHUTHBIE SIBJICHUS"

Kontponbnas paboTa nmo teme

66 "DIeKTpUUECKNE U MATHUTHBIE 1 bubnnorexa LOK
P | https://m.edsoo.ru/ff0acb14
SIBJICHUST
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnmoreka [JOK
o teme "TemnoBele gBaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepHblit ypok. Paborta ¢ Tekctamu 1
1o TeMe "MarauTHele SIBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME




9 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie  Ipaxkrueckue fa[:;:ennﬂ :)lg[()l;l:()::fenbnme
padoThI padoTsbI pecypen

| MexaHudeckoe OBUKEHUE. |
MarepuanbHasg TouKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuoreka [JOK
MEXaHNYECKOI'0 JIBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMoIrHeitHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubnmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O IBHKEHUS. 1
I'padux ckopoct
Jlaboparopnast pabota "Onpenenenue

. YCKOpEHHUsI Tea npu 1 ) bubnnorexa HOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUI0CKOCTH"

2 CBoOonaHoe nagenue tei. OIbITH |
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TIO | bubnmoreka [JOK
okpyxxHocTH. [lepnon u yactora https://m.edsoo.ru/ff0ael76




oOparienus. JIuneiinas u yriosas

CKOpPOCTH
10 [{eHTpOCTpEMUTENIEHOE YCKOPEHUE
1 [IepBe1it 3akoH Herotona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmumoreka [IOK
PaBHopelicTByrOImas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwnii 3akon HproToHa. bubnnorexa HOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE Bbu6mmoreka [IOK
3aKk0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuna ynpyrocti. 3axou ['yka https://m.edsoj)_.lm/faneca2
16 Pemenue 3amgau no reme «Cuia
YIPYTOCTH»
17 Jlaboparopuas pabota «Onpenenenue bubnnorexa HOK
JKECTKOCTU MPYKUHBD» https://m.edsoo.ru/ff0ace28
bubnnorexa HOK
18 Cuna Tpenus https://m.edsog)l.ru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubmuorexa [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnmoreka [JOK
kod(puimenTa TpeHMs CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemwenue 3amau no reme "3akoHbI
21 Hrrorona. Cuna ynpyroctu. Cuna Bubnmorexa LIOK
\ https://m.edsoo.ru/ff0afb8e
TPEHHS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK

TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




najgcHus

Ypok-koupepenius "JIBuxeHue Tl

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
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7 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs
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pasiindaTtb SABJICHUSA 110 ONHMCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/IBI/II-IeCKOC SBJICHUC

1.3

pacro3HaBaTh NPOSIBIEHHE HW3YYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4YHcie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICIATH
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UCTIONB3Yysl (U3NYECKHE BEJIMYUHBI, IMPU OINUCAHUU MPABUIHHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCHONB3YeMbIX BEIUYWH, UX
0003HaueHHSI ¥ €AUHUIIB (PU3HUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOINME JaHHYIO (U3HYECKYI0 BEJIMYMHY C JPYTUMH
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(GopMynHpOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXEHHE
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Yhclle M B KOHTEKCTE CHUTyallMii IPAaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATH IPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYeCKHX IIaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuaTth pacu€THble 3aiaud B 1 — 2 nelcTBUS, UCMOIb3YSl 3aKOHBI U




dbopMyibl, cBs3bIBatONINE (PU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBHSI 3aJaydl  3alUChIBaTh KPATKOE YCIIOBHUE, MOACTABIAThH
buznyeckue BeNIUYMHBI B POPMYJIIBI M MPOBOAUTH PacuéThl, HAXOAUTH
CIpaBOYHbBIC JaHHBIE, HEOOXOAMMBIE /ISl PEIICHUs 3a7a4, OIICHUBATH

PEaTMCTUYHOCTD MOTYYEHHON (PU3HUECKON BEIIMUHNHBI
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pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIUTh TPU TTOMOIIH
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UHTEPIPETHPOBATh TOJYYEHHBIH pe3yibTaT, HaXOAWUTh OIIMOKH B

XO0J€ OIlbITa, ACJIATh BEIBOJLI I10 €I'0 pE3yjbTaTaM
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¢u3mueckux  CBOMCTB  Tel:  (OpMyTUpOBaTh  MPOBEpsieMbIe
IPEANONOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEIUIOKEHHOTO

000pyI0BaHUs, 3aMUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M (poBBIX MPUOOPOB, 3aMKCHIBATh IMOKAa3aHUS MPHUOOPOB C YUETOM

3aJaHHOH a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MPOBOJIUTh  HWCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEIIMYUHBl OT JpPYro C HCIOIb30BAHUEM MPAMBIX H3MEPECHMUIA,
y4acTBOBaTh B IUTAHMPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, CJIGI[y}I Hpe,ZUIO)KeHHOMy HJIaHy,
(GUKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC HpeI[JIO)KeHHBIX Ta6JII/II_I n I‘pa(bI/IKOB, JeJIaTb BBIBOJIbI

I10 pE€3yjbTaTaM HCCICOO0OBaHHUA
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IPOBOJUTh KOCBEHHBbIE H3MEpPEHHs (PU3MUECKUX BEIUYUH, CIEays
NPe/UI0KEHHONW MHCTPYKIMH: MIPU BBIOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOH

BCJIMYHHBI
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coOioaTh MpaBUja TEXHUKHM Oe3omacHOCTH Tpu  pabore ¢

1ab0opaTOpHBIM 000PYI0BAHUEM

1.14

yKa3plBaTh NPHUHLUMBI JACHCTBUS NPUOOPOB M  TEXHMUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JEUCTBUS HU3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbI0 MX OINHCAHUA,
UCTONB3Yysl 3HAaHUA O CBOMCTBaX  (PU3MYECKHX  SIBICHUH U

HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NPUBOAWTH TPHUMEPHl (HAXOAUTh HWH(POPMAIUIO O TMpPUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU g oOecriedeHusi Oe30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIICH cpere

1.16

OCYILLECTBIIATh OTOOP MCTOYHMKOB MH(poOpMauuu B ceTu MHTepHeT B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIONINXCA 3HAHUM M IyTEM CPAaBHEHUS Pa3JIMYHBIX HMCTOYHHKOB
BBIJICJIATE MH()OPMAIUIO, KOTOpasl SBISETCS MPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIb30BaTh pu BBIIIOJITHEHUH y4eOHBIX 3a1aHAI
HAYYHOTIONYJSIPHYIO ~ JIUTEeparypy  (pu3Mueckoro  cojepikaHus,
CIIpaBOYHBIE MaTEpHalIbl, pecypcbl ceTh VIHTepHeT, BIaaeTh
npuéMamMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMaIUK (HU3NIECKOTO
CoJlep’KaHus, B TOM YHCIe MyOJUYHO JieJaTh KpaTKue COOOIICHHS O
pe3yabTaTax MPOEKTOB WIM YYEeOHBIX HCCICIOBAaHUN, MpPU ITOM
rpaMOTHO HCIMOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(Gu3uKHM, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

IIPU BBITIOJTHEHUH YYEOHBIX NMPOEKTOB U MCCIEA0BAHUN paCHpeesTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1a4aMH,

CIEIUTh 3a BEINIOJHEHUWEM IIIaHa JEWCTBUH, aJeKBAaTHO OIICHHBATh

1.19
CO6CTB€HHBIﬁ BKJIa[ B ACATCIIbHOCTD TpyHIibl, BBICTPpAanBaTh
KOMMYHHUKATHBHOE B3alMO/ICICTBHE, YUUTHIBAs MHEHHE
OKPY>KaOIIHUX
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0 0011€er0 00pa30BaHUs
pe3yJbTara
1.1 HCIIOJIB30BATh MMOHATHUS
1.2 pa3nuyaTh SABJICHUSA MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha




OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINUX JAHHOE (PU3NYECKOE SBICHUE

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B NMPHUPOJE,
IPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICISTDH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3MYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEJIMYUHBI, TPU OIUCAHUU TPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HUCHOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U €AMHUIIBI (PU3UIECKUX BEITUYUH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bUBHYECKUX BEIUINH

1.5

XapaKkTepru30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIOJB3Yysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynHpOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

O6’b$ICH$ITI: (bI/I?)I/I‘IeCKI/Ie npoueccm nu CBOI>'ICTB3. TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTyalldd IPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-CJIGI[CTBeHHBIe CBA3H, CTpOI/ITB O6’b$ICHeHI/Ie n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 1 — 2 HM3y4eHHBIX CBOMCTBa

¢bu3nuecKux SBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

peuaTth pacu€THble 3a7aud B 2 — 3 JNEHCTBUSI, UCIOIb3YSl 3aKOHBI U
dbopMyiibl, cBs3bIBatONINE (PU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a/1a4Ml 3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTATOK
JMaHHBIX JJI1 pelIeHus 3a7adyd, BbIOUpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXoauMBble Al €€ pelleHus, MPOBOANUTh PAcUEThl U CPABHUBATH
MOJIyYUeHHOE 3HAaueHUEe (PU3NYECKOW BEJIMYHUHBI C HU3BECTHBIMHU

JaHHBIMH

1.8

pacmo3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIH
(U3NYECKNX METOJIOB, UCIOJb3Yys ONMCAHUE UCCIIEJOBAHUS, BBIACTIAT
IIPOBEPSAEMOE MPEAIOI0KEHUE, OLECHUBATh IPABUIBHOCTb IMOPSAKA

MIPOBEICHHS UCCIICIOBAHUS, JIETIaTh BIBOIBI

1.9

IPOBOANTH ONBITHI MO HAOMIONEHNIO (U3UYECKUX SBICHUH WIH
¢u3uueckux  CBOMCTB  Tel:  (OpMyTUpOBaTh  MPOBEPsieMbIe

NPENNONIOKEeHNs, coOupaTh  yCTAaHOBKY M3  IMPEAJIOKEHHOTO




000py/I0BaHUs, OMUCHIBAThH X0/ ONbITAa U POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3MUYECKUX BEIMUYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aIaHHONM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  HWCCJEAOBAHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BCJIMYUHBI OT I[perfI C MHCIIOJIB30BAHUCM HpSIMI:IX H3MepeHHﬁZ
MJIAaHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY W BBIMOJHATH
U3MEpeHusi, cienysd  MpeIoKeHHOMY  IJIaHy,  (ukcupoBaTh
pe3yabTaThl MOJYyYEHHON 3aBUCUMOCTH B BUJIE TaOIUIl U TpaduKOB,

ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJAWTh  KOCBEHHBIE  HM3MEpPEHHsS]  (PU3NYECKUX  BEIIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPaATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEeAJIOKEHHOM MHCTPYKUMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOioaTh MpaBUja TEXHUKW Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha HUX OINHUCAHUS, HUCIOJIb3Ys
3HaHHUA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXOAUMBIE

¢du3nueckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIILHBIE
npuOOpsl O CXEMaM U CXEMaTHYHBIM PUCYHKAM, COCTaBIISITh CXEMBbI
IEKTPUYECKUX LENeld C MOCIEAOBATCIIbHBIM M IapaJuleIbHbIM
COEMHEHUEM JJIEMEHTOB, pa3iuyas yCJIOBHble 0003HauYEHUS

3JICMCHTOB 3JICKTPHUYICCKUX I.IGHGI71

1.16

OPUBOIUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCTOIh30BaHUS (PM3NIECKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHusi Oe30macHOCTH Tipu  oOpalieHuud ¢
npudOpaMu U TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHUS B OKpYXKAroIlel cpene

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJCPKAHUSI B CETH
NHTepHeT, HA OCHOBE HUMEIONIUMXCA 3HAHUM U MYTEM CpPaBHEHUS
JOIIOJIHUTCIIbHBIX HWCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

ABJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJIb30BaTh NPU  BBINOJHEHUHM YYeOHBIX 3aJaHHil  Hay4yHO-




HOMYJISIPHYIO JINTEPaTypy (HU3NYECKOIO COJIEpKAHUSA, CIPaBOUYHBIE
Marepuainsl, pecypcbl cern MHTepHeT; BiageTts  npuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHGOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS,
0000mass wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIIE MYyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM WM HCCIEN0BATEIbCKOM NEATEIbHOCTH, IIPH JTOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM IOHATUMHBIN ammapar Kypca

(bu3KKH, COMPOBOKIATH BHICTYIIJICHHE MTPE3eHTaI[Uei

IPU BBINOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NYECKUX
MPOIECCOB PACHPEENITh O0sI3aHHOCTH B TPYIIE B COOTBETCTBHH C

IIOCTAaBJICHHBIMU 3aJJadyaMHu, CJICINUTh 3a BBIIIOJHCHHUCM IIJIaHa

1.20 JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIQJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHHKAaTHBHOE  B3aUMOJEHCTBUE,  MPOSIBISAS ~ TOTOBHOCTH
paspemath KOH(IUKTHI
9 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011€er0 00pa30BaHUs
pe3yJbTara
1.1 UCTIOJIb30BATh U3YUEHHBIC TOHITHS
- pa3nuyaTh SBJIEHUS MO OMMCAHUIO HUX XapaKTEpHBIX CBOICTB M Ha
' OCHOBE OITIBITOB, JIEMOHCTPHUPYIOIIUX JAHHOE (PUINIECKOE SIBICHUE
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DHU3MYECKUX SIBICHUNA B
13 OKpY’KarollleM MHUpe, B TOM 4uciie GU3NYECKUE SIBICHUS B MPUPOJE,
' IIPU TOM TEPEBOJIUTH MPAKTUYECKYIO 33a[aduy B y4eOHYIO, BBIICISTH
CYyILIIECTBEHHBIE CBOICTBa (MIpU3HAKU) GU3UUYECKUX SIBICHUN
ONKCHIBATh H3Y4YCHHBbIE CBOMCTBA Tel U (U3MUEecKHe SBICHHUS,
UCTIONB3YS (DM3MYECKHE BEIWYMHBI, NPH OMUCAHUH TPABHILHO
1.4 TpakTOBaTh  (U3UYECKUHA  CMBICI  HCTOJB3YEMBIX  BEJIWYHH,

0003HaueHHSI ¥ €AUHUIIB (PU3HUECKUX BETUYMH, HAXOAUTh (POPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTH TpaUKd  HM3YYEHHBIX  3aBHUCHUMOCTEH

bUBHYECKUX BEIUYNH

1.5

XapakTepru30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIOJB3Ysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynHpOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBSCHATH (PU3HYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa:
BBISBIIAITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbIO 2 — 3 W3YYEHHBIX CBOHCTBA

busznyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIC 3amavd (ONMHMparIIHecss Ha cUCTeMy u3 2 — 3
YpaBHEHMIi), HCIONB3ys 3aKOHBI U  (QOPMYINbI, CBS3bIBAIOIINE
¢usznyeckne BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3a7auu
3alUCbIBATL  KPATKOC  YCJIOBHC, BBIABJIATH HCAOCTAIOIIHEC WA
M30BITOYHBIE JAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
IJig pelICHud, MPOBOAWUTH paC‘-IéTI:I U OLCHUBATHL PCATUCTHUYHOCTH

MOJIyYEHHOT0 3HAUYEHUS (PU3HUECKON BEITUUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBHIE MOXXHO PEIIUTh TPH ITOMOIIH
(Gu3MUECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIEAOBAHUS, BBIAEIATH
IIPOBEPSAEMOE TPENNOIOKEHNE, OLIEHUBATh IPABWILHOCTh IOpsSAKa
IIPOBEICHNUSI MCCIENOBAaHUs, [€JIaTh BBIBOABL, HHTEPIPETHPOBATH

pe3yAbTaThl HAOIOICHHIA U OTIHITOB

1.9

OPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH MU
(Gu3MUECKUX CBOWCTB TEN: CAMOCTOSATENILHO COOMpATh YCTAHOBKY M3
U30BITOYHOTO Habopa 00OpYyIOBaHHUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX HM3MEPEHHUH,
ompenensis cpenHee 3HaueHHEe H3MepseMOd BeIMYUHBI ((POKyCHOE
paccrosiHue coOMparoIe JMH3bI), 00OCHOBBIBATH BHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO TPUOopa)

NPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IUIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBHUCHUMOCTH (l)I/IBI/I‘IeCKI/IX BCJIIMYHUH B BHUJC Ta6J'II/IHI/I




rpaduKoB, eaTh BHIBOJIBI 10 pe3yIbTaTaM HUCCIIETOBAHUS

1.12

IPOBOJAWTh  KOCBEHHbIE  HM3MEpPEeHMs]  (U3NYECKHUX  BEJINYMH:
IUTAHUPOBATh M3MEpPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH HM3MEPEHHUs, Cleays MPeUI0KEHHON WHCTPYKIIHH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IIOJIYYEHHBIE

pe3yJIbTaThl C YY4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30mMacHOCTH TMpu  padore ¢

"1a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPHU3HAKK HM3YYCHHBIX (PHU3UUYECKUX MOJIENIECH:
MaTepuaabHas TOuKa, a0COMOTHO TBEPAOE TEJNO, TOUEUHBIH UCTOUHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJJaHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJIeNIb aTOMHOTO Si7pa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HX OIUCAHHUS, HUCIOJIb3Ys
3HaHUS O CBOMCTBaxX (U3MYECKHX SBICHUH ¥ HEOOXOJAUMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTENBHBIX npubopoB u
TE€XHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKHE CXEMBI JJISl MOCTPOSHUS N300pakeHHH B MIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTH3e

1.17

NPUBOAWTH TPUMEPHl (HAXOAUTh HWH(POPMAIUIO O MpPUMEpax)
NPaKTUYECKOT0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCETHEBHOM
KU3HU Jiig  oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIICH cpefe

1.18

OCYILECTBIIATh MOMCK HHPOPMALUU (PU3HUECKOTO COAEPIKAHUS B CETU
WnTepHer, camocToATeNbHO (OpMyTupysi TOMCKOBBIH  3ampoc,
HaXOOWTb IIyTM  ONpPENEICHHs  JTOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh IPH  BBHIMOJIHEHMH Y4YEOHBIX 3aJaHUi  HaydHO-
HOMYJSPHYIO JINTEPaTypy (U3NYECKOrO COJIEpKaHUs, CIPaBOYHBIE
Marepuansl, pecypchl ceth VMHTepHeT; BiIageTe NpuUEMaMHU

KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuss WHPOPMALUK U3 OJHON




3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

co3/aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBe WH(pOpPMAMM M3 HECKOJIBKHX MCTOYHHKOB (PU3NYECKOTO
coJlep’KaHusl, MyOJIIMYHO TPEICTAaBIATh Pe3yJIbTaThl MPOEKTHOM WM
UCCIIEIOBATENbCKOM  AEATENBbHOCTH, IPU  3TOM  T'PaMOTHO
MCIIOJb30BaTh U3YYEHHbIN MOHATUHHBINA anmapaT U3y4aeMoro pasjaeina
(GU3UKKH W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMe C y4EéToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

[P BBINOJHEHUN Y4€OHBIX MPOEKTOB M MCCIENOBAaHUN (U3NYECKUX
MIPOIIECCOB PACHPEENSITh O0sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Jja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJEHCTBHE,  MPOSBISIA  TOTOBHOCTh

paspemniath KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon
paznena

Kon

3JJE€MEHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXXAIOIIETO MUPA

1.1

®uznka — Hayka O mnOpupone. SBIEHUS NPUPOABI.
dusugeckue SABJICHUSA: MCXaHHUYCCKHCEC, TCIIJIOBBIC,

OJICKTPUYICCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

®dusnueckue BenuuyuHbl. M3Mmepenue  puzmuecKux
BennunH.  Ousmueckue  mpubopel.  IlorpemHocTsb

n3MepeHuil. MexayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAy4HBI METO/A TO3HAHHS: HAOJIOJICHHE,
IIOCTAHOBKA Hay‘-IHOI‘O BOHpOC&, BBIABHUXKXCHHUEC THUIIOTEC3,
SKCTIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHEHHE

HAOJIFOJAEMOT0 SIBJIECHUSA

1.4

Onucanue GU3NUECKUX SABJICHUN C IIOMOIIBIO MOIEIEH

1.5

[IpakTrueckue pabOTHI:

#i#Par#H#H#l13MepeHne pacCcTOSIHUM.
###Par###I3mepenne 00bEMa KHIKOCTH W TBEPAOTO
Tena.

#H#Par###Onpenenenne pa3MepoB MajbIX Tell.
##Par#H#H#l13mMepeHne  TemnepaTypsl IpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpA U JaTUMKa TeMIIepaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

2.1

#H##Par###(CTpoeHue BeIIeCTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepsl.  OmBITBI,  JI0Ka3bIBAIOIIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

H#i#HPar#iH ]| BukeHune YACTHUII BEIIIECTBA. CBs3b
CKOPOCTH  JBWIKEHHS  YacTULl C  TEeMIepaTypoi.

bpoyHoBckoe nBmkenue, muddy3us

23

B3anmoneiicTBHe YacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTaJIKUBaHHC




#H##Par### ArperaTHple COCTOSIHHS BEILIECTBA: CTPOEHUE

ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTAUIMYECKUX) Tel.

2.4 B3anmocBA3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX U WX aTOMHO-MOJEKYISPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue pabOTHI:
###Par###0Ouenka quaMerpa aToMa METOJIOM PSJOB (C
UCIob30BanueM Gororpaduwii).

2.6 #HHPar###ONBITEL 10 HAOMIOAEHHIO  TEIUIOBOLO

pacuIMpeHus ra3os.
HH#HPar###OnpITel 0 OOHApY)KEHUIO JEWCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHHS

JIBUDKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanuyeckoe IBUKEHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
#H##Par###CKopOCTb. Cpennsis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JIBW)KE€HMHU. Pacdyé€r myTu M BpeMeHH
JIBUYKECHHUS
SlBnenne uHepruu. 3akoH HUHepuUUHU. B3anmmopeicTBue
33 TeJ Kak MpPUYMHA MU3MEHEHUS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tena
34 #HHPar### InotHocTh BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOEUCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO TUHAMOMETpPA
37 ###Par###SIBnenue Tarorenuss u cuna Tsokectd. Cuna
' TSOKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTh
18 Cuna Ttpenus. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B IpUpoe U TEXHUKE
3.9 H##Par#H##Cro)KeHle CUJl, HANpaBICHHBIX [0 OJHOHN
' npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [IpakTrueckue pabOTHI:




OnpeznesieHe CKOPOCTH  PaBHOMEPHOTO  JBHMIKEHUS
(mapuka B KUAKOCTH, MOJEIU  DIIEKTPUIECKOTO
aBToMOOWJII W Tak ganee). OmnpeneneHue cCpemHen
CKOPOCTH CKOJIbKEHUS Opycka WIH IIapukKa Io
HaKJIOHHOM  IUIOCKOCTH. OmpenesieHHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIE
3aBUCUMOCTh pacTshKeHUs (nedopmaruu) MmpyKHHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Tella U

XapakTepa COIPUKACAIOIINXCS OBEPXHOCTEN

3.11

DusnyecKkue SABICHMS B IPUPOJAE: NPUMEPHI JBUKCHUS C
Pa3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEXHBOW MPUPOJIE,

JICCTBUE CUJIBI TPEHMS B IIPUPOJE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJMIMITHUKI
JIABJIEHUE TBEPJIbIX TEJI, XKUJIKOCTEM 1 T'A30B
al HaBnenue TBEpmoro Tena. CrocoObl YMEHBIICHHS H
' YBEJIUYCHUS JTABICHUS
T JlaBneHue raza. 3aBUCUMOCTbD JIaBJICHUS Ta3a OT 00bEMa,
' TEMIIepaTypbl
43 Ilepenava naBieHHs] TBEPABIMM TEIAMH, KUIAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCKrUE MaIIMHbI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 ['uapoctatudeckuii mapagokc. CooOmaronmecs: Cocymabl.
I'mapaBnuueckre MexaHU3MbI
Atmocdepa 3emnn u atmocdepHoe aapnenue. [IpuuuHb
45 CyIIIECTBOBaHUS BO3AYHIHOW 00070ukk 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABICHUS OT
BBICOTBI HaJ] YDPOBHEM MOPSI
46 Wsmepenne armocdeproro nasienus. I[Ipubopsr mis
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
JlelicTBUE KUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BeiTankuBammas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOJE OT
00béMa TOTrpYXKEHHOH B KHUIKOCTH YacTH Tela.
OmnpeneneHne BbITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha
TEN0, NOrpyx€éHHoe B  kuiakocTtb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha Telo0 B JKUIKOCTH, OT Maccel Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIEH
CHJIBI, JEHUCTBYIONIEH Ha TEJIO B >KHAKOCTH, OT 00BEMa
MOTPYKEHHOM B XKUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOAKH M  ONpeAciieHHuEe €€

TPY30MOABEMHOCTH

4.10

®usnueckue  SABIECHHUS B NIPUPOAE: BIIASIHUE
aTMoc(hepHOro aBIeHUS Ha )KUBOM OpPraHU3M, TIaBaHHE

pBIO

4.11

TexHu4YecKne yCTPOMCTBA: COOOIIAIOIIHNECS COCYIbI,
YCTPOMCTBO BOJOIPOBOJAA, THUAPABIUYECKHM IIpecCC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC,

apeoMmerp

PABOTA, MOITHOCTDB, OHEPT'UA

5.1 Mexanudeckas padbora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocThie MeXaHM3MBI: pbluar, OJIOK, HaKJIOHHas
' I0cKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [Ipumenenne npaBusIa paBHOBECHS pblyara K OJI0Ky
«3on0TO0€  TpaBwiIo»  MexaHukd.  Koadouiment
5.5 II0JIE3HOTO JNEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHMaabHast SHEPTUM TeJIa, MOJHITOr0 Hall 3eMIIEH
5.7 Kunernueckas sHeprus
s g [Tonmnas MexaHnuyeckass >HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHHUSI MEXaHUUYECKOU SHEPTUH
59 [IpakTuyeckue paboOTHI:




###Par###Onpeneneare pabOTBHl CHIBI TPEHUS TIPH
PaBHOMEPHOM JBW)KEHMM TeJla 10 TOPU30HTAJIbHOMN
noBepxHoctu. MccienoBanue yclIOBUH paBHOBECHS
ppuara. Msmepenune KIIJ[ HakIOHHOM IJIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKON YHEPTUH

Ouznyeckue SBICHHUS B MPUPOJE: pbIYaru B Tele

5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETMOABMHBIM OJIOKW, HAKJIOHHASI TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COleP:KAHUS
pasziena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHS  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTpOEHHs BemecrBa. Macca H  pa3mepsl
' MoJieKyl.  OmbITb, HOATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TeOpun
Mogenu  TBEPAOro, IKUAKOIO W Ta3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammnueckue M amopgHbIe
Tena
OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 HAa OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKMHETHYECKON
TEOPUH
6.4 CMauuBaHuE U KalWIISPHBIE SIBICHUS
6.5 TermioBoe pacuiMpeHne U cxaTue
66 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Bayrtpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPTHUU: TeIIonepeaada U CoBepIleHue paboThl
6.8 Buabl Tennonepenaun: TEmIONPOBOIHOCTh, KOHBEKIUS,




U3JIy4yeHue

KonnyecTtBO  TEIUIOTHL VYnenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEIIOBOE paBHOBECHE. YPpaBHEHUE
6.10
TEIIOBOTO OanaHca
611 [InaBneHue u oTBEpIEBaHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TemioTa rIaBiIeHUs
[TapooGpazoBanue u  KoHAeHcaus.  Mcmapenwue.
612 Kunenne. VYnenpHas  Temaora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEpaTyphl KUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIMBA. Y IeJbHAas TEMJI0Ta CrOPaHUs
[Mpuanmmer  paboTel  TeroBbix — aBurareneit  KITJ]
6.15 TEIJIOBOT'O JBUTrAaTeNsA. 1emIOBbIC ABUraTEId W 3alllydTa
OKpY>Karolleu cpeibl
3aKOH COXpPAHEHHUs U MPEBPALLEHUS SHEPIHH B TEIJIOBBIX
6.16
rporeccax
[TpakTrueckue pabOTHI:
HHHPar###ONBITEI IO OOHAPY)KEHUIO JIEUCTBHS CHII
MOJIEKYJIIPHOTO MIPUTSKEHUS.
HH#H#Parf##0ONBITBI 0 BBIPAIIMBAHMIO  KPHUCTAJIOB
MOBAPEHHOM COJIM WIIA caxapa.
#HHP ar###OnbITE o HaAOJIFOIEHUTO TEIJIOBOTO
6.17 pacLIMpPEHMs Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.

#HH#HPar###Onpenenene AaBiIeHUs Bo3/AyXa B OajuloHE
HITpHIIA.

HHHPar##H#ONBITE, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
JaBJICHHUS BO3[yXa OT €ro o0bEMa M HarpeBaHHUs WU
OXJIQXKICHUSL.

###Par### IpoBepka TMUNOTE3bl JTMHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA JKHAKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TeMIepaTyphbl.

#H##Par###HaOmonenne U3MEHEHUA BHYTpPEHHEI
SHEPTHM Tejla B Pe3yJbTare TeIuionepeaayn U padoThl
BHCIIHUX CHIJI.

#i#Par#t#llccnienoBanue SBJICHUS TEIUIOOOMEHA IIpH
CMEILIMBAaHUH XOJOJIHOW U rOpsiuei BOJIBI.
#HH#Par##HOnpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW TMpPH TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM ITUIUHAPOM.

#HH#Par##HOnpenenenne yAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

#H#H#Par#H##lccnenoBanue npouecca uCapeHusl.
#HHHPar###Onpenenene  OTHOCUTEIbHOM — BJIAXKHOCTHU
BO3/IyXa.

#HH#Par##H#OnpeneneHne yaeabHONW TEIIOThI TJIABJICHUS

Jbaa.

6.18

dusnueckue SBICHUS B TNPUPOAE: IOBEPXHOCTHOE
HaTSDKEHHE M KamWULIpHBIE SABICHHMS B IPHUPOJE,
KpUCTaJIJIBl B IpUpoae, uznydenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKEe POCHI, TyMaHa,

WHEes, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KalWJLIAPBL, IIPUMEPHI
UCIIOJIb30BaHNS KPUCTAJIOB, XUIKOCTHBIM TEPMOMETD,
JAT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Tei. J{Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TENl OT
BEJIMYMHBI 3apS/10B U PACCTOSHUS MEXTy TeJIaMU)

73 Onexrpuueckoe nosue. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO

noss. [IpuHIUI Cyneprno3uuMM AIEKTPUUECKUX MOJeH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snexTpuueckux 3apsAaoB. OJIeMEHTapHBIN

7.4 anexkTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHMs AJIEKTPUUECKOTO 3apsiia
6 OJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKa
HevictBus AIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B
KUIKOCTSAX U razax
o OnekTpuyeckas uenb. Cuina TOKa. DJNEKTPUUYECKOE
' HaIpsHKeHUe
9 ConpotuieHue MPOBOIHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma Jy1s ydacTKa enu
[locnenoBarenbHOE ¥ NapajjieIbHOE  COEIUHEHUE
7.11
IIPOBOJTHUKOB
PaGora W MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DJEeKTpUUeCKUe IEeNu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrossHHbIE MarHuThl. B3amMopnencTBue IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosnie. MarHutHoe Tmone 3eMiid U €ro
' 3HA4YEHHE JIJIS )KU3HU Ha 3emiie
.y OnbIT Opcrena. MarHuTHOE TOJI€ SJIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleiicTBE€ MarHUTHOrO TMOJII Ha HPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSSHHOTO TOKa. Vcrnonb3oBaHue
' JJIEKTPOJBUIaTeIe! B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTe
7.18 OneiTel  @Papanes.  SIBneHue  3IEKTPOMArHUTHOMN




nHaykiuu. [Ipasuno Jlenna

DNeKTporeHeparop. CnocoObl MOJTy4eHUS
7.19 ANEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[TpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOJCHHUIO STEKTPU3AIUU TN HHIYKITUEH

Y TIPU COTPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHUS SJIEKTPUYECKOrO IO  Ha

MIPOBOJAHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTBl AJICKTPUUECKON N

MMOCTOSIHHOT'O TOKA.

N3mepenHue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HAMPSKCHHUSL.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHHUS PE3UCTOPA U HAIPSKEHUS

Ha Pe3nCTOpE.

OmBITHI, JEMOHCTPHUPYIOIIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOILA/IA TMOTEPEYHOr0 CEYEHU U MaTepuara.

[IpoBepka mpaBuia CIOXKEHHS HAOPSOKEHUM TIpU
IIOCJIEZIOBATEIbHOM  COEIMHEHUU JBYX PpPE3HCTOpPOB.
[IpoBepka mpaBuia st CHJIBI TOKa MPH MapauieIbHOM
coequHEeHUH  pe3uctopoB.  OrmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYIIEr0 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEIISIEMON Ha pe3ucrope. McecinenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WIYILIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHHS
Ha Hell. Onpenenenne KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJEHUCTBUSI TOCTOSHHBIX MArHUTOB.
N3yueHnne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPU
ux oObeauHeHMH U pazaeneHun. lccrnegoBanue
JNEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOLIUME  3aBUCUMOCTb  CHJIbI




B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBjieHHs Toka B Karymke. H3ydeHue

,Z[eﬁCTBPISI MAarHuTHOIO IoOJiI Ha IPOBOJHHUK C TOKOM.

KonctpynpoBanue u U3y4eHue paboThI
3JIEKTPOJABUTATEIS. Nsmepenne KIIA
AJIEKTPOJBUTATEIIBHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAaHHUIO ABJICHUS 3J'ICKTpOM31"HPITHOI>i WHAYKIOIHUH:
HCCIIeNOBaHUE M3MCHEHMM 3HauYeHUSI U HaIlpaBJICHU A

HHAYKIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKHE
ABICHUSI B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, Iper( MOFOCOB,
POJIb MAarHUTHOTO TOJIS AJIs )KU3HU Ha 3eMJie, MOJIIPHOe

CHUSHHC

7.22

TexHUUeCKHE YCTPOWCTBA: BJIEKTPOCKON, amIepMeTp,
BOJIbTMETp, PEOCTaT, CUETUUK BJIEKTPUUECKON SHEPTUH,
3JIEKTPOOCBETUTENbHBIE  NPUOOPBI,  HArpeBaTeNbHbIC
AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpeIOXPaHUTENH, JIIEKTPOMATHUT, JJIEKTPOJIBUTATEINb

IMOCTOAHHOI'O TOKA, reHEPATOP IMMOCTOSAHHOI'O TOKa

9 KUIIACC
Kon
Kon anementa IIpoBepsieMble 2IEMEHTHI COAECPHKAHUS
paznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuyeckoe IBHKeHHE. MarepuanbHas — TOYKA.
51 Cucrema orcyéra
g 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#H#H#Par#H##HepaBHOMEepHOE MPSAMOIMHENHOE ABUKEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOPOCTh Tela  MpH

HCPaBHOMCPHOM ABUKXCHUUN




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHETHOE

8.5
JIBUKCHIHE
8.6 #iHPartH##CBoOonHoe manenue. OnbiTel ["ammes
#H##HPar#H##PaBHOMEpPHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeiHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HetoToHa
8.11 HHHPar##H# [puHIIUTT CyNEepIIO3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#Par##H#Cuna TpeHHs: cuila TPEHHUS CKOJIbXKEHHUS,
813 CHUJIa TPEHUS MTOKOSI, IPYTHE BUIIBI TPEHHUS
14 ##HParf###Cila  TSDKECTM W 3aKOH  BCEMHUPHOIO
5 TATOTEHUA. Y CKOpeHUe CBOOOIHOTO MaieHus
JBuwxenue  1uianer  Bokpyr  Comnuma.  Ilepas
815 KocMHu4eckasi ckopocTb. HeBecoMocTh U neperpys3ku
PaBHOBecue MaTepuanbHOU TOYKHA. AOCOIIOTHO TBEPIOE
8.16 oo
#H#H#ParfH##PaBHOBecue TBEPAOro Tena ¢ 3aKperIEHHON
817 ocbl0 BpanieHus1. MomeHT cuiibl. LleHTp Tshxectn
8.18 Nmnynsc Tena. U3menenne nmmynbca. IMnynbsce cumsl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 #HHPar###PeakTHBHOE IBIDKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
822 SHEPruu U paboTh
[lorenunanpHast dSHeprus Tela, MOJHATOTO  HaJ
823 MMOBEPXHOCTHIO 3eMIIU
8.24 IToTeHunanpHas 3HEPTUS CKATON IPYKUHbI
5 ##HPar###Kunernueckas  sHeprusa.  Teopema o
825 KMHETHYECKON SHEpruu
8.26 H##Par###3aKkoH coXpaHEHUs MEXaHUYECKOW SHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenne cpeaHel CKOPOCTH CKOJBKEHHs OpycKa
WIM JBWKEHHUS IIapuKa M0 HAKJIOHHON IUIOCKOCTH.
Omnpenenenne yCKOpeHUsl Tella IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.
[IpoBepka THUIOTE3bI: €CIM MPU PABHOYCKOPECHHOM
IBUKEHUHM O€3 HayallbHOM CKOpPOCTH MYTH OTHOCATCS
KaKk psJg  HEYETHBIX 4YHCENl, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanmne 3aBUCIMOCTH CHITBI TPEHUS CKOJIBKEHUS
OT CuUJIbl HOpPMaJIbHOTO JaBieHusd. OmnpeneneHue
koddpduiimeHTa TpeHus CckoibxkeHus. OnpeneneHue
KEcTKocTH TpykuHbl. OmnpeneneHue padOTHl CHIIBI
TpeHHs TIpU PAaBHOMEPHOM JBI)KCHHH Tela IO
TOPU3OHTANILHON MoBepxHOocTH. OmpeneneHue padOTHI
CWIBl  yOPYrocTM  IpU  NOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO

0JIOKOB

8.28

cI)I/I3I/I‘-I€CKI/IC SBJICHUSA B npnpone: HpI/IJII/IBI:I 1 OTJIUBBEI,
nBrokeHue T1iaHer COJIHEUHOW CHCTEMBI, PEaKTUBHOE

ABHUIKCHUC KHUBBIX OPTaHNU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUIOMETP,  JATYUKH

MOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe napmxenne. OCHOBHBIE XapaKTEPUCTHKH

- Kose0aHuii: Iepruo, 4acToTa, aMIUIUTY/Aa
97 MaremaTnueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBpareHne sHeprun Npu KoaeOaTEIbHOM JIBHKEHUN
93 3aryxatomue KosebaHus. BBIHYXIeHHblE KoJeOaHMs.
' Pe3onanc
Mexannuecknue BoJaHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHbie W monepeyHble BONHBL J[JIMHA BOJHBI U

CKOPOCTH €€ pacipocTpaHeHHss. MeXaHWn4YeCKHe BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKIE BOJTHBI

9.5 3ByK. ['poMKOCTH M BbICOTA 3BYKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTrueckue pabOTHI:
OmnpeneneHnue 4acToThl W Iepuoja  KoseOaHui
MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenue 4acToThl W Iepuoja  KoseOaHui
MPYXUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH TiepuoAa  KojeOaHui
' MOJBEIIEHHOTO K HHUTU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH  TiepuoAa  KoJjeOaHui
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. llpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpy3a,
MOJIBEILIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbL. M3Mepenne yckopeHus CBOOOTHOTO M eHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
IlyHaMH, X0
99 TexHuueckne yCTpOHCTBA: HXOJIOT, HCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH

103 DJIeKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.

' BousiHOBBIE CBOlICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3ydyeHne CBOICTB  3JEKTPOMarHUTHBIX BOJH C
MTOMOIIIbI0 MOOHIIBHOTO TenedoHa
duznyeckue SABICHUS B MpUpoAe: OHOIOTHYECKOe

10.5 neiicTBue BUJUMOTO, yIABTPapUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHUI

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHHUE

QJICKTPOMATrHUTHBIX BOJIH JJIL COTOBOM CBS3U




11

CBETOBbBIE ABJIEHNA

11.1

JlydeBast monennb cBera. ICTOUHMKH CBETa

11.2

[IpamonuHeliHOE paclipoCTpaHEHHUE CBETA

11.3

Ortpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUS

cBeTa
114 [Ipenomiienne cBera. 3aKOH TIPEJIOMIIEHHSI CBETA.
' [TonHOE BHYTpEeHHEE OTpaKEHHE CBETa
11.5 JInnza. Xop ydeit B IMH3e
116 Onrtuyeckast cucrema ¢oroanmnapara, MHUKPOCKONA H
' TeJecKorna
117 I'maz kak onTuueckas cucrema. bau3opykocTs u
' JAJIbHO30PKOCTh
11.8 Pasnoxxenue 6enoro cBera B criektp. OnbiTel HhtoTOHA.
' CrnoxxeHue cieKTpanbHbIX IBETOB. Jlucnepcus cBeTta
[TpakTrueckue pabOTHI:
#i##H#Par#H##lccnenoBanue 3aBUCUMOCTH yria
OTpa)kKeHHUs CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
Hi#Par##l13yueHue  XapakTepUCTHK  H300paKeHHs
IpeIMeTa B IJIOCKOM 3epKalle.
#i##HPar#H##lccnenoBanue 3aBUCUMOCTH yria
MPEJIOMIIEHUsI CBETOBOTO Jiyda OT yIyia MaJeHus Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' ###Par### lonyuenne wW300pakeHUH C  TTOMOIIBIO
coOuparoIIe JIMH3HIL.
###Par###Onpeneneare  (HOKYCHOTO pacCTOSHUS U
OINITUYECKOH CHIIBI COOMpArOIEH TUH3BI.
#H#HHPart##ONBITEl TIO pa3ioXKeHHIo Oenoro ceera B
CHEKTp.
HH#HPar###ONBITEl 0 BOCIPUATUIO I[BETa IPEAMETOB
MIpU UX HAOJIOIEHUN Yepe3 IIBETOBbIE (PUIIBTPHI
®dusunyeckue sSBIEHUS B mpupoje: 3armeHust CosHIa 1
11.10 JlyHbI, 1[BETA TEN, ONTHUYECKUE SBICHUS B aTMocdepe

(uBeT HEOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKH, MEePUCKOTI,




¢doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE ABJIEHUA
121 Onwitel Pezepdopna w mmaHerapHas MoOJelb aToma.
' Mogens aroma bopa
122 Ucnyckanve u morjioiieHue cBera aTtoMoM. KBaHTBHL
' JIuHeluaTeie CIEKTPBI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
14 Ctpoenue aromHoro snpa. HykiioHHas Mojenb
' aTOMHOTO siapa. M30Tomnbl
1.5 PagnoaktuBubie mpeBpamienus. Ilepuwon momypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsiI0BOro U
' MacCOBOI'0 YHCET
12.7 DHeprus CBA31 aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
128 Peakuuu cuntesa u aenenus saep. UCTOUHUKN SHEPTUU
' Connua u 3B€371
129 Snepnas osHepretuka. JledcTBUE — paaMOaKTUBHBIX
' M3JIy4eHU I Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HaGnronenne CrulomHbIX W JIMHEHYATBHIX CHEKTPOB
1210 U3IIY4YEeHHUS.
HccnenoBanne TpPeKOB: M3MEPEHHE SHEPTUU YaCTHIIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
W3mepenue paanoakTuBHOro (hoHa
®usznyecknue SBICHUS B TMPUPOAE: E€CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Jy4u,
12.11 paaOaKTUBHOE M3JIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX M3JIy4YEHUH HA OpPraHU3M
YelioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJUBHUYyaJIbHBIA TO3UMETp, KaMepa Buibcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTamM
0a30BOTr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[lonumanme ponu  ¢GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBS3U
M II03HABA€MOCTU SIBJIEHMHW MPUPOJBI, O POJIM DKCIEPUMEHTa B
buszmke, o cucTemMooOpa3ymomieii poau (GU3MKHM B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 SBOIIOLUHU
(GU3NMYECKUX 3HAHWK M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKJAJEC POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
¢u3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUM

3HaHUs O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTepUH, 00 ATOMHO-MOJIEKYJISIPHON TEOpHH
CTPOEHHUSI BellecTBa, O (PU3NYECKOH CYIIHOCTH SBJICHUI HPUPOIBI
(MexaHMYeCKUX, TEIJIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHME pa3anyath SBJIEHUS 110 ONMCAHUIO UX XaPAaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3MUECKUX SBICHUIN
B OKpYXarollleM MHpEe, BBIIEHAS HX CYLIECTBEHHBIE CBOWCTBA

(pu3HAKH)

Bnanenve ocHOBaMM MOHSATHIHOIO ammapara M CHMBOJHUYECKOTO
si3pIKa (PU3UKH M KCIIOJIb30BAHHME WX JJISl PEUICHUs y4eOHBIX 3a/1ay;
YMEHHME XapaKTepH30BaTh CBONCTBA Tel, (U3UYECKUE SIBICHUS U

MPOIECCHI, UCTIONB3Ys PyHIAMEHTANBHBIE U YMITUPUUYECKUE 3aKOHBI

YMeHue onmmchIiBaTh HN3YUCHHBIC CBOMCTBA TCII U q)I/IBI/I‘-IGCKI/IC SABJICHUA,

HCIIOJIb3Ys @Hznqecxne BCJIIMYHHBI

Bragenne OCHOBaMHM METOZOB HAay4yHOTO TIO3HAHUS C Yy4ETOM
coOuro/IeHHsI TIpaBUi O€30MacHOro Tpyaa: HaONoJeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSTENIbHO COOMpPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO MHCTPYKLIMH, OMHUCHIBATH XOJ
OTIBITA U 3aIMCHIBATh €0 PE3yIbTATHI, (POPMYIHPOBATH BHIBOIKI;
MPOBEJCHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHHC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO C06I/IpaTb
9KCIIEPUMEHTANIbHYI0  YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHUC BCJIIMYUMHBI U AHAJIM3UPOBATL IMOJYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ;
CaMOCTOSITENIbHO ~ COOMpaTh JKCHEPUMEHTAIbHYI0 YCTaHOBKY H
MMPpOBOAUTD HUCCIICAOBAHUC 10 HHCTPYKIIUHU, MNpeaACTaBJIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIATh BHIBOJIBI IO pe3yIbTaTaM

HCCICa0BaHUA

[TonnMaHue  XapakKTepHBIX  CBOWCTB  (DU3WYECKUX  MOJeENeH
(MaTrepuasnbHass TOYKa, aOCOJTIOTHO TBEPAOE TENO, MOJAETH CTPOCHHUS
ra3oB, JKHJAKOCTEH U TBEPIBIX Tel, IJIAHETapHas MOJENb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;mpa) U YMCHUC NPUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue oOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEN, B TOM
yuciae M B KOHTEKCTE CHUTYallMid TNPaKTHUKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBIATH IPUIMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHBIE CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHnne pematrh pacuérHple 3amaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTONB3Yysl 3aKOHBI U (OpMYJbI, CBS3bIBAIONINE  (PU3HUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUC 3a/ayiu,
BBISIBIISITh  HEJOCTAIOIIME JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HGO6XOI[I/IMBIG JJIA eé peIICHNs, UCIIOJIb30BATh CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PACYETHI W OICHUBATH PEATUCTHYHOCTH IOJY4EHHOTO
3HaueHUsl (PU3NUECKON BETUYHMHBI; YMEHHE OINPEACTSATh Pa3MEPHOCTh

buznYeCcKOi BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3aauu

YMeHne XapakTepu3oBaTh NPHUHLUINBI JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHUCJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHMIO, UCIIOJIBb3YSl 3HAHUSA O

CBOWCTBaX (PU3MYECKUX SIBICHUH M HeoOXoaumble (QuU3HUecKue




3aKOHOMEPHOCTH

10

YMeHHe WCHoJibh30BaTh 3HAHUS O (DHU3WUYECKUX SBICHHUAX B
NOBCEIHEBHOM kM3HM 11 oOecrmieuyeHHss OE30MAaCHOCTH  TpHU
oOpamieHun ¢ OBITOBBIMH  TNPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKalolleld cpene; TOHUMaHHE
HEOOXOIMMOCTH TMPUMEHEHHS JOCTHKEHMH (PHU3MKH U TEXHOJIOTUH

JJI paliMOHAJIBHOTO ITPUPOAO0IIOJIB30BAHUA

11

OneiT moOMCKa, NpeoOpa3oBaHUA U MPEACTaBICHUS HHPOPMAIIU
(GU3MUecKOro coaep)KaHus C HCIOJIb30BaHHEM HH(pOpPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHHUBAaTh JOCTOBEPHOCTH
MOJyYeHHOW WHQPOpPMAIIMM Ha OCHOBE UWMEIONIUXCS 3HAHUN U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJIb30BaThb  IpHU
BBITOJIHEHUH Y4E€OHBIX 33/JaHUl HAyYHO-TIOMYJAPHYIO JHTEpaTypy
(bu3NYeCKOro colep:kaHus, CIpaBOYHbIE MaTepuajbl, PECYpChl CETU
WntepHer; BnajeHue 0a30BBIMM  HaBbIKAMHM  IIpeoOpa3oBaHUs
uHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIyl0; YMEHHE
cO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIEHHs Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




IHEPEYEHD 3JIEMEHTOB COIEPKAHUS, IIPOBEPAEMBIX HA OI'9
11O ®PU3UKE

Kon

IIpoBepsieMblil 3JIeMEHT COAePKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe JBmwkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.

OTHOCHUTENLHOCTh JABHKXCHHA

PaBHOMepHOEe 1 HepaBHOMepHOe aBmxkeHue. CpenHss ckopoctb. Dopmyna s

1.2 BBIYUCIICHHS CPEIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TPSIMONMHEWHOE ABMKEHHE. 3aBHUCHMOCTH KOOPAMHATHI Tela OT
BPEMEHH B CITy4ac PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKCHUS:
13 x(f)=x,+vt
I'paduku 3aBHCUMOCTH OT BPEMEHH U TPOSKIHUHU CKOPOCTH, IPOCKIHH
MEepeMEIEHUs, MyTH, KOOPAWHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JIBYDKCHUHT
3aBUCHUMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOI'O
MIPSAMOJMHEHHOTO TBUKEHHUS:
2
Sl =V, 1+ ay ;
2
@opMynBl UIST TPOEKIIUU TEPEMENIeHHs, TMPOCKIIUU CKOPOCTH M TPOEKITNHN
YCKOPEHUS IIPU PaBHOYCKOPEHHOM IPSMOITHHEHHOM JBYKCHUH:
2
1.4 s.(D=uy,-t+a, %
U.\'(f]:r‘){lr +a, 1,
a.(f) =canst,
U:r: - lez =2a,s,
I'paduku 3aBHCHMOCTH OT BpPEMEHH MJS MPOCKIUH YCKOPEHUS, MPOCKIHH
CKOPOCTH, TPOEKIHUH TEePEeMEIIEHUs, KOOPAUHATHl TPH PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JTBUKCHUU
CBobonHoe manenune. GopMybl, ONUCHIBAIOIIAE CBOOOJHOE MaJeHHE Tela IO
1.5 BEPTHKANN (ABIKCHHE Tela BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBHCHMOCTH OT BpEMEHHM M NPOEKIHMH YCKOPEHUS,




MPOEKIMH CKOPOCTH W KOOPOWHATHI TPH CBOOOJAHOM TMAJACHUU Tela II0

BEPTUKAIH

1.6

CKOpPOCTh PaBHOMEPHOTO JIBUXKECHHS Tela IO OKpPYXHOCTH. HampaBneHue
CKOpOCTH.

(DopMyJIa AJIsT BBIYUCIICHUA CKOPOCTH YCPE3 paauyC OKPYKHOCTH H IICPUOJ

oOparieHus:
2TR
L=
T

IlenTpocTpeMurensHoe yckopeHue. HampaBieHue IIEHTPOCTPEMHTEIHFHOIO

YCKOPCHUH. <D0pMlea JJIs1 BBIYUCIICHUS YCKOPCHUA:

dopmyia, cBSI3bIBarOIIAs MEPUO]] M YaCTOTY OOpaIICHUS:

V= ?

1.7

Macca. IInotHocTs BemecTBa. @opmyiia i1 BEIYUCICHUS INIOTHOCTHU:

_m
vV

1.8

Cuna — BekTopHas ¢usudeckas BenuanHa. CloXeHue CU

1.9

SIBnenue unepnuu. llepssiii 3akoH HeroTOHA

1.10

Bropoii 3akoH HeroToHa:
F=m-d

CoHamnpaBIIeHHOCTh BEKTOpa YCKOPEHHS Tejla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha

TEII0

B3anmopeiicteue ten. Tperuii 3akoH HerotoHa:

Fy y=-Fi_,

1.12

Tpenue nokos u TpeHue ckonbxeHus. GopMyna A BEIYUCICHUS MOIYJIS CHIIBI

TPCHUS CKOJIbXKCHUA:




F_=pn-N

1.13

Hedopmarus Tenma. Yopyrue u Heynpyrue nedopmanuu. 3aKkoH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3akOH BCEMUPHOTO TATOTEHHUS:

my -m;
F=G L1 _2
R
Cuna tspxecTu. Y cKopeHHe CBOOOJHOTO MaeHHs.
®dopmyrna s BHIYUCICHUS CHITBI TShKECTH BOIHM3M moBepxHocTH 3emin: F = mg.
JBmxenue mianer Bokpyr ConHua. IlepBas kocMudeckas CKOpOCTb.

HesecomocTh u neperpy3ku

1.15

Nwmmynbe Tena — BekTopHas hu3nyecKas BeIHMIrHa.
=mi

Nmnynec cuctemsl ten. 3menenue umiynbca. IMImynsc crisl

1.16

3aKOH COXpaHEHHUS UMILY/Ibca A7 3aMKHYTOH CHCTEMBI Tell:
p=myUy +m, 0, =const

PeakTtuBHOE ABHKEHUE

1.17

Mexannueckas pabota. @opMmyna A BEIYUCICHUS paOOTHI CHJIBIL:

A=Fseooscr

Mexannueckass MOITHOCTE:

N=2
I

1.18

Kunernueckas u MNOTCHIUAJIbHAA SHEPIH. d)opMyJIa JJII BBIYUCIICHUA

KHUHETUYECKON YHEPTUU:

HE)E
E ="

Teopema o kuHeTHUECKOU d3HEeprun. Popmyra A BHIYUCICHHS TOTCHINAIBHON




OHEPrum Te€ia, IOAHATOrO

Haxg 3eMuéii:

E,= mgh

Mexanuyeckasi SHEpPrus:

E=E;+E p
L.19 3aKoH coxpaHEHHs MexaHu4ecKkoi sHeprun. GopMyia AJs 3aKOHA COXPAHEHUS
MEXaHWYECKON 3HEPTHH B OTCYTCTBHE CHJI TpeHUs: £ = const.
[IpeBpamienue MeXaHU4YECKOM SHEPTrUU IPU HATUYUU CUJIBI TPEHUS.
[IpocTsie MeXaHU3MBI. «3070TOE IPABUIIO» MEXAHUKH.
Poruar. MomenT cumst: M - FI.
YcnoBue paBHOBECHUS pblyara:
M+M +..=0
1.20
[MoxBwxHEIH 1 HemoABKHBIH O1oku. KITJ] mpocThIx MeXaHN3MOB,
n= Aﬂmma
A‘HI‘IIEHH
[aBnenue TBEpAOrO TENA.
®opmyna a7 BEIYUCICHUS JaBICHHS TBEPAOTO TENa:
F
P= Gl
121 [aBnenue raza. ATMocdepHoe 1aBIeHUE.
' I'mapocraTuyeckoe AaBlieHHE BHYTPH KUAKOCTH.
@®opMyna 1715 BEIYUCICHUS 1aBJICHUS BHYTPU KUIAKOCTH:
P=pg+Pm,
1.22 3akoH Ilackans. ['mapaBnuueckuii mpecc
3akon Apxumena. Popmyna ISl ONpeAeNeHUS BHITAIKUBAIOMIEH CHJIBL,
NENCTBYIONIEN Ha TEJI0, HOTPYKEHHOE B )KMIKOCTh WIIH Ta3:
1.23

Fap =PV

Ycaopue nmiaBaHus Tena. IlnaBanue CYAOB U BO3AYXOILIABAHUEC




1.24

Mexanuueckue KoneOaHus. AMIUIMTYJa, IEPUOJ M YacToTa KoJeOaHWH.

dopmyna, CBI3BIBAIOIIAS YaCTOTY U MEPUOL KOJICOaHMI:

1.25

MaremMathueckuil M TNpPYXKUHHBIM MasTHUKMU. IIpeBpamienue »3HeEprum mpu

KoJ1e0aTeIbHOM JABHUXXCHUU

1.26

3aryxaromue konebanus. BeiHyxneHHble konebanus. Pesonanc

1.27

MexanndecKrue BOJIHEL. HpOI[OJ'ILHI)Ie " MMONECPEUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTB PacIpOCTPaHEHUS BOJIHBI:

h=v-T

1.28

3By1(. FpOMKOCTL U BBICOTA 3BYKa. O’I’pa)KCHI/IC 3BYKOBOI>'I BOJIHBI Ha T'paHUIIC

IByX cpell. IHppa3ByK U yIbTpa3ByK

1.29

Ilpakmuyeckue pabomul

H3Mmepenune cpenHed IUIOTHOCTH BEILECTBA; apXUMEIOBOM CHIIBI, XKECTKOCTH
HOPYKUHBI, KO3((HUINEHTa TPEHUS CKOJIBKEHUS; pabOThl CHIIBI TPEHUS, CHIIBI
YIIPYTOCTH; CpeIHEW CKOpPOCTH JBHXEHHs Opycka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu IBM)KEHHMH IO HAKJIOHHOW IUIOCKOCTH; YacTOTHl H
neprosa KoinebaHWM MaTeMaTH4ecKoro MAasTHHKA; YacTOThl M IIepHoa
KosiebaHuH MPY>KUHHOTO MasiTHUKA; MOMEHTa CHIIbI, IEHCTBYIOIIEro Ha phlyar;
paboThl CUNIBI YOPYrocTH NpU MOABEME Ipy3a C IMOMOIIBIO HEHNOJBHKHOTO
61oka; pabOTHI CHIIBI YIIPYTOCTH IPU NOABbEME TPy3a € MOMOLIBIO TOABHKHOTO
OJ10Ka.

HccnenoBanune 3aBHCHMOCTH apXMMEIOBOM cHIBI OT 00BEMa MOTpYXEHHOM
YaCTH TeJa U OT IUIOTHOCTH JKUIKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI
OT MAacCBI TeJa; CUIbI TPEHUS CKOJIBXEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
pOlla IOBEPXHOCTH; CHJIBl YIPYTOCTH, BO3HUKAIOIIEH B IIPYXKHHE, OT CTCIICHU
negopManuu MPYXUHBI, YCKOPEHUsI Opycka OT yriia HaKJIOHAa HalpaBIIOLICH;
neprosa (4acToThl) KoneOaHUM HUTSHOTO MAsATHUKA OT JJIMHBI HUTH; IEpHOAA
Kose0aHUH NMPYXKUHHOTO MAasTHHKAa OT MacChl Ipy3a M >KECTKOCTH MPYKHHBI,
HCCIIEIOBaHNE HE3aBUCHMOCTH Ilepuoja KoineOaHMM HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycrnoBust paBHOBECHSI pblyara

1.30

Qusuueckue s6NeHUs 6 Npupode: TPUMEPHl ABIKEHHUS C pa3IMYHBIMHU
CKOpPOCTSAMH B )KMBOW M HEXUBOW MPHUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U

TEXHUKE, TPUIHABBI U OTIUBBI, ABUXKCHHUC IIJIAHCT ConaeuHoi CUCTCMBI,




PCAKTUBHOC OBMIKCHHUC XHWBBIX OPraHU3MOB, pbI4arv B TCJIC YCJIOBEKA, BIIUAHUC
aTMOC(l)CpHOFO JaBIICHUSA Ha KUBOM OpTraHu3M, IIJIaBaHHE pLI6, BOCIIpHUATUE

3BYKOB JXHUBOTHBIMH, 3€EMJICTPACCHUC, ceiicMu4UecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIINAOMETP, OATYHUKH IIOJOXKCHHUA, paCCTOAHHUA H
YCKOpPEHUA, OUHAMOMETpP, MNOANIMUIIHUKH, PAKCTBI, pblYar, HOHBH)KHBIﬁ u

HCHOI[BPI)KHBIﬁ 6JIOKI/I, HAaKJIOHHAA ITIIIOCKOCTb, IMPOCTBIC MEXAHHU3MBI B 6I>ITy,

131 COOOIIAtOIIHECST COCYABI, YCTPOWCTBO BOJOMPOBOAA, THUAPABIMYECKHI TMpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, IOPIIHEBON HACOC, apeoMeTp, 3XOJIOT,
HCIIOJI30BaHUE YIBTPA3BYKa B OBITY U TEXHUKE

2 TEIIJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOXKEHUST  MOJEKYISIPHO-KUHETHUYECKOM TEOPUU  CTPOCHHS

2.1 BemecTBa. Monenu TBEPAOTO, KUIKOTO U Ta3000pa3HOT0 COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

25 JBuxenne dyactun BemiectBa. CBSI3b CKOPOCTH JBMKEHHSI YacTHUIl C

' Temreparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

2.3 CmaunBaHuE U KallWUISIPHBIC SBJICHUS

24 TenoBoe paciIupeHue u cxaTue

2.5 TemnnmoBoe paBHOBECHE

26 BuyTtpennsas sHeprus. Pabora u Teruomepemada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEN SHEPTUU

2.7 Buas! Tennonepenaun: TEMIONIPOBOIHOCTh, KOHBEKIIUS, U3Ty4EHUE
HarpeBanne wu oxnaxneHue Tten. KomuwuecTBo  TemioTel.  YaenbHas
TEIIOEMKOCTb:

2.8
O=cml(t,—1;)
3aKOH COXpaHEHHS SHEPTrUU B TEIUIOBBIX MPOIECCaX. YPaBHEHUE TEIJIOBOTO
OajaHca:

2.9

O +0, +..=0
Ucnapenue u xonaeHcarus. V3MeHeHUWe BHYTpEHHEW SHEPrUM B MPOIECCE
510 ucmapeHuss H KoHjeHcauuu. KuneHune KHUIKOCTH. YIenbHas TeIwioTa

napoobpazoBanus: L = Q/m

2.11

BrnaxnocTs Bo3ayxa




2.12

IlnaBnenne wu kpuctaumzanus. V3MeHeHHWE BHYTPEHHEH OHEPruv Ipu

IJIaBJICHUHN U KPpUCTAJUIU3allUH. VY nenpHas TEIIOTa MIaBICHHS:

2.13

BHYTpCHHHH 3Hepr1/m CFOpaHI/IH TOIIJINBA. YI[CJ'ILHaH TCIIJIOTA Cl"OpaHI/IH TOIIJINBA:
q=0/m

2.14

[Tpunnuns! paboTs! TemnoBbix apurateneit. KI1/] reruoBoro apuratens

2.15

Ilpakmuyeckue pabomul

W3mepeHue yaenbHON TEIIOEMKOCTH METAJLIMYECKOro IMUIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJNYYEHHOTO0 BOAOH KOMHATHON TeMmmepaTypbl (PUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIyIIE€H HarpeTbli LWIMHIpP; KOJIMYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThIM LMIMHAPOM, IMOCJIE OMYCKaHUs €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIIBHOM BJIAXHOCTH BO31yXa; YAENbHOM TEIIOTH
mwiaBieHud Jnbaa. HccnemoBaHume W3MEHEHHMsS TEMIEpaTypbl BOABI IpHU
pa3IMYHBIX YCIIOBUSX; SIBIEHUS TEIUIOOOMEHA MpU CMEIIMBAHUU XOJOIHON M

ropsiaeii BObI; IpoIecca HCIapeHus

2.16

Qusuueckue A6neHUsA 6 npupoode: TIOBEPXHOCTHOE HATHKEHHE U KalWUIIpHBIE
SIBIICHUS B TIPUPOAE, KPUCTAIBI B Npupoze, usnydeHne ConHia, 3aMep3aHue

BOJIOEMOB, MOpCKHUE Opu3bL; 00pa30BaHUE POCH], TYMaHa, HHES, CHETa

2.17

Texnuyeckue ycmpoticmea: KanvuuIApbl, IPUMEPHl UCIOJIb30BaHUS KPUCTAILIOB,
XKHUAKOCTHBIM TEPMOMETp, JAaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETpP, MapoBasi TypOWHa, NBUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

OnexTpu3zanus Te. J[Ba BUa 3IEKTPUUECKHX 3apsi0B

32

B3aumonericTBue 3apspkeHHBIX Tenl. 3akoH Kynona

33

3aKOH COXpaHEHUS HIIEKTPUIECKOTO 3apsaa

3.4

Onextpudeckoe mnose. Hampspk€HHOCTH d3nekTpudeckoro mnond. Ilpunium

CYNIECPHIO3NIUHN IJICKTPUICCKUX nonaeu (Ha KauCCTBCHHOM ypOBHC)

3.5

Hocurenn osnextpuueckux 3apsanoB. JleWcTBHE 3IEKTPUYECKOrO TONS Ha

aneKkTpuyeckue 3apsabl. [IpOBOJHUKY U AUDIEKTPUKU

3.6

ITocTostHHBIN AnekTpudecKuil TOK. JleHCcTBH AnekTpuueckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U=A4/4

DNeKTpUIEecKOe CONPOTUBIEHHE. Y JETTbHOE MIEKTPUIECKOE COIPOTUBIICHHE!

3.7 R =pl/S
18 3akoH OMa a5 y4acTka anexrpudyeckoi nenu: / = U/R
[TocnenoBarenbHOE COeIMHEHUE TTPOBOIHUKOB:
I =I,.U=U+U,. R=R +R,
1 1 1 2
3.9 [TapannensHOE COeMHEHHE MPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=I+I;R=2.
“~ _ 2
CwmenianHble COETMHEHUS TPOBOTHUKOB
Pa6ora u MomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3axoHn Ixoyns — Jlenua:
2
3.11 Q=I"-R-t
310 OmneiT Opcrena. MarHuTHOE TMOJie OPSIMOTO TMPOBOJHHMKA C TOKOM. JIMHHMM
MarHUTHON MHAYKIIUU
313 MarauTHOe MOJIe TOCTOSHHOI'O MarHmTa. B3amMoaelcTBHE ITOCTOSHHEIX
MAarduTOB
3.14 JleficTBHEe MarHUTHOTO I10JI HAa IPOBOJHUK C TOKOM
3.15 Onpitel Gapanes. Spnenue snekTpoMarauTHON HHAYKIUU. [IpaBumno Jlenma
Ipaxmuueckue pabomut
U3MepeHne  3IEKTPUYECKOTO  CONPOTHUBIICHHUS  PE3UCTOPA;  MOIIHOCTH
INEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOUIETO B TMPOBOJHHKE

(pe3ucTopsl, TaMIIO4YKa), OT HANPSDKEHHUS HA KOHIAX IIPOBOJHUKA; 3aBUCUMOCTH
CONIPOTHBIIEHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAAN €T0 MOMEPEUYHOr0 CEUEHU U

YACIBbHOTO COIPOTHUBJICHHUA.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIe0BaTeIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA ISl CUJIBl 3JIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA6leHUs 6 npupooe: SIEKTPUUECKHE SBJIEHHS B aTMmocdepe,

3.17 AIIEKTPUUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMiu, Ipeld MmoIocoB,
POJIb MAarHUTHOTO TOJIS A7 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUCTYMK  DJIGKTPUYECKOW  SHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpuMepsI), AJICKTPUUYECKUE
MPEeIOXPAaHUTENH, DSJICKTPOMArHHUT, OJJIEKTPOJBHUTaTEeNIb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnekTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlyueBasg monenb cBeta. [IpsamonnHeliHOE paclipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkasno
3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHHUS CBETA
3.23 Hucnepcus cBera
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHuYecKas cuiia
' auH3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucreMa. Ontuyeckue Ipudopsl
Ilpakmuueckue pabomul
###Par###I3MepeHre  ONTUYECKON CHUJIBI coOWparomiell JUH3bI;, (OKYCHOTO
paccTosiHus coOMparoIieid TMH3bI (10 CBOHCTBY paBEHCTBA pa3MEpOB MPEAMETa U
M300pakeHHs, KOTJa MpEeAMET PACIOIOKEH B JIBOWHOM (HOKYyCeE), MOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par### ccnenoBanne CBOMCTBA HM300pa)KEHUs, TMOITYYEHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, U3MEHEHUS (HOKYCHOTO pPACCTOSIHHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yrja HpeJOMJICHUS CBETOBOrO Jiydya OT yIjia MaJeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
397 Quzuueckue saenenusi ¢ npupoode. 3armenuss ConHua u JlyHbl, 1Berta Teu,
' OTNITHYECKHUE sIBJICHUS B aTMoc(depe (11BeT Heba, pedpakius, paagyra, MUPax)
398 Texnuyeckue ycmpoticmeéa: OUYKH, TEPUCKON, QoToanmapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anba-, Oeta-, raMma-u3nyuenus. Peakuuu anbga-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauio anbda-dactuil. [ImanerapHas Moaenb aroma

4.3 CoctaB aroMHOrO0 sifjpa. M3oTornsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MACCOBOTO YUCEI
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIM  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJAMOAKTUBHOE W3JIy4eHUE NPUPOJHBIX MHHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U31y4YEHUN HA OPraHU3M 4Y€JI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, Kamepa

Bunbcona, sinepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






