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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO 0O1Iero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJOXEHUM M TpeOOBAaHMUU K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuérom (penepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMmbl 10 (U3UMKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 H3Yy4eHUs
¢u3nKkn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamMme mo (u3mke y4UTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanusauuu tpeboBanuit ®I'OC OO0
IUITAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM PE3ybTaTaM 00Y4YEeHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[TporpamMma no pu3MKe ycTaHABIMBAET paclpeieiieHre yueOHOro MaTepuaa
o rojgam oOyudeHus (MO Kjaccam), MpejjiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTD
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS IMPEIMETHOTO COJAEp)KaHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma mo ¢usmke pa3paboTaHa C IENbI0 OKa3aHUS METOAMYECKOM
IOMOIIIM YYUTENIO B CO3JaHUH paboveil mporpaMmMbl IO y4eOHOMY MPEAMETY.

®du3zrkKa ABIAETCA CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
OPEIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U
SBJICHUN, W3y4yaeMbIX XUMHEH, Ouosorueil, actpoHomued u ¢GU3NIECKON
reorpadueli, BHOCHUT BKJAJ B E€CTECTBEHHOHAYYHYIO KapTHHY  MUDa,
OpeoCTaBsieT HamOojee sCHble 00paslbl MPUMEHEHHs] HaydHOTO METOoja
MO3HAHHUS, TO €CTh CII0C00a MOTYyIEHUS JOCTOBEPHBIX 3HAHHUI O MUPE.

OpHa W3 TIIaBHBIX 3a/a4 (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
00pa3oBaHUs COCTOUT B (DOPMHPOBAHUM ECTECTBEHHOHAYYHOW TIPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaroImuxcsl.

W3yuenne ¢Qusmkn Ha 0a30BOM ypOBHE MpEIIOJaraeT OBJaJICHUE
CIICAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,;

e OILICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIC0BAHUS;

e UHTEPIPETUPOBATH  JIaHHBIE W  HCIOJNb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJOB.

Henu wusydyeHus (PU3UKK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUS
ompeneneHsl B KoHuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTeibHBIX opraHusauusx Poccuiickoit ®enepainuu, peamu3yroumx



OCHOBHBIE ~ 0011€00pa3oBaTeNbHBIE MPOTPAMMBl, YTBEPXKAEHHOW  pelICHUEM

Komnernn Munucrepcrsa npocseienus Poccuiickoit denepanuu (IpoToKosa ot 3
nekabps 2019 r. Ne I1K4BH).
Henu uzyyenusi GusuKu:

NpUOOpPETeHNE WHTEpeca W CTPEMJICHHS OOyJaromuxcs K HaydHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEM;

pa3BUTHE MPEICTABIICHUN O HAYYHOM METOJIE MMO3HaHUs U (popMuUpoOBaHUE
HCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMUpOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yJabTaTa HW3y4YEHUS
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH,
dbopMupoBaHUE TPEACTABICHUNA O POAM (U3UKK ISl Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oynyuiei
npoecCHOHATBHOU NEATEIIbHOCTH, CBA3aHHOW C (PM3MKOM, MOATOTOBKA K
JanbHeieMy oOydeHHIO B ’TOM HalpaBJICHUU.

JlocTkeHHe 3THUX IeNeld MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSX;

MpuoOpeTeHNEe YMEHHI OINUCHIBATH U OOBSCHITH (DU3UUYECKUE SIBJICHUS C
WCIIO0JIb30BAaHUEM TMOTYyYEHHBIX 3HAHUM;

OCBOCHUE METOJOB pELICHUS MPOCTEUIINX pacu€THBIX 3aJad C
UCIOJIb30BaHUEM buznIecKux MOJIeIeH, TBOPYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOIaTh MPUPOJHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble padOTbl W AKCHEPUMEHTAIbHBIE HCCIEAOBAHUS  C
WCIOJIb30BAaHNUEM U3MEPUTETHHBIX TIPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MH(MOPMaLMEH (PU3NUECKOTO COAEpKAHUS,
BKJTFOYAsi HTHPOPMAITUIO O COBPEMEHHBIX JTOCTIDKCHUSIX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe NHGOpMALINH;

3HaKOMCTBO €O chepamu nMpodecCuOHATBLHON NesATeIbHOCTH, CBSI3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBaHHBIMH Ha
JTOCTHXKEHUAX (HU3HUECKON HAYKHU.

Ha wusyuyenue ¢usuku (0a30Bblil ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEro

oOpa3oBanus oTBoAuTCs 238 yacoB: B 7 kiacce — 68 4yacoB (2 yaca B HEJEN0), B 8

kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 68 yaca (2 yaca B HEAECIIO).



[Ipennaraemsiii B mporpamme mo ¢Gu3MKe MepedeHb Ja00paTOPHBIX padoT H
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, YUUTEb JIeJIaeT BbIOOP MPOBEAEHUS
1a00paTOpHBIX pabOT M ONBITOB C YYETOM HHIUBUAYAJIbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, CIHUCKa SKCIEPUMEHTAIbHBIX 3aJaHHM, MpEeyIaraéMbIX B paMmKax
OCHOBHOTO FOCY/apCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B IO3HAHNH OKPYKAIOLIEro Mupa.

®u3nka — Hayka o mpupone. SBneHus npuponpl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIC, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckre BenMuuHbL. M3Mmepenue Quanyeckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapoiHas CUCTEMa €IUHULL.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKHM HW3Y4alOT MPUPOSY.
EcTecTBeHHOHAyYHBI METOJ] TO3HAHUS: HAOJIOJCHUE, MOCTAaHOBKA HAYYHOI'O
BOTIPOCA, BBIJBMKEHUE TUIIOTE3, DKCIIEPUMEHT IO MPOBEPKE TUITOTE3, OOBICHEHUE
HabmonaeMoro siBiieHust. Onucanue GU3NUeCcKuX SBJICHUN C MTOMOIIBI0 MOJIENIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEMJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. ®uznueckue NpubOOPHI U MPONEAYpa NPSIMBIX U3MEPEHHI aHAIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmnpeneneHue HEHbI JEICHUS Kbl U3MEPUTEIHLHOTO TPUOOPA.
2. M3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa )KUIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoOB MAJIbIX TEJL.
5. M3mepeHne temmepaTypbl HPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JIaTYNKA TEMIIEPATYPHI.

6. IlpoBenenue ucciaenoBaHus IO MPOBEPKE THIIOTE3bI: NATBHOCTH IOJETA
[Iapuka, MylnieHHOr0 TOPU30HTAIBHO, TeM OOJIbllle, YeM OOJIbIlle BhICOTA
IyCKa.

Pa3znea 2. [lepBoHavaibHbIE CBEIeHNS O CTPOEHUH BellecTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBmxeHue yactul BemiectBa. CBs3b CKOPOCTH JBUKEHHS YacTHL C
Temrieparypoir. bpoyHoBckoe nBmwkenme, muddysus. BzanmopeiicTBue dwacTwil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEN M TBEPIBIX
(KpUCTa/NIMUeCKUX) Tejl. B3auMocBsI3b MEXIy CBONMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U WX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysun.
3. HaOmronenue SIBIICHUH, O0O0BACHSIOIINXCS MPUTSHKEHUEM WA
OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM PSAA0oB (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI O HAOJIOICHUIO TETIJIOBOTO PACIIMPEHUS Fa30B.
3. OmnbITHI MO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBu:KeHHe U B3aUMojielicTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeniHsiE CKOPOCTh IPYU HEPABHOMEPHOM ABWKEHUH. Pacuér myrtu u
BPEMEHHU JIBUKEHUA.
SBneHnne uHEpUMU. 3aKOH HWHEpUMU. B3anMoAeicTBUME Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTM JBWKEHMS Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[TnotHOCTHh BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BelecTna.
Cuila Kak XapakTepUCTUKa B3auMojercTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3MepeHne cUiibl C MOMOIIBIO JUHAMOMETpa. SIBJIeHUE TATOTEHUS U CUJia
TskecTH. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CHWJI, HaIlPaBJICHHBIX MO OJHOM MpsAMoil. PaBHoaelcTByromas cui. Cuiia TpeHHUs.
TpeHue CKOIbXKEHUS U TPEHUE MOKOs. TpeHne B IPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenune MmexaHU4YeCKOro IBUKEHUS Tela.
2. M3MepeHne CKOpoCTH NPSAMOJIMHEMHOTIO JBUKCHUA.
3. HaOmronenue sBIeHUS MHEPIIUH.
4. HaGmioneHnne n3aMeHeHUs] CKOPOCTH TIPU B3aUMOJICHCTBUU TEIL.
5. CpaBHEHHE MacC 0 B3aUMOCHCTBUIO TE.
6. CnoyxeHHe CuJl, HAPABJIECHHBIX 110 OJHOW MPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOI'O JABMXKEHUS (IIapuKa B KUJKOCTH,
MOJIEJH JIEKTPUUECKOTO aBTOMOOWUJIS U TaK JaJiee).

2. OmpepeneHue CpellHE CKOPOCTH CKOJIBKEHHSI OpycKa WM LIapuKa II0
HAKJIOHHOM THJIOCKOCTH.
Ornpezenenue TIOTHOCTUA TBEPAOTO TeIa.

4. OmbITHI, JTEMOHCTPHUPYIOIIUE 3aBUCUMOCTb pacTsKeHus (nedopmaliun)
MPY>KUHBI OT TIPUIIOKEHHON CUJIBI.

5. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIb)KEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOUIMXCS OBEPXHOCTEN.

Paznen 4. /laBJjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.



JaBnenune. CriocoObl yMEHBIIEHHS W YBEIWYEHU JaBieHUs. J[aBieHue rasa.
3aBUCUMOCTb JaBJECHHS Tra3a OT 00bEéma, Temmeparypbl. llepemaua naBiaeHus
TBEPABIMU TEJAMH, XKUAKOCTAMH W razamu. 3akoH llackansa. I[TneBmaTuueckue
MalluHbl. 3aBUCUMOCTb JABJIEHHUS KUJIKOCTH OT IIyOMHBI. ['mapocratnyeckuii
napazgokc. Coobuiaromuecs cocyasl. ['uapaBinyeckue MeXaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe AaBieHue. l[IpuuuHbl cyliecTBOBaHUS
BO3AyIIHON 00o0siouku 3emiu. OmnbiT Toppuuermnu. M3mepenue armocdepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(HEPHOr0o JIaBJICHUS OT BbICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.

JlelicTBHE XKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeEJIO. BeITaKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozgyxonnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS a3a OT TEMIEPATYPBI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01aroniuecs: cocybl.

['mppaBauyeckui nmpecc.

[IposiBnenue neicTBrs arMoc(hepHOro AaBiICHHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTu

T€Ja U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAIKUBAIOIIEH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.

8. YclOBHE TJIaBaHUS TeEJl: TJIaBAaHWE WM MOTPYKEHUE TENl B 3aBUCUMOCTHU
OT COOTHOILIEHUS IJIOTHOCTEN TEJA U JKUIKOCTH.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOZie OT 00bEMa NOrpyKEHHOU B
AKUJKOCTh YaCTH TEIa.

2. OnpeneneHue  BBITAIKUBAIOLIECH  CUJIBI, JEHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUJKOCTb.
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3. IIpoBepka HE3aBUCMMOCTH BBHITAJIKMBAIOUICH CUJIbL, ICMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAKOLIECH  CHJIBI,
JCHCTBYIONIEH HAa TENO B JKUAKOCTH, OT 00bEMa NOrpyXKEHHOH B
KUJKOCTb YAaCTH TEJIa U OT IIJIOTHOCTHU KUJIKOCTH.

5. KoncTtpyupoBanue apeomeTpa WIM KOHCTPYHUPOBAaHUE JIOAKA H
OmnpeaesIeHue €€ rpy30Mno bEMHOCTH.

Pazgen 5. PaGora u MOIIHOCTH. JDHEPrusi.

Mexannueckas padbota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbiuara. [IpuMmeHeHMe TpaBUIa paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. Ilpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass »Heprus. KuHerHueckas M IOTCHIMAIbHAS SHEPIUs.
[IpeBpamieHne 0JHOrO BHU1a MEXAHUYECKOM SHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpeneneHue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JABUKEHUHU Tela

10 TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM MIOCKOCTH.

4. H3ydeHune 3aKOHa COXPAHEHUS MEXAHUYECKON YHEPIHH.
8 KUIIACC

Pa3zngea 6. TenjioBbie ABJICHHUA.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHUS
BellleCcTBA. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE I10JIOKEHHS MOJIEKYJISIPHOKUHETUUYECKOU TEOPUH.

Mogenu TBEPAOrO, XKUJIKOTO M Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucranmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPIBIX TEJI HA OCHOBE IMOJIOKEHUM MOJICKYJISPHO-KUHETUUECKON TEOPHH.
CmauuBaHNe M KaNWUISIPHBIE SBIEHUA. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEILIOBOTO JBHXKECHUS
yactull. BuyrpenHsiss sHeprus. CnocoObl HW3MEHEHMsS BHYTPEHHEH SHEpPruu:
TeIuIonepeaada u COBEPILICHUE paboTHI. Bubl TEIUIONEPEIAYH:
TETUIONPOBOJHOCTh, KOHBEKIIUS, U3ITy4CHUE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TerooOMeH u
TEMJIOBOE paBHOBECHME. YpaBHEHUE TemjaoBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIJIOTA IJIABJICHHUS.
[TapooOpaszoBanue u konaeHcanus. Mcnapenue. Kunenue. YjaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BrnaxnocTs Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TEIIOTA CrOPAHHUSL.

[Tpuniuner padotel TernoBbix nBurateneil KIIJ temmoBoro naBuratens.
TenoBble IBUTATENN U 3aLIATA OKPYXKAIOLIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILICHUSI SHEPTUM B TEIIOBBIX MPOLIECCAX.

JHemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBUKEHUSI.
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10.
11.
12.
13.

Habmonenne nuddys3un.

Hab6mtoneHue siBeHUM cMaurBaHUs M KaMWJUISIPHBIX SBICHUM.
HabroieHre TermioBoro pacimpeHust Tell.

N3MmeHenre naBieHUsl ra3a NpU U3MEHEHUM OOBEMA M HArpeBaHUM WM
OXJIAXKICHHU.

[TpaBuna usmepeHus TemMnepaTypsl.

Bunage! Termonepenaum.

OxJtaXkIeHue MpU COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMHU CHJIAMH.
CpaBHeHME TEIIIOEMKOCTEH pa3IuyHbIX BEILIECTB.
HaOmronenue kunenus.

HabtoieHre nocTossHCTBA TeMIIEPATyPhl MPU TIABJICHHUH.
Mopaenn TEIJIOBBIX ABUTAaTEIEH.

Jlabopamopmuwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKCHHIO JCHCTBUS CHII MOJICKYJISIPHOTO TIPUTSYKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WJIM caxapa.
OnpITel MO HAOIIOJIEHUIO TEIJIOBOIO PACHIMPEHHS Ta30B, >KUAKOCTEH U
TBEPABIX TEJL

OmnpeneneHue naBJieHUs BO3AyXa B OAJNIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABIICHUS BO3AyXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHHUS.

[TpoBepka runoTe3bl TUHEUHONW 3aBUCUMOCTHU JJIMHBI CTOJIOWMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmonenne wu3MEHEHHS BHYTPEHHEW OJHEpPruM Tella B PE3yJbTare
TerIonepeaauu U padboThl BHEITHUX CHIL.

HccnenoBanue sBIICEHUS TEIMJIOOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsituyeu BOJBI.

OnpeneneHre  KOJMYECTBA  TEILIOTHI, IOJYYEHHOIO BOJOM  IpHU
TEMJI000MEHE C HarpeThIM METAUTMYECKUM ITUITMHAPOM.

Ornpenenenue yebHONW TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nponecca HCnapeHusl.

Ornpenenenre OTHOCUTEIBHON BIQXKHOCTH BO3yXa.

Ornpenenenue yaelbHON TEIUIOTHI IUIABICHUS JIbJA.

Paszgea 7. Jiekrpudeckre 1 MAarHUTHBIE SIBJICHHS.

Onextpuzanus Ten. J[Ba pola 3JIEKTPUYECKHUX 3apsnoB. BzanmmonelictBhe
3apsoKeHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUS MEXKY TE€JIAMU).

Onektpuueckoe mnose. Hanpssk€HHOCTh 3ieKTpuueckoro mnossd. IlpuHiun
CYMEPIIO3UIIUU HIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. [IpoBOOHMKM W  JOUDINEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTouHUKN TOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO ToKa (TEIIoBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUHN TOK B JKUJKOCTSIX U razax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUYECKOE  HANpPsHKEHUE.
ComnpoTuBieHUEe TPOBOAHUKA. Y ICIbHOE CONPOTUBIICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. [lociemoBarenibHOE W MAapaJUIeIbHOE  COCIUHEHUE
MIPOBOTHUKOB.

PaGota u MOIIHOCTH »AJEKTpUYECKOro Toka. 3akoH JDxoynsa—JIeHia.
DJIEKTPUUECKHE LM U MOTPEOUTENH JIEKTPUUECKON 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocrossHHble  MarHuThl.  B3auMmoneicTBME  MOCTOAHHBIX ~ MAarHHUTOB.
MaruutHoe nosne. MaruuTHoe 1nose 3eMJId U €ro 3Ha4eHUue Jis KU3HU Ha 3eMIie.
OneiT  Opcrena. MarHuTHoe TMoOJ€  3JIEKTPUYECKOro Toka. lIpuMeHeHue
3JIEKTPOMAarHuTOB B TEXHUKE. [[efiCTBUE MarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DJIEKTPOABUTATENL MOCTOSSHHOIO TOKa. MCMoJib30BaHWE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apanes. SABnenue snexkrpoMarauTHON uHAYKuMu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crnioco0b1 MOJIYYEHUS AIEKTPUYECKOU SHEPIUM.
DJIEKTPOCTAHIIMU HAa BO3OOHOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DJIeKTpu3aIus Tel.

JIBa poja 3JIEKTPUUECKUX 3apsJIOB U B3aUMOJICUCTBUE 3apsHKEHHBIX TEJl.
Y CTpOUCTBO U IEUCTBUE 3JIEKTPOCKOIA.

DJIEKTPOCTATUYECKAS MHIAYKITUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiao0B.

[TpoBOAHUKH U JUINEKTPUKH.

MoenupoBaHuEe CUIIOBBIX JTJUHUM AJIEKTPUUECKOTO OIS,

HcToYHHUKHM TTOCTOSIHHOTO TOKA.

JIenCTBUS 3IEKTPUUECKOrO TOKA.
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. DIIEKTPUYECKUN TOK B KUIKOCTH.

. 'a30BbIi1 pa3ps.

. I3mepeHue Cuiibl TOKa aMIIepMeETPOM.

. I3MepeHne 31eKTpruIeCKOro Hanps>KEHUsI BOJIbTMETPOM.
. PeocraTr u Mara3uH COpOTHUBIICHUM.
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. BzanmonelicTBre NOCTOSITHHBIX MarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3AeJICHUS MOJIFOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX ITOJIEN ITOCTOSSHHBIX MAarHUTOB.

OnsIT Dpcrena.

MarauTHoe 1oJje ToKa. IJEKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENb TTOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW MHTYKIIUH.

OmnbiTer @apages.

3aBUCUMOCTh HAaIpaBJICHUs] HWHIYKIIMOHHOTO TOKa OT YCJOBHH €ro
BO3HHUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.

AN A

10.
11.

12.

13.

14.

15.

16.

OnpITel TO HAOMIOACHUIO DJIEKTPU3ALMM Ted MHAYKIUEH U MpU
CONPUKOCHOBEHHH.

HccnenoBaHne AEUCTBUSL BIEKTPUYECKOTO TMOJ HA MPOBOJHHUKUA U
JIADJICKTPUKHU.

COopka u nmpoBepka padOThI ATEKTPUUECKON 1IETH MOCTOSTHHOTO TOKA.
N3MmepeHue u peryampoBaHuEe CUJIbI TOKA.

N3mepenne u peryiupoBaHUE HANIPSIKCHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, MIYLIErO 4Y€pe3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD DIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIAIA IOMEPEYHOrO
CEUYEHHS U MaTepuana.

IIpoBepka mpaBuiia CIIOKEHHUS HANPSOKEHUM TPU  IOCIEA0BATEILHOM
COCMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [Jsi CHJIBI TOKA IPU MApPAJUICILHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UYILETO YEPE3 PEIUCTOP.
OrnpeneneHrie MOIIHOCTH  3JIEKTPUUECKOTO TOKA, BBIJAEISIEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, MIYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsKEHUS Ha HEW.

Omnpenenenne KIIJI narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHS TTOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO TOJS TOCTOSHHBIX ~MarHUTOB IPU  UX
O0BEAMHEHUH U PA3/ICICHUY.

HccnenoBanue NEUCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITB, JI€MOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUSA
KAaTYIIKA C TOKOM M MarHuTa OT CHJIbI TOKa W HANpaBJI€HUs TOKa B
KaTyIIKe.

18. MI3ydyeHue necTBUsI MAarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM.

19. KoHCTpynpoBaHue 1 n3ydyeHue paboThl 3JEKTPOABUTATENSL.

20. MU3mepenne KIIJI anekTpoaBuraTeIbHONM YCTaHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBICHUS D3JEKTPOMArHUTHOW WHAYKLIHH:
WCCIIEIOBAaHNE W3MEHEHHWW 3HAYEHUS M HANpPaBICHUS HWHAYKIIHOHHOTO

TOKa.
9 KIIACC

Paznen 8. Mexannueckue siBJIeHHUS.

Mexanuueckoe nBHkKeHHe. MarepuanpHas Touyka. Cucrtema OTCYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO [IBHKEHUA. PaBHOMEpHOE NPSIMOJIMHENHOE
nBrxeHue. HepaBHoMepHoe npsiMoninHelHoe ABuxkeHue. CpeqHsis 1 MTHOBEHHAS
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOyckopeHHOEe mpsiMonuHeHOe aBuxkeHHe. CBOOOIHOE
najgeaue. OneITe I anmuies.

PaBHOMepHOE nBHXKEeHUE TO OKpyKHOCTH. Ilepmon m yacrora oOpaieHus.
JluHeitHasa u yriaoBas CKOpOCTU. LIeHTpoCTpeMUTENBLHOE YCKOPEHHUE.

Ilepsolii 3ak0H HeroToHa. Bropoit 3akon HeroTona. Tperuit 3akoH HeroToHa.
[IpyHIMT CyNIEpIIO3UIIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHUS CKOJIBKEHUS, CHJIa
TPEHMSI TIOKOSI, IPYTHE BUbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nageHus. JIBmxenue ruianer BOKpyr CousHna. IlepBas kKocmMuyeckasi CKOPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LIenTp TsxecTu.

Nmnynese Tena. M3Menenue ummnynbca. UMmynbe cuibl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE IBM)KEHHE.

Mexanudeckass pabora M MOUIHOCTh. PaboTa cuil TSKECTH, YHNPYroCTH,
TpeHus. CBs3b dHEPrUM U padboThl. [loTeHIMaNbHAs SHEPrus Tema, MOJHATOTO HaJ
ITOBEPXHOCTBIO 3eMiIn. [loTeHInanpHas sHEprus c:kaTou NpykuHbl. Kunernueckas
sHeprud. TeopeMa O KMHETHYECKOW SHEPIHH. 3aKOH COXPAHEHHUS MEXaHMYECKOU
SHEPrUHU.

Hemoncmpauyuu.

1. HaOmoneHre MEXaHUYECKOTO JABMXKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCU€Ta.



o v kW

8.
9.

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

CpaBHeHUE MyTe€ld M TPACKTOPUW JABMXKEHHS OAHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3Mmepenne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBUYKECHMUS.
HccnenoBanne NprU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHS.

HaOmronenue nBukeHUs Tena mo OKPY>KHOCTH.

Habmronenre MexaHn4ecKHX SIBJICHUM, TPOUCXOAIUX B CUCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM  JIBUKEHUH
OTHOCHUTENIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS TElla OT MAacChl TEJNA U JAEHCTBYIOIIEH Ha HEro
CHJIBL.

HaGmronenre paBeHCTBa CUJl IPU B3aUMOCHCTBUU TEIL.

N3MmeneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umiynpca npyu B3aUMOJECUCTBUU TET.

[Ipeobpa3zoBaHusi SHEPTUU NPU B3AUMOJICHCTBUU TEJl.

CoxpaHeHre UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHre UMITYJIbca MPU a0COIOTHO YIIPYTrOM B3aUMOJICHCTBUH.
HaGmronenrie peakTUBHOT'O JIBUKEHHS.

CoxpaHeHre MEXaHUYEeCKOW 3HEPIUU MPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKON SHEPIUHU NPU ABUKEHUH TeJa MOJ ACHCTBUEM

IIPY’KHAHBI.

Jlabopamopuovie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajis pasrOHAa M JAJBHEMIIETO PAaBHOMEPHOTO
JIBU>KCHUS IAPUKA WA TEJICHKKH.

OmnpeneneHue CpeaHEN CKOPOCTH CKOJBKEHHUS OpycKa WM JBM)KCHHS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenre yYCKOpEHHUsI Tela MPU PABHOYCKOPEHHOM JABUYKEHHH 10
HAKJIOHHOM TIOCKOCTH.

HccnegoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHM NPH PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4albHOW CKOPOCTH.

[IpoBepka THIOTE3bl: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHHH 0€3
HayaJbHOM CKOPOCTH IIYTHM OTHOCSTCS KakK psAJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIHNE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKONBKEHHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne KodHPUITMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHUS MPH PABHOMEPHOM JIBIIKCHHH Teja
10 TOPU30HTAJILHOW MOBEPXHOCTH.



10. Onpenenenue padOTBl CUJIBI  YIOPYrOCTH NpH  NOABEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOIO U MOJABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKOHA COXpaHEHUs SHEPIUH.

Pazgea 9. Mexannveckue Koj1e0aHUs U BOJHBI.

KonebarensHnoe nBukeHue. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIl: IepUuo,
4acToTa, aMIUINTyAa. MareMaTu4ecKuii U Py KUHHBIA MasTHUKU. [IpeBpaienne
SHEPruu MpH KoIeOaTENbHOM JIBUKEHHH.

3aryxaronue — koneOaHusa.  BweiHyXneHHole — koneOanus.  Pe3oHanc.
Mexannueckue BonHbL. (CBOMCTBA MEXaHWYECKMX BOJH. I[IpomonpHble U
IIOIIEPEYHbIE  BOJIHBIL. JlMMHA BOJMHBI M CKOPOCTH €€  pPAacHpOCTPaHEHWS.
MexaHnyeckue BOJIHBI B TBEPIAOM TeJIe, CEUICMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3ByKa W BbicoTa TOoHa. OTpakeHue 3ByKa. WH(ppa3Byk u

yIbTPa3BYK.
Hemoncmpayuu.
1. HabGmonenwe koneOaHWid TN MOJ JEHCTBUEM CHJIBI TSDKECTH M CHJIBI
YIPYTrOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTU U Ha MIPYKUHE.
3. HaGmonenue BIHYXIEHHBIX KOJIEOaHUI U pe30HaHca.
4. PacmpocTpaHeHue MpoI0IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN ).
5. HaGmrogeHue 3aBUCHUMOCTH BBICOTHI 3BYKa OT 4acCTOTHI.
6. AKyCTUYECKUI PE30HAHC.

Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue 4YacTOThl U Mepuoja KojebaHUW MaTeMaTHYeCKOro
MasiITHUKA.
2. Ompezenenre 4aCTOThI U IEpUOa KOJIeOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NepHoAa KojeOaHWH MOJABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPHOJA KOJEOAHUN MPYKMHHOTO MasgTHUKA
OT MAacChI Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH NEpHOJA KOJeOaHUU Tpy3a, MOJABEUICHHOTO K
HUTH, OT MACCHI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KoseOaHui
MPYKUHHOTO MasATHUKA OT MACChI IPy3a U )KECTKOCTU MPY>KUHBI.
7. M3MmepeHue yCKOpeHUsl CBOOOIHOIO NMaJeHUSI.
Pazgen 10. DaekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE  MOJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
AJEKTPOMAarHUTHeIX BOJH. [llkama 31eKTpOMarHUTHBIX BOJH. Mcnosib3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJISl COTOBOM CBSI3H.



OnexkTpoMarHuTHas npupoja cBera. CKOpocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBA dIEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOKCTBA CBETA.

Jlabopamopuwvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMIILHOTO

Tenedona.
Pa3znen 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJEJIb CBeTa. HUcrounuku CBeETa. [IpssmonuuerHOE

pacnpoctpanenue ceera. 3atmeHust Connua u JIynsl. Otpaxkenue cera. [lnockoe
3epKaJIo. 3aKOH OTPaKCHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesomiieHUs cBera. [lomHoe BHYyTpeHHee
OTpakeHME cBeTa. lCmoyb30BaHUE IIOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonx nydeir B JmH3e. Omnruueckas cucrema (¢oroanmnapara,
MUKpPOCKOIIa M TeJlecKoma. [7a3 kak onTudeckas cHcTeMa. bIM30pyKoCTb H
NAIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekrp. Omnbitel Hbiorona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. /ncnepcus ceera.

Hemoncmpauyuu.

[IpssMOIMHENHOE PaCIIPOCTPAaHEHUE CBETA.

OtpakeHue cBera.

[Tomyuenune u300pa>keHUM B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiienue caera.

OnTuyeckuii CBETOBO/I.

Xox nydeid B coOMparolei TuH3eE.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tomyuenune n300pa>keHUM C MOMOIIBIO JTMH3.

[TpunHuun neictBust poroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mognens ri1asa.

11. PaznoxxeHue 0esoro cBera B CIIEKTP.

12. [lonydyenue 6esnoro cBeTa Npu CJI0KEHUU CBETa pa3HbIX I[BETOB.

Jlabopamopuuvie pabomul u onvimol.

1. HMccnenoBaHne 3aBHCHMOCTH yIIa OTPaXKEHHUS CBETOBOrO Jy4ya OT YIJa
MTaJICHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUs IpeMeTa B IJIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOTO JIyda OT YIJia
MaJICHUS HA TPAHUILIE «BO31YX—CTEKIIO».
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4. TlomyuyeHue n300paKEHUI C TOMOILBIO COOMPAIOLIEH JINH3BI.
Omnpenenennie (HOKYCHOTO PaCCTOSIHUSI U ONTHYECKON CUIIbI COOMparomieit
JIUH3BIL.

6. OIBITHI O PA3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnpITHl MO BOCTPHUSATHIO 1BETa MPEIMETOB MPU UX HAOIIOJECHUU Yepes3
LIBETOBBIE (PUIIBTPHI.

Paznen 12. KBanToBbIe siBJIeHUS.

Omnwitel Pesepdopaa u nnmanerapnas moxaenb aroma. Mogenb atoma bopa.
Hcnyckanue u noryonieHue cBeta atomoM. KBaHThl. JInHeHyaThie CIIEKTPHI.

PanunoaktuBHOCTE. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHHE aTOMHOTO
sapa. HykiioHHas wmopens aroMHoro sapa.  Mzorombl.  PaamoakTuBHBIE
npeBpauieHus. [lepuon nomypacnaga aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUs 3apsI0BOIO M MAacCOBOI'O YHCEIL
DOHeprus cBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a U
nenenus saaep. Uctounuku sneprun ConHila 1 3BE31.

SAnepnas sHepreTuka. JleWCTBUS paJMOAKTUBHBIX H3JIY4YCHH Ha JKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHoekTpbl U3ITy4EHUS U MOTJIOLIEHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CoekTp BomOpoa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOMIMX U3ITYYECHHI.

6. Perucrpaius u3nydeHus OpupoAHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaGumroneHue CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3JTYUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPrUU YACTUIBI MO TOPMO3ZHOMY

nytH (o pororpadusm).

3. M3mepenne paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000IAKO NI MOTYJIb.

[ToBTOpUTEIHHO-0000IIAIONTUH MOAYJIh MIPEIHA3HAYCH JJISI CHCTEMAaTHU3AINH
U 0000IIEHHS  TPEIMETHOIO  COACpX)aHUsS UM OMNbITa  JCSATEIbHOCTH,
IPUOOPETEHHOTO MIPU U3YyYEHUU BCEro Kypca (GU3MKH, a TakxKe NI TTOJITOTOBKH K
OCHOBHOMY TOCYAAapCTBEHHOMY »JK3aMeHy 10 (u3MKe I 00yJarommxcs,
BBIOpPABIIUX 3TOT y4EOHBIN MpeaMeET.

[Ipu M3ydyeHHH JAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3ylbTaToB  oOydeHwus, ¢opMupyercs
€CTECTBEHHOHAay4YHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOIOB HCCIEIOBAHUS



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJAJCHUE YMEHUSIMH OOBICHITH (pu3mdeckue
SIBJICHUSI, TPUMEHSS TMOJIyYECHHbIC 3HAHWs, pelaTh 3aJa4d, B TOM YHCIIE
KAuECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapakTep JAHHOTO pa3felia peainu3yercs
32 Cc4€T TOro, YTO OOy4aromuecs BBIOJHAIOT 3aJaHusi, B KOTOPBIX UM
NIPENJIaraeTCs:
Ha OCHOBE TIOJYYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBICHSTH
dbusnueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIEC U TOBCETHEBHOM KU3HH,
HCII0JIh30BaTh HAYYHBIE METOJIbl UCCJIEA0BaHUs (DU3NUECKUX SBJIICHUH, B TOM
YHUCJIE IS IPOBEPKU TMIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHbIE OCHOBBI HanbOoJiee Ba)XXHBIX JOCTHXKCHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



INVIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTHXKEHHE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTebHbBIX
pE3yJbTATOB.

B pe3ynpraTe n3yuenus pu3MKuU Ha ypOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs

y obOydaromierocss 0yayT copMHUpOBaHBI CICAYIONINE JTHIHOCTHBIC PE3yIbTaThl B
YaCTH:

1) naTprMoTHYECKOr0 BOCIUTAHUS:

— INPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
du3nYecKoil HayKu;

— LIEHHOCTHOE OTHOLIEHHUE K TIOCTHKEHUSIM POCCUMUCKUX YUEHBIX -(DU3UKOB;

2) rpaskAaHCKOr0 U 1YXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS:

— TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYUMBIX
U OTUYECKHX MpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JTOCTHKCHUM (PU3UKU;

— OCO3HAaHHE BAXXHOCTH MOPAIBHO-3TUYECKUX INPUHLHIIOB B JAESITEIBHOCTH
y4€HOI0;

3) 3CTETHYeCKOro BOCIIUTAHUSA:

— BOCHPUSITHE 3CTETUYECKHX KauecTB (PU3NYECKOM HAyKU: €€ TapMOHUYHOIO
OCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IO3HAHMS:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOW HayKHM Kak MOIIHOIO HWHCTPYMEHTa
MIO3HAHUSI MHPA, OCHOBBI PAa3BUTHSA TEXHOJIOTMM, BaXXHEHMIIEH COCTABJISIOLICH
KYJbTYpbI;

— pa3BUTHE HAay4YHOM JHOOO3HATENLHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
NEATEIbHOCTH;

S) ¢opmupoBaHMs  KYJbTYPbI  3A0POBbS W  3MOLMOHAJIBLHOIO
0J1aronmoJIyumsi:

— OCO3HaHUE LIEHHOCTH Oe30MmacHoro obpasza KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUil O€30MACHOr0 TMOBEACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C 3JEKTPHUUYECKHUM W TEIUIOBBIM O00OpPYJOBaHUEM B
JOMAIIIHUX YCJIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pedieKkcuy, MpU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOT0 K€ IIpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

— aKTUBHOE y4yacTHE€ B pELIEHUH MPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3zoBaTelbHON  OpraHu3aluy, Topoja, Kpasi) TEXHOJIOTHYECKOW U



COIIMAJILHON HAIPaBJICHHOCTH, TPEOYIONUX B TOM YHCIC U (DU3UICCKUX
3HAHUM;

e — MHTEpEC K MPAKTHYCCKOMY U3YUEHHUIO TTpodeccuii, CBSI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTMYECKOr0 BOCTIUTAHMS:

e — OpHEHTalMs Ha MPUMEHEHHE (PUBMUECKUX 3HAHUM JJIsl pElIeHUs 3a/1ad B
00JlacTH OKpYJKaroliel Cpeapl, IUTAaHUPOBAHUS IIOCTYIIKOB W OILEHKH HX
BO3MOYKHBIX MOCJICJICTBUH /ISl OKPYXKAIOIIEH Cpeibl;

e — OCO3HaHHE TI00ATHLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJIeM W TMyTed ux
penieHus;

e 8) ajanTanMuM K M3MEHAKINMMCS YCJIOBHUSIM COLHUAJIBLHOH M TNPHUPOAHOI
cpeabl:

e — TMOTPEOHOCTH BO B3aUMOJCHCTBUM TIPH BBIMOJHECHUM WCCICIOBAHUA U
NPOEeKTOB (M3MYECKONM HANpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYIrux;

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIeSITeIIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUHN HOBBIX 3HAHUH, B TOM 4Hucje GOPMYIUPOBATH
UJIeH, TIOHSATHS, TUIIOTE3bI O GU3UIECKUX OOBEKTAX U SBIICHUSIX;

e — OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00J1aCTH
busuky;

e — IUIAHUPOBAHUE CBOEr0 Pa3BUTHUS B NPUOOPETEHHUU HOBBIX (HUIUYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATH U BBISBIIATH B3aMMOCBS3U MPUPOJIBI, 00IIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILICHKA CBOMX JEHUCTBUUA C YYETOM BIUSHUSA HA OKPYXAKUIYIO Cpeny,
BO3MOJKHEIX I'NI00AIBHBIX ITOCIICICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pe3ynbraTte OCBOCHHMsI TPOrpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOI'O
obrmiero oopa3oBanus y o0ydaromierocst 6yayr chopMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTAThI, BKJIIOUAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHbIC yUeOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIE  JICUCTBHUS,  PETYIISATHBHBIC
YHUBEpCAJIbHBIC YICOHBIC ICHCTBHUS.

ITo3naBaTejIbHbBIE YHUBEPCAJIBbHBIC y‘leﬁHble )Z[CﬁCTBPIH

Bba3oBble Jornueckue a1ecTBUA:



BBISIBIISIT M XapakTEpPHU30BaTh CYLIECTBEHHbIE MpPU3HAKA OOBEKTOB
(sBIEHUN);

yCTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK KjIacCU(PUKAIIMN, OCHOBAHUS 1JIs
000011IeHNs U CPaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMaTPUBAEMBbIX (paKTax,
JAHHBIX U HAOIOCHUSX, OTHOCAILUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3M TMPU HM3YYEHUU (DU3MUECKUX
SBJICHUW WU MPOLIECCOB, JENATh BBIBOABI C MCIOIB30BAHUEM JI€YKTHUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOYEHUHM, BBIJBUTATh TUIOTE3bl O B3AMMOCBSI3AX
(U3UYCCKUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpPATh CHoco0 pemieHus: y4eOHOM (u3nyecKon
3a7aui (CpaBHEHHE HECKOJbKHMX BAapUAHTOB pEUIEHMs, BbIOOp HauOoiee
MOAXOJIALLErO ¢ YUETOM CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/bCKue JeCTBHUA:

MCITIOJIb30BAaTh BOMPOCHI KaK UCCIIEIOBATEILCKHN HHCTPYMEHT TIO3HAHUS;
MIPOBOJIUTH TT0 CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OMBIT, HECIIOKHBIN
GU3NYECKUH IKCIEPUMEHT, HEOOIBINOe WCCIeAoBaHue (U3HUECKOTO
SIBJICHUS,

OLICHMBATh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(MOpMAIIHIO,
MOJIYYCHHYIO B XOJI€ HCCIICTOBAHUS WIIH SKCIICPUMCHTA,

CaMOCTOSITETILHO (POPMYNIMpPOBaTH OOOOIIEHUSI U BBIBOJIBI 11O Pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOICHHS, ONBITA, UCCIICTOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JajbHEHIee pa3BUTHE  (HU3UICCKUX
MPOIIECCOB, a TAKXKE BBIJIBUTAThH MPEATIONOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaunmneii:

NPUMEHSATH pa3jIMYHbIC METO/bI, MHCTPYMEHTBI M 3apOChl IIPH IMOUCKE U
otOope MHGPOPMALMK WM JIaHHBIX C Y4ETOM MPEJIOKCHHON y4eOHOM
bu3ndecko 3a/1aun;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATh MH(GOPMAIIHIO
Pa3IMIHBIX BUIOB U (hOPM IIPEICTABIICHUS;

CaMOCTOSITCJIbHO ~ BBIOMpATh ONTHUMAIbHYIHO (OPMY  MPEICTABICHHS
UHPOPMALIMM M HMJUTIOCTPUPOBATh peEIIacMbie 3aJaud  HECIOKHBIMU
cXeMaMHu, JJHarpaMMaMHu, HHOU rpaduKor U UX KOMOWHAIIHSIMH.

KoMMmyHHKAaTHBHBIE YHUBEPCAIbHbIE Y4eOHbIe 1eiiCTBUS:

B Xo/€ OOCYyXJeHHs y4eOHOro maTepuasa, pe3yibTaToB Jab0paTOpPHBIX
paloT U MPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI U
BbICKa3bIBaTh MJIEW, HAICJICHHbIE Ha pPELICHHE 3a/ayd U MOAAepKaHHe
0aro)keaaTenbHOCTH OOIICHUS;



COIOCTABJATh CBOM CYXJACHHS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Jyanora, oOOHapyKMBaTh Pa3IMuKle U CXOJCTBO MO3ULUNI;

BBIP@YKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAaX;
MyOJIMYHO MPEACTABIATh PE3YIbTAThl BBIMOIHEHHOTO (PU3UUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

NOHMMATh U HWCHOJNb30BaTh  MPEUMYILIECTBA  KOMAaHAHOW  H
WHJUBUIYabHOM pabOThl MpH pEHIEHUHM KOHKPETHOM (PU3HUECKOU
pOoOJIEMBI;

MPUHUMATh 1IeJId COBMECTHOM JAESITENIbHOCTH, OPraHW30BbIBATH JEHCTBUSA
no e€ JOCTIKEHHUIO: paclpeiesisiTh poiu, OOCYKIaTh MPOLECCH U
pE3yJIbTaThl COBMECTHOU paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBINOJIHATH CBOK YacTh pa0OThI, JOCTUTasi KAUECTBEHHOI'O Pe3yJbTara 110
CBOEMY HAIlPaBJIEHUI0O W KOOPJIWHHUPYS CBOM JIE€WCTBHUS C JPYyrUMU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJaja B OOIIMNA MPOAYKT MO KPUTEPHUAM,
CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le IleﬁCTBHﬂ

Camoopranuzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyallUsIX, TPEOYIOIINX
JUISL perieHust GU3NYeCcKuX 3HaHUM;

OPUEHTHPOBATBHCS B  PA3NIMUHBIX MOAXOAAX MPUHATHUS  PEIICHUMN
(MHAMBUAYATbHOE, TPUHSTHE PEIICHWs B TPYyMIE, MPUHATHE PEIICHUN
rpymmoi);

CaMOCTOSITEJIHbHO COCTABJIATh AJITOPUTM peIIeHUsT (PU3NIECKOMN 3a1auu WIIn
IJIaHa HCCIEIOBAHMS C YYETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jlaracMble BApUAHTHI PEIICHU;
JIenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

JIaBaTh aJ€KBATHYIO OLEHKY CUTYALlMH U MpeIaraTh IiaH €€ N3MEHEHNUS,
OOBSICHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaToOB
JESITeNbHOCTH, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B AESATEIBHOCTh (B TOM YHUCIIE B XOJ| BBIIIOJIHEHUS
¢u3nYecKoro HCCIEAOBAHHUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTyalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYJHOCTEW;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce€0sl HA MECTO APYTrOoro 4elioBeKa B XOJi€ CIopa WM JTUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY JIPYroro;



NpU3HABATh CBOE MPABO HA OUIMOKY MPH pelIeHUH GU3NYECKUX 3a/1ad WIH
B YTBEPXKICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPABO APYTOrO.

HPEIMETHBIE PE3YJIbTATbBI

K xonIty 00y4ueHus B 7 Kijacce peIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXxkaTh C(HhOPMHUPOBAHHOCTH Y 00YUaIOIIUXCST YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKHME W  XUMHUYECKUE  SIBJICHUS,
HaOJII0JICHUE, DKCIEPUMEHT, MOJeb, TUIOTE3a, CAUHUIIBI (U3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MeEXaHW4YeCcKoe JBWKEHHE (paBHOMEPHOE,
HEPaBHOMEpPHOE, MPSMOJUHENWHOE), TPACKTOPUs, pPaBHOACHCTBYIOIIAS
cuia, nedopManus (ynpyras, riacTuyeckas), HEBECOMOCTb,
COOOIIA0IINECS COCYIbI;

pa3nuyath sBieHus (auddy3us, TEMIOBOS ABHKEHUE YACTHI] BEIICCTBA,
paBHOMEpHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEpIUS,
B3aMMOJICMICTBHE TEJI, PABHOBECHUE TBEPABIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHus, Meperada JaBJCHUS TBEPIABIMU TEJIAMH, >KUIKOCTAMHU U
razamu, arMocpepHOoe JaBieHHE, IUIaBaHUE TeJ, MPeBpalICHUs
MEXaHUYECKOW SHEpPruu) MO ONHCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh  MPOSIBICHUE U3YUYCHHBIX (DU3UYECKUX  SBJICHUU B
OKpY)KaroleM Mupe, B TOM uuciie (U3MUECKHE SBICHHUS B TMPHUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOM U HEXKUBOU
pupojie, NEWUCTBUE CHJIBI TPEHUs] B MPUPOJAE U TEXHUKE, BIUSIHUE
aTMoc(epHOro JaBJieHUS HA KMBOW OpraHu3M, IJIaBaHUE pPhIO, phluaru B
TeJIe YeJIOBEKa, IIPU 3TOM IEePEBOAUTH MPAKTUUECKYIO 3a/lauy B yUeOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOWMCTBA (MTPU3HAKH) (U3HUECKUX SBIICHUM;
OIMHCHIBATh M3yYEHHBIC CBOMCTBA TEN U (PU3NUYECKHUE SIBJICHHS, UCTIONB3YS
busnuecknue BeIMYMHBI (Macca, O00BEM, IJIOTHOCTH BELIECTBA, BpEM,
IIyTh, CKOPOCTh, CPEIHSASI CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, CWJia TpeHus, JaBieHue (TBEPAOro Tesa, MKUIKOCTH, Trasza),
BBITAJIKUBAIOIIAS CUJIa, MEXaHU4YecKas padoTa, MOIIHOCTh, IJIEYO CHUJIbI,
MOMEHT CWJIbl, KO3(G(GUIMEHT TMOJE3HOTO JCHCTBUA MEXaHU3MOB,
KMHETHYECKass M TOTCHIMAJbHASI JHEPrus), MNPy OMHMCAHUM TPABUILHO
TpakToBaTh  (PUBMYECKUM  CMBICT  HMCIHOJb3YEMBIX  BEJIMYMH, HX
0003HAYEHUSI M €IUHUIIBI (U3MUECKUX BEIUMYHH, HAXOIUTHh (OPMYIIbI,
CBS3BIBAIOININE JJAHHYIO0 (PU3UYECKYIO BEIMUMHY C JPYTUMU BEIUYUHAMH,
CTPOUTH TpaMKN U3YYCHHBIX 3aBUCUMOCTEHN (DU3UUYECKUX BEJIUUNH;



XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHUS M MPOIECCHI,
UCIIONB3Ysl MpaBUjia CIOXKEHUs CUi (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0Ji0Ka),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPruM, NpHU DTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHChIBATh €0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UUECKHUE SIBICHHUS, ITPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 12
JIOTMYECKUX IIAroB ¢ OMopod Ha 1—2 M3ydyeHHBIX CBOMCTBa (PU3MUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pematb pacy€THble 3a7auud B |—2 JeWCTBUS, HUCHOJB3YysS 3aKOHBI U
dbopMybl, CBS3BIBAIOIINE (DU3UUYCCKHME BEIMYMUHBI: HAa OCHOBE aHAM3a
YCIIOBHUS 3a/layy 3allUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHE
BEIMYMHBI B (DOPMYINIbI M TPOBOAUTH Pacu€rhl, HAXOAUThH CIPABOUYHBIC
JTaHHbIE, HEOOXOAMMBIE JIJIsl PEIIeHUs] 3a/]1a4, OLIEHUBATh PEAMCTUYHOCTh
MOJIYYeHHON (DPU3UYECKON BEJIMUUHBI;

pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOMKHO PEIIUTh MpU HOMOLIU
($u3NYECKUX METOAOB, B OUCAHUH UCCIIEIOBAHMSI BBIIEIATH POBEPIEMOE
npeanonokenue  (TUIoTe3y),  pazauyaTb W HHTEPIPETHUPOBATH
NOJyYEHHBI pe3ysbTaT, HaXOAUTh OIIMOKM B XOJAE OIbITa, JeaTh
BBIBOJIBI 110 €r0 pe3yJibTaTaMm;

IPOBOAUTH OMBITBI MO HAOMIOAECHHUIO (U3MYECKUX SABJICHUW WIH
bu3nIecKux CBOICTB TE: dbopMynrpoBaTh POBEPSIEMBIE
MPEANONI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOI0 000py10BaHNU ,
3aMHChIBATh XOJI OMBITAa U (DOPMYIHPOBATH BHIBOIHI;

BBINIOJIHATh TMPSMbIE W3MEPEHUsS] PACCTOSHUSA, BPEMEHH, MacChl Tena,
o0bEMa, CUJIBI M TEMIIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBbIX MpUOOPOB, 3aMUCHIBATH I[OKa3aHUS NPUOOPOB C Y4ETOM
3aJITaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MPOBOJIUTH MCCIEIOBAaHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHHBI OT
JIpYrod € HCIOIb30BAHUEM TMPSIMBIX HM3MEPEHHUH (3aBUCHMOCTH MyTH
PaBHOMEPHO JIBIDKYIIETOCs Tella OT BPEMEHHM [JBUXKEHUS Tela, CHJIIbI
TPEHUS CKOJIbKEHUS OT Beca Tejla, KauecTBa 00padOTKU MOBEPXHOCTEN TeT
Y HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOLIAJAN CONPUKOCHOBEHMS TEJ, CHIIbI
VIIPYTOCTU OT YAJIMHEHHUS MPYKHUHBI, BBITAIKUBAIOLIEH CHIBI OT 00BEMA
NOTPYKEHHOM YacTU Teja U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeNa, OT INIyOHHBI, HA KOTOPYIO HOI'PYKEHO TeJo, YCIOBH
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHS phluara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  y4e€OHOT'O0 HCCIEOBaHUS, COOMpaTh YCTAaHOBKY U
BBITMIOJIHATh W3MEPEHHs, CIEAys MPeNoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYUMH B BHJE
NPEUIOKEHHBIX TaOMuIl U TpaduKOB, JAETaTh BBHIBOABI MO pE3yJIbTaTaM
UCCIIEZIOBAHMUS;

MPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3MUECKUX BETUYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CUJIa TPEHHUS CKOJBKCHHS,
JIaBJICHWE  BO31yXa, BHITAJKUBAIOIIAs CWiIa, JEHCTByroIlas  Ha
NOTPY)KEHHOE B JKHJIKOCTh TeJ0, KOA((OUIIMEHT IOJIE3HOTO JEHCTBUS
IOPOCTHIX MEXaHU3MOB), CJleAys NPEVIOKEHHONM HMHCTPYKIUU: TIpU
BBIMIOJTHEHUN HW3MEPEHHH CcOOMpaTh JKCIEPUMEHTAILHYIO YCTAaHOBKY M
BBIUNCIISITh 3HAUEHNE UCKOMOM BEIMYUHBI,

cO0I0/1aTh MpaBHiia TEXHUKU OE€30MaCHOCTHU MPH paboTe ¢ J1ad0paTOpHbIM
000py/I0BaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKHX YCTPONCTB:
BEChbl, TEPMOMETP, AMHAMOMETp, COOOIIAIOUINECS COCYIbl, OapoMeTp,
pblyar, HOJABUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTh;
XapaKkTepU30BaTh MPUHILMUIBI JEHCTBUS M3YyYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HX oOmMucaHus (B TOM YHCIE:
MNOJIINITHAKN, YCTPOHCTBO BOJOMPOBO/AA, TUIPABIUYECKHN  Ipecc,
MaHOMETp, BBICOTOMEP, MOPILIHEBOI HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOMCTBAaX (PU3MYECKUX SIBJICHUW U HEOOXOAUMBbIE (PU3UUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPbl  (HAXOAUTH  HMHPOPMALMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUS (DM3MUECKUX 3HAHWUN B TOBCEAHEBHON
KU3HH JJIs1 obecrieueHust 6€30MacHOCTH TIPU OOpaIlleHuH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHUS 30POBbS U COOJIONCHUS
HOPM 3KOJIOTHYECKOI0 TOBE/ICHUS B OKPYKAIOIIEH cpelie;

OCYLIECTBJISITH OTOOp HUCTOYHUKOB uHGopmanuu B HMHTepHere B
COOTBETCTBUH C 3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUW © TYTEM CpaBHEHHUS PA3MUYHBIX HCTOYHHKOB BBIACIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS IMPOTUBOPEUMBON WM MOXKET OBITh
HEI0CTOBEPHOM;

UCTIOIHb30BaTh MPH BBIMOJHEHUU YUEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COJEp)KaHWs, CIpaBOYHbIE MaTepuassbl,
pecypchl cetn VIHTepHET, BIaieTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpAaTKUE MUCbMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB WH(pOpMAIuu (PU3HUECKOTO COMEp)KaHus, B TOM



qycie MyOJIMYHO JAeNaTh KpaTKHE COOOIIEHHS O pe3ysbTarax IPOEKTOB
WM y4EOHBIX HCCIECJOBAaHUM, MpPU H3TOM TIPaAMOTHO HCHOJIb30BAThH
U3YYEHHBbI MOHATUMHBIA anmapat Kypca (OU3MKH, COINPOBOXKIATh
BBICTYIUIEHUE NTPE3CHTALIUEN;

IpU BBIIOJHEHUH Y4EOHBIX INPOEKTOB W HCCIEAOBAHUN paclpeaesiTh
00s3aHHOCTH B TpYIE€ B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJavyaMu,
CIIEAUTh 3a BBIIOJHEHUWEM IUIaHA JIEUCTBUI, aJIeKBaTHO OILIEHUBATh
COOCTBEHHBII  BKJaJ B  JESATENHOCTb  TPYIIbI,  BbICTpAaUBaTh
KOMMYHUKATUBHOE B3aUMOJICUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xoniy o0yuenus B 8 kiacce nmpeaMeTHbIe pe3ybTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

KCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BELIECTBA, KPUCTAJUIMYECKUE U
aMmop(dHbIC Teja, HACBHIIICHHBI W HEHACBIICHHBI mMap, BJIAKHOCTD
BO3/1yXa, TEMIEparypa, BHYTPEHHSII JHEPrus, TEIUIOBOM JIBUTATEIIb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, JIEKTPUUECKOE MOJIe, MPOBOIHUKHI
Y TUDJIEKTPUKH, MOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE MOJIE;
paznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE U CXKaTue, Teriornepenaya,
TEIUIOBOEC PABHOBECHE, CMAUMBAHUE, KAMWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIIUsl, ITUIaBJICHUE, KpUCTaUM3anus (OTBEpACBAaHUE), KUIICHUE,
Terionepeaaya (TEeTIonPOBOHOCTD, KOHBEKIUA, U3ITy4EHUe),
AJIEKTPU3ALMS TEJ, B3aUMOJCUCTBUE 3apsAI0B, JCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JICHCTBHUE
MAarHUTHOTO MOJISl Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHASI UHTYKIIHS)
M0 ONHCAaHUIKD MX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBICHUE U3YUYCHHBIX (DU3UYECKUX  SBJICHUN B
OKpYXKaroIleM MHUpe, B TOM 4ucie (GU3HMYECKHE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSXKEHUE W KalWUIAPHBIE SIBJIICHUS B MPUPOJE,
KpUCTaUIbl B Mpupoje, uznydyeHue CoJHila, 3aMep3aHue BOJOEMOB,
MOpCKHE Opr3bl, 00pa30BaHUE POCHI, TYMaHa, WHEs, CHETa, DJICKTPUICCKUE
SBJICHUST B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiid, Jpeid MOJI0COB, POJb MAarHUTHOTO MOJIS JJIA JKM3HU Ha
3emiie, OJISIPHOE CUSTHUE, MIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3HMUYCCKUX
SIBJICHUI;

ONMHMCHIBATh U3YUYCHHBIC CBOMCTBA TENl U (PU3MUECKUE SIBJICHUS, MCIIOIb3Ys
(bu3uYeCKre BETUYUHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPIHs, KOJTUIECTBO
TEIUIOTHI, yJelbHAs TEINIOEMKOCTh BEIIECTBA, YAEIbHAs  TEIUIOTa



IUIABJICHUS, YJEJbHAs TEIUIOTa MapooOpa3oBaHusA, YJAENIbHas TEmioTa
CrOpaHHsl TOIUIMBA, KOA((PUIMEHT TMOJE3HOr0 MACHCTBUS TEMJIOBOM
MAallluHbl, OTHOCUTEJIbHASI BIAXXHOCTh BO3/1YyXa, JJIEKTPUYECKUN 3apsn,
CHJIa TOKa, 3JIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIIEHUWE IPOBOAHUKA,
yIeJIbHOE  CONpOTHUBIEHME  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOIO0  TOKa), MpU ONUCAHWUM MPABWIBHO TPaKTOBATh
(U3HYECKUI CMBICI HMCMOJIb3YEMbIX BEJIMYHMH, 0003HAYEHUS U €IUHMIIbI
(Gu3nYecKuX BEJIWYUH, HAXOAWUTh (POPMYIBI, CBSI3bIBAIOLINE JaHHYIO
(GU3MYECKYI0 BEJIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYHH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3MUECKUE SBJICHHUS W MPOIECCHI,
UCIIONb3YSl OCHOBHBIE IIOJOKEHUS MOJIEKYJIPHO-KUHETUUECKON TEOpUU
CTPOEHMSI BEILLECTBA, MPUHLHUI CYNEPIIO3ULHUHU NOJeH (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma Juisi yyacTka LenH, 3aKOH
Jxoyns—Jlenna, 3aKkOH COXpaHEHHMs DJHEPrUM, IIpU OTOM J1aBaTh
CIIOBECHYIO0 (OpPMYJUPOBKY 3aKOHA W 3allMChIBaTh €r0 MaTeMaTHYEeCKOe
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil IPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
NPUYUHHOCIIEICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 1—2 JIOrHYECKUX
[1aroB ¢ Omnopol Ha 1-2 W3y4EHHBIX CBOMCTBA (PU3UYECKHUX SIBICHUH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3aJayd B 2—3 JIEUCTBUS, MCIOJIb3YSd 3aKOHBI U
dbopmyIbl, cBs3bIBaIONIME (DU3MUECKUE BEIWYMHBL: HAa OCHOBE aHaN3a
YCIIOBUA 3aJ]auMl 3aliChiBaTh KPAaTKOE YCIJIOBHUE, BBIABISATH HEJOCTATOK
JMaHHBIX JUIsl pelleHus] 3a/Jayd, BBIOMPATh 3aKOHBI U (OPMYIIBL,
HEeoOXoMMbIEe Jii €€ pelleHUs, MPOBOAUTH pacuéTbl U CpPaBHUBATH
MOJIYYUEHHOE 3HaYeHue (PU3MYECKOM BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH OMOIIU
(bu3MUEeCKUX METOAOB, HCIOJb3Ysl ONUCAHUE HCCIENOBAHUS, BBIACIATH
MPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOpSAIKA
MIPOBEICHUS UCCIIEIOBAHNUS, 1€JIaTh BHIBOJIBL;

MPOBOAUTH OMBITBI MO HAOMIOAEHUIO (U3MYECKUX SBJICHUNA  WIH
(u3HYECKUX CBOWCTB TeJl (KaWUISIPHBIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMrepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHus MpPU U3IYYEHUM OT I[BETA U3JIydaroulel (Tmorjoliaromniei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEPATYPbl KUAKOCTH U
oA €€ TOBEPXHOCTH, JJIEKTPU3ALMS TEI M B3aUMOJEHCTBHE
ANEKTPUYECKUX 3apsA/IOB, B3aWMOJECHCTBHUE TOCTOSHHBIX MAarHUTOB,



BU3yalIM3alllsl MAarHUTHBIX TOJE€H TOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHMTHOTO TOJS Ha TPOBOJHHMK C TOKOM, CBOMCTBa SJEKTPOMAarHUTa,
CBOMCTBA 3JIEKTPOABUIATENs] IOCTOSHHOIO TOKa): (OpMyIUpoBaTh
poBEpsieMbIe MPEAIONIOKEHNS, COONPATh YCTAHOBKY W3 MPEI0KEHHOTO
000py10BaHMsI, ONUCHIBAThH XOJ ONbITa U (POPMYIJIMPOBATH BBIBOJIBI,
BBIMIOJIHATh ~ TPSIMbIE ~ W3MEPEHHUS  TEMIEpaTypbl,  OTHOCHUTEIHHOMN
BIOKHOCTA BO37yXa, CHJIBl TOKa, HAMNpPsHKEHUS C HCIOIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEJIUYHMH, CPaBHUBAThH
pe3yIbTaThl U3BMEPEHUH C YUETOM 3aaHHON aOCOIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOM BEIHUYUHBI OT
IpYroil C  HCIONB30BAaHWEM MPSAMBIX H3MEPEHHH  (3aBUCHMOCTH
COIIPOTUBJIEHUSI TMPOBOAHMKA OT €ro JJIUHbI, IUIOIAAN IONEPEYHOro
CEUEHUS U YIeNTbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHMKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HANpsHKEHUS Ha  MPOBOJHHKE,
UCCIIEIOBAaHUE TIOCIEA0BATEIbHOIO M MapajUIeIbHONO  COEIMHEHHIM
IPOBOJITHUKOB): IUIAHUPOBATh MCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBINOJIHATh W3MEPEHMs, CIEAys MpeIIoKEHHOMY IUIaHy, (PUKCHpPOBAThH
pe3ynabTaThl TMOJTYYCHHON 3aBUCHMOCTH B BHJE TaOmuIl W TpaduKoOB,
JIeJIaTh BBIBOZBI IO PE3YJIbTaTaM MCCIIEI0BaHUS;

POBOJIUTh KOCBEHHBIE H3MEPEeHHs] (PU3UYECKUX BeIMYWH (yaeabHas
TEIUIOEMKOCTh ~ BEIIeCTBa, CONPOTUBJIEHHE NPOBOJHUKA, pabora U
MOIIIHOCTh DJJIEKTPUUECKOTO TOKa): IJIAHUPOBATh H3MEPEHHs, COOMpPATh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs MPEATIOKEHHOW WHCTPYKIIUH, U
BBIUUCIISTH 3HAUEHNE BEIMYUHBI,

co0iroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHUEM;

XapaKTepU30BaTh TPUHILHUIBI JIEHCTBHS W3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX ONUCaHUs (B TOM 4YHCIE:
CHCTeMa OTOILJIEHUS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIETMETP, CUETUYMK DJIEKTPUUYECKOW HHEPIHM, DIEKTPOOCBETUTEIbHBIC
npuOOpkl, HArpeBaTENbHBIE YIEKTPOIIPHOOPHI (TIPUMEPHI), STCKTPHUUECKHUE
IPEJOXPAHUTENHN, DJIEKTPOMArHUT, HJIEKTPOJIBUTATEINb TIOCTOSSHHOTO TOKA),
UCIOJb3Ysl 3HaHUS O CBOMCTBaX (PM3MYECKUX SIBJICHUW M HEOOXOAMMBbIE
buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHBIE
npuOopel 1O CXeMaM H CXEMaTUYHBIM pPUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCHUXPOMETpP, TUTPOMETP, JBUraTellb BHYTPEHHEIO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABJATH CXEMbl JJIEKTPUUECKUX



HEeMnel ¢ Mociae0BaTeIbHBIM U MapajuleIbHbIM COSMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHBIE 0003HAUEHUS HIIEMEHTOB JICKTPHUECKUX IIeTICH;
OPUBOAUTH  MpUMEpPhl  (HAXOAWTh  MHGPOPMALMI0O O  IPUMEpPAX)
MPAKTHYECKOTO HCMOJIb30BaHUS (M3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU J71s1 obecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 30POBBS U COONIONCHUSA
HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIeH cperie;

OCYIIECTBJIATh TOWCK HWH(POpMaNUU (PU3UUYECKOTO COJCPKAHHUS B
HNutepHeTre, Ha OCHOBE HMEIOIIMUXCA 3HAHUNM W IYT€M CpaBHEHUS
JOTOHUTENbHBIX ~ MCTOYHMKOB  BBLACNSATh  MH(POpPMAILMIO, KOTOpas
SIBIISICTCS] MPOTUBOPEUNUBOI MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPHU BHIMOJHEHUU YYEOHBIX 33JlaHUi HAYYHO-TOMYJISIPHYIO
auTeparypy  (U3MUECKOro COIEp)KaHHsA, CIpPaBOYHbIE MaTepuasbl,
pecypcel cetu MHTepHer, BnajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMALUU U3 OJHON 3HAKOBOW CHCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHBbIE IMHUCHMEHHBIE W KpaTKHWE YCTHBIE COOOIEHUS,
0000mass uHGOPMALMIO M3 HECKOJIbKUX HCTOUYHHMKOB (PU3UUYECKOTO
COACpXaHMsl, B TOM 4YHCIE€ MYOJHMYHO TPEACTABIATh PE3yIbTaThI
IPOEKTHOW WJIM UCCIIENOBATENbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOXK/IaTh BBICTYIUICHUE TPE3CHTaLlUEH;

IpU BBITIOTHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUN (PU3MUECKHX
MPOIIECCOB paCIpeneNisiTh O00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CIECIUTh 3a BBINOJIHEHUEM IUIaHa JEHCTBHUM U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIAJ B
JESITEeIbHOCTh TPYIIIbI, BEICTpaUBaTh KOMMYHUKATHBHOE B3aUMOICHCTBUE,
MPOSIBIISISl TOTOBHOCTH pa3peniatbh KOH(IUKTHL

K xoHIy 00yuyeHusi B 9 kiiacce rnpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUINXCS YMEHUIA:

UCIIONb30BaTh IOHATHUS: CUCTEMA OTCU€Ta, MaTepuajbHas TOYKA,
TPACKTOPHUSI, OTHOCUTEIHPHOCTh MEXaHUYECKOTO IBIKCHUS, AchopMarius
(ynpyrasi, miacTudeckasi), TpPEHHUE, LIEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TsHKECTH, aOCOIOTHO TBEPJIOE TEJo,
LEHTP TSKECTH TBEPAOrO Tejia, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PAa3BYK U YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
[IKaJia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTH,
CHEKTPhI UCIYCKaHUSI U TIOTJIOMICHUS, anbda, OeTa- U raMMa-u3IIydeHHUs,
M30TOIBI, SIACPHAs YHEPTE€THKA;



paznuyaTh SBJCHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEUHOE
JB)KCHUE, PaBHOYCKOPEHHOE MPSMOJUHEWHOE JBUXKEHUE, CBOOOIHOE
MaJICHUE TEJl, PABHOMEPHOE JIBH)KCHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JBHXEHHUE, KojeOaTelbHOe ABMXKEHHE (3aTyXarolue U
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBIJKEHUE, OTPAKEHUE
3ByKa, MPSAMOJMHEHMHOE pPacHpOCTpaHEHUE, OTPaKEHUE W MPEIOMIICHHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PAa3JI0kKEHUE Oenoro cBera B
CHEKTp U CJOXKEHHE CIEKTPaJIbHbIX [IBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
M3IIY4E€HUsI) O OMKUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaTh NPOSIBIICHWE U3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpyXaroreM Mupe (B TOM 4Yucie (Pu3nYecKue SBICHUS B TMPUPOJE:
MIPUJINBBI U OTJIUBBI, IBH>KEHUE TUTAaHET COJIHEYHOM CHCTEMBI, PEAKTUBHOE
JIBU)KCHUE JKUBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB KMBOTHBIMH,
3eMIIETPSACEHUE, CEUCMUYECKHE BOJIHBL, I[yHaMH, 3XO0, IBETa TE,
ONTUYECKHE SIBICHUSI B MPUPOJIC, OMOJIOTUYECKOE IEHCTBUE BHIMMOTO,
yIbTPAPUONIETOBOTO M PEHTTCHOBCKOT'O U3IYyYEHUM, €CTECTBEHHBIN
paMOAaKTUBHBIA (POH, KOCMHYECKHE JIY4YH, PAJUOAKTUBHOE H3Iy4CHUE
MPUPOJHBIX MHHEPAIOB, JEWCTBUE PATUOAKTUBHBIX M3JTy4eHUN Ha
OpraHu3M YeJIOBEKa), MPH 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/1ady B
yueOHYI0, BBIJCIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKHU) (U3HUUECKUX
SIBJICHUIM;

OINMKCHIBATh M3yYEHHBIC CBOMCTBA TEN U (PU3NUYECKUE SIBJICHHS, UCTIONb3YS
¢duzuyeckre BENMUYMHBI (CpelHssE W MIHOBEHHAs CKOpPOCTh Tejla IIpH
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHUE, TNEepeMelleHue, MyThb, YIrioBas
CKOpPOCTh, CHJIa TPEHHUs, CUJa YIOPYrOCTH, CHUJIa TSHKECTH, YCKOpPEHHE
CBOOOJIHOIO TAJEHUsl, BEC Tela, HMMIYJIbC Tela, HWMILYJIbC CHJIBI,
MEXaHW4YecKass padoTa W MOIIMHOCTh, TOTEHIHUATbHAS JHEPrus Tena,
MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS SHEPIrUsl CKATOU
NPY>KUHBI, KUHETUYECKAas DJHEPrus, IOJHAs MeEXaHu4yecKas »>SHeprus,
MEpPHUOJ] M YacToTa KojJeOaHuH, NJTMHA BOJIHBI, POMKOCTh 3BYKa U BBICOTA
TOHa, CKOPOCTh CBETa, MOKa3aTelslb MPEJIOMIICHUS CPEJbl), MpU ONMUCAHUU
MPaBUIILHO TPAKTOBATh (DU3UYECKUI CMBICH MCIOJb3yeMbIX BEIUYUH,
0003HAYEHUSI M €IUHUIIBI (U3MUECKUX BEJIMYHH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIONINE JJAHHYIO (PU3UUYECKYIO BEJIMUMHY C JIPYTUMH BEIMYMHAMH,
CTPOUTH TpadKN U3YYCHHBIX 3aBUCUMOCTEHN (HPM3UUYECKUX BEJIIUUYNH;
XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKUE SIBICHUS M IPOIECCHI,
UCIIONb3Ysl 3aKOH COXPAHEHUs SHEPruHu, 3aKOH BCEMHUPHOIO TATOTCHUS,



OPUHLIUI CYMEPHO3ULUUA CHJI, TPHUHIMI OTHOCHUTENbHOCTH [ ammmes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHWs HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOIO U MacCOBOI'O YHUCEI
IpU SAEPHBIX PEaKIUAX, MPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alKChIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJN, B TOM YHCIE W B
KOHTEKCTE CUTYalluld MPAKTUKOOPHEHTUPOBAHHOTO XapakKTepa: BBISBISATH
NPUYUHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOrMYECKUX
1aroB ¢ OMopoil Ha 2—-3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUIA,
(bu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3anayu  (omMparolmuecs Ha cucreMy u3 23
YPaBHEHU), UCIONb3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHallM3a YCIIOBHS 3a/addl 3alHChIBaTh KPaTKOE
YCIIOBHE, BBISBIISITh HEJOCTAIOLIUE WM U30BITOUHBIE AHHBIE, BHIOUPATH
3aKOHBI U (POPMYIIBI, HEOOXOIMMBIE NJISI PEUICHHs], IPOBOAUTH PAcu&Thl U
OLIEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOIO 3HaueHus (PU3NUecKon
BEJIMYUHBI,

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TMpH TOMOIIU
($u3NYECKUX METO/IOB, MCIIONIb3Yysl ONHMCAHUE HCCIEAOBAaHUSA, BBIIEIATH
IpoBEpsieMOe  TMPEATNONOKEHHE, OICHUBATh MPABUIBHOCTH  IOPSIKA
NPOBEACHUS  MCCIENOBaHUS, JelaTh  BBIBOJBL, HHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOICHUI 1 ONBITOB,

OPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢bu3nyecKkux CBOMCTB Tes (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUsS! DHEPrHH, 3aBHCHUMOCTHh TMEpPHOJA KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U KECTKOCTH MPYXKUHbI U HE3aBUCUMOCTb OT
aMILUTUTYIbl MaJIbIX KOJIEOaHUH, MPAMOJIMHEMHOE PacIpOCTpaHEHHE CBETa,
pas3yioKeHHe Oesoro CBeTa B CIEKTP, MU3YYEHHE CBOWCTB M300pakeHUs B
MJIOCKOM 3€pKajie M CBOMCTB H300paKEHUS MpeaMeTa B coOuparoren
JWH3€, HAOJIIOJEHUE CIUIOIIHBIX W JIMHEHYAThIX CHEKTPOB M3IYyYEHUS):
CaMOCTOATENILHO cOoOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
0o0OpynOBaHMs, ONKMCBIBaTh XOJI ONbITA U  €ro  pe3yibTarsbl,
(bopMyIIMpOBaTh BBIBOJIBI;

MPOBOJIUTH TMPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHM, OMpeaemsis
CpeAHee 3HAuE€HHE W3MEpsAeMOil BelMMYuHBl (POKYCHOE pacCTOSHHE
coOuparonieil JuH3bI), OOOCHOBBIBATH BBIOOpP cloco0a HM3MEpEeHus
(M3MEepUTENLHOTO MTPUOOPA);

IPOBOJUTh HCCJEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYHUH C
UCTIOJIb30BAaHUEM TIPSAMBIX HW3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU



IpU PaBHOYCKOPEHHOM JBMKCHHH ©0€3 HadaJbHOW CKOPOCTH, MEpUoja
KOJIeOaHU MaTeMaTHYEeCKOro MasTHUKA OT JUJIMHBI HHUTH, 3aBUCHMOCTH
yriia OTpaKEHHUs CBETa OT yrja MaJeHus W Yrja MPeJIOMJICHUS OT yIJia
NaJeHNs): TUIAHUPOBATh HCCIIEIOBAaHHUE, CAMOCTOATEIHHO COOMpATh
YCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl IMOJTYYECHHOM 3aBUCHUMOCTH
(¢u3MYecKUX BETUYUH B BUJE TaOMUI] U rpaduKoOB, J€JaTh BBIBOABI IO
pe3yabTaTaM MCCIeIOBaHUS;

IPOBOJIUTh KOCBEHHBbIE HU3MEpPEHHsS] (U3NYECKUX BEIUUYMH (CpeaHsis
CKOpOCTh M YCKOpDEHHE TeJa TMpH PaBHOYCKOPEHHOM JIBIIKCHUH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYKHUHBI, KO3 POUIIUECHT
TPEHUS CKOJBKKCHHS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa W
nepuoj; Koyie0aHWW MaTeMaTUYecKOro MW TNPYKUHHOTO MAasiTHUKOB,
ONTUYECKasi CWJa CcoOWparomeld JMH3bI, pPAaTUOAKTUBHBIA  (DOH):
IJIAHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUSI, CIeAyd MPEI0KEHHON WHCTPYKLUU, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJYYEHHbBIE PE3YJILTATHI C YUETOM
3aJJaHHOM MOrPEUTHOCTH U3MEPEHUM;

coOIroaaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ JaOOpaTOPHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE TPU3HAKH HW3YyYCHHBIX (PU3MYECKHX MOJEICH:
MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TEJIO, TOUYEYHBIH HCTOYHHUK
CBEeTa, JIy4, TOHKas JMH3a, IUJIaHETapHas MOJENlb aToMa, HYKJIOHHas
MOJIeIb aTOMHOTO SIApa;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpOM Ha WX OMHCAaHUA (B TOM YHCIE:
CIHUJIOMETP, OATUYUKH TOJOXKEHHS, PACCTOSHHUS W YCKOPEHUs, pakera,
9XOJIOT, OYKH, TIEPUCKOM, (QoToammapar, ONTUYECKHE CBETOBOJHI,
CIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUS O
CBOMCTBAaX (PU3MUECKHX SBICHUW H  HeoOXoAuMble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEeMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
IpU PEIICHUH Y4eOHO-TPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U cCOOMparouieil JIMH3E;
NPUBOJIUTH  MpUMEpPhl  (HAXOAuUTh  WH(OpMAIMIO O  TIpUMepax)
MPAKTHYECKOTO HCMOJIb30BaHUS (M3UUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuU ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 3[0pOBbS U COOJIOEHUS
HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEeH cperie;



OCYLIECTBJISITh TMOUCK HH(pOpManuu (PUIUIECKOTO COACPKAHHUS B
HuTepHere, caMoOCTOSTENbHO (HOPMYIUPYS MOMCKOBBIN 3allpoc, HAXOIUTh
IYTU OIpENEeNICHUs] JOCTOBEPHOCTH IMOJIyY€HHOM MH(OPMALIUKU HA OCHOBE
MMEIOLIMXCS 3HAHUW U TONOJIHUTENBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPU BBHINOJHEHUU YYEOHBIX 3aJaHUl HAyYHO-IIOMYJISIPHYIO
JUTEpaTypy (HU3MYECKOro coaep)kaHus, CIPaBOYHBIE MaTEpUaIbL,
pecypebl cetn MIHTEpHET, BiageTh npuéMamMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHGOPMAIMHU U3 OJJHON 3HAKOBOM CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpMAIIMU U3 HECKOJbKUX MCTOYHHMKOB (PU3UYECKOrO COJEpIKaHUS,
MyOJIMYHO MPEJCTaBIATh PE3YNbTAThl MPOEKTHON MJIM UCCIIEI0BATENIbCKON
JeATENbHOCTH, IIPU  3TOM TI'PaMOTHO  MCIOJIb30BaThb  M3Y4YCHHBIN
NOHATUMHBIN ammapar Hu3y4aemoro pasziena (U3UKH U COMPOBOXKIAThH
BBICTYIUIEHHE IIpE3EHTalle ¢ Y4€TOM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHKOB.



TemaTH4eckoe MJIAHUPOBAaHNE Kypca

Tema KoanvecTBo Koa-Bo Koa-Bo
4acoB JlabGopaTopHubix | KoHTpOJBHBIX
padort padort
7 kaacce
Bsenenune R} 1 -
[TepBoHayanbHbBIE CBECHUS O CTPOCHUH BEIIECTBA 7 1 1
B3anmoneiicTBue Ten 23 4 1
JlaBiieHMe TBEPABIX TEJI, )KUIKOCTEU U Ta30B 21 2 1
Pa6ora, MomtHOCTB, 2HEPTUS 11 2 1
CoBeplHICHCTBOBAaHNE HABBIKOB PELICHHUS 33/1a4, B TOM 3 - -
YHCIIe pe3epB
Bcero 68 10 4
8 kiacc
TensoBbie ABICHUS 21 2 2
DIIEKTPUYECKHUE SIBICHUS 28 5 1
MarsuuTHbIC SIBJICHUS 6 2 1
CBeTOBbBIC SIBIICHUS 9 1 1
Nrorosoe TecTupOBaHUE U PE3EPB BPEMEHNU 4 0 1
Bcero 10 6
68

9 kJacc
3aKOHBI JIBUKCHUS U B3aUMOJICHCTBUS Tl 30

OCHOBBI KHHEMAaTHKHU 10 1 1

OCHOBBI TUHAMUKHA 13 1 1




3aKOHBI COXpaHEHHUS 7
Mexanundeckue KoneOaHus U BOJIHBL. 3BYK 12
DNEeKTPOMArHUTHOE ToJIe. DIEKTPOMArHUTHBIE KOJIEOaHUS 13
Y BOJIHBL.

Ctpoenune aroma U aTOMHOTO sipa. KBanToBas husmka 12
CtpoeHue U 3BONIONUS BCEJIEHHOM 1

Bcero:

68




