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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uKe Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€ToM (enepaibHOi paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

Conmepxanne mporpaMmbl 1O (U3MKE HAIMpaBieHO Ha (HOpMHpOBaHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYaIOIIMXCSd U OPTraHU3alUI0 HU3yUYCHUS
bu3MKKM Ha JAEATENbHOCTHOM oOcHOBe. B mporpamme mo ¢u3ukKe y4UTHIBAIOTCA
BO3MOXKHOCTH yueOHOro mpeamera B peanusanuu TpedboBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysIbTaTaM OO0yUYeHHS, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX yUEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMMma no ¢u3nke ycTaHaBIMBAET paclpeiesieHue yueOHoro MmaTepuania
1o rogam oOydeHus (IO KjaccaM), IpejiaraeT NpuMEpHYI0 NOCIEq0BaTENbHOCTh
U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTUA NPEIMETHOrO COJEpKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcsl.

[TporpamMma mo ¢u3uke paszpaboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHUU paboyeil mporpaMmbl IO y4eOHOMY MpPEAMETY .

®du3uKa ABIAECTCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHO-HAYYHbIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUA,
M3y4aeMbIX XUMUEH, Orooruei, acTpoHoMuei u pusudeckoireorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa, NMPEAOCTaBIsIET Haubojee sCHbIE
oOpa3sLbl MPUMEHEHHUS HAyYHOIO METOJla MO3HAHUs, TO €CTh CIoco0a MOMyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna U3 riaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOILero
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHHUU ECTECTBEHHO-HAYYHONW I'PAMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TIpeArojiaraeT OBJAJCHUE
CIIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOINIMMH €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAYYHO OOBSCHSATH SIBJICHHS,

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAy4YHOTO UCCIIEOBaHMS;
WHTEPHPETUPOBATh JaHHbIE M UCIOJIb30BaTh HAy4YHbIE JOKAa3aTelbCTBa s
MOJTyY€HUs BBIBOJIOB.

[lenmn wu3ydeHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenoaaBaHusi ydeOHoro mnpeamera «®Pusukay B
oOpa3oBarenbHbIX oOpranuzamnusax Poccuiickoit ®enepanuu, peanu3yoUIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE MPOrPaMMbl, YTBEPKIEHHON pelieHueM



Komnnernn MunucrepcrBa npocsenienust Poccuiickoit deaeparuu (mpoToKo oT 3
nekadps 2019 r. Ne [1K-4BH).

eau usyyenust GU3NKMU:
npuoOpeTeHre NHTEepeca U CTPEMIICHUS 00yUaIoIUXC K HAYYHOMY M3YUYEHHUIO
IPUPOBI, PA3BUTHUE UX UHTEIJIEKTYATbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJAE TO3HaHUS U (HOpPMHpPOBaAHHE
MCCJIEI0OBATENLCKOTO OTHOIIEHHS K OKPYXAIOLUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTara HU3Y4YEHUS OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;
dbopMupoBaHHe TIPEACTAaBICHUN O ponu (U3UKU s Pa3BUTUA  JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH;
pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cdepax Oyaymed npodeccuoHanbHON
NeATEIbHOCTH, CBS3aHHOW C (DU3MKOM, MOATOTOBKA K JalbHEMIIEMYy OOyYEHHUIO B
3TOM HAIIPABJICHUU.

JlocTmxeHHne 3TUX Lened nporpaMMsl o (pU3UKe Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
nprUOOpETEeHNE 3HAHUN O TUCKPETHOM CTPOEHUU BEUIECTBA, O MEXAaHUYECKUX,
TEIUTIOBBIX, JIEKTPUUECKNX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
npuoOpeTeHNe YMEHUH OINUChIBaTh MU OOBACHATH (U3MUYECKUE SBICHUS C
VCITOJIb30BAHUEM ITOJIyYEHHBIX 3HAHH;

OCBOEHHE METOJIOB PEIIEHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIOJIb30BAaHUEM
(bu3MYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHM HaOMI0/IaTh TPUPOJHBIC SBICHUS W BBINOIHATH OTIBITHI,
JabopaTtopHble pabOThl U SKCIIEPUMEHTAIBHBIE UCCIEIOBAHMS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;
OCBOEHHUE MPUEMOB paboOThl ¢ MH(MOPMALIMEH (PU3UUECKOTO COACP KaHUs, BKIHOYAs
MH(OPMAIMI0O O COBPEMEHHBIX JOCTHXKEHUSX (DU3UKH, aHAIU3 U KPUTHYECKOE
OlICHMBaHUE MH(HOPMAIIHH;
3HaKOMCTBO €O cdepaMu NpOoPEeCcCHOHANTBHON JESTEIbHOCTH, CBSI3aHHBIMH C
(GU3MKON, U COBPEMEHHBIMH TEXHOJIOTMSIMU, OCHOBAaHHBIMU Ha JOCTHXKCHHSIX
(bu3MYeCcKO HayKH.

Ha wmsyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kiacce — 68 wacoB (2 vaca B Hemenmo), B 9 kimacce — 102 yaca (3 yaca B HefelIO).

[Ipennaraemspiii B mporpamMme 1o (U3MKE MepeyeHb JTabOopaTOPHBIX PaboT U
OTIHITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTAeT BHIOOP MPOBEIACHUS
71a00paTOpHBIX PAabOT W OMBITOB C YYETOM WHAMBHIYAIBHBIX OCOOCHHOCTEH
o0yJaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJlaHul, MpeasiaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPKAHUE OBYUYEHUA
7 KIIACC

Paznesn 1. ®u3uka u e€ poJib B IO3HAHNH OKPYKAKOIIEr0 MUPA.

@usnka — Hayka o mnpupoze. SABneHuss npuponbl. duznueckue SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeauuuHbl. W3mepenue ¢usznueckux BenanuuH. Duszmdeckue
npuoopsl. [TorpentHocts n3mepennii. MexayHapoaHasi cicTemMa €IMHULL.

Kak ¢wusuka wu Jpyrue eCTeCTBEHHbIE HAyKH HM3YYalOT TPHUPOIY.
EcTecTBeHHO-Hay4YHBIM METOJ TO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBIDKEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NIECKUX SIBJICHUN C TTOMOIIBIO MOJIEJIEH.

Jlemoncmpayuu.

Mexannyeckue, TeMIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBICHUS.
®duznyeckre MNpUOOPHI U TMpoleaypa MPsSMbIX HU3MEPEHUI aHAJIOrOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnsie padbomosl u onvimol.

OrnpeneneHue 1eHbl AeJIeHUs Kbl U3MEPUTEIHLHOTO MpUoopa.

N3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

OrnpeneneHue pa3MepoB MaJbIX TEN.

N3mepenune TemnepaTypbl PU HOMOIIH KHAKOCTHOTO TEPMOMETPA U JaTUYUKA
TeMIEepaTyphbl.

[IpoBeneHre ncciieOBaHUs MO MPOBEPKE TMIOTE3BI: NAIBHOCTh MOJIETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, UeM OO0JIbIIE BHICOTA MYCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeAeHNsI O CTPOEHHHU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OmNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmxenne yactui BemecTBa. CBs3b CKOPOCTHM JIBMXKEHMSI 4YaCTHI[ C
TeMriepaTypoil. bpoyHoBckoe aBwxkenue, mnuddysus. BzanmoneicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEU U TBEPIBIX
(kpucTamIM4yeckux) Tesl. B3auMoCBs3b MEXy CBOMCTBAMM BEIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJICKYJISIpHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

Hab6nronenne OpoOyHOBCKOTO JIBHKCHUS.
Hab6mronenune nuddysun.



Habmronenue sBieHHil, OOBSCHAIOMIMXCS NPHUTSDKCHHEM WM OTTAJIKHBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnsie padbomosl u onvimol.

OneHka 1uaMeTpa aToMa METOJIOM PAZIOB (C UCONb30BaHUeEM GoTorpaduit).
OnbITHl 10 HAOTIOJIEHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHHUS.

Paznen 3. JIBu:keHue U B3auMO/AeiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpellHssl CKOpPOCTh NPH HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHU JIBUKECHUS.

SlBnenne wuHepuuu. 3aKOH WHEpUUU. B3auMoaencTBHE Ten Kak NPUYMHA
WU3MEHEHUS] CKOPOCTH JBUKEHUS Tell. Macca kak Mepa nuHepTHOCTH Tena. I loTHOCTh
BelecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B IMHUIIE 00bEMA BEIIECTRA.

Cuila kak xapakTepucThka B3aumopeincTBus tenl. Cuila ynpyroctd M 3aKoH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIICHHE TATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crioxenune
CWJI, HANPABJIEHHBIX IO OJHOM IpsiMoM. PaBHonencTBytomas cuil. CHila TpeHUs.
TpeHue CKOJIbKEHHS U TPEHUE NOKOs1. TpeHue B MpUpOIe U TEXHUKE.

Hemoncmpauuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS TeNa.

N3mepenre ckopoCTH MPSIMOJMHEHHOTO ABUKEHHUS.
HabGnronenue siBeHUS HHEPLIMH.

Hab6nronenune n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUH TElL.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEIL.

CioxeHune cuJil, HalpaBJIEHHBIX MO OJHON NPSIMOM.

Jlabopamopnwie padbomosl u onvimol.

OrnpeneneHue CKOPOCTU PaBHOMEPHOTO ABMKEHHUS (ILIapUKa B JKUIKOCTH, MOJIEININ
IEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

Omnpenenenue CpeHEN CKOPOCTH CKOJIbKEHHUS OpycKa WM IIapyKa Mo HaKJIOHHON
IIJIOCKOCTH.

OrnpeneneHue MWIOTHOCTH TBEPIOTO TeEa.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (ieopMmaiiuu) mpys>KUHbI
OT MPUJIOKECHHOW CHJIBI.

OnbIThI, TEMOHCTPUPYIOIINE 32aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT Beca Teja
U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIICHUS U YBEJIMUYEHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTD JaBJI€HUs rasa or o0béMa, Temneparypsl. [lepenaua naBneHus



TBEPABIMU TEJNAMU, XUJKOCTSIMU M Tazamu. 3akoH Ilackans. ITneBmatuueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS KUAKOCTH OT IIyOMHBL. ['HMIpocTarnyeckuii
napaaokc. Coob1aromuecs cocyabl. [ napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe naBiieHue. [IpUyuHBI CyIECTBOBAHUS
BO3ymHOM oOosnouku 3emuid. Onbit Toppuuennu. U3mepenune arMochepHOro
JIaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIr0 JaBJICHUS OT BBICOTHI HaJ YPOBHEM MODSI.
[TpubGopsr 17151 m3MepeHuss aTMOCHEPHOTO JTaBIICHUS.

JelicTBue XKUOKOCTHA U ra3a Ha MOTPYKEHHOE B HUX Telo. BelTankuBaromas
(apxumenoBa) cuna. 3akon Apxumena. [lnaBanue ten. Bo3ayxornaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATyPhI.

[Iepenaua naBneHUs KUJIKOCTHIO U Ta30M.

CooOmaromuecs cocy/ibl.

['mapaBauyueckuu mpecc.

[IposiBnenue neicTBrst aTMOCc(hepHOTO TaBICHHUS.

3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTu Tesa U
IJTIOTHOCTH KUIKOCTH.

PaBeHCTBO BBHITAIKUBAIOIIEN CHJIBI BECY BRITECHEHHOM KUJIKOCTH.

VYcnoBue iaBaHus TEJ: TJIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TIJIOTHOCTEU TeJIa U KUIKOCTH.

Jlabopamopnwie padbomosl u onvimol.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BojA€ OT 00BbEéMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJa.

OnpeneneHue BBITAJIKUBAIOIIEH CHIIbI, JIEUCTBYIOLIEW Ha TEJIO0, MOTPYXKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOMIEH CHJIBI, JCUCTBYIOIIEA HAa TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITHI, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD BBITAJIKUBAIONICH CHUJIbI, I€MCTBYIOLIECH
Ha TEJIO B XUIKOCTH, OT 00bEMa MOTPYKEHHOW B KHUIAKOCTh YacCTH Tella M OT
IIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeomeTpa Wi KOHCTPYUPOBAHUE JIOJKU U OIpPEICICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIITHOCTh. DHEpPrusi.

Mexanudeckast padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [I[pumeHenre npaBuia paBHOBECHS pbluara K OJIOKY.
«3onotoe npaBuio» mexanuku. KITJI mpocteix Mexanu3moB. [IpocTbie MEXaHU3MBI
B OBITY U TEXHUKE.



Mexannueckas dsHeprus. KuHeTtmueckas UM NOTEHUUAIbHAS SHEPTUSL.
[IpeBpalieHre OHOTO BHIA MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXaHHUKE.

Hemoncmpauuu.

[IpuMepbl IPOCTHIX MEXAaHU3MOB.
Jlabopamopnsie padbomosl u onvimol.
Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUHU Tella 10
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne yciioBU paBHOBECHS pblyara.
N3mepenue KII/] Hak10HHOM MJIOCKOCTH.
N3ydeHune 3ak0Ha COXpAHEHUSI MEXaHUYECKOW JHEPTUM.
8 KUIIACC

Pa3nen 6. TenJioBble siBJIEHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB W MOJEKyJ. OmNbIThl, MNOATBEPKIAOIINE
OCHOBHBI€ I0JIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPAOTrO, JKHAKOTO M Ta3000pa3HOrO COCTOSIHMM BeIeCTBa.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKECHUN MOJEKYJISIPHO--KUHETUUECKON TEOPHUH.
CmauunBaHNE U KalWJUISIPHBIE SIBJIEHUA. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMImepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKECHUS
yactuill. BuyTtpennsss sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DSHEPTUH:
TerIonepeavya u coBepiieHue padboTel. Bubl Tenionepeaaun: TEmIONPOBOIHOCTS,
KOHBEKIIHS, U3JIyUYCHHE.

KonuuectBo TemnoThl. YenbHas TEMIOEMKOCTh BeEIIeCTBA. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHca. IlnaBnenwe wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAs TEIUIOTa IUIABJICHUS.
[TapooOpa3oBanue u kouaeHcarusi. Vcnapenwe. Kunenue. YaenbHas TtemioTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHICHHUS OT aTMOC(EPHOTro
JTaBJICHUSI.

BnaxnHocTh Bo3ayxa.

DOHeprus TOIUIUBA. Y JeTIbHAs TEIUIOTAa CTOPAHUS.

[Tpuntuner pabotel TeroBbix napurarencii KIIJ TtemmoBoro aBuratesns.
TeruioBble IBUTATENN U 3aIIATA OKPYKAIOLIEH CPEbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MpOIIeCcCax.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
Hab6mronenune nuddys3un.
HaOnronenue siBeHri cMaurBaHUsI U KaTUJUISIPHBIX SIBICHUM.



Habnrofgenue TemioBoro pacimpeHus Tell.
N3meHenue paBieHHs Ta3a MpU H3MEHEHMH OOBEMAa W HArpeBaHUM WU
OXJIAXKICHUU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buasl Terutonepenaym.
OxJtaXKJieHUE MpU COBEPILIEHUU PAOOTHI.
HarpeBanue npu coBeplieHHH padOThl BHEITHUMU CUIIAMH.
CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.
Habnronenue kuneHus.
Habnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIIABICHUH.
Mogenu TenoBbIX IBUTATEIIEH.
Jlabopamopnwie padbomosl u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJ.
Omnpenenenue AaBieHHs BO3AyXa B OAJJIOHE IIIIPUIIA.
OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAKICHHUS.
[IpoBepka rumnore3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
Hab6nronenne n3aMeHeHrs: BHyTPEHHEW dHEpTuu Teja B pe3yibTaTe Teruionepeaaun
¥ paOOThI BHEIIIHUX CHII.
HccnenoBanue SBIEHUS TEIIO0OMEHA PHU CMEIIMBAHUH XOJIOJHON U TOpsiueit
BOJBI.
OmnpeneneHne KOJUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOAOW MPHU TEILNIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWJIHHIPOM.
Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.
Hccenenosanne npouecca uCapeHusl.
Omnpenenenne OTHOCUTEIBHOM BIAKHOCTH BO31yXa.
Onpenenenue yaenbHON TEIUIOTHI IUIABIEHUS JIbA.

Pa3znen 7. Jnekrpuyeckue i MArHUTHBIE SIBJICHHS.

Onektpuzauus Ten. J[Ba poja 3JIEKTpUYECKHX 3apsAnoB. B3aumojenicTBue
3apspKeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSIHUS MEXKTY TEIaMu).

OnekTpuyeckoe mnoisie. Hampsk€HHOCTh anekTpuyeckoro mnois. [IpuHuun
CYNEPIIO3ULIUU JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DIEMEHTapHBIA JICKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM M JUJIEKTPUKU. 3aKOH  COXPaHEHHUS
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
VICTOYHUKN TOCTOSHHOTO TOKa. JIeHCTBUS ANEKTpUYECKOTrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuueckas nenb. Cuna Toka.  DIJIEKTPUYECKOE  HAINPSKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IECJIBHOE CONPOTUBIEHUE BelecTsa. 3akoH OMa
Uit ydactka nenu. llocimenoBaTenbHOE M MAapajuleIbHOE  COSAUMHEHUE
IIPOBO/IHUKOB.

Pabota W MOIIHOCTH »3JIEKTpHUYECKOro ToKa. 3akoH Jlxoyns—Jlenma.
DneKkTpuyecKre Uenu U MOTpeOUTeNn 3IEKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE ~ MarHUTHl.  B3anMOAEHCTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 10J1€ 3€MJIA U €r0 3HA4€HUE I )KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarautHoe T1oOJIe  DJIEKTPUYECKOro Toka. [IpumeHenwme
JJIEKTPOMArHuTOB B TEXHUKE. /[efiCTBME MarHUTHOIO I10JI HA IIPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSSHHOTO TOKa. lcnosib30BaHME 3JEKTPOJBHUrareicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne dneKTpOMarHuTHOW MHAYKIUU. [IpaBuino Jlenna.

DIJIEKTPOTreHEPATOP. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU SHEPIUH.
DEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBHUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DJIEKTPOCTATUYECKAS MHIYKIIHUSL.

3aKOH COXPAHEHUSI ICKTPUUECKUX 3aPsJI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHNMKHM TTOCTOSIHHOTO TOKA.

JIeiCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

W3MepeHure cuiibl TOKa aMIIEpMETPOM.

N3MepeHune 3eKTpUYECKOTO HAMPSIAKEHUST BOJIbTMETPOM.

Peocrar 1 Marasus COnpoOTHBIICHUMN.

B3anmoeiicTBUE MOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3AEICHUS MOJKOCOB MAarHUTA.



MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
OnbIT IpcTena.
MarHuTtHOE o€ TOKa. JEKTPOMArHHUT.
JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.
HccnenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.
OmneiTel @apajies.
3aBUCHUMOCTh  HAIlPABJIICHUS  WMHIAYKIHMOHHOTO TOKAa OT  YCIOBHUH  €ro
BO3HUKHOBEHUS.
DneKkTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimol.
OnbITHl IO HAOTIOIEHUIO PTIEKTPU3ALMH T MHAYKIIMEH U MPU CONPUKOCHOBEHUH.
HccnenoBanue AeUCTBUS AIIEKTPUYECKOTO I10JI HA IPOBOAHUKHU U JUAJICKTPUKH.
C6opka u npoBepka padOoThl JIEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
W3mepeHne u peryampoBaHnue CHIIBI TOKA.
N3MepeHne u peryaupoBaHue HAMPSKEHUS.
HccnenoBanre 3aBUCHMMOCTH  CHJIBI  TOKA, MAYLIEr0 4Yepe3 pe3ucrop, OT
CONPOTHBIJIEHUS PE3UCTOPA U HAIIPSDKECHUS HA PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH AJIEKTPUYECKOTO COMPOTHUBIICHUS
MIPOBOJAHUKA OT €0 JIJIMHBI, IUIOMAAY MONEPEYHOT0 CEYEHUS U MaTepHaa.
[IpoBepka npaBuia CIOKEHUS HANPSHKEHUM NIPU NOCIEN0BATENBHOM COEAUHEHNUN
JBYX PE3UCTOPOB.
[IpoBepka npaBuia AJid CHIIbI TOKA MPU MapauieIbHOM COCIMHEHUN PE3UCTOPOB.
Omnpenenenre paboThl JIEKTPUUECKOT0 TOKA, UAYLIETO Yepe3 pEe3UCTOP.
OmnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH  CWJIBI  TOKA, HIYLIETO 4YEPE3 JAMIIOYKy, OT
HaIpsKEHUS Ha HEW.
Omnpenenenue KIIJI narpeBarens.
HccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUSI TOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHUTHOTO MOJISI TOCTOSIHHBIX MarHUTOB MPU UX OOBETUHEHUH U
pa3acieHUH.
HccnenoBanue nelCTBUSA DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY .
OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOJCUCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIIKE.
N3ydeHue neicTBUs MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.
KoHcTpynpoBanue u u3ydyeHue padoThl JIEKTPOABUTATEIIS.
N3mepenne K11/ a5ekTpoaBUraTenbHON yCTAHOBKH.
OMnbITEI IO UCCIEAOBAHUIO SBJICHUS SJIEKTPOMArHUTHOW UHAYKIMU: UCCIEAOBAHUE
V3MEHEHUW 3HAYCHUS U HAITPABIICHUSI HHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3nen 8. Mexannueckue siBJeHM.

Mexanudeckoe aBwkeHue. MarepuanbHas Touka. (CucremMa OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBHXKEHUS. PaBHOMEpPHOE MNPSIMOJIMHENHOE
nBukeHrne. HepaBHoMepHoe npsMonuHeiHoe aABuxkeHue. CpeaHsss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOEe mpsMOiMHEiHOe aBuxkeHue. CBoOOHOE
najgenue. OnbiThl ["anuies.

PaBHOMepHOE ABIKEHHE TIO OKpYykHOCTH. Ilepron u vacrtoTa oOpamieHwus.
JInHerHasa 1 yriioBas CKOpocTH. LIEeHTpOCTpEMUTETBHOE YCKOPEHHUE.

ITepseiit 3axk0H HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIIMHN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cujla TPEHUS CKOJIbKEHUS, CUJIa
TPEHUsI IIOKOSI, IPYTHE BUIBI TPCHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO
najgeHus. JIBwxenne ruianer BOKpyr CosHma. IlepBas xkocMmuueckas CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue marepuaibHON TOUKU. AOCONOTHO TBEpHAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIVIEHHON OChIO BpanieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmvnynee Tena. M3menenne nvmyisibea. UMnynbce cuibl. 3aKOH COXpPaHEHMS
UMITyJibca. PeakTHBHOE NBUKEHHE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa cuI TSKECTH, YHPYrocTH,
TpeHust. CBsi3b sHepruu u pabotel. [loTeHunanbHast SHEPrHs Tena, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus cKaTtou npykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

Habmoienue MexaHn4ecKoro ABMKEHUS Tela OTHOCUTEIBHO Pa3HbIX Te OTCUETA.
CpaBHEHHE MyTel U TPACKTOPHIl ABUKEHUS OJHOIO M TOTO K€ T€Jla OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.

HccenenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

Habmronenue 1BHKEHUS Teja 10 OKPY>KHOCTH.

Habmionenue MexaHMYeCKHUX SIBJICHUM, NPOUCXOMAIIMX B CHCTEME OTCYETA
«Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKECHUU OTHOCHUTEIIBHO
KaOuHeTa (hU3UKHU.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChI T€Ja U AEHUCTBYIOIIEH HA HETO CHJIBI.
Habnronenue paBeHcTBa CHII IPU B3aUMOZECHCTBUM TEN.

M3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHUU.



[Iepenava umiysibca mpu B3aUMOICHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITyJIbCa [IPU HEYNIPYTOM B3aUMOJEHCTBHHU.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.

Hab6nrogenue peakTHBHOTO JABUYKCHHUSL.

CoxpaHeHrne MEXaHUYEeCKON YHEPTUU IPU CBOOOITHOM MaJICHHUH.

CoxpaHeHrHEe MEXaHMYECKOM DJHEPrUM IpU JABWKEHHHM Tela TOJA JEHCTBHEM
MPY>KUHBI.

Jlabopamopnwie padbomosl u onvimot.

KoHcTpynpoBaHue TpakTa JUIsl pa3sroHa M JalbHEHIIEro paBHOMEPHOTO JBHKEHUS
IapUKA WM TETIEHKKH.

OmnpeneneHue cpeHeld CKOPOCTH CKOJIbKEHUsI OpyCKa WUIIM JABMOXKEHUS IIapUKa I10
HAKJIOHHOU TIOCKOCTH.

OnpeneneHue yCKOpEeHHs Tejla IpU PaBHOYCKOPEHHOM JABMKEHHUH IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MMYyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka ruIoOTE3bl: €CIM IPU PABHOYCKOPEHHOM JABWKEHUM O€3 HayalabHOU
CKOPOCTH IYTH OTHOCATCA KakK pPsiJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHHSI CKOJBXEHHUS OT CHJIbI HOPMaJIbHOIO
JTaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUST CKOJIbKECHHUS.

Omnpenenenue KECTKOCTH NMPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHUHU Telia 10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenue pabOThl CUJIbI YOPYTOCTH MPH MNOABEME Tpy3a C MCHOJb30BAaHUEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHnne 3ak0OHAa COXpaHEHUs SHEPTUU.

Pa3nen 9. Mexanuveckue KoJieOaHUsI U BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJCOaHUMN: TIEPUO/I,
4acToTa, aMIUIMTyAa. MareMaTtu4ecKui U NMpyXUHHbIA MasATHUKU. [IpeBpainenue
HHEPrUM MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxaomue — kosnebaHus.  BwiHyXneHHsle — koneOanusi.  Pesonanc.
Mexanuyeckue BodHBIL. CBolcTBa MeXaHHWYeCKHMX BOJIH. IIpomosibHbIE U
MONEpeYHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPAaHEHMUS.
Mexanuyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka u BbicoTa TOHa. OTpakeHue 3Byka. MH(]pa3Byk u
yIbTPa3BYK.



Jemoncmpayuu.

HabGmronenue xoneGanuii Te MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue kosiebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnronenue BoIHYKIECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HaOmroienre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie padbomosl u onvimol.

OmnpeneneHre 4acTOTHI U MEPUOIa KOJICOaHU MaTEMAaTHIECKOTO MasTHUKA.
OmnpeneneHue 4acTOThl U MEepHoJia KoJeOaHU MPy>KMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH MEPHO/Ia KOJIEOAHUI MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCMMOCTH Teproja KOoiaeOaHU MPY>KUHHOTO MasiTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIepuoaa KojieOaHuil rpy3a, MOABEHIEHHOTO K HUTH, OT
Macchbl rpy3a.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThL IMEpUoJa KOJeOaHUM MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a M )KECTKOCTU MPY>KUHBI.

N3mepeHre ycKopeHusi CBOOOTHOTO MaICHMUS.

Paznen 10. DiiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHuTHOE  IOJE.  DJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
ANeKTpoMarHuTHbIX BOJH. Illkana »nekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DnekTpoMarHuTHasi npupoga cera. CKopocTh cBeTa. BoHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

CBoOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoutHOBBIE CBOWICTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TeledoHa.

Pa3gen 11. CBeToBbIe fIBJIEHUS.

JlyueBas MOJIC/Ib CBETa. HcTounuku CBETa. [TpssmonHeHOe
pacrnipoctpanHenue cBera. 3atMenusi ConnHna u JIynel. Otpaxkenue ceta. [lnockoe
3epKaJIo. 3aKOH OTPAKEHUS CBETA.

[Ipenomienue cBera. 3akoH mpesoMiieHHs cBeTa. [losiHOe BHyTpeHHee
OTpakeHHEe cBeTa. lcronap30BaHUWE TIOJHOTO BHYTPEHHEro OTpPaXEHUS B
ONTUYECKUXCBETOBOAAX.



Jlunza. Xopa nydeit B iua3e. Ontuyeckas cucteMa poroanmapara, MUKPOCKOTIA
U TeJecKomna. a3 kak onrudeckas cucteMa. biim30pyKocTs U JAIIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. Omnbitel Heilorona. Crnoxxenue
CIIEKTPAJIbHBIX LBETOB. J{Hcnepcus ceera.

Hemoncmpauyuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tomyyenue n300paxxeHui B IIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTuyeckuid CBETOBO/.

Xop tydeil B coOuparonieit JIMH3e.

XO0J Iy4delr B pacCEUBAKOIIEH JINH3E.

[Tosryuenue n300pakeHUM C TOMOILBIO JIUH3.

[TpuHiun aeictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
Mopens riaza.

Paznoxenue 0enoro cera B CEKTP.

[Tosrydenue Oenoro cBera Npu CI0KEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopnwie padbomosl u onvimol.

HccenenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIy4a OT yTJjla NaJACHHUs.
N3yuyeHue xapakTepucTuK n300pakeHus IpeIMETa B IIJIOCKOM 3€pKaje.
HccenenoBanre 3aBUCHMOCTH yTJla MIPEJOMIIEHUSI CBETOBOTO JIyda OT yIJia NaJAeHUs
Ha TPaHULIE «BO3LyX—CTEKIIOM.

[Tomyuenue n300paxxeHu ¢ MOMOIIBI0 COOMPAIOIIEH JTMH3HI.

Omnpenenenue (OKYCHOTO pACCTOSHUASA U ONTHYECKON CHITbI COOMPAIOIEH JINH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITHl IO BOCOPUATHIO I[BETA MPEAMETOB MPU WX HAOJIOJEHUH Yepe3 LIBETOBbHIE
GbUIBTPEL.

Pa3nen 12. KBaHTOBBIE SIBJICHUA.

Omneitel Pe3epdpopna m nmnanerapHas mMozaenb aromMa. Mogens aroma bopa.
Hcnyckanue u norionieHrne ceeta atoMmoM. KBaHTsl. JInHeHyaThie CIEKTPBI.

PagnoaktuBHocTs. Anbda-, 6eta- u ramma-uznyudenusi. CTpoeHue aTOMHOTO
anpa. Hykinonnas wmogxens aromHoro sapa. HM3zoronmsl. PannoaktuBHBIE
npespaiueHus. [lepuon nmomypacnaaa aTOMHBIX sIEP.

SnepHple peakuuu. 3aKOHbI COXPAHEHMS 3apsAI0BOIO MU MACCOBOTO YHUCEIN.
OHeprusi CBA3M aTOMHBIX saep. CBs3b Maccel M 3HeEprud. Peakuuu cuHTe3a U
nenenusd saep. Ucrounnku sneprun ConHua u 3BE31.

Snepnas sHepretuka. JleMCTBHS paaMOAKTUBHBIX W3JIy4YEHUM Ha JKHUBBIC
OpPTaHU3MBI.



Jemoncmpayuu.
CrexTpbl U3Ty4EeHUS U MTOTJIOMIEHNUS.
CnexTpsl pa3InvHbIX Ta30B.
CnexkTtp Bogopoaa.
Hab6mronenue TpekoB B kamepe Bunbcona.
Pabora cuéTurka HOHU3UPYIOUTUX U3TyICHHUH.
Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPAJTIOB U MPOYyKTOB.

Jlabopamopnwie padbomosl u onvimol.

Habrogenue CIuionHbIX U TUHEHYAThIX CIIEKTPOB U3ITYUYECHUSI.

HccnenoBanre TPEKOB: M3MEPEHHME SHEPTUM YACTHIIBI IO TOPMO3HOMY MyTH (TI0
dboTorpadusim).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-00001IAKOIIMIA MOTYJIb.

[ToBTOpUTENHEHO--0000TAIONIUN MOAYJIb MIPEAHA3HAYEH JJI CUCTeMaTH3allun
1 00001IeHUS TPEIMETHOTO COJIEPKAHUS U OTbITa JIEITeIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3MKH, a TaKKe HJsi MOATOTOBKU K OCHOBHOMY
roCyJIapCTBEHHOMY 9K3aMeHy Mo (U3UKe JJIsi 0OyYarolMuXcs, BHIOpPABIIUX 3TOT
y4eOHBIIl mpeaMeT.

[Ipy U3ydYeHUU JAHHOTO MOIYJSl PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUJIbI
NeSATETbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpPeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  0OyueHus, (GopMuUpyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHUE HAYUYHBIX METOJOB HCCIEI0BAHUS
SBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHHUSIMU OOBSICHATH (HU3NUYECKUE
ABJICHUSI, TPUMEHSS TMOJIyYEHHbIE 3HAHWS, pElIaTh 3aJayd, B TOM YHUCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO €I TEILHOCTHBIN XapaKTEP JAHHOTO pa3jieiia peain3yercs 3a
CU€T TOTO, 4TO 00YYarOUIUECS BBIOJHAIOT 33JJaHUs1, B KOTOPBIX UM MpPEJIaraeTcs:

HAa OCHOBE TIOJYYEHHBIX 3HAHWW pacro3HaBaTh W HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPY KaIOIIEH MTPUPOJIE U MOBCETHEBHON KU3HH,

WCITIOJIb30BATh HAYYHBIC METObl CCIICIOBAHUS (DU3UUECKUX SBIICHUI, B TOM
YyuCIe AJIs MPOBEPKU TUIOTE3 U MOJIYUYEHHUS TEOPETUUECKUX BBIBOOB;

OOBSICHSITh HAy4HbIE OCHOBBI Haubojee BaXHBIX JOCTHKECHUW COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, MPAKTUUYECKOT0 UCIIOJIH30BAHUS PA3IMUHBIX UCTOYHHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHUS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
SHEPIHUU.



INVIAHUPYEMBIE PE3VJBTATBI OCBOEHUSA NPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPABICHO
Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare u3yuenus GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
y oOyuatomerocsi 6yayT cOpMUpPOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpHOTHYECKOT0 BOCIIUTAHUSI:
— IPOSIBJICHHE HHTEpPECA K MCTOPHUM U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3NYECcKOi HayKH;
— [IEHHOCTHOE OTHOIICHUE K JOCTHXKEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rPasKAaHCKOT0 U IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSI:
— TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKIEHHUU OOILIECTBEHHO3HAUYWMBIXH
ITUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JIOCTHIKEHHI
busuky;
— OCO3HaHWE BAXXHOCTU MOPAIBHO--3TUYECKUX MPHUHIMIOB B JEATEIbHOCTH
YUY€HOTI0;
3) 3CTeTHYECKOr0 BOCIIUTAHUS:
— BOCIPUSATHE O3CTETUYECKUX KadyecTB (PU3MUECKON HayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) HeHHOCTH HAYYHOTO MO3HAHUS:
— OCO3HaHME LEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaXKHENILIEH COCTABIIAIOLIEH KYJIbTYPHI;
— pa3BUTHE Hay4yHOU JIFOOO3HATENILHOCTH, HHTEpEca K HCCIIEJ0BATEIbCKOM
NEATEIbHOCTH;
5) hpopmMupoBaHUsI KYJbTYPbI 310POBbS H 3MOIHOHAJILHOI'0 0J1ATOTIOJTYYHA:
— OCO3HAHME 1EHHOCTHM Oe3omacHoro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWi 0O€30MacHOr0 IMOBEJIEHUS Ha
TpaHCIOpTE, Ha JAOpOrax, ¢ SJEKTPUYECKUM M TEIJIOBBIM OOOPYJOBaHUEM B
JIOMAITHUX yCJIOBUSIX;
—c(opMHUPOBAaHHOCTH HaBbIKa pedieKCHU, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY U
TaKOTO € MpaBa y JIPyroro 4eioBeKa;
6) TPY10BOr0 BOCIIUTAHUSI:
— AaKTUBHOE Yy4YacTHe B pEHICHWU TMPAKTHYECKUX 3adad (B paMKax CEeMbH,
o0pa3oBaTenbHON OpraHu3aluu, ropoja, Kpas) TeXHOJOTHMYECKOW U COLMAIbHON
HaIpaBJIEeHHOCTH, TPEOYIOIIMX B TOM YUCIE U (PU3NUECKUX 3HAHUK;
— UHTEpEC K MPAKTUYECKOMY H3yUeHUI0 PO eccuil, CBSI3aHHBIX C (PU3HUKOI;



7) 3KOJIOTHYECKOT0 BOCTIMTAHUS:

— OpUEHTAIMSI Ha TPUMEHEHNE (DU3MUECKUX 3HAHUH TS peleHus 3a1a4d B 00JacTu
OKpYXKarolllel Ccpeapl, IUIAHWUPOBAHUS IIOCTYIIKOB M OLIEHKM HX BO3MOKHBIX
MOCJIEICTBUM JUIs1 OKPY KAIOLIEH Cpeibl;

— OCO3HaHHME TJOOATBHOIO XapakTepa SKOJOTMYECKHX MpoOeM M NyTed uX
pELIeHHS;

8) amanmTanmuMu K W3MEHSIIONIUMCH YCJIOBHSIM COLHHAJIBbHOW W NPUPOIAHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBIMOJIHEHUN HCCIEAOBAHUN U MPOEKTOB
(U3MYECKOI HANPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

— TIOBBIIIEHHE YPOBHS CBOE KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NeSATEIbHOCTD;

— NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4ucie (HOPMYIUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3bI O PU3MUECKUX OOBEKTaX U SBJICHUSX;

— OCO3HaHME N1e(ULIUTOB COOCTBEHHBIX 3HAHMW M KOMIIETEHTHOCTEW B 0OjacTu
busuKy;

— IUIAHUPOBAHHUE CBOETO PA3BUTHSI B MPUOOPETEHNN HOBBIX (PU3UUECKUX 3HAHUM;

— CTpEMJICHHE aHaJU3UPOBATh U BBISBIATH B3aUMOCBSI3U IPHUPOJIbI, OOLIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKa CBOMX JECWCTBUH C YYETOM BIHMSHUSA HAa OKPYXKAIOLIYI0 Cpeny,
BO3MOYKHBIX TJI00QIBHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pe3ynbrare ocBoeHUs MpOrpaMMbl O PU3UKE HA YPOBHE OCHOBHOTO 0OIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chHOpMHUPOBAHBI MeTamnpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIUE TT0O3HABATEIIbHBIE YHUBEPCAJIbHBIE yUeOHbIC 1eHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  ydYeOHBIC  JEHCTBUSA, PETYJSITHBHBIC
YHUBEpCaIbHbIC YUCOHbBIC ICHCTBUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIEC YUeOHbIE NeHCTBUA

ba3zoBble JJornyeckue JaeiicTBuA:
BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBIICHUH);
yCTaHaBJIMBATh CYIIECTBEHHbI MpPU3HAK KJIAaCCU(UKALUM, OCHOBAHUSA IS
0000IIIeHUS U CPABHEHUS;
BBISBJISITh 3aKOHOMEPHOCTH W TMPOTUBOPEUHS B paccMaTpuBaeMbIX (hakTax,
JIAHHBIX ¥ HAOIIOJCHUSAX, OTHOCSIIMXCS K (PU3NUECKUM SIBICHUSIM;



BBISIBJISITH IPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU U3YUCHUU (DU3HUECKUX SIBJICHUM U
MIPOLIECCOB, JENaTh BHIBOJIbI C UCIIOJIB30BAHUEM JIETYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOU€HUM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBA3SX (PU3MUECKUX BEJINYUH;
CaMOCTOATENIbHO BBIOMpATh CHOCO0 peleHus y4deOHOM ¢u3nuecko 3aaauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB PEIICHHs, BHIOOpP HambOsee MOAXOJSIIETO C
y4E€TOM CaMOCTOSATEIHHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejabcKkue AeiiCTBYA.
UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY ONBIT, HECJIOXHBIN
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PH3NIECKOTO SBICHUS;
OLIEHMWBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAITHNIO, TIOTYUYEHHYIO B
XOJI€ UCCIIEI0OBAHUS WM IKCIIEPUMEHTA;
CaMOCTOSITENILHO  (pOpMyIMpoOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTam
IPOBEAEHHOIO HAOIIOIEHUS, OIIBITA, UCCIICAOBAHNUS;
IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIee pa3BUTHE (U3MUECKUX IMPOIECCOB, a
Tak)K€ BBIIBUTaTh TPEAMNOJIOXKEHUSI 00 WX pa3BUTUM B HOBBIX YCJIOBHAX U
KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:
IPUMEHATH PA3IUYHbIE METOJbI, MHCTPYMEHTHI U 3alpOChl MIPH MOUCKE U O0TOOpE
MH(OpPMAIMU UM TaHHBIX C YYETOM IIPEAJIOKEHHON YyueOHOM (pu3nyeckon 3a1auu;
aHAIIM3UpOBaTh, CHCTEMATU3UPOBATh W  HMHTEPIPETUPOBATH  WH(GOPMAIIHIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;
CaMOCTOSITENIbHO BHIOMpATh ONTUMANIbHYIO (OpMY IpeACTaBiIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh pelllaeMble 3aJ]aul HECJIOKHBIMHU CXEMaMH, TuarpaMMaMu, UHOM
rpaduKoil 1 UX KOMOUHAIUSIMU.

KoMMyHHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:
B XOJIe¢ O00CYXXJIeHHUsI y4eOHOro MaTepualia, pe3yJbTaToB JIa0OpaTOpPHBIX paldoT U
IPOEKTOB 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl M BBICKA3bIBAThH
UJeH, HAICJICHHbIE Ha pPEIICHHE 3aJa4yd W TOJJepKaHue OarokenaTelIbHOCTH
OOIICHMS,
COTMOCTABJIATh CBOM CYXACHHUA C CYXICHUSIMHU JPYTHMX YYaCTHUKOB JMajora,
OOHapyXUBaTh Pa3IUUME U CXOJCTBO MO3UIINA;
BBIp2XaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTABIATh PE3yIbTAaThl BBIMTOJHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);
MOHMMATh ¥ UCIIOJIB30BAaTh IPEUMYIIECTBA KOMAHAHON M MHIWBUY ATbHOMPAOOTHI
IIPU PEIICHUU KOHKPETHON (PU3NYEeCKON MPOOIEeMBI;



MPUHUMATh 1I€JIM COBMECTHOU JEATEeIbHOCTH, OPraHU30BbIBaTh JIEUCTBUA MO €€
JOCTI)KEHUIO:  PacHpelesisiTh poJid, OOCYXKIaTh IMpPOIECChl M Pe3yJIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3ysbTaTa 1o CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;
OIICHMBATh KAa4ye€CTBO CBOEr0 BKJIaJa B OOUMH MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHSL.

PerJIHTI/IBHLIe YHuBepCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranusamnus:
BBISIBJISITH IPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsAX, TPEOYIOIIMX IS
perieHus: PU3NYECKUX 3HAHMM;
OPUEHTHPOBATHCS B PA3JIMYHBIX MOJIX0JaX MPUHATHUS pelIeHUN (MHIUBUAYAIbHOE,
IIPUHATHUE PEIIEHUS B TPyIIIE, IPUHITHE PELICHUI TPYIIION);
CaMOCTOATENBHO COCTABJISITh AITOPUTM pPEIICHUS (PU3HUECKOW 3a7auydl WIM IUIaHa
UCCJIEIOBAHMS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOMXHOCTEM,
apryMEHTUPOBATh NpejIaraéMble BApUaHThI PELICHUI;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHANbHBIN HHTE/VIEKT:
JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpelaraTh IIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI JOCTHKEHUS (HEAOCTUKEHUS) PEe3yIbTaTOB AESTEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHBBl B JI€ATEIbHOCTh (B TOM YHCIE€ B XOJl BBIOJHEHUS
(U3MYECKOro MCCIIEIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHUBUINXCS CUTYallui, YCTAHOBIIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJIbTaTa L€ U YCIOBHUSM;
CTaBUTh ce0s Ha MECTO APYTOro 4YesloBeKa B XO/€ Cropa WK JTUCKYCCHUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYroro;
IPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelieHnH GU3HUECKUX 3a]a4 WIH B
YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JIPYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yuenust B 7 KJjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BATh TOHATHA: (U3MYECKHE W XUMUYECKHUE SBJICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, AMHUITHI (PU3UYECKUX BETUYHH, aTOM, MOJIEKYJIa,
arperaTHble ~ COCTOSIHMSI ~ BemlecTBa  (TBEpIOE, JKUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHENHOE),



TPAeKTOpHs, paBHOACWUCTBYyIOLIas cuia, Aeopmanus (ynpyras, MjacTHYecKas),
HEBECOMOCTbh, COOOIIAIOIINECS COCYbL;

paznuyaTth sBleHUS (IudQy3us, TEMIOBOE JABM)KEHHE YacTHI[ BEIIECTBA,
PaBHOMEPHOE JBHKCHUE, HEPABHOMEPHOE JIBMKEHUE, UHEPLUS, B3aUMOIECHCTBUE
T€Jl, pPaBHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOW OChKO BpallEHHUs, Iepenaya
JaBJeHUsI TBEPABIMU TEJIaMU, >KUJIKOCTAMH M razamu, aTMoc(hepHOe [aBliCHUE,
IUIaBaHUE TeJ, MPEBpPAIEHUsT MEXaHWYECKOM OJHEPruu) IO ONHCAHUID HUX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX JIaHHOE
bu3nYecKoe SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HU3YYEHHBIX (U3MUECKUX SBJICHUN B OKpYXKalOIEM
MUpEe, B TOM uuclie (PU3UYECKHUE SIBJICHUS B MPUPOJEC: MPUMEPHI JIBIDKCHUS C
Pa3JIMUYHBIMUA CKOPOCTSIMU B )KMBOM U HEKUBOU MPUPOJIC, NEUCTBUE CUJIBI TPEHUS B
IPUPOAE W TEXHUKE, BIMSHUE aTMOC(EpPHOTO JABIECHUS Ha XKUBOM OpPraHu3M,
IJIaBaHUE PHIO, phIUArd B TEJie YEJIOBEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO
3a/layy B Yy4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOWCTBA (MpU3HAKH) (HU3HUUECKUX
SIBIICHUI;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Te€N U (PU3UYECKHUE SIBJICHHS, HCIOJIb3YS
dbusnueckue BenUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs, MYTh,
CKOPOCTb, CPEIHSAsI CKOPOCTb, CHJIa YNPYTIOCTH, CWJIA TSKECTH, BEC TeJa, CHIIA
TpeHUs, JaBieHue (TBEPAOrO Teia, >KUIKOCTH, Trasza), BBHITAJIKUBAIOIIAS CHUJIA,
MexaHu4eckas pabdoTa, MOUIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PUIIMEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KUHETHYECKasl M MOTEHIMAIbHAS YHEPTHUs), IPU
OMMCAHUK TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICT UCIOJIb3YEMbIX BEITUYHH,
uxX O0003HAUYCHHUS W E€IUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIHI,
CBSA3BIBAIOLIME JTAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTMMH BEJIMYMHAMHU, CTPOUTH
rpadMKu NU3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS M MPOLECCHI, UCHOJIb3Ys
MpaBUJia CI0KEHUs CUJT (BJI0JIb OJTHOM MpsIMON), 3aK0H I'yka, 3akoH Ilackaiisi,3akoH
Apxumena, TpaBUiIO paBHOBECHS pbrdara (0J0Ka), «30JI0TOE MPABUIIO» MEXAHHKH,
3aKOH COXPaHEHUs] MEXaHWYECKOH »HHEpruu, MpU HTOM JaBaThb CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aMKUCHIBATH €70 MAaTEMATUYECKOEBBIPAKEHUE;

OOBSACHATh (PU3HUECKHUE SIBIICHUS, MPOIECChl M CBOMCTBA TEJ, B TOM YHCJIE W B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BBISBISITH
MPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKHX IIaroB
c onopoif Ha 1—2 u3y4eHHBIX CBOWCTBA (PM3UUECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadud B 1-2 nelcTBUSA, WCTHONB3YsS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIOIIME (PU3UYECKHE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/Ja4u



3aIlKChIBaTh KPaTKOE YCIOBUE, MOJICTABIATh (PU3NYECKUE BETUUYUHBI B (POPMYJIBI U
MPOBOJUTH PACUEThI, HAXOUTh CIIPABOYHbBIC JJAHHBIC, HEOOXOUMBIE JJI PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHOU PU3NYECKON BETUUNHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYXKHO PELIUTh MIPU MOMOIIN (PHU3UUECKUX
METO/IOB, B ONMCAHUM MUCCIIEAOBAHMS BBIACIATH IPOBEPSIEMOE MPEATIOI0KEHHIE
(rumotesy), pa3inyaTh U MHTEPOPETHPOBATH MOJYUYEHHBIM pe3yJbTaT, HAXOAUTh
OILLIMOKU B XOJI€ OTBITA, JEJIaTh BHIBOBI IO €0 pe3yJibTaTaM;

MPOBOJUTH OMNBITHl MO HAOMIONCHUIO (DU3NYECKUX SBJICHUM WIH (U3UYECKUX
CBOMCTB Tel: (hOpMYIHPOBATH POBEPSEMbIC MMPEATIONOKEHHS, COOUPATh YCTAHOBKY
U3 TPEIJIOKEHHOTO0 000pYAOBaHHUA, 3alMCHIBaTh XOJI OMbITAa U (HOPMYIHPOBATH
BBIBO/IbI;

BBITNIOJIHATH NPSMbIE U3MEPEHUSI pACCTOSHUSA, BPEMEHH, MacChl Tella, 00bEMa, CUIIBI
U TEMIIEpaTypbl C MCHOJb30BAHUEM AHAJIOTOBBIX W LHUQPPOBBIX MPUOOPOB,
3alMChIBaTh MOKa3aHUs MPUOOPOB C yUETOM 3aJJaHHOW aOCOJIFOTHOM MOTPEIIHOCTH
VU3MEpPECHUN;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKOW BEIIMUYUHBI OT JAPYTrou
C UCIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUN (3aBUCHUMOCTU IyTH PAaBHOMEPHO
JBIKYILETOCS Telda OT BPEMEHM JABW)KCHHS Teja, CHIIBI TPEHUS CKOJBXEHHUS OT
Beca Tella, KayecTBa 00pabOTKU MOBEPXHOCTEN TN U HE3aBUCUMOCTH CUJIbI TPEHHUS
OT IUIOUWIAY CONPUKOCHOBEHMS TEJ, CHJIbl YIPYTOCTU OT YIJIMHEHHS TPY>KUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT O00BbEMA MOrpYy>KEHHOM 4YacTH Tejda U OT IIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TNIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJO, YCIOBUM IIaBaHMsI TeJl, YCIOBUN pPaBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4eOHOTO HCCIIEOBaHUS, cOOUpaTh YCTAHOBKY U
BBINIOJIHATH U3MEPEHUS, CIIeTys IPEAJIOKEHHOMY TUIaHy, (PMKCHUPOBAThH PE3YJIbTaThI
MOJIyYeHHOU 3aBUCUMOCTH (DU3UYECKUX BEJIUYHMH B BUJIE MPEAJIOKEHHBIX TAOIHIL U
rpaduKoB, AeaTh BHIBOABI [0 pe3yJibTaTaM UCCIEAOBAHMS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEJIMYHMH (IJIOTHOCTH BEIECTBa
XKUIKOCTU M TBEPAOro TeEJa, CHJIA TPEHUS CKOJBXKEHUS, 1aBIICHHE BO31yXa,
BBITAJIKMBAIONIAS. CHUJIA, JIEUCTBYIOIIAs Ha MOTPYKEHHOE B JKHIKOCTh TEJO,
KO3(QPUIIMEHT  MOJE3HOro  JAEHCTBUA  MPOCTBIX  MEXaHWU3MOB),  CIeAys
OpEJIOKEHHOW  WMHCTPYKUMHU: TPU  BBINOJHEHUM  M3MEPEHUH  coOuparthb
AKCIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISTh 3HAUYEHUE NCKOMOU BEJTMYUHBI;
COONIO/IaTh TMpaBWJIa TEXHUKH OE30MAaCHOCTH TMpU paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TMPUHLMUIIBI JEUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYAbI, 0apOMETp, PhIYar,noABHKHBIHI
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TNTIOCKOCTB;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3YyUYEHHBIX NPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHUCIE: MOAIMIMITHUKUA, YCTPOMCTBO
BOJOIIPOBO/IA, TUIPABINYECKUH MIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTOJb3Ys 3HAaHUSI O CBOMCTBAX (M3UUECKUX SIBJICHUI U HEOOXOIUMbIE
¢duznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;
IPUBOANUTH TNpPUMEPHl (HAXOIUTh HH(MOPMALUIO O NPHUMEPAx) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KU3HU JUIsi oOecreueHus
0e30macHOCTH TMpU OOpallleHuH ¢ MpUOopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUSI 370pPOBbsi W COONIONEHUS HOPM SKOJOTHMUECKOTO TIOBEJCHHS B
OKPYXaroUIIEH CpeIe;
OCYUIECTBJIATH OTOOP MCTOYHMKOB MH(opManuu B MIHTEpHETE B COOTBETCTBUM C
3aJaHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOLIMXCA 3HAHUU U IYTEM
CpPaBHEHUSI Pa3IMYHBIX MCTOYHHUKOB BBIACIATH MHGOPMAIIMIO, KOTOpAas SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEIOCTOBEPHO;
UCIIOJI30BaTh IMPU  BBINOJHEHUU YYEOHBIX 3aJaHUN HAay4YHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COACPKAHUA, CIIPABOUYHBIE MaTE€pPHANbl, PECYPChl CETU
WNurtepHeT, Biaaerh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIlMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOILIEHUSI HA OCHOBE 2—
3 MCTOYHHUKOB MH(pOPMAINKA (PUINIECKOTO COJIEpPKaHMS, B TOM YUCIE MyOIMIHO
JienaTh KpaTKhe COOOIIEHUS O pe3ysibTaTaX MPOEKTOB WM y4eOHBIX UCCIIEIOBAaHUH,
IIPU 3TOM TPaMOTHO HCIOJb30BaTh W3YYEHHBIA IOHATUWHBIA anmapar Kypca
(Gu3MKH, COMPOBOXKIATh BHICTYIJICHUE NTPE3EHTAIUEH;
IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEI0BAaHUI pacnpeensaTh 00s3aHHOCTH
B IPYIIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMU 33Ja4aMU, CJICINUTH 33 BBINIOJHEHUEM
IUIaHa JEWCTBHH, aJCKBAaTHO OIIEHMBATh COOCTBEHHBIM BKJIaJ B JESITEIHLHOCTH
IPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUYUTHIBasT MHEHHUE
OKpPY’KAIOIIHUX.

K koniy oOyuenus: B 8 ki1acce rmpeMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE ABUKEHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIlleCTBa, KpUCTANINYeCKue U aMop(HbIeTena,
HACBIIIIEHHBI M HEHACHIIIEHHBIA TMap, BJIAXHOCTh BO3/AyXa, TeMIEpaTypa,
BHYTPEHHSSI SHEPTHUsl, TEIUIOBOW JBUIATENb, 3JIEMEHTAPHBIN JIEKTPUUECKUM 3apsi,
AIEKTPUYECKOE T0JI€, TPOBOAHUKHU U JAUICKTPUKH, ITOCTOSHHBIN JJIEKTPUYECKUN
TOK, MATHUTHOE TOJIE;
pasnuyarh SIBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIlonepeaaya, TemIoBOe
paBHOBECHE, CMAauMBaHWE, KalWUISPHBIE SIBJICHUSA, HCIIAPEHHUE, KOHJIEHCALMS,
IJIaBJeHUE, KpUucTauin3anus (0TBep/IeBaHKe), KUIIEHHE, TeIlonepeaayda



(TemI0npOBOHOCTh, KOHBEKIMS, U3ITyYEHHUE), JIICKTPU3ALUsS TEN, B3aUMOECHCTBHE
3apsA0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEICTBIE
MarHuToB, IeHCTBUE MATHUTHOTO I0JI HA POBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI
UHAYKIMS) 10 ONHCAaHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NUYECKUX SBICHUI B OKPY>KAIOIIEM
MUpE, B TOM 4yHclie (PU3NUECKUE SIBJICHUS B IPUPOE: OBEPXHOCTHOE HATSKEHUE U
KallWUIApHBIE SIBJIEHUS B IPUPOJIE, KPUCTAUIbl B Ipupojae, usnydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHEsS, CHETa,
JIIEKTPUYECKUE SIBICHUS B aTMocdepe, SICKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMiu, Apei( MoarcoB, poidb MAarHUTHOIO MO AJIs KU3HU Ha
3emiie, MOJSAPHOE CHUSHUE, IIPU OSTOM IEPEBOAMUTHIIPAKTHUYECKYHO 3aJady B
y4€eOHY10, BBIACIIAT CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;
ONKCHIBATh HW3YYEHHBIE CBOMCTBA T€I W (PU3UYECKHE SBICHUS, HCIOIb3YS
(¢u3nuecKkue BEIWYMHBI (TeMIlepaTypa, BHYTPEHHS DJHEPrus, KOJIUYECTBO
TEIUIOTHI, YAEJNbHAs TEINIOEMKOCTh BELIECTBA, YAEJbHAS TEIUIOTa IJIABICHUS,
yJAeIbHas TeIloTa napooOpa3oBaHUs, yAeJIbHas TEIUIOTa CrOpaHMs TOIUIMBA,
KOA(QQUIUEHT TOJIE3HOTO JCHCTBUS TEIUIOBOM  MAallMHBI, OTHOCHUTEJIbHAs
BJIQXHOCTh BO3AYyXa, DJJIEKTPUUYECKHU 3apsf, CUjia TOKa, dJEKTPUUYECKOE
HaIpsHKeHUE, COMPOTUBIICHUE MPOBOJIHUKA, YJIETbHOE COMPOTUBIECHUE BEIIECTBA,
paboTa U MOIIHOCTb 3JEKTPUUECKOr0 TOKa), IPU OMHCAHUU IMPaBUIBHO
TPAKTOBAaTh (PU3UUECKHUI CMBICI HCIOIb3YyEMbIX BEJIMYUH, 0003HAUEHUS U
eAVHUIIBI (PU3NYECKUX BEIUYHMH, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
(U3MYECKYI0 BETUYHMHY C JPYTMMHU BEJIMYMHAMHU, CTPOUTH rpauMKH H3YyHYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETNYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKHUE SBJIEHUS M IMPOLIECCHI, HCIOIb3Ys
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUH CTPOCHHUSI BEILIECTBA,
IPUHIUI CYNEPIO3UIMKU NoJIed (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsna, 3akoH OMa i ydacTka 1enw, 3akoH /[xoyns—JIeHna, 3aKk0H COXpaHEeHHUs
HHEPrUM, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIKCHIBATH €r0
MaTEMaTUYECKOE BhIPAKECHUE;

OOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYaLUI IPAKTHUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH 00BbSICHEHNE U3 |—2 JOTMYECKUX I1aroB
c onopoi Ha 1-2 u3yueHHbIX CBOMCTBA (PU3UUECKUX SABJICHHUM, (PU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

pemiath pacu€THble 3aJauyd B 2—3 JEHCTBUS, UCIONB3YS 3aKOHBI U (HOPMYJIH,
CBSI3bIBAIOIIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3aJauyd
3aIlliChIBaTh KPAaTKOE YCJIOBUE, BBISABIATh HEJOCTATOK JAHHBIX ISl PEIICHUs



3aJ]a4M, BBIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE /ISl €€ PEeIlIeHus, IPOBOAUTD
pacuéTbl M CpaBHMBAaTh IIOJIyYEHHOE 3HAY€HUE (PU3UUECKON BEIMYUHBI C
U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PEUIMTh NMPU MOMOIIU (HU3HUECKHUX
METOJIOB, HCHOJb3ysl ONMCAHME HCCIENOBaHUS, BBIACIATH IPOBEPSEMOE
MPEAINOJIOKEHNE, OUEHNBATh NPABUIBHOCTD MOPSIKA MPOBEICHUS HCCIEIOBAHUSA,
JieaTh BBIBOJBI,

IPOBOANUTH OIBITHI O HAOMIOAEHUIO (DU3MUECKUX SABJICHUN WIM (U3HYECKUX
CBOMCTB TeJ (KaNWUISpHbIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3JyXa OT €ro
00bEMa, TemmepaTypbl, CKOPOCTH TpoIlecca OCTHIBAaHUS U HAarpeBaHUs IpH
U3IyYEHUH OT IIBeTa M3JIydaromed (MOorIOomalel) MOBEPXHOCTH, CKOPOCTb
UCIIAPEHUs] BOJBI OT TEMIEPATYPbl >KUAKOCTH W IUIONAAH €€ MOBEPXHOCTH,
NIEKTPU3ALUs TEN U B3aMMOJEHCTBHE AJIEKTPUYECKUX 3apsAJI0B, B3aUMOJECHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIN3al[isl MATHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB,
JEHUCTBUS. MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA AJIEKTPOJBUTATENS MOCTOSSTHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSIEMbIE
IPEINOJIOKEHNs, COOMpaTh YCTAHOBKY U3 NPEIJIOKEHHOIO 000pyI0BaHMUS,
OIKCHIBATh XOJI OTbITA U (POPMYJIUPOBATH BHIBOBI;

BBIIOJIHATh MPAMBIE H3MEPEHUSI TEMIEPAaTypbl, OTHOCHUTEIIBHOM BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMPSKEHHUsSI C HUCIOJIb30BAHUEM aHAJOrOBBIX NMPUOOPOB U
JTATYMKOB (PU3MYECKUX BEJIMYUH, CPABHUBATH PE3YJbTaThl U3MEPEHUN C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTU OJTHOM (PU3NYECKOM BEIMUUHBI OT JAPYTron
C UCTIOJIb30BaHUEM MIPSIMBIX U3MEPEHHH (3aBUCUMOCTb COIIPOTUBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, IUIOUAAN TMOMEPEYHOro CEYEHUS W YAEJIBHOIO COMPOTHUBIICHUS
BEILECTBA MPOBOAHMUKA, CHUJIBI TOKA, WIYIIETO 4Yepe3 MPOBOJHUK,OT HANPSKEHUS
Ha IPOBOJHUKE, UCCIIEIOBAHNE MTOCIIEI0BATEIBLHOTO U MAPAUIEIbHOTO COETUHEHUI
IPOBOJHUKOB): IJIAHUPOBATH HCCIIEOBAHHUE, COOMPATh YCTAHOBKY W BBIMOJIHSITH
U3MEpPEHMs], Cleays NpeIIoXKEHHOMY IUIaHy, (UKCUPOBATh  pe3yJbTAThI
MOJIyYeHHOW 3aBUCHUMOCTM B BHUJE TaOnuil W TpaduKoB, JeNaThb BBIBOJABI IO
pe3yabpTaTaM UCCIeI0BaHuUS;

IPOBOJAUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUYUH (yIeTIbHas TEIIOEMKOCTD
BEIIECTBa, COMPOTUBJICHHE MPOBOJHHKA, pab0Ta U MOUIHOCTH 3JIEKTPUYECKOTO
TOKA): IJJAHUPOBaTh H3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY,
cieysl IpeasioKeHHON MHCTPYKIUH, U BBIUKCIISATh 3HAUEHUE BEJIMYUHBI,
cOONI0aTh MpaBWIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ J1abopaTopHbIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3YyUYEHHBIX NPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C OMOPOM HA UX OMHMCAHMS (B TOM YHUCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUETUMK IIICKTPUUECKOU
OHEPTUHU, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HAarpeBaTEIbHBIC AJIEKTPOINPUOOPHI
(mpuMepsI), JIEKTPUUECKHUE MPEIOXPAHUTENH, FIEKTPOMATHUT, 3JIEKTPOABUTATEIb
MOCTOSTHHOTO TOKAa), MCIOJb3Yysl 3HAHUS O CBOWCTBAaX (PU3MUECKHX SIBICHUU H
He00X0auMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMUCTBA U U3MEPUTENbHBIE TPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM pUCYHKaM (KUIKOCTHBIM TEpPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUTATEb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOII,
pEeoCcTar), COCTaBISATH CXEMbl JJIEKTPUYECKHX IEeNeil ¢ MOCIeJOBaTEIbHBIM U
NapajuleJbHBIM COCIMHEHUEM 3JIEMEHTOB, pasiinyas yCJIOBHbIE 0003HAUYECHMS
AJIEMEHTOB JJIEKTPUUECKUX LETEH;
IPUBOAUTH TMPUMEPHl (HAXOIUTh HWH(MOpPMALMIO O NPHUMEpPax) MPAKTHYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KU3HU JUIsl oOecreyeHus
0e30MacHOCTH MpU OOpallleHHH ¢ NpUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsi U COONIIOIEHUS HOPM SKOJIOTMUYECKOTO TIIOBEJCHUS B
OKPYIKaIOIIEH CpeaE;
OCYIIECTBIATh MOUCK MH(pOpManuu (U3NYECKOTo cojiepkaHus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U IyTEM CPAaBHEHUS JOIOJHHUTEIBHBIX HCTOYHUKOB
BBIACIATh MH(OPMAIMIO, KOTOpas SABJISIETCS MPOTUBOPEYMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh NPU BBINOJHEHUM YYEOHBIX 3a/laHuil Hay4YHO--TIOMYJIIPHYIO
JAUTEepaTypy (pU3MUECKOro CoAep KaHUs, CIPABOYHBbIE MaTepuajbl, PECYpChl CETH
WuTepHeT, BiaaeTb NpUEMAMH KOHCIEKTHUPOBAaHUSA TEKCTa, MNpeoOpa3oBaHUs
nH(popMaIu U3 0JHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHHUs, 0000uas
UHGOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO COJEPIKAHUS, B TOM YHCTIe
nyOJIMYHO TMPEACTaBIATh pEe3yibTaThl MPOEKTHOM WM HCCIEA0BATEIbCKOM
JNEATEIbHOCTH, IPU 3TOM TIPAMOTHO MCIOIB30BAaTh HW3YYEHHBIW ITOHATUHHBINA
anmnapar Kypca (GU3HKH, COPOBOXKIATH BBHICTYIJIEHHUE MTPE3EHTALIUEH;
IpU BBIOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIENOBAaHUM (PU3MYECKUX TPOIECCOB
pacnpeaenaTb 0053aHHOCTH B IPYIIIE B COOTBETCTBHUHU C ITOCTABJIEHHBIMU 33JJa4aMH,
CIIEIUTH 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUU M KOPPEKTUPOBATh €ro, aJ€KBAaTHO
OLICHMBaTh COOCTBEHHBIA BKJIaJ B JIE€SATEIBHOCTh TPYIIbI, BBICTpPAaUBAThH
KOMMYHUKATUBHOE  B3aMMOJIEUCTBHE, TMPOSBISAS  TOTOBHOCTh  pa3peliarh
KOH(JIUKTHI.

K konIy o0ydenus B 9 kJjiacce mpeaMeTHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJB30BaTh MOHSTHUS: CHUCTEMA OTCUETa, MaTephalibHasi TOYKA, TPACKTOPHUS,
OTHOCHUTEJIIBHOCTh ~ MEXaHMYECKOTO  JIBWKEHHUA,  jaedopmarus  (ympyras,
IJacTuyeckas), TPEeHHE, IEHTPOCTPEMUTEILHOE YCKOpPEHHE, HEBECOMOCTh U
neperpy3Kku, MEeHTP TAKECTH, aOCOIOTHO TBEPAOE TEJIO0, LIEHTP TAKECTU TBEPIOTO
TeJla, paBHOBECHWE, MEXAHMYECKHE KOJIeOaHWS M BOJHBI, 3BYK, HH(PpPa3ByK u
yABTPa3BYK, AJEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS W TOTJIONICHHMS, alibda-,
0eTa- ¥ raMMa-u3y4eHus1, U30TOIIbI, SFAepHAs SHEPIeTHKA;

pasnyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKECHHUE,
PAaBHOYCKOPEHHOE TMPSMOJMHEMHOE JBH)KEHUE, CBOOOJIHOE TaJCHUE Ted,
PAaBHOMEPHOE [IBIDKCHUE IO OKPYKHOCTH, B3aUMOJCHCTBUE Te€J, PEAKTHUBHOE
JBIDKCHUE, KoJeOaTebHOE JBUKEHHE (3aTyXalolue U BIHYK/ICHHBIE KOJIeOaHus),
pE30HAHC, BOJHOBOE  JIBWJKCHHE, OTPaXCHUE  3BYKa, IMPAMOJMHEHUHOE
pacupocTpaHEHHWE, OTPAKEHHWE U TIPEJIOMJICHHE CBETa, II0JJHOE BHYTPEHHEE
OTPaKEHUE CBETA, PA3JI0KEHUE OEJIOr0 CBETA B CIIEKTP U CI0KEHUE CIIEKTPATbHBIX
I[BETOB, JUCIIEPCUS CBETa, €CTECTBEHHAas pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYATOro CIEKTpa H3JIyYEHHS) MO OMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHHE;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PM3UYCCKUX SBJICHUM B OKPY>KaIOIIeM MUPE
(B TOM umnciie puznueckue SBICHUS B MPUPOJE: MPHIMBHI M OTJIUBHI, JBHIKCHHE
miaHeT CoJHEYHOM CHCTEMBbI, PEaKTUBHOE JBWMIXKEHHUE IKUBBIX OPraHU3MOB,
BOCIIPUSATHE 3BYKOB KMBOTHBIMH, 3€MJICTPSICEHUE, CEICMUUECKUE BOJIHBI, IyHAMH,
9X0, I[BETA TEJ, ONTHUYCCKHE SBJICHHUS B MPUPOJAC, OHOJOTHYSCKOE IEHCTBHUE
BUJIUMOTO, YJIBTPA(HOJIETOBOTO M PEHTICHOBCKOTO M3IIyYCHUMH, €CTECTBECHHBIN
pPaguoOaKTUBHBIN (DOH, KOCMUYECKHUE JTy4H, PAAMOAKTUBHOE U3IIyYEHUE MPUPOIHBIX
MUHEPAJIOB, JCHCTBUE PAJUOAKTUBHBIX H3JIyYEHUU HAOPTaHU3M YEJIOBEKAa), MpPHU
ATOM MEPEBOJIUTH MPAKTHUUYECKYIO 3a/ladyy B YUe€OHYIO, BBIJCIATH CYIECTBEHHBIE
CBOICTBA (TpU3HAKU) (PU3UYECKUX SIBICHHM;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TeN U (U3MUECKUE SIBICHUS, MCIOJIb3YS
dbuznyeckrue BeIWYUHBI (CpeAHSsi W MIHOBEHHAas CKOPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBMKEHUM, YCKOPEHHE, TIEepeMelleHre, My Th, YII0Bas CKOPOCTh,
CHWJIa TPEHMUsI, CUJIa yIIPYTOCTH, CUJIA TSDKECTH, YCKOPEHUE CBOOOTHOTO TIA/ICHHS, BEC
Tela, UMITYJIbC Tela, WMIYJIbC CHJIBI, MEXaHW4yeckas paboTa W MOIIHOCTH,
MOTCHIIMAJIbHAsl DHEPrus TeJla, TOJHATOrO HaJ IOBEPXHOCTBHIO  3EMIIH,
MOTEHIIUAJIbHAS DHEPrusl CXKATOW TMPYKUHBI, KUHETUYECKas JIHEPTHs, IOJIHAs
MEXaHUUYeCKas SHEPrus, Mepruoj U 4acToTa KojieOaHuM, IJTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCThb CBETA, MOKAa3aTeldb MPEIOMJIEHUS CPEbl), MpH
OTMCAHWH TPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCTOIB3YEMbBIX BEIHYUH,
0003Ha4YEeHUSI M €IUHUIIBI (PU3UUYECKUX BEIUYUH, HAXOAUTH (POPMYJIBI,



CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO BETUYMHY C JPYTMMU BETUYMHAMHU, CTPOUTD
rpaMKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHUS M IMPOLECCHI, HCIOIb3Ys
3aKOH COXpPaHEHMs] DSHEPrHM, 3aKOH BCEMHMPHOIO TITOTEHMsS, IMPUHLIUI
CYINEpPHO3ULIMU CUJI, IPUHLIUII OTHOCUTEIbHOCTH ["anues, 3akonsl HproTOHA, 3aK0H
COXPAHEHHUSl HMITYJIbCA, 3aKOHBl OTPAXKEHUS U TPEJIOMIICHHUS CBETa, 3aKOHbI
COXpPaHEHUs 3apsIOBOTO W MAcCOBOTO YHUCEN MPU SACPHBIX PEaKUHUAX, MPH ITOM
JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alHChIBATh €r0 MaTeMaTHUYECKOEe
BBIPAKEHHUE;

OOBACHATH (PU3NUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalluii TMpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUIHHHO--
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JOTHYECKHX IIaroB C OMOPOi
Ha 2—3 W3Yy4YEHHBIX CBOMCTBAa (PU3MYECKHUX SIBJICHUH, (PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemath pacu€THble 3a1ayd (OMHUpAIOIIMECs Ha CHCTEMY M3 2—3 YypaBHEHHI),
UCTIONB3YS 3aKOHBI M (POPMYJIBI, CBSI3BIBAIOIINE (PH3NUECKHIE BEINYNHBI: HA OCHOBE
aHallM3a yCIIOBHUS 3aJa4d 3alHChIBATh KPATKOE yCIOBHUE, BBISBISATH HEJIOCTAIOIIHE
WIN W30bITOYHBIE JAHHBIE, BBIOUPATH 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE IS
pelIeHUs, MPOBOJIUTh pacu€Tbl W OLEHUBATh PEAIUCTUYHOCTH IOJIYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEJIUUNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPH MOMOIIX (PU3HUECKUX
METOJIOB, HCTOJB3ysl ONHCAaHWE WCCICNOBAaHUS, BBIACTATH IPOBEPSIEMOE
IPEIO0JIOKEHNE, OLIEHUBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS MCCIEIOBAHNUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;
MPOBOJNUTD OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUN WM (DU3HUECKUX
CBOMCTB TeJ (M3yueHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPIHH,
3aBHCHMOCTH TIepHoja KojeOaHui MpyKMHHOTO MasgTHUKA OT MaccChl Ipy3a u
KECTKOCTU TMPY>KUHBI U HE3aBUCHUMOCTh OT aMIUTUTYJbl MajbIX KoyieOaHU,
OpSIMOJIMHEMHOE PaclpoCTpaHeHHE CBETa, paslio’KeHue OEoro CBeTa B CIEKTD,
U3yYCHUE CBOMCTB M300paKEeHUs B TUIOCKOM 3€pKajie U CBOMCTB H300pakeHNUs
npeaMera B coOuparomiel JuH3e, HaOMI0JeHHE CIUIOMIHBIX M JIMHEHYaThIX
CIHEKTPOB U3JIyUYEHHUS): CAMOCTOSATEIBHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 000pyI0BaHUs, OMMCHIBATH XOJ OIBITa M €T0 Pe3yJIbTaThl, POPMYITHPOBATH
BBIBO/IbI;

MPOBONUTH TIPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX M3MEPEHUH, OMPEesisi CpeIiHee
3HaUEHUE U3MEpAEeMON BeIUMYMHBI (POKYCHOE pacCTOSHHUE COOMparoliel JIMH3BI),
00OCHOBBIBaTh BBIOOP CcrI0c00a M3MepeHus (M3MEPUTETHLHOTO Mprodopa);
OPOBOAUTH  HUCCIENOBAaHHE  3aBUCHUMOCTEH  (PU3MYECKMX  BEIMYUH  C
UCIIOJIb30BAaHUEM NPSAMBIX M3MEPEHUHN (3aBUCHMOCTb IyTH OT BPEMEHM IPU



PaBHOYCKOPEHHOM JBM)KCHUU O€3 HayalbHOM CKOPOCTH, IMepuoja KojeOaHui
MaTEMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJjla OTPAKEHUS CBETA
OT yrja TaJeHuss W YyIja MpeJoMJICHUs OT YIJla TMaJieHus): IJIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAaHOBKY, (DUKCHPOBATh PE3yJIbTaThl
MOJTy4YEHHOW 3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BUAE TaOIMIl U TPadUKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICOBAHMS,

MPOBOJIUTh KOCBEHHBIE M3MEPEHHUS] (PU3NYECKUX BEIUMYMH (CPEIHSs] CKOPOCTh U
YCKOpPEHHE Tejla NpU PaBHOYCKOPEHHOM JBUKEHUHM, YCKOPEHHE CBOOOIHOTO
najieHusl, KECTKOCTh NMPY>KUHBI, KOADPHUITUEHT TPEHUST CKOJIbKEHU S, MEXaHUYECKas
paboTa W MOULIHOCTh, YacTOTa M TMEPHOJ KOJeOaHUN MaTeMaTHYeCKOro U
NPYXKHHHOTO MasTHUKOB, ONTHYECKas cujia COOMpPArOIIeH JIMH3bI, PaiOaKTUBHBIH
¢oH): TUTAHUPOBATH HW3MEPEHUs, COOMPATh IKCIECPUMEHTANIBHYIO YCTAaHOBKY U
BBINIOJIHATh U3MEPEHMUSI, CIEAYs MPEAJI0KEHHOMUHCTPYKIMH, BEIUUCIATh 3HAUCHHUE
BEJIMYMHBl ¥ aHAJIM3UPOBATh IOJIYyYECHHbIE pE3yJbTaThl C YUYETOM 3a/laHHOU
MIOTPEIIHOCTH U3MEPEHN;

coOJI0aTh MpaBWIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ J1abopaTopHbIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJIENEH: MaTepuaibHast
TOUYKa, a0COJIIOTHO TBEPOE TEJIO, TOYCUHBIN NCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUIaHETapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO Spa;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHHUECKHUX
YCTPOMCTB C ONMOPOM Ha UX OMHUCAaHHUA (B TOM YHCIE: CIUIOMETP, AATUYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa, 53XO0JIOT, OYKH, MEPHUCKOII,
doroanmapar, ONTUYECKHWE CBETOBOJIBI, CIIEKTPOCKOM, O3UMETp, Kamepa
Bunbcona), wucmofb3yss 3HaHUS O CBOWCTBaX (DU3UYECKUX SIBIICHUM W
HE00X0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKM M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOLIECCOB MPH
pelIeHnn y4eOHO--TIPaKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI ISl TOCTPOCHUS
M300paKeHUI B TUIOCKOM 3€pKaJie U COOMparolieu JINH3E;

OPUBOJUTH TMPUMEPHI (HAXOOUTh HMH(OpPMALMIO O TNpUMepax) MNPaKTUYECKOTO
UCIOJIB30BaHusl (PU3MUECKUX 3HAHWW B MOBCEJHEBHOW JKM3HU ISl OOECHedeHHus
0e30macHOCTH TIPU OOpalleHUH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAaHEHHUsI 370pPOBbSI U COONIONEHHS HOPM SKOJOTHMYECKOrO TOBEICHUS B
OKPYIKAIOIIEN CPELE;

OCYIIECTBIISITh TMOUCK HHPOpMAIK (U3nUecKkoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (HOPMYJIHUPYsI IOUCKOBBIN 3aMpoC, HAXOAUThH IyTH OMPEICIICHUs
JIOCTOBEPHOCTH TOJTYYEHHONM HH(POpPMAIMM HA OCHOBE HUMEIOUIMXCA 3HAHUU U
JOTIOJTHUTEBHBIX UCTOUYHUKOB,



WCIIOJIb30BaTh TIPU  BBIMIOJIHEHWM YYEOHBIX 3aJaHUN  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (PpU3MUECKOTO CoJep)KaHHUs, CIPABOYHBIC MaTepHalIbl, PECYpChl CETH
WNHtepHer, BiageTh MNpuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHBIE THCHBMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBE
nH(pOpMaIIMU M3 HECKOJIbKUX HUCTOYHHMKOB (DH3UUYECKOTO COJIECpPIKAHUSI, IMyOITUIHO
MPEJICTABIATH PE3YJITATHI MPOCKTHOW WJIN UCCIEA0BATEIIBCKON IESITEIbHOCTH, TPU
3TOM TPaMOTHO MCIIOJb30BATh W3YYECHHBIM MOHSATUWHBIM ammapar H3y4aecMoro
pazaena (U3MKKM M CONMPOBOXKAATh BBICTYIUICHHE IMpPE3eHTAllUe ¢ ydéToM
O0COOCHHOCTEH ayJIUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHMe pa3/ieiioB U TeM K I (uudgpossbie)
n/n NMPorpamMmbl Bcero 06H TPOTLHBIC pﬁalcanecKne o0pa3oBaTejibHbIE
padoThI padoThI pecypesi
Pa3znen 1.®0u3uka u eé posib B IO3HAHUHN OKPYKAIOIIEr0o MHPa
bubnuoreka
OK(umdpoBoit
. i 2 0 0 1
11 ®dusurka - HayKa 0 PUpPoe 0Bpa30BAT. KOHTEHT)
https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.2 PH3HUCCKHC BETHUHHEI 2 0 0 https://m.edso0.ru/7416194
. bubnnorexa [JOK
1.3 EcTecTBEHHOHAYYHBIH METO/I TIO3HAHMS 2 0 1 https://m.edsoo.ru/7416194
Hroro no paszaeny 6
Paznen 2.IlepBoHayasibHble CBeJeHUS O CTPOEHUH BelllecTBa
bu6nunorexa [JOK
2.1 Crpocnne BemecTsa 1 0 ! https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICMCTBUE YaCTHI] 2 0 1 bubmuorexa [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
bu6nunorexa [JOK
2.3 ArperaTHbie COCTOSTHUS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro mo pasaeny 5
Pa3nen 3./IBu:xeHue U B3aumMojieiicTBue TeJa
but6mmorekxa [{IOK
31 MexaHHIECKOE ABIKEHNE 3 0 1 https://m.edsoo0.ru/7f416194
but6mmorexa [{IOK
3.2 Muepuus, Macea, IIOTHOCTh 4 0 1 https://m.edso0.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 Bubmmorexa HOK

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



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

Hroro no pazneny

21

Pasnen 4./1aBnenne TBEPABIX TeJl, :KUAKOCTEH U Ia3o

41 Hasnenue. [lepenaua naBiaeHust TBEPIAbIMU 3 1 bubnmoreka [JOK
' TeJIaMH, JKUJAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
4.2 HaBuerue KUIKOCTH > 0 https://m.eds00.ru/7f416194
bu6nmoreka [IOK
4.3 ATMoChepHOE faBeHHe 6 . https://m.eds00.ru/7f416194
44 JleficTBHE KUJKOCTH U Ta3a Ha OTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHUX TEJIO https://m.edso0.ru/7f416194
Hroro no paszaeiy 21
Paznen 5.Padora u MOIIIHOCTB. JHEPIUs
bubmnorexa [JOK
51 Pabota u momHocTS 3 ! https://m.eds00.ru/7f416194
bubmmoteka [IOK
5.2 1IpocTEie MeXaHH3MBL S 1 https://m.eds00.ru/7f416194
bu6nuorexa [JOK
5.3 Mexanmnieckas sneprus 4 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/n S — Beero KO6HTp0JILHLIe Hpgucnmecxne 0Bpaz0OBaTEIBHBIE
padoThI padoThI pecypesi
Paznen 1.TennoBble siBieHnst
. bubmnorexa [JOK
11 CrpoeHHe 1 CBOHCTBA BEIECTEA ! 0 0 https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 Temuronkie mponeceEr 21 1 S https://m.edsoo.ru/7f4181ce
HWroro no paszaeny 28
Paznen 2.9/1iekTpryeckre 1 MAarHUTHbIE SIBJICHUS
21 DNEeKTpUYECKHE 3apsiibl. 3apsHKEHHBIEC Tela U 7 0 1 bubmmoreka [JOK
' WX B3aUMO/ICNCTBHUE https://m.edsoo.ru/7f4181ce
. N bubmorexa [JOK
2.2 [TocTOSIHHBII AIIEKTPHYECKII TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.3 MaruuTHEIC ABICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 ONEKTPOMArHHTHA MHAYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m S — Beero KO6HTp0JILHLIe Hpgucnmecxne 0Bpaz0OBaTEIBHBIE
padoTbI padoTbI pecypes
Pa3znen 1.Mexanuveckue siBJIEHUSA
11 MexaHn4eckoe IBHKEHUE U CITOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIMCaHUsA https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 Bsanmozeiicene Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.5 3aKOHEI COXpaHEHHA 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszaeiy 40
Pa3nen 2.Mexanuveckue KoJie0aHUs U BOJHBI
bu6nuorexa [IOK
2.1 Mexanmieckue konebanms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 MexaHirieckue BOTHEL 3ByK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjnen 3.2/eKTpoMaruuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 0 2 bubmmnoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 6
Pasnen 4.CBeToBbIe IBJIEHUSA
bu6nunorexa [JOK
4.1 3aKOHBI paCIIPOCTPAHEHHUS CBETA 6 0 2 https://m.edsoo.ru/7f41a4a6
bu6nunorexa [JOK
4.2 JTuH3b1 M ONTHYECKHE TPHOODE! 6 0 3 https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenne GeIoro CBETa B CIIEKTP 3 0 2 bubmaorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

15

Pasznen 5. KBaHTOBLIC ABJI€eHUA

5.1 HcycKaHue U MOrIIONIEHHE CBETA aTOMOM 4 1 E,[I,/[I 6J_H/IOTeKa LHOK
ps://m.edsoo0.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO siApa 6 1 Eg&?ﬁﬁfggsigrouﬁf A1ad46
5.3 FAnepurie peaiyn ! ! ﬁf?fiﬁ%fé%gﬁﬁfmme
Hroro 1o pazaeiny 17
Pa3pnen 6.11oBTOpUTENbHO-00001IaK0INIA MOYJIb
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 2 bubnmoreka [JOK
Kypca ¢husuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



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