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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no pu3uke Ha ypoBHE OCHOBHOT'O 00IIer0o 00pa3oBaHMs COCTABJICHA Ha
OCHOBE TMOJIOKEHUHN U TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS Ha 6a30BOM YPOBHE OCHOB-
HOHM oOpasoBaTenbHOI nporpammel, npeacraBieHHbx B @I'OC 000, a Takxke ¢ yu€ToMm
benepabHON pabouel mporpaMMbl BocuTaHus v KoHIenmu npenojaBanusi yaeOHOTO
npeamera «Pu3nkay.

Conepsxanue mporpaMMbl o (U3MKE HANpaBiIeHO Ha (POPMUPOBAHHE ECTECTBEH-
HO-HAY4YHOW T'PaMOTHOCTH OOYyYaroluXcsi U OpraHu3alui0 u3ydeHus (U3UKUA Ha Jes-
TEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3nke YyIUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanuzanuu Tpedoanuiit ®I'OC OO0 k miaHupyeMbIM JTUYHOCTHBIM U M€-
TarpeAMETHBIM pe3yJbTaTaM OOYYEHHUs, a TaKKe MEXKIPEIMETHBIE CBSI3H E€CTECTBEH-
HO-HAYYHBIX y4€OHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs.

[Iporpamma 1o (u3uke ycTaHaBIMBACT paclpeseieHre ydeOHOro Marepuana o
rojiaM o0yueHus (Mo Kjaccam), IpearaeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUCHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE PAa3BUTUS NMPEIMETHOIO COJEPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIINUXCS.

[Iporpamma no gu3uke pa3paboTaHa C LEIbIO OKAa3aHUS METOJAMYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 1o Y4eOHOMY TIPEIMETY .

duznka SABISETCS CHUCTEMOOOPA3YIOIIMM I €CTECTBEHHO-HAYYHBIX YUYEOHBIX
MPEAMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBICHUI,
M3ydaeMbIX XUMHUEH, OMOJIOrHel, acTpoHOMHEW M (uznueckoil reorpadueil, BHOCHUT
BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTHUHY MHpa, IPEIOCTaBIsET HauboJsee siCHbIe o0pa3-
1[I IPUMEHEHHSI HAyYHOT'O METO[a MO3HAHHUA, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX
3HAHUU O MUpE.

OnHa U3 TIIaBHBIX 3a7a4 (U3UYECKOr0 00pa3oBaHUs B CTPYKType oO0Iiero oopaso-
BaHMS COCTOMT B (DOPMHUPOBAHMHM €CTECTBEHHO-HAYYHOW IpaMOTHOCTM M HHTEpeca K
HayKe y 0Oy4aromuxcs.

N3yuenne ¢usnkn Ha 0a30BOM ypOBHE TpEAINojaraeT OBJIAJICHHUE CIEIYIONUMU
KOMITIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIIEHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHNS;

e UHTEPOPETUPOBATh JAHHBIE M MCIOJIb30BATh HAy4YHbBIC JOKa3aTEIbCTBA
JUIS1 IOJTYYEHUSI BBIBOJIOB.

[enu n3ydenus: GpU3MKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OMPECICHbI
B Konuenuuu npenogaBanus yueOHoro npeamera «Pusmnka» B 00pa3oBaTesbHbIX Opra-
Huzauusx Poccuiickoit denepaium, peaau3yroluXx OCHOBHbIE 0011e00pa3oBaTelIbHbIE
nporpaMmbl, yTBEpKIEHHOW pemeHrneM Komiernn MunucTepcTBa npocsenieHus Poc-
cuiickoit deaeparuu (nmporokosu ot 3 nekadps 2019 r. Ne [1K-4BH).

Heau usyyenust Gusuku:



e TpUOOpETEeHHE WHTEpeca M CTPEMJICHUS OO0Yy4aloUIMXcsi K HAYYHOMY H3YUYCHHIO
OPUPOABL, PA3BUTHE WX UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
e pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIC MO3HAHUS U (POPMUPOBAHUE UCCIIE-
JOBATEJILCKOTO OTHOLIEHUS K OKPY’KAIOIIHUM SIBICHUSIM;
e (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPO-
€HUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
e (opMupoBaHKE MPEACTABICHUN O posik (DU3UKU ISl PA3BUTHS IPYTUX €CTECTBEH-
HBIX HAyK, TEXHUKU U TEXHOJIOTUH;
e pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX cdepax Oyaymen mpodeccrnoHanbHOM
JeSITEIbHOCTH, CBSI3aHHOW ¢ (PM3UKOI, MOJATOTOBKA K JajbHEeHIIeMy 00y4eHHUIO B 3TOM
HaIpPaBIICHUU.

JlocTikeHue 3TUX 1efied mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOILETO

oOpa3oBaHMsI 00ECIIEYNBAETCS PELUICHUEM CIEAYIOUINX 3a1a4;

e TpUOOpETEHHE 3HAHUI O JUCKPETHOM CTPOCHHMH BELIECTBA, O MEXaHUYECKHX, TEIl-
JIOBBIX, AMEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e NpUOOpETEeHHE YMEHHUI ONUCHIBATh U OOBACHATH (PU3UUECKUE SIBICHUS C UCIOJIb-
30BaHUEM MOJYyYEHHBIX 3HAHU;
e OCBOEHHME METOJIOB PEIICHUS MPOCTEUIIMX PACUETHBIX 3aJa4 C UCIOJIb30BAHUEM
(pU3HUECKUX MOJENEN, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/a4;
e pa3BHUTHE YMEHHI HAOIIOAATh MPUPOHBIE SBJICHUS U BBIIOIHITH OMBITHI, JabOpa-
TOpPHBIE PabOThl M 3KCHEPUMEHTAIbHBIE UCCIEJOBAHUS C MCHOJIb30BAaHUEM H3MEPH-
TEIBHBIX TPUOOPOB;
e OCBOCHHE MPUEMOB pabOTHI ¢ nHGOpPMaIe PU3NUECKOTO COACPKAHUS, BKIIFOYAs
MH(}OpPMAIMIO O COBPEMEHHBIX JOCTHKEHUSX (DU3UKHU, aHATIU3 U KPUTHUYECKOE OLEHU-
BaHu€e WH(OpMaInK;
e 3HAKOMCTBO cO cepamu nmpodhecCHOHATHHON AeATeIbHOCTH, CBI3aHHBIMU C (DU3H-
KOH, 1 COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMHM Ha JAOCTHXKEHUAX (PU3MUECKON
HAYKH.
Ha n3yuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOrO 00I1Iero o0pazoBa-
HUs oTBoAMUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68
gacoB (2 vaca B Hememo), B 9 kmacce — 102 gaca (3 uwaca B Heemio).

[Ipennaraemelil B mporpamme no Gpusuke nepeyeHsb 1a00paTOPHbBIX padOT U OMBITOB
HOCHUT PEKOMEHJATENbHbIN XapakTep, YUUTellb JejlaeT BbIOOp MpOBEAEHUS JiabopaTop-
HBIX pabOT M ONBITOB C YUETOM MHAMBUAYAIBHBIX OCOOCHHOCTENH 00y4aroUuInXxcs, CIrucKa
AKCIIEPUMEHTAJILHBIX 3aJJaHuM, MpEeAJIaraéMbIX B paMKaX OCHOBHOI'O T'OCYJapCTBEHHOIO
AK3aMeHa 1o (PU3MKe.

COILEP KXAHUE OBYYEHUSA

7 KIIACC

Pa3znen 1. ®u3nka u eé posib B IO3HAHUM OKPYKAIOIIEr0 MHPA.
®u3nka — Hayka o npupoae. ABnenus npupoapl. PU3nYeCcKHe SBICHUSA: MEXaHUYe-
CKHE, TETUIOBbIE, IJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.



dusznueckue BennIuHbl. M3mepenue ¢puznueckux Benuyud. Guznueckre mpruoOopsl.
[TorpemHocTs n3MepeHnid. MexayHapoiHas CHCTEMA €IMHHII.

Kak ¢usuka u gpyrue ecrecTBEHHblE HayKd H3y4aroT mpupony. EcrecTBeH-
HO-HAYYHBI METOJI TO3HAHUA: HAOIIOCHNE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIJBUIKE-
HUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHNE HAOIIOJAEMOTO SIBIICHHUSL.
Onucanne pU3NIECKUX SABICHUHN C TOMOIIBIO MOJICIEH.

Jlemoncmpayuu.

1. MexaHunueckue, TEIIOBBIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUSI.

2. ®usndeckue NpuOOPHl U MPOIEAYPa MPSIMBIX U3MEPEHUN aHATOTOBBIM H ITH(]-

POBBIM PUOOPOM.

Jlabopamopnwie pabomot u onvimel.

1. OmnpeneneHue UEHBI IeJICHUS IKaIbl U3MEPUTEIBHOTO IprbOpa.

2. H3MepeHue pacCcTOSTHUM.

3. Usmepenue 00bEMa KUIKOCTU U TBEPIOTO Tea.

4. OnpeneneHue pa3sMmepoB MaJbIX TE.

5. M3mepenue Temreparypbl MpU MOMOIIH KUJKOCTHOTO TEPMOMETpA U JaTUUKA

TEMIIEpaTypHI.
6. IIpoBeaeHue uccie10BaHMs MO MPOBEPKE TUIOTE3bI: JAaTbHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITYCKa.

Pasnen 2. [lepBoHayaibHbIe CBEJIEHUS 0 CTPOEHUH BellecTBa.

CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, JTOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHne yactull BemecTBa. CBA3b CKOPOCTH JBUKEHHUS YACTHUIL C TEMIIEPATYPOH.
BpoynoBckoe aBwxenue, nuddysus. BzaumoelicTBrue yacTuil BENECTBA: TPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBAa: CTPOCHHE Ta30B, KUIKOCTEH W TBEPABIX (KpH-
CTAJUTMYECKUX) TeJl. B3aMMOCBs3b MEXy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbiX COCTO-
STHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKEHUS.

2. HaGmronenue muddysun.

3. HaGmionenue siBiaeHU, OOBSICHIIONUXCS MPUTSKEHUEM HIIA OTTAJTKUBAHUEM

YaCTHI] BEILIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OrmeHka quaMeTpa aToMa METOA0M PSJIOB (C UCIIOIB30BaHUEM (oTorpaduii).

2. OnbIThl O HAOJIOACHUIO TEIJIOBOTO PACIITUPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJIIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBH:KeHHe ¥ B3aUMO/IelicTBHE Tell.

Mexannueckoe nBuxeHne. PaBHoMepHOE U HepaBHOMEpHOE ABUKEHUE. CKOPOCTb.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JBUKEHUU. PacU€T myTH U BpEMEHU IBUKEHUS.



SABnenue uHepuu. 3aKOH UHEPIMU. B3anuMmoielicTBrE Tell KaKk MPUYHHA U3MEHEHUS
CKOpPOCTH JABWXKEHHs Tell. Macca Kak Mepa MHEPTHOCTH Tena. I[IIoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHULIE 00bEMA BEIIECTBA.

Cuna Kak XxapakTepucTHKa B3auMozeicTBus Teil. Cuia ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBIeHrEe TATOTeHUs U cuia Tsokectr. Cuna
TSOKECTH Ha Apyrux mianerax. Bec Tena. HeBecomocTs. CrioxkeHue Cuil, HallpaBJICHHbBIX
o oaHou npsimoit. PaBHoxeicTByomas cuil. Cuita TpeHus. TpeHue CKOJIbKEHUS U Tpe-
HUE MOKOA. TpeHne B NPUPOJE U TEXHUKE.

Jlemoncmpayuu.

Habnrogenne MexaHn4ecKoro ABMKCHUS Tea.
N3mepeHne CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.
HabGnronenue saBieHus] HHEPLUU.

CpaBHeHME Macc 10 B3aUMOJICUCTBHIO TEJI.
CrnoxeHue cujl, HalpaBJICHHBIX 110 OJJHOM MPSMOM.

Jlabopamopnsie pabomot u onvimel.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKCHUS (ITApHUKa B KUIKOCTH, MOJIC-
JI DJIEKTPUYECKOTO aBTOMOOHJIS U TakK Jiajiee).

2. OmpeneneHne CpeTHEH CKOPOCTH CKOJIBKEHUS OpyCKa WJIU ITapHrKa 10 HaKJIOH-
HOU TUIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.
OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTskeHus (Aedopmaiiuu) IpyKu-
HBI OT NPHWJIOKEHHOMN CHUJIBI.

1
2
3
4. HalmroeHne n3MEHEHHS] CKOPOCTH MPU B3aUMOJICHCTBUU TEIl.
5
6

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBXKEHHS OT BEca
TeJa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, s KMAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbILIEHUS U yBeJIUUYeHUs naBieHus. JlaBnenue raza. 3aBu-
CUMOCTbh JaBJIE€HUs raza or o0béMa, Temrneparypsl. [lepegada naBnenust TBEpAbIMU Tella-
MH, XKUJIKOCTSIMU M razamu. 3akoH [lackans. [IHeBMaTnueckne MamvHbl. 3aBUCUMOCTD
JaBJICHUS )KUJIKOCTH OT TIyOuHBl. ['mapocratnyeckuit napanokc. Coodiaronmecs cocy-
nbl. ['MapaBnuyeckre MEXaHU3MBl.

AtMocdepa 3emin u atmocepHoe aasieHue. [I[puunHbl CyliecTBOBaHUS BO3IYII-
HOI 06osouku 3emun. OnbiT Toppuuemu. M3mepenue arMochepHOro aaBieHus. 3aBu-
CUMOCTh aTMOC(EpPHOro JaBJIEHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl nis uzme-
peHust aTMOCHEpPHOTO J1aBJICHHUS.

JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BriTankuBaromas (apxu-
MezioBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

2. Ilepenaya naBieHUs )KUIKOCTBIO U Fa30M.

3. CooOmraromnuecs coCy/Ibl.

4. I'mppaBinuecKui mpecc.

5. IlposBreHue neicTBUS aTMOC(EPHOTO TABICHUSI.



6. 3aBUCHMOCTH BBITAJKHUBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTU Tela U
MJIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKHIKOCTH.
YcnoBue miaBaHus TeN: IUIABAaHWE WK MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT CO-
OTHOUIIEHHUS TJIOTHOCTEN TeNa U AKUJIKOCTH.

Jlabopamopnwie pabomot u onvimel.

1. HccnemoBanne 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEéMa MOTPYKEHHOM B JKHI-
KOCTh YacCTH TeJa.

2. OmnpenesieHHE BBITAJIKUBAIOIIEH CUJIbL, TEUCTBYIOLIEH HA TENO, MOrPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKHMBAIOIIEW CHIIBI, JEHCTBYIOIIEH Ha TEIO B
AKUJKOCTH, OT MaccChl Teja.

4. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOIICH CUIIbI, JEHCTBYIO-
el Ha TEJO B KUJKOCTH, OT 00bEMa MOTPYKEHHOU B JKUAKOCTh YacCTH TeJa U
OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBanue apeomeTrpa WM KOHCTPYUPOBAHUE JIOJKHU U OINPEIEICHUE €€

rPYy30II0AbEMHOCTH.

Pa3nen 5. Pabora 1 MOIIHOCTB. JHeprus.

Mexanuueckas padoTta. MOIIHOCTb.

[IpocThie MexaHU3MBI: phIUar, OJOK, HaKJIOHHAsS IJIOCKOCTh. [IpaBuio paBHOBeCHs
peruara. [IpuMeHneHue npaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO» MeXa-
Huku. KT/l mpocTteix Mmexanu3MoB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckass u noTeHuuanbHas 3Heprus. [IpeBpamenne
OJIHOTO BMJIa MEXAHWYECKOU DHEPTUU B IPYTrOW. 3aKOH COXPAHEHUS SHEPIrUU B MEXaHM-
Ke.

Hemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomot u onvimel.

1. Omnpenenenue pabOThl CHIIbI TPEHUS P PABHOMEPHOM JIBHXKEHUU Teja 10 ro-

PHU30HTAIIBHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBUil paBHOBECHS pblUuara.

3. HN3mepenue KII/] HakKJIOHHOMN NIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPTUH.

8 KUIIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJ. OTBITHI, MOATBEPKAAIOIINE OCHOBHBIC MOJIOXKE-
HUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, KUIKOTO M Tra3000pa3HOTO COCTOSIHHMM BemiecTBa. Kpucramm-
gyeckue u amopdubie Tena. OOBICHEHHE CBOWCTB Ta30B, KUIKOCTEH M TBEPABIX TEN Ha
OCHOBE TMOJI0KEHUN MOJIEKYJISIPHO--KUHETUYECKON Teopuu. CMauynBaHUE U KalWJUISIPHBIC
ABJEHUsA. TEIIoBOE paCIIMPEHUE U CHKATHUE.



Temneparypa. CBsizb TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBHMXKEHHUSI YACTHIL.
Buytpennss sneprus. CriocoObl H3MEHEHHSI BHYTPEHHEHN SHEPruu: TeIlonepenada u co-
BeplieHue padoThl. Bubl Temionepenayu: TeraIonpOBOIHOCTh, KOHBEKITUS, U3TyYEHHUE.

KoanuecTBo TeIUIOTHL. YIeIbHAs TEIIOEMKOCTE BEIeCTBa. 1€mI000MeH M TEIIO-
BOE paBHOBEcHE. YpaBHEHUE TEIJIOBOTO OanaHca. [lnaBieHue u oTBep/ieBaHUE KPUCTAII-
JUYECKUX BEIIECTB. Y IelbHas TEIUIoTa TuiaBiieHus. [lapooOpa3oBaHue M KOHJIEHCAITHA.
Ucnapenune. Kunenue. Y nenbHas TerioTa mapoodpa3oBaHus. 3aBUCHUMOCTh TeMIIepaTy-
PBI KUTIEHUST OT aTMOC(HEPHOTO JIaBJICHHUS.

BnaxunocTts Bo3ayxa.

DHeprus TOIIMBA. Y A€IbHAs TEIJI0TA CTOPAHMUSL.

[Tpunnmner pa6oTel TemioBbix aABurateneit KIIJI terioBoro aBuratens. TemaoBsie
JIBUTATEIU U 3alIMTa OKPYKAIOIIECH CpeIbl.

3aKOH COXpaHEHHUS U MPEBPAILICHHS YPHEPTUU B TEIIOBBIX MPOIECCaX.

Jemoncmpauuu.

1. Habmronenue OpoOyHOBCKOTO JBHXKCHHUSI.

2. Habmonenue nuddysuu.

3. HaOmronenue siBIICHHN cMauMBaHMS U KaWJUISIPHBIX SBICHUH.

4. HalGmroeHue TeryioBOTo PacIIupeHUs Tell.

5. M3meHenue naBieHus raza IMpu M3MEHEHUH oObEéMa M HarpeBaHUM WJIM OXJia-
JKJICHUH.

[IpaBuiia u3mMepeHus TeMIepaTyphbl.

Bunbl Teronepenayn.

OxJ1a)KIeHUE MpY COBEPILLICHUU paOOTBHI.

Harpeanue npu coBepiiieHud paboThl BHEIIIHUMU CHIJIAMH.

10. CpaBHEHHE TEIUTOEMKOCTEMN Pa3IMYHbBIX BEIIECTB.

11. HaOmronenue Kumenus.

12. HabmroieHue mocTossHCTBA TEMITEpATyPhI IIPH TUIABJICHUH.

13. Mojenu TeIUIOBBIX ABUTaTEICH.

Jlabopamopnuie pabomot u onvimel.

1. OnbITB IO 0OHAPYKEHHIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKCHUS.
2. OnbITHI O BRIPAIIMBAHUIO KPUCTAVIOB MOBAPEHHOM COJIM UJIM caxapa.
3. OnbITHI 110 HAOIIOICHHUIO TEIIJIOBOTO PACITUPEHUS ra30B, JKUIKOCTEH U TBEPIBIX
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TE.
OmnpenerneHue AaBieHUs BO3AyXa B OaJUIOHE IIIpPHUIIA.
OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTh JABJICHHS BO3yXa OT €ro 00bEma u
HarpeBaHus WM OXJIAXKICHUS.

6. IIpoBepka rumoTe3bl JUHEHHOW 3aBUCHMOCTH JIJTMHBI CTOJOMKA YKUJIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTyPHI.

7. HaGnroneHnve u3MeHEHUs BHYTPEHHEH SHEpruM Teja B pe3yJibTaTe Terionepe-
Jla4u ¥ pabOThI BHEIIHUX CHUJL.

8. HccnenoBanue sBICHHS TEIIOOOMEHA MPU CMENIMBAHUYU XOJIOMHOW M TOPSYEH
BOJIBI.



9. OmpeneneHne KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPHU TEMI00OMEHE C
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

10. OnpenienieHne yIeIbHON TEINTIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca HCIapeHus.

12. OnpeniesieHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenienieHne yaeIbHOM TEIUIOTHI IIJIABJICHHUS JIbIA.

Pa3nen 7. DiieKTpu4eckue ¥ MATHUTHBIE SIBJICHUS.

DnekTpuzanus Teil. J[Ba poaa 3JIEKTPUYECKUX 3apsI0B. B3auMoaencTBue 3apsKeH-
HbIX Tell. 3akoH KysnoHa (3aBUCHMOCTh CHJIbI B3aUMOJIEHCTBHS 3apSKEHHBIX TENl OT Be-
JUYHUHBI 3apSAJI0B U PACCTOSIHUS MEXKY T€JIaMu).

OnekTpuueckoe nose. Hanpsk€HHOCTE anekTpuyeckoro noiid. [IpuHnun cynepno-
3UIMH SJIEKTPUYECKUX TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexTpudecKux 3apsAaoB. JIEMEHTapHbIN dJIeKTpuyeckuid 3apsaa. Ctpoe-
Hue aroMa. [IpoBOIHUKYN U AUIIIEKTPUKH. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsaa.

DJIEKTPUYECKHUM TOK. Y CIOBUS CYLIECTBOBAHUS JJIEKTPUUECKOrO TOKA. MCTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHUYECKOE, MArHUT-
HOE). DIJIEKTPUYECKUM TOK B )KHJIKOCTAX U ra3ax.

OnekTpuueckas nenb. Cuna Toka. DieKTpudeckoe HanpsikeHne. COnpOTHBICHUE
ITPOBOJAHUKA. Y IEJIBHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma g ydactka nenu. [lo-
CJIEA0BATEIBHOE U NAPAJUIEIBHOE COEUHEHNE IPOBOJHUKOB.

Pabota u MoLIHOCTD A5eKTprudecKoro Toka. 3akoH Jhxoyns—JleHua. DnekTpuyeckue
LENU U MOTPEeOUTENH dIIeKTpUIecKoi s3Heprun B ObiTy. KopoTkoe 3aMbIkaHue.

[ToctostHHbIe MarHuThl. B3anmoaencTBue NOCTOSSHHBIX MarHUTOB. MarHUTHOE MO-
ne. MarauTHOe noJie 3eMIIM M €r0 3HaueHue s )Ku3HU Ha 3emie. OnbIT Opcrena. Mar-
HUATHOE TI0JIE DJIEKTPUYECKOTO TOKa. I[puMeHeHue 31eKTpOMarHuToB B TEXHUKE. Jlen-
CTBHE MarHUTHOTI'O MOJISI HA IPOBOJHUK C TOKOM. DJEKTPOJABHUIaTENb MOCTOSIHHOTO TOKA.
Hcnonb30BaHue 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABieHue 3aeKTpoMarHuTHOW MHAYyKUMK. [IpaBuno Jlenna. Dnek-
TporenepaTop. CrnocoObl MOJIYyYEHHS dJIEKTPUUECKON SHEPTHH. DIEKTPOCTAHIIMU Ha BO3-
OOHOBJISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

DJeKTpu3alus Tell.

JIBa posa sneKTpUYECKUX 3apsSA0B U B3aUMOJICHCTBUE 3APSKEHHBIX TEJL.
YCTpOUCTBO U AEHUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHTYKLIHSL.

3aKOH COXpaHEHMS JIEKTPUUECKHUX 3aPSAI0B.
[IpOBOTHUKH U TUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO TTOJISL.
W cTOYHUKYN IOCTOSHHOTO TOKA.

JlericTBus SIIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKHUNA TOK B )KHJIKOCTH.

11. I'a30BbIM pa3psia.

12. I3MepeHne Cuilbl TOKa aMIIEpPMETPOM.
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13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3Mepenune aneKTpruIeCKOro HarpsKEHUS BOJIbTMETPOM.

Peocrar u Mara3un CONpOTHUBIICHUN.

BzaunmoelicTBrE TOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH pa3/IeJICHUs MTOJII0COB MarHuTa.
MoaenupoBaHre MAarHUTHBIX MOJIEHW MMOCTOSIHHBIX MArHUTOB.
OnbIT Ipcrena.

MarnuTtHoe 1oJie Toka. DJIeKTPOMarHur.

JlelicTBHE MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATEH TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOM MHTYKIIVH.

OnbiThl Dapajes.

3aBUCHUMOCTD HaIMPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHUI €ro BOSHUKHOBE-
HHUSL.

DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimel.

1.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnpIThl IO HAOTIOEHUIO JEKTPU3ALNU TEJI MHAYKIHEN U MPU CONPUKOCHOBE-
HUMU.

HccnenoBanne qEUCTBUS AIEKTPUYECKOTO OIS HA TPOBOIHUKH U JUDJIEKTPUKU.
COopka u mpoBepKa padOThI JIEKTPUUYECKOH LIEMH MOCTOSIHHOTO TOKA.
N3mepenre u peryJiupoBaHue CUIIbI TOKA.

M3mepeHne u peryinpoBaHue HapPsKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT COIPO-
TUBJICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OnbITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTbh 3JIEKTPUYECKOTO COINPOTUBIICHUS
MPOBOJIHMKA OT €r0 JJIUHBI, IUIOIIaIM MONEPEYHOI0 CEYEHUS U MaTepHalla.
[IpoBepka mpaBuiia CIOKEHUS! HAMPSHKEHUH MPU MOCIEA0BATEIBHOM COEIUHE-
HUU JBYX PE3UCTOPOB.

[IpoBepka npaBuiia Il CHIbI TOKa NPHU NapaJJIEJbHOM COEIWHEHHH PE3UCTO-
pOB.

Omnpenenenue pabOThI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
OnpeneneHne MOIHOCTH 3JIEKTPUIECKOT0 TOKA, BBIACIIAEMON Ha PE3UCTOPE.
HccnenoBanre 3aBUCHMOCTH CHIIBI TOKA, MAYLIETO YepPe3 JIAMIIOUKY, OT Hampsi-
YKEHUsI Ha HEH.

Onpenenenue KII/] narpeBarensi.

HccnenoBanrie MAarHUTHOTO B3aUMO/ICMCTBUS MOCTOSTHHBIX MAarHUTOB.

W3yyeHne MarHUTHOTO MOJIsi MOCTOSIHHBIX MarHUTOB MpPH WX OObEIUHEHUU U
pa3aesieHun.

HccnenoBanue JeHCTBUS AIEKTPUUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.
OneITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KATYLIKU C
TOKOM M MarHuTa OT CWJIbI TOKAa U HAIPABJICHUS TOKA B KaTYIIKE.

M3y4yenue nelcTBUsI MArHUTHOTO TOJI HA IPOBOJAHUK C TOKOM.
KonctpynpoBanue u uzyueHue padoThl 2JIEKTPOIBUTaATENs.

N3mepenne KIIJ1 anekTpoaBurareibHONM yCTAHOBKH.



21. OTIBITHI IO HCCJICA0OBAaHNIO ABJICHUA C-)JIeKTpOMaFHI/ITHOﬁ HHAYKIHH: UCCIICA0BA-
HME U3MCHEHUM 3HAYCHUS U HarpaBJICHUA MHAYKIXMOHHOI'O TOKA.
9 KJIACC

Pa3nen 8. Mexannyeckue siBJeHHUS.

Mexannueckoe ABWkeHHE. MaTtepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIb-
HOCTh MEXAHUYECKOIO JBWXKEHHUs. PaBHOMEpHOE NpsiMONMHENHOE NBM>KeHUE. HepaBHO-
MEpHOE MPSAMOJIMHENHOE ABMKEeHUE. CpelHsAsl U MTHOBEHHAs! CKOPOCTh TeJla IPU HEpaB-
HOMEPHOM JIBHKCHUH.

Yckopenue. PaBHOyCcKOpeHHOE MPSAMOJIMHEHOE IBMKeHHE. CBOOOIHOE NaJCHHE.
OnbiTel [anunes.

PaBHOMepHOE ABMKEeHME MO OKpyx)HOCTHU. [lepuoa u yactora obpamienus. Jlunen-
Has U YIJIOBasi CKOPOCTHU. LIeHTpOoCTpeEMUTENIBHOE YCKOPEHHUE.

IlepBeii 3akoH HproTroHa. Bropoit 3axkoH Herotona. Tpermii 3axkoH HproroHa.
IIpyHIMT CYIIEPIIO3ULINH CHIL.

Cua ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHJla TPEHUSI CKOJIBKECHMS, CHIIA Tpe-
HUS [I0KOs1, IPYT'UE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOJHOTO MaJICHUSI.
JBrxenue mianet Bokpyr ComHua. [lepBas kocmuyeckas ckopocts. HeBecomocTs n ne-
pErpy3Ku.

PaBHOBecue MarepuanbHON TOUKH. AOGCOMIOTHO TBEPIOE Teno. PaBHoBecue TBEPI0-
ro Teja ¢ 3aKpeIUIEHHOM OChIO BpalieHus. MomeHT cuibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbsca. MMmynbc cuibl. 3aKOH COXPAHEHUS WM-
myJbca. PEakTUBHOE IBMKEHUE.

Mexanuueckass paboTta ¥ MOIIHOCTb. PaboTa Cui TSKECTH, YNPYTrOCTH, TPEHUS.
Cas13b sHepruu 1 padboThl. [loTeHIManbHas YHEPTUS Tea, HOJHATOrO HaJl MOBEPXHOCTHIO
3emin. [loTeHmanbHas sHeprus cxxartou npyxuHsl. Kunetnueckas sueprus. Teopema o
KMHETUYECKOW SHEPTUHU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Jlemoncmpauuu.

1. HabGmrogeHne MEXaHMYECKOIo JABM)KEHHS Tella OTHOCUTENBHO Pa3HbIX TENl OT-

cycra.

2. CpaBHeHME MyTEH U TPACKTOPUN JBMKEHHUS OJHOTO U TOTO XK€ TejJa OTHOCH-
TEJIbHO Pa3HbIX TEJ OTCUYETA.

N3mepeHne CKOPOCTH U YCKOPEHHUSI IPSAMOJIMHEUHOTO IBUKEHUS.

HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO JBAKEHUS.

HabGntogenue 1Bu>KeHUs Teja Mo OKPY>KHOCTH.

Habmronerre MeXaHMYECKHUX SBJIICHUH, MPOUCXOSIIMX B cucteMe orcuéra «Te-
JIeKKa» MpU €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTENIBHO KaOuHe-
Ta (PU3UKHU.

7. 3aBHCHMOCTb YCKOPEHHS T€Jla OT MACChl T€Ja U JEHCTBYIOLIEN HA HETO CHUJIBI.

8. HaOmionenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUH TEL.

9. HM3mMmeHeHune Beca Tela pu YCKOPEHHOM JIBUKEHUH.

10. [Ieperaua umynbca npyu B3aNMOJEUCTBUU TEIL.
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11
12
13
14
15
16

[TpeoOpa3zoBanus F3HEPrUM IPU B3AUMOACHCTBUU TeJl.

CoxpaHeHre UMITyJIbCa IPU HEYNIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHue UMIyJibca Mpu a0COIOTHO YIPYTOM B3aUMOJICHCTBUM.
Habnrogenune peakTUBHOTO JBUKCHHS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM A ICHUH.

CoxpaHeHre MEXaHUYECKON SHEPTUH NIPU IBUKEHUHU TEJIa MO IEVCTBUEM MPY-
YKUHBI.

Jlabopamopnwie padbomot u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakrta sl pa3roHa U JajJbHEHIIEro paBHOMEPHOIO JIBHKE-
HUS [IAPHKA WIH TEJIEKKU.

Omnpenenenne cpeHed CKOPOCTH CKOJIbKEHUSI OpyCKa WIM JIBHKEHUS IapHKa
10 HAKJIOHHOM IUIOCKOCTH.

OmnpeneneHue yCKOpEHHs Tejla IPU PAaBHOYCKOPEHHOM JBHKEHUHU IO HAKJIOH-
HOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBHXKE-
HUM 0€3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTe3bl: €ciyd MPU PAaBHOYCKOPEHHOM JIBKEHUHM O€3 HaudaJbHOU
CKOPOCTH IIyTH OTHOCATCS KaK psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanrie 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIBKEHHUSI OT CHJIbI HOPMAJIbHOIO
JABJICHUS.

Omnpenenenne K03 GHUIIUEHTA TPEHHS CKOJIBLKECHHUS.

Onpenenenue )KECTKOCTU NIPYKUHBI.

Omnpenenenre paboThl CUIIbI TPEHUSI IPU PABHOMEPHOM JIBUYKEHUU TeJla MO To-
PU30HTAIBHOW MOBEPXHOCTH.

Onpenenenue pabOThl CUITbI YIPYTOCTH MPU MOABEME IPy3a C UCTIOIb30BAHUEM
HETOJBUKHOTO U MOJIBUXKHOTO OJIOKOB.

N3yyeHune 3aK0Ha COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannuyeckue Koje0aHUsA U BOJTHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJeOaHMIi: Mepuo, ya-
CTOTa, aMIUIUTyAa. MareMaTnueckuil U NpyKUHHBIN MasTHUKU. [IpeBpalienne sHepruu
pH KoJeOaTeaIbHOM JABUKECHUU.

3aryxatouue KosjeOanus. BbeiHykneHHble koseOanusa. Pezonanc. Mexanuueckue

BOJIHBI.

CaoiicTBa MexaHW4eckux BOJIH. [IpomosibHBIE M momepedHble BOJHBIL. JlinHA

BOJIHBI U CKOPOCTbh €€ pacnpoCTpaHeHHs. MeXaHW4eCKue BOJIHBI B TBEPAOM TEJE, CEeU-
CMHYECKHE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa M BhicoTa ToHA. OTpaxkenue 3Byka. H(]pas3Byk u yiabTpa-

3BYK.

Jlemoncmpauuu.

1.

2
3.
4

Habmonenue konebanuii Tl Mo JeHCTBUEM CUITBI TSKECTHU U CUITBI YIIPYTOCTH.
HabGnronenue konebdaHuil rpy3a Ha HUTH U Ha NPY>KUHE.

HabroieHue BbIHYKIEHHBIX KOJIe0aHUN U pe30HaHcA.

PacnipocTpaHeHne npo1obHbBIX U IONEPEYHBIX BOJIH (HAa MOJIEHN).



5. HaOnroneHue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKUI PE30HAHC.
Jlabopamopnwie padbomot u onvimel.
1. OmpenenieHre YacTOTHI U MiepUoia KojieOaHUH MaTeMaTUYECKOTO MasiTHHUKA.
2. OmpepeneHne 4acTOTHI U IEpHOJa KOJICOAaHUH TPy KMHHOTO MasTHHAKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUOIa KOJICOaHUI MOBEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TEepUOa KOJIEOAHUN MPYKUHHOTO MAsTHUKA OT
MAcCCHI Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TIepro/ia KoieOaHuii Tpy3a, MOIBEIMICHHOTO K HUTH,
OT MaccChl rpys3a.

6. ONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH MEpHOIa KOIeOaHUM MPY>KUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOAHOTO MaICHHUS.

Pa3nen 10. DiaekTpoMarHuTHOE MoJie U 3JeKTPOMATHUTHBIE BOJTHBI.

DIJIEKTPOMATHUTHOE MOJIE. DJIEKTPOMAarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUT-
HbIX BOJIH. [IIkasa 3neKTpOMarHUTHBIX BOJH. MCMOIB30BaHUE AIEKTPOMArHUTHBIX BOJIH
JUISI COTOBOM CBSI3H.

DIIEKTpOMarHuTHas npupojia ceera. CKkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpauuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimel.

1. M3ydyeHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tenedo-

Ha.

Pa3znea 11. CBeToBBIE sIBJIEHMSI.

JlyueBasg mogenb cBeta. Mcrounwku cBera. [IpsiMonmHEHOE pacrpoCTpaHECHUE
ceeta. 3armenust Connua u JIynsl. Otpaxkenue ceera. [nockoe 3epkano. 3akoH oTpaxe-
HUSI CBETA.

[Ipenomnenue cBeta. 3aKOH MpeaoMIIeHUs cBeTa. [1oJIHOe BHYTpEHHEE OTPaKEHHE
cBerta. Mcnoib30BaHKe NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xon mydeii B nuH3ze. OnTudeckas cuctema Qoroamnmapara, MUKPOCKONA U
Teyeckomna. ['a3 kak onrudeckas cucremMa. bin3opykocTs U JadbHO30PKOCTb.

Paznoxenue 6emnoro ceera B criektp. OnbiTel HetoToHA. CriosKeHHE CTIEKTPATbHBIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.

[IpssmonMHEHOE paclpoOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue nzoOpaxeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue csera.

OnTuyecKkuii CBETOBO/I.

Xop mydyei B coouparomie JuH3e.

XoH JIydeu B pacCEUBAOIIEH JIMH3E.
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8. Ilomyuenune n300paskeHU C TOMOUIBIO JIUH3.

9. Ilpunuun geiicTBus Goroanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Moensb riasa.

11. PaznoxeHnue 0e10ro cBeTa B CIEKTP.

12. [Tomydyenue 6enoro cBeTa MpH CIOKEHUHU CBETAa PA3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnemoBanue 3aBUCMMOCTH yIJia OTPAXKEHUS CBETOBOIO JIy4a OT yTJjia MaJICHHUS.

2. M3yuenune xapakTepuCTUK N300paKCHHSI PEMETA B INTOCKOM 3EpKaIe.

3. HccienoBanne 3aBUCUMOCTH YTIJIa IPEJIOMIIEHUSI CBETOBOTO JIyda OT yrJja Mnaje-
HHS HA TPAHULIE «BO3ITYX—CTEKIIO».
[Tonyyenue nzo0paxeHUI ¢ TOMOIIBIO COOUPAOIIEH JTHH3BI.
Omnpenenenue GOKYCHOTO paCCTOSHUS U ONTHYECKOM CUIIbI cOOMparoeil JTuH-
3BL.
OMNBITHI 1O Pa3I0KEHUIO 0EJIOTO CBETA B CIIEKTP.
OnbITHI IO BOCHPUATHIO I[BETA MIPEAMETOB MPU WX HAOJIIOICHUN Yepe3 1BETOBBIE
(bUIBTPHI.

Pa3nen 12. KBanToBble siBJICHUSI.

Omnewitel Pe3epdopna v mnanerapHas mojaenb aroma. Mogenb aroma bopa. Ucmyc-

KaHWE U MOTJIOIIEHUE cBeTa aTOMOM. KBaHTHI. JInHeyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTta- u ramma-usnydeHuss. CTpoeHUE aTOMHOTO sipa.

Hyknonunas monens aromuoro siapa. M3oronsl. PannoaktuBHbeie npeBpamienus. [lepuon
MOJIypacIiajia aTOMHBIX SAEDP.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO0 U MAaCCOBOTO UMCEI. DHEPrus

CBSI3U aTOMHBIX sifiep. CBsi3b Macchl U dHepruu. Peakiuu cuHte3a u aenenus siaep. Uc-
TOYHHUKHU 3Heprun CoJiHIa U 3BE3.

MBEI.

SnepHas sHepreruka. JleMCTBUS PaguOaKTUBHBIX M3JIYUYCHUN Ha JKUBBIE OpraHU3-

Hemoncmpayuu.

1. CnexTpbl U3Ty4YEHHUS U TOTJIOUICHHMS.

2. CrnekTpbl pa3IuyHbIX Ta30B.

3. ChekTp BoJIOpoJa.

4. HabmroneHnue TpekoB B kamepe BumbcoHa.

5. Pabota cuérunka MOHU3UPYIOMIMX U3TYyYEHUH.

6. Perucrtpanus uznyyeHus OpupOAHBIX MUHEPAJIOB U MIPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaOGmropeHue CIIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY ITyTH (110
dororpadusam).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTENBbHO-00001IAKOIIMIA MOYJIb.

[ToBTOpUTENBEHO--00001AIOMIMKA MOJYJIb TpPEAHA3HAYEH [JIsl CUCTEMATHU3aluu U

O606IH€HI/I$I NpeaAMCTHOIO COACPKAHHUA W OIIbITa ACATCIBbHOCTH, HpI/IO6pCTéHHOFO IIpH



M3YYEHUU BCETO Kypca (U3MKH, a TaKXKe JUIsl TIOJTOTOBKM K OCHOBHOMY TOCY/IapCTBEH-
HOMY 9K3aMeHy 1o (puzuke 1151 00ydaromuxcs, BHIOPABIINX ATOT yUeOHBIN MpeaMer.
[Ipy m3ydeHHH NTaHHOTO MOXYJS PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI J€si-
TETLHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBACTCSA TOCTIKCHHE MPEIMETHBIX U METa-
MIPEAMETHBIX TNIAHUPYEMBIX PE3yJIbTaTOB O0y4eHHs, (DOPMHUPYETCS €CTECTBEHHOHAYYHAS
rPaMOTHOCTB. OCBOEHHUE HAYYHBIX METOJOB MCCIEAOBAHUS SIBIICHUM NPUPOJBI U TEXHU-
KU, OBJIQJICHUE YMEHUSMU OOBSICHATH (PU3UYECKHUE SIBJICHUS, MPUMEHSS MOJyYEeHHbIE
3HaHUs, pElIaTh 3a/1a41, B TOM YHCIIE KAUECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBHO JESITEIPHOCTHBIN XapaKTeP JAHHOTO Pa3/iesia peaanu3yeTcs 3a CUET
TOT0, YTO OOyYarOIIKECs BHIMOJHSIOT 3aaHus1, B KOTOPBIX UM MPEIIaracTcs:
Ha OCHOBE TOJIYYEHHBIX 3HAHUM pacCllO3HABaTh U HAYYHO OOBSACHATH (HU3NUECKUE
SABJIEHUS B OKPYKAIOIIEN TPUPOJIE U TOBCETHEBHOM KU3HMU;
UCIIOJIb30BaTh HAYYHbIE METOIbI UCCIICOBAHUS (PU3UYECKUX SBICHHM, B TOM YHUCIIE
JUIS1 IPOBEPKHU TUTIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSICHSTh HAy4YHBIE OCHOBBI HauOOJIe€€ BaXKHBIX JOCTUXKEHUI COBPEMEHHBIX TEXHOJIO-
Ui, HaIpUMEp, NMPAKTUYECKOTO MCIIOJb30BAHUS PA3JIMYHBIX MCTOYHMKOB JHEPIUU HA
OCHOBE 3aKOHAa MPEBPALCHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTUH.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMUBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUS

N3yuenue Gpu3uku Ha ypoBHE OCHOBHOTO 0OIIIEro 0Opa3oBaHUs HAMPABJICHO HA JI0-
CTH)KCHHE JTMIHOCTHBIX, METAPEIMETHBIX M TPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTa-
TOB.

B pesynbrare uzydeHus: GuU3MKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Y
oOyuarorerocst 0yayT cOpMUPOBAHBI CIEAYIOIINE TUIYHOCTHBIE PE3YJIbTAThI B YaCTH:

e 1) marpmoTHYECKOr0 BOCIIUTAHMA:

e — MPOSIBJICHWE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (hr3H-
YECKOU HAyKU;

e —IIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM POCCUNCKUX yUEHBIX--(DU3UKOB,;

e 2) rpaKIaHCKOT0 M JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e — TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYK/ICHUH OOIIECTBEHHO 3HAYUMBIX M 3TH-
YECKUX MPOOJIEM, CBS3aHHBIX C TIPAKTHYCSCKUM IMPUMEHEHHEM JOCTHIKCHHI (DU3HKY;

e — OCO3HAHHME BAXKHOCTH MOPAJIbHO--3THYCCKUX MMPUHITAIIOB B ICITCILHOCTH YIEHOTO;

e 3)3CTeTMYeCKOro BOCIIMTAHHUS:

e — BOCTIPUATHE ICTETUICCKUX Ka4eCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO MTOCTPO-
CHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) ICHHOCTH HAYYHOI'0 TO3HAHMS:

e — OCO3HaHHWE IEHHOCTH (PU3NYCCKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS
MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAKHEHIIICH COCTABIISIONIEH KyIbTYpPHI;

e — pa3BUTHE HAYYHOU JIFOOO3HATEIHHOCTH, HHTEPECA K UCCIIEIOBATEIBCKON e TEIb-
HOCTH;

e 5) hopmMupoBaHusi KyJbTYPhI 310POBbSI H IMOIHOHAILHOTO 0J1arOMOTyYHs:



— OCO3HaHHWE LIEHHOCTU 0€30MacHOro odpasa *U3HU B COBPEMEHHOM TEXHOJIOTHYE-
CKOM MHp€, BaXKHOCTH MpaBuUil 0€30MACHOI0 MOBEAEHUSI Ha TPAHCIIOPTE, HA JOPOTaXx,
C DJIEKTPUYECKHUM U TEIJIOBBIM 00OPYI0BAHUEM B IOMALTHUX YCIOBUSIX;

e — cOpMUPOBAHHOCTh HaBbIKa pedIEKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOI0 K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYAOBOIr0 BOCIIMTAHHUSI:

e — AKTHBHOE YYacCTHE B PEIICHUU MPAKTHYECKUX 3a1ad (B paMKax cemMbHu, 00pa3oBa-
TEJIbHOW OpraHU3alMH, rOPOJa, Kpas) TEXHOJIOIMYECKOW M COIMATIbHOW HalpaBlICH-
HOCTH, TPEOYIOIIHUX B TOM YKCIE U (PU3NUECKUX 3HAHMIA;

e — MHTEPEC K MPAKTUIECKOMY U3YUCHHIO MPOQPECCHIA, CBA3AHHBIX C PUUKOIL;

o 7)3IKOJOrMY€CKOro BOCTIMTAHMA:

e — OpUEHTalUs Ha NpPUMEHEHUE (PU3MUECKUX 3HAHUHM I pelIeHus 3a/1ay B 00JacTH
OKpPYXKaroLel cpeipl, MNIAHUPOBAHUS MTOCTYIIKOB M OLEHKH MX BO3MOJKHBIX MOCIEN-
CTBUU JIJISI OKPYKAIOIIEH CPEBI;

e — OCO3HaHME rI00aJIbHOrO XapakTepa dKOJOTHYECKUX TPOOJIEM U TyTEeH UX pelIeHHUS;

o 8) aganTanum K N3MEHSIOIIMMCS YCJIOBUSIM COUATBLHON M MPHPOTHOM CPe/IbI:

e — NIOTPEOHOCTh BO B3aMMOJIECUCTBHM NPHU BBINOJHEHUU HCCIEAOBAHUI U MPOEKTOB
($u3nYeCcKOil HalIPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JAPYTUX;

e — IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePE3 MPAKTHUECKYIO JEATEIbHOCTb;

e —NIOTPEOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM 4HCIie POPMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SBJICHUSX;

e — OCO3HaHHE Ne(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00JacTu Gu-
3UKHU;

e — IUTAHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3NUECKUX 3HAHUI,

e — CTpEMJICHUE aHAIM3UPOBATh U BBISIBISITH B3AUMOCBSI3U MTPUPOIbI, OOIIECTBA U IKO-
HOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3MUYECKUX 3HAHMI;

e — OLIEHKA CBOMX JCHCTBUH C YUETOM BIMSHUS HA OKPYKAIOLIYIO CPENY, BO3SMOKHBIX

r7100aJIbHBIX ITOCIEICTBHM.

METANPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHMs porpaMMel 1o (pu3nMke Ha yYpOBHE OCHOBHOTO 0011ero 00-
pazoBaHusi y oOyuaromierocsi OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIUE [TO3HABATENIbHBIEC YHUBEPCAIbHbIC YUeOHbIE NEHCTBUS, KOMMYHUKATUBHbIC
YHHUBEpCaJbHbIC yueOHbIE IEUCTBUSA, PETYIATUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1EHCTBUS.

Ilo3HaBaTeqbHBbIC YHHBEPCAIbHBIC YUeOHbIE NeHCTBUA

Ba3oBble Jijornyeckue aeiicTBHA:
* BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKH O0BEKTOB (SIBJICHUH);
e YCTAaHABJIMBATH CYIIECTBEHHBIA MPU3HAK KIACCHU(pUKALMU, OCHOBAHUA AJsi 0000-
IIEHUS ¥ CPABHEHUS;



¢ BBISIBJISITh 3aKOHOMEPHOCTH WM MPOTHBOPEUYHUSI B pacCMaTpUBAEMBbIX (haKTax, JaH-
HBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBIICHUSIM;

e BBISIBJISITH TPUYUHHO--CJIEJICTBEHHbBIE CBSI3U MPU M3YYEHUU (DU3UUYECKUX SBJICHUN U
MPOLIECCOB, JENaTh BBIBOABI C UCIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX yMO3a-
KITFOYEHHH, BBIABUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEIUYHH;

¢ CAMOCTOATEIBHO BBIOUPATH CIOCO0 pelieHus yueOHo! (pu3ndeckoi 3aaaun (cpaB-
HEHUE HECKOJIbKMX BapUaHTOB PEIICHUs, BEIOOP HamOoJiee MOAXOSIIEro ¢ YUYETOM ca-
MOCTOSTENILHO BBIICICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBarebcKue J1eicTBUS:

e HCIOJb30BATh BOMPOCHI KaK UCCIIEI0OBATEIHCKUIM HHCTPYMEHT MIO3HAHMUS;

e TMPOBOJUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IIJIaHY OMBIT, HECIOXKHBIA (hr3nye-
CKHI SKCTIEPUMEHT, HEOOJIbIIIOE HCClieJOBaHNE (DU3UUECKOTO SIBJICHUS;

e OIICHMBATh HAa MPUMEHUMOCTH U JOCTOBEPHOCTh HHPOPMAIIHIO, TOTYICHHYIO B XOJI€
WCCIICTOBAHMSI WJTH DKCTICPUMEHTA;

e CaMOCTOSITENBHO (OPMYTUPOBATH 000OIIIEHHUS 1 BHIBOABI TIO Pe3yJbTaTaM MPOBEAEH-
HOT'O HaOJIIO/IEHUs, OIIbITA, UCCIIEIOBAHMS;

e TPOTHO3HPOBATH BO3MOXKHOE AabHEHIIIEE Pa3BUTHE (PU3NIECKUX MIPOIECCOB, a TAKXKE
BBIJIBUTATh NPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmei:

e TPHUMEHSATHh PA3TUYHBIE METOJbI, MHCTPYMEHTH M 3alpOChl MPU TMOUCKE U 0TOOpe
MH(POpPMAIIMHU WK JAHHBIX C YYETOM MPENIOKEHHON yueOHO! (pr3nuecKoi 3a1auu;

e AHANMM3UPOBATH, CHCTEMATHU3UPOBATh W WHTEPIPETHPOBATH HHPOPMAIUIO pPA3INY-
HBIX BUIOB U ()OPM TIPEICTABICHHUS;

e CaMOCTOSITEJILHO BBIOMPATh ONTUMAIIbHYIO (OpMYy TIpencTaBlieHUs HHGOPMAIMH U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIOXHBIMU CXEMaMH, JuarpaMMaMi, UHON
rpaduKoi U UX KOMOMHAIIUSIMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1elCTBUA:

e B X0/€ OOCYXJeHUsI yueOHOTO MaTepualia, pe3yJbTaToB JabopaTOpHBIX paboT u
MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOl TeMBbl M BBICKA3bIBATh
UJIeH, HAlleJICHHBIC Ha PeIIeHHE 3aJa4yd M MOJJep>KaHue OJIaroKenaTebHOCTH 00-
HICHUS;

e COIOCTaBJISITh CBOM CYXACHHS C CYKICHUSIMHU JIPYT'HX YYaCTHUKOB Juajnora, ooHa-
PYXKUBATh Pa3InYUe U CXOJCTBO MO3UIUH;

e BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMChMEHHBIX TEKCTaX;

e TYyOJIMYHO MPEACTABIATH PE3YJbTATHl BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIe-
PUMEHTA, UCCIIEIOBAaHNUs, TPOEKTA);

e TMOHMMATH U UCHOJH30BaTh MPEUMYIECTBA KOMAaHAHON M MHIUBUAYaIbHOU PabOTHI
MIPY PEIIeHNH KOHKPETHON (hM3UUECKOM MPOOIEMBI;

e TMPUHUMATH 1I€JIM COBMECTHOM IEATEIBHOCTH, OPTaHU30BBIBAThH ACHCTBUA MO €€ J0-
CTH)KEHHIO: PaCTpeleNsITh POk, 00CYKIaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

e BBINOJHATH CBOIO YacTh pabOThI, JOCTUTAsl KAU€CTBEHHOTO pe3ysbTara MO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl;



OLICHMBATh KayeCTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CaMOCTOS-
TEJIBHO C(POPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHLle YHUBEpPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

CaMoopraHnsaunﬂ:

BBISIBIISATH MPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYalMsIX, TPEOYIOIIMX ISl pellie-
HUsl GU3MUECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3NUYHBIX MOJXO0JaX MPHUHATHUS pElIeHUN (MHIUBUIYAIBHOE,
NPUHATUE PEIICHUS B TPYIIe, IPUHATHE PEeIICHUN TPYIIIO);

CaMOCTOSATEIILHO COCTAaBJISTh AJITOPUTM pEIICHUsS (HU3UUECKON 3amadd WM TIaHa
HCCIIEIOBaHMS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, ap-
T'YMEHTUPOBATH Ipe/jlaracMble BApUAHTHI PEIICHUN;

JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpO.HB, AMOIMOHAJIBHBIA HHTEJJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYAaIlMX U IPEJIarath IjlaH €€ N3MEHEHHS,

OOBSICHATH MPUYMUHBI TOCTUKEHUS (HEJOCTUKEHUS) PE3YJIbTAaTOB JEATEIBHOCTH, Aa-
BaTh OLEHKY PUOOPETEHHOMY ONBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTD (B TOM YHUCIIE€ B XOJ BBIIIOJHEHUS (PU3HMUECKO-
ro MCCIIEJ0OBAaHUs WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIHCTB, U3MEHUBILUXCS
CUTyallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTh ce0d Ha MECTO JAPYTOro 4ejJoBEKa B XOJI€ Clopa WM JAUCKYCCHMU Ha Hay4-
HYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE MPABO Ha OLIMOKY NPU pelIeHUH (PU3NUECKUX 3a7a4d WK B yTBEp-
KIEHUAX HAa HAYYHBIE TEMBI M TAKOE K€E IIPaBO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHmy oOyueHuss B 7 KJjacce NpeIMETHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

WCIIOJIB30BATh TOHATHS: (U3HUYECKUE M XUMUYECKHUE SBJICHUS, HAOIIOJACHUE, JDKCIIe-
PUMEHT, MOJIeJIb, TUIOTE3a, SUHUIIBI (PU3MYECKUX BEIMYHMH, aTOM, MOJIEKYya, arpe-
raTHbIE COCTOSIHUS BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE), MEXaHUUECKOE JIBU-
XKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJUHEUHOE), TPACKTOpHUs, PaBHOICH-
CTBytoIIas cuia, nedopmarus (ynpyras, IacTudeckas), HEBeCOMOCTbh, COOOIIIArOIITH-
ecs CoCybl;

pasznuyath sBieHus (quddy3us, TEMI0BOE ABMKEHUE YaCTHUIl BEUIECTBA, paBHOMEP-
HOE JIBI)KEHUE, HEPABHOMEPHOE JBUKEHUE, UHEPIUS, B3AUMOICHCTBUE TEJI, pABHOBE-
cue TBEPABIX TEN C 3aKPEIUVIEHHOM OChKO BpalleHUs, Nepefada JaBJICHUS TBEPABIMU
TeJIaMu, KUJKOCTSIMU U ra3aMmu, arMoc(epHoe JaBieHUE, TUIaBaHUE Tel, MpeBpalle-
HUSI MEXaHUYECKON PHEPryuu) MO OMUCAHUIO MX XapAKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;



pacro3HaBaTh MPOSIBICHNE M3YUYCHHBIX (PU3MUECKHUX SBICHUI B OKpPY)KAIOIIEM MHPE,
B TOM 4HCJIe (U3NYECKHUE SBJICHUS B MPUPOIE: NIPUMEPHI JABHKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B KUBOW U HE)KMBOW IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJAE U TEX-
HUKE, BIUSAHUE aTMOC(HEpPHOro JaBJICHUS HA KUBOW OpraHMU3M, IJIaBaHHE PbIO, phIya-
I'M B TEJI€ YEJOBEKA, IPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B y4E€OHYIO, BbIJE-
JSITh CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHHUIA,

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TEJl U (PU3NUYECKUE SIBJICHUS, UCIIOJIB3YS (PU3HUECKUE
BEJIMUYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CUJIa TSHKECTH, BEC Tela, CHJIa TPEHUs, AaBieHUE (TBEp-
JOTO TeMa, KUJIKOCTH, Ta3a), BHITAIKUBAIOUIAs CHJIa, MEXaHHMYecKas padoTa, MOII-
HOCTb, IIJIEYO CHJIbI, MOMEHT CHJIbI, KO3()PUIMEHT MOIE3HOTO NEUCTBUS MEXAHU3MOB,
KWHETUYECKasi U MOTEHUUAJIbHAs 3HEPIUsi), MPU ONUCAHUM IPABHIBHO TPAKTOBATH
(u3nYeCKuil CMBICT UCHOJB3YEMBIX BEJIMYMH, UX 00O3HAUEHUS U €IUHUIBI (hr3nue-
CKHUX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUYECKYIO BEITUUUHY
C IpyTMMH BEJIMYMHAMU, CTPOUTH IpaMKU M3YyYEHHBIX 3aBUCUMOCTEN (PU3MUYECKHX
BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS M MPOLECCHI, UCIOB3Ys Ipa-
BUJIA CIIOXKEHMsI cuil (BAOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3axkon Ap-
XUMeza, IPaBUIIO paBHOBECH pbryara (0J10Ka), «30J0TO€ MPABUII0» MEXAHHUKH, 3aKOH
COXpaHEHUs MEXaHUYECKON 3HEpPIruM, MpPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHCII€ U B KOH-
TEKCT€ CUTyalUl INPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NMPUYUHHO-
-CJICJICTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX LIAroB ¢ OMOPOM Ha
1-2 u3yyeHHBIX CBOWCTBA (PU3UYECKHUX SIBJICHUN, (PU3UUYECKUX 3aKOHA WJIM 3aKOHO-
MEPHOCTH;

pemats pacuéTHble 3aauu B 1—2 AelCcTBUS, UCIOB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bI-
Barolue (U3NYECKUE BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBUS 3aJlayM 3alUChIBATH
KpaTKO€ YyCJIOBUE, MOJCTABIATh (PU3MUECKUE BEIMYMHBI B (POPMYJbI U MPOBOAMTH
pacy€Thl, HAXOUTh CIPABOYHBIC JAHHbIC, HEOOXOJUMBIE JJI PELIeHUs 3aa4, OLECHU-
BaTh PEATMCTUYHOCTD MOJyYEHHON (PU3NUECKON BEJTUYMHBI,

pacro3HaBaTh MpoOJIEMbl, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIH (PU3HUUECKUX METO-
JIOB, B OIIMCAHUU UCCJEI0BAHUS BBIICISATh MPOBEPSEMOE IPEANoNoKeHue (TUnoTesy),
pasnuyaTh U MHTEPIPETUPOBATH MOITYUYEHHBIN pe3ysbTaT, HAXOAUTh OLIMOKU B XOJ€
OTIBITA, IETIATh BBIBOJIBI IO €T0O PE3YJIbTATAM;

IPOBOJUTD OTBITHI 110 HAOIIOACHUIO (PU3UUYECKUX SBJICHUHN UM (PU3HMUECKUX CBOMCTB
Tes: GOpMyYIMPOBATH MPOBEPsieMbIE MPEAIONIOKEHNs, COOUpaTh YCTAaHOBKY U3 Mpea-
JIO’KEHHOT'O 000PY/I0BaHUs, 3alUCHIBATh X0/ ONBbITa U (POPMYIMPOBATH BHIBOJIbI;
BBITNOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAcChl Tejla, 00bEMa, CUJIIbI U
TEMIEPATypbl C UCIOJB30BAHUEM AHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHusi IPUOOPOB € YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
IPOBOJNUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BETUUYMHBI OT IPYTrOu C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUXKYIIETO-



Cs Tela OT BPEMEHHM JIBU)KEHUS TEJIA, CUJIbI TPEHUS CKOJIBKEHHs OT BEca Tena, Kaye-
cTBa 00pabOTKM MOBEPXHOCTEW TEJI U HE3aBUCUMOCTHU CHJIBI TPEHHUS OT IUIOIIAU CO-
IPUKOCHOBEHUS TEN, CUJIbl YIPYTOCTH OT YAJIMHEHUS MNPYKHUHBI, BBITAJKUBAOLIEH
CWJIBI OT 00BEMA MOTPYKEHHOW YaCTH Tela U OT TUIOTHOCTH KUIKOCTH, €€ He3aBUCH-
MOCTH OT IUIOTHOCTH Tela, OT IIIyOUHBI, HA KOTOPYIO OTPY>KEHO TEJI0, YCIOBHM Iia-
BaHMsI TE€JI, YCIOBHM paBHOBECHs pblyara U OJOKOB), y4acTBOBATh B IJIAHUPOBAHHUH
y4eOHOTO HCCIEOBaHusl, COOMpPAaTh YCTAaHOBKY M BBINOJIHATh W3MEPEHUS, CIIETYs
PEAJIOKEHHOMY TIaHy, PUKCUPOBATH PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTU (HU3H-
YeCKUX BEJIMYUH B BUC MPEIIOKEHHBIX TAOIUI] U TpaUKOB, AeNaTh BHIBOJBI O pe-
3yJIbTaTaM MCCIEN0BAHUS;

MPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEJIMUYMH (IJIOTHOCTh BEIIECTBA KU/ -
KOCTH Y TBEPAOTrO TeEJa, CUJIAa TPEHUS CKOJIBXKEHUS, JaBJICHUE BO3/1yXa, BHITAIKUBAIO-
11ast cujia, IeUCTBYIONIAs HA MOTPYKEHHOE B )KUJIKOCTh TEJI0, KO3 (PUIIUEHT MOJIE3HO-
ro ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYys MPEAJIOKEHHOW MHCTPYKIMH: MPU BbI-
MOJIHEHUHM U3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHMCIIATH 3HA-
YEHUE MUCKOMOM BEIIMYNHBI;

COOJII0/IaTh TIPaBUJIa TEXHUKHU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pya0-
BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMO-
METp, AMHAMOMETP, COOOUIAIOIIUECS COCYIbl, OapOMETp, pblyar, MOABUKHBIN U HEMO-
JBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

XapaKTepu30BaTh NPUHLMIBI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM HA UX ONMUCAHHUS (B TOM UYMCIIC: HOAIIUITHUKHA, YCTPOMCTBO BOJIO-
MIPOBOAA, TUAPABINYECKAN NIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeo-
METp), UCTIOJIb3YsI 3HAHUSI O CBOMCTBaxX (PU3NYECKUX SIBJICHUN U HEOOXOAuMbIe (U3H-
YECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALIMIO O MPUMEPAX) MPAKTUUECKOTO UCIIOJb-
30BaHus (PU3MUECKUX 3HAHUUN B MOBCEIHEBHOM JKM3HM JUIsl oOecrieueHus: 0e30macHo-
CTH TIpHU OOpalieHuy ¢ IpruOopamMu U TEXHUUYECKUMU YCTPOHUCTBAMHU, COXPaHEHHUS 3710~
POBBS U COOJIIOJIEHNS HOPM 3KOJIOTMUECKOTO MOBEICHUSI B OKpYKAlOLIEH cpelie;
OCYILECTBISATh OTOOP MCTOYHUKOB HMH(pOpMannu B MIHTepHETE B COOTBETCTBUM C 3a-
JAHHBIM ITOMCKOBBIM 3aIlpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUU U IIYTEM CPAaBHEHHUS
Pa3IMYHBIX UCTOYHHKOB BBIACNIATH WH(GOPMAIUIO, KOTOpasl SBISETCS MPOTHBOPEUH-
BOM WJIM MOXET ObITh HEAOCTOBEPHO;

MCIOJIb30BaTh MPH BHIMIOJIHEHUH YUYE€OHBIX 3a/IaHU Hay4HO--TIOMYJISIPHYIO JIUTEpaTy-
py (GU3MYECKOTo coAep KaHus, CHpaBOYHBbIE MaTepHaibl, pecypchl cetu MHTepHer,
BJa/eTh MpUEMaMHM KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHOpMaLMM U3
OJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHbIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMaIUU (HU3NUECKOTO COAECPKAHUs, B TOM UKCIIe MyOJIUYHO eNaTh
KpaTKue COOOIEHHUsI O pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUM, MpU
STOM I'PaMOTHO MCHOJIb30BaTh U3yUEHHBIN MOHATHHHBIN amnmapaT Kypca (U3MKH, CO-
IIPOBOKAATh BBICTYIUIEHUE NIPE3CHTALUEN;



e TIPU BBIMOJHEHUHU YICOHBIX MPOCKTOB U MCCICIOBAHUN PACTIPEICISITh 00sI3aHHOCTH B
IPYIIE B COOTBETCTBUHU C MTOCTABJICHHBIMU 33/1a4aMH, CIEAUTH 3@ BBINOJHEHUEM I1J1a-
Ha JICMCTBUH, a/JIeKBaTHO OLICHMBATh COOCTBEHHBIA BKJIaJ B JIEATEIbHOCTH TPYMIIbI,
BBICTpaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHiy 0o0yuyeHuss B 8 Kjacce npeIMETHbIE PE3yJIbTaThl HAa 0a30BOM YpPOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIM:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHUE aTo-
MOB U MOJIEKYJI, arpEraTHhIE COCTOSHUS BEUIECTBA, KPUCTAIIMYECKHE U aMopd-
HbIE TeJIa, HACBIIIEHHBI 1 HEHACBILIEHHBIN Map, BIAXKHOCTh BO3/1yXa, TEMIIepa-
Typa, BHYTPEHHSSI 3HEPrus, TEIUIOBOM JIBUraTesb, 3JEMEHTApPHBIA AJIEKTpHYE-
CKUH 3apsll, IEKTPUUYECKOE I0JI€, MPOBOJHUKUA U JUIIEKTPUKH, TTOCTOSHHBIN
AJIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3nnyath SBJICHUS (TEIUIOBOE PacIIMpeHHE W CKaTue, TeIvionepenaya, TErio-
BO€ paBHOBECHE, CMauMBaHUE, KANMWUISPHBIC SIBJICHUS, MCIApEHUE, KOHIEHCa-
1Y, MUIaBJIEHHWE, KpHUCTAIM3auus (OTBEpIEBAaHME), KUIIEHUE, TeIUionepenaya
(TerIonpOBOJHOCTh, KOHBEKIUS, M3JIyUy€HHUE), AJIEKTpU3alus TeJl, B3auMOJei-
CTBHUE 3apsAJ0B, JEHCTBUS IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO-
JEUCTBHE MarHUTOB, JEHCTBUE MAarHUTHOTO IOJsI HA IPOBOJHUK C TOKOM, 3JIEK-
TPOMArHWTHAs UHAYKIMS) 110 ONMHUCAHHUIO UX XapAaKTEPHBIX CBOWCTB U HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MNPOSBICHUE H3YyYEHHBIX (DU3MUECKUX SIBJICHUN B OKPYKaIOLIEM
MHUpE, B TOM YuCIIe (PU3NUECKHE SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
Y KanWUISpHbIE ABJICHUS B IPUPOJIE, KPUCTAIUIBI B IPpUpPOJIE, n3nyuenue ColHua,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa30BaHHUE POCHI, TYMaHa, UHES, CHE-
ra, 3JEKTpUUYECKUE SABJICHUS B aTMOC(epe, MEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMiH, Ipeid MOoI0COB, pOJIb MATHUTHOTO MOJIS ISl )KU3HU HA
3emJie, NOJISIPHOE CUSIHUE, NIPU STOM MEPEBOANTH MPAKTUYECKYIO 3a/1ady B yueo-
HYI0, BBIJIEJISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHN) (PUBHUECKUX SBJICHUN;
OMKCHIBATh W3YUYEHHBIE CBOWCTBA TEJ U (PU3UUECKUE SIBJICHUS, UCIOIB3YS PU3H-
YeCKUE BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS HHEPrusi, KOJUYECTBO TEIUIOTHI,
yaenbHas TEeIIOEMKOCTh BEIEeCTBA, YJENIbHas TEIJIOTa IUIaBJICHUS, YJEJbHas
TEIUIOTa MapooOpa3OBaHus, yJENbHAsl TEIUIOTAa CrOpaHus TOIIMBA, Ko3(hduum-
€HT TOJIE3HOr0 JEHCTBUS TEIJIOBOM MAIMHBI, OTHOCUTENIbHASI BJIAXKHOCTh BO3-
nyxa, dJEKTPUYECKUN 3apsizl, cujia TOKA, JIEKTPUYECKOE HAIpsHKEHUE, COIpo-
TUBJICHHE NPOBOJHUKA, YJEIbHOE COMpPOTUBJIICHHE BeELIeCTBa, pabOTa M MOII-
HOCTb 3JICKTPUUYECKOTO TOKa), MPHU ONMUCAHUM NMPABUJIIBHO TPAKTOBAaTh (pu3mue-
CKMI CMBICJI UCHOJIb3yEMbIX BEJIIMYMH, 0003HAUYCHHS U €AUHUIIBI (PU3HUUYECKUX
BEJIMYMH, HAXOAUTH (hOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIMUUHY C
APYTUMH BEIMYMHAMH, CTPOUTH TpaQHUKU HM3YyYEHHBIX 3aBUCHUMOCTEH Qu3nue-
CKUX BEJINYHH;

XapaKTepU30BaTh CBOICTBA TeN, (PU3NUYECKUE SBICHUS U MPOLECCHI, UCTIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO--KNHETUYECKOW TEOPUM CTPOEHUS Bellle-
CTBAa, IPUHIIUI CYIEPIIO3ULIMH MOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpa-



HEHUs 3apsAna, 3akoH OMa jJid ydacTka 1enu, 3akoH J[xoyns—JleHna, 3akoH co-
XpaHEHUs! SHEPTUM, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3a-
IIUCBIBATh €I0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3NYECKUE MPOIIECCH U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYyallMi NIPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATH MPUYUH-
HO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JOTMYECKUX IIAroB ¢
onopoi Ha 1-2 WM3ydeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUMN, (PU3MUECKUX 3aKO-
HOB WJIH 3aKOHOMEPHOCTE;

pemath pacu€THble 3afaud B 2—3 NEWUCTBUA, UCIONB3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBatOINIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3a/a4yd 3a-
IMCBHIBAaTh KPAaTKOE YCJIOBHE, BBIABIIATh HEJOCTATOK JAHHBIX Ul pELICHUS 3aja-
4K, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelIeHUs, TIPOBOAUTD
pacuéThl U CpaBHUBATH MOJIyYEHHOE 3HaYeHHE (PU3NUYECKON BEJIMUUHBI C U3BECT-
HBIMU JIAHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIHM (PUINYECKUX
METOJIOB, UCIOJIb3Ysl ONMCAHUE UCCIEA0BAHMS, BBIICISTH IIPOBEPSIEMOE IIPENTIO-
JIO’)KEHHE, OLICHMBATh IPABUJIBHOCTH IOPSAKA MPOBEIACHUS HCCICAOBAaHUSA, JIE-
JIaTh BBIBOJBL;

MPOBOJIUTH ONBITHl MO HAOIIOACHUIO (DU3NYECKUX SIBICHUNA WU (PU3NUECKUX
CBOMCTB TeJ (KanWJUISIPHBIE SIBJICHUSA, 3aBUCMMOCThH JABJIEHUS BO3/yXa OT €ro
00bEMa, TeMIiepaTypbl, CKOPOCTHU MPOIECCa OCTHIBAHMS U HArpeBaHUs MPU U3ITY-
YeHHUH OT LIBETAa M3JTydarolie (Iorionaolei) moBepXHOCTH, CKOPOCTh UcHape-
HUS BOJABI OT TEMIIEPATYpPhl )KUJIKOCTH U IUIOLIAAN €€ MOBEPXHOCTH, JIEKTpU3a-
1Y TEJ U B3aUMOJICHCTBUE IEKTPUUECKUX 3apsAI0B, B3aUMOACHCTBUE MOCTOSH-
HbIX MarHMTOB, BU3yaJlH3allisd MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB, JEH-
CTBHS MAarHUTHOI'O NOJI HAa NPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,
CBOMCTBA 3JIEKTPOJBUTATENS TOCTOSSHHOTO TOKA): (hOpMYIMpPOBATh MPOBEPSIEMbIe
IPENOJIOKEHHUs, COOMPATh YCTAHOBKY M3 MPEIJI0AKEHHOIO 000pyI0BaHUs, OMU-
CBIBaTh XOJ OIbITa U POPMYJIUPOBATH BEIBOABL;

BBITIOJIHATD MPSIMbIE U3MEPEHUS TEMIEPaTypbl, OTHOCUTEIBHON BIAKHOCTH BO3-
Ayxa, CUJbl TOKA, HANpPSHKEHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX NPUOOPOB U
JaTYNKOB (PU3MUECKUX BEJIUYUH, CPAaBHUBAThH PE3YJIbTaThl U3MEPEHUM ¢ yuETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH;

IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJAHOW (PU3NYECKON BETUYHUHBI OT APY-
roi C UCIMOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH COMPOTUBIICHUS MPO-
BOJHHMKA OT €ro JUIMHBI, IJIOMAAY IOIEPEYHOrO0 CEYEHUSI U YAEIBHOIO COMpOo-
TUBJICHUSI BEIECTBA MPOBOJHUKA, CHJIbI TOKA, MAYLIETO 4Y€pe3 IMPOBOJHUK, OT
HanpsHDKEHUs] Ha MPOBOJIHUKE, MCCIEIOBAHUE MOCIEI0BATENBLHOTO U Mapaiesb-
HOTO COEIMHEHUH MPOBOAHMKOB): IJIAHUPOBATh UCCIIEOBAHUE, cOOMpaTh ycTa-
HOBKY M BBIMIOJIHATH U3MEPEHUS, CIeAysl MPEIIOKEHHOMY MIaHy, (PUKCUPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOIUI[ U IpadUKoB, AeNaTh BbI-
BOJIbI [10 pE3yJIbTaTaM HUCCIIEA0BAHMS;



MPOBOANTH KOCBEHHbIE M3MEpPEHHUs (DU3MUECKUX BEIMUYUH (yAeNbHas TEIUIOEM-
KOCTb BEILECTBA, COINPOTUBIICHNE MPOBOJIHUKA, pad0Ta U MOIIHOCTh 3JIEKTpHUYE-
CKOTO TOKa): IUIAHMPOBAThb M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTa-
HOBKY, CJIeays NPeUI0KEHHON HHCTPYKIIUH, U BBIYUCISATH 3HAUCHUE BEIHMUNHBI,
co0IoaTh MpaBmiia TEXHUKHU O€30MacCHOCTH TpH paboTe ¢ 1abopaToOpHBIM 000-
PYZOBaHUEM;

XapaKTepU30BaTh MPHUHLMIIBI AEHCTBHUSI U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOI Ha UX ONMUCAHU (B TOM YHUCIIE: CUCTEMA OTOILJIEHHSI IOMOB,
TUTPOMETp, TapoBasi TypOUHa, aMIIepMETp, BOIBTMETP, CUETUHUK ICKTPHUUECKOM
SHEPTHUH, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTEIbHBIE AIIEKTPONPUOOPHI
(mpuMepsbl), ANEKTPUUYECKUE MPEAOXPAHUTENHN, DJIEKTPOMArHUT, JIEKTPOJIBUIa-
TEJIb OCTOSTHHOTO TOKa), UCMOJb3Yysl 3HAHUSI O CBOMCTBAX (PM3NYECKUX SIBJICHUM
1 HEOOXO0AUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W U3MEPUTEIBbHBIE MPUOOPHI
M0 CXeMaM U CXEMAaTUYHBIM PUCYHKaM (PKUIKOCTHBIN TEPMOMETp, TEPMOC, TICH-
XpOMETp, TUTPOMETp, JBHUraTelb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOI, peo-
CTaT), COCTaBJISITh CXEMbI JIEKTPUUECKUX LIETIEH C MOCIEA0BATEIbHBIM U Mapa-
JICIbHBIM COE€MHEHUEM DJIEMEHTOB, pa3fiuvasi YCIOBHbIE 0003HAUYCHUS DJIEMEH-
TOB JJIEKTPUUYECKUX LIENIEH;

MPUBOAUTH IPUMEPHI (HAXOIUTh MH(POPMALIMIO O IPUMEPaX) MPAKTHUYECKOTO UC-
[OJIb30BaHUsl (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOM MXU3HU ISl 0OECTIeUCHHUS
06e30macHOCTH TIpH OOpalleHuu ¢ TPUOOpaMu U TEXHUYECKMMHU YCTPOMCTBAMHU,
COXpaHEHHUs 3J0POBbSI M COOJIOACHHUS HOPM OKOJOTMYECKOTO MOBEACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBIIATH MOUCK MHPOpManuu pusndeckoro coaepxkanus B IHTepHeTe, Ha
OCHOBE MMEIOIMXCS 3HAHUN U MyTEM CPaBHEHUS TOTIOJHUTENbHBIX HCTOYHHUKOB
BBIIETIATh MHPOPMAIMIO, KOTOpas SIBISETCSI MPOTUBOPEUYUBOM MIIM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPH BBITTOJIHEHUU YUY€OHBIX 3a/JaHUN HAYYHO--TIOMYJIAPHYIO JIUTE-
paTypy pU3NYECKOTO COAEp KaHMsI, CIIPaBOYHbIE MaTepHalibl, pecypchl cetu MH-
TEpHET, BJIaJeTh NpUEMaMU KOHCIEKTHUPOBAaHUS TEKCTa, NMpeoOpa3oBaHUs HH-
dbopmanyu U3 0JTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co371aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 000011ast
MHPOPMAITUIO M3 HECKOJbKUX HMCTOYHHUKOB (DU3MUECKOTO COJICp)KAHUS, B TOM
qrclie MyOINYHO MPEACTABIATh PE3YIbTaThl MPOCKTHON MM UCCIIEI0BATENbCKON
JESITeIbHOCTH, TIPYU 3TOM I'PaMOTHO MCIOJIb30BaTh U3yUEHHBIM MOHSITUHMHBIN ar-
napar Kypca (pu3nKu, CONpoBOXK/IaTh BRICTYINICHUE MPE3CHTALIUEH;

IPU BBITIOJHEHUH Y4eOHBIX MPOEKTOB M UCCIICIOBAHMNA (PH3NIECKUX MPOIIECCOB
pacnpenenaTb 00s13aHHOCTU B IPYIIIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3a]a-
YaMH, CJIEIUTh 3a BBIIOJHEHUEM IIJIaHA JEHCTBUI U KOPPEKTUPOBAThH €T0, aJeK-
BaTHO OLIGHUBATh COOCTBEHHBIM BKJAJA B JIEATEIBHOCTH TPYMIbI, BHICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, MPOSIBISII TOTOBHOCTH pa3peliarb KOH-
(IUKTHIL.



K konmy oOyduenus B 9 kjacce mpeIMETHBIC PE3yJbTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOITUXCS YMECHHIA:

UCIIOJIb30BaTh MOHATHS: CHCTEMa OTCU€Ta, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIFHOCTh MEXaHWYECKOTO IBIDKEHUA, nedopmarus (ynpyras, MiacTH-
4yeckas), TPEHUE, LIECHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh M NEPErpy3-
KM, LIEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEJIO, LEHTP TSHKECTU TBEPAOTO Tena,
paBHOBecHE, MEXaHUYECKUE KOJeOaHUsI M BOJIHBI, 3BYK, UH(PPa3BYyK U yIbTpa-
3BYK, JIEKTPOMATrHUTHBIE BOJIHBI, IITKAJIa AJIEKTPOMATHUTHBIX BOJIH, CBET, OJIU30-
PYKOCTh ¥ JAITHHO30PKOCTh, CIIEKTPHI MCITYyCKAHUS M TIOTJIOMCHUS, ab(da-, 6era-
Y raMMa-U3J1y4eHHUs], U30TOIbI, siACpHAs SHEPTETHUKA;

pasznuyaTh SIBJCHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBUMKE-
HUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWXEHHE, CBOOOJHOE MajJeHHE TeT,
PAaBHOMEPHOE ABUKEHHE [0 OKPYXKHOCTH, B3aMMOJICHCTBUE TEJI, PEAKTHBHOE
NBIDKCHHUE, KoJeOaTelbHOEe ABMKEHHE (3aTyXarollue U BBIHYXKICHHbIE KoJieOa-
HUSI), PE30HAHC, BOJIHOBOE JBHKCHHUE, OTPaXKEHUE 3BYKa, MPSMOJMHEHHOE pac-
POCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTpaKke-
HUE CBETa, pa3JIoKEHUE OEI0ro CBeTa B CIEKTP U CII0KEHHUE CIIEKTPAIbHbIX I[BE-
TOB, IUCIIEPCUSI CBETA, €CTECTBCHHAsI PAIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEH -
YaTOTO CHEKTPA U3TYyUYECHHS) [0 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHO-
B€ OIBITOB, JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NYECKUX SBICHUN B OKPYXKAIOIIEM
mupe (B TOM unciie Gu3nuecKue sIBJICHUS B MPUPOJIC: IPUIUBLI U OTIIMBHI, JIBU-
xeHue tiaHeT CoJHEYHON CHUCTEeMbl, PEaKTUBHOE JBM)KCHUE KUBBIX OPTraHU3-
MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHYECKUE BOJIHBI,
I[yHaMH, 9XO0, I[BETa TeJ, ONTUYECKUE SBJICHUS B MPUPOE, OMOIIOTHYECKOE JeH-
CTBHME BHJIMMOIO, YJIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOTO H3JIy4YEHUH, ecTe-
CTBEHHBIN PaIMOAKTUBHBIN (POH, KOCMUYECKUE JTYUYH, PAIUOAKTUBHOE U3TyUCHUE
MIPUPOHBIX MUHEPAJIOB, ACHCTBUE PAMOAKTUBHBIX U3TyUYCHUN HAa OPraHu3M ye-
JIOBEKA), IPU ITOM TEPEBOJUTH MPAKTUYECKYIO 3a/lauy B Y4eOHYIO, BBIICIISThH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKK) (PU3NYECKUX SBICHUN;

OTMUCHIBATh W3YyUYEHHBIC CBOMCTBA TeN U (PU3WUECKHUE SIBJICHUSI, UCTIONB3YS (Pu3u-
YECKUE BEJIUYUHBI (CPEHSASI U MTHOBEHHAs! CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JNBW)KEHUU, YCKOPEHUE, NEPEMEIIECHUE, MyTh, YIIIOBasi CKOPOCTh, CUJa TPEHHUS,
CuJia yNpyTroCTH, CUJia TAKECTH, YCKOPEHHE CBOOOHOTO MaJieHus, BEC Tea, M-
MyJIbC TeJla, UMITYJIbC CHJIBI, MEXaHUYeCKasl padoTa U MOIIHOCTh, MOTCHIINAIb-
Has SHEPrus Tena, MOAHSATOrO HaJl OBEPXHOCTHIO 3€MJIU, MOTCHIIMAIbHAS YHEP-
TUSl CKATOW MPYKUHBI, KHHETUYECKAsl SHEPTHs, MOJHAsI MEXaHUYecKasi SHEPTHsl,
MEePUOJT U YacTOTa KOoJeOaHUid, JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETAa, MOKAa3aTellb MPEJIOMJIEHUSI CPEeJibl), IPU OMUCAHUU TPaBUIBHO
TPaKTOBaTh (PU3MUYECKHI CMBICI MCIOJb3YEMbIX BEIUYMH, 0003HAUEHUS U €1U-
HUIBI (PU3WYECKUX BEIMYHMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (hu-
3WYECKYI0 BEIMYUHY C JAPYTHUMH BEIMYUHAMU, CTPOUTH rpaduKu N3YUEHHBIX 3a-
BUCHMOCTEH (PU3NIECKUX BEIUYHH;



XapaKTEepHU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBJICHUS W MPOIECCHI, UCIIONB3YS
3aKOH COXPaHEHUS! PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUIT CyepIio-
3UIIMM CUJI, IPUHIIMI OTHOCUTEIbHOCTH ['anmumiesi, 3akoHbl HbroTOHA, 3aKOH CO-
XPaHECHHs UMITYJIhCa, 3aKOHBI OTPAKEHUS M MPEIOMIICHHUS CBETa, 3aKOHBI COXpa-
HEHUS 3apsSJ0BOTO U MACCOBOTO YHCEN TMPH SJIEPHBIX PEAKIUSAX, TIPU ITOM Ja-
BaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3aMHCHIBATh €T0 MaTEMaTHYECKOE
BBIPA)KEHUE;

OOBSACHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUIMHHO--
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE M3 2—3 JIOTUYECKUX IIAroB C OMOPOi
Ha 2—3 M3Yy4YEHHBIX CBOWMCTBA (DU3UUYECKUX SIBICHUM, GU3HMUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEI;

pemaTh pacy€THbIC 3a/1a4 (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUM), UC-
MOJTB3YsI 3aKOHBI M (POPMYIIBI, CBS3bIBAIONINE (PU3UMUECKHIE BETUIMHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3aJa4d 3alMCBhIBaTh KPaTKOE YCIOBUE, BBHISBISATH HEIOCTAFO-
M€ WM U30BITOYHBIE JTAHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMbBIC
JUTSL pelieHus], MPOBOAUTH PACYEThl U OLICHUBATh PEATUCTUYHOCTH MOTYyYEHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTH MPH MOMOIIH (PH3NIECKUX
METO/IOB, UCIIOJIb3YSI OTIMCAaHUE UCCIIEAOBAHUS, BBIJCISTEH MMPOBEPSIEMOE TIPEIIIO-
JIO’)KCHHE, OIICHUBATh MPABUILHOCTH TOPSAKA MPOBEACHUS HCCICIOBAHUS, JIC-
JIaTh BBIBOJIBI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJCHUHN U OTBITOB;
IIPOBOJUTEH OMBITHI TIO HAOMIOMCHUIO (U3UYECKUX SIBICHUN WM (U3HUECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa Hpr0TOHA, 3aKOHA COXpaHECHUS DPHEPTHUH,
3aBUCUMOCTH TIeproa KoieOaHWid TPYKUHHOTO MasTHHKAa OT MacChl Tpy3a H
KECTKOCTHU MPYKUHBI M HE3aBUCUMOCTh OT aMIUIUTY/IbI MaJIbIX KOJIeOaHUH, Mpsi-
MOJIMHEWHOE paclpoCcTpaHEeHUEe CBETA, pa3jioKeHrue 0eIoro CBeTa B CIIEKTp, U3Y-
YeHUE CBOMCTB M300pa)kKEHUS B IUIOCKOM 3€pKajieé M CBOWCTB H300paKeHUS
npeaMeTa B coOuparoliei JuH3e, HaOJIIoAeHUE CIUIONIHBIX U JIMHEHYaThIX CIIEK-
TPOB U3IYUCHHS): CAMOCTOSITEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HA0O-
pa o0opyaoBaHUs, ONMUCHIBATH XOJ OMbBITA M €Tr0 Pe3yJbTaThl, (HOPMYIUPOBATH
BBIBO/IBI,

IIPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX M3MEPCHHM, OMPEACsis Cpe-
Hee 3HauYeHuEe u3MepsieMod BelUuuHbl ((OKYCHOE pacCTOsSIHUE COoOuparomieit
JIMH3BI), 000CHOBBIBATH BHIOOP crioco0a n3mMepeHus (U3MEepUTEILHOTO Mpudopa);
MPOBOJIUTH UCCJICOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEITUYMH C WCIIOIh30Ba-
HUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTbH ITyTH OT BPEMEHH MPU PABHOYCKOPEH-
HOM JBIDKEHHUU 0€3 HauaJbHOW CKOPOCTH, IIEpHoIa KojaeOaHnii MaTeMaTHIeCKO-
ro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTHU yTja OTPaXEHUsI CBETa OT yrIJia ma-
JICHUS W yTJja MPEIOMIICHUS OT YIJia aJeHus): INIAHUPOBAaTh UCCIEAOBaHHE, Ca-
MOCTOSITEJIBHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI TIOJyUYEHHOHN 3a-
BUCHUMOCTU (PU3MUYECKHUX BEJIIMYWH B BUJE TAONHIl U Tpa(HUKOB, AEIaTh BHIBOJBI
0 pe3yibTaTaM HCCIIeIOBAHUS;



MPOBOANTH KOCBEHHBIE M3MEpPEHUsI (PU3NUECKUX BETUYHMH (CPEAHSSI CKOPOCTh U
YCKOpEHUE Teja MPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOIHOIO Ia-
J€HUs], )KECTKOCTh MPY>KUHBI, KOA(D(PUIUEHT TPEHUS CKOJIBKEHUS, MEXaHUUECKast
paboTa ¥ MOIIHOCTH, YacCTOTa M MEPHOJ KOJeOAHWH MAaTEMaTHYECKOTOo H Ipy-
KUHHOTO MasiTHUKOB, ONTHYECKas CHUjia COOMpAroeil JMH3bI, PaJHMOaKTUBHBIHI
¢$oH): TUIaHUPOBATH M3MEPEHMsI, COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBINOJIHATh U3MEPEHUS, CIELysl IPENTIOKEHHOW UHCTPYKIUH, BBIUNCIIATH 3HAUE-
HHUE BEJIMYMHBI U aHAJIU3UPOBATH IMOJIYYEHHBIE PE3yNbTaThl C YUYETOM 3a/1aHHOM
IIOIPEIIHOCTH H3MEPEHN;

co0MIoaTh MpaBHiia TEXHUKHU O€30MacHOCTH TpH paboTe ¢ 1abopaToOpHBIM 000-
PYJIOBaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKM M3YyUEHHBIX (DU3MUECKUX MOJIENEH: MaTepuab-
Hasi TOYKa, aOCOJIIOTHO TBEPJOE TEJO, TOUECUHBIH MCTOUYHUK CBETA, Jy4, TOHKAs
JIMH32, IJIaHETapHAsi MOJIENb ATOMA, HyKJIOHHAsI MOJIEIb ATOMHOTO S1pa;
XapaKTEepHU30BaTh MPUHLHUIBI JEUCTBHUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX ONMUCAHUs (B TOM YHCIIE: CHUAOMETP, JATYUKH IOJIO-
KEHUsI, pACCTOSIHUS U YCKOPEHUs], paKkeTa, 3X0JIOT, OUKH, MEpUCKOM, (poToarra-
paT, ONTUYECKUE CBETOBOJIbI, CIEKTPOCKOIN, JO3UMETp, kamepa Buibcona), uc-
MOJIb3Ysl 3HAHUS O CBOMCTBAaxX (PM3MYECKUX SBJICHHM M HEOOXOOUMBbIE (pU3Hye-
CKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMaTHUYHbIE PHUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOIMUECKUX MPOLECCOB MPH pe-
IIEHUH Y4eOHO--TIPAKTUUYECKUX 3a/lad, ONTHUYECKHE CXEMbI AJIsi IMOCTPOCHMS
M300paKeHUM B TIJIOCKOM 3€pKajie U COOUparoIieit JTMH3E,

MPUBOAUTH PUMEPHI (HAXOIUTh MH(POPMALIMIO O IPUMEpaxX) MPAKTUUYECKOTO UC-
[OJIb30BaHUsl (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOM XU3HU ISl 0OecreyeHUs
0e30macHOCTH TIpU OOpalleHuu ¢ MPUOOpaMu U TEXHUUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUs 3J0pPOBbsI M COOJIOACHHUS HOPM HKOJIOTMYECKOTO MOBEACHHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJIATh MOUCK HMH(OpManuu (usmdyeckoro coaepxanusi B MHTepHere,
CaMOCTOSITENILHO (POPMYIIUPYS MOMCKOBBIN 3allpOC, HAXOAUTD ITyTH OIMPEIEICHUS
JOCTOBEPHOCTH MOJYyYEeHHOW MH(pOpPMAlM HAa OCHOBE HMMEIOLIMXCS 3HAHUU U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIOJIb30BAaTh MPHU BBHINOJHEHUN YUEOHBIX 3aJaHUI HayYHO--TIOMYJISPHYIO JIUTE-
paTtypy (pusuyeckoro cojepkaHusi, ClipaBOYHbIE MaTEpHalibl, pecypchl cetu MH-
TEpHET, BJIaJeTh NpUEMaMU KOHCIEKTHUPOBAaHUS TEKCTa, MPEoOpa3oBaHUs HH-
(opMaruu 13 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIEC MUCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(DOP-
MalH U3 HECKOJbKHUX UCTOYHUKOB (PU3NUECKOTO COAECpKAHUSL, IyOINYHO MpE -
CTaBJIATh PE3YyJbTaThl IPOEKTHON MJIM HCCIEA0BATEIBCKON NEATEIBHOCTH, MPU
ATOM TPaMOTHO MCIOJIB30BAaTh W3yYCHHBIM INMOHATHWHBIA armapar u3y4aeMoro
paznena GU3MKU U CONMPOBOXKJIATh BBICTYIUICHUE IMPE3EHTAIMe ¢ y4€ToM 0co-
OCHHOCTEH ayAUTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo yacoB -
Ne HaumeHoBaHue pa3iesioB M TeM NPoO- DUICKTPOHHLIE (LH(PPO
Koutpoabunie | IlpakTuyeckne | BbIe) 00pasoBaTejbHbIE
n/n rpaMMbl Bceero
padoThbI padoThI pecypchl
Pa3nen 1. ®u3uka u e€ poJib B MO3HAHHH OKPY:KAIOIIEro MIUpa
bubnuoreka [IOK
1.1 ) - 2
FISHIEA 7 HAYRa O HPHPOAC https://m.eds00.ru/7f416194
bubnuoreka [JOK
1.2 ) 2 1
HSHACCRHIC BETHAIHRT https://m.edso00.ru/7f416194
. bubmmoreka [JOK
13 Ectec 2 1
TECTBCHIHONAY IR METOA HOSHAHIA https://m.eds00.ru/7f416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHauajibHbIE CBeIEHNS 0 CTPOCHUH BellleCTBA
bu6nmmoteka [IOK
2.1 CrtpoeHue Beriect 1
P Hectsa https://m.edso0.ru/7f416194
29 JIBr>KeHrEe ¥ B3aMMO/ICCTBHUE YACTHUI BEllle- 9 1 bubmuorexa [JOK
' cTBa https://m.edso0.ru/7f416194
bu6mmoteka IIOK
2.3 ArperaTHble COCTO eIecTBa 2
TPEratHet OV BEMIECTD https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHMe U B3aMMO/IelCTBHE Te
bu6nunoreka [IOK
3.1 MexaHudeckoe JTBUKEHUE 3
A https://m.edsoo.ru/7f416194
3.2 Wuepuwmsi, Macca, TUIOTHOCTb 4 1 bubmorexa HOK

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK

33 Cruna. Buner cin 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubanoreka [IOK
' TEeIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
4.2 JlaBreHue KuKocTh > https://m.eds00.ru/7f416194
bubmuoreka [IOK
43 ATmochepHOe JaaCHHe 6 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HHUX TeJIO https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3nes 5. PaGora m MomHOCTH. JHEprus
bu6mmoteka [IOK
>1 Pabora u motsocTs 3 ! https://m.eds00.ru/7f416194
bu6nmotexa [IOK
52 Hpocthie MeXaHH3MEI S ! https://m.eds00.ru/7f416194
bu6nmmoteka [IOK
. M 4 1
>3 CXARHTCCKad SHEPTHA https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KJIACC

HaumeHoBaHuUe pa3aesioB U TeM NMpo-

KoanuecTBo yacoB

duekTpoHHbIe (LMpO-

Ne n/m KOHTpOJIbHLIe HpaKanecxne Bble) oﬁpasosaTeanble
rpaMmbl Bcero
padoThI padoThI pecypcsl
Pasznea 1. TenjioBbIe ABJICHUA
. bubmmoreka [IOK
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bubnnorexa [JOK
12 Terunosbre mpoueccEl 2l 1 ° https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3zjnen 2. DaekTpuyecKkue 1 MAarHUTHBIE SIBJIEHHS
DneKkTpruyecKue 3apsabl. 3apsHKEHHBIE Tella bubmmoreka [IOK
2.1 7 1
U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmotexka IIOK
. i i 1 7
2.2 [TocTOSIHHBIN AIIEKTPUUYECKHI TOK 20 https://m.edsoo.ru/7f4181ce
bu6mmotexka I1IOK
. 1 1.
23 MarHuTHEIC SBICHHS 6 ° https://m.edsoo.ru/7f4181ce
bu6nmoteka [IOK
24 DIEKTPOMATHHTHAS HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KounvecTBO 9acoB JJyieKTpOHHBIe (LU(pO-
HanmeHoBaHMe pa3iesioB U TeM IMPoO-
Ne n/m KOHTpOJIbHLIe HpaKanecxne Bble) oﬁpasosaTeanble
rpaMmbl Bcero
padoThI padoThI pecypcsl
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHU4eCKOe IBHIKCHHUE U CITOCOOBI €ro 10 1 bubmuoreka [IOK
' OITMCaHUs https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
13 3 10 3
AKOHEI COXparemA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3zpen 2. Mexannueckue KoJ1e0aHUSA U BOJHBI
bu6mmotexka IIOK
2.1 M 0 7 3
CXAHHHCCIIE KOTCOAMIA https://m.edsoo.ru/7f41a4a6
bu6mmotexka I1IOK
2.2 MexaHUYeCcKHe BO .3 8 1 3
RAHMACCRHC BOJHBL JByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. D1eKTPOMATHUTHOE M0JIe U YJIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTpOMarHuTHOE MOJI€ U 3JIEKTpoMar- 5 5 bubmuoreka [JOK
' HUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Paznen 4. CBeToBbIe IBJICHUSI
b K
4.1 3aKOHBI pacCIIPOCTPAHEHNUS CBETA 6 2 nomorexa LO

https://m.edsoo.ru/7f41a4a6
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bu6mmoteka IIOK
4.2 JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznen 5. KBantoBble ABJIeHUA
bubnnorexa [JOK
51 Hcnyckanue v noromeHe cBeTa arToMoM 4 1 httos://m.edsoo.ru/7fA1ada6
bubnuorexa [JOK
2 1
> CTpOCHHE ATOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
>3 AAnepibie peaxiuin ! 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Paznen 6. [ToBTOpUTE/ILHO-0000IAI0IIMIT MOYJ/Ib
6.1 IToBTOpenue 1 06001IEHNE COAECPIKAHUS 9 9 bu6mmoteka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27
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YYEBHO-METOJIUYECKOE OBECITEYEHME OBPA3OBATEJIBHO-
'O MPOLECCA
OBSI3ATEJLHBIE YUEBHBIE MATEPUAJIBI TSI VUEHUKA

» ®usuka, 7 kinacc/ [lepoimkun A.B., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHO-
cThi0 «/[IPODA»; AkinonepHoe odiectBo «M3aaTenscTBo «IIpocBemienuey

» Gusuka, 8 knacc/ [lepeimkun A.B., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEH-
HOCTBHIO «[IPODAY; AxuimonepHoe obiectBo «M3aaTenscTBo «IIpocBerienne»

» dusuka, 9 knacc/ [eppimkua A.B., I'ytauk E.M., O01iecTBo ¢ orpaHuYeHHOM
OoTBETCTBEHHOCTHIO «JIPODAY»; AxuronepHoe ob1mectBo «M3aarenscTtBo «IIpo-

CBCIICHUC)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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