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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢gusuke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs COCTAaBIIEHA HA OCHOBE MOJIOKEHUHN U TpeOOBaHMIA
K pe3yJibTaTaM OCBOEHHSI Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHOM mporpammbl, npeacrabieHHbix B @I'OC 000, a
Takke ¢ yd€roM enepanbHO paboyeil mporpamMmbl BocnuTaHus W KoHUeENUuU MpenojaBaHus y4yeOHOro mpeaMmera
«Dusukay.

Copepxanne mporpaMmMbl 1O (U3MKE HAMpaBIeHO Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH
oOy4aromuxcsi ¥ OpraHu3aluio U3ydyeHus (GU3UKU Ha JAESITeNbHOCTHOM OcHOBE. B mporpamme mo (u3MKe YYUTHIBAIOTCS
BO3MOXXKHOCTH ydeOHOro mpenmera B peanmuzanuu TpeboBanuit PI'OC OOO K I1UIaHUPYEMBIM JIMYHOCTHBIM H
MeTanpeIMETHBIM pe3yibTaTaM OOyUeHUs, a TAaKKE MEKIIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

[Iporpamma mo (u3MKe yCTaHABJIMBAET paclpejieiieHue y4eOHOro Marepualia mo rojaM oOydeHus (Io Kiaccam),
MpeaiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh U3YUEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COJIEPKaHUS
U Y4€TE BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIUXCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEJIbIO OKa3aHUS METOJIMYECKOW IMOMOIIM YYHUTENI0 B CO3JaHUU pabouei
MPOrpamMMBbI 10 y4eOHOMY MPEAMETY.

®u3nka SBISETCS CUCTEMOOOPA3YIONIMM JJii €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBbKY (pu3nyeckue
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHHM, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U (HU3UUECKOM reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHO-HAyUYHYIO0 KapTHUHY MHUpa, MPENOCTaBisieT Haubosiee ssiCHble 00pa3lbl NPUMEHEHUSI HAYYHOI'O
MeTO/1a IO3HAHMSI, TO €CTh CII0C00A MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna U3 rnaBHBIX 33434 (PU3MYECKOro 0Opa3oBaHUs B CTPYKType 00IIero oOpa3oBaHUs COCTOMT B (DOPMUPOBAHHU
€CTECTBEHHO-HAYYHON rpaMOTHOCTH U MHTEpEca K HayKe y 00y4aroluxcsl.

N3yyenne ¢u3ukun Ha 0a30BOM ypOBHE MpeArojaraeT OBJaJeHUE CICAYIOUIUMH  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;
e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNS;
e HHTEPIPETUPOBATH JAHHBIE U UCIIOIB30BATh HAYUHbIE JOKA3aTEIbCTBA JIsl MOTYUYEHUS BHIBOJOB.

enu uzyuyeHus (U3MKA Ha YPOBHE OCHOBHOTrO 00Iero oobpa3zoBaHusi ompezeneHbl B KoHienuuu npenogaBaHus
yaueOHoro mpeamera «®dusuka» B oOpa3zoBaTenbHBIX OpraHu3anusx Poccuiickoit Deneparuu, pean3yIOMNUX OCHOBHBIC



o01ieo0pa3oBareyibHbIe MPOTPaMMbI, yTBepkAEHHON pemenuem Kosternn MuHuctepcTBa mpocBenieHuss Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [1K-4BH).
Hean uzyuyenuss pusukm:
e IPUOOpPETEHHE HWHTEpEeca U CTPEMJICHUS OOydYalolUXCd K HaydYHOMY M3YYEHHUIO TMPUPOJbI, Ppa3BUTHE UX
MHTEJIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTABICHUM O HAyYHOM METOJIe¢ MO3HAaHMS M (OPMHUPOBAHUE HCCIEIOBATEIBCKOTO OTHOILIEHUS K
OKPYXKAIOIUM SIBJIICHUSIM;
e GOpMUPOBAHKE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ybTaTa U3yUECHUS] OCHOB CTPOCHHS MaTepuu U (QyHIaMEHTAIbHBIX
3aKOHOB (PU3HKHU;
« hopMUpOBaHUE TTPEICTABICHUNA O PO (PU3UKH JJIs1 PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH;
e pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX chepax Oyayiien mpodeccuoHanbHOM NesTeIbHOCTH, CBA3aHHON C (PU3UKOMH,
MOATrOTOBKA K JIalibHEHIIIEMy O0y4YEHHUIO B 3TOM HAlpPaBJICHUHU.
JlocTrxeHrne ATUX 1ieJie mporpamMmbl 1mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIlEro oOpa3oBaHHUsl 00eCTeUMBACTCS
pelIeHUEM CIICIYIONINX 3a4a4:
e MPUOOPETEHNE 3HAHUIM O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX, DJIEKTPUUECKUX, MAarHUTHBIX
Y KBAaHTOBBIX SIBJICHUSAX;
e IPUOOPETEHNE YMEHUH OMUCKHIBATh U OOBICHATH (PU3UYECKUE SIBJICHUS C UCTIOJb30BAHUEM MOJYYCHHBIX 3HAHUT;
e OCBOCHUE METOJIOB PEIICHUS MPOCTEHIINX PacUETHBIX 3a/lau C UCMOIb30BaHUEM (PU3UYECKUX MOJENICH, TBOPUECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/adY;
epa3BUTHE YMEHHWI HAOMIONAaTh TPHUPOJHBIC SBJICHUS H  BBINOJHATH OIBITHI, JabopaTopHble pabOTHl U
AKCTIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPHUOOPOB;
e OCBOCHUE TPUEMOB PabOThl ¢ MHpOpMaIel (HU3NUECKOTO COJIepKaHUsl, BKIOUass HUHPOPMALMIO O COBPEMEHHBIX
JTOCTUKEHUSX (PU3UKHU, aHATIU3 U KPUTHYECKOE OLICHUBAHNE UH(POpMAITUH;
¢3HAaKOMCTBO CO cdepamMu TPoPECCHOHATLHON JIEATEILHOCTH, CBS3aHHBIMH C (U3UKOM, M COBPEMECHHBIMH
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHKEHUSIX (PU3NUECKON HAYKHU.

Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOTO 00Iero oOpa3zoBaHus OTBOAMUTCS 238 4vacos: B 7
kiacce — 68 gacoB (2 gaca B Heneno), B 8 kiacce — 68 yacoB (2 daca B Henento), B 9 kinacce — 102 gaca (3 yaca B HeeIO).



[Ipenmnaraemplii B mporpamMme 1o (QHU3UKE IMEpeYeHb JIAOOPATOPHBIX pabOT M OMBITOB HOCHT PEKOMEHIATeNbHBIN
XapakTep, YUUTeNb JeNaeT BbIOOp MpoBeneHus 1a0b0paTOPHBIX PadOT M OMBITOB € YYETOM MHAMBHIYAJIbHBIX OCOOCHHOCTEH
00y4aromuxcs, CUcKa SKCIePUMEHTANBHBIX 33IaHUM, MTpejiaraéMbIX B paMKaX OCHOBHOTO FOCY/AapCTBEHHOTO 3K3aMeHa o
¢busuke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®dusuka — HayKa o npupoje. ABieHus npupobl. OU3NUECKUE SBJICHUS: MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUUYECKUE,
MarHUTHbBIE, CBETOBBIC, 3BYKOBBIC.

duszndeckue BeauduHBL. M3Mmepenue Qusnueckux BenuuuH. Duszmdeckue mnpuoOophl. IlorpemHocTs U3MEpeHMI.
MexayHapoaHasi CHCTEMA €AMHHUIL.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIC HAYKU W3y4aloT Mpupoay. EcTecTBeHHO-HAy4YHBI METO/1 MO3HAHUS: HAOI0/ICHHE,
MMOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIABMIKEHHE TUIIOTE3, DKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHHE HAOII0JaeMOro
sBieHus. Onucanue GU3NIECKuX SBJICHUM C ITOMOIIBIO MOJICIICH.

Jlemoncmpayuu.

1. MexaHu4YecKue, TEIJI0BbIC, dJIEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSL.

2. ®duznueckue mpuOOPHI U MPOIeAYpa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U IU(GPOBLIM TPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

OrnpeneneHue 1EeHbBI JSICHUS Kbl U3MEPUTEIBLHOTO MTPHUOOopa.

N3mepenune paccTossHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

Ornpenenenre pa3MepoB MajbiX TEJ.

N3mepenue TemnepaTypbl IPU MOMOIIH KUJIKOCTHOTO TEPMOMETpPA U JaTUYMKA TeMIIEpaTyphI.

[IpoBenenne ucciaeaoBaHUs MO MPOBEPKE TMIIOTE3bl: JAIBHOCTh MOJIETA MIAPHUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
00JIbI1Ie, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHUH BelleCTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. ONbITHI, T0Ka3bIBAIOIINE JUCKPETHOE CTPOSHUE BEIIECTRA.

JIBr>keHre dyacTull BemiecTBa. CBsS3b CKOPOCTH JIBMKEHUS YAaCTHI[ C TEMIlepaTrypoil. BpoyHOBCkoe JBHKEHHUE,
muddysus. BzanmoenicTBre YacTUIl BEIIECTBA: MPUTHKCHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHUE Tra30B, KUIAKOCTEH M TBEPABIX (KPUCTAIMUECKHX) Tel. B3auMocBsizb
MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHMSIX U WX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTU
arperaTHbIX COCTOSIHUHN BOJIBI.

o vk wnN e



Jemoncmpayuu.

1. HaGmoneHnne OpOyHOBCKOTO TBUKECHHSL.

2. Habmonenue nuddysumn.

3. HaOmronenue siBneHuit, 0ObACHIIONIMXCS MPUTSKEHUEM WM OTTATKMBAHUEM YaCTHUIl BEIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM pAZIOB (C UcoNib30BaHUeM GoTorpaduii).

2. OnBITHI 110 HAOIIOJICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSKECHMUS.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe [BMXEeHUE. PaBHOMEpHOE U HepaBHOMepHoe aBuxkeHue. Ckopoctb. CpenHsisi CKOPOCTh HpH
HEPABHOMEPHOM JABWKECHUU. PacUér myTn U BpeMEHU JBUKECHUSL.

SIBnenue nHEepuMH. 3aKOH MHEpUUH. B3anmoaencTBre TeN KaK MPUYMHA U3MEHEHHS] CKOPOCTH JABMKEHHUs Ten. Macca
Kak Mepa UHEpTHOCTHU Teda. [ImoTHOCTh BeliecTBa. CBS3b INIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIllECTRA.

Cuna Kak XapakTepuCTHKa B3aumonencTBusa Tes. Cuiia ynpyroctd u 3akoH ['yka. M3mepeHue Ccuibl ¢ MOMOIIBIO
IUHaMOMeTpa. SIBiaeHue TAroTeHuss W cuia Tsbkectd. Cuila TsKecTH Ha Apyrux IuiaHetax. Bec tema. HeBecoMocTs.
CrioxeHne CHJI, HallpaBJICHHBIX IO OJHOU IpsAMor. PaBHoaencTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE
nokosi. TpeHue B MpUpoaEe U TEXHUKE.

Jlemoncmpayuu.
Habmronenne MexaHM4ecKoro JIBH)KCHHS Telia.
H3mepeHne CKOpOCTH MPSIMOJIMHEHHOTO JBH)KCHHUS.
HaOmnronenue siBieHUs1 THEPIUU.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEI.
. CnoxeHue cuJl, HalIpaBJICHHBIX IO OJTHOM MPSIMOM.
Jlabopamopnvie pabomel u onvimol.

1. OmpenelieHHe CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (ITapWKa B JKHJIKOCTH, MOJIEIH JICKTPHUYECKOTO aBTOMOOWIIS 1
TaK jajee).

1
2
3
4. HalGmoneHne n3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TEl.
5
6

2. OmnpeneneHue cpeaHel CKOPOCTH CKOIBKEHHS OpyCKa WM IIapUKa 10 HAKJIOHHOW MJIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPAOro Tela.



4.
5.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PAaCTKEHUS (AedopMallui) NPYy>KUHBI OT NPUIIOKEHHON CHUIIBI.
OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHMSI OT BECA TeJla U XapaKTepa CONPUKACAIOLIUXCS
ITIOBEPXHOCTEN.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KMIAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUYEHUA JaBieHus. J(aBieHue raza. 3aBUCUMOCTh JIaBJICHUS raza oT 00bEéma,
temnepatypsl. [lepenaua naBineHus: TBEPAbIMHU TEIAMHU, )KUAKOCTAMM U razaMu. 3akoH [lackans. [THeBMaTHUeCKUEe MaIIVHBI.
3aBUCUMOCTD JABJICHUS KUJIKOCTU OT TiyOuHbl. ['mapocratnueckuii mapagokc. CooOmaromuecs cocynbl. ['uapaBinueckue
MEXaHU3MBI.

Atmochepa 3emaum u armocdepHoe AaBieHue. [IpuunHBI CylIecTBOBaHUSI BO3AYIIHON 000704ky 3emin. OnbIT
Toppuuennu. U3mepenne atMmochepHOro JaBiaeHusl. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTo J1aBJICHUS.

JleficTBUE KMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX Tejo. BelTamkuBaromias (apxuMenoBa) cujia. 3akoH Apxumena.

[TImaBanue Ten. Bo3ayxoruiaBaHue.
Jemoncmpayuu.

N o U ke w N R

3aBUCUMOCThH JaBJICHUS ra3a OT TeMIEpaTyphl.

[lepemaya naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnuueckunii mpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCHUMOCTH BBITAJIKHUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U INIOTHOCTH YKUIKOCTH.

PaBeHCTBO BhITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue miaBaHus TEJ: IUIABAHUE WJIM TMOTPYKEHUE TE€JN B 3aBUCMMOCTH OT COOTHOIIEHHUS IUIOTHOCTEH Tena U
JKUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

2
3.
4

WccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00BhEMA MOTPY>KEHHON B KUJIKOCTh YaCTH TeEa.

Onpenenenne BoITATKUBAIOUIEH CUIIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIbL, IEMCTBYIOIIENW HA TEJIO B KUIKOCTH, OT MACCHI TeJa.

OMNBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00bEMaA
MOrPYKEHHOU B )KUIAKOCTh YAaCTH TEJIA U OT INIOTHOCTHU KUJIKOCTH.

BrisicHeHuEe ycnoBHi TIIIaBaHUA TeNA B dKUJIKOCTH.



Paznen 5. PaGoTa 1 MOIIHOCTDH. DHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmiio paBHOBecusi pblyara. IIpuMeHeHue mnpaBuiia
paBHOBecHUs pbluara K 0Joky. «3onoroe npaBuio» Mexanuku. KIIJ] mpocteix MexanuzMmoB. [IpocTbie MexaHU3MBbl B OBITY U
TEXHUKE.

Mexannueckass sHeprus. KuHernueckas WM mNoTeHUHMalIbHas »Heprus. [IpeBpalieHne OJHOTO BHAA MEXAHHYECKON
DHEPIruM B APYro. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOThI CHIIbI TPEHUS [IPU PABHOMEPHOM JIBMKEHUH TeJla IO TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBanue yClOBUM paBHOBECHS pblUara.

3. Usmepenue KII/I HaKITOHHOM IIJIOCKOCTH.

4. W3ydeHue 3aK0OHa COXPAaHECHUSI MEXAHUUYECKON SHEPTIHUH.

8 KIIACC

Paszpnes 6. TeruioBbie AiBJICHUA.

OCHOBHBIE TOJOXKEHUS MOJIEKYJSIPHO--KUHETHYECKON TEOpHHM CTPOEHHMs BellecTBa. Macca M pa3Mepbl aTOMOB H
MoJIeKyJI. ONBITHI, OATBEPKAAIOLIME OCHOBHBIE TIOJIOKEHHS MOJIEKYIISIPHO-KMHETUYECKOU TEOPHH.

Monenn TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucramueckue u amopgHble Tena.
OObsicHEHUE CBOMCTB Tra3oB, KUAKOCTEH M TBEPABIX TeJl HA OCHOBE MOJIOKEHUH MOJEKYJISIPHO--KUHETHYECKOW TEOpPHUH.
CmaumBaHKe U KalWUISIPHBIE SIBJICHUS. TemIOBOE pacllMpEHNE U CKATHE.

Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEILIOBOTO ABM)KEHHUSA 4dacTull. BHyTpenuss sHeprusi. CrnocoObl
M3MEHEHHUs BHYTPEHHEW BJHEpruu: Tervionepenaya M coBeplieHue padoTel. Buiel Temonepenauu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUEHHE.

KonuuectBo TemioTel. YaenbHas TEMIOEMKOCTh BelIeCcTBa. 1emIo0oOMEeH W TEeIJIOBOE paBHOBECHE. YPaBHEHHE
teroBoro OanaHca. IlnaBineHne ©  OTBepAEBaHUE KPUCTAUIMYECKUX BELIECTB. YJENbHAs TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcarus. Vcnapenwe. Kumenue. VYaenbHas Temnora mapooOpa3oBaHUs. 3aBUCHMOCTh
TEMIIEPATYPbI KUTIEHHUS OT aTMOC(HEPHOTO JaBICHHUS.



BnaxHocTts BO31yXa.
DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.
[Tpunuune!l padotel TemnoBbix aurareneil KIIJ[ termoBoro asuraresns. TernoBble IBUTaTeNd U 3alllUTa OKPYXKarolen
Cpensl.
3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIUJIOBBIX MPOIECCAX.
Jemoncmpayuu.
Hab6nronenue 6poyHOBCKOTO JIBHXKEHHUSI.
Habmronenune nuddysumn.
HaGnronenue siBneHuil cMaulBaHUs U KaMWJUISIPHBIX SIBJICHUM.
HabitoieHue TemnoBoro paciiupeHust Tell.
M3MmeHeHre AaBieHus ra3a Npyu U3MEHEHUN 00bEMA U HarpeBaHUU WITU OXJIAXKIACHUU.
[IpaBuna n3MepeHus TEMIIEPATYPHI.
Bune! Termonepenayn.
OxJtaxkieHue npyu COBEPIIEHUH padOTBhI.
Harpesanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
. CpaBHEHME TEIUIOEMKOCTEN PA3IIMYHBIX BEILIECTB.
. HaOmronenue kumneHus.
. Habnrogenue noctosiHCTBA TeMIIepaTyphl MPH MJIaBJICHUU.
13. Mogenu TemJIOBBIX ABUTaTEIICH.
Jlabopamopnwie pabomuel u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.
OnbITEI O BRIPAIIMBAHUIO KPUCTAJJIIOB IOBAPEHHOM COJIM WJIA caxapa.
OnbIThl IO HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTENH U TBEPABIX TEll.
Omnpenenenve AaBieHUs BO3yxa B OajuIOHE IITTPULIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCThD JIaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs HIIM OXJIaXKICHHUSL.
[IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JUJIMHBI CTOJIOMKA J>KUJIKOCTH B TEPMOMETPUYECKOW TpPYyOKe OT
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TEMIIEPATYPHI.
HaGnronenue n3MeHenusi BHyTpEHHEN SHEPTUU Tejla B pe3yJIbTaTe TeIUIonepeaadn U padoThl BHEIIHUX CHIL
HccnenoBanue siBIeHUs TEMIOOOMEHA MPU CMEIIUBAHUN XOJIOJHON U TOPSTUEi BOJIBI.
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9. OmpeneneHne KOJIUYECTBA TEIUIOThI, MOJYYEHHOIO BOJOW MpU TEIIOOOMEHE C HarpeThiM METaNINYECKUM
UUJIUHIPOM.

10. OnpenenieHre yaeabHON TEIIOEMKOCTH BEIIECTBRA.

11. MccnenoBanue npolecca UCHapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHHS.

Onektpuzanms Ten. J[Ba poja 3JeKTpUUeCKHX 3apsiaoB. BzauMmogeincTBue 3apskeHHBIX Tel. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXTY TEIaMu).

Onektpudeckoe mnosie. Hanpssk€HHOCTH anekTpudeckoro mosis. [IpuHIum cynepno3uiuy 3JIEKTPUYECKUX Toiel (Ha
Ka4yeCTBEHHOM YpPOBHE).

Hocurenn »snexkTpudeckux 3apsAmoB. OJIEMEHTAPHBIA JiekTpudeckuii 3apsin. Crpoenme aroma. [IpoBogHuKM
IURJICKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOrO 3apsija.

DIJIEKTPUYECKUM TOK. YCJIOBHSI CYIIECTBOBAHUS SICKTPUUECKOTO TOKa. VICTOYHMKM NOCTOSHHOTO TOKAa. JlehcTBUs
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUUECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckass 1enb. Cuna Toka. OnekTpuyeckoe HamnpspkeHue. CoNpoTHUBIEHUE MPOBOJHUKA. Y AEIBHOE
CONPOTHBJIEHUE BellecTBa. 3aKkoH OMa [iist ydactka nend. [locienoBarensHoe u mapamienbHOE COETMHEHUE TPOBOHUKOB.

Pabota u MoOWHOCTh 3yIeKTpHuUecKoro Toka. 3akoH Jxoyns—JleHma. OnexkTpuyeckue LHenud W MOTPeOUTENU
ANEKTpUUECKOM sHeprun B ObITy. KopoTkoe 3ambIkaHue.

[TocrosiHHbIE MarHUTHl. B3auMoelicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE mnoJjie. MarHuTHoe mosie 3eMJId U €ro
3Ha4YEeHUE I XKU3HU Ha 3emiie. OnbIT Jpcrena. MarHuTHOE MoJjie JIEKTPUYEcKoro Toka. [I[puMeHeHue 3J1eKTpOMarauToB B
TeXHUKE. J[eMCTBME MArHUTHOTO TOJsi HAa MPOBOJHHUK C TOKOM. JJEKTPOJBHUTATENb MOCTOSIHHOIO TOKa. Mcmosb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnwitel Dapages. SABnenue anexrpoMaruutTHo nHAyKIUU. [IpaBumno Jlenma. Dnexrporenepatop. CrocoObl MOTyUEeHUS
ANEKTPUUECKON SHEPTHH. DIEKTPOCTAHIINN HA BO3OOHOBIISIEMBIX UICTOUYHUKAX YHEPTHUHU.

Jemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa poaa »nEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apSKECHHBIX TEIL.

3. YCTpPOWCTBO U AEUCTBUE DIEKTPOCKOIA.

4. DIEKTpOCTaTHYECKAas UHIYKIIUS.



3aKOH COXpPAHEHUS DJICKTPUUECKUX 3aPsJI0B.

[IpOoBOAHUKY U JUAJIEKTPUKH.

MoennpoBaHre CUIOBBIX JINHUW 3JIEKTPUUECKOTO TOJIA.

M cTOYHUKM TOCTOSIHHOTO TOKA.

JIlencTBUS NEKTPUUYECKOTO TOKA.

10. DIEKTPUUYECKUN TOK B KUJIKOCTH.

11. 'a30BBIU pa3psia.

12. I3mepeHne cuibl TOKa aMIepMeTPOM.

13. MI3mepeHnne 351eKTpUIeCKOro HanpsHKEHUsI BOJIBTMETPOM.

14. Peoctat u MarasuH CONPOTUBJICHUM.

15. B3anmoieficTBue NOCTOSTHHBIX MarH1TOB.

16. MoaenupoBaHHEe HEBO3MOKHOCTH Pa3/ICICHUS MOJIKOCOB MarHUTaA.

17. MonenupoBaHrue MAarHUTHBIX TMOJIEH MOCTOSHHBIX MAarHUTOB.

18. OnmbIT OpcTena.

19. MarHuTHOE MoJIe TOKA. DJIEKTPOMArHuT.

20. JIeliCTBME MAarHUTHOIO TI0JIA HA POBOJHUK C TOKOM.

21. DIEKTPOABUTATENb TOCTOSHHOTO TOKA.

22. ccnenoBanue SBJICHUS AJIEKTPOMArHUTHON MHTYKIIUH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTb HaIIPaBJICHUS MHAYKIIMOHHOI'O TOKA OT YCIOBUM €r0 BOBHUKHOBEHHS.
25. DJIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnbITel O HAOIOACHUIO JICKTPU3ALNU TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.
HccnenoBanue aelcTBUS JIEKTPUUECKOTO OISl Ha MPOBOJAHUKH U JUAJICKTPUKH.
Co6opka 1 mpoBepka pabOTHI AIEKTPUICCKON LN ITOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHUe HAMPSIKEHHUS.

HccnenoBanune 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PEUCTOPA U HANIPSIKCHUS HA
pesucrope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTD JJIEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JJIMHBI, MUIOMAIN
NONEPEYHOr0 CEYEHUS U MaTeEpHAIIA.

IIpoBepka npaBuia CI0KEHUS HAIPSHKEHUM IPH ITOCIE0BATEIbHOM COCIMHEHUH IBYX PE3UCTOPOB.

IIpoBepka npaBuia A CUIIBI TOKA MPU MAPAJUIEIIbHOM COEIMHEHUN PE3UCTOPOB.

Omnpenenenre pabOThI TEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

Ornpenenenrne MOITHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPSHKEHUS HA HEW.

Onpenenenne KII/I HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IMIOCTOSSHHBIX MAarHUTOB.

N3ydyeHre MarHuTHOTO TOJISl HIOCTOSIHHBIX MarHUTOB MIPU UX OObEITMHEHUH U Pa3/ICIICHUN.

Hccnenoanue neMCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OnbITI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CWJIBI B3aUMOJEHCTBUS KAaTyIIKHM C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIIpaBJICHUS TOKA B KaTyLIKE.

N3ydenune nerMcTBUsI MAarHUTHOTO IOJISL HA TPOBOJHUK C TOKOM.

KoHncTpyupoBanue u nsydeHue padboThl 2JIEKTPOIBUTaTES.

N3smepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OnbeITEl IO MCCHEAOBAHUIO SIBJICHHUSI JJIEKTPOMArHUTHOM WHIYKIMM: HWCCICIOBAHME HW3MEHEHWW 3HAYEHUA U
HaIlpaBJICHUS] UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexannueckoe nBmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
PaBHOMepHOE TpsIMOIMHENHOE JIBM>KeHuEe. HepaBHOMEpHOE mpsiMosiMHENHOE ABMKEeHUE. CpeHssi U MTHOBEHHAs CKOPOCTh
TeJa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOE NMpsAMOJIMHEHOe BMmkeHne. CBoOoiHOe najgenue. Onbithl [Nanuies.

PaBHOMepHOE JnBUXKEHHME MO OKpyxkHOocTH. llepron u yacrora oOpamieHusi. JIluHeliHas W yrjaoBas CKOpPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHUE.

IlepBsiii 3akoH HeroToHa. Bropon 3akon Herorona. Tpetuit 3akon Herotona. [IpuHiun cynepno3unmu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TpEHUS CKOJIbKEHUS, CUjla TPEHUS MTOKOs, IPYTrue BUAbI TPEHUS.



Cuita TSDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHe CBOOOIHOTO najeHus. JIBmkenue mianet BOkpyr CoJHIa.
ITepBas kocMHu4eckasi CKOpocTh. HeBECOMOCTh U ITeperpy3KHu.

PaBHoBecue maTepuanbHOl TOUkKM. AOCOMIOTHO TBEPAOE Teno. PaBHOBecwe TBEPAOro Telna € 3aKPEIIEHHOW OCHIO
BpaiieHusa. MomeHt cuibl. LleHTp TsxecTu.

Nmnynse Tena. I3MeHeHne nMmnyiibca. UMImynnbe cuiibl. 3aKOH COXpAaHEHUS UMITYJIbca. PEaKTUBHOE JIBUKEHHUE.

Mexannueckas pabota u MOIIHOCTh. Pabora cunm TsbkecTd, ynpyroctv, TpeHus. CBs3b JHEPrMM W PabOTHI.
[TorenuuanbHasgs SHEpPrusi Tejna, MOAHSATOrO HaJ MOBEPXHOCTHIO 3eMiH. lloTeHUuanibHAs SHEPrusi CHKATOW IMPY>KUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKON YJHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW DHEPTUU.

Jemoncmpayuu.
Hab6nronenue MexaHMuecKoro JIBIXKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX Tell OTCUETa.
CpaBHeHUE MMyTel U TPACKTOPU IBH)KEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTENBHO Pa3HbIX TENl OTCUETA.
N3mepeHne ckopoCTH U YCKOPEHUS TPSIMOJIMHEHHOTO JIBHXKCHUS.
HccnenoBanne nmpru3HaKoOB PABHOYCKOPEHHOTO JBH>KEHUS.
HaOnronenue ABMKEHUs Tella MO OKPY>KHOCTH.
HaGnronenne MexaHWYEeCKUX SBJICHHUM, MPOUCXOIANUX B cucTeMe oTcuéra «Temexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBHOKCHUH OTHOCHTEIIFHO KaOMHETa (PU3HKHU.
3aBUCUMOCTh YCKOPEHMS T€JIa OT MACChI T€JA U JCUCTBYIOIIEH HA HETO CUJIBL.
8. HaOnroneHue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TEl.

N3MeHeHne Beca Tesa Mpu yCKOPEHHOM JBUKECHUM.

A A A
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10. [lepenaya nmnynbca npu B3auMOJIECUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICHUCTBUU TEll.

12. CoxpaHeHHE UMITYJIbCA TIPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHE UMITYJIbCa TIPU a0COJIFOTHO YIPYTOM B3aMMOICHUCTBUM.

14. HabnrozieHre peakTUBHOTO ABUKCHHUS.

15. CoxpaHeHHEe MEXaHUYECKOU SHEPTUU TIPU CBOOOTHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKOM SHEPTUH MPHU ABMKCHUH TeJIa MO ACHCTBUEM NIPY>KUHBI.

Jlabopamopnvie pabomel u onvimol.

1. KoncTpyupoBanue TpakTa Jjisi pa3roHa v JaJIbHEHIIIEro paBHOMEPHOTO JBUKEHUS IIapUKa WIIH TEJICKKH.
2. Ompenenenne cpeaHeil CKOPOCTH CKOIBKEHUS OpyCKa WU IBMDKCHHS IIApUKA 110 HAKIIOHHOM TJIOCKOCTH.
3. OnpezneneHue yCKOpeHUs Teja MPU PaBHOYCKOPEHHOM JBUKEHHUU MO HAKJIOHHOM MIOCKOCTH.



4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHM MPU PABHOYCKOPEHHOM JIBM)KEHUH 0€3 HaualbHON CKOPOCTH.
[IpoBepka runoTe3bl: €ciau MpU PaBHOYCKOPEHHOM JABUKEHUHU 0€3 Ha4allbHOM CKOPOCTH IMYTH OTHOCSTCS KakK P
HEUYETHBIX YHCEJ, TO COOTBETCTBYIOIINE MIPOMEXKYTKH BPEMEHH OJITMHAKOBHI.
6. HccienoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMAJIBHOTO JTABJICHUS.
7. Omnpenenenue K03PGUIIMEHTA TPEHUS CKOIbKECHHUS.
8. OmnpexneneHue KECTKOCTH MPYKUHBI.
9. OmpeneneHue paboThl CUIIBI TPEHUS PU PABHOMEPHOM JIB>KEHUHU TeJIa MO TOPU30HTAIBLHOM MOBEPXHOCTH.
10. Onpenenenne pabOThl CUIIBI YIPYTOCTU MPHU MOABEME Ipy3a C UCHOJIH30BAaHUEM HEMOABMXKHOTO U TOJBHKHOTO
0JIOKOB.
11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTUH.
Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.
KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUMN: EPUO/I, YACTOTa, aMILIUTyAa. MaTeMaTU4eCKuii u
MPYKUHHBIN MasTHUKU. [IpeBpaiiienre 3Hepruu npu Kojie0aTeIbHOM JIBHXKEHUU.

3aryxarniue kojebanus. BreiHyxaeHHbIEe KojeOaHus. Pezonanc. Mexanudeckue BoJIHBL. CBONHCTBA MEXaHUYECKHX
BOJH. [IpononbHBIE M TONEpeYHbIE BOJHBI. JJIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHWyecKue BOJHBI B
TBEPJIOM TeJle, CEHCMHYECKHE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk U ynbTpa3ByK.

Hemoncmpavuu.

1. Habmronenue konebaHui TeJ MO ISHCTBUEM CHIIBI TSHYKECTH M CHIIBI YIIPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

3. HaOnroneHue BBIHYXKIEHHBIX KOJIeOaHUN 1 pe30HaHcAa.

4. PacnpocTpaHeHue npoJ0JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKUI PE30HAHC.

Jlabopamopnsie pabomuel u onvimol.

1. OmpexeneHue 4aCTOThI U Mepruoja KoieOaHU MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezeneHue 4acTOThl U IEpUOJA KOJeOaHUN MPY>KUHHOTO MassTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MIEPHO/1a KOJIEOAHHH TOABEIIEHHOTO K HUTH Tpy3a OT JUTMHBI HUTH.

4. VccrnemoBaHre 3aBUCUMOCTH MEPHOIa KOJICOaHUH TIPYKUHHOTO MasiTHUKA OT MAacChl Tpy3a.

5. IIpoBepka HE3aBUCHMOCTH Mepuoa KoJieOaHU Tpy3a, TOJABEIICHHOTO K HUTH, OT MacChl Ipy3a.



6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IE€pHOJA KOJEOAHMH NPYKMHHOIO MasTHMKAa OT MacChl Ipy3a H
KECTKOCTHU NIPYKUHBI.
7. W3MepeHue ycKkopeHust CBOOOIHOIO MaECHUS.
Pa3nen 10. DiekTpoMarHuTHoe 1oJie M 3JIEKTPOMATHUTHbBIE BOJIHBI.
ONEeKTpOMarHMTHOE  IoJIe.  ODJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBAa  JIEKTpOMarHuTHeIX  BonH.  [llkana
AJIEKTPOMATrHUTHBIX BOJIH. VICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJII COTOBOW CBSI3U.
DnekTpoMarsuTHas npupoja csera. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIbI0 MOOMIIBHOTO TEIE(POHA.
Paszpnes 11. CBeroBbIe ABJICHUS.
JlyueBas monenb cBera. Mcrounuku cera. IIpsaMonuneliHoe pacnpoctpaHeHue cBera. 3atMeHuss CosHna u JIyHBI.
Otpaxxenue ceta. [Iimockoe 3epkano. 3aKOH OTPayKEHHUs CBETA.
[Ipenomnenue ceera. 3akoH mpesnoMieHus ceera. [lonHOe BHyTpeHHee oTpakeHue cBera. Mcnoiap30BaHHME MOJHOTO
BHYTPEHHETO OTPAXEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xon nyued B nuH3ze. OnTuyeckas cucteMa (oroarmapara, MUKPOCKONa M Tejeckoma. a3 kak onTudeckas
cucreMa. ban3opyKocTh U JaTbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CriojkeHue cekTpaabHbIX 1BETOB. Jlucnepcus cBeTa.
Jlemoncmpayuu.
[IpssmonuHeHOE paclipOCTpaHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyuenune n300pakeHuii B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
ONTHYECKUN CBETOBO/L.
Xon nyyei B coOuparoleit JImH3e.
X0 Iy4ell B pacCenBarolIeH JUH3E.
[Tomyuenune n300pakxeHuii ¢ TOMOIIBIO JIUH3.
[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

© N o v A wWwN e



10. Monensb rinasa.
11. Paznoxenue 6e10ro cBera B CIEKTP.
12. [lomyuyenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnwie pabomel u onvimol.
HccnenoBanne 3aBUCUMOCTH yIJIa OTPaKEHUS CBETOBOTO JIy4da OT yTJia MaJICHHUS.
N3yuenune xapakTepucTUK N300pakeHus MpeMETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPETIOMIIEHUS CBETOBOTO JIy4a OT yria NaJeHUs Ha TPAHULIE «BO3LyX—CTEKIIO».
[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Onpenenenre (POKYCHOTO paCCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOLIEH JIMH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnBITHI IO BOCTIPUATHUIO IIBETA MIPEIMETOB MPH UX HAOIIOJCHUU Yepe3 IBETOBbIC (DUITBTPHI.
Pa3)1e.11 12. KBanToBbI€ sIBJICHUS.
Omneitel Pezepdopaa u mnanerapnast mogenb aroma. Mojaens aromMa bopa. Mcnyckanue U MOTJIOIIEHHE CBETa aTOMOM.
KBanTel. JInnelyaTsie CIEKTPBHI.
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PanuoaktuBHOCTh. Anb(a-, Oeta- 1 ramma-usnnydenusi. CtpoeHre aToMHoro siapa. HykimoHHast Mojiesib aTOMHOTO sijipa.
N3otonel. PannoaktuBHbIe npeBpatienus. [leproa nomypacnanga aTOMHBIX SIED.

SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsSJ0BOTO U MACCOBOIO YHUCEN. DHEPTrUs CBA3U aTOMHBIX sAnep. CBA3b Macchl
v 3Hepruu. Peakuuu cunrtes3a u nenenus saep. Mcrounuku sueprun ConHIA U 3BE3.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31y4YEHUN HA )KUBBIE OPTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IIY4YEHHUS U MOTJIOMICHHUS.

2. CnekTpbl pa3IMYHbIX Ia30B.

3. CnekTp Bomopo/a.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpauus uzinydeHus: IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomel u onvimol.

1. HaGmroneHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanme TpeKoB: M3MEPEHUE YHEPTUU YACTHIIBI TIO TOPMO3HOMY Iy TH (110 (hoTorpadusam).

3. HM3mepenue paqnoakTuBHOTO (OHA.



IToBTOpPHUTEIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOAYIb MPEHA3HAUCH JJI CUCTEMAaTHU3aIlMid U 0000IICHUS MPEIMETHOTO COJEPKAHMS
U ONBITa JACSITCIBHOCTH, MPUOOPETEHHOTO TPH W3YYCHUH BCETO Kypca (Du3uKw, a TakKe I MOATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHy 1Mo (hU3UKe sl 00yUJaroIMUXCsl, BEIOPABIINUX ATOT yUSOHBIN MpEIMeET.

[Ipu W3ydeHUM NAHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHUJBI JIEATEILHOCTH, HA OCHOBE KOTOPBIX
oOecreuynBaeTcsl JOCTUKEHUE MPEAMETHBIX W METAaNpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0ydeHHs, (OpMUPYETCS
€CTECTBEHHOHAY4YHas TPaMOTHOCTb: OCBOEHUE HAYUHBIX METOJIOB MCCJIEAOBAHMS SIBJICHUN MPUPOAbl U TEXHUKU, OBJIAJCHUE
YMEHUSMH OOBSCHATH (U3UUCCKHUE SBIICHUS, TIPUMEHSIS MTOJTYYCHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCJIC Ka4eCTBEHHBIC U
AKCIIEPUMCHTAJIbHBIC.

[IpuHIUNIUATBLHO JEATEILHOCTHBIA XapaKTep MTaHHOTO pazjesia pealnsyercs 3a CcuéT TOro, 4To oO0ydaromuecs
BBITIOJIHSIIOT 33JJaHUsl, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE TTOJIYYCHHBIX 3HAHUU PACIIO3HABATh M HAYYHO OOBICHIATH (PU3NUECKUE SBICHUS B OKPY)KAIOIIEH MPUPOIE U
MOBCEHEBHOM JKH3HH;

WCIIOJIB30BaTh HAYYHBIC METOABI HCCIEAOBaHUS (DU3UYECKUX SBJICHUH, B TOM YHCIE JJII MPOBEPKH THIIOTE3 H
MOJIyYSHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HamOoJiee BAKHBIX JOCTIKEHHM COBPEMEHHBIX TEXHOJIOTHH, HAlpuUMep, MPaKTUYECKOTO
WCITOJIB30BaHUS PA3IMIHBIX UCTOYHUKOB DHEPTUU HAa OCHOBE 3aKOHA IMPEBPAIICHHS M COXPAHCHHUS BCEX M3BECTHBIX BUIIOB
DHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘-ICHI/IG (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOI'O 06HICFO 06p8,30BaHI/I$I HAIIpaBJICHO Ha AOOCTHIKCHHC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p2130BaTeJ'ILHBIX PE3YJILTATOB.

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHusi y oOydaromierocss OyayT cqopMHUpOBaHBI

cileayromue JMIYHOCTHBIC PE3YJIbTAThI B HaCTH!

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

— IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NYECKOUN HAYKHU;

— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTb K AaKTMBHOMY YYacTHIO B OOCYKJIEHUHM OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX IMPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX ITPUHLINIOB B AEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCHPUATHE ICTETUYECKUX KadyecTB (PU3MUecKoW HayKu: €€ TapMOHHUYHOTO TOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HaHME IIEHHOCTH (PU3MUECKON HAyKU KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHUH,
BAKHEMIIEN COCTABISAIOIIEN KyIbTYPBHIL;

— pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEPECA K UCCIIEA0BATENBCKON IEATEIbHOCTH;

5) dpopmupoBaHus KyJbTYPbI 310POBbSl H 3MOIHOHAJIBHOI0 0JIATONOJIy YU

— OCO3HaHUE IIEHHOCTH O0€30MacHOro o0pa3a *U3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpPE, BaXXHOCTU MPaBUII
0e30MacHOro0 MOBEACHUSI HA TPAHCIOPTE, Ha JOpPOrax, C JJIEKTPUUECKUM U TEIUIOBBIM O00OPYIOBaHHEM B JTOMAITHUX
YCIOBUSIX;

— c(OpMUPOBAHHOCTH HaBbIKA pe(IIeKCHH, TPU3HAHIE CBOETO IIPaBa Ha OIIMOKY U TAKOTO )K€ MpaBa y APYroro 4yejaoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE y4acTHE€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa30BaTelIbHOM OpraHu3aluu, Topoja, Kpas)
TEXHOJOTHUECKON M COIMAIbHOM HANPaBICHHOCTH, TPEOYIOMIMX B TOM YHCIIE U (PU3NUECKUX 3HAHUIA;



e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO PO eCcCHii, CBI3aHHBIX C PUBUKOM;

e 7) 3K0JIOTNYECKOTr0 BOCIIMTAHMSI:

e — OpUEHTAIUs HA MPUMEHEHUE PUBMUECKUX 3HAHUU Ui PEIICHUS 3a7a4 B 00JaCTH OKPYKAIOIIeH cpebl, MIaHUPOBAHUS
MOCTYIKOB U OLICHKH WX BO3MOJKHBIX TTOCJIEICTBUMN SISl OKPY>KAIOIIEH CPEIbl;

e — OCO3HAHHUE III00AJTLHOIO XapaKTepa KOJIOTHIECKHUX MPOOJIEM B MyTEeH UX PEIICHHUS;

e §8) ajanTanum K M3MEHSIIOMIUMCS YCJIOBUSM COUMAJIBLHON M IPUPOIHOI Cpebl:

e — TOTPeOHOCTH BO B3aMMOJICCTBUU MpPHU BBINOJHEHUU HCCIECIOBAHUN M TPOEKTOB (PU3NUECKON HAIMpaBIECHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSIM JIPYTHUX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO ACATEILHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM Yuciie (POPMYTUPOBATH UJIEU, OHATHUS, TUIIOTE3bI O PU3UUECKUX
00BEKTaX U SIBICHUSIX;

e — OCO3HaHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKHU;

e — IUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUM;

e — CTpPEeMJICHHC AaHAIM3UPOBATh M BBIABIATH B3aUMOCBS3M IIPUPOJBI, OOIIECTBA M DKOHOMHKH, B TOM 4YHCIE C
WCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OILICHKA CBOMX JICUCTBUH C yUETOM BIIMSHUS HA OKPYXKAIOIIYIO CPEIY, BOSMOKHBIX TJIO0OAbHBIX TTOCJIECICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe 0cBOeHMs MpOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O 00IIero oopazoBaHus y oOyuarouerocs OyayT
chOpMHUpPOBaHbl MeTamnpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONIME [O3HABaTEIbHbIE YHUBEpCAlIbHbIE y4eOHbIE ACHCTBUS,
KOMMYHUKATUBHbIE YHUBEpCaJIbHbIE YUEOHbIE ACHCTBUS, PETYIATUBHBIE YHUBEPCATIbHbIE YUeOHbIE AEHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jiornyeckue a1eicTBUA:
e BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHH);
e YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIMKU, OCHOBaHUS JJIsi 0000IIEHNS U CpaBHEHUS,



e BBISIBJISITH 3aKOHOMEPHOCTU W MIPOTUBOPEUHSI B paccCMaTpuBaeMbIX (pakTax, JaHHBIX M HAOIIOJIEHUAX, OTHOCSIIUXCS K
(bU3HUECKUM SIBICHUSIM;

e BBISIBJISATh MPUIMHHO--CJICACTBECHHBIC CBS3M NPH W3YYCHUH (DU3UYECKUX SBJICHUA W TPOIECCOB, JENIaTh BBIBOJIBI C
WCIIOJIb30BAaHUEM JICIYKTUBHBIX WM WHIYKTUBHBIX YMO3aKIIOUCHHH, BBIJIBUTATh THUIOTE3BI O B3aUMOCBS3IX
(bu3HUEeCKNX BEJIUYUH;

e CAMOCTOSITEJILHO BBIOMPATH CIOCOO pelieHuss yuyeOHoM (u3mveckoil 3amaun (CpaBHEHHE HECKOJbKHX BapUaHTOB
pernieHus, BEI0Op Hanbosiee MOAXOISIIET0 C YYETOM CAMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

* ICTIOJTb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKII HHCTPYMEHT TTO3HAHUS;

« IPOBOANUTH MO CAMOCTOATENHFHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXHBIM (DU3HUECKUIN HKCIIEPUMEHT, HEOOJIBIIOoE
UCCleI0BaHNue (PU3NYECKOTO SABJICHUS,

¢ OIICHWBATh HA TMPUMEHHMOCTh U JIOCTOBEPHOCTH HWH(OpPMAIMIO, TONYYCHHYI0 B XOJIC WCCICIOBAHUS WM
IKCIIEPUMCHTA;

e CAMOCTOSITENILHO (HOpMYyJIHpOBaThH OOOOIIEHUS] M BBIBOJLI MO pe3yJibTaTaM IPOBEAEHHOTO HAOJIOJEHUS, OIIbITA,
UCCJIeIOBAHNUS;

e IPOTHO3UPOBATH BO3MOKHOE JaNIbHEHIIIee pa3BUTHE (DU3UUECKUX MPOIIECCOB, a TAKXKE BBIIBUTAThH MPEIOJIOKEHHUS 00
WX Pa3BUTUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

e MPUMEHSITH PA3TUYHBIC METO/IbI, HHCTPYMEHTHI U 3alPOChI TIPU TTOUCKE B 0TOOpe MHGOPMAIIMH WIH JAHHBIX C YIETOM
PEIIOKEHHON YIeOHOM (hU3NIEeCKOM 3a/1a4H;

e AHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(DOPMAIUIO PA3TUYHBIX BUIOB U (POPM IMIPEICTABICHHUS;

¢ CAMOCTOSITEJILHO BBIOMpATh ONTHUMANBHYIO (OpMY MPEACTABICHHUS HHPOPMAIMK W WLIIOCTPUPOBATH pElIaeMbIC
3aJ1a4y HECJIOKHBIMHU CXEMaMH, THarpaMMaMu, HHOW TpaduKoil ¥ iX KOMOWHAITUSIMH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

eB X0JI¢ OOCYXJeHHs Y4eOHOro MaTepualia, pe3yibTaToB J1a0OpPaTOPHBIX PadOT M MPOEKTOB 3aJ1aBaTh BOMPOCHI IO
CYIIECTBY OOCYXJaeMOH TeMbl M BBICKAa3bIBaTh HWJICH, HAIICJICHHBIE HA pEIICHHWE 3aJadd W TOJACp’KaHUe
01aroxe1aTeIbHOCTH OOIICHUS;

¢ COMTOCTABJISATh CBOU CYXJCHUS C CYXICHHSAMHU APYTMX YYaCTHHKOB JHAIOTa, OOHAPYXKUBATh Pa3IMIUe M CXOJCTBO
MO3UIINH;



¢ BEIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

o TyOJINYHO MPEJCTABIIATH PE3yIbTAThl BBITOTHEHHOTO (PHM3HMYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

¢ IOHMMATh W HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYAIBHOW pPa0OTHI MPH PEIICHHH KOHKPETHOM
duznyecKoit mpoOIeMsbl;

o IPUHUMATH LI COBMECTHOW NESTEIBHOCTH, OPTaHM30BBIBATh NEHCTBUS 1O €€ MOCTIIKEHHIO: PACIPENENiTh POJIH,
00CYXIaTh TPOLIECCHI M PE3YJIbTaThl COBMECTHOM PabOTHI, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

¢ BBITIOJIHATH CBOIO YacTh PabOTHhI, JOCTUTAsE KAYECTBEHHOTO Pe3ysIbTaTa 10 CBOEMY HAIPABICHUIO U KOOPJHHUPYS CBOU
JCUCTBUS C IPYTUMU YICHAMU KOMAaH/IbI;

¢ OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOMIMH MPOAYKT IO KPHUTEPHSIM, CAMOCTOSTEIBHO C(HOpMYyITHpOBaHHBIM
y4aCTHUKAaMHU B3aUMOJICHCTBUS.

PerJIﬂTI/IBHble YHuBEpPCaJlbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:
e BBISIBIIITH IPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYaLUSIX, TPEOYIOUIUX SIS pelieHus] (PU3NYECKUX 3HAHUM;
e ODUCHTUPOBATHCSA B PA3JIMUHBIX TMOJXO0JAaX MPUHATUS pelIeHUM (MHIAUBUAYaJIbHOE, MPUHATHE PEUICHUs] B TPYMIIE,
NPUHATHE PEIICHUHN TPYTIOi);
¢ CAMOCTOSITEJIFHO COCTAaBJISITh QJITOPUTM perieHus (U3NUEeCKOW 3aJauyd WIM IJJaHAa MCCIEOBaHUA C Yy4ETOM
HMMEIOLIUXCSL PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEMN, apryMEHTUPOBATh MIPe/jiaraeMble BapUaHThI PEIICHUIT;
e ICJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, SMOUMOHAJbHBIN UHTEJJIEKT:
e IaBaTh aJICKBATHYIO OLICHKY CUTYallMU U MpeJjiaraTh IiaH €€ U3BMEHEHUS,
¢ OOBSICHATDh TIPUYMHBI JTOCTHKEHUS (HETOCTHKEHUS) PE3yJIbTAaTOB NEATEIbHOCTH, J1aBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY;
e BHOCUTH KOPPEKTHUBBI B JIEATECIIBHOCTH (B TOM YMCJI€ B XOJ BBITIOJTHEHUS (PU3UYECKOTO UCCIEAOBAHUS WM IIPOCKTA) HA
OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIIUXCS CUTYaIlNA, YCTAHOBJICHHBIX OIMOOK, BO3HUKIIUX TPYAHOCTEH;
e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;
e CTaBUTH ce0s Ha MECTO JIPYroro 4elioBeKa B XOJIe CIopa WM JUCKYCCHMH Ha HAyYHYIO TeMY, IMOHUMAaTh MOTUBHI,
HaMEpPEHHUS U JIOTUKY APYTroro;



e IPU3HABAThH CBOE MPaBO Ha OLIMOKY MpH pelieHur (PU3NYEeCKUX 3a7a4 WM B YTBEPKACHHUSIX HA HAYYHbIE TEMbI U TaKOE
e TPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kj1acce mpeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y

0o0y4JaronMxcs yMEHUM:

* HCTIOJIb30BaTh TOHATUSA: (PU3NYECKUE W XUMHUYECKHE SBJICHMs, HAOIIOACHHE, SKCIIEPUMEHT, MOJEb, T'MIOTE3a,
€IMHULBI (U3MYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHMSI BewiecTBa (TBEPHIOE, KHIKOE,
ra3zoo0pa3Ho€), MEXaHWYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSAMOJIUHEHHOE), TpPAaeKTOpPHUs,
paBHOJICUCTBYIOIIAs cuiia, nedopMmaius (yrnpyras, IiacTUH4eckasi), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

e paznuyath sBIeHUS (Aud@y3usi, TEIIOBOE IBHKEHUE YACTHUI[ BELIECTBA, PAaBHOMEPHOE [BUKEHHE, HEPAaBHOMEPHOE
IBUKEHUE, WHEPLMSI, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHOMN OChbIO BpallleHus, Iepeaada
JaBJI€HUsS TBEPABIMU TeEJIaMH, XUAKOCTAMU U ra3amu, aTMoc(epHOe HaBieHUE, IUIaBaHUE Tell, MpEeBpalleHUs
MEXaHWYECKOM YHEPTHH) 10 OMMCAHUIO X XapaKTEPHBIX CBOICTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JTaHHOE
(u3HUecKoe SBICHUE;

e pacro3HaBaTh MpPOSBICHUE U3YYECHHBIX (PU3NYECKUX SIBICHUNA B OKpYXaloIleM MHUpPE, B TOM uucie (U3NYECKue
SIBJICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3IUYHBIMU CKOPOCTSMHU B KUBOM M HEXUBOU NMpuUpoe, NeHCTBUE CUITBI
TPEeHHsI B MPHUPOJEC M TEXHUKE, BIMSIHUE aTMOCHEPHOTO NaBJICHHS Ha KUBOW OpPraHW3M, IJIaBaHWE PBIO, PhIYaru B
TeJe dYeloBeKa, MPU ATOM MEPEeBOJUTH MPAKTUYECKYIO 3a/Jady B y4eOHYIO, BBIICNATH CYIICCTBEHHBIC CBOMCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

* ONUCHIBATh M3yYEHHBbIE CBOWCTBA Tel W (DU3MUECKHE SIBJICHUS, UCIONB3Yysd (PU3NYECKUE BETUYMHBI (Macca, 00BEM,
IJIOTHOCTH BEILIECTBA, BPEMsI, IyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Tela, CHiia
TpeHHUs, NaBieHHe (TBEPAOrO Tema, JKUAKOCTH, ra3a), BHITAIKMBAIONIAS CHJIA, MEXaHWYeCKas paboTa, MOIIHOCTD,
TUIEYO CHJIBI, MOMEHT CHJIbI, KOA((OUIIMEHT MOJEe3HOr0 JEHUCTBUS MEXaHU3MOB, KMHETUYECKas W TMOTCHIMATbHAsS
SHEprusi), MpU ONMUCAHUHU MPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICT MCIONb3yEMbIX BEJMYHMH, UX 00O3HAUCHUS U
€AMHULBI (PU3UYECKUX BEIUYHMH, HAXOJIUTH (POPMYJIbI, CBSI3bIBAIONINE AAHHYIO (PU3NYECKYIO BEJIMUHUHY C JIPYTUMHU
BEJIMYUHAMU, CTPOUTD I'papUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYMH;

* XapaKTEpU30BaTh CBOMCTBA TeJ, (PM3NUYECKUE SBJICHUS U MPOLECCHI, UCIIOJB3YS MPaBUIIA CII0KEHUS CUII (BIOJIb OJHON
npsiMoi), 3akoH I'yka, 3akoH [lackains, 3akoH Apxumena, IpaBUIO paBHOBECUS pblyara (0JI0Ka), «30J10TOE IPABUIIO»



MEXaHUKH, 3aKOH COXPAHEHHUs MEXaHWYECKOW JHEpPruM, MPH 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAXKEHUE;

¢ O0BSICHATH (PU3HUECKHE SIBICHHS, IMPOLECChl W CBOWCTBA Tell, B TOM UHWCIE W B KOHTEKCTE CHUTyalul
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBISTh IPUUNHHO--CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsICHEHUE U3 1-2
JIOTUYECKUX IIaroB C Omopod Ha 1-2 M3y4EHHBIX CBOWCTBA (PU3WYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a7a4u B 1—2 NEeWCTBUS, UCOIB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3UYECKUE BEIMYMHBI:
Ha OCHOBE aHAJIM3a YCIOBUS 3a/1a4y 3aMKMCHIBATH KPATKOE YCIOBUE, MOJCTABIATh (PU3NYECKHE BEIMYUHBI B (POPMYIIbI
U TPOBOJHUTH PACUETHI, HAXOAUTh CIPABOYHBIC JIaHHBIE, HEOOXOAMMBIE [JIsi pEUIeHUs 3aJad, OLEHUBATH
PEATUCTUYHOCTh NOTYYEHHON (PU3UYECKON BETNUHUHBI;

e pacrio3HaBaTh IPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3NYECKMX METO/OB, B OIMMCAHUU HUCCIIETOBAHUS
BBIJICJISITh IPOBEPSAEMOE MPEANOJIOKEHUE (TMIOTE3y), pa3indyarb U MHTEPIPETUPOBATh MOJYUYECHHBIH PE3YINIbTAT,
HaXOJIUTh OIIHMOKH B XOE OIbITA, I€JaTh BBIBOJBI IO €0 pe3yibTaTaMm;

¢ IPOBOJIUTH ONBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUN WM (U3UYECKUX CBOUCTB Tel: (OPMYJIUPOBATH
IpoBepsieMble MPEANOI0KEHUS, COOUpPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BaHMsI, 3allUChIBaTh X0/ OIBITA U
(bopMyIHpOBaTH BHIBOIBI,

e BBITOJIHSATH MPSIMbIE U3MEPEHUST PACCTOSIHUS, BpEMEHU, MAcChl Tea, 00bEMA, CUIIBI U TEMITEPATYPhl C UCIOJIb30BaHUEM
AaHAJOrOBBIX M LHU(PPOBBIX NPUOOPOB, 3aMKUCHIBaTh MOKa3aHWs NPUOOPOB C Y4YETOM 3alaHHOM aOCOJIOTHOMU
IIOIPEITHOCTHA U3MEPEHUN;

* IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PM3MUECKON BEIMYMHBI OT JPYroM C HCHOJB30BaHUEM MPSMBIX
U3MEpPEeHUI (3aBUCUMOCTH IYTH PABHOMEPHO IBMXKYULIETOCS Telda OT BPEMEHM JABWXKEHUS Tela, CUJIbl TPEHUS
CKOJIBKEHHUsSI OT Beca Tejla, KauecTBa 0OpaOOTKU MOBEPXHOCTEH TeN M HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUJIOLIaau
CONPUKOCHOBEHHSI TEJI, CUJIBI YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH CUIIBI OT 00BbEMA MOTPYKEHHOU
YaCcTH TeJa U OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT NIyOUHBI, HA KOTOPYIO TOTPY>KEHO
TEJIO, YCIOBUM TUIaBaHUS TeEJN, YCJIOBHM paBHOBECHs pbhlyara M OJOKOB), y4acCTBOBATh B IUIAHUPOBAHUM y4e€OHOTO
UCCJIeIOBaHUsI, COOMpaTh YCTAHOBKY M BBINOJIHATH H3MEPEHHUS, CIeNys MPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH B BUJE NPEIJIOKEHHBIX TaOIUI U rpaduKoB, AenaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;



* IPOBOJIUTh KOCBEHHbIE MU3MEPEHMsI (PU3NUECKMX BEIUYMH (IUIOTHOCTh BELIECTBA JKUAKOCTH M TBEPAOTO Tela, CUJIA
TPEHUS CKOJIBKEHUS, TABJICHUE BO3/1yXa, BBITAIKUBAIOIIAS CUIIA, ACUCTBYIOIIAS HA OTPYKEHHOE B KUIKOCTH TEJIO,
KO3 (UIIUEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIys MPEATIOKEHHOW MHCTPYKIIUH: TIPH BHIMOJIHEHUN
MU3MEPEHHUI COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIATH 3HAUEHUE NCKOMOMW BEJTMYHMHBIL;

« CO0JIIO/IaTh IPaBUJIa TEXHUKU O€30MMACHOCTH IPHU padboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

e YKa3blBaTh MPUHIUIBl JAEUCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP, JUHAMOMETD,
COOOILAIOIIUECS COCYIbI, 0apOMETp, pblYar, MOABUKHBIN M HETTOABMKHBIN 010K, HAKJIOHHAS MIJI0CKOCTH;

 XapaKTEepU30BaATh MPUHLIUIIBI AEHCTBUSA U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOI HA UX ONUCAHHUS (B
TOM YHCJIE: MOAIIMITHUKN, YCTPOMCTBO BOAOIPOBOJIA, THIPABINYECKUN MIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM
HAacoC, apeoMeTp), UCIIONIb3Yysl 3HAHUS O CBOMCTBaX (PM3MYECKUX SIBICHUNA M HEOOXOAMMbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOAUTH MH(OPMAIUIO O MPUMEPAx) MPAKTUYECKOTO HUCIONb30BaHUs (PU3UUYECKUX 3HAHUW B
MOBCEHEBHOM >KM3HU JUIsl oOecnedeHus: Oe30lacHOCTH Mpu OOpalieHMH C NpudopaMH M TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJOTMYECKOT0 MOBEJECHUS B OKPY KaIOILIEH Cpee;

¢ OCYILLECTBIISITh OTOOP UCTOUYHUKOB MH(OpMalu B IHTepHETEe B COOTBETCTBUU C 3a/1aHHBIM MTOMCKOBBIM 3allpOCOM, Ha
OCHOBE HMEIOIIMXCS 3HAHUU M MyTEM CPaBHEHMSI Pa3IMYHBIX HCTOYHHKOB BBIIACNIATH WH(GOPMAIUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HEJIOCTOBEPHOM;

¢ ICTIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3aJaHUM HAYYHO--TIONYJSIPHYIO JIUTEpaTypy (PU3UUYECKOTO COAEp:KaHUS,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTh MIHTepHeT, BlaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpaTKWE MUCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHMKOB HH(poOpmanuu
¢u3nuecKoro coaep’kKaHusg, B TOM 4YHUCJE MyOJUYHO JenaThb KpaTKUE COOOIIEHHS O pe3yibTaTax MPOEKTOB WIIU
y4eOHBIX HCCIEAOBAHMM, MPU 3TOM TI'PAMOTHO HKCIOIb30BaTh W3YYEHHBIM MOHATUHHBIN amnmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHHE NTPE3ECHTALINEN;

eIIPY BBINOJIHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAHUN pacmpelessiTh 00S3aHHOCTH B TPYIINIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33J]a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IJIaHa JEWCTBUI, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKIA/l
B J€SATEIBHOCTD IPYIIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBAs MHEHUE OKPY>KAIOIIHX.

K xoHiy oOydenus B 8 kJiacce npemMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y

00y4aroIuXxcst yMEHHIA:



* ICIIOJIB30BATh IIOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKCHUE aTOMOB U MOJIEKYJI, arperaTHbIC COCTOSHUS
BEIIECTBA, KPUCTANIMYECKHME M aMOp(HbIE Teja, HACBHILICHHBIH M HEHACBHIIICHHBIM Map, BIAXKHOCTb BO31yXa,
TeMIIEpaTypa, BHYTPEHHSAS DHEPIrUs, TEIUIOBOW JABUTATENb, JIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl, SJIEKTPUUYECKOE
I10JI€, MPOBOJIHUKH U JUAIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE MOJIE;

epaznuyaTh SBJIECHUSA (TEIUIOBOE pACUIMpEHUE U C)KaThe, TEIUIoNepeaaya, TEIUIOBOE pPAaBHOBECHE, CMauyMBaHUE,
KallWUIIpHbIE SIBJICHUS, HCHApeHUe, KOHJEHCAlUs, IUIABJICHUE, KpUCTauiM3auus (OTBEpAEBAaHUE), KHUIICHUE,
Terulonepeaadya (TEIUIONPOBOAHOCTb, KOHBEKLHMS, HW3JIydYEHHUE), SJICKTPU3alUs TeJ, B3aUMOJECHCTBUE 3apsioB,
JNEUCTBUSA JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAaHUE, B3aUMOJEHCTBUE MAarHUTOB, IEHUCTBUE MAarHUTHOTO TOJISI HA
MIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsl MHAYKIKA) IO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

e pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUNA B OKpYXAalOIIeM MHUpPE, B TOM uucie (U3NUECKUE
SABJIEHUS B IPUPOJE: NMOBEPXHOCTHOE HATSKEHUE W KAlWUISAPHBIE SIBICHHUS B NMPUPOJE, KPUCTALIBI B NPHUPOJE,
m3nyuyenre ConHia, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHME pPOCHI, TyMaHa, HHEs, CHera,
ANEKTPUYECKUE SIBJIEHUS B arMmocepe, FIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE IOJi€ 3eMiu, Apend
IIOJIFOCOB, POJIb MArHUTHOI'O TOJIS JUISl )KM3HU Ha 3eMJle, OJIIPHOE CUSIHUE, IIPU 3TOM IIEPEBOJUTH NMPAKTUYECKYIO
3aja4y B y4eOHYIO, BBIIETSATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHU;

¢ ONMCHIBATh M3YYEHHBbIE CBOMCTBA TeNl W (PU3UUECKUE SIBICHUS, MCHOJb3YysA (PU3MYECKHE BEIMYUHBI (TeMIlepaTypa,
BHYTPEHHSISI DHEPTHUsl, KOJMYECTBO TEIUIOTHI, yAENbHAs TEIJIOEMKOCTh BEIIECTBA, YJEIbHAsl TEIUIOTA IUIABJIEHUS,
yleiabHas TemjaoTa napooOpa3oBaHUs, yAelbHAas TEIUIOTa CrOpaHUsl TOIUIMBA, KOA((UIMEHT MOJE3HOTo NEeHUCTBUS
TEIJIOBOM MAIMHBI, OTHOCHUTENIbHAS BJIAXXHOCTb BO31yXd, JJIEKTPUYECKUU 3apsj, CWIA TOKA, 3JIEKTPUYECKOE
HanpsOKEHUE, COINPOTUBJIICHHE IPOBOJHUKA, YJEIbHOE CONPOTHBIEHHE BEIIECTBA, paboTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA), MPHU OINUCAHUU TPABWIBHO TPAaKTOBaTh (PU3MYECKUNA CMBICT HUCIOJIb3yeMbIX BEJTUYHH,
0003HAaUEHUs W EAVHUIBI (PU3UUYECKUX BEJIUYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTMMH BETUUMHAMU, CTPOUTH IPAPUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

* XapaKTepU30BaTh CBOMCTBA TeJ, (U3NUYECKUE SIBICHUS U MPOLIECCHI, UCIOJIB3YSI OCHOBHBIEC MOJIOKEHUSI MOJIEKYJISPHO-
-KMHETUYECKOM TEOpPUM CTPOEHUsl BEIIECTBA, MPUHIIMI CYNEPHNO3ULMUA MOJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMS 3apsana, 3akoH Oma Juisl ydacTKa LenHu, 3akoH [[xoynsa—JIeHna, 3aK0OH COXpaHEHHsI DHEPTUH, TIPU 3TOM
J1aBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MATEMAaTUYECKOE BBIPAKEHUE;



¢ O0OBSICHATh  (PU3MUECKHE TpPOLIECChl M CBOMCTBA TeJl, B TOM 4YHMCI€ M B KOHTEKCTE CUTyaluil
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTh OOBsACHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ Omopoil Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3WYECKUX SIBICHUN, (PU3UUECKHX 3aKOHOB WM
3aKOHOMEPHOCTEN;

e pemiaTh pacu€THbIC 3aJa4u B 2—3 JEMCTBUS, UCIOJIb3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOLINE (PU3NUECKUE BEIUYUHBIL:
Ha OCHOBE aHAJIM3a YCJIOBHSA 3aJa4M 3alMCBHIBaTh KPATKOE YCIOBME, BBISBIATH HEAOCTATOK JAHHBIX IS PELICHUS
3aJlauM, BbIOMpaTh 3aKOHbI U (OpPMYJIbl, HEOOXOAMMBIE ISl €€ pelIeHUs, MPOBOJUTh pacdy€Tbl U CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh MNPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIM (PU3MYECKHX METOAOB, HCIONb3YS OINHMCAHHE
UCCIICJOBAHUsl, BBIACIATL IPOBEPSAEMOE IPEANOIOKEHUE, OLEHUBATh IIPABWIBHOCTb IIOPSAKA IMPOBEACHUSA
UCCIICJOBAHNUs, 1€J1aTh BbIBOJIBL;

¢ IPOBOAUTH OIBITHI MO HAOIIOJCHUIO (PU3UYECKHUX SIBJICHUW WM (PU3HYECKUX CBOMCTB TeJ (KAaNWJUIAPHBIE SIBJICHUS,
3aBUCUMOCTbH JIABJICHHS BO3JyXa OT €ro o0bEMa, TEMIEPATYPhI, CKOPOCTH MPOLECCAa OCTHIBAHUS M HATPEBaHUS MPHU
M3JIyYEHUH OT I[BE€Ta M3JIydarouleil (IMOrjomaroliel) MoBepXHOCTH, CKOPOCTh MCIAPEHUsI BOJbI OT TEMIIEPATYpPbI
KUIAKOCTH M IUIOIIAOA €€ TOBEPXHOCTH, DJIEKTPU3alMs Tel W B3aUMOJCHUCTBUE JJIEKTPUYECKUX 3apsALiOB,
B3aUMOJEHUCTBUE IIOCTOSHHBIX MAarHWTOB, BHU3yaJIM3allisl MAarHUTHBIX II0JIEW IIOCTOSHHBIX MAarHUTOB, IEHUCTBUSA
MAarHATHOTO TOJI HA MPOBOJHHMK C TOKOM, CBOMCTBA DJIEKTPOMArHWTa, CBOMCTBA JJIEKTPOJBHUIATEIS MTOCTOSHHOIO
TOKa): (pOopMyJIMpOBaTh MPOBEPSEMbIEC MPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO 000pYI0BaHUS,
OTHCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

e BBIIIOJIHATDE IPAMBIE HU3MEPEHUSA TEMIEPATypbl, OTHOCUTEIBHON BIIAJKHOCTH BO3/yXa, CUJIbl TOKA, HANPSKEHUS C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3MUYECKUX BEJIIMYMH, CPAaBHUBAThH PE3YNbTAaThl U3MEPEHUH C
y4€TOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

¢ IPOBOANUTH MCCIEJOBAaHUE 3aBUCHUMOCTH OJIHOM (PU3MYECKOM BEIMYMHBI OT APYrOoM C MCHOJIB30BAHUEM MPSMBIX
MU3MEPEHHH (3aBUCUMOCTh COITPOTHUBIICHHS IPOBOJAHUKA OT €r0 JJIMHBI, IIJIOIA1 ONEPEYHOr0 CEYEHUS U YIEIBHOIO
CONIPOTHBIJICHUS BELIECTBA ITPOBOJAHMKA, CHJIbI TOKA, UIYLIETO 4epe3 MPOBOJHUK, OT HAIPSDKEHHsS HA IPOBOJHHUKE,
UCCJIEIOBAHUE TOCJEA0BATEIbHOIO U MApaJUIEbHOTO COEAMHEHUH NPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATh HM3MEPEHUs, CJIEAys TMPEIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yJbTaThbl
MOJIyYEHHON 3aBUCUMOCTH B BUJIE TaOIUI ¥ TpadUKOB, JI€JaTh BHIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHUS;



¢ IPOBOANTH KOCBEHHbIE HU3MEpEHUs (U3MYECKUX BeIWYUH (ylIelbHas TEIUIOEMKOCTh BEIECTBA, COMPOTUBIICHUE
IPOBOJHUKA, pab0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIbHYIO
YCTaHOBKY, CJIe/lysl IPEJI0KEHHON UHCTPYKIUHU, U BBIYUCIISTh 3HAUCHUE BEJIMUMHBIL;

e COOJTIO/IATh TPaBUJIa TEXHUKU OE30MACHOCTH MPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

e XapaKTEepPU30BATh MPUHIIUIIBI JCHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMHCaHUs (B
TOM 4YHCJE: CHCTeMa OTOIUICHHUS JOMOB, THUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETUMK
ANEKTPUUECKOM SHEPTruu, HIIEKTPOOCBETUTENbHBIE NPHUOOPHI, HArpeBaTeIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUYECKUE TPEIOXPAHUTENH, JIEKTPOMATHUT, 3JEKTPOJBUraTEdb MOCTOSHHOTO TOKA), MCHOJb3Ys 3HAHUS O
CBOMCTBax (pM3MUECKUX ABJICHUNA U HEOOXOAUMbIE (DU3NUECKHE 3aKOHOMEPHOCTH;

e PacCIiO3HaBaTh MPOCThIC TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXEMaM M CXEeMaTUYHBIM PUCYHKAM
(KMJIKOCTHBIH TEPMOMETp, TEPMOC, MCHXPOMETP, TUTPOMETp, JIBUTATE]Ib BHYTPEHHETO CrOPaHHs, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbI JJIEKTPUYECKUX IeNell ¢ TMOCIEeN0BATENbHBIM W MapauIeIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB 3JIEKTPUUECKUX 1IENEH;

e IPUBOAUTEL MPUMEPHI (HAXOAUTh UH(OPMAIIUIO O NMPUMEPAX) MPAKTUUECKOTO HCIOIb30BaHUs (U3UUYECKUX 3HAHUU B
MOBCEAHEBHOM JKM3HU IS oOOecnedyeHus O€30MacHOCTH TMpu  OOpalieHuH C NpubopaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJIIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEIEHUS B OKPY’KaloIEel Cpe/Ie;

e OCYIIECTBIISITH TOMCK MH(POPMALIUU (PU3HUECKOTO coJiepKaHusl B MIHTepHeTe, HA OCHOBE UMEIOLIUXCS 3HAHUM U MTyTEM
CpPaBHEHHUS JIOMOJTHUTEIBHBIX UICTOUHUKOB BBIICIISITE HH(POPMAITUIO, KOTOPAsl SBJISIETCS MPOTUBOPEUMBOM MIIH MOMKET
OBITH HEJTOCTOBEPHOM;

* ICTIONIb30BaTh TP BHITIOJIHEHUHM YYEOHBIX 3aJaHUN HAay4YHO--TIOMYJSPHYIO JIUTEpaTypy (U3UUYECKOTO COACp>KaHUS,
CIIPaBOYHBIE MaTEpPHAIIbI, pecypchl ceTu MHTepHeT, BIajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC U KpaTKHE YCTHBIE COOOIIEHHUs, 00001as uWHOOpPMALHUIO W3 HECKOJBKUX
HMCTOYHUKOB (DU3UYECKOTO COACP)KAHWSA, B TOM YHCIE IMYyOJMYHO TPEACTABIATH PE3yJbTaThl MPOCKTHOM WU
HCCIIE0OBATEIIbCKOW JEATENbHOCTA, IPU 3TOM I'PAMOTHO MCIIOJBb30BATh M3YYEHHBIM TMOHSITHUMHBIM amnmapar Kypca
(U3HKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

e IPY BBIMOJHEHUHU YUEOHBIX MMPOCKTOB U MCCIEIOBAHUN (PU3MUECKUX MPOLECCOB paClpeaeiiaTh 00A3aHHOCTH B TPyIIe
B COOTBETCTBUHU C TMOCTABJIICHHBIMHU 33Jla4aMHM, CIIEUThH 3a BBINIOJIHEHUEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €TO0,



aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAA B JCSITEIBHOCTh TIPYIIBI, BBICTPAWBATh KOMMYHHKATHBHOE
B3aUMO/IEIICTBHE, IPOSIBIISS TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 kijiacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y

0o0y4JaronMxcs yMEHUM:

* CIIONIb30BaTh TOHATHS: CHUCTeMa OTCuU€Ta, MarepuaibHas TOYKA, TPACKTOPHS, OTHOCHUTEIBHOCTh MEXaHHYECKOTO
IBIOKEHUS, nedopmanus (yrnpyras, IUIacTUYecKas), TPEHHE, HEHTPOCTPEMHUTENIbHOE YCKOpPEHHE, HEBECOMOCTh M
Heperpy3Ku, MEeHTP THKECTH, aOCOIIOTHO TBEPJOE TEJNO, LIEHTP TSKECTU TBEPIOTO Teja, pAaBHOBECHE, MEXaHUUYECKHUE
KoJe0aHusl U BOJIHBI, 3BYK, HH(PA3BYK M YIbTPa3BYK, SJCKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OMU30PYKOCTh M JAAbHO30PKOCTh, CIIEKTPHI MCIYCKaHMs M TOTJIONICHHS, anbda-, 0eTa- U raMMa-u3IydeHHs,
U30TOIIbI, IIEPHAs SHEPTETHKA,;

e pa3NIUyaTh SIBIECHUSA (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE TBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIUHEITHOE
IBUKEHHE, CBOOOTHOE MaJieHHue TeJ, paBHOMEPHOE JBMKCHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHUBHOE
IBWKEHHE, KOJIeOaTeTbHOE ABIKCHUE (3aTyXarollue U BBIHYKICHHBIE KOJIeOaHus), pe30HAHC, BOJIHOBOE JABM)KCHUE,
OTpa’K€HHE 3BYKa, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE, OTPaXEHHE U MPEIOMIIEHHE CBETa, IOJHOE BHYTPEHHEe
OTpaXEHHUE CBETa, Pa3jiokKEeHHE OEIOro CBeTa B CHEKTP U CIIO)KEHHWE CHEKTPAJIbHBIX I[BETOB, IMCIIEPCHUS CBETA,
€CTECTBEHHAs paJHOaKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPpa U3IYUEeHHs ) 110 OMMCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOe SBICHHE,

e pacmo3HaBaTh MPOSBICHUE HM3YyUYEHHBIX (PU3MYECKHX SIBICHUN B OKpYy)KaroleM Mupe (B TOM 4YHcie (u3nuecKue
SBJICHUSI B MPUPOJE: NMPUIUBBI U OTIUBBI, JBUXKEHHUE MaHeT COJIHEYHON CHUCTEMbI, PEAKTUBHOE JBUKEHHE >KUBBIX
OpPraHMU3MOB, BOCIPHUATHE 3BYKOB XHUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMUYECKUE BOJIHBI, I[yHaMH, 5XO0, IBeTa Tell,
ONTUYECKUE SIBJICHUS B IMPHUPOJAE, OMOJIOrMUEcKOoe AEWCTBHE BUIAMMOIO, YJIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
M3Ty4CHUH, €CTECTBCHHBI paJAMOAaKTUBHBIN (DOH, KOCMHUYECKHE Iy4d, PAJAMOAKTHBHOE H3JIyYCHHUE MPUPOTHBIX
MUHEPAJIOB, NEHCTBUE PAaTUOAKTUBHBIX M3TYYCHUN HA OPraHW3M YeJIOBeKa), MPU ATOM MEPEBOIUTH MPAKTHUECKYIO
3aja4y B y4eOHYIO, BBIIETATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HUUECKUX SIBJICHUI;

¢ ONUCHIBATh H3YYCHHBIE CBOMCTBA Ted M (PU3MUECKHE SIBJICHUS, HUCHOIb3Ys (U3NYECKUE BEIMYUHBI (CpenHss U
MTHOBEHHAsl CKOPOCTh TeJla MPU HEPABHOMEPHOM IBWKEHHUH, YCKOPEHHE, NIEpEeMEIeHIEe, MyTh, YIJIOBas CKOPOCTH,
CUJIa TPEHHUs, CUjla YIIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHMs, BeC Tella, UMIYJIbC Tella, UMITYJIbC
CWJIbI, MEXaHW4YEeCKass paboTa M MOIIHOCTh, TOTCHIIMATIbHASI SHEPTUS Tela, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH,
NOTEHLMAIbHAsT SHEPTUsSl CXKATOW MPYKWHBI, KUHETUYECKasl SHEprusi, MOJIHAS MEXaHWYecKas SHEprus, Mepuoj u



yacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, IOKA3aTeNb IMPEIOMIICHUS
Cpelpl), MpU ONHMCAHWUU IPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCHOJB3YEMBIX BEJIMYMH, OOO3HAUEHUS U
€AMHULBI (PU3UYECKUX BEIUYHMH, HAXOJIUTH (POPMYJIBI, CBS3BIBAIONINE AAHHYIO (PU3NYECKYIO BEJIHUHUHY C JIPYTUMH
BEJIMYUHAMH, CTPOUTD TpaUKN U3yUYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

 XapaKTEpU30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS U MPOLECCHI, UCIOJb3Ysl 3aKOH COXPAaHEHUS DHEPIHH, 3aKOH
BCEMHUPHOTO TATOTEHUS, NMPUHLHI CYNEPIO3UIMU CUJI, IPUHUMII OTHOCUTENBbHOCTH I'amunes, 3akoHel HprOTOHA,
3aKOH COXpPAHEHUs HMMIIYJIbCa, 3aKOHBI OTPAKECHHsS U IPEIOMIICHUs CBETA, 3aKOHBI COXpPAHEHUs 3apsoBOr0 M
MacCOBOT'O YMCEJI IPH AJIEPHBIX PEAKIUSAX, P 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMHUCHIBATH €r0
MaTeMaTUYECKOE BBIPAKEHHUE;

¢ O0OBSICHATh  (PU3MUECKHE TpOoLleCChl M CBOMCTBA TeJl, B TOM 4YHMCI€ M B KOHTEKCTE CHUTyaluil
PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUMHHO--CIIE/ICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE U3 2—3
JIOTMYECKHUX IIAroB C OMOpOM Ha 2—3 H3yYEHHBIX CBOMCTBAa (PU3NYECKUX SABICHHM, (PU3MUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

epemarh pacuéTHble 3amaud (OMUpAIONINecss Ha CUCTeMYy M3 2—3 ypaBHEHHH), HCHOJIb3Yys 3aKOHBI M (OPMYIIBI,
CBs3bIBaOIIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajiu3a YCJIOBUS 3aJlaud 3allChiBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JJIsl PEIlCHus,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATTMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BEIIMUNHBI;

e pacro3HaBaTh MNPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MPU MOMOIIM (PU3MYECKHX METOAOB, HCIOIb3YS OINHMCAHHE
UCCJIEIOBAHUS, BBIJIEIATh NPOBEPAEMOE IPEANOJIOKEHHE, OLEHUBATH IPABWIBHOCTh TNOpsAJKAa MPOBEICHUS
UCCIIEIOBaHMUS, JIEJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;

e IPOBOAUTH OIBITHI IO HAOTIOJAEHUIO (DU3NUECKUX SIBJICHUN WM (U3HUYECKUX CBOWCTB Tl (M3yueHHE BTOPOTO 3aKOHA
HproTOHA, 3aKOHA COXpaHEHUs! SHEPTUH, 3aBUCUMOCTh Meproia KoaeOaHuil MPYKUHHOTO MasiTHUKAa OT Macchl rpysa
U JKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMIUIUTY/bl MaJlbIX KoJieOaHUM, MPSIMOJUHEHHOE paclpoCTpaHEHUE
CBETa, pasjio’kKeHHEe Oelloro cBeTa B CHEKTP, M3YyUEHHE CBOWCTB HM300paKEHUS B IJIOCKOM 3€pKalie M CBOICTB
n300paxkeHusl mpeaMeTa B coOuparomiel JinH3e, HaOMI0JeHUE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB H3IIyYEHUs):
CaMOCTOSTENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 00OpYy/OBaHHSA, ONUCHIBATH XOJ OMNbITA U €ro
pe3ynbTarhl, GOPMYIUPOBATH BHIBOIBI,



 MPOBOAUTH MIPU HEOOXOJUMOCTH CEPHUI0 MPSAMBIX U3MEPEHUM, ONpPENesis CpeHee 3HAaUCHUE U3MEPSIEMON BEIMUYHMHbI
(bokycHOe paccTosiHME coOuparoleld JIMH3bI), O00OCHOBBIBAaTH BBHIOOp crocoba Hu3MepeHUs (M3MEPUTEIIHBHOTO
nmpubdopa);

e IPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEH (PU3UUYECKUX BEJIUYUH C HCIIOIb30BAHUEM MPSMBIX U3MEPEHHH (3aBUCUIMOCTh
OyTH OT BPEMEHM TNIPU PABHOYCKOPEHHOM JBWXKEHUU O€3 HayaJbHOM CKOpPOCTH, TNepHoja KoyeOaHun
MaTEMaTUYECKOr0 MasTHUKa OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTpaXeHHUs CBETa OT YyIJia MaJieHus U yria
PEJIOMJICHUS OT yrJia MaJieHus): MIaHUPOBATh UCCIEOBAaHUE, CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH
pe3yNnbTaThl MOJYYEHHOW 3aBHCHUMOCTH (DM3MYECKHX BEIWYUH B BUAE TaONMIl U TpadUKOB, JENaTh BBIBOIBI IO
pe3ynbTaTaM HCCIeI0BAHNUS;

¢ IPOBOJIUTh KOCBEHHBIE M3MEpPEHUS (PUINYECKUX BEIMYUH (CpedHssi CKOpPOCTh U YCKOpPEHHE Tela Npu
PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOpPEHHE CBOOOIHOrO MaACHUs, KECTKOCTb MNPYXKHUHBI, KOIPPHUIMEHT TpeHUs
CKOJIb)KEHUS, MEXaHN4ecKasi paboTa ¥ MOIIHOCTh, YaCTOTa M MEPHOJ] KOJIeOaHW MaTEMaTHUYECKOTO U MPY>KUHHOTO
MasiITHUKOB, OINTHYECKasi Cujia cOOMparoniel JIMH3bI, PaJIMOAKTUBHBIA (DOH): MIAHUPOBATH M3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY M BBITIOJNHATH H3MEPEHHS, CIEAys MPEAI0KEHHOW WHCTPYKIUHU, BBIYHCIATH
3HAUYCHUE BEJIMYUHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI C YUYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHU;

e COOMIOZIATH TIPAaBHJIa TEXHUKU 0€30TIaCHOCTH MpHU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHUEM;

e pa3NUYaTh OCHOBHBIC MPU3HAKU M3YUEHHBIX (DU3MUECKUX MOJEJei: MaTepuanbHas TOYKa, a0COIOTHO TBEPIOE TETO,
TOYCYHBIA UCTOYHHK CBETA, Ty4, TOHKAs JHH3A, INTAHETapHasi MOJIENIb aTOMa, HyKJIOHHAsI MOJIeJIh aTOMHOTO SJpa;

e XapaKTEePU30BATh MPUHIIUIIBI JCHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOH HA UX ONMUCAHMUS (B
TOM YHCJE: CHUAOMETp, IaTUYUKHU TOJOKEHHs, PACCTOSHUA M YCKOPEHMs, pakeTa, 3XO0JIOT, OYKH, HEPUCKOIL,
(oroanmnapat, ONTHUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa BunbcoHa), ucnonb3ys 3HaHUS O CBOMCTBAX
(bu3HUecKUX SIBICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

* ICTIOJTH30BAaTh CXEMBl M CXEMATHYHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKHX yCTPOWCTB, M3MEPHUTEIHHBIX MPUOOPOB U
TEXHOJIOTMYECKUX MPOILECCOB MPU PEIICHUU Yy4eOHO--IPAKTHUYECKHUX 3a]lad, ONTHYECKHE CXEMBbl JJIsi MOCTPOCHHUS
M300paKeHHH B TNIOCKOM 3€pKaJie U coOuparomiet JuH3e;

« MPUBOJAUTH MPUMEPHI (HAXOAUTh MH(POPMAIIMIO O MPUMEPax) MPAKTHUECKOTO MCIOIB30BaHUs (PU3NUECKIX 3HAHWHA B
NOBCEAHEBHOM JKM3HU Mg oOecnedeHus: 0e30MacHOCTH Mpu OOpalleHuH C NpubopaMu U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIOICHUS HOPM AKOJIOTHYECKOTO TIOBEICHUS B OKPY KaIOIIEH CpeIe;



¢ OCYLIECTBJIATh MOUCK HH(pOpMauuu (U3NUEcKoro cojepkaHuss B VHTepHeTe, CaMOCTOSTENBHO (QOpMYIUpPYs
IIOUCKOBBIM 3allpoC, HAXOAUTh IIyTH ONPEIEIECHUS JOCTOBEPHOCTH IIOJyYEHHOM HHQOpMAIMU Ha OCHOBE
MMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB,;

* ICTIOJIb30BAaTh MPU BBIOJHEHUU YUE€OHBIX 3a/laHUi Hay4HO--TIONYJSPHYIO JINTEpAaTypy (PU3MUECcKOro cojepaHus,
CIIpaBOYHbIE MaTepUaibl, pecypchbl ceTH MIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHuUs
MH(pOpPMAIMU U3 OJHOWU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHBMEHHBIE U YCTHBIE COOOIIEHMSI Ha OCHOBE MH(OPMAalMU U3 HECKOJBKUX HMCTOYHUKOB
(U3HUECKOro CcoAepXaHus, IMyOJIMYHO MPEACTaBIATh pe3ydbTaThl MPOEKTHOW WM  HMCCIEI0BaTEIbCKON
JEeSATENBHOCTH, IIPH ITOM I'PAMOTHO MCIIOJIb30BaTh U3YUEHHBIN MOHATUWHBIN anmnapar u3y4aeMoro pasjaeina (GU3uKu u
COTIPOBOXAATh BBICTYIUJICHHUE MIPE3EHTALIMEN ¢ yUETOM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 du3snka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
' YK PHpOAL https://m.edso0.ru/7f416194
bubnnorexa [HOK
1.2 @ 2 1
e pe https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHHSI 2 1 o 416104
Hroro no pasneny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BemecTa 1 bubmorexa [JOK
' P - https://m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJIEUCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
FRETGTHELS COCTORHIE BCHIEEIRa https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAMITCCOT ABIDREHHE https://m.eds00.ru/7f416194
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bu6mmoreka [IOK

3.2 Huepuis, macea, I10THOCTS 4 ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a HA MOrPyKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpocteie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 exaHureckat SHepri https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne /i P Konrtpoannbie | IIpakruueckue (1udpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuorexa [JOK
' 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 OJICKTPOMATHHTHAS HHAYKIH 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne /i P Konrtpoannbie | IIpakruueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B I 20 1 3
SAMMOACHCTRIC TE https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3axone! coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTOaHu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHUHECKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTPOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmoreka [JOK
' 3IIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA
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4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 bubmorera [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue 1 mOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 A0 IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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JOKYMEHT NOAMUCAH 3JEKTPOHHON NOJANUCHIO
HOJJIMHHOCTDb JOKYMEHTA INIOATBEPK/JIEHA.

w IPOBEPEHO B IIPOTPAMME KPUITTOAPM.
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