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INOACHUTEJIBHAA 3ATINCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBAHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboueil mporpammbl BocnuTaHuss M Konuenuuu npenogaBaHus y4eOHOro
npeaMera «Pusukan.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTraHU3alMI0 H3Yy4eHUs (QHU3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpaMme mo (u3uke y4UTHIBAIOTCS BO3MOYKHOCTH Y4eOHOTro
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.
[TporpammMa 1o ¢u3uke yCTaHaBIMBAaeT pacHpeiesieHHe yd4eOHOro MaTepuasa 1o rojaam
o0ydeHust (1Mo Kjiaccam), NpenjaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.
[Tporpamma no ¢usuke pazpaboTaHa C LIEIbI0 OKa3aHUs METOJUYECKON MOMOILN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusmka ABISETCS CUCTEMOOOPa3yIOLUUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHomuel u (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHUpa, TPEAOCTABISET Hambosee SICHble 00pas3ipl NPUMEHEHHS HAyYHOTO METOoJa
IO3HAHUS, TO €CTh CII0CO0a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUE.
OnHa W3 TIIaBHBIX 337ad (QU3MUEcKOoro o0pa3oBaHUS B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOH TIpPaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJarouuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOUINMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!
® HAy4YHO OOBACHATH SIBIICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPIPETHPOBATH JaHHBIE W HCIIOJNB30BaTh HAYYHBIC JIOKA3aTENbCTBA IS
MIOJTyYEHUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuernun npenogaBanus yaeOHOTO npeamera «Pu3nka» B 00pa3oBaTEIbHBIX OpPTraHU3AIMIX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxka€HHON pemeHneM Koimernun MunucrteperBa npocsemenuss Poccuiickonn @enepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Hesn n3yyenust pu3nkm:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HaydHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMIPEICTABICHHWA O HAy4YHOM METOAE TO3HaHUS ¥ (OPMHpPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUIA O POJM (U3UKHU /ISl Pa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccnoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JalbHEUIIEMy O0yYEHHIO B 3TOM
HaIlpaBJICHUH.



JlocTrxkeHne STUX Ielell mporpamMmbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCIIeUYnBaCTCS PEIICHUEM CIISAYIOINX 3a1aY:

NprOOpeTeHNue 3HAHUW O JUCKPETHOM CTPOSHUM BEIIECTBA, O MEXaHWYCCKUX,
TETUIOBBIX, YJIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHne yMEHH ONUCHIBaTh M OOBSCHATH (PU3MUECKUE SBICHUS C
HCIIOJIb30BAHHUEM TOJTYUYCHHBIX 3HaHHﬁ;

OCBOCHHE METOJIOB DEUICHHS MPOCTEHINNX pacu€THBIX 3a7a4 C HCIOJIb30BAHUEM
(GU3NUECKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pPa3BUTHC YMCHI/Iﬁ Ha6JIIOI[aTB NpUPOAHBIC SABJICHUSA W  BBIINOJHATHL  OHbBITHI,
nabopaTtopHble PabOTHl W AKCIEPUMEHTAILHBIC HCCICIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEITBHBIX PUOOPOB;

ocBoeHHE MPUEMOB paboThl ¢ WH(poOpManuend (GU3UIECKOro coAepkKaHUs, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 U KPUTUYECKOE
OlLICHUBaHKE WHPOPMALINY;

3HAKOMCTBO CO chepaMu MPOPECCHOHATBHON EATEIIPHOCTH, CBI3aHHBIMU C (DU3HKOU,
U COBPEMCHHBIMH TCXHOJIOTHUAMH, OCHOBAHHBIMH HAa JOCTHIXCHUAX (1)I/I3I/I‘-ICCKOI\/JI HAayKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeJIenio).



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHUYECKUE,
TEILJIOBBIC, IJIEKTPUUYECKUE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs M3MepeHui. MexayHapoiHas cCUcTeEMa €IMHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipupony. EcrecTBeHHOHay4YHbBIN
METOJi TMO3HaHUs: HaOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
(U3HYECKUX SIBJICHUN C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM M IU(POBBHIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne MEHbI JSICHUS TKAIBl H3MEPHUTEIHLHOTO MPUOOpa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wucCIIeOBaHHUS IO TMPOBEPKE THIIOTE3bI: JAIBHOCTh IMOJIETA INAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA MYyCKAa.

Pa3nen 2. [lepBoHayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopaeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddy3un.

3. HaOmionenue siBIeHHM, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHI

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JEHCTBHUS CHIT MOJICKYIISIPHOTO MPUTSKCHHSL.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanudeckoe naBmkeHue. PaBHoOMepHOe W HepaBHOMepHOe ABMxkeHHE. CKOpOCTh.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBH)KEHUH. Pacu€r myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepruu. 3aKOH WHEPIWU. B3auMopaeicTBHME Ten Kak MpUYMHA HW3MEHEHUS
CKOpPOCTH JIBM>KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIECTBA.
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Cwia Kak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuiabl C NMOMOIIBIK JWHAMoOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokecth. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. Ompenenenrie CKOpPOCTH PABHOMEPHOTO JABIXKEHUS (LIapUKa B HKHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMs (IepopMani) MpYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Tela U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. llepenaua naBneHust TBEPABIMU TeJIaMU, KUAKOCTIMU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBiauueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CylIeCTBOBAHUS BO3YLIHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumeioBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckunii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tena Hu

IJIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOILIEHUS TNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Teja B BOJIe OT 00BhEMA MOTPYKEHHOU B YKUIKOCTH
YacTH Tea.

2. OrmpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeENO, IMOTPYKEHHOE B
KUJKOCTb.
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3. TlpoBepka HE3aBUCHMOCTH BBITAJIKWBAIONICH CHUIIBI, JCUCTBYIOIICH Ha TEIo B
AKUIKOCTH, OT MAcChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHs pblyara K OJIOKY. «30JI0TO€ TPaBHIIO» MEXAHUKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHUHMalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BHJIa MEXaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHUS JHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenenrie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUH Tejla II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Usmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPTUH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopun CTpOEeHMs BellecTBa. Macca
U pa3Mepbl aTOMOB UM MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHUH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHWE M KanWUIIpHbIE siBleHUs. TeroBoe
pacUIMpeHNE U CKaTHE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBW)KEHHUS YacTHILL.
Buaytpennsss osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
coBeplieHre padboThl. Buapl Teronepenaun: TeriIonpOBOAHOCT, KOHBEKITUS, H3ITYYECHHUE.

KonunuectBo TemioThl. YenbHas TEINIOEMKOCTh BellecTBa. TemnooOMEH U TemIoBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIIECTB. YJeNbHas TemioTa IaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KUIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmroenue siBIeHUI cMauMBaHUS W KAMHUTSIPHBIX SBICHUM.

HabmroieHue TemnnoBoro pacivpeHust Ted.

M3MmeHeHne naBlieHus Ta3a Mpu N3MEHEHUU 00bhEMA U HarpEeBAaHUH W OXJIAXKICHHH.
[IpaBuna n3MepeHus TeMIepaTyphbl.
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7. Bunuel Temionepeaayu.
8. OxutaxaeHue mpu COBEPIIICHUU PaOOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOTHI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHuE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HabmroneHuie KumeHus.
12. HaGnroieHre mocTOsSTHCTBA TEMITEpaTyphbl IPHU IJIaBJICHUU.
13. Mojenu TeIIoBBIX IBUTATEIICH.
Jlabopamopuwvie padbomot u onvimeol.
OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OMnBITHI IO BBIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITh 10 HAOJIIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KHUIKOCTEH U TBEPABIX TEll.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.
OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WINA OXJIaKICHHUS.
6. IlpoBepka TrHUMOTE3Bl JMHEHWHOH 3aBHCHMOCTH JUIMHBI CTOJOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TeIuloneperadu U

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBIEHHUS TETIOOOMEHA PU CMEIIMBAHUH XOJIOHON M TOPSTUEit BOJIBI.

9. OmpeneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

10. Ompenenenuie yaeabHOM TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCapEHHUS.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaensHON TETUIOTHI IJIABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja aeKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSKEHHBIX Tel OT BEIUYUHBI
3apsI0B U PaCCTOSTHUSL MEXKTy TEIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro nojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIN 3iekTpudeckuid 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAaHEHUs AJIEKTPUUECKOTrO0 3aps/ia.

DJEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. cTOuHHMKHM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTUBIIEHHE
MPOBOJIHUKA. YIENIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 118 ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTta 1 MOLTHOCTB MEKTPUUECKOTO ToKa. 3akoH J[koyms—JIeHna. DnexkTpuueckue 1nenu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B 6bITy. KopoTkoe 3ambikaHUe.

[locTostHHble MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJe.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUUECKOro ToKa. [I[puMeHeHne 3JeKTPOMarHuToB B T€XHUKE. /[eficTBMe MarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lMcmonb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [lpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMYyYEHHs] 3JIEKTPUUECKOM SHEPruu. ODIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Tei.

arONE



CoNoORRWN
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JIBa poJia AEKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIA.

DneKTpocTaTUuecKast UHIYKIIMSL.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPSJIOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MopaenupoBaHU€ CHIIOBBIX JUHUM 3JICKTPUYECKOTO MOJIA.

WCTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIii pazps.

. I3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 31eKTpUYECKOro HaIlpsKEHUST BOJIbTMETPOM.

. Peoctat u mara3uH cCOnpOTHBIIEHUM.

. B3aumopeiicTBue NOCTOSSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOKHOCTH pa3/I€IeHMsI 10JIFOCOB MAarHUTA.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe noJje Toka. JIeKTPOMAarHur.

. JlelicTBu€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHIYKITMOHHOTO TOKA OT YCIOBUU €r0 BO3SHUKHOBEHHS.

25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnwvie padbomot u onvimol.

ook wndE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITh! 10 HAOIIOAEHUIO 3JIEKTPU3ALUH TEJ HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1elCTBUSA JIEKTPUYECKOTO MOJIS HA IPOBOJHUKU U TUIJIEKTPUKH.
CO6opka u mpoBepka paboThl TEKTPUUECKOM LMK MOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIBI TOKA.

W3mepeHne U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MYIIETO Yepe3 pEe3UCTOpP, OT CONIPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
IIPOBOJHHUKA OT €ro JUIMHBI, IIJIOLIAAU IIOIEPEYHOT0 CEYEHHS U MaTepHalIa.

IIpoBepka mpaBuia CIIOXKEHUS HANPSKEHUA IPU IOCIEI0BATEIBHOM COECIMHEHUU
JBYX PE3UCTOPOB.

IIpoBepka npaBuia U1l CUIIbI TOKA ITPH NapaJUIEIbBHOM COEAMHEHUHN PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.

OnpezneneHyre MOITHOCTH IEKTPUUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT HAIPSKCHUS
Ha HEW.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMOJENCTBHUS MIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHUH U
pa3JeIIeHNN.

HccenenoBanue NeUCTBUSA MIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIpaBJICHUs TOKA B KaTYIIKE.

N3yuenune neicTBUS MarHUTHOTO MOJISI HA IPOBOJIHHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENS.

N3mepenne KII1/] aekTpoaBUraTenbHOM YCTaHOBKH.



21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIIMU: HCCIICAOBAHHE
W3MEHEHUH 3HAYEHUs U HaIllpaBJICHUS NHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOrO JBHWKEHHUs. PaBHOMepHOe mpsMoiuHENHOe aBMkeHue. HepaBHoMmepHOe
npsiMoJMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE TIpsMOTHHEHHOE ABMkeHne. CBoOoaHOe nagaeHue. OMbIThI
[Nanunes.

PaBHOoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herotona. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHHUs CKOJIBKEHMS, CHJIa TPEHHS
MOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMUPHOIO TSITMOTEHUS. YCKOPEHHE CBOOOIHOrO IaJEHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
HEepErpy3KHu.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cuil TsKecTH, ynpyroct, TpeHus. Cs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHuumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHH.

Hemoncmpavyuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHHE MyTeH M TPaeKTOPUH ABMXKEHMsI OJHOTO M TOTO K€ Tela OTHOCHUTENIBHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOIUHEHHOTO JBUXKEHUS.

4. VccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOI'O JABUKEHHUS.

5. Habmronenue ABMXKEHMS Tella MO OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHsI TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HaOmoneHue paBeHCTBA CWJI IPY B3aUMOJCHCTBUU TeIl.

9. H3meHneHwue Beca Tela Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TENl.

12. CoxpaHenue UMIysbca MpU HEYIPYTOM B3aMMOAECHCTBHUH.

13. CoxpaHeHue UMITyJIbca TP a0COITIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabmroieHre peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHne MexaHU4eCcKO SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHnue MeXaHUYECKON HEPTUH MTPH JBIXKEHUH TeJIa MO/ ISHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoncTpyupoBaHue TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS

[IapUKa WIH TEIEKKH.
2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapUKa 0
HAaKJIOHHOM INIOCKOCTH.
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10.

11.

OmnpeneneHue YCKOpEHHs Tella NMPH PaBHOYCKOPEHHOM JIBKEHMH I10 HAKJIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HavyaJIbHON CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTH ITyTH OTHOCSTCA KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MMPOMECIKYTKHU BPEMCHU OAUHAKOBLI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIIBI HOPMAaJbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUS.

Onpenenenue KECTKOCTU PY>KUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS NPU DPAaBHOMEPHOM JBIDKCHHH Tela II0
I‘OpI/I3OHTaJ'IBHOﬁ TTOBCPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH TNPH HOABEME Ipy3a C HCHOIB30BAaHHEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nen 9. Mexanuveckue KoJie0aHUsI U BOJHBI.

KonebarenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MepHoJ, 4acToTa,
aMmImTyna. MarematudecKuil W NPYKUHHBIM MasTHUKM. lIpeBpamieHuwe sHeprum Ipu
K0JIe0aTEIbHOM JIBHKEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes 0/ 1eHCTBUEM CHUJIIbI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTU U HA TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOJOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

5. HabnroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezeneHue 4acTOThl U MeproJa KoieOaHUH MPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMMOCTH TIEpHOa KoJeOaHWI TOJBEIIEHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHUMOCTH NEpHUOAAa KOJEOAHWW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJIEOaHWH IPYKHHHOTO
MasiTHUKA OT MAacchl Ipy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHusI.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BonHOBbBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimel.

1. H3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe siBICHHS.

JlyueBas monenb cera. Vcrounuku cBera. lIpsmonuHeliHOe pacmpocTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [loHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B OIITHYECKUX CBETOBOAAX.

Jlunza. Xox nydeir B nmH3e. OnThdeckas cucreMa (oToammapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CEKTpaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeiiHOE pacpocTpaHEHHUE CBETA.

OTtpaxkeHue cpera.

[Tonryuenue n300paxeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnienue cBeTa.

OnTH4eckuii CBETOBOI.

Xox mydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHUi C TOMOIIBIO JTUH3.

. Ilpunuun nelictBus oToanmnapara, MUKPOCKOIIa U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [Tony4eHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOT'O JIy4a OT yIiia Ma/ieHusl.
2. HzydeHme xapakTepUCTHK H300paXeHHUs IPEAMETa B IJIOCKOM 3epKaJe.

3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GHOKyCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPArOIEel JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO 1LIBETa MPEIMETOB NpPU UX HAONIOJAEHWU Yepe3 ILIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoMma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-usznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaktuBHbIE TpeBpainenus. Ilepuop
MoJtypacnaaa aTOMHBIX sIJiep.

SnepHbie peakiy. 3aKOHbI COXPaHEHMsI 3aps0BOIO U MACCOBOTO YHCEN. DHEPIusl CBSI3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HNUs U NOTJIOLICHHUS.

CrieKTpbl pa3IMyYHbIX T'a30B.

CnexTp BoaOpo/a.

Habmroienue TpekoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrpanus u3iaydeHus IpupOIHbBIX MUHEPAJIOB U MPOJYKTOB.

CoNoORWN
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Jlabopamopuvie pabomul u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepeHue paanoakTHBHOTO (QoOHA.

IoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNIb  TNpENHA3HAYEH [UIi CHUCTEeMaTU3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCET0 Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe U1t 00yJaroIMXCs, BHIOPABIIMX 3TOT YUYCOHBINA MPEIMET.

[lpy wW3yYeHUM JaHHOTO MOJYJS PpPEAIM3YIOTCS M CHCTEMAaTU3MPYIOTCS — BUBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrneuMBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaINpEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB 0OyueHUs, (OPMHUPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIANBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO pa3fena pealn3yercs 3a CYET TOro,
4TO 00yYarOIUECs BBIOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3HUECKHUE SIBICHUS
B OKpY’KaroIllel MpUpo/ie U OBCETHEBHOM JKU3HH;

UCTIOJIb30BaTh HAYYHbBIE METOJbI MCCIEeIOBaHUS (PU3UUECKUX SBICHUH, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUM HA OCHOBE
3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX M3BECTHBIX BHJIOB SHEPTHH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

JOCTHIKEHHUE TNIHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) maTpHOTHYECKOr0 BOCTIMTAHMS:

e [J mposiBIieHHE HHTEpEca K UCTOPUH i COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (hPU3NYEeCcKOi
HayKU;

e [] IICHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(DU3HUKOB;

e 2) rpasIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e [] rOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYX/IEHUU OOIIECTBEHHO 3HAYUMBIX U STUYECKHUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTUKEHUHN (PU3UKU;

e [] 0co3HaHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JAESITEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIMTAHMSA:

e [] BOCHpUATHE SCTETHUYECKUX KAyecTB (M3MUECKON HAyKH: €€ rapMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

¢ 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

e [J oco3HaHME IIEHHOCTH (PU3MUECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHHS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

e [] pa3BUTHE Hay4yHOIl TI0O003HATENILHOCTH, HHTEPECA K UCCIIE0BATENLCKOM 1eITeIbHOCTH;

e 5) popmupoBaHus KyJIbTYPHI 310POBbSI M 3MOLMOHAIBHOIO 0JIATOIIOIYYHS:

e [] oco3HaHHE LIEHHOCTH OE30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHUpE, BaXXHOCTHU IpaBWil O€30IaCHOrO IIOBEACHMUS Ha TpaHCIOpTE, Ha JOporax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

e [ chopMUpOBaHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHKE CBOETO MpaBa HA ONIMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

e 06) TPYIOBOIO BOCIIMTAHMSA:

e [] aKTUBHOE y4yacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeNbHOM
OpraHM3alii, TOopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAIpPaBICHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

e [] uHTepeC K MPaKTHUECKOMY U3YUCHHIO MPOQECCHIA, CBA3aHHBIX C (DU3HKOIA;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:

e [] opueHTanMsi Ha TMpPUMEHEHHE (U3MUECKUX 3HAHUN AN pelieHus 3aaad B o0jacTtu
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUTSL OKpYKalOIEen Cpeibl;

e [] oco3HaHue r100albHOI0 XapakTepa SKOJIOTMYECKUX Mpo0ieM U MyTel UX pelieHus;

e §8) azanTanum K U3MEHSIIOIUMCS YCJIOBHSIM COLMATbHON U NMPHUPOIHOI cpeabl:

e [] morpeOHOCTH BO B3aUMOJEWUCTBUU TpPU BBHIMOJIHEHUHM UCCIEJOBAHUM U TMPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHX;

e [] MOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESATEIbHOCTD;

e [] morpeObHOCTh B (pOPMHpPOBAHUHM HOBBIX 3HAHUH, B TOM uuCie (HOPMYIHPOBATH HIIEH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

e [] oco3HaHue ne(HUIMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

e [] TUTaHUPOBAaHKE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PH3UYECKUX 3HAHUI;

e [] cTpeMJIeHHE aHAIM3UPOBATh U BBISIBIATH B3aUMOCBSI3M TPUPOJBI, OOIIeCTBA H
HSKOHOMHKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NIESCKUX 3HAHMUIA;



e [] omeHKa CBOMX JEHUCTBUM C Y4ETOM BIMSHUS Ha OKPYXKAIOLIYI0 CpPENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATDI

B pesymbraTe ocBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusi y oOyuyatomierocss OyayT cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jjornyeckue JeicTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);
yCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIsl 00001eHus
Y CPaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUYHS B PACCMATPUBACMBIX (DaKTax, JaHHBIX U
HAOJII0JICHUX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSM;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3U IMPU U3YYEHUU (PU3UUECKHUX SBICHUN U
MPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX U HWHAYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BEITUUNH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHoco0 pemieHus ydeOHOM  (u3mueckod 3agauu
(cpaBHEHHE HECKOJIBKMX BAapHaHTOB pEIICHHUs, BBHIOOP HamOoJee MOIXOAIIEr0 C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBLIe ucciaenoBaTeLCKUeE AeiiCTBHSA .

MCII0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

MPOBOJUTh IO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXHBINA
buznyecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeJOBaHHE (PU3NUECKOTO SBICHUS;
OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMALMIO, MOJYYEHHYIO B XOJ€
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (hopMyaMpoBaTh 00OOIIEHHMS M BBIBOJABl IO  pe3yibTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JajbHEIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKkKe
BBIIBUTaTh MPEIIOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH MOUCKE U OTOOpe
nH(pOpMalLlMU WK JaHHBIX C YYETOM IPEAIOKEHHON yueOHOo! (pru3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHMaIbHYIO (OpMYy IMpeAcTaBiIeHUs HHPOpMALMK U
WUTIOCTPUPOBATh pEIIaEMbIe 3aJaud HECIOKHBIMH CXEMaMM, JAMarpaMMaMy, HHOHN
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:

B XoJe OOCyxkJAeHHs Yy4eOHOro Mmarepuana, pe3yJbTaToB JabOpaTOpHBIX paboT u
MIPOEKTOB 3a7[aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMOW TEMBI U BHICKA3bIBaTh HJICH,
HalleJICHHbIE Ha pellIeHue 3a/1aud U MoAepKaHue 0JaroenaTeIbHOCTH O0IEHMS;
COIIOCTABJIAAITb CBOU CYXACHUA C CYXICHHUAMHU APYTUX YYaCTHUKOB [Avajiora,
OOHapY)KUBATh PA3IMYNE U CXOJICTBO TTO3HIINH;

BBIpa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyoNIMYHO  TPEACTABIATh  PE3yAbTAThl  BBINOJHEHHOTO  (PM3MYECKOrO0  OMbITa
(9KCIIepUMeHTa, UCCIIeI0BaHts, IIPOEKTA);



MOHUMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYATBLHOW pPaOOTHI
P PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIIeMBI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBHITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOmMHA TPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSTEIIbHO C(HOPMYJIUPOBAHHBIM yYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA
Camoopranuzaunus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsIX, TPEOYIOLIMX Ul PeILICHHsI
(bu3n4ecKux 3HaHUM;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYaAIbHOE,
IPUHSTHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUMN IPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCJIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh IIPEIaraéMble BApUaHThI PEIECHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬁMOKOHTpOJIb, IMOLIHMOHAJIbLHBIH HHTEJIJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyuIaraTh IUIaH €€ U3MECHEHHUS,

OOBSICHAT MNPUYMHBI JIOCTUXKEHUS (HEJOCTM)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBIOJHEHUS (PU3NIECKOTO
UCCJIEIOBAaHMSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTb ce0s1 Ha MECTO APYroro 4eloBeKa B XOJ€ CIOpa WIN JAUCKYCCUU HAa HAYYHYIO
TE€My, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peUeHHH (QU3UYECKUX 3a1ad Wi B
YTBEPXKACHUSIX HAa HAYYHbIE TEMbI M TAKOE K€ IIPaBoO JPYToro.

IMPEAMETHBIE PE3YJIBTATHBI
K xoHuy oOyueHust B 7 Kjacce MpeIMETHbIE pPe3y/lbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSI YMEHUI:

UCIIONIB30BAaTh TMOHATHS: (U3MUECKHEe U XUMHYECKHE SBJICHHS, HaOII0JCHHE,
HKCIIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHMSI BelecTBa (TBEpIOE, >KHIKOE, Ta3000pa3HOe), MEXAaHHUYECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopHs,
paBHOJCHCTBYOIAs cwia, jaedopManus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOIarnmecs cocy bl

pasznuyath siBieHus (quddy3us, TEMI0Boe ABUKEHNE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JBIKCHHE, HEPaBHOMEPHOE JIBIDKECHUE, MHEPIINS, B3aMMOJICHCTBHE TeJ, PaBHOBECHE
TBEPABIX TN C 3aKPeIIEHHOW OChIO BpalleHMs, Tepeaada AaBleHUS TBEPIBIMU
TEJIaMH, XUJAKOCTSIMH U ra3aMu, aTMoc(hepHOe JaBJICHHE, TUIaBaHUe TeJl, IIPEBPaIICHUs
MEXaHUYECKOM SHEePTUM) MO OMHMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NICCKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUHA B OKPYXKAIOIEM MHUPE, B
TOM uucie (pU3uYecKue SIBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU



CKOPOCTSIMH B JKMBOW M HEXUBOU IPUPOAE, NEHUCTBUE CUJIBI TPEHUS B IPUPOAE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO JABIICHUS Ha XUBOM OpraHusM, IJIaBaHUe phbIO,
pBIYary B TEJE YeNIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUII;

OTHCHIBATh U3yUCHHBIC CBOMCTBA TE U (PU3NYCCKUE SBICHUS, UCIIONB3YS (PU3NICCKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBAa, BpeMs, MYyTb, CKOPOCTh, CPEIHSSA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJA TSDKECTH, BEC Tella, CUJla TPEHUsS, [aBICHUE
(TBEpHOro Tema, >KUIKOCTH, rasza), BBITAJIKMBAIOIIAs CHIIA, MeXaHuWdeckas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro ACUCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTEHLHUAJIbHAsl DHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPAKTOBATh (PU3NICCKUI CMBICI HCIIOJIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €IUHUIIBI
buznyecKux BEIMYUH, HAXOAUTh (POPMYIbI, CBA3BIBAIONIME MJaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHUMH BEIMYMHAMH, CTPOUTh TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH
bu3nYeCKuX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M IPOLECCHI, HCIOJIb3Ys
IpaBUJia CIOKEHUs cui (BIOJb OAHOM NpsMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBeCHs pbluara (0J0Ka), «30JI0TO€ IMPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHHsS MEXAaHMYECKOH SHEepruu, IpU OSTOM JaBaTb CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3aIllMCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHl W CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTYyallMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABJIATH MPUUMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHUeCcKUX IIaroB ¢ Onopoi Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MYUCCKHUX SBICHHWM, (U3WYECKHX 3aKOHA WA
3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadd B 1—2 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJICTABIATH (U3UYECKUE BEIUYMHBI B (OPMYIBI U
MPOBOJIUTH PACYEThl, HAXOJIUTh CIPABOYHBIC JAHHBIEC, HEOOXOIUMBIE IS PEIICHUs
3a/1a4, OI[EHUBATh PEATMCTUYHOCT MOMy4YeHHON (PU3NUECKON BETMUNHBI,
pacro3HaBaTh TPOOJIEMBI, KOTOpPHIE MOXHO pEHIUTh MPH TMOMOIIH (HUIUIECKUX
METOJI0OB, B OINMCAHUM MCCIEAOBAaHUS BBIACIATH IMPOBEPSIEMOE MPEINOTOKEHHUE
(rumotesy), pa3nIuyaTh U HWHTEPIPETHPOBATH TMOJIYUEHHBIH pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ ONBITA, JI€JaTh BHIBO/IBI 10 €r0 Pe3yIbTaTaM;

MPOBOAMTH OMBITHI IO HAOMIOCHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten: (GopMynaHpoBaTH MPOBEpPAEMbIE MPEANONOKEHHS, COOMpaTh YCTAaHOBKY U3
IPeJI0KEHHOTO0 000PYAOBAHNUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITIOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHUSI, BpEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIEPATypbl C UCMOJIH30BAHUEM aHAIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOANTH MCCIIETOBAHNE 3aBHCHUMOCTH OIHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
HCITOJTh30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYyTH PAaBHOMEPHO JBIDKYIIIETOCS
Tela OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHHUS CKOJIbKEHUS OT Beca Teja, KayecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBl TPEHHS OT TIUIONIAaN
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTH OT YIJIWMHEHHUS MPYKUHBI, BHITAJKUBAIOLIEH
CHWIBI OT O0BEMa MOTPYKEHHOM 4YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT IIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBUYM TJaBaHUS TeN, YCIOBUWM pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEeIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEHUs, CIeaysl MPeIOKEHHOMY IJIaHy, (PUKCHpPOBATh PE3yNbTaThl MOJTYYCHHOMN



3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEIOKEHHBIX TaOIHIl M TpadHKoB,
JIeNIaTh BBIBOJIBI IO PE3y/IbTaTaM MCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CWIa TPEHHUsI CKOJIbXKEHHUs, [aBJIEHUE BO3yXa,
BBITAJIKMBAIOIIAs CHUJIA, JEMCTBYIOLIAss Ha IMOIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAsIOKEHHON
MHCTPYKLWU: TIPU BHIOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYEHNE UCKOMOW BEIMYMHBI;

coOmoaTh TpaBWJia TEXHUKH Oe30macHOCTH mpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3plBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBUKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOHl Ha UX ONHUCAaHUA (B TOM YHCIE: MOAIIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHHUSA O CBOMCTBAaX (PM3MYECKUX SIBJICHUH U HEOOXOAUMBIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MHPaKTUYECKOTro
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A oOecredeHus
0e30macHOCTH NpU OOpalieHMH ¢ OpuOopaMu M TEXHUYECKHMMM YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COONIOJEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpYKaroIlleH cpese;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOIIUXCS 3HAHUN U MTyTEM CpaBHEHUS
Pa3IMYHBIX NCTOUYHUKOB BBIJIEIATH HH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTHBOPEUNBOM
WA MOXET ObITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUK (PU3NUIECKOTO COJIEPKaHUs, B TOM YHCIe MYOJUYHO AeNaTh
KpaTKhe COOOIIEHUs O Pe3ysibTaTax MPOEKTOB MM YUeOHBIX MCCIEOBAHUHN, IPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATH BBICTYIIJIEHUE NIPE3EHTALUENH;

IIPYU BBIIIOJIHEHUHU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenessTh 00S3aHHOCTH B
IpynIe B COOTBETCTBUHU C ITOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTDH 3a BBIIOJIHEHUEM IUIaHA
NecTBUHM, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BbICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIHX.

K xonny oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

UCIIOJIB30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYI, TEIIOBOEC IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIIMUECKHE M aMop(dHBIE Tela,
HACBIIICHHBI U HEHACBILIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSA
DHEPIHUs, TEILUIOBOM JBUIATElb, HIEMEHTAPHBIN IEKTPUUECKUN 3apsill, DJIEKTPUUECKOE
1oJIe, TPOBOJHUKH W JHUDJIEKTPUKH, MOCTOSIHHBIA JIIEKTPHUYECKUN TOK, MarHUTHOE
T0JIE;

pa3iuuaTth SIBICHUS (TEIJIOBOE pacIIMpeHHe W CKaThe, Terulonepenada, TErjoBoe
paBHOBECHE, CMAauyuMBaHHWE, KaNWUIAPHBIE SBJICHUS, MCHApPEHHE, KOHJCHCAIMS,



IJIaBJICHUE, KpHUCTaJLIN3aLns (oTBepaeBaHue), KMIICHUE, Terionepenaya
(TEemIonpoOBOHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTpU3aLHUs Tell, B3aUMOJICHCTBUE
3aps/ioB, JCUCTBUS SJIEKTPHUYECKOTO0 TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJICHCTBHE
MarHuToB, JCWCTBHE MAarHUTHOTO IOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKLMS) II0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHA B OKPY)KAIOIIEM MUPE, B
TOM uyucie (U3MYEeCKHe SBICHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWUISIpHBIE SBICHUS B NPUPOAE, KPUCTAUIBI B mpupoze, usznydenue ConHua,
3aMep3aHue BOJOEMOB, MOpCKUEe Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHeEs, CHeEra,
DIIEKTPUYECKUE SIBJICHUS B aTMocdepe, DIIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeiid MOICOB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emiie, MOJISIPHOE CHSIHHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33]auy B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHHUIA;

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TeI U (1)I/I3I/I‘-ICCKI/IG SABJICHUS, UCIIOJIb3Ys (1)I/I3I/I‘-IGCKI/Ie
BCIIMYNHBI (TeMHepaTypa, BHYTPCHHAA OHCPIrus, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA
TEIUIOEMKOCTh ~ BEILECTBA, yJelbHas TEIUIOTa IUIABJICHUS, YAeNbHAas TeIJioTa
napooOpa3oBaHMs, YAEIbHAS TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQUIMEHT IMOJIE3HOTO
JNEHCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, SJEKTPHUUECKUN
3apsij, CHja TOKA, JJIEKTPHUYECKOE HANpsHKCHHUE, CONPOTUBIICHWE IPOBOIAHHKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOUIHOCTh JEKTPUUECKOTO TOKA), pU
OMMMCAaHUN TIPAaBUJIBHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II71 CMBICJI HCIIOJb3YEMBIX BCJIWYHH,
0003HaYeHHS] ¥ €AMHULIBI (PU3UUECKUX BEIMYUH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JAHHYIO (HU3UYECKYI0 BEIUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTCpHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘~I€CKI/IC SABJICHUSA W IIPOLCCCHI, HCIIOJIb3Yys
OCHOBHBIC ITOJIOKCHUS MOHCKynﬂpHO-KHHCTHqCCKOﬁ TCOpHUU CTPOCHUA BCIICCTBA,
MNPUHIIAIT CYMEPHO3UIMH Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma ansi ydacTka memnu, 3akoH J[xoyns—JIeHma, 3akoH cOXpaHEHHS
SHEpPruM, MPHU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €ro
MAaTCMAaTUYCCKOC BBIPAKCHHUC,

OOBSICHATh (pr3HMYecKHe MpOLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaIui MPAKTUKOOPHUEHTUPOBAHHOTO Xapakrtepa: BBISIBIISITH
MPUIUHHOCJIICACTBCHHBIC CBA3U, CTPOUTH 00bsicHeHre n3 1—2 JIOTHYECKHUX IIIaroB C
ornopoi Ha 1—-2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NIECKUX 3aKOHOB HITU
3aKOHOMEPHOCTEN;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YysA 3aKOHBI U (POPMYIIBL,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHalW3a YCJIOBHS 3aqadd
3aIIMCbIBATh KPAaTKOC YCJIOBHUC, BBIABJIATH HECAOCTATOK OAHHBIX JJIA PCIICHUA 3aaadvu,
BBIOHpaTh 3aKOHBI U (OPMYITBI, HEOOXOAUMBIE ISl €€ pellIeHus, TPOBOAUTH PACUETHI U
CpaBHHBATH MOJYUCHHOC 3HAYCHHUC q)HSI/I'-IeCKOI\/'I BCJIMYHHBI C U3BECTHBIMU JJTaHHBIMU
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIN (PUINIECKUX
METO/IOB,  MCIIONB3ys  ONHMCAaHUE  HUCCIEAOBAaHMS,  BBIICNATH  IPOBEpSEMOE
MMPCAIIOJIOXKECHNUEC, OLCHHUBATH IMPABUIBHOCTE IOPAAKa IMPOBCACHUA HCCICIOBAHUAA,
JIENIaTh BBIBO/IBI,

MPOBOAMTH ONBITHI MO HAONIOIEHUIO (PU3NUYECKUX SBJICHUN WM (U3NYECKUX CBOWCTB
Ten (KaWUISIpHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYPhI, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBaHUS MPU U3ITyUYEHUU OT LIBETa
W3IIydaromnie  (TOTrJIomaroIie) MOBEPXHOCTH, CKOPOCTh HMCHApeHHs BOABI  OT
TEMIEPATypbl JKUIKOCTH W IUIOMIAAUM €€ TMOBEPXHOCTH, DIEKTpPHU3alUs Tel W



B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aMMOJECHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX 10JIEH OCTOSHHBIX MarHUTOB, AEWCTBUSI MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuUTa, CBOMCTBA 3JIEKTPOJBUIATEIS
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsEMblEe MPENOI0KEHUsA, COOUpPaTh
YCTAaHOBKY M3 MPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTh BHIBOBI;

BBITOJHATH NPSMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HCIOJIb30BAHUMEM AaHAJIOTOBBIX NPUOOPOB U JIAaTYUKOB
(¢u3nUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl M3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTh COIPOTHBIIEHUS IPOBOJHUKA OT
€ro JJIMHBI, IJIOLaJN MONEePEYHOro CEeUEHHUsI M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCIICIOBAaHUE I10CIIEI0BATEIbHOIO U MapajljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIIONHATH M3MEPEHHs, CIETYs
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaHKOB, AETATh BBIBOAKI 110 pPE3yJbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (U3UYECKUX BEIUYMH (yIenbHas TEMI0EMKOCTb
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coONoaTh TMpaBWJa TEXHUKH 0€30MacHOCTH TMpH pabore ¢ J1abopaTOpHBIM
000pyI0BaHKEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OHNOpPOH HAa MX OIHUCAHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUYMUK DIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUECKHE YCTPONCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PeocTar), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHUX IIeNel ¢ MOCIe0BaTeNbHbIM U MapajuIeIbHBIM COeIMHEHHEM
AIIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 2JIEMEHTOB AJIEKTPUUECKUX LENeil;
OPUBOANUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPHUMEPax) MPaKTUYECKOTO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEJIHEBHOW KM3HM AN OOecredeHus
0e30MacHOCTH TpHU OOpalleHMH ¢ NpuUOOpaMH M TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollleu cpese;

OCYILIECTBIISATh MOMCK HH(pOpMaluu (U3NYECKoro cojepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NTYTEM CpaBHEHHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIJICNIATE MH(OPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYE€OHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro Ccojaep)KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;



co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
HH(GOPMANNIO M3 HECKOJIbKHX HCTOYHUKOB (PU3MYECKOTO COAEp)KaHWS, B TOM UYHCIIC
nyOJIMYHO  TPEACTaBIATh  PE3yAbTaThl MPOEKTHOHM WM  HCCIEeI0BATEIbCKON
JIeATEIILHOCTH, TP 3TOM TPaMOTHO HCIIOJIB30BAaTh U3yYEHHBIN MOHATUHHBIA ammapar
Kypca (pHU3MKH, COMPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;

IpU  BBINOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAHMH (U3MUECKUX MPOIECCOB
pacnpenenats 00S3aHHOCTH B IPYNIE B COOTBETCTBHU C IOCTABJICHHBIMH 33/1a4aMH,
CIIEIUTh 32 BBIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHMBAaTh  COOCTBEHHBIH BKJIAJ B  JAEATEIBHOCTh  TPYIIBI, BBICTPAHBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, IPOSBIISS TOTOBHOCTD Pa3peiaTh KOH(IUKTHI.

K konny oOyuenuss B 9 kJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JABMkKeHUs, nedopMmanus (ynpyras, miacTuueckas),
TpEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEpPEerpy3Ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tena, paBHOBECHE,
MEXaHHYECKUE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPPa3ByK H©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TODJIONIeHHs, anbda, Oera- M ramma-
U3ITy4eHUSs], U30TOIBL, SiACpHAs YPHEPTEeTHKA,

pasznuuath SiBJIeHUs (paBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJUHEHHOE JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE, CBOOOHOE TIaZCHUE T, pABHOMEPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEAKTUBHOE JBUKCHHE,
Kose0aTeIbHOE NIBIDKEHUE (3aTyXamoIllue W BBIHYKICHHBIC KOJICOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTPaHEHHE,
OTpa)KE€HHUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOTO CIIEKTPa W3ITy4EHUS )
M0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUHN B OKpYKaroleM Mupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHEYHOM CHUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPTraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaaUOAKTHBHBIN
$oH, KOCMHYECKHE JIy4YH, pPAJUOAKTUBHOE W3JTyUYE€HHUE NPHUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3HYECKUX SIBICHUN;

OTNHUCHIBATh U3yUYCHHBIE CBOMCTBA TeN U (PU3UUCCKUE SBIICHUS, UCTIONIB3Ys (pr3nyecKue
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBHKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
cuJa TSDKECTH, YCKOpPEHHE CBOOOIHOTO TMaJCHWs, BEC Tella, UMIYJIbC TeJa, UMITYJIbC
CHWJIBI, MEXaHUYecKas paboTa U MOIIHOCTb, MOTEHIIUATbHAS dHEPTUS TeJa, MOJAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJHas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTeh MPETOMIICHHUS
Cpelbl), TIPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIBI,



CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEIUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPrHH, 3aKOH BCEMHUPHOIO TSITOTCHUS, MPUHIUI CYNEPHO3UIMH CHII,
IPUHLINII OTHOCUTENBbHOCTH ["anues, 3akonsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbI COXpPAaHEHHUS 3apsJ0BOTO U
MaccoBOI'O YHMCEJ MpU SJAEPHBIX pPEaKUUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MAaTEMAaTHUYECKOE BBIPAKECHUE;

OOBSICHATH (pU3MYECKHE TMPOLECCHl M CBOWMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallull  IPAKTUKOOPHUEHTUPOBAHHOI'O  XapaKTepa:  BBIABIATH  IPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOpOi Ha 2—
3 u3y4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4M (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONINE WU
M30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIBI, HEOOXOAMMEBIE JUIS PELICHHUS,
OPOBOAWTH pPAacu€Thl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPABUWJIBHOCTh MOPSAKAa IPOBEACHUS MCCIEAO0BaHUSA,
JIeJIaTh BBIBOJIbI, MHTEPIIPETHUPOBATH PE3YIbTaThl HAOIIOACHUI U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHMsI SHEPTUU, 3aBUCUMOCTD
nepuoja KojnebaHuii MPyKUHHOTO MAATHHUKA OT MAaccChl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJE€OAHUMN, IPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3liokKeHHe OeJIoro cBeTa B CHEKTp, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIoIeHNe CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB H3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HAabOpa 000py0BaHMsI, OITMCHIBATh X0/ OIBITA U
€ro pe3yibTaThl, POPMYTUPOBATH BHIBOIBI,

IPOBOAMTH NPU HEOOXOAMMOCTH CEPHUI0 MPSAMBIX H3MEPEHUN, ONpenenssi cperHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pPa);

IPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (M3UYECKUX BEJIMYMH C HCIOJIb30BaHHEM
OpSIMBIX HM3MEpPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHH I[P PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIrja OTpa)X€HHsI CBETa OT yrja MaJeHUs U
yIila MpesoMJIeHHUs OT yIJia MajJeHus): IIAHUPOBaTh MCCIE0BAHUE, CAMOCTOSTENHHO
coOuparb yCTaHOBKY, (DUKCHpOBAaThb pE3yibTaThl IOJYYEHHOH 3aBHUCHUMOCTH
bu3MYECKUX BETUYMH B BUJE TaOMUIl U TpadUKOB, JIe1aTh BHIBOJBI MO pe3ylbTaTam
HCCJIEJIOBAHMUS,

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTb, YacToTa M TMepHOoA KojeOaHMH MaTeMaTHYecKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKass Cuja COOMparome JIMH3bI, pPAJAUOAKTHUBHBIN (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpPATh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBITIONHSTH
U3MEpEeHUs, cienysl MPeAJIOKeHHON MHCTPYKLMH, BBIUUCISTH 3HAUEHUE BEJIIMYUHBI U



AQHIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
W3MEPEHHI;

coOioaTh TMpaBWJa TEXHUKH Oe30MacHOCTH Ipu pabore ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IJIaHETapHasi MOJIEIb aTOMa, HYKJIOHHAs: MOJIEJIb ATOMHOI'O $]1pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONMCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
paccTosSHUS M YCKOPEHHUS, paKeTa, 9X0JI0T, OYKHU, IEPUCKOI, (poToamnmapar, ONTHUYECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMmepa BuibcoHa), wucnosb3ys 3HaHUS O
CBOICTBax ()M3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
W3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IPU PELICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUUECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEJAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIleH cpese;

OCYIIECTBIISATh TMOUCK uHPopManuu Qundeckoro cojepxkanuss B HTepHere,
CaMOCTOSITENIbHO (DOPMYJIHpPYsl TMOUCKOBBIM 3alpoc, HAXOAUTh IIYTH OIPEICICHUS
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJIHUTEIBbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IIPU BBINOJHEHUM Y4YE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATypy
(U3NYECKOT0 COJEp)KaHUs, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WIIM UCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Ipe3eHTaled ¢ y4éToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Kosau4yecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecxne o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 Pusuika - Hayka 0 MpHPOAe 2 https://m.eds00.ru/7416194
bu6mmorexa [IOK
12 H3HHCCKHE BEAHHHbI 2 ! https://m.eds00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4HBIN METO/ IO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHaya/ibHbIEe CBeIeHUS] O CTPOEHHUH BellleCTBa
bu6mmoreka [IOK
2.1 CTpoeHue peilecTsa . https://m.eds00.ru/7416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubmorexa LOK
' https://m.edso00.ru/7f416194
Htoro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
31 Mexarmeckoe asukenne 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.2 HMuepuuus, macca, II0THOCTS 4 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Bupt cun 14 1 2 https://m.eds00.ru/7f416194
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Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEl U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlanenue xuaKoctn S https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edso00.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3zgea 5. Pa6ora u MOomHOCTh. JHEPrust
bubmuorexa [JOK
51 PaGoTa u mommHoCTS 3 1 https://m.eds00.ru/7f416194
bu6mmorexka [IOK
5.2 Hpoctsie MexaHH3MEI S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
>3 Mexareckas SHEpris 4 . https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3znen 1. TensioBble siBJIeHUSI
. bubmuoreka [JOK
11 CTpoenne u CBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Tennoseie nponeccet 21 1 S https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tesa 7 1 bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarsutHbie sB1CHHs 6 1 L5 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DJIeKTPOMATHUTHA MH YKL 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 145
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypesI
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumonelictsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKoHEI coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuorexa [JOK
2.1 MexaHHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBbIE ABJICHUSI
bu6mmorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TIPUOOPHI 6 3 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK

4.3 Paznoxxenue 6enoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bubmuoreka [JOK
51 Hcnyckanue u MorJIonieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasjeun 6. IloBTopuTe/1bHO-000011AI0IIMIE MOY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




