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NOACHHUTEJIBHASA 3AITHCKA

[Tporpamma no (u3MKe Ha YPOBHE OCHOBHOIO 0G11ero odpazoBaHHA COCTABICHA HA OCHOBE MOJIOKEHHI
1 TpeboBanHuii K pe3yabTaTaM OCBOEHHA Ha 0a30BOM YPOBHE OCHOBHOI oOpazoBaTelbHON nporpamMMel,
npeacrasiennsix B ®IOC 000, a rakike ¢ yuérom desiecpansnoii paboueii nporpaMmbl BOCIHTaHHA W
Konnenmn npenonasanua yuebnoro npeamera «Dusukan.
Coaepanne  nporpammel 1o ¢u3uke HanpasieHo Ha  QoOpMHpPOBAHHE CCTCCTBCHHO-HAayYHOI
IPAMOTHOCTH 0DYUAIONINXCA H OPraHn3alimIo H3ydenns GH3NKH Ha JeATeILHOCTHON ocHoBe. B nporpamme no
(hn3mKe YIUTHIBAIOTCS BO3MOKHOCTH ydeOHOoro mnpeamera B peamusanmy  Tpedopannii ®I'OC 000 «
MIAHHPYEMBIM JIMMHOCTHBIM M METANpeIMETHBIM pe3yibTaTaM 00yHeHMA, a4 TAKKe MEKIPeIMETHBIE CBA3M
ECTECTBEHHO-HAYMHBIX YUeOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHui.
IMporpayya no ¢u3MKe YCTaHABIMBACT pacnpenencHue yqeOHOro Martepuaia no roaam obyudenus (nmo
K1accam), npeanaraeT MpPHMEPHYIO TMOCAeI0BaTeNBHOCTh H3YIEHHA TEM, OCHOBAHHYIO Ha JIOTHKE pa3BHTHA
NPEAMETHOTO COJACPKAHMA H YIETC BOIPACTHLIX 0CODECHHOCTEH 0byuaonmxces.
[Tporpamma no ¢msnke paspaborana ¢ HEALIO OKA3aHHA METOIMYMECKON NOMOIM YUHTENIO B CO3IAHHH
paboueii mporpaMMbl o yHeGHOMY npeaMeTy.
(Du3NKa ABMIACTCA CHCTEMOOOPA3YIONIHM Ui €CTECTBEHHO-HAYYHBIX YHeOHBIX MPEIMETOR, MOCKOIbKY
(hu3HYECKHE JAKOHBI JIEKAT B OCHOBE NMPOLECCOB 1 ABJACHHIH, H3YYaeMbIX XHMHeH, Onosorueii, acrponomueii n
tu3ngeckoii reorpadiieii, BHOCHT BKJIAI B €CTECTBEHHO-HAYUHYIO KapTHHY MHpa, npeaoctapager HanbGosiee
ACHBIE 0Opasiibl MPHMEHEHHA HAYMHOTO METO/1a MO3HAHUA, TO €CTh crnocoba NMoayueHHs JOCTOBEPHBIX 3HAHMI
0 MHpE.
Onna n3 raasuelx 3aga4 QU3HUECKOro odpazoBanus B CTPYKTYpe odniero odpazoBains COCTOMT B
(hopMHpOBaHIH €CTECTBEHHO-HAYMHOH rPaMOTHOCTH H MHTEpEca K HayKe Y 00 yHatonHxcs.,
Mayuenne du3uky Ha 0a30BOM YPOBHE NPCANOIAracT OBAICHHC CACAYIONIMMHE KOMICTCHTHOCTAMH,
XapaKkTepu3yIONIMMH eCTECTBEHHO-HAYUHYIO IPaMOTHOCTE:
®  HAYYHO OOBLACHATH ABJICHIA;
e OLEHHBATL H MOHHMATL OCOOEHHOCTH HAYUYHOTO HCCIE10BAHHA;
® HHTEPNPETHPOBATH JIAHHBIE M HCTOIB30BaTh HAYYHBIE JIOKA3aTeIbCTRA JUIA MOTYYEHHA BHIBO/IOB,
Ienm wiydenna ¢U3MKM HA YPOBHE OCHOBHOro obmero obpazopanusa onpesenenbl B Konuenimm
npenoaaBaHua yuedHoro npeameta «Puznka» B obpazoBarenbHeX opranusanuax Poccniickoil Mexepaniy,
peAM3YIONMX  OCHOBHBLIC o0nieodpasoBaTe/ibibiec  nNporpammel,  yreepaaénnoit  pemennem  Koswternn
Munncrepcrsa npocsenienns Poceniickoii @eepanny (npotokos ot 3 aexadpa 2019 r, Ne [TK-4sn).
Hean u3yuenus pusnkn:
e [puOOpeTCHHE HHTEpECca W CTPEMIICHHSA ODYUAIONINXCA K HAYUHOMY H3YUCHHIO NPHPOJIBL, PA3BUTHE
HX MHTS/IEKTYATBHBIX M TBOPHECKHX crnoco0HocTel;

® pa3BHTHE NPEACTABICHUII O HAYUHOM METOJE MNO3HAHHA H (JOPMHPOBaHHE HCCIEI0BATEILCKOIO
OTHOLICHHA K OKPYKAIONIHM ABICHHAM;

e (opMupOBaHHE HAYYHOIO MHPOBOIIPCHUS KaK PE3YJILTATA H3YUCHHSA OCHOB CTPOCHHA MaTCpHH M
(hyHIaMeHTANbLHBIX 3aKOHOB (DH3HKH;

e (QopMmupoBanHe npeACTaBICHHI 0 poan (GHIHKH UIA PA3BUTHA APYIHX €CTECTBCHHBIX HAYK, TEXHHUKH
W TEXHOJIOIHit;

® pa3BHTHE TpEACTaBICHHII 0 BO3MOKHBIX chepax Oyaymed mpodeccHOHATBHONW ASATENBHOCTH,
CBA3AHHOIT ¢ (PU3HKOIL, NOATOTOBKA K JaabHeiieMy 00yMeHHIO B YTOM HAIPARICHHU.

Jocruwenue STux uesell nporpaMMbl 1o QH3MKE Ha YPOBHC OCHOBHOIO o0mero odpasoBaHHsA
0DECTIeYHBARTCH PEIICHHEM CIAYIONINX 3a0a%:

o qnpuoOpeTeHHe 3HAHMIT O HCKPETHOM CTPOSHHH BEHIECTBA, O MEXAHHHYECKHX, TelIOBBIX,

WIEKTPUICCKHX, MATHUTHBIX H KBAHTOBBIX ABICHHAX,
e qnpuoOpeTeHHe YMEHHH ONHCBIBATE W OOBACHATH (UIMHECKHE ABACHHA C HCMOIb30BAHHEM
MOJYUEHHBIX 3HAHHI]



®  OCBOCHMC METOJOB pelleHus MNpocTeiilmX pacuérHeX 3a4ad ¢ HCHONb30BAHHEM (HIMUECKHX
MOJIeJIeH, TBOPYECKHX M NPAKTHKO-OPHEHTHPOBAHHBIX 3a1ay;

® pa3BHTHE YMeHHIT HAOMIOAATh NMPHPOIHLIC ABNCHHA H BBIMOJIHATEL ONBITEL, JabopaTopHbie paboThl H
IKCTICPHMEHTANBHBIC HCCIICIOBAHHA ¢ HCMONB30BAHHEM H3IMCPHTCALHLIX IPHOOPOR;

® OCBOCHHE NMPHEMOB paboTsl ¢ MHpopManmeii puindeckoro comepkania, BKIOHas HHOOPMAIHIO O
COBPEMEHHBIX JOCTHIKCHHAX (JH3HKN, AaHAIH3 H KPHTHYECKOE OLICHHBAHHE HH(OpMaTIHK;

e 3HakoMCTBO co chepami  npodecCHOHANBHOM CATC/IIBHOCTH, CBA3AHHBIMH ¢  (U3HKON, W
COBPEMEHHBIMH TEXHOJIOIHAMH, OCHOBAHHBLIMH Ha JA0CTHACHHAX (PH3HUECcKOil HayKn,

Ha u3yvenne dusnky (6a30Bbii YPOBEHB) HA YPOBHE OCHOBHOTO 00miero oGpazopaHus oTeoanTces 238
qacos: B 7 knacce — 68 uacos (2 waca B Heaemo), B & knacee — 68 uacos (2 waca B HeAeno), 8 9 kmacce — 102
yaca (3 yaca B HeEII0).

[Mpemnaraemeiii B mporpamve no  (usuke nepeueHh aabopatopHbiX paboT W ONBITOB  HOCHT
PEeKOMEHIATENbHBIH XapaKTep, YHHTE b JelaeT BeIOOp MpoBeieHHA 1a00paTopHLIX paboT i ONBITOB ¢ YUETOM
HHIMBHIYATbHLIX OcoOeHHOCTEH o0yualoniuxcs, CIHCKA SKCTICPHMEHTAIBHBLIX 3aaHMii, npeiiaracMbiX B
paMKax OCHOBHOTO TOCYIAPCTBEHHOTO JK3aMeHa o dusnke.



COJIEPAKAHHE OBYYEHUA
7 KJACC

Pa3znen 1. @u3nka u e€ poab B MOZHAHHA OKPYKAKINETO MHPA,

(Ousznka — nHayka o npupoae. Ssaenus npuposasl. MHINUECKHE ABICHHA! MEXAHHYECKHE, TCIUIOBBIE,
MEKTPHUCCKHE, MATHHTHLIC, CBETOBBIC, 3BYKOBLIC.

Ouznueckne Beanununl. Mavepenne dusnueckux seanunn, Pusuueckue npudopel. Torpemmocts
u3Mepennil. MexayHapoaHas cucreMa eJInHnIL

Kak (pu3nka v Ipyrue ecTecTBEHHbIE HAYKH H3YHalOT npupoy. EcTecTBeHHO-HAYYHBIH METO] MO3HAHHA:
HabIoeHIe, NOCTAHOBKA HAYMHOIO BOMPOCA, BBIIBMAKEHHE TMIOTE3, IKCIEPHMEHT M0 NPOBEPKE IMIOTES,
obbAcHeHHe HabmoaeMoro gpiaeHist. Omucanne GU3NYECKHX ABIEHHI ¢ TTOMONILIO MOIENIe,

Hemonempauuu.

1. Mexanuueckue, TeIUIOBsIe, WICKTPHUCCKHE, MAHHTHLIC, CBETOBLIC ABJICHHS.

2. ®uiznueckue npubopsl H NPOLEAYPA NPSIMBIX HIMEPCHHIT aHANOrOBLIM 1 MGPOBLIM TpUbOPOM,

Jadopamopuete padomet u onsimet.

. Onpenenenye 1eHbl ACNEHHA IKAIbl H3MEPHTEIBHOTO MpHOOpA.

2. Msmepenne pacctosHuil,

3. Mamepenne o0bEMa KHIAKOCTH M TBEPIOTO TEA.

4. OnpeaeneHue pa3MepoB MajbIX Tell.

5. H3amepenne TeMrepaTyphl Ipy MOMOIH KHAKOCTHOTO TEPMOMETPA U 1aTUHKA TEMIICPATYpPLL.

6. Ilposesenne HcCaeOBaHMA MO MPOBEPKE IHMIOTE3LE JWILHOCTH NOAETA IMAPHKA, MYNIEHHOIO

FOPH30HTAIBHO, TeM GoJIbIie, YeM D0bIIE BLICOTA MYCKa,

Paznen 2. llepsonavuajinubie CBEACHHS 0 CTPOCHHH BelleCTBa.

Crpoenne BemecTBa: aToMbl H MOJICKYJIBI, HX pasmepbl, ONbIThl, JTOKa3LIBAIONINE JAHCKPETHOE CTPOCHHE
BEIIECTBA,

JBmkenne wactuin BeniecrBa, CBA3L CKOPOCTH JIBHMKEHHMA 4acTHIl ¢ Temmnepartypoii. bpoyHoBckoe
asixenne, auddy3na. BianmoaeiicTBie HacTHIl BEHIECTBA: NPHTAKCHHE N OTTAIKHBAHHC.

ArperaTHble COCTOAHHA BENIECTBA: CTPOEHHE Ta30B, KHIKOCTEH M TBEPABIX {KPHCTATIHHMECKHX) Tel.
B3aHMOCBAZL MEKIY CBOHCTBAMH BEIIECTB B PA3HBIX ArPEraTHBIX COCTOAHUAX H HX aTOMHO-MOJIEKYJISIPHBIM
crpoeHneM, OcobeHHOCTH arperaTHeiX coCTOSHMIT BOJILL,

Hemonempanuu.

I. Habmoaenne OPOVHOBCKOTO JABWKESHHA.

2. Hadmonenune audypyznm.

3. HaGmonenne apneHHil, 00BACHAIOUMXCH NPHTHIKEHHEM WIH OTTATKHBAHHEM YaCTHIL BEUIECTRA,

Jabopamopuwvie pabomor u onvimol.

1. OneHka IHaMeTpa aToMa MeTO10M PAJIOB (¢ Henob3oBaHHeM doTorpadmii).

2. Onerre! 110 HaOAKOACHHIO TCILIOBOrO PACHIMPCHHS FA30B.

3. Onerrel no 00HAPYKEHMIO ASHCTBHA CHI MOJCKYISPHOIO IPHTAKEHHA.

Pazaen 3. Isnkenne n B3anMojeiicTeHe Tell.

Mexauunueckoe asuaenne. Pasnomeproe u nepastoMeproe asmkenne, Crkopocts, Cpeauss ckopocts
NpH HEPABHOMEPHOM BHKEHNH. Pacu@rt nyTH i BpeMeHH JIBHIKSHHA.

SIBaenue wHepii. 3aKoH HHepIHH. B3anMonelicTBHe Tell KaK MPUTHHA W3MEHEHHA CKOPOCTH JABHIKCHHA
Ten. Macca kak Mepa uHepTHOCTH Tena. [TnoTHocTs BentecTBa. CBA3L [IOTHOCTH C KOJIHYECTBOM MOJIEKYI B
eAHHNIE 00BEMA BCIICCTRA,

Cuia kak Xapakrtepucruka 3anmojeiicrsus Ten. Cwa ynpyroctu u 3akon 'yka, M3mepenne cniml ¢
NOMOIIBIO JIHHAMOMETpA. SIB/IEHHE TATOTEHHA H chla TaxecTH. CHila TAXECTH Ha JApYyruX niaxerax. Bec Tena.
Herecomocetn, Criomenne cui, HANpasiaeHHBIX N0 o Hoi npamoil, Pasnojciicreyomas cui. Cuna Tpenus,
Tpenue CKoapKeHNs 1 TpeHHe nokosA. TpeHue B MpHPOIE U TEXHUKE,

HAemoncmpanuun.
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Habumozienne Mexaniyeckoro ABHKEeHHA Tesa.

Mamepenne CKOPOCTH MPAMOIHHEHHOTO IABHKEHHA.
HabGmonenne aBaeHnsa HHEPIHN.

HabmoaeHHe N3MEHEHHA CKOPOCTH NPH B3aUMOACHCTBHH Tell.
CpagHeHHE MACC 110 B3aHMOACHCTBUIO TEI.

CrosxeHne cuil, HANPaBISHHBIX 110 OIHOIH NMPAMOIL.

Jlaﬂopamopnue padontst 4 onsinbL.
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n

Onpesesienne CKOpocTH PABHOMEPHOTO ABIKEHHS (1IapHKa B KHAKOCTH, MOJICIH WICKTPHYCCKOro
aBToMOONIA M Tak nanee).

Onpenenenne cpeaneii CKOPOCTH CKOIbKEHNA OpycKa HIH MIAPHKA MO HAKTOHHOH TIOCKOCTH.
OnpeaeneHue MIOTHOCTH TBEP/IOro Tena.

OnbITEL, AEMOHCTPHPYIONIHE 3aBHCHMOCTD PacTAKeHHA (AedopMaliii) NPYKHHBI OT MPHIOKEHHOT
CHITBI,

OneITel, AEMOHCTPHPYIOHINE 3aBHCHMOCTL CHJIBI TPCHHA CKONBIKCHHS OT BeCAa Telda M Xapakrepa
CONPHKACAIONNXCH NOBEPXHOCTEH,

Pa3nen 4. /laBiaenne TBEPALIX Te.l, JKHAKOCTEH W ra3oB.

Jlasnenne. CriocoGbl yMeHbUIEHHA H YBelWueHHA aasiacHuA, [lasnenne raza. 3aBHCHMOCTH JIaBICHHA
raza or obneéma, Temnepartypiul llepenaua aasjenns TBEPALIMN TEJaMM, JKHAKOCTAMH M TaszaMmp., 3akoH
IMackans. [THeBMaTHYECKHE MANIMHBL 32BHCHMOCTH JABJICHHA SKHIKOCTH OT miyOuHbl. 'mapoctarinyeckuii
napajokc. Coobmatonmecs cocyabl, [MapaBinIecKne MeXaHH3Mbl.

Armocdepa 3emin u armocheproe Aapnenue. [Tpuinnel cyniecTBoBaHNA BO3AYUIHOH 000J0UKH 3eMiH,
Onpir Toppuuennn. Mamepense armocdeproro gasienus, 3aBucumMocts arMOc(epHOro JaBieHus 0T BbICOTHI
Haza ypoBHeM MopA, [Tpuboper s wiMepenns atMocepHOro AaRIeHHA.

JleifeTBHE KIIKOCTH M ra3a Ha NOrpy:KEeHHoOe B HUX Teno. Berrankusaromas (apxumeiosa) cuta. 3akon
Apxunmena. Iaasanne e, Bosayxomapanue.

Hemoncmpanuu,

. 3aBHCHMOCTH JaBJICHHA I'a3a OT TEMIIEPATYPEL
2. Tlepesaua JaBNCHHA KHIKOCTLIO H Fa3oM.

3. CooOmnatonmmecs cocybl.

® N

I'napasauieckuii npece.

[poasncuue aeiicTeug atmocdepHOro JaBICHMS .

3aBHCHMOCTE BLITAJIKHBAIOMIEH CHBI OT 00BLEMA NOIPYKEHHON YaCTH TeJ1a M IIOTHOCTH KHIAKOCTH.
PaBeHCTBO BBHITAJIKHBAIONICH CHIBI BECY BBITECHEHHOIT KIIKOCTI.

VenoBHe mniaBaHMA Tem TUIABAHME WM TOTPYKEHHE Tel B 3aBHCHMOCTH OT COOTHOLICHHUA
TIOTHOCTEH Tea M AKHIAKOCTH.

Jabopamopuwvie pabomor u onvimol.
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Hcenenosanne 3aBHCHMOCTH Beca Tesla B BoJie OT 00bEMa NOrpyKEHHOH B JKMIKOCTB HacTH Tela.
OnpeeneHue BHITANKHBAIOMECH cHIbl, AeHCTBYIONICH HA TCIO, NOTPYAKEHHOC B IKHIKOCT,

ITpoBepKa HE3ABUCHMOCTH BBITAIKNMBAIOMEH CHJIBL, ASHCTBYIONEH HA TEN0 B IKHWIKOCTH, OT MAacchl
Tena.

OnpiTel, JASMOHCTPHPYIONIHE 3aBHCHMOCTL  BBITAIKHBAIOMEH cuibl, Jeicrayionieli na r1eno B
KHAKOCTH, OT 00BEMA NOrpyKEHHON B IKHAKOCTE YACTH TE1A M OT MJIOTHOCTH KHIKOCTH,
Konctpynposanmne apeoMeTpa HAH KOHCTPYHPOBAHHE JIOJKH W ONpeeeHHe e€ rpy30noabEMHOCTH.

Pa3nen 5. Padora m Momnocrs. Jueprus.

Mexannueckas padora. MonHoCTs.

ITpocreie MexanniIMbl: phiyar, 00K, HAKJIOHHAS MI0CcKoCTh, IIpasuio pasuosecus poiara, [pumenenne
npaBHiIa paBHOBecHs pbrmara k 61oky. «3onotoe npasuinoy» Mexanuku. KIT/{ npocteix mexannimos, [Ipocteie
MEXaHH3IMEIL B OBITY M TEXHHKE.

Mexannueckas Hueprus, Kupernueckas w notveHimaabHas oueprus. [lpeppamenne oaHoro Buja
MEXAHHYECKOIT YHEPTHH B IPYTOii. 3aKOH COXPAHEHHA YHSPIrUH B MEXaHHKE.



Hemonempauu.

1. TIpuMmepsi NPOCTHIX MEXAHIIMOR,

Jabopamopuwie padomst i onsimoi.

I. Onpenenenue paGoTs! CHIBL TPEHHA NPH PABHOMEPHOM BHKCHHHM Telda 1O TOPHIOHTANLHOI
MOBEPXHOCTH.

2. Hccnenosanne ycnoBHii paBHOBECHS phIvara.

3. HWamepenne KIJ] naknonnoii niockocts.

4. Mayuenue 3akoHa COXpaHeHHs MEXanHueckoit YHeprum.
8 KJIACC

Pa3znen 6. Tennopsie siBjIeHus.

OCHOBHBIE TMOJIOIKEHNA MOJICKYJIAPHO--KHHETHHYECKOH TEOpHH cTpoeHus BemecTBa, Macca m pasmepsi
aTOMOB H MOeKy/1. OnbIThl, MOATBEPKIAIONIHE OCHOBHBIE MON0KEHHA MOJICKYIAPHO-KHHETHIECKOH TeOpHu.

Mogenn TBEPAOro, KHAKOrO U razoodpasHoro cocrosHuii semectra. Kpucraummueckue n amMopdHbie
Tena. ObuacHenne CBOHCTB ra3os, KuKocteil u TBEPABIX TeJH HAa OCHOBE MONOKEHHI MOJCKYASPHO-
-KHHeTHYeCKoiT Teopun, CMauHBaHue W KaNMUIIAPHbIC ABIeHHA, TenJoBoe pacHiMpeHne i cxkaTie,

Temmepatypa. CBA3b TEMMEPATYPBI CO CKOPOCTLIO TEMIOBOTO JBHKEHHA YacTHIl, BHYTpeHHAA YHEeprus.
Criocodbl M3MeHeHHa BHYTPEHHeil JHepruy: Terionepeiadya u copepiienne paborel. Buasl Temonepemaun:
TeIIONMPOBOIHOCTh, KOHBEKIIHA, HATYHCHHE,

Komuiectso Tennotel, YienbHas Tenno€MKOCTh BellecTBa. [ermaoo0MeH M TEMA0BOE pPABHOBECHE.
Ypasuenue tennosoro Oananca. [laasneHne H 0TBEpACBAHNE KPHCTALIHUCCKUX BEUICCTB. YACNbHAA TEninora
mnasnenus, apoobpasosanne n kongencanns. Henapenue. Knnenwe. Viensnas rernsora napoodpasonanus.
3aBHCHMOCTDL TeMIIEPaTYPhl KHTICHHA OT aTMOC(ePHOTO TaBICHHA,

Baaxkuocrs Bo3yxa.

Dueprua Torsmea, Y ieasnas Teniora Cropanms.,

[Mpunmunsr pabotel TenoBeix asuratenei KI1J] rennosoro asuraress. TenjoBbie ABHraTean M 3anidTa
OKpYRaionieH cpesl.

FaKkoH COXpaHECHHs H NPEBPANICHUS YHEPIHH B TEIUIOBLIX MPOIIECCax.

Hemoncmpanuu.

HadmoneHue GpoyHOBCKOTO IBHKEHHA.

Hadmouenue andipysmm.,

Habmosienme asaennii CMauMBAHHA W KANWIAAPHBIX ABICHHI,

HabGmoaenue Tena0Boro pacimMpeHHs Ter.

M3meHeHNe TaBieHs ra3a npH N3MEeHEHHH 00BEMA H HATPEBAHHN HIH OXJIaKICHHH.

IpaBuna wiMepeHus TeMnepaTyphbl.

Buiel Terionepesatu.

. Oxnax/IeHHe NPH COBEPIIEHHH PaboThL

9. Harpesanue npu cosepuicHun paboThl BHCIIHHMH CHIAMH.

10. Cpasnenne TennoéMkocTeli paminiHbIX BENIECTS,

I 1. Habmonenue kunenus.,

12. HaGmosieHue nocTosHeTBa TEMICPATYPhl PH (IARICHHH,

13. Mozean TenaoBeIX ABUTATE/ICH.

Jabopamopnwie padomor u onsimol.

I. OneiTel 1o 00HAPYAKEHHIO ACHCTBHA CHJI MOACKY/IAPHOIO MPUTAKCHHI.

2. OneITe! 110 BLIPAIHBAHHIO KPUCTAIIOB NOBAPCHHON COMH WIH caxapa,

3. Onerrel N0 HaBAKONCHHIO TEIIOBOIO PACIIMPEHHS FA30B, IKHKOCTEH 1 TBEPILIX Tel,

4. Onpexenenue 1aBlIeHHA BO3IyXa B DaJl/IOHE LINPHIIA.

5. Oneirel, AEMOHCTPHPYIOHIHE 3aBHCHMOCTL JABJICHNS BO3AYXa OT €ro 00LEMa M HATPeBaHHs Win
OXJIKICHMS.

Nl o o

% N O WL



6. Tlposepka runoressl JMHEHHON 3aBHCHMOCTH JUIMHLE CTONIDHKA JKWIKOCTH B TEPMOMETPUYECKOIT
TpYOKe OT TeMNepaTypsl.

7. Habmoaenue H3MEHEHMA BHYTPEHHEH OSHEPrHH Te/ia B pe3yabTaTe Temonepeaadd H paboThl
BHEIIHHX CHUL

8. Mcenenosanne apiacHus TCIUI000MEHA NIPH CMCLIMBAHHN XOIOAHON 1 ropsueil BoJIbI,

9. OnpeaeneHue KOIMYMECTBA TEMIOTHI, [MOJYMSHHOIO BOIOH TIpH  TeruiooOMeHe ¢  HarpeThiM
METAJLIHHUCCKUM [THITHHPOM,

10. Onpenenenne yaeasnoi TemoéMKoCTH BeIecTBa.

1 1. Uccaenoranue nmporecca nenapeHus.

2. Onpenenenyie OTHOCHTENLHOIT BAQKHOCTH BO3IYXA.

13, Onpenenenune yaenbHO TENIOTL NIABICHHA b,

Paszanen 7. DACKTPHYHCCKHEC H MATHHTHBIC SIBJACHHSA.

Dnexktpu3anua Ten JlBa poaa 3IeKTpHUECKMX 3apanos. Bi3aumoaeiicTBHe 3apAKeHHBIX Tel. 3akoH
KynoHa (3aBHCHMOCTL CH/IBI B3aHMO/ICHCTBHA 3aPAMKCHHBIX TC/ OT BEIHUHHLL 3apAJOB H PACCTOSHUA MCKILY
Teaamu),

Daexktpuueckoe nose. HanpsukéHHocTs saekTputieckoro noss. IIpuHImum cynepnosnimn 31eKTpHYeckux
noJsieii (Ha KaueCTBEHHOM YPOBHE).

Hocurenn  DNeKIpHYECKHX  3apsjoB.  DaeMeHTapHwlil  anexrpuueckuii  sapan.  Crpoenmne  aroma,
TTpoBOIHUKH M TIHICKTPHKH, 3aKOH COXPAHEHHA MISKTPHYECKOTO 3apaia.

DACKTPHYSCKHIT TOK. YCNIOBHA CYNICCTBOBAHHA MICKTPHUECKOro Toka. MCTOMHMKH MOCTOAHHOIO TOKA.
JlelicTBHA 3MEKTPHUECKOTO TOKA (TCMIOBOE, XHMHUYECKOE, MATHHTHOE). DISKTPHUYCCKHIT TOK B KHIKOCTAX H
razax.

Dnexktpuueckas nenb. Cuna Toka, Dnexkrpuueckoe wHanpawenne, ConpoTHBIEHHE TNPOBOIHMKA,
ViensHoe conpoTHsicHue senieeTra, 3akod Oma s yuactka uenu. [locaesosarensHoe u napauiensHoe
COQIMHEHHE MPOBOAHHKOB,

PaGora 1 MommHOCTE “eKTpHueckoro Toka, 3akoH JDxoyma—Jlenua, DnekTpudeckne uenu #
noTpedHTEeN eKTPHiecKoil 3Heprun B ObiTy. KopoTKoe 3aMbIKaHe,

[TocTosnneie MarunTel. B3aumoaeiicTeue mocTosHHBIX MarduToB. MaruuTtHoe noie. MarautHoe none
3eMAH H ero 3HaueHue A KH3HH Ha 3emse. OnwiT Dperena. MaruuTHoe noie EKTPHYECKOrO TOKa.
[IpumeHenne HIEKTPOMArHHTOBR B TexHuke. J[leiicTBHe MarHMTHOrO MOS8 Ha TPOBOJHHK € TOKOM.
DCKTPOABHraTEeL NOCTOSHHOIO Toka, Menosb3osanne yMexkTpoasuratencii B TEXHHICCKHX yeTpoiieTsax i Ha
TPanCnopre.

Onprrer Mapanes. Sisnenne iekTpoMarHuTHOi HHAYKuMH, ITpaBuno Jlewna. Daekrporenepatop.
CrocoBbl MOMYHeHHA MIEKTPHISCKOIT SHePrHi. DIeKTPOCTaHIIHH Ha BO300HOBAACMbIX HCTOMHHKAX YHEPrHH,

Hemoncmpanuu.

. DNeKTpH3aINg Tel.

JlBa posia 2MeKTPHUECKUX 3apAJIOB M B3aUMOICHCTBHE 3apAMKEHHBIX TEIL.
Yerpoifeso 1 AciiCTBHE YICKTPOCKONA.
DNEKTPOCTATHHECKAR HHILYKIINA,

3aKOH COXPaHEHHA MEKTPHUSCKHX 3apAI0B,
TTpOBOAHMKH H JIMICKTPHKMN.

MoieanpoBanHe CHIIOBBIX JIHHHH HJEKTPHYECKOTO 104,
. MICTOYMHHKH NOCTOAHHOTO TOKA.

9. JleHcTRHA MEKTPHIECKOrO TOKA,

10. DnexTpHuccKkHii TOK B AHIKOCTH.

11. I'asoBwlii paspai.

12. Viamepenne cHIIbl TOKA aMIIEPMETPOM.

13. M3mepenie a1eKTPHUSCKOro HanpsiskeHHs BOJLTMETPOM.
14, Peoctat u Marazun ConpoTHRICHHI.

I5. B3anmoneiicTBie NOCTOAHHBIX MATHHTOB,
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16. Mojeanposanme HeBOIMOKHOCTH Pa3ie/ieHis NOMOCOB MArHHTa,

17. MoneaupoBanie MarHUTHBIX NMOJICH MOCTOAHHBIX MArHHTOB,

18. OnwiT Dpcrena.

19. MarnurHoe nose Toka. DIeKTPOMAarHuT.

20). JleficTBie MArHNTHOTO NOJIS HA NPOBOHHK ¢ TOKOM.

21, DAeKTPOIBHIaTENb MOCTOAHHOTO TOKA.

22. MceneaoBaHue ABICHHA ICKTPOMArHHTHOH HHAYKIHA.

23. Onerret Mapanes.

24, 3aBHCHMOCTD HANPABICHHA WHIYKIHOHHOTO TOKA OT YC/IOBHIT €r0 BO3ZHHKHOBEHHA,

25. DAeKTporeHepaTop NOCTOAHHOTO TOKA.

Jladopamopuwe pabomor u onvimet.

1. OnwiTel N0 HAOTIOACHHIO YTCKTPU3AIIHH TeI HHIYKIHEH H MPH COMPHKOCHOBEHHIH,

2. HccnenoBanue AeiCTBUA AMEKTPHUECKOTO MOA HA MPOBOJAHHUKH H IMIACKTPHKH.

3. Coopka M nposepka padoThl AMEKTPHUCCKOH 1ICTTH NOCTOAHHOTO TOKA.

Hamepenue n peryiasposanme CHiIbl TOKA,

M3Mepenne ¥ peryInpoBanHe HanpaKeHns.

6. HccnenoBanne 3aBHCHMOCTH CHIbI TOKA, HAYIIENO HEpes PE3UCTOP, OT CONPOTHBICHUA pe3HcTopa n
HANPAKEHHA Ha Pe3HcTOpe.

7. OnpiTel, IEMOHCTPHPYIONIHE 3aBHCHMOCTE ICKTPHYECKOr0 CONPOTHBACHHA TNPOBOIHHKA OT €ro
JUTHHBI, IUIOTHAIH MONEPEvHOTO CEHeHNA W MaTepHaa,

8. [lpoBepka npaBuia CAOKEHNA HANPAKEHHI NPH N0CAEI0BATEILHOM COSAHHEHHH ABYX PE3HCTOPOB.

9. Ilposepka npasniia JUIA CHALI TOKA NPH APAAISIBHOM COCAMHEHIN PE3HCTOPOR,

10. Onpenenenne paboThi HIEKTPHYUSCKONO TOKA, HIYIIETO Yepes3 PesncTop.

11. OnpegencHue MONHOCTH MICKTPHUCCKOIO TOKY, BuIJICAACMOIl Ha pe3ncTope.

12. Mcenenopanye 3aBUCHMOCTH CHITBE TOKA, WIIYIIETO Yepes JJaMIouKy, 0T HanpaKenna Ha Heit.

13. Onpenenenne KIT/1 narpesates.

14. Hcenenopanye MarHHTHOTO B3aUMOCHCTBHA MOCTOAHHBIX MArHHTOB.,

15. M3yueHHe MarHHTHOTO NOJIA MOCTOAHHBIX MATHHTOB NPH UX 00BLEIHHCHIH H PA3/ICICHHH,

16. MccnenoBanue JeHCTBHA MIEKTPHYECKOTO TOKA HA MArHHTHYIO CTPEJIKY.

17. OneiTel, JEMOHCTPHPYIONIHE 3aBHCHMOCTB CHIIBI B3aHMOJICHCTBHA KAaTYIIKH ¢ TOKOM M Mar#ura or
CHJILI TOKA W HAMPABJICHUA TOKA B KATYLIKE,

18. M3yuenne aeificTBUA MArHHTHOIO NOJIS HA TPOBOJHHEK C TOKOM.

19, Konctpynposanue 1 H3ydeHue paboTsl 2IeKTPOABHTATEIA,

20. Wamepenne K11 snekTpoaBurate/ibHOI YCTAHOBKH,

21, Oneitel 1O HCC/ICZAOBAHMIO ABJICHHA YIEKTPOMATHHTHONH MHIAYKIIHN: HCCICA0BAHHE H3MEHEHHIT
3HAYEHHA U HANPaBJISHIA HHIAYKIIHOHHOTO TOKA.

th Sl
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Pazxen 8. Mexannueckue siBJACHHA.

Mexaunueckoe asioxenne. Marepnaiasuas rouka, Cuerema orcuéra. OTHOCHTENLHOCTL MEXaHHYECKOrO
asikenusn. PapHomepnoe npamoauneiinoe asmwxenne. Hepasuomeprnoe npamosmueitnoe apmxenne, Cpenuss
1 MIHOBEHHaA CKOPOCTH T€/ia NPH HEPABHOMEPHOM JIBIKEHHH.

Yekopenne. Pasroyckopentoe npamonnneiinoe asixenne. Ceoboanoe nanenne. Onerrel Namimes.

PagHomeproe asiakenue no oxkpywHoctn. [lepuon n uwacrora obpamenus, JInnelinas u yriosas
ckopoctH, LleHTpocTpeMuTeILHOR YCKOpeHHE,

[Mepeeiit 3akon Hetorona. Bropoii 3akon Hetorona. Tperuii 3akon Hetorona. [puunun cyneprnosunmx
cull,

Cuaa ynpyrocti. 3akon 'yka. Cyuna TpeHusi: cuia TPEHHS CKOJIBAKCHHS, CHJIA TPEHMA TOKOS, Jpyrue
BIJIBI TPESHHA.



Cuia TAKECTH M 3aKOH BCEMHUPHOTO Tsarorenus. Yckopenue csodoanoro najenus. JBukenne nianer
pokpyr Coauna. Ileppaa kocMudeckas ckopocTs. HeBecoMOCTE H neperpy3ku.

PaBHoBecHe wmatepHasibHOI TOUKH. AOconioTHO TBEpAOe Teno. PaBHoBecwe TBEpIOrO Tena ¢
3akperni¢Hnoil oceto BpanieHua. Mosent cuast. LleHTp Tamectn.

WUmnyase rena. Mamenenne umnynsca. Mmnynse cunni. 3akon coxpanenus umnvisca. Peaxrusnoe
JIBHIKEHHE.

Mexanuueckas pabota H MomHOCTE., Pabora cui TsecTH, ynpyroctd, TpeHusa. CBsA3b JHEPrun M
paborel, Torenumaneuas HHEPrHA TeNa, NOAHATONO HAl NOBEpPXHOCTLIO 3emin, [loTennmansnas smepris
cxatoif npywkuHel, Kusernueckas “Heprua. Teopema © KHHETHHECKOH “Heprun. 3aKoH COXpaHEHHA
MEXAHHYECKOI YHEPTHH.

Hemoncmpanuu.

I. HaGmoaeHue MeXaHHHECKOTO ABHKCHHA TEJIa OTHOCHTE/ILHO Pa3HBIX TEJ 0TCHETA,

2. Cpapaenne nyTeii # TPAGKTOPHIi JABHKEHHA OIHOTO M TOTO K€ TENa OTHOCHTEAbHO PasHBIX Tel

oTcuéTa.

3. Mamepenue CKOPOCTH H YCKOPEHHS NPAMOIHHEITHOIO JABMKEHHA.
4. Hcenenopanue npu3HAKOB PABHOYCKOPECHHOIO IBHKEHHUA.
5. HaGmonenune ABHKEHNA Tea MO OKPYKHOCTH,

6. Habmozaenne MeXaHHYECKHX ABJEHMI, NPOHCXOMANIMX B cHcTeMe oTcuéra «Tenewka» npu eé
PABHOMEPHOM H YCKOPEHHOM JIBHKCHHH OTHOCHTE/IbHO KabuHeTa Qu3mkm.

7. 3aBHCHMOCTH VCKOPEHHA TE/IA OT MACCHI Tea M JASHCTBYIONICH Ha HETo CHIIBL

8. HalmojaeHue paBeHCTBA CHII TP B3aHMOACHCTBHU T,

9. Hamenenne Beca Tesa nNpu YCKOPEHHOM JABHIKCHHH,

10, Tepenaya uMmysibca NpH B3aUMOACHCTBHH TeI.

11. lpeobpazosanus IHCPruy Npu B3auMOICHCTBHI TC,

12. Coxpanenie nMiyJsbea npu HeynpyroM B3anMoeiicTeum,

13. Coxpanenne nmmnysbca npa abCoaOTHO YIPYTOM B3aHMOICHCTBHH.

14. Habmoienne peakTHBHOTO JABHKESHHA.

15. CoxpaHeHHE MEXaHHYECKOI YHEPIHH PN CBOOOIHOM NaJACHHH,

16. CoxpaHeHHe MEXaHMHUECKOI YHEPTHH NMPH ABIKEHHH TeJ1a Mo/l AHCTBHEM MPYKHHBL

Jadopamopuste padomeor u onsimet.

I. KouctpynpoBanue Tpakta [Uld pasroHa M JAaJbHCHIICIO PaBHOMECPHOIO JIBIKCHUS [HApHKa WIH
TEJICHKM,

2. Onpenenenne cpejHeil CKOPOCTH CKOMBXEHHA OpycKa WIM ABHKEHHMSA IApHKa MO HAKJIOHHOI
MI0CKOCTI.

3. OnpeneneHue YCKOPEHHS Teja NPH PAaBHOYCKOPEHHOM JBHKEHHH O HAKIOHHOH IVIOCKOCTH.

4. Hccnenopanue 3aBHCHMOCTH TIYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM ABHXeHHH 0e3 HauaabHOM
CKOPOCTH.

5. TlpoBepka runoressl: ¢Clid IPH PABHOYCKOPCHHOM JIBHMKCHHH 003 HaualbHON CKOpPOCTH nyTH
OTHOCATCH KaK Pl HEUETHBIX YHCEA, TO COOTBETCTBYIONIHE MPOMEKYTKH BPEMeHH O/IHHAKOBDI.

6. VccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHA CKOIBKEHMSA OT CHIBI HOPMATBHOIO TaBICHHA,

7. Onpepenenne xoxpduipenta TPEHNS CKOJILKEHHA,

8. Onpenenenue KECTKOCTH MPYKHHBL

9. Onpeaenenne paboTbl CHIbl TPEHHA NPH PABHOMEPHOM BIDKCHHM Tela MO TOPH30HTAJILHOI
MOBEPXHOCTH.

10. Onpesgenenne padoTbl CHIABL YIPYTOCTH NPH NOALEME PY3a C HCNONB30BAHHCM HEMOABHKHOIO M
MOABIKHOTO OJIOKOB.

1 1. Vayuenne 3akoHa cOXpaHeHHs YHEPIHH.

Pasznen 9. Mexannueckue Koa1edanust 1 BOJANLL,

Konebarenbnoe apmxenne. OCHOBHBIE XapakTepHCTHKHM Kojedannil: mnepHoa, wacrora, aMmiuiHTYIa.

MaremaTHIeCKHIT H NPYXHHHLIH MaATHHKN. [IpeBpanienne YHEprun np KoiedbaTeIbHOM IBHKEHHUH.



Saryxaomue konedanus. Bremysxiennsie konebanus. Pesonanc, Mexanuueckne sosubl, Csoiictsa
mexaunyeckux BoaH. [lpononbubie ¥ nonepevHbie BOMHbL JIIHHA BOJHEI M CKOPOCTH €€ PacnpocTpaHeHus,
MexanuuecKkue BOJIHBI B TBEPAOM Telle, celicMHYIeCcKHe BOJTHBI.

3eyk. ['poMKOCTE 3BYKa U BbicoTa ToHA. OTpaxenne 3syka. HH]pa3Byk 1 yasTpassyk.

Hemoncmpanuu.

I. Hadmonenune koaebanuii Ten noa AeiicTBHEM CHIIBI TAXECTH H CHIIB] YIIPYTOCTH.
2. Habmopaenue xonedaHuil rpy3a Ha HUTH H Ha NPYIKHHE,

3. Habmosnenne Buiny)iaeHueiX Kosedanuii u pezonanca.

4. PacnpocTpaHeHHe MpOAOILHBIX H MONEPEYHBIX BOJIH (Ha MOJETH).

5. Habmonenue 3aBICHMOCTH BBICOTHI 3BYKa OT HaCTOTHI,

6. AxycrHueckuii pe3oHaHc.

Jlabopamopusie pabomut u onsimsi.
. Onpezenenye 9acTOTH U NepHola KonebaHHii MATEMATHUECKOTO MaATHHKA.

2. OnpeaeneHHe HacTOThl 1 NEepHoIa KosleDaHHil NPY:KHHHOTO Mas THHKA,

3. Hcenenosanne 3aBHCHMOCTH NepHoia KosieOaHuii NOABEWICHHOTO K HITH IPY3a OT JUIMHBI HUTH.

4. McenenoBanue 3aBHCHMOCTH NepHoaa Kostebanuit NpyKHHHOTO MasTHHKA OT MAcChi Tpy3a,

5. TlpoBepka He3aBHCHMOCTH NepHoia Konebanuii rpy3a, NOJABEIEHHOTO K HUTH, OT MACChl FPy3a.

6. OneiTel, IEMOHCTPHPYIOIINE 3aBHCHMOCTL NepHojia KojaedaHuii NpYAHHHOTO MasTHHKA OT Maccel

Tpy3a M KECTKOCTH MPYKHHBI

7. HW3mepenne ycKopeHHA CBOOOIHOTO MajeHHA.

Pazaen 10, DAeKTPOMATHHTHOE MOJTE W WIEKTPOMATHHTHBIC BOJTHBI.

DaekTpoMaruMTHOE nose. nekrpomaruntunie Boanusl. Cpoiicrsa cnexktpomarnntieix Boan. Illkana
MCKTPOMATHHTHBIX BOJIH. Hcnonb30Banme 3eKTPOMArHHTHBIX BOJTH /LTS COTOBOIT CBAZH.

DnexrpoMarunTHas npupojia ceera. CkopocTh csera. BolHosksie crolicTBa cBeTa,

Hemoncmpanuu.

. CpoiicTBa MEKTPOMATHHTHBIX BOJIH,

2. BosHoBBIe CBOIICTBA CBeTA.

JlaGopamopuwvie pabomsr u onsimi,

1. Haytdenne cBOICTB 2IEKTPOMATHHTHBIX BOJTH C MOMOIIBLIO MOGH/IBHOTO TenedoHa.

Pa3aen 11. CeroBble iBIICHAA.

Jlyuesas mojens cseta. Merounnku ceera. [lpamomneiinoe pacnpoctpanenne csera. 3armenns Connna
n Jlyne, Orpaxenne csera, Ibiockoe sepkano. 3akon oTpanenns cpera,

[Mpenomienne cmera. 3akow npedomieHus cpera. [lonHoe BHYTpeHHEE OTpaKeHHE CBeTa.
Henonb3opanne NoJHOIO BHYTPEHHETO OTPAKEHHA B ONTHYECKHX CBETOBOIAX.

JIunza, Xoxa nydeit B aunze. Onmideckas cucrema oToannaparta, MHKPOCKONa ¥ Teneckona. [1a3 kak
onTHYecKad cHeTeMa. Ban3opykocTs 1 1a1bHO30PKOCTD.

Paznowenne Genoro ceera B cnexkrp. Onertel Hetotona, Croxkenue cnekTpaibHbIX 1BeTOB. ucnepens
CBCTA,

Hemoncempanuu.
. TIpamoauHeiiHoe pacpocTpaHEHHE CBETA.
Orpaxenne csera.
TMoayyenne w300pakenuit B IIIOCKOM, BOTHYTOM H BRITYKJIOM 3epKaiax.
Ipenosienne ceeTa.
OnTHueckuii cBETOBO.
Xox nyueli B codupatonieit 1Hn3e.
Xoj ayueil B paccenBalonieit annse,
[Toayuenne H3o0pakeHHii ¢ MOMOIIBIO JIHH3,
9. [lpunuun aeiicreud goroannapara, MUKPOCKONA U TEIECKOIA,
10. Moneas rinasa,
I 1. Paznoxenue Gesioro cBeTa B CHEKTP.
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12. Toayuenye Genoro cuera npu cI0KEHHH CBeTa PasHbIX [BETOB,
Jadopamopuste padomer u onsinet.
1. HccnenoBanne 3aBHCHMOCTH YITIa OTPaXKEHHA CBETOBOTO JIyHa OT YI/ia NMajcHHA.

2. M3ayvenue xapakTepHCTHK H300pameHHa NPeaIMeTa B IIIOCKOM 3epKae.

3. Hcenenosanne 3aBHCHMOCTH YITIa NPEJOMICHHS CBCTOBOIO JIy4a OT YIjla NajicHus Ha rpanuie
«BO3IYX—CTEKION.

4. Tloayuenne H3oOpaxeHui ¢ MOMONIBIO cOOHpaONICHi JIHH3LL,

5. Onpenenenne GOKYCHOIO paccTosHNA M ONTHUECKOH CHILI CODNpaIONICHt 1NN 3bL.

6. OnwiThl MO PamIOKEHHIO OEJI0TO CBETA B CIIEKTP.

7. OnwIThl N0 BOCTPHATHIO IBETA TPEJAMETOB MPH HX HAOIIOICHUH Yepe3 IIBETOBbIE (PHIBTPLI.

Pasnen 12. KpanroBsie sipienus.

Onpirel Peszepdopaa i naanetapHas Moaens aroMa, Moaens atoma bopa. Henyckanue u norsiomeHne
ceeta atomMoM. Ksautel, JInneiivaTeie cnexTpeL.

PagnoakruBrocTs. Anbda-, Oera- 0 ramMa-u3nyueHus, CtpoeHue atoMHoro sapa. HykinonHas Moaens
aromuoro sipa, M3orons. Paauoakrusneie npespaniennd. [lepnon noaypacnajia aroMusix siep.

Slnepubie peakiny, 3aKOHBI COXPAHEHHA JapAI0BOT0 H MACCOBOTO YHCEA. JHEPTHA CBA3H aTOMHBIX Aaep.
Cea3b Macchl H dHeprun. Peakiumu cunTesa u aenenus aaep. Merounnkn sneprun Conmna u 3831,

Snepuas suepreruxa, JleHcTBug painoakTHBHBIX HATYUSHHUI Ha KHBBIE OPraHH3MBbI,

Hemoncmpanuu.

I. CrexkTpsl HATYHEHHA H MOTJIONIEHHA.

2. Cnexrpbl pa3IHIHBIX I'a30B.

3. Cnekrp Bojopoa.

4. Habmonenne Tpexos B kamepe Buascona.

5. Pabora cuérunka HOHHIHPYIOUIMX H3NYUCHHIT.

6. Perucrpanus Hayyenus NpUpOAHBIX MUHEPAIOB H MPOIYKTOB,

Jlabopamopusie pabomuvt u onsimsl,

. Habmonenue cnaomHeX ¥ IMHEHYATBIX CNIEKTPOB HATYHCHHA.

2. HceneaosaHue TPEKOB: H3MEPEHHE SHEPTHH YaCTHIIB! 10 TOPMO3IHOMY NyTH (1o doTorpaduam).

3. Hamepenne paaHoakTHBHOTO (hoHa.

IMosTopnTeALbHO-0600 AN MOAYIb.

[TosropurensHo--0000N@IOMMIA  MOAYIL  NpEAHA3HAUCH Ul CHCTeMaTH3amy ¥ obobmieHus
NPEAMETHONO COACPHKAHNS M ONBITA JEATENLHOCTH, NPHOOPETEHHOIO MPH H3YYSHHH BCero Kypca (pm3uky, a
TAKAKE JUIA MOATOTOBKH K OCHOBHOMY TOCYAAPCTBEHHOMY OSK3aMeHy 1o (H3HMKe U 00y4alommxcs,
BBIOPABIIMX TOT Yy4eOHBII npeaMer.

[lpy M3yyeHHH JAHHOTO MOIYJAS PeTH3YIOTCH M CHCTeMATH3IUPYIOTCA BHIBI JEATEIBHOCTH, HA OCHOBE
KOTOpBIX obecneunBaeTcs JOCTIJKEHHE TMPEIMETHBIX H METANpeIMEeTHBIX TUIAHHUPYEMBIX Pe3yIbTaToB
obyuennsa, (opMHPYETCs eCcTeCTBEHHOHAYUHAA TPAMOTHOCTB! OCBOGHHME HAYMHBIX METOJIOB HCC/ICIOBAHUA
ABICHHI NPUPOIBI H TCXHHUKH, OBIAICHHC YMCHHAMH 00BACHATE (PH3IHUCCKHE ABJICHUA, MPHMCHSIS! [TOTYUCHHBIC
JHAHNA, PEIIATH 3aa4H, B TOM YHCIIE KAUYECTBEHHBIC 1 HKCITEPUMENTAIBHIC,

[MpuHIMNIHATEHO AEATEJIBHOCTHRIIT XapakTep IaHHOTO pa3ziena peaqusyercs 3a cuér Toro, HTO
00 YURIOIHECs BLIMOMHAIOT 33/1aHNA, B KOTOPLIX MM [1PE/UIAIacTcs:

Ha OCHOBE TOJYYSHHBIX 3HAHMIT PAcro3HaBath M HAYYHO OOBACHATL (M3IMYECKHe HBICHHA B
OKPYKAIONIEH MPHPOJIE H MOBCETHEBHOH JKH3HH;

HCTOIB30BATE HAYUHBIE METOIbl HCCACAOBAHHA (MM3UYECKHX ABICHHI, B TOM UHCIE Ui TIPOBEPKH
THIIOTE3 H MOJYUCHHA TCOPCTHUCCKHX BBIBOJIOB;

O0BACHATL HayuHble OCHOBBI Hanbojee BAKHBIX JIOCTWKEHMH COBPEMEHHBIX TEXHOJMOIMI, Hanpumep,
NPAKTHUECKOTO HCTMONL30BAHHA PA3IHYHLIX HCTOMHHKOB JHEPIMH HAa OCHOBE 3aKOHA MNpPEBpalleHHs H
COXPAHCHHS BCEX M3BECTHLIX BHAOB YHEPIrHy.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS [MPOI'PAMMBI O ®H3UKE HA YPOBHE
OCHOBHOT'O OBIIEIO OBPA30OBAHUSA

”3y‘l€HHC d)llSl!KH Ha YpPOBHC OCHOBHOI'O obniero oﬁpasosamm HamnpasjicHO Ha JOCTHIKCHHC

JIHYHOCTHBIX, MCTAIPC/IMCTHLIX H IPCAMCTHBIX oﬁpufu)aarcnbuux PE3YALTATOB.
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B pesynwrate u3ydeHusa (H3MKH Ha YPOBHE OCHOBHOro obuiero odpaszoBanuf y obyuaromeroca OyayT

q)OpMHpOBﬂHbl CICAVIONHNE JIMYHOCTHBIC PC3YALTATBL B MACTH!

1) naTrpHOTHYECKOr0 BOCHHTAHNA:

] mposBJIeHHe HHTEPECa K HCTOPHH H COBPEMEHHOMY COCTOAHHIO POCCHIICKOI (hH3MYeCcKOiT HayKH:

|| 1ICHHOCTHOE OTHOLICHHE K JOCTHXEHHAM POCCHICKHX YUEHBIX--(PH3HKOB;

2) rpasIaHCKOr0 H IYXOBHO-HPABCTBCHHOTO BOCTIHTAHNA:

LI TOTOBHOCTL K AKTHBHOMY YHacTHIO B OOCYAICHHH ODMICCTBEHHO JHAMMMBIX H ITHYECKHX Mpodiem,
CBA3AHHBIX C NPAKTHYESCKHM NPHMCHCHHEM TOCTHKCHHI (PHIHKH;

[T OCOIHAHHE BAKHOCTH MOPAILHO--YTHUCCKHX MPHHITHIIOB B ICATCABHOCTH YUEHOTO;

3) HCTETHYECKOr0 BOCTIHTAHHA:

[] BOCOIPHATHE ACTETHHMECKHX KawdecTB (pH3HHMEecKON HaykH: e€ TapMOHHMYHOTO TOCTPOEHHA, CTPOrOCTH,
TOYHOCTH, JAKOHHYHOCTH,

4) HeHHOCTH HAYYHOIO NO3HAHHA:

[l oco3HAHME UECHHOCTH (HIMUCCKOH HAYKH KaK MONIHOFO HMHCTPYMEHTA IO3HAHHSA MHPA, OCHOBEI
PABHTHA TEXHOIOI M, BaRHEHIICH COCTABASIONICH KYILTYPbL,

[l pazsuTHe HaydHOH JIO003HATENLHOCTH, HHTEPECA K HCCAR0BATENLCKOM eATeNLHOCTH;

5) popmHpoBaHUS KYILTYPbI 310POBbS H IMOIHOHAJILHOIO 6.1Ar0ONONyHA:

[] ocoznanue 1EHHOCTH Ge30nacHoro obpasa *H3HH B COBPEMEHHOM TEXHOIOTHYECKOM MHPE, BaWHOCTH
npapua  Ge30MacHOTO MOBEICHHA Ha TPAHCMOPTe, Ha 0porax, ¢ WIEKTPHYECKHM M  TETJIOBbIM
000pYI0BAHHEM B IOMAIIHNX YCIOBHAX;

[] chopmupoBaHHOCTE HaBbIKA pediekcHN, MPH3HAHKE CBOCTO NMpPaBa Ha OMMHOKY M TAKOIo Ke INpasa y
JIPYTOro 4Ye/I0BeKa;

6) TPYOBOIro BOCIIHTAHHA:

[ aKTHBHOC YYaCTHC B PCIUCHHH NPAKTHYCCKHX 3a/au (B paMKax CeMbH, 00pa3oBaTe/IbHONH opranusalium,
ropo/ia, Kpas) TeXHOJOTHYECKOI # CONHAILHOI HANpPaRJeHHOCTH, TPEOYIONIHX B TOM YHcae u hHINHeCKHX
IHAHHI,

[ MHTEpEC K NPAKTHUCCKOMY H3YUCHHIO npodieccenit, cBAzaHHBIX ¢ (M3HKOIT;

7) 9KOJOTHYECKOTO BOCTTHTAHNS:

[} opHeHTaNMA Ha NPHMEHEHHE (PH3HUECKUX 3HAHMIT JUIA PellleHHA 3aj1a4 B 00JacTH OKpYKatonieil cpensl,
TUIAHHPOBAHHA MOCTYIIKOB 1 OIICHKH HX BO3MOKHBIX IOCAEACTBHIT UL OKPYIKAIOIIei Cpeibl;

[ oco3nanue rmodapHOro XapakTepa IKoMOTHYECKHX NpobeM 1 myTei ux peteHus;

8) aanTannuy K H3IMEHSIOUIHMCH VCJI0BHAM COLHAILHON H NPHPOIHOIH Cpe/bl:

[ noTpedHOCTE BO B3aMMOJACHCTBHM MpPH  BBINOJHCHHH HccneoBaHuil # npoekToB  (H3NUCCKOH
HATTPABACHHOCTH, OTKPBLITOCTE ONBITY H 3HAHMSIM JAPYIHX;

LI MOBBHLICHHE YPOBHS CBOEI KOMIETEHTHOCTH YEPE3 MPAKTHYSCKYIO A TeIbHOCTD,

[l morpedHoCTh B (POPMHPOBAHHH HOBBIX 3HAHMIL, B TOM uHcae (opMYIHPOBATL WICH, TOHATHA, IHIOTE3b
0 (M3NICCKUX ODBEKTAX W ABINCHUAX;

[l oco3nanne aeUIMTOB COOCTBEHHBIX 3HAHNH M KOMITETeHTHOCTE# B 061acTH (hn3nKn:

|| nIaHUPOBAHKE CBOETO PA3BHTHS B NPHOOPETEHHH HOBLIX (PH3HYECKUX 3HAHHI]

[] cTpemiIeHHEe aHaaH3HPOBATE H BLIARIATE B3aHMOCBA3H MPHPOJILI, OOIECTBA H JKOHOMHKH, B TOM YHC/IC
€ MCTIOMB30BAHHEM (FHIHMHMSCKUX 3HAHMIA,

[l oneHKa CBOMX JCHCTBHIT ¢ YIETOM BIHAHHA Ha OKPYXKAONIYIO CPEAY, BO3IMOKHBIX TI0DaILHEIX
nocae/ICTRHI,



METANPEIMETHBIE PE3VJIBTATSI

B pesyisrate OcBOCHHMA MporpaMMel 1o (u3MKe Ha YPOBHE OCHOBHOTO o0Imiero obpa3oBaHus y
obyualomierocs OyayT cOPMHPOBAHEI METANPEAMETHBIC PE3YALTATLI, BIIIOYAIONINE 103HABATCILHLIC
YHHBEPCAAbHbIE yueOHble ACHCTBHA, KOMMYHHKATHBHBIC VHHBEPCANbHBIC yieGHBIC IeHCTBHA, PeryisTHBHbIC
YHHBEPCATLHBIC YICOHBIC JCHCTBHA.

IMo3naBarenbHbIe YHHBEPCAAbHBIE YHeOAbIe 1eHCTRHA

BasoBbie JOrHYecKHe 1eHCTBHN:

BRIABIATE H XapaKTePH30BaTh CYIIECTBEHHBIE TPH3HAKH 00BEKTOB (ABJICHMIT);

YCTaHABINBATEL CYNISCTBEHHBII MPU3IHAK KAacCH(HKAIHK, OCHOBAHUA UIA 06001IEeHNA H CPaBHEHNA;
BBIABIATH 3aKOHOMCPHOCTH M [IPOTHBOPCUYHA B PACCMATPHBAEMBIX (pakTax, JaHHLIX H HaOIIONCHHAX,
OTHOCATIMXCA K (PHUIMIECKUM ABICHHAM,

BBIABIATE NPHIMHHO--CICACTBEHHBIE CBA3H NPH H3YUEHHH (DH3IMMECKHX ABICHHIT M MPOIECCOB,
JICNIATh BBIBOJBI C HCNOIL30BAHHCM JCAYKTHBHBIX H HHIYKTHBHBIX YMO3AKIIOUCHHH, BLIIBHIaTh
FHIOTE3b! O BRMMOCEA 39X (PHIHUECKHX BEAHUHH,

CaAMOCTOATENBHO BEIOHpPaTE crocod pemenns yueOHOI Gu3nteckoii 3anayH (CpaBHEHHE HECKOIBKHX
BapHAHTOB peIlcHHA, BbIOOp Hanbonece MOAXOAANIETO ¢ YYETOM CaMOCTOATEILHO BBIICICHHBIX
KpHTEpPHESB),

Ba3zoBpie HCCAEN0BATENBLCKHE TCHCTBHA!

HCIMOJIB30BATL BONPOCH! KAK HCCTIEA0BATENLCKHIT HHCTPYMEHT NO3HAHUA,

MPOBOJANTE 0  CAMOCTOATCABHO COCTABJICHHOMY [MUAHY ONKIT, HECHOXHBI  u3ndeckuii
IKCHEPHMENT, HeBOJIbLIoE HECASOBAHNHE (PHIHUSCKOTD ABACHHS

OLICHHBATH HA NMPHMEHUMOCTE U JOCTOBEPHOCTH HHPOPMALHIO, MOTYICHHYIO B XOJIE HCC/ICI0BaHHA
WUIH SKCTICPUMCHTA;

CAMOCTOATENIBHO  (hopMy/HpOBaTE 0G0ONIEHHS ¥ BLIBOABI 10  Pe3YIbTATAM  MPOBEAEHHOTO
HaOTI0IeHHA, ONBITA, HCC/ICIOBAHMSA,

MPOrHO3HPOBATL BOIMOKHOE JajibHeiliee pazBuTHe (PHIMYECKHX TPOIECCOB, @ TaKKe BLUIBHIATEH
MPEeNOI0KeHHA 00 MX Pa3BHTHH B HOBBIX YC/IOBHAX H KOHTEKCTaXx.

PaGora ¢ nudopmanmeii:

NPHMEHATE PARIHYHBIC METO/Ibl, HHCTPYMEHTH! I 3anpockl NpH noucke n orbope undopmannm win
JAHHBIX ¢ YYETOM TNpeUTOKeHHOI yueOHoil dusiteckoit 3anaun;

aHATNINPOBATh, CHCTEMATH3HPOBATL H HHTEPNPETHPOBATH HHPOPMAIIHIO PATHYHBIX BUIOB H (opm
NpeAcTarIeHus;

CAMOCTOATE/ILHO BLIOHPATL ONTHMANLHYIO (opmy npescTaienns uHdopMaun 1 WUTIOCTPHPOBATSL
pelaeMble 3a1auH HECAOKHBIMH CXEMaMH, JIHarpaMMaMil, HHOI rpadKoii H HX KOMOHHAIMAMY.

KomMmynnkatHenbie yHHBEPCAALHLIC YuedHbie 1eiHCTBHN:

B X0j1¢ oDCcyRiaenna yuedHoro Marepuasa, pe3yisTaros Jadoparopibix padoT H NPOEKTOB 3a/1aBaTh
BOTPOCHI MO CYIIECTBY 00CYKIACMOI TEMBbI H BBICKa3bIBATH HIICH, HANCICHHBIC HA PEIICHHE 3a/1auM U
noaaepxanue 61aroxenaTeNbHOCTH 00IIEHHA;

CONOCTABIATE CBOM CYRAUICHHS € CYHUICHHAMH JPYTHX YUACTHHKOB JIHAI0TE, O0HAPYKHBATEL Paz/iHuie
M CXOICTBO MOZHIIHIAL

BBIPAXATh CBOIO TOUKY 3PEHMA B YCTHBIX H MIChMEHHBIX TEKCTAX;

NYONHYHO NPEACTABIATL  PE3YALTAThI  BLIMOJHCHHOIO  (DHIMUCCKOrO  ONbLITa  (IKCICPHMEHTA,
HCCIe/I0BaHMA, TPOEKTA),

MOHUMATL M HCMOJIL30BATL MPEHMYIIECTBA KOMAaHIHOH M MHAMBHAYAIBLHONH paboThl NMPH pelICHHH
KOHKpeTHOI (hu3mveckoii npodiemst;



NPHHHMATE HEIH COBMCCTHOMH JACATCABHOCTH, OPraHH3OBLIBATL JCHCTBHA 10 e& JO0CTHKCHMIO!
pacnpenenstTs pojn, 00CYKAaTh MPOIECChl H Pe3yaLTaThl COBMECTHOI padoTel, 0600maTs MHeHHA
HECKOMBKHX JNOei:

BBINOJIHATE CBOIO 4acTh paloThl, JOCTHras KaucCTBCHHOIO PE3VILTATA 0 CBOCMY HAIPABICHHIO W
KOOPJAHHUPYA CBOM ICHCTBHA ¢ JAPYIHMH YWieHaMH KOMaH/IbI;

OIICHHBATL Ka4eCcTBO CBOEM0 BKAaZa B OOIIMII TPOAYKT 1O KPHTEPHAM, CAMOCTOATEIBHO
chOpPMYIHPOBAHHEIM YIACTHUKAMH B3aHMO/ICHCTBHA.

PeryasiTuBHbIE yHHBepCcAlLHbIE yueOHbIe 1eHCTBHA

Camooprannzanus:

BBIABAATE MPOOJIEMbI B JKH3HEHHBIX H YYeOHBIX CHTYalmax, TpeOyiomux i pemeHns (pu3nyecknx
IHAHMIA;

OPHEHTHPOBATLCH B PAaVIMMHLIX NOAXOJAAX NPHHATHA peileHuii  (MNBIUIYAILHOE, NPHISTHE
pemenns B rpynne, NPUHATHE PEIeHHIT rPyTmoii):

CAMOCTOATENIBHO COCTABNIATE WITOPHTM PelieHHA (HINHEeCKOH 3a/1auu WIH TUIaHa HCC/ICIOBAHHA C
YUETOM MMCIONIHXCH PECYPCOB M CODCTBEHHLIX BOIMOKHOCTCH, apryMCHTHPOBATL NMPE/UIAraeMbIC
BapHAHTHI PEIICHHIT:

neaaTh BLIOOP M OpaTh OTBETCTBEHHOCTH 3a PelieHHE.

Cauouou'rpo:l by IMOUHOHANLHLIH HHTELICKT:

AABaTh AAEKBATHYIO OUCHKY CHTYAIMH M IPSUIATATL 11 €8 H3MEHEHHS

OOBACHATE NPHMHHBL JIOCTHACHHA (HELOCTIDKCHHA) Pe3YIbTATOB EATENIBHOCTH, IaBaTbh ONCHKY
NpHOOPETEHHOMY OTIBITY;

BHOCHTE KOPPCKTHBLI B JICATEILHOCTE (B TOM UHC/IC B X0/ BRINOAHCHHA (PH3IUUICCKOr0 HCCACA0BAHNA
HUTH NPOEKTA) Ha OCHOBE HOBBIX OGCTOATE/IBCTB, H3IMEHHBUIHXCA CHTYaIIHIL, YCTAHOBJICHHBIX OIHOOK,
BO3HHUKILIHX TPYAHOCTCIH;

OIICHHBATh COOTBETCTBHE PE3y/IbTaTa HEAH ¥ YCIIOBHAM:

CTaBHTL ce0f Ha MeCTO JPYroro 4enoBeKa B XOJ€ CMOpa WIH JHMCKYCCHH HAa HAydHYIO Temy,
MOHHMATL MOTHBBL, HAMEPEHHA W JIOTHKY APYIoro;

NPH3HABATL CBOE MpaBo Ha OWMOKY NpH pemenun (PHINYSCKHX 3ajay WiIH B YTBePKICHHAX Ha
Hay4HbIC TeMbI H TAKOE e NMPaBo APyroro,

NMPEJMETHBIE PE3YJIBTATHI

K koniy obyuenns B 7 KJacce NpeJMETHBIC Pe3V/ILTAThl Ha Ga30BOM YPOBHE JO/DKHBlL OTpakarhb
chOPMHPOBAHHOCTL Y 00 YUAIONNXCH YMCHMIL:

HCIOJB30BATL MOHATHS: (JMIMUCCKHE M XHMHUCCKHE ABACHHA, HadMIO/ICHHE, YKCIICPHMEHT, MOE/b,
THIOTE3d, EAHHUIBL (DHINUECKHX BeJIMMHH, aTOM, MOJEKY/Ia, arperaTHbie COCTOSHHA BEHICCTBA
(rBépoe, ANAKOE, razoo0pas’HOE), MEXAHHUYECKOE JBHKCHHC (PABHOMCPHOE, HEPABHOMCPHOCL,
NPAMOJHHCHHOE), TPACKTOPHSA, paBHojeicTBYIONEAs cuaa, aedopmanua (ynpyras, riacruyeckas),
HEBECOMOCTB, COOOTHAIONTHECH COCYIbI;

paznHuaTh ABacHuA (JAnddy3na, TCIUIOBOE JBHACHHC YACTHIl BCHICCTBA, PABHOMEPHOC IBHKCHHC,
HEPABHOMEPHOE  JBMAKCHHME, MHEPIMS, B3aUMOJCHCTBME Te, paBHOBECHE TBEPALIX Tea ¢
3AKPENISHHOI OCBIO BpalICHHA, Tepeaada AaBieHHA TBEPABIMH TeJaMH, KHIKOCTAMH ¥ Ta3aM,
aTMoc(epHoe naBieHHe, NIABAHHE Tel, MPEBPANICHHA MEXaHHYECKOH IHEPrHH) MO ONHCAHMIO HX
XapaKTePHBIX CBOHCTB H Ha OCHOBE ONBITOB, ACMOHCTPHPVIOMHX JaHHOE (PH3HIECKOE ABJICHHE,
PACMo3HaBaTh MPOABICHHE W3YHCHHBIX (PHIMYECKHX ABJICHHIl B OKPYKAIONIEM MHPE, B TOM 4HCIe
(u3nteckye ABNEHUA B NPHPOIE: NPHMEPHI JIBIDKCHHA C PANIMYHBIMH CKOPOCTAMH B JKHBOH M
HEWHBOIH NpHpoe, AeiCTBHE CHIIBI TPEHHA B MPHPOJE M TEXHHKE, BAHAHNE aTMOc(epHOro JaBneHus



Ha WKHBOH OPranu3M, MIaBanue puid, PLYArd B Tele HSJIOBEKa, [IPH YTOM NEPEBOANTE NPAKTHYECKYIO
3a7ayy B yqeOHY10, BHUICIATH CYNICCTBEHHBIE CBOHCTBA (MPH3HAKH) PHIMHECKHX ABICHMIL;
OMHCHIBATH M3YHEHHBIC CBOICTBA Ted H (HU3HYECKHE ARICHHA, HCTIONBL3YA (HINMECKHE BEIHHHHbI
(Macca, 00BEM, MIOTHOCTEL BENICCTBA, BPEMS, MYTh, CKOPOCTL, CPEIHAS CKOPOCTH, CHIIA YIIPYIOCTH,
CHJIA THKECTH, BEC TeJa, CHia TPeHHA, AapaeHne (TBEPAOro Tena, KHIAKOCTH, ra3a), BRITAKNBAIOMAR
CHJIA, MeXaHH4eckad paboTa, MOUIHOCTH, NMJAEHMO CHJBL MOMEHT CHIBI, KO3hdHIHeHT noae3Horo
ACiCTBHA MEXAaHH3IMOB, KMHETHUECKAd M MOTCHUHATbHAA 3HEPrHA), NPH ONHCAHUHM TMPABHILHO
TPAKTOBATE (PHIHUYCCKUIT CMBICI HCIOJIL3YCMBIX BEJIMUHH, HX 0003HAUCHUA W CAHHMIILL (DHIHUCCKHX
BEJIMYMH, HAXOANTL (OPMYAbl, CBA3ZLIBAIOINME JAHHYIO (PHIMUECKYIO BEJHYHMHY C© JAPYTHMH
BCJIHYHHAMH, CTPOHTE rPaduKH H3YICHHLIX 3aBHCHMOCTEH (H3MICCKIX BEJIHIHH,

XApAKTCPH30BATL CBOHCTRA Tell, MIMMCCKHE ABICHHS M NPOICCCH], NCTONL3YA NPaBHia CIOKCHUA
¢l (BA0AL OHOH npaMoit), 3akon I'yka, sakon Tlackans, 3akon ApxuMmeaa, npasiiio paBHOBECHA
perara (670Ka), «3070TOE NPABWIO» MEXAHHKH, 3AKOH COXPAHEHMs MEXaHH4eCKOii IHepruH, npm
TOM JIaBATH COBECHYIO (JOPMYAHPOBKY 3aKONA H 3aIIHUCHLIBATE €10 MATEMATHYECKOE BLIPRKCHHE,
O0BLACHATL (PU3HYLCKHE ABICHIA, MPOIECChl H CBOHCTBA TE/1, B TOM YHCIE W B KOHTEKCTE CHTYaIlMi
NPAaKTHKO-OPHEHTHPOBAHHOIO XapakTepa: BbUIB/IATL TNPHHYHHHO--CAEACTBEHHBIE CBA3IH, CTPOHTH
o0niacHeHHe H3 12 MOrHYeckHX 1aros ¢ onopoii Ha 1-2 #ayueHnsiX ¢BoiicTBa PHINUCCKHUX ABICHHIL,
(pH3MHMECKNX 3aKOHA WITH 3aKOHOMEPHOCTH;

pemath pacuérHble 3agauu B 1-2 1eiCTBHA, MCTOAB3YA 3aKOHBI M (GOPMYIIBL, CBA3LIBAIOMINE
(u3MtecKkne BeMMHHBI HAa OCHOBE AHAAM3Q YCIOBHMA 3aJa4i 3alHCBIBATH KpaTKOE YCIOBHE,
MOJACTABIATL (PuIHvecKHe BelnuHHbl B (GOPMYIbI M NPOBOAHTE PACHEThi, HAXOAMTH CHNPABOYHBIC
JlaHHbIC, HEOOXOAMMBIC JUIA PEIIEHNA 3anad, OIECHHBATh PEATHCTHYHOCTE MOAYHEHHOI (H3nteckoii
BETHUMHEL,

PAcno3HaBaTL NPodIeMBbl, KOTOPLIE MOWHO PELIHTE [IPH MOMOIH (GH3MUMECKHX METOIO0B, B OITHCAHHH
HCC/IC/IOBAHNA BBUICIATL MPOBEPAEMOE NMPEaNnoiokKeHHe (THIOTe3Y), PauIHYaTh H HHTEPIIPETHPOBATHL
MOTYHEHHBIH Pe3y/IbTaT, HaX0IHTh OIIHOKH B X0/I€ OILITA, A€1aTh BLIBOIbI 10 €r0 Pe3ybTaTaMm:
NPOBOJIUTL OMNBITBI M0 HaOMOAeHHIO (QH3MYECKHX ABISHMIT WiH  (QHU3IHIECKHX CBOICTB TeJ
dhopmyHpoBaTE TMpOBEpAEMbIE  TIPEINMOAMKEHNA, COOHpaTh YCTAHOBKY H3  MPEUIOKEHHOTO
o0opy10BaHHA, 3aMHCHIBATL X0 ONbITa H GOPMYIHPOBATL BHIBOBLL

BLINOJIHATE NPAMBIC H3MEPEHUA PACCTOANNA, BPEMEHH, MACCH! TeNd, 00BEMA, CHIILI H TEMIEPATYPh ¢
HCTIOMTB30BAHHEM AHATOTOBBIX H IIH(POBLIX NPHOOPOR, JaMNCHIBATh NOKA3AHHA MPHOOPOB C VHETOM
3a/1aHHO# a0COMIOTHOI MOTPEIIHOCTH N3MEPCHHIA!

MPOBOINTL HCC/ICIOBAHHE 3aBHCHMOCTH OTHOMH (DH3HMECKOH BEIHMNHEI OT IPYToii ¢ HCMOJIb30BAHHEM
APAMbBIX H3MEpeHHil (3aBHCHMOCTH NYTH PaBHOMEPHO IBHKYIIEIOCH Tesla OT BPEMEHH BHKSHHA
Tena, CHJIbl TPEHHA CKOJBKEHHA OT Beca Tesla, KayecTBa oOpaloTki TOBEpXHOCTEH Tem M
HE3aBHCHMOCTH CHIIbI TPEHHA OT TUIONIAIH CONPHKOCHOBEHHA TEJ, CHIBI YIIPYIOCTH OT YUIHHEHHA
NPYIKUHBL, BRITAAKHBAONICH CHIBI OT 00BEMA MOrpyACHHON YacTH Tella B OT IUIOTHOCTH KHAKOCTH,
e€ He3ABMCHMOCTH OT MJOTHOCTH TeNa, OT MIYOMHBL, HA KOTOPYIO MOFPYKEHO Teso, YCI0BHI
T1aBaHMA TeJ, YCJAOBHH paBHOBECHA pbitara M OJOKOB), YyHacTBOBaTh B TUIAHHPOBAHHHN YueOHOTO
HCCE0BAHNA, CODHPATL YCTAHOBKY W BBINOJHATE HMIMEPCHHA, CHC/Yd NPECUIOKCHHOMY IUiany,
(MKCHPOBATL PEIVILTATHI TIOJIYYEHHOH 3aBHCHMOCTH (PHIMYECKHX BEJIMYHH B BWIE NMPEAIOKEeHHbIX
TabIHIL H TPaUKOB, 1e1aTh BBIBOIbI 10 PE3yIbTaTaM NCCIICI0BAHMA,

MPOBOINTL KOCBEHHBIE M3MEpeHHA (QHIMYECKHX BJIHYMH (MJOTHOCTL BEIIECTBA KHMIKOCTH H
TBEPOTO TeJa, CIUIa TPEHHA CKOBLIKEHNA, JIaBAeHHE BO3IYXA, BRITAIKHBAIONAA CHIIA, JeNCTRYIOMANA
Ha TOTPYKEHHOE B JKIIAKOCTH Tea0, KOXDPHIHEHT Mone3Horo AeiiCTBHA TMPOCTHIX MEXAHH3IMOB),
crenya NpeIoReHHOI T HHCTPYKIIHH, NPH BBIMOJNHEHHH H3MEpeHHil co0HpaTh 3KCIEPHMEHTATBHYIO
YCTAHOBKY M BEIYHC/ITE 3HAUCHHE HCKOMOIT BEAHYHHDL,

cobmoaaTh MpaBuIa TeXHHKH Oe30macHoCTH npH paboTe ¢ mabopaTopHbIM 060pya0BaHHEM:



YKa3LBaTL  NPUHIHNGL  JeiicTBHA  npudopoB M TEXHUHUECKHX YCTPOHCTB:  BECBLL, TCPMOMETP,
AHHAMOMETP, CoO0m@INHecs Cocy/bl, GapoMmeTp, pbiuar, MOABWKHBIT M HENOABHAHLI OJIOK,
HAKJIOHHAA T7I0CKOCTD;

XApaKkTepH3oBaTh NPUHIHILL ACHCTBHA H3YHCHHBIX NPHOOPOB M TEXHHUUCCKHX YCTPOHCTB ¢ onopoii
Ha MX OnHcaHus (B TOM YHCIE: MOMUMMITHHKHY, YCTPOHCTBO BOAONPOBOAA, THAPABIHYECKHIT Tpecc,
MaHOMETP, BBHICOTOMED, MOPIIHEBOI HACOC, APEOMETP). HCTIONL3YA 3HAHHA O CBOHCTBAX (hHIMHMECKHX
ARICHHIT H HEODXO0MMBIE (PHIHUECKHE JAKOHBI H 32KOHOMEPHOCTH;

NPHBOAHTL  NPHMEPH!  (HaxoauThs HMHGOPMAIMIO © MPHMEPAX) NPAKTHYECKOTO HCNOILIOBAHHA
(u3MyecKnX 3HaHHIT B MOBCEAHEBHOH #H3HN UiAa obecrnevenns Ge3omacHOCTH MpH obpanieHuN ¢
npHOoOpaMH M TEXHHMECKHMH  YCTPOICTBAMH, COXPAHEHHMA 370pOBbA H COOMOACHHA HOPM
IKOJIOrHYECKOTo NOBEACHHS B OKPYXKAIONIEH cpejie;

OCYNIECTBAATE OTOOpP HCTOYHHKOB uHpopmainu B MHTepHETE B COOTBETCTBHH € 3aTaHHBIM
MOHCKOBBIM 3aITPOCOM, HA OCHOBE HMEIONIMXCA 3HAHHI W MYTEM CPABHEHHA PA3THYHBIX HCTOYHHKOB
BBIICIATE HHYOPMAIIHIO, KOTOPAs ABJIACTCS NPOTHEOPEUNBOI HIH MOKET ObIThH HEIOCTOBEPHOI;
HCTOMB30BaTL MPH BRINOJIHEHNH YueOHBIX 3alaHnii HayqHO--MONYIAPHYIO AHTepaTyYpy (pu3ntueckoro
COJACpKaHHA, CMPABOMHBIC MaTepHanbl, pecypchl cetn  MuTepHer, BaameTs npuUEMaMH
KOHCTICKTHPOBAHUA TEKCTa, Npeobpazoannd HHQOPMAIHH H3 OIHOH 3HAKOBOIT CHCTEMBI B IPYTYIO,
cO1aBaTh COOCTBEHHBIE KPAaTKHE NMHCBMEHHBIC M YCTHBIE COOOIEHHA Ha OCHOBE 2-3 MCTOYHHKOB
uHpopMan (PHIHHECKOr0 COJepKaHid, B TOM 4Hciae MyOauvHO fAeiaTh KpaTkHe cooGineHus o
pesysbTaTax MpoeKTOB WIH YIeOHBIX HCCIISI0BAHHI, TIPH HTOM IPAMOTHO HCIIONB30BATL H3VICHH bIit
NOHATHIHHLIT annapar kypca GH3MKH, CONPOBOXKAATE BRICTYILICHHE NpPe3CHTaIHE;

NpH BBIMOJHEHNH YYeOHBIX MPOSKTOB M HCC/IENOBaHMIl pacnpenesiaTh o0A3aHHOCTH B Tpynne B
COOTBETCTBHH € MOCTABJICHHLIMH 3aJa4aMH, CISIHTDL 3a BBINOIHEHHEM IUIAHA IeifCTBHIL, aJeKBaTHO
OICHUBATE COOCTBCHHBIN BIJIAJ B JICATENLHOCTL IPYNINEBL,  BBRICTPAHBATL  KOMMYHHKaTHBHOC
BIAMMOJICIICTBHE, YUNTHIBAS MHEHHE OKPYKAIONMX,

K konny oOyuenusa B 8 Kaacce npeJMETHBIE pe3yibTaTel Ha 0a30BOM YPOBHC JOMAHBEI OTPaXKarh
chopMHPOBAHHOCTE Y 0O YUAIONIHXCH YMCHMI:

HCMONB30BaTh TIOHATHA: Macca W pa3Mepbl MOJICKYJ, TEMJAOBOE IBIKEHHE aTOMOB H MOJIEKYI,
arperaTHeleé  COCTOAHHA BENICCTBA, KPHUCTAIIHMecKne M amopdHble Tela, HACBUICHHBIT |
HCHACBLITICHHLIH Map, BIAKHOCTE BO3/YXA, TCMICPATYPA, BHYTPCHHAS YHEPIHs, TCIUIOBOH JBHIATEb,
ONEMEHTAPHBIT  JCKTPHUCCKHIT  3apsjl,  JISKTPHYECKOS T10/1e, TNPOBOMHUKH M JIHMICKTPHKH,
MOCTOAHHBII WIEKTPHUECKHIT TOK, MATHHTHOE 1MOJIe;

pazInuarh ABJACHUA (TCNIOBOC PACHIMPCHHE M CKaTHe, TCIIonepeaaya, TCIUIOBOC pPaBHOBECHE,
CMayHBaHHe, KANWUIMPHLIE ABJICHMA, HCNApEeHHe, KOMJGHCANMA, IIasjienne, KpHCTULIHIans
(oTBepaeBaHNe), KHMMEHWE, Temonepeiadya (TEMJIONPOBOAHOCTH,  KOHBEKIMA,  MNIYHEHHE),
INEKTPHAANNA TE/l, BIAUMOICHCTBHE 3apAIOB, ACHCTBHA MIEKTPHIECKOTO TOKA, KOPOTKOE 3aMBIKAHHE,
B3aHMOICHCTBHE MArHUTOB, ACHCTBHE MAIHUTHOTO MOJIA HA MPOBOIHHK ¢ TOKOM, CKTPOMArHHTHAA
WHIYKIIHA) TI0 OMHCAHMIO HX XapakTepHBIX CBOHCTB M Ha OCHOBE OMBITOB, AEMOHCTPHPYIOMIHX
JaHHoe QH3HUeCcKoe AB/ICHHE,

PACMO3HABATL NPOABJICHHE W3YUCHHLIX (JH3HUCCKHX ABJICHHI B OKPYKAIOIIEM MHPE, B TOM YHCIC
¢hu3mdecke ARNCHHA B TPHPOJE: MOBEPXHOCTHOS HATHNKEHHE W KaMWUISPHBIC ABJACHHA B MPHPOIE,
KpHCTaLIBl B ApHpoje, w3nydenue ConHIa, 3aMep3aHHe BOJOEMOB, MOPCKHe Opu3bl, o0pazoBaHHe
POCBIl, TYyMaHa, HHEA, CHEra, JICKTPHUCCKHC ABJICHUA B artMmocdepe, VICKTPHICCTBO KHBLIX
OPraHN3IMOB, MArHHTHOE 110J¢ 3eMin, Jpeiid nomocos, posib MArHHTHOTO MO8 JUIS KH3HH Ha 3emiie,
MOJAPHOE CHAHHE, MPH  HTOM MEPEeBOAMTH NPAKTHHECKYIO 3amady B y4eOHYIO, BBUICNATH
CYIIECTBEHHBIE CBOICTBA (MpH3HAKHN ) (DHIMHECKHX ABJICHHI;

ONHCBIBATL M3YUYEHHBIE CBOMCTBA Ted M GHUIMUCCKHE SBACHUS, HCNONL3YA (PUIHUSCKHE BEIHYHHLI
(Temmepartypa, BHYTPEHHAA JHEPrUA, KOJMHMECTBO TEIUIOTHI, YIA&JIbHafd TEILIOEMKOCTh BEHIECTBa,
yiaenbHAA TENJIOTAa [JIaBJICHUA, Y/eAbHAd TeruioTa napoobpazoBaHHA, YAenbHas TENIoTa CropaHHs



Tormea, Kodpguiument nose3noro JeHCTBHS TENJ0BON  MAaWMHLL OTHOCHTEALHAS BJIAKHOCTh
BO3/yXa, WICKTPUYECKHH 3apAl, CHIa TOKa, IEKTPHYECKOE HanpakKeHHe, CONpPOTHBICHHE
MPOBOIHHKA, YAETBHOE COTPOTHBICHHE BEIIECTBa, paboTa H MONIHOCTH MEKTPHUECKOTO TOKA), TpH
OMHCAHHH TPABUILHO TPAKTOBATE (MIHUECKHIT CMBICA HCMOAL3VEMBIX BEJMUMH, 0003HAUCHHA H
CAMHMILL  PHANYCCKHX  BEIMYMH, HAXOAUTL (OPMYILL, CBA3LIBAIONME JAHHYI0  (QHINUCCKYIO
BCJIHMUHY C JAPYTHMH BEIHMHHAMM, CTPOHTL rpadMKH M3YHCHHBIX 3aBHCHMOCTEH QH3HvTecknx
BCJIHYMH;

XAPAKTCPHIOBATE CROHCTBA Te, (PHINUCCKHE ABICHHA H NPOIICCCHI, HCNOAB3YA OCHOBHLIC NOJIOWKCHIA
MOJICKYJIAPHO--KHHETHYECKOH TEOPHM CTPOEHHA BENIECTBA, NMPHUHIMN CYNEPHo3uiuu nmoseii (Ha
KAUeCTBEHHOM YPOBHE), 3aKOH COXPAaHCHHA 3apsia, 3akoH OMa s yuacTka uenm, 3akon koyna—
Jlenna, 3aKOH COXpaHEHMs HHEPrHH, NPH ITOM JlaBaTh CIOBECHYIO (OPMYJHPOBKY 3aKoHa M
3AMNCHIBATE €10 MATEMATHYECKOE BhIPAKEHHE,

00BACHATE (PH3MHMECKHE TMPONEcchl MW CBOICTBA TeJ, B TOM HHCAE M B KOHTEKCTE CHTYallMii
MPAKTHKO-0PHEHTHPOBAHHONO  XapakTepa: BuIABAATL NPHYHHHO-CICIACTBEHHBIC CBA3H, CTPOHTH
obbAcHeHHe N3 |2 JOrHYecKnX 1aroB ¢ onopoii Ha 1-2 wayueHHbIX cBOHCTBA PHINYSCKUX ABICHHI,
(pu3IIecKIX 3aKOHOB WITH 3aKOHOMEPHOCTEI;

pemath pacqHEéTHbie 3amaud B 2-3 AeHCTBHA, WMCMOAB3YA 3aKOHBI M (JOPMYIIbL, CBA3LIBAIONIHE
(usmMNecKkne BeJMMMHBI, HA OCHOBE aHaJAN3a YCIOBHA 3a7a4l 3armichiBaTh KPAaTKOE YCJIOBHE,
BBIABIATH HEJOCTATOK JAHHBIX [UIA PEMICHHA 3a/1ayH, BHIOHPATh 3aK0HBI B GOpPMYIIbI, HEOGX0INMBbIC
2UIA e€ pelleHNHA, MPOBOIHTL PACHET H CPABHHBATEL NOIYHMEHHOE 3HaUeHHe (H3HMECKOI BEIHUHHEL C
M3BCCTHRIMH JIAHHLIMH,

pacno3HaBaTh MPoOJeMbl, KOTOPBIE MOKHO PEIIHTE MPH MOMONIH (PHIHECKHX METOA0B, HCMOJb3YA
ONMHCAHHE MCCASI0BaHHA, BBIICAATH NPOBEPAEMOE TIPEANMONOKEHHE, OINECHHBATL NPABHILHOCTH
MOPAJIKA TIPOREACHUA HCC/ICAOBAHHA, 1CIATh BBIBO/LL;

MPOBOAHTL ONBITHI MO HAOMIONCHHIO (DUIHYECKHX ABICHWIT WM  (PHINHECKHX CBOICTB Ten
(KamInApHele ABIEHHA, 3aBHCHMOCTE JIaBIEHHA BO31yXa OT ero o0néMa, TeMnepaTypbl, CKOPOCTH
npolecca OCTBIBAHHA M HArpeBaHMA [PH HITYUCHHH OT [BETa HITyuaonieil (nornomaomnieii)
MOBEPXHOCTH, CKOPOCTL MCNAPCHUA BOJIBE OT TEMIEPATYPLI HHAKOCTH W II0MAAH € NOBEPXHOCTH,
UEKTPUANNA Tell M B3aHMOICHCTBHE 9ICKTPHUECKHX 3apAIOB, B3aHMOCHCTBHE MOCTOAHHBIX
MarHHTOB, BH3YAIH3AIMA MATHHTHBIX NMOJCH MOCTOAHHBIX MarHHTOB, JACHCTBHA MarHHTHOIO NOJAA Ha
MPOBOIHNK € TOKOM, CBOMCTBA MISKTPOMATHHTA, CBOHCTBA YICKTPOJABUIATEIA MOCTOAHHOTO TOKA);
dbopMmyHpOBaTE MpOBEpACMBIE  TIPEANOAMKEHNA, COOMpaTh YCTAHOBKY M3  TNPELTOKEHHOrO
o0opy10BaHHA, ONHCBIBATEL X0 ONbITA ¥ (JOPMYAHPOBATE BLIBOIbL

BLINOJIHATL HPAMBIC H3MEPEHHS TEMIEPATYPhl, OTHOCHTEILHON BIAKHOCTH BO3AYXa, CHIIbLI TOKA,
HANPOKCHHA C  NCTIONIB30BAHHEM AHAIOTOBBLIX MPHOOPOB M MAaTYHKOB (DHIMMECKHX BEJIHYHH,
CPaBHMBATH PE3YAbTATEI H3MEPEHHIT ¢ YUETOM 3a1aHHOI abCOMOTHOI NOrpelHOCTH;

MPOBOANTEL HCCASI0BAHME 3ABUCHMOCTH 010 (HINYCCKOI BEIIMUHHEL OT JAPYroil ¢ HCHOJL30BAHHEM
NPAMBIX  M3MEPeHHil  (3aBHCMMOCTh  COTPOTHRICHHA TNPOBOAHHKA OT €ro JUIHHBL, U0
MOMEPEHHOTO CeHeHHA H YETBHOTO CONMPOTHBICHHA BEIIECTBA MPOBOIHUKA, CHABI TOKA, WIYIIETO
uepes MPOBOJAHHK, OT HANpAKeHHA Ha MPOBOJHHKE, HCCICJOBAHHE IOCACIOBATENLHOIO H
MAPAICILHOIO COC/AMHCHUIT NPOBOAHUKOR): [UIAHHPOBATL MCCACOBAHHE, COOMPaThL YCTAaHOBKY M
BBITIOIHATL M3MEPCHHA, CACAYA MpPeUIOKEHHOMY MNIaHy, (DHKCHPOBATb PE3yJbLTaThl MOTYHEHHOH
3ABHCHMOCTH B BI/AE TalOAUI H rpadHKOB, AeNaTh BRIBOIBI 110 PE3yaLTaTaM HCCICIOBAHNA,
MPOBOJANTL KOCBCHHBIC H3MCPCHH (DHIMUCCKHX BEIMUMH (YACALHAA TCIUIOEMKOCTE BCIICCTBA,
CONMPOTHRICHNE MPOBOJHHKA, PabOTa M MONIHOCTE WIEKTPHUECKOTO TOKA): NJIAHHPOBATL MIMEPEHHA,
coOupaTh IKCNECPHMEHTATBHYIO YCTAHOBKY, CICAVA MNPEUIONKEHHONH HHCTPYKIMH, M BBRIMHCIATH
IHAYCHHUE BEJIMUHHbI;

cob01aTL paBuIa TeXuukH tezonacuocTu npyu pabore ¢ aaboparopisiv 060pyA0BaHHEM;



XAPAKTEPHIOBATE NPUHIMNLL ACHCTBAS HIYHCHHBIX NPUOOPOB M TEXHUUCCKHX VCTPOHCTB ¢ ONopoii
Ha MX OnHcaHua (B TOM YHCAE: CHCTEMAa OTOIJICHMA [0MOB, FHIPOMETP, naposas TypOHHa,
aMmiepMeTp. BOABTMETP, CHETHHK MIEKTPHYECKOI “HEPrHH, IEKTPOOCBETHTE/IbHBIE NPHOOPEL
HArPeBATEILHLIC MICKTPONPUOOPEI (NMPUMEPEI), WIEKTPHUCCKHE NPEAOXPAHNTEAH, WICKTPOMArHUT,
ANEKTPOABHTATE b TMOCTOAHHOTO TOKa), WCMOJb3YA 3HAHHA O CBOHCTBAX (PMINYECKUX ABACHMIT M
HeoOX0IHuMBbIe (PH3NHECKHE 3aKOHOMEPHOCTH;

pacno3Haparh NPOCTBIC TEXHHYECKHE YCTPOICTBA M H3MEPHUTENbHBIE NpPHOOPH! MO cXeMaM H
CXeMATHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, MCHXPOMETP, FMTPOMETP, JIBHIATE!Ib
BHYTPEHHETO CrOpaHHA, 3JIEKTPOCKOMN, PEOCTaT), COCTABIAThH CXEMBI YIEKTPHHYECKMX 1ienel ¢
MOC/IEI0BATE/ILHBIM H NMApaUIeIbHBIM COSIHHEHHEM JIEMEHTOB, Pa3Hias YCAOBHBIC 0003HAUEHHA
IEMCHTOB MICKTPHUCCKHX [1erneii;

MPHBOAHTE NPHUMEPBI  (HAXOAHTh HHPOPMAIHIO © MpPHMEpax) NPaKTHHECKOro HCMOJIb30BaHHA
(u3HUecKNX 3HaHHI B NOBCEAHEBHOH HU3HM A obccneveHns Ge30NacHOCTH NMpH obpanmicHHH ¢
npuoOpaMH  H  TEXHHMCCKHMH  YCTPOMCTBAME, COXPAHCHHA 3J0POBBA M CODMIOACHHA HOPM
IKOJIOTHYECKOIo NOBECHHS B OKPY&KAIONIEH cpejie:

OCYILECTBATE NOHCK HHDOpMaimu du3iueckoro coaepikanua B FHTepHeTe, Ha 0CHOBE HMEIONIHXCA
3HaHuil ¥ nyTéM CcpaBHCHMA JIOTIOIHMTEIBLHLIX HCTOUHHKOB BBUICIATE HH(pOpMaIHIO, xoTopas
ARIACTCA NPOTHBOPCUHBOI KN MOKET ObITH HEJOCTOBEPHOI;

HCTMOIB30BATL NPH BBINOTHEHHH YHeOHBIX 3aaHMii HayIHO--MIOMYJIAPHYIO AHTEpaTypy (H3INUEcKoro
COJMEpPIKAHMA, CHOPABOMHBIC  MaTepuaiael, pecypenl  cetn  Murteprer, Baagets npuémaMu
KOHCHEKTHPOBaHHS TEKCTa, NPpeodpazopanns HHOpPMalMi 13 0HOIH 3HAKOBOIT CHCTEMBI B IPYIVIO!
colaBaTh cOOCTBEHHBIC MHCHLMEHHBIE M KpaTKHe ycrubie coodmenns, obodimas undopmanmio mni
HCCKONBKHX HCTOHHKOB (DH3INUCCKOTO COMACP®aHUA, B TOM MHcie NyOIMYHO MpeaCcTaBIuTh
PE3YIALTATL MPOCKTHON MM HCCACAOBATEALCKON JCATEALHOCTH, MPH YTOM IPAMOTHO HCIOIL30BATE
H3YYSHHBII MOHATHITHEI anmapar Kypca (3K, CONPOBOKAATH BLICTYIICHHE NMpeIeHTalHeil;

NpPH BBIOJIHEHHN YUeOHBIX MPOEKTOB H HCCIEHOBAHMIT (DH3INMECKHX IPOIECCOB pacnpenciiaTh
0043aHHOCTH B IPYINE B COOTBETCTBHHM C MOCTABJICHHLIMK 3aJa4aMH, CHCAHTEL 33 BBINOJHCHHCM
nJana JeHCTBHIT M KOPPEKTHPOBATHL €50, aleKBaTHO ONEHHBATL CODCTBEHHBIIT BK/IAJl B JICATRJILHOCTD
TPYMfbl, BLICTPAHBAThL KOMMYHHMKATHBHOE B3aHMOEHCTBHE, MPOAB/IAA TOTOBHOCTH pa3pemiaTh
KOH(MIMKTBI,

K kouny obyueHns B 9 Kaacce npeaMeTHble pe3VviibTaThi Ha Oa30BOM YPOBHE JO/IKHBI OTPaWaTh
Cc(hOPMHPOBAHHOCTE Y 00 YHAIOMIMXCA YMEHHII:

HCTIONB30BATh TOHATHA: CHCTEMa OTCHETA, MATEPHAILHAS TOMKA, TPACKTOPHSA, OTHOCHTEILHOCTH
MEXaHHYECKOro ABIKEHHA, nedopmanus (YOpyras, niaacTHYecKas), TPEHHE, TEHTPOCTPEMHTETBHOE
YCKOPeHHE, HEBECOMOCTE M MEPerpy3KH, 1IeHTP THKECTH, abComOTHO TBEPIOE Telo, HEHTP TAKECTH
TBEPAOTO TeNa, PABHOBECHE, MEXaHHUECKHe KoneOaHHAs H BOJIHBI, 3BYK, HH(QPa3BYK H yIBTPa3ByK,
WIEKTPOMATHHTHBIC BOJIHBI, LIKANa MICKTPOMArHHTHLIX BOJIH, CBET, OAH30PYKOCTh H JAAILHO30PKOCTS,
CNEKTPhl MCIYCKAHHA W NOrIomEenns, aibpa-, Gera- M raMMma-HITyueHMs, H30TONbL, AACpHas
IHEPreTHKA:

pazIuvaTh ABACHUA (PABHOMEPHOC H HEPABHOMCPHOC TIPAMOAHHEHHOC ABHACHHE, PABHOYCKOPEHHOE
MPAMOJHMHEIHOE JIBHKEHHE, CBODOHOE NAjJCHHE Tel, PABHOMEPHOE JIBHKEHHE 110 OKPYKHOCTH,
B3AHMOJICIICTBHE TeJ, PEakTHBHOC JBIDKeHHe, KosebaTenbHOe JBIDKeHHE (3aTyxaloume u
BBIHY)K/ICHHBIE KOJeOaHHS), PE30HAHC, BOJHOBOE JIBIDKCHHE, OTPAXCHHE 3BYKa, NMpAMOIHHeiiHOe
PacrpoCTpaHeHne, OTPAKEHHE W TPEJOMJIEHHE CBETd, TOJHOE BHYTPEHHEE OTpPaKEHHE CBeTa,
pamiokeHne OelOTO CBeTa B CHEKTP M C/IOKECHHE CHEKTPIbHLIX TIBETOB, HCHEPCHA CBETa,
€CTECTBeHHAA PAIHOAKTHBHOCTH, BO3HHKHOBEHHE JIMHEITMATOTO CMEKTPa HITYHMEHHSA) MO ONHCAHHIO
UX XapakTCPHBIX CBOICTB U HA OCHOBE ONBITOB, JICMOHCTPHPYIONINX JTaHHOC (JHIHUESCKOC ABJICHHE;
pacro3HaBaTh NPOABICHHE W3YHEHHBIX (H3MMECKHX ABJACHHI B OKPYXKaIONIEeM MHpe (B TOM HHCIe
(pu3nveckne ABICHHA B MPHPOJE: MPHAMBLL M OTJIMBBL, ABMKeHNe muaHeT CoONHEYHOH CHCTEMB,



PEAKTHBHOE ABHIKCHNE IKMBLIX OPraHu3MOB, BOCHPHATHE 3BYKOB JKHBOTHLIME, 3eMierpsicenne,
CeiicCMHYeCKHE BOJIHBL IIYHAMH, 9X0, 1IBETa Tel, ONTHYECKHE ABICHHA B mpuponae, OHonormueckoe
AelcTBHE  BHAMMOrO, yJAbTPAQHOJIETOBOTO M PEHITEHOBCKOTO  H3IYHEHMIL, eCTeCTBEHHBIH
PAaHOAKTHBHEIH (OH, KOCMHYECKHE JIYYH, PaJHOAKTHBHOE H3ITYUCHHE MPHPOIHLIX MHHEPAIOB,
JCHCTBHE PaJHOAKTHBHLIX HATYUCHHIT HAa OPraHH3M YEJIOBEKa ), NPH HTOM [EPCBOHTE NPAKTHUYCCKYIO
3a7a4y B y4eOHYIO, BBUIEAATE CYNICCTBEHHBIC CBOICTBA (MPH3HAKN) (PHINUECKHX ABICHHIL;
OMHCBLIBAThL W3YHEHHBIC CBOIICTBA Ted M (pH3HUECKHE ABICHUA, HCMONL3YA (H3IHUECKHE BEAHUHHBI
(CpeHas W MIHOBEHHAA CKOPOCTH TCAA IPH HEPABHOMECPHOM JIBHACHIH, YCKOPCHHE, TICPEMEIICHHE,
NyTh, YI70Bag CKOPOCTH, CHJAA TPEHHS, CHJAA YIPYFOCTH, CHIA THKECTH, YCKOpeHHe CBOOOIHOro
MaJCHHA, BeC TeNa, HMMOYALC TelMa, HMIYALC CHIBLL MEXaHHueckad padora M MONIHOCTS,
MOTEHIHAILHAS IHEPIUS Tea, MOJHATOrO HAl MOBEPXHOCTHIO 3EMIIN, MOTCHIMUILHAS DHEPrHs
CHATOH NPYAKHHBL, KNHETHYSCKAR IHEPIUA, MOJHAN MEXaHWHECKas “HEPrusA, NepHoa M HacToTa
KonebaHWil, UTMHA BOIHBL, TPOMKOCTh 3BYKa H BHICOTA TOHA, CKOPOCTh CBETa, MOKa3aTeslb
NpESOMACHHA CpPe/ibl), NPH ONMHCAHHH NPaBWIBHO TPAKTOBATH (PHIMYECKMIT CMBICH HCMOIb3YeMbIX
BCJIHUHH, 00O3HAYCHHS M CAMHMIBI (PH3HUCCKHX BEIHUMH, HaXOAHTHL (OPMYIILL CBAILIBAKONIHC
AAHHYI0  (H3MYECKYI0 BEJIHMHHY ¢ JPYTHMH  BEJIHMHHAMH, CTPOMTh TpaMKH  H3YYEHHBIX
3aBHCHMOCTEH M3HUECKHX BEJTHIHH,

XapakTepu3oBaTh CBOCTBa Tel, (GU3HUCCKHE ABICHHA M NPONECCHI, HCMONb3YA 3aKOH COXPAHCHHA
IHEPIUH, JAKOH BCEMHPHOIO TANOTEHHA, NPHHIMI CYNEPROHIMN CHIL, PHHIMIT OTHOCHTEALHOCTH
lanunes, 3akonbl HploToHa, 3aKOH COXPaHEHHA HMITYJIBCA, 3aKOHBI OTPAKEHHA W INPEJOMICHHA
CBETA, 3AKOHLI COXPAHCHHS 3apAJ0BOIO M MACCOBOINO YMCEA NPH SJACPHLIX PEaKIUiX, NpH YTOM
AaBaTh CA0BCHYIO (POPMYJIHMPOBKY 3aKOHA M 3aMHCHIBATEL €M0 MaTeMaTHYECKOE BLIPAKCHHE;
o0BACHATL (PH3MMECKHe TPOIECChl M CBOICTBA Tea, B TOM HHCAC M B KOHTEKCTe CHTYallHii
NPAKTHKO-OPHCHTHPOBAHHOTO  XaPaKTepa: BBUIBIATL TIPHUNHHO--CACACTBCHHBIC CBAM, CTPOHTE
obbacHerne n2 2-3 JOrHYeCKNX 1aros ¢ 0NMopoii Ha 2-3 HAYYEHHBIX CBOHCTBA (PHINYECKHX ABICHMIL,
(hI3HECKNX 3aKOHOB WIH 3aKOHOMEPHOCTEIH;

pewars pacuETHLIC 3a/1aun (ONMUPAlONHEcs Ha CHCTEMY M3 2-3 ypaBHCHMIE), HCNOAB3YA 3aKOHBI H
(hopMyabl, cBASLIBAIONE (HINUECKHE BEJIMYHHLL Ha OCHOBE aHA/IM3A YC/IOBHA 3a/a4M 3anuchiBaTh
KPAaTKOE YCJOBHE, BBIABIATHL HEAOCTAIOMIME WM MW30BITOMHbIC aHHbIC, BBHIOHPATL 3aKOHBI M
dopMynbl, HeoOXOaUMBIE [UIA PELICHHA, TPOBOAHTE pPacuEéThl H  OIECHHBATE PEaATHCTHYHOCTD
MOAYYEHHOTO 3HAYeHHA PH3NHECKOT BeAHYHHbL,

pacno3HaBaTh NMPoGIEMbl, KOTOPbIE MOMKHO PEIITHTH NMPH NMOMOMIH (HHIMHECKHX METOI0B, HCMOb3YA
ONMHCaHHE HCCISI0BAHHA, BBIACAATh TNPOBEPAEMOE TPEANONOKEHHE, OINEHHBATL NPABHILHOCTE
NOPAZKA MPOBEJACHHA HCCNIEI0BAHNA, JI/1aTh BBIBOJLL, HHTCPIPETHPOBATL PE3VILTAThl HAOIIOACHUI
1 ONBITOB;

MPOBOAHTL OMBITHE MO HAOMIOACHHIO (PH3HMECKNX ABICHHIT HAH (PH3HYECKHX CBOICTB Ten (H3yueHHe
BTOporo 3axoHa Hplotona, 3aKkoHa COXPAHEHHA OSHEPIHMH, 3aBHCHMOCTL Mnepnoia konedaHuii
NPYARHHHOIO MAATHHKA OT MACChl rPy3a M KECTKOCTH NPYKHUHLL H HEZABUCHMOCTL OT aMILUIHTY/1b!
MaJIbIX KoZleOaHHi, NpAMOIHHeIiHOE pacnpoCTpaHeHHe CBETa, paszokeHHe Oeloro cBera B CNEKTP.
W3YUCHHE CBOHCTB H300paKCHHA B IUIOCKOM 3CPKaIC M CBOIHCTB H300paskCHHA NpeaMera B
cobupaloneit e, HabMoAeHHe CIVTONIHLIX W IHHEHYATBIX CHEKTPOB HAUTYUEHHS ): CAMOCTORTENLHO
coOupaTh YCTAHOBKY H3 H30bITOWHOro Habopa 00OpYIOBaHMA, OMHCHIBATH XOI ONMBITA H E€ro
Pe3yIbTaThl, (POPMYITHPOBATE BHIBOILI

MPOBOJINTL  MPH HEOOXOAMMOCTH  CEPHIO NPAMBIX  M3MEPEeHHiT, Onpeiesas cpejee 3HaueHHe
u3MepAemMoil  BeanunHbl ((POKycHOe paccTosHMe cobupaiomieii JnH3b), 000CHOBBIBATH BRIGOD
cnocoba u3MepeHus (M3mMepuTeasHoro mpubopa);

NPOBOJINTL  MCCHCAOBAHNE  3aBHCHMOCTEH  (PHIHUYCCKHX BCJIHYMH ¢ MCHONB30BAHUEM  [PAMBIX
H3MepeHnil (3aBHCHMOCTE TYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBHKECHHHM 0€3 HayanbHOM
CKOPOCTH, TIEpHOJa KoJeOaHHii MaTeMaTHHECKOro MAATHHKA OT IUTHHBI HHTH, 3aBHCHMOCTH YTja



OTPAXEHHA CBETA OT Yrja najeHds u yrja npejoMjieHns oT yrjia najieHusd). njJausposarth
HCC/IEI0BAHNE, CaAMOCTOATEIBHO CcOOMpaTh YCTAHOBKY, (DPHMKCHPOBAaThH Pe3yabTaThl MOJTYHCHHOI
3ABHCHMOCTH (DPH3MHMECKHX BEIHHMMH B BHIe TaOaHIl i rpadHKoB, [elaTh BLIBOJbI M0 Pe3yibTaTaM
UCCCJOBAHHA;

MPOBOINTE KOCBEHHBIE HIMEPEHHS (PHINYSCKHX BETHYHH (CPEAHAR CKOPOCTh H YCKOPEHHE Tena TipH
PAaBHOYCKOPEHHOM  [ABHKEHHH, YCKOpEHHMe CBOOOAHOTO  MaJeHHA, KECTKOCTL  MPYKHHBL
KO3 HIIMEHT TPEHHA CKONBKEHHUA, MeXaHHvueckad paGoTa M MOIIHOCTB, %acToTa M MEpHO.
KONEOaHHIT MATEMATHUCCKOTO M [PY/KHHHOIO MAATHHKOB, ONTHYMCCKAs CHIA COOMPAtONICH JIMH3LL,
paanoakTHBHEI (hOH): nuIAHHPOBaTE W3MEpeHHA, coOMpaTh IKCTIEPUMEHTAILHYI0 YCTAHOBKY H
BBITIOJIHATL M3MEPEHHA, CHeAyd TNPE/UIOKCHHOH HHCTPYKIHH, BBIMHCAATL 3HAMCHHE BEIMUHHBL U
AHAIMINPOBATE MOJYYEHHBIE PE3YALTATL ¢ YUETOM 3a4aHHO0IT MOrpeiocTH H3MEPeHHit;

cobunoaaTs npaguia Texunkn desonacnocTy npu padore ¢ nadboparopusiM obopyoBannem;
PazItiaTh OCHOBHEBIC MPH3HAKY H3YMEHHBIX (H3MMECKHX MOAeei: MaTepHaIbHad TovKa, abCoMOTHO
TBEPAOE TENO, TOUCYHBII HCTOUHHK CBCTA, AY4Y, TOHKAad J[IHH3A, IUIAHCTAPHAA MOJC/IL ATOMA,
HYKJOHHAA MOJIE/Th ATOMHOTO sj1pa;

XapakTepH30BaTh NPHHIIMIEI ACHCTBHA H3YUCHHBIX NPHOOPOB H TEXHHHECKHX YCTPOHCTB ¢ OMOpOi
Ha HX ONHCAHMA (B TOM WHCNE: CIHIOMETP, JAaTIHKH MOJOKEHHA, PACCTOAHIA H YCKOPEHHA, paKeTa,
IX0J0T, OUKH, HEPHCKOIN, (oToannapar, onTHYECKHE CBETOBO/LI, CHEKTPOCKON, J03HMETD, KaMepa
Bunbcona), MCMonb3ys 3HAHHA O CBOICTBAX (M3MYSCKHX ABNCHHIT N HeoOXxoammbie (uinyeckue
3AKOHOMEPHOCTH;

HCMONB30BATL  CXEMLl M CXCMATHYHLIC  PHCYHKH  H3YMEHHBIX  TEXHHUECKHX  YCTPOHCTB,
HIMEPHTEIBHBIX NMPHOOPOB M TEXHOJOTMYECKHX TPOIECCOB MPH PeUIeHHH Y4eOHO--TIPaKTHYeCKHX
37184, ONTHYECKHE CXEMBbI U MOCTPOCHHA H300PAKEHHIT B MIOCKOM 3epKasie i cobHpatonieii H3e:
NPHBOAHTL  IPUMEPLl  (Haxo uTh HMHPOPMAIIIO O NPHMEpax) NPAKTUUCCKOI0  HCINOIbL30BaHHA
(u3MyecknX 3HaHMIl B NMOBCEAHEBHOH X H3HM Uia obecnevenns Ge30macHOCTH MpH obpamennn ¢
npudopaMH M TEXHHHMECKHMH YCTPOHCTBaMH, COXPAHEHHA 3A0POBBA H COOMOACHHA HOPM
IKOJIOTHUECKOTO MOBEACHMA B OKPYKAIOICH cpee:

OCYmIECTBAATL Nouck uHbopmarmn  dusnyeckoro cojsepwanns 8 Murepuere, caMoCTOATENILHO
(opMyIHPYA MOHMCKOBBIH 3aMpoc, HAXOAMTh NYTH ONPEIENCHHA AOCTOBEPHOCTH TOJYHEHHOI
HHGOPMAIIMH HA OCHOBE UMCIONIHXCA 3HAHMIT H JI0NOAHHTEIBHBIX HCTOYHHKOB;

MCTOJIL30BATE NPH BRIMOJHEHHN YYeOHBIX 3a/annii HayuHo--MonyJaspHyio Aureparypy pH3udeckoro
CONCP/KAHMA, CMpaBOMHBIC MaTepuaibl, pecypchl cetn  VHTepHer, BianeTs TNpHEMAaMH
KOHCTICKTHPOBAHHA TEKCTa, npeobpazoBanns HHQOPMAIHH W3 OIHOH 3HAKOBOIT CHCTEMBI B IPYTYIO;
CO1aBaTh COOCTBEHHBIE MUCHMEHHEIE H YCTHBIE COODIIEHHS Ha 0CHOBE HH(POPMATINN M3 HECKOIBKHX
MCTOMHHKOB (PH3NYECKOro coaepKaHuA, NMyOJHYHO TNPeACTABAATh Pe3yIbTaThl MPOESKTHON WM
HCCIIE/I0BATE/IBCKOIT JISATETBHOCTH, MPH JTOM IPAMOTHO HCMOIL30BATh H3IYYEHHBIT MOHATHITHBIH
anmapar u3yvaeMoro pasaena (M3HKH M COMPOBOXIATL BBICTYIUICHHE NpelcHTanMell ¢ yuérom
ocobeHHoCTell ay IMTOPHH CBEPCTHHKOB.



KPUTEPHHM OUEHKH 3HAHHUM YUALILMXCS 110 ®U3UKE

DopMBI KONTPON: YCTHRIT OTBET, TECTOBLIC 3ajianus, npakruueckas padbora/peinenne 3as1ay, saboparopuas
paboTa, camocToATelbHas paboTa, I0MallHee 3aJaHMe, KOHTpoJbHas pabota, AuMarHocTHHeckasa padora,
NpoeKTHaA

padora

Ouenka yCTHbIX 0TBETOB yHaIIHXCH

Orverka 5 crasures B TOM Cyudae, ec/ yHalMics MoKaskiBaeT BepHoe nouuManue dQuinueckoii
CYIHOCTH PACCMATPHBACMBIX ABICHHIT M 3AKOHOMEPHOCTEH, 3aKOHOB M TCOPHI, JIaeT TOMHOE OnpeieieHne
1 HCTOJIKOBAHHE OCHOBHBIX MOHATHIL, 3aKOHOB, TEOPHIi, @ TAKKE NPaBHWILHOS ONpeieneHHe (PH3NIECKHX
BEJTMUMHE, MX CHHUIL 1 CNOCOD0OB H3MEPEHHS; NPABIJILHO BLINOAHSST HEPTEKH, CXeMbl U rpaduku; crpout
OTBET M0 CODCTBCHHOMY [UIaHY, CONPOBOXIACT PACCKa3 HOBLIMH [PHMEPAMH, YMEET NPHUMCHUTL 3HAHMS B
HOBOI CHTYAIHH MPH BBITOAHEHHH NPAKTHYECKHX 3a1aHUI: MOKET YCTAHOBHTE CBA3b MY H3YHaeMbIM H
paHCe M3YUCHHBIM MATCPHAIOM M0 Kypey QM3MKH, a Takke ¢ MaTepHaIOM, YCBOCHHLIM MPH H3YUCHHH
APYTHX NPCAMETOR,

Ormerka 4 cTaBuTeA, ec/ii OTBET YUSHHKE YIAOBAETROPAST OCHOBHBIM TPEOOBAHUAM K OTBETY Ha OTMETKY 5.
HO Jad 0e3 MCnoib30BaHHs COOCTBCHHOTO IUIAHA, HOBLIX MPHMEpPOB, O€3 NPHMEHEHHA 3HaAHUIT B HOBOI
CHTYaIHH, 0e3 HCMOL30BaHUA CBA3CH ¢ paHee H3YUCHHBIM MATEpHAIOM M MATEPHAIOM, YCBOCHHBIM IpH
WIYHEHHH APYTHX MPEAMETOB. €CAH YHAmMIHCA AONYCTIT OHY OHOKY MM He Dosiee JIBYX HEA0YeTOB M
MOKET HX HCMPaBHTh CAMOCTOATEILHO HIH ¢ HeDOIbIIOH MOMONIBIO YUHTE,

Orverka 3 craBuTCA, ecnH yHanmiics NpPaBHALHO MOHHMaeT (PH3NUECKYIO CYIIHOCTL pPaccMaTPHBACMBIX
ABJCHHIT 1 3AKOHOMEPHOCTEH, HO B OTBETE MMEIOTCH OTI/IbHbIE NPodesibl B YCBOCHHH BONPOCOB Kypca
(U3MKH, He NPEenATCTBYIONIHE JadbHEHIEMY YCBOSHHIO MPOTPAMMHOIO MaTepHana; yMeeT MpPHMEHATDb
NOJYMEHHBIE 3HAHHA NMPH PEHICHHH MPOCTHIX 3a71a% ¢ HCMOMbL30BAHHEM TOTOBBIX (OPMY, HO 3aTPYIHACTCH
npH peleniy 3auay, Tpebyonmx npeodpasosanus HEKOTOpLIX Gopmysr; gonyerua ne dosee oanoit rpyboi
OIIHOKH M JIBYX He/oueToB, He Oonee omHoil rpyboii u oaHoii HerpyOoii ommnbkn, He Gosee ABYX-Tpex
Herpyobx oumbok, oaHOIH HerpyGoit ommMOKH M TPeX HEeIOHMETOB: JOMYCTH HeThIPe WIH NATH HEI0UETOB.
Orverka 2 cTaBHTCH, eCIH YUanuiics He OBAAJC/ OCHOBHLIMM 3HAHHAMH H YMCHUAMH B COOTBECTCTBHH C
TpeboBaHHAME NPOrPaAMMBbI B JIOTTYCTHUT O0sibliie OmHO0K H HETOHETOB, YeM HeoOXO0HMO A8 OTMETKH 3,

OnenKa MHCHLMCHHBIX KOHTPO/IbHBIX pador
Ormerka 5 craBuTcs 3a padboTy, BRITIOTHEHHYIO MOJHOCTEIO 03 omHb0K U HEI04eTOoB.
Ormerka 4 crapurcs 3a paboTy, BHINTOJHECHHYIO NMOTHOCTBIO, HO MPH HATMHMHN B Heit He Ooaee oaHOM
Herpy0oil oIHOKH ¥ 0HOTO HejlovueTa, He DoJiee TPeX HEL0UeTOB.
Ormerka 3 CTaBuTCa, €ClN YYEHHK NMPaBWIBLHO BRINOJIHUA He mMeHee 2/3 Beeil paboTel wiM 1onycTHa He
Oonee oanoit rpydoi ommdKy 1 ABYX Hexoueros, e Goaee oanoi rpydoit 1 oaHoil Herpyboit ommbkH, He
Gonee Tpex HerpyObIX OMIMGOK, 0JHOI HerpyOoii OLIHOKH M TPeX HEJ04eTOB, NMPH HAMHMHH HMETLIPEX-NATH
HE0YETOB,
Ormerka 2 crasuics, eciy YHea0 oMdoK ¥ HEJ0USTOB NPEBLICHIO HOPMY U1 OIIEHKH 3 WIH NPABHIALHO
BBIMOIHEHO MeHee 2/3 Beeit paboThL
Jlist O1eHKH KOHTPOJBHBIX M 1POBEPOMHBIX pabor 1O PELICHHIO 3y HCHOJABL3YIOT MHCTPYKIMIO 110
NPOBEPKE MHCBEMEHHBIX padoT, KOTOpas NPHBEICHA HHWXE.

Hucrpykuns no nposepke no nposepke nucuMennbix pabor no pusnke

Ofmme KpHTEPpHH OHEHKH  BHINOJAHEHHSt  (QH3NYECKHX 3apanmii ¢ baaa
Pa3BEPHYTLIM OTBETOM bi

anBC}lCHO NOJHOC NPAaBHJILHOC PCHICHHC, BKTIOMAIONICE CIICAVIONIHC 3




JIEMEHTBI;
1) npeacTaBieH (B cayvae HeobXommmocTi') He  cofepkanmii  ommGok
CXeMAaTHYECKHIT PHCYHOK, cXeMa HAH rpadHK, oTpakaroniuii yeaoBua 3a1a4un;

2) BEPHO 3aITHCanel (POpMYJIEL, BRIpaKaronme (pH3IMMECKHE 2aKOHBL, NIPHMCHEHHE
KOTOPLIX HEOOXOAHMO /Ui PEILCHHA 3a/1a"H BEIOPAHHBIM CIIOCO00M;

3) NPOBEJCHBl HEOOXO0MMBIC MaTeMaTHUYECKHE npeodpasoBaHHs W PacucThl,
APHBOAIIHE K TIPABMIBHOMY YHCJIOBOMY OTBETY, H npeiactaBieH oteer. [Ipu stom
JIOTMYCKAeTes peteHue "no yactaM" (C npoMesk yTOUHBIMH BEIHCIICHUSAMI ).

Ilpugeacno pemenne, cojgepwanee OJMH n3 creayiommx HEAOCTaTKOB: — B 2
HEOOXOAUMBIX MATEMATHUCCKHX NPeo0pazoBaHMax H (MJIH) BEIMHCICHHAX JONYHICHB!
OIHOKH;

~—— MPEJCTARICHO MPaBHJILHOE PelIeHNe TOJbKO B o0mEeM BHIe, 0€3 KakuxiHoo
YHCIOBBIX PACHETOR;

— MPABHJILHO 3a1THCAHBLI HEODXOIMMBIC (POPMYIIBI, MPEJACTARICH NPABHILHLII PHCYHOK
(B ciyuae ero HeoOXoAUMOCTH), rpadHK TN CXEMa, 3aMHCcaH NPARHILHLID OTBET, HO
HE NPEICTARICHE! NPEOOPAOBAHUA, NPHBOISNIIHE K OTBETY,

IpuBeaeno pemenne, coorsercrrytoniee OJAHOMY u3 caenyonmx cayqaes: 1
~— B PCIUCHMH  COJCPAMTCH OWndKa B HEOOXOAMMBIX  MATEMaTHHECKHX
APeodpPazOBaAHMAX H OTCYICTBYIOT KAKHE-/IHO0 YHCIOBLIC PACUCTEI;

— JonynieHa omudKa B ONPEACHCHHH HCXOAHBIX J@HHBIX 1O rpadHky, PHCYHKY,
Tadmie | .M., HO OCTAJIbHOC PEHICHUC BRITIOIHCHO NOAHO H Oe3 olHO0K:

— 3anMcaHbl M HCMONB30BAHBI HE BCE MCXOJHBIC (opMYIbl, HeoOXOJAHMMBIE 114
pemenns 3anaun, win B OJJHOM 13 nux nonymena omnoka;

— TpeACTaBlIeH (B claydae HeoOXOIHMOCTH) TONBKO MPABHALHLIH PHCYHOK, rpadHk,
exema # 1. n. MJIH Tonsko npasiibHOE pemenne 06e3 pHCyHKa.

Bee coiyuan pelieHHs, KOTOPHIC HE COOTBETCTBYIOT BBEINICYKA3AHHBIM KPHTEPHAM 0
BBICTAB/ICHHA o1lcHOK B |, 2. 3 Gamnna.

OueHKka KavecTBa BLIMOJHEHHA caMocToATeaAbHBIX pabor Ormerka "S"[paxruveckas  wan
camMocTosTeIbHas  paboTa  BLITOJAHEHA B MOJHOM  oDLeMe ¢ cofuojeHHeM  HeodX0AnMoil
nocaejoBareaLHOCTH, Yuanmecs paborany MoAHOCTLIO CAMOCTOATEALHO: NOA00PAIN HCOOXOANMBIC JU18
BBIMOTHEHHA TIpe/UlaracMeIX paboT MCTOMHHMKH 3HAHMWI, NOoKaszaaH HeoOXOIMMble 1A MPOBEACHHA
NPAKTHYCCKHX 1 CAMOCTOATEILHBIX PaboT TCOPETHUCCKHE JHAHMS, NPAKTHYCCKHE YMCHHA H HaBbiky. Pabora
ohopMIICHa aKKYPATHO, B ONTHMAIBHOMH uia dukcanuy pesyasratos gopme. Dopma pukcanmn MaTepHaios
MOKeT OBITh MPE/UIOKEHA YIHTEIEM HH BRIOPaHa CaMHMH YHalMMHCA.

Ormerka "4"[IpakTHieckas HIH CAMOCTOATENBLHAA paboTa BLINOIHEHA YUalMMHCA B NOJHOM obbeMe H
camocroATenbHo. Jlonyckaercs OTKIOHEHHE OT HEOOXOIHMONH [OCICIOBATENBHOCTH BBHITIOJIHEHUA, HE
BIMAIONICE HA MPaBHIBHOCTL KOHEHWHOro pesyibrata, Menonp3oBaHbl yKazaHHbe YYHTEJIEM HCTOYHHKH
3HAHHH, BKIIOYas TaO/IMIB! H3 NPHIOKEHHA K YIeOHHKY, CTPAHHIIBI M3 cTaTHCTHUYECKHX cOopaiKkoB. PaboTa
NnoKasaila 3HaHHE OCHOBHOTO TEOPETHYECKOrO MarepHala M OBNAJCHHE YMEHMAMH, HEOOXOIMMBIMH UIA
CAMOCTOATRIILHOTO BhINoAHeHNA paboTel. Jlonyckalores HerounocTi B oopMACHHH PE3YIILTATOB paboThI.
Ormerka "3"[pakruveckas paboTa BbIMONHEHA H O(OPMICHA YHANIMMHUCA ¢ MOMOIIBI) YUWTENId MIIN
XOPOUIO MOATOTOBACHHBIX H Y)Ke BBINOJHHUBIIHX Ha "oTIHHMHO" JaHHyI0 paboTy yuanmxca. Ha Beinonnenne
padoThl 3ATPAUCHO MHOIO BpeMeHM (MOKHO JaTh BO3MOKHOCTL A0Aenars padory jaoma). Yuammecs
TOKA3aaH 3HAHNA TEOPETHHECKOTO MaTepHasia, HO HCTBITBIBAIH 3aTPYIHCHHA NMPH CaMOCTOATENLHOI paboTe
CO CTATHCTHYECKHMH MaTepHaJIaMH, TabaHiiaMu, HHCTPYMEHTaMH.

1 "
~ Ecan B aBropekom petieHuy 0roBopeHa HEoOX0MMOCTE PHEYHKR, HO BHIOPAHHMI YHAIMMCA NYTH PCICHNE, B OTIHIHE O

ABTOPCKOIO, HE TPEOYET PHCYHKA, TO €10 OTCYTCTBHE HE CHIARCT IKCNEPTHY IO OICHKY,

P Jlonyckaercs OTCYTCTRHE KOMMEHTAPHER K PCIICHMIO ¢ YKAZAHHEM “HAIBAHMIT HCNOABIYEMBIX JAKOHOB, TaK#e
JIONYCKACTCH BEPOMTBHOE YKAJAHHC HA NPOBCIACHHE npeobpasopaniil 63 uX wireSpaniecko 3anicH ¢ NPEAOCTaBICHHEM
HCXOTHMBIX YPABHCHUIT If PE3YALTATA HTOTO NPCODPA3OBAHH.



Orverka "2"BrpicTaBngercs B TOM CIydag, KOIZa yuallHecs OKazaiuch HE MOANOTOBJICHHBIMH K
BBIMOTHEHHIO 3ToH paGotsl. [Momyuenusle pe3yibTaThl HE MO3BOJAIOT CAENATH MPABHIABHBIX BLIBOIOB M
HOJHOCTBIO PACXOAATCA € NOCTARICHHON 1eabI0. O0HAPYKEHO II0X0¢ 3HAHHE TCOPETHYECKOrO MaTepHasia
M OTCYTCTBHE HeoOXOAMMBIX yMeHMil. PyKOBOACTBO M TNOMOINL CO CTOPOHBI YUHMTEAA M XOpPOLIO
MOATOTOBICHHBIX YHaMXcA Hex(peKTHBHLI H3-3a TIOXO0If MOIrOTOBKH Y4amierocs.

Ouenka npakruuecknx u gaboparopusix pador
Ormerka "S"crasurca, ecnu ywamuiics Beinonuger paboTy B noaHoM odbeme ¢ colIOaeHHEM
HEOOXO0AMMOI NOCICAOBATEILHOCTH NPOBCACHHA ONBITOR H H3MEPCHHIT, CAMOCTOATE/ILHO M PAlMOHAILHO
MOHTHpPYET HeoGxoaumoe 00opy/I0BaHHe: BCE ONMBITHI MPOBOINT B YCIOBHAX H PeKHMaX, 06ecrneunBalonmx
MOMYHEHHE NPABHIBHBIX PE3YILTATOB H BBIBOIOB. CODMOMaeT TPeGOBAHNS NIPABHII TEXHUKH 0€30MacHOCTH;
NPaBHILHO H AKKYPATHO BBLINOJHACT Bee 3amucy, Tabauibl, pucyHkH. Yeprewu, rpadukn, BeMHCICHHA,
NPaBIILHO BBINOIHAST aHAIN3 MOrpetHocTeil,
Omwerka "4"crasurcs, ecam BeIMoJaHeHbl TpefoBaHNA K 0TMETKE 5, HO OBLIO JIONYNIEHO ABA-TPH HEJOYETa,
He Gosee oaHOIT HerpyOoit OIIHOKH 1 OJTHOTO HejloveTa.
Ormerka "3"crasurcs, ecan padora BLINOIHEHA HE NOTHOCTHIO, HO 00BLEM BHINOJIHEHHOI YaCTH TAKOB, HTO
NO3BOJIAET NOAYUMTH NPABHILHLI PE3YALTAT W BLIBOJL €C/IH B XO/IE NMPOBEJACHUA ONLITA W HIMEPEHHS DbUIM
JIONYIIEHB! OIHOKH.
Orverka "2" cragures, ecan padoTa BLINOJHEHA HE NMOJHOCTBIO M 00BLEM BLINOAHEHNOI YacTy paboT He
NO3BONSET CACNaTL NPABMILHLIX  BBIBOJOB, €CJHM  ONBITLL, H3MCPECHUA, BLIMHCICHMA, HaOMIOACHHS
NPOH3BOIHINCH HEMPABHIIBHO.
Bo Beex cayuasx oneHka CHIKACTes, CClIH YYCHNK He coDMIOIal Npasuia TeXHiKkn 030 1acHoCTH.

Mepevens ommboxr
I'pydbie ommbxn:

: Hesnanne onpeaenenuii OCHOBHBIX MOHATHIH, 3aKOHOB, NMPaBHA, OCHOBHBIX MOJIOKCHUIT TEOpPHH,
thopmys1, oGMENPHHATHIX CHMBOJIOB 0003HAYCHHA DHIMHCKUX BEJTHYMH, IAHHUIL HX H3IMEPEHHS.

2. Heymenne BBUICTHTS B OTBETE IMIABHOE,

3. HeymeHHe NPHMCHATE 3HAHMA U8 PCLICHHS 3a7a4 M OOBACHCHMA (HIHUCCKHX ABICHMIL,
HEMpaBWILHO C(OPMYJIHPOBAHHLIC BOMPOCHI 3a7a4H WIH HEBepHblE OOBACHEHHA XO0Ja €¢ pelleHMS;
HEIHAHHE MPHCMOB PEIICHNA 3a/1aY, AaHANOMHYHLIX PAHEE PELICHHLIM B KIACCe, OIHOKH, NOKa3biBalONNe
HeNPaBHILHOE MOHHMAHHE YCI0BHSA 3a/1a4H WIH HENPaBHIBHOE HCTOIKOBAHHE PeLICHHA.

4. Heymenne unTath H CTPOHTL FPaHKH H NPHHIIMITHAIBHbIE CXEMBL.
S. Heymenne noarotoBuTs K padoTe YVCTaHOBKY WK JNabopaTopHoe oDopyaoBaHHE, NMPOBECTH OILIT,
HEOOXOJIMMBIE PacueThl, HIIH HCTOIb30BaTh MOJYYEHHbIC JaHHbIC VLA BBIBOOB.
6. HebGpexnoe ornomenye K 1adopatopHomMy 0D0pyI0BaHHIO H HIMEPHTEILHLIM NpHOOpaM.
7. Heymenne onpesesnTs noKasanie HimMepuTeasHoro npudopa,
8. Hapymenue tpebopannii npasi 6€30MacHOTO TPY/1a MPH BHINMOJIHEHNH JKCIEPHMEHTA,
Herpyosie omudxku:
1. Hetounocti opMy/IHPOBOK, onpeaeaeHHii, MOHATHI, 3aKOHOB, TCOPHIl, BBI3BAHHBIC HEMOIHOTON

OXBaTa OCHOBHBIX [MNPH3HAKOB OINPC/ICHACMOro NOHATHA, OWMOKH, BBIZBAHHLIC HECOOIIOACHHEM )’CI’IOBHﬁ
NPOBEIACHHH OTBITa WIH u’mepenm‘i.

2 Ouwndku B YCHOBHBIX 0003HAUEHMAX HA NPHHIMIHAIBHBIX CXeMaxX, HeTOYMHOCTH HepTexeil,
rpadHKOB, CXeM.
3 [Tponyck MM HETOYHOE HANMHCAHHE HAHMEHOBAHWIT eIHHNIL (PHIMUECKHX BETHYHH.
4. Hepauunonanshelii Bei6op xona pemenna. Heaouern:
l. HepanmonasibHble 3anmicH OpH  BLIMHCACHHAX, HEPAIMOHAILHBIE TPHEMBI BbIMHCICHHH,
npeodpazosaHuii 1 peleHnii 3amas.
2. Apudmernueckne omMOKH B BBIYHCIACHHAX, €CIH 3TH OWHOKHM rpy0o He HCKaKaioT

PeaNBLHOCTH MOMIYUEHHOTO pesyibTaTa,
3. OrjiensHbe NOPEMHOCTH B (POPMYJIHPOBKE BONPOCA HIIH OTBETA.



4, Hebpexwnoe BbINOAHEHHE 3anHceil, uepTexeif, cxem, rpadukos.
5. Opdorpadureckie # TYHKTYAIIHOHHBIE OLITHOKH.

Kpurepuu oueHnBanus TECTOBOIO 3a1aHHA, 1OMALIHET0 3aJaHH, 3a4eTa:
Orverka «5» CTaBuTCH, eC/TH YISHHK BRINOIHII MpaBiibHo oT 90% no 100% ot obmero wwcia 6amios,
Orverka «4» CTaBUTCH, €CAH YICHHK BLINOIHII NpasuisHo oT 70 % 10 89% ot obmiero unena Gainos.
OrMerka «3» CTAaBHTCA, €C/TH YIEHHK BRITOIHII ApasiibHo oT 50% 10 69% ot obuiero uicna 6amios.
Ormerka «2» CTaBuTCH, eC/IH YIEHHK BRINOJIHII MpasiwibHo Menee 50 % ot obmero ynena dannos uwim He
NPHCTYNHI K padoTe, HAH He NPEICTABHI Ha MIPOREPKY

Kpurepun onennsanus npoeKTHON ICATEALHOCTH

Kpurepun OLECHKH Conepkanue KPHTEPHSI OLCHKH Koa-Bo
npoexra banoB
AKTYaJAbHOCTL Hackonsko paboTa nHTEpeCHa B MPaKTHHECKOM Or0no0 |
NOCTABJACHHOH MPobaAeMbI HIH TeOpeTHHECKOM niane”
Ot10 1o |
Hackoneko — pabora  ssasercs  HOBO#? A

obpamaercs nu  aBrop & npodneme, s
KOMIUIEKCHOrO pelieHis KOTOPoil HeT roToBLIX
OTBETOB?

Bepro am ompenennwa aBTop aKTyaJbHOCTb O10 101
paborni?

Or0ao2
Bepso s onpenenensi nesu, 3agatin pabots?

Teoperuveckas u \ win Pe3ynbTaThl HCCICIOBAHHA A0BEICHBI 10 WICH Or0 102
NPAKTHYECKAS UEHHOCTH (nOTeHNHANTBLHOI BO3IMOKHOCTH) TPUMEHEHNS
Ha NPaKTHKE.

, Or0 o2
[pojpenannas pabora pewaer win JerajiLHo

npopadareiBacT Ha Marepuane npodIeMHBIC
TCOPETHYECKHE  BOMPOCH! B ONpeAeaeHnoil
HayuHoil ofnacTi

- Or0 o1
ABTOp B paboTe yKa3as TEOPeTHYECKYIO H

! nin HMPAKTHHECKYIO SHAYMHMOCTL

MeToabl HCCACIOBAHNA IlesecooGpa3HoCTh MPUMEHASMBIX METOIOB 1

Cobmojenne  TeXHOJOTHH  HCHOJIL30OBaHN
MCTOOB

[

Kauecrso conepRanms BBIBOJIBI paboTe COOTBETCTBYIOT
NPOCKTHOH PaboTbl MOCTABACHHBIM 11CJ1M




OPHIHHAJABHOCTD, HCIIOBTOPHMOCTD IIPOCKTaA

B HIpoeKTe  eCcTh  payiclicHHe  Ha  vacTu,
KOMIMMOHEHTBI, B K&KIOM N3 KOTOPBIX

Kauecrno npoaykra
NPOCKTA (NMPe3eHTALHH,
caiira, HHopMaLHOHHOTO
JAHCKA)

OCBCIIACTCA OT/C/IBHAA CTOPOHA PadOThI

€CTh JIN NCCIIR0BATEILCKHI ACTIEKT B p860T€

LA™

€CTh JIH Y paboThl MEPCIEKTHBA Pa3BUTHA

HHTepecHas QopMma NpeJACTABICHHA, HO B
paMkax JeJ0BOro CTH/Is

O10 102

JOTHYHOCTB, TOCNEA0BATEIBHOCTE  CAi0B,
(otorpadmii u T

Or0no2

(l)opma MatTcpHalla COOTBETCTBYET 3a/IyMKE

TEKCT JICTKO BOCITPHHHUMACTCA,

OTCYTCTBHE TPaAMMAaTHYECKHX OIHO0K, CTHIbL
peun.

KoMnerenTHocrs
YYACTHHKA Tipn
padors

3ammre

Hroro

YerkuHe NpeACTaBieHHs © uensx padorel, o
HANPARICHHAX €C  Pa3IBHTHA, KpHTHUYECKas
OlCHKA PaboThl H MOIYMEHHBIX

pe3yIbTaTOB

Or0 02

Jokaaauuk  M3BACHASTCA  ACHO,  HETKO,
NMOHATHO, YMEET 3aHHTEPecOBaTHL AYIAUTOPHIO,
o0pamaeT BHUMAHHE Ha TJaBHBIC MOMEHTBI B
pabotre

Or0 02

JOKmaguHK ONMPAeTCs HA KPATKHE TE3MCHL,
BEIBO/IbI, O(QOPMIEHHBIC B MNpE3CHTAINH, H
pacnpoCcTpaHAeT, OOBACHACT HX AYAHTOPHN.

JloknaauMK  BRIAEPKAT BPEMEHHBIE PAMKH
BBICTYTIZIEHHS M YCNEd PACKPBITH OCHOBHYIO
CVTh PaboThI.

Joknmagunk cMOr apryMeHTHPOBAHO OTBCTHTH
Ha JaganHbie  BOnpockl MO0 onpenenuTs
BO3MOKHBIC TYTH TNOHCKA OTBCTA HAa BOIPOC
(ecmm BODPOC HE KACACTCA HENMOCPEACTBEHHO
npojcnannoii  padorst).  Ecam npoext
IPYIIIOBOI — TO BONPOCH! 3aJal0TCA HE TOJIBKO
JIOKIAIUHKY, HO M OCTILHBIM  ABTOPaM
MPOCKTA.

Cymma dansion

Or0no?2

Or0 002

Or0no2

Makcumym

45 Gannos




O0du1as OlCHKA 3a NPOSKT BLICTABILICTCA MPH BLIMOJHCHIH BEIICYKA3aHHEIX
TpeboBanuii Ha:
ormerka *3” -65-79% (29 Gamios u BeILE)
ormerka *47-80-89% (36 6ana u Boe)
- ormerka “57-90-100% (41 6ann n BeiEe)



IMaan meponpusaTHii B pamkax peaanzanun [IporpaMybl BOCNHTARKS.

Ne | Meponpustie Orsercreennblii Cpoku [Tpumevanne
n/ NMPOBEICHHA

'll [Mposeaenue mkoabHOro 1ana BeOIll Annpees C. M, okTA6pB

2 | Jluy oTKpLITLIX JIBEpei AZMuHucTpanus HoAopeL

3 | [logroroBka K oJMMIIHaIaM Annpees C.M. CeHTAOPL - Maii

4 | lpeamernas Heaens Annpees C.M. (peBpain




TEMATHYECKOE INIAHUPOBAHHE

7 KJIACC
Hiiieone Koanuecreo 4acos DIeKTPOHHBIE
(undposnie)
PAa3IeaoB H TEM Konrpoabusie Ilpakruteckune
Beero obpazoBareibubie
NporpaMmsbi padorst paborsl
pecypcent
Pazzen 1. @u3nka n €€ poib B NOIHAHNH OKPYRAIOMIEr0 MHPA
11 ®u3znka - Hayka o " bubnnorexa [1OK
) npupojie = https:/m.edsoo.rw/7f416194
12 Puanueckue 5 | bubsmorexa 1HOK
. BEJTHYHHBI - https://m.edsoo.ru/7f416194
B | e ) . Buniorexa L1OK
: ¥ i hitps://m.edsoo.ru/7£416194
NO3HAHKA
Hroro no pazneny 6

Paisnen 2. TlepBOHAYATBHBIC CBCICHHN 0 CTPOCHHH BEINECTBA

2.1 CtpoeHHue BeniecTsa 1

budnumorexa 1HOK
https://m.edsoo.rw/7f416194

JIBHiKeHHE U

2.2 B3auMoacHcTBHE 2
HaCTHI] BENICCTBA
Arperarusie

23 P 2
COCTOAHNA BenecTna

Hroro no paszneny 5

Paznen 3. JIBnkenne u B3anM0O/1eHCTBHE Te
Mexaunieckoe

3.1 3
JBHKCHHE
39 Hueprms, macca, 4
IJIOTHOCTE
3.3 Cuna. Buast cun 14 1
Hroro no paszneny 21

Pa3znen 4. /lagaenne reépanix 1e, RUAKOCTEH H ra3on

Hasnenue, [lepenaya
JaBIeHUA TBEPILIMH

4.1 TenaMu, 3
AKHIKOCTAMH U
raamu

42 Jlasnenme wugaKocTH 5
ArmocdepHoe

43 bep 6

JaBIACHHC

o

buGnnoreka 110K
https:/m.edsoo. /7416194

bubnunorexa 1HOK
https:/m.edsoo. /7416194

butGnuorexa 11OK
https://m.edsoo.ru/7f416194

butmnorexa [HOK
https://m.edsoo.rw/7f416194
butsnnorexa 1HOK
https:/m.edsoo.ru/7f4 16194

bubmmoreka 1HOK
https://m.edsoo.rw/7f416194

bubsmorexa [HOK

hllps://m.edsqu/?fd 16194

bubmnorexa 1HOK
https://m.edsoo.rw/7f416194




JleficTBre JKMAKOCTH

44 W rasa Ha E i 3 bubmnoreka 110K
’ TIOTPYAKEHHOE B HHX https://m.edsoo.ru/7f4 16194
Teno
Hroro no pazneny 21
Paznen 5. Padora n Moumocﬁ.. 3uepﬁm
bubGnuorexa [{OK
5.
| RO R MOIOCT, ; : https://m.edsoo.r/76416194
5 [Tpocreie 5 | bubnnorexa [HOK
’ MEXaHH3MBI https://m.edsoo.m/7f416194
53 Mexaunueckas 4 I | bubnumorexa 1JOK
"7 | oueprua  https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
Pesepsroe Bpems 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB IO ITPOI'PAMME
8 KJIACC _
Koaunuecrso 1acos JeKTPOHHLIE
HanvenoBanne ‘
e A30CTOB H TEM K 1] (N gpoBsc)
n/n "; ——— Beero o:rponbuue p;:mqemue obpazoBarejbubie
porp paGornl padorni pecypes
Paznen 1. TensoBuie sumenu:n
1 CTtpoeHnne 1 coiicTsa - bubnnoreka 1JOK
’ BEIIECTBA hutps://m.edsoo.ru/7f418 Ice
Bubnnoreka LJOK
2 2 5
: FetmRbIE Tpaneccs : : https://m.edsoo.ru/7f4 18 1ce
Wroro no pasaeny 28
Pazien 2. JneKTPHYCCKHE H MATHHTHLIC SIBJICHHS
INeKTpHHECKHE
21 3apsA/ibl. 3apsaKeHHbIE - | bubanoreka IHOK
3 Tena u ux https://m.edsoo.ru/7f418 Ice
B3auMoieiicTBHE
5 ITocToAHHbIIH 20 | 7 butnnorexka LIOK
- EKTPHICCKHI TOK - https://m.edsoo.ru/7f418 1ce
butinorexa [LOK
2.3 z S5
iedienee . : : https://m.edsoo.ru/714 18 1ce
24 DneKTpoMaruuTHasn 4 Bubmmorexa 1LOK
= HHTYKIIHA https://m.edsoo.ru/7f4 18 Ice
Hroro no pasneny 37



PesepBHoe BpeMa 3
OBHIEE KOJIMYECTBO 68 3
YACOB IT1O TTPOI'PAMME 7
9 KJIACC
Koaunuecrso yacon
» HaumenoBanne -
a ) e
2= Pa3ieos uTeM B Kounrpoasunie
nporpaMmMel padorsb
Painen 1. Mexann4eckue ABJICHUS
Mexannueckoe
1.1 JIBHIKEHHE U Croco0Ll 10
Cro onucanus
1.2 BaaumoaeiicTeue ten 20 |
13 3aKOHBI COXPAHCHHS 10
Hroro no paszgeny 40

Pazaen 2. Mexannveckue Koie0aHHA H BOJIHLI

2.1

Mexannueckne
KoseDanns
Mexannyeckne
BOJTHBL 3BVK

Hroro no paszneny

7

15

14.5

IMpakTuyeckne
padoTwI

Pajnen 3. DAeKTPOMATHHTHOE NOAE W YIEKTPOMATHHTHBIE BOINbI

3.1

DNEKTPOMArHHTHOE
noJie u
WICKTPOMAIHHTHbIE
BOJIHBI

Hroro no pazneny

Paznen 4. Cserosnie aBjaenns

4.1

4.2

43

3aKoHbI
pacnpocTpasHeHus
cBeTa

JInusel v onTHMeCKHe
npubopsl
Painoxenne desoro
CBETA B CHEKTP

Wroro no pazneny

[S¥]

(8]

(V]

DIEKTPOHHBIE
(mndposeie)
ofpa3oBareabHbIC

pecypcol

Bubanorexa [HOK
https://m.edsoo.ru/7f4 1adab

butanorexa 1JOK
https://m.edsoo.ru/714 1adab

bubanorexa 1JOK
https://m.edsoo.ru/7f4 ladab

bubanorexa [{OK
hups://m.edsoo.ru/714 1adab
budanorexa 1HOK

https://m.edsoo.ru/7t4 1adab

butmorexa [JOK
hups://m.edsoo.ru/714 1adab

butanorexa 1OK
https://m.edsoo.ru/714 ladab

butianorexa [LOK
https://m.edsoo.ru/714 1ada6

bubsmorexa 1JOK
lulps://m.:dsooxu/? f41 a4a6




Pasznen 5. Knanrosnie ssjaennn
Hcenyckanne n

Bubnnorexa [JOK
hups://m.edsoo.ru/7f4 1adab

5.1 MOTrJI0MIEHHE CBETA B
ATOMOM
59 CTpoeHne aToMHOro 6
inpa
53 Snepubie peakiu 7 I
Hroro no pazaeny 17

bubanoreka LJOK

Ettg_ ;:I/nl.edsoo.mﬂ f41 a4a(: _
bubmorexka [IOK

hutps://m.cdsoo nw/7f41a4s6

Pazpnen 6. [MosropurensHo-0600 a0 UM MOAYJIbL

[ToBTOpenue u
6.1 obobmenne 9 |
cojlepKaHuA Kypca

¢duznxy 3a 7-9 knace
Hroro no pasaeny 9

OBHIEE KOJIMYECTBO

YACOB 110 ITPOI'PAMME e t

19

27

Bubanoreka IHOK
https://m.edsoo.ru/714 | ada6




MOYPOYHOE MJIAHHPOBAHHUE
7 KJIACC

Tema ypoka

Mu3nka — Hayka o NpHpoJe,
SBJICHUS TIPHPOIBI

KounvecrBso wacos

Du3ndecKHe ABICHUA

wn

Mu3uyecKne BeTHYHHBI H HX
H3MEepeHue
"Hamepenune TeMnepaTypel NpH
MOMOIIH JKHAKOCTHOTO
TEPMOMETPA H JaTUHKA
Temneparypsl” Ypok-
HCCIICOBAHNE

MeTo/1bl HAYUHOIO 103HAHN,
Onucanne pH3MUSCKHX SBICHMIT
€ MOMOIIBIO MoJeei

10

"[lpoBepka rHMOTE3LI: AANBHOCTE
MoAETa WApHKa, MYNICHHOro
rOPH30HTANLHO, TeM DOJIbLLIE,
yeMm DoabLIe BeicoTa nmycka'
Vpog-ucenesosanne

Crpoenne senectsa, Onuitsi,
JIOKa3bIBaloNINe AMCKpPeTHOE
CTPOSHHE BEHIECTBA

JIBMKeHHE HacTHIl BENISCTRA

«OrnbITbl MO HAOMOACHHIO
TCIUIOBONO paclIHpeHHA rasos»

Ypoxk-uceaeaosanme

Arperatubie CocTogHHs
BEIeCTna

14

OcoOeHHOCTH arperaTHbIX
cocTosHHil BoIbL. OGobmenne no
pazneny «llepBoHavyanbHbie
CBEICHHA O CTPOCHHH BEIIECTBAY
Mexanunueckoe IBHAKCHHE.
PaBHOMepHOE H HEpaBHOMEpPHOE
JBHKCHHC

Cropocts., Eaunuist ckopocti
Pacuer nyri n BpemMenn
JIBHIKSHHSA

15

Hueprna, Macca — mepa
HHEPTHOCTH TeJl

Bocnurareasusii
KOMIIOHEH T
conepRanus
nporpaMmel

®  VCTAHOBIE
HHE JI0BePHTE/IbHBIX
OTHOIEHHIT MEHY
VHHTENIEM U ero
YHEHHKAMIH,
CHOCOOCTBYIONIHX
MO3HTHBHOMY
BOCTIPHATHIO
yaanuMucs
TpeGoBaHHIT 1
npocsh yunrens,
NPHUBIEHCHHIO HX
BHHMaHHs K
obeyxtaeMoit na
YpoKe
nrdopManuu,
AKTHBH3A1[HH UX
103HABATEALHOI
ACATCILHOCTH

®  qnodyxien
He KONLHHKOB
cobII01aTE Ha
YpoKe
00 HIEeNpHHATHIC
HOPMBI MOBEJICHMA,
npasiia odnIcHHA
CO CTapIIMH
(yumrenamu) u
CBEPCTHHKAMH
(I KOALHUKAMH ),
NPHHIHNGLL YueOHoil
JHCIMITUTHHBL 1
CaMOOpPraHu3alnm;

® [puBICHE
HHC BHUMAHHA
IIKOTTBHHKOB K
1IEHHOCTHOMY
ACTIeKTY H3YUaeMBbIX
Ha YpoKax ABJIEHMIl,
opraumzamms ux
paboThi ¢
noayuaeMoi na
YPOKE COIHAILHO
IHAYHUMOTT
undopmareit —
WHHIMHPOBAHHE e




16

17

18

Inornocts Bemectsa, Pacuer
Macchl M 00BeMa Tesa 1o ero
MJ0THOCTH

«OnpeaencHue IIoTHOCTH
Teépaoro Teaan Jlaboparopnas
padota Ne |

Pelnenne 3amay no reme
"IMaoTHoCTs BemecTna"

19

Cnia Kak XxapakTepHcTHKa
BzanmoaeicTeug tea. Cuna
yrpyroctH. 3akon 'yka

20

«M3yueHne 3aBHCHMOCTH
pactaxenna (aedopmarin)
MPYKHHBI OT TPHIOKCHHOI
waei» JlaGopaTtopras paGora No

o G

[[STsnenne Tarorenus. Cuiia
TAKECTH

CBash MENHAY CHAOH THIKECTH H
Maccoii Tena. Bec Tena. Pemenne
3ama4 1o teme "Cuna tamecT”

26

27

Cta TaKeCTH Ha JPYIHX
manetax. Guinueckue
XapaKTePHCTHKH NaneT

Hamepenune cun. Jlunamomerp
Bec tena. Hesecomocts

Cnoxenue aByx cui,
HAMpaBICHHBIX MO OJHOH

npaMoii. PaBHoselicTBYIOMAA CHa

Pemenue 3amatd no teme
"PasHoeiicTBytomas cun”

Cura tpenns n e€ i, Tpenne
B IPHPOE H TeXHHKE

«H3yuenne 3aBHCHMOCTH CHITBI
TPEHHA CKOJIBAKEHHA OT CHITHI
NIABJIEHHA W XapakrTepa
COTIPHKACATONIHXCA
nosepxHocTeii» Jlaboparopras
pabota Ne 3

Pemenue 3azav Ha ONpCIaciacHue

PaBHOACHCTBYIONICH CHIIBI

Pemenne 3ana4 no remanm: «Bec
Tenan, «I'padmueckoe
n3o0pakenne e, «Cuibiy,
«PasHoneicTBYIONAs CHIT?

«MexaHHyecKoe JIBIKEHHE,

obcyxaenns,
BLICKA3LIBAHMS
YHAIIUMHCA CBOETO
MHCHHA 110 ¢
NOBOAY, BLIPadOTKH
CBOEro K Heil
OTHOLICHHA:

®  JICTOABLIOR
aHue
BOCTTHTATEILHBIX
BOIMOKHOCTEH
cozepKaHHA
yuedHoro npejmera
uepes
JIEMOHCTPAIIHIO
JICTAM MPHMCPOR
OTBETCTBEHHOTO,
TPOKIAHCKOTO
NOBEICHHA,
NPOABJICHHA
HEJIOBEKOTIODHA 1
noGpocepaeyHoCTH,
qepes noadop
COOTBETCTBYIONHX
TEKCTOB JUIA
HTEHHA, 3a/1a4 1A
peleHns,
npoOJIeMHBIX
cHTYanMii jus
00CYXKICHHA B
Kaacce:

®  [pHMEHEH
He Ha YPOKe
HHTEPAKTHBHBIX
thopm paboTer
YUAIIHXCA:
HHTEJLIEKTYANBHBIX
urp,
CTHMYJTHPYIOIIHX
TI03HABATEIBHYIO
MOTHBAIHIO
IIKOTLHHKOB!
THIAKTHHECKOTO
Tearpa, e
NOTYMeHHBIE Ha
YPOKe 3HaHuA
OOBITPLIBAIOTCA B
TeaTPUTBLHBIX
NOCTAHOBKAX;
IHCKYCCHI,
KOTOpBLIE 10T
YHAIIHMCA
BO3MOKHOCTE
NpHOBPECTH ONBIT
BEACHHA




«Macca, noTHOCTLY, «Bec
Tenan, «I'padmueckoe
n3o0pakenue cuim, «CHIbD,
Konrponsnas pabora No |
Hasnenne. Criocodwl
YMCHBUICHHS H YBCIHYCHMS
JIaBJICHHA

Hasnenne raza. 3aBucnmocTs
JaBJIeHNA raza o1 o0néma,
TeMIIepaTyphbl

TMepenaua napaeHna TBEPILIMH
TenaMH, KHIKOCTAMH U razamu,
3akoH [Mackans

Jlasrienue B KHIKOCTH M rase,
BBIZBAHHOE JCHCTBHEM CHITBI
TAKECTH

Pewenne 3a1a4 no reme
«lasnenue B IKHIKOCTH K rase.
Sakon IMTackana»

Coobmatonmecs cocybl

[Mmapasandeckuii npece

40

41

47

48

Manometpel. [lopuinesoii
KHAKOCTHBI Hacoc

Armocdepa 3emun 1 npuunnb e

CYINECTBOBAHMSA
Bec Bosnyxa. Atmocdepnoe
JIaBJIeHHE

M3mepenne atmocepHoro
nasnenus. OnwiT Toppuyenm

3aBHCHMOCTB aTMOC(EPHOTO
JIaBJICHHA OT BBICOTHI Hal

YPOBHEM MOPs

bapomerp-anepon.
Amvoceproe naBieHne Ha
PaTTHHMHBIX BBICOTAX

Pemenmne 3ama4 nmo teme "
Armochepnoe n1asnenne”
JeiicTBHe KHIKOCTH M raza Ha
NOrPYXEHHOE B HUX TENO.
ApXHUMe/I0Ba CHIIA

«OnpenencHne BulTaIKHBaone

CHABL, JIeHCTBYIOMIEH Ha Te10,
MOIPYAESHHOE B HKHIIKOCTDY
JlaGoparopuas pabora Ne 4

49

«McenenoBanie 3aBuCHMOCTH
BECa Tena B BojAE OT 00BEMa

KOHCTPYKTHBHOIO
Jiasiora;
rpynnoBoii paboTbl
wiy padoTel B
napax, KoTopsle
YHaT NIKOJIBHHKOB
KoMaH Hoil paGote
H B3aHMOICHCTBHIO
C JIPYTHMH JISTHMH,
YPOKH- KBECTBL.

®  RKJIIOYCHN
€ B YPOK HIPOBBIX
HpoHEyp, KOTOphIe
MOMOTarT
NOUIEPXKaTh
MOTHBAIHIO AeTeil K
NOIYMEHHIO HAHHIL,
HATAOKNBAHMIO
MO3HTHBHBIX
MEAITHUHOCTHBIX
OTHOIIEHHH B
KJacce, MoMoraioT
VCTaHOBICHHIO
JOOpOKENATCALHOI
arMocdepsl BO
BPEMS YPOKa;

®  HHHIHHPO
BaHHE W MOJUICPKKa
HCCTIeN0BaTeTbCKOH
ACHTENLHOCTH
IIKOJILHUKOB B
paMKax peasn3ainm
UM
HHINMBHIAYATBHBIX |
IPYNNOBBIX
HCCIICA0BATEILCKIX
NPOSKTOR, YTO JacT
IKOTTLHHKAM
BO3MOKHOCTE
NpHOOPECTH HABBIK
CAMOCTORTENILHOIO
peleHus
TEOPETHHECKOIT
poOJIEMBI, HABLIK
TeHEPHPOBAHHA H
odopmreHus
cOOCTBEHHBIX HIEIH,
HABBIK
YBaKHTEIIBHOTO
OTHOLICHHA K
HYIKHM HILesM,
oopMIICHHBIM B
paboTax ApyrHX
uceseAoBareei,
HAaBBIK MYOIHMHOTO




50

MOrPYREHHOH B AHAKOCTEL HacTH
Tesan Jlaboparopuas pabora NeS

Inasanne Ten

"Konctpynpopanne apeomMeTpa
HJIH KOHCTP YHPOBAHHE JIOJKH 1
onpenenenme eé
pysonosémuocru
laboparopnas pabora Ne 6

wn
(3]

o B

Pewenne 3anay no remam:
«IaBanme Cy/10B.
Bozayxonnagaumne», «JlapiaeHne
TBEPABIX TN, KHAKOCTEH 1
ra30B»

«JlaBneHHe TBEpABIX Te,
AHJIKOCTEH H razoB»
Kontpoasnas pabora Ne 2
Mexannueckas padora

Mouocts, Exuinisl MOHoCTH

"Pacu€r MONHOCTH, pa3BUBAEMOil

npH nojLEMe 1o JiecThHe"”
Vpok-uccnegosaHue

59

60

IpocTeie Mexannamel. Peruar.
PasroBecHe ciul Ha peluare
Privary 8 rexunke, Obrry
npupoje. «Meenenosanne
YCJIOBHIT PABHOBECHA phlyaran
JlaBopatophas padbora Ne 7

Pemenne 3anay no reme
«YCI0BHA PABHOBECHSA phidara»

Koadduument nonesnoro
NeHCTBHA MEXaHH3MA,
«HMamepenne KIJ1 nakaonnoi
mockoeTn» Jlabopatopuas
padora Ne 8

0.5

0.5

61

Pemenue 3amay nmo teme "PaboTa,
momHocTs, KITT"
Mexanmnieckas 3Heprii.
Kunernueckas i noTeHmmaIbHas
IHEPIHUA

3aKoH coXpaHeHHA
MEXaHHUCCKOH IHEPruy

"DKCnepHMEHTAILHOE

OHpeaC/ICHHE H3MCHCHNA
KHHETHUYECKOH M NOTeHIHANLHOM
DQHEPIUH NTPH CKATBIBAHWH TCJIa

10 HaKJ0HHOIT iockocTn” Ypok-

BRICTYIIICHIA TIEpet
ayHropueii,
apryMeHTHPOBAHHA
1 OTCTanBaHUS
CBOCH TOUKH
IPEHHA.



AKCHEPUMENT

Dusuka 7 knace, Mrorosas

65 KOHTposbHas paboTta B hopmate I |
BITP
Pabora ¢ TekcTaMu 1o teme
% "Mexanuueckoe jasukeHne” :
Pabora ¢ TekcTamu 1o reme
67 "Jlasaenue TBEPABIX Te, |
WKHIAKOCTEH 1 razos”
68 PaboTa ¢ TeKCTaMu 1o TeMe I

"Pabora. MommocTs. DHeprua”

OBIIEE KOJMYECTBO YACOB I10

68 3 12
I[MTPOTPAMME
8 KJACC
KoanuecTro yacop 5
T K I Bocnurarenbubii
OHTPO.TH AKTH
Tema ypoka L p KOMTIOHENT
n/n Beero  mmbIe HeCKHEe
ColepRAHHSA
paborsl paborsl
NPoOrpaMMel
OCHOBHBIC TOJIOIKEHHA ® ycranomte
| MOJICKYAAPHO-KHHE THUCCKOIT | HHE JIOBEPHTEIBHEIX
TCOPUN H MX OTBITHLIC OTHOILCHHIT MEWKIY
MO ATBEPAICHHA YHUTEIEM H ero
ICHHKAMH,
Macca u pasMep aromMoB 1 i !
2 . | CrOCOOCTBYIONIHX
s £ NO3HTHBHOMY
Monenn TBEP0ro, JKHIKOTo 1 BOCHPHATHIO
3 ra3000pa3Horo COCTOAHMI 1 yHanmmucs
BEIIECTBA TpedoBaHmii 1
= ¥ - Npocsd YUHTENs,
O6BACHEHHE CBOICTB TBEPAOTO, P y
TPUBJIEHEHHIO HX
KHIIKOrO H ra3zoo0pazHoro BHHMAHHS K
4 COCTOAHMIT BEMECTBA HA OCHOBE | oﬁcy)xgaemoﬁ Ha
HOJIOAEHHIT MOJIEKYJISPHO- ypoke
KMHETHHECKOI TeopiH HHpopMaLH,
AKTHBH3AIHH MX
Kpucrammseckne n amopdubie
5 1 1103HABATEALHON
i NIeATENLHOCTH;
6 CmauHBaHHE H KaMHUAPHOCTD. | ® nobyxeH
[NoBepxHOCTHOE HATAKEHHE He IKOIBHHUKOB
7 Teruiosoe paciuHpenne 1 ckaTHe 1 cobmozars Ha
Temneparypa. Cea3b TeMIIepaTyphbl JpOX®
¢ ; ¢
paty patyp 00HEeNpPHHATEHIR
8 CO CKOPOCTLIO TCIIOBOIO 1 HOPMBI MOBEACHHS,
JIBUZKCHUA MacTHIL npaBuiIa oOIIeHNA
9 Buyrpenusas sneprus. Criocodpt | CO CTapinmH
WIMEHEHHA BHYTPEHHEH YHeprun (ymrensmm) u
CBEPCTHHKaMH
10 Buael Tennonepenaun 1 (LKOBHUKAMH),

"TIpakTHHYECKOE HCMOMB30BAHNE

MPUHIHTEL YueOHOi




TEMJOBLIX CBOHCTB BENIECTB M
MATEepPHATIOB B 11EJ18X
sHeprocGepexenns” Peuenue
3a1a4

Konuueerso Tersiorsl. Y acnsnas
TCMIOCMKOCTh

Ypasuenue rernosoro danamnca.
Teroodmen 1 TeroBoe
paBHOBECHE

14

16

"HcenenoBanme aBineHuA
Tena000MeHa NPy CMEIHBaHIH
XOJIOAHOI H ropateii Boabl”
JlaGoparopnas pabota Ne |
Pacuer konuuecTBa TEMA0TE,
HeoOX0HMOrOo JUlA HarpeBaHus
TeNa I BBIACAAEMOro HM NpH
OXJIAKACHHH

"Onpesenenne yaensnoii

TENJI0EMKOCTH BemecTra"
Jlaboparopuas paGota Ne 2

17

DHeprua tonausa. YensHas
TEII0Ta CPOPaHHA

18

19

20

21

1]
d

[Tnasncune 1 OTBCpACBAHNC
KPHCTA/LTHUCCKHX TCJL Y nensHas
IernoTa MmasiacHus

"Onpenenenne yaeasHoi Teniors
miaaenns anaa” Jlabopatopuas
padora Ne 3

[TapooGpa3zoBanue W KOHAEHCAIHA.
Henapenune

Kunenue, Y aensnas reniora
NapoodpasoBanng M KOHIEHCAINK,
3aBHCHMOCTE TEMITEPATYPhI
KMOEHHA 0T aTMoc(epHOro
naBIeHNA

Baaxnocts Bo3ayxa.
"Onpenenenne 0THOCHTEILHOIT
BJIIAKHOCTH BO3ayXa"
JTaGoparopHas paGoTta Ne 4
Pemenue 3a1a4 Ha onpeeneHue
BIIAMKHOCTH BO3AyXa

[psamner paboTel TENNOBLIX
asurareseit, [Taposas TypOuua,
Jlsuraresns BHYTPEHHEIO Cropanns

KIJ1 rersioBoro asurate/is.
TeruioBble ABHUTATE]IH H 3aIMTa
OKpPYKalome cpeibl

JUCHHTUIMHBE 1
CAMOOPIAHH3AILIH,

® [pHBICUC
HHE BHUMAHHA
IIKOJIBHHKOB K
LICHHOCTHOMY
acmeKTy H3y4aeMbIX
Ha YPOKax ARIeHNi,
OpraHuzamma ux
paborei ¢
noJay4aemoit na
YPOKE COIHATBHO
IHAUHUMOI
nH(opManieii —
WHHITHHPOBAHHE €¢
00CYAKICHHH,
BBLICKA3BIBAHHA
YHAUMUCH CBOETO
MHEHHA [0 e
TIOBOJ1Y, BEIPaOOTKH
CBOEIO K Hel
OTHOLLIEHHA:

®  HCHOAL30
BaHHE
BOCIHTATE/ILHBIX
BO3MOKHOCTEI
conepKaHma
yuedHoro npeamera
qepes
JEMOHCTPAIHIO
JICTAM [IPHMEPOB
OTBETCTBEHHOTO,
IPAKAAHCKOTO
NOBEACHHUA,
NPOABICHHA
UEIIOBEKOTIOOHA 1
nobpocepaetHoCTH,
yepes noadop
COOTBETCTBYIOIIHX
TEKCTOB [UT4
YTEHHS, 3a/1a4 /U1
peleHns,
npoOAEMHBIX
cHTyaumil s
00CYKICHHA B
Kjaacce:;

®  [IpHMEHEH
He Ha Ypoke
HHTECPAKTHBHBIX
(hopm paborel
YHaIHXCA
HHTCIUICKTYRILHBIX

urp,

CTHMYITHPYIOTIHX
NO3HABATCABHYIO



28

Jakon coxpanenms u npespanieHns
YHEPTHH B TETUIOBLIX Nporeccax

[MoaroToBka K KOHTPOIBHO
padore no teme "Tennopsie
ABneHnd. HameHeHue arperaTHeIx
cocrosHuii Benecrea”

"Tennoswie apaenns. Himenenne
arperaTHbX CoCTOsMHNIT BenecTsa
Kontposenas pabota Ne |

29

Dnexktpuianua tea. JIpa poaa
TEKTPHIECKHX 3apAI0B

Y poxk-nceneopanme
"InekTpH3aug Tesl HHAYKIHEH 1
NpH CONPHKOCHOBEHHH"

BianmoaeiicTeie 34PAKCHHBIX TCIL

3akon Kynona

InexTpHUCCKOE nosie,
HanpsmenHoc s MeKTrpHHecKoro
noas. [punipn cynepnosumm
AMEKTPHUECKHX TI0NeH

33

Hocurenu ek Tpuieckux
3apAI0B. DICMEHTAPHEIT 3apAl.
CrpocHue aToMa

[TpoBOAHMKN 1 ANVIEKTPHKH,
3akon coxpanenus
AUICKTPUYECKOTO 3apsia
Pemienne 3anay Ha npuMeHeHne
CBOHCTB HJICKTPHHECKHX 3apAioB

DNEKTPHUHECKHIT TOK, YCI0BHA €10
cymecroBannd. Herounukn
WICKTPHUCCKOIO TOKA

JleiicTBHA MIEKTPHYECKOT0 TOKA

Ypoxk-uccaenosanne "/leiicreue
po

WICKTPHYECKOTO 110N Ha
TIPOBOTHHKH H JIMVICKTPHKH"

41

42

DAEKTPHHECKHIT TOK B MeTa/Iax,
KHUIKOCTAX M razax

DnexkTpHyecKan 1en. i eé
COCTABHBIE YacTH

Cuna Toka. "Hamepenue n
PeryIpoBaHne CHiibl Toka"
Jlaboparopuas pabora Ne 5

DASKTPHYULCKOE HANPRKEHHE.
Boswtverp. "Hiamepenne n
peryaupoBanue Hanpsaxenna”
Jlaboparopuas pabota Ne 6

0.5

0.5

MOTHBAITHIO
IIKOJILHHKOB,
THIAKTHHECKOTO
rearpa, rae
NOMYICHHBIC Ha
YPOKE 3HaHug
OOBITPLIBAIOTCA B
TEATPAITBHBIX
NOCTAHOBKAX;
JHCKYCCHI,
KOTOpbBIE Jal0T
yeanumes
BO3MOKHOCTB
NPHOBPECTH OMNBIT
BC/ICHHS
KOHCTPYKTHBHOTO
Manora;
rpynnosoii padoThl
Wiy padoTsl B
napax, Kotopbie
YHaT HIKOJIBHHKOB
KoMannoi pabore
1 B3AUMOCHCTBHIO
C IPYTHMH JIEThMH,
YPOKH- KBECTBI.

®  BKJTIOHEHN
€ B YPOK HIPOBBIX
NpoMeayp, KOTophie
OMOTAIOT
NO/AEPAATD
MOTHBAIIHIO IETEH K
HOJMYHCHHIO
IHAHMIL,
HAJIKHBAHHIO
MO3MTHBHBIX
MEAJITHIHOCTHBIX
OTHOIIEHHIT B
Kiacce, oMoraioT
YCTAaHOBICHHIO
fo0poKenareaLHOI
armocdepst BO
BpEMs YPOKa;

®  JTHHIHHPO
BaHHE H NOJUICPIKKA
HCCIIEIOBATENTbCKOT
TeATEALHOCTH
IIKOJILHHKOB B
paMKax peasn3aium
UMH
HHINBHIYAIBHEIX H
IPYNNOBLIX
HCCIIEI0BATETbCKIX
TIPOEKTOB, MTO JacT
IIKOJILHHKAM
BO3MOKHOCTB




ConporHsieHHe npoBoHIKA.,
Y aensHoe conpoTsiIenne
BEIECTBA

"3aBHCHMOCTD MIEKTPHUECKOTO
CONPOTHBIICHHA MPOBOJHHKA OT
Cro JUIMHBL, TUIONE/H NONCPEHHOTO
ceueHus 1 marepuana”

3aBHCHMOCTE CHJIBI TOKA OT
Hanpaxenns. 3akon Oma wn
YHACTKA 1IeNH

"UccnenoBanue 3aBHCHMOCTH
CHJBI TOKA, HIYIIETO Yepes
PE3HCTOP, OT COMPOTHBIACHHA
pe3HCTOopa H HANPAKECHHA HA
pezucrope” JlabopatopHas pabota
Ne§

47

[MocieoBarensHoOC U
napaieibHOe COeIHHeHHA
TIPOBOAHHKOB

48

49

"IMpoBepka npaBuia CIOKEHHA
HATPAKCHUI npy
NOCAEA0BATEABHOM COCIHHEHHH
aByx pesuctopos” JladoparopHas
pabora Ne 9

"Iposepka npasuia Ui CHIbl
TOKA NP BapasIeabHoM
COCIIMHEHHN Pe3HCTOpOR”
JlaGoparopnas padota Ne 10

50

A
o

Pewenue 3amau Ha NPHUMCHCHHC
sakoHa Oma s PasiiHtHoro
COC/IMHCHHA 1IPOBO/IHHKOB

Pabora n Mmonmmocts
MIEKTPHYECKOr0 TOKA, 3aKoH
Jlxoyna-Jlenna

"Onpenenenne paboTel 1
MONIHOCTH “NIEKTPHHECKOTO TOKa"
Jlaboparopnas paGota Ne 11
DNEKTPHHECKHE TIEMH H
NoTPedHTENH MIEKTPHIECKOI
sHepruu B oeiry. KopoTtkoe
3aMBIKAHHE

[Moaroroska K KOHTPONLHOT
pabote no teme "DneKTpHUECKHE
3apAabl. JapAKeHHBIE Teaa H HX
B3anmoeiicTeua. [loctosHubi
IeKTpHIecKHii Tok"

HPHOOPECTN HABLIK
CaMOCTOATENLHOTO
peleHns
TEOPCTHYCCKOIH
npodJIeMbl, HABLIK
TeHePHPOBAHHA 1
odopmieHus
COOCTBEHHBIX HIEIH,
HABBIK
YBAKHTEIILHOTO
OTHOLLEHHS K
UYIKUM HIIEAM,
odopmIIeHHBIM B
paboTax apyrux
ueeneaoBareeit,
HABBIK MYOIIHYIHOTO
BBICTYTI/ICHHA Nepet
ayauropueit,
apryMeHTHpPOBaHHA
W OTCTanBanus
CBOEH TOUKH
IPeHUA.



55

"INCKTPHUECKHE 3aPsIbl,
JapsokeHnbIE Tea M HX
B3aumoneiicTeua. [loctosnnbii
snexTpuueckiii Tox" KontponsHas
pabota No 2

[TocTosHube MAarduTLl, HX
B3AUMOJICHCTBHE
Ypok-ueenenosanne "Hiyuenne
NOJeH MOCTOAHHBIX MATHHTOB"

MaruuThHoe noje. MaraurHoe
noJie 3eMan M ero 3HaveHne Ui
JKH3IHH Ha 3emiae

59

OnsiT Dpetena. Marnurioe none
UIEKTPHIECKOro Toka MaruntHoe
1o7e KaTYIIKH ¢ TOKOM

[Ipimenenue AMMEKTPOMArHHTOB B
Texuuke. "Hiyuenue aeiicrsns
MAPHUTHOTO 10/ Ha MPOBOIHHK ¢
Tokom" JlabopatopHas padota Ne
12

0.5

61

DNEKTPOABUTATE b TOCTOAHHOIO
Toka. Mcenonszosanue
UIEKTPOABHraTENCH B
TCXHHYCCKHX yCTpoifcTBax u Ha
paicnopre. "Koncerpynposanue
n3yuenne padborst
synexrpoasuratens” Jlaboparopuas
pabora Nol3

63

65

67

Onerrer apazen. 3akoH
MEKTPOMATHHTHOH HHIYKIIMH.
[Mpasuno Jlenna

Bnexrporeneparop. Criocodw!
NOJYHYEHHA WK TPHULCKOIT
IMEPIrUn, DASKTPOCTAHIHH Ha
BO300HOBAACMBIX HCTOMHHKAX
IHEPTHH

[ToaroToBka K KOHTPOABLHOI
pabote no TeMe "IDIeKTpHYeCcKHE H
MarHHTHbIE ABTCHNA"

Pusnka & knacc. Urorosas
KOHTpOJILHaA padoTa B dopmare
BITP.

Pabora ¢ TeKcTaMiu 1o Teme
"Tennopbie sBaeHHA"

PaGoTa ¢ TekcTaMu no Teme
"TlocToAHHBII TeKTPHICC KT
TOK"



68

Padora ¢ rexcraMu no reMe
"Maruurnsie apienns”

OBlllEE KOJIMYECTBO YACOB I10

68 3 14.5
[MPOI'PAMME
9 KJIACC
Koanuecrso wacon
Bocnurareanubi
Kourpoas  Ilpakmn .
Tema ypoka H KOMIOHCHT
n/n Becero  mbie qecKHe
COICPARAHNS
paborni padorsl
NPOrpaMmsl
Mexanuieckoe IBHKECHHE.
1 M 1 ® ycraH
A
aTepuaibHadg TOYKa ORIeHe
» Cucrema otcuera. OTHOCHTENIBHOCTE I JIOBEPHTE/TBHE]
- MEXAHHYECKOTO JIBHKEHHA X OTHOLICHHIT
MeK
PasHOMepHOE NpsAMOTHHEITHOE pod
3 1 YUHTEIEM H €ro
»
ABEROINE YIEHHKaMH,
Hepasnomepnoe npamosinbeiinoe crnocodeTByIONy
4 asnxenne, Cpensis 4 MruoBeHHas I HX
CKOPOCTH MO3HTHBHOMY
1 » BOCIPHATHIO
5 PAMOIHHEHHOE PAaBHOYCKOPEHHOE I e
ABHAKCHHUE. YCKOPEHHE Tpebosanmii n
CKOpOCTE NPAMOJIMHEHHOTO npocsd
6 paBHOYCKOpeHHoro AsmacHus. 'padmk 1 yuures,
cKOpoCTH HPHBICUECHHIO
= HX BHUMAHHA K
Onpenesenne yCKOpeHHs Tesa rnpH oBcykaemoii
; PaBHOYCKOPEHHOM JIBHAKEHHH 110 i l Ha ypoKe
HaKA0HHOIT naockocTn"” JlabopaTtopuas HHopMannm,
pabota Ne | AKTHBH3AIHH
HX
Cgoboanoe nagenue tes. OnbiThl
8 1 MO 3HABATEIILHO
lamnes i
Papnosmepnoe JBHxeHue no AeATeNIbHOCTH
9 okpyxuocTH, [Tepuos i yacrora { ® [ody
obpamenus. Jinneiinas u yrinosas AICHHE
cobmonarh Ha
10 [lenTpocTpeMHTENBHOE YCKOPEHHE 1 ypoKe
11 INepaoiii 3akon Hetotona. Bekrop ciuibl ' | obmEenpPHHATEIE
i Bropoii 3akon Helotona, | HOPMEI
- PaBnoaeiicTyromnas ciia TIOBCCHI,
MpaBuIa
13 Tperuit 3akon Hutorona. I OB ICHHA €O
Cyncpnozm[ml CHI CTAPUIHMH
14 Petuenne 3a1au na npumenenme I (ymrenamu) u
sakonos Heiorona CRP.CIHIAMW
15 C 3 I | (IKOJIBHHKAMH )
3 wiaa ynpyrocti. 3akon ['yka . IPHHITIET
16 Pemensue 3ana4 no teme «Cuia I yuebHoi

VIPYTOCTH

JUCTIHIUTHHBI B




17

18

19

20

«Onpesesenne KECTKOCTH NPYRHHBD
Jlabopartopuas pabora Ne 2

Cuna Tpenns

Pemenwne 3ana4 no teme «Cuaa
TPEHH

"Onpenenenne koaddummenta rpenus
ckonwkenusn” Jlaboparopuas pabora Ne
3

Petense 3ana4 no teme "3aKoHbI
Heiotona. Cuaa ynpyroctu. Cuza
Tpenusa”

Cuna TAXKECTH H 3aKOH BCCMHPHOTIO
TATOTCHHA. YCKOI)CHHC ¢B0OOAHOTO
NaJICHHA

Ypok-koudepenuns "JIBuxenue ten
BOKPYT IPaBUTAIIHOHHOIO 1IEHTpa
(Cosmeunan cucrema), Nanakrukn”
Petennte 3a1au no teme "Cuna
THIKECTH ¥ 3aKOH BCEMUPHOTO
Tarorenns”

L
)

IlepBas KoCMHUECKAs CKOPOCTE,
HeBecoMocTs 1 neperpy3ku

PasHoOBeCHE MaTEPHANLHOIT TOUKH,
Adcomorno TeEpaOC Ten0. PasHosecue
TBEPOIO TEIA ¢ 3aKPenaEHHoil 0CLIO
BpameHHs

MowmenT cuabl, LleHTtp TakecTn

Pemense 3ana4 no teme "MomeHT
cuibl, LleHTp Taxecm”

[ToaroroBka K KOHTPOIBHOI paboTe Mo
Teme "MeXaHHUeCKOE [IBHIKCHHE.
Baanmoneiictaue ten"
"MexauHyeckoe JIBHKeHHE.
Bianmoneiictsue Ten" Kontpoasnas
pabora Ne |

Hmnyaec tena. MMmyasc cHibl. 3aKoH
COXPaHEHHA HMTNyJIbea. YTIpyroe H
HEYNpyroe B3auMo/eicTBHe

Perenne 3a1a4 no teme "3akoH
COXpPaHCHHA NMITYIIBCa"
Ypok-kondepenins "Peakrusnoe
JIBHAEHUE B IIPHPOJEC 1 Texinke”

Mexanuyeckan padora m MOIHOCTE

PaGoTa CHIIBI TSKECTH, CHIIBI
YOPYTOoCTH H CHIIBI TPCHHUA

«Onpenenenue paboThbl CHIIBI TPEHHA

camMoopranmiarn
HH,

®  [puBI
eyeHHe
BHHMaHHA
LIKOJIBHHUKOR K
HEHHOCTHOMY
ACTIEKTY
H3y4aeMbIX Ha
ypokax
SBICHMIT,
OpraHu3aia
UX padoTsl ¢
foaydacMoii Ha
ypoke
COIHANBHO
3IHATHMOIT
uHopmanmeii
HHHITHHPOBAHI
eee
obcyxaeHna,
BBICKA3bIBAHHA
yuanHMHcs
CBOEINO MHEHHA
10 €€ TOBOTY,
BLIpabOTKH
CBOETO K HEei
OTHOIICHUA;

& ucnod
b30BaHMe
BOCITHTATEITbHBI
X
BO3MOKHOCTCIH
comepKaHuA
yaeHHOTO
npeaMmera
yepes
JEMOHCTPAIHIO
JAeTAM
MPUMEPOB
OTBETCTBEHHOT
0,
rPAMKIaHCKOTO
MOBEICHNA,
MPOSBICHNS
YEIOBEKOTIO0OH
an
nobpocepaedHo
CTH, Uuepe3
noxdop
COOTBETCTBYIO
HIHX TEKCTOB
JULS MTCHHA,
Jama4 A




[PH PABHOMEPHOM JABHIKEHIUH TeJIa 10
TOPH3OHTANILHOI MOBEPXHOCTHY
JlaGopatopuas padora Ne 4

CrA3b 9HEPTHU H padOTEL

Y [MoTeHnaisHas sHeprua

38 Kunemueckas sueprus. Teopema o
KMHETHHECKOIT Meprim

39 3aKOH COXPaHeHHS IHEPIrun B
MexaHnkKe

40 «M3yqenne 3aKk0Ha cOXpaHeHNA
sHeprun» JlaGopatopuas pabota Ne 5

41 KonebatenbHoe IBHAKESHNE H €70
XapaKTEPHCTHKH

£ 3aTyxaionige KoneoaHus.

- Bemyxkaenusie konebanna. Pezonanc

43 Maremaruieckuii # npyKHHHBIIA
Mast THHKH
Ypok-neenenosanme «3aBucumMocts

4 nepuoia kosedanuii 0T KeCTKOCTH
NIPY/KHHBL H MACCHI TPY3a»

45 IpeBpanienne IHeprun npu
MEXAHHUCCKHX KONeOaHHAX
«OnpejeneHne HacToThl ¥ nepHoia

46 kosebanuil NPYKHHHOTO MasTHHKa
Jlaboparopnas paGora Ne 6
«ITpoBepka HE3AaBHCHMOCTH NEpHoaa

47 Kosebanuii rpy3a, MoaBemeHHoro K
HHUTH, OT Macchl rpy3a» JlaGopatopuas
pabota Ne 7
Mexanuueckue Bomnbl. CBoiicTBa

48 MexaHnueckux BosH. [Ipoaoibheie u
nonepeunbie BOJHLI
Ypok-konepennns "Mexannueckue

49 BOJTHBI B TBEpOM Tene, CeffcMiieckme
BOJTHBI"

50 3pyk. PacripocTpaneHue u oTpakeH#e

’ IBYKa
Ypok-ucenegosanne "Habmoaenne

51 3ABHCHMOCTH BLICOTHI 3BYKa OT
4acToTH"

5 ['pomMKoOCTE 3BYKA H BBICOTA TOHA,

= AKYCTHUECKHIT pe3oHanc

53 Ypok-kondepenns "Yiappassyk u
nH(ppa3BYK B IpHpoe U TeXHHKe"

s4 IMoaroToBka K KOHTPOILHOI paboTe Mo

Teme "3aKoHbI COXpAHEHHA.

pemens,
MPOBICMHBIX
CHTYauMii 11
O0CYKACHNA B
KJiacce;

® npum
CHEeHHE Ha
ypoke
HHTEPAKTHBHBI
X thopm paborni
yuanmxes:
HHTE/LIEKTYATb
HBIX WP,
CTHMYIHPYION]
HX
MO3HABATCIBHY
10 MOTHBAIIHIO
HIKOJIBHUKOR;
JHIaKTHYECKOT
0 Tearpa, rie
NoJIydeHHbIE Ha
YPOKE 3HaHHA
00BITPBIBAIOTCA
B TeATPaibHBIX
MOCTAHOBKAX
JMCKYCCHit,
KOTOPBIC JAl0T
yHanHMes
BO3MOKHOCTE
npuodpecTH
ONBIT BEICHHA
KOHCTPYKTHBHO
O JHajora;
TPYTIOBOIH
padoTel WIH
padoTkl B
napax, Kotopbie
y4ar
HIKOIBHUKOB
KOMaHTHOFH
paGote
B3aHMOJICHCTBH
10 ¢ JAPYrUMK
JETbMH, YPOKH-
KBECTHI.

®  BKIIO
YEHHE B YPOK
HIPOBBIX
MPOLEayp,
KOTOpbIE
noMoraloT
MOLIePKATh
MOTHBAIIHKO
Jerei K
MOJTYHEHHTIO




Mexaunueckue kosedanns v BoaHb"

"3akomnel coxpanenus, Mexanuyeckne
kosnebauna 1 posHel" KontpoasHas
pabora No 2

DICKTPOMArHHTHOC [101C.
DNEKTPOMArHHTHLIC BOJIHE]

CpoifcTBa MICKIPOMATHHTHBIN BOJIH
Ypok-koudepennns "Hikana
TCKTPOMATrHUTHBIX BOJTH.
Hcronb3oBanme 3IeKTpOMarHUTHbIX
BOJIH U1 COTOBOI CBA3H"

61

Ypoxk-ucenenosanne "Hzyuenne
CBOICTB MEKTPOMArHHTHBIX BOJIH C
MOMONIBIO MOOHILHOTO TenedoHa"

Pemenne 3a1a4 Ha OIIpCACIICHHC
YaCTOTh! M JUTHHEI YICKTpOMar HHUTHOH
BOJIHBI

DeKTpoMarHuTHas NPHPoJIa cBerTa,
Ckopocth cseta. Boanoseie caoiicTBa
cBeTa

Herounnku ceera. [pamonuseiinoe
PacnpocTpaHeHHE cBeTa. 3aTMeHns
Cosmmna u Jlynst

3akoH oTpakeHus crera. 3epkana,

Pewenue 3a1au na ITPHMCHCHME 3aKOHa

OTpaKeHHA CBCTA

[Tpenomaenue ceerta, 3aKoH
TIPE;IOMIICHHA CBETa

[Mornoe BHYTpEHHEE OTPAXKEHHE CBETA.
HMenonb3oBaHHe MOJHONO BHYTPEHHETO
OTPAKEHUA B ONTHYECKHX CBETOBOIAX

"Hceneopanye 3apucuMocTty yriaa
NpeOMJICHHA CBETOROMO JIyya OT yrila
naneHusa Ha rpanuie "Bo3ayx-crexiao"”
JlaGopatopuas pabota Ne 8

67

68
69

70

Ypoxk-konupepennna "HenoapioBanme
TOTHOTO BHYTPEHHETO OTPAKEHHA:
CBETOBO/Ibl, ONTHKOBOJIOKOHHAA CBA3L"
Jlunzel. OnTHuecKas chiia JIHH3L!
[MocTpoenue n3obpakeHnii B 1MH3aX
"Onpenencnne PoKYCHOTO paccTosHus
1 OITHYCCKOI CHIIBI CODMpaloniei
et Jlabopatopnas pabora Ne 9

71

Ypok-kondepennns "Onruyeckmne
AMH30BBIE TPHOOpPHI"

I'1a3 Kak onTHYeCKan CHCTEMA. 3p€HH€

JHAHMI,
HAJTGKHBAHHIO
MO3UTHBHBIX
MEIHCTHIHOCTHLI
X OTHOIICHMIT B
KJtacce,
MOMOTAIOT
YCTaHOBICHHIO
nobpoxkenaress
HOM
arMocdepsl Bo
BpEeMA ypoka;

®  HHHIL
HHPOBAHUE H
MOUIePIKKa
HCCICIOBATCIb
CKOI
JIeATeIILHOCTH
LIKOJIEHHKOB B
pamMkax
peasnzanuu
HMH
HHIAHBHIYAJbH
BIX U
TPYITIOBBIX
HCCIISIOBATETh
CKMX NPOCKTOB,
YTO JIACT
KOIBHHKAM
BO3MOKHOCTD
npuobpecTi
HABBIK
CaMOCTOATETbH
Or0 pereHHA
TEOPCTHICCKOIM
MPoGIeMBI,
HaBBIK
FeHePHPOBAHHA
u odopmaeHHS
COOCTBEHHBIX
HJEH, HABBIK
YBAKHUTEABHOIO
OTHOUICHHA K
HYHKHM HICAM,
o OpMICHHBIM
B paboTax
ApPYTHX
HeeaegoBarese
i, HaBBIK
MYOAHYHOIO
BBICTYTUICHIA
nepen
ayiTopueit,

apryMeHTHpOBA
HHA H




73

74

75

Ypoxk-kondepennuns "Jledexrn spenns.
Kak coxpauurs spenne”

Pa3noxenue 6e10ro cBeTa B CEKTp.
Onerrel Hetorona. Ciaoxenne
CMCKTPANLHLIX 11BeTOB, Jlucrepens
cBeTa

"OnwITel Mo pasioxenio tesoro ceera
B CIICKTP M BOCHPHATHIO 1IBETA
MPeAMETOR MPH HX HabmIoaeH Yepes
npetosbie puasTpel” Jlabopatopras
pabora Ne 10

76

78

79

Ypoxk-npakTHKy™m "BonHoBbie cBOiicTBa
cBeTa: aMcnepens, narepdepeHing u
audpaking”

Onerret Pezepdopaa n nnanerapHas
MOEIB ATOMA

[Mocrynaret bopa. Moaens aroma bopa
Henycekanne u norsoniense ceera
aromom, Keanret, Jluneiuarsie
CMEKTPBI

80

81

Ypoxk-npaktukym "Habmoaenune

CMEKTPOB HenyckaHua"

Pannoak THBHOCTE W ¢ BH/BI
Crpoenne aromuoro spa. Hykaonnas
MOJICIT

PaanoakTHBHBIE NTPEBpaieHHs.
HioTons

Pemenne 3ana4 no teme:
"PannoakTHBHBIC MTpeBpanieHna”
IMepuon noaypacnaza
Ypoxk-kondepenunsa "PamoakTHsHbie
HAUIYICHHA B NPHPOJIE, MEIHIIIHE,
TexHuke"

87

88

89

Siaepubie peakiiui, 3aKOHbI
COXPaHEHHA 3apAJ0BOTO H MAacCoBOTO
qHcen

OHeprug cBA3H aToMHBIX Aaep. Ceale
MACChl H AHEPTHU

Pemenue 3anau no teme "Saepusie
peaxiun”

Peaxuumu cuiresa u jielenns saep.
Herounnin suepriun Connna u 38831
Ypok-kouepennns "Saepuas
sHepreTuka, JleiicTBHA paiHOaKTHBHBIX
WWTYHEHNIT Ha IKHBBIE OpraHu3Mbl”

[TonroToBka K KOHTPOJILHOI padoTe Mo

oTCTanBanmg
CBOCH TOUKH
IPEHHA.




Teme "DaeKrpoMarunTioe nosje,
DNeKTPOMarHHTHBIE BOJIHEL,
KsanrtoBbie aeaeHus"

"DAEKTPOMArHHTHOE NoJE.

DNeKTPOMArHHTHBIC BOJIHEL,

Ksanrossie ssacuus" Konmpossnas

pabora Ne 3

[osropenwue, obodienme,

94 JlaGoparopusie paboTel N0 Kypcy
"Bsanmoneiictue Tea"

IMosTopenwe, obodmenne, Pemenne
95 pacHETHBIX M Ka4eCTBEHHBIX 3aj1a4 1o
Teme "Tensosble mporeces”

[Nosropenue, obodmenune. Pemenne

96 PacUeTHLIX M Ka4eCTBEHHBIX 3a/1a4 110
Teme "KIJ1 renuossix asurarencit”
Muzuka 9 knace. Urorosas

97
KOHTpO/ILHas pabora.

[Tosropenne, obobienne.
98 JlaGopatopHsie paboTsl Mo Kypey
"CBeTOBBIC ARICHHA"

[MosTopenue, obodmenue, Pabota ¢
99 TEKCTAMH 10 TeMe "3aKoHb!
COXpaHeHus B Mexanuke"”

Iosropenne, odbodmenue, Padora ¢
100 rexcramu no reme "Kosnedanns
BOJTHBI"

INosTopenue, o6o6menue, Pabora ¢
101 TexkcTaMu no Teme "CeeToBbie
asneHus”

[osropenne, obodmenue. Pabora ¢
102 rekcramy 1o reme "Ksanrosas u
anepuas puinka”
OBIHIEE KOJIMYECTBO YACOB I10
IMPOTPAMME




