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PaGouast mporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOTO 00IIIero 00pa30BaHuUs COCTaBJICHA HA OCHOBE MOJIOKEHUH | TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
OCHOBHOH 00pa3oBateiabHOI nmporpaMmmsl, npeactaBieHHbIx B DOIT OO0 yrBepxaeHHbIX npukazoM Munmnpocsemenust PO Ne62 ot 01.02.2024r., ¢ yuerom

nporpamMmsel Bocriutanusi, OCHOBHOM oOpa3oBaTenbHOM nmporpammbl ' BOY COIII c. KonbiBaHb OCHOBHOTO 001I1ero 00pa3oBaHus
[HOACHUTEJIBHA S 3AITMCKA

Conepxanne [Iporpammbl HampaBieHO Ha (HOPMHPOBAHUE ECTECTBEHHOHAYYHOW TIPAMOTHOCTH YYallUXCsS W OPTaHU3AlMI0 U3ydeHUs (U3uKd Ha
JEATeTLHOCTHOM OCHOBE B Hel yuYWTHIBAlOTCS BO3MOXKHOCTH IpeameTa B peanusanuu TpedoBanuid POII OOO k mIaHupyeMbIM JUYHOCTHBIM U
METaNpPeMETHBIM pe3yJabTaTaM OOy4YeHHS, a TaKKe MEXKIPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHus
R poTrpaMMe OIPEEIIIIOTCS OCHOBHBIE eI U3y4eHHsI (PU3UKH HA YpOBHE OCHOBHOTO OOIIEro 00pa30BaHMsl, IUIAHUPYEMbIe
pe3yNbTaThl OCBOCHUS Kypca (DU3UKHU: TMYHOCTHBIE, METaIIpeIMETHbIC, TPEeIMETHbBIC (Ha 0a30BOM YpOBHE)

[Iporpamma ycraHaBiuBaeT pacmpesesieHHe y4eOHOro marepuaia Mo rogaM oOydeHus (M0 KiaccaM), IpesiaraeT MPUMEPHYIO MOCIIeA0BaTEIbHOCTD
U3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEAMETHOTO COJEP)KaHHUA M Y4Y€Te BO3PACTHBIX OCOOEGHHOCTEW ydaluxcs, a TakkKe MPUMEPHOE
TEMaTUYECKOe IUIAHUPOBAHUE C YKa3aHWEM KOJIMYECTBA YaCOB HA M3YUYCHHE KaXKJO0W TEMbI M IPUMEPHOM XapaKTEPUCTUKON YUCOHOU NEITEIbHOCTH yUaluxcs,
peanu3yeMoii pu U3y4eHUH ITUX TEM

[Iporpamma MOkeT OBITh UCIIOJIB30BAaHA YYUTEISIMU KaK OCHOBA JUIsl COCTaBIIEHUs cBoUX paboumx mporpamm IIpu paspaboTke paboueil mporpaMMbl B
TEMaTHYEeCKOM IUIAHUPOBAHUHU JIOJDKHBI OBITh YYTCHBI BO3MOXKHOCTH HCITOJIb30BAHHS DJICKTPOHHBIX (IH(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBJISEOITUXCS
yu4eOHO-METOIMYECKUMHU MaTepuaiaMu (MyJIbTUMEIUWHBIE IPOTPAMMBI, SJICKTPOHHBIE YUSOHUKHU U 33aYHUKH, JIIEKTPOHHbBIE OMOINOTEKH, BUPTYaIbHbIE
1ab0paTopun, UTPOBBIC TPOTPAMMBI, KOJUICKIIMH IHU(PPOBEIX 00pa30BaTEIBHBIX PECYPCOB), pealu3yromumx auaakTudeckue BosmoxHoctu UKT, conepikanue
KOTOPBIX COOTBETCTBYET 3aKOHOIaTEIhCTBY 00 00pa30oBaHUU

[IpumepHasi paGodasi mporpaMMa HE CKOBBIBaja TBOPYECKYIO WHHUIIMATUBY YUYUTEJEH M TMPEAOCTAaBHJIA BO3ZMOXXHOCTH ISl peau3allfyl Pa3InYHBIX
METOUYECKHUX MOIX0/I0B K MPEnoiaBaHu0 (PU3UKU TIPU YCIOBUH COXpaHEHUS 0053aTeIbHON YacTH COIEepIKaHUs Kypca.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «®U3UKA»

Kypc ¢usukn — cuctemooOpa3yromuii a1 eCTECTBEHHO-HAyYHBIX Y4EOHBIX IPEIMETOB, NMOCKOJIbKY (PU3MYECKHe 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U
SBJICHUH, U3y4aeMbIX XUMHEH, Oronoruel, actpoHoMueil U ¢pusndeckoit reorpadueit Pusnka — 3T0 NMpeIMeT, KOTOPBIA HE TOIBKO BHOCHUT OCHOBHOW BKJIaJ B
€CTECTBEHHOHAyYHYI0 KapTHHY MHpa, HO U IperocTaBiisieT Hauboisiee sicHble 00pa3ipl MPUMEHEHHS HAyYyHOrO METOoJ/la MO3HaHMs, T.€. Crocoda MOoJydyeHUus
JIOCTOBEPHBIX 3HaHUI 0 Mupe Hakonen, ¢pu3znka — 3To npeaMeT, KOTOPBIA Hapsaay ¢ IPYTMMU €CTECTBEHHOHAYYHBIMH MTPeIMETaMHU JOJDKEH J1aTh IIKOJIbHUKAM
npeJicTaBlIeHne 00 yBIEKaTeIbHOCTH HAyYHOTO UCCIIEI0BAaHUS M PAJOCTH CAaMOCTOSITEILHOTO OTKPBITUSL HOBOT'O 3HAHUS

OpHa 13 riaaBHBIX 3a7a4 (U3HUECKOTo 00pa3oBaHMs B CTPYKType o01iero oo6pa3oBaHusi COCTOUT B ((OPMUPOBAHUH €CTECTBEHHOHAYYHOM rpaMOTHOCTHU U
WHTEpeca K HayKe Y OCHOBHOM MacChl 00yJaronuxcs, KOTOpble B JaJbHEHIIeM OyayT 3aHSITHI B CaMbIX pa3HO0Opas3HbIX cdepax nesarenbHOCTH Ho He MeHee
Ba)XHOH 3a/iaueil sIBJISETCS BBIABICHHWE M MOJATOTOBKA TAJAHTJIMBBIX MOJIOJABIX JIIOJEH JUIs MpOAOIDKeHHs 0oOpa30BaHUS U JajbHEWIIed mpodeccnoHaIbHON
JESITeIbHOCTH B 00JAacCTH €CTEeCTBEHHOHAYYHBIX HCCIIEIOBAaHMM M CO3JaHUM HOBBIX TexHOJoruil CorjacHO HMPHUHITOMY B MEXKIYHApOJHOM COOOIIECTBE
ornpeneneHuio, «EcrecTBeHHOHay4Hasi TPAMOTHOCTh — 3TO CIIOCOOHOCTH YeNIOBEKa 3aHUMAaTh aKTUBHYIO T'PaXKJAHCKYIO TO3MILHUIO MO OOIIECTBEHHO 3HAYMMBIM
BOIIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMHM HayKaMH, U €ro
TFOTOBHOCTb MHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HAeIMH HayyHO TpaMOTHBIN 4ellOBEK CTPEMHUTCS Y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXKIEHUU
po0JeM, OTHOCAILIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHUSAM, UTO TPEOYET OT HEro CIeIyIOIINX KOMIETEHTHOCTEH:

— HAy4YHO OOBSICHATH SIBJICHUS,



— OILICHWBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBaHMS,
— WHTEPIPETUPOBATH JAaHHBIC U HCIOJIH30BATh HAYYHBIC JOKA3aTEIbCTBA JJIS TIOTYYCHUS BHIBOJIOB
N3yuenne pu3nku crnocoOHO BHECTH pPeIIaOIIUi BKIa B JOPMHUPOBAHUE €CTECTBEHHOHAYYHOU T'PAMOTHOCTH 00YUaIOIINXCs
Onucanne MaTepHaIbHO-TeXHHYecKOH Oa3pieHTpa «Touka pocray,
HCIOJIb3YEeMOro /UIAl peajin3aliii 00pa3oBaTeIbHBIX MPOrpaMMB paMKax NpenoaaBanus GU3NKH
B cocra nientpa «Touka pocra» mo ¢usuke BXoaaT 0a30Bas (00s3aTenbHas) YacTh U JIO- TOJHHUTENBHOE 000pynoBanue. ba3oBas 4acTh COCTOUT U3
U(PPOBBIX JATYMKOB M KOMILJIEKTOB COIYTCTBYIOIIMX 3JE€MEHTOB JUIsl ONBITOB MO MEXaHHMKE, MOJIEKYJISIPHON (DU3MKe, JIEKTPOJUHA- MUKE U ONTHKE.
HononuuTtensHoe 000pynoBanue (MpoPUIbHBIA KOMIUIEKT) MIPEACTABISIET CO-00# 1Tu(PpOBYIO 1a00paTOPHIO IO PUBHKE
ba3oBblii KOMILIEKT 000pyaoBaHus HeHTpa «Touka pocra» nmo pusnke
JIaHHBII KOMIUICKT MPEICTABIICH CICAYIOUIMMH JTaTINKAMHU.
JaTunk a0COTIOTHOIO AaBJIeHHUS
Jlat4uk (puc. 2) MPOU3BOIUT M3MEPEHHs a0COIOTHOTO IaBiieHus. UyBCTBUTEIBHBIN JIEMEHT JATYMKA BBHIIOJIHEH HA 0a3¢ MOHOJIMTHOIO KPEMHUEBOTO
IbE30PE3UCTOPAa C BHEAPEHHOW TEH30pe- 3UCTUBHOM CTPYKTYPOH, KOTOpas IO3BOJSET HWCKIIOUYUTH BO3MOKHBIE IIOTPEIIHOCTH W JOCTHTHYTb
HEOOXOIMMON TOYHOCTH U3MEPEHUI. B KOMIUIEKT JaT4yrka aOCONIOTHOTO JABJICHHS BXOIUT TMO-Kas repMeTHYHAs TPyOKa IS TOJKITFOYUCHHS MTyIepa
JIaTYMKa K J1a0OpaTOpHOMY 000PYIOBaHHIO.

TexHn4yeckHe XapaKTePUCTHKH AATYNKA a0COJIOTHOTO JABJICHUS:
nuana3on uaMeperust — ot 0 mo 700 xI1a;
paspemienne — 0,25 kIla (cm. puc. 2);
MaTepuall TpyOKH — TOJIMYPETaH;
mmHa Tpyokn — 300 mwm;
BHYTPEHHUH TuaMeTp TpyoKku — 4 MM.

JaTuyuK moJ10KeHus1 (MArHUTHBIN)

Hatuauk (puc. 3) u3MepseT BPEMEHHBI € OTPE3KH MEKIy MOMEH-TaMH MTPOXOXKIACHHS 00bEKTa PSIIOM C OECKOHTAKTHBIMHU JIETEKTOpa-MH. BeCKOHTaKTHbIE
JICTEKTOPBI SIBIIAIOTCS BBIHOCHBIMU U KPETIATCAHA META/UTMIECKON MIIM MarHUTHON MOBEpXHOCTH. KosruecTBO oceli n3MepeHust qaTyrKa MOJ0KESHUS paBHO
3, Iramna3oH u3MepeHui mokaxou u3 oceit X, Y u Z cocrarmsier ot 0 1o 360 rpa.

TexHuuYecKHe XapaKTEPUCTHKH JATYMKA MOJIOKEHHS:

KOJIMYECTBO JIETEKTOPOB — 4 IIIT.;
JTUaMeTp KopIiyca JeTeKTopa — 8 MM;
THII IETEKTOPa — I'ePKOH;

TuaMeTp pazbéma-mrekepa — 3,5 Mm;
JuTHA Kabenst st 1eTekTopoB — 300 MM.

[Tomumo maTymkoB 1UGPOBOI TabopaTOpPUH ISl MPOBeNEeHUS (PU3MUECKUX IKCIEPUMEHTOB, B 0a30BbIN KOMITJIEKT BXOIAT HEKOTOPBIE COMYTCTBYIOLINE
3JIEMEHTBI

¢ B cocraB KOMITJIEKTa BXOJIAT YeThIpe Habopa. PaccMOTpUM COCTaB BXOSAMIETO B HUX 000PYIOBaHUS.
Haoop Ne 1

¢ Bechl 2i1eKTpOHHBIE yUeOHbIE

e l3meputenbHbld muIuHIAP (006EM 250 mur)



2 nacTUKOBBIX cTakaHa (00BEM 300 mMur KaXkIbIin)

Junamomerp Ne 1 (nmpenen usmepenus 1 H)

Huunamometp Ne 2 (mpenen usmepenust 5 H)

I'py3 munmuaapuueckuit u3 cranu: V = (25,0 + 0,3) cm3, m = (195 + 2) r, ¢ kprouKoM
['py3 nuauHIApHYCSCKHUi 13 amomuHueBoro cmiasa: V = (25,0 £0,7) em3, m=(70+2) r
I'py3 numuHaprueckuii u3 cnenuaibHoro miactuka: V = (56,0 £1,8) cM3, m = (66 £ 2) r
I'py3 nunmuHaAprueckuii u3 anromuaneBoro cwiasa: V = (34,0 £0,7) em3, m=(95+2) r
IToBapenHas coub B KoHTeMHEpE U3 [IBX

[Manoyka i TIepeMeIInBaHus, HUTh

Haoop Ne 2

e [lltatuB 1ab0OpaTOpHBI ¢ AepxKaTeneM

Junamometp Ne 1 (mpenen usmepenus 1 H)

Hunamometp Ne 2 (mpenen nsmepenus S5 H)

2 TPYXHUHBI Ha TUTaHIIETe: KECTKOCTh MpyXuHbI Ne 1 (50 + 2) H/m, %EcTKOCTh MPY)KUHBI
Ne 2 (10+2) H/m

3 rpy3a maccoii (100 £ 2) r kaxablit

Habop rpy3oB, 0603naueHHbIX Ne 4, No 5, No 6 1 3aKpeIuI€HHBIX Ha KPIOYKE
Jluneiika mactukoBas (amuHa 300 mMm)

TpancropTup MeTaNIM4eCKUn

Bpycok nepessirnbiii Maccoit (50 £ 5) T ¢ KPIOYKOM U HUTBIO

Hamnpasisromas ¢ “3aMepUTEIbHON HIKAION

Ha6op Ne 3

HITatuB nabopaTopHblii ¢ MypTOI

Poruar ¢ kperieHusiMu 1715 Tpy30B

biok nmoaBM>KHBIN

biok HenoaBUKHBIHN

Huts (ymna He menee 1,2 m)

3 mMIMHAPHYECKHUX Tpy3a u3 ctanu Maccoi (100 + 2) T kak bl
JuHaMmoMeTp IUIaHIIeTHBIN (penen usmepenus 5 H)

Jlunetika mmactukoBas (mmHa 300 M)

TpancopTup MeTauIM4eCcKuil

Ha0op Ne 4
® DJEKTPOHHBIA CEKyHIOMEp C JAaTYMKaMH (YKOMILIEKTOBAH 3JIEMEHTAMU MUTAHUSA)
e MarHuToympasisieMble TeépKOHOBBIE JTATUMKU CEKYHAOMEPA (TaTYUKU C KPYTrOBOM 30HOMYYBCTBUTEIHHOCTH)
e Mexannueckas ckambs (JummHa 700 M)
e bpycok aepeBsHHbIN: M= (50+2T)
e IlltatuB 1abopaTopHblil ¢ MypTOit



TpancnopTup MeTaTMYECKU
Hutpb (nmuHa He MeHee 1,2 M)
Jlenta mepnas (aymmua 1000 mm)
4 numuHApHYecKuX Tpy3a u3 cranu Maccoi (100 + 2) r kakasiid
e 2 npyxuHbl: kécTKocTh TpyKuHBI Ne 1 (50+2) H/m, xéctkocts npyxkuusl Ne 2(20+2) H/m
I'py3 mumuaapudeckuii Maccoit (100 + 2) r ¢ kproukom
TpyOka anromMuHHEBas

Komnnexkm conymcmeyoujux 31emenmog 011 IKCREPUMEHMO8N0 MOJIEKYIAPHOU puzuke
B cocTaB KOMITIEKTa BXOJAT CIEAYIOIINE IPUOOPHI U MaTepPHAIbI.

Kanopumerp

Tepmomerp

Becbl anexTpoHHBIE

W3mepuTensHbIi MUITHHID (MEH3YpKa) ¢ moacTakaHHUKOM 13 [IBX (06b&m 250 M)

['py3 UMIMHAPHYESCKHUI M3 aTFOMUHHEBOTO CIjlaBa Maccoil (68 £ 2) r ¢ kproukoM

I'py3 uwmmHaAprYeckuil u3 cramu maccoi (189 £ 2) r ¢ kproukom

Komnnexkm conymcmeyrouiux 3,1emMenmaoe o1 IKcnepumernmosno aﬂekmpoduuamuke

B cocra komIIeKTa BXOIAT CIeAyIOMINE TPHOOPHI M MaTepHaIbl.
HcTouyHNK MUTaHKs HOCTOSIHHOTO M IIEPEMEHHOI0 TOKa 1100 6aTtapelHblii 010k

e BompT™meTp AByXMpenenbHbIN: npenen usMepenus 3 B, nena nemenus mkansl C = 0,1 B;npenen uamepenus 6 B, nena nenennst mxans: C = 0,2

B

Pesucrop R1 conportusnenuem (4,7 £ 0,5) Om

Pesucrop R2 conpotusnenuem (5,7 £ 0,6) Om

Pesucrop R3 conpotusnenuem (8,2 +0,8) Om

HaGop u3 3 mpoBOJIOYHBIX PE3UCTOPOB

DNeMEeHT 3JIeKTpHUeCKOi 1enu (peoctar) conpoTuBieHrneM 10 Om
Kirou ast pa3MbIkaHus U 3aMbIKAHHS SJICKTPUYECKON IeTTH
Komriekt mpoBogoB

Jlammouka HanpspkeHueM 4,8 B

AmniepMmeTp ABYXIIpeeNbHBIN: peien n3mepenus 3 A, rieHa aenenus mkainsl C = 0,1 A;npenen usmepenust 0,6 A, nena nenenns mxans: C = 0,02 A



Komnnexkm Conymcmeyrnouiux 3J;iemernnoe onsa IKCnepumernmoe no onmuke

B cocTaB kommiekTa BXOJAT Cleayone MpuOOopsl U MaTepUaIbl

¢ VICTOYHMK NUTAHUS IOCTOSIHHOT'O TOKA, BHIIPSIMUTEIND C BXOAHBIM HanpskeHueM 36+42 Buiu
Garapeiinblii 6110k 1,5+7,5 B ¢ BO3SMOKHOCTBIO PEr'YIHPOBKH BBIXOIHOTO HATIPSHKESHUS
Cobupatormias nunH3a 1: pokycnoe paccrosaue F; = (100 + 10) mm

CooOuparomas un3a 2: hokycHoe paccrosiaue F, = (50 + 5) mm

PacceuBatorias nmun3a 3 (hokycHoe paccrostaue F3 = —(75 £ 5) Mm

Jlunetika mactukoBas (amuHa 300 mMm)

DKpaH CTaJIbHOU

Hanpasnsromas ¢ msmeputensHol mkanoi (amuaa 730 Mm)

KomrmuiexT npoBoioB

Knrou 1ByXNMO3MIIMOHHBIN A pa3MbIKaHUS U 3aMBIKaHUS SJIEKTPUYECKON Ienu
OcBeTuTelns ¢ ICTOYHUKOM CBETa HarpspkeHneM 3,5 B

[leneBas quadparma

Cnaiin «Mogens npeaMera» B pertepe

[Monyuunuuap

[Tnanmrer Ha TUIOTHOM JIUCTE A4 C KPYTOBBIM TPAHCIIOPTHPOM

IIpodguiabHbIi KOMILIEKT 000py10BAHUSALEHTPA
«Touxka pocta» no pusuke
B cocraB npodunpHON 1M(ppoBOil 1abOpaTOpuN BXOAAT OAMH OECHPOBOIHON MYJIBTHIAT- YUK
Releon Air «®usuka-5», nporpammHoe obecrieduenre Releon Lite u nByxkaHanbHasi MpU- CTaBKa-
ocumiorpag.
BecnpoBoanoii myabrunaTuuk Releon Air «®u3uka-5»



BecnipoBogHOM MyIhTHIATYHK BHITIONHEH B BHJIE IIATGOPMBI ¢ MHOTOKAHATBHBIM H3MEPU-TEIIEM,
KOTOPBIA OJIHOBPEMEHHO IOJIy4aeT CUTHAJbI C PA3IMUHBIX BCTPOCHHBIX JAaTUYMKOB, pa3- MELIEHHBIX B
€MHOM KOpITyce YyCTpOicTBa. becnpoBoaHbIE MYNbTUIATYUKH TMOAKIIOYAIOTCA K IUIAHIIETY WM
KOMITbIOTEpY Hampsimyto. [Ipu aToM HeoOxoauma nmoaep:kka paboTel o mpoTo-koiny Bluetooth low
energy (BLE) 4.1, 6e3 10omOJHUTENBHBIX PETUCTPATOPOB IAHHBIX C TTIOMO-IIBIO BXOISAIIEH B KOMIUICKT
baemku

TexHu4yeckHe XapaKTePUCTHKH MYJIbTHIATYHKA:
paspsimHocTh BeTpoeHHOU AL — 12 6ut
MakcuMasibHast yactoTa o poBku curHana — 100 kI
unrepdeiic noaxmodenus — Bluetooth low energy (BLE) 4.1
BCTpOCHHAs MaMsITh 00béMoM 2 KOaiT
HOMUHAJIbHOE HarpspbkeHue 6atapen — 3,7 B
€MKOoCTh BcTpoeHHOH Oatapen — 0,7 A - 4
KOJIMYECTBO BCTPOCHHBIX JATYUKOB — 6 IIT.

JlaTuMK yCKOpEHHUs YCTaHOBJIEH BHYTPHU KOpITyca MyJIbTHAATUMKA, OCH JaTUMKa yKa3aHbl HA
JIALIEBOI TTaHETH.

CocraB MyJbTHIATYUKA



JaT4uK HanpsiKeHust JHaruuk HanpspkeHus (puc. 11) uamepsieT 3HaYCHHS MO-
CTOSIHHOTO M TIEPEMEHHOI0 HarpsikeHus. B kommiekTe aat-

V B | YHKa HaXOIATCS IPOBO/IA Pa3HOTO IBETA C 3a)KUMaMH THIIA
CKPOKOIMII» JIJISL IOAKITIOYEHHUS K 3JIEKTPHUECKAM CXEMaM M
S IITEKEPaM JUTS COSAUHEHUsI ¢ GECIIPOBOIHBIM MYJIbTHIATYH-
e koM. Jlnama3oH wu3MepeHHsl BHIOMpPACTCS B IMPOTPAMMHOM

obecnieuennu cOopa U 00pabOTKH TaHHBIX.
Texnuueckue XapakmepucmuKku OamyuKa HanpsdNCceHus:
® jMana3oH M3MEPCHUS:
1)or-151015B

L ] I 2)or-101010B
3)or-5m05B
Puc. 11. JlaTunk HanpsoKSHUS 4)or—2 102 B

e pazpemieHue — 1 MB




JaTyMk TOKa

L r

Puc. 12. JlaTauk TOKa

JHatuuk Toka (puc. 12) u3Mepser 3Ha4eHHsI IOCTOSTHHOTO
U TIEPEMEHHOTO AJIEKTPUYECKOTr0 TOKA. B KOMIUIeKTe naTdm-
Ka HaxoJsTCs MPOBOJIa Pa3HOIO I[BETa C 3a)KMMaMU THUIIA
«KPOKOIVID» IJIsI TIOJKIIOYSHHS K AIEKTPUICCKUM CXeMaM U
HITeKepam JiIsl COeTMHEHUs! ¢ 0eCIIPOBOAHBIM MYJIBTHIATUH-
KOM.

Texnuueckue xapaxmepucmuxku 0amyuxa mokda.
e nuama3oH udMepeHus: or—1 g0 1 A
e pazpemenue — 0,005 A



IlaT‘II/IK MAarHMTHOI'O 1moJisi

Puc. 13. JlaTuuK MarHuTHOTO
TOJIS

Jatuuk MarHuTHOTO TIoJs (puc. 13) M3MepsieT 3HaYCHHE
WHAYKIIMA MarHUTHOTO ToJisi. OH BBIMIOJIHEH B BUJIE BBIHOC-
HOTO 30H/1a. YyBCTBUTENbHBIN MOY/b 1aTYMKa IOCTPOCH HA
WHTETPAIIBHOM DJIEMEHTE XOJUla M CMOHTHPOBaH B TOp-
1IEBOI1 4acTu 30H/a.

Texuuueckue xapaxmepucmuku Oamyuxa MAa2HUMHO20
nou:
nuarazon mmeperust: ot —100 mo 100 mTn
paspemenue — 0,1 mTn
IuameTp 30HAa — 7/ MM
JuinHa 30HAa — 200 MM



JlaTyuk TeMnepaTypsbl

Puc. 14. JlaTunk
TEeMIIepaTypbl

Jatuuk temneparypsl (puc. 14) BBINOJIHEH B BHUJE BBI-
HOCHOTO U TePMETHYHOTO TeMIlepaTypHOro 3oHma. Jlardmk
MMEEeT PaCIIMPEHHBIN TeMIEpaTypHbBIA IHaIa30H, MO3BOJIS-
IO U3MEPATh TEMIIEpaTypy NpU HArPEBaHUM, KUTICHUH U
KPUCTAJUTM3AIlUN PA3JIMYHBIX MaTepuaioB. YyBCTBUTEIIbHBIN
AJIEMEHT JaT4YHMKa MPEJCTaBISET COOOM IOJIYIPOBOIHUKO-
BBl BBICOKOYYBCTBUTEIBHBIM TEPMHUCTOP, KOTOPBIM pa3Me-
méH Ha KoHIE 30HAa. [lyCTOTh HaKOHEYHHMKA 3arOJHEHBI
TEPMOIIACTOM.

Texnuueckue xapakmepucmuxky 0amyuxa memnepanmypul.

e nuara3oH u3mepenus: ot —40 o +165 [IC

e paszpemenue —0,1 [1C

® MaTepHall BBIHOCHOTO 30H/]a — HEPIKABCIOIIAsT CTAJIbC

XPOMHUPOBAHHBIM MTOKPHITHEM

® IMHA METAJUIMYECKON yacTu 30H1a — 100 MM

® TuaMeTp 30HAa — 5 MM

¢ k03 (PUIHEHT TEMIONPOBOIHOCTH TEPMOMAcThl —4

Bt/(Mm - K)



JlaTuuK ycKoOpeHust Haruuk yckopenust (puc. 15) nmpou3BoauT n3MepeHus
YCKOPEHUS IBIKYIIUXCSl OOBEKTOB 10 TPEM OCSIM KOOP/IMHAT.
Texnuueckue xapaxmepucmurku OamyuKd yCKopeHus:
e nuana3oH uzMepenus 1: +29
® HanazoH u3MepeHus 2: +49
JMara3oH u3Mepenus 3: +89
paspernienue 1 (uis nuanasona 1) — 0,001g
paspemienune 2 (s quamnasona 2) — 0,002g
paspernienue 3 (s quanazona 3) — 0,004¢

Puc. 15. JlaTuuk yCKOpeHUS



JlaTunk abCOTIOTHOIO Jatuuk abcomotHoro namieHusi (puc. 16) mpoms3BoauT
AaBJCHUSA U3MepeHHsT a0COMIOTHOTO JaBieHHs. UyBCTBUTEIBHBIA 3Jie-

MEHT JaTydKa BBIIIOJHEH Ha 0a3e MOHOJIMTHOIO KpeMHHe-
BOI'O IIbE€30pPE3UCTOpPAa C BHEAPEHHOM TEH30PE3UCTUBHOU
CTPYKTYpPO#l, KOTOpas MO3BOJSET HCKIIOYUTh BO3MOKHBIE
HOTPEHIHOCTH U JIOCTUTHYTh HEOOXOAMMOM TOUHOCTH H3Me-
penuil. B KOMIUIEKT BXOAWT ruOKas repMeTudHas TpyOka
JUId TIOAKJIIOYEHMs INTyLepa JaTdyuka K JabopaTOpHOMY
000pyI0BaHUIO.

Texnuueckue xapakmepucmuku 0amyuxka abconomuo- 2o
o0asneHus:

e nuama3oH n3mepenus: ot 0 go 700 klla

e pazpemenue — 0,25 klla

¢ Martepuai TpyOKH — HOJUYypeTaH

e nnuHa TpyOku — 300 Mm

® BHYTPEHHUU TuameTp Tpyoku — 4 Mmm

Puc. 16. JlaTuuk
a0COFOTHOTO/TaBIICHHUS

Jlnst u3ydeHuss 3aKOHOB IOCTOSTHHOTO M TEPEMEHHOT0 TOKa B KOMIUIEKT BKJIFOUEHBI JIOTOJI-
HUTEJIBHO SJEMEHTHI JJIeKTPUYECKUX Ieneil: aBa pesucropa comportuBieHnem mo 360 Owm, nBa
pesuctopa conpotuBieHueM no 1000 Owm, nammouka, K04, peocTaT, AMOJ, CBETOAHOJ, KOH-
neHcarop émkocthio 0,47 Mk®d, kaTyIIKa HHIYKTUBHOCTBIO 33 MI'H, HA0Op KaTyIIeK WHIYKTHBHOCTH

HEJIM U3YUYEHU A YYEBHOTI'O ITPEJJMETA «®U3UKA»
[lenmn wu3ydeHuss GuU3MKKM Ha YpPOBHE OCHOBHOTO oOmero obOpa3zoBanusi ompeneiieHbl B KoHmemmmm
IpenoiaBaHus yueOHOTO



npeamera «Pusnka» B 00pa3oBaTeNbHBIX opranu3zanusax Poccuiickoit denepannu, peaqu3yonux OCHOBHbIE
o01meo0pa3oBaresbHble NPOrpaMMbl, yTBEpKAEHHOH pemeHueM Kosutermn MuHuCTEpCTBa NPOCBEIIEHUS
Poccwuiickoit @eneparuu, mpotokon ot 3 aekadpst 2019t Ne [TK4BH.

Henu n3yyenus Hpu3nku:

—IpUOOpPETEHNE UHTEPECa U CTPEMIICHHUS O0YJaOIINXCSl K HAYYHOMY U3yYEHHIO IPUPOIBI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE TPEACTABICHUI O HAYYHOM METO/E MO3HAaHHUS U (HOPMUPOBAHHE HMCCIIEIOBATEIBCKOTO
OTHOLIECHHUS K OKPYXKAIOLIUM SIBJICHUSM;

—hopMupoBaHHEe Hay4YHOIO MHUPOBO33PEHMs KaK pe3ysbTaTa M3y4eHHsl OCHOB CTPOCHMsI MAaTE€pPUU U
(byHIaMEHTATBHBIX 3aKOHOB (PH3HKH;

—hopMupoBaHie MpeJICTaBIeHUH O posn (U3MKKU JUId Pa3BUTHUS JIPYTUX €CTECTBEHHBIX Hayk,
TEXHUKHU U TEXHOJIOTHH;

—pa3BUTHE TNPEACTABIECHUN O BO3MOXKHBIX cdepax Oyaymied npodeccuoOHaNbHON JesTeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JJaJIbHEHIIEMY O0yYEHHUIO B 3TOM HalpaBIeHUU

6



JlocTkeHue 3THX 1eJiei Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00eCIeUnBaeTCs pelicHuEM
CJICAYIOIINX 3a/1a4:

—TIIpHOOpETeHNE 3HAaHUN O AUCKPETHOM CTPOSHHHM BEIIECTBA,
| MeXaHHYeCKHX, TEIUIOBBIX, HMEKTPHUECKHIX, MATHUTHBIX M KBAHTOBBIX SIBICHISX;

—IpUOOpETeHNE YMEHHH ONUCHIBATh U OOBICHATH (PU3NYECKHUE SBICHUS C HCIOIb30BAaHHEM
HOJTYYCHHBIX 3HAHUI;

—OCBOCHHE METOJIOB DEIICHHS] MPOCTEHIIMX PACUYETHBIX 3aJad C HCIOJIb30BaHHEM (DHU3NIECKUX
MoJielneil, TBOPYECKHUX M MPAKTUKO-OPHEHTHPOBAHHBIX 33/1a4;

—pa3BUTHE YMEHUI1 HAOIIOAATh NPUPOIHBIC SIBICHHUS U BBINOJIHATD OIBITHL, 1a00paTOpPHbIE paboThI U
IKCIIEPUMEHTAIBHBIE UCCIICAOBAHIS C UCTIOIB30BaHUEM N3MEPHUTEIBHBIX IPHOOPOB;

—o0cBOeHHE NPUEMOB paboThl ¢ MH(pOpManKeil HU3NIECKOTO CoepKaHuUs, BKIIOYast HHPOPMAIIHIO O
COBPEMEHHBIX JIOCTHKCHUAX (PU3HMKH; aHAIN3 U KPUTHIECKOE OIICHUBaHUE WH(OPMAIIHH;

—3HaKOMCTBO €O cdepamu TpodecCHOHATBFHON NESITeNbHOCTH, CBS3aHHBIMH C (HU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTHXKEHUSAX (PU3NUECKOI HayKH

MECTO YYEBHOI'O ITPE/IMETA «®U3UKA»
B YYEGHOM IVTAHE
R cootBeTcTBUHM ¢ PI'OC OO0 ¢Pusuka sBisieTcs 00s3aTeNbHBIM [IPEIMETOM Ha YPOBHE OCHOBHOTO
oOmiero odpazoBanus JlaHHas nmporpamma npeaycMaTpuBaeT nuydeHue pu3nku Ha 6a30BOM ypoBHE B 00bEMeE
238 4 3a Tpu rojga obyuyeHus mo 2 4 B HeAenmo B 7 M 8§ Kiaccax M mo 3 4 B Henmeno B 9 kiacce B
TEMaTUYECKOM IUIAHMPOBAHMM Uil 7 U § KIJIACCOB IPEANOJaraeTcsi pe3epB BPEMEHM, KOTOPBIM YUHUTENb

MOYET UCIOJIb30BATh M0 CBOEMY YCMOTPEHHIO, a B 9 Ki1acce — MOBTOPUTEIbHO-00001I1at0uii MO1YIIb
COAEPXAHUE YUYEBHOI'O ITPEAMETA «®U31KA»

7 KJ1acc
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa



®uznka — Hayka o npupone fsinenHus npuponsl (MC) Pusmueckue sBIECHUSA: MEXaHUUYECKHUE,
TEIUIOBBIE, AIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

dusnueckue BeauuuHbl M3mepenue Qusnueckux BennuuH Pusnueckue npudopsl [lorpemHocts

U3MEPEeHU MexyHapoJHas CUCTEMA €UHULL

Kak ¢u3uka u Jgpyrue ecTecTBEHHbIE HAyKH M3Yy4aroT NpUpoay EcTecTBEHHO-HAy4HBIH METO.
NO3HAHMS: HAOII0AEHNE, IOCTAHOBKA HAYYHOI'O BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NIPOBEPKE
TUI0Te3, 00BsICHEHNE Habmo1aeMoro siBieHust Onucanue GU3NYecKUX sIBICHUH ¢ IOMOIBIO MOJIeNeH.

JdemMoHcTpanuu

1 MexaHuueckue, TEIIOBbIE, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS

2 ®uznyeckue NpudOPHI U Ipolelypa MPsIMbIX U3MEPEHUI aHAIOTOBBIM U LIU(POBBIM TPHOOPOM

Jlabopamopuwsie pabomul u onvimul
1 Omnpenenenue LEHbI JEICHUS IKAIbl U3MEPUTEIHLHOTO MPUOOpa

2 N3mepeHue pacCcTOsIHUM

3 U3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea

4 OnpeneneHre pa3MepoB MaJIbIX TEJ

5.M3mepenue temneparypsl Ipy MOMOIIHN KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI

6 IIpoBeneHue wucCIEIOBaHUS IO MPOBEPKE TUIMOTE3bI: AATBHOCTh MOJETA IMIApUKa, MYIHICHHOTO
TOPU30HTAJIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3nean 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHUH BellleCTBA

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mephl
OnbIThI, AOKa3bIBAIOIINE JUCKPETHOE CTPOECHME BellecTBa J[BmkeHue vactuil BemecTBa CBs3b CKOPOCTH

JBUKECHUS
yacTull C TemmepaTypoil bpoyHoBckoe nBukeHue, auddysus BsaumopeiicTBue dacTull BelIECTBa:
IIPUTSKEHUE U OTTAJIKUBAHUE



ArperaTHbIe COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH M TBEPIBIX (KPUCTAUIMYECKUX) TET
B3anMocBsI3b MKy CBOMCTBAMHU BEIICCTB B PAa3HBIX arperaTHBIX COCTOSHHUSAX U UX aTOMHO-MOJICKYJISIPHBIM
ctpoeHreM OCOOCHHOCTH arperaTHBIX COCTOSIHHIA BOIBI

JdemoHcTpauuu

1 HaGmonenue OpoyHoBckoro nBrkenus 2 Habmonenne muddysum Habmonenue sBIeHUH,
OOBACHAIONMUXCS MPUTSHKEHUEM HIIA OTTAJIKMBAHUEM YaCTHI] BEIIECTBA

Jlabopamopnwsie pabomul u onvimol

1 Ornenka auaMeTpa aroMa METOAO0M PSIIOB (¢ ucmosib3oBaHueM (oTorpaduii)
2 OnBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHIUPEHUS Ta30B
3 OnBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHUS

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel
Mexanunyeckoe nBmwkenue PaBHomepHoe u HepaBHOMepHOE nBmkeHne Ckopocth CpenHsis CKOPOCTh
IIpU HEPABHOMEPHOM JBUKEHUU PacuéT myTn v BpeMEeHH JIBH>KEHUS
SBnenue wHepnuu 3aKoH WHEpUUH B3ammonelcTBHe TeNl Kak MPUYMHA HW3MEHEHUSI CKOPOCTH
JIBWKEHUs Ten Macca kak mepa uHepTHOCTH Tena [ImoTHocTh BemiecTBa CBsI3b MIIOTHOCTH C KOJUYECTBOM
MOJIEKYJI B €TMHHUIIE 00bEMA BEIIECTBA
Cuna xak xapakTepucThka B3aumozeiicTsus Ten Cuna ynpyroctu u 3akoH ['yka M3mepenue cuinbl ¢
MOMOIIBIO JUHAMOMETpa SIBIeHHe TATOTeHUs U cuia TsbkecTu Cuna Tspkectd Ha apyrux mianerax (MC) Bec
tena HeBecomocth CriokeHME CHJI, HAITPABJIEHHBIX MO OJHOM npsiMoil PaBHoaelcTByromas cuin Cunna TpeHust
Tpenue cronbxeHus U TpeHue nokost Tpenue B mpupoje u trexauke (MC)
JlemoHCTpanuu
Habmronenne MexaHU4YeCKOTo IBHXKEHUS Tela
N3mepenne ckopocTy MPSIMOJIIMHEMHOTO IBUXKEHUS
HaGmronenue siBneHust HHEPIUN
Habntonenne u3MeHeHus! CKOPOCTH MPH B3aUMOJICHCTBUHU Tell
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJ

O wpN -



6 CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHOW MPSIMON

Jlabopamophvie pabomoul u onvimol

1 OmnpeneneHue CKOPOCTH PaBHOMEPHOTO IBMKEHHS (LIApUKa B JKUIKOCTHU, MOJETH JIEKTPHUUECKOTO
aBTOMOOWIA U T 11 )

2 OmnpeneneHue cpeiHel CKOPOCTH CKONBXEHHs OpyCKa WM [IapuKa 10 HAKJIOHHOM MJI0CKOCTH

3 Ompenenenue MIOTHOCTH TBEPAOIO Tela

4 OmnbITHl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsDKeHUs (Aedopmannn) npy>KUHbl OT TPHI0KEHHOM
CHUTBI

5 OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbl TPEHUS CKOJBKEHHS OT Beca Tela U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN

Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKoOCTel 1 ra3oB JlaBienne CriocoObl yMEHBIICHUS U

YBCIWYCHUA OaBJICHUA
JlaBneHue ra3a 3aBUCHMOCTb JIaBJICHH raza oT 00bEMa, Temmnepatypsl [lepenava naBiaenus TBEpABIMU
TCJIaMH, X KUJAKOCTIMU
\ rasamu 3axon Ilackams IIHeBMATHYECKHE MAIIMHBI 3aBHCHMOCTb NABICHUS JKUIAKOCTH OT TIyOHHBI
I'mapocratnueckuit mapajgokc CooOmaronecs cocy bl ['napaBiarueckue MeXxaHu3Mbl

AtMochepa 3emnau u atmocdepHoe naBineHue [IpUuuHBI CyleCTBOBaHMS BO3AYIIHOM 000710YKH
3emin OmbiT Toppuyeruin M3mepenne atMocgepHOro gaBiieHUs] 3aBUCUMOCTh aTMOC()EpPHOTro AaBICHHUS OT
BBICOTHI HaJl ypoBHEM Mops [Iprbopsl aiist u3MepeHust aTMOCGEpHOTo JAaBJIeHUs

JleticTBHE )XMIKOCTH | Ta3a Ha MOTPYXEHHOE B HUX Tello BeITankuBaromias (apxuMenoBa) cuia 3aKoH
Apxumena [InaBanue Ten BoznyxomnnaBanue

JemoHCcTpauMu
1 3aBUCUMOCTH JaBIICHUS T'a3a OT TEMIIEPaTyphl
2 [Iepenaua naBiieHUs KUJIKOCTBIO U Ia30M



3 Coobmarormumecs: cocy/bl

4 I'mapaBnuueckuit mpecc

5 [IposiBienue neicTBus aTMOC(HEPHOTO JaBICHUS

6 3aBUCHMOCTD BBITAJIKUBAOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U INIOTHOCTU

KUJKOCTU
7 PaBeHCTBO BBITAIKMBAIOLEH CHJIBI BECY BBITECHEHHON KUIKOCTH
8 VYciioBue m1aBaHus Tel: IIIaBaHUE WU IIOTPY>KEHHUE TEJ B 3aBUCUMOCTH OT COOTHOIIEHUS

IUIOTHOCTEH TejIa U KHUIKOCTH

JlaGopaTropHblie padoThI M ONBITHI

1 MccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00bEMa MOrpyKEHHOM B KUAKOCTh YacTH Tella

2 OnpezeneHue BHITAIKUBAIOLIEH CUIIbL, JEMCTBYIONIEH Ha TEI0, HOTPYKEHHOE B )KUJIKOCTh

3 IIpoBepka HE3aBUCUMOCTHU BBITAJIIKMBAIOLIEH CHUIIBI, JCHCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT MacChl
Tena

4 OnbITel, AEMOHCTPUPYIOIINE 3aBHCHUMOCTb BBITAJKHWBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YAaCTH T€Ja U OT IJIOTHOCTH KUAKOCTU

5 KoHcTpyHnpoBaHue apeoMeTpa Wi KOHCTPYMPOBAHUE JIOJKH U ONPEAEIIEHUE €€ rPy30I0bEMHOCTH

Paspnen S. PaGoTra m MOIHOCTB. DHeprus

Mexanunueckas pabota MoIIHOCTb

IIpocTbie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh [IpaBuiio paBHOBeCHS pbluara
[Ipumenenue mpaBuia paBHOBECHS pblyara kK OJoKy «3osoToe mpaBmio» mexanuku KIIJ[ mpocteix
MexaHu3MoB [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE

Mexannueckas sHepruss KuHetnueckas W mnoTeHuuanbHas sHeprus llpeBpamenue oaHoro Buaa
MEXAHUYECKOM HEPIUu B APYroil 3aKOH COXpaHEHUs PHEPTUH B MEXAHUKE

JdemMoHcTpanuu



1 [IpumMepsl MPOCTHIX MEXAHU3MOB Jlabopamophvle pabomsi u Onbimvl

1 Onpenenenue paboOThI CUIIBI TPEHUS TPU PABHOMEPHOM JBUKEHHUHU TeJa [0 TOPU30HTAIBHON
MOBEPXHOCTHU

2 HUccnenoBanue yciioBuil paBHoBecus peiuara 3 M3mepenne KIIJ[ HakTOHHOM MJIOCKOCTH

4 VzydeHue 3aKOHa COXPAHEHUSI MEXaHUYECKON IHEPTUU

8 KJ1acc

Pa3neu 6. TenuioBble siB1eHusiOCHOBHBIE MTOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

CTpOEHHUs BellecTBa Macca v pa3mepbl aTOMOB M MOJIEKyYJ ONbITHI,
MOJITBEP>KIAIOLIIE OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO KUHETUYECKOM Teopun

Mopnenu TBEpAOro, )KHUIKOTO U Ta3000pa3HOTO COCTOSIHUM BelecTBa Kpucramiueckue u amopQHbie
Ttena OOBSICHEHHE CBOMCTB TIa30B, JKUAKOCTEW W TBEPABIX TEI HAa OCHOBE IOJIOXKEHUH MOJIEKYJISIPHO-
KMHETH4eCcKo Teopuu CMauynBaHNUe U KaWUISIPHBIE sIBJIEHUS TenIoBoe paclIMpeHNe U CKaTUe

Temnepatypa CBsA3b TEMIIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO ABHKEHUS YaCTHULL

Buytpennsas sHepruss CrnocoObl M3MEHEHHs BHYTPEHHEW SHEpPrHM: TeIUloNepe/ada M COBEpIIECHHE
paboTbl Buasl Temonepenauun: TEMIONPOBOIHOCT, KOHBEKLUS, U3JIyUYeHHE

KonuuecTBo TemnmoTsl YaenbHas TEMIOEMKOCTh BeliecTBa TermooOMEH W TEIUIOBOE pPaBHOBECHE
VYpaBHenue TeroBoro Oanaxca [1naBneHue U oTBepAeBaHNE KPUCTAJUIMYECKUX BEIIECTB Y AeibHAas TelioTa
nmnaBiaeHus: [lapooOpaszoBanne u koHzmeHncamms Hcmapeame (MC) Kunenwe VaenbHass Temsora
napooOpa3zoBaHUs 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHHUSI OT aTMOC(HEPHOTO JaBJICHUs

BiaxxHocTh BO31yXa

OHeprus ToIMBa Y IeJbHasl TENJI0Ta CTOPAHUS

[Mpunnumner pabotel TermmoBeix neurateneit KIIJ[ TemmoBoro asurarenss TerioBble ABUTATENH U
3amuTa okpyxkaromien cpeast (MC)

3aKOH COXpaHEHMs U IIPEBPALEHUS SHEPTUHU B TEIUIOBBIX Ipoueccax (MC)

JdemMoHcTpanuu



1 HaGmronenue 6poyHoBckoro asrkenus 2 Habmonenue nuddy3un
3 HabGmroeHue sSiBICHUM cMaylBaHUs M KaWUISIPHBIX SBJICHUN
4 HaGnroeHue TEIIoBOro paciIupeHus Tel
5 V3MeHeHue AaBlieHus ra3a Npyu U3MEHEHUU 00bEMa IIPU HArPEeBAHUU WIIH OXJIAXKICHUU
6 [IpaBuna nu3mepenus remrneparypsl 7 Bunbl Temonepenauun
8 OxJnaxaeHre Ipu COBEPUICHUU pabOThI
9 9 HarpeBanue npu coBepiIeHUH paOOThl BHEITHUMH CUJIAMHU
10 CpaBHEeHME TEMIIOEMKOCTEN pa3IMYHbIX BELECTB
11 HaOnronenue KueHus
12 HaGnroeHre mocTossHCTBA TeMIIepaTyphl MIPH MJIaBICHUH
13 Mopenu TerIoBBIX ABUTATENCH JlabopamopHvle pabombi u onwvimsl
1 OnbIThI O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS
2 OnbITHI IO BBIPALMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa
3 OnbITh 1O HAOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KUIAKOCTEH U TBEPIBIX TEI
4 OrmpenesieHue JaBlIeHUs BO3/lyXa B OaJlJIOHe IIpULa

5 OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JABJIEHUS BO3/lyXa OT €ro 00bEMa 1 HarpeBaHUs
WIIH OXJIAXKICHUS

6 [TpoBepka runoTessl JIMHEHHOMN 3aBUCHMOCTH JITMHBI CTOJIOMKA KUJAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIepaTypbl

7 Habmionenne n3meHeHus: BHyTpEeHHEH SHepruu Teia B pe3ysbTare Tersionepeaadu 1 padoThl
BHEITHUX CHIT

8 HccnenoBanue siBJIeHUs TEIJIO0OMEHA MPH CMEIIMBAHUM XOJIOJHON U TOpsUYeil BOAbI

9 Omnpenenenne KOIMYECTBA TEIUIOTHI, TIOJIyYEHHOTO BOJOH MPH TETUIOOOMEHE C HarpeThIM

METAIIIMYECKUM LIUJITUHAPOM
10 Omnpenenenue ynenbHoOU TEII0EMKOCTH BelecTBa 11 MccnenoBanue npouecca necrnapeHus



12 Omnpenenenne OTHOCUTENIBHOM BIaXXHOCTH Bo3ayxa 13 OmnpeneneHue yaeabHOM TEII0ThI
IUIABJICHUS JIbJIA

Pa3nea 7. DiekTpryeckue M MAarHUTHBIE IBJIeHHMA DJeKTpu3anus tea [[Ba poaa anekTpuueckux

3apsi0B
B3anmoneiictBue 3apskeHHbIX Tesl 3akoH KynoHa (3aBUCHMOCTb CHIIBI B3aUMOJICHCTBUS 3apSKEHHBIX TNl OT
BEJIMUMHBI 3apsAJI0B U PACCTOSHUS MEXY TE€IaMH)

Onextpuueckoe 1nose Hampspk€HHOCTh — anekTpuyeckoro moas  IlpuHumn — cyneprno3unuu
JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nexTpuueckux 3apsfoB  OIEMEHTApHBIM adnekTpuyeckuidl 3apsn CrpoeHune artoma
[IpoBOAHMKY U TUANEKTPUKH

13. 3aKk0oH coxpaHEHUs AEKTPUIECKOTO 3apsiaa

DNEeKTPUYECKU TOK Y CJIOBHUS CYIIECTBOBAHUS DJEKTPUUYECKOTO TOKa VICTOUYHHMKM MOCTOSSHHOTO TOKa
JleficTBHS 2IEKTPUIECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE) DNEKTPUUYECKUN TOK B KUAKOCTAX U
raszax

Onektpuueckass uenb Cuna Toka OnekTpuueckoe HanpspkeHne CONnpoTHBIEHHE MPOBOJHUKA
VnenpHoe compoTuBiIeHHE BemiecTBa 3akoH Owma mis ydacTka nenu [locnmemoBaTenbHOe M MapauielibHOE
COEIMHEHHE MPOBOAHUKOB

PabGora u MomHOCTh 3nekTpuyeckoro Toka 3akoH Jlxoyns— JleHna OnekTpuyeckue LEnu U
NOTPEOUTENH dIEKTPUUECKOM dHeprun B 06Ty KOopoTkoe 3aMbikaHue

[ToctossHHBIE MarHuTHl B3auMoaeicTBUE MOCTOSHHBIX MarHUTOB MarnutHoe mnojie MarauTHoe 1mose
3emiin M €ro 3HaueHue s xKu3HM Ha 3emsie OnbiT Opcrega MarHuTHoe molie 3JEKTPUYECKOrO TOKa
[IpumeHeHne PIeKTPOMArHUTOB B TEXHUKE J[elicTBHE MAarHUTHOTO TIOJISI HA MPOBOJHHUK C TOKOM
DIIEKTPOABUTATENb TOCTOSTHHOTO TOKa M Crmosib30BaHKE AJEKTPOJBUTATENCH B TEXHHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.



Oneitel ®apanes SBnenue snexkTpoMarHuTHOM uHAYKUuM IlpaBuiio JleHna OnexTporeHeparTop

CriocoOBbl MMOJIY4CHUA BHGKTqueCKOﬁ OHCPIrun :‘)HeKTpOCTaHHI/II/I Ha BO300OHOBJIIEMBIX HCTOYHHUKAX SHEPIrun

22
23
24
25

JdemoHcTpauuu

1 Dnekrpuzanus Ten

2 JIBa poaa 31€KTPUUYECKUX 3apsiI0B U B3aUMO/IEHCTBUE 3apsHKEHHBIX TEI

3 YCTpOoMCTBO U JEHCTBUE AJIEKTPOCKONa

4 DnexkTpocTaTuyecKas HHAYKLNS

5 3aKoH coxpaHEeHHs JIEKTPUUECKUX 3apsiioB 6 [IpoBOJHUKY U TUANEKTPUKH
7 MonenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOro NoJs 8 VICTOUHMKH ITOCTOSSHHOTO TOKa
9 JleiicTBUS 2IEKTPUUECKOTO TOKA

10 DnexTpruyecKuii TOK B )KMAKOCTH

11 I'a30BbI1 pa3psn

12 U3mepenue cuiibl TOKa aMIepMeTpoM

13 3mepenue 31eKTpUYECKOro HaNpsKEeHHs] BOIbTMETPOM

14 PeocraT u Mara3uH CONPOTHUBIEHUI

15 B3aumomelicTBHe MOCTOSIHHBIX MAarHUTOB
16 MoaenupoBaHre HEBO3MOKHOCTH PA3ICJICHHS MOJI0COB MarHUTa
17 MopaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB 18 OnbIT Opcrena
19 MaruuTtHoe 1osie Toka DJIEKTPOMarHuT
20 [elicTBHE MAarHUTHOTIO MOJISI HA POBOAHUK C TOKOM
21 DnexkTpoaBHraTeab NOCTOSHHOIO TOKA

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Onbitel @apanes

3aBUCHUMOCTD HaIlpaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHUS
DIIEKTPOreHepaTop MOCTOSHHOIO TOKA



Jlabopamopuvie pabomul u onvimol

1 OnbIThI 110 HAOJIOACHUIO AJICKTPU3ALUHN TE HHAYKIIUCH U IPU COMTPUKOCHOBEHUHU

2 UccrnenoBanue OeMCTBUS IIEKTPUUYESCKOTO TI0JISI HA TIPOBOIHHUKH U IUAJICKTPHKH

3 Cbopka u npoBepka paboThI AIEKTPUICCKON [N MTOCTOSTHHOTO TOKA

4 V3MepeHue 1 peryJIupoBaHHe CHIIbI TOKA

5 U3mepeHue u peryanpoBaHUE HANPSKCHUS

6 MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILIETO Y€pe3 PEe3UCTOP, OT COMPOTUBICHUS PE3UCTOpa U

HaIPsAKCHUA Ha PE3UCTOPC

7 OHBITH, ACMOHCTPpUPYIOIIUE 3aBUCUMOCTL JJICKTPUYCCKOI'O COIIPOTUBIICHHA IIPOBOAHHKA OT €TO

JJIMHBL, TIIOMAAX MOIEePECYHOro CCYCHUA U MaTCpraia

8 [IpoBepka nmpaBua CJI0KEHUS HANIPSKEHUIN IIPU MTOCIIEA0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB
9 [IpoBepka mpaBuiia AJis CUJIbI TOKA MIPU MAPAIIEIbHOM COEJUHEHUH PE3UCTOPOB

10 Onpenenenue pabOTHI YNEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP

11 OnpeneneHne  MOUIHOCTH — 3JIEKTPUYECKOTO  TOKA,BBIAEISIEMON HA PE3UCTOPE

12 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepes3

JIaMITOYKY, OT HAIIPAKCHUA Ha Hel

13 Onpenenenne KI1/] narpeBarens

14 WccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TIOCTOSIHHBIX MarHUTOB

15 VI3yyeHrne MarHuTHOTO T10JI1 HOCTOSIHHBIX MarHUTOB MPH UX 0OBEAMHEHUH U pa3IelIeHUH

16 UccnenoBanue neMCTBUS AIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPENIKY

17 OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBHS KaTyIIKK C TOKOM U MarHUTa OT

CHJIbI TOKA U HAITPABJICHUSA TOKA B KaTYIIKC

18 N3yuenue neicTBUS MarHUTHOTO MOJIS HA MPOBOAHUK ¢ TOKOM 19 KoHcTpynpoBaHue m uzydeHue

PpabOThI ANEKTPOABUTATENS

20 U3mepenue KIIJ[ anexTpoaBUrarenbHOl yCTaHOBKU



21 OmneITel 11O HUCCICIOBAHUIO SIBJICHUSA BHGKTpOMaFHI/ITHOﬁ HHAYKOWUU: HCCIICAOBAHHC H3MEHEHMH
SHA4YCHUS U HAIIPpaBJICHUA WHAYKIIMOHHOI'O TOKa

9 KJ1acc

Paznen 8. Mexannueckue siBJeHHUS

Mexannueckoe nBrxeHne MartepuanbHas Touka Cucrema orcuéra OTHOCUTEIBHOCTh MEXaHUYECKOTIO
JBUKEHUS] PaBHOMEpHOE npsiMoMHEHOe ABMkeHne HepaBHOMepHOe npssMonnHelHoe ABrkeHne Cpensss u
MI'HOBEHHAsl CKOPOCTb TeJla IPU HEPABHOMEPHOM JIBH)KEHUU

Yckopenue PaBHoyckopeHHOe npsiMoiuHeiiHoe aBrxenne CBobonHoe najgenue Oneltel [Manunes

PaBHOMepHOEe nBukKEHHE 1O OKpykHOCTH Ilepuon m wactora oOpamenust JluneliHas M yriioBas
ckopocTH LleHTpocTpeMUTENIBHOE YCKOPEHUE

IIepBr1it 3akoH HproTona Bropoii 3akon Herorona Tperuii 3akon Herorona [IpuHnmn cynepno3unuun
cul

Cuna ynpyroctu 3akoH ['yka Cuna TpeHHs: cujia TPEHHs CKOJBKEHUS, CUjla TPEHHs TIOKOS, APYTHE
BU/JIbI TPEHUS

Cuna TSHDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs YCKOpeHHe CBOOOJTHOIrO majeHus /[BukeHue miaHer
Bokpyr Comama (MC)llepBas kocmuueckass ckopocTh HeBecomocTs u  meperpy3ku PaBHOBecue
MaTepHagIbHON TOUKH. AOGCOIIOTHO TBEPOE TENIO
PaBHOBecue TBEPIOTO Tea € 3aKpEIIEHHON OChIO BpamieHus MoMmeHT cuibl LleHTp TsxecTn

Nmnynec Tena. M3smenenne nmmynbca. Mmmynbsc cuibl. 3aKOH COXpaHEHHs uMIyibca. PeakTuBHOE
neuxenue (MC)

Mexanunueckasi pabota U MOIIHOCTb. PabGoTa cuil TsKecTu, ynpyroct, TpeHus CBs3b SHEpPruM U
pabotel. IloTeHnmanbHas >Heprusi Tena, MOAHATOTO HaJ MOBEPXHOCTHbIO 3eMiu. [loTeHIManbHas sHeprus
ckaroll mnpyxuHbl Kunetnueckass osHeprus Teopema O KHHETUYECKOW SHEpPruu 3aKOH COXpaHEHHUS
MEXaHUYECKON SHEPrUuun

JdemoHcTpaumuu



1 HaGnroreHre MEXaHMYECKOTO IBIXKEHUS Tella OTHOCUTENILHO Pa3HBIX TNl OTCUETa

2 CpaBHeHHME MYyTE€Hl W TPACKTOPHUM ABMKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO Pa3HBIX Tl
oTcuéTa

3 U3mepeHue CKOpOCTU U yCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS

4 VccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O ABM)KEHHUS

5 HaGnroieHue JBMKEHUS Teja 10 OKPY>KHOCTH

6 HaOmroneHune MexaHMYECKMX SIBICHUH, MPOUCXOAALIMX B cucreMe oTcuéra «Temexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEJIBHO KaOMHETa (PU3UKU

7 3aBUCUMOCTb YCKOPEHHUsI Tejla OT MaccChl Tesa U JIeHCTBYIOIIEN Ha HErO CUJIbI

8 HaGmnroienue paBeHcTBa CUII IPU B3aUMOCHCTBUM Tel

9 U3meHeHue Beca Tesla IpU YCKOPEHHOM JIBUKEHUU

10 ITepenaya umIysibca Npu B3aUMOJICHCTBUY TEI

11 IIpeobpazoBanus SHEPTUH MPU B3AUMOACUCTBUN TeEI

12 CoxpaHeHHe UMIYJbca IPU HEYPYTOM B3auMOJIeHCTBUU

13 CoxpaHeHune UMITyJibca IpHU aOCOTIOTHO YIPYTrOM B3aUMOIEHCTBUN

14 HabnroeHue peakTUBHOTO ABHXKEHUS

15 CoxpaHeHne MEXaHU4ECKON S3HEPTHH ITPH CBOOOTHOM IaJICHUH

16 CoxpaHeHre MEXaHUYECKOM SHEprUU NPU ABMKEHUHU Tella MO JeHCTBUEM MTPYKHUHBI

Jlabopamopuvie pabomul u onvimol

1 KoHcTpynpoBaHue TpakTa JUis pa3roHa W JalbHEHMIIEro paBHOMEPHOIO IBIMIKEHHS IIapHKa MU
TEJEKKH

2 OmpeneneHue cpeaHEd CKOPOCTH CKOJBXEHHUS Opycka WM JIBYKEHHs IIapuKa MO HAKIOHHON
IJIOCKOCTH
3 OmpeneneHue yCKOPEHHUs Tena MpU paBHOYCKOPEHHOM JIBHKEHUU 110 HAKJIOHHOM IITOCKOCTH

4 ViccnemoBaHuE€ 3aBUCMMOCTH IYTH OT BPEMEHHU IMPH PAaBHOYCKOPEHHOM JBIKCHMM 0€3 HadaibHOU
CKOpOCTH



5 TIpoBepka THIIOTE3BI: €CIU NPU PABHOYCKOPEHHOM [BM)XKCHHUU 0€3 HAayaJlbHOW CKOPOCTH IIyTH
OTHOCSTCS KaK psifi HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IIPOMEKYTKA BPEMEHHU OAVHAKOBBI

6 UccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS CKOJIBYKEHUS OT CUJIBI HOPMAJIBHOTO J1aBJI€HUS

7 Onpenenenue ko3 duureHTa TpeHus ckoiabxeHus § OnpeneneHue KECTKOCTH MPYKUHBI

9 Ompenenenue pabOThl CWIIBI TPEHUs NpPU PABHOMEPHOM JABIDKEHHHM Tella MO TOPU3OHTAJIBHOMN
IIOBEPXHOCTHU

10 Omnpenenenue paboThI CUIIbI YIPYTOCTH MPHU MOABEME Ipy3a € MCIOJIb30BAaHUEM HEMOABHKHOTO U
MOJIBUYKHOTO OJIOKOB

11 W3yuenue 3aKkoHa COXpaHEHUS YDHEPIUU

Pasznen 9. Mexanunueckue xoedanus 1 BotHbl KoinebarennHoe asmxenne OCHOBHEIE

XapaKTePUCTUKU
KOJIeOAaHUI: TepHuoj, YacToTa, aMIUIMTyla MaremaThdeckuid M TNpYKHHHBIH MasaTHUKU [IpeBpaieHue
SHEPruM Npu KosueOaTeIbHOM JIBUKEHUU

3aryxatomue kojeOanusi BoiHyxkneHHble kojeOaHus PesonHanc Mexanundeckue BoiHbI CBoMcTBa
MexaHnyeckux BOJH [IpojosibHbIE M TMOINEpeuHble BOJNHBI J[JIMHA BONHBI U CKOPOCTh €€ paclpoCTpaHEHUs
MexaHnueckre BOJIHBI B TBEPAOM TEIIE,
ceiicmuueckue BosHbl (MC)

3Byk ' poMKOCTB 3ByKa U BeicoTa ToHa OTpaxkeHue 3Byka MH(pa3ByK U yJIbTpa3ByK

JdemMoHcTpanuu

1 Habmronenue koneGaHui Tel Mo 1eHCTBUEM CHIIBI TSXKECTH U CUJIbI YIIPYTOCTH

2 Habmronenue kosebaHuii Tpy3a Ha HUTH M Ha nipy>kuHe 3 HaOumroieHre BBIHYKICHHBIX KOJIeOaHU! U
pe3oHaHca

4 PacnipocTpaHeHME NTPOJOJIBHBIX U MIONEPEUHBIX BOJIH (Ha MOJIEIH)

5 HabnroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI

6 AKyCTUYECKHUI pe30HAHC



Jlabopamopuvie pabomul u onvimol

1 OnpeneneHre YacTOThl U IEpUO/ia KoJeOaHH MAaTeMaTHUECKOTO MasTHHKA

2 OmnpenereHre 4acTOThl U TIEpHOa KoJeOaHui MPYKUHHOTO MasiTHUKA

3 HccnenoBaHue 3aBUCUMOCTH TEPHOIa KOJIeOaHUH TOABEIICHHOTO K HUTH IPy3a OT JUTMHBI HUTH

4 VccnenoBanue 3aBUCUMOCTH TIEpHO/ia KoieOaHW IPY>KUHHOTO MasTHUKA OT MacChl Ipy3a

5.IIpoBepka HE3aBUCUMOCTH TIepHO/ia KojieOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a

6 OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHO/Ia KOJICOAHNUH NPYKUHHOTO MasTHHKA OT MacChl
rpy3a U ®KECTKOCTH MPYKUHBI

7 3mepeHne yCKOpEHUsi CBOOOTHOTO MaICHHSI

Pa3nea 10. D1eKTpOMarHuTHoOE 1M0J1e M 3JIeKTPOMATHUTHbIE BOJIHBI

DNEeKTpOMarHuTHOE MoJe DJIEKTPOMarHUTHbIE BOJHBI CBOMCTBA 3J€KTpOMarHUTHbIX BosH Illkana
3JIEKTPOMAarHUTHBIX BOJIH M CIIOIBb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U

DnekTpoMarHuTHas mpupoza ceeta CkopocTh cBeTa BoHOBBIE CBOIICTBa CBETA

JdemMoHcTpanuu

1 CBolicTBa 3JE€KTPOMarHUTHBIX BOJIH

2 BoJIHOBBIE CBOMCTBA CBETA

Jlabopamopusie pabomul u onvimol

1 I/IBYHCHI/IC CBOICTB QJICKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO MOOHUJIBLHOTO TCJ'Ie(I)OHa

Pa3nes 11. CBeToBbIe siBJIEHUS

JlyueBass mMoxens cBera Vcrounuku cBera IIpsMonivHeliHOe paclpoCTpaHEHHE CBeTa 3aTMEHUs
Connua u Jlynst Otpaxkenue cera [1nockoe 3epkano 3aKoH OTpa)KEHUs CBETA

[Ipenomnenue cBeta. 3akoH mpenomieHUs cBeTta. llonmHOe BHYTpeHHEEe OTpa)X€HUE CBETA.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHYECKUX CBETOBOJAX.



JIunza. Xon mydei B nuH3e. OnTHueckas cucrema (otoamnmapara, Mukpockona u teneckomna (MC).
I'ma3 kak onTuyeckas cucreMa. biM3opyKocTh U 1aabHO30PKOCTb.
Pa3znoxenue oemoro cBeta B crnekTp. OnbiTel HbloToHA.
CrnosxeHue CeKTpajabHBIX 1IBETOB. Jlucepcus cBeTa.
JdemoHcTpauuu
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
Otpaxkenue cpera.
[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.
OnTu4eckuii CBETOBOI.
Xox nydeil B cobuparolieii TuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yenne n3o0paxeHnit C MOMOIIBIO JIHH3.
[Tpunuun paeiictBust (oToamnmnapara, MUKpPOCKOINa U

©COoNO~WNE

TEJIECKOTIA.
10. Mopnens riasa.
11. Pasnosxenue 6emoro cBera B CIEKTP.
12. [Toryuenue Oenoro cBeTa MpHU CIOKEHUM CBETa
pa3HBIX I[BETOB.
Jlabopamopuwsie pabomul u onvimol
1 UccnenoBanue 3aBUCHMOCTH yTiIa OTPAKEHUSI CBETOBOTO JIyda OT yIJIa TaICHHsI.

2. W3ydeHne XxapakTepuCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH yIJIa IPEIOMIICHHUSI CBETOBOTO JTyda OT yIJia MaJeHHs Ha TPaHUIe
«BO3JTYX—CTEKIIO.

4, [Tomyyenune n300pa>keHUi ¢ TTOMOIIBIO COOMparolei

JIMH3HI.



S. Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
6. OmnBITH IO PA3TIOKEHHIO OEIOTO CBETa B CHEKTP.
7. OMNBITHI O BOCIIPUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUITBTPHI.

Paznen 12. KBanToBbI€e IBJICHUSA

OmnsiThl Pezepdopra u mnanerapHas moaens atoMa. Moaens aroma bopa. Mcnyckanue u nornoieHue
ceera aroMoM. KBaHThI. JIMHEYaThIE CIIEKTPHI.

PaguoaktuBHOCTh. Anb(a, 6eta U ramma-uzinydeHus. Ctpoenue aTroMHoro siapa. HykionHas mozaenb
aTOMHOTrO sapa. M30Tonsl.

PapnoaktuBHbie npeBpamenus. [lepuoa nosrypacnaaa arOMHBIX sIIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOIO M MAacCOBOI'O YHCEN. DHEPrusl CBSI3U aTOMHBIX
anep. Csi3p Macchl U 3Hepruu. Peakuuu cunresa u aenenus sanep. Mcrounuku sneprun ConHua u 3BE3[
(MO).

SAnepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3Ty4yeHUH Ha kuBble opraHnu3Msl (MC).
JdemoncTpanuu
CrieKTpbl U3JIy4€HHUs U TOTJIOMICHHUS.
CrnieKTphl pa3IMYHbIX I'a30B.
CrnexTp BoaOpo/Ia.
Habmonenue Tpexo B kamepe Busbcona.
Pabora cuéruyrka MOHU3UPYIOMINX U3TYyUSHHH.
6 Peructpanus nzmydeHus NpUpOJHBIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopuvie pabomul u onvimol
1.HaGnroneHre CIuIOMIHbIX U TMHEWYaThIX CIIEKTPOB U3IIyde

agrowpnE

HUA.
1. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IIyTH (TI0
dboTorpadusim).



2. W3mepenue paanoakTUBHOTO (hoHa.
IToBTOpUTENBEHO-00001IIAIONINI MOAYIIH

[ToBTOpUTENBEHO-0000IIAOMNK  MOAY/Ih MPEIHA3HAUeH JUIsl CHUCTeMaTH3allMk W 0000IIeHus
MPEIMETHOTO COJIEP KAHUS U OTbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (GU3UKH,
¢ Taxke s moAroToBKkM K OCHOBHOMY TOCYJAapCTBEHHOMY 9K 3aMeHy MO (HU3UKe g 00ydaromuxcs,
BBIOPABIIIMX ATOT YYCOHBIN MTPEAMET.

[Ipu n3yyeHun JaHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCSA BUbI I€ATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIEYMBACTCS TOCTHKEHHE IPEAMETHBIX U METANPEIMETHBIX
IUTAHUPYEMBIX Pe3yJIbTaTOB 00ydeHuUsl, (OpMHUpYETCS eCTECTBEHHOHAYUHAasl TPaMOTHOCTh: OCBOGHUE HAYUYHBIX
METO/IOB HCCJICIOBAHUS SIBICHUIN TPHUPOJBl M TEXHUKH, OBJIAJCHHEC YMEHHUSIMH OOBICHATH (U3UUECKUE
ABJICHUS, MPUMEHsSI IMOJyYEHHbIE 3HAHUS, pelaTh 3aJadd, B TOM 4YMCIE KAueCTBEHHbIE W
JKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIAaNbHO JEATENBHOCTHBIM XapakTep JaHHOIO pas3fena peanus3yercs 3a CYET TOro, 4To
y4alecs BBITOJIHAIOT 3a/1aHus, B KOTOPBIX UM MPEAJIAraeTcs: Ha OCHOBE NOJyUYEHHBIX 3HAaHUH paclo3HaBaTh
Y HAYYHO OOBSACHATH (PU3NYECKUE SIBICHUS B OKPYXKAIOLIEH MPUpPOe U OBCEIHEBHOM KU3HH;

HCIOJIb30BaTh HAYYHbIE METOJbI HUCCIIEOBAaHUS (PU3NUYECKUX SIBJICHUH, B TOM YHCIE JUIsl IPOBEPKU
TUIIOTE3 U NOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HaAyYHbIE OCHOBBI Han00JIee BaXKHBIX JOCTHKEHHI
COBPEMEHHBIX TEXHOJIOTUH, HAIPUMEp, NPAKTUYECKOI0 MUCIIOIb30BAaHUS PA3INYHBIX UCTOYHUKOB dHEPIUU Ha
OCHOBE 3aKOHa MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BHIOB YHEPIHH.

Kaxgas u3 Tem naHHOro paszzena BKJIIOYAeT SKCIEPHUMEHTANIbHOE HCCIeoBaHUE 0000IIaoero
xapakrepa. Pa3nen 3aBepiaercs mpoBeACHUEM JAMArHOCTHMYECKOW M OLIEHOYHOW paldoThl 32 KypC OCHOBHOM
IIKOJIBI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YVYEBHOI'O IIPE/IMETA «®U3UKA»



HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

N3ydyenne ydyebHoro mpeamera «@Du3nka» Ha YpOBHE OCHOBHOTO OOMIET0 0Opa3oBaHMs IOKHO
obecreunBaTh JOCTH)KCHHE CIICAYIONIUX JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3VJIbTATHI

[TarpuoTryeckoe BoCIUTaHUE:

—TPOSIBIICHUE UHTEPECa K UCTOPHH M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (DU3UYECKON HAYKH;

—IICHHOCTHOE OTHOIIICHUE K JOCTHKCHHSIM POCCUUCKHX YIEHBIX (PU3UKOB.

['paxxnanckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

—TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B 00CYXKIEHUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX MTPOOIIEM,
CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTHIKEHUN (DU3UKH,

—OCO3HAaHUE BAKHOCTH MOPAJIbHO-3TUYECKUX MTPUHLIUIIOB B JE€ATEIIBHOCTH YUYEHOTO.

DCTEeTHYECKOE BOCIIUTAHHUE:

—BOCTIPUITHE ICTETUYECKUX KauecTB (PU3NUECKON HAYKH: €€ TApMOHUYHOTO IMOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

[{eHHOCTH Hay4YHOTO O3HAHUS:

—OCO3HAHUE [EHHOCTH (U3MUYECKOM HAyKHM KaK MOIIHOTO WHCTPYMEHTa IMO3HAHHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEN IIEH COCTABIIAIOILEN KYJIbTYPHI;

—pa3BHUTHE HAYYHOM JTF0003HATETFHOCTH, HHTEPECA K UCCIEA0BATEIBCKOM IeATEIHHOCTH.

dopMupoBaHUE KYIbTYPHI 3J0POBbSI K SMOIIMOHAITHHOTO OJIar OOy HsI:

—OCO3HaHUe I[[EHHOCTH Oe30macHoro o0pa3a JKU3HH B COBPEMEHHOM TEXHOJOTHMYECKOM MHUPE,
BOXHOCTH TIpaBWJI O€30MACHOTO TOBEICHUS HAa TPAHCIOPTE, HA JOPOrax, C SJIEKTPUUYECKUM U TETUIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

—chOpMHPOBAHHOCTH HaBbIKa pedIeKCHH, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO JKE MpaBa y
JIPYroro 4ejioBeKa.




TpynoBoe BocniuTaHue:

—aKTHBHOE y4YaCTHE B PEIICHWU MPAKTHUYECKUX 3a1ad (B paMKax CEMbH, IIKOJBI, rOpoja, Kpas)
TEXHOJIOTHYECKOM U COIMaIbHOW HAMPABICHHOCTH, TPEOYIOITUX B TOM YUCIIEC U (PU3NUECKUX 3HAHUM;

—HWHTEPEC K MPAKTUISCKOMY H3yUeHHUIO0 Mpodeccuii, CBA3aHHBIX C (GU3UKOH.

DKOJOTUYECKOE BOCITUTAHHUE:

—OpHEHTAllMs HA MPUMEHEHUEe (PU3UYECKUX 3HAHWUU JJI PEIIeHUs 3a7ad B OOJACTH OKPYKaIoIeh
Cpeibl, TUTAHUPOBAHUSI TIOCTYIIKOB U OIIEHKHA UX BO3MOXHBIX MTOCJICICTBHU JIJISi OKPYKAIOIIEH CPEIbI;

—O0CO3HaHHE III00ATBHOT0 XapaKTepa YKOJOTHUECKUX MPOOIeM U IMyTeH UX PEeIICHHS.

Anantanusi 00y4aromerocs K U3MEHSIOIIMMCS YCIOBUSM COLIMATbHON U MPUPOTHON CPEJIb:

—TII0TPeOHOCTh BO B3aWMOJCHCTBHM IIPH BBITOJHEHUU WCCICAOBAHUNA W TIPOEKTOB (U3UUECKOU
HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;

—TIOBBIIIICHUE YPOBHSI CBOSH KOMIICTCHTHOCTH Yepe3 MPAKTUICCKYIO e TEIBHOCTH;

—TO0TpeOHOCTh B (DOPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM uHcle (OPMYIUPOBATH WIEH, MOHSTHS,
TUTIOTE3bI 0 (PU3UYECKUX O0BEKTAX U SBJICHUSX;

—O0cO03HaHue e(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

—IUTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETESHUH HOBBIX (DM3MUECKUX 3HAHMIA,

—CTpeMIIeHHUEe aHaJIM3UPOBATh U BBISIBISITH B3aMMOCBSI3M MPUPOJIBI, OOIIECTBA U YKOHOMHUKH, B TOM
YUCJIE C UCTIOIh30BaHUEM (PU3HUECKUX 3HAHUM;

—OIleHKa CBOUX JEHUCTBUH C y4€TOM BIIMSHHUSA Ha OKPYXAIOUIYI0O CPEAy, BO3ZMOXKHBIX TI00ATBbHBIX
TTOCJICCTBHIA.

METAIIPEJMETHBIE PE3VJIbTATbBI YHuBepcanbHbie 03HaBaTENbHbBIE

neiicTBus ba3zoBbie Jornueckue JeiCTBUS:

—BBISBJISITh U XapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKN O0BEKTOB (SIBJICHHH ),

—YCTaHABIMBATH CYIIECTBEHHBIH MpPHU3HAK KIAcCU(UKAIMKM, OCHOBAHHS s OOOOIICHUS W
CpaBHEHMUS;



—BBISBIISATh 3aKOHOMEPHOCTH W TMPOTUBOPEUUST B paccMaTpuBaeMblX (akTax, HTaHHBIX U
HAOJIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

—BBISBIISATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MPU W3YYCHUU (PU3UYECKHX SIBICHUN U TIPOIECCOB;
JieaTh BBIBOJBI C UCIIOJIB30BAHUEM JIEYKTUBHBIX U UHAYKTUBHBIX YMO3AaKJIIOUEHUMN, BbIIBUTAaTh TUIIOTE3bI O
B3aMMOCBSI3SX (PU3MYECKHUX BEITHYUH;

—CaMOCTOSITEIbHO BBIOUPATh CI1OCO0 petieHus yueOHo# pu3ndeckoii 3a1aun (CpaBHEHHE HECKOJIBKUX
BapHAHTOB PEIICHUS, BBIOOp HanboJiee MOIXOSIIETO ¢ YUETOM CAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

bazoBeie nccnenoBaTenbCKue 1EHCTBUS:

—HCIOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEILCKUM HHCTPYMEHT MMO3HAHUS;

—TIPOBOJUTh IO CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY OIbBIT, HECIOXHBIM (QHU3NUECKHit
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3UICCKOTO SIBIICHUS;

—OIIEHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIINIO, TOIYYCHHYIO B XO/I€ UCCIIETOBAHUS
WJTH DKCTIEPUMEHTA;

—CaMOCTOSATENTLHO  (OpMyTupoBaTh OOOOIIEHUS W BBIBOABI 10 pPE3yJbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIIEIOBAHMUS,

—TIIPOTHO3UPOBATH BO3MOXKHOE JalbHEeWIIee pa3BUTHE (DU3MUECKUX MPOIECCOB, a TAKKE BBIIBUTATH
MIPEANOI0KEHHS 00 MX PA3BUTHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pa6ota ¢ nuadopmanmeii:

—TPUMEHSTh Pa3INYHbIE METOJIbI, HHCTPYMEHTHI U 3aIIPOCHI NP MOMCKE U 0TOOpe MH(DOpMAIUK WITH
JAHHBIX C Y4ETOM NPESIOKEHHON YueOHOH (pU3NUeCcKOi 3aauu;

—aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WH(OOPMAIIUIO PA3IUYHBIX BHJIOB W
dbopM TpenCcCTaBICHNUS;

—CaMOCTOSITETILHO BRIOUPATh ONTUMATIBHYIO (hOpMY TIpEACTaBICHUS HH(DOPMAIUU U WLTIOCTPUPOBATH
peliaemble 3a1a4u
HECJIO)KHBIMU CXeMaMH, TharpaMMaMi, HHOU TpaduKoi U X KOMOMHALIUSMU.

YHuBepcaabHbIe KOMMYHUKAaTUBHBIC JeicTBUs OO1IeHne:



—B X0JIe 00CY)XJIeHHsI Y4eOHOro MaTepuaia, pe3yabTaToB JIAOOPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BONPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl M BbICKa3bIBaTh HJEU, HAlleJICHHbIE HA pELICHHE 33/Ja4d U
noJiep>KaHue OaroXenaTeaIbHOCTH OOLCHHUS;

—COINOCTaBIISITh CBOU CYXKJIEHUS C CYXKICHUSMHU JPYrUX Y4YaCTHHKOB JHUanora, oOHapyXHUBaTh
pa3iauvue U CXOJCTBO MO3ULIU;

—BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

—IyOIMYHO TIPEJCTABIATh PE3YJAbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIICJIOBAHMUSI, TPOCKTA).

CoBMecTHas 1eATeIbHOCTh (COTPYAHUYECTBO):

—TIIOHUMAaTh M MCIIOJI30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYAIbHON pabOThI MPU PELICHUH
KOHKPETHOU (PU3HUYECKOU MPOOIICMEI;

—IMpUHUMATh LIEJIM COBMECTHOM JE€ATEIbHOCTH, OPraHW30BBIBaTH JEUCTBUS MO €€ JOCTHIKEHHIO:
pacrpenenarTb poiid, OOCYXKJIaTh MPOLECCHl M PE3yNbTaThl COBMECTHOM paboThl; 00001aTh MHEHUS
HECKOJIBKUX JIIOZCH;

—BBIINOJIHATH CBOIO YacCTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJbTaTa 110 CBOEMY HAIIPaBJICHUIO U
KOOPAUHUPYsI CBOU AEUCTBUSI C APYTUMHU WICHAMU KOMaH/IbI;

—OIIEHUBaTh KayecTBO CBOET0 BKJIaJa B OOMMHA MPOAYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

YHuBepcanbHbIE PEryIATUBHbBIC NeiCTBUA CaMOOPTraHU3aIus:

—BBISIBJIATH IPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYaLUAX, TPEOYIOUIUX I peleHus (pUu3nueckux
3HAHU;

—OpPHEHTUPOBATHCS B PA3NUYHBIX TOIXOJaX TMPUHATUS pEIIeHUN (MHIUBUAYATbHOE, MPUHSITHE
pelIeHus B rpyMIe, MPUHITHE PEeIlIeHUH TPYIIoil);

—CaMOCTOSITEJIbHO COCTABIIATh AJITOPUTM PEIICHUS



(¢u3mueckoil 3amayM WIM IJIaHA HCCIENOBAHUS C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpeIiaracMble BAPHAHTHI PEIICHUI;

—JIenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CamoxkoHTpoIIb (pedekcus):

—J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUU M NpeAJiaraTh IiaH e€ N3MCHEHMS,

—OOBSCHITh TMPUYHMHBI JOCTIOKEHHS (HEIOCTUKCHUsSI) Pe3yJbTaTOB JESITEIBLHOCTH, JaBaTh OICHKY
nproOpeTEHHOMY OIIBITY;

—BHOCHTh KOPPEKTHBBI B JIEATCIBHOCTh (B TOM 4YHCIE B XOJ BBIIOJHCHHS (PH3HUECKOTO
UCCJIC/IOBAHHS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MECHHUBIIMXCSI CUTYAlLlUi, YCTAHOBICHHBIX
OIMOOK, BOSHUKIIUX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIA U YCIOBHUSIM.

OMOIMOHATIHBII UHTEIUICKT:

—CTaBUTh ce0si Ha MECTO JPYroro 4elioBeKa B XOJE CIOpa WM JUCKYCCHHM Ha HAydyHYIO TEMYy,
NOHMMAaTh MOTUBBI, HAMEPEHUS H JIOTUKY APYTOTO.

[MpunsTHE ceds M IpyruxX:

—MpU3HaBaTh CBOE MPABO Ha OUMIMOKY NPU peleHnH (PU3NYEeCKUX 3a7ad WIM B YTBEPXKACHHUIX Ha
Hay4YHBIC TEMbI H TAKOE JKE MPABO JPYroro.

IMPEAMETHBIE PE3VYJIbTATHI
7 KJ1ace

[IpenMeTrHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
00yYaromuxcst yMEeHU:

—HCIIOJIb30BATh ITOHATUA: (1)I/I3I/I'-IeCKI/Ie 1 XUMHNUYCCKUE ABJICHUS, Ha6.]'IIO)IeHI/Ie, SKCIICPUMCHT, MOACIIb,
THII0TC3a, CAMHHIIBI (I)I/ISI/I‘IGCKI/IX BCJIMYMH; aTOM, MOJICKYJId, arpC€raTHbIC COCTOAHHA BCIICCTBA (TBépl[OG,
JKUJKOE, Tra3000pa3HOe); MEXaHMYEeCKOoe MABWKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),



TPaeKTOpHUs, paBHOJEHCTBYIOmas cwi, Jepopmauus  (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COO0IIAIOIUECs COCY/IbI;

—paznuyath sABiIeHUS (IUQQy3usi; TEIIOBOE ABMKCHUE YAaCTHIl BEIIECTBA; PABHOMEPHOE JBIKCHHUE;
HEpaBHOMEPHOEIBHKCHNE; MHEPIIHS; B3aMMO/ICHCTBHE TEJI; PABHOBECHE TBEPBIX TEI
) 3aKperuIEHHOM OChbI0 BpallleHUs; Mepefaya MAaBICHHUS TBEPABIMH TeJIaMU, KHIKOCTAMU W Ta3aMu;
aTMoc(epHOE [aBJIEHHE; IUIABAaHWE TEJI; IPEBPAICHUS MEXaHWYECKOW SHEPruu) IO ONHCAHHI0 HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh MPOSBICHUE W3YUYECHHBIX (PH3MUECKUX SBICHHHA B OKPYKAIOIIEM MHPE, B TOM UYHUCIIE
(u3nyeckue SBICHUS B NPU POAE: NMPHUMEPHI JABHKEHUS C PA3IMUYHBIMH CKOPOCTSMHU B JKUBOW M HEXHBOM
NpUPOJIe; NEHCTBUE CWIIBI TPEHHS B TPHUPOJAC M TEXHUKE; BIHMSHHE aTMOC(EpPHOro NaBJiCHUS Ha KHUBON
OpraHM3M; IIaBaHHE pBIO; pBIYard B TeJ€ YENOBEKa; MpPU ITOM IIEPEBOJUTH IMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBICISITh CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (PH3UUECKUX SBICHUI;

—OMNKCHIBaTh M3y4YEHHbIE CBOMCTBA Tel U (PU3NYECKHE SBICHHS, MCIONb3Ys (PU3MUYECKHE BEIMYHUHBI
(Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSISI CKOPOCThb, CHJa YNPYTOCTH, CHJIa
TSDKECTH, BeC Tela, CWiIa TPEeHWs, AaBlieHHe (TBEPIOTO Tena, KMIKOCTH, Ta3a), BHITAIKHBAIOIIAS CHIIA,
MeXaHu4eckass paboTa, MOUIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT I0JIe3HOro AECUCTBUS
MEXaHU3MOB, KHHETHYECKas ¥ TIOTEHIIMATbHAS YHEPTHs); TIPU ONMCAHUU MTPABUIIHLHO TPAKTOBATH (DPU3HUECKHIA
CMBICIT HCIIOJIb3YEMBIX BEIIMYHH, UX O00O3HAYCHHS W eIUHUIBI (U3WYECKUX BEIMYUH, HAXOTUTH (OPMYIIEI,
CBSI3BIBAIOIIME JIAaHHYIO (DU3MUYECKYIO BEIMYUHY C JAPYITMMU BEIMYMHAMHU, CTPOUTH TPaPUKH H3YHYEHHBIX
3aBHCUMOCTEH (PH3MUECKUX BEITHUNH;

—XapaKkTeprU30BaTh CBOWCTBA Tell, (pU3nUecKue SBICHUS U MPOLECCH, UCTIONb3Ys MpaBHiIa CI0XKEHUS
cuJ1 (BIOJIb OJTHOM MPsIMOiA),

3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MpaBWIIO paBHOBecUs phlyara (OJI0Ka), «30J0TOE
NpPaBWJIO» MEXaHWKH, 33aKOH CO XPaHEHHS MEXaHHMYeCKOH OSHEpPruM; NpPH OTOM JaBaTh CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3AIMCHIBATh €r0 MATEMATUYECKOE BHIPAKEHHE;



—OOBACHATH (PU3NYECKUE SBICHUS, IPOIECCHl U CBOMCTBA TEN, B TOM YHCJE M B KOHTEKCTE CUTYAIHH
IPAaKTUKO OPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIECBS3H, CTPOUTh OOBSICHEHUE
u3 |—2 JOrMyYecKux MIaroB ¢ OMOpod Ha |—2 M3y4YEHHBIX CBOMCTBA (PM3MYECKHUX SIBICHUH, (PU3NUECKUX
3aKOHA WJIHA 3aKOHOMEPHOCTH;

—pemarb pacuéTHbIE 3a7a4ll B 1—2 JEHCTBHS, WCHOJB3YSd 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
(u3nyeckrue BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3a/1ayM 3allMChIBaTh KPAaTKOE YCIOBME, MOACTABIATH
¢u3nueckre BeMUYUHBI B (HOPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH CHPABOYHBIC JaHHBIE, HEOOXOAUMBIE
JUI peUIeHUs 3ajiay, OLlEHUBATh PEAIMCTUYHOCTh MOJIyYeHHON (PU3UUECKO BETUUUHBI;

—pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOXKHO pPELIUTh IPU HNOMOIIM (PU3HMUECKUX METOA0B; B
ONMCAHWU  HUCCIIEJOBaHUS  BBIIEISATH MPOBEPAEMOE  MPEANOJOKEeHUue (Tumoresy), paszaudarb U
UHTEPIPETUPOBATh IOJIYUYECHHBIH pE3yibTaT, HAXOJUTh OLIMOKM B XOJE OIbITA, JAeJaTh BBIBOJIBI IO €ro
pe3yJibTaram;

—TIPOBOJUTh OIBITHl MO HAONIONCHUI0 (PU3UYECKUX SBIECHUN WM (U3NYECKUX CBOWCTB TeI:
(dopMynHupoBaTh MPOBEPSEMBIE MTPeET
HOJIOXKEHUs, CcOOUpaTh YCTAaHOBKY M3 TMpPEIJIOKEHHOr0 OOOpYyJOBaHUS, 3alMChiBaTh XOJ ONbITA U
(GbopMyITUPOBATh BHIBOJIBI;

—BBIMOJHATH MPSIMbIE U3MEPEHHsI PaCCTOSHUS, BPEMEHH, Macchl Tella, 00bEMa, CHIIbI U TeMIEpaTyphl
C HCIIOJIb30BAHMEM AaHAJIOTOBBIX M IUGPOBBIX NpUOOPOB; 3aMKCHIBATh IOKa3aHHUS MPHUOOPOB C yU4ETOM
3aJJaHHOH a0COIIOTHOM MOTPENIHOCTH U3MEPEHUI;

—TIIPOBOJIUTh HCCIIEJOBAaHUE 3aBHUCUMOCTH OJHOM (U3MUECKOW BEJIMYMHBI OT JpPYyrod ¢
HCIIOJIb30BaHUEM MPSMBIX H3MEpPEHHH (3aBUCHMOCTHU MYTH PABHOMEPHO JABIXKYILErocs Tejla OT BPEMEHH
JBIDKEHUS TeNa; CUJIbl TPEHMS CKOJBKEHHUS OT Beca Tena, KadecTBa OOpabOTKM IMOBEpXHOCTEH Ten U
HE3aBUCUMOCTH CWJIBl TPEHHMS OT IUIOIAAM CONPHUKOCHOBEHMS TEJ; CHJIBI YIPYTOCTH OT YJIMHEHHS
NPYKUHBI; BBITAIKUBAIOLICH CHIIBI OT 00bEMa MOTPYXEHHOW YacTH Tejda M OT IJIOTHOCTH JKMIKOCTH, e&
HE3aBUCUMOCTH OT IUIOTHOCTHU T€ja, OT IIyOMHBI, HA KOTOPYIO MOIPY>KEHO TEJO; YCIOBUH IUIaBaHUS Tell,
YCIIOBUI paBHOBECHs pbluara M OJIOKOB); y4aCTBOBaTh B IUIAHUPOBAHUH y4E€OHOTO MCCIIEIOBAaHUS, COOUPATH



YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIEAYs IPEINIOKEHHOMY IJIaHy, (UKCHPOBATh PEe3yIbTATHIIONy4YECHHON
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BUJE NPEAJIOKEHHBIX TaOaull M rpaduKoB, JelaTb BBIBOJIBI 110
pe3yJibTaTaM UCCIEA0BAHMUS;

—IIPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3NUYECKUX BEIMUYMH (IUIOTHOCTh BELIECTBA KHMJIKOCTH M
TBEPAOrO TEJa; CUja TPEHUS CKOJIbKEHUS; NABJICHHE BO3/yXa; BBITAJIKHBAIOIIAs CWJIA, IEHCTBYIOIIAs Ha
HOrpYKEHHOE B JKUAKOCTh TeN0; KO3((UIMEHT IO0JE3HOro IEHCTBHUS IMPOCTBIX MEXaHU3MOB), CIEays
MPEI0KEHHOMN
UHCTPYKLUU: TPU BBIIOJIHEHUU M3MEPEHUH cOOMpaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYMCIATH
3HAYCHHE NCKOMOM BEINYHMHEL,

—Cco0I110/1aTh MpaBUJla TEXHUKH 0€3011acHOCTH ITpU paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;

—YKa3blBaTh MPUHLUIBI JEMCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIMECS CO Cy/bl, OapOMeTp, pbluar, MOJBUKHBIN M HENOJIBM)KHBIM OJIOK, HAKIIOHHAs
IJIOCKOCTB;

—XapaKTepU30BaTh MPUHIMIIBI AEHCTBHS U3yYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOpoOH
Ha UX onucaHus (B
TOM YHUCIIE: TOAINIHUKNA, YCTPOHCTBO BOJONPOBOJA, TMAPABIMYECKHI NPECC, MAHOMETP, BBICOTOMED,
MOPUIHEBOW HACOC, apeoMeTp), MCIOJb3Yys 3HAHMUS O CBOICTBaX (pU3MUECKUX SIBICHUM M HEOOXOAUMBbIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

—TIpUBOAUTh TMPUMEPHI / HAXOAUTh HHPOPMAIMIO O MpUMEpax MPaKTHYECKOI0 HCIIOJIb30BAHUS
¢du3nuecKkrux 3HaHUN B MMOBCETHEBHOM XKU3HU I obecnieueHust 6€30IacHOCTH MpU 0OpalleH!H ¢ pubdopamu
U TEXHUYECKHUMH YCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbS U COOJIIOJACHUSI HOPM IKOJIOTUYECKOTO MOBEJCHUS B
OKpYXKarollleu cpere;

—OCYILIECTBIATh OTOOP MCTOYHUKOB MHGpOpManuu B ceTH HTepHET B COOTBETCTBUU C 3aJJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW W IYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHHKOB
BBIJICJIATh MH(POPMALIUIO, KOTOpast SIBJIETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;



—MWCIOJB30BATh MPH BBIMOJIHEHUH Y4eOHBIX 3aJaHUN HayYHOIOMYJISIPHYIO JINTEpaTypy (PU3HUECKOro
COJIEp’KaHus, CIPAaBOYHBIE MaTepHaibl, pecypcbl ceTu MHTepHeT; BiaaneTblpuéMaMu KOHCIIEKTHPOBAHMS
TEKCTa, mpeoOpa3oBaHusi HHPOPMALIUU U3 OJHON 3HAKOBOUW CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHbIC KPATKUE NUCbMEHHBIE U YCTHBIE COOOLIECHHUS HAa OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu GU3NIECKOTO COACPKaHUsA, B TOM YHUCIIE MYOJIUYHO /IeTaTh KPAaTKUE COOOIICHHUS O pe3yabTaTax
IPOEKTOB WM YYEOHBIX HCCIIEOBAHUM; NIPU 3TOM TIPAMOTHO MCIIOJIB30BaThb WM3YUYECHHBIH IMOHATUHHBIN
anmapar Kypca QU3uKU, CONPOBOXK/IATh BHICTYIUIEHUE IIPE3CHTALIUCH;

—IIpU BBIIOJHEHUU Y4YEOHBIX HPOEKTOB M HCCIICIOBAaHUM pacnpeaessaTh O0s3aHHOCTH B TpyHIe B
COOTBCTCTBHUH C IIOCTAaBJICHHBIMHU 3aJadaMH, CJICIUTh 3a BbIIIOJIHCHHUCM IlJIaHa ILGI\/JICTBI/II;'I, aICKBATHO
OLIEHUBAaTh COOCTBEHHBIH BKJIaJ B
ACATCIIBHOCTD I'PYIIIIbI; BBICTpAMBATh KOMMYHUKATHUBHOC B3aI/IMOIleI>'ICTBH€, YUUTBIBasA MHCHUC OKPYKAIOIIUX.
7 KJ1ace

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTh Yy
00yyYaroImuxcst yMeHHU:

—MCIIONIb30BaTh IMOHATHS: Macca U PasMEPbl MOJEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U MOJIEKYII,
arperatHbl€ COCTOSAHUA BCIICCTBA, KPUCTAIIMYCCKUC U aMop(l)HI)Ie TEJa, HaCBIHIGHHBIfI u HeHaCBIHIeHHBIfI
nap, BJIQXHOCTb BO3[yXa; TEMIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JBHUraTejb; 3JIEMEHTapHbIN
JJIEKTPUYECKUN 3apsifl, DIEKTPUUECKOE I10JI€, IPOBOJHUKH U JUNIICKTPUKH, IIOCTOSIHHBIA 3JIEKTPUYECKUM TOK,
MAarHuTHOE I10JIE;

—pa3nuyath sBIEHHUS (TEIUIOBOE paclIUpeHue/c:kaThe, TeIUloneperaya, TEIIOBOE paBHOBECHE,
CMadYuBaHUC, KaIlmnuJIJIAPHBIC SIBJICHUA, ucnmapeHue, KOHACHcanusA, IJIaBJICHUEC, KpucTajljindauus
(oTBepAeBaHuE), KUTIEHUE, TeTIonepeaaya (TermaonpoBOIHOCTh, KOHBEKIIHS, U3ITyUYeHHE); FIEKTPU3ALHs Tel,
BSaHMO)IefICTBI/Ie 3apA0B, )IefICTBPISI OJICKTPUYECKOTO TOKa, KOPOTKOC 3aMBIKAHUC, BSaHMOJIeﬁCTBHe
MAarHuToB, I[GIZCTBPIG MAaramMTHOI'O IIOJIg Ha ITPOBOJAHUK C TOKOM, 3JICKTPOMArHuTHAsA I/IHIIyKL[I/I}I) 10 OITMCaHHIO
UX XapaKTEPHBIX CBOICTB U HA OCHOBE OINBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SABICHUE;



—pacrno3HaBaTh NPOSBICHUE M3yYCHHBIX (DU3MUYECKUX SBJICHHUMA B OKPYKAIOIIEM MHUpPE, B TOM YHUCIIE
dbu3nvecKkue SBICHUS B TPH POJE: IMOBEPXHOCTHOE HATSDKCHHE M KANWUIAPHBIC SIBJICHHUS BIPHUPOJIE,
KPUCTAIIBI B mpupoze, uznydenue ConHIA, 3aMep3aHue BOJAOEMOB, MOPCKUE OpHU3bI, 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHeTa; MJICKTPUYECKHUE SBIICHUS B aTMOC(eEpE, JEKTPUUECTBO KUBBIX OPTaHU3MOB; MATHUTHOE
noJsie 3emitd, Apei( MoIOCOB, POJIb MATHUTHOTO TOJIS JUTS KM3HHM Ha 3eMJle, MOJSIPHOE CHSHHE, TPU 3TOM
MEePEBONTH MPAKTUYCCKYIO 3a/1a4y B YUEOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH (PU3HYECKUX
SIBJICHUI;

—ONUCHIBATh M3yYCHHBIC CBOMCTBA TeN M (DM3MUECKUE SIBIICHUS, UCIIONIB3Yys (PU3NUCCKUE BEITHYNHBI

(Temmeparypa,
BHYTPEHHSISI DHEPrus, KOJIMYECTBO TEIUIOTHI, YZENIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIoTa
IUTaBJICHUS, yIelbHas TEIIoTa MapooOpa3oBaHMs, YAENbHAs TEIUIOTAa CrOpaHHs TOIUIMBA, KOAPPHUIHMEHT
MOJIE3HOTO JICHCTBUSA TEIIOBOM MalIMHBI, OTHOCUTENIbHAS BIAKHOCTh BO3/yXa, MICKTPUUYECKUHN 3apsll, Cuja
TOKa, DSJEKTPUYECKOE HAIpPSKEHUE, COMPOTUBIECHUE IPOBOJAHHUKA, YAEIBHOE CONPOTHUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTH JJIEKTPUUECKOTO TOKA); MPH OMUCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKUU CMBICI
UCIIOJIb3YEMBIX BEITUYWH, OOO3HAYEHUS U E€IUHUIBI (U3UYECKUX BEJIIMYWH, HAXOJIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BETUYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTHh TpapUKd H3YYEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

—XapaKTepru30BaTh CBOWCTBA Tel, GU3HUECKUE SIBICHUS U
MPOLIECChl, MCIOJIb3ysl OCHOBHBIEC IMOJIOKEHUS MOJEKYISIPHOKMHETUYECKON TEOpUU CTPOCHMS BEIIECTBA,
MPUHIUIT CYMEPIO3UIIUN ToJIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma s
ydyacTka 1enu, 3akoH Jkoyns—JIeHna, 3aKOH COXpaHEHHWsl SHEPrud; MpU STOM JaBaTh CIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;

—OOBSACHATHh (PU3UIECKHE TIPOIIECCHl U CBOMCTBA TEIl, B TOM YHCJIE M B KOHTEKCTE CUTYAIHil MPAKTHK
OPUEHTUPOBAHHOTO XapaKTEpa: BBISABIATH MPUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEeHUE u3 1—2



JIOTUYECKHX [IaroB C OMOpoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYESCKUX SIBIICHUH, PU3NUECKUX 3aKOHOB TN
3aKOHOMEPHOCTE;

—peniatk pacyéTHbIC 3aJauyu B 2—3 NEHCTBUS, UCIOJB3YS 3aKOHBI M (OPMYIIbI, CBSI3BIBAIOIIHEC
dusznyeckne BENIMYUHBI: HAa OCHOBE aHall3a YCJIOBUS 3aJauM 3alKChIBaTh KpPaTKOE YCJIOBHE,BBISBISATH
HEJOCTAaTOK JIAHHBIX JJISl PEHICHUS 3a/1a4M, BRIOMPATh 3aKOHBI U ()OPMYJIIbI, HEOOXOTUMBIC I €€ pelICHHS,
MIPOBOAMTH Pacu€Thl U CPABHUBATH MOTYYCHHOE 3HAUCHHE (PM3MUECKOM BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

—pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTH MPU MOMOIIU GU3HIECKUX METOOB; HCIIOIB3YSI
OMKCAaHUE WCCIEAOBAHUS, BBIIEIATH MPOBEPAEMOE MPEANOIOKEHHE, OLIEHUBATHh MPABWIBHOCTH IMOPSIKA
MIPOBEJICHUS HCCIEA0BaHNUS, AeTaTh BBIBOIBL;

—TIPOBOJUTh OMBITHI MO HAOMIOACHUIO (U3MUYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Tel
(KanmuJUISIpHBIC SIBJICHUS, 3aBUCMMOCTD JIaBJICHUS BO3/lyXa OT €ro 00bEma, TeMIepaTypbl; CKOPOCTH Ipoiiecca
OCTBIBAHUS/HATPEBAHUsSl MPU H3JIYYEHUU OT LBETa H3ITYYAIOIIEH/TIOTIOMA0NIe MOBEPXHOCTH; CKOPOCTh
WCTIapeHUsi BOJABI OT TEMIIEPATypbl JKHJIKOCTH M TUIOMIAAU €€ TOBEPXHOCTH; DOJEKTpU3AlMsi Tel U
B3aUMOJICHCTBUE DJIEKTPUUYECKHX 3apsAJIOB; B3aUMOJEWCTBUE TOCTOSHHBIX MAarHUTOB, BHU3yaJIH3alUs
MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOTO IOJIS HA MPOBOJIHUK C TOKOM, CBOWCTBA
3JIEKTPOMarHuTa, CBOMCTBA
JNEKTPOABHUTATENS] TOCTOSHHOTO TOKa): (OpMyIHpOBaTh MPOBEPAEMBbIE MPEANOIOKEHUSI, COOHpaTh
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BAHUS; OMTMCHIBAThH XO/T OTIBITa U (HOPMYITHUPOBATH BHIBOJIBI;

—BBINOJHATh MPSMbIE U3MEPEHUS TEMIIEPAaTypbl, OTHOCUTEIBHON BIAXKHOCTH BO3]lyXa, CUJIbI TOKA,
HaIpsOKEHUsSI C HMCIOJb30BAaHUEM AHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DU3WUYECKUX BEIMYMH, CPABHHUBATh
pe3yNIbTaThl U3MEPEHUH ¢ YUETOM 3a/1aHHOI a0COMOTHOM MOTPEITHOCTH;

—TPOBOJUTh HCCIEAOBAaHWE 3aBHCHUMOCTH OJHOW (U3MYecKoW BENMYMHBI OT JPYyrol ¢
WCITOJIb30BAaHUEM MPSAMBIX U3MEPEHHUM (3aBUCHUMOCTH COMPOTHUBJICHHS TIPOBOJHUKA OT €T0 JUTHHBI, TIIOIIATH
MOMNEPEUYHOI0 CEUEHHUS M YAEJIbHOIO CONMPOTHBJICHHUS BEIIECTBA MPOBOJHUKA; CUJIBI TOKA, MIYIIETO 4Yepes
NPOBOJAHMK, OT HAINpPSHKEHUS Ha TPOBOJHHUKE; HCCIIENOBAaHUE IIOCIEIOBATEILHOTO W MapajuIeIbHOTOo



COCJMHEHUI NMPOBOJAHMKOB): IJIAHUPOBATH HCCIENIOBaHHE, COOMPATh YCTAHOBKY M BBIIOJHITH W3MEPEHUS,
ciefys NpeAoXKEeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUIE TaOIUIl U
rpauKOB,/1eaTh BBIBOJBI 110 PE3yIbTaTaM HCCIEIOBAHNUS;

—IIPOBOJINTh KOCBEHHbBIC H3MEpEHUs (PU3MUeCKHX BeMUYMH (yIesbHAs TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBJIEHUE IPOBOJHUKA, paboTa W MOIIHOCTb 3JIEKTPUUYECKOIO0 TOKA): IUIAHUPOBATh H3MEpPEHUs,
coOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CJEIys NPEAIOKEHHONW WHCTPYKIMH, U BBIYUCIATH 3HAUCHUE
BEJIMYMHBI;

—Cc00Ir01aTh TMPaBUIIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;

—XapaKTepru30BaTh NPUHIMIIBI ACHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOMH
Ha WX ONMHUCAaHMA (B TOM 4YHCJE: CHCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIBTMETP, CYETUMK JIEKTPUUECKOM IHEpPIuy,

AIIEKTPOOCBETUTENbHBIE MPHOOPBI, HArpeBaTeNbHBIC 3JICKTPONPHOOPHI  (TPUMEPHI),  AINEKTPHUUECKUE
NPEIOXPAaHUTENH; SIEKTPOMArHUT, 3JIEKTPOABUraTeb MOCTOSHHOTO TOKA), UCHOJb3ys 3HAHHUS O CBOMCTBax
(buznyecKux SIBICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOWCTBA W HW3MEPUTENBHBIE NPUOOPHI 1O CXeMaM H
CXeMaTHMYHbIM pPHUCYHKaM (KHMJKOCTHBIM TEepMOMETp, TEpPMOC, IICUXPOMETP, THIPOMETP, JBUTaTeib
BHYTPEHHEIO CrOpaHMs, OJEKTPOCKOI, pEeOCTaT); COCTABIATh CXEMBl JJIGKTPHUECKUX Memeil ¢
MOCJIEIOBATENbHBIM M TapajjIeIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3iuyas YCJIOBHBIE 00O03HAUYEHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

—TIPUBOANTH PUMEPHI/HAXOUTh HHPOPMAIIUIO O IpUMEpax
NPaKTUYECKOTO HCIONB30BaHUA (U3UYECKUX 3HAHWUH B TIOBCEIHEBHOW JKM3HHM ISl  OOECTICUCHHS
0€30MacCHOCTH TpU OOpallleHuH ¢ NMpUOOpaMU M TEXHUYECKHMMH YCTPOMCTBaMH, COXPAaHEHHs 30POBbS U
COOJTIOIEHHSI HOPM HKOJIOTHYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpefe;

—OCYILECTBJIATh TOUCK HHGPOpPMALUU (PU3UYECKOTO COJEpKaHWs B ceTH VIHTepHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U IMYTEM CPaBHEHMsI JOMOJIHUTENbHBIX UCTOYHUKOB BBLIENATH MH(OPMAIHIO, KOTOpast
SIBIISICTCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;



—MHCIIOJIF30BATh TIPH BHITOJHEHUH YUEOHBIX 3aJaHN HayYHO-TIONYJISIPHYIO JTUTEPATYpy (HPU3NIECKOTO
COZIEPKaHMS,CIIPABOYHBIE  MaTepHajbl, PECypChl ceth VHTepHer;  BianeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHPOPMAIMM M3 OJHOM 3HAKOBOW CHCTEMBI B
ApYry1o;

—CO03/1aBaTh COOCTBEHHbIC NMUCHMEHHBIC M KPAaTKHE YCTHBIE COOOIIeHHS, 0000mas nHopManuo u3
HECKOJIBKUX HCTOYHHKOB (I)I/ISI/I‘ICCKOFO COACpIKaHudA, B TOM YHCJIC Hy6JII/I'-IHO NpCACTABJIATE PE3YJIbTAThI
INPOEKTHOH WJIM HCCIIEIOBATENLCKONW JESTENbHOCTH; TPH 3TOM TIPAaMOTHO HCIIOJIB30BAaTh W3YYCHHBIN
HOHSATUHHBIN anmapar Kypca QHU3HKH, COPOBOXKIATH BHICTYIICHUE MTPE3CHTALIUCH;

—IMpU BBINOJHEHUH Y4YeOHBIX IMPOCKTOB M HCCIENOBAHUI (PU3MYECKUX IPOIECCOB PACIPENCNATH
00s13aHHOCTH B rpymnmnc B COOTBETCTBUH C IMOCTABJICHHBIMU 3aJadaMu, CICAWTL 3a BBIIIOJIHCHHEM IlJIaHa
JEUCTBUH M KOPPEKTUPOBATH €r0, aJeKBATHO OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIHHOCTH TPYIIIHI;
BBICTPAaNBAThb KOMMYHHUKAaTUBHOC BSaHMOI[efICTBHG, IMMPOABJIAA TOTOBHOCTD paspCuiaTh KOH(i)J’II/IKTBI. 9 knacc

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTh Yy
oOyJaromuxcsi yMeHHi:

—MHCIOJb30BATh MOHATHSA: CUCTEMa OTCUéTa, MaTepuaibHas TOYKA, TPAEKTOPHUS, OTHOCHTEIBHOCTb
MEXAaHUYCCKOI'O ABUKCHUS,
nepopmanus  (ympyras, IUIacTHYecKas), TpPeHHE, LEHTPOCTPEMUTENIbHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3ky; LEHTP TSDKECTH; aOCONIOTHO TBEPAOE TeNO, IEHTP TKECTH TBEPAOTO Tela, PAaBHOBECHE;
MeXaHUYeCKue KOJIeOaHUs U BOJIHBI, 3BYK, MH(QPA3BYK M YJIbTPa3BYK; AJIEKTPOMArHUTHHIC BOJHBI, IKaja
OJICKTPOMAriuTHBIX BOJIH, CBCT, 6J'II/I30pyKOCTI) U JAJIBHO30PKOCTH, CIICKTPhI MCITYCKAHUA W IIOTTIOLICHUSA,
anb(da, OeTa ¥ raMMau3ITydeHUs], U30TOIBI, SA€pHAs YHEPTEeTHKA,;

—pa3nuyath  sABIEHUS  (PaBHOMEpPHOE H  HEPAaBHOMEPHOE  MPSMOJIMHEHHOE  JBIDKEHUE,
PaBHOYCKOPEHHOE TNPSMOJMHEWHOE MABM)KEHHE, CBOOOJHOE TMaJeHHe TeJ, PABHOMEpPHOE JBHXKEHHE IO
OKPYXXHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTHBHOE [BIDKCHHE, KoJieOaTeIbHOE MABIKEHHE (3aTyXaollue U
BBIHY)KJICHHbIE ~KOJeOaHUs), pPE30HAHC, BOJIHOBOE JIBIDKCHHE, OTpPaK€HHE 3BYyKa, NpPSIMOJIMHEIHOE
pacmpocTpaHeHHe, OTpaKEHHE M MPETOMIICHHE CBETa, MOJHOE BHYTPCHHEE OTPAKCHUE CBETA, PAas3JIOKEHHUE



O0emoro cBera B CHEKTP M CIOXKEHUE CHEKTPaJbHBIX IIBETOB, MHCIEPCHUS CBETa, €CTECTBEHHAs
pPaZOaKTUBHOCTb, BO3HHUKHOBEHHME JMHEHYATOTO CIHEKTpa M3IY4YEHHS) IO ONHUCAHUIO HUX XapaKTEePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SBICHUE;

—pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHUN B OKpYXKarolleM MUpE (B TOM 4YHCIe
¢du3nueckue SABICHHUS B MPUPOJIE: MPUIUBBI U OTJIMBEI, ABIKEHHE T1aHeT COTHEYHON CHCTEMBbI, PEaKTUBHOE
JBUKEHHUE >KMBBIX OPIaHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 05XO, I[BeTa TeJ, ONTHYECKUE SBJICHHS B NpPUpOJE, OMOIOrMYecKoe AeWCTBHE BHIUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUCHUN; €CTECTBEHHBIM PAaJMOAKTUBHBIA (DOH, KOCMUYECKHE
Jy4d, PaJAMOAKTUBHOE H3JIyYCHHE NPHUPOAHBIX MHUHEPAJIOB; JACHCTBUE pPAJAMOAKTUBHBIX M3IYyYEHUN Ha
OpraHM3M YeJIOBEKa), NIPU 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3aady B y4e€OHYIO, BBIIEIATh CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKN (PU3UUECKUX SBICHHIA;

—OTHCHIBATh M3YYCHHBIC CBOIMCTBA TeN M (PU3NYECKUE SBIICHUS, MCIONB3YsS (U3NIECKHE BETMUNHBI
(cpenHsist 1 MTHOBEHHAsi CKOPOCTh Tejla MPU HEPaBHOMEPHOM JBM)KEHUH, YCKOpEHHE, NepeMelleHue, MyTh,
yIJI0Basi CKOPOCTb, CUJla TPEHUS, CHJIa YIIPYTOCTH, CUJIa TSAKECTH, YCKOpPEHHE CBOOOIHOIO MaJieHus, BEC Tena,
UMIyIbC TeNla, HUMITYJIbC CHJIBI, MEXaHHW4YecKas padoTa W MOIIHOCTh, MOTEHIMANbHAsg HSHEPTUs Tena,
MOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, OTCHIIMAIBHAS SHEPTUSA CKATOW MPYKUHBI, KHHETUYECKas SHEPIus,
HOJIHAsE MEXaHW4ecKasl SHeprus, NepuoJl U 4actoTa KojeOaHHi, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, M0Ka3aTesb MPEIOMIICHHUS Cpeibl); IPU OMMCAHUN MPABUIBHO TPAKTOBATh (GU3NYECKUIT
CMBICJI HCIIOJIb3YEMBbIX B YMH, 0003HAUCHHsI M €AMHHUIBI (U3UYECKUX BEIMYHH, HAXOJUTH (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIUYMHY C APYTUMH BEJIMYMHAMHU, CTPOUTH TpadUKH H3y4EeHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

—XapaKTepru30BaTh CBOICTBA TeJ, PU3NYECKUE SIBICHUS U MPOLECCHl, UCTIOIb3Ys 3aKOH COXPAHEHUS
SHEPIWH, 3aKOH BCEMUPHOI'0 TATOTCHUS, IPUHLUII CYNIEPIIO3ULIUN CUJI, IIPUHLIAII OTHOCUTENBHOCTH [ anuies,
3aK0oHbI HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U IPETOMIIEHUS CBETA, 3aKOHBI
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COXpaHEHHs 3apsSA0BOTO M MAacCOBOTO YHCEN NpU SACPHBIX PEaKIMsIX; IPU ATOM J1aBaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

—O0OBACHATHh (PU3MYECKHE MPOIECChl W CBOWCTBA TEJl, B TOM YHWCIE€ M B KOHTEKCTE CHUTYalHi
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATh MPUUYMHHO-CIEACTBEHHBIE CBA3M, CTPOUTH OOBSICHEHUE
U3 2—3 JIOTMYECKUX MIaroB C OMOPOM HAa 2—3 HM3y4YCHHBIX CBOWCTBA (DPU3MYECKHX SBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemarh pacu€THbIE 3a7aun (ONMUPAIOLIMECS HAa CUCTEMY U3 2— 3 ypaBHEHHUI), UCHOJIb3Ysl 3aKOHBI U
(opMyIbl, cBsI3bIBatOLIME (PU3HMUECKUE BEIMUMHBL: HA OCHOBE aHaJIM3a YCIOBUS 3ajauyl 3a MUChIBAaTh KPAaTKOE
YCIIOBHE, BBISBIISITh HEJOCTAIOIINE WM W30BI TOYHBIE TaHHBIC, BBIOMPATh 3aKOHBI 1 OPMYIIBI, HEOOXOAUMBIE
JUI peLIeHMs, IPOBOIUTH PacuéTbl M OLEHMBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAa4YeHUs (HU3NYECKOMH
BEJINYMHEI;

—pacmo3HaBaTh MpooJIeMbl, KOTOPbIE MOKHO PEHIUTh MPU MOMOIIN (PU3NIECKUX METOJIOB; UCIIONb3YS
OTHCaHKE UCCIIEOBAHMSI, BBIICIATH POBEPsieMOe TPEANOJIOKEHUE, OLIEHUBATh MTPABUILHOCTD
HOpsiIKa TIPOBEACHUSI HCCIEOBAHMSA, JeaTh BBIBOIBI, MHTEPIPETUPOBATH PE3yJIbTAThl HAOMIOJACHUN U
OTIBITOB;

—IIPOBOJIUTH ONBITHI O HAOIIOAECHUIO (PU3NUECKUX SIBICHUH WK (PU3NYECKUX CBOIMCTB Tel (M3ydeHHe
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS SHEPTHH; 3aBHCUMOCThH IepHoja KoJeOaHUil MPYKHHHOTO
MasiTHUKa OT MAacchl Ipy3a U XKECTKOCTH NPYXHUHBI M HE3aBHUCUMOCTh OT aMIUTUTYAbI MajblX KojieOaHuil;
NPSIMOJIMHEHHOE pPACIpOCTpAaHEHHWE CBETa, pasjioKeHHe Oeloro cBeTa B CIEKTP; HW3yYCHHE CBOKCTB
n300pakeHHs B TUIOCKOM 3€pKajle U CBOMCTB M300pa)KeHHs IMpeaMeTa B COOMparomiel JuH3e; HaOlroieHue
CIUTOIITHBIX W JIMHEHYATBHIX CIIEKTPOB M3IYUEHUS): CAaMOCTOSATEIEHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyAOBaHUS; OMKMCHIBATh X0 OMbITA U €r0 Pe3yJIbTaThl, (JOPMYIUPOBATH BBIBOIbI;

—IIPOBOJIUTh NpPU HEOOXOJUMOCTH CEpPHIO MNPAMBIX H3MEPEHUH, Ompenenss CpeAHee 3HaYeHHe
u3MepsieMol BeNMMYMHBI ((OKYCHOE PACcCTOSHHE COOMparoniel JUH3bI); 00OCHOBBIBATH BBHIOOp crocoba
U3MEPEHUS/U3MEPUTEIILHOTO TPUOopa;



—HpOBOI[I/ITb HCCICOIOBAHUC 3aBHCHMOCTeﬁ (I)I/I3I/I‘-IGCKI/IXBGJII/I‘-II/IH C UCITIOJIB30BaAHUECM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JBHUKEHUHU 0€3
HavyaJIbHOM CKOPOCTH; IEPHO/Ia KOJICOAHUI MAaTeMaTUYECKOTO MasiTHUKA OT JUIMHBI HUTH;
3aBUCHMOCTH yIJIa OTPaKCHHS CBETA OT YTIJIa MaeHuUs
\ yrJila MPeJOMIICHHsI OT yTJja MajeHus): INIAaHUPOBATh UCCIEAOBAHUE, CAMOCTOSTEIIBHO COOMPATh YCTAHOBKY,
(UKCUpPOBaTh pe3yabTaThl MOJTYYEHHOW 3aBHCUMOCTH (DM3MYECKMX BEIMYUH B BUJE TAaONUI U TpadHUKOB,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICI0OBAHMS;

—TIPOBOJIUTH KOCBEHHBIC N3MEPEHUS (PH3MUECKUX BEITMUUH (CPEIHSS CKOPOCTh M YCKOPEHHUE TeJa MpH
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOpEHHE CBOOOJHOTO TMaJleHusi, >KECTKOCTh MPYXKUHBL, KOIPPUIUEHT
TpeHI/ISI CKOJIBXXCHUA, MEXaHNYCCKaA pa60Ta U MOIIIHOCTB, 4aCcTOTa 1 HepI/IOII KOJIC621HI/II\/JI MATEMATHUYCCKOTO N
OPYKHHHOTO MAasSTHUKOB, ONTHYECKas cuila COOMparomied JIMH3BI, PaJHlOaKTHBHBIA (OH): IUIAHUPOBATH
U3MEpEeHUs; coOUpaTh SKCIEPHUMEHTAIbHYIO YCTAHOBKY M BBIINOJIHITH MU3MEPEHHUs, CIEAYS IMPENIOKEHHOU
WHCTPYKIMHU; BBIYUCIATh 3HAUEHHE BEJIMYMHBI M AHAIU3UPOBATH IOJIYYEHHBIE pE3yJbTaThl C Y4ETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

—Cco0Ir01aTh TIPaBHIIa TEXHUKH O€30MacCHOCTH MPH paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

—pas3nuyaTh OCHOBHBIE TMPU3HAKM W3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPIOE TENO, TOUCYHBIM MCTOYHMK CBETA, JIyd, TOHKas JIMH3A, IJIAHETapHas MOJENh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

—XapaKTepU30BaTh MPUHIUIIBI AEUCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOM
Ha UX OonHucaHus (B TOM YHCIE COUAOMETP, NaTUYUKH MOJIOKEHUS, PACCTOSIHUSI U YCKOPEHUS, PaKeTa, 3XO0JIOT,
OYKH, TEpHUCKOom, (oToammapar, ONTUYECKUE CBETOBOJIbI, CIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa),
UCTIOJNB3YS 3HAHUS O CBOMCTBaX (PU3MUECKHX SBJICHUM U HEOOXOAUMbIE (U3NUYECKUE 3aKOHOMEPHOCTH;

—MHUCITIOJIB30BAaTh CXEMbI U CXCMATUYHBIC pI/ICYHKI/I I/I3Y‘IGHHBIX



TEXHUYECKUX YCTPONCTB, H3MEPUTEIbHBIX IPUOOPOB U TEXHOJOTHUYECKUX MPOLIECCOB MPHU PELICHUH Y4eOHO-
IPAaKTUYECKUX 33/1a4; ONTHYECKUE CXEMbl AJIs IOCTPOCHUS N300pakeHHH B IJIOCKOM 3epKajie U coOuparoeit
JUH3E;



— IPUBOUTH MPUMEPBI/HAXOAUTH HH(POPMAITUIO O TIpUMeEpax
NPAaKTUYECKOTO HCIONB30BaHUA (U3UYECKUX 3HAHUH B TIOBCEAHEBHOM IKM3HH Il OOecredeHus
0€30I1aCHOCTH IpU OOpalleHu ¢ NpuOopaMu U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 370pPOBbs U
cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEIEHUS B OKPY>KAIOILEH Cpele;

— OCYUIECTBJISITh MOUCK MHPOPMALUU (PU3UYECKOTO COJIEpKaHUs B ceTH VIHTEepHET, CaMOCTOSTENbHO
(dopMynHpysl MOMCKOBBIN 3aMpoc, HAXOAUTh MYTH ONMpPEEICHHs TOCTOBEPHOCTH MOTYYEHHOW MH(OpMAINH
Ha OCHOBE MMEIOIIUXCS 3HAHUM U IOTIOJIHUTEIbHBIX HCTOYHUKOB;

— MHCIIOJIb30BaThb IPU  BBINOJIHEHUH Y4YEOHBIX 3aJaHUM HAy4YHO-NIONYJISIPHYIO JINTEpaTypy
(du3NYECKOro cofiepKaHus, CIIpaBOUHbIE MaTepUalibl, pecypchbl cetu HTepHeT; BiIaieTh
npuéMaMM KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpazoBaHMsi MHPOPMALMU M3 OJHOW 3HAKOBOM CHUCTEMBI B
APYTYIO;

— co3/aBaThb COOCTBEHHbIC IHCBMEHHbIE W YCTHBIE COOOILEHHMS Ha OCHOBE HHpOpMaLUU U3
HECKOJIbKUX MCTOYHHUKOB (PM3UYECKOTO COAEpKaHUs, MyOIMYHO NPEACTAaBISITh PE3ylbTaThl MPOEKTHON WIIH
MCCIIEIOBATENBCKON AEATEIbHOCTH; NP 3TOM I'PaMOTHO HCIOJb30BaTh M3YYEHHBIN MOHATUNHBINA ammapar
U3yd4aeMoro pasziena (pU3MKM U CONPOBOXKIATh BBICTYIUIEHME Ipe3eHTaluell ¢ yu4é€ToM ocoOeHHOocTel
ayJIMTOPUU CBEPCTHUKOB.



Temarndeckoe MiIaHUpOBaHUE

7 xnacc
No Tema Kon-Bo B toM ugucne O6opynoBanue
qac MIPAKTUIECKHE KOHTPOJIbHBIE
paboThl paboThl
1 ®dusnka u e€ posb B 6
MO3HAHUH OKPY>KAIOIIETO
Mupa
2 [lepBoHayanbHbIE CBEICHUS O 5
CTPOCHUH BEIIECTBA
3 JIBr>KeHre U B3aUMO/ICHCTBUE 21
TeN
4 JlaBrieHure TBEPIBIX TEll, 21
JKUJIKOCTEN U Ta30B
B PaboTa 1 MOLTHOCTB. DHEprus 12
6 TenyoBble sIBICHUS 28
7 DneKTpUYecKue U MarHUTHBIE 37
SIBIICHUS




Temarndeckoe miIaHupOBaHUE

8 Kiacc
No Tema Koin-Bo B toMm uncne O6opynoBanue
qac MPAKTUIECKHE KOHTPOJIbHBIE
paboThI paboThI
20
6

~N OO WIN -




Temarndeckoe MiIaHUpOBaHUE

9 kiacc
No Tema Koin-Bo B toMm uncne O6opynoBanue
qac MPAKTUIECKHE KOHTPOJIbHBIE
paboThI paboThI
20
6

~N OO WIN -




		2024-10-03T11:05:21+0400
	00bddd3287163fbf9e
	Козлова Лариса Александровна




