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[NOACHHUTEJIBHAS 3AIINCKA

AgjanTupoBannas paOouasd nporpaMma Mo (U3MKE COCTaBlIeHAa HAa OCHOBE
MoNOKEHWH M TpeboBaHHMH K pe3ynbTaTaM OCBOEHHMS Ha 0a30BOM YypOBHE
OCHOBHOH o0OpasoBaTenbHOH nporpaMmel, npeiactaBiaeHHelx B OI'OC 00O, a
Takxke ¢ y4€roM deaepanbHOH pabouel mporpammel BocnuTanus u Konuenuuu
npenogaBaHus yueOHoro npeamera «Ou3HKa».

Cogepsanue mnporpaMMmsl Mo (H3MKe HampaBieHO Ha ¢opMHpOBaHHE
€CTECTBEHHO-HAYYHOH TIpaMOTHOCTH OOYYarOLMXCA M OpraHH3alni0 H3yYeHHA
$H3UKH Ha JeATelIbHOCTHOH OcCHOBe. B mporpamme mno (u3MKE YUHTBHIBAKOTCA
BO3MOKHOCTH yueOHOro mpeamera B peanuzauuu TpeboBanuii GI'OC OO0
MJIaHUPYEMBIM JTHYHOCTHBIM H METAaNpeIMETHBIM pPe3yabTaTaM 00y4EeHHs, a TaKkKe
MEKIPEAMETHBIE CBSA3H E€CTECTBEHHO-HAYUHBIX Y4YeOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT0 00111er0 00pa3oBaHus.

CosepiiencTBoBaHNue coAepskanHus 00pa3oBaTenbHBIX MPOrpaMM OCHOBHOIO
oOwero odpasoBanusa A1 JeTei ¢ 3aJepKKOH NCHXHYECKOro pa3sBHTHA CBA3AHO C
HEOOXOOUMOCTBIO aJanTallHH Y4eOHBIX MpOrpaMM TMpH COXPaHEHMH OOIIero
LIEH30BOr0 00BbEMA cofep:kanus o0ydenus. B orcyrcTBuM (peaepanbHbIX y4eOHBIX
nporpamMm Ans AeTel ¢ 3aJepsKKOil MCHXHYECKOTo pa3BHTHSA B OCHOBHOM ILUKOIE,
Oblna paspabdoTana azanTHpoBaHHas yuedHas nporpamma g 7,89 knacca Ha

OCHOBE HMEHOUINXCA HOPMATHBHBIX JOKYMEHTOB M PEKOMEHIALMH NCHXO0I0ro-
nejarorudeckoro oociaegosanus odydarowmuxcsa 7,8,9 knacca.

XapakTepucTHKa NMO3HaBaTeIbHOM aesTensHocTH y aetei ¢ 3[1P.

OcodennocTH mnaMATH, MNpH 3aJepAKe INCHXHYECKOr0 pa3sBHTHA
Cneunduyeckue ocodeHHocTu namaTH Jeteii ¢ 311P:
1) cHmxeHue oObeMa MaMATH M CKOPOCTH 3alOMHMHAHHSA; 2) HENPOH3BOILHOE
3aMoOMHHAHHE MeHee TMPOAYKTHMBHO, HeM B HoOpMe; 3) MeXaHu3M MNaMaTH
XapaKTepu3yeTcsa CHHKEHHEM MPOIVKTHBHOCTH MEPBBIX MOMBITOK 3alOMHHAHHA,
HO BpeMs, HeoOXOOuMOe 178 MOJHOTO 3ayuuBaHHUA, OIM3KO K Hopme; 4)
npeodiananyue HarlIsIHOH MaMATH HaJ CIOBECHOH; 5) CHHKEHHE NMPOH3BOJIBHOM
naMmsaTH; 6) HapylleHHe MeXaHHYeCKOH maMATH.

OcoleHHOCTH BHHMAHHSl, NPH 33Jep:KKe MNCHXHYECKOr0 pa3sBHTHA.
IIpyyunHBI HAPYIIEHHOT0 BHHMAHHS:
1)  oka3sbIBarOT CBOE BIMSHHE HMEWLIHECH Y peOEHKa aCTEHHUECKHE ABIICHHS;
2)  HecOpMHPOBAHHOCTHL MEXAaHH3Ma NMPOM3BOILHOCTH Y AETEH;
3)  HecOpMHMpPOBAHHOCTH MOTHBAalUMH, PEOEHOK MPOABIAET  XOPOLUYIO
KOHLIEHTpalHi0 BHUMaHHS, KOTJa WHTEPECHO, a rae TpeOyeTcs MposSBHUTHL APYroi
VpOBEHbL MOTHBAallMM HapylIEHHE HHTepeca. Oco0eHHOCTH BHUMAaHHA,
XapakTepHble 171 JaHHOTO HapYLIeHHS:



1. Huzkag KOHLIEHTpaL U BHHMAaHHS, HecrnocoOHOCTE pedenka
COCPEIOTOYMTHCS Ha 3aJaHHH, HA Kakoii-mubo [esTensHOCTH, ObICTpas
OTBIEKAEMOCTh, HCTOLIAEMOCThL M YTOMISEMOCTb.

2. Huskuii ypoBeHb ycTOMYMBOCTH BHMMaHuf. JleTH He MOIryT IJIHTENBLHO
3aHMMaTbcA OOHOH U TOH e AeATeNbHOCTRIO.
3. V3kuit o0vem BHMMaHHA. bormee cHabHO HapylleHO NPOU3BOIBHOE

BHHMaHHe. B koppexunonHoii pabore ¢ 3TUMH 1eTbMH HeoOXOAMMO NMpHIaBaTh
OomblIOE 3HAYEHHE PAa3BHTHIO NPOH3BOILHOIO BHUMAaHHS.

OcofenHoCTH BOCHPHATHA, NPH 3aJep:KKe MNCHXHYECKOr0 pA3BHTHSA.
[Ipuunnbl HapyIeHHOro BocnpusTHa y deteii ¢ 3I1P:
1. [Tpu 3IIP napymena uHTerpaTupHas Ae4TEIbLHOCTL KOpPBI FOJIOBHOIO MO3ra,
OONBIIMX MOIyLIAapUH M, Kak CIEICTBHE, HapylleHa KOOpAMHHPOBaHHAas padoTa
pa3sTUYHBIX aHATH3AaTOPHBIX CHCTEM: CIyXa, 3peHHs, ABHIaTelbHOH CHCTEMBI, UTO
BEIET K HapYLIEHHIO CHCTEMHBIX MEXaHH3MOB BOCTIPHUATHA.

2. Henocrtatku Buumanus y gerei ¢ 3I1P.
3. Henopassutue OpHEHTHPOBOYHO-
HCCIIEN0BATENLCKOH  JESTENBHOCTH B [IEPBLIE T'ObI

AKW3HU M, KaK ClIeICcTBHe, peOeHOK HEIOoMoaydaeT MOTHOLEHHOIO
MPaKTHYECKOr0 OMbITa, HEOOXOIHMMOIO A7 Pa3BUTHS ero BOCMIPUATHA.
OcoleHHOCTH BOCIPHATHS:

- HeJOCTaTOuYHas MOJHOTA M TOUHOCTE BOCMPHATHS CBfA3aHA C HapyIIEHHEM
BHMMAaHHUA, MEXaHH3MOB [IPOH3BOILHOCTH;

- HeJA0CTaTouHas IeleHanpaBieHHOCTh H OpraHH30BaHHOCTL BHHUMaHHS; -
3aMENJIEHHOCTEL BOCHPHUATHS M NepepadoTku HHGOpMauuH 1714 MOIHOLEHHOIO
BocnpusaTus. Pedenky c 3IIP tpebOyercsa Oonblie BpemMeHHM, ueM HOPMaTbHOMY
pedeHKy;

- HU3KHH YpOBEHbL aHaNIUTH4YecKoro BocnpuaTHA. PebeHox He o0avMEIBaeT
HHOOpPMALIHIO, KOTOPYHO BOCIIPHHHUMAET («BHUKY, HO HE IYMAO»);

- CHHKEHHE aKTHUBHOCTH BocnpuatHfa. B npouecce BocnpusaTtus HapyiieHa
tyHKIHA MoucKa, peOeHOK He MBITAeTCsd BCMOTPEThCS, MaTepHas BOCIIPHHHMAETCS
MOBEPXHOCTHO;

- HauOonee rpydo0 HapylieHbl Oonee clnoxHbIE (OPMBI  BOCHPHUSTHS,
TpedyIollie yJacTHsl HeCKOJIbKHX aHaIM3aTOPOB M MMEHOLIMX CIIOKHBIH XapakTep
3pUTENEHOE BOCIPHUATHE, 3PUTENLHO-MOTOPHAA KOOPIHHALIUA.

OcoleHHOCTH MBILLIEHHS, NPH 3aJepPKKe NCHXHYeCKOro pa3BHTHS.

Ha pazsuTHe MbllTeHHS OKa3bIBAIOT BIHAHHE BCE MCHUXHMUYECKHE MPOLIECCHI:
ypOBEHL Pa3BUTHs BHUMAaHHA; YPOBEHL PAa3BUTHA BOCIPHATHSA M NpeIcTaBlIeHHH
00 OKpykarllemM MHpe (4eM Oorade OMbIT, TeM 0OJIee CIIOAKHBIE BBIBOALI MOKET
nenats peOeHOK); ypoOBeHb pa3BHUTHA pedH; YPOBEHb CHOPMHPOBAHHOCTH
MEXaHM3MOB MPOU3BOILHOCTH (perynaTopHeIX MexanusmoB). Y geteir ¢ 3[IP
CcTpajaeT CBA3HAsA peub, HapylIeHa CIOCOOHOCTE MIIaHHPOBATE CBOIO AESTENLHOCTE
C MOMOIIBID peuH; HapylleHa BHYTPEHH:AS peub aKTHBHOE CPeICTBO JIOTHYECKOro
MbilT1eHHs pedenka. OO1IMe HETOCTAaTKH MBICIUTENLHON OEATENLHOCTH JeTel C
3I1P:



l. HecdopmupoBannocts MO3HABATEIbLHOM, TOMCKOBOH MOTHBaLHUH
(cBOoe0oOpa3HOe OTHOLIEHME K /H0BIM MHTENIEKTyalbHBIM 3agaudam). J[letu
cTpemaTcs  u30exaTh  IHOOBIX  HHTENIEKTyanbHBIX  yeunud. [ng  HuHX
HEMpHUBIEKaTEIeH MOMEHT NPe0I0eHHs TPYIHOCTEH (0TKa3 BBRIMOIHATE TPYAHVIO
3aJaudy, NogMeHa MHTENIeKTyalbHOM 3a1auu Oonee OIM3KOM, UTPOBOM 3agadeil.).
Takoii pebeHOK BBIMONHAET 3aJadyy HE MOTHOCTBID, a €€ Oolee MPOCTYH YacTb.
JleTu He 3aMHTepecOBaHbl B pe3yiIbTaTe BbIMOJIHEHHS 3aJaHHus. JTa 0COOEHHOCTh
MBILITIEHHS MPOSBAASTCA B LIKOIE, KOrda AeTH O4YeHb OBICTPO TEpAIOT HHTEpec K
HOBBIM MpeIMeTaM.

2. OTcyTcTBHE BBIpaKEHHOTO OpPHEHTHPOBOUHOIO 3Tama MpH  pelleHHH
MbicTuTenbHEIX 3aga4. [etu ¢ 3I[1P naumnawTt geiictBoBath cpasy, ¢ xoay. Ilpu
MpeIbsIBAeHHH HHCTPYKLHH K 33aJaHHI0 MHOTHE JeTH He MOHHMAIOT 3aJaHus, HO
CTpeMATCcS MOOBICTpee MOIYYMTEL 3KCHEpHMEHTalbHBIH MaTepuan M HaudaTh
neiictBoBath. Cneagyer 3ameruTh, uto aetH ¢ 3[IP B 0Oonbmeid wmepe
3aMHTepecoBaHbl B TOM, 4TOOLI MOOBICTpee 3aKOHUHTL padoTy, a He KaueCcTBOM
BbIMONIHEHHA 3a1anus. PeGeHok He yMeeT aHAIM3UpOBaTh YCIOBUA, He MOHHMAaET
3HAYUMOCTH OPHEHTHPOBOYHOIO 3Tama, YTO MPHBOIHT K TOSBISHHIO MHO/KECTBA
owndok. Koraa pedenok HauHHaeT 00y4yaTsCs, OUeHb BaXKHO CO3JaTh YCIOBHS A4
TOro, 4ToObI OH NMEepBOHAYAIbLHO AyMasl, aHaIH3HPOBall 3aJaHHe.

3. Huskas MmplciuTensHas akTUBHOCTE, «0€3IYMHBIH» CTHIL padOThl (JeTH, U3
3a MOCHELIHOCTH, HEOpraHW30BAHHOCTHU JEHCTBYKOT Hayral, HE Y4YWUThIBad B
MOTHOM o©0OBEMe 3aJaHHOTO YCJIOBHS; OTCYTCTBYET HampaBlIeHHbIH TTOUCK
pelleHHs, MpeoJoieHus TpyaHocTeil). JleTw pelarT 3a1ady Ha MHTYHTHBHOM
ypOBHe, TO ecTh pedeHOK Bpoae Obl MPaBHIBHO JaeT OTBET, HO OOBACHHTL €ro He
MOKET.

4. CTepeoTHNHOCTL MBILIJEHHSA, €ro wadnoHHOcTh. HarnsaHo-odpasHoe
meinenne. Jdetu ¢ 3P saTpyansiorcs aelcTBoBaTh 1O HarlIgIHOMY 00pasly H3
3a HapylleHuii ornepauui aHanusa, HapyIlIeHHe LIETOCTHOCTH,

lIleJIeHanpaBIeHHOCTH, aKTHMBHOCTH BOCTPHUATHA BCE 3TO BeAeT K TOMY, HYTO
pebeHOK 3aTpyaHsAeTCs MpOoaHAIW3MpOBaTh O00pazell, BbIAEIUTHL TJIABHBIE YaCTH,
YCTAHOBUTH B3aUMOCBSA3b MEXKIY YACTSAMH U BOCTIPOM3BECTH JAHHVIO CTPYKTYPY B
npouecce coOCTBEHHOH AeaTensHOoCTH. Jlornueckoe MullIIeHHE.

V mereii ¢ 3amepKKOi MCUXWYECKOTO PAa3BHTHS HMEIOTCS HapYIIEHHs BaKHEHIIHX
MBICTMTENBHEIX OMNEpalri, KOTOpBIE CIVKAaT COCTABIAKIINMH JIOTHYECKOIO
MBILLTEHUS:
- aHanMu3 (yBIeKarTCS MeNKHMH IeTalsMH, He MOKET BLIASIHTL T7aBHOE,
BBIIENAIOT HE3HAUNTENbHBIE IPH3HAKH);
- cpaBHEHHE (cpaBHUBAIOT MpeaMeThbI no HECOMOCTaBHMBIM,
HECYIIECTBEHHBIM NPH3HAKaM);
- knaccudukauus  (pedeHOK  OCYIIECTBISET  KIacCHPHKAUMK  9acTo
MpaBUIbLHO, HO HE MOXKET OCO3HATh €€ NPUHLHM, HE MOXKET 00BACHHTD TO, OYEMY
OH TaK MOCTYITHII).

BbIBO/I.



Henoctatounas copMHpOBaHHOCTL MO3HABATENLHBIX [IPOLIECCOB 3a4acTYIO
AIBTIAETCA T7aBHOH MpHYMHOH TpyaHOCTEeH, BosHMKawmowux y gered ¢ 3IIP mpwu
0o0Oy4eHHH B IIKOIE. 3adep/KKa MCHXMYECKOro pasBUTHA NpPOABIAETCA B
3aMelneHHoM TeMIle CO3peBaHHs >3MOLHOHAIbHO-BOIEBOH cdepbl, Tak U B
MHTEIIEKTYalbHOH HEeJ0CTaTOYHOCTH. 3HAYUTENLHOE OTCTaBaHHe M cBoeoOpasue
oOHapyXHBaeTcs B MBICIWTENbHOM JeATensHOCTH. Y Becex gered ¢ 3[IP
HaOII0JaroTCd HEJOCTaTKM NaMATH, BHHUMAaHHA, BOOOpaKEHHMA H MBILLIEHHA.
OTcTaBaHHe B MBICIHTENBLHOH IeATENBHOCTH M OCODEHHOCTH MaMATH HauOonee
PKO  MpOSBIAKOTCA B MPOLECCE pellleHHs 3adad, CBA3AHHBIX TaKMMH
KOMIMOHEHTaMH MBICIHTEIbHOH AEATEILHOCTH, KaK aHaau3, CHHTE3, 0000LIeHNe H
abcTparupoBanue. YUMTBIBasg BCE BBILLIE CKa3aHHOE, 3THM J€TAM Heo0X0IuM
0COOBIH MOAXO.

TpedoBannsa Kk 00y4eHHI0, YYUTBIBaKOLIHe ocobenHocTH aetel ¢ 3I1P:

1. CobOnronenue  onpeneneHHBIX — THTHEHHYECKHMX — TpeDOBaHMH — NpH
OpraHH3aluH 3aHATHIH, TO €CTh 3aHATHA NPOBOIATCA B XOpOLIO NMPOBETPHBAEMOM
MOMeEIleHHH, 00palllaeTcs BHHMaHHE Ha VPOBEHBL OCBELIEHHOCTH M pa3MelleHHe
JeTell Ha 3aHATHAX.

2. TwarensHsli noxdop HarmgoHOrO MaTepHana s 3aHATHH M ero
paszMelleHHe TakuM 00pa3oM, YTOOBI JMIIHHH MaTepuan He OTBJIEKal BHUMaHHE
pebeHKa.

3. KonTpons 3a opranusauuel IedTeIbHOCTH JEeTeH Ha 3aHATHAX! BaXKHO
MPOAYMBIBATE BO3MOMHOCTH CMEHbl HAa 3aHATUSX OJHOTO BHIA AEATETbLHOCTH
ApYTUM, BKIIIOUATh B M71aH 3aHATHH QU3KYIbTMHHYTKH.

4. [lenaror monxeH cieauTh 3a peakUuel, 3a NOBEJEHHUEM KaKI0ro pedeHKa
PUMEHATL HHIUBHAYAILHBIH MTOIXO.

H3yuenne ¢M3MKH B OCHOBHOIH WIKOJe HANpaBJeHO HAa J0CTHXKeHHe
CJAeIVIOIIHX LeTe:

- pa3BUTHE WHTEPECOB M CMOCOOHOCTEH ydalllMXcd Ha OCHOBE Mepenayud HM
3HaHHI 1 ONbITA NO3HABATEIBHOM M TBOPYECKOH AeATeNbHOCTH;

- MOHUMaHHE YYalIHMHCA CMBICTIa OCHOBHBIX HAYYHBIX MOHATHH W 3aKOHOB
(U3MKH, B3aHMOCBA3N MEKIY HUMH;

- (hopMHpOBaHHE Yy y4alHXCsA NMpeacTaBIeHHH O PU3HYECKOH KapTHHE MHpa.
JlocTH:KEHHE 3THX LIeneil o0ecneynBaeTCs peleHHeM CIeIyIoIHX 3a1a4:

- 3HAKOMCTBO Y4alllUXCA C METOAOM HAay4yHOro [MO3HAHHA M MET0JaMH
Hccie0BaHus 00BEKTOB H SIBIEHHI NPUPOILL;

- NpHoOpeTeHne  y4allMMHCS 3HAHHH O MEXaHHMYeCKHX, TEJIOBbIX,
3MeKTPOMarHUTHBIX M KBAHTOBBIX  ABJIEHHH, (HU3MYECKMX  BeIMYHHAX,
XapakTepU3YIOUIHX 3TH ABIEHHS;

- dopMHUpoBaHHE y ydalluxcsd yMmeHHii HaOmroJaTh MPUPOAHBIE ABIEHHS H
BBIMOJHATE OMBITHI, Ta00paTOpHbIE PA0OTEI U 3KCMEPHUMEHTATbHBIE HCCIIEI0BaHHS
C HCMONb30BAHHEM H3MEPHTENLHBIX MPUOOPOB, MIHPOKO NPHUMEHSEMBIX B
MPaKTHYECKOH JKH3HH;



- OBIAJEHHE yHallMMHCS TakuMH OOIIEHAaYYHBIMH  [OHSATHSMH, Kak
NpUPOJHOE  fABJIEHHE, OSMIHPHYECKH  YCTAHOBIEHHBIH  QakT, mnpobiema,
TEOpPEeTHYECKHI BBIBOJ, Pe3y1bTaT 3KCIEPHMEHTaIbHOH NPOBEPKH;

- NOHHMAHHE YYaLIMMHCS OTIMYHH Hay4dHBIX JAaHHBIX OT HENPOBEPEHHOMH
uHpOpMalMM, LEHHOCTH HayKH YIOBJIETBOPEHHS OBITOBBIX, MPOM3BOAHBIX H
KVIbTYPHBIX MOTpebHOCTEH YenoBexa.

[Iporpamma no (U3uKe ycTaHaBIMBAET pacnpeaelneHue yueOHOro MaTepuana
no rogam oOyueHud (Mo Kjiaccam), NpeanaraeT NPUMEPHYIO MOCIeI0BaTEIbHOCTh
M3Y4eHHs TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHA NMPEIMETHOTO COIepkKaHHA H
yuéTe BO3PACTHRIX OCOOEHHOCTEH 00YUaIOIIHXCA.

[IporpamMma mo ¢u3uke paspadoTaHa ¢ LEAbI0 OKa3aHHA METOIMYECKOM
MOMOILH YUYHTENIO B CO3JaHHH padouell mporpaMMEI [0 yueOHOMY NpeaMeTy.

Ousuka sBAAETCA CHCTeMOOOpasymOLIMM  I18  €CTECTBEHHO-HAYUYHBIX
yueOHBIX MPEeIMETOB, MOCKOIbKY (PU3HUYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB
U SBIEHHUH, H3y4aeMbIX XHUMHeH, OHoIorueil, acTpoHoMHeH H (HUINUECKON
reorpadueif, BHOCHT BKJaJ B €CTECTBEHHO-HAay4yHYI0 KapTHHY  MHpa,
MPeNOCTaBIsAeT HaWOONEE SACHBIE OOpasUbl NPHMEHEHHS HAy4yHOro METOJa
MO3HAHMS, TO ECTh Crocoda Noay4YeHHsl JOCTOBEPHLIX 3HAHHI 0 MUpE.

OnHa w3 raaBHBIX 3adad (U3MYECKOro o0pa3oBaHUsS B CTPYKTYpe OOLLIEro
oOpa3oBaHusA COCTOMT B ()OpPMHUPOBaHHH €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
HHTEpeca K HayKe Yy 00yJaroIIHXCA.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE TMpeanonaraeT OBJIadeHHE
CIEOVIOLIMMH KOMMETEHTHOCTAMHU, XapakTepH3YIOIIUMH €CTECTBEHHO-HAyYHYHO
rpaMOTHOCTE:

* Hay4HO OOBACHATL ABIEHHS;

* OLIEHMBaTh U MOHMMAaTh 0COOEHHOCTH HAYYHOI 0 UCCNEI0BaHNUS;

e UHTEPNPETHPOBAaTL  JaHHBIE W HCMOAL30BaThb  Hay4HBIE
JI0Ka3aTenbCcTBa A7 NOTy4eHHs BEIBOIOB.

llenn wu3yuenuss @GU3MKH HA YpPOBHE OCHOBHOTO O0O0uUIEro o0pa3oBaHud
onpeaenensl B Konuenuumu npenogaBanus yueOHoro mnpeameta «®Duszuxa» B
oOpasoparensHblx opraHuszauusax Poccuiickoit  denepauun, peaarusyoIIHX
OCHOBHBIE  00LIE00pa30BaTENbHBIE MPOrpaMMbl, YTBEPKIAEHHOH pPELLIEHHEM
Konnernn Munnctepctsa npocsewienus Poccuiickoit @eaepaunn (mpoTtoxkon ot 3
aexaopsa 2019 r. Ne [IK-4Bn).

Heau uzyuenusn pu3uku:

* MpHOOpETEHHE MHTEpeca M CTPEeMIEHHMA O0O0ydYalIIUXCAd K HaydHOMY
M3YUEHHIO MNPHUPOIBI, PAa3sBUTHE HX HHTENNEKTYyalbHBIX H TBOPYECKHX
crnocoOHOCTEIH;

* pa3BHUTHE MpeACTaBIEHHH O HAYYHOM METOAE MO3HaHUA U (PopMHpOBaHHE
MCCNIE0BATENLCKOTO OTHOLIEHHS K OKPY/KAIOUIHUM SBIEHUAM;



¢opmupoBaHne Hay4YHOrO0 MHMPOBO33PEHHS KaK pe3yabTaTta H3y4UeHHd
OCHOB CTPOEHHS MaTePUH U (yHIAaMeHTaIbHbIX 3aKOHOB (H3HUKH;
¢opMHpOBaHHE NpEICTABIEHHH O pPOnH (QHU3MKH O78 PasBHUTHA APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pasBUTHE  MpeacTaBIeHMH 0  BO3MOXKHBIX  cdepax  Oyayuei
npodeccHoHaNbHOH NeATeNnbHOCTH, CBA3AHHOH ¢ (DU3UKOMH, MOArOTOBKA K
JanbHeleMy 00y4eHHIO B 3TOM HanpaBIeHHH.

,[[GCTH}KEHHE: ITUX Leei nporpaMMel 110 dr')PI3I-1I{E.‘ Hd YpPOBHE OCHOBHOTO
obiero GEIPEIBDBEIHHH oDecreunBaeTCs PELICHHEM CIICOVIOLIHX 3a0a4.

NpUOOpeTeHHe 3HAHMM O JUCKPETHOM CTPOEHHMM BELIECTBA, O
MEXaHHYECKHX, TEMIOBBIX, 3NEKTPUYECKHX, MArHMTHBIX M KBAaHTOBBIX
ABIEHHSX;

NpHOOpPETEHHE YMEHHMH ONHCBLIBATH M OOBACHATH (PHU3HUYECKHE SABIEHHA C
MCIOIb30BAHUEM MTOTYYEHHBIX 3HAHUH;

OCBOEHHE METOJOB pEeLIeHMs MpPOCTEHIIWX pacu€THBIX 3a1a4  C
MCMOIb30BAaHHEM pHU3nUECKHX MOJenen, TBOPYECKHX u
NpaKTHKO-OpHEHTHPOBAHHLIX 3a1a4;

pa3sBUTHE YMEHHH HaOM0JaTk NPHUPOIHLIE SIBIEHHS H BLINOIHATL OMNBITHL,
nabopaTopHble  padOTBl M 3KCNEPHMEHTANbHBIE HCCIENOBAHHA C
MCOIb30BAaHHUEM M3MEPHTEILHBIX TPHOOPOB;

ocBoeHue npHéMoB paboThl ¢ HHpOpMalHed (U3HUECKOro COdep:KaHud,
BKII04ass MHQOpPMAaLHIO O COBPEMEHHBIX JOCTH/KEHHUAX (PM3UKH, aHATH3 H
KPUTHYECKOE OLIeHHBaHHE HH(OPMAaLIUH;

3HaKOMCTBO c0 chepaMu npodeccHOHaTbLHOHN AesITeNbHOCTH, CBA3AHHBIMHU
¢ GU3MKOH, W COBPEMEHHBIMH TEXHOJOTMSMH, OCHOBaHHBIMH Ha
JOCTHKEHHAX (PU3HYECKOH HaVKH.

Ha wuzyuenne dusuku (0a30BBIH YpOBEHL) HA YPOBHE OCHOBHOTO OOLIETO

oOpazoBanus oTBOAMTCA 238 yacos: B 7 Kiacce — 68 yacos (2 yaca B HeJenw), B 8
knacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 uaca (3 uaca B Hefento).

[Ipennaraemelii B mporpaMMe no (pU3MKe nepedeHs 1adopaTOpHBIX padoT H

OMELBITOB HOCHT pE‘KDMEH.E[ElTBJ'IBHLIH XdpaKTeEp, YUUTEIL OEM4ET Bblﬁﬁp MpOBEAEHHA

naOopaTOpHBIX padOT M ONBITOB C YY4ETOM MHAMBHUIYaIbHBIX OCOOEHHOCTEH

Dﬁ}"—IaEOLLlHKCH, CITHCKa 3KCIICPHMEHTAIBHBIX BEIZ[aHHﬁ, npeqjiaracMelXx B paMKdx

OCHOBHOTO IrocyadpCTBEHHOI'O 3K3dMEHd IO (i)HBHKE.



COIJEPAHAHHE OBYYEHHHA
7 KJIACC

Paznen 1. @u3inka 1 € poib B NO3HAHHH OKPYHEAHILILETD MHpPA.

PHIMKa — HAYKA O upupode. AsNeHHN NPHPOALL. DHIHUSCKHE HBISHHA!
MEXAHHYECKHE, TEIUIOBLIE, WK TPHYSCKHE, MATHHTHRIE, CBETOBBIE, IBVKOBLIE,

Puzpueckne selduMHbl, Masmepenue Quimueckux sennudH. Pulpueckue
npudopet. [lorpewnocts uamepenuii. MexIyHAPOIHAR CHCTEME EIHHNML,

Kax @uianka #®  JQpyrHeé eCTECTHBEHHBIE HAYKM MIVUAKT  [pUpody.
EcrecrseHHO-HAVUHEIH METO] NO03HAHMA: HAQMHWAEHME, NOCTAHOBKA HAYYHOI'O
BOLIPOCE, BEUABHMEHHUE FHIOTEY, IKCHEPHMEHT 110 HPOBEPKE IHIOTES, oDbBACHEHME
Halmolaemoro seinedus. Onucadue PUINYECKHX HBIEHHHA ¢ NOMOWEBK MOJETSH.

Hdemoncmpayun.
1. MexaHuueckue, TeIIOBBIE, AIEKTPHUECKHE, MACHHTHRIE, CBETOBRIE
SIBJIEHHA.

2. Quinyeckue HpHOOPE M NPOLEIYPA NPAMEIX HAMEPEHMIA AHANOrOBEIM K
uupossiy npudopom.

Aabopamoprsie pabomsl 4 OnbIMbL.

1. OunpejgeneHue LeHsl JeIeHHA WKATR HIMEPHTENLHOTO Hprbopa.

Hamepenue paccTonHHi.

Hamepenune 00bEMA HHAKOCTH M TBEPIOIO TEIA,

Onpegenedue pa3Mepos MAIkIX TEIL.

noE R

Hamepenne TEMIEPATYPRI LUPH [OMOWM KHIAKOCTHOMNG TEPMOMETPA M
JATUHKA TEMIIEPATYPSL.
5. llpoBeaeHHe MCCNENOBAHHA N0 NPOBEPKE FHOOTEIR: JATBHOCTE nonéra
WAPHKA, NYWEHHOIO FOPHIOHTANBHO, TéM Dolbwe, YyeM OOIblWE BRICOTA
YCKA.

Painen 2. [lepeoHavalibHbIE CBEIEHHA O CTPOEHHH BELMECTBA.

CrpoeHue BEWECTBA: ATOMBI M MOIEKVIel, MX pasmepel.  Onsirel,
JOKAILIBAIOLWHE JHCKPETHOS CTPOSHHE BEILECTBEA.

Hsumenne uactuy seéwectsa. Ceads  CKOPOCTH  JIBMMEHMH 4ACTHL O
Temineparypoi. bpovHosckoe asumedne, Audbyius. Biaumoaedcrede dacTuu
BEWECTEA: IPHTHKEHHE W OTTAIKHBAHHE,

ATPEeraTHeIe COCTOAHHA BELIECTBA! CTPOCHHE rA%08, WHAKOCTEH M TBEpABIX
(KpHCTALIHUECKHX ) Tel. B3auMoCBA3b MEXIY CBOACTBAMMH BELECTB B PAa3HLIX
APEraTHRIX COCTORHMAX M MX ATOMHO-MOIEKYIApPHEIM cTpoeHues. OcodenHocTu
ArPEraTHLIX COCTOAHHHA BOARL.

Hewmoncmpayuu.

1. Habnwiaexue OpoyHOBCKOO JBMEEHHA.



2. Habmwaenue gudidvanm.
3. Habmwgenue HBIGHHH,  OOBHCHAHLIHXCH HPHTHAEHHEM HITH
OTTAIKHBAHHEM YACTHL BEWECTEA.

Aabopamoprisie paiiomnsl B ONbITbL

1. Quenka JMAMETPA  ATOMA  METOAOM  PHIOE (¢ HMCNOIB30BAHMEM

rororpadui).

2. Oneirel 00 HAONHOASHHHD TEINIOBOI0 PACIUHPEHHS [E308.

3. Onwitsl 10 00HAPYHEHHED JEACTEHA CHI MOIEKYIHPHOIO [IPHTHAEHMS.

Paznen 3. Jsu#eHne 0 B3aHMoIeicTEHE Tel.

Mexanuueckoe Asdmende. PABHOMEPHOS H HEPABHOMERHOE JBHMEHHE.
Cropocrs. CpeaHsas CKOPOCTE IPH HEPABHOMEPHOM JBMmeHHH. Pacudr nyru u
BPEMEHH JBHAEHHA.

HAsnenne wHepumn. 3akoH uHepumd. B3aumoaeHCTBHE TN KAK [PHYHHA
H3IMEHEHHN CKOPOCTH JABMAEHHMH Tel. Macca Kaxk Mepa HHEPTHOCTH Tela.
llnornocets sewecrsa, CBsids [UIOTHOCTH C KONHUECTEOM MOIEKY1 B &0HHHUE
00bEMA BEWECTRA.

Cuia kak XapakTepueTHra s3aumoieHcTena Ten. Cuia yupyrocrd M 3axoH
'yka. Hamepenne cHiinl ¢ NOMOWLH JHHAMOMETPA. ABleHHE TAMOTEHHA H CHIA
TaaecTH. Chuna tamecTn Ha Apyrux nnaderax. Bec rena. Hesecomocrs. Clrosenne
CHI, HANPABICHHBIX [0 OJHOH npamol. Pasnogeficrsyrowan cui. Chia TpeHus.
TpeHHe CKONBAEHHA H TPEHHE NOKON. TPEeHHE B IPHPOIE H TEXHHKE.

Ademoncmpannn.

1. HabmoaeHue MEXAHHUSCKOTO JBHAEHHUH TENA.

2. Hamepenue CROpPOCTH NPAMOIHHERHOTO JBHHEHHA,

3. Habnwaexue sBIeHUA HHEPLUHH.

4. Habnwaesue HIMEHEHHA CKOPOCTH [P B3aHMOASHCTEHH TEL

5. C[}EBHEH HE MACC N0 HEEH."-lﬂ..]_EﬁC'['H-HEﬂ TEN.

5. ClomeHue CHIl, HANPABIEHHBIX 110 OQHOH [psHMOA.

Aabopamoprsle paiomsl U ONBIMBL

1. Onpelelesue CKOPOCTH PABHOMEPHOIO ABHAEHHS | LUAPHKS B HHIKOCTH,
MOJENH '3-.']-E:E{'I'[}H'-1Eﬂ1{ﬂl'ﬂ E.H'['ﬂ-hlﬂ-ﬁ HIIH H TaK ,E_I.E.:lﬂi‘_‘]-

2. Onpegenende cpeiHell CKOPOCTH CKOIBKEHHN DPYCKA MM LIAPHKA 110
HAKIOHHOH IUTOCKOCTH.
DILFE;J.E.'['EHHE ILTOTHOCTH 'I'H-E}'J..]_ﬂ['ﬂ TEmna.
OusiTel, AEMOHCTRHPYIOWHE 3ABMCHMOCTE pacTameHMs (dedopmauuy)
HPYAHHBL OT NPHIOKEHHOR CHIbLL

5. 'i:'[l]:.l'['r:.l1 ;J.EMGHE'['[}H[':I}'HJLI.LHE FEBHCHMOCTE CHBL '[]'.IEH]-IH CHOIbMEHHNA OT
BECA TETA M XAPAKTEPA CONPHEACANMWMXCH NOBEPXHOCTEH.

Paznen 4. Jasaenne TEEPILIX Tel, AHIKOCTER H razos.



Hasnenne. Cnocodsl YMEHBIIEHHWA M VBEIWUEHHH Jasienud. lasieHne raza.
3aBMCHMMOCTE JaBleHMd ata or o0wvéma, remneparypel. llepesaua aasineHus
TEEPABIMH TENAMM, HHAKOCTAMM M razamu. 3axod [lackans. llhesmaruueckue
MAWMHBL. 3ABHCHMOCTE JABMEHHH MUIKOCTH OT [AvOMHeL [uapoctarudeckui
napajgokc. Coobwamwmecs cocyanl. ['napasinyeckue MEXaHHIMBL.

Armocepa 3emnn u armocheproe gasnenme. llpuunHbl CylIECTBOBAHHA
BO3AviuHOA ofonousn 3esmuu. Ounerr Toppuuennw. Mamepenne armocdepHoro
JasineHus. 388HCHMOCTE ATMOCHEPHOro JA8IeHHs OT BRICOTEL HAJ YPOBHEM MOPA.
llpudopel 2718 HIMEPEHHS ATMOCHEPHOIO JABIEHHA.

AefAcTEHe WHAKOCTH M FA334 HA NOMPYAEHHOE B HHX Teno. BelTalkuBawas
(apxumenosa) cuna. 3axon Apxumena. [lnasanne ren. Boagyxoniasanue,

Aemoncmpaynu.

1. 34BHUCHMOCTE JABIEHHH FA33 OT TEMIEPATYPLL

2. llepeaaua JABIEHHH HHAKOCTRED H IA30M.

3. Coofwarmwuecs cocyibl,

4. I napasnuueckui npece.

5. llpossnenue JeHcTEMA ATMOCHEPHOMD JABIEHMN,

6. 3ABMCHMOCTE BhITANKMBAKWEHR CHIkl 0T 00bEMA NOIPVKEHHOH 4YacTy
TENA H INIOTHOCTH HHIKOCTH.

7. PaBeHCTBO BRITANKHBAKWER CHlbl BECY BhITECHEHHOA MHIKOCTH.

B. Y CIOBHE NIABAHHA TEN: IUIABAHHE HIH NOTPYAEHHE TEN B 3aBHCHMOCTH
OT COOTHOLEHHA IUTOTHOCTER TEIa M MHAKOCTH.

Adabopamopueie padomel 0 onsime.

1. Mecnegosanue 3asMCHMOCTH BECE TEN4 B BOAE oT 00wéma norpywéHnoi &
HHAKOCTh YACTH TENA.

2. Onpegenenue  BLITAIKMBAKOWEH CMiIwl, JeHCTBEYHOWEH HA  Telo,
NOrpy#EHHOE B AKHAKOCT .

3. llposepra HE3ABHCHMOCTH BRITANKHBAOWER CHlbl, JEACTBYEOLIEH HA TR0
B 3HAKOCTH, OT MECCh! TENA.

4. OneiTel, JEMOHCTPHPYHOLWIHE 3IABMCHMOCTE BRITAIKHBAOWEH CHIILL,
JeACTBYHOWER HA TEI0 B AHIAKOCTH, 0T o00béma norpyséHHol B
HHIKOCTD YACTH TENA M OT IVIOTHOCTH HHIAKOCTH.

5. KOHCTPYHMPOBAHHE  ApPEOMETPA  HIH  KOHCTPYHPOBAHHE JIOAKH M
OUpejeleHHe e rpyIonoIsEMHOCTH,

Paigea 5. PaboTa o MOIHOCT b, JHEPr .

Mexanundeckas padora. MowHOCTE.

IlpocTeie MEXaHWIMBIL peiuar, 000K, HAKIOHHAN IockocTs. |lpaswno

PABHOBECHH pel4ara. lIpMMEHEHHE [PABMIA PABHOBECHH pPRIYATE K OIOKY.



w3onoroe  npaswioy  smexaduxd.  KILA  npocreix mexanusmos.  llpocrue
MEXAHHIMEL B OBITY M TEXHHKE,

MexaHuueckan IHEprui. KHHETHUYECKAR W NOTEHUMANbBHAN  IHEPrHA.
lIpespaluesne OIHOIO BHAA MEXAHHYECKOH JHEPIrUK B APYyIof. 3aK0H COXPAHEHHA
JHEPIHH B MEXAHHKE.

Hemoncmpanuu.

1. llpusepsl NpoOCTRIX MEXAHHIMOE.

Aabopamaopnbie padonisl 4 Onsine.

1. Onpegenedune padorsl CHIBL TPEHHA IPH PABHOMEPHOM JBHAEHHMH TEIA

0 FOPHIOHTANLHON NOBEPXHOCTH.
2. Heecnegosanue yCI0BHA pAaBHOBECHN PhIYATE.
3. Hamepenne Kl Hagnonaol IockocTy.

4. Hayuyenue 3aK0HA COXPAHEHHMA MEXAHHUYECKOH IHEPTHH.
8 KJIACC

Paznen 6. Tenosbie ABISHHA.

OCHOBHEIE NOIOMEHHA  MOIEKVIAPHO-KHMHETHUECKOH TEOPHH  CTPOCHHA
sewecrsa. Macea u pasMepsl aToM0os M oMoaeryvi. Oneitel, N0QTBEPAIAHOWKE
OCHOBHBIE [IOJIOAEHHA MOIEKYIHPHO=KHHETHYECKOR TEOPHH.

Mogenn rteépioro, ®MIKOre MW ra’eo0pa’HOro COCTOMHMH BELECTHA.
Kpucraninueckue u amopdaeie tena. OObiCHEHHE CBOACTE ralos, wHIKOCTEH M
TEEPABIX TEN HA OCHOBE [OUIMEHEHHA MOISKYISPHO-KHHETHUYECKOH TEOpHH.
CMAUMBAHME W KANMWLIAPHLIE ABNEHUA, TeIIOB0E PACILUHPEHHE U CHATHE.

Temneparvpa. Cex3k TEMIEPATYPLE! CO CKOPOCTHED TEILIOBOIC IBMAEHHN
yactuy. Bayrpendss sxeprus. Coocodsl WIMEHEHHH BHYTPEHHEH 3IHEPIHM!
TEILIONEepe1aua H COBEPLIEHHE PadoTel. Bkl TEILIONEPEIauHn:
TEILIONPOBOAHOCTD, KOHEEKLUHA, H3IYUYEHHE.

Konuuecrso Tentorsl. Yiensdas rentoésmxocrs sewecrsa. Tennoodyen u
TEIIOBOE  PABHOBECHE. YpasHeHue Tewnosoro  Oanadca.  [liasnenue o
OTBEPAEBAHHE KPHCTANIHUYECKHX BEWECTH. YISINbHAH TEIUIOTA IIABIEHHAH.
llapoodpazosanue M woHAeHcauusd. Mcenapenue. Kunenwe, YaeneHas Teniora
HApoODpAZ0BaAHMA.  JABHCHMOCTE TEMIEPATYPRl  KHIEHMA OT ATMOCpEpHOro
JABTEHHA.

BlasuocTs BO3AYXA

FHEPrHs TONNHEA, ¥ 1NLHAN TEIUIOTE CIOPAHMA.

IlpuHuune padorsl Tennoswx gsuratened Kl rennosoro asurarens.
Tennossie BHIATENH M 3ALIKMTA OKPYRAKIWEN Cpéanl.

34KOH COXPAHEHHH W IPEEPALIEHMS IHEPIHH B TEIUIOBRIX [IPOLSCCaX.

Hemoncmpanuu.

1. Habnwiaeunue OpOyHOBCKOIO JBHMEHM,



Habnwaenue guddyinu.
Hatnwoaenue asiesyil CMAYHBAHHMA H KAIIHILIH PHLIX HBJIEHHH.
Habnwaenue Te1ioBoro paciuMpeHs Tel.

woE W

MameHeHue JasieHHs ra3a npd MIMeHeHuH o0bEMA W HAIPEBAHHM WM
OXJIAHISHHH.

[lpasung H3IMEpPeHHA TEMIEPATYPLL.

Bribl TENIoNepeiaus.

OxXnasIeHHe IPH COBEPIUEHHH padoTeL.

Harpesanue npu coseplueHu padoTel BHEWHHMH CHIAMM.

10. CpasHeHHe TEIUIOEMKOCTER PAAIHUHLIX BEWECTE.

11. HaGnwaeHue kuieHus.

12. HalnwaeHHe NoCTOSHCTEE TEMIIEPATYPEL [IPH [LUIABTEHH K,

13. Mogenu TenioseX AsHraTenei.

o mos M

Aadopamoprsie padomel 1 onbimbl.

1. Oneirel 10 00HAPYHEHUID 1EHCTENH CHIT MOIEKYIHPHOIO IIPHTHKEHH.

2. OneiTel N0 BRMPALMBAHHID KPHCTANIOB IOBAPEHHOH COMH WM CAXApA.

3. Oneirel 10 HAOMHISHHUED TEILIOBOI0 PACLUMPEHHS [A308, MHAKOCTEH M

TBEPARIX TE.

4. Onpejenenue 1asieHus BO3AVXA B DANI0HE Wnpuua.

Oneitel, JEMOHCTPHPYHIOWKE 3ABUCHMOCTE JABICHHN BOIAYXA OT €ro
0DBEMA M HAMPEBAHHE WIH OX/IAHIEHHA.

6. llpoBepka runoTe3sl TMHERHOM 3ABMCHMOCTH JUIHHB] CTOIOHKA HHIKOCTH

B TepMOMeTpHUeckoll TpyOKe OT TeMIEpaATYPELL
7. HabnwjeHue HIMEHEHMH BHYIPEHHEH 3HEPrHM TEla B pe3yisTare
TEILIONEPEIaun M pAboTel BHEIHUX CHIL

8. Hecnegosanne ssieHHs TEIUICOOMEHA 1IPH CMELUMBAHMK XOIOJHON M

ropaYei soAsl.

9. Oupegenenue  KOIHUYECTBE  TEIIOTRL,  NOIYUEHHOMO  BOJOH  [pw

TEILTOOOMEHE ¢ HATPETRIM METANMHYECKHM LATHHIAPOM.

10. Onpegenenue yviensHoH TennogMxocTi BeLEecTsa.

11. MeCcne108aHMHe NPOLEcca HCHAPEHHA,

12. OQupegenesue 0THOCHTENLHOH BIAMHOCTH BOIAYXA.

13. Qnpegenenue yIeIsHOH TeII0Th ITABTEHHS [bIA.

Pazgea 7. JeKTPHYECKHE H MATHHTHBLIE HBEHHA.

Snexrpu3anua ren. [sa poga anexrpuueckux 3apsjos. Biawwmogedcrawe
MeHHeIX  Tel.  3awod  Kynodsa  (38BMCHMOCT:  CHLL  B3aMMOJEHCTEHA
AEHHBIX TEN OT BETHUHHBI 3APAI0E M PACCTONHHN MERIY TEIaMM ).

Dnexrpuueckoe none. HanpasEHHOCT: 3MeKTpHYeckoro noms. llpuHuun
PUOZHUMH JEKTPHYSCKHX N0JIEH (HA KAUYECTBEHHOM YPOBHE).



HocHTenn 3MexTpHueckuy 3apaios. SNEeMEHTAPHbIH AIeKTpHYecKuii 3aps.
Crpoenne aroma. llposogHuxs M JH3IEKIPHEH.  38KOH  COXPAHEHMA
ANEKTPHUSCKOrO 3a8Ps1a.

JnexTpHueckHi  TOK. YCIOBHMH CVILECTBOBAHMH 3NEKTPHUECKOrO TOKA.
Hetoundkd nocTosaHHOrO Toka. JefcTBHE  AIEKTPHUYECKOID TOKa (TelUloBOe,
XHMHUECKOE, MATHHTHOE). FIEKTPHULCKMHA TOK B WHIKOCTHX W Ia3ax.

Jnexrpuyeckas  uens. Cuna  Toxa.  JUEKTPHYECKOE  HANPHMEHHE.
Conporusiesue NpoB0oJHHKE. Y ISILHOE COUPOTHBICHHE BéwecTsa, 3akoH Oma
Ans yuactka  uenu. llocaenosareNbHOS M NAPAIUIGNLHOE  COSAMHEHHE
NPOBOIHHKOS.

Pabora M MOWHOCTE JIEKTPHUECKOrD Toka, 3akod  Jwovis—[lenua.
DNEKTPHUCCKHE LENH M NOTPEDHTENH INeKTPHUECKOH 3Heprum 8 Onty. Koporkoe
33MbIKAHHE.

llocTosHHee  MArHdTel.  BladMmolJeHcTEHME  NOCTOMHHBIX  MACHHTOS.
Marsurnoe none. MarduTHoe note 3esin 4 ero 3HAUCHHE 114 #H3HKM HA 3emie.
Oneir  3peresa.  Maraurdoe  none  3EKTpHUYecKoro  Toxa.  llpusmedenue
INEKTPOMATHHTOB B TeXHHKE. JefcTBHE MArHUTHOTO 11018 HA NPOBOJHHK & TOKOM.
DNEKTPOABHIATENL NOCTORHHONO Toxa. Menonsiosanume anexrpojsurarenei s
TEXHHUYECKHX YCTPOHCTBAX M HA TPAHCIIOPTE.

Oneirer @apages. Asnenue anexrpoMariuTHol naaveuun. [lpasuno Jlenua.

Snextporedeparop. Cnocodsl  OOIVUEHHS  3NEKTPHUSCKOR JHEPIHH.
SNEKTPOCTAHLNY HA BOIODHOBIHEMBIX HCTOUHHKAX IHEPIHH.

Aemoncmpayuu.

1. DNEeKTPHIALMA TEl.

2. /83 poJa 3MEKTPHYECKHX 3aPsJ08 M BIAMMOIeHCTEHE AP EHHEIX TEL

3. YOTpoHCTBO M JSHCTBHE WIEKTPOCKONA.

4. DNEKTPOCTATHYECKAN MHIAVKLNA.

34KOH COXPAHEHNUH AEKTPHUCCKUX 3APs08.
llpOBOJHHEH H AHANEKTPHEH.

MoJenHposadHe CHIOBBIX THHHA MERTPHYSCKONO O,
HeTouHHEH NOCTORHHOTO TOKA.

AeHeTENA ANEKTPHYLCKOTO TOKA.

10. JNEeKTPHULCKHI TOK B #HUIAKOCTH.

11. I 830861 paspal.

12. H3mepeHHe CHIIbl TOKES AMISPMETPOM.

13. Hasmepenne 3NesTPHUYSCKOT 0 HANPHAEHHA BOIBTMETPOM.
14. PeOCTar M MAra3uy CONpOTHEBISHHA.

15. B3aumo eHCTEHE NOCTORHHBIX MATHHTOS.

16. MoaenupoBaHHe HEBOIMOMHOCTH PASIEIEHHA NOTHCOE MATHHTA.

omo~ m



17
18
19
20
21
22
23
24

25

. MoJeHpoBaHHE MATHHTHBIX 1IOIEH NOCTORHHEX MATHHTOB.

- Oneir Spereaa.

- Marauraoe none Toka. JNeKTpOMArHuT.

. AeAcTBHE MArHHTHOND NOIH HA IPOBOJHHE C TOKOM.

. JNEeKTPOASHUIATE L NOCTONHHOIO TOKA.

. Heenegosanune 1sl1eHHs AEKTPOMATHHTHON HHAYELUHH.

 Oneirer ©apages.

. 33BMCHMOCTE  HAIPABIEHWS MHAVEUWOHHOIO TOKA OT YoIoBMi  ero
BOIHHKHOBEHMHSA.

. JNeKTPOreHepaTop NOCTONHHOID TOKA.

Aabopamaoprsie padomsl 1 onbIMbL

1.

o

!.l'l

(=g
b

10
11

12

13.
14.

16.

Oneitel 10 HA0MHAEHHH  EKTPH3AUMM  TEI  MHAYKUmel u  npu
COIPHEKOCHOBEHHH.

Hecneagosanue  JQeficTBHA  AEKTPHYECKOrD [OIH HA [NPOBOIHHKH M
JHANEKTPHEH.

Chopxa ¥ nposepxa padoTh AIEKTPHUSCKOR LENH [IOCTOSHHOMD TOKA.
Hamepenue o peryIHpOBaHHE CHIBL TOKA,

Hamepenue u peryiHposaHHE HANIPHMEHHS.

Hecnegosasue 38BMCHMOCTH CHIIBI TOKA, HMAYILETO 4Y4Epe3 pPe3ucrop, or
CONPOTHEIEHHMS PEIHUCTOPA M HAIPHKECHHA HA PEIUCTORE.

Onsitel, JEMOHCTPHPYHILKE 3EBMCHMOCTE INEKTPHYECKOID
COIPOTHEISHHA [POBOJHHKA OT €ro ATHHBL, IUIOWEAH [OINEPEYHOrD
CEUCHMH W METEPHANA,

Ilposepxa npasuiIa CHOOWCHHA HANDHMEHHI LPH  [OCIE10BATENEHOM
COEHHEHHH JIBYX PEIHCTOPOS.

Ilposepxa npasdia Q408 CHIL TOKA [P NAPALIENIEHOM COSIMHEHHH
PEIHCTOPOS.

Onpeaenenne padoTel AEKTPHUSCKOrO TOKE, HAYVILETO YEPE PEIUCTOD.
OnpegeneHye  MOWHOCTH — AEKTPHUSCKOrD  TOKA, BRUISIAEMOH  HA
PEIHCTOPE.

Hecneaosasue 38BHCHMOCTH CHIIBL TOKS, MIVILETO 4YEPEe3 JAMIIOUKY, OT
HANPAAREHHAA HA HEel.

Ounpeaenenne Kl narpesarens.

Hecne osasue MArHHTHOTO B3IAHMOACHCTENA [IOCTOSHHEIX MATHHTOB.

; HE}"'—!EHHE MATHHTHOTG [MHTH NOCTOHHHBLE MAMHHTOH L1pH Hx

ﬂ!ﬁ'hﬂﬂHHﬂHHH H pAa3ACIICHHHA.
HMecnegosanue JeACTBHA JEKTPHYECKOMD TOKA HA MATHHTHYH CTPEIIKY.



17. OneiTel,  JAEMOHCTPHPYIOLME  32BMCHMOCTE  CHIBl  B3AMMOJEHCTEMA
KATYIKH € TOKOM M MArHMTA OT CHJIbl TOK3 M HANPABIEHHA TOKA B
KATYLLKE.

18. H3ayuenne JeACTEHA MATHHTHOID NOJIA HA NPOBOAHHE C TOKOM,

15. KOHCTPYUPOBAHHE H HIYUECHHE padOThl ANEKTPOIBHIETENN,

20. Hamepenue KIL anexrpoasuratellsHOM VeTAHOBKHN.

21 Oneitel 100 HCCHEJOBAHHMK) HBIEHHHM IEKTPOMATHHTHOH HHIVKUMHM!
HCC/IENOBAHHME HMIMEHEHHH 3HAUYEHHMH W HANPABIEHHA HHAYKUHOHHOTO
TOKA.

9 KJIACC

Painen 8. Mexanuueckue sB/J1eHHs.

Mexanuueckoe JsumeHue. Marepuansxas touxa. Cucrema  orcuéra.
OTHOCHTENBHOCTE MEXAHHUECKOrO JBHMEHHH, PAasHOMEpPHOE UpAMOIHHEHHOE
ABu#eHHE. HepasHOMEpHOE npaMoiHHeiHoe Jsumenne. CpeaHis ¥ MIHOBEHHAH
CROPOCTE TEIA PH HEPABHOMEPHOM JBHHEHHH.

Yexopenue, PasHOVCKOpEHHOE npsmoiuHelinoe asumenwe. Crobognoe
najenue. Onwrs anunes.

PABHOMEPHOE JBHMKEHHME N0 OKpvaHOCTH. llepuoa u uacrora odpalueHHs.
JluHelinan 1 yTI08a% CROPOCTH. LIEHTPOCTPEMHTEILHOE VEKOPEHHE.

llepsmi 3akon Heworona, Bropol 3akod Hewrona, Tpernil 3akos HewroHa
llpHHLMD CYIEPIIO3HLUMH CHIL.

Cuna yonpyrocti. 3akod 'yxa. Cuna TpeHms: CHIA TPEHHH CKONbMEHHA, CHIA
TPEHHA [IOKOR, APYTHE BHIBL TPEHHA.

Cuira TasecTd M 38KOH BCEMMPHOIO TAOTEHWH. Yexopenue csoDOoJHOrO
najedus. [lsmsenune naader soxpyr Counnua. [lepsas KOCMHUECKEN CKOPOCTS.
HesecoMoCTs H NIEPErPYIKH.

PapHOBECHE MATEPHANLHOH Touxkk. AbcomworHo Teépiaoe r1eno. Pasnosecue
TEEPAOrO TENa ¢ 3aKPEIUIEHHOR OChHDY BpaweHns, MomenT cuiibl. LIenTp TamecT .

Hanyiee tena. Mamenenne wuanyisca. Mumnyiase cuiel. 3aK0H CoOXpaHeHus
HMIYIbCA. PEAKTHBHOS ABHMEEHHE.

Mexanuueckasn padora M MOWHOCTE, Padora oui TsRecTH, VIpYIocTH,
Tpedus. Cenie 3Hepruy 1 padorel. 11oTeHUMANBHAN JHEPIUS TEIA, NOAHATOrD HAY
NOBEPXHOCTRH 38MIM. [loTeHUHANTRHAY JHEPIHA CHATOR NPYAHHLL KHHeTHUECKAN
3Heprys. TeopeMa O KMHETHUECKOH IHEpruM. 3AKOH COXPAHEHHS MEXEHHUYECKOMH
IHEPIHM.

Hemonempanuu.

1. HabnwiaeHne MexaHHUYECKOoro JBHMEHHA TEIA OTHOCHTEILHO PATHEIX T

orcuéra.



Lol
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10.
11.
12
13
14.
15.
15

Cpasuenue nyredl W TpAaekropuil JBMHEHMN OJHOIO W TOr0 e Tela
OTHOCHTEIRHO PAIHBIX TEN OTCUETA.

HimepeHue CROPOCTH M YCKOPEHHA IPAMOTHHEAHOMD JBHMEHHA.
Hecneaosadue NPH3HAKOE PABHOYVCKOPEHHOI) ABHAEHHA,

Habnwaenne J8useHus TENA 110 OKPYHHOCTH.

Habnwaenue MeXaHHUeCkHX SRICHHHA, IPOHCXOAHLINY B CHCTEME OTCUETR
wlenesska» nNpy e pPABHOMEPHOM H  YCKOPEHHOM  JABHWEHMH
OTHOCHTENEHO KaDHHETa QHIMKH.

34BMCHMOCTE YCKOPEHHH TENA OT MACCH TENA M AeficTBYHOWER HA HETO
CHUIBL.

Habnwaenue pasescTsa Cuil NPy B3aMMOLeHCTEHM TEL.

HimeHeHHe BECa TENa NpH YCKOPEHHOM IBHAEHHH,

Ilepesaua HMOVIECA NPH B3AWMOISHCTEHH TEN.

[ 1pecdpa3oBaHu IHEPIHHM NPH B3AMMOeHCTBHH Te.

Coxpaneénue MMIyICE [IPH HEVIPYTOM B3AHMOIEHCTBHN.

CoxpaseHue uMiyIsca IpH a0CoInTHO VIPYVIOM B3AMMOIEACTBHM.
HabnwaeHne peakrHBHOID JBHMEHHA,

Coxpadesne MeXaHHUYECKOR IHEPr UM 1pH CBODOAHOM NAIEHH N,
Coxpadesne MEXaHHUECKOA IHEPIUN IIPH JBHAEHHH TE1A 101 JeicTaHeM
P YAHHEL

Aabopamoprbsie padomel 4 onsime.

1

KOHCTPYHPOBAHME TPAKTA 108 PATOHE M JANLHEHINErD PABHOMEPHOo
JBHHEHMS WAPHKA WIIH TEIEHKH.

Onpegenenue cpeinefl CKOPOCTH CROIbMEHHH OpPYCKA WM JABMMKEHWS
LIAPHKA 110 HAKIIOHHOH ILIOCKOCTH.

Onpejenesue yCKOPEHHN TENa IPH PABHOYCKOPEHHOM JHHMEHHH 110
HAKITOHHOH IIOCKOCTH.

Hecne osaHue 3aBHCHMOCTH [IVIH OT BPEMEHM [PH PABHOYCKOPEHHOM
JdsrEeHHH 083 HAUANBHON CKOPOCTH.

[lpoBepka rHnoTe3sl ECAH [PH  PABHOYCKOPEHHOM JABMMEHHH 0Oe3
HAYATRHOA CHKOPOCTH [YTH OTHOCHICH KAK P HEYEIHBIX 4HCED, TO
COOTBETCTEYIOWME IIPOMERYTKH BPEMEHH OJHHAKOBLL,

Hecneaosasue  3aBMCHMOCTH  CHIILL  TPEHMH  CHONBMEHWN OT CHIL
HOPMANLHOIO JABIEHUHN.

Onpegenenne xo3phHUHEeHTa TPEHHN CROIBMEHHUN.

Onpegenenue sECTKOCTH NPYVHHHEL

Onpegenenue padoTel CHILl TPEHHA [IPH PABHOMEPHOM JBHMEHMH TEIa
110 FOPHIOHTANLHON IIOBEPXHOCTH.



10. Onpegenenne  padoTel  CHIR YOPYIOCTH  OpH  nogeéme rpysa o
HCIOIbIOBAHHEM HENOJABHKHOIO H NOABHEHOIO BI0KOB.

11. M3ayueHne 3aK0Ha COXPAHEHNS IHEPIHH.

Paznen 9. Mexanuveckue koaefanus  BOAHLL

KonebarensHoe apumesne. (OCHOBHEIE XAPAKTEPHUCTHRH KoNeOanuii: nepuoa,
YACTOTA, AMIUTHTYAA. Maremarnueckuil 1 Npy#sHHHsIA ManTHHEl. |lpespamenne
IHEPIHA [IPH KOIE0ATENbHOM JBHAKEHHH.

Jarvxawwue  xoaedadus.  BeiHymaeHHeie  konedanus.  Pezonadc.
Mexannueckue sBoiHel.  Ceoficrsa  mexaduueckux  BoiH.  llpojonsHele o
NONEPEYHbIE  BOIHBL  JIHHA  BOIHM B CKOPOCT:  ef  pacnpoCTpPaHEHHH.
MexanuueckHe BOIHBL B TBERIOM TEle, CeACMHUSCKHE BOIHLL

3eyk. 'pomeocTe 38yka W BeicoTa ToHA. Orpamedue 3syka. Mudipaisve u
YILTPA3BYEK.

Hemonempanun.
1. Hafnwaenue xkonedanui ten nog AeHCTBHEM CHIbl THHECTH H CHIbI
YURYTOCTH.

2. Habmwoaenue konedadui rpyaa Ha HUTH M HA LPYHHHE,
3. HalnwaeHue selHY#HISHHBIX KOTe0aHHA 0 PE30HAHCA.
4. PacnpocTpaHeHdHe npoidoisHBIX M II0NEPEeUHBIX BOMH (HA MOIENH ).
5. HabnwieHue 38sMCHMOCTH BEICOTH 38YKA OT YACTOTSL
5. AKYCTHUYESCKHH PE30HAHC.
Aadopamaoprsie padomesl § ONBIMBL
1. Oupegenenue YACTOTEL M NEPHOJA  KOIEDAHMHA  MATEMATHUECKOrO
MANTHHEA.
2. OupegeneHye YacTorTsl M NepHoia konedaHui NPY R HHHON MANTHUEA,
3. Hecnenosasue 3a8HCHMOCTH HEPHOAA KONEDAHMHA 110BEMEHHOIO K HHTH
IPY3d OT JJIHHEI HHTH.
4. Hecnegosanue 3aBHCHMOCTH NEPHOJAA KONEDAHHA HPVHHHHOIO MASTHHKA
OT MACChl [Py3a.
5. llpoBepxka HEIABMCHMMOCTH NEPHOLA KoNeDaHMA rpy3a, NOABELWEHHOID K
HHTH, OT MACCHI MPY3IA.
5. OueirTel, JEMOHCTPHPYVHOLUME — 33BMCHMOCTE  LEpMOJA  koneDaxuil
NPYAHHHOIO MANTHHKA OT MACCH IPY3A M wECTROCTH LIPYAHHBL.
7. Hamepenue yexopenus cBo0OIHOMO N8 JEHHH.
Paznen 10, INeKTPOMATHHTHOE NOJE B VIEKTPOMATHHTHBIE BOJIHBL.
SNSKTPOMACHHTHOE — [0Me. SISKTPOMACHWTHeIE  BotHel.  Ceoficrsa
JNEKTPOMATHHTHHX BOAH. Lxana snexTpoMarddTHblX sOOH. Henods3osanue
JNEKTPOMATHHTHRIX BOJIH )18 COTOBOA CBH3H.



DNeRTPOMACHHTHAN Npupoaa csera. Cropocrs csera. BonHosee csoficrea
CBETA.

Hemoncmpanuu.

1. CroACTsa 3NeKTIPOMATHUTHEIX BOIH.

2. Bonnosbie CBORCTBA CBETA.

Aabopamoprsie padomsl 4 OnbIMb.

1. Mayuenue cBOfCTE MEKTPOMANHMTHRIX BOMH C NOMOWLH MODHILHOIO

Tenedona.

Paznen 11. CeeToBbie AB1EHNN.

Jyuesan mogens  cBeTA. Herounnsn  esera. [pasmoaunefinoe
pacupocTpasesue ceera. 3armenus Condua 1 Jlyas, Orpamenne csera. |lnockoe
3EPKAI0. 3AKOH OTPAKEHHA CBETA.

Ilpenosmienue ceera. 3ax0H npeloMieHus csera. llonHoe sHyIpeHHes
oTpaseHHe  cserta.  Honons3osane NOMHONG  BHYTPEHHETD OTPAKEHHA B
OUTHYECKHX CBETOBOIAX.

Jlunza. Xoa avuedl 8 oawmeze. Oonruueckas  cucrema  doroannapara,
MHEPOCKONA W Teleckona. 7183 kaxk OnTHYeckas CHCTEMAa. bIH30OpYKOCTE H
JANBHOIOPEOCTE.

Paanoxenue Oenoro csera 8 cuextp. Oueirel Heworoda, Chomenue
CHEKTPANIEHLIX UBETOB. JHCIIEPCHA CBETA.

Hemoncmpanuu.

[lpamonuueAHoe pACIPOCTPAHEHHE CBETA.

Orpasense ceera.

lonyuenue H300pameHHil B IUIOCKOM, BOIHYTOM M BhIIIVE/IOM 3EPKANAX.
[lpenosmaenue ceeta.

Onruueckuiil ceerosoa.

Xoa nvueii B cobuparoweil TuH3e.

A0 1yded B pacCeHBaWen THH3E.

lonyuenue H300paKeHHil ¢ HOMOLWBH) JIHH3.

IpuHumn geficrsus POTOANNAPATA, MHKPOCKOIA M TEISCKONA.
10. Mojens riuasa.

11. Paanomenne Oenoro ceera B CUEKT].

12. [loayuenue Oenoro CEETa IIpH CIOMEHHH CBETA PA3HLIX LUBETOB.

L A e
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Aabopamoprisie pabomsl 4 onbsims.

1. HecnelosaHHe 33BHCHMOCTH Y18 OTPE#EHHH CBETOBOMD JIVY4a OT YIa
NAJEHHA.

2. HMayueHue XapaxkTepueTHR HI00PAMEHHA IIPEIMETE B [LUIOCKOM 3EPKANe.
Hecne osaHHe 3aBHCHMOCTH YIJIA HPEI0OMISHHA CBETOBOMD JIVYa OT yTla
N3JAEHHA HA TPAHHLE «BO3IYX—CTERTON.



4. llonyuenue niodpameduil ¢ nOMOWEH CODMPAILEH THHIR.

5. Onpegenenne GOKYCHONO PACCTONHMA H OIITHUSCKOH CHlkl coDMpatowei
JIHH3BL

5. OnwiTel 10 pa3noweHuH DE10I0 CBETA B CHEKT].

7. OneiTel N0 BOCHPHATHI UBETA NPEAMETOB NPH HX HAOMHOOCHHMH 4Epes
LBETOBLIE (DHILTPEL

Paznen 12. KeanTosbie AB1eHHA.

Onerrer Pesepdopia u nnaderapuas mojens aroma. Mogens aroma bopa.
Henyekanue M NOroweHHe CeeTa aToMoM. KeanThl. JIHHeAYaTRIe CHeKTPRL

PaauoaxrueHocTs. Allsda-, Gera- 1 ramma-uanyuedns. CTpoeHHe aToMHOIO
sapa. Hysnonnan sofens  aromMHoro  sipa. Hioronm.  Pagwoaxkrisrbie
npespawedds. llepnod nonypacnaiga aToMHeIX HIED.

Agepaeie peakuni. 3AKOHBI COXPAHEHHMH 3APAJ0BOI0 M MACCOBOMD WHCEL
SHeprus cex3n aromueix ajep. Ceaie maccel u 3xeprun. Peaxumn CHHTEIa M
Jenenus saep. Merounusy sneprun Condua u 3séan,

Ajepran sneprerura. eAcTBEMA PAIHOAKTHEHRIX HIIYYEHHMHA HA HHBBIE
OPraHHIMbL

Aemoncmpanu.

Criextpbl HIIYYEHHA M [IOTTIOWEHHH.
Crextphl pa3IHyYHbIX TA308.

Cnexrp sojopoia.

Habnwoaenue tpexos & kavepe BuiiscoHa.

5. Pabora cufTuMKka HOHHIMPYIOLWMX HATYUCHHH,

E WMo

5. PerdcTpaums HINYYEHHN NPHPOAHBIX MHHEPATOB H NPOAYKTOE.

Aabopamopusie pabomsl 4 ONbImbL

1. Habmwoaesue clilowHsX M THHEHUATRIX CHEKTPOB HATYUEHHA.

2. Hecneaosande TPEKos! HIMEPEHHE IHEPIHH YACTHULL 110 TOPMO3IHOMY

nyry (no dororpadmss).

3. Mamepesue painoaKTHEHOrO (HoHA.

[osTopHTedEHO-0000 LA KIHA MOV /b,

losropuTensH0-0000WARWKA MOAYIs PEIHATHAYEH A4 CHCTEMATHIALMM
H  0DO0WEHHA  NPEAMETHONC  COLEPHAHHA W ONBITA  JEHTEIbHOCTH,
NPHODPETEHHOTO [P H3IYUYEHHH BCEro KYpPCa (M3IMKM, & TAKKE J0H NOATOTOBKH K
OCHOBHOMY [OCYAAPCTBEHHOMY 3KIAMEHY 10  (QH3uke 408 00YUYAHLHXCH,
BROPABIIKMY 3TOT vuelHEI npegmer.

[1pH HIVUEHHH JAHHOMO MOAYIH PEATHIYVHOTCH H CHCTEMATHIWPYEOTCH BHbI
JAEHTENLHOCTH, HA OCHOBE KOTOPBIX ODECHEUYHBACTCH JOCTHHEHHE IIPEIMETHRIX M
METAIPEAMETHBIX  IUIAHMPYEMBIX  pe3vibrartos  oOyueHus, dopmupyercs
ECTECTEEHHOHAYYHAN IPAMOTHOCTL! OCBOCHHE HAYYHBRIX METOA0E HCC/ISIOBAHHA



ABIEHHHA NPHPOLBI M TEXHHEM, OBIAJCHHE YMEHHAMH OOBACHATE (HIMYECKHE
ABIEHHM, [IPHMEHHN [NOIYYEHHLIE 3HAHMH, PEWATL 34034H, B TOM YHCIE
KAYECTBEHHBIE H IKCIIEPHMEHTAIILHAIE,

I IpHHUMITHATBHO JERTEIBHOCTHBIA XAPAKTER JAHHOMO PA3eNa PealH3VETCH
3@ cuér TOre, uro ODYUYAKIIMECH BRIOIHAKT 3AJ03HUH, B KOTODRIX WM
PEIIArAeTeN:

HA OCHOBE NOIVUEHHEIX 3HAHMA pPACIOIHABATE M HAYYHO OOBACHNTL
HIHYECKHE HEIEHHA B OKPYKAWEH NPHPOIE M 0BCEIHEBHONH #HIHM]

HCIIOIB30BATE HAYUHLIE METOAR! HCCIEAOBAHHA (DHIMUECKHX HBIIEHHH, B TOM
UHCIE 1M NPOBEPKH THIOTES H NOIYUEHHH TEOPETHUECKHY BhIBOJOB;
OOBHCHHTE HAYUHBIE OCHOBBI HAMOOIEE BAWHBIN JOCTHMEHWA COBPEMEHHEIX
TEXHOMOTHHA, HANPHMED, NPAKTHYECKOND HCIMIL30BAHHA PATIHYHLIX HCTOUHHEOS
JHEPIHH HA OCHOBE 33KOHA NPEBPALLCHHA H COXPAHEHHA BCEX M3BECTHBIX BHA0B
JHEPIHH.



INIAHHPYEMBLIE PE3Y.IbTAThl OCBOEHHAH [MPOI'PAMMEL 110
PHIHKE HA ¥POBHE OCHOBHOI'O OBLUETID OBPAIOBAHHA

Hayuenue dHIMKK HA YPOBHE OCHOBHOIO 0DLWEro 0DPA30BAHM HAIPABISHO

HA JOCTHHEHHE THUHOCTHRIX, METANPEAMETHRIX H IPEIMETHRIX 00PA30BATENBHEIX
PE3VILTATOB.

B peiyisrare uiyueHus IMIMKKH HA YPOBHE OCHOBHOIO odlwero odpasosanus

y obyuawwerocs 0yvayT cQOpMHPOBAHE! CHEAYIOWHE THYHOCTHRIE PE3YILTATRL B
UACTH:

1) naTpHOTHUECKOT O BOCIIHTAHNA:

— NPORBIEHHE HHTEPECA K HCTOPHH H COBPEMEHHOMY COCTOAHHK POCCHACKOR
hH3nUecKOi HAVEH,

— LEHHOCTHOE OTHOWEHHE K JOCTHAEHHAM POCCHACKHX vUEHBIX--(IH3HKOE;

2) rpa#IaHCKOro U IVX0BHO-HPABCTEEHHOO BOCIUTAHMA!

— FMOTOBHOLCTE K BKTHBHOMY YYacTHED B ﬂﬁﬂ}')ﬁ.:_l.fﬂrr'l}-l ﬂﬁu.LEC'I'HEHHﬂ JHAYHMBLX
H  3THUYSCKHX ljpﬂﬁ.']-ﬂ}!, CBH3AHHBRIX ¢ [PAKTHYUOCKHM INPHMEHCHHEM
A0CTHHEHHA QHInKy;

— OCO3HAHHE BAMWHOCTH MOPDANBHO==3THUOCKHX [IPHHUHMINOE B JEHTETBHOCTH
YUEHoro;

3) ICTETHUECKOID BOCIIMTAHMA

— BOCIHPHATHE 3CTETHUECKHX KaUYECTH q}HHHHECKGﬁ HEYKH ed rapMOHHYHOTD
NOCTPOEHHA, CTPOMOCTH, TOMHOCTH, JISKOHHYHOCTH,

4) UEHHOCTH HAYUHOTD NO3HAHMA?

— OCO3HAHHE UCHHOCTH (JMIMUECKOH HAVEH KAK MOWHOMO MHCTPYMEHTA
NOZHAHHA MHP3, OCHOBLI PAIBHTHH TEXHOIOMHMA, BawHeAwWed COCTABIAKWER
EVIILTYPhI;

— PA3BHTHE HE}'HHGﬁ :[EﬂﬁGHHE'l'ﬂ']bHﬂC'I'H, HHTERpECA K HCCIeq0BATENBCKOM
AEHTENEHOCTH,

5)  dopymupoBaHus  KVABTYPE  3J0POBELA W IMOUHOHAIBHOTO
Daronoay Mt

— OCO3HEHHME UWEHHOCTH De301aCHOTD ﬂrﬁ[}ﬂﬂﬂ WH3IHH B COBPEMEHHOM
TEXHOIOTHUECKOM MHPE, BaXHOCTH [IP3BHIT De30NACHOT 0 NosEIJcHHA HA
TPAHCHOPTE, HA JOPOrax, © 3MEETRHUECKHM H TEII0BEM ﬂﬁﬂp}',]_ﬂ-ﬂﬂ[—l}-lfm B
AOMAWHHE VCIOBHHX

— CHOPMMPOBAHHOCTE HABRIKA pPEQISKCHH, [PHIHAHWME CBOSMO NPABA HA
OWHOKY H TAKOIO #E HPasa v APyroro YeloBexa;

6) TPYIOBOTD BOCIHTAHMA?

— AKTHBHOE YYaCcTHE B PEWEHHH NPAKTHUCCHKHX 33784 {H paMEAX CEMBH,
00pazOBATENLHOR  OPraHM3auMM, [OPOJE, KPas) TEeXHONOMHMUYECKOH o



COLMANBHON HANPABIEHHOCTH, TPeOVIOWMX B TOM uMcne u (uinueckux
IHAHMIA;

*  — HHTEPEC K HPAKTHUECKOMY HIYUEeHHIO Npoheccuil, CBA3aHHbIX ¢ QHINKOH;

o T)IKONOTHYMECKOTD BOCTIHTAHMN

e — OPHEHTALMH HA NPHUMEHEHHE (MIMUCCKMX IHAHMA 1M PELICHMA 33734 B
00aCTH  OKpYHAOWER Ccpedsl, [UIAHWPOBAHWH [OCTYIKOE M OUGHEKM MX
BOIMOAHBIX NOCTEACTEHA 118 OKPYRAWER Cpeabl;

* — OCOZHAHME MODANBHOND XAPAKTEPA 3IKONOrHYECKHX npodlesm M nyred ux
PELLEHMN;

o H) A0a0TAaUMH K HIMEHNKWMMEH VEIOBMAM COUMANLHONE B npupoIHO
Cpeb:

* — NOTPEOHOCTE BO BIAMMOJEHCTEMM [P BRIIOIHEHHH MCCHEJOBAHMA M
IIPOEKTOE (DHIMUECKOH HANPABIEHHOCTH, OTKPRITOCTE ONBITY M IHAHMHAM
JApPYTHX:

» — [OBLILEHHE YPOBHA CBOSH KOMIETEHTHOCTH UEPE3  NPAKTHUYSCKYH
JEATENbHOCTE,;

» — noTpedHOCTE B (OPMHPOBAHMHM HOBLIX 3HAHMA, B TOM Yncile GopMyluposars
MAESH, NOHATHA, THIIOTE3k! ¢ QHINYECKHX O0BEKTAX W HBIICHHAX,

* — OCO3HAHHE JehHUMTOB COOCTBEHHBIX 3HAHMA H KOMIETEHTHOCTEH B 0DlacTH
huzugn;

* — I[UIAHHPOBAHHME CHOEIO PA3IBUTHA B NPHOOPETEHHMH HOBBIX (HIMYECKHMX
IHAHMIA;

s  — CTPEMIIGHHE SHANTWIMPOBATE M BRIMEINTE BIAHMMOCEAIH IPHPOIL!, 00WECTBE U
IKOHOMHKH, B TOM YHCIE ¢ HCIOIb30BAHHEM DHIHUECKHX IHAHME;

= — OUEHKA CBOMX JeHCTBHA © yuérom BIMAHHA HA OKPYRAKIWYVHEY Cpeay,
BOIMOMHBIX [MIO0ANBHBIX NOCHEICTEHIA.

METAIIPEIMETHBIE PE3Y.1bTAThI

B pe3syiIsTATE OCBOEHHH [POIPAMMBL 10 DHIHKE HA YPOBHE OCHOBHOIO
odwero o0pasosaduy v o0yuaweroes 0vavT copMHpOBAHEl METANPEIMETHBIE
PEIVALTATEL, BEIHUYAKLNE I0IHABATEIBHEE VHHEEPCANBHEIE VUeDHRIE AeicTEMs,
KOMMYHHKATHEHBIE  YHHBEPCANBHEIE  yueOHBIe  JeHCTBMH,  PEryISTHBHEIE
YHHBEPCANBHEIC VuehHme eACTEM.

lNo3naeaTellbHBIE VHHEBEPCAIBHELE VielHELE JeHcTEHN

bazneele JOrHYeCKkHe JeHCTEHA:



BRIMBIHTE M XAPAKTEPMIOBATE CYIUSCTEEHHBIE NIPHIHAKM O0BEKTOB
[ HBIIEHMA );

YCTRHABIMBATE CYLWECTHEHHRIA [IPHIHAK KIACCHIHMKALNY, OCHOBAHMUA 1IN0
QOODWEHHA M CPABHEHHA,

BhIABIHTE 3AKOHOMEPHOCTH H IIPOTHBOPEYHH B PACCMATPHBACMBIX hakTax,
JAHHBIX W HADIHOAEHHAX, OTHOCHIWHMACH K (JHIHUECKHUM HBIIEHHAM;
BhIABIHTE [PHYHHHO-CIEACTEEHHBIE CBHIH [IPH HM3IYUEHHUH (IHIHUECKHX
ABIEHUA W NPOLECCOs, JSIaTh BhIBOAL C MCIOIBE3I0BAHHEM JEIVKTHEHEIX
M MHAVETHBHRIX YMOIAKIHUMEHHH, BRIABMIATE THIOTEIEl O BIAUMOCEAINX
(hHANUSCKHUX BEITHUMH,

CAMOCTOHTENLHO BuIOMpaTsE cnocod pewedus yuedHoH dunanueckod
3803uM (CPABHEHWE HECKOIbKHX BAPHAHTOE pelweHus, Budop Hauboiee
NOAXOIAAWErD ¢ VUETOM CAMOCTORTENLHO BEIASIEHHBIX KPHTEPHER).

bazosbie HCCIeI0BATENLCKHE JeHCTENA!

HCIQB3I0BATE BONPOCH KAK HCCIEI08ATENLCKHA HHCTPYMEHT [IO3HAHMS,
NPOBOIAMTE 110 CAMOCTOATENEHO COCTABICHHOMY ILUIAHY ONIT, HECIO®HEIH
hH3nueCKHi  IKCHEPHMEHT, HEDOIbWOE MCCIEI0BAHME (IHIHUECKOrO
ABIICHMH;

OLUEHHMBATE HA [PMMEHMMOCTE M JOCTOBEPHOCTE  HH(DOPMALMED,
NOIYUEHHYH) B XOJ€ HCCIIEI0BAHMA HWIH 3KCIEPHMEHTE;

CAMOCTOATENEHO DOPMYIHPpOsaTs 000DIWEHNS W BRIBOAR 110 PE3VIBTATAM
NPOBEIEHHOIO HADMHOASHHA, OLBITA, HCCIEI0BAHMA,

IPOrHO3MPOBATE  BOAMOGKHOE  JaibHEHwWwee passuTHe (HIHYECKHX
NPOUSCCOB, 8 TAKKE BRIABHIATE IPEIIOIOHKEHHA 00 HX PAIBHTHH B HOBBIX
YCIOBHAX H KOHTEKCTAX.

PaboTa ¢ nudopmaumei:

IPUMEHATE PAINHUHEIE METOAbBl, HHCTPYMEHTEl M 3ANPOCH! [IPH NIOMCKE H
orfope MHQOPMALMH MIM JAHHHX © yuéToM NpeLImseHHOR vueDHo
huanueckoi 3a1aun;

AHANMIMPOBATE, CHCTEMATHIMPOBATE M MHTEPUPETHPOBATE HHMOPMALMED
PA3HUHBIX BHA0E W DOPM NPEICTaRIeHHN;

CAMOCTORTEILHO BRIOMPATE OUTHMANRHYVHY OpMY  [PeICTARIEHHN
HHGOPMALMY M WUIHOCTPHPOBATE  PELUAEMEIE  3AJ8UM  HECIIOMHBIMH
CXEMAMM, JHATPAMMAMM, HHOHA rpaduxoil 1 uX KOMOHHALMAMY.

KOMMYHHEATHEHBIE VHHBEPCA/ILHBLIE VielHble JeACTEHN:

B X0de obcyaaeHus vueDHOro MATEepPHANE, Pe3yViIbTaTOs NabopaTopHbIX
padorT M NPOEKTOB 34J3BaTh BOUPOCK! 110 CYIUECTRY 00CY#1aeMOH TeMbl H
BRICKAIBIBATE MIACH, HAUCICHHBIC HA PELUCHME 33JAUM W NOJIEPHAHME
DUIArOAENATEIEHOCTH ODILEHHA;



CONOCTABIATE CBOM CYMISHHMH ¢ CVEIACHHAMH JPYIHX  YYACTHHKOB
JHANOra, 0OHAPYAHBATE PA3IHYHE M CXOACTBO NO3HLUMIA;

BLIPAKATE CBOX) TOUKY 3PEHHHA B YCTHBIX M [IMCBMEHHBIX TEKCTAX]
NYDIHYHO IPEICTABIATE PEIVIETATEl BRIIMIHEHHOO (DHAHMYECKOrD OHLITA
(IKCHSPHMEHTA, HCCIEA0BAHKA, [IPOCKTA);

NOHHMATE H HCIOIL30BATE NPEHMYLLECTEE  KOMAHIHOH H
HHIMBHAVANLHOH padoTe 0pH  PELIEHHMH KOHEPETHOH  (IHMAHUECKOH
npobiemsl;

IPHHHMATE LEIH COBMECTHOM JeHTelLHOCTH, OpraHM3I0BLIBATE JSHCTBHA
o e JOCTHMEHWHY. PACHPENeNHT: PoiM, O00CVEJATE [POLECChl M
PEIVILTATR COBMECTHOH paboTsl, 0000IWATE MHEHHH HECKOILKMY TE0AEH;
BEUIOJHATE CBOX) YACTE PAloTel, JOCTHIEH KAUECTBEHHOID PE3VILTATA 110
CHOEMY HAIPABISHWED M KOOPAMHHUPYA CBOM JeHCTBMH ©  JAPYTHMH
WIEHAMH KOMAHIK,

OLEHHBATE KAUECTHO CBOCID BKIAJA B ODWMHA NPOAVET [0 KPHTEPHEM,
CAMOCTONTENEHO COOPMYIHPOBAHHBIM YUACTHHEAMM BIAMMOJCHCTEHA.

PeryisaTHEHLIE VHHBEPCAIBHELIE ViuedHbie JeHCTEHR

CamoopraHmzaumn:

BEIMBINTE NPOOIEME! B MHIHEHHEIX M YUeOHBIX CHTVALMAX, TPEOVHOLLHX
JUIH PeLIeHHA PHIHYECKHX IHAHMIA;

OPHEHTHPOBATECH B PAIIHYHBIX  [OAXOJAX  UPHHATHA  pelucHHi
(HHAMBHIVANLHOS, IUPHHATHE PEWEHHH B [PYINE, NPHHATHE pelucHHi
FPYINLOH )

CAMOCTOATENLHO COCTARIATE ANMOPHTM PelueHHs PHIMYSCKod 238134 WK
IIAHA WCCHEL0BAHHME © YUETOM MMEHOLMXCH PECVPCOB M CODCTBEHHBIX
BOIMOEKHOCTEH, APIryMEHTHROBATE NPSLTATAEMbIE BAPHAHTE]l PELUEHHE;
Aenats Be00p U OpaTh OTBETCTBEHHOCTE 38 PELLCHHE,

Cavoro HTPO by 3MOUHOHAIBHEBL i HHTE/LIEKT!

JaBATh AJEKBATHYH) OUEHKY CHTVALUMH H NPEATATATs IUIAH €8 H3MEHSHHN,
OOBHCHATE  IIPHUMHEL  JOCTHMEHMH  (HEJOCTHHEHMH)  PEeIVILTATOR
JEHTENBHOCTH, JABATE OLUEHKY NPHOOPETEHHOMY OLBITY;

BHOCHTh KOPPEKTHBRL B JEHTENLHOCTE (B TOM YHCIE B X0 BhINIOIHEHHH
(PHIMUECKOrD  MCCACAOBAHWMA WM [IPOEKTA) HA  OCHOBE  HOBRIX
OOCTONTENBCTE, HMIMEHHMBLUMXCH CHIVAUMHA, VCTAHOBICHHMX OWwnboK,
BOIHHELIHX TPYIHOCTEH;

OLEHHBATD COOTBETCTBHE PEIVILTATA LIEIH H YCIIOBHHM;

CTABMTE Ce0N HA MECTO APYroro YEIOBEKA B XO4E CIOpa MM JHCKYCCHM
HA HAYYHVH) TEMY, IOHHMATbE MOTHBELl, HAMEPEHHH H JIOTHKY ApYroro;



[IPM3HABATE CBOE NPABO HA OWHOKY IPH PEWEHHH (DHIHMUECKHX 38084 MIIH
B YTBEPHICHHAX HA HAVUHLIE TEMAI H TAKOE KE NPABO APYIOro.

INPEIMETHBIE PEIY.1LTATHI

K xoHuy obyueHus B 7 KIACCE NPEIMETHRIC PE3YILTATE HA DA30BOM YPOBHE
JOJHHE OTPAMATE CHOPMHUPOBAHHOCTE Y 00 YVUSHILLNXCH YMEHUI!

HCHONB3OBATE  [NOHATHA!  (HMIMUECKHE M XHMMHUECKHE  HBIICHHH,
HAOMHOJCHHE, IKCHEPHMEHT, MOJEIL, [HIOTE3d, €IMHHMUE (PHIHMUECKHX
BEMTHUHH, ATOM, MOIEKY/4, AMPEraTHeIE COCTOMHMH BEWEecTsa (Teépioe,
WHAKOE, [a3000pa3Hoe), MEXAHMUECKOE JBMWEHHE (PABHOMERHOE,
HEPABHOMEPHOS, NPAMOIHHEAHOE), TPAeKTOpHH, PAasHOAEACTBYHILIAN
CcHia, JAedhopmanus [ ynpyras, IIACTHYECKAN ), HEBECOMOCTD,
COODIARIMECH COCYAbL;

PA3IHYATE HBICHHH (Anddyins, TENI0B0S JBHMKEHHE YACTHU BEWECTsa,
PABHOMEPHOE  JABHMEHHE, HEPABHOMEPHOE  ABHMKEHHE,  HHEPLUHH,
BIAMMOACHCTBHE TEl, PABHOBECHE TBEPAMX Tel ¢ 3AKpPeIVIEHHOH OCBH)
BPALUEHHA, NEpPelada JABICHHH TBERIABIMH  TEIAMH, HHIKOCTAMH M
ra3amu, ATMOCQEpHOe  JEBIEHME, [UIABAHME Tel, LPESPALUEHHSN
MEXAHHUYECKOA JHEPIHH) 110 OIHCAHHHY WX XAPAKTEePHRIX CBOHACTE M HA
OCHOBE OHBITOB, JEMOHCTPHPYHOLWMX JAHHOE BHAHYECKOE SBIEHHE;
PACIO3HABATE  UPOHBISHHE  MIYVUCHHRIX  (MIMUECKMX  HBleHMA B
OKPYHAMWEM MHPE, B TOM 4HCIE (HIMUECKHE HBICHHE B [PHpOJE:
NPHMEPE JBHACHHA ¢ PA3IHUHBIMH CKOPOCTAMM B MMBOH M HERHBOR
HpHpOde, JAeHCTEHE CHIBI TPEHHH B NPHPOOE H TEXHHKE, BIHHHHE
ATMOCHEPHOro JABIeHHA HA HWBOM OPraHM3M, [Ia8AHME Puld, PRIYATH B
TEIE YENOBEKA, [IPH ITOM HEPEBOANTE [IPAKTHUSCKYHD 38134y B yuedHYE,
BbIJGIHTE CYILECTBEHHBIE CBOACTBA (NPHIHAKH) DHIHYECKHX ABIEHMH;
OIMCBIBATE HAYUEHHBIE CBOHCTBA TEI M (DHIMUECKME SBIEHHA, HCIONL3VH
(hHIMUECKHEe BEIMUMHEL (Macca, 00vEMm, [UIOTHOCTE BELIECTBA, BPEMS,
HYTh, CKOPOCTR, CPEAHAA CROPOCTh, CHIA VIPYTOCTH, CHIIA THHECTH, BEC
TeNa, CHIA TpeHdd, JasileHde (TeEploro Tela, HMHAKOCTH, Iasa),
BRITAMTKHBAHOLWAN CHIE, MEXAHUUECKas padora, MOWHOCTL, [UI8U0 CHILL,
MOMEHT CHIbl, KOIDOHUHMEHT [ONEIHOr0  JSACTBMA  MEXAHWIMOB,
KHHETHUESCKAN M NOTEHUHATLHAN IHEPTHH), HPH ONHCAHHH [IPABHILHO
TPAKTOBATE  (MAMYUSCKHMA  CMBICT  HMCOOABIVEMBIX  BEIMUMH, HX
O003HAUEHHA M EIMHMUEL (DHIMUECKHX BEIMUMH, HAXOIAMTE OPMYIILL,
CBH3BIBAKOWIME JAHHYVH (DHIHMYECKYH) BEIHUHHY ¢ JAPYIHMH BEIHYHHAMH,
CTPOMTE IPAMKH HIYUYEHHEIX 3ABMCHMOCTEH MHIMUSCKHX BEITHUHH;



XApaKTepHiosaTs csoficrsa ren, (dMIMYECKHME HBIEHHH W IPOLECChL,
HCIONBIVA [IPABHIIA CAOMEHHN CHI (BIOAL OAHOA npamoi), 3akod | yka,
3axoH [lackann, 3aK0H ApXHMEIA, NPABHI0 PABHOBECHN PRIYATAE (0I0KA),
«3I0JI0TOS  [IPABHIO0»  MEXAHMKH, 38K0H COXPAHEHHH MEXaHHYecKoi
JHEPIMM, [PH  ATOM  JABATE CHOBECHYH) (DOPMYJIHpPOBKY 334KOHA M
JANHCBIBATE €0 MATEMATHUYECKOE BRIPAKEHHE,

o0bucHATE DHINYECKHE HBIIEHHH, [IPOLECCH H CHBOMCTEA T, B TOM uMcle
H B KOHTEKCTE CHTYVAUMA [NPAKTHEO-OPHEHTHPOBAHHOIO XAPAKTEpa:
BRIABIATE [IPHYMHHO-CIEACTEEHHEIE CBA3H, CTPOMTE OODBHCHEHHE W3 -2
NOFHYECKHX LWArM0osE ¢ Onopol Ha 1-2 nayueHHweX csolicrea dHIMYECKHX
ABIEHNUH, (PHINYECKUX JAKOHA WM IAKOHOMEPHOCTH;

PELIATE PACUCTHRIC 337auM B 1-2 JCHCTBMHM, MCIOIB3IYVH 3AKOHEI M
hopymyiel, caalmsamMe DHUINYSCKHE BEIHMUMHEL HA OCHOBE AHANH3A
YCIOBMA 33J8UM 3ANMCHIBATE KPATKOE VCIOBME, [IOJCTARINTE QHINUECKHEe
BEIHUMHEL 8 (OPMYIL M HPOBOAMTE PACUElhl, HAXOAMTE CHPABOUHLIE
JaHHEIE, HEOOXOAMMEIE I8 PELICHHS 8144, OUSHHBATE PEATHCTHUHOCT
NOIYUEHHOA DHIHUECKOH BETHUMHEI;

PACIIO3HABATE UPOOIEMbl, KOTOPBIE MOMHO PELUMTL UPH  [OMOLIM
HIMUECKHX METOL08, B OIMCAHMM HCCIEI0BAHHA BRIASNNTE IPOBERIEMOe
NPEANOIo®EHHe  (FHIOTE3Y),  PA3IHMYaATE W HHTEPIPETHPOBATH
NONYUEHHEIA PEe3VILTAT, HAXOAMTh OWMOKM B X048 OneITa, JeNaTh
BLIBOALI 110 &0 Pe3yILTATAM;

NPOBOAMTE  ONBITHE 10 HADMHWOAGHMH) (MIMUECKHMX  MBIEHMA  WiIK
huanueckux CcBOACTB Ten: hopmynHpoBaTs HPOBERHEMbIE
NPEAIONOHEeH U, COOMPATE YCTAHOBKY M3 NPEIIOHEHHOID 000PYI0BAHMA,
JANMCBIBATE X0 ONBITA H DOPMYIHPOBATE BRIBOLL,

BLINOIHATE [IPHMLIE HIMEPEHHN PACCTONHHN, BPEMEHH, MACChHl Tena,
o0bEma, CHIE M TEMIEPATYVPEL C MCHONLIOBAHMEM AHATOIOBLIX M
uadpossx  NpuOOPOB, 3ANMCHIBATE 1IOKA33HWMA LpHDopoE C©  vudrom
33JaHHOA A0COIHTHOR NOMPEHOCTH HIMEPEHHH;

IPOBOAMTE HCCIEA0BAHME JABUCHMOCTH 04HOH dninueckoll BEIHUMHEL OT
Apyrof ¢ HMCNOIL30BAHHEM [IPAMbLIX H3MEPEHHMA (IABHCHMOCTH [YTH
PABHOMEPHO JBHMEYLWErOCH TEIA OT BPEMEHH JBMMEHHH Tela, CHIlkL
TPEHHH CKONLMEHHE OT BECA TENa, KayecTsa 00padorku nosepxHocreil Ten
H HEIABHCHMOCTH CHIIBl TPEHHA OT IUI0WAIH CONPHEOCHOBEHHA TE, CHIIkI
YUPYIOCTH OT VAIMHEHWN NPYHEHHLL, BRITANKHBAROWER cuin o7 00néva
NOrpY:*EHHOA YACTH TENA M OT IUIOTHOCTH HMHIKOCTH, 8 HEe3aBHCHMOCTH
OT [UIOTHOCTH TeNa, oT IIyOHHLEL, HA KOTORYH NOIPYXEHO TEl0, YCIOBHIA
LIABAHMS TEN, YCNOBMHA PABHOBECHS PBIYArE M DIOKOB), YVUACTBOBATE B



[IAHMPOBAHUHM  vueDHOr0 MCCHe]0BaHMH, CODMpars VCTAHOBKY M
BRUIOIHATE HMIMEPEHMA, CHSIYH NPEIIOHMEHHOMY [UIAHY, QHKCHPOBATE
PEIVABTATEL NOIYUCHHOH 3ABMCHMOCTH (DMIHUECKHMX BEIMYUMH B BHIE
npeinomeHHsy Talauy u rpahuxos, Je0aTs BRIBOJARL [0 PE3VILTATAM
HCCIEA0BAHMN,

[IPOBOAMTE KOCBEHHBIE WIMEPEHMH (QMIHMUECKHMX BEIMYMH (IUIOTHOCTE
BELECTEA MHIKOCTH M TBEPIOrO TENA, CHIA TPEHHH CHKOIBHEHHN,
JAHNEHHE  BO3AYXE,  BLITAUKHBARKOLIAY  CHI&,  JefCcTsyilas Ha
NOTPYAEHHOE B MWHMIAKOCTE TEI0, KOMPPHUUMEHT NOISIHOrO JeACTEMN
NPOCTEIX  MEXAHMIMOB), CAEAYH UPESLIOMEHHOH MHCTPYKUMM: 1IpH
BRUIOIHEHHH M3MEpeHHH CcOOMpATh IKCHEPHMEHTANBHYHY VCTAHOBKY M
BEIYHCIATE 3HAUEHHE HCKOMOH BEIHUHHEL;

CODIHIATE IPABMIA TEXHHMKH DE30MACHOCTH HpH padore ¢ NadopaTopHeIM
ODOPYI0BAHHEM;

YEAIRIBATL [PHHUMIE JeficTBHs NpuOOpoE M TEXHHUECKHX YCTPOHCTE!
BECEI, TEPMOMETP, AHHAMOMETP, COOOIMAMWMECH COCYARL, OapoOMETp,
PEIYAT, [IOASHHHEL 1 HENOJBHHHEIA O/I0K, HAKIOHHAN [UIOCKOCTE,
XAPAKTEPH3OEATE  LPHHUMIE  JeHCTEMS  W3VueHHmX  upubopos M
TEXHHYECKMX VCIPOACTE ¢ oUOpoH HA MX ONMCAHHMA (B TOM u4MCie:
NOJWHIHKKY, YCTPOHACTBO BOJONPOBOJA, CMApasIMdeckuil  npecc,
MAHOMETP, BRICOTOMED, NOPLIHEBOH HACOC, APEOMETD), HCIOIE3YH IHAHHA
0 csoerax (MIHUECKHMX HBNEHMA H HEODXOAMMEIE (PHIHUECKHE IAKOH]
H Z33R0HOMEDHOCTH,

IPUBOJNTE  OpHMEpsl  (HAXOAMTE  HMHOOPMALMK O  HPUMEpax)
IPAKTHUECKOrD HCNONs30BaHME (BHIMUECKHX 3HAHMIA B nOBCEIHEBHO
WHIHH 408 o0ecneyeHns Oe30MaCHOCTH IpH 00paleHHH ¢ IpHOOPaMH |
TEXHHUYCCKMMH VCTPOACTBAMM, COXPAHEHME 3J0POBRN M CODIHICHHA
HOPM 3KOIOTHUECKOrO [IOBEIEHHA B OKPYHRAIWEH cpeae;

OCYIUECTHINTE  OTOOp  MCTOUHMEOR  WHboOpmauus 5  Hurepxere s
COOTBETCTEMH C 34J3HHEIM [IOMCKOBBIM 3AIPOCOM, HA OCHOBE MMEHLIMXCH
IHAHMA M 0yTEM  CPABHEHMM PAIIMUHEIX  HMCTOYHMKOB  BRIJGINATE
HHQOPMALHED, KOTOPAH HBINETCH [IPOTHBOPEUHBOH WIM MOmeT OnThb
HEAOCTOBEPHOMR;

HCIIOIBI0BATE [IPH BRIIOINHEHHH YUeDHRIX 3303HHA HAYYHO=-IIOIYIAPHY D
JIHTEPATYRY  (MHIAYECKOro COJEPAHMH, CHPABOYHBIE  MATCPHAIRL,
pecypcel cetu Murepuer, B1a1eTs HpHEMAMH KOHCIEKTHPOBAHHA TEKCTA,
npecdpazosaHnd HHOOPMALNMK W2 OJHOH IHAKOBOH CHCTEMEL B APYTVHY,
CO3JABATE CODCTBEHHAIE KPATKME [IMCEMEHHEIE M YCTHRIE COODLWEHHA HA
OCHOBE 2—3 MCTOUHMEOE HHOQOPMALUMH (HAHUECKOrO COACPMAHMN, B TOM



Yueie NyONHYHO JEeNATh KPATKHE COOOLUEHHMM O PeIVIILTATAX [IPOEKTOB
MM YueDHBIX MCCIEJOBAHWEA, OPH  3TOM  IPAMOTHO MCHOIB30BATE
MIVUEHHBIA NOHATHAHEE  annapar  xypea  QMIMKM,  CONPOBOXIATE
BhICTYILUIEHHE [PEIEHTALHEH;

[IPH BbIIOIHEHHH VUYeOHRIX NPOEKTOB M HCCIEJOBAHMH PACHpPEleIsTs
OOX3IHHOCTH 8 [PYINE B COOTBETCTEMM C [OCTABIEHHRIMM 3A034aMM,
CIEINTE 33 BeINOIHEHHEM [U18HA JedcTBMA, 2J6KBATHO OUEHHBATH
colcTeeHHBI  BRISA B JEHTEILHOCTE  [PYIIE,  BhICTPAMBATE
KOMMYHHESTHEHOE B3AHMOASHCTEHE, YUHThIEAN MHEHHE OKPYKALIHX.

K xoHuy o0yueHus B 8 KIACCe NPEIMETHBIE PEIYILTATH HA DA30BOM YPOBHE
#Hbl OTPAXATE CHOPMHPOBAHHOCTE ¥ 0OVUAHIWIHXCH YMEHHII:

MCIONBIOBATE IIOHATHA! MACCA H PAIMEDR! MOTEKYII, TEII0BOE JBHKEHHE
ATOMOB W MOMNEKVI1, AIPEraTHLIE COCTORHHA BEWECTEA, KPHCTALIMUECKHE M
AMOpQHEIE TEN3, HACRIUEHHEIA M HEHACKIWEHHBI 11Ap, BIAKHOCTE
BO3AYVXA, TEMUEPATYPY, BHYTPEHHHN 3JHEPrHMH, TElos0l  JBMCATelsb,
INEMEHTAPHLIA AEKTPHYECKHA 3apa], WIEKTPHYLCKOE NONE, IIPOBOIHHKN
H AHAIEKTPHEH, [IO0CTOMHHBIA AEKTRPHYECKHA TOK, MATHHTHOS [10J18}
PAIHYATE HBAEHHMH (TEIIOBOE PACIIHMPEHHE M CHATHE, TEIUIONEPelaua,
TEILIOBOE PABHOBECHE, CMAYHBAHHE, KANMWLUINPHLIE HBIESHMNA, HCIAPEHHE,
KOHAEHCAUHA, [UIABTEHHE, KPHCTAMIHIAUMA (OTBEPASBAHHE), KHIIEHHE,
TEIIONepeaya (TeIIONpPOBOAHOCT b, KOHBEKLIHH, HIIYUYEHHE),
JNEKTPHIALMA TN, B3AHMMOACHACTEHE 3ApAA0B, JEACTBHA MEKTPHYECKOrO
TOKA, KOPOTKOS 3AMBIKAHHME, BIAMMOILEHCTBME MACHWTOB, JelicTBHE
MAFHMTHOIO [10JI8 HA NPOBOJHHE C TOKOM, MIEKTPOMATHHTHAY MHIYKLHA)
0 ONMCAHHK) HMX  X3APAKTEPHBIX  CBOACTE WM HA OCHOBE ONLITOB,
JEMOHCTPHPYHIUHX JAHHOE HHIHYECKOE HBICHHE;

PACIO3HABATE IPOMBISHHE HM3VUCHHBIX  (DM3HUECKHX HBIEHMA B
OKPYHEHIILEM MHPE, B TOM uMcile (JHIMUECKME HBIEHMS B IPHpOILE:
[OBEPXHOCTHOS HATHAEHHME M KANWUIAPHBIE HBIEHHMH B LPHPOJE,
KPHCTANLIEl B npupoie, wanvaenue Conmua, 3amepiasue  BoJ0EMOE,
MOPCEHE OpH3n, 00PAIOBAHME POCEL, TYMAHA, HHEH, CHETA, IIEKTPHUCCKHE
ABIEHHA B ATMOC(epe, MeKTPHYECTEO HHBEBIX OPIaHM3IMOB, MACHHTHOE
none 3emim, Apeid noawcos, polls MACHHTHOIO [IO0H Q04 JHM3HM HAE
3emie, NOIMPHOE CHAHME, [IPH 3TOM NEPEBOAHTE HPAKTHUCCKYH) 343Uy B
yueOHYH), BRIJACINTE CVIMGCTBEHHLIE CHBOHCTBA (IPHM3HAKHM) (QHMIMUECKHX
HBJIEHHMA;

OIHCEIBATE M3VUEHHBIE CBOACTEA TE1 M QHIHYSCKHE HBICHMH, HCIOIBIVA
(PHINYECKHE BEIMUMHEL (TEMIIEPATYPE, BHVIPECHHAN IHEPIUH, KOIHUECTEO
TEILIOTRL,  YIEIbHAN TEINIOEMKOCTE BELWECTEA, YIAENsHAW TenloTi



[LIABIEHHMA, YASIbLHAY TEIUIOTA NAPOODPAIOBAHMN, VACILHAX TEIUIOTA
cropadus  tomiusa,  xkoddduuuent noneznoro  gedcrsdu  TelosoH
MALWIHHLL, OTHOCHTENLHAN BIAXWHOCTL BO3ZAVXA, MIEKTPHUESCKHH 3apna,
CHIIA TOKA, IMEKTPHUECKOE HANPHKEHHE, COUPOTHBIEHHE [NPOBOIHHES,
YAGNLHOE — CONpPOTHEISHHE — Beéwecrsa, padora MW MOWHOCTE
JMEKTPHYESCKOID  TOKA), NpH  ONHCAHHMH  NPEBHIBHO  TPAKTOBATH
PHIMEECKHA CMBICT HCHOIBIYEMBIX BEIMUYMH, O0DOIHAYCHHMA M EAMHHLEI
hHANYECKUK  BEINMUMH, HAXOAWTL DOPMYILL, CBHIBIBAKIIME JAHHYHO
hHAMYECKYHD BEIMYMHY C© APYIHMH  BEIHYMHAMM, CTPOMTL Ipadukl
MAVUEHHEIX 3ABHCHMOCTEH (IHIAHYECKHX BEITHUNH;

XAPAKTEPHI0BAT: cBOfcrea Ten, dMIMUECKHE HEISHWH M [IPOLECCh,
MCIIOIB3IVA OCHOBHBEIE [IOUIGKEHHA MOIEKYISPHO=-KHHETHUECKOH TEOPHH
CTPOSHHE BELECTBA, NPHHLMKI CYNEPIOIHUHH NOMeH (HA KAUeCTBEHHOM
YPOBHE), 3AKOH COXPAHEHMS 3apaa, 3aKod (OMa 118 YUACTKA UENH, 3AK0H
Adacovin—/lenua, 33axkoH  COXPAHEHMH  3IHEPrHH, HOpPH  3TOM  J8BaTh
CHOBECHYH) (DOpPMYIMPOBKY 3AKOHA M 3BIHCRIBATE M0 MATEMATHYECKOE
BEIPAKEHHE]

OOBACHATE (PHMIMUECKME NPOLECCHl M CBONACTBA TN, B TOM YHCIE H B
KOHTERCTE CHTYAUHH NPAKTHKO-0PHEHTHPOBAHHOM XAPAKTEPA! BRIABINTE
IPHYMHHO=CIEACTECHHRBIE CHAIH, CTPOMTE 00bHCHEHHE M3 1—2 norvyeckux
WAreE ¢ onopoi Ha -2 HM3yueHHBIX CBOHCTEA (UMIHYECKMX HEISHHI,
hHAMYEC KUK 3AKOHOB MM JAKOHOMEPHOCTEH;

PEWATE pAcuETHeIE 34703uM B 2-3 JefcTBMA, MCHOOILIYA 3AKOHEL H
popMyisl, CBA3BIBAROWME (PHIMUSCKHE BEIHUMHEL HA OCHOBE AHANW3A
YCIOBHME 337034M 3ANMCLIBATE KPATKOES VCIIOBHE, BLIABINTE HEAOCTATOK
JAHHRIY U8 pelueHMs  3a378uM,  Be0MpaTe  38KOHEL M dopMyIin,
HEODXOAHMEIE A8 ef pPelWeHus, HPOBOJAMTE pPacuflel M CpPABHMBATE
HOIYUEHHOE 3HAUSHHE DHIMYLCKOH BETHUMHE ¢ HABECTHRIMH JAHHBIMH;
PACIIOAHABATE NPOOIEMEIL, KOTOPHIE MOMHO PEWMTE [PH  [OMOLLM
BHAMYECKHUX METONOB, HCHONLIVA OIMCAHME MCCISNOBAHMYE, BRIICIHTE
NPOBEPHEMOE  NPEINOIOMEHHE, OUSHHBATE NPABMIBHOCTE  [OPRAKA
NPOBEACHHA HCCISIOBAHMA, AT BhIBOALI;

[IPOBOAMTE  ONBITEL [0 HAOMHOJEHHH  (QHIMYECKHMX HBNEHMHA WM
prIMEECKHX CBOMACTE TeN (KANMUIAPHEIE HBIEHHS, JABHCHMOCTE J3BIICHHA
BO3AYXA OT €ro 00bEMa, TEMIEPATYPR, CKOPOCTH [IPOUECCa OCTHIBAHHA H
HAIPEBAHHA [IPH HIIYYEHHH OT UBETa H3Nydawmowed (noriowarowei)
NOBEPXHOCTH, CKOPOCTL HCIAPEHHH BOALI OT TEMIEPATYPR! HHIKOCTH H
OoWAIH  ed NnosepxHOCTH, JIEKTPH3ALUHA Tel M s3aumodefcrsde
JMEKTPHUESCKHX  38pRJ0s, B3AMMOACHCTBHE NOCTOHHHBIX  MAMHHTOB,



BHIYATH3AUHA MATHHTHRIX DOIEH NOCTORHHBIX  MATHHTOB, ACHACTBHA
MAFHHTHOIO NOMH HA NPOBOJHHE ¢ TOKOM, CBOHCTBA AIEKTPOMAIHHTA,
CBOMCTBA  JNEKTPOABMIATENH IOCTOMHHOIO  TOKA):  dopMyIHpoBaTs
[POBEPHEMBIE [PEANOIMKEHHN, CODMPATE YCTAHOBKY M3 HPELTOMEHHOTO
0OOPYA0BAHMS, OIIHCRIBATE X0 0NBITA ¥ QOPMYIHPOBATE BRIBOLL,
BRUIOAHHTE  [IPHMBIE  H3MEPEHHH  TEMUEPATYPhl,  OTHOCHTEIBHOH
BIAKHOCTH  BO3AVXA, CHIIRI TOKA, HANPAMEHHA ¢ HCIOIBIOBAHHEM
AHANOrOBEIX [PHOOPOE W JATYMKOE (BHIMYECKHMX BEIWYMH, CPABHHMBATE
PEIVILTATE HIMEPEHHMHA ¢ yufroM 38JaHHOR aDCONHTHOM NOIPELHOCTH;
IPOBOAMTE HCCIEA0BAHHE JABUCHMOCTH OAHOH QHInuecKkol BEIHUMHEL OT
ApYIroH € HCIONBIOBAHMEM  HPAMBIX  HIMEPEHHH  (IABHCHMOCTB
CONPOTHBIEHHA NPOBOJHHKA OT €ro QIHHBL, [UIOWAJH [NONEPEYHOTO
CEUYSHHH H YISIBHOIO CONPOTHBIIEHHA BEWECTEA IPOBOIHHEKA, CHITR TOKA,
HAVILETD  4epes  NPOBOJHMK, OT HANPEEEHHN HA  [POBOJHHKE,
HCCIIEAOBAHHE NOCISIOBATEILHOIO H  NAPAIUIENBHOIG  COSIHHEHHHA
IPOBOAHHKOE): [UISHHPOBATE MCCISJ0BAHME, CODMpAT:E YCTAHOBKY M
BRUIOMHATE WIMEPEHHH, CHSAYH UPELTOMEHHOMY 1U18HY, (HECHpOBATSH
PEIVILTATR [OIYVUEHHOH 33BMCHMOCTH B BMAE Tadiumy M rpadmkos,
JellaTh BRIBOALI 110 PEIYILTATAM HCCIEIOBAHHA,

IPOBOAMTE KOCBEHHBIE HIMEPEHMH (MIMUECKHMN BEIMUMH (YIeI1LHAN
TEIIOEMKOCTE  BEWECTEA, COUPOTHBIEHME LpoBoAHMKa, pabora o
MOWHOCTE IMEKTPHUSCKONO TOKA): [UIAHMPOBATE HIMEPEHMH, COOMpaTs
IKCHEPHMEHTANBHYH) YCTAHOEKY, CHEAYH NPEAIMKEHHOA HHCTPYELIHH, H
BRIYHCIATE 3HAUYSHHE BEIIHYHHAI]

CODMHAATE NIPABMIA TEXHHKH DE30NACHOCTH npK padore ¢ nabopaTOpHEIM
o0OpYI0BAHKEM;

XAPAKTEPHIOBATE  [PHHUMIE  JefCTBHH  WIYUEHHBIX  OpHOOPOE M
TEXHHUECKHX YCTPOACTE ¢ ONOPOA HA MX OUNMCAHMA (B TOM u4MCIe:
CHCTEMA OTOILIEHMH JOMOB, FHIPOMETR, UAPOsas TYPOMHA, aMnepMerp,
BOABTMETP, CUCTUHK 3INEKTPHUSCKOR 3HEPrHH, IEKTPOOCBETHTEIBHBIC
NPUOOPEL, HArPEBATENLHALIE INEKTPOUPHOOPEL (IPHMEDLL), JNEKTPHUYSCKHE
NPEAOXPAHHTENH, JEKTPOMATHHT, AMEKTPOABHIATENL NOCTORHHOIO TOKA),
MCHOMNE3YH 3HAHMH O CBOHcTBAX (Mianueckux ssleHHi M Heobxoamumele
(HHIMYECKHE SAKOHOMEPHOCTH;

PACIIO3HABATE NPOCTHIE TEXHHUYSCKHE YOTPORCTBA W MIMEDHTE/IbHBIE
NpUOOpsl [0 CXEMAM M CXEMATHUHRIM  PHCVHKAM  (MMIAKOCTHBIA
TEPMOMETP, TEPMOC, NCHXPOMETP, THIPOMETP, ABHMIATENR BEHYTPEHHETO
CIOPaHHA, 3TEKTPOCKONL, PeoCcTar), COCTABINTL CXEMbl AIEKTPHYECKHX



LENEi ¢ NOCHeIOBATEILHEIM M NAPANTEILHEIM COEIHHEHHEM IIEMEHTOB,
PA3JIHYAN YCIIOBHLIE OD03HAYEHHA IEMEHTOB HIEKTPHUYECKHX LENeH;
NPHBOAMTE  NPHMEpPs!  (HAXOAMTE  HHOOPMALMK O  [PHMEPAEX)
NPAKTHYECKOrD HCHONBIOBAHMA (HIHUECKHX 3HAHHWA B 10BCEIAHEBHOH
WHIHM A0 oDecrieueHns De30NacHOCTH npH oDpaweHus ¢ npudopaMu K1
TEXHHUECKHMH YCTPOACTBAMM, COXPAHEHMS 3J0pOBRH M CODNHOISHMH
HOPM 3KOIOIHYECKOrD [IOBEIEHHA B OKPYHAHIIWIER Cpele;

OCYIECTBANTE  NOMCK  HHQOpMAuMH  QHIHYECKOrD COJepWAHMH B
Hurepuaere, HA OCHOBE HMEHLWHXCH 3HAHHA B nyrém  CPABHEHHA
JONOMHHTENEHEIX  MCTOUHMKOB  BBIZSINT:  WHOOPMAUMK, KOTOpAH
ABIHETCH NPOTHBOPEUHBON HIIH MOMET ObITh HELOCTOBEPHOMH;
MCIIQIB3I0BATE [IPH BREIIOIHEHHH YUeOHBIX 33J3HHHA HAYUHO--110IYIHPHY D
MHTEPATYPY  (DHIMYECKOrD COJEP®AHHH, CHPABOUHBIE  MATEPHAINLL,
pecypeel cet Murepuer, snagers npuéMaMi KOHCIEKTHPOBAHHA TEKCTE,
NpeodpazosaHnd HHOOPMALKK M3 04HOH IHAKOBOH CHCTEMBL B APVIYHY;
CO343BaTs CODCTHEHHRIE [IMCBMEHHBIE M KPATKHE YCTHBIE COOOLIEHHN,
0Do0Wwan  HHQOPMALMK W3  HECKOIBKHMX MCTOUHMKOE  (IM3HUECKOIO
CONEPMAHHA, B TOM uMcle NyOIMUHO [PEICTABINTL  PE3y/ILTATH
NPOSKTHOH MM MCCHEI0BATENLCKOA JEHTEILHOCTH, [IPH 3T0M [PAMOTHO
MCIQIB30BATE  MIYYeHHBIH NOHATHAHBA  annapar  kypea  (M3HKw,
CONPOBOXIATE BRICTYILIEHHE NPEICHTALMEH;

IPH BbUIOIHEHHH YYeOHLIX [POEKTOB M HCCHSJ0BAHHHA (IH3HYECKHX
NPOUECCOE PACHPEISINTE OOMIAHHOCTH B TPYINE B COOTHBETCTBMH C
NOCTABISHHBIMH 33J34aMH, CIEAHTL 33 BRIIOJHEHHEM 1U1aHA JefcTBHA M
KOPPEKTHPOBATE €r0, AJEKBATHO OUESHMBATE CODCTBEHHEIA BRIA] B
JERTENBHOCTE MPYILIbL, BRICTPAMBATE KOMMYHHKATHBHOE B3aUMOAEHCTBHE,
NPOHBIAN [OTOBHOCTE PAIPEILATE KOH(PIHKTRL

K xonuy o0yvueHHs B 9 KIACCe NPEIMETHRIE PEIVILTATE HE D33080M YPOBHE
AOUI#HEL OTPAKATE CHOPMHPOBAHHOCTE ¥ OOVUAKIWNXCH YMEHHI!

HCNONB30BATE  [IOHATHAD  CHCTEMA  OTCUETa, MATEPHANBHAN  TOUKA,
TPAEKTOPHS, OTHOCHTENBHOCTE MEXAHMUECKOrO JBMMEHHs, Aedopmanus
(YOpyras, IACTHUYECKAN ), TPEHHE, USHTPOCTPEMHTEILHOS YCKOpPEHHE,
HEBECOMOCTE W HEPErpy3kM, LEHTp TamecTH, adconotHo Teépioe Teno,
LEHTP THAECTH TBEPIOro TENA, PABHOBECHE, MEXAHHUSCKHE KONeDaHud M
BOMHBL, 3I8VK, WHOPA3lBYE M YILTPAIBYK, 3EKTPOMATHMTHBIE BOHLI,
WIKATA INEKTPOMATHHTHBIX BOIH, CHET, DIM30OPYKOCTE M JANLHO30PKOCTE,
CHEKTPbl HCIYCKAHHA W [OTIOWEHHA, Alb(a-, 0eTa- H raMMa-HITYUCHHH,
H3OTOIb, HAEPHAN IHEPIETHEE,



PA3JIHYATE HBIACHHA (PABHOMEPHOE H HEPABHOMEPHOE NPAMOIHHEAHOE
JBMAECHME, PABHOVCKOPEHHOE NPHMOIHHEHHOE JRMMEHHE, CBODOJHOE
NAJEHHE TEN, PABHOMEPHOE JBHMEHHE 110 OKPYAHOCTH, BIAMMOoJeHCcTEHE
TEI, PEAKTHEHOE IABMMEHHME, KONCDATENBHOE JBMHCHHE (IATYXAMOWHE H
BEIHYAIEHHEIE KOIe0aHHA), PEIOHAHC, BOIHOBOE JBHAMEHHE, OTPAXEHHME
3BYKA, NpAMOIMHEHHOE PACHPOCTPAHEHHE, OTPAKEHHE H NPENOMIEHME
CBETA, [OIHOE BHYTPEHHES OTPAKEHHE CBETA, PAIIOKEHHE DEI0r0 CBETA B
CHEKTRp M CIKEHHE CHEKTPANLHBIX  UBETOB, JWUCIEPCHH  CBETA,
ECTECTBEHHAN PAAHOAKTHEHOCTL, BOIHHKHOBEHHE JIHHEHAUATOrD CHeKTpa
HAMVYEHHA ) 110 OIHCAHHED HX XAPDAKTEPHLIX CBOACTE M HA OCHOBE OIILITOB,
JEMOHCTPHPYHILLMX JAHHOE DHINUSCKOS SBICHHE;

PACIOIHABATE  IPOABICHHE MIVUCHHBIX  (DMIHUCCKHMX  HBICHHMA B
OKPYHEHIIWEM MHPE (B TOM UYHCIe (QHIMYECKHE SNBISHHME B LPHpOIE:
IPHIMBEL B OTJIMBLL, AsHaeHHe 111aHeT COolHeUHON CHCTEMBI, PEAKTHEHOE
ABHAEHHE IKMBBIX OpPradHWIMOB, BOCHPHHTHE 3BYKOBE HHBOTHBIMM,
JeMISTpHCEHHE, CEACMHYECKHE BOJHbLL, LYVHAMH, 3X0, UBETA TN,
OUTHYSCKHE HBICHHA B HPHPOAE, DHONOCHYECKOE JSHCTEHE BHIMMOIO,
YABTPADHOISTOBOID M PEHITEHOBCKOIO HANVYEHMI, eCTecTBeHHLIA
PAAHOAKTHBHEIA (IOH, KOCMHUECKME JVUH, PAIMOAKTHEHOE HATYUEHHE
NPHPOAHLEIX  MHHEPANOB, JeACTBEME PAIHOAKTHEHRIX HINYUYEHHH Ha
OpPraH{3M 4Yel0BeKa), NPH 3TOM [NEPeBOIHTE NPAKTHYECKYH) 34734y B
yueOHYH, BRIJGINTE CYIUECTHBEHHBIE CBOMCTBA (IIpH3HAKKH) QHIHUECKHX
HBIIEHMA;

OHHCBIBATE H3YUEHHEIE CBOACTEA TEl M DHIMUECKHE HBISHMN, HCIOIBIVE
MHANYECKHE BEIHYMHEl (CPEIHHN M MIHOBEHHAW CKOPOCT: TEI& [pH
HEPABHOMEPHOM JABHACHHH, YCKOPEHHE, NEpeMEelueHHe, NYTh, YIIIOBAH
CKOPOCTh, CHIA TPEHHH, CHIA YHPYIOCTH, CHIA THHECTH, YCKOPEHME
CBOOOJHOIO  [AJEHMN, BEC TENA, WMIVIBE TEN4, HMIVILE CHILL,
MexaHuueckas padora M MOWHOCTS, [NOTEHUMANRHAN JIHEPrUs  TEla,
NOJHATOIO HAA NOBEPXHOCTRHY IEMIH, NOTEHLUHANLHAR IHEPIHHA CHATOR
NPYAHHBL, KHHETHYECKAH 3IHEPIHH, [IOJHAN MEXAHHYECKAH 3IHEPIHA,
NEPHO] M UACTOTA KOMEDAHMHA, 1TMHA BOIHEL, MPOMKOCTE 3BVKA M BRICOTA
TOHA, CKOPOCTE CBETA, NOKAATENL NPETOMISHHA Cpedsbl), IPH OIHCAHMK
IPABHIBHO TPAKTOBATL (PHIHUYECKHMA CMBICH HCHOIB3YEMBIX BEIHYMH,
O003HAYEHHH H EIMHMUEL (HIMUYECKMX BEIMUMH, HAXOAWTE (DOpPMYIILL,
CBA3BIBAOLIME JAHHYVH (HAHUECKVH) BETHUMHY ¢ APYIHMH BETHUMHAMM,
CTPOHTE IPAQHKH H3YUYEHHEIX 3ABHCHMOCTEH (DHIMUSCKHX BEIHUHH,
XAPAKIEPH30BATE CBOHCTBA Tel, (HIMUECKHE HENEHHH M POLECCesl,
HCNOIBE3YH 3AKOH COXPAHEHHH JHEPIHH, 34KO0H BOEMHMPHOIO TAINOTEHHH,



[PHHLMIL CYIEPIOIMUMM  CHII, [NPHHLMII OTHOCHTEIRHOCTH [anumes,
3aK0HBl HBHOTOHA, 3AKOH COXPAHEHHE WMIVILCA, 3AKOHBI OTPAMEHHH M
NPETOMISHHMS CBETA, 3AKOHbI COXPAHEHHA 3APAJ0BOI0 M MACCOBOIO UHCEN
[PH SACPHLIX PEAKLMAX, [PH 3TOM J3BaTh CAOBECHYH (OPMVIHPOBKY
IAKOHA W 32IMCHIBATE €00 MATEMATHUECKOE BRIPAMEHHE;

OOBACHATE (PHIMUECKHE NPOLECChl M CBOHCTEA TEN, B TOM UMCIE H B
KOHTEKCTE CHIVAUMA [PAKTHKO-OPHEHTHPOBAHHOIG XAPAKTEPa: BhIAEIATE
HPHUMHHO==CIEICTBEHHRIE  CBH3M, CTPOMTE OOBACHEHME M3 2-3
NOFHYECKHX WATOB ¢ ONOpoR HA 2-3 MAYUeHHBIX CBOHCTBA (MIMUECKHUX
SIBIeHMA, H3NUECKHX 3AKOHOB WK 3AKOHOMEPHOCTEH;

PEIATE  pacudTHRIE 333ud  (ONWMPAKIIUMEcH HA cucremy w3 2-3
YPABHEHHMH ), HCIIOIBAVH 3AK0HE! M (DOPMYIIEL, CBA3BIBANOLWIME QHIMUECKHE
BEIHUMHBI. HAE OCHOHBE AHANW3IA YCIOBMH 33J34M 33IHCHIBATE KPATKOE
YCIOBHE, BRINBINTE HEJOCTARWIME WIM WI0BITOUHEIE JaHHBIE, BROHPATE
3aK0HEl # DopMyIsl, HEODXOAHMEIE LI PELUEHHUN, [IPOBOAMTE PACYETEL K
OLUEHHBATE PEATHCTHYHOCTE  [OJYUEHHOIO  3HadeHus  duanueckod
BE/IHYHHEI;

PACIIOIHABATE UPOOIEMBl, KOTOPRIE MOKHO PEWNTL [PH  [OMOLM
(HINUSCKHX METONO0B, MCHMILIYA OINHCAHWME HCCICIOBAHMH, BRIICIATE
[POBEPHEMOE  [PEINOIOHEHHE, OUSHHMBATE [IPABHIBHOCTE  [IOPAAKE
IPOBEIEHHA  MCCIEJ0BAHMH, JENATh  BRIBOABIL, HHTEPIPETHPOBATH
PEIVILTATH HAOMHAEHHH M ONBITOB;

HPOBOAMTE  OUBITE 10 HADNWwAeHME)  QHIHUecKHUX  sBIeHHE Wi
hHAnUeCKHX CBOHCTS Tel (HMIVUEHHE BTOPOro 3ax0HA HunloToHa, 3akoHa
COXPAHEHHH IHEPCHH, 3ABHCHMOCTh [EPHOJA KONEDAHMH [NPYAHHHOIO
MASTHHEA OT MACCH IPy3a H ®ECTKOCTH NPYHMHEI M HEIABHCHMOCTE OT
AMILTATYBI MATRIX KONEOAHMHA, NPAMOIHHEHHOE PACIIPOCTPAHEHHE CBETA,
paldlomeHHe OeNoro CBETA B CHEKTP, HIVYEHHE CBOHCTE H300pameHHA B
[UVIOCKOM 3EpPKANE W CBOHCTE M300PAMEHMA NpeiMera B cobuparowei
NHH3IE, HAODMHJSHHE CIUVIOWHEIX M JIHHEHUATHX CHEKTPOB HINYUEHHH):
CAMOCTOHTENRHO CODMpaTe  YCTAHOBKY M3 u3DeiTouHoro  wHadopa
oOOpYIOBAHMA,  OINMCBIBATE XO4 ONBITA M E€ro  pe3viIeTaThl,
POpMYTHPOBATE BRIBOL;

HPOBOAMTE [IPH HEOOXOAMMOCTH CEPHE [IPSMBIX MIMEPEHHMN, Olpeleiny
CPEdHEE 3HAUEHHE MHIMEpHEMOH  BelMuMHel (DOKYCHOE paccrosHue
coDuparowed  nuH3n), ODOCHOBRIBATE BROOpP cnocoda  HIMEPEHMH
(MEIMEpuTEILHOrO Npudopa);

HPOBOAMTE WCCICA0OBAHME 3ABMCHMOCTEH (HMIMUECKMX BEIMUMH ¢
MCHOIBI0OBAHMEM [PAMBIX H3IMEPEHH (IABMCHMOCTE [YTH OT BpPEMEHH



P PABHOVCKOPEHHOM [IBMAEHMM O3 HAUANRHOH CKOPOCTH, LEpHOJa
koefaHui MATEMATHUYECKOrO MAWTHMKA OT JAJIMHBEL HWUTH, 3ABUCHMOCTH
YIMA OTPAMEHMH CBETA OT VINA NAJSHMM W YIJA LPEIOMISHMS OT yria
NANEHMN): IUIAHMPOBATE WCCIEIOBAHME, CAMOCTOATEILHO CODMPATE
YCTAHOBKY, (IMKCHMPOBATE PEIYILTATE  [OIVUEHHOH  3EBMCHMOCTH
huanueckux senMuMd B sBude 1adauy W rpaduios, JeNaTh HEIBOARL 1O
PEIYVILTATAM HCCIE0BAHMN]

IPOBOJMTE KOCHEHHBIE MIMEPEHHMH (MIMUECKMX BEIWUMH (CPEIHSN
CKOPOCTE M VCKOPEHME TEeNa [P PABHOVCKOPEHHOM  JABMMEHWH,
YCKOpPEHHE CBODOJHOrO NANCHHH, #ECTKOCTh NpyaMHel, Ko3dduuuent
TPEHHMH CKOIBHEHHH, MEXAHMUECKAN pPaloTA M MOWHOCTh, YACTOTA M
nepuod  KOoNeDAHMA  MATEMATHYECKOIO M [(PYAHHHOIO MANTHHKOB,
OUTHYECKas CHiIa  coDuparowed  IMH3LL,  PAIHOAKTHBHEIA  how):
IIAHHPOBATE M3AMEPEHMH, COOMPATE IKCIEPHMEHTAILHVH) YCTAHOBKY M
BRIUIOIHATE MIMEPEHMH, CHEAVA NPELIMHEHHON HHCTPYVKLUMH, BRIUHCIATh
IHAYCHHE HEIHUMHEL M SHAIHAMPOBATE [OIYUEHHEIE PEIVILTATE ¢ yusrom
JANAHHOA NOTPELHOCTH HAMEPEHHEH,

CODIHIATE NPABMIA TEXHHKH DE30NACHOCTH LIpH padoTe ¢ Nab0opaATOPHBIM
OO0y A0BAHHEM;

PAIMYATE OCHOBHBEIE [PHIHAKH MAVUeHHRIX  du3nueckux  mogeneii:
MATEPHANEHAN TOUKA, ADCOMHOTHO TBEPIOE TENO, TOUEUHBIH MCTOUHMEK
CBETA, 1YY, TOHKEM [IMH3A, [UIAHETAPHAN MOIEN: ATOMA, HYKIOHHAH
MOJE/s ATOMHOIO HAPA;

XAPAKTEPHIOBATE LPHHLUMIE  JeACTBMH  M3VUEHHRX Opudopos M
TEXHHUECKHX YCTPOHCTE ¢ Onopol HA MX ONWMCAHMA (B TOM uMCle:
CHMAOMETP, JATUMKH [ONOMEHHMH, PACCTOMHHMA M YCKODEHMN, DPAKera,
INOAOT, OUKM, nepuckon, QoToannapar, ONTHYECKHME CBETOBORL,
CHEKTPOCKOI, JOIMMETP, Kamepa BuibcoHa), HCNONBIYH 3HAHMA O
CBOHCTBAX  (IMIMYECKMX  SBIEHMA M HEOoOXOAMMBIE  (QHIMUECKHE
JAKOHOMEPHOCTH,

MCIIQB30BATE CXEMbl M CXEMATHUHBIE PHCYHKM M3VUEHHBIX TEXHHUECKMX
YCTPOHCTE, MAMEPHTEILHEX NPHOOPOE M TEXHOIOMHUECKMX [POLECCOB
IPH PeeHuH VUeDHO--IIPAKTHUECKHY 238744, OUTHUYECKME CXEMBI A0
NOCTPOeHHH H30DpaXeHnil B IUIOCKOM 3eprate ¥ coDuparoweii TnH3e;
INPUMBOAMTE  NPUMEp:l  (HANOAWMTE  MHOOPMALMK ©  HpUMEpax)
NPAKTHYECKOrD HCHOIB30BAHMA (HINUECKNX IHAHMIA B NOBCEIHEBHOMN
WHIHH 208 oDecneueHns Oe30UaCHOCTH NPH 00PAIEHHH ¢ NPHOOPaMH |
TEXHHUECKHMH VCTPOHCTEAMM, COXPAHEHMS 3J0POBRA W CODIHIEHUN
HOPM 3KOIOTHUYECKOrD IOBEIEHHA B OKPYHAIWER cpee;



OCYLMECTBIATE  NOMCK  MHDOpMAUMK  (PHMIHYECKOID COJEPHAHMH B
HurepHere, caMOCTOSTENLHO HOPMYIHPYA OMCKOBBIH 3A1POC, HAXOIHTE
NYTH ONPEJETeHHs JOCTOBEPHOCTH NOIVUEHHOH HHDOPMALUMKH HA OCHOBE
HMEHUHXCH 3HAHHHA H J0NOIHHTEIbHLIX HECTOYHHEOB,

HCIOIB3IOBATE [IPH BRINOIHEHHH YYe0HMX 3808HHA HAYYHO--TIONYIAPHY
aureparypy  GHUIMYECKOro  COJSPHAHMH, CLUPABOYHBIE  MATEPHAILL
pecypenl cetH MarepHer, B1a1eTs NPHEMAMH KOHCIIEKTHPOBAHHA TEKCTA,
Npecdpa3osaHud HHOOPMALHK W2 OJHON IHAKOBOH CHCTEMBIL B APVIYHY;
CO31ABATE COOCTBEHHBIE [IMChMEHHBIE M YCTHRIE COODLIEHMA HA OCHOBE
HHQOPMALMH M3 HECKOIBKHMX HCTOUHHKOB (HIHUECKOIO CONCPHAHHA,
NYOIHYHO (PEICTABIATE PEIVILTATAl IPOEKTHON MIH HCCIEI0BATENBCKOMH
ACHTENBHOCTH, HPH  3TOM  IPAMOTHO  HCNQIL3IOBATE  H3YUCHHIA
NOHHTHAHEIA ANNAPAT WM3YYaeMOoro pasfens Quidkd W COUpPOBOXIATE
BRICTYILIEHHE npeleHraumeidl ¢ yufrom ocoleHHOCTEl  AvIMTOpHM
CEEPCTHHROB.
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- ) BudauoTera LIOE
3.1 MexaHHYeCKoe JBHESHHS 3 i
https://m edsoo.ru/Tf4161%4
32 HHepuHa, Macca, MOTHOCTh 4 BudauoTera LIOE




https://m_adsoo. nu 7416 1944

bBubawoTtera LICK

33 . CHI 2
7 Ciuna. Buzel cun 12 https://m.edsoo.ny 74161594
HToro no paigeny 19
Fainen 4. Jasiaenue TEEPILIX TET, KHIKOCTER H ralos
4] Aannende. [Nepagada JapneHHA TREPIEIMH 2 bBrHdmwoTera LIOK
' TEMAMH, KHIKOCTAMHE W FATaMM - https://'m.edsoo.ru/ 7416194
BubnuoTera LIOK
4.2 AasneHrde sHIKOCTH 4
B https://m.edsoo.ru/ 7416194
. bBrbaioTara LIOK
43 ATMmochepHoe JapTeHHe
Hep > https://'m.edsoo.ru/ 7416194
44 AefcTaie MHIKOCTH M Fa3d HA NOTPYHREHHOS 3 1 brbnioTara LIOK
' B HHX Telo hitps://m. edsoo ru/ 7416194
Hroro no paigeny 20
Painen 5. Pabora B MOWIHOCTE. IHEPTHA
- bBrbaioTara LIOK
3.1 PaboTa H MOWHOCTE 3 | 1 i
https://'m.edsoo.ru/ 7416194
52 [MpocToie MEXaMHIME 8 1 Bibanoteka LIOK
= (= A {
P https://'m.edsoo.ru/ 7416194
- bBrbaxoTera LIOK
5.3 MexaHKYECKaA IHEPTHA 4 H .
https://m.edsoo.ru/ 7416194
HToro no paigeny 15
PeaspeHOE BPEMA 2
OBLIEE KOMHYECTBO YACOB I10 MPOI'PAMME 68 9




8 KJIACC

KoawvecTeo yacos INEKTPOHHBIE
HauMeHOBAHKE PATTEIOE H TEM (undposrie)
Ne n/m - . :
PO PAMMLI Beera KoutpoibHeie | [IpakTHYECKHE ofpAIORATENLIKIE
padors padors pecy e
Faigen 1. Tenaopnie ABIEHHA
1.1 CrpoeHie H ceofcTRa B2lISCTEA 7 EmfEmnmcma [N
' hitps://m.edsoo. 7418 lce
buGnHoTexa LIOK
1.2 Tennoese NpoUECChl 21 3 hitos-//m.cdsoo.nu TF4 18 Loe
Hrtoro ne paageny 28
Faigen 1. INEKTPHYECKHE H MATHHTHEE ABIEHHA
7] INEKTPHYSCKHS 3apATel. JapA e HHES TETA 6 bu@nuotexa LIOK
o i HX B3aHModefcTeHe https://m.edsoo.nu/Tf418 1 ce
22 MocTosHHE 3nekTpHYeckrl Tox 21 & EL[ﬁ.‘JHDTEhﬂ le'_'“u_ .
DS/ mMEdsno. Ny /i3I8 ICE
23 MArHHTHEIE ABTEHHA i EL[ﬁ.‘JHDTEhﬂ le'_'“u_ q)
DS/ mMEdsno. Ny /i3I8 ICE
24 INEXTPOMATHHTHAA HHIVKLIHA 4 EL[ﬁ.‘JHDTEhﬂ le'_'“u_ q)
DS/ mMEdsno. Ny /i3I8 ICE
Hroro ne paageny 37
PeaepeHos Bpena 3
OBLIEE KOMHYECTBO YACOB MO MPOTPAMME 68 6 9




9 KJIACC

KoauuecT B0 uacon INEKTPOHHBIE
Ne /it IHanmMenopanHe paItenons 0 TEM . (undpopne)
MNe o nporpasLL Beero Koutpoabnee | [MpakTuueckne OB PAIOBATETLHLIE
patorn padoT b _
pecypekl
Fazgen 1. MexauuveckHe ABIeHHA
1] MexayHueckoe JBHESHHS W cnocodel ero 10 I EBuGnuoTtera LIOK
) OMKHCAHKA hitms: ' m.edsoo. nw T4 | adat
- EBuGnuoTtera LIOK
1.2 BaawmoIsEcTaHE TaN 20 3 1 .
hitps:'m.edsoo. nw 784 | adat
- bubdnuoTexa LIOK
1.3 Jak0HEl COXPAHEHHA 10 3 U .
hitms: ' m.edsoo. nw T4 | adat
Hroro no paageny 40
Pazgen 2. Mexapuyeckue KolefaHia H BOJIHLI
- - EBuGnuoTtera LIOK
2.1 MexauHuackHe KonedaHHs 3 L
hitms: ' m.edsoo. nw T4 | adat
- EBudnvoTera LIOK
22 MexaHH4eckHe BOTHEL 3BYE B 3 1 .
hitms:/m.edsoo. w74 | adah
Hroro no paageny 15
Painen 3. JAeKTPOMATHHTHOE 018 H WIEKTPOMATHHTHLIE BOVTHEL
3] INEKTPOMATHHTHOS NONe H P - buGnuoTexa LIOK
a. £Z -
IT2KTROMATHHTHRIZ BOTHL https://m.edsoo. nw 74 | a4ah
Hroro no paageny 6
Paznen 4. CEeToBLIE ABTEHHA
4.1 Jak0oHEl PACTPOCTPAHEHHA CBETA 6 2 buGnuoTexa LIOK




https://m.edsoo.nu/ T4 | a4ah
41 THHIE H ONTHYSCKKHE NpHOO 6 3 EnGmorexa HOK
~ SRR RiE NpHhopeL - hitrs://'m.edsoo. T4 | a4ab
- . buGnHoTeka LIOK
43 Paanoweanye Genore CBETA B COEKTP 3 2 I .
https://m.edsoo.nu/ T4 | a4ah
Hroro no paageny 15
FPaigen 5. KeanToBLIE ABIEHHA
_ bubnuoTeka LIOK
5.1 HenyckaHie H NOrIoMEHHS CBETA ATOMOM 4 s
r https://m.edsoo.nu/ T4 | a4ah
5 CrpoeHKe ATOMHOTO 41pa 6 l BGmaoresa HOK
- ) i . Apd httrs://'m.sdsoo.nu 714 | adab
. S TenHLle heakL - bu@inuoTexa LIOK
o AEPERIC peiil https://'m.cdsoo. /T4 | adab
Hrtoro no paagemy 17
Faznen 6. MosTopaTeibio-obodinamnimii MoIyisL
6l [MoeTopeHie i 0DoO e HHE COJepKaHHA g . bubnuoTteka LIOK
- kypea dieanke 3a 7-9 knace - https://m.edsoo. n/ T4 | adah
Hroro no paageny 9
OBIUIEE KOJIHHECTBO YACOB 10 [TPOT PAMME 102 5 27







IHoypouHoe nianupoBanue no ¢pusnke, 7 Kiacc, 2 yaca B HeJieJIo.

Ne Tema ypoxka KomnuectBo
\n 4acoB
®Du3nKa u ee poJib B MO3HAHUU OKPYKAKOIIEr0 MUPA 6
1. | BBouusii uactpykTax no Th. Uro u3ydaer pusnka 1
2. | ®usnueckue TepMuHbL. HaydHble METOIbI H3yYCHHUS TIPUPOIBI 1
3. | ®usnueckue BeIMUMHBI U UX u3Mepenue. [IpakTudeckas padora 1
«IIepeBo eqMHUILL U3MEPEHHUSI.
4. | OnpeneneHue MEHBI JACTICHUS H3MEPUTEIBHOTO TTprbopa. ToUHOCTH 1
Y TIOTPEITHOCTh U3MEPEHHUSL.
5. | O6bem kak pusuueckas Benuunna. JI\p "Onpenenenue mokasanui 1
M3MepuTeNbHOro nprudopa”
6. | ®usnka 1 ee BIMSIHUE HA Pa3BUTHE TCXHUKHU 1
IlepBoHavaibHbIE CBEAEHUSI 0 CTPOEHUH BellecTBA 6
7. | Ctpoenue BemecTBa. Mosiekynbl. BpoyHOBCKOE NBH)KCHHE. 1
8. | JI\p "Onpenencure pa3mMepoB Masbix Tea" 1
9. | Iuddy3us B razax, KUAKOCTIX U TBEPBIX TEIaX 1
10.| B3auMHOE NPUTSKEHNE U OTTATKUBAHUE MOJICKYJ 1
11.| ArperatHblie cOCTOSIHUS BelllecTBa. Pa3nuuus B CTpOCHUM BELIECTB. 1
12.| «CBeneHus 0 BEIIECTBE» MOBTOPUTEIHHO-0000IIAOIIHNI YPOK. 1
Tecr.
JIBu:keHHe U B3aMMO/IeiicTBHE TeJl 19
13.| Mexanuueckoe aBuxeHne. PaBHoMepHOE U HepaBHOMEpPHOE 1
JIBUKCHHE.
14.| Ckopoctb. EnuHUIBI CKOPOCTH. 1
15.| Pacuer nmytu u BpeMeHHU ABWKeHMs. Pemenue 3agau. 1
16.| SBnenue unepuuu. Pemenune 3anay. 1
17.| B3aumopeiictsue tei. Macca. EquHHIIBI MacChI. 1
18.| JI\p "U3mepenune macchl Tena" 1
19.| I1noTHOCTH BelecTBa. 1




20.| Pacuet mMacchl u 0ObeMa Teja Mo ero mioTHoCTH. Pemenue 3amau 1

21.| ®ponranbHelii onbIT "M3Mepenne o6bemMa TBEpIOro Tena' 1

22.| ®ponranbHelii onbIT "OmpeneneHue mIOTHOCTH TBEPAOTo Tena'. 1

23.| Cuna. SlBnenue tarotenus. Cuia TSHKECTH. 1

24.| Cuna ynpyroctu. 3akoH ['yka. 1

25.| JI\p "HccnenoBanue Cuitbl yipyroctu'" 1

26.| Bec Tena. CBsi3b MEXIy CHIION TSDKECTH M MacCOM Tea. 1
HesecomocTs.

27.| Usmepenue cui. [Iuaamometp. JI\p "I'pagynpoBanue npyKUHBI 1
nuHaMomeTpa"

28.| CnoxeHne IByX CHJI, HAITPABIEHHBIX B0 OJHOM MPSIMOH. 1
PaBHOfielicTBYIOIIIAS CHIIA.

29.| Cuna tpenus. Tpenue nokost. Tpenne ckonbxenns. Koaddurment 1
TpeHus. TpeHHe B IPUPOJIC U TEXHUKE.

30.| UccnenoBanue cuiibl TpeHUsI CKOJIb)KEeHU. Perienre 3amay mo reme 1

31.| KonTtponbsHas padota Ne2 «BzaumopeicTeue Tem» 1

JlaBJieHue TBePABIX TeJ, JKUAKOCTEH U ra3oB 20

32.| aBinenue. EquHULBI JaBICHHMS. 1

33.| CriocoObl yMEHBIIICHUS U YBEITMUCHUS JaBjicHuUs. Pemenue 3amay. 1

34.| [laBiieHHuE Ta3a. 1

35.| Ilepenava naBiieHUS KUIAKOCTSIMH U Ta3aMu. 3akoH [lackais. 1

36.| JlaBneHue B )KUIKOCTH | Ta3e. PacueT naBieHus Ha JHO U CTEHKH 1
cocyna

37.| Pemenue 3ama4 Ha pacueT aaieHus. CamocTosTeNIbHAs paboTa 1Mo 1
teme "JlaBieHne TBEpABIX Tell, KUIKOCTEN U ra3oB".

38.| Coobmaromiue cocysl 1

39.| Bec Bo3ayxa. ATMocepHOe naBieHue 1

40.| U3mepenue atmocdepHoro aasienus. OnbiT Toppuuesu. 1

41.| bapometp-anepous. ATMochepHOe AaBICHHE Ha Pa3InYHbBIX 1

BbBICOTax.




42.| Manometpsl. [lopurHeBo# )KUIKOCTHOM HAcOC. 1

43.| T'mapaBauveckuii mpecc 1

44.| JleicTBUE KUAKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TEJO. 1

45.| 3akon Apxumena. 1

46.| Pemenue 3a/1a4 1o TeMaM «ApXUMeEIOBa CHIIay, 1

47.| JI\p "UccnenoBanue BBITAIKUBAIOIICH CUIIBL, ACHCTBYIONICH Ha 1
MOTpyKEHHOE Teno"

48.| TlnaBanue Tei. [naBanue cynoB. BosmyxoruraBanue 1

49.| Pemenue 3a1ad 1Mo TeMaM «ApXUMeEI0Ba CHIIay, «YCIOBHS 1
TUTABAHUS TEID

50.| [MoBTOpUTENBHO-0000IarOIHIA YPOK TI0 TeMe "JlaBIeHne TBEPIbIX 1
TEJI, )KUIKOCTEH U ra3oB".

51.| KonrtponsHas padota o teme "Apxumenona cumia'. 1

PadoTa u MOIIHOCTH. DHepPrus 15
52.| Mexannueckas pabota. Enuauiis paboThI. 1




53.

Mexannueckass MOITHOCTE. EAWMHUIIBI MOIITHOCTH.

54.| IpakTudeckas padbora «OmnpeneneHue padoThl U MOITHOCTH

55.| [Ipocteie mexanu3Mbl. Peruar. PaBHOBecHe cuil Ha pbryare.

56.| MomeHT cuibl. Peruaru B TexHUKE, OBITY U IPUPOJIE

57.| JI\p "BeisicHeHre ycI0BUs paBHOBECHs pbiuara'

58.| Pemenue 3aa4 1o teme «YCIOBHE PaBHOBECHS phIUaray.

59.| Biioku

60.| «3010TOC» TIPABHUIIO MEXAHUKHU

61.| KoaddunmeHT none3Horo AeHCTBUS MEXaHU3MOB.

62.| Pemenue 3a1a4 Ha pabOTy MIPOCTHIX MEXaHU3MOB

63.| Dueprus. [loreHnmanpHas 1 KHHETHYECKAst SHEPTUS

64.| Pemrenue 3a1a4 Ha pacyeT SHEPTUH

65.| O6o06maronuii ypok 1o teme «MexaHudeckas padoTa U MOIITHOCTbD.
DHEprus».

66.| KonTponbsHas padora Ne5 « Mexannueckasi paboTa ¥ MOIITHOCTb.
[IpocTbie MEXaHU3MBD)

Pe3epBHOE BpeMsi(MTOr0OBOE MOBTOPEHHE)
67.| CoBeplieHCTBOBaHNE HAaBBIKOB pEIlIEHUs 3a/1a4 3a Kypc 7 Kiacca.
68.| UTorosas koHTposbHAs paboTa 3a Kypc pu3uku 7 Kiacca.




Iloypounoe nianupoBanue no ¢pusnke, 8 kiace, 2 yaca B Heges10.

Ne Tema ypoka KomuyectBo
/1 4acoB
TenoBble ABICHUA 28

1. | OcHOBHBIE NOJIOXKEHUS MOJIEKYIIPHO-KMHETUYECKOU Teopun 1
CTPOCHUS BEIIECTBA

2. | BxomHas koHTpoJbHAsS paboTa 3a Kypc 7 Kiacca 1

3. | ArperaTHble COCTOSHHSI BEIIECTBA 1

4. | CmauuBaHMe U HE cMauuBaHue. KanwsipHble siBIeHUS. 1

5. | Temneparypa. 1

6. | BHyTpeHHss SHEprusl. 1

7. | CnocoObl M13MEHEHHUS! BHYTPEHHEH YHEPIHH. 1

8. | Buusl Termonepenaun. TermionpoBoOJHOCTS. 1

9. | Konseknus. U3nydenue. 1

10.| CpaBuenwne BuaoB Temionepenaun. JI\p "M3yuenue ycTpoiicTa 1
Kajopumetpa"

11.| KonuuecTBO TEIUIOTHL. Y JIebHAasl TEIJIOEMKOCTh BEIIECTBA. 1

12.| Pacuer konnuecTBa TEIJIOTHI, HEOOXOAUMOTO JJIsl HAarpeBaHus Tela 1
WJIH BBIJEIISIEMOTO TEJIOM MPU OXJIAXKACHUU

13.| JI/p "U3yuenue mporiiecca Terooomena"" 1

14.| ®ponTanbHeii onbIT «M3MepeHue yaenbHON TeMI0eMKOCTH 1
TBEP/OTO TENIay.

15.| DHeprus TomnuBa. 3aKOH COXpaHEHUS U MPEBpAILlCHUs] JHEPTHH B 1
MEXaHUYECKUX U TEIJIOBBIX MPOIIeccax.

16.| IInaBnenue U oTBEpIEBaHUE KpUCTAIUIMYECKUX Tel. ['padux 1
IIPOLIECCOB.

17.| Y genbHas Temiora IUIaBieHus. Pemedue 3amaud. 1

18.| Ucnapenue u koHneHcanus. HachlieHHbIH 1 HEHACHIIIIEHHBIN TTap. 1

19.| Iornomienue 3Hepruy Mpu UCHAPEHUH KUIKOCTU. Briaenenue 1

OHCPTUU IIPpU KOHACHCALIUU T1apa.




20.| BrnaxxHOCTh BO31yXa U €e u3MepeHue. Pemenue 3amad. 1

21.| JI\p "M3mepeHne OTHOCUTEIILHON BIIA)KHOCTH BO3/1yXxa" 1

22.| Kunenue, yzenbHas TEIIOTa TapooOpa3oBaHuUs 1

23.| Pemenue 3a/1a4 Ha pacyeT KOJMYECTBA TETUIOTHI IIPH arperaTHbIX 1
Mepexoaax.

24.| PaboTa mapa u ra3a npu pacuIiupeHuu. 1

25.| JIBuraTens BHYTPEHHETO CTOPaHUSL. 1

26.| IMaposas Typ6una. KI1J] TeruioBoro ABUraTes. 1

27.| IloBropenue Temsl "TeruioBbie sBIeHUS" 1

28.| KontpompHas padota Ne 2 "M3MeHEeHNE arperaTHbIX COCTOSHUI 1
BelecTna"

DJIeKTPUYeCKHE U MATHUTHBIE SIBJICHUS 37

29.| Dnextpu3zanus Ten. JlBa pona 3apsaaoB. CriocoObl SIeKTPHU3AIIHH. 1

30.| Dnexrpockomn. [IpoBoJHUKM 1 HETIPOBOHUKH AJICKTPUUYECTBA. 1

31.| 3akon Kynona. Dnekrpuyeckoe noJe. 1

32.| JlenuMOoCTh AIEKTPUIECKOTO 3apsaaa. InekTpoH. CTpoeHue aToma. 1

33.| OObsIcHEHUE ATEKTPU3AIUHN Te1. 3aKOH COXpaHEHUs 1
AIEKTPUYECKOTO 3apsia.

34.| CamocrosiTenbHas paboTa o TeMe "DieKkTpocTaTuka'. 1

35.| DnexTpudeckuii TOK. ICTOYHMKHN AJIEKTPUUECKOTO TOKA. 1

36.| DnexkTpuyeckas LeMb U €€ CO CTaBHbIE YaCTU. DNEKTPUUECKHI TOK B 1
MeTaiax

37.| deiicTBus 3MeKTprUUecKoro Toka. HampasieHue ekTpuieckoro 1
TOKa

38.| Cuia Toka. EquHHUIBI CHIIBI TOKA 1

39.| Amnepmerp. 3mepenue cuibl Toka. JIabopaTOpHbIi ONBIT 1
"U3mepeHue cuibl TOKa B LeTH"

40.| JI\p "COopka 2/1eKTpUIecKO ey U M3MEPEHUE CHITBI TOKA B €€ 1
pa3IUYHBIX ydacTKax"

41.| DnexTpuueckoe HanmpspKeHHe. EMMHNUIBI HanpsKeHus 1




42.

Bonbt™merp. U3mepenne Hanpsokenus. JJabopaTopHbIil onbIT
"N3mepeHune HanpsyKEHUs Ha ydyacTKe Lenu"

43.| JI\p "U3MepeHne HapsDKSHUsT Ha PAa3IMYHbBIX Y4acTKax
[OCJIeJ0BaTEIbHON Lenu'".

44.| 3aBUCUMOCTD CHJIbI TOKA OT HAMPSIKCHHUSL.

45.| DnekTpruyecKoe COMPOTUBIICHHUE TPOBOIHUKOB.

46.| 3akon Oma Juis1 y9acTka Ienu

47.| PacueT conmpoTUBIEHHUS MTPOBOIHUKA. Y IETHHOE COMPOTUBIICHUE

48.| Peocratsl. JI\p «/3mMepeHne cONpPOTHBIICHHUS IIPOBOTHHKA.
N3yuenue npuHIMIIa JEUCTBUSA PEOCTATAY.

49.| [TocnenoBatenbHOE W MAPALIEIIEHOE COCMHEHUE TPOBOTHUKOB.

50.| JI\p "N3yueHne napaielbHOTO COSTUHEHHUS TIPOBOTHHKOB"

51.| [IpakTuueckas pabota "Pacuer anexkTpuueckux meneu. nenei"

52.| PaboTa 1 MOIITHOCTB JIEKTPUICCKOTO TOKa. Pemenue 3amay.

53.| JI\p «/3mepenune MOITHOCTH M PabOThI TOKA B JJIEKTPHUYCCKOM
amIe»

54.| HarpeBaHue mpoOBOJHUKOB JICKTPUIECKUM TOKOM. 3aKOH
Jxoyns—IJlenua. Jlamna HakanuBaHUs. DIICKTPUUECKUE
HarpeBarenbHble Tpubopsl. KopoTkoe 3ambikaHue,
Mpe10XpaHuTeNn

55.| KonTposnbsHas padboTta "IiaeKTpuiecKue sBieHus"

56.| [TocTostHHBII MarHUTHL. MarHuTHOE MoJIe.

57.| MarautHoe noJjie MPOBOHUKOB C TOKOM M IMOCTOSIHHBIX MarHUTOB.
KapTuna cuioBbIX TUHUHA.

58.| MarautHoe noJje KaTymKd ¢ TOKOM. DJIeKTPOMAarHUThI U X
MIPUMEHEHHUE.

59.| MarauTtHoe noje 3eMIIH.

60.| [eiicTBe MarHUTHOTO TOJISI HA MPOBOJIHUK ¢ TOKOM. [IpaBuio
JIEBOM PYKH.

61.| MuayKius MarHiTHOTO 1oJIs. MarHUTHBIN MOTOK.

62.| DneKTpuuecKuil 1BUTATENb.




63.

SIBiieHune anexkTpoMarHuTHOW nHAYKIMU. HanpaBinenue
WHAYKIIMOHHOTO TOKA.

64.| IloBTopeHue TeMbl "DIEKTPOMArHUTHBIC SIBJICHUS"

65.| KonTponpHas pabota "DiIeKTpOMarHuTHBIC SIBICHUS"
Pe3epBHOe BpeMsA(MTOroBOE MOBTOPEHME)

66.| O6oOmenne MaTeprana 3a Kypc 8 kiiacca

67.| UtoroBast koHTpOJIbHAS paboTa 3a Kypc 8 Kiacca

68.| AHanu3 KOHTPOJIBHOU pabOTHI.




[Noypounoe mranupoBanue 1o ¢usuke, 9 kaace, 3 yaca B HEJEIIO.

No Koauuectro
Tema ypoka
n/n 4acoB
MexaHn4ecKkue siBJIeHUsI 40

1. | Mexanuyeckoe aBuxeHue. MarepuanbHas TOUKa 1

2. | Cucrema orcueta. OTHOCUTEILHOCTh MEXaHUYCCKOTO JIBFDKCHUS 1

3. | PaBHOMEpHOE MPSIMOJIMHEHHOE IBIKCHHE 1

4. | HepaBHOMepHOE npsiMosinHelHOE ABMxkeHne. CpenHssa u 1
MIHOBEHHAsl CKOPOCTh

o. . 1
[IpsimosnHEtHOE PaBHOYCKOPEHHOE JIBKEHUE. Y CKOpEHHE

6. | CKOpOCTh MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO JIBUKCHUSI. 1
I'pacduk ckopoctu

7. | JJaboparopnas pabota "OmnpeneneHue yCKOpeHus Teja npu 1
PaBHOYCKOPEHHOM JIBIKEHHH 110 HAKJIIOHHOM TJIOCKOCTH"

8. 1
CoOoguoe magenune tei. OneiTe! [ annnes

9. | PaBHOMepHOE IBMKEHUE 10 OKPYKHOCTH. [lepro u gactora 1
oOpaiienus. JInHelHas ¥ yrjaoBasi CKOPOCTH

10. 1
LenTpocTpeMuTenbHOE YCKOPEHHE

11. . 1
[TepBriit 3akoH HptoToHA. BekTOop Critbl

12. o . 1
Bropoii 3akon HetoToHa. PaBHOIEHICTBYIO1IIAs CHia

13. o 1
Tpetuii 3akoH Herotona. Cyneprno3uiius cui

14. 1
Pemenue 3ana4y Ha npuMeHeHue 3akoHOB HeroToHa

15. 1
Cuna ynpyroctu. 3akoH ['yka

16. 1
Pemenue 3anau no teme «Cuia ynpyroctu

17. 1
JlaboparopHas padoTa «OnpeeneHue 5KeCTKOCTU MPY>KUHBD)

18. 1
Cuna TpeHus

19. 1
Pemenue 3agau no teme «Cuma TpeHUs»

20.| Jlaboparopnas pabota "Onpenenenue kodhduiirnenTa TpeHus 1
CKOJIbKeHUs"

21.| Pemenue 3agau no teme "3akonsl HetoToHa. Cuia ynpyrocru. 1
Cuna tpenus"

22.| Cuna TSHKeCTU U 3aKOH BCEMUPHOTO TIATOTEHUS. Y CKOpEHUE 1
cBOOOJIHOTO ITa/ICHUs

23.| Ypok-koH(pepeHius "J{BIKeHHEe TeJl BOKPYT I'PaBUTAL[HIOHHOTO 1
nentpa (ConneuyHas cucrema). ['anaktuxu"

24.| Pemenue 3aaa4 no teme "Cuiia TSDKECTH B 3aKOH BCEMUPHOTO 1
TATOTEHUS"

25. 1
IlepBas kocmuueckas ckopocTb. HeBECOMOCTh U NEperpy3ku




26.| PaBHOBecue MaTepuanbHO TOUKU. AGCOIIOTHO TBEPIOE TEJO. 1
PaBHOBECHE TBEPIOTO TENA C 3aKPEINIEHHOW OCBIO BPALLICHUSL.
MowmeHT cunsl. LleHTp TsKecTH

27.| PaBHOBecue MaTepuanbHOI TOUKU. AGCOTIOTHO TBEPIOE TEJO. 1
PaBHOBecue TBEPIOTO TeNa C 3aKPEINIEHHOW OCBIO BPAICHUS.
MowmeHT cunsl. LleHTp TsKecTn

28. " " 1
Pemrenue 3angaud nmo reme "MomeHT cuibl. LleHTp TsxecTn

29.| IloaroToBka K KOHTPOJIBHOHM paboTe 1mo Teme "MexaHndeckoe 1
nBrokenne. Bsaumonetictsue ten'”

30.| KoHTpompHas padora o Teme "MexaHH4ecKoe JTBUKCHHE. 1
BsaumoneiictBue ten"

31.| Ummynsc Tena. UMmynbe cuitbl. 3aKOH COXPaHEHUS MMITYJTbCA. 1
Ynpyroe u Heynpyroe B3auMoJIeiiCTBHE

32. " " 1
Pemrenue 3aa4 mo teme "3aKOH COXpaHEHUS HMITYJIbCa

33. " " 1
VYpoxk-koHpepennus "PeakTuBHOE ABIKEHHE B TIPUPOJIC U TEXHUKE

34. 1
Mexannueckasi paboTa 1 MOITHOCTb

35. 1
PaboTa cuiIbI TSDKECTH, CHITBI YIPYTOCTH U CHITBI TPEHHS

36.| Jlaboparopuas padoTa «Onpeneirenrne paboThl CHIIBI TPEHUS TIPU 1
PaBHOMEPHOM JBM)KEHUH TeJa 0 TOPU30HTAIBHON MOBEPXHOCTH

37. 1
CBs13b 2HEepruu U padoThl. [loTeHIMaNBHAS YHEPTHS

38. . 1
Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTUU

39. 1
3aKOH COXpaHEHUs SHEPIrUM B MEXaHUKE

40. 1
JIabopatopHas pabota «/3yyeHne 3akoHa COXpaHEHHs SHEPT U

15
Mexann4yeckue KoJ1e0aHUs U BOJTHbI

41. 1
KonebarenbHoe IBUKEHUE U €r0 XapaKTepPUCTUKH

42. 1
3aryxaromue kKoyiebanusi. BeinyxieHHble kosebanus. Pezonanc

43. . . 1
MaremaTHuecKuil U NPYKUHHBIA MasTHUKA

44.| Ypok-uccienoBanue «3aBUCUMOCTh TIEpHoia KojaeOaHui OT 1
KECTKOCTH IIPY’KUHBI U MacChl Ipy3a»

45.| IlpeBpaiieHre SHEPrUy NpU MEXaHUYECKUX KOJIeOaHUSIX 1

46.| JIabopatopHas pabota «OmnpeneneHue 4acToThl U eproa 1
KoJIe0aHUH NPYKUHHOTO MasiTHUKa

47.| JIabopatopHas pabota «IIpoBepka HE3aBUCUMOCTH IIepuoia 1
Kosie0aHUH TPpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a»

48.| Mexanunueckue BOJIHbI. CBOHCTBA MEXaHUYECKUX BOJIH. 1
IIpononbHbIe U TONepevHbIe BOJIHBI

49.| Ypoxk-koH(pepeHuus "MexaHMueCKHe BOJIHBI B TBEPIOM TeEIIE. 1
CelicMu4eckue BOJHBbI"

50.| 3Byk. PacnipocTpanenue u oTpaxeHue 3ByKa 1

51.| Ypok-uccnenoBanue "HabroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT 1




q9acTOTHI"

52.| I'pOMKOCTb 3BYKa M BBICOTA TOHA. AKYCTHUECKHI PE30HAHC 1
53.| Ypoxk-kondepenus "YibTpa3Byk U HHPpa3ByK B IPUPOJIE U 1
TeXHHUKE"
54.| [loaroToBka K KOHTPOJIbHOM paboTe Mo TeMe "3aKOHbI COXpaHEHUS. 1
MexaHn4deckue KoyieOaHus ¥ BOJTHBI"
55.| KonTposnbsHas padota 1o Teme "3aKOHbI COXpaHSHHUSI. 1
MexaHn4deckue KoyieOaHus ¥ BOJTHBI"
DJIEKTPOMATrHUTHOE 10JIe H YJIEKTPOMATrHUTHBIE BOJTHBI 6
56.| DIeKTpOMarHUTHOE TOJIe. DIEKTPOMArHUTHBIC BOJTHBI 1
57.| CBoiicTBa IEKTPOMArHUTHBIX BOJIH 1
58.| Ypoxk-koupepenmus "[kana a1eKTpoMarHUTHBIX BOJIH. 1
Hcnonp30Banme 3€KTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H"
59.| VYpok-uccnenoanue "M3ydeHne CBOMCTB AIIEKTPOMArHUTHBIX BOJTH 1
C IOMOIIIbI0 MOOUITLHOTO TeseoHa"
60.| Pemenue 3a1a4 Ha Onpe/IeIICHUE YaCTOTHI U JTTUHBI 1
AJIEKTPOMArHUTHOM BOJIHBI
61.| DmekrpomarauTHas nmpupoja ceera. CKopocTh cBeTa. BosHOBBIE 1
CBOMCTBA CBETA
CBeToBbI€ SIBJICHUS 15
62.| Ucrounuku cBeta. [IpsMoIMHEIHOE pacipOCTpaHEHUE CBETA. 1
3atmenus CosiHua u JIyHbI
63.| 3akoH oTpakeHHs cBeTa. 3epkayia. Pemenre 3a1a4 Ha MpUMEHEHHE 1
3aKOHA OTPaKEHHsI CBETa
64.| Ilpenomnenue cBera. 3aKOH MPEITOMIICHHS CBETa 1
65.| IlostHOE BHYTpEeHHEE OTpakeHUE cBeTa. Vcnoib30BaHUE TIOJIHOTO 1
BHYTPEHHETO OTPAKEHUSI B ONTHUYECKHUX CBETOBOJAX
66.| JTaboparopHas padota "VccnenoBanrue 3aBUCUMOCTH yTIJia 1
MIPEJIOMIICHUS CBETOBOTO JIy4a OT yIJia MaJIeHUs Ha TpaHule
"Bo31yx-cTeKino""
67.| Ypok-koHdpepenmus "Mcnoap30BaHrE TIOJHOTO BHYTPEHHETO 1
OTPaXEHUsSI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"
68.| Jlunzpl. OnTuyeckast cuja JMH3bI 1
69. | ITocTpoenne n300pakeHMI B IMH3aX 1
70.| Jlaboparopnas pabota "Onpenenenue (OKyCHOTO pacCTOSHUS U 1
ONTHYECKOM CHIIBI coOMparomield TuH3b1"
71.| Ypok-koHdepenius "Ontudyeckue TMH30BbIe TPHOOPHI" 1
72.| I'ma3 xak ontuyeckasi cuctema. 3peHue 1
73.| Ypok-kondepenius "ledextsl 3penus. Kak coxpanuts 3penue” 1
74.| Paznoxenue 6enoro ceeta B criektp. OnbiTel HetoToHa. Crioskenue 1
CHEKTPalbHBIX I[BETOB. /lucnepcus ceeta
75.| JJaboparopHas paboTa "OMBITHI 110 pa3i0KEeHUIO OEI0ro CBeTa B 1
CHEKTpP U BOCHPUATHUIO 1IBETA MTPEIMETOB MPH MX HAOIIOACHUH
yepe3 1IBETOBbIEe (UIbTPhI"
76.| Ypok-npaktukym "BoHOBBIE CBOWCTBA CBETA: AUCIIEPCHUS, 1
uHTepdepeHius u nudpaxus’
KBaHTOBBIC SIBJICHUA 17
77.| OnbiThl Pezepdopna u nuianerapHast MoJieNb aToMa 1
78.| Ilocrynarel bopa. Mogens aroma bopa 1
79.| Ucnyckanue u moromnieHue ceera aromoM. KBanTel. JIuneiiuaTsie 1

CIIEKTPbI




80.| Ypoxk-npaktukym "HabmogeHne CieKTpoB UCITYCKaHUs" 1

81.| PagnoakTHUBHOCTE U €€ BUIBI 1

82.| Crpoenne aromHoro sigpa. HykimoHHast Moenb 1

83.| PapnoaxTuBHbIe npeBpamenus. M3otons 1

84.| Pemenue 3ama4 o teme: "PannoakTuBHBIC TpeBpameHus " 1

85.| IMepuon nomypacmana 1

86.| Ypox-koHpepenus "PagnoakTHBHBIE H3ITyYCHUS B IPUPOJIE, 1
MEIUIUHE, TEXHUKE"

87.| SAnepuble peaknuu. 3aKOHBI COXPAaHEHUS 3aPSI0BOT0 U MACCOBOTO 1
qHCe

88.| DHeprus cBs3u aTOMHBIX sjep. CBs3b MacChl M SHEPTUU 1

89.| Pemenue 3a1a4 o Teme "SnepHbie peaknun' 1

90.| Peaknuu cuHTe3a U Aenenus saep. crounnku saeprun ConHIa 1 1
3BE3]

91.| Vpoxk-koudepenmus "AnepHas sHepreTuka. JledcTBus 1
paJIMOAKTUBHBIX U3ITy4EeHUH Ha JKUBBIC OPTaHU3MBI"

92.| IloaroToBKa K KOHTPOJIBHOH padoTe Mo Teme "DIeKTpOMarHuTHOE 1
1ojie. JNEeKTPOMArHUTHbIE BOJIHBI. KBaHTOBBIE siBJICHUSA"

93.| KoHTpoapHas paboTa 1o Teme "DIeKTpPOMarHUTHOE TI0JIE. 1
DnekTpoMarHuTHbIe BOJHBL. KBaHTOBBIE siBieHUS"

IloBTOPHTEILHO-00001IAIOIIMI MOTYJIb 9

94.| IMoBTOpenue, 0600meHne. JlabopaTopHbIe PabOTHI IO KypCy 1
"BzaumoaeiictBue Ten"

95.| IloBTOpeHue, 0600mIeHNE. Pemenre pacyeTHBIX M KAYeCTBEHHBIX 1
3aga4 no teme "TennoBsie mpouecch”

96.| IToBTOpeHue, 0600meHNE. Pemenre pacyeTHBIX M KAYeCTBEHHBIX 1
3agad 1o reme "KIIJ] TennoBeIX gBurarenci'”

97.| IloBTOpenue, o6001eHHE. Pemenre pacyeTHBIX M KAYeCTBEHHBIX 1
3aga4 no teme "KIIJ[ anekrpoycTanoBOK"

98.| IToBTOpenue, 060061eHNE. JTabopaTopHbIe PAOOTHI IO KypCy 1
"CBeToBbI€ sIBJIECHUSA"

99.| IloBTOpenue, 0606mmenue. Pabora ¢ Tekctamu 1o Teme "3aKoHbI 1
COXpaHEHUs B MeXaHUKe"

100 I[ToBTOpenue, o6obmenue. Pabora ¢ Tekcramu no teme "Konedanus 1
1 BOJIHBI"

101 IMoBTOpenue, o6o6menue. Pabora ¢ Tekctamu no Teme "CBETOBBIC 1
siBJIeHUS"

102 IToBTOpenue, o6oo6menue. Pabora ¢ Tekctamu no teme "KBanToBas 1

u snepHas ¢puzuka"




