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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YPOBHE CpEeAHEro oO0Imero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TOJIOKEHWH W TpPeOOBaHMU K pe3ysbTaTaM OCBOCHHSI
OCHOBHOM 00pa3zoBaTeabHOM MporpaMmmbl, mpeactaBieHHbx B GI'OC COO, a
TakKe ¢ y4€ToMm QenepanbHOi paboueit mporpammbl BocnuTanus W KoHmenmmn
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTEeNIbHBIX OPraHU3AIMIX
Poccuiickoit ~ Depepanmu,  peaqu3yIOIMMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
IPOTPaMMBI.

[Tporpamma mo usuke ompeenseT 00s13aTeIbHOE MTPEIMETHOE COJEpIKaHuE,
yCTaHaBIMBAET PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U pa3JieioB
yueOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTo Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaromuxcs.
[Iporpamma mo ¢usuke Aa€T NpeACTaBICHHE O LENAX, COJepKaHWUU, OOIIeh
cTparermu OOy4YeHHUs, BOCHHUTAHHMS M PAa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca ¢u3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJISIET PEaNIU30BaTh
3a1a4n MpoeCCUOHATBPHON OPHEHTAIlNHU, HANPABICHO HA CO3/IaHWE YCIOBUHU I
NPOSIBIICHUSI CBOMX HWHTEIUICKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KasKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI I MPOJOJIKCHHsI 0O0pa3oBaHUSA B
OopraHM3anusax mnpodecCHOHaTbHOr0 00pa3oBaHUs IO pa3iUYHbIM  (pU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSM.

B mporpamme mo (u3WKe ONpEAeNsAIoTCS IUIAaHUPYEMbIe pe3yJbTaThl
OCBOCGHUS Kypca (U3MKH Ha YPOBHE CPEAHETO OOIIeT0 00pa30BaHMS: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaAMeTHble (Ha  yrinyOn€HHoM — ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKH TpeOOBaHUW K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolUuXCsl, OCBOMBIIMX
nporpaMmy 1o (U3MKE Ha YpPOBHE CcpelHero oOiiero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-1EATEILHOCTHBINA TOIXO/T.

[TporpamMma no pu3mKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3UKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00YUCHUS;

coziepkanue yueoHoro npeamera «Pusnka» 1o rojgam o0ydeHusl.

[IporpaMma 1o ¢Gu3MKe WMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YUUTENAMHU (DPU3HUKH JIJIS1 COCTABJICHHSI CBOMX pab0UYHMX POrpamMMm.

[TporpaMmMa no ¢pu3nKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
NPEIOCTABIACT BO3MOXKHOCTA JUIS peaju3allii  Pa3IUYHbIX METOIUYECKHUX
MOJIXOJIOB K TMpernoAaBaHui0 (U3UKKH Ha YrIyOJNE€HHOM YpOBHE MpPH YCJIOBHU
COXpaHEHHUs 00s3aTeNIbHOM YaCTH COAepKaHUsI Kypca.



®dusuka kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTyMHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpykatoieM mupe. LIkonpHbIM Kype HU3HKH — cCCTEMOOOpa3yOIUii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusndeckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHEe (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOH
KapTHUHBI MUpa oOydaromierocs, B (opMupoBaHHEe YMEHUN MPUMEHSATh HAy4YHBIN
METO/I IO3HAHUSI TP BBHIMOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuszayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (HU3MKH
o0beMHEH BOKpYr (u3uueckux Teopuidl. Beaymmm B Kypce sBisercs
(dopMupOBaHUE MPEICTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanusanusi NpenanosiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MNOTEHIMala (PU3MUECKON HAYKH, OCMBICIEHHE CBSI3M Pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayOon€HHOro ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYT'OM TEXHUYECKHX M TEXHOJOTHYECKUX
NPUJIOKEHUH HW3YYEHHBIX TEOpuUd M 3akoHOB. llpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX JKOJOTMYECKUM IpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYXIEeHHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBbI 10 (GU3HKE JTOKHO OBITH OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. s Gusnku peanuzanus 3THUX
IPUHLIKIIOB 0a3MpyeTcsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYMOIIEro Qakropa ydeOHoro mnpouecca. g yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO OSKCIEPHUMEHTA,



BKJIFOYAIOUIETO (DPOHTANBHBIE YYCHHUECKHE OIBITHl MPU H3YYEHUH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zauud (PU3MYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs u60 B koHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon paboramu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBieHa €IWHBIM mepeyHeM. Bridop
TEMaTUKU U1 3TUX BUAOB YUYCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHHKaMHU 00pa30oBaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IJJAHUPOBAaHMUSI U OCHaleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJicHUEe OOYy4YalOUIUMHUCS YMEHUSAMH TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHMs], UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEJIMYUH M IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX W KayeCTBEHHBIX
3amad. Ilpu aTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UYECKON MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl U 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak U
UMHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zAenoB. g KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYecKUX SBJICHUM U MPOIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAeNu A CUTYalluu PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUIO Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa30oBaHUs JOJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTtopHoe OOOpYyJOBaHUE MJisi BBIMNOJIHEHMSI YKa3aHHBIX B Iporpamme IO
¢u3MKe yYEeHUYECKHX OIBITOB, JaO0OPAaTOPHBIX padOT M paboT MpakTUKyMa, a
Tak)Ke JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCJIEIOBAHMUS  M3Yy4Yae€MbIX  SIBIIGHUA M  MPOIECCOB, OMIIUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHME JJISI YUYEHMYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére



OTHOTO KOMIUIEKTa Ha JAByX oOOydJarommxcs. TeMaTH4ecKre KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHupOBaHWE WHTEpPECa € CTPEMJICHUS OOyYaronuxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BHUTHE TPEACTABICHUI O HAyYHOM METOJie TO3HaHWS W (popMHpoBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMHEpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYCeHUS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;

dbopMupoBaHre YMEHUI OOBSICHATH SBICHUS C UCIIOJIB30BaHUEM (PU3NIECKUX
3HAHWUU U HAYIHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHWE NPEIACTABICHUA O POAM (DHU3UKKA IS Pa3BUTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy 0Oy4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TieNield 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mporiecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero 00pa30BaHMUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHSAX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISIpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKUE 3HAHUS JIJIs1 OOBSICHCHUS
(GU3HYECKUX SIBICHUW B TPUPOAC W JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKo MOJENBI0, 3a/lad, MOJAPa3yMEBAOIINX CAMOCTOSTEIBLHOE CO3/IaHUe
bu3MYecKOo MOJEeNH, aJeKBATHOM YCIOBUSM 3ajJaud, B TOM 4HCIE 3aaad
WHKXCHEPHOTO XapaKTepa;

NMOHMMaHHE (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSTECIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdW3a MW HWHTEpIpeTanud WHGOPMAINH,
oTpezeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3yJIbTara;

CO3/aHME YCJIOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuUTHE UHTEpeca K chepam mpoPeCcCHOHATHHOM I TEIIPHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpeamera «®Duszmka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIUMUCS, [UIAHUPYIOIIMMHU POJOJLKEHUE
0o0pa30BaHUs MO0 CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOduIIs.

Ha u3yuenue ¢pusuku (yrayOna€HHBINH ypOBEHb) HA YPOBHE CPEIHErO OOIIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HEZEIIO),
B 11 kmacce — 170 yacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYMTENb JI€JaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaATIbHBIX
0COOEHHOCTEH 00yJarOmUXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo 1 Mo3HaHUs U
METO/Ibl UCCIIEI0BAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOopUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
abCOMIOTHO TBEPIOE TENo, HACATbHAS KUIAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKas
TEOPUS.

Ponb u mecto ¢u3uku B (HOpMUPOBAHHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON 1E€ATEILHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoii gaboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIIMYUH TIPH MIOMOIIH KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarepuasbHOM TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
KoopauHart. Tpaekropusi.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCH CHCTEMbl KOOPAMHAT.
Clio)xeHue NnepemMenIeHUi U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE. 3aBUCHUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MAaTEPUAJIbHOM TOUYKU OT BPEMEHU U HX
rpaduku.

CBoOomHoe manmeHue. YcKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YIioM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPpaQUKU.



KpuBonuneniHoe  nBwkeHHe. JIBMKEHME  MATEpUAIBHOM TOYKH 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JBWKEHUE CHapsOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBHKECHUS.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHOro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus Tena, OPOLIEHHOTO MMOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBO CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JIBH>)KCHUU.

U3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHJI0BAHO
UCIIOJIb30BaHuE IIUPPOBOI TabOpaToOpuH).

W3ydyeHue [ABWKEHUS Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHONW 3aBHCHMOCTA MEXAY JaJbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJa.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa oOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprorona. MHepumansHbie cucteMsl oTcu€Ta. [IpuHumn
oTHocuTenpHOCTH ['anmunes. HenmHepuuanbHble cucTEMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuy CHIL.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH Hpr0TOHA /151 MaT€pUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckoid IMUpOTHL. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHUs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Koapduuument tpenus. Cuna cOnpoTHBICHUS MpPH JBWKEHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WM WIapOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIbHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOJIEWCTBYIOLIEH  NPHUIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B UHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTaTE B3aUMOIECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHune NBUKEHUSI CUCTEMBI TE€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKUM OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanne NBMKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TpEeHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpaumieHus. l[lnedo cuibl
CnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PeHIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre yclIOBHM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepUalbHOW TOUYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaGota cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npecTaBieHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[ToTeHumanbHple W HENOTEHIMANbHbIE CWibL. lloTeHIManbHas >SHeprus.
[ToreHuuanbHass SHEPrust ynpyro AeQopMuUpoBaHHOW MpyxuHbI. lloTeHnanbHas
DHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpHU M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TPEThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON YHEPTUH.

TexHHUYeCKUEe yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

M3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS MPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddy3us. BbpoyHOBCKoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOEHHs Tra3oB,
KUIKOCTEH U TBEPABIX TEN M OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX



mozened. Macca u pa3Mepbl MoJiekyd (aromoB). KosmuecTtBo BemecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObsl e€ u3mepenus. lllkama
temrepatyp Llenscusi.

Mopens uieanbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkana temneparyp Kenbuna). 3akon JlanbroHa. M3omponecchl B
UJealbHOM Ta3e C [OCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEH KUHETHYECKOW  SHEeprueu
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KHMHETHYECKOW 3HEPTHUEN MOCTYNAaTEeIbHOIO TEIJIOBOrO IBHXKEHHS €€ YaCTHULI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: TEPMOMETD,
OapoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHNS YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0nronenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsUYeii U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHUYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYWH, OMHUCHIBAIOIINX
€€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonuHamuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHCTEMa YpaBHEHHII:
ypaBHeHUEe MeHaeneeBa—Knanelipona U BhIpaXEHUE i1 BHYTPEHHEU >HEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kasi KOHUEHTPALUs YACTHUILl, BEICOKHE
TeMnepaTrypbl. BelpaxkeHue il BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Boruncienue paboTel 1o rpaguky
npoliiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0 — W3MEHEHHUS ~ BHYTPEHHEW  DHEPTUU
TEPMOJMHAMHUYECKOW  CcHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekiwms,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbHas TEIIOTa CTrOpaHUs
TorumBa. Pacuér kommuecTBa TEMIOTHI mnpu Temwonepenade. I[lonstue 00
annabaTHOM Tporecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TEepMOAMHAMHUKH JJisI PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AGCOIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM i1 HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO NEpeiaTh TEIUIOTY OT 0oJiee X0IOAHOro Teja K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MTPOTIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsl TEIUJIOBBIX ABUTateneid. TermmoBoe
3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNd, HapoBas TypOuHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATYp, YTWUIM3aLUs «TEIUIOBBIX» OTXOMOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUsS OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOW» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHUSI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanne u KoHAeHcanus. Vcmapenwe wu KumeHuwe. Y aeiabHas
TEIJI0Ta MapooOpPa30BaHUSI.

HacpllieHHble W HEHacChIlEHHblE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00BEMa HACKIINIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
KpuctaiuioB. [lnmaBieHne W Kpuctaimm3auus. YJIeJbHAas TEIIOTAa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aegopmarui.

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBienus. [laBineHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBeHuUs.

Moenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunwr nepopmarmii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTUM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUuecKud 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NOHMAJIEKTPUKH U  MHOJYIPOBOJIHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

B3aunmopneiicteue 3apsaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DiekTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  snektpuueckoro  mosa.  [IpoOueiit  3apsin. Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IEKTPHUECKOE TOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHnuanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mosis. Csi3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB ISl AJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOIO, TaK H
HEOHOPOJIHOTO).

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo o00bEMy mapa. [losme paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOM TIocKOCTH. KapTuHbl JMHUM HAnpsLKEHHOCTH JTHX MOJeH U
SKBUIIOTCHIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B IEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locmenoBarenbHOe COeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM II0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIy4EHUs] CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBLHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

DneKkTpudyecKkoe COIIPOTUBJIEHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOMAAY TMOIEPEYHOrO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajUIebHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snextpuueckoro Toka. 3akoH Jxoyms—Jlenma.

MOMHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM Ienmr. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

M3mepeHne CUibl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsDKEHUs UL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb CONPOTUBIICHUS LUIMHAPUYECKUX HPOBOJHUKOB OT JUJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU TOCTOSIHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune D/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA OT HANpPSOKEHUS U JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajbBaHMYECKOTO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH HCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEMN.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMriiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKNY. CobOcTBeHHass W TOpUMECHas  MPOBOJUMOCTH
noJynpoBoHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPHUOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IUCCOLUALMS.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznmuynele TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lma3ma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnnsa.

W3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEJINYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢uznyecKux BEIMYMH, NPOBEpPKA MPEAJOKEHHBIX THMNOTe3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKHMM  JKCIIEpUMEHT,
Jab0paTopHbIe pabOThI, TPAKTUKYMY).

MexnpeaMeTHbIe CBA3H.

Nzyuenne «kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM CONEPKATENBHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
no3nanuA: sIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3NYEecKas BEIMYMHA, 3aKOH,



Teopus, HAOJIOACHHE, OSKCHEPUMEHT, MOJCIUPOBaHUE, MOJIElb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIUS,
napaboJia, rurepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOEKIHH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYKaloleH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKHE SIBICHUS B AKUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKUE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLMALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHUS YyuyeOHoro mnpeaMera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPCHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEAN3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00IIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B UHTEPECAX I'PAXKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMM B 00pa3oBaTelIbHON
OpraHM3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUU C X (DYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHONIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHMUS;

e CIIOCOOHOCTPH OIIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSICh HAa MOpPalbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpPEC K pa3nuyHbIM chepam npodecCHOHATBEHON AeSTEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepIIaTh
OCO3HaHHBIN BbIOOp Oynyiiel npopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpPa30BaHUIO M C€aMOOOpa30BaHUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE TIJ100aIBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpPYXAIOLIEH cpele Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIbHOCTH HKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTU HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3UpoBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNsaTh UENH JEATEIbHOCTH, 33JaBaTh NapamMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIeMbl ¢ YUYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHM IEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUA:

BJIa/ICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCIENOBATEILCKOM W MPOEKTHOU
NEeATETLHOCTH B 00JacCTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3amad  (U3HIEeCKOro
COJIeprKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIQJICTh BUAAMH JCSITEILHOCTH TIO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusX, B TOM YHCJI€ TPU CO3JaHUHM YYEOHBIX MPOEKTOB B 0OJACTH
bu3uKy;

BBISIBJSITH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/audy,
BBIIBUTATh THUMOTE3y €€ pelIeHus, HaxOJuTh apryMEHThl JJiA
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHNS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKHY;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT,
yMETh TIEPEHOCUTh 3HaHWS MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEICATSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIEC OAXO/IbI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJa/IeTh HaBBIKAMHU MOJIydeHHUs MHGOpManUU (PU3NUIECKOTO COAEPIKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3alMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJIecHueM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHBbIX (hopmarax ¢
y4€TOM Ha3zHaueHus HUHGOpMAIMM M UEJIeBOM ayAuTOpUHU, BBIOUpas
ONTUMANIbHYIO (OpPMY MPE/ICTABIICHUS U BU3yaJIU3al1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYUIECTBIISITh OOIIEHHE Ha Yypokax GU3UKH W BO BHE-YpPOUHOU
NEATEIIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMii W CMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh UEIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTH)KEHHUIO: COCTAaBJIATH ILIAH
JNEUCTBUH, paclpeessaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHHKAa KOMaHIbI B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HWIEH C MO3WLHWHA HOBU3HBI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBIISITH  ITO3HABATEIBHYIO  JIEATEILHOCTh B
obmacti (UBMKM U ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PAaCUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ y4ETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, aApryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHE;

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULINMHA B 00JaCTH
(GU3UKH, TIOCTOSHHO TOBBINIATHE CBOM 00pa30BaTEIbHBIA W KyJIbTYPHBIH
YPOBCHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHTYAl[MsIM, BHOCUTh KOPPEKTUBBI B I€SATEIIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMU TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX TP aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIHMOKH.

B mpomecce DOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke [ YpPOBHS CpeAHero oOmiero o0pa3oBaHus y OOyYarommxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, IpeAnoaaratronuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABICHUS PA3BUTHs COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIMOHAJILHBIM W3MEHEHUSIM M TPOSBIATh TUOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U ycCIiexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €r0 TMPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJABMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOH(QIUKTHI.



[MPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHMMATh POJb (PU3UKK B  HIKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U O3TUYECKOW cdepax AesITeIbHOCTU
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOIN HAay4YHOU KapTHUHE MHUPA,
3HAQUYEHHE OMNMCATEJIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUNA  (U3MYECKOM TEOPpUU —  MEXaHUKH,
MOJICKYJIIPHON (PUBUKU M TEPMOIMHAMUKH, POJIb (HPU3UIECKON TEOpUU B
(dbopMUPOBAHUY MIPEJICTABICHUM O PU3NYECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNer (Qu3nyeckux Ten u
IpoLIeCCOB (SIBJIGHUM): HWHEpIMalbHas CcUCTEMa OTCcuéra, abCOIIOTHO
TBEPJOE TEJIO, MaTepHAIbHAsI TOYKA, PABHOYCKOPEHHOE JBH)KEHHUE,
CcBOOOJIHOE TajcHHWe, a0CONIOTHO yrpyras aedopmaiusi, aOCOIIOTHO
ynpyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KpUCTAUIMYECKOIr0) Tena, UAcalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE JIEKTPUUECKOE MOJIE;

paznuyaTth yclioBUsS (TpaHUIBI, 0O0JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKUE TMPOILIECChl W  SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMYJSbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHMsI, TpeoOpazoBanus [ammies Ajii CKOPOCTH U TEpEeMELICHHS,
3akoHbl HplOTOHA, mNpUHIMO OTHOCWUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBs3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHHMYECKOW HSHEpruM,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCIHOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh YCIJIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BToporo
U TpeThero 3akoHOB HbIOTOHa, 3aKOHOB COXpaHEHHS HUMIIyJbca U
MEXaHHYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOIECCH U SIBJICHMUS, UCIIONIb3YS
ocHoBHbIe mosiokeHuss MKT wu 3akoHbl MoOJIeKyJsApHOW (GU3UKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETUYECKOW DSHEpPruer TEIUIOBOIO JBH)KCHUS W KOHLICHTPALIMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPrUuer TEMIOBOrO JBHKEHUS €r0 YaCTHLl, CBSA3b JIABJICHHS UJI€AJTbHOTO
raza C KOHLEHTpallMed MOJIEKYJd M €ro TeMIepaTypod, ypaBHEHHE



MeunneneeBa—Kianenpona, mNEPBBIM 3aKOH TEPMOJAWHAMMKH, 3aKOH
COXpAHEHUsI SHEPIHMHM B TEIUIOBBIX IPOLECCAX), MPHU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH YpaBHEeHUsI MeHieneeBa—Kianeliposa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUS, HCIHOJb3Ys
OCHOBHBIE IOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsna, 3aKO0H Kyiona, ITOTEHIUAIBHOCTD
JIEKTPOCTATUYECKOrO IOJIA, IPUHLMII CYIEPHO3UIUU DIIEKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3bIBas YCJIOBHMS INpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHUA: 3aKOHbI OMa g ydacTka
LHENMA W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoynsa—JleHna,
npasuiia Kupxroda, 3akonsr dapajes 1uist 31€KTpoIn3a);

ONUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJIEHUS, WCIOJb3YyS BEIMYUHBI:
[IEpEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbLC T€JIa U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIbI, JaBJICHUE, IOTCHUHUAJIBHAS JHEPIUs, KWHETHYECKas
DHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
SHEPrusl B3aMMOJCHCTBUS Teja ¢ 3eMi€i BOIM3M €€ TMOBEPXHOCTH,
PHEprus ynpyrod nedopmanuu NOpYKHUHBI, KOJUYECTBO TEIJIOTHI,
abcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
SHEpPrusi WACATLHOTO OJJHOATOMHOrO Tra3a, paboTa HIeallbHOTO Tasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEMIOBOrO
JBUTATEIISA; DIEKTPUUYECKOE TO0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsija WM 3apshKEHHOrO 1iapa B
BAKyyME W B JUIJIEKTPUKE, IOTEHIHAN JJIEKTPOCTATHYECKOTO TIOJI,
pPa3HOCTh  IOTEHLMAJIOB, JJEKTPOABIKYLIas  Cuja, CWia  TOKa,
HalpspKeHWE, MOUIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMNPOTHBIICHUE yYacTKa LENH C TMOCJIEIOBATEIbHBIM U
[1apajuIeJIbHBIM COEUHEHUEM PE3UCTOPOB, SJHEPTHS IIEKTPUUECKOTO MOJIA
KOHJIEHCATOpa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE [IBW)KEHUE, TEIJIOBOE JBIDKEHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHue,
KUIICHVE U KOHJEHCAlM, IIJIABJICHUE U KPUCTAIUIN3ALMs, HAIIPABIECHHOCTh
TEIUIONEpEeAaum, JIEKTPU3ALNS TeJl, SKBUIIOTEHIIMAIBLHOCTD ITOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
Apyrol C  HCIOJIb30BAaHUEM  IPsAMBIX  WU3MEPEHUHM, IpU  ITOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCUPOBATh pPE3yJIbTaThl MOJYyYECHHOU



3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHAEC TpadUKOB C YyIETOM
a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUM, 1eJIaTh BBIBOBI IO pe3ysibTaTaM
UCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEIHHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
MPOBOJIUTH OMBITHI IO TIPOBEPKE MPETI0KEHHON THIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNpPeJI0KEHHON
TUIOTE3BI;

co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax yd4eOHOro »OKCIEpPHMEHTa, MpakTUKymMa U  y4eOHo-
UCCJIEIOBATENLCKOW U TMPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBAHUS;

pemaTh pacy€THBIE 3a4a4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
bU3MYeCKO MOJENBI0: Ha OCHOBAHWH aHaJIN3a YCJIOBHUS OOOCHOBBIBATH
BBEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OpUMEHATh  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bu3NYecKuX TEOpUld MpPHU HCIOJIB30BAHUM MaTEMaTUYECKUX METOOB
pelieHus 3aj1a4, NPpOBOJUTh pacu€Thl HA OCHOBAHWU UMEIOIINXCS JAHHBIX,
aHAIM3UPOBATh PE3yIbTaThl U KOPPEKTUPOBATH METONBI PEIICHUS C
y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

pemaTh KayeCTBEHHbIE 3ajauM, TPEOYIoIUe MPUMEHEHUS 3HaHUU U3
Pa3HbIX pa3leyoB Kypca (PU3MKH, a TaK)Ke UHTErpaluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON HA U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3NYECKue SBJICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOANTHh TPUMEPHI BKIAJa POCCHUMCKUX W 3apyOeKHBIX YIEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIEHUBATH TOCIIEACTBHUS OBITOBOM M TIPOU3BOJICTBEHHOM
NESATETLHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIECCaMU, C
MO3UIIMH IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOINOIb30BAHUM, @ TAKKE€ Pa3yMHOM MCIOJIb30BAHUM JIOCTUKEHUIN
HAyKX W TEXHOJOTUW JUIsl JalbHEWIIEro pa3BUTHS YeIOBEYECKOTO
00I11eCTBa;



OPUMEHSTh pa3iHYHbIe COCOObI paboThl ¢ MH(poOpMaKe (HU3NIeCKOro
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHCKa, TepepabdOTKU U TPEAbABICHUA Y4eOHOUW WU
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUU, CTPYKTYPUPOBAHUS M MHTEPIPETAIIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMylo  HMHQOpPMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBISTD OpraHu3allMOHHBIE u NO3HABATEbHbIC yMEHUSs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B  IpoIlecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpymIme ¢ HUCHOJIHEHUWEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJI€KBATHO OIICHUBATHh BKJIAJ KaXXJOrO U3
YYaCTHUKOB TPYIIIbI B pEeLICHUE paccCMaTpuBaeMoil poOIeMbl;

IPOSIBISATH MOTUBAIMIO K OyayIiel nmpodeccuoHanbHOM ASSITeIbHOCTH IO
CHEHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl

Pazgen 1. HAYUHBII METO/I IIO3HAHMS IIPUPO/IbI

1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Jnnamuka 10
2.2 CraTtuka TBEpIOTO TENA 5 1
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1
24 Kunemaruka 10 1
Hroro no pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonunamuka. TennoBbsie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
' IepPEXO0/IbI
Uroro no pazgeny 49
Paznea 4. JIEKTPOJJMHAMUKA
4.1 DJIEKTPUYECKOE T0JIe 24 1
4.2 I1OCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3nIu4HbIX cperax 6
Hroro no paszneny 54
Paznen 5. PU3HNUECKUN MPAKTUKYM
5.1 OuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE INIVTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00pa3oBaTebHbIe
padoThI padoThI pecypenr
| ®dusnka — pyHAaMeHTalIbHas HayKa O 1
Ipupoe
) HayuHb1ii MeTOT TO3HAHUS K METOBI 1
uccieIoBaHusl (PU3MUECKHUX SIBICHUIN
DKCIEPUMEHT U TEOpHs B MPOIIECCE
3 no3HaHus npupoasl. Habmronenue u 1
HKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 n3MepeHust (PU3NYECKUX BETNYUH 1
5 AGCoI0THAs M OTHOCHUTENbHAS IIOIPEIIHOCTH 1
U3MEepEeHUH (PU3NUECKUX BEIUYNH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM |
Hay4YHOU KapTHUHBI MUDPA, B IPAKTUYECKOMI
NEITEILHOCTH JI0AEU
Mexanunueckoe nBukenue. Cucrema orcueTa.
7 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1
nerkenus. [Ipsimast u oOpaTHas 3a1a9n
MEXaHUKHU
Pannyc-BekTop MaTepUaIbHON TOYKH, €TO
8 IIPOEKLIMU HA OCcU KoopAHUHAT. TpaekTopus. 1

[Tepememenue. Cxopocts. X nmpoekuuu Ha




OCH KOOpAMHAT

PaBHOMEpHOE NMPSIMOIMHENHOE JBUKECHUE.
I'paduueckoe onucanne paBHOMEPHOTO
HpSIMOJIHHGfIHOI‘O JABUXKCHU A

10

CroxeHne nepeMeneHnil 1 CKOPOCTEN.
Pemenue 3agau

11

HepaBnomepHoe nuxenue. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue MpsIMOIUHEHHOTO
JIBUKEHMS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOomHoe majieHne. Y CKopeHue
CcBOOOIHOTO IMaIeHHUs. 3aBUCUMOCTE
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBasl U JIMHEHHAsA CKOPOCTb.
Ilepuon u yactota. LleHTpocTpeMuTenbHOE 1
IIOJIHOE YCKOPEHHUE

16

KonTtponsHas padora no teme "Kunematuka"

17

ITepBoiif 3akoH HetoToHA. HEpUHanbHbIE
cucreMsbl orcuéra. [Ipunnun
OTHOCUTENIHOCTH [ anues.
HennepuuanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHozeicTBytomas cuia. Bropoit
3akoH Hrrorona. Macca




Bzaumopeiictue ten. Tperuit 3aKoH

19 Herorona

20 [IpuHnun cynepnosunuu cui. Pemenue
3a/1a4 Ha IpUMEHEHNE 3aK0HOB HproToHa
3aKOH BCEMUPHOTO TATOTEHHUS.

21 OKBUBAJICHTHOCTH I'PABUTALIMOHHON 1
WHEPTHOU MaccChl

” Cuna TsKeCTH M YCKOpeHHe CBOOOAHOTO
NajgeHus
JIBukeHre HEOSCHBIX TE U UX

23 UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbI Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuina tpenust. [Ipupoaa v BUABI CUIT TPEHUS.

25 JBr>KeHUE B )KUAKOCTU U ra3e C y4ETOM
CHUJIbI COIPOTUBIICHHUSI CPEIBI

2 JaBnenue. ['napocrarnueckoe JaBjcHHE.
Cuna Apxumena

7 AoOcomroTHO TBepaoe Teno. [loctynarensHoe
Y BpallaTesibHOE JBUKEHUE TBEPAOTO Tela

)3 MOMEHT CUIIbl OTHOCUTENIBHO OCH BPAILICHHUS.
[1nedo cunbl
CroxeHue cui, MPUI0KEHHBIX K TBEPAOMY

29 teny. LleHTp TsxecTu Tena. Y cenoBus
paBHOBecCHsI TBEpIOTo Tea. Bumsl
paBHOBeECHS

30 Pewienue 3amau

31 KoHnTtponbnas padora mo teme "/[nHamuka.




Craruxka TBepaoro tena'

32

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTCpUAJIbHBIX TOYCK. I_IeHTp MacCC CUCTEMbI
MaTCpUAJIbHBIX TOYCK. TeopeMa O ABUXKCHUHN
LIEHTpa Macc

33

Hmnynbc cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.
3aKOH COXpaHEHHs uMIyJibca. PeakTuBHOE
JBHKECHUEC

34

MOMEHT UMITyJIbCa MaTEPUATLHON TOUKH.
[IpencraBienue o coxpaHEeHU MOMEHTA
UMITYJIbCA B [IEHTPAIBbHBIX MOJISIX

35

Pemenue 3amau

36

PaGora cuibl Ha MaOM U Ha KOHEUHOM
nepemenieHny. I'padguueckoe npeacraBieHue
paboThI CHITBI. MOIITHOCTE CHITBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KUHETUYECKOU YHEPTUI
MaTepUAIbHON TOYKHU

38

HOTGHI_II/Ia.HBHBIG 1 HCTIOTCHI U AJIBHBIC CHUJIBI.
[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCThb

39

Tpetbst KocMuYecKkas CKopocThb. CBs3b
pa6OTBI HEMMOTCHIMAJIbHBIX CUJI C
M3MEHEHHEM MEXaHUYEeCKOH 3HepTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTrun

40

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHue bepHyiun s ueanbHOM




SKUIKOCTH

KoHTtponbHas padoTta mo Teme "3aKoHbI

H COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe npeacraBieHuii 0 mpupoie

42 TernoThl. OcHOBHBIE nojoxeHust MKT.
Huddysus. bpoyHoBcKkoe TBHKECHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX

43 TeJl. XapakTep ABUKECHHS U B3aUMOJICUCTBUS
YacTHII BEIIECTBA
Macca 1 pazmepbl MOJIEKYJT (aTOMOB).

44 KonunuectBo Bemectna. [locrosnnas
ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [llkana
Ilenbcus

46 Pemenue 3agau

47 Wneanbneiii ra3. ['a30BbIe 3aKOHBI

43 VYpaBnenue MenaeneeBa-Knamneiipona.
Pemenue 3agau

49 AOcomoTHas Temnepatypa. 3akoH JlaapToHa

50 W3omporeccsl B uAeaIbHOM ra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BeIlleCTBa

51 ['padmyeckoe mpencTaBieHHe U30MPOLIECCOB:
U30TepMa, U30X0pa, u306apa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenue 3agau
CBs13b a0COTIOTHOM TeMIepaTypbl

54 TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEH

KMHETUYECKOU DHEPrueH MoCTynaTeIbHOro




TCIIJIOBOT'O JBMXKXCHUA eé HacCTHuIg

55

O0001eHre U cUCTEMATU3aLMS 3HAHUHN 110
teMme "OcuoBsl MKT"

56

Kontposbnas padota mo teme "OCHOBBI
MKT"

57

TepMoanHaMuueckas cUCTEMa. 3a/laHUeE
BHEIIHUX ycnoBul i T/ cucremsl.
BHemnue 1 BHyTpEeHHHE TapaMETPBI.
[TapameTpsl T/] cuctemsbl Kak cCpeaHue
3HAYCHMS BEJIINYUH, OIUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpounsBosibHas penakcanus T/]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

59

Moenp ueabHOrO Ta3a B TEPMOIMHAMUKE.
YciioBus IPUMEHUMOCTH 3TOM MOJEIU

60

VYpaBuenue Menaeneesa-Knaneiipona u
BbIpaXXEHHE ISl BHYTPEHHEH SHEPTUU

61

BeIpaxxenue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOTO MJI€aIbHOIO rasa.
KBasucratnueckne u HECTaTUYECKUE
IIPOLIECCHI

62

DnemMeHTapHas paboTa B TEPMOAMHAMUKE.
Brruucnenue padoTsl 1o rpaduky mporecca
Ha pV-auarpamme

63

Tennonepenaya kak crocod N3MEHEHUS
BHyTpeHHel sneprun T/l cuctemsl 6e3
coBepIeHHs paboThI




64

KOHBGKHI/ISI, TCIIOMMPOBOAHOCTD, U3JIYUCHUC

KonnuectBo TemnoTel. Tem1oéMKOCTE TeA.
VY aenpHas U MOJISIpHAsL TEIIOEMKOCTH

65 BEILECTBA. Y JIebHAs TEIIOTa CrOPaHUs
TOILJIMBA

66 Pacuér konmvecTBa TETUIOTHI pU
TerIonepeaye

67 [Tonsitue 06 amnadaTHOM mporiecce. [lepBrrii
3aKOH TEPMOJUHAMUKH
KonudecTBo TemnoTsl u paboTa Kak Mepbl

68 WU3MEHEHUs BHyTpeHHel sneprun T /1
CHCTEMBI
BTopoii 3ak0H TEpMOAMHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeobpaTumocTs TPUPOIHBIX TIPOIIECCOB
[IpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.

70
KIII

71 MaxkcumansHoe 3Hauenue KIIJ[. [uxkn Kapno

72 Pemenue 3agau
DKOJOTHYECKHE aCIICKThI UCIIOJIb30BAHMS

73 TEIJIOBBIX ABUTraTeieil. TemioBoe
3arpsi3HEHUE OKPYKAIOIeH CpeIbl

74 Pemenue 3amau

75 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TenaoBbie MalIvHbI"

76 KonTtponsHas pabora o Teme
"Tepmoannamuka. TennoBsle MaluHb!"

77 [TapoobpazoBanue 1 KOHICHCAITHS.




Hcnapenue u kunenue. Y aeiapHas TENI0Ta
napooOpa3oBaHUs

HaCBIH_IeHHBIG 1 HCHACBIIICHHBIC IT1aPhI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBINICHHOTO ITapa OT

78 TEMIEPaTyphl, UX HE3AaBUCUMOCTH OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPaTyphbl KUTIEHUS OT JaBJICHUS B
KUAKOCTH

79 Brnaxxnocts Bo3ayxa. AOComOTHAs U
OTHOCHUTEJIbHASI BIAKHOCTh

80 Pemenue 3agau
Teépnoe Teno. Kpucrannuueckue u

81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAJIJIOB

22 [InaBnenue u xpucraumsanus. Y qenbHas
terutoTa miaBneHus. Cyonumanust
Hedopmaruu TBEpAOTO Tena. PacTshkenue u

83 cxarue. Casur. Monyins FOwra. Ilpenen
ynpyrux aedopmariuii
TermoBoe pacmpeHue KUAKOCTEN U

84 TBEPABIX TEJ. AHTAPMOHHU3M TEIJTOBBIX
KOJIeOaHWI 4acTHI] BELIECTBA

25 [IpeoOpazoBanue 3HEprUH B (Ha30BBIX
nepexoiax

86 YpaBHeH#HE TEIIOBOTO OanaHca

87 Pemenue 3agau

88 [ToBepxHOCTHOE HaTsKeHUe. KanwnspHbie




siBIIeHUs. J[aBieHue 1mox MCKPUBICHHOMN
MOBEPXHOCTBIO )KUAKOCTH. PopMyna
Jlannaca

89

O06o0011eHNne U cUCTeMaTU3alus 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

90

KoHnTtponbHast pabota mo teme "Arperarabie
cocTosiHus BemecTBa. Pa3oBble NEpexoabl”

91

DneKTpu3aIus Tel u €€ MPOosIBICHUS.
DIeKTpuyecKui 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JUAJICKTPUKH U TTOTYITPOBOTHUKH

92

DJIeMEHTapHBIN AIEKTPUUECKUN 3apsi. 3aKOH
COXpaHEHHUsI AJIEKTPUUYECKOTO 3apsiia

93

B3anmopencteue 3apsnoB. ToueuHsle
3apsasl. 3akoH Kynona

94

Pemenue 3agau

95

Onexrpuueckoe nojie. Ero aelicteue Ha
JJIEKTPUYECKUE 3apsiibl

96

Hanpss>k€HHOCTB JIEKTPUYECKOTrO MOJIS.
[TpoOGHbIii 3apsiy. JIuHUN HAIPSHKEHHOCTH
aeKTpuyecKoro noist. OqHoOpoIHOE
3JIEKTPUYECKOE T10JIE

97

HOTGHHI/IaHLHOCTI) OJICKTPOCTATUYCCKOI'O
moJisi. Pa3HOCTh MOTEHIIUAIOB U HAITPsIP>KCHUC

98

[ToTeHmanpHas YHEPTHS 3apsiia B
aJeKTpocTaTudeckoMm mode. [lorenmman
3JIEKTPOCTATHYECKOTO TIOJIS




CBs13b HaPSKEHHOCTH TOJIS U Pa3HOCTH

99 MOTEHIINAJIOB JISI 3JIEKTPOCTATUYECKOTO
OJIS

100 [IpuHIHUI Cynepno3uuu JIEKTPUIECKUX
oJIeH

101 Pemenue 3agau

102 [Tone Toueunoro 3apsiaa. [loxe paBHOMEpHO
3apsHKEHHON cephl
[Tosie paBHOMEPHO 3apsIKEHHOTO MO0 00BEMY

103 mrapa. [lone paBHOMEpPHO 3apsyKEHHOU
OCCKOHEYHOM IIOCKOCTHU

104 [IpoBOTHUKY B AIIEKTPOCTATUUECKOM IIOJIE.
VYcioBue paBHOBECHS 3apsi0B

105 JIMDNEKTPUKHU U ITOIYIIPOBOIHUKH B
3JIEKTPOCTATHYECKOM I10JIE
Konpnencarop. DnekTpoéMKOCTh

106 KOHJEHCATOPa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa

107 [TapannensHOE COeAMHEHNE KOHIEHCATOPOB

108 IlocnegoBarenbHOE COCAUHCHIE
KOHJICHCATOPOB

109 OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110 Pemenue 3agau

11 JIBr>keHUE 3apsKEHHOW YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM T10JIe

112 Pemenue 3agau

113 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110

TeMe "DnekTpudeckoe nosue"




KonTtponsHas pabora o Teme

14 "OnekTpuyeckoe nose"
Cuia Toka. [locTosiHHBIN TOK. Y CIOBHS

115 CyILLIECTBOBAHUS ITIOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116 Ncrounuku Toka. Hanpsbxenne u 9J1C

17 3akon OMa 111 y4acTKa LETH.
DIIEKTPUUYECKOE CONIPOTHUBIICHUE
3aBUCUMOCTh COMPOTUBIIEHUS OAHOPOAHOTO

118 IIPOBOJIHUKA OT €ro JUIMHBI U IIJIOIAIU
MONEPEUHOI0 CeYEHUs

119 VY enpHOE CONMPOTUBIIEHUE BEIIECTBA.
Pemenue 3agau

120 [locnenoBarenbHOE, TapauIEIbHOE,
CMELIaHHOE COEIMHEHNE ITPOBOIHUKOB

121 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX
neneii. [Ipasuna Kupxroda

122 Pemenue 3agau

123 Pabora anekTpuyeckoro Toka. 3akoH Koy
—Jlenna

124 Pemenue 3agau

125 MOIIHOCTB JIEKTPUUYECKOT0 TOKa. TerioBas
MOIIIHOCTD, BBIJENsIEMAsi HA PE3UCTOPE

126 Pewenue 3anau

127 OJIC v BHyTpeHHEE CONPOTUBIICHHE
MCTOYHMKA TOKA

128 3akoH OMa a71s TOJTHOH (3aMKHYTOI)

AJIEKTPUYECKON e




129 Pewenue 3amau 1

130 MoImHoOCTE UCTOUYHHUKA TOKA 1

131 Kopotkoe 3aMbikanue 1

132 Konpnencarop B Lienu nocTOSIHHOTO TOKa 1

133 Pemenue 3agau 1

134 Pemenne 3amgau no reme "[locTostHHBIN |
3JIEKTPUUYECKUNA TOK"

135 Pemenue 3aga4d mo teMme "I1ocTOSIHHBIH 1
3JEKTPUYECKUN TOK"

136 Pemenne 3agau no reme "[locTostHHBIN |
3JEKTPUYECKUN TOK"

137 O0o01IeHre U cUCTeMaTU3alus 3HAHUN 110 1
teMme "[1oCTOSHHBIN 7eKTpUYECKUil TOK"

138 Kontposbnas padota mo teme "TlocTossHHBIH 1
3JEKTPUYECKUN TOK"
DneKTpruyecKasi IPOBOAUMOCTb Pa3IMUHbIX

139 BEILECTB. DJIEKTPUUECKUI TOK B METaJIIAX. 1
CBepX1mpoBOANMOCTh
DIEKTPUUECKUI TOK B pacTBOpax 1

140 pacruiaBax 3J1eKTpoiauToB. 3akoHbl Dapajes 1
JUTS DJIEKTPOIN3a

141 DJIEKTpUYECKUH TOK B razax. [lnazma 1

142 DNEeKTpUYECKU TOK B BakyyMe. BakyymHble 1
npuOopbI

143 DNEKTPUUECKUH TOK B IIOJTYIPOBOJHUKAX 1

144 [ToyripoBOTHUKOBBIE IPUOOPHI 1

145 Du3n4ecKuil IPAKTUKYM 110 TEME 1




"M3MepeHure CUIIbl TOKA M HATIPSKEHUS B
LMY OCTOSIHHOTO TOKA IPH ITOMOIIN
aHAJIOTOBBIX U LIM(DPPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiu "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueii o ¢puzuke. [Ipumepsr
U3MepeHus: GU3NUECKUX BETUUUH MIPH
MOMOIIN KOMITBIOTEPHBIX JATYUKOB"

146

®usznyeckui mpakTukyM no teme "M3yyenue
HEPABHOMEPHOT'O ABUKECHHUSI C LENbIO
OonpeAesieHuss MTHOBEHHOM CKOpoCTH"

147

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenune yCKopeHus mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH' WIN
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU"

148

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHune yckopeHust CBOOOHOTO
nanenus” win "M3ydyeHue qBUKEeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®uznyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHHS TeJIa 0 OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJIFO CKOPOCThIO" MiIn
"UccnenoBanve 3aBUCMMOCTH MEpUOJIa
oOpallieHus KOHUYECKOr0 MasiTHUKA OT €ro
napameTpos"”

150

DuU3NYECKU MPAKTUKYM 10 TEME
"U3Mepenne paBHOJAEHCTBYIOLIEH CUIIBI TTPH
JBUKEHUH OpyCcKa MO0 HaKJIIOHHON




mockocTy" wnu "lIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUsI OpycKa
10 HAKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTostHuEe OT €ro Macchl"

151

Du3n4ecKuil IPAKTUKYM 110 TEME
"UccnemoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
unu "M3yueHne NBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepe3
T8rkuii 0JIoK"

152

DuU3NYECKU MPAKTUKYM 10 TEME
"Nzmepenne koadduirerTa TpeHus mo
BEJTMYMHE YTII0BOTO KO3 PUIIMCHTA
3aucuMocTu Frp(N)" wim "UccnenoBanue
JBIDKEHUS OpyCKa 110 HAKJIOHHOH MJI0CKOCTH
C mepeMeHHbIM K03 punmenTom Tperns”
iy "M3ydeHune ABUKEHNU Ipy3a Ha Bally €
TpeHuem"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue yclIoBUN paBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BPALICHUS"
wM "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cun ynpyroctu" niu "HU3ydenune
YCTOMUMBOCTHU TBEPAOTO TEJA, UMEIOILEr0
mIomaas onops"

154

Du3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHue uMIynbca Teia o TOpMO3HOMY
nytu" uwin "M3mepenne cuiibl TSIru, CKOpOCTH




MOJICJTH SJIEKTPOMOOUIISE M MOITHOCTH CHITBI
Taru" unu "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJla ¢ UMIYJIbCOM CHJIBI" WU
"UccnenoBanre coxpaHEHHs UMITYJIbCA MPU
ynpyrom B3aumoaeicteun" win "M3mepenne
KHMHETHUYECKON SHEPTUH Tella 0 TOPMO3HOMY

IIyTH

155

®usznyeckui mpakTukyM no teme "M3yyenue
M30TEPMUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
ucrob30oBanue nudposoit tadboparopun)"
M "M3ydeHnne n30XopHOro nporecca’ uim
"N3ydyenne n3o00apHOTO mporiecca’ wiu
"ITpoBepka ypaBHEHUs COCTOSTHUA"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenne yneabHON TEMI0EMKOCTH" UITH
"UccnenoBanue mpoliiecca OCThIBaHUS
BemiecTBa" win "MccnenoBanue aanabaTHOTO
npouecca" unn "M3ydyenne B3auMoCBA3U
SHEPTUH MEKMOIIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
JKUAKoCTER"

157

®uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN MCIIApEHUS KUIKOCTEN"
wiu "M3MepeHue yneabHO! TEmIOoTh
riaByieHus Japaa" win "M3ydenue cBOMCTB
HAaCBIIEHHBIX MTapoB" win "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl mapoB B nomenieHnnn'". amepenue
Kod((UIIMeHTa TOBEPXHOCTHOTO HATSHKCHHUS




158

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHEpruu
3apSYKEHHOI0 KOHJIEHCATOPA B SHEPTHUIO
n3ny4yeHus ceeroauona’ wim "M3yyenue
IIPOTEKaHUs TOKA B LIETIH, COIEpKAIIECH
koHAeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHUUAIOB (HAPSHKEHUS) TIPU
II0CJIE0BATEIBHOM COEIUHEHUHN
KOHJIEHCAaTOpoB"

159

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnemoBaHue CMEIIAHHOTO COCIMHCHUS
pe3ucropoB” nnu "M3mepenue yaenbHOro
COINPOTHUBIIEHUS IPOBOJAHUKOB" MIIH
"HUccmenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HanpspKEHU 715 JTaMITbl HaKaauBaHUA"

160

Du3n4eCcKuil IPAKTUKYM 110 TEME
"Habmroienue anmektponusa’ win
"N3mepeHnue 3apsiia OTHOBAJIEHTHOIO HOHA"
i "UccnegoBanue 3aBUCUMOCTH
COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temnepatypbl’ win "CHITUE BOJBT-
aMIIEpHOM XapaKTEepUCTUKHU auozaa'

161

PesepBHelil ypok. O600IICHHE 1
cucremMatru3anus 3HAHHUHU 110 TEME
"KunemaTtuka"

162

PesepBHeIil ypok. O600IICHHE U
cUCTeMaTH3aIlus 3HaHUI [0 TeMe
"lunamuka"

163

PeseprubIit ypok. O6001IeHNE U




cucreMaru3anys 3Hauui mo teme "CraTtuka
TBEpAOro Tena"

164

PesepBHeIil ypok. O600IICHHE 1
CHCTEMAaTHU3aIMs 3HaHUH 0 Teme "3aKOHEBI
COXpaHEHHUs B MEXaHHKe"

165

PeseprubIil ypok. O6001IeHNE 1
cucTeMatu3anys 3HaHui 1o tTeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETHUECKOI Teopun”

166

PeseprubIil ypok. O6001IeHNE 1
CHCTEMATHU3aLUs 3HAHUN 110 TEME
"Tepmoannamuka. TennoBsle MaluHb!"

167

PesepBHeIil ypok. O600IICHHE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeEME
"ArperaTHble COCTOSIHUS BelecTBa. Da3oBbie
nepexomasl"

168

PesepBHeIil ypok. O600IICHHE 1
cucremMatru3anus 3HAHHUHU 110 TEME
"OnekTpuyeckoe nose"

169

PesepBHelil ypok. O600IICHHE 1
cUcTeMaTH3alus 3HaHUH 110 TemMe
"TToCTOSIHHBIN MEKTPUUYECKUI TOK"

170

PeszeprubIit ypok. O6001IeHNE 1
cucreMatusanys 3Hagui mo reMe "Toku B
pa3IuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

170

16
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