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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yuednomy npeamety «®Dusuka» 11 10 kinacca coctaBiieHa Ha OCHOBE:

- MenepasibHONM 00pa30BaTEIIBHON MPOrpaMMBbl cpefaHero odmero odpazoanust ot 18.05.2023
Ne371

- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa3oBaTeNIbHOTO CTAaHJIApTa CpEeIHEro OOMIero
oOpa3oBanus (yTB. mpukazoM MuHHCTEpcTBa oOpa3oBanust U Hayku P®D ot 17 mas 2012 r.
No413) ¢ usmenenusimu Ha 12 aBrycra 2022 r.

- [Tpuka3 MuHnpocBeuieHus Poccun oT 09.10.2024 Ne704
"O BHECEHMHM HM3MEHEHHM B HEKOTOpbIE MpHKa3bl MUHUCTEpCTBA MpocBelieHus Poccuiickoi
Oenepanun, Kacarommecs ¢enepaibHbIX 00pa30BaTENbHBIX MPOrPaMM HAa4YaJbHOTO OOIIEro
o0pazoBaHHs, OCHOBHOrO OOIIEro o0Opa3oBaHUsS W cpeaHero ooémero oOpa3oBaHus"
(3apeructpuposano B Munrocte Poccun 11.02.2025 N 81220)

- Ilpukaz Munnpocsemenuss Poccum ot 10.11.2025 Ne 808 O BHeceHMM HU3MEHEHUH B
HEKOTOpbIE MpuKa3bl MuHUCTEepcTBa mpocBeleHuss Poccuiickoit denepannu, Kacaroumecs
denepanbHbBIX 00pa30BAaTEIbHBIX MPOrPaMM HAYyalbHOTO OOIIEro OO0pa3oBaHMs, OCHOBHOTO
o011ero 00pa3oBaHUs U CPETHETO O0IIEero 00pa3oBaHUs

- [Ipuka3z Munnpocseuienust Poccun ot 08.05.2026 Ne 316 «O BHecenuun nzmenenuii B [lopsnok
OpraHM3alMl ¥  OCYUIECTBJIEHUS  OOpa30BaTE€IbHOM  JEATEIBHOCTH IO  OCHOBHBIM
o0mieo0pa3oBaTeabHbIM MPOTpaMMaM - 00pa30BaTeNbHBIM MPOrPaMMaM HAaYaJIbHOTO OOIIETO,
OCHOBHOTO 00mEero W cpexHero ooOmero o0Opa3oBaHUs, YTBEPKICHHBIM MPUKAa30M
MunuctepcTBa npocenieHus Poccuiickoit @eaepanuu ot 22.03.2021 Nel15»

- OcHoBHOI 001I€00pa30BaTEeILHON TPOrpaMMBbl cpefHero oodmero oOpaszoBanus MAOY
Yepsumesckoit COLI

- Yuyebnoro mimana MAOQOY UYepsumesckoit COILl, yTBep»KIeHHOTO MNPUKA30M JUPEKTOpa
Tpodumoa C.A. ot 29.08.2026 roga Ne 229-OJ] u cormacoBanHoro 28.08.2026 roma Ha
3acenanuu Ynpasistouiero coeera MAOY Yepsumesckoit COL mpotoxosn Nel2

- [Iporpamms! Bocniutanuss MAOY Yepsumesckoit COLI

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero obmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IOJIO)KEHMH M TpeOOBaHUN K pe3yslbTaTaM OCBOECHHS OCHOBHOW 00pazoBaTElbHOMN
nporpammel, mnpeacTtaBieHHBIX B ®I'OC COO, a Ttakke ¢ yu€roM ¢denepanbHO paboueit
nporpamMMbl  BocniuTanus W KoHuenuuu mnpenonaBaHus yueOHoro mnpeamera «Pusmka» B
oOpa3oBaTeNnbHBIX  OpraHuzanmsx Poccuiickoit ~ @Denepanuy, peaqu3ylONMX OCHOBHBIC
o0pa3oBaTeibHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3MKe ompenenseT o0s3aTenbHOe MPEIMETHOE COJEpKaHHUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO IOCIIEA0BATEIbHOCT M3YyYEHHS TE€M M pa3fesioB y4eOHOro
npeaMera ¢ yuy€ToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOro
mpouecca, BO3pacTHBIX oOcoOeHHOocTell oOyuwaromuxcs. [Iporpamma mno ¢Qusmke npaér
NpeJCTaBICHUE O IIETSAX, COACPKAaHUM, OOIIeH cTpaTernd OOyYEeHHWs, BOCIIUTAHUS M Pa3BHTHUS
oOyyaromuxcs cpeacTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriayOIEHHOM ypOBHE.

N3yuenne kypca (QU3MKK YrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aJauu
npoQeCCHOHATBHON OpPHEHTAIMM, HAalpaBJIEHO HA CO3JlaHHE YCIOBHMH Ul MpPOSBIECHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXABIM OOYyYarolUMCs, KOTOpbIE
HEOOXOAUMBI Il  TPOJNOJDKEHUST O00pa3oBaHMs B  OpPraHu3alUsaX MNpogecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo QusmMke Ompenensiorcss IUIAHUpPYEMble pe3ysbTaThl OCBOEHHUS Kypca
bu3MKM Ha YypOBHE cpeaHero oOmero oOpa3oBaHUS: JUYHOCTHBIE, METaNpeIMETHEIE,



npeaAMeTHBIC (Ha yriayOJI€HHOM ypoBHE). HaydyHO-METO10I0rM4eCcKO OCHOBOM I pa3padoTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ysibTaTaM OO0y4aroIuxcs,
OCBOMBIIIKX MPOrpaMMy 10 (U3MKE HA YPOBHE CPEIHETO 001Iero 0Opa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBJIETCA CUCTEMHO-IEATEIILHOCTHBIN MOAXO/,.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAHUPYEMBIE PE3yJbTaThl OCBOGHHUS Kypca (DM3MKH Ha YriyOJIEHHOM YpOBHE, B TOM
YHCIIe IPEIMETHBIE PE3YIbTAThI IO TOAaM O0yUYCHHS;

cojepxaHue yueOHoro npeamera «Pu3ukay 1o rogaM o0ydeHus.

[IporpamMa 1o Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHA
YUUTENSAMHI (PU3UKH TSI COCTABJICHUSI CBOUX PabOUUX MPOTPaMM.

[lporpamma 1O (QU3MKE HE CKOBBIBACT TBOPUYECKYIO WHUIMATUBY YyUYUTEICH U
IIPEIOCTABIAECT BO3MOXKHOCTH JUIsl pPEaIU3alUd PA3IMUHBIX METOAMYECKUX IOIXOIO0B K
npenojiaBaHuio (U3UMKU Ha YriyOJIEHHOM YPOBHE IpU YCIOBUM COXPAaHEHUs 00s3aTelbHOM
4acTH COJIEpP KaHUs Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YU4EOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIJ B CUCTEMY 3HaHUH 00 OKpY’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab30BaHWE W aKTUBHOE
OpUMeHeHHe (U3UYECKUX 3HAHUM ONpeieausio Xapakrep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWcTBamMH. W3yueHune ¢GU3MKA BHOCUT OCHOBHOHM BKJIaa B
(bopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHSATh HAy4YHbIM METOJ] TO3HAHMS ITPU BBIMOJIHEHUH UMHU YY€OHBIX UCCIICOBAHUM.

B ocHOBY Kypca (pu3MKH Ha YpOBHE CpeHEro obmero oopa3zoBaHus MOJIOXKEH Psll UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoea yerocmunocmu. B COOTBETCTBUM C HEN KyPC SBIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3HKH.

Hoea cenepanuzayuu. B cooTBETCTBUM € HEW MaTepuan Kypca (U3NKUM OO0bEITUHEH
BOKpYT (u3nueckux Teopuil. Benymmm B kypce siBnsiercss (GopMHupoBaHHE MPEICTABICHHUHM O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U TOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus MpeanoiaracT UCMojab30BaHUE T'YMaHUTapPHOTO
noTeHuuata GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITPoOIeMaMHu.

Hoea npuknaonoiu nanpaenennocmu. Kypc ¢Gusukn — yrioyOn€HHOTO — ypOBHS
IIPEIoJIaracT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
M3YYEHHBIX TEOpHM U 3aK0HOB. [Ipu 3TOM paccMaTpHuBarOTCS Ha YPOBHE OOIIMX MpeACTaBICHUN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocusayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHUs,
NOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKxKe 00CyX AeHUs Mpo0IeM palliOHAIBLHOIO IPUPOIOIOIb30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

OcBoeHnue cosepkKaHusl MPOrpamMMbl 10 (PHU3UKE TOHKHO OBITH OCTPOCHO HA MPUHIIHIIAX
CHCTEMHO-IEATEIbHOCTHOTO moaxo/a. st GU3UKM peann3aius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCITOJIb30BAHUU CaMOCTOSITEJIBHOTO HKCIEPUMEHTA KaK IOCTOSIHHO JeHcTByromero (akropa



yuebHoro mpouecca. [lng yrioyOonéHHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YUYEHHUYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl IpU
U3y4eHHH HOBOTO MaTepuasa, JiaboparopHble paboThl M paboThl mpakTukyma. [Ipu sToM
BO3MOJXKHBI JIBa crioco0a peanu3anu GU3ndeckoro npakTukyma. B mepBom ciiydyae mpakTHKyM
npoBoautTcs 6o B koHme 10 m 11 kmaccoB, OO 1MOCiIE€ MEPBOrO M BTOPOTO MOJYTOAWH B
KaXJIOM M3 3THX KjaccoB. BTopoii cnoco® — 3T0 mHTErpamus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPHIE MPOBOAATCS B Mpolecce u3ydeHus paszaena (temsl). [Ipu stom
noJ paboTamMu IPaKTHUKyMa MMOHUMAETCSI CAMOCTOSITENIbHOE HCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOLIAroBOil MHCTPYKIIMH.

B nporpamme no ¢usmke cucrema yueHHYECKOTO SKCHEPUMEHTa, J1a00paTOPHBIX paboT U
NpaKTUKyMa MPEICTaBlIeHa €INHBIM ITepedHeM. BBIOOp TeMaTuKH JUIst 3TUX BHIIOB YICHUYECKHX
MPAKTUYECKUX PabOT OCYIIECTBISETCS yYaCTHHKAaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
OCOOCHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMSI M OCHaleHUs kaOuHera ¢usuku. [lpu sTOM
oOecrieunBaeTcs OBJaJ€HHE OOYYaIOLIMMUCS YMEHUSIMM IPOBOJUTH NPSMblE U KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHCUMOCTEH (M3NYECKUX BEJIWYMH WM IOCTAHOBKY OIBITOB IIO
MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bbonbioe BHUMaHME YAENsSETCS PELICHUIO Pacu€THBIX M Ka4eCTBEHHBIX 3an1ad. [Ipu stom
JUIsL pacu€THBIX 3a7jad IPUOPUTETOM SIBIISIFOTCS 3a/laddl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
(du3nyeCcKOl MOJIEbI0, MO3BOJIAIOIINE MPUMEHATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jenia Kypca, Tak U MHTETPUPYs MPUMEHEHHE 3HAHWKM U3 pa3HbIX pasnueioB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsICHEHUe/NpeacKa3aHue
npoTeKaHus (U3NYECKUX SIBJIEHUI U MPOIECCOB B OKpY’KaIOIIEH XKU3HM, Tpedyromue BbiOopa
bu3nyecKoil MOAENu AJisl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (Gpu3Mku yriayOi€HHOrO ypoBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCIOBHUSIX INpEeAMETHOTro KabuHera. B kaOunere
(bU3HUKH T0JIKHO OBITH HEOOXO0UMOE 1a00paTOpHOE 00OPYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IIporpaMMe o (pu3MKe Y4eHHYECKHUX OIBITOB, J1a0OpaTOPHBIX padOT M paboT MpPaKTUKyMa, a
TaKXe IEMOHCTPaIlMOHHOE 000py10BaHHE.

JleMoHCTpaliiOHHOE 000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECHeuMnBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IpOrpaMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00opyAOBaHUE NJIsl YUEHHYECKHX MPAKTUYECKUX PAadOT (popMmMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOT0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUS 00yYarOIUXCS K HAYYHOMY U3YyUEHHIO TIPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABIEHUH O HAyYHOM METOA€ TMo3HaHUs U  (GOPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;



dbopMupoBaHUe YMEHUN OOBSCHSATH SBIIEHUS C HUCIIOJIb30BAaHHEM (HM3HUECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEJIbCTB;

¢dopMHpoBaHUE TPEACTABICHUN O posd (U3UKU JJs1 PA3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TMPEACTAaBIEHUH O BO3MOXKHBIX chepax Oyaymeil mnpodeccroHalIbHOMN
NEeSITeTbHOCTH, CBS3aHHBIX C (DM3MKOM, MOATOTOBKA K JalbHEiHIIeMy OOYyYeHHIO B 3TOM
HaIlpaBJICHUH.

Joctuxenne 3TUX Iesield oOecriedrBaeTCsl pelieHHeM CIEAYIoIUX 3a7ad B IMpoliecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0uiero oopa3oBaHus:

npuoOpeTeHne CHcTeMbl 3HaHUH 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DHU3HKY
U DJIEMEHTHI aCTPODU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHATh TEOPETUUYECKUE 3HAHUSA JIJIs1 00BACHEHUS (DU3HUECKUX
SIBIICHUI B TIPUPOJE U JUISI IPUHATHUS MPAKTHYECKUX PEIICHUN B TIOBCETHEBHOW KHU3HH;

OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 33/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJAPA3yMEBAIOIINX CaMOCTOSATENbHOE CO37aHue (PU3UUECKOW MOJEH, aJeKBaTHON
YCIIOBUSIM 3aJ]au, B TOM YHCIIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3MYECKHX OCHOB W TPHHLMUIIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHU Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TMPOBEACHUA (PUIUUECKHUX
HKCIEPUMEHTOB, aHaJlW3a M HWHTEepIpeTanuy HWHPOpMaluu, ONpeAeTeHHUs IOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yiIbTaTa;

CO3/IaHWE YCIIOBHM JUIsI Pa3BUTHS YMEHHH INPOEKTHO-HCCIIE0BATENLCKOM, TBOPYECKOM
NeSITeTbHOCTH;

pa3BUTHE UHTEpeca K cepaM NMpodhecCHOHANBHON JesITeIbHOCTH, CBI3aHHOM C (PU3HUKOM.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yriayOnéHHbI ypOBEHb HU3YyYEHUs
yueOHoro mpenMera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BbIOMpaETCs
00y4aromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOT0 MpOoduIIs.

Ha uzyuenue ¢usuku (yriayO0naEHHBIN ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIIO).

I[eﬂTeJIBHOCTL YuuTead ¢ y4€ToM nporpamMmmbl BOCIUTAHUSA

I'paxxganckoe BociuTaHue (hopMHUPOBATh POCCUICKYIO TPAKIAHCKYIO
UJCHTUYHOCTD, TPUHAUIEKHOCTH K OOLTHOCTH
rpaxaan Poccuiickoit @enepanuu, K HAPOAY
Poccnn kak ncrounuky Biactu B Poccniickom
roCy/1apCcTBe U CYOBEKTY ThICSUYENeTHEH
POCCHIICKOM TOCYTapCTBEHHOCTH, U3yYECHHUE U
yBa)KE€HHE MpaB, CBOOO 1 00s13aHHOCTEH
rpaxxaanuHa Poccun;

MIaTPUOTHYECKOE BOCIIUTAHUE BOCIIUTHIBATH JIFOOOBH K POJHOMY Kparo,
Ponune, cBOEMy Hapony, yBaKEHHUE K APYTUM




HaponaMm Poccuu; ucropudeckoe
IpocCBeIIeHne, POPMUPOBAHUE POCCUHCKOTO
HallMOHAJIbHOTO UCTOPUYECKOIO CO3HAHMS,
POCCUICKOMN KyJIbTYPHOU UACHTUYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC

BOCIIUTHIBATH HA OCHOBE JYXOBHO-
HPaBCTBEHHOU KyJIbTypbl Hapo10B Poccun,
TPAaJULUOHHBIX PEJINTUI Hapo1oB Poccun,
(hopMHUpOBaHKE TPAAULIMOHHBIX POCCUHCKUX
CEMEHHBIX LICHHOCTEH; BOCIIUTaHUE YECTHOCTH,
J0OPOTHI, MUJIOCEPANS, CONIEPEKUBAHNS,
CIIPaBEUIMBOCTH, KOJUIEKTUBU3MA,
JPY>KEM00uUsT ¥ B3aMMOTIOMOIIH, YBaYKEHHSI K
CTapIINM, K IaMATH IIPEIKOB, UX BEpE U
KYJIbTYPHBIM TPaIULIUASIM;

9CTECTHYCCKOC BOCIIMTAHUC

(hOopMHPOBATH AICTETUYECKYIO KYIBTYpPY Ha
OCHOBE POCCUICKUX TPaAULIMOHHBIX TyXOBHBIX
LIEHHOCTEH, MpuoOIIaTh K JTy4IMM 00pa3iam
OTEUYECTBEHHOT'O 1 MUPOBOI'O UCKYCCTBA;

¢buznyecKkoe BOCIIUTaHUE

(dhopmMupoOBaTh KYJBTYpPY 310POBOTO 00pasza
KHU3HU U SMOIIMOHAJILHOTO OJIaronoixydus —
pa3BUBaTh (hU3NYECKHE CIOCOOHOCTH C YUETOM
BO3MOXHOCTEH U COCTOSTHUS 3/10pOBbS,
HaBBIKOB 0€3011aCHOTO MOBE/ICHUS B
MIPUPOTHON M COLUAIIBHOM Cpele,
QPGSBBIqaﬁHLIX CUTyalUusIX;

TPYZOBOE BOCIIMUTAHUE

BOCIHUTBIBATh YBaXKEHUE K TPYAY, TPYASLIUMCS,
pe3ynbTaraM Tpynaa (CBOEro U Jpyrux Jirojaen),
OpHUEHTAIMS Ha TPYAOBYIO JESATENbHOCTD,
noJiydeHue npodeccuu, TIMIYHOCTHOE
CaMOBBIPAKEHUE B IPOAYKTUBHOM,
HPaBCTBEHHO JOCTOMHOM TPYZI€ B POCCUICKOM
o0111ecTBe, Ha IOCTUKEHUE BBIAAIOIIUXCS
Pe3yabTaTOB B MPO(HECCHOHAIBHOM
NeSITeNIbHOCTH;

9KOJOTHYCCKOC BOCIIMTAHUC

(hopMUPOBATH SKOJIOTHYECKYIO KYIBTYDY,
OTBETCTBEHHOE, OEPEKHOE OTHOLICHHE K
MIPUPOJIE, OKPYKAIOILEH Cpesie Ha OCHOBE
POCCHUHCKHX TPATUIIMOHHBIX JyXOBHBIX
LIEHHOCTEW, HAaBBIKOB OXPaHbI, 3alUTHI,
BOCCTAHOBJICHUS IPUPOJIbI, OKPYKaroIen




cpensr;

BOCIIMTaAHUC I_IeHHOCTef/'I HAaY4YHOI'O ITIO3HAHUs

BOCIIUTBIBATh CTPEMJICHHE K IIO3HAHUIO ce0s 1
JPYTHX JIFOJICH, TIPUPOJIBI U OOIIECTBA, K
MIOJIYYEHUIO 3HAHUN, KaYECTBEHHOI'O
00pa3oBaHMs ¢ YIETOM JTHIHOCTHBIX
MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH.




COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ouzuka — (yHIaMeHTalbHas Hayka o mpupoje. HaydyHblii MeTOJ MO3HAHUS M METObI
ucCIIeIOBaHMs (PU3UICCKUX SBICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus Npupoabl. Habmroaenne u sKCriepuMenT B
buzuke.

CrniocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE U LU(GPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeMU4YrH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MonenupoBanue (GpU3MUECKUX SIBJICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, HleanbHasl )KUIKOCTh, HICATbHBIN T'a3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Poie m mecto u3uku B (GOPMHPOBAHMM COBPEMEHHON HAaydyHOW KapTHHBI MHpa, B
MPAKTUYECKON JAEITeIbHOCTH JIIOICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepenne cuibl TOKAa W HANPSKEHUS B IEMH IOCTOSIHHOTO TOKa TMPU TOMOIIH
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mMepeHus GpU3NIECKUX
BEJIMYMH IIPU MTOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXAaHWYECKOro JBrkeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a1a4u MEXaHUKH.

Panunyc-BekTOop MaTepHallbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBbl KOOPJIMHAT.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX TMPOEKIIMH HA OCH CHCTeMbl koopauHaT. CloKeHHe TepeMeIleHul U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUATBHON TOYKH OT BPEMEHH U UX TpaduKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepUAIbHON TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonuneiinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOYKH MO OKPYKHOCTU. YTJIOBast U
nuHenHas ckopocTh. llepwon m vactora obpamienus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHu4yeckue YyCTpOMCTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBH)KCHHE
CHApSJIOB, LIETIHEIE, IeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIC TU(THL.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALlUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUXKEHUSI.

CriocoObI uccae10BaHus ABIKCHUN.

NnntocTpanus npeneasHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne ABM>XeHUS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocT pu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEH, TPACKTOPUM, CKOPOCTEN JIBHKEHHUS OJJHOI'O M TOTO K€ TeJa B Pa3HbIX
CHCTEMaxX OTCUETa.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyM.

N3ydenune HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEACICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHus TMpU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBWKEHUH IO
HAKJIOHHOM IINIOCKOCTH.

Hccnenopanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (P€KOMEHI0BAaHO UCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NATIbHOCTBIO MOJIETA U HAYAJIIbHOM CKOPOCTBIO Tela.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOW 11O MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TIepHoJia OOpalieHHs] KOHHUYECKOTO MasTHHKa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprinanbabie cuctemMbl 0Tcuéra. [IpuHIIMI OTHOCUTEILHOCTH
[Nanunes. HeunepuuaabHble CHCTEMBI OTCUYETA (OMpeAeTIeHUE, TPUMEDHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHA /17151 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIECHTHOCTh IPaBUTALIMOHHON 1 HHEPTHON MacCHlI.

Cwia TsDKeCcTH. 3aBHCUMOCTh YCKOPEHHsT CBOOOJHOTO TIQJEHUsI OT BBICOTHI HAJ
MOBEPXHOCTBIO TUIAHETHI M OT TeorpapuyecKkod IMHPOTHL. [[BMKeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddumuent tperns. Cuna CONpOTHBICHUS NPHU JBIKCHUH Tella B KUIAKOCTH WIM rase, e
3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIIBHOTO JABUKEHHUS.

Hasnenue. 'unpocraruueckoe nasienue. Cuna Apxumena.

TexHuueckrne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMXEHUS TeN B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kavyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAacChl C OJWHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PAaBHOIECUCTBYIONIECH MPUIIOKEHHBIX K Ty CHJI C POU3BEACHUEM MACChI TeJa
Ha €ro YCKOPEHUE B HHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HepecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U MMaICHUH.



[lenTpobOe)KHbIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepenne paBHOACHCTBYIOIIEH CUJT TP IBHXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCMMOCTH BPEMEHH IBHKEHHsSI Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €r0 MACCHhI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue [BWKEHUS Opycka [0 HAaKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PUIIMEHTOM TpEHUS.

N3yuenue aBMKEHUs rpy3a Ha BAJLy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPIOTO Teja.
MoOMEHT cuIibl OTHOCUTENIbHO OcHu BpamieHus. [1nedo cumbl. CroxeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeycToiuMBOE, Oe3pa3IuYHOe paBHOBECHE.

TexHUYeCKHE YCTPOWCTBA U TEXHOJOTMUYECKHE MPOIECCHl: KPOHIITEHH, CTPOUTEIHHBIN
KpaH, penéryaTble KOHCTPYKITUH.

Hemoncmpayuu.

YcnoBus paBHOBeCHS.

Bunsr paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHMS.

KoHncTpyrpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IJIOIIA (b ONOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

NmMimynsc MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHANbHBIX To4eK. L[eHTp macc cuctembl
MaTepuaibHBIX TOYeK. TeopeMa o JBUKESHHUH LIEHTPa Macc.

HMmynibC CHITBI M U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

MoMmeHT uMIynbca MaTtepHalbHON Touku. [IpencraBieHne O COXpaHEHHMH MOMEHTA
UMITyJbCa B IICHTPATBHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
pabOTHI CHITHI.

MOIIHOCTD CHUIIBL.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPTUU MaTepUAIbHON TOUKHU.

[ToreHunanbHble M HEMOTEHIMANbHbIE cuibl. [loTeHnuanbHas sHeprus. [loTeHnuanpHas
9Heprus ynpyro aepopmupoBaHHON TpYXHUHBI. [loTeHIMAbHAS YHEPTHS TElNa B OJHOPOIHOM
rpaBUTAMOHHOM MoJie. [loTeHIabHas HepTus Tella B TPAaBUTAIMOHHOM TOJIe OJHOPOHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMuyeckasi CKOpocTb. TpeTbst KocMUYecKasi CKOPOCTb.



CBs3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOW IHEPTHH CUCTEMbI
TeN. 3aKOH COXPAaHEHMSI MEXaHUYECKON YHEPIHUH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHue bepHymu s uAcalbHOW JKUIKOCTH Kak CIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoHCTBAa U TEXHOJIOTMYECKUE IPOLECCHI: IABMIKEHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBINA MUCTOJIET, THPOCKOI, UTypHOE KaTaHHWE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

H3meHeHune 3Heprun Tea Mpu COBEPILIEHUU pabOTHI.

B3auMHble npeBpamieHusi KHHETUYECKONM M MOTEHUUAIBbHOM SHEpPrHil Ipu ACHCTBUU HA
TEJIO CUJIBI TSKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TSATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA Tela C UMITYJILCOM CUJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

N3MepeHre KHHETUYECKOM SHEPTUN TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUs MOTEHINAIbHOM SHEPTrUU NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenne pabOThl CHIIBI TPEHUS TIPU ABUKEHUHU TeJla N0 HAKJIIOHHOW IJIOCKOCTH.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOI meopul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHeTnyecko Teopun (MKT), wux omnbiTHOE
obocHnoBanue. Juddys3us. bpoyHoBckoe nBHKeHHE. XapakTep IBMIKEHUS M B3aUMOJCUCTBUS
YacTHI] BellecTBa. MoAenu CTpOCHHUs ra30B, )KUIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BEIIeCTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Mosiekyn (aromoB). KommuectBo
BemiecTBa. [locrosuHas ABorazpo.

TemnoBoe paBHOBecue. TemmepaTypa u crocoObl e€ m3mepenus. lllkama Temmepatyp
Lenbcus.

Mopnens wuaealbHOrO raza B MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM: YacTUIBl Ta3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3zoBbie 3akoHBI. YpaBHeHHe MenpaeneeBa—Kmnaneiipona. AOcomoTHas Temmeparypa
(mkama Ttemnepatyp KenbsBuna). 3akon J[lanerona. W3ompomeccsl B ueadbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHne U30MPOLECCOB: U30TEPMa,
M30x0pa, n3obapa.

CBA3b MEXKIy [aBJICHUEM M CpPEIHEH KWHETUYECKOW OJHEpPruer MOCTyNnaTeIbHOTO
TEIUIOBOTO JBIKEHHUS MOJIEKYJI MJA€aIbHOIO Tra3a (OCHOBHOE YPaBHEHHME MOJEKYJSPHO-
KMHETUYECKOW TEOPUU UJI€ATBHOIO I'a3a).

CBsi3p  aOCONMIOTHON  TeMmmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOUM dHEprueil MOoCTyNaTeIbHOIO TEMIOBOTO ABMKEHUS €€ YacTHII.

TexHuueckne yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECChl: TepMOMeETp, Oapomerp,
[I0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.



Mopenn nBUKEHNS YaCTHUL] BEIECTBA.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Huddy3us xuakocTei.

Mognens onbita llTepHa.

IIpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PELIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIUIOOOMEHE MEXKIY
ropsiuei U XOJOJIHON BOJOH.

W3ydyeHrne W30TEPMUYECKOrO TMporecca (pPeKOMEHIOBAHO HCIONIb30BaHHe HU(POBOH
nabopaTopun).

N3ydenune n30XopHOro npouecca.

N3ydenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass  (TZl)  cucrema. 3agaHue  BHEIIHUX  YCJIOBUM IS
TEPMOJMHAMUYECKOM  CUCTEMBbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CpPEJHHE 3HAUEHHUS BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YpOBHE.

HyneBoe Hauano tepmoguHamuku. CaMonpou3BoJIbHAs pellakcalys TeEpMOIMHAMUYECKOI
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mognenp wuzneanbHOro raza B TEPMOAMHAMHMKE — CHCTEMa YpPaBHEHUMW: YpaBHEHHE
MenneneeBa—KuanelipoHa U BbIpaXeHHE [UIsl BHYTPEHHEH JHEPruM. Y CJIOBHUS NPUMEHUMOCTH
TOW MOJENU: HM3Kasg KOHILIEHTpAllUs YacTUll, BBICOKHE TeMIeparypbl. Beipaxenue aus
BHYTpPEHHEH SHEPTUU 0JIHOATOMHOTO HJI€aIbHOIO rasa.

KBasucratnueckne u HECTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMoJIuHaMuKe. Beraucinenue paboTsl 1o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHUS BHYTPEHHEH SHEpruu TepMOJWHAMUYECKOU
cucTeMbl Oe3 coBeplieHus: padoTel. KOHBEKIMS, TEMIONPOBOIHOCTD, U3TyYCHHE.

KonnuectBo Ttemnorsl. TemnoéMkocTh Tena. YenbHass M MOJSIpPHas TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBA. Pacuér kommyecTBa
TEIUIOTHI ITpH Terionepenade. [lonstue 06 aquadatHoM mpoiiecce.

[TepBbIii 3ak0H TepMoaMHAMUKH. BHyTpeHHss sHeprus. KomuuecTBo TeminoTsl u pabdora
KaK Mepbl NU3MEHEHUs BHYTPEHHEN S3HEPTUH TEPMOANHAMHUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKHM JUIsl PABHOBECHBIX IPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMBbI MPOXOIUT €AMHCTBEHHas aauadara.
AOGconoTHas TeMIieparypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO INEPENATH
TEIJIOTY OT O0oJiee XOJOAHOrO Tejna K Oosee Harperomy 0Oe3 kommencaruu (Kimaysmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Ipunnumne! aeiictBus TernoBbix mammd. KIT/I.

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho.



DKOJIOTMYECKUE aCIEKThl MCIIOJIb30BAHMS TEIUIOBBIX JABUrarenel. TemnoBoe 3arps3HeHue
OKPYXKAarOILEH CpeIbl.

TexHudeckue ycTpocTBa M TEXHOJIOTHUYECKHE IMPOIECCHI: XOJOAMIBHUK, KOHIUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNd, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHUX
TEMIIEpaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAaHUEM TEIUIOBOIO HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMBA AJIsI BEIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a11adaTHueCKOM PaCIIUPEHUH.

Bo3nyniHoe oruuso.

CpaBHeHUE yJeIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMnbroTepHble MOAENIN TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHue © KulleHuWe. YJenbHas TeIoTa
napooOpa3zoBaHusl.

Haceimmiennsie ¥ HeHacwllieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUsSI HACBIIIEHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCHMOCTh OT 00BhEMa HACBHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JABJICHUS B )KUJKOCTH.

BnaxHocTps Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyomumaus.

Hedopmaruu tBEpAOro Tenma. Pactsokenne u cxartue. Casur. Moayns FOnra. Tlpeaen
yOpyrux aedopmanui.

TennoBoe pacHmMpeHne KUAKOCTEH M TBEPIBIX TeJ, 00BEMHOE U JTMHEHHOE paCITUPECHHE.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHUI[ BEIIECTBA KAaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX MEepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOCcTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
ABJIEHUA. [{aBleHne 1o UCKPUBIEHHOM MMOBEPXHOCTHIO xKuaKkocTH. Dopmyina Jlamaca.

TexHU4YeCKHe yCTPOWCTBA M TEXHOJOTHYECKHME TIPOIECCH: KHUAKAE KPUCTAJUIHI,
COBpPEMEHHBIC MaTepHaIbI.

Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue. Kunenue npu nOHM>XKEHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBbITHl ¢ MBUIBHBIMH TIEHKAMHU.

CwmaunBanue.



Kanwsipueie sBieHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0bl U3MepeHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunbr nedopmanmii.

HaGmronenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkOHOMEpPHOCTE UCTIAapEHUSI )KUAKOCTEH.

N3mepenne yaenbHOU TEITOTHI IJIaBJICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

N3mepenne abCoMOTHOM BIIaXKHOCTH BO3/yXa U OILIEHKA MacChl IapOB B IOMEILLEHUH.

W3mepenue koddduirienTa noBepXHOCTHOTO HATSKEHUS.

N3mepenune monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CUJIBI.

Pasznea 4. diekTpoauHaMuUKA.

Tema 1. Inexmpuueckoe noe.

OnexTpuzauus Tea U e€ MposBIEHUs. DIEeKTpudeckuil 3apan. /[[Ba Buaa 3JIEKTPUUYECKUX
3apsaaoB. IIpoBOJHMKM, AMPIEKTPUKU U IOJYIPOBOAHMKH. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsa.

B3aumopeiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kynona.

Onektpuueckoe nojie. Ero aelicTBrue Ha 37€KTpUUECKHUE 3apsIbl.

Hampspk€anocts  anektpudeckoro mois. IlpoOubiit 3apsa. JluHuM  HanpspKEHHOCTH
IEKTpUYECKOro nosist. OHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLMANIOB U HAIpPSKECHHUE.
[loreHunanbHast ~ SHEprust  3apsga B dJeKTpocraTudeckoM  mone.  [lorenmuman
aNeKTpocTatnyeckoro mnosis. CBsi3p HANpPsDKEHHOCTH TMOJS M PAa3HOCTH TOTEHIMANIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOIHOI0, TaK U HEOJHOPOHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMeEpHO
3apsOKEHHOTO 10 00BEMy Tmapa. Ilose paBHOMEPHO 3apshHKEHHON OECKOHEUHOM TUIOCKOCTH.
KapTuns! mMHNN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEHN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMdIIeKTpUKY B RJIEKTPOCTaTUYECKOM ToJie. J{uanekTpuyeckas IpOHUIIaeMOCTh BEIIECTBA.

Konnencarop. ONeKTpOEMKOCTh  KOHJEHCATopa. ONEeKTpOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOopa.

[TapamienpHOe  coequHeHMe  KOHAeHcaTopoB.  IlocnemoBarenbHoe — coenMHEHHE
KOHJIEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBrkeHMe 3apsyKEHHON 4aCcTULBl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOIN, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3alIUTa, 3a3eMJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.



DIIEKTPHUYECKOE TTOJIE IBYX 3aPSKEHHBIX IIJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[TpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

YeTpoiicTBO U IeCTBUE KOHAEHCATOPA MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTosIHUSA MEX]ly HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus AMEKTPUUIECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCATopa.

3apszka ¥ pa3psiika KOHIEHCATopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEPTruu 3apsKeHHOr0 KOHJIGHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/IA.

W3ydeHue npoTeKkaHus TOKa B LIETIH, COJIEprKaIle KOHAeHCaTop.

Pacnipenenennie  pasHOCTM NOTEHUUANOB (HANpsDKEHHs]) IMPU  OCIEA0BATEIbHOM
COEIMHEHUH KOHAEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cwuita Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CymeCTBOBAHMSI IOCTOSIHHOTO —3JIEKTPUYECKOTO TOKa. VICTOUYHMKM TOKA.
Hanpsioxenne U u DJIC €.

3akon OMa a1 yyacTKa LemnH.

ONEeKTpUYeCKOe  CONMPOTHUBIIEHHWE.  3aBHUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJHA IIONEPEYHOrO0 CEYEHUS. YEIBHOE CONPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHE HCTOYHMKA TOKa. 3akoH Owma i TOJHOM
(3aMKHYTO¥) 2JIEKTpUUYECKON 11er. MOIIHOCTh HCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBaHne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBaHne 3aBUCHMOCTH CHJIBI TOKa OT CONpPOTUBIEHHS IPU TMOCTOSIHHOM
HaIpsKCHUU.

IIpamoe n3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco6b! coeMHEHHsI ICTOYHUKOB Toka, DJ[C GaTapeii.



HccenenoBanne pa3HOCTH MOTEHIMATIOB MEXKy ITOJFOCAMU MCTOYHHKA TOKA OT CHJIBI TOKA
B LIEIIU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

W3mepenne yaenbHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJ1s1 JIaMITbl HAKaJIUBaHMUSL.

VBenuueHue npezeia u3MepeHus amnepMmerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] ICTOYHUKA TOKA.

HccnenoBanue 3apucumocty D/1C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnekTpuueckas MIPOBOAUMOCTb pPAa3IMUYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepxnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. [lonynpoBogHUKOBbIE TPHOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3axonbl Dapazes 1UIst 3JIEKTPOIH3a.

OnekTpuueckuii TOK B razax. CaMOCTOSITENbHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble THIIBI caMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHnueckue yCTpPONMCTBA UM INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Habmronenue snextponunsa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nYecKUl MPAKTUKYM.

CrniocoObl u3Mepenust (U3NYECKUX BETUYHH C UCMOIb30BAaHUEM aHAJIOTOBBIX U IIU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OlLeHKa TpaHuIl
IIOTPELIHOCTEM.



[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHH, WCCICIOBAHUNA 3aBUCUMOCTEH (U3HUYECKUX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUNOTE3 (BBIOOpP M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yrinyonaéHHoro ypoBHs B 10 kiacce ocymiecTBisieTcsl ¢ y4ETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnule noHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJIEHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCHHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXarlled  cpeabl,  yTHIM3aluusd
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaJoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOIH30BAHUE 3aKOHOB COXPAHEHHUsI MEXAaHUKU B TE€XHUKE (TMPOCKOI, BOJOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, Ta30pA3PSIAHBIC JTAMIIBI, TOTYITPOBOHUKOBEIE MPUOOPHI, TaTbBAHHKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpeamera «DHU3UKay JOJKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXJIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONIBITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIaHCKOr0 BOCIIUTAHMSA:
¢ chOPMHUPOBAHHOCTh TPAKIAHCKOM TIMO3WIMHM OOYyYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;
® [[PUHATUE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMaHHCTHYECKHUX U JIEMOKPATHUYECKHX
IIEHHOCTEM;

®FOTOBHOCTb BECTU COBMECTHYIO JI€ATEILHOCTh B MHTEpEcax TIpa)<IaHCKOro OOILEeCTBa,

y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHUE B3aMMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBMM C HX

(GYHKIMSAMU ¥ Ha3HAYCHUEM,
® FOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATETLHOCTH.
NaTPUOTHYECKOr0 BOCTIMTAHUS:
¢ c(hOPMUPOBAHHOCTH POCCHICKOM IPa’kAaHCKOM HIEHTUYHOCTH, MATPUOTU3MA;
® [[ECHHOCTHOE OTHOILIEHHE K TOCYAApCTBEHHBIM CHMBOJIaM, JOCTHIKEHUSIM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:
¢ c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEACHUS;
© CrIOCOOHOCTh OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH
Ha MOpAaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B JAEATEIBHOCTH
Y4€HOT0;
® OCO3HaHME JUYHOTO BKJIa/a B IOCTPOEHHE YCTOHYUBOTO Oy IYILETO.
ICTETHYECKOr0 BOCTIMTAHUA:
® 5CTETHYECKOE OTHOIIIEHNE K MUPY, BKIIIOUYasi 3CTETUKY HAyYHOTO TBOPUECTBA, PUCYILIETO
¢du3nueckoil Hayke.
TPYAOBOI0 BOCIIUTAHMA:
eUHTEpEC K pa3NU4HbIM cdepaM MpodhecCHOHAIBHOW NEesITeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oymymeit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIE KU3HEHHBIE TUIAHBI;
®TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOpPA30BaHMIO B 007acTH (U3UKU Ha
MPOTSKEHUH BCEU JKU3HU.
IKO0JIOTHYECKOT0 BOCIIMTAHUS:
® c(hOPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphbl, OCO3HaHHE IJIOOAIBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;
® [UIAHUPOBAHKWE M OCYIIECTBJICHUE NECUCTBUIN B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;



e pacUIMpEHHE ONbITa JAEATEIBHOCTH HKOJIOTHYECKOH HAalpaBIeHHOCTH Ha OCHOBE

UMEIOLINXCS 3HAaHUH 110 (usnKe.
LHEHHOCTH HAYYHOI' 0 O3HAHMS:

¢ CHOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

® OCO3HAHHUE [IEHHOCTU HAyYHOH JESATEeIbHOCTH, TOTOBHOCTH B IpOIecce U3ydeHHs (HU3NKU
OCYILECTBIISATh MPOEKTHYIO M MCCIIEI0BATENbCKYIO ACATEIbHOCTh WHANBHUIYAIbHO U B
rpymnre.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBbie jlornuecKkue AeiicTBUs:
® CaMOCTOSITEIFHO (OPMYJIMPOBATh W aKTyaJU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;
® OTIPEJICIISITh ENN ACATEIbHOCTH, 3a/1aBaTh MapaMEeTPhbl U KPUTEPHU UX JOCTHIKCHHS,
® BBISIBIISITh  3aKOHOMEPHOCTH WM TPOTUBOPEYHS B PACCMATPUBAEMBIX (PUINICCKUX
SIBJICHUSX;
epaspabareiBaTh IUIAaH pEHICHHWS NPoOJIeMBI C Y4ETOM aHAM3a HMEIONIUXCS
MaTepHaIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;
® BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;
® KOOPJIMHUPOBATh U BBIMOJIHATH, PabOTy B YCIOBHUSX peajbHOrO, BHPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
® pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble nccienoBarejbCcKue 1eCTBUS:
®BIIAJICTh HAYYHOH TEPMMHOJIOTHEH, KIIOUEBBIMH MOHSATUSMU U METOJAaMH (U3UYECKOU
HayKH;
® BIIaJICTh HaBBIKAMH Y4eOHO-HCCIEA0BATEIbCKOM M MPOEKTHOW JIEATEIHHOCTH B 00JIacTH
(U3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHHS 331a9
(U3HYECKOTO COACPKAHKS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,
®BIIQJICTh BHJAMHU JICATSIHPHOCTH I10 IOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIPETaIlnH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
® BEISIBIISITh TTPHUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJIM3WpPOBaTh 3a7ady, BBIIBUTATH
TUNoTe3y €€ pelleHHs, HaXxOIUTh apTryMEHTHI IJs J0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,
® AHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ pEIICHUs 3aJa4dl pPe3yJabTaThl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
e CTaBUTh U (HOpPMYIHPOBATH COOCTBEHHBIE 33/lauyd B 0Opa30BaTEIbHON NEATEIHHOCTH, B
TOM YHCJIC TIPH U3YUSHUH (DUBHKH;
® [aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;
® yMETh MEPEHOCUTH 3HAHUS 10 (PHU3MKE B IPAKTHUECKYIO 00IACTh KUZHEACITEILHOCTH;
® yMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 001aCTel;
® BEIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC ITOIXOIbl M PEIICHHS,;



® CTaBHUTb MIPOOJIEMBI U 3a/1a4H, IOITYCKAIOIINE albTepHATUBHBIC PEILICHHS.
PatGora ¢ undopmanmeii:

® BJIa/IeTh HAaBbIKAaMM HOJIy4YeHUs MH(OpManuu (pU3NYECKOro coiepKaHHs U3 UCTOYHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENbHO OCYIIECTBJIATh IIOMCK, aHAJIW3, CHUCTEMATHU3ALMI0 U
MHTEpHpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPE/ICTABICHHS;

® OLICHUBATh JIOCTOBEPHOCTh MH(OPMAIINH;

® [ICII0JIb30BATh CPEJICTBA MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OpraHU3allMOHHBIX 3alad € COOIIOACHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

®C03/1aBaTh TEKCTHl (PU3NYECKOTO COACpKaHUS B pPa3lIWYHBIX (opmatax ¢ yd€rom
Ha3HaueHUs MHPOpPMALMM W LEJNEeBOM ayauTopuu, BbIOMpas ONTUMAIbHYIO (GopMy
IIPEJICTaBICHUS U BU3YyaIU3aL1H.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

® OCYILIECTBJIATH OOIIEHUE HA YPOKax (PU3MKH U BO BHEYPOUHOH /1€ TEbHOCTH;

® pacro3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI;

®pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHUS C MCIIOIb30BAHMEM SI3BIKOBBIX
CPEICTB;

® [IOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM U MHIUBUAYAJIbHON pabOThI;

® BLIOMPATh TEMATUKY U METOAbl COBMECTHBIX JAEMCTBHM ¢ y4ETOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;

e [I[pUHUMATh LIEJIM COBMECTHOH JEATEIbHOCTH, OPIraHMU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBH MO €€ IOCTHKCHUIO: COCTABJIATH IIIAH JEHUCTBHUM, PACIPENEIATh POJIH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

® OIICHHUBATh KAUE€CTBO CBOETO BKJIAJa M Ka)KJAOr0 yJyaCTHUKA KOMaH/Ibl B OO pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

e [Ipe/IyIaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJAEU C MO3UIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYaLMIX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:

® CAMOCTOSITEJIBHO OCYIIECTBISATh MO3HABATENIBHYIO JEATEIBHOCTh B O0JIACTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

© CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEILEHUS PACUETHBIX M KAYECTBEHHBIX 3aJ]1ad, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;

® 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

® pacUIMpATh paMKH Y4eOHOI0 IPeAMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

e leNlaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelLIcHuE;

® OIICHUBATh NPHUOOPETEHHBIN OIIBIT;

e criocoOCTBOBAaTh (DOPMUPOBAHUIO M TPOSIBICHUIO DJPYIUIMH B 00JacTu (HU3HKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:



® 1aBaTb OLICHKY HOBBIM CUTyallUsAM, BHOCUTH KOPPCKTUBLEI B ACATCIBHOCTL, OLICHUBATDH
COOTBETCTBUE PE3YJIbTATOB IIEIISIM;
® BJIaJICTh HABBIKAMH [TO3HABATEIBHOMN PE(IICKCUU KaK OCO3HAHMS COBEPIIAEMbIX JCHCTBUI
Y MBICITUTEIILHBIX MTPOIECCOB, UX PE3YIbTATOB U OCHOBAHHIA;
® CTI0JIH30BaTh PUEMBI pe)IICKCHHU ISl OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEUICHHUS;
¢ YMCTh OLICHUBATh PUCKU U CBOCBPCMCHHO NPUHUMATh PCUICHUS 110 UX CHUKCHUIO,
® [IPUHUMATh MOTUBBI U apIryMEHTBI APYIUX IIPU aHAIU3E PE3YJIbTATOB IEATCIIbHOCTY;
® [[PUHUMATh 06651, IIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,
® [[PMHUMATh MOTHUBBI M apT'YMEHTHI IPYTUX MPH aHAJIN3E PE3YJIbTATOB JACSATEIBHOCTH;
® [IPH3HABATH CBOE MPABO U MPABO JPYTUX HA ONIHOKH.
B nmponecce AOCTHUKCHUA JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA IIPOTpaMMBbI I10 (1)I/I3I/IK€ JJIA
YPOBHsI CpeHero ooiiero oopa3oBaHus y 00y4aroImMUXCcs COBEPIICHCTBYETCS] SMOLMOHATBHBIN
UHTEJUICKT, MPEAIOoJIaralonifii chOpMHUPOBAHHOCTS:
® CaMOCO3HAHMs, BKIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOLIMOHATIBHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON AMOIMOHAILHOU Cephl, ObITh YBEPEHHBIM B ceOc;
® CaMOPETyJIMPOBAHHUSA, BKJTIOYAFOIIETO CaMOKOHTPOITb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJalNTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTI), 6I)ITI) OTKPLITHIM HOBOMY;
® BHYTPCHHEH MOTHBAIIMU, BKJIIOYAIOIICH CTPEMJICHHE K JIOCTHIKCHHUIO IIEJH U YCIIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC I[CI\/JICTBOBaTI:, UCXoas u3 CBOUx BO3MO)KHO0T€I>1;
® SMIIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh IMOLMOHAIBLHOE COCTOSIHUE APYTUX,
YUYUTBIBATH €TI0 IMTPHU OCYHICCTBJICHUN O6HIGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COINCPCIKNBAHUIO,
® COITMANIbHBIX HAaBBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILIECHUS C IPYTHUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YpOBHE JOJKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

®[IOHUMAaTh pPOJb (U3UKK B DSKOHOMHUYECKOH, TEXHOJIOIMYECKOH, HKOJIOTMYECKOH,
COLIMATIBHOW W JTHYECKON cdepax [eATEIbHOCTH 4YeJNOBEKa, pPOib M MecTo (U3UKU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYEHHE ONMCATEIbHOM, CHCTEMAaTU3HMPYIOILEH,
OOBSICHUTENIbHOM W TPOTHOCTHYECKOM (QyHKIMI  (u3nueckod TeopuM — MEXaHHKH,
MOJIEKYJISIpHOM (U3UMKKM M TEpMOJUHAMHKHU, pOJb (U3UYECKON Teopuun B (OPMHUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

® pa3nauyaTh yCIOBHUS MPUMEHUMOCTU MojeNiell (U3HUecKUX Tell U MPOLECCOB (SBICHHI):
UHepIanpHas cucTeMa OTcuéra, abCoNOTHO TBEPAOE Telo, MaTepHajbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJieHHe, abCONIIOTHO Yyrpyras Jedopmarus,
abCOIOTHO ymnpyroe M aOCOJIIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJIENM Trasa, XUAKOCTU U
TBEPAOro (KPUCTAIJIMYECKOro) Tela, WICadbHBIM Ta3, TOYEUHBIH 3aps], OAHOPOJHOE
JJIEKTPUUECKOE TOJIE;

epaznuuaTh yCIOBUSA (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIMI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh UCIOJIb30BAHU S
YACTHBIX 3aKOHOB;



. AHATM3UPOBATh U OOBSACHATH MEXAaHWYECKHE IMPOLIECCHI M SIBICHUS, UCIOJB3Ys
OCHOBHBIEC TMOJIO)KEHHUSI U 3aKOHBI MEXAaHUKH (OTHOCHTEIBHOCTh MEXaHMYECKOTO JIBHXKEHUS,
(bopMyIbl KHHEMaTHKH PaBHOYCKOPEHHOTO IBMKEHUS, TpeoOpa3oBanus ["amwies 11 CKOpOCTH
U IIepeMEIlEeHMs, 3aKOHbl HbIOTOHA, NMPUHIKAII OTHOCUTENIBHOCTU ['anmuies, 3aKOH BCEMHPHOI'O
TATOTEHUS, 3aKOHbI COXPAHEHUS UMIIYJIbCa U MEXaHUYECKOW SHEPTuu, CBs3b pabOThl CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOW »HHEpruM, YCIOBUS paBHOBECHS TBEPAOrO Tela), MPU 3TOM
UCIIOJIB30BaTh MAaTE€MAaTHYECKOE BBIPA)KCHUE 3aKOHOB, YKa3blBaTb YCIOBUS IPUMEHHUMOCTH
Gu3MYECKUX 3aKOHOB: MpeoOpa3oBaHmii ['amuies, BTOpPOTO W TpeThero 3akoHOB HprOTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXAHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTI'O TATOTEHUS;

. AQHATM3UPOBAaTh W OOBSCHATH TEIUIOBBIE MPOIECCH U SBICHHS, HCIOJbB3Ys
ocHoBHbIe monokeHuss MKT u 3aKkoHBI MOJEKYIApHOW (U3HKH M TEPMOAMHAMUKHU (CBS3b
JABJICHUS HWJICAJIbHOTO Ta3a CO CpeAHEHd KUHETHUYECKOW SHEpPruel TEIUIOBOTO ABUKEHUS U
KOHIIGHTpAllUed €ro MOJIEKYJ, CBS3b TEMIIEPATypbl BELIECTBA CO CpPEAHEH KHUHETHYECKOU
SHEPTUEH TEIUIOBOTO JBMKEHUS €ro YaCTHLl, CBSI3b JABICHUS UJICAaJIbHOTO I'a3a ¢ KOHLEHTpaluen
MOJIEKYJI M €ro TeMIlepaTypoil, ypaBHeHue MenneneeBa—Knaneiipona, mnepBbli 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHUSI SHEPTUU B TEILJIOBBIX MPOIECCax), MPU 3TOM HCIIOJIb30BATh
MaTE€MaTU4eCKOe BBIPAXKEHUE 3aKOHOB, YKa3blBaThb YCIOBHS IIPUMEHUMOCTH YpaBHEHUS
MenaeneeBa—Kitaneipona;

. AQHAIN3UPOBATh U OOBICHATH 3JEKTPUUECKUE SBJICHUS, HCIOJb3ysl OCHOBHBIE
MIOJIO’KEHUSI U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAHEHMS 3JIEKTPUYECKOIo 3apsija, 3aKOH
Kynona, mNOTEHUMaNbHOCTh  BJIEKTPOCTATUYECKOIO  MOJIS,, NPUHLUN  CYNEPHO3ULUHU
ANEKTPUUECKUX TOJIEH, MPU 3TOM yKa3blBas YCIOBHS MPUMEHUMOCTH 3akoHa Kyrnona, a Takxke
IPAKTUYECKH Ba)KHbIE COOTHOLIEHMs: 3akOHbl Oma Ui y4yacTKa LEenu U JUid 3aMKHYTOHN
aneKkTpudecko 1enu, 3akoH Jxoyna—Jlenuma, mpaBuna Kupxroda, 3axonsr ®apanes nis
AIIEKTPOIIN3A);

. ONMMCHIBATh  (PU3MUECKHE TMPOLECChl U SIBICHMS, MCIONb3ysd BEJIUYUHBI:
NEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, MMITYJIbC T€Ja M CHCTEMBbI TE€J, CHJIA, MOMEHT CHIIBI,
JaBJeHHE, MOTEHIMAbHAS SHEPrus, KMHETUYeCKas SHEpTus, MexXaHWudeckas SHeprus, padota
CUJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHWJIa TSKECTH, CHWJIAa YIPYIOCTH, CWJIa TPEHUS,
MOIIIHOCTb, SHEPTHUsl B3aUMOJEHCTBHS Tena ¢ 3eMiIEN BOIM3H €€ OBEPXHOCTH, SHEPTUs yIpyroi
nedopMauu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI, abCONIOTHas TemrmepaTypa Tena, paboTa B
TEPMOJMHAMUKE, BHYTPEHHSS JHEPrHsl MUICabHOTO OJHOATOMHOTO rasa, paboTa HJealbHOTO
rasa, OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wuaeasbHOrO TEMIOBOrO JBHUIaTelIs;
ANEKTPUUECKOE I0JIE, HAMPSHKEHHOCTD 3JIEKTPUYECKOTO OJISA, HAMPSKEHHOCTH MOJII TOYEYHOTO
3apsiia WM 3apsHDKEHHOTO 1Iapa B BAKyyMe U B JUAJIEKTPHUKE, MOTEHIIUAI 3JIEKTPOCTATUYECKOTO
MOJIs, Pa3HOCTh IMOTEHIUAIOB, AJIEKTPOJBIIKYINAS CUJIA, CUJIa TOKA, HANpsHDKEHHE, MOIIHOCTH
TOKa, JJIEKTpUUYECKass €MKOCTh IUIOCKOTO KOHAEHCATOpa, CONPOTHUBIICHHE ydacTKa LENH ¢
MIOCJIEIOBATEIBHBIM M NAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO MO
KOH/JIEHCATOopa;

® 00BACHATH OCOOCHHOCTH MPOTEKAaHUS (PU3MUECKUX SBJICHUN: MEXaHMYECKOEe IBUKECHHE,
TEIUIOBOE JIBM)KEHHE YACTHIl BEIECTBA, TEIJIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JIBHIKEHHE,
muddy3us, ucnapeHue, KUMEHWE W KOHJACHCAIWs, IUIABIIEHUE W  KPHUCTaJUIM3aIlus,
HaIlPaBJICHHOCTh TEIUIONEpEeNaur, 3JIEKTPU3aLUs TeJl, SKBUIIOTEHUMAIBbHOCTh ITOBEPXHOCTU
3apsyKEHHOIO MTPOBO/IHUKA;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroM C
WCIIOJIb30BAaHUEM TIPSAMBIX W3MEPEHHH, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATH



pe3ynbTaThl MOIYYEHHOM 3aBHCHUMOCTH (M3UYECKUX BEIMYMH B BHJE TIpaUKOB € Y4ETOM
a0COJIIOTHBIX MOIPELIHOCTEN U3MEPEHUH, 1€TIaTh BBIBOABI 110 PE3YJIbTaTaM MCCIIEI0BAHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIMYUH, IPU HTOM BHIOHMpPATH
ONTUMAIILHBIA METOJ W3MEPEHHs, OLEHHBATh A0COJIIOTHBIE M OTHOCUTENbHBIC MOTPEIIHOCTH
HPAMBIX ¥ KOCBEHHBIX U3MEPEHUI];

® [IPOBOJUTH ONBITHI 110 IPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIJIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYE€HHbIE PE3Y/bTaThl U A€aTh
BBIBOJ] O CTaTyCe MPEII0KEHHOM rMIOTe3bl;

e coOmo1aTh IpaBuiIa 0€30MaCHOr0 TPyAa IMpPH NPOBEICHUM MCCIEJOBAHUN B paMKax
y4eOHOIr0  SKCIIEPUMEHTa, NPAKTUKyMa U  Yy4eOHO-HCCIIEAOBATENbCKOM U  IPOEKTHOM
JESTEIbHOCTH C UCII0JIb30BAHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaDOpaTOPHOro 000PYAOBAHMUS;

e pelaTh pacuéTHBIE 3a]auy C SBHO 33/1aHHOM M HESBHO 33JaHHON (PU3MUECKON MOJENbIO:
Ha OCHOBAaHMHW aHAM3a YyCJOBUS OOOCHOBBIBATH BHIOOp (DHU3MUECKOW MOJENH, OTBEYAroIIei
TpeOOBaHUAM 3aJjaud, NPUMEHITH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThI
¢u3nueckux TEeOpuil MpU MCIOJIB30BAaHMM MAaTEeMAaTUYECKUX METO/J0B pELIeHUs 3ajad,
IPOBOAMTH pacu€Thl HAa OCHOBAaHMM MMEIOIIMXCS JIaHHBIX, AHAJU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YYETOM IOJIyYEHHBIX PE3YJIbTaTOB;

e pemarh Ka4eCTBEHHBIE 33][aud, TPeOyole NpUMEHEHHs 3HAHWA M3 pa3HbIX Pa3esioB
Kypca (pU3HMKH, a TakKe WHTETpallid 3HAHWK M3 JPYrUX NPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA: BBICTPAUBATh JIOTMYECKYIO LIENIOYKY DPACCYXKACHUH C OMNOpPOM Ha H3yYeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

® [ICTI0JIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSCHEHHS OCHOBHBIX HPUHIMIIOB pabOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOLIECCOB,;

® [IPUBOANTH MIPUMEPHI BKJIaJa POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00BsCHEHHE TPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

® AHAJIM3UPOBATh M OLEHUBATH MOCIEICTBHUS OBITOBON U MPOU3BOICTBEHHOH /1€ATEIEHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKUMU TPOIIECCAMH, C TTO3UIMA IKOJIOTHYECKOM 0€30MacHOCTH,
IPEJICTAaBICHUA O palMOHAJIbHOM MPUPOJONONIB30BAHUM, a TaKXKe Pa3syMHOM HCIOJIb30BAHUU
JOCTH)KEHUH HAyKH U TEXHOJIOTMH IS 1albHENIIIEro pa3BUTHUS YEI0BEUYECKOTr0 O0IIECTBA;

® IPUMEHSATH pa3IMuHble cocoObl paboThl ¢ MHPOpManKe GU3NYECKOT0 CONEpIKaHUs C
UCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTUH, NPH STOM HCHOJIH30BAThH
COBpPEMEHHbIe HH(OpPMAIIMOHHBIE TEXHOJOTMU JJIsi TOUCKA, MEepepaboTKU M TNpEabsSBICHUS
yueOHOM ¥ HAy4YHO-TIOMYJSIpHOM uWHGOpManuu, CTPYKTYpUPOBAHUS M HHTEpIpeTalun
uH(pOpMallMK, TOJYYEHHOW U3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATh
NOJy4aeMyro HH(OPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCSl 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(DOPMAIUH;

®IPOSIBJIATh ~ OPraHM3ALlIOHHBIE W  [I03HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBHOTO
npuoOpeTeHus HOBBIX 3HAaHMUW B TPOLIECCE  BBIINOJIHEHHS MPOEKTHBIX U y4eOHO-
HCCIIeI0BATEIbCKUX padoT;

epaboTaTh B TPYNNE C HUCIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IJIaHUPOBATH
paboTy TIpynmbl, pPalMOHAIBHO PACHPENENATh JEATENbHOCTh B HECTaHJAPTHBIX CUTYalUsX,
aJIcKBaTHO OLICHMBATh BKJAJ Ka)KIOI'O M3 YYAaCTHUKOB IPYINIbl B PELIEHUE paccMaTpUBAEMOI
po0IeMBbl;

®IIPOSBJIATh  MOTHBAaLMIO K  Oyaymed  npoecCHOHAIbHOW — JEATEIbHOCTH  I10
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

KosaunvecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kountpo IMpakTu (uudposBbie)
n/n NporpaMmmbIl Bceero JBbHBIE yecKHue ,I[aTa H3yYCHUSA OﬁpaSOBaTe.}ILHLIe
padoTbI padoTbI pecypcbl
Paznen 1. HAYYHBIA METO/I IO3HAHWSI TPUPO/JIbI
bubnuoreka [{OK
1.1 HayunbIii MeTO/1 TO3HAHUS TPHUPOIBI 6 04.09-11.09 https://m.edsoo.ru/7f4
1bf72
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubnmnorexa LIOK
2.1 Kunemaruka 10 1 12.09-25.09 https://m.edsoo.ru/7f4
1bf72
bubnmnorexa LIOK
2.2 JiHamuka 10 26.09-09.10 https://m.edsoo.ru/7f4
1bf72
2.3 Craruka TBEpAOTO Tea 5 1 10.10-16.10
bubnunorexa LIOK
2.4 3aKOHBI COXPAaHEHHS B MEXaHUKE 10 1 17.10-06.11 https://m.edsoo.ru/7f4
1bf72
Hroro no paszneny 35
Paznen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMO/IUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubmmorexa LIOK
3.1 15 1 07.11-27.11 https://m.edsoo.ru/7f4
TEOpUHU 1bf72
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bubnunoreka LIOK

3.2 Tepmoaunamuka. TerIoBbIe MaIIHHBI 20 28.11-25.12 https://m.edsoo.ru/7f4
1bf72
ArperaTHbple COCTOSIHHS BEIIECTBA bubmorexa LIOK
33 P Hectea. 14 26.12-19.01 https://m.edso0.ru/7f4
A30BBIC TIEPEXOJIbI 1bf72
Hroro mo pazueny 49
Paznen 4. JIEKTPOJAUMHAMUKA
bubnunoreka LIOK
4.1 DJIEKTPUIECKOE TOJIe 24 22.01-22.02 https://m.edsoo.ru/7f4
1bf72
bubmuoreka [IOK
4.2 [ToCTOSIHHBIH AIEKTPHUECKUIT TOK 24 26.02-04.04 https://m.edsoo.ru/7f4
1bf72
bu6nmorexa LIOK
4.3 Toxu B pa3nmuuHBIX cpeaax 6 05.04-12.04 https://m.edsoo.ru/7f4
1bf72
Hroro no pazneny 54
Paznen 5. PUBNYECKU TIPAKTUKYM
5.1 du3nyeckuil NPakTUKYM 16 16 15.04-10.05
Hroro 1o pasneny 16
PeszepBHoe Bpems 10 13.05-24.05
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

N KoumnuectBo yacos DIeKTPOHHBIE
[1]
Konrpo Ipakru Hara uugposBbIe
n/ Tema ypoka P P
Bcero  JbHBIE YyecKHe H3Y4YeHHud HNuaaukaropsr OI o0pa3oBarteib
I
padoThI padoTshI HbI€ Pecypchbl
BCroMHUTh U IPUMEHUTH
© b COOTBETCTBYIOIIHE Bu6miorexa [IOK
n3nKa — QyHIaMeHTaNlbHas HayKa O )
y Y 1 04.09 IE;CTCCTBCHHOHay‘IHHe 3HAHUS https://m.eds00.ru/
MIPUPOJIe a3MM4yaTh  BONPOCHl,  KOTOPEIC
pip P P ff0c32e2
BO3MOKHO €CTECTBEHHOHAYYHO
HCCIICIOBATD.
q . Pacno3naBath, wmcmonp3oBate U | bubmmoreka [JOK
aYHHBII MCTOX MOSHAHI 1 MeTOHfI 1 05.09 CO3[1aBaTh OOBSCHUTEILHBIC MOJCIH https://m.edso0.ru/
uccieoBanus GU3NICCKUX SBICHUN ¥ [IPE/ICTABIICHHS 03366
OKcHepuMEHT U TEOpUs B IpoLecce PacrioznaBate, wucnone3oBate M | bubmmoreka [JOK
no3HaHus npupoabsl. HabmroneHue u 1 06.09 CO371aBaTh OOBSCHUTENbHBIC MOJIEIN |  https://m.eds00.ru/
SKCIIEPUMEHT B (PU3HKE 1 IPE/ICTABIICHNA ff0c33e6
C 5 Pacnio3naBath, UCHOIB30BaTh | Bub6mmoreka IIOK
MOCOGE! H3MEPEHNA PH3HIeCKUX 1 07.09 CO3/1aBaTh OGBACHUTEbHBIE MONETH |  https://m.eds00.ru/
BEJIUYUH. U IIPEACTAaBJICHUA ffOc33e6
AOCOII0THAS ¥ OTHOCUTEIbHAS Pacno3naBaTth, UCHOIB30BaTh | Bub6mmoreka IIOK
MOTPENTHOCTH NU3MEPEHUI 1 08.09 C03/1aBaTh OOBSCHUTEIBHBIC MOJEIH | https://m.eds0o.ru/
(U3NYECKUX BETMYMH 1 PEICTABICHIT ff0c33e6
MopenupoBanue B ¢pusnke. Posb u
MecTo GHU3UKH B HOPMUPOBAHUI
COBPEMEHHOW Hay4YHOH KapTHHBI 1 11.09
MUpa, B IPAKTHICCKOHN ESTSITBHOCTH
moaei
Mexannueckoe asmxenue. Crucrema Pacro3HaBaTh, HCTIOTB30BATH H BuGmorexa [{OK
orcyera. OTHOCUTEIHLHOCTD
1 12.09 CO371aBaTh OOBSICHUTEIEHBIC hitps://m.eds00.ru/

MCXaHHUYCCKOI'0 ABHXKCHMA. Hp}IMaH n
06paTHa${ 3aJa4 MCXaHUKU

MOACIN U MPEACTABIICHUA

ff0c3508
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Pannyc-BexTop MarepuanbHOR
TOUKH, €r0 IPOEKIIUH Ha OCH

OmnpeneneHue nepeMerieHus B
HaBUraTope, NPUHLMUII  pacyueTa

bubanoreka [JOK

8 koopauHat. TpaekTopus. 13.09 BPEMCHH JBIKCHUA https://m.edsoo.ru/
Iepemenienne. Ckopocts. Ux ff0c3620
MPOEKIIUH HA OCH KOOPHHAT
PaBHOMEpHOE NpsSIMOIMHENHOE OmnpeneneHue nepeMerieHus B

1Y p P p bubanoreka [JOK
IBIKeHue. I'paduaeckoe onucanue HaBUraTOpe,  IPHUHIHII  pacyeTa
9 N 14.09 BpeMeHH JABIKEHNS https://m.edsoo.ru/
ABHOMEPHOTO MPSAMOJIIMHEHHOTO
P PHOTO TP f0c3620
JIBIOKCHUS
ClioenHe epeMereHyii i Pacrno3HaBaTh, HCIIOIB30BATh U bubmorexa IIOK
10 N 15.09 €O3/1aBaTh 0OBICHUTENHHBIC https://m.edsoo.ru/
ckopocTeil. Penienne 3amau
MO/JICIIU ¥ MPECTABICHUS ff0c3508
HepaBaomepHoe aBuxkeHueE.
M p p v AHanu3 rpaukos Bbu6mmorexa LIOK
THOBEHHAsI CKOPOCTb. Y CKOpEHHE.
11 I . P P 18.09 CKOpPOCTH Pa3sHBIX TCI https://m.edsoo.ru/
SIMOJIMHEHHOE JIBUXKEHHE C
p A ff0c372e
MOCTOSIHHBIM YCKOPEHHEM
I'paduueckoe onrcanue AHaius rpaduKoB Bbubmuorexa IIOK

12 NPAMOJIMHENHOTO JBIKEHUS C 19.09 CKOPOCTH PA3HEIX e https://m.edsoo.ru/
MOCTOSIHHBIM YCKOPEHHEM ff0c372e
CBobonHOe maieHue. Y CKOpeHHe

3amanus U3 6aHKa 3a(HUI 110 Bu6nuorexa [IOK
CBOOO/IHOTO Ma/IeHHs. 3aBUCUMOCTh N

13 20.09 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
KOOPJHUHAT, CKOPOCTH, YCKOPEHHUS OT TTBHKEEHe CTPEIIKH AC0B £10c39¢c
BPEMEHHU M UX rpaduKH

3ajaHus U3 GaHKa 3aHHH 110 bu6morexa LIOK
JIBmxeHue Tena, OpOIICeHHOTO IO N
14 21.09 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
TJIOM K TOPH30HT
Y P Y ff0c39cc
KpuBosHeHOE IBHKEHHE. 3aanus u3 6aHKa 3a/IHUI 10
JIBr>keHHUe Mo OKPY>KHOCTHU. YTJIOBas €CTECTBEHHO-HAYYHOH IPaMOTHOCTH Bubnmoreka LIOK

15 W JMHEHHas ckopocTh. [lepron n 22.09 JIBrKEHHUE CTPENIKU YacoB https://m.edsoo.ru/
yacrora. LleHTpocTpemMuTensHoe U ffOc3ada
HOJTHOE YCKOPEHHe
KonTtponsHas pabora mo teme

16 SOHTP P 25.09

Kunemaruka
17 ITepsbiif 3akon HeroToHa. 26.09 3aganust u3 6aHKa 3aHUH 10 Bubnmoreka IIOK
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MHepuuanbHble CUCTEMBI OTCUETA.
[IpyHIUT OTHOCUTENBHOCTH
Tanmunes. HeunepripanbHble CUCTEMBI
oTcuéra

eCTeCTBeHHO-Hay‘{HOﬁ IrpaMOTHOCTH

https://m.edsoo.ru/
ffOc3be8

Cuna. PaBHoneiicTBYOIIAS CHITA.

Ananus TEKCTa T"anunes c
OIMHMCAaHUEM MBICIIEHHOTO
IKCIIEPUMEHTa, O00OCHOBBIBAIOIIETO

But6mmoreka IIOK

18 . 27.09 https://m.edsoo.ru/
Bropoii 3akon Herorona. Macca 3aKOH  HWHEPLMH;  BBHIIIOJIHEHHE £f0c3bes
3amaHuid MO TEKCTY (CMBICIOBOE Ii¥coheo
YTCHUE)
. . AHanmus 1 00bsICHEHHE ABICHUN C Bubmmoreka IIOK
B3aumopeiictBue ten. Tpetuii 3akoH
19 28.09 HCIIOJIb30BaHMEM BTOPOTO 3aKOHA https://m.edsoo.ru/
HeroTona
HeroToHa ffOc3be8
ITpuHIUI CynIepIO3UINH CHIL. . Bubnmnoreka [IOK
AHanu3 1 00bsCHEHUE SIBIICHUN C
20 Pemienue 3a1a4 Ha IPUMECHEHHE 29.09 https://m.edsoo.ru/
HCTIONb30BaHNEM 3aKOHOB HbroTOHA
3akoHOB HeroToHa ffOc3be8
3akoH BCEMHUPHOT'O TATOTCHUA. 3ananus n3 0aHka 3aIHUHI 10 bubnuoTexa HOK
21 DKBHBaJICHTHOCTh TPABUTAI[MOHHON U 01.10 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
HHEPTHOW MacChl ff0c3d00
C 3ananus u3 GaHKa 3a1HUIT 110 Bubnnorexa LIOK
Wia TSHDKECTH U YCKOPEHHUE N
22 5 02.10 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
CBOOOTHOTO T CHHUS
ff0c3d00
JIBmxeHue HEOECHBIX TENT U UX
3aanusa U3 6aHKa 3aJHUi 110 bubmuoreka [JOK
HCKYCCTBEHHBIX CIIyTHHKOB. [lepBas ™
23 03.10 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
KOCMHYECKast CKOPOCTb. 3aKOHBI
ff0c3d00
Kennepa
C 3 r B 3azanns u3 OaHKa 3aJHUH 110 Bbubnuoreka IIOK
24 1713 YTIPYTOCTH. JaKOH L yKa. Be¢ 04.10 ©CTECTBEHHO-HAyYHO! IPAMOTHOCTH https://m.edsoo.ru/
Tena
ff0c3e18
Cua tpenwnst. [Ipupoga v BUABI CHIT 3aganus u3 OaHKa 3aJHUH 110
TpeHI/II[T.) JIBHmerHepB)jKHnKoéITH u €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH Brbmiorexa [IOK
25 . 05.10 https://m.edsoo.ru/
rase ¢ y4TOM CHIIbI CONIPOTHBIICHHUS
i P ff0C3f76
cpenbt
2% Hasnenue. ['uapocratuueckoe 08.10 3aganns n3 6aHKa 3aHUH 10 Bbubmuoreka IJOK

nasienue. Cuna Apxumena

CCTeCTBeHHO-Hay‘IHOﬁ TrpaMOTHOCTH

https://m.edsoo.ru/
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ff0c3f76

AGCOIIOTHO TBEPOE TEJIO.

3ananus u3 0aHKa 3aHUAN 110

Bub6mmoreka IIOK

27 [NocTymarensHOE U BpamaTeIbHOE 09.10 €CTECTBEHHO-HAy4YHOM rPaMOTHOCTH https://m.edsoo.ru/
JIBIDKCHUE TBEPAOTO Teja ff0c41a6
MOMEHT CHJIBI OTHOCHTEIBHO OCH 3ananns u3 banka saumi mo brbmmorexa LIOK
28 arme Inedo ¢ 10.10 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edso0.ru/
BpameHus. [1medo cubt
P ffOc41a6
ClioxeHue CuJl, MPUI0KECHHBIX K
TBEPAOMY TEJ ’ ]_feHT TSOKECTH TeJia 3ananms u3 Garka 3a1Hui 1o bromrorexa LIOK
29 v paoMy TCIy. p : 11.10 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
CJIOBUS pPABHOBECHS TBEPJIOTO TEa.
ffOc41a6
Bunpl paBHOBecHst
30 Pemenne 3agau 12.10
KonTtpoasHas pabora 1o reme
31 [oHTP P ) 15.10
Junamuka. CtaTuka TBEpAOro Teia
MMnynbec MaTepuanbHOU TOUKH, .
CHCTEMBI MaTePHAJIBHBIX TOYCK. 3ananus w3 Oaia sa/Huil 10 Bbubmuorexa IIOK
32 LleHTp Macc CHCTEMBI MATEPHAIBHBIX 16.10 eCTeCTBeHHO'H;quOH https://m.edsoo.ru/
Touek. Teopema O IBUIKSHHUH [IEHTPA TPaMOTHOCTH. FEaKTHBHOC ff0c43d6
JBIKCHUE
Macc
MMIynbC cUIbI ¥ U3MEHEHNE 3ananns u3 Garxa sajiHui N0 bu6bnuoreka [IOK
33 HMITyJIbCa TeJla. 3aKOH COXPaHEeHHUs 17.10 eCTeCTBeHHO'H%quOH https://m.edso0.ru/
UMITyJIbca. PeakTHBHOE JIBHIKEHHE TPaMOTHOCTH. FCaKTHBHOC ff0c43d6
JBIKCHHE
MomeHT uMItysibca MaTepUaIbHON 3ajanust u3 GaHKa 3aHHUH 10 Butnorexa LIOK
34 roukcit. Tpexctapierne o 18.10 €CTECTBEHHO-HAYHOMU https://m.edsoo.ru/
COXpaHCHHU MOMCHTA UMITYJIbCA B rpaMoTHOCTH. PeakTiBHOE £0c43d6
HEHTPAITBHBIX TOJISAX JIBKEHUE -
35 Pewrenue 3amau 19.10
PaGora cuisl Ha MaJioM U Ha
N — 3anaHus n3 0aHKa 3a0HUHN 110 Bubnmoreka LIOK
36 Foat peMEIL : 22.10 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
aryecKoe MmpeacTaBICHUe .
p§60TLI _— BiomHOCTI) _— «TopMO3HOI IyTh aBTOMOOHIIS» ff0c4502
37 Kunernueckas SHEpPrus. TeopeMa 00 2310 Baganns u3 OaHKa 3aHUN 10 bubnuorexa HOK

M3MEHEHUH KHHETHIECKOM OHEPrun

CCTCCTBGHHO-Hay‘{HOﬁ rpaMOTHOCTH

https://m.edsoo.ru/
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MaTepHUaIbHOU TOUKHU

«TopMO3HO IyTh aBTOMOOWIIS»

ff0c4502

ITorennuansHBIC 1
HENOTEHIINAJIBHBIE CUIIBI.

3ananus n3 0aHKa 3aIHUI 10

Bbubanoreka [JOK

38 I B 24.10 €CTECTBEHHO-HAayYHOU IPAMOTHOCTH https://m.edsoo.ru/
OTeHIMaIbHas dHEPrus. Bropas
) P P f0c4502
KOCMHUYECKasi CKOPOCTh
TpeTbst KOCMHUYECKAsT CKOPOCTh.
CBs13b pabOThI HEMOTCHIIUATBHBIX 3ananvst u3 OaHKa 3aIHUI MO Bubmuoreka [IOK
39 CHJI C U3MEHEHHUEM MEXaHUYECKON 25.10 €CTECTBEHHO-HAyYHOU TPaMOTHOCTH https://m.edsoo.ru/
JHEPTUH CHUCTEMBI TeJl. 3aKOH ff0c4502
COXpaHEHHs] MEXaHUYECKON SHEPTUH
VYrpyrue u Heynpyrue 3anmanus n3 0aHKa 3aTHAH TI0 Bubnmoreka [IOK
40 CTOJIKHOBeHMs. Y paBHeHue bepHyiu 26.10 €CTECTBEHHO-HayYHOW IPaMOTHOCTH https://m.edsoo.ru/
JUIS UICAIbHOM KUIKOCTH ff0c4502
KonrponsHas pabora 1o reme
41 JOHTP P . 06.11
3aKOHbI COXpaHEHHS B MEXaHHUKE
PaszButHe nipencTaBieHH 0 IPUPOIE
pell PHPOX bubnuoreka IIOK
TeI10Thl. OCHOBHEIE IIOJIOKEHUS Maremaruueckre pacueTsbl U
42 MKT. Jludbysus. BpoyHosckoe 07.11 npeobpasosams https://m.edsoo.ru/
' YSHA. Spoy ff0c4b74
IBHJKEHHE
CtpoeHune ra3000pa3HbIX, KUJIKHX U 3aganus 3 6aHKa 3aHHUH 10 bubnunoreka [IOK
43 TBEPAbIX TeJI. XapakTep [IBUKEHUS U 08.11 €CTECTBEHHO-HAyYHOW rPaMOTHOCTH https://m.edsoo.ru/
B3aMMOJICHCTBUS YACTUIL] BEILIECTBA ff0c4dc2
Macca n pa3Mepbl MOJICKYJI (aTOMOB). Baganns n3 OaHKa 3aIHUN 110 bubnuorexa HOK
44 Komuuectso Bemecta. [TocTossHEAS 09.11 €CTECTBEHHO-HAYYHOW rPaMOTHOCTH https://m.edsoo.ru/
Asoraapo ffOc4dc2
i Bbubmmoreka IIOK
Temneparypa. TemioBoe paBHOBECHE. Sapamns u3 Garka 3aHHH TI0 A
45 10.11 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
[kana enbcus
ffOc4dc2
46 Pewrenue 3amau 13.11
3aanus u3 0OaHKa 3aJHHH 110 Bbubnuorexa IJOK
47 W neanpHelii ra3. 'a3oBble 3aKOHBI 14.11 €CTECTBEHHO-HAYyYHOW rPaMOTHOCTH https://m.edsoo.ru/
ffOc4fde
48 VYpaBuenue Meneneepa- 15.11 3anamns u3 Garka sajlHui 00 Bbubmuoreka IJOK

CCTCCTBGHHO-Hay‘{HOﬁ I'paMOTHOCTH
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Kunaneiipona. Pemenue 3anau

https://m.edsoo.ru/
ffOoc511e

AbcomtoTHas TemIiepaTypa. 3aKoH

3ananus n3 0aHKa 3aIHUI 10

Bub6mmoreka [IOK

49 16.11 €CTECTBEHHO-HAYYHOW rPaMOTHOCTH https://m.edsoo.ru/
JanpToHa
ffOcb1le
3amganus U3 OaHKa 3aJHHH 110 bubanoreka [JOK
M3onpomeccs B HaealsHOM Tase ¢ N
50 17.11 €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH https://m.edsoo.ru/
MOCTOSTHHBIM KOJTMYECTBOM BEIIIECTBA
ffOcb1le
I'paduaeckoe mpencraBieHne 3amanus n3 6aHKa 3aMHUH MO Bubmmoreka IIOK
51 M30MPOIECCOB: U30TEPMa, U30X0Pa, 20.11 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
u3obapa ffOcb11e
3amanus n3 0aHKa 3aIHUHI 10 bubmorexa LIOK
52 OcuoBHoe ypaBHenne MKT 21.11 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
ffocb1le
53 Perrenue 3amau 22.11
CBs13b a0COIOTHOI TeMIIepaTyphl
TepPMOJMHAMUYECKON CUCTEMBI CO Bagannst u3 OaHKa 3aIHUN 110 bubnuoreka IIOK
54 cpelHel KHHETUYECKOU YHepruei 23.11 €CTECTBEHHO-HAayYHON I'PAMOTHOCTH https://m.edsoo.ru/
MOCTYMATEILHOTO TEIJIOBOTO ffocb1le
JIBIDKCHHSI €€ YaCTHII
O06o011eHre U ccTeMaTH3aIus
55 R R " 24.11
3HaHui 1o Teme "OcHoBsl MKT
KonTtponbHas pabora o Teme
56 JOHTP Pa 27.11
OcnoBsl MKT
TepmoauHaMuuecKkas cucTema.
3anaHue BHEIIHUX ycinoBui s T
cUCTeMbl. BHelIHNe U BHYTpEeHHUE 3ananus u3 0aHKa 3aHUAN 110 Bubmmoreka IIOK
57 napametpsl. [lapamerpsr T/] cucremsl 28.11 €CTECTBEHHO-HAyYHOW rpaMOTHOCTH https://m.edsoo.ru/
KaK CpeJHHe 3HAYCHUS BEIUYUH, ff0c5952
OIHCHIBAIONINX €€ Ha
MHUKPOCKOTINIECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKHY. 3aanust u3 6aHKa 3aHUH 10 Bbubnauoreka [JOK
58 Camonpoun3sBosbHas penakcarust T /] 29.11 €CTECTBEHHO-HAYyYHON IPaMOTHOCTH https://m.edsoo.ru/

CHUCTEMbI K TCIIOBOMY PaBHOBECUIO

ff0c570e
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Monenp naeaabHOro raza B

3ananus n3 0aHKa 3aIHUHI 10

Bub6mmoreka [IOK

59 TEPMOIMHAMUKE. Y CIIOBUS 30.11 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
OPUMEHUMOCTH 3TOH MOJEITH ff0c5952
YPaBHeHI/Ie Menpgeneepa- Baganus u3 OaHKa 3aHUN 110 Bub6mmoreka [IOK

60 Kirane#ipona u BEIpaxeHHE IS 01.12 €CTECTBEHHO-HAYYHOU [PaMOTHOCTH https://m.edsoo.ru/
BHYTpEHHEH YHEepruu ff0c570e
Belpaskenue it BHyTpeHHEH

3amanus n3 0aHKa 3aIHUI 110 bubmorexa LIOK
SHEPIHU OJJHOATOMHOI'O H/ICATLHOTO .
61 04.12 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
rasa. KBasucraruueckue u
ff0c5952
HECTAaTUYECKHE TPOIECCHI
OnemenrapHas padboTa B
3anaHus n3 0aHKA 3a0HUN 110 Bubmmorexa IIOK
TepMOJuHaMMKe. Brluucienue o
62 6 o Vv 05.12 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
a00ThI 10 rpaduKy mporecca Ha PV-
P pagrKy fp P £f0c5952
JuarpaMmme
Temnmonepenaya Kak crmocoo 3amanus n3 6aHKa 3aMHUH MO Bubmmoreka IIOK

63 W3MEHEeHHUs BHyTpeHHe sHeprun T/ 06.12 €CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/

CHCTEMBI 0€3 COBepIICHHS pabOThI ff0c5¢36
3amanus n3 0aHkKa 3aIHUHI 110 bu6morexa LIOK
KonBeKIust, TEIUIONPOBOIHOCTS, .
64 07.12 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
U3JTy4YeHHe
Y ff0c5c36
KonnuectBo Teminorel. TemoéMKocTh .
3aanns n3 0aHKa 3aHUH 10 Bbub6mmoreka IIOK
Tena. YIeNnbHas U MOJISIpHAs .
65 . 08.12 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
TEIUIOEMKOCTH BEIIECTBA. Y IebHas
ff0c5¢36
TEIJIOTa CrOPAHMUS TOILINBA
5 3amaHus u3 0aHKa 3aHUH 110 Bbubnuoreka IIOK
Pacuér konmruecTBa TEMIOTHI TIPH N
66 11.12 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
Teronepeaue
P ff0c5¢36
I 6 6 Baganns n3 OaHKa 3aIHUN 110 Bbubmmoreka IIOK
67 HOHﬂTP\I'e 00 a/inabaTHOM MpoLecce. 12.12 CCTeCTBeHHO-HaquOﬁ T'paMOTHOCTH https://m_edsoo_ru/
€pPBBIi 3aKOH TEPMOAMHAMHUKHI
P P ffOcbefc
KonmngecTBo TemoThl u paboTa Kak 3aganns n3 6aHKa 3aJHUH 10 Bubmuoreka IJOK

68 Mepbl U3MEHEHUS BHYTPEHHEH 13.12 €CTECTBCHHO-HAyYHOM IPaMOTHOCTH https://m.edsoo.ru/
sHepruu T/] cucremsl ff0c6230

69 BTopoii 3aK0H TEPMOAMHAMMKH IS 14.12 3amanus u3 6aHKa 3aJHUH 10 bubmmorexa ITOK
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PaBHOBECHBIX M HEPABHOBECHBIX
npoueccoB. HeoOpaTtumocTsb
MPUPOHBIX MPOIIECCOB

eCTeCTBeHHO-Hay‘{HOﬁ IrpaMOTHOCTH

https://m.edsoo.ru/
ffOc600a

70

71

72

73

IIpuHIMTIB AECTBUS TETIIOBBIX
mamuH. KIT/]

Maxkcumansroe 3Hauenue KIT/I.
ukn Kapno

Pemenue 3amau

DKOJIOTUYECKHE aCTICKTHI
HUCIIOJIb30BaHUs TCIIJIOBBIX
nBuraresnei. TennoBoe 3arps3HeHue
OKpY>Karouieil cpebl

15.12

18.12

19.12

20.12

3ananus u3 0aHKa 3aHUAN 110
€CTECTBEHHO-HAYYHOU rPaMOTHOCTH

3ananus n3 0aHKa 3aIHUI 10
€CTECTBEHHO-HAYyYHOU rPaMOTHOCTH

3ananus u3 0aHKa 3aHUAN 110
€CTECTBEHHO-HAYYHOU rPaMOTHOCTH

Bub6mmoreka [IOK
https://m.edsoo.ru/
ff0c600a
bubanoreka [JOK
https://m.edsoo.ru/
ff0c600a

74

Pemenue 3amau

21.12

75

76

7

O0001eHNE U CUCTEMATH3ALIIS
3HaHui 1o TeMe "TepmonnHamMuka.
TemnmoBsle MaIUHEBL"

KonTtponsHas pabora no reme
"TepmoauHamuka. TenaoBbie
MaluHe!"

ITapooOpa3oBaHye U KOHACHCAIHS.
Hcnapenue u kunenue. Y aenbHas
TeIJI0Ta MapooOpa3oBaAHHS

22.12

25.12

26.12

3ananust u3 0aHKa 3aAHUI 11O
€CTECTBEHHO-HAayYHO! I'PAMOTHOCTH

bubnuoreka IIOK
https://m.edsoo.ru/
ffOc63b6

78

HacelieHHbIC 1 HEHACKIILIEHHEBIE
napel. KauecTBeHHAsI 3aBUCUIMOCTD
IIJIOTHOCTH U JaBJICHUS
HACBIIIEHHOTO T1apa OT TEMIIEPaTyPhI,
X HE3aBHCHUMOCTH OT 00BEMa
HACBIIIEHHOT0 1Mapa. 3aBUCUMOCTh
TEeMIIEpaTypbl KATICHUSI OT IaBJICHHS
B JKUJKOCTHU

27.12

Baganns n3 OaHKa 3aIHUN 110
€CTECTBEHHO-HAayYHO! I'PAMOTHOCTH

Bbubmmoreka IIOK
https://m.edsoo.ru/
ff0c64d8

79

BraxxaocTts Bo3myxa. AGCONIOTHAS 1
OTHOCHUTEJIbHAS BIAXKHOCTD

28.12

3ananus u3 0aHKa 3aHUAN 110
€CTECTBEHHO-HAayYHOU IPaMOTHOCTH

Bbubnuoreka IIOK
https://m.edsoo.ru/
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ff0c64d8

80 Pemrenue 3amgau 29.12
Teépaoe Terno. Kpucrammueckue u 3ananus U3 0aHKa 3a1HUM 110 Bbubnuotexa IJOK
81 amopdHbIe Tena. AHH30TPOHSI 08.01 €CTECTBEHHO-HAYYHOU [PaMOTHOCTH https://m.edsoo.ru/
CBOMCTB KPUCTAJLJIOB ff0c65f0
IInaBnenuie u KpucCTaIIU3AIM. 3ananus u3 0aHKa 3aHUAN 110 bubanoreka [JOK
82 VaenpHas TEIIOTA IUIABICHHUS. 09.01 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
CyGnumarust ff0c6708
Jedopmanuu TBEPIOrO Tea.
bop b 3ananus u3 6aHKa 3aHUM 110 bubnuotexa IJOK
Pactspkenune u coxkatue. CaBur. N
83 10.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
Mopayns ¥Owra. Ipenen ynpyrux
N ff0c6708
nedopmanuit
TemnoBoe pacmmpeHue KUIKOCTCH 1
s P P 3ananus u3 6aHKa 3aHUM 110 bubnuotexa IJOK
TBEPABIX TeJl. AHTAPMOHHU3M .
84 N 11.01 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
TEIJIOBBIX KOJIeOaHUI YaCTHIY
ffOc6708
BEIIECTBA
3aganus u3 6aHKa 3aIHUI 110 bubnuoreka [JOK
[peobpazoBanue 3Hepruu B Ha3oBbIX .
85 12.01 €CTeCTBEHHO-HAyYHOU TPAMOTHOCTH https://m.edsoo.ru/
nepexoaax
pexoz ff0c6708
3aganus u3 6aHKa 3aQHUI 110 bubnuoreka [JOK
86 YpaBHEHHUE TEIUIOBOTO OaaHca 15.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
ff0c6820
87 Pemenne 3agau 16.01
TToBEpXHOCTHOE HATSHKEHUE.
P 3aganus u3 6aHKA 3aQHUM 110 bubnuoreka [JOK
Kanunnspuele siBnenus. Japnenue N
88 . 17.01 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
0] UCKPUBJIEHHOMN TIOBEPXHOCTHIO
Il UICKD P ff0c6820
xuakoctu. @opmyna Jlamnaca
O060011IeHNE U CHCTEMATH3ALIHS
3HAHMM 110 TeMe "ArperaTHele
89 P 18.01
cocTosiHus BemecTsa. Da3oBbie
nepexoapr"
KonTpoasHas paboTta 1o Teme
90 " ArperaTHpI¢ COCTOSIHHS BEIIECTRA. 19.01

®da3zoBble nepexoanl”
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DneKTpU3aIys Tl 1 €€ MPOSBICHHS.
DnexTpuueckuii 3apsj. [IBa Buga

3ananus u3 0aHkKa 3aHUAN 110

bubanoreka [JOK

91 JNEKTPUUECKHX 3aPSJIOB. 22.01 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
[IpOBOJHUKH, TUINECKTPUKU U ffOc6bcc
MOJTYTIPOBOTHUKH
DneMeHTapHBIN 3JIEKTPUIECKUI 3aganust u3 6aHKa 3aHHUH 10 But6mmoreka IIOK

92 3apsizl. 3aKOH COXpaHEHHUS 23.01 €CTECTBEHHO-HAYYHOU IPaAMOTHOCTH https://m.edsoo.ru/
JIIEKTPUYECKOTO 3apsijia ffOc6bcc

. 3ajanus U3 GaHKa 3a HH 110 bubmorexa LIOK
Bsanmopeiicteue 3apsaos. Toueunsie N
93 3 K 24.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
3apsiael. 3akoH KynoHa
P Y ffOc6eed
94 Pemenne 3agau 25.01
o 3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
DnexTprueckoe nose. Ero neticteuie N

95 26.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/

Ha DIIEKTPHYECKHE 3aPSIbI

P P ffOc6df2
Harps:k€HHOCTB 2JIEKTPHIECKOTO
nionst. [TpoOHsrit 3apsin. Jluann 3ananus n3 6aHKa 3aHUH MO Bbubmmoreka IIOK

96 HaNpsKEHHOCTH 3JIEKTPHUECKOTO 29.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
nostst. OTHOPOHOE DIICKTPUIECKOE ff0c6f00
nosie
[loTeHIUaIBHOCTh

3ananus u3 GaHKa 3a1HMUIT 110 bubanorexa LIOK
JIIEKTPOCTATHYECKOTO TTOJIS. .
97 30.01 €CTECTBEHHO-HAyYHOW IpaMOTHOCTH https://m.edsoo.ru/
PaznocTh noTeHImanos u
ff0c7018
HarpsOKEHUE
[NoTeHiuanbHas 3HEPrus 3apsijia B
3aganus u3 6aHka 3aHUH 11O bubnmnoreka [JOK
JNEKTPOCTATHYUECKOM IIOJIE. .
98 . 31.01 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
OTEHIIHAIT 3JIEKTPOCTATUIECKOTO
B P ffOc6df2
noJist
CBs13b HANPSDKEHHOCTH TIOJIS U Baganns n3 OaHKa 3aHUN 110 Bbubnuoreka IIOK

99 Pa3HOCTH MOTEHLIMAJIOB ISt 01.02 €CTECTBEHHO-HAyYHOU IpaMOTHOCTH https://m.edsoo.ru/
3NEKTPOCTATUICCKOTO MOJIS ffOc6f00
TIpHHIHT CyneprosHIH 3ananus u3 0aHkKa 3aHUAN 110 bubnnorexa [IOK

100 02.02 €CTECTBEHHO-HAYYHOW rPaMOTHOCTH https://m.edsoo.ru/

QJICKTPHUICCKUX moJjein

ff0c7018
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101 Pemenne 3agau 05.02
102 ITosie ToueyHnoro 3ap;ma.ul'[one 06.02
PaBHOMEPHO 3apsHKEHHO cepsl
[losie paBHOMEPHO 3apsIKEHHOTO TI0
06”béMp wana Il)'Ione paBHOMe o Rananus u3 OaHKa 3aHK 10 bubmorexa LIOK
103 Y 13 i P . P 07.02 €CTECTBEHHO-HAYYHOU IPaAMOTHOCTH https://m.edsoo.ru/
3apsHKeHHON OeCKOHEUHOH
ffOc7126
IUIOCKOCTH
TIpOBOIHUKH B 3JIEKTPOCTATHYECKOM 3ananns w3 barka sajlHuii 1o bubmmorexa LIOK
104 P 3 P 08.02 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
nosie. Y clioBre paBHOBECHS 3aPsiIOB £0C7126
JIM3IeKTPUKH ¥ TIOJIYIIPOBOIHUKH B 3anamms w3 aHKa sa/IHUHA 10 brbmmorexa LIOK
105 p YTPOBOA 09.02 €CTECTBEHHO-HAYYHOM IPaAMOTHOCTH https://m.edsoo.ru/
INEKTPOCTATHUECKOM I10JIE
ffOc7126
Konpencarop. DnekTpoéMKOCTh 3amanus n3 6aHKa 3aMHUH M0 Bubmmoreka [IOK
106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD 12.02 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
IUIOCKOTO KOHJIEHCATOPa ff0c7126
[ap A IIe Lo COIMHEHTE 3ajanHus U3 GaHKa 3a HHH 110 bubauoreka LIOK
107 P A 13.02 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
K
OHJIEHCATOPOB 0C7126
IocnenoBareapbHOE COEIUHEHNE 3ananus u3 banka sajiuid no Bubmmorexa LIOK
108 A A 14.02 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
KOHJICHCATOPOB £0C7126
3aganus u3 OaHKa 3aJHUI 110 Bubnmoreka LIOK
109 DHeprus 3apspKeHHOT0 KOH/IEHCaTopa 15.02 €CTECTBEHHO-HAyYHOW rpaMOTHOCTH https://m.edsoo.ru/
ffOc7126
110 Pewrenue 3amau 16.02
JIBrKeHHE 3apsHKEHHON YaCTHITH B Sananys i3 barka saziHuii o bubmmorexa IOK
111 P ! 19.02 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
OJTHOPOJTHOM DJIEKTPHUYECKOM I10JIE 0C7126
112 Pemenne 3agau 20.02
O00011IeHNE ¥ CHCTEMATH3ALHS
113 3HAHUH 10 TeMe "DIEeKTPUICCKOe 21.02

mose"
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KonTtponsHas pabora o Teme

114 \ .\ 22.02
DIeKTpUUecKoe moje
Cuna toka. [TocTOSTHHBIH TOK. Baganus u3 OaHKa 3aHUN 1O Bub6mmoreka [IOK
115 VY CIoBHs CyNIeCTBOBAHUS 26.02 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
MOCTOSIHHOTO 3JIEKTPUYIECKOr0 TOKa ff0c72c0
bubanoreka [JOK
Ucrounuku toka. Hanpsxenue u MaremaTiueckue pacueTsl U .
116 SC 27.02 npeobpasosaHms https://m.edsoo.ru/
ffOc74f0
3aKon OMa 115 V9aCTKA e 3amanus n3 0aHKa 3aIHUI 110 bubmorexa LIOK
117 3 AL YA Her. 28.02 €CTECTBEHHO-HAYYHOM IPaAMOTHOCTH https://m.edsoo.ru/
JICKTPUIECKOE COIPOTHBIICHUE £0c7838
3
s y
118 iHHEI IZ/I[ 10 5 31 r[i[)ne €4HOTO 29.02 szzegf)zzﬁ(;:‘f{iie me hitos:/im. edso0.u/
8 et P ff0C74f0
CeUeHHS
VaenbHOe CONMPOTUBIIEHHE BEMIECTBA 3ananus u3 banka sajiuid no Bubmmorexa LOK
119 p A P t ' 01.03 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
eleHHe 3a/1aY 07838
TlocnenoBaTenbHOE, apauiebHOE, M bubnunoreka [IOK
120 CMEIIAHHOE COEIUHEHNE 02.03 ATCMATITICCKHE PACHCTHI 1 https://m.edsoo.ru/
npeoOpa3oBaHus
MPOBO/IHUKOB ff0c74f0
Pacuér pa3BeTBIEHHBIX 3ananus n3 6aHKa 3aHUH M0 Bub6mmoreka IIOK
121 aIEKTpUUeCKuX reneil. [Ipasuna 05.03 €CTECTBEHHO-HAYYHOU [PAMOTHOCTH https://m.edsoo.ru/
Kupxroda ff0c7838
122 Pemenue 3amau 06.03
PaboTa ane €CKOT0 ToKa. 3aKo M bubamorexa LIOK
T JICKTPHUYCCKOT'O TOKA. KOH
123 Tko H: . 07.03 I :)egd zzgzg;ie paceTb u https://m.edsoo.ru/
KOVYIIA — H
Y " peodp ffoc74f0
3aganus u3 6aHKa 3aHUH 11O bubnmnoreka [JOK
124 Pemrenue 3amaq 11.03 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
ff0c7838
MOIIHOCTb 3JAEKTPUYECKOTO TOKA. 3ananus u3 0aHkKa 3aHUAN 110 Bbubmuoreka IJOK
125 TermutoBast MOILIIHOCTb, BEIAEIIEMAs Ha 12.03 €CTECTBEHHO-HAayYHOU IPaMOTHOCTH https://m.edsoo.ru/

pesucrope

ff0c7838
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126 Pemenne 3agau 13.03
OJIC v BHyTpeHHEE CONMPOTUBIICHNE 3anamms w3 6aHKa sa/IHUHA 10 brbmmorexa LIOK
127 yip P 14.03 €CTECTBEHHO-HAYYHOM IPaAMOTHOCTH https://m.edsoo.ru/
HCTOYHHKA TOKa
ffOc7838
3axoH OMa 711 TOJTHOM (3aMKHYTOH) M bubmuorexa LOK
129 on Oua st o y 15,03 Marewansecie pacners niips:/im.edsoo.ru!
P t ffOc7ae0
129 Pemenne 3agau 18.03
3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
130 MOIIHOCTh UCTOYHUKA TOKA 19.03 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
ffOc7838
3anaHus n3 0aHKA 3a0HUN 110 Bubnmoreka IIOK
131 Kopotkoe 3ambIkanue 20.03 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
ffOc7838
Konpencarop B 1€y HOCTOSHHOIO 3ananus u3 Garka sa/IHUi N0 brbmorexa LIOK
132 A PBL 21.03 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
K
rora ff0c7838
133 Pemrenue 3aga4 22.03
134 'IV)GHICHI/Ie 3aﬂfm 10 TeMe ) ) 01.04
TTOCTOSHHBIN 2TEKTPUYECKUM TOK
135 'lj‘emeHHe 3azli1q 10 TeEMeE ) ) 02.04
TToCTOSHHBIN TEKTPUUECKHUI TOK
136 }’)GIHCHI/IQ 3a)151t1 0 TeME ) . 03.04
TToCTOSHHBIN TEKTPUUECKUI TOK
O00011IeHIE U CHCTEMATH3ALIHS
137 3HaHui 1Mo Teme "TlocTosHHBIH 04.04
ANEKTPUIECKUH TOK"
138 {(onrpom;naau pabora 1o TCM? ) 05.04
TToCTOSHHBIN TEKTPUUECKUI TOK
DexkTpuuecKas MPOBOIUMOCTE
a3n1/1'1{oHLIx Be C(E)TB 3ananus u3 0aHkKa 3aHUAN 110 bu6morexa LIOK
139 P . ) 08.04 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/

DNEeKTPUUECKHid TOK B MeTaJljIax.
CBepxnpoBOIUMOCTD

ffOc7ae0
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DJIeKTpUYECKUH TOK B pacTBOpax n

3ananus n3 0aHKa 3aIHUHI 10

Bub6mmoreka [IOK

140 pacruiaBax 3JeKTpPOJIMTOB. 3aKOHBI 09.04 €CTECTBEHHO-HAYYHOW TPaMOTHOCTH https://m.edsoo.ru/
Dapaest A7 ISKTPOIN3A ffOc7ae0
3amgaHus U3 6aHKa 3aHUH 10 Bubmmotexa IIOK
141 DeKTpUUecKuil TOK B ra3ax. [nazma 10.04 €CTECTBEHHO-HAYYHOU IPaAMOTHOCTH https://m.edsoo.ru/
ffOc84ae
v 3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
DNeKTPHYECKHI TOK B BAaKyyMe. .
142 B 5 11.04 €CTECTBEHHO-HAy4YHOW rPaMOTHOCTH https://m.edsoo.ru/
aKyyMHBIE ITPUOOPEI
PHboP ff0c82ba
v 3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
DNeKTPUYECKHI TOK B .
143 12.04 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
HOJTyIPOBOJJHUKAX
yup ffOc84ae
3anaHus n3 0aHKA 3a0HUHN 110 Bubmmorexa IIOK
144 [MomynpoBoAHUKOBBIE IPHOOPHI 15.04 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
ff0c86fc
®usnyeckuil IPaKTUKYM 110 TEME
"M3mepeHue cUilbl TOKa U
HAaIPSOKSHUS B 1IEIH TIOCTOSHHOTO
TOKA P MOMOIIY AHAJIOTOBBIX U
LIPOBBIX H3MEPHTETBHBIX 3ajanHus U3 GaHKa 3a HHH 110 bubnuoreka LIOK
145 P Y 'I? 16.04 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
nprOopoB" niK "3HAKOMCTBO €
. y ffOc84ae
udposoii 1adboparopueit o dhusuke.
[pumeps! U3MEpeHUsT (HU3UIECKHUX
BEITMYHH [P TOMOIIH
KOMITBIOTEPHBIX TaTINKOB"
Ou3nuecKuil MPaKTUKYM 10 TeEME
" 3aganus u3 6aHKa 3aHUH 11O bubnmnoreka [JOK
N3ydyeHne HepaBHOMEPHOIO o
146 17.04 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
BIDKCHUS C TETIBI0 OTIPE/IeICHHS
A g P ffoc82ba
MTHOBEHHOM CKOPOCTH
Ou3nuecKuil MPaKTUKYM 110 TEME
"M3mepeHre yCKOpeHHsl Ipu 3aanus u3 OaHKa 3aJHUM 10 Bbubmmoreka IIOK
147 NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM 18.04 €CTECTBEHHO-HAyYHOW rpaMOTHOCTH https://m.edsoo.ru/

JIBVOKEHHMH 110 HAKJIOHHOM
mrockoctu" mnn "cciaenoBanue

ffOc84ae
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3aBUCHMOCTH IIyTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JABH>XKEHUU"

®uznyecKkuil NpakTUKYM IO TEME
"M3mepenne yckopeHHs CBOOOTHOTO

3ananus u3 0aHKa 3aHUAN 110

bubanoreka [JOK

148 ., . 19.04 €CTECTBEHHO-HAYYHOU IPaAMOTHOCTH https://m.edsoo.ru/
nageHns" win "M3ydeHne IBIKCHNSA
" ffOc86fc
Telna, OPOIIEHHOTO TOPU30HTAIBHO
duznyeckuii NpakKTUKyM IO TeMe
"M3ydeHue OBIKEHUS Tena 1o
OKPYXHOCTH C IIOCTOSIHHOH 1O 3amanus n3 6aHKa 3aMHUH MO But6mmoreka IIOK
149 MOJYJIF0 CKOPOCTBIO" MITH 20.04 €CTECTBEHHO-Hay4YHOH IPaMOTHOCTU https://m.edsoo.ru/
"HcciienoBanue 3aBUCUMOCTH ff0c84ae
neproia 0OpareHust KOHNIECKOTo
MasiTHUKa OT €ro napamerpos”
Dusnyeckuil IPaKTUKYM 110 TeEME
"M3mepenne paBHOAEHCTBYIOIEH
CHJIBI TIPH ABHIKEHHH OpycKa Mo .
o " 3ananus u3 0aHKa 3a1HUH 110 Bbubnuorexa IIOK
HaKJIOHHOH TIOCKOCTH" MITH .
150 \ 23.04 €CTECTBEHHO-HAYYHOH IPaMOTHOCTH https://m.edsoo.ru/
ITpoBepka runoTessl o
poBep
ff0c82ba
HE3aBHCHMOCTH BPEMEHH JIBHKECHHS
Opycka Mo HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €r0 Macchl”
®uznyeckuil NpakTUKYM IO TEME
"UccnemoBanne 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIHX B .
VSIS 1/1’ C3MHOBOM OGPA3IE, OT 3ajiaHus U3 GaHKa 3aHMH 110 bubnmoreka LIOK
151 py i p ! o pasie, 22.04 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
ux aepopmarmu" win "M3yueHne
P i ff0c84ae
JIBIDKEHUS] CUCTEMBI Tell, CB3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JErKui
6ox"
Ou3nuecKuil MPaKTUKYM 110 TEME
"U3mepenne koaddunnenta TpeHust
3amanus u3 0aHKa 3aHUH 110 Bubnuorexa IJOK
0 BEJIMYMHE YTIIOBOTO N
152 23.04 €CTECTBEHHO-HAYyYHOW rPaMOTHOCTH https://m.edsoo.ru/

K03 (pUIIHeHTa 3aBUCUMOCTH
Frp(N)" nnu "HccrnenoBanue
JIBIDKEHUS OpyCKa 110 HAaKIIOHHOU

ff0c86fc
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IUIOCKOCTH C TIEPEMEHHBIM

K03 pumeHTOM TpeHus" Win
"M3ydeHue qBUOKEHUS Irpy3a Ha Baly
¢ TpeHuem"

153

154

®uznyecKkuil NPakTUKYM IO TEME
"HccnenoBanue ycIoBHN paBHOBECHS
TBEPAOIO TENIA, UMEIOLIETO OCh
BpameHusa" uian "KoHcTpyupoBaHue
KPOHILUTEHHOB U PACYET CUII
ynpyrocta" mwiu "H3yuenue
YCTOMYUBOCTHU TBEPIOTO TEa,
MMEIOUIETO IO b OMOpPhI"

®uznyecKkuil NpakTUKYM IO TEME
"M3mepenue uMITysca Tena mo
TopMO3HOMY yTH" minu "M3mepenue
CHJIBI TSTH, CKOPOCTH MOJIENN
AIEKTPOMOOHIISI U MOIIIHOCTH CHJIBI
Tarn" uin "CpaBHEHHE U3MEHEHUS
HMITyJIbCa TeJIa C UMITYJILCOM CHJIBI"
unu "HccnenoBanue coXxpaHeHUst
UMITyJIbCa TIPH yIIPYTOM
B3aumojeiicteun" wiu "M3mepenue
KWHETHYECKOH SHEprHH Tena 1o
TOPMO3HOMY ITyTH"

24.04

25.04

3ananus u3 0aHkKa 3aHUAN 110
€CTECTBEHHO-HAYYHOU rPaMOTHOCTH

3amanus n3 0aHkKa 3aIHUHI 10
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH

bubanoreka [JOK
https://m.edsoo.ru/
ff0c84ae

Bu6mmoreka [IOK
https://m.edsoo.ru/
ff0c82ba

155

Ou3nuecKuil MPaKTUKYM 10 TeEME
"M3ydenne n30TepMHYECKOrO
nporuecca (PeKOMEH/I0BaHO
UCIIOJIb30BaHHUE U(PPOBOI
naboparopun)" nnn "HU3ydenue
M30XOPHOTO Tpolecca" min
"N3yuenune nzobapHoro nporecca”
nnn "[IpoBepka ypaBHEHHS
cocTostHus"

28.04

3aganus u3 OaHKa 33 HUH 110
€CTECTBEHHO-HAayYHOU IPaMOTHOCTH

Bbubnauoreka [TOK
https://m.edsoo.ru/
ffOc84ae

156

DusnuecKkuil MPakTUKYM 10 TeME
"N3mepenue yaensHOI

29.04

3ananus u3 0aHkKa 3aHUAN 110
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH

Bbubmuoreka IJOK
https://m.edsoo.ru/
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157

TermroéMkoctr" wim "Hcciaenosanne
MpoLecca OCThIBAHMS BEIECTBA" UIIH
"UccnenoBanue annabaTHOTO
nporecca” unn "Hzyuenue
B3aWMOCBSI3H YHEPTHU
MEKMOJICKYJIIPHOTO B3aUMOICHCTBUS
W TeMIepaTypbl KUIIEHUS
JKUgKocTei"

DusnyecKkuil IPaKTUKYM 110 TEME
"M3ydenune 3akoHOMEpHOCTEH
UCTIapeHUs KUIKoCcTeN" win
"M3MmepeHune yaenbHOM TeIIoTh
iasyieHus apaa" unu "Usydyenue
CBOICTB HACBIILIEHHBIX NapoB" WU
"N3mepenne abCOMFOTHOM BIaKHOCTH
BO3JlyXa U OIIEHKAa Macchl IIapoOB B
nometenuun". Usmepenue

k03¢ duLKeHTa TOBEPXHOCTHOTO
HATSDKEHUS

30.04

3amanus n3 0aHKa 3aIHUI 110
€CTECTBEHHO-HAyYHOU TPAaMOTHOCTH

ff0c86fc

Bubmmoreka IIOK
https://m.edsoo.ru/
ff0c84ae

158

159

®uznyeckuil NpakTUKYM IO TEME
"HabmoneHune npeBparieHus
SHEPTUH 3apsHKEHHOTO KOHJIEHCATopa
B 3HEPIHIO M3ITy4YeHUs cBeToanoaa"
nnn "V3ydenue mpoTeKaHus TOKa B
ey, coaepxaiieii Konaencatop"
nnu "Pacnipenenerne pa3HOCTH
MOTEHINAIOB (HATIPSHKCHUS) IPH
MOCJIEJOBATEIIEHOM COCIMHEHUH
KOHJIeHCaTOpoB"

®uznyeckuil NPakTUKYM II0 TEME
"HccemoBanue CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB" WITH
"M3mepenne yaeapHOTro
COTIPOTHBJICHUS TIPOBOTHUKOB" MIIH
"HccaemoBaHue 3aBUCUMOCTH CHIIBI

02.05

05.05

3ananust u3 0aHKa 3aHUI 110
€CTECTBEHHO-HAayYHOW I'PAMOTHOCTH

3aganus u3 OaHKa 3aJHUH 110
€CTECTBEHHO-HAayYHOU IPaMOTHOCTH

bubnuoreka IIOK
https://m.edsoo.ru/
ff0c82ba

Bbubmmoreka IIOK
https://m.edsoo.ru/
ff0c84ae
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TOKA OT HATIPSDKEHUS TSI JIAMITBI
HaKaJIuBaHHA"

®uznyecKkuil NPakKTUKYM 10 TEME
"Habmonenue 31eKTposmsa” win
"M3mepenne 3apsaa 0THOBAJICHTHOTO
noHa" i "Hccnenosanne

3ananus u3 0aHkKa 3aHUAN 110

bubanoreka [JOK

160 06.05 €CTECTBEHHO-HAYYHOW rPaMOTHOCTH https://m.edsoo.ru/
3aBUCHMOCTH COMPOTUBIICHUS
" ffOc86fc
TEPMOPE3UCTOPA OT TEMIIEPATYPHI
nin "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTHKH auoaa”
PeseprubIit ypok. O600meHne u Bubmmorexa [IOK
. MaremMaTHuecKue pacueTsbl U .
161 CHCTEMATU3ALUA 3HAHUM 110 TEME 07.05 https://m.edsoo.ru/
peobpa3zoBaHus
"Kunemarnka" ffOc8f6c
PezepHslit ypok. O6001IeHHE U Bubnmoreka [IOK
. MaremaTHuecKre pacueTsbl U .
162 CHCTEMATU3ALUA 3HAHUM 110 TEME 08.05 https://m.edsoo.ru/
peobpa3zoBaHus
" Muaamuka" ffoc8féc
PesepBHslit ypok. O600meHune u Bbubmuorexa IIOK
. Marematuueckre pacueTsbl U )
163 cucTeMaTH3aLUs 3HAaHUH 110 TEME 12.05 https://m.edsoo.ru/
npeoOpa3oBaHus
"Craruka TBEpAOro Tea" ffOc8f6e
PeseprabIit ypok. O000mIeHNE U Bbubmmorexa [IOK
. MaremaruuecKkre pacueTsbl U .
164 CHCTEMATU3ALUA 3HAHUM 110 TEME 13.05 https://m.edsoo.ru/
peobpa3zoBaHus
"3aKOHbBI COXpaHEHHs] B MEXaHUKe" ffOc8f6e
PeseprabIit ypok. O6o0mIeHNE 1
CHCTEMATH3aIUs 3HAHUH 110 TEME M Bbubmmoreka IIOK
165 "OCHOBEI 14.05 ATCMATIMECKIE PACHETRI https://m.edsoo.ru/
. mpeoOpa3oBaHus
MOJICKYISIPHO-KAHE THIECKOH ffOc8f6e
Teopun"”
PesepeHblii ypok. O600IICHNE U
CI/ICTEM&TI/ISZPI/IH 3HaHHf/I'IH 10 TEME M bubiorexa OK
166 "Tepno HHaEHKa Temmosiie 15.05 HpaeToeg; ZT;(I;ZS;T pacteTb 1 https://m.edsoo.ru/
P )1" . ffOc8f6c
MAIIUHBI
PeseprubIit ypok. O600menue n M Bbubnuoreka IIOK
167 CHCTEMAaTH3alns 3HAaHUH 10 TEME 16.05 ATCMATHHCCKUC PACTCTH! 1 https://m.edsoo.ru/

"ArperaTHble COCTOSIHUSI BEILIECTBA.

npeoOpa3oBaHUs

ffOc8f6c
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®Da30BEIe TIEpexoabl"

Peseprublit ypok. O000mIEeHHE U M Bubnuoreka [IOK
168 CHCTEMATH3allMs 3HAHUM TI0 TEME 1 19.05 ATCMATHHCCKUC PACTCTHL 1 https://m.edsoo.ru/
npeodpa3oBaHus
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IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI 10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi

10.1

JleMoHCTpUpOBaTH Ha TpUMEpPaxX poJib U MecTo (Gu3nku B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YyHOW KapTHHBI MHUpa, B pPa3BUTUU COBPEMECHHOM TEXHUKH U
TEXHOJIOTH, B TPAKTUYECKON JEATEIbHOCTH JIFOIEH

10.2

10.3

104

Y4YuTHIBaTh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (DU3NYECKUX MOJCIICH: MaTepHUaibHAs
TOYKa, HHEPIHAIbHAS CUCTEMA OTCU€Ta, aOCOJIIOTHO TBEPJIOE TEJIO, UACAIbHBIN Ta3;
MOJICNIA CTPOCHHS Ta30B, KUAKOCTEH W TBEPABIX TEJ, TOUYCUHBIA DICKTPUUCCKUN
3apsi — IPH PEIICHUH GU3HUYSCKUX 3a/1a4

PacniozHaBaTh pu3nueckue sBiIeHUs (IpOLecchl) U OOBICHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOHGKYHﬂpHO-KHHeTH‘IGCKOﬁ TCOPHHU CTpOCHUA BCIIIECTBA n
JNEKTPOAVHAMUKHN: PAaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEHHOE IBUKCHUE,
CBOOOTHOE Ta/IEHUE TeJ, ABMKEHHE 10 OKPY)KHOCTH, UHEPIIHSI, B3AUMOJICHCTBHE TEIT;
mupdy3us, OpOyHOBCKOE IBMIKEHUE, CTPOECHHE KHMJIKOCTeH U TBEPABIX Tel,
U3MEHEHHE O00bEMa TeNl MpU HAarpeBaHUM (OXJIAXKIECHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapEeHUE, KOHJACHCALUA, IIIaBICHHUE, KPUCTAJIM3alus, KWUIIEHHE, BIAXKHOCTh
BO31yXa, MOBBIICHUC JAaBJICHHUA I'a3da IMPHU €ro HarpCBaHuu B 3aKPBITOM COCYJEC, CBA3b
MEXIy IlapaMeTpaMu COCTOSHUS Tra3a B M30IpolLieccax; DJJIEKTpU3aLMs Tell,
B3aUMOJICVICTBUE 3apsI0B

OnucelBaTh MEXaHUYECKOE ABWIXKCHUC, HCIIOJIbB3YA (1)I/ISI/I‘~I€CKI/I€ BCJIIMYHUHBI:
KOOpAuHarTa, nyTh, NIEPEMEIICHNUE, CKOPOCTh, YCKOPCHUC, MacCa TCJla, CUJIa, UMITYJIbC
TCJIa, KUHCTUUYCCKAsA OHCPIrus, INOTCHHHAJIbHAd OSHCPTHA, MCEXaHUYCCKasd pa60Ta,
MCXAaHUYCCKasA MOIIHOCTb;, IIPpU OIHNCAHHUU TIPAaBUJIBHO TPAKTOBATH (bPI3PI‘-Ie€KPII>i
CMBICJI UCTIOJIB3YEMBIX BCJIMYUH, UX 0003HAYCHHS U CAWHNUIbI, HAXOOAUTH q)OpMy.]'II)I,
CBA3BIBAIOIINEC TAHHYIO (bI/I3I/I‘leCKy1-O BCJIIMYHHY C APYTUMH BCINYNHAMU

10.5

10.6

OnucelBaTh W3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBHIE SBIICHUS, UCIOJIb3Ys
¢usnueckue BEIUYMHBL: JaBJICHHWE Tra3za, TEMIEeparypa, CpeaHssl KHHETHYecKas
DHEPrusl XAOTHYECKOIO JBHKEHHMS MOJIEKYJ, CpEIHEKBaJpaTHUYHas CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSsI dHEprus, padora raza, Ko3pQuiueHt
MIOJIE3HOTO JIEMCTBUSA TEIUIOBOTO JBUTATENs; NPU ONMCAHWM MPAaBUIBLHO TPAKTOBATh
¢bu3nyecKuit CMBICI HCIOJIb3YEMbIX BEJIWYMH, HMX OOO3HAYEHUS U EAMHUIIB,
HaXOJUTh (OPMYIIbI, CBS3BIBAIOLINE MaHHYIO (U3NYECKYI0 BEJIWYMHY C APYTUMH
BEJIMYMHAM

OnuceiBaTh W3Y4YEHHBIE JJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DJIEKTPUUYECKHE
SBJICHUS (IIPOLECChI), MCHONb3ysd (PU3MUECKUE BEIUYMHBL: DJICKTPUUYECKUN 3apsj,
3JIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh MOJIs, NOTEHIMAN, Pa3HOCTh INOTEHIMAJIOB;
IPY OMMCAaHUM MPABUIIBHO TPAKTOBATH (PU3MUYECKHUI CMBICT UCIIONb3YEMbIX BEJINYHH,
uxX O0O0O3HAUYeHHS M €IWHUIBI, YyKa3blBaTb (OPMYJBI, CBS3bIBAIOIINE JIAHHYIO
($U3UUECKyIO BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.7

AHATM3UPOBATH U3UYECKUE TIPOIECCHI U SBJICHHSI, UCIIONIBb3Ys (DU3MYECKHUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro Tsarorenus, |, Il u |1l 3akonsr HeroToHa, 3akoH
COXpaHEHUS] MEXaHWYECKOW OJHEPruu, 3aKOH COXPAaHEHUS HWMITYJIbCa, TPUHIIUI
CYNEpIO3UIMU CUJI, MPUHUUII PAaBHOINPABUS HWHEPIHUAIBHBIX CHCTEM OTCUETa;
MOJICKYJIIPHO-KHHETUUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETUYECKOH HSHEPTUU TEIUIOBOIO JIBUKEHHS MOJIEKYN C aOCOIIOTHOM




TEMIEPATypOl, EPBbIl 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPaHEHUs JIEKTPHUUECKOTO
3apsija, 3akoH KynoHa; mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BhIpAXKEHUE U YCIOBHs (TpaHuUIlbl, 00J1aCTH) IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MPHUHIIMIIBI JCUCTBUS MAIIUH, NMPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyarh yCJIOBUS UX O€30IaCHOTO HCIIOJIb30BAHMS B TMOBCEIHEBHOM
KU3HU

10.9

10.10

10.11

BBINONHATE 9KCIIEPUMEHTHI 110 UCCIICAOBAHHUIO (DU3MUYECKHX SIBIICHHIA M MPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHH; MPH 3TOM (POPMYITHUPOBATH
npobiemMy (3amady) U THUIIOTE3Y y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3
MPEIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OMBIT M POPMYITUPOBATEH BHIBOIBI

OcCymiecTBIATh MpsIMbIE U KOCBEHHBIE M3MEPEHUs! (PU3MYECKUX BEIHYWH; IPU STOM
BBIOMPATh ONTHUMAJIbHBIA CIIOCOO M3MEpPEHHs] U HUCIOJIb30BaTh M3BECTHBIE METOMAbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MYECKUMH BEIUYMHAMHU C UCIIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHUN; TMpPH 3TOM KOHCTPYMpPOBAaTh YCTAHOBKY, (PUKCHPOBATH
pe3yNIbTAThl TOJIYYCHHOW 3aBHUCHUMOCTH (DH3MYECKMX BEIWYUH B BHJIC TaOJUIl |
rpaduKoB, NeNaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICJOBAHMUS

10.12

10.13

10.14

10.15

Cobmronats mpaBmiia 0€30MacHOTO TpyAa MPHU MPOBEIACHUN HCCIEIOBAHUN B paMKax
yueOHOro IKCIEPUMEHTa, YUeOHO-UCCIIEeI0BATEIbCKON U IPOEKTHOM AESITETbHOCTHU C
UCTIOJIb30BAaHUEM M3MEPHUTENIBHBIX YCTPOMCTB U JJAOOPAaTOPHOTO 00OPYAOBAHUS

Pemats pacu€rHble 3aaun ¢ SBHO 3aJaHHOM (PU3MYECKOW MOJEINBIO, HCIOJIb3YS
¢u3nyeckre 3aKOHbI U MPHUHILMIBL, HA OCHOBE aHAlM3a YCJIOBUS 3aJlaud BHIOHMpATh
(bu3NYECKyI0 MOJEIb, BBIACIATh (PU3HMUECKUE BEIUYUHBI U (POPMYJIbl, HEOOXOAUMbIE
JUIsl €€ pelIeHMs], NMPOBOIUTh PACUETBI U OLEHUBATh PEAIBHOCTH IOIYYEHHOIO
3HaueHusl (PU3NYECKON BETNUMHBI

Pemarh KadecTBEHHBIC 3aJadd: BBICTPAWBATh JIOTHYECKH HEIMPOTHBOPEUUBYIO
[ENOYKY pacCyKICHHH ¢ Omopod Ha H3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buszndecKue SBIeHUs

Hcnonp3oBath mpu pemieHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OpPMAllMOHHBIE
TEXHOJIOTMM JJI IIOMCKA, CTPYKTYPUPOBAHMs, WHTEPIPETALUU U IIPEICTaBICHUS
yueOHOM ¥ Hay4dyHO-TIONYJSPHOW HMHGPOpPMAIUHU, IMOJYYEHHOM U3 PpPa3InYHbIX
UCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBAThH MOJIydaeMyro HH(POpMaInio

10.16

[IpuBoauTH, TpHUMEPHl BKIaa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTUN

10.17

Hcnonp30BaTh TeOpeTHYECKHWE 3HaHUSA O (U3MKE B TMOBCEIHEBHOW KU3HU IS
oOecrieyeHnss 0€30MacCHOCTH MpHU OOpalleHuH C OpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMHM, AJII COXPAHEHUS 3JI0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
NIOBEJICHUS B OKpYXKalolleH cpene

10.18

PaGorare B rpymnme ¢ BBINOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, TIaHUPOBAThH
paboTy TpyNIbl, palMOHAIBHO pacHpenesisiTh OOsI3aHHOCTH U  IUIAHUPOBATH
NESTEIIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBAaTHO OICHUBATh BKIIAJ KaXIOTO
U3 YUYaCTHUKOB TPYIIIbI B PEHICHUE pacCMaTPUBAEMON MPOOIEeMbl




ITPOBEPAEMBIE 9JIEMEHTDBI COAEP KAHUSA 10 KJIACC

Kon
pa3nena

Kon
NMpoBepPsIEMOro
3JIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

2.1

2.2

OU3NKA 1 METOJbI HAYYHOI'O [IO3HAHU A

1.1

1.2

211

dusnka — Hayka o npupoje. Haydnbie METOIbI IIO3HAHUS OKPYKAIOIIET O
mupa. Pomb 3kcriepuMeHTa M TEOpHUH B IpOIecce MO3HAHUS MPHUPOJIBI.
OKcriepuMeHT B (pusuke

MogenupoBanne (U3MYECKUX SABICHHH W mpoueccoB. Hayunsie
runore3bl. OU3NYECKUE 3aKOHBI M TEOpPUH. ['paHUIBI IPUMEHUMOCTH
¢u3nueckux 3akoHoB. [IpuHuun coorBercTBus. Ponp u Mecto Qpusuku B
(bopMHpPOBAHUN COBPEMEHHON Hay4yHOW KapTUHBI MHUpPaA, B MPAKTHUECKON
NEITEILHOCTH JI0AeHU

MEXAHUKA
KMHEMATUKA

Mexanudyeckoe  JBUKEHUE. OTHOCUTEIBHOCTD MEXaHUYECKOTO
nerxeHus. Cucrema otcuéra. TpaekTopust

212

2.1.3

214

2.15

2.1.6

[Tepemernienne, CKOpOCTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCThH) U
YCKOpEHUE MAaTEepUAIbHOM TOYKH, HX MPOEKIMH HAa OCHU CHCTEMBI
koopauHat. CiioKeHue NePeMEIIeHU U CII0KEHHE CKOPOCTEH
PaBHOMeEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKeHue. ['paduku
3aBHCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH U NEPEMEILEHUs
MaTepUabHON TOYKH OT BPEMEHH

CBobomHOe maieHue. Y CKopeHue CBOOOTHOTO T ACHUS

KpuBonuHueliHoe nBukeHne. PaBHOMEpHOE IBMKEHHE MaTepUaIbHOMN
TOYKH MO OKPY>KHOCTU. YTJIIOBasi CKOPOCTh, TUHENHHas cKopocTh. [lepuon
u yactota. LleHTpocTpeMuTenbHOE YCKOpEHHE

TexHUuyeckue ycTpoicTBa: CIUIAOMETD, JABHKEHUE CHAPSAOB, LIETHbIE U
pEMEHHBIE TIepelaun

2.1.7

[IpakTnueckne  paboThl.  M3MepeHHe  MTHOBEHHOHW  CKOPOCTH.
HccenenoBanue COOTHOIICHHS MEXAY IYTSIMH, NPOHJIECHHBIMHU TEJIOM 3a
nocle0BaTeIbHbIC paBHBIE MPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JBM)KCHHH C HAaYaJIbHOM CKOPOCTHIO, PAaBHOUM HYITIO.
W3ydeHue ABMKEHUS IIapuKa B BI3KOW KUIKOCTH. M3ydeHue NBHKEHUs
Temna, OPOIIEeHHOTO TOPU30HTAIBHO

JTMHAMUKA

221
2.2.2

2.2.3

IIpunuun orHocutensHocTH l'amunes. IlepBbii 3akoH  Hbrorona.
NuepumanbHbIe CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHIun cyneprno3unuu cuil

Bropoii 3akon HprloToHa i MaTepuaibHOM TOYKM B HMHEPIMATBHON
cucreme orcuéra (MCO). Tperuii 3akoH HproTOHA 1UIsi MaTepuabHBIX
TOUEK

224

3akoH BcemupHoro tarotenus. Cuna Tsokectu. IlepBas kocMmuyeckas
CKopocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenure. Cuiia TpeHHS! CKOJIBKEHUSI U CHJIA TPEHUS




nokosi. Koapdunuent tpenus. Cuna CONPOTUBICHUS MPH ABHKEHUU
TeJa B )KUIKOCTH WJIU ra3e

2.2.7 [ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE A0COIOTHO TBEPAOIO TEIIa
208 MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. [linedo cuibl. YcmoBus
paBHOBecus TBEpAoro tena B UCO
299 TexHudeckue yCTpOWCTBA: MOAIIUIHMKH, ABHKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB
[IpakTuyeckue paboThl. M3ydeHue nBHMKEHHS Opycka MO HAKIOHHON
IUIOCKOCTH ~ TOJ  JEHCTBMEM  HecKolbkux cui.  McciepoBaHue
2210 3aBHCUMOCTH CHUJI YIPYrOCTH, BO3HUKAIOUIMX B J1eOPMHUPYEMOii
OpYy)XUHE M PE3MHOBOM oOpaslle, OT BEJIWYMHBI HX JepopManuu.
UccnenoBanue ycnoBuid paBHOBECHUS TBEPIAOTO TeEJA, HWMEIOLIETO OCh
BpALICHUS
3AKOHbI COXPAHEHUS B MEXAHUKE
231 HNmnynbe MarepuaabHOH TOYKH, CHCTEMBl MAaTe€pHajbHBIX TOYEK.
Vimnynbe cuiibl 1 U3MEHEHHE UMITyJIbCa Tela
2.3.2 3akoH coxpaHeHus ummnyibca B MCO. PeakTuBHOE IBUXKEHHE
2.3.3 Pabora cuibl
234 MOIIHOCTE CHIBI
235 Kunernueckast sHeprusi MarepuaibHON TOYKH. TeopeMao KMHETHYECKOM
SHEpPIruu
[TorennuanbHas  sHeprus.  IloTeHnManbHAas  SHEpPrus  ympyro
23 2.3.6 nedopMUpoBaHHON mNpykuHbl. [loTeHuManpHas 3Heprus Tena BOIM3U
MOBEPXHOCTHU 3eMJIn
[ToreHnuanbHble M HENMOTEHUHUalbHble  CWibl. CBs3b  pabOTHI
2.3.7 HETIOTEHIUAIBHBIX CHJI ¢ UI3MEHEHHEM MEXaHWYECKOW SHEPTHH CHUCTEMBI
TeJl. 3aKOH COXPAHEHUs] MEXaHUYECKON 3HEPTUuu
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS
239 TeXHquCKIfe yCTpOMCTBa:  JIBUXKEHHE pPAaKeT, BOJOMET, KOIep,
NPYKUHHBIN THCTOJIET
[TpakTudyeckue padboThl. M3ydeHue CBS3M CKOPOCTEH Tel MPH HEYIPYroM
2.3.10 ynape. MccnenoBanue cBs3u paboThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOM
DHEPTUU Tela
3 MOJIEKYJISIPHASA ®U3UKA U TEPMOJJMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH
OcHOBHBIE MIOJIOKEHHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH.
3.11 bpoynosckoe  aBmxkenue. [uddysus. Xapaktep ABMKEHUS U
B3aMMO/JICHCTBHS YaCTHI] BELIECTBA
312 MOE[CJ‘II/I CTPOEHHUSI Ta30B, XHUIKOCTEH WU VTBépI[LIX Tel U OOBSICHEHUE
CBOWCTB BEIIECTBA HA OCHOBE ITUX MOJIEIeH
3.1
3.1.3 Macca monexyi. KonndectBo BemectBa. [loctosiHaass ABoraapo
314 TennoBoe paBHoBecue. Temmeparypa u e€ wusmepenue. Illkana
temnepatyp Llenbcus
315 Monenb WJICANBHOTO  Tasa. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-
KUHETHYECKOU TEOPUH HJICAIbHOTO Ta3a
3.1.6 AOcomoTHas TemnepaTypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu




TCIIJIOBOT'O ABUKCHUS YaCTHUII I'a3a. IIkama TEMIIEPATYP KenrBuHa

3.1.7 VYpasuenue Kianeiipona — Menneneena. 3akoH JlanbroHa
318 ["a3oBble 3akoHBI. M3omporecchl B HACaNbHOM Tra3e C IMOCTOSHHBIM
KOJINYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, n300apa
3.1.9 TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp
[Ipaktuyeckue paboTel. M3MmMepeHue Macchl BO3AyXa B KJIACCHOU
3.1.10 KoMHare. VcciienoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMH COCTOSHHS
pa3pexKEeHHOro ra3a
OCHOBbI TEPMOJAMHAMUKHU
321 Tepmoannamuyeckas cucTeMa. Buytpennss SHEprus
TEPMOJIMHAMHYECKOW CUCTEMBI U CIIOCOOBI €€ N3MEHEHHS
399 KomngectBo Temnotrsl u paborta. BHYTpeHHSS SHEprus 0JHOATOMHOTO
UJealbHOTO raza
Bunel Ttemnonepenayu: TEIUIONPOBOAHOCTh, KOHBEKIUS, HU3ITy4YEHHE.
3.2.3 TemmoémkocTs Tena. YaenpHas TEIIOEMKOCTh BeIIecTBa. Pacuér
KOJIMUECTBA TEIUIOTHI IPU TEeILIoNepeaue
[lepBpiii 3aKOH TepMOAMHAMUKH. [IpuMeHeHMEe TEpBOrO 3aKOHA
39 3.24 TEPMOJMHAMHKH K u3ompoueccaM. ['padudeckas nHTepnperanus padboTsl
raza
TerioBeie  MamuHbl. [IpuHOMNBI  AEMCTBHS — TEIUIOBBIX — MAIIUH.
305 [IpeoOpa3oBanust »HEpruM B TEIIOBBIX MamMHax. KoadduuueHt
nosie3noro nevictus (nanee — KIIJI) TeruioBoit mammasel. [ukn Kapao u
ero KIIJI
326 Bropoii 3akoH TepMonnHamMuki. HeoOpaTUMOCTh MPOIECCOB B MPUPO/IE.
TemoBble ABUTATENN. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETUKU
327 TexHHUuyecKkue ycTpoicTBa: ABUIaTeIb BHYTPEHHEIO CrOpaHus, ObITOBOM
XOJIOAUIIBHUK, KOHIUITUOHED
3.2.8 [TpakTnyeckue padoTel. M3mepenue yienbHOM TemIoéMKOCTH
ATPEI'ATHBIE COCTOSHM A BEILIECBA. ®A30BBIE ITEPEXO/IbI
[Tapoobpa3zoBanue u KoHjaeHcauus. McmapeHue u KumeHue. Y jaenbHas
3.3.1 TEIUIOTa TapooOpa3oBaHUs. 3aBHUCHMOCTh TEMIEPATyphl KHIICEHUS OT
JTaBJICHUS
3.3.2 AOCONIOTHAS | OTHOCHTENBbHAS BIIAXXHOCTH BO3yxa. HachIeHHbIi ap
333 Teépnoe Teno. Kpucrammmueckne u amopdHbIe Tema. AHU30TPOMHS
33 cBOMcTB KpucTayioB. JKuakue kpuctayuibl. CoBpeMeHHbIE MaTepUaIbl
' 334 [InaBneHne W KpUCTAIM3alMs. YJenbHass TeIUloTa IUJIaBJICHUS.
Cyb6numanus
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
TexHu4eckne yCTpPOWCTBA: THUTPOMETP M IICHXPOMETP, KaJOpUMETD,
3.3.6 TEXHOJIOTUM TIOJyYEHHUS] COBPEMEHHBIX MaTepuajoB, B TOM 4HCIe
HAaHOMAaTEpHAaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
4.1 411 DneKTpusandst Tel. DJIeKTpUYeCKuil 3apsi. J[Ba BHaa DICKTPUYCCKUX

3apsI0B




4.2

4.1.2

HpOBOI[HI/IKI/I, JUDJICKTPHUKU U ITOJIYIIPOBOIHUKHU

4.1.3 3aK0H COXpaHEHUs AICKTPUIECKOTO 3apsiaa

4.1.4 B3aumopeiicTBue 3apsnoB. 3akon Kymona

415 Onektpuueckoe nosie. Hanpsx€HHocTh anekTpudeckoro nois. [punHimn
CyNepIOo3uLUH. JINHUK HANIPSYKEHHOCTH 3JIEKTPUYECKOTO OIS

416 PabGora cun oanekrpocrarmdyeckoro moas. Ilorenuman. PasHocTh
MOTEHIINAJIOB

417 [TpOBOAHMKU W AMAJICKTPUKH B TIOCTOSHHOM JJICKTPUYECKOM TOJIE.
Jusnexkrpudeckasi IpOHUIIAEMOCTb

418 DNEeKTPOEMKOCTb. Konpgencarop. DAeKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTUs 3apsHKEHHOT0 KOHGHCATopa
TexHuueckue YCTpOKCTBA: AIIEKTPOCKOTI, AJIEKTPOMETP,

419 ANEKTPOCTaTHUUECKAS 3aIlNTA, 3a3eMJICHUE AIEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN TPUHTED

4.1.10 [TpakTaeckue padboThl. I3MepeHue 3IeKTpOEMKOCTH KOHIEHCATOPa

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcanoBus CYHICCTBOBAaHUA IIOCTOSAHHOI'O QJICKTPHUYCCKOIO TOKa.

421 o
Hcrounuku Toka. Cuna Toka. IlocTossHHBIN TOK

4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka Lenu

4.2.3 DJIEKTPUUECKOE COIIPOTUBIIEHHUE. Y I€JIbHOE COIPOTUBIIEHUE BELIECTBA

424 [TocnenoBarenbHOE, napaiebHOe, CMEIIaHHOE COCTMHEHNE
IIPOBOJIHUKOB

4.2.5 PaboTa snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6 MOIHOCTh 3AEKTPUUYECKOTO TOKA
anekTpoaBrkymas cuna (nanee — 3J1C) u BHyTpeHHEE CONpPOTUBIICHHUE

4.2.7 UCTOYHUKA TOKa. 3akoH Oma ISl TMONHOM (3aMKHYTOM) AIIEKTPUYECKOM
uenu. Koporkoe 3ambikaHne

4128 DJEeKTpOHHAsT TPOBOAMMOCTH  TBEPIABIX  METAUIOB.  3aBHUCHMOCTH
COITPOTHUBIIEHUS] METAJJIOB OT Temreparypbl. CBepXIpOBOAUMOCTh

4.2.9 OnexTpudeckuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MyYKOB
[TonynpoBonuuku. CoOCTBeHHass W MpHUMECHass  MPOBOJUMOCTD

4.2.10 noynpoBogHukoB. CBoiicTBa p-n mepexoaa. [loaynmpoBOAHUKOBEIE
npubopsI

4211 DNEKTPUYECKUN TOK B AJIEKTPOIUTAX. DINEKTPOIUTHYECKAs JUCCOLMAITHS.
DIJIEKTPOIIN3

4212 ODJIeKTpUYECKUil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBIN
paspsaa. Pa3nuuHble THIBI cCaMOCTOSITENILHOTO paspsiia. Monnus. [Inasma
TexHUYECKHE YCTPOWCTBA: aMIIEPMETP, BOJIBTMETP, PEOCTAT, NCTOYHHKH

4213 TOKa, dJEKTpOHarpeBaTeNbHble MPUOOPBI,  AIEKTPOOCBETUTEIbHBIC
npuOOpPBI, TEPMOMETP COMPOTUBIIEHHUS, BAKYYMHBIH 10|, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOTYIIPOBOAHUKOBBIN U0/, TATbBAHUKA
[lpaktuyeckue  paboTel.  V3ydeHMe  CMEIIAHHOTO  COCIMHEHHS

4214 PE3UCTOPOB.

N3mepenne DJIC ncTOUHMKA TOKA U €r0 BHYTPEHHEIO COIPOTUBIICHMUS.
Hab6nronenue anexrponunsa




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOWM OBPA30OBATEJBHOM ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

1

CdopmMupoBaHHOCTh YMEHUH pacro3HaBaTh PU3nUecKue SBJICHHUS (MPOLIECCHI) U
OOBSICHATh X Ha OCHOBE U3YYCHHBIX 3aKOHOB

Brnanenue ocHoBomojararouuMu (PU3NYECKUMH TOHSITHSIMH W BEJIMYHMHAMHU,
XapaKkTepU3yIIIUMHU (hU3HUECKUEe TPOIECCHI

CdopMupoBaHHOCTh YMEHUN MPUMEHSATHh 3aKOHBI KJIACCHYECKOW MEXaHUKH,
MOJICKYJIApHON (U3UKH M TEPMOJUHAMUKH, DJICKTPOAUHAMUKH, KBAHTOBOMU
buzuky g aHanM3a M OOBACHEHUS SIBICHUW MHKPOMHpa, MakpoMupa u
Merammpa, pas3in4yarh yYCIOBHS  (TpaHUIBI, O0JIACTH) TPUMEHUMOCTHU
¢bu3nyecKUX 3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX
3aKOHOB M OTPaHUYEHHOCTh MCIOJIb30BaHUS YaCTHBIX 3aKOHOB; aHAJIU3UPOBATh
(¢u3MYecCKue TPOLECChl, WCIOIb3YsS OCHOBHBIC TIOJIOKEHHUS, 3aKOHBI U
3aKOHOMEPHOCTHU

ChopMupOBaHHOCTh YMEHHS pPa3IUYaTh YCIOBUS NPUMEHHMOCTH MOAeeH
(U3HYECKUX TEJ U MPOLIECCOB (SBJICHU)

ChopMHpPOBAaHHOCT, YMEHHUSI pelIaTh pacdyETHBIC 3a7a4d C SIBHO 33JlaHHOM U
HESBHO 3aJaHHON (U3NYECKOM MOJENbI0: Ha OCHOBAaHWU aHAIM3a YCIIOBUS
BBIOMPATh (M3UYECKUE MOJEIIN, OTBEUAIOININE TPEOOBAHUSM 3a7]a4H, IPUMEHSTh
(dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3UYECKUX TEOPUH IMpHU
WCITOJIb30BAHUN MAaTEeMAaTHUYECKUX METOJIOB PEIIEHHU 3a/1a4, TPOBOIUThH PACUEThI
Ha OCHOBAaHMM HMEIOIIMXCS JIaHHBIX, AaHAJIU3UPOBATh pPE3yJbTaThl U
KOPPEKTUPOBATh METOJIBI PEHIECHHUS C YUETOM MOJIYYCHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHbIE 3a/auyd, TpeOyollMe NMPUMEHEHHUS 3HaHUM U3 pa3HbIX
pa3zenoB LIKOJBHOTO Kypca (U3UKH, a TaKKe MHTErpally 3HAHUNA U3 APYTHX
IIPEAMETOB €CTECTBEHHOHAYYHOI'O IIMKJA: BBICTPAMBATH JIOTUYECKYIO LIETIOUYKY
paccyXKIeHU ¢ ONOpOoi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NUECKUE
SIBJIICHUS

BrnaneHnne OCHOBHBIMH METOJaMU HAyYHOTO ITO3HAHHS, WCIOIB3YEeMBIMH B
¢u3uKe: TPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIHYHUH,
BBIOMpAasi ONTUMAIBHBIA COCO0 M3MEPEHHUs M HCIONB3YSl M3BECTHBIE METOJIBI
OLIEHKU TOTPEIIHOCTEH M3MEepeHUi, MPOBOAUTH HMCCIEJOBAHUE 3aBHCUMOCTEH
(GU3NYECKUX BEIMYMH C WCIOIB30BAHUEM NPSIMBIX H3MEpPEHHd, OOBICHITH
MOJIy4dEeHHBIE Pe3yJbTaThl, UCTIONb3Ys (PU3NUECKUE TEOPUHU, 3aKOHBI U MOHATHS,
U JIeNaTh BBIBOJBI; COONIONATh MpaBHia 0E30IMacHOro TpyHa MPH TPOBEACHUH
UCCIIEIOBaHM B paMKax  y4eOHOro  JIKCHEpUMEHTa U y4eOHo-
UCCIIEIOBATEIbCKOM  JICATENIFHOCTH ~ C  HWCIOJIB30BAaHUEM  IU(POBBIX
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 000PYAOBAHUS

ChopMupOBaHHOCT YMEHMH aHAJIM3UPOBAaTh M OLEHUBATh IOCIEICTBHS
ObITOBOM W TPOM3BOJACTBEHHOW JESATEIBHOCTH YEJOBEKA, CBSI3aHHOW C
(Gu3nyeckuMu IpoleccaMd, C TO3MLIMH  JKOJIOTMYECKOH 0e30IacHOCTH;




MPEJCTAaBICHUH O PalMOHAIIBHOM MPUPOAOINOIb30BAHUHU, a TAKXE Pa3zyMHOM
KCIIOJIb30BaHUM JIOCTHKEHUN HAYKU M TEXHOJIOTMH IS JAJbHEUILETrO pa3BUTHUS
YeJI0BEYECKOro o0mnecTna

10

OBnageHue pazIMYHBIMM CIoco0aMu paboThl ¢ WHPOpMaNKer (HU3UIECKOTO
COJICpKaHUs C UCTIOIB30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHIA;
pa3sBUTHE YMEHUH KPUTUYECKOTO aHaliM3a M OLEHKU JIOCTOBEPHOCTH
noJy4aeMoi nHpopMaIyu

CdopmMupoBaHHOCTH YMECHHM MPUMCHSITh OCHOBOTIOJIAraA0IINE
ACTPOHOMHYECKHE TIOHSTHS, TEOPUU W 3aKOHBI U aHAIM3a M OOBSICHEHHS
(bU3HYECKUX TPOIECCOB, MPOUCXOAIIINX Ha 3BE3MAaX, B 3BE3HBIX CHCTEMax, B
MEXTAJITAKTHYECKOW Cpelie; JBWKCHHS HEOECHBIX TeN, JBOJIOIMH 3BE3N U
Bcenennon




NNEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBbIX HA EI'D I10 ®PU3UKE

Kon

pasnesa/TeMbl

Kon hiaemenra

IIpoBepsieMblii 31eMeHT COAePKAHMS

1

MEXAHUKA

11

KMHEMATHUKA

111

MexaHanu4deckoe JABUXKCHUC. OTHOCHTEILHOCTh MEXaHUYECKOTO JBWKCHUA. Cucrema orcuéra

112

MaTepI/Iaana;I TOYKaA.
ol | TpacETopHE

Eé€ pamryc-BekTop:

7lz)=(xlz) pz)=(r)),

TpaeKTopIIA,

HepeMelIeHIe:
AF =7 (t,))—1(t) =1, -1, =
= (Ax, Ay, Az),

IIyTE.
CroxeHIle [lepeMeleHHit:

Ay =4, +4

1.1.3

CkopocTh MaTEPUAIBHON TOUKH:




b=—0 : :
At |0
Ax , . .
v o=— =1X,. aHAJTOTHYHO v, =YV, U.=Z/.
At :

CroeHIe CKopocTeil: o, =0, + 0, .
Brruncnenue NEepeMCUICHHUA U ITYTU MaTepHaHBHOﬁ TOYKH IIPpU HpﬂMOHHHCﬁHOM JABHKCHHHN BIOJIb

OCH X 110 rpaduKy 3aBUCUMOCTH Vx(t)

- . _AD .
YCKDI}EHIIE MaTePHAIBEHOII TOYKIL a = ﬂ_L =u
r t—0

114 A o _
a, =I =(v,),". agamormd=Ho a, = (v, ]rg a.=(v.).
At=0
PaBHOMepHOC HpHMOHHHeﬁHOC JABHUKXCHUCEC:
115 X(t) = X0 + Voxt

vx(t) — vox = const

1.1.6

PaBHOYCKOpEHHOE NPSMOIMHENHOE IBUKECHUE:




a.t
x(t)=x,+u,t+ —-

v (t)=vu, +at

a, = const

L'}'f:f - L’I.lz.'r = 2{.’__{ [""’-1 _""’-1]

U L U-\
HPII IBIDKEHINI B OTHOM HAIIPABICHHI IIVIE & = %-!‘

&

CBobOoaHOE najieHne. Y CKOpEHHE CBOOOTHOTO TTaJACHHUS.

Vi

Yo o

0 Xo (

JIBuxkeHue Tena, OpoIIEHHOTr0 MO/ YTIIOM 0 K TOPU30HTY:

-
i

gr

[.ﬁ.‘{f} =x; +U,f=x;, +tU,cosa-f
# ,
1,1'{?} =¥y Uyt +gJT =V, tU,sina- I—T

117

v (f)=uv, =uv,cosu

v(t)=v,, +g,t=v,sino— gt

g.=0
g =—g=const

1.18 KpuBonunelinoe nemxenue. J[BuxeHne MaTepruaibHON TOUKHU MO OKPY>KHOCTH.




YrioBas v JIMHEWHAsE CKOPOCTh TOYKHU:
v = wR

ITpu paBHOMEPHOM JBUKEHUH TOUKH 10 OKPYKHOCTH

2m
w=—— =21V
T
LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:
2
aue =—— = W?R
R

ITonnoe YCKOPECHUC MaTepHaHLHOﬁ TOYKH

1.1.9 TBépnoe Teno. IlocrynarensHoe U BpalaTeabHOE IBUKEHUE TBEPAOTO TeIa
1.2 JMHAMUKA
121 WNuepuuanbublie cucteMsl orcyéra. [lepBoiit 3akoH HeroTona. Ilpunnun otHOocHTenbHOCTH [ anuies
Macca Tena. IInoTHOCTS BelecTBa:
m
122 —
p =
4
Cuna. [IpyHIMI Cynepno3UIK CUIL:
1.2.3 —
FpaBHo;[eﬁCTB - Fl + F2+- -
Bropoii 3akon Herotona: aiig MmarepuansHoil Touku B MCO
F1=ma1
124

N > -

Ap = FAtnpn F = const




1.25

—e o
Fi" F21

>

(v} -
Tpetwnii 3akon HeloTOHA 1711 MaTepuaibHBIX Touek: F12 = — F21




3aKkoH BCEMHUPHOI'O TATOTCHUA: CUJIBI IPUTSXKCHUA MEXK Y TOYCUHBIMU MaCCaMU paBHbBI

mimz
F=G——
R2
126 Cuna tsoxectu. LleHTp TsDKecTH Tena. 3aBUCHMOCTB CHJIBI TSDKECTH OT BBICOTHI h Han
MOBEPXHOCTHIO MJIaHETHI pagunycom RO:
GMm
mg=—
(Ro + h)?
Cuia ynpyroctu. 3akoH ['yka:
1.2.7 Fx = —kx
Cuna tpenust. Cyxoe TpeHue.
Cuita TpeHUsl CKOJIbKEHUS:
Fwp = uN
1.2.8 Cuita TpeHust IOKOS:
Frp < uN
Koaddumuent tpenus
JlaBneHue:
E.
1.29 p =
S
13 CTATHUKA
.
F
131

MOMEHT CUJIbl OTHOCUTEIBHO OCH BpalICHUA:

M| = FI, rae | — rutedo cuibl, F - OTHOCHTENBHO OCH, IPOXOAIeH depe3 Touky O




MEPIEeHIUKYISAPHO PUCYHKY




enTp macc tena. LieHTp macc cuctemMbl MaTEPUAIbHBIX TOYEK:

- -

N miri + marz+...
rI_[.M. =
m +m +...

13.2 1 2

B o1HOpOIHOM 1T0JIE TSXKECTH i

(g = const)
LIEHTP MACC TeJIa COBNAJAET C €ro LIEHTPOM TSHKECTH
Ycnosus paBHoBecus TBEpAoro tena B MCO:
[M,+M, +...=0

1.3.3 \[F]+Fl+...=ﬂ
1.34 3akoHn [lackains

JlaBnenue B xuakoctH, nokosiieics B MCO:
1.35 p = po + pgh

3akoH Apxumena:

F Apx = —Payirecn, 1 €CTIU TEJIO U )KUAKOCTB NTOKosiTcst B ICO, TO

1.3.6 F Apx =pg VBLITeCH

YcnoBue miiaBaHus Tea

14 3AKOHbI COXPAHEHH S B MEXAHUKE

HMirynbsc MaTepruaabHON TOYKU:

141

p=mv




1.4.2

I/IMHYJ'IBC CHUCTCMBI TCII:

p=p1tp2+--




3aKOH U3MEHCHUS U COXPAaHCHUS UMITYJIbCA:

B UICO

- -
>

Ap = A(pl + p2+.. ) = FignemwlAt + F2pnenmlAt+. ..;

1.4.3 B CO , ecaun A A
Ap = A(p1 + p2+...) = 0, ectt Figueuwn + F2gnenm+... = 0
PeaKkTUBHOE JBHIKCHHE
F
1.4.4 Ar X
PaGoTa cUiIbI Ha MaJIOM MEPEMEIEHHN:
A4 =|¢f'| |A7|-cos au=F, - Ax
(;
D
145 MoOnIHOCTh CUJIBL:
o ecny 3a BpeMs At paGoTa CHJIbI U3MEHSETCS Ha , TO MOIIHOCT CHJIBI
AA
P=— =F-v-cosua
Aty
KuHeTnueckas SHEpIrus MaTepUAIbHOM TOUKH:
mu?
Exm = 2
1.4.6

3aKOH NU3MEHEHHUs KNHETUYECKOW IHEpruH cucTeMbl MaTepuanbHbiXx Touek: B UCO AEkun = Al +

A2 + ..




[ToreHmanpHas SHEPrus:
JJId IOTCHUOUAJIBHBIX CUJT
A12 =F 1lmoTteHn E 2notenn . — AE MOTEHII

HOTCHHI/IaJ'IBHaﬂ SHEPIusa MaTCpHaJII)HOfI TOYKH B OTHOPOJHOM I10JI€ TSAXKCECTH:

1.4.7 EHOTeHu = mgh
[ToreHuuanbHas SHEPTUs YIpyro aeopMupoBaHHOTO Temna:
kx?
EHOTeHu = 7
3aKOH U3MEHEHMS U COXPAHEHUSI MEXaHUYECKON PHEPTUU:
Enex = Exum + Emrex—m~
14.8 B IICO AEex = Agcex HEMOTEHLL CHEs
B IICO AE,x =0, eCIH Agcex zenoresn. cwx = 0
15 MEXAHUYECKUE KOJIEFAHUA U BOJIHBI
['apmonnueckue  koneOaHUS ~ MaTepualbHOW  TOYKM. AMIUMTYyHa W (a3a  KoJeOaHHiA.
Kunematuueckoe onucanue:
x(f) = Asin( @t +o, ).
v () =x/.
a(f)=(v ), =—'xf)=a +ax=0,
TJI€ X - CMEIIIEHHUE U3 PaBHOBECHS.
151 JlmHaMIYecKoe OIHUCaHHUE:

max = —kx, rne k = mw?

OTO 3HAYMUT, UYTO
Fx= —kx.




DHepreTuyecKoe oNnucaHue (3aKOH COXPaHEHUsI MEXaHUUECKOM SHEPIUH):

riﬁ+£_11m§m_ﬁc& _

2 2 2 2

CBsi3p aMIUTUTYbI KOJIEOAHUIH CMEIICHUS MAaTEpUANbHOM TOYKM C aMIUTUTYyAaMHu KojieOaHuil eé
CKOPOCTHU M YCKOPEHHUS:

Upe =04, @ =04

[Tepuon u yactora KoJaeOaHUI:
2n 1

)] v
[Tepuon Manbix CBOOOJHBIX KOJICOAHMIT MATEMAaTHUYECKOTO MAasTHUKA:

T=21JI
E

152
[Tepron cBOOOAHBIX KOJEOAHMI PYKUHHOTO MasiTHUKA:
m
T'=2nm,|—
Ik
153 Breinyxaennsle konebanus. Pezonanc. PezonancHas kpusast
[Tonepeunsle 1 TpPOAOIbHBIE BOJHBL. CKOPOCTh PACIPOCTPAHEHHUS U ITTMHA BOJIHBI:
v
15.4 A =T =—
v
Wutepdepentiys u nudpakiuys BOJIH
155 3ByK. CKOpOCTB 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJJMHAMUKA
2.1 MOJIEKYJISIPHASI ®U3UKA




Mopenu cTpoeHHUs Ta30B, KUIKOCTEN U TBEPABIX Tell. [TycTh TepMoguHaMuyeckas cucrema (Teso)
cocTouT U3 N OIMHAKOBBIX MOJIEKYJ. Torma KoJIM4ecTBO BELECTBA

N m
V= = __
2.1.1 Na pu
rne Na —uuciao ABorajpo, M — Macca CUCTEMBI (Tena), {4 — MOJIIpHasi Macca BEllecTBa
212 TennoBoe ABMKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3aumopeiicTBue yacTuil BeliecTna
214 Huddysus. bBpoyHoBckoe nBUkKeHHE
2.15 Monens uaeansnoro raza B MKT
CBsi3p MEXIy AaBICHHEM M CpelHEHd KUHETHUYECKOH SHeprued MOCTYIMAaTeIbHOIO TEIIOBOTO
JBUKEHHS MOJIEKYJ MlealbHOro ra3a (ocHoBHoe ypaBHeHue MKT):
p L mon? znifm"“ﬂ‘ 20z
= - o, = — - = — - mocT
3 301 2 3
2.1.6 r71e Mo — Macca OJTHOM MOJIEKYJIBI,
N
n=—
%4
N - KOHIIEHTpaLUsl MOJIEKYJI
2.1.7 AbcomoTtHas Temnepatypa: T =t +273K
CBs3p TemmepaTypbl Ta3a €O CpelHEH KHHETHYECKON BSHeprued MOCTYIaTelIbHOro TEIIOBOTO
JIBYDKEHUS €70 MOJIEKYJT:
218 — (m@') 3
Epor =| —— | == kT
L 2 2
2.19 VYpasaenue p = nkT
2.1.10 Mopenb uaeanbHOTO ra3a B TEpMOIUHAMUKE:




( Vpaprerse Merreeesa — Kareipora

| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH

VpaBHeHHne MeHeneeBa — KianeiipoHa (IpHMeEHHMBIE (OPMEI
3AIIICI):

oV =""RT =vRT =NkT, p=PXL
v v

BripaxeHile I8 BHYTpeHHell SHepI OHOATOMHOTO HJIeaTbHOTO
ra3a ([IpIIMeHIMEIe (JOPMEI 3aIIICH):

U=2vRT =2 NkT =2 RT =ve T =2 pv
2 2 2 2

3aKkoH HaJ'II)TOHa JJI1 JaBJICHHUA CMECHU Pa3pCKCHHBIX I'a30B:

2111
p =p1+p2+..
W3ompornieccel B pa3pekeHHOM Tra3e C TMOCTOSHHBIM 4uciaoM MoJjiekydl N (¢ TOCTOSHHBIM
KOJIMYECTBOM BEI[ECTBA V):
usotepma (T = const): pV = const ,
uzoxopa (V = const):
2 = const,
2112 r

u3obapa (p = const):

I<

= const.

~




I'paduaeckoe npeacrapiaeHue u3omporeccoB Ha PV-, PT- u VT- nnarpammax.




OO0beMHEHHBINA ra30BEIi 3aKO0H:

— = const

ﬂ

JJIA TIOCTOSIHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[CHHBIG N HCHACBIIICHHBIC IIaphbI. KadecTBeHHass 3aBUCHMOCTh ILIOTHOCTH U JaBJICHHUA

2.1.13 HACBILIEHHOTO Mapa OT TeMIIePaTypbl, UX HE3aBUCUMOCTh OT 00bEMA HACBILIEHHOTO Mapa
Brnaxxnocts BO3ayxa.
OTtHocuTeIbHAS BIaYKHOCTD:
2114 pnapa(T) pnapa(T)
pHacmLunapa(T) pHacmmnapa(T)
2.1.15 M3MeHeHue arperaTHbIX COCTOSIHUI BEIIeCTBA: CIIAPEHHUE U KOHJICH AU, KUTIEHUE KUIKOCTH
2.1.16 H3MmeHeHune arperaTHbIX COCTOSIHUN BEIIeCTBA: MJIaBJICHUE U KPUCTAJUIN3ALUS
2.1.17 [IpeoOpa3zoBanue FSHEPTHH B a30BBIX MEPEX0aax
2.2 TEPMOJAMHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
222 BHyTpeHHss pHEprus
293 Teronepenaua Kak Crnocod W3MEHEHUs BHYTPEHHEH »SHepruM 0e3 COBepIICHUS pPaboThI.
KoHBeKI#sI, TeTIonpoBOIHOCTD, H3ITyYSHHE
KonngecTBo TeMIOTHI.
224 V nenpHas TenJI0EMKOCTh BEIIECTBA C:
Q = cmAT
VY nenbHas TemioTa napooopazopanms L: Q = Lm.
225 VY enpHas TemnoTa miasiaeHus A Q = Am.
VY aenbHas TemoTa cropanus Torauaa g: Q = gm
DOnemeHTapHas paboTa B TEPMOINHAMUKE:
226 A =pAV
Breruncnenne pabotsl o rpaduky npoiecca Ha PV-nuarpamme
2.2.7 ITepBblii 3aKOH TEPMOJMHAMUKH:




Q12=AU12+ A12= (U2 —U1) + A1z

Annabara:
Q12=0= A12=(U1—U2) =AUz

2.2.8 Bropoii 3akoH TepMmonuHamMukn. HeoOpaTumMble mporiecchl
[Tpuniune! geictus Ternoeix Mamnd. KIT:
229 = P _ Gy 1Qa| _ | 10
MakcumanbHoe 3Hauenue KITJI. [ukn Kapho:
2.2.10 Ty — T, T
MAX N = Mgy = = e
T g Tarp
YpaBHeHHE TEIIOBOro OaiaHca:
2.2.11 Q1+ Q2+ Q3+...=0
3 OJIEKTPOJJUHAMUKA
3.1 OJIEKTPUYECKOE TIOJIE
311 DnekTpu3anus Tel U e€ MposBIEHUs. DIeKTpUUeckuil 3apsia. JlBa Buia 3apsiia. DleMeHTapHbIN
" ANEKTPUUECKUH 3apsi/l. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsaoB. Touyeunsle 3apsaasl. 3akoH Kynona:
B OJIHOPOJTHOM BEIIECTBE C IUDIEKTPUUECKON TPOHUIIAEMOCTBIO €
3.12 | . | |
poplallel 1 el
&I 4mes, 1
3.1.3 OnekTpuueckoe noiie. Ero feiicTBue Ha 3IEKTPUUYECKUE 3apsi/Ibl
3.14 Hanpspk€HHOCTD JIEKTPUYECKOTO TOJIS:




E =
qnp06HLH71
[Tone Toueunoro 3apsana:
q
Er = k
72
OOHOPOJHOC IIOJIC:
E = const.

KapTunb! TuHUI HANPsH>KEHHOCTH 3THX TMOJICH

HOTCHI_II/IaJ'IBHOCTb QJICKTPOCTATHUYCCKOI'O ITOJIA.
Pa3znocth MOTCHIHUAJIOB U HAIIPAKCHUC!

Az = q(¢1 — ¢2) = —qA¢p = qU.

IloTenunanbHas OHEPIU: 3apsa/ia B SJICKTPOCTATUYICCKOM II0JIC:

W = qd,
A=—-AW
315 [ToTeHIMam 3JEKTPOCTATHUSCKOTO TTOJIS:
w
q
CBs3b HaANPSHKEHHOCTH TIOJS M PA3HOCTH TOTEHITUAIOB JIJISI OJHOPOJHOTO 3JIEKTPOCTATHUECKOTO
noist: U=Ed
[TpuHIUI CyNIeprO3ULINK AIEKTPUIECKUX TTOJIEH:
3.16

E=E1+Ex+...,¢ = 1+ pa2+..




ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBecUS 3apsii0B: BHYTPU POBOAHUKA

3.1.7 E+=0
BHYTPU U Ha IIOBEPXHOCTH IIPOBOJHUKA (p = CONSt
3.1.8 JIA3IIEKTPUKH B 3JIEKTPOCTATHUECKOM TTOJIE. [UdIeKTpruyeckasi HpOHUI[AEMOCTD BEIIECTBA €
Konaencarop. D1eKTpo€MKOCTh KOHJEHCATOPA:
q
C =—
U
3.19 DJIIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa:
egoS
C = = &Co
d
[TapannensHOE COETMHEHUE KOHIEHCATOPOB:
q = ql + q2+-..,U1 = UZ :...,Cnapanﬂ - C]_ + CZ+...
[TocnenoBarenbHOE COETUHEHUE KOHJIEHCATOPOB:
3.1.10
1 1 1
U=Ui1+Uz..,q1 =q2 =T =C_+C +...
ocCI 1 2
DHeprus 3apsHKEHHOTO KOHICHCaTOopa:
qU CU? @2
3.1.11 W.o— ——— = —
‘T 272 T2
3.2 3AKOHBI ITOCTOSHHOI'O TOKA
Cua Toka:
_Aq
3.2.1 ATy 0

IToctossaHEbI TOK: | = const
Jlns mocTostHHOTO TOKa ( = It




3.2.2 YcaoBus CyIIECTBOBAHUS AJIEKTPUIECKOTO TOKA.




Hanpsoxkenne U u OJIC E

3axon OMa /17151 yyacTKa Lelu:

U
3.2.3 ] =_
R
DJEeKTpUYECKOe COPOTUBICHUE. 3aBUCUMOCTh COIIPOTHBIICHHSI OTHOPOIHOTO IPOBOTHUKA OT €T
JUTMHBI U CEYCHUs. Y ISIbHOE COMPOTHBIICHUE BEIIECTBA.
3.24 l
R = p—
S
Ucrounuku Toka. 31C ncrounuka Toka:
ACTOpOHHI/IXCI/IJ'I
o
3.2.5 q
BHyTpeHHEe CONPOTHUBICHHE HCTOUHUKA TOKA
3axon OMa i1 TOJTHOM (3aMKHYTOH) anekTpuyeckoil uenu: E = IR + Ir, otkyna
E
I =—
Rr
3.2.6




HapaJ'IJ'IeJ'IBHoe COCIMHCHUEC ITPOBOIHUKOB:
I=lhh+hb+..,U=U=..,

1 1 1
=—+—+..
Rnapann Rl RZ

3.2.7
HOCHGILOBaTeHLHOG COCIMHCHUC HpOBOI[HI/IKOB:
U=Ui+Ux+..,. li=l=..

Rnocn = R1 + R2+..




3.2.8

Pabota snexrpuyeckoro Toka: A = [Ut.
3akon Jlxxoynsa — Jlenna:
Q = I’Rt

Ha pesucrope
UZ
R:Q=A=IRt =1Ut =—t
R

3.2.9

MonIHOCTh SJICKTPHUYCCKOI'O TOKA:

=— =IU
Az Ar—sll
TeruoBast MOLIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:

P=PrR=2 U
R

MoOIIHOCTh UCTOYHHKA TOKA:

Mcrum
PE:—' :EI

At Ars0

3.2.10

CBOOO/IHbIE HOCUTENIM 3JIEKTPUUECKUX 3apsiioB B NPOBOJHMKAX. MeXaHHU3Mbl MPOBOAMMOCTH
TBEPABIX METAJUIOB, pPAcTBOPOB M  PACIUIAaBOB  JJIEKTPOJIMTOB, Tra3oB. IlosynmpoBogHUKH.
ITonmynpoBOXHUKOBBIN 11O

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexanndeckoe B3aMMOJEHCTBHE MAarHUTOB. MaruutHoe mosie. BeKTOp MarHUTHOW HMHIYKLIHH.
[IpuHIMIT Cyneprio3uIIMM MATHATHBIX MOJIEH:

- - -

B =B1+ B2+...

JInaun HHAYKIOUHW MAroHuTHOT'O ITOJIA. KapTI/IHa JIMHUMN HHAYKIIUU MAarauTHOI'O IOJIA ITOJIOCOBOI'O U
HOI[KOBOO6p3.3HOFO ITOCTOAHHBIX MaroHuTOB




3.3.2 OnbiT Dpcrena. MarHuTHOE 1MOJIE€ TPOBOJHUKA C TOKOM. KapTWHa JTUHWNA MHAYKIIMH MarHUTHOTO




MOJIAA JJIMHHOTO IPAMOr0 NPOBOJHHWKA U 3aMKHYTOT'O KOJIBIICBOI'O ITPOBOAHUKA, KAaTYIIKHU C TOKOM

Cuna Amrnepa, e€ HarpaBJIeHUE U BEJIMYMHA!

>

3.3.3 .
Fa = IBlsina, rae o — yroja M1y HalmpaBjIeHUEM IIPOBOJHUKA U BEKTOPOM B.
Cuna JlopeHua, e€ HanpaBJIeHUE U BEIUYMHA:
Fnop =1 q | vBsina
3.34 » ?
IZie 0. — YroJl MEXy BEKTOpaMu vV U B.
JIBuKeHue 3apsKEHHON YaCTHUIIbl B OJJHOPOIHOM MarHUTHOM I10JI€
3.4 OJIEKTPOMATHUTHA A UHAYKIMA
IToTOK BEKTOpa MATHUTHON MHAYKIIMH:
® = BnS = BScosa
34.1
AW
3.4.2 SBnenue anekrpomariuTHOW MHAYKUMU. DC UHIYKIUN
3aKoH aneKTpoMarHuTHOU nHAyKuuu dapanes:
AD
3.4.3 E=——«| =-0

N_u—:l}




3.4.4

>

O/1C MHAYKIUK B IPSIMOM MPOBOJIHUKE JTHHOM |, IBHXKYIIIEMCS CO CKOPOCTBIO U




(w10

B OJJTHOPOJHOM MAarHMTHOM II0JIC B:

>

| Ei |[= Blvcosa , tne o — yroia Mexxay BeKTopoM B u HOpMallblo 71 K MIIOCKOCTH, B KOTOPOH JiexKar

BekTophl luv;ecmm [ L B,u v

TO
| Ei |= Blv
345 [IpaBuno Jlenna
NHIyKTUBHOCTD:
LZE),I/IJII/I(D:LL
I
3.4.6 Camounnykuus. 9JIC caMOMHIYKIINH:

AT
E, =—L—L =L,
Aty o

3Hepr W MArHUTHOT'O ITOJIA KaTYIIKH C TOKOM:

LI
34.7 W=

JIEKTPOMATHUTHBIE KOJIEBAHUS U BOJIHbI
35.1

KoneGarenbupiii  koHTYp. CBOOOJHBIE  DIEKTPOMArHUTHBIE  KONIEOAaHWS B HJCATHHOM
K0J1e0aTeIbHOM KOHTYpE:




[@(1) =Guessin( o+ @)

\[I[ t|=q,=wqg__cos|af+q,)=I__ cos|wt+q,)
®opmyita TomcoHa:
T = 27T\/LC, OTKyZ1a
2m 1
W=V =—
T VJLC

CBs3p aMIUTUTYIBI 3apsjia KOHJCHCATOpa C AaMIUIMTYAOH CHJIBI TOKa TPH CBOOOIHBIX
AJIEKTPOMArHUTHBIX KOJICOAHUSX B UJICATILHOM KOJIEOATEIbHOM KOHTYpE:

_ T max
gma:r. -
3.5.2 3aKOH COXpaHEHUS SHEPTHH B UICATBHOM KOJIeOaTeIbHOM KOHTYpE
3.5.3 BoiHyXk1eHHbIE 2J1eKTpOMarHuTHbIE Kojiebanus. Pezonanc
[Tepemennslii Tok. [Ipon3BoacTBo, nepegada U NOTpeOIEHUE FNEKTPUUECKON SHEPIHU
-2 2 2 2
5.4 cU LI CU LI
35 + = e = MEE — const.
2 2 2 2
CBoiiCcTBa DIIEKTPOMArHUTHBIX BOJIH. B3anMHast OpHeHTaIHs] BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJTHE
B BaKyyMe:
3.55 T
E1lBlc
3.5.6 [Ikana 3neKTpoMarHUTHHIX BOJH. [IprMeHeHHe 31IeKTpPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITHUKA
3.6.1 [IpssMonnHEHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Toueunslid ncTouHuK. JIyd cBera
3aKOHBI OTPa)KEHHSI CBETA.
3.6.2 a=pf




ol B

b TGS
3.6.3 [TocTpoeHue n300pakeHHid B TIIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHHS CBETA.
IIpenominenue ceera:
nisina = n2sing.
AOCOJIOTHBIN TIOKa3aTeNb PEIIOMIICHUS:
c
n =
a0c v
OTHOCHUTEIBHBIH MTOKa3aTe b MPEIOMJICHUS:
nz vi
Nors =—— =—
n v
1 2
3.64

D

Xox J1y4el B mpu3Me.

L

\"1 = \'2 - .”1}.1 = .”2}.2

CoOOTHOIIIEHHE YacTOT U COOTHOUIEHUE JJIMH BOJH MPU NEPEX0Je MOHOXPOMATUYECKOrO CBETa
yepes rpaHully pasjiena JByX ONTUYECKUX CPe:




3.6.5

ny<n n,

n

Op

[TonHoOE BHYTpEHHEE OTPAKCHUE.
IIpenenbHbli yros MOJIHOrO BHYTPEHHETO OTPasKECHUS:




1 n2

Sinapy =——— =—
n n

OTH 1

Cobwupatomue 1 paccenBaronue TUH3bI. ToHKas MnH3a. POKYCHOE PacCTOSHUE M ONTUYECKAs CHjia
TOHKOMU JIMH3BI:

3.6.6 1
D=_
F
®opmyJsia TOHKOU JINH3BI:
1 1 1
- —=-
d f F
YBenuueHue, 1aBaeMoe JIAH30M:
h |fI
[ = =___
H d
3.6.7 d T
|
H . F

F\ h

ey




3.6.8

B ciyuae pacceuBaroiiei JIMH3BI:

1
D<0=F=—>0,
D
h 1f1
T =__ <1

=




Xopn Jyda, HPOLICAUIETO JIMH3Y I[OJ IIPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM OINTHUYECKOM OCH.
[TocTpoeHue n300pakeHU TOUKK U OTpe3Ka MPsIMON B COOMpPAIOIUX U PACCEHBAIOIIMX JIMH3aX U
UX CHUCTEMax

3.6.9

doTtoanmapar Kak onTu4YecKuii mpubdop. ['1a3 kak ontuveckas cucrema

3.6.

Wntepdepenuus cBera. KorepeHTHble UCTOYHUKU. YCIOBUS HaOMIONEHUS MaKCUMYMOB U
MUHHMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB:

LE
MAKCIIMYMBI — A=2m <. m= 0,12 +

Y

Lkd

v
MITHIIMYMET — .-J.={2m+l_]:, m=0,+1,+2 +3 .

e

3.6.11

Hudpakuus ceera. Judppakunonnas pemérka. Y caoBrue HAOIIOISHHS TJIABHBIX MAKCUMYMOB TIPH
HOPMaJILHOM T1aJJeHHH MOHOXPOMAaTHYECKOTO CBETA C JUIMHOW BOJHBI A Ha PemETKy ¢ nepuoaom d:

dsingm =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITY CKYJISIPHO-BOJIHOBOU 1Y AJIM3M

411

['nnore3za M. Ilnanka o kBanTax. ®opmyna [Inanka: E = hv

412

®otoHbl. DHeprus ¢poToHa:
hc
E=hv=—=pc
A
HNmnynbsce GoTtoHa:
E hv h
p —_— e —_— =

c c A

413

®otorddext. OnbiTel A.I'. Cronerosa. 3akoHsl poTordderra

414

YpaBHenue DiinmreitHa a1 potorddexra:




E ¢orona = ABbIXOLla +E KUHMAax’

rac
hc
E(bOTOHa = hv = 1’
hc
ABLIXOL[a = thp :/1_
Kp
2
MV~ max
E umax = 2 = el

JlaBlieHHE cBETA.

415 JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOIIYIO IMOBEPXHOCTh M HA MOJHOCTHIO MOTJIOLIAIOLIYIO
MMOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1 [TnaneTapHas Moaenb aroma
[Toctynatel Bopa. M3nydenne u moriomieHre (pOTOHOB MPH MEPEX0Jie aToMa C OJHOTO YPOBHSI
SHEPTUH Ha JPYIrOM:
422 he
ijﬂ‘]” = y = |'ER _EJH
Ymmn
JInHelyaTelie CIIEKTPBI.
CnexkTp ypoBHEH 3HEprUu aTOMa BOJAOPOJA:
4.2.3
—13563B
E =——— n=123 _
ne
4.3 OU3UKA ATOMHOI'O AIPA
43.1 Hyxnonnas monens siapa ['eiizen6epra — Banenko. 3apsy siapa. MaccoBoe uucio siapa. M3otomnsr
PangnoakTHBHOCTE.
4.3.2 A

Annda-pacnan;




Ay Ady 4
ZX—> 7Y+ ,He

bera-pacnan.

DNEeKTPOHHBIN B-pacma;

A A 0 ~
X7 Y + je+v,

[TozutponHsIii B-pacnan;
A A 0= , .,
sX—r75Y + J€ TV,

[Mamma-uznydyenue

3aKOH paluOaKTUBHOTO pacaia:

=t
N(t) = Nox*2T
4.3.3
[TycTs M — Macca pagroakTUBHOIO BemecTna. Toraa
=t
m(t) =mo*2T
434 Snepusle peakuuu. JleleHUe U CUHTE3 1P







