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HNannast pabouasi mporpamma ydeOHoro mpenmera «®@usuka» mis 10 kmacca paspaboraHa B
COOTBETCTBHH C:
1.denepanbHbIM rOCyIapCTBEHHBIM 00Pa30BaTENbHBIM CTaHIAPTOM CPEIHEr0  OO0IIEro oOpa3oBaHHA
/MunHucTepcTBO 00pasoBanus W Hayku Poccuiickoit ®enepanuu. — M.: IlpocBemenue — 2011. -
(CtanzmapTsl BTOPOro MOKOJIEHHUS);
2.DenepanpHON pabodeit mporpaMMmoi cpemHero oomero oopazoanus. ®usuka (mrst 10-11 kimaccos
o0pa3oBaTenbHBIX Opranu3anuii) — Mocksa, 2023;
2. OcHOBHOH 0Opa3oBaTelIbHONW TporpamMmon cpemnero odmero obOpaszoBanus MBOY «PomnukoBckas
mKona-rumMHasms» Cumdepomnonsckoro paiiona Pecryonuku Kpbim;
3. YueOnukoM «Pusuka 10» Mskumes I'.41., byxosueB b.b.-M: «IIpocsemenne», 2023;
5. [MonoxxeHnneMm 0 TMoOpsAKE Pa3paOOTKH M YTBEPXKIEHUS pabOodMX MpOTpamm, MPOTrpaMM SIEKTUBHBIX
KypPCOB, ITPOrpaMM BHEYPOUYHOM JEATEILHOCTH M JOMOJHUTEIBHOr0 oopasosanus (PI'OC 2021).
Cpoxk peanu3zanuu nporpammsl — 2023-2024 yueOHbIii TO1I.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma no ¢u3uke 6a30BOT0 ypOBHS Ha YPOBHE CpeiHETo 0011ero oopa3zoBanus paspadboTaHa
Ha OCHOBE IOJIOXKEHUH U TpeOOBaHU K pe3ysIbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTenbHOI porpaMmsl,
npencrasiaeHHbix B PI'OC COO, a takxke ¢ yu€rom QenepanbHOil pabodeld mporpaMMbl BOCITUTAHUS U
KOHIIENIMU TpenofaBaHus ydeOHoro mnpenmera «®uszuka» B 00pa3oBaTeNbHBIX OpraHU3aLUAX
Poccuiickoit @enepanuu, pean3yomux OCHOBHbIE 00pa30BaTeIbHbIE TPOIPAMMBI.

Copnepxanue mporpamMMmbl 1o (u3MKe HampaBlIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOydaromuxcs 10 kimacca npu oOydeHMM MX (Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATeNIbHOCTHOTrO noaxoza. [Iporpamma no ¢gusuke coorserctByeT TpedoBanusim ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METalpeIMETHBIM pe3yibTaTaM OOYYEHMs, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTh peallu3allid MEXIPEIMETHbIX CBs3el (PU3MKH C €CTECTBEHHO-HAayYHBIMHU
y4eOHBIMU IIpeiMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LENH W3Y4YeHHs] (PU3UKHU HAa YPOBHE CPEIHEr0
obmiero o0pa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaThl OCBOGHHS Kypca (U3MKH: JIMYHOCTHBIE,
MeTarpeMeTHBIC, TPpeAMETHBIE (Ha 0a30BOM yPOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:

IUTAaHUpPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM YHCJE IMpeIMEeTHbIE
pe3yJbTaThl 10 rojjamM 00yueHHs; coiepkaHue yueOHoro npeamera «du3nka» no rogaM o0ydeHusl.

[IporpamMma 1o ¢u3nukKe MOKET ObITh HCIOJBb30BaHA YUYHUTEISIMH KaK OCHOBA JJII COCTABJICHUS
cBoux paboumx mnporpamM. Ilpu paspaboTke paboueil mporpaMMmbl B TEMaTHUYECKOM IJIAHUPOBAHUHU
JOJKHBI OBITh yYTE€Hbl BO3MO>KHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX (LMPPOBBIX) 00pa30BaTEIbHBIX
pecypcoB, SBISIOIIUXCS  y4eOHO-METOJUUECKUMH MaTepuaylaMu  (MyJbTHUMEIUIHbBIE POTPaMMBI,
ANEKTPOHHBIE YUEOHUKU U 3aJJaYHUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTyallbHbIE J1a0OpaTOPUU, UTPOBBIE
IpPOrpaMMbl, KOJUIEKIIMU LU(POBBIX 00pa30BaTENbHBIX PECYpPCOB), PEATUIYIOIMMHU JHIAKTHUYECKUE
BO3MO>XHOCTH MH(POPMAIITOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, COJIEpKaHNE KOTOPBIX COOTBETCTBYET
3aKOHOJATEIbCTBY 00 00pa3oBaHUU.

[IporpamMma 1o (u3uKe He CKOBBIBAET TBOPYECKYI0 WHMIIMATUBY YUYHUTENEH M IMPEAOCTaBIISIET
BO3MOKHOCTh JUIsl peaTu3alliy pa3InyHbIX METOJMUYECKUX MOJXOJ0B K OpraHU3alui 0O0ydyeHus: Gpu3uke
IIPH YCJIIOBUU COXPAHEHUs 00s3aTEeIbHON YacTH CO/Iep KaHus Kypca.

dusnka Kak Hayka o Hambojee OOLIMX 3aKOHAX HPUPOABI, BBHICTyHas B KauyecTBE y4eOHOIro
mperMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ] B CHCTEMY 3HaHMM 00 OKpY’KalolleM MHUpE.
HIkonpHBI Kypc (DU3MKM — CHCTEMOOOpa3yIOLIUil sl €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (hM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUMN, N3y4aeMbIX XUMUEH, OMOIOTHEH,
¢usnueckoii reorpadueit u actrponomueit. Mcrnonp3oBaHue u akTUBHOE PUMEHEHUE (PU3NUECKUX 3HAHUH
OTlpesieNisieT XapakTep M pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJOTMH B cdepe HHEpreTHKH, TPaHCIopTa,
OCBOEHHUSI KOCMOCA, ITOJIy4EHHs HOBBIX MAaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHM U Apyrux. M3ydenue
(GU3MKN BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYUYHOM KAPTUHBI MUpa 00yYaroIuXcs,
B (opMupoBaHHE YMEHHUIl NPUMEHSTHh HAayYHBIH METOJ| MO3HAHUS IpPU BBINOJHEHUH UMM Y4eOHBIX
HCCIIEJOBAaHUN.
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B ocHOBYy kypca (u3WKU [Isi YpOBHS CpeAHEro oO0Imiero oOpa3oBaHUs IOJIOKEH psll HIEH,
KOTOPbIE MO’KHO pacCMaTPUBATh KaK MPUHIIMIIBI €0 IIOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JIOTMUECKU 3aBEPLIEHHBIM, OH COACPKHUT
MaTepual U3 BCEX pa3lesioB (U3UKH, BKIHOYACT KaK BOIPOCHI KIACCUYECKOH, Tak U COBPEMEHHOH
busuKy.

Hoesn cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepuan Kypca (U3HKH 00BbEIUHEH BOKPYT (PU3MYECKUX
Teopuii. Beaymmm B Kypce siBisiercst GopMUpoOBaHHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpHUH,
BEIIECTBE U I0JIE.

Hoesa cymanumapuzayuu. EE peannsanusi npennosiaraeT HCIOIb30BaHUE I'yMaHUTApHOIO IOTEHLIMAJA
¢u3nyeckoil HayKu, OCMBICIEHHE CBA3M pa3BUTHA (U3MKM € pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU M SKOJIOTUYECKUMHU IPOOIeMaMu.

Hoesn npuxnaonou nanpaenennocmu. Kypc (QU3MKU mIpeanosaraeT 3HaKOMCTBO C IIHPOKUM KpyroM
TEXHUYECKUX U TEXHOJOTHUYECKUX NPUI0KEHUN U3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes sKxonocusayuu peamu3yercss IMOCPEACTBOM BBEACHUS 3JEMEHTOB COJCpPXKAaHUSA, IOCBSILIEHHBIX
HKOJIOTUYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHM, a
TaKXke 00CYXJeHHs MpoOJieM PaLMOHATIBHOTO MPUPOAONOIb30BAHUS U 3KOJOTMUECKOW Oe30MacHOCTH.
CrepXHEBBIMH DJIEMEHTAMH Kypca (HU3MKH Ha YPOBHE CpEIHEro oOmIero oOpa3oBaHUs SIBISIOTCS
¢usnueckue teopuu (GpopMUpOBaHHE MPEACTABIECHUN O CTPYKType MOCTpOeHHs (U3UYECKO Teopuw,
ponu (GyHIAMEHTAIBHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPHUPOJIE, TPAHHUIIAX
IPUMEHUMOCTH TEOPH, JIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).
CucreMHO-eSTeIbHOCTHBIN TOJX0/] B Kypce (PU3MKHU peaau3yeTcs MpexJie BCero 3a cYET opraHu3aluu
SKCHEPUMEHTAIbHON JeATeNbHOCTH oOyvarommxcs. Jlnsg Ga3zoBoro ypoBHS Kypca (u3MKM — 3TO
WCTIOJIb30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M J1aOOpaTOPHBIX pPadoT,
KOTOpbIE B Iporpamme no ¢u3uke oObeAMHEHBl B OOIIMH CIIUCOK YYEHHMUYECKUX MPAKTUUYECKUX PadoT.
Brienenne B yka3aHHOM NEpeYHE JIADOPATOPHBIX PabOT, MPOBOAMMBIX JUISI KOHTPOJS M OICHKH,
OCYIIECTBIISICTCS YUYaCTHUKaMU 00pa30BaTEIbHOIO Mpoliecca UCXO0s U3 OCOOCHHOCTE! TUIAHUPOBAHUS U
ocHauleHus: kabuHera ¢usuku. Ilpu sToM obecrneumBaeTcss OBJAJEHHE OOYYAIOIIMMUCS YMEHUSIMU
MIPOBOJIUTh KOCBEHHbIE M3MEPEHUs], UCCIIEeIOBaHNS 3aBUCUMOCTEH (PM3UUECKUX BEJIMYMH M MOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPETTIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yaeiseTcs pelIeHHIO PAacYETHBIX M KayecTBEHHBIX 3aaay. Ilpu stom s
pacu€THBIX 3aja4 MPUOPUTETOM SBISIOTCA 3aJaud € SBHO 3aJaHHOM (DU3MYECKON MOJEIblo,
MO3BOJISAIOIINE MPUMEHSTh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO pas3zeia Kypca, Tak U
WHTETPUPYS 3HAHUS U3 PA3HBIX pa3/eioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISFOTCS 3a/IaHUs Ha
O0bsICHEHHE MpOTeKaHUs (U3NYECKUX SBJICHMH M MPOLECCOB B OKpY’KaloOIIeW >KU3HHU, Tpelyrolue
BbIOOpaA (pU3MUECKON MOJIENH ISl CUTyallMH IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO k MarepuanbHO-TEXHHUUYECKOMY OOECIEeUCHHIO
yueOHOro npotiecca 6a30BbIi ypoBEeHb Kypca (GU3UKH HAa YPOBHE CPEAHEro o0Iiero o0pa3oBaHus J0JKEH
M3y4YaThCsl B YCJIOBUSX NMPEIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBUSX MHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB E€CTeCTBEHHO-HAy4YHOro LMKIa. B kabuHere QU3MKM JMOMKHO OBITH HEOOXOIMMOE
nabopaTtopHoe 000OpyAOBaHME JUIsl BBINOJIHEHHS YKa3aHHBIX B IMpOrpaMMe Mo (pU3MKE YUEHHUYECKUX
MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE 000py10BaHHE.

JleMoHCTpanmoHHOE 000pyZAOBaHUE (POPMHUPYETCS B COOTBETCTBUH C NMPHHIIMIIOM MUHUMAaJIbLHON
JOCTaTOYHOCTH U 00ECHEeuMBaeT MOCTAHOBKY MEPEUMCICHHBIX B IpOrpaMme MO (U3MKE KITFOUEBBIX
JIEMOHCTpAMid ISl WCCIEAOBAaHUS HM3Y4YaeMBIX SIBICHHH W  TIPOIECCOB, OMIMPHYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKHX PUMEHEHUH.

JlaboparopHoe o0opyAOBaHHE ISl YYEHHYECKHX MpaKTUYeCKUX paboT (opmupyercs B BUIE
TEMAaTUYECKUX KOMIUIEKTOB M OOecreuMBaeTcs B pacuyére OAHOI0 KOMIUIEKTa Ha JBYX OOYyYaroIIuXcs.
Tematnueckue KOMIUIEKTHI JaOOPATOPHOrO 000PYAOBAHUS JTOJKHBI OBITH MOCTPOEHBI Ha KOMIUJIEKCHOM
MCIOJIb30BAHUH aHATIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJI€ TU(PPOBBIX TA0OOPATOPHIA.

OCHOBHBIMU 1IETISIMHU U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCA:



4

(dbopmMHupoBaHKE UHTEpECA M CTPEMJICHHS O0yUYaIOMIMXCsl K HAYYHOMY M3YUYEHHIO MPUPOJbI, PA3BUTHE UX
MHTEJUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE TPEACTABICHUI O HAyYHOM METOJE
MO3HaHUA ¥ (POPMUPOBAHHUE UCCIIEAOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMupoBaHHE HAayYHOTO MHUPOBO33PEHHS KakK pe3yJbTaTa H3YYEHHsS OCHOB CTPOCHHSI MaTepud |
(yHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHUEe YMEHUH OOBSCHATH SBICHHA C MCHOJB30BAaHMEM (HU3MYECKUX 3HAHUHM M HAy4YHBIX
JI0Ka3aTeNbCTB;
(dbopMupoBaHUE TPEICTABICHUI O POIM (PU3MKU AJIS PAa3BUTHS JPYTHX €CTECTBEHHBIX HAyK, TEXHUKU H
TEXHOJIOTUM.

JlocTrkeHue 3TUX Leseil o0ecreunBaeTcsl peleHHeM CIEAYIOMUX 3aad B MpoIecce U3yYeHUs
Kypca (pU3UKU Ha YPOBHE CPEAHETr0 00IIEro 00pa3oBaHMs:
IpUOOpPETeHNE CUCTEMBI 3HaHUH 00 00MMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOUAs
MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SIEKTPOAUHAMUKY, KBAHTOBYIO (PM3HUKY U 3JIEMEHTHI aCTpO(HU3HKH;
(dbopMupoBaHHE YMEHUH NMPUMEHSTh TEOPETHUECKHE 3HAHMS IS OOBSCHEHHs (PU3NYECKUX SIBICHUH B
MPUPOJIE U JJISl IPUHSITHS MPAKTUIECKUX PEIICHUH B TOBCETHEBHOM JKU3HHU;
OCBOGHHE CIIOCOOOB pEIICHMS pA3IMYHbIX 3a/Jad C SBHO 3aJaHHON (U3MYECKOH MOJENbIo, 3aaad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHne (PU3MUECKON MOJIENH, aIEKBATHON YCIIOBHM 3a]1a4H;
NOHUMaHUE (PU3UYECKHX OCHOB W NPHHIUIIOB NEUCTBHS TEXHHYECKUX YCTPOMCTB M TEXHOJOTHYECKHX
MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEy;
OBJIaJICHUE METOJAMHU CaMOCTOSTEIFHOTO IUIAHUPOBAHUS M NPOBEACHHS (DU3NYECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ MHTEpIpETauy HHPOPMAIIUH, OTIPEICICHHUS JOCTOBEPHOCTH TIOIYYEHHOTO PE3yiIbTaTa;
CO3/IaHUE YCIIOBUH JUIs pa3BUTHS YMEHHH IPOEKTHO-HUCCIIEI0BATEILCKON, TBOPUYECKON IS TEIBHOCTH.

Ha u3yuenne ¢usuku (0a30BBIi ypOBEHB) Ha YpOBHE cpeaHero obmiero odpa3osanus B 10 kiacce
oTBoaUTCS 68 YacoB (2 yaca B HEJEINIO).

COJAEPKAHUE OBYYEHUA
Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOIO MIO3HAHUS
®usnka — Hayka o npupoje. Haydnsle METObI TO3HAHUS OKPY’KAKOIIEro Mupa. Poiib skcniepumenTa u
TEOPHH B IpOIecce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.
MopnenupoBanue Qu3ndeckux sBICHUM U mporeccoB. Hayunsle rumoressl. du3nueckue 3aKOHbI U
TeopuH. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.
Ponp u mecto Qusuku B (HOpMHUPOBAHMM COBPEMEHHOW HAay4YHON KAapTHUHBI MHpa, B IMPaKTUYECKOU
JEeATEIbHOCTH JIFOAEH.
Jlemoncmpayuu
Amnanorosble ¥ HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.
Paznea 2. Mexanuka
Tema 1. Kunemamuxa
Mexannueckoe JABWKEeHUE. (OTHOCHUTEIBHOCTh MEXAHWYECKOTro JBMKeHusA. (Cucrema oOTCUéTa.
Tpaexropus.
[lepemenienue, ckopocTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) M YCKOPEHHME MaTepHabHOU
TOUYKH, UX NMPOEKIMHU HAa OCH CUCTEMBI KoopArHAT. ClI0’KEHNE IEPEMELIEHUN U CII0KEHUE CKOPOCTEN.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)XKEHHE. ['papuKy 3aBUCHMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMEILEHUS MaTEpUaIbHON TOUKH OT BPEMEHH.
CBoOoaHoe majieHne. Y CKopeHrue CBOOOHOTO TTaICHHS.
KpuBonunelinoe nBukeHue. /[BrxeHne MmarepualbHON TOUKU IO OKPY>KHOCTH € ITOCTOSIHHOM 10 MOJYJIIO
CKOpPOCTBIO.  YTJOBasi CKOPOCTh, JIMHEWHass CcKopocTh. llepmoxy w  wactora  oOparieHusl.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
TexHU4ecKue yCTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHUE: CIUIOMETP, ABHUKEHHE CHApsOB, LIETHBIE U
PEMEHHBIE MEpeayn.
Jlemoncmpayuu
Mogens cucTeMbl 0TCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.
[Ipeo6pa3oBanue ABMKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
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[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue aBrxeHus Tena, OpoLIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSI.

Hamnpanenue ckopocTy npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHrne HepaBHOMEPHOTO IBUKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

UccnepoBanue COOTHOILIEGHUS MEXAY MYTSIMH, MPOUICHHBIMU TEJIOM 3a IOCJIEAO0BATENIbHBIC pPaBHbIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIIbHOW CKOPOCTBIO, PABHOM HYJIIO.
N3yueHne NBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.

W3yyenue nuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOocutenbHOCTH ['anunes. [lepssiii 3akoH HetoToHa. HepuuanbHbple CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun cynepno3uuuu cwi. Bropoi 3akon HploToHa 111 MaTepuanbHON TOYKHU.
Tpertuii 3akoH HproTOHA 1151 MaTepUATIbHBIX TOYEK.

3akoH BcemupHOTro Tsarotenus. Cuna tspkectd. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Bunpl Tpenust (mokos, ckoipxeHus, kadeHus). Cuna tpenusa. Cyxoe Tpenue. Cwia TpeHuUs
CKOJIb>KEHUS U cuiia TpeHus mokos. Koadpdunuent tpenus. Cuna conpoTUBICHUS NP ABM)KCHUU TeJia B
KUJKOCTHU WM Ta3e.

[ToctynaTenbHoe 1 BpamareabHOE ABUKEHHE aOCOTIOTHO TBEPAOTO Tena.

MoMeHT cuiibl OTHOCUTENILHO OCH BpaiieHus. [1nedo cumbl. Y ciaoBust paBHOBECHs TBEPIOTO Tea.
TexHuueckue yCTpoilCTBa M NMPaKTUUYECKOE MNPUMEHEHHE: MOJAUIMIHUKH, JBHKEHHE MCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnoxxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIiu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM NOAbEME U TTAJICHHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecust TBEPAOTO Tena. Bumbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne nuxenus Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanme 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHHUKAIOUIUX B MPY>KWHE U PE3UMHOBOM oOpaslie, OT UX
nedopMaruu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO TeJIa, UMEIOIIETO OCh BPAIIEHHUS.

Tema 3. 3aKonbl COXpanHeHusn 6 MexanukKe

Nmmynsc MaTepuaibHOW TOYKH (TeNa), CUCTEMbl MaT€pUaIbHBIX TOYEK. MIMITynbC CHIIBI M M3MEHEHHE
HMITyJIbCa TeNa. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE JIBUXKEHHE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprusi MaTepraibHON TOUKH. Teopema 00 H3MEHEHUN KHHETHYECKOM SHEPTUH.
[Torennmaneuass oSHeprus. [loTeHumaneHas dJHEpPruss  ynpyro JaehOpMHUPOBAHHOW  TPY)KUHEI.
[ToTennuanpHas SHEPTUS TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTennmanpHble W HEMOTEHIMATbHBIE CUJbI. CBS3b PabOThl HEMOTEHIIMAIBHBIX CHJI C W3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOI YHEPruu.

Yrpyrue v Heynpyrue CTOJTKHOBEHHS.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOMEP, MPYKUHHBIA MHUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE ABUXKEHUE.

Ilepexon moTeHIMAIBHON SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3ydenune abCoNMOTHO HEYNIPYTOro yapa ¢ MOMOILBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBsizu pabOThl CHIIBI C W3MEHEHHEM MEXaHWYECKOH OHHEpPruu Tejla Ha IMpUMeEpe
PacCTSKEHUS PE3UHOBOIO XKIyTa.

Pasnea 3. Mosekyasipaasi puznka 1 TepMOJIMHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U MX OMBITHOE 000CHOBaHME. BpoyHOBCKOE
nskenue. Judpoysus. Xapakrep IBUKEHUS U B3aUMOJCHCTBUS 4YacTULl BellecTBa. Mojenu CTpoeHus
ra3oB, JKUAKOCTEH M TBEPABIX Tel U 0OBSCHEHHE CBOMCTB BEUIECTBA HA OCHOBE ATUX Mojeinel. Macca u
pasMepsl Mosiekyi1. KonnuectBo BemecTsa. [loctostnaas ABoranpo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens naeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETUUECKOM TEOPUHU MIECAIBHOTO rasa.
AOcomtoTHas TeMIieparypa Kak Mepa CpeJHEll KMHETUYECKOW SHEpruM TEIUIOBOTO JBUKEHHS YacTHUIL
raza. [lIkana Ttemnepatyp KeneBuua. I'a3oBble 3akoHbI. YpaBHeHue MenneneeBa—Knanelipona. 3akoH
HansToHa. M3omporecchl B MACATBHOM Tra3e ¢ MOCTOSHHBIM KOJHYECTBOM BemiecTBa. | paduyeckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporcTBa U MPaKTUIECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIONIME JMCKPETHOE CTPOSHHE BEIIeCTBa, (GoTorpaduu MONEKYJT OpPraHUYECKUX
COCTMHEHUM.

OmnbiTel 10 U y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO IBH)KEHUS.

Mogens onbita Lltepna.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECUCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOIY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenne Macchl BO3/1yXa B KJIACCHOM KOMHAaTe Ha OCHOBE MU3MEpPEeHUN 00bEMa KOMHATBI, JaBJICHUS U
TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITApaMETPAMU COCTOSIHUS PAa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

Tepmoaunamuyeckas cuctema. BHyTpeHHSS SHeprus TEPMOAMHAMHYECKOM CHCTEMBI U CHOCOOBI €€
n3MeHenusd. KommdectBo TemiaoTel U pabora. BHYTpeHHsISI SHEprusi OAHOATOMHOIO MJI€AlbHOIO rasa.
Bunel Teruionepenayun: TEMIONPOBOIHOCTD, KOHBEKIUS, U3IyUEHHUE. Y IeIbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMmIoThI pH TEIIoNnepeaaye.

[Tonstne 06 ammabaTtHOM mporecce. [lepBrIii 3akOoH TepMoaWHaMUKHU. [IpruMeHeHHe mepBOro 3aKoHa
TEPMOJIMHAMUKH K H3ompoueccam. I'paguueckas HHTEprpeTanus paboThl raza.

BTtopoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBeie MammHbl. [IpuHIUNBL KEHCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3oBaHMs SHEPTHHM B TEIUIOBBIX
MamHax. Koadduuuent nonesnoro neiicrsus ternoBoil Mamuubl. [{ukn KapHo u ero koagdunueHt
MOJIE3HOTO JAEUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETIIOIHEPTETUKH.

TexHuyeckue ycTpoiicTBa U MpaKTHUYECKOE NMPUMEHEHHUE: JIBUraTellb BHYTPEHHETO CropaHus, ObITOBOI
XOJIOJUJIbHUK, KOHTULIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH SHEpPruM Teja IMpH COBEPIIEHUH pabOThl: BBUIET MPOOKU M3 OyTBUIKH IOJ
JeicTBHEM  CXXaToro BO3AyXa, HarpeBaHue oddupa B JaTyHHOW TpyOke MyTéM  TpeHHUA
(BuIeoieMOHCTpaIus).

V3MeHeHMne BHYTpEHHEH dHEpruM (TeMIIepaTypsl) Tejla IpU TeIionepesaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHHIM OTHUBOM).

Mogenu napoBoil TypOHUHBI, ABUraTelNsl BHYTPEHHETO CrOPAHUS, PEaKTUBHOI'O JABUraTEJIsl.
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Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapooOpazoBanue u konjeHcauus. Vcnapenue u kuneHue. AGCOTIOTHAS U OTHOCUTEIbHASI BIAKHOCTD
Bo3ayxa. HacbimenHslit map. YaenpHas TEIUIoTa napooopa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUIICHUS
OT JIaBJICHUS.

Teépmoe temo. Kpucrammmueckue u amopdHbie Tena. AHH3OTPONHS CBOWCTB KpUCTAIUIOB. JKumkue
kpuctaiuibl. CoBpeMeHHble Marepuainsl. [lnaBnenne u kpucraumsanus. Y eiabHas TEIUIoTa IUIaBJICHUS.
Cy6numarnusi.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuyeckue ycTpoicTBa M NPAKTHUUECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KaTOPUMETP,
TEXHOJIOTMH MOJyYEeHHs] COBPEMEHHBIX MaTEpUAIOB, B TOM YHUCII€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU.
Jlemoncmpayuu

CBoiicTBa HaCBILIEHHBIX M1apPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTATMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3mepeHne OTHOCUTENBHOM BIa)KHOCTH BO3LyXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. Inexmpocmamuka

OnexkTpuzauus Ten. OJEeKTpudeckuil 3apsan. JIBa Buga snexTpuueckux 3apsanoB. [IpoBogHukw,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOTO 3apsija.

B3aumoneiictBue 3apsigoB. 3akon Kynona. TodeuHbIdt 3ieKTpUYECKUN 3apsi. DJICKTPUUYECKOE TIOJIE.
HanpsixkénnocTe 3nektpuyeckoro mnoisd. lIpuHmun cynepno3unuu sieKTpuyeckux mnosned. Jlunum
HaNpsLKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

PaGora cun onekrpocratuueckoro mons. Ilotenmman. PasHocTe mnoreHnumanoB. [IpoBoguuku u
TUBJIEKTPUKHU B DJIEKTPOCTATUUYECKOM MoJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnexTpoéMkocTb. KoHzmeHcaTop. ONEKTpPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKEHHOIO
KOHJIEHCATOopa.

TexHudyeckue  yCTpoHCTBA M IPAKTUYECKOE  IPUMEHEHHWE:  JJEKTPOCKOI,  DJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE AJIEKTPONpUOOpOB, KOHJIEHCATOP, KOMUPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U NIPUHIUIT ACHCTBUSA JIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIl.

DJIEKTPUYECKOE TOJIE 3apsKEHHBIX TE.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTD IEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOLIAAH TUIACTHH, PACCTOSHUS MKy HUMHU
U JURJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannuwtit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS ASJEKTpUYecKoro Toka. Mcrounukum toka. Cuiia ToOKa.
[TocTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1Eenu.

DNEeKTpUUECKOE  CONpPOTUBIEHHE. YIENbHOE  CONpOTHUBIEHHE  BemecTBa. IlocmenoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.
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Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
DNEeKTpOABMAKYIAass CWJIA M BHYTPEHHEE CONPOTHMBIICHHE HCTOYHMKA TOKa. 3akoH Oma uisl NOJIHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbikanue.

ONEeKTpOHHAs NPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBIICHHUS METAIIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[MonynpoBognuku. CoOCTBEHHass W TMPHMECHas MPOBOJUMOCThH IOJYNPOBOAHUKOB. CBOHMCTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNeKTpUUECKU TOK B pacTBOpax M pacIljlaBax 3JIEKTPOJUTOB. OJIEKTPOJUTHYECKAs] IUCCOLMALINS.
DIIEKTPOJIN3.

DnexTpuuecKkui Tok B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.
TexHnueckue ycTpoucTBa U NMPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, HUCTOUHHUKHU
TOKa, AJIEKTPOHArpeBaTeIbHbBIC IPHUOOPHI, HIEKTPOOCBETUTEIbHBIC IPUOOPBI, TEPMOMETP COIPOTUBIICHHS,
BaKyyMHBIU JHOJ], TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AUO/, TallbBAHUKA.
Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTb COINPOTUBIIEHUS IWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOMIAAN I1ONEPEYHOro
CEYEeHMS U MaTepHaa.

CMmeniaHHO€ COEJUHEHHE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KOpoTkoe 3amblKaHUE rajdbBaHUYECKOrO 3JIEMEHTa W
OLIEHKa BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne cMeIaHHOTO COEIMHEHMS pE3UCTOPOB.

W3mepenue 2neKTpoABIKYLIEN CUIIbI MICTOYHUKA TOKA U €70 BHYTPEHHETO CONTPOTHUBIICHUS.

Hab6mronenue snexrposnusa.

MexnpeamerHblie CBA3U

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCA C YUYETOM COJEpPIKATEIHHBIX
MEXITPEIMETHBIX CBsI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XMMUH, Freorpaduu U TEXHOJIOTHH.
Meswcnpeomemmnole nonsimusl, CBI3aHHbBIE C U3YYEHHEM METOJI0B HAyYHOT'O MO3HAHUS: sIBJIEHUE, HAYUHBIN
¢axT, runoresa, pusnyeckas BeIMUMHA, 3aKOH, TEOpUs, HAOJIOJCHHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE,
MOJI€JIb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMBI ypaBHEHUN, TUHeHHas (QyHKIUs, mapadoia, runepoona, ux rpaduku u
CBOWCTBA, TPUTOHOMETPUYECKHE (YHKLUUU: CHHYC, KOCHUHYC, TAaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.
Buonoeusn: mexaHnueckoe JBWKEHHME B KHMBOM mpupoae, auddys3us, ocMoc, TEII000MEH KHMBBIX
OpPraHU3MOB (BU/bI TEIUIONEPEIAUU, TEIIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B KUBOU MIPHUPO/IE.
Xumus: NTACKPETHOE CTPOEHHME BELECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIpHAs
Macca, TEIJIOBble CBOMCTBA TBEPABIX Te€J, JKUIAKOCTEW W Ta30B, 3JEKTPUUYECKHE CBOMCTBA METaJIIOB,
NEKTPOJINTUYECKAS TUCCOLMALINS, TAJIbBAHUKA.

l'eocpagpus: BIaXXHOCTH BO3/lyXa, BETPbI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: mnpeoOpazoBaHHE IBMKEHUM C HCIONBb30BAHUEM MEXAaHU3MOB, YUET TpPEHHsS B TEXHHUKE,
MOIIUITHUKY, HCIIOJIb30BaHNE 3aKOHA COXpPAHEHHs MMITyJibca B TEXHUKE (pakera, BOAOMET U ApyTue),
JIBUTaTellb BHYTPEHHEIO CrOpaHus, mapoBass TypOuHa, OBITOBOW XOJOIWJIBHHUK, KOHIUIMOHEP,
TEXHOJIOTUH TOJTYYeHHs] COBPEMEHHBIX MaTepUalioB, B TOM YKCJIE€ HAaHOMATepUAJIOB, U HAHOTEXHOJIOTUH,
AJIEKTPOCTaTUYECKas — 3alUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MpHHTED,
AJIEKTpOHarpeBaTesibHble MPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, ralbBaHHUKA.



9

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMMTPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUSA

OcBoenne yuebHOro npeamera «Pu3nka» Ha ypoBHE CpeHero oduiero oopaszoBanus (6a30BbIl ypPOBEHB)
JIOJDKHO O00ECTIeUnTh JOCTHIKEHHE CICAYIONMX JMYHOCTHBIX, METAalpEeIMETHBIX M IPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMsI y4eOHOro npeamera «®Du3nkay IOIKHBI OTpakaTb TOTOBHOCTh U
CIIOCOOHOCTh OOYHYaIOMUXCS PYKOBOJICTBOBATHCSA CHOPMUPOBAHHOW BHYTPEHHEH MO3WIMEH JMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OPHEHTALMi, TO3UTHBHBIX BHYTPCHHHUX YOCXKICHHH, COOTBETCTBYIOIINX
TPAaAULIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBAa, pACHIMPEHUE >KU3HEHHOTO ONbITA M OIbITA
JEATEIILHOCTH B MPOLIECCE PEaIM3allid OCHOBHBIX HANPaBICHUH BOCHHTATEIBHOMN JEATEILHOCTH, B TOM
YHCIIe B YACTH:

1) rpaIaHCKOrO0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKOW IMO3UIMN OOYYArOIIerocss KaKk aKTHUBHOTO W OTBETCTBEHHOTO YJICHA
poccuiicKoro o0IIecTBa;

MIPUHATHE TPAJAUIIMOHHBIX O0IICUETIOBEYECKUX TYMAHUCTUUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpECax IPa)KIaHCKOr0 OOINeCTBa, y4acTBOBATH B
CaMOYTIpaBJIEHUU B 00pa30BaTEILHOM OpPraHU3aIUY;

YMEHHE B3aUMOJCWCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HMX (PYHKUHUAMU H
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)1aHCKOW UACHTHYHOCTH, MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHUMBOJIaM, JJOCTH)KEHUSIM POCCUICKUX YUYEHBIX B 001aCTH
(U3HUKHN U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CHOCO6HOCTI) OLCHUBATH CUTYAlUIO W NMPHUHUMATh OCO3HAHHBLIC PCIICHHA, OPUCHTHUPYACH HAa MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYasi ICTETUKY HAYYHOI'O TBOPYECTBA, MPUCYLIETO (PU3MUYECKOMH
HayKe;

5) TpynoBOro BocniuTaHMs:

MHTEpEC K Pa3IMuHbIM cepaM NMpodecCHOHANTBHOMN eSTEeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PU3UKON U
TEXHHUKOM, yMEHHE COBEPILAaTh OCO3HAHHBIN BBIOOp Oyayieit mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE
KM3HEHHBIE TUIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHI0 U caMO00pa3oBaHUIO B 00nacTh (PUM3HKU HA MPOTSKEHUH
BCeM KU3HU;

6) 7K0JI0rMYeCKOr0 BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh HKOJOTHMUECKONW KyJIbTYphl, OCO3HaHHME TIJOOAIBHOTO XapakTepa 3KOJOTHYECKUX
npo0iem;

IUIAHUPOBAaHUE M OCYLIECTBIEHUWE JACUCTBUM B OKpYJKAIOLIEH CpeAe Ha OCHOBE 3HAHMS LEJeH
YCTOWYMBOTO pPa3BUTHS YEJIOBEUECTBA;

Pacmmpenue omneita A€SITENRHOCTH KOJIOTUYECKOW HANIPABIEHHOCTH HA OCHOBE MMEIOLIUXCS 3HAHUU 110
¢busuke;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:
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c(hOpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PUZUUESCKOM
HayKU;

OCO3HaHWE IIEHHOCTH HAYYHOU JESITeITbHOCTH, TOTOBHOCTh B MPOIIECCE U3yUeHUsI (PU3UKH OCYIIECTBISATh
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO IESITEIIbHOCTh MHIMBU1yalbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIE 1elCTBHS

ba3oBble Jiornueckue 1eMCTBUA:

CaMOCTOSITENILHO (POPMYIUPOBATH U aKTYaJIM3UPOBATh POOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEIEATh LEIH AESITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX JIOCTHIKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3NYECKUX SIBICHUSAX;
pa3zpabarhiBaTh IUIaH pEHICHWS MNPOOJEeMbl C YYETOM aHalu3a UMEIONIMXCS MAaTepUalbHBIX H
HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM, OLICHUBATH PUCKU
MIOCJIE/ICTBUH 1€ATEIbHOCTH;

KOOPJMHHUPOBATH M BBIMIOJIHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCICTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciegoBare/bCKue 1eHCTBUA:

BJIQJICTh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMH IMOHATUSIMHU U METOAaMH (DU3MYECKON HAYKH;

BIIa/IETh HAaBbIKAMHU Yy4eOHO-MCCIIEIOBATENLCKON M TPOEKTHOM JEATENIbHOCTH B 00MacTu (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUsS 3a1ad (PU3HYECKOTO
coJiepKaHusl, TPUMEHEHUIO Pa3JIMYHBIX METO/I0B ITO3HAHUS;

BJIAJIETh BUIAMH JECSATEIHLHOCTH MO TOJYYSHUIO HOBOT'O 3HAHUSI, €r0 UHTEPIIPETAIuH, TPEOOPaA30BAHUIO U
MPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CHUTyalUsX, B TOM 4YHCIE MPH CO3AAHUMU Y4YEOHBIX MPOEKTOB B
obmactu pusukwm;

BBISIBJIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3M M AKTyaJIU3UPOBaTh 3a7ady, BBIIBUIAaTh TUIOTE3y €€
pelieHusi, HaXOAWTh apryMEHTHI ISl JIOKAa3aTeIhCTBA CBOMX YTBEPXKIEHWMU, 3a7aBaTh MHapameTpbl U
KPUTEpPUU PELICHHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE peIICHUs 3aJaddl pe3yJbTaThl, KPUTUUYECKH OIEHWBATH HUX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUThb U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7aud B 00Opa30BaTEIbHON JEATEIHHOCTH, B TOM YHUCIE MPHU
M3Y4eHUH (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUUECKYIO 001aCTh KU3HEAEATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, TPEJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BIIQJIETh HABBIKAMU MOJTY4YeHHUS HHPOpMAIUKN (PU3UIECKOTO COJIEP>KaHUs U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIbHO OCYIIECTBJIATh TOWCK, aHAIW3, CHUCTEMATH3allMI0 W HWHTEPIpEeTaruio HHGOpPMAIIu
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITNH;

UCIIONIb30BaTh CpeACTBAa HMH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEUICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX W OpPraHW3alMOHHBIX 3a/Jad C COONIOACHUEM TpeOoBaHUM
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHUS, MPABOBBIX U ITHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUsS B pPa3IHUHBIX QopMmaTax ¢ Y4€TOM Ha3HAYCHUS
“H(pOpMaIIUU U 1IEJIEBOM ayITUTOPHUH, BRIOUPAsk ONTUMAIbHYIO (OPMY MPEICTABIICHUS U BU3YaTH3aIlUH.
KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MDIMKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;
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MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBUAYAILHONW pabOTHI;

BbIOMPATh TEMAaTUKY M METOJIbl COBMECTHBIX JE€HUCTBMM C Y4ETOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH
Ka)KJJ0T0 WIEHA KOJIJIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JESATEIBHOCTH, OPraHU30BBIBaTh U KOOPAMHMPOBATh ACUCTBHS MO €€
JOCTH)KCHMIO: COCTaBIIATh IUIAH JCWCTBUM, pacHpeneisaTb pOad ¢ Y4YETOM MHEHUH YYacCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLICHMBATh KA4eCTBO CBOETO BKJIAJa M KaXXKJOTO0 YYaCTHHKAa KOMaHABI B OOLIMIA pe3yiapTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE NPOEKTHI, OLICHWBATH MJIEU C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUUYECKOU
3HAYUMOCTH;

OCYIIECTBIATh NO3UTUBHOE CTPATErMUECKOE MTOBEACHNUE B PA3JIMYHbBIX CUTYalUsIX, IPOSABISATH TBOPUECTBO
1 BOOOpakeHHe, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszaums:

CaMOCTOSITENTFHO OCYLIECTBIISTh IO3HABATENbHYIO JEATEIBHOCTh B 00JACTH (PM3MKH M aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELIEHUS PACYETHBIX U KAuyeCTBEHHBIX 3a]ay, IUJIaH BBIIOJIHEHUS
IIPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYalUsIM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JieNIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U TMPOSBICHUIO 3PYIUIHUU B 00NAaCTH (U3UKH, MOCTOSIHHO MOBBIIIATH
CBOI 00pa3oBaTENbHbBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LEISAM;

BJaJIeTh HABBIKAMM TIO3HABaTENbHOW pe(ieKCMM Kak OCO3HAHMS COBEpLIAEMbIX JEHCTBUM U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TS OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YNIbTATOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;

MIpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OIIUOKU.

B mponecce AOCTHIKEHHsSI JTUYHOCTHBIX PE3YJIbTATOB OCBOEHMS MPOrpaMMbl MO (PU3MKE Ul YpPOBHS
cpeaHero obmero oOpa3oBaHUS y OOYYaIOUIMXCSl COBEPIIEHCTBYETCS SMOLMOHAIbHBIM HHTEJIEKT,
Mperoararonuii copMUpOBaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIOCOOHOCTh IMOHMMAaTh CBOE HMOILMOHAIBHOE COCTOSHUE, BHICTb
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON SYMOITMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ceOe;
CaMOpPETYJIMPOBaHMsI, BKJIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE NPUHUMAaTh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CIOCOOHOCTh AN TUPOBATHCS K IMOLUMOHATIBHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHMBAIlMU, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTHKEHUIO LeM U YCIEeXy, ONTUMHU3M,
MHULMATUBHOCTb, YMEHHUE IEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXHOCTEN;

SMIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSTHUE JIPYTUX, YUUTHIBATh €r0 MPH
OCYILIECTBIECHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTHh BBICTPAaWBATh OTHOIICHUS C JAPYTUMH JIIOJIbMU,
3a00TUTHCS, TPOSBIATH UHTEPEC U pa3periaTb KOH(IUKTEI.
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NPEJIMETHBIE PE3YJIbTATHI

K konimy obyuenuss B 10 kiiacce mpeameTHbE pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)arhb
c(hOPMHUPOBAHHOCTH Y 00yUAIOIIUXCS YMEHHIH:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb M MecTO (GU3UKU B (POPMHPOBAHMH COBPEMEHHOW HAy4YHOMU
KapTUHbl MHPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKH W TEXHOJOTHH, B NPAKTUYECKOW AEATEIbHOCTU
JIFOZIEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHHS] W3YYCHHBIX (U3MYECKHX MOJENIel: MaTepuanbHas TOYKa,
MHEepLHaIbHAs cucTeMa OTc4€Ta, abCONIIOTHO TBEPIOE TENO, UACANbHBIN ra3, MOAEIN CTPOCHUS ra3oB,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA HIIEKTPUUYESCKHUM 3apsi/l IPU PELICHUU (PU3UYECKUX 3a]a4;
pacrno3HaBaTh (U3NYECKUE SBJICHHS (MPOLIECChl) U OOBACHATH HUX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIAPHO-KUHETUYECKON TEOPUU CTPOCHUS BEUIECTBA M DJICKTPOJAUHAMHUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJeHHE TeJ, ABMKEHHE MO OKPYKHOCTH,
WHEpIHs, B3auMojielicTBUe Tel, AuQQy3usi, OpPOYHOBCKOE TBUKCHHE, CTPOCHHUE JKUIKOCTEH U TBEPBIX
Tel, u3MeHeHue oObéMa Ten NpU HarpeBaHWU (OXJAXKIEHUU), TEMJIOBOE PpaBHOBECHE, HCHAapeHue,
KOHJEHCAlHs, TUIAaBJICHUE, KPUCTAJUIM3alus, KATICHUE, BJIAXKHOCTh BO3/1yXa, ITOBBIICHHUE JABJICHHUS Ta3a
IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXK/y MapaMeTpaMu COCTOSIHUS Tra3a B M30Ipolieccax,
AJIEKTPU3ALIMS TEN, B3AaUMOACHCTBUE 3aPs/IOB;

OMKCHIBATH MEXAaHMYECKOE JIBIDKEHUE, HCHONb3ys (HU3NYECKHEe BEIUYMHBI: KOOpIMHATA, IYTh,
IIepEMELICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHJIa, UMIYJIbC Tejla, KMHETHYECKas JHEprusd,
MOTEeHIIMAJIbHAs YHEPrusi, MeXaHudyeckas paboTa, MEXaHWYecKask MOIIHOCTh; MPH OMHCAHUM MPABUIBHO
TPaKTOBaTh (PU3UYECKUA CMBICI WCIIOIB3YEMBIX BEIUYHH, WX OOO3HAYCHHSI W CJMHHUIIBI, HAXOIUTh
(dbopMyIbl, CBsI3BIBAIOIIUE JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTMMH BEJIUYUHAMH; OIHCHIBATH
M3YYCHHBIE TEIUIOBBIC CBOMCTBA TEINl M TCIUIOBBIC SIBJICHUS, HCIIONB3Ys (PU3MUYECKUE BETUIMHBL: JIaBIICHUC
raza, TeMmIeparypa, CpeIHssl KUHETHYEeCKas DSHEPrusi XaOTUYECKOTO  JIBXKEHHMS  MOJIEKYII,
CpeIHEKBaIpaTUYHAsl CKOPOCTh MOJICKYJ, KOJMYECTBO TEIIOTHI, BHYTPEHHSS JHEprus, padora rasa,
KO3 (UIIMEHT TOJE3HOTO ACWCTBUS TEIJIOBOTO JIBUTATelNls; MPU OMHCAHWU MPABUIBHO TPAKTOBATh
(UBUYECKUN CMBICT HCIONB3YEMbIX BEIMYHMH, MX OOO3HAYEHUsS W EAUHUIBI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUUMHAM;

OMHCHIBAaTh W3YUYEHHBIE AJICKTPUYECKHE CBOWMCTBA BEIECTBA M AJICKTPUYECKHE SIBICHHUS (IIPOIIECCHI),
UCTONB3Ysl (PU3MUECKHUe BEJTMYUHBI: dIIEKTPUUECKHUM 3aps, dIEKTPHUECKOe MoJe, HAMPsHKEHHOCTD MO,
MOTEHIMA, PA3HOCTh IMOTEHIMAJIOB; MPHU OMUCAHWU TPABWIHHO TPAKTOBATh (PUIUYECKUA CMBICIT
WCIOJIb3YEMBIX BEIMYMH, UX O0OO3HAYEHUS M €IWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOLIUE JAHHYIO
(hbUBUYECKYI0 BETUYMHY C JPYTUMHU BETUYMHAMU;

aHAIM3UPOBATh (PU3MUECKHE MPOIECCH U SABICHUS, UCIIONB3Ys (U3MUECKUE 3aKOHBI M MPUHITUIIBL: 3aKOH
BcemupHoro tarorenus, I, Il u I 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTrUH, 3aKOH
COXpAaHEHUsl UMIIYJIbCA, MPUHUMUII CYNEPHO3ZULIMU CUJI, IPUHIUII PAaBHONPABUS WHEPLUUAIBHBIX CUCTEM
OTCYETA, MOJEKYJIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBS3b CpPEIHEU
KMHETHYECKON PHEPTrUU TEIUIOBOTO JIBIXKCHHS MOJIEKYJl ¢ aOCOJIOTHOW TeMIlepaTypoi, TEPBBIA 3aKOH
TEPMOJUHAMHUKHU, 3aKOH COXpaHEHUsl 3JIEKTPUUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pa3nvyatrh
CJIOBECHYIO (hOPMYJITMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHHE W YCIOBHS (TpaHUIIbI, 00JIaCTH)
NIPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC NMPUHIUIBI JACHCTBUS MAIWH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB; pazinyaTh
YCIIOBUS MX O€30MacCHOT0 MCTOIh30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATh DKCIIEPUMEHTHI TI0 MCCIIEOBAHUIO (PU3MUECKHUX SBJICHHM M IMPOIECCOB C MCIOJIb30BAaHUEM
MPSIMBIX, U KOCBEHHBIX U3MEPEHHH, P 3TOM (QOpMYIUpOBaTH MpoOiieMy/3aady U TUIOTE3y yu4eOHOTo
JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 TIPEIJIOKEHHOTO O0O0OpYIOBaHUS, MPOBOJIUTH OIBIT U
(hopMyIHUpPOBATh BHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE U3MEpPEHMs] (U3UYECKUX BEIWYWH, MPU DOTOM BBIOHWpATh
ONTUMAJTBHBIA CIMOCOO W3MEPEHHUS U HCIONB30BaTh HW3BECTHHIE METOABl OIICHKH TIOTPElTHOCTeH
W3MEPEHHUI;
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UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MYECKHUMH BETMYMHAMH C HCIIOJIb30BAHUEM MPSMBIX U3MEPCHHH,
IpH 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (HUKCHUPOBAaTh pe3yJbTaThl IMOJYYEHHOH 3aBUCHMOCTHU
(Gu3MYEeCKUX BETUYUH B BUJIE TaOIUI] U TpaUKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIICAOBAHMUS;
coOmofaTh MpaBuiIa 0€30MacHOTO TpyJAa MpU MPOBEIECHUH KCCIEAOBaHUMNH B paMKax Y4eOHOro
OKCHEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH M NPOCKTHOH  JESATEIBbHOCTH C  HCIOJIb30BAHHUEM
W3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTh pacuéTHBIC 33/1a4M C SBHO 33/J1aHHON (PU3MUYECKON MOJIENbIO, UCTIONB3Ys (PU3UYECKHE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aui (PU3NUECKYIO0 MOJIEIb, BHIACIATh (PU3NUECKIE BEITUYUHBI
1 GOpMyIIBI, HEOOXOAUMBIE AJIS €€ PELICHHs, TIPOBOJUTH PACYETHI U OLIEHUBATh PEAIHLHOCTH MOJyYEHHOTO
3HaueHUs! GPU3NYECKON BETNUNHBL;

pelaTh KaueCTBEHHbIE 33Jaul: BbICTPAUBATh JOTMYECKH HENPOTUBOPEUMBYIO LIENOUYKY PACCYXIACHUU C
OIOPOI HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIOJI30BATh MPH PEUICHUN YUYEOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTUHU IS TIOMCKA,
CTPYKTYypUPOBAHHUS, UHTEPIIPETALIMM U TMPEACTABICHHUS Y4eOHON M HAy4YHO-MOMYJISIPHON HH(pOpMAIIHH,
MOJTyYSHHOH M3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH TOIyYaeMyI0 HH(OPMAIIHIO;
MPUBOJIUTh TPHUMEPHl BKIAJa POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHYECKHWE 3HaHUS MO (U3MKE B TMOBCEIHEBHON J>KM3HU Mg oOOecredeHus
0€30MacHOCTH TpU OOpalleHHH ¢ NPUOOpaMU W TEXHHUYECKUMH YCTPOHCTBAMH, JUIS COXpPaHEHHS
3JI0pPOBbS U COOIOCHUS HOPM DKOJIOTMYECKOTO TOBEJICHHUS B OKPY KaIOIIEH CpeIe;

paboTaTh B TpyIIE C BBHIMOJHCHHEM PAa3IMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIHI,
paIMoOHAaJIbHO pacHpeeNsaTh 00S3aHHOCTH M TUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalIUAX,

a/IeKBaTHO OLICHMBATh BKJIAJ{ KaXKJ0I'0 U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

TEMATHYECKOE INIAHUPOBAHHUE

Ne | HammenoBanu | Komu- ITporpamMMHOE copepxaHue OCHOBHBIE BUBI IEATEIBHOCTH
I/ | € pa3felioBHu | YECTBO oOy4aromuxcs
TeM y4eOHOro | 4Yacos
npenMera
Pasznen 1. @u3zuka 1 MeTOAbI HAYYHOI'0 TO3HAHUSA
1.1 | ®dusukau 2 ®du3nka — Hayka o IPUPOJE. N3y4yenne HaydHBIX
METOJIbI HayuHnble MeTo/1bI TO3HAHUSA (AMIIUPUYECKUX U
Hay4HOTO OKpY KaroIlero Myupa. TEOPETUYECKUX ) METOJIOB
MO3HAHUS Ponb skcniepumenTa u Teopuu B MO3HAHUS OKPY KAIOIIEro MUpa.

IIPOLIECCE MTO3HAHUS TPUPOJIBI. OO6cyxneHne rpaHull

DKCHepUMEHT B (PU3UKE. MIPUMEHUMOCTH (PU3NYECKUX

MonenupoBanue (hU3NIECKUX 3aKOHOB U TEOPHIL.

sBieHul u npoueccon. Hayunsle | PaGota B rpymme 1o noaroToBke

runote3sl. uzndeckue 3aKOHbI U | KOPOTKUX COOOIICHUN O PoJId U

Teopuu. [ paHUIIbI IPUMEHUMOCTH | MeCTe (PU3UKU B HAyKE U B

¢u3nyeckux 3akoHOB. [IpyHIMI | IPAKTUYECKOH EATEIbHOCTH

COOTBETCTBUSL. JTIOZIEH.

Poinb 1 MecTo Gpu3uku B JleMOHCTpalnys aHalorOBbIX U

(hopMUPOBaHUM COBPEMEHHOI U (POBBIX U3MEPUTETHHBIX

HAy4HOU KapTUHBI MUpa, B puOOPOB, KOMITBIOTEPHBIX

MPaKTUYECKON JEeSITeIbHOCTH JTATUYHKOB.

J0IeH OcBoeHME OCHOBHBIX ITPUEMOB
paboTsl ¢ 1TUdpoBOI
naboparopueit o Gpu3uKe

Hroro no pazneny 2

Pa3zgea 2. MexaHuka
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2.1

Kundlramanca
THKA

MexaHnueckoe JBUKECHUE.
OTHOCUTENBHOCTH
MEXaHUYECKOT'O JIBUKEHUS.
Cucrema orcuéra. TpaekTopus.
[Tepemenienue, CKOpOCThH
(cpeaHsisi CKOpOCTb, MTHOBEHHAs
CKOPOCTb) U YCKOPEHUE
MaTepuaibHON TOYKH, UX
IIPOEKIIMH HAa OCHU CUCTEMBI
koopauHat. CioxeHue
MEPEMEIICHUI U CIIOKEHUE
CKOpPOCTEH.

PaBHOMepHOE 1
PaBHOYCKOPEHHOE
HPSIMOJIMHENHOE IBUKECHHUE.
I'paduku 3aBUCHMOCTH
KOOPJAHMHAT, CKOPOCTH,
YCKOPEHUS, MyTH U NTepeMELICHUs
MaTepUaIbHON TOYKH OT
BPEMEHH.

CBobOosiHOE MajieHne. Y CKopeHue
CBOOOJHOTO MAJCHHUS.
KpuBonnHelHOE nBUXKEHUE.
JIBr>keHue MaTeprualIbHOM TOUKHU
10 OKPY’KHOCTH € TIOCTOSTHHOM 11O
MOZYJIIIO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JIMHEWHAsA CKOPOCTb.
[lepuon u yactora oOpaleHHUS.
LenTpocTpemuTenpHoe
yckopenue. Texuuueckue
YCTpOMCTBA U

IIPaKTU4YECKOE NIPUMEHEHNE:!
CHUIOMETP, ABMKEHHUE CHAPSIJIOB,
LIETIHBIE U peMEHHBIE NTepeaadn

IIpoBeneHue 3KcrIepuMeHTa:
W3y4YEHUE HEPAaBHOMEPHOTO
JBUKEHUS C LIETIBIO ONPEACIICHUS
MIHOBEHHOU CKOPOCTH;
HCCIeA0BaHUE COOTHOIICHUS
MEXAY MyTSAMHU, IPOUIEHHBIMU
TEJIOM 3a T0CJIeIOBATEIbHBIC
paBHbIE IPOMEKYTKH BPEMEHH
[IPU PAaBHOYCKOPEHHOM
JBUKEHUHU C HAYaJIbHOU
CKOpOCTBIO, PaBHOM HYJIIO;
U3YyUYEHUE JBUKEHUS IapHKa B
BSI3KOM KUJKOCTH; U3YUYCHHUE
JBUKEHHS TeJia, OPOIIEHHOTO
TOPU30HTAIIBHO.

OOBbscHEeHHE OCHOBHBIX
MPUHLIMIIOB AEHCTBUS
TEXHUYECKUX YCTPOICTB, TAKUX
KaK: CIIUJIOMETP, LIEMHBIE U
pEMEHHBIE NepeIauu ABUKECHUS;
U YCJIOBHM HX 0€301acHOro
UCII0JIb30BaHHU B [IOBCEITHEBHOM
KU3ZHHU.

Pemenue pacu€THbIX 3a51a4 ¢
SIBHO 3aJJaHHOW (PU3UUECKOU
MOJIEJIBIO C UCTIOJIB30BAHUEM
OCHOBHBIX ()OPMYJT KHHEMATHUKH.
[Toctpoenue u ananus rpaduxos
3aBUCUMOCTEN KMHEMAaTHYEeCKUX
BEJIMYMH OT BPEMEHH JIJIst
PaBHOMEPHOTO

Y PaBHOYCKOPEHHOI'O
MPSIMOJIMHEHHOTO IBHYKCHHSI.
Pacnio3naBanue Gpuznyeckux
SIBJICHUH B yU€OHBIX ONBITAX U
OKPY’KaIOIIEeH KU3HU:
PaBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJTMHENHOE JIBIDKCHUE,
CcBOOOIHOEC MaJCHUE TEIl,
JBIDKEHUE 110 OKPYKHOCTH.
Onurcanne MEXaHUYECKOTO
JBIDKEHUSI C UCTIOJIh30BAHHEM
(U3MYECKUX BEINYMH:
KOOpAWHATA, ITyTh,
nepeMenieHne, CKOpoCTh,
YCKOpEHHE.

PaGora B rpynmax npu
TJIAHUPOBAHUH, TIPOBEJICHUU U
HMHTEPIIpETAIMU PE3YyJIbTaTOB
OMBITOB U aHAJIU3E
JIOTIOJIHUTEIbHBIX HCTOYHUKOB
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uH(bOpMAIMK IO TEME

2.2 | JuHamMuKa [TpuHIUIT OTHOCUTENBHOCTH CpaBHeHMe macc
lNanmnes. IlepBblil 3aK0H B3aUMOJCUCTBYIOIIUX TEII.
Herorona. MnepunanbHbie N3yueHune 3aBUCUMOCTH CUIIBI
CUCTEMBI OTCYETA. YIPYTOCTH OT J1eopMaIuu;
Macca Tena. Cuna. [IpuHuun CpaBHEHHUE CUJI TPEHHUSI OKOS,
cynepnosuiuu cuil. Bropon KaueHMS U CKOJIbKEHHUS.
3akoH HproToHa 11 OObscHEeHrnEe HEBECOMOCTH.
MaTepuanabHOU TOUKH. TpeTnit IIpoBeneHue 3kcriepuMeHTa:
3akoH HproToHa 11 MCCJIEIOBAHNE 3aBUCUMOCTH CUJI
MaTepUaIbHBIX TOYEK. 3aKOH YIPYTrOCTH, BO3HUKAIOIINX B
BCEMHUPHOro TAroreHus. Cumna IpyKUHE U PE3UHOBOM 00pasIle,
TsokecTu. [lepBast kocMuueckas OT UX
CKOPOCTb. nedopMaiuu; u3yueHue
Cuia ynpyroctu. 3akoH ['yka. JBUKCHHS OpyCKa 10 HAKIIOHHOU
Bec rena. IJIOCKOCTH; UCCIIEJOBAaHUE
Tpenue. Buasl Tpenus (mokos, YCJIOBHMM paBHOBECHS TBEPAOTO
CKOJIb)KeHUs1, KaueHus ). Cuma TeJa, UMEIOLIEr0 OCh BpalllCHHUS.
tpenust. Cyxoe Tpenue. Cuna OO0BsicHeHHE 0COOEHHOCTEN
TPEHUS CKOJIBbKEHUS U CUila PaBHOMEPHOI'O U
Tpenus nokost. Koagduument PaBHOYCKOPEHHOI'O
TpeHus. Cuia CoOnpoTUBICHUS HIPSIMOJIMHEMHOTO JIBUKEHUS,
NIpH ABMKEHUH TEJIa B )KUAKOCTH | CBOOOIHOTO MAJCHUS TET,
WJIM Ta3e. JBUKEHUS 110 OKPY’KHOCTH Ha
[ToctynarensHoe n OCHOB€ 3aKOHOB HbproTOHa,
BpalaTeIbHOE JBUKEHUE 3aKOHA BCEMUPHOTO TATOTEHUS.
a0COJIIOTHO TBEPOTO TENA. OOBsicHeHHE OCHOBHBIX
MOMEHT CuJIbl OTHOCUTENIBHO OCH | MIPUHLIUIIOB IEHCTBUS
BpaieHus. [1nevo cumbl. YcioBus | MOAIIMIHUKOB U UX
paBHOBECHS TBEPIOTO TeNa. MPaKTUYECKOr0 MPUMEHEHHS.
TexHuyeckue yCcTpoucTBa u OObsicHeHHEe TBUKEHUS
MPAaKTUYECKOE IPUMEHEHHUE: MCKYCCTBEHHBIX CITyTHUKOB.
TIOIIUITHAKY, TBUKCHUE Pemenue pacuérHbix 3a1a4 ¢
HCKYCCTBEHHBIX CITyTHUKOB SIBHO 3aJJaHHON (hrU3HUecKoi
MO/IETIBIO C UCTIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (OpMYTT
JTUHAMUKH.
Pacno3naBanue GpuznuecKux
SIBJICHUM B YUEOHBIX OTIBITAX U
OKPY’KaIOIIeH KU3HU: UHEPLIUS,
B3aMMOJEHCTBHE TeJl.
Ananu3 (pU3NYECKUX MPOLECCOB
U SIBJIEHUW C UCTOJIb30BAHUEM
3aKOHOB M MPUHIIMIIOB: 3aKOH
BCEMUPHOIO
tarorenus, I, I u III 3akoHBI
Hprotona, nmpuHImn
CYNEPIIO3UIUHU CHII, TPUHIUIT
PaBHOIIPABHOCTH WHEPIIHATBHBIX
CUCTEM OTCUETa
2.3 | 3akoHBI Nmnynbc MmaTepuanbHOM TOUKU [IpoBenenue skciepuMeHTa:

COXpaHEHUs B

(Tena), cUCTEMbI MAaTEpUATIBHBIX

U3y4eHue adCOMIOTHO
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MCXaHHUKEC

To4eK. Mnyiibe cuitel u
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH
COXpaHEHUs1 UMITYJIbCA.
PeakTuBHOE IBUKEHUE.
Pab6ota cubl. MOITHOCTH CHJTBIL.
Kunernueckas sneprus
MaTepuanbHOU TOUYKU. TeopeMa
00 U3MEHEHUU KHUHETUYECKOU
SHEPTHUH.
[ToTeHumanbHas SHEPrHUsl.
IloTenumanpHas YHEPrUs yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToreHmanpHas 3Heprus Temna
BOJIM3U MIOBEPXHOCTH 3EMIIU.
[ToreHManbHbBIE U
HEMOTeHIUaIbHbIE CHIIbL. CBSI3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI T€Jl. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPIuM. YIIPYTHUE U HEYyIIPyrue
CTOJIKHOBEHUsA. TexHuueckue
YCTPOMCTBA U NIPAKTHYECKOE
MPUMEHEHHE: BOJIOMET, KOMED,
IPYXUHHBIN UCTOJET, ABHKEHNE
paker

HEYINPYTroro yJapa ¢ MOMOILbIO
JIBYX OJIMHAKOBBIX HUTSHBIX
MAasiTHUKOB; UCCIIEI0BAaHUE CBSI3U
paboThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOM dHEpruu Teia Ha
pUMepe PacTIKEHUS
PE3UHOBOIO KI'yTa.
Onenka abCONIOTHBIX U
OTHOCHUTEJIBHBIX OTPEIIHOCTEN
U3MEepeHH Pu3nuecKux
BEJIMYHH.

Pemenue pacuéTHbIX 3a1a4 ¢
SIBHO 3aJJaHHON (pU3MYecKoi
MOJIEJIBIO C HCTIOIb30BaHHEM
OCHOBHBIX 3aKOHOB U ()OPMYIT
JTUHAMHUKHU ¥ 3aKOHOB
COXpPAHEHUS.

Pemenne kauecTBEHHBIX 33124 C
OIIOPOI HA U3yUYEHHBIE B pa3jieie
«MexaHHKay 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUYECKHEe
SIBJICHUS.

Onucanne MEXaHUYECKOTO
JIBUKEHHS C UCIIOJIb30BAHUEM
($U3HYECKUX BEIMYHMH: UMITYJIbC
Tena, KWHETUYECKasi YJHEPIUs,
MOTEHLIMAJIbHAs HEPT s,
MeXaHHuecKas paboTa,
MEXaHUYECKasi MOILITHOCTb.
AHanu3 GU3NYECKUX MPOLECCOB
Y SBJIEHUU C UCTOJb30BAHUEM
3aKOHA COXPAaHEHHUS
MEXaHUYECKOW SHEPTUH, 3aKOHA
COXPAaHEHHUS UMITYJIbCA.
OOBsicHeHHe OCHOBHBIX
IIPUHLIAIIOB AEUCTBUS U
MPaKTUYECKOrO TPUMEHEHHUS
TEXHUUYECKUX YCTPONCTB, TAKMX
KaK: BOJIOMET, KOTED,
MPYXUHHBINA TUCTOJIET.
OObsicHEeHNE ABUKEHUSI PaKeT C
OIOPOM Ha U3yUYEHHBIE
¢bu3nyecKkre BeITUUNHBI U 3aKOHBI
MEXAHUKH.
Hcnonws3oBanue npu NOArOTOBKE
COOOIIeHNH O TPUMEHEHUU
3aKOHOB MEXaHHUKH COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHM
JUISL IOMCKA, CTPYKTYPUPOBaHUS,
MHTEPIPETALU U IIPEICTaBICHUS
nHpopMaLnuY, KPUTHYECKUN
aHaJIM3 [OJTy4aeMOoi
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uHpopMauu
[IpoBeneHne KOCBEHHBIX
WU3MEPEHUI, UCCIIEI0BAaHUN
3aBHUCHUMOCTEH PU3NYECKUX
BEJIMYMH, [IPOBEPKA
IIPEJIOKEHHBIX THIIOTE3

HWToro no pazneny 20
Pasznea 3. MoJsiekyasipaasi Gu3uKa 1 TEPMOAUHAMUKA
3.1 | OcHOBBI 9 OcHOBHBIE TIOJIOKEHUS [IpoBeneHue 3KcriepuMeHTa:
MOJICKYJISIPHO- MOJIEKYJISPHO-KMHETUYECKOM OTIpEeJIeIICHUE MacChl BO3/IyXa B
KHHETUYECKOM TEOPUU U UX OIBITHOE KJIACCHOM KOMHATe Ha OCHOBE
TEOPHH obocHoBaHue. bpoyHOBCKOE U3MepeHuil 00bEMa KOMHATHI,

neuxenne. uddysus. Xapakrep
JBUKEHUS U B3aUMOJCHCTBUSA
yacTul Beuectsa. Monenn
CTPOEHHUS ra30B, KUIKOCTEN U
TBEPJBIX TET U 00BICHEHUE
CBOMCTB BeIllECTBA HA OCHOBE
9TUX MoJener. Macca u pa3mepsl
Moueky. KonuuecTBo BeniecTsa.
[TocTostnuas ABoraapo.
TennoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
IlIxana remneparyp Llenscus.
Mopeins niieanbHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UJI€aTIBHOIO rasa.
AOcomtoTHas TemnepaTypa Kak
Mepa CpeTHEN KUHETUYECKOU
SHEPTUU TEIJIOBOTO JBUKCHHUS
yacTtul rasza. [llkana temnepatyp
KenbpBuHa. ['a30BbI€ 3aKOHBI.
VYpaBHenue MenzeneeBa—
Knaneiipona. 3akon /lanbToHa.
H3onporneccor

B UJICAJIbHOM Tra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA,
n30Xx0pa, n3obapa.

TexHuueckue ycTpoucTsa u
MIPaKTUYECKOE TPUMEHEHHE:!
TEPMOMETp, OapoMeTp

JTaBJICHUS U TEMIIEPATyphI
BO3/lyXa B HEW; UCCIIEI0BAaHUE
3aBUCUMOCTHU MEX]TY
napaMeTpaMu COCTOSHHUS
Pa3peKEHHOTO rasa.

Onenka abCONIIOTHBIX U
OTHOCHUTEIIbHBIX IOTPELIHOCTEN
u3MepeHuil puznueckux
BEJIMYUH.

OOBsicHEHHE OCHOBHBIX
IPUHIUIIOB ACUCTBUI
TepMOMeTpa U OapomeTpa u
YCJIOBHM MX O€30I1acHOTO
VCIIOJIb30BaHUs B IIOBCEITHEBHOMN
KU3HU.

Pacnio3naBanue gpusnueckux
SIBJICHUN B yUEOHBIX ONBITAX U
OKpy’Karomien xu3Hu: auddysus,
OpOYHOBCKOE JBUKEHUE.
Onucanue TEMIOBbBIX SABJIECHUH C
HCIIOJIb30BaHNUEM (PU3HUECKUX
BEJIMYMH: JaBJICHUE Ta3a,
TeMIeparypa, CpeaHss
KHHETUYECKasi SHEPTUs
Xa0TUYECKOTO JIBUKECHUS
MOJIEKYJ1, CPETHEKBaIpaTU4HAs
CKOPOCTH

MOJIEKYJ. AHANU3 (pru3nyecKux
MPOIIECCOB U SIBJICHUI C
ncnoas3oBanueM MKT, razoBeix
3aKOHOB, CBSI3U CpEHEN
KMHETUYECKOU SHEPTUU
TEIUIOBOTO JIBMKEHHUS MOJIEKYII C
abCOIOTHON TeMITepaTypou.
Pemrenne pacu€THbIX 3a71a4 €
SIBHO 33/1aHHON (PU3NYECKOM
MOJIEJIBIO C UCIIOJIB30BAaHUEM
OCHOBHEIX mooxenuiit MKT,
3aKOHOB ¥ (OpMYJT
MOJICKYJISIPHOIN (PU3HKH.
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Pabora B rpynmnax mnpu
IUITAHUPOBAHHH, TPOBEICHUN
MHTEPIPETAIUU PE3yIbTaTOB
OIIBITOB U aHAIIN3E
JIOTIOJTHUTEIBHBIX UCTOYHUKOB
MH(pOpMaIHH 110 TeMe

3.2 | OcHOBBI 10 TepmoauHaMuueckas cuctema. [IpoBeneHue 3KcriepuMeHTa:
TepMOIMHAMU- BnyTtpeHnnss sueprus U3MEPEHHE YICIbHOU
KU1 TEPMOAMHAMHYECKON CUCTEMBI U | TEIUIOEMKOCTH BEILIECTBA.
CHOCOObI €€ U3MEHEHHS. Onenka abCoNMOTHBIX U
KonnyectBo TemnoTs! u padora. OTHOCHUTEIIBHBIX IOTPELIHOCTEN
BnyTtpeHnnss sueprus U3MEpeHHH PU3nIecKux
OJIHOATOMHOT'0 MJICAJIbHOI'O Ta3a. | BEJIMYHUH.
Bunsl Tennonepenayu: N3ydenue Mmoaenen naposou
TEIIONPOBOAHOCTh, KOHBEKIHS, TypOWHBI, IBUTATEIIS
W3IIy4eHue. Y 1eabpHas BHYTPEHHETO CrOpaHusl,
TEIIOEMKOCTh BEILIECTBA. PEaKTUBHOT'O JIBUTaTEIIs.
KonunuecTBo TemioTsl npu OObscHeHrEe TPUHLIUIIOB
TeIuIoepeaye. JEUCTBHS U YCIIOBUI
[TonsiTue 06 aquabarHom 0€30IMMacHOT0 UCTOIb30BAHUS
npouecce. [lepBblil 3aK0H B IIOBCEHEBHOM KU3HU
TepMoauHamMuKku. [Ipumenenue JIBUTaTENsl BHyTPEHHETO
[IEPBOr0 3aKOHA TEPMOJMHAMUKHN | CTOpPaHMsl, OBITOBOTO
K u3orpoueccam. ['paduueckas XOJIOAWJIBHUKA, KOHAUIIMOHEPA.
MHTEepHpeTanus padoThI ra3a. Onucanue cBONCTB TeN U
BTopoii 3aK0OH TepMOIMHAMUKHU. TEIJIOBBIX SIBJIEHUM C
HeobOpatumocTs miporieccoB B HCIIOh30BaHUEM (PU3UUECKUX
MIpUpPO/IE. BEJIMYMH: JaBJICHHE rasa,
TernnoBsie MamuHbl. [IpuHIUIBL | TEMIIEpaTypa, KOJIHYECTBO
JEHCTBHUS TETIOBBIX MAIIUH. TEIJIOThI, BHYTPEHHSIS] SHEPT U,
[Ipeo6pa3oBanust sHEpruu B pabora rasa.
TEIJIOBBIX MalIMHAX. Pemienue pacu€THbIX 3a7a4 €
Koaddumment nonesnoro SIBHO 3aJJaHHOUW (PU3MUECKOU
JENCTBUSI TEINIOBOM MAIIMHBI. MOJIEJIBIO C UCTIOJIB30BAHUEM
Huxn KapHo 1 ero koappuiimeHT | OCHOBHBIX 3aKOHOB U (OPMYIT
IIOJIE3HOTO JEHCTBHSL. MOJIEKYJISIPHOUN PHU3UKU U
DKOJOru4ecKue mpooIeMbl TEPMOJIUHAMHUKH.
TEIIOPHEPTETUKH. Pemrenne kauecTBEHHBIX 33]1a4 C
TexHuyeckue yCcTpoucTBa u ONOPOW Ha U3YUYEHHBIE B pa3zene
MPAaKTUYECKOE IPUMEHEHHUE: «Monexynsipaas pusuka u
JIBUTATETh BHYTPEHHETO TEPMOJMHAMUKA 3aKOHBI,
Cropanus, ObITOBOM 3aKOHOMEPHOCTHU U (PU3HUECKHE
XOJIOUIBHUK, KOHTUITUOHED SIBJICHHSI.
PaGora B rpynmnax npu aHanuze
JOTIOTHUTEITLHBIX HCTOYHHKOB
nH(OpPMAILIUHU TI0 TEMe
3.3 | ArperatHbie 5 [TapooOpazoBanue u [IpoBenenue skcriepuMeHTa:
COCTOSIHUS KoHAeHcauus. Mcnapenue u N3MEPEHUE OTHOCUTEIBHON
BElIEeCTBA. Kunenue. AOCOIOTHAs U BJIQ)KHOCTH BO3/yXa.
da3z0BbIe OTHOCUTEJIbHAS BIIAYKHOCTh Ornenka abCONMIOTHBIX U
Mepexoabl Bo3ayxa. HacklimenHslit map. OTHOCHUTEJbHBIX MOTPEIIHOCTEHN

Y nenbHag Termiora

U3MEpEeHUN PU3NIECKUX
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napooOpazoBaHusl. 3aBUCUMOCTh
TEMIEPaTypbl KUTIEHUS OT
JTaBJICHHUS.

Teépnoe Teno. Kpucramimyeckue
u amop(dHbIe Tena. AHU30TPOIUS
CBOMCTB KpucTauioB. XKunakue
Kpuctaabsl. CoBpeMEHHbIE
Matepuaibl. [lnaBnenue u
KpucTaju3anus. Y ieabHast
TEIUIOTA IJIABJICHUS.
CyO6numarnusi.

VYpaBHeHHe TEII0BOro H6anaHca.
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTHH
MIOJIy4YEHHUSI COBPEMEHHBIX
MaTepuasoB, B TOM YHUCIIE
HaHOMAaTepHaJIOB, U
HaHOTEXHOJIOTUU

BEJIMYUH.
N3ydeHue cBOMCTB HACHIIIEHHBIX
11apoB, CIIOCOOOB U3MEPEHUS
BJIQYKHOCTH

Habmronenue xunenus npu
IOHMKEHHOM J1aBJICHUH,
HarpeBaHus U IJIaBJICHUS
KPUCTaJUIMYECKOTO BEIIECTBA.
OOBsicHeHHE TPUHITUIIOB
JICUCTBUS U YCIIOBHI
0€30IMacHOTO UCIIOIh30BAHUS B
MIOBCEHEBHOM KU3HU
TUTPOMETPA, IICUXPOMETPA,
KaJIOpPUMETpA.

N3ydenue TexHonorui
MOJIyYEHUS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIIE
HaHOMAaTEPHUAJIOB.

Pemenne pacu€THbIX 3a1a4 €
SIBHO 3aJ]aHHOM (PU3HUECKOU
MOJIEJIBIO C UCTIOIB30BAaHHEM
ypaBHEHHUS TEIUIOBOTO OanaHca.
Pemenne kaueCTBEHHBIX 3aa4 C
OMOpOiIl HAa U3YUYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKHE
SIBJICHUS TIO TEME.
PacnioznaBanue gpusnyeckux
SIBIICHUN B yUEOHBIX OMBITAX U
OKPY’KaOIIEH )KU3HU:
nedopmarus TBEPIBIX Tel,
HarpeBaHue U OXJIAXKJICHHE Tel,
M3MEHEHUE arperaTHbIX
COCTOSIHU BEIIECTBA U
00BsICHEHUE UX Ha OCHOBE
3aKOHOB U (OPMYJT
MOJIEKYJISIPHON (PU3UKH.
Hcnonb3oBanue
MH(OPMAIMOHHBIX TEXHOJIOTHI
JUTSI TIOUCKA, CTPYKTYPUPOBAHMSI,
WHTEpIpETAIMU U MPECTaBICHUS
“H(pOpMAIUU TTPH TIOITOTOBKE
COOOIIEHNH O TIPUMEHEHUU
3aKOHOB MOJIEKYJISIpPHOU (pU3nKu
Y TEPMOJIMHAMHUKYU B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pasaery

24

Paznea 4. DiiekTpoanHamMuKa

4.1

JIEKTPOCTA-
THKA

10

OnexTpusanus Tell.
DnekTpuyecKkui 3apsia. /IBa Bumaa
ANEKTPUUYECKUX 3apPsI0B.
[IpoBoAHMKY, TUANEKTPUKU U
MIOJIYIIPOBOIHUKH. 3aKOH

[IpoBeneHue sKkciepuMeHTa:
HU3MEPEHUE IIEKTPOEMKOCTH
KOHJICHCATOpA.

Oreuka abCOJIOTHBIX U
OTHOCUTCIIbHBIX ITOT" pCHIHOCTefl
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COXPAHEHUS AIEKTPUYECKOTO
3apsija.

B3aumoneiictBue 3apsiioB. 3aKOH
Kynona. Toueunsrit
JIIEKTPUYECKUN 3apsI.
DNEeKTpUYECKOoe MOoJeE.
Hanpssk€HHOCTB IIEKTPUYECKOro
nosi. [IpuHnun cynepnosuuyu
3JIEKTPUYECKUX MoJe. JInnnn
HaIPSHDKEHHOCTH YJIEKTPUYECKOTO
OIS

Pabota cui 3nekTpocTaTHYecKoro
nosst. [Torennman. PasHocts
noteHuuanos. [IpoBogHuku u
JUBJIEKTPUKHU B
NEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
IIPOHULIAEMOCTb.
Onekrpoémkoctb. Konnmencarop.
ONEKTPOEMKOCTH INIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOIO KOHAECHCATOPA.
TexHuueckue ycTpoucTsa u
IIPaKTU4YECKOE IPUMEHEHHUE:!
ANEKTPOCKOI, FIEKTPOMETP,
NEKTPOCTATUYECKAS 3aLIUTA,
3a3eMJIEHUE AJIEKTPONIPUOOPOB,
KOHJIEHCATOP, KONIMPOBaJIbHBIN
anmapar, CTpyWUHBbIA IPUHTED

U3MEpEeHUN PU3NIECKUX
BEJIMYMH.

N3ydeHne NpuHIUIIOB NEMCTBUS
3JIEKTPOCKOIA, JIEKTPOMETPA,
KoHAeHcaropa. M3yuenue
INPUHIUIIOB ACHCTBUSA

U ycJI0BHI 0€3011acHOrO
IIPUMEHEHHUS B IPAKTUYECKOU
YKU3HU, KOIIMPOBAJILHOTO
amnmapara, CTpyHHOro IpuHTepa.
PaccmoTtpenne ¢uznueckux
OCHOBAaHMUH 3JIEKTPOCTATUYECKON
3allUThl U 3a3€MJICHUS
ANEKTPONPUOOPOB.

Pemrenne pacu€THbIX 3a1a4 €
SIBHO 3aJ]aHHOM (PU3NUECKOU
MOJIENBIO C UCTIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB U OpMYTT
ANEKTPOCTATUKH.

Pemienne kauecTBEHHBIX 3a]1a4 C
ONOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue
SIBJICHUS AJIEKTPOCTATUKH.
Pacnio3naBanue ¢puznyeckux
SIBIICHHUI B y4eOHBIX OMBITaX U
OKpY KaroIleH KU3HU:
ANEeKTpU3aLus Te,
B3aMMOJEMCTBHE 3aps 0B U
00BsICHEHHE UX Ha OCHOBE
3aKOHOB U (OpMyT
ANEKTPOCTATUKH.

Onucanne U3y4eHHBIX CBONCTB
BELIECTBA U IEKTPUUECKUX
SIBJICHUH C MCIIOJIb30BaHUEM
(U3MYECKUX BEJIINYMH:
ANEKTPUYECKUH 3apsiz,
HaNPsKEHHOCTD DJIEKTPUYECKOIO
oI,

MOTEHIINaJ, Pa3HOCTh
MIOTEHIIUAJIOB, MIEKTPOEMKOCTb.
AHanmm3 GuU3NIECKUX MPOIECCOB
U SIBJIEHUH C UCIIOJIb30BaHUEM
(hu3MYECKUX 3aKOHOB: 3aKOHA
COXPAHEHHUS NIEKTPUUYECKOTO
3apsa, 3akoHa Kynona.

Pabora B rpynmnax npu aHaauze
JIOTIOTHUTEIbHBIX HCTOYHUKOB
nH(pOpMAaIUU U MTOATOTOBKE
COOOIIIEHUH O MPOSBICHUHT
3aKOHOB IEKTPOCTATUKHU B
OKPYXaIOIIEH )KU3HU 1
IIPUMEHEHHUH UX B TEXHUKE
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4.2

ITocTostHABIM
AIEKTPUICCKU
¥ Tok. Toku B
Pa3IUYHBIX
cpenax

12

DNeKTpUYeCKUil TOK. Y CIoBus
CYIIIECTBOBAHMS DJICKTPHUECKOTO
toka. Mcrounuku Toka. Cuia
Toka. I1oCTOSTHHBIN TOK.
Hanpspokenune. 3akon Oma juist
y4acTKa IeIH.

DIEKTPUUYECKOE COMPOTUBIICHUE.
VY aenpHOE CONPOTUBIICHHE
BemiecTBa. IlocnenoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE
COCTMHEHHE MMPOBOTHUKOB.
Pabota smekTpuueckoro Toka.
3akon Jxoyns—Jlenna.

MoIIHOCTh QJICKTPHUYCCKOI'O TOKaA.

DNEeKTPOABUKYIAS CUTIA U
BHYTpPEHHEE COIPOTUBIICHUE
HCTOYHUKA TOKa. 3akoH Oma 11
TMIOJIHOM (3aMKHYTOHA)
anekTpudeckon nenu. Koporkoe
3aMbIKaHUE.

DneKTpOHHAas IPOBOAUMOCTD
TBEPBIX METAIJIOB. 3aBUCUMOCTh
COIIPOTHUBIIEHUS METAIIIIOB OT
TEMIEPaTyphbl.
CBepXnpoBOIUMOCTb.
DNEeKTPUUECKU TOK B BAaKyyMe.
CBoiicTBa DIIEKTPOHHBIX ITyYKOB.
[TonmynpoBoanuku. CoOcTBeHHAs
Y TIpUMECHAst IPOBOTUMOCTb
MOJIyIIpOBOAHUKOB. CBOMCTBA p—
n-nepexoja.
[TonynpoBoAHUKOBBIE TPUOOPHI.
DNEeKTpUUECKUN TOK B pacTBOpPax
U paciijiaBax dJIEKTPOJIUTOB.
DNeKTpOIUTHYECKAS
aucconuanys. JNEeKTPOIIn3.
DNEeKTPUYECKHUI TOK B rasax.
CamocTosiTenbHbIN 1
HECAMOCTOSITENbHBIN pa3psI.
Monnus. [Inazma. Texunueckue
YCTpOMCTBA U

MIPAKTUYECKOE IPUMEHEHUE!
aMIepMeTp, BOJIbTMETP, PEOCTar,
WMCTOYHUKHU TOKa,
JJIEKTpOHarpeBaTebHbIe
npubopHI,
3JEKTPOOCBETUTEIbHBIE
puOOpHI, TEPMOMETP
COIPOTHBIICHUS, BAKYyMHBII
TIMO, TEPMUCTOPHI U
(hoTope3ucTopsl,
MOJIYIIPOBOIHUKOBBIN U0,

IIpoBeneHue 3KcrIepuMeHTa:
U3Yy4YECHHE CMEIIAHHOTO
COCIMHEHMS PE3UCTOPOB;
n3mepenue DJ1C ucTouHrka Toka
U €ro BHYTPEHHETO
COIIPOTHBIICHUS; HAOJIIOICHHUE
3JIEKTPOJIN3A.

OneHka abCONIIOTHBIX U
OTHOCHUTEIIBHBIX ITIOIPEIIHOCTEN
u3MepeHuil puznueckux
BEJINYUH.

OOBbsicHEHNE NPUHIIUIIOB
JEUCTBHS U YCIOBUI
0€30I1aCHOT0 MPUMEHEHUS
aMIIepMeTpa, BOJIBTMETPA,
peocTaTa, ICTOYHUKOB TOKa,
3JIEKTPOHATrPEBATEIIbHBIX U
JJIEKTPOOCBETUTEIBHBIX
npuOopoB,

TEPMOMETPA CONPOTUBIICHUS,
BaKyyMHOI'O IM0/1a, TEPMUCTOPOB
1 (OTOPE3UCTOPOB,
IIOJIYIIPOBOTHUKOBBIX JUOJIOB,
raJIbBaHUKH.

Pemenne pacu€THbIX 33124 C
SIBHO 33/1aHHON (PU3NYECKOM
MOJEJIBIO C UCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB U (pOpMYyJI
TeMbl «IlocTosTHHBII
JIEKTPUYECKUN TOKY.
PacnioznaBanue gpusnyeckux
SIBJICHUH B y4EOHBIX OIBITaX U
OKPY’KaOIIEH )KU3HU:
3JIEKTPUYECKAsk IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MATHUTHOE
JIIEUCTBUS TOKA.

AHanu3 3JIeKTPUUECKUX SIBICHUM
1 MIPOLIECCOB B LEMAX
IIOCTOSIHHOT'O TOKa C
HCIIOIb30BAaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MIOCJIEI0BATEIBHOTO U
NapajuIeIbHOTO COCIMHEHMS
IIPOBOJIHUKOB, 3aKOH J[[koys-
Jlenua.

Ornrcanne U3y4eHHBIX CBOWCTB
BEILECTB U JIEKTPUYECKUX
SBJICHUM C HCIIOJIb30BAHUEM
(U3NYECKUX BETHYNH:
JNEKTPUYECKUH 3apsill, CHJIa TOKa,
JJIEKTPUYECKOE HAIPSKCHUE,
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rajJlJbBaHUKa

ANEKTPUYECKOE COTIPOTHBIICHUE,
pa3HoCTh noreHnuanos, I/C,
paboTa Toka, MOIIHOCTh TOKA.
Hcnonp3oBanue
MH()OPMAIIMOHHBIX TEXHOJIOTHI
JUTSl TIOMCKA, CTPYKTYPUPOBAHHS,
WHTEPIPETAINH U TIPEICTABICHUS
“H(pOpMaIUU MTPH TOATOTOBKE
COOOIICHUH O IPUMEHEHUHU
3aKOHOB IOCTOSIHHOTO TOKa B
TEXHUKE M TEXHOJIOTHSIX

Hroro no pazueny 22
OBIIEE 68
KOJIMYECTBO

YACOB I1O

[TPOIT'PAMME

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4yacoB
DJIeKTPOHHbIE
HaunmenoBanue JIa6o-
Ne Konrt- (undposbie)
pa3aeji0B U TEM parop-
n/n Bcero POJIbHBbIE o0pa3oBaTte/ibHbIE
NMPOrpamMMbl HbIE
padoThI pecypcesl
padoThI
Paznen 1. DUBUKA U METOAbI HAYYHOI'O ITO3HAHUSA
11 ®usnka 1 METOBI 5 bu6mmoteka [IOK
' HAYYHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoteka IIOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
. 7
22 Jemamika https://m.edsoo.ru/7f41bf72
23 3aKOHbBI COXpAHEHUS B 6 1 1 bubnuoteka [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuotexa [JOK
' KHHETUICCKOW TeOpUH https://m.edsoo.ru/7f41bf72
39 OCHOBBI 10 1 bubnuotexa [JOK
' TEPMOJIUHAMHUKHI https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS 5 bubnuotexa [JOK
' BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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MEePEXOIbI
Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6nmoreka [IOK
41 UeKTpOCTaTHK 10 https://m.edsoo.ru/7f41bf72
[TocTrossHHBIM
49 AIIEKTPUYECKHI TOK. 12 1 bubmuorexa [JOK
' Toku B pa3sIUYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68 3

YACOB II0 ITPOTPAMME
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