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Pazgen 1. IOSICHUTEJIBHASA 3AIIACKA

IIporpamma 1o ¢usmKe 6a3oBOro YpoBHS Ha YpOBHE CpeJHero oGIero ob6pazoBanus
paspa0oTaHa Ha OCHOBE NOJNOXCHHA W TpeGOBAHHMH K pE3yIbTATAM OCBOEHHS OCHOBHOM
obpasoBarenbHOM nporpaMMsL, npejcrasienasx B PIOC COO, a Takke ¢ yuétoM enepansuoi
paboteii IpOrpaMMBI BOCIHTAHMS M KOHIETIMH TPEI0OaBaHks y9eGHOTO peaMeTa «Dm3nKay B
o0pasoBaTeNbHBIX ~ OpraHM3ammsx Poccmiickolt @enepanuu, peaiu3ylOLEX —OCHOBHBIE
o6pa3oBaTenbHbIe IPOrPaMMEL

Conepxcanne TIpOrpaMMEI 10 (H3MKE HAIPABIEHO HA (OPMHPOBAHHE eCTECTBEHHO-
HAYYHO#H KapTHHEI Mypa 00y4aomuxcs 10 K1accoB pH o6ydeHuy ux pu3nKe Ha 6a30BOM YPOBHE
Ha OCHOBE CHCTEMHO-IEATENBPHOCTHOTO nonxoxa. IIporpamma mo ¢usuxe coorsercTByeT
tpebosanmsaM ®I'OC COO K MIaHAPYeMBIM JIMYHOCTHEIM, HPEAMETHBIM K MeETalpeaMeTHEIM
pesymbTaTam O0ydeHHS, a TAKKe YYHTHIBACT HEOBXOMMMOCTh PEATH3ALMH MEKIPEIMETHBIX
CBs3eH (U3MKH € ecTecTBEeHHO-HAydHBIMH y4eOHBIMH NpenMeTamu. B meii onpeaemsores
OCHOBHBIC LIENH H3YYeHHs! GU3MKM Ha YPOBHE CpeHero o0mero 06pa3oBAHMS, TIAHHpYEMbIe
Pe3Y/ILTATBI OCBOCHHS KyPCa (PM3UKH: INIHOCTHEIE, METAIPE/IMETHBIE, TIPE/IMETHBIE (Ha 6a30BOM

YPOBHE).

ITporpamma o ¢usvke BKMIOTaET:

. TUTAHHPYEMBIE PEe3yIBTATBl OCBOCHMA Kypca (H3MKU Ha 0a30BOM YpOBHE, B TOM HHCIIE
IPEAMETHBIE PE3YJILTATHI IO TOAaM 00YYEHHST;
. cozepxanne yueOHOro npeamera «@u3uKay mo rogam oGydeHus.

du3nka KaKk Hayka 0 Haubonee OOIIMX 3aKOHAX MPHPOJIB, BBICTYTIAs B KaUeCTBE yIeOHOro
TNPEMETa B LIKONE, BHOCAT CYLIECTBEHHBIH BK/I)l B CHCTEMY 3HAHHH 06 OKPYIKAIOIIEM MHpE.
Ilkonpueiii Xype QH3EKE — CHCTEMOOGpasyIONIMI! /TS €CTECTBEHHO-HAYYHEBIX y4eOHBIX
TIPEIMETOB, TTIOCKOIBKY (hH3MYECKHe 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB H SBIEHMN, H3yJaeMBIX
xnMueH, GuonorneH, dusmdeckoit reorpadmeii u acTpoHomueit. Mcmons30BaHHe W aKTHBHOE
IpUMEHEHHE PU3NYECKIX 3HAHHH ONIPE/Ie/IIeT XapaKTep i Pa3sBUTHE PA3HOOOPA3HBIX TEXHONOTHil
B cq)epe 3HCPreTUKH, TPaHCIIOpTa, OCBOCHHS KOCMOCa, MOIYYCHHS HOBEIX MaT€pHalioB C
33JIaHHBIMH CBOHCTBAMHY U APyrHX. M3yuenne ¢u3nku BHOCHT OCHOBHOI BKIIaj B GOpMUpOBaHHE
€CTECTBEHHO-HAYYHON KapTHHEI MEpa 00ydaromuxcs, B (H)OPMHPOBAHHE YMEHHMIi IIPHMEHSTEH
HayYHEIH METO TTO3HAHMS IPH BEIOJHEHHH HMH YI€OHBIX HCCIIeI0BaAHMIA.

B ocHoBy Kypca (usnku ans ypoBHS cpefiHero oSimero oGpasoBanus MONOXKEH sl HCH,
KOTOPBIE MOXHO PACCMATPHBATh KAK IIPHHIHIIE €70 HOCTPOCHHS.

Hoes yenocmuocmu. B cooTBeTCTBHY ¢ Heli Kype SBIISeTCS JIOTHYECKH 3aBEPIISHHBIM, OH
COJEPIKAT MaTepyal U3 BCEX PaslieloR (M3MKM, BKIIOYAET Kak BOIPOCH! KJIACCHYECKOH, TaK H
COBpeMeHHOU pusuky.

Hoes zenepanusayuu. B COOTBETCTBHY C Heli MaTepuai Kypca (U3HKH 00heTHHEH BOKDYT
(usudeckux Teopuit. BemymmM B Kypce sBIseTcs (OPMHDOBAHHE IPEACTABICHHH O
CTPYKTYPHBIX YPOBHSIX MATEPHH, BELIECTBE H TI0JIE.

Hoesn zymanumapuzayuu. B¢ peanusanus MpeanonaracT HCIONb30BAHHE TYMaHHTapHOTO
noTeHnHAana GU3HIeCcKol HayKu, OCMBICIICHUE CBA3H PasBUTUA (DH3HKH C pa3sBUTHEM o6mecTsBa, a
TaKXKe ¢ MUPOBO33PCHYECKHMH, HPABCTBEHHEIME H SKOJIOTHYECKAME IIpo0IeMaMu.



Hoes npuxnadnoii nanpaenennocmu. Kypc GU3uka mpenmnoiaraeT 3HaKOMCTBO ¢ ITHPOKAM
KPYTr'OM TEXHHYECKUX M TEXHOIOTHYECKHX NPHIIOKEHHI H3YIeHHBIX TEOPHi ¥ 3aKOHOB.

Hoes JKON02U3AYUY PEATU3YCTCSA TOCPEACTBOM BBEJICHUS JJIEMCHTOB COJCPIKaHHA,
MOCBAIMEHHBIX 3KOJIOTHYECKHUM npoﬁnemaM COBPEMEHHOCTH, KOTOPBIC CBA3aHBI C Pa3sBHUTHEM
TEXHHKH ¥ TEXHOJIOTHI, a TaKXKe oﬁcymemm npo6neM pammrOHAIIBHOTO MPHPOAOIIOJIE30BaHHUA H
HKOJIOTHUECKOH 6€30MacHOCTH.

CTepKHEBBIMH 3JI€MEHTaMH Kypca (H3uMKM Ha ypOBHE CpemHETO 0o0IIero odpasoBaHHA
SBIAIOTCSA (pr3vdeckue Teopud (GOpPMEpOBaHHE IPEACTABICHHN O CTPYKTYpe IOCTPOCHHS
(usuueckod TeopwH, polH (YHIAMEHTANBHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHEIX
IPEACTABICHUAX O IPHUPOZE, FPAHUIAX IPHMEHHEMOCTH TEOPHH, JJIA ONHCAHHI ECTECTBEHHO-
HayYHBIX SBIICHHI{ ¥ IIDOLIECCOR).

CHCTeMHO-IEATeIBHOCTHEIM MOAXOA B Kypce DM3HKH peali3yeTcs Ipexae Beero 3a cuér
OpraHU3allid YKCIIEPUMEHTAIBHON AeaTenbHocTH obydarommuxcs. [ 6a3oBoro ypoBHs Kypca
(U3MKE — 3T0 HCIOJIB30BAaHEE CHCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPHMEHTOB M
71aGopaTopHEIX paGoT, KOTOpble B Iporpamme 10 ¢u3uke OObeTMHEHH B OOMMIt CIIMCOK
YIEHHYECKHX MPAKTHYECKHX paGoT. BhbiieneHHe B ykasaHHOM IepeuHe JabopaTOpHBIX pabor,
OPOBOJUMEIX [ KOHTPONIS H ONEHKH, OCYIIECTBIACTCA Y4YaCTHHKaMH oﬁpa'sona'renbﬂoro
Hpolecca HCXOMs U3 0COOEHHOCTel MIAHUPOBaHAS U OCHAIIEHNS kKabuHeTa (usuku. [Ipa sTom
obecrieunBaeTca OBJIAZICHUEC 06y‘IaIOH.lHMHCﬂ YMCHHSMH NITPOBOAMTE KOCBECHHBIC H3MCPCHHS,
HCCJIENOBAHMA 3aBUCAMOCTEH (DM3HYECKHX BEIMYHH H IIOCTAHOBKY OIBITOB IO IIPOBEPKE
TPEJUTOKEHHBIX THIIOTES.

Bonplnoe BHUMaHHE YACIACTCA PELICHHIO PAcHSTHBIX M KaYeCTBEHHEIX 3aiad. IIpu sTom
JUIs pAcYETHBIX 3a/[a4 IPHOPUTETOM SBILIIOTCS 33/1a4t C SBHO 33/jaHHOH (H3MIECKOH MOJIEIBIO,
TIO3BOJIIONIHE TIPHUMEHSTE H3ydeHHEIe 2aKOHBI K 3aKOHOMEPHOCTH KaK H3 OJJHOTO pasjiesia Kypea,
TAaK ¥ HHTErPHpPYS 3HAHHS M3 PasHBIX pa3fenoB. JIns KauecTBEHHBIX 3a1ad IPHOPHTETOM
SBISIOTCA 3a[aHis HA OOBACHEHHE IIPOTEKaHWs (MU3MYECKUX SBICHMH M TPOLECCOB B
OKpyXaromeit sku3Hu, TpeGyromue BbIOOpa (H3WTeCKON MOJENH Ui CUTYallMH IIPaKTHKO-
OPHEHTHPOBAHHOT'O XapaKTepa.

B coorserctBur ¢ TpeboBanmaMu P®IOC COO Kk MarepHalbHO-TEXHHYECKOMY
obecreyenno yaeGHOro mpouecca 6a30B5Ii ypoBeHb Kypca (U3HKH Ha YpOBHE CpeflHEro obImero
00pasoBaHus JOJDKEH H3y4aThCsl B YCIOBHAX IIPEAMETHOrO KabWHeTa (H3HKH HIH B YCIOBHAX
HHTErPUPOBAHHOrO KabuHEeTa IPeJMETOB eCTECTBEHHO-HAyJHOTO NUKIA. B kabuHeTe (u3HKH
JIOIOKHO OBITH HEOOXOIMMoe JiabopaTopHOe 00OpYNOBaHHE IS BBINOIHEHHS YKa3aHHEIX B
IpOrpaMMe Mo (GHU3HUKE yISHHIECKUX PAKTHYECKHX PaGoT H AeMOHCTPALMOHHOE 000Dy A0OBaHHE.

JleMoHCTpanuonHoe 00opy/noBaHHe (OPMHUPYETCsS B COOTBETCTBHH C IIPHHIHMIIOM
MHHHMaJIbHOM [0CTaTOYHOCTH K 00eCIeYHBacT IOCTAHOBKY MEPEYHCICHHEIX B IPOrpaMMeE IO
(dH3HKe KIOYEBBIX ASMOHCTPAUMM IS HCCISNOBAHMS H3ydaeMbIX SBICHHH M IIPOIECCOB,
SMIIAPHYECKHX U (PYHIAMEHTAIBHEIX 3aKOHOB, X TEXHUUECKUX TPHIMECHEHHIH.

JlaGoparopHoe 060pyI0BaHKE IS YICHHISCKHX IPAKTHIECKUX paboT hopMHPYETCs B BHAIE
TEMAaTHYECKAX KOMIUIEKTOB M OOECHeYMBaeTCs B pacdéTe ONHOTO KOMILIEKTA Ha JBYX
obyuaromuxcsa. TeMaTHIecKHe KOMIUIEKTH! J1aG0paTOpHOTO 06OpYIOBaHHS JOMKHEI OBITH
IIOCTPOEHEI Ha KOMILIEKCHOM HCIIOJIb30BAHHH AHAJIOTOBBIX M IM(POBBIX MpHOOPOB, a TaKKe
KOMIIBEOTEPHEIX H3MEPHUTEIBHBIX CHCTEM B BHe THAPOBEIX nabopaTopui.



OCHOBHBIMH [ENAMH H3y4eHUs QU3UKH B 00IEM 00pa30BaHHH ABIAIOTCA:

(GopMHpOBaHKE HHTEpECa M CTPEMICHHs O00yd4aroIuxcs K HaydHOMY H3Y9ICHHIO IIPHPOXBI,
PasBHUTHE HX HHTEJUIEKTYAIBHBIX H TBOPYECKHX CIIOCOOHOCTEH;

PAa3BUTHE MPEICTABICHUH 0 HAYIHOM METOIE O3HAHMS ¥ (DOPMUPOBAHHE HCCIENOBATENIBCKOrO
OTHOIIEHHUA K OKPYXKAIOLIUM SBICHUSM;

(opMHpOBaHHE HAYIHOTO MUPOBO33PEHHS KaK Pe3yIIbTaTa H3yueHHs OCHOB CTPOSHHUS MATEPHH K
(byHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

topMEpOBaHKE YMEHH 0OBACHSTE SBICHHS C HCIIONB30BaHAEM (DH3NYECKHX 3HAHUI W HAYYHBIX
JIOKa3aTeNbCTB;

(opmMEpoBaHue IpeCTaBICHUM O POMd (QH3MKM UL PasBUTHA JPYTHX SCTECTBEHHEIX HayK,
TEXHHUKH H TEXHOJIOTHA,

JlocTHKeHHe 9THX Iielell 00eCHeYrBaeTICs pEIIEHHEM CICAYIOMX 3amad B IIPOLECCe
H3y4YeHH Kypca QM3HKH Ha YPOBHE CpeHEro 00Iero o0pasoBaHus:

mpuobpeTenne CHCTEMEI 3HaHHIH 00 o0mmx GH3MYecKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOUAd MEXAHMKY, MOJEKYIIpHYI0 (H3HKY, SIeKTPOAWHAMUKY, KBAaHTOBYID (HM3HKY H
3JIEMEHTHI acTPO(H3HKH;

(DOpPMHPOBaHHE YMEHHH MNPHMEHATh TCOPETHYCCKHE 3HAHHA I OOBACHEHHA (QH3MYECKHX
SBNIEHUH B IPUPOIE U JUIS IPHHSTHS IPAKTHYECKHAX DEMIeHUH B IIOBCETHEBHOM JKU3HH;
OCBOEHHE CTIOCOOO0B PellleH s PasIMYHEIX 33184 C SBHO 3aJaHHOM (H3MuecKol MONeNbIo, 3a/1aY,
NIOJpPa3yMEBAIONUX CAMOCTOSTENBHOE CO3MaHue (M3MYIECKON MOIENH, aneKBaTHOH YCIOBHAM
3a1a49H;

NOHUMaHHEe (H3HYECKHX OCHOB H IPHHIMIIOB JEHCTBHA TEXHHMYECKHX YCTPOMCTB H
TEXHOJOTHYECKHX MPOLIECCOB, HX BIMAHHA Ha OKPYKAOLIYIO CPENY;

OBJIAJCHAEC METOLAMH CaMOCTOATENBHOTO IUIAHMPOBAHUA M MPOBENCHMA (QH3MIESCKAX
SKCIIEPUMEHTOB, aHAIH3a M HHTepnperauuu HHGOPMALMH, OIPENETIeHHs IOCTOBEPHOCTH
IIOJIyYEeHHOI'O pe3yiIbTaTa;

CO3JIaHHE YCIIOBHM Ui pa3sBUTHSA YMEHHH IIPOEKTHO-HCCIIENOBATENbCKOH, TBOpUECcKOH
JEeSITEIbHOCTH.

Ha m3yvenne ¢usnka (0a3oBblil ypoBeHB) Ha yPOBHE CpeiHEero obmiero o6pa3oBaHHs
otBoauTest 136 wacos: B 10 wiiacce — 68 Tacor (2 uaca B Henemo), B 11 xnacce — 68 gacos (2 gaca

B HEJIEITIO).

Ipennaraemplii B mporpaMme 1o Gu3uke nepedeHs JabopaTopHbIX U MPaKTHIECKHX paboT
SBIISIETCS PEKOMEHIOBAHHLIM, YUWTENh TeJlaeT BHIOOp ITIpOBeZeHHs JalGopaTOpHHIX paGoT H
OIIBITOB C YYETOM HHIUBHAYATBHEIX 0COOCHHOCTEH 00yJaromuxcs.



Pazxen 2. COAEPKAHUE OBYYEHUA

OHU3NKA H METO/IbI HAYYHOI0 IO3HAHHS

®usuka — Hayka o mpupoze. Hayunsle MeTOZBl IO3HAHHS OKpyXaromero mupa. Pomb
SKCIIEPHMEHTA # TEOPHH B MPOLECCE TTO3HAHMS MPHPOEL. DKCTIEPHMEHT B (u3MKe.

Mogemuponanre (u3MYeCKAX sBNEHHH U mpoueccos. Hayunsie rumoTessl. OU3MUecKue
3aKOHBI ¥ Teopur. [ PaHHIEl IPHMEHHUMOCTH (H3HUECKHX 3aKOHOB. [[pHHIKII COOTBETCTBHA.

Pons B MecTo (u3ukH B (JOPMHPOBAHHH COBPEMEHHOH HaydJHOH KapTHHEI MHpa, B
IPaKTHYECKO JeATeIbHOCTH JIIO/IEH.

Hemoncmpayuu

AHATOTOBbIE ¥ IIH(POBEIE H3MEPHUTENBHEIE IIPHOOPEI, KOMIBIOTEPHEIC JATIHKH,
MexaHuka

Tema 1. Kunemamuxa

Mexanudeckoe nBHkeHne. OTHOCHTENLHOCTh MexaHudeckoro papmkenus. Cucrema
orcuéra. Tpaexkropus.

IlepeMelneHre, CKOPOCTh (CPEemHsisi CKOPOCTh, MTHOBEHHAS CKOPOCTB) M YCKODCHHE
MaTepHaIBHOM TOUKH, HX NPOSKIHA Ha OCH CHCTeMB! koopuHar. ClioxeHHe nepeMemieHui |
CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE H DaBHOYCKOPEHHOE NpSMOJHHelHoe jpmwkenue. ['pauiu 3aBHCHMOCTH
KOOD/JMHAT, CKOPOCTH, YCKOPEHHS, IIYTH ¥ EPEMEEHHS] MATCPHAIbHOH TOUKH OT BPEMCHHU.

Cao6oanoe maneHue, Y ckopeHue cBo6OoAHOTO IaeHus.

Kpuponuueiinoe paswkenue. JIBIKGHHE MaTepHalbHOH TOYKH IO OKPYXHOCTH C
ITOCTOSHHOM MO MOZYITIO CKOPOCTHI0. YTIIORAS CKOPOCTE, JTMHEHHAs CKOpocTh. [lepro) 1 yacToTa
obpamenus. LleHTPOCTPEMHUTENBHOE YCKOPEHHE.

TexHEHYECKHE YCTPOICTBA M IPAKTHIECKOE IPHMEHCHHE: CIIUOMETD, IBIKCHHE CHAP/IOB,
LCIIHEIC B peMEHHEIE IepeJaTn.

Hemoncmpayuu

Mozenb CHCTEMBI 0TCYETa, HIUTFOCTPAllds KHHEMATHYECKUX XapaKTePHUCTHK JBHKCHHA.

INpeo6pa3oBanie BIKEHHI C HCIIOIB30BAHMEM IIPOCTHIX MEXaHU3MOB.

Hanc:me TEJ B BO3JAYXE H B Pa3peKEHHOM HpOCTpaHCTBC.

Ha6mroenre qBIKEHHS Te/a, GPOIMEHHOTO MO/ YIIIOM K TOPH30HTY X FOPH30HTANIEHO.

HW3Mepenue yCKopeHHs CBOGOTHOTO TIaICHHS.

HanpapjieHHe CKOPOCTH IIPH JBMXCHHH 110 OKPYKHOCTH.

Vuenuueckuil sxcnepumenm, 1a60pamopHuie pabomel

W3yueHHe HePABHOMEPHOTO [IBIKEHHS C IIENBIO OMpE/IENeH sl MTHOBEHHOH CKOPOCTH.

HcenieioBaHme COOTHOMIEHMS MEXKLY MYTSIMU, IPOIICHHBIMH TEJIOM 3@ IIOCIICA0BATCIBHbIE
paBHBIC HPOMEXYTKH BPEMEHH IPH DABHOYCKOPEHHOM JBIDKEHHH C HAYATbHOH CKOPOCTBIO,
paBHOM HYIIO.

M3ydenvie JBIDKEHUS MIAPHKA B BA3KOH KHAKOCTH.

V3yuenvie JBIDKEHUS Tena, OPOIIEHHOI0 FOPH3OHTAIILHO.

Tema 2. Junamuxa

Tlpunnun oTHOCHTeNbHOCTH Iamanes. [Tepesiit sakon Herorona. Huepruansusie crucTeMst
orcuéra.

Macca Tema. Cmna. IlpuHmun cynmepmosuimi CcHI. Bropol 3akon Heiotoma s
MaTepHansHON ToYKH. Tpetrit 3ak0H HproTOHA U1 MATCPHAIBHBIX TOUEK.

3aKoH BceMHpHOro TaroreHus. Cuia TaxecTH. Ilepas KocMudecKas CKOpOCTb.

Cuna ynpyrocrtr. 3akon 'yka. Bec Tena.

Tpenne. Buast Tperns (110K0s, CKObKEHHS, kauenns). Cuna tperus. CyXoe TpeHHE. Cuna
TPEHHS CKOJIBMEHHMS M CHiA TpeHHs mokos. Kosdunument tperns. Cana CONpOTHBIEHUS IPH
JBIDKEHHH TEJa B XUIKOCTH I Tase.

ITocrynarensHOE U BPAMATENBHOE JBHKEHAE a0COMOTHO TBEPIOTO TENA.



MOMEHT CHITbI OTHOCHTEJIBHO OCH BpameHus. [ [eqo cuisl. Y clIoBus paBHOBECHS TBEPIOTO
Tena.

TexHudyeckHe YyCTPOMCTBA M NPAKTHYECKOE INpPHAMEHEHHE: MONUINIHHKY, [BHXCHHE
UCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpayuu

SIBneHe HHEPIUU.

CpapHeHue Macc B3aUMO/ICHCTBYIONIUX TEIL.

Bropoii 3axoH HeloToHa.

H3Mmeperne CHL

CroxeHue cHIL.

3aBHCUMOCTE CHIIBI YIPYTOCTH OT AedopMariy.

HegecomocTs. Bec Tejia pu yCKOPEHHOM MOALEME M ITa/ICHHH.

CpaBHEHHE CHJI TPEHHUS IIOKOS, KaICHHS U CKOBXEHHS.

VcnoBus paBHOBeCUs TBEPAOTO Tena. BHabl paBHOBECHS.

Vuenunecruil sxcnepumenm, rabopamopisie pabontvl

V3yuenue pBuwKeHws Gpycka 0 HAKIOHHOM MIIOCKOCTH.

VcclieqoBaHAe 3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIMHX B IPYKHHE H PE3HHOROM
o0pasue, 0T ux AehopMaruHm.

HcenenoBanre yCIOBUI PABHOBECHS TBEPIOIO TENA, MMEIOIIET0 OCh BPaICHHUSL.

Tema 3. 3aKkonst coxpanenus 8 MexaHuke

AMIy/IsC MaTepHAIBHON TOYKH (TeNa), CHCTEMBI MaTePHATBHBIX TOYeK. VIMITYIIBC CHIIEL H
F3MeHEeHHe UMITyThCa Tea. 3aKOH COXpaHeHHs HMITYIbca. PeakTHBHOE IBIDKCHHE.

Pa6ota cubl. MOITHOCTE CHIIHL

KuuetrHueckas SHEpTHS MaTepHalbHOH Touku. Teopema 00 H3MEHEHHH KHHCTHYESCKOH
SHEPTHH.

I[ToTernuanbHas sHeprusi. [loTeHIHATRHAS SHEPIUA YIPYTo A€GOPMUPOBAHHON NPYKUHEL.
[ToTeHUMANBHAS SHEPrHs TeNa BOIM3H MOBEPXHOCTH 3eMITH.

IloTeHIMAIBHEE ¥ HEHNOTeHIMaIbHEe CHIbl. CBA3p PabOTHl HENOTEHIHMAIBHBIX CHI C
A3MEHEHHEeM MEXaHHIeCKOH SHePIHH CHCTEMEI TeJl. 3aKOH COXPaHEHHs MEXaHMIECKOH SHEPTHH.

Vipyrue u HeYIpyrue CTOJIKHOBCHHS.

TeXHHYECKHE YCTPOHCTBA M IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KONEp, NPYKHHHBIH
[IACTOJIET, JBHIKEHHE PakeT.

Hemoncmpayuu

3aKoH COXpaHeHUA HMILYJIbCA.

PeakTupHOE JBHKCHHE.

Tepexos MOTEHIMATEHOM SHEPTHH B KHHETHYECKYIO H 00paTHO.

Vuenuueckuii sxcnepumenm, 1a6opamopHsie padomot

W3ydenre abCONMIOTHO HEYNPYIoro ymapa ¢ IIOMOINBIO ABYX OJMHAKOBBIX HHTHAHBIX
MAagTHUKOB.

HccnenoBanue CBA3H pabOThl CHIBI ¢ M3MEHEHHEM MEXAHMYECKOH DJHepruu Tena Ha
TpUMEpE PaCTIKECHHA PE3HHOBOIO XKIYTa.

Moviexyagpuan Gu3HKA H TEPMOAHHAMHKA

Tema 1. Ocrossl MONEKYIAPHO-KUHEMUYECKOI meopul

OCHOBHBIE TOJOKEHHS MOJIEKY/IPHO-KHHETHIECKO! TEOPHH H MX OIBITHOE 0G0CHOBaHHE.
BpoyHosckoe apmkerne. Jubdy3usa. XapakTep JBIKEHAL U B3aMMO/ICHCTBHA JaCTHII BEIIECTBA.
Mozme cTpOeH S ra3oB, KUAKOCTSH U TREPIBIX Tell H 00BACHEHHE CBOCTB BEIECTBA HA OCHOBE
aTHX Mozeneii. Macca 1 pasmeps Moniekyi. Konugectso Bemecpa. [locTosanas Asorazpo.

Teruosoe paBHoBecue. Temmeparypa i & n3mepenue. 1llxana remuneparyp Henscus.

MOILCJ'H: HUACATIBHOI0 Tasa. OcHOBHOE YpPaBHCHHC MOJ'ICKYJUIPHO-KI’IHCTI’I‘ICCKOﬁ TCOPHUH
HICAILHOTO rasa. AGCOMOTHas TeMIepaTypa Kak Mepa CpeiHell KMHETHYeCKOH SHEpPruu
TENIOBOro ABMmKenEs YacTu raza. Illkana Temneparyp Kenpsura. ['a30BbIe 3aKOHEL YpaBHEHHE
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Meneneesa—Knaneiipona. 3axon Jlansrona. M3onponeccs! B BACATHHOM rase ¢ MOCTOSHHBIM
KOJIAYECTBOM BemecTsa. 'padudeckoe MpPeACTABICHAE HM3OMPOLECCOB: H30TCpMa, H30X0pa,
u3o0apa.

Texnaueckue yeTpOHCTBA H NPAKTEIECKOS MPUMCHEHUE: TEPMOMETD, Hapomerp.

Jemoncmpayuu

ONBITE, JOKA3BIBAIOIIAE JUCKPETHOE CTPOCHHE BEIICCTBA, ¢dororpadun  MOJIEKY
OpraHu4ecKuX COeJTUHEHuH.

OmbITE 10 AX(QYy3HHU XKUAKOCTEH U rasos.

Mozenb GPOYHOBCKOTO JIBUIKCHHIL.

Mopens onsita IllTepHa.

ONBITH, TOKA3EBAMOIIHE CYIIECTBOBAHIE MEXMONIEKY IIPHOrO B3anMOICHCTBHSL.

Mogens, HIMOCTPUpPYROIas IPHPOY AaBICHHS ra3a Ha CTCHKH cocya.

ONBITH], WITFOCTPUPYIOIHE YPABHEHHE COCTOAHHSA HACANBHOIO rasa, H30IPOLECCHI.

Vuenuuecxuii sxcnepumenm, aabopamopusie pabomol

Ompe/ienenHe MacCEl BO3JyXa B KIIACCHOM KOMHATE HA OCHOBC H3MepeHnH o0BEMa
KOMHATEL, IABJICHHS M TEMIEPaTyPhl BO3/yXa B HEH.

McenenoBanme 3aBACHMOCTH MEXKY apaMeTpaMH COCTOSHHS PaspeieHHOro rasa.

Tema 2. Ocrossl mepMOOUHAMUKU

Tepmomuuamudeckas cucreMa. BHYTpEHH:AS SHEPIAL TEPMOIUHAMIIECKOH CHCTEMBl H
crocobs! e& m3MeHeHus. KoMMaecTBo TEWIOTH H paboTa. BHYTpEHHSAS SHEPIH OLHOATOMHOTO
HUACAJIBHOIO rasa. BPI,IIBI TEIUIoNIepeaaYu. TEIJIONPOBOAHOCTD, KOHBEKITHA, H3JIYYCHHE. VILCJ'ILHB.SI
TeIUIOEMKOCTD BemecTBa. KKoIuuecTBO TENIOTE MPH TEILIonepeaase.

TlonsTre o6 ammabaroM mporecce. ITepBEIii 3aK0H TepMOIHHAMUKHE. [IPIMEHEHHE [IEPBOTO
3aKOHA TEPMOIMHAMUKY K H3ompouneccaM. I'padudeckas HHTEPIPETALIKA paboTEI rasa.

Bropoii 3aK0H TepMOAHHAMHKH. HeoGpaTHMOCTE IPOLECCOB B IPHPONE.

Tennoeble MamHHEL [[pHHIANE AeHCTBHA TEIUIOBRIX MAIIKH. ITpeoOpa3oBaHKs SHEPTHH B
TemIoBsIX MammmHax. Koo dumuent nonesHoro Aeficrsus reruiopoit MammubL. Luk Kapro u ero
K09(h(UIUERT MOIE3HO0 JEHCTBHS. IKONOTHIECKHE Ipo6eMBl TETLIOIHEPTETHKH.

TexHEdecKHe YCTpoHCTBA W IPAaKTHYECKOE IPUMEHEHHE: [BUTATellb BHYTPCHHETO
cropanus, 65ITOBOM XONOAUILHAK, KOHIHIHOHED.

Mlemoncmpayuu

VisMeHeHHe BHYTpEHHell SHEPrHH Tela IpPH COBEPIIEHHA DaGOTHI: BEUICT npobku 13
OYTHUIKH [0 ACHCTBHEM CiKATOr0 BO3/yXa, HArpeBaHue aupa B maTyHHOHU TPyOKE IIYTEM TPEHHSL
(BH1E0IEMOHCTPALIKS).

V3meHeHMe BHYTPEHHEH SHEPrHH (TEMIIEpaTypsl) Tela IPH TETIonepesate.

OnBIT 10 ATMabaTHOMY PACIIHPEHHIO BO3AYXA (OTIBIT ¢ BO3/IYIIHBIM OTHHBOM).

Mogeny napoBoit TYpOHHEL ABHrATeNA BHyTPEHHEr0 CrOPaHUs, PEAKTHBHOTO ABUIATEI.

Vuenuyeckuii skcnepumenm, 1abopamophvie pabombi

V3mepeHne yEIbHOH TEIUIOEMKOCTH.

Tema 3. Azpecammbie cOCHOAHUA 6euiecmed. Dazoevie nepexoosvi

Ilapoo6pazoBaHue U KOHIeHCanus. icnapeHHe | KAIICHAC. AGcomoTHas ¥ OTHOCHTEIBHAL
BII@XKHOCTh BO3Jyxa. HachICHHEIM map. YAe/lbHas Temiora napooGpa3oBaHus. 3aBHCHMOCTE
TEMIIEPATYPEL KHIICHHUS OT [ABICHUA.

Teéproe Teno. Kpucrammeckue H aMophHE Tena. AHH30TPOIHS CBOMCTB KPHCTAJIOB.
Kunkre kpuctamisl. CoBpeMEHHBIE MaTCPHATIBL [lnaBneHHe M KpUCTALIA3AUUS. YIETBHAS
temwnoTa mwiastenud. CyomaManust.

VpaBHEHHE TEIUIOBOTO OanaHca.

TexHAYECKHE YCTPOMCTBA M NPAKTHYECKOS NPHMCHCHHE: TUIPOMETP M NCHXPOMETD,
KQJIOPHMETP, TEXHOJNOTHH IOTYYEeHHs COBDEMEHHBIX MATEPHANIOB, B TOM HCIIC HAHOMATCPHATIOB,
W HAHOTEXHOJIOTHH.

Jemoncmpayuu

CpoiicTBa HaCHILICHHEIX MAPOB.



Kurnenue npy MOHMKEHHOM JIABJICHHH.,

CniocoObl H3MEpPEHHs BIKHOCTH.

HabmoaeHue HarpeBaHus | [UIABJICHUS KPUCTAIHYECKOTO BEIECTRA.
JeMoHCTpauusa KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomel

W3meperre OTHOCHTENBHOMN BIIAKHOCTH BO3yXa.

DNEeKTPOoAHNHAMHKA

Tema 1. Inekmpocmamuka

OneKkTpu3anys Tel. ONeKTpUYecKud 3apsa. J[Ba BHIA DIEKTPHYECKHX 3apssioB.
TTpOBOSHUKH, TU3IEKTPHKH ¥ TIOTYIIPOBOAHUKH. 3aKOH COXPaHEHHS HIIEKTPHYECKOTO 3aps/ia.

Bsaumoneiictue 3apamos. 3axon Kymona. TodedHsli 3IeKTpHYECKHi — 3apsz.
Onexrpuueckoe mnone. Hampmxéunocts snexrpudeckoro mond. Ilpuunmn cymepnozuimu
SNIEKTPUYECKHX TI0JIeH. JINHHY HAMPKEHHOCTH TEKTPHIECKOTO MOJIS.

Pabota cu snexrpocraTayeckoro mons. ITorenmuan. Pasrocts noterumanos. ITposouuky
M JVDJIEKTPHKH B MEKTPOCTATHIECKOM mone. J{raneKTpadeckas IPOHAIAeMOCTb.

OnextpoémkocTh. KoHmeHcaTop. DNMeKTpoEMKOCTL IIOCKOTO KOHJEHcAaTopa. JHEPTHA
3aPMKEHHOr0 KOHASHCATOpA.

TexHuueckue ycTpoHCTBa W IPAKTHUECKOE NPUMEHEHHE: 3NEKTPOCKOI, 3NEKTPOMETP,
ANIEKTPOCTATHYECKAs 3aIATa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOMHPOBATHHBIH
anmapar, CTpyHHBIH IPHHTEP.

Memoncmpayuu

YCTpOHCTBO U NPUHLIMII ACHCTBUS 3IIEKTPOMETpA.

BzanMopeiicTBHE Ha3NEKTPU30BaHHBIX TEI.

BJIGK’I'pH‘ieCKOG I10JIC 3apAXKCHHDBIX TCIL.

ITpoBOAHUKH B 3IEKTPOCTATHICCKOM IIOJIE.

OneKTpocTaTHIecKas 3aluTa.

JIM3IeKTPHUKH B 3JIEKTPOCTATHIECKOM IIOJIE.

3aBHCHMOCTE 2IEKTPOEMKOCTH ILIOCKOTO KOHACHCATOPA OT ILTOINA/H IUIACTHH, PaCCTOMHHA
MEXIY HAMH H JHIIEKTPAYESCKOH IIPOHALIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHIEHCATopa.

Yuenuuecruil sxcnepumenm, nabopamopuvie paboniel

M3mepenue 3MexTpoEMKOCTH KOHASHCATOPA.

Tema 2. Ilocmoannwtii anexmpudeckuii mox. Toxu ¢ paznuunvix cpedax

OnekTpHUecKHil TOK. YCIOBHS CYIIECTBOBAHHS JIEKTPUIECKOro Toka. MCTOUHHKH TOKa.
Cuna toka. IloctosHHBI TOK.

Hanpsokenne. 3akor OMa Juist y4acTKa [EemH.

DrekTpHYEecKOe COTIPOTHBIIEHHE. VnensHoe COIIPOTHBIIEHNE BETIECTBA.
HOCHGZ[OBaTeJIbHOG, napajlyieJIbHOEC, CMEIIAHHOE COCTHHEHHUE ITPOBOIHUKOB.

Pabora anexTpuyeckoro Toka. 3axoH Jxoyns—JIerna. MOIHOCTE JIEKTPUYECKOrO TOKA.

OINeKTpOoABKKYIUAd CHIIA ¥ BHYTPeHHee COIIPOTHBIICHHE HCTOYHUKA ToKa. 3akoH Oma Uit
mosiHoOH (3aMKHYTOH) 2srekTpH4ecKkol nend. KopoTkoe 3aMpixanue.

OneXTpOHHAs NPOBOIUMOCTD TBEPLBIX METAJUIOB. 3aBHCHMOCTS COIPOTHBICHH METAJLIOB
OT Temmeparypsl. CBepXIpoBOANMOCTb.

OnexTpHUecKuii TOK B BakyyMe. CBOHCTBa HIEKTPOHHBIX Iy9KOB.

ITonynpoBoguuku. CoOcTBEHHass M IPEMECHAs IPOBOAMMOCTH IIOJIYIIPOBOAHHKOB.
CroiicTBa p—n-nepexoza. IlomynpoBogaukosse npuGops.

ONEeKTpHYEeCKHH TOK B pACTBOpaxX M pAacIUIaBaX SIEKTPOJHUTOB. DIEKTPOTHTHYECKAs
TIACCOIMANHSL. DIEKTPOIIH3.

ONneKTprIecKui TOK B razax. CaMOCTOATENBHBIN N HECAMOCTOATENBHEIH paspan. MomHus.
[Ina3ma.



Texnuueckue ycrpoiictsa u npakTuueckoe IPHMEHEHHUE: aMIIEPMETP, BOJIBTMET], PEOCTAT,
HCTOUHUKH  TOKa, S/IEKTPOHATPEBATENBHBIC IPHOOPE], 3IEKTPOOCBETHTENBHEIE IIPHOOPEL
TCPMOMETp  CONPOTHBICHHS, ~BAKYYMHBIH — THOA, TEPMHCTOPHI H  (hOTOpE3MCTOPEL,
NIOTYTIPOBOTHUKOBBIHA JHO, FAIbBAHUKA.

Hemoncmpayuu

Usmepenne cuilsI ToKa W HATIPSKEHHS.

3aBHCHMOCTS COTPOTHBNEHHS IIHIHHIPHUECKHAX DPOBOMHUKOB OT JUIMHEL, ILIOINAZH
HOIIEPETHOro CEIEHN H MaTepHaa.

CMENIaHHOE COSTHHEHUE NPOBOIHUKOB.

IIpsiMoe m3MepenHe 3TMeKTpoxBRIKymIeH CHIBL KOpOTKOE 3aMBIKaHHe raibBaHHYECKOrO
SJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTHB/ICHHA.

3aBHCHMOCTE CONPOTHBICHHS METATIIOB OT TEMIIEPATYPHL.

ITpoBOAMMOCTS 3IEKTPOIHTOB.

Hcxposoit paspsn i IPOBOUMOCTE BO3/YXa.

ORHOCTOPOHHSA IIPOBOANMOCTD JHO/IE.

Yuenuueckuii sxcnepumenm, na6opamopuwie pabomu:

U3zydenue cMeNMIaHHOTO COEUHEHHS PEIACTOPOB.

I/I:;Mepe}me JNEKTPOABIKYINECH CHITEI HCTOUHUKA TOKA H €ro BHYTPEHHETO COIMMPOTURIIEHHUSI.

Habmonenue snexrponmsa.

MexnpenMerHrie cea3n

Wsyuenne Kypca ¢u3uku GasoBoro yposHsa B 10 kiacce OCYIICCTBIICTCS ¢ yIETOM
COACPKATCIBHBIX MCXKIPEAMETHBIX CBi3ed € KypcaMH MaTeMaTHKH, OHOIOTHMH, XMMUH,
reorpad)iu 1 TEXHOJIOTHH.

MesicnpeOmemnsie nonsmus, CBS3AHHEIE C M3Y4EHHEM METOJOB HAYYHOTO MO3HAHMS:
SIBIICHHE, HAYYHBIH (aKT, rumoresa, Qusnueckas BeNUUMHA, 3aKOH, TEOPHS, HAGMIONEHHE,
9KCIIEPHMEHT, MOJICIMPOBAaHHE, MOJIENb, H3MEPEHHUE,

Mamemamuxa: permenue CHCTEMBI ypaBHEHHH, uHeHHas yHKIHA, mapaboa, runepbona,
HUX IPadUK U CBOHCTBA, TPHTOHOMETPHYECKHe (YHKIMH: CHEYC, KOCHHYC, TAHICHC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPEI M HX TPOSKIMM Ha OCH KOOPHHAT,
CIIOKEHHUE BEKTOPOB.

buonozus: Mexanuieckoe NBIKCHHE B XKUBOH mpupone, muddysns, 0cMocC, TemoooMes
KHBBIX OPraHM3MOB (BHIIBI TEIIONEPENauH, TETUTOBOE PABHOBECHE), IEKTPHYECKHE SBICHHS B
JKUBOM IIPUpOJIE.

Xumus: nUCKpeTHOE CTPOEHHE BEIECTBA, CTPOSHUE ATOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIApHas Macca, TEILIOBBIC CBOHCTBA TBEPABIX TEN, JKUAKOCTEH M Tra3oB, 3IIEKTPHUESCKHE
CBOHCTBA METAIIIOB, 3JIEKTPOIHTHICCKEs JUCCOUALNA, [A/IbBAHMKA.

T'eozpachus: BnaxnocTs Bo3/yxa, BETPEL, GapoMeTp, TEPMOMETD.

Texnonozus: peoGpasopanme JBIKEHHI C HCIOIB30BAHUEM MEXAHH3MOB, YU&T TpeHHs B
TCXHHKE, MOJUIAIHUKY, HCMOIB30BAHAE 3aKOHA COXPAHEHHs HMITYJbCA B TEXHHKe (pakera,
BOMOMET M Jipyrue), JBHTaTeNb BHYTPEHHETO CrOpaHHS, Iaposas TypOHHA, GBITOBOR
XOJIOMMIEHHK, KOHIUIIOHED, TEXHONOTHHA MONy9IeH s COBPEMEHHBIX MAT€PHAIOB, B TOM UYHCIIE
HGaHOMATEPHAIOB, M  HAHOTEXHOJOTHH,  3JICKTPOCTATHYECKAs  3alIATA,  3a3eMJICHHE
BNICKTPONPHOOPOB,  KCEPOKC, ~CTPYHHBIH IPHHTED, SMEKTPOHArpeBATENLHEIE  IPHOOPEL
SNIEKTPOOCBETUTEIIBHEIE IPHOOPEL, TATLBAHHKA.
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Paspen 3. INVIAHAPYEMBIE PE3VJBTATHI OCBOEHHSI IPOI'PAMMEI 11O
®U3HKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

Ocsoenre yueOnOro npenmera «dus3nka» Ha ypoBHe cpeHero obiero oopazosanus (6a3oBbIil
VPOBEHE) JIOJDKHO OOECIEeUMTh IOCTIDKCHHE CIEAYIOIIMX JIMYHOCTHEIX, METAIIPEJIMETHEIX H
HPEAMETHBIX 00pa30BaTeIbHIX Pe3yIbTaTOB.

JIMIHOCTHLIE PE3YJIBTATHI

JIMYHOCTHEIE pe3yIBTaThl OCBOCHHS ydeOHOro mpemmera «®H3MKa» MOIDKHEL OTPAkaTh
TOTOBHOCTb H CIOCODHOCTB OOYHAaroIuXCsl pyKOBOACTBOBAThCA cOPMHPOBAHHOH BHYTpEeHHEH
TMO3MIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAIMH, IMO3UTHBHBEIX BHYTPEHHHX
yOeXIeHH#, COOTBETCTBYIONIMX TPAJUIHMOHHEIM LEHHOCTAM POCCHMCKOro  06IIeCTBa,
pacIIKpPEeHHe JKU3HEHHOTO ONBITA M OMbITA JEATEIBHOCTH B IIPOIECCE PEATH3alAM OCHOBHBIX
HaNpaB/IeHHH BOCIIMTATEIFHOM NEATEIFHOCTH, B TOM YHCIIE B YACTH:

1) rpamxnascKoro BOCHHTAHMS:

chOPMHPOBAHHOCTE ~ TPAXIAHCKOH TMO3WIMH  OOYYalOmMErocss Kak AaKTHBHOIO H
OTBETCTBCHHOT'O WICHA pOCCHﬁCKOl‘O 061.['[60’1‘58.;

IPHHATAE TPAIUIHOHHBIX OOIIEYENOBEYECKHX 'yMAaHHCTHYECKMX H JEMOKDPAaTHUECKHX
IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO HEATENBHOCTH B MHTEPECAX IPAXIAHCKOrO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABIICHHH B 00pa30BaTebHOM OpraHu3aluy;

YMEHHE B3aHMOACHCTBOBATh C COLHAIBHBIME HHCTHTYTaMH B COOTBETCTBHH C WX
GbyHruMIME ¥ HA3HAUECHEEM;

TOTOBHOCTh K TYMaHHTApHOMH U BOIIOHTEPCKOM ASATEIFHOCTH;

2) DaTPHOTHYECKOro BOCHHTAHMII:

¢(opMHPOBAHHOCTE POCCHICKOH IPaXkTaHCKOMH HASHTHIHOCTH, ATPHOTH3MA,

LEHHOCTHOE OTHOINEHHE K TIOCYJAPCTBEHHBIM CHMBOJIAM, IOCTIDKEHHSIM POCCHHCKHX
YUEHBIX B 00J1aCTH (WM3WKH H TEXHUKH;

3) KyX0BHO-HPABCTBEHHOT0 BOCIIHTAHHAS:

c(hOpMUPOBAHHOCTE HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO MOBEICHNUS;

CIIOCOOHOCTE OICHUBATE CHTYAIMIO H MPHHUMATh OCO3HAHHEIE PEIIeH s, OPHEHTHPYACH Ha
MOPaJIbHO-HPaBCTBECHHBIC HOPMBI M LIEHHOCTH, B TOM YHCJIE B JCATEIbHOCTH YIEHOTO;

OCO3HAHKE JIMYHOIO BKJIaJa B IOCTPOCHHE YCTORYMBOTO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCHHTAHUS:

9CTETHYECKOE OTHOINEHHE K MHPY, BKIIIOYAs ACTETHKY HAYYHOTO TBOPYECTBA, IIPHCYIIETO
(uznyeckoit Hayke;

5) rpynoBoro BocuuTaHmus:

HHTEPEC K pasInuHbIM chepam IpodhecCHOHANBHOM ASATEILHOCTH, B TOM YHC/IE CBA3aHHBIM
c (m3UKOH M TEXHHKO}, yMEHHE COBEpINIATE OCO3HAHHEIA BrIGOp Gymymel mpodeccHH H
PEaIM30BEIBATE COOCTBEHHBIE KA3HEHHBIE TIIAHE;

TOTOBHOCTb U CHOCOOHOCTh K 00pa3soBaHHIO H caMOOOpa30BAHHUIO B 001aCTH (M3HKH HA
MPOTAKCHUH BCSH HKU3HH;

6) 5K0JIOrHY€eCcKOro BOCHHTAHMA:

cOpPMHPOBAHHOCTE HKOJOTHYECKOH KYJIBTYPHI, OCO3HaHHE IVIOOAIBHOrO XapakTepa
IKOJIOTHYCCKHX HpOGJICM;

IJIaHUPOBAHHE K OCYIIECTBICHNE AeHCTBHH B OKpy Kalomlell cpelie Ha OCHOBE 3HAHHUA IIetelt
YCTOMYUBOT'O Pa3BUTHS YEJIOBEUECTRA,

PACIIMPEHHE OIEITA JEATENLHOCTH SKOJIOTHYECKOH HAUpPABIGHHOCTH HA OCHOBE
HMEIOIIHXCA 3HAHHH 1Mo (hH3HKE;

7) eHHOCTH HAYYHOT0 O3HAHHAS:

copMHPOBAHHOCTS MHPOBO33pEHHS, COOTBETCTBYIOIEO COBPEMEHHOMY YPOBHIO
Da3BUTHS (HH3AIECKON HAYKH;

11



0CO3HaHHE ITEHHOCTH Hay‘IHOﬁ JEATEIIBHOCTU, TOTOBHOCTE B IIPOLIECCE H3YYCHHUS (I)HSI/IKI’I
OCYMCCTBIATE MPOCKTHYIO M HCCIIENOBATE/IBCKYIO ACATCIIbHOCTE HHANBHAYAJIBHO H B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI
Io3HaBaTenbHBbIe yHUBepCAIBLHBIE yueGHRBIE AeiicTRHS
BazoBsie ornueckue geiicreus:

CaMOCTOSTENBHO (DOPMYIHPOBATE H aKTYalU3MpOBaTh NpoGIeMy, PaccMaTpHBATH 68
BCECTOPOHHE;

OPEIEIISTH e AEATeIHOCTH, 3aaBaTh IIapaMeTPEl X KPHTEPHH HX JTOCTHKEHHUS

BBUIBIIAITH 3aKOHOMEPHOCTH H IIPOTHBOPEYHS B PACCMATPHBAEMBIX (DH3MUECKHX ABICHUAX;

pa3paGaThiBaTh IUIAH PEIICHHs IPOGIIEMBI ¢ Y4ETOM aHAIA3a MIMEIOIIUXCS MATEPHATBHEIX H
HeMaTepHaTbHEIX PeCypcoB;

BHOCHTB KOPPEKTHBBI B JACATCIBHOCTb, OLCHHBATL COOTBETCTBHC PE3yJIbTaTOB LICIIAM,
OIICHUBATh PHCKH HOCIEICTBHM [EATEIFHOCTH,

KOOPIUHHPOBATL M BEIIONHATE DPabOTy B YCIIOBHSX PeaJLHOTO, BHPTYANLHOTO H
KOMOMHHPOBaHHOT'O B3aHMO,ICHCTBHS;

Pa3BHBaTh KPEATHBHOE MBIIUIEHUE IIPU PEIIEHUH XXU3HEHHBIX IPobiem.
ba3zoBrie nccnenoBarenbeKue AeHCTBH:

BIIaZIeTh HAYYHOH TEPMHHOJIOTHEH, KIFOYEBBIMH IOHATHAMH U METOJaMH (H3udecKoit
HAyKH,

BIIajIeTh HABBIKAMH Y4YEOHO-HCCIIELOBATENBCKOM M IPOSKTHON IEATENBHOCTH B 061acTH
(I)I/IBI/IKH, CTIOCOOHOCTEIO ¥ TOTOBHOCTBIO K CaMOCTOSTENIEHOMY IIOHCKY METOOOB PEIICHHS 3a1a4d
(H3MUECKOTO COAEePKAHNS, IPUMEHEHHIO PA3TAIHEIX METOIOB MO3HAHHS;

BIANIETh BUJAAMH JIEATEIPHOCTH IIO IONYYEHHIO HOBOTO 3HAHMS, €r0 HMHTEPIpPETAIHH,
Tpe0Gpa30BaHMIO ¥ IPUMEHEHHIO B PA3/HIHBIX YIeOHEIX CHTYALHsX, B TOM YHCIIE IPH CO3aHHH
Y4eOHBIX MPOEKTOB B 00JIaCTH (PH3HKY;

BBISBIATh TPUYHHHO-CIE/ICTBEHHEIE CBS3H M aKTyalH3HpOBAaTh 3a[ady, BHLIBHTATh
THIIOTE3Y €€ pEMICHN, HAXOAUTh apTyMEHTHI JUISL IOKa3aTeNbCTBA CBOMX YTBEPXKICHHI, 3a1aBaTh
IMapaMeTpel 1 KPUTCPHH PCIICHHS

AHAJIM3UPOBATH NOJIYYCHHBIE B X0J€ PEIICHHS 3a/]a9U PE3YIBTAT, KPHTHIECKH OLIEHABATE
HX JIOCTOBEPHOCTE, IIPOTHO3UPOBATE N3MEHEHHE B HOBBIX YCIIOBHAX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/IauH B 00Pa30BATENBHOM JESTENLHOCTH, B TOM
YUCJIE IPU U3YYEHHH (PU3UKH;

J1aBath OLEHKY HOBEIM CHTYaIlHsM, OLCHHBATE IPHOOPETEHHEIA OIBIT;

YMETh MIEPEHOCHTE 3HAHUS 10 (HHU3HKE B MPAKTUUECKYIO 00/IaCTh JKU3HEAEATENBHOCTH;

YMETEL MHTETPUPOBATH 3HAHHS U3 Pa3sHEIX IPeAMETHEIX 00IacTeil;

BEI[BUTaTh HOBEIC MIEH, IPEANIAraTh OpUTHHANBHEIE TOXXOABI H PEIICHHS;

CTAaBHTb NMPOGIEMEL U 371848, JONYCKAIOLIKE AIbTEPHATUBHEIE PEIICHS.

Padora ¢ undopmanmeii:

BII4Je€Th HABBIKAMH IOJIydYeHHS HHbOpMAaUuy (HUINIECKOTO CONEPIKAHHS M3 MCTOUHHKOB
PasHbIX THIIOB, CaMOCTOATEJIBHO OCYIIECTBIATH TIOMCK, aHANH3, CHCTEMATH3ALMIO M
HMHTEpOpETannio HHGOPMALMH Pa3JIMIHbIX BUIOB H GOPM [IPeACTABIICHU;

OIIEHWBATE JOCTOBEPHOCTH uml)opMaImH;

HCTIONIBE30BATh CPEICTBA HH(OPMAIMOHHBIX H KOMMYHHKALHOHHBIX TEXHOJOTHIL B PEMICHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H OPraHH3aLMOHHBIX 3ajad ¢ coOIiojieHHeM TpeGoBaHHiH
OPrOHOMHKH, TEXHHUKH 0€30IIaCHOCTH, THTHEHEL, pecypcocOepeKeHHs, MPABOBEIX M 3THYECKHX
HOPM, HOPM HH(OPMAI[HOHHOH 0€30IIaCHOCTH;

CO37aBaTh TEKCTHl (DU3HYECKOr0 COACPIKAHHS B DasiHYHBIX (opMarax ¢ ydu&ToM
Ha3HaYCHHA MH(OPMAIH U [EIEBOI ay ANTOPHH, BRIOHpast ONTHMANBHYIO HOpMY TpeICTaBIeHHUS
H BU3YaIH3aIHH.
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KoMMyHHKATHBHbIE YHHBEDCAIbHbIE Y1e0HbIe JeHCTBHSI:

OCYILIECTBIISITE 00IeHre Ha ypokax GH3UKY K BO BHEYPOUHOI JeATeTEHOCTH;

PAcIO3HABATh NPEINOCEUIKH KOHQIMKTHEIX CHTYAIHI U CMATIaTh KOH(IIUKTEL;

PasBEPHYTO K JIOTHYHO M3IAaratb CBOI0 TOYKY 3PEHHSI C HCIIONB30BAHHEM S3BIKOBBIX
CPEICTB;

NOHHMATh M HCIOJIB30BATh NPEAMYIIECTBA KOMaHAHOM M HHAUBUAYaAIbHON paboTs;

BBIOMpPATh TEMATHKY M METOIBI COBMECTHBIX NEHMCTBHU C y4&TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH KakAOTO WJIEHa KOJUIEKTHBA,

OPHHAMATE LEIH COBMECTHOH [EATEIbHOCTH, OPraHH3OBEIBATE M KOOPIHHHPOBAThH
AeHCTBUS 110 €8 JOCTHIKEHHUIO: COCTABIIATH ILUIAH JeiCTRHI, pacIpeneNaTs POIH ¢ yI6TOM MHSHHH
YYaCTHHKOB, 00CYIKAATh Pe3yIbTATEI COBMECTHOM paboTsI;

OLICHABATH KAYECTBO CBOErO BKJIAJA M Ka)KJOTO Yy4acTHHKA KOMaHABI B 00U pe3ynpTar
10 pa3paboTaHHBIM KPHTEPHSIM;

TIpeJIATaTs HOBEIE TIPOEKTHI, OLEHWBATh WJEH C IO3UIHH HOBH3HBI, OPHTHHAIBHOCTH,
NMPaKTAYECKOH 3HAYUMOCTH;

OCYIIECTBIATh IIO3UTUBHOE CTPATETMIECKOE MOBEACHWE B DAa3IHMUHBIX CHTYalHsiX,
TIPOSIBIIATH TBOPYECTBO ¥ BOOOpaXKEHHE, ObITh HHHITHATHBHBIM.

PeryasrupHbIe yHHBepcaILHbIC yaeOubIe qeiicTRHEsS
Camooprann3anus:

CaMOCTOATEIBHO OCYIUECTBIIATD IIO3HABATENBHYIO ICATCNBPHOCTH B oONacTH (usHku u
ACTPOHOMEH, BBIABJIATH IPOOIeMbl, CTABUTH H (JOPMYIHPOBATE COOCTBEHHEIE 3a/1a4H,

CAMOCTOSTENLHO COCTABIATH IUIAH pElIeHHs pPacuéTHEIX M KAUeCTBEHHBIX 3371ad, ILIAH
BLIIOJNHEHHS TPAKTHUeCKOM paGOTEl ¢ YUETOM WMEIOIMMXCS PecypcoB, COBCTBEHHBIX
BO3MOXHOCTEH W TIpe/OYTeHHIH;

J1aBaTh OLEHKY HOBEIM CHTYAIIHSIM;

paciipsTh paMKH yIe0HOTO IIpeIMeTa Ha OCHOBE JIHYHBIX ITPE/OYTCHIE;

Jie1aTh OCO3HAHHEIN BHIGOP, apryMCHTHPOBATH €ro, OpaTh Ha ceGi OTBETCTBEHHOCTH 3a
pelienue;

OLICHHBATh IPHOOPETEHHEIN OITBIT;

CrocoOCcTEOBATh (POPMUPOBAHHUIO U IPOARJICHHIO SPYAULEE B 06/1aCTH HU3HKH, TOCTOSHHO
TIOBHIIIATH CBOM 00pa3oBaTeNbHEIH U KyIbTYPHEIHA YPOBEHE.

CaMOKOHTPO/Ib, 5SMOLHOHAJIbLHBIH HHTELIEKT:

[aBaTh OLEHKY HOBHIM CHTYAaIlsM, BHOCHTH KOPPEKTHBBI B JIEATENBHOCTB, OLCHHMBATh
COOTBETCTBHE Pe3y/IbTaTOB LEILIM;

BJIAJIETh HABEIKAMH IT03HABATENIFHON ped)IIeKCHY KaK OCO3HAHUS COBEpINaeMBIX NelicTRuil 1
MBIC/TATEIBHBIX IIPOLIECCOB, UX PE3YILTATOB U OCHOBAHHMH;

HCIIOJIB30BaTh IPUEMBI pedUIEKCHE [T OLICHKE CHTYallly, BEIO0Opa BEPHOTO PEIICHU;

YMETh OLIEHHBATH PHCKH U CBOEBPEMEHHO PHHAMATE PEIeHHs [0 HX CHIDKEHHIO,

[PUHAMATE MOTHBEI H apTYMEHTEHI IPYTHX MPH aHAH3€ PEe3yJIbTaTOB AEATENLHOCTH;

IIPUHUMATE ce0s, MOHUMAas CBOM HEJJOCTATKH U JIOCTOHHCTBA,

MMPHHAMATE MOTHBEI H apIyMEHTEI IPYTUX [PH aHAJIM3€ PE3Y/IbTaTOB AEATEIbHOCTH;

[PU3HABATE CBOE IPARO H IPARO APYIHX HA OIIHOKH.

B nponecce A0CTIKEHHS IMYHOCTHEIX PE3Y/IbTATOB OCBOEHHS IPOrPAMMEL IO (H3UKe s
YPOBHS CpemHero o0mmero o0pa3oBaHud y 00y4aroImuxcs COBEPIIEHCTBYETCS 3MOIMOHATLHEIA
HHTEJUIEKT, IPEATIoJIaraomuil copMHIPOBAHHOCTE:

CaMOCO3HaHHs, BKIIIOYAOIICIro cNIocoOHOCTE MOHUMATE CBOE SMOIIMOHAJIBHOEC COCTOAHHE,
BHJIETH HATIPABJIESHHS PA3BUTHs COGCTBEHHOH SMOIMOHANEHOM cepEl, GBITH YBEPEHHEIM B cele;

CaMOpEeryJIHPOBaHUSL, BKIIOYAIOIIEr0 CAMOKOHTPOIb, YMEHHE IPMHAMATH OTBETCTBEHHOCTD
132 CBOE IOBe/IeHUE, CIOCOOHOCTS aNANTHPORATHCS K SMOIHOHANEHBIM U3MEHEHUAM H IIPOSIBIIATH
ruOKOCTE, OBITH OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHBAlUM, BKIIOYAIOMEHR CTPEMIEHHE K MOCTHIKCHHIO IENM H YCIEXy,

ONTERMIRA ARHUHEBRECLSE , MUEHES, DU CTBORITL. URY ALY CBANY. BOIMANBOCTEH
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SMIIATHH, BKIIOYAIOIEH CIOcOGHOCTh MOHMMAaTh 3MOLHOHAIBHOE COCTOSHHE JAPYTHX,
VIHTEIBATH €70 TIPH OCYIIECTBIEHAH OGIIEHNS, CIOCOOHOCTE K COTYBCTBHIO 1 COMEPEKUBAHNIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIONIHX CIIOCOGHOCTH BBHICTPAHBATH OTHOIIECHHA C APYTHMH
JIOABMH, 3a60THTECS, IPOABIIATE HHTEPEC U paspelaTh KOHMIHKTEL.

MNPEAMETHBIE PE3YJbTATBI

K xoHIy 00yderus B 10 Kaacce nmpeIMETHbIC pe3y/IbTaTbl Ha 6a30BOM YPOBHE JOJDKHEI
OTpaXxaTs CPOPMHUPOBAHHOCTE y 00YJAIOLINXCS YMEHMH:

JIEMOHCTPHPOBATh Ha MPEMEPAX POJb H MecTo (M3NKK B (POPMHPOBAHMM COBPEMEHHOMH
HAay4YHO! KapTHHBI MHpA, B Pa3BHTHH COBPEMCHHOM TEXHHKM H TEXHOJOTHH, B IPaKTHYECKOH
IeATeNbHOCTH JIFOEH;

VUHTHIBATH MPAHUIIEI TPHMEHEHUS U3YIeHHBIX (U3NYECKHX MOIENICH: MaTepHalIbHas TOUKa,
HHEpIHUATbHAS CHCTEMA OTCuéTa, aGCOMIOTHO TBEPIOE TENO, HIACANBHEIN a3, MOJEIH CTPOCHHS
[a30B, XKHAKOCTel W TBEPIEBIX TeN, TOTETHBIH SMEKTPUYECKH 3apsa ] IpH pemeHAH (QH3IIecKuX
3anad;

pACTO3HABATh (hU3MYECKHE SIBICHHS (NPOLECCH)) H OOBACHAT, MX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJICKYJSIPHO-KMHETHYECKOH TEOpHH CTPOCHHs BCINECTBA H JICKTPOJUHAMHKH:
PaBHOMEPHOE H pPaBHOYCKOPEHHOE IMpSMOIHMHeHHOe [BHXKCHHE, CBODOZHOE IajeHue Tell,
JBIDKEHIHe TI0 OKPYXHOCTH, HHepIMS, B3auMoeiicTere Tel, T dy3us, OpOYHOBCKOE IBIKEHHE,
CTpOeHHe JKHAKOCTeH M TBEPIBIX Tel, H3MeHeHHe 00BEMa Tell IIPH HArpeBaHuH (OXIDKACHHH),
TEIJIOBOE DPABHOBECHE, WCHAPCHWE, KOHICHCANMs, IUIABICHHE, KPHCTAUIM3ALMsA, KUICHHE,
BJIQXKHOCTH BO3/IyXa, IOBHIIICHHE JaBJICHUS ra3a PH €ro HarpeBaHHH B 3aKPBITOM COCYZe, CBA3b
Me/y [apaMeTpaMH COCTOSHHA ra3a B H30IPOLECCaX, SICKTpA3aUus Tell, B3auMOJCHCTBHE
3apsIJIOB;

OMHCHIBAT MEXAHHYECKOE JBIIKECHHE, HCIIONB3Ys (DH3MUSCKHE BEIMYMHBL KOODIHMHATA,
yTh, IMepeMeIenre, CKOPOCTh, YCKOPEHHe, Macca Tella, CHIIa, HMITYJIBC TeNd, KMHETHIECKAs
SHepTrHd, TOTeHIMANLHAS DHEPrHd, MexaHuwdeckas paboTa, MeXaHHUeckas MOIIHOCTE; TPH
OTIFICAHMH MPABHJIBHO TPAKTOBATH (PU3HIECKHUI CMBICIT HCIIONb3YEMBIX BETHIHMH, MX 0003HAYCHHS!
U eIUHMIBL, HAXOMHTH (JOPMYJIBI, CBS3BIBAIOIINE JAHHYI0 (U3MYECKYIO BENMMYHHY C JPYTHMH
BeJIIMHAMY;

OIIACHIBATh M3YUEHHBIC TCIUIOBBIC CBOWCTBA TEI H TEIUIOBBIC ABJICHHSA, HCIIONB3YS
(buspyecKHe BENWUMHBL [ABICHHE Ia3a, TEMIEPATYpa, CPEIHAS KHHETHYECKAs OJHEpris
XA0THYECKOIo JBIDKEHHS MOIEKYT, CpeTHEKBAApATHYHAS CKOPOCTb MOJIEKYI, KOJIHYECTBO
TEIIOTHI, BHYTPEHHSs SHEprus, paboTa rasa, ko3((HIHEHT MONE3HOro IEHCTBHSA TEIIOBOrO
JBUTATENS; TIPH OMMUCAHKMH MPABUJIBHO TPAKTOBATH (PH3MUECKHIl CMBICH HCIIONb3YEMBIX BETAIUH,
uX 0003HAYEHHS M CIOHHWIEL, HaXOMWTh (OPMYIEI, CBS3bIBAIOIINE NAHHYI0 (H3MIECKYIO
BCJIMYKHY C APYTHMH BETHIHHAM;

OIIHCHIBATh M3YYEHHBIE NIEKTPHYECKHE CBOMCTBA BEILECTBA M DICKTPHYECKHE SBICHHS
(mporiecchl), HCMONB3y (pU3HYECKHe BENMYHMHEL 3JIGKTPHIECKHH 3apdai, 2NMEKTPUIECKOE TIOTIeE,
HATIPSOKSHHOCTE  I10JIS, IIOTEHOHAJ, PAa3HOCTh IIOTEHLHMANOB; IPU OMNUCAHWM IIPABHIBHO
TPaKToOBaTh (PH3MYECKHH CMBICI HCIONB3YEMbBIX BCIMYHH, HX OOO3HAYCHMS M €JMHHIGI
yKa361BaTh (OPMYJIBI, CBA3EIBAIONIHE JAHHYIO GH3NYECKYIO BEIHYHHY ¢ APYTHMHA BEIHYHHAMH,

aHANM3UpPOBaTh (DM3MUYECKHE MPOIECCHl M ABNCHHA, HCIONb3YA (PH3MYECKHE 3aKOHBI M
OpUHIMIBL 33KOH BCEMHPHOTO TAroreHHs, L, I m Il 3akombl HBIOTOHA, 3aKOH COXpPaHEHHS
MEXaHHYECKOH SHEPIUM, 3aKOH COXPaHEeHHs AMITYJIbCa, IPUHINI CYIEPIIO3UIHK CHJl, TIPUHIIATI
DABHOINpPAaBUs HHEPLHATIBHBIX CHCTEM OTCYETA, MOJEKY/IAPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS
BEINECTBA, TA30BHIC 3aKOHBI, CBA3h CPENHEN KUHETHYEeCKON SHEPTHH TEILIOBOIO JBHXKEHUS
MOJIEKYN ¢ abCOMMOTHON TeMmepaTypoli, MepBBIH 3aKOH TEPMOIUHAMHKH, 3aKOH COXpaHEeHHS
9NEKTPHUECKOTO 3apsiia, 3akoH KyloHa, PH 9TOM pasinyaTh CIOBECHYIO (POPMYyTHPOBKY 3aKOHE,
ero MaTeMaTHUECKOE BRIPAKEHHE M YCIOBHS (TPAHUIIbI, 001aCTH) IPHMEHHMMOCTH,
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OOBACHATh OCHOBHBIE IPHHIMIIEI NEHCTBUS MAIIMH, NPUGOPOB M TEXHHYECKHX YCTPOKACTB;
PasIHMHaTh YCIOBHA HX 6e30MacHOr0 HCIONb30BAHMS B IOBCEIHCBHOMN KH3HY;

BBIIOJIHATE SKCIEPUMEHTBI 110 MCCICTOBAHHMIO (PH3HUECKHX SIBJICHHH M IIPOLECCOB €
HCIOL30BAHUEM IPAMBIX W KOCBEHHBIX H3MEpEHMH, mpu 3ToM  (hopMyampoBars
npoGieMy/3anaqy | THIIOTe3Y y4eGHOTO SKCIIEPHMENTa, cOGUpATh YCTAHOBKY H3 IIPEAIOKEHHOTO
00opyaoBaHHsl, POBOJHTB OIBIT H (JOPMYTHPOBATH BHIBOJEL,

OCYIIECTBIATS NPAMEIE M KOCBCHHBIE H3MEpEHHS (HM3MYCCKHX BENMYHMH, TIPH 3TOM
BEIOUpPATh ONTHMANEHEIA CIOCOG M3MepeHHs H HCIOJE30BATH HM3BECTHBIC METOIEI OIEHKH
MOTPELIHOCTEH U3MEPEHHIA;

HCCIIEN0BATH 3aBHCHMOCTH MEX/Ty (PH3HUYECKHMH BETHYHHAMM C HCIIOIB30BAHKEM IPAMBIX
M3MEPEHHH, NP ITOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH PE3yTbTATEL IIONYIEHHOI
3aBUCHMOCTH (PH3HYCCKHX BEIHYHH B BUZE TaOMHIl H rpadMKOB, AEIATh BEIBOABI [10 pesyiibraTam
HCCIIeIOBAHNS,

cobmonaTs mpasuwia 0e30macHOr0 TpyAa IIPH TNPOBEJCHHH HCCISIOBAHHH B pamkax
yIe6HOTO  3KCTEpUMEHTa, y4eOHO-HCCIENOBATENECKOM M IPOEKTHOH JEATeNBHOCTH ¢
HCIOIE30BAHUEM H3MEPUTENbHBIX YCTPOHCTB H JIab0opaTopHOro 060pya0BaHus;

pemars pacu€THHIe 3a/ladM ¢ ABHO 3aJaHHOH (H3MUECKOM MOZENBIO, HCHOMB3Ys
(u3udeCKre 3aKOHbI M PUHIIAIILL, HA OCHOBE aHAI3a YCIIOBHS 33J1a9H BEIOHPATE (u3mueckyro
MOJIe/Ib, BBIACIATH (GU3NYECKHE BENMYMHBI M (DOPMYJBL, HEOOXOAMMEIE I8 €& peIIeHH,
TIPOBOZIHTE PACUETEI U OLICHHBATH PEATHOCTS IIOJYIEHHOrO 3HAYEHHS QU3HIECKOl BETHIHHEL,

pemaTe Ka4eCTBEHHBIC 3a/[a9M: BBICTPAMBATEH JIOTHYECKH HEMPOTHBOPEYHBYIO LENOUKY
Paccy X /ieHH# ¢ OIOPOi Ha H3yIeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (U3HYeCKHe SBIICHHA,

HCTIONB30BATH IIPU PELICHUH yIeOHEIX 33129 COBPEMEHHEIE HH(OPMAITHOHHBIE TEXHOIOTHA
MU TIOHCKA, CTPYKTYPHPOBAHHSA, WHTCPHPETAlldM M INPEICTABICHHS y4eOHOM M HAydHO-
HOMyIAPHOA HHYOPMALHH, TIOTYYEHHOMH U3 PA3NUYHEIX HCTOUHMKOB, KPHTHUECKH aHAIM3UPOBATE
TOJIYy4aeMyo HHOpMAIHio;

OPHBOJHTE IPUMEPHI BKJAJA POCCHECKAX M 3apyOEKHBIX y4EHBIX-(H3HKOB B Pa3BHTHE
HayKH, 00bACHEHHE MPOIECCOB OKPYKAIOIIEro MApA, B PA3BHTHE TEXHHKH M TEXHOIOTHIL;

HCTIONTb30BaTh TEOPETHUECKHE 3HAHUS 0 (PH3UKE B MOBCEHEBHOM KH3HH IS obecTeueHms
Ge30MacHOCTH IIPH OOpAIIEHIH ¢ IPUGOPAMY U TEXHHICCKHAME YCTPOMCTBAaMH, IS COXPAHSHHAA
3[0POBbA K COOMIOICHHA HOPM SKOIOTHYECKOTO [IOBEIEHHS B OKpY:Karoweli cpesie;

paboTaTh B IPYIIIE C BEIIONTHEHHEM PA3THIHEIX COMUATBHEIX poJIeii, IIaHupoBaTh paboTy
IDYNNbl, PAalHOHAIBHO PACHPENENSITh OOA3aHHOCTH M  IUIAHHPOBATh JEATCIBHOCTh B
HECTAH/APTHEIX CHTYallHAX, aJeKBATHO OLIEHHBATL BKJIAM KaXKJOTO H3 YYaCTHHKOB IDYIIEI B
PCIICHAE paccMaTpHBaeMOil MPoOJIeMBbL.
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Pasgen 5. YYEBHO-METOMHYECKOE OBECIHEYEHHUE OBPA30OBATEJILHOI'O

MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI VISl YYEHHKA

L, IIporpammer 06meo6pazoBaTeqbHEIX yupexaeHuii «Pusuka. 10-11 kmaccs», Mocksa,
«IIpoceemenuey, 2018

2. VueOnuk «Dusnka. 10 knace. Knaccuueckuii kypey. Basossiii yposens. Mskumes I'.41.,
Byxogrnes B.B., Corckuit HH. Mocksa, «IIpocBemenuey, 2018

3. Hocobne nms obmeobpasoBarebHblx yupexacHuit. 3amaunuxu «Ipodsi». PeiMkesna
A.IL «@wusuka. 10-11 xnacesry. Mocksa, «JIpoday, 2019

4. OnexTpoHHOe NpHIIoKerne K yaeOHuKy rsukn 10 knacca Msxumes I.51., Byxosues B.5.,
Yapyrun B.M., Mocksa, «IIpocemenuen, 2018

3. OnexTponHOe yueOHOe H3manHe «Bupryansnas ¢usuueckas maGoparopus. 11 kmacey,
000 «/Ipodax, 2019

6. LIOP no dusuxe: waTepakTuHsie ypoku. Caiit «KnaccHas huznkay.

da A.E. Mapon, E.A. Mapon Jlunaxrudeckue matepuans: 10 xiacc, r. Mocksa, «Ipoday,
2019

HuTepHeT-pecypesi:

L, Jucrannuonnas mxoma Ne368  http:/moodle.dist-368.ru/ OTKpBITHIH
knacc. Ceteroe obpasoBarensHoe coobumiecTso. hitp://www.openclass.ru/node/109715

2. Emnaas KOJITEKITHS 1u(ppoBEIX o0pa3oBaTeIEHEIX pecypcos.

http://schoolcollection.edu.ru/catalog/

3 DenepanbHbIL LEHTP UH(POPMAIMOHHO-00Pa30BaATELHEIX pecypcoB.

http://www.fcior.edu.ru/

4. HWnTtepner ypok. http://interneturok.ru/ru/school/physics/

5. Iazera «1 ceHTAGps» MaTepransl mo dusnke. http:/archive.1september.ru/fiz

6. Annmanuu GpusnIeckux 06bekToB. http://physics.nad.ru/

7. Kupaa pusuka: obygaromas mporpamma. http://www.int-edu.ru/soft/fiz.html
8. @wuzuka.ru. http://www.fizika.ru/

9. ®u3nKa: KONIEKIHs ONbITOB. hitp://experiment.edu.ru/

Ipunoaicenue 1
IIpumepn! KOHTPOABHBIX paGoT
Kourtponsuas paGora Nel
i Tpaxrop, cuita Tarm Koroporo Ha Kpioke 15 kH, coobmaer npuneny ycxoperre 0,5 M/c?.

Kakoe ycxoperne coo0IuT TOMY %€ IPHIENY TPAKTOP, Pa3BHBAIOIIHHY TATOBOE yeuiHe 60 KH?

2 CeurnoBas myns, mOANETeB K IHperpage co ckopoctsio vi = 200 M/c, mpobusaeT ee u
BBUICTACT U3 HEE ¢ HEKOTOpO# ckopocThio. Ilpy 3TOoM myns HarpeBaerca Ha 75 °C. C xakoi
CKOPOCTBIO IYJIA BBUICTEIA U3 IPCTPabl, €C/IM Ha €€ HarpeBaHue Moo 65% BhIICIHBIIETOC
KOJIHYeCTBa TEMNOTHI? (Y IenbHas TeroéMKocTh ceuHua — 130 ik/(kr-°C).)



3. Crtpena, BHIIyIIEHHAs W3 JIyKa BEPTHKAILHO BBEpX, yrala Ha 3eMmo depes 6 c. Kaxoma
HagaTbHas CKOPOCTH CTPeNbl H MaKCHMANILHAS BEICOTA MOABEMA?

4. Baron maccoit 20T, mBmkymmiica co ckopoctsro 0,3 m/c, Haronser Baron Maccoit 30 T,
IBmkymuiics co ckopocTeio 0,2 M/c. KakoBa CKOpPOCTH BAarOHOB MOCJIE B3aMMOIEHCTBUS, €CIIH
yZap HEYnpyruii?

5. Tlpw 3axsate HeliTpoHa sapoM 23Al o6pasyercss pagHOakTHBHENT m3oton 2¢Na. Ilpu sToM
ANCPHOM NPEBPAIEHHH HCITYCKACTCH. ...

MaxkcrmansHELH Gat 3a BEIIOIHeHHE paboTEl — 7.
Ilkana nepeBosa 061mero fauia B IKOJILHYI0 0TMETKY

OT™MeTKa N0 NATHOALILHOM mKae 2» «3» «d» «5»

O0mmii 6am 0-2 3-4 5-6 7

KonTpoannas padora No2
Yacrs 1
A-1 JIpa aBTOMOGHIIS ABHIKYTCS [0 IPSIMOM JIOPOTe B ONHOM HANPABIECHHH: OJIHH CO CKOPOCTBIO
50 xm/4, a apyroii — co ckopoctsio 70xkm/4. [Ipu 5TOM OHH
1.Comumxarotes; 2.ynansiores; 3.He H3MEHSIOT PacCTOSHAE APYT OT Apyra; 4.MoryT cOImKaThCs,
a MOT'yT yIalsAThCs
A-2 Ha pucynke 1 mpezcrasied rpadux 3aBHCUMOCTH IIyTH S OT BPEMEHH t.0IIpeIeTnTe
HHTEPBAJ BPEMEHH, KOTJIa BEIOCHIIETHCT IBHTAJICA CO CKOPOCTRIO 5 M/cC.
l.ot 5¢ g0 7¢; 2.01 3¢ 10 5¢; 3.0t 1c 1o 3¢; 4.01 0 mo 1c
A-3 ABTOMOGHUIIB, TPOTAsCh C MECTa, IBUKETCA C yecKoperueM 3 m/c. Uepes 4 ¢ ckopocTs
aBTOMOOMIL OyaeT
1.12 m/c; 2.0,75 m/c; 3.48 m/c; 4.6 m/c
A-4 KoopmunaTa Tena MeHAeTes ¢ TeYeHHEeM BPeMEeHH COIIacHo Gopmyie x=5-3t , r7ie Bce
BeIMHbL BeipakeHkl B CH. Yemy paBHa KoOpAHMHATA 3TOTO Teja depe3 5¢ moce Hauana
JIBHOKEHHSA?
1.-15m; 2.-10M; 3.10M; 4.15M
A-5 Teno ynano ¢ HeKOTOPO#t BEICOTHI K TIPH Yape 0 3eMIIo uMelio ckopocTs 40 m/c. Yemy
PAaBHO BpeMsI majeHus?
1.0.25c¢; 2. 4c; 3. 40c; 4. 400c¢
A-6 AproMOGHIB Maccoit S00KT, pasrOHSACH C MECTa PABHOYCKOPEHHO, JOCTHT CKOPOCTH 20M/¢
3a 10c,. PaBHOZElHCTBYIOmAs BCEX CHIL, [IEHCTRYIOMAas Ha aBTOMOGHIIB, paBHA
1.0,5 xH; 2.1 xH; 3.2 xH; 4.4 xH
A-T Ilog neitcruem cuiel 3H npyxuHa yamaunace va 4 cM. YeMy paBeH MOIyIIb CHIIBL, HOX
JEACTBHEM KOTOPOH YUTMHEHHE 3TOM MIPYXXHUHEI COCTABUT 6¢M?
1.3,5H;2.4H;3.4,5H;45H
Yacrts 2
B-1 C menoasmkHOI M0o1KH Maccoii 50 kr Ha Oeper NpBIrHYJI MaIb9iK Maccoi 40 Kr co
CKOPOCTBIO 1M/C, HAalpaBIeHHON FOPH30HTAIBHO. Kakyio CKOpocTh mpHoGpena JIoAKa
OTHOCHTENHHO Gepera?
B-2 Bpycok maccoit M=300r coenunén ¢ 6pyckom maccodt m=200r HETBIO, IEPEKHHYTOU Yepes
Gnox. Uemy pasen Moyt yekopeHus 6pycka maccoit 200r?
B-3 I'py3s maccoii 100r cBobozHO magaer ¢ BoicoTsl 10m. Onpejenrre KUHETHIECKYIO SHEPIHIO
rpysa Ha BbIcOTe OM.

Jananne Bananr
Al 4 1
A2 4 1




A3 1 1
A4 2 1
AS 2 1
A6 2 1
A7 3 1
Bl 2M.c 2
B2 Im.c2 2
B3 4] g

MaxcumaneHEIH Galn 3a BBIoHERRE paboTs! — 13.

Illxana nepesoga o6mero 6aia B IIKOJbHYI0 0TMETKY
OTMeTKa 10 NATHOAIBHOM MIKAIe 2» 3 «» «B»
O6mmii 6ann 0-5 5-7 7-9 10-13

KonTpoasnan paéora Ne3
1. T"a3 B konmuuectre 1000 mortelt mpu napnenun 1 MITa umeer Temueparypy 100° C. Haiitu 06pem
rasa.
2. Tlpr xakoif TeMmepaType CpemHss KHHeTHUECKas SHEPrHsl TOCTYNATENLHOTO ABMIKEHHS
MOJIEKYJ ra3a pasra 12,42:10%! k.
3.Uemy paBHA BHYTPEHHSS SHEPIUA 5 MOJb OHOATOMHOTO ra3a npu Temuepatype 27° C?
4. I'asy nepenano xommdecTso Ternors 300 [k, ero BHYTpPEHHsIsl SHEPrHs yBeaugmiack Ha 200
Jox. Yemy, paBHa pabota, copepurensas rasom?
5. Teriopo# ABHraTENb MOMYYaET OT HArPEBATEIS SHEprumo, pasHyio 1000 [k, 1 OTIaeT XOIOAWIBHHKY
sHepruro 800 JIx. Uemy pasen KIIJ] teriororo neuratens?

3aganne bawasl
1 30005 1
2 45C 1
3 200x]Tx 1
4 5001k 1
5 60% 1
MaxcumanpHblit 6ann 3a Bemonaenne paboTs! — 5.
Ixana nepesoga obmero 6ania B IIKOJILHYI0 OTMETKY
OrtMerka no naTHOALIHLHOMN MKaTe «2» «3I» «d» «5»
Oo6mmii 6an 0-2 3 4 5

Konrpoabnas padora Ned

1. Jlea ONMHAKOBBIX METANIMYECKMX LIAPHKA, HMEIOMUX sapsamer 9%10°%Kn u 3*108Ky,
IPHBEICHEI B CONPHKOCHOBEHME ¥ Pa3BE/ICHBI HA IIpexHee paccTosHue. ONpeneuTe OTHOMEHHE
CHJI B3aUMOJICHCTBHSA INAPHKOB JI0 M IOCJIE COMPHKOCHOBEHHSL.

2. Jlea 3apsna, OMMH M3 KOTOPBIX [0 MOAYMO B 4 pasa GoJbINe APYroro, pacmookeHs! Ha
paccTostHum 10 cM Apyr 0T Aipyra. B kakoif TOUKe 10J11 HAIPSHKEHHOCTb PABHA HYJTIO, ECITH 3apsiIbl
pa3sHOUMeHHBIe?

3. Merannmyeckuii IapuK, M0/BEIIEHHEIH Ha IPYXHUHE, TOMECTHIIH B OHOPOLHOE BEPTHKAIBHOE
dMeKTpudeckoe mnone HanpsokeHocteo 400 H/Ki. Tlpu sTOM  pacTsbkeHHE IpYSKHHBI
yBemaamnock Ha 10 cm. Halfnure 3apsn maprka, eciu kecTkocTs npyxuas: pasaa 200 H/m.

4. Mexny TouedHbIMH 3apanamu 6,4* 10K u -6,4*10°Kn paccrosHHe paBHO 12 cM. Haiinure
HaNPHKEHHOCTE B TOUKE, YAaeHHOH Ha 8 ¢M 0T 060HX 3apA0B,



5. OnuHAKOBEIE METAILTHYECKHE INAPHKH, 33PLKEHHBIC OMHOHMCHHO 3apANaMy ¢ U 4¢, HaX0IATCA
Ha paccTosHEK R apyr ot apyra. Illapukn npusemm B compuxocHoBerre. Ha kakoe paccTosHAe
HX HaJIO PasBECTH, YTOOBI CHJIA B3AHMOIEHCTBHS OCTANACK IIPEeXKHEH?

6. Ompenenure yACTBHOS CONPOTHBIIEHHE NPOBONHHKA, €CIH €ro MmWHA 1,2 M, mIOmams
nonepeynoro ceueHns 0,4 MM2, a conpotusienue 1,2 Om.

7. Bermcnmre HaupsKCHHE Ha 3aXWMaX CIHpaIei cormpoTaeHAAME 10 OM u 20 Owm,
COCAMHEHHBIX MapallIeNbHO, eCIH CHIA TOKA B HEPA3BETBNEHHOW WacTh WemH paBHa 33A.
Onpenennre ity TOKa B KaKI0H CIIAPATH.

8. Paccuurars cuty Toka B nenu uerouynuka ¢ D[C, pasHoii 9 B, u BHYTPEHHHM COIIPOTHBIICHHEM
1 OM npu NOAKMIOYEHNH BO BHENIHIOIO Lielb PE3ACTOPA C CONPOTHBICHHEM 3,5 OM.

9. Ha prcynke m306paxeHa CXeMa 3IeKTPHYECKOH MMM, COCTOSmeH U3 HCTOYHAKA HaNpPDKCHUS
¢ O/IC 7B u BHyTpeHHHM conpoTuBicHHEM 1 OM, TpEX PE3UCTOPOB, HIEAILHOTO BOIBTMETPA U
3amMKHYyTOro kmoda K. W3sectro, uto R1=10M 1 R; =3 Om. Onpenenare, Ha KaKyio BE/IHUAHY
H3MEHHTCS [IOKa3aHUE BOJIBTMETPA, €CIIH PAa30MKHYTh Koy, Omeem Oaiime 6 eonbmax.

R

| &
T
3apanue Bauisl
1 3 1
2 3,3 cMm 1
3 0,05 K 1
4 13,5%107 B/m 2
5 1,25r 2
6 0,333 1
7 220B/22A/11A 2
8 2 1
9 0,6 2
MaxcumanpHbli 6asnt 3a BelmoaHeHue paboTsl — 13.
IIkana nepesoaa o6mero 6ania B IIKOJILHYI0 0TMETKY
Ormerka no naTubannbHol mKaze «2» «3» «d» «5»
O0mmii 6amnn 0-6 7-8 9-11 12-13

ITpunoxcenue 2

Kpuarepun n HopMEI onenky 3HAHRAI, yMeHHii H HABBIKOB, 06yJaomuxest
no puzuke

OueHKa 0TBETOB 00YYAIOMUXCA

Ormerka «5» CTABUTCA B TOM CIIy9ae, el 00y4YaOIIHiics I0KA3EIBAET BEPHOE IOHUMAaHUe
(u3MIeCKOH CYIHOCTH PACCMATPUBAEMBIX SBJICHHN H 3aKOHOMCDHOCTEH, 3aKOHOB H TEOpHi, a
TaKXKe NMPaBUILHOE ONPENcIeHHe (QH3MUECKUX BENMYMH, MX SIHHHI[ H CIOCOGOB H3MEpPEHHS:
IPaBHIIBHO BBIIONHAET IEPTEXKH, CXEMbl H IPaQUKH; CTPOMT OTBET IO COGCTBEHHOMY ILIAHY,
COTPOBOXK/IAET pacckas COOCTBEHHEIMHI IIPHMEPAMH, YMEET IPHMEHATE 3HAHHS B HOBOM CHTYALHH
IIPH BEINOIHEHHH PAKTHISCKHX 3aJaHHH; MOJKET YCTAHOBHTD CBS3b MEX/y H3yJacMBEIM H PaHee
H3YYCHHBIM MaTepHaIOM [0 Kypcy (QH3HKH, a TAKKEe ¢ MATEPUAIOM, YCBOECHHBIM IPH H3YIeHHH
JIpYTHUX IIPEIMETOBR.

OTmeTka «4» CTABHTCA, €CIM OTBET OOYYAIOIIEroCs Y/OBICTBOPAET OCHOBHEIM
TpeOOBaHKAM Ha OTMETKY 5, HO JaH 6e3 HCIONb30BaHMs COGCTBEHHOTO ILTAHA, HOBBIX IIPUMEPOB,



Ge3 NpUMCHEHMS 3HAHUM B HOBOH CHTYyaIuH, 6€3 HCIONB30BAHNS CBS3el ¢ paHee M3YYEHHEBIM
MATCpHAToM M MaTepHalOM, YCBOCHHBIM NP H3YYEHHH Ap. IPE/IMETOR: eciH obydarommitcs
AOILyCTHJI OJIHY OLIMOKY HtH He Goliee BYX HEIOUETOR H MOXKET HX HCTIPABUTE CAMOCTOSATEIEHO
HIIH ¢ HeOOBIOH IOMOIIBIO YHHTEIIA.

Ormertka «3» CTaBHTCS, ecii 0bydaroitcs TIPaBUIIEHO MOHAMAET (DH3HIECKYIO CYIHOCTE
PaccMaTpHBACMBIX SBICHHUH U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTE/LHEIE npobens! B
YCBOCHHH BONPOCOB Kypca (H3MKH, HE NPENATCTBYIONHE JaTbHeHmemy YCBOEHHIO BOIIPOCOB
TIPOrPAMMEOr0 MaTepHaNIa: yMeeT IPHMEHSATE [IOyIEHHbIC 3HAHKS [IPH PETEHHH IPOCTHIX 3829
C HCIOIB30BAHMEM TOTOBEIX (OPMYJN, HO 3aTPYAHAETCA IIPH PELICHHH 3a7maq, TpeOyromux
npeo0pa3oBaus HEKOTOPHIX (OPMYJ, IOLYCTHI He Gonee OHOM rpy0oil omubku u aByX
Hes04€TOB, He 60sTee oxHOM rpy6oit u oxHOM Herpvboit ommlky. we Gnuee. 2> 3.uerpubrrcametay

omEo# HerpyGot omuOKY M TPEX HEJOYETOB; TOMyCTHI 4-5 HeTOTETOB.

Ormerka «2» cTaBUTCH, eciau obyuarommiics He OBIAmEN] OCHOBHBIMH 3HAHUAMH H
YMCHHSIME B COOTBETCTBHH ¢ TPeGOBAHHAMH IIPOTPAMMEI M JOMYCTAN GONbIie OMHGOK M
HEM0YETOB YeM HEOOXOIHUMO IS OTMETKH «3 .

Ounenka J1a00paTopHBIX padoT

Otmerka «5» cTaBHTCS, €CcMH OGYYAIOIIMIACS BEIIONHSET paboTy B TONHOM ofheMe ¢
coOMmo/IcHHEM  HEOGXOMUMON  ITOC/IEI0BATETBHOCTH NPOBE/CHAS OIBITOB H H3MEPEHHUI;
CaMOCTOATENEHO U PAIHOHAIEHO MOHTHPYET HeoGXO0HMOe 0G0Py0BAHHE; BCE OIBITHI IIPOBOAT
B YCTOBHSX ¥ PEXUMaX, 00CCIEIHBAIONIIX TIONydeHHe IPABUIBHEIX PE3YIBTATOR H BEIBOOB;
cobmonact TpeGoBaHHMs NpaBHI 0€30MACHOCTH TPYd; B OTYETe IPaBHIIBHO H AaKKYypaTHO
BBIIO/IHACT BCC 3AHCH, TaONMUBI, PHCYHKH, YePTEXH, rpadMKd, BBIMHCICHHS; MPABHIHHO
BBINOJTHSET aHATH3 TTOTPEITHOCTEH.

Ormerka «4» CTABHTCS, €CITH BHIMONHEHBI TPEGOBAHUS K OTMETKE «5 », HO GBUIO JOIYIIEHO
2-3 Henouvera, He Ooliee 0nHOM Herpy6oit OMUGKY U OIHOTO HENOusTa.

Ormeriea «3» craButes, ecl paGoTa BHINIOMHERa He MOIHOCTBIO, HO 0GBEM BHITIOTHEHHOMN
YaCTH TAKOB, 9TO IO3BOJACT HOJYYHTh NPABHIBHBIC PE3YJbTAThl M BEIBOIBI: €CIHM B XOIE
NIPOBE/ICHHS ONBITA ¥ M3MEPEHUI OBLTH JOMYINEHE! OIIGKH.

Otmerka «2» cTaBHTCA, ecnd  paboTa  BHIIONHEHA HE TONHOCTHIO H  0GBEM
BBINOIHEHHON 4acTH palOThl HE MO3BOMSIET CHENATh IPABHIBHBIX BHIBOJIOB: €CIM OIBITHI,
M3MEPEHHUS, BBIYHCICHHS, HAOIOICHHS IPOU3BOIUINCE HEIIPABHIIBHO.



