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MNOACHUTEJBHASA 3AIINCKA

AnanTapoBaHHasi padoyasi mporpaMMa paccyuTaHa Ha OOYYalONIUXCS C 3aJEPKKOU
ncuxuueckoro pazputus (3[1P), Haxoasmmxcs Ha COBMECTHOM O0y4eHHUH B KJlacce.

OOyvaromuecs ¢ 3aJ€pKKOM TCHUXMYECKOTO pa3BUTHUS MOJYy4alOT OOpa3oBaHHE,
COOTBETCTBYIOIIIEE TI0 HTOTOBBIM JIOCTHKCHHMSIM K MOMEHTY 3aBEpIICHHS OOy4YeHHS,
IUTAHUPYEMBIM pe3yjibTaTaM OCHOBHOIO 001ero oOpa3oBaHUs HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, U B T€ K€ CPOKH 00yueHus (5-9 Kinacchl) MpU CO3/IaHUU YCIIOBUH, YUUTHIBAIOIIHX
UX 0COOBIe 00pa3oBaTEIIbHBIC TOTPEOHOCTH.

[Tpu otbope comepkaHusi MaTepuana, METoJ0B U GopM padOThl HA YPOKE YUUTHIBAIOTCS
cieayroume 0co00eHHOCTH NMo3HaBaTebHoi cdepsbl aereit ¢ OB3:

1). Henmocrarounass mno3HaBaTenbHas AaKTHBHOCTb, KOTOpas B COYETaHWU C OBICTpOI
YTOMJISIEMOCTBIO U HCTOIIAEMOCTBIO MOXET CEPhE3HO TOPMO3UTh HUX OOY4YEHHE U pa3BUTHE.
BeicTpo HacTynaromee yromiieHiue MPUBOIUT K MOTepe paboTOCIOCOOHOCTH, BCICACTBUE YETO Y
00y4aromuxcsi BO3HUKAIOT 3aTPyIHEHUS] B YCBOCHUU YyUeOHOI0 MaTepHasa: OHU HE YAECPKUBAIOT
B IAMATH YCIIOBUS 3aJaud, NPOAMKTOBAHHOE IPEAJIOKEHUE, 3a0bIBAIOT CJIOBA; JOIYCKAIOT
MHOTOUYHCJICHHbIE OIIMOKU B MUCbMEHHBIX paboTax; HEPEeIKO BMECTO PELICHUS 33aJaud MPOCTO
MEXaHUYECKH MaHUMYIHPYIOT HU(PaMU; OKa3bIBAIOTCS HECIIOCOOHBIMH OLEHHUTH PE3YJIbTaThl
CBOMX JICHCTBHIA; UX MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE HEJOCTATOUHO IIUPOKH.

2). Y nereil ¢ 3aepKKOW MCHUXHUYECKOTO PAa3BUTHS BBISIBICHBI 3aTPYJHECHUS TPU BBIOJIHEHHH
3aJjaHUl, CBS3aHHBIX CO 3PUTEIBHBIM BOCHpHATHEM Marepuana. HaOmromaroTcss HEIOCTaTKu
aHaJIKM3a IpU BBHIIOJHEHUM 33JaHUl B YCJIOBHUSX IOBBIIIEHHONM CKOPOCTU BOCIPHUATHS
MaTepuana.

3). Hetu ¢ 3I1P He MOTyT COCpeOTOUNTHCA HA 3a/IaHUH, HE YMEIOT MOAYUHSITH CBOU JICUCTBUS
paBUJiaM, COJEpPKallMM HECKOJIbKO YCIOBHHM. Y MHOTUX M3 HUX Mpeo0afaioT HUrpOBbIE
MOTHUBBL. OTMEUaeTCs, YTO MHOI/IA TaKue JE€TU aKTUBHO pabOTalOT B KJIACCE U BBINOJIHSIOT
3aJjaHUsl BMECT€ CO BCEMH OOYYalOIIMMHUCA, HO CKOPO YCTalOT, HAYMHAIOT OTBIEKAThCA,
IepecTaloT BOCHPUHMMATh Y4E€OHBIH Marepuall, B pe3ysibTaTeé 4ero B 3HAHUAX O00pa3yroTcs
3HAYUTENbHBIE TPOOEIHI.

[Ipu peanuzanuu yuyeOHOW HporpaMMbl OOIIUMN 00BEM coaepkaHUsi O0yUYeHHS IO
npeamery aereid ¢ 3IIP coxpansiercsi, HO MMeeT KOPPEKIHOHHYI0 HaNPABJICHHOCTh H
NnpeayCcMaTPpUBaeT OPraHU3aluI0 HHAUBHUYAJIbHOI TOMOLIH.

Jist  1OCTHKeHUsI TMOJIOKMTEJBHOro pesyabrata B o0ydenum paereid ¢ 3IIP
HCNOJIB3YIOTCS CJIeAyolHe NpHéMbl, CPeACTBA U MeToAbl 00y4YeHHsl, COOTBETCTBYIOLIHE
0COOCHHOCTSIM Pa3BUTHS JieTell 1 HMEKIIe KOPPEKIMOHHYI0O HANIPABJICHHOCTD:

1). Otbop coxepxkanust OOy4YeHHs, a TakKe TMPEANOUYTUTEIBHBIX BHUIOB JEATEILHOCTH
IIPOBOAMTCA C YYE€TOM ONTHMM3ALMK YCIOBUM Ui pealu3aluy MOTEHIUAIbHBIX BO3MOXHOCTEN
JeTe ¢ 3aJepKKO MCUXUYECKOro pa3BuUTUSA. B mporecc oOydeHus BKIIIOUAIOTCS 3aJaHUs HA
pasBUTHE BOCIPUATHUS, aHATU3UPYIOIIErO HAOJIOICHHsI, MBICIUTENBHBIX ONepauuii (aHanu3a u
CUHTE3a, TPYNIIUPOBKH U KJIaCCU(PUKALIUU, CHCTEMAaTU3alluN ), TIEHCTBUI U YMEHUIA.

2). Cucrematudeckoe BbIsIBIIEHHE MPOOEIOB B 3HAHUAX U UX BOCIOJHEHHE (0OBsICHEHHE 3aHOBO
yueOHOro MaTepuasa, UCTOoIb30BaHUE JOTIOTHUTEIbHBIX YIPAXXHEHUHN U 3a/1aHul);

3). YacTo MCMONB3YIOTCS HarjsAHble JUIAKTHYECKUE MOCOOMs M pa3HOOOpa3Hble KapTOUKH,
nomoraromnue pedeHKy COCpelOTOYUTHCSI Ha OCHOBHOM MaTepHalie ypoka M OCBOOOXKJIAIoIIue
ero ot paboTbl, HE MMEIOLIEH MPSAMOro OTHOIICHUS K M3y4aeMOW TeMe; MPUMEHSIOTCS YeTKue
CXEeMbl U TaONMIbl, TPUOIMKEHHbIE K JKU3HH, PEATHCTUYECKUE WIUIIOCTPAIH, PAalUOHAIBHO
orpenensercss 00beM MPUMEHEHUs HArJISTHBIX CPEJCTB.

4).Yto0b1 m30exaTh OBICTPOTO YTOMJICHHWS, THUIMYHOTO JUIsi OOYYAIOMIMXCS C 3a7ep>KKOM
NICUXUUYECKOTO Pa3BUTUS, UCIIOIB3YETCS NEPEKIIOUEHUE YUEHUKOB C OAHOIO BUJIA JEATEIBHOCTH
Ha apyroi. B oOyuenun nererr ¢ 3IIP wm3beraercss meperpyKeHHOCTh,  KOTOpash CHUIKAET



KaueCTBO BOCIPUATHS MaTepHaia ¥ MPUBOJAUT K OBICTPOMY YTOMJICHHIO U 3MOIMOHAJIHLHOMY
MPECHIIICHUIO IITKOJIHHUKOB.
5).Pa3zBuTnio mo3HaBaTEIBbHOW AKTUBHOCTH YYaIllMXCs, MPOSIBICHUIO 3aWHTEPECOBAHHOCTH B
MPUOOPETEHUH 3HAHUI CIIOCOOCTBYIOT TUAAKTUYCCKHIE UTPHI M UTPOBBIC IPUEMBI.
6). IIpu ycTHOM ompoce BOIPOCHI CTaBATCA YETKO, KPATKO, YTOOBI JIETH MOTJIM OCO3HATh HX,
BIyMaThCs B COJIEPIKaHUE, TaETCs BpeMs Ha 00 lyMbIBaHHUE.
7).YuuThIBaeTCS 3TAIMHOCTH (POPMHUPOBAHMS CIIOCOOOB y4eOHOM NEATEIbHOCTH: CHayana JeTei
ydaT OpPUCHTHPOBATHCS B 3a/laHUU, 3aT€M BBHINOTHATH Y4E€OHBIC JCUCTBHS IO HATIISITHOMY
0o0pasily B COOTBETCTBHM C TOYHBIMH YKa3aHUSMH B3POCJOro, 3aTéM — II0 CIIOBECHOU
WHCTPYKIIUU TIPU €€ TIOCIECI0BATEIILHOM H3JI0KCHHH.
8). Jlnst obserdeHus TpyAHBIX 3aJIaHUN UCTIONB3YIOTCS CHEUUAIbHbIE MEMOObL U NPUEMDL.
- HArJISAHOCTh (KapTHHHBIE TUIAHBI), OMOpPHBIC, O0OOIIAIOIINE CXEMBI, «IIPOrPaMMHPOBAHHBIC
KapTOYKW», Tpaduueckue MOJeIr, KapTOYKU-TIOMOIIHMIIBI, KOTOPBIE COCTABIISIIOTCS B
COOTBETCTBUU C XapaKTEPOM 3aTPyAHCHUN IPHU YCBOCHUHU yU4EeOHOTO MaTepuaa,
- QIrOpUTMBI, TIPUEMBbI MPEANUCAHUA C YKa3aHUEM IIOCJIeIOBATEILHOCTH  Olepalui,
HEOOXOJIMMBIX /IS BHITOJHEHMS 3aaHuIL;
- IOTIOJIHUTEIIbHBIE HABOJISIINE BOIPOCHI,
- 00pa3Ibl BHIMOJHEHUS 3a/IaHUH;
- IOATAITHAs TPOBEPKA 3a/IaHUMH.

CrnoBecHble MeToapl 00yuyeHus: (paccka3, Oeceda, OObBSICHEHHWE U JIp.) JOJKHBI
COYETaThCS C HATJISAHBIMH M MPAKTHYCCKUMHU METOJIaMH.
9). B pabore ¢ merbmu ¢ 3IIP ucmonw3yercs ocoObIN MEJarorm4ecKkuii TakT — HEOOXOIMMO
3aMeyaTh U MOOLIPSITh MAJICHIINE yCIIeXU JETel, pa3BUBaTh B HUX BEpy B COOCTBEHHBIE CUJIBI U
BO3MOKHOCTH, TOAAEPKUBATH IMOJOKUTEIbHBIA SMOUMOHAIBHBIA HACTPOM.
10) Hns oOyuaromuxcs ¢ 3P HeoOxomum auddepeHIMpOBaHHBI TOAX0J K OTOOpY
COJICpP)KAaHUsI TMPOTpamMM  y4eOHBIX TPEIMETOB C YYETOM OCOOBIX 00pa3oBaTEIbHBIX
noTpebHOCTel M BO3MOXKHOCTeH oOydaromerocs. O0beM 3HaHUN M yMEHUH MO Y4eOHBIM
peaIMeTaM HECYIIECTBEHHO COKPAIIASTCs 3a CYET YCTPaHEHHUsS W30BITOYHBIX 10 OTHOIICHHIO K
OCHOBHOMY COJIep>KaHUI0 TpeOOBaHUI.
11) Tlpu opraHu3auuy OUEHOYHBIX MPOUEAYP UII OOYJArOIIMXCS B COOTBETCTBHH JUJIS

obygatomuxcst ¢ 3I[IP co3maroTcss cnenuanbHBIE  YCIOBHS, OOYCJIOBJICHHBIE OCOOBIMU
oOpa3oBaTenbHbIMH TTOTpeOHOCTIME oOy4atomuxcs ¢ 3I1P u cneunduxoit Hapymenus. /lanasie
YCIIOBUSI MOTYT BKIIIOYATh:

e 0co0yro (QopMy OpraHM3alM{ TEKYIIEro KOHTPOJISI YCHEBAEMOCTH M IMPOMEKYTOUHOM
aTTecTaluy (B MaJO Tpymrme, HHAUBUAYAIbHYIO) C YI€TOM OCOOBIX 00pa3oBaTEIbHBIX
MOTpeOHOCTEN U MHAMBUAYATBHBIX 0COOeHHOCTEN 00yuatomuxcs ¢ 311P;

® [PHUCYTCTBHE MOTHBAIIMOHHOTO 3Tara, CIOCOOCTBYIOIIETO MCUXOJIOTHIECKOMY HACTPOIO
Ha paborty;

® OpraHu3yIONIyI0  TOMOINs  TEJaroru4eckoro  pabOTHHKAa B  palMOHATH3AIUU
pacrpeneneHus: BpeMeHH, OTBOAMMOTO Ha BBITOJIHEHHE Pa0OTHI;

® [PEJOCTaBJIICHHE BO3MOXKHOCTH HCIIONB30BAHUSI CIPABOYHOW HWH(OPMAIIMU, DPAa3HOTO
poJia BU3YAIbHOW TMOANEPKKH (OTMOPHBIE CXEMBI, AITOPUTMBl YUEOHBIX JCWCTBUU,
CMBICIIOBBIE OTIOPHI B BHJIE KJIFOYEBBIX CJIOB, IUIaHA, 00paslia) MpPU CaMOCTOSTEILHOM
MPUMEHEHUU;

e TUOKOCTh TOJIXOJa K BBIOOPY (GOPMBI M BUAA AMATHOCTHUYECKOTO WHCTPYMEHTapus U
KOHTPOJIbHO-M3MEPUTENBHBIX ~ MaTepHAIOB C YYETOM OCOOBIX 00pa3oBaTEIBHBIX
noTpeOHOCTEHN U MHIMBUAYATBHBIX BO3MOXKHOCTEH o0yyuatomerocs ¢ 3I1P;



e OQONBIIYI0 BapHATHUBHOCTh OICHOYHBIX MPOLEAYpP, METOJOB OICHKH U COCTaBa
WHCTPYMEHTAPUS OIICHUBAHMSI, IO3BOJISIONIYIO OTIPEIEIUTh 00pa30BaTEIbHBIN PE3yabTaT
Kaxsoro ody4varomierocs ¢ 3I1P;

® aJanTalMi0 MHCTPYKIHMH C Y4YeToM o0coObIX o0O0Opa3oBaTeNbHbIX MOTpeOHOCTEH U
UHIWBUAYAIBHBIX TpyAaHOcTe oOyuatommxcst ¢ 3[IP (B dyacTHOCTH, yIpolIeHHe
GbOpMyIUPOBOK MO TIpaMMaTHYECKOMY U CEMaHTHYeCKOMY O(hOpMIIEHUI0, 0coboe
MOCTPOEHUE UHCTPYKIIUHU, OTPAKAIOUIEH ATATHOCTh BBIMOJIHEHUS 3a/1aHUs ),

e oOTCIeXKUBaHUE JAeicTBHiA oOywaromerocs ¢ 3[IP nns OmEHKM TOHMMaHUS UM
UHCTPYKLIMU U, TNPU HEOOXOJUMOCTH, €€ YTOYHEHHE, YyBEJIMYCHHE BPEMEHU Ha
BBITIOJTHEHHE 3aJaHUM;

® BO3MOXHOCTb OpPraHU3allMd KOPOTKOI'O II€pepbIBA IPU HAPACTAHUU B IIOBEICHUHU
oOyuaromerocst IposiBICHUI YTOMJICHHS, UCTOILIEHUSI.

e JInst KOHTPOJS W OIEHKU HCTONb3ytoTcs uHbie KMMBEI, pe3ynbTaTel Tpyna peOcHKa He
OLICHUBAIOTCS B CPABHEHUU C APYTHUMH yUYAIIUMUCH.

[Iporpamma 10 ¢Qu3nke Ha YypOBHE OCHOBHOIO 0OIero oOpa3oBaHUS
COCTaBJIeHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTENbHOW MpPOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (henepanbHON padoyel mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonasanus yueoOHoro npeamera «Dusukay.

ConmepxaHnue mnporpamMmbl 10 (U3MKE HAIpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 HU3YYeHHs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM PE3yJIbTaTaM 0Oy4YeHHs, a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no u3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT IpUMEPHYIO MOCIE0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUaroIINXCs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILY YYUTENIO B CO3/IaHNU paboveil mporpaMmMbl IO y4eOHOMY MPEIMETY.

®uzrka SBISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, OCKOJIbKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB
U SIBJICHUH, W3y4aeMbIX XHMHEH, OHoJIoTHel, acTpoHOMUEH U (pu3ndeckoi
reorpaduei, BHOCHUT BKJAJ B €CTECTBEHHO-HAyuyHYI0 KapTHHY MHUDa,
NpeloCcTaBsieT HaumboJiee SICHble O00pas3lbl TMPUMEHEHHUS HAay4HOrO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.



OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUS B CTPYKTYpe O0OIIero
oOpa3oBaHUsSI COCTOWT B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
MHTEepeca K HayKe y 00yJaronuxcs.

N3yyenue @u3ukun Ha 0a30BOM YypOBHE MpEIOJIaracT OBJaJCHHE
CJIIEIYIOUIUMU KOMIETEHTHOCTAMH, XapaKTepPU3YIOIIMMU €CTECTBEHHO-HAYUHYIO
TPaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e HHTEPHNPETHUPOBATH  JIAaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHHS BBIBOJIOB.

[lenn w3yueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpeneneHsl B Kormenmuum mpenomaBanus ydeOHOro mpenMera «®Duszmka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickorn @Dexpepanuu, pearu3yOIUX
OCHOBHBIE  00I11€00pa30BaTEIbHBIE MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Konnernn MunucrepcrBa npocsemienust Poccutickoii @enepanuu (MpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyuyeHus pusmkm:

e TMpuoOpeTeHHWEe HHTEpeca W CTPEMJICHUS OOYYalOIMXCAd K HaydYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI¢ TIO3HAHUSA U (POopMUpOBaHHE
HCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara HW3Y4YEHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmMupoBanue mpencTaBICHUNW O pONMM (PU3UKHU IS Pa3BUTHS IPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHEC  TPEJACTABICHUA O  BO3MOXHBIX  cdepax  Oymymiei
poeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOM ¢ (DM3MKOM, TTOJATOTOBKA K
JTanbHEHIIeMy 0OYUEHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3THX IeJiel mporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CISAYIONIUX 3a1aY:

e TmpuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX

e TMpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SBICHUS C
WCITOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

e OCBOGHHE METOJOB pEHICHUS MPOCTEHIMX pacu€THBIX 3a7a4 C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPYECKUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;



e pa3BUTHE YMEHUH HAOJIONATh MPUPOIHBIC SBJICHUS U BBHIMOIHITH OTBITHI,
nabopaTopHble pabOTBI H  AKCHEPUMCHTAIBHBIC HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEITHHBIX TPHOOPOB;

e OCBOCHHE TPUEMOB pabOTHI ¢ WHPOpPMaIEH (PUINIECKOTO COACPIKAHMUSA,
BKJItOUasi ”HPOPMAITHIO O COBPEMEHHBIX JOCTIKCHUSAX (PU3UKU, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO cO cepamu MPoPECCUOHATBHON NEITeTEHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3MUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIEIroO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henelno), B 9 kinacce — 102 yaca (3 gyaca B HeJelO).

[Ipensaraemelii B mporpaMMe no (pU3HKE MepedyeHb Ja00paTOPHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, yYUTENb JelaeT BbIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEN
oOyJaromuxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHM, MpenIaraéMblX B pamKax
OCHOBHOT'O FOCYapCTBEHHOTI'0 3K3aMeHa 1o (U3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3MepeHune @usnmueckux BenuuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAay4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe naBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHJIA
TshkecTd. Cuita TshKecTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIEC U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIB)KEHHUS (ILIAPUKA B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa 0
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BeITankuparomnas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcloOBHE IUJIaBaHUA TeJ: MJABAaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT O00bEMa MOrpyXKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYMPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJIEKYISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Teruronepesaya 51 COBEpLICHUE paboTHI. Bunsl TEIUIONEpEaaun:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix aurareneir KIIJ[ TemoBoro aBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yAeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apspKeHHbIX  Ten. 3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA 3JIECKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KUAKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u wMmomHOCTh 3neKkTpudeckoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOro Toka. [IpumeHenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsI0B U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH PAa3JEJIEHU ITOJ0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apases.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TIOJISI HA MPOBOJAHUKU U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUST HAa PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia s CWIbl TOKa MpPU MNapaJIeTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHE pabOThI AJIEKTPOIBUTATENIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOomHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0oH HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKE€HUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU ABMKEHUU TeNa MMOJ ACHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3ydueHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — konebanus.  Pe3onaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa W BbIicOTa TOoHA. OTpakeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGronenue BRIHY)IECHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HaOnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KosjaeOaHuid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOTHOTO IMaICHHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBOMiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOE
pactnipoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B JsmH3e. Onrtuueckas cucrtema ¢oToarnmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpsiMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3aBHUCUMOCTHU YyTJia IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOrIolLeHne cBeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPBI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npespamenus. [lepron monypacmnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOIIEHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. CnekTp BOHopo/a.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: U3MEPEHME DHEPrMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH IJIs1 CUCTEMATHU3a[u1
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
IpUOOPETEHHOTO MPHU U3YUYEHUHU BCEro Kypca (pU3UKH, a TakxkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH HAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CleynBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS T[OJy4eHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjesa peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAyYHO OOBSCHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmOOJIe€e BAXKHBIX JIOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT cOpMUpPOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJE€HUU OOLIECTBEHHO 3HAYMMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYpPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmMupoBaHus  KYJbTYPbl 3A0POBbS M  J3MOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBHJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHUM M TEIUIOBBIM O0OpYIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBbIKa peQIEKCUU, MNPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIEC U (DU3NIECKUX
3HAHUI;

e — HHTEpEC K MPAKTUYECKOMY H3YyUCHUIO MPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS TMOCTYNKOB U OILEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAIM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUM TIPU BBHITIOJIHCHUHM WCCICIOBAHUNA U
MPOEKTOB (PU3NYECKOM HAMpPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI 0 (PU3NUECKUX O0BEKTAX U SBICHUSX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaronierocs: OyayT cpopMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B pacCMaTpUBAEMBbIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(¢u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK HCCIIEOBATENbCKU HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 1O CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM MPEIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUOB U (OPM MPEACTABICHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHOpMaIlMd W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7€ OOCYXIEHUS Yy4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXICHUSIMU JPYIMX YYacCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAaThl BBIIOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIEeCTBA  KOMaHIHOM U
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JOCTHKEHUIO: paclpedesiTb poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000111aTh MHEHUSI HECKOJIBKUX JTIO/ICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO C(POPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaIbHOE, TMPUHATHE PEUIEHUS B TPYIIE, NPUHITHE PEIICHUM
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEUICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) Pe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejoBeKa B XOJE CIopa WIN AUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yueHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHSA BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJIEUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBieHus (Auddy3us, TEMI0BOE JBUKEHHUE YaCTHI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamM, arMoc(epHOe JaBlieHHWE, IUIaBaHWE TeJl, MpPEeBpalICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBIICHHUE;
pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBJICHUS B IPUPOJE:
IpPUMEPHI ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHsT B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETUYECKas M TMOTEHIMalbHAs JHEPTusi), MpH OMHCAHWUU IPABUIBHO
TPaKTOBaThb  (PU3WYECKUH  CMBICT  HUCIHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPAaBWIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiCHEHUE n3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBUS 33J1a4y 3aIIMCBIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKHE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOOB, B OIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznuecKux CBOWCTB Tel: dbopMynpoBaThH MIPOBEPSIEMbIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0bEMa, CHUJIBI U TEMIEpAaTypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX H
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILEroCs Tejda OT BPEMEHU JBM)KCHMS Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAHUM y4eOHOTO HCCIENIOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUsI, CIACAYsS MPEIIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pEe3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPJIOTO Tela, CUjla TPEHHS CKOJIBKECHHS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJITHCHUHA HW3MEPEHHH COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY M
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYNHBI,

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETP, COOOIIAIOIIUECS COCY/bI, OapoMeTp,
phIvar, MOIBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOAA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMED, IOPIITHEBON HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HU I obecriedyeHus: 0€30MacHOCTH MPHU OOpaIeHUH C MpUOOpamMu H
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaloLEel Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MM EIOIITIXCS
3HAHUM W TYyTEM CpPaBHEGHHS Pa3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepatypy  (QHU3MYECKOro  CoAepKaHWs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHEeT, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIUU (HU3HUECKOTO COIEPIKaHUS, B TOM



YHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHHUs O pe3yibTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHWWA, MpPU 3TOM T[PaMOTHO HMCIOJb30BATh
U3YYCHHBIM TOHATUHHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HUCCIECIOBAaHUM paclpeielsTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCITOJI30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amMop(HbIE Tela, HACBIILEHHBIH W HEHACBHIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS JHEPrus, TEIJIOBOM JBUTATElNb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUI 3apsijl, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEeHUE U CXKaTHe, Telulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
IIEKTPU3aLUs TEJ, B3AaUMOJCHCTBHAE 3apsAI0B, JEHUCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HM3YUYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’XaollleM Mupe, B TOM 4ucie (U3HUECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIpHbIE SBIEHUS B NPUPOJE,
KpUCTaulbl B Tmpupoe, u3nydyenue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, AJIEKTPUUECKUE
SBJIEHUSI B aTMmoc(epe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoytocoB, posib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emuiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBa (MpHU3HAKH) (PU3MUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA Te€N M (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
duznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIJIOTHI, yJeJbHAsg TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa



IUTaBIICHUS, yJeNbHas TEIIoTa MMapooOpa3oBaHusi, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHMBIICHWE  BellecTBa, paboTta U MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICT MCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKOW TEOPUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Ui yyacTKa LIeTNH, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIIAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX
IaroB C OMnopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2-3 JEHUCTBHSA, MCHOJB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHaju3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JI  peIIeHUs 3a7auyd, BbIOMpaATh 3aKOHBI U  (POPMYIIBI,
HEoOXOouMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBENICHUSI HCCIIEOBAHU, AEJIaTh BBIBOJBI,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3JIydarollel (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYPhI XKUIAKOCTH U
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICWCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MarHUTHBIX TIOJI€ TMOCTOSHHBIX MAarHUTOB, JE€HUCTBUS
MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IPOBEPsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIMIOJHATh ~ NPSIMBIE ~ W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHUTEIbHOM
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKOIN BEIUUUHBI OT
JIpyrol C HCHOJb30BAaHHMEM TMPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAHNE IIOCJIEIOBAaTEIbBHOTO U IApajuIeIbHOTO  COEAVHEHHMN
IPOBOJHUKOB): TUIAHUPOBATh HCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM MCCIEI0BaHUS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000Opy10BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUSI TOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON DHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3Ysl 3HAHMUS O CBOMCTBax (hM3MUECKUX SIBICHUH U HEOOXOIUMBbIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM W3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, AJIEKTPOCKON, PEOCTaTr), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX



Heneil ¢ mocuea0BaTebHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUECKUX 3HAHUM B TOBCEIHEBHOU
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPY KAIOILIEH CpEE;

OCYHIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi HAy4YHO--TIOMYJISPHYIO
JauTepaTypy  (pU3MUEecKoro - coaepikKaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUUYECKOIO
COAEpKaHusi, B TOM 4YHuCi€ MyOJMYHO TMPEACTABIATh PE3YIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3ukw,
COIPOBOXAATH BHICTYIUICHHE MTPE3CHTAIINEIH;

IOpU BBIIOJHEHUH YYEOHBIX MPOEKTOB U HUCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JIeSITEIbHOCTh TPYIIIBI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3periaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ympyrasi, TjaacTU4ecKas), TpPEHHE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI W TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHKEHHE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3BYyKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEWYATOIO CIEKTpPa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpy’XalleM Mupe (B TOM uuciae (QU3NUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, JBIKEHUE IIaHEeT COJIHEYHOW CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOIETOBOIO M PEHTICHOBCKOTO M3JIY4YEHHH, €CTECTBEHHBIH
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIIEIATh CYUIECTBEHHBbIE CBOMCTBAa (IPU3HAKU) (PU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(du3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYKUHBI, KHUHETHYECKash SHEprus, IOJIHag MeEXaHU4ecKass BSHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEpPHNO3UIMN CHUJI, MNPUHIUI OTHOCUTENbHOCTU ['amumies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs] MMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOI0 U MacCOBOTO YHUCEI
P SIIEPHBIX pEeaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aMUChIBATh €0 MaTEMAaTUYECKOE BHIPAKEHHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX I11aroB ¢ OMOpPOMl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAYeHUs (HuU3MdecKoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GuU3NYECKUX METO/OB, MCIONb3Yys ONHCAHME HUCCIIEIOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢usznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HbproToHa, 3akoHa
COXpaHEHHUsl HPHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0eroro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBaTh XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJIa MAaJeHUS W yIJia MPEIOMJICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BETUYHH B BUAC TaONHIl U TPaPUKOB, N1€JaTh BBHIBOIBI 110
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTH KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CWJIa COOMpAroNie JIMH3bI, PAJANOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIyS MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHNE BEIMYMHBI M aHAJM3UPOBATH MOJIYICHHBIC PE3yJIbTAThI C yIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETapHas MOJEelb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, JATYMKH TIOJOKCHHSI, PACCTOSHHS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONIB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOIECCOB
IpU pElIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMbI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMS (DU3UYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;



OCYIIECTBJIATh TOUCK WHpOpManmu (U3HUECKOTO COJECpPKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OMpEJeNIeHUs] JOCTOBEPHOCTH TMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITIOJIb30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUYECKOoro CcoAepXKaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
uHhOpMaIIUU W3 HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éTOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IIJIAH
7 KIIACC

NPOBAHUE

KoanuyecTBO 4acos DJIeKTPOHHbIE Buanl nesreJLHOCTH
Ne HaumenoBanue pa3jaesioB (undposbie) ¢ y4eToMm padoueii
Kourpoububle IIpakTuyeckue
n/m H TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE NMPOrpamMmmbl
padoThI padoThI
pecypchl BOCIIUTAHMS
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bubnuotexa [HOK JIEMOHCTPHUPOBATh HA
1.1 ®dusuka - HayKa O IPUPOJIe 2
yKa 0 pUpOA https://m.edso0.ru/7f416194  mpumepax porb U
bubnmnoreka HOK MeCTO (PM3HUKHU B
1.2 ®dusndecKue BeTUIHHBI 2 1 1 ¢
https://m.eds00.ru/7f416194  pa3BUTHH
COBPEMEHHOM
B . 6 K TEXHUKH U
CTECTBEHHOHAYYHBIN .
1.3 v 2 1 Bubimorexa 11O TEXHOJOTHI, B
METOJI II03HAHUS https://m.edsoo.ru/7f416194 .
MPaKTUYECKON
JIEATEIILHOCTH JTIOIEH
Hroro no pazneny 6

Pa3nen 2. [leppoHavabHbIE CBe

CHMHA O CTPOCHUHU BEIIECTBA

21 Crpoenne BemecTsa 1 bubmuoreka [JOK pacro3HaBarTh
' https:/m.eds00.ru/7f416194 ~(Qu3HYECKHE  SBICHHS
JIBmkeHrEe 1 (pomeccer) u
29 B3aUMONEHCTBHE ACTHII 5 bubmuorexa [JOK OOBSICHATH HX;
https://m.edso0.ru/7f416194 | OIIUCHIBATD,

BemecTea aHATN3UPOBATh
¢u3nyeckre MpoIecchl
53 ArperaTHbple COCTOSTHHS 5 bu6nuoreka [IOK u SBJICHUSL,
BEILIECTBA https://m.eds0o.ru/7f416194 ucnoab30BaTh npu
peIeHnn y4eOHBIX



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny

5

3alady = COBPEMEHHBIC
nH(pOpMalIMOHHbIE
TEXHOJIOTHH;
MPUBOJIUTL  MPUMEPHI
BKJIaZJd POCCUHCKUX H
3apyOeKHBIX  yUYEHBIX-
¢U3MKOB B pa3BUTHE
HaYyKH, 00BsICHEHHE
IIPOLIECCOB
OKpY’KaIoIllero Mupa, B
pa3BUTHE TEXHUKA U
TEXHOJIOTHI;
HCII0JIH30BaTh

TEOPETUYECKUE
3HaHUS 10 (PU3KKE B
MMOBCEIHEBHOM
KU3HU; pabOTaTh B
rpyIime

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

bu6mmoreka [IOK
3.1 M 3
CXAHIICCIOT JIBIDCHHC https://m.edsoo.ru/7f416194
39 HNuepuus, macca, 4 bu6muoreka [JOK
' IIJIOTHOCTD https://m.edso00.ru/7f416194
3.3 Cuia. Bunsr e 14 bubnnorexa LHOK

https://m.edso0.ru/7f416194

pacro3HaBaTthb
¢usnyeckue  ABICHUSA
(iportecchr) u
OOBSCHSTH UX;
OITUCHIBATH,
aHAJIM3UPOBAThH
¢du3nyecKkrue MpoLecch
u SIBIICHMS,
WCTIOJTb30BaTh npu
peleHnn y4eOHBIX

3aJad = COBPEMCHHBIC
nH(OpMaIIMOHHBIS



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazgeny 21

TEXHOJIOTHUH;
MPUBOJUTL  MPUMEPHI
BKJIaJJd POCCUHCKUX H
3apyOeKHBIX  yUYEHBIX-
¢U3MKOB B pa3BUTHE
HayKH, 00BsCHEHHE
IIPOLIECCOB
OKpY’KaIoIllero Mupa, B
pa3BUTHE TEXHUKA U
TEXHOJIOTHI;
UCIIOJIb30BATh

TEOPETHUECKHUE
3HaHUS 10 (PU3KKE B
IOBCEIHEBHOMN
KU3HH; paboTaTh B
rpynmne

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. [lepenaua
41 JlaBJICHUs TBEPABIMU 3 bubnmnorexka [HOK
' TeJIaMH, )XKUAKOCTSIMU U https://m.edsoo.ru/7f416194
razamu
but6mmoreka [IOK
4.2 5
Hlanetie xHAKoCTH https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.3 A 6
TMOC(epHOE JTaBJICHHE https://m.edso00.ru/7f416194
JleficTBUE KUIAKOCTH U
. but6mmoreka [IOK
4.4 rasa Ha Morpy>XKEHHOE B 7 1

HUX TCII0

https://m.edso0.ru/7f416194

pacro3HaBaTthb
¢dusnyeckue  ABICHUS
(portecchr) u
O0OBSCHSTH UX;
OITUCHIBATH,
aHAJIM3UPOBAThH
¢bu3nyecKkrue MpoLecch
u SIBIICHMS,
UCTIOJTb30BaTh npu
peleHnn yueOHBIX
3aJjad  COBpPEMCHHBIC
MH(POPMAaLIMOHHBIE
TEXHOJIOTHH;

MPUBOJIUTH  ITPUMEPHI



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny

21

BKJIaJJd POCCUHCKUX H
3apyOeKHBIX  yUYEHBIX-
(¢U3MKOB B pa3BUTHE
HayKH, 00BsCHEHHE
IIPOLIECCOB
OKpY’KaIoIllero Mupa, B
pa3BUTHE TEXHUKA U
TEXHOJIOTHI;
UCIIOJIb30BATh

TEOPETHUECKUE
3HaHUS 10 PU3KKE B
IOBCEIHEBHOMN
YKU3HH; paboTaTh B
rpyrmre

Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus

5.1 Pabora u MouIHOCTB
5.2 ITpocTeie MEXaHU3MBI
5.3 MexaHuueckast SHEprus

3

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubnuoreka [IOK
https://m.edso0.ru/7f416194

but6mmoreka [IOK
https://m.edsoo0.ru/7f416194

pacro3HaBaTthb
¢dusnueckue  ABICHUS
(portecchr) u
OOBSCHSTH UX;
OITMCHIBATH,
aHAJIM3UPOBAThH
¢du3nyecKkrue MpoLecchl
u SIBJICHMS,
WCTIOJTb30BaTh npu
peleHnn yueOHBIX
3aJad = COBpPEMCHHEBIC
MH(POPMAaLIMOHHBIE
TEXHOJIOTUH;

MPUBOJIUTE  MPUMEPHI
BKJIaJla POCCUHCKUX H
3apyOCIKHBIX  YUCHBIX-



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

¢U3MKOB B pa3BUTHE

HayKH, 00BsCHEHHE

MIPOIIECCOB

OKPY’KaloIero MUpa, B

pa3BUTHE TEXHUKA U

TEXHOJIOTHI;
HCIIOJIb30BaTh
TEOPETHYCCKHUE
3HaHUS 110 PU3HKE B
IOBCEIHEBHOMI
YKU3HH; paboTaTh B
rpyrmre

Hroro no pazgeny 12
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO 68 14

YACOB I10 ITPOTPAMME




8 KIIACC
N HanmenoBanue

pa3aesioB U TeM
n/n

NPOrpamMmbl

Pa3pgean 1. TensioBbIe IBJICHUSA

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buanl nesTeJLHOCTH C
y4eToMm padoueit
NMporpamMmsblI
BOCIIUTAHUSA

11 CrtpoeHue u CBOICTBa
' BEIECTBA

bubnnoreka IIOK
https://m.edsoo.ru/7f4181ce

1.2 TenoBble mpoLecchl

21

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce

pacrno3HaBaTh
busnueckue SIBIICHUS
(mporecchl) U OOBICHATH
ux; OTHCHIBATH,
aHaJIM3UPOBATh
buznyeckue mporeccs u
SBJICHUS; MCIIOJIb30BATh
IOpU pelIeHUH Y4eOHBIX
3aja4 COBPEMEHHBIE
MH(pOpPMaIMOHHbIE
TE€XHOJIOTUHU; TPUBOIUTH
IpUMEPbI BKJIaJa
POCCUICKUX u
3apyOeKHBIX  YUEHBIX-
¢uU3UKOB B  pa3BUTHE
HayKH, 00bsICHEHUE
MIPOLIECCOB
OKpPY’KaIOILIEro Mupa, B
pa3BUTHE TEXHUKH W
TEXHOJIOTHI;
HCIOJIb30BATh

TEOPETHUECKUE 3HAHUS
o ¢pu3HKe B
IMOBCEAHEBHOM JKU3HU;
paboTath B rpyrmre



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

28

Pa3zgea 2. diiekTpuyeckre 1 MArHUTHbIE SIBJICHUS

DNEeKTpUUECKUE 3apsabl.
2.1 3apsKEHHbIE TeJla U UX

B3alMOJIECIICTBUE

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce

TlocTostHHBII

2.2

BJIEKTPUYECKHUIN TOK

2.3 MarauTHsbl€e IBIICHUASA

20

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

2.4
WHITYKITHS

QHGKTpOMaFHHTHaﬂ

bubmorexa [JOK
https://m.edsoo.ru/7f4181ce

pacrno3HaBaTh
busnueckue SBJICHUS
(mporiecchl) U OOBSACHATH
ux; OTHCHIBATH,
aHaJIM3UPOBATh
buznyeckue mporeccs u
SBJIGHUS; MCIIOJIb30BATh
IpU pEeUIeHUH Y4eOHBIX
3aja4 COBPEMEHHBIE
nH(OpMalOHHbIE
TE€XHOJIOTUH; TPUBOIUTH
IPUMEPBI BKJIaJa
POCCUICKUX u
3apyOeKHBIX  YUEHBIX-
¢uU3UKOB B  pa3BUTHE
HayKH, 00bsICHEHUE
IIPOLIECCOB
OKpPY’KaIOILIEro MHpa, B
pa3BUTHE TEXHUKH H
TEXHOJIOTHI;
HCIOJIb30BATh

TEOPETUYCCKHE 3SHAHMS
o Qusuke B
MOBCETHEBHOM JKU3HH,
paboTaTh B rpymme

Uroro no pazgeny

PesepBHOE Bpems

37

OBIIEE KOJIMYECTBO

68

11



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

YACOB 110 ITPOTPAMME




9 KUIIACC

Ne
n/n

Pa3zgen 1. Mexannueckue siBJICHHUA

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

Buanl nesTeJLHOCTH C
y4eToMm padoueit
NporpamMmslI
BOCIIUTAHUSA

11

Mexanunueckoe
IIBIDKEHHUE U CIIOCOOBI
€ro OnucaHus

10 1 1

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4a6

1.2

BzaumoaericTBue Tei

20 1 2

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4a6

1.3

3aKOHEI COXpPAaHCHUA

10 1 1

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

pacrio3HaBaTh (pU3HUECKHUE
SBICHHUS  (MPOIECChI) U
OOBSICHATD UX; OMUCHIBATH,
aHAIIM3UPOBATh
¢u3nveckue MpoUeccH Hu
SBIICHUS;  UCIOJb30BaTh
MpU  PEIICHUH YYEOHBIX
3a1a4 COBPEMEHHBIE
MH(pOpMaLMOHHbIE
TEXHOJIOTUH;  TPUBOJUTH
MIPUMEPBI BKJIaJa
POCCUHCKUX u
3apyOeIKHBIX YUEHBIX -
¢u3uKoB B pa3BUTHE
HayKH, 00BsICHEHHE
IIPOLIECCOB  OKPYXKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHIi;
HCIOJIb30BATh

TEOPETHYECKHE 3HAHUS
o ¢pu3HKe B
MIOBCETHEBHOM JKU3HU;
paboTath B rpyrmre

Uroro no pazgeny

40



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3zgen 2. MexaHudecKHne KOJe0aHUA U BOJTHBI

51 Mexanuueckue
' KoseOaHus
59 MexaHnueckue BOJIHEL.

3ByK

Hroro no pasaeny

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

pacrio3HaBaTh (pU3HUECKHUE
ABJIeHUsl  (IIpoLiecChl) |
OOBSICHATB UX; OIUCHIBATD,
aHaJIM3UPOBATh
¢busnyeckue Inpoueccsl U
ABJICHUS;  HUCIIOJb30BaTh
OpU PpELIeHUU Y4eOHbIX
3aja4 COBPEMEHHbBIE
UH(pOPMallMOHHbIE
TE€XHOJIOTUH;  MPUBOJUTH
pUMEpPbI BKJIa/1a
POCCUICKHX u
3apyOeKHBIX yUYEHbIX-
¢u3nKoB B pa3BUTHE
HayKH, 00bsICHEHHE
IPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKH
M TEXHOJIOTHI;
HCII0JIb30BATh

TEOPETUYECKUE 3HAHUS
o ¢pu3nKe B
IMOBCEAHEBHOM KU3HU;
paboTaTh B rpymnmne

Pa3zgea 3. DiiekTpoMarHuTHoe

DJIEKTPOMArHuTHOE
noJsie u

3.1
3IEeKTPOMarHUTHBIE

BOJIHBI

7
8 1
15

1oJjie ¥ 3J1eKTPOMATHUTHbIE BOJIHBI
6

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

pacrio3HaBaTh (pU3HUECKHUE
ABJIeHUsl  (TIpolecchl) U
OOBSICHATD UX; OMUCHIBATH,
aHAJIM3UPOBATh

¢usnyeckue Mpoueccsl U
SBJICHUS;  MCIIOJIb30BaTh



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

OpU  PEIICHUH Y4eOHBIX

3a1au COBpPEMEHHBIE
UH(POPMAIMOHHbIE

TEXHOJIOTUH;  MPHUBOJUTH
IPUMEPbI BKJIa/1a
POCCUICKHUX u
3apyOeKHBIX YIEHBIX-
¢bu3MKOB B pa3BUTHE
HayKH, 00BsICHEHHE

MIPOLIECCOB  OKPYKAIOIIETO

MHpa, B pa3BUTHE TEXHUKHU

M TEXHOJIOTHIA;
HCIIOJIb30BaTh

TEOPETUICCKUE 3HAHUS
1o pU3HKE B
MOBCETHEBHOM JKU3HH,
paboTaTh B rpymnme

Hroro no pazneny

Pa3zgen 4. CBeToBbI€ IBJICHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

3aKOHEI
41 pacnpocTpaHeHUs
cBeTa
42 JIMH3EI U OIITHUECKHE
' prOOPEI
43 Paznoxenue Oemoro

CBETa B CIIEKTP

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

pacrno3HaBaTh (pU3NYECKUE
aBleHusl (MPOLIECChl) |
OOBSICHATP WX, OMUCHIBATH,
aHAJIN3UPOBAThH
¢duznyeckue Mporecchl U
SBJICHUS;  MCIIOJIb30BaTh
MpU  PEIICHUH YYEOHBIX
3a1a4 COBpPEMEHHBIE
MH(pOpMaLMOHHbIE
TEXHOJIOTUH;  TPUBOJUTH
IPUMEPBI BKJIaJa
POCCUHCKHUX u
3apyOeIKHBIX YYEHBIX -



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

¢u3nKOB B pa3BUTHE
HayKH, 00BsCHEHHE
MPOIIECCOB OKPYIKAIOIIETO
MHUpa, B Pa3BUTUE TEXHUKHU
U TEXHOJIOTHIi;
UCIIOJIb30BATh
TEOPETUYCCKUE 3HAHUS
o usuke B
IMOBCCAHEBHOM JKU3HU;
paboTath B rpyrie

Htoro no pazneny 15
Paszgea 5. KBanToBble siBJIeHUA
Hcnyckanue n pacrio3HaBath (pU3HUECKHUEC
5.1 TIOTJIOIIEHUE CBETA 4 BH6J_IHOTeKa HOK ABIEHMs  (TIPOLECCHI) M
ATOMOM https://m.edsoo.ru/7f41a4a6 = 6yqcHsTh HX; OMUCHBATS,
aHAITM3UPOBATH
5.2 Crpoenue aTomMHoro 6 brbmorexa LIOK dbusznyeckue Mporecchl u
Aanpa https://m.edsoo.ru/7f41a4a6 SABJICHUSE HCIIONL30BATh
OpU  pEIIeHUHd y4eOHBIX
3amad COBPEMECHHEIC
WH(POPMAIIMOHHBIC
TEXHOJIOTUH;  TPHBOJIUTH
IPUMEPBI BKJIa1a
POCCUICKHX u
5.3 SnepHble peakiuu 7 bubmorexa LOK 3apybenHbIX YCHbIX-
https://m.edsoo.ru/7f41ada6 $U3MKOB B pasBHUTHE
HayKH, 00bsICHEHHE

MIPOIIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUE TEXHUKHU

W TEXHOJIOTHI;
HCIO0Ib30BaTh

TCOPCTUYCCKUC 3HAHU A



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

o usuke B
MOBCETHCBHOM JKU3HU;
paboTath B rpyrie

Hroro no pazneny

Pa3znea 6. [loBTOpuUTEIHHO-000011IaK01A

17

i Moayib

IToBTOpEHME U
000611eHne
CoJIepKaHus Kypca

6.1

¢uzuku 3a 7-9 knacc

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

pacrio3HaBaTh (pU3HUECKHUE
SBICHHUS  (MPOIECChI) U
OOBSICHATD WX; OMUCHIBATH,
aHaAIIM3UPOBATh
¢u3nveckre MpoUecch Hu
SBIICHUS;  HUCIOJb30BaTh
MpU  PEIICHUH YYEOHBIX
3a1au COBpPEMEHHBIE
MH(pOpMaLMOHHbIE
TEXHOJIOTUH;  TPUBOJUTH
MIPUMEPBI BKJIaJa
POCCUHCKHUX u
3apyOeKHBIX YUEHBIX -
¢u3uKkoB B pa3BUTHE
HayKH, 00BsICHEHHE
IIPOLIECCOB  OKPYXKAIOILIETO
MUpa, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHIi;
HCIOJIb30BATh

TEOPETUYECKUE 3HAHUS
o ¢pu3HKe B
IMOBCEAHEBHOM XKU3HU;
paboTaTh B rpymnme

Uroro no pazgeny



https://m.edsoo.ru/7f41a4a6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

19



ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 du3ndYecKue BEIIMINHBI U UX 1
U3MEpPEeHUE
ITpakTruyeckas padorta "OmnpeneneHue
4 LIEHBI JICJICHUS [IKAJIbI 1 1
U3MEPHUTENBHOTO Mpudopa"
MeTo1bI Hay4YHOTO MTO3HAHHUS.
5 Onucanue (i)[:SI/IIIeCKI/IX SIBIICHUM C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIIBIO MOJIeTIEN
JlabopaTtopHas pabota "OnpeneneHue
5 IIEHBI JICIICHUS TITKAJTBI 1 1
HU3MEPUTENBHOTO Mprdopa.
N3mepenune o0bEéMa xuakoctu"
Crpoenue BemecTBa. OMbITHI,
7 JIOKa3bIBAIONINE JUCKPETHOE 1 bubmmorexa LOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIECTBA
3 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB MaJibIX Tei."
9 JIBr>KeHUEe YacTHI] BEUIECTBA 1 bubnmoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

https://m.edsoo.ru/ff0a013e

10 BiaumopeiicTBue yacTuiy
11 ArperaTHble COCTOSIHUS BEILIECTBA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0378
MexaHnn4eckoe JBHKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEpPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHEC
bubmuorexa [JOK
13 Cropocts. Exprmiet ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKECHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bubnnoreka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 JlaGopatopnas pabora «3mepenue bubnuoreka [IOK
MACCBhI T€JIa Ha PIYaXKHBIX BECAX» https://m.edsoo.ru/ff0a0fee
17 JlaGopatopnas pabora «3mepenue
o0BEMa Tenay
18 [TmoTHOCTE BemiecTBa. PacdueT macchl bubmuorexa [JOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHnas pabora
19 «OnpeneneHune MIOTHOCTH TBEPAOTO
Tenay
20 Pemenue 3amad nmo teme "[LnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
KonTponbhas pabota no teme
21 "MexaHnyecKoe IBIKEHUE.
[TnotrocTp"
22 Cuiia Kak XapaKTepUCTUKa



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aWMOJIEVICTBUS TE.

SIBnenue taroreHusa. Cria TSIHKECTH.

23 CBs13p Mex 1y CHIION TSHKECTH U
Maccou Tena.
24 Cuna ynpyroctu. 3akoH ['yka.
Jlaboparopnas padota «M3yueHue
o5 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
bu6mmoreka [IOK
26 B .H .
eC Tela. TIepecoMorTh https://m.edsoo.ru/ff0al778
97 Cuia TsKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
®u3nyecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
28 14 .
3MEpEHie CHT. JIMHAMOMETp https://m.edsoo.ru/ff0al8cc
Jlaboparopunast pabota
29 « ap IZBaHI/II)e MPY>KUHBI U bubmiorexa LOK
PAIYHP Py https://m.edsoo.ru/ff0al778
M3MEPEHHE CHII TUHAMOMETPOM)
CrnosxeHue IByX CWJI, HallpaBJIEHHBIX
30 10 OJTHOM nnﬂi]i)ﬁ ’ bubmiorexa LOK
ATon P ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT
31 Cuna TpeHus u e€ Bubl. TpeHue B bubnuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydeHue
3aBUCHMOCTH CHUTBI TPEHHS
bu6mmorexa [IOK
32 CKOJIb)KEHUS OT CUJIBI IaBIICHUS U

XapakTepa COIPHUKACAOIINXCS
IIOBEPXHOCTEW

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau no remam: «Bec
Tenay, «I'paduueckoe n3oOpakeHNe

bubmuorexa [JOK

33 cuny, «Cunbly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHI»
34 KonrponsHas pabora o Teme
"BzaumoperictBue Ten"
35 JaBnenue. CriocoObl yMEHbILICHUS U bubmuorexa [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
Pemenne 3agau o teme "JlaBieHue.
36 CriocoObl yMEHBLICHUS U YBEJINYCHUS
naBiaeHus"
JlaBrienue ra3a. 3aBUCUMOCTh
37 JaBJICHUS ra3a oT 00béma bubnmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBimeHUS TBEPABIMU
38 TGJ‘II;I\?I/I, )KEHKOCTflMI/I " f“)illl%aMI/I. bubnmorexa [IOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackams
39 JlaBlieHME B KUJKOCTH U Ta3e, bubmuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718
40 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
41 Coobmaronmecst cocyz! https://m.edsoo.ru/ff0a2970
4 Bec Bo3ayxa. ATmochepHoe bubnmuorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmocepHOTO TaBICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

AAaBJICHUC HaA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Manowmetpsl. [TopuineBoit

45 .
YKUJIKOCTHBIM HacoC
46 IM'uapaBnuueckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
JelicTBue ®UJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGoparopHnas pabota
48 «Omnpezenenre BITAIKMBAIOIICH bu6mmoreka [IOK
CHWJIBL, ACMCTBYIOLIECH Ha TeJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
49 «/ccneqoBanue 3aBUCUMOCTH BECA bu6mmoreka [IOK
TeNa B BOJE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJIay
50 Pemenue 3amaa mo reme bu6mmoreka [IOK
"Apxumesaona cuia" https://m.edsoo.ru/ff0a3a96
bu6nmoreka [JOK
°1 Hnapatie Ten https://m.edsoo.ru/ff0a3a96
Pemrenue 3agad mo reMam:
59 «IInaBanue cymos. bubnuotexa [JOK
BosnyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
KonTponbhas pabota no teme
53 «JlaBJeHHE TBEPBIX TEJN, KHUIKOCTEH
Y Ta30B»
54 Mexanuueckasi pabora bubmuoreka [JOK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK

= MortmOCTS. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
JlabopaTopHas pabota "OnpeneneHue
56 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBHKEHHUH TeJja 10
FOPU30HTAJILHON MOBEPXHOCTH"
57 [IpocThie MEXaHU3MBI.
58 Peryar. PaBHoBecue cuit Ha ppryare
59 MowmenT cuibl. [IpaBuao MOMEHTOB.
JlaGopatopnas pabora
60 «I/Iccienoiaﬂns YCIIOBUI paBHOBECHS bubmmorexa [JOK
https://m.edsoo.ru/ff0a478e
peraara
61 Eitok bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6
62 "3010TOE MIPAaBMIIO" MEXaHUKU
63 Koaddutment monesnoro neiictpust
MeXaHH3Ma.
64 Jlaboparopnast pabora «M3mepenue
KII/] HakJIOHHOM MIOCKOCTH
MexaHuueckast YHeprusl.
65 Kunetnueckas 1 nmoTeHIaIbHas bubnnorexa [IOK
https://m.edsoo.ru/ff0a4252
SHEpPTHUs
66 3aKOH COXpaHEHHUs MEXaHUYECKOM bubnmuorexa [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
67 Kontponbnas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»
68 [ToBTOpEHNE OCHOBHBIX MOHSATUI



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Kypca ¢u3uku 7 Kinacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14




8 KUIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKCHUS
1 MOJICKYJIIPHO-KUHETHYECKON TEOPUU 1 bubmorexa [JOK
yp p https://m.edsoo.ru/ff0a5256
Y UX OTIBITHBIC MTOATBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEpIOTO, )KUAKOTO U
ra3000pa3HOro COCTOSTHUM BEIECTBA.
OOBsicHeHHE CBOWCTB TBEPOTO,
3 JKUIKOI0 ¥ ra3000pa3Horo 1 bubmorexa LOK
N p https://m.edsoo.ru/ff0a540e
COCTOSTHUM BEIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KHHETUYECKOU TeOpuun
bubmmoteka IIOK
4 Kpucrannmueckue u amopdHbie Tela 1
P pd https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KalWUISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
6 TennoBoe paciupeHne U cxKaThe 1 bubmorexa I[JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
7 CO CKOPOCTBIO TETTOBOTO JBUKEHUS 1
YaCTHI]
3 Bayrtpennsis sueprusi. CriocoObt 1 bubnmoreka [JOK

W3MEHEHUS BHYTPEHHEH SHEeprun

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

) TennonporoKoCTs https://m.eds00.ru/ff0a6412
bub6numoreka [IOK
10 Korgeriuis https://m.eds00.ru/ff0a6412
bu6nmoreka [IOK

1 Hanyrerne https://m.eds00.ru/ff0a6412

12 KonuuectBo Temnotsl. Y aenpHas bubnuoreka [{OK
TETUIOEMKOCTh https://m.edso00.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubmmoreka [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBaHue SIBICHHS bubnunoreka LIOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Tropsiueit Boabl"
PacueT koaudecTBa TEILIOTHI,

15 HEOOXOMMOTO /I HarpeBaHusl Tea
Y BBIJICISIEMOT0 UM TIPH OXJIXKICHUU

16 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
yIEeIbHON TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y AeIbHas TeIoTa bubnuotexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
KonTponbhas pabota no teme

18 "BHYTpeHHsIsI SHEPTHsI, CIIOCOObI € \
n3MeHeHus"

19 [InaBneHne u oTBEpAECBaHNE bubmuoreka [IOK
KPUCTAJUTMYECKUX TEIL. https://m.edsoo.ru/ff0a71d2\

20 VaennHas TEINIOTa IJIaBJIEHUS buGnnorexa [IOK

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2%5C
https://m.edsoo.ru/ff0a71d2

21

Pemtenne 3agaud o reme "llinaBnenne
Y OTBEPCBaHKME KPUCTAIUTHICCKUX

TEI

22

23

24

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y nensHas Temiora
napooOpa3oBaHMsI U KOHJICHCAIIUY.
3aBUCHUMOCTh TEMIICPATyPhI KUTICHHS
0T aTMoc(epHOTo JTaBICHUS

Pemrenne 3ama4d mo reme
"[TapooOpa3zoBanue U KOHIeHCAHUs"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a740c

bubnuoreka [{OK
https://m.edsoo.ru/ff0a786¢

25

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEJILHOM BJIaKHOCTH BO3AyXa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

26

27

28

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3/1yXa

[TpuHIHIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBuraresb BHyTPEHHETO CTOpPaHUs
KII/I TersoBoro nBuraTess.
TemioBbIE ABUTATENN U 3aIUTA
OKpY>Karolle cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

29

KonTponbhas pabota no teme
"M3MeHeHHe arperaTHbIX COCTOSHUHN
BemecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

30

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

31

B3aumMozeicTBue 3apsyKEHHBIX TEIL.

bubnunoreka LIOK



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a86ae

3axoH Kynona

https://m.edsoo.ru/ff0a87e4

DIIEKTPUYECKOE TOJIE.
Hanpsi>keHHOCTB AJIeKTPUUECKOro

bub6nmoreka [IOK

32 nostst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aroma
34 OOBsCHEHNE AIEKTPU3ALNUN TEII.
35 [IpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUS JICKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
36 Pemenue 3anau Ha npuMeHeHNE bubnnorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsi10B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
37 cyllecTBoBaHus. McTouHukmn bubnmorexa IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
38 JIe¥cTBHSI DIEKTPUUECKOTO TOKA bubmorexa LOK
https://m.edsoo.ru/ff0a96b2
39 DNEeKTPUYECKUM TOK B METaJlJIax, bubmuoreka [IOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DeKTprUecKas 1enb U €€ COCTaBHBIS
JacTH
bu6nunorexa LIOK
41 Cuna Toka. AMIEpMETP. https://m.edsoo.ru/ff0a8bd6
JlaGopatopHnas pabora "C6opka
42 AIEKTPUUECKOM e U U3MEpPEHUE bubmmnoreka [JOK

CHJIBI TOKA B €€ pa3InYHbIX
y4yacTkax"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.

bubnunoreka LIOK

43
BonbT™meTp. https://m.edsoo.ru/ff0a9e14
Jlaboparopuas pabota "N3mepenue
44 Harm :)KGHII)/ISI Hap a3JIMYHbBIX paCTKaX bubmmorexa LIOK
P . P \ i https://m.edsoo.ru/ff0a9e14
ANEKTPUUYECKON IIeTIH
45 ConpoTtuBiieHUE MPOBOJHUKA. bubnmnoreka HOK
Y nensHO€ CONPOTUBIIEHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
Peocratsl. JITabopaTopHas pabota
46 "PerynupoBaHue CHIIbI TOKA bubmmorexa [IOK
Y " https://m.edso0.ru/ff0aa738
peocTaTom
3aBUCHUMOCTD CHJIBI TOKA OT
47 HarpspkeHus. 3akon Oma ayis bubmmorexa [IOK
P ' s https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
Jlaboparopnast padota "U3mepenue
48 corr (I))TI/IBJF'I)GHI/IﬂpH OBO HHKaIr)I u bubmmorexa [IOK
P POBoA P " https://m.edsoo.ru/ff0aa04e
MTOMOIITY aMITIEpPMETPa U BOJIBTMETPA
49 [TocnegoBarenbHOE COETUHEHUE
MIPOBOHUKOB
50 [TapannensHOE COeqUHEHUS
MIPOBOHUKOB
JlabopaTtopHas pabora "IIpoBepka
51 MIpaBUJIa JJI CHJIbI TOKA NTPU bubmuoreka [JOK
mapajuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3agad Ha npyuMEHEeHNE
52 3akoHa OMa JIJIs pa3IngHOTO bubmmorexa [JOK
AP https://m.edsoo.ru/ffOaaf8a
COEMHEHUS IPOBOIHUKOB
53 Pabora snekTpudeckoro Toka. bubnmoreka [JOK



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

https://m.edsoo.ru/ff0ab124
bubnunorexa LIOK

54 MOIIHOCTD JEKTPUIECKOTO TOKA. https://m.edsoo.ru/f0ab124
JlaGoparopHas padora "Onpeneenue

55 pa60TpLI u II:/IOH_I:I)OCTI/I BHCKTI[;I/I‘ICCKOFO bubmmorexa [JOK

.\ https://m.edsoo.ru/ff0ab3e0
TOKa
3akon JIxoyis - Jlenna.

56 DNEeKTpUUECKUE ST U TOTPEONTEITN bubmmoreka [JOK
ANEKTPUYECKON SHEPTUU B OBITY. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne

57 KonTponbhas padota no teme Bbu6mmotreka [JOK
"TloCTOSIHHBIN 31EKTpUUYECKUIM TOK" https://m.edsoo.ru/ff0abea8
OnbIT OpcTeaa. MaroutHoe mosie.

58 MarsuTHO€ 1MoJjie JIEKTPUIECKOTO bubmorexa HOK

https://m.edsoo.ru/ff0ac1d2
TOKa.
MarsuTHoO€ noJje KaTylIKd ¢ TOKOM.
59 IIpuMeHeHNe ANEKTPOMAarHuToB B bubmmorexa LIOK
https://m.edsoo.ru/ff0ac74a
TEXHHKE.
[TocTosTHHBIE MATHUTHI, KX

60 B3auMo/ieiicTBUEe. MarHuTHOE ToJje but6mmoreka [IOK
3eMIId U €ro 3HaueHue I KU3HU Ha https://m.edsoo.ru/ff0acOba
3emie.

61 VYpoxk-uccienoanue "M3yuenne bubnuotexa [JOK
MMOJICH TTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
DNEeKTPOABUTATEIb TOCTOSTHHOTO

62 Toka. Mcroap3oBanue bubnmorexa LIOK

ANEKTPOABUraTENICH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac0ba
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Jlaboparopuas pabota
"KoHcTpynpoBaHue U U3y4yeHue
paboTHI AJIEKTpoABUTATENS "

63

Omnbrtel @apasest. 3akoH
3JIEKTPOMATHUTHON UHIYKLIMH.
IIpaBuio Jlenna

64

OnexTporenepatop. CriocoObl
MOJTYYEHUS AICKTPUIECKOI DHEPTHUH.
DNEeKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUH

65

66

67

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE U
MArHUTHBIE SIBJICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

PesepBHelIit ypok. Pabota ¢ TekcTamu
o teme "TemnnoBeie aBiIeHUS"

bubnmorexa LIOK
https://m.edsoo.ru/ff0acb14

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acc5e

68

Pesepubrit ypok. Pabora ¢ Tekctamu
o teme "IlocTosHHBII
BJIEKTPUYECKUN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

11



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KIIACC

Ne Kouun4yecTBo yacos D/IeKTPOHHbIE
Tema ypoka Bee KonTpoa IpakTHye f{l:;:e uudgposbie
n/ bHBIE CKHe o0pa3oBaTebH
ro HUSA
I padoTbI padoTbI bl€ pecypchbl
dusndeckue
BEJIMYUHBI.
Bexkropsl. 1
JHeiicTBus ¢
BEKTOPAMH.
IIpoekmuun
BEKTOpa Ha 1
KOOPJAMHATHYIO
OCb.
MexaHnn4deckoe
JIBIKEHUE.
MarepuanbHas 1

Touka. Cucrema

oTCY€Ta.

Ilepemerenue.

Omnpenenenue

KOOPIMHATHI 1

JBUKYILIETOCS

Tena.

OTtHOCcuTENBHOC bubnnoreka

Tb 1 HOK

MEXaHUYECKOI O https://m.edsoo.ru/f

IBIKEHUS f0ad474

PaBHOMEpHO® bubnuoreka

MPSIMOJIMHEIHOE 1 LIOK

— https://m.edsoo.ru/f
fOad19a

HepasHomepHoOe

MIPSMOJIMHEMHOE

JBUKECHHUE. 1

Cpennsis n

MI'HOBEHHas

CKOPOCTH

[IpssmMonuHeHO bubnuoreka

e 1 LHOK

PaBHOYCKOPEHH https://m.edsoo.ru/f



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

0€ JIBUJKECHHE.
Yckopenue

CxkopocThb
MPAMOJIMHEHHOT
0
PaBHOYCKOPEHH
Or0 JIBUKCHUSI.
I'padux
CKOpPOCTH

fOad8d4

10

[Iepemenienue
pu
MIPSIMOJIMHENHO
M
PaBHOYCKOPEHH
OM JBUKCHUH.

11

12

JlaGopaTopHnas
pabora
"UccrnenoBanue
PaBHOYCKOPEHH
Or'0 JBHM)KEHUS
0e3 HavaIbHOM

CKOpPOCTH

CBo0OojgHOE
najieHue Ted.
OnEBITH
TI'anunes

bubnuoreka
HOK
https://m.edsoo.ru/f
fOadb18

13

JIBr>keHue Tena,
OpOIIEHHOTO
BEPTUKAJIBHO.

14

15

PaBHOMEpHOE
JIBIKEHUE TI0
OKPY>KHOCTH.
[Tepuon n
4acToTa
oOparieHusl.
JIuneitHas u
yriaoBas
CKOPOCTH
entpoctpemur
eJbHOE
YCKOpEHHE

bubanoreka
[HOK
https://m.edsoo.ru/f
f0ael76

16

KontponbHas



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

pabota mo Teme
"MexaHn4yecKkoe
nBmwxkenue."

i bubanoreka
[TepBblii 3aK0H e
17 HeroToHna. 1T
BexTod Cyibl https://m.edsoo.ru/f
P f0ae612
Bropoii 3akoH Bu6amorexa
18 HxrroToHa. ITOK
PaBHONEHCTBYIO https://m.edsoo.ru/f
last cujia f0ae72a
Tpernit saxon bubanoreka
19 HrroTona. TTOK
Cyneprio3unus https://m.edsoo.ru/f
cui f0ae982
Cuia TSDKeCTU U
3aKOH
bubanoreka
BCEMHPHOTO e
20 TATOTEHUS. 11
VY CKODEHHE https://m.edsoo.ru/f
b f0af044
CBOOOIHOTO -
ageHust
Pemenue 3agau
o teme "Cuia
TSKECTU U
bubaunoreka
3aKOH o
21 BCEMHPHOTO 11
TSICOTCHUS https://m.edsoo.ru/f
' f0af5f8
Yckopenue
CBOOOIHOTO
nageaus"
[TepBas
bubaunoreka
KOCMHUECKas .
22 CKOpOCTb. |
HeBecoMOCTb U https://m.edsoo.ru/f
Soeomes f0af33c
Meperpy3ku Raloot
bubanoreka
Cuna HOK
23 OCTH.
;’:EZ; I'vka https://m.edsoo.ru/f
o fOaeca2
24 Pemenue 3agau

10 TEMEC



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2

«/IBmxeHue

Tela o
JIEUCTBUEM
HECKOJIBKUX
CUID»
JlaGopaTopnas
bubanoreka
pabora OK
25 «Onpenenenue 1 1
KECTKOCTIL https://m.edsoo.ru/f
f0aee28
MIPY>KUHBD»
Bubnuoreka
26 Cuna TpeHus 1 HOK
https://m.edsoo.ru/f
f0af738
Pemnrenue 3anau
10 TEME
bubanoreka
«JIBr>keHune OK
27 TeJa oz 1 1
cHCTBIEM https://m.edsoo.ru/f
A f0afa26
HECKOJIbKUX
CUI»
JlaGopaTopHnas
pabora Bubnuoteka
28 "Omnpenenenne 1 IIOK
KodpunmeHTa https://m.edsoo.ru/f
TpeHus fOaf8be
CKOJIBKEHUS"
PasHosecue
MaTEpUATLHON
TOYKH.
bubanoreka
AOGCOIIOTHO OK
29 TBEpAOE TEIO. 1 1
PaBHOBECHE https://m.edsoo.ru/f
. foafe36
TBEPIIOTO TeNa ¢
3aKpETUIEHHON
OCBIO BpaIieHus
MoMeHT CUIIBI.
30 1
LenTp TsxecTn
KonTponsHas bubnuoreka
31 pabota mo Teme 1 IIOK
"MexaHnueckoe https://m.edsoo.ru/f

NIBIOKEHHE.

fOb06ec



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

B3aumopeicteu
e ten"
Nmnynbce Tena.

Nmnynbe cuibl.
3aKoH

COXpaHEHHSI bubnuoreka
32 HMITYJIbCA. HOK
yi
Vipyroe i https://m.edsoo.ru/f
fOb07fa
HEyNpyroe
B3aUMOJICHCTBU
e
Pemenue 3agau bubnuoreka
33 1o TeMe "3aKkoH LIOK
COXpaHEHUS https://m.edsoo.ru/f
UMITyJIbCca" f0b096c
PeakTuBHOE
JIBIOKCHUE.
34 PeakTuBHOE
JIBHOKCHUE B
MpUpoJIe U
TeXHUKE"
Mexann4geckas bubmorexa
35 pabota u LIOK
MOIIHOCTS https://m.edsoo.ru/f
fOb0a84
Pabora crtel bubnuoTeka
36 TSKECTH, CUJIBI HOK
YIOPYTOCTH H https://m.edsoo.ru/f
CHUJIBI TPEHUSA fOb0db8
Jlaboparopnast
paborta
«Omnpenenenue
paboTHI CHITBI
37 TPEHUS TIPU
PaBHOMEPHOM
JIB)KCHUU TeJia
o
TOPU30HTAIILHO
1 TOBEPXHOCTH
CBs13b HEpPIUM
38 U paboTBHI.

IloTeHuumansHas



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

SHEeprus

Kunernueckas
SHEPTHS. EI?IJ(IHOTGM
39 Iizgirjezmﬁ https://m.edsoo.ru/f
fOb0c32
SHEPTUU
3akoH
40 COXpaHEHUs
SHEPTHH B
MCXaHHKE
bubnuoreka
n KA LHOK
MEXaHNU3MOB https://m.edsoo.ru/f
fObl2fe
KoHntposbnas bubnuoreka
42 pabora 1o Teme [IOK
"3aKOHBI https://m.edsoo.ru/f
coxpaHeHus" fobl2fe
KonebarenpHoe bubnuoreka
43 JBYDKCHUE. HOK
Konebarenpubie https://m.edsoo.ru/f
CUCTEMBI f0b1858
OcHOBHBIC
XapaKTEPUCTHUK
u bubnmmoreka
KoJ1e0aTeNbHOTO [HOK
44
JIBUKECHUS https://m.edsoo.ru/f
MepHUOI, f0b1858
4acToTa,
aMIUTUTY/IA.
45 MareMaTH4ecKu
W MasiTHUK
JlaGoparopHas
pabora "
HccnegoBanue
3aBUCHMOCTH
46 nepuoja u
YaCTOTBI
CBOOOIHBIX
KoJieOaHmi
HHUTSHOTO

MasTHHKA OT



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858

47

48

49

50

51

52

€ro JUTMHbB!"

[IpyxuHHBIIA
MasATHHUK

Pemrenue 3anau
110 TEME
"MaremMaTH4eck
Hii 1
MPY>KUHHBIN
MasATHHUKHU"

JlaGopaTtopHas
pabora "
Onpenenenue
YCKOpEHUS
cBOOO/IHOTO
najgeHus"
IIpeBpamenue
SHEPTUH NPU
MEXaHUYECKUX
KOJICOaHUIX

3aTyxaromue
KoJe0aHusl.
BeiHyXeHHBIE
KOJICOaHHS.
Pe3onanc

MexaHu4ueckKue
BOJIHBI.
CBoiicTBa
MEXaHHYECKUX
BOJIH.
[IpononbHBIE N
MOTIEPEYHbIE
BOJIHBI

bubanoreka
LHOK
https://m.edsoo.ru/f
fOb197a

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOb20f0

bubanoreka
HOK
https://m.edsoo.ru/f
fOb21fe

53

OcHOBHEBIE
XapaKTEPUCTUK
¥ BOJIH: JJTNHA
BOJIHBI,
CKOPOCTb.

54

3BYKOBBIE
KOJICOaHUS.
Uctounuku



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

55

3ByKa.
XapaKTepuCTUK
U 3BYyKa

56

Pacnipoctpanen
ue 3BYyKa.
3BYKOBBIE
BOJIHBI.

57

58

3BYKOBbIE
SIBIICHHSI
Ypok-
KOH(epeHIHs
"V bpTpa3zByk u
nHOPa3BYK B
pUpOJE U
TexHuKe"

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOb23ca

59

KoHntposbHas
pabota 1o Teme
"MexaHn4ecKue
KOJICOaHMS U
BOJHBI"

60

DNeKTpOMarHuT
HOE TIOJIE.
DNeKTpOMarHuT
HBIC BOJIHBI

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOb2abe

61

62

CBoiicTBa
AJIEKTPOMArHUT
HBIX BOJH
Ypok-
KOH(epeHIHs
"[Ikana
AJIEKTPOMArHUT
HBIX BOJIH.
Hcnonn3oBanme
AJIEKTPOMArHUT
HBIX BOJIH IS
COTOBOM CcBS3H"

bubanoreka
HOK
https://m.edsoo.ru/f
fOb2fe6

63

Ypok-
UCCIIeTOBaHKE
"U3yueHne
CBOWCTB
AJEKTPOMArHUT
HBIX BOJIH C

bubnunoreka
HOK
https://m.edsoo.ru/f
fOb2c6e



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

IIOMOIIILIO
MOOMJIBHOT'O
tenedona”

Pemrenue 3anau
Ha OompeieTIeHue

64 9acTOTHI U 1
JUTHHBI
ANEKTPOMArHUT
HOW BOJIHBI
DNeKTpOMarHuT
Has IpUpo/Ia
- LEII/IO6£I/IOTCKEI

65 Cropocte 1 https://m.edsoo.ru/f
cBeTa. f0b31d0
Bonnossie
CBOICTBA CBETA
HcTounuku
CBeTa.
[IpssMonuHeitHO bubnuoteka

66 °© 1 [OK
pacnpocTpaHeH https://m.edsoo.ru/f
e CcBeTa. f0b3658
3aTMeHUS
Connua u Jlynst
3aKkoH
OTpakKeHHUS
cBeTa. 3epkaia. bubnuoteka

67 Pemenue 3agau 1 HOK
Ha IPUMEHEHHE https://m.edsoo.ru/f
3aKOHa f0b38c4
OTpaKCHHUS
cBeTa
[Ipenomnenue bubnuoreka
cBeTa. 3aKOH [HOK

68 1
MIPETOMIIEHUS https://m.edsoo.ru/f
cBeTa fOb3aea
[TonHoe
BHYTpEHHEE bubnuoreka

69 OTpakeHue 1 [HOK
CBETA. https://m.edsoo.ru/f
WUcnonb3oBanne fOb3c5¢c

IIOJIHOI'O



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO
OTpaXEHUs B
OIITUYECKUX
CBETOBOJAX

70

71

JlaGopaTopnas
pabora
"UccnenoBanue
3aBUCHMOCTH
yria
MIPeIOMIICHUS
CBETOBOIO JIy4a
OT yria
MaJCHHS Ha
rpaHuIe
"BO3IIyX-
crexio""

Ypok-
KOH(epeHIHs
"Ucnonbs3oBanu
€ TIOJTHOTO
BHYTPEHHETO 1
OTpaKCHHUS:
CBETOBO/IBI,
ONITUKOBOJIOKOH

Hasl CBA3B"

72

JINH3EL.
Onrnueckas 1
CHJIA JIMH3EI

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOb3f2c

73

[Toctpoenue
M300paXeHHi B 1
JIMH3aX

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOb444a

74

75

JlaGoparopHas

paborta

"Onpenenenune
(boxycHOTO
paccTosiHus U 1
ONTUYECKOMN

CHJIBI

coOuparoren

JTUH3BI"

Ypok- 1

bubnunoreka
[HOK
https://m.edsoo.ru/f
fOb4206

bubaunoreka



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206

KOH(epeHIHs
"Onruueckue
JTUH30BBIC
npuoopsr"

HOK
https://m.edsoo.ru/f
fOcOa7e

76

I'ma3 kak
OIITHYECKAs
CHCTEMA.
3penue

bubanoreka
LHOK
https://m.edsoo.ru/f
fOb4684

7

Ypok-
KOH(epeHIHs
"leexTor
3penus. Kak
COXPAaHUTH
3peHue"

78

79

Paznoxenue
Oenoro ceera B
cnektp. OnbITh
Hrrotona.
Crnoxxenue
CIIEKTpaIbHbIX
IIBETOB.
Hucnepcus
cBeTa

JlaGopatopHnas
pabota "OnbIThl
10 Pa3JI0KEHUIO
Oesoro cBera B
CTIEKTp |
BOCTIPHUSITHIO
BETa
MIPEIMETOB TIPH
UX HAOJIOIEeHNH
yepe3 IIBETOBbIE
¢bunbTpel"

bubnuoreka
HOK
https://m.edsoo.ru/f
fOcOf4c

bubanoreka
HOK
https://m.edsoo.ru/f
fOc0e2a

80

81

Ypok-
MIPAKTUKYM
"BonHoBbIE
CBOICTBa CBeTa:
aucTepcus,
uHTEephepeHIusI
u qudpakmms”
OnbIThI

bubaunoreka



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

Peszepdopna u
ITaHeTapHas
MOJICTIb aTOMa

HOK
https://m.edsoo.ru/f
fOc12a8

[Toctynater
82 Bbopa. Monenb
aroma bopa
Ucnyckanue u
MOTJIOIIECHUE Bubnuoreka
83 CBETa aTOMOM. HOK
KBauTeL. https://m.edsoo.ru/f
JIuneiyaTeie fOc144c
CHEKTPBI
Ypok-
bubanoreka
MPAKTUKYM OK
84 "HaOnronenue .
https://m.edsoo.ru/f
CHEKTPOB f0c1550
ucnyckaHus'"
bubanoreka
g5 PangnoaktuBHOC HOK
Tb U €€ BUJIBI https://m.edsoo.ru/f
fOcl1672
Crpoenue bubnuoteka
86 aTOMHOTO sI/Ipa. [HOK
Hyxnonnas https://m.edsoo.ru/f
MOZIENb fOc18ac
Bbubnuoreka
PagnoaxkTuBHEBIE
HOK
87 MIpEBpAaIICHHS.
30Tk https://m.edsoo.ru/f
fOclal4
Pemtenue 3agau
bubanoreka
0 TEME: OK
88 "PagroaKTUBHBI 1
https://m.edsoo.ru/f
: " fOclb4a
MIpEeBpAICHUS
89 [Tepuon
noJrypacrnaja
Ypok-
KOH(pepeHIUs bubnuoreka
90 "PaTOaKTUBHEI IIOK

€ U3ITyYCHHS B
npupoze,
MEIUIINHE,

https://m.edsoo.ru/f
f0c2126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126

91

TexHuke"
Snepubie
peaKIuu.
3aKOHBI
COXpaHEHUs
3apsJI0BOTO U
MacCOBOTO
YHCEH

bubanoreka
LHOK
https://m.edsoo.ru/f
fOc1c58

92

93

94

95

DHeprus CBs3u
ATOMHBIX SIJIEP.
CBsi3b Macchl U
SHEPTUH

Pemenue 3agau
0 TeMeE

" nepHble
peakuun"
Peakuuu
CHUHTE3a U
JIeTICHUS SIAEP.
HcTounuku
SHEPTUH
Comnnua u 3BE371
Ypok-
KOH(EpEHIIH

" nepHas
SHEPTeTUKA.
HecTBus
PaINOAKTUBHBIX
U3JIy4CHUH Ha
JKVBBIE
OpraHusmsl"

bubanoreka
LHOK
https://m.edsoo.ru/f
fOcld7a

bubnuoreka
HOK
https://m.edsoo.ru/f
fOc1e88

96

97

[ToaroroBka k
KOHTPOJIBHON
pabote o Teme
"DnexTpoMarsu
THOE TIOJIE.
ONEKTPOMarHuT
HBIC BOJIHBI.
KBaHTOBBIE
SIBJICHUS "

KonTponbHas
pabota o Teme

bubnuoreka
HOK
https://m.edsoo.ru/f
f0c223e



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

"DnexTpoMarsu
THOE II0JIC.
ONEKTPOMarHuT
HBIE BOJIHEL.
KBaHnTOBEBIE
SIBJICHHS"
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IToBTOpEHME,
0000111IeHHE.
Pemenne
pacyeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 110 TeME
"TennoBele
nporecch”

IToBTOpEHME,
00o01IeHNE.
PabGoTa ¢
TEKCTaMH 110
TeMe "3aKOHBI
COXpaHEHUs B
MexaHuke"

bubnnoreka
HOK
https://m.edsoo.ru/f
f0c2572

bubnuoreka
HOK
https://m.edsoo.ru/f
fOc2d6a

10

IToBTOpEHME,
0000IIICHHE.
PabGoTa ¢
TEKCTaMH 110
TEME
"Konebanusa u
BOJHBI"

bubanoreka
HOK
https://m.edsoo.ru/f
f0c2e82

10

IToBTOpEHME,
0000IIcHHE.
PabGoTa ¢
TEKCTaMH 110
Teme "CBETOBEIC
SABJICHHUS"

bubanoreka
HOK
https://m.edsoo.ru/f
f0c3044

10

[ToBTOpEHME,
00o00IIcHHE.
Pabora ¢
TEKCTaMH 110
TEME
"KBaHTOoBasg u
siiepHast
¢buzuka"



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME
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