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MNOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas pabouas mporpamma yueOHoro npeamera «Duszukay ms
obOyuaromuxcs 7-9 knmacca ¢ OB3 mnsa crabocnpimamnux odydarommuxcs (nanee —
[Iporpamma) Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTABJICHA HAa OCHOBE
TIOJIOKEHUH 1 TPeOOBaHU K pe3ysibTaTaM OCBOSHUS Ha 6a30BOM YPOBHE OCHOBHOM
oOpa3oBarenbHO nmporpaMmel, npeactaBieHHbIX B PI'OC 000, a Takxke ¢ yuéToM
dbenepanbHOlt paboueld mporpamMmbl BocnuTaHus v KoHuenuuu mnpenojaBaHus
y4eOHOoro npeamera « Du3nKa.

CrnennanbHble TpeOOBaHUA K OOYYEHHMIO TIyXux jAeTteil B DepepanbHbIN
TOCYJIapCTBEHHBIN 00pa30BaTEIbHBINA CTAHIAPT OCHOBHOTO 00IIEr0 00pa30BaHUS
denepanabHbI rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEIHEr0 OOIIEeTOo
oOpazoBanus (nanee — DPI'OC ocHoBHOro u cpennero OO) pa3zpabaThIBarOTCS B
«ensx oOecreyeHus peadu3alu MpaBa Ha o0pa3oBaHHE OOydYarOUIUXCs C
OTPaHUYCHHBIMUA BO3MOYKHOCTSIMU 37I0POBbBSI»

TpeboBanus pononusarT PI'OC ocHoBHOoro u cpeanero OO B yactu
OTIPEJICIICHHS] COBOKYITHOCTH CIIEIUANIbHBIX TPEOOBAHUMN K CTPYKTYPE, TPUMEPHOMY
COJIEPKAHUIO U YCIIOBUSAM pealn3allid KOPPEKIIMOHHOTO KOMIIOHEHTa OCHOBHOM
oOpa3zoBaTeIbLHON MPOTPpaMMbl OCHOBHOTO M CPEIHEr0 OO0IIero oOpa3oBaHUs U
CHEIUATBHBIX YCIOBHM, HEOOXOUMBIX TIIYXUM YYAIIUMCS TSI OCBOSHHUST OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOT'O U CPEAHETO O0IIero o0pa3oBaHMUs.

®I'OC ocnoBHoro u cpeanero OO B coBOkymHOCTH ¢ TpeOoBaHUAMU
COCTaBIIIIOT ~ OCHOBY  pa3pabOTKM M pealm3allud  oOpa3oBaTeIbHBIMU
OpraHU3alUsIMH, UMEIONUMHU TOCYIaPCTBEHHYIO aKKPEIUTAITUIO, alallTHPOBAHHOM
OCHOBHOW 00pa30BaTeIbHOM TPOrPaMMbl OCHOBHOTO M CPEOHETO OOIIero
oOpazoBanus (nanee — AOOII) rmyxux oOyqaronmxcs.

B nmporpamme mpensio)keH aBTOPCKUN TMOAXOJ] B YaCTH CTPYKTYPHPOBAHHUS
y4eOHOTO MaTepualia, OMpeaesICHUs TOCISIOBATEIPHOCTH €T0 HM3yYeHHUs, MyTeH
(bOpMHpPOBaHUS CUCTEMBI 3HAHWH, YMEHHA U CIIOCOOOB JIESITCIHHOCTH, Pa3BUTHS,
BOCITUTAHUS U COITMATA3AITUH TITyXHUX 00YJIarOITHUXCSl.

Copnepxkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYYarOIIUXCsl M OpPraHU3alfi0 U3YYCHUS
GU3MKN Ha NESITCIIBHOCTHOM OCHOBE. B mporpamme mo (u3uke ydHUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzauuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEMETHBIM Pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma 1o (pu3uke ycTaHAaBIMBAET paclpeieicHue yaeOHOro MaTepraa
1o rojaM o0ydeHus (1o Kjaccam), MmpejjiaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD



U3YYCHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS TMPEIMETHOTO COJEPKAHHS W
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIuXCsl.

[TporpamMma mo ¢Qusuke pa3zpaboTaHa ¢ IENbI0 OKa3aHUS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszurka sABIAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX
MIPEIMETOB, MOCKOJBKY (PH3NYECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y9aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (U3HIECKO Teorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTHUHY MHUpA, MPEIOCTABISIET HamboJee SCHbIe
oOpa3lbl MPUMEHEHUsI HAyYHOTO METOJa MO3HAHHUA, TO €CTh CIoco0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUI O MUPE.

OpHa W3 TIaBHBIX 33724 (DPU3UYECKOTO OOpa30BaHUS B CTPYKType OOIIero
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00yJaronuxcsl.

N3yyenne @usuku Ha 0a30BOM ypOBHE MPEIIOJaraeT OBJaJCHHUE
CIICIYIONTUMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTCCTBCHHOHAYIHYIO
TPaMOTHOCTB:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e UHTEPIPETHPOBATH  JIaHHBIE U HCIOJB30BaTh  HAy4YHbIE
JIOKA3aTeNIbCTBA JIJIS1 TIOJTYICHHS BHIBOJIOB.

[lenn wusyuyeHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®enepanuu, peaan3yronmx
OCHOBHBIE  00I11€00pa3oBaTeIbHBIC MPOTPAMMBI, YTBEPKAEHHOW peIICHUEM
Komnerun Munucrepctsa npocsemienusi Poccuiickoit @enepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Ocol0eHHOCTH ___ 00y4eHHS CJA200CAbIIANTAX IIKOJbHUKOB c

HAapPpYVIICHUIAMM CJyXa.

[Ipu ompeneneHuu  comaepkaHus OOy4YeHHUsS B IIKOJIE, HMEIOIICH
Ca0OCHBIIIAIIUX W TO3IHOOIVIOXIINX JETeH YYMTBIBAIOTCS Kak OOIIME 3aJadu
oOpa3oBaHusl U BOCHUTAHUs J€TEW, TaKk W CHEIUaJbHbIE. DTU 3aJaud, a TaKKE
CBSI3aHHBIC C HUMHU MPUHITUIIEI OOYYEHHUS OMpPEIEICHBI ¢ YYETOM OCOOCHHOCTEH
pa3BUTUS JeTed U HEOOXOAMMOCTH CO3JaHUSl YCIOBUU [JJi  YCIEIIHOTO
MIPEO0TICHUS TIOCIICACTBUM TedeKTa, 00ecIIedeHUs] KOMIIEHCATOPHOM 0a3bl yd4eOHO-
BOCIIUTATENILHOTO Tiporiecca. CnenuanbHble 3aJadd B 3HAYUTEIBHOW CTENECHU
BJIMSIIOT Ha COJIEP KaHUE OOYUYCHHS B IIKOJIE, UMEIOIICH CIa0O0CbIIIamX JETEH.

OcobeHHOCTH conepKaHusl 00pa30BaHMS B IIKOJNAX C CJIa0OCIBIIAIIMU
JIETHMU BBITEKAIOT U3 crienupuuecKkux TpedoBaHmii K HGOPMUPOBAHUIO U KOPPEKIIUU



peuu yJamuxcs, 13 HeOOXOANMOCTH BOCTIOHEHUS TPOOEIOB B 3armace CBeACHHI 00
OKpY’KarolleM MUpE U 00ECHeUeHus T0JKHOTO YPOBHSI Pa3BUTHUS ITO3HABATEIIbHOM
NESATEIIBHOCTH.

Peur  OompmMHCTBAa  CHAa0OCTBIIAIIMX W TO3THOOIIOXIIUX  JeTed
XapaKTepu3yeTcs CIeUPHISCKIM CTPOCHUEM, HE BCET/Ia aeKBATHOM JIEKCHYECKOM
HAIlOJTHSIEMOCTBIO  BBICKA3bIBaHUI, HEJOCTAaTOYHBIM YPOBHEM  000OLICHHS,
0COOCHHOCTSIMU B CKOPOCTH BOCIIPUSITHS W BOCIPOHM3BEICHUSI 3ByKOBOTO COCTaBa
clioBa U (ppasbl.

JIxoOble OTKIIOHEHHS B Pa3BUTHH CIIOBECHON peuH, COMTPOBOXKIAFOIITNE TTPOIIECC
YCBOCHHS fA3bIKA, TOPMO3SAT pa3BUTHE BCEX MO3HABATEIBbHBIX IMPOIECCOB,
OTPaHUYMBAIOT OOIIEHUE C OKpyX)aromuMmu. [loaToMy KoppekinoHHas pabora B
IIKOJIC TTPOHU3BIBAET BECh IMEIArOTMUYECKUM MPOIECC U B 3HAYUTEIBHON CTENIEHU
OTIpEIeNISIeT YCBOEHUE PEOCHKOM BCEro 00bhema IIKOJIbHBIX 3HAHUH.

KoppekiinoHHasi  HampaBlICHHOCTh B OOy4YeHMHM  CIa0OCHBIIANIUX U
MO3AHOOIVIOXIINX AETe peasu3yeTcs B TOM YHCIE Yepe3 CHElUaIbHbIE METOIbI
00y4eHus1, 0c000€ CTPYKTYPUPOBAHUE COJIEPKaHUS YUEOHBIX IPEIMETOB, CO3JaHUE
0COOBIX YCIIOBUH COOOIIEHUS U OTPaOOTKHU 3HAHU, yBeTnYeHHEe HH(POPMAIIIOHHOM
HACBIIIEHHOCTH YPOKOB, MEXIIPEAMETHBIE CBA3M W Pa3BUTHE IO3HABATEIBHBIX
WHTEPECOB, COLMAIIBHBIX CBA3EH U MOTPEOHOCTEN y AETEM.

C o1olt nenplo Bce 00mIeo0pa3oBaTeybHbIE KypChl, B TOM 4HCIe U (PU3UKa,
HarpaBJICHB Ha KOMIUIEKCHOE BOCIIUTAHUE, 00CCIICUNBAIOIICE:

+ pa3BuUTHE BceX (OpPM BOCHPUATHSA, BKIIOUAs CIyXO3PUTEIBHOE MU
CIIyXOBOE;

+ Ppa3BUTHE TIPEACTABICHUA O Pa3HOMOJAIBHOCTH OLIYLIEHUH OT
OKpY’KaloluX MPEAMETOB, B TOM 4YHCIIE O MHOrooOpa3uu 3BYKOBBIX
OIIYIIICHU;

« pa3BUTHE CHOCOOOB  OOCJENOBaHUS  pEaTbHBIX OOBEKTOB W
M3TOTOBJICHUS UX U300pAKEHUN U MOJIETIEH;

+  CO3JaHME YCIIOBUM I IIUPOKON KOMMYHHUKAaTUBHOM ITPAKTUKH;

+ AKTHBHU3ALMIO COLMAJIBHBIX TMOTpPeOHOCTEH W pa3BUTHE YMEHUU
paboTaTh CAaMOCTOSITENILHO U B PA3JIMYHBIX OObETUHEHUSX;

+ pa3BUTUE MOTHMBM3AIMH M CIIOCOOOB HCIIOJIB30BAaHUSI Pa3HBIX BUJOB
pPEUEBOM NIEATEIBHOCTU (CIyXO3PUTEIBHOIO, CIyXOBOTO BOCHPHITHS
peur, YCTHOTO, MUCbMEHHOIO, YCTHOAAKTUIBHOIO BOCIPOWU3BEACHUS
peudn);

+ Ppa3BUTHE HABBIKOB IJIAHUPOBAHUS U MPOTHO3UPOBAHUS AEATEILHOCTH
(OpakTUYEeCKOW W peyeBOM);



+  OTpabOTKy HEOOXOAMMBIX [UIsi OOmIeHHA U OGOpMIICHHS 3HAHHI
OOIIETIPUHATBIX PEYEBBIX CPEICTB, B TOM YHUCIIE TEPMUHOIOTMYECKOTO
CIIOBaps ¥ 0a30BBIX JEKCUKOTPAMMATUYECKUX CTPYKTYD;

+  pa3BHUTHE MO3HABATEJIbHBIX MPOIECCOB;

- o0oraieHne SMOLMOHAIBHO-BOJIEBON CEPHI.

OTa HanpaBJIEHHOCTb PEaIU3yeTCsl Ha BCEX YpOKax Ha pazIM4HOM y4eOHOM

Marepuaie.

Kpome Toro, KoppekimoHHasi HalpaBJIEHHOCTb 00y4YeHHs (PU3MKE 3aKII0YAeTCI B
YCWICHUH BHHUMAaHHMS K OTpPa0OTKE CHHTAKCHMYECKOM CEMAaHTHKHU SI3bIKOBOTO
Marepuana, B CHEIUAJIBHOM U3yYE€HHU CIIOCOOOB OMpEICNeHUsT TOHSATHH, B
Pa3BUTHUU BapUATUBHOCTHU PEUYEBBIX BBICKA3bIBAHUM, OTHOCSIIIUXCS K 0003HAYCHUIO
B3aMMOCBSI3€H PA3NUYHBIX SBJICHUN, TPUYMHHOCTH, OCHOBHBIX 3aKOHOB, MPaBUII,
TUIOTETUYECKHUX CYXKJEHUHM, 4TO 00eCIeYrBaeT BO3MOKHOCTh MIEpexojia ¢ YPOBHS
KUTEHUCKUX TMPEJCTABICHUN Ha YpPOBEHb HAyYHBIX MOHATHH, (HOpPMHpOBAHUE Y
y4allluXxcss OCHOB HAy4YHOTO MHPOBO33PEHHMS, YCHIJICHHE KOMMYHHKAaTUBHOM
HAIPABJICHHOCTU TPU OTPAOOTKE MPOTPAaMMHBIX CBEJCHUM, pa3BUTHUE CIOCOOOB
BOCIIPUSITUSL CJIOBECHOIO Marepuayia, KaueCTBO €ro YCTHOTO W IHUCBMEHHOIO
BOCIIPOU3BEICHUS.

[Iporpamma obOecnieunBaeT YCBOCHHE MHOTHUX (PU3MYECKHX TOHATHA Ha
KOHKPETHOM KM3HEHHOM MaTepuase, YTo CHOCOOCTBYET MPAaBUILHOMY TOHUMAHUIO
CBSI3U MEXKJy HAyKOW U MpakTHKoW. DU3MKa CIOCOOCTBYET PAa3BUTHUIO MBIIUICHHUS,
naMaTd, BHUMaHUS, HAOMIOAATENbHOCTH, JaeT pealbHble NPEANOChUIKH s
pa3BUTUSL JIOTMYECKOTO MBIIUIEHHE ClIa0OCHbIIAUX W MO3JHOOIVIOXIINX
yyauxcs, Juisi o0y4yeHus UX YMEHMIO TOYHO, SICHO M MpPaBHJIbHO H3JlaraTh CBOU
MBICJIH.

OOyueHue gu3uke TecHO CBA3aHO ¢ ¢opMupoBaHueM pedd. Co3HaTeIbHOE
YCBOEHHE CHIabOCHBIIAIMMUA U MO3AHOONIOXIIMMU  YYallUMUCS (HU3HUECKUX
3HaHUU HEBO3MOXKHO 0€3 OBJAJCHHUS MUMU HEOOXOAMMBIM PEUYEBBIM MaTepUajIoM,
TEPMUHOJIOTHEN U crIeU(PUYHBIMU KOHCTPYKIUSIMU PEUU.

[TpuBenenHoe B pabouell mporpamme pacrpeleieHle 4acoB Ha OTAEIbHbIC
TEMbI HY)KHO paccMaTpuBaTh Kak MpUMEpHOE. B 3aBUCUMOCTH OT ypOBHS 3HAHUM
y4alluxcsi, OT BO3HMKAIOIIUX B Mpoliecce OOy4YEeHHUsS CHUTyalludl Y4YUTENb MOMKET
HECKOJIBKO YBEJTMYMBATh MM YMEHBIIATh BPEMs Ha M3YYEHHUE OTIEIbHBIX TEM IMPHU
yCIIOBHUH, YTO Oy/eT 00ecrneueHo CO3HATeIbHOE U MPOYHOE YCBOCHUE YyYAITUMUCS
BCEro Marepuasa, npeayCMOTPEHHOTO MPOrpaMMOoN Ui KaXKJOro roja o0ydeHusl.



OnmHako KOJNIMYECTBO YAacOB HE MOXKET OBITh MEHBIIE MPETyCMOTPEHHOTO
nporpammoit: dusmka 7-9.ABTopsl nporpammsel: K. M. I'ytauk. JI. B. Tlepsikun

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZEN0), B 8
Kiacce — 68 gacoB (2 daca B Henelnto), B 9 knacce — 102 yaca (3 gyaca B HEJEIIO).

[Ipennaraemspiii B mporpamMmme no ¢Gu3MKe MepedyeHb JabopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeNb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX Pa0OT M OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJaAPCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3mMepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM 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 BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  sBmeHui,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KITJI mpocteix mexanuzMoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJA T10

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEH HHEPruu:
TerIonepeaavya u CoBepIieHne padoThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHNS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TeruioBoro Oananca. IlmaBiaenue w
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAHEHHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OalsIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tella B pe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanmsi Tea. [Ba poja sieKTpUYecKux 3apsanoB. BzaummopaercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HaIpPSHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro TokKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre Henu U NOTPEeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruutHoe mosie 3eMJIM M €ro 3HauyeHHWe i KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUS IIEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

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

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa TPHU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHMYECKOI0 JBIKECHUS. PaBHOMEpHOE NPsSMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe TmpsiMoiinHEWHOe JBikeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon m uvacrora oOpamieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKECHUS, CHIIA
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHMsI T€lda OT MAacChl Tejla M JEHCTBYIOIIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHMe UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MatemMaTnueckuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPHO1a KOJIeOaHU MPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUoO/ia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
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Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmenuss Connua u Jlynsl. Otpaxkenue ceera. [1nockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon gydeit B auH3e. OnTHueckas cucteMa (hoToarmapara, MUKPOCKOTIA
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKkocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsamonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun gevictBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3€pKaje.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKON CHIIbI coOuparoien
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTrBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytu (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OMbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TPUPOILI U TEXHUKHU, OBJAJACHUE YMEHUSMH OOBICHATH (PU3HMUYECKUE
SBJICHUSI, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHWN paACMoO3HaBaTh M HAYYHO OOBACHATH
buznyeckue BJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.
IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJIbTATOB.

B pesynbTaTe uzydeHusi pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YJIbTAThI B

YacTH:

e 1) MaTpMoTHM4€CKOr0 BOCIIMTAHUA:

e - NPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
(u3nUecKol HayKH;

e - I[EHHOCTHOE OTHOIIICHUE K IOCTHKCHHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUHN
bu3uKY;

e - OCO3HaHUE BAXHOCTH MOPAIbHO-3THYECKUX MPUHLUIOB B JESATEIBHOCTH
YYEHOTI0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIPHUATHUE ICTETUUYECKUX KaueCTB (PU3NUECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHMS:

e - OCO3HAHHWE LEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOTO HWHCTPyMEHTa
IIO3HAHUSI MHpPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH
KYJIbTYPBI;

e - pDa3BUTHE HAY4YHOW JIOOO3HATENBHOCTH, MHTEpeca K MCCIEeI0BaTEIbCKON
NEATCIIBHOCTH;

e 5) ¢opMupoBaHus  KYJbTYPbl 3A0POBbS MU  3MOLUMOHAJIBLHOIO
0/1aronoJIy4us:

e - OCO3HAaHME LEHHOCTH Oe3omacHoro oOpa3a >KU3HKU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOrO TOBEIEHUS Ha



TPaHCTIOPTE, HA JIOpOraxX, C AJICKTPUUECKHUM U TEIUIOBBIM 000PYIOBAaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chOpMHPOBAHHOCTH HaBBIKA pe(IIeKCHH, TPU3HAHUE CBOETO IIPaBa Ha OIIHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

e 6) TPyI0BOI0 BOCIIMTAHMS:

e - AKTUBHOE y4YacTHE B pPEUICHUM MNPAKTUYECKUX 3a1ay (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YHCIIEe U (PU3NUECKUX 3HAHUH;

e - MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX C (PHU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCTIUTAHUS:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeiabl, IUIAaHUPOBAHUS TIOCTYNKOB U OILIEHKA UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHHE IOOATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEeM M MyTeH HX

pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOM
cpeasbl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
ApYTux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JICSITEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM YHCIIE (POPMYIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HMUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEN B 00JIacTU
bu3uKy;

e - [UIAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NUECKHUX 3HAHUN;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3AMMOCBSI3H MPUPOJIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTare ocBoeHus MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHbIE ICUCTBUS.



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCcCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JTAaHHBIX U HAOJIIOJICHUSAX, OTHOCALINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUUECKUX
SIBIICHUH U TIPOIIECCOB, JI€NIATh BHIBOBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENLHO BBIOUPATh CIIOCO0 pelieHrs yaeOHON Pu3nyecKkoi 3a1aun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK MCCIIEJOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IPOBOJUTH 1O CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOABI IO pe3yJibTaTam
POBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSATh Pa3IMIHBIC METOJbI, HHCTPYMEHTBI U 3alPOCHI TIPU TTOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM MPEMIOKEHHOU Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aa4dl  HECIOKHBIMH
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOM TEMBI U



BBICKA3bIBaTh WJCH, HALIEJICHHbIE HAa PELIECHUE 3aJayd U NOJJEp KaHHE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COMOCTAaBIISATh CBOM CYXAEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
uasora, oOHapyKMBaTh pa3IM4Me U CXOACTBO MO3ULIM;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTaThl BBHIMOIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

INOHUMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboTHI ITPU PELIEHUN KOHKPETHON (PU3UUYECKOI NPOOIEMBIL;

IPUHUMATD LIEJIM COBMECTHOW J1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh MPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITIOJHATH CBOIO YacThb pabOThI, JOCTUrasi KAYECTBEHHOT'O pe3yibTara Mo
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEHICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABJIATH aJITOPUTM PEIICHHs (PU3UICSCKON 3aauu UITH
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIpeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHs]) Pe3yJIbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
¢u3nyecKoro UCClIeIOBaHMs WM [POEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;



CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa W AUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOJAECUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBaeHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalleHUs, epeava JaBIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE [1aBJICHUE, IUIABAHHE TEJ, MPEBPAILCHUS MEXaHUYECKOU
HHEPTUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’>KalIlleM Mupe, B TOM 4ucie (U3HUECKHUE SIBIICHUS B NPUPOJIE:
IpPUMEPHI JIBUKCHHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOU
npUpoAe, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckue BeIUIMHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BpEMs], Ty Th,
CKOPOCTb, CPEJHSsA CKOPOCTb, CHJIa YIPYTrOCTH, CUJIa TSXKECTH, BEC Tela,
CHUJIa TPEHHUS, TaBJIeHHE (TBEPIOTO TEIa, KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, TJIEYO CHJIBI, MOMEHT CHIIBI,
KOA(P(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMANbHASL SHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(buU3MYECKUI CMBICIT UCIIOJIb3YEMbIX BEJTUYHMH, UX 0003HAYEHUS U €UHULIBI
GbU3MYeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbI, CBSI3BIBAIONINE JIAHHYIO



Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpapUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBUJIa CJIOKEHUs CHUJI (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLUEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
IPEINoJIOKEHNE (TUIIOTE3Y ), pa3IndaTh U HUHTEPIIPETUPOBATH NOTYyUYEHHBIN
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE ONBITA, JAENaTh BBIBOJBI MO €ro
pe3yibTaram;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSIEMbIE MPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0OAKEHHOIO 000pYy10BaHUS, 3alUChIBATh X0
ombITa U (POPMYIUPOBATH BHIBOJBI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHMUS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IOKA3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU ABUKEHHUS TEJIA, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBHUCUMOCTH CHWJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIENAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINOJIHATh W3MEPEHHUs, cJelys NpesIoOKeHHOMY IUIaHy, (pUKCHpOBaTh
pe3yabTaThl TMOJTYYEHHOW 3aBHCUMOCTU (DM3MYECKHX BEIMYUH B BUJC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

IPOBOJIUTH KOCBEHHbIE HW3MEPEHHUs (PHU3HUECKUX BEIUYHH (TJIOTHOCTH
BEIIECTBA XKHUIKOCTH M TBEPAOTO TEJa, CUJIa TPEHHUS CKOJIbKEHUSI, 1aBIICHHE
BO3/1yXa, BBITAIKMUBAIONIAS CHJIA, JEHCTBYIOIIAas Ha MOTPYXEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBIMOTHEHUU
U3MEpPEHUl coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBINA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOAUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo CoAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuHTepHer, BhaaeTb nNpuéMaMM KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIHK (HU3UIECKOTO COMEPKAHUSA, B TOM
YHCclie MyOJIMYHO JIeJIaTh KpaTKue COOOIICHHSI O pe3yibTaTaX MPOEKTOB WU
y4eOHBIX HCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHBIN
NOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

MPY BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHWH PpaCIpEACIsaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHniy oOyuenus B 8 kijiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS DHEPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KANTWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYCHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX  (DU3NUECKHUX  SBJICHUM B
OKpY)KalolleM MHpE, B TOM uucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSIPDHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbI B mOpupoje, uziaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMJu, Apeiid Moa0COoB, pOJIb MATHUTHOTO TTOJIS JUIS dKU3HU Ha 3eMIie,
MOJISIPHOE CHUSIHUE, TPU ITOM NEPEBOJWTH MPAKTUYECKYHO 3a4ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3YS
bu3ndecKkue BeTUIHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAaIllHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsl, CHIIa
TOKA, DJEKTPUYECKOE HAIpPSIKEHHWE, COIPOTUBJIEHHUE IPOBOIHUKA,
yJIeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIHOCTH AJEKTPUUECKOTO
TOKa), MpU OMNHCAHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICTT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEIUYHH,
HaXOAUTh (POPMYJBI, CBSI3BIBAIOIIUE NAaHHYIO (PU3NYECKYIO BEIMYUHY C
IPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
Jxxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUHU, IIPU 3TOM JaBaTh CJIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAXKECHHUE,
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Onopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallU3a
YCJIOBHS 3aJ1a4M 3allUCBhIBATh KPATKOE YCIIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JJI1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
($u3NYECKUX METO/IOB, MCIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  IPEAIOJIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3MYECKUX SABJICHUA WU
bU3YEeCKUX CBOMCTB Tel (KamLUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH U



IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJIEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIIBHOU BIIAYKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSHKEHUS C KCHOJIb30BAHMEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPSAMBIX HU3MEPEHUH  (3aBUCHMOCTD
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAN IIOIEPEYHOrO
CEUEHHMS U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
WCCIICNOBAHUE IIOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenys MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TIaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHHUs (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0OIaTh MpaBUJia TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1adb0paTOpHBbIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIB JEHCTBUA W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpuMepsI), 3JIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,



AIIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUYECKHX LEeneil ¢
NOCJIEIOBATEIBHBIM U NAPAJIETbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAlOLIEH CpelIe;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUA U IYyTEM CpPaBHEHUSA
JOTIOJTHUTENHHBIX HICTOYHUKOB BBIACISITH HHPOPMAITHIO, KOTOPASI SBISICTCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCITIOJI30BATh MPHU BBITIOJHEHUH yUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATYpy HU3UIECKOTO COJIEPKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu UHTepHeT, BianeTh NpUEMaMHM KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpazoBanusi ”HGOPMAIIUU U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
coJiep KaHusl, B TOM YUCJIE MyOIMYHO MPEACTABIATh PE3YJIbTAThI IPOCKTHOM
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3MKH, CONPOBOXIAThH
BBICTYIUUIEHUE MTPE3EHTALIUE;

IpU  BBHIMOJHEHUU YYEOHBIX TMPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
IPOLECCOB pacHpeenaTh OOS3aHHOCTH B TpYyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IUIaHa JEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peiaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualbHas TOYKa,
TPAeKTOpPHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKCHHUS, Jedopmarius
(ympyrasi, mjacTauyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCITYCKAHUSI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE [BIKEHUE, CBOOOJHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Teja, HUMIYJIbC Tela, HMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS CpeAbl), NPH ONHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEITUYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
OpU SJAEPHBIX PEAKUMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTth pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMBbIC [l PEIIeHUs, TMPOBOAUTH pAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTH TOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TOMOIIH
($u3NYECKUX METO/IOB, MCIIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  MPEIIOJIOKEHUE, OLICHUBATh IPABWIBHOCTh MOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OTIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCpOCTPAHCHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)ke€HHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000py1I0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, NepHoAa



KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NaJieHus): IUIAHUPOBAaTh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHOM  3aBUCHUMOCTH
bu3nUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€JIaTh BBIBOJIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

NPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla PU PAaBHOYCKOPEHHOM JIBH>KEHHUH, YCKOPEHUE
CBOOOJHOTO TMaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa MU MOUIHOCTb, 4YacTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
CWa coOWparomel JHMH3bI, pPaANOaKTHUBHBIN (OH): TUITAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH
U3MEpEHUs, CleAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNIBTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH U padoTe C J1ad0paTOPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3NUYECKUX MOJIENeH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHasi MOJIeTh aToMa, HyKJIIOHHAs! MOJIEJb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXOoauMble (pusnmyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOJIOTHUECKHUX MPOLIECCOB TIPH
pelieHnn  y4eOHO-TIPaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 6€30MacHOCTH MPU 0OpaIieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY>KaIOIIEH cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alIPOC, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCII0JIB30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiageTh MNpuEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
yOJMYHO MPEJICTABIATh PE3YJIbTaThl IPOEKTHOW HIIA HCCIIE0BATENbCKON
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYM OKPYKAKOIEro MUpPa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPETATHRIC COUTOAMIA BeIecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LHOK

https://m.edsoo0.ru/7f416194
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bubnunoreka LIOK

32 Huepuits, Macca, MI0THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMAarHUTHOE MOJE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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