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HOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaBJICHA Ha
OCHOBE TIOJIO)KEHUH W TpeOoBaHUM K pe3yibTaTaM OCBOEHHUSI Ha 0a30BOM YpOBHE
OCHOBHOM 0Opa3oBareibHOM mporpammel, npeactaBieHHbix B PI'OC 00O, a taxxke ¢
yuéroMm (enepaibHON paboyeil mporpaMMbl BocnuTaHusi 1 KoHIenuuu mpernojaBaHus
yaeOHoro mpeaMmera « Du3nuKay.

Copmepxanue  mporpaMMmbl 10 (u3uKe  HampaBieHO Ha  (OpPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA W OPraHU3alUI0 U3ydyeHUs (HU3MKU
Ha JeATEIbHOCTHOM ocHOBe. B mporpamme mno ¢(usmke y4yuTHIBAIOTCS BO3MOXKHOCTU
yaeOHOTO mpeamera B peanusamuu  TpedoBanuin PI'OC OO0 k mIaHUpyEeMBIM
JUYHOCTHBIM M METampeaMETHBIM pe3yJbTaTaM OOYYEeHHs, a TaKKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs.

[IporpamMma 1o (Qu3MKe yCTaHABIMBAET paclpeiesieHue Y4eOHOro marepuaina Io
rojaM o0yudeHus (Mo Kiaccam), IpeaaaraeT IpUMEPHYIO MOCIEA0BaTENbHOCTh U3YUEHUS
TEM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTH MPEAMETHOTO COJACPXKAHUSI M YUETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCH.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbIO OKa3aHHUsS METOJUYECKON IOMOIIU
YUUTENIO B CO3/IaHUU paboueli IporpaMmsbl 0 y4eOHOMY IIPEIMETY.

@u3uka SABISETCA CUCTEMOOOPA3yIOIMM JUIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEeIMETOB, TIOCKOJIBKY (M3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SIBJICHHIA,
M3y4aeMbIX XHMHEH, OuoJoTHel, acTpoHOMHUEH H (usudeckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO0 KapTUHYy MHpa, MPEAOCTaBIsieT Haubojee SCHbIE
o0Opa3ipl TMPUMEHEHWsT HAyYyHOTO MeETo/a TO3HAaHWs, TO €CTh cmoco0a TMOTydYeHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 TIaBHBIX 3a7ad  (PU3MUECKOrOo 00pa3oBaHUsI B CTPYKType o0OIero
o0Opa3oBaHMsI COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHON rpaMOTHOCTH U UHTEpeca
K HayKe y OOy4aroInxcs.

N3yuenue ¢usznku Ha 0a30BOM YpOBHE IMPEANOJAraeT OBJIAJCHHUE CIEIYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIIMH €CTeCTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBJICHMUS,

e OLIGHUBAThH U MOHUMATh OCOOEHHOCTH HAyYHOTO HCCIIEAOBAHNUS;

e HMHTEPIPETUPOBATH [aHHbIE W HCIOJB30BAaTh HAy4YHBIE [OKA3aTeIbCTBA JJIs
MOJTyYEHHs BHIBOJIOB.

Henu n3ydyenus (U3MKU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ONPEIESICHbI B
Konnenmuu npenonaBanuss yde6Horo mnpeamera «@usuka» B 00pa3oBaTeNbHBIX
OpraHu3auax Pocculickon Oenepanuu, peAU3YIOLINX OCHOBHBIE
oOmeoOpazoBarenbHble  MpOrpaMMbl,  yTBEpKIEHHOM  pemienueM  Koimeruu



MunucrtepcTBa npocsenieHus: Poccuiickoit @eaepamnuu (mpotokos ot 3 aexadpst 2019 r.
No TTK-48H).

Heaun nzyvyenus puankm:

e TpUOOpPETEHUE MHTEpEca U CTPEMJICHUS OOY4YaIOMIMXCS K HAay4YHOMY H3YYEHUIO
IPUPO/IBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTaBICHUA O HAy4HOM METOJAE IMO3HaHUS H (opMHUpoBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOUTUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJibTara H3Y4YCHHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKU;

e (dopmMupoBaHHME TIPEJCTABICHUA O pold (PUUKK Uil Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH;

e pa3BUTHE MpPEACTaBICHUI O BO3MOXHBIX cdepax Oymyuiei npodeccruoHaIbHON
JESITETbHOCTH, CBS3aHHOM C (PU3MKOM, MOJATOTOBKA K JajdbHEHIIEMy OOY4YEHHUIO B 9TOM
HaIlpaBJICHUHU.

JlocTikeHre 3THUX LeJed MporpamMMmbl MO (U3HKE Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TpUOOpPETEeHHE 3HAHWW O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHMYECKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TPUOOpPETEHUE YMEHHM OIUCHIBAaTH W OOBACHIATH (U3UUECKHE SBICHUS C
MCIIOJIb30BaHNEM TIOTYUCHHBIX 3HAHUIA;

e OCBOGHHE METOJOB PEIICHUS MPOCTEHIINX PACUYETHBIX 3a7a4 C MCIOJIH30BAHUEM
bu3MYEeCKUX MOJIEIeH, TBOPUECKUX U MPAKTUKO-OPUESHTUPOBAHHBIX 33/1aY;

e pa3BUTHE YMEHUU HAOIIOAATh MPUPOJHBIC SIBICHUS W BBIMOJHATH OIBITHI,
nabopaTopHble pabOThl W JKCIEPUMEHTAIBHBIE HCCIEOBAaHUS C HCIOJIb30BaHUEM
HU3MEPUTEITHLHBIX TPUOOPOB;

e OcCBoeHHE MPUEMOB paboThl ¢ MH(MOPMaLEH PU3NIECKOTO COACPIKAHUS, BKITIOUYAs
uHOpPMAIIMI0O O COBPEMEHHBIX JIOCTHXKCHHUSX (U3UKHU, aHAIU3 U KPUTHYECKOE
OlICHHBaHUE WH(HOPMAIINH;

e 3HAKOMCTBO cO cdepaMu TPOPECCUOHATBLHON JAESITEIbHOCTH, CBS3aHHBIMU C
(GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JIOCTHDKCHHSX
(bu3MYEeCcKON HAYKH.

Ha wusydyenne ¢usuku (06a30BbIi YpOBEHb) Ha YypPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi otBogutcsi 238 wacoB: B 7 kiacce — 68 wacoB (2 yaca B HeNeni), B 8
Kiacce — 68 yacoB (2 yaca B Hezento), B 9 kimacce — 102 yaca (3 waca B HEIEIIO).

[Ipenyaraemeiii B mporpamme 1mo (Gpu3uKe mnepedeHb Jad0opaTOpHBIX padOT M OMBITOB
HOCUT PEKOMEHIATENbHBIA  XapakTep, YYUTENb JelaeT BBIOOpP  MPOBEACHHS
7a00paTOpHBIX pabOT W OMBITOB C Y4YETOM HMHAMBUAYAJIbHBIX OCOOCHHOCTEH
oOydJaronuxcsi, CIHUCKa SKCIEPUMEHTANBHBIX 3aJaHui, MpearaeMplX B paMKax
OCHOBHOT'O TOCYJJaPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COJAEPKXAHUE OBYUYEHUA

7 KJIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUHU OKPY:KAOILEr0 MUPA.

®uznka — Hayka o npupoae. SBiaeHus nOpuponsl. DU3NYECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BeaMunHbl. M3Mepenne gpusndeckux BennuuH. Oundeckue mpuoopsl.
[TorpemHocTs U3MEpeHUil. MexayHapoaHasl CUCTEMA €AUHULL.

Kak ¢usuka u  jApyrue  eCTECTBEHHbIE  HAayKH  HW3Yy4aloT  MPUPOY.
EcTtecTBeHHO-Hay4YHBI METOJA TIO3HAHMSA: HAOMIOJEHUE, TIOCTAHOBKA HAyYHOTO
BOITPOCA, BBIJBMKEHUE TUIOTE3, SKCIHEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SIBICHHUM C MOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHnuyeckue, TEIIOBBIE, NEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUS.

2. @uznyeckre NOpuOOpPbl W TMpoleaypa MNPSAMbIX H3MEPEHUN AHAJIOTOBBIM U
uU(ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OrmpeneneHue LEHbI JEIEHUS IKaIbl U3MEPUTEIBLHOTO MPUOOPA.

2. HM3mepeHune paccTosHUM.

3. HM3Mepenne o0bEMA KUIKOCTU U TBEPIOTO TEA.

4.  OmnpeneneHue pa3MepoB MabIX TEN.

5. M3mepeHue TemiepaTypsl IPU ITOMOIIN KHJIKOCTHOIO TEPMOMETpa U J1aT4UKa
TEMIIEpaTyphbl.

6. IIpoBenenue ucciaenoBaHus MO MPOBEPKE TUINOTE3BI: JAIBHOCTH NOJIETA IIAPHKA,
MYyIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Paszpnes 2. [lepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHne yactull Bemectsa. CBsA3b CKOPOCTH JBUKEHUS YACTHUIl C TEMIEPATYPOU.
bpoyHoBckoe  nBwxkenue, auddysus. B3aumopaeilicTBue yacTUIl  BEILIECTBA:
OPUTSDKEHHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE TIa30B, >XUIKOCTEHW W TBEPABIX
(KkpucTalsmyecknx) Tea. B3auMocCBA3bp MEXIy CBOWCTBAaMHM BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpauuu.

1. HabGmronenne 6poyHOBCKOTO ABHXKEHUS.

2. Habmonenue nuddysumn.



3. HaOmroneHue sBiaeHUN, OOBSICHAIOUIUXCS MPUTHKEHUEM WA OTTAIKUBAHHEM
YacCTHI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OrmeHka quamMeTpa aToMa METOJIOM PSAOB (C HCIOb30BaHHEeM (oTorpaduii).

2. OnbIThI O HAOJIIOAEHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO ACHCTBUS CHIJI MOJIEKYJIIPHOTO MPUTSKCHUSL.

Paznen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

MexaHnueckoe ABUKEHHE. PABHOMEpHOE U HEpaBHOMEpHOE ABUKEHHE. CKOPOCTb.
CpenHsisi CKOpPOCTh IPU HEPABHOMEPHOM JBUXKEHUU. Pacuér myTw U BpEMEHH
JBH>KCHUSL.

SBneHne nHepuuu. 3aKOH MHEPIMU. B3anmoneiicTBre Teln Kak MPUYMHA U3MEHEHUS
CKOpPOCTH JIBMKEHHUA Tel. Macca Kak Mepa MHEPTHOCTH Tena. [oTHOCTh BeliecTBa.
CBsi3b IUTIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita kak xapakTepucTuka B3aumozeicTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3MmepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSITOTEHMS M CHJIA TSXKECTH.
Cuna TtsxkecTw Ha Jpyrux ruaHerax. Bec tema. HeBecomocTh. CliokeHue cui,
HaIIPaBIICHHBIX MO OJMHOW mpsiMol. PaBHopeicTByromas cui. Cuina tpeHus. Tpenue
CKOJIbXKEHHS M TpeHHUE NOKOs. TpeHue B mpupoae U TEXHUKE.

Jemoncmpayuu.

1. HalmroeHre MexaHU4eCKOro IBUKEHUS Tea.

2. HM3MmepeHne ckopoCTH MPSIMOJIIMHENHOTO JBUKEHHS.

3. HaGmronenue siBJeHUS HHEPIIUH.

4. Habnronenve U3MEHEeHHsS] CKOPOCTH TIPU B3aUMOICHCTBUM TEI.

5. CpaBHEHHE MACC IO B3aUMOJICVCTBHIO TEIL.

6. (Cl0eHue Cuil, HalpaBJIEHHBIX M0 OAHOMN IPSIMOM.

Jlabopamopnwie pabomuel u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHHS (IIapuka B JKHJIKOCTH,
MOJIETH IEKTPUUYECKOr0 aBTOMOOWIIS M TaK Jajee).

2. OmnpeneneHue cpeaHed CKOPOCTH CKOJbXEHUsT Opycka WM IIapuka I0
HaKJIOHHOM IIOCKOCTH.

3. OmnpenenieHne MIOTHOCTU TBEPIOTO TENA.

4. OnbITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  pacTsbKeHHs  (Iedopmanun)
NPY>KUHBI OT TIPUIIOKEHHOU CHJIBI.

5. OmnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHHS CKOJBXKEHHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hanenue. CriocoObl yMEHbIIEHUS W yBEJIWYEHHs JaBiieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJEHUSA Traza OT 00bEéMma, Temieparypsl. Ilepenaua paBieHUs
TBEPIBIMUA TEIaMHU, KUIAKOCTSIMU M ra3amu. 3akoH [lackans. IIneBmaTmueckue



MaIllMHbI. 3aBUCUMOCTb JAaBICHUSI KUJIKOCTHU OT DyOuHbl. ['mapoctaTudeckuii
napanokc. Coob1aromnuecs cocyabl. [ uapaBinyeckue MexaHU3Mbl.

Atmochepa 3emum u armocepHoe pAaBieHHe. [IpUUMHBI CyIECTBOBAHUS
BO3nyImrHOW o06osouku 3emau. Omnbit Toppuuennu. HM3mepenne aTmMocdepHOTO
JaBJICHUA. 3aBUCHMOCTh aTMOC(EpHOTO HaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpSI.
[TpuGops! ns U3MEpeHHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBHE KHUIKOCTH W ra3a Ha MOIPYKEHHOE B HUX Teno. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxornaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTb JIaBJICHUA ra3a OT TEMIEPATYPBHI.

2. Ilepenaua naBieHHUs )KUAKOCTHIO U Ta30M.

3. Coobmmaromumecs cocybl.

4. T'mppaBimrueckuid mpecc.

5. IlposiBneHue nelcTBUs aTMOC(PEPHOTO JABICHUS.

6. 3aBHUCHUMOCTbH BBITAIKMBAIOIIEH CHIIbI OT 00bEMa MOrPYXKEHHOW YacTU Tena U
IJIOTHOCTHU JKUJKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KHIKOCTH.

8. YcioBHE IUIaBaHUs TeN: IUIABAHWE WIIM NOTPYKEHUE TEA B 3aBUCUMOCTH OT
COOTHOILICHHUS TUIOTHOCTEN TEJIa U JKUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpYKEHHOU B
YKUAJIKOCTb YaCTH Tea.

2. OmnpeneneHne BBITAUIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEW HA TENO, MOTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTHM BBITAJKUBAIOLICH CHUJIbI, JEUCTBYIOLIEH HA TEJIO B
YKUJIKOCTH, OT MACCHI TeJa.

4. OnpITBl,  JEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAIKWMBAIOLIEH  CHJIBL,
JEeUCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00bEMa MOTPYyKEHHON B KUIKOCTh YaCTH Teja
Y OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKHU U ONPENEIICHUE €€
rpy30H0ABEMHOCTH.

Paszpnes S. PaGora 1 MOIIHOCTB. JHEPrusi.

Mexanuueckas padota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pbIyar, 010K, HAKJIOHHAs IMJIOCKOCTh. [IpaBuio paBHOBecHs
peruara. IlpuMeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TOE MPABHIIO»
mexanuku. KITJ] mpocteix mexann3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas >Heprusi. Kunetnueckasi 1 noreHuuaibHasa sHeprus. [IpeBpanieHue
OJHOTO BHJIA MEXAHWUYECKOW DSHEPIHUU B JPYyroil. 3aKOH COXpPAHEHUsS HSHEPTUHU B
MEXAaHUKE.

Jemoncmpayuu.



1. IIpumepbl NpOCTHIX MEXaHU3MOB.

Jlabopamopnvie padomel u onvimot.

1. OmnpeneneHue padOThl CUIIBI TPEHHS NPU PABHOMEPHOM JBMXKEHMM Tejia I10
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue ycioBHII paBHOBECHS pblyara.

3. Hsmepenne KIIJ] HakIOHHON IIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXAaHUYECKOU SHEPTUU.

8 KVIACC

Pa3nea 6. TenioBLIe ABJICHHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUHM CTPOCHHS BEIECTBA.
Macca u pasmepsl aTOMOB MU MOJIEKyJd. OmNbIThl, MOATBEPKAAIOIINE OCHOBHBIC
MOJIOKEHUS] MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU.

Mopenu  TBEPAOrO, OSKHIAKOTO H  Ta3000pa3HOTO  COCTOSHUM  BEIIECTBa.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUWA MOJICKYJISPHO--KUHETUYECKON TEOPHH.
CmaumBaHKe U KallWJUISIPHBIE SBJICHUS. TEIIOBOE pacCllMpPEHNE U CKATHE.

Temnepatypa. CBs3b TeMHepaTypbl CO CKOPOCTBIO TEMJIOBOIO JBHKEHHUS YACTHII.
Buyrtpennsisa sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEPruu: Terionepenaya u
coBepiieHue paboTel. Buapl Teronepeaaud: TEIJIONMPOBOJAHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KomuuectBo TemioTel. VYaenbHas TEMIOEMKOCTh BellecTBa. TemiaooOMeH U
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOTO OanaHca. [lnaBieHue U oTBepaeBaHue
KPUCTAJUIMYECKUX BEIIECTB. YeNbHas TersioTa ruiaBieHus. llapooOpa3oBanue u
koHneHcanus. Mcmapenme. Kumenwe. VYnaenbHas Temiora MmapooOpa3oBaHUS.
3aBUCUMOCTh TEMITEPATYPbl KUTICHUSI OT aTMOC(EPHOTO AaBICHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpuntunel pabots! TeroBbix Asuratenei KIIJ TeroBoro neuratens. TemnoBbie
JBUTATEIN U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAILICHUS SHEPTUH B TETJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HabGmronenne 6poyHOBCKOTO ABMXKEHUS.

2. HaGmonenne nuddys3un.

3. HaOmroneHue sBJIeHUI CMauyuBaHUS U KAWUISPHBIX SIBIICHUM.

4. HaOmrogeHue TerioBOro pacuiupeHus Tell.

5. V3meHenue naBieHus Ta3a MPU HU3MEHEHWHW O0BEMA M HATPEBAHUM WIIH
OXJIAKJICHUH.

6. lIpaBuna usmepenus TreMnepaTypsl.



7. Buasl Temonepenayu.

8. OxuaxaeHue npu COBEpIICHUU padOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEIUIOEMKOCTEMN pa3IMYHBIX BEIIECTB.

11. HaGmronenue KumneHusl.

12. HaOmroJieHre NoCTOSHCTBA TEMIIEPATYPhI MPHU TIABJICHUH.

13. MoJenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.  OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYISIPHOTO IPUTSKECHHUSL.
2. OneITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WM caxapa.
3. OnbIThl O HAOIIOJEHUIO TETNIOBOTO PACHIMPEHHUS Ta30B, )KUIKOCTEH U TBEPIBIX

4. OrmpejeneHue JaBieHUs BO3ayXa B OaJJIOHE HITTPUIIA.

5. OmnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00béma u
HarpeBaHus WM OXJIaXKICHUS.

6. IlpoBepka rumore3bl JTUHEHHOW 3aBUCHUMOCTU JJIMHBI CTOJIOMKA >KUJIKOCTU B
TEPMOMETPUUYECKON TPyOKE OT TEMIEPATYPHI.

7. HaOmroneHue wW3MEHEHHMs BHYTpPEHHEW DOHEpPruM Tejla B  pe3yJibTaTe
TerIonepeaay U padboThl BHEUTHUX CHUJI.

8. MHccrnenoBaHue siBIEHUS TEMJI000OMEHA MPU CMEIIMBAHUM XOJOIHOW W ropsyeit
BOJIBI.

9. OrmpeneneHrue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPH TEIIO0OOMEHE ¢
HarpeThiM METAUTMYECKUM [UIHHAPOM.

10. OnpeneneHue yIeJIbHON TEINIOEMKOCTH BEILIECTBA.

11. HccnenoBanue npoliecca UCIIapEHUs.

12. OmnpeneneHrne OTHOCUTEIbHOM BIIa)KHOCTH BO3AyXa.

13. OnpeneneHue yAeIbHON TEIUIOTHI IJIaBIEHUS JIbJIA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onextpuzanus Tena. JlBa poma dIEKTpUYECKHX 3apsiioB. BzaumonelicTBue
3apsoKEeHHBIX Tesl. 3akoH KyroHa (3aBUCHMMOCTH CHIIBI B3aWMOJICHCTBUS 3apsSKEHHBIX
TE€J OT BETUYHUHBI 3apSAI0OB U PACCTOSHUS MEXKTY TEJIaMu).

Onektpuueckoe mnose. HanpsoxéHHocte  anektpuyeckoro mons.  [IpuHinun
CYyHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu »siekTpuuecKux 3apsiioB. ODJEMEHTApHBIA DJICKTPUYECKUM  3apsl.
Crpoenue atoma. IIpOBOJHUKM M JUAIEKTPUKHU. 3aKOH COXPAHEHUS DJICKTPUUYECKOIO
3apsia.

DJIEKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. McTouHuKu
MOCTOSTHHOTO TOKa. JIEMCTBUSI DJIEKTPUUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DIIEKTPUUECKHUM TOK B AKHUIKOCTSIX U razax.



Onektpuyeckasd nenb. Cuna Toka. DieKTpuueckoe HampsbkeHue. ColnpoTHBIEHHE
MPOBOJHUKA. Y JEIbHOE CONMPOTUBIICHUE BellecTBAa. 3akoH Oma [Jig ydacTKa ILIEMHu.
ITocnenoBaTenbHOE U apaJIEILHOE COCTMHEHUE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOro TOKa. 3akoH J[xoyns—JIeHma. DnexkTpuueckue
e ¥ TOTPEOUTENH ICKTPUIECKON 3HEepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MarHuThl. B3anMOJEMCTBHE IOCTOSIHHBIX MAarHUTOB. MarHuTHOe
nose. MaruutHoe noje 3eMJId U €ro 3HaueHHe JJId *KU3HU Ha 3emiie. OnbIT Dpcrena.
MarauTHoe 1oJIe JIEKTPUUECKOro Toka. [IpuMeHeHne 3JIeKTPOMArHuTOB B TEXHHKE.
JleficTBME MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSIHHOTO
ToKa. Mcmonp30BaHME JIIEKTPOABUTATENEM B TEXHUYECKUMX YCTPOWCTBAX U Ha
TPaHCIIOPTE.

Onbitel ®apanes. SBaeHHE 3JIEKTpOMarHUTHOW WHAYKUMHU. I[IpaBuno JleHna.
Onekrporeneparop. CrocoObl MOMyYeHUS FICKTPUUSCKON IHEPTUH. DICKTPOCTAHIIUM
Ha BO30OHOBJISIEMBIX HICTOUHHKAX YHEPTHH.

Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa posia 3JIEKTpUUYECKUX 3apsiJIOB U B3aMMOJICUCTBUE 3apSXKECHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATHYECKAST MHIYKIHUSL.

3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsJIOB.

IIpOBOTHUKH U AUAJECKTPUKH.

MoaenupoBaHre CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M CcTOYHHUKHM TTOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

. T'a30BBbIi1 pa3ps.

N3mepenue cuibl Toka aMIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSKEHUST BOJIbTMETPOM.
Peocrar n MmarasuH COIpOTUBIIEHUN.

B3aumopencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS TTOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJje Toka. DJICKTPOMArHUT.

JlercTBrE MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEb TTIOCTOSHHOTO TOKA.

. UccnenoBanue siBIEHUA 3JICKTPOMArHUTHON MHIYKIIWH.
OmneiTel Qapanes.

24. 3aBUCUMOCTb  HAIPaBJIICHUSI HUHIYKIIMOHHOTO TOKAa OT YCJIOBUH  €ro
BO3HHUKHOBEHHUS.
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25. DJIEKTPOT€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie padbomel u onvimot.

1. OnpiTel 1O  HAOMIOJNEHUIO  AJIEKTPHU3AlMK  Tell HMHAYKIHEH W  1pu
CONIPUKOCHOBEHUH.

2. HUccnenoanue ACHCTBHUSL  DJIEKTPUYECKOTO TOJISI HA TIPOBOJHUKUA U
TUBJIEKTPUKH.

3. COopka u mpoBepka pabOThI JIEKTPUUECKOMN MU TOCTOSHHOTO TOKA.

4. W3mepeHue u peryaupoBaHUe CHIIbI TOKA.

5. HM3MepeHue U peryinupoBaHUE HAMPSKEHMUS.

6. HccnepoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO 4YEpe3 pEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. ONbITHl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTH JJIEKTPUUECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €0 JJIMHBI, INIOMAAU MONEPEYHOT0 CEYEHUS U MaTEpHaIa.

8. IlpoBepka mpaBWJia CIIOXKEHUS HANPSOKEHUM TPU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia i CUIbl TOKa IMpU NapALIEIBHOM COEIUHEHUU
PE3UCTOPOB.

10. OnpeneneHue pabOThI ANMEKTPUUECKOr0 TOKA, HIIYIIETO YepPe3 PESUCTOP.

11. OnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKa, BBIICIAEMON HA PE3UCTOPE.

12. HMccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIAMIIOYKY, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenue KII/] narpeBarensi.

14. WccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. MI3yueHre MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB TMPU UX OOBEAUHEHUU U
pa3ielieHU .

16. HMccnenoBaHue NEMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIbI B3aUMOJECHUCTBUSL KATYIIKU C
TOKOM M MarHuTa OT CUJIbI TOKA W HaMpPaBJICHUS] TOKA B KATYIIIKE.

18. M3yueHue neMCTBUSI MArHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

19. KoncTtpyupoBanue u usyueHue paboThl dJEKTPOIBUTATEIIS.

20. N3mepenue KIIJI anexTpoaBuraTteapbHOr YyCTAHOBKHU.

21. OnbITBI 1O  WCCJEJAOBAHUIO  SIBJICHUS  DJIGKTPOMArHUTHOW — MHAYKIWU:
UCCIIeIOBAaHUE U3MEHEHUHN 3HAUCHUS U HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJEHHUS.
MexaHnueckoe  JIBHIKCHHUE. MarepruanbHast ~ TOYKA. Cucrema  orcuérta.
OTHOCUTENIBHOCTh MEXaHWYECKOTO JBWKCHHUA. PaBHOMEpHOE MPSMOJIMHEHHOE



nBrkeHue. HepaBHoMepHOe mpsMoNMHEHOe ABWKeHue. CpeaHsisi U MIHOBEHHas
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOycKOpeHHOE NpsAMOuHEHOe aBmkeHue. CBoOOAHOE MajieHue.
OnbiTel ["anunes.

PaBHOMepHOE JBMKEHHE TIO OKpyKHOCTH. Ilepmon u dactoTa oOpaieHus.
JIuHeHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

Ilepbiii 3akoH Hprorona. Bropoiu 3akoH Herorona. Tperuit 3akoH HproTtoHa.
[IpyHIMT Cynepno3uLnN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHUS CKOJBXEHHUS, CUJia
TPEHUS NOKOS, IPYTUe€ BUJIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO MaJCHMUS.
JIBmxenue mnaHer Bokpyr Connna. [lepBas kocmuueckas ckopocts. HeBecoMocTh u
IIEPErPy3KHU.

PaBHOBecue wmatepuanbHOll TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpanieHus. MoMeHT cuibl. LIeHTp TshkecTu.

Nmnynsc Ttenma. M3meHeHue wumnyiabca. VMIynbC CwiIbl. 3aKOH COXPaHEHHUS
UMITyJIbca. PEakTUBHOE ABMKEHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cHil TSKECTH, YHNPYTrOCTH, TPEHUS.
CBs3b nHeprun W pabotel. [loTeHuumanbHas >SHEpPrus Teja, MOAHATOrO HaJ
IIOBEPXHOCTHIO 3eMJM. lloTeHnnanbHas >HEPruUs C:KaTou NpykuHbl. KnHeTHueckas
sHeprusa. Teopema O KHHETUYECKOM HHEPIrUU. 3aKOH COXPAHEHHS MEXAHMUYECKOU
DHEPI'UH.

Hemoncmpavuu.

1. HaOmroneHne MeXaHMYECKOTO JABMKEHUS TeJa OTHOCHTEIbHO pAa3HbIX Tell
OTCYETA.

2. CpaBHeHHME TmyTE€d U TPACKTOPUN NBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS TPAMOIUHENHOTO IBUKEHUS.

4. HccnenoBaHue NMpU3HAKOB PaBHOYCKOPEHHOTO JBHUKEHHS.

5. HaOmronenue qBrKeHUs Teja Mo OKPY>KHOCTH.

6. HaOmoneHne MexaHWYeCKUX SBJICHHUM, MPOUCXOIALUIMX B CHUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCHTEJIBHO KaOWHEeTa
(du3uKu.

7. 3aBUCUMOCTbH YCKOPEHHUS TeJla OT MAcChl Tela U ACHUCTBYIOIIEN HA HETO CHUJIBI.

8. HalOmromeHue paBeHCTBA CHII TIPU B3aMMOICHCTBHUH TEII.

9. HM3meneHnue Beca Tena NpU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya uMmIynbca pu B3aMMOJEHCTBUU TEN.

11. IIpeoOpazoBanusi sHEPTUU MIPU B3AUMOJIEHCTBUU TETI.

12. CoxpaHeHHEe UMITyJIbCA IIPY HEYNPYTOM B3aUMOJCHCTBUMU.

13. CoxpaHeHHe UMITyJIbca Mpu abCONIOTHO YIIPYTrOM B3aUMOJICHCTBUU.



14. HaOmroneHne peakTUBHOTO JIBH>KEHHSL.

15. CoxpaHeHre MEXaHUYECKOM SHEPruM Mpy CBOOOTHOM MaJCHHH.

16. CoxpaHEeHHE MEXAHUYECKOW DSHEPrUU MpU IBWKEHUM Tela MOJ JIEWCTBHUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoHcTpympoBaHue TpakTa I pa3roHa W JaJbHEHUIIEro paBHOMEPHOIO
JNBH)KECHUS IAPUKA WU TEJIEHKKH.

2. Omnpenenenue cpeaHell CKOPOCTH CKOJIBXKEHUS Opycka WM JBUIKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHne YCKOpEHHsI Tejda TMPU PABHOYCKOPEHHOM JBHXKEHHUU IIO
HAKJIOHHOM TIJIOCKOCTH.

4. HccnepoBaHue 3aBUCMMOCTH MYTH OT BpPEMEHM IMpU PABHOYCKOPEHHOM
IBUKEHUU 0€3 HauaJbHOW CKOPOCTH.

5. IlpoBepka rumore3bl: €Ciau MpH PAaBHOYCKOPEHHOM JBHKEHUU 0€3 HayajabHOU
CKOPOCTH NYTH OTHOCATCA KaK psAJO HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOIO
JABJICHHUS.

7. Omnpexenenue Ko3(pPueHTa TpeHUs CKOJIbKEHUS.

8. OmnpeneneHne KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOTHl CUIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUHU Tejla IO
TOPU30HTAJIbHON MIOBEPXHOCTH.

10. OnpeneneHue padOThI CUIIbI YIPYTOCTU NPU MOIBEME IPy3a C UCIOJIb30BAHUEM
HETOABUKHOTO U MOJABUXKHOTO OJIOKOB.

11. M3ydeHue 3aKO0Ha COXpAHEHUS SHEPTUH.

Pa3znen 9. MexaHn4yeckue Koy1e0aHUs U BOJIHBI.

KonebarenbHoe paBmxkeHrne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHWH: MEpHOJ,
4acToTa, aMIUINTyJa. MaTreMaTH4eCcKUil W TPYKUHHBIA MasTHUKHU. [IpeBpaiienue
SHEPTUU MpH Kos1eOaTeTbHOM IBHXKCHHH.

3aryxatouue koneOaHusi. BoiHykneHHbie koneOaHusi. Pesonanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJH. IIpojosibHBIE M monepeyHble BOIHBL. JuHa
BOJIHBI M CKOPOCTBb €€ pacnpoCTpaHeHHUs. MexaHW4YecKue BOJIHBI B TBEPAOM TeEIIE,
CEHCMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BblcoTa TOHa. OTpaxkenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. Habmonenue kosebaHui Tes Mo NEWCTBUEM CHIIBI TSHKECTH U CUJTbI YIPYTOCTH.

2. HaGmonenue kosie0aHui Ipy3a Ha HUTU U Ha TIPYKUHE.

3. HalGnroneHue BIHYKIECHHBIX KOJICOAHHM 1 pE30HAHCA.

4. PacnpocTpaHeHue MpoJ0IbHBIX U NONEPEYHBIX BOJIH (HA MOJIEIIN).



5. HaOmroaeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI PE30HAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue 4acTOTHI U TIEPUOIA KOJICOAHUI MaTEMAaTHIECKOTO MasTHUKA.

2. Omnpenenenre 4acTOTHI M IEPHOAA KOJICOAHUHN TIPYKUHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCUMOCTH TEepHOIa KOaeOaHWd TTOBEIICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH TEpUoAa KOJEOAHWM MPY>KUHHOTO MasTHUKAa OT
Macchl Ipys3a.

5. IIpoBepka HE3aBUCUMOCTH IMepUOJa KoJieOaHUM Ipy3a, MOABEUICHHOTO K HUTH,
OT Macchl rpysa.

6. OMNbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh IEpPUOJia KOJeOaHUl MNPy KUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. H3MepeHue ycKopeHus: CBOOOHOTO MaeHUS.

Pasznes 10. D1eKTpoMarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJIH. Illkanma 5JI€KTpOMarHUTHBIX BOJH. Fcnosib3oBaHHE
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas nmpupoaa ceera. CKOpocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yueHuwe CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIbIO MOOUJIBHOIO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBasg mogmenb cBera. Mcrounuku cgeta. [IpsiMosiMHENHOE pacmpocTpaHEeHUE
ceeta. 3atMenusi Connua u Jlynel. Otpaxenue cpera. [lmockoe 3epkano. 3akoH
OTPaKCHUS CBETA.

[Ipenomnenue cBeta. 3aKOH mpesioMJieHus cBeTa. [lojiHOe BHYTpeHHEE OTpakKeHUeE
cBera. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon nydeit B auH3e. OnTuyeckas cuctema Qoroamnmnapara, MUKPOCKOIA U
Teneckona. ['a3 kak ontuyeckas cucrema. biin3opykocTs U 1abHO30PKOCTb.

Pasznoxenue 6enoro cera B cnektp. OnbiTel HetoToHa. CliokeHHe CreKTpaIbHbIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.

1. IIpssMonumHelHOE pacIpOCTpaHEHUE CBETA.

2. OrpaxeHue cBera.

3. [Tlomydyenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

4. llpenomiieHue cBera.



5. OnTUYeCKHil CBETOBO/I.

6. XoJ Jaydeil B coOuparoIieit JuH3e.

7. XOJ JIy4yeH B pacCEUBAIOIIECH JIUH3E.

8. Ilomydenue nzo0OpaxkeHU ¢ MOMONIBIO JIUH3.

9. Ilpunuun peiictBus oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasza.

11. PaznoskeHue Oenoro cBeTa B CIEKTP.

12. Tlomydenue Gesoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBaHue 3aBUCUMMOCTH yTJia OTPaXXKEHUsI CBETOBOTO JIy4ya OT yrija MajeHus.

2. H3ydeHue xapakTepuCTUK U300paKeHUs IPeIMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yTJla NPEIOMIIEHHS CBETOBOrO Jiydya OT YyIja
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

4. TlomydyeHue n300pakeHU ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.

5. Omnpenenenne (OKYCHOTO PACCTOSIHUSI U ONTHYECKOW CHJIBI COOMpArOIIe
JIVH3BI.

6. OIBITHI MO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITBl O BOCHPUSATHUIO I[BETA MPEIMETOB MpU HX HAOIIOJCHUU Yepe3
LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Onwitel  Pesepdpopna u mmanerapHas wojenb atoma. Mogens aroma bopa.
HcnyckaHnue u norjioiieHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, OeTa- U ramma-uziaydenus. CTpoeHHe aTOMHOTO sijipa.
Hyknonnas wmopens aromHoro sapa. HM3oronsl. PagmoakTuBHBIE TpEBpAICHUA.
[Tepuon nostypacnaja aTOMHBIX SIAEP.

SAnepHble peakuu. 3aKOHbI COXPAaHEHHUsS 3apsJ0BOTO U MAaCCOBOIO YUCEN. JHEprus
CBSI3U aTOMHBIX sifiep. CBsI3b MacChl M SHEPruM. Peakiuu cuHTE3a W NEJICHUS SAep.
Uctounuku sneprun ConHua U 3BE3I.

Anepnas osHepreruka. JleWMCTBHS paguOAKTHBHBIX HW3JIYyYEHHM HAa JKUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHOexTpsl U3TyYCHUS U TTOTJIONIEHUS.

2.  CnekTpbl pa3IuYHBIX Fa30B.

3. CnekTtp Boaopoa.

4. HalGmonenue TpekoB B kamepe Bunbcona.

5. PaboTta cuéTumka HOHU3UPYIONINX U3ITYUCHUH.

6. Peructparus uzinydeHus NpUpOAHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaGmroneHue CIIoNHbIX U TUHEHYATHIX CIICKTPOB U3TYUCHUS.



2. HccnenoBaHue TPEKOB: U3MEPEHHE YHEPTUU YACTULBI IO TOPMO3HOMY IIYTH (1O
dboTorpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpHUTENBEHO--0000AIOIIMI MOAYJb MPEJHA3HAYEH [JIsl CUCTEMaTh3aluu |
00001IEeHHS TPEIMETHOTO COJIEPKAaHUS U OTBITa ACSITENbHOCTU, MPUOOPETEHHOTO MPH
U3y4YEHUU BCEro Kypca (U3MKM, a TakkKe i1 IMOArOTOBKM K OCHOBHOMY
rOCy/IJapCTBEHHOMY 3K3aMeHy M0 (u3uke ans oOydaroluxcs, BbIOpaBIIMX 3TOT
y4eOHBIN MpeIMeT.

IIpr u3ydeHMHM HNAHHOTO MOIYJS PEATM3YIOTCSd M CHUCTEMATHU3UPYIOTCS BHJIBI
JESTENIbHOCTH, Ha OCHOBE KOTOPBIX oOecneuMBaeTcs AOCTI)KEHHE MPEIMETHBIX U
METANpeAMETHBIX  IUIAHUPYEMBIX  PE3yJbTaTOB  OOyYEHHS, dopmupyercs
€CTECTBEHHOHAy4YHass TI'PaMOTHOCTb: OCBOCHME HAyYHBIX METOJOB HCCIIEIOBAHUS
ABJICHUM TPUPOJIbI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHATH (pU3nyeckue
SBJICHMSI, IPUMEHSIS TIOJTyYE€HHbBIE 3HAHMS, pEIIaTh 3a/1a4, B TOM YHCJI€ KAU€CTBEHHbIE
U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIINATBHO AESTEIBHOCTHBIN XapaKkTep JaHHOTO pa3jena peaiu3yercs 3a CYET
TOT'0, YTO OOYYaOIIMECS BBIMOJIHSIOT 3a/1aHUSI, B KOTOPBIX UM MPEIIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHMM pPacCro3HaBaThb U HAyYHO OOBACHATH (PU3NUYECKHE
SABJIEHUS B OKPYKAIOIIEN IPUPOJIE U ITIOBCETHEBHOM KU3HHU;

UCIIOJIb30BaTh HAyUHbIE€ METO/Ibl UCCIEAOBAHUS (PU3NUECKUX SIBJICHUN, B TOM YHCIE
JUISl IPOBEPKHU TMIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJOB;

OOBSACHATh Hay4yHble OCHOBbI HauOOJee BaXHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUW, HaNpUMep, MNPAKTUUYECKOTO HCIMOIb30BAHUS PAa3IUYHBIX HCTOYHHKOB
SHEPIHUM Ha OCHOBE 3aKOHA IMPEBPALIECHUS M COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA INPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yueHnne ¢pu3MKN HAa YpOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs HANpPaBICHO Ha
JOCTH)KEHHE JINYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX 00pa30BATEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydyeHus (U3MKUA Ha YPOBHE OCHOBHOTO 0O0ILEro 0Opa3oBaHUs y
oOyuaroierocsi OyayT cpOpMHUpPOBaHbI CIEAYIONIME JUYHOCTHBIE PE3YJIbTATHI B
4acTH:

e 1) MaTpHOTHYECKOr0 BOCIIUTAHUS:

e — TIIPOSIBICHME HHTEpEcCa K HUCTOPUH U COBPEMEHHOMY COCTOSHHUIO
pOCCUNCKOMN (hU3UYECKON HAYKH;

e — IIEHHOCTHOE OTHOILIEHHUE K TOCTHXKEHHUSIM POCCUHUCKUX YUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e — TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXIEHUU OOILECTBEHHO
3HaYUMBIX U ATHUYECKUX NpoOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTUXKEHUUN PUBHKY;

e — OCO3HaHHUE BAXHOCTH MOPAIBHO--3TUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIIUTAHUS:

e — BOCIPUATHE ICTETUUYECKUX KAaueCTB (PU3NUECKON HAYKH: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHMS:

e — OCO3HaHUE IEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMHM, BAXHEWUIIEH COCTABISAIOLICH
KYJbTYpBHI;

e — pa3BUTHE HAYYHOH JIFOOO3HATEIILHOCTH, HHTEPECA K MCCIEN0BATEIbCKOU
NesATEeIbHOCTH;

e 5) <¢opmupoBanus KyJbTYpbl 310POBbSI M  3MOLHOHAJIBLHOIO
0J1aronoJIy4us:

e — OCO3HAaHHME IIEHHOCTH 0e30macHoro oOpas3a XU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TNpaBWi 0O€30MacHOro TMOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX yCIIOBUSX;

e — copMupOBaHHOCTh HaBbIKa pedJIeKCUU, NMPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

e 6) TPYA0OBOr0 BOCIIMTAHUA:



e — AKTMBHOE Y4YacTH€ B PEIICHHM MPAKTHYECKUX 3aJad (B paMKaxX CEMbH,
oOpa30oBaTenbLHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMATbLHOM
HaIpaBJICHHOCTH, TPEOYIOIINUX B TOM YHUCyIe U (PU3NUECKUX 3HAHUM;

e — MHTEpPEC K MPAKTUIECKOMY M3yUEHUIO MPodeCcCrii, CBI3aHHBIX C (DU3UKOMH;

e 7)3KO0JIOTUYECKOI0 BOCIIUTAHMS:

e — OpUCHTAIMS Ha NIPUMCHEHHE (PU3MUECKUX 3HAHUU JUISA PEIICHHS 3a7ad B
0o0JIacTU OKpYKalollel cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OLICGHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

e — OCO3HaHME TJI00ATHHOTO XapaKTepa IKOJOTHUECKUX MPOOJIEM U MyTEeH UX
pelieHus;

e 8) aganTanyu K M3MEHSIIOIUMCS YCJIOBHSIM COUMAJIBLHONW M NPUPOIHOM
cpeabl:

e — TOTPeOHOCTh BO B3aMMOJICHCTBUM IIPH BBIMOJHEHHH HWCCICIOBAHUN W
MIPOCKTOB (PU3MUECKOIN HAIIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

e — TIOBHIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3 MPaKTUIECKYIO
NeSATEIbHOCTD;

e — mNOTpeOHOCTH B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHCIE
(bopMyIupOBaTh UIEH, MOHITHS, TUIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHUE Je(pUUUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

e — IUJIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHHHM HOBBIX (PU3UUECKUX
3HAHUI;

e — CTpEMJICHHE AaHAJU3UPOBAThb M BBIABIATH B3aUMOCBSI3U MPHUPOJIBI,

oO0IIeCTBa U PKOHOMHKH, B TOM YHCJIE C UCTIOIB30BAHUEM (PU3NUYECKUX 3HAHUI;,
e — OIICHKa CBOMX JICHCTBUM C YYETOM BIIMSIHUSI HA OKPYKAIOLIYIO CPEAY,
BO3MOKHBIX IJ1I00aJIbHBIX TIOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs: mporpaMmbl 1o (pu3uke Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aAelcTBUA:

e BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIE TMPHU3HAKH OOBEKTOB
(s1BNIEHUI );



e YCTaHaBIMBATh CYLIECTBEHHBIA NMPHU3HAK KIaCCHU(PHUKAIMU, OCHOBAHUS IS
000O0IIeHHS U CPaBHEHHS,;

e BBIABIATH 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B paccMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISBISATh NPUYUHHO--CIICJICTBEHHbIE CBSI3M MPU HM3YyYEHUU (HU3HUUECKUX
SBJICHMA M IIPOLIECCOB, JENaTh BBIBOJbI C HCIIOJIb30BAHUEM JENYKTUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHI, BBIIBAraTh THUIOTE3bl O  B3aHMMOCBSI3SX
(bU3MYEeCKUX BEJIUYUH;

e  CaMOCTOSITENIbHO BbIOMpATh Croco0 perieHus yueOHoi Gu3nueckoil 3anaun
(cpaBHEHHE HECKOJIbKMX BApUAaHTOB PEILICHHUS, BHIOOpP Haubojee MOIXOJSIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKue 1eiiCTBUS:

e  HCIIOJIB30BATh BOIPOCHI KAK UCCIIEA0BATEIILCKUN HHCTPYMEHT ITO3HAHNS;

e IPOBOJUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;

e OIEHMBAaTh HAa NPUMEHUMOCTh M  JOCTOBEPHOCTh  HH(OpMauio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e  CAMOCTOSITENHLHO (POPMYIMPOBaTH OOOOILIEHUS U BBIBOJBI 10 PE3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

e IPOTHO3UPOBATh  BO3MOXXHOE  JajbHEillee  pa3BUTHE  (PU3HUECKUX
IPOLIECCOB, a TAKXE BBLABUIATh MPEIAINOJIOKEHUS 00 WX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

e IPUMEHATH PA3IUYHBIE METOJbI, HHCTPYMEHTBHI M 3allpOChl IIPU NOUCKE U
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM MPEASIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

e AHANU3HUPOBATh, CUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIHIO
pa3IMyYHBIX BUAOB U (POPM MPEICTABICHMUS;

e CaMOCTOSTENIbHO  BBIOMpaTh ONTHUMaIbHYIO  (QOpMy  TIpenCTaBICHUS
uH(OpMAlMM U WUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

e B X0zIe OOCYXJeHHS ydyeOHOTO MaTepualia, Pe3yJIbTaTOB JaOOPaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKJTaeMOH TeMbl H
BBICKA3bIBaTh WJIEW, HAllCJICHHbIE Ha pEIIeHHe 3aJayd U MOAJEpKaHUe
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

e COMNOCTAaBIIATh CBOM CYXKJICHHSI C CYKICHHUSIMU IPYTUX YYaCTHUKOB JUANOra,
OOHapyXUBaTh Pa3IM4Me U CXOACTBO MO3UIIHIA;

e  BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



e MyOJUYHO TMPEACTaBIATh PE3YJIbTAThl BBIMOJIHEHHOTO (PU3MUYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

e TOHUMATh M HCIOJH30BATh MPEUMYIIECTBA KOMAHIHON M MHIUBUIYaIbHOU
paboThI IPU PELICHUN KOHKPETHON (PU3NYECKOM TPOOIIEMBIL;

e IPUHUMATh LEIU COBMECTHOM J1€ATEIBHOCTH, OPIraHU30BbIBATh JEHCTBUS 1O
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

e BBINOJIHATH CBOIO 4acTh pabOThl, AOCTUIas KaueCTBEHHOI'O pe3ysbTara Io
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUSA C JPYIMMH 4YJICHAMU
KOMaH/1bl;

e OLIGHUMBATh KAaueCTBO CBOETO BKJIaJa B OOUIMA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

e BBIABJIATH NIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOLUX IS
perieHus pU3NIECKUX 3HAHMI;

e OpUEHTHUPOBATHCA B  pPA3JIMYHBIX MOJAXOJAX MPUHATUS  pPELICHUN
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN rPpyIIon);

e CAMOCTOSITEJILHO COCTAaBIISITh AJTOPUTM pElIeHUs (U3MYECKON 3a1auul WM
IUIAaHa UCCIIEJOBaHUs C YYETOM HMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEICHUM;

e JIeJaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBaTh AJICKBATHYIO OLIEHKY CUTYyallMH U MpeJiararh IjaH €€ N3MEHEHNS,

e OOBACHATH MNPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs]))  PE3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCUTH KOPPEKTHUBBI B JESITEIBHOCTh (B TOM YHKCJIE B XOJ BBINOJHEHUS
(GU3MYECKOTO HCCIIEeIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYJHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa €U U YCIOBUSIM;

e CTaBUTbH CeOS HA MECTO JAPYroro 4YeJoBEKa B XO0JI€ CIOpa WM AUCKYCCUHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JAPYTOro;

e TPU3HABATH CBOE MPABO Ha OLIMOKY MpHU pelieHuu (PU3NUECKUX 3a]ad WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.

INPEAMETHBIE PE3YJIBTATBI
K xoniy obydenust B 7 Kjacce MmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:



e  HCIMOJB30BaTh MOHATUA: (UZUUECKUE U XUMUYECKHUE SBIICHUS, HAOIIOICHUE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKoe JABWKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKkTopusi, paBHOJACHCTBYIOIIas cuia, nedopmanus (ymnpyras, IiacTU4ecKkas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

e pasznuyarh siBieHUs (Oudy3us, TEMIOBOE IBUKEHHE YacTHUI] BELIECTBA,
PaBHOMEPHOE ABHKEHHUE, HEPABHOMEPHOE JIBH)KECHUE, UHEPIIUS, B3AUMOJCICTBUE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBHIO BpAILCHUS, Mepeaada
JABJIEHUsI TBEPABIMU TEJIAMH, KUIKOCTAMU W Ta3aMu, aTrMoc(epHoe [aBlieHUE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKON HSHEPruu) IO ONUCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
(duznyecKoe sBIICHUE;

e pacno3HaBaTh NPOSBICHUE  M3YyYEHHBIX  (U3MYECKUX  SIBJICHUM B
OKpYXaIOIllEM MHUpPE, B TOM 4YHCle (U3UUECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JNBW)KEHUS C PA3JIMYHBIMA CKOPOCTSIMH B )KMBOW M HEXKUBOM NPHUPOJE, NEUCTBHE
CWJIbl TPEHHUA B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JABJICHUS HA KMBOU
OpraHu3M, IJJaBaHUE pbIO, pblYard B TeJi€ 4YEJIOBEKa, MPU ITOM HEPEBOIUTH
IOPAKTHUECKYI0 3ajJadyy B y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOWCTBA
(npu3Haku) GU3NYECKUX SIBICHMII;

e ONKCHIBATH M3YYECHHBIE CBOMCTBA TeN M (PU3UUECKUE SABICHHS, HCHOJB3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CKOPOCTb, CPEIHSAsSI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Teja, CHJa
TpeHUsl, JaBieHHe (TBEPAOrO Tena, >KUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CHUIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uxX O0OO3HAUCHUS U EIUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

e XapaKTepu3oBaTh CBOICTBAa Te€l, (QU3NYECKHE SBJICHUS M TMPOLECCHI,
UCIIOJIb3Ys TIPaBWJIA CIIOKEHHSI CWJI (BIOJb OJIHOM TpsiMoii), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

e  OOBIACHATH (PU3UYECKUE SABIICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPHEHTHPOBAHHOIO XapakTepa: BBISBIATH
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrHYEeCKUX 1IaroB



C onopoi Ha 1—2 u3yueHHBIX CBOMCTBA (PU3UUECKUX SBJICHUH, GPU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e pelaTh pacyETHBIC 3a7a4d B 1—2 AEMCTBUS, UCIIONIB3Ysl 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/adyd
3aIliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYJIBI U
MPOBOANUTH PACUYEThl, HAXOJUTDH CIIPABOYHBIC JIaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETNIHHBI;

e pacno3HaBaThb MpOOJIEMBI, KOTOpPbIE MOYKHO PELIUTh MpPU MOMOUIU
(¢u3NYECKUX METOAOB, B OIMCAaHUU MCCIEIOBAHUS BBIJCIATH IPOBEPSIEMOE
IOPEINOoJIOKEHNE (TUNOTE3y), pa3iuyaTb W HMHTEPHPETUPOBATH IMOJYYEHHBIN
pe3ynbTaT, HAXOUTh OLUTUOKH B XOJI€ OTIbITA, JIEAaTh BHIBOJIBI 110 €T0 Pe3yIbTaTaM;

e TMPOBOJUTH OMBITHI MO HAOIOIEHUIO (PU3NUECKHUX SABICHUN WIH PU3NIECKUX
CBOMCTB Ten: (OpMynIHpOBaTh NPOBEpsiEMbIE MPEAINOJIOKEHUs, COOUpaTh
YCTaHOBKY W3 NPEIJIOKEHHOr0 OOOpy/lOBaHUs, 3alUChIBaTh XOJ| ONbITa U
bopMyIUpOBATH BBIBOBI,

e  BBIIOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAaCChI TeNa, 00bEMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aIlMChIBaTh OKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIFOTHOM MOTPEIIHOCTH
VU3MEpPECHUM;

e TMPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIUYUHBI OT
JIPYroi ¢ MCMOJIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JABWKYILErOCs Tejla OT BPEMEHU IBWKCHHUSA TEJA, CHJIBI TPEHUS CKOJIBXEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN TeJl M HE3aBUCUMOCTH CHJIbI TPEHUS
OT IUIOLIAJN CONPUKOCHOBEHMS TEJ, CWIbl YIPYIOCTH OT YIUIMHEHHUs INPYKUHBI,
BBITAJIKMBAIOIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YacTU Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJO, YCIOBUMN IUIaBaHUs T€J, YCIOBUI paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH  (DUM3MYECKMX BEJIMYMH B  BHJE
NPEMJIOKEHHBIX Tabmul, W TpadukoB, JenaTb BbIBOABI IO PE3yJibTaTaMm
UCCIICIOBAHNUS;

e TMPOBOJUTH KOCBEHHbIE HU3MEpPEHHUS (U3MUECKUX BEIUYHMH (IJIOTHOCTD
BEILIECTBA JKUJIKOCTHM M TBEPIAOTO TEJd, CHJIA TPEHHUSI CKOJBKEHHsS, HABJICHUE
BO3/1yXa, BBITAIKMBAIONIAs CHUJA, AEHCTBYIOIIas Ha IOrPYKEHHOE B KUIKOCTH
TENO, KOI(PPHUIMEHT TOJE3HOT0 JAEWCTBUA MPOCTHIX MEXAaHU3MOB), CIEAys
OpEJIOKEHHOW  MHCTPYKUMHU: TpPU  BBIMOJHEHUMH  HU3MEPEHHM  cobupaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY Y BBIYUCIIATH 3HAYEHUE UCKOMOW BEJIMYUHBI,



e coOMOaTh MpaBUiIa TEXHUKUA 0€30MacHOCTU mpu paboTe ¢ 1ab0opaToOpHBIM
000pyIOBaHUEM;

e YKa3blBaTh MPHUHLMIBI JEUCTBUS NPHUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, JAUHAMOMETp, COOOIIAIOIIMECS COCYyIbl, OapoMeTp, phlyar,
MOJIBM)KHBIA U HEMOJABYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTepu3OBaThb MPUHLHUIIBI  JEUCTBHS  M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWMCTB C OMOPOM HA UX ONUCAaHUA (B TOM YHCIIE: MOIIIMITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMED,
MOPITHEBOM HACOC, apeOMETp), HMCIOJIb3ys 3HAHHS O CBOMCTBax (PU3MYECKHUX
SBJICHUI U He0OXoAuMbIe (PU3NUYECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOAUTHh HHPOPMALIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

e OCYHIECTBJIATH OTOOp HCTOYHMKOB MHGpopmanuu B IHTepHere B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CPaBHEHUS Pa3IUYHBIX MCTOYHHUKOB BBIIEIATh MH(POPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

e HCIOJIb30BaTh IPHU BHITOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WnTepHer, BnaneTe NpuéMaMH KOHCHEKTUPOBAHMSI TEKCTa, MpPeoOpa3oBaHUsA
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpaTKUE NMHUCbMEHHbIE UM YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIuu (U3HUECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJMYHO JeNlaTh KpaTKhe COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WIH y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIB30BaTh HW3YUYCHHBIN IOHSITUHWHBINA
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAUEH;

e TpU BBHINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUN pacnpenesnsiTh
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1adyaMU, CIEAUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIBI, BBICTPAMBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTHIBAsI MHEHUE OKPYKArOLIUX.

K koHiy oOydyeHust B 8 kij1acce mpeiIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e HCIOJIB30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACHIIICHHbII M HEHACHIIICHHbI Map, BIAXHOCTh BO3/yXa,
TEeMIlepaTypa, BHYTPEHHSISI DSHEprusi, TEIUIOBOM JBUTaTellb, 3JIEMEHTapHbIN



ANEKTPUUYECKUIN 3apsij, AJIEKTPUUYECKOE TI0Jie, MPOBOJHUKUA U JUBJIEKTPUKH,
MMOCTOSIHHBIN 3JEKTPUYECKUN TOK, MATHUTHOE TOJIE;

e Dpa3naMyYaTh SBJICHUS (TEIUIOBOE pACIIMPEHUE M CKAaTHe, TeIJlonepenaya,
TEIUIOBOE PpPAaBHOBECHE, CMAyMBAHUE, KaNWULSIPHbIE SBIICHHS, WCIIAPEHHUE,
KOHJIEHCAIMsl, IUIaBJIGHWE, KpUCTauM3alus  (OTBEpACBaHUE),  KHUIICHUE,
Terionepeaaya (TemIoNpOBOAHOCTb, KOHBEKIUS, U3JIyUEHHE), FIEKTPU3ALIUS Tell,
B3aMMOJICUCTBHE 3apAJIOB, JEUCTBHS AIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOT'O IOJISI HA MMPOBOAHUK C TOKOM,
AJIIEKTPOMArHUTHAsT MHAYKIMS) IO OINMCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacmo3HaBaTh TMPOSBICHUE  W3YYEHHBIX  (U3MUECKHX  SIBJICHUH B
OKpYXaloleM MHpe, B TOM 4Yucie (QU3NYECKHe SBICHHUS B TPHUPOIE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHBIE SIBIICHHUS B MPUPOJE, KPUCTAIIbI B
npupone, wuznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opusbl,
o0Opa3oBaHUE€ POCHI, TyMaHa, UHEs, CHETa, DJIEKTPUUECKHUE SIBJIEHUS B aTMocpdepe,
AIIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE TOJIe 3eMJIU, Apei( IMOIIOCOB,
pOJIb MAarHUTHOTO TOJIA JJIsl KM3HM Ha 3emiie, TOJISIPHOE CHUSHUE, MPU 3TOM
NEPEeBOIUTh MPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJEIATh CYIIECTBEHHbIE
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

e OIKMCHIBATh M3YYCHHBIC CBOMCTBA Tel W (PU3MUECKHE SIBJICHUS, UCIOJB3YS
dbuznyeckre BEIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEIUIOThI, YyJAENbHAs TEIJIOEMKOCTh BEIIECTBA, YJIENbHAs TEIUIOTA IJIaBIICHUS,
yaelbHas TeIJIoTa Mapoo0pa3oBaHUs, yJeidbHas TEIUIOTa CropaHusl TOILIUBA,
KO(O(PUIIMEHT TOJe3HOTO JEHUCTBHSI TEIJIOBOM MAIIWHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsii, CHUJla TOKa, DJJIEKTPUYECKOE
HaIpsHKeHUE, COMPOTUBIIEHUE MPOBOJHMKA, YAEIBHOE COMPOTHUBIICHUE BELIECTBA,
paboTa W MOIIHOCTH JJEKTPUYECKOTO TOKa), NPH OMUCAHUU MPABUIHHO
TpakTOBaTh (PU3UYECKUN CMBICT HCHOJIB3YEMbIX BEJIMYWH, OOO3HAYEHUS U
eAUHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBSI3BIBAIOIINE JIAHHYIO
(U3NYECKYI0 BEJIIMUUHY C APYTUMU BETUYUHAMH, CTPOUTHh T'paPUKH HU3YUYEHHBIX
3aBUCUMOCTEN (PM3UYECKUX BEJIMUUH;

e XapaKTepus3OBaTh CBOMCTBAa T, (PU3NYECKHUE SIBICHUS M TIPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO--KUHETHUYECKON TEOPUU CTPOECHUS
BEILIECTBA, MPUHIMI CYIEPIO3UIMK ToJied (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma JiJIs yyacTka 1enu, 3akoH Jlxoyna—JIenua, 3akoH
COXpaHEHUs] JHEPTUU, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3MUYECKHE TPOIECCH M CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE€ CHUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH



NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c omopoi Ha 1—2 H3y4EeHHBIX CBOMCTBA (DU3MUECKHUX SBICHUH, (U3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pelaTh pacyETHBIC 3a7a4u B 2—3 ACUCTBUS, UCIIONIB3YsI 3aKOHBI U (DOPMYIIBI,
CBS3BbIBAIONIME (PU3UYECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCIOBUA 3a/layu
3aMKMCBIBATh KPATKOE YCJIOBHUE, BBIABISATH HEAOCTATOK JAHHBIX ISl pPELICHUS
3aJa4uM, BHIOMpATh 3aKOHBI U (opmynbl, HeoOXoAWMBbIE i €€ pelieHus,
MPOBOJUTH PACU€Thl U CPABHUBATH MOJYUYEHHOE 3HAYCHUE (PU3NYECKON BEIMUYUHbI
C U3BECTHBIMHU JJaHHBIMH;

e pacmo3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh TpPH [MOMOIIU
¢u3NYecKuX  METOAOB, HCIOJb3YysS ONHCAHWE HCCICNOBAaHUS,  BBIICTATH
IIPOBEPSAEMOE NPEAINOIOKEHNE, OLICHUBATh MPABHIIBHOCTh MOPSAIKA MPOBEACHUS
VICCJIEIOBAHMSL, I€TIATh BBIBOJIBI;

e TMPOBOJUTH OMNBITHI 10 HAOIIOIECHUIO PU3NUECKUX SBJICHUN WU (PU3HUUECKUX
CBOMCTB Te€N (KanWJUISIPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, TemImeparypbl, CKOPOCTH IIpollecca OCTBHIBAHMS W HAarpeBaHus NpH
U3Iy4eHUH OT LBETa H3JIydarouledl (MOrJIOMAaronleil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUSI BOJBI OT TEMIIEPATypbl JKUIKOCTH M IUIOMIAAW €€ IIOBEPXHOCTH,
NIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJM3alllsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA AJIEKTPOJABUraTENsl MOCTOSSHHOTO TOKA): (pOpMYIHpPOBaTh MPOBEPSEMBIE
IPEINOoJIOKEHUsI, CcoOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOr0 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

e  BBINOJIHATH NPSIMbIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEIBHON BIAXKHOCTU
BO3/lyXa, CUJIbI TOKA, HAIPSIKEHUS C KCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYNKOB (PU3UYECKUX BEJIUYMH, CPaBHUBATh PE3YJIbTaTbl U3MEPEHUH C Yy4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

e TMPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIUYUHBI OT
JIPYrol C HMCHOJB30BAHMEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTH CONPOTUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYECHHS] M YIEIbHOTO
CONPOTHUBJIEHUS BEIIECTBA MMPOBOJHMKA, CUJIBI TOKA, MIAYIIErO 4Yepe3 MPOBOJHUK,
OT HaNpsDKEHWS] Ha MPOBOAHUKE, HCCIECJOBAHUE IIOCIENOBATEIBHOIO H
napajyieIbHOTO  COEIMHEHUM MPOBOJHUKOB): IUJIAHUPOBATh  HMCCIEIOBAHUE,
coOMpaTh YCTaHOBKY U BBIMOJIHATH U3MEPEHUS, ClIeysl MPEJI0)KEHHOMY IUIaHy,
(bUKCUpPOBATH PE3yNIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUE TAOIUI] U TPa(HKOB,
JieaTh BBIBOJIBI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

e TMPOBOJUTH KOCBEHHbIE HW3MEpEHUs (PU3MUECKUX BeIMYMH (yHeJabHas
TEMJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE MPOBOJHMKA, paboTa U MOIIHOCTH



AJIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl TMpeAoKeHHON WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

e coONIONIaTh MpaBUJia TEXHUKU O€30MaCHOCTH MpHU padboTre ¢ 1abopaTopHbIM
000py0BaHUEM;

e XapakTepuU30BaTh MPUHIUIBI JCUCTBUA HM3YyUYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX ONUCaHud (B TOM 4YHCIE: CHUCTEMA
OTOIUICHUSI JIOMOB, THUIPOMETp, IMapoBasi TypOHWHA, amIepMeTp, BOJBTMETD,
CUETUMK  JJIEKTPUYECKOM  DHEpPruM,  DIEKTPOOCBETUTENbHBIE  IPHUOOPHI,
HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI), IEKTPUUECKUE MPEIOXPAHUTENH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENh MOCTOSHHOTO TOKAa), HCHOJb3ys 3HAHUSA O
CBOMCTBAaX (PU3NYECKUX SABJICHUN U HEOOXOIMMBbIE (PU3NUECKHIE 3aKOHOMEPHOCTH;

e pacmo3HaBaThb IMPOCThIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIIbHBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TICHXPOMETp, THUTPOMETp, JBUTATelb  BHYTPEHHErO  CTOpaHuf,
DIIEKTPOCKOI,  PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKHX Lemed ¢
MOCTICZIOBATEIbHBIM M TApaUICTbHBIM COCJUHEHHEM JJIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYEHHUSI 2JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

e TMPUBOAUTH NPUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEPAX) MPAKTUUECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUI OOeCTeueHUs
0€30MacHOCTH TMpHU OOpAIllEHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

e OCYHIECTBJIATH TOUCK HH(pOpManuu  (HUINYECKOTO  COJACpKAHUS B
WuTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUHN U MTYTEM CpPaBHEHUS JTOTOTHUTEIIBHBIX
UCTOYHUKOB BBIJICISATh MH(OPMAINIO, KOTOpasi SBISETCS MPOTUBOPEUMBON HITH
MOKET OBITh HEJIOCTOBEPHOM;

e HCNOJb30BaTh NPU BBIIOJHEHUU YUEOHBIX 3aJaHUM HAyYHO--TIOMYJIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpPaBOYHBIE MaTepUaibl, PeCypChl CeTH
WuTepHer, BnameTe mnpuéMaMH KOHCIEKTHPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

e coO3/1aBaTh COOCTBEHHBIE IHCHbMEHHBIE W KpaTKHWE YCTHbIE COOOIICHMUS,
00001mast nHOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COICpKAHUS, B
TOM  4YHuclie MyOMMYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOW WU
UCCIIEIOBATENLCKOM IeATEeILHOCTH, IPU 3TOM TPAMOTHO HMCIIOJIb30BAaTh N3YYCHHBIN
NOHATUMHBIN  ammapar  Kypca  (U3MKH,  CONPOBOXKIATh  BBICTYIICHUE
MIPE3EHTALUEN;

e TIpU BHINIOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEAOBAHUNA (PUINUECKUX
NPOIECCOB  pacHpeneNsaTh OO0s3aHHOCTM B TpPyNIe B COOTBETCTBHH C



NOCTABJICHHBIMHA 337a4aMH, CIEIUTh 3a BBIIIOJHEHHEM IUIAHA JEUCTBUI U
KOPpPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTH
IPYIIIbI, BEICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, MPOSIBISASA TOTOBHOCTD
paspemarb KOHQIUKTHI.

K xoHuy o0ydenust B 9 kJjacce NpeaMeTHbIE pe3yiIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e WCIOJIb30BaTh IOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS, Nepopmanus (ynpyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
NEPErpy3KH, UEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TSKECTU TBEPIOTO
TeNa, pPaBHOBECHE, MEXAHMYECKHWE KOJeOaHWS M BOJHBI, 3BYK, HHPPA3BYK HU
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JE€KTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBl MCITyCKaHUS U TOIJIOIICHHUS, albda-,
OeTa- ¥ raMMa-U3JIy4eHUsI, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

e pa3nMyaTh SBIEHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE NBH)KEHHE, CBOOOJHOE IaJICHUE
T€JI, PABHOMEPHOE JIBM)KEHHE MO OKPYKHOCTH, B3aUMOJIEUCTBHE TEJl, PEAKTUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBH)KEHUE (3aTyXarolIe U BEIHYXICHHbIE KOJIeOaHMs),
pPE30HaHC, BOJIHOBOE  JBHWJKEHHE, OTpPaXCHHE  3ByKa, MPSAMOJMHENHOE
pacnpocTpaHEHHE, OTPAKEHUE U IIPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIIEKTP U CIOKEHUE CHEKTPAIbHBIX
LBETOB, JUCIEPCHUS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYATOro CHEKTpa M3JIy4EeHHMs) IO ONHMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOe SBJICHHE;

e pacrmo3HaBaTh TMPOSBJICHUE  H3YYEHHBIX  (PU3MYECKHX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (U3NYECKUE SBJICHHUS B MPUPOJE: NPWIUBBI U
OTJIUBBI, ABWKeHUE IIaHeT COIHEYHON CHCTEMBI, PEAaKTUBHOE BHKEHHUE JKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
NENUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO U3IyYEHHUH,
€CTECTBEHHbII PAaJMOAKTUBHBIA (OH, KOCMUYECKHE JIy4H, pPaTuOaAKTUBHOE
U3JIy4€HHE MPUPOJHBIX MHUHEPAIOB, ACHCTBUE pPAJAMOAKTHBHBIX HM3JIyYEHUH Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONUCHIBATh M3YYECHHBIE CBOWMCTBA TeN M (HU3UUECKUE SBJICHMS, MCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHAsT W  MTHOBEHHass CKOPOCTh Teja IpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTH,
CHJIa TPEHUs, CUja YNPYrocTH, CUJIAa TSKECTH, YCKOPEHHE CBOOOJHOTO IMaJeHus,
BEC Tejla, UMITYJIbC TeJla, UMIYJbC CHJIbl, MEXaHMYECKas padoTa W MOIIHOCTD,



NOTEHIMANbHAST JHEPrus Tejla, MOMHATOTO HAJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHUUATIbHASI SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKas SHEPrus, MOJHas
MEXaHUYEeCKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTedb IMPEJIOMIICHUSI CPEIbl), MPHU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
00O3HAUYEHHUS W €OUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUTb (HOPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO0 BEIMUHUHY C APYTUMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

e XapaKTepus3oBaTh CBOMCTBAa Tel, (QU3NYECKHUE SBJICHUS U TPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUsl HEPIUH, 3aKOH BCEMUPHOTO TATOTECHMSI, TPUHIIUI
CYNEPHO3UIIMA CHJI, TPUHLUI OTHOCUTENbHOCTH ['ammnes, 3axoHsl HproToHa,
3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJIEPHBIX PEAKIUAX, MPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUChIBaThb €r0 MAaTEMaTUYECKOE
BBIPKEHHUE;

e OOBICHATH (PU3UYECKHE TMPOILECCHl M CBOMCTBA TEl, B TOM YHCIE H B
KOHTEKCTE CHUTyalldii TMPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa: BBISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I11aroB
C omopoil Ha 2-3 H3yYEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUHN, (PUINUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelaTh pacyETHBIE 3a/1ay (OMMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUHN),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYMHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLINE
WM U30BITOYHBIC JAHHBIC, BHIOWpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH pPACU€Thl M OICHWBATH PEATUCTHYHOCTH TOIYyYEHHOTO
3Ha4YeHUs PU3NIECKON BEITHMUNHBI,

e pacno3HaBaTh MpOOJIEMBbI, KOTOpPbIE MOXKHO PELIUTh MpU MOMOUIH
¢u3nyecKux  METOAOB, HCIIOJIb3YsS ONUCAaHUE MCCIEAOBAHMS,  BBIICIATH
IPOBEPSIEMOE TPEAONOKEHNE, OICHUBATh MPAaBWJIBHOCTH TMOPSIKA MPOBEICHUS
WCCIICIOBAHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yNbTaThl HAONIOACHUN U
OTIBITOB;

e TIPOBOJUTH OMBITHI 110 HAOIIOACHUIO (PUBNYECKUX SABJICHUM WIIH (PU3HMUECKHUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs DHEPTHUH,
3aBHCHMOCTh TIepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
IpsIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3yioKeHHe OeJoro cBeTa B CIIEKTP,
U3y4eHHE CBOMCTB M300pa)k€HHsI B IUIOCKOM 3€pKajle M CBOMCTB HM300pa>KeHUS
npeaMera B coOuparomield JuH3e, HaOMI0JACHHE CIUIOUIHBIX M JIMHEHYaThIX
CTHIEKTPOB H3IIyYEHHs): CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOUYHOTO



Habopa 000pyI0BaHMsI, OMUCHIBATH X0/l OMbBITA M €T0 PE3yNbTaThl, POPMYIUPOBATH
BEIBOJIBL;

e TMPOBOJUTH NPU HEOOXOJUMOCTU CEPUIO TPSMBIX U3MEPEHHM, OMpEeIesss
CpellHee 3HaueHue H3MepsieMOl BeJMUYMHBI ((DOKYCHOE PacCTOSTHUE COOMpArONIei
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a nu3mMepeHus (M3MEepUTEILHOTO Mpruoopa);

e TMPOBOJUTH UCCIEJOBAHME 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
WCITOJIb30BAaHUEM TIPSAMBIX H3MEPEHHH (3aBUCHUMOCTh IYTH OT BPEMEHHU TMPHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadallbHOM CKOPOCTH, Iepuojaa KosieOaHun
MaTEMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHs CBETa
OT yrja MaJeHHs M yria NpeJIoOMJICHUs OT Yyria MNajJeHHs): IUIAHUPOBAaTh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

e TPOBOJUTH KOCBEHHbIE W3MEpEHUs (UBUYECKUX BEIMYUH (CPEIHss
CKOpPOCTh M YCKOpEHHE Tella TMPU PaBHOYCKOPEHHOM JBMKCHHH, YCKOpPEHHE
CBOOOHOTO MaJeHUs, KECTKOCTh MPYXUHBI, KOA(D(DUIIMEHT TPEHHs CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W MEepuoj  KoJeOaHUi
MaTEMaTUYECKOr0 M MPYKMHHOTO MAasTHUKOB, ONTHYECKas Cuia coOuparoiien
JUH3bI,  PAJAMOAKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJTHATH U3MEPEHHUSI, CIACIYS MPEI0KCHHON
WHCTPYKIIUHM, BBIUMCIATH 3HAYCHHE BEIWYMHBI M aHAIM3UPOBATH TOJyYCHHBIE
pe3ynbTaThl ¢ yUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

e CcoONIONATh MpaBHJia TEXHUKH O€30MaCHOCTH TPH paboTe ¢ J1abopaToOpHBIM
o00opy10BaHUEM;

e pa3nMYaTh OCHOBHBIC TPU3HAKH W3YYCHHBIX (PU3NYECKUX MOJICICH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, Jyd,
TOHKas JIMH34, IJIaHETapHAasi MOJIEIb aTOMa, HyKJIOHHAsI MOJIeTThb aTOMHOTO SJIpa;

e XapaKTepu3OBaTh TMPUHIMUIBI  JIEUCTBUS  U3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOHCTB C OMOpPOIl HA UX OMUCAHUS (B TOM HYHCIE: CIHIOMETP,
JATYNKH TIOJIOKEHUS, PACCTOSTHUS U YCKOPEHHS, paKeTa, 9X0JI0T, OUYKH, IEPHUCKOII,
doToanmapar, ONTUYECKHWE CBETOBOJIBI, CIEKTPOCKOIN, TO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DUMYECKUX SBJICHUA U
HEe00XoauMbIe (HPU3NIECKHE 3aKOHOMEPHOCTH;

e WCIIOJIB30BaTh CXEMbl M CXEMATHUYHBIC PUCYHKH HM3yYCHHBIX TECXHHYCCKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTMYECKUX TPOIECCOB TpHU
pelieHnr Y4eOHO--TIPAKTUYECKUX 3a]1ad, ONTHYECKUE CXEMBI JIJIsi TOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIUH3E;

e TPHUBOAUTH MPUMEPHI (HAXOAUTHh MHPOPMAIIUIO O PUMEPaX ) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW JKMU3HM IJIsl 0OECTICYEeHUs



0e30macHOCTH TpU OOpalleHuu ¢ TpubopaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHHUS B
OKPYKaIoIIEH CpeJIe;

e OCYWIECTBIATh MOUCK HHGpOpMauuu (U3HYECKOTO  COACpKaHUS B
HHTepHeTe, caMOCTOATENBHO (OPMYIUPYsl MOUCKOBBIM 3ampoc, HaXOAWUTh IYTH
OTIpe/IeNICHUs] JOCTOBEPHOCTH MOMYyYEeHHOW MHQOpMAIMK HAa OCHOBE MMEIOIIUXCS
3HAHWI U JOTIOJHUTEIBHBIX UCTOUYHUKOB;

e HCIOJb30BaTh IPU BBIIOJHEHUU YUYEOHBIX 3aJaHUM HAYYHO--TIOMYJIIPHYIO
aUTepaTypy (pU3MUECKOro COAEp KaHUs, CIPAaBOYHBIE MaTEpHajbl, PECYPChl CETH
WnTepHer, BnageTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3JaBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
MH(GOpPMaIlMU U3 HECKOJIBKUX MCTOYHUKOB (PU3NUYECKOTO COJEP)KAHUS, MYOIUYHO
IIPEACTABIATh PE3YJbTATHl MPOEKTHOM WM HUCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh U3YYEHHBIA NOHATUHWHBIN anmapaTr u3y4acMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUICHUE TMPE3CHTAME C y4ETOM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 o - 2 0
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAy4HBIH METO MO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
21 CTpockue BetecTsa 1 0 https://m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 1
TPETATHEIE COCTOARMA BEIECTRA https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M 0
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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