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HOACHUTEJIBHAA 3AIIMCKA

[Mporpamma mo ¢usnke HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMsI COCTABJICHA HA OCHOBE MOOKEHHH U
TpeOOBaHMI K pe3yJbTaTaM OCBOSHHSI Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBarenbHOW —IPOrpaMMBblL,
npencraeieHHbx B ®TOC 000, a Taoke ¢ yuéroM denepanbHoii padboueii mporpamMMbl Bocmutanust v KoHmenyn
npenoaaBanust yueOHOro mpeamera « Gusnkay.
Conep:kanue mporpaMMbl 1Mo (pU3MKe HAIpaBIeHO HA (HOPMHUPOBAHME €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
O0y4JaloIUXCs W OPraHu3alMI0 HW3y4YeHHuss (H3UKA Ha JeSTeIbHOCTHOW ocHOBe. B mporpamme mo ¢usmke
VUUTBIBAKOTCA BO3MOKHOCTH Y4yeOHOro mpeaMera B peamusaimu TpeboBanuii ®GI'OC OO0 k miaHHpyeMbIM
JUYHOCTHBEIM M METaITpeIMETHLIM pPe3ysibTaraM OOyUEeHHs, a TAKXKe MEXITPeIMETHbIE CBS3H €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHus..
IMporpamma o (¢u3MKe yCTaHABIMBAeT paclpeleNneHure y4eOHOro maTepuaia Mo roaam oOyueHus (mo
KjaccaMm), TpeaIaraeT HPUMEPHYI0 TOCIeIOBATEeIBHOCTh H3YUESHHS] TeM, OCHOBAHHYIO HA JIOTUKE Pa3BHTHS
MPEIMETHOTO COIEP KaHMSI M YIETE BO3PACTHBIX OCOOEHHOCTEH O0YUAIOIIIXCSL.
[Mporpamma no ¢usmke paspadoraHa C LETBIO OKA3aHWUS METOJMYECKOW MOMOIIM VUMTETII0 B CO3NAHHH
paboueit mporpamMMbl IO Y4eOHOMY TIPEIMETY.
dusnka SBISIETCST CHCTeMOOOPA3YIOMUM ISl €CTeCTBEHHO-HAYUHBIX YUYeOHBIX MPEAMETOB, IMOCKOIBKY
(usMYecKkre 3aKOHBI JISKAT B OCHOBE MPOIECCOB U SIBJIEHUH, M3ydaeMbIX XHUMHUeH, Ouoorvel, acTpoHOMHUEH U
¢uznueckoii reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHO-HAY YHYIO KAPTHHY MHUPA, IPEIOCTaBIsIeT HanboJee SICHbIE
00pasIbl MPUMEHEHHUS HAy YHOI'0 METOAa MO3HAHMSL, TO €CTh CI0C00a IOy YeHHS JOCTOBEPHBIX 3HAHUH O MHpE.
OnHa W3 THaBHBIX 3a7a4d (PU3MUeckoro oOpa3oBaHUS B CTPYKType oOIero oOpa3oBaHHSI COCTOUT B
(bopMUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH M HHTEpeca K HayKe y 00y UaroIuxcsl.
Hzyuyenne ¢usukm Ha 6a30BOM YpOBHE MpPEAIOaraeT OBJAJSHHE CIISAYIONIMMH KOMIIETEHTHOCTSIMHU,
XapaKTEePU3YIOUMMH €CTECTBEHHO-HAYYHY O TPAMOTHOCT:
®  Hay4HO OOBSICHATH SABJICHUS,
®  OLEHWBATH U MOHUMAaTh OCOOSHHOCTH HAYYHOTO HCCIISIOBAHMS,
® WHTEPNPETUPOBATh JaHHBIE W WCIONb30BATh HAy4yHBIE J0KA3aTelbCTBA JUIA TOJYUYEHHS
BBIBOJIOB.
Llemn wsyuenus (U3UKA HAa YPOBHE OCHOBHOrO oO0Imero obpaszoBaHusi ompeaeieHsl B KoHnenmuu
mpenojaBaHus y4eOHOro mpeavera «®usmka» B 00pa3oBaTENbHBIX OpraHuzanusx Poccuiickoii deneparmmy,
peaTM3yIOUMX OCHOBHBIE — 00IIeo0pa3oBaTelbHBIE TMPOrpaMMBI, VTBEpPXKIEHHOH  pemenneM Kommernn
MunucrepcerBa mpocserienus Poccuiickoit ®eneparuiu (mpotokon ot 3 aexadpsa 2019 r. Ne TTK-4sh).
enn u3yyenns PpH3HKHA:
e mpuoOpereHne HHTepeca U CTPEeMIIeHUST OOYJAIOIMXCSl K HAyYHOMY M3YUYESHHIO MPHPOJBI, Pa3BUTHE UX
MHTEJUICKTY ATbHBIX X TBOPUYECKUX CIOCOOHOCTEH;

® pa3BHTHE TMpPEICTABICHWA O HAYYHOM MeTOone MO3HaHWS H (OPMHUPOBAHHE HCCIEA0OBATEIBCKOrO
OTHOINEHUS K OKPYKAIONIAM SIBISHHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KAaK PE3yJbTara M3Y4YeHHs] OCHOB CTPOSHHSI MAarepuul H
(yHIaMEHTATBHBIX 3aKOHOB (PH3HKH,

s (opMUpOBaHWE MPEACTABIESHUN O POH (PUBHKHU JUTSl Pa3BUTHS TPYTUX ECTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHUIA;

® Dpa3BHUTHE TMPEACTAaBJSHUM O BO3MOXHBIX cdepax Oyaymed mpoeccHoHATEHOW JeITeTbHOCTH,
CBSI3aHHOH ¢ (PHU3MKOMN, MOArOTOBKA K JATBHEHIIEMY 00YUIEHHIO B 3TOM HAITPABJICHUH.

JocTiokeHne OSTHX Leledl mporpaMMbel 1o (H3WKe HAa YpOBHE OCHOBHOroO oomiero obpa3oBaHUs
obecnieunBaercs pereHneM ClaeayoMmuX 3a1a4.

e mpuoOpereHWe 3HAHWH O MJUCKPETHOM CTPOSHHMH BEIIECTBA, O MEXAHHMYECKHUX, TeIUIOBBIX,

JNEeKTPHUECKHUX, MATHUTHBLIX W KBAHTOBBIX SBJIEHUSIX;

s npuoOpeTeHHe YMEHHH OMKCHIBATE U OOBSICHSATEL (DU3HUECKUE SBIEHHUS C UCITOML30BAHUEM Oy YeHHBIX

3HAHWH;



® OCBOEHHE METOIOB PEIIECHHSI MPOCTEUIINX PACUETHBIX 3a1a4 C UCIIONB30BAHHEM (PH3MUECKUX MOJENEH,
TBOPUYECKHX U MTPAKTUKO-OPHEHTHPOBAHHBIX 3371a4;
® pa3BHUTHE YMEHHI HaOII0Aarb MPUPOIHBIE SIBIEHHSI W BBIONHSTH OIMBITHI, JaOOpaTOpHbIE PabOTHI U
SKCIEPUMEHTABHBIE HCCIIET0BAHMSI C UCITOIB30BAHUEM H3MEPUTENBHBIX TPUOOPOB;
e OCBOeHHe MPUéMOB padoThl ¢ wHpOpManed (PHU3NUECKOro COASpaHWS, BKIIOYAS WH(POPMALMIO O
COBPEMEHHBIX TOCTIKEHUSIX (DU3HKH, aHATU3 M KPUTHUIECKOE OIIEHMBaHKE MH(OpMAaInu;
®  3HAKOMCTBO CO chepaMu MPOPEeCCHOHATBHOMN IeSITENLHOCTH, CBSI3AHHBIMU C (PU3HUKOM, U COBPEMEHHBIMU
TEXHOJIOTHSIMA, OCHOBAHHBIMH Ha JOCTHIKEHUSIX (DM3MUIECKON HAYKH.
Ha usyuenue pusnku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIIEr0 00pa3oBaHus OTBOAUTCS 238
4yacoB: B 7 kiacce — 68 uacop (2 yaca B Heneqo), B 8 kiacce — 68 uacos (2 uaca B HeZiem0), B 9 kinacce — 102 gaca
(3 uaca B HENENMIO).

IMpennaraemeiii B TporpaMve mo (U3MKe TepeueHb NabopaTOpHBIX pPabOT H  OMBITOB  HOCHT
peKOMeHIaTeIbHbIA XapakTep, VUUTENb ASNacT BHIOOD MpPOBeNeHUs Ta0OpaTOPHBIX PabOT W OMBITOB C VUETOM
WHJWBU Y ANBHBIX 0COOEHHOCTE 00yUarOIUXCsl, CIHCKA SKCIIEPUMEHTANBLHBIX 3a1aHuM, MpeIaraeMbIX B PaMKax
OCHOBHOT'O TOCYAapPCTBEHHOr0 dK3aMeHa 1Mo (pr3nKe.

CBA3b C PABOYEMN ITPOTPAMM O BOCIIMTAHUSA IIKOJIbI

Peaymzanmst BOCITUTATEIBHOTO TMOTEHIMANA YPOKOB (H3UKK (YPOUHOW JESTeIbHOCTH, ayIUTOPHBIX
3aHATHI B paMKaX MAKCHMATBHO JOITy CTAMOH YIeOHOW Harpy3Ku) MPeay CMaTPUBACT:
- MAaKCUMAaJIBHOE HCIIOJB30BAHUE BOCIHATATEIBHBIX BO3MOKHOCTEH coaep:KaHWsl YPOKOB sl (POPMHUPOBAHHUS Y
O0yJaoImuXcss POCCUICKUX TPAIMIHMOHHBIX JYyXOBHO-HPABCTBEHHBIX W COLMOKYJIBTYPHBIX LIEHHOCTEH,
POCCHIICKOr0 MCTOPHYECKOTO CO3ZHAHHMSI HA OCHOBE MCTOPUYECKOrO MPOCBEINEHHUS, MOAOOP COOTBETCTBYIOIIErO
COJepsKaHus YPOKOB, 3a1aHNH, BCIIOMOTaTEIbHBIX MAaTEPHATIOB, IPOOIEMHBIX CHTYAUH 11t 0OCY K ISHUIA,
- BKJIIOUEHHE B COAEPKAHUE YPOKOB LIEIEBBIX OPHEHTHPOB PE3YJBTATOB BOCIUTAHHUSL, WX yUET B OIpEIe/ICHUN
BOCIHTATEIBHBIX 32124 YPOKOB, 3aHSITHH;
- BBIOOp METOAOB, METONHK, TEXHOIOrMH, OKA3bIBAIOIINX BOCIHUTATEIBHOE BO3ACHCTBHE HA JHYHOCTH B
COOTBETCTBUM C BOCIHTATEIBHBIM HAEAIOM, LEJbI0 M 3aJadaMd BOCHWTAHUs, LEIEBBIMH OPUEHTHPAMU
PEe3yJIbTaTOB BOCIIUTAHUSL, PEATH3ALHIIO TPHOPUTETA BOCITUTAHUS B YUeOHOH JesITeIbHOCTH,
- TIpUBJICUSHNE BHUMAHUS OOYUAIOMNXCS K IIEHHOCTHOMY aCHeKTy M3YYaeMbIX Ha VPOKaX MPEAMETOB, SIBJICHUH U
COOBITHI, WHHULIMApOBaHWE OOCYXKISHHUI, BBICKA3bIBAHUN CBOErO MHEHHS, BBIPAOOTKH CBOETO JHMIHOCTHOTO
OTHOIIICHHUS K M3y4aeMbIM COOBITHSIM, SIBICHUSIM, JIULIAM,
- IPUMEHEHHE WHTePAKTHBHEIX (hOpM YueOHOH paboThI — HHTEIUIEKTY ATbHBIX, CTUMYJIHPYIOIIIX MO3HABATEILHYO
MOTHBAIHIO, HTPOBBIX METOMK, JUCKYCCHH, TAIOIINX BO3ZMOKHOCTh IPHOOPECTH ONBIT BEJSHHSI KOHCTPYKTHBHOTO
JIUAIora;, TPYMImoBOH paboThL, KOTOpas YUMT CTPOMTH OTHOLISHHS W ASHCTBOBATH B KOMAHIE, CIIOCOOCTBYET
Pa3BUTHIO KPUTUUECKOT0 MBIILISHUSL,
- TmOOYKJIeHHe OOyJaronuxcd coOMoaaTh HOPMBI TMOBENEHHUS, TpaBuia OOIIEHWS CO CBEPCTHUKAMUA U
MeNarormyeckiMi  paOOTHHUKAMH, COOTBETCTBYIOIIME VKJIAAY IIKOJNBI, VCTAHOBJICHHE W MOAJICPIKKY
JIo0pokenaTeabHON arMochepsr;
- OpraHM3aIMI0 HACTABHMYECTBA MOTHBHPOBAHHBIX M JPYIHPOBAHHBIX OOYUAFOLIMXCS HAJ HEyCIEBaOIIIMH
OJHOKJIACCHUKAMH, B TOM YHCIE C OCOObIMH 00pa3oBaTelbHBIMA MOTPEOHOCTSIMH, AAFOIIETO OOYUArOIIMCS
COLIMATBHO 3HAYNMBIA OMBIT COTPYAHUYECTBA U B3aUMHON TTOMOILH;



COAEPXAHHUE OBYUYEHUA

Pazpen 1. ®Pu3uka 1 e€ poJib B NO3HAHHH OKPYRAIOIMIEr0 MHPA.

dusnka — Hayka o mpupoae. SAemenust mpupoabl @Dusnueckwe SBICHUS MEXAHHYECKHE, TEIUIOBBIE,
3JIEKTPUYECKU e, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckrie BeanuuHbL M3mepenwe ¢usudveckux BeamuuH. Ousmdyeckwe npuOOpel [lorpermmHoCTh
u3MepeHuil. MexayHapoaHast CHCTeMa € AUHMLI

Kak ¢usnka n apyrue ecrecTBeHHbIE HAyKd W3YYalOT MpHPoAy. EcTecTBeHHO-HAYUHBIA METOX MO3HAHUSL
HaOMOeHne, TMOCTaHOBKA HAYYHOr'O0 BOMPOCA, BBIIBIDKEHHE THIIOTE3, SKCIIEPUMEHT IO TMPOBEPKE THIIOTES,
oOBsicCHeHHe HAOMIO aeMoro aeieHus. Onucanve (PU3NUEeCKUX SBJIEHUH C ITOMOIIBIO MOJENEH.

Hemoncmpanuu.

1. MexaHn4ecKkue, TEIIOBBIS, HIEKTPHIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. O®wusnueckue npubOPBI U MPOLSAYpa MPSIMBIX U3MEPEHH aHAJIOTOBBIM U LI (PPOBBIM ITPHOOPOM.

Jlabopamopmsie padompl U OnbINbL
OnpeeneHue 1eHBI TENeHHS Kbl K3MEPUTETLHOTO TTPHO0pA.
Hsmepenne paccrosHuiA.
Hzmepenne oObéMa )KUAKOCTH U TBEPIOTO TeIa.
OmnpeneneHue pasMepoB MAJIBIX TEIL
H3zmepenune TeMmeparypsl Mpy MOMOLIH KUAKOCTHOrO TEPMOMETPA U JATUAKA TEMITEPary PhL.
[MpoBeneHne WCCASIOBAHWS IO MPOBEPKE THIIOTE3bl JATBHOCTh TMONETa INApHKA, MYIIEHHOro
TOPU30HTATIBHO, TeM OOJbINe, UeM OOJbINE BEICOTA MyCKAa.
Pasznen 2. IlepponauanbHble CBeACHHS 0 CTPOSHHH BeMECTBA.

ISR

CrpoeHre BelIecTBA, aTOMbl U MOJIEKYJBL, X pa3Mepbl. ONbITHI, JOKa3bIBAIOLIME IUCKPETHOE CTPOCHHE
BEILECTBA.

Jpwxenne dyactur] BemiecrBa. CBs3b CKOPOCTH JBHKEHHS YACTHI[ C TEMIEparypoil. bpoyHOBCkoe
nemkenue, muddysus. BzanmoaelicTBrue yacTHIl BEIIeCTBA: MPUTSLKEHIE U OTTATKUBAHHE.

Arperarable COCTOSIHHSI BEIIECTBA. CTPOSHHE Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTALUTMUECKUX) TeJL.
B3anmMocBs3p MeKIy CBOWCTBAMHU BEILECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX M HX aTOMHO-MOIEKYJISIPHBIM
crpoerreM. OCOOEHHOCTH arperarHbIX COCTOSIHUHA BOIBL.

Hemoncmpayuu.

1. Habmroxerne GpOyHOBCKOTO IBHKEHHSL.

2. Habmonenne mupdyszun.

3. Habmonenne sBieHnH, OOBSCHSIIOIMNXCSI TPATSLKEHAEM FUTH OTTATKUBAHMEM YaCTHII BEIECTRA.

JlabopamopHsie padompl u OnbINbL

1. OrneHka aAuamMeTpa aroMa METOZOM PSITOB (C UCTOMb30BaHUEM (oTorpaduii).

2. OnbITHI 10 HAOTIOASHAIO TEIUTOBOTO PACIIMPEHHS TA30B.

3. OmnbITbl 1O OOHAPYKEHHUIO ACHCTBUS CHIT MOJIEKYJISIPHOT'O TPUTSKSHUSL.

Pazpen 3. /IpuxkeHue U B3aHMOeHCTBHE TeJl.

Mexannueckoe nprxeHne. PaBHoMepHoe u HepaBHOMepHOe aprxeHre. Cxopoctb. CpeaHsist CKOPOCTh PH
HEpaBHOMEPHOM JBIKEHUHU. Pacuér myTu 1 BpeMeHH JBHKEHHUSL

SABnenune nnepuun. 3aKoH uHepUud. B3aumonelcTBue Tel Kak MPUIMHA WU3MEHEHHUsI CKOPOCTH ABUKEHHS
Tea. Macca kak Mepa mHepTHOCTU Tena. [lmorHocTh BemecrBa. CBsI3b IUIOTHOCTU € KOJIUYECTBOM MOJIGKYN B
eauHALEe 00bEMA BEILECTRA.

Cuna xak xapakTepucThuka p3ammMoneiicteusi Ten Cuiaa ynpyrocru M 3akoH ['yka. M3mepeHue cHIIbI C
MOMOILBI0 JTUHAMOMETpA. SIBiIeHHe TsroreHust U cuia TsokecTd. Cuia TsDKeCTH Ha Ipyrux IviaHerax. Bec Tena.
Hesecomocts. CrioxeHne cuil, HalpaBJIeHHBIX 10 OJHOM npsimoii. PaBHoxeticTByomast cuit Cuia Tpenust. TpeHue
CKOJIBKEHHSI U TPeHHe MOKOos. TpeHre B pUpoae U TEXHUKE.

Hemoncmpanuu.

1. HabnroxeHne MEXaHUIeCKOTO JBIKEHHS TeNa.

2. H3MepeHue CKOPOCTH OPSIMOIUHERHOTO ABUKEHUSL



VIS

Habmro neHue siBieHn st HHEPLWN.

HaGnroneHne n3MeHeHn s CKOPOCTH TIPH B3aHMOISH CTBHH T
CpaBHeHHE Macc IO B3aUMOEHCTBHUIO T

CrokeHre CHJI, HAPaBIEHHBIX 10 OTHOM MPSIMOIA.

JIa60pamopuble padompl u onvimoL

1.

het

OrmnpeneneHne CKOPOCTH PaBHOMEPHOTO IBUKeHHs (IIAPHKA B JKMIKOCTH, MOJETH JIEKTPUYECKOrO
aBTOMOOHJISL M TaK JaJIee).

Ornpenenenue cpeaHeil CKOPOCTH CKOMbKEHHSI OpyCKa HUITH MIAPUKA MO0 HAKITOHHOM TUTOCKOCTH.

Ormpe neieHre TIIOTHOCTH TBEPIOrO TeNa.

OTBITEL, TEMOHCTPHPYIOIIME 3aBUCUMOCTB pacTsokeHus (medopmarmn) mpy>KHHBI OT TPHIOKESHHOU
CHUTBL.

OMBITEL, JAEMOHCTPUPYIOIIHE 3aBUCHMOCTh CHJIBI TPEHHSI CKOJNBKEHHsS OT Beca Tela M Xapakrepa
COMPUKACAFOIIMXCS TOBEPXHOCTEM.

Paznen 4. laByienue TBEPAbIX TeJl, :KHAKOCTEl H ra3os.

Hasienne. CriocoObl YMEHBIIEHUS U YBEIMUSHHS faByieHus. [[aBieHne ra3a. 3aBUCHMOCTH JaBJICHHS Ta3a
or 00BéMa, Temmeparyphl [lepemava maBjieHUsS TBEPALIMHM TeTaMH, KHIKOCTSAMH W razamu. 3akoH [lackams.
IMHeBMaTHUYECKHe MAIMHBL 3aBHCUMOCTh JABJIEHHS SKUAKOCTH OT TyOMHEBL [ 'MApocTaTHUeCKuii mapamokc.
Coobmarommmecs: cocyapl. ['mapaBamyueckie MeXaHu3MBL.

Atmochepa 3emmn u atMochepHoe napneHue. [IpHUUHBI CYINECTBOBAHUS BO3AYIIHONH O0O0MTOUKH 3eMITu.
Onerir Toppuuennu. Uzmepenne armochepHoro AaBiaeHus. 3aBUCHMOCTb aTMOC(HEPHOrO AaBIEHUS OT BBICOTHI HAT
ypoBHeM Mopst. [Tpubopsl 17151 m3MepeHust arMoc(EPHOTO JaBJISHHUSL

JleficTBre KMAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX Telo. Brrramkuparomas (apxumenoBa) cuia. 3aKoH
Apxumena. [1naBanue tea. Bozayxomnnasanue.

Hemoncmpanuu.

P NN W=

3aBUCHUMOCTH JIaBJICHUS Ta3a OT TeMIIEPaTyPhL

Ilepenaya naBneHUS KU IKOCTHIO U TA30M.

Coobmaromuecs CoCy Ibl.

I'mapaBmmueckuii opecce.

IposiBnenue neiicTBUS aTMOCHEPHOTO TaBJISHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEN CUITBI OT 00BEMA MOrPYKEHHOW YACTH TENA U TIOTHOCTH KU IKOCTH.
PaBEHCTBO BBITAIKMBAKOIICH CHJIBI BECY BBHITECHEHHON *KUAKOCTH.

VcnoBue niaBaHus TEI. MIABAHUE WM MOTPY:KEHUE TET B 3aBUCUMOCTH OT COOTHOLIEHUS MJIOTHOCTEH
TENa U )KUJIKOCTH.

JlabopamopHsie padompl u OnbINbL

1.

2.
3.
4

5.

Hccnenosanne 3aBUCHMOCTH Beca T B BOJE OT 00BbEMA MOTPY:KEHHON B KUIKOCTh YaCTH TEJA.
OnpeeneHue BHITAIKUBAIOLIEH CHIIBL, ASHCTBYOLIEH Ha TEJI0, HOrPy>KEHHOE B XKUAKOCTb.

IpoBepka HE3aBMCUMOCTH BBITATKUBAIOLIEH CHIIBL, IS CTBYIOLIEH HA TENO B KUIKOCTH, OT MAaCCHI TeJa.
OnbITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITATKUBAIOLICH CHIIBL ASHCTBYIOIIEH Ha TEJIO B JKUAKOCTH,
oT 00BEMa MOTPYKEHHOH B JKUIKOCTB YaCTH TeJIa U OT IUIOTHOCTH JKUAKOCTH.

Koncrpyuposanue apeomerpa Wil KOHCTPYUPOBAHUE JIOAKU U ONpeaelieHHe €& IPy30I0 bEMHOCTH.

Pazgen 5. Padora m momnoCTh. JHEPrHsL.

Mexannueckas pabota. MOIHOCTS.

IMpocTeie MexaHW3MBI pbryar, OJOK, HAKIOHHAS IUIOCKOCTh. [IpaBmino paBHOBecHsl perdara. [Ipumenenne
MpaBUIa paBHOBeCHs perdara k Omoky. «3omoroe mpasmiaoy mexanukd. KITJ] mpocteix mexanusmoB. [Ipoctsie
MEXaHU3MBI B ObITY M TEXHUKE.

Mexanuueckas »Heprus. Kunernmueckas u mnoreHUManbHas 5»Heprus. [lIpeBpaiieHue OAHOrO BHUAA
MEXaHUUECKOH 3HEPIHU B APYTON. 3aKOH COXPAHEHHs SHEPIUH B MEXaHUKE.

Hemoncmpanuu.

1.

ITpuMepb! MPOCTBIX MEXAHU3MOB.

Jlabopamopmsie padompl u OnbInbL



1. Ompenenenne paboTBl CHIBI TPeHUS MpPH PABHOMEPHOM JBIDKEHHH Tela IO TOPH30HTATBLHOMN
MOBEPXHOCTH.

2. HccaeaoBanue yCloBuil paBHOBECHS pbIuara.

Hsmepenne KT HaknOHHON NIOCKOCTH.

4. Hsyuenue 3aKoHA COXpaHEHUs] MEXAHUYECKON SHEPIUU.

hed

Pa3znen 6. TensioBbie ABJICHHS.

OCHOBHBIE MOJIOKEHUS MOJEKYJSIPHO--KMHETHYECKOH TEOpHH CTPOSHHUsI BellecTBa. Macca M pa3Mepsl
aToOMOB M MOJIeKyJ1. OIBITHL MOATBEPKJAIOLINE OCHOBHBIE MTOJI0KEHHUST MOJIEKYJISIPHO-KUHETUIECKON TEOPHH.

Mogenu TBEPAOTO, JKHIKOTO W razo00pa3Horo CoCcToSHUMN BelecTBa. Kpuctammueckie U amopdHbie Tea.
OObsicHEeHHe CBOWCTB Ta30B, KHIKOCTEH W TBEPIBIX TET HA OCHOBE IOIOKEHHUH MOJEKYJISPHO--KHHETHISCKOU
Teopun. CMaunBaHUE ¥ KaMJUISIPHBIE sSIBJISHUS. TerIoBOe paclIupeHHe U CKaTue.

Temmeparypa. CBsi3b TeMIeparypbl CO CKOPOCTBIO TEIUIOBOI'O ABUKEHHMSI HacTUL. BHYTpeHHssI 3Heprus.
CriocoObl M3MEHEeHUs] BHYTPEHHEH JHEpruu. Tervionepenada M copepimeHne paborel. Buael Temonepenaun:
TEIUIONPOBOAHOCTh, KOHBEKLIMSL, U3JTy YSHUE.

KomuectBo TemnoThl. YaenpHas TEIUIOEMKOCTh BEIIECTBA. TemIo00OMEH M TEeIIOBOE pPaBHOBECHE.
VYpaBHeHue TemIoBoro OajaHca. [lnapneHue W OTBEpAEBAaHWE KPUCTAUTUUECKUX BEIIECTB. YENbHAS TEmIoTa
miaaBnenus. [lapooOpazopanve w koHaeHcanms. Mcnapenwe. Kumenuwe. VYaenpHas Tenyiora mapooOpa3oBaHUsL.
3aBUCHMOCTH TeMIIEpPaTyPbl KAIIEHHS OT aTMOC(EPHOrO JABJICHUS.

BraxnocTe BO3ayXa.

DHeprusi TOIMBA. Y JeIbHAs! TEIUI0Ta CrOPaHHUSL

[Mpuammner pabots! TemnoBeix apurareneit KI1J Temnosoro apurarens.. TeruoBele ABWrareiy W 3aIluTa
OKPYKAOLIEH CpeabL

3aKOH COXpaHEHMs! U MPEB PAILeHNs] SHEPTHH B TEIJIOBBIX MTPOLIECCaX.

Hemoncmpayuu.

HabmoaeHue OpoyHOBCKOTO JBYKEHUS.

Habmonenue maddyzum.

Habmroienue siBieHni CMauMBaHUS M KAMJUIIPHBIX SIBJICHUH.

Habmro ieHue TerioBoro pacipeHust TeL.

H3menenne naBneHus ra3a mpu H3MEHEHNH 00bEMA i HArPEBAHUH WITH OXJIAKICHHUH.

IpaBuna u3zMepeHus TemIeparyphbl.

Buapl Tenonepeaayun.

OxnakaeHne nIpu COBEPIISHUH PabOTHI.

9. Harpesanue npu coBepiieHHH PabOThI BHEITHUMHA CHIIAMH.

10. CpaBHeHme TEMIOEMKOCTEH PA3ITIHBIX BEIIESCTB.

11. HabmroneHue KUMeHus.

12. HabnroieHne mocTOsIHCTBA TEMIIePaTy Pl PH TUTABJICHHH.

13. Moaenu TEIIOBBIX ABUTATEEH.

Jlabopamopmsie padompl u OnbINbL

OrmbITE 1O OOHAPYKEHUIO ASHCTBHSI CHIT MOJIEKYJISIPHOTO TTPUTSDKESHHSL

OnbITHI IO BHIPAIIMBAHUIO KPUCTALIOB IIOBAPEHHOM COMM WM caxapa.

OmbITEI 10 HAOJIO ISHUEO TETIOBOT'O PACIIMPEHHSI Fa30B, KUAKOCTEH U TBEPIBIX TEJL.

Onpefenenye JaBieHns BO3IyXa B Oa/UTOHE IITpUIia.

OTmBITEL, AEMOHCTPUPYIOLINE 3aBUCHMOCTH JABICHHUSI BO3AyXa OT ero oObéMa W HarpeBaHHsl WA

OXJIQXK JSHHUSL.

6. TlpoBepka rumoTe3bl MUHEHHOW 3aBUCUMOCTH JJTUHBI CTONOHMKA KHIAKOCTH B TEPMOMETPHUECKOU TPy OKe
OT TEMIIEPATYPBL

7. HabmoneHnne n3MeHeHHs] BHYTPEHHEH SHEPruy TeNna B Pe3yIbTare TEIIonepenadd u padboTsl BHEITHUX
CHUIL

8. Hccaenopanue sBIIeHHS TEILTIOOOMEHA MPH CMEIIMBAHUHN XOJIOTHOMN U TOpsTYel BOIBL.
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9. OmnpezmeneHWe KONMMYECTBA TEIUIOTHL, MOJYYSHHOrO BOJOH TIPU TEIUIOOOMEHE C HarpeTbiM
METAUTNYECKUM LIFTHHIPOM.

10. Onpezaenenue yAeIbHON TEIUIOEMKOCTH BEILISCTBA.

11. HUccaeaoBanue mpouecca uCoapeHusl.

12. Onpeznenenue OTHOCUTENBHON BIAKHOCTH BO3AYXA.

13. Onpeznenenue yAenbHON TEIUTOTHI ILJIABJICHHUSI JIbIA.

Pa3znen 7. JjeKTpruecKne 1 MATHATHBIE SIBJICHHS,

Onexrpuzarms Ten. Jlpa poaa dIeKTpudecKux 3apsaoB. BamMozelicTeue 3apsukeHHBIX Ten. 3akoH Kymona
(3aBHCHMOCTH CHJTBI B3aUMOZEHCTBUS 3apPsUKEHHBIX TEJ OT BEJMYMHBI 3apsIIOB M PACCTOSHUSI MEXKIY TEIAMH).

Onexrpuueckoe none. HanpsokEHHOCTE AeKTpudeckoro mosist. [IpHHIMI CYNEepHO3ULHH 3ISKTPHUSCKIX
noneit (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snexkrpuueckux 3apsiioB. JIeMEHTapHBIH nekTpudeckuii 3apsa. Ctpoenue aroma. [IpoBoaHuku
U AAPJIEKTPUKU. 3aKOH COXPaHEHHs! JIIEKTPUIECKOro 3apsiaa.

DJIeKTpUUECKU TOK. YCIIOBHSI CYILECTBOBAHHUSI JIEKTPUUYECKOTO TOKA. MCTOUHMKH MOCTOSHHOTO TOKA.
JIeHCTBHSI 2IEKTPHYECKOr0 TOKA (TEIIOBOE, XMMIUECKOE, MArHUTHOR). DNIEKTPHUYECKUIT TOK B JKHIKOCTSIX U raszax.

Onekrprueckas nenb. Cuia Toka. JMeKTprudeckoe Hanpspkerne. COmpoTHBJIGHHE MPOBOJHHKA. YISTBHOS
COIIpOTHBIIGHME BemecTBa. 3akoH Oma it yuactka nenu. [locnexoBarenbHoe W mapauielIbHOE COSAUHEHHE
MPOBOIHHUKOB.

Pabora u MomHOCTE dmekTprueckoro Toka. 3akoH Jxoyms—JIeHna. Diaexrpuieckue enu U norpedurenu
ANIEKTPUYIECKOi sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

IMocTosiHHbIe MarHuTEL B3auMOAEHCTBHE MOCTOSHHBIX MAarHUTOB. MarHUTHOE mojie. MarHuTHoe moje
3emMan W ero 3HaudeHWE Il KW3HH Ha 3emne. Ombir Dpcrena. MarHWTHOE TOJI€ DJAEKTPHUECKOrO TOKA.
IlpumeHeHUEe SACKTPOMArHUTOB B TexHuke JlelicTBUe MarHMTHOrO MO HA MPOBOJHUK C  TOKOM.
DJIeKTPOABUTaTelb MOCTOSIHHOTO TOKAa. MCIonp30BaHue 3AEKTPOABUraTeel B TEXHHUECKUX YCTPOMCTBAX M HA
TpaHcHopre.

Oneirel ®apages. SBnenue snekrpoMarHuTHON UHAYKIvH. [IpaBuio Jlerna. DnextporeHeparop. CrocoObl
MIOJTyYeHHSI TEKTPUISCKOI SHEPTrir. DMEKTPOCTAHIINH Ha BO30OHOBIISIEMBIX HCTOUHHKAX SHEPTHH.

Hemoncmpanuu.

ONEKTPU3aIHs T,
JBa poaa 37eKTPUIECKUX 3apsA0B U B3aUMOAESHCTBUE 3apsiKEHHBIX TEIL
VYV CTpoiicTBO U AeliCTBHE 3IEKTPOCKONA.
DJIeKTPOCTATUISCKAs] MH Y KLIHSL
3aKoH COXpaHEeHHUsI HNEKTPUUIECKUX 3apsII0B.
[TpoBOAHUKY U AUIIEKTPUKH.
MoaempoBaHre CUIOBBIX JIMHHM JMEKTPHUECKOTO MO
HcTounnkn moCTOSIHHOTO TOKA.
JlelicTBUS SNEKTPHUECKOTO TOKA.
. DNEeKTPUIESCKHUIA TOK B JKHUIKOCTH.
. T'a30BBI1 pazp4n.
. M3MepeHure cuibl TOKa aMIIepMETPOM.
. M3amepeHue 21eKTpriecKoro HAIPSKEHHUsT BOJIETMETPOM.
. PeoctaTr u Mara3uH CONpPOTUBICHUI.
. BzauMogelicTBrE MOCTOSIHHBIX MArHUTOB.
. MoaenmmpoBanre HEBO3MOKHOCTH Pa3IeIeHHUs IIOII0COB MATHUTA.
. MozenmmpoBanre MarHUTHBIX NIOJIeH IOCTOSHHBIX MarHUTOB.
. Omsrr Jpcrena.
. MarauTHoe 1ojie ToKa. JNEeKTPOMArauT.
. JelCTBIE MArHUTHOTO MOJIS HA TPOBOAHUK C TOKOM.
. DNeKTPOABUTaTENb TIOCTOSIHHOTO TOKA.
. MccienoBanue siBieHus! 31€KTPOMArHUTHON HHY KLU
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23. Onsrirsl @apazest.

24. 3aBACUMOCTb HAIPaBJISHU S MH Iy KUHOHHOT'O TOKA OT YCIIOBUH €ro BO3HUKHOBEHUSL

25. DneKTpOoreHeparop MOCTOSHHOrO TOKA.

Jlabopamopmsie padompl u OnbINbL

OrbITE 10 HAOTIOSHUIO MEKTPH3ALNH TeT HHIYKIUEH U IIPH CONPHKOCHOBEHHH.

Hccnenosanne aeliCTBUSI SJNEKTPUYECKOTO MO HA MPOBOJHUKH U JWAJISKT PUKH.

COopka u mpoBepka paboThI HEKTPUIECKON TIEMH MOCTOSHHOTO TOKA.

Hsmepenue u peryImpoBaHue CHUIbI TOKA.

H3mepenue U peryiMpoBaHue HATTPSDKCHUSL.

Hccnenosanne 3aBHCHMOCTH CHIBI TOKA, UIAYINETO 4YEPE3 PE3UCTOp, OT COMPOTHUBIEHUS PE3UCTOPA U

HaNpsDKEHUs] Ha PE3UCTOpE.

7.  OnbITL AEMOHCTPUPYIOIIHIE 3aBUCHMOCTE 3JIEKTPUUYECKOr0 COMPOTHBIIEHHSI IPOBOAHUKA OT €ro AJHHBL
IUTOMIAIH TIOIEPEUHOr0 CeUeHUsI U Marepraa.

8. TIpoBepka mpaBuna CloKeHUs HAMPSHKEHUH PU MOCIEI0BATEIBHOM COSANHEHNH IBYX PEUCTOPOB.

9. TlpoBepka npasuia 1y CHUIIBI TOKA MPU NAPATIETEHOM COSIMHEHHN PEZHCTOPOB.

10. Ompenenenne pabOTHI AMEKTPUUSCKOTO TOKA, HAYLIEr0 Yepe3 pe3nucTop.

11. Onpeznenenne MOLHOCTH AIEKTPUISCKOTO TOKA, BBIIETSIEMON HAa PE3UCTOpE.

12. HUccnenoBanre 3aBUCHMOCTH CHITBI TOKA, UAYILIETO Yepes JaMIIOUKyY, OT HAPSDKEHUs] HA HEel.

13. Onpezaenenue KI1/] HarpeBatenst.

14. HUccnenoBanre MarHUTHOIO B3AUMOAEHCTBHS TOCTOSIHHBIX MArHUTOB.

15. WzyueHrne MarHuTHOT'O MOJISI TOCTOSIHHBIX MAarHATOB NIPU UX OOBEIMHEHNH U Pa3IeIeHUM.

16. HUccraeaopanne ASHCTBUS IEKTPUICCKOrO TOKA HA MATHUTHYIO CTPEINKY.

17. OnsITBL, ASMOHCTPUPYIOLME 3aBUCUMOCTH CHJIBI B3AUMOJEHCTBUS KATYIIKM C TOKOM M MarHATa OT
CHJIBI TOKA ¥ HAITPABJIEHUSI TOKA B KATYIIIKE.

18. HU3yuenne neiicTBUS MAarHUTHOTO OIS HA MTPOBOAHUK C TOKOM.

19. KoHcrpynpoBaHue U H3ydeHne paboThl HJISKTPOABUT AT eI,

20. Usmepenne KITJ 31ekTpoaBurarensHoON y CTaHOBKH.

21. OmbITBl 1O HCCICGAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOH WHIYKLMWA. HCCIEJOBAHUE H3MEHEHHUH
3HAYEHUSI U HAITPABJICHU I HHY KIMOHHOI'O TOKA.

S

Paznen 8. Mexannyeckne siBJICHHS.

Mexannueckoe apwxeHne. MarepuaibHas Touka. Cucrema orcuéra. OTHOCHTETBHOCTB MEXaHHUECKOIO
IBIDKeHHUs. PaBHOMepHOe mpsiMonuHeliHoe apmkeHue. HepaBHoMepHoe mpsiMommHeiiHoe nprkenue. CpeaHsisi
MTHOBEHHAsI CKOPOCTE TeJia P HEPABHOMEPHOM JIBIKEHHN.

VY ckopenue. PaBHOyCKOpeHHOE TpaMoTHHERHOE qikenne. CBoOoaHOe naneHue. Onbirhl [ammies.

PasrOMepHOe nBIIKEHHE MO OKpykHOCTH. [leprox u yacrora oOpamennst. JInHeHHAast v YII0Bast CKOPOCTH.
LlenTpocTpeMuTeasHOE Y CKOPEHHE.

I'lepsriii 3axoH HetoToHa. Bropoit 3akon HeroTona. Tperuit 3akon Herorona. IIprHIND Cynepriosuiyy CUl.

Cuna ynpyrocru. 3akoH ['yka. Cujia TpeHUS: CHJia TPEHUS CKONBKEHUS, CHIa TPEHUS TTOKOSI, APYTHE BUIBI
TPEHHUSL

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpeHHe CBOOOAHOro maneHus. [IBrkeHue IUIaHeT
BokpyT ConnHua. [lepsast kocmudeckast ckopocts. HeBecoMocTh 1 mieperpy3ku.

PaBHOBecHe MaTepuansHOU TOUKH. AOCOTIOTHO TBEPAOE Teao. PaBHOBeCHE TBEPAOTO Tejla C 3aKPETIEHHOM
OChI0 BpamieHus. MoMeHT cuibl. LIeHTp TsoxecTu.

Umnyasc tema. HMsmenenme ummynbca. Wvnyibc cuibl. 3akoH COXpaHeHHsl HMITyJbca. PeakruBHOE
JBIDKEHHE.

Mexannueckas pabora U MOIHOCTE. PaboTa cuit TsbkecTH, yrnpyrocru, TpeHus. CBsi3b SHeprun U padoThL
[NorenumnansHast SHEPrusi TeIa, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMil. [loreHImanbHast 3Heprusl C:KaTol mpy>KUHBL
Kunernueckast saeprust. TeopeMa 0 KWHETHUECKOH 3HEPrur. 3aKOH COXPaHEHHs] MEXaHMUECKON 3HEPrhu.

Hemoncmpanyuu.
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Habmro ieHne MexaHuJecKoro JBHKEHHSI Te1a OTHOCHTEIIBHO PAa3HBIX TEIT OTCUETA.
CpaBHeHHe nyTel U TPASKTOPUI JBIKEHUSI OJHOTO U TOT'O KE TeJla OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.
HsmepeHue ckopocT U yCKOPEHHSI IPSIMOIUHEHOr O IBUKEHHSL.
Hccrnenopanne npn3HakoB paBHOY CKOPEHHOT'O JBIKEHHSL
HabmroieHne nprkeHust Tena Mo OKpYKHOCTH.
HabmoneHne MexaHWUeCKUX SBIEHUN, MPOUCXOASIIUX B cHucTeMe orcuéra «Tenekkay mnpu eé
PaBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCHTENBEHO KaOnHeTa (pU3HKH.
3aBUCHMOCTH YCKOPEHHS! TeJla OT MACCHI TeJa U Jel CTBYIOIIEH Ha HETO CHIIBL
HabmroieHne paBeHCTBA CHUT ITPU B3aMMOISHCTBIH Tell.
Hsmenenue Beca Tena Ipu YCKOPEHHOM JBYKEHUH.
INepenaua nmmyabca pu B3aUMOASHCTBUH TEIL.
[MpeobpazoBanmst SHEPTUH MPH B3AUMOASHCTBIH T
CoxpaHeHne UMITYJIbCa TPU HEYTIPYTOM B3aMMOJIEHCTBUL.
CoxpaHeHHne HMIYJIbCa IPH a0COTIOTHO YIIPYTOM B3aNMOASHCTBHH.
HabmoaeHue peakTHBHOT'O ABUKEHH .
CoxpaHeHne MEXaHMIeCKOU SHEPrur IpH CBOOOIHOM MMAIEHUH.
CoxpaHeHne MEXaHHIeCKOW SHEPrur P JBIKSHUHN TeJa IO ASHCTBHEM NPy KUHBL.
Oopamopbsle padompl U ORbIHLL
KoncrpyupoBanue Ttpakta Aj1sl pasroHa M JATbHEHIIEro PaBHOMEPHOrO JBIDKEHHS I[IAPHKA WM
TEJEKKH.
Ompenenenne cpemHell CKOPOCTH CKOMBKEHWST Opycka WM JIBIDKEHHS! IDApUKa IO HAKJIOHHOM
IIOCKOCTH.
OmnpezeneHue yCKOpPEHUsI Tela IPH PAaBHOY CKOPEHHOM JBIKEHUH 10 HAKJIOHHOH TUTOCKOCTH.
HccnenoBanne 3aBUCHMOCTH TYTH OT BPEMEHH MpPU PAaBHOYCKOPEHHOM JBIKEHHMH O3 HavaibHOM
CKOPOCTH.
[MpoBepka rUmoOTE3bI: €CIH MPU PABHOY CKOPEHHOM JBIKEHHH Oe3 HaYaTbHOH CKOPOCTH ITyTH OTHOCSITCS
KaK psii HEUETHBIX YKCEN, TO COOTBETCTBYIOLIIE TPOMEXKYTKH BPEMEHN OAWHAKOBBL
Hccnenopanue 3aBUCUMOCTH CHIIBI TPEHHS! CKOJIBKEHHSI OT CHIIBI HOPMAIIBHOTO JABJICHUSL
Ompenenenne kK03 PULMSHTA TPEHUS CKOTbKESHHUSL.
Onpenenenue KECTKOCTU MPY KHUHBL
Ompenenenne paboThl CHIBI TPEHHS TNPA PABHOMEPHOM JBIDKEHHH TeENa IO TOPU3OHTATBHOU
MOBEPXHOCTH.
Ompenenenne pabOThI CHIBI VIIPYTOCTH TMpPH MOIBEME Tpy3a C HCHOTB30BAHMEM HEMOABIKHOIO U
MOJBIKHOTO OJIOKOB.
Hzyuenne 3akoHa COXpaHEHHUs SHEPTUH.

Pazgen 9. Mexanuyeckne K0J1€0aHAA H B OJIHBL

KonebarensHoe npmkeHne. OCHOBHBIE XapakTepUCTHKH KOTeOaHWH: TEpHON, YacroTa, AaMILTHTYIa.
Maremarnueckuii 1 py>KUHHBIN MasTHUKA. [IpeBparenne sHepriu mpH KomedareTbHOM IBHKSHHUH.

3aryxatone konmeOaHus. BbHYKIeHHbIe KojeOanus. Pezonanc. Mexanuueckne BoOmHBL CBOMCTBa
MexaHu4ueckuxX BOJH. IIpononbHBIE W ToOmepeuHble BOJHBL J[IMHA BOJHBI M CKOPOCTH €& pacnpOCTPaHEHHSL
MexaHnueckre BOJIHBI B TBEPAOM Tejle, CeHCMUUECKHE BOJTHEL

3Byk. ['poMKOCTB 3BYKa 1 BeICOTa TOHA. OTpaskeHue 3Byka. MH(Pa3BYK U yIBTPa3BYK.

Hemoncmpanuu.

1. Habnroxenne konebaHuit TN MO NSHCTBHEM CHIIBI TSDKECTH M CHJIBI YIIPYTOCTH.
2. Habmronenne koneGanuii rpy3a Ha HUTH B HA TIPYKHHE.

3. Habmonenne BBIHYKISHHBIX KOTeOaHUH 1 Pe30HAHCA.

4. PacnpoctpaHeHre MPOoNOIbHBIX U MONEPEYHBIX BOTH (Ha MOJCITH).

5. HabmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBL

6. AKycTHYeCKH PEe30HAHC.

Ja

Dopamoptble padombl U ORbIHLL



OrmpenesieHne 9acToThI ¥ MEPHoAa KoaeOaHuii MaTeMaTnIeCcKoro MasiTHAKA.
OrmpenesieHne 4acToThl ¥ EPHOaa KomeOaHuit Mpy>;KUHHOTO MAsITHUKA.
Hccnenopanue 3aBUCHMOCTH TIEPHOIA KONeOaHUI TTOBEMSHHOTO K HUTH IPy3a OT JUTHHBI HATH.
Hccnenosanmne 3aBUCHMOCTH Teproa KojaeOaHui mpyKUHHOTO MAasITHIKA OT MacChl Tpy3a.
[MpoBepka He3aBUCHUMOCTH Teproaa KonebaHuii rpy3a, MOJBEIIEHHOrO K HUTH, OT MacChl TPpy3a.
OTIBITEL, TEMOHCTPHPYIOIINE 3aBUCHMOCTh IEPHOAa KomeOaHuii Py KUHHOTO MAsITHIKA OT MacChl Tpy3a
U JKECTKOCTH IPYKUHBL
7. HW3MmepeHwue yCKOpeHUs CBOOOHOTO Ma eHHUS.
Pa3znen 10. DieKTpoMArHATHOE MOJIE H 3JIEKTPOMATHUTHLIE BOJTHBL
DJIeKTPOMArHUTHOE TMOJe. JNEeKTpoMarHuTHele BOJHBL CBoiicTBa anmexkrpomarHuTHbIX BoiaH. Llkana
SJCKTPOMArHUTHEIX BOJIH. Hcnone3oBanue QJICKTPOMAarHUTHBIX BOJTH IJIsI COTOBOM CBSI3H.
JrekTpoMarHuTHas npupona ceera. CkopocTs cBera. BomHOBbIEe CBOICTBA CBETA.
Hemoncmpanuu.
1. CpoiicTBa 3IEKTPOMarHUTHBIX BOJH.
2. BonHOBEIE CBOWCTBaA CBETA.
Jlabopamopmsie padompl u OnbImbL
1. HsyueHne CBOHCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOHIIBHOTO Tej1e(OHA.
Pazgen 11. CeeroBbie siBJICHHS.
JlyueBast mozens cBera. Mcrounuku ceera. Ilpsimommuelinoe pacnpoctpaneHue ceera. 3armenust CoqHLA U
Jlyuel. Otpaxenne ceera. [ Lmockoe 3epkaio. 3aKoH OTPaKEHUS CBETA.
I'penomnenue cBera 3axoH mpenomieHHs! ceera. [lonHoe BHyTpeHHee orpaxkeHue ceera. Mcmonb3oBanue
IMOJTHOI'O BHYTPECHHET O OTPAXKCHUS B OITHUCCKHUX CBETOBOAAX.
Jluaza. Xon ayueit B amH3e. OnTrueckas cucrema ¢oToanmapara, MUKPOCKONa M Tejeckoma. [ma3 kak
ONTUYECKAs cucTeMa. bIn3opyKocTh U JATEHO30PKOCTb.
Paznoxenne Gemoro csera B crekrp. Ombrrel HetoroHa. CrokeHHE CIEKTPATBHBIX IBETOB. Jlpcrepcust
cBeTa.
Hemoncmpanuu.
IpsimonmHeiiHOe pacIpoCTpaHeHne CBETA.
OtpaxeHue cBeTa.
IMonyyenne n300pakeHuii B TUTOCKOM, BOTHYTOM U BBITYKJIOM 3epKaiax.
Ipenomnenne ceera.
Onrtudeckuii CBETOBOA.
Xox nayueit B cobuparoieit JTuH3e.
Xox ayueil B pacCenBaroIIel JTMH3E.
[Moyuenne n306paxeHuii ¢ TOMOIIBIO JIFH3.
[MpuHumn neficreus poroanmnapara, MEKPOCKONA U TEISCKOTA.
10. Mogens rnasa.
11. Paznoxenue Oeoro CBeTa B CIIEKTP.
12. Tloxyuenue 6e10ro cBeTa MpH CIOKESHUH CBETA Pa3HBIX [IBETOB.
Jlabopamopmsie padompl u OnbINbL
1. HccnexoBanne 3aBUCHMOCTH YIJIA OTPAKEHHS CBETOBOTO JIy4ua OT yTIJia NaASHHSL
2. H3ydeHue XapaKTEpPUCTHK H300PaXKeHHS MTPEIMETA B IJIOCKOM 3epKaJie.
3. HcchenoBanue 3aBUCHMOCTH YIJa MPEIOMJIEHHS] CBETOBOIO Jyda OT YIVIA HaJeHUsI HAa TPAHULIE
«BO3ILYX—CTEKIIO».
[Moyuenne n3o0paxkeHnit C TOMOIIBIO COOMPAFOIIEH JIMH3BL.
Ompenenenue (HOKYCHOrO PACCTOSIHUS 1 ONTHIECKOI CHITBI COOMPAIOIIESH JTMH3BI.
OTBITEI IO Pa3TOKEHMI0 OEIOT0 CBETa B CIIEKTP.
. OnsITeI IO BOCIIPUATHUIO OBETA ITPEIMETOB ITPU UX Ha6.]'IIO,Z[eHI/II/I YSpe3 UBETOBLIC (I)I/IJ'II:TpI:I.
Paznen 12. KBanToBbIe sIBJIEHHA.
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Ombrrer Pesepdopaa u mutanerapaas Moaens aroma. Monens aroma bopa. Mcryckanme u morsomenne ceera
aromMoM. KBaHTEl JIMHEHuaTble CIEKTPhI.

PaguoaxtuBHOCTE. Anb(a-, Oera- u ramma-m3nydenus. CtpoeHue aroMHOro simpa. HykioHHas Monensb
aromHoro sixpa. M3oromnsl. PammoakTusnblie mpesparienust. [lepuon monypacnana aroMHBIX siiep.

SnepHble peakuun. 3aKOHBI COXPAHEHHUsI 3apsIAOBOTO M MACCOBOTO UMCEI. JHEPrusl CBSI3U aTOMHBIX sIIEp.
Ces13p Macchl U 3Heprun. Peakuun cunresa u aenenust sinep. Ucrounmnku sueprun ConHua u 3BE37.

Slnepnad sHepretuka. JIefcTBHS paaOaKTUBHBIX U3y UYSHUI HA JKUBBIE OPraHU3MBI.

Hemoncmpanuu.

CriekTpbl U3y UeHHSI U TIOTJIOLICHUSL

CriekTphl pa3IMuHBIX Ta30B.

Criexrp BOIOpOIA.

Habmronenne Tpexos B kamepe Buscona.

Pabota cuéruika nOHU3UPY FOIIX H3JTY IeHHUI.

. Perucrpanust u3nyueHu st 1pruPOIHEIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopmsie padompl u OnbImbL

1. HabnroaeHne CIUTOIIHBIX M TMHEHYATHIX CIIEKTPOB U3y USHHSL.

2. HccrnenoBanue TpeKoB: U3MEPEHHE SHEPrui YaCTHIIBI IO TOPMO3HOMY TyTH (110 hoTorpadusim).

3. Hzmepenue paamoakTHBHOrO (GoHA.

HoBTOopHTEILHO-0000I AN M MOAYJTIb.

[MoBTopuTeNEHO--0000IIAOIMI MOIYTb TTPEAHA3HAYEH TSI CHCTEMAaTH3alid 1 0000IIeHHsT TPEeaMETHOrO
COJEpKaHUSI W OIbITA JEATeIbHOCTH, MPUOOPSTEHHOTO MPH HM3YUYSHWH BCEro Kypca (U3HKH, a TaKKe IS
MOATOTOBKA K OCHOBHOMY TOCYJApCTBEHHOMY OJK3aMeHy Mo (usuke Iusi oOydarouixcs, BBIOPABIIMX STOT
y4eOHBIH MpeaMeT.

Ilpn m3yueHMM JAHHOTO MOAYJSL PEATHU3YIOTCS W CHCTEMATH3HPYIOTCSl BUABI AESTEIBHOCTH, HA OCHOBE
KOTOPBIX OOSCIICUMBACTCS] TOCTHIKEHHE MPeAMETHBIX  METAlPeIMETHBIX IIJIAHHUPYEMBIX Pe3yJIbTaToB O0yUeHHS,
(dopMupyeTcs ecTeCTBeHHOHAYYHAsI TPAMOTHOCTE. OCBOSHHE HAayYHBIX METOJOB MCCIICIOBAHHUS SIBICHUI PHPOIBI
U TEXHHUKW, OBJIAJEHHE YMEHHSIMH OOBSCHSTH (PU3MUSCKHE SIBICHHSI, MPUMEHSS MOMYUYSHHbIE 3HAHHSL, pelaTh
3a/1a4M, B TOM YMCJIE KAUECTBEHHBIE U HKCIIEPUMEHTATIBHBIE.

IMpuHUMNUATBEHO ACSTENBHOCTHBI  XapakTep MAAHHOTO paszaena peau3yercss 3a CuérT TOro, 4ro
00y4aroImuecst BHITOMHSIOT 3a1aHUSI, B KOTOPBIX UM MPEJIaraeTcsy:

HA OCHOBE TMOJTyUSHHBIX 3HAHWH PACIIO3HABATH U HAYYHO OOBSICHSTH (PU3HMUSCKHE SIBICHHUS B OKPY KAIOIICH
MPUPOJE U TIOBCETHEBHOM KU3HU;

UCIIONB30BATh HAYYHBIE METOIBI UCCIASIOBAHMS (PU3MUESCKUX SIBJICHUH, B TOM YHCIE 1T IPOBEPKU TUIIOTE3
U IOy YeHHS TEOPETUUIECKUX BEIBOJOB;

OOBSCHSTE HAy4HbIE OCHOBBI HamOolee BAXKHBIX JOCTIDKEHUH COBPEMEHHBIX TEXHOJOTHH, HaIpuMeED,
MPAKTUIECKOr0 UCIIONB30BAHMSI PA3IMUHBIX UCTOYHHUKOB SHEPIUM HA OCHOBE 3aKOHA ITPEBPALLIEHUS] M COXPaHEHHUSI
BCEX M3BECTHBIX BUJIOB YHSPTHUH.

SNk W=
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INIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA IIPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

Hzyuenue pu3Mkd Ha YpoBHE OCHOBHOTO OOINEro OoOpa3oBaHUsl HAMpPaBJCHO Ha JIOCTHUXKEHHWE JIMUHOCTHBIX,

METaNpeIMETHLIX U IMPEAMETHBIX O6p330BaTeJTBHBIX Pe3yJIbTaTOB.

B pesynabraTte usyueHus (HM3MKM Ha YpOBHE OCHOBHOrO 00IIero obpasoBaHus y oOydaroiierocs OyayT

c(hopMUpPOBaHBI ClIEAYIOIIUE IMUHOCTHBIC PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOro BOCIUTAHHUS

| mposIBJIEHHE UHTepeca K ICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIHCKON (U3MUECKOH HAyKH;

| HEHHOCTHOE OTHOLLIEHHUE K TOCTHIKEHHUSIM POCCUICKUX YUEHBIX--(DU3ZMKOB;

2) rpaskAaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOTO0 BOCIIMTAHHUSA

!/ TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 0OCYX/1€HUM OOLIECTBEHHO 3HAUUMbIX U STHYECKUX MPOOIeM, CBA3aHHBIX
C MPAKTUUECKUM MPUMEHEHUEM JOCTHUKEHUI (PU3HKHY;

[/ oco3HaHHE BaXKHOCTH MOPaJIbHO--OTUYECKUX MPUHLMIIOB B AEATEIBHOCTH YUEHOrO;

3) 2CTeTHYECKOT0 BOCIIMTAHHA

| BOCIIPUSATHE ICTETUUECKUX KAYeCTB (PM3MUYECKON HAyKH: €€ rapMOHMYHOrO MOCTPOCHMS, CTPOrOCTH, TOUHOCTH,
JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'O MO3HAHMS

[] oco3HaHWe LIEHHOCTH (M3UYECKOM HAYKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHWSI MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOIUH, BaXKHENILIEH COCTABIIAOLLEN KYIbTYpBI;

| pa3BUTHE HAY4YHOI JIIOO03HATEIBLHOCTH, MHTEpEca K UCCIIe0BATENILCKOM AeATeIbHOCTH;

5) popmupoBanusi KyJabTYphI 310POBbSA H IMOIHOHAJBLHOI0 0J1aronoIyYns:

| 0co3HaHKWe LIeHHOCTH Oe30nmacHoro odpasa *KHU3HU B COBPEMEHHOM TE€XHOJIOTMYECKOM MHpE, BaXKHOCTH MPaBUJI
0e30MacHOro MOBEJIeHUsT Ha TPAaHCMOpPTe, Ha A0porax, C SJEKTPUUECKMM M TEMJIOBbIM 00OpYy/JOBaHUEM B
JIOMAILHUX YCJIOBUSIX;

[ chopMUpOBaHHOCTH HaBbIKa pedieKCHUH, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY M TAaKOTro )K€ Mpasa y APYroro
4eJI0BeKa;

6) TpyA0OBOro BOCIUTAHUS:

| aKTMBHOE Y4acTHe B PeLICHUH MPAKTUUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTesIbHOM OpraHu3alluu, ropoaa,
Kpasi) TEXHOJIOTMYECKOW M COLMAIbHOM HalpaBJIEHHOCTH, TPeOYIOIIMX B TOM YMC/ie U (PU3NUECKMX 3HAHUA;

[] uHTEpec K MPaKTUUECKOMY HU3yUYeHHI0 podeccuii, CB3aHHBIX ¢ (PUUKOM;

7) 3K0JIOrMYeCKOro BOCIIUTAHUS

[] opveHTalMsi Ha NpUMeHeHWe (PU3MUeCKUX 3HAHMK AJIsl pelleHus 3a1a4y B 00JacTu OKpyKarollel cpejsl,
TJIAHUPOBAHUS MOCTYIMKOB M OLEHKH X BO3MOYKHBIX MOCJIEACTBUIA [ OKPY KaIOLLEH cpebl;

| 0cO3HaHHUe r100aIbHOrO XapakTepa SKOJIOrHYeCKUX MpodJieM U myTeil X pelleHus;

8) ajanTanuu K H3MEHSIIOIMMCH YCJIOBHAM COLMAIbHONH U NPUPOIHOIi cpeabl:

" noTpeOHOCTb BO B3aUMO/ICHCTBUM MPH BIMOJHEHUH UCCIIEIOBAaHUI U MPOSKTOB (pr3HUECKON HanpaBIeHHOCTH,
OTKPBITOCTD OINBITY U 3HAHUAM APYTUX;

[/ MOBBILLIEHUE YPOBHS CBOE KOMIIETEHTHOCTU YEPE3 MPAKTUYECKYIO JEATEIBHOCTD;

" noTpeGHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHMM, B TOM 4ucie (GOpMYIMPOBaTh UAEH, MOHATHUS, TMIOTE3bl O
(du3UecKUX 0OBEKTAX U SIBJCHUSIX;

| oco3HaHue aeGUUMTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH B 00J1acTH (PU3UKHU;

| NIAHWPOBAHKE CBOErO Pa3BUTHUS B MPUOOPETEHUU HOBBIX (PUBMUECKUX 3HAHUIA;

| cTpeMJieHHE aHaJM3UpOBaTb W BBISBIIATH B3aUMOCBSI3U MPUPOJbI, OOLIECTBA U HKOHOMMKM, B TOM UMCIE C
MCIOJIb30BaHUEM (PU3UUECKUX 3HAHUIA;

" OLleHKa CBOMX JIUCTBHUII C YUETOM BIMSHUS Ha OKPYIKAIOLILYIO CPely, BO3SMOXKHBIX IJ100aIbHBIX MOCIEACTBUMA.
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METANIPEJJMETHBIE PE3YJIbTATbBI

B pesynprare 0CBOSHHS MPOrpaMMel 1o (U3MKEe Ha YPOBHE OCHOBHOT'O 00LIEro 00pa3oBaHus y 00y9aromerocst
OyayT chopMHUpPOBAHEI MeTANpPEAMETHbIE Pe3Y/IbTAThI, BKIIOUAIOIINE MMO3HABATELHBIE YHUBEPCATBHbBIE yUeOHbIS

JIeUCTBUS,

TEUCTBHUSL.

KOMMYHHKATHBHBIE YHUBEPCAJBHBIE VUeOHbIE JACHCTBHS, PETY/ISTHBHBIE YHUBEPCAJIBHBIE YUeOHBIE

Io3naBarebHbIE YHHBEPCATbHBIE YUeOHbIE AeH CTBHSA

basoBbie JJornuecKkne aeicTBHSA:

BBISIBJISITE M XapaKTePHU30BaTh CYIIECTBEHHbIE MTPH3HAKH OOBEKTOB (SIBIICHHIA);

VCTAHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKAITIN, OCHOBAHUS 11t 000OIIEHHS U CPAaBHEHMSI;
BBISIBJISITE 3aKOHOMEPHOCTH W TPOTHBOPEUMSI B PACCMATPUBAEMBIX (akTax, MAHHBIX W HAOTIOJICHUSIX,
OTHOCSIITAXCS K (PU3MISCKUM SIBJICHHUSIM;

BBISIBJISITE TTPHYMHHO--CJISACTBEHHBIE CBSI3H NMPH W3YUYSHHH (U3HUYECKHX SBJICHHI M TPOLECCOB, IeIaTh
BBIBOJIBI C HMCIOJB30BAHUEM AEIYKTUBHBIX M HHIYKTHBHBIX YMO3AKJIIOUSHHH, BBIABUTATH THIIOTE3BI O
B3aUMOCBSI3SIX (PM3HUECKUX BETUUHNH;

CaMOCTOSITETIFHO BBEIOMpPATh COco0 pemeHus yueOHOW (u3nueckod 3aqaur (CpaBHEHHE HECKONBKHAX
BAPUAHTOB PEIIeHHS, BEIOOP Hanboee Mo IxosImero ¢ y4éToM CaMOCTOSITETBHO BBIIEICHHBIX KPUTEPHEB).

bazoBbie ucciienoBaTe/ibCKHe AeHCTBHS

HCIIOB30BATh BOITPOCKI KAK MCCIIEN0BATEIbCKHM HHCTPYMEHT ITO3HAHMSL,

MPOBOAUTH IO CAMOCTOSITEILHO COCTABICHHOMY ILIAHY OITBIT, HECAOKHBIN (DH3MUECKUM SKCIIEPUMEHT,
HeOOIMBINIOe UCCIEN0BAHNE (PUBNUECKOTO SIBIEHHS,

OIIEHUBATh HA MPUMEHHUMOCTb U JOCTOBEPHOCTH HH(OPMAITHIO, MMOMYYEHHYIO B XOJE€ HCCAEIOBAHUS WA
JKCIIEPUMEHTA,

CaMOCTOSITENBHO (hOPMYIUPOBATh OOOOMIEHHS U BBIBOJBI MO PE3YJBTATAM MPOBENEHHOTO HAOIIOIEHMUSI,
OIIBITA, HCCIICTOBAHM A,

MPOrHO3UPOBATE BO3MOXKHOC HaﬂbHeﬁmee pasButue (I)I/IBI/IquKI/IX mpoueCCcoB, a TakKiKE BBIIBUIATH
MPpEAITOIOKCHUA 06 HX PA3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

PaGora ¢ uadopmanneii:

MIPUMEHSITh PA3INIHBIE METOABL, MHCTPYMEHTBI U 3aIPOCHI ITPH TOMCKE B 0TOOpe HH(POPMALH WIN JaHHBIX
€ YUETOM MpeanoxkeHHoN yueOHOl (pusnueckoit 3amaumn;

AHATM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(POPMAMIO PAa3IMYHBIX BHIOB H (HopMm
MIPeCTaBIICHHUSL;

CaMOCTOSITENIFHO BBIOMPATh ONTUMATIBHYIO (GOpMy MpeACTaBIeHHS HHPOPMAIMU W HWJLTIOCTPHPOBATH
perIaeMble 33191 HECITOKHBIMHA CXEMaMH, AUarpaMMaMy, HHOH rpapukoi 1 1X KOMOMHALHSIMH.

KommyHnkarnBHbIE YHHBEPCAIbHbIE YUeOHbIE AeHCTBHA:

B Xone oOCyXIeHus y4ueOHOro marepuaia, pe3ysibTaToB JabopaTOPHBIX padOT W TPOEKTOB 3a71aBaTh
BOMPOCKHI MO CYIIECTBY OOCY)KTAaeMOM TEMBI W BBICKA3BIBATHL WJCH, HAIlEJIEHHBIE HA DEIleHHe 3a1advl U
nojaep:kaHue OJarokenareTbHOCTH OOIIeHHST,

COTIOCTABNIATL CBOU CYIKIEHHS C CYXIEHHSIMH TPYTUX YUACTHWKOB AWANOra, oOHApyKMBATh pa3Tuuve U
CXOJCTBO MO3HITHIA,

BBIPAXKATH CBOKO TOUKY 3PEHUS B YCTHBIX M TMCbMEHHBIX TEKCTax;

My OJTMIHO MPECTABNATh PE3YIBTATHI BHITIONHEHHOTO (PU3UUECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIETOBAHUS,
MPOEKTA);

MOHUMAaTh M WCIONB30BaTh MPEMMYIIECTBA KOMAHAHOW W WHIWUBHIYAIBHOW pPalOOTHI TMPH pEIISHUN
KOHKPETHOH (puzmueckoii mpodiemsr,

MPUHUMAThL TIETA COBMECTHOW JEITENbHOCTH, OPraHW30BBIBATHL JEUCTBHS TIO0 €& JMOCTHXKEHHIO:
pacmpelenarb ponu, oOCYKIaTh MPOIECChl W PE3YJIbTaThl COBMECTHON padoThl, 0000Iars MHEHHS
HECKOJIBKHX JIFOJIEH
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BBITOJHATE CBOKO YacTh pPabOTBHL, JOCTHras KadeCTBEHHOTO pe3yJbrara MO CBOEMY HAIPaBICHHIO H
KOOPAMHUPYSI CBOU ASHCTBUS C JPYTUMHU WICHAMH KOMaH[bL,

OLICHMBATh Ka4eCTBO CBOCr0 BKIATa B OOOMH MPOAYKT MO KPHTEPHSIM, CAMOCTOSTEIBHO
chOpMyTHPOBAHHBIM YIACTHUKAMH B3aHMOJSHCTBHSL

PeryasTuBHbIE YHHBEpCAIbHBbIE yUeOHbIE JeiCTBHS

Camoopranm3zanua:

BBISIBJISITE TIPOOJIEMBbI B JKU3HEHHBIX W VUSOHBIX CHUTyalmusX, TPeOYIOMWX Ul penieHHus] (Uu3HIeCKUX
3HaHWH;

OPUEHTHPOBATHCS B PA3IMUHBIX MMOIXOJAX MPUHSITHS PeleHuil (MHANBUAYATBEHOS, MIPUHSITHE PEIleHUs B
rpyIIe, MPUHSTHE PEIIeHNH TPYIIoN);
CaMOCTOSITENBHO COCTABJISITh AITOPUTM PelleHusl (pU3HIecKoil 3a1aun WiK ITaHa MCCISIOBAHUS C YUETOM

UMEIOLIAXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBATh IMpeaiaraeMble BapHAHTHI
peleHuii;

JeNaTh BEIOOP U Oparb OTBETCTBEHHOCTD 34 PEIISHHE.

CaMOKOHTPOIb, IMOIMOHANLHLIH HHTE/IEKT:

JABaTh AOEKBATHYIO OLICHKY CHTYALUH U MPEAIararh IUIaH €€ N3MEHEHHUS,

00BSICHSTH MNPpUYIUHBI  AOCTUKCHU S (He,Z[OCTI/I)KeHI/ISI) PE3yJabTaroB  ACATCIIBHOCTH, MOaBarb OLCHKY
MPUOOPETEHHOMY OITBITY

BHOCHUTE KOPPEKTUBEI B ACATC/IBHOCTD (B TOM YHCJIC B XOJ BBIITOJTHCHUA q)HSI/IquKOFO HCCIe0OBaHU I NI

MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHHBIIHMXCSI CHTYaLMi, YCTAaHOBJCHHBIX OIIMOOK,
BO3HUKIIUX TPy JHOCTEN;

OLICHHBATH COOTBETCTBUE PE3y IbTaTa LI U YCIOBHSIM,
CTaBUTh cedsl HA MECTO JAPYroro 4eaoBeka B XOAE€ CIIOpa WM MCKYCCUH HAa HAyYHYIO TE€My, TOHHMATh
MOTHBBI, HAMEPEHHSI U JIOTUKY APYTOTO;

MPU3HABATH CBOE MPABO HA OUIMOKY MPH pelIeHnd (PU3UIeCKUX 3a1ad WM B YTBEP)KICHUSX HA HAyUHBIC
TEMBI U TAKOE e MPaBo APYTroro.

HNPEAMETHBIE PE3YJIBTATbBI

K koHIy oOy4eHus! IpeIMeTHBIE Pe3yabTaThl Ha 0Aa30BOM YPOBHE JOMKHBI OTpakaTh CHOPMUPOBAHHOCTEL Y
00yJarommxcsl y MEHHIA:

UCIONBb30BATh MOHATUS. (DH3MUECKHE M XMMHUYECKHE SIBJICHHS, HAOMIONEHHE, SKCIEPUMEHT, MOJENb,
THIIOTE3a, SAMHUIBI (PH3MUECKUX BEIMYMH, aTOM, MOJIEKY/Ia, arperaTHbie COCTOSIHHS BEIIecTBa (TBEPIOE,
KUAKOE, Ta3000pa3Hoe), MeXaHWueckoe IBUXKeHHe (paBHOMEpHOe, HepPaBHOMEPHOE, MpPSMOJIHHEIHOE),
TPaeKTOpHs, paBHOAGHCTByIOmMAs cuiaa, Jaedopmarus (ympyras, TUIacTUUecKas), HEBECOMOCTb,
coo0Imaronmecs: COCyAbL,

pasiuuarh siBreHus (muddysus, TemIoBOe IBHKEHHE YACTHI[ BEIIECTBA, PABHOMEPHOE IBHIKEHHE,
HEPABHOMEPHOE JIBH)KEHHME, MHEPIMS, B3aMMOJEUCTBHE TEJ, PABHOBECHE TBEPIBIX TET C 3aKPEIUIEHHON
OCBIO BpallleHHs], TIepenaya JaBJIeHHs TBEPIABIMU TeJIaMH, JKHIKOCTSIMA U ra3aMH, atMoc(epHoe IaBIeHue,
IUTABAHHUE TEI, IPEBPAILEHUST MEXAHUIECKON SHEPTHM) TI0 OMMCAHUIO WX XaPAKTEPHBIX CBOUCTB H HA OCHOBE
OIBITOB, JEMOHCTPUPYIOIIMX TaHHOE (PUBHUECKOE SIBIIEHHE,

pacro3HaBarh MPOSIBICHAE H3YYEHHBIX (M3MUYECKHUX SIBJIEHHN B OKPYIKAIOIIEM MHPE, B TOM UHCIE
(hu3MUecKue SIBIEHUS B IPUPOJE. IPUMEPDI ABMKEHUS C PA3TUYHBIMH CKOPOCTSIMH B JKHUBON M HEKHBOMN
pUpoOIE, ASHCTBUE CHIIBI TPEHUSI B MPUPOAE M TEXHUKE, BIMSIHHE aTMOC(HEPHOTO NABICHHUSI HA KUBOMN
OpraHu3M, IUIABaHWE PbIO, PhIUard B TENE UYeIOBEKa, MPH ITOM IEPEBOIUTH MPAKTHUECKYIO 3a1avy B
yueOHYI0, BEIIESTE CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKN) (PU3NUYECKUX SBJISHUI;

OIKCHIBATh M3YUEHHBIE CBOWCTBA TET U (PU3UUECKHUE SIBJIEHHUSI, UCIIONB3YsI (PU3MUECKHE BETUIMHBI (Macca,
00BEM, TIIOTHOCTH BEIECTBA, BPEMSI, IIyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIPYT'OCTH, CHITA TSUKECTH,
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BEC TeJa, CHjIa TPEHHUSI, JaBJIeHHe (TBEPIOro Tena, )KUAKOCTH, ra3a), BHITAIKUBAOIIAS CHJIA, MEXaHMIECKast
paboTa, MOIIHOCTH, IUIEYO CHJIBI, MOMEHT CHJIbL, KO3((UIMEHT Moje3HOro AEeHCTBUS MEXaHH3MOB,
KAHETHUECKAs] U MOTEHIMATbHASl SHEpPrus), IpH OMHCAHWUHM MPABUJIBHO TPAKTOBATH (PU3MUECKUN CMBICIT
UCIIONB3YEMBIX BEITMUMH, WX OOO3HAYEHWsSI W EIMHHLBI (DH3MUSCKUX BEJIWYMH, HAXOIUTH (HOpPMYJIBL
CBSI3BIBAIOLE JAHHYIO (DU3MUYECKYIO BEIMYMHY C JPYTHMH BEIUYMHAMH, CTPOUTH TpapuKi HW3yUSHHBIX
3aBUCHMOCTEN (PUBHMUECKUX BEJTMUHH,

XapaKTepU30BaTh CBOMCTBA TN, (pU3NUECKHe SBICHUS W MPOLECCHI, UCIOMB3Ys MPABHIA CIOKEHHS CHJI
(Bmoms ofHOW mpsamoii), 3akoH ['yka, 3akoH [Mackams, 3axkoH ApxuMesa, MPaBUJIO PABHOBECHS phlyara
(6moka), «30710TOE MPABWIIO» MEXAHWKH, 3aKOH COXPAHEHHS] MEXaHWYEeCKOH SHEPrHuH, MPH ITOM JaBarh
CJIOBECHYIO (hOpMYIHPOBKY 3aKOHA M 3AMTUCHIBATH €0 MATEMATHUECKOE BBIPAKEHHUE,

OOBsCHSTE (pr3MUecKkue SIBICHHS], MPOLIECCHl W CBOWCTBA TET, B TOM YHCIe W B KOHTEKCTE CHTYAaIHid
MPAKTHUKO-OPHEHTHPOBAHHOIO ~ XapakTepa: BBLIBISTH  NPHUAHHO--CICACTBEHHBIE  CBSI3H,  CTPOUTH
obbsicHeHHMe U3 1-2 JTOrMYecKux IaroB ¢ Omopod Ha 1-2 WM3y4YeHHBIX CBOHCTBA (DPM3MUSCKUX SIBJICHUIA,
(bu3IUeCcKUX 3aKOHA WM 3aKOHOMEPHOCTH;

periars pacuéTHele 3a1aud B 1—2 MeWCTBHUS, MCHOMB3YS 3aKOHBI U ()OPMYJIBI, CBSI3BIBAIOIIME (hUHMUSCKUE
BEJIMYMHBI, HA OCHOBE aHAJM3a YCJIOBHUS 3aaUH 3aNMCHIBATH KPATKOe YCIOBHE, MOJCTABISTH (prsnueckme
BEJTMYMHBI B (DOPMYJIBI M TPOBOAUTD PACUETHL, HAXOIUTH CIIPABOYHBIE JaHHBIS, HEOOXOAUMBIE TS PEIISHHUS
3a7ad, OLEHUBATh Pea CTHIHOCTD OTYUSHHOH (PU3HIECKOH BETUIIHEL,

pacnosHaBarb MpPOOIEMbI, KOTOPbIE MOKHO PEIINTh HMpPH MOMONIM (PH3WYECKMX METOIOB, B OIMCAHHUU
WCCIeOBAHUS BBIIEISATH IPOBEPSIEMOe MpPeNoiokeHne (TUMOoTe3y), pas3iuuarb W HHTepHpeTHpOBATh
MOJTyYEHHBIN Pe3yJIbTaT, HAXOAUTh OLIIHOKH B XO/€ OIBITA, AeTaTh BBIBOBI IO €r0 pe3yIbTaram,

MPOBOUTE OMBITHI IO HAOTIOAEHHUIO (DU3HUECKIX SBJISHUH WITH (PU3UUECKUX CBOUCTB Tell: (DOpMyIMpOBaTh
MpoBepsieMble TTPEAIOIOKEeHHUs, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYIOBAHMUSI, 3alHCHIBATH X0
oneITa U (HOPMYTUPOBATH BHIBOJIBI,

BBITOJTHATE TPSMbIe M3MEPEHHs PACCTOSHHUS, BPEMEHH, MAacChl Teia, oO0BéMa, CHIIBI M TeMIeparypbl C
UCIIONB30BAHUEM AHAJIOTOBBIX M HH(POBBIX MPUOOPOB, 3AMUCHIBATE MOKA3aHUSI MPHOOPOB C YUETOM
3aJaHHOH aOCOMIOTHOH MOrPEITHOCTH U3MEPEHHIA;

MPOBOAUTH HMCCIEAOBAHME 3aBHCUMOCTH OJHOH (DH3MUECKOW BEMMUYMHBI OT JIPYTOd C HCIONB30BAHHEM
MPSIMBIX U3MEpPEHHH (3aBUCHMOCTH TYTH PAaBHOMEPHO NBIIKYILErOCs Tela OT BPEMEHH ABM)KSHHUS Tea,
CHJTBI TPEHHSI CKOJTBKEHHSI OT Beca Tea, KauecTBa 0OpabOTKH MOBEPXHOCTEH Tel U He3aBUCHMOCTH CHJIBI
TPEHHs! OT IUIOMAAN COMPUKOCHOBEHHSI TeJI, CHJIBI YIIPYTOCTH OT YV UTHHEHUS MPYKUHBI, BBITATKHBAOIICH
CHIJIBI OT 00bEMa MOrpy>KEHHOW YACTH TeNNa U OT IUIOTHOCTH KUAKOCTH, ¢ He3aBUCUMOCTH OT IJIOTHOCTH
Tena, OT IIyOWHBI, HA KOTOPYIO TIOTPY:KEHO TENIO, YCIOBUH IUIABAHUSI TEJI, YCIOBUI PaBHOBECHS pbluara u
O70KOB), yUacTBOBATh B IUIAHWPOBAHUH YUeOHOrO HMCCIeNOBaHMsS, COOMpPATh YCTAHOBKY W BBIMOJHSTH
MU3MEpeHus], Cleays MpPeNIOKEHHOMY IUIaHy, (PUKCHpOBaTh pesysibTarbl MONYUYSHHOW 3aBHCHMOCTH
¢du3rueckux BETWUMH B BHIE MPELIOKEHHBIX TAaOMMIl W TpadukoB, Aenarb BBIBOABI IO pe3yJIbTaTaM
WCCJIeIOBAHUSI,

MPOBOAUTH KOCBEHHBIE HM3MepeHHs (PM3MUeCKUX BEIMYMH (IUTOTHOCTH BEIISCTBA JKUAKOCTH M TBEPIOTO
Telna, CWIa TPEHHS CKOJNBKEHHsS, JaBieHWe BO3IyXa, BBITAIKMBAIOIIAS CHJIA, JASHCTBYIOIAS Ha
MOTPY’KEHHOE B JKUAKOCTH TENO, KO3((HLMEHT MONE3HOro ASHCTBHSI MPOCTBIX MEXAHM3MOB), CISIysI
MPeIOKEHHOH WHCTPYKUMH: TP BBITOTHEHUH W3MEPEHUi coOMpaTh 3KCIEPHMEHTATBHYI0 YCTaHOBKY U
BBIUHCIISITE 3HAUSHUE HCKOMOI BeJIMUIHHBI,

co0M0aaTh MpaBuJia TEXHUKU 0e30MacHOCTH MpH padote ¢ J1abopaTopHBIM 000pY JOBAHHEM;

VKa3bIBaTh MPHHIMITEI ASHCTBHSI TPHOOPOB M TEXHHUECKUX YCTPOWUCTB. BECHL, TEPMOMETp, AUHAMOMETP,
coolmaronmecs: cocyabl, bapoMerp, pbruar, HOABMKHBIN U HEIMOABHKHBIA OJIOK, HAKJIOHHAS TUTOCKOCTH;
XapaKTepU30BaTh MPHHLHIEI JEHCTBUS U3YUSHHBIX MPHOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOil HA UX
onucaHus (B TOM YHCJE. MOIMHIHUKH, YCTPOHCTBO BOAOMPOBOAA, THAPABINYSCKHN MPECC, MaHOMETD,
BBICOTOMED, MOPIIHEBOW HACOC, apEeOMETP), WCMONL3YS 3HAHUS O CBOMCTBAX (PUBMUECKUX SBJICHWN W
HeoOXoauMbIe (PU3HIECKHEe 3aKOHBI M 3aKOHOMEPHOCTH,

MPUBOJNTE MPUMEpPBI (HAXOAUTHh MH(POPMAIMIO O IPUMEpax) MPaKTHIECKOro MUCIONb30BAHUS (PU3HIECKIX
3HAQHWI B TOBCEJHEBHOW >KM3HH IIs1 obecneueHus: Oe3omacHOCTH mpu obpameHunn ¢ npubopamud U
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TEXHUUECKUMH YCTPONUCTBAMU, COXPAaHEHHUS 370POBBSI U COOTIOJIEHNS HOPM DKOJTOTMUYECKOTO MTOBEISHHUS B
OKpY:Karolen cpene;

OCYIIECTBIIATh 0TOOP UCTOUHHKOB WH(popMamu B MHTepHETE B COOTBETCTBHU C 3aJAHHBIM MOHUCKOBBIM
3ampocoM, Ha OCHOBE HWMEIOIIMXCS 3HAHWM W MyTEM CpPaBHEHWS Pa3IMYHBIX WCTOYHHKOB BBIACISTH
HH(POPMAITHIO, KOTOPas SBJISETCS TPOTHBOPEUNBON HITH MOMKET OBITH HETOCTOBEPHOIA;

WCMOJb30BATh MPH BBITOJHEHWH Y4YeOHBIX 3aJaHUA HAYUYHO--TIOMYJSPHYIO JUTEPATYPY (PH3HUECKOrO
CONIeprKaHmsl, CIPABOYHBIE MaTeprasibl, pecypchl cetn MHTepHeT, BIaaeTs mpuéMaMiu KOHCHEKTHPOBAHMS
TEKCTa, MpeoOpa3oBaHus MHPOPMALIUH U3 OTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBarh COOCTBEHHbIE KpPaTKHE THMChHMEHHBIE W VCTHBIE COOONIEHHS HA OCHOBE 2—3 WCTOYHHUKOB
uHpopMau  (PU3NUECKOr0 COJEPIKAHWS, B TOM 4HCJIe MyONWYHO Jenarh KpaTKHe COOOINEHUs O
pe3ynbTaTax MPOEKTOB WM VUeOHBIX WCCIENOBAHWM, MpPH 3TOM TPAMOTHO HCIONB30BATh HM3YYeHHBIN
MOHSTUMHBIN ammapar Kypca (PU3UKH, CONPOBOXKIATH BLICTYIIJIEHHE MPE3eHTAIUEH;

MPH BBIIOJHEHWHM YYeOHBIX MPOEKTOB W HCCASAOBAHWM pachpenensTb OOS3aHHOCTH B TpyINE B
COOTBETCTBHH C TIOCTABJICHHBIMH 337a9aMW, CJISIUTH 34 BBIOTOJHEHWEM IIJIaHa JSHCTBHM, aaeKBaTHO
OlleHHBAaTh COOCTBEHHBIM BKJIaA B  JESTENBHOCTh TPYINbL  BBICTPaWBaTh  KOMMYHHKATHBHOE
B3aMMO/ICHCTBIE, VUATLIBAS MHEHUE OKPYKAIOIIHX.

WCITIONTE30BATh TTOHSTHS, Macca U pa3Mephl MOJIEKYJI, TEIIOBOS ABMKSHUE aTOMOB U MOJIEKYJI, arperarHbie
COCTOSIHUSI BEIIECTBa, KPHUCTAUTMUeCkWe W aMopdHble Teja, HACHIIEHHBIH W HEeHACHIIEHHBLIA map,
BIAXHOCTb BO3MAyXa, TEMIIEpaTypa, BHYTPEHHSSI JHEPrHs, TEIUIOBOW JBUTaTeNlb, 3JIEMEHTAPHBIN
JNEKTPHUSCKUN 3apsil, ASKTPUUIECKOS TIOJIE, TTPOBOAHUKHA W JAIISKTPUKH, TTOCTOSHHBIA 3JISKTPUUSCKI
TOK, MArHUTHOE TIOJIE;

pazmuuath SBIEHWS (TEMJIOBOE paclMpeHHe W CXKarue, Temonepenadya, TeljIOBOe paBHOBECHE,
CMAUMBAHWE, KaMWUIAPHBIE SBJICHUS, WCMApPEHWE, KOHJASHCAIWS, IUIABJICHHE, KPUCTAJLTA3AINS
(oTBepaeBaHue), KUTIEHVE, TEIUIonepenaua (TermIonpoBOAHOCTb, KOHBEKIUS, H3TyUeHHE), DIEKTPU3aIUs
TEJ, B3AUMOJCUCTBUE 3apsaoB, JSHCTBUS AIEKTPUUSCKOrO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJCHCTBUE
MAarHUuTOB, NEHCTBHE MArHATHOTO TIONS HA MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAS WHIYKIHS) IO
OMHCAHUI0 WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OILITOB, JEMOHCTPUPYIOIIMX NaHHOE (PU3HUECKOES
SIBJICHUE,

pacrosHaBaTh MPOSBIEHUE H3YUEHHBIX (U3MUESCKUX SBJSHHM B OKPYXKAIOIEM MHUpPE, B TOM YHUCIE
(usnueckue gBJIEHUS B TPHUPOJE. TMOBEPXHOCTHOE HATSKEHWE WM KAUJUISIPHBLIE SBIEHUS B MPUPOJE,
KPHCTAJUTEI B TIpupoae, u3nydenne CoiHIa, 3aMep3aHne BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHL,
TyMaHa, WHes, CHera, JJIEKTPUUECKWe SBIIeHUS B arMocepe, SJIeKTPUUECTBO JKHMBBLIX OpPraHU3MOB,
MarHUTHOE Toj1e 3eMiTH, apeiid MOm0CoB, PONb MArHUTHOTO MO A/ JKU3HH Ha 3eMJle, TOISIPHOE CHUSHUE,
MPH 3TOM MEPEBOJUTE MPAKTUIECKYIO 33/1auy B YUeOHYI0, BBIIENATh CYIECTBEHHbIE CBOWCTBA (MTPU3HAKH)
(bU3HMUECKUX SBICHUIA,

ONUCHIBATh HW3YUEHHBbIE CBOMCTBA Tem W (PU3MUecKkHe SBJIEHUS, HWCTIONL3YS (PUMUSCKHE BeTAYHHBI
(TemmiepaTypa, BHYTPEHHSIS SHEPTHSI, KOMMYECTBO TEMIOTHI, VeIbHAs TEMIOEMKOCTh BENIECTRA, YASTbHAS
TENNoTa IUIaBNEHUS, VJASNbHAS TelIoTa NapooOpa3oBaHUs, VJeNbHAS TElmIoTa CropaHds TOIJIMBA,
k03D (PUIMEHT TMOME3HOr0 MAelCTBUS TEIIOBOM  MalllMHBL, OTHOCHUTENBHAS BJIAKHOCTH BO3AyXa,
JMEKTPHUSCKHUNA 3apsill, CHIA TOKA, JISKTPHUSCKOS HaNPSLKEHUE, COMPOTUBJICHHUE TPOBOAHUKA, VASTLHOS
COTIPOTUBIIGHUE BEIIeCTBA, paboTa M MOIIHOCTh DJIEKTPHUYECKOrO TOKA), MNP OMHUCAHWUH TMPABHIBLHO
TPaAKTOBATh (PH3MUECKHUN CMBICT MCITOIB3YEMBIX BEMYNH, 0003HAUYEHHUS W €TUHHILI (PU3MUECKUX BEJINUNH,
HAXOAUTH (OPMYITLL, CBS3LIBAIOIIME TAHHYIO (PH3WYECKYIO BENUUMHY C JPYTMMH BETUUAHAMHU, CTPOUTH
rpad)uKu U3yUeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTMUHH;

XapaKTEPU30BaTh CBOMCTBA Tej, (PM3UUECKHWE SBJIEHUS W TPOLECCH], UCMONL3YS OCHOBHBIE TOIOKEHHUS
MOJIEKYJISPHO--KHHETHIECKOH TEOpHM CTPOEHWS BEMECTBa, MPHHITUN CYNEpPHO3UIUM  Toield (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs 3apgia, 3akoH OMma Juis yuactka 1enu, 3akoH Jhxoyas—JSlenna,
3aKOH COXPAaHEHWS JHEPrHM, MPU 3TOM JaBaTh CIOBECHYIO (POPMYTMPOBKY 3aKOHA M 3alUCHIBATH €ro
MaTeMarnuecKoe BEIPAKEHIE,

OOBICHITL (PU3HMYecKde TpOIecChl W CBOMCTBA Teld, B TOM UYHCIE W B KOHTEKCTE CHTYaIHi
MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, BBISIBINTH MPUUHHHO-CIIECTBEHHBIE CBS3U, CTPOUTEH OOBIICHEHUE
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n3 1-2 JOruyeckux maroB C Omopoil Ha 1-2 HW3yYeHHBIX CBOHCTBA (PM3HUECKHUX SIBICHHH, (U3HUISCKHX
3aKOHOB MJTH 3aKOHOMEPHOCTEI1;

periars pacuéTHble 3a4aud B 2—3 NEWCTBUS, MCHONB3YS 3aKOHBI U ()OPMYJIBbI, CBSI3BIBAIOIIME (hUBHUSCKUE
BEIMYMHBI, HA OCHOBE AHATM3a YCJIOBHSI 3aJaud 3alUCHIBATH KParkoe YCIOBUE, BBIBISTH HEIOCTATOK
JAHHBIX JUIS PEIISHUsI 3a0a49H, BEIOHUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIE TS €€ PElIeHHUS], IIPOBOIATh
PacuETHI M CPAaBHUBATH MOy USHHOE 3HAUCHHE (PU3MIESCKON BEJTMIUHBI C M3BECTHBIMU TAHHBIMH,
pacmosHaBarb MPOOIEeMBbL, KOTOpble MOKHO PEIINTh MPH TOMOIM (PU3MISCKUX METOIOB, HCIOJIb3YSI
ONHMCAHHUE WCCIEeNOBAHUS, BBLACTSTH MPOBEPSEMOE MPEINONIOKEeHHE, OLEHUBATh MPABUIBHOCTD IMOPSAKA
MIPOBEICHUS UCCISAOBAHMSI, AE1ATh BHIBOIBI,

MIPOBOAUTH OIBITHI IO HAOMIONCHUIO (PM3NUESCKUX SIBICHUN WIH (PU3NUSCKUX CBOWCTB Tel (KANMWJLISIPHBIC
SIBJICHUSI, 3aBUCHMOCTD JaBJICHHS BO3AyXa OT ero 00b&Ma, TeMIieparypbl, CKOPOCTH MPOL[eCcCa OCTHIBAHUS H
HArpeBaHus MPH U3TYUYSHUH OT IBETA M3JyJAomIel (IOTJIOMAronel) MOBePXHOCTH, CKOPOCTh HCIAPEHHSI
BOJBI OT TEMITEPATypPbl KUJKOCTH U IUIOMIAAHA &€ TMOBEPXHOCTH, JIEKTPU3AMs Tel W B3aMMOJEHCTBHE
ANIEKTPUYECKUAX 3apsiIOB, B3aMMOJCHCTBHE IOCTOSHHBIX MArHUTOB, BU3YATH3ALMsl MArHUTHBIX TOJICH
MOCTOSHHBIX MArHUTOB, AEHCTBUS MATHUTHOT'O IOJISI HA MPOBOXHHUK C TOKOM, CBOWCTBA DJIEKTPOMArHHTA,
CBOMCTBA DJIEKTPOIBHUTATENTSI IMOCTOSHHOIO TOKA): (POPMYJIMpPOBATH TMpPOBEPSeMbIe IPEINOTIOKESHUS,
cobupare YCTAaHOBKY M3 MPELIOKEHHOTO OOOpYIOBaHHMS, ONHCHIBATH XOA ONbITA W (POPMYIHPOBATH
BBIBOJIBL,

BBITOJHATE TpPSMBIE H3MEPSHHS] TEMIIEPaTypbl, OTHOCHTETBHOH BIAKHOCTH BO3AyXa, CHJBI TOKQ,
HAIpPSsDKeHUSI ¢ MCTIOTBb30BAHMEM AHAJIOTOBBIX NMPHOOPOB W JATUMKOB (DPM3MUECKUX BEJIMYHMH, CPABHHBATH
Pe3yNLTaThl K3MEPEHUH ¢ YUETOM 3aJaHHOM abCOMOTHON MOrPeIIHOCTH;

MPOBOAUTH HMCCIEAOBAHME 3aBHCUMOCTH OJHOH (DH3MUECKOW BEMMUYMHBI OT IPYTOd C HCIONB30BAHHEM
MPSMBIX U3MEpPEHHH (3aBUCHMOCTH CONPOTHBIICHHUS MPOBOAHUKA OT €ro JJIMHBL IUIOMATH MOMEPEeIHOro
CEUEHHS M YISIBHOTO COMPOTHBIICHHSI BEIECTBA MPOBOJHUKA, CHITBI TOKA, UIYIIETO Yepe3 MPOBOAHHK, OT
HANpsDKeHUS] Ha TPOBOJHHKE, HCCICNOBAHME IMOCTISAOBATEIBHOTO M TMAPALISTBHOIO COSIMHEHHUI
MPOBOAHMKOB). TUIAHUPOBATH HCCISIOBAaHUE, COOMpPATh YCTAHOBKY M BBIIONHSITH HM3MEPEHHS], CIEmysl
MPeSIOKEHHOMY TIJIaHy, (PMKCHPOBATh PE3YJIbTATHI MOIYYEHHOH 3aBUCHMOCTH B BHE TaOIHI] U rpaHKoB,
JienaTh BBIBOJBI IO Pe3yJIbTaTaM MUCCISTOBAHMS,

MPOBOAUTH KOCBEHHBIE M3MEpeHUs] (PH3MUSCKNX BeIWUMH (YIeNbHAsS TEIUIOEMKOCTh BEIIeCTBa,
COIPOTHBIICHHE IPOBOJHHKA, paboTa M MOIIHOCTH AIEKTPUUYSCKOro TOKA): IUIAHHPOBATH HM3MEPEHHS,
cobuparbk 3KCHEPUMEHTATBHYIO YCTAHOBKY, CIIEAys MPEeIOKeHHONH MHCTPYKIHMH, U BBIMUCISATH 3HAUCHHE
BEJINIIHEL,

cobmronarh MpaBuIa TEXHUKHA OE30MacCHOCTH IPH paboTe ¢ 1abopaTopHBIM 000PY IOBAHUEM;
XapaKTepU30BaTh MPUHLHIEI JeHCTBUS N3YUSHHBIX MPHOOPOB M TEXHUUECKAX YCTPOMCTB C OMOPOH Ha MX
onmucaHusl (B TOM 4HCIE. CHCTEeMa OTOIUICHHS! JOMOB, THTPOMETp, MapoBas TypOWHA, amIepMmerp,
BOJBTMETP, CUETUYMK OJIISKTPHUSCKOW DSHEPrHH, JJIEKTPOOCBETUTENbHBIE TNPHOOPHL, HarpeBaTeIbHbIE
AMeKTporpubOpsl  (IpUMEPBI), AIEKTPHISCKUE TNPEIOXPAHUTENIHN, SJIEKTPOMArHUT, JJIEKTPOABUraresb
MOCTOSHHOT'O TOKA), UCTIONB3YSl 3HAHUSI O CBOMCTBAX (PM3MUESCKUX SIBJICHHH W HEOOXOAMMBIE (H3MIESCKUE
3aKOHOMEPHOCTH,

Pacmo3HaBaTh MPOCTHIE TEXHHUECKHE YCTPOHCTBA H U3MEPUTEIBHBIE PHOOPHI IO CXeMaM H CXeMaruIHbIM
pUCYHKaM (’KUAKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBHUTaTe/lb BHYTPEHHETO CrOPaHusL,
ANIEKTPOCKOIL, PEOCTAaT), COCTABISITH CXeMBI 3JIEKTPUUECKHX IeNeil ¢ MOCIeN0BaTebHBIM H MapaJLIeIbHBIM
COeIMHEHHNEM DJIEMEHTOB, pa3nyast yCIOBHBIE 0003HAUSHHSI 3JIEMEHTOB JISKTPUUSCKUX LIeTIeH;

MPUBOJNTE MPUMEPHI (HAXOAUTHh MH(POPMAIMIO O MPUMepax) MPaKTHIECKOro MCIONb30BAHUS (PUBHIECKIX
3HAHWI B TOBCEJHEBHOW >KM3HH JIs1 obecneueHus: Oe3omacHOCTH mpu obpameHnn ¢ npubopamud U
TEXHHUYECKUMH Y CTPOHCTBAMH, COXPAHEHHSI 37I0POBbSI H COOMIOASHUSI HOPM SKOJOTHUYSCKOTO MOBEASHUS B
OKpY:Karollen cpene;

OCYIIECTBJISITh TOMCK WH(pOpMaun (PU3NUECKOro conxepikaHuss B MHTepHETe, HA OCHOBE HMMEIOLIHXCS
3HAHWN W MYTEM CpPABHEHHWsSI MOMOJHUTEIBHBIX MCTOYHHUKOB BBIICSITH MH(POPMALHIO, KOTOPAs SIBISIETCS
MPOTUBOPEUNBON MM MOKET OBITH HETOCTOBEPHOIA;
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UCIIONB30BaTh TPH BBIMOJHEHWH YYEeOHBIX 3aJaHUI HAYUYHO--TIOMYJSIPHYIO JUTEpParypy (U3HUeCKOro
COIEpsKaHUsl, CIPABOYHBIE MaTEpHaibl, pecypchl cetn MHTepHeT, BaaneTs mpuéMaMH KOHCIEKTHPOBAHHS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIUHI U3 OTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3aaBarb COOCTBEHHBIE IMMCBMEHHBIE M KpaTKWe YCTHBIE cooOmeHus, o0000mas wWHpOpPMALU U3
HECKOJIBKUX MCTOYHHKOB (PU3MUECKOTrO COAEPKAaHUS, B TOM UHCJe MyOJIMYHO MPEICTaBISATH Pe3yJIbTaThl
MPOSKTHON WM HCCIEAOBATENBCKOH JASITENPHOCTH, TPH STOM T'PAMOTHO HCIOJNB30BATh H3YUSHHBIH
MOHSTHIHBIN armapar Kypca GU3NKH, COIPOBOKAATE BHICTYIIJICHHE TIPE3eHTaleH ;

TP BBITOJTHEHUH YIEOHBIX TPOSKTOB M UCCASIOBAHNH (DPU3MUSCKHX TPOLECCOB PaCIIpeesisiTh 00sI3aHHOCTH
B TPYIIIe B COOTBETCTBHM C IMOCTABJICHHBIMH 3a1adyaMy, CJISIUTh 3a BBIMOJHEHHEM IUIaHAa JSHCTBUH U
KOPPEKTHPOBATh €ro, aNeKBaTHO OLEHMBATH COOCTBEHHBIH BKJIAA B JESTEIBHOCTH TPYIIIBI, BBHICTPAHBATH
KOMMYHHUKATHBHOE B3aUMOJIEHCTBUE, TIPOSIBIISISI TOTOBHOCTH Pa3periaTh KOH(IMKTHL.

UCIIONB30BATh TOHSITUS. CHCTEMAa OTCYETa, MarepuajibHas TOUYKA, TPASKTOPHS, OTHOCHTEIBHOCTH
MEXaHHYECKOro JABWKEHHs, naedopmanus (ympyras, IUIACTUYECKas)), TPEHHE, LEHTPOCTPEMHUTEIEHOE
YCKOpEHHE, HEBECOMOCTb H IEperpy3Kd, LEHTP TSDKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TSDKECTH
TBEPAOTrO TENa, PABHOBECHE, MEXaHWUYeCKWe KoineDaHWs W BOJHBL, 3BYK, MH(]Pa3BYK W YIBTPas3BYK,
ANIEKTPOMArHUTHBIE BOJIHBI, [IKAJda SIEKTPOMArHUTHBIX BOJH, CBET, OJMM30PYKOCTh M JATbHO30PKOCTD,
CIEKTPBI HCITY CKAHUSI U TIOTJIOMIEHHS], anb(a-, 6eTa- 1 raMmMa-u3IyYeHHs], H30TOMbL, SASPHAs JHEPreTHKA,
paznuyarh sBiAeHUS (paBHOMEPHOE W HEepPaBHOMEPHOE MpPSMOJIMHEHHOE IBIDKEHHE, PaBHOYCKOpPEHHOE
NpSIMOTMHEHHOEe JBIDKEHHE, CBOOOIHOE TMajaeHHe Tell, PAaBHOMEPHOE MBIJKEHHE 110 OKpPYKHOCTH,
B3aUMOJICHCTBHE TEJN, PEaKTHBHOE JBIIKEHHE, KomebaTeabHOe IBIKEHHE (3aTYXAIOIINEe W BBIHYKICHHBIC
Ko1e0aHusI), PE3OHAHC, BOJHOBOE IBIDKEHHE, OTPAaKEHHE 3BYKA, NPSIMOTMHEHHOE pacipoCTpaHEHHUE,
OTpaKEeHHE U IPETOMIICHHE CBETA, NOJHOS BHYTPEHHEE OTPAKEHHE CBETa, pasIoxkeHHe Oenoro ceera B
CIeKTP W CJIOKEHHE CIEKTPATBHBIX IIBETOB, IUCIIEPCHSI CBETA, ©CTECTBEHHAS PaAlOAKTHBHOCTD,
BO3HUKHOBEHHE JITHEHUATOro CHeKTpa M3JIYyUYeHHs]) MO OMMCAHUIO UX XapaKTEePHBIX CBOWCTB W HA OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HMUECKOe SBIICHHE,

pacmo3HaBarh MPOSIBICHHWE W3YUYSHHBIX (PU3HUECKHX SIBJICHWI B OKpY’KaromeM MHUpe (B TOM HHCIe
¢dusnueckue SBICHUS B TPUPOJE. TPWIMBBI M OTJUBBLL JBWKeHHe IutaHeT COMTHEYHOH CHCTEMBI,
PEeaKkTHBHOE [BW)KEHHWE JKMBBIX OpPraHW3MOB, BOCIPHSTHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSICEHHE,
CeliCMUYECKHe BOJHBI, IIYHAMH, 3XO0, [IBETA TeJI, ONTHIESCKHE SIBJICHUSI B IIPHPOE, OMOIOrHIeCKOe NeHCTBHE
BUAUMOTO, YJBTPA(HOIETOBOrO W PEHTIEHOBCKOr'0 H3IYYEHHH, €CTeCTBEHHBIM paIHMOaKTHBHBIA (HOH,
KOCMHYECKHE JIy4H, PaJHOAKTHBHOE H3JIYUYEHHE NPHPOAHBIX MUHEpAIOB, NEHCTBHE PaIHOAKTHBHBIX
W3TyYSHHI HA OPraHu3M YesOBeKa), MPU ITOM IEepPEBOJUTH MPAKTHUECKYIO 3a1ady B YUSOHYIO, BBIACTATH
CYILECTBEHHBIE CBOMCTBA (MTPHU3HAKH) PU3MUESCKHX SIBIICHH,

ONHUCHIBATh M3YUCHHBIC CBOMCTBA TeI H (PUBHUSCKUE SBJICHHUSL, UCIIOMB3Ys (PU3HUSCKHE BETUIUHBI (CPeaHSIS
W MTHOBEHHAsI CKOPOCTE Teja MPU HEePaBHOMEPHOM JBIKEHHH, YCKOPEHHE, MepeMeIleHne, My Th, YIJIOBas
CKOPOCTb, CHJIa TPEHHMS, CHJIA YHPYTOCTH, CHJIA TSDKECTH, YCKOpEHHe CBOOOTHOrO IAJCHHsS, BEC Tena,
UMITYJIbC TeJIa, UMITYJIBC CHIBL, MEXaHWueckas padoTa W MOIIHOCTh, NMOTCHIMAJbHAS JHEPrus Tena,
MOJHSITOTO HAJ MOBEPXHOCTHIO 3eMJTH, TOTSHIINATBHAS SHEPr sl CXKATOH NPy KUHBIL, KWHETHUECKAast SHEPT UL,
MOJTHAsT MEXaHNYECKAsl SHEPTHsl, Iepruo/] U 4acToTa KonebaHui, JJIMHA BOJIHBL, TPOMKOCTB 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, IOKA3areilb MPeTOMJISHHSI CpeAbl), NMPH ONUCAHWHM MPABWIBHO TPAKTOBATH
¢u3mueckuii CMBICIT UCIIOIB3YEMBIX BETMUHH, OOO3HAYEHUSI U €IUHUIBI (PU3MUSCKIX BEIUUMH, HAXOAUTh
(OpMyJIBI, CBSI3BIBAIOIIME JTAHHYIO (PM3WUYESCKYI0 BEIMUYMHY C IPYTHMH BEIHMYMHAMH, CTPOHUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PM3MUSCKIX BEJIHIHH,

XapaKTepU30BaTh CBOMCTBA T, (PU3NIESCKHE SBJISHUS U TPOLECCHL, HCIOMB3YSI 3aKOH COXPAHEHHSI YHSPr Y,
3aKOH BCEMHPHOT'O TSITOTEHHSI, IPHHLINATI CYNEPITIO3ULINH CHJI, PHHIIAI OTHOCUTENbHOCTH [ amites], 3aKOHBI
HrroToHa, 3aK0H COXpaHEHHsS UMITYJIbCA, 3aKOHBI OTPAKSHUS W TPETOMIICHHSI CBETA, 3aKOHBI COXPAHEHUS
3apsiiOBOTO U MAacCOBOTO UMCEN MpPH SIASPHBIX PEaKUUsX, IPH 3TOM JaBaTb CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3AIHCHIBATH €r0 MATEMATHIECKOE BBIPAKESHHE,

OOBsCHSTE (U3UUeckue NpPOLEeCCHl W CBOMCTBA Ted, B TOM UHCIAE W B KOHTEKCTE€ CHUTYaLUH
MPAKTHUKO-OPHEHTHPOBAHHOIO ~ XapakTepa.  BBUIBISTh  NPHUAHHO--CIICACTBEHHBIE  CBSI3H,  CTPOUTH

18



oObsicHeHHe U3 2—3 JOTWYECKHX IIaroB C OMOpod Ha 2—3 W3YYEeHHBIX CBOMCTBA (DPU3HMUSCKHUX SIBJICHHIA,
(U3IUeCKX 3aKOHOB HJTH 3aKOHOMEPHOCTEIA;
permars pacuyéTHele 3a7aud (OMUpPAIONINecs Ha CUCTEMY H3 2-3 ypaBHEHWI), HCIOIB3YS 3aKOHBI U
(bopMyIBL, CBsI3BIBAIONME (PU3MUESCKHE BEIMUMHBL HA OCHOBE aHAIM3a YCJIOBHS 330aYd 3alHCHIBATH
KpaTKoe YCJIOBHE, BBISBIISATH HEAOCTAOUME WM H30BITOUHBIE JAHHBIC, BBHIOMpATH 3aKOHBI M (DOPMYIIBL,
HEOOXOIMMBIE JUTS PEIISHHUS, TPOBOANTE PACUETHI U OLEHUBATH PEATUCTHYHOCTE MOJIYUYEHHOrO 3HAYCHHSI
(hUBUIECKOI BETUMUNHBI,
pacmosHaBarb MPOOJIEMBL, KOTOpble MOXKHO PEIINTh MPH TOMOIM (PU3HMISCKUX METOIOB, HCIOIb3YSI
ONHMCAaHHUE WCCIEeIOBAHUS, BBLACTSTH IMPOBEPSIEMOE MPEINONIOKEeHHE, OLEHUBATh MPABHILHOCTD IMOPSAKA
MPOBEICHUS UCCISAOBAHMS, AE1ATh BBIBOIBI, HHTEPIPETHPOBATH Pe3y IbTarbl HAOMIOICHUHA 1 OITBITOB;
MPOBOAUTH OIBITHI MO HAOMIOACHWMIO (DM3MUYSCKUX SIBICHUN WM (PU3HUECKHX CBOWCTB Ten (M3yUeHHE
BTOpOro 3akoHa HeIOTOHA, 3aKOHA COXpaHEHWs SHEPIHH, 3aBUCHMOCTh MEepHoAa KOIeOaHUi MPyKIHHOTO
MAasITHAKA OT MacChl TPy3a M JKECTKOCTH MPYKHHBI M HE3aBUCUMOCTb OT aMILTATYABI MAJIBIX KOTeOaHMH,
MPSIMOTMHEHHOE PACIPOCTPAHEHHE CBETa, paslokeHHe Oeloro CBera B CIEKTP, H3YUYEHHE CBOWCTB
M300paKeHns B TJIOCKOM 3€pKajie M CBONCTB W300pakeHHs TpeaMeTa B CoOMparoniell IMH3e, HaOIroqeHne
CIUTOIIHBIX W JTHHEWYATHIX CIEKTPOB M3TYUSHHS). CAMOCTOSTEIbHO COOMPATh YCTAHOBKY M3 M30BITOUYHOTO
Habopa 000pYJOBAHMS, OMUCHIBATE X0 ONBITA M €TI0 Pe3yJIbTaThI, (POPMYIHPOBATH BHIBO/IBI,
MPOBOAUTH MPH HEOOXOAUMOCTH CEpPHIO MPSMBIX U3MEPEHU, ONpenesis CpeaHee 3HaAuSHue u3MepsieMoit
BeIMuMHbl ((POKYCHOE paccTOSHHE COOWparomieil JTUH3bI), OOOCHOBBIBATHL BBHIOOP crocol0a W3MEpeHHs
(M3MepuTETBHOrO TPHOOPA);
MPOBOAUTH MCCISAOBAHME 3aBUCUMOCTEH (DPM3MUSCKHX BETMYMH C WCIIOIB30BAHUEM MPSIMBIX H3MEpPEeHHH
(3aBHCHMOCTH TIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JABIDKEHHWH Oe3 HauYalbHOH CKOPOCTH, Iepuona
KoJeOaHnii MareMaTH4ecKoro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPaKEHHs CBEeTa OT yria
MaJSHUS U YIJIa TPEJIOMIISHHS! OT YIJIa TaeHHs]). IUIAHNPOBATh UCCIEA0BAHUE, CAMOCTOSTEIBHO COONparhb
YCTaHOBKY, (PMKCHPOBATH PE3YJILTATHI MOTYUSHHON 3aBHCUMOCTH (PM3HMUSCKUX BEIWYWH B BHAE TabiauI U
rpa¢uKoB, Aenarh BBIBOIBI IO Pe3yJIbTaraM UCCIeI0BAHHSL,
MPOBOAUTH KOCBEHHBIE W3MepeHHUs] (PU3MUecKNX BeIH4YWH (CPemHssi CKOPOCTb M YCKOpPEHHE Tena Tph
PaBHOYCKOPEHHOM JIBUIKEHUM, YCKOPEHHWe CBOOOTHOTO MANeHHSs, KECTKOCTh TPYKHHBI, KO3 HIIMEeHT
TPEHHS! CKOJIbKEHHUSI, MeXaHn4IecKast paboTa 1 MOIITHOCTE, YacTOTa U MePHO KoneOaHui MaTeMarnaecKoro
W TPYKHHHOT'O MAsITHUKOB, ONTHYECKas CHja COOMpAroIneli JIMH3bI, PatioaKTHBHBIA ()OH). TUIAHWPOBATH
M3MEpeHus], COOMPaTh IKCIIEPIMEHTATEHYIO YCTAHOBKY W BBITOJHSTE H3MEPEHUS, CIAeys MpPelTOKEeHHOMN
WHCTPYKUWH, BBIYUCISATH 3HAYEHHE BEIMUMHBI W AHAIM3WPOBATH MOTYUEHHBIE PE3YJIBTaThl C YUYETOM
3aaHHON MOTPEITHOCTH U3MEPEHUH;
coOMOIaTh MPaBKia TEXHUKH 0e30MacHOCTH MpH padoTe ¢ 1adopaTopHBIM 000pY JIOBAHHEM;
pazIuyaTh OCHOBHBIE MPU3HAKH HM3YUEHHBIX (PHU3MUECKWX Monened: MarepuaibHas TOUKa, abCOMIOTHO
TBEPAOE TEJIO, TOUSUHBI MCTOYHUK CBETA, JIy4, TOHKAS JIMH3A, TUIAHETapHash MOJETb aroMa, HyKJIOHHast
MOZEeJ b aTOMHOT'O SIIAPa;
XapaKTepU30BaTh MPHHLHIEI JEHCTBUS N3YUSHHBIX MPHOOPOB M TEXHUUECKUX YCTPOHCTB C OMOPOil HA UX
onucaHusl (B TOM HYHCNE: CIHIOMETP, JATYUKH TMOJOKEHHSI, PACCTOSHUS M YCKOPSHHsl, PaKera, dXOJOT,
OYKH, TIEPHUCKOI, (poroammapar, ONTHYECKHE CBETOBOABIL, CIIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa),
UCIIONB3Y Sl 3HAHUSI O CBOMCTBAX (PU3HUSCKHX SIBICHHUH W HEOOXOMMBIE (PU3HUSCKAE 3aKOHOMEPHOCTH,
UCIIONB30BaTh CXEMbl M CXEMAaTWYHBIE PHCYHKH HM3YUSHHBIX TEXHHYSCKHX VCTPOHCTB, M3MEPUTEIBHBIX
pubOPOB M TEXHOTOIHIESCKUX MPOLIECCOB IPH PEIISHNH YIeOHO--TIPAKTHUECKHX 33429, ONTHISCKAE CXeMBI
IS TTIOCTPOSHUSI H300paKeHNH B TUIOCKOM 3epKajie H COOMParOIIeH JTMH3e;
MPUBOJNTE MPUMEpPBI (HAXOAUTH MH(POpMAIHIO 0 IPUMepax) MPaKTHIECKOro MUCIONMb30BAHUS (PU3HIECKIX
3HAQHWI B TIOBCEJHEBHOW KM3HU MIs1 oOecrmedeHust Oe30macHOCTH mpH oOpalmeHnd ¢ mpudopaMu U
TEXHHUYECKUMH Y CTPOHCTBAMH, COXPAHEHHS! 37J0POBbSI H COOMIOASHUSI HOPM SKOJOTHUYSCKOTO MOBEASHHS B
OKpY:Karollen cpene;
OCYIIIECTBJISITH MMOUCK HH(popMarmu (pusuueckoro coxepkanus B MHTepHETe, CaMOCTOSTENEHO (POpMYIHpY ST
MIOWCKOBBIN 3aIpoc, HAXOAWUTH IMyTH OMPeNeIeHHs] JOCTOBEPHOCTH IOMYyYEHHOW MH(pOPMAIMK HA OCHOBE
UMEIOLIXCSI 3HAHUH U JOMOTHATEIBHBIX UCTOUHUKOB;
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WCIIONB30BaTh MpPU BBITOJTHEHWH YYeOHBIX 3aJaHUI HAYUYHO--TIOMYJSIPHYIO JUTEparypy (U3HUECKOro
COZIeprKaHms, CIPAaBOUHBIE MaTepualbl, Pecypchl ceTH MHTepHer, BIageTh NpuéMaMy KOHCIEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIUHI U3 OTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3aaBark COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOLIEHHS HA OCHOBE WMH(pOPMALMH W3 HECKOJIBKUX
WUCTOUYHHKOB (pHM3HUECKOro comepkaHds, MyONIMYHO NPSACTABISTH PE3YJbTarbl MPOSKTHOH — WJH
HCCIEe0BATENbCKON NeATENBHOCTH, TP 3TOM IPaMOTHO HCHOJIB30BAaTh U3YUEHHBIH MOHITHNHBIA ammapar
M3y4aeMoro pasjena (U3MKH U COMPOBOXKAATH BBICTYILICHHE IIpe3eHTaluell ¢ y4éroM ocoOeHHOCTel
ayIUTOPUH CBEPCTHUKOB.
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