MUHHCTEPCTBO IMPOCBEIEHHS POCCUHCKOW ®E/EPALIIN
MunucTepeTso odpazoBanus H HAYKH Pecnybanxn Kanmbikus
Vnpagaenne 06pazosaHus AMHHHCTPALNHE FOPOAA FAHCT LI

MBOY "KaaMbllKast ITHOKYALTYPHasi F’HMUA3HA am.3an-IManaaTe"

PACCMOTPEHO COIVIACOBAHO YTIBL P}K,II,EI 10
Pyvropomtens MO 3am.oupextopa no YBP HH-]?ERIGP
_‘_‘E} @7 wﬁﬂi&" "}{5% . %ﬂffzj’mﬁff ; ; J&" f}*‘#‘{ A=

l[d{.'l apnarosa [O.B. Hemrnpoea b.IK, : _ I"; Jlaﬂmeﬂd E.C.
'{Mﬁbmu Ne ©  or Ne 0T % 'ﬁﬂff NL' *«_‘-’.-;3.6’” oT
okt 04 AEE v W of A% T o« }_x o3 il M,p?ﬁ r

PABOYASI IPOI'PAMMA

yueOHHOTo npejamera «Pusnkan

s 0ByuaouMxes 7-9 K1accos

r. Junera 2023 roa




NOAACHHTEJbHAS 3AITMCKA

[Tporpamma no ¢u3zMke Ha yposHe ocuoBuoro obduwero obpazopanus
COCTAB/EHA HA OCHOBE TIONOKeHWH W TpeboBaHWH K pe3yiabTaTaM OCBOSHHA Ha
Ba30BOM YPOBHE OCHOBHOH 00pasoBATE/bHOW UPOIPAMMBI, MpPelCTABIEHHEIX B
OI'OC 000, a Takxe ¢ yaéToM degepanbHoil pabodeii nporpaMMel BOCIHUTAHMA W
Konueniup nperojlasanis yaedHoro npemyera « DUznKan.

ComepxaHnne NOporpaMMmbl 10 (pu3MKe HalpasieHo Ha QopMHUpoBaHHe
ecTeCTREHHO-HAYTHOH TPaMOTHOCTH 00YHAIOUIMXCS. 4 OPIAHW3aUHI0 H3ydeHHs
pu3uKH Ha dedATeNBHOCTHOH ocHOBe. B nporpamme no (mimke yuuThIBAKTCH
BOBMOMKHOCTH y4eGHOTO mpenMera B peanusanuu tpebosanuit ®©I'OC 000 «
ILIAHEPYEMBIM JIMUHOCTHBEIM H MeTalpeIMeTHEIM pe3yabTaTaM 00y4eHus, a TaKoKe
MEHITpEeIMETHBIE CBA3H €CTECTBCHHO-HAYUHLIX YUeOHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOTO 001IEro 00pa3oBaHms.

Ilporpamma To ¢m3KKe ycTaHABAMBACT pacnpejlesente yyedHoOro MaTepHania
110 rojgaM obydeHus (Mo Kaaccam), npeamaraeT MPHMEPHYIO MOCIef0BaTelbHOCTh
M3y4EeHHA TeM, OCHOBAHHYIO Ha JIOTHKE pa3BHTHA NPEAMETHOr0 COJAEPKAHMA W
yuéTe BO3pPacTHRIX ocobDeHHOCTEH 00yIarOIIHXCA.

IlporpavmMa mo dusuke pazpadoTaHa ¢ 1ENbKD OKa3aHWUT METONHYECcKOH
TIOMOIIH YUHTENO B COo3ianuy pabovell mporpaMMs! TIo yueOHOMY IIpeaMeTy.

Duszuxa ABIIETCA  CHCTEMOOOpPa3yIOLIMM I CCTECTBEHHO-HAYYHBIX
yueOHBIX TPeIMeTOB, IOCKOALKY (PM3HUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W ABIEHMH, H3Y4YaeMBIX XWMHeH, OuonormeH, acTpoHoMHeH M (QU3IHYECKOH
reorpadmell, BHOCHT BKIAJ B  CCTCCTBCHHO-HAYUHYH)  KapTHHY  MHpa,
npemocTasnsier Haubonee HCHBIE 00pasllbl NPUMEHEITHA HAYYHOTO METoja
TO3HAHKA, TO €CTh crocoda noryvyeHns JOCTOBEPHBIX 3HAHUHA 0 MHpe.

Onua M3 TIaBHEIX 2afad du3udeckoro o0pa3’oBaHus B CTPYKType 00Llero
00pa3soBaHds COCTOMT B (DOPMUPOBAHHMH €CTECTBEHHO-HAYYHOH IpaMOTHOCTH WU
WHTepeca K Hayke y 00y4aronmxes.

Hzyuyeune (uswku Ha 0a3oBoM YypoBHe IpednonaraeT oOBIageHHe
CHEOYIOUMMH KOMIMETeHTHOCTAMH, XapaKTepH3YIOWMMH eCTeCTReHHO-HAYYHYIO
IPaMOTHOCTE!

*  HAYUYHO OOBICHATE SBJICHHNS;

» OLEHMBATH H MOHHUMATH OCODEHHOCTH HAYYHOTO HCCIIEIOBaHHS;

* WHTEPNpPeTHPOBATH  JaHHBIE M MCIOJIB30BATH  HAYHYHEIE
I0Ka3aTeNbCTBa 1718 NOIy4YCHHUA BLIBOJOR.

Llenn w3ydyenus (USHKH Ha YPOBHE OCHOBHOTO o0ulero obpasoBaHus
onpejenedsl B KoHumenuwn npemnojaBaHug ydeOHoro mpenMera «®@usmka» B
o0pazoBaTe/lbHEIX ~ OpraHHRalHsaX Poccuiickod  Dejepauiy, peatnu3yOLHX




OCHOBHEIE 00IIe0BpazoBarelBHEIE  NPOIPAMMBl, YTBEPKIOEHHOH PEIICHHCM
Koanerns MunucrepeTsa npocsetienns Poceuiickol @eaepauun (mpoTokolt oT 3
aexabps 2019 r. Ne ITK-4gn).

Henu n3yvaeHnsn QU3InAKH:

npuobpeTeHne MHTEpPEca M CTPEMICHMs ODYJarOLMXCs K HAyHHOMY
M3YYEHHIO MPHPOLNEL, DA3BHTHE MX MHTEICKTYANBHBIX H TBOPHECKHX
CIIOCOOHOCTEH;

pa3BHTHE MPEJICTABNSHHH O HAYYHOM METOMC TO3HAHKA 1 (hopMHpOBaHUE
HCC/1e{0BATebEKOTO OTHOLEHHA K OKPYKAIOIIUM SBISHUAM,;
(GOpMHpOBAHHE HAYTHOTO MHPOBO3ZPEHMS KaK Ppe3ylbTaTa M3yHeHuA
OCHOB CTPOSHHA MATEPHH U (YHIAMEHTA/ILHEIX 3aKOHOB (PUIUKH;
hopMHpOBaHKe TIPefCTABIEHAH O PONH (UMK JUIA PasBUTHA APYIUX
eCTeCTREHHBIX HAYK, TEXHHUKH H TeXHOJIOTHH,

pasBUTHC ~ TPEICTABIeHHH 0  BO3IMOXHBIX chepax  bygymei
npodeccHOHATBHOH JAeATeNbHOCTH, cBA3aHHON ¢ (H3KMKoH, MOAroTOBKA K
nansHeiieMy obyueHII0 B DTOM HATIPARIIEHNH.

JlocTiKeHpe STHX Ueneil nporpaMMpl [10 (u3KKe Ha YpOBHE OCHOBHOIO
ofiimere obpasoBannst obecneyuBasTca pellieHHeM CIEAYIOUIX 3a0a1:

-

npuobpeTeHde 3HAHMA © JUCKPETHOM CTPOEHHH  BRIIECTBa, O
MEXAHMYIECKHX, TeIUIOBBIX, JNICKTPHYECKHX, MATHMTHBIX H KBaHTOBBIX
STBIISHUSIX;

npuobpeTeHie yMeHUH ONMCHBATL U OOBACHATH (pu3HHeCKHe ABNEHUA C
HCIIO/TB30BAHHEM IOy Y€ HHBIX 3HaHHH,;

OCBOGHHE MeTONOB pelleHHs TIpoCTEHMIIMX pacueTHRIX 3amad ¢
HCTIOL30BAHHEM pusmueckux Mozenei, TBOPYECKHX H
NPaKTHKO-OPUEHTHPOBAHHELX 34/1a1,

pasBuTHE yMeHHil HAGmoaaTh MPUPO/IHEIE SBICHHS W BBUIOIHATE ONbITEH,
naGopatopusle  paboTel W SKCTEpPHMEHTAllBHBIE  HCCHEefoBalus
MCIIOIb30BAHMEM U3MEPHTEILHEIX IPHOOPOB;

ocBoeHHe npuEMOB paloTel ¢ uHdopManKei (QHINYSCKOr0 COAEpPKAHHA,
BKIFO4as WHOOPMAIHIO O COBPEMEHHBIX [IOCTHAKEHMAX (PH3HKH, aHATH3 H
KPUTHUYECKOE OlIEHHBAHUE H HpOpMaLHK;

3HAKOMCTBO cO cepaMy IpohecCHOHATLHON HeATeNbIOCTH, CBAZAHHbIMH
¢ (u3MKOH, H COBPEMEHHBIMH TEXHOJOIWAMM, OCHOBAHHBIMH HA
NOCTH/KEHHAX (PUIMUECKOH HAYKH.

Ha wsyuenue uzuku (0a30BEIH ypOBEHB) HA YPOBHE OCHOBHOTO obuiero

oGpasosanuus oTBoautes 238 uacos: B 7 kiacce — 68 wacoB (2 yaca B Heaeno), 8 8
gnacce — 68 wacos (2 yaca B Helemo), B 9 Kimacce — 68 uyacos (2 yaca B Helemo).




[TpennaraeMslii B nporpaMme no (QUsHMKe nepedeHb TabopaTopHeiX paboT u
ONBLITOB HOCUT PEKOMEHIATENBHbIH XapakTep, YIHTENs AeliaeT BuIOOp NpoBeneHus
naBopaTopHEIX paboT M ONBITOB € YYETOM WHJIMBHIYAILHBEIX OcCoDeHHOCTel
00yualouxes, CNUCKa JKCIePHMEHTANBHEIX 3a1aini, MpearaeMelX B paMKax
OCHOBHOTO TOCYJapcTBEHHOTO JK3aMeHa 110 (pu3uKe.




COIEPIKAHUE OBYYEHMSI

7 KJIACC

Pasnen 1. @usuka u e posib B MO3HAHHE OKPYKAIOULETO MHpa.

(dusuka — HayKa o Tpupojie. SIBTenus NPUPOAbLL QusHdIecKie ABJICHUA:
MeXauUIecKie, TeNNoBbIe, JIeKTPHYECKHe, MarHHTHRIE, CBETOBRIC, 3BYKOBbIE.

Dusuueckie BemmunHsl, Mameperue (U3MUECKUX BENUYHH. DUINUECKHE
npubopsl. [lorpemuocTs u3MepeHui. MexayHapoaHad cueTeMa CuHnLL

Kak (u3dMka W JpyrHe ecTeCTBEHHbIE HAYKH H3YHAIOT MPHPOLY.
EcTecTBEeHHO-HaYTHBIH MeTOA IO3HaHuH: HaGroneHte, TNOCTAHOBKA HAYTHOIO
BOMNpOCa, BEIABWKEHHE THITOTES, SKCICPHMCHT TIO I)pOBEpKe THIOTe3, 00BACHEHNE
HabmoaemMoro apneHud. OnucaHue (hu3uHecKux sSBICH Wi © NOMOLLBH MOJIETeH.

Hemoncmpaniil.

1. MexaupuecKme, TeIIoBse, 3IMEKTPHYECKHe. MArHUTHBIS, CBETOBRIC

SABICHUA,
2. duzuueckue NMpHOOPBL W NMPOLEAYPE TIPAMBIX H3MEpeHHui aHanoroBBIM H
U PoBEIM IPHOOPOM.

JabopamopHble pabontot i OnbiHIbL.

1, OnpeneseHHe [IEHb! jleTeHysl TKATbl H3MEPHTC/BHOIO npubopa.

2. M3mepeHwe paccTOAHHL.

3. WMsmeperne 06béma XKUIKOCTH 1 TBEP/OTO TENa.

4. OnpenencHue pasmMepos Ma/lbIX TC.

5. M3MmepeHue TeMIEpaTyphl TIPH [OMOIGH JKuAKOCTHOTO TEPMOMETPA H

naTyUKa TEMIEPATYPRI.

6. [IpoBejienre Mccae/0BaHys TO MPOBEPKE THIIOTEILL: JanbHOCTL [TONETd

[apyKa, IYMEHHOTO FOPU30HTAIBHO, TEM fonblue, Yem Oonblle BeICOTA
TyCKA.

Pasnen 2. llepeonayaibubie CBeICHHHA 0 CTPOSHHH BeIECTBA.

CrpoeHHMe BelIeCTBa: ATOMBl M MONCKYIEL, HX pazmepel.  OIBITEL,
NOKA3LIBAMOLIHE THCKPETHOE CTPOSHNUE BEIIECTRA.

JBueHHe YacTHI BEIIECTBA. Crs3p CKOpPOCTHM JBHEHHS 9acTull C
TeMIepaTypoil. bBpOYHOBCKOC JABIDKCHHE, auddysus. BlaumonencTBHE YacTHIL
RelIecTRa: IPHTDKEHIE U OTTATIKHBAHKUE.

ArperaTHbieé COCTOSHUS BEIIECTBA: CTPOCHUC IA30B, KUOKOCTeH ¥ TBEPILIX
(kpucTaTH4eCKuX) Teld. B3auMocsiIsh MERIY cBOMCTBAMH BEIIECTB B PazHBIX
ArperaTHBIX COCTOSHUAX H MX ATOMHO-MONEKYTAPHLIM CTPOCHHEM. QcobeHHOCTH
arperaTHLIX COCTOSHUN BOIbI.

Hemonucmpanuu.

1. HabmoeHue 6pOYHOBCKOTO JABIKCHHA,




2. Habmopenue muddyzum.

3. Habmiomenue  siBTeHHE,  OOBACHAOILMXCA  TPHUTDKEHHEM — HOH
OTTATKHBAHWEM YACTHUL BELIECTRA.

Mabopanioprbte pabonisl i onbinibl.

1. Omenka [gAaMeTpa 4roMa MeTogoM pagoB (€ MCIOIB30BAHUCM
(oTorpaduii).
2. OnbITE O HAOIOIEHUIO TEMJI0BOTO PACHIHPCHHA [a30B.
3. OnbiTel 10 0OHAPYKEHHIO NeHCTBHS CHII MOJEKYJISPHOTO NPHTAMKEHHA.
Paznen 3. [IpuseHue H B3aHMOleHCcTBHE Tel.
MexaHnuyeckoe BMKeHHe. PaBHOMEpHOE u lCpaBHOMEpHOE [ABHMKEHHE.
Ckopocts. Cpe/iHsis CKOPOCTH TIPH HEPAaBHOMEPHOM ABIKeHUM. Pact€r mytd u
BpeMeHH JIBIKEeHHA.
SlBmenue MHepuuu. JakoH WHepuuu. BsanmonedcTBue TeN KaK NPHYMHA
M3MEHEHHS CKODOCTH IBiKeHMs Tea. Macca kKak Mepa WHEPTHOCTH TCJIE,
ITnoTHOCTE BewmecTBd. CBA3EB TMIOTHOCTH € KOMHYECTBOM MONEKYN B CAMHHIE
00BéMa BElLIECTBA.
Cuna KaK XapaKTepueTHEa B3aumojeiicTeaa Ten. Cuila YIPYTOCTH M 3aKO0H
I'vka. M3aMepenue CHIBI ¢ MOMOIIBIO OHHAMOMETPA. HABnenue TATOTEHHSA M CHJA
tamecty. CHlta TSKecTd Ha Apyrux miaderax. Bec teaa. Hesecomocts. Chomenne
CHJI, HAlTPaBIEHHLIX TI0 ONHOH NpsMOH. PaBHOACHCTBYIOMAS CHIL. Cuna TpeHHA.
Tpenne ckoIbLKEHHT M TPELME TIOKO. Tpelue B TPHUPOIE H TCXHHKE,
HemoHcmpauu.
1. HabmromeHue MEXaHHYISCKOro JABIDKEHHA TeJa.
2. M3mepeHHe CKOPOCTH MTPAMOIUHCHHOIO JIBHKEHMS.
3. Habmopenue siBIeHHA HHEPLWH.
4. HaGnioeHHe H3MEHEHHS CKOPOCTH NPH B3aHMOJEHCTBUH TE.
5. CpaBHeHHe Macc 110 B3aHMOCHCTBHIO Tell.
6. CnosxeHye cHll, HAIPaBIeHHbIX N0 OJIHOH MPAMOK.
JTabopamopubie padonst 1 OHbIRTLL.
1. Onpenesenie CKOPOCTH PABHOMEPHOTO NBHKEHHUS (IIAPHKA B KHMIKOCTH,
MOZENH 3MeKTPHUYCCKOI0 aBTOMOOMIA M TAK Janee).

2. OnpegencHue cpenHeH CKOPOCTH CKOABXeHHA OpYyCKa WIH LIApUKA 110
HAKIIOHHOH TIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOrO Te/1a.
OmMBITEL, JAEMOHCTPHPYIOIIME 3aBHCHMOCTE pacT:ixeHHs (Jedopmauin)
OPYKHHEL OT NPHIOKEHHOH CHITEL.

5. OmNBITEL, OeMOHCTPHPYIOIIKME 3aBUCHMOCTE CHITBI TPEHHA CKOBAKESHUSA OT
Beca Teja W XapaKTepa CONMPUKACArOIINXCs II0BEPXHOCTEH.

Pazngen 4. {aBaenue TBEpPALIX Tell, KHIKOCTEH H rasos.




Naenenue, Croco0bl yMeHBIIEHUH W YBENHYeNHs JlaBNerns. [lapieHne rasa.
JaBMCHMOCTE JaB/eHHA raza oT o0béma, Temmeparypbl. Ilepenada aasieHvs
TBEPOBIMH TENlaMM, IKUIKOCTAME M rasamu. 3axon [lackams. IlneBMaTHYeCKHe
MAITHHEL. 3aBUCHMOCThL MABIEHHA MMAKOCTH OT TayOuuel, |'WjipocTaTH4eckui
napagoke. Cooburaromaecs cocyasl. ' HIPABIHICCKHE MEXAHH3MEL.

Atmocdepa 3emnu W arMmochepuoe aasinenue. [lpuuunbpl CyIMecTBOBAHMA
po3ayluHoit obonouku 3emmu. Onwrr Toppuwennn. Kiswmepenue amMochepHoro
napaeHus. 3aBHCHMOCTE ATMOCHEPHOrO JABIEHHA OT BLICOThI Hajl YPOBHEM MODS.
[TprBops! 115 U3MepeHHsA aTMOC(EPHOTO NaBICHHs.

TelcTBAe KEAKOCTH M Ta3a HA NOrpyxEHHOE B HUX Teao. Borrankusaiomasn
(apxupenosa) cana. 3akon Apxumena. [naganue ren. BoznyxonnasaHue.

Hemoncmpauui,

JaRHCHMOCTE JaR/IEHHS ra3a oT TeMIIepaTyphl.
ITepenaqa naBieHHS KHUIKOCTLIO H Ta30M.
CoobmatoLHecs cocyabl.
Iaapapnuyecknii mpece.
[lposisiieHue IeidcTBAS aTMOCHEPHOIO [ABTEHHAL.
3aBHCHMOCTh BBITAIKMBAIOUEH CHITEI OT 00BEMa MOTrpy:KEHHOH 4acTu
TENd M MJIOTHOCTH HKHKOCTH.
7. PaBeHCTBO BHITATKHBAIOIIECH CHITBI BECY BRITECHEHHOH XKHIKOCTH.
5. YcroBue TIIABaHHA Te; NIIABAHWE WM NOIPYXeHHe Tell B 3aBHCHMOCTH
OT COOTHOIIEHHS MJIOTHOCTEN TENA U KM IKOCTH.

Habopamopivie padomsl 4 ONbiHIHI.

1. Mccnemopauue 3aBHCHMOCTH Beca Tella B BOJe 0T 00bEMa norpykEHHON B
JKMJIKOCTE YacTH T4,

2. Onpepenenue  BHITATKMBAIOLICH CHITBI, JEHCTBYIOWICH Ha  Teno,
TNOIPYKEHHOE B JKHIKOCTD.

3. Ilposepka HE3aBUCHMOCTH BRITAIKMBAIOLICH CHITHI, JeHCTBYIOMIEH HA Te10
B HIKOCTH, OT MaccChl Tela.

4, OUBITBL, AGMOHCTPHPYIOILHE 3aBMCHMOCTh BBITAIKHBAIOLICH CHIbL,
OefCTRYIOUEH Ha TeIo B JKWIKOCTH, OT 00BEMA NOTPYKEHHOH B
MHJIKOCTE HACTH TEJ1A M OT TIOTHOCTH MKHIKOCTH.

5. KouctpynpoBaHue apeoMeTpa HWIH  KOHCTPYHPOBAaHHC JIOAKH H
onpenenerue e rpysonoIbEMHOCTH.

Paznen 5. PaGora n MOIIHOCTE. JHEPTHS.

Mexanmdeckan pabora. MomsocTs.

[IpocThle MEXAHH3MBL: peIdar, O/IOK, HaKIOHHag NmockocTh. llpasuno

paBHOBecHS pbluara. lIpAMeHeHWe TIpaBHna paBHOBeCHs phidara K 070Ky,

A R




«3onoroe npasunon Mexamwku. KIIJ npocteix  mMexanusmoB. [lpocteie
MEXAHW3IMEI B OBITY M TEXHHKE.
Mexanmgeckas 2Heprus. KHHeTHYecKdas W TIOTEHITHANBHAA  BHEPIHL.
[Tpespalerse 0gHOrO B MEXaHHYCCKOH IHEPTHY B APYTOi. 3aKOH COXpaHeHUs
JHEpPTHH B MEXAHHKE.
HemoncmpaduiL
1. Tlprumepbl IPOCTRIX MEXAHH3MOB,
Jabopamopiisie padontst 4 ORbIMGI.
1. Onpepenenuie paboThl CHIBL TPeHHMA NPH PABHOMEPHOM MBHKCHHM ‘Telld
M0 TOPH30HTANBHOH [IOBEPXHOCTH.

2. HMeccnenosanue YCIIOBHE paBHOBECHS PhIYATA.
Hsmepenne KI1J] HaKI0OHHOM TUIOCKOCTH.

4. M3ydenue 3aKOHa COXpaHEHMs MEXAHWIECKOH DHEPTHH.




8 KJACC

Pasznen 6. TennoBnie SIBJEHHA.

OCHOBHBIE [IOJIOKEHMS MOIEKYAAPHO--KHHETHUECKOH TEOpPHH CTPOSHHS
pellecTBa. Macca H pa3sMepsl aToMOB M Mojekyll. ONbIThl, NMOITBEPHIAIONIHE
OCHOBHEIE TIONOKEHHSA MOACKYTAPHO-KMHETHISCKOH TEOPHH.

Meopenu TBEPUOrO, MHAKONO H ra3000pa3Horo  COCTOAHMH BeIIeCTRA.
Kpucrannugeckie u amop(pusie Tena. OOBACHEHHC CBOWCTE rasos, HHIKOCTEH M
TBEpHBIX TEl HA OCHOBE MOJOMEHUH MOJIEKYIPHO--KMHETHIECKOH TEOpHU.
CMavpBanMe W KauAnspHele senenus.. TelnoBoe pacuupenie 1 cxaTHe.

Temmeparypa. CBsi3b TEMIEPATYPBl CO CKOPOCTRIO TEINIOBOTO IABHIKEHM
yactu. BuyrpenHas sxepri. Criocofsl M3MEHEHUs BHYTPCHHEH 3Hepruu:
Terionepetada H copepimieHe  paboTEL. Buisl Tennolepe adu:
TETIIONPORBONHOCTE, KOHBEKIIHA, H3JIYHeHUE,

KomuuecTso TemnoTsl. YOedbHas TermoéMKocTs BellecTsa, Temmoobmen H
TeIUIOBOE  paBHOBecHe. YpasHeHHe TemioBoro Oanadca. llnassienwe u
OTBepIEBAHME KPHCTAUIMIECKHX BELUECTB. Y[eibHAd Temnora MIIaBacHusd.
TMapoobpaszosanue M KoHAencauus. Mcnapenue. Kunenwe. Y nenbnas TEILIOTA
napoofpasoBanis. 3aBHCUMOCTb TEMIEPaTypbhl KHMEHUS OT aTMochepHoro
IaBaeHMsl.

BnakHOCTE BO3/AYXA.

DHeprus TOIUMBA. Y AebHas TEMIOTd CropaHus.

TMpusumMiel paboThl TETIOBEIX JBUTATENEH KITII TenaoBoro ABHraTens.
TenmnoBLIe IBUTATENH H 3aIUTA OKPYKAIOLICH CPebL.

3aKoH COXPAaHEeHUs U PEeBpallienis IHEPTUH B TCILIOBBIX IIPOLIECLax.

Hemoncmpayu.

1. Habmojienne OpoyHOBCKOTO ABHHKEHHS.

Habmonenue nuddysun.

Habonenue sBIeHHH cMauMBaHUS U KaNUIISPHBIX ABICHHH,
Habmoaenue TENIOBOO PACITHPEHHA TEL.

MameHenye NaBTeHMs rasza MPH W3MCHEHWH 00bEMa W HATPEBAHMH HIIW

Vs W

OXTITaKACHWH.
6. Ilpasuia u3MepeHUs TeMIepaTyphl.
7. Buapl Tersionepenay.
8. OxaaNcieHue TPH COBCPLICHUH paboThl.
9. Harpesanue npH coBeplucHHH paboThl BHCLIHUMH CHIAMH.
10. CparHeHie TEIUIOEMKOCTEH Pa3/IMYHBIX BEILIECTB.
11. Habaronenue KHITEHHA.
12. HabniojieHne mocToaHCTEA TEMIIEPATYPLl [TPH TUTaBIeHHH.
13. Momenn TenJIoBBIX IBHraTe/lcH.




Jabopamoprbte padontst i ORbIHLL.

1. OnsITEI 0 OOHAPYKEHWIO ASHCTBHA CHUJT MOJCKYISIPHOTO TIPHTSKEHHSI.

2. OnsIThI 1O BhIPALIMBAHHIO KPHCTAIIOB TIOBAPEHHOH COJIM WIIKM caxapa.

3. OnpiTel N0 HAOMIOOEHHIO TEMIOBOTO PACIIMPEHHs Ia30B, JKHMAKOCTEH u

TBEPIARIX TEIN.

4. OnpejeneHue Jasnenus Bo3ayxa B bamione IIIIPHIIE.

OnbiTel, JEMOHCTPUPYIOIME 3aBHCHMOCTE JABIeHHS BO3LYXa OT €ro
00'bEMA U HAMPEBAHWA MITH OXJIAMKISHHA.

6. [lposepka runoressl JHHEAHOH 3aBHCHMOCTH AIHHBI CTON0HKA KHUIKOCTH

B TepMOMETpHYEcKOH TpyDOKe OT TeMIepaTyphl.
7. Habmopenne wW3MeHenus BHYIPeHHeH OSHepPruM Telda B pe3yiIbTaTe
TEIUIONEepenain U paboTEl BHEUWIHWX CHIL.

8. Hccnemosanue smnenus TtenaooOMeHa NpPH CMEIUMBAHWM XOIOJHOH W

rops4iei BOIEL.

9. OnpenenenHe KOIHMYECTBA  TeIUIOThI, NOJAYHYEHHOTO BOJOH  npu

TEMJI00OMEHE ¢ HArPEThIM METAIUIHYECKHM IIIITHHIPOM.

10. OnpeneneHne YAENEHOH TEIUIOEMKOCTH BElLIECTRA.

11. McenenoBanue npouecca HCIapeHus.

12. Onpejienenye OTHOCUTENBHOH BIAKHOCTH BO3IYXA.

13. OnpeneneHye yaeIbHOH TENIOTH MIIABIEHMS J1bJIa.

Paznen 7. DnekTpHyecKkHe H MATHHTHBIC SIBJICHHSI.

JnexrTpusais Ten. [lpa ponma dnexTpuveckWx 3apsioB. BsaumopmeicTere
3apOKEHHBIX  Ted. 3akoH Kynona (3@BMCHMOCTE CHIIBI  B3aUMOJICHCTBHS
3aPSUKEHHBIX TEJ1 OT BEJIHYHHBI 3apPAN0B H PACCTOSHHS MEHKIY TEAaMH).

Jnextpudeckoe mnone. Hanpsx&nnocTs smekTpHueckoro nond. [IpuHmumn
CYTIEPIIO3HIIHH MIEKTPHYCCKIX MoNeH (Ha KaYeCTBEHHOM YDOBHE).

Hocuteay 2JIeKTpHYCCKEX 3apsaioB. SNeMEHTApHLIH DISKTPUIecKii 3apal.
Ctpoenmne artoma. IlpopoaHMKH M IJU3NEKTPHKH. 34KOH  COXpaHEeHHs
3MEKTPHYECKOrO 3apaa.

ONeKTpHYeCKHH TOK. YC/OBHA CYLIECTBOBAaHHA 3NIEKTPHUYCCKOTO TOKA.
HCTOUHHKH TOCTOSHHOrO TOKA. JIeHcTBHS 3/IeKTPHYECKOTO ToKa (Teniosoe,
XMMHYECKOE, MATHHTHOE), DIEKTPUUCCKME TOK B HAKOCTAX M Ia3ax.

Onextpudeckad wmemb. Cuna  Toka.,  DIEKTpHYECKOe — HanpsKeHHe.
ConpoTuBneHHe TIPOBOJAHHWKA. YelbHOe COIpPOTHBIEHME BewlecTBa. 3akoH Owma
Ans ygactka uend. IlocnmemosarenbHoe W mapannenbHOe  COeIMHEHHE
MPOBOIHUKOB.

PaGora W MOWMHOCTE JNeKTpHYecKoro Toka. 3akoH [Jwoyna—Jlenna.
DIIeKTPUYECKHE LIeTH W TIoTpebuTen dneKTpudeckoil aHepruu B 6uiry. Koporkoe
3aMEIKAHME,




[MocTOSHELIE  MATHHTHL.  BsapMmojelicTsie  IIOCTOAHHBIX — MAUHHTOS.
MaruuTHoe [tofne. MaruuTHoe romne 3eMIIu ¥ eT0 3HaueHne 1A KI31K Ha Jemne.
Ombir  Dperesa.  MareurtHoe [Io¢  3JICKTPHYCCKOTO  TOKA. ITpunmeHcHue
SIEKTPOMAIHHTOB B TEXHHKE. TeiicTsre MATHUTHOTO N0 HA POBOTHIK € TOKOM.
IneKTpoABUTATENE [1OCTOAHHOIO TOKA. Wcnonb30BaHue 3MEKTPOIBUIATENCH B
TeXHHYECKMX YCTPOHCTBAX M HA TPAHCTIOpTE.

Omertel Mapajies. fsrenue IEKTPOMATHITHOH HIAYKIIHH. [Tpasuno JleHna.
DIieKTporeHepaTop. Criocobmnl MOITYIeHUST TeKTPHIECKOH IHEPruH.
JNeKTPOCTAHIIMN HA BO3OOHOBIAEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpauii.

IneKTpHU3anua Tell.
Jlpa pojia EKTPUYECKHX 3apA/l0B 1 BIAMMOJIEHCTBHE 3apAKEeHHDBIX TEI.
YerpoiicTBO M JEHCTBHE ICKTPOCKOTIA.
SNeKTPOCTATHHECKAS MHAYKIMSL.
3aKOH COXPAHeHUs IEKTPHYCCKHX 3apsi OB,
ITpoBOAHEK) H TU3JICKTPUKH.
MojienupoBaHHe CUIOBAIX JHHUTA EKTPUUECKOro mos.
MCTOYHHKHY ITOCTOSHHOTO TOKA,
TeficTBHA ITEKTPHIECKOTO TOKA.
. DleKTpAYecKiil TOK B JKH/IKOCTH.
. I"'azoBbIl pa3psam.
. Mamepende cuiibl TOKE aMNEePMETPOM.
. MaMepeHHye SNeKTPHYCCKOTO HATIPAKEHIA BOABTMETPOM.
. PeocTaT W Marasun cONpOTHBIEHH.
. BzauMoeiicTBHE MOCTOSHHBIX MaruiToB.
. MoiempoBaHue HEBO3MOKHOCTH Pa3fe/IeHNA [I0IHOCOB MATHHTA.
. MogenupoBaHie MarHHTHBIX noJsel TTIOCTOAHHLIX MAI'HHTOB.
. Oneir 2perega.
. MarauTHoe noje TOKa. DNeKTPOMAarauT.
. JleffcTByie MATHATHOTO NOJS HA MPOBO/HUK C TOKOM.
. DneKTpoIBHTATENb MOCTOAHHOTO TOKA.
Mccneopanie ABAEHAS 3eKTPOMAriyTHOR HHIYKIHH.
. OnpiTeL Papanes.
_3aBUCMMOCTL HampaBlenus HHIYKUHOHHOTO TOKa OT YCIAOBUH €T0
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BO3HWKHOBEHHA,
25. DNMeKTPOreHepaTop MOCTOSHHOIO TOKA.
Jlabopamopbie paboHbL 1 OHbIMHL
L OneiTel MO HAOMIOACHHIO OSNEKTpU3aluy Tel HMHIYKIHeH W [pH
CONpPHKOCHOBEHUH,




2. Wccnejosanue AeHCTBHS 3MIEKTPHYECKOro MO HAa MPOBOJHHKH M
IUANEKTPHKH.

3. CHopka u [poBepka padoTEI 2ACKTPHIECKOH el NOCTOSHHOIO TOKA.

4. HsmepeHHe W peryIHpoOBaHHe CHILI TOKA.

5. Mamepenue H pery/MpoBaHHe HaNPKCHNA.

6. Mccnenopanye 3aBHCHMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3WCTOp, OT
COTIPOTUBIIEHNS PE3UCTOPA M HATIPAKCHUA Ha PC3UCTOPE.

7. OnbITH, IeEMOHCTPUPYIONIHE 3aBUCUMOCTE BMEKTPHIECKOr o
COIPOTHRNCHHA NpOBOIHHEKR OT ero JUIMHBL, TINOWATH DONEpeHHOro
ceueHHA U MaTepHana.

8. Ilposepka NpaBHIa CJOXKEHHS HAMPMKEHHH TPU N0CTEN0BATC/IBHOM
COeMHHEHHH IBYX PE3NCTOPOB.

9. [Nposepka npapmma Misl CIJIbI TOKA TPH IAPATISILHOM COCIHHEHHH
PE3UCTOPOB.

10. Onpepienenye paboThl EKTPUYECKOTO TOKY, HAYIIErO Yepes pesHcTop.

11. Onpegenenyde MOLIHOCTH  3JEKTPHYCCKOTO TOK4, BBIJEAAEMOH Ha
pe3UCTOpE.

12. McenenopaHie 3aBHCHMOCTH CHIIBl TOK4, HAYILEIO Yepes JaMImo4Ky, ov
HanpspKeHHa Ha Hel.

13. Onpenenenue KILJL narpesateis.

14. MccnenopaHie MArHWTHOTO B3aUMOIEHCTBHA NOCTOAHHBIX MATHHTOB.

15. U3yyeHWe MArHUTHOrO TIOJA  TIOCTOAHHBIX ~ MAarduToOB  NpH  HX
oOLeIHHEHHHA H pa3leIeHHH.

16. Meenenosanye neiicTBis AMeKTPUHECKOT0 TOKA HA MardHiTHYIO CTPEITKY.

17. OnpiTEl, JeMOHCTPHPYIOUIHE 3dBUCHMOCTL  CHIIBL B3aUMOIICHCT BUSI
KATYIIKH C TOKOM W MarHuTa OT CHIbl TOKA M HANpaBIeHHA TOKA B
KaTYIIKE,

18. Mi3yuenue AeHCTBUS MATHUTHOTO TIONA Ha TPOBOJHMK C TOKOM.

19. KoHeTpyupoBanue H u3ydenue paboTsl 3JeKTPOABUIATENT.

20. Mamepenne KI1J] 3nexTpoaBHTaTensiol YCTaHOBKH.

21. OMBITBL 1O WCCACAOBAHMIO SIBJIEHUS DIEKTPOMATHMTHOM MHIYKIVH;
HCClIeTOBaHMe W3MeHeHWH 3HadeHus W HanpapleHus MHIYKITHOHHOIO
TOKA.

9 KJIACC

Paznea 8. Mexanuueckue AB/IeHHS.

Mexaunueckoe mnBieHme. Marepuanenas Touka. Cucrema orcuéra.
OTHOCHTENEHOCT: MEXAHMYECKOT0 [BMKEHNS. PaBHOMEpHOe NpsMONHHeHHoC
apuiernie. HepasHOMepHOe NpAMOIMHEHHOE [BUKEHHE. CpejiHAS ¥ MIHOBEHHAA
CKOpOCTh TENA MPH HEPABHOMEPHOM ABIMIKECHHH.




VekopeHue, PaBHOYCKODEHHOE INPAMOIHHCHHOE JIBHIKEHHE. CrobonHoe
namenne, ONbBITHI [ amHTes.

PaBHOMEpHOE JBHKEHHE IO OKPYKHOCTH. ITeprmog 1 4acToTa OOpAlICHHA.
Jluneiinas W yranosas ckopocTd. LleHTpoCTpeMHTENIBHOS YCKOPEHHE.

[Tepsbiit 3akoH HpioToHa. Bropoit 3axon HeoTona. Tpetuil 3axoH HeroToHA.
[TpyHOMD cyepIo3HIHH CHIL.

Cuna ynpyrocti. 3akoH I'yka. Cuna Tpenus: CHIa TPEHHA CKOJBKEHUA, CHIIA

TpeHUsl TTOKOSL, JAPYTHE BILIEL TPEHHA.
CHna TSKecTH WM 3aKOH BCEMHPHOTO TSrOTEHHS. YCKOpeHHE CBOOOITHOTO

naneHust. Jleuxenue ruageT Bokpyr Cousma. Tlepsas xocmudecKas CKOPOCTE.
HeBecoMoCTb M TIEPEIPY3KH.

PaBHOBeCHe MaTepuanbHoit ToukH. ABconioTHO TBEpAOE Teno. PaBHOBECHE
TBEPAOro Tena ¢ 3aKperiEHHOH OCBIO BpAILEHHA. MowmeHT cuibl. LieHTp TsKecTH.

Wmmyssc Tena, VismeneHue uMnysisca. MIMIYIse CHITHL JakoH coxXpaHeHHs
HMITyNbca. PeakTHBHOE JABHACHHE.

Mexanuveckass pabota ¥ MOmHOCTh. PaboTa cuil TKECTH, YIPYTOCTH,
tperus, Cease sHepruu u paborel. [loreHnHankyast SHEPrus TeMa, NOAHITOTO Hall
MOBEPXHOCTEIO 3eMIM. [loTeHINnaNbHAL JHEPTHA cokaToi TIpy:KMHEL. KuHernyeckas
sHeprug. TeopeMa 0 KHHETHYECKOH DHEPTHU. 3aKOH COXpaHEeHHS MEeXaHWYEeCKOM
JHEPTHH,

Hemoncmpayuu.

1. HafmopeHHe MexaHHYeCKOro JBHKEHHs Tella OTHOCHTENBHO PasHBIX Te.l

OTCUETA.

2. CpasHenue TyTell ¥ TPaeKTOPHH OBUIKCHHS OJHOCO W TOrO JKE Teya
OTHOCHTEJLHO PasHBIX Tel 0TcUETa.

V3MepeHue CKOPOCTH H YCKOPEHHA NPAMOIHHEHHOIO JIBHIKEHIA.
Hccnenosanie MpH3HAKOB paBHOYCKOPEHHOTO JIBHAKEHNEA.

HabmofeHne IBUKEHUS Tela [0 OKPYKHOCTH.

Habnronenne MeXaHHYecKHX ABISHHH, MPOHCXOIAIIUX B CHCTEME 0TCHETa
«Tenexka» Tipu €€ PaBHOMCPHOM H  YCKOPEHHOM  [ABMKEHHH
OTHOCHTENTBHO KaOWHETa PHINKH.

7. 3aBHCHMOCTH YCKOPEHMs TEla OT MACCHI Tela M JICHCTBYIOLIEH HA HETO

o v s

CHIIEIL.
Habmomenue paBeHCTBA CHJI ITPH B3aHMOACHCTBHH TelL.
9, MameneHHe Beca Tesd [IPH YCKOPEHHOM JIRHIKEHHH.
10, Ilepeavua umnyibeca TIPH B3aUMOIEHCTBIH Tell.
11, TIpeobpazoBanust SHEPTUH NPH B3AUMOIEHCTBHH TEIl.
12, CoxpaHeHHE UMITYJIBCA TIPH HEYIPYIOoM B3aHMOAEHCTBHH,
13. CoxpaHeHHe HMNYJIECA TIPH abCOMIOTHO YIIPYTOM B3aMMOICHCTBHH.




14. HaburoieHne peakTHBHOTO IBHKEHHS.

15. CoxpaneHne MeXaHUYeCKOH DHEPTHH TIPH CBOOOTHOM MaleHHH.

16. CoxpaHeHHe MeXaHWIeCcKOH 3HepTHH NTpH IBHAKSHHU TeNa roj JeHcTBHEM
[Py HHEL

Habopamopiivie pabonibl i onbIMDbI.

1. KoHcTpyMpoBaHMEe TpakTa i pasroHa W JalbHeHIlero paBHOMEPHOTO
JBMIKEHUA [IAPHKa HITH TEJIEHKKH.

2. OnpegeneHue cpelHell CKOPOCTH CKOJNBXEHMS OpyCcKa WIIH JBHIKEHHSI
LIAPHKA 110 HAKITOHHOH TJIOCKOCTH.

3, OnpeneneHue yCKOpeHMs Tejd IPH PABHOYCKOPEHHOM JIBHXKEHHM MO
HAKIOHHOH I1JI0CKOCTH.

4. HMccnenoBanue 3aBHCHMOCTH NYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM
IBHKeHMH De3 Ha4anbHO CKOPOCTH,

5. Ilposepka ruroTessl: eclM TNPH pPaBHOYCKOPEHHOM JIBHHKEeHMH Oes
HA9aJbHOM CKOpPOCTM NYTH OTHOCATCA KaK pAd He4€THBIX YHCeln, TO
COOTBETCTBYIOUIHE MPOMEKYTKH BpeMeHH OJIHHAKOREL,

6. HccnemopanrWe 3aBHCHMOCTH CHIBI TPEHHA CKONBKEHHS OT CHITHI
HOPMaAILHOTO JIABJIEHHS,

Omnpenenenne ko2 OUIHEHTA TPEHUA CKOIBKEHHS.

Onpeneneuue KECTKOCTU NPYIKHUHBL,

Onpejenenne paboTel CHIIBI TPEHWS IIPH PABHOMEPHOM JBWIKEHHH Teja
[0 TOPU30HTANLHONH NOBEPXHOCTH,

10. Onpepeniene  paborTel  CHIIBIL  YIPYIOCTH [pH  NOOLEME Tpy3a C
HCTIONB30BaHNEM HeMOABHIKHOTO H ITOIBMKHOTO OJIOKOB,

11. M3yyeHue 3aK0Ha coOXpaHeHH 3HEPTHH.

Pazgen 9. Mexauundyeckue Ko/1e0aHHA H BOHBL.

Konebatensnoe apuxkenne. OcHOBHEI® XapaKTePUCTHKHM KOneOaHui: MeprHoT,
4acToTa, amIuinTyaa. MareMaTH4eckHil M NPYKHHHEI Masthuku. [lpeBpamenne
3HepryH MpH KonebaTelbHOM JBHKEHHH,

3aryxalompe — konebanms.  BeIHyKIeHHBle — Konebanusa.  Pesonalc.
Mexauuyeckue Bondbel, CpoiicTBa MexaHWyeckux Bond. [IpojonsHele u
nomepevyHsle BOMHBL JliMHA BOAHBI M CKOPOCThE & pacmpocTpaHeHws
Mexanudeckue BOJHEI B TBEPIOM Telle, ceCMHUYECKHE BOTHEL.

3ByKk. I'pomkocTh 3ByKa M BeIcoTa ToHA. Otpankenue 3yka. Mndpassyk u
VIBTPa3BYK.

Hemoncmpayui,

1. Habmromenue kojebauuil Tem mom JeHCTBHEM CHILI TSOKECTH W CHIIBI

YIPYTOCTH.
2. Habmonenwe konebanuii rpysa Ha HUTH K Ha IPYKHHE.




3. HaGromeHue BIHYKIACHHETK KonebaHWi 1 pesoHaHca.

4. PacripocTpaHeHie NpOIOIBHBIX i MOMePEYHEIX BOIN (Ha MOJCIH).

5. Habmo/(eHHe 3dBHCHMOCTH BBICOTHI 3BYKA OT Y4aCTOTEL

6. AKyCTHUeCKHH pe30HaHC.

Jabopantopiste pabonist 4 OHLIHIGL

1. Ompepenenve YacTOoTEl M IlepHoja KonebaHMH MaTeMaTHiecKoro

MasiTHHKA.

2. OnpefeneHne 4acToTH U Nepuoa KoneOaHHi IPYKHHHOTO MadTHHKA.

3. MccnenoBaHue 3aBHCUMOCTH niepuofa koneOaHui MOABCIIEHHOTO K HUTH

rpys3a OoT JJMHBI HUTH,
4. Mceieqopanye 3aBHCHMOCTH TIepHO1a Komebaiui MpyuHHoro MagTHHKE
OT MAcCHI TPy 3.

5. TIpoBepka HE3aBUCUMOCTH HepHOfa KkosieOaHHi rpysa, MOABELISHHOTO K
HUTH, OT MacChl I'Py3a.

6. ONLITB, JEMOHCTPHDYIOUIME  3aBHCHMOCTh  Tepuoja  Komebauuii
MPYKUHHOTO MasTHHKA OT MACCHI TPy3a H KECTKOCTH NPY>KHHEL

7. M3mepeHne ycKopeHHA cBOOOTHOTO Ma/IeHHA.

Pazaen 10. DinexTpoMarHHTHOE NOJIe H 3JIEKTPOMATHHTHEIE BOJTHBL.

DNeKTPOMArHWTHOE  nolle.  DJCKTPOMarHMTHble  BOJHBL CeoiicTBa
JIEKTPOMArHUTHBIX BONH. lllkama HSMeKTPOMarHHTHEIX BOJH. Hcnonn3oBaHue
3TeKTPOMATHUTHLIX BOH A7 COTOBOH CBA3H.

JneKTpoMarauTHas npupona csera. CkopocTh cseTa. BonHoBble CBO¥CTBA
cBeTa.

Hemoncmpaiu,

1. CpoiicTBa 3NeKTPOMATHHTHEIX BOITH.

2. BonnoBnie cBOHCTBA CBETA.

Jdabopamoprsie pabomot i ORbINGL.

1. M3yueHue CBOMCTB 3JEKTPOMATHHTHLIX BOIH € IOMOLIBI MOOHIBHOIO

te/iedoHa.

Pasgen 11. CBeToBbie IBTICHHA.

JlyweBas  mopmens  csera.  Merounumxu  ceera.  llpamonuHeiHoe
pactpoctpadenue ceera. 3armenna Coanua u JIynst. Otpaxenue ceeta. Ilnockoe
IEpKaAI0. 3aK0H OTPaKeHHs CBETA.

lMperomaenue cBeTa. 3akoH npenomnenua csera. IlomHoe BHYTpeHHee
oTpaikenue cBeTa. Mcnonb3oBaHEe I10JHOTO BHYTPEHHEr0 OTPAXCHHA B
ONTHYECKUX CBETOBOAX.

Jlunza. Xox ayuyed B mummze. Onruueckas cucTema (poroaniapara,
MHKpOCKoma K Tejeckoma. ['ma3s kak onTHYecKas cucTema. baM3opykocTh H
JaNbHO30PKOCTh.




Pasnoenwe Oemoro ceeta B cmektp. Oneitel Hetorona, Chioxkenue
ClIeKTpanbHBIX BeTOB. Jlucmepcus cBeTa.

Hemoncmpanuis
[TpsMonuHeHOe paciipoCTPaleHNE CBETa,

Orpasenue cseTa.

TosyueHRe n306pa)eHni B IIOCKOM, BOTHYTOM M BBIIYKIOM 3€pKalax.
[MpenomiieHne cBETA.

OnTHYyecKui CBETOBO.

Xon myuyeii B cobHparoen nunse.

Xon nydeit B paccenBaroLcH THH3E.

TMoayueHHe H300paKeHHH C MOMOIIBIO JIWH3S.

[Tpuaumn geficTeus oToannapara, MUKpOCKOIA H TE/IECKOIA.

10. Mopens riasa.

11. Pasmoxenue Geloro ceeTa B CICKTP.

12. Tlonydenue Genoro cBeTa NpH CIOMEHHH CBeTA PA3HEIX LBCTOB.

Jabopamopisie padombl 4 ORbIFbLL

1, WMccnenopaHue 3aBMCHMOCTH YTTIa OTpa/KeHHA CBETOBOTO Iy4a OT yrha

najieHus.

2. Maydenue XapaKTepHCTHK H300pamenus npeMeTa B NJI0CKOM 3epKalle.

3. McenenoBarie 3aBHCHMOCTH VIJIA MMPeIOMIICHHs CBETOBOIO JIy4a OT yriia

nageHus Ha TPAHHULE (BO3TYX—CTEKIION.

4. Tlonyvenue nzo0pakeHUi ¢ IOMOIIBIO COOHPAIOLLCH JIMH3EL,

Onpeaenenue (OKYCHOTO PACCTOSNHMA H ONTHHECKOH CHITBI cofuparomei
JIMH3BIL.

6. OnbITs! IO passiokeHHI0 Oe0To CBeTa B CHEKTP.

7. OUBITEL N0 BOCIIPUATHIO I[BETA [PEIMETOB NMpH MX HADJIIOLEHHH Hepes

1IBETOBBIE (PUITBTPEL

Pasnen 12. KBaHTOBbIE SIBJICHHH.

Onsitel Pezepdopia u miaHeTapHas Mojlels atoma. Mopens atoma bBopa.
Hemyckanye U mornomeHne csera aToMoM. KsaHTe! JluneHyaTsie CoeKTphl.

PajHoakTuBHOCTE. Anba-, feta- U raMMa-usnydeHns. CTpoenye aToMHOIO
aapa. HyxinonHas MOJENE  aTOMHOTO  s1pa. Mzotonel. PagnoakTuBHbie
npespaiueHns. [Tepuo moaypacnajia aToMHBIX SIEp.

Snephble peaKuMH. 3aKOHBI COXPAHEHUA 3apPATOBOrO W MACCOBOTO “MCEN.
Oueprud cBA3d aTomHbIX sgep. Ceasp maccel u suepruy. Peakimum CuHTesa H
nenexna syep. Merounnkn sHeprun ComHLE 1 3BE3/T.

Slnepuas ouepreTHka. JIeHCTBHA pajMOAKTHBHBIX H3JIYYeHHH HA KHBEIE
OpraHU3MEL.

Hemoucmpayui.
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CriekTpbl W3TyHEHMsl U TOTIOUEHNA.

CneKTpel pa3/UYHbIX [da30B.

CrniekTp BOJOPOIA.

Habmoneune Tpekos B kavepe Buiibcona.

PaboTa c48T4MKa MOHM3UPYOIINX M3JIYIeHHI,

. Perucrpaumns usaydeHHs NPUPOIHBIX MHWHEPATIOB U MPOLYKTOB.

Haﬁﬂpamapume padomsl U ORLLHLBE.

1. HabmoneHHe CnnoOUHEIX H THHEHYATHIX CIIEKTPOB M3IIYIEHHA,

2. MccmenopaHue TPeKOB: HM3MepeHHEe JHEPTHM YACTHLL! [0 TOPMO3HOMY

myTH (1o hoTorpadmam).

3. M3mepenne paavoakTuBHOro QoHA,

IMopTopHTENLHO-00001AMIHA MOLY/Ib.

IloBropuTelbHO--000B AN MOTY b MPpeIHA3HA4CH AT CHCTEMaTH3AIH
u  oboGlIeHHS  MPEAMETHOr0  COACPHKAHMA M OObITa  JIEATENBHOCTH,
npHoOPeTEHHOTO TIPH M3YHeHHM BCETO Kypca (hU3UKH, a TAKIKE A NOJrOTOBKH K
OCHOBHOMY TOCYA4PCTBEHHOMY 3K3aMeHy 1O ¢Gusuke 114 ofyuarnluxcs,
BEIOPABIIHX 3TOT YYeOHBIH IIpeIMeT.

Tpy M3ydeHHH JAHHOTO MOIYJISI PEANU3YOTCA H CUCTEMATH3UPYIOTCA BUIBI
NesTebHOCTH, HA OCHOBE KOTOPBIX 0DECNEYHBACTCsl JOCTHIKCHHE MPEAMETHRIX H
METampe/METHRIX  [UIAHMPYeMEIX  pe3yIbTaToB  oOyvYeHud, thopMHpYeETCH
¢CTeCTBeHHOHAYYHAS PAMOTHOCTh: OCBOGHME HAYTHBIX METOMOB MCCIC/I0BAHHA
AReHyit TIPHPOBI M TEXHWKH, OBJJEHHE YMEHMAMH OOBACHATE (HIHYCCKUE
SBACHWS, NpHMeHss [ONYyIeHHbIC 3HaHWA, pelaTh 3ajayd, B TOM HHCIC
KadyecTBEHHbIE M SKCIIEPUMEHTAbHBIE.

[IpvHIAIHANBHO AesSTebHOCTHBIA XapakTep JAaHHOIO Pasiena peaiusyercs
na cuéT ToOro, 4To oOyuaroupiecs BBIIIONHSIOT 3aJaHHA, B KOTOPBIX HM
npenaraeTes:

Ha OCHOBE MOJYYEHHBIX 3HAHWH pacrmosHasaTh H HAYYHO OOBACHATH
(bu3HUeCcKHe ABNCHAS B OKPYKalOMeH NpHpo/Ie ¥ MOBCEHEBHOM JKH3HU;

HCIIOJB30BATh HAYYHBIE METOMbI HCCTeToBaHMs HU3HIECKUX ABNCHHH, B TOM

AT U S

gHcNe 11s POBEPKM [HTIOTE3 U N0/1yYeHNHs TeOpeTHYECKIX BRIBO/IOB,
0ObACHATE HayyHBIE OCHOBbI Hambomee BaXKHBIX MOCTHIKEHMH COBPEMCHHBIX
TEXHOIOTH, HaIlpEMEp, MPAKTHISCKOr0 HCIONIL30BAHHS PA3THYHEIX HCTOUHHKOB
3HEPTHH HA OCHOBE 3aKOHA TIPEBPALICHMS H COXPAHCHHS BCEX H3BECTHRIX BHIOB
DHEPIHH.




[UIAHHPYEMBIE PE3VJIBTATBl OCBOE HUST MPOTPAMMBI 11O
OW3UKE HA YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHUA

Msygenite GH3NKH HA YPOBHE OCHOBHOTO obmero 00pa3oBaHHs HAIIPaBICHO

HA JOCTHAEHHE THIHOCTHELX, MeTalpeaMeTHRIX | npe;IMeTHRIX DU‘pE’lBDBd relbHLIX

Pe3yNBTATOB.

B pesynbTare u3ydeHus (U3NKH HA YPOBHE OCHOBHOTO obmero 0dpasoBaims

y obyuaomerocs ByayT cOopMUPOBAHLI CIIEAYOMIHE THYHOCTHERIE Pe3y/IbTaThl B

HqacTH:

1) naTpHOTHYECKOTO BOCIHTAHHA:
— MposiBNENHe HUTEPEC K HCTOPHH M COBPEMEHNOMY COCTOAHMIO POCCHHCKOM
(uzHIecKOH HAYKH]
— [IeHHOCTHOE OTHOILIEHHE K JOCTHHKEHHAM POCCHICKUX YHEHbIX--(QU3HKOB;
2) rpasIAHCKOro H AYXOBHO-HPABCTBEHHOI0 BOCHHTAHNA:
— [OTOBHOCTH K AKTHBHOMY Y4acTHIO B 06cy®aeHHH ODLIECTBEHHO 3HAUUMBIX
¥ OTMUeCKHX IpobiaeM, CBA3AHHBIX ¢ MPaKTHIeCKHAM  NPUMCHEHHEM
mocTHEEHAH QUIHKH;
— OCO3HAHWE BAICHOCTH MOPA/IBHO--3THYECKMX NPWHIMIIOB B JICATEILHOCTIH
YHEHOTO;
3) 2¢TeTHUECKOTO BOCTTHTAHHAL
— BOCHPHATHE ICTCTHUECKHX Ka4ECTB Quznueckofl Hayku: e€ rapMOHHHLOr0
[TOCTPOEHHS, CTPOTOCTH, TOHHOCTH, TAKOHHHHOCTH;
4) neHHOCTH HAYHHOTO NOIHANMNSL:
_ oco3HAHMe LEHHOCTH (U3MYecKOH HayKH Kak MOLIHOTO HHCTPYMCHTA
[103HAHWA MUpa, OCHOBBL PA3ZBUTHA TeXHONOTWA, BayKHeHILeH COCTABMAOLLIEH
KyAbTYPEL;

— pasBUTHE HAYYHOH ITFOOO3HATENLHOCTH, WHTCPECA K HCCIe10BaTeNbeKol
NesTeNnsHOCTH;
5) dopmupoBanns  KYJIbTYphl  310pOBbA  H IMOIHOHAILHOTO
Onaromoayvnsa:
— ocoO3Ha@HWe LieHHOCTH Oezomachoro o0pasa JKM3HH B COBPEMEHHOM
TEeXHOTOTMYECKOM MMpE, BOKHOCTH I1paBui 0e30MmacHOro I0BEIEHHT Ha
TpaHCIIOPTE, HA AOPOTaX, ¢ MEKTPHIECKUM M TCH/IOBBIM obopynoBaHueM B
IOMAITHHX YCIOBHSX;
— c(hOpMUPOBAHHOCTL HABBEIKA pedaekcuH, NpU3HAHME CBOEro Tpasa Ha
ommmbKy 1 TAKOTO JKe Mpaga ¥ IPYroro Hea0BeKa;
6) TPYA0BOro BOCITHTANMSI:
— AKTHBHOE Y4acTHe B PelleHWH MPAKTHUECKHMX 3afa4 (B paMKax CeMbH,
obpazoBaTensHON  OpraHM3auuy, ropojia, Kpas) TEeXHOIOTHYECKOH |




COLMAIBHON HAIPABNEHHOCTH, TPeOylOWHX B TOM HHCIE H (hrzHYecKHX
FHAHUIH;

+» — HHTEpEeC K NPAKTHYCCKOMY H3YHEHHIO npodeccHii, CBA3aHHLIX ¢ (HIUKON;

e 7) OKOJIOTHYECKOTO BOCOHTAHWI!

s — OpHEHTALMsA HA TIpUMeHEHHe (QU3NYECKHX 3HAlMA 78 pelueHHs 3a1ad B
obnacTH OKpYKalomeH cpeapl, TNAHUPOBAHWA TNOCTYIKOB M OLCHKH HX
BO3MOMHEIX TIOCJIEICTBHHE sl OKPYRANLICH CPEabl;

« — OCO3HAHME TIODANBLHON0 XapakIepa SKOMOTHHECKWX TpodsieM W MyTeHd uX
perIeH s,

« 8) amanTanuH K H3IMEHSIOUIHMCHA YCIOBHAM COUHAJILHOR H NPUPOIHON
cpelbl:

¢ — morpeOHOCTE BO B3AHMOACHCTBMH MNPH BLITTOTHEHHH HCCITEIOBAHUH U
npoexToB GU3IMUECKOH HANpaBIEHHOCTH, OTKPBITOCTH OMNBITY H 3HAHUAM
APYTHX,

¢« — [OBBIIIEHHMEC YPOBHA CBOEH KOMMECTEHTHOCTH HEpe3 TIPaKTHHYCCKYHo
JESATENBHOCTb,

« — norpebHOCTL B (POPMHPOBAHHH HOBLIX 3HAHHIL, B TOM YHCIE thopMYyJIMpOBATE
uaeH, TIOHATUS, THTIOTE3EE 0 (pH3HHecKHX 00BEKTaX W ABJIECHUAX]

» — ocozHanye Ae(ULUTOB COOCTBEHHBIX 3HAHHI U KOMIETEHTHOCTEeH B obnacTy
(pu3nKu;

» — MIaHMPOBAaHHE CBOETO Pa3BMTHA B NPHODPETEHHH HOBBIX (hH3HHECKHX
3HAHH;

e — CTPEMIICHHE AHATTH3HPOBATH H BEIABILAThH B3aNMOCBA3H [IPHPOMBL, obuecTea |
SKOHOMHEKH, B TOM HHC/E ¢ HCTIONB30BaHIEM QHIHYCCKHX 3HAHMI;

» — OlEHKa CBOMX JelicTBMii ¢ y4ETOM BIMSHHA HA OKpYXAIOMIYI0 CpeiLy,
BO3MOKHBIX [JIOOANBHEIX TOC/E/ICTBH.

METAINPEAMETHBIE PE3YJIBTATHI

B pesymbTaTe OCBOSHHA MPOTPAMMbI MO (JH3MKE HA YPOBHE OCHOBHOIO
obuero obpazopanus y obyyaromeroca OyayT chOpMHPOBAHEI METAIPEAMETHBIC
pe3yIbTaThl, BKIIOYAIOLIKE 1103HABATELHbIE YHIBEPCALbIbIE YIeOHbIE ACHCTBIN,
KOMMYHHMKATHBHBIE  YHHBepcanbHble  y4eOHble  JIeWCTBHS,  PCryJITHBHBIE
YHHBEpPCATBHEIE yueOHBIe TeHCTBUS.

IMozuaBate/bLHLIE YHHBEPCAIbHBIE YuehHbIC eHCTBRH

BazoBble JOrHYecKHe JeHCTRUN:




BRIARJISTE M XapakTepH30BaTh CYLICCTBEHHbLIC TIPU3HAKH 00'BEKTOB
(sBIIeHHI);

YCTaHARINBATDL CYUIECTBEHHEIH IIPH3HAK K1AcCH(MUKALHH, OCHOBAHKS /115
06001IEHHA H CPABHEHHS,

BHISBIATE 3AKOHOMEPHOCTH W IIPOTHBOPEYKS B pacCMaTPUBACMBIX thakrax,
NAHHBIX A HAOIOEHUSX, OTHOCSIIHXCA K (PH3MIECKIIM ABITCHHAM;
BBITBITATD TIPUYUHHO--C/IEICTBCHHBIE CBA3W TIpM M3YHCHHH thu3zHIeCcKuX
SBIEHMIT H NPOLECCOoB, JeNaTh BEIBO/IbI ¢ HCMO/IB30BAHUEM NCIYKTHBIILIX
¥ MHIYKTHBHbIX YMO3aKIIOYEHWH, BBIBHTATE THIIOTE3b O B3AHMOCBI3AX
(pU3MHECKHX BEHYHH,;

CaMOCTOSTE/IBHO BHIOMpaTh crocol pelenust yueOHON thuzndecKoi
3a/(@a4uy (CcpaBHEHWe HECKOJIBKUX BapHaHTOB PELICHU, Buibop Haubolee
[TOIXOAAIIEro ¢ YIETOM CaMOCTOATENLHO BEIACICHHBIX KpHMTEPHEB).

Bazopble HecIed0BATEILCKHE JelcTBHS:

MCHONB30BATE BOMPOCHL KAK HCCIC/AOBATENLCKHHE HHCTPYMEHT TO3HAHHUS;
NPOBOAUTE TI0 CAMOCTOATENBHO COCTABICHHOMY MUIAHY ONbIT, HEeCJI0KHBIH
(pu3nueckuit SKCnepMMeHT, HeDoIplIOe HMCCIenoBaHHe puzHHeCKOro
AB/TEHNS;

OIEHUBATE HA OPAMEHHMOCTE M JAOCTOBEPHOCTH HHbOPMAaLHIO,
MONYYEHHYIO B XO[¢ MCCIEI0BAHHA HITH DKCIIEPTIMENTa;

CAMOCTOSTENEHO (POPMYIMPOBATh OOOOIICHHS ¥ BLIBOBL 10 Pe3ybTaTan
NpoBEAEHHOTO HAOMOACHHS, ONbITA, HCCIET0BAHHS,

[IPOTHO3UPOBATHE BO3MOXKHOC  HalblicHilee pPasBUTHE buznaecKux
TIPOIECCOB, d TAKKE BBIIBUIATE NPC/IITOTOMEH U 00 MX pPa3BUTHH B HOBBIX
YCIOBUSIX H KOHTEKCTax.

PaGora ¢ nHopManHei:

MPUMEHATH PasTudiible METO/Bl, HICTPYMEHTh M 3aNpOCEl TPH [TOHCKE 1
orbope MHpOpMALMK WIM JAHHBIX ¢ YYETOM TpeaaoKeHHOH yueOHoi
(hr3nHecKoi 3a1aln;

aHAa/TM3IPOBATh, CHCTEMAaTH3HPOBATL H HHTCPITPETHPOBATE HHQOPMALHIO
PA3MUYHBIX BUAOB H (OPM TPeaCTaBIeHH;

CaMOCTOSTENBHO BHRIOMpaTh ONTHMANBHYIO (OpMY NpeACTaBleHHA
WHGOPMAITHKM W  MIUTIOCTPHPOBATh  PeIldeMBle  3a/auu  HECTOKHDIMA
CcXeMaMH, AMATPAMMAMY, HHOH TpaduKoi 1 uX KOMOWHALMSIMH,

KoMMyHHKATHBHbBIE YHHBEPCAJIbHbIE yieOHbIe [IeHCTBHSL:

L]

B x0jle obcyxIeHus yueOHOro MaTepuana, pesyiibTaToB rabopaTopHBIX
paGoT ¥ TIPOEKTOB 3a1aBaTh BONPOCH MO CYLIECTBY 00CYKAaEMOH TEMBI U
BHICKA3LIBATE MIEH, HaleJeHHBIE Hd pellelde 3agadd W TOAICpKaHHe
frarokenareILHOCTH 0DIIeH s,




COTIOCTABNIATE CBOM CYKIEHHA € CYRKISHMAMM JpPYTHX YYacTHHKOB
auanora, oOHApYKWBATE Pa3iMuKe B CXOACTRO MOV,

BLIPAKATE CBOKO TOYKY 3pEHKs B YCTHBIX W IIMCBMEHHBIX TCKCTAX]
(yGIMYHO [IPECTABIATE PE3YIBTATD! BbIIOTHEHIOro (MU3UYECKOro OIBITa
(3KCOEepUMEHTA, HCCIeJ0BaHNKs, IIPOEKTA);

HOHHMATL H HCIOIB30OBATh [IPENMYILCCTBE KOMaH,THOI H
MHIMBUIAYATBHOH pabGoTEl OpH pemeHdd KOHKPCTHOH (huzHYCCKoH
npoOIeMBI;

TPUHUMATE LEMH COBMECTHOH AeATEeNBHOCTH, OPTraHU30BLIBATH OelcTBy
Mo e JIOCTIDKCHHIO: pacnpeleNaTh poid, obCymnarh TpoLecchl o
pesyIbTaThl COBMECTHOI paboTel, 0000mMAaTE MHCHHS HECKOILKHX THOJIeH;
BBLITOMHATE CBOIO 4acTh PaboThl, IOCTHTAA Ka4€CTBEHHOIO Pe3yNbTara Io
CBOEMY HAMpaBleHHI0 M KOOPAMHMPYS CBOM JeHCTBHA C [PYrHMA
yi¢HAMH KOMAHIEL,

OIEeHHWBATH Ka4eCcTBO CBOCIO BKIana B OOIIHE OPOJYKT IO KPHTEPHIM,
CaMOCTOATELHO CHOPMYIHPOBAHILIM YIACTHUKAMU B3aHUMO/ICHCTBHA.

Pery/isTHBHbIE YHHBepcabHble y4eOHBIC el cTBHS

CamoopraHusanusi:

-

BLISBIIATE IPOGIEMBl B JKM3HEHHBIX M YIeOHBIX CHTYAIHsX, TPeOYIOTIIX
a5 pererus YU3MIecKux 3HaHNH;

OpWEHTHpOBATECA B  DA3THUHLIX TOAXONaX TIPHHATHA  PETIeHNH
(WHIHBHIyaNEHOE, NPWHATHE DCLIEHNS B IDYIiNe, TPUHATHC PEIICHUMH
TpynIon);

caMOCTOATEIEHO COCTARIATE ANTOPHTM pellieHusa (HU3IHIECKOH 3a1a4K WITH
IaHa WCCIEeNOBARUA C Y4ETOM HMEIOIIMXCH PECYPCOB W COOCTBEHHBIX
BO3MOKHOCTEH, APryMeHTUPOBATE MpefinaracMble BAPUaHThI PEICHHH;
Aenate Boibop M 6paTh OTBETCTBEHHOCTD 38 pelleHHe.

CaMOKOHTPO/b, IMOITHOHAILHEIH HHTE/LIEKT:

.

NABATH 3JAEKBATHYO OLEHKY CHTYAUWNH M NIPeA/Iararh MaH eé #3MeHeHN,
OBBSICHATL TIPUYMMLI  JIOCTIDKeHMS  (HEJOCTIDKCHMS) — Pe3yNbTATos
nesTellBHOCTH, A4BATE OLEHKY NPpHODpeTEHHOMY OIBITY;

BHOCHTH KOPPEKTHBEI B TeATEILHOCTh (B TOM YHCAE B XOJ BBIIOIHCHHS
(U3HHecKOro  HCCIeNOBaHWS — WIH npoeKTa) Ha OCHOBE HOBBIX
OBCTOSTE/ILCTE, H3AMEHMBUINXCA CHTYAlLMH, YCTAHOBNEHHLIX OITHOOK,
BO3HHKIIHX TPYAHOCTEH,

OLEHWBATh COOTBETCTBHE PE3YALTATA LEMH H YCI0BHAM,

CTABMTH cefd Ha MECTO JAPYTOro HeloBeKda B XOJe CIopa MM JIHCKYCCHH
H4 HAYIHYIO TeMY, TTOHHMATE MOTHBLI, HAMEPEHHA U JIOTHKY APYTOoTO;




IpM3HaBaTh CBOE IIPABO HA OUIMOKY HPH PClICHIH (U3IMHECKUX 3a1a4 WIIH
B YTEEPIKACHMAX Ha HAyTHBIC TEMBL H TAKOE JKC 1[PABO APYTOTO.

NPEJIMETHBLIE PE3YJILTATBI

K koHIy o0yueHus B 7 Kiaacce npeiMeTHLIE Pe3y ibTaThl Ha Ha30BOM YPOBHE
IOJIKHEL OTPaXkaTh CPOPMHPOBAHHOCTE ¥ OB YHAIOILMXCS YMEHUH!

HCMONB30BaTh  TMOHATHA:  (M3MYecKde M XHUMWTeCKWe  ABNCHUA,
HaOMIOICHHe, 3KCIEpPHMEHT, MOIEeNh, HIOTE3d, eAWHHIEL (PU3HYECKHX
BeNMYWH, 4TOM, MOJEKy/la, arperarHele COCTOANHS BELIECTEA (TBEpaoe,
JKHIIKOe, Tra3o00pasnoe), MEXaHWUecKoe JIBHIKCHHE (paBHOMEPHOE,
HEPABHOMEPHOE, [PAMONMHERHOE), TPACKTOPUA, pPaBHOENCTBYOMIAsA
cHna, nedopmaliig (ympyras, [IacTHYecKas), HEBECOMOCTh,
cO00LIAIoNIHECS COCY B,

pasnuHaaTh sBIeHds (Tupysus, TENI0BOE ABIKEHHE HACTHLL BEMIECTRA,
paRHOMEPHOe  JIBHKEHWE, HEPaBHOMEPHOS  ABHIKCHNE, HHEPILHA,
p3auMOeicTBME Tell, paBHOBECHE TBEPALIX TEl C 3AKPEIIIEHHON OCBIO
BpallleHus, Tiepejiada JaBleHus TBEPIBIMA  TeTaMH, KHAKOCTAMU W
razamu, atMocdepHoe JaBleHHWe, [aBaHde Tel, TpeBparieinnd
MEXAHMYECKOH SHEpPruH) Mo OMUCANUKD HMX XapaKTCPHBIX CBOHCTB M Ha
OCHOBE OMbITOB, AEMOHCTPHPYIOLIAX AaHHO0e HU3MYECKOe ABNEHHE,
pACTIO3HABATE  IPOABIEHHE  H3YHEHHBIX (UIMIECKUX  SBICHHH B
OKpyJKalollleM MHpe, B TOM HHCe (QH3UYCCKUE ABNEHMA B MPUPO/E.
TMpHMepPhl JBIKEHWS C pasiHiHbIMA CKOPOCTAMH B KHBOH W HEMHMBOI
gpupone, AEHCTBHE CWJIBI TPeHHA B NPUPOAC W TEXHHKE, BIMAHHS
aTMocthepHOTO [aBlIeH s Ha JKUBOM OpraHusM, IUIaRaHHe pBIO, phltMard B
Teje 4ernoBeKa, TP FTOM MepeBOIUTL [IPAKTHYCCKYIO 3a1a9y B yuebHyo,
BbIJIE/ATH CYIIeCTBEeHHBIE CBOHCTRA (1IPU3HAKM ) (PH3HHECKAX ABICHHH;
ONICHIBATE H3YUEGHHEIE CROMCTBA TeJ M Qu3nuecKue ABIEHHA, UCTOMb3YA
thu3HUSCKHE BENHYHHEI (macca, 00BEM, MIOTHOCTH BELLIECTBA, BPCMA,
[yTh, CKOPOCTB, CPEJHAL CKOPOCTH, CHlla YIPYIOCTH, Ci/Ia TKECTH, BEC
Texa, cuMIa TPEHHdA, JjapneHue (TBEPAOrO Tena, JKHAKOCTH, raza),
BLITAIKHBAIOIIAS CHIIA, MeXaHudeckad padoTa, MOIHOCTh, IUIEY0 CHIILL
MOMEHT Cuiibl, KOS(Q(HIHEHT MNONE3HOI0 [JEeHCTBMA MEXaHH3MOB,
KMHeTHYeCKas W TOTeHLIHAILHAas SHeprus), MpH ONUCAHHH IPaBHIBHO
TPaKTOBaTh  (M3VUECKHil  CMBICA  HCTIONB3YEMBIX — BEJIMMHH,  HX
0Go3HATeHM) W eIMHMIE (GU3HUECKHX BCAWIWH, HAaXO/JWTh (GOpMYIIEL,
CBA3BIBAIOLIME JaHHYIO (I3MYCCKYI0 BEIUYHHY C APYTHMMH BeIUYMHAMU,
cTpouTh rpaduKy M3yHeHHbIX 3aBHCHMOCTEN QUIHYECKHX BENUYHH,




« XapaKkTCpPH30BATh CBOMCTBA Ten, (IM3UTECKHe HBJICHUA H NPOLECCHL,
UCMONB3YA Mpasuia CIoKenus cul (BAosih OIHOH npamoii), 3akoH ['yxa,
saxon [lackans, 3akon ApXuMena, IPABAIO paBlOBecHs pbiyara (6roxa),
«3010TOE  TIPABMIIO» MEXAHWKM, 3aKOH COXPAaHeHHs MEXaHMYCCKOH
JHepruH, [PH OTOM /1aBaTh CJOBECHYIO (OpPMYIHPOBKY 3aKOHA H
3ANMUCHIBATE €I0 MATEMATHYIECKOE BRIPAKEIINE,

«  OOBACHATL PUIHUECKUE AB/IEHHA, NPOLCCCH H CBOHCTBA TEl, B TOM THCITE
H B KOHTEKCTE CHTYalIHi NpPakTHKO-OPHEHTHPOBAHHOIO XapakTcpa:
RBISBIATH [TPIMHHHO--CJISACTBEHHLIC CBA3H, CTPOUTL 00BACHeHMe U3 1-2
MIOrMUECKHX 1Iaros ¢ omopoil Ha 1-2 M3yUeHHBIX CBOMCTBA (HIMYECKUX
SBIEHKH, (PH3HYECKHUX 3aKOHA MIIH 3aKOHOMEPHOCTH,

« pemarh pacuéTHble 3ama4d B 1-2 JCHCTBHA, HCHIOAL3YS 3aKOHBL H
opMyJIBI, CBs3GIBAOIIME (U3MUECKHE BEIWYHHBL Ha OCHOBE aHalnsa
YCIOBHA 3a0a4M 3alIHChIBaTh KPATKOC YC/IOBAE, IOACTABIIATE thuzuuecKue
BeMuHHbEl B (DOPMYJBl H NPOBOAHTE Pacuyérbl, HaXOIMTh CHPABOYHLIC
madiple, HeobXoUMEIE [Js pellleHus 33/a4, OLeHHBAThH PealHCTHYHOCTE
NONy4eHHOH PH3HYECKON BEMHYHHbI;

e pacnosHaBaTh NPoOIeMbl, KOTOPBIC MOMKHO PpelIMTh TIPH HNOMOLLH
¢M3AgeCKUX METOIOB, B OTINCAHUK WCCITEIOBAlIN BBIICIATH NPOBEPIEMOe
mpennojiowkeHue  (THTOTE3y),  pasmMu4arh M MHTEPIPETHPOBATL
TTOIYYEHHBIH pe3yITBTAT, HAXOMHThH OLIMOKH B XO1¢ ONBITA, AeAaTh
BLIBOJEI 110 €10 PE3YILTATAM;

s TIPOBOAMTE ONBITLI TIO nabaoaeHno  (M3HYSCKUX ABACHWI MM
(hH3HYECKIX CBOHCTB Te: hopMYJIMPOBATE npoBepseMble
nIpe;INonoKeHHsl, COGHPATL YCTAHOBKY M3 IIPEUTOKEHHOr0 000pyI0BaHHUS,
3aMMCBIBATE X0/ OMBITa K (JOPMYITHPOBATL BEIBOIEL

s+ BLITIONHATH TIPAMBIC H3MEpPEHHA PACCTOSHIA, BPEMEHH, Macchl Telid,
oOB&Ma, CHIBI M TEMIEpaTypbl ¢ WCMONB30BAHMEM aHANoOroBbIX H
uudpoBbx NpHOOPOB, 3AMMCHIBATE MOK&3aHWs TPUOOPOB €  YUYETOM
3alaHHOH aBGCOMIOTHOM NMOIrPeIHOCTH H3MEPEHHIH;

+ TPOBOMTE HCCAENOBAHHE 3aBUCUMOCTH ONTHOH (PU3HYECKON BEIHYHHbBI OT
ApYTOH C MCMONB30BaHMEM TIPAMBIX H3MEPEHHA (3aBHCHMOCTH MyTH
PaBHOMEPHO IOBWIKYLIErocd Tena OT BpeMeHH [ABH/KGHWS Tela, CHbI
TPEHHA CKOJILKEHHS OT Beca Tela, Ka4yecTra 00paboTKY IOBEePXHOCTEH TeN
W He3aBUCHMOCTH CHJIbI TPEHHA OT ILIOIIAAW COTIPHKOCHOBEHHS TEM, CHIIBL
YNPYTOCTH OT Y/UIHHEHHS NpPYKHHEI, BEITANKHBAIOUIEA CHIEL OT 00hEMA
norpyXEHHON YacTH Tena M OT TIOTHOCTH JKMJIKOCTH, €€ He3aBUCHMOCTH
OT IJIOTHOCTH Teaa, OT MTYOHHBL, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBHA
niaBaHHA Teql, YCIIOBHIl paBHOBECHs perdara W OOKOB), YYaCTBOBATH B




MIaHupOBaHMA  y4eOHOTO  MCCIeNOBAHNS, cobupaTk YCTAHOBKY H
BLINONHEATL HM3MEPEHHS, CIENys TPennoKeHHOoMY Muauy, (hHUKCHPOBATE
pe3YNLTATEL MOMYYelHOH 3aBUCHMOCTH (GuzMdecKUX BEIHYMH B BUIE
[peao/KeHHbIX Tabmuil ¥ rpaduKoB, JAENaTh BEIBOIRI MO pe3ynpTaTamM
HCC/Ie10BatHs,

[IPOBOJNTE KOCBEHHBIE H3MCPEHMNA (hMI3UYECKHX BEJIMIHH (ILTOTHOCTH
RellecTBA JKHJKOCTM W TBEPROTO Tena, CHAA TPEHHA CKOMBKCHHA,
maRieHdMe  BO3AYXA, BLITANKHBAOMAS  CHia, JEHCTBYIOMAs  Ha
morpy#E€HHOE B JKHJKOCTL TEINO, ko3 PUIMEHT TONE3HOro HeHCTBUs
NpOCTBIX MeXaHW3MOB), CTIeysl npe/UiokKeHHOR  MHCTPYKUMM:  TIpH
BLIMONMHEHWH M3MEpeHui cobupars SKCIEPHMEHTANIBHYIO yCTAaHOBKY H
BEIYHMC/ATE 3HAYEHHE HCKOMOH BEITHIHH bl;

coboJaTh IpaBuia TeXHUKH DGe3011aCHOCTH TPH paboTe ¢ nadopaTopHBIM
obopyA0BaHHEM,

YKa3bIBATE MIPUHIMIILI JeHCTBHI npuGOpoB M TEXHHUHECKUX YCTPOHCTB!
BECHl, TEPMOMETp, JHHAMOMETP, COoOOmaIoLecd COCYHBL, bapomerp,
pEIYAr, TIOJABWIKHBLH W HEMO/BHKHLIH OTOK, HAKIIOHHAN TIOCKOCTE;
XapaKTEPU30BATE NPUHLMMLI  OEHCTBHA  M3YUCHHBIX TIpubOpoB  H
TexXHHYECKUX YCTPOICTB ¢ ONOpOM HA WX ONMCAHHA (B TOM HHCIE!
HOMIIMIIAAKY, VCTPOMCTRO BOJOMPOBOJA, THPABIMYECKHH lpece,
MAHOMET], BLICOTOMEP, MMOPILHEBOH HAcoC, apeoMeTp), HCITONB3YA 3HaHUA
o cBoiicTBax (MH3MYCCKUX ABNEHUH W HEODXOIMMEIE (hH3MHECKHE 3aKOHDI
H 3aKOHOMEPHOCTH,

MPUBOAMTE  OpUMephl  (HaXOAHTE uadopMalMId 0 TIpHMEpax)
IPAKTHMECKOTO HCIONB30BAHAL (PUIHTECKHX JHAHMIA B TIOBCE/HEBHOMH
JKH3HT UIs obeciiedenus 0e30TmacHOCTH IpK 0OpallieHHH ¢ npabopamu 1
TEXHMYECKHMM VCTpOHCTBaMM, COXDAaHEHHA 3[0pPOBBA W cODNIOIeHIA
HOPM 3KOIIOrHYECKOr0 TOBeIeHNA B OKpYXaroLLeH cpene;

OCYIIECTBAATE OTOOP HCTOWHHKOB uagopmaruu B HurepHere B
COOTBETCTBHH C 33 aHHBLIM [MOHCKOBBIM 3a[IpOCOM, Ha OCHOBE MMEHOIIHXCH
sgauuii ¥ NYTEM CPaBHEHMS pA3IMYHBIX HCTOYHHKOB  BBIACHATE
uHQOpMaLHio, KOTOpas sB/ISeTCH [IPOTHBOPEYMBOH MM MOMET ORITH
HEZTOCTOBEPHOH,

MCIIONE30BATE TIPH BBITOJIHEHHHN Y4eOHBIX 33/laHH HAyYHO--TIONYIIAPHYIO
NUTepaTypy  (PM3MHECKOTO  COjiepikanus, CIPaBovHBIE  MaTepHANEL,
pecypchl ceTH MHTepHeT, BiafieTh NpuéMaMi KOHCHEKTHPOBAHHA TEKCTE,
peobpasoBanys HHOOPMAIUH U3 O/IHOH 3HAKOBOH CHCTEMBI B IPYTYHO,
cO3/aBaTh COGCTBEHHBIE KPATKHE THCLMEHHBIE M YCTHBIE COODMEHHA HA
ocHoBe 2—3 HCTOYHHMKOB HH(POpMalUMH (H3UYECKOTO COLEPHKaHMA, B TOM




yucne MyONMUHO JAenaTh KPAaTKue COODIICHWS O pE3yabTaTax TMPOEeKTOR
Wiy yueOHBIX WCCTefOBaHHH, TIpH OTOM TPaMOTHO HCIIOIL30BATE
W3yHeHHBI [OHATHHHBIA anmapaT Kypea (M3AKH, COMPOBOKIATH
BBRICTYTIIEHME TIPe3eH TallHeH!;

NpH  BLINONHEHMH YYeOHBIX NPOEKTOB M HCCHIC/[OBaHHI  paclpeleaTh
0Bf3aHHOCTY B TPYIIME B COOTBETCTBHH ¢ MOCTABIEHHBIMH 3alatani,
crendTh 34 BBINOJIHEHHCM TIdHa OeHCTBHH, @JeKBaTHO OUEHHBAThH
coGCTBeHHBIH  BKMAD B JeATeNbHOCTh  I'PYIIL,  BbICTPaHBATh
KGM“I}’HHKB,THBHDE EH&MIGILEECTBHE, YHHTLLBAA MIEHHE OKPYHAI0] HX.




K xouiry obyuenns n 8 kaacce npenMetikie pe3vILTATH Ha 0a30BOM YPOBHE
TOIDKHBI OTPaXaTh c)OPMHPOBAHHOCTE ¥ 00y HAIOIIIXCA YMEHHH!

HCTIONB30BATE TIOHSTHS: Macca H pasMepbl MOIEKYJl, TEINOROS ABHKEHHE
ATOMOB H MOJIEKYl, ATPETATHRIE COCTOAHUA BEINECTBd, KPHCTAILTHYECKIE 1
amophusle Tea, HACBIMENHbil ¥ HeHACHIIIEHIbIH nap, BIKHOCTEL
BO3/yXa, TeMIeparypa, BHYIPeHHAS OSHEpPrud, TEIIOBOH JIBHCATENb,
3JIeMeHTAPHbLH IMeKTPAYECKUH 3apsl, NICKTPHECCKOS ro./1e, TPOBOIHHKH
W OU3IEKTPHKH, IOCTOSHHbIH IMEKTPUIECKUH TOK, MArHUTHOE [TOJIE;
paznuyarh ABIEHUA (Temnosoe paciHpeHHe H CiKaTHe, Teloncpelaa,
TEIUIOBOE PaBHOBECHE, CMauMBaHWE, KaIMIUIPHBIC ABICHAA, HCIIapeHHe,
KOHIeHncalnd, TIapleHHe, KpHCTaLTH3alus (oTBepAeBaHMe), KulleHUE,
Tenonepeada (TerIoTIpOBOIHOCTh, KOHBEKLIMS, W3TydeHue ),
SMEKTPU3ALNA Te, B3auMOelicTBME 3apsi/iOB, NEHCTBHA 3MEKTPHYCCKOIO
TOKA, KOPOTKOE 33aMbIKaHHE, BlaMMOIElCTBHE MATHUTOB, JCHCTBHE
MACHATHOIO TIOJs Ha NPOBOJHUK € TOKOM, MIEKTPOMAarHHTHAA WHIYKLLAS )
0o OIMCAHMIO WX XapakTepHBIX CBOMCTB H Ha OCHOBE OINBLITOB,
JEeMOHCTPUPYIOILMX JaHHOe QH3HUECKOE SBICHUE,

pacrlo3HaBaTh  TIPOABIEHME  H3YHEHHBIX dU3AUECKUX  ABACHHH D
OKpYIKaIOLleM MHpE, B TOM HHCIe u3MHecKHe SBIICHHA B TIPHPOJIE:
[OBEPXHOCTHOE HATsKEHWE M KalHILIApHEIC sBlieHus B NpHpoOIE,
KPUCTAIIBL B OpHpone, H3My4eHHE ConHua, 3amMep3aHHe BOJIOEMOB,
MOpcKue Dpu3bl, oGpa3oBaHMe POCKl, TyMaHs, HHes, CHera, SIeKTPHUECKHE
aBIenus B arMocdepe, DIEKTPUYECTBO JKUBBIX OPraHH3MOB, MarHHTHOC
mojie 3eMiH, apeid MNOMOCOB, polb MArHUTHOTO NOJS AJA FH3IHHM Ha
3emuie, IOSIPHOE CHAHHE, [IPH 3TOM NEPEBOJUTE MPAKTHYECKYIO 3a0a4y B
yueOHYI0, BBIAETATE CYIIECTBEHHBIC cBOficTBA (TpU3HAKK) (PH3MYECCKUX
ABICHWH;

OITHCHIBATH H3y4YeHHBIC CBOUCTBA Tel H Gu3uyecKne sBTeHNs, HCIIONbL3Y
(hu3AIecKHE BEIHYHHEI (TeMIepatypa, BHYTPEHHSS SHCPIHA, KONHIECTIBO
TEIIOThl, VACHBHAA TEeIJIOEMKOCTh BEIIECTBA, YJIENbHAA TEILIOTa
MnaBJeHnda, YIeobHas TernnoTa napoobpa3osaHug, YHenbHas TEIIoTa
CropaHusi TOIIMBA, KO3 hHULIMERT IOJIE3HOrO OefCTBHA  TEILIOBOIL
MAILUMHBI, OTHOCHTCIbHAA BIAMHOCTE BO3LYXA, IeKTPIHEecKHil 3apaj,
CHIa TOKA, IEKTPUUCCKOe HallpsKeHHe, CONPOTHBIEHHE IPOBOJHHKA,
yAenbHOe COTIPOTHBIIEHHE  BEIICCTEA, pabota W MOIHOCTDL
JIEKTPUYECKOro  TOKa), TMpH  ONHCaHWMH  TPaBUILHO TpaKkToBaTh
dusHUeCKnil CMBIC]T HCTIONL3YEMBIX BEMHUHH, obo3HAYeHHA M EIHHHUIIBI
pu3pYecKUX BENH4YMH, HaXOIHTh (OPMYILL, CBA3BIBAIOIIHE [AHHYIO




(H3MHeCcKY0 BENMYHHY ¢ JAPYrHMM  BEIWYHMHAMH, CIPOMTL TIpa(HKH
U3YHEHHBIX 3aBUCUMOCTEH (PH3MHeCKHX BeNTHTHH;

XapaKkTepU30BaTL CRBOHCTBA Tel, (M3MYECKUe ABIAEHMA M IIPOILECCEH,
HCIIO/IB3YA OCHOBHBIE ITONOKEHHA MOJEKYIAPHO--KHHETHYECKOH TeopHH
CTPOCHMA BELIECTBA, NPUHIUMII CYTIEPIIOSHIMA MoJlell (Ha KavyecTEBEeHHOM
YpOBHE), 3aKOH COXpaHeHH4 3apsaa, 3akoH OMa 418 y4acTKa Heny, 3aKoH
Hwoyns—JleHua, 3akoH CcOXpaHEHHs D3HEPrHH, IPH 3TOM J4BATHL
CIIOBECHYIO (DOPMYIHMPOBKY 38KOHA W 3allCBIBATE €r0 MAaTeMaTHYeCcKoe
BhIpasKeHNE,;

00BACHATE (HM3IMUECKUE NPOLECChl H CBOMCIBA Tel, B TOM YWCIE W B
KOHTEKCTE CHTYallli NMpaKTHKO-OPHEHTHPOBAHHOIO XAPaKIepa: BLIABIATL
NPHYHMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTE OOBACHeHHE W3 12 MOTHYeCcKHuX
maroB ¢ onopod Ha 1-2 H3yHeHHBIX CBOHCTBA (HU3MUECKUX SIBIEHUH,
(H3MMECKHX 3aKOHOB MM 3aKOHOMEPHOCTEH,

pellaTh pacueTHBIE 3a]ayd B 2-3 [IeHCTBHS, HCIIONB3YS 3aKOHBL M
(GopMybl, CBA3BIBAIOIME (PH3MYECKHME BEAMUMHLI: H4 OCHOBE aHamH3a
YCIOBMA 33/1a9H 3allHCBIBATE KPATKOE YC/IOBHE, BBIABIATE HEJNOCTATOK
NAHHEIX I8 pellenHa 3ajladd, BLIOHpaTh 3aKoHBI U (HOPMYIbL,
HeoDXomuMele jns e pelleHHs, NPOBOOHTL PAacd€Thbl M CPaBHHBATH
MONTy4€HHOe 3HAYeHNe (PH3HYECKOH BE/IMYHHBI ¢ W3BECTHBIMY NAHHBIMMN;
paclio3HaBaTh MpobnaeMbl, KOTOPEIE MOMKHO PEIIMTh IIPH MOMOLIH
(H3IHYECKMX METOJOB, HCIONL3YA ONHCAHHE WCCIIeNOBAaHHA, BHIIEIATH
mpoBepAeMOoe NpeanoioKeHWe, OUEHHBATE NPAaBHUILHOCTH [OpAIKa
MPOBEIeHKs HCC/IE[0BAHUA, IEIaTh BLIBOIbI;

NPOBOIHUTE ONBITHI 10 HaOMOJeHMIO (M3HYECKHMX SBNEHMHE HIH
(hU3KMYECKUX CBOWCTE Tell (Kanu/LIAPHbIC ABJIEHNS, 3aBUCHMOCTD 1aB/IeHUA
BO3/IyXa 0T ero 0OwéMa, TeMIlepaTyphl, CKOPOCTH TIPOLECca OCTLIBAHMS H
HarpeBaHusi NpM M3TYYeHHH OT lBeTa H3nydalowed (Moriouarle)
MOBEPXHOCTH, CKOPOCTh MCHAPCHHA BOJbI OT TEMIEPATYPBI JKHAKOCTH M
IOHIATH e& TIOBepXHOCTH, 3JIEKTPH3AIHA Tl H B3aMMOJCHCTBHE
MEKTPHYECKHX  3aps/l0B, B3aHMOOeHCTBHE MOCTOAHHLIX MAIHUTOB,
BH3YANM3allHd MAarHMTHBIX T0JCH IOCTOSHHBIX MAarHUTOB, [IEHCTBHUA
MArHHTHOTQ NOJs HA [POBOJHHK C TOKOM, CBOHCTBE 3CKTPOMArHHUTA,
cBOWCTBA DIEKTPOABMIATENs [IOCTOSHHOTO TOKa): (OPMYIHPOBAaTh
NpOoBepAEMEIE NPEJINONOKEHNs, COOHPATh YCTaHOBKY M3 MNPEII0KEHHOIO
000py10BaHHA, ONTUCHIBATE X0 ONLITA H (OPMYNHPOBATE BEIBOJEL,
BEINIOJIHATE ~ NpsiMble  M3MEPeHHA  TeMIEPATypPhl, OTHOCHTENBLHOH
BIAYKHOCTH BO3IOyXa, CHALI TOKA, HalpsKeHWs ¢ HCIONb30BaHHEM




AHATIOIOBEIX TIpHOOPOR M [ATHUKOB (M3MYECKHX BENHYHH, CPaBHHBATh
Pe3yIBTAaThl U3MEPEHHI ¢ YUETOM 3a/laHHOH aOCOMOTHON MOTPeIIHOCTH]
IPOBOJAMTE HCCETOBAHUE 3aBHCHMOCTH OfHOH (PH3MHECKOH BE/IHYHHBL OT
Opyroii ¢ MCHONL30BAHMEM NPSIMBIX — H3MEpEeHW  (3aBHCMMOCTB
COMPOTHB/CHUS TMPOBOANMKA OT €ro JUIMHEL, IUIOWEAd IONEpeuHOro
CedeHnd H Y/E/IBHOTO CONPOTHBIIEHHA BELIECTBA IPOBO/IHHKA, CHIILI TOKA,
WAYILEro depe3 NPOBOAHHK, OT HANpMKeHWs HA  [POBOMHHKE,
HCC/eNoBaHKMe  MOCTIENOBATE/IBHOTO W NAPANIeNbHOro  COeTHHEHUH
TIPOBOJIHMKOB). TUIAHHPOBATh MCClefioBaHKe, COOHpATh YCTAHOBKY H
BBITIONHATE M3Mepenus, cllefyd NPe/UIOKEHHOMY TNaaHy, (OUKCHPOBAThH
pesyIBTaThl MOMYHeHHOH 3aBHCHMOCTM B BHAe Tabiui W TpadHKOB,
nenaTh BEIBO/R! [T0 Pe3yabTaTaM HCCIeIOBaHHs]

IPOBOIUTEL KOCBEHHBIE M3MEPEHHA (QH3MYECKUX Benuyuy (yAenbHas
TEMMOEMKOCTE BelllecTBa, COTPOTUBIEHWE NPOBOAHMKA, pabota M
MOLUHOCTE DIICKTPHYECKOTO TOKa): IUIAHWPOBATH H3MEpeHus, codupath
IKCTIEPHMEHTATTBHYIO YCTAHOBKY, CC/Ys MPENIOKEHHON MHCTPYKIKWH, H
BBIYHUC/IATE 3HAUCHHE BETHYHHE,

coBIMEOIATh NPaBIIA TeXHUKK §e30MmaciocTy npy paboTe ¢ TabopaTopHbIM
obopy,l0BaHHEM;

XapaKTepu30BATh NPMHUMIBL JGHCTBHS H3Y4EHHBIX [pUOOpPOB H
TeXHWYECKHX YCTPOMCTB C ONMOpoH Ha WX ONHCaHud (B TOM HHCTE:
cHCTEMA OTOIEHHUs JOMOB, THIpOMETp, MapoBai TypOWHa, ammepmerp,
BOIMBTMETP, CHYETYMK SIEKTPHYECKOH 3HEPrUH, 3IIeKTPOOCBETHTENbHEIE
npuGOpEl, HArpeBaTelbHble 3NeKTPONpUOpPEl (TPHMEPDI), SMEKTPHYECKUE
[pefOXPaHATENH, JNEKTPOMArHUT, S/ICKTPOJBUIATEb TTOCTOAHHOTO TOKa),
MCTIONB3Ys 3HAHMA O CBOMCTBAX (M3MvecKux sBNEHMH N HeoOXOUMEIE
(hu3znYecKHe 3aKOHOMEPHOCTH;

pACTo3HaBaTh TPOCTBIE TEXHUYECKWE YCTPOHCTBA W W3MEPHTE/IBHEIC
npuBOpEl MO  CXeMaM W CXeMaTH4YHLIM PHCYHKaM (KHIOKOCTHDIH
TEpMOMETD, TEPMOC, MCUXPOMETP, PHIPOMETp, ABHIaTeNh BHYTPCHHETO
CrOpaHus, 3JEKTPOCKOIN, PEOCTAaT), COCTABIATE CXEMbl SJIEKTPHISCKHX
Hemneil ¢ MMocnenoBaTeNbHEIM U NapalielIBHBIM COC/JAWHEHHEM /1EMEHTOB,
pasnidas yeaoBHble 0003HaYEH s SIEMEHTOB HJIEKTPHYECKHX HereH;
NPUBOAMTE  TPMMEpHl  (HaxomuTh  WHOPMaLui0 O  TpUMEpax)
NPAKTHYECKOTO HCMONB30BaHuA (PU3MYECKHX 3HAHWH B MOBCEAHCBHOM
sKH3HM Uisi obecnedenus Oe30MacHOCTH NpH oOpalieHHH ¢ npubopamu u
TeXHWIECKHUMM YCTPOHCTBAMH, COXPaHEHHA 310pOBbA H COOMIOAEHHS
HOPM DKOJIOIMHECKOro [I0BE/IeHH B OKpYyIKaloLeH cpesie;




e OCVIIECTBAATE MNOMCK MHpopMauun (H3MYECKOTO COOEpIKaHHAa B
MutepHere, Ha OCHOBE HMEIOIMXCH 3HAHWH W MYTEM CpaBHEHHA
IOMOJHMTE/BHBIX ~ HCTOYHHKOB  BBIJACAATE  MH(MOPMaIHIO, KOTOpas
SABIISETCA IPOTHBOPEYMBOH WM MOKET OBITH HEIOCTOBEPHOM;

¢ WCTIOABL3OBATH NPW BEITIONHEHHH YueDHBIX 3aTaHii HAY4HO--TIONY/ISIPHYIO
IUTEPaTypy  (U3MHecKoro CofAepikKaHHs, CHOPaBo4YHbIe MaTepHalsl,
pecypesl cetd MutepHer, BIageTs npuéMaMHi KOHCTIEKTHPOBaHHsI TEKCTA,
peobpa30BaAHNT HHHOPMALHMK H3 OIHON 3HAKOBOH CHCTEMBI B IPYTYIO;

¢ CO37aBATL cOOCTBEHHBIE NHUCLMEHHBIE W KpPAaTKHE YCTHBIE cooDILeHMs,
o06obmas WHGOPMAIMI0O H3 HECKOJNBKHX HCTOYHHKOR (PHIHYECKOTO
cofepaHMsi, B TOM 4Hcae nNyOnuuHO NPencTaBATE Pe3yNETaThl
MPOEKTHOH MM MCCIEA0BATE/ILCKON IeATeNBHOCTH, NPU 3TOM IPaMOTIO
HCMOJIL30BATE M3YYEHHBIH OOHATHHHBLIA ammapar Kypca (U3MKH,
COIPOBOIKAATH BBICTYILIEHHE NpeseHTallHeH;

e NPW BHINOJHEHHH Yy4ebHBIX NPOEKTOB M HCCAEA0BAHHA (QU3INHCCKUX
MPOLIECCOB PacnpeaesaTe 00A3aHHOCTH B TPYINE B COOTBETCTBHH C
[IOCTABRJACHHBIMH 3aJa4yaMu, CIeIUTh 34 BRINOJHEHHEM IUIaHa NCHCTBHH W
KOPPEKTHPOBATh €ro, aAcKBaTHO OIEHUBAThL COOCTBEHHBIH BK1aj B
NeATEALHOCTE TPYIIIbL, BLICTPaHBaTh KOMMYHUKATHEHOE B3aHMOACHCTBHE,
IPOsABJIsiA TOTOBHOCTD Pa3peliaTh KOH(IMKTEL.

K xonuy obydenus B 9 Kjacce TIpelMeTHbIC pe3y/IbTaTel Ha Da30B0M ypoEHe

JOMAHBl OTPAKATE CHOPMUPOBAHHOCTL Y 00YYArOIIHXCA YMEHHH!

o HCHOONL3OBATE IIOHATHA: CHCTeMa oOTcuérd, MATepHanbHAd TOuUKa,
TPAEKTOPHS, OTHOCHTEIBHOCTh MEXaHWYECKOTO JABHXKCHMA, Je(opMaruit
(ynpyrasl, TIacTHYCCKas), TpeHHe, LeHTPOCTPEMHTENEHOe YCKOPEHHE,
HEBECOMOCTL M TIEPETPY3KH, LEHTP TskecTH, abconoTHo TeEpaoe Telo,
HeHTp TSHKECTU TBEPLOrO Tela, PaBHOBECHE, MEXaHMYECKHE KoneOaHus |
BOJIHEIL, 3BYK, MH(PasBYK H YJILTPA3BYK, 3MEKTPOMArHHTHBIE BOITHBEI,
MIKaNa 31eKTPOMArHUTHLIX BOJH, CBET, OIM30pYKOCTh H JaTbHO30PKOCTh,
CNEKTPBI HCITYCKAHMS W NOTIOIIEHHA, anb(a-, fera- U raMMa-usiyyeHus,
M30TOITEL, SACpHas SHepreTHKa;

e pa3siMuaThs sBieHMst (PAaBHOMEPHOC M HEPABHOMEpPHOE NPAMOJIMHEHHOE
ABIDKEHHE, PaBHOYCKODEHHOC NpsMOJMHEHHOe IBIKCHHE, CBOOOAHOE
mazeHye Tel, paBHOMEPHOE JIBIKeHHe [0 OKDYIKHOCTH, B3aHMOJEHCTBUE
TeNl, peakTHBHOE JIBIGKeHHe, KolebaTenbHOe IBIKEHME (3aTyXaloliHe H
BLIHYK/ICHHEIE KosleDanus), pe30HaHC, BOJIHOBOEC [BHKEHHE, OTpajkeHue
3BYKA, OPAMOJIMHEHHOE pPaclpOCTPAHCHHE, OTPaXKeHHe M MpPEeIoMIeHH:
cBeTa, NOIHOe BHYTPEHHEE 0TpaKeHHe CBeTa, pasioxkenue 0enoro ceeta b
CIIEKTP M  CJIOKEHHEe CIeKTPAalbHLIX LBETOB, [HCIEPCHA CBETa,




ECTeCTBEHHAsd palHOaKTHBHOCTh, BO3HHKHOBEHHE IHHEHYaToro crexTpa
M3IYHEHMS ) 110 ONMCAHMIO MX XdPAKTEPHBIX CBOHCTE M HA OCHOBE OMBITOR,
JASMOHCTPHPYIOUIHX JaHHOe (DH3HYECKOe ABICHHE;

pacno3HaBark  IPOsBISHHE H3YYEHHBIX (H3HYEeCKHX fABIEHHH B
OKPYIKAroImeM MHpe (B TOM u4ucne usMueckue sBIEHHS B IPHPOIE:
MPUIWBEL H OTAHBEL, ABMKenue rnianer CoTHEYHOH CHCTEMEBI, PeaKTHBHOE
JBHJKEHHE JKMBBIX OPraHM3MOB, BOCIIPHATHE 3BYKOB JKMBOTHbLIMH,
jeMIeTpPACCHHE, CelHcMUYEeCKHe BONHBL, LYHaMH, 3X0, [BeTa Te,
ONTHYECKHE ABIEHHA B MpUpoie, OHOIMOTHYIecKoe JeHCTBHE BHAMMOIO,
yILTPA(QHOTETOBOIO M PEHTreHOBCKOIO M3IyYeHHH, eCcTeCTBeHHbIH
pPanuoaKTHBHBIA (POH, KOCMHYECKME JIy4W, PaJHOAKTHBHOE H3Ty4uCHHC
NPEPOAHEIX MHHEpAlOB, MeHCTBHe pagHOAKTHBHLIX W3IYYeHHA Ha
OpPraHH3M HenoBeKa), IPH 59TOM MHePeBOIHTbh INPAKTHYCCKYIO 3ajiauy B
yaeOHYI0, BBAENATh CYIIeCTBeHHbIC CBOHCTBA (IPHU3HAKH) (HIUIECKHX
SABJISHWH;

OTTHCHIBATE M3Y4YCHHBIE CROHWCTBA Ten ¥ QU3HYECKUE ABJIeHMS, HCTIONb3Y:
pu3MUeCKHe BeNMYMHBI (CPEiHsAs W MIHOBEHHAs CKOPOCTh Tena IIpH
HEpaBHOMEPHOM [BHKEHHH, YCKOpeHHe, IlepeMellleHWe, MyTh, YI/IOBas
CKOPOCTh, CHJIA TPEHHS, CHITA YOPYTOCTH, CHNd TAXKECTH, YCKOpeHHe
cBODOJHOTO TafeHHsA, Bec Tend, HMITYJIBC Tena, HMIYJILC CHILL,
MexaHudeckad pabota ¥ MOMIHOCTH, MOTEHLHANbHAA DBHEPIHs Tela,
TIOMHATOrO Hajl MOBEPXHOCTHIO 3eMH, [MOTEHIHANBHAS 3HEprHa CHaToH
NpYAKHHBI, KHHETHYECKas DJHeprus, [10/IHas MeXaHWJYecKas OJHeprusd,
MEPHO/L ¥ YacToTa Konebauui, JITHHA BONHEL, TPOMKOCTE 3BYKA M BbICOTA
TOHA, CKOPOCTH CBETa, MOKa3aTe/lb NMPE/IOMIIEHHS Cpelsl), IIPH OIMMCaHUM
MPaBHIBHO TPaKTOBATh (HIHISCKHH CMBICT HCMIOAL3YEMBIX BEITHYHH,
0003HAYEHHA H EeNMHHUIIB (PU3HIECKUX BENWUHH, HaXOAMTh (OPMYNLI,
CBA3HIBAIONINE JAHHYIO (U3MYECKYIO BEIHUHHY C IPYTHMH BETHMYUMHAMH,
CTPONTE TPadHKH U3YHeHHbIX 3aBHCHMOCTEH (YUIHTIECKHX BEIHYHH;
XapaKTepH30BaTh CBOMCTBA TeN, (MU3MYECKHE SBIEHHS M MPOLECCH,
HCIIONbL3YS 338KOH COXpaHeHHS HEPrHH, 3aKOH BCEMHPHOIO TATOTEHHH,
[IPUHIIAIT CYMEPNO3MLMKM  CWJl, TIPHHIHI OTHOCHTENBHOCTH | anuies,
sakoHBl HBIOTOHA, 3aKOH COXpaHeHHA HMIYIbCa, 3aKOHBI OTPaKeHHs W
[pernoMIeHHs CBET4, 32KOHbLI COXPaHEHHS 3apAN0BOr0 M MACCOBOI0 YHCE
IpH AACPHBEIX peaKlysX, IPH 3TOM [aBaTh CIOBECHYIO (DOPMYIHPOBKY
3dKOHA H 3alTHCHIBATE €r0 MaTeMaTHYECKOE BRIpAKEHNE,

OOBACHATE (U3HMYECKUE NPOLECCEl W CBOHCTBA Tell, B TOM 4HCIE H B
KOHTEKCTE CUTYALMH NPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BHIABIATL
IPHYMHHO--CIIEICTBEHHBIE  CBA3H, CIPOMTh o0OOBfcHeHHe W3 2-3




JJOTHYECKHX IIaroB ¢ OHOpeA na 2—3 M3y4eHHBIX CBOMCTBA (PH3HYECKHX
ABNIEHHH, (PU3IHTECKNX 3aKOHOB WIH 3aKOHOMEPHOCTEH;

peliaTs pacdeTHble 3aga4yd (ONHparIIHecd Ha CHCTeMy H3 2-3
VpPABHEHHI ), UCTIONB3YS 3aKOHBI U (OPMYIIBL, CBA3BIBAOUIHE (DHIHUECKNE
BEIMHMHbI: H8 OCHOBC aHANM3d YCAOBMA 334a@4M 3aMHCHIBATL KpaTKoe
YCIIOBHE, BRIABIATH HEJOCTAIOUIME WM M30LITOYHBIC AaHUBIC, BHIOMpATL
3aKOHBI H (OPMYIIBI, HeoOX0oMMbIe I pelleHHs, IPOBOIUTE PacHEThl U
OOeHHBATI: PCanHCTHYHOCTE NOYUEHHOTD FHAYEHWH ¢H3WECKDI;;I
BeJIMIHHEL;

pACNO3HABATE NPOOIEMBl, KOTOpPBIE MOKHO PelINTh I[pH IIOMOIIH
(GUIMHECKUX METOI0B, MCIONAL3YH OIHCAHWE HCCHIS0BAHMA, BbLIEINTE
npoBepseMoe  NPeANoNokeHHe, OLEeHHBATh IIPABHIBHOCTL IOpPSIKA
NpOBCACHUS  MCCHIEOBAHMA, [eNaTb BBIBOJBI, HHTEPIPETHPOBATH
Pe3yIbTATEl HA0MIOASHHH H ONBITOB;

NPOBOAMTE ONBITEI MO HAOMOJEHHI0 (QU3HYECKHX ABICHHH WM
(pU3MHecKUX CBOHCTB Tenl (M3ydeHue Broporo saxona HeloroHa, 3axkoHa
COXpaHCHHSA 3SHEPruH, 3aBHCUMMOCTB lepHoda konebaHWH MPY:KMHHOTO
MasTHUKA OT Macchl IpPy3a H JKECTKOCTH OPYKMHBL M HE3ABUCHMOCTB OT
AMILIMTY /1Bl MANEIX KoNebaHnH, MpaMoNHHellHOe paclipocTpaHeHHe CBeTa,
pasnoxeHue Oenoro cBeTa B CHEKTP, HIYUYEHHe CBOHCTB W300pameHUs B
MIOCKOM 3epKane W CcBOMCTB K300paxeHusa npeamera B coOupaiouiei
nuHze, HaONoJeHWe CIIIOITHEIX M NHHEHYaTRIX CIEKTPOB H3IyHeHH:):
CaMOCTOATENBEHO coOMpaTh ycTaHOBKY M3 u3bmITouHoro Habopa
o0opyl0BaHHSA, ONWCBIBATE XOJ  ONBITA W  €ro  pPe3yiIbTaTHl,
(popMynTMpPOBATE BEIBOIEL;

MPOBOIHTE NPH HEeOOXOAMMOCTH CEPHIO NPAMBIX WU3MEPEHH, onpejess
CpellHee 3HaueHHWe Wu3MepsemMoll Benu4MHH (QoKkycHoe paccToAHHE
cobuparomieii NuH3B1), 000CHOBBIBATE BRIOOP crnocoda HU3MEpEHHA
(M3MEPUTENBHOTO IpHdOpa);

MNPOBOIUThL MCCACAOBAHME 3aBUCHMOCTEH (M3MYUECKHX BEJIMYHH C
HCMOIbL30BAHHEM TIPAMBIX H3MEpPeHHH (3aBUCHMOCTE TMYTH OT BpPEMeHH
NpH PaBHOYCKOPEHHOM MABMIKeHHM Oe3 HadalbHOH CKOpPOCTH, NepHOOa
KU‘HEﬁﬂHHﬁ MaTeMaATHUCCKOID MAATHHEA OT AJAMHBI HHTH, 3dBHCHMOCTH
yIia OTpaXKeHHA CBETa OT YIria NajeHMsA M YIJla MNpPEIoMICHHS OT yrna
najeHus). TNIaHHPOBATE HCCTeJOBaHHWE, CAMOCTOATENBHO cobOHUpaTts
YCTAHOBKY, (PMKCHPOBATL  PE3YJbTaThl  OOAYYCHHOH  3aBUCHMOCTH
(U3HUECKUX BeIWYHH B BHIE TabNUL W rpadukoB, AeNaTh BBIBOABI MO
pesyIbTaTaM HCClleJOBaHHY;




NPOBOJMTE KOCBCHHBIE H3MEPEHHA (U3IHYECKHX BellHYHH (cpejHsis
CKOpPOCTE M YCKOpEHHe Tella [IpW  PABHOYCKOPEHHOM JIBMIKEHHUH,
yeKOpeHue cBoDOAHOro maaeHud, KECTKOCTh NPYIKHHBL, Ko3pQuIueHT
TPEeHHA CKOJBKCHHA, MexaHudeckag paboTa M MOIIHOCTB, HacTOTa H
nepuon komeOaHWil MaTeMaTHHYeckoro M IIPYKMHHOTO MAaATHHKOB,
onTdyeckass cwia cobuparomedl  THH3B, PagdoaKTHBHEI  (oH):
MIaHHpPOBaTh HM3MepeHHd, coOHpPaThb DKCNEPHMEHTANbHYIO YCTAHOBKY H
BRITIO/IHATE M3MEPEHMS, Clleays NpeiliomeHHol HHCTPYKLHH, BEIYHCIIATE
3JHAYeHHWEe BCIHYHHEI M AHATHIUPOBATH [MOIYYSHHBIE PE3YIILTAThl ¢ YIETOM
38JaHHOH NOrPELIHOCTH U3MEPeHKH;

coOImoaTe mpaBuia TeXHUKK De3zonacHocTH npu padoTe ¢ 1abopaTopubiy
obopyIoBaHHEM;

pa3mHY¥aTh OCHOBHLIE MNPH3HAKM M3YUCHHBIX (PU3MUECKHMX MOJENEH:
MarepuajkHas Touka, adcoMoTHO TBEPHOE Telmo, TOYEYHBIH MCTOYHHK
CBETA, JIy4, TOHKasd JNHH33, TUIAHETAPHAs MOJElb aToMa, HYKIOHHas
MOIEIb ATOMHOTO AIpa;

XapaKTepH30BaTh MNPHHLMILL  JIGHCTBMS  M3Y4YEHHRIX npubopoB |
TEXHMYECKUX YCTPOHCTB € OMOpOH Ha MX ONHCAHHA (B TOM YHCIE:
CITHAOMETpP, JATHHKH M[OA0XKCHMHA, PACCTOSIHMA W YCKOPEeHHs, pakera,
3X0JIOT, OYKH, TepHcKomn, ¢oToanmapaT, ONTHYECKHe CBETOBOJLI,
CTIEKTPOCKOIN, JO3MMETP, Kamepa BuikcoHa), HCIMONE3YS 3HAHUS O
cBOMCTBAX  (QH3MYeCKHX HABIeHMH U  HeoOXoauMbIe  (H3HUYECCKHC
3aKOHOMEPHOCTH;

MHCMOJB30BATE CXEMEBI H CXEMATHYHEBIE PUCYHKH H3YYeHHBIX TEXHHYECKHX
YCTPOHCTB, M3MEPUTENIbHBIX NPHMOOPOB H TEXHOJOTHYECKHX [POLECCOR
IpH peleHHHd Y4eDHO--NpakTHUYecKHWX 3afad, ONTHYEeCKHE CXeMBl I
nocTpoeHHst H300pakeHHi B TIOCKOM 3epKane U cobHparollieil THH3E;
MPUBOJUTE  [OPHUMEPH!  (HAXOAMTL  HMHGQOPMALMIO ©  [OpUMepax)
OPaKTHYECKOro HCTIONB30BAHNS (M3MYECKMX 3HAHMH B [OBCEIHEBHOH
WH3HH A1 obecredeHus Oe3onacHOCTH npu obpaweHun ¢ npubopamu u
TEXHMYECKMMM YCTPOHCTBAMM, COXpPAHEHHsS 3/0pOBbA M COOJIOAECHMS
HOPM 3KOJIOTHYECKOTO TIOBEJEHHS B OKPYRAOIIEN cpejle;

OCYIIECTBIATH IIOMCK HHpOpMauH (PHU3NIECKOro coAepKaHud B
Wnreprere, caMOCTOATENRHO (QOPMYIHPYA ITOMCKOBBIA 3allpoc, HAXOIHTE
IIYTH ONpeeneHus JOCTOREPHOCTH MONydeHHOH MHGOpPMAalHH HAa OCHOBE
UMERIINXCA 3HAHUH H JONOIHHTEIBHEIX HCTOYHHKOB;

MCIOJ30BATE NPH BRINIOIHEHHH Y4eOHBIX 3aaHuil HAYYHO--TIOTIYIISPHYH
THTEpaTYPY  (PM3IWYECKOro COMEPXKaHWH, CHPAaBOYHLIE  MATEpHAIb,




pecypebl ceTH MurepHeT, snageThb nmpuéMaME KOHCTIEKTHPOBaHMS TEKCTA,
npeobpazoBauus WHGOpMALMY H3 0AHOK JHAKOBOH CHCTEMBI B IPYTYIO;
co3naBaTk coOCTBEHHBIE NMCBEMEHIIbIE M YCTHBIE coobIenus: Ha OCHOBE
HHEGOpMAIMK W3 HECKONBKMX HCTOYHHKOB dm3IHecKoro  cojlepiKanms,
nyGIMYMHO TPEACTABISTE Pe3yILTATEl IPOSKTHOH WK HCCeToBaTe IbCKOH
NeITENBHOCTH, [pPH  3TOM  PAMOTHO  HCHOJIB30BAThH M3y EHHBIH
MOHATHNHLIH ANmapar H3yvyaeMoro pasiena (GH3MKM U CONPOBOKIATE
BEICTYIUIEHHC TIpe3cHTalued ¢ y4CToM ocobeHHOCTENR Ay UTOPHM
CBEPCTHUKOB.




f

MOTT BH2LOHIQHY . >
F6TO1T b_._,_.H_Qmm.ﬁu.:_.h....m.“..wa._._: N _
N[ BEM2LOHLOHY

F6 (ORI TOnSpaT s | m
7‘ MO B2LOHIroHy

T1J0IILOLTI ‘BI0RN *KHIIAH]] TE

MOTT BaLoMIraaq f
Fol91E h.h__ﬂdﬂm.ﬁ.m.,.E.__q__nm:z_; . — i )
MO BNOLOHUQH]

ERLmaE HHHIOU LD 0 BHENOHD SrHYreReHORdA ] N|-u____ﬁwm “

JHHNEHAD SOAIILHHENI [ | 4 |

3L IHALIHITONHELH H dHINKHAY ¢ Iralee ]

Aratterd o a0l

BELODIINE EHHEOLIOD arLerady €7
BHLIINIH

ITHLIBR IHHLIUSTOWHRES H SHHINHA] [ e

ALY auHa0dL) I'E

9 Arareed oo oIol]
P61 1 MI00SPTTLSUNY 7 KMHEHEOI YOL9M HI9HhARHOHHIMLIOLT €1
SOTT eaLoHIgny
P69 FFL/NT00Spa W/ sint H Z IHHHE U2 JHADDRHEND |
S(3] | BN LOHL QI
JirGospa ;s
FOIO1HI LM QOSPY W/ SAIN z srodudn o exied - exHEng 11

MO eH2LOHIQHT

edan osamorexAdyo punencon 9 9rrod 32 1 ENHIHG '] LITLR]

radisad
‘ reLoged rrooed "
AgHIraLegoLedoo i |
g awxonuined[y  srmmaredinoey
(ar1aoddnn)
armmnodaiyanrg HOIEh OHLIPLHIN0N

ruKediodn /1
WOL H Sorarced sHHedOHIWHE]] N
DOV L

AUHVAOJUHVIT HOADHThHIILVINAL




Fo= 2 3Eh BT

VHD._l— BMILOMUITOHY |

7 MO PHALOHIQH]

7 Fa 191 F M oospa iy TRdT
MOTT BIOLOHIIgHY

V6 [OTRI LT o0spa Wy Sdnyg
MO BH2LOHIOHG

T 191 Rl L/ oospaw S
M| BHRLOAIQH]
Fol9lrll __;.J.Hcm..m_uu. L7 edTg
MOV BHaLOHLQH]

FALO [ BT O0Spa O Tsdny
MOTT Ba2L0M1I7GORY
FETOTHIL M O0Spo I 5a

£

AWV I0dL 01T 900Vh O9.LOdhMIrOM 41190

kwada aonadasog

Auaweed o oaorLpg

FHIdIIC ERNOORHITEXAJY c
ITWERIEXOW 1L00d] | e
TLI0IITION H BLOOB] s

BIIANE "TII0NMOW H BLOQE ] S IrATEeJ

7 Arareed oI ool

021 XHH 9 :
SOHHWADION BH BEBI H MLOOATHN JHILIHI]] ry
auuarHel aondadoonty [

HLDONE U JUHAIrHE] | _ ¥

HWEEEI U HNELIONTH¥ "HIWRIIAL _

wwrTdpal kuuairael! vheladay | anHarae] bk

90LE] H HALIONIHY ‘ral xrirdasy samdrae]] p rareej

Arareed oo oroLy

I'HO MITH] "BLIH)) Y




AR [ )L ATOnspawy, sl
MOTT BNaL0HEQHg

M_ .m TRl LM nospar i)~ sam
MOTT BA2LOHIQH]
30 [ [RJLMTO0SPa Wisdm
M) | BHSLOHELQH

TR L I OOEpa O RAT

_ MOTT BIATOHINOHY

| IOTTHILMI 00Spa Wi SN
MO BNa1L0HIOH]

SO [RTFIL /T 00Spa w501
f MO BX210RIQH]

7 radisad _

srquararenosedgo
(aramoddnir)
aanHodiarg

andsonEedyy | smugrodinoy

CFl £ 89 TNINVA.I0L Ol 400V h O4LIEhUAINON TAMI0

£ swadd aonadasdg

Lk -. Ararrend ou.EEE |_

| ¥ - Elﬁu__ﬁﬁﬁ KRHIEHIEWodINoIE ﬂ

&1 I 9 BHIIDIE UEEEEEl ez |
L I 0z M_lch AHNDRHAIAAIE HISHHEOLIO] | iy

SHELOYHITOWHRET XH H

_ L eIl AaHHMKEdRE ‘[MIEdRE SHNOIRHALIDIE L

riroged rrroged GG

HMER MILIRRHINOM

BEHHAIYE MMHLEHIEK | u-mu—uwm..ﬂa_h.-.w_-._.m T IATEE] |

3¢ 7 Alrareed ol oJoL]f 7

1aoenodu aaoIra ] 1

BELODMIE BELOHOHD W auH0dL) 11

BUHIIME J19901°03 ], °] Uareej

rwwed rodo

LI/I G\
WAL M gordced SONHEIOHIWHEF] =

DJOVI'M 8




O[] B¥aloHKony | _ [ p1aus krmonedioodioed MHONEE | b

———e e e 1.
BHHIIHE JIT90139)) "f UL |

€ Arrareed on oloL)f

ﬂw_E.a _EEE._,.._.J._mvu..E...__.__...,_EE
MO pH2LOHLOHY _ 7

I9HU0E ATTHIHH IEWOd LMAIE H 0L IONLHHIRNOAINAT'E, °¢ 1alER

_ MHLOA 2 HLHHIENod e
H 21701 20H LUHIeNod 11010 _

[t

LW

11 Arrareged on 0T0L){

|_| z 1
GELE] ..H......_E.Sﬁmﬂmﬂ.. VR NTIE 7 u‘y ¢

SAHE TIIIOH SUNOSLAHENIY :
_ SOTT BM21LOHIQH] 6 4 bE

QEFETRT E:.H_.,..swm LSy
M| | BHALOHIIOHY

_ T g _ EHITEOTON SHAIARHHERI[A 't

ITHIT0E B BHIEG3IM0M dUMIILHHEXIJY "7 IR ]

Arareed ol vioL
i g I i "
_ QUEE | L T OrspaTi LS - # 7 g 7 FHEOIRAX0D [MHOMEE €
MOTT BHaLOMIIQH]
GEFETRIL/T O0spa T ARy |

ﬂ ﬁ __u_ :m.haaﬁqmuqosmmmm 7 N.ﬁ
_ GERE | ), oospoagsdny il 7 7 EHITEIHID .
M) | BE2LOALOHY | ﬁ ? 012 Q020D H HHIEHAL 20H39hHHEXIA 'l

MOTT BHALOHIOH]

EHHAILGE JHMAMHHEXDJY | e T |

Eumhma...— _ rroord rLoged 03 diod
Lo rawiediodn
_ ATTITIRLE 9% snyssnmivedp | sramavodiHo)

{sragoddpnn) WalL H gorarced sHHEdOHIWHE]

/U EN
H0IEh 0G1IARUIOY 7

araanod Lyarg

DIOVICH 6




MO BHALOHIIGHY
OEFET ] h.t...u.E.mcmE.E__ﬁ___“E iy
NOI [ BN LOHIQH]

QEE | L nnonspa o sdi)
MOT] BIALOHIOHY

P

QERRTRIL E_J_m,criﬁm.E._“_h__meI_:
S]] BH2lOHIQH]

N

UBRE | 7] L0 oovs prar i S
MO BN LOMALIQI
QB[R | ), MI00S ﬂu.ﬂE__‘."mmb;

—_—

3]

89 HWINY L IO OIT 902VH OLLDThHIOX AATT90

Z 7 Aroreed o1 0101}

adosa g "9 raree]

cl Arareed ono ololj]
g H x:x.ﬁ.ﬁ.zw .m_: _._ME K .,uuw
i wdiy oIoENOLE DHH2OAL)) 7
_ : WOWOLE BIDED umnluEmF_c: H IHHENDALIDL] ['%

BHIAUGE JITHOLINENY " 1AlER ]

4| Arrarteed on 0a0LK

7 z dixann 8 BLaE) 010G SHHINOLEE] o

¥ [dogrdn aUNORMLIO U MEHH|[ T




grHaduimord oaosOIrIAL AMHATCITTOET

I G _ O 1491 Y JUHBHOTAIDIH-H0d £ 6
) n__i 0 l = © peso9WmeH NHIOA SHHMEHA[] _ 7 |
R paloalTad _
0 0 I ounoedid conradoHr onmomdarIsedor | 7]
" 91910 "BALIME aHHIOAL)
BNOAL BLODI
QIO Wah ‘UNEI00 WAL "OHAIBLHOEHA 0T
0 _ 0 # QIOHHEANEAT ‘BardeI BLIIMON T1300TIer 9
masaroudl endonod] [, onmeaoraroni-nod
] - HarawowW CHTTIOWON u.m HH2UHE xsmuu::m:_% :
0 0 _ 2HHEOHI) "BHHRHEON OJOHRARH MIOLAJY i
JadAredanmar eaunier 1 ediomonrdal
L 0 I OJOHLIOAT N HIMOWON B rrdL1edammal i
_ auHadane]],, JHHRROT1rM-10d £
“1900BMN “FIIHIT .
guiadonen
0 0 1 oHNadoMER XU H IMHHLHIE JHIILHEHD ¢
rdam
JMAMTMIEY
0 - 0 I BHIDJIAE JHNIORHEHD M
LN rodudn
0 0 | _ kuHaIr g avodudir o exlen — eNuERp | L
AIHIFOIINGM ILLOQ ed _..._.r.um_.ﬂ__m 0103g =
nraparenonsod auMdanEINed)] arnarodinoy = edodA ewa M___.
-OHIIEHOMIE]] | 20¢h 0ALIILHIT0Y W

JDIVICA L
AUHVHO4dHUHVII1 HOHhOdAOI




ade R

7 EDOIIE
adowmdn vH

IITHD DHLEHO] |

7 ars

‘HANdaaEH
01 EHHYE R
damndn aex

HIHEYTE g Bdapq

4IrA

“HIIFTHIE Y

7 HWBTTH LI
A HINITIILOSHNC

awanaraced
‘waracdodn

HIT A

7 0 0

#\ 0 0

_ GHOSET

1 a auHahAL]{» elooed xendoredoor]r 0z
_ =
BMA [ HOMEE "HIJOIAdIA BIHD) 191 5
I
[ EHELIHaUONHEEE BYHIdHdaINedeX MBd BIH))
s = m
BAL10AMIAT _
I
: TIDCILLOM] [, QWAL 011 hBURE JHHIM ] 8
. HBIrAL 0I0Td2EI HIDOILOLT
L1
_ annararadogy vrooed rerdoredoger
HLAOHLOLT 01 O B3 BINAT00
Q1
1 _ M 909N L2RhDE ] ‘BILISIIAE TLI0ILOL |
_ _
l ra1 nrsonidann vdaw — wooepy EHIdSH]] ol |
[ EHHMERTT Huanads i nidn tanoe] #1
1 niaodods [HimHIT T araodoi’) £l
auHauuar aondaworaedan
- cl
P | 20HdoWOHEE ] "aHHIMHUHY J0NIIRHHEXA
ﬁ HELLIAME WHIAOA 1D 0 KHHATIHD
. I arHareneHogda] T Aroreed on aunaMQOO() Il
I0E HHHEOLYOD KITHIRIdd e HID0HHIN0()
1 BHLIMNDE BHIEQLA0) 1T ad 1y 01




‘BLEHET
WaKHeHHIELadaT
o dam dawad]y

()

“BOORAN “¢OHIONMLT J0MIORHIIEXI»

:menal on erooed wenarodinoy 42
- (IHD RO S LIHATOHE IH
*WIIHD» (UHD dHnMKedoosH souodnuded 1r 1€
"WRLDL 02§ [WEWOIL Ol hBI'BE JHHMITIAJ
T MIHI HalloAdIsaronaed
aMHAUAr2dI0 BH heTRS SHHAS] 0¢€
gHaroomxdanon yaxmmomnseandio i
edaryedey B EHHAUGELR TTHHD
1O BHHMII0ND KHHAAL MIHY HIJOWHIHGRE 6c
auHahAs]» Broged gendoredooe|;
I - DIMHXAL M :|
arodudo a ownad | itna 22 u gnnady vk 8z
L IMHD BRMOIAgIdHOTORgR ],
AWOL OO hEIEE SHHAIIA J LT
I'HD KENIHAHLONATOHER] "donEdin HOHTD
Ol X1qHH2rHRAIRH “UHD XAHI HHIMOUD) 9
ILIOMOIILIH “ELIL D3¢ ¢z
nﬁ_.mﬁ.fusum::__.ﬂ irva annadaws ¥E
1aHerD HYHLMdaDIedey SHIDIRHEHD )
"XELAHBINI XHAAI BH HID2MKL BITH)) Rt
JHIDIWEL BITHD),
WAL 0L hEFRE JHHAMMS ] "BIAL 23] BUaL cdl
HOS0EN H HIOOWEL HOIHO AW TEKE))
HLDMMEKL BIFH)) “EHHALOIKL 3HHAIH]¢ ]

widirn noHHascorudu Lo e ddo
(miimewdodar) suHaxELed HLDONHIHERE

1c




BH KHIDLFRT
wHirogenod] |

MdArva prxde

H EdL gy
HIHH LEWETL
otidudIonowaly

|_ . ey o =5 o o EHE.:@HF

H EHHAMITHAWA IT000011)) “auirae]f

7 STTLH; Y “WIHD SHH¥RdgoEH
| aodaaRu(eRd [» ‘«eral 53¢y ‘WII0HIOr

_ 0 _ LHuQ) "Ennarael oroEdafoonLe auadamey _ 2
e = %I QUHAIMEY 20Hda(oONLY BxATo0R 00 )
N 7 o o = S KUTTREOH 1091 5D _| o
0 | 0 _ i It
22 MuHLkdn 1 mrwog, edadoonty _
i e I - I_ T T T sooem |
0 0 1 ) | 0F
HITHLO0MIIY godanmdo| ‘dI1amoney _
0 7 a0 T 1 |_ Bl  ooadu mmﬁm&hmmﬂ_\m;| gel!
I_| ﬂ | ﬂ ] o | B = = = H%hucuﬂumsaoﬁm,:momu I~ mm_
o o _| B e RS | @KITOR[] HOWRE Oted M MIooMMDE
0 0 L | T IHHOLER] (% WAL Ol BEIBE SHHAMDJ _ Le |
N - o - o mummiﬂ;:mu ﬁ;ﬁbﬂiﬂ [ B
0 7 g 171 _ JOHHPHEITH “DUEI M HIDOMIMME SHHDIER]] 9¢
DR IR — = i ~ KUmODY| HOWRE MR Huwiisowrne ||
_ 0 0 L “uwenral wwardgal KHHanaer vheradar | st
i 7 o S rd {1edomman ‘BWA400 10 _ o l_
0 7 0 ! hmmﬁ_ KHHAHET T100WHIMARE, “BER.T OHHAITR]] vt
7 . EHHIIERY BHHIL AL _ 7
0 0 [ £




_ LAMHHLIAI o1 awgaron udu nomaeansced ]

CALDONTHN 9 20HEMAd 1001 *0mra,

_ L aunatraradugy e1oged xendoredoge)

. 0 7 : HIJOHIIOW 12ha2d, aHHEIOTaraH-nod A e
>‘| e D e  MIDORIMON MMMy IoOHmOlY | cc |
. | 7| 0 T 1 |7 - |a_5m_ﬂ_ KEMD2L MHBX3p vm|"
|_ - - o ﬂammpﬂmuwuﬂuﬂdmmm ‘a1, xrardass I_| -|J
_ _ ﬁ SHHILEE] (% OWal o eloged EeHairodLHOY t5 _
T o 7 - o (B o |7 o _xmmﬁ_._ 5 mﬂiamqﬂum b:uwzmmﬁ_. _ - ]
0 I SUHIIER] (% “«IMHBERI TIOXATEOY "HOW 4D e |

SHIBEEIT] [ (NRINOL O hBIRE UL, |

__Euomﬂgmgﬁﬁﬂ:mﬁnrﬁm@ auHararaduo _
1 7 0 I _ 1 o auHesoduddionoy wim ediomoade s
onnesoduidionoy, rioged keidosedogr]p |_

7 0 I k’l L'alL mﬁﬁﬂmﬂ:: 0% |

Ewmu.r Eﬂ?

LLOOMIIDN 1 HOHHOMALION BH2400 10 arod _

7 f BLAL BO0T HIDOWHIHHBE JHHRAOT DI {» oF _
onat on eroged sendoredogery

I 0 7 I BH HOMIOIAH.LOHAT “I9UHD Moo MIBLIHg 2t

BIrH) eaolammxdy "orran X &
DOHHAMACTON BH BERI H HIOONIHY AHALIHAT

SHHIIEEY
sondadoonLy | SWaL OO LETES aH HOMI2

XBLOOS XMHRHreed vl
oHH2IHRL aoHdapoowy ‘Tuodone-diowodeg ¥

sdow Womgodd ren rzosae | |
10 guiRrEer oxoHdagoonie T1sonHoRERg




| "HHHIH E:.ﬁi _
eaniadane
_ egodiag

_ JHOERI
0 _ 0 I W HRLDOMIIDK “IraL XIvdpdl suHaLar]y, awar
OI HWERLON3L 3 BLogR] "Hod4 HeHadaeay

OL HINELONAL D eLo0ed “yod{ wanadasag

_ Aaﬂpnuﬂm "TIAOHTION
H BLOOR » awal oIl eroged KEHArodInoy
o | o o o T e R CHIA0NI0L] MOHNHOINEH
_ Ol BIdL wuiedrseds ndn maadone

| 0 I HOHYIBHITHALOO M HOMIShHISHWY EHHAHANGH
_ suHaLaraduo sonareimonkdaNe,

_ 2alL ol LipHdomase-yod g

7 KHIdOHE KEHTIMGHIIHALON
H EENDALHIDINNY “KHIA2HE BENOORHHEXOJY

L1 “91a01mmaon
"BLOQE,],, dWAL OI hETEE 2 HOMIa,]

CHLIONIOIL HOHHOINNEH |11 T3] aunadawepy»
I . erooed kendoredoger eweunexan
7 EHALOEYT OJ0HEMNON LHOHTHD(eoy

€0 0

«e.reniad gudanonged
BHHOLD €% 3W2, 01 hETEs SHHIIA ]

\A i i «erehrd simdanonand uugoiras

c 7 I SHHEHOIIr0» vroged gerdoredoger(
‘arodudir 1 ALHg “adMExaL ¥ HIBLIT, ]

aqehiad e run
AUIAHOHAR “IBhIT] INEHHEXIW ar9100d] |

—=_— — .. e —— _—

OHHOKIEY 30MahHHRXIY, SNl

0 I WitIdaHe HoNDoRHHEXIW KHHONRA X0 HONBE

.

=

_ ¥9 |

i

_ 09

—
_ 8¢

_ LS




HNNVAIOIT OLL 902Vh OELDIARMLION J4I190

WHRIARHE, “L00HTION "B1OGR, ], JMaL

01 ARELMAL 0 Bloge NodK mmanadoca \_r

89




_ _ . . JEunaxadagoordone xsiran 4 sorendalen B
I 7 1 7 413224 SLIHOHD XIMHOUTIAL SHHBIOEIIOUIH 11
_ 7 aodoanuLved] T, sEmIdodbon-yod g 7

_ . 1 KBHA91 4 "MIOUIAL 0GLIIRHIN e 7

1 HEEIadaLOITIAL T HE] 01
7 . B uiidone nonxadi{ng

7 _ EHIDIINER 1900000)) ‘FAIda1c spnnadiing

VIHLOEh EHHIMHAT 0J080Ir1al oig10doda
o mdAredanmor gska)) edAredamna]

DHIEND M auHadAMoEd 2080112 |, i

sHHEMWELRN doHLa0Hxda80] | _
q120HABLUIHITES H OUHBHHLER))

.EEmaEu
| _ 7 BIONIOL BRHAIAL £ BEHITIOL KuIdong
T I - o HHIDMKRIIXO H HiHEgad IeH
adll FLLOITLA, RELISLHION IORJE]

"TLIOMIR0U AL
: 7 KEHAIAT 4 TLLOLLAL O8.193h 0N

_ EHEN _ i

THALAQHE HOMINYWIreM
_ KHHREOIOIEH KTl
eHOrHOd aRHEaHIMKd] | _

7 7 | ‘Hiidane yaHHAALARE EHIIDHIWEH MQOJ0I)) 7

‘wuidane spnmadi g ediiedanmna | 7 7

_ _ _ TAHHAIMAK A9H0TT3 |

JH2HOIWOM

11Loged 19100ed _
-frareaon1ail

GRERT:|
auddanmLyed]] _ armnarodinoy _ evodd wwoy, | wmay

7 =T EHOHIE =
A0IEhR (A LR HITOY

DOVIFAS




7 | | Arsoipierra sMHAAladIo BNl hEIEE JUHALIS ]

JBXANEOH

[ _ I HIDOINERIG WOHAIALHI0HL0 dnHararadig,,
_ ﬁomru sendoredoge] exATL0d SLI0HMRIE]

uHaIrET olondadoon.n

_ 1O BHHAIHA FdAredannal 9I100WHIHHEE
"HANEIIOEHOY ¥ kHHegoLedgoodrnl
BLOLIIOL KRHAIAT £ "OHIDIH Y

_ anHadrIal]

_ I_| ! 7 “KHMEOHAIION M anHegotedgoode] |

L BI'91T EBMH2IMRIT FLLOITTIDL HOHYIATA

aunarairadog,, e1ooed sendoredogery

- o | BUHAHEI]
_ I BLOUTIAL BRI & 1l XHXOORHIIRIaHN
| OMHEHATAIELI0 H AMHAHRL] |

EHEBRAO.ID
7 BLOLTIAL FEHAIDY § BHACTOL KHIdong

aunauaading,, erooed rendoredoge]r

_ _ HHHATHEEX0 HA WH 0IONAKIATTIE
| 1 H eIl KHHEE20IRH BT OJ0WHTOX009H

_ _ 9LOIMIAL BELOARUIION 1OROB]

| [ _ I HEHEHHIT2WD Hll BHINQOOIMTISL KHHAIEE
_ aMHEHOTArD0]],, eLoged sendoredogery

sunoaoHaRd 2040ITIAL H HAIWQOOITHS ],
"EOHELBG 0JOToNTaL anHanued

Jdrod Hohgdod 4 HOHTOIOX

LBHLO2INSE HIDONMI0IIAL HOHIIATA

TLIOH N2OLI2L

e

1z
4
Bl

31 i

Ll

ﬂ;

Gl

¥l

£l




Gy e |

|_| I _ 101083 sHEoHoWHdl BH hEIEE: AHHAMDJ o¢ |
it - o o _ wrrsdes ozoxoonndinare kumonedxod .
| . | : HOMeE HIRAINUEHT | IIHHI0g0d] ] L
5 == o ina o e o - _  ewoze anHaod1)) “Trdes E|mmamhﬂﬁm:m|_.. _
_ | ! o1 sdee XUa0ohMALYAIE HIALHIOL] EL|
= o o | | - o " - ] " farron xuyoskHdINoIG HuliHeoudonD
| 1 _ mmnHud[ ] Brol oloxIahHdINaTe | 7€
| _ a4 a0HEBKEdIRY ‘Aol 20yoahHdINaIC _
. - - _ A o o _ o  emorky [
_ _ _ HOMBE AL XITHHIMEdRE DHAIOHATONHEEE] | ke
i - o _ = T - o T mumonooonmdmos wdil 1 HOHIIAHY
_ | _ _ raz BunesndINare, aMHREOrdLIdaH-Hod g bE
| o o ) _ _ ~ T - A0TEdes XHH0ARHAIIOIG _
_ _ | eirod e[y ‘wa1 suieEHdINIIE; 6T
| o o o =5 |_ - T _ _RALOOIION HHHEOLDOD
| I I XIHLBIDA I SUHSHANGY] BHHIUTE | 97
| _ DIEHOIA [, WAL 01 BLoged KeHarodIHOY 7
- T o T "y _| — - p1olIed HUHK0IS00 Xeeiadie
| I OMHAHOWE]] BUHAIIGK IMEOITIAL,, | i
_ | _ _ awal ol 210ged HOHTIOdLION ¥ PYEOLOITO] | _
- - B o T e _| 5 xeooanodl XHoIal e .

| unidane sanomedaadi 1 xunaHRdxX0d HONEE

irfada gomomexcddio | mrads yonmoreAdNo BLHIRE W HIDIRIHEL

I mm_

_ onHaHERdIRE _ _ NHOINIR [ BUILBIHAY OIOTOUTIAL 1] [M

_ sunedono |
_ 1 _ orauHEadLAna arateina)y eruodiL xeaodey | +T _
_ _ ‘HALALRIMAN XIGoUTaL MLoged rmanHAd) |

 exArsos I_|

|




_ JkEEEEdnen annegodArATod

u edoionsad suHsranrodnos 1o “dorsread
gadan 0ISIIATH "EN0L 19IrHS HLAONHIHARE
auHBgOT2},, Blogud Eendoredoge]r 7

HIISM BALIERA BT BWQ HOMEE
"BHIMKEAIEE 10 BMOL FIIHD 4.L00WIHIHIRE

WIFRITIONTT “ITHHINY 0,12 L0 B¥HITonodu
EHHIIGHLOAI0D OH0MIILHAINIIE
_ qiaowuoAdeg,, eroged sendoredogers

20HAIAT 4 "exunodsodn apHaIaHIOdo])

pELLoASd aHHEaranLodinoeg
i o

n aunadowep], eroged seadoredogerr
dranigIrog] HINERAIEH 20M2RHd1NIINE 7

7 0T 1TirHD avHedoduriad v annadamel],
viooed serdoredoge]r BHOL BIFH))

H1JBh AMHERLII0D 29 H 9UaT Eedaohudinarg 7

_ XBEEI H XBLOONTIT
KBIMMELAW g Y01 HIN0dhAdINaIlE,
JsndrancHy

" WaHIrosodil BH ETOI 010430hudINalre
JHRLIHR] [, AUHEGOTDIDH-30d

EMOL 0I0M0ohMdINaE FHILIHD]]

ENO1 Oo10MdahMdLYAIE
HAHHROLY]] "EWHEHOHLIATIAD
Ou2 B0 “NOL HuNsahHdIIDIE

gorrdes xuananrdiaane

adolomcad en gunaxgdien

LerEHddren M KHHIRID 0JoHhadalioln _

9F 7
St

¥F

[y

9t




SOHIUAIIRdRII M S0HYIrAIEG0TI1I00] |

1 53 I08) w::mrhnz_._ amenoraranH-dod 4 T il
I 7 SUHLOHATONHEEA XH “ISLHEIEN JFTITEOLI0] | ¢
_ | MOL HEN2aRHALIAITE 7
HIGIHIEOLIO] | "KHELIHITOMNHRED XH 1 .
I vral amgEawedes myrsdes smasonmdinairg, 5%
_ amal o1 vLoged Benanodinoy |
b - MoL ﬂmmumrsma
HITIHEOLI0] | FHELOHIIOMHELH XK |
i _ erral arnnoxwkdes ‘Myrdes smvosnudivairg, s
awar o1 aroged Honarod LHON ¥ BNE0L0IT0] |
OHHENIWEE _
1 aouzodoy “Audo g sridone gonoahudivate £C
7 AL HQad LOT 1 HIIDN au¥0ak HA LI
BNOL 010M2aRHA1AIE MLIOHIION H F100Rd B
L amnaraifadugy, eloged sendoredoge]r es 7
7 BITHA[[-BIAO]] LIONEE |. _
! "ENOL O10MIRHAINAIE 9LI0HTITON H BLO0R ] 15
godANToaodl EBHHIHHTI0D 010HRHreeRd KT
ﬁ BH() PHOMBE IHHIHIWHAI BH REI'eE dUHAII] 0%
. godorousad HMHAHATI0D 7 7
I wongrarreden mdi exoL 1910HY KIT 6b
pirrgedn wxdonod] |, vroged gendoredoge|r
|_ - Jaodoronsad |
NAHYN HHHIHHTI00 WOHIIIALREOTII01 7 7
_ _ ado mamackd e KHHOUD sy
eirnaedu exdagodr ], vroged seadoredogeyy
: aounTosodl KHHIHATI0D

h;i




" 7 MOL HI02hHAINONE HIMHHEOLIO[], IWAL
OTT HNBLoNL D groor, | wodd urnadasag

B 7 . EHIDIHE MH0ITTD ] awal
OII MIKELONAL 0 BLOOE,| “¥odA uiHadasag
- 7  BMHALNE AMHIHATEN 1 OMN00RAdoig,

aWal ol eloged Benarodinoy

L9

7 JFAHIIGE SITHIHILIEW W auxdanudinarg,,
awal ou aloged HOMIUOd IHON ¥ BNSOLOAT0] |

HHIdDHE XBMHHROLIH XIINAEIS0HQ0E0d BH
urmmeidodiore wuidade woxsanudiNare

KHHARAT O 1190001 “doredanatodiairg

unmuw__.. OUHIed] | "HIIMALTIH
I

HoHLHH mWodiiare BodMeg ‘BaTeded 1L()
JElraleiarod iyare

7 mLoged aHHALACH H auHedodHAdIoI0Y,
rroged sprdoredogeyr -ordomomed:

H yanralel Aarodidane SHHBHOETIIOTED]

"B GUOHHEQLDION ﬂbﬁHﬁhHﬂ.ﬂDﬂEﬂﬁﬁ

LJAOMOL D ¥HHTog0dI BI EION OI0ILLHHIBIW
I 7 EMSLIDHAY aMHakAE]], Blooed sendoredoge|r
"OMHOXOL € AoluHIEWodLNaIE SHHAIHaNHd] T

WOMOL 2 HMIIALEA
1

AIM01 SOHLMAIE]A BA0L 0I0M00RHAINIIE
7 2100 JOHIHILIE]Y "BEaLade 111i)

7 BH ¥ xediaodLod XHIIORHIIKOL

K

H HITW2E 20001 J0HIHHIE]A] 200 J0ILLHILIE|A

* HOLHHIEW XTTHHEOLIOI

JIMWSE BH HHEW¥ BIT SHHIBBHE 012

9
L9

9

9

09

"

BE




E@&Qﬁ Ol1 00V h OF1DHRUITON TATIYO
 HIHOTHE JIMHLAILIE[A], SWal 2

Olf HWELMSL 3 eroge ] Mods ymanuadacag

g9




_l

_ I KHITHEONdNIA7) ‘BHOIOITH HONRE uiiad T

EITHD ERIIOIAHLOHOT OHER, |
I _ "RHOLOITH Hodes nodolg
_ ‘I doivag BHOLOMH HoXRe Hitddar]

ammadonad

7 aondiratumadisodina] ‘HIsodoxa KeaoinIA
_ U ¥eHuauH|; sHEdmedoo BloLoeh B Fonda) |
‘HID0IAdNO Ol dHIMMEH] doHdaWongR

1 KIICHITE ] FILFIQ) "7l SHHATEI J0HIT000H )

_ _ JEIONI0IT HOHHOLNEH 01 HHHKHT
T | womadoxosonaed udn errar suHadoxas
sunarairadig, eroged seadoredogers

~ mraodoxs mm%_mm.,_ “BHHANHAT
oxornadoxafonged olompanmironsdn
qraodod )y SHHAAOMD £ "OHHIMHET

_ sonnadosa{orged oonHoHNIOKE]]

araodoxn

ERHHITOIIW W KEHTad) "0HIoMHEl
7 aoupamaronkdn aondanongedoy
_ ‘aHAMENAT aoHHaHRToNEd s0HdanoHTR ]

_ _ EHHMHAT CI0NORMHEXIW
_ | CLIOHII2IHIOHL() "BLORILO BWALIHA)) "BAROL

s Rl St

geHareHdalRjy OHEDEHE S0H0ShHHEXIN

LTANoNWON mIandireHonIad _ 1ooed raLoged

T ONAIrEHOMIEY apahied]] _u_._zn_udn.:_cu—

012047

_ exods ena ],
H09ER 0BIIILHI0Y

1y

Lan

E1fUE @

S——

DIVICH 6




HONIrELHOEHAOT OIT BIFAL HHITONCHN
wondomonsed udn spHad1 MR ioged
aunaraaduy eroged rendoaiedoge]s

. . ¥HIrad, 191K

H HID0IAADA 191D "HLOMEL FIIHD BLOOR ]
9I20TmMON # B10gRd EENDIREHEX]N

andisnarommHesd dolAdinAaH
H 20JAd1 £ “Bo9rAIINE BHUDIED 0D
HOMEE "TTUHD J9IrA N "BIral DTN}

21 OHALIHMITOWHEEY

AMHSNHAT J0MOOhHHEXIA,
awal ol e1oged Benwrodinoy

Aok, dLHAYT ‘MM LHOWNOJ

R KuHaede

420 AouHarmadye: o piraL odordagr
2nDPHOHERJ "orol 20Tdpul OHLHL0DOY
Lol gouarendaten aHI290HEE ]

HAEAdIDAI B FLOOW0ODIHIH

dhbG&GMUdeUuWHEDGMmdemE

EHHITE

OJOHITO00EY AU 0N £ "KHHILOIKL
oJondiuacs HOMEE H HIOJMWEL BIIH)

[ BrHaarod BEHadL einantufupeox
annaimradug, eroged kendoredoge] [

FHOAAL BIrH)

wraHMAd HLI0MI0W

aunararadingy vroged sendoredogers

2K T HoMRE “H1a014duL v T

6l




“RHOL BIOJITH H BAAHE 4L30MHOd |

JILO19BR 1O BAAHE 100118 HIDOKHIHERE

SHHATOINQRH,, IMHEHOLDID0H-H0d £ _

miAaE ouHanced Lo ¥ snBEanedicoduor | HAdg

MHTOE sMaRadanon

—
-

BALOHOH ) "HHTOE 2HAIDEHHEXS |4]

" UEAHG._._;,.._&E “HIOE XHAIDhHHE XKW 7

apeAadl [OoBW 10 “HIHH ¥ OIOHHIM2HET 0N

7 ‘pedd] pUIBGAIrON BTOHAII HIJOWHIHHEEIH

wadoaod] |» vroged sendoiedoge]r

(EAMILLERW OTOHHIEAAI 7

HHHEC2D0M erondan B MLOLOER

aunaraadugs eroged wendoredogefy

XBUITRQIOM

sipponmaexan ndu widone sumamedaad) | _

HAMHLEEW EEENE%&: H HHNI2LILTENALETY

JHENOER ] "EHHEQIIOM

AFTHHAMAHISE] "FHITBQAINON SHIIIIEXALEE,
minsadaraedex

012 H aHENEHAL S0HYIALEQIID™Y

avr.done sumaedyoo _

BHOMRE aMHARAL]» Bloged keRdoredoge|r

aMHIeXoW § HiidaHe KHHIMRAX0D HONRE

HHidaHe HONISRAELIIIN _
0 eWadoa] EuidaHe BENOORHIDIHY

ku1dane

KeHIIRKIHALO] | ‘TinooRd v vuidaHe 98T

suLonaxdagon 7




DIOA0LIAEY ¥uHarworadl B IIA HID0KHIHERE

HHBHO AL}, Blooed xendoredogeyr

XETOR01L28) XHNISHHLIO 1 kunowedio
I oJonsadLAHE OIOHIOI QHITRHOLIT O]
‘Bra60 avHakedLo sannadiina aoHIror|

7 BLIHD
EHHATHOTadn HOMEE "BLIAHD ummuﬁﬁaoﬂunu

B1OHD
I suoNed 10 BHONBE JHHAIHAWHALL BII REIRE
auHamaJ “erendog wioud kHHANRALO HOMNeE

- _ FHAL H
I BIHIO.) KMHAWLEE “eladd sumanedooduond
SOHUAHHIOWE] ] "BLIAD HNHHEOLI

_ BLIED BALOHOAD SFHOHIDE "BLED 9120d0d )
praad vifodudn KeHIHAIENOd LIIE,

MHIOE HOOIHHIR wodixate MEALT

1 i 1910LORE SHHALAKIdN0 BH LRIRE SHHSMIS ]
- JHEEHD
HOROL00 I HIrod XrTHiHLIenodoe

_ SHHBLOEIIONI]] “HIfOH XITHIHHIBNOA LN0IC
_ erreAy], kunHadadrEoN-30d §

_ MO8 XI9HIHH.EROdINAIC BI1OH0 )
MHr0g SMHLHH ENOdINAE

! _ 217011 doIIME. TEWOdLIBIE
- ramnos

I H KHITRQRITON aHMIRHHBXI “BHHanedx00

7 FMHWIEE,, aWal ol eroged weHarodino)y]

JHEHOL2d HIADIRHIDANY

4y

rr

cF

It

O

6t




1 aumadf, "BWAIOND KRNISRHELIO MBN £RI7 |

~erenoediron rordaqy

MI0L0E]] “kuHaniedgadn aMHaniyeonle

rennoriAp] “edrs olonmole auHaodl)

e 223 W 4I20HIHIIROHIR]

FId 1IN OITIEhMAHH] [ ‘TILHETY
"WOWOLE BLRE) 2HHAMOL 0N W SHHENIATIO 7

=

qrraor readeroneirn w erdoddaca muang 7

rdoq erore auraropy vdog 19181 £100] |

RNOIE

 diarad a1qgoraan £2doh U :u,_%

7 xu ndil gorawradn eiasl HLEHAIIDON

# disain g vraad ogorag cinHaorced
ou 191, eloged seadoredogerr |

=8

_ B1u0 BHodaton]] golaan xanaredidand
SHHMHOLT) "BHOLOIMH MLIGL()
‘diNa1D g 129D 010120 SHHIMOLEE ]

Jasuni ganioiedugoo
D HOMIORHLIO H BHHEOL0Ed o1oHaAH00
_ aunarowadugy,, vroged sendozedoge]r

XeeHul” o WuHaKedgotH aunasodiao]]

_ MEHAL BIFHD KEND2hHMLIQ) "MEHH][[

, IEBED KEHHONOIOSONHLIIO ‘F040.L380
‘ErHaedLo ooamadLARE OUOHTeO
_ IMHBHOEAIONO]], BANHadagHoN-10d £

q H...u:&EkA‘

8

A1 To: =0 k)
-xAreos, simHRdl BH BRI BILL LO BRAT

Ly |

9%




i TNV IOdLL OL 902Vh OY.LIIRULION TG0

adatag

adazag

EHHAIEE

AMFOLHBMY] "IHINOH SI9HIHHIENOdI N1

aron aoHIRD WO,
awal on eroged senmrodinoy] 7

JEHIIIEE

AMEOLHBTY] FHIOH aHIHILIERod I Marg
"a17011 2OHLMHIBWOdINOIE, swal
ou a1oged HougIrodLHON X BAA0LOITOL |

JENEHHEIAO TTTHE
vH HHHARAUEH XI9HIHDIeoNI el KHELOH]T
‘pyu1axdone wendarryg,, sumadadnon-vod

fEaas 1 BOHro) WiadaHe HIHIROLOJ
doifk KHHAUAT H BEOLHUD HHTIE3 ]

JErmiead

aHAATK,, JWAL 01l hETRE JHIIDITD ]

auIdane U 1930EN
qres ) dars XITHMOIR HEKsdd KHIAaH(

irasih OIDFOXIEN U uoHOrEdRE

pEHaHed X0 MHOMEE, "uHInead arudary
e i =

89 |
hm;

99




VYEBHO-METOJIUYECKOE OBECITEYEHHE
OBPA30OBATEJABHOTO IIPOUECCA
OBSIZATEJILHBIE YUEBHBIE MATEPHAIBL JUTSI YHEHUKA

duzuka: 7-if K1ace: 6a30Bbiil yposens: yuednuk, 7 knace/ [lephimmkun

WM., Meanos A.H., AkunonepHoe 00IECTBO « MamaTenbe1so

«lIpocBelieHney

o du3nka; 8-t knace: GazoBblil yposens: yuebHuK, 8 krace/ [eprirkus
.M. AximorepHoe obuwectso «M3garenscTso «IIpocBeieHne

o ®uzdka: 9-if kiace: Gazosell yposeHs: yuedbuuk, 9 knace/ | lepeimkun
WM. AxuuorepHoe obiectso «M3garensctso «IIpocBenieHne

« (Gopuux 3anad no dusyke 7-9 Jykammx B.W., Vsarosa E.B.

AKNUOHEPHOE obmecTso «Manarenscrso «l Ipoceemenney

METOIUYECKHUE MATEPUAJIBI JJIA YHHTEJLA
CaMocTosTeBHBIE 1 KOHTponbHbe paboTsr. @usnka. 7 kaace, Cnennesa H.H.
M.: dpoda, 2020

dusuka. 7 kaace. Iunaktuaeckne marepuansl, M.: [lpoda, 2020

[N ®POBHIE OGPA3OBATEJBHBIE PECYPCbl H PECYPCBI CETH

MHTEPHET

Bubnmorera LTOK hitps:/m.edsoo.ny 764 1adab




	5f0c33a13921a4dd8842bb1a3a88bf4c0c772bd996a5e7a9b3e53876a67862eb.pdf
	38158e6eae02a9450ffd513dd23b755e39100d1b85cb071e3d3059d00d51eb7e.pdf

