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IHosscHUTEJbLHAA 3ANIUCKA

OOpazoBarenpHasi MporpaMMa €CTECTBEHHOHAYYHON  HAIPaBIEHHOCTHU IO (U3MKE C UCTIOIB30BAHUEM OOOPYI0BAHUS
nenTpa «Touka pocta» s 7-9 KIaccoB cOCTaBIeHA Ha OCHOBE CIIEAYIOMNX HOPMATHUBHBIX JOKYMEHTOB:
1. ®enepanbublit 3aK0H «O6 oOpazoBanuu B Poccutickoit denepannn» ot 29.12.12r. 273-D3;

2. ®I'OC OO0 ot 17 nexadbps 2010 . N 1897 «O06 yTBepxkacHUU (DenepaibHOr0 rocyAapCTBEHHOI0 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO 00111er0 00pa3oBaHus" (C U3MEHEHUSIMU U JTOTIOJIHCHUSIMH )»

C yuerowm:

1. ITpumepHOIt OCHOBHOM 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus (0400peHa penieHueM
dbeneparbHOro y4eOHO-METOIMUECKOT0 00beIMHEHUS 110 0011IeMy 00pa3zoBanuto (mpotokosi oT 8 ampens 2015 r. Ne 1/15)

2. OcHOBHOM 00pa3oBaTEIbLHON MPOrpaMMbl OCHOBHOTO o011ero oopazoanuss MbOY COIII c.bumuruno
3. Ilonoxxenue o pabouyux nporpammax mo yueOHeM npeameram (kypcam) MbOYCOII ¢. bumnruso.

[Iporpamma pazpaborana 1jisi CTyNeHHM OCHOBHOTO o0miero oOpaszoBanms. du3nka B OCHOBHOW IIKOJE W3ydaeTcs ¢ 7 mo 9
KJIACCHI.
B oGpa3zoBarenbHOl porpaMMe MpeICTaBICHbI CISAYIOININE Pa3iebl:
1.®u3uka U pU3nUEeCKre METOIbl U3YUECHUS PUPOIbI
2. MexaHU4EeCKHUE ABIICHUS
3.MonekysipHast pu3UKa U TePMOJMHAMHUKA
4. DNIeKTPUUYECKUE U MATHUTHBIE SIBIICHUS
5.9neKTpruUecKre U MarHUTHBIE SIBIICHUS
6.KBaHTOBBIE SIBIICHUS
7.Ctpoenue u 3BoJtoNus BeeneHHom

Jaanbie pasnensl BBIOpaHb ¢ y4E€TOM HamOosiee HMIMPOKUX BO3MOXXHOCTEH MO MPUMEHEHHUIO 00Opy/oBaHUs IeHTpa «Touka pocTtay Kak ist
MpOBeICHUS 1aOOPaTOPHBIX padOT, TaK U JJISI IEMOHCTPAIMOHHOTO SKCIIEPUMEHTA.

Kpowme Toro, nepeduncieHHbie pa3aenbl 00J1a1al0T HAMOOIBIINM MOTSHIIMAIOM JIJII OpTraHU3alliK MPOSKTHOM U UCCIeI0BATEIbCKON A TEILHOCTU
00y4Jarommxcsi.



@®opMbI IPOBEACHUS 3AHATHH:

dusnueckoe HAOIIOACHUE U IKCIEPUMEHT MPOBOASATCS B (hopMe J1abOpaTOPHBIX U AEMOHCTpalUuid. JleMOHCTpaIlMOHHBIHI
HKCIIEPUMEHT IPOBOJUTCS B Ciy4ae, €CIM KOJIMYECTBO NPHOOPOB M LU(MPOBBIX JATYUKOB HE IO3BOJSET OpPraHU30BaTh
WHIUBUYaJIbHYI0, MAapHYI WIM TPYIIOBYIO JabopaTopHyto paboty. [lanHas oOpa3zoBarenbHas nporpamma 00OecleuyrBaeT
CO3HATEJIbHOE YCBOCHHUE YYAIIMMHCS BaXKHEHIIMX (U3UUYECKUX MOHATHUN, 3aKOHOB U TEOpUi, (OPMHUPYET MPEACTABICHUE O
poin (U3MKKA B MO3HAHUU KUBOTO MHUpa M B KM3HM ueioBeka. OCHOBHOE BHUMAaHUE YJIENSETCS CYIIHOCTH (PU3MYECKHX
SIBJICHUH, TIPOLIECCOB U METOJIaM UX M3yuyeHus. OJTHUM U3 OCHOBHBIX MPUHIIMIIOB MOCTPOEHUS MPOTPAMMBI SBIISICTCS MPUHIIUI
NOCTYIIHOCTH. OKCIIEPUMEHTAIbHBIE JAHHBIE, IIOJYYECHHBIC YYallUMHUCSA TPU BBIIOJIHEHUM KOJMYECTBEHHBIX OIIBITOB,
MO3BOJIAIOT YYAIIUMCSA CaMOCTOSITENBHO JENaTh BBIBOJIbI, BBISBIIATh 3aKOHOMEPHOCTH. [10aX0/IbI, 3aJI0KEHHBIE B COJIEPIKAHHE
MpOrpaMMBbl Kypca, CO37al0T HEOOXOANUMBIEC YCIOBHS /Ui CUCTEMHOT'O YCBOEHUS YYAIIMMUCS OCHOB HayKH, JUIsl OOeCriedeHUs
Pa3BUBAIOIIETO M BOCIHUTHIBAIOIIECTO BO3JECHCTBUS OOYYEHHUS] HA JIMYHOCTH ydarierocs (popmMupyemMble 3HaAHUS JTOJDKHBI CTaTh
OCHOBOW CHCTEMBl YOEKICHHI IIKOIBHUKA, SIAPOM €ro HaydHoro mupoBos3peHus. Ludpossie madGopatopun «lllkombpHOTO
KBAaHTOPUYMa» — OTO KAaue€CTBEHHBI CKAa4OK B CTAHOBJICHMU COBPEMEHHOW €CTECTBEHHOHAyudyHOW Jaboparopuu. Bce
IIpOrpaMMHOE OOECIIEYEeHUE Ha PYCCKOM s3bIKe. MeToauueckue Marepuaibl pa3padOTaHbl POCCHMCKUMHU METOJUCTAMU U
YUHUTEISIMH B COOTBETCTBUU C DefepanbHbIM KOMIIOHEHTOM TOCYJapCTBEHHOro oOpaszoBatenbHOro Crangapra no (usMke.
[Hudposbie 1abopaTopun SBISIOTCS HOBBIM, COBPEMEHHBIM O0OOPY/IOBaHUEM IS MPOBEACHUS CaMbIX Pa3IUYHbIX IIKOJIbHBIX
UCCJIeI0BAHUI €CTECTBEHHOHAYYHOI0 HampasieHus. C UX MOMOIIbI0 MOKHO MPOBOAUTH Pa0OOTHI, KaK BXOJSAIIME B IIKOJIbHYIO
porpamMmy, TaKk U COBEPIIEHHO HOBbIE HccleoBaHUs. MaTepualbHO-TeXHHUecKas 0a3a 1meHTpa «Touka pocTa» BKIIOYAET B
ceOs1 nudposbie 1adbopaTopun, HAOOPHI KJIACCUYECKOTO 000PYA0BaHUS JIJIsl MIPOBECHUSI OMOJIOTMYECKOTO MPAKTUKyMa, B TOM
YHCJIe C MCHOJb30BAaHUEM MHUKPOCKOIOB. YUUThIBas MPAKTUYECKUH OMBIT MPUMEHEHHUs JTaHHOTO O0OpYJAOBaHMS Ha ypOKax
OMOJIOTUU U B MPOEKTHO-UCCIIEIOBATEIBCKOM I€ATETbHOCTH, C/IeJlaH OCHOBHOM aKIIEHT Ha OMHCAaHUM HUQPPOBHIX JTabopaTopuid
1 UX BO3MOYKHOCTSIX.



DopMbl KOHTPOJIA

KouTpons pe3ynbTaToB 00yueHUs B COOTBETCTBUU C JIaHHOM 00pa3oBaTeIbHON MPOrpaMMOi MPOBOAUTCS B (pOpME MUCHbMEHHBIX U
AKCIIEPUMEHTANBHBIX padoT, MPEANOIaraeTcs NpoBEACHUE MPOMEKYTOUHONW U UTOTOBOM aTTECTAlIUU.

HpOMe)KyTO‘lHaﬂ arTrecranusa

JUJIS  OCYIIECTBICHHUS TIPOMEKYTOYHOW aTTECTAIlMM HCIIOIB3YIOTCS KOHTPOJILHO-OIIEHOYHBIE MaTepuaibl, OTOOp COJEp KaHHMSI
KOTOPBIX OPHEHTHPOBAH Ha MPOBEPKY YCBOEHUS CUCTEMBI 3HAHWK M YMEHUI- MHBAPHAHTHOTO Spa COACPIKAHUS ICHCTBYFIOIIMX
oOpa3zoBaTeNbHOM MporpaMMbl MO (GHU3MKE IS 00MeoO0pa3oBaTeIbHBIX OpraHM3alliid. 3aJaHusl MPOMEKYTOYHON aTTeCTAIu
BKJIIOYAIOT MaTepUal OCHOBHBIX Pa3lieloB Kypca (M3MKH, MPEAMETHBIX W METANPEIMETHBIX PE3yJIbTaTOB B paMKaxX OpTraHU3alluu
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEKYTOUYHOM aTTECTAIINH.

[Ipu opraHmMzanuu TEKyIIEro KOHTPOJIA yCIEBAEMOCTH oOyuaromuxcs cienyetr yuntbiBath TpeboBanus ®PI'OC OOO k cucreme
OLICHKU JOCTW)XEHHS TIaHupyeMmbix pesyibTatoB OOIIl, koTopas moDKHA MpeaycMaTpuBaTh HCIONB30BAHHUE PA3HOOOPA3HBIX
METOOB U (HOpPM, B3aUMHO JOMOJHAIOIIMX APYT Jpyra (CTaHIApPTU3UPOBAHHBIE MUCHMEHHBIE M YCTHbIE padOThI, MPOEKTHI,
MPaKTUYECKHE U TaOOpaTOpHbIe pabOThI, TBOPUYECKHE pabOThI, CaMOaHAIN3 U CaMOOIIEHKa, HAOIIOICHUE, UCTIBITAHUS U UHOE).



Conep:xanue y4e0HOro npeaMera
(mpakTHyeckasi YacTh y4eOHOI0 CoJep:KaHMs NpeIMeTa YCHJIEHA MAaTePUAJbHO-TEXHUYECKOoil 0a30il meHTpa

«Touka pocTay», HCIOJIBL3YEMOT0 JJIfl peajn3alun 00pa3oBaTebHbIX IPOrpaMM B PAMKAaXx NpenogaBaHus Gu3sukn)

dusuka u pusnyeckue MeToabl U3yYeHUsI MPUPOAbI

®usznka — Hayka o npupoje. Habmronenne u onucanue pusndeckux spiaeHuil. Gusnueckue npudopsl. Guznueckue
BEJIMYMHBI U UX U3MepeHue. [lorpemHocT nusmepeHun.

MexnayHaponHas cuctema eauHui]. Hayunsiii meton nmo3nanus. Ousndeckuid skcrepuMeHT u ¢usndeckas teopus. Hayka u
TEXHUKA.

JdeMoHCcTpanuu (¢ HCNOJb30BaHNeM 000pynoBanus « Touka poctay)
HaOmronenne ¢usnueckux SBICHUM: CBOOOJHOIO TMaJeHUsI TeJ, KOJIeOaHUN MasTHHKA, MNPUTSHKEHHWE CTajIbHOIO Iapa

MarHUTOM, CBE€UYEHUE HUTHU AIEKTpUUECKOU Jamiibl. Gusndeckue npruOopshl.

JlabopaTopHbie padoThbl M ONLITHI (¢ MCIOJb30BaHHEeM o0opyaoBaHusa «Touka pocra») OnpenesneHHe LEHBI IEJICHUS
IIKaJIbl ©3MEPUTETBHOTO MPUOOPA.

N3mepenune IvHBL.

N3mepenue oobema KUJIKOCTH U TBEpAOro Tena. M3MepeHue TemmnepaTypal.

Mexannyeckue siBJICHUA

Kunemaruka /Ilnunamuka

3aKOHBI COXpaHEHUS UMITYJIbCa U MEXaHUUECKOM 3Hepruu MexaHnueckue KoneOaHusl U BOJIHBI

Mexanundeckoe nBHKeHHE. OTHOCUTENBHOCTD ABWKeHUA. Cuctema orcueta. Tpaekropus. Ilyte. IIpsmonuneiiHoe
paBHOMepHOE JBIKEeHHE. CKOpOCTh PaBHOMEPHOIO MNPSIMOJUHEHHOTO JBMKEHUA. MeToAbl H3MEpPEHUs PaCCTOSIHMUS,

BPEMEHU U CKOPOCTH.



HepaBHomepHoe nBukeHne. MrHOBEHHasi CKOPOCTh. Y cKopeHue. PaBHOyckopeHHoe aBmxeHue. CBOOOJHOE MajeHue

ten. ['paguku 3aBUCUMOCTH MyTH U CKOPOCTU OT BPEMEHH.

PaBHOMepHOE IBIKEHME 110 OKPY>KHOCTH. [leprosa u yacTora 0OpaleHus.

SlBnenune wuHepnuu. IlepsBeii 3akoH HeroTtona. Macca Ttena. IlnoTHOCTB

BelllecTBA. MeTOAbI N3MEPEHNS MacChl U INIOTHOCTH.

B3aumopeiictBue Ten. Cuna. IlpaBuiio cioskeHus

cui. Cuna ynpyroctu. MeToasl U3MEpPEHHUsI CUIIBI.

Bropoi 3axkon Herotona. Tpernii 3akon HeroToHa.

Cuna TskecTH. 3aKOH BCEMHpPHOro TAroteHus. VckyccTBeHHble cmyTHHKHM 3emun. Bec Tena.
HesecomocTs. I'eonieHTprUecKas U re TMOLEHTPUYECKast cucTeMbl Mupa. Cuia TpeHus.

MowmeHT cuibl. YcnoBus paBHOBecus pbryara. LleHTp TspkecTu Tena. YClnoBUS PaBHOBECHS

ten. Miynbc. 3aKOH COXpaHEHUs! UMITYJIbca. PeakTHBHOE JBUKEHHE.

Pabota. Mommnocts. Kunetnueckas DHEPrusl. [ToreHnmanpHass SHEPTrUsl B3aUMOACHCTBYIOIIMUX TEN. 3aKOH

coXpaHeHHUsi MexaHudeckod »sHepruu. lIpocteie mexanusmbl. Koadduuuent mnosesHoro naeuctBus. MeTomabl

U3MEPEHUS SHEPTHH, PAOOTHI M MOIITHOCTH.

Hasnenue. AtmochepHoe aaBineHue. Meroabl uaMepeHusi naBieHus. 3akoH [lackang. ['mapaBnuyeckue MalllvHBI.

3akoH Apxumena. YcioBue miaBanusi ten. Mexanudeckue kosnebanus. [lepuon, yactota M aMIuinTyaa KoJeOaHHA.

[lepuon

Kosie0aHui MaTeMaTU4YECKOTrO 151 Py KUHHOTO

MasATHUKOB. MexaHnueckre BOJIHbL. J[JInHa BOJHBL. 3BYK.

[JdeMoHcTpanuu(c ucnoib3oBanuem odopynoBanusi «Touka pocra») PaBHOMepHOE NpsMONHHEIHOE JIBUXKECHHUE.

OTHOCUTENBHOCTD JIBU>KEHUSI. PABHOYCKOpEHHOE ABUKEHHE.

Hampasnenue ckOpoCcTH Ipu paBHOMEPHOM JIBMKEHUM I10 OKPYKHOCTH. SIBieHuMe mHepuuu. BzaumoperncrBue

Te. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(OopMaIiuu Mpy>KUHBI.



Cnoxenue cui. Cuia tpenusi. Bropoii 3akon Hetotona. Tperuii 3akon HeroToHa.

HesecomocTs.

3aKOH COXpaHEHUsI UMITYJibca. PeakTHBHOE JBUKEHHE.

W3meHeHne 2HEpryuu Teja Mpu coBepiiieHnu padoThl. [IpeBpaiieHus MexaHn4eCKoW YHEPTUU U3 OJJHOU (OPMBI B IPYTYIO.
3aBUCUMOCTH JIABJICHHSI TBEPJIOTO TEJIa HAa OMOPY OT JAEHCTBYIOMIEH CHJIBI U TIomaau onopel. OOHapyKeHne aTMOC(HEpHOTO
JABJICHHUSI.

N3mepenune arMochepHOTo JaBjIeHUs] 0apOMETPOM - AaHEPOHUIOM.

3akoH [Tackansi.

['mapaBiuueckuit mpecc.

3akoH Apxumena.

[IpocTteie MEXaHU3MBI.

MexaHnuueckue KojaeOaHusl.

MexaHn4eCKre BOJIHBL.

3BYKOBBIC KOJICOAHMUSI.

VY ci10BuUs pacpoOCTpaHEHUS 3BYKA.

JlabopaTopHblie padoThl M ONBITHI (¢ HCMOJIb30BaHUeM 00opyaoBanus «Touka pocra») U3mepenne ckopocTu
PAaBHOMEPHOTO JIBHKEHHS.

N3yyeHne 3aBUCMMOCTHM NyTH OT BPEMEHM IIPU PABHOMEPHOM M PABHOYCKOPEHHOM JBWXXKEHUM M3MepeHue yCKOpeHus
IIPSMOJIMHEMHOTO PAaBHOYCKOPEHHOIO ABUKEHUS. MI3MepeHrne Macehl.

W3mepenne mIOTHOCTH TBEPAOIO TeA.

N3Mepenune mioTHOCTH KUIKOCTH.

N3Mepenue CHitbl JUHAMOMETPOM.

Ciio’)keHue CUJl, HapaBJICHHBIX BAOJIb OJTHOW MPSIMOM.



CnoxxeHue CUJl, HallPaBJICHHbBIX MO/ YIJIOM.

HccnenoBanne 3aBUCUMOCTH CHIIBI TSDKECTU OT MAcChl TEa.

HccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YJJIMHEHUS MPYKUHBI. MI3MepeHne )KeCTKOCTH MPYKUHBI.

HccnenoBanue cuiibl TpEHUS CKOJIbKEeHUs. M3mepenne ko3 duiieHTa TpeHus CKOJIbXEHUS.

HccnenoBanne yciioBUM paBHOBECHS pblyara.

HaxoxJienue neHTpa TsKeCTH IIOCKOTO Tea.

Beruucnenue KII/] HakJIOHHOM IOCKOCTH.

M3mepenne KNHETUYECKOW SJHEPTUH TEa.

N3mepenne n3MeHeH!s MOTCHIMAIbHON YHEPTUU TEIIA.

N3mMepenune MOIIHOCTH.

N3mepeHnne  apXuMeqOBOW  CHUIBI.

N3ydeHune yciioBuM IIaBaHUs TEN.

N3yuenue 3aBUCUMOCTH Teproaa KojieOaHu MasTHUKA OT JUTMHBI HUTH.

H3mepenne yckopeHus: CBOOOTHOTO MaJACHHSI C TIOMOIIBIO0 MasSTHHUKA.

N3ydeHne 3aBUCUMOCTH MepUojia KojaebaHuii rpy3a Ha Mpy>KUHE OT MacChl Ipy3a.

BrInyCKHUK HAYYUTCA:

* pacrio3HaBaTh MEXaHMUYECKHE SIBJICHHS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHMM OCHOBHBIE CBOWMCTBA WJIM YCIIOBUS
MPOTEKAHUsI ITUX SIBJICHUN: paBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBWIKCHHE, CBOOOIHOE TaJeHUE Tell,
HEBECOMOCTb, PABHOMEPHOE ABWKEHUE IO OKPYKHOCTH, MHEPLHUS, B3aMMOACHUCTBUE TEJ, Mepeaadya JaBICHUS TBEPAbIMU
TeTaMH, KUJIKOCTSIMH W Ta3aMu, atMocpepHOe naBieHUE, IUIaBaHWE TEJ, PABHOBECHE TBEPABIX TeJ, KoyeOaTeabHOe
JIBUKEHUE, PE30HAHC, BOJTHOBOE JIBUKECHHUE;

* OMHUCHIBATh M3YUYEHHBIC CBOMCTBA TENl M MEXAHWUYECKUE SIBJICHUS, MCIOJIb3Ysl (DU3MYECKUE BEJIIMYUHBI: MyTh, CKOPOCTH,

YCKOpPEHHUE, MacCa TCJjd, INIOTHOCTb BCHICCTBA, CHJIA, AABJIICHUC, HMITYJLC TCJId, KHHCTHYCCKAs SHCPIruUsd, IMOTCHIHAJIbHAA



SHEprusi, MexaHundeckas pabora, Mmexanuueckas momHocTb, KIIJ[ mpocroro Mexanusma, cuiia TpeHUsl, aMILUTUTY/1a, IEPUOA U
4yacToTa KosieOaHUid, JJIMHA BOJIHBI U CKOPOCTb €€ paclpOCTPAaHEHHUS; MPU ONMUCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKUN
CMBICJI MCHOJb3YEMbIX BEIUYHMH, MX OOO3HAYEHUs U €AUMHUIBI U3MEPEHUS, HaXOAUTh (DOPMYJIbI, CBA3BIBAIOUIUE JAHHYIO
(Gu3nYecKyIo BEIMUUHY C IPyTMMHU BEITHYHHAMU;

* AHAJIM3UPOBATH CBOWCTBA TEJ, MEXaHUYECKUE ABJICHUS U MPOLIECCHI, UCHONb3Yys (PU3NUECKUE 3aKOHBI U MPUHIIMIIBI: 3aKOH
COXpPAaHEHMS JHEPIUH, 3aKOH BCEMHMPHOIO TATOTEHHWs, paBHoueucTByromas cuina, I, II m III 3axkoner HeroTtoHa, 3axoH
COXpaHEHHUs UMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; OIpU 3TOM pPa3inyaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHa M €ro MaTeMaTH4YeCKOE€ BBIPAKEHME; ¢ pPAa3InyaTh OCHOBHBIE IPU3HAKU H3YYEHHBIX (PU3MYECKUX MOAENEH:
MaTepuajbHasl TOUYKa, MHEPIMAJIbHAsA CUCTEMA OTCUETA;

* pewaTh 3aJa4d, UCHOJIb3Ys (PU3MYEeCKre 3aKOHBI (3aKOH COXPAHEHMSI SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHHLIMI
cynepniosunuu cwi, I, II m III 3axkonbl HproTOHA, 3aKOH coxpaHeHuss uMIyJibca, 3akOoH ['yka, 3akoH Ilackais, 3akoH
Apxumena) u ¢GopMmyJibl, CBs3bIBarolre (U3NYECKUE BEIUYMHBI (IyTh, CKOPOCTb, YCKOpPEHHE, Macca Teja, IIOTHOCTh
BELIECTBA, CHUJA, JIABJIEHWE, UMITYJIbC Tella, KUHETUYECKas SHEprusi, NOTECHIMAJIbHAs JHEpPrusi, MexaHuueckas padoTa,
MexaHndeckas MomHocTh, KIIJ[ mpocTroro mexaHns3ma, cuia TPEHMS CKOJBXEHHs, aMIUIMTYJa, IMEpUOJ M  4acToTa
Kosie0aHMil, AJTMHA BOJHBI U CKOPOCTb €€ PaclpOCTpaHEeHHs): Ha OCHOBE aHAJM3a YCJIOBUA 3aJaud BBIACIATH (U3UUYECKUE
BEJIMUUHBI U (POPMYJIbI, HEOOXOAUMBIE JUUISl €€ PEIICHUs, U IPOBOJIUThH PACUETHI.

BuvinyckHuk noayuum 603MOHNCHOCHb HAYYUMbCA:

* UCNONBL308AMb 3HAHUSL O MEXAHUYECKUX SGNICHUAX 8 NOBCEOHEBHOU HCUZHU Ol 0becneuenus: 0e30nachocmu npu 0opaweHuu
¢ npubopamu u mexHuuecKUMY yCmpoucmeamu, 0Jis COXPaHeHUus 300p08bs U COONI00EHUSI HOPM IKOJIO2ULECKO20 NOBEOEeHUs 8
oKpydcaiowell cpeoe;

* NpuUBOOUMb NPUMEPbLL NPAKMUYLECKO20 UCHONIb308AHUS (DUIUYECKUX 3HAHUL O MEXAHUYEeCKUX ABNeHUAX U DUIUYeCcKUx
3aKOHAX, UCNONb30BAHUSL B0300HOBNAEMBIX UCTNOYHUKOG IHEPLUU, IKOJIOSULECKUX NOCTe0CMBUL UCCTE008AHUSL KOCMUYECKO20
npocmpancmea,



* paiuuame 2paHuybl NPUMEHUMOCIU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull Xapakmep @yHOaMeHmMAIbHbIX 3AKOHO8
(3aKOH ~ COXpaHeHus MexaHudeckou dHep2uu, 3aKOH COXPAHEeHUs UMNYIbCd, 30aKOH 6CEMUPHO20 MA20MeHUs) U
02PAHUYEHHOCIMb UCNOIb308AHUS YACMHbBIX 3aKOHO8 (3akon I'yKka, 3akon Apxumeoa u op.),

* npuémam noucka u QOopMyIUPOSKU O0KA3AMENbCME BblOGUHYMbBIX 2UNOME3 U Meopemuyeckux 6bl80008 HA OCHOB8e
IMRUPUYECKU YCMAHOBNIEHHBIX (DaKmMo8,; * HaxXo00ums A0eK8AmHY0 NpedloNHCeHHOU 3a0ade hu3uULecKyo Mooeilb, pa3peuams
npobemy Ha OCHO8e UMEOWUXCS 3HAHUL NO MeXaHUKe C UCNONb308AHUEeM MAMeMAmuyecko20 annapamd, OyeHUusams
PeanbHOCMb NOYYeHHO20 3HAUeHUs QUUYECKOU GeIUYUHDL.

MounekyasipHas (pu3uka 1 TEPMOAUHAMMKA

CtpoeHue 1 CBOMCTBa BeleCTB TemIOBbIE SABICHUS

Crpoenue BeniecTBa. TemioBoe ABMKEHHUE aTOMOB M MoJekyd. bpoyHoBckoe awxenue. Juddysusa. BzaumopeiictBue
YyacTull BeuiecTBa. Mojienu CTpOeHUs ra3oB, KUJIKOCTEH U TBEPABIX Tel U OOBSICHEHUE CBOMCTB BEIECTBA HAa OCHOBE 3THUX
MOJIeJIEN.

TennoBoe nBukenue. TernoBoe paBHOBecue. TemmnepaTypa u ee uzMepenue. CBsA3b TeMIepaTypbl CO CPEIHEN CKOPOCTBIO
TEIMJIOBOI0 XAOTUYECKOIro JABM)KEHHS yacTul. BHyTpeHHssa sHeprus. Pabora u Termomnepegadya Kak CrocoObl M3MEHEHUs
BHYTPEHHEW JHEpPruM Tena. Buasl Teruionepenayu: TEIUIONPOBOAHOCTh, KOHBEKIMS, HM3IydeHHE. KOIM4ecTBO TEIUIOTHI.
VY nenbHas TEMIOEMKOCTh. 3aKOH COXPAHEHUS SJHEPTUU B TEIUIOBBIX MPOLECCAX.

Ucnapenne n xonaeHcauus. Haceimennsiii nap. BrnaxxHocTs Bo3ayxa. KumneHue. 3aBUCHUMOCTh TEMIEpPATypbl KUIEHUS OT
nasieHus. [lnaBnenue u kpuctaiuzanus. Y ieJabHas TEIJIoTa IJIaBJIEHUS U apooOpa3oBaHus. Y esbHas TEIIOTa CropaHusl.
Pacuer xonuuecTBa TEMIOTHI IPU TEINIOOOMEHE.

[IpuHumnel padboThl TEeMIOBBIX ABUrarenei. Ilaposas TypOuHa. J[BUrarenb BHyTPEHHETO CropaHus. PeakTUBHBIN JBUTATENb.
KIIJI TeruioBoro gBuraress.

OOBbsicHEHHE YCTpOMCTBa U MPUHLMIIA JEHCTBUS XOJIOANIbHUKA.

Hp606paSOBaHI/I$I OHCPIrunM B TCINIOBBIX MalllHWHAX. DKOJIOTHYECKHE HpO6J’I€MBI HCIIOJIBb30BaHMUA TCIIJIOBBIX MAIlIMH.



JdemoncTpanuu (¢ ucnosib3oBanuem ooopyaoBanusi «Touka pocra») CxumaeMmocTs ra3oB. Juddysusa B razax u
KUAKOCTIX. MozeNlb Xa0TUUECKOro IBUKEHUS MOJIeKy1. Mozesb OpOyHOBCKOIO JIBUKEHUS.

Coxpanenne o6beMa XKUAKOCTU MPH U3MEHEHUH (opMbl cocyna. CreruieHre CBUHLOBBIX HWIMHIPOB. [IpuHImn neicTBus
TEpMOMETpA.

N3meHeHnue BHYTpEHHEW SHEPrUu Teja MPHU COBEPIIEHUU padOThl U MpHU Teruionepeaayde. TermonpoBOIHOCTh Pa3InYHBIX
MartepuanoB. KOHBEKIMS B )KUJKOCTIX U ra3ax. Temionepenaya myTeM U3IIyYEHHUs.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN Pa3IMUHbIX BellecTB. SBineHue ucnapenus. Kunenue Bombl.

[TocTosIHCTBO TeMnepaTypbl KUIIEHUS KUJIKOCTH. SIBIICHHS TUIaBIEHUSA U KPUCTAJUIM3ALHH.

N3mepeHne BIaX)XHOCTH BO3QyXa ICUXPOMETPOM HIJIM TUTPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOTO JBUTATEINsl BHYTPEHHETO
cropaHusi. Y CTpOHCTBO NapOBOM TypOUHBI

JlabopaTopHbie padoThbl ¥ ONBITHI (€ MCIOJAb30BaHUEM 000pyAoBaHus «Touyka pocra») VMccnenoBanne M3MEHEHHs CO
BpEMEHEM TeMIIepaTypbl OCTHIBalOIIEeH BOJbI. M3ydeHue siBieHUs TermiooOMeHa. M3MepeHue yaeabHOM TEMI0E€MKOCTH
BellecTBa. M3MepeHue BIaXKHOCTH BO3AyXa.

HccnenoBanue 3aBUCUMOCTH 00b€Ma ra3a OT JIaBJICHU IPU MOCTOSHHON TeMIlepaType. BbITyCKHUK Hay4YUTCS:

* pacrmo3HaBaTh TEIUIOBbIE SBJIEHUS M OOBSACHATH HA OCHOBE MMEIOIIMXCS 3HAHMM OCHOBHBIE CBOICTBA WJIM YCIIOBUS
NPOTEKaHUs PTUX siBIeHUU: nuddy3usi, u3MeHeHne 00beMa Tell NMpHU HarpeBaHUU (OXJIAXKIEHUHU), OONbIIas C)KUMAEMOCTh
ra3oB, Majuas CKMMAaeMOCThb >XMJIKOCTEH W TBEPHABIX TEN; TEIJIOBOE PABHOBECHE, MCHApPEHUE, KOHJEHCALMS, IUJIAaBJICHHUE,
KpUCTaJNIA3alMsl, KUTIEHHE, BIIAXKHOCTh BO3AYyXa, Pa3JIMYHbIE CLIOCOOBI TEIJIONEPEIauH;

* OIKCHIBATh M3YUYEHHBIE CBOMCTBA TEJ M TEIJIOBHIC SIBJICHUS, UCIOJB3Ysl (U3MUECKUE BEIUYMHBI: KOJUYECTBO TEIUIOTHI,
BHYTPEHHSISI SHEPTUsl, TEMIIEpaTypa, yAelbHas TEIUIOEMKOCTh BELIECTBA, Y EIbHAs TEIJI0Ta TUIaBJIICHUS U MapooOpa30BaHus,
yJAelbHas TEIUIOTa CrOpaHus TOIUINBA, KO3(P(QULHUEHT MOJIE3HOT0 JEHCTBUS TEIIOBOTO JBUTATEINS; IPH ONMUCAHUH MPAaBUIIBHO
TPAaKTOBaTh (PU3MUYECKUN CMBICT MCIIOJIb3YEMbIX BEJIMYMH, UX O003HAYEHMs] U €AMHMIIBI U3MEPEHHUs, HaXOAUTh (HOPMYIIbI,

CBA3bIBAOINUC JAHHYTO (1)H3H‘I€CKYI-O BCIIMYUHY C APYTUMHU BCIIMINHAMMU,



* AQHAJIM3UPOBATH CBOWCTBA TEJI, TEIUIOBBIE SIBJICHHMS W NPOLECCHI, MCIIOJb3YS 3aKOH COXPAHEHUS DHEPruU; pas3inyarb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTH4YE€CKOE BhIPAKEHUE;

* pa3iauyaTh OCHOBHBIE MTPU3HAKU MOJIENIEH CTPOEHUS ra30B, JKUAKOCTEN U TBEPJBIX TEIL;

* peliath 3a7a4M, UCIOJb3Ysl 3aKOH COXPAHEHUSI PHEPTrUU B TEIUIOBBIX Mpolleccax, PopMyIbl, cBs3bIBaroue HU3UIECKUEC
BEJIMYUHBI (KOJUYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPIus, TeMIleparypa, yJeidbHas TEIUIOCMKOCTh BEIIECTBA, YJeJbHas
TEMJIoTa IJIABJICHUS W MapooOpa3oBaHUs, yJAelbHas TEIUIOTa CTOPaHHUsS TOIUIMBA, KOY(PPUIMEHT MOJIE3HOTO JAEUCTBUS
TEIJIOBOrO JIBUTATeNs): HA OCHOBE aHAIM3a YCJIOBHS 3aJa4M BBIIETATh (PU3NYECKUE BEIMYMHBI U (OPMYJIIbI, HEOOXOIUMBIE
JUIS1 €€ PELICHUs, U IPOBOJAUTH PACUCTHI.

Buinycknuk nomyuum 803mMoxicHOCMb HAYYUMBCAL:

* UCNOIb308AMb 3HAHUS O MENJIOBbIX AGNLEHUAX 8 NOBCEOHEBHOU JHCUZHU 01 0becnedeHus 6e30nacHocmu npu oopawjeHul ¢
npubopamu u MexXHUYeCKUMU YCMpOUCMEAMU, OJis1 COXPAHEHUs 300P08bsl U COOIIO0EHUsL HOPM IKOIOSUYECKO20 NOBEOEHUsl 8
OKpydrcaloweli cpeoe; NPUBOOUMb NPUMEPbL IKOJOSUYECKUX NOCAeOCMBUll pabombsl Osucameinel GHYMPEHHe20 C20pPaHUs
([{BC), mennogwvix u cuopos1eKmpocmarHyuil,

* NPUBOOUMb NPUMEPLL NPAKMUUECKO20 UCNONb308AHUSA PUIUYECKUX 3HAHUL O MENTI0BbIX SGNIeHUSX,

* paznuuamev 2paHuybl NPUMEHUMOCMU UBUYECKUX 3AaKOHO8, NOHUMAMb 6ceobwull xapakmep QYHOAMEHMANbHBIX
@usuyeckux 3aKoHO8 (3aKOH COXpAHeHUsl SHepeUuu 6 Menao8blX NPoyeccax) U 02paHudeHHOCHb UCNOIb308AHUS YACMHBIX
3aKOHO08, * NPUeMam NOUCKAa U GoOpMYIUPOBKU OOKA3AMENLCME 8bIOSUHYMbBIX 2UNOME3 U MeOPemu4ecKux bl60008 Ha OCHOBE
IMAUPULECKU YCTNAHOBIIEHHBIX (PaKMO8; * HAX00UMb A0eK8AMHYI0 NPeOl0NHCEHHOU 3a0ade GU3ULecKyio Mooelb, pa3peuams
npobnemy Ha OCHOBe UMEIOWUXCS 3HAHULL O MENnN08blX ABIEHUAX C UCHONb308AHUEM MAMEMAmuiecKko2o annapama u
OYeHUBAMb PealbHOCMb HOJYYEHHO20 3HAUeHUsT PU3UUECKOU BeTUYUHDL.

DJIeKTpUYeCKHe U MATHUTHBIE SIBJICHUSA

DnexTpuvecKue sBeHuss MarHuTHBIC SIBJICHUS DJIEKTPOMArHUTHBIE KOieOaHus U BOJTHBI ONITHUYECKHE SIBICHUS
OnekTpu3anus Ten. ODJIEeKTpUYecKuid 3apsa. JBa BuAa 53JIEKTPUYECKUX 3apsAlioB. B3anmoneiicTBue 3apsiioB. 3aKoH

COXpaHCHHUA IJICKTPHUYCCKOI'O 3apsjaa.



Onextpudeckoe 1mose. JleMcTBUE 3IEKTPUYECKOro IIOJIsl Ha JJEKTpudecKue 3apsabl. [IpOBOAHMKH, IUANEKTPUKUA U

MOJIYTIPOBOJHUKH.

ITocTOSIHHBIA DJIEKTPUYECKUM TOK. MCTOYHHMKKM MOCTOSSHHOrO ToKa. JleWcTBUs anekTpudeckoro Toka. Cujga  TOKa.

Hanpsbkenue. DnIEKTpUYECKOE COMPOTUBIICHHE. JJEKTpUYECKass Lenb. 3akoH OMa Il ydacTKa JJIEKTPUYECKOW LETIH.

[TocnenoBarenbHOE M apaJJIEIbHOE COSAMHEHUS TPOBOIHUKOB. Pab0Ta U MOLITHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKOH J[xoyJs-

Jlenna. Hocurenu snexkTpuyecKkux 3apsI0B B METAJLIAX.

OneiT Opcrena. MarHuTHOE NOJIE TOKA. B3auMOAENCTBHE TOCTOSIHHBIX MAarHUTOB. MarHuTHoOE 1osie 3eMii. DJEKTPOMAarHurT.

JleficTBHE MarHUTHOTO MOJISl HA MPOBOAHUK ¢ TOKOM. Cuita Amnepa. DNeKTpoABUraTENb. DIEKTPOMArHUTHOE pelie.
DNIeKTpOMAarHUTHAs uaaykuusa.  Oneitel  @apanpes.  [lpaBuno  Jlenna.

DIIEKTPOTreHEPATOP.

[Tepemennslii Tok. Tpanchopmarop. Ilepenaua 3neKTpuyecKOil IHEPTUU HA PACCTOSHUE.

DJeKTpOMarHuTHele  KojieOaHus. DJEKTPOMAarHUTHbIE BOJHBI M UX cBoWcTtBa. CKOpPOCTh  paclpocTpaHEHHs

AJEKTPOMArHUTHBIX BOJIH. [[pHHIUIIBI paAMOCBA3HU U TEIEBUICHUS.

CBeT - 3JIeKTpOMarHuTHasi BOJHA. BiMsIHUE 3I€KTPOMArHUTHBIX U3TyYEHUIN Ha KUBbIE OPTAHU3MBI.

[IpssmonuHeiiHOe pacnpocTpaHeHue cBeta. OTpaxeHUe W MPEOMIIEHUE CBETa. 3aKOH OTpakeHus cseta. Ilinockoe 3epkaio.

JIunza. @okycHoe paccTosHue JUH3bl. OnTudeckas cuia JMH3bL [71a3 kak onTudeckas cucremMa. OnTudeckue MpuOOpHI.

Jucnepcus csera.

Jdevoncrpanuu (¢ wucnoab3oBaHueM oOopyaoBanusi «Touka pocray)
Onektpuzauus Ten. [[Ba poaa 3JIeKTpUUYECKHUX 3apsiioB. Y CTPOUCTBO U IEMCTBUE NeKTpocKona. [IpOBOIHUKY U U30JIATOPHI.

DnekTpu3aius yepe3 BiusgHue [lepeHoc anexkTpuyeckoro 3apsijaa ¢ OQHOro Tela Ha APyroe 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsna. N cTOYHUKN TTOCTOSTHHOTO Toka. CocraBieHue neKTpuueckon nenu. Msmepenue
CHJIBI TOKAQ aMIIEPMETPOM.

Habmrogenune nocTosHCTBA CUJTbl TOKA Ha Pa3HbIX yYacTKaxX HEPa3BETBICHHOM 3JIEKTPUYECKOH 1IENH.



N3mepenune CUilbl TOKa B Pa3BETBICHHOM JIEKTPUUECKOU Lienu. M3Mepenne HanpsyKeHUs: BOJIbTMETPOM.

N3ydeHne 3aBUCUMOCTH AJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIONIAAN MOMEPEYHOrO0 CEUYEHHS U
Marepuana. Y IeJIbHOE CONPOTUBICHHUE. PeocTaT u MarasuH CONpOTUBIICHUM.

N3mepeHne HanpskeHUH B MOCIEA0BATENbHOM AIEKTPUUYECKON 1ENU. 3aBUCUMOCTh CHJIBI TOKA OT HAIPSKEHUS Ha Y4acTKe
anekTpudeckoil nenu. OneIT IpcTeaa. MarHuTHOE MoJie TOKa.

JleficTBE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. Y CTPOMCTBO AJIEKTPOABUTATENS. DIEKTPOMArHUTHAST UHAYKIUS.
[Ipasuno Jlenua.

CamouHyKuus.

[lonydeHne nepeMEHHOr0 TOKA PH BPAIICHUU BUTKA B MATHUTHOM IIOJIE.

VYcTpoiicTBO reHepaTopa NOCTOSHHOTO TOKA.

VY cTpoicTBO reHepaTopa NEPEMEHHOTO TOKA.

YcrpoiicTBo Tpanchopmaropa.

[Iepenayda 351€KTPUUECKON SJHEPTHUM.

DNEeKTPOMAarHUTHbIE KOJIEOAHMUS.

CBoIICTBa 3JIEKTPOMATrHUTHBIX BOJIH.

[Tpunuun aecTBust MUKPOGOHA U TPOMKOTOBOPHUTEIIS.

[IprHIMIBI paIUOCBS3H.

HcTtoyHuku cBera.

[IpsamonuHerHOE pacIpOCTPAHEHUE CBETA.

3aKOoH OTpaKeHUS CBETA.

N300paxeHne B MIOCKOM 3epKaje.

[Ipenomiienue caera.

Xox stydeil B coOmparonieit JIMH3e.



XoJ JIydeu B paCCEUBAIONIEH JIMH3E.

[Tony4yenue n300paxeHuil ¢ TOMOIIBIO JTUH3.

[TpuHUIMT KeMCTBUS MPOEKIIMOHHOTO arapara u goroarnmnapara.

Mopenp riasa.

Jucnepcus 6emoro ceera.

[Tomyyenue O6enoro cBeTa Mpu CI0KEHUHU CBETA Pa3HbIX L[BETOB.

JlabopaTopHble paGoThl U ONBITHI (C MCMOJAb30BaHUEM o0opyaoBaHus «Touka pocra») HabmoneHue 2IeKTpUIECKOro
B3auMoiercTBus Tea COopKa JIEKTPUUSCKON 1IENU U U3MEPEHNE CUJTbI TOKA U HAIPSHKECHMUS.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA B MMPOBOJHUKE OT HAMPSHKEHUS HA €r0 KOHIAX MPU MOCTOSHHOM COMPOTHBIICHUH.
HccnenoBanne 3aBUCUMOCTHY CUJTBI TOKA B AJIEKTPUUECKOM IEMU OT COMPOTUBJICHUS ITPU MTOCTOSTHHOM HaIPSHKCHUH.
N3ydeHne nociieIoBaTeIbHOTO COEIMHEHUS TPOBOJHUKOB

N3ydeHre napamuiebHOrO0 COEAMHEHHS TPOBOIHUKOB

N3mepeHne conmpoTUBIIEHUE MTPU MOMOLIY aMIIEPMETPA U BOJIBTMETPA.

N3ydeHnne 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €r0 JUIMHBI, IJIOMIAJN MOMEPEUYHOr0 CEUCHUS U
MaTepuaia. Y IeiapHoe ConmpoTuBieHue. M3Mepenne paboThl 1 MOITHOCTH JIEKTPUUECKOTO TOKa. M3ydeHune B3anmMonecTBus
MOCTOSIHHBIX MarHuTOB.

Uccnenoanrie MarHUTHOTO MOJSl MPSIMOTO MPOBOJHUKA U KATYIIKU ¢ TOokoM. HMcciienoBaHue sIBJIC€HUS HaMarHWYWMBaHUS
xene3a. M3yueHue npuHUUIA JEUCTBUS AJIEKTPOMAarHuTHOTro pene. M3yueHnue NelcTBUsE MArHUTHOTO MOJI HAa MPOBOJHUK C
TOKOM. M3ydyeHne npuHOMINA JEUCTBUS dJeKTpoaBUrareiis. M3ydeHue sBIICHUS 3JIEKTPOMArHUTHOM WHAYKUMWHU. V3yuyeHue
MPUHIIKIIA IEUCTBUA TpaHcPopmaTopa. M3yueHue siBieHUs pacIpOCTPAHECHHS CBETA.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPaKEHMsI OT yIJia MajieHus cBeTa. M3ydueHne cBOMCTB M300pakeHUsI B TFIOCKOM 3€pKajie.
HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUS OT yria majieHus cBeta. M3mepenue (HoKyCHOTO paccTosiHus coOuparoiien
auH3bl. [lonyueHnre n300paxkeHnii ¢ MOMOIIbIO COOUpAIOIEH JTUH3BI.



Habmnronenue siBineHus JUCepcuu CBeTa.

BrInyCKHUK HAy4YUTCA:

* pacrno3HaBaTh 3JEKTPOMArHUTHBIC SIBICHUS U OOBSCHATH HA OCHOBE UMEIOIIMXCSl 3HAHUN OCHOBHBIE CBOMCTBA WJIN YCIIOBUS
OPOTEKAHUSl OSTUX SBJICHHMM: OJJEKTpU3alUs Tel, B3aUMOJIEUCTBHE 3apsA/l0OB, HAarpeBaHUE MPOBOAHMKA C TOKOM,
B3aMMOJICKCTBHE MArHUTOB, AJIEKTPOMAarHuUTHash WHAYKUUS, ACHCTBME MArHUTHOTO TMOJs Ha MPOBOAHUK C TOKOM,
OPSIMOJIMHEWHOE PACIPOCTPAHEHHUE CBETA, OTPAXKEHHUE U MPEJIOMIIEHUE CBETA, JUCIIEPCHS CBETA;

* OIKCHIBATh U3yUYECHHbIE CBOMCTBA TEJl U DJIEKTPOMArHUTHbBIE SBJICHUS, UCTIONB3Ys (PU3UYECKHE BEIMYMHBI: SJEKTPUUYECKUN
3apsAl, cUjla TOKA, JJIEKTPUYECKOE HANpSKEHHE, DJIEKTPUYECKOE COINPOTHUBIICHHE, YJIEIbHOE CONPOTUBIECHUE BEIIECTBA,
paboTa TOKa, MOIIHOCTh TOKa, ()OKYCHOE PAcCTOSHHWE M ONTHYECKas CWia JMH3BL, MPH OMHCAHUU NPABHIBHO TPAKTOBATH
(u3nYeCcKuil CMBICT UCTIOIb3YyEMBIX BEJIMYUH, X 0003HAYEHUSI M €IMHUIBI U3MEPEHNUS; YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOLIE
JaHHYI0 (PM3UYECKYIO BETUUYHHY C APYTUMU BEIMUYUHAMY;

* aHaJM3UpPOBATh CBOMCTBA TEJN, AJIEKTPOMATHUTHBIC SIBJICHHUS M MPOLECCH, HCMONb3Yys (PU3NUECKHE 3aKOHBI: 3aKOH
COXpaHEHUs AIIEKTPUYECKOro 3apsaa, 3akoH Oma juisg ywyacTka uenu, 3akoH J[xoyns—JIeHna, 3akoH NpsSMOIMHENHOTO
pacnpoCTpaHEHUs CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEJIOMIIEHHS CBETa; IMPU 3TOM pPa3inudarh CIOBECHYIO
(GopMyIUPOBKY 3aKOHA U €r0 MAaTEeMAaTUYECKOE BHIPAKEHUE;

* pewmaTh 3aJayd, MCNOIb3ys (Qu3nyeckue 3akoHbl (3akoH OMa nans yyacTka nenu, 3akoH Jlxoyns—IJleHua, 3akoH
OPSIMOJIMHEWHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOH OTPAXEHUS CBETA, 3aKOH MPEIOMIIEHUS CBETA) U (DOPMYJIbL, CBSI3bIBAOIINE
(¢u3nyeckue BeIMYUHBI (CHIIa TOKA, JIEKTPUUECKOE HAMNPSKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, YAETbHOE COMPOTUBIICHNE
BEIIECTBa, paboTa TOKAa, MOIIHOCTh TOKA, (OKYCHOE pacCTOSIHME M OINTHYecKas cuiaa JHH3bIL, (OpMyssl pacuera
ANEKTPUUECKOTO COMPOTUBIICHUS MPH MOCIEI0BATEILHOM U MapalIeIbHOM COSAMHEHUH MPOBOJIHUKOB); HA OCHOBE aHaIn3a
YCIIOBUS 33Ja4d BBIACIATh (PU3MUECKUE BEIUYHMHBI U (POPMYJIbI, HEOOXOAUMBIE JUJISl €€ PELICHUs, U MPOBOJUTH PACUETHI.

Bbll’lyCKHl/lK noyvyunt 603MOINCHOCNIb HAYHYUMbBbCA!



* UCNOBb308aMb 3HAHUA 00 IIeKMPOMACHUMHbBIX SA6NeHUSX 8 NOBCEOHEeBHOU JHCU3HU 0/ obecneueHus 6e30nacHocmu npu
obpawenuy ¢ npubopamu U MexHU4eCKUMU YCmpoucmeamu, 01 COXpaneHus 300p0o6bsi U COOII00EHUsL HOPM IKON02UUECKO20
no6eoeHUs: 8 OKpYdcarouell cpeoe;

* NpPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNONb3068AHUS DUIUYUECKUX 3HAHUL O INeKMPOMACHUMHBIX SAGTIeHUSIX,

* pasiuuame SpaHuybl NPUMEHUMOCIU DUSUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWull Xapakmep @yHOaMeHmMAIbHbIX 3A4KOHO8
(3aKOH COXpAaHeHUsi 2eKMpPU4ecKko2o 3apsoa) U 02PaHUYeHHOCMb UCHONb308AHUS YACMHBLIX 3aKOHO8 (3akon Owma 074
yuacmka yenu, 3akon /[ocoyns—/lenya u op.);

* npuémam NoCmpoeHuss Quauueckux Mmooesel, NoUucKka U @opmMyIuUposKy O00KA3amMenlbCme GblOGUHYMbIX 2UNome3 u
meopemuyecKux bl860008 HA OCHOBE IMNUPULECKU YCMAHOBIEHHbIX (hDaKmos,

* HAXO0OUMb AOEKBAMHYI0 NPEONONCEHHOU 3adaye QuU3UYecKyio Mooelb, paspeuams npobdiiemy Ha OCHO8e UMEUUXCS
3HaHUti 00 S1eKMPOMASHUMHBIX SAGNEHUSAX C UCHONb308AHUEM MAMEMAmMuyecko20 annapama u OYeHU8amv pedaibHOCHb
NONYYEeHHO20 3HAYEHUS (DUUUECKOU eUYUHDL.

KBaHTOBBIE SIBJICHMSI

Omnwitel Pesepdopna. [Inanerapuas moaens aroma. JInHeiuatele onTUYecKue CreKTphl. [lormomenrue u UcmyckaHue CBeTa
aromaMu. CocTaB aTOMHOTO siipa. 3apsSJ0BOE U MACCOBOE YUCTIA.

SnepHble cuibl. DHEPrusi CBA3U aTOMHBIX snep. PammoaktuBHOCTH. Anb(da-, OeTa - U raMma-u3inydeHus. MeTo bl
pErucTpanuu AJIepHbIX U3Ty4CHUH.

Snepnsie peakunn. [lenenue u cunres saep. Mcrounuku sneprun CosiHIA U 3Be€31. S iepHas SJHEpreTrKa.

Ho3umeTpusi. BiausiHue paguoakTUBHBIX HM3JIYUYEHUM HA KUBbIE OPraHU3MBbl. JKOJOTHMYECKHE MPOOJIeMbl pabOThl aTOMHBIX
AIEKTPOCTAHLIUM.

Jlemonctpanuu_Monens omnbita Pesepdopna. Habmonenue TpekoB yacTuil B kamepe BuibcoHa. YCTpONCTBO U JeiCTBUE

CUCTYMKA MOHU3UPYIOIINX YaCTHII.

JlaGopartopHble paboThl U onbIThl HabmoieHne TuHeHvaThiX CIEKTPOB U3ITyYeHUSI.

H3MepCHI/Ie CCTCCTBCHHOI'O paJOAKTUBHOI'O (bOHa AO3NMCETPOM.



BrInyCKHUK HAy4YUTCA:

* pacrio3HaBaTh KBAHTOBBIC SBJICHHUS W OOBSCHATH HAa OCHOBE HMEIONIUXCS 3HAHWUH OCHOBHBIC CBOWMCTBA WJIM YCIIOBHSI
IIPOTEKAHUS JITHX SBJICHWH: ©CTECTBEHHAass M WCKYCCTBCHHAs pPaJlOaKTHBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CIEKTpa
U3ITy9ICHHS,

* ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS, WCIOJB3YS (U3MUYECKHUE BEIUYHMHBI: CKOPOCTHh JJICKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YacTOTa CBETa, NEPHOJ TOJIypacmaaa; MpU ONMHUCAHWUU TPABUIBHO TPAKTOBATH (PU3UYECKUA CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EAMHUIIBI W3MEPEHHS; YKa3biBaTh (POPMYIIbI, CBS3BIBAIONINE JIAHHYIO
(bU3HYECKYI0 BEIUYUHY C APYTHUMHU

BEJIMYMHAMU, BBIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMYMHBI,

* AaHANTM3UPOBATh KBAHTOBBIC SIBJICHUSI, UCIOJIB3Ysl (DU3MUYECKUE 3aKOHBI M TIOCTYJAThl: 3aKOH COXPAHEHHS DHEPTUH, 3aKOH
COXpaHEHUS JIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUS MacCOBOTO YHWCIA, 3aKOHOMEPHOCTH H3JIYUYEHUS U TMOTJIONICHUS
CBETa aTOMOM;

* pa3MyaTh OCHOBHBIC NMTPU3HAKH TUTAHETAPHON MOJICITN aTOMa, HyKJIOHHOW MOJICIIM aTOMHOTO S/pa;

* IPUBOJUTL TIPUMEPHlI TPOSBICHUS B TPUPOAEC U MPAKTUYECKOTO HWCIIOIb30BAHUS PATUOAKTUBHOCTH, SACPHBIX H
TEPMOSIICPHBIX PEAKIIUHA, TUHEHIATHIX CIICKTPOB.

Buinyckuux nonyuum 603mMoiCHOCb HAYUUMBCAL:

* UCNONIL308AMb NOJYUEHHble 3HAHUS 8 NOBCEOHEBHOU JICU3HU NpuU 00pawjenuu ¢ npuobopamu (C4emuyux UOHUSUPYIOUJUX
yacmuy, 003umemp), 01 COXpPAHeHusi 300P08bs U COON0EHUSI HOPM IKOTI02UYECKO20 NOBEOEHUSL 8 OKPYICcalowell cpeoe;

* COOMHOCUMb IHEP2UIO CE53U AMOMHBIX 0ep ¢ OedheKmom MAaccCol;

* NPUBOOUMb NPUMEPbL GIUAHUSL PAOUOAKIMUBHBIX USTYYEHUL HA JHCUBbIE OP2AHUMbL, NOHUMAMb HPUHYUN OeUCmBUs.
odozumempa,

® NOHUMAambsv ISKoJjocuvecKue I’lpO6fZ€Mbl, 603HUKAOWUue npu UCNOi1b306AHUU AMOMHBIX 3JZ€KI’I’ZPOCmClHZ4MIZ, u nymu peuterHus
IMux l’lp06ﬂ€]l/l, nepcneKkmussbl UCNoJb306AHUA YNPpABIAEMO20 mepMOﬂ()epHoeo curmesa.



Crpoenue u 3BoI01usA BeesieHHoM
['eonieHTpUYeCKas U TEIUOIEHTpUYECKas CUCTeMbl Mupa. dusnyeckas npupoja HebecHbIX Tel COTHEYHONW CHCTEMBI.

ITpoucxoxnenne Conneunoit Cucremol. uznueckas npupoaa Connna u 3se3q1. CtpoeHne BeeneHHON. DBONOLUS

Bcenennoit. JleMoHcTpaimu

AcTpoHOMHYECKHE HAOTIOICHNUS.

3HaAKOMCTBO C CO3BE3UsIMH M HAOJIIOJICHUE CyTOYHOTO BpaIllleHUs 3BE€3HOr0 Heoa.

HaGmonenue neuxenus Jlynsl, ConHIa U TIJIaHET OTHOCUTENBHO 3BE3I.

BbInTyCKHUK HAY4YUTCS:

* pa3nu4aTh OCHOBHBIC MPU3HAKK CYTOYHOTO BpAIllCHUS 3BE3AHOTO HeOa, ABmxkeHus Jlynsl, ComHIA U IUTaHET OTHOCUTEIILHO
3BE3I;

* IOHUMATh pa3JIMYUsl MEXKIY TeIHOLIEHTPUYECKON U TEOLIGHTPUYECKOM CUCTEMaMU MHpa. BulnyckHuk
ROJYYUUNM 8O3MONCHOCHL HAYUUMBCSL:

* yKa3vigams 00wue C8OUCMBA U OMAUYUS NIAHEM 3eMHOU ePYNnbl U niaHem-2ueanmos, maivix mei ConneuHou cucmemsl u
OONLUUX NIIAHeM,; NOJIL308AMbCS KAPMOU 36E30H020 Heba Npu HaAbIIOEHUSX 36€30H020 Heba,

* Pa3IUYams OCHOBHble XAPAKMEPUCMUKU 36€30 (pazmep, uysem, memMnepamypa), COOMHOCUMb YBen 38e30bl C
ee memnepamypou,

¢ pasziudamob cunomesvl O npoucxoafcdeHuu Conneynoti cucmemai.

7 kaacc (70 gacos, 2 4yaca B He1eJI10)

BBenenne (4 1)
Yro uzyuaer pusuka. Gusnveckue sipnenus. HabnroaeHus, onbIThl, U3MEPEHHUS.

dusuka U TEXHUKA.

JlaGopaTopHblie padoThbI:



1. Ompenenenue 1EHbI IETICHUS U3MEPUTETHLHOTO IWIMHIPA (C UCTIOIb30BaHUEeM 000pyaoBaHus « Touka pocTay).

IlepBoHayajibHBbIE CBEACHUS 0 CTPOCHUM BelecTBa (6 1)
Monekyasl 1 atombl. duddysus. JBmwkenne Moiekya. CBsI3b TEMIIEpAaTyphbl Tela CO CKOPOCTHIO JIBHXKCHHUS €TI0 MOJICKYIIL.

HpHTH}KGHI/Ie U OTTAJIKUBAHHUC MOJICKYII. Paznuunbie cocTOSIHUSA BCIICCTBA U HX 00BsICHEHHE Ha OCHOBE MOJICKYJISIPHO
KHMHCTHYCCKUX HpeﬂCTaBHeHHﬁ.

JlaGopaTopHblie padoThI:
2. 3mepenue pa3MepoB MalbIX TeJ (C UCTOIb30BaHMEM 000py1oBanus « Touka poctay)

B3aumonaeiicTBue Teu (22 4)
Mexannueckoe nBuxeHue. PaBHomepHoe aBuxeHue. CKOpOCTb.

Nnepums. Bzanmopericteue ten. Muepuusa. Macca tena. i3sMepeHne Macchl Tela ¢ IIOMOIIBI0 BECOB. [ IITOTHOCTE BelecTna.
SAsnenue tsarorenus. Cuna tsoxkect. Cuna, Bo3HHKaromas npu gedopmanuu. Bec.

CBs13b MEXKy CHIION TSDKECTH U MAacCOM.

VYupyras aedopmarus tena. 3akon ['yka.

Junamomerp. ['paduueckoe nzodpaxenue cuiibl. CloxkeHue cuil, JeHCTBYIOUX M0 OJHON MPSIMOIA.

Tpenune. Cuna tpenus. TpeHue cKoJibXeHusl, KaueHusd, nokos. [loammunHuky.

JlaGopaTopHblie padoThbI:
3. HM3mepenue macchl Tea Ha Becax (C UCMOJIb30BaHUEM 000pyIoBaHusl «Touka pocTay)

4. MW3mepenue oObema Tena (C UCMOIb30BaHUEM 00opyaoBaHusa «Touka poctay). 5. U3MepeHne miIoTHOCTH TBEPOTO Teja
(c ucnonb3zoBaHueM 000pynoBaHus «Touka pocTay).

6.'pagyupoBanue Npy>kMHbI U U3MEPEHUE CUJIBI C TTOMOIIBIO JUHAMOMETpA (C MCIHOJb30BaHHEM 00opynoBanus «Touka
poctay). /laBjieHue TBePAbIX TeJl, ;KUAKOCTel U ra3os (21 u)

Hasnenue. JlaBnenue tBepAbix Ten. [laBnenne raza. OObsicHEHHE NaBICHUS ra3a Ha OCHOBE MOJEKYJSAPHO - KHHETUYECKUX

npenacrasiieHnd. 3akoH Ilackans.



JaBnenue B xxuakocty u raze. Cooobmarontuecs cocyasl. [nto3el. ['uapaBauyeckuii mpecc.

Atmocdepnoe nasienue. OnbiT Toppuuennu. bapomerp-anepous. 3meHenue arMochepHOro J1aBjieHUs C BBICOTOM.
Manowmerpsl. Hacoc.

ApxumenoBa  cuia.  YcCioBUS  IUIaBaHMS  Tel.  BoaHbId  TpaHCHOPT.

Bo3znyxomnaBanue. JlaboparopHbie padoThbI:

7.3mepeHre  BBITAJIKHUBAIOIICH CHUJIbI, JEHUCTBYIONIEH HA TMOTPYKEHHOE B JKUJKOCTh TeJO (C HCIOJIb30BaHUEM
ob0opynoBanus «Touka poctay).

8.BbisicHeHne  yclIOBMH IJIaBaHUA Tel B JKMAKOCTH (C HCMOIb30BaHHEM 000pyaoBaHMs «Touka pocTay).

PaGora u MmomHoCTh. JHeprus(1S 1)
PabGora cuibl, AeMCTBYIONIECH MO HANpaBJICHUIO JIBIKEHUS Teina. MomHocTh. [IpocThie MexaHu3MBbI. Y CIOBUE PaBHOBECHUSI

ppruara. MoMeHT cwiibl. PaBHOBECHE TEII ¢ 3aKpEIJIEHHON OCBIO BpalleHus. Buasl paBHOBECHS.

PaBeHCTBO padOT MpU UCIOJIB30BaHUHN MEXaHU3MOB. Koa(huLMeHT Mone3Horo AecTBusl.

[loTeHumanbHas 3HEpPrusl MOAHATOrO Teja, CKATOW NpykuHbl. KnHeTnueckas sHeprusi ABuxKylierocs tena. [Ipespamienue
OJIHOTO BHJIa MEXaHUYECKOUN SHEPTUU B APYTOM. DHEPIHsl peK U BETPA.

JlaGoparopHblie padoThbI:
9. BrisicHeHue yClIOBUS paBHOBECHsI pbluara (C UCIOJIb30BaHUEM 000pyaoBaHus « Touka pocTay).

10. Nzmepenune KIIJ[ npu noabeMe Tena 1o HaKJIOHHOM MJIOCKOCTH (C UCMOIb30BaHUuEM 000pyaoBaHus « Touka pocTay).

Pe3epBHoe Bpems - (34).

Yyamuecs A10JKHBI YMeETh:

- J1aBaThb ONpENEJICHUE TMOHATUN: (QU3MKa, TEJNO, BEIIECTBO, MAaTepusi, BEJIWYMHA, HAOJIOJCHHE, OIBIT, H3MEpPEHHUE,
MOTPEIIHOCTh, €AUHUIBI U3MEPEHHUSI, U3MEPUTENbHBIE MPUOOPHI, 1I€HA JEICHUS, SKCIEPUMEHTAIbHBIE U TEOPETUYECKHE

MCTOJbI U3YUCHHA ITPUPOJbLI, aTOM, MOJICKYJIA, KAITUJIJISAP, MCXaHNYCCKOC IBHIKCHHUEC, TPACKTOPHUA, CUCTEMA OTCUCTA,



rpaduK ABUKEHUS, THEPTHOCTh, B3aMMOJICUCTBUE TEJ, MPOCThIE MEXaHU3MbI; nTuddy3usi, cMaunBaHUE, HECMAYUBaHUE,
WHEPIINS, HEBECOMOCTb, MEPETPy3KH, CBOOOTHOE MaIeHUE, TIaBaHUE;

JaBaTh onpeaeneHne PU3NIecKuM BEIMYMHAM: CKOPOCTh, IMyTh, Macca, MIIOTHOCTh, CHUJIA, CUJIa TSHKECTH, CHJIA YIIPYTOCTH,
CWJIa TpeHHs, BeC Tela, KOIPQPUIMEHT TpeHus, KOIP(UIMEHT >KECTKOCTH, JAaBJICHHE, apXuMeaoBa cuia, padora,
MeXaHUYeCKas SHEPTHs, MOTCHIMAIbHASA YHEPTHs, KHHETHUECKas SHEpTrusi, MOIHOCTh, KIT/[, MOMEHT CcHuIbI;

OTIPENCISITh IICHY JEICHHS U TIOTPEITHOCTh TPrOopa;

MPaBUJIBHO MOJb30BATHCA MEH3YPKOH, TUHENKOW;

U3MEPATHh 00BEM Tella C TTOMOIIBI0 MEH3YPKH;

MPUBOUTH MPUMEPHI PU3NUECKUX SBICHUHN, (PU3UUECKOTO TeJla BEIIECTBA;

dbopmynpoBaTh OCHOBHBIE NosiokeHUss MKT;

peniaTh KaYeCTBEHHBIE 3a7]a41 110 TEME;

1o TabJIUIIaM HAXOUTh TEMIIEPATypy MEepPexo/ia BEIIECTBA U3 OJJHOTO arperaTHOro0 COCTOSHUS B IPYTOE;

MPUBOJIUTH MIPUMEPHI CMAYMBAIOIINX M HECMAaYUBAIONINX JKUIKOCTEH; UCIIONIH30BAHUS KAMWIIIIPHOCTH; BEIIECTBA B
Pa3IUYHBIX arperaTHBIX COCTOSHUSX; - SKCIIEPUMEHTAIBHO OTPEICIATh Pa3MePhbl MAJIbIX TE.

3aMMChIBaTh (POPMYJIBI CKOPOCTH, MYTH, BPEMEHHU JABM)XCHHS, MIIOTHOCTH, MAacChl U o0beMa Teja; PaBHOJECHUCTBYIOIIEH
CHIIBI; 3aKOHa ['yKa; Beca Temna, CUJIbI TSKECTH;

MPaBUJIBHO MOJIH30BATHCS BECAMU, TMHAMOMETPOM;

U3MEPSTH CHITY, Maccy,

10 YHCITY PACKPBITh GU3HUECKHI CMBICT CKOPOCTH, TUIOTHOCTH BEIIECTBA, )KECTKOCTH TEJIa;

MIPUBOJNTH MTPUMEPHI MAaTEPHAILHON TOYKH, TIOCTYNATEIHHOTO JBIKCHUS, PA3TUIHBIX BUIOB JBIKECHUS, MPAKTHUECKOTO
WCITOJIb30BAHUSI MHEPIUH; BUIOB TPECHHUSI; TIOIIITUITHUKOB;

dbopmynupoBath 3akoHbI ['yka, [lackans, Apxumena, «30J0TO€ MPABUIIO» MEXAHHUKH; YCIOBHE PaBHOBECHE phluara, 3aKOH

COXpaHCHUA DHCPI'UH,



- pemaTh MPOCTEHIINE 3a/1a9M Ha ONPEICIICHHE 1IeHbI JeICHUs Mpubopa U MOTPEIIHOCTH U3MEPEHHS, KaueCTBEHHBIE 3a1a9H
Ha OOBSICHEHUE SBJICHUHN C TOUKHU 3PEHUS] CTPOSHHUS BEIECTBA. HA BRISICHEHUE MPUYMH JBWKCHUS TeJla; pacueTHbhIC 3a]jauu
Ha 3akoH ['yka; 3amaumM Ha pacyeT CWUJl NPUPOJbI, PaCUETHBIC 33aJa4M Ha 3aKOH ApXuMena, IJIaBaHUE TEJ, HA 3aKOH
COOOMIAIOIINXCS COCYIOB, HA pacdeT padoThl, sHeprun, MottHocTH, KI1/[, MoMeHTa cuit; 3a1aun Ha IPUMEHEHHUE yCIIOBUS
PaBHOBECHS pblyara;

- TPaBWIBHO TMOJIH30BATHCS MPUOOPAMU MAHOMETPOM, OApPOMETPOM;

- OOBSCHATH Ha3HAYCHHE, YCTPOUCTBO U NIPHUHIIMI ICUCTBHS 6apOMETPOB,

MaHOMETPOB, THIPABIUYECCKUX MAIIWH, HACOCOB M UX UCIOJIb30BAHUE;

- HA3MEPSTh apXUMEAOBY CUIY;

- coOMpaTh OMBITHBIC YCTAHOBKHU [IJIsi MPOBEJEHUS DKCIIEPUMEHTA MO BBIICHEHHWIO YCJIOBHUs paBHOBecus pbryara, KIIJ]
HAKJIOHHOM MJIOCKOCTH;

- NPUBOAUTH MPUMEPHI MPAKTUUECKOTO NPUMEHEHUS MPOCTBIX MEXAaHU3MOB.

8 kiacce (70 yacoB, 2 yaca B HeJ1eJI10)

TemnoBble siBJaeHUA (25 1)
TennoBoe nBmwxeHue. BuyTpeHnsis sHeprus. Pabora u Temsonepenada Kak cnocoObl M3MEHEHUsI BHYTPEHHEH SHEPIUM Tela.

Bunpe! Termmonepenaun.

KosmmuecTBo TemnoTel. YaenpHas TEIIIOEMKOCTb. Y AEbHAsl TEIUIOTA CrOpaHus TOIUIMBA. lInaBiieHuMe W KpucTaim3auus.
Temnepatypa 11aBJIeHUA. Y IeNIbHAs TEIJIOTA IIJIABJICHUS.

Hcnapennie u konaeHcanusi. OTHOCUTEIbHAS BIAXKHOCTh BO3/lyXa U €€ U3MEPECHHUE.

Kunenwne. Temnepatypa kuneHus. Y nefbHas TEIJI0Ta MapooOpa3oBaHusL.

OObsicHeHHE U3MEHEHU arperaTHbIX COCTOSTHUN BEIIECTBA Ha OCHOBE MOJIEKYJIIPHO -KUHETUYECKUX MPEACTaBICHUM.

HpCBpaH_IeHI/IH OHCPI'Mu B MCXaHNYCCKHNX W TCIIJIOBBIX IMPOLICCCAX.



JIBuratens BHyTpeHHero cropanus. [lapoBas TypOuna. JlabopaTopHbie padoThi:

1 CpaBHeHME KOJWUYECTB TEIUIOTHI MPU CMEIIMBAHUU BOJbI Pa3HOM TeMIepaTyphl (C
UCIIOJIb30BaHUEM 000pPYI0BaHUS

«Touxka poctay).

2 V3MepeHue ynenpHOM TeMIOEMKOCTH TBEPAOTro Tena(c UCIoIb30BaHeM o0opyaoBaHus « Touka
pocTay).

3 H3mepeHue BIaKHOCTU BO3/AyXa (C UCIOIb30BaHUEM 000pyioBanus « Touka pocTay).
JuekTpuUyeckue siBjeHus (27 1) DnekTpusamnus Ten. [[Ba poaa 3JeKTpUUYecKuX 3apaa0B. B3aumoaencTBre 3apsaaoB.
DIIEKTPUUECKOE TOJIE.
JIUCKpETHOCTh ~ DJIEKTPHUYECKOro  3apsfga. OnekTpoH. (CTpoeHwe  aToMoB.
[IoCTOSIHHBIN DNEKTPUYECKU TOK. [‘anbBaHMYECKHE BIEMEHTHl. AKKYMYJSTOPBI. DJIEKTpUUYECKas LIETb.
DIIeKTpUYECKU TOK B MeTajuiax. Cuia Toka. AMIepMeTp. DIEKTPUUECKOE HANPsHKEHUE. BoabTMeTp. DIeKTpruiecKkoe
conportuBieHue. 3akoH OMa 1Jid yyacTKa 3JIEKTPUUYECKOM LIETIH.
VY nenbHOE conpoTtuBiieHue. Peoctarel. Buapl coeiuHeHNI MPOBOIHUKOB.
PaGota ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKAa. KomudyecTBO TEMIOTHI, BBIACISIEMOE MPOBOJAHUKOM C TOKOM. CuUeTyuk
AJEKTpUUYECcKoM sHeprun. Jlammna HakaauBaHus. DJIEKTPOHArpeBaTebHbIe TPUOOPHI. PacueT anekTposHepruu, notTpedisieMoi

ObITOBBIMU 3JIeKTponipudopamu. KopoTkoe 3ambikanue. [1naBkue mperoxpaHUTeu.

JlabopaTropHblie padoThI

COopka dJEKTPUYECKON IIenu | U3MEpEeHUe CUJIb TOKa (C UCToNIb30BaHueM o0opyaoBaHus « Touka poctay).
N3mepenne HanpsoKeHUS HA Pa3TUYHBIX yUacTKax IeMnu (C UCIob30BaHueM o0opyaoBaHus « Toduka poctay).
PerynupoBanue cuibl TOKa peOCTaTOM (C MCIIOIB30BaHUEM 000pyaoBaHms « Todka pocTay).

N3mepenne conpoTUBIEHUS MPOBOJHUKA C TIOMOIIBIO aMIIepMeTpa U BOJIBTMETPa (C UCTIOJIb30BAaHUEM 00OPYTOBAHHUS
«Touka poctay).

N3mepenue paboThl 1 MOITHOCTH JIEKTPUUYECKOrO TOKa (C MUCHOJIb30BaHUEM 000pynoBaHus «Touka poctay).



DJIeKTPOMATHUTHBIE siIBJIeHUS (64)
MarHutHOe 1moJie TOKa. DJEKTPOMArHUTHl U WX npuMmeHeHue. [locTtossHHble MarHuThl. MarautHoe nose 3emun. JleiicTBue

MarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb.
JlaGopaTopHbie padoThbI
N3ydeHne 2J1eKTPUIECKOro ABUTATENSI TOCTOSIHHOTO TOKA.

CgBetoBble siBj1eHHs (9 1)
Ucrounuku cera. [Ipsmonuneiinoe pacnpoctpanenue ceeta. OTpaxkeHUe cBeTa. 3aKOHBI OTpakeHus cBeta. [lmockoe

3epkaio. [IpenomneHue cBera.

JIunzel. dokycHOE paccTosiHUE U ONTHYECKas cuia JInH3bL. [locTpoenne n300pakeHuii, TaBaeMbIX TOHKOM JTMH30M.

Onrtuueckue mpudopsl. JIabopaTopHbie padoThbI:

[Tomyuenune n300paXkeHN ¢ TOMOIIBI0 COOMPAFOIEH JIMH3BI (C UCTIOIb30BaHKeM o0opyaoBaHus « Touka pocTay).

IloBTOpEeHue - 3u4.

Yyamuecs 10/KHBI yMeETh:

- 1aBaThb ONPEAECICHUE TMOHATHM TEIUIOBOE JIBMIKECHHUE, TEIUIONEepe1add, TEIUIONPOBOAHOCTb, KOHBEKLMS, HW3JIy4YEHUE,
arperatHoe COCTOsIHUE, (a30BBIM MEPEXO. DJICKTPUUYECKUM 3apsijl, AJIEKTPUUYECKOE I0Jie, MPOBOJHUK U JUDJIEKTPUK,
XUMHUYECKUHN JJIEMEHT, aTOM M aTOMHOE PO, MPOTOH, HEUTPOH, AIEKTPUYECKAsT CUJIA, UOH, JIEKTPUUECKAS LEMb U CXEMa.
MAarHUTHOE II0JI€, MAarHUTHBIC CWJIOBBIE JIMHHWH, DJIEKTPOMArHUTHOE MOJIE, MOCTOSHHBIM MAarHUT, MAarHUTHBIM IOJIOC,
TOYEUYHBIM UCTOYHUK CBETA, MOJIE 3PEHUS, aKKOMOJIAallKs, 3€PKaio, TeHb, 3aTMEHUE, ONTHYECKasi OCh, (DOKYC, ONTHUYECKUI
HEHTP, OIM30PYKOCTh U JAIbHO30PKOCTH;

- 1aBaTh omnpenefeHne (HU3NYECKUM BEIWYMHAM: BHYTPEHHSISI DHEPrus, KOJUYECTBO TEIUIOTHI, YJEIbHAas TEIJIOEMKOCTh
BEIECTBA, yJCNIbHAsI TEIUIOTAa CrOpaHWs TOIUIMBA, YICJIbHAs TEIUIOTa MapooOpa30BaHUs, YyJeNbHAs TEIJIOTa TUIABIICHUS,

TeMIeparypa, TeMIeparypa KUIICeHUs, TeMIIepaTypa IJIaBJICHUs, BJIAXXHOCTb, JJIIEKTPUUECKUMN 3apsij, CUjla TOKa,



HampsOKEHUE, CONPOTUBJICHHUE, YAEIbHOE CONPOTHUBIIEHUE, paboTa W MOIIHOCTb TOKA, YIJIbl NaJCHHUS, OTPAKECHMS,
npesioMiIeHus], POKYCHOE PACCTOSIHUE, ONITUYECKAst CUJIA.

- (opMyIHpOBaTh 3aKOH COXPAaHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaX;

- peuaTh NPOCTEUIINE KAYECTBEHHBIE U PACUETHBIE 3aJa4M Ha TEIUIOBBIC SIBJICHUS,

- 110 YUCITY AaTh MOHATHE (PU3NUECKOIO CMBbICIA TAOJIMYHBIX JaHHBIX TEMBI,

- paboTaTh C COOTBETCTBYIOIIMMHU TaOJINIIAMU;

- ONIPENENATH LIEHY JIEJIEHNs TEPMOMETPA;

- YMETh NIOJIb30BATHCSI TEPMOMETPOM, KAITIOPUMETPOM, IICUXPOMETPOM;

- OOBSCHATH Ha3HAYEHUE, YCTPOMCTBO M mpuHuMN AeiictBus JBC, nmcuxpomerpa; - NPUBOAUTH MPUMEPHI MPAKTUYECKOTO
VICIIOJIb30BAHUS 3aKOHOB KypCa U TEIUIOBBIX ABUTATEICH.

- COCTaBJIATH MPOCTEUIINE FIEKTPUUECKUE LIETIH U BBIUEPUYUBATH UX CXEMBI;

- U3MEPATH CUILY TOKA U HAIIPsKEHUE, COIIPOTUBIICHUE;

- II0JIB30BATHCSI PEOCTATOM,;

- HAXOJMTb YJI€IbHOE COMPOTUBIIEHHE MTPOBOIHUKA MO TAOJIHIIE;

- OOBSCHATP HA OCHOBE TIOJIOXKEHHM SJEKTPOHHOW TEOpUU DIIEKTPU3ALUIO TeJl, CYIIECTBOBAHUE IPOBOJHHUKOB H
IUDIEKTPUKOB; HAarpeBaHUs TMPOBOJHUKA JJIEKTPUYECKUM TOKOM; JAEWCTBHUE OAJIEKTPOHATrPEBATENbHBIX NPUOOPOB; -
OOBSCHATH JEUCTBUE DIIEKTPOU3IMEPUTENBHBIX NMPUOOPOB, AIIEKTPOJBUrATENsA; - pellaTh 3aJaud C MPUMEHEHUEM 3aKOHa
Owma, /Ixoynsa-JleHna, 3aKkOHOB TIOCIIEI0BATENBHOIO U MApaJIEIbHOIO COEIMHEHUS IIPOBOIHUKOB U CIIEAYIOMUX Gopmyi: R
= pl/S; A=Ult; P=UI; Q=I’Rt;

- popMyIHpPOBATH 3aKOHBI MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, OTPAYKEHUS U MPEIOMIICHUS CBETA;

- IPAKTUYECKHU MPUMEHATh OCHOBHBIE MTOHITHSI U 3aKOHBI JIJIs1 OOBSICHEHU JeHCTBUS (poToanmnapara, ri1as3a, O4Kkos;

- IOJIy4aTh U300paK€HUsl MpeaMeTa ¢ IOMOUIBIO JIMH3bI U IJIOCKOTO 3€pKaia; - CTPOUTh U ONMKCHIBATh U300paKeHUs

mpcaMeTa B INIOCKOM 3CPKaAJIC 1 B TOHKOM JINH3C,



- p€IaTb KAYCCTBCHHBIC N PACUCTHLIC 3a/la4Y HA 3aKOHBI OTPAXKXCHUA CBCTA, HA PACUCT ONTUYECKON CHUJIbI JUH3bI U

ONTUYECKOMN CHUJIbI CUCTEMBbI JIUH3.

9 kaacc (102 gyaca, 3 yaca B He1eJI10)
3akoHbl ABM:KeHUS M B3auMoaercTBusa Tej (30 1)
MarepuanbHas Touka. CucteMa oTcueTa.

[Tepememienne. CKOpOCTh NMPSIMOJIMHENHOTO PABHOMEPHOIO IBMKEHUSA. PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBU)KEHUE:!
MI'HOBEHHAs! CKOPOCTb, YCKOPEHHE, ITEPEMELICHUE.

['padukn 3aBUCUMOCTH KHHEMATHUECKUX BEJIMYMH OT BPEMEHU IIPU PAaBHOMEPHOM U PABHOYCKOPEHHOM JIBUKECHHH.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABUKCHHUS.

[IepBbiii 3ak0oH HproToHa. MHEepumanbHble cuctemMbl otcuera. Bropon 3akoH Herotona. Tpertuit 3axkoH HeroToHa.
CBob6oaHOE mazieHne. 3aKOH BCEMUPHOTO TATOTEHUS. VICKyCCTBEHHBIE CITyTHUKU 3€MJTH.

Nmnynbee. 3akoH coxpaHeHus uMmnyJiibca. Paketsl. JlabopaTopHsbie padoThbi:

1. UccnenoBanue paBHOYCKOPEHHOIO JIBIXKEHMsI 0€3 HauaJIbHOM CKOpPOCTU (C MCHOJb30BaHHEeM o0opyaoBaHus «Touka

pocTay)
2. V3mepenue yckopeHUs CBOOOTHOTO MajieHus (C UCnob30BaHueM o0opyaoBanus « Touka poctay).

Mexanuveckue Kojae0anus U BOJIHbL 3BYK (16 4)

Konebarensnoe nmkenue. Konmebanus rpy3a Ha npyxkuHe. CBoOoanbie koneOanus. KomebartenbHas cuctema. I[lepuon,

yacToTa U aMmIuidtyAa koseOanuid. [lpeBpamienue sHepruu mpu KoseOaHuAX. 3aryxarouue KojeOanus. BbIHY>KIeHHBbIE

KoJicOaHus.

Pacnipoctpanenue konebanuii B ynpyrux cpenax. [lomepednsie u mpo1oibHbIe BOTHBL. CBS3b ITTMHBI BOJHBI CO CKOPOCTHIO €€

pacnpocTpaHEHUs U IEPUOJIOM.

3BYyKOBBIE BOJIHBI. CKOPOCTH 3BYKa. [ pOMKOCTH 3ByKa M BbICOTA TOHA. JX0. JlabopaTtopHbie padoThbIi:



3.MccnenoBanue 3aBUCHMOCTH TEPUOIA U YACTOTHI CBOOOJHBIX KOJICOAHUN MAasITHUKA OT €ro JUITMHBI (C UCIOJIb30BAaHUEM
obopyaoBanus «Touka pocTay).

DJIeKTPOMATHUTHBIE siBJIeHUs (204)
OnHOpOHOE M HEOAHOPOJHOE MArHUTHOE TIOJIE.
HampaBnenue Toka v HampaBlIeHHE JIMHUM €ro MarHuTHoro nodjs. [IpaBuno OypaBurka. OOHapy’>KeHHEe MarHUTHOTO IOJIS.
[IpaBumno neBou pyku.
Nupykuuss MarHUTHOTO MOJIsE. MarHUTHBIN NOTOK. DNEKTPOMArHuTHASI UHTYKIUS.
['eneparop nepemenHoro toka. [IpeoOpa3zoBanue 3HEPTUU B IEKTPOTEHEpATOpax. DKOJIOTHUECKUE MPOOJIeMbl, CBI3aHHbBIE C
TEIUIOBBIMU U TUIPOAIEKTPOCTAHIHUAMHU. DICKTPOMArHUTHOE TIOJIE. DIIEKTPOMArHUTHBIE BOJIHBL. CKOPOCTH PaCpOCTPaHEHUS
AJIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMAarHuTHAsI IPUPOJIa CBETA.
JlaGopaTopHblie padoThbI:

4.VI3yueHue sIBJICHUS JIEKTPOMArHUTHOM UHAYKITUH.
Ctpoenne aTomMa u aTOMHOT0 siipa (204) PanynoakTMBHOCTh KaK CBUETEILCTBO CI0KHOTO CTPOCHUSI aTOMOB. Anb(a-, Oera
- U TaMMa-u3Ty4eHHUs.
Omnsitel Pezepdopaa. SAnepnas mozaens aroma.
PannoakTuBHbBIE MPEBpaIllEeHHUs] aTOMHBIX SIJIED.
[IpOoTOHHO - HEUTpPOHHAS MOAEHb sApa. 3apsAI0BOE U MACCOBOE YMUCIO. SnepHeie peakiuu.  [leneHue u cuHTE3 SA€EDP.
CoxpaHeHue 3aps0BOr0 U MacCOBOTO YHCEN MPH SIACPHBIX PEAKIHIX.
DOHeprus CBA3W 4acTull B siApe. BbijeneHue sHepruu npu SAEpPHBIX peakuusx. M3mydenue 3Be3a. SnepHas sHEpreTHka.
DKOJIOTUYECKHUE MPOOIEMbI padOThl ATOMHBIX AJIEKTPOCTAHIIUH.
MeTto1b1 HaOIOICHUS U PETUCTPAIIMU YacTHI] B siiepHoi dusuke. JlozumeTpus.
JlabopaTopHblie padoThbI:

5.M3yuenue nenenus sipa aroma ypasa 1o gororpaduu Tpekos.



Crpoenue u 3Bosr0nus Beesiennou (7 )
['eouenTpuyeckass W TrenuoleHTpUueckas cuctembl Mupa. dusmyeckas mnpupona HeOecHbIXx Ten COJHEYHON CHCTEMBI.

[Ipoucxoxnenne Conneunort Cucremsbl. Dusnueckas mnpupoma Connma u 3Be3d. Crpoenne BceeneHHon. DBomronus

Bcenennoit.

IHoBTOpenue (9 4)

Yyamuecs 10/2KHbI yMeTh:

- 1aBaTh OMNPEACICHUE OCHOBHBIX IOHSITUA OTHOCHUTEIBHOCTh MEXAHWYECKOIO JIBUKEHHS, TPACKTOpHS, WHEpUHAIbHAs
CHCTEMA OTCYETA, UCKYCCTBEHHBIM CITyTHHMK, 3aMKHYTasi CUCT€Ma, BHYTPEHHHUE CHUJIbl, MATEMATUYECKUH MAasTHUK, 3BYK,
MarHuTHOE TI0JIe, BUXPEBOE TOJIE, JIEKTPOMArHUTHOE TOJIE, AIEKTPOMAarHUTHBIE BOJTHBIL. anb(da-, 0eTa-, raMma- u3ydeHue,
U30TOIl, HyKJIOH, aTOMHOE SIAPO, TPOTOH, HEUTPOH;

- 1aBaTh omnpejesieHue (U3NYECKUX BEJIMYUH: MEpeMENIeHUe, MPOEKIUs BEKTOpa, MyTh, CKOPOCTb, YCKOPEHHE, YCKOPEHHE
CBOOOJHOTO TMAaJI€HUsA, LIEHTPOCTPEMHUTEIIBHOE YCKOpPEHHUE, CUjla, CUjla TSKECTH, Macca, BeC Tea, MMIIYJIbC, MEpHOJ,
4acToTa, aMIUTUTY1a, IEPUOJ, YacToTa, ¢asa, JIMHA BOJHBI, CKOPOCTh BOJIHBI, MAarHUTHAS WHIYKIMS, MAaTHUTHBIA TIOTOK,
OHEPTUS AIEKTPOMATHUTHOTO TIOJIST; SHEPTHS CBS3H, JIe(PEeKT Macc.

- OOBSACHSTH CYIIHOCTh T'€OIEHTPUYECKOW U TEIUOLEHTPUYECKOM CHUCTEMBbI MHPA, - YMETb OOBSICHSATH MPOUCXOXKICHUE
ConneuHolt cucreMsbl, cTpoeHue Bceenennoit, sBomoruio Beenennoii, @usndeckyro nmpupoay HeOecHbix ten, ConHIa u
3Be31; - yMeThb (opmylupoBaTh 3akOHbI HbIOTOHA, 3aKOHBI COXpAHEHHUS HMITYJIbCa; YPAaBHEHUS KUHEMATHUKH, 3aKOH
BCEMUPHOTO TATOTECHMS, 3aKOH COXPAHECHUS HMMITYyJIbCa, MPUHIMI OTHOCUTEIBLHOCTH ['ammies, 3aKOHbI TapMOHHUYECKHUX
KOJIe0aHU, MPABUIIO JIEBOM PYKH, 3aKOH AJIEKTPOMArHUTHOM WHIYKIIUH, TTPABUIIO

Jlenna, 3aKOH paguOaKTUBHOTO PaCIIaia;

- OOBSACHITH MEXaHUUECKHUE SIBJICHUS;

- pemwiatb O3M 1711 paBHOMEPHOT'O ¥ PAaBHONIEPEMEHHOTO PSIMOJIMHENHOTO JIBUKEHUS;

- (opmynHpoBaTh 3aKOH JIEKTPOMAarHUTHON MHAYKLINH, ipaBuiio JleHa;



OOBICHATH MMPpCBPAICHUC SHCPTIUU IIPU KOJ'IC6EIHI/I$IX; - ITIOJIB30BAaThCA MOACIAMMN TCMBbI JJIA OOBSICHEHHS HBH@HHﬁ; - p€iaThb

3aJ]a4y [IEPBOrO YPOBHH.

Jis u3yuenus npeamera «Pu3nka» Ha 3Tare OCHOBHOrO o01iero o0pazoBanus oTBoAUTCS 242 yaca:

Kuaace Kos1-Bo yacos Konu4yecTBo yueOHbIX OO0uiee KOJIMYECTBO YaCOB
B HeaeJII0 HeadeIb
7 2 35 70
8 2 35 70
9 3 35 102
Bcero Ha 242
YPOBEHb
o0yueHust
Pa3peinl KoJ- Bo IIpakTnyeckasi yacTb
acon KonTtpoJsbHbIX pador JlabopaTopHbIX
pador
7 kiaacce
1 BBenenue - 1
2 [TepBoHavanbHBIE - 1
CBEICHUS O
CTPOCHHUHU




BCIICCTBA

BzaumoneiictBue

TCI

24

JlaBiieHME TBEPBIX
TeJI, J)KUIKOCTEH 1

ra3oB

21

PaGora u
MOLLHOCTb.

DHeprust

13

[ToBTOpEHME

Hroro

35

10

8 ki1ace

TenoBeie

SIBJICHUS

14

N3menenue
arperaTHbIxX
COCTOSTHUU

BCIICCTBA

11

DNEeKTPUYECKHE

SABJICHUA

26

On CKTPOMAruuTHBI

€ ABJICHHUA

CBeTOBBIC SIBIICHUS

HUrorosoe

MIOBTOPEHHE

HToro

70

10




9 kJacc

3aKOHBI 45 2 2
B3auMoOeH
CTBHS H
JIBYOKEHUS
Tell
MexaHHYeCcKHe 15 1 1
KoJieOaHHs u
BOJIHBI
DNEeKTPOMarHUTHO 22 1 1
e ToJie
Crpoenue atoma u 20 1 2
aTOMHOTO spa.
Hcnons3oBanue
SHEPTUHU aTOMHBIX
sanep
Hroro 102 5 6
Bcero HAa  YpOBEHb 242 13 26

00yueHust




Ili1anupyembie pe3yabTaThl 00PAa30BaATEIbHOI MPOTPAMMBI
€CTeCTBEHHOHAYYHOM HANPABJIEHHOCTH 10 OMoJIoruM B 7-9 Kiaccax
C UCMO0JIb30BaHUEM 000pyAoBaHusA HeHTpa «Touka pocra»

OOyuaromuics Moxy4uT BO3MOKHOCTD ISl (HOPMHUPOBAHUS CIEAYIOMINX JTUYHOCTHBIX PE3YIHTATOB:
* pa3BUTHE NO3HABATEIbHBIX UHTEPECOB, HHTEIJIEKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
* yOeXIEHHOCTh B BO3MOXXHOCTH MO3HAHMS MPUPOJIBI, B HEOOXOJUMOCTH PAa3yMHOTO MCIOJIb30BAHUS JTOCTHKEHUN HAYKU U
TEXHOJIOTUN JUIsSl TaJbHEHIIIEr0 pa3BUTHUS YEIOBEUECKOr0 00IIEeCTBa, YBAXKEHUE K TBOPIIAM HAYKH M TE€XHUKH, OTHOILIEHUE K
(bU3HMKe KaK K AJIEMEHTY 00I11eUeI0BEYECKOU KYJIbTYPHI;
* CaMOCTOSITEILHOCTh B MMPUOOPETEHNUN HOBBIX 3HAHUU U MPAKTHUECKUX YMEHHM, * TOTOBHOCTH K BHIOOPY KU3HEHHOTO MYTHU
B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U BO3MOKHOCTSIMU;
* MOTHUBaIM 00pa30BaTEIbLHON NEATENTLHOCTH HAa OCHOBE JUYHOCTHO OPUEHTUPOBAHHOTO MOIX0/1a;
* (opMupOBaHUE IEHHOCTHOTO OTHOIICHHUS APYT K APYTY, K YIUTEI0, K aBTOPaM OTKPBITHI U M300pETeHH, K pe3yabTaTaM
o0yueHus.

MeTanpeaMeTHbie pe3yJbTaThl
OOyuaromuics MoTyYuT BO3MOKHOCTD 7151 (DOPMHUPOBAHUS CIEAYIOIINX METAIPEAMETHBIX PE3yJIbTATOB:

* OBJIQJICHUE HABBIKAMU CaMOCTOSITEJILHOTO TIPUOOPETEHUS HOBBIX 3HAHUM, OpraHu3aluud Yy4eOHOW JesTeIbHOCTH,
MIOCTAHOBKM LIEJIEH, TNIAHUPOBAHMS, CAMOKOHTPOJISI M OLECHKH PE3YJIbTAaTOB CBOCHU AEATEIIbHOCTH, YMEHUSIMU NPEABUICTH
BO3MOXHBIE PE3YyJIbTAThl CBOUX JICUCTBUM;

* MOHMMAaHHME PA3TUYUI MEXIy MCXOAHBIMU (haKTaMU M TUIOTE3aMU JJII UX OOBSICHEHUS, TEOPETUUCCKUMU MOJACISAMH U
peaqbHbIMU OOBEKTaMH, OBJIQJICHUE YHHMBEPCAIbHBIMU YUYCOHBIMU JEHCTBUSIMU Ha TpPUMEpax THUIOTE3 JJisi OOBSICHEHUS
U3BECTHBIX (DAKTOB U OSKCIEPUMEHTAIHHOM MPOBEPKU BBIJIBUTAEMBIX THUIOTE3, Pa3pabOTKU TEOPETUUECKUX MOJCINeH

MIPOLIECCOB WJIU SIBJICHUM;



* (popMUpOBaHUE YMEHUW BOCIPUHUMATH, IepepadaTbiBaTh M MPEIBABIATh HHPOPMAIMIO B CIOBECHOH, OOpa3HOM,
CUMBOJIMUECKOU (hopMax, aHAIM3UPOBATh U TiepepadaThiBaTh MOJYYCHHYIO HHGOPMAIIMIO B COOTBETCTBUM C IMOCTABICHHBIMU
3a/1auaMu, BBIACIISITh OCHOBHOE COJIEp>KaHHE MPOUYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI HA MOCTABJICHHBIE BOMPOCHI U
U3JIarath €ro;

* IpUOOpETEeHHE OMbITa CAMOCTOSITEIBPHOTO TOWCKA, aHalu3a W O0TOOpa HHGOpPMALUU C UCIOJIb30BAHUEM Pa3IMUYHBIX
HMCTOYHUKOB M HOBBIX UH(POPMAIMOHHBIX

TEXHOJIOTUH JJIsl PEIICHUs T03HABATENbHbBIX 33/1a4;

* pa3BUTHE MOHOJOTHYECKON M TUATIOTUYECKON peUYr, YMEHUS BhIPaXKaTh CBOM MBICIIH, CTIOCOOHOCTU BBICIYIINBATH
co0eceTHMKA, TOHUMATh €r0 TOUKY 3PEHHs, MPU3HABaTh MPABO JIPYroro YelioBeKa Ha HHOE€ MHEHUE;

* OCBOECHHUE MPUEMOB JICUCTBUI B HECTAHJAPTHBIX CUTYAIIHUSIX, OBJIAJICHUE 3BPUCTUUECKUMHU METOJaMU PEIICHUS MPOOIIieM;

* (opMupoOBaHWE YMEHHI pabOTaTh B TPYIIC C BHIMIOJHEHHUEM DPA3IMYHBIX CONUATBHBIX POJIEH, MPEACTaBIATh U
OTCTauBaTh CBOM B3IJISI/IBI U yOEKICHUS, BECTH AUCKYCCHIO.

* PeryasituBubie YY/|

OOyyaromuics Moxy4yuT BO3MOKHOCTD JIs1 GOPMHUPOBAHUS CIAEAYIOMUX PETryISTUBHBIX Y'Y 1.

1. YMeHue caMOCTOATENbHO OMNpeAeNiaTh Leau OoOy4deHHUs, CTaBUTh M (POPMYJIMpPOBaTH HOBbIE 3afaud B yu€Oe u
MO3HABATEIBHON JEATEIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOEH MO3HABATEIBHON AesiTeabHOCTU. OOydarouiuics
CMOXKET:

* aHAJIM3HUPOBATH CYIIECTBYIOIINUE U INIAHUPOBATH Oy IyIe 00pa3oBaTeIbHbIE PE3YIbTaThI;

* uACHTU(DUIMPOBAT, COOCTBEHHBbIE MNPOOJEMbl M OMNPENETATh TJABHYIO MNpPOOJIEMy; ® BbBIJBUIaTh BEPCUU PEILICHUS
po0iemMbl, HOPMYITUPOBATH TUIIOTE3HI, TPEIBOCXUIIATh KOHEUHBIN PE3yJIbTaT;

* CTaBUTH IIENb JICATEILHOCTH HAa OCHOBE OMPEICTIEHHON MPOOIEMBI U CYIIECTBYIONMNX BO3MOKHOCTEH;

* (dhopMyIMpOBaTh YUeOHBIC 33141 KaK IIaryd JOCTHUKEHHUS MOCTABICHHOM 11eIU ACATEIbHOCTH;



* 00OCHOBBIBATH 1IE€JIEBBIE OPUEHTUPHI U MPUOPHUTETHI CCHUIKAMHM HA IIEHHOCTH, YKa3biBasi U OOOCHOBBIBASI JIOTMUECKYIO

MOCJIEI0BATEIbHOCTh II1aroB.

2. YMeHue caMOCTOSITeNIbHO TUIAHUPOBATh ITyTH IOCTHKEHUS 1IEJIeH, B TOM YKCIIe albTepHATUBHBIC, OCO3HAHHO BHIOMPAThH

HauOosee 3 (HeKTUBHBIE CLIOCOOBI pelIeHUs] YUeOHbIX U TO3HABATEIbHBIX 3a7a4. O0yUYaronIuiics CMOXKET:

* OomnpenensaTh He0OXOAUMBIE JEUCTBUSI B COOTBETCTBUM C y4€OHOW M MO3HABATEIHLHOM 3a/lauaMHu U COCTaBIISTh aITOPUTM
ero(1x) BbIIIOJIHEHUS;

* 000CHOBBIBATh U OCYILECTBIISITH BBIOOP Hanbosee 3pPEeKTUBHBIX CLIOCOOOB pelieHrs YYeOHBIX U MO3HABATEIbHBIX 3a/1a4;

* ONpeAeNATh/HaXOAUTh, B TOM YHCJIE€ W3 TMPEUIOKEHHBIX BapUAHTOB, YCIOBHUS JJIS BBIIOJHEHHUS YYEOHOUW U
M03HABATENLHOM 3a/1a4;

* BBICTpPauBaTh KM3HECHHBIC IJIAHBI HA KPATKOCPOUHOE Oyayliee (3asBISITh 1EJIEBbIE OPUCHTUPDBI, CTABUTH aJIeKBaTHBIE UM
3a/layyl ¥ Ipejiarath 1eUCTBUsI, YKa3biBasi U 00OCHOBBIBAS JIOTHUECKYIO TIOCIEIOBATEIIBHOCTD 1IAaTrOB);

* BBIOMpATh U3 MPEIIOKEHHBIX BAPUAHTOB M CAMOCTOSITEILHO UCKATh CPEJICTBA/PECYPCHI I PEIICHUS 3aja4H/T0CTUKEHUS
(178

* COCTaBJIATH IJIaH pelIeHUs MPoOIeMbl (BBIITOTHEHUS POEKTA, TPOBEACHUS UCCIIEIOBAHU);

* OMNpEIENATh MOTCHINANIbHBIC 3aTPYAHEHUST  MPU PELICHUH YU4eOHOU U

MO3HABATEIBLHOMN 3a/1a4l U HAXOJUTh CPEJICTBA JJI UX YCTPAHEHUS,

* OMUCHIBATh CBOM OMBIT, OPOPMIISISL €ro ISl TIepeayul APYTUM JIOJSM B BUJIC TEXHOJIOTUU PEIICHUs MPAKTUYECKUX 3a7ad
OIIPENIEIEHHOrO Kilacca;

* IUIAaHUPOBAThH U KOPPEKTUPOBATH CBOIO MHAMBHUAYaJIbHYIO0 00pa30BaTEIbHYIO TPACKTOPHUIO.

3. YMeHHne COOTHOCUTH CBOU JEHCTBUS C TUIAHUPYEMBIMH PEe3YyJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOCH JIEATEIILHOCTH B

npoLecce JAOCTUKEHUsl pe3yJibTara, ONPEeAeNiaTh CIOCOObI JEHCTBU B paMKax MPEUIOKEHHBIX YCIOBUH M TPeOOBAHMIA,

KOPPEKTHUPOBATH CBOU JICHCTBUS B COOTBETCTBUHU C U3MEHSIOMIEHCS cuTyarueil. O0yJaronuiics CMOXeT:



* ONpEEeNATh COBMECTHO C II€1aroroM M CBEPCTHUKAMHU KPUTEPUM IINIAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUH OLICHKHU CBOEU

y4eOHOM JIeSITEIHLHOCTH;

* CHCTEMaTH3UPOBATH (B TOM YHUCIIE BbIOMpATh MPUOPUTETHHIC) KPUTEPUHU IUIAHUPYEMBIX PE3YJbTAaTOB M OLIEHKHU CBOEH

NEATEIIbHOCTH;

* OTOMpaTh MHCTPYMEHTHI JJIsl OLIEHUBAHUS CBOEH NIEATEIbHOCTH, OCYILIECTBIIATh CAMOKOHTPOJb CBOEH NEATENbHOCTH B

paMKax MpeasIoKeHHBIX YCIOBUN U TpeOOBaHUI;

* OLICHUBATH CBOIO JIEATEIIBHOCTD, APTyYMEHTHUPYS IPUYMHBI JOCTHKEHUS UM OTCYTCTBUSA IUNIAHUPYEMOTO PE3yJIbTaTa,;

* HaXOAWThb JIOCTATOYHBIE CPEACTBA JUISl BBINOJIHEHUS Y4YE€OHBIX ACHUCTBUH B HW3MEHSIOLIEHCS CUTyallud W/WIA TpU

OTCYTCTBHHM IUIAHUPYEMOTO pe3yJibTaTa; * paboTas 1Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha

OCHOBE aHaJIN3a U3MEHEHUN CUTYalluu JJIs OJyYEHUs 3allJIJaHUPOBAHHBIX XapaKTEPUCTUK MTPOAYKTa/pe3yibTara;

* YCTaHABIMBATh CBA3b MEXKY ITOJYYEHHBIMU XapaKTEPUCTUKAMU NPOAYKTA U XapaKTEPUCTUKAMH IIpOLEecca ACATEIbHOCTU

U 1O 3aBEpUICHUU JACATEIBHOCTHM NPENJIaraTb M3MEHEHHE XapaKTEpUCTHK Ipolecca s IOJYYEHHUs YIY4YLIEHHBIX

XapaKTEPUCTHK MTPOAYKTA;

* CBEpATH CBOM JICHCTBUS C LIETbIO U IPU HEOOXOJUMOCTH UCIPABIIATH OIUUOKH CAMOCTOSITEIBHO.

4.YMeHue OILIeHMBaTh MPABWIBHOCTh BBINOJHEHUA Yy4eOHOM 3adaud, COOCTBEHHbIE BO3MOXKHOCTH €€ PpEILICHUS.

OOGy4arouuicst CMOXeT:

* ONpENENATh KPUTEPUU MPABUIIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHUsI y4eOHOM 3a1auH;

* aHAJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTapHUs

JUTSI BBITIOJTHEHUS y4eOHOM 3aauu;

* cBOOOJHO MOJB30BATHCA BHIPAOOTAHHBIMU KPUTEPUSIMU OLEHKH U CAMOOILIEHKH, UCXOJA U3 1EJIM U UMEIOIINXCS CPEJCTB,
paznuyas pe3ynbTaT M CHOCOObI JIEMCTBHI; * OLICHMBATh MPOAYKT CBOEW MEATEIbHOCTH IO 3aJaHHBIM W/WIU

CaMOCTOATCIIbHO OHpC,Z[eJ'IéHHBIM KPUTCPHUAM B COOTBCTCTBHUHU C LCJIBIO ACATCIIBHOCTH,



* 00OCHOBBIBATH JIOCTUKUMOCTH IIEIH BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OILIEHKH CBOMX BHYTPEHHHX PECYpCOB U
JIOCTYMHBIX BHEITHUX PECYPCOB;

* (puKcHpOBaTh M AHATM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB.

5.Bnanenne ocHOBaMU CaMOKOHTPOJISl, CAMOOLEHKH, IPUHATHUS PEIICHUN U OCYIIECTBIEHHUS] OCO3HAaHHOI'O BHIOOpa B

y4eOHOM ¥ MO3HaBaTENbHOM JeATeIbHOCTH. OOyYaroNINIiCs CMOXKET:

* HaOJII0JJaTh U aHAJIU3UPOBATh COOCTBEHHYIO yUE€OHYIO M IO3HABATENIbHYIO NIEATEIbHOCTh U JESATENbHOCTb JIPYTUX
oOyyJaromuxcs B mpoiiecce

B3aUMOITPOBEPKH;

* COOTHOCHUTH pealibHbIC U MJIAHUPYEMBIE PE3YIbTaThl MHANBUIYaTbHON 00pa30BaTEIbHON JEATEIbHOCTU U JI€NIaTh BHIBOJIBL;

* MPUHUMATh PEIICHUE B y4eOHOW CUTyallud U HECTH 3a HETO OTBETCTBEHHOCTD; ®* CAMOCTOSITEILHO ONPEACNISITh MPUUHUHBI
CBOETO ycIieXxa WM HeyclieXa U HaXOAUTh CIIOCOOBI BHIX0/Ia U3 CUTYaIluU HEYCIeXa;

* PETPOCIIEKTUBHO OIPEACINATh, KaKue JEHCTBUA MO PEIICHUI0 YU4eOHOM 3a7aud WU MapaMeTphbl 3TUX JCHCTBUN MPUBEIH K
MOJIYYEHHUIO UMEIOILIErocs MPOAYKTa Y4eOHO! eATEeIbHOCTH;

* IEMOHCTPHUPOBATh MPUEMBI PETYISAINN TCUXO0(U3NOIOTUUECKUX/IMOITMOHAIBHBIX COCTOSIHUM ISl JOCTHKEHUs 3¢ deKTa
YCHOKOCHHS (YCTpaHEHUs HSMOIIMOHAILHON HANpPsDKEHHOCTH), 3¢ @deKkTa BOCCTaHOBIEHHUSA (OCIAOJICHUS MPOSIBICHUIMA
yTOoMJIeHHU ), 3P deKTa aKTUBU3AIMH (MOBBILIEHUS NICUX0Pu3nonornueckoit peaktuBHocTH). Ilo3HaBaTenbHbIe Y'Y /]

OOy4aronuiicss MOJIyYUT BO3MOXKHOCTH JjIsi (POPMUpPOBaHMS CIEAYIONIUX TMO3HaBaTrelbHbIX YY/. 1. YMeHue ompenensrsb

MOHSTHUS, CO3/1aBaTh O0OOIIECHUS, YCTAHABINBATh AHAJOTUH, KJIACCU(UIIMPOBATH, CAMOCTOSATEILHO BBIOMPATh OCHOBAHUS U

KPUTEPUH ISl KIacCHU(PUKAIMK, yCTAHABIMBATh MNPUUYUHHO-CIEJCTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE pPacCyKIEHUE,

yMoO3akJitoueHue (MHAYKTUBHOE, IeTyKTUBHOE, TI0 aHAJIOTUH) U JeNIaTh BHIBObI. OO0yUYarOIIMIICSI CMOKET:

* IO0MPATH CI0BA, COMOAYUHEHHBIE KIIFOUEBOMY CJIOBY, ONPEAEISIFONINE €r0 IPU3HAKH U CBOWCTBA,

* BBICTPAUBAaTh JIOTUUYECKYIO LIEMIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CJI0BA U CONMOAYUHEHHBIX MY CIIOB;

¢ BBIACIIATDH 06I_I_II/II?I IMPpU3HAK ABYX HUJIM HCCKOJIBKUX IIPCIMCTOB HIIN SIBJICHUH M OOBSICHATH UX CXOICTBO,



* 00BEAUHATH IPEIMETHI U SBJICHUS B TPYMIIBI 10 ONPEACICHHBIM IPU3HAKAM, CPABHUBATh, KJIaCCU(PUIMPOBATh U 000011aTh
(baKTbl U SBJICHUS;

* BBIJICIIATH SIBJICHUE U3 OOIIEro psijia JPYyTUX SBICHUIA;

* ONIPENENATh OOCTOSITENIbCTBA, KOTOpbIE MPEANIECTBOBAIM BO3HUKHOBEHHMIO CBSI3U MEXJY SBICHUSIMH, U3 3THUX
OOCTOATEIBCTB BBIICIATH ONPEACIISIONINE, CIOCOOHBIE ObITh MPUYMHON JAHHOTO SIBJICHUS, BBISIBISATH MPUYMHBI U CIICICTBUS
SIBJICHUI; * CTPOUTH PACCYX JCHHE OT OOLIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBJIEHUSIM U OT YAaCTHBIX SIBJICHUH K 0OLIUM
3aKOHOMEPHOCTSIM;

* CTPOUTH PACCY’KJIEHUE HAa OCHOBE CPaBHEHUS MPEAMETOB U SIBJICHUM, BBIICTSAS IPU STOM OOIIME MPU3HAKH;

* U3J1araTh MOJYYEHHYIO HH(OPMALIMIO, UHTEPIIPETUPYSI €€ B KOHTEKCTE peliaeMon 3a1auu;

* CaMOCTOSITENIbHO YKa3blBaTh HAa MH(POPMALIMIO, HY X JAIONIYIOCS B MPOBEPKE, MpeiaraTb U MPUMEHATHh CIIOCO0 MPOBEPKU
JIOCTOBEPHOCTH HH(pOpMaIuU; ¢ BepOalM30BaTh SMOIMOHAJIBHOE BIEUYATICHHWE, OKAa3aHHOE Ha HEro MCTOYHHUKOM; *
OOBSICHATH SIBICHUSA, MPOLECCHl, CBA3M M OTHOLICHMs, BBISBISEMBIE B XOJI€ IO3HABATEJIbHOM M HCCIEA0BATEIbCKON
NesATeNbHOCTU (IPUBOJIUTH OOBSCHEHHUE C M3MEHEHHEM (DOPMbI NPENCTABIEHUS; OOBACHITH, NETANU3UPYS WM 000011as;
OOBSCHATD C 3aIaHHON TOYKH 3PEHUS);

* BBIABJIATh M HA3bIBATh IPUUMHBI COOBITHS, SBJICHUS, B TOM YUCJIE BO3MOKHbIe/HanOo0JIee BEPOSITHBIE PUYMHBI, BO3MOXKHbIE
MOCJIEICTBUS 3a/IaHHOM IPHUYMHBI, CAMOCTOSITENIBHO OCYILECTBIISIE MPUYUHHO-CIIEICTBEHHBIA aHAIMU3; ® JIeJaTh BBIBOJ Ha
OCHOBE KPUTHUYECKOTO aHallM3a pa3HbIX TOYEK 3PEHMs], IOATBEP)KIaThb BBIBOJ COOCTBEHHOW apryMeHTalled wiu
CaMOCTOSITEJILHO MOJIy4YEHHBIMH JIaHHBIMU.

2 . YMeHue co3iaBaTh, NPUMEHSTh U MPEOOPAa30BBIBATh 3HAKM M CHUMBOJIBI, MOJIEIM M CXEMbl Ul pEIIeHUs Y4eOHBIX U

NO3HaBaTeNbHBIX 3a7a4. O0yJaromuiics CMOXET:

* 0003HaYaTh CUMBOJIOM U 3HaKOM IpeIMET U/WIIU SBJICHUE;

* ONPENEINIATh JJOTHYECKUE CBA3U MEXKIY NMPEAMETaMU W/WUJIH SIBICHUSIMH, 0003HaYaTh JAHHbIE JIOTHUECKUE CBSA3HM C IOMOIIbIO

3HAKOB B CXCMC, * CO31aBaThb a6CTpaKTHLIﬁ NN peaHBHLIﬁ O6p3.3 npecamMeTa 1/ SIBJICHHS



* CTPOUTH MOJIEJIB/CXEMY Ha OCHOBE yCIIOBUM 3a/1a4d W/UITU Crioco0a e¢ PeIieHusl; * CO3/1aBaTh BepOabHbIE, BEIICCTBEHHBIC U
WH(OPMAITMOHHBIE MOJICTH C BBIJICJICHUEM CYIISCTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl ONPENCICHUS CIIoco0a peIIeHUs
3a/1a4M B COOTBETCTBUHU C CUTYalMEM;

* MpeoOpPa30BBIBATH MOJIEIH C IIEJIBIO BRISIBICHHUS OOIIUX 3aKOHOB, ONPEACIISIONINX JaHHYIO TPEAMETHYIO 00J1acTh;

* ICPEBOJAUTh CIIOXKHYIO TI0 COCTaBy (MHOTOACIIEKTHYIO) HWHQGOpMAIMO W3 rpaduyecKoro Wik (GopMaIn30BaHHOTO
(CUMBOJILHOT'0) MPEJICTABIICHUS B TEKCTOBOE U HA00OOPOT;

* CTPOHTH CXEMY, AITOPUTM JICUCTBHSI, UCTIPABIIATh WJIM BOCCTAHABIMBATh HEM3BECTHBIN paHEE aJrOPUTM Ha OCHOBE
UMEIOIIETOCs 3HAHUS 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS aITOPUTM;

* CTPOUTH JIOKA3aTENHCTBO: MPSIMOE, KOCBEHHOE, OT MMPOTHBHOTO;

* AHAIM3UPOBATH/PEPICKCUPOBATH OMBIT Pa3pabOTKU U pean3alui y4eOHOro MpPOEeKTa, MCCIeI0BaHUS (TEOPETUUYECKOrO,
AMITUPUYECKOT0) HA OCHOBE MPEIJIOKCHHOW MPOOJIEMHOW CUTYAIllMH, TMOCTABJICHHOW IENHM W/WIU 3aJaHHBIX KPUTCPUCB
OLICHKH TIPOJyKTa/pe3ybTara.

3 CmpicioBoe ureHue. OO0ydaronuincs CMOXKET:

* HAXOJUTH B TEKCTE TpeOyeMyto nH(OpMAIUIO (B COOTBETCTBUU C IIEJISIMU CBOEH JIEATETLHOCTH);

* OPUEHTUPOBATHCS B COJIEP)KAHUH TEKCTa, TOHUMATh IIETOCTHBIA CMBICI TEKCTa, CTPYKTYPHUPOBAThH TEKCT;

* YCTaHABIIMBATh B3aUMOCBS3b OTMMCAHHBIX B TEKCTE COOBITUH, SBJICHUH, TTPOIIECCOB;

* PE3IOMHUPOBATh TJIABHYIO UJICIO0 TEKCTA;

* KPUTHYECKH OIICHUBATh COJIEP)KaHKE B POpMy TEKCTa.

4. DopMHUpOBAHUE U PA3BUTHE IKOJIOTHYCCKOTO MBINIJICHUS, YMEHUE TPUMEHSATH €T0 B ITO3HABATEILHON, KOMMYHUKATUBHOM,

COIMAJIBHOM TIPaKTUKE U MPodeCcCuoOHATbHON opueHTanu. OO0yJaroIIHIiCs CMOKET:

* OIIPEACIIATh CBOC OTHOILIEHUE K MPUPOJIHOM CpelIe;

* AHAJIM3UPOBATH BIUSHUE SKOJOTUUECKHUX (DAKTOPOB HA Cpely OOMTAHUS KUBBIX OPTaHU3MOB;



* IPOBOAUTDH NMPUYUHHBIA U BEPOATHOCTHBIN aHAJIU3 DKOJIOTMYECKUX CUTYAlMi; ® IPOrHO3UPOBATh U3MEHEHHS CUTYalluH IIPU
CMEHe JIeCcTBUS 0JIHOTO (hakTOopa Ha AeicTBUE Apyroro (akropa;

* pacupOCTPaHATH YKOJIOTUYECKUE 3HAHUSA U yYACTBOBATH B IPAKTHUYECKHUX AEJIAX 110 3aIIUTE OKPYKAIOLIEH CPEMBI;

* BBIpaXaTh CBOC OTHOIIEHHUE K IPUPOJE YEepe3 PUCYHKHU, COUMHEHUSI, MOJIENIU, TPOECKTHBIE PAOOTHI.

5.Pa3BuTHE MOTMBALIMM K OBJIAJICHUIO KYJIbTypOW AaKTUBHOI'O HCIIOJb30BAHUS CJIOBapeil M APYTUMX IMOUCKOBBIX CHCTEM.

OOyuaromuics CMOXET: ® ONPEAeIATh HEOOXOJUMbIE KIIOUYEBbIE TOUCKOBBIE CJI0BA U 3aIIPOCHI;

* OCYILECTBJISITh B3aUMOJIEHCTBUE C DJIIEKTPOHHBIMU TOMCKOBBIMM CUCTEMAMH, CIIOBAPSMU;

* (hopMHUPOBATh MHOKECTBEHHYIO BBIOOPKY M3 MMOMCKOBBIX HCTOYHUKOB ISl OObEKTUBU3AIMHU PE3YJIbTATOB MTOMCKA;

* COOTHOCHTH MOJIYYEHHBIE PE3YJIBTATHI IOUCKA CO CBOEH EATEIBHOCTHIO.

KommyHnukaTusubie YY /|
1. YMeHue opraHu3oBbIBaTh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO ACSTEIBLHOCTb C YUUTENIEM U CBEPCTHUKAMU; paboTaTh

UHAMBUIYAJIbHO U B TPYyNIE: HAXOJIUTh OOIllee pelleHre U pa3peuiaTh KOH(MIUKTHI HA OCHOBE COIJIACOBAHUS MO3UIMI U

y4€Ta UHTEpECOB; (OPMYIUPOBATH, APIYMEHTUPOBATh U OTCTaUBaTh CBOC MHEHHE. OOyUarOIINIICs CMOXKET:

* ONPENENATh BO3MOXHBIE POJIM B COBMECTHOM JEATEIBHOCTH;

* UTpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM JESATENBHOCTH;

* IPUHUMATh MO3UILMI0 COOECeTHNKA, TOHUMAs TO3UIUIO JPYroro, pa3jinyaTh B €r0 peyu: MHEHHUE (TOUKY 3PEHHS),
JI0OKa3aTeIbCTBO (APTYMEHTHI), (DAKThI; TUTIOTE3bI, aKCHOMBI, TEOPHH;

* ONPEIENATh CBOU ACHCTBUS M JEUCTBUS MapTHEPA, KOTOPHIE CIIOCOOCTBOBANM WIJIM MPEMSTCTBOBAIU MPOTYKTHBHOU
KOMMYHUKAIINH;

* CTPOUTH NO3UTUBHBIE OTHOIICHHUS B ITpoLiecce YUEOHOM U NM03HABAaTEIbHON JESITEIbHOCTH;

* KOPPEKTHO ¥ apryMEHTUPOBAHHO OTCTAUBaTh CBOIO TOYKY 3PEHHs, B IUCKYCCHHM YMETh BBIABUIATh KOHTPAPTyMEHTHI,

nepedpasupoBaTh CBOIO MBICIIb (BJIaJICHUE MEXaHU3MOM PKBUBAJICHTHBIX 3aMEH);



* KPUTUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IIPU3HABATh OIIMOOYHOCTh CBOErO MHEHHUS (€CIH OHO
TaKOBO) U KOPPEKTUPOBATH €r0;

* IpeJIaraTh ajJbTEePHATUBHOE PeIlieHNEe B KOH(PIUKTHON CUTYallUy;

* BBIJICJIATH OOLIYIO TOUKY 3pE€HHUS B IUCKYCCHH;

* JIOTOBApUBATHCS O MpaBUiIaxX U BOMPOCAX It OOCY>KIEHUSI B COOTBETCTBUU C TIOCTABIIEHHOM NIEpe/1 IPYyIIoi 3aauei;

* OpPraHU30BBIBATH YUeOHOE B3aMMOJICICTBHE B IPyIIIe (ONMPEaesITh 00IIUE 1IeNH, PaCIpeIeisiTh PO, TOTOBAPUBATHCS JIPYT
C IPYTOM H T. [1.);

* YCTpaHATh B paMKax JHUaJiora pa3pbiBbl B KOMMYHHKAIMHU, 00YCIOBIEHHbIE HETOHUMAHUEM/HETIPUATUEM CO CTOPOHBI
co0OeceqHUKA 33129, (HOPMBI WU COJICPIKAHMS TUATIOTA.

2. YMeHHME OCO3HAHHO HCIMOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3a/1au€ii KOMMYHUKAILMU JUJISI BBIPAKEHUSI CBOUX

YyBCTB, MbICJIEH U MOTPEOHOCTEN ISl TUIAHUPOBAHUSA U PETYJISIUU CBOEH JESITEIbHOCTH; BIAJ€HUE YCTHOM U MUCbMEHHON

pEeYbI0, MOHOJIOTUYECKON KOHTEKCTHON peubto. OOyJaromuics CMOXKET:

* OIPEACIIATH 3a7a4y KOMMYHHUKALIMA U B COOTBETCTBUU C HEH OTOMpPATh pEYEBBIE CPELICTBA;

* OTOMpaTh M HCIOJIb30BaTh PEUYEBBIE CPEACTBA B MPOLECCE KOMMYHUKALUU C IPYTHMMHM JIFOJbMU (AMAJIOT B Mape, B Mo
rpynmne u T. 1.);

* IPEJICTABJIATh B YCTHOW WUJIM MUCbMEHHOM (hopMe pa3BEpHYTHIN MJIaH COOCTBEHHOU JIEATEIbHOCTH;

* cO0JII0IaTh HOPMBI ITyOJIMYHOM peun, periiaMeHT B MOHOJIOTE U JUCKYCCHH B COOTBETCTBUU C KOMMYHUKATHBHOH 3a7auei;

* BBICKA3bIBaTh U 00OCHOBBIBATH MHEHHUE (CY’K/IEHUE) U 3allpalliiBaTh MHEHUE TAPTHEPA B paMKax JHAJIOra;

* IPUHUMATDH PEIICHUE B XOJI€ IUAJIOTA U COTIIACOBBIBAThH €r0 C COOECETHUKOM;

* CO3/1aBaTh MMCbMEHHBIE KIUIIUPOBAHHBIE U OPUTHHAIIBHBIE TEKCThI C UCIIOIb30BAHUEM HEOOXOJUMBIX PEUYEBBIX CPEJICTB;

* HCTIOJIB30BaTh BepOalibHbIE CpeACTBa (CpEeACTBA JIOTUYECKOW CBSI3U) JJIsi BBIJICJICHUST CMBICIOBBIX OJIOKOB CBOETO

BBICTYIIJICHUA,



* HCTIOJIK30BaTh HEBEpOAJIbHBIE CPEJICTBA WM HAIJISIIHBIE MaTepUalibl, MOATOTOBIEHHBIE/ OTOOpAaHHBIE TOJ] PYKOBOJICTBOM
YUUTEJIS;

* IeJaTh OLICHOYHBIN BBIBOJI O JOCTHKEHHUH LI€JIM KOMMYHHKAMU HEITOCPEICTBEHHO OCJE 3aBEPUIEHUS] KOMMYHHKATUBHOTO
KOHTaKTa U 000CHOBBIBATH €rO.

3. dopmupoBaHre W pPa3BUTHE KOMIIETEHTHOCTH B O00JIACTH UCIOJIb30BaHUS MH(GOPMAIIMOHHO  -KOMMYHHUKAIIMOHHBIX

texHosioru#t (nanee — MKT). OOyuaromuiicss CMOXeT:

* [[€JICHANPABJICHHO MCKaTh W HCIOJB30BaTh MH(GOPMAIMOHHBIE PECYpPChl, HEOOXOAUMBIE AJISl PELIEHUs y4eOHBIX U
IIPAKTUYECKUX 3a1ad4, ¢ momouipto cpencts KT,

* BBIOMpATh, CTPOUTH U KCIOJIB30BaTh aI€KBATHYI0 MH(POPMALMOHHYIO MOJENb JUIS Mepeayd CBOMX MBICIEH CpelcTBaMu
€CTECTBEHHBIX U (DOPMAIIbHBIX SI3bIKOB B COOTBETCTBUU C YCIOBUSMU KOMMYHHUKAIUU;

* BBIJICJIATH MH()OPMAIIMOHHBIN aCMEKT 3a/1a4d, ONEPUPOBATh JAHHBIMH, UCIIOJIb30BATh MOEIIb PEIICHHUS 3a/1a4H;

* HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMHU (BKJIIOYAsl BBIOOP aJEKBATHBIX 3a/lady€ WHCTPYMEHTAJIBHBIX IPOrPaMMHO-
amnmapaTHBIX CPEACTB M CEPBUCOB) NJIs pelieHrs WHGHOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX Y4€OHBIX 3a/1ad, B TOM YHUCJIE:
BBIYKCIICHUE, HAITMCAHUE TTMCEM, COUMHEHUM, TOKIa10B, pedepaToB, CO3/JaHNE MPE3EHTALUN U Jp.;

* HCMOJb30BATh HHPOPMALIUIO C YUYETOM 3TUYECKHUX U IPABOBBIX HOPM;

* co371aBaTh HH(POPMAIIMOHHBIE PECYPCHI PA3HOTO THUIMA U AJISl Pa3HbIX ayAUTOPUi, COOTIOAATh HHPOPMAIIMOHHYIO TUTUEHY U
npaBuiia UHPOPMALIMOHHOM 0€30MacHOCTH.

IIpeameTHBIE pe3y/bTATHI
OOyyaromuics Moxy4yuT BO3MOKHOCTD JIsl GOPMHUPOBAHUS CIACAYIOIMIMUX TPEIMETHBIX PE3yJIbTaTOB:

* 3HaHM O MPHUPOJIE BAXKHEUIINX (PU3NUECKUX SBICHUI OKPYKAIOIIET0 MUpa U IOHUMaHUe CMbIca (PU3UUYECKUX 3aKOHOB,
PACKPBIBAIOIINX CBS3b U3YUYECHHBIX SIBICHUN;
* YMEHHs I0JIb30BAThCSl METOJAMU HAYyYHOT'O MCCJEI0BAHUS SIBJIEHUN MPUPOJIbI, IPOBOAUTH HAOIIOAEHUS, IIIAHUPOBATH U

BBITIOJIHATh AKCIIEPUMEHTHI, 00pabaThiBaTh pe3yjIbTaThl W3MEPEHUM, MPEICTABIAThH PE3yJbTaThl U3MEPEHUN C MOMOIIbIO



Tabsuil, rpagukoB U (Gopmyi, 0OHAPYKUBATh 3aBUCUMOCTH MEXAy (DU3NYECKUMU BEIMYUHAMHU, OOBACHATH MOJYyYECHHbIS
pe3yJbTaThl U JieiaTh BHIBO/IbI, OLICHUBATH IPAHUIIBI TTOTPEIIHOCTEH Pe3yJIbTaTOB U3MEPECHHUIA;

* YMEHHS TPUMEHSTh TEOPETHUYECKUE 3HAHUS MO (U3MKE HA TPAKTUKE, pemaTh (PU3NYECKHE 3aJladyil Ha TPUMCHCHHE
IIOJIyYE€HHBIX 3HAHWUN;

* YMEHHS M HABBIKM MPUMEHSTH MOJyYCHHbIC 3HAHUS ISl OOBSICHEHUS] TMPHUHIMIIOB ACHCTBUS BAXKHEUIIMX TEXHHUYECKUX
YCTPOMCTB, pEIICHUS MPaKTUYECKUX 3a7ad TOBCEJHEBHOM JKM3HU, oOecrieueHus O€30MacHOCTH CBOEW  JKHM3HU,
PalMOHAILHOTO MPUPOONOIB30BAHUS K OXPAHbI OKPYIKAIOLIEH CpPEIbl;

* ¢opMupoBanue yOEKIEHUS B 3aKOHOMEPHOW CBS3U WM MMO3HABAEMOCTH SIBJICHUN MPHUPOIBI, B OOBEKTUBHOCTH HAYYHOTO
3HAHMUS, B BBICOKOW LIECHHOCTH HAYKH B PA3BUTHH MAaTEPUATIBHON U TyXOBHOU KYJIbTYPHI JOJIEH;

* pa3BUTHE TEOPETHUUYECKOTO MBIIIJICHUS HAa OCHOBE (DOPMUPOBAHUSI YMEHUN yCTaHABIMBATh (PAKThI, pa3audyaTh MPUUUHBI U
CJECTBUSA, CTPOUTHh MOJIEJIN U BBIIBUTATh TUIIOTE3bl, OTHICKUBATH U (POPMYITUPOBATH 10KA3aTEIbCTBA BHIIBUHYTHIX TUIIOTE3,
BBIBOJIUTH U3 DKCIIEPUMEHTAIBHBIX (DaKTOB U

TEOPETUUYECKHUX MOjieNiel (PU3nYecKre 3aKOHbI;

* KOMMYHHMKATHBHBIE YMEHUS: JOKIAAbIBATh O PE3YJIbTAaTaX CBOETO UCCIEHOBAHHUS, Y4aCTBOBaTh B AUCKYCCHH, KPaTKO H

TOYHO OTBEYATh Ha BOMPOCHI, UCIIOIL30BaTh CIIPABOYHYIO JIUTEPATYPY U JPYyTrUe€ UCTOUHUKU MHPOpMALIIH.



TeMaTnuyeckoe IJIAHMPOBAHME € YKA3aHUEM KOJIUYECTBA YACOB, OTBOAMMBbIX HA OCBOCHHME KAXKA0H TeMbl
€CTECTBEHHOHAY4YHOM HANPABJIECHHOCTH 1O ¢pu3uke B 7-9 Kiaccax
C UCNIO0JIb30BaHUEeM 000pya0BaHus HeHTpa «Touka pocray

7 kaacc (70 yacos)

Hcnonb3oBanne 000opyaoBaHusA

HeHTpa
Ne €CTeCTBEHHOHAYYHOM U
Tema ypoka KoJ1-Bo yacoB .
n/n TeXHOJIOTHYeCKOH
HAINIPaBJIEHHOCTEH
«Touka pocra»
4
TEMA 1: Beeaenue
Urto u3yuaet ¢usuka. HabmroaeHUs: U OMBITHI. 1
DOU3NYECKUE BEIIMYNHBI. 1

[TorpemHoCcTh U3MEPEHUN.

JlaGoparopnas pabota Ne 1 «OnipeienieHue 1eHbI JeIeHUs 1 Kommiekt  mocynbl
M3MEPUTEIIHLHOTO MPUOOpar 000py1I0BaHUS TS
YYECHUYECKHUX OIBITOB

du3uKa U TEXHHUKA 1 KommberorepHoe
00opynoBaHue

TEMA 2: IlepBoHayaJibHbIE CBeICHUS O CTPOCHUU 6

BellecTBa.

Crpoenue BemiecTBa. MoJIEKyIbl. 1




6 JlaGoparopnas pabota Ne 2 Kommiekt  mocynbl
« 3mepenue pasmMepoB MaJbIX TEI» 00opy10BaHUs VIS

YYEHUYECKUX OTIBITOB

7 Huddys3us B razax, KUAKOCTAX U TBEPABIX TeJIax Komnsrorepaoe
obopynoBaHue €
BUJICOKaMEPOM JIJIst
JETabHOTO PACCMOTPEHHUS
OTIbITa, BHIBEJICHHOIO Ha
JKpaH.

8 B3anMHO€ NpUTSHKEHUE U OTTAIKUBAHUE MOJIEKYJ

9 Tpu cocTostHus BemiecTBa. Pa3nuuust B CTpOCHUH BEIIECTB.

10 [ToBTOpUTENHEHO-0000MIIAONNN YPOK 110 TeMe «CBeeHUs KommeroTepHoe

O BCIICCTBE»

obopynosanue [udposas




nabopatopusi ydeHu4YecKast
(puzuka, xumus,
ouoJsorus):

[udporoii JTATYUK
temneparypel  Komruiekr
nocyJibl U 000pyA0BaHUS
JUISl YYCHUYECKUX OTBITOB

TEMA 3: B3aumopeiicTBue TeJl. 22
11 Mexanunyeckoe ABrKeHrnE. PaBHOMEpHOE U HEPABHOMEPHOE | KommberorepHoe
IBUKECHHE obopynoBaHue ¢
BUJCOKAMEPOU IS
JE€TaTBLHOIO PACCMOTPEHUS
OIBITA, BRIBEJIEHHOI'O Ha
AKpaH.
12 Cxopoctb. EnrHHIBI CKOPOCTH. 1
13 Pacyer nmyTy 1 BpeMEHU JBUKCHUS. 1
14 Petiienuie 3aaad. 1
SBnenne nepunu. Pemenue 3anay.
15 B3aumoperictBue Ten. |
16 Macca tena. Equauiisl Maccel. 1




17

JlabopaTtopHas pabora Ne 3

«I/I3M€p€HI/I€ MacCCHhHI TCJIa Ha BECax»

O6opynoBaHue s
71a60paTOPHBIX

pabot u
YYCHHUYECKHX ONBITOB (Ha
0aze

KOMILJIEKTOB JUIST
oro)

18

JlaGoparopnas padota Ne 4«M3mepenre oobemMa Tem

O6opynoBaHue st
J1a60paTOPHBIX

pabort u
YYCHHUYECKHUX OMBITOB (Ha
0aze

KOMILIEKTOB IS

OID)

19

[InoTHOCTB BCIICCTBA.

20

JlabGopaTtopHnas pabota Ne 5
«OmpeneneHre TUIOTHOCTH BEIIECTBA TBEPIOTO TEIA»

O6opynoBaHue st
71a00paTOPHBIX

pabot U
YUYEHUYCCKUX
ombITOB (Ha 6aze
KOMILICKTOB VIS

OID)

21

PacueT maccel m 00beMa TeIa Mo ero

22

IInotHocTn Pemenne 3amaq




23 O06006mmenune maTepuana mo reme «MexaHN4IeCcKoe IBIKCHHE,
Macca, MIOTHOCTbY
24 KonTpouabHas padora no teme «MexaHn4eckoe IBHKEHUE.
Macca. Ili1oTHOCTH»
25 Cuna. SIBnenue tarorenus. Cuna
26 TSAXKECTU.
Cuna ynpyroctu. 3akoH ['yka.
27 Bec Tena.
28
Enynuiet cumbl. CBs3b MEXKIY CHUIION TSHYKECTH U MAaccoi Tena.
29 Hunamometp. JlabopatopHas padota Ne 6 «I'pagynpoBanue O6opynoBaHue st
MPY>KUHBI U U3MEPEHUE CUJT IMHAMOMETPOM) 71a060paTOPHBIX
pabor Y YYEHUYECKHUX
OonbITOB (Ha 0aze
KOMILJIEKTOB TUTSI
oro)
30 CnoxeHue IByX CUJI, HAIPaBJIEHHBIX BIOJIb OJTHON MPSIMOU 000opynoBaHue IS
71a00paTOPHBIX
pabor U YYEHUYECKUX

OIIBITOB




31 Cuna tpenus. Tpenue ckonbxeHus. TpeHne mokosl. 1 o0opy0BaHuE 115
71a00paTOPHBIX
pabor Y YYEHUYECKHX
OIIBITOB

32 Tpenue B mpupoze u TexHuke. [loammnunkuy. |

TEMA 4: JlaBjieHre TBEpPAbIX TeJl, 21
JKUAKOCTE! U ra3os.

33 JlaBnenue. EnuHULBI JaBJICHUS. 1

34 CniocoObl UI3MEHEHUS JIaBJICHUS 1

35 JlaBieHwue rasa. 1

36 3akoH Ilackans 1

37 JlaBieHue B )KUJIKOCTH U raze. 3akoH Ilackais 1 O6opynoBaHue s
JEMOHCTpalnn

38 Pacuer naBiieHust Ha THO U CTEHKH COCYyJla 1

39 Pemenue 3amad no teme «JlaBieHue B )KUJIKOCTH U Ta3e» 1

40 Coobmaronye cocyabl 1 O6opynoBaHue s
JIEMOHCTpalnn

41 Bec Bo3nyxa. ATmocdepHoe naBieHue | O6opynoBanue st
JEMOHCTpALHAN

42 N3mepenne atmocheproro aasienus. OnsiT Toppuyenu. 1




43 bapomerp-anepoun. ATMocepHOe TaBiICHHE Ha PA3IUYHBIX
BBICOTAX.
44 Pemenue 3amau o reme
«CooO1arnmecs cocyabh»
45 ManomeTpsbl O6opynoBaHue s
JIEMOHCTpaLUN
46 [TopmHeBOM KUJIKOCTHOM HAcocC. [ uapaBnnyueckuii mpecc.
47 JlericTBrE )XKUAKOCTU U ra3a Ha IIOIPYKEHHOE B HUX TEJO Oo6opynoBanue st
JEMOHCTpalnn
48 ApxumenoBa cuia.
49 [limaBanue Tem.
50 JlaGoparopnas padota Ne 7 «OnipeienieHue BoITATKUBAIOIICH O6opynoBanue st
CHITBD» J1a60paTOPHBIX
pabor U YYEHUYECKUX
OnbITOB (Ha 0aze
KOMILIEKTOB TUTST
OI9)
51 Jlabopatopnas pabora Ne 8 O6opynoBanue st
«BbIsicCHEHHE YCIIOBUI TUTaBaHUS TEID) J1a60paTOPHBIX
pabor U YYEHUYECKUX
OnbITOB (Ha 0aze
KOMILJIEKTOB TUTSI

OID)




52 KounTpouabHasi padora no teme «/laBiienne TBepabIX TeJl, 1
KMJAKOCTEN M ra3zoB»
TEMA 5: Pabora 1 MOIIHOCTb. JHEPIrusl. 15
53 Mexanuueckasi pabora. |
54 MOIIHOCTE. 1
55 Pemenne 3amau o reme «MexaHnudeckas pabora u 1
MOIITHOCTBb
56 IIpocTeie Mmexanu3mel. Peruar. PaBHOBECHE CHil HA phIYare 1 O0opynoBanue s
71a060paTOPHBIX
pabor Y YYEHUYECKHX
ombITOB (Ha 6aze
KOMILUIEKTOB TUISt
oro9)
57 MOMEHT CHJIBL. |
58 Poruaru B TexHuke, OBITY U IPUPO/IE. | O6opynoBaHue st

JlabopatopHas pabota Ne 9 «BrIsicHeHue yClIOBUSI paBHOBECHUS
pbIdara»

71a00paTOPHBIX

pabor Y YYEHUYECKHX
OnbITOB (Ha 0aze
KOMILJIEKTOB ISt

oro9)




59 «30JI0TO€ MPABHIIO MEXAHUKN Ob6opynoBanue s
PaBeHcTBO paboT Mpu UCTIOJIb30BAHUM MEXaHU3MOB 1a00paTOPHBIX
pabor Y YYEHUYECKHX
ombITOB (Ha 6aze
KOMILJIEKTOB TUTSI
OI9)
60 Pemenue 3ama4 no reme «Y caoBHUs PABHOBECHS PhIUara
61 KIIJ. JTabopatopnas padora Ne 10 «Onpenenenue KII mpu O6opynoBaHue st
MoAbEME TEJa M0 HAKIIOHHOM MIIOCKOCTH 71a00paTOPHBIX
pabor Y YYEHUYECKHX
ombITOB (Ha 6aze
KOMILIEKTOB TUTST
OI9)
62 Kunernueckast u noTeHUIUAIbHAS YHEPTUSL.
63 IIpeBparenue s3Heprun. 3aKoH
COXpaHEHUs YHEPTUH.
64 Pemenue 3amay no reme «Pabota, MOIIHOCTD U SHEPTUSD)
65 Pemenue 3anay no reme «Pabota, MOIIHOCTh U SHEPTHUS»
66 Koutpoabnass paGora mo Tteme «JHeprus. PaGora mu
MOIIHOCTb»
67 HNrTorosoe moBropeHue 3a Kypc 7 kiacca




68 ["omoBast KOHTpoOJIbHAsS paboTa 3a Kypc 7 Kiacca 1
69-70 HTorosoe noBTOpEHMUE 3a Kypc 7 Ki1acca 2
8 kuacc (70 yacos)
Hcnonb3oBanue o0opyroBanus
No HeHTpa
Koa-Bo €CTeCTBEHHOHAYYHOM U
n/ Tema ypoka N
qJacoB TEXHOJOIHYCCKOMN
n HAnpaBJeHHOCTei
«Touka pocra»
TensioBble siBJIeHUs (254.)
1 Texnnka 6e30macHOCTH B KaOnHeTe UK. TermioBoe NBIKEHHE. 1 [udposas nabopatopus
Temneparypa yueHu4deckas ((pu3uka,
XUMMS1, OMOJIOTHS):
Hudposoit naruuk
TeMnepaTypbl
2 | BHyTpeHHss sHEeprus 1

Hudpoas naboparopus
ydueHudeckas ((pusmka,
XUMUs1, OUOI0THUs):
Hudpopoit naTunk
TEMIIEpaTyphI




CriocoObl N3MEHEHHSI BHYTPEHHEN SHEPTUU

[udposas mabopartopus
ydyeHnueckas (pusuka,
XUMHS1, OMOJIOTHS):
[udposoit gaTynk
TEMITEPaTyPhI

Bunpr tenonepenauun. TenmmonpoBOgHOCT.

obopyaoBaHue Jist
71a00paTOPHBIX

pabor U YYCHUYECKUX
OITBITOB

Bunpr tenonepenaun .KoHBekusi.

obopyaoBaHue IS
1a60paTOPHBIX

pabot Y YYEHUYECKHX
OIIBITOB

Bunbr tennonepenauu M3nyuenue

o0opyI0BaHUE IS
1a60paTOPHBIX

pabor U YYEHUYECKUX
OTIBITOB

KonnuecTBO TEIIIOTHI.

o0

VY nenbpHasa TEIIIOEMKOCTD.

PacueTt xonndecTBa TemioThl. Pemenue 3agad.




10 | JJaboparopras padota Nel «CpaBHEHHE KOTMYECTB TEIUIOTHI TPU O6opynoBanue ajis
CMEILIMBAaHUU BOJIbI PA3HOM TEMIIEPATYPbD» 1ab0paTOPHBIX
pabor U YYEHUYECKUX
onbITOB (Ha Oasze
KOMILIEKTOB VTSt
oro9)
11 | JJaGoparopnas pabota No2 «M3mepeHue yaenbHOM TemI0eMKOCTH OGopynoBanue ajis
TBEPJIOTO TEJIA». 1a60paTOPHBIX
pabor U YYEHUYECKUX
onbITOB (Ha Oasze
KOMILIEKTOB TUTst
Ooro)
12 | DHeprus TommBa. Y AenbHas TEIJIOTa CTOPAHHUS.
13 | 3aKOH cOXpaHEHHs W MPEBPAILLECHUS SHEPTHH B MEXAHUYECKUX U
TEIUTIOBBIX IIpOlieccax.
14 | KontponbHas padorta Ne 1 o teme: «TemioBbie siBIEHUSY.
15 | ArperatHbie cocTOAHMS BellecTBa. [lnaBneHrue u oTBepieBaHue [udposas nmadbopatopus

KpUCTAJINIMYCCKHUX TCII.

ydueHudeckas ((pusmka,
XUMUSI,

ouosiorus):
Hudpopoit natunk




TEeMIIEPATyPbl

16 | I'paduk miiaBiieHUus U OTBEPACBAHUS KPUCTAIUIMUECKUX TEJI. [udposas nabopatopus
VY aenbHas TemI0Ta MIIABJICHUS ydyeHnueckas (pusuka,
XUMHS1, OMOJIOTHS):
Hudposoit natuuk
TEMIIEPATYPBI
17 | KontponsHas padota Ne 2 o teme: «HarpeBanue u miaBieHue
KPUCTANIMYECKHUX TEID.
18 | Ucnapenue. Ilormomnienne sHepruu Npu UCIIAPEHNUH KUJIKOCTH U O6opynoBanue st
BBIJICJIEHUE €€ MPU KOHJICHCAIUU Tapa. JEMOHCTpalui
19 | Kuneuue O6GopynoBaHue st
JNEMOHCTpALAN
20 | Braxxnoctb Boznyxa. CriocoOwl e¢ onpenenenust. JlaboparopHas O6opynoBanue st
pabota Ne3 «M3mepeHure BIaKHOCTH BO3TyXa» 71a00paTOPHBIX
pabot U YYCHUYECKUX
onbITOB (Ha Oasze
KOMILIEKTOB VTSt
oro9)
21 | YaenwpHas TemioTra nmapooOpa3oBaHus U KOHACHCAIIUH.
22 | Pabora ra3a u napa npu paciimpeHuu. JIBurareiib BHyTPEHHETO




CTOpaHHSI.

23 | [TapoBas Typ6una. KIIJI TerioBoro aBurarens.
24 | Pemienue 3aga4 no teme: «Pabota raza u napa npu paciiupeHum.
25 | KontponbHas padota Ne 3 o teme: «3MeHeHUEe arperatHbIx
COCTOSIHUM BEILIECTBAY.
daekTpuuyeckue ABJeHns (27 4)
26 | DnexTpu3anus T IpU COMPUKOCHOBEHUU. B3anmoencTus O6opynoBanue st
3apSOKEHHBIX TEJT. JIEMOHCTpaIui
27 | DAEKTPOCKOII. DJIEKTPUIECKOE TT0JIe O6opynoBanue st
JEMOHCTpaLUN
28 | JlemMOCTh 3JIEKTPUUECKOTO 3apsia. DIEKTPOH O6opynoBanue st
JEMOHCTpaLUN
29 | CtpoeHue aTOMOB
30 | OOpscHEHHE 3NEKTPUUECKUX sBIEHUN. [IpoBOAHMKY, o0opyi0oBaHuE NSt
MOJIYIIPOBOJHUKH U HETIPOBOJIHUKH AJIEKTPUUECTBA 1a00paTOPHBIX
pabor 1 YYEHUYECKUX
OTIBITOB
31 | KonrponbHas pabota Ne 4 1o Teme «Dnektpu3zanus teia. CTpoeHue

aTOMOB».




32 | DneKTpUYECKU TOK. DNEKTpUUYECcKas Lelb U €€ COCTABHbBIE YacTH. obopyaoBaHue ISt
1a60paTOPHBIX
pabot U YYCHHUUECKHUX
OTIBITOB
33 | DNIEKTpUYECKNN TOK B METAJIIAX. 00opyI0BaHUE s
JIeWCTBUS SJIEKTPUUYECKOTO TOKA. 11abopaTOPHBIX
Hampasnenue Toka. pabor 1 y9CHUYCCKUX
OTIBITOB
34 | Cuna Toka. EnMHUIBI CUITBI TOKA.
Awmnepmetp. M3amepenue cuiibl Toka.
35 | JlJaboparopnas pabora Ned4 «COopKa 3MEKTPUIECKON e U o0opyI0BaHUE s
U3MEPEHUE CUJIbI TOKA B €€ Pa3IMYHBIX YUACTKAX). 1a60paTOPHBIX
pabor Y YYEHUYECKHUX
OTIBITOB
36 | DnekTpuyeckoe HanpsbkeHue. EnuHunbl HanpsikeHus. BoibTMmerp. o0opyI0BaHUE /IS
N3mepenue Hanpsixenus. JlaboparopHas padora Ne5 «M3mepenue 1a00PaTOPHBIX
HaIPsHKEHMS HA Pa3JIMYHBIX YYaCTKaX AJEKTPUUECKOM LEenn». pabot U YYCHUYECKUX
OTIBITOB
37 | 3aBUCUMOCTb CUJIBI TOKA OT HANPSHKEHUSI. DIEKTPUUECKOe o0opyI0BaHUE s

COIIPOTHUBIICHUE ITPOBOIHUKOB.
EnuHuB COMPOTUBICHUA.

J1a00paTOPHBIX
pabot U YYCHUYECKUX
OITBITOB




38 | 3akoH OMa 15 y4acTKa LIETIH. o0opyI0BaHUE 1151
1a60paTOPHBIX
pabot U YYCHHUUECKHUX
OIIBITOB
39 | Pacuer conpoTHUBIEHUS] TPOBOJHUKOB. Y IEJIbHOE COMTPOTUBIICHUE.
[Tpumepsl
Ha pacyeT COMPOTHUBIICHHUS TPOBOJIHMUKA, CHUJIBI TOKA M HATIPSKCHUS
40 | Peoctatsl. JlabopatopHast pabota Ne6 obopyaoBaHue Jist
«PerynupoBaHue CHIIBI TOKa PEOCTATOM. 1a60paTOPHBIX
pabor U YYEHUYECKUX
OTIBITOB
41 | Jlaboparopnas padota No7 «V3mepeHue ConmpoTUBICHUS o0opyI0BaHUE IS
IIPOBO/IHHKA ITPU TIOMOIIIH aMIIEpMETPpa M BOJIBTMETPAY. 1a00PaTOPHBIX
pabot Y YYEHUYECKHUX
OTIBITOB
42 | IlocnenoBaTenbHOE U MapalIeIbHOE COSIUHEHUE TTPOBOTHUKOB. o0opyIoBaHuE st
71a60paTOPHBIX
pabot Y YYEHUYECKHUX
OTIBITOB
43 | Pemenue 3amad no teme:

((HOCJ'ICI[OBaTCJ'IBHOC 1 mapajijieibHOC COCANMHCHHUC ITIPOBOIHUKOB.




44 | PaboTa 3J€KTPUYECKOr0 TOKA.
45 | MouHocTb 3aeKkTpuueckoro Toka. Jlaboparopuas padorta Ne8 o0opyaoBaHue Jist
«I/I3MepeHHe MOIITHOCTHU U pa6OTBI TOKa B 3neKTqueCKoﬁ JJaMIICY. HaﬁOpaTopHHX
pabor 1 YYEHUYECKHX
OTIBITOB
46 | Emuauma paGoThl  DNEKTPUYECKOTO TOKa, IPUMEHSEMbIe Ha
MIPaKTHKE.
47 | HarpeBanue TPOBOJHUKOB 3JJIEKTPUUYECKHUM TOKOM.
3akon JIxoyns - Jlena
48 | Konugencarop obopyaoBaHue ISt
1ab0paTOPHBIX
pabot U YYEHUUYECKUX
OTIBITOB
49 | Jlammma HakanuBaHUA. DJIEKTPUUCCKHE HArpeBaTeIbHbIE TPUOOPHI.
50 | Kopotkoe 3ambikanue. [1naBkue npegoxXpaHuTeu.
51 | IloBTOpeHUE TeMbI «DNEKTPUUECKUE SIBICHUSY.
52 | KortponbHas padota Ne 5 o Teme « INeKTPUIECKUE SIBICHUS.
JJIeKTPOMATHUTHBIE siBJIeHHS (6 1)
53 MarnutHoe 1nosie. MarHuTHOE MoJie MPAMOro Toka. MarHuTHbIE O6opynoBanue st

JJUHUH.

JEMOHCTpaLUN




54 | MarHuTHOE 10JI€ KaTyIIKHA C TOKOM. ObopynoBanue st
DNEeKTPOMATrHUTHI U UX TPUMEHEHHE. JNEMOHCTpalui
55 | IlocTtosgHHBIe MarHUTBl. MarHuTHOE 10JIE€ IIOCTOSTHHBEIX MAarHUTOB. o0opyI0BaHUE IS
1ab0paTOPHBIX
pabor Y YYEHUYECKHX
OTIBITOB
56 | MarnuTHOe 1osie 3eMJIN.
57 | JleucTBHE MAarHMTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.
Dnekrpoasurarens. JlaboparopHas padota Ne 9 «M3yuenue
AIEKTPUYECKOTO JBUTATENS MOCTOSHHOTO TOKAY.
58 | KontponbHas paborta Ne 6 mo Teme: «DIeKTpOMarHUTHbBIC
SIBJICHUS.
CgetoBble siBjeHud (9 1)
59 | Ucrounuku cBera. PacnpocTpaneHnue cBera o0opyI0oBaHUE IS
1a60paTOPHBIX
pabor U YYEHUYECKUX
OTIBITOB
60 | Bunumoe nBH>XKEHHE CBETHII
61 | OrpaxeHune cBeTa. 3aKOHBI OTPAKEHHS CBETA o0opyI0BaHUE A5

71a60paTOPHBIX
paboTt U YYCHUYECKUX
OTIBITOB




62

[1;mockoe 3epkano

63 | [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA o0opyaoBaHue Jist
71a00paTOPHBIX
pabor 1 YYEHUYECKHX
OTIHITOB
64 | JIunzbl. OnTryueckas CHUiia JIMH3BI obopyoBaHue Jist
71a00paTOPHBIX
pabor U YYCHUYECKUX
OITBITOB
65 | M3ob6paxenus, naBaembie nun30i. Jlabopatopuas pabora Nel(Q O6opynoBanue st
1a60paTOPHBIX
«ITonyuenue n300pakeHusI C MOMOIIb COOUPAIOIIEH JIMH3BDY pabot 1 YYCHUYECKHUX
onbITOB (Ha Oasze
KOMILIEKTOB s OI'9)
66 | ['na3 u 3peHue.
[ToBTOpUTEIHLHO-0000IIAIONINNA YPOK TIO
TeMme «CBETOBBIC SIBICHUS»
67 | KourponbHas padota Ne7 1o TeMe «CBETOBBIE SIBICHUS
IHoBTOpenue (3 yaca)
68 | [loBropenue matepuana Gpusuku § Kiacca.




69 | UroroBasi KOHTpOIbHAsA paboTa 3a Kypc 8 Kiacca 1
70 | AHaJIU3 UTOrOBOM KOHTPOJIBHOM PabOThI 1
9 kuacc (102 yaca)
HUcnonb3oBanue 000py10BaHus
LHeHTpa
Ne KoJa-Bo €CTEeCTBEHHOHAYYHOM U

Tema ypoka y

n/i qacoB TEXHOJOTHYE€CKOU

HANPaBJIECHHOCTEH

«Touka pocra»

3aKoHbI B3auMOAeicTBUA U ABMKeHUsa Tea (30 yacoB)

l. MarepuanbHas Touka. Cuctema oTcyeTa.

2. [Tepemenienue

3. Onpenenenne KOOPAUHATHI ABMKYILIETOCS TeNa.

4. [lepemenienne mpu MOPSIMOJMHEHHOM PaBHOMEPHOM
JBIKCHUU.

3. Pemenue 3amau

6. [IpssmonuHEHOE paBHOYCKOPEHHOE JIBUKEHHUE.

Yckopenue.




CKOpOCTh IPSIMOJTMHEHHOTO PAaBHOYCKOPEHHOTO
JIBYKEHUS.
I'paduk ckopoctu

8. Pemenue rpaduueckux 3agau

9. [Iepememienue npu NpsIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKCHUU

10. [Iepemeienue Tena npu MPSAMOIUHENHOM
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH

1. JIaGopatopHas padora Ne 1 o0opyI0BaHUE 151
«VccnenoBanre paBHOYCKOPEHHOTO JBUKEHUS 0€3 1a00paTOPHBIX
HaYaJIbHOM CKOPOCTH» pabot U YYEHUYECKHUX

OTBITOB

12. Pemenue 3amau

13. Kontponwsnas padora Ne 1 «IIpsimonuHeiiHOE TBUKEHHE)

14. OTHOCUTEILHOCTD JIBUKCHUS.

15. Nuepuunanbaeie cucteMsl orcuera. [lepBbiii 3aK0H
Hsrotona

16. Bropoii 3akoH HeroToHa

17. Tpetuit 3akoH HeroToHa

18. CB00OIHOE TTaJIEHUE TEI




19. JIBrmxeHue Tena, OpOIIEeHHOr0 BEPTUKAIbHO BBEPX.
Hesecomocth
20. Jlabopatopnas pabota Ne 2 «3mepenue yckopeHus obopyaoBaHue IS
CBOOO/THOTO IaJIEHUSD) J1a00paTOPHBIX
pabor Y YYEHUYECKHUX
OTIBITOB
21. 3aKOH BCEMUPHOTO TATOTCHUSA
22. Yckopenne cBOOOIHOTO MaieHUs Ha 3eMJie U JPYTUX
HEOECHBIX TeJax.
23. [IpsimonuHeHOE U KPUBOJIMHENHOE ABUKEHUE. [[BUKeHNE
TeJIa IO OKPYKHOCTH € MMOCTOSTHHOM 110 MOJTYJIIO
CKOPOCTBIO.
24. Pemenue 3amau
25. NMmnynbce Tena. 3aKOH COXpAHEHUST UMITYJIbCA
26. PeaktuBHOE nBHKEHKE. PakeTsl.
27. BrIBOJ 3aKOHA COXpaHEHUS MEXAHUYECKOW SHEPTHMU.
28. Pemenue 3anau. [loaroroBka Kk KOHTpOIBHOM padoTe Nol




29. KontponbsHas pabota Ne 2 «3aKkoHbI B3aUMOACHCTBUS U
JBYDKEHUS TEID)
30. Pabota Hajg ommOkaMu
Mexannyeckue KoJie0aHusi ¥ BOJHBL.3BYK.(16 yacoB)
31. KonebarenpHoe aBrmxenne. CBOOOIHBIE KOJIEOaHU obopyaoBaHue IS
71a00paTOPHBIX
pabot Y YYEHUYECKHX
OIIBITOB
32. Benuunnel, xapaktepusyomiye kojie0aTelIbHOe TBHKEHUE obopyoBaHue Jist
71a00paTOPHBIX
pabor U YYCHUYECKHUX
OIILITOB
33. O6opynoBaHue st
1a60paTOPHBIX
Jlabopartopnas padota Ne 3 KM ccienoBanue 3aBUCUMOCTU pabot ¥ YUCHHYECKHX
oTBITOB (Ha 0aze
. KOMILIECKTOB IS
Nepuo/ia U 4acTOThl CBOOOIHBIX KOJeOaHUN MasiTHUKA OT oro)
JJIMHBI €70 HUTH>>
34. 3aTtyxaronme KojaedaHus.

BrinyxaeHnbie KoseOaHusl.

35.

Pe3onanc.




36.

PacnipocTpanenue kosiebanuii B cpeae. BoJHbI.




37. JliinHa BoaHBL. CKOPOCTH PacipOCTPAHEHUS BOJIH.
38. Pemenne 3agau.
39. Ncrounnku 3ByKa. 3ByKOBbIE KOJIEOaHUS o0opyI0BaHUE 15
71a60paTOPHBIX
pabor Y YYEHUYECKHUX
OIBITOB
40. BricoTa, [TeMOp]| 1 TPOMKOCTB 3BYyKa
41. Pacnpoctpanenue 3Byka. 3ByKOBbIE€ BOJHBI o0opyoBaHue Jist
1a60paTOPHBIX
pabor u
YYEHHUYECKHUX OIBITOB
42. Pemenne 3anau. [loaroroBka Kk KOHTPOJIbHOU padoTe Ne3.
43. Kontponbnas padora Ne 3 «Mexanudeckue koineOanus u
BOJIHBI. 3BYK»
44. Pabota Han ommOkamu.
45. OTtpakeHue 3ByKa. 3ByKOBOI pE30HAHC.
46. 3ammTa MUHU-TIPOEKTOB MO TeMe «MeXaHn4ecKue

KOJICOAHMS U BOJIHEL. 3By1(>)




DJeKTpOMAarHuTHoe noJe (20 yacon)

47. MarunuTtHOE nosne 00opyI0BaHUE IS
1a060paTOPHBIX
paboTt U YYEHUYECKHUX
OTIBITOB
48. Hanpagiienue Toka u HanpasJjeHHUE JIMHUKA €T0 MAarHUTHOTO
OJISI
49. OGHapy>XeHrue MarHUTHOTO TOJIS 110 €ro ICUCTBUIO Ha
ANEKTpUYECKUM TOK. [IpaBuiio neBoi pyku.
50. Nuaykiyss MarHUTHOTO 1MoJisi. MarHuTHBIN MMOTOK
S1. Pemenue 3amau.
52. SIBneHHE 3NIEKTPOMATHUTHOW UHAYKIUN O6opynoBanue s
JNEMOHCTpALAN
53. Jlabopatopnas padota Ne 4 «3yueHue siBiaeHuUs o0opyaoBaHue JIst
AIIEKTPOMArHUTHON WHTYKIIHI 1ab0paTOpPHBIX
paboTt U YYEHUYECKHUX
OTIBITOB
54. Hanpasnenue nanykunonsoro toka. [Ipasuno Jlenna.
35. SIBneHne caMOMHAYKIUU.




56.

Toka. Tpancdopmarop

[Tonyuenue u nepenaya NEPEMEHHOTO SJIEKTPUUECKOTO

57. DJIEKTPOMArHUTHOE MOJIE.
DNEeKTPOMArHUTHbBIE BOJIHBI

58. Koneb6arenbnbiit kouTyp. [lomyuenue
AIEKTPOMATHUTHBIX KOJIEOAHUI

59. [IpyuHLMIIBI pAIMOCBA3U U TEIECBUICHU.

60. DNeKTpOMarHuTHas MPUPO/ia CBETA.

61. [Tpenomnenue caera. 00opy10BaHH
®u3nyeckuili CMBICI TOKa3aTenss MPEeTOMIICHHUS. JULSL
Hucniepcus J1a60paTOPHBI

paboTt
YUEHUYECKHUX
OTIBITOB

62. IIBeTa Te.

63. THbI ONTHYECKUX CIIEKTPOB.

64. [Tornomenne u UCIyCKaHWe CBETa aTOMAMM.

65. [TornoiieHre U UCITyCKaHUE CBETA aTOMaMH.

[IponcxoXaeHUe TUHENYATBIX CIIEKTPOB.




66. Kontponbaast paborta Ned « DiexkTpomMarHuTHOE
OJIE»
CrpoeHue aToMa M aTOMHOIO siapa (20 yacos
67. PagnoaktuBHOCTH. MOJ€EIM aTOMOB
68. PaanoakTuBHBIC IPEBpAILICHUSI ATOMHBIX SJEP.
69. ODKCNEPUMEHTAIbHBIE ~ METOJIbl  MCCJIEOBAHUS Komnbrorepu
YaCTHII. oe
00opy10BaHH
e
70. Pemenne 3agau mo Tteme «PanuoakTUBHBIC
MpEBpAICHUS] aTOMHBIX JIEP»
71. OTKpbITHE IPOTOHA U HEUTPOHA.
72. CocTtaB aTOMHOTO /1pa. Sn1epHbIE CUIIBI.
73. DHeprus cBs3u. Jledekt macc.
74. Henenue snep ypana. Llennas peakuus.
75. JlaGopartopnas pabota Ne 5 «3yueHue neneHus
sqipa aToMa ypaHa 1o ¢gotorpaduu TpeKoB»
76. S nepHbIi peakTop. KommbroTepu
[IpeobpazoBaHue BHYTPEHHEH SHEPTUU aTOMHBIX oe
sziep B 000py10BaHU




AJIEKTPUYECKYIO SHEPTUIO. ATOMHAsI YHEPreTHUKA

77. buosiornueckoe  AeucTBUME  pagvaluu.
3aKoH paJuoaKTUBHOTO pacraja

78. TepMosinepHast peakuus

79. Pemenne 3amay. [loaroToBKa K KOHTPOJIBHON
pabote Ne3. «CtpoeHne aToMa 1 aTOMHOTO SIIPay

80. KonTtponwsnas pabora Ne 5 «Ctpoenue aroma u
aTOMHOTO sIJIpay

81. Pabota man ommobOkamu.

82. Pemienne 3amau. IloaroroBka K  HTOrOBOH
KOHTPOJIbHOH padoTe.

83. Pemenue 3anau. [ToaroroBka Kk UTOroBOit
KOHTPOJIbHOM padoTe.

84. Pemenue 3amau. [loaroroBka Kk TOroBoM
KOHTPOJILHOM padoTe.

85. HToroBas KOHTpoJIbHAs paboTa

86. Pabota nHan ommbkamu.




Crpoenue BeesenHnoii (7 yacos)
87. Cocrag, ctpoenue u npoucxoxaeaue Conmneunon | 1 KommnsrotepHoe o6opyaoBaHue
CUCTEMBI
88. bosbime nnaneTsl COTHEUYHOU CUCTEMBI 1 KommnerorepHoe o6opyoBaHue
89. Mareie Tena ConHEYHON CUCTEMBI 1 KommeroTepHoe o6opyioBaHue
90. Crpoenue, uznyuenue u 3Bosironus CoyHia u 3se31| 1 KommberoTepHoe o6opyroBanue
91. Crpoenue u 3Bosonus Beenennoit 1 KommnbrorepHoe o6opyaoBanue
92. [ToBTOpenue no teme «Ctpoenne BeeneHHoi 1 KomMmmnsrorepHoe o6opyaoBaHue
93. 3akiounTelbHOE 3aHATHE 0 TeMe «CTpoeHue 1 KommnsrorepHoe o6opyaoBaHue
Bcenennoin»
94.-102 | Urorooe nmoBTOpEeHUE 32 Kypc Pusnku 7-9 9
KJIaCCOB
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