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IHosicHuuTeIbHAA 3aIIHCKA

Pabouas nporpamMmma COCTaBJICHA Ha  OCHOBAaHHMHU (Q(S11%:0)11175.€ HOPMATHUBHO-IIPAaBOBbLIX

JIOKYMEHTOB:
1. ®enepanmpHoro 3akoHa ot 29.12.2012 N 273-®3 «0O6 o6pa3oBanuun B Poccuiickoi
denepanuny;

2. ®denepanbHOTO TOCYJAPCTBEHHOTO OOpa30BaTEIBHOTO CTAaHAApTa CPEAHEro  OOIIero
oOpa3zoBanus (yTBepkaAeH TmpukazoM MuHoOpHaykun Poccum or 17.05.2012 N 413
3apeructpupoBad B Munrocte Poccun 07.06.2012 N 24480).

3. [Ilpukaza MunucrepcrBa oOpazoBanusi u Hayku P® ot 28.12.2018 Ne345 (pemakuus
22.11.2019r) «O6 yTtBepxaeHun (enepaibHOro IMepedHs y4eOHMKOB, PEKOMEHIYEMBIX K
WCIIONB30BAHUIO TPU  pealM3allid  HMMEIONUX  TOCYIapCTBEHHYIO  aKKPEIUTAIUIO
00pa3oBaTeIbHBIX MPOTPAMM HAYAIBLHOTO OOIIEr0, OCHOBHOTO OOIIEro, CPeTHEr0 OOIIEeTOo
o00pa3zoBaHUs».

4. OcHOBHOI 00pa3oBaTeIbLHON MPOTPaMMbl CPEIHEro 00IIero 00pa3oBaHusl MyHHUIIMIIAIHLHOTO
OromxeTHoro odieoopazoparenbHoro yupexaenus «MKOY «Tanemenckas COLL No2y

5. VYuebnoro mnana MKOY «Tanemenckas COIL No2y na 2022 — 2023 yueOHbli To1;

[TpumepHoii 00pa3oBaTeIbHON MPOTPaMMBI CPETHEr0 00IIero 00pa3oBaHHUS;

o

7. YueOHO-METOAMYECKHI KOMIUIEKT 110 y4eOHOMy mpeamery «®Dusuka» s 7 KJIaccoB
aBTopoB : A.B.Ilepbimkun, («Paboune nporpammbl. ®dusuka. 7—9 kmaccel: yueOHO —
meroaudeckoe nmocodue / coct. H.B.®unonosuy, E.M.I'ytHuk - M.:/Ipoda, 2017.).

Pabouast mporpaMma cocraBiieHa Ha OCHOBAHUH:

Ilpozpamma eneypounoii deamenvrnocmu no gusuxe «Dusuueckas 1ad6opamopusny
npeonaznauena ona yuawguxca 7-9 knaccoe u paccuumana na 34 sanamusn (1 uac ¢ neoenio).
JlanHast mporpaMmMa MOXeT ObITh PeaJI30BaHa U B YPOUHOH J1€ATEIbHOCTH.
dusnueckoe 00pa3oBaHUE B CUCTEME OOLIEro U CpeIHEro 0Opa3oBaHus 3aHUMAET OJIHO U3 BEAYILUX
MecT. SIBIssACh PyHAAMEHTOM HAyYHOTO MUPOIIOHUMAaHUS, OHO CIIOCOOCTBYET (POPMHUPOBAHUIO
3HaHUM 00 OCHOBHBIX METO/IaX HAYYHOT'O IMO3HAHUS OKPYKAIOIIEro MUpa, (PyHIaMEHTAIbHBIX
HAy4YHBIX TEOPHUIl U 3aKOHOMEPHOCTEHN, POPMUPYET Y ydyallluXCcs YMEHUS UCCIIEA0BAaTh U OOBACHATh
SBJICHUS IPUPOJIBI U TEXHUKH.

MopaepHuzanusi COBpEMEHHOro 00pa3oBaHMsI OPHUEHTHUpOBaHA Ha (OPMHUpPOBAHHE Y
YUYaIIUXCSl JIMYHOCTHBIX KAayeCTB, COLUUAJIBHO 3HAYMMBIX 3HAHUM, OTBEYAIOIIMX JIWHAMUYHBIM
M3MEHEHUSIM B COBpEMEHHOM olmiecTBe. Heo0XonumMo MoBEpHYTHCS K JIMYHOCTH peOeHKa, K €ro
WHAUBHUYAJIbHOCTH, JIMYHOCTHOMY OIIBITY, CO34aTh HAaWIy4dllWMe YCIOBUS J[UIA Ppa3BUTHA W
MaKCHUMaJIbHOW pealn3allii €ro CKJIOHHOCTEH U CIIOCOOHOCTEH B HACTOAIIEM M Oyayllem.
['ymanuszanus, uHAUBUAYanu3amus U auddepeHumanus oOpa3oBaTeNbHOW TMOJIUTUKU CTaIU
CpEeACTBaMU PELICHMsI TIOCTABJIEHHOM 3a/1auu.

Kak mkonbHbINH npeaMer, ¢pusuka o0nagaeT OrpOMHBIM T'YMaHUTApPHBIM MOTEHIUAIOM, OHA
AaKTUBHO (DOPMUPYET MHTEIIEKTyalbHbIE 1 MUPOBO33PEHUECKHE Ka4eCTBA JIMYHOCTU. YUUTENb MIPU
3TOM CTAHOBUTCS OPraHU3aTOpPOM I1O3HABATENIBLHOW JEATEIBHOCTH YUYEHHMKA, CTUMYJIHUPYIOLUIMM
HAyaJIoM B Pa3BUTUH JIMYHOCTH KaXKJIOTO IIKOJIbHUKA.

Huddepennmanus mnpeanonaraeT TaKyl0 OpraHu3alMio Imporecca OOydeHus, KoTopas
YUUTHIBA€T UHJMBUIYaIbHbIE OCOOEHHOCTH YYalIuXcs, UX CIIOCOOHOCTU M MHTEPECHI, JIUYHOCTHBIN
OIIBIT.

Huddepenumanus oOyueHus: Gu3MKe MO3BOJISET, C OJHONW CTOPOHBI, 00ecreYuTh 0a30BYIO
HOATOTOBKY, C JAPYrOM — YAOBIETBOPUTH MOTPEOHOCTH KaXKAOTo, KTO MPOSBIAET HUHTEpEC MU



CITOCOOHOCTH K MPEIMETY.

Conepxanune (usudeckoro oOpa3oBaHUS B KaKIOW KOHKPETHOM IIKOJIE OMpPEHeseTcs
UHBapuaHTHOW (0a30BOi) M BapHAaTHBHOM CcOCTaBIISIONIMMU. BapuaTuBHas 4YacTh (PU3NYECKOTO
00pa3oBaHUs YUYUTHIBAET OCOOCHHOCTH YUEHUKA, yYUTEls, IIKOJbI, pernoHa. MHBapraHTHas 4acTb
ONpeAensieT Marepual, MHUHHUMAIbHO HEOOXOOUMBIM [ pEeUIeHHs IPUOPUTETHBIX —3ajad
¢buznyeckoro oOpa3oBaHusi B OCHOBHOM IIKOJIE.

Onwmpasice Ha cBoeoOpa3We y4alluxcsi, YpPOBEHb pa3BUTHUS HMX  HMHIMBHUIYAIbHBIX
CIIOCOOHOCTEH, KaXKIbId yUUTENIb MOXKET BBIOpaTh WM pa3zpaboTaTh 00pa3zoBaTENbHYIO MPOrpamMmy,
obecreunB ee AUIaKTUYECKOE U METOIMYECKOE HalloIHeHne, Kotopoe cooTBeTcTByeT OI'OC.

[Iporpamma kpyxkka «Dusudeckasi 1a00paTOPHUs» OTHOCUTCA K HAyYHO-TIO3HABATEIHHOMY
HaIpPaBJICHUIO pealn3alii BHEYPOUHOU AesTenbHOCTH B pamkax PI'OC.

AKTyaJlbHOCTb NPOTPAMMBI OIpEJIeTieHa TEM, UYTO IIKOJIbHUKHU JOJKHBI UMETh MOTHUBALIUIO K
00y4eHUI0 (PH3HKH, CTPEMHUTHCS Pa3BUBATh CBOU HHTEIUICKTYaJIbHbIE BO3MOKHOCTH.

JlanHas mporpamMma MO3BOJISIET Y4YallMMCS O3HAKOMHUTBCS C METOJMKOW OpraHu3aliu U
IIPOBEJCHNUS HKCIEPUMEHTAIBHO-UCCIIEOBATENILCKON JIEATENBHOCTH YYalIUXCs B COBPEMEHHOM
yueOHOM Ipoliecce o GU3UKe, 03HAKOMUTHCSI CO MHOTMMH HMHTEPECHBIMU BOIpOcamMH (HU3MKHU Ha
JTAHHOM 3Tane oOy4YeHMsl, BBIXOSIIMMH 32 PaMKH IIKOJIbHOM MpOTrpamMMbl, PacIlUpUTh LIETOCTHOE
IOpeacTaBlIeHue O IMpoblemMe [JaHHOW HayKd. OKCIEpUMEHTalbHAas JesTeNbHOCTh  OyAeT
CIOCOOCTBOBATh PA3BUTHIO MBICIIUTEIHHBIX ONEPALUI U 00IIEMY HHTEIICKTYaJIbHOMY Pa3BUTHIO.

He menee BaxxHbIM (haKTOPOM peain3aluu JaHHOM MPOrpaMMBbI SABIISETCS CTPEMIICHUE
Pa3BUTh y YUYaIMXCSl YMEHHUS CAMOCTOSATENIBHO paboTaTh, 1yMaTh, SKCIIEPUMEHTUPOBATH B
JIOMAIIIHUX YCIIOBUSIX, & TAK)KE COBEPILIEHCTBOBATH HABBIKM apTyMEHTAIlUM COOCTBEHHOM MO3UIIUU
10 ONPENEIIEHHOMY BOITPOCY.

Coneprkanue MporpaMMbl COOTBETCTBYET MTO3HABATEIBHBIM BO3MOKHOCTSIM IIKOJILHUKOB U
IIPEIOCTABISET UM BO3MOKHOCTh pabOTaTh HA YPOBHE MOBBILLIEHHBIX TPEOOBaHUM, pa3BUBas
y4eOHYI0 MOTHBAIIUIO.

Copneprkanue 3aHITUN TPEACTaBISET COOON BBEICHHE B MUP IKCIIEPUMEHTAIBHON (PU3UKH,

B KOTOPOM Yy4alllMecs CTaHyT UCCIIEAOBATENSIMU U Hay4aThCsl I03HABAaTh OKPYKAIOLIUI UX MUp, TO
€CTh OCBOSIT OCHOBHBIE METO/IbI TIO3HAHUSI.

B ycnoBusix peanuzanuu o0pa3oBareiabHON NPOrpaMMBbl IIUPOKO UCIIOIB3YHOTCS METO/IbI
y4eOHOT0, UCCIIEN0BATENbCKOT0, IPOOJIEMHOT0 SKCIIepuMenTa. Pe6EHOK B Mpoliecce Mo3HaHUs,
npuoOperast 4YyBCTBEHHBIN ((PEHOMEHOIOTMUECKUI) OIIBIT, MEPEKUBAET MOTYUYEHHBIE OIIYILIEHUS 1
BIEYATIICHUS. DTU MEePEKUBAHUS IPOOYKIAIOT U MOOYKIAI0T MPOLIECC MBIIIJICHUS.

Crnenundudeckas opma OpraHu3aluy MO3BOJSET YUAIIUMCS O3HAKOMUTBCS CO MHOTUMU
MHTEPECHBIMU BOTPOCaMU (PM3UKH HA TAHHOM 3Tare 00y4eHusl, BEIXOISIMMHU 32 PAMKH ILIKOJIbHON
IPOrpaMMBbl, PaCIIMPUTh LIEJIOCTHOE MPEACTaBICHNE O MpodsieMe JaHHOM Hayku. JleTu nmoiaydaror
npodeccuoHaIbHbIE HABBIKH, KOTOPBIE CIOCOOCTBYIOT JJaJIbHEHIIEH COIMaIbHO-OBITOBO 1
po¢hecCHOHaNbHO-TPYI0BON aJanTai B 0OILECTBE.

OO0pazoBarenbHas JeSTEIbHOCTh OCYIIECTBISIETCs 0 00111e00pa30BaTeIbHBIM IPOrpaMMaM
JIOTIOJIHUTEJIBHOTO 00pa30BaHus B COOTBETCTBUU C BO3PACTHBIMU M MHAUBHUIYaJTIbHBIMU
0COOEHHOCTSIMHU JIETEH, COCTOSHUEM UX COMaTHYECKOIr0 U IICUXMYECKOT0 3/J0POBbs U CTaHIapTaMU
BTOporo nokosierus (PI'OC).

HoBu3Ha nanHO#M nporpamMmsl onpezeneHa ¢penepaabHbIM FOCYAapCTBEHHBIM CTaHAapTOM
OCHOBHOT'0 00111eT0 00pa30BaHMUS .

OTIUYUTETHHBIMA OCOOEHHOCTSIMU SIBJISIFOTCS:

1. Onpenenenue BUI0B OPraHU3aALUN ACSITEIbHOCTH yUallluXcs, HAPaBIEHHbBIX Ha JIOCTH)KEHUE
JMYHOCTHBIX, METAMIPEMETHBIX U TPEAMETHBIX PE3yIbTaTOB OCBOSHHSI IPOTPaAMMBI.

2. B 0CHOBY peanu3aIiiiiyl porpaMMBbI MOJIOKEHBI IIEHHOCTHBIE OPUEHTUPHI U BOCIIUTATEIILHBIE
pE3YyIbTaTHL.

3. LleHHOCTHBIE OpUEHTAIMH OPTaHU3AINH JACATEIHHOCTH TPEAIONIaraloT YpOBHEBYIO OIICHKY B
JOCTHKEHUH IIJIAHUPYEMBIX PE3YJITATOB OJHON BO3PACTHOW I'PYIIIHIL.



4. JlocTrxeHUs MIIAaHUPYEMBIX Pe3yabTaTOB OTCIICKHUBAIOTCS B paMKaX BHYTPEHHEH CHCTEMBI
OLICHKH: ME€AAaroroM, aIMUHUCTpaIUEH.
Lenu npozpammeut:
1. pa3BuTHE yMeHHUsI IPOBOIUTH HAOIIOICHHS], TUIAHUPOBATH U BBIIOIHATH YKCIIEPUMEHTHI,
BBIJIBUTATh THIIOTE3bI U CTPOUTH MOJICIIH;
2. pa3BUTHE UHTEPECA U TBOPUYECKUX CIIOCOOHOCTEH yJaluxcsi Ipyu OCBOCHUU UMH METOJ1a
HAYYHOT'O MMO3HaHUs Ha (PEHOMEHOJIOTHYECKOM YPOBHE;
3. dhopmupoBaHue npeaCcTaBIeHUI 00 U3MEHYUBOCTH U MTO3HABAEMOCTH MUPA, B KOTOPOM MBI
JKUBEM;
4. BocnuTaHue yOexAEHHOCTH B BOBMOXKHOCTH MTO3HAHMSI 3aKOHOB MTPUPO/IBL.
Jocmudsicenue smux yenei obecnevugaemca peuieHuem ciedyrouux 3a0au.
1) 3HAKOMCTBO Y4aI[MXCsI C METOIOM HAYYHOT'O MO3HAHUS ¥ METOJIAMH HUCCIIC0BAHUS O0BEKTOB U
SIBJICHUH TPUPOIbI (HAOIIOICHNE, OTIBIT, BBISIBIICHHE 3aKOHOMEPHOCTEH, MOJICTUPOBAHUE SIBIICHHS,
¢dbopMynHpoBKa TUIIOTE3 U TIOCTAHOBKA 3a/1a4 110 UX MPOBEPKE, TIOMCK PELIeHHs 3a/1a4, TI0Be/ICHIE
UTOTOB U (POPMYIIMPOBKA BBIBO/IA);
2) npuoOpeTeHUE YIAIMMHUCS 3HAHUH O MIEPBOHAYATIBHOM CTPOCHHUHU BELIECTBA, MEXaHHUCCKUX,
(U3NIECKUX BETHMUMHAX, XapaKTEPU3YIOUINX 3TH SBICHHUS;
3) dopMupoBaHue y y4aIuxcsi yMEHHsI HaOIF01aTh M OMKCHIBATD SIBJICHHS OKPY)KAIOIIETO MUPA B
UX B3aUMOCBSI3U C IPYTUMHU SIBIICHUSIMH, BBISIBIIATH TIIaBHOE, OOHAPYKHBATh 3aKOHOMEPHOCTH B
MPOTEKaHUU SIBJICHUN U KAUeCTBEHHO OOBSICHATH HauboJIee pacpoCTpaHEHHbBIE U 3HAYUMBIE IS
YeJI0BEKa SBJICHUS PHPOJIBI,
4) oBiajeHue OOIICHAYYHBIMH MOHATUSMHE: IPUPOIHOE SIBICHUE, IMITUPUUCCKH YCTAHOBICHHBIH
¢akt, mpobiema, TUIIOTE3a, TEOPETHUECKUI BBIBO, PE3yIbTAaT SKCIIEPUMEHTAIBHOM MTPOBEPKH;
5) moHMMaHWe OTIIMYUS HAYYHBIX JaHHBIX OT HEITPOBEPEHHON MH(POPMAIIUH, IIEHHOCTH HAYKU JIsI
YIIOBJIETBOPEHHS OBITOBBIX, TPOM3BOJCTBEHHBIX U KYJIBTYPHBIX IIOTPEOHOCTEH UelloBeKa.
Jlns ycrienHoi peanu3aly BOCIUTATENIBHOM MPOrpaMMbl HEOOXOAUMO OTIPEACTUTh PUHUUNbL
JHCU3HeOeAmMeIbHOCMU KIIACCHO20 KOJIIeKMU8a:
- IPUHIUIT TPUPOAOCOOOPA3ZHOCTH;
- IPUHIIUI TPOTHOCTUYHOCTH;
- IPUHIIATT UHAUBHyaTH3auH U quddepeHIInaIimg;
- IPUHIIUT Pe(PIEKCUBHOCTH;
- IPUHLIUII KYJIbTYpOCOOOPa3HOCTH.

Ilpeomemnvimu pe3ynomamamu NporpaMmMbl BHEYPOUHOH fesiTenbHOCTH «Pusndeckas
mabopaTopus» SBISIFOTCS:
1. yMeHue monb30BaThCS METOIaMH HayYHOTO TIO3HAHUS, IPOBOANTH HAOIIOACHUS, JITAHUPOBATh
MPOBOJIUTH SKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl N3MEPEHUIT,
2. HAYYHUTHCS TOJIH30BATHCS U3MEPUTENBHBIMU MPHUOOpaMu (BECHI, AMHAMOMETP, TEPMOMETD),
coOMpaTh HECIOKHBIE IKCTIEPIMEHTAITLHBIE YCTAHOBKH JIJIsl IPOBEACHUS MIPOCTEHUIINX OITBITOB;
3. pa3BHUTHE 3JIEMEHTOB TEOPETUYECKOTO MBIIIJICHHUS HAa OCHOBE (JOPMUPOBAHHS YMEHUI
YCTaHABJIHMBATh (PAKTHI, BBIIEIATH TIIABHOE B M3Y9a€MOM SIBIICHHH, BBISBIISITH IPUIUHHO-
CJIEJICTBEHHBIE CBSI3U MEXK/y BETUYNHAMU, KOTOPBIE €T0 XapaKTePHU3YIOT, BHIABUTAaTh TUTIOTE3HI,
(bopMyIUpPOBATH BHIBO/IHI,
4. pa3BUTHE KOMMYHHMKATUBHBIX YMEHHI: TOKIAABIBATh O pe3yabTaTax dKCIIEPUMEHTA, KPaTKo
TOYHO OTBEYATh HA BOIIPOCHI, HCIIOIH30BATh CIPABOYHYIO JIUTEPATYPY U JPYTUe HCTOYHUKA
UH(POPMALUH.

Memanpeomemnuvimu pe3yabmamamu pOrpaMMbl BHEYPOUHON AESITEITHHOCTH

«Duznueckas 1a00paToOpHs» ABISIOTCS:
1. oBiajgeHrE HABBIKAMH CaMOCTOSITEITFHOTO IPHOOPETEHISI HOBBIX 3HAHWIA, OPTaHU3aINN YIeOHOH
JeSITeIbHOCTH, IOCTAaHOBKH 1IeNIeH, TNTaHUPOBAaHUS, CAMOKOHTPOJIS U OLIEHKH PE3yJIbTaTOB CBOEH
NeSITeTbHOCTH, YMEHUSMH TPEIBUACTH BOSMOXKHBIE PE3YIIbTATHI CBOUX JICHCTBUH;



2. puoOpeTEeHME OIbITa CAMOCTOSTEIHHOTO MTOMCKA aHAIM3a U 0TOOpa HH(GOPMAITUH C
UCIOJIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB U HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTUN JJIs PEeIIeHUs
SKCIICPUMCHTAJIbHBIX 3a1a4;

3. dbopmupoBanue ymMeHuit paboTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH,
MNPpEACTABJIATE U OTCTANBATH CBOU B3IJIAbI U Y6C)KIICHI/I$I, BECTU OUCKYCCHUIO,

4. oBiaJeHNe SKCIIEPUMEHTAIbHBIMU METO/IaMH PEIICHUs 3ajay.

Juunocmuvimu pesynbmamamu NporpaMMbl BHEYPOUHOU AEATENIbHOCTH «PU3nyeckas
nabopaTopus» SBISIOTCS:

1. C(bOpMHpOBaHHOCTB MMO3HABATCJIbHBIX HHTCPCCOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX
CIIOCOOHOCTEH ydanmxcs;

2. CaMOCTOSITETILHOCTH B IPHOOPETEHNH HOBBIX 3HAHUN M TPAKTUYECKUX YMEHUI;

3. mpuoOpeTeHre YMEHUs CTaBUTh Iiepe]] coO0i Mo3HaBaTeNbHbIC 1I€TTU, BbIABUTATh TUIIOTE3bI,
JI0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PEHUS;

4. npuoOpeTeHue MoJ0KUTETFHOIO IMOIIMOHAIILHOTO OTHOIICHUS K OKPYKAIOIei pupoie 1
caMoMy ce0e KaK 4yacTd IPUPOJIBL.

Copep:xanue nmporpaMmmsl
Hayunsie memoowt nosnanus (3 3anamus)
UYro usyyaer ¢puzuka. Meroapl Hay4yHOT O MO3HAHUS: HAOII0I€HUE, IKCIIEPUMEHT.

MeTo/1bl TEOPETUUECKOIO MTO3HAHUS: U3MEPEHHUSI, CPABHEHUS, aHAIU3 SIBJICHUI, CHHTE3UPOBaHUE
(0606mIeHne) hakToB, yCTAaHOBIICHHUE MPHUYNHHO-CIICICTBEHHBIX CBs3eH. DU3NYCCKUE BEIIMIMHBI H
ux u3mepenus. Msmeputensubie mpuOopbl. MaTemaTuueckas 3anuch OONBIINX U MaJIbIX BEJIUYHH.

Hemoncmpauuu:

1. MexaHuueckue, TEIIOBbIE, AIEKTPOMAarHUTHBIE, 3BYKOBBIC U CBETOBBIC SIBJICHUS.

2. Pa3nuunbie U3MEpHUTEIbHBIC TIPUOOPHI.

Jabopamopnuie padoniot:

1. Omnpenenenue ueHs! AeI€HUS Pa3IMUHbIX U3MEPUTENbHBIX TPUOOPOB.

Yuumcen uzeomosname npocmeitumue npuoopel u mooenu (4 3anamusn)
N3mepurenvubie npubopsl. Llena genenus usmeputensHoro npudopa.

Uevoncmpauuu:

Mepsl IIHHBL: METpP, ACTIUMETP, CAHTUMETD.

MepHblit TUAMHAP (MEH3YpKa).

N3mepenue yrioB rpu NOMOIIM TPAHCIOPTHUPA.

OpueHTanus Ha MECTHOCTH IIPU ITOMOIIIA KOMITaca.

N3mepenune momazaeit pa3inuueix Guryp.

. M3mepeHue nynbca, 1aBlICHHUS.

Jabopamopnuie padonibi:

1. Wsroromnenue MacmTabHOM TMHEWKH JUTMHOM 1 MeTp U3 TUIOTHOM OyMaru ¢ AeleHUsIMH Ha
JEUMETPBI, TPUYEM TIEPBBINA JEITUMETP Pa3IeIUTh HA CAHTUMETPHI U MIJLTUMETPBHI.

2. W3roToBieHue KyOMUECKOro CAaHTUMETpa U3 Mela, TIIUHBL, IepeBa, Pe3UHbI WU IPYTOro
MaTepuana.

3. MHsrortoBneHue u rpayupoBaHHE MEH3YPKH.

Yuumcesn uzmepsams (5 3anamuii)
Ilena nenenus uaMepurTeabHOro mpudopa. TouHOCTH U3MepeHwHid. AGCOMOTHAS U
OTHOCHTEJIbHAS TIOTPEIITHOCTb.

eMoncmpauuu .

1. H3mepenue macmTaOHOM JTMHEHKOHN JJTMHBI KapaH/alia.

Jabopamopnule padonbi:

1. Hsmepenue o0nEma Tena npaBuiIbHOU GOpPMBI (IETCKOTO KyOHKa, KOPOOKH, KapaH/aiia).

2. OmpeneneHre BMECTUMOCTH COCYIOB pa3inyuHoi EMKocTH ( (brakoHa U3-1oJ1 maMITyHs,
KaCTPIOJIH, Ba3bl ).

oukrwdE



3. Usmepenue 00bEMa TBEPIOTO Tea HEMPABUIbHOM (hopMbI ( KapTO(eTHHBI, TaliKH,
MJIACTMACCOBOM UTPYIIIKH).
4. JlabopatopHas paboTa «/3MepeHne TONMUHBI TETPAJTHOTO JIUCTa.

Yuumca mooenuposamon, évioguzame cunomesuoi,
Habrooams u 0ovachuamo aenenusn (1 3anamuit)
IlepBoHavanbHBIE CBENCHUS O CTPOCHUH BelecTBa. Mosekyisl. B3auMonencTsre MOJIEKYII.

Hubdyzus.
HUemoncmpauuu:

1. Mopgenu KpUCTAIUTMYECKUX PEHIETOK Pa3IMYHbIX XMMHUYECKUX BEIICCTB.
2. Mopenb OpOYHOBCKOTO JTBH)KEHHUS.
3. JleMoOHCTpaIus sBJICHUS CMauyrBaHUSI.
Jabopamopnule padonbi:
1. HsroromieHue Mojeeii MOJIEKYJ BOJIbI, BOAOPO/Ia, KUCIOPO/IaA.
2. BericHeHnue ycioBuit nporekanus nuddysuu.
3. Ompenenenue BpeMeHU MPOXoxaeHUs 1uddy3un.
Yuumea ycmanasnueamso 3a6ucumocmu (6 3anamuit)
Mexannueckoe JBUKEHUE U €0 XapakTepucTuku. Buasl apmkenus. Tpaekropus u myth. Cucrema
otcuéra. Bzaumoseiicteue Teia. Macca. [110THOCTD.
Uemoncmpauuu:
1. Tlpunuun neiicTBus oTBeca.
2. OrmpexaeneHre Macchl Tejla C TOMOIIBIO PhIYAKHBIX BECOB.
Jadopamopnsie padomol:
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHIKCHHUS.
2. OmpexaeneHue cperHedl CKOPOCTH HEPABHOMEPHOTO MPSIMOJTMHEWHOTO JIBUKCHHS.
3. OmpeneneHue MIOTHOCTH MPEIMETOB JOMAITHETO OOMXO0/1a.
4. OmnpepeneHue MIOTHOCTH BOJIbI, PACTUTEILHOTO Maciia, MOJIOKA.
Buviaenaem 3akonomeprnocmu (5 3anamuii)
Bec tena. Cuna tpenus. Cuna tspkectd. JIeCTBUE Ha TEJIO HECKOJIBKHUX CHIL.

ﬂemoncm;zay,uu :

1. Junamomertp. Mi3MepeHue CUIlbl ¢ TOMOIIBIO TUHAMOMETPA.

Jlabopamopnsie padonol:

1. OGHapyxeHue U U3MepeHHe Beca Tena.

2. V3yuyeHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT POJA TPYIIUXCS TOBEPXHOCTEH.

3anumamenvusie onvimot no gusuxe (4 3anamus)

MeTtoinka TpoBEIEHUs OMBITOB B JOMAIITHUX YCJIOBUSIX. AHKeTUpoBaHUe ydamuxcs «Hackonbpko
MMOHPABUJIOCH BaM pabOTaTh B KPYKKe?»

Hevmoncmpauuu: 3aHUMATEIBHBIC OTBITHI, OIBITHI B JIOMAIIIHUX YCIOBHUSX

‘ YueOHO-TeMaTHYECKHIi IJIaH

Ne ‘ Tema 3anaTus PesysbTar
3aHATHSA
1. Hayunvie memoowt nosnanus (3)

1 Yro usydaer puzuka. Meroapl HayuaHoro U | [lamsitku «Kak MmIaHHpOBaTh M MPOBOIUTH

TEOPETHYECKOTO TTO3HAHHSL. HaOmoIeHue», «Kak miaHupoBaTh u
MPOBOJUTD IKCIIEPUMEHT»

2 du3nuecKkre BEINYHHBI K UX H3MEPCHUE. | AJITOPUTM HAXOXKJICHHS LICHBI JICIICHUS
M3mepuTensHble TPUOOPHI. HIKAJIBI K3MEPUTEIBLHOTO Mprudopa

3 Jlaboparophas pabora «OmnpezeneHne [pakTHYecKre HABBIKU IO OIPEICIICHUIO
IICHBI JICJICHUSI PA3JINYHBIX IICHBI IIKaJIBI Tpudopa




U3MEPUTENBHBIX TPUOOPOBY.

2. Yuumcs uzzomosname npocmeiiuiue npuoopot u mooenu (4)

4 W3mepuTenbHbIe TPUOOPHI U [IpaBuia noxbp30BaHMs TPUOOPAMHU.
HCIOJIb30BAaHHUE UX B JKU3HU YEJIOBEKA.
5 JlaboparopHas padora «/3roroBrneHue MacmrabHas TUHEWKa JUIMHOHW 1 MeTp u3
MacIuTaOHOU JTUHENKIN. IJIOTHOM Oymaru c JeJIeHUus MU Ha
JEUUMETPBI, TPUUEM NIEPBBIN ACLTUMETP
pa3nesiéH Ha CAaHTUMETPbI U MUJUTUMETPBI.
6 JlaboparopHas padora «/3roroBneHue KybOuueckuii canTUMETp
KyOMYeCKOT0 CAaHTUMETPAy.
7 JlabopatopHas pabota «/3roTtopneHue Mensypka
U TpalypOBaHHE MEH3YPKH.
3. Yuumcsa usmepame (5)
8 TouHocTh n3MepeHuii. AOCOIIOTHAs U YMenue 3anuceBaTh pe3yibTaT U3MEpEHUs
OTHOCHTEJIbHAs! OTPEIIHOCTb. C Y4€TOM MOTPEIIHOCTH
9 JlaboparopHas pabota «M3mepenue DopMyITbl BEIYHUCICHHUS 00BEMA
00BEMa Tesa mpaBUIBLHON (HOPMBI. IpSMOYTOJILHOTO MapaiieNenunena, Kyoa,
UJIMHPA
10 JlaboparopHas padota «M3mepenue AJNTOPUTM H3MEPEHUI
00BEMa TBEPIOTO TeJla HEMPaBUILHON
(hOpMBD».
11 JlabopartopHas pabota «OnpeneneHue OTtuér 1o pe3ynbraTaM U3MepeHU
BMECTUMOCTHU COCYJI0B Pa3IM4YHOM
EMKOCTID.
12 JlaboparopHas padota «M3mepenue OTtuér 1o pe3ynbTaraMm padboThI
TOJIIIMHBI TETPAIHOTO JICTAY.
3. Yuumcsa mooenuposams, ebl08uzams cunomesol,
Habrodams u 06vacuamos aenenus (1)
13 IIepBoHa4anbHBIE CBEICHUS O CTPOCHUH Koncnexr
BerecTBa. MoJIeKynbl.
14 JlabGopatopnas padota «/3roroBieHue Mopenu MOJIEKy BEIIECTB
MOJIEJIEN MOJIEKYJI BOJIbI, BOJIOPO/a,
KHCIIOPOJay.
15 | JABwxkenue monekyia. Aupdysus. OnopHBIi KOHCTIEKT
16 B3anmonerictBue Mosekyi. SBieHue YcrHoe counHenne «49To s 3HaI0 o
CMaunBaHUsI. MOJIEKYJIaX»
17 JlaboparopHas pabora «BblsicHeHMe Otuér no pe3ynbraTam paboThI
yCJI0BUH NpoTeKaHus AP y3um».
18 JlabGopatopnas padota «OrnpeneneHue OTtuért o pe3ynbTaraMm paboThI
BpPEMEHH MTPOXO0KAeHUS AUPDy3un».
19 | O6obmaromee 3aHsTHE 3aHMMaTeNbHbIN pacckas ¢ pU3MUECKUMU
TTOHSTHSIMU
4. Yuumcesn ycmanasaueams 3asucumocmu (6)
20 MexaHuveckoe TBUKEHHUE U €T0 Koncnekr
XapaKTepUCTUKU. BUIbl JBUKEHHUIA.
21 JlabGopatopnas padota «OrnpeneneHue OTtuét Mo pe3ypTaraMm paboThI
CKOpPOCTH PaBHOMEPHOTO JBIKEHUS.
22 JlabGopatopnas padota «OrnpeneneHue OTtuét Mo pe3ynpTaraMm paboThI
CpeIHEN CKOPOCTH HEPABHOMEPHOT'O
TPSIMOJTMHEHHOTO JIBUKCHHSI.
23 Macca. I110THOCTS. OnopHbIl KOHCHEKT




24 | JlabopatopHas pabota «OmnpenencHue OTuér o pe3ynpTaTram paboThI
TUIOTHOCTH TIPEIMETOB JIOMAIITHETO
o0uxoma.
25 JlaboparopHas pabota «OnpenerneHue OTtuér 1o pe3ynbraTam padoThI
IUIOTHOCTH BOJIBI, PACTHTEIBHOTO MacJa,
MOJIOKaY.
5. Botsacnsem 3akonomeprocmu (5)
26 Cuna. Bec Tena. Koncnekr
27 JIaGoparopHast pabota «O6Hapyxxenue u | OT4ér o pes3yabraTaMm padoThI
M3MEpEHHUE Beca Teiay.
28 Cuia tpenus. JleiicTBue Ha T€JO VYerHoe counnenne «OqHaxbl s
HECKOJIBKUX CHIL IIPOCHYJICS, & TPEHHUE UCUE3JIO. ...)»
29 JlabopatopHas pabota «M3yuenue cunbl | OTYET 1O pe3ynbTaTam paboThI
TPEHUS CKOJIBXKCHUS OT POJIa TPYIIUXCS
ITOBEPXHOCTEN».
30 O6o0maroree 3aHATHE 3aHuMarTenbHbIN paccka3 ¢ PU3NYECKUMU
HOHATHSIMU
6. 3anumamenvuvie onvimot no ¢usuxe (4)
31-32  Becéble ONBITHI B IOMAIIHUX YCIOBUSAX. | BBIOOP TEMBI BBITYCKHOTO IIPOEKTa
(TOIrOTOBKA YKCIIEPUMEHTA B JIOMAITHHX
YCIIOBUSIX, U3TOTOBIICHHE MIPOCTEHIIIETO
(buzugeckoro npubdopa u T. 1.)
33-34  3ammTa MpoeKTOB MO BEIOPAHHBIM dusnueckue npruOOpsl, H3TOTOBJICHHBIC
TEMaM. pPYKaMH y4anuxcs
35 O6o06maroee 3ansaTue «rorun AHanu3 aHKeT 10 BBISBIICHUIO HHTEpECa

pa6OTI>I». AHKGTI/IpOBaHI/Ie ydqamuxcs.

pa6OTLI yqamunxcs B KPYIKKE




KanengapHo-temaTuyeckoe nJiaHupoBaHUe

Ne Tema Iesab paGoThl Pe3ynbTaTbl 00y4eHust Mertoabl OobopynoBanue
3aHs- BHEYPOYHOI1 «Touka pocTa» u
THA eATeIbHOCTH o01ee
(puznueckoe
o0opynoBanue

1 Yro uzyuaer ITokazatb Jluunocmmnuule: Habmon | DnextpodopHas
¢usmka. Metoapl | yyarumMcs poiib (hopMupoBaHIe IEHHOCTHOTO eHue MalliHa,
Hay4YHOTO U (U3MKM KaK HAYKHM | OTHOLIEHUS K OTKPBITHSIM; ¢uznyec | KaMepTOH, IIAPHK,
TEOPETHYECKOTO | B IIO3HAHWUH MHpPa Ynueepcanvuvie: KHX KeJI00, MasTHUK,
MIO3HAHUSI. MO3HABATENIBHBIA HHTEPEC; SBJICHUH | MarHuT,

Ilpeomemnwie: 3NIEKTPOMArHHT.
YMEHHE IPUMEHATH TIOHATHSL: O3HaKOMJICHUE
MpUPOJA, SBICHUS MPUPOIBI, ¢ udpoBoit
HaOJIOJICHNUE, OTIBIT, TEOPHSI. o
nabopaTopuei

2 dusnueckue Ilo3nakoMuThH Juunocmnuuie: Pabota W3mepuTenbHble
BEJIMYUHBI U UX YYaIHXCs C (hopMupoBaHIe IEHHOCTHOTO co npuoopHI:
N3MEPCHUC. N3MEPUTECIIbHBIMU OTHOIICHUA K OTKPBITHAM; CIipaBo4 ﬂHHeﬁKa,
Wsmeputensupie | mpubopamu, Yuuesepcanovnuie: HOH MEH3YpKa,
MpUOOPEIL. BBECTH ITOHATHE [I03HABAaTEIIbHBIN UHTEPEC; JIATEpaT | TMHAMOMETP,

(usngeckoit IIpeomemmnuie: ypoH, TpPaHCIIOPTHP,
BCJIIMYUHBI U YMEHHUE oNIpEACIATh HEHY Ha6J'IIO[[e KomMmiIiac,
€IMHHI] UX JIETICHN IIKAIbL; 3HATH HHE amIepMerTp,
M3MEpEHHS (hu3MUEeCcKHe BEININHBI U TEPMOMETD,
€IMHHUIIBI X U3MEPEHUS; CEKYHIIOMED.
JaTYnuK
TEMIICPATYPhI

3 JlaboparopHas Onpenenenue Juunocmnuie: Jlabopar | M3meputenbHbIe
pabora L[CHBI JICTICHUSI (hopmupoBaHue OpHasi puoopHI:
«OnpeneneHue IIKaJIbI TPUOOPOB CaMOCTOSATEIIEHOCTH B pabora JUHEHKa,

LICHBI JICTICHUS MpHUOOPETEHNN HOBBIX 3HAHUIA; MCH3YypKa,
Pa3IMYHbIX Ynueepcansuuie: JUHAMOMETP,
MU3MEPUTEIHHBIX YMEHHE OPTaHU30BaTh CBOIO TPaHCIIOPTHD,
prUOOPOBY. JIeSITETIbHOCTD; KOMIIAc,
IIpeomemmnuie: aMIiepMeTp,
YMEHHUE OTIPeeATh [IEHY TEpPMOMETD,
JICJICHHSI IKAJIBI. CEeKyHAOMep.

4 Nsmeputenvubie | [To3HaKOMUTH Jluunocmmule: Habmon | M3meputenbHble
puOOPHI U y4daumxcs ¢ (hopmupoBaHue €Hue IpUOOPEIL:
HCIIOJIb30BAHUC N3MEPUTECIIbHBIMU CaMOCTOATCJIIBHOCTH B HHHeﬁKa,

UX B )KU3HU npubopamu, MproOpETEHNH HOBBIX 3HAHUI; TPaHCIIOPTHUD,
YeJIoBeKa. HEO00XOJUMBIM Yuueepcanvnote: KOMIIAc,
YEeJIOBEKY B TIO3HABATENHLHBIA HHTEPEC; TEpPMOMETD,
ITOBCETHEBHOM IIpeomemnmnuvie: CEKYHIOMED,
KU3HU 3HaKOMCTBO C IPHOOpaMH, pudop A
HEOOXOJMMBIMH JIJIs YEJIOBEKA B N3MEpeHus
HOBceHHeBHOﬁ JKU3HU. JaBJICHHs, BEChI
HAaIIOJIbHBIC.

5 JlabopatopHas UzrotoButs Juunocmmuuie: Jlabopar | Kaprom,
pabora MacITaOHy1o (opmupoBaHue opHasi MHUJUITIMETPOBast
«M3roroBieHne JMHEWKY CaMOCTOSITEIIbHOCTH B pabora Oymara, TuHelKa.
MacuITabHoOU pUOOpPETEHUH HOBBIX 3HAHUH 1
JIMHEHKNY. MPaKTUYECKUX YMEHUH;

Yuugepcansnuie:

YMEHHE OPTaHU30BaTh CBOIO
JIeSITETIbHOCTD;




IlIpeomemnuie:
HM3TrOTOBJICHHC IMHESHKH U €€

WCIIOJIb30BaHUE.

6 JlabopatopHas M3roroButs Juunocmmuuie: Jlabopar | Jlunetika,
pabora KyOmaeckuit (hopmupoBaHue opHas HO>KHHIIBL,
«M3roroBieHne CaHTHUMETP CaMOCTOSATEILHOCTH B pabora MJIACTHIINH,
KyOmdgeckoro proOpeTeHNH HOBBIX 3HAHUH U KapToH.
CaHTHUMETPay. MPaKTHIECKUX yMEHNUH;

Yuueepcansnuie:

YMEHHE OPTaHU30BaTh CBOIO
JIeSTeIIbHOCTB;
Ilpeomemnwie:

YMEHHE U3TOTOBHTb
KyOHYeCKHUil CAaHTHMETP.
7 JlabopatopHas HsrotoButs Juunocmnuie: Jlabopar | Jluneiika, baHOYKa
pabora TpoCTeNIIHi (hopmupoBaHue opHas M3-TI0J MaiioHe3a,
«M3roroBieHne MU3MEPUTEIBHBINA CaMOCTOSATEIILHOCTH B pabora moJocka oymarw,
W IpagyMpoBaHue | MpHUOOp, HAYIUTHCSA | MPHUOOPETECHUU HOBBIX 3HAHUH U KJIEeH, HOXKHUIIBI,
MEH3YPKI». €ro rpaxynupoBaTh MPaKTHIECKUX yMEHNUH; OJTHOPa30BBIH

Yuueepcansnuie: HINPHILL.

YMEHHE OPTaHN30BaTh CBOIO
JIESATEIILHOCTB;

Ilpeomemnwie:

YMEHHE H3rOTOBJIATH
MEH3YpKY, IPaJyupoBath €€ U
MI0JIb30BAThCS €IO.

8 TouHoCTh ITo3HaKOMUTE ¢ Jluunocmnuoie: Camocto | Jlunetika,
M3MEPEHUH. HOrPEITHOCTAMI (hopmupoBaHue ATENbHA | TEPMOMETD.
AbcomoTHas 1 U3MEPEHUH CaMOCTOSATEIILHOCTH B s pabora
OTHOCHTEIbHAS NpHOOPETEHNN HOBBIX 3HAHUI U | TIO
MOTPENTHOCTb. MPaKTHIECKUX yMEHNUH; 3aIiCH

Yuueepcansnuie: pe3yibTa
YMEHHE OPTaHN30BaTh CBOIO TOB C
JIEATEIIbHOCTD; y4€ToM
Ilpeomemnwie: Horpert

yYMEHHE 3aIiChIBaTh HOCTH
[IOKa3aHus ¢ y4ETOM
HNOTPEIIHOCTH U3MEPEHU.

9 JlaboparopHas Hayuutbcst Juunocmmuule: Jlabopar | Jluneiika, geTcKuit
pabota ompeAesaTs 00bEM | hopMUpOBaHUE opHas KyOWK, KapaH[jarl,
«3mepeHne TBEPJIOTO Tena CaMOCTOSATEIIFHOCTH B pabota KOopoOKa.
00BEMa Temna IIPABWIBHOM MproOpEeTeHNH HOBBIX 3HAHUI U
IIPABWIBHOM (hOpMBL, IONTB3YSCh | MPAKTHYECKUX YMEHHH;
hopMbI». JIMHENKON Yuuesepcanovnvie:

YMEHHE OPTaHU30BaTh CBOIO
JIeSITeIIbHOCTB;
IIpeomemnmnuie:

YMEHHE HaXx0UTh 00BEM Tel
MPaBIIBLHOH (YOPMBI.

10 | JlaGopatopHas Hayuntscsa Juunocmmneie: Jlabopar | MeHn3sypka, Boza,
pabora U3MEpPSITh 00BEM (opMupoBaHue opHast KaMeHb, raiika,
«M3mepenne TEJl HENPaBWJIBHOW | CaMOCTOSITEIHHOCTH B pabora IUIACTMAcCOBast
00BéMa TBEpHOTO | POPMEI proOpeTeHNH HOBBIX 3HAHUH U UIpYILKA,

Tena MPaKTHYECKUX YMEHU; KaprodenuHa.
HeNpaBUIbHOM Yuugepcansnuie:
(hopMbD». YMEHHE OPTaHU30BaTh CBOIO

JIeSITeIIbHOCTb;

Ilpeomemmnuie:

YMEHHE HaX0UTh 00BEM Tel

HeNpaBUILHOHN (GopMBl,
MepEBOINTD MJI B CHCTEMHBIE
€IMHMIBI 00BEMA.
11 JlabopaTopHast Hayuuntbcs Juunocmmuuie: Jlabopat | Kactprous,

10



pabota ONpeAcaTh thopmupoBaHue OopHas (nakoH, TUTpOBas
«OnpenencHue BMECTHMOCTb CaMOCTOSITEILHOCTH B paboTta OaHKa, MCH3YPKa,
BMECTHMOCTH Pa3IIYHBIX MpUOOPETEHNN HOBBIX 3HAHNH U JIMHEHKa.
COCYZIOB éMKocCTen MPaKTUYECKUX YMEHNM;
pa3I4yHO Yuueepcansnuie:
EMKOCTIY. YMEHHE OPTaHN30BaTh CBOIO

JIeSITeIIbHOCTB;

Ilpeomemnwie:

YMEHHE Ope/IeIIsTh

BMECTUMOCTB COCY/IOB.

12 JlabopatopHas Hayuntsca Juunocmnuie: Jlabopar | Jluneiika, TeTpans.
pabora U3MEPATH pa3Mepsl | popMupoBaHHE opHas
«3mepenue MaJIbIX Tell CaMOCTOSITEIILHOCTH B pabora
TOJIIIMHBI NpUOOPETEHUH HOBBIX 3HAHUH U
TETPaHOTO MpPaKTHYECKUX yMEHUH;

JIUCTAY. Ynueepcanvuvie:
YMEHHE OPTaHN30BaTh CBOIO
JIeSTeIIbHOCTB;
Ilpeomemnuie:
YMEHHE U3MEPSTh TONIINHY
TETPaHOTO JIUCTA.

13 INepBonavansusle | Ilo3zHaKOMUTH Juunocmnuie: Cocrasn | @otorpadun
CBEJICHHUS O yJalmxcs co (hopMupoBaHue eHne MOJIEKYIT
CTPOCHHH CTPOCHHEM CaMOCTOSATEIILHOCTH B pacckasa | KomribroTep,
BEILECTBA. BEILIECTB. pHOOpEeTEeHUN HOBLIXVSHaHI/IP‘I u |, MHKPOCKOII
Monexynsl. MIPaKTUYECKUX YMEHUH; KOHCIIEK

OMOJIOTHYECKU
Ynueepcansuvie: Ta o
HO3HABATEIILHBIA HHTEPEC; U, Kallsg
IlIpeomemmnuie: MOJIOKa,
3HATh CTPOCHUE BELIECTB, pa36aBHCHHOFO
MMETh NOHITHE O MOJIEKYJIax. BOJIOH

14 JlaboparopHas Hayuurtbcs Jluunocmmule: Jlabopar | Ilmactunun
pabota H3rOTOBJIATh dhopmupoBanue opHast Pa3HOro IBETA,
«M3roroBieHne MO/IEIIH MOJIEKYJT CaMOCTOSTEIILHOCTH B pabora IUIACTMACCOBBIE
MoJemei BOJIbI, BOZIOPOJA, pHUOOPETEHNN HOBBIX 3HAHUH 1 MO/JIETTH MOJICKYT
MOJIEKYJI BOJIBI, KHCIIOpO/ia. MPaKTHYECKUX yMEHNUH; BEILIECTB,
BOJIOpO7Ia, Yuueepcanvnote: IIPOBOJIOKA.
KHCIIOPOJIay. YMEHHE OPTaHN30BaTh CBOIO

JIeSITeIIbHOCTB;

IIpeomemnmnuvie:

YMEHHUE U3TOTOBJIATH MOJCIN
MOJIEKYJI IPOCTEUIINX BEIIECTB.

15 JIBrxeHne [To3HakOMHTB Jluunocmmule: O®ponra | Moxenn
MOJIEKYIL. yyalmxcs ¢ 0CO3HaHHE LIEHHOCTH JbHAs OpOyHOBCKOTO
Huddyzus. SIBJICHUEM (hM3NYIEeCKUX 3HAHUH; Gecena JIBUKCHHUS.

nubdy3un. Yuuesepcanovnuie: KOMHLIOTep,
IMMO3HABATC/IbHBIN UHTCPEC, MI/IKPOCKOH
IIpeomemnmnuie:
3HaTh, B 4€M 3aKIIO4YaeTCs ?I/IOJIOFI/IHGCKI/I
noHsaTHe «Iuhdy3us», Y, KaIulsg
MNPaKTUYCCKas 3HAYMMOCTD B MOJIOKaA,
JKU3HM YEII0BEKA. paz0aBIEHHOTO
BOJIOU

16 | BzanmopeiictBue | OOBACHWUTD, BuéM | JTuunocmmuuie: ®ponra | bymara,
MOJIEKYIL. 3aKIII0YaeTCs OBJIaJICHUE Ha yPOBHE O0IIETO JbHAS pacTUTENbHOE
SBnenue SIBJICHHE 00pa3oBaHus CUCTEMOI Oecema, | macio, Boja,
CMa4nBaHUsL. CMauylBaHUsL. (hu3MUECKUX 3HAHUI; HaOJrofe | CTEKIISTHHAS

Jlokasats, 4To Yuugepcanvnoie: HHE TUIACTHHKA.
MOJIEKYJIbI MO3HABATENbHBINA HHTEPEC;
B3aUMOJIEUCTBYIOT. Ilpeomemnmnwie:

(hopMupoBaHre 3HAHUH O

CTPOCHU A BEUICCTB,
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B3aMMOICCTBUH MOJICKYIJI.

17 JlaboparopHas BrisicHuTs, IpU Jluunocmmuie: Jlabopar | Maprasnern, Bosa B
pabora KaKHX yCIOBHUIX (hopmupoBanue OopHas CTakaHe.
«BrrsicHen#e muddy3ns CaMOCTOSTEILHOCTH B pabota KowmrisroTep,
yCIIOBUI MIPOTEKAET proOpeTeHNH HOBBIX 3HAHUH U MHKPOCKOIL
TIPOTEKAHUS OrpICcTpee. MPaKTUIECKUX YMCHHUH; 6

NOJIOIrNYCCKU

TG Py3um». Ynueepcansuvie: o

yMEHHE OpPraHnu30BaTh CBOIO H, KaIUIA
JESATCIIbHOCTD, MOJIOKaA,
Ilpeomemnsie: pa30aBJICHHOTO
yMeH#ue chopMyIMpOBaTh BOJIOM
YCIIOBHS, IPH KOTOPBIX
npoTekaeT Tudy3us.

18 JlaboparopHas Onpenenurs npu Jluyunocmmnuuie: Jlabopar | Tepmomertp, yachl,
pabora KaKuXx (hopmupoBaHue OpHas 2 crakaHa, Bojia,
«Omnpenenenne TeMIleparypax, CaMOCTOSTEIILHOCTH B pabora Mapraser.
BpEMEHHU BBICOKUX MJIN NpUOOpPETEHUH HOBBIX 3HAHUH U KomrmsroTep,
MPOXOKICHUS HU3KHX, TU(HPY3ust | MPaKTUUIECKUX YMEHUIH; MHKDOCKOIL
TG Py3un». gponcxozxm Yuueepcanwvnoie: P TS p—————

BICTpEE. YMEHHUE OPTaHU30BaTh CBOIO o
NeATEILHOCTH; U, KaIlra
IIpeomemnmnuvie: MOJIOKa,
YMEHHE OTIPEIEISATh BpeMs pa30aBICHHOTO
MPOXOXKICHUS TUPDY3HN. BOJIOM

19 O6o6miatomee ITonBenenune Juunocmnuie: UrpoBast | YueOHHMK

3aHATHE UTOTOB PabOTHI , OBJIaJICHHE HA YpPOBHE 00IIEro JiesiTenb
aHau3 00pa3oBaHUs CHCTEMOH HOCTb
pe3yJIbTaToB (u3MUECKUX 3HAHUH;
Ynueepcansuvie:
YMEHHUE OPTaHU30BaTh CBOIO
JIESITeTbHOCTD;
IIpeomemnmnuvie:
YMEHHE HCIIOJIb30BATh
(huznveckue 3HAHUS B
TTOBCEIHEBHOM KU3HM.

20 Mexanuueckoe Cdopmuponats Jluunocmmule: ®porta | YueOHHK,
JIBIDKEHHE H €TO TIOHSTHE OBJIaICHUE Ha YPOBHE 00IIEro TBHAS MIpe3CHTAIHS
XapaKTEePUCTUKH. | MEXaHHYECKOTO 00pa3oBaHMS CHCTEMOH Oecena ITaTtus
Bunp! ABWKEHUM. | OBMOKCHHS, (hu3ruecKux 3HAHUIA ; Ha60paTOpHLII7I

chopMyIHpPOBaThH Ynueepcansuvie:
€ro OCHOBHBIE Ilo3HaBaTeNbHBIN UHTEPEC; MEXaHmecKas
XapaKTepHCTHKH, Hpeomemnvie: CKaMbsi, OpyCOK
paccMoTpeTh ero 3HaTh MOHSTHE JIEPEBSIHHBIMN,
BUBI. MEXaHNYCCKOI'O IBUKCHUS, 6} HeKTpOHHBIﬁ
MTyTH, TPACKTOPHUH, BHIIOB CEKYHIOMED C
JIBIDKCHHSL.
JaTYuKaMH,
MAarHUTOYIIPABI
SACMBIC
TEPKOHOBBIE
JAaTYNKHU
CEeKyHJOMepa

21 JlaboparopHas Hab6monats Jluunocmmuule: Jlabopar | Jluneiika, 9achl,
pabora HPSIMOJIMHEHHbIE (hopmupoBaHue OpHasi W3rOTOBJICHHBIH U3
«Omnpeneneane paBHOMEpHBIE CaMOCTOSTEIIFHOCTH B pabora MOJHUATUIICHA UITH
CKOPOCTH JIBHDKCHUS; NpUOOpETEeHUH HOBBIX 3HAHUH 1 €K NapalloT,
PaBHOMEPHOTO Hay4YHUThCS MPaKTHYECKUX YMEHU; porartka.
JIBIDKCHHUST. OIIpEe/EISATh Ynueepcanvuvie:

CKOPOCTh YMEHHE OPTaHN30BaTh CBOIO IItatus
paBHOMepr)FO JACATCIIbHOCTD, na6opaTOpHBII71
IPSIMOJIMHEHHOTO IIpeomemnuie:

MEXaHHN4YCCKasda
JIBIDKCHUSL. YMEHHE OIIPE/IENIsATh CKOPOCTh
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IIpyu paBHOMEPHOM JIBHKCHUU.

CKaMbsl, OpyCOK

JIEPEBSIHHBIMN,
3JIEKTPOHHBIN
CCKYHOOMED C
JATYUKaAMU,
MAaravuToyunpasJI
SIEMBIC
I'CPKOHOBBIC
JaTYUKHU
CEeKyHJIoMepa

22 JlaGopatopHas Habmonats Jluunocmmnuuie: Jlabopar | Jluneiika, yachl,
pabora HepaBHOMEpHOE (hopmupoBaHue OpHasi MSTYHK, IeTCKas
«Omnpenenenue JIBIDKCHUE; CaMOCTOSTEIILHOCTH B pabora UrpymeyHas
cpenHei Hay4YHUThCS NpUOOpPETEHUH HOBBIX 3HAHUH U MaIlllHKa, BOJia.
CKOpOCTH OIIpEeEISAT MPaKTHYECKUX YMEHUH; HItaTus
HEPABHOMEPHOTO | CPEJIHIOI0 Ynueepcanvuvie: 11aBOpaTOPHBIi
HPSIMOJMHEHHOTO | CKOPOCTB YMEHHE OPTaHN30BaTh CBOIO

. MEXaHH4YECKaA
JBYDKCHUSI». HEpaBHOMEPHOTO JIESATEIILHOCTB;
TIBYDKCHUSL. Ipeomemnvie: CKaMbsl, OpycOK
YMEHHE HAXOIUTh CPETHIOI0 JIEPEBSIHHBIMN,
CKOPOCTh HEPaBHOMEPHOTO AJICKTPOHHBIH
JIBHDKCHUSL. CeKYHIOMEp C
JTaTYUKaAMH,
MarauToyIipanJji
SIEMBIC
I'CPKOHOBBIC
JaTYNKHA
CCKYHAOMEPA

23 Macca. dopmupoBaHue Juunocmmuule: HaOmon | Bemiectsa pa3Hoit
[InoTHOCTS. MOHATHH «Macca OBIIAJICHUE Ha YPOBHE 00IIIEro eHue, IUIOTHOCTH,

U «TUTOTHOCTB. 00pa3oBaHUs CHCTEMOH ¢bpoHTan | TaOIULBI
(u3nuecKux 3HaHUH ; bHasI TUIOTHOCTEH.
Ynugepcanvnuie: Gecena
[To3HaBaTenbHbIN UHTEPEC;
IIpeomemnmnuie:
®opMupoBaHue
MPEe/ICTAaBIICHUH 0 Macce 1
TUIOTHOCTH.

24 | JlaboparopHas Hayuntscsa Juunocmmneie: Jlabopatr | PpruaskHble Bechl,
pabora OTIpeIeTISATh (hopmupoBanue opHas MEH3ypKa,
«Omnpenenenne IUIOTHOCTH CaMOCTOSTEIIEHOCTH B pabota JUHEHKa,
IUIOTHOCTH TBEPABIX TEJ, 3Hasi | MPHOOPETESHUU HOBBIX 3HAHUI U HpeIMETHI
MpeIMETOB UX Maccy ¥ 00bEM. | MPaKTUYECKUX YMEHHIA; JIOMAIIIHETO
JIOMaIITHET o Ynugepcanvnuie: obuxona,
obuxosay. YMEHHE OPTaHU30BaTh CBOIO UTPYILIKH.

JIeSITeIIbHOCTB;
IIpeomemnmnuie:

YMEHHE OIpeIeIsTh
TUIOTHOCTB Pa3IMYHBIX
BEIIIECTB.

25 JlaGoparopHas Onpenenuts Juunocmmuuie: Jlabopatr | PpruaskHble BeChl,
pabora TUIOTHOCTB BOJIBI, (hopmupoBaHue opHasi MEH3YypKa,
«Onpenenenne PacTUTETTHHOTO CaMOCTOSTEIIFHOCTH B pabora CTaKaHbl, BOJIA,
IUIOTHOCTH BOJIBI, | Maclia, MOJIOKa. NpUOOpETEeHNH HOBBIX 3HAHUH 1 pacTuTenbHoe
PacTUTEILHOTO MPaKTHYECKUX YMEHU; Maci0, MOJIOKO.

Macjia, MOJIOKa».

Yuueepcansnuvie:

yYMEHHE OPTaHU30BaTh CBOIO
JIeSITeIIbHOCTb;
IlIpeomemmnuie:
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YMEHHUE OIPEAeTATh

TUIOTHOCTB YKUIKOCTEMH.
26 Cuia. Bec tena. ITo3rakoMuUTH Juunocmmuuie: @ponta | [Ipesenrarus

yJanmxcs ¢ OBJIaJICHUE HA yPOBHE OOIIETO JbHAS
TIOHSATHEM CHIIBL, 00pa3oBaHUs CHCTEMOH pabora,
BECOM TeJa; yMeTh | (QU3MYECKUX 3HAHUH ; Oecema
UX n300paxkaTb HA | YHueepcanvhuie:
pHCYHKaX. MO3HABATENIbHBIA HHTEPEC;

Ilpeomemnwie:

3HATh HOHSTHE CHJIBI, BEca

Tena.

27 JlaboparopHas W3meputs Bec Ten. | JTuunocmmuuie: Jlabopar | Junamomertp,
pabora (hopmupoBaHue OpHasi JIMCT KapToHa,
«OO0HapyxeHHe U CaMOCTOSITEIILHOCTH B pabora LIHYDP PE3UHOBBIH,
U3MepeHue Beca NpUOOpPETEHUH HOBBIX 3HAHUH U MEIIOoYeK ¢
Tenay. NPaKTHYECKUX YMEHUH; TIECKOM HJTH

Yuueepcansnuie: COJIBIO, TBEPIOC
YMEHHE OPTaHU30BaTh CBOIO TEJIO, JIUCT

JIeSITeIIbHOCTB; (anepsIL, TUCT

IlIpeomemnvie: Oymaru, mpy>XuHa.
YMETb U3MEpSATH BEC TEIL.

28 Cuna TpeHus. [Ipogomxuth Juunocmmuule: Habmon | TaOnuiia,
JeticTBue Ha 3HAKOMCTBO C OBJIaJICHUE HA YPOBHE OOIIETO eHue, Hpe3eHTalHS.
TEJIO HECKOJIbKUX | CHJIaMU, CHJIa 00pa3oBaHMs CUCTEMOM Oecena,

CHJL. TpeHus 1 €€ BUABL. | (GU3HUECKUX 3HAHUH ; COCTaBII
Yuueepcansnuie: eHue
TI03HABATEIBHBIA HHTEPEC; pacckasa
IIpeomemnuvie:
3HATh IIOHITHE CHJIBI, CHIIBI
TPEHHS.

29 | JlaboparopHas CpaBHHTH CUITY Juunocmmnuie: Jlabopar | JluHamomerp,
pabora TpeHHs (hopmupoBaHue opHast JIepEBSIHHBINA
«V3y4yeHue CUIbl | CKOJNBKEHUS U CaMOCTOSTEIILHOCTH B pabora KyOWHK,

TpeHHA CHILY TPCHHS pUOOPETEHNN HOBBIX 3HAHUH 1 JIepeBsIHHASA JOCKA,
CKOJIB)XCHHUS OT KaueHUsL. MPaKTHIECKUX yMEHNUH; JcT Oymard, JICT
pozma TpyImmxcs Yuueepcanvnore: HaK1a9HOH
MOBEPXHOCTEN . YMEHHE OPTaHU30BaTh CBOKO Oymary, MaluHKa
JACATCIBbHOCTD, C pE3MHOBBIMU
Ilpeomemnwie: IIMHAMH, KYCOK
Y3HaTh, OT Y€r0 3aBUCUT CHUJIa PE3UHEI.
TPEHUs.
30 Hrorosoe VYcraHOBNIEHNE Juunocmmneie: Urposas | Kaprouku c
3aHsITHE CBsI3el MEXIY OBJIaJICHUE HA yPOBHE O0IIETO Jesrens | QU3nuecKuMu

Pa3IMYHBIMA 00pa3oBaHMs CUCTEMOI HOCTb MOHATHSAMHU
MOHATHSAMH (hu3MUECKUX 3HAHUH;
(u3UKH. Yuueepcansnuie:

O3HaBaTeNbHBIN HHTEPEC;

IIpeomemmnuie:

UCIIOJIb30BaHuEe (HU3MUECKUX

3HAHUU B IOBCETHEBHOM

KH3HHU.

31 Becénble onbiTel | Pa3Butue Juunocmmuuie: Urposas | Ilpesenranus,

B ZIOMAIIHUX TI03HABATEIHLHOTO OBJIAICHUE Ha YPOBHE 00IIIero Jestens | obopynoBaHue IS
YCIIOBHSX. MHTEpeca, 00pa3oBaHus CUCTEMO HOCTb, NIPOBEICHUS
UHTEJUIEKTYaTbHBIX | (M3NYECKUX 3HAHUIL; HaOJro/Ie | OIBITOB
CIIOCOOHOCTEH. Ynueepcansuuie: HHE,
MIO3HABATENBLHBIA HHTEPEC; IKCTIEPH
IlIpeomemnmnuvie: MEHTAITh
UCIIOJIb30BaHNE PU3MUECKUX HbIE
3HAHUH B ITOBCETHEBHOMN OMBITBI
JKH3HU.
32-33 | 3amura PaszButne Juunocmmuwie: Uccneno | Ilpesenranuu

14



MPOCKTOB 110 MO3HABATEILHOTO OBJIAJICHUE Ha YPOBHE 0O0ILEro BaHWE
BBIOPaHHBIM MHTEpeca, 00pa3oBaHUs CHCTEMOMN
TEMaM. UHTEIUICKTYalbHBIX | (DM3MYSCKUX 3HAHUIA,
CIIOCOOHOCTEH. Yuuesepcanovnvie:
[I03HaBaTEIbHBIA HHTEPEC;
Ilpeomemnuie:
HCTIONb30BaHNE PU3HUECKIX
3HaHUH B IOBCEAHEBHON
JKU3HHL.

34 Oo6oo6maroriee ITonBenecume Juunocmnuwie: Hccneno | AHKETHI miis
3aasaTHe «torn | uroroB paboTHI 32 0CO3HaHHE [ICHHOCTH BaHUE yUamuxcs
paboTEI ». TOJI, aHAJTN3 (hM3NYIEeCKUX 3HAHUH;

AHKETHpOBaHHE pe3yJIbTaToB Ynueepcansuvie:
yUaIuxcs. AHKCTHPOBAHMS. MMO03HABATEINILHBII HHTEPEC;
Pednekcust. Ilpeomemnwie:
HCIIOJIb30BaHKE (PU3HUCCKUX
3HAHUU B TIOBCEHEBHOM
JKU3HH.
35 Htorosoe TTonBenenne Jluunocmnoie: Uccieno | AHKeTBI s
3AHSITHC. UTOTOB pabOTHI 32 0CO3HAHME IICHHOCTH BaHUE yUaIuxcs
TOJI, aHAJIU3 (u3MUECKUX 3HAHUH;
Pe3yJIbTaTOB Yuueepcanovnote:
AHKCTUPOBAHUL. M03HaBaTEJILHBIN HUHTEPEC,
Pednexcust. IIpeomemnuie:

HCTIONTb30BaHHE PU3HUECKIX
3HAHUI B IOBCEIHEBHON
SKM3HH.
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Cnucox MCnoJIb30BAHHOM JTUTEPATYPHI

MonenupyeM BHEYPOUHYIO ACSITENLHOCTh OOyJaromuxcs. MeToaudeckue peKoMEeHIaIuu:
nocobue i yuutesnei obmeodpasosar. opranm3aruii/ FO. FO. bapanosa, A. B. Kucskos,
M. U. Conoakosa u np. — M.: IIpocsemenue, 2013.

JomamHuii skcnepuMeHT 1o (usuke: nmocodue mis yuutens/ Korynosuy M. I, — M.:
['ymanurap. u3z. uentp BJIAJIOC, 2007.

Cnyx6a nznarenbersa «tbBMHOM».

®dusnka: nporpaMma BHEYPOUYHOH JESTEIBHOCTH Il OCHOBHOM MIKOJBI @ 5-6 kiacc / E. M.
[ynexko, A. T. ynexko. — M. : BUHOM. Jlabopatopus 3nanuii, 2013.

[opun JI. A. 3anumarenbHbie ONBITH 110 Gusuke. — M.: [IpocBemenne, 1985.

[Toxporckuii C. @. Habmonait u uccnenyit cam. — M.: I[Ipocsemienne, 1996.

Uyrynosa JI. M.. IIporpamMma BHEYpOYHOM AEATEIBHOCTH MO (U3MKe «JoMamiHss
nabopaTtopusi» 7 Kjacc.

LingpoBrie 06pazoBaTe/ibHbIE peCypChL.

Enunas kostekims nudpoBbix oOpasoBarenbHbiXx pecypcos. http://school- collection.edu.ru
/

Karanor o6pa3zoBarensHbIX pecypcoB cetu MuTeprer. http://katalog.iot.ru /

Poccwuiickuii o0mmeoopa3oBaTesnbHbii moprai. http://www.school.edu.ru /

Enuneiii katanor oOpasoBaTenbHbIX THTEpHET-pecypcoB. http://window.edu.ru/ ,
http://shkola.edu.ru/. http://www.km-school.ru/ .

Astopckas macrepckas (http://metodist.lbz.ru).
AJITOPUTMEI PEIEHNUS 33124 110 (PHU3UKE:
festivai.lseptember.ru/articles/310656

dopmupoBaHUE YMEHUHN yJallluxcs pemarb (GU3nuecKue 3a1auu:
revolution. allbest. ru/physics/00008858 0. html
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JIuct BHeCeHUs1 U3MEHEHHI U TOTIOJIHEHUH paboyeil mporpaMmbl

Knacce

HasBanue paznena, Tembl

IIpnunna
KOPPEKTUPOBKH

[ara npoBeneHus o
dakty
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