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IosicHuTe/ILHAS 3aNIMCKA
Pabouast mporpamMma cocTaBieHa Ha OCHOBaHHMH CIICIYIOIIUX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:
1. ®enepanphoro 3akona ot 29.12.2012 N 273-®3 «O6 obpazoBanuu B Poccuiickoii @eneparymy;
2. @enepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHApTa CPETHETO 0OIIero
obpa3zoBanus (yrBepkaeH npukazom MuHoOpHayku Poccun ot 17.05.2012 N 413
3apeructpupoBad B Muntocte Poccuu 07.06.2012 N 24480).
3. Ilpukaza MunucrepctBa oOpazoBanus u Hayku PD ot 28.12.2018 Ne345 (pemaxums 22.11.2019r)
«O06 yrBepxkIeHNH (peaepaTbHOTO NepedHs: y9eOHUKOB, PEKOMEH/IYEMBIX K HCITOJIb30BAHUIO MTPU
peanu3aui IMEIOIINX rOCYIapCTBEHHYIO aKKPEIUTAIIUIO 00pa30BaTEIbHBIX MPOTPAMM
HavaJIbHOTO 00MIEro, 0CHOBHOTO OOIIETro, CPEIHEro 00IIero 00pa3oBaHUs.
4. Yueonoro miana MBOY Henunckast COI Ha 2023 — 2024 yueOHBIH TOI;
5. TlpumepHoit 0Opa3oBaTeIbHON MPOTPAMMBI CpEIHETO 00I1ero o0pa3oBaHus;
6. Y4ueOHO-METOIMUECKUI KOMIUIEKT 0 yueOHOMY npeaMeTy «DPu3nkay» Juist 7 KJIacCOB aBTOPOB :
A.B.IlepbiikuH, («Paboune nmporpammsel. @uznka. 7—9 Kiaccel: yueOHO — METOIUYECKOE ITocoOue
/ coct. H.B.®unonosuy, E.M.I'yrauk - M.:Jlpoda, 2017.).
Pabouast mporpamMma cocTaBiieHa Ha OCHOBAHUU:
[IporpamMma BHEypOUHOM A€ATENBHOCTH 10 pu3nke «Puznueckas 1adopaTopus» MnperiHa3HaueHa
JUTSI ydarmxcsi 7-ro Kiacca u paccuntana Ha 34 3ansatus (0,5 yaca B HEZCIIO).
JlaHHAs IpOTpaMMa MOXKET OBITh pean30BaHa U B YPOUHOU JCITEITHHOCTH.
dusndeckoe 00pa3oBaHKe B CUCTEME OOIIETO M CpeAHETr0 00pa30BaHUs 3aHUMAET OJTHO U3 BEAYIITUX
MecT. fBnsisck GyHAAMEHTOM HayYHOTO MUPOTIOHMMAHHUSL, OHO CIIOCOOCTBYET (hOPMUPOBAHUIO
3HaHUH 00 OCHOBHBIX METOJ[AX HAYYHOTO MO3HAHHS OKPYXKAIOIIETo MHpa, (pyHIaMEHTAIbHBIX
HAyYHBIX TEOPUH M 3aKOHOMEPHOCTEH, (POPMHUPYET y YUAIIUXCsT YMEHUS HCCIE0BaTh H OOBSCHATh
SIBIICHUSI TPUPOJIBI U TEXHUKHU.
MoaepHu3anys COBpEMEHHOT0 00pa30BaHusl OpUEHTHPOBaHA Ha (OPMUPOBAHUE Y yUAIIUXCS
JIUYHOCTHBIX KaY€CTB, COLIMAIbHO 3HAYMMbIX 3HAHUH, OTBEYAIOIINX JUHAMUYHBIM U3MEHEHUSM B
coBpeMeHHOM obmiecTBe. HeoO6x01MMo MOBEpHYTHCS K JIMYHOCTH PEOCHKA, K €ro
WHIUBUAYAJbHOCTH, IMYHOCTHOMY OIIBITY, CO3/aTh HAWTYYLINE YCIOBUS JUIsl pA3BUTHUS U
MaKCHUMaJIbHOM peaTu3alii €ro CKIIOHHOCTEH M CIIOCOOHOCTEH B HACTOSIIEM U OyIyIIeM.
I'ymanuzanus, unauBuAyanu3anus u quddepenuuanus o0pa3oBaTeabHON NOTUTUKH CTAIU
CpEICTBaMHU PEIICHUS [TOCTABICHHOM 3a/1a4H.
Kak mkonpHbINH IpeaMeT, pu3nka o0nagaeT OrpOMHBIM T'YMaHUTApHBIM MTOTEHIIUAIOM, OHA
aKTUBHO (OPMHPYET UHTEIUICKTYaIbHbIE U MUPOBO33PEHUYECKUE KAYeCTBA INYHOCTU. Y UUTENb IPU
3TOM CTaHOBUTCS OPraHU3aTOPOM MO3HABATEIBHOMN EATEIbHOCTH YYEHUKA, CTUMYIUPYIOIIUM
HayajaoM B Pa3BUTHUU JIMYHOCTU KaXkJIOTO IIKOJIbHUKA.
Juddepenuunanus nmpeanoaaraeT TaKkyo OpraHu3aluio rnpoiecca 00y4eHus!, KoTopasi yduThIBaeT
WHIUBUAYAJTbHBIE 0COOCHHOCTH YYalTUXCsl, UX CHOCOOHOCTH U UHTEPECHI, TUYHOCTHBIN OIIBIT.
Huddepenuunanus oOydenust puuke MO3BOJSIET, C OJTHOM CTOPOHBI, 00ECIIEUUTh 0a30BYIO
MOJITOTOBKY, C PYTrOl — yAOBIETBOPUTH MOTPEOHOCTH KaXKJOTO, KTO MPOSBISIET HHTEPEC U
CHOCOOHOCTH K MPEIMETY.
Copeprxanue (puznueckoro 06pa3oBaHus B KaXJI0W KOHKPETHOH MIKOJIE OMpeeiaeTcs
WHBapHaHTHOH (0a30BOi1) U BapuaTHUBHOW COCTaBISIOMMMU. BapuaTtuBHas 4acTh (PU3HUECKOTO
00pa30BaHMs YUUTHIBAET 0COOEHHOCTH YUEHUKA, YUUTENs, IIKOJIbI, pernoHa. IHBapraHTHas 4acTh
oTpeAensieT Marepual, MUHIMAIbHO HeOOX0IUMBIN I PelIeHUs] TPUOPUTETHBIX 33134
¢u3nyeckoro oOpa3oBaHUs B OCHOBHOM IIIKOJIE.
Onwupasich Ha cBoeoOpa3ye yJaluxcsi, ypoOBeHb pa3BUTHs UX WHAWBUIYaIbHBIX CIIOCOOHOCTEH,
Ka)XJIbI yUUTEIb MOXKET BBIOpATh WK pazpaboTaTh 00pa30BaTENIbHYIO IPOrpamMmMy, 00eCieurB ee
JMJIAKTUYECKOE U METOJJMUECKOEe HallOJTHeHHE, KoTopoe cooTBeTcTByeT PI'OC.
[Iporpamma kpyxka «Puznueckas 1a00paTopus» OTHOCUTCS K HAyYHO-TI03HABATEILHOMY
HalpaBJICHUIO pealn3alii BHEYpOUHOH aesTesnbHoCcTH B pamkax OI'OC.
AKTyambHOCTH IPOTPaMMBI OTIpE/ieTIeHa TeM, YTO IIKOJbHUKU JOKHBI UMETh MOTHUBAIIUIO K
00y4eHuI0 (PU3UKH, CTPEMUTHCS pa3BUBaTh CBOM MHTEJUIEKTYaJIbHbIE BO3MOKHOCTH.



JlaHHasi mporpaMMa Mo3BOJISET yJalluMCsl O3HAKOMUTBCS ¢ METOIMKOM OpraHu3alnu 1
MIPOBEICHUS SKCIEPUMEHTATLHO-UCCIIEIOBATEIbCKON ACATEIILHOCTH YIALTUXCSI B COBPEMEHHOM
y4eOHOM Mporiecce 1o (Gpu3nke, 03HAKOMUTHCS CO MHOTMMH MHTEPECHBIMH BOTIpOCaMH (PU3HUKU Ha
JTAHHOM JTare 00yueHHsI, BRIXOAAIMMH 32 PAMKH HIKOJILHOW MPOTPaMMBI, PACIIUPHUTD [EJIOCTHOE
IpeAcTaBIeHUE O MpobieMe JaHHOW HayKHu. DKCIEpPUMEHTANIbHAS IeATEIIbHOCTD OyleT
CIOCOOCTBOBATH PA3BUTHIO MBICIUTEIBHBIX ONEPAUid M 00IIEMY HHTEIICKTYaJIbHOMY Pa3BUTHIO.
He menee BayKHBIM (paKTOpOM peasu3aliiy JAaHHOH MPOTPaMMBI SIBIISIETCS CTPEMIICHUE PAa3BHUTh Y
YUAIIHUXCS YMEHHS CaMOCTOSTEIFHO paboTarh, {yMaTh, SKCTIEPUMEHTHPOBATH B JIOMAIITHUX
YCIIOBHSIX, @ TAKXKE COBEPIICHCTBOBATh HABBIKM apPI'yMEHTALMU COOCTBEHHOH MO3UINH T10
OMPENEIIEHHOMY BOIPOCY.

ConeprxaHne IporpaMMbl COOTBETCTBYET MTO3HABATEILHBIM BO3MOKHOCTSIM IKOJIBHUKOB U
MPEIOCTABISIET UM BO3MOKHOCTH pab0TaTh Ha ypOBHE MOBBIIEHHBIX TPEOOBAHUH, pa3BUBas
y4eOHYI0 MOTHBALUIO.

CopneprxaHue 3aHATHN TpeACTaBIIsIeT OO0 BBEIEHUE B MUP IKCIIEPUMEHTAIBHON (QU3HKH,

B KOTOPOM YYaIIHecs CTAaHYT UCCIIEA0BATEISIMHA U HAYYaThCs MIO3HABATH OKPYKAIOIIUI UX MUD, TO
€CTh OCBOSIT OCHOBHBIE METO/IbI TIO3HAHHSL.

B ycnoBusx peanuzanuu 00pazoBaTeIbHOM MPOTPAMMBI ITUPOKO HCIIOIB3YIOTCSI METOTBI
y4eOHOTO0, UCCIIENOBATENHCKOTO, TPOOIEMHOTO dKcriepuMenTa. Pe0EHOK B mporiecce mo3HaHus,
nproOpeTas YyBCTBEHHBIH ((heHOMEHOIOTUUECKU) OTIBIT, TEPEKHUBAET MOTYUECHHbIE OUTYIIEHUS U
BITCUATIICHHUS. DTH MEPEKUBAHUS TPOOYKIAIOT U OOYKAAFOT MPOIECC MBIIILICHHS.
Crnenmduueckast popma opraHu3aiy NO3BOJISET YIAIIIMCS 03HAKOMHUTHCS CO MHOTUMHU
WHTEPECHBIMU BOIIPOCaMH (PM3UKH Ha TAHHOM dTare 00y4eHUs], BBIXOISIINMH 32 PAMKH ITKOJIEHOM
MIPOTPaMMBI, PACITUPUTH [IEJIO0CTHOE TPE/ICTABICHHE O MPodiieMe TaHHOH HayKu. JeTH momydaror
npodeccuoHaIbHbIC HABBIKH, KOTOPHIE CIIOCOOCTBYIOT JajdbHEHIIIEH COMaIbHO-OBITOBON 1
npodecCHOHaTBHO-TPYIOBOM alanTalliy B OOIIIECTRBE.

OO6pazoBaTenbHas NeATEILHOCTh OCYIIECTBIIECTCS 0 00IIe00pa3oBaTeIbHBIM ITpOrpaMMaM
JOTIOIHUTEIBHOTO 00pa30BaHus B COOTBETCTBUU C BO3PACTHBIMU M MHIMBUyaIbHBIMU
0COOCHHOCTSIMU JE€TEH, COCTOSIHUEM WX COMAaTUYECKOTO M IICUXHYECKOTO 3/10POBbs U CTaHIapTaMHU
Broporo nokojeHus (GI'OC).

HoBuzna nanHoit nporpammsl onpezeneHa gpenepaibHbIM FOCyIapCTBEHHBIM CTaHIapTOM
OCHOBHOT0 00111eT0 00pa30BaHHUs .

OTnuYUTEeNEHBIMU 0COOCHHOCTSMU SIBIISFOTCS:

1. Omnpenenenue BUJIOB OpraHU3aluy ACITEIbHOCTH YYalIUXCsl, HAIPaBJICHHBIX Ha JI0CTH)KEHUE
JIUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHUS MTPOTPAMMBI.

2. B ocHOBY peanu3anuu mporpaMMbl MOJIOKEHbI IEHHOCTHBIE OPUEHTUPHI U BOCITUTATEIbHbIE
pE3YNBTaTHI.

3. LleHHOCTHBIE OPUEHTALIMH OPTaHU3AIUH JIEATEIHHOCTH MPEANOIaraloT ypoBHEBYIO OIICHKY B
JTOCTIKEHUH IITAHUPYEMBIX PE3YJIBTATOB OJIHOM BO3PACTHOM TPYIIIIHL.

4. JlocTrkeHUs TUIAaHUPYEMBIX PE3YIBTATOB OTCIIEKUBAIOTCS B paMKaxX BHYTPEHHEH CUCTEMBI
OIICHKU: TIeJaroTOM, aJIMUHHUCTpAIHEH.

exu mporpamMmbi:

1. pa3BuTHE yMEHUS POBOIUTH HAONIIOACHNUS, TUTAHUPOBATD U BBIMOIHATH SKCIIEPUMEHTHI,
BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJETIH;

2. pa3BUTHE UHTEpECA U TBOPUYECKUX CIIOCOOHOCTEN ydaluxcs Mpu OCBOCHUU UMHU METOJIa
HAy4YHOTO MO3HaHU Ha (PEHOMEHOIOTUYECKOM YPOBHE;

3. ¢dopmHpoBaHue NMpeaCTaBIeHUH 00 U3MEHYMBOCTH M IO3HABAEMOCTH MHPA, B KOTOPOM MBI
JKUBEM;

4. BociuTanue yoe:KIEHHOCTH B BOBMOXKHOCTH MTO3HAHUS 3aKOHOB ITPUPO/IBI.

JlocTHakeHMe 3THX LeJiell o0ecnednBaeTCsl pelieHHeM CJeAYIIMX 3a1a4:

1) 3HaKOMCTBO Yy4aIIMXcsl ¢ METOJIOM HAyYHOTO IMO3HAHHS U METOJIaMH UCCIIeI0BaHUS 0ObEKTOB U
SIBIIEHUH TIpUPOIbI (HAOMIOAEHNE, OTIBIT, BHISBICHHE 3aKOHOMEPHOCTEH, MOJISIMPOBAHUE SBIICHHUS,
(bopMyIHpOBKa TUIIOTE3 U MMOCTAHOBKA 33/1a4 10 UX MPOBEPKE, MOMCK PEIIeHHs 3a/1a4, 110 BEJCHNE



UTOTOB M (pOPMYITMPOBKA BBIBOIA);

2) mpuoOpeTeHue yJalmuMucs 3HaHUH O IEPBOHAYAIBHOM CTPOEHHH BEIIECTBA, MEXaHHUECKUX,
(bU3NYEeCKUX BETUYNHAX, XapaKTePU3YIOIIUX ATU SBJICHUS;

3) dopmMupoBaHUE y yUaIIUXCsl yMEHHs HAOMIOOaTh U OMUCHIBATD SBJICHUS OKPY)KAIOIIETO MUPA B
UX B3aHMOCBSI3U C JPYTUMH SBJICHUSMH, BBISBIATH TNIaBHOE, OOHAPY)KMBATh 3aKOHOMEPHOCTH B
MIPOTEKAHUU SIBICHUH U Ka4€CTBEHHO OOBSICHATH HanOoJIee pacpoCTpaHEHHbIC U 3HAYMMBIE IS
YeJI0BEKa SBJICHUS TIPUPOJIBL;

4) oBnasieHue OOLICHAYYHBIMH MTOHATUSME: TIPHPOAHOE SIBIICHUE, IMIIMPUIECKH YCTAHOBIICHHBIH
¢axt, mpobiema, TUIIOTe3a, TEOPETUIECKUN BBIBOJI, PE3YIBTAT IKCIIEPUMEHTATLHON TIPOBEPKH;
5) HOHUMaHWE OTJINYXS HAyYHBIX JaHHBIX OT HEMIPOBEPEHHON HH(POPMAIIH, IICHHOCTH HAYKH IS
YAOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX U KYJIBTYPHBIX MOTPEOHOCTEN YEIIOBEKA.

Jlyig ycrienmHo# peanusaniy BOCIUTATeNbHOM MporpaMMbl HEOOX0AUMO OINPENEIUTh TPUHIIMIIBI
KU3HEAESITETbHOCTH KJIIACCHOTO KOJUIEKTHUBA:

- TIPUHIIAI IPUPOJI0COOOPA3HOCTH;

- IPUHIIUI TIPOTHO CTUYHOCTH;

- IPUHIIUT HHIUBUIYATH3aIUN U TudepeHInanny;

- IpUHIUN pedIeKCUBHOCTH;

- IPUHIUT KYJIBTYPOCOOOPa3HOCTH.

IIpeaMeTHBIMH pe3yJbTATAMM TPOTPAMMBI BHEYPOUHOU AeATeNbHOCTH «Du3ndeckast
nabopaTopus» SBISIOTCS:

1. yMeHHe TOIB30BaATHCS METOAaMHU HAYYHOTO TTO3HAHMUS, TIPOBOIUTH HAOIIONCHHS, TUTAHUPOBATH
MIPOBOJIUTBH IKCIIEPHUMEHTHI, 00padaThIBaTh Pe3yabTaThl H3MEPEHHIA,

2. HAyYUTHCS MOJIH30BATHCS H3MEPHUTEIBHBIMH TPUOOpPaMH (BECHI, THHAMOMETP, TEPMOMETD),
coOMpaTh HECJIOKHBIE IKCIIEPUMEHTANIbHbIE YCTAHOBKHU 1JIs1 IIPOBEJCHUS IPOCTEHUIIINX OIBITOB;
3. pa3BUTHE 3JIEMEHTOB TEOPETUYECKOTO MBIIIJIEHHUS HA OCHOBE (DOPMHUPOBAHUS YMEH U
yCTaHaBJIMBaTh (DAKTHI, BBIJICJIATh INIABHOE B U3y4a€MOM SIBJICHHUH, BBISBIIATh
IIPUYMHHOCIJIEACTBEHHBIE CBSI3M MEX/1y BETMUMHAMHU, KOTOPBIE €r0 XapaKTepHU3YIOT, BbIIBUTaTh
TUIIOTE3BI,

(bopMyIHpOBaTh BBIBOJIBL;

4. pa3BUTHE KOMMYHUKATUBHBIX YMEHUI: TOKIAIbIBAaTh O pe3yJbTaTax HKCIEPUMEHTA, KPaTko U
TOYHO OTBE€YaTh Ha BOIPOCHI, UCIIOIb30BATh CIIPABOYHYIO JIUTEPATYPY U APYI'He UCTOUHUKU
nH(pOpMaIUu.

MeTanpeaMeTHBIMH pe3yJIbTATAMH [IPOIPaMMbl BHEYPOUHOH 1€ TEIbHOCTH

«Duznyeckas 1ad0paTopus» ABISIOTCA:

1. oBaieHNE HaBBIKAMU CaMOCTOSATEIIBHOTO IPUOOPETEHNs] HOBBIX 3HAHUHM, OpraHu3alul yueOHOH
NeATeIbHOCTH, IOCTAHOBKH 11€JIeH, INITaHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKHU PE3yJIbTaToOB CBOEH
NEeATeIbHOCTH, YMEHUSAMHU MIPEIBUIETh BO3MOXKHBIE PE3yNIbTaThl CBOMX JIEHCTBUIA;

2. mpruoOpeTeHue OMbITa CaMOCTOSITEIBHOTO MTOMCKA aHaIN3a U 0T0opa HH(OopMaLK ¢
HCIOJIb30BaHUEM PA3JIMYHBIX HICTOYHUKOB U HOBBIX MH(OPMAITMOHHBIX TEXHOJIOIMH JJIs1 pEIIeHUs
HKCIIEPUMEHTAIbHBIX 3371a4;

3. dopmupoBaHue yMeHUI paboTaTh B IPYIIIE C BHIIOIHEHUEM PAa3IMYHbIX COLUAIBHBIX POJIEH,
MPEACTaBIATh U OTCTaUBaTh CBOM B3IVl M YOSKICHHS, BECTH JIUCKYCCHIO;

4. oBlaieHUE SKCIEPUMEHTAIBHBIMI METOJAMH PEIICHUS 3a/1ay.

JIMYHOCTHBIMH pe3yJIbTaTaMHU IIPOTPaMMbl BHEYPOUHOM JiesiTebHOCTH «Du3nueckast
nabopaTopus» SBISIOTCA:

1. c(hopMHPOBAHHOCTH O3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX
CIOCOOHOCTEN yJaluxcs;

2. caMOCTOATENBHOCTh B IPUOOPETEHNH HOBBIX 3HAHUM U MPAKTHUECKUX YMEHU;

3. mpuoOpeTeHre yMeHHs CTaBUTh Iepe]] co00 Mo3HaBaTeNIbHBIE 1eTH, BBIIBUraTh THIIOTE3bI,
JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHUS;

4. mpruoOpeTeHue MoJOKHUTEIHHOTO SMOIIMOHAIBHOTO OTHOLIIEHHS K OKpYKalollel Ipupojae u
camoMy ce0e KaK 4yacTu IPUPOJIBI.



Conep:xanue nNporpaMmmbl
Hay4unble MeToabl mo3HaHus (3 3aHATHSA)
Uro n3yyaer (puzrka. MeTopl HAYYHOTO MMO3HAHUS: HAOMIOIEHNE, SIKCTIEPUMEHT.
MeTo/bl TEOPETUUECKOTO NTO3HAHUS: U3MEPEHNUS], CPABHEHUS, aHAJIU3 SIBJICHUI, CHHTE3UPOBaHUE
(0600m1eHme) (haKTOB, YCTAHOBJIICHHUE MPHYUHHO-CIICICTBEHHBIX CBsA3ei. DU3NUYECKUE BETMUNHBI U
ux umepenus. Mzmepurensasie npubopel. MaremaTnueckas 3auch OOJIbIINX U MaJIbIX BEJIMYMH.
Jemoncmpayuu:
1. MexaHuueckue, TEII0BbIe, IEKTPOMAarHuTHbIE, 3ByKOBBIE U CBETOBBIE SIBJICHMSL.
2. Pa3znuuHble u3MepUTEIbHbIE TPUOOPHI.
Jlabopamopnwie padomui:
1. Onpenenenue LEHbl JEJIEHUS Pa3IMUHbIX U3MEPUTENbHBIX IPHOOPOB.
YuuMmcst M3roToBIATH NpocTeiiue NPpuodopsI U MoaeH (4 3aHATHSA)
Nsmepurenbubie mpubopsl. LleHa nenenus namMepuTenbHOTo npudopa.
Jemoncmpayuu:
1. Mepsl 1nuHBL: METP, AEUMETP, CAHTUMETD.
2. MepHblit nUIMHAP (MEH3YpKa).
3. U3mepenue yriioB npu MOMOIIM TPAHCIOPTHPA.
4. OpueHralysa Ha MECTHOCTH IIPU NIOMOIIH KOMITaca.
5. U3mepenue miomaien pasinyHbiX QUryp.
6. M3mepenue nynbca, TaBIeHUs.
Jlabopamopuwvie pabomuwi:
1. UsroroBnenune MaciTabOHON JIMHEWKH JUIMHOM 1 MEeTp U3 MIOTHOM Oymaru c JejeHus MU Ha
JEIUMETPBI, MPUIEM TIEPBBIA IEUMETP Pa3AeIUTh Ha CAHTUMETPHI M MUJUTUMETPHI.
2. MzroroBieHne KyOM4eCKOro CaHTUMETpa U3 Melia, TIIMHBIL, JIepeBa, Pe3UHbI W APYroro
Marepuana.
3. UsroroBienue u rpalyupoBaHUe MEH3YPKHU.
Yuumcs usmeparh (5 3aHATHIA)
[lena nenenust uamMepuTearHOTO Mpubdopa. ToUHOCTH M3MEpEeHUA. AOCOTIOTHAS 1
OTHOCHTEJIbHAS IOTPEIIHOCTb.
Jemoncmpayuu:
1. M3mepenue macmtabHON JTMHEHKOW UTMHBI KapaHalia.
Jlabopamopnwie padomuwi:
1. M3mepenune o0bEMa Tea npaBUIbLHOM (GOPMBI (IETCKOTO KyOMKa, KOpOOKH, KapaHalia).
2. OmnpeneneHrie BMECTUMOCTH COCYIOB pa3inuHOM EMKOCTH ( (hrrakoHa U3-TIOJ IaMITyHS,
KacTpIOJIU, Ba3hl ).
3. 3mepenue o0béMa TBEPIOTO TelIa HEMPaBUILHON (GOpMBI (KapTO(hEIHHbBI, TalKH,
[J1aCTMACCOBOM UTPYILKH).
4. JJaboparopHas padora «3mMepeHue TOMIUHBI TETPATHOTO JTHCTAY.
Y4dumcest MOIeTUPOBATD, BBIIBUTATh THIIOTE3bl, HA0II01AaTh U 00bACHATDH siBJIeHus (7
3aHATHII)
[lepBoHauanpHbIE CBEAEHUS O CTPOEHUU BenlecTBa. Monekynbl. B3anmozaeiicTBrue MoJieKyil.
Auddysus.
Jemoncmpayuu:
1. Mozenu KpucTauIMueCKuX PeIETOK pa3IMUHbIX XUMUYECKUX BEIECTB.
2. Mopenb OpOyHOBCKOTO JIBUKEHUSI.
3. JleMoHcTpanus sBI€HUS] CMAYMBaHUSI.
Jlabopamopnuie padbomut:
1. M3roroBnenune Moenel MOJIEKYI BOAbI, BOAOPOAA, KUCIOPOIa.
2. BeisscHeHue ycrnoBuii mpoTekanust AuQQy3uu.
3. Onpenenenue BpeMeHH MPOXOKIEHUS TUPPy3UH.
Y4aumcest ycTaHABIMBATH 3aBUCMMOCTH (6 3aHsTHI)
MexaHnueckoe IBUKEHUE U €ro XapakTepucTuku. Bunpl apuxenus. Tpaekropus u nytsb. Cucrema



orcuéra. Bzaumoneiicteue ten. Macca. IoTHOCTS.
Jemoncmpavyuu:

1. IlpuHuMn neicTBus oTBeca.

2. OnpeneneHue Macchl Tejia ¢ TOMOIIBIO PhIUAXKHBIX BECOB.
Jlabopamopnvie pabomer:

1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JBHKEHUSI.
2. OnpeneneHue cpeaHel CKOPOCTH HEPABHOMEPHOTO MIPSIMOJIMHEUHOTO JABUKCHHUSL.
3. Onpenenenne MIOTHOCTH MPEAMETOB JIOMAITHETO0 00MX0/1a.

4. OnpeneneHue MIOTHOCTH BOJbI, PACTUTEIBLHOIO Maciia, MOJIOKA.

BoisiBiIsIeM 3aKOHOMEPHOCTH (5 3aHATHI)
Bec tena. Cuna tpenus. Cuna tsixectu. JleiicTBre Ha TEJIO HECKOJIBKUX CHJL.
Hemoncmpayuu:
1. IlnnamomeTtp. M3Mepenune cuiibl ¢ TOMOLIBIO0 JMHAMOMETPA.
Jlabopamopnwie padomui:

1. OGHapyxeHue U U3MEepeHue Beca Tena.
2. Vzyuenune 3aBUCUMOCTHU CUJTBI TPEHUS CKOJIBKEHUS OT POJia TPYIIUXCS TOBEPXHOCTEH.
3aHumMare/bHbIe ONBITHI M0 Gu3uke (4 3aHATHS)
MeTtoKka MpOBEICHHSI OTIBITOB B JOMAITHUX YCJIOBUSX. AHKeTHpOBaHME yuanuxcs «Hackonbko
MMOHPABUJIOCHh BaM paboTaTh B KPYKKeE?»
Jemoncmpayuu: 3aHUMAaTEIBHBIEC OTBITH, OTIBITHI B JIOMAITHUX YCIOBHIX

Y4yeOHO-TEeMATHUYECKHI IJIAH

No Tema 3ansTUS Pezynbrar
3aHATHUSA
1. Hayunbie meTo el mo3HaHus (3 )
1 Uto mzyuaer pusuka. Metonpl HayuHoro U | [Tamarku «Kak miaHupoBarh U MPOBOTUTH
TEOPETUYECKOTO MMO3HAHMUS. HabOmonenuey, «Kak mianuposars 1
MIPOBOJUTH IKCIIEPUMEHT
2 ®u3nyecKue BEIUYUHBI U UX U3MEpPEHUE. | AJITOPUTM HAXOXKJICHUS LIEHbI JEJICHUS
N3meputenbHbie TPUOOPHI. HIKaJIbl K3MEPUTEIHHOTO Ipubopa
3 JlaboparopHas pabora «OmnpeneneHue [IpakTuyeckrie HaBbIKU MO ONPEAEICHUIO
LIEHBI JEJICHUS] pPa3InYHbIX LEHBI IIKaJIBI Tpubopa.
H3MEPUTENIbHBIX TPUOOPOBY.
2. Yuumcs U3roTOBJIATh MPOCTEHUIINE MPUOOPHI U MOAETH (4)
4 N3meputenbHbie MpubOpH U [IpaBua nmonb30BaHus MpuOOpamu.
HCIIOBb30BAaHUE UX B )KM3HU YEJIOBEKA.
5 JlaGoparopHas pabora «3rotoneHue MacmtabHas nuHelka JyimHoU 1 metp u3
MacIITaOHOM TMHEUKNY. IUIOTHOM Oymaru ¢ JeJeHUsIMHU Ha
JELUMETPBI, IPUUEM NIEPBBIN AELUMETP
pa3zfenéH Ha CAHTUMETPBl U MUJIJIUMETPBI.
6 JlaboparopHas pabota «M3rotoBienue Kybuueckwuii cantTumerp
KyOM4€eCKOTO CAaHTUMETPay.
7 JlaGoparopHas pabora «M3rotopneHue Mensypxka
U TPagyMpOBaHUE MEH3YPKU».
3. Yuumcs u3zmepsts (5)




TouHoCTh U3MepeHuit. AOCOTIOTHAS
OTHOCHUTEJIbHAS NTOTPEIIHOCTD.

YMeHue 3anuchiBaTh pe3yabTaT U3MEPEHMS
C y4€TOM MOTPELIHOCTH

9 JlaboparopHas pabora «3mepeHune DopMyIbl BEIYUCIICHUS 00BEMa

00béMa Tesa MpaBUIBLHON (POPMBD. PSMOYTOJIBHOTO Mapajuiesenumena, Kyoa,
UIAH]IPA

10 JlaboparopHas pabora «M3mepenne AJNTOPUTM U3MEpEHHIA
00béMa TBEPIOTO Tela HETPABIIILHOU
(bopMBD.

11 Jlabopatopnas pabota «OmnpeneneHue OTu€T Mo pe3ynbraramMm U3MepeHui
BMECTHMOCTH COCYJIOB Pa3IMYHOMN
EMKOCTHY.

12 Jlabopatopnas pabota «13mepenune OTuéT no pe3ynbraram padoThI
TOJIIIMHBI TETPATHOTO JINCTAY.

3. YuumMcst MOI€MpPOBaTh, BbIABUTaTh TUIIOTE3b], HAOMIONATh U OOBSICHSTh sBJIEHUS (7)

13 [IepBoHauanbHbIE CBEeEHUA O cTpoeHUH | KoHCekT
BelecTBa. MOJIEKYIIbI.

14 JlabopatopHas pabota «M3roTtoBienue Mopenu MOJIeKys BEIeCTB
MOJIeNIei MOJIEKYIT BOJIBI, BOJIOPO/Ia,
KHCIIOPO/Iay.

15 JIBmwxenue monekyn. duddysus. OnopHBIA KOHCTIEKT

16 B3aumoneiictBue Moliekyi. SIBnenue YerHoe counHenne «UTo s 3Haro o
CMayuBaHUS. MOJIEKYIax»

17 JlabopatopHas pabota «BeisicHeHUE OTuéT No pe3ynbsraram padoThI
YCIIOBUHM TIpoTeKaHus TUPPYy3Ur».

18 JlabGopatopHas pabota «OnpezaeneHue OTuéT No pesynbraram padoThI
BPEMEHH MPOXOKIACHUS TUPDY3UN.

19 O6o0matomee 3aHsATHE 3aHUMAaTENBHBINA paccKas ¢ PU3MIeCKUMU

HOHITUSIMU

4. Yaumcs yCTaHaBIIMBaTh 3aBUCUMOCTH (6)

20 Mexanuueckoe JBUKEHHUE U €TO Koncnekr
XapaKTepUCTUKU. BUIBI TBUKEHMUIA.

21 JlaboparopHas pabora «OmnpeneneHue OTtuér no pe3ynbraTam pabdoThI
CKOPOCTH PaBHOMEPHOTO JIBHKEHUSD).

22 JlaboparopHas pabora «OnpeneneHue OTtuér no pe3ynbraTam padoThI
cpenHeil CKopOCTH HEPaBHOMEPHOTO
MPSMOJIMHEIHOTO ABMKEHUSD).

23 Macca. I1n10THOCTS. OnopHbIi KOHCIIEKT

24 JlaboparopHas pabora «OmnpeneneHue OTtuét no pe3ynbraTam padoThI
TJIOTHOCTH MPEIMETOB IOMAITHETO
o0uxoza».

25 JIaGoparopHas pabora «OmnpeneneHue OT1uéT o pe3ynpraraM paboThI

IIOTHOCTH BOJbI, PACTUTCIIbHOT'O MacJjia,
MOJIOKa».




5. BerisicusieM 3akoHOMepHOCTH (5)

26 Cuua. Bec Tena. Koncnekr

27 JlaboparopHas pabora «O0HapykeHue | OTYET MO pe3ynbTaTam padoThI
U3MEpEHUE Beca Telay.

28 Cuna tpenus. JleiicTBue Ha TeJO Yeraoe counHerune «OTHAKIBI S
HECKOJIbKHX CHIL HPOCHYJICS, @ TPEHHE HCYE3IO. . ..)»

29 JlaGoparopHas pabora «M3yuenue cunbl | OTY4ET 1O pe3ynbTaTaM padoThI
TPEHUSI CKOJIBKEHHSI OT POJA TPYIIUXCSI
IMOBEPXHOCTEIN.

30 Ob6o06m1aromee 3aHsTHE 3aHuUMaTeIbHBIN paccka3 ¢ PU3NISCKUMHU

IIOHATUAMHA

6. 3aHMMareNnbHbIE ONBITHI 0 Gu3nke (4)

31-32 Becénblie onbITE B JOMANTHUX YCIOBHSX. | BEIOOP TE€MBI BBIITYCKHOTO MPOEKTA
(TOATOTOBKA SKCIIEPUMEHTA B JIOMAITHUX
YCIIOBHSIX, H3TOTOBJICHHE TPOCTEHIIIETO
(bu3HIecKoro mpudopa u T. 11.)
33 3amuTa MpoeKToB MO BEIOPAHHBIM duzndeckne mMprudOPbI, N3TOTOBICHHBIE
TEMaM. pYKaMH yJammxcst
34 O6o6maromiee 3anarue «toru AHanu3 aHKeT 10 BBISIBICHUIO HHTEpEca

paboThl». AHKETUPOBAHUE yUAIIUXCS.

paboTHI yJaluxcsi B KPY>KKe




Kanennapﬂoe-TeMaTn'{ecxoe IJIAHUPOBAHUEC.

Ne Tema Heab padorsl Pesyabrarnl 00yueHus Metoabl OoopynoBanue «Touka

3aHsl- | BHEYPOYHOIii pocTta» u od1ee

THA AesATeTbHOCTH ¢pusuyeckoe

o0opynoBaHue

1 Urto uzyqaer ¢pusuka. |Ilokazars yuammmcs poisb | JIMuHOCTHBIE: Habmtonenne | OnexkrpodopHas
Merto/ bl HAy4YHOTO M | (PU3HKH KaK HAyKH (dopMHpOBaHUE IEHHOCTHOTO bu3nIecknx MallvHa,
TEOPETUYECKOTO B MTO3HAHUU MHpa OTHOIICHHS K OTKPBITHSIM; SIBTICHUI KaMepTOH, IapHUK,
MO3HAHUSI. YHUBEpCaNbHbIE: XeJ00, MasTHHK,

NI03HABaTENLHBIN HHTEPEC; MAarHuT,
[IpenmerHsbIe: AIEKTPOMArHHT.
yYMEHHUE MPUMEHSATH TIOHSTHS: O3HakomIIeHHE
NPUPO/IA, SIBIICHUSI TIPHPOIHI, ¢ mudpoBoit
HaOJIIOIEHUE, OIIBIT, TEOPHSI. naboparopueit

2 dusznyeckue [To3nakomMuTh yqammxcs ¢ | JINUHOCTHBIE: Pa6ota co N3smeputenbHbie
BEJIMYUHBI U UX U3MEPUTENBHBIMU (opMHpOBaHUE LIEHHOCTHOI'O CIPaBOYHOU npuOOpHI: THHEIKa,
U3MEpEHHeE. npubopamu, BBECTH OTHOLIECHMS K OTKPBITHUSM; JUTEPATypoH, |MEH3ypKa, TMHAMOMETP,
W3mepurenbHble MOHATHE (PU3NUECKON YHUBepcanbHbIE: HaOmoneHne TPaHCHIOPTHUP, KOMIIAC,
pUOOPBHL. BEJIMYUHBI M €IMHUI] UX | [103HABATEJIbHbII HHTEPEC; amIIepMeTp, TEPMOMETD,

U3MEpEeHHMsL. ITpeamerHble: CEKyHJIOMep, AaT4UK
YMEHHUE ONPEAEIATh LIEHY JeIeHus TeMIepaTypsbl
IIKaJIbl; 3HaTh (PU3MUYECKUE BETMUUHBI
U €JMHMLIBI UX U3MEPEHUs;

3 JIaGoparopHas Omnpenenenue 1EeHbI JInuHOCTHBIE: JlaGoparopnas | M3mepurenbHble
pabota JIeTICHUS LITKaJIb (dopMHpOBaHUE CAMOCTOSTEIb- HOCTU B | paboTa npuOOpHI: THHEHKa,
«Onpenenenue npubopoB nproOpeTeHNH HOBBIX 3HAHUM; MEH3YypKa, AMHAMOMETD,
LIEHBI JI€TICHUs YHUBepcalbHbIE: TPaHCIOPTUP, KOMIIAC,
pa3IUYHbIX YMEHHE OpPraHu30BaTh CBOIO amIiepMeTp, TEPMOMETD,
U3MEPUTEITBHBIX NeSITebHOCTD; CEKyHJoMep.
puOOPOBY. [IpeametHble:

YMEHHE ONPENEINISTh LIEHY JCJICHUS
IIKAJIBL;




N3mepurenbHble [To3nakomuts yyamuxcsa | JIngHocTHbIE: Habmtonenue N3mepurenbHbie
npubOpsI U C U3MEPUTEIBbHBIMU (dopMHpOBaHUE CAMOCTOSITEIIBHOCTH B IpuOOPHI: JIMHEHKA,
WCIOJIBb30BaHUE UX B | TprOOpamu, IPUOOPETEHNHN HOBBIX 3HAHUIA; MEH3ypKa, AIMHAMOMETD,
YKU3HU YeJIOBEKa. HEOOXOTMMBIMU YEIIOBEKY | YHUBEPCAIbHBIE: TPaHCHOPTUP, KOMIIac,
B TIOBCEHEBHOM XU3HU | pOopMUpOBaHHE O3HABATEIHLHOTO amIepMeTp, TEPMOMETD,
UHTEpECa; CEKyHJIOMEp, MaHOMETD,
[IpenmeTHbIe: BECHI HallOJIbHBIE.
3HAKOMCTBO C pubopamu
HE0OXOJMMBIMHU YEJIOBEKY B
MMOBCEIHEBHON KM3HU.
JlaGoparopHas N3srorosnenune JImgHoCTHBIE: Jlaboparopnas | Kapron, MusuinMerposast
pabota MacIITaOHOM JIMHEWKU U | POpMUPOBAHUE CAMOCTOATEILHOCTH B | paboTa Oymara, TUHEHKa.
«M3roroBnenune €€ UCIIOJIb30BaHUE. NpUOOpPETEHNN HOBBIX 3HAHUN U
MacTabHoOI MIPaKTUYECKUX YMEHUM;
JIMHE K. YHuBepcalbHBbIE:
YMEHHE OPTraHU30BaTh CBOIO
JESTEIBHOCTD;
[IpenmeTHbIe:
U3TOTOBJICHUE
MacIITaOHOM JIMHENKHU U ee
UCIIOJIb30BaHUE.
JlaGopatopHas N3rotoBuTh KyOmueckuii | JInaHOCTHBIE: JlaGopatopnas | JIuHetika,
pabora CaHTUMETD. (GopMHpOBaHUE CAMOCTOSTEIBHOCTH B | paboTa HOYKHULBL,
«H3rotoBnenue nproOpeTeHNH HOBBIX 3HAHUM U IUTACTHJINH,
KyOH4€ecKoro IIPAKTUYECKUX YMEHUI; KapTOH.
CaHTUMETPA». YHuBepcanbHble:
YMEHHE OpraHUu30BaTh CBOIO
JESTEIIBHOCTD;
IIpenmernbie:
YMEHHE U3TOTOBUTH
KyOMUYeCKU CAaHTUMETD.
JlaGoparopHas H3rotoButh JInynocTHBIE: JlaGoparopnas | JIuneiika, 6aHOUYKa
pabota IIPOCTENIINN (dopMHpOBaHUE CAMOCTOSTEIBHOCTH B | paboTa U3-TI0J1 MalloHe3a,




«3rotoBienune
U rpagyupoOBaHUE
MEH3YPKI».

U3MEPUTEIbHBIN
npubop, HAYIUTHCA
€ro TpaJyHpoBaTh

nproOpeTeHNH HOBBIX 3HAHUH U
IIPAKTUYECKUX YMECHUM;
YHuBEpCaJIbHBIE:

YMEHHUE OPraHU30BaTh CBOIO
JESATEIbHOCTD;

[Ipenmetnbie:

YMEHHUE U3TOTOBIIATh

MEH3YpKY, I'PaiyupoBaTh €€ U
II0JIB30BAThC €10.

1oJjiocka Oymaru,
KJICH, HOXKHHIIBI,
OJHOPA30BBII
ITIPHII.

TO4YHOCTBH M3MEPEHUN.
AbGconroTHas U
OTHOCHTEIIbHAS
MOTPEITHOCTb.

TTo3HakoMuTh C
MOTPEIITHO CTIMHU
U3MEPEHUM.

JImgHoCTHBIE:

dbopMupoBanue
CaMOCTOSITENIBHOCTH B
NpUOOpPETEHNN HOBBIX 3HAHUN U
MIPaKTUYECKUX YMEHUM;
YHuBEpCallbHbIE:

YMEHHE OpTraHU30BaTh CBOIO
JESTEIBHOCTD;

[IpenmeTHbIe:

YMEHHE 3alIUCBHIBATD MTOKA3aHU C
Y4ETOM MOTPEIIHOCTH U3MEPEHNUN.

CamocTrosTens-
Has paborta

IO 3aITHCH
PE3YIIBTATOB C
y4ETOM
MTOTPEITHOCTH.

JIuHeiika,
TEPMOMETP.

JlaGopaTtopHas
pabora «M3mepenue
00BnéMa Temna
MPABHIBLHON (POPMBI».

HayuuTthes
onpenensaTh 00BEM
TBEPAOTO TENIA
MPaBWIbLHON
(hopMBI, MOJIB3YACH
JIMHEUKOH.

JImyHOCTHBIE:
dbopMupoBaHHE
CaMOCTOSATEIBHOCTH B
MpUOOPETEHNUY HOBBIX 3HAHUH U
MPaKTUYECKUX YMEHUM;
YHuBepcalibHbIE:

YMEHHUE OPraHU30BaATh CBOIO
JIeSITEILHOCTD,
IIpenmernbie:

YMEHHE HAXOUTh OObEM Tel
MPaBUILHON (POPMBIL.

JlaGopartopHas
pabora

JIuHeiika, TeTCKUM
KyOMK, KapaH/iaril,
KOpoOKa.

10

JlaGoparopHas
pabota «M3mepenue

Hayuutbcst u3mMepsTsb
00BEM Ten HelpaBUILHON

JInynocTHBIE:
¢dopmupoBaHue

JlaGopatopHas
pabora

Mensypka, Boaa,
KaM€Hb, Taiika,




00BEMa TBEPIOTO
T€Jla HENPABUIIBHOU
(bopMBD.

(hopMmBL.

CaMOCTOSITEIBHOCTH B
nproOpeTeHNH HOBBIX 3HAHUH U
IIPAKTUYECKUX YMEHUM;
YHuBEpCaAJIbHBIE:

YMEHHE OpraHU30BaTh CBOIO
JESITENIbHOCTB;

[Ipenmernbie:

YMEHHE HaXOJUTh O0bEM Tel
HENPaBUJIBHON (OPMBI,
NEPEBOAUTH MJI B CUCTEMHBIE
eIMHUIELI 00bEMA.

miacTmMaccoBas

UTpYLIKa,
KapToQerHa.

11 JlaGoparopHas Hayuutbcs onpenensate | JInuHOCTHBIE: Jlaboparopnast | Kactprons, ¢uakoH,
pabota BMECTUMOCTH Pa3IMYHBIX | (popMUpOBaHHUE paborta JTUTpOBas OaHKa,
«Onpenenenne E€MKOCTEH. CaMOCTOSTEIFHOCTH B MEH3ypKa, JTMHEHKa.
BMECTHMOCTH PHOOPETESHUN HOBBIX 3HAHUN U
COCYIOB Pa3JIMYHOMN MPAKTHYECKUX YMEHHUI;

EMKOCTHY. YHUBEpCANbHEIC:
YMEHHE OpPraHh30BaTh CBOIO
JeSITeTbHOCTH;
[IpenmeTHbIe:
YMEHHUE ONPEICISITh
BMECTHMOCTH COCY/IOB.

12 JlaGopaTtopHas Hayuutbcs JlngHoCTHBIE: JlaGopartopnast | JIuHelika, TeTpajb.
pabota «M3MepeHne | U3MEpSATh pa3Mepsl dopmupoBaHue pabora
TOJIIIUHBI TETPATHOTO | MAJIBIX TEll. CaMOCTOSITEIIBHOCTH B

JJUCTa».

NPUOOPETEHUN HOBBIX 3HAHUH U
MPaKTUYECKUX YMEHUM;
YHuBepcalibHbIE:

YMEHHUE OPraHU30BaATh CBOIO
JIeATEIIbHOCTh;

[Ipenmernsle:

YMEHHUE U3MEPSTH TOJILUHY
TETPAIHOIO JIUCTA.




13 [TepBoHnauanbHbIC [To3Hakomuth yyamuxcst | JIMUHOCTHBIE: Cocrapnenne | Dotorpaduu MoIEKyI
CBEJICHUS O CTPOEHHUHU | CO CTPOCHUEM dbopmupoBaHue pacckasa, Kommnrsrorep, Mukpockor
BELIECTBA. BEILIECTB. CaMOCTOSITEILHOCTH B KOHCTIEKTa OMOJOTUYECKUH, Karlis
Moutekyisbl. IpUOOPETEHUHN HOBBIX 3HAHUN U MOJIOKa, pa30aBIEHHOTO

IIPAaKTUYECKUX YMEHUM; BOJIOH.
YHuBEpCaJIbHBIE:

MO3HABATEIbHBIA UHTEPEC;

[IpenmetHbie:

3HaTh CTPOEHHUE BEIIECTB,

UMETh MMOHATHUE O MOJIEKYyJax.

14 JlabopatopHas Hayuntbesa u3roroBnsate | JINUHOCTHBIE: JlabGopatopuas | Ilnmactunun
pabota MOJICITA MOJICKYIT dbopmupoBaHue pabora Pa3HOTO IIBETA,
«M3roroBieHmne BOJIBI, BOJIOPO/IA, CaMOCTOSITEIHLHOCTH B MJIAaCTMACCOBBIC
MOJIETIeH MOJICKYIT KHCJIOPO/Ia. MpUOOPETEHNN HOBBIX 3HAHUH U MOJIEITA MOJICKYIT
BOJIBI, BOJIOPO/IA, MPaKTUYECKUX YMEHUM; BEIIIECTB, MPOBOJIOKA.
KHCIIOPOJIa». YHuBepcallbHbIE:

YMEHHUE OPTraHU30BaATh CBOIO
JeSITEbHOCTB;

[IpenmeTHbIe:

YMEHHUE U3TOTOBJIATh MOJIEIN
MOJIEKYJI TPOCTEHIINX BEILIECTB.

15 JIBrxxenue monekyn. | [lo3HakoMuTh ydamuxcs ¢ | JInuHOCTHBIE: ®poHTtanbHas | Monenb

Hudbdysus. sIBIICHHEM AU DYy3UH. 0CO3HaHHE IIEHHOCTHU Oecena OpOYHOBCKOTO
buznyecKrux 3HaAHUII; JIBU)KEHUSL.
YHuBepcajibHbIE: Komnerorep, Mukpockon
[I03HABATEJIbHBIN HHTEPEC; OUMONOTMYECKHA, Karuis
[IpenmerHnsie: MOJIOKa, pa30aBICHHOTO
3HaTh, B 4éM 3aK/II0YaEcTCs BOJIOM.
noustue «auddysusn»,
MpakTUYeCKast 3HAUUMOCTh B
JKW3HU YETIOBEKa.

16 B3aumoneiicteue OOBsACHUTSH, B UéM JInuHoCTHBIE: @®pontaneHas | bymara, pacturenapHoe
MOJIeKyIl. SIBneHue 3aKJIH0YAETCS SIBICHUE OBJIaJICHHE HAa YPOBHE 00IIIEr0 Oecena, Macio, BoJa,




CMauyuBaHUS. cmaumBanus. Jlokasare, | 0Opa3oBaHHUs CHCTEMOMN HaOIIoIeHNe CTEKJISIHHASI [JIACTHHKA.
YTO MOJIEKYIIbI bu3nUecKuX 3HAHUM;
B3aUMOJICHCTBYIOT. YHuBEpCaJIbHBIE:
MO3HABATEIbHBIA UHTEPEC;
[Ipenmernbie:
dbopMupoBaHUe 3HAHUI O
CTPOCHHMS BEUIECTB, B3aUMOJECHCTBUU
MOJIEKYIL.

17 JlaGoparopHas BersicauTs, npu JIngHOoCTHBIE: Jlaboparopnass | Mapranen, Bojia B
paboTa «BbIsicHEHHE |KaKUX YCIOBUSAX dbopMmupoBanue pabota crakane. Komnerorep,
ycloBui npoTekanus | auddysus npoTekaet CaMOCTOSITEIbHOCTH B MHUKPOCKOII
Thhy3un». obICTpEE. NpUOOpPETEHNN HOBBIX 3HAHUN U OMOJIOrMYECKUM, Karuis

MPAKTUYECKUX YMEHU; MOJIOKa, pa30aBIeHHOTO
YHuBepcalbHBIE: BOJIOU

YMEHHE OpTraHU30BaTh CBOIO

NS TEIbHOCTD;

[IpenmeTHbIe:

yMeHHe CHOpPMYITUPOBAThH

YCIIOBHSI, IPU KOTOPBIX

npotekaet nuddy3us.

18 JlaGopaTtopHas OnpenenuTs npu JlmuHoCTHBIE: Jlabopartopnast | Tepmomerp, 4achl,
pabora KaKuX TemIeparypax, (dopmupoBaHue pabora 2 crakaHa, BoJa,
«Onpenenenue BBICOKUX WJIM HU3KUX, CaMOCTOATENBHOCTH B Mapraser.

BpPEMEHU 1 dy3ust TpoOUCXOIUT nproOpeTeHNH HOBBIX 3HAHUM U Komnbrotep, MUKpOCKOT
IIPOXOXKICHUS ObIcTpee. NPAaKTUYECKUX YMEHUH; OMOJIOTHYECKUH, KaIlIst
i dy3um». YHUBepcalbHbIE: MOJIOKA,

YMEHHE OpPraHu30BaTh CBOIO pa30aBIEHHOTO

NeSITebHOCTD; BOJIOM

IIpenmernbie:

YMEHHE ONPENEIIATh BpEMS

POXOXKJICHUST TUPPyY3UH.

19 Ob6o6maroree [TonBenenue nToros JIMuyHOCTHBIE: Urposas YuebHUK
3aHSTHE paboThl, aHATIN3 OBJIAJICHUE HA YPOBHE OOILEro JIESATEIIBHOCTD




PE3YIIBTATOB. 00pa3oBaHUS CHCTEMO
bu3nUecKuX 3HAHUM;
YHuBEpCaJIbHBIE:
YMEHHE OpraHU30BaTh CBOIO
JESITENIbHOCTB;
[Ipenmetnbie:
YMEHHE UCIO0JIb30BaTh
bu3nvecKre 3HaAHUS B
MMOBCEIHECBHON >KM3HU.
20 Mexanuueckoe CdopmupoBarb JInuHoCTHBIE: ®poHTanbHass | Y4eOHUK,
JIBUKEHHE U €T0 MOHATHE MEXaHUYECKOTO | OBJIAJICHHE HAa YPOBHE 00ILIEr0 Oecena npe3entanus. lllrarus
XapaKTEPUCTUKHU. JIBHOKCHUS, 00pa3oBaHMs CUCTEMO abopaTOpHBIi
Buns! nrkeHni. chopMynHpoBaTh bu3nyecKux 3HaHUH ; MEXaHUYECKasl CKaMbsl,
€ro OCHOBHbBIE YHuBEpCallbHbIE: OpyCOK JIepEeBSHHBIMN,
XapaKTEPUCTUKHU, [To3HaBarenbHBIN UHTEPEC; IEKTPOHHBIN
paccMOTpPETH €10 [IpenmetHbIe: CEKYHJOMEp ¢
BUJIBL. 3HaTh MOHATHE JaTYUKAMH,
MEXaHMYECKOTO JBUKEHUS, MarHuTOYIPAaBIIsIEMbIE
IIyTH, TPAEKTOPUH, BUIOB TepPKOHOBBIE TaTYMKU
JBUYKEHUS. CEeKyHJ0MEpa
21 JlaGopartopHas Habnronate JInaHOCTHBIE: Jlaboparopnast | JIuneiika, yachl,
pabota IPSIMOJIMHEVHBIE dbopmupoBanue pabota W3TOTOBJICHHBIN U3
«Onpenenenune PaBHOMEpPHBIE IBUJKEHHUS; | CAMOCTOSATEIBHOCTHU B MOJIM3TUIICHA UJIU
CKOpOCTH HAY4YUThCS OIPEIEIIATh NpUOOpPETEHNHN HOBBIX 3HAHUN U HIENKa NapalloT,
PaBHOMEPHOTO CKOPOCTb PAaBHOMEPHOIO | IPAKTUYECKUX YMEHUU; porarka.
JBUKEHUSD. IPSIMOJIMHEMHOTO YHuBepcajibHbIE: [TaTuB nabopaTopHbIit
JBUKEHUS. YMEHHUE OPraHU30BaATh CBOIO MEXaHUYECKasi CKaMbs,

JIeSITEILHOCTD,
IIpenmernbie:

YMEHHUE ONPEIEIATh CKOPOCTh IIPU
PABHOMEPHOM JIBUKEHHUH.

OpyCOK JIepeBsSHHBI,
AJIEKTPOHHBIN
CEKYHJIOMED ¢
JTaTYuKaMH,
MarHUTOYIPAaBIIsiEMbIE
TePKOHOBBIE TaTYMKU




CeKyH/IoMepa

22 JlaboparopHas Habmonats JInuHOCTHBIE: Jlaboparopuast | JIuHelika, 9achl, MSIYHUK,
pabota HEPaBHOMEPHOE ¢dopmupoBanue pabota JIETCKasi UrpyLIeyHas
«Ornpenenenue JIBUKEHHUE; CaMOCTOSITEIbHOCTH B MalIlHKa, BOJA.
CpeIHEeN CKOPOCTH HAy4UTHCS OIPENCIIATh IpUOOPETEHNHN HOBBIX 3HAHUHN U [lTaTuB 1abopaTopHbIil
HEPaBHOMEPHOTI'O CPEIHIOI0 CKOPOCTh IPAKTUYECKUX YMEHUI; MEXaHUYECKasi CKaMbsl,
MIPSIMOJIMHENHOTO HEPAaBHOMEPHOIO YHuBEpCaJIbHbIE: OpyCOK JIepeBsSHHBI,
JIBKEHUSD. JIBUKEHUS. YMEHHE OpraHU30BaTh CBOIO ANIEKTPOHHBIN

JeSITENIbHOCTB; CEKyHJIOMED ¢
[IpenmeTtHsie: JaTYUKAMH,
YMEHHE HaXOJUTh CPEIHIO0 MarHUTOYIPABIIIEMbIE
CKOPOCTh HEPAaBHOMEPHOTO TEPKOHOBBIE TaTYUKHU
JIBIDKEHUS. CeKyHJIoMepa
23 Macca. [InotHoCTh. | DOpMHUpPOBaHME MOHATUN | JIMYHOCTHBIE: HabGmonenue, |BemectBa pa3Hoit

«Macca» U «INIOTHOCTbY». | OBJIQJICHUE HA YPOBHE 00IIEro ¢bpoHTanbHAs | IJIOTHOCTH, TAOJIUIIBI
00pa3oBaHMs CUCTEMOM Oecema IUIOTHOCTE.
(bU3NYECKUX 3HAHUH
YHuBepcallbHBIE:
ITo3HaBarenbHbIN HHTEPEC;
[IpenmeTHbIe:
dopmMupoBaHue
MpECTaBICHUN 0 Macce U
IUIOTHOCTH.

24 JlaGopatopHas Hayuuthcsa onpenensith JInuHnocTHbIE: JlaGopatopHasi | PeruakHbie BeCHI,
pabota IUIOTHOCTh TBEPABIX TN, | (POPMUPOBAHUE pabota MEH3YypKa, JIMHEHKa,
«Ormpenenenue 3Hast UX Maccy 1 00bEM. | CaMOCTOSITEIbHOCTH B MPEeaIMETHI JOMAITHETO
IJIOTHOCTH NpUOOPETEHNHN HOBBIX 3HAHUN U 00Ux0/1a, UTPYIIKH.
MIPEeIMETOB MPAKTUYECKUX YMEHUH;

JIOMAILHETO YHuBepcaibHbIE:
oluxoza». YMEHHE OpraHU30BaTh CBOIO

JeATEINbHOCTD;
IIpenmerHsle:
YMEHHE ONPENECIIAT




IJIOTHOCTD Pa3JIMYHbIX

BELIECTB.
25 JlabopatopHas Ornpenenuthb JlnunocTHBIE: JlaGopatopHasi | PeruakHbie BeChl,
pabota MJIOTHOCTD BOJBI, dbopMupoBaHue pabora MEH3YpKa,
«Ornpenenenue PacTUTEIBLHOTO CaMOCTOSITEIBHOCTH B CTaKaHbl, BOJA,
IJIOTHOCTH BOJIBI, Macja, MOJIOKa. NpUOOPETEHUN HOBBIX 3HAHUHN U pacTuTeIbHOE
PacCTHTEITHLHOTO MPAKTUYECKUX YMEHUI; MacJo, MOJIOKO.
Macia, YHuBepcallbHBIE:
MOJIOKa. YMEHHE OpraHU30BaTh CBOIO
NESITETbHOCTB;
[IpenmetHbie:
YMEHUE ONPEAEATh
IIIOTHOCTD JKHIKOCTEM.
26 Cuna. Bec rena. [To3nakoMuTh yyaniuxcs ¢ | JInaHOCTHBIE: @®pontanbHas | [Ipezenranus
TIOHSATHUEM CUJIBI, BECOM | OBJIAJICHHE HAa YPOBHE OOIIETO pabora, Gecena
TeNa; yMETb UX 00pa3oBaHUs CUCTEMOIT
n3o0paxarh Ha (bU3NYECKUX 3HAHUH
pUCYHKaX. YHuBepcallbHBIE:
MO3HABATEIIbHBIA UHTEPEC;
[IpenmeTHbIe:
3HATh MIOHATHE CHUJIbI, Beca
Tena.
27 JlaGopatopHas H3meputsb Bec Tell. JInuHnocTHbIE: Jlabopartopnas | JlunamomeTp, JIUCT
pabota dbopMupoBaHHe pabora KapTOHa, IITHYP
«OO0HapyxeHue u CaMOCTOSITEIbHOCTH B PE3UHOBBIM, MEIIOYEK C

HU3MCPCHHC BCCa
TCIIa».

pUOOPETEHNUN HOBBIX 3HAHUH U
MPaKTUYECKUX YMEHUM;
YHuBepcalibHbIE:

YMEHHE OPraHu30BaTh CBOIO
JIeATEIIbHOCTD;

[Ipenmernsle:

YMETbh U3MEPATH BEC TEIL.

TIECKOM HJIH COJIBIO,
TBEPIOE TEJO, JIUCT
danepsl, muct Oymaru,

IpyXUHA.




28 Cuna tpeHus. [Ipopomxuts 3HakOMCTBO | JINUHOCTHBIE! HaGmonenue, |Tabnuua,
JleiicTBue Ha TeN0 C CWJIaMH, CHJIa OBJIJICHUE HA YPOBHE 00ILEro Oecena, IIpEe3eHTalusl.
HECKOJIBKHAX CHIL. TpEeHUs U €€ BUJIBI. 00pa3oBaHUs CUCTEMOI COCTaBJICHUE
(bU3NUeCKUX 3HAHUH ; pacckasa
YHuBEpCaJIbHBIE:
M03HABATEIbHBIA UHTEPEC;
[Ipenmernbie:
3HaTh NOHSTHUE CUJIbI, CUJIBI
TpEHUS.
29 JlabopatopHas CpaBHHUTH CHITY JInuHoCTHBIE: Jlabopatopnas | [Ilunamomerp,
paborta «M3yuenue TPEHUS CKOJIbKEHUS U dbopmupoBaHue pabora JIEPEBSIHHBIN KYOUK,
CHJIBI CUIIY TPEHUS KaueHUsl. CaMOCTOSITEIbHOCTH B JIepeBSHHAs JOCKa,
TPEHUSI CKOJIbKEHUS NpUOOpPETEHNN HOBBIX 3HAHUN U JaucT Oymaru, JUCT
OT poJia TPYIIUXCS MPAKTUYECKUX YMEHU; Ha)kJauHOM Oymaru,
MTOBEPXHOCTE. YHuBepcanbHble: MaIIHKa ¢ PE3UHOBBIMU
YMEHHUE OPTraHU30BaATh CBOIO IIMHAMH, KyCOK PE3VHBI.
JeSITEbHOCTB;
[IpenmeTHbIe:
y3HaTh, OT YEro 3aBUCHUT CHJIa
TPEHUs.
30 O6o06maromiee YcraHoBneHue cBA3ei JInaHOCTHBIE: Urposas Kaprouku ¢
3aHATHE MEXIYy pa3InYHbIMU OBJIaJICHHE HAa YPOBHE 00ILIEr0 JESATENIbHOCTh | (PU3HYECKUMHU
HOHITUSIMU (PU3UKH. 00pa3oBaHUs CUCTEMOIT MOHATUSAMH.
buznyecKrux 3HaAHUII;
YHuBepcajibHbIE:
[I03HABATEJIbHBIN HHTEPEC;
IIpenmernbie:
UCIIONIb30BaHUE (PUIUUECKUX
3HAHUU B IIOBCEIHEBHON
KU3HH.
31 Becénble onbITH B Passurtue JInynocTHBIE: Hrposas IIpesenranus,
JIOMAIIHUX YCIOBUSX. | [TO3HABATEIBHOIO OBJIAJICHUE HA YPOBHE OOILEro NeSITeIbHOCTh, | 000pYHOBaHHE VIS
UHTEpECa, 00pa3oBaHUs CUCTEMOM HaOmofieHne, | IPOBEACHUS OIBITOB.




HMHTEJUICKTyaTbHBIX (buU3NYECKUX 3HAHUI; IKCTICpUMEH-
CIOCOOHOCTEH. YHUBepCanbHbIE: TaJbHBIC
MO03HABATEIILHBIA HHTEPEC; OTIBITHI
[IpenmetHbie:
UCTIOJIb30BaHNe (PU3NYECKIX
3HAaHHUI B TOBCETHEBHOM
KU3HH.
32 3amuTa npoekToB no | Pa3Butue JInuHOCTHBIE: Uccnenosanue |IIpesenranuu.
BBIOpPAaHHBIM TEMaM. | [TO3HABATEIILHOTO OBJIaJICHHE HAa YPOBHE OOIIETO
WHTEpeca, 00pa3oBaHUS CHCTEMO
WHTEJUICKTyaTbHBIX (bU3HYECKUX 3HAHUIA;
CIOCOOHOCTEH. YHuBEpcalbHbBIC:
MO3HABATEIbHBIA UHTEPEC;
[IpenmetHsle:
UCIIOJIb30BaHUE (PU3NUECKUX
3HAHUH B OBCEIHEBHOMN
KU3HH.

33 O06o0maromiee [TonBenenne uToros JInu"OCTHEIE: Uccnenosanne |AHKETBI I
3anstue «roru paboThI 3a rofl, aHaIHu3 OCO3HaHHE LIEHHOCTH yUamuxcst
paboTH. pe3yabTaToB (bU3NYECKUX 3HAHUI;

AHKeTHUpOBaHUE AHKETHPOBAHUSI. YHuBepcalbHbIE:
yUaIIuXcsl. Pednexcus. MO3HABATENbHBIN HHTEPEC;
[IpenmeTHble:
UCIOJIb30BaHUE (PUINUECKUX
3HAHUN B IIOBCEIHEBHON
KU3HH.
34 HroroBoe 3anstue. [TonBenenue nToros JInaHOCTHBIE: HccnenoBanue | AHKETHI AJs

paboTHI 3a roj1, aHAIN3
pe3ynbpTaToB
aHKETUPOBAHMSL.
Pecexcust.

0CO3HaHUE [ICHHOCTHU
buznYeCcKrx 3HAHUII;
YHUBEpCcaJIbHBIE:
II03HABATEIIbHBIA UHTEPEC;
[Ipenmernsle:
UCTIONIb30BaHUE (PUIUIECKUX

ydamuxcst




3HAaHWUH B IIOBCEIHEBHOMN
JKU3HU.




CHnuCOK MCNO0JIb30BAHHOM JIUTEPATYPHI:

1. MozenupyeM BHEYPOUHYIO JESITEIbHOCTh OOyJaromuxcs. MeToanyecKkiue peKoMEeHJaltu:
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4. ®u3uKa: mporpamMma BHEYPOUHOU eI TeIHLHOCTH Il OCHOBHOM IIKOJIBI : 5-6 kimace / E. M.
Hlynexxko, A. T. Hlynexko. — M. : BUHOM. Jlaboparopust 3nanuii, 2013.

5. Topun JI. A. 3aauMarenbHbIe ONBITH 110 Gusnke. — M.: [Ipocsemenue, 1985.
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Ludposrie odpa3oBaTebHbIE peCypChl:

1. Enunast koyuteknus udpoBsIx 00pa3oBaTenbHbIX pecypcoB. http://school- collection.edu.ru/
2. Karanor oOpa3oBarenbHbIX pecypcoB cetu uTeprert. http://katalog.iot.ru /

3. Poccuiickuii oOmeobpazoBarenpHbIi moprai. http:// www.school.edu.ru /

4. Enunblit katanor obpaszoBareiabHbIX HTEpHET-pecypcoB. http://window.edu.ru /,
http://shkola.edu.ru/. http://www.km-school.ru/ .

5. ABtopckas mactepckas (http://metodist.lbz.ru).

6. AropuTMBI perieHus 3aiad no ¢usuke: festivai.lseptember.ru/articles/310656

7. ®opMHUpPOBAHUE YMEHHUH yJaIIUXCS pemIaTh PU3nIecKue 3a1a4u:

revolution. allbest. ru/physics/00008858_0. Html
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