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MNOACHUTEJIBHASA 3AITUCKA

Hactosmas paGouass mporpamMMa cCOCTaBlieHa B COOTBETCTBUU C TpeOOBAHUSIMHU
®I'OC Ha ocHoBe aBropckoil mporpammel A.E. I'ypesuu, J[.A. Wcaes, JI.C. Ilonrak,
BKIIIOUEHHOM B TMepedyeHb mporpamm JUis 0Oeo0pa3oBaTeNbHBIX YUpPEXKICHUH, U
Metoanyeckoro mocobus «®Pusmka. Xumusg. 5-6 Kiacchk» C OMOpPOH Ha Y4eOHHUK
«Duzuka. Xumus. 5-6 kiace» A.E. I'ypesuy, J[.C. Ucae, A.C. IlonTak .

[MpodunsHoe oOydeHue mpeamnoiaraeT yriiyol€HHOEe W3ydeHHe Kypca (U3HKH,
MO3TOMY BO3HUKAaeT HEOOXOAWMOCTb MPEIBAPUTEILHOTO O3HAKOMJICHMS YYaIIUXCS C
NOHATUIHBIM aNMapaToM MAaHHOTO Kypca. JTO TMO3BOJHMT C(POPMUPOBATH y ydalluxcs
Oosnee uéTkue MpeacTaBleHUs O (QU3UMKE KaK HayKe O MPUPOAE, YCHIUTh (PU3NYECKHe
IPEJICTAaBICHUS O SIBJCHMSIX MPUPOAbI M €€ 3aKoHax. JlaHHBI Kypc OpHEHTHpPOBaH Ha
JeTel, MPOSBISIONIUX MOBBIIICHHBIA HMHTEPEC K H3YUEHHUIO XMUMHH M COOUPAIOIIMXCS
MPOIOJDKUTE 00pa30BaHUE B yUE€OHBIX 3aBEACHUSAX €CTECTBEHHO - HAYYHOT'O IPOQHIIS.

Heapb Kypca — crnocoOCTBOBaTh Pa3BUTHUIO YYAIlIUXCsl, TIOBBIIICHUIO UX MHTEpeca K
MO3HAHUIO 3aKOHOB NPHUPOAbI, NOJANOTOBKE UX K CHUCTEMAaTUYECKOMY HM3YUYEHHMIO KypCOB
GU3MKY U XMMHH Ha TIOCTEAYIOUINX dTanax o0yueHusl.

Peanu3zanus naHHOro Kypca 1o3BOJUT PEMIUTD CIEAYIOLUE MPAKTUYECKUE 3aJa4H:

OCYILECTBUTh IEPBOHAYAIILHOE O3HAKOMJIGHHWE YYaLIUXCS C TeMH (U3MYECKUMH U
XUMHUYECKUMHU SIBJICHUSAMH, C KOTOPBIMH OHHM HEIOCPEJICTBEHHO CTAJKHUBAIOTCS B
OKpYXaroIleM MHUPE;

HPUBUTH UHTEPEC K U3YUEHUIO GU3UKU U XUMUM;

Pa3BUTh MBIIIJICHUE y4YalIUXcs, CPOPMUPOBATh Y HUX YMEHUSI CAMOCTOSATEIBHO
npuoOpeTaTh U MPUMEHSTh 3HaHUsI, HAOIIOIaTh U OOBSICHATh PU3NUECKUE U XUMUUYECKHE
SBIICHUS;

OBJIaJICHUE IIKOJIbHUKAMH 3HaHUSIMH 00 SKCIEPUMEHTAIbHBIX (PaKTaX, MOHATHUSX,
3aKOHaX, TEOPUsX, METO/aX (PU3MUECKON U XUMHUECKON HAYKH;

(dopMHpoBaHKE TO3HABATEILHOTO UHTEpeca K (pU3KKe, XUMHUU, pa3BUTHE TBOPUECKUX
CIOCOOHOCTEH, 0OCO3HAHHBIX MOTHUBOB YUEHHS.

Kypc sBnsercss mpUHUMIIMAIBHO HOBBIM, OPHUEHTHUPOBAaHHBIM, INPEXJIE BCETO, Ha
pa3BUTHE JIUYHOCTU peOEHKA.

C ydyeroM TICHXOJIOTMUECKHMX OCOOEHHOCTeM JeTeil  JaHHOro  Bo3pacTa
IpelycCMaTpUBAETCsl  pa3BUTHE BHUMAaHUS, HAONIOAATEIbHOCTH, JIOTUYECKOTO U
KPUTHYECKOIO MBILUIEHNs], YMEHHUS TIPaMOTHO BBIPa)KaTh CBOM MBICIH, OIMCHIBATH
SBJIEHUS, YTO MO3BOJIUT NIPHU M3YYEHUH OCHOBHBIX KYpCOB (DU3MKU U XUMHH BBIIBUTAThH
TUIIOTE3bl, IPEeJIaraTh € MOJICNIM U C UX MOMOIIBI0 OOBSACHATH SIBICHUS OKPYXKAIOIIEro
Mupa, npeBpaieHus Bemiects. s popmMupoBaHus HMHTEpeca ydaluxcs K HU3YYEHHUIO
IpeaIMeTa U CTPEMJIEHUS K €ro MOHMMAaHMIO IIPEAIOJIAraeTcsl NCIO0JIb30BaHUE PUCYHKOB
pa3IMuYHbIX  SBJIEHUI, ONBITOB MW  HM3MEPUTEIbHBIX MPUOOPOB, KaueCTBEHHOE
MYJIbTUMENUNHOE COIPOBOKICHHE YPOKOB " 1a00paTOPHBIX pador,
HCIIOJIb30BaHUE HIPOBBIX CHUTYyallMi, a Takke OOJIbIIOE KOJWYECTBO KAaueCTBEHHBIX
BOIIPOCOB, SKCIIEPUMEHTATIBHBIX 33JJaHUN U TaOOpaTOPHBIX padoT.

Ocoboe BHHMaHHE B HOpOrpaMMe YAajdeHO (POHTAIBHBIM SKCIEPUMEHTAIHHBIM
3agaHusM. [Ipennomnaraercs, 4To BaXKHOE MECTO B Ipolecce paboThl HajJ KypcoM 3aiiMyT
PUCYHKHM Ppa3JIMYHBIX SIBIIEHUH, OMNBITOB W HW3MEpPUTENbHBIX HpubopoB. bosbinoe
KOJIMYECTBO  KAUECTBEHHBIX BOIPOCOB, MCIOJIb30BAHUE WIPOBBIX CHUTyaluil B
IPENoJIaBaHUM JI0JIKHO CHOCOOCTBOBATH CO3JAHMIO MHTEpECA ydallluXcs K MpeaMeTy U
CTPEMJIEHHE K €0 TIOHUMAHHUIO.

Kypc paccumtan Ha 35 wyacoB (lpa3 B Heaemo). ConepikaHue NpoOrpamMmbl
npenycmarpuBaer nposefaeHre 30 mabopaTOpHBIX M 3 KOHTPOJBHBIX paboT, BKIIOYAs



UTOTOBYIO KOHTPOJBHYIO paboTy.

Jns opraHu3anuu CaMmMOCTOSITENBHOM pabOThl y4yallMXcs MPU HU3YYEHHH HOBOTO
Marepuaia, a TaKXke JUIs 3aKpeIyICHUs] U MPOBEPKU MOJIYUCHHBIX 3HAHUN B KypC BXOAUT
pabouass TeTpagb, KOTOpas SBJSETCS COCTABHOM YacCThlO y4yeOHO-METOJIUYECKOTO
koMmiuiekTa aBTopoB A.E. I'ypeBuua, JI.A. Hcaera, JI.C. [lonTtak. B TeTpanb BKIIOUEHBI
BOIPOCHI U pacyeTHHIE 3a7a4H, SKCIIEPUMEHTAIbHbIC 33/1aHUA U J1a00paTOpHbIE PabOTHI.

Cucrema OLIGHKM JIOCTMDKEHHH OOY4YalOIIMXCS  BKJIIOYACT:  BBINOJHEHUE
71a00paTOPHBIX, CAMOCTOSITEIBHBIX M KOHTPOJIbHBIX pa®oT. Ilpu sTOM ucHomb3yercs
TpaauLMOHHAs 5 OajabHas cUCTeMa OLIEHUBAHUSA:

OLIEHKa «5» CTAaBUTCS 3a padoTy, BHIMOJIHEHHYIO TIOJTHOCTHIO 0€3 OIIMOOK U HEZOUETOB;
OlIeHKa «4» CTaBUTCS 3a pabOTy BBINOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYUHU B HEH He
Oonee omHOUM rpyOOH W OMHOU HerpyOoi ommOKH W OJHOrO Hemouéra, He Oojee TPEX
HEJIOYETOB;

OLIEHKA «3» CTAaBUTCS, €CIIM yYEHHK MPABUIBHO BBHIOJHWI HE MeHee 2/3 Bcell paboThI
WIM JIOMYCTHJ HE Ooiiee OIHOM TpyOoi ommOKM HU.JBYX HEAOYETOB, HE Oojee OgHOU
rpy0oii ommMOKH U OAHOM HerpyOoil ommOKHu, He Oojiee TpeX HErpyObIX OMMOOK, OTHOM
HerpyOoil ommmOKu U Tpex HelIO04ETOB, MPU HATMYKUU 4 - 5 HETOUETOB;

OLICHKA «2) CTABUTCS, €CJIM BBITIOJIHEHO MeHee 2/3 Beeit paboThi;

OIIEHKA «1» CTaBUTCS, €CJIM YYEHUK COBCEM HE BBIIIOJHUI HU OJJHOTO 3aJaHMs.

JUis  u3ydeHus Kypca PEKOMEHIYeTCsi  KJIacCHO-ypouHas CHCTeMa C
UCIIOJIb30BAaHUEM PA3JIMYHBIX TEXHOJIOTUH, hopM, MeToAoB oOyueHus. [ljis opranuzamnuu
KOJIJICKTHBHBIX W WHAWBUIYAIbHBIX HAOMIOACHWN (U3NYECKUX SBICHUH M IPOILECCOB,
u3MepeHuss  (PU3MUECKUX  BEMUYMH, TOATBEPXKACHUS TEOPETUUYECKUX  BHIBOJIOB
HEOOXOJUMBl CHUCTEMAaTHYeCKas I[OCTAHOBKA JEMOHCTPALMOHHBIX OIBITOB YYMTEJEM,
BBINOJIHEHHE Ja00paTOPHBIX paboT.

IIpu usydenun ¢usuku B 7-11 kimaccax HaHHBIM Kypc MO3BOJUT OOJIETYUTH
NOHUMaHHe (PU3MUECKUX TEPMHUHOB, (OPMHUPOBAHUE YCTOWUYHMBBIX HABBIKOB DPELICHUS
3a/1a4, TEOPETUYECKMX W MaTeMaTHMYeCKHUX BBIBOJOB 3aKOHOB MPHUPOAbI, Pa3IUYHBIX
TEOpUI U UCCIIEN0BATENBCKUX ITPOEKTOB.

Y4eOHO-MeTOANYECKU KOMIUIEKT Ul PeaTnu3allii COAepKaHus MpOorpaMMbl BKITFOUAET:

I'ypesuu A.E., UcaeB [I.A., Ilonrak JI.C ®dusuka. Xumus. 5-6 xmacc. - M.: Jlpoda,
2010.-191;

BBenenue B ecTeCTBEHHO - HayuHbIe MpeaMeThl. EcTtecTBo3Hanue. @usuka. XuMus. 5 KII.:
pabouas terpans / I'ypesuu A.E., Ucaes [I.A., [Tontak JI.C.-M.: JIpoda, 2012.-64 c.

1. HopmaTuBHbBIE JOKYMEHTBI, 00ecleYuBAIOIINE PeaIn3aluio MPOrPaMMbl.

Ne HopMaTuBHBIE T0KYMEHTBI

3akoH Poccuiickoit @enepannn «O6 00pazoBaHUN».

Astopckas nporpamma A.E. I'ypesuuy, J[.A. Hcaes, JI.C. IlonTak. ®usuka.
Xumust. 5-6 Kacchl.

Oenepanbhblii nepeueHb yueOHMKOB (IIpuxaz Munobpuayku Poccun «O6
VIBep)KIeHUH  (efepabHBIX  TMepeyHeld  YYeOHHKOB, PEKOMEHOBAHHBIX
(TomymieHHBIX) K  HCIOJNB30BAaHMIO B 0Opa3oBaTeNbHOM  IIpolecce B
00pa3oBaTENbHBIX YUPEIKACHUAK, PEATH3YIONINX 00pa30BaTeIbHBIE MPOrPAMMBI
obmero oOpa3oBaHMsI M HUMEIOIIMX TOCYJAapPCTBEHHYIO aKKpEAWTAIMIo, Ha
2012/2013 y4yebnsiii ron» ot 27 nexkadps 2011 r. N 2885 1.)




2. Iean u3zyyeHus Kypca

KoMmnerenunn

Oo0meyuyeoOHbIE

MHTEIUICKTyaTbHOE pa3BUTHE YUaIIAXCS,
(bopMHpOBaHHE KA4YeCTB MBIIUICHHUS, XapPaKTCPHBIX JUIS
(U3MYECKON  JEATENPHOCTH M HEOOXOMUMBIX  JUIS
MPOJTYKTHBHOM JKU3HU B OOILIECTBE;

(dbopMUpOBaHHE TPEICTABICHUA 00 UACSIX MW METOAax
M3YYCHUS TPUPOJBI, O Pu3uke Kak Gopme e€ OnmucaHus U
METOJIC TTO3HAHUS JCHCTBUTEIHLHOCTH,

(dbopMUpOBaHHE TIPEACTABICHHA O (U3MKE KaKk 4YacTH
0O0IIICYETIOBEUECKOW  KYJIbTYPbI, TIOHUMAaHHS 3HAYUMOCTH
(bu3uKHU 17151 OOIIECTBEHHOT'O TIpOrpecca;

POOYXKJICHHE MHTEpPEca K CAaMOCTOSTEILHOMY TBOPUYECKOMY
MBIIICHUIO;

(GOpMUPOBAHHE VY YYAINIUXCS PAlMOHATBHBIX YMCHHHA H
MpUEMOB YMCTBCHHOH JICSITEITLHOCTH;

BOCITUTAHHE KYJIBTYPBI MBIIIUICHUS,
MUPOBO33PEHUYECCKOMN KYIbTYPhI YUaIIHXCSI.

IIpeaMeTHO-OpHeHTHPOBAHHbIE

OBJIaJICHUE KOHKPETHBIMU bu3nuecKuMu
MOHATUSIMH, HEOOXOJMMBIMM ISl M3Y4EHHUs Kypca (hU3HKH,
U1 TPOIOJKEHHsT 00pa30BaHus;

[IPEJICTaBIIATh MPAKTUYECKOE IPUMEHEHHE 3aKOHOB (DU3UKHU U
XUMUHM, SBICHUHM M  IPOLECCOB, IPOUCXOAAIIUX B

OKpYXKAIOIIeM Hac MHPE.

3. CTpyKTypa Kypca.

Ne Moayas (ri1aBa) IM4eCTBO
JacoB
1 Baenenue 3
2 Teio 1 BEEecTBo 11
3 BianMmoeiicTBrE TEN 13
4 Dusnyeckre 1 XMMUYECKHUE SIBJICHUS 8
OO111ee KOJTMIECTBO YaCOB 35




Conep:kanue y4eOHOro npeamera.

HanmeHnoBaHue pa3iesioB KoanuecTBo OcHOBHBIE cOJepKaTeIbHbIe JUHUI
MPOrpaMMbl 4acoB
Brenenue 3 @du3uka — Hayka O MPUPOJE.
Dr3UYECKUE SBIICHUS.
Meroasl O3HAaHUS IPUPOJIBIL:
HA0JII0ICHUE, OIIBIT, TEOPUSI.
MucTpymenTapuil
ricclieI0BaTeNs: nabopaTopHOe
00OpyI0BaHUE. W3mepuTtenbHbie
pubopsl. [Ipocreiimme n3mMepeHus.
Teno u BemecTBo 11 X apakTepucTUK1 Tel 51
BEIIIECTB.
Teepnoe, JKUJIKOE,

ra3000pa3HOe COCTOSTHIE BEUIECTBA.
Macca Tena. DTajloH Macchl.
3MepeHne Macchl Tella C TOMOIIBIO
BECOB.

Temneparypa. Tepmomerp. Ctpoenue

BEIIECTBA.
MoOJEKyJIbl U aTOMBL.
J{BroxeHe MOJIEKYII.
JIudpdyzus.

BzaumoneiictBue qacTHI]

BemiectBa. OOBSICHEHHE  pa3IMYHbIX
COCTOSIHUM  BeIllecCTBA HAa  OCHOBE
MOJIEKYIISIPHO-KHHETHYECKUX
[IPEICTaBICHUN.

Crtpoenue atoma. [ImoTHOCTB
BEIECTBA.




B3anmoneicTre Ten 13 Cuna Kak  XapakTepUCTHKA

B3aIMOJICHCTBHS.

SBneane  Tarorenmsa. Cwuna
TSKECTH.
Bec Tema. HeBecomocTs.

Hedopmarusi. Bupt

nedopmaruii. Cusa ynpyrocr.
3mepenue cuil. JluHaMoMmeTp.

Cuna tpenus. Ponb TpeHus B
npupoge U TexHuke.  CrocoOwl
yCHIIeHUs U OcIa0JaeHus TPEHUSI.

HaBnenue TBEPABIX Tell.
3aBUCHMOCTh JIaBJCHHS OT ILIOIIAIN
OTIOPBI.

[Tepenaua JIaBIICHUS
PKUIKOCTSIMA M ra3aMu. 3akoH

[lackans. JlaBmenue Ha TiIyOuHE
bk IKoCTH. CoOoOIIaroIuecs CoCy/ibl.

JlericTBHUe JKUJIKOCTH Ha
[OTPYKEHHOE B HUX TEJO.
ApxuMeoBa cujia. Y CIOBUs IIaBaHUS
Teln.

Du3nyeckue U XUMUUYECKUE SBICHUS 3 MexaHn4yeckoe JIBHOKCHHE.
Bunbl  MeXaHMUYECKHUX  JBUIKCHHIA.
CKOpOCTb. OTHOCUTETHHOCTH
MEXaHUYECKOTO JIBUKEHUSI.

3Byk. Mcrtounuku  3ByKa.

DXOJIOT.

Paznoobpaszue TETJIOBBIX
siBiieHni. TermoBoe pacuimpeHue Tel.
[1aBnenue u otBepAeBanue. Mcrnapenue
1 KOH/ICHCAITHS.

Temonepenayva.

4. TlmanupyemMble pe3yJibTAaThI 110 pa3aejaM NPporpaMMBbl.

Dopmuposarnue ynugepcanbHbIX yueOHbIX NO3HABAMENbHBIX OeliCH UL
Dopmuposanue 6a306b1X 102UHECKUX OElICHBUIL

= BpinBuUraTh runotesbl, 00bSICHIIONINE TPOCTHIE SIBICHUS, HATIPUMED:
—TI0YeMY OCTAaHABIIMBAETCS JIBHDKYIIIEECS IO TOPU30HTAILHON TOBEPXHOCTH TEIIO;
—TI0YeMY B JKapKYIO MOTOIY B CBETIION OCK I MPOXJIaTHEE, YeEM B TEMHOM.

« Crpouth mnpocteiiine Mojenu (U3NYECKUX SBIEHUN (B BHJE PHUCYHKOB WIH
CXEM), HallpuMep: MaJieHue IPeIMETa; OTPAXKEHHUE CBETa OT 3€pKaJIbHONU MOBEPXHOCTH.

= [Iporno3upoBaTh CBOWCTBA BEIIECTB Ha OCHOBE OOIIMX XUMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII BEUIECTB, K KOTOPHIM OHU OTHOCSITCSL.

= OOBACHATH OOITHOCTH MPOUCXOXKICHUS U IBOJIOMUN CUCTEMAaTUYECKUX TPy
pacTeHull Ha MpUMepe COMOCTABICHUSI OMOIOTHUECKUX PACTUTENBHBIX 00BEKTOB.
Dopmuposanue 6a308b1X UCCE008AMETbCKUX OCUCMEULL

« HccnenoBanue sBICHHS TETUIOOOMEHA IMPU CMENTUBAHUH XOJIOAHOU U TOPSYEH BOJIBI.

» HccnenoBanue mpoiiecca UCIIapeHus pa3InYHbIX KUIKOCTEH.

« [InanupoBaHWe ¥ OCYIIECTBICHHE HA TMPAKTHKE XUMHUYECKUX HKCIEPUMEHTOB,
IpOBeJCHNE HAONIO/IEHUH, TMIOJIydeHHE BBIBOJOB IO pe3yJbTaTaM JKCIIEPUMEHTA:



oOHapyxeHHe Cynb(}ar- HOHOB, B3UMOJCHCTBHE pPa30aBICHHON CEPHON KHUCIOTHI C
IIUHKOM.

Paboma c ungpopmayueit

AHaNM3UPOBAaTh OPUTMHAIBHBIA TEKCT, IOCBAIICHHBIA HCHOJIB30BAHUIO 3BYKa (WU
yIbTPa3ByKa) B TEXHUKE (IXOJIOKAIUS, YIbTPA3BYK B METUIIUHE U [IP. ).

BrinonaHsaTe 3a1aHus 110 TEKCTY (CMBICIIOBOE UTEHHUE).

Hcnonp30BaHue NpU BHIMOJIHEHUH Y4EOHBIX 33/laHUN U B MPOILECCE MCCIIE0BATENbCKON
JEATEIbHOCTH  HAYYHO-TIOMYJISIPHYIO  JIMTEPATypy  XHMMHUUYECKOrO  COJEp KaHus,
CIIpaBOYHbIEC MaTepHuaibl, pecypchl MHTEepHeTa.

AHaIM3upoBaTh COBPEMEHHBIE HCTOYHUKU O BaKI[MHAX U BaKUMHUPOBaHUU. OOCYXIaTh
POJIU BaKLKH U JIeYeOHBIX CBIBOPOTOK JJISi COXPAHEHUS 3/10pPOBbs YEIOBEKA.
Dopmuposanue yHUBEPCATbHBIX YUEOHBIX KOMMYHUKAMUGHBIX OClICHEUIL
CorocTaBsATh CBOM CYXKICHUS C CYXACHUSMHU JIPYTUX YYAaCTHUKOB ITUCKYCCHH, IPHU
BBISIBICHUM PA3JIM4YMM ¥ CXOACTBA IMO3MIMI 110 OTHOIICHHIO K OO0CYXKIaeMoit
€CTECTBEHHO- HAyYyHOI mpoodiieme.

BolpaxxaTh CBOIO TOUKY 3pEHHs Ha PEIICHHE €CTECTBEHHO-HAYYHOH 3a/lauyd B YCTHBIX U
MMCbMEHHBIX TEKCTaX.

[IyOnuyHO  TPEACTaBISATH  PE3YNbTAaThl  BBINOJIHEHHOTO  €CTECTBEHHO-HAYyYHOTO
UCCJICIOBAHMS MU MPOEKTa, (PU3MYECKOro WM XMMHYECKOTO OIbITa, OMOJIOrHYECKOTO
HaOJIOICHUSI.

Onpenenars ¥ TPUHUMATH 11€]1b COBMECTHOM ACSTEIIBHOCTU 0 PEIICHUI0 €CTECTBEHHO-
Hay4yHO! NMpoOseMbl, OpraHu3aus AeUCTBUI 110 e JOCTHXKEHUIO: 00CYKIEHHE Mpoliecca
U pe3y/bTaTOB COBMECTHOM paboThl; 0000IIeHe MHEHII HECKOJIBKUX JIFOJICH.
KoopauanpoBath cBOM AEUCTBUS C IPYTMMHU YJI€HAMU KOMaHJbl MPU PELICHUU 3a/Jauu,
BBITIOJIHEHUH €CTECTBEHHO-HAYYHOT'O MCCIIEJOBAHUS UM ITPOEKTA.

OueHuBaTh CBOM BKJIAJl B PEIICHHE €CTECTBEHHO-HAYYHOW MPOOJIEMBI MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMH KOMaH/IbI.

Dopmuposanue yHugepCaIbHbIX yUEOHBIX PECYTAMUGHBIX OCiCGUTL

BrisiBenne mpoOseM B KU3HEHHBIX U YUCOHBIX CHUTYAIUSAX, TPEOYIOMUX ISl PEIICHUS
MPOSIBJIEHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH.

AHanu3 ¥ BBIOOp Pa3IUYHBIX MOAXOA0B K MPUHATHIO PEIICHU B CUTYaIUAX, TPEOYIOIINX
€CTECTBEHHO-HAY4YHOU IPaMOTHOCTH u 3HAKOMCTBa c COBPEMEHHBIMU
TEXHOJIOTUAMM (MHAMBUIYATbHOE, IPUHATHE PEIICHHUS B IPYIIe, IPUHATHE PEIIEHUI IPyIIoNn).
CaMocCTOsATEIbHOE COCTABIEHUWE AITOPUTMOB PEUICHUSI €CTECTBEHHO-HAYYHOM 3a1adyu
WIM TUTaHa  €CTECTBEHHO-HAYYHOTO  HCCIEAOBAaHHUS C  Y4€TOM  COOCTBEHHBIX
BO3MOXHOCTEH.

BripaboTka afgeKkBaTHOW OIIEHKH CHUTYallMd, BO3HHKIIEH TPH PEIICHHH E€CTECTBEHHO-
HAay4YHOM 3aJayd, WU TpPH BBIJBWKEHUM I[JJaHA M3MEHEHMsI CUTyallud B Cllydae
HEOOXOTUMOCTH.

OOBsicHeHHe TPUYMH JOCTHKCHHS (HEIOCTH)KCHHS) PEe3ylIbTaTOB JEATEIbHOCTH TI0
PEIICHUI0  ©CTeCTBEHHO-HAYYHOW  3a/1aud, BBINIOJIHEHHH  €CTECTBEHHO-HAYYHOTO
UCCIIEI0BAHMUS.

OneHka COOTBETCTBUSI pe3yibTaTa pEIICHUS E€CTECTBEHHO-HAYYHOW TPOOJIEMBI
MOCTAaBJICHHBIM LIEJISIM U YCIOBUSIM.

['0OTOBHOCTB CTaBUTHL ce€0s HA MECTO JIPYroro YeJ0BEKa B XOJIE CIIOpa MM JTUCKYCCHUH TIO
€CTECTBEHHO-HAYYHOU MpoOJieMe, WHTEPIPETAIINH PE3yIbTaTOB €CTECTBEHHO-HAYYHOTO
MCCJIEI0BAHMS; TOTOBHOCTh TOHMUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTroro



Monayab Nel

NmeTh npeacTraBJeHUE 0: O (1)I/IBI/II-IGCKI/IX U XUMHYCCKUX ABJICHUAX,

«Tena u BerecTBa»

«BBenenue» YMeTh: 00paIaTecs ¢ MPOCTEUIINM (PU3UIECKUM U XUMUYECKUM
000pyI0BaHNEM; IPOU3BOAUTH MPOCTEHUILINE U3MEPEHUS; CHUMATh
[MOKAa3aHUs CO IIKaIbl Tpudopa;
Moayab Ne2 NMeTh npeacTaBjieHne 0: TOHATHS Macchl (0003HaYEHUE, 3TAIOH

KUJIOTpaMMa, CII0CO0 U3MEPEHUS - PhIUAXKHbIE BECHI), INIOTHOCTh
BemecTBa (0003HaueHue, hopmysna pacuéra, €UHUIIBI ITIOTHOCTH)
MOJICKYJISIPHO - KHHETHYECKON TEOPUH CTPOCHHUS BEILIECTBA; CTPOCHUE
ATOMa; PACIONIOKEHIE XUMUYECKUX AIEMEHTOB B MIEPUOIUYECKOM
TabJuIe.

YMeTb: YMETb MOJIb30BaThCS U3MEPUTEIbHBIMU IPUOOpaMHU (JIMHEHKOIA,
[pBIYa)KHBIMHU BECAMH, TEPMOMETPOM, MEH3YPKOH, INHAMOMETPOM),
ONpPEAEIATh IUIOTHOCTh BEIIECTBA IO TAaOJIHIIE.

Mopyab Ne3
«B3anmoneiicTBue
TCID»

MeTh TIpeACTaBJIEHHE O0: I[IOHATHE CHJIBI KaK XapaKTEPUCTHKH
NIeViCTBHSL OJJHOTO Tella Ha APYroe, 0003HAYCHHE CUJIbI, CIAUHHILY CHJIIBI
(HBIOTOH), IPUOOP 11 U3MEPEHUS CUIIbI (AMHAMOMETP), MHOT0OOpasue
ciul (cuiaa TSDKECTH, CHJIa YIOPYTOCTH, BEC Tela, Cuja TpPEHUs,
ApXHUMeEI0OBa CUJjia), TOHATHE «IaBJICHHWE» (ero o0o3HaueHue, Gpopmyny
pacuéra, SIMHHIY W3MEPCHUS — MacKajib, NPUOOp JUIS H3MEPEHHUS
aBieHus — 6apoMeTp).

YMETb: I[10JIb30BATHCA JTUHAMOMCTPOM, OIIPCACIATE CUITY, JaBJICHUC.

Monayanb Ned
«DPuU3nYecKue u
XUMHAYECKUE SIBICHUDY

NMmernb NpeacTaBjJaceHue 0: MCXaHUYCKOM ABHXKCHUH, CKOPOCTH,
OTHOCUTCIIBHOCTH MCXaHNYCCKOT'O IBHXKCHUA

YMeTh: IPUBOJUTH IPUMEPHI Yu&Ta, IPOSBICHUS WU IPUMEHEHUS
(u3HYeCKUX ABJIEHUH B IPUPOJIE, TEXHUKE U OBITY; OIMCHIBATH OIBITHI,
MJUTIOCTPUPYIOIIME MPUTSKEHUE Tell K 3eMile, TPEHUE, BHITAIKUBAHUE TEJ
13 KUAKOCTHU U Tra3a; MPUBOJIUTEH IPUMEPHI IPOSBICHUS,

MCTIOJIb30BaHUs, yuéTa B OBITY

5. KajeHgapHo-TeMaTH4ecKoe IJIAHHPOBaHNeE Kypca 5 M Kiiace

Ne Tema ypoka JIa0. IKOHTpOJIL
padoThbI HbIE
padoThbI

1  [[Ipupona. Tena u BemiecTna.

2  [Yro mzyuaer pusmka. Uro usyqaer xumus. Hayunsrit
Meton. JJabopaTopHoe ob6opyaoBaHUE.
3mepuTenbHble Tpubopsl. M3mepenust.

3 Plaboparopnas pabora Nel «Onpenenenue pa3mepoB INel, No2, Ne3
(dbuzmveckoro Tema» Jlaboparopuas padora Ne2

«3mepenne o0bEéMa sxuKocT». JlaboparopHas
pabota Ne3 «M3mepenune 00bEMa TBEPOTO TEIAY.

4 |®opma, 00BEM, 1IBET, 3amax. JJaboparopHas pabora No4
INo4 «CpaBHEHHE XapaKTEPUCTUK GUBNUECKUX TEID).
Cocrosinus BemectBa. Jlabopatopras padora Ne5
«HabmroieHne pa3muIHbIX COCTOSIHUNA BEIIECTBAY.

5  [Macca. [IpaBuiia u3smMepeHHs Macchl Tejla ¢ MOMOIIBIO INeS, Neb
[PBIYAXKHBIX BECOB.
«3MepeHne Macchl Tella Ha PhIYaKHbBIX BECAX).

JlaGopaTtopnast pabota Ne6




Temmneparypa. JlaGoparopnas pabora Ne7 «3mepenue
TEMIIEPaTyPHbI BOJBI 1 BO3TyXay.

Crtpoenue BemiectBa. JlabopaTopHas padora Ne§
«HaO:ro1eHne IeTMMOCTH BEIIECTBAY.

J[BroxeHue yacTull BeuiecTa. JlabopaTopHas paboTa
Ne9 «Habmronenue siBineHust U y3um».

B3anMoeiicTBue yactuil BemecTBa. JlaboparopHas
pabota Nel0 «HabmroneHne B3anMOACHCTBHS YaCTHIT
[PA3TTMYHBIX BEIICCTBY

10

UacTHIlbl BEIeCTBA U COCTOSHUS BEILIECTRA. CTpOCHI/IC
aTomMa. XUMHUYECKHE JICMEHTEI.

11

BerectBa npocteie u cinoxxHbie. Kucnopo.
JlaGopaTopHas padoTtaNel 1 «Habmroaenne ropeHus».
Boxopon.

Nell

12

Bona. PactBop u B3Bech. JlabopaTopHast pabora Nel2
«PazneneHue pacTBOPUMBIX M HE pACTBOPUMBIX
BELIECTB (PHILTPOBAHUEM).

Nol2

13

[1noTHOCTB. JIabopaTopHas pabora Nel3 «3mepenue
[JIOTHOCTHU BEIIECTBAY.

Nel3

14

O06001eHe MaTepuara.

15

K ueMy npuBOJIUT JeicTBUE OHOTO Tella Ha Jipyroe?
Cuna. [leificTBue poxIaeT NPOTUBOJCICTBHE.

16

BcemupHoe TAroTeHue.

17

Jlebopmarus — nsmenenue Gpopmbl. Criia yrpyrocrtu.
JTaGopaTopnast pabota Nel4 «Habmonenue
BO3HUKHOBEHHUS CUJIBI YIPYTOCTH ITPH eopMarLium»

No14

18

Y ciioBre paBHOBECHS TET.

19

3mepenue cubl. JlaGopatopHas pabota Nel5
«3MepeHue CUIIbI».

INel5

20

Tpenue. JITaboparopnast padota Nel6 «M3mepenue

Nel6

CHUJIbI TPCHU S

21

DnekTpuueckue cuiibl. JlabopaTopuas padora Nel7
«Ha0mnroieHre B3auMo1eCTBUS HA3JIEKTPU30BAHHBIX
TeI.

Nol7

22

MarnuTHOe B3aumoseicTue. JlJabopatopHas pabota
INel8 «HaOmroneHne MAarHUTHOTO B3aUMOIEHCTBUS.

Nol8

23

JlaBnenue. JlJabopatopHast pabora Nel9 «Onpenenenue
ITaBJICHME TeJla Ha ONIOPY».

Ne19

24

JlaBieHne B )KUAKOCTSIX U Tazax. J[aBneHue Ha
riyouHe. CooOmaromumecs: Cocypl.

25

JleficTBHE KUAKOCTEN HA IOTPYKEHHOE B HUX TEJIO.
JlaGopaTopHbie paboTsl Ne20 «M3mepenne
BEITAJIKMBAIONEH cHIIbI», Ne21 «OT yero 3aBUCHUT
BBITATKHABAIOIIAs CHUJIA?

Ne20-21

26

JlaGopaTopHas pabota Ne22 «BrlisicHeHHE yCIOBHS
[UTaBaHST TEID.

[No22

27

O6001enre MaTepuara.




28

[TyTs 1 Bpemsi. CkopocTs. Jlaboparophnas padora Ne23
«BpInciieHne CKOpoCTH JBIKEHUs Opyckay. Pemenue
3ajay.

MexaHudeckue siBiIeHNus. MeXaHnueCKoe IBUKEHUE. No23

29 [Bcerna i ABMXKYIIEECS TEJIO JABHKETCS? INo24
JlaGopaTopHnas padora Ne 24 «HaGmronenue

OTHOCUTEIILHOCTH JIBIKEHUS». OTHOCUTEITHLHOCTh
MEXaHUYECKOTO JIBUKCHUSI.

30 |3Byk. JIaboparopHas pabota Ne25 «Habmonenue IN025
MCTOYHUKOB 3ByKay. PacmipocTpaneHnue 3BykKa.
31 [Temmoroe pacmmpenue. JlabopaTopHas padora Ne26 INo26

«Ha6.]'IIOI[CHI/Ie HN3MEPCHUSA AJIWHEBI TEJIA IIPpHU Harp€BaHUn
11 OXJIQAXKJICHHUHN

32 [[InaBnenue u oTBepaeBanue. JlaboparopHas pabora INe27
No27 «HarpeBaHnue CTEKISITHHON TPYOKM.
33 |Mcnapenue u konaeHcanus. JlabopaTopHas padora N028,29

No28 «OT 4ero 3aBUCUT CKOPOCTh UCHIAPEHUS
PKUIKOCTIY, JJabopaTopHas padota Ne29 «Habnronenue
OXJTKICHUS KUKOCTH MIPH UCTIAPSHUID)

34 |Temmonepenaua. Jlaboparopuast padota Ne30 INo30
«Haoro1eHre TeTUIONPOBOTHOCTH BOJIBI H BO3IYXa)»

6. TpeGoBaHMA K YPOBHIO NOATOTOBKH 00y4aIOIIMXCS.

Monayab Nel

BBenenune

Oo0s3aTeNbHbIN
MHUHHMYM CO/IePKAHUS

[IPUPOIBI.

[Ipupona xuBast u HexuBasi. SIBneHus nmpupoasl. YenosBek —
qacTh NpUpoibl. BiusHue yenoBeka Ha npupoay. HeobxonumocTts
M3Yy4eHHUs IPUPOABI U OEPEKHOr0 OTHOILIEHUS K Heil. OxpaHa

®du3nKa U XUMHUS — HAYKU 0 nipupoze. Yto usyyaet Gpusuka.
Tena n BemectBa. Yro nsyvaer xumus. Hayunsie MeTOABI U3y4EHUS
pUPO/Ibl: HAOIIOAEHHE, OTIBIT, TEOPUSL.

3HAKOMCTBO c

I/I3MepI/ITCHBHBIC

NpOoCTeUIIUM ~ (PU3UYECKMM W XUMHUYECKUM

00opynoBanueM (mpobupka, kosba, 1abopaTOpHBII cTakaH,

BOPOHKA, TIMIIETKA, IIMATeNlb, IIACTMACCOBBIA M METAUNIMYECKUN IITATHUBEHI,
nepakarens A npoOupok). HarpearenbHblil nprOop, 0COOEHHOCTH IJIAMEHHU.
[[paBrna HarpeBaHUs BELIECTBA.

HpI/I60pBIZ HHHCf/'IKa, HU3MCPUTCIIbHAA JICHTA, BCCHI,

TEPMOMETP, MEH3ypKa (€IUHHUIIBI U3MEPEHUH, IIKaa
npubopa, 1eHa JeeHHsI, IpeieN U3MEPEHH, MpaBHiia MOJIb30BaHuU).

MonyJab
No2

Teso n BeecTrBo




Oo0s13a
TeJIbHbII
MUHUMYM
coiepiKaH
s

XapakTepucTuKu Ten u BemiecTB (popma, o0ObeMm, IBET, 3amax).
Opranuyeckue U HEOpraHM4eCKHUE BELIECTBA.

Teepnoe, xuakoe u razoo0pa3HOe COCTOSHUS BellecTBa. Macca Tena.
Macchl pa3JInYHbIX T€J1 B IpUpOJIe. DTAIOH Macchl. Bechl.
Temneparypa. TepMoMeTpBI.
/lenuMocTb BelecTBa. MoJIeKyIibl, aTOMBbI, HOHBI.
[IpencraBieHue o pa3mepax 4acTull BemiecTsa. J{BrkeHue yacTull Beuiectsa. CBsa3b
CKOPOCTH JIBUYKEHUS YaCTUL] C TEMIIEPATypOH.
Jlnddy3us B TBEpIBIX TeNaX, )KUIKOCTAX U razax. BzaumopaelcTBue yacTuly BelecTa
1 aTOMOB. [losicHEHHE CTpOEHUS U CBOMCTB
TBEP/IbIX TEJI, )KUAKOCTEH U ra30B C MOJIEKYJIAPHOM Touku 3peHusi. CTpoeHue aToma u
MOHA.

XUMHUYECKHUE IEMEHTHI (KUCIO0PO, a30T, BOJOPO/, XKEJIe30, AIFOMUHUM,
Menb, pocdop, cepa). 3HAKUM XUMHUECKUX AJIeMeHTOB. [lepronndeckas cucrema
J[.11.MeHaeneeBa.

[IpocTeie u ca0XkHBIE BelecTBa (KUCIOPO/, a30T, BOAA, YIIEKUCIbIH ras,
[IOBApPEHHAs1 COJIb).
Kucnopox. ['openue B kuciopone. dorocunres.
Bonopon.
PacTBOpBI 1 B3BECH.
Bona. Bona kak pacrBopurens. Ouuctka npupoHoi Boasl. Bozayx — cMech razos.
[[10THOCTH BelecTBa.

MonayJib
N3

B3anmopgencrBue Tea

Oo0s3a
TeJIbHbII
MHUHUMYM
coepIKaH
s

N3menenune ckopocty U pOpMBI TEJ IPU UX B3aUMOJIEHCTBUU.
/leficTBHE U TPOTUBOACUCTBHE.
Cuna kak XxapakTepuCcTHKa B3auMoJieicTBus. JJunamomerp.
HBIOTOH — e1MHNIIA U3MEPEHUS CUIIBI.

Nuepuus. [IposBnenne nuepuuu, NpUMeEpsI €€ yuera U NpuMeHeHus. Macca
KaK Mepa UHEPTHOCTHU.
[ paBUTaLIMOHHOE B3auMoielcTBHE. | paBUTallMOHHOE
B3auMozeiicTBue u Beenennas. Cuina TskecTr. 3aBUCUMOCTD CHITBI TSDKECTH OT
MaccChl.
DnekTpuueckoe B3aumoeicteue. OObscHEHNE
PIIEKTPUYECKOTO B3aMMOEHCTBHS HA OCHOBE DJIEKTPOHHOM TEOPUU. DIEKTPU3ALIHS
Ten TpeHneM. [lepenada snmekTpryeckoro 3apsiia mpu CONPUKOCHOBEHHH.
B3anMonencTere OMHOUMEHHO U
[Pa3HOMMEHHO 3apSKEHHBIX TEIL.

MarautHoe B3anMoieiicTBrue. IlocTosSHHBIC MATHUTHI, HX




nelicTBre Ha )kene3Hble Tena. [lomocsl MarHuTOB. MarauTHeie
CTpENKU. 3eMisl Kak MarHuT. OpUEeHTHPOBAHKE IO KOMIIACY.
[[pyMeHeHHnEe MOCTOSIHHBIX MAarHUTOB.

Cuiia TpeHusi. 3aBUCUMOCTb CUJIBI TPEHHSI OT CUJIBI TSXKECTH U
KauecTBa 00pabOTKM MoBepXHOCTEH. Ponb TpeHus B mpupoae u
TexHuKe. CriocoObl yCHUIICHHUS U OCJIA0ICHHS TPEHUSI.

Hedbopmarnus. Pasnmuunsie Buasl aedopmaruu. Cuma
yIIPYrOoCTH, €€ HalpaBlieHHEe. 3aBUCUMOCTh CUJIbI YIIPYTOCTH OT
nedhopMaruu.

JlaBneHue Tena Ha onopy. 3aBUCUMOCTD JAaBJICHUS OT IJIOIIA N
onopsl. [Tackans — eAMHUIIA U3MEPEHHUS 1aBICHUS.

[lepenada gaBiaeHus KUAKOCTIMU U razamu. 3akoH [lackars.
/laBiieHue Ha riryOuHe )xuakocTi. CooOuaronumecs cocyibl, uxX
[puMeHeHrue. ApTepralibHOE JaBJICHUE.

/lelicTBrE KUIKOCTEN HA IOTPYKEHHOE B HUX TEJIO.
ApxuMeIoBa cuiia. 3aBUCUMOCTh apXHUMEI0BOM CHIIBI OT pojia
PKUAKOCTU U OT 00beMa MOrpyKeHHOM YacTH Temna. Y CI0BUS
[JIaBaHUS TEL.

Mopnysb Ned

dusnyecKkne 1 XuMHYecKHe siBJIeHUs

Oo0s3aTeabHbIN
MHHHMYM CO/Iep:KaHusI

[ToHsiTHE 00 OTHOCUTENBHOCTH MEXAHUYECKOTO TBUKEHHUSI.
PasHooOpa3Hblie BUbI MEXAaHUYECKOTO IBIXKEHUS (MIPSIMOTMHEIHOE,
KPUBOJMHEHHOE, IBHKEHUE TI0 OKPYXHOCTH, KOJIeOATEIbHOE).
MexaHuyeckoe JBUKEHHE B IPUPOJIC U TEXHHKE.

[TyTh u Bpems aBuxeHus1. CKOPOCTH TBUIKEHUS.
PaBHOMEpPHOE, YCKOPEHHOE U 3aMEIJIEHHOE ABH)KECHUS.
3BYK KaKk UCTOYHHK UH(POpPMAIUU 00 OKPY’KAIOLIEM MHpE.
licrounuku 3Byka. Konebanue — HeoOXoauMoe ycioBue
BO3HUKHOBEHUs 3ByKa. OTpaxkeHue 3Byka. 9xo0. ['onoc u ciyx,
FOpTaHb U yXO.

N3menenne o0bema TBEPABIX, )KUJIKUX U Ta3000pa3HbIX Tel
[IpU HAarPEBAHUM U OXJIAXKICHUU. YUET TEINIOBOTO PACIIUPEHUS U
MICIIOJIb30BAHUE €T0 B TEXHUKE.

[[naBneHue u oTBepaeBanue. TasHUE CHEra, 3aMep3aHne
BO/IbI, BHITUIABKA YYT'yHa U CTaJIN, U3TOTOBJICHUE JIETANICH OTIIMBKOM.
cnapenue xxugkoctei. (OXmakaeHue )XUIKOCTEH mpu

ncnapenuu.) Konnencanus. Temonepenaya.

/. MaTrepuajJbHO-TEXHMYECKOE o0ecrieyeHne.
Pabouast mporpamma npeaycMaTpuBaeT CleIyoliee MaTepHaIbHO-TEXHOJIOTHIECKOe
obecrnievueHne yueOHOro mpolecca:

ITeyaTHBIE MOCOOMSA:

e pabouas Terpaab Pusnka. XuMus. S KII.,

JKpPaHHO-3BYKOBbIE II0CO0OUSI:
e ®0TO M BU/ICO-KOJUIEKIIUS (PU3UUECKUX IKCIIEPUMEHTOB.
Texnu4eckue cpeacTBa 00y4eHUsI:

e TENICBU30D;
e HOYTOYK.

Y4yeOHo-12a00paToOpHOE 000pPYyIOBaAHKE.
KommekTsl 1abopaTtopHoro obopynoBanusi: Mexanuka, Ctatuka, JJIeKTpOJUHAMHKA.




8. CnMcok JInTepaTypsbl
OcHoBHas auTeparypa:

1. T'amuneo. Hayka onbiTHeIM IyTeM. HayuHO-nonyssipHoe nepruognyecKoe u3gaHue. —
000 «/le Aroctuau. Poccusy;

2. T'ypesuu A.E., UcaeB JI.A., [Tontak JI.C ®usuka. Xumus. 5-6 xmacc. - M.: [Ipoda,
2010.-191;

3. BBeaeHue B eCTECTBEHHO - Hay4Hble IpeaMmeTsl. EcrecTBo3HaHue. Puzuka. Xumus. 5
KJI.: pabouas terpans / ['ypesuu A.E., Ucaes JI.A., [Tontak JI.C.-M.: JIpoda, 2012.-64 c.

JlonmoJaHMTEIbLHASA JIUTEpPATYpAa:

1. Yokep JIx. ®uzndeckwii periepsepk. - M.: Mup, 1979.
2. Cwmupnos A.Il., 3axapos O.B. Becénpiii 6an 1 BnymunBbiii ypok: Ousnueckue 3agauu ¢
nupudeckuMu ycnoBusamu. - M.: Kpyrozop, 1994.
3.JIeonoBnu A.A. ®usnueckuii kaneinockort. - M.: bropo Ksan tym, 1994.
4. Yconbues A.Il. 3agaun no ¢pu3rKe Ha OCHOBAaHUU JIUTEPATYPHBIX CIOKETOB. -
ExarepunOypr: Y-®axrtopus, 2003.
5.[anbnepmrreiin JI. 3npaBcTByH, pusuka! - M.: Jlerckas nutepatypa, 1973.
6. [anpniepmrreiin JI. 3anumarensHas ¢pusuka». - M.: Pocman, 1998.
7.C/1 muck «Kupumt u Medonuity, Ypoku ¢usuku 5-6 kiacc (Hauana GU3UKM).
8.C/l nuck «Xo4y Bce 3HATHY.



