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IHOACHUTEJBbHAA 3AIINCKA

Hacrosmas pabodasi mporpaMmMa coCTaBJIeHa B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC
Ha ocHOBe aBTOopckoil mporpammbl A.E. I'ypeBuu, J[.A. Wcaes, JI.C. [ToHTak, BKIIOUEHHOM
B IIepeueHb MPOrpaMM Jjsi 0OLIe00pa30BaTEIbHBIX YUPEKICHUH, U METOINYECKOTO
nocobust «Pusuka. Xumusi. 5-6 Kiaccel» ¢ Onmopod Ha yuyeOHuK «Puzuka. Xumus. 5-6
kinace» A.E. I'ypesuu, J1.C. Ucaes, A.C. IToHTak .

[MpodunsHoe 0OydeHMe mpennoyiaraeT yriayOJ€HHOe H3ydeHHe Kypca (Qu3uku,
MOTOMY BO3HHKAeT HEOOXOIUMOCTh MPEABAPUTEILHOTO O3HAKOMIJICHHUS YUYAIIUXCS C
MOHATUMHBIM allllapaToM JaHHOTO Kypca. DTO MO3BOJHUT CHOPMHUPOBATH y y4alIUXCS
Oosee uéTkue MpeAcTaBlIeHUS O (U3MKE KaK HAyKe O MPUPOJE, YCHIUTh (PUINYECKUE
MPEJCTABICHNUS O SIBICHHUSIX NPUPOABI M €€ 3akoHax. J[aHHBI Kypc OpHEHTHpPOBAaH Ha
JeTei, MPOSBISIONUX MOBBIIICHHBIH HWHTEPEC K H3YUEHUIO XUMHHU M COOUPAIONINXCS
MIPOJIOIKUTH 00pa30BaHuE B YUEOHBIX 3aBE/ICHUSX €CTECTBEHHO - HAYYHOT'O MPOQUIIS.

Leasb xypca — crmocoOCTBOBATh Pa3BUTHIO YYAIIMXCS, TOBBIMICHHIO UX MHTEpeca K
MO3HAHUIO 3aKOHOB MPHUPOJBI, MOATOTOBKE UX K CHCTEMAaTUYECKOMY HM3yUEHUIO KypCOB
(bU3HMKY ¥ XMMHUH Ha TIOCIEAYIOIUX dTanax o0y4eHus.

Peanuzanus 1aHHOTO Kypca MO3BOJIUT PEIIUTH CIACTYIONIUE MPAKTHUECKUE 3a1a4M.
OCYIIIECTBUTh TEPBOHAYAIILHOEC O3HAKOMJICHHWE YYaIUXCsi C TEeMH (U3NYECKUMHU H
XUMHYECKUMH SBIICHUSMH, C KOTOPHIMH OHHU HEMOCPEACTBEHHO CTAJIKUBAIOTCS B
OKpY’KaroIieM MHpE;

MPUBUTH HHTEPEC K H3yUCHUIO (U3UKH U XUMHH,

pa3BUTh MBIIUIEHHE YYalIUXcs, CHOPMHPOBATH Yy HHUX YMEHHS CaMOCTOSITEIbHO
puoOpeTaTh U MPUMEHSTHh 3HAHUS, HAONI01aTh U OOBACHATh PU3NYECKUE U XUMHUECKHE
SIBIICHUS;

OBJIa/ICHUE IIKOJbHUKAMHM 3HAHUSAMH 00 OSKCHEPUMEHTAJbHBIX (DaKTax, MOHATHIX,
3aKOHAX, TEOPUSX, METOAAX (PUZNYECKON U XMMHUYECKON HAYKU;

(¢bopMHpOBaHHME MO3HABATEIILHOIO HMHTEpeca K (U3MKE, XMUMUH, PA3BUTHE TBOPUYECKUX
CIOCOOHOCTEH, 0CO3HAHHBIX MOTUBOB YUEHHUSL.

Kypc sBnsercs NpuHUUNMAIBHO HOBBIM, OPUEHTHPOBAHHBIM, INpEXKAE BCEro, Ha
pa3BUTHE JTUYHOCTU peOEHKA.

C y4yeToM TICHMXOJOTHYECKMX OCOOCHHOCTEH JeTed  JaHHOTO  BO3pacra
IpeaycMaTpUBaeTCs pa3BUTHE BHHUMaHUS, HAOIIOAATENbHOCTH, JIOTHUECKOTO U
KPUTHYECKOTO MBIIUIEHHS,, YMEHHMsSI TPaMOTHO BBIpa)KaTh CBOU MBICIH, OIHUCHIBATH
SIBJIGHUS, YTO MO3BOJIUT MPH U3YUYEHUU OCHOBHBIX KYpCOB (PM3MKH M XMMHHU BBIABUTATH
TUIIOTE3Bl, IPeJIaraTh € MOJIENM U C UX MOMOIUIbIO OOBSICHATh SBJICHUS OKPY>KAIOIIETO
MHUpa, IpeBpalleHus BemecTB. 1 ¢popMHpoBaHUsS HMHTEpeca ydaluxcs K H3Y4EHHUIO
IperMeTa U CTPEMJICHUS K €ro MOHMMAHUIO MPEAINOoIaraeTcsl UCIoIb30BaHUE PUCYHKOB
pa3NUYHBIX  SBJICHUH, ONBITOB W  HM3MEPUTENBHBIX MPHUOOPOB, KAaueCTBEHHOE
MYJIbTUMEINIHOE COTIPOBOXKICHHE YPOKOB U TaOOpaTOPHBIX padoT,

UCIOJb30BAHUE HUTPOBBIX CUTYalMi, a Takke OONIbIIOE KOJMYECTBO KaueCTBEHHBIX
BOIIPOCOB, SKCIIEPUMEHTAIILHBIX 3aJaHUN U TaOOpaTOPHBIX PadoT.

Ocoboe BHHUMaHHE B MpOrpaMMe YAAJICHO (PPOHTAIBHBIM 3KCIEPHUMEHTAIbHBIM
3aganusaM. [Ipennonaraercs, 4To BaxHOE MECTO B Mpoliecce paboThl Hajl KypCcoM 3aiiMyT
PUCYHKH DAa3JIM4HBIX SBJICHHWH, ONBITOB M W3MEPUTENBHBIX HpuOopoB. bosbmioe



KOJMYECTBO KAuyeCTBEHHBIX BOMNPOCOB, HCIOJIb30BAaHHWE WIPOBBIX CHUTyaluil B
MPEToIaBaHUH JIOJDKHO CIIOCOOCTBOBATH CO3JAaHMIO MHTEpECa YYalIMXCs K MPeAMETy H
CTPEMIJICHHE K €r0 TOHUMAaHHUIO.

Kypc paccuuran Ha 35 wyacoB (lpaz B Hememo). ComepikaHHe MpPOrpaMMBbl
npenycmarpuBaeT nposeneHue 30 mabopaTopHbIX M 3 KOHTPOJBHBIX paboT, BKIIOYas
HUTOTOBYIO KOHTPOJIBHYIO padoTy.

Jlis opraHu3alMu CaMOCTOSITENIbHOM paboThl ydaluXcsl NMPU H3YYEHUU HOBOIO
MaTepuaia, a TaKxke JUIsl 3aKPEeIUICHUs U MPOBEPKH MOTYYSHHBIX 3HAHUNA B KYypC BXOAMT
paGouast TeTpagb, KOTOpas SBISAETCS COCTaBHOM YacThlO Y4eOHO-METOAMYECKOTO
komiuiekta aBTopoB A.E. I'ypeBuua, J[.A. Hcaea, JI.C. Ilontak. B TeTpaapr BKIIOYECHBI
BOIIPOCHI U PaCUETHBIE 3324, SKCIIEPUMEHTAIbHbIE 33JaHUs U J1a00paToOpHbIe PabOTHI.

Cucrema OLIEHKM JOCTHXKEHMM OOyyarouuxcs BKJIIOYAeT:  BBIINOJIHEHUE
mabopaTOPHBIX, CAMOCTOSITENILHBIX M KOHTPOJBHBIX pabor. Ilpu 3TOoM wucmonb3yercs
TpaJAuLIMOHHAs 5 OanpHas CUCTeMa OIICHMBAHMS: OLEHKAa «5» cTaBUTCA 3a paboTy,
BBITIOJIHEHHYIO TIOJIHOCTBIO 0€3 OIIMOOK M HEIOYETOB; OIEHKA «4» CTAaBUTCS 3a paboTy
BBITIOJTHEHHYIO TMOJIHOCTHIO, HO MPH HaJU4UU B Hell He Oosee onHOM rpyOoit u omHOMN
Herpy0oii oMbk U 0OHOTO HeouéTa, He OoJiee TPEX HeIOUETOB;

OLIEHKA «3» CTAaBUTCS, €CIIM YUECHHUK IPABUIILHO BBIITOJIHWII HE MeHee 2/3 Bcelt paboThI Win
JomycTU He Oosiee OAHOM rpyOoi OIIMOKK M.JABYX HEIOYETOB, HE OoJjiee OJHOU TpyOoH
OLIMOKY ¥ OJHON HerpyOoit ommobku, He 6osiee Tpex HErpyObIX OLIMOOK, OTHOM
HerpyOoil oMOKHU U TpeX HEJ0UETOB, IPU HAIUYUH 4 - 5 HEIOUETOB; OLIEHKa

«2» CTaBUTCS, €CIIM BBIMIOJHEHO MeHee 2/3 Bceil paloThl, omeHKa «l»

CTaBUTCSI, €CJIM YYSHHUK COBCEM HE BBITIOJIHUI HA OJHOTO 3aJaHMUsl.

Jns  u3ydeHuss Kypca  pEKOMEHJyeTcsli  KJIACCHO-YpOYHash CHUCTeMa  C
WCTIOJIH30BAaHUEM PA3IIMYHBIX TEXHOJIOTHH, (hOpM, METOOB 00yueHus. sl opranu3anuu
KOJUIEKTUBHBIX M WHAMBHIYAJIbHBIX HAOMIOACHUN (PU3NYECKUX SIBJICHUNM M TPOIIECCOB,
u3MepeHus:  (PU3MYECKHX  BENWYHMH, TOATBEPKACHHUS  TEOPETHUECKUX  BBIBOJIOB
HEOOXO/JMMBI CHUCTEMaTHYeCKasi MOCTAHOBKA JE€MOHCTPAIIMOHHBIX ONBITOB YUUTEIEM,
BBHITIOJTHEHUE TAOOPATOPHBIX PaboT.

IIpn wzydennn ¢usuku B 7-11 kmaccax MaHHBIA Kypc TO3BOJIUT OOJIETYUTH
MMOHMMaHue (U3WYECKUX TEPMHUHOB, (DOPMHpPOBAHHE YCTONYHMBBIX HABBIKOB PEIICHUS
3aa4, TEOPETHYECKUX W MATeMaTHYECKUX BBIBOJOB 3aKOHOB IPHPOJBI, Pa3TUIHBIX
TEOPH U HCCIEI0BATENbCKUX MPOEKTOB.



KomMnerennun

Oo0meyyeoHbIE

WHTEJUIEKTYaJIbHOE PpAa3BUTHE YYalIUXCs, (OPMHUPOBAHUE
KayeCTB  MBIIUICHUS, XapakTepHBIX sl (U3HYECKON
NEeSITeTHHOCTH U HEOOXOTUMBIX ISt

MPOAYKTHBHOM JKU3HU B OOILECTBE;

dbopMHpoBaHUE TPEINCTaBICHH 00 WISSIX H METoJax
W3YYCHUS TPUPOJbI, 0 (pu3uke kak Gopme e€ omucaHus U
METO/Ie TO3HAHUS ACHCTBUTEIHHOCTH;

dopMHpoBaHHE TpEACTaBICHUH O (QHU3MKE Kak YacTh
00IIIeYEIOBEUECKOW  KYJIbTYPbI, TOHUMAHUS 3HAYUMOCTH
(bu3uKH 1715 0OIIECTBEHHOTO TIPOTpecca;

poOYXJICHHE UHTEPeCca K CAMOCTOSTEIIbHOMY TBOPYECKOMY
MBIIICHUIO;

dbopMHpOBaHHE Y YYAIIUXCS PAlMOHAIBHBIX YMCHUH W
nprEMOB YMCTBEHHOU JEATEIBHOCTH;

BOCIIUTAHHE KYJIBTYPBI MBIICHUS,
MHUPOBO33PEHYCCKON KYJIbTYpPhI YUaIIXCSI.

IIpenmMeTHO-OpHEHTHPOBAHHBIEC

OBJIQJICHME  KOHKPETHBIMU buznueckuMu
MOHITUSIMH, HEOOXOTUMBIMU I U3YYEeHUS Kypca (pU3uKH,
TSI IPOJIOJKEHUSI 00pa30BaHuUS;

MMPCACTABIATH HNPAKTUICCKOC IPUMCHCHUEC 3aKOHOB (1)I/IBI/IKI/I 151
XUMHU, SIBIICHUI )51 IponecCoB, MMPOUCXOAATINUX B
OKPYZKaromeM HaCc MUpE.

Crtpykrypa Kypca.
Ne Mogayas (riaasa) TM4YeCTBO
4acoB
1 Bgenenue 3
2 Teno U BEmECTBO 11
3 BzaumogeiictBue Ten 13
4 qDI/I?.I/I‘IeCKI/Ie U XUMHNUYCCKHUEC ABJICHUA 8
OO0111€€ KOJIMYECTBO YaCOB 35
Conep:xanue y4eOHOro nmpeamera.
HaumeHnoBaHue pa3aesioB KoauuecTBo OcHOBHBIE cOJep:KaTeJbHbIe JTMHUT
MPOrpaMMblI 4acoB




Bsenenue

du3uka — HayKa O PUPOJE.
duznuecKkue sIBJICHUS.
Meroabl O3HaHUS PUPOJBI:

HaOJI0ICHNE, OTIBIT, TEOPHSI.
NucTtpymeHTapuit

MCCIIeIOBATEIIS: naboparopHoe
000pyOBaHUE. H3mepuTtenbHble

npuoopsl. [IpocTeiimme namepeHusl.

Teso u BemecTBo

11

XapaKTepI/ICTI/IKI/I TCII " B€HICCTB.

TBepnoe, XKHUJKOE,
ra3o00pa3HOe COCTOSIHUE BEIIECTRA.
Macca Tena. DTajoH MAaccChl.
3mepeHre macchbl Tena C IMOMOIIbIO
BECOB.
Temneparypa. Tepmomerp. Ctpoenue

BEIIIECTBA.
MoJIeKyJIbl U aTOMBI.
/[Br>KEHUE MOJIEKYI.
[lubdysus.

B3anmoneiictere

yacTull BeuiectBa.  OObACHEHHE

Pa3IMYHBIX COCTOSIHUI BeEIlECTBAa Ha
OCHOBE MOJIEKYJISIPHO-

KMHETUYECKUX MPEICTAaBICHUM.

Ctpoenue atroma. [1moTHOCTH
BEIIIECTBA.




B3aumoaelicTBUE TEN

13

Cuna kak  XapakTepHUCTHKA
B3aMMO/ICHCTBUS.

SABnenue  tarorenus.  Cuia
TSXKECTH.

Bec tena. HeBecoMoCTb.

Hedopmarust. Bunabt
neopmaruii. Cuiia ynpyrocru.
3mepenue cuil. JluHaMmoMeTp.

Cuna tpenus. Ponb Tpenus B
[pupojie u TEXHUKE.

Crnioco0Osl ycuneHus u
0CJ1a0JIEHUs] TPEHHUS.

[aBnenue TBEPABIX Tell
3aBUCHMOCTD JaBJICHUS OT ILIOIIA N
OIIOPHI.

ITepenaua JIaBJICHUS
PKUJKOCTAMH U razami.

3akoH [lackais. [laBienue

Ha riyOuHE )KHUJIKOCTH.
CooOmiaromuecs Cocyabl.

[HetictBue KUJTKOCTU Ha
[MOTpY>KEHHOE B HUX  TeJo.
ApxuMeoBa CHIIa. Y CJIOBUS TIJIaBaHUSA
Ten.

Du3nyecKkrue U XUMUUYECKUE SBICHUS

MexaHnueckoe JIBIOKEHHE.
Buasl MexaHHYeCKHX JIBYDKEHU.
CKOpOCTb. OTHOCHUTEIBbHOCT

MEXaHUUYECKOI'O JIBUKCHUS.
3Byk.  McTouHukm  3Byka.
(DX0JI0T.

Paznoobpasue TEIIOBBIX
sIBJIEHUN. TemioBoe pacliupEeHHE TE.
[[maBiieHME U OTBEPJEBAHUE.
lcnapenue n KOHAEHCaus.
Tennonepenaya.




I[InanupyemMble pe3yJibTaThl 0 pa3aejaM NPOrpaMMBbl.

Dopmuposanue yHUBEPCATLHBIX YUEOHBIX NOZHABAMETbHBIX OCUCMEUTL
Dopmuposanue 6a306b1X 102UHECKUX OCICHBUIL

BeiaBUTaTh THIOTE36I, OOBSCHSIONINE IPOCTHIC SBICHHUS, HATPUMED:

—TII0YeMY OCTAHABIIMBACTCS JBIKYIIEECS MO TOPU3OHTAIBHOW TMOBEPXHOCTH TEIIO; —
MOYeMy B JKapKyIo MOr0y B CBETJIION OJIeXk A€ MPOXJIaHee, YeM B TEMHOM.

Crpouts mnpocreiime Mozienud (pu3n4eckux sBIECHUN (B BUIE PHUCYHKOB WJIH CXEM),
HampuMep: NaJICHUe IPEeIMETa; OTPAKEHUE CBETA OT 3€PKAIBHOIN MOBEPXHOCTH.
[IporHo3upoBaTh CBOICTBA BEIIECTB HA OCHOBE OOIIUX XUMUYECKUX CBOWCTB M3YyUEHHBIX
KJIACCOB/TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSL.

OOBSCHATH OOUTHOCTH MPOMCXOXKICHUS M IBOJIIOIIMHA CUCTEMATUYECKUX TPYII PACTCHHIMA
Ha MPUMEPE COMOCTABIICHUSI OMOJIOTUYCCKUX PACTUTEIBHBIX 00BhEKTOB. Dopmuposanue
0a306bIx ucc1e008amenbCKuUXx 0elcmeuil

HccnenoBanue siBICHUS TEIUIOOOMEHA TP CMEITHBAHUH XOJIOTHOW U TOPSIYe BOJIBIL.
HccnenoBanue mpoiecca uCHapeHus Pa3IMuHbIX KUTKOCTCH.

[InanupoBaHne ¥ OCYIIECTBICHHE Ha MPAKTUKE XUMHYECKHX SKCIIEPUMEHTOB,
MpoBeJicHUE HAONIO/IEHUH, TONy4YeHHUE BBHIBOJIOB IO  pe3ylbTaTaM  JKCIEPHUMEHTA!
oOHapyXkeHHe Cyiab(ar- HOHOB, B3UMOJCHUCTBHE pa30aBICHHOW CEPHON KHUCIOTBHI C
IIUHKOM.

Pabooma c ungpopmayueii

AHanu3upoBaTh OPUTHHANBHBIM TEKCT, MOCBSIICHHBIH WCHOIb30BAHUIO 3BYyKa (WU
yIbTPa3ByKa) B TEXHUKE (IXOJIOKAIHS, YIBTPA3BYK B METUIIUHE U JP.).

BrINONMHATE 3a1aHKS 110 TEKCTY (CMBICIIOBOE UTEHUE).

Hcnonb30BaHue MpH BBIIOJHEHUU y4EOHBIX 33JaHUN U B MPOIIECCE UCCIIEI0BATEIbCKOM
JEeSATEIbHOCTH HAyYHO-TTOMYJISIPHYIO JINTEPATYPY XUMUYECKOTO COJICPIKAHHUS, CIIPABOYHBIE
MaTepuaisl, pecypchl HTEpHETA.

AHanu3upoBaTh COBPEMEHHbIE HCTOYHHMKHM O BAaKI[MHAX W BakKIUHHpoBaHUH. OOCYKIaTh
pONM  BaKIMH W JIEYCOHBIX CBIBOPOTOK JJII COXPAHCHUS 3JI0POBbS YEIIOBEKa.
Dopmuposanue yHugepcanbHulX y4eOHbIX KOMMYHUKAMUBHBIX OCUCM UL
ConocTaBisATh CBOM CYXICHHS C CYXIACHHSIMH JPYTUX YYaCTHHKOB JMCKYCCHH, TIPH
BBISIBJICHUH PA3IMUUi U CXOACTBA MO3UIIUI 110 OTHOIIEHHIO K 00CYK1aeMOii €CTECTBEHHO-
Hay4YHOH npoOeme.

BripakaTh CBOIO TOUKY 3pEHHSI Ha PEIICHHE €CTECTBEHHO-HAYYHOMW 3a/ladydl B YCTHBIX U
MMCEMEHHBIX TEKCTaXx.

[IyOnuMdHO  MPEACTaBIATh  PE3YNIbTAThl  BBIMOJIHEHHOTO  €CTECTBEHHO-HAYYHOTO
WCCIIEIOBaHMS WM MPOEKTa, (GU3MUECKOTO WIM XUMHYECKOTO OIbITa, OMOIOTHYECKOTO
HaOJII0ICHUS.

OnpenensTb W TNPUHUMATH II€]Ib  COBMECTHOW  JACSITENBHOCTH IO  PEIICHUIO
€CTECTBEHHOHAYYHOW TpPOOJIEeMBbl, OpraHu3anus JACUCTBUA MO €€ JAOCTH)KCHHUIO:
oOCyXJIeHHe TpoIriecca M Pe3yJlbTaTOB COBMECTHOM paboOThl; 0000IIeHne MHEHUH
HECKOJILKUX JIIOJIEH.

KoopnuaupoBaTh CBOM ACHCTBHS C APYTMMHU YICHAMH KOMAHJIbI NPU PEHICHUH 33Ja4H,
BBITIOJTHEHUH €CTECTBEHHO-HAYYHOTO MCCIIEA0BAHUS UM MTPOEKTA.



OrneHuBaTh CBOW BKJIAJI B PEIICHHWE €CTECTBEHHO-HAYYHOH MPOOIEMBI MO KPHUTECPHUSIM,
CaMOCTOSITENTILHO ~ C(OPMYJIIMPOBAHHBIM ~ yYaCTHUKaMU KOMaHIbl. @Dopmupoeanue
YHUBEPCAIbHBIX YUEOHIX PecYIAMUGHBIX 0CUCMEUTL

BrisiBnenue mpo6sieM B JKU3HEHHBIX M yYEOHBIX CUTYalUsX, TPEOYIOIIUX Ui PelIeHUs
MIPOSIBJIEHUH €CTeCTBEHHO-HAy4YHOI rPaMOTHOCTH.

AHanu3 1 BEIOOp pa3IMUHBIX MOAXO0I0B K MPUHATUIO PEILICHHUH B CUTYAIHSIX, TPEOYIOINX
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH M 3HAKOMCTBA C COBPEMEHHBIMU TEXHOJIOTHSIMH
(MHIUBUAYATbHOE, IPUHSTHE PEIICHNUS B TPYIINE, IPUHATHE PEIICHUI TPYIIION).
CamocTosiTeIbHOE COCTABIICHUE aJITOPUTMOB PEILICHUS €CTECTBEHHO-HAYYHOM 3a/1auM WK
IJJaHAa €CTECTBEHHO-HAYYHOTO MCCIIEIOBAHUS C YIETOM COOCTBEHHBIX BO3MOKHOCTEH.
BoipaboTka ~ ajnexkBaTHOM ~— OIGHKM — CUTyallud,  BO3HHUKIIEH  HpU  pelIeHUH
€CTeCTBEHHOHAYYHOM! 3a/1auu, U MPH BBIIBIKEHUU IJIaHA U3MEHEHUS CUTYalluu B Cllydae
HEO0OXOTUMOCTH.

OObscHeHHE TPUYUH JOCTIKEHHUS (HEIOCTHIXKEHHUS) Ppe3ylbTaToOB MAESTENbHOCTU IO

PCUICHUIO CCTCCTBeHHO'HaquOﬁ 3aJadu, BBIIIOJTHCHHUH €CTCCTBCHHO-HAYYHOT'O

HUCCICIOBAaHU.

OueHka COOTBETCTBUS

pe3ysibTata peIICHUS eCTCCTBCHHO-HAYYHOW  MPOOIEMBI

IOCTABJICHHBIM LCJISAM U YCJIOBUAM.

I'oToBHOCTH CTaBUTH ceOsl HA MECTO JPYIOro YelIOBEKa B XOJE CIIOpa WK JAUCKYCCHH I10

€CTECTBEHHO-HAyYHOU MpoOsieMe, MHTEPIPETAlMd Pe3yJbTaTOB €CTECTBEHHO-HAYYHOTO
UCCIIEIOBaHM; TOTOBHOCTh IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYTOro

«Teia u BeliecTBa»

Moy Nel Hmeth npeacraBiieHue 0: 0 PU3NIECKUX U XUMUYECKUX SBJICHUSX;
«Baenenne» yMeTh: 00paIaThes ¢ MPOCTEHIIM (U3MUIECKUM U XUMHUYECKHM
000py10BaHNEM; IPOU3BOIUTH ITPOCTEHIIINE U3MEPEHNUST; CHUMATh
MOKa3aHUs CO IIKAJIbI MpUOopa;
Moayab Ne2 Hmerh mpeacraBiieHHe 0: TIOHATHUS Macchl (00O3HaUeHUeE, TaloH

KUJIOTpaMMa, CIIOCO0 W3MEPEHHS - PBIYaKHBIE BECHI), MIIOTHOCTh
BemecTBa (0oO0o3HaueHue, ¢opmyrna pacuéra, €IUHULBI TIJIOTHOCTH)
MOJICKYJISIPHO - KHHETHYECKOW TEOPHUU CTPOCHUS BEIIECTBA; CTPOCHHUE
aTOMa; PacCroJIOKCHHUE XHUMHUYCCKUX JJICMCHTOB B HCpHO]II/I‘IGCKOfI
TaOJIHIIE.

yMeTb: yMeTb  IOJb30BATbCA  W3MEPHUTEIBHBIMH  NPUOOpaMHU
(IuHENKOM, pBIYAXHBIMM  BECaMHM, TEPMOMETPOM, MEH3YpPKOH,
TMHAMOMETPOM ), OTIPENIENATh IUIOTHOCTh BELIECTBA 110 Ta0IHULIE.

Mopnyab Ne3 HNMmerb npeacTaB/ieHHe 0: TOHATHE CUIIBI KaK XapaKTEPUCTUKH IEUCTBUS
«B3aumozelictBue  [0JIHOTO Tena Ha Apyroe, 0003HAYCHUE CUJIBI, CAUHUITY CUJIBI (HBIOTOH),
TED» npuOop U1l U3MEPEHHsI CHIIbI (IMHAMOMETp), MHOrooOpasue cui (cuia
TSOKECTH, CHJIa YIPYTOCTH, BEC Tejla, CHJIa TPEHHs, apXHMEe0Ba CHJIA),
MOHTHE «JIaBJeHUe» (ero obo3HaueHue, Gopmyny pacuéra, €AUHHILY

W3MEPEHHS — MMacKalb, MPUOOP IS U3MEPEHUS JaBJICHUS — OapOMETD).

YMeThb: I10JIb30BaThCSl JTUHAMOMETPOM, OTPEACIATh CUITY, JaBlICHHE.

Monyab Ne4 NMers mnpeacraBjieHHe 0: MEXAHUYEKOM JIBUKEHHHM, CKOPOCTH,

OTHOCUTCIIBHOCTH MEXaHHNYCCKOT'O IBUKCHU




XUMHNYCCKUEC ABJICHUI

«DPusnyeckue u

YMeTb: IMPUBOJUTH IPUMEPHl Y4ETa, IMPOSBICHUS WIM IIPUMEHEHUs
(bu3nUecKuX SIBICHUH B MPHUPOJE, TEXHUKE U OBITY; OMUCHIBATH OIIBITHI,
WUTIOCTPUPYIOLIME IPUTSIKEHUE TeJ K 3eMIle, TPEHUE, BBITAIKUBAHUE TEI
13 )KUJIKOCTH U T'a3a; IPUBOAUTH IIPUMEPHI IIPOSBIICHMS, UCIIOJIB30BAHUA,

yuéTa B OBITY

TemaTH4ecKkoe MJIAHUPOBaHHME Kypca B 6 M Kiiacce

Tema ypoka

JIa0. padoTnI

KonTpouab
HbIE
padoThI

IIpupona. Tena u BemecTsa.

Yro umzyuaer ¢usuka. Yto usywyaer xumus. Hayunsrit
metol. JlaboparopHoe 000pynOBaHUE.

N3meputenbHble npubopsl. 3Mepenus.

JlaGopatopHas pabora Nel «Omnpenenenue pazmMepoB
¢usuueckoro Ttena» JlaboparopHas pabora Ne2
«3mepenne o0bEMa sxuakoctu». JlabopaTtopHas
pabota Ne3 «3mepenne o6bEMa TBEPIOTO TETIa.

Nel, No2, Ne3

®dopma, 00bEM, 11BET, 3anax. JlabopaTopHas paboTta
Ne4 «CpaBHeHHE XapakTEpUCTUK (UBNYECKUX TeI».
Cocrosinusg BemectBa. JlabopaTtopuas padora Ne5

((Ha6J'IIO,Z[CHI/Ie Ppa3JINIHBIX COCTOSIHUIM BEIISCTBAY.

Ned

Macca. IlpaBuna mM3MepeHHs] MAacChl Tejaa C MOMOUIBIO
pBIUXHBIX BecoB. JlabopaTopHas pabota Ne6

((I/I3MCpCHI/IC MacCChI TCJIa Ha PBIYAXKHBIX BECAX).

Ne5, Ne6

Temmneparypa. JlaGopatopnas pabora Ne7 «3mepenue
TEMIIEpaTypbl BOABI U BO31yXay.

No7

Crpoenne BemiectBa. JlaGoparopHas pabora Ne§
«HabmoieHre 1eIMMOCTH BEIIECTBAY.

No8

J{Bmwxenue yactuil BemiecTa. JlaboparopHas padora Ne9
«Habmonenue sBinerus auddy3umny».

Ne9

BsaumoneiictBue yactull BemiectBa. JlabopaTopHas
pabota Nel0 «HaGnronenne B3anMOICHCTBIS YaCTHI]
pa3JIMYHBIX BEIIECTBY

NelO




10

YacTuilpl BellecTBa U COCTOsIHUA BemlecTBa. CTpoeHue
aToMa. XUMHWYECKHUE DIIEMEHTEL.

11 |BemectBa npocTeie u cnoxHbie. Kucmopos. Nell
JlaGoparopnas padotaNel 1 «Habmronenue ropeHus».
Bonopon.

12 |Bopna. PactBop u B3Bech. JlaboparopHas padora Nel2  [Nel2
«Pa3genenue pacTBOPUMBIX M HE PaCTBOPUMBIX
BEIIECTB (PUILTPOBAHUEM).

13 |I[InotHocts. JlaGoparopHast pabota Nel3 «M3mepenue |[Nel3
TUIOTHOCTHU BEIIECTBAY.

14 |O6o6menue MaTepuana.

15 (K uemy mpuBOAMT NEHCTBUME OJHOTO Teia Ha napyroe?
Cuna. JleiicTBHE poXKIaeT MPOTUBOICUCTBHE.

16 (BceMupHOE TATOTCHHE.

17 |dedopmanus — usmenenue Gopmel. Cuiia ynpyrocru. Nel4
Jlaboparopuas  pabora  Nel4  «Habmromenue
BO3HUKHOBEHUS CHJIBI YIIPYTOCTH TIPU AP OpMAITHI

18 [YcioBue paBHOBeCHS Tell.

19 [Usmepenme cwmibl. JlaGopatopHas pabora  Nel5 [NelS
«3MepeHne cuibDy.

20 [Tpenue. JIabopatopnas padora Nel6 «M3mepenue Nel6
CHUJIBI TPEHUS

21 |DnexTpuueckue cuibl. Jlaboparopuas padota Nel7 Nol7
«HabnroieHre B3aMOJICHCTBUS HAIEKTPHU30BAHHBIX
TEI.

22 [MarnauTtHOe B3aumoeiictue. JlaboparopHas pabora Nol8
Nel8 «HaOmroneHne MariuTHOTO B3aUMOIENCTBUSY.

23 |JaBnenue. JlaGoparopHas pabora Nel9 «Omnpenenenue [Nel9
TaBJICHHE TEJa Ha OMOPY».

24 |JTaBneHue B )KHIKOCTSX U raszax. JlapjieHre Ha TITyOuHE.
Coob1maronyecs: Cocy/sl.

25 |JleficTBHE JXUAKOCTEH HA MTOTPYKEHHOE B HUX TEJIO. Ne20-21
JlaGopaTopupie  pabotrer  Ne20  «M3mepenue
BRITAJIKUBAIOMe cuiibly», Ne2l «Ot dero 3aBHCHT
BBITAJIKUBAIOIIAS CHIIA?)

26 [JTabopatopHas pabora Ne22 «BeisicHenue ycioBus [Ne22
TUTABAHMST TSI,

27 |O60o6menune marepuana.

28 [Mexanudeckue siBieHUs. MexaHU4ecKoe JBUKCHHUE. No23

[Tyt u Bpems. CkopocTtb. JIaboparopHas pabota Ne23
«Bvrunciienrne CKOpoCcTH IBMKEHUS Opyckay. Pemenue

3aad.




29

Bcerna nu nBrkylIeecs TeJNO ABMKETCA?
JlaboparopHas pabota Ne 24 «Habmonenue
OTHOCUTCIIBHOCTHU OABUXKXCHUS). OTHOCHUTEIHLHOCTD
MEXaHUYECKOTO JIBUYKCHUSI.

Ne24

30

3Byk. JlaGopatopHas pabora Ne25 «HaGmronenwue
HUCTOYHUKOB 3ByKa». PacrpocTpaHeHne 3ByKa.

No25

31

TennoBoe pacmupenue. JlaboparopHas pabora Ne26
«Ha0nronenue usmepenus JUIMHbI TeJa IPU HarpeBaHUU
U OXJIQXKICHUI

Ne26

32

[1naBnenue u orBepaeBanue. JlabopatopHas pabora
No27 «HarpeBaHue CTEKISHHON TPYOKHY.

Ne27

33

Hcnapenne u xonzaeHcanus. JlabGopatopHast pabota
Ne28 «OT 4yero 3aBUCUT CKOPOCTb MCIIAPEHUS
KUJIKOCTHY, TabopaTopHast padota Ne29 «Habmonenne
OXJIAXKICHUS JKUAKOCTH ITPHU UCTIAPECHUM

Ne28,29

34

Temnonepenaua. JlabopatopHas pa6ora Ne30
«HabnroieHne TeruIonpOBOAHOCTH BOJIBI M BO3TyXa)

Ne30




TpeOoBaHMs K YPOBHIO NOATOTOBKH 00YYAKO LM XCS.

Monayab Nel BBenenue

Oobs3aTebHbII IIpupona xuBas u HexuBad. SBiIeHUs TpUPoAbl. YenoBek —
MHMHHMMYM COJIep:KaHMA [dacTh pupoibl. BnusHue denoBeka Ha npupoay. HeooxoaumocTsb

W3y4eHHsI IPUPOJIBI U OEPEXKHOro OTHOLIeHUs K Heil. OxpaHa
MIPUPOJIBI.

®duszuka U XUMHS — HayKu 0 npupoje. Yto uzydaer Gpusuka.
Tena n BemecTBa. Yto nsyyaer xumus. Hayunsle MeToabl U3y4eHUs
MPUPO/IbI: HAOIIOACHHE, OTIBIT, TEOPUSL.

3HaKOMCTBO C IpoCTEHIIUM (UBNYECKUM U XUMHAYECKHM
obopynoBanueM (mpoOupka, Koiada, 1abopaTOPHBIN CTaKaH,
BOPOHKA, IUIETKA, IIMareib, IJJACTMACCOBBIA M METAUIMYCCKHH IITATUBBI,
nepakarenb it Npooupok). HarperarenbHbIN npruOOp, OCOOCHHOCTH TUIAMEHH.
[IpaBuiia HarpeBaHUs BEIICCTBA.

W3meputenbHbie TpUOOPHI:  JIMHEWKA, W3MEpUTEIbHAs JICHTa, BECHI,
TEPMOMETpP, MEH3ypKa (CIMHHIIBI W3MEPEHWH, IIKaja Npudopa, IICHA JeJICHU,
npezes U3MEPEHH, TIPaBUIIa OJIb30BAHNUSA).

Ne3

Moayab TeJsio 1 BemecTBoO
N2
Oo6s13a XapaktepucTuku Ten U BemecTB (popma, oObeM, IBET, 3amax).
TeJbHBIA |OpraHn4eckre 1 HEOPraHUYECKUe BEIIECTBA.
MHUHUMYM TBep,uoe, KHUIKOE U ra3006pa3Hoe COCTOSHHS BeliecTBa. Macca Tena. Macchl
COACPIKAH  |pa3TUYHBIX TEJ B IPUPOAE. DTAJOH Macchl. Bechl.
st Temneparypa. TepMomeTpsl.
/lenuMocThb BelecTBa. MOJIEKyJbl, aTOMbI, HOHBI.
[IpencraBienne o pa3Mepax 4acTuil BemecTBa. J[BmkeHue dactuil BemectBa. CBs3b
CKOPOCTH JIBUYKEHUS YaCTHUI C TEMIIEPATypoH.
1 dy3us B TBEpAbIX Tenax, )KUAKOCTAX U razax. BzaumoeiicTBue yacTuIl BeIecTBa|
1 aTOMOB. [losicCHEHHE CTpOEHUS U CBOMCTB
TBEPJBIX TEJ, )KUJIKOCTEHW U ra30B C MOJEKYJSIPHON TOYKH 3peHus. CTpoeHue aToma 1
MOHA.
XHUMHUYECKUE JIEMEHTHI (KUCIIOPOJI, a30T, BOJIOPO/, JKEIE€30, ATFOMUHUH,
Menb, pocdop, cepa). 3HAKH XUMHUECKUX AJIeMeHTOB. [lepronndeckas cucrema
/[.1.Menneneena.
ITpocTeie M clOXHBIE BellecTBa (KUCIOPOA, a30T, BOJAA, YIVIEKUCIBIN Tas,
MOBapeHHas COJIb).
Kucnopon. I'openne B kucnopoge. @oToCcHHTES.
Bonopon.
PacTBOpPHI U B3BECH.
Bona. Boga kak pactBoputens. OuncTka npupoaHoil Boabl. Bo3gyx — cmech rasos.
[I;moTHOCTE BemiecTna.
Monyab B3aumogeiicTBue Tea




Oo0s13a
TeJbHBIN
MUHUMYM
coJiepKaH
s

H3meHeHne CKopocTH U (hOPMBI Tell MIPU X B3aUMOACHCTBUM.
/leficTBHE U IPOTUBOJCUCTBHE.
Cuila Kak XapakTepUCTHKA B3auMoiecTBus. JuHaMmomerp.
Hb0TOH — eMHUIIa U3MEPEHHUS] CUIIBI.

Wuepuus. [IposiBneHne nHepumu, NpUMEpHl €€ y4eTa U npuMeHeHus. Macca
KaK Mepa MHEPTHOCTH.
[ paBUTalIMOHHOE B3aUMOJACUCTBHE. [ paBUTALIMOHHOE
B3aumozeiicTeue u Beenennas. Cuiia TshKeCTH. 3aBUCHMOCTD CHIIBI TSKECTH OT
MacChl.
DnekTpuueckoe B3aumoieicteue. OObICHEHUE
PIIEKTPUYECKOTO B3aMMOICHCTBYSI HA OCHOBE 3JIEKTPOHHON TEOPHUHU. DIIEKTPU3aLUs
Ten TpeHueM. Ilepemada ayeKTpUYECKOro 3apsia INpU  CONPHUKOCHOBEHMH.
B3anMoeicTBre OAHOMMEHHO U PAa3HOMMEHHO 3apsiKEHHBIX TeJl.
MaruutHoe B3aumoserncTsue. [1ocTosHHBIE MarHUTBI, UX

neiicteue Ha Kene3Hble Tena. [lomrockl MarHuToB. MarHuTHBIE
CTpEKU. 3eMJIsl Kak MarHuT. OpUeHTHPOBAHUE IO KOMIIACY.

[IpuMeHeHne MOCTOSIHHBIX MarHUTOB.

Cuuta TpeHusi. 3aBUCMMOCTD CHJIBI TPEHUS OT CHJIBI TSDKECTU U
KauecTBa 0OpaOOTKM moBepxHOCTed. Ponb TpeHus B mpupoae u
TexHuKe. CriocoObl YCUIIeHHS U OCNIa0JIeHUs TPEHUS.

Hedopmarus. Paznuunbsie Bunbl nedopmanuu. Cuna
YIIPYTOCTH, €€ HalpaBieHue. 3aBUCUMOCTh CHJIbI yIIPYTOCTH OT
nedopmaruu.

JlaBnenue Tena Ha onopy. 3aBUCUMOCTh JaBJICHUS OT IUIOMIAIN
onopsl. [Tackans — eqMHULIA U3MEPEHUS AABICHUS.

[lepenada naBiieHUs )KUAKOCTSIMU W razamu. 3akoH [lackars.
[laBnenue Ha rinyouHe xukocti. CooOiaromuecs CoCybl, UX
MIpUMEHEHHE. ApTepHaIbHOE JaBJICHUE.

JlelicTBUE KUJIKOCTEN HA MTOTPYKEHHOE B HUX TEJO.
ApxuMeoBa cujia. 3aBUCUMOCTb apXUMEI0BOM CUJIBI OT poJa
PKUJKOCTA M OT 00beMa MOTPYKEHHOW YacTu Tefna. Y CIOBUS
MJIaBaHUs Tell.

Moayab Ned DusuyecKue U XUMUYECKHUe sIBJICHUS




Oo0a3aTeIbHBII
MHHHMYM COJepPsKaHHS

[TonsiTHe 00 OTHOCUTENBHOCTH MEXAHWYECKOTO IBHIKCHHS.
Pa3zHooOpa3HbIe BUIbI MEXaHUYECKOTO ABIKEHHUS (TIPSMOIMHEHHOE,
KPUBOJIMHEHHOE, IBIDKCHUE 110 OKPYKHOCTH, KOJIEOATEIBHOE).
MexaHHuecKoe ABMKEHUE B IPUPOE U TEXHHKE.

[Tyt 1 Bpemst aBmxenusi. CKOpOCTh IBHKCHHUS.
PaBHOMEpHOE, YCKOPEHHOE U 3aMEJUICHHOE JABHKEHHUS.
3BYK KaKk HMCTOYHHMK WH(pOpMAIMHU 00 OKpPYKAIOLIEM MHpE.
Hcrounuku 3Byka. Komebanme — HeoOXoammoe yciaoBUE
BO3HUKHOBEHUS 3ByKa. OTpaxkeHue 3ByKa. 9xo. ['osioc u ciyx,
rOpTaHb U yXO.

H3meneHne o0beMa TBEpAbIX, KUIKUX U Fa3000pa3HbIX Tel
[P HArpEeBaHUM U OXJIAXKAECHUHU. YUeT TeIJIOBOIO paclIMpeHHs U
HCIIOJIb30BAHUE €0 B TEXHHKE.

[lnaBneHne u oTBepAeBaHue. TassHME CHera, 3aMep3aHHe BOJIBI,
BBIIUIABKA YYT'YHa W CTaJM, W3TOTOBJICHHE JeTaleil OTJIMBKOM.
Hcnapenne  xuakocte.  (OxyaxlIeHue  SKUAKOCTEH — mpu

ucnapenuu.) Konaencamus. Temmonepemaya.

MaTtepuanbHO-TeXHHUYECKOE o0ecTevyeHne.

Pabouas IporpaMma IpeaycMaTpuBaeT clenyolee MaTepuaIbHO-

3BYKOBbI€ I10CO0OMS:

Cnucok qureparypbl
OcHoBHas nuTeparypa:

1.

TEXHOJOTHYeCKoe o0ecreueHne yueOHoro mporecca:
IleuaTHbIe mMOCOOMA:
+ pabouas Tetpags Puzuka. XumMusa. 6 KI., IKpPaHHO-

« @OTO U BUJCO-KOJUIEKIHS (PU3HMUECKUX SKCIEPUMEHTOB.
Texnuveckue cpeacrBa o0ydenusi: O TeneBusop; 0O
HOYTOYK.
Y4eOHo-s1200paTOpHOE 000pPYAOBaHUE.

KommuiexTs! 1abopaTtopHoro obopynoanus: Mexanuka, CrtaTuka, JIeKTpoAMHAMUKA.

INanuneo. Hayka onbiTHbIM yTeMm. Hayuno-nomynspHoe nepuoandeckoe nzganue. — OO0
«/le Arocturan. Poccusy;

I'ypeuu A.E., UcaeB JI.A., Tlonrak JI.C ®usmka. Xumus. 5-6 kmacc. - M.: JIpoda,
BBenenue B ectecTBeHHO - HayyHble ipeaMeThl. EctecTBo3Hanue. @usnka. Xumus. O6KII.:
pabouas terpans / ['ypesuu A.E., Ucaes JI.A., [Tontak JI.C.-M.: [Ipoda,




