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1. HosicHUTEILHAA3ANNCKA
PabouasmporpamMmanoxuMunpa3padoTaHaBCOOTBETCTBUM:

0 CdenepanbHBIMIOCYAapCTBEHHBIMOOPA30BaTEIbHBIMCTAHIAPTOMOCHOBHOT 000I1IEr0
00pa3oBaHusL,yTBEPKICHHBIMITPHKa30MMuHICcTepcTBaoOpa3oBaHusinHayku Poccuiickoii®enepannu ot
«17»nexabps2010r. Ne 1897,

] COyHaMeHTaNbHBIMAIPOMCOIEPKaHUA001Ier000pa3oBaHus;

) CrpuMepHOHOCHOBHOM00pa30BaTeIbHORITPOrPaMMOHOCHOBHOT0001IIeroo0pa3oBanus (0100peHO
denepanbHbIM yueOHO-METOINYECKUM 00BEAMHEHUEM 110 001IeMy o0pa3oBanuio ([IpoTokon
sacemanusor8anpensn2015r.Ne 1/15))

L CasTtopckoityueonorinporpammoiiO.C.I"adpuensHa«l IporpaMmMaocHOBHOT00011Ier0
obpazoBanus. Xumus. 7-9 knacce». M.: Ipoga,2017; (PIOC);

Hannas paboyast mporpaMMa OpUEHTHPOBaHa Ha UCIONB30BaHHE YIEOHUKOB 110 XUMHHU 1 y4eOHO-
MeToaudeckux mocodouit YMK, co3aHHBIX KOJUIEKTUBOM aBTOPOB 1o pykoBojacteoM O.C.I'abpuensiHa.

laopuensuO.C. Xumus 7xnacc:Yueb. s obiieodpasopar. Yued. 3apenenuii.- M.:JIpoda,
2013.I'a6puensa O.C.

IIpoepammapaccuumana:
7xnacc —34qaca(l4.BHEnENIO);

BripernogaBaHuuKypcancoab3yrTCACIC YOI POpMblpaOOmblCyIalIAMUCS:
e paboTaBMaJIbIX IPyIIax;
® TIPOEKTHaspadoTa;
® TOATOTOBKA pedepaTos;
®  UCCIIEIOBATEIBCKASACATENHHOCTD;
¢  UHPOPMAIIMOHHO-TIOUCKOBASICATEIILHOCTD;
®  BBHINOJIHCHUETIPAKTHYECKIXMIA00PATOPHBIXPAOOT.
e lcnons3oBanuenadboparopuullenrpa«Toukapocray



2. OdmasixapakTepucTuKay4e0HOronpeamMeTa,Kypca

B cootBerctBUM ¢ DenepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 001Iero 00pa3oBaHMs ydaluecs T0JDKHBI OBJIAIETh TAKUMH MO3HABATEIbHBIMU YUCOHBIMH
JEUCTBUSIMH, KaK yMEHHE (HOPMYIHpPOBATh MPOOIEMY U THIOTE3Yy, CTAaBUTh LIENU U 3a7ayi, CTPOUTH
IUTaHbl JOCTMDKEHUS LeNNed M pelleHUs MOCTaBJICHHBIX 3ajad, INPOBOAMTH SKCHEPUMEHT U Ha €ro
OCHOBE JI€JIaTh BBIBOJBI U YMO3AKJIIOUEHMsI, MPEACTABIATh UX M OTCTaUBaTb CBOIO TOYKY 3PEHMS.
Kpome Toro, ywamuecs IOJIKHBI OBJIAJAETh INPHUEMAaMH, CBS3aHHBIMU C OIPEICIICHUEM IOHATUM:
OTpaHUYMBAThH UX, ONUCHIBATH, XapaKTEPU30BaTh U CpaBHUBATh. ClleJOBATEIbHO, IPUU3YIEHUN XUMUU
B OCHOBHOW IIIKOJIE YyYamluecs IOJDKHBI OBJAJNETh YYEOHBIMH JEHCTBHSMH, TO3BOJIAIONIUMH UM
JIOCTHYb JIMYHOCTHBIX, NPEIMETHBIX H  METalpeIMETHBIX 00pa3oBaTENbHBIX  PE3YJIbTaTOB.
OcoOeHHOCTH coaep:KaHMsI 00ydeHHs] XUMUK B OCHOBHOM IIKOJIe 0OYCIIOBJIEHBI CHEUPUKON XUMUU
KaK HayKd M IOCTaBJIEHHBIMU 3afadyaMu. OCHOBHBIMHM HIpoOJieMaMU XUMHUU SIBISIFOTCS M3Yy4€HUE
COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCUMOCTH HX CBOWMCTB OT CTPOEHHS, IOJYYE€HHE BEIIECTB C
3aIaHHBIMHCBOMCTBAMH, HMCCIIEI0BAHNE3aKOHOMEPHOCTEMXUMUYECKUXPEAKIIMUUITYTEH  YIIPAaBICHUS
MMHU B 1EJIAX MOJY4YEHUsI BEIIECTB, MaTepUaoB, SHEPTUH.
IIpemyiaraeMoenocoOMenOXuMUMN packpblBaeT BKIIAJ y4E€OHOIO IpeAMeTa B JOCTHKCHHELENeH
OCHOBHOT0 00111er0 00pa30oBaHUs U ONPEIEIAeT BaXKHEHUIINE Co/iepKaTeIbHbIE TMHUN IIPeAMETa:

. «BEILECTBO»— 3HAHUEO COCTaBEH CTPOEHHUU BEILECTB, UX CBOWCTBAX M OHOJIOTMYECKOM
3HAYEeHUU;

. «XUMHUYECKasl peaKkus» — 3HaHUE O MPEBPAIICHUAX OJHHMX BEIIECTB BAPYrue,yCIoBUSIX
MPOTEKAHUS TAKUX MPEBpaIlleHn U crioco0ax yrnpaBiIeHUs peaKklUsIMU;

. «MPUMEHEHHE BEIIECTB» — 3HAHHE M OMBIT 0e30MacHOro OOpalieHUsl C BEUIECTBAMH,
MaTepuagaMu U MpolieccaMu, He0OX0AUMBIMU B ObITY M Ha MTPOU3BO/ICTBE;

. «SI3bIK XUMHUU» — OIEPUPOBAHUE CUCTEMOM BAXKHEMIIMX XUMHUYECKUX MOHATHM, 3HAHUE

XHUMUYECKOH HOMEHKJIATYPHI, T.€. MX Ha3BaHUs (B TOM YHCIIC U TPUBHAJIBHBIC), BJIaICHUE XUMUIECKON
CUMBOJIUKON (XUMHUYECKUMHU (POpMyJIaMH M YPAaBHEHHUSIMHU ), & TaK)Ke TIPaBHIIa MepeBoia MHPOpMaIUuC
€CTECTBEHHOTO SI3bIKA HA SI3BIK XMMHHU U 00PaTHO.

[TocKOTBKYOCHOBHBIECOIEPKATEIHHBICTHHIUITKOILHOTOKYPCAXUMHUUTECHOTICPETIIICTEHEI.
Briporpammecoaep:kaHuenpeicTaBICHOHEOTMHISM, aTI0Pa3/IeliaM.

3HAYUTEIPHOE MECTO B COJICPKAaHUHM Kypca OTBOJUTCS XHMHUYECKOMY JKcnepuMmeHty. OH
MO3BOJISIET CPOPMHUPOBATH Y YUAIIMXCS CHECIHAIbHBIC IPEIMETHBIC YMEHUS paboTaTh ¢ XUMHYECKUMH
BEIICCTBAMHU, BBIMOJIHATH MPOCTHIE XUMUYECKHUE OMBITHI, HAYYUTh UX OE30TIACHOMY U IKOJIOTHYECKU
IpaMOTHOMY OOpAIlEHHUIO C BENIECTBAMH B OBITY M Ha IPOU3BOJICTBE.

[TpakTryecknepabOTHICT PYIITHPOBAHBIBOJOKH—XHUMHUYECKHUETIPAKTHKYMBI,KOTOPBIECITYXKAT HE

TOJILKO CPEJICTBOM 3aKpeIUICHHs yMEHHH ¥ HAaBBIKOB, HO M KOHTpPOJS KayecTBa WX

chopmupoBanHoCTH. [I0 CBOEMY YCMOTPEHHIO, @ TAKXKE UCXO/S, U3 BO3MOXKHOCTEH IKOJIBHOTO
KaOMHETa XUMHH, YIUTEIh MOXKET U3MEHHUTh U CTPYKTYPY MPEICTABICHHOTO B IPOTPaMMe

MPAKTUKyMa,HalIPUMED, yBEITHUUTHUUCIIONA00PATOPHBIXPAO0T3aCUETCOKPAILICHHS ICMOHCTPAIINH.

OTO BO3MOXKHO MpPH HEOOJBIION HAMOIHIEMOCTH KJIaCCOB B CENBCKUX IIKOJIAaX, OCOOEHHO
MaJIOKOMIUICKTHBIX.

'maBHOE oOTIMYME MpeIaraeMoi MpPOrpaMMbl 3aKIFOUACTCS B JBYKPAaTHOM YBEIMYCHUU
BpEMEHH, OTBEJIEHHOTO Ha wu3ydeHue pazgena «MHorooOpa3ue BemIECTB». OITO CBSI3aHO CO
CTpEeMJICHHEM aBTOPOB OCHOBATEIbHO OTpabOTaTh Ba)KHEHIIME TEOPEeTUYECKHE TMOJIOKEHHUs Kypca
XUMHH OCHOBHOM IIKOJBI Ha OoratoM (DakTOJIOTMYECKOM MaTepuaie XHMUU DIIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB.



3. MecToy4eOHOronpeaMeraByueOHOMILIAHE
B mpouecce ocBoeHMs IporpaMMbl Kypca XUMHHM 11 OCHOBHOM LIKOJIBI y4YalllUecsl OBJIaJEBAIOT
YMEHUSIMH CTaBUTh BOIIPOCH, HAOIIONaTh, OOBICHATH, KiIacCU(PUIUMPOBATh, CpPaBHHUBATD,
IIPOBOJUTH SKCIEPUMEHT U MHTEPIPETUPOBATH BHIBOJbI HA €r0 OCHOBE, ONPEAEIATh UCTOYHUKU
XMMUYECKON MH(pOpMaLUK, MOIydaTh U aHAJIU3UPOBATh €€, a TaKKe TOTOBUTh Ha 3TOW OCHOBE
COOCTBEHHBIN MH(POPMALMOHHBINA IPOIYKT, TPE3EHTOBATH €r0 U BECTH JUCKYCCHIO.
[Iporpamma Kypca XMMHUH JUIsI OCHOBHOW IIKOJIBI pa3padaThiBaiach ¢ y4€TOM IMEePBOHAYATBHBIX
[IPE/ICTaBICHUM, MOJYyYEHHBIX YYalIUMHUCS B HAYaJIbHOM LIKOJIE IPU MU3YYEHUH OKPYXKAIOLIEro
mupa.llpeanaraemasnporpamma, XOTSMHOCUTOOIEKYIbTYPHbIIXapaKTepUHECTaBUT3aJauy
npo(hecCHOHATFHONW TIOJATOTOBKH YYaIlllUXCs, TeM HE MEHee, IO3BOJISIET UM ONpPEACTHUTHCA C
BBIOOpOM TIpouisi oOyd4eHHs B cTaplield mikojie. B mporpamme mpeaycMOTPEHO pe3epBHOE
BpeMsi, TaKk Kak peajbHas MPOJOLKUTEIBHOCTh Y4E€OHOro roja BCErja OKa3bIBaeTCs MEHbIIE
HOpPMaTUBHOU. B CBsI3U C mepexo/loM OCHOBHOM IIKOJIBI HA TaKyl0 (POPMYHTOTOBOM aTTecTallvu,
kak [ A, B kypce nmpeaycMOTpeHo BpeMs Ha MOJATOTOBKY K HEM.
VYueOHOEcoaepKaHUEKYPCAaXUMUN BKIIIOYAET:
Xumus. 7knacc.34u, luenedento(6600HbliKypc)
AsropckasyueOHasnporpammaO.C.I"abpuensa«lIporpamma OCHOBHOTO00OIIIET000pa30BaHHUS.
Xumus. 7-9 xknacces». M.: JIpoda,2017. (®I'OC).

COOEPXKAHUE KNACCbI UTOro 70% 30%
7
Temapasgena
Paznenl. XuMusiBLIEHTpEECTECTBO3ZHAHUS 7 11 8 3
Pa3znen2.MareMaTHKaBXUMHUU 7 9 6 3
Paznen3. SIBnenus, npoucxoasmniuec 7 9 6 3
BEIIIECTBAMHU
Pasznend4.PacckaspITOXUMHH 7 5 4 1
Tema Bcer N3 Hux
0
IIpakTnyeckue,JadopaTopHbie Yuér IKCK
qaco 3HAHMII | YpcHH
B paboThi(Tema)

(Tema) (Tema

7 xknacc

XuMusiBeHTpe 11 | IIpaktuueckaspabotaNel«3HaKOMCTBO ¢
71a00paTOPHBIM 000PYIOBAaHHEM.
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€CTeCTBO3HAHUS [TpaBunarexHUKNOE30MaCHOCTHIIPU
paboTe B XUMUYECKOM KaOuHEeTe
(;taboparopun)»

[IpakTuyeckaspadoTaNe2
«Habnrorenne3aropsiei cBevoi.
VYerpoiictBocniuproBku. I IpaBuiia
paboThICHArpeBaTeIbHBIMU IPUOOPAMU»

MaremaTHKABXUMHH 9 [TpakTnaeckaspadoraNe3
«[IpuroroBnenuepacTBopac3afaHHON
MacCOBOM J0JIEH PACTBOPEHHOTO

BEIIECTBA»
SABnenus, 9 [TpaktuueckaspadoraNed«OuncTka
MPOUCXOAsIIIIHEC HOBapeHHOﬁ coJm»
BellleCTBAMU
Paccka3pinoxumumn 5 | [IpaktuueckasipaboraNed

«BpIpamMBaHNEKPUCTAIIIOBCOII.
Konkypc Ha mydniuil BeIpalleHHbIN
KpHCTaILIL.

[IpakTnueckaspaboraNe6«Koppo3zus
MetauioBy. KoHKypc Ha mydmme
PEKOMEHIAIMUTIO3AIUTEMETaINIOBOT
KOppO3HUH

[InanupyemMblepe3yibTaTHIOCBOEHUSIyYeOHOT ONIPeIMeTa:

Ilo 3asepuienuu Kypca xumuu Ha 2mane OCHOBHO20 00We20 00PA308aHUS 8bINYCKHUKU OCHOBHOLL
WKOJIbL OONHCHBL 081IA0EMb CEOVIOWUMU PE3YIbMAMAMU.

Jluunocmmuuwlepezynromamaol

— 3HAQHUe U NOHUMAHUe: OCHOBHBIX MCTOPUYECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XHUMUU;
JNOCTHKEHH B 00JaCTM XUMHUU W KYJIbTYPHBIX TPAJAMIIMNA CBOEH CTpaHbl (B TOM YHCIIE HAYYHBIX);
OOLIEMUPOBBIX JOCTHKEHUN B 00JacTU XWMHUHU; OCHOBHBIX TMPHUHIIMIIOB M IPaBWJI OTHOIICHUS K
MIPUPO/IC; OCHOB 3J0POBOTO 00pasa >KM3HHU U 3J0POBbeCcOEpEraronInX TEXHOJIOTUI; MPaBUIl MOBEACHUS
B UpE3BbIUYAHHBIX CUTYAIUSIX, CBSI3aHHBIX C BO3ACHCTBHUEM pPA3IMUYHBIX BEIIECTB; OCHOBHBIX MpPaB U
o0s3aHHOCTEN TrpaxkJaHuHa (B TOM 4Hcle OOyYaromierocsi), CBSI3aHHBIX C JIUYHOCTHBIM,
npodecCHOHAIBHBIM U >KU3HEHHBIM CaMOOTIpPEIeNICHUEM; COLUAIbHON 3HAYUMOCTH M COJEP KaHUS
npodeccuii, CBSI3aHHBIX C XUMUEH;

— YY8CMeEo 20po0OCcmu 32 POCCUUCKYI0 XUMUYECKYIO HAyKYy M JIOCTHKECHUS YYEHBIX; YBAKCHHE U
MPUHATHE JOCTIKEHUH XUMUU; JIO00BH M OEpeKHOE OTHOIIEGHHWE K MPUPOAE; YBAKEHHE H Yy4eT
MHEHUH OKPYKAIOIIUX K TUYHBIM JOCTIKEHUSIM B U3YUCHUH XUMUHU;

— npusHauue TEHHOCTH COOCTBEHHOTO 37I0POBbS U 3JI0POBbS OKPYKAIOMIMX JIIOJIEH;
HE0OX0IMMOCTH CaMOBBIPAKEHHU S, CAMOPEAlIN3alliY, COIMATbHOTO MPU3HAHUS;

— 0CO3HaQHUe CTENEeHH TOTOBHOCTH K CaMOCTOATENBHBIM T0- CTYOKaM U JIEHCTBUSM,
OTBETCTBEHHOCTH 32 UX PE3YJbTATHI;

— nposgiienue SKOJOTHUYECKOTO CO3HAHUS, T0OPOKENaTeIbHOCTH, JOBEPHs U BHUMATEIHHOCTH K
JIOJISIM,TOTOBHOCTUKCOTPYTHUYECTBY; MHUITUATHBBIMITI0O003HATEIbHOCTUBH3YyICHUMBEIIECTBH



MPOIECCOB; YOSKIEHHOCTH B HEOOXOIMMOCTH Pa3yMHOTO HCHOJB30BAHUS JOCTH)KEHUH HAyKd H
TEXHOJIOTHH;

— YMeHue YCTaHaBJIMBAaTh CBSI3M MEXKAY LIEJbI0 M3YYEHMsS] XUMHUUU TEM, U1 YErO 3TO HYXKHO;
CTPOMTH >KM3HEHHBbIE M Mpo(decCHOHANbHBIC IUIAHBI C y4YETOM YCIEUIHOCTH H3Y4EHUS XUMHH U
COOCTBEHHBIX IIPHOPUTETOB.

Memanpeomemuuiepesyibmamot

— UCNONIb306aHUe PA3TUYHBIX HCTOYHUKOB XHMHUYECKOH WH(POpPMALWU; TMOJYyYCHHE TaKOM
nHpOpMaINY, €€ aHAJIU3, TIOrOTOBKAa HAa OCHOBE 3TOTO aHAIN3a WH(POPMAIMOHHOTO MPOJIYKTa M €ro
IIpE3EHTaLHS;

— npumeneHueO0CHOBHBIXMETOI0BIO3HAHUA(HAOII0IeH U, PKCIIEPUMEHTA,MOIETTUPOBAHUS,
WU3MEpPEHUS U T. J1.) ISl U3y4CHHUS XUMUICCKIX 00BEKTOB;

— UCNOb306aHUe OCHOBHBIX JIOTHYECKUX ONepaluil (aHanu3a, CHHTEe3a, CpPaBHEHUs, 0000IIeHUS,
JI0Ka3aTeNIbCTBA, CUCTEMATU3AIMH, KJIACCU(PUKAIIUHU U JIp.) IPU U3YUYEHUU XUMUYECKUX OOBEKTOB;

— opmynuposanueBbIBOJOBUYMO3aKIIOYEHUMN3HAOIIOACHUHNN3YYEHHBIXXUMHUYECKI X
3aKOHOMEPHOCTEN;

— NPO2HO3UpOBaHUe CBOWCTB BEIIECTB HAOCHOBE3HAHUANX COCTAaBa U CTPOCHMSI, aTaKkKe
YCTaHOBJIEHUS aHAJIOTUH;

— ¢opmynuposanuenien,runoTe3NyTeHPOBEPKUNX HCTUHHOCTH;

— omnpedenenue 11eNeH U 3a/1a4 yueOHOM U HCCIeI0BaTeIbCKOM AeATeIbHOCTH U IyTeH UX
JIOCTHKEHUST;

— packpuvlmue TPUIUHHO-CIIEJICTBEHHBIX CBSI3€H MEKIYCOCTaBOM, CTPOEHHEM, CBOMCTBAMH,
MIPUMEHEHHUEM, HaX0XX/IEHUEM B MPUPOJIC U TIOJIYICHHEM BAKHEHIITNX XUMUYECKUX BEIIECTB;

— apaymenmayusacoOCTBEHHONNO3UIIMUH €eKOPPEKTUPOBKABXOIEIMCKYCCHH IIOMaTepuaIam
XUMHUYECKOTO COJIEPIKaHUS.

Ilpeomemmnviepesyrvmamul

B no3naBarenbHOR

chepe3nanue (nonumanue):

— XMMHUYECKOM CHUMBOJIMKH: 3HAKOB XMMHUYECKHX 3JIEMEHTOB, (OPMYT XUMHUYECKUX BEIIECTB,
YpaBHEHUN XUMHYECKUX PEAKIIN;

— BaXHEHIIMX XUMUYECKHUX TMOHSTHUNA: BEIIECTBO, XMMUYECKHH JJIEMEHT, aToM, MOJIEKyJa,
OTHOCHUTENIbHbIE AaTOMHAs U MOJIEKYJISIpHAsh Macchl, HOH, KAaTHOH, aHWUOH, XUMHUYEcKas CBS3b,
ANIEKTPOOTPHUIATENILHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCIICHHUS, MOJIb, MOJISIpHAs Macca, MOJIAPHBIN
00BeM, pacTBOPBIL, IEKTPOIUTHI U HEDNEKTPOIUTHI, JIEKTPOIUTUYECKAS TUCCOIHALIMS, OKUCIUTENb U
BOCCTaHOBUTEJIb, OKUCIICHHE U BOCCTAHOBIIEHUE, TEIIOBOM 3 (EKT peakiui, OCHOBHBICTUIIB peaKuil
B HEOPraHMYECKON XUMUU;

— (GOpMYIUPOBOK OCHOBHBIX 3aKOHOB M TEOPUN XHMHH: ATOMHO-MOJICKYJISPHOTO Y4YCHUS;
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa BelecTB, ABorajnpo; Ilepuoanueckoro
3akona J[. M. MenneneeBa; TeOpUM CTPOCHHUS aToMa U YYEHHUS O CTPOCHHHM BELIECTBA; TEOPUHU
ANIEKTPOJIUTUYECKON TUCCOLUAIIUU U YUEHUSI O XUMUYECKON PEaKIIHH.

Ymenuenaszvisamy:

— XUMHUYECKHUEIIEeMEHTHI;

— COEMHEHUAN3YYCHHBIXKIIACCOBHEOPTaHMUECKUXBEIIECTB;

— OpraHu4eckue BeliecTBa Mo ux (opmyne: MeTaH, 3TaH, ITUIIEH, alleTUJIeH, METaHOJI, 3TaHOII,
TJIMIEPUH, YKCYCHAsI KUCIIOTa, TII0K03a, caxaposa.

ObvscHenue:

— (usnyeckoro cMeiciia aTOMHOTO (MOPSAAKOBOTO) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB
rpynnsl 1 nepuona B [lepuonnueckoit cucteme /1. . MenneneeBa, K KOTOPbIMAJIEMEHTIPUHAIICKHUT;

— 3aKOHOMEPHOCTEW H3MEHEHUsI CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeleiax MallbIX
MIEPHOJIOB U A TPYIII, a TAK)KEe CBONCTB 00pa3yeMbIX UMU BBICIIUX OKCHUIOB U THIPOKCHJIOB;

— CYIIHOCTHIIPOLIECCATEKTPOTUTUYECKO UM CCOLUALIMMUPEAKIIMITMOHHOTOO0OMEHA.

Ymenuexapaxmepuzosamo:




— XHMHMYECKHE »HJEeMEHTHl (OT BOAOpOJAa O KalbliMs) HAa OCHOBE HUX TIOJOXKCHUSA B
[Tepuomuueckoii cucteme xuMmudeckux 3emMeHToB J[. 1. MenneneeBa u 0coOEHHOCTEH CTPOSHUS MX
aTOMOB;

— B3aMMOCBSI3bMEXIyCOCTaBOM,CTPOCHUEMHUCBONCTBAMUHEOPIaHUYECKUX BEILIECTB;

— XHMHUYECKHECBOMCTBAOCHOBHBIXKJIACCOBHEOPTaHNYECKU XBEIIECTB(OKCHI0B,KUCIOT,0CHOBAHU
i1, aM(OTEpHBIX COCTMHEHUH U COJIEH).

Onpeoenenue:

— cocTraBaBelecTBnonxopmymnam;

— BaJICHTHOCTHUHUCTEIICHHOKUCIICHUSIDIIEMEHTOBBCOCNHEHNY;

— BUJIOBXUMHYCCKONCBSI3UBCOCANHCHUSIX;

— TUMOBKPUCTAIUINYECKUXPEIIETOKTBEPABIXBEIIECCTB,;

— MPHUHAIJIKHOCTUBEIIECTBKOTIPEICTICHHOMYKIIACCY COSIMHEHUH;

— THUTIOBXHUMHYCCKUXPEAKIIN;

— BO3MO’KHOCTHIIPOTEKAHUPEAaKIINHHOHHOTO00OMEHa.

Cocmasnenue:

— cxeMcTpoeHnusiaromoBiiepBbix203nementoBllepuoanueckoiicucremsrJl. 1. Menieneena;

— (hopMyITHEOPraHNYECKUXCOCTMHEHUHN3YYCHHBIXKIIACCOB;

— YPaBHEHUNXUMUYECKUXPEAKIIHI.

bezonacnoeobpawenuecxummaeckonnocy10innadopaTopHbIMO00pyI0BAaHUEM.

IIposedenuexumuuecko2oaKcnepumeHma.

— TIOITBEPKIAI0IIETOXUMHUECKUECBONCTBAN3YdHHBIXKIIACCOBHEOPraHNIECKUX BEIIECTB;

— TIOITBEPKIAIOIIIETOXUMHUECKUIICOCTABHEOPraHNIECKUX COEINHEHHUH;

— TI0 TIOJIy4eHHI0, COOMPAHUIO U PaCllO3HABAHUIO ra3000pa3HbIX BELIECTB (KUCIOPOa,
BOJIOPO/JIa, YTJIEKUCIIOTO ra3a, aMMHaKa);

— TOONPEEICHUIOXJIOPUI-,CYIb(aT-,kKapOOHAT-HOHOBUHOHAAMMOHHUSCIIOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Buviuucnenue:

— MAacCOBOMI0IMXUMHUYECKOT03IEMEHTAN0POPMYIeCOCTMHEHNUS;

— MAacCOBOII0JIMBEILECTBABPACTBOPE;

— MAacChIOCHOBHOTOBEIIIECTBAIION3BECTHOWMACCOBOMI0ICIIPUMECEH;

— 00bEeMHONI0TMKOMIIOHEHTara30BoicMecH;

— KOJIMYeCTBa BEIECTBA, 00bEeMa MJIM MACChl BELIECTBA 110 KOJIMYECTBY BEIIECTBA, 00BEMY WIIH
Macce peareHTOB WIH MPOJYKTOB PEaKIUH.

Hcnonvzosanue npuoOpemenHvix 3HAHUN U YMEHUL 6 HNpaAKMU4eckou OesmeibHoCmu U
NOBCEOHEBHOU HCUZHIL:

— 1751 6€30MacHOTO O0paleHus ¢ BEIECTBAMU M MaTepuajaMy B IIOBCETHEBHOM KU3HU U
IPaMOTHOTO OKa3aHUS MEPBOM MOMOIIH MPHU 0KOTaX KUCIOTaMU U IIeJI0YaMH;

— UISI00BSCHEHUSIOTACNbHBIX(DaKTOBUIIPUPOIHBIX IBIICHHIA;

— JUISIKPUTUYECKOMOLIEHKUMH(POPMAITMTHOBEIIECTBAX, UCTIONB3YEMbIXBOBITY. B

LIEHHOCTHO-OPUEHTALIMOHHOU cdhepe

AnanuzuoyenxanocnecTBUNITIIOKPYKaIoIIeHCcpe IbIOBITOBOMUITPON3BOICTBEHHON JAESITENFHOCTU
Yel0BeKa, CBA3aHHOM C MOJIyYeHHUEM U IepepaboTKOM BEIecTB.

Brpynosoiicdepe

Ilpogedenue onepayuii ¢ WCIOJB30BAHUEM HArPEBaHUS, OTCTaMBaHUSA, (UILTPOBAHMUS,
BBITIAPUBAHUS; TTOJIy4EHHUs, COOMPAHHUS, PACTIO3HABAHUS BEUIECTB; U3TOTOBJICHUS MOJIEICH MOJIEKYT.

BcedepebeszonacHoCTHKU3HEAECATENbHOCTH

— Cobnto0eHuenpaBIUITEXHUKNOE30MTaCHOCTUIPUTTPOBEICHUMXUMUYECKOTOIKCIIEPUMEHTA;

— 0KA3aHUeTIePBONTIOMOIIUIIPHOKOTAX, TOPE3aXUXUMUUECKUXTPABMAX.




5. TeMaTn'{eCKoennaanOBaHne

HaumenoBanue [KomuuectBo YHuBepcalbHbIE OCHOBHBIEBH/IBIICSATEILHOCTH
paszaena 4acoB y4eOHBICICUCTBHS 00yJarommxcs

(YY)
Paznenl. 114 losnasamenvuwvie: Boinensitor | MumezpupoeamvyacTHbIe
XuMUsB 00001ICHHBICMBICTTH HPEAMETHBIC3IHAHNABCUCTEMY
LeHTpe (OPMATBHYIOCTPYKTYPY 3HaHUH O €CTECTBEHHOM MHpE.

ObvsicHAMb TNANEKTUKY

€CTECTBO3HAHUSA 3ajaun. U3Biexator

HE00X0TMMYIOHH(POPMAITHIO
U3MPOCTYIIAaHHBIXTEKCTOB.
OrnpenensroTOCHOBHYIOU
BTOPOCTETICHHYIO
UH(OpMaIIHIO.
YcraHaBIMBaOTIIPUYHHHO-
CIEACTBEHHBICBSI3U. CTPOSIT
JIOTUYECKHUETICTIN
paccyXaeHH.
CTpyKTypHpyIOT3HAHHUSL.
BrienstoTkomyecTBEHHBIE
XapaKTEPUCTUKUOOBEKTOB,
3aJaHHELIECIIOBAMHU. YMEIOT
BBIOMpATh CMBICIIOBBIE
€AMHUILIBITEKCTau
yCTaHaBIMBaIOTOTHOLICHHUS
MEXTYHUMH.
BoccranasnuBaroT
peIMETHYIOCUTYaLIUIO,
OTIMCAaHHYIOB3a/IaueIyTeM
nepedopMyIUpOBaHHUSL.

Pecynamusnvie: CpaBHUBAIOT
cBolcocobeiicTBUsIC
sTanoHoM.Co3/1al0TIUIaHH
MOCJIeI0BATEIbHOCTD
nevctsuil. Beineasroru
OCO3HAIOT TO,UTOYKE
YCBOECHOUYTOEIIETIONTIEKUT
YCBOEHHIO,0CO3HAIOT
Ka4eCTBOMYPOBEHbYCBOCHHS
3HAHW. yCTaHABIMBAIOT
pabOYMEOTHOLIEHNUS,ydaTCs
3G PEeKTUBHOCOTPYIHUYATb.
O1eHUBAIOTJOCTUTHYTHIH
pe3ynbTaT.Oco3HaoT

B3aMMOOTHOIICHUITYEIIOBEKAH
IIPUPOIBL, ULTIOCHMPUPOBATNBEE
MIPUMEPaMH.
XapaxkmepuzoeamvbpeMeT
XUMHH.
PasnuuamvrenanseniecTsa.
XapaxmepuzosamuvCBOUCTBA
BEIIECTB KaK UX
WHIMBUIyaJIbHbBIC TIPU3HAKH.
Yemanasnueames npuuuHHO-
CIICJICTBEHHBIC CBSI3U MEXKTY
CBOMCTBAaMH BEIECTB U
00JaCTIMUUXITPUMEHEHUSL.
Onucvléams CBONCTBA
HEKOTOPBIX BEILIECTB IO
OTIPEICIIEHHOMYIUTAHYC
MTOMOIIBIOPYCCKOTO(POIHOTO)
A3bIKA.
Xapaxmepu306amb0OCHOBHbIE
METO/Ibl U3yYECHHUS
€CTeCTBO3HAHU:HAOIO/ICHNE,
TUIOTE3Y, SKCIIEPUMEHT.
IIpeonazame criocoObI
(buKcupoOBaHUIPE3YIbTATOB
AKCIIEPUMEHTA.
Habnrwoamv3aropeHneMcBeYn 1
usyuams CTPOCHHE MJIAMEHH.
Dopmynuposamsv IpaBUiIa
ONTUMAJILHOTO HAarpPEeBaHMUSI C
MCII0JIb30BaHNEM TIAMEHHU.
Cobarooams ipaBUiia TEXHUKU
0€301acHOCTH MpHU padoTe ¢
HarpeBaTeIbHBIMU MPUOOpaMu
O0bsCHAMb , 4TOTAKOEMO/IETIb.

Knaccugpuyuposamemonennna
MaTepHuabHbIE U 3HAKOBBIE.

IIpusooumuripumepsl
Pa3IUYHBIX TUIIOB MOJENel,
UCTIOJIb3YEMBIXIIPUU3YIEHUN
Pa3IUYHBIX
€CTECTBEHHOHAYYHBIX




KaueCTBOUYPOBEHb3HAHUMN.
CaMOCTOSITEIIEHO
GOPMYITUPYIOT CMBICIIOBYIO
nenb. CaMoCTOSTENBHO
bopmyaupyroT
M03HABATEIBHYIOICITBH
CTpOSIT NEHUCTBUSA B
COOTBETCTBUUCHEN.CTaBsAT
y4eOHYIO0 3a/1a4y Ha OCHOBE
COOTHECEHHS TOTO, UTO YiKe
U3BECTHOU YCBOCHO,UTOTO YTO
€I11€ HEU3BECTHO.

Kommynuxamusnvie:
00MEHUBAIOTCS 3HAHUSIMHU
MEXTy4JICHAMUTPYITTBLIJIS
MPUATHS pElICHUs. Ydarcs
CpPaBHUBATHPA3TMIHBIETOUKH
3peHHUs. Y MEIOTIIPEACTABIIATh
KOHKPETHO COJCpKaHUE U
€000IIIaTh €ro B MUCHMEHHOM
dbopmMe, UCTIONB3YIOTPEUYCBhIE
CpeacTBa AJIsl AUCKYCCUU U
apryMeHTallui CBOEH
MO3UIMU. YMEIOT CNyIIaTh U
CIBIIIATH JIPYT OpPYTa.
Pa3BuBarot ymenue
UHTETPUPOBATHCABIPYIITY
CBEPCTHUKOB U CTPOUTH
IPOIYKTUBHOE
B3alMO/ICIICTBUECO
CBEPCTHUKAMHUHUB3POCIBIMH.
OOMeHMBarOTCS 3HAHUSMU
MeEXKTy4UJICHAMHUT PYIIIBL, TS
OPUHSITHSI COBMECTHBIX
peleHui. Y4aTcaynpaBisiTh
MOBE/ICHUEM MapTHEpa.

MPEIMETOB

Ilepesooums HazBaHus
XUMHYECKUX JIEMEHTOB B
CUMBOJIBHYIOCUCTEMY3HAKOBH
Hao00O0POT.

Xapakmepu306ambXUMHUECKUE
(hopmyIbl KaKk 3HAKOBBIE
MOIEITUCOCTABAXUMHICCKUX
BEILIECTB.

PasznuuamvnHIEKCHIN
KOA(PUIMEHTHI.

Coobuwams ¢ TOMOIIBIO
PYCCKOTOsI3bIKauH(POpMAIIHIO,
KOTOPYIO HECET XUMUYECKUI
SI3BIK: 3HAKU U (POPMYJIBI.

MooenupoeambMoIIeKyIbl
XUMHYECKHUX BEIIECTB

ObbsCcHAMB, YTOTAKOCATOM,
MOJICKYJIa, HOH.

Xapaxkmepuzoseamv
KPUCTAJIIMYECKOECOCTOSTHUE
BELIECTBUKPUCTAIUIMYECKHE
peLIeTKH.

ApeymenmuposeamvpeallbHOCTh
MOJIEKYJISBJICHUIMU TN D D y3un
1 OPOYHOBCKOTO JTBHIKCHUSI.

MooenuposambOpOyHOBCKOE
JBYO)KCHUE U ONUCHIBAMb ITY
MO/IEITb.

Xapaxkmepuzoeams
ra3zoo0pa3Hble, )KUIKUEn
TBEpbIC BEIIECTBA.
PasznuyamvxpucraminyecKkuen
amop(HbIe TBep/Ible BEIIECTBA;

(1)I/I3I/I‘IGCKI/IG H XUMHNYCCKHEC
SABJICHUSI.

YemanasnueamovB3anmocBszn
MEXIYNEpeXoiaMu
arperaTHbIXCOCTOSIHUHOTHOTO
BeIlleCTBA.

HabnrodambXuMmuaeCcKun
AKCIEPUMEHT,0NUCHIBAMbETOH
0€/1ambBBIBOIEIHAETOOCHOBE
Xapaxmepuzoeams
re0JIOrM4eCKOECTPOEHUE
IUTAHETHI 3eMII.

PCZS'JZullambMI/IHepaJ'IBII/I
TOPHBIC MMOPO DI,




MarMaTU4eCKUEHOCa0YHbIC
HIOPOJIBL.

H3yuambcocTaBropHOU
IIOPO/BI C IIOMOILBIO
ONTHYECKUX MTPUOOPOB.

Yemanasnusamo
MEXIIPEAMETHBIC CBSI3U MEKTY
OMOJIOTHEHUXUMHUEHAOCHOBE
XHUMHYECKOT0 COCTaBa KIIETKHU.

Knaccugpuyuposams BemecTa
KJIETKUHOIUCHIBATEUXPOJIBB
HEM.

Xapaxkmepuzosamy
OHOJIOTMYECKYIOPOIBBOIBI.

OnucvigamosiBICHAE
doTocuHTE3aNpACKPLIGAMD
PoJIh XJIOpoHUIIIa B 3TOM
Tpo1iecce.

Xapaxkmepuzoeams
OHOJIOTUYECKYIOPOJIb
BAKHEWIIINX KJIaCCOB
OPraHNYECKUXCOETNHEHUN IS
KHU3HEACATCIbHOCTHU
OpraHU3MOB.

OKCIEPUMEHTAIIEHO
00Ka3b18aMbHATNYNETEXUITU
MHBIX OPraHUYECKUX
CO€IMHEHUNBPACTUTEIbHBIX
KJIETKaX

ObvscHaAmb, 9TO TaKOE
Ka4eCTBEHHBICPECAKIIUUT
aHaTUTUYCCKUN AP PEKT.

Paznuwamo OIpeaAciIIEMOC
BCIICCTBOUPCAKTUBHAHETO.

Paznen?.
Maremartukasn
XUMUH

ITo3naBarenbHbIe:
AHaIM3UpPYIOT 00BeKT,
BBIJICIISSICYIIIECTBEHHBICHHE
CYILIECTBEHHBIE HPU3HAKY.
BoccranaBnuBaiot
IpeIMETHYIO CHTYAIIHIO,
OTIMCAHHYIO B 3ajaue.
W3Bnekarot HEO0OX0JUMYIO
UHPOPMALHIO u3
IPOCITYIIaHHbBIX TEKCTOB.
OnpenensoT  OCHOBHYIO U
BTOPOCTENEHHYIO
UH(OpPMAIIHIO.

VYcraHaBnmMBaOT — MPUYMHHO

CIICACTBCHHBICCBA3H. CTpO}IT

O0vACHAMb,YTOTAKOE
OTHOCUTEJIbHAs aTOMHAas Macca
HOTHOCUTEJILHAAMOJIEKYIISIpHAS
macca.

Onpeodensimb OTHOCUTENBHYIO
aToMHytoMaccymnoTtabmuie/l.
H. Menneneena.

Paccuumwvisamo

OTHOCHTEJBHYIOMOJIEKYIISIPHYIO
Maccy BELIECTBA 110 €ro

bopmyie

Xapaxmepuzoeams MaCCOBYIO
JOJIFOXUMHUYECKOTOIEMEHTAB
CJI05KHOM BEILECTBE U

paccuumuléamseernoero Gopmyse

Pa3znuuamvuncTeieBeiecTBan
CMECCHU, TOMOI'CHHBIC U
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JIOTUYECKHUE Henu
paccyXIcHU. Crpost
JIOTUYECKHUE Henu
paccyXICHUM.

PeryastuBuble:  Oco3HarOT

Ka4CCTBO U YPOBCHb 3HAHUA.

Ornpenenstor
HI0CJIEI0BATENbHOCTD
IIPOMEXKYTOYHBIX  LEJIeH ¢
Y4ETOM KOHEYHOTO
pesyaprara.  Belmensor  u
OCO3HAIOT TO, UYTO  YXKe

YCBOEHO U UTO €IIE MOJIEHKHUT
YCBOCHHIO, OCO3HAIOT
Ka4yeCcTBO U YPOBEHb YCBOCHHMS
3HAHWM. YCTaHAaBIIUBAIOT
paboYMEeOTHOIICHUS, ydaTcs

3¢ ¢deKTuBHO
Crpost

COOTBETCTBUHCIOCTABIIEHHON

COTPYAHUYATH.
e CTBUA B

LENBIO.
M03HABATEIbHYIO
YETKO

[Ipuaumarot

nenb, U
BBITOJTHSIOT
MIO3HABATENbHbIE 3aa4u.
VYcranapiauBaioT paboune
OTHOILICHHUS, y4artcst
a3 dexTuBHO
OLeHUBaOT

pe3yabTar.

COTPYIHUYATh.
JIOCTUTHYTBIN

KomMyHukaTtuBHbIe:
[TnarupyroTOOIIMECTIOCOOBI
paboThI. OOmeHuBaroTCs
3HAHUSAMH  MEKITY
TPYIIIbI TUTSt MIPUHATHUS
pemennii. [lonmHo u  TOYHO
BBIPKAIOT
VYuarcs
pa3nu4YHbIe
PazBuBaror yMEHHe
UHTETPUPOBATHCSI B  TpYIIIE.
YMEIOT CyIaTth U CIbIIIATh
Ipyrapyra.y cTaHaBIMBAIOT
paboYNEeOTHOIIICHUS, yIaTCs
3¢ PeKTUBHO
YmMmeror

YJICHAMH

CBOHU MBICJIN.
CpaBHUBATb

TOYKU  3pCHUS.

COTPY/HUYATb.
IPECTaBIATh

TCTCPOIrCHHBICCMCCH.

IIpusooumvnipumepbicMeceit
Pa3IMYHOTO arperaTHoro
COCTOSIHUSIMOTICHIBATH

HX POJIbU3HAYCHHUC.

HccnedosambcoCTaBOBITOBEIX,
KyJ'II/IHapHBIX 1 XO3AUCTBCHHBIX
cMecel 0 dTHKETKaM

Xapaxmepu308amb00bEMHYIO
JIOJTI0O KOMIIOHEHTA Ia30BOi
CMECUUPACCUUMBIBAMbEETIO
00BbEMY ITOM cMecH.

Onucvieamb00BEMHBIICOCTAB
atMoc(depHOTO BO3/IyXa U
NOHUMAaMb 3HAYCHUE
[MOCTOSIHCTBAITOIOCOCTABA IS
3I0pOBbs Xapakmepuzoeamb
MacCCOBYIO JIOJTIO BEIIECTBA B
pacTBOPEUpACCUUMbBIBAMbES
10 Macce pacTBopa.

IIpeonazame npyrue
MO U (UKAITHOHHBIEPACYETHIC
HCIOJIL30BAHUEMITUXITOHATHN.

Paszauuamuv4ncToeBeeCTBON
BEIIECTBO, COJICpIKaIee
MIPUMECH.

KonnuectBeHHO
Xapakxmepuzo6anmsMacCOBYIO
nosronpuMecu(W)BoOpasiie
MCXOJIHOTO BEIIECTBA.

IIpouzeooumppacueTrmaccol
OCHOBHOTOBEIIECTBAioMacce
BELIECTBA, COJIEPKALIETO
OTIPEIeIIEHHYIOMAaCcCOBYIOOITIO
MpUMECEH, U Ipyrue
MOAU(UKAIIMOHHBIE PACUETHI C
MCI0JIb30BAHUEMATUXITOHATHIA.

Hccneoosams 110 3STUKETKAM
COCTaBHEKOTOPBIXOBITOBBIXH
(hapmareBTHIECKIX
MIpenapaToB,CoACPKAIINX
OTIPEIEIICHHYIO JIOJIO
MIPUMECEH.

Pewamu3anaunnynpakHeHUsI
0 TEME.
Onpeodenams npooesbl B

JIMYHBIX3HAHUAXUPACUCTHBIX
YMCHUAX.

Bvicmpausamu
00pa30BaTENbHYIOTPACKTOPHIO
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KOHKpETHOEC coJepkanue U | WDUIMKBUAANMM 3THX

CO00LIATHETOBIUCHMEHHOM

dopme.
TOTOBHOCTbH

POOETOBUTIOTYUCHHS
Tposieistior | ’KETAEMOTOpE3yIbTaTa

K OOCYXIECHUIO
PA3IINYHBIXTOYCK3PCHUAN
IPUHITUIOOOIIETOpEIIEHUSI.

VYyarcsa YIIPABJIATh
NOBEJICHWeM  MapTHepa  —
yoexaaTh ero,
KOHTPOJINPOBATH,

KOPPEKTUPOBATHEUOLICHUBATH
€Tr0JICUCTBHA

Paznen3.
SIBneHwms,
MIPOUCXOJISTITNE
CBEIIEeCTBAMHU

9y

Tlo3nasamenvuvie: BeIaeasaioT
0000IEHHBIICMBICITU
bopMaIbHYIOCTPYKTYPY
3agaun. 3Biekaror
HE00X0MMYyOHH(OpMAITHIO
M3IPOCTYIIAHHBIX TEKCTOB.
OnpenenssroTOCHOBHYION
BTOPOCTETICHHYIO
uHpopmanmro.
YcranaBIuBarOTIIPUIUMHHO-
CJIeICTBEHHBICBS3HU. CTPOST
JIOTHYECKUEICITN
paccyXaeHH.
CTpyKTypUpYIOT3HAHHSL.
BB11eaI0TKOTHYECTBEHHEIE
XapaKTEPUCTUKUOOBEKTOB,
3aJaHHBIECIOBAMHU. YMEIOT
BBIOMPATHCMBICIIOBBIE
€IMHULIBITEKCTAN
yCTaHaBIMBaIOTOTHOLICHHUS
MEXTYHUMH.
BoccranasauBaior
peIMETHYIOCUTYAIIUIO,
OTIMCAaHHYIOB3a/1a4ueIyTeM
nepedopMyITUpOBaAHHUS.

Pezynamusnvie: CpaBHUBaIOT
CBOMCIOCO0ICHCTBUSIC
sranoHoM.Co3Jal0TIIaH|
MOCIIEA0BATEILHOCTE
neiicTBuil. BeiaensoTu
OCO3HAIOTTO,4YTOYKE

ObvscHAmMb PU3NYECKYIO
CYIIHOCTb,JISKAITYIOBOCHOBE
pa3aeIeHUSICMECENNOYNCTKU
BEIIIECTB.

Xapaxmepuzosamuo
MIPOCTENIIINECTIOCOOBI
pa3esieHusl CMeceil:
MIpOCENBaHUe, Pa3ICIICHUE
CMECENITOPOIIKOBKEIE3an
Cepbl, OTCTauBaHUE,
JeKaHTalus,
HEeHTpU(PYrupoBaHUE,
pa3ieeHueCIOMOIIIbIO
JIETTUTETbHON BOPOHKH.

HabnoodameXuMudeCKun
SKCIIEPUMEHT, 0NUCHIBAMbETON
0e1ambBbIBOILIHAETOOCHOBE.

IIpeonacamubcriocoOb
pas3JelieHus CMECH CyXOro
MOJIOKaUPEUYHOTOTICCKan
9KCIIEPUMEHTAIIBHO
noOmeepI’HcOambUCTUHHOCTD
IPEUI0KEHHOTO Ccriocoba

Xapakmepuz06amvcrocoo
(UIBTPOBAHUS.

Hzeomasnueams GyMakHbBIN
bunbTpUCOOUPaThYCTAHOBKY AJISI
(UIBTPOBAHUS.

IIpusooums ipuMepbl
UCIOJIb30BAaHUS OBITOBBIX U
IIPOM3BO/ICTBEHHBIX(DUIIBTPOB.

Tlonumamsv BaXXHOCTD
HCIIOJIb30BAHUS MapJIEBBIX
MOBSI30K KaK CPEACTBA
VHIUBUyAJIbHON3AILUTHIB
MIEPUOITNIEMUUT PUTITIAN
U320MmasIueams ux

O0vscHAMb, ATOTAKOE
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YCBOEHOMYTOEIIETIONIEKHUT
YCBOEHHIO, OCO3HAIOT
Ka4eCTBOMYPOBEHbYCBOCHUS
3HAaHUM. YCTAHABJIUBAOT
pabOYMEOTHOILIEHUS, ydaTcs
3P PEKTUBHOCOTPYIHUYATb.
OneHNBaIOTIOCTUTHYThII
pe3ynbTaTt. Oco3HaT
Kaue€CTBONYPOBEHb3HAHMIA.
CaMOCTOSATEJIbHO
bOpPMYITHPYIOT CMBICTOBYIO
nenb. CaMoCTOSTETLHO
bopmynupyroT
M03HABATEIbHYIOLEIIbU
CTpOSIT NEUCTBUS B
COOTBETCTBUUCHEN.CTaBAT
yueOHYIO0 3a/1a4y Ha OCHOBE
COOTHECEHHS TOTO, UTO yXKe
W3BECTHOU YCBOEHO,UTOTO UTO
el1le HEU3BECTHO.

Kommynuxamuenoie:
0OMEHHUBAIOTCSA 3HAHUSIMU
MEXKTYWICHAMUT P I BLIJIS
NPUATHS PEIICHUS. Y4aTcs
CpPaBHUBATHPA3JIUYHBIETOUKH
3peHus. Y MEIOTIPEACTABIISATh
KOHKPETHO COJEpKaHuE U
C000IIIaTh €ro B MUCEMEHHOM
bopMe,HCTIOIB3YIOTPEUYCBhIC
CpEICTBA JIJIsi TUCKYCCUU U
apryMeHTaluu CBOeH
MO3ULIMH. YMEIOT CIIYIIATh U
CHBIIIATH APYT JIpyra.
PazBuBaror ymenue
MHTErPUPOBATHCIABIPYIITY
CBEPCTHUKOB U CTPOUTH
MPOTyKTUBHOE
B3aHMOJICHCTBUECO
CBEPCTHUKAMHUUB3POCIBIMH.
OOMeHHUBaIOTCS 3HAHUSAMH
MEXy4ICHAMUT P YIIIbL, 1715
MPUHSATHS COBMECTHBIX
pelIeHui. Y yaTcsynpasisiTh
MOBEJICHUEM MapTHEpA.

azcopOuuuu aacopOeHTHI.

Xapaxkmepuzoeamv

aZicopOupyrolIne CBOMCTBA
AKTUBHPOBAHHOTO YIJIsl M €TO
MPUMEHCHHEHATOUOCHOBEB
6I)ITy, Ha MpoOu3BOACTBC U B
BOCHHOM/IEIIE.

Onucvl8amvbyCTpPONUCTBO
POTHUBOTA3a.

ObvsicHamp, 4TO TaKoe
IACTUILIALINSA 1
JTUCTHILTUPOBAHHASBO/A,
ONUCLIBAMb

00J1acTHEEeTIPUMEHEHUSL.

Xapaxmepuzoeams
KPUCTAITU3ALHIO.

CobupamvyCcTaHOBKY IS
BBITIAPUBAHUS PACTBOPOB.

OnucvieamsbnieperoHKyHeQTH
U (QPaKIIMOHHYIO EPETOHKY
KHJIKOTO BO3yXa.

O0bsCHAMB, 9TOTAKOE
XHUMHYCCKAsT PCaKITHsI.

XapaxmepuzoeamuycnoBus
TEYEHMS M NIPEKPALCHHS
XUMHYECKUX PEeaKIINH.

HabnroodameXxuMmnaecKun
SKCIIEPUMEHT, ONUCHIEANbETOU
0€e/1ambBBIBOILIHAETOOCHOBE.

Hccneoosams cocTaB U
MIPUMEHEHHUE CHHTETUYECKHUX
MOIOIIUXCPEJICTB,COACPIKALTUX
SH3UMBI, 110 STUKETKAM H B
MIPOIIECCE BBIMOJTHEHUS
JIOMaNTHEHCTHPKH

XapaxmepuzosamvlIpU3HAKU
XUMHUYECKUX PEaKIUil.

HabnrodambXuMuaeCcKun
AKCIEPUMEHT,0NUCHIBAMbETOH
0e/1ambBBIBOABIHAETOOCHOBE.

H3yuamsb yCTpOUCTBO
3aKUTaJKUHEeIIaMs.
Buvinonnamoe 3a1anus u
YIPaXXHEHUS 10 TEME.

Onpeoensmo IPOOEIHI B
JTUYHBIX3HAHUSIXUPACYETHBIX
YMEHUSX.
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Buvicmpausamo
00pa30BaTEIIbHYIOTPAEKTOPHIO
JUISL TUKBUJIAIIHH 3THX
po0esIoBY NOTYYEHUS

KeJIaeMOrope3ybTara.

Paznend. 54 Ilo3naBarenbHbIe: AHanu3upyror 00BEKT, BBIJIETISIS
Paccka3bino CYILIECTBCHHBIC " HE CYIIIECTBCHHBIC MPU3HAKH.
XUMHHA BoccraHaBnuBalOT MpeIMETHYIO —CHUTYalMiO, OIMCAaHHYIO B

3amaye.  UM3Bnekaror  HeoOXoaumyr — HHpOpManMi U3
OPOCIIyIIAHHBIX ~ TEKCTOB.  OmpenensioT  OCHOBHYIO U
BTOPOCTENICHHYIO ~MH(POPMAIMIO. Y CTaHABIMBAIOT IPUYMHHO
CIIeICTBEHHBIECBSI3U. CTPOSATIOr MUE€CKHUELIEITU PACCY K ACHUM.
CrposITnornyecKkienenupaccyskIeHHUM.
PeryasituBabie:Oco3HaIOTKa4e€CTBOMYPOBEHb3HAHUSL.
OnpenensoTnocae10BaTeIbHOCTEIIPOMEKYTOUHBIXIIENIEH C
Y4E€TOMKOHEYHOT0pe3ynbTara. BeienstoTHoco3HatoTTO, uTo
y’KE€YCBOCHOMYTOEHIETIOUIEKUTYCBOECHUIO,0CO3HAIOT
KaueCTBOMYPOBEHbYCBOCHHI3HAHUIL. yCTaHABIINBAIOTpabOYHe
OTHOILIEHUS, y4yaTcsl OHPQPeKTUBHO coTpyaHuyatb. CrTposT
JIEWCTBUABCOOTBETCTBUUCIIOCTABIECHHOMIENbIO. [ [pyHUMaroT
MM03HaBATEIbHYIOENb, TU€TKOBBINOIHIIOTIIO3HABATEIbHbIE
3aJaud.  YCTaHaBiIMBAaIOT  pabouuWe  OTHOIIEHUS,  ydarcs
3 (PEeKTUBHO  COTPYIHUYATH. OLeHUBaIOT  JOCTUTHYTHIN
pe3yabTar.
KommynukatuBHbie: [ InannpyroToOmuecnocoObpadoThI.
OOMeHHBaIOTCS 3HAHUSAMH MEXKAYy WIEHaMH TpYHNbl Ui
npuHsTUsIperieHn . [10THOMTOYHOBBIPaXKatOTCBOMMBICITH.
VYyarcs cpaBHUBaTh pa3lM4HbIE TOYKU 3peHwus.Pa3BuBatoT
YMEHHEUHTETPUPOBATHCIBIPYIIIIE. Y MEIOTCIYIIAThU CIIBIIIATh
JIpyr Apyra. YCTaHaBiIMBAaIOT paboyuMe OTHOILICHMS, YdaTcs
3¢ (hEeKTUBHOCOTPYIHUYATD. Y MEIOTIIPEICTABISATHKOHKPETHOE
coJiep:kaHuencoobmarseropnucbMennoiipopme. I possistor
TOTOBHOCTb K OOCYXIEHHUIO pa3IH4YHBIX TOYEK 3pEHHs W
MPUHITUIOOOIIETOPEIICHUS. Y YaTCAYNPaBIATHIIOBEICHUEM
napTHepa—y0exaaTbero,KOHTPOIUPOBATH, KOPPEKTUPOBATHU
OIICHUBATHETOICHCTBUS
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COJEP KAHUEKYPCA
IIponeaeBTHYECKUIKYPC
XUMHSIBLEHTPEECTECTBO3HAHUS
Xumus Kak 4yactb ecrectBosHanus. [Ipeamer xumuu. EcTtecTBo3HaHME — KOMIUIEKC HayK O
npupoje: (HU3KMKH, XUMHUM,010510TUH U reorpadun. [lonoxurenbHoe W OTPUIATEIBHOE BO3ACHCTBHE
yenoBeka Ha mnpupoxay. Ilpemmer xumuu. Tema u BemectBa. CBOMCTBAa BEHIECTB KaK HX
MHAUBUAyaJIbHbIE MpU3HaKU. CBOMCTBA BEIIECTB KAK OCHOBA UX IPUMEHEHHUS.

Mertoabsl u3yuyeHMsi ecTecTBO3HaHMA. HalOmioneHue Kkak OCOBHOM MeETOJl IO3HAHUS
OKpYXXAIOIIEro MHUpa. YCIOBUS TpOBeACHUs HaOmoneHus. [umoresa Kak NPEANOIoKeHHE,
OOBSICHAIONIEE WJIM TPEJCKa3bIBAIONICe MPOTEKaHWE HAOIIOAAEMOTO SIBJICHHS. OKCIEPUMEHT.
Jlaboparopus. DKCIepUMEHT JiabopaTopHbld U nomamrHuid. CriocoObl (PMKCHPOBAHMS PE3yJIbTAaTOB
skcniepuMenTa. CTpoeHue IIaMeHU CBEYH, CyXOTo FOpPIOYEro, CIIUPTOBKH.

IIpakTnueckas padora «3HAKOMCTBO C JabopaTopHbIM 0o0OpyaoBaHueM. lIpaBuna TeXHMKHU
0€30MacHOCTH MPU padoTe B XUMUYECKOM KaOuHeTe (J1TabopaTopum )».

IIpakTnueckas padora «HaOmronenue 3a ropsuieit ceeuoil. YcrpoiictBo cnuproBku. [lpaBuna
paboThl ¢ HarpeBaTeIbHBIMU IPUOOPAMID.

MopenupoBanue. Mosienu kak aOCTparupOBaHHbIE KOMUU U3Yy4aeMbIX OOBEKTOB M MPOLIECCOB.
Mogenmu B ¢usuke. DnexkTpodopHas MaliuHa Kak aOCTparupoBaHHash MOJIETh MOJHWUU. Mojenu B
ouonorun. buonornueckue mMymspku. Mojienu B XuMuUU: MaTepuanbHble (MOAETU aTOMOB, MOJIEKYIL,
KpUCTAJIJIOB, allapaToB U YCTAaHOBOK) M 3HAKOBBIE (XMMHUYECKHE 3HAKH, XUMHUYECKHue (opMynbl U
XUMHYECKHE YPABHEHNS).

XuMHnuyeckass CHMBOJIMKA. XuMuyeckue 3Haku. Mx oO0o3HaueHue, NPOUBHOIICHHUE U
nHpopmalrs, KOTOpyro OHM HecyT. Xumuueckue (opmynsl. Ux oOo3HaueHue, MpOU3HOIIEHUE U
nHpopMaIus, KOTopyro oHU HecyT. UHIeKChl 1 KO DUITEHTHI.

XuMusi 1 Ppu3HKa. YHUBEPCAJbHBIN XapaKTep MOJIOKEHUH MOJIEKYJISAPHO-KUHEeTHYeCKOl
Teopuu. [loHATHS «aTom», «MoOJeKyida», «uoH». Kpucrammmyeckoe COCTOSHHME BEIIECTBA.
Kpucrannmaeckue pemerku TBepAbIx BemiecTs. Juddy3us. bpoyHoBckoe nBuxeHHE.

Xumusi U puznka. ArperaTHble coCTOsiHUsI BellecTBa. [loHsaTHEe 00 arperaTHOM COCTOSIHUM
BemecTBa. ['a3o00pa3Hble, )KUIKKME U TBepable BemlecTBa. Kpucrammmyeckue u amop(dHble TBepble
BelecTBa. OuU3nyecKkue U XuMUYECKHUE SIBICHUS.

Xumus ¥ reorpadus. ['eonornueckoe cTpoeHue MIAHEThl 3eMJIs: sIPO, MAHTHUS, JUTOCchepa.
DNEeMEeHTHBI COCTaB I'€OJIOTMYECKMX COCTAaBHBIX 4YacTei IiaHeTbl. MuHepanabl U TOPHBIE MOPOJBI.
Marmatuyeckue 1 ocafioyHble (OpraHndeckie 1 HEOpraHMueckue, B TOM YHCIIE U TOPIOYHUE) TOPOIbI.

Xumusi ¥ OuoJiorusi. XHWMHYECKHMH COCTAaB J>KMBOM KIETKH: HEOpraHWdeckue (Bojma H
MUHEpaJIbHbIE COJIM) U Opranuyeckue (OenKu, *KHUpbI, YIIIeBOIbl, BUTAMUHBI) BemlecTBa. [IpocTeie u
CJIOXHBIE BEIIECTBA, UX POJIb B )KU3HEIEATEILHOCTH OPTaHU3MOB.

buonoruueckast ponb Bojabl B kuBoi kietrke. Dotocunres. Ponp xmopoduiia B GoTocuHTeseE.
buonoruueckoe 3HaueHHWE JKUPOB, OENIKOB, S(UPHBIX Macel, YrieBOJAOB W BHUTAMHUHOB JUIA
KHU3ZHEJCSATEIbHOCTH OPTraHU3MOB.

KavecTBenHble peaknuu B XuUMHH. [IOHATHE O KAaYECTBEHHBIX PEAKIMIX KAaK O PEAKIHUX,
BOCIIPUHUMAEMbIX OPraHOJENTHYECKH C TOMOIIbIO 3pEHHs, clyXa, OOOHSIHHS. AHATUTHYECKUN
sbdexr. OmnpenenseMoe BEIIECTBO U PEAKTHMB Ha HEro. BO3MOXHOCTH HU3MEHEHHUs pOJIM Ha
IIPOTUBONOJIOKHYIO. PacnpocTpanenue 3amaxa OAEKOJIOHA, JyXOB WM JI€30J0paHTa Kak IpOLEcC
middy3un. OOpas3ubl TBEPABIX BELIECTB KPUCTAIMYECKOTO CTpPOEHHs. MOJETN KpUCTAIUINYECKUX
PELLETOK.

Jemoncrpanuu. Koyiekuus pasHbIX Tel M3 OJHOIO BEIIEeCTBA WM MaTepHuaia (Hampumep,
cTeksa — JiabopaTtopHas nocyaa). Komnekius pasnuyabix Ten ik Gotorpaduii Ten u3 amroMUHUS A
WUTIOCTpPAIlMM HJIEM «CBOMCTBa — INpUMEHEHHe». YuyeOHoe OoO0OpyAOoBaHHE, MCIOJIb3yeMOe NpHU
u3yuyeHun (usuky, Ouonoruu, reorpadu U XUMHUHU. ONeKTpodopHas MallMHa B JACHCTBHM.
I'eorpaduueckue mozaenu (rinodyc, kapra). buomormueckue monenu (MyJIsHKH OpPraHOB M CHCTEM
OpraHOB PAaCTEHUH, KUBOTHBIX U ueloBeka). Du3nueckue U XMMHUYECKHE MOJIEIN aTOMOB, MOJEKYJI
BEIIECTB U X KPUCTAJUIMYECKUX pemeTok. OObeMHbIE U IIapOCTEP>KHEBBIE MOAEITH BOJIbI,
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YIJIEKUCIIOTO0 U CEPHMCTOrO Ta30B, MeTaHa. PacmpocTpaHeHue 3amaxa OJEKOJIOHA, JyXOB WU
ne3ojopanta kak mporece muddy3sun. OOpas3ibl TBEPIbIX BEIIECTB KPUCTALTUYECKOTO CTPOCHUS.
Mogenu KpUCTAIUIMYECKUX pelieTOK. Tpu arperatHbix coctosiHus Bobl. «llepenuBanue»

YIJIEKUCIIOrO ra3a B CTakaH Ha YPaBHOBELIEHHBIX BecaX. KosuleKuusi KpUCTaUIMYECKUX U
amMop(HBIX BemecTB W w3Aenui u3 HUX. Kosulekuus MUHEpanaoB (JIa3ypuT, KOPYHH, XaIbKOTHUPUT,
GO0 pHUT, TAHT).

Komtekmwust TOpHBIX TIOpOJ (TPaHUT, pa3IMYHbIe GOPMBI KAIBIIMTA — MEJ, MPaMOp, U3BECTHSIK).
Komnexmus roprounx uckomnaeMsix (HeTh, KAMEHHBIH YTroJib, CIaHibl, TOpd). CMpTOBask SKCTPAKIUSL
XJ0poduiuIa U3 3eNeHbIX JUCcTheB. KauecTBeHHAs peakiusi Ha Kuciaopos. KauecTBeHHas peakuusi Ha
yraekucibii ra3. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOJY.

JlabopaTopHble onbIThl. OmuCaHUE CBOMCTB KHUCIOPOAA, YKCYCHOW KHCIIOTBHI, AJTIOMHUHMSL.
CrpoeHue miaMeHu (CBeYM, CHUPTOBKH, CYXOro roprodero). M3rortoieHue Mopeneil MOJEKYJ
XUMUYECKUX BEIIECTB U3 IacTwinHa. Habmrogenue OpOyHOBCKOTO JBMKEHHUS YACTHYCKUYCPHOUTYIIIH
o MUKpOcKoroM. VM3yueHune rpaHuTa ¢ MoMoIIbI0 YBEIMUUTENbHOTO cTekna. OOHapyx eHHe Kupa B
CEeMEHax IOJICOTHEUHHUKA U Tperkoro opexa. OO0HapyxeHue dPUPHBIX Macesl B aneIbCHHOBOM KOPKE.
OOHapyxeHue Kpaxmana u Oenka (KI€MKOBUHBI) B MIIEHUYHON Myke. IIporyckaHue BbIIbIXa€MOI0
BO3JlyXa Yepe3 U3BECTKOBYIO BOY.

MaremaTukaB XUMHUHA

OTHoCHUTeIbHBbIE ATOMHASA U MOJIeKYJsApHasi Maccbl. [loHsTHE 00 OTHOCHTETHFHON aTOMHOM U
MOJIEKYJSIPHOM Maccax Ha OCHOBE BOJIOPOJHOW eIWHUIBI. HaxoXJaeHue OTHOCHUTEIbHOW aTOMHOU
Macchl

XUMHYECKHX nayneMeHToB mo Ttabmume JI. WM. MennmeneeBa. HaxokaeHue OTHOCHUTEIIBHOU
MOJIEKYJISIPHOM Macchl 1O (QopMyse BellecTBa KaK CYMMBl OTHOCHTENBHBIX aTOMHBIX Macc,
COCTaBIISIOIIUX BEIIECTBO XUMUUYECKHUX 3JIEMEHTOB.

MaccoBast 10/11 XMMHU4Y€CKOI'0 3JIEMEHTA B CJI0KHOM BewecTBe. [[oHATHE O MaccoBO Joie
XUMHUYECKOTO deMeHTa (W) B CIIO)KHOM BEIIECTBE M €€ pacyeT mo ¢gopmyre BemecTBa. Haxoxnenue
(hopMyIibl BElIeCTBA MO 3HAUEHUSIM MAaCCOBBIX JI0JIei 00pa3yIoINX ero JIeMEHTOB.

Yucrble BemecTBa U cMecH. [lonstue o ynctoM BemecTtBe U 0 cMecu. Cmecu razoo0pa3Hbie
(BO31yX, MPUPOAHBIN Ta3), )kuAKUEe (HePTh) U TBepabIe (TrOpHbIE MOPO kI, KynuHapHbiecMecun CMC).
CMecu roMOTeHHbIE U TeTePOreHHBbIE.

O0beMHast 10/151 KOMIIOHEHTA ra3oBoil cMecH. [lonstne 06 06beMHOM 110y1€ () KOMIIOHEHTA
ra3oBoif cmecu. CocTaB BO3Ayxa U IpUPOJHOTrO ra3a. Pacuer o6bemMa KOMIIOHEHTA Tra30BOM CMECH 10
€ro 00beMHOM J10JI€ U HA0OOPOT.

MaccoBasi 1015 BemniecTtBa B pacrBope. [lonsatue o maccoBoii fgone BemiectBa (W) B pacTBOpE.
PacTBopuTens 1 pacTBOpeHHOE BellecTBO. PacueT Macchl pacTBOPEHHOTO BELIECTBA IOMACCE PacTBOPa
Y MaccOBOH JI0JI€ paCTBOPEHHOTO BEIIECTBA U JIPYTHE PACUeThl C UCIOIB30BAHUEM 3TUX TOHSATHIA.

IIpakTnuyeckass padora «lIpuroroBieHue pacTBOpa C 3aJaHHOM MaccoBOW JoJjei
PacTBOPEHHOTO BEIIECTBAY.

MaccoBasi 1051 npumeceii. [lonsarue o yucToM BeliecTBe U MpuMecu. MaccoBasAoIsIprUMecu
(w) B obOpasiie ucxoanoro BemiectBa. OCHOBHOE BEIIECTBO. PacueT Macchl OCHOBHOTO BEIIECTBA IO
Macce BeIeCTBa, COAEPIKAIEro OMPENCICHHYI0 MAacCOBYIO JOJII0 MpHUMEced, U APYrue pacueThbl C
MCIOJIb30BAHUEM ITHUX MOHATHUH.

JemoncTpanun. MuHepansl KynpuT U TeHOpUT. KOJIEKIMM pa3IuYHBIX BUIOB Mpamopa H
W3 (MU WILTIoCTpanuii u3aenuit) u3 Hero. CMech pe4HOTro M CaxapHOTO IMecKa U UX pa3JelieHue.
Komnexkuust nedtu u HedrenpoayktoB. Komnekiwms ObITOBBIX cMecelt (KymuHapHBIX cmeceir, CMC,
mamMmnyHeil, HamuTKoB U Jp.). Juarpamma oObeMHOro coctaBa Bo3ayxa. Jluarpamma 00beMHOTro
cocTtaBa mpupoaHoro rasa. OOpa3ipl BEIIECTB U MaTepUAOB, COACPXKAIIUX OMPEIEICHHYIO OO
MIPUMECEM.

JlaGopaTopHble onbIThL. M3yueHne cocTaBa OBITOBBIX KYITHMHAPHBIX U XO3SIICTBEHHBIX cMecei
Mo OJTHKETKaM. l3yueHue cocTaBa HEKOTOPHIX OBITOBBIX H (hapMalleBTUYECKUX MPENnaparos,
COJIEpIKalIUX ONPEAEIEHHYIO OJII0 IPUMECEN 10 UX 3TUKETKAM.
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SIBieHUS, TPOUCXOIALIMECBELLECTBAMU

Pasnenenne cmeceil. IlonsaTHe 0 pasngeneHunm cMeced M O4YMCTKEe BemecTB. HekoTtopsle
MPOCTEHIe CIIOCOOB! pa3ieNIeHHst CMECei: MPOCeHBaHKE, Pa3AeiICHUe CMECE MOPOIIKOB XKele3a U
ceppl, OTCTAaMBaHME, JCKAHTAIMA, LEHTPHU(PYTHPOBAHUE, pa3AeJCHHE C TIOMOIIbIO ACTUTEIHHON
BOPOHKH.

®uabTpoBanue. OunbTpoBaHueBIadopaTopun,ObTyniponsBoacTee. Ilonstieo punpTpare.

Ancopouus. [Torstue 06 agpcopOiuu u aacopOeHTax. AKTUBHPOBAHHBIN YTOJIb KaK BOKHEHIIINN
aJicOpOCHT, €ro WCHOJb30BaHME B OBITy, Ha TMPOMU3BOJACTBE W B BOCGHHOM Jeje. YCTpPOWCTBO
IIPOTHBOTra3a.

Juecrnisaunus. JucTHsSusaKaKkIpo1ecCBbI eI eHU BEECTBAN 3K IKOH CMECH.
JlucTunnnpoBaHHasABO1an00IacTUEETIPUMEHEHUSL.

Kpucranausanusi wium BbpimapuBanue. Kpucraqimzanus M BblllapuBaHue B Jaboparopuu
(kpuctaymuuzatopsl ¥ (papdopoBble 4HalIKU A BbIMapuBaHus) W mnpupoje. Ileperonka HedTu.
Hedrenponykrsl. @pakiinoHHas meperoHka >KMIKOro BO3ayxa.

IIpakTnueckaspadora«OUnCTKaIOBaPEHHONCOMNY.

Xumuyeckue peakuuu. [IoHATHE 0 XMMHUECKON peaklMM KakK MpPOLECcCe MpEeBpalleHusi OJHUX
BEIIECTB B ApYyrue. Y CIOBUs TEUCHUS U MPEKPALEHUS XUMUYECKUX PEAKIUil.

IIpu3Haku xumMHUYecKHX peakuuil. [IpU3HAKM XMMUYECKHMX pEAKIUN: HM3MEHEHHE LBETAa,
BBIIAJICHUE O0CaJ/IKa, pACTBOPEHUE MOJIYUEHHOI'O 0CAJKa, BBIJCIICHHUE rasa.

Hemoncrpaumu. [TpocenBanne cMecH MyKH U CaxapHOTO Iecka. Pa3zneneHrne cMecu MopoIKkoB
cepsl M Kenesa. PazneneHne cMecH NOpPOIIKOB Cepbl M necka. PasneneHue cMmecu BOABI U
PacTUTENBLHOTO Macjia C TOMOINbIO JeauTeNnbHol BOpoHKH. LlenTpudyrupoBanue. dunbTpoBaHue.
Konnekuust  pecnupaTopHbIX MacoK W MapjieBbIX TOBS30K. A/COpPOIMOHHBIE  CBOWMCTBa
aKTUBUPOBAHHOro yrisl. CuiMKareiab M €ro NpPUMEHEHUE B OBITY U JIETKOW HPOMBIIIEHHOCTH.
[IpoTuBoras u ero ycrtporictBo. [lomydeHne MUCTHITUPOBAHHOW BOJIBI C MOMOIIBIO JaOOpaTOPHOMN
YCTaHOBKM Ul IIEPErOHKM >KUAKOCTeW. PasmeneHue cmecu nepMaHraHara M JUXpomara Kajus
crocobom kpuctamuzanun. Komnekmus «Hedts u HedrenpoaykTs». B3anMoseiicTBre mopomkoB
Keyesa W cepbl NpH HarpeBaHuu. [lodydeHue yriaekucioro rasa B3aUMOJACHCTBHEM MpaMmopa ¢
KHCIIOTOM M OOHapy)KE€HHE €ro ¢ TOMOIIbI0 HW3BECTKOBOM BOJABI. KaTtaimTtuueckoe pas3iioKeHHe
IEepOKCHUIa BOJOpOJia (KaTanu3atop — AMOKCHI Maprasua). @epMeHTaTUBHOEPA3JI0KEHUE MIEPOKCHIa
BOJOpOJIa C MOMOILIBIO KaTanasbl. KHCIOTHBIN OTHETYIIUTENb, €r0 YCTPOMCTBO M IPUHLIMI JCHCTBHS.
Peakius  HelTpanu3aluMy  OKpalleHHOro  (EeHOJA(PTaJeMHOM  pacTBOpa  IIEJOYM  KUCIOTOM.
B3aumMopelicTBre pacTBopa NepMaHraHaTa M JAUXpoMaTa Kallusl C PacTBOPOM Cyib(uTa HaTpuUs.
[Tonyyenue ocangka rumpokcuga Meau (II) wmm ruapoxcuma xenesa (III) peakmuedn oOmeHa.
PacTBOpeHrE NOMY4YEHHBIX OCaJKOB TMAPOKCUIOB METAJLIOB KUCIOTOM. [loiryuenue yriaekucnoro rasa
B3aMMO/IEHCTBHEM PACTBOpA KapOOHATa HATPUS C KUCIOTOH.

JlabopaTopHble onbIThl. Pasnenenue cmecu Cyxoro MoJjoKa UM pedHoro necka. Msroroienue
¢wibTpa U3 GUIBTPOBAIBHOW OymMaru wiu OymakHOW canderku. M3rotoBiieHue MapieBbIX MOBS30K
KaK CpeJCTB MHAMBUYyaJIbHOM 3aIUTHI B IEPUOJ AIMAEMUN rpuna. M3ydenue cocraBan IpUMEHEHUS
CUHTETHYECKUX MOIOLIMX CPEICTB, COAEpKAILMX SH3UMBbI. M3ydyeHue yCTpONCTBa 3aKUTajKud U €€
IJIAMEHH.

Pacckaspinoxummun

Paccka3sbl 00 yueHbIX. Boiaromuecs pycCckrue ydeHble-XUMUKU: KU3Hb U ieATenbHOCTs M. B.
Jlomonocosga, JI. . MengeneeBa, A. M. bytneposa.

Paccka3sbl 00 3j1eMeHTax M BemiecTBax. MeTauibl: alrOMUHHIM, KENE30, 30JI0TO.
Hewmerannei:a3ot, Bogopoa. Bona. Xnopun varpus. KapGoHaT kanbius.

Pacckaspriopeaknusax.@otocunres.l'openne. Kopposusmeranios.

IIpakTHyeckasapadoTa(1oMaITHUHIKCIIEPUMEHT )« BbIpaIinBaHNeKpHCTAIIOBCOIN.

IIpakTtuyeckass  padora (momarHmit 9KCIIEPUMEHT) «Kopposus METAJIOB.
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KaJIeH}IapH0-TeMaTI/I‘leCKOCIIJIaHI/IpOBaHI/Ie

7 kjaacc

ypoKa
ILIT.

Temaypoxka

OCBOEHUE
IPEIMETHBIX
3HaHMI(6a30BBICTIOHSTH)

[ara

Tlomn.

daxr

Pa3znenl.XumusiBuenrpeecrectBo3Hanusi(11 )

XUMHUAKAKIACTEECTECTBO3ZHAHMS.
[Ipenmer xumuu

HumeepuposamviacTHBIETTPEIMETHBIE3HAHUSBCUCTEMY
3HAaHHUI O €CTECTBEH-

HOM Mupe. O0bsicHamb TUATEKTUKY B3aUMOOTHOIIICHUH
YeJI0BEKAUTIPU PO L, ULTIOCMPUPOBAMbECTIPUMEPAMHU.
Xapaxmepuzoeams IPeIMET XUMUH.
PaznuuamerenansemecrBa. Xapakmepuzosams CBOUCTBA
BEUIECTBKAK MX WHIUBUIYyAIbHBICIPU3HAKU. Ycmanagnusamo
MPUYNHHO-CJIEICTBEHHBIECBSI3UMEXK TYCBOIICTBAMUBEILIECTBU
obnacTIMUUXTTpUMEHEHUsL. Onucvl86amsCBONCTBAHEKOTOPHIX
BEIIECTBIOONPEICIIEHHOMYIUIAHYCIIOMOIIBIOPYCCKOTO
(pomHOTO) SI3BIKA.

Merto ABIN3YYCHHUACCTCCTBO3HAHUA

Xapakmepu306amb0OCHOBHBIEMETOIBIN3YUCHHS

€CTEeCTBO3HAHUS: HAOIIOICHHE,
TUNIOTE3Y,3KCTIepuUMeHT. [ IpednacamsbcnocoObI(pUKCUPOBAHUS
pe3ynbTaToB3KCIIepUMEeHTa. Hab.1r00ams»3aropeHNeMCBEYHH
u3yyams CTPOCHUE IJIAMCHHU.

DopmynuposampIpaBUIA0NI TAMATILHOTOHAT PEBAHUSIC
UCTOJIb30BaHUEM

wiameHu. Cobiro0amspIpaBUIATeXHUKUOE30TaCHOCTUIIPU paboTe
C HarpeBaTeJIbHBIMU MPUOOPAMHU

IIpaktuyeckaspadotaNel «3HaKoMcTBOCIabOpaTOpHBIMOOOPYOBaHHEM. [[paBuIaTeXHUKNOE30acCHOCTUIIPH paboTe B

XUMUYECKOM KabuHeTe (J1abopaTopun )»
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[TpakTaeckaspadboraNe2 «HabnrogpeHunesaropsimeiicBedoid. Y crpoiictBocniuproBku. [IpaBuiapadboTsic

HarpeBaTebHbIMU pUOOpaMu»

Mo nenupoBanne

Ob6vsacHams aToTaKoeMoeNb. Knaccugpuyuposamovmonenuna
MaTepUaIbHbIC U 3HAKOBBIC. /Ipu60oums MPUMEPHI PA3TMIHBIX
TUTIOB MOJIEJICH, UCTIOIB3YEMBIX TP H3yICHUH Pa3TUIHBIX
€CTECTBCHHOHAYYHBIXIIPEIMETOB

XUMHYECKAICUMBOJIMKA

IlepesooumbHa3BaHUAXUMHUECKUXIEMEHTOBBCUMBOJIbHYIO
CUCTEMY
3HaKOBUHA000pOT.Xapakmepu3zo6amsXUMUIeCKUE(HOPMYIIbI
KaK 3HAKOBbI€ MOJIENIN COCTaBa XUMUYECKUX BEIIECTB.
Pasnuuamvuniekcbinko3GpruimeHTsI.
Co06uyamsbCTIOMOLIBIOPYCCKOT0S3bIKAaNH(POPMALIUIO, KOTOPYIO
HeceT XUMUYECKUH SA3bIK: 3HaKU U (popMyibl. Modenuposams
MOJIEKYJIbl XUMUYECKUX BEIIECTB

Xumusuuzuka.
YHuBepcanbHbIMXapaKTEPHOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKON TEOpUH

O06vsiCHAMb,9TOTAKOEATOM, , MOJICKYJI, HOH.
Xapakmepu306amvKpUCTAINTMYECKOCCOCTOSTHUEBEIIECTBU
KPHUCTATNYECKUE PEIICTKH.
ApeymenmuposamspeanbHOCTEMOJIEKYIISBICHUAMUIU DD Y3 N U
OpOYHOBCKOTO

IBWKeHUs. MooenuposamsOpOyHOBCKOCIBUKCHUE U
ONUCHIBAMbITYMOICITH

Xumusuduzuka.
ATrperaTHbIECOCTOSIHUSBEIIIECTBA

Xapaxmepuz06amuvra3000pa3HbIe, KHIKACUTBEPbIC BEIIECTBA.
PaznuyamexpucrannmmaeckuenaMopHbICTBEPIbICBEIIECTBA;
buszndeckue u

XUMUYECKUESABICHUS. Y cmanasnueamsB3auMOCBI3UMEXK LY
HIepeX0/[aMH arperaTHbIX COCTOSIHUI OJHOTO BELIeCTBA.
HabnooambsXuMnuecKuiaKCIepuMEeHT, 0N Cbl8ambEeTron
0e1ambBBIBO/IBIHAETOOCHOBE

Xumusiu reorpadust

Xapaxmepu306ampreoa0rn4ecKoeCcTpOEHUEIIAHETHI 3EMIIS.
Pa3znuyamvMuHEpanbIMrOpHBIEIOPOAb;MarMATHYECKUEN
0CaJIOYHBIE MOPOBI.
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H3yuamsCcoCcTaBropHOMIIOPOABICIOMOIIBIOOTITHYECKUX TTPUOOPOB

10.

XuMugau OMoa0rus

YemanasnueamovMexnpeMEeTHBIECBI3UMEK TyOHOIOT HEH N
XUMUEH Ha OCHOBE

XHUMHYECKOTOCOCTaBAKIECTKU. KnaccuguyuposampBemecTsa
KJICTKU U

OTIMCBIBATEUXPOJIbBHEH. Xapakmepu308ams0ON0IOTUIECKYIO POITh
BOJIBI.

OnucvleambsBICHUEPOTOCUHTE3ANPACKPHIBAMbPOIH XJI0poduIa
B 9TOM

nporecce. Xapakmepuz06ambON0IOTHIECKYIOPOTbBAKHEHIIINX
KJIACCOB OPraHWYICCKUX COCTMHEHUH JIJIS )KU3HEIEATEIIbHOCTH
OpraHNU3MOB.
DKCIEePUMEHTAITEHOOOKA3b16AMbHATNUNECTEXUITHHHBIX
OpPraHUYeCKUX COCTMHCHHUN B PACTHTEIBHBIX KIETKAX

11.

KaquTBeHHI)IepeaKI_[I/II/IB XUMHNH

O6vsicHAMb,9TOTAKOCKAYECTBCHHBICPEAKITTHH
aHATUTHICCKUN AP PEKT.

Paznuuams onpenenseMoe BEIMECTBO U PEAKTUB HA HETO.
11po600umvKaueCTBECHHYIOP CaKITUIOHAYTIICKUCITBIITa3.
Onucvlgams Ka4EeCTBCHHYIO PEAKIIHIO Ha KUCIOPOJT

Paznen2. MarematukaBxumuu(9q)

12.

OTHOCI/ITeJ'ILHbIeaTOMHaHI/IMOJ'IeKy.TIHpHaHMaCCLI

Ob6vscHAmMb,4TOTAKOCOTHOCUTENIbHAsIaTOMHAsIMaccan
OTHOCHTEJIbHAs MOJIEKYIIApHas Macca. Onpeodensims
OTHOCHTENIbHYI0aToMHYytoMaccynoTadnuue/l. 1. Meneneena.
Paccuumvieams0oTHOCUTETBHYIOMOJIEKYISIPHYIOMACCY
BEIIECTBA 110 ero (opmyie

13.

MaccoBas10IAXUMHUYECKOT03JIeMEHTaBCI0KHOM
BCIICCTBC

Xapaxmepu306amusMaccOBYOI0IIOXUMUYECKOTOAIEMEHTAB
CJI0KHOM
BEIIECTBEUpaccuumbiéampeenoerodopmyie

14.

YucTeieBENeCTBAUCMECH

PCL?]ZL[‘[amb‘lI/ICTLIeBCIJ_[CCTBaI/ICMeCI/I,FOMOFeHHHeI/I reTCPOrCHHBIC
CMCCH.

20




TlpusooumvnipuMepbicMeceHpa3InyHOTr0arperaTHoro
COCTOSHHSA U OITUCHIBATH

UX pOJib U3HauYeHue. Mccnedoeams cOCTaBOBITOBBIX,
Ky.HI/IHapHI)IXI/IXO35[171CTB€HHBIXCMCCCI>1HOBTHKCTKaM

15.

OO0BEMHASIOIIKOMIIOHEHTAra30BOUCMECH

Xapaxmepuzoeams 00bEMHYIO 10JII0 KOMIIOHEHTA ra30BOM
cMecuHpaccyumleamveenooobemyasToicMecu. Onucovigams
00BEMHBIN COCTaB aTMOC(HEPHOTO BO3AYyXa U HOHUMAMb
3HAYEHUENOCTOSIHCTBA3TOTOCOCTABA IS 310POBbSI

16.

MaccoBasiioJIsBeIeCcTBaBPacTBOPE

Xapaxmepuz06amsMaccoBYIOI0JIIOBEIIECTBABPACTBOPEU
paccuumsieamso

eenomaccepactBopa.lIlpednacame apyrueMoiupuKanoHHbIE
PACUYCTHBI C UCITIOJIB30BaAHUEM 3THUX HOHATHH

17.

[TpaktuueckaspadoraNe3 «I[IpuroroBieHrnepacTBOpac3aTaHHONMACCOBOMI0IEHPACTBOPEHHOTOBEIIECTBAY

18.

MaccoBasions npumecen

Pa3niuuamesaucToeBeneCTBOMBEIIECTBO,COIEPIKAIIEEe TPUMECH.
KosryecTBeHHOXApaKmepu306amsMacCoOBYIOI0TIONPUMECH
(w)BoOpasiie
FICXOTHOTOBEIIECTBA./Ipou3600unspacdyeTMacChIOCHOBHOTO
BEII[ECTBA 10 MAcCe BEIIECTBA, COJIEPIKAIIETO OMPEACIICHHYIO
MacCOBYIO JIOJTIO

IpUMeECeH, U IPyrue Mo Iu(pUKAIHOHHbIE PACYETHI C

HCITIOJIb30 BAHHEMATUXIIOHATHIA. MCCie006ambNO3THKETKAM
COCTaBHEKOTOPBIXOBITOBBIXH(hapMaIleBTHUECKUXITPEITAPaTOB,
COZIEPYKAIIHX ONPEIEICHHYIO IOJII0 IPUMecei

19.

PeI_HeHI/ICS&I[&‘IHYHP&)KHCHHIZHOTGMG
«MarteMaTuKaBXUMUM

Pewamyp3zanaunnynpaxxuenusinoreme. Onpeoensamsnpo0ensl B
JIMYHBIX 3HAHUSX U PACUETHBIX YMEHUsX. Buicmpausams
00pa30BaTENbHYIOTPACKTOPHIOMISITMKBUIAITUUITUXIIPOOETIOB U
MOJTYYEHHMS )KEJIAEeMOT0 pe3ysbTaTa

20.

KonTponpsHaspabotaNel «MaTemaTndyeckuepacyeTbIBXUMUN

Paznen3.SIBnenusi,npoucxoasimuecBemecTsamu(9 q)

21.

Paznenennecmecein

O0vscHAMbOU3NYECKYIOCYITHOCTD,JIEKANTYIOBOCHOBE
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paszzaeneHuscmecen

MOYNCTKUBEILECTB. Xapakmepu306amsnpoCcTeNILINeCIOCO0b!
pa3aeieHust CMeCel: MPOCEUBAaHUE, PAa3ACICHUE CMECEr
MOPOILIKOBKEJIE3aUCEPhL,O0TCTAUBAHKE, IEKaHTaIus,
HEeHTpU(YTUpOBaAHUE, PA3ICTICHUECTIOMOIIBIOICTUTETbHOM
BOPOHKU. Habnrooams XUMUYECKUHN IKCTIEPUMEHT,
ONUCHLIBAMbETONOEIAMbBBIBOIBIHAETO0CHOBE. [ [pednazams
CIOCOOBIpa3AeNeHUICMECUCYXOTOMOJIOKAUPEYHOTOTIECKAU
9KCIEPUMEHTAIILHO n00MEep#cOams UICTUHHOCTh
MpeaIoKeHHorocmnocooa

22.

@ubTpOBaHNE

XapakmepuzosamvcriocodopunbTpoBanus. Mzeomasnusams
OyMaxHBIHDUITBTPH
coOUpaTbyCTaHOBKYUISIPUIbTPOBaHUSL. [ [pu600UmbIIpuMEpPbI
UCIIOJIb30BAHUS
OBITOBBIXUIIPOU3BOICTBEHHBIX(PHIBTPOB./loHUMAMbBAXKHOCTh
UCIIOJIb30BAHUS

MapJIeBBIXITOBA30KKAKCPECTBANH ANBHTyaIbHON3AIIUTEIB IEPHOJL
SMUJIEMHU FPUIA U U320MABIUBAMb UX

23.

AncopOrmmst

O0vsCHAMB,9TO TAKOCAICOPOIIMUNAICOPOCHTHI.
XapaxmepuzoeampbaacopOUpyOIIUECBONCTBA
AKTHBHPOBAHHOT O YTJISIMET O PUMEHEHUEHATOHOCHOBEB OBITY,
Ha MPOU3BOJICTBE U B BOCHHOM jeiie. Onucvieams
YCTPONCTBOIIPOTHBOTA3A.

24.

JAMCTHILIISIIAS

Ob6vsacHamb,4TOTAKOE U CTUIUIALUAN AU CTUITIMPOBAHHAsBO 1A,
onucwi8ams

oOnacTueenpuMeHeHus. Xapakxmepuzo8amosKpUCTAIIIU3ALHMIO.
CobupambycTaHOBKYJISBBINIAPUBAHUSPACTBOPOB.
OnucvigamsnieperoHKyHeTUH(PPAKIIMOHHYIONIEPETOHKY JKUAKOTO
BO3JyXa

25.

[IpaktnyeckaspadboTaNed «OuncTKanoBapeHHONUCOIN»

26.

XI/IMI/I‘{CCKI/IepeaK]_II/II/I

Obwvsicusam b, YTOTAKOCXUMHUUCCKASIPCAKIIU L.
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Xapakmepuzoeams yCI0BUs TEUEHUS U NIPEKPAILECHUS
XUMHYECKUXpeaKINi. Hab1100amsXuMU4eCKUI3KCTIEPUMEHT,
ONnuUCHIamb €ro U Oeams BbIBOJBI HA €T0 OCHOBE.
HccnedosamsbcocTaBUNIPUMEHEHUECUHTETUYECKUXMOIOIINX
CPEICTB,
COAEPKANTUXIH3UMBIL,IIOITUKETKAMHUBIIPOLIECCEBBIIIOTHEHNS
JIOMAIITHEN CTUPKHU

27.| TIpu3HAKMXUMUIECCKIXPECAKITHIA XapaxkmepuzoeambTpU3HAKUXUMHYECKUXPEAKITHIA.
HabnrooambXuMuuecKUIKCIIEPUMEHT, ONUCHIBAMbETON
0elamvBBIBOIBIHAETOOCHOBE. M3)uambyCTPONCTBO 3KUTAIKU U
ee Tams
28.| O0oO0mEeHnenaKTyaTn3aIusI3HAHHUIIO Buinonname3aganusiu ynpaxsHenusmnoreme. Onpeoensims
TeMe«SIBICHUS, TPOUCXOIAIIUECBEIICCTBAMU MPOOEITBI B IMYHBIX 3HAHUSX U PACYCTHBIX YMECHHSIX.
Bvicmpauseamso0pa3oBaTebHYIOTPACKTO PUIOAISTUKBUJAIIH
9TUX MPOOEJIOB U MOJTYUYECHHUS KEIAeMOT0o pe3ynbTara
29. KonTtponbsraspadotaNe2nmoreMe«SIBIeHUS, IPOUCKOIANTHAECBEISCTBAMI)Y
Paznend.Pacckaspimoxumun (59)
30.| VYuyenunueckaskoHdpepeHuusi«BriaatomuecspycckueydeHbie-xuMukmny. OxuznuuaestenbnoctuM. B.Jlomonocosa, /1. U.
MenneneeBa, A. M. byrneposa
31. Konkypccooobmennitydanmnxcsa«Moemo0nMoeXuMIYeCKOEBEIECTBO»0O0 TKPBITUH, [TOJTYYeHUN U 3HAUEHU U
BbIOPAaHHOTOXMMUYECKOTOBELIECTBA
32. NuTerpupoBannblitypok «®0TOCHHTE3UTOpEHNE)
33. CeMuHaprnionToraMaoManiHerorccieaoBareabckoroskcnepumenta: [ IpakruueckaspadboraNe5 «BripamuBanue
KpUCTAIIOB coitr». KOHKYpC Ha Ty4Iinii BEIPAIEHHBIA KPUCTAILI.
34. [IpakTueckaspaboraNe6 «Kopposusmeramiory. KoHkypcHamydmepekoMeH JalMUIo3auTeEMETAIIIOBOT KOPPO3UU
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NuctperucrpayummsameHeHmiikpabouenporpamme

(Ha3saHuenporpammbi)

yuutensa

(®.1.0.yuntens)
NeNe [Jata MpuunHa CyTbM3meHeHUA Koppektupytowmeneicramsa
nn N3meHeHUA n3meHeHumA
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