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Ilh1aHupyembie pe3yabTaTbl

[IpedmemHbie pe3yibmamel

Vuenux naywumcs.

OrnpefessTh THIIBI XUMUUECKHX 3a1ad,

CoOCTaB/IATh AJITOPUTMBI PEILIEHNS TUTIOBBIX 3a/1a4,

CoCTaB/IATh AIFOPUTMBI pelieHHs KOMOMHMPOBaHHBIX 3a/at,

CocTapnaTh QITOPUTMBI pelleHHs 3ajad MO0 YPaBHEHWIM peaKLui,
NpOTEKAIOIKUX B pacTBOPax,

TIpuMeHsTh CIOCOOBI BEIPAXEHUS COACPHKAHNA pacTBOPEHHOr'O BEILECTBA B
pacTBOpe: MaccoBas A0JIsi, MOJIbHAs 014, MOJIpHas KOHLIEHTpaus, MOJISJIbHASA
KOHIIEHTpal.

CocTaBNATh AITOPUTMBI PELLIEHNS 3a1a4 Ha MIEeHTU(HUKALKIO BELIECTB,

CocTaBisATh  QIrOPUTMBbl  pelleHus  3adad Ha  omnpefelieHne
KOIMYECTBEHHOTO  COCTaBa  CMecH  BellecTB € Mapajjie/bHO - WK
1ocje10BaTeNbHO MPOTEKAIOIMMHI peakuUiMu MKy HUMH

CocCTaBiATh AIFOPUTM pElIeHHs 3aja4 Ha BBIYHUCICHWS MaccoBOW J0JIH
BEellleCTB B CMECH yYepe3 ypaBHEHHE C OJHMM HEU3BECTHBIM H C IIPUMEHEHUEM
CUCTEMBI ypaBHEHMI.

VueHuk nonyuum 603MONCHOCMb HAYUUMbCA:

e Ha3bIBATh: XUMHUYECKHE JJIEMEHThI, COEIUHECHUS;

¢ 0OBIACHATH: (HU3UYECKUH CMBIC]I aTOMHOTO (MOpsAAKOBOro) HOMepa Xu-
MHYECKOro »JIeMEHTa, HOMEpOB TpYINIBl M MEpUOAa, K KOTOPbIM SJIEMEHT
MPYHAJIEXUT B IEPHOANIECKOH CHCTEME JI. 1. MenpeneeBa, 3aKOHOMEPHOCTH
M3MEHEHUs] CBOMWCTB BJEMEHTOB B Ipeleiax MajblX MEPUOI0B M TNIaBHBIX
IOy,

OIIpe/eNATh: COCTaB BELIECTB M0 UX popMyam;
COCTaBIATB: (POPMYJIbl HEOPraHMUECKUX COEAMHEHNH;
oGpalaThCs ¢ XUMUYECKO#H NoCy10# 1 J1a00paTOpPHBIM 06opyaOBaHHEM;

e BBIYUCJIATH: MAacCOBYIO [0JI0 XHMMHYECKOro 3JIEMEHTa [0 bopmyiie
COeNMHEHHS, MAcCOBYIO [OJIO BElIeCTBA B pPacTBOpe; O0BEMHYIO JAOIIO
ra3006pa3HOro BELIECTBA B CMECH
JluunocmHule pe3yibmamabi.

- LOTOBHOCTH U CIIOCOOHOCTh O0OydalrolIMXCs K CaMOpasBUTHIO H
CAMOBOCIIMTAHUIO B COOTBETCTBHH C OOILIEYEJOBEYECKMMH LCHHOCTAMH H
MealaMy IPaXIaHCKOro O0IIeCTBa,;

- NIPUHATHE U peajM3alisi LEHHOCTEeH 370pOBOTO U 6esonacHoro obpasa
XWU3HM, OEpeXHOoe, OTBETCTBEHHOE W  KOMIIETEHTHOE OTHOIICHHE K
COOCTBEHHOMY (DM3MYECKOMY M TICHXOJIOTHYECKOMY 30POBBIO;

- HenpuATHE BPENHbIX MPHUBBIYEK: KypeHUs, YNOTPEO/IeHHUs ankorois,
HApKOTHUKOB.

- yBaKEHME K CBOEMY Hapoiy, 4YyBCTBO OTBETCTBEHHOCTH MEpEL
PonyHOlM, ropaocTd 3a CBOM kpai, cBowo PoauHy, MpoLIOe W HacTOALLEE
MHOTOHaLMOHaIBHOrO Hapoaa Poccuu;

- IPUHATHE FYMAHUCTUYECKMX LUEHHOCTEH, OCO3HAHHOE, YBaXKUTEILHOE 1
noGporkenaTeNbHOe OTHOIIEHME K JpYromy 4eJOBeKy, ero MHCHHIO,
MHPOBO33PEHHUIO;




- CIIOCOOHOCTE K COMNEPEXXMBAHHIO U (GopMHupoBaHKE MO3UTUBHOIO
OTHOIICHHUS K JIFOISIM, B TOM YHCIIE K JIMIIAM C OTPaHUYEHHBIMH BO3MOXHOCTAMH
3M0pOBbS W HHBAIMZAAM; O€pexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIUCHHE K (PU3MYECKOMYy U TICUXONIOTHYECKOMY 30POBBIO APYTHX JIOACH,
YMEHHE OKa3bIBaTh NEPBYIO NIOMOLLIE;

- PasBUTHE KOMIIETEHLMH COTPYAHHYECTBA CO CBEPCTHHKAMH, AETHMH
MJIAZIIETo BO3pacTa, B3pOCILIMH B 06pa3oBaTelIbHOIA, 06IIECTBEHHO MONE3HOI,
y4eOHO-HCCIe10BaTENBCKOM, TPOEKTHOM U APYTUX BUAAX OESTENbHOCTH.

- MHPOBO33PECHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH, 3HAYUMOCTH HayKH, FOTOBHOCTb K Hay4YHO-TEXHUYECKOMY TBOPYECTBY,
BIIAJICHHE  NOCTOBEPHOH MHOOpMAlLMell O MepefoBBIX AOCTIKCHHAX W
OTKPBITHSX MUPOBOH M OTE€YECTBEHHOM HayKH, 3aMHTEPECOBAHHOCTh B HayYHBIX
3HaHMAX 00 yCTpoiCTBe MUpa 1 obliecTBa;

- TOTOBHOCTE M CHOCOOHOCTE K OOpa3soBaHHUIO, B TOM YHCJIE
caM000pa3oBaHUIO, Ha MPOTSHKEHUH BCeil XKU3HH, CO3HATEJIbHOE OTHOLUEHHUE K
HCTIPEpPBIBHOMY 00pa30BaHHIO KaK yCJOBHIO yCIELIHOM NpOGECCUOHATIBHOMN U
OOILECTBEHHOM JEeATETBHOCTH:;

- OKOJIOrHYeCKasi KyJbTypa, OepeXHOe OTHOIUEHUS K poaHO# 3emue,
NPUPOAHBEIM OorarctBam Poccum M Mupa; noHuManne BAMSHHS COLMAJIBHO-
SKOHOMH1ECKHX MPOLECCOB Ha COCTOSHHE MPHUPOLHON M COLHATbHOM cpenbl,
OTBETCTBEHHOCTh 33 COCTOSHHE TPUPOIHBIX PECYpPCOB; YMEHHS M HaBbIKU
Pa3yMHOro MpUPOJONONB30BAHUS, HETEPIIUMOE OTHOLUEHHE K JNEeNCTBUSAM,
[IPUHOCALIMM BPE 3KOJIOTUM; NPHOOPETEHHE OMbITa 9KOJIOro-HamnpaBJIEHHON
JEATENBHOCTH;

- OCO3HaHHBIA BEIGOp Oynymieii NPOYECCHH Kak MNyTh W CHOcod
PeaNnsaliy COOCTBEHHBIX KH3HEHHBIX ILIAHOB;

- IOTPEOHOCTE TPYAUTHCS, YBAXKEHHE K TPYAY U JIIOASIM TPyJa, TPYAOBBIM
AOCTHXEHUSM, NOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILEHUE K
PasHbIM BHAAM TPyAOBOM AESTEILHOCTH.

MemanpeOMemeze pbe3yrbmameol.

Perynsitususie VVII:

- CaMOCTOATEILHO ONpEeNeNsTh LesH, 3a1aBaTh napameTpbl U KpUTEPHH,
[10 KOTOPBEIM MOXHO ONPEAENUTb, YTO Liejb JNOCTUTHYTa;

- CTaBUTh U (POPMyYJIMPOBATh COGCTBEHHbIE 3ajlauM B 00pa3oBaTeNbHO
ACATEIBHOCTH M KU3HEHHBIX CUTYALIHSX;

- BBIOMpaTh MOyTh JOCTHIKEHUS L1y, IIaHUPOBaTh  pelleHHe
MOCTAB/NCHHBIX  3a1a4, ONTUMH3HDYS MaTepUalbHBIE W HeMaTepHUallbHbie
3aTpaTkl;

-~ OPraHHM30BLIBaTh 3()(EKTUBHBIN MOUCK PeCypcoB, HEOOXOAMMBIX st
AOCTHIKEHHS! IOCTABIICHHOM Lie/Iy;

- COMNOCTAB/IATL MOJYYEHHBIH Pe3yNbTaT AeSTeBHOCTH C IOCTaBJIEHHOH
3apaHee LEeNkbIo.
IlosnaBatensHple YV ]I:

- NOOBIBaTh HOBBIE 3HAHUS: HaXOIWUTh OTBETBI HA BONPOCHI, HCIOJIB3Ys
Pa3HBIC HCTOUHMKH MH(OPMALMK, CBOH KHU3HEHHBI] OMBIT;

- nepepabaThIBATh MOMYHCHHYIO MH(OPMALKIO: 1eNaTh BbIBOIbI B
PE3YNIbTaTe COBMECTHOM AeATENbHOCTH,
KommyHukaryHbIe VY IT:




- OCYLIECTBIATH JEJOBYI0O KOMMYHHUKALHMIO KaK CO CBEPCTHHMKAaMHM, TaK M
CO B3pOCIBIMU (KaK BHYTpH 00pa3oBaTeNbHOH OpraHM3allMM, TaKk U 3a ee
npenenamu), MOoAOHpaTh MAPTHEPOB JJIS JENOBOM KOMMYHHUKAI[UUW HUCXOAS M3
CoO0Opa)keHUH pe3yIbTaTUBHOCTH B3aMOJAEWUCTBHS, a He IMYHBIX CHMITATHIA,

- [IPH OCYIIECTBIICHUM IPYINIIOBOMA paboTel OBITE KAK PyKOBOAUTENEM, TaK
¥ YJIEHOM KOMaHJbl B Pa3HBIX poOJsiX (reHepaTtop uaed, KPUTHK, UCTIONHHUTEIb,
BBICTYNAIOIIHM, SKCIEPT | T.1.);

- Pa3BEpHYTO, JIOTUYHO M TOYHO H3Jaratb CBOK TOYKY 3pEHHUS C
MCIIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX U MUChMEHHBIX) SA3bIKOBBIX CPEICTB.



ConepxaHune nporpammbi.

Tema 1. Xumus B uentpe ecrecrsosnanus (11 4)

Xumus xkax uacmy ecmecmeosnanus. ITlpeomem xumuu. EcTecTBosHaHHe —
KOMIUIEKC Hayk o mpupoxme. Hayku o mpupome: ¢wmsuka, xumus, Guomorus u
reorpadus. [TonoXuTeIbHOE U OTPULIATENBHOE BO3AEHCTBHIE YeI0BeKa Ha NpUpOLy.

Ilpeqver  xumun. Tema u  BemectBa. CBOMCTBA  BEILECTB  Kak uX
MHIMBHyalbHbIE NPU3HAKK. CBOKCTBA BEILECTB KAK OCHOBA MX IPUMEHEHHSL.

Memoowvr uzyuenus ecmecmeosnanus. Habmonenne kak ocHOBHOI MeTon
TIO3HaHUsl OKPYXAIOLLEro MHUpa. Y CJIOBUS MPOBEAEHHs HaOMmoneHus. | urnoresa Kak
MPEATIONOKEHHE, OOBACHSIOLIEe WM TPE/ICKa3bIBAIOLIEe TIPOTEKAHME HABTI0IaeMOro
SABNIEHUS.  OKCriepuMeHT.  JlaGoparopus. OKCIIEPUMEHT ~ J1aopaTopHblii U
AomamHui.  CriocoGbl  (UKCHPOBAHMS pe3yJIbTATOB akcniepumenTa. CTpoeHue
TUIAMEHH CBEYH, CYXOr0 rOPIOYEro, CIMPTOBKH.

Mooenuposarue. Mogenu kax abcTpakTHble KOMUH M3y4aeMbIX OOBEKTOB U
npoueccos. Mozenn B ¢usuke. OnekTpodopHas MaliMHA Kak abcTpakTHas
Moznens MoHUK. Mozaenu B 6uonoruy. Buosoruueckue MyJIsDKH. Moaenu B Xumuu:
MaTtepuaibHbIe (MOAEIH aTOMOB, MOJIEKYJ1, KPUCTAILIOB, anrnaparoB U YCTAHOBOK) M
3HAKOBbIE (XMMHYECKHE CUMBOJIBI, XUMUYECKHE ¢opMybl 1 ypaBHEHHs).

Xumuueckas  cumsonuxa.  XUMUYECKHe cuMBosibl.  MIx  Hamucanwe,
MPOM3HOLICHHE ¥ HH(OPMAILHS, KOTOPYIO OHH HeCyT. XUMHUECKHe dopmyiel. Ux
HalluCaHKe, NMPOMSHOILICHHe M HH(OPMALKs, KOTOPYIO OHH HecyT. MHIekcel u
KO3 ULIMEHTEI.

Xumus u gpusuxa. VHMBEpCABHBIH XapaKTep MOJIOXKEHUH MOJIEKYJIAPHO-
KHHETHYECKOH TeopuH. IToHATHS «aTomy, «MoJieKyna», «uoH». Kpucramimyeckoe
cocTosiHMe BewecTBa. Kpucrammueckue pererku TBEPIAbIX BellecTB. Juddysus.
bpoyHoBckoe nBmxenue.

ArperaTHoe COCTOSIHHE BellecTBa, ['azoobpasHele, xugxue wu TBEpAbIE
BeecTsa. Kpucrauinueckue u aMopdHble TBepable BelecTBa. DU3HYECKHe U
XUMHYECKHE SBJICHUS.

Xumus u ezeospagus. Teonoruueckoe CTPOCHHE [UIaHEThl 3eMiisi: sIpo,
MaHTHsl, JIATOC(epa. DNEMEHTHBIH COCTAB Ie0NOrHYEcKUX COCTaBHBIX 4acTeH
IUIaHETBl. MuHepansl 4 ropHsle noponpl. Marmatiyeckue u  ocagouHble
(opranuYeckue 1 HeopraHUYeCKHe, B TOM YHCIe 1 T'OPIOYKE) TOPOIEI.

Xumus u 6uonozus. Xumudeckuit coctan XKMBOH KJIETKH: HEOPraHHYeCKHUe
(Boma M MuHepaibHEBIE CONM) U OpraHUYecKHe (Genku, kupbl, yrmesogel,
BUTAaMMHEI) BemlecTBa. [IpoCTble M CIIOMHBE BCIIECTBA, HUX poJb B
KUSHCACATENILHOCTH OPraHM3MOB. BHosoruyeckas POJbE BOABI B JKHMBOM KJETKe.
®otocuntes. Poss Xjopodpunna B mpouecce (oTocuHTe3a. Buonoruyeckoe
3HAUCHUC OKHPOB, OCIKOB, J(UPHBIX Macen, YTJIEBOJOB M BUTAMHHOB IS
’KUSHEEATEIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuy, [lonsTHe 0 kauecTBeHHBIX peakuusX kak
O PCaKLMsIX, BOCTIDHHHUMAEMBIX OPraHONENTHYECKH: ¢ MOMOLLLIO 3peHUs, ClyXa,
OOOHSHUS. AHaNTUTHYeCKUl addext. Onpenensemoe BCLIECTBO W PEakTHB Ha Hero.
BosmosxHOCTE m3Menenus ux PO Ha MPOTHBONONOXHY!O.

HeMoncTpauuu. 1. Komnekius PasHBIX TEN W3 OMHOrO BELIECTBA WM
Marepuana (Hampumep, nabopatopHas mocyna wu3 crekina). 2. Komekuus
Pa3IMYHBIX Tel MK (oTorpaduili Tenm u3 aATOMUHMS A1 WUTIOCTPaLUU WAEH



«CBOMICTBA — TIpUMEHEHUe». 3- YueOHoe 000pynoBaHHE, HCIIOJIB3yEMOE IIpH
U3y4eHnr QU3HUKH, OMOJIOTHH, reorpadun U XUMUH. 4. DnekTpodopHas MalllvHa B
neiicteuu. 5. ['eorpaduueckue moaenu (rnobyc, kapra). 6. bruonoruueckue monenu
(MyJSDKH OpPraHoB M CHUCTEM OpPraHOB pacTeHMid, )XMBOTHBIX M 4esloBeKa).7.
@Dusnyeckue M XUMHYECKME MOJEAM aTOMOB, MOJIEKYJl BELUECTB MW WX
KPUCTAUTMYECKUX pelleTok. 8. OOBbeMHbIE M LLAPOCTEP)KHEBBIE MOAEIH MOJIEKYJI
BOJBI, YTJIEKHCJIOTO U CEPHHCTOro rasoB, MeraHa. 9- PacmpocTpaHeHue 3anaxa
OJIEKOJIOHA, OyXOB WM HAe30J0paHTa Kak mnpouecc auddysuu. 10. OO6pasubl
TBEpPIBIX BELIECTB KPUCTAUIMYECKOro CcTpoeHus. 11. Monenu KpUCTalIMYEeCKHX
pewerok. 12. Tpu arperatHeix coctosiHus Boapl. 13. IlepenvBanHue yriekucaoro
raza B CTaKaH, ypaBHOBELLUEHHbI Ha Becax. 14. Kosuiekiusi KpUCTAUIMYECKHUX U
aMOpGhHBIX BellecTB W u3fenud u3 Hux. 15. Komnekuus mMuHepanoB (Jia3ypur,
KOPYHJ, XaJIbKOIIUPHUT, GHIIroopuT, ranut). 16. Komekius ropHsix nopog (TpaHuT,
paznuyHble (GOpPMBI KajblMTa - MeJ, Mpamop, u3BecTHAK). 17. Komnekuus
rOpIOYMX MCKOMaeMbIX (HedTh, KaMEHHbIH yrons, cinanusl, Topd). 18. Cnuprosas
3KCTPaKLUs XJopoduuia U3 3eNeHbIX TucTheB. 19. [IpokanuBaHWe cyxoi 3eNeHH
pacTeHui B My(enabHOH neud Ui KOJMYECTBEHHOrO OMNpeAeseHHUs] MUHepabHbIX
Bemiects B HuX. 20. KauecTBeHHas peakuuss Ha kucnopoa. 21. KavectBeHHas
peaxuus Ha yIJIeKUCbIH ras. 22. KayecTBeHHast peakiysi Ha M3BECTKOBYIO BOJY.

JlaGopaTopubie onbiThl. 1. OnucaHue CBOWCTB KUC/IOPOAA, YKCYCHOM
KUCIOTBI, amoMuHud. 2. CTpoeHue TI1aMeHH CBeud (CIIUPTOBKH, CyXOro
roproyero). 3. Habmoxaenne GpoyHOBCKOro IBHXKEHHS YaCTHYEK YEPHOM TYLUH
oA MUKpPOCKOMOM. 4. M3yyeHue rpaHuTa ¢ MOMOLIBIO YBEJIMUUTENIBHOIO CTEKIIA.
5. OOHapyxeHHE >XMpa B CEMEHaX IIOACOJHEYHHKA U TIPELKOro opexa. 6.
OGHnapyxenre >(QUPHBIX Macel B alelbCHHOBOWM kopke. 7. OGHapyeHHe
Kpaxmana u Oenka (KIEHKOBMHBI) B IIIeHHYHOU Myke. 8. OOHapyxeHue
YTJIEKHCJIOrO ra3a B BBLIBIXa€MOM BO3YyXE C IOMOIIBIO H3BECTKOBOM BOIBI.

Homawnuii  3xkcnepument. 1. l3rotoenenue Mopesneli Mosiekyn U3
miactivba. 2. Jludgdysus moHoB nepmaHraHara kanusi B Boae.3. Msyuenue
ckopocty quddysun asposoneit. 4. lubddysus caxapa B Boae. 5. ONbITHI C MyCTOH
3aKpBITON MJIACTUKOBON OYThLIKOH. 6. KonnyecTBeHHOE OrpeieNieHne conepKaHus
BOZBI B CBEXEH 3ejieHH. 7. B3anMozelcTBrue acKOpOWHOBOM KUCIIOTBI ¢ HOZOM. 8.
M3ydenne coctaBa MONMBUTAMMHOB M3 AoMaliHel anrteukd. 9- OGHapyxeHHe
Kpaxmasa B IPOAyKTaX MMUTaHHS.

Ilpakruveckass  paGora 1. 3nakomctBO ¢ 1a6OpaTOPHBIM
obopynosanueM. [IpaBuia Ge3onacHoCTH npu paboTe B XUMHYECKOM KaGHHETE
(;maGopatopun).

IIpaxruyeckasn paGora 2. HabmoneHue 3a ropsueii cedoid. YcTpoiicTBO
crpToBKH. [IpaBuia paGoTs! ¢ HarpeBaTeIbHBIMK PUGOPAMHL.

Tema 2.
MaremaTn4eckne pacuerbl B XuMuH (9 4)

Omnocumenvhvie amomHas u  monekynaprwas maccel.  TloHsTue 06
OTHOCHTENIbHBIX aTOMHOH U MOJIEKYJIIPHOH Maccax Ha OCHOBE BOJOPOJHOI
enuHunpbl.  OmpeneneHde  OTHOCHTENBHOM aTOMHOM  Macchl  XMMHYECKHX
3JIEMEHTOB 110 Nepuoauueckoi Tabnauue. Haxoxnenue no ¢gopmyne Beliectsa
OTHOCHTE/IbHOW MOJIEKYJIIPHOH Macchl Kak CYyMMBI OTHOCHTEJbHBIX aTOMHbIX
Macc COCTaB/IAIOLIMX BELECTBO XUMHUYECKUX 3IEMEHTOB.



Maccogas 00ns XUMULECKo20 S1eMeHma 6 CIOXCHOM éeujecmee. 11oHATHE O
MACCOBO# H0JIe -(W) XMMHYECKOrO JIEMEHTa B CJIOXKHOM BELUECTBE M €€ pacyer Io
dopmyne Bemecra. Haxoxnenue (popMyJisl BEILECTBA M0 3HAYCHUSM MacCOBBIX
JloJIel 06pa3yrOLIMX €ro MEMEHTOB (ISl 2-4aCoBOI0 U3y4CHUA Kypca).

Yucmole seuecmea u cmecy. TIoHsTHE 0 YMcTOM BellecTBe W cMecd. CMmecH
rasooGpasHble (BO3yX, NPUPOIHBIA ra3), Xunkue (He(Thb) U TBEPIbIE (ropHbIE
Mopofpl, KyJTMHApHBIE CMECH, CHHTETHYECKHE MOIOLIME cpenctea). Cmecu
F'OMOTEHHBIE Y FETEPOre€HHEIE.

Obvemnasn dons komnonenma 2a3oéoti cmecu. TIoHsTHe 06 00BEMHOM Hone
(¢) xomnoHeHTa rasoBoii cmecu. CocTaB BO3dyxa W MNPUPOAHOro rasa. Pacuer
06beMa KOMITIOHEHTA ra30BOH CMECH M0 ero 00beMHOM 101e, U HA000POT.

Maccosas donsi eewecmea 6 pacmeope. IloHsitie O MaccoBoi none (w)
BEIL[eCTBA B PACcTBOpE. PacTBOpHTENb U PAaCTBOPEHHOE BEIIECTBO. PacueT Macchl
PAacTBOPEHHOTO BEIECTBA IO MAcce PacTBOpa U MacCoOBOW J0N€ pacTBOPEHHOIO
BEILIECTBA 1 JIPyTHE PacueThl C NCIIOIB30BAHUEM ITUX MOHATHH.

Maccosas oons npumeceii. IlonsitTue o 4KMCTOM BELISCTBE WU NPHUMECH.
MaccoBasi 1ois (w) nmpuMecd B ofpasie ucxomHoro BemiectBa. OCHOBHOE
BEIIECTBO. PacyeT Macchl OCHOBHOIO BeleCTBA II0 Macce BELIECTBa,
COJIEpIKAIIEro ONpPENETEHHYI0 MaCCOBYIO JI0JII0 IPUMECeH, U ApYrue pacieTsl C
HCII0JIb30BAHHUEM ITUX MOHSATHM. ‘

JemouncTpauuu. 1. Munepaisl kynput 1 TeHoput. 2. Oxeua prytu(I). 3.
Konnekuuy pasiv4HbBIX BHIAOB Mpamopa M M3leauid (Mnu  HIIIOCTpauui
uznenuit) u3 Hero. 4. CMech pe4yHOro ¥ caxapHoro rnecka W MX pasfejieHHe. 5.
Komnexuus «Hedbts u HedrenmpomykTbi». 6. Kosnekuus OBITOBBIX CMeceH
(KyJMHapHbIE CMECH, CUHTETUYECKHE MOIOIIME CPEACTBA, LIaMITyHH, HAIUTKU H
np.). 7. uarpamMma o6beMHOrO cocTaBa BO3fyXa, 8. JluarpamMma 0OGBEMHOrO
cocTaBa IPUPOIHOro rasa. 9- IIpuroroBneHue pacTBopa ¢ 3aJaHHBIMU Maccoi
MaccoBoi Jnosiei pactBopeHHoro BemectBa. 10. OOpasupbl BELIECTB U
MaTepHalioB, COAEepXKalIUX ONMpeAeNIEHHYIO JOJI0 IpUMECE.

JNomawHHii 3KkcnepumenT. 1. MH3ydeHue coctaBa OBITOBBIX
KyJIMHapHBIX U XO3SHMCTBEHHBIX cMeced mno 3TukerkaMm. 2. IIpurorosieHue
pacTBOpa COJIM, pacyeT MacCOBOX OJIM pacTBOPEHHOI'O BEILECTBA M OIBITHI C
MoJIy4eHHbIM pacTBOpoM. 3- M3yueHue cocTtaBa HEKOTOPHIX OBITOBBIX H
(dapMaLeBTUUECKUX IMpenaparoB, COAEpXallMX OMNpeAeNeHHYI  JOJII0
IpUMeCeH, N0 UX ITUKETKaM.

IIpakTuyeckas pabora 3. [lpuroroBneHue pacTBopa C 3aJaHHOM
MacCOBOM J10J1ell pacTBOPEHHOI0 BELIECTBaA.

Tema 3.

SIBiieHusi, npoucxoasiuiue ¢ Beuwecrsamu (11 4)

Paszoenenue cmeceri. IlonaTre o pa3aeneHy cMeceit U OUUCTKE BELLECTB.
Hexoropele mpocreiimune cnocoObl pa3jieneHdss cMecel: MpoceuBaHue,
paszeneHue cMmeceit MarHuToM, OTCTauBaHUE, J€KaHTallus,
LEHTPU(QYTUPOBaHUE, pa3/ielIeHHe C IOMOIIBIO AeIUTEIbHONH BOPOHKH.

Qunomposanue. DPuUIbTpOBaHHE B J1abOpaTOpud, OBITYy M Ha
npousBoacTBe. OUIbTpAar.

Aocopbyusa. Ilonstue 06 agcopbuuu u ancopbeHTax. AKTUBUPOBAHHBIN
yrojib Kak BaXHEHIUUH aacopOeHT, ero HCHoJib30BaHHME B ObITY, Ha
NPOU3BOJACTBE U B BOEHHOM Jieie. Y CTpOHCTBO NpoTHBOrasa.



Jlucmunnayus, KpUCmannu3ayus U 6binapueanue. JIMCTUNIALMS  KaK
MpoLiecC BblAENEHHS BELECTBA U3 XUAKON cMecH. JIucTuMpoBaHHas BoJa H
o6nactu ee npumeneHnus. [leperonka Hedru. Hedrenponykrel. PpakuroHHas
Mmeperonka OKMUAKOro Bosayxa. Kpucramiusauums u  BbIMapuBaHWE B
naGopatopuu (KpUCTaLIHU3aTOPBl U (aphOpoBbIe YALIKU IS BbITTAPUBaHUSA)
U TIpUpOJE.

Xumuueckue peaxyuu. IIOHATHE O XHMHYECKOHM pEaKIMH Kak
npouecce NpeBpAlIeHAs OJHMX BEIIECTB B ApYrHe. YCJOBHS TEYeHHsS H
MpeKpanleHuss XUMHYECKUX PEaKIHi.

Ipusnaxku xumuueckux peakyuy. VI3MeHeHHE LBETa, BbINAACHHEC
ocajJKa, paCTBOpPEHME OCajlKa, BbIIEJICHHE rasa.

JlemoncTpanus. 1. IIpoceuBanyne cMecH MyKH U CaxapHOro mecka. 2.
PasneneHne CMecH IIOpPOIIKOB cepsl M okenesa. 3. PasieneHue cmecu
NMOPOLIKOB cephl U necka. 4. Pasfenenure cMecH BOABl M PaCTUTEIbHOrO Macia
C  TOMOIIbIO JeNUTeNbHOM  BOpoHkH. 5. LleHTpudyruposanue. 6.
dunsTpoBaHue. 7. PecnuparopHble Mackdh M Mapii€Bble MMOBA3KH. 8.
AzcopOLHOHHBIE CBOWCTBa akTWBUpoBaHHoro yris. 9. Cuiukarenb U €ro
npuMeHeHHe B GBITYy W Jierkoi npompiienHoctd. 10. IIpoTuBoras u ero
ycrpoiictBo. 11. IlomydeHuwe JAMCTH/UIMPOBAHHOM BOJBI C TOMOLIBIO
naGopaTOpHO YCTAHOBKM IJs NEperoHkd xuakocted. 12. Kommexuus
«Hedpts u HedremponmykTel». 13. Pasnmenenwe cMmMecu NepMaHraHata |
IUXpoMaTa Kajusi CrnocoboM Kpuctamnusauuu. 14. Bsaumoperictsue
TMOPOILKOB JXejie3a U cepbl MpH HarpeBaHuH. 15. IlonyuyeHue yriaekucioro
raza B3aUMOJEHCTBHEM MpamMopa C KHUCIOTOH M OOHapyXeHHe ero c
MOMOILBIO U3BECTKOBO# Boabl. 16. KaTtanutuueckoe pasnoxeHHe NEPoOKCHAA
BojlopoAa (KkaTanu3aTop — JAMOKCHA Mapranua). 17. ®epmeHTaTWUBHOE
pa3oXeHHWe MEPOKCHAa BOAOpOJAa C MOMOLIbI karan asbl. 18. KucnoTHbIN
OTHETYLIMTENb, €ro YCTPOMCTBO M NpUHUMN AedcTBus. 19. Peakuus
HelTpanu3aluy OKpaleHHOro GpeHondTaleHOM pacTBOpa LIEA04H KUCIIOTOM.
20. BsaumopeiicTBHe pacTBOpPOB IMepMmaHraHaTa M AuUXpomaTra Kajaus ¢
pacTBopoM cynbbura HaTpus. 21. [Tonyuenue ocanxa rugpoxcuaa meau (IT)
unn rugpokcuma kenesa(lll) peakuueidr ob6mena. 22. PacrtBopeHwue
MOJYyYEHHBIX OCagKOB THAPOKCHAOB MeTamnoB B kuciote. 23. IlonyuyeHue
YIJIEKHCIOrO Tra3a B3aMMOJEHCTBHEM pacTBopa KkapOoHaTa HaTpus C
KHCJIOTOH.

JlaGopaTopHble  ONBITHI. 1. MUsroroBneHue  ¢unbTpa U3
bunprpoBanbHOM Oymarn wunu OyMaxHod canderku. 2. MH3yuenwue
yCTpOMCTBa 3a)KUTaJIKH U €€ MJIaMeHH.

JlomamHui 3kcnepumeHT. 1. Pa3sneineHue cmecH cyxoro Mojoka U
peuHoro mecka. 2. HMsrortoBneHue MapiieBoil TMOBS3KM Kak CpeACTBa
MHAMBHAYAJbHON 3alllUThl B MNepuonx snuaemuu rpunmna. 3. OrcranBaHue
B3BECH IMOPOLIKa JJIsl YUCTKU NOCYAbl B BOJE U ee AekaHTauus. 4. AacopOuus
aKTUBUPOBAaHHBIM YIJ€M KpacsllMX BELIECTB MeNCcH-Kobl. 5. AncopOuus
KyKypy3HBIMH MaJIOYKaMH NapoB naxy4uux BewmecTs. 6. M3yueHue cocrasa u
IPUMEHEHUsS CHHTETHYECKHMX MOIOIIMX CpPEACTB, COAEpXalluX OSH3UMBIL. 7.
Pa3foxxeHHe CMeCU MUTHhEBOW COMBI U CaXxapHO# Myapbl NMPU HarpeBaHWH. 8.
PactBopenne B Bome Tabnetku acnupuHa YIICA. 9. IlpuroroBieHue



M3BECTKOBOM BOABI M oOmbITEl ¢ Hei. 10. B3aumopeiicTBue pacTBOpa
lepMaHraHaTa Kajius ¢ aCKOpOMHOBOM KHCJIOTOIA.

[IpakTHyeckas pabora 4 (nOMalIHMH 3KCIepUMEHT). BripaiuBanue
KPUCTAJJIOB COJIH.

IIpakTHueckas pabora 5. OuucTka MoBapeHHOMH COJIH.

IlpakTnyeckas paGora 6 (nomawHuii skcnepuMeHT). Kopposus
METaJIJIOB.

Tema 4.

Paccka3bl no xumuu (34)

Vuenuueckas xongpepenyus «Buioarowjuecs pycckue yueHvie-XxumuKuy.
Kuszup u pestensHocTh M. B. Jlomonocosa, JI. M. MengeneeBa, A. M.
Bytneposga.

Konkype coobwenuii yuawuxca « Moe niobumoe sewyecmeoy. OTKpEITHE,
MOJIyYeHHE U 3HaUYECHHE BBIOPaHHBIX yUal[HMHUCS BEIECTB.

Konxypc  yuenuueckux npoexmos. WccnegoBaHus B obnacTu
XUMHYECKUX peakuui: (OTOCHHTE3, TOpeHHE M MeAJEHHOE OKHUCJIEHHE,
KOppo3usi METaUIOB M CNOCOObI 3alMThl OT Hee, APYTrHE peakliMy,
BbIOpaHHbIE YYalIUMHUCS.



@®opMbl OpraHu3aluuH y4eOHOH e TeJIbHOCTH:

[Ipu opraHuzauuu  00pa3oBaTENbHOrO  MpoLlecca  MCMOJb3YeTCs
cleyrollasl CUCTEMA YPOKOB:

VYpok — Jnekuusi - H3JaraeTcs 3HA4UTENbHAs 4acTh TEOPETUYECKOro
MaTepuaa U3y4aeMoH TEMBI.

KoMOMHHUPOBaHHBIH YPOK - MpeAriosaraeT BEIIONIHEHWE paboT U 3aaHui
pa3HOro BHJA.

Ypok — KOHTpoJibHasi paboTa - MPOBOAUTCS C LENbIO IHAarHOCTHKH
npo0OenoB 3HaHWHM, KOHTPOJS YpPOBHS OOYYEHHOCTH Y4allMXCsl, TPEHUPOBKH
TEXHHUKE TECTUPOBAHMUS.

Ypok — camocrosiTenbHas paboTa - MpennaraloTCsi pa3Hble BHIBI
CaMOCTOSITEJIBHBIX paboT.

Ypok — mpaktudeckas paboTa - MPOBOAUTCS C LIEJIBbIO KOMIIJIEKCHOIO
IIPUMEHEHHUS 3HaHU M.

OcHoBHbI€e BH/bI 1eSiTe/IbHOCTH.

XapakTepu30BaTh HOBBIN LIKOJIBHBIN NPEAMET — XUMHUIO, TIOHATUE XUMHUS,
4TO OHA u3ydaeT. [lonoxuTensHOE M OTpULIATEIFHOE BO3/IEHCTBHE YeJIOBEKa Ha
npupony. Kinaccupuuuposarts BeliecTsa 110 331aHHBIM [IPH3HAKaM.

Ornuyath (u3nYecKkoe TeNo OT BellecTBa. IloHMMaTh y4yeOHYIO 3agady
YPOKa U CTPEMUTECS €€

BBITIOJTHUTb.

QopMmynMpoBaTh NpobneMy U HaxoauTh €& peuieHHe. OOGOCHOBBIBATH
B3aUMOCBS3b XMMHUYECKUX U (U3UYECKUX SBJIEHUH. AHAIU3UPOBATh SIBJIIEHUS U
HaxOOUThb pasjMuus MexAy GU3HYECKUMH M XHUMHYECKHMH SBJIEHUSIMH.
AHanu3upoBaTh NOJNy4YeHHYIO MH(opMauuio. OTBeUaTh Ha UTOrOBBIE BOIPOCHI
M OLICHHWBaTh CBOM [OCTHXXEHHMsS Ha YPOKE: OCHOBHBIE YCJIOBUS MpPOBEHEHHS,
HaOIIOACHUS.

[Tposomute HabmozeHne 3a ob6bexkTamu PaGortate ¢ 1aGopaTopHBIM
o6opynoBanueM. CobiroaatTh npaBuiia TEXHUKH 6€30MacHOCTH.

OpraHu30BBIBaTE W NJIAHHPOBATH YU4eOHOE COTPYAHUYECTBO C YUHUTEIEM
Y OJJTHOKJIACCHUKAaMH.

IIpeoOpa3oBeIBaTh TEKCTOBYI0O MH(GOPMALMIO B CXeMy M TabIuLy.
YcTaHaBIMBaTh I'PaHULBI COOCTBEHHOIO 3HAHHUS U HE3HAHUS

@opMynupoBaTh NMpobneMy H HaXOAWTh €é peuieHHe. OpraHM3OBBIBATDH
COTPYAHHYECTBO H B3aHMOIIOMOIIIb.

Beinenate  CyllecTBeHHble NPU3HAKW W CBOHCTBA  OOBEKTOB,
Kj1accuUIUpPOBaTh (BaKThl, €1aTh BbIBODI.



TeMaTHWCCKOGHHaHHpOBaHH&

Konnue
i Hara Tema CTBO
Jpeta ! 4yacoB
Paszpen I Xumus B 1eHTpe ectecTBo3HaHus (11 vacos)
1 XuUMHs KaK 4acTh ecTeCcTBO3HaHus. [IpeaMer Xxumun. 1
2 HabnrogeHde M OKCIEPUMEHT Kak  METOAbl  M3y4YEHHs 1
€CTECTBO3HAHMS U XMMHHU.
3 Ilpaxtuueckas paGora Nel «3HaKOMCTBO C J1abOpaTOPHBEIM 1
o6opynoBaHueM. [TpaBuia TEXHMKH G€30IaCHOCTH.»
4 TpakTHueckas paGota Ne2 «HaGmozenue 3a ropsuei cBeyoi. 1
YcTpo#icTBO U paboTa CIMPTOBKH. )
5 MopenvpoBaHue. 1
6 Xumuueckue 3HaKu U GopMyJibl. ]
7 Xumus u pusuka. 1
8 ArperaTHble COCTOSHUS BELIECTB. 1
9 Xumus u reorpadus. 1
10 Xumus u 6uosorus. 1
11 KayecTBeHHBIE peaKLIUU B XUMHH. 1
Paznen II MatemaTrka B Xxumu (9 yacos)
12 OTHOCHTENbHAs aTOMHAs ¥ MOJIEKYJISIpHAs Macca. 1
13 MaccoBast 10Jisl 3JIEMEHTA B CJIOXKHOM BELIECTBE. 1
14 YuCThIEe BEIECTBA U CMECH. 1
15 O6bemHas 10Jis ra3a B CMECH. 1
16 MaccoBas 10J1s1 BELLECTBA B pacTBOPE. 1
17 Hpaxmqvecxaa pav60Ta VN93 «[TpuroroBneHue pactBopa ¢ 1
3aJJaHHOM MacCOBO# J01eH pacTBOPEHHOrO BELLECTBAY
18 MaccoBas n0isi npumecei. 1
19 Pelenne 3anay ¥ ynpaxxHeHud no reme «MartemaTuka B XUMHK ]
20 KonTponbsHas paborta Nel «Martematuka B XUMHH» 1
Paznen III SIBnenus npoucxopsuiue ¢ Beuectsamu (11 vacos)
21 Pasnenenue cmeceil. Crioco6sl pazfieneHus: CMecei. 1
22 ®unpTpOBaHUE. 1
23 AncopOuus. 1
24 Juctunnsanus. 1
75 OGcyxaeHHe  pe3ylbTaToB  IpakTH4deckoi  paborter  Ned 1
«BpIpaliuBaHH€e KPUCTAIIIOB COJTH»
26 [Ipaktuyeckas pabota Ne5 «OuucTka noBapeHHOH CONMU» ]
27 XI/IMH‘!%CKPIC peakuHH. YCNOBHS MPOTEKAHHS XHUMHUYECKHX 1
peakLuii.
28 [Tpu3Haky XMMHUYECKUX peakLHUi. 1
29 OO6cyxneHne  pe3yJbTaToB  npakTHueckod  paborel  Neb |
«M3yueHue npouecca KOppo3uHK xese3a» (JOMaLIHUK ONbIT)
30 O6obuienne W akTyalu3auus 3HaHUH 1o TeMme «SIBieHHUs |
IPOUCXOISALINE C BELLECTBAMHY
31 KontponeHass pabGora No2 «SBneHus mpoucxonsuue ¢ 1
BELIECTBAMU)
Pasnen V Paccka3sbl no xumui (3 yaca)
32 | VYuennueckas KoHdpepeHIHUs «Bplnaromuecs pycCKHE y4YEHbIE- 1




XUMHKH»

33

Konkypc coobuiennii yuamuxcs «Moe o0UMOe XHMHYECKOS

BELICCTBON

34

KoHKypc y4eHHYECKHX MPOEKTOB, MOCBALICHHBIA
MCCIIEIOBAHUAM B 00JIACTH XMMUUYECKHUX PEAKLHMH.

UTOI'O:

34




