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[lianupyembie pe3y/abTaThl

[IpeomemHbple pe3yiomaniol

VyeHuk Hay1umcs.

OmnpepensiTh TAMDI XMMUYECKUX 3a1a4,

CoOCTaBJISATh AJITOPUTMBI PEILICHHA TUIOBBIX 33134,

CoCTaBIISITh AJITOPUTMbI PEILICHHS KOMOWHUPOBAHHBIX 33134,

CocTaBlsTh AJITOPUTMBI  PCLICHUS jajad 10 YypaBHEHHUSIM peakuLui,
[POTEKAIOIMX B pacTBOpax,

[TpyMEHATH CII0COOBI BEIPAKEHHs COAEPKAHMA paCcTBOPEHHOTO BELLECTBA B
pacTBope: Maccosas 1074, MOJIbHAs JI0J1s1, MOJISIpHAst KOHLIEHTPAIlHs, MOJIsLJIbHAs
KOHLIEHTpalus.

CoCTaBNATh aIrOPUTMBbI pellIeHHs 3a/at Ha WIeHTU(PUKAIMIO BEIECTB,

CocTaBsiTh aJroOpUTMbl peLeHus 3a/a4 Ha  OomnpedeseHue
KOJIMUECTBEHHOro  cocTaBa  CMECH BelllecTB € MapauielibHo  WIH
ocsea0BaTe bHO MPOTEKAIOLMMH peakLAMHU MEXy HUMH

CocrapisiTh AITOPUTM pelleHus 3ajad Ha BbIYMCIIEHHMS MaccoBOW JOJIH
BeleCTB B CMECH 4Yepe3 YPaBHECHUE € OJIHAM HEU3BECTHBIM M C NpUMEHECHUEM
CHCTEMBI ypaBHEHHUH.

VyeHux noiyuum 603MOHCHOCHTE HAYYUMbCAL:

e HA3bIBATh: XUMHUECKHUE DJIEMEHTBI, COeJIMHEHUS,

e 0GDBACHATH: (PU3MUECKUIl CMBIC] aToMHOro (TOpsAKOBOrO) HOMEpa XH-
MUUECKOTO O3JIeMEeHTa, HOMEPOB TPYIIIbI W mepuoja, K KOTOPBIM 3JE€MEHT
IPUHAJICHKUT B [IepUOIUECKON CUCTEME J1. . Menpeneesa; 3aKOHOMEPHOCTH
J3MEHEHMs] CBOWMCTB DJIEMEHTOB B mpenenax Maiblx IEpHON0B M TJaBHbIX
MOArpyMn;

« Ompe/eNsATh: COCTaB BELIECTB MO ux hopmyJiam,

e cocTaBNATh: GOPMyYJibl HEOPraHWHECKUX COeIMHEHUH;

 oOpawaThecs € XUMH4ECKOM MOCY/10/ 1 J1ad0paToOpHbIM 000pyA0BaHUEM;

e BHIUMCIISIT. MAcCOBYIO J10JIHO XUMHYECKOro 3jieMeHTa Mo dbopmyiie
coeqMHEeHUs; MaccoBylOo JOJIO BelecTBa B PacTBOPE; 00BbEMHYIO  [10JIH0
ra3006pa3HOro BeleCTBa B CMECH
JIuunocmuble pe3y/lomanibl.

— [OTOBHOCTH M CIOCOOHOCTb o0yyaromuxcsa K caMOpa3BUTHIO H
caMOBOCITUTAHUIO B COOTBETCTBUM € o6IIIeueIOBeYECKUMH  LIGHHOCTAMU 1
yeasamMu rpak/1aHCcKoro 00111eCTBa;

- TIpUHSATHE U peaTn3allisl [IleHHOCTE! 3[0pOBOro 1 GezomacHoro oopasa
KU3HM, OEpeKHOoe, OTBETCTBEHHOC 1 KOMIIETEHTHOE OTHOLIeHHE K
coOcTBEHHOMY (hH3UUECKOMY H [CUXOJIOrHUecKOMY 3/10pPOBBIO,

- HernpusTHe BPEHbIX MPUBBLIYCK: KypeHus, yrnorpebieHus ajiKoros,
HApKOTHUKOB.

- yBaKeHHWEe K CBOCMY Hapojay, 4yBCTBO OTBETCTBEHHOCTH TEPEN
PonuHo#l, ropAaocTy 3a cBOii Kpai, csoto Poauhy, npoiioe ¥ HacTOALICC
MHOTOHALMOHAJIBLHOI0 Hapoaa Poccuu;

- MPUHSITHE TYMAHUCTHIECKIX [leHHOCTe#, OCO3HAHHOE, yBa)XXUTEJIbHOE W
no00poxenaTeabHoe oTHOLIEHHWEe K JApyromy 4esOBEKY, ero MHEHHIO,
MHPOBO33PEHUIO;




- CIIOCOOHOCTh K COINEPEeKUBAHUIO W (OPMUPOBAHHME [MO3UTUBHOIO
OTHOLUEHHS K JIFOASAM, B TOM YHUCIIE K JIMLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTIMMU
3J0pOBbSl M MHBIMAAM; O€pekHOe, OTBETCTBEHHOE K KOMIIETEHTHOE
OTHOLIEHUE K (PU3MYECKOMY U ICHUXOJIOTMYECKOMY 310POBBIO JIPYrUX JIIOAEH,
YMEHHUE OKa3blBaTh MEPBYIO MOMOLLLb;

- pa3sBUTHE KOMIIETEHLMH COTpYJHHYECTBA CO CBEPCTHHUKAMH, JETHMH
MJTaJILIEro BO3pacTa, B3pOC/IBIMU B 00pa3oBaTebHOM, 00ILIECTBEHHO M0JIE3HOM,
y4eOHO-HCCr1e10BaTeIbCKOM, MPOEKTHON U PYTrUX BUAAX AEATEIbHOCTH.

- MHMPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH, 3HAUUMOCTU HAyKH, N'OTOBHOCTb K Hay4YHO-TEXHUUYECKOMY TBOPYECTBY,
BllaJIcHUE [OCTOBEpHOH HH(MOpMalLMedl O MepefoBbIX JOCTHIKEHUSIX U
OTKPBITHSAX MHUPOBOM M OT€YECTBEHHOM HAyKHU, 3aMHTEPECOBAHHOCTh B HAayUHBIX
3HAaHUSAX 00 yCTpONCTBE MUpa U OOLIECTBA;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHUCJIE
caM000pa30BaHUIO, HA MPOTSHKEHUH BCEH JKHU3HHU; CO3HATEJIbHOE OTHOLUEHHUE K
HENMPEPBIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIELIHOW MpodecCHOHaIbHON U
OOLIECTBEHHOM JesATeIbHOCTH;

- DJKOJIOrMYecKas KyJbTypa, OepekHOe OTHOLIEHHUS K POAHON 3emile,
NpupoAHeIM OorarcTBaM Poccuu W Mupa; MOHUMaHWEe BIIHMSHUS COLMAJIBbHO-
SKOHOMHUYECKHX IPOLECCOB HA COCTOSHWE MPHUPOAHON M COLHMAIBLHON Cpejbl,
OTBETCTBEHHOCTh 3a COCTOSIHME MNPUPOAHbIX PECYpPCOB; YMEHMS M HaBbIKU
pasyMHOro IIPUPOJOIIOJIB30BAHUS, HETEPNUMOE OTHOLUEHHE K JeHCTBUSM,
MPUHOCSIIMM BpEJ 3KOJIOTUH, NPHUOOPETEHHE OIbITAa HKOJIOrO-HarpaBIeHHOM
JEeSTEIIbHOCTH;

- OCO3HaHHBIA BBIOOpP Oyaywed mnpodeccun kKak MyTh W CHOCOO
peann3anuu cOOCTBEHHbIX )XU3HEHHBIX IIAHOB,;

- NOTPEOHOCTh TPYAUThCS, YBaKEHUE K TPy U JIOASIM TPy, TPYAOBbIM
JNOCTHXKEHUSAM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILEHHE K
pa3sHbIM BUJaM TPYAOBOM J1ESTEJIbHOCTH.

MemanpedmernH ble pe3yibmanibl.

PeryastuBunie YVYJI:

- CaMOCTOSITENIbHO ONpENENATh Led, 3a7aBaTh napameTpbl U KPUTEPHH,
10 KOTOPLIM MOXHO ONpPeAeIUTb, YTO LieJlb JOCTUTHYTA,

- CTaBUTh W (OPMYIMPOBaTh COOCTBEHHbIE 3ajaud B 0Opa30BaTE/bHOM
JEATEJIbHOCTH U )KU3HEHHBIX CUTYaLIUSIX;

- BbIOMpaTh MyThb JOCTHXKEHMS LeJH, IUIAHMPOBAaTh  peLIeHHE
IOCTABJICHHBIX 3aJ[a4, ONTUMM3UPYs MaTepualbHble KM HeMaTepUajbHble
3aTparhl;

- OpraHM30BBIBaTh 3(P(QEKTUBHBIN MOUCK PECYpCOB, HEOOXOAMMBIX IS
JNOCTUXEHUS MTOCTABICHHOU 1IEJIH;

- COTOCTaBJIATEL IOJYYEHHBINA Pe3ysIbTaT AESITEIBHOCTH C IOCTaBJIEHHOM
3apaHee 1LeJblo.
[To3naBarenbpuble YVY /I

- I0OBIBAaTh HOBBIE 3HAHMS: HAXOAUTb OTBETHI HA BOIMPOCHI, UCIOb3Y$
pa3Hble UICTOYHUKU UH(OPMALIMU, CBOH KU3HEHHBIN OIBIT,

- epepadaThIBaTh MOJYyYeHHYIO HH()OPMALIMIO: E/IaTh BbIBO/IbI B
pe3yJbTaTe COBMECTHOM AEATENBLHOCTH;
KommynukatusHele YV /1




- OCYIIECTBJIATD JeJOBYI0 KOMMYHMKALIMIO KaK CO CBEPCTHUKAMHU, TaK U
co B3pocibIMH (Kak BHYTpU 0OpasoBaTeNbHOM OpraHM3aluH, Tak M 3a ¢e
nmpefeamu), MoAOUpaTh MApTHEPOB Ul AETIOBOM KOMMYHHMKALMK HCXOAS U3
cooOpakeHn# pe3yIbTaTUBHOCTH B3aUMOJICHCTBHUS, @ HE JINIHBIX CUMIIATUH;

- IIPM OCYLIECTBIEHHUH IPYNNOBOA paboThI OBITH KaK PYKOBOIUTEICM, TaK
1 4IeHOM KOMAaHbl B Pa3HBIX pOJsX (FeHepaTop uiel, KpUTHK, HCIIOJHUTEIb,
BBICTYMNAIOLIMHI, 3KCIEPT U T.11.);

- pa3BepHYTO, JIOTHYHO M TOYHO M3JaraTh CBOIO TOUYKY 3pCHHS C
MCIIONIb30BAHMEM afeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPE/ICTB.



Coaep:xxaHnue NnporpamMmmail.

Tema 1. Xumusi B ueHTpe ecrecrposHanus (11 u)

Xumus kaxk wacme ecmecmeosHanus. [lpeomem xumuu. EctecTBO3HaHME —
KOMIUIEKC Hayk o mnpuponme. Hayku o mnpupone: ¢usuka, Xumusi, OUONMOTHS U
reorpadusi. [lo10’)KUTENbHOE U OTPULIATENIBHOE BO3IEHCTBHUE YEIOBEKA Ha IIPUPOLLY.

[Mpemver xumuu. Tema u  BewjectBa. (CBOWCTBA BELIECTB KaK — HX
WHIUBUTyasIbHbIe Mpu3HaKky. CBOMCTBA BELLIECTB KaK OCHOBA X IMPUMEHEHHS.

Memoowr uzyuenus ecmecmeoznanus. HabmopeHne Kak OCHOBHOW METOJ
TIO3HAHHsI OKPYIKAIOILIero Mupa. Y ciioBUs NpoBeleHus HabmoaeHus. [ unoresa kax
TPEJITONIOYKEHHE, OOBSICHSIOIIEE WU MPeCKa3bIBatOLIee NPOTEKaHUE HAOII01aeMoro
sABIEHUsI.  DKcriepuMeHT. JlaGoparopusi. DkcnepuMeHT — J1labopaTopHbIH W
noMaiHui. CriocoObl  QUKCUpOBaHUSl pe3yJbTaToB 3KcrepuMeHTa. CTpoeHue
[JITAMEHU CBEYU, CyXOr0 FOPHOYEro, CIIMPTOBKHU.

Mooenuposariue. Mojaenn kak abCTpaKTHbIE KOMKMK M3y4aeMbIX OOBEKTOB U
nporeccoB. Monenu B (u3Mke. DnekTpoopHash MallMHAa Kak aOcTpakTHas
MoJesib MoTHUM. Mogenu B Ouosnoruu. buonornyeckue myssbiku. Mojenu B XUMUH:
MaTepualibHble (MOJIEIM aTOMOB, MOJIEKYJ1, KpUCTAJLJIOB, alapaToB U YCTAHOBOK) U
3HAKOBbIE (XUMUYECKUE CUMBOJIbI, XUMUUECKHE (DOPMYJIbl U YPABHEHHUS!).

Xumuweckas  cumeonuxa. XUMHYECKHE CHMBOJIBI. KX  Hamucahnue,
MPOU3HOUICHHE W MH(OpMAaLUs, KOTOPYIO OHU HecyT. XumMuueckue GpopmyJsl. Mx
HamucaHue, MPOW3HOIIeHHe W HHGOpMaUus, KOTOPYyIO OHM HecyT. MHpaekchl U
K03 PULIMEHTBI.

Xumuss u usuxa. YHUBEpCAJIbHBIA XapaKTep TMOJI0XKEHUH MOJEKYJISPHO-
KUHeTH4YeCckor Teopuu. [loHsATHS «atom», «moneKyna», «uon». Kpucramimueckoe
cocTosiHMe BelecTBa. Kpucrammmueckue pelleTkd TBepAbIX BewlecTB. Juddyszus.
bpoyHOBCKOE IBMKEHUE.

ArperaTHoe CcOCTOsSiHMe BellecTBa. [a3o000pa3Hble, JKUJIKHE U TBEpIble
Bewlecta. Kpucranmuyeckue v aMopgHble TBepjble BellecTBa. duszuueckue u
XUMHYECKUe sSIBJICHUSI.

Xumus u eeocpagpus. 1'eonornyeckoe CTpoeHHE IU1aHeTbl 3emisi: sIpo,
MaHTHsl, JuTocdepa. DJIEMEHTHbIH COCTaB TIE0JIOFMYECKUX COCTaBHBIX 4YacTei
iaHeTbl. MuHepaiibl U TIOpHblE IIOpOAbl. Marmarudeckue W OcCa/lOuHbIe
(opraHMyeckle U HeOpraHU4yeckue, B TOM YHUCJIe U TOPIOYHE) TIOPO/IBL.

Xumus u 6uonozus. XMMUYECKUN COCTaB )KUBOM KIJIETKU: HEOPTraHUYECKHE
(Boma M MUHEpasbHble COJIM) W oOpraHuyeckue (OENKH, >KUPBI, YIJIEBOJBI,
BUTaMKHBI) BewlecTBa. [IpocThle W cllOXKHBIE BellecTBa, WX pojib B
’KU3HEIEATENIbBHOCTY OpPraHu3MOB. brosoruueckas posiib BOAbI B )KMBOH KIIETKE.
@orocunre3. Ponb xnopodusmia B mnpouecce dorocuHTe3a. buonoruyeckoe
3HaUE€HUe KUPOB, OENKOB, I(PUPHBIX Maces, YIJIEBOJOB W BHUTAMHUHOB JUIs
)KU3HEeSITeIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu ¢ xumuu. TToHSITHE O Ka4ECTBEHHBIX PEAKLUAX KaK
O peakUHsX, BOCIPUHUMAEMbIX OPraHOJENTUYECKH: C MOMOLLBIO 3pEeHHsl, Ciyxa,
oboHsaHus. AHanuTuueckuil adext. OnpenesnsieMoe BELIECTBO U PEAKTUB Ha HETO.
B03M0OXKHOCTE U3MEHEHMSI X POJIU HA MPOTHUBOIIOJIOKHYIO.

HemoHnctpauuu. 1. Kosneknust pasHbIX Ten W3 OJHOrO BeleCTBA WIIU
marepuana (Hampumep, JabopaTopHass mocyna u3 crekna). 2. Kosutekiws
PasMYHBIX Tel Wiu QoTorpaduil Tea W3 aTIOMHUHHUS Ui WLUTIOCTPALUM W/eH



«CBOMWCTBA — TpUMeHeHHe». 3- YdeOHoe 00OpyloBaHME, HCIOJIB3YEeMOE MpH
n3yueHud QU3MKK, GHOIOTHH, FeOrpapui U XMMKH. 4. DnexktpodopHas MallKHa B
neiicteun. 5. leorpaduueckue Moaenu (rmodyc, kapra). 6. buosoruueckue MoaeIH
(MyJISDKM OPraHOB M CHCTEM OpraHoB pacTeHMH, KMBOTHBIX K yesioBeka).”.
duzuyeckye MW XUMHUYECKME MOJIEJIM  aTOMOB, MOJIEKyJl BELIECTB W HX
KpHCTAIUTMYECKUX pererok. 8. OObeMHbIe M LIAPOCTEPIKHEBBIC MOACIM MOJICKYI
BOZbl, YIVIEKHCJIOrO M CEPHHMCTOro rasos, MeraHa. 9- PacmpocTpaHeHue 3aflaxa
OJIEKOJIOHA, IyXOB WIM J€30[0paHTa Kak IPOLECC mapoysun. 10. O6pasipl
TBEpPABbIX BEIIECTB KPUCTAUIMYECKOr0 CTPOCHHUSL. 11. Mojenu KpUCTAJUTMYECKUX
pewietok. 12. Tpu arperaTtHbIX COCTOSHHS BOJbI. 13. TlepenuBaHue YyTrJIEKUCIOrO
ra3a B CTAKaH, ypaBHOBEIUEHHbIH Ha Becax. 14. Komnexiws KpUCTAIMHECKHX W
aMOp(HBIX BEIleCTB M M3fienuit u3 Hux. 15. Konnekuus MuHepanos (1azypur,
KOPYHI, XalbKOMUpuT, Gmooput, ranut). 16. Komiexims ropHIX Opo, (rpanur,
pasnuuHble (OPMBI KaiblUTa - MEJ, Mpamop, m3BecTHsK). 17. Kosmekuus
FOPIOYMX UCKOMaeMbIX (He(Th, KAMEHHBIN yroJib, CJIAHLIBL, top®). 18. CriuproBas
5KCTpaKLHUs XJIOpPOo(UsIa 13 3e/eHbIX JUCTHEB. 19. IlpokanBaHHE CYXOW 3eJIeHH
pacTeHuii B My(elIbHOM Meuu JUis KOJIMYECTBEHHOrO ONpe/esieHns MUHEpaIbHBIX
gerects B Hux. 20. Kauectsennas peakimsi Ha kuciopoa. 21. KauectsenHas
peaKiIyisl Ha yIJIeKUCIbI ra3. 22. KauecTBeHHas peaklys Ha H3BECTKOBYIO BOALY.

JlaGopaTopHble onbiThbl. 1. OnucaHue CBOWCTB KHUCIOPO/A, YKCYCHOH
KucaoThl, amomunms. 2. CTpoeHue I1aMeHM CBeYd (CIMPTOBKM, CYyXOro
roptoyero). 3. HaGmosenne OpOyHOBCKOTO JIBMKEHHS HaCTH1CK YyepHOH TYLUH
o MuKpockoroM. 4. M3ydenue rpaHuTa ¢ MOMOLIBIO YBETUHHTEILHOTO CTEKIIA.
5. OGHapyXeHHe J>KMpa B CeMEeHaX MOJCOJIHEUHMKa M [PELKOro opexa. 6.
O6HnapyxeHue >(UPHBIX Macel B anebcHHOBOM Kopke. 7. OOHapyXeHue
kpaxmana W Oenka (KJIEHKOBUHEI) B mieHuuHoi Myke. 8. OOHapyXeHue
YITIEKMCIIOTO ra3a B BBLIBIXAEMOM BO3/IyX€ C [IOMOLIBIO W3BECTKOBOM BOJIBI.

Jlomamnuii 3kcnepument. 1. srorosnenue MoZeNied MOJIeKyJl U3
mactwinHa. 2. Juddy3us MOHOB mnepmaHraHata Kajlus B Boje.3. M3yueHue
ckopocTH Au(dy3nn asposoneid. 4. luddysus caxapa B BOAC. 5. OrbITHI C MyCTOM
3aKpBITON MJIACTHKOBOM OYTBUIKOH. 6. KONMUECTBEHHOE OMPEACTICHUE COACPKAHNA
BOJIbI B CBEXeH 3esieHu. 7. B3aumoseiictBue acKopOMHOBOM KHUCIOThI ¢ HomoM. 8.
3yyenue cocTaBa IOJMBUTAMMHOB W3 nomatiiHel anrtedku. 9- OOHapyxeHHe
KpaxMmaja B IpOJyKTax MUTaHus.

[pakTuueckass  pabora 1.  3HaKomMCTBO  C 71a60paTOPHBIM
o6opynosanueM. IIpaBusia 6e30MacHOCTH IpH paboTe B XMMHUUYECKOM KaOHHEeTe
(mabopartopuH).

[pakTnyeckasi pabora 2. HaGmoznenue 3a ropsieil CBe4oi. YCTpOMCTBO

cripToBKH. [ IpaBua paboThI ¢ HArpeBaTENbHBIMU npubopamHu.
Tema 2.
MaTemaTH4YecKHe pacuerbl B XHMHH (9 1)

OmHocumenvHble  amovHas U monekyispHas — maccol.  1loHsaTHe 00
OTHOCHTENBHBIX ATOMHOM M MOJEKyIApHON Maccax Ha OCHOBE BOJOPOIHOH
equuuipl.  OmpeeieHde  OTHOCHTENbHOW — aTOMHOM — MacChl  XMMHHECKUX
3eMEHTOB 10 Tepuoaunieckoil Tabmuue. Haxoxaenue mo dbopmye BeulecTBa
OTHOCHTEIBbHOM MOJNEKYJIIPHOH Macchl Kak CyMMbl OTHOCHUTEJbHBIX ATOMHbIX
Macc COCTaBJISIIOLLUX BELIECTBO XMMHUECKUX 3JIEMEHTOB.



Maccosas, 00s XUMUYECKO20 d1eMeHma 6 crodcHom eeujecmee. 110HATHE O
MACCOBOH JI0JTE -(W) XHMMYECKOrO JIEMEHTa B CIIOKHOM BEIIECTBE U €€ pactet o
¢opmyne Bemecta. Haxoxnenue (opMyJibl BellleCTBa 110 3HAYCHMSAM MacCOBBIX
JoJeit 0Gpa3yIoIIMX €ro EeMEHTOB (JUlsl 2-4acoBOr0 U3y4eHHUs Kypca).

Yucmoie seujecmea u cmecu. IToHsaTrie 0 YMCTOM BELISCTBE M CMECH. Cwmecu
rasoo6pasHble (BO3IYyX, MPUPOJHbIH ra3), sxuakue (He(Th) U TBepIble (TOPHBIE
MOpOZbl, KyJMHAPHBIE CMECH, CHHTETHYCCKHE MOIOLINE cpencta). CmecH
rOMOTeHHbIE U FeTepOreHHbIE.

Obwemnas, 0ons. Komnonernma 2azo6oi cvecu. Tlonatre 00 00BEMHOM 1071€
(¢) KOMIIOHEHTa ra30BOM CMECH. CocTaB BO3jlyXa W MpHpoaHOro rasa. Pacuer
06beMa KOMITOHEHTA ra30BOM CMECH 10 €ro 00BEMHOM J10J1€, U HA00OPOT.

Maccosas dons eewecmea 6 pacmsope. llonstue o MaccoBoi jonie (W)
BelllecTBa B pacTBope. PacTBopuTellb M PacTBOPEHHOE BELIECTBO. PacueT maccel
PACTBOPEHHOIO BEIIECTBA IO Macce pacTBopa MaccOBO# JI0Jie pacTBOPEHHOI'O
BEII[eCTBA U JPYTHe PacueThl C UCIONB30BAHUEM 3THX TIOHATHUH.

Maccoeas Oonsi npumeceil. IloHATHE O YMCTOM BELIECTBE W TPUMECH.
MaccoBas gois (w) npuMecd B 0o0paslie MCXOIHOro BeleCTBa. OcHoBHOE
BemecTBO. PacdeT Macchl OCHOBHOTO BeIIeCTBa [0 Macce BEIUECTBd,
CcOZiepIKallero ONpeJeIeHHYI0 MacCOBYIO JI0JIIO npumMecei, U Apyrue pacueTsl ¢
MCIOJIb30BaHUEM STHX TOHATHH.

Jlemoncrpauuu. 1. Munepansl KynpuT 1 TCHOPUT. 2. Oxeun prytu(IT). 3.
KoJjuleKLMK pa3jiMyHbIX BHJIOB Mpamopa H u3gequit (MM WITIOCTpauui
u3nenuil) u3 Hero. 4. CMech PeYHOro M caxapHoro recka U UX pasieaeHue. o
Komnexuus «Hedts u nHedrenpoayktb». 6. Konnexuus OBLITOBBIX CMeCe
(KyJIHHApHbIE CMECH, CHHTETHYECKHE MOIOLME CPE/CTRa, LaMIlyHHu, HaMUTKU H
np.). 7. Jnarpamma OOBEMHOro cocraBa BO3/yXd, 8. JluarpamMmma OOBEMHOTO
cocTaBa IpuUpoHoro rasa. 9- IlpurorosneHue pacTsopa ¢ 3a/laHHbIMU Maccom U
MaccoBoii joneil pacTBopenHoro Bemectsa. 10. OOpa3ibl  BELIECTB U
MaTepHalioB, COJEPKAIIUX OMPeIeIEHHYIO 1010 npUMeceH.

JloMalIHHA JKCMNEPHMEHT. 1. Wzyuenue cocraBa OBITOBBIX
KyJIHHApHBIX M XO3AHCTBEHHBIX CMECEH MO JTHUKETKAM. 2. IlpurorosieHue
pacTBOpA COJIM, PacyeT MacCOBOH JI0JU PaCTBOPEHHOTO BEIIIECTBA U OIBITHI C
noJIydeHHbIM pacTBOpoM. 3- M3yueHue cocTaBa HEKOTOPBIX OBITOBBIX U
dbapMaleBTHYeCKUX  I[pernaparoB, — COACPXKALIMX OIpe/ieJIeHHYI0 1010
npuMecei, Mo UX dTHKETKaM.

MpakTuyeckass padora 3. [lpurorosiieHMe pacTBopa ¢ 3a/1aHHOM
MacCOBOM J10Jieli paCTBOPEHHOI0 BeLICCTBA.

Tema 3.

SiBjenusi, NpoHcXOAsiHe ¢ BellecTBaMHu (11 u)

Pazoenenue cmeceti. [IoHsATHE 0 pa3/elleHud CMeceld U OYHCTKE BELIECTB.
Hexoropble IMpocCTefiliie Croco0bl  pasieeHus cMmeceii: MpocerBaHue,
pasneneHnue cMeceit MarHuTOM, OTCTauBaHUE, JieKaHTaLus,
LeHTpUPYTrHpPOBAHKE, Pa3/ieIeHUE C TIOMOLIBIO NEJIUTEIbHON BOPOHKH.

@unomposanue.  DPUIBTPOBAHHE B naGopatopuy, ObITy W Ha
npou3BoJcTBe. OUIBTPAT.

Aocopbyus. Tlonsitue 06 aacopoLUuy U ancopbeHTax. AKTHBUPOBAHHBIH
yrojip Kak BaXKHEWIIHHU afgcopOeHT, ero MCHoJjb30BaHUE B ObITY, Ha
[POM3BOJCTBE U B BOGHHOM Jiejie. Y CTPOUCTBO MPOTHBOrasa.



Jlucmunnayus, KpUcmauiuayus u 6blnapusanue. JIACTHIIALIMS  KaK
MpoLiecc BbIAEIEHHs BELIECTBA U3 JKUAKOM cMmecH. JucTuinMpoBaHHas BOAa U
obnactu ee npuMeHenus. [leperonka nedti. Heprenpomykrbl. PpakinoHHas
meperoHka JKMJIKOrO — BO31yXa. Kpucrannuszauuss W BblapuBaHue B
nabopaTopuul (KpUCTAIIU3ATOPDI U GapdopoBble YaIIKU IS Bbl[lapHUBaHUA)
U TIpUpOJIE.

Xumuueckue peaxkyuu. IloHsTHE O XUMHYECKON peaKkUuud Kak
npouecce MpeBpalleHusl OJHMX BELICCTB B ApYrue. VcnoBus TEYEHHUs WU
npeKpalleHus XUMUIeCKUX peaKLui.

[IpusHaku XUMUYECKUX peaxyuti. VI3meHeHue LBETa, BbIMANCHHC
ocajKa, pacTBOpeHME OCaJlKa, BbIJICTICHUE Ta3a.

JlemoncTpauuu. 1. [Ipocenanne cMecn MyKH 1 caxapHoro rnecka. 2.
PasjesieHde CMECH IOPOIIKOB CEpPbl M KeJe3a. 3. PasznenenHue cmecH
[OpOIIKOB Cepbl U Mecka. 4. PasfeneHne cMeCH BOAbI ¥ pacTUTENILHOro Macja
Cc  MOMOILBIO  JEJMTEeIbHOM  BOPOHKH. 5. Llentpudyruposanue. 6.
®unpTpoBanue. 7. PecrniupaTopHble Macku M MapieBble MOBA3KH. 8.
AZCOpOLMOHHBIE CBOWCTBA AKTUBUPOBAHHOTO yrisi. 9. Cunukareilb W €ro
npuMeHeHHe B OBITY H nerkoii mpombiuuienHoctd. 10. IlpoTnBoras u €ro
yerpoicrBo. 11. Tlomyuenue JAUCTUJIIMPOBAHHOW BOABI C  TOMOLIBIO
1aGopaTOpPHOW YCTAaHOBKM MJIsL MEPETOHKH wuakocreit. 12. Komnekuus
«Heptp 1 HEPTEIPOAYKTHI. 13. Pa3geneHue cMmecu IepMaHraHata M
aUxXpomMara  KaJus criocoboM  KpucTausanuu. 4. B3aumoneicTBue
MOPOIIKOB JKejie3a M Cepbl MpH HarpeBaHuH. 15. Ilony4yeHue yrjieKUcioro
ra3a  B3aUMOJEHCTBHEM MpaMopa ¢ KHCJIOTOH H oOHapyxeHue ero ¢
TOMOLLIBIO M3BeCTKOBOM BozbI. 16. KaTanuTr4ieckoe pasiioneHHIe nepoxkcuaa
Bojopona (karanuzaTtop — AMOKCHA mapranua). 17. ®epMeHTaTUBHOC
pa3ioeHHe MEepPOKCHa BOJAOpOAa ¢ MOMOLIUBIO katan asbl. 18. KucnorHbli
OTHETYLUUTEJIb, €ro YyCTPOHCTBO ¥ NPHUHLMI neiicteus. 19. Peaxuus
HeliTpann3aluy OKpaleHHOrO denondTaneMHoM pacTBOpa LICI0HH KHUCJIOTOH.
70. BsauMojeHCTBHE pacTBOPOB fepMaHraHara M AMXpoMaTa Kanus ¢
pacTBOPOM CYJIb(QUTA HATPHUSL. 21. [TonydyeHue ocaaka ruApoKcuia Meau (IT)
unu ruppokcupa oxenesa(lll) peakuuell oOMeHa. 22. PactBopeHnue
MOJIy4eHHBIX OCaJKOB TMJAPOKCHOB METAJJIOB B kucaore. 23. IlonydyeHue
yrJIeKHCJIoro  rasa B3aMMOJIeHiCTBAEM pacTBopa KapOoHara HaTpus C
KHCJIOTOM.

JlaGopaTopHbI€ OIBITHI. 1. H3roroBieHue ¢bunpTpa U3
dbunbTpoBaNbHONW Oymarn UM GymaxkHoil ~canderku. 2. HsyueHune
yCTpONCTBA 3)KHUIANKK U €€ MIIaMEHH.

JloMamHuii 3KcnepumMeHT. 1. Pa3jesieHWe CMECH CyXOro MoJjioka H
peuHoro mecka. 2. VsrorosieHue MapJieBOM TMOBA3KM KaK CpeacTsa
HHAMBUAYAJIbHOM 3allUThl B MEPUOJL SMMAEMHM TpHrlra. 3. OrcranBaHue
B3BECH MOPOIIKA JUIsl YACTKHU MOCY/ibl B BOAE 1 e¢ JCKaHTaLHA. 4. Ancopbuus
AKTHBUPOBAHHBIM YTJIEM KpacsllUuX BCLICCTB mencu-konbl. 5. AncopOuus
KyKypy3HBIMHU TaJI049KaMU [apoB MaxyHux BelecTB. 6. Mi3ydyeHue cocTapa 1
[pUMEHEHHUs] CHHTETHYECKMX MOIOLIMX CPEICTB, cofepKalxX dH3UMbL. 7.
Pasno)eHre CMECH MUTHEBOU COJbI U caxapHOM MyJApbl IPU HarpeBaHUH. 8.
PacTBOpeHHe B BOIC ta6nerku acrupuna YTICA. 9. [IlpurorosieHHe



M3BECTKOBOM BOAbl W omnblThl ¢ Hei. 10. B3aumopeicTtBue pactBopa
MepMaHraHaTa Kajaus ¢ acKopOMHOBOM KUCIOTOH.

IlpakTHyeckass pabora 4 (nomallHUN 3KcrnepuMeHT). BbipaluBanue
KPUCTAJLJIOB COJIH.

IIpakTHueckas pa6ora 5. OuncTKa NOBapeHHON COJH.

IIpakTuyeckass pabora 6 (nomawHui skcnepumeHT). Kopposus
MeTaJJloB.

Tema 4.

Paccka3bl mo xumuu (34)

Yuenuueckas xonghepenyus «Buidarowueca pycckue yueHvle-XUMUKU».
Xusue u npesarenpHocth M. B. Jlomonocosa, /I. 1. MenpgeneeBa, A. M.
Bytnepoga.

Konxypc coobwenuti yuawuxcsa « Moe niobumoe eewyecmson. OTKpBITHE,
MoJlyYeHUe U 3HaUYeHUEe BEIOPAHHBIX YYalllUMUCS BEILECTB.

Konxypc  yuenuuecxux npoexkmos. WccnenoBanuss B oOjactu
XUMHUYECKUX peakUuuil: (QOTOCUHTE3, ropeHue U MEeJIEHHOE OKMCIIeHUE,
KOppO3Usi METaJjoB W CMNocoObl 3allUThl OT Hee, Jpyrue peakLuH,
BbIOpaHHbIE YUalIUMUCH.



@opMbl OpraHu3aluy y4eOHoi 1eaTe1bHOCTH:

[lpy opraHusanuu  0Opa3oBaTEJLHOrO  MpoIecca KCIIOJIb3YeTCH
clieytolasi CuCTeMa ypOKOB:

Ypok — JleKLus - HM3jaraercs 3HauMTeNbHAd HacTb TEOPETUYECKOTO
MaTepuaja U3y4aeMou TeMBb.

KoMOUHUPOBAHHBIN YPOK - TPEATOJaracT BbIIOIHEHNE paboT U 3alaHui
pa3HOro BUJA.

VpoKk — KOHTpOJbHas paboTa - MPOBOAMTCA C LEJIBIO JIMarHOCTUKH
npo6GesioB 3HAHMH, KOHTPOJs ypOBHS 00YyUEHHOCTH y4alIMXCs, TPEHUPOBKH
TEXHHUKE TeCTUPOBAHUS.

Vpok — CaMOCTOsITe/bHAs paGoTa - [peajaratloTCs pasHbie BUIbI
CaMOCTOSATENBHBIX PadOT.

Ypok — TpakTHueckas pabora - MPOBOAUTCA C LEIBIO KOMITIJIEKCHOTO
IpUMEHEHHs 3HAHHH.

OcHOBHbIE BH/bI A€ TeJIbHOCTH.

XapaKTepU30BaTh HOBbIH LIKOIBHBIA MPEAMET — XUMHUIO, MOHATHE XUMHUS,
yTO OHA M3ydaer. [10JT0KHUTETEHOE W OTPULIATE/ILHOE BO3JEICTBUE UEJIOBEKA Ha
npupoy. KnaccupuiupoaTh BEWIECTBA [0 33/1aHHBIM NpU3HAKaM.

Oruyath (U3UUECKOe TEJIO0 OT BENIECTBA. [TonumaTh yueOHyIO 3a/1aqdy
ypoKa ¥ CTPEMHUTBCS €€

BBITIOJTHUTh.

dopMykpoBaTh NpodiemMy M HaXOAMThH eé peuienye. OOOCHOBBIBATD
B3aMMOCESI3b XMMUUECKUX B (DU3UUECKMX SBJEHUA. AHAIM3MPOBATh ABJCHMS 1
HAXOMMTb pAa3Nuuusl MeXay (HU3MYECKUMH M XUMHHCCKUMHU SABJICHUSIMU.
AHAM3UPOBATH MOJYYEHHY0 MHPOPMALHIO. OTBeyaTh Ha UTOrOBbIE BOMPOCHI
W OLIEHMBATh CBOW JOCTH)KEHHs Ha YPOKE: OCHOBHBIC yCJIOBHA MpOBEACHMUS,
HaOIOAeHHUS.

[IpoBoauTh HaOJO/CHHE 32 oObexTamMu PaboraTh ¢ J1aOOpaTOPHBIM
o6opynosanyeM. CobioaaTh NpaBuiIa TEXHUKH ©e30MacHOCTH.

OpraHu30BbIBaTh U IIaHAPOBATH yueGHOe COTPYAHMYECTBO € yUUTE/ICM
1 OJHOKJIACCHUKaMHU.

[IpeoGpa30BbIBATE TEKCTOBYIO uHGOpMALMIO B CXEMy U TalnuLy.
Y cTaHaBJIMBATh IPAHHUIIBI COOCTBEHHOIO 3HAHHUS Y HE3HAHNA

®opMynupoBaTh MpodsieMy M HaxoAuTh eé¢ perueHre. OpraHu30BbIBaTH
COTPY/IHUYECTBO ¥ B3aWMONOMOLLD.

Boige/siTh  CYLIECTBEHHbIE — MPU3HAKKM U cBOiicTBa  OOBEKTOB,
Ki1accupUIUPOBaTh GAKThI, A€NAaTh BHIBOABI.



TemaTHyeckoe njiaHupoBaHHE.

No Kosnue
YpOKa Jata Tema CTBO
4qacoB
Pasnen 1 Xumusi B LieHTpe ecrecTBo3HaHUs (11 4acos)

1 XUMUs Kak 4acTh ecrecTBo3HaHus. [IpeMeT XUMHUH. 1

2 HabmogeHue W OKCIEPUMEHT  Kak  METOJAbl  U3yHCHHA 1
€CTECTBO3HAHUS U XUMHH.

3 [Ipaktuueckass padorta Nel «3HAaKOMCTBO ¢ 1ab0opaToOpHEIM 1
oGopynoBanueM. [IpaBuia TeXHUKH GE3011aCHOCTH.»

4 [Ipaxtuueckas pabora Ne2 «Habmonenue 3a ropsiei CBEUOH. 1
YCTpo#CTBO M paboTa CIHPTOBKH.»

3 MoienupoBaHKe. 1

6 XUMHUYECKHE 3HAKH U (HOPMYJIbI. 1

7 Xumus 1 pU3MKa. 1

8 ArperartHble COCTOSIHUS BELIECTB. 1

9 XuMus u reorpadus. 1

10 Xumust 1 OUOJIOTHSL. 1

11 KauecTBEHHBIE pEaKIIUH B XUMHH. 1

Pasnen Il MaTtemaTuka B XUMUH (9 4acoB)

12 OTtHOcCHTEIbHAs AaTOMHAs U MOJIEKYJIsipHas Macca. 1

13 MaccoBast oIS DJIEMEHTA B CJI0XKHOM BEIECTBE. 1

14 YucThle BELIECTBA U CMECH. 1

15 O6beMHas 1015 ras3a B CMECH. 1

16 MaccoBasi J10J1s1 BEIIleCTBa B pacTBOPC. 1

17 I_IpaKTl/l‘{UGCKaH pafSOTa UN<_*3 «[lpuroropjenue pacTBopa ¢ |
3a1aHHOI MacCcOBO# J10J1eil paCTBOPEHHOIO BELICCTBAY

18 MaccoBast 710J1s1 IpUMECEH. 1

19 Pelrenue 3a/a4 U yIpaXHEHHit 110 TeMe «MartemMaThHKa B XUMHHY 1

20 KonTtposbhas padota Nel «MaremaTvka B XUMHKY ]

Paznen I11 SIBneHust NporcXosiKe ¢ BELIECTBAMU (11 yacoB)

21 Pasnenenue cmeceii. CriocoObl pa3JieNieHust CMECeH. ]

29 OunbTpOBAHKE. 1

23 Ancopbuusi. 1

24 JIuCTHILISIIHSL. 1

75 O6cyxaeHue  pe3ysbTaToB npakTHyeckoil  paGoTbl  Ned 1
«BpIpaluBaHue KPUCTAJUIOB COJINY

26 [Npaxtuueckas padota Ne5 «Ounctka MOBapEeHHON COJIN» ]

7 Xummezcxue peakii. YCJIOBHS [NpPOTCKaHWs XUMHYCCKHX 1
peaKLHui.

28 [Ipu3HaKy XUMUYECKHUX peaKLui. 1

29 O6cysKaeHue  pe3ylbTaToB npaktuyeckoit  paGoTer - Ne6 |
«V3ydeHue mpolecca KOppo3uH Keje3an (oMAlIHHH OIBIT)

30 OGobmieHre ¥ AaKTyaju3alusl 3HAHUH 10  TEME «sIBnenus |
IIPOUCXOJISILIME C BELIECTBAMNY

31 KonTponsHas pabora Ne2 «SIBieHMs —HPOMCXOIALHE c 1
BEIIECTBAMUY

Paszen V Pacckasbl mo XuMuu (3 yaca)
32 l Vyennueckass koH(pepeHuus «Bpinaromuecss pyCccKHe ydEHbIC- 1




XUMHKH»

33

Konkypc coobumenuii yudaumxces «Moe MHO0MMOE XUMHUYECKOE
BEILIECTBOY

34

KOHKYpPC yUeHHUECKUX [POCKTOB, MOCBSILICHHBIH
HCCIIEIOBAHUSIM B 00JIACTH XHMUUECKHMX PEaKIHi.

UTOT'O:

34




