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IHosicHuTe IbHAS 3aNIMCKA

PaGouass mporpamma mo ydebHOMY Kypcy «Xumus» mis 7 Kiacca pa3paboTaHa B
coorBeTcTBUM ¢ OOII OOO MBOY CHI Nel6 r. IlaBimoBo  Ha ocHOBe pabouei
OporpaMmbl MO XUMHUM JUIsi 7 Kiacca, pa3paboTaHHON K y4yeOHO-METOJUYECKOMY
koMmriuiekey O.C. [MabpuensiHa 1mo XUMHUM U31aTeNbCTBa «Jpoday.

[Ipu pazpaboTke mporpamMmbl OpUEHTAIUSI CTAaBWJIACh HA TO, YTO IMPOIEACBTUYECKUN
KypC HE IPeAyCMOTpEH PeaepaibHbIM 0a30BbIM YUE€OHBIM IJIAHOM, U MHUIIMATHBA BECTH €I0
y Hac B IIKOJIE TOMJIEPKUBAECTCS PYKOBOJICTBOM M OCYIIECTBISIETCA 3a CUET YacTH,
(hopMUpyeMoit y4acTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

Y4eOHbIl Kypc [0 XWMHUU JUIA 7 Kiacca SBIAETCA NPONEAECBTUYECKUMH U
paccunTaH Ha 1 4ac B Heelnto B 00beMe 35 ydeOHbIX 4acoB.

Heab yyeOHOro Kypca no XuMmum B 7 Kjacce:

- pa3BUTHE JIMYHOCTH OOYYAIOIIMXCSl, MX HWHTEJUIEKTYaJbHbIX W HPaBCTBEHHBIX
KauecTB, (POPMUPOBAHME T'yMAHUCTUYECKOTO OTHOILIEHUS K OKPYXKAIOIIEMY MHPY H
HKOJIOTMUYECKHU IEJI€CO00PA3HOTO MOBEACHUS B HEM;

- IOHMMaHHE OOYYaIOLIUMUCS XUMHUHU KaK MPOU3BOJUTENIBHON CHJIBI O0IIECTBA U
KaK BO3MOKHOM 00sacTu Oynyieit npohecCuOHATBHOM NesSTEIbHOCTH;

- pa3BUTUE MBIIUIEHUS OOYyYaIOLIUXCsl MOCPEACTBOM TaKUX I103HABATEIbHBIX
y4eOHBIX JEHCTBUM, KaKk yMEeHUE (POpPMYIUPOBaTh NPOOIEMY U TMIIOTE3Y, CTABUTh LIETH U
3a/1a4M, CTPOUTH IIJIaHBI JOCTHKEHUS LIEJIEH U PELICHUS ITI0CTABICHHBIX 3aa4, ONPEAEIATh
ITOHATHSI, OTPAHUYMBATH UX, ONIUCHIBATh, XapAKTEPU30BATh U CPABHUBATH;

- IOHMMAaHHUE B3aMMOCBSA3U TEOPUHU U NMPAKTUKHU, YMEHUE HAOIOATh XUMHUYECKHM
DKCIIEPUMEHT U HA €T0 OCHOBE JIEJIATh BBIBOABI U YMO3AKIIOUCHHS.

3agaum yueOHOro Kypca

- Pa3BUBAIOTCS YMEHUS HAOMIOAaTh W OOBSACHATh XUMHYCCKHE SBIICHUS,
MIPOUCXOJISIIIINE B MPUPO/IE, JTAOOPATOPHBIX YCIOBHUAX, B OBITY M Ha IPOU3BOJICTBE;

- TPUOOPETAIOTCA CIeUAIbHBIE YMEHUSI U HaBBIKM 1O O€30MaCHOMY OOpAIEHHUIO C
XUMUYECKUMU BEIIECTBAMH, MaTepUaIaMH U MPOIECCaMU;

- ¢dopMHpyeTCs] TYMaHUCTUYECKOE OTHOIICHHUE K XMUMHHU KakK MPOU3BOIUTEIHHON
cuJie 00IIeCcTBa, C MOMOIIBIO KOTOPOI peliatoTcst riao0aabHbIe MPOOIEeMbl YeTOBEYECTRA,;

- OCYIIECTBIJISIETCS MHTErpalys XUMHH KakK OOJACTH HAyYHOTO 3HAHUS C JIPYTUMU
€CTECTBEHHBIMU HayKaMUu;

- (hopMUPYIOTCS HABBIKK MTPOCKTHOM JIEATECILHOCTH.

I[Inanupyembie pe3yJibTaThl 0CBOEHUSI YUeOHOT0 Kypca

JIuunocmmuoie pesynomantol

- 3HAHME W T[IOHUMAHUE: OCHOBHBIX HCTOPUYECKUX COOBITUH, CBSI3aHHBIX C
pPa3BUTHEM XUMHUU; JOCTHXKEHMM B OOJACTH XMMHUMU U KYJbTYPHBIX TpPaJuLUNA CBOEM
CTpaHbl (B TOM YHCJIE HAYYHBIX ); OCHOBHBIX IPUHIIUIIOB U MPABUJI OTHOLIEHUS K PUPOJIE;
OCHOB 3/I0pOBOTO 00pa3za >KM3HHM U 370pOBbecOEperarimx TEXHOJOTUH; TMpaBul
MOBEJCHUS B YPE3BbIYAWHBIX CHUTYyalUsX, CBSI3AHHBIX C BO3JCHCTBUEM pPa3IUYHBIX
BEIIECTB; OCHOBHBIX MPaB U 005S3aHHOCTEN Irpa’kAaHUHA (B TOM YHCIIe 00y4aroIerocs);



- 4yBCTBO TI'OPJOCTH 32 POCCHUHCKYK) XMMMYECKYIO HAyKy M JOCTH)KCHHUS YYEHBIX;
YBa)XCHHE U MPUHATUE JOCTHKEHUN XUMHUM; JTIO00Bb U OEpekHOE OTHOIICHUE K IPUPO/IE;
YBaXXCHHUE U YUET MHEHUHN OKPYKAIOIIUX K JTUYHBIM JOCTHKECHUAM B U3yYCHUU XUMMUH;

- IpPU3HAHUE LIECHHOCTH COOCTBEHHOI'O 3[I0POBBS U 370POBbSI OKPYKAIOIIMX JIFOJEH;
HEOOXOAMMOCTH CaMOBBIPAKEHUS, CAMOpPEaIN3allui, COUUAIBHOTO IPU3HAHNUS;

- OCO3HAHUE CTENEHU T'OTOBHOCTH K CAMOCTOSITEIBHBIM IIOCTYIIKAM WU JEHCTBUSM,

OTBETCTBEHHOCTH 3a UX PE3YJbTaThI;
- IpPOSIBJICHUE HSKOJOIMYECKOIO CO3HAHMS, J0OpOKENaTeNIbHOCTH, JOBEpUS U
BHUMATEIBHOCTH K JIFOASIM, TOTOBHOCTH K COTPYAHMYECTBY; WHHUIMATHBBI U
JT0003HATENFHOCTH B M3yUYEHUH BEIIECTB U MPOLIECCOB; YOCKICHHOCTH B HEOOXOIUMOCTH
Pa3yMHOI'0 UCITOJIb30BAHUSA JOCTHKEHUN HAYKH U TEXHOJIOTUM;

Memanpeomemmnbwle pe3ynvmamal

- Hcnonb3oBaHue pa3IUYHBIX HCTOYHHKOB ECTECTBEHHOHAYYHOW HHQOpMAIINH;
MOJIy4YeHUE TakoM HH(OpMaluu, €€ aHajau3, MOATrOTOBKA Ha OCHOBE 3TOr0 aHalu3a
MH(OPMAIIMOHHOTO MPOAYKTA U €T0 MPE3EHTAIHS;

- IlpumeHeHHE OCHOBHBIX METOJOB TO3HaHMS (HAOJIOJEHUS, HKCIEPUMEHTA,
MOJIETTUPOBAHUS, U3MEPEHHUS U T. [1.) U1 U3YUEHHS] XUMUYECKUX O0BEKTOB;

- Hcnonb30BaHKne OCHOBHBIX JJOTMUECKHX OIepaluil (aHanu3a, CHHTE3a, CpaBHEHMUS,
00001IeHNs, JOKa3aTeIbCTBA, CUCTEMATU3alUY, KIacCUu(UKAlMK U JIp.) TpU U3yYEHUU
XUMHUYECKUX OOBEKTOB;

- opMyIUpPOBaHUE UJIEH, TUTIOTE3 U ITyTEH IPOBEPKU UX UCTUHHOCTH;

- Omnpenenenue 1enei v 3aaa4 yueOHOW M MCCIIEIOBATENIbCKOM JEATEIbHOCTH U
IIyTEN UX JOCTHKCHUS;

- AprymeHTanusi COOCTBEHHOM NO3ULIUU U €€ KOPPEKTHUPOBKA B XOJE TUCKYCCHH 10
MaTepUaliaM €CTECTBEHHOHAYYHOI'O COAEP KaHUSI.

Oobyuarowuiica Hayuumcsa:

® XapaKTepu30BaTh OCHOBHBIC METOJbI T[O3HAHUA: HAOJIOJCHUE, H3MEpPEHHUE,
AKCIEPUMEHT;

® ONUCHIBATh CBOMCTBA TBEPJBIX, JKUJKHX, ra3000pa3HBIX BEIIECTB, BBIIETSAS HX
CYIIIECTBEHHBIC MPU3HAKH;

® UMETh TpeACTaBlieHUEe 00 OCHOBHBIX XHUMHYECKHUX TOHATHUSIX «aTOMM,
«MOJIEKYNa», «XUMHUYECKHUI 3JIEMEHT», «ITPOCTOE BELUIECTBOY, «CIOAKHOE BEIIECTBO;

® paziMyaTh XUMUYECKUE U (PU3UUECKUE SIBJICHUS,

e co0Om01aTh MpaBuiia 6€30macHoOM paboTHI MPU MPOBEACHUH OIBITOB;

® OIICHMBATh BIMSHUE XUMHYECKOTO 3arpsi3HCHHUS OKpYyXalolled cpeasl Ha
OpraHu3M YeJIOBEKa;

® paMOTHO OOpaIaThCs ¢ BEIIECTBAMU B MTOBCEIHEBHOM KU3HH,

® BBIUUCIATH MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE;

® UCIIOJIH30BaTh MPUOOPETCHHBIE 3HAHUS U YMEHHS B IPAKTUUECKOMN JEATETLHOCTH
Y TTOBCEIHEBHOM XKHU3HU 151 6€301acCHOro 00paIleHus ¢ BEIIeCTBAMHU U MaTepuagaMu, Jjis
KPUTHUYECKON OIIEHKH MH(OPMAIIUK O BEIIECTBAX, UCIIOJIB3YEMBIX B OBITY;

® AHAJIM3UPOBATH U OIEHUBATH MOCIEIACTBUS JJIsI OKPYXKAKOIIEH Cpebl OBITOBOU U
MIPOU3BOICTBEHHOM JIESITEIIbHOCTH YEIOBEKa, CBSI3aHHOMW C MOJTy4YeHUEM U mepepaboTKon
BEIIIECTB;



® U3roTaBJIMBATb MOJCIIN MOJICKYII;

BblnyCKHllK noiydium 603MOXNCHOCHIb HAYUUMbCA:

® UCIOJIb30BAaTh NPUOOPETEHHBbIC 3HAHMUS JUJISI  DKOJIOTMYECKHM TIPaMOTHOIO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

® ICMOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIETEHIMH MPU BBINOJIHEHUU
IIPOEKTOB M YYEOHO-UCCIEN0BATEIBCKHUX 3a/1a4;

® 00BEKTUBHO OLICHUBATh MH(GOPMAIIMIO O BEIIECTBAX U XMMHUYECKHUX MpoIleccax;

® KPUTUYECKH OTHOCUTHCA K TICEBIOHAYYHOU HH(MOpMaiuu, HeqoO0pOCOBECTHOU
peKJame B CPeICTBaX MacCcOBOM HH(OpMAIIHH;

® CO371aBaTh MOJIEIN M CXEMBI JIJISl PEIICHUs YY4EOHBIX W MO3HABATECIBHBIX 3a/ad;
MMOHUMATh HEOOXOAMMOCTh COOTFOACHUS TIPEAMUCAHNM, TPETAraeMbIX B HHCTPYKITUSIX 110
UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JP.

Conepsxxkanue yueOHOro Kypca

XUMUS B HEHTPE eCTeCTBO3HAHUSA

Xumus Kak 4acThb ecrectBo3HaHus. [Ipeamer xumum.

EcTecTBO3HAaHME - KOMIUIEKC HAyK O Mpupoje: (HU3UKHU, XUMUU, OUOJIOTHH U
reorpaduu. IlonoxutenbHOE M OTpUIATEIBLHOE BO3JCHCTBHE YEJIOBEKAa Ha MPUPOIY.
IIpenmer xumum. Tema um BemectBa. CBOMCTBAa BEIIECTB KaK HMX WHIAWBUIYaJIbHbBIC
npu3Haky. CBOKCTBA BEIIECTB KAK OCHOBA UX IPUMEHEHHS.

MeTtoabl wu3ydyeHusi ecrecTBo3HaHuMs. HaOmrogeHue Kak OCHOBHOM METOJ
MO3HAHUSI OKPYXKAIOIIero MHupa. YCJIOBUSA TMPOBENCHUS HaOmoaeHus. ['umoresa Kak
MPENOJIOKEHNE, OOBICHSIONIEE WIM MPe/ICKa3bIBalollee MPOTEKaHHe HaOII0AaeMOTO
aBieHus. JkcriepuMeHT. Jlabopartopusi. DKCHepUMEHT JIa0OpaTOPHBIM U JTIOMAITHHIA.
CriocoObl (pukcUpoBaHUs pPe3yabTaTOB dKcriepuMenTa. CTpoeHUe TUIAMEHH CBEYH, CYyXOro
TOPIOYETO, CIIUPTOBKH.

IMpakTuyeckas padora «3HAKOMCTBO C JJabopaTOpHbIM oOopyaoBanuem. [IpaBuna
TEXHUKH OC30ITaCHOCTH MPU padOTe B XUMHUUECKOM KaOHUHETE (JJabopaTopru )».

IIpakTuyeckas padora «HaGmrogenume 3a ropsied cBeuoil. YCTpPOMCTBO
cupToBKU. [IpaBuia paboThl ¢ HarpeBaTeILHBIMU PUOOPAMI.

MopeanpoBanue. Mosenu Kak aOCTparupoBaHHbIE KOMUU U3y4aeMbIX OOBEKTOB U
nporieccoB. Mopenu B ¢pusuke. DnekTpodopHas MallliHA Kak adCTparupoBaHHAsI MOJIEIb
MojHUU. Monenu B Ouonoruu. buonormdeckue wmynsku. Mojgenu B XUMHM:
MaTepualibHble (MOJIETM aTOMOB, MOJIEKYJ, KPHUCTAJJIOB, amnmapaToB U YCTaHOBOK) W
3HAKOBBIC (XUMUUYECKUE 3HAKU, XUMUUECKHE (POPMYIIbI U XUMUYECKUE YPAaBHEHUSA).

XuMuYeckasi CHMBOJIMKA. XUMHUUYecKkue 3Haku. VX o0o3HaueHue, TPOU3HOIICHUE
u uHbOpMaIMs, KOTOPYH OHU HecyT. Xumuueckue Qopmynbl. Mx o6o3HaueHue,
MPOU3HOIICHUE U HH(POPMAITUs, KOTOPYIO OHU HecyT. HAEKChI 1 KO3 (UIIUEHTHI.

Xumusa U (pusuka. YHHUBEPCAJIbHbIN XapaKTep IO0JO0KEeHHUH MOJIEKYJISPHO-
KHHeTH4Yeckol Teopum. [loHATHS «arom», «MoyeKyna», «uoH». Kpucramimdeckoe
COCTOSIHME BemiecTBa. KpucTtaimuyeckue pemeTku TBepAblX BemecTB. Juddysus.
bpoyHOBCKOE nBMXKEHHUE.



Xumus M Qpu3uKa. ArperaTHbie cOCTOsIHUS BelecTBa. [lonsrue 06 arperatHom
COCTOSTHMM BellecTBa. ['a3000pa3Hbie, JKUAKUE U TBepble BemecTBa. Kpucrammuueckue u
amop(dHbie TBepAbIe BemecTBa. PU3NuecKue 1 XUMUUECKHE SIBJICHUS.

Xumus u reorpadus. ['eosornueckoe CTpOCHUE TUIAHETHI 3eMJISL: PO, MaHTHS,
muTocdepa. DIeMEHTHbIA COCTaB ITe€0JOTMYECKUX COCTABHBIX YacTel MiaHeThl. MuHepabl
U TOpHBIE MOPOJbl. MarmMaTuueckue U ocaJouHble (OpraHUYECKUEe U HEOpPraHWyeckue, B
TOM YKCJI€ U TOPIOYHUE) MOPOIbI.

Xumus u 0uoJiorus. XuMMUYECKUNA COCTaB KUBOM KJIETKU: HEOPTaHUYECKHue (Boja
Y MUHEpAJIbHBIE COJIM) U OpraHuueckue (OeIKH, KUPbI, YIIIEBOIbl, BATAMUHBI) BEIIIECTBA.
[Ipoctble W CIIOXKHBIE BEUIECTBA, HX POJb B IKU3HEIEATEIbHOCTH OPIraHU3MOB.
buonornyeckas posbp Boabl B JkMBOM KieTke. DotocuHTe3. Ponp xmopodumia B
dotocunTese. buonornueckoe 3HaueHUE KUPOB, OETKOB, FI(PUPHBIX MacCeN, YIJIEBOJAOB U
BUTAaMUHOB JIJISI )KU3HEIEATEIbHOCTH OPTaHU3MOB.

KadecTBeHHbIe peaknuu B XUMHM. [IOHATHE O KAYECTBEHHBIX PEAKIUAX KaK O
peaKIusaX, BOCIPHHUMAEMBIX OPTaHOJENTHUYECKH C TIOMOINBIO 3PEHHS, CIyXa, OOOHSIHHUI.
Ananutnyeckuii ¢ ¢ekr. OnpenensieMoe BEIIECTBO U PEaKTUB HAa HEro. Bo3MOXXHOCTH
M3MEHEHHUs POJIM Ha IMPOTUBOMOJOXKHYI0. PacmpocTpaHeHue 3amaxa OJIEKOJOHA, TyXOB
WIM  Je3o70paHTa Kak mpouecc  auddysuu.  OOpasupl  TBEpAbIX  BEIIECTB
KPUCTAJTIMYECKOTO CTPOeHUs. MOIeNN KPUCTANINYECKUX PEIIETOK.

HNemoncTpanuu. Kosiekuusi pa3HbIX Tel W3 OJHOIO BELIECTBA WJIM MaTepuana
(mampumep, crekna - JabopaTopHas mnocyna). Koiekuus pasivyHBIX TeNl WM
dotorpaduii Ten W3 ATIOMUHHS s WUTIOCTPAIMU HAEU «CBOMCTBA - MPUMEHEHHEY.
VYyebHoe 000py0BaHUE, UCTIOIB3YEMOE MPU U3YYEHHH (DU3MKH, OMOJIOTUH, Teorpaduu u
XUMUHU. DJIeKTpoopHasi MallllHa B IeUCTBUU. [ 'eorpaduueckue Mmonenu (Taodyc, Kapra).
buonornueckne Moxenu (MyJsDKM OPraHOB M CHCTEM OPTaHOB PAacTEHUH, KUBOTHBIX M
yenoBeka). dusnmueckne M XUMUYECKHE MOJEIHM AaTOMOB, MOJIEKYJ BEIIECTB M HX
KPUCTAJUIMUECKUX pelieTok. OObeMHBIE U MIAPOCTEPKHEBBIE MO BOJAbI, YIIIEKUCIOTO
U CEpHUCTOrO Ta30B, MeTaHa. PacmpocTpaHeHue 3amaxa OJIEKOJIOHA, IyXOB WIIU
ne3ofopanTa Kak mporece auddysun. OOpas3ibl TBEPABIX BEHIECTB KPHUCTAIMYECKOTO
cTpoeHus. Mojenu KpUCTAJUIMYECKUX PEeIIeTOK. TpHU arperatHblX COCTOSIHUS BOJIBI.
«IlepenuBaHue» YIJIEKHCIIOTO ra3a B CTakaH Ha ypaBHOBEIICHHbIX Becax. Kosuiekmus
KPUCTAILTMYECKUX U aMOp(HBIX BEUIECTB U W3AeAui u3 HuX. Kosekuus MuHEpanoB
(J1a3yput, KOpyHH, XaJIbKOMUPHUT, Pirooput, ranut). Komnekuus ropHbIx nopos (TpaHuT,
pa3iauuHble (QOpMBI KaJdblUTa - MeJ, Mpamop, H3BecTHSK). Komnekuus roprodux
UCKoMaeMbIX (He(Th, KaMEHHBIM YroJib, claHubl, Topd). CrnuproBas H>KCTpAKIUS
xJiopoduiiia U3 3eneHbix JucTheB. KauecTBeHHas peakuusi Ha kuciopon. KayecTBeHHas
peakius Ha yrileKUCbli ra3. KauecTBeHHas peakiiys Ha U3BECTKOBYIO BOJY.

JlabopaTtopHbie onbIThl. OmnucaHue CBOWCTB KHUCIOPOAA, YKCYCHOW KHCIIOTHI,
amomuHua. CTpoeHue 1iameHu (CBe4YM, CIUPTOBKH, CyXOro roproyero). Marorosnenue
MoJeJied MOJIEKYJl XMMHUYECKHX BEUIECTB M3 IUlacTuinHa. HabmrogeHue OpoyHOBCKOIO
JABWYKCHUSI YaCTUYEK YEPHOW TYIIM TMOJ MHUKPOCKONoM. M3ydeHne rpaHuTa ¢ MOMOIIBIO
YBEJIMYUTENBHOTO cTekia. OOHapyKeHUE KHMpa B CEMEHAax IMOJCOJHEYHHUKA U TPELKOTo
opexa. ObHapyxeHue dPUPHBIX Macell B aneIbCUHOBON Kopke. OOHapyXeHuEe Kpaxmaiia u
Oenka (KJICMKOBUHBI) B MIIIEHUYHOU MyKe. [IpomyckaHue BbIIBIXaeMOTO BO3/AyXa Yepes
U3BECTKOBYIO BOAY.

MareMaTHKa B XUMHH



OTHocUTeJIbHBIE aTOMHAsE W MoJieKyJsapHasa Mmaccbl. [lonstue 00
OTHOCUTEIIbHOM aTOMHOM W MOJIEKYJIIPHOM Maccax Ha OCHOBE BOJOPOAHOM E€IWHMIBI.
HaxosxieHne OTHOCUTENIbHOW aTOMHOM MacChl XMMHUYECKUX AJIeMEeHTOB 1o Tabnuue /. U.
MenneneeBa. HaxoxeHue OTHOCUTENIbHON MOJIEKYJIIPHON Macchl 1o (hopMyJie BelecTBa
KaK CYMMbI OTHOCHUTEIIBHBIX aTOMHBIX MAacC, COCTABJISIOIIMX BEHIECTBO XUMHUYECKUX
AJIEMEHTOB.

MaccoBasi 10J11 XMMHMYECKOI0 3JIeMEHTa B CJO:KHOM BemiectBe. [lonstue o
MacCOBOM [10JIe XMMHYECKOTO 3JeMeHTa (W) B CIOKHOM BELIECTBE M €€ pacuer IIo
dbopmyne BemectBa. Haxoxxnenue (hopmyibl BellecTBa MO 3HAYEHUSIM MAacCOBBIX JIOJIEH
00pa3yroUX €ro 3JEMEHTOB.

Yucreie BemecTBa U cMecu. [loHsTue o yuctom BemiectBe U 0 cMecu. Cmecu
razoo0pasnbie (BO3AyX, MPUPOAHBIN Ta3), kuakue (HedTh) U TBEpJbIe (TOPHBIC MOPOIHI,
kynuHapHbsle cMecu 1 CMC). CMecr rOMOT€HHBIE U TETEPOTeHHBIE.

Oo0bemMHasi 10J1s1 KOMIIOHEHTA ra3oBoii cMecH. [loHaTtne 00 oObeMHOM moe ()
KOMIOHEHTa razoBoil cMecu. CocTaB BO3Ayxa M MNPUPOAHOro rasa. Pacuer oObema
KOMIIOHEHTA Ta30BOM CMECH 110 €r0 00beMHOM J10J1€ 1 Ha00OPOT.

MaccoBas 0.1 BelecTBa B pactBope. [lonsTre o maccoBoii nose BemiecTBa (W) B
pacTBope. PacTBopuTens M pacTBOpeHHOE BemecTBO. Pacuer Macchl pacTBOPEHHOIO
BEILIECTBA II0 MAacce pacTBOpa M MACCOBOM J0JI€ PAaCTBOPEHHOIO BEIECTBA M JpPYyrue
pacyeThl C UCIOJIB30BAHUEM ITUX TOHATHUH.

IIpakTnueckass padora «lIpurorosieHne pacTtBopa ¢ 3aJaHHOW MacCOBOW JOJEH
PAcCTBOPEHHOTO BEILIECTBAY.

MaccoBas p04s npuMecer. [lonstue o 4yncrom BemecTBe W nmpuMecu. MaccoBas
noJist mpuMmecu (W) B 00pasiie ucxoaHoro Bemiectsa. OCHOBHOE BeliecTBO. Pacuer Macchl
OCHOBHOTO BEIIIECTBA IT0 MACCE BELIECTBA, COAEPKAIIETO ONPEACIICHHYI0 MaCCOBYIO J0JIO
MIPUMECEH, U IPyTHUe pacueThl C UCMIOIb30BAHUEM THUX MOHSITHUH.

JemoncTpanun. MuHepansl Kynput U TEHOPUT. KoulekunuM pas3InyHBIX BUIOB
MpamMopa U U3AeNui (WM WUTIOCTpAlUid u3enuil) u3 Hero. CMech peyHOTo M CaxapHOro
necka u ux paznenenue. Komneknus nedtu u HedrenpoaykroB. Kommekius ObBITOBBIX
cmecedt (kynuHapHbix cMeceir, CMC, mamnyHel, HanuTkoB u np.). Juarpamma
0o0BEMHOr0 cocTaBa Bo3Ayxa. Jluarpamma o0OBEMHOro cocTaBa MpPHUPOJHOTO Tasa.
OO0pa3ibl BEIECTB U MaTepUaioB, COAEPKAIINX ONPEACTIEHHYIO T0JII0 TPUMECEH.

Jlabopatopubie onbIThl. M3yueHue cocraBa OBITOBBIX  KYJWHApPHBIX |
XO3SIUCTBEHHBIX CMecel Mo JTUKeTKaMm. M3yueHue cocTaBa HEKOTOPHIX OBITOBBIX U
(apMaleBTUYECKUX MPENapaToB, COAECPKAUIUX ONPENENECHHYIO IO MpHUMEceil Mo Mx
ATUKETKaM. SIBJIICHUS, TPOUCXOISIINE C BEIIECTBAMH.

Pa3nenenune cmeceir. IloHsiTne O pa3geneHUd CMECE M OYUCTKE BEIIECTB.
Hekoropble mnpocreiiime crnocoObl pa3fesieHus CMeceil: MpOocerMBaHMEe, pa3JeieHHe
cMecel TOpOIIKOB JKejie3a U CEepbl, OTCTauBaHUE, JEKAHTAlMs, LIEHTPU(YTrupOBaHUE,
pazzieJieHUe C MOMOUIBIO JENUTEIbHON BOPOHKH.

®uabtpoBanue. DunbTpoBaHue B JabopaTopuu, ObBITY M Ha MPOU3BOJCTBE.
[Tonsitue o gubTpare.

Ancopouusn. [lonstre 06 agcopOruu u agcopOeHTaXx. AKTUBUPOBAHHBIN YroJib Kak
BOKHEUIITUHN a7ICOPOCHT, €r0 UCIIOJIb30BaHUE B OBITY, HA MMPOU3BOJICTBE U B BOCHHOM JIEJI€.
Y CTpOMCTBO TPOTUBOTA3A.



JucTrninsuus. JMCTHIUIANMSA KaK IPOLECC BBIACIEHUS BEIIECTBA U3 KUJIKOU CMECH.
JluctumnupoBaHHas BoAa U 00JaCTH €€ TPUMEHEHUS.

Kpucrajummsanusa wiaum BbimapuBanue. Kpucraumszauus W BbIIapUBAaHHE B
nabopaTopuu (KpUCTAIIM3aTOpbl U (aphopoBbIE YAIIKHU JIJIS BBHIIAPUBAHUSA) U TIPUPOJE.
[Teperonka Hedgtu. Hedrenpoayktel. @pakiinoHHask IEPETOHKA KUKOTO BO3/1yXa.

IpakTnueckas padora «OynucTka NIOBapEHHON COJIH.

Xumuyeckue peaknuu. [loHATHE O XUMHUYECKOM pEakUMM Kak Mpouecce
NPEBPALCHNS OJHUX BELIECTB B APYrue. Y CIIOBHS TEUEHHUS U MPEKPAIICHUS XUMUYECKUX
pEaKIuu.

IpuzHaku xuMuYecKux peakuuil. [I[pyzHaky XMMUYECKMX peakLMil: U3MEHEHHUE
LIBETA, BBINAJECHUE OCAJKA, PACTBOPEHHUE MOJYYEHHOTO OCA/IKa, BBIJICICHUE ra3a.

Jemoncrpanum. [IpocenBanne cmecu Mykn U caxapHOro Iecka. Pasnenenue cmecu
IIOPOILIKOB Cepbl M Kene3a. PazneneHne cMecu NMOPOIIKOB cepwrl M necka. Paznenenue
CMECH BOJBl M PpACTUTENBHOTO Macjla C IIOMOIIBIO JEIUTEIBHOM BOPOHKHU.
Hentpudyruposanue. @unprpoBanue. Komnekuus pecnupaTopHbIX MAacoOK U MapieBbIX
MOBS30K. AJICOPOIIMOHHBIE CBOMCTBA AaKTUBHPOBAHHOTO Yyriisi. Cuidkareib W €ro
IpUMEHEHHE B OBITY M JIETKOM NpoMblIUIeHHOCTH. [IpoTHBOras m ero ycTpoHcTBO.
[TonyuyeHne IUCTWIIMPOBAHHOM BOJBI C IOMOIIBIO JIAOOPATOPHOW YCTAHOBKHU IS
NEPETOHKH JKUIKOCTEeH. Pa3iesenre cMecu nepMaHrasara u AuxpomMaTa Kajius crocoooM
kpuctaummzanuu. Komnekuus «Hedts u HedTenponykTs». BzauMmoaeiicTBue mopouikon
Keneza W cepbl npu HarpeBaHuu. [loimydeHue yIriekucioro rasa B3auMOJEHCTBUEM
MpamMopa € KHCIOTOM M OOHapyXeHUe €ro ¢ TOMOIIbI0 H3BECTKOBOM BOBI.
Karanutnyeckoe paznoxkeHre nepokcuaa Boaopoa (KaTaau3aTop - AMOKCUI MapraHia).
@epMEHTATUBHOE PA3JI0KEHUE MEPOKCUAA BOAOPOAA C IMTOMOIMIBIO KaTanas3bl. KucaoTHeIM
OTHETYILIUTENb, €ro YCTPOWCTBO M MPHUHIMUII JEUCTBUSA. Peaknus HeWTpamv3auuu
OKpalleHHOro peHo(TaJenHoM pacTBopa HIEI0Yr KUCI0ToW. B3anMoaeicTBrue pactBopa
NepMaHraHaTa U AUXpomara Kajus ¢ pacTBOpoM cyibdurta HaTpus. [lomydeHue ocanka
ruapokcunga meau (I) mmm runpoxcuna skeneza (III) peaxumeit oOmena. PactBopenue
ITOJIyYEHHBIX OCaJIKOB T'MIPOKCHIIOB METAIIOB KUCIOTOU. IlomydeHue yriekucenoro rasa
B3aMMOJICHCTBHEM pacTBOpa KapOoHaTa HATPHS C KUCIOTOM.

JlabopaTropHbie ombIThI. PazneneHue cMecu CyXOro MOJIOKA M PEYHOro IIecKa.
Nsrotonenne ¢uaptpa u3 QUIBTPOBAIbLHOM Oymarm wuiu OyMaxxHOW candeTKH.
N3roroBneHre MapieBbIX IMOBSA30K KaK CPEACTBAa MHIWBUIYAJIbHOW 3alUTHI B IIEPUOJ
ANUAEMUU Tpuna. M3ydeHue coctaBa U NPUMEHEHNs CUHTETUYECKUX MOOIIUX CPELICTB,
cozepKalux dH3UMBIL. M3ydeHne ycTpoucTBa 3aKUTaJIKUA U €€ TIJIAMEHU.

Pacckasbl mo xumuu

Paccka3bpl 00 y4eHbIX. Bpimaronmecs pyccKkHe yYE€HBIE-XMMHUKH: JKW3Hb U
nearensHocTh M. B. JIomonocoBa, JI. 1. MenaeneeBa, A. M. bytieposa.

Paccka3pl 00 3JjieMeHTax M BemlecTBaX. MeTayuibl: alOMUHUM, KEJI€30, 30JI0TO.
Hemeramnsl: a3ot, Bogopoa. Bona. Xnopun natpusi. KapOoHaT Kanbius.

Paccka3swbl 0 peakuusax. @orocunrtes. ['openue. Koppo3ust Mmetaiuios.

IpakTuyeckas padora (qoMalIHUN SKCIEpUMEHT) «BbIpaliuBanue KpuCTalIoOB
COJIN.

IIpakTnueckas padora (nomamiHuil 3xciepuMeHT) «Koppo3ust MeTaioBy.



TemaTnuyeckoe IJIAHKPOBaAHKE
(14 B Heme10, Bcero 35 yacon)

Tempbl

KomuuecTBo
4acoB

JlaGopatopHbie pabOThI, MpaKTUYECKUE PAOOTHI,
AKCKYPCHH, TPOCKTHI

XuMus B LEHTpe
eCTeCTBO3HAHMA
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JI.O. Nel Onucanue cBOMCTB KUCIOPOAA, YKCYCHOM
KHUCIIOTBI, aJTFOMUHHS.

JI.O. Ne2 Crpoenue miaMmenu (CBeUH, CITMPTOBKH,
CYXOT'0 TOPIOYETO).

JL.LO.Ne 3. M3rotoBiieHrEe MOJICNIEH MOJIEKYIT
XMMHUYECKUX BEIIECTB U3 IJIACTUIIMHA.

JI.O. Ned4 HabGmonenrie OpOyHOBCKOTO JIBUYKEHHUS
YaCTUYEK YEPHOH TYIIH MO MUKPOCKOIIOM.
JI.O.Ne5 Uzyuenue rpanuta ¢ mOMONIBIO
YBEIIMYUTEIBHOTO CTEKJIA.

JL.O. Ne6. OOHapyxeHue )Kupa B ceMeHax
MOJCOJIHEUHHUKA U TPELKOTO Opexa.

JLO.Ne7. Obnapy-xeHue 3pUpHBIX Macell B
areJbCHHOBOM KOPOUKE.

JILO.Ne8. O6HapyxeHue Kpaxmaia u Oenka
(K1€MKOBHHBI) B MILIEHUYHON MYKE.

JL.LO.N29 Tlponyckanue BbIIBIXa€MOTO BO3yXa
4yepe3 U3BECTKOBYIO BOJY.

[1P Ne 1 «3HaKoMCTBO C J1aOOpaTOPHBIM
obopynoBanueM. [IpaBuna TeXHUKH 0€30MaCHOCTH
npu paboTe B XUMUYECKOM KaOMHETE.

[TP No2 «HaGmroieHue 3a ropsiieii CBe4oil.
VYerpoiictBo criupToBku. [IpaBumia paboTsl ¢
HarpeBaTeIbHBIMU MTPUOOpaM.

MaremaTuka B
XUMUHA

JIL.O. Ne10 10. M3yuenue cocTtaBa OBITOBBIX,
KYJMHAPHBIX U X035 UCTBEHHBIX CMECEH 1O
ATUKETKAM.

JI.O. Nell M3yueHne cocTaBa HEKOTOPBIX OBITOBBIX
U (hapMaleBTUYECKHUX MTPENapaToB, COAEpPKaIINX
ONPEEIICHHYIO TOJI0 MPUMECEH, IO UX ITHUKETKaM.
ITPNe3 «IIpuroroBneHue pacTBopa ¢ 3aJJaHHOMI
MacCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBAY.
IIpoekT: MareMarudeckas 3agaya MO XUMHUHU

sSIBenus,
npoucxoasiiue ¢
BelleCTBAMHM

JI.O.Ne12 Paznenenue cMecu Cyxoro Mojoka u
PEYHOrOo MecKa.

JI.O. Nel13 Usrorosienue ¢puiabTpa u3
GbuIBTPOBAILHON OyMaru uian OyMaxxHOM candeTku.
JI1.O.Ne1l4 M3roTtoBieHue MapiaeBbIX NOBSI30K KaK
CpeIlCTBa MHIUBHUIYATHHOM 3aIUTHI B IEPUO]T
SIUACMUY TPUIIIIA.

JI.O. Nel5 M3ydenue cocTtaBa v MPUMEHEHUS
CUHTETUYECKUX MOIOIIUX CPEJICTB, COACPIKAITUX
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OH3UMBI.
JL.LO.Nel16 M3yueHue yCTpOoMCTBA 3AKUTAJIKH U €€
MJIaMEHHU.

[TP Ne4 «OuucTka moBapeHHOMN COJI.

[IpoexT : uHpOpMaIMOHHASA KapTa M0 NPOBEICHUIO
XUMHUYECKOTO IKCIIEPUMEHTA

Paccka3sbl o 4 IIP Ne5 «BsIpamuBanue KpuCTAILIIOB COJI.
XUMHU TP Ne6 «Koppo3ust MeTasioB»
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