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IlosicHuTeNbHAs 3aNIMCKA

M3yyenne XxuMuM HauMHAETCS B 8-M Kjacce M B CaMOM Hayalle €CTh BOIIPOCHI, KOTOPHIM
HEOO0XOAMMO OTBECTH OOJIbIIIC BPEMEHHM Ha W3Yy4eHHUE, oTpaboTaTh 0oJiee TONHO OTACIbHBIC MOHSTHS,
HEOOXOAMMO 3aTPaTUTh OOJbIIE BPEMEHU Ha OTPAaOOTKY HaBBIKA MPOBEACHUS XHUMHYECKOIO
9KCTIIEPUMEHTA, TPOBECHNUS NCCIIENOBATENLCKONW PaboThl. PemnTh yacTh 3TUX MpoOJieM U OTHOBPEMEHHO
HpO6y}Z[I/ITI) I/IHTepeC K XUMHHU MOXHO qepe3 BHeypquon ACATCIBbHOCTD «XuUMHUA B Hameﬁ KU3HU» 151
y4yammxcs 9-ro kiacca.

. JaHHBII Kypc NpH3BaH, UCHONB3Ysl MHTEPEC YYALIMXCsl K DKCIIEpUMEHTaM, CPOPMHPOBATH YMEHHE
HaAOJI0/1aTh, JCNaTh BHIBOABI HA OCHOBE HAOIIOACHUM, MOMYYHTh MEPBOHAYAIBHBIC MOHSTHS O Kiaccax
HEOpraHMYECKUX BElIecTB. PenaTs pacueTHbie 3a1a4 HA OCHOBE UMCIOLIMXCSI 3HAHUH 110 MaTeMaTHKe.
Kypc mnHamenen Ha mnpuoOpeTeHHe OHKCHEPUMEHTAIbHOM W HCCIEIOBATEIbCKOW JEATENbHOCTH C
WCTOJIb30BaHUEM TPAJAUIIMOHHOTO JIaOOpaTOpHOro 0o0opynoBaHus. HeopraHuwdeckue w OpraHHYecKue
coenuHeHus». [IpUMeHssT Takod HCCIIENOBATELCKUN TOAX0A K OOYYEHHIO, CO3JIAI0TCS YCIOBHUS JUIS
NpHOOPETeHNs]  yYalllUMHUCS HAaBBIKOB HAYYHOTO aHajnW3a SBJICHHH TMPHPOABI, OCMBICIICHHIO
B3aUMOJICHCTBUS OOIIECTBA M MPHUPOJbI, OCO3HAHMIO 3HAYMMOCTH CBOCH MPAKTUYECKOH MOMOIIU
npupozge. OcBanBasi J1a00paTOPHUH MOXKHO OCYIIECTBUTH AH(D(EepeHIIMPOBAHHBIA MOIX0A U Pa3BUTh Y
yUaIIMXCsl HHTEPEC K CAMOCTOSITEIHbHON HUCCIIENOBATENbCKOM eI TETbHOCTH.
BonpmmHCTBO TpakTHYeCKHX paboT, MpeiaraeMbix B JAHHOM KypCe, MOT'YT BBIITONHATHCS HEOOIBIINMHU
rpynnamMi y4eHHKOB. DTHUM JIOCTHTaeTcss M Jpyras IIeib - HAYYHTh IIKOJHHUKOB OOIIUM IMpHEMaM
COBPEMEHHOW HAayYHOH JEATeTbHOCTH, T.€. KOJUICKTUBHOMY IIJIAHWPOBAHHIO OKCIEPUMEHTA, €ro
MIPOBENICHHUIO U 00CYKICHUIO PE3yTbTaTOB.
I'maBHO# mpoOiieMoli B Tpeno/laBaHM XUMHM B HACTOSIIIIEE BPEMsI SIBIISIETCS MEPErpyKeHHOCTh Kypca
XMMUU OCHOBHOH IIKOJIBI B CBSI3M C MEPEX0JIOM Ha KOHIIEHTPUYECKYIO CUCTEMY M HEXBATKOH BPEMEHHU Ha
n3ydeHre 00beMHOro yueOHOro MaTeprana. XUMUYECKUE 3HAHUST HEOOXOMMbI KaXKJIOMY YelIOBEKY, OHH
OIIPEEISIIOT PALMOHAIBHOE [TOBE/IEHUE YEeIIOBEKA B OKpY’Kalollel cpene, He0OX0IUMbI B IIOBCEIHEBHOI
XKHU3HM, XOTSI IIKOJBPHUKM YacTO HE OCO3HAIOT 3TOr0 U H3-3a CBOEH XMMHUYECKOH Oe3rpaMOTHOCTH
COBEpUIAIOT OUIMOKHU NP OOpalLIEHUH C BELECTBAaMH B OBITY. AKTYaJbHOCTh BBEIIEHHS IPEAIaraeMoro
Kypca omnpezensercs HeCKOIbKUMU IPUINHAMMU:
- CJIOKHOCTH Y4€OHOro MaTepHaa 1o XUMUH,
-COKpalllEeHUE KOJIMYECTBA YyUeOHBIX YaCOB Ha U3yUEHUE XUMUH,
- YMEHbILIEHUE BPEMEHH, OTBOJMMOr0 Ha XUMUUYECKUH SKCIIEPUMEHT Ha ypOKaXx,
- HEBEpHas XuMMHUUYecKass HMH(poOpMauus, mouepnHyras mkoapHHKamMu u3 CMMU no Havanma usydeHus
HpeamMera.
IInanupyemble pe3ybTaThbl
JIMYHOCTHBIE Pe3yabTaThl
Obyuarowuecs Hayyamcs u npuobpemym:

OCHOBHBIE IIPUHLINIIBI OTHOLIEHHS K KMBOH U HEXXUBOH NIPUPOJE;

v/ yMEHHS B IPAKTUYECCKON EATEIBHOCTH U MTOBCEIHEBHOM KU3HH IS,

v OOBSCHEHHS XMMHYECKHX SIBIICHHH, MPOMCXOMSIINX B MPHPOIE, OBITY W HA MPOM3BOJICTBE,
OesomacHOro oOOpamieHdss C TOPIOYUMH W TOKCHYHBIMH  BEIIECTBAMH, J1a0OpaTOPHBIM
000pyIOBaHUEM;

v NOHUMATh CMBICIT U HEOOXOIUMOCTh COONIOICHHS MIPEMUCAHNIA, TIPEUIAraeMbIX B HHCTPYKIIUSIX

I10 UCIIOJIb30BAHMIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U IIP.;

Obyuatowuecs noay4am 603MOACHOCMU Ol POPMUPOBAHUA!

[IO3HABATEIbHBIX HMHTEPECOB M MOTHBOB, HAlpaBJICHHBIX HAa M3YyYEHHE JXMBOM M HEKUBOU
MPUPOAbI; MHTEIUIEKTYAIbHBIX YMEHUH ([JOKa3blBaTh, CTPOMTH PACCYXKIEHHS, aHAJIU3UPOBATh,
CpaBHHUBATb, JIe/IaTh BHIBO/BI,

9KOJIOTMYECKH I'PAaMOTHOI'O MOBEACHUS B OKpY’Kalolel cpene;

3HAaYEeHUS TEOPETUUECKUX 3HAHUN JJIS1 TPAKTUYECKON AESTEIbHOCTH YEIOBEKa;

HAy4YHBIX OTKPBITUH KaK pe3yjibTaT [UIMTEIbHBIX HAOIIONEHWH, ONBITOB, HAYYHOW ITOJIEMHKH,
MIPEOIOJICHUS TPYAHOCTEN U COMHEHUH.

MeTtanpeaMeTHble pe3yJbTaThbl

Obyyarowuecs nayuames:
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v/ IUIAaHUPOBATh CBOM JIEHCTBHS B COOTBETCTBUM C IIOCTABJICHHOM IIENBIO M YCIOBUSAMHU €€
peanu3anuu;

BBITIOJHATH YYCOHBIE ICHCTBYS B MAaTEPUATU30BAHHOM, PEUEBOM U MBICTUTEIBHON (hopMe;
MPOSBIISTh HHUITUATUBY JCHCTBUS B MEKIMYHOCTHOM COTPYTHUYECTRE;

KCIIONb30BaTh BHEIIHIO W BHYTPEHHIOK Peub IS LeJIeTIoaraHus, INIaHUPOBAHUS U PETYIISIIUU
CBOEU JEATENHHOCTH;

v/ OBIIAJIETh COCTABISIOIMMH MCCIIEIOBATENLCKON JEATENbHOCTH, BKJIIOYAs YMEHHE BHUJIEThH
HpO6JICMy, CTaBUTb BOIIPOCHI, BBIABUTATb THUIIOTE3bI, JaBaTb ONPCACICHUA IIOHATHAM,
H36JHOI[3TI), IMpOBOAUTH HpOCTCﬁMHC OKCIICPUMEHTLBI, [A€JIaTb BbIBOALBI U 3aKJIIOUCHHA,
CTPYKTYPHPOBaTh MaTepua, OObsCHITH, IOKa3bIBATh.

v/ 0CO3HABATh 3HAUCHHE TEOPETUUECKUX 3HAHMI IS IPAKTHIECKOM JAeSITETbHOCTH YEIOBeKa.

Obyyatowuecs noayuam 603MONCHOCTHG !

v' yMeTb paboTaTh C pa3InUHBIMHA UCTOYHMKAMH XUMHUYECKOH MH(OPMANUU (HAyIHO-TIOMYIISPHOMI
JUTEPaTypOl, CIPaBOYHUKAMH), aHAIM3UPOBATh WHPOPMAIUIO, TTPeoOpPa30BbIBATh €€ U3 OJHOU
(OpMEI B IpyTyIO;

v/ yMeThb aJieKBaTHO HCIOJNB30BaTh pPEUEBbIC CPENCTBA Ui JAMCKYCCHH M apryMEHTAIlMW CBOCH
nmo3unur, CpaBHUBATL PAa3HBIC TOYKU 3pCHUSA, OTCTauBaThb CBOIO IMO3UIHUIO, YBAXUTCIBHO
OTHOCHUTBHCSI K MHEHHIO OKPYXKAIOIIINX;

v' yMeTh paboTaTh C pa3IUHBIMHA MCTOYHHKAMH XUMHUYECKOH HH(OPMANNHU (HAYIHO-TIOMYIISPHOM
JUTEPaTypoOl, CIpaBOYHUKAMH), aHAIM3UPOBATH MHPOPMAIINIO, TPeoOpPa3OBHIBATh €€ M3 OJHOM
opmbI B Apyryio;

v/ yMeTh aJIeKBaTHO HCIIOJNB30BaTh pEUeBbIe CPEJCTBA VIS JMCKYCCHU M apryMEHTalluh CBOed
mo3unuu, CpaBHUBATHL Pa3HBIC TOYKU 3pCHUSA, OTCTaMBaThb CBOIO IO3UMIHUIO, YBAXUTCIBHO
OTHOCHUTBCA K MHCHHIO OKPYKAIOIIUX,

Io3nasamenvrsle

Obyuarowuecs nayuamcsi:
OCYIIECTBIIATh TIOMCK HEOOXOMMMON WHGOPMALMU Il BBITIONHEHHs] Y4YeOHBIX 3aJJaHui ¢
HCIIONB30BaHNEM YUE€OHOM JIUTEPATYPhI, SHIUKIONEANN, CIPABOYHUKOB (BKIIIOUAsI SJIEKTPOHHEIE,
undpoBbie), B OTKPHITOM HH(POPMAIMOHHOM MPOCTPAHCTBE, B TOM YHCIIE€ KOHTPOIUPYEMOM
MIPOCTPAaHCTBE HHTEPHETA;

v OCYIIECTBIATE 3anmuch ((PUKCcanmio) BEIOOPOUHON HH(OPMALUKE 00 OKPYKAIOIIEM MUPE U O cebe
caMoOM, B TOM YHCJIE C TTIOMOIIIbI0 HHCTpyMeHTOoB MKT;

v HCHONB30BaTh 3HAKOBO-CHMBOJIMUECKHME CPEICTBA, B TOM YHMCIIE MOJENH (BKIKOYAs BUPTYaJIbHbIE)
Y CXeMBI (BKITIOYasi KOHIIENTYaIbHbIE) IS pellIeHns 3a1aY;

v CTPOMTH COOOIIEHHS B YCTHOM U MUCEMEHHOMN (hopMme;

v CTPOMTH PacCyXIeHHs B (POPME CBSI3M IPOCTHIX CYXKICHHUN 00 00BEKTE, €r0 CTPOSHUH, CBOMCTBAX
U CBSI3SIX;

v ycTaHaBIMBAaTh aHAJIOTHH.

Obyuarowuecs nOrLy4am 603MONCHOCb!
OCYIIIECTBIIATh PACIIUPEHHBIA TOMCK WH(GOPMAIMH C HCIIONB30BAHUEM PECYPCOB OHONHMOTEK U
cetu MHTEpHET;

v’ 3ammceIBaTh, (PMKCHPOBATH MH(OPMAIHMIO 00 OKPYXKAIOIIEM MHpPE C MOMOIIBI0 MHCTPYMEHTOB
UKT;

v\ CTPOWTH JIOTMYECKHE DPACCYXKIECHHs, BKIIOYAIONIME YCTAHOBJIEHHE NPUYMHHO-CIIEICTBEHHBIX
CBSI3CH.

KowmynuxamugHoie
Obyuarowuecs Hayuyamcs:

v/ aJIeKBaTHO MCIIOJIb30BaTh KOMMYHHMKATHBHBIE, IIPEXKIE BCErO PEYEBbIE, CPEACTBA VIS PELICHHS
Pa3TUYHBIX KOMMYHHKATHBHBIX 33/1a4, CTPOUTH MOHOJIOTUYECKOE BHICKA3bIBAHHE

v’ JI0IyCKaTh BO3MOKHOCTH CYIIECTBOBAHUS Y JIFOJEH PA3JIMUHBIX TOYEK 3PEHHUS, B TOM YHUCIIE HE
COBITAJIAIONINX C €r0 COOCTBEHHOH, U OPHEHTHUPOBAThCA Ha IMO3MUIIMIO MapTHEPA B OOMIECHUH U
B3aUMOJICHICTBUU;

v\ yYHUTHIBATH pa3HblE MHEHHA M CTPEMHTHCA K KOOPAMHALIMM Pa3jIMYHBIX IIO3MIMH B
COTPYAHHYECTBE;

v’ (hopMysIMpoBaTh COOCTBEHHOE MHEHHE M TIO3HIIHIO;

v/ JIOrOBapMBaThCA M MPUXOAUTDH K OOLIEMY PELIEHHIO B COBMECTHOM JIEATENLHOCTH, B TOM YHCIIE B
CUTYaIluU CTOJKHOBEHHSI HHTEPECOB;
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CTPOUTH TIOHATHBIE JJIsl MApTHEPA BBHICKA3bIBAHMS, YUUTHIBAIOIIUE, YTO TAPTHEP 3HACT U BUIUT, a
YTO HET;

3aaBaTh BOIPOCHI;

KOHTPOJNUPOBATh AEHCTBHSI MApTHEPA;

HCTOJIB30BaTh PeUb ISl PEryJISLUHI CBOETO ICHCTBUS;

aJIcKBaTHO HCIIONB30BAaTh PEUYEBBIC CPEACTBA Uil PEIICHHs] Pa3IWYHbIX KOMMYHUKATHBHBIX
3aJa4, CTPOMTh MOHOJIOTHYECKOE BhICKa3bIBAaHHE, BIIAICTh AUAJIOTHIEeCKOi (HopMoii peun.
Obyuarowuecs nonyuam 03MOHCHOCb.

v/ BJIaJIETh MOHOJIOTHYECKON M JINAIOrNYECKOM (popMaMu pedn;

v (OpMHUPOBATH HABBIKU KOJUIEKTUBHOM U OPraHU3aTOPCKON JeATEIbHOCTH;
apryMEHTHPOBaTh CBOE MHEHHE, KOOPIUHHPOBATH €r0 C MO3ULHUSIMH MapTHEPOB MPH BHIPaOOTKE
0011Iero pemeHns B COBMECTHOH JIESITETbHOCTH;

v/ QJIeKBATHO WCIIOJb30BaTh pEYEBbIE CPEACTBA Ui S(P(HEKTUBHOrO pELIEHUS Pa3sHOOOPAa3HBIX
KOMMYHHKAaTHBHBIX 3a]ad.

IIpeomemmnupie
B xopne peanuzanyu nporpaMMBl y yuawuecs: chopmupyemcs:

v sadxchetiwiue Xumuyeckue NOHAMUSA: XUMUS, XUMHUYECKHE METOJbl W3y4YeHHUs, XUMHUYECKHN
9JIEMEHT, aTOM, WOH, MOJIEKYJia, OTHOCHTENbHbIE aTOMHAsi M MOJIEKYJSpHAsT MAcCCHI, BEIIECTBO,
Kinaccu(uKalysi BEIIeCTB, XUMHUYECKas peaKius, KOppo3us, (QUIbTPOBaHUE, JUCTHILISALMS,
azicopOIusi; OpraHuvecKasl U HeOpraHWYecKasl XMMHUS; JKUPBI, YTIEBOJBI, OCIKU, MHHEpAIbHBIC
BEIIECTBA; KAUECTBEHHbIE PEAKIINY;

v OCHOBHble 3aKOHbL XUMUU. COXPAHEHUS MAcChI BEIIECTB, TOCTOSHCTBA COCTAaBa BEIIECTBA;

v eaoicHeliuue Geujecmea U Mamepuansbl: HEKOTOPbIE METAJIIBI, CepHas, COJNsSHAs, a30THAas H
YKCyCHasl KHCIIOTHI, IO, aMMHAaK, KHUPHI, MbIJIa, TIII0OK03a, caxapo3a, kpaxmai, CMC;

Yuawueca nayvamca:

v/ Ha3biBaTh OTJEIBbHBIE XMMHYECKHE DJIEMEHTBI, UX COEJMHEHMs; W3YYEHHBIE BEIECTBA MO
TPUBHAJILHOW WIIM MEXyHAPOAHONH HOMEHKIIATYPE;

v/ BBINONHAT XUMHYECKHH JKCIIEPUMEHT TI0 PACIO3HABAHHMIO HEKOTOPHIX BEIIECTB; PACUETHI 110
HaXOXKICHUIO OTHOCUTEIILHOM MOJEKYISIPHOI Macchbl, JOJIU BEIIECTBA B PacTBOpE, HJIEMEHTA B
BEILIECTBE;

v/ NIPOBOIMTH CAMOCTOSTENBHBINA MOMCK XUMHYECKONW WH(POPMAIIMHK C MCIIONB30BAHMEM PA3JINYHBIX
HCTOYHUKOB (Hay4HO-TIOIYJISIPHBIX U3JJaHUH, KOMIIBIOTEPHBIX 0a3 NaHHBIX, UHTEPHET-PECYPCOB);

v/ 3aNHChIBATH XUMHYECKYIO CHMBOJIHMKY: 3HAKH HEKOTOPHIX XUMHYECKHX DIIEMEHTOB, (pOPMYJIbI
XMMUYECKUX BEILECTB; KJIACCU(UKAIUIO BEIIECTB 10 arperaTHOMY COCTOSHUIO M COCTaBY;
Conep:xkanue
[IponeneBTryecknii Kypc XUMHH « XHUMHSI B HALLIEH KU3HU» KypC COCTOUT U3 YETBIPEX TEM:

[lepBas Tema «Xumusa 6 yenmpe ecmecmeo3HaHUA) AKTYATUBUPYET XUMUYECKUE 3HAHUS yJaluxcs,
MOJTy4YeHHBIE TIPY M3YYeHUH TIPHPOIOBEIEHNST, OMOIoriH, Teorpaduu, GU3NKA U JPYTHX HAYK O TpUposie. ITO
YMEHBIIIAET TICHXOJIOTMYECKYI0 Harpy3Ky, BO3ZHHKAIOLIYI0 C IOSBICHHEM B §-M KJIACCE HOBOIO IIPEAMETA,
MIO3BOJISIET 3aMEHUTH CBSI3aHHBIE C ATHUM TPEBOXKHBIE OXKHMIAHUS HA IIOJIOXKUTENBbHBIE SMOLMH BCTPEYH CO
CTapbIM 3HaKOMbIM. [lapasensHO NPOBOAMTCS MbICIb 00 MHTEIPUPYIOIIEH POIM XUMHM B CHCIEME
€CTeCTBEHHBIX HAyK, 3HAYMMOCTH 3TOrO MNpeAMeTa Ul YCIEIIHOIO OCBOGHHS CMEXHBIX IpenMeroB. Taxas
MEXIIPeMETHAsT UHTETPalsl CrocoOCTBYeT (POPMHUPOBAHMIO €IMHOW €CTECTBEHHOHAYYHOW KApTUHBI MHpA
yKe Ha HaYaJIbHOM 3Talle U3y4eHHs] XUMHUH.

B coorBerctBum ¢ TpeOOBaHMSMH TOCYIApCTBEHHOrO 00pa30BaTeNbHOrO CTAHIApTa B Kypce
MOIUEPKUBAETCA, YTO XUMHUS — HayKa 3KCIIEPUMEHTAIbHAS, TO3TOMY PAaCCMATPUBAOTCS TAaKHUE TOHSTHS, KakK
9KCIIEPUMEHT, HAOMIOACHNE, U3MEPEHUE, OIIMCAHUE, MOJICTMPOBAHHUE, THIIOTE3a, BBIBO.

11 orpaOOTKM MNpPAaKTUYECKUX YMEHHH Y4alluXcs OTOOpaHbl HECIOKHBIE W TCHXOIOIMYECKH
JOCTYIIHBIE U1l CEMHKJIACCHUKOB JIaOOpaTOpHBIE M MPAaKTUUECKHE paloThl, KOTOpbIE 3HAKOMBI MM IIO
Ha4yaJIbHOMY KypCy €CTECTBO3HAHMS U JIPYIMM €CTECTBEHHBIM IMCLMIUIMHAM: O3HAKOMJICHHE C HECIIOXHBIM
J1abopaTopHBIM 000pYIOBaHHEM (YCTPOMCTBO ILTATHBA, HAIPEBATEIbHBIX MPUOOPOB, XMMHYECKOH IOCYABI,
KOTOPYIO OHH NPHMEHSUI paHee), IPOBENEHUE MPOCTEHIINX orepanuidi ¢ 000pYZOBaHMEM M BELLECTBAMU
(mpaBuiia HarpeBaHus, (pUKcalyMs pe3ysIbTaTOB HAOMIOAECHMS W MX QHAIM3 U T. J1.). DTOM LEIM CHOCOOCTBYET
MPEIYCMOTPEHHBI B Kypce JOMAIIHMHA XUMHUYECKHH SKCHEPUMEHT, KOTOPBIA ITOJHOCTBIO COOTBETCTBYET
TpeOOBaHUSM OE30MAaCHOCTH NPH €ro BBINOJIHEHWH M BKIIIOYACT YIIEANINE HBIHE W3 MPAKTHKU OOyYeHHS
XMMUH TPOIOIDKUTEBHBIE TI0 BPEMEHH SKCIIEPUMEHTAIBHBIE PaOOoTh! (BBIPALLMBAHUE KPUCTAILIOB, HAOMIOACHN €
3a KOppO3UeH MeTajlioB).
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Bropas Tema kypca «Mamemamuueckue pacuemst ¢ Xumuuy 1M0o3BOJIsET 0TPAOOTATh pacUETHBIE
YMEHHUsI, CTOIIb HEOOXOAMMBIC TIPH PEIICHUH XUMHYECKHX 337, B IIEPBYIO OYepeib Ha HAXOXKICHUE YacTH
LEJIOro (MaccoBas [0S AIEMEHTA B CJI0XKHOM BEILECTBE, MaccoBasi U 00beMHas! 1011 KOMIIOHEHTOB B CMECH, B
TOM 4YMcie W Jons mpumeceid). Kak BuaHO, BHHMMaHME 0Opaliaercsi He CTONBKO Ha XMMHIO, CKOJIBKO Ha
MaTeMaTHKYy.

Tperbss Tema «fenenus, npoucxooawue c eewjecmeamuy AKTyalU3UpyeT 3HAHUS YYAIIUXCS O
(M3UUECKNX U XUMUUECKUX SIBIICHHSIX, TIOTyYEHHBIE Ha YPOKaxX I10 APYrUM MpeMeTaM, TOTOBHUT UX K N3yYEHHIO
XUMHYECKOI0 IPOLIecca Ha CIEIYyIOIIEl CTYTIeH! O0ydeHHUsI.

Yersepras TeMa «Pacckazpl no Xumuuy BKIOYAECT UHTEPECHBIE CBEJEHUS O PYCCKHX XMMUKaX, 00
OTJICNBHBIX BEIIECTBAX U HEKOTOPBIX XUMUYECKUX PEAKIIUSIX.

M3yuenne mpemiaraeMoro Kypca IMpefycCMaTpUBAeT IOBBIILIEHUE YIEIBHOTO BECa CaMOCTOSATENIBHOI
paboThl ydalmxcs, HanpuMep, MPH MPOBEACHNUH JOMAIIHEr0 XMMUYECKOro SKCIIEPUMEHTA 1 00CYKICHHH €ro
PE3yJIbTaToB, MOATOTOBKE COOOIICHUH ISl yIeHUUeCKUX KOH(EPEHINH, 3alIuTe TPOEKTOB, BEIOOpE 00BbeKTa
VIS TIOATOTOBKU COOOIIEHHS WM mpoekTa u 1p. Kypc HampaBiieH Ha pa3BUTHE TAaKHMX JIOTMUECKUX OINEparyii
MBIIUICHWA, KaK aHaJIM3 U CUHTE3, CPABHCHUEC HAa OCHOBC aHaIM3a M CHMHTE3a, OGOGHICHI/IC, BBIJIBUKCHUE U
MOATBEP>KACHHUE WM OITPOBEPYKEHNE TUTIOTE3 U T. 1.

B 3akmoueHrie MOXXHO OTMETHTh, YTO B Kypce TOUYTH HE 3aTpOHYThl TpeOOBaHMSI CTaHIIapTa
XUMHUYECKOI'O 06p330BaHI/I$I JUIS OCHOBHOMI IIKOJIbI, HAIIPUMEP CHUMBOJIbI XUMUYCCKUX 3JICMCHTOB U q)OpMy.]]])I
BEILIECTB CEMHMKJIACCHUKH Y4aT TOJIBKO IO JKEJAHHI0, He MPEAYCMOTPEHO COCTaBICHUE (OPMYII BEIIECTB U
ypaBHEHUI XWMHUYECKUX DPEAKIMH, KOTOPBIE SIBISIFOTCS MATEpHAIIOM Ui M3y4deHHs B OOs3aTEIBHOM Kypce
XHUMMHH.

Conep:xkanue ydyeOHOro nmpeaMera

Tema 1. Xumus B ieHTpe eCTeCTBO3HAHUS

Xumust kak wacmo ecmecmeostarust. Tlpeovem xumuu. ECTecTBO3HaHNE — KOMITTEKC HAyK O Tiprpoze. Haykm
o npuporie: duzrKa, Xumust, Oronorust U reorpadust. [lonokutenbHOE ¥ OTpULIATETBHOE BO3JICHCTBUE YeIIOBEKa
Ha TIPUPOTY.

ITpemvier xuvim. Tena w BerecTBa. CBOMCTBA BEINECTB KaK WX WHIWMBUIYyaJIbHBIC Mpu3Haku. CBoicTBa
BeIIECTB KaK OCHOBA MX TIPUMEHEHWSI.

Memoowsr usyuenus ecmecmeosnanus. Habnmronenne Kak OCHOBHOW METOJ ITO3HAHUS OKPY KaIOIIEro
Mupa. Y cI0BHs POBeeHHs HabmoneHus. | urore3a Kak npenonoxeHne, 00bSCHSIOIIES WITH MPEICKa3bIBAIOIIEeE
TIPOTEeKaHNe HaOMoMaeMoro sBIeHUS. OJKcrepuMeHT. JlaGopaTopus. OKCIIEpUMEHT J1a0OpaTOpHBIA |
nmoMarmHuid.  CriocoObl  (DMKCHPOBAHUS PE3YNILTATOB AKcIepuMeHTa. CTpoeHHE IUIAMEHH CBEYH, CYXOro
TOpIOYEro, CIUPTOBKH.

Mooenuposarue. Monemn kak aOCTpaKTHBIE KON W3y9aeMbIX OOBEKTOB M MpOIeccoB. Mojenn B
(dmsnke. DmekTpodopHas MamHa Kak adCTpaKTHas MOACTb> MOMHUH. Momenu B OHONOruu. bronormdaeckre
MyJBDKA. MOZIeNi B XMMHM: MaTepHaTbHBIE (MOIENIA aTOMOB, MOJIEKYJT, KPHCTAJUIOB, aIlllapaToB M YCTAHOBOK) U
3HAKOBBIE (XUMUYECKIIE CHMBOJIBL, XUMUYECKHUE (DOPMYITBI U YPABHEHHS).

Xumuueckas cumsonuxa. XAMAYIECCKAE CUMBOJBL. VIX Hammcanwe, MPOW3HOIICHWE W WH(OPMAITHS,
KOTOPYIO OHH HecyT. Xummdeckue ¢popMydibl. VX HamwcaHue, TpOW3HOIICHHE M HH(POPMALHS, KOTOPYIO OHU
HecyT. MHmexch! 1 Ko (h(hUIHeHTHI.

Xumus u puzuxa. YHIBEpCATBHBINA XapaKTep IMOJIOKEHU MONIEKYIIIPHO-KHHETHIEeCKO! Teopri. [ loHsTis
«aToM», «MOJIEKYJa», <@OH». KpHCTayumdecKkoe COCTOsIHHE BellecTBa. KpHcTammmueckue pemeTKd TBEPIBIX
BemectB. [Iuddysus. BpoyHOBCKOE NBIDKEHNE.

ArperatHoe COCTOSHUE BeIIecTBa. | 'a3000pasHble, KHUIKHE U TBEpAbIE BellecTBa. Kpucrammyueckne u
amopdHbIe TBepIbIe BemecTBa. DU3NUecKkne U XUMUIECKHE SIBIICHUSL.

Xumua u eeocpagpus. 1'eonormdyeckoe CTpOEHHE IUIAHETHI 3eMIIL: SIPO, MaHTHS, JMTOChepa.
OJeMEHTHBI COCTaB TEOJIOTMYECKHX COCTABHBIX 4YaCTed IUIaHeThl. MuHepaibl W TOpPHBIC TIOPOJIBL
MarmaTtudecKie v ocaJIovHbIe (OpraHMYecKie M HEOPraHUIeCKUe, B TOM YHCIIE U TOPIOUHE) TIOPOJIBIL.

Xumus u 6uonozus. XUMUYECKUI COCTaB KUBOW KIETKH: HeopraHmyeckue (Boja M MUHEpaIbHbBIS
CONM) M opraHnyeckue (Oe’TKH, KUPBI, YIIIeBObI, BATAMUHEI) BelecTBa. [ [pocThie 1 ClIoKHBIE BEIECTBA, UX
POJIb B JKU3HEAEATENFHOCTH OpraHu3MOB. buonormueckast ponb Bombl B xuBoi Kietke. DorocuaTtes. Poib
xyopodria B mporecce (orocuHTe3a. buonorndeckoe 3HaUYE€HHWE KHUPOB, OEIMKOB, A(PHUPHBIX Maceln,
YTJIEBOIOB ¥ BATAMUHOB IS JKM3HEIESATEIbHOCTH OPTaHN3MOB.

Kauecmeennvie peakyuu 6 xumuu. TloHATHE O KayeCTBEHHBIX pEAKIHUAX KaK O pEaKIHiX,
BOCTIPHHMAEMBIX OPraHONENTHYECKU: C TOMOLIBIO 3PEHUS, CIyXa, OOOHSHUS. AHAIUTUYECKUH 3(PQEKT.



OrnpenensieMoe BEIIECTBO U PEAKTHB Ha HEr0. BO3MOKHOCTH M3MEHEHHU ST MX POJIM Ha IPOTHBOIOIOKHYIO.

Hemonctpanun. 1. Komnmekuust pasHbIX Teln M3 OAHOTO BEIIECTBA MM Marepuana (Hampumep,
nmabopaTopHasl ocyza u3 crekna). 2. Kommekuust pa3nmuuHbIx Ten win gororpaduii Ten U3 amtOMUHMS A1
WIITIOCTPalli UICH «CBOKMCTBA — TMpUMEHEHHe». 3- YueOHoe 000pylIoBaHKHE, MUCIIONb3yeMOe MPH M3yYEeHHH
¢uznky, Ononoruu, reorpadguu u xumud. 4. DnekTpodopHas MammHa B JIedcTBuM. 5. [eorpaduueckue
Mozpenu (rio0yc, kapta). 6. buomormueckue momenu (MyJsDKM OpraHOB M CHUCTEM OPraHOB pacTEHUH,
KUBOTHBIX M 4YenoBeka).7/. Dusuueckne W XUMHYECKHE MOJEIM AaTOMOB, MOJIGKYT BEIIECTB M HX
KpUCTUTMYECKUX perietok. 8. OObeMHBIE M IMIAPOCTEPKHEBBIE MOIETH MOJEKYNl BOIBL YIJICKUCIOrO M
CEpHHUCTOro razoB, MeTaHa. 9- PacmpocTpaneHue 3amaxa OIEKOJIOHA, AyXOB MM JIE30/I0paHTa KaK IIPOLece
muddysun. 10. OOpa3npl TBEpABIX BEIIECTB KPUCTALIMYECKOro crpoeHus. 11. Moaenu KprcTaIMYecKux
pemerok. 12. Tpu arperatHsix cocrosHus Boxpl. 13. IlepenuBanue yrieKucioro raza B CTakaH,
YpaBHOBEILICHHBIN Ha Becax. 14. Komekiws KpucrayutmieckuX U aMOp(HBIX BEIECTB U U3ZCIHA U3 HUX. 15.
Komnekmus MuHepaioB (Jla3yput, KOpyHA, XaJbKOMUPHUT, QIFOOPHT, TanuT). 16. Komiekuus ropHbIX OpoA
(rpaHMT, pa3MyHbie (GOPMBI KaIbIUTA - MEJI, MpaMop, W3BecTHsK). 17. Koiiekius roprounx MCKOMaeMbIX
(HedTh, KAMEHHBIH yroib, cnaHibl, Topd). 18. CrnupToBas 3KCTpaKIUs XJIOPOPHIIIA U3 3€NeHbIX JIMCTHEB.
19. TlpokanvBaHuE CyXOHM 3€I€HM PACTCHHI B My(eIbHONH Ieur JUIs KOJMYSCTBEHHOIO OIpelleICHHS
MUHEpallbHBIX BemiecTB B HuX. 20. KawyectBeHHas peakims Ha kuciopon. 21. KauectBeHHast peakimsi Ha
VIJIGKUCIBIHA Ta3. 22. KadecTBeHHas peakiys Ha N3BECTKOBYIO BOIY.

JlabopatopHble onbIThl. 1. OnucaHue CBOMCTB KUCIOpPOAA, YKCYCHOW KHCJIOTHI, FOMUHHSA. 2.
CrpoeHre TIaMEHH CBeYM (CIMPTOBKH, Cyxoro roprouero). 3. HaOmromeHue OpOYHOBCKOTO JBHIKSHUS
YacTU4eK YePHOM TYIIH O]l MUKPOCKOIOM. 4. V3ydeHne rpaHnTa ¢ TIOMOIIIBIO YBETHUHATEIBHOTO CTEKIa. 5.
OOHapyxeHHe XHpa B CEMEHax IMOJCONHEYHHKA W Tpenkoro opexa. 6. O6HapyxeHue 3(HPHBIX Macen B
areNbCMHOBOH Kopke. 7. OOHapykeHHe Kpaxmana W Oenka (KIEHKOBHHBI) B IIIIEHWYHOW MyKe. 8.
OO6Hapy»eHHe YTIIEKHCIIOro T'a3a B BhIIBIXaEMOM BO3/TyXE C IIOMOIIBIO U3BECTKOBOM BOJIBI.

Jomanamii sxciepuMenT. 1. Msrorosienre Moenei Mosekyit u3 wiactuiuHa. 2. Juddysus nonos
rnepMaHraHaTa Kajuus B Boje.3. M3sydenne ckopoctu nuddysuu asposzoneit. 4 luddys3us caxapa B Boze. S.
OMNBITHI C MyCTON 3aKPHITON TIACTHKOBOM OyThUIKON. 6. KommdecTBeHHOE ompeneyieHrue CofepKaHus BOIBI B
CBOXKeH 3ereHn. 7. BaanMmoeiicTBre ackOpOMHOBOM KHCIIOTHI ¢ HomoM. 8. M3ydenne cocTaBa TONIMBUTAMHUHOB W3
JOMarHel anredkd. 9- O0Hapy)KeHHe KpaxMaia B MTPOMyKTaX TUTAHFSL

IIpakTnueckast padora 1. 3HaKOMCTBO ¢ JabopaTopHbBIM oOopymoBanmeM. IlpaBrita
0e30MacHOCTH TIpH paboTe B XUMHUECKOM KaOHHETe (JTabopaTopun ).

IpakTnyeckas padota 2. HaGroneHve 3a ropsimeii cBeIoi. Y cTpoiicTBo crrpToBKH. [IpaBriia paboThl
C HarpeBaTeILHBIME TIPHOOpaMH.

Tema 2.
MartemMaTH4yecKHe pacyeTbl B XUHMHUH

OmHuocumenvhvie amomuas u MonekyisapHas maccol. 1loHsaTrHe 00 OTHOCHTENBHBIX ATOMHOW H
MOJIEKYJIIPHOH Maccax Ha OCHOBE BOIOPOJHOW emuHMIBI. OrmpenesieHne OTHOCHTEIBHON aTOMHON MacChI
XIMAYECKHX DJIEMEHTOB M0 Tiepuoandeckoi Tabmume. Haxoxmenme mo ¢Qopmysne BemecTsa
OTHOCHTEIIFHONH MOJEKYISIPHONH MacChl KaK CYMMBlI OTHOCHTEIBHBIX ATOMHBIX MacC COCTaBIIAIOLIHX
BEIIECTBO XUMUIECKIX DIIEMEHTOB.

Maccosas dons xumuueckoeo snemenma 6 cuodxchom eeugecmee. 11oHSTHE O MaccoBoi zone -(W)
XAMAYECKOTO dIIEMEHTa B CIOKHOM BEIIIECTBE M €€ pacueT mo ¢opMyie BemrecTBa. HaxoxneHue (opMyIbl
BEIIIECTBA 110 3HAYEHHUSIM MACCOBBIX JI0JIel 00pa3yIOIINX €ro IEMEHTOB (IJIs 2-9acOBOTO M3YUeHUS Kypca).

Yucmwie sewyecmea u cvecu. 1loasTre 0 yicToM BeriecTBe u cMecH. CMecH Ta3000pasHble (BO3IYX,
TIPUPOIHEIN Ta3), )kuakue (HedTh) U TBep/ple (TOPHBIE MTOPOIBL, KYJIMHAPHBIE CMECH, CHHTETUIECKHE MOIOIIIIE
cpencrtea). CMecy rOMOT €HHBIE U TE€TEPOT CHHEBIE.

Obvemnast donst komnonenma 2azoeotl cmecu. TIorsitue 006 00beMHON 1071e () KOMITOHEHTa Ta30BOM
cmecu. CocTaB Bo3yxa W TPHPONHOro rasza. Pacyer oObeMa KOMITOHEHTa Ta30BOH CMECH IO €ro 0ObhEMHOM
Jore, ¥ HaoOOopOoT.

Maccosas dons eéewecmea 6 pacmeope. TloHstne o MaccoBod nosie (W) BelmectBa B pacTBOpE.
PactBopuTens 1 pacTBopeHHOE BeIecTBO. Pacder macchl pacTBOPEHHOrO BEIIECTBA IO MAacce pacTBOpa H
MaCCOBOH JI0JI€ PACTBOPEHHOT'0 BEIIIECTBA U IPYTUE PACYETHI C UCIIONB30BAHIEM STHX TTOHATHH.

Maccosas dons npumeceii. TIoHsITHE O YUCTOM BEIECTBE U puMecd. MaccoBast noitst (W) npumMecu
B o0pa3ie ucxoqHoro BeniectBa. OCHOBHOE BeIIeCTBO. PacdeT Macchl OCHOBHOT'O BEIIECTBA MO Macce
BEIIIECTBA, COJIEPIKAIIETO OMNpPEACIIEHHYI0 MAaCCOBYIO JIONIO TpUMeced, W JApyTue pacueThl C
HCIIOJIB30BAaHUEM 3THUX HMOHSITHH.

Jemoncrpanuu. 1. Munepanst kynputT u teHoputT. 2. Oxcup pryru(Il). 3. Komnexkuuu



pa3IMYHBIX BUAOB MpamMopa W W3Aenuid (WId WUTIOCTpauuid u3fenuii) u3 Hero. 4. CMech peyHOro u
caxapHOro mecka u ux pazaenenue. 5. Komnekuus «Hedts u Hedrenpomykte». 6. Komaekuus ObITOBBIX
cMmeceld (KyJIMHapHBIE CMECH, CHHTETHYECKHE MOIOIIUE CpPEACTBa, IIAMIYHH, HAamUTKA W Jp.). 7.
Huarpamma o0BeMHOro cocTaBa Bo3myxa, 8. Jlmarpamma o0BEMHOro cocraBa HpPUPOAHOTO Tasza. 9-
[IpuroroBienne pactBopa ¢ 3aJaHHBIMH MaccOd M MaccoBOW oiel pacTBopeHHoro BemiectBa. 10.
OO6pa3ipl BEMIeCTB M MaTEPHaioB, COACPKAIINX ONPEIEICHHYIO OO IPUMECEH.

Jomamuuii 3xkcnepument. 1. M3yueHne cocraBa OBITOBBIX KyJWHAPHBIX M XO3SIHCTBEHHBIX
cMmeceil mo 3TukeTkaM. 2. llpuroromieHue pacTBOpa COJHM, pacdyeT MacCOBOM JOIM PacTBOPEHHOIO
BEUIECTBA M OMBITHI C MOJYYEHHBIM pacTBOpoM. 3- M3ydyeHuwe cocTaBa HEKOTOPBIX OBITOBBIX H
(hapMalneBTUUYECKUX MPENapaToB, COIEPKAIIUX OMPEICICHHYIO A0II0 IPUMECEH, M0 UX ITUKETKaM.

IIpakTnyeckas paGora 3- IlpuroroBineHue pacTBopa ¢ 3aJaHHOM MaccoBOM JoJei
PacTBOPEHHOTr O BEIIECTBA.

Tema 3.

SIBaeHus, npoucxoasimiue ¢ BelleCTBaAMH

Paszoenenue cmeceii. Tlonatue o pasgeneHuM cMmeceil W OYHCTKE BemecTB. HekoTopeie
MPOCTEHIIINE CIIOCOOBI pa3jeieHNs CMECEi: MpoceuBaHue, pa3IeICHUEe CMeCcell MarHUTOM, OTCTauBaHKE,
JeKaHTaIus, HeHTpU(YrupoBaHue, pa3aeieHue ¢ MOMOIIBIO JeNUTEIBHON BOPOHKH.

Qunvmposanue. PunbTpoBaHUE B TadOpaTOpHH, OBITY U Ha MPOU3BocTBe. PUIBLTpAT.

Aocopoyusn. Tlonstne o0 ancopbumm W ajgcopOeHTax. AKTHBHPOBAHHBIH YTOlb Kak
BaXHEWIIUH ajgcopOeHT, ero HUCHojJb30BaHHE B OBITY, Ha NPOHM3BOACTBE M B BOCHHOM JIele.
YcerpolicTBO MpOTUBOrasa.

Hucmunnayus, xkpucmaniuzayus u evinapueauue. JIMCTHIIAUNS KaK TPOILECC BBIJEICHUS
BelllecTBa U3 XKHIJAKOW cMecH. JJMCTHIIMpPOBaHHAS BO/Ia U 00JIaCTH ee MpuMeHeHusl. [leperonka HeTH.
Hedrenmponykrel. dpakmmonHas MeperoHka XKUAKOTO Bo3Ayxa. Kpucramnmmsanus W BBITapUBAaHHUE B
nabopatopuu (KpUCTAIUTH3ATOPHI B GapPOpOBBIC YAIIKU ISl BHITAPUBAHUS) U IPUPOJIE.

Xumuyeckue peaxkyuu. llOHSATHE O XMMHYECKOW peaKIMM KakK MpOIEcce MpeBpalieHus
OOHUX BCUICCTB B APYyrue. YcnoBus TedeHus u IMPEKpalICHUA XUMUYCCKHUX peaKHI/Iﬁ.

Ipusnaxu xumuueckux peaxyuu. VI3MeHeHHME LiBeTa, BbIIAJEHUE OCaJKa, PacTBOpPEHUE
ocaJlka, BbIJCJIEHUE Ia3a.

JdemoncTpanuu. 1. [IpocenBaHme cMeCH MYKH M caxapHoOro mecka. 2. Pazgenenue cmecu
IIOPOIIKOB Ccepbl M xene3a. 3. Pa3nenenue cmecu mopowkoB cepbl U necka. 4. Pasmenenue cmecu
BOJbI M PACTHTEIBHOIO Macjia C IOMOIIBIO JACIUTEIbHONH BOopoHkH. 5. LleHTpudyruposanue. 6.
OdunprpoBanue. 7. PecnupaTopHble MacKd W MapieBbIe MOBS3KH. 8. AICOPOIIMOHHEIE CBOWCTBA
AKTHBHPOBAHHOTO YT, 9. CHiMKarens W ero MpuMEHEHHE B OBITY WM JISTKOH IpoMbImieHHOCTH. 10,
IIpotuBoraz u ero ycrpoiicteo. 11. IlonydeHue HAUCTUIIMPOBAHHOHM BOABI € IOMOIIBIO
nmabopaTOpHOH yCTAaHOBKH Jns meperoHku okuakocrer. 12. Komrexkmus «Hedbts wu
Hedprenponykter»y. 13. Pasmenenme cMecm mnepmaHTaHaTa M JAHXpoMaTa Kailus Ccrnocobom
Kpuctayum3anuu. 14. B3anmomeicTBHe TOPOIIKOB JKele3a W Ccepbl IpH HarpeBaHumu. 15.
[lomy4yenve yTieKWciIoro rasa B3aMMOJACHCTBHEM MpaMmopa C KHUCIOTOH U OOHapyXeHHE ero c
IIOMOIIBI0 HM3BECTKOBOM Boawl. 16. Karanutmdeckoe pas3jiokeHHE TEPOKCHIa BOAOpPOAA
(kaTtamu3zaTop — AWOKCUA MapraHma). 17. depMeHTaTHBHOE pa3I0KCHIE MMEPOKCUIA BOAOPOAA C
noMouipto Katan aspl. 18. KucinoTHbIM OrHeTymuTeNnb, €ro yCTpOWCTBO M HNpUHUMN AcdcTBUS. 19.
Peaknms wHelTpanmzamuu okpameHHOro (eHondpTarenHOM pacTBOpa IIenodd KHCIOoTOH. 20.
B3anmoneiicTBre pacTBOpPOB MepMaHTaHATAa W AUXPOMATa KalHs C pacTBOPOM CynbduTa HaTpus. 21.
[Momyuenne ocanka ruapokcuna Menu (II) mmm rumpoxcuma xemesa(lll) peaknmelr oOmena. 22.
PacTBopeHrne mONy4YEeHHBIX OCAAKOB THUAPOKCUAOB MeTauioB B kuciore. 23. Ilomyuenue
YIJIEKHCIIOTO ra3a B3auMOJCHCTBUEM pacTBOpa KapOOHATa HATPHS C KUCIOTOH.

JlaGopaTtopusie ombiThl. 1. H3roroBnenue ¢unbTpa w3 (QUIABTPOBAIBHOW OyMaru wWiIH
OymaxkHoU canderku. 2. M3yueHne ycTpoiCTBa 3aKUTANIKH U €€ TIJIaMeHH.

Jdomamnuii 3xcnepumenT. 1. Pa3genenume cMecu Cyxoro MOJIOKa U PEYHOrO MecKa. 2.
UsroroBnenne mapiieBOH MOBS3KM KaK CPEICTBA WHAWBUAYAJIbHOM 3allUTBl B NEPHOZ SMUAEMUH
rpunna. 3. OTcTanBaHre B3BECH MOPOIIKA JJIs1 YUCTKU HOCYIbl B BOJIE U ee JlekaHTauus. 4. AncopOouuns
AKTUBUPOBAHHBIM YIJIEM KPacCsIIMX BEIIECTB MENCHU-KONbL. 5. AcopOuuns KyKypy3HbIMH MaJOYKaMH
napoB maxydux BemiecTs. 6. M3ydeHue cocraBa M NMPUMEHEHMs] CHHTETHUECKMX MOIOIIUX CPEACTB,
coJepXKalux 3H3UMbL. 7. PaznoxxeHne cMecu MUTHEBOW COABI M CaxapHOW MyIphl IpU HarpeBaHuu. 8.
PacTtBopenue B Bome Tabnerku acnupuna YIICA. 9. [IpuroroBiieHre U3BECTKOBOW BOJABI M OMBITHI C
Heil. 10. B3aumoneiicTBue pacTBOpa epMaHraHata Kajusi ¢ aCKOpOMHOBOH KHCIOTOM.



IpakTHyeckas padora 4 (OMaIIHK KCIIEPUMEHT). BoIpaiiuBanue KPUCTAIIOB COJH.

IIpakTnyeckas padora 5. OuncTKa NOBapEeHHOH COJNH.

IMpakTyeckasi padora 6 (momamnuii sxcriepuMent). Kopposust MeTaios.

Tema 4.

Paccka3bl mo xummuu

Yuenuuecxans xongepenyus  «Buioaiowuecs pycckue  yuewvie-xumuxuy. JKu3Hb U
neatenbHocTh M. B. Jlomonocoga, /. . MenneneeBa, A. M. byriepoga.

Konxypce coobwenuii yuawuxcs «Moe mobumoe sewjecmeoy. OTKpBITHE, TOIYyYCHUE H
3HAYCHME BHIOPAHHBIX YYalIUMHUCS BEUICCTB.

Konkypc yuenuueckux npoexmos. VccienoBaHus B 001acTH XHUMHYECKHUX PEAKIIMIA:
(doTocHHTE3, TOPEHWE W MEAJICHHOE OKHCJICHHE, KOPpPO3Us METAJIOB W CIOcoOBbl 3allUTHI OT Hee,
JIPYTUE PEeaKIUK, BHIOPAHHBIC YUAIIIUMHUCS.



TemaTnueckoe NJIAHNPOBaHME YPOKOB XMMHH B 9 kJacce

Ne IJIaHupyeMas Tema ypoka IKcnepuMeHT A3
JaTa
I'naga |. Xumus B neHTpe ecrecTBozHanms.(14 1)
1 XuMud Kak 4acTb ecrecTBo3Hanus. [Ipeamer xumuu. J. Komnexuust mpeamMeToB u3
ATIOMUHUS.
2 HaGOmromenre W 3KCHEPUMEHT Kak  Meroibl  u3ydeHus | JI. YdeOHoe oOopynoBaHue,
€CTECTBO3HAHUS U XFMHH. WCIIONI3yeMOe Ha  ypOKax
¢busuku, ouoioruu,
reorpaduu ¥ XMMHUH.
3 MoaenupoBaHue MOJICKYJI
4 Xumus u reorpadusi. J1. Komntekiinst MHHEpaoB.
JI. WUsyuenme rpadura cC
MOMOIIBI0  YBETUIUTEIHHOTO
CTEKJIA.
5 XuMuS 1 reorpadusl.
6 XuMus 1 OMOIOT U, J. Tabmmma <« XuBoTHas wu
pacTHTENbHAS KIETKa»
7 KauecTtBeHHbBIE peakuy B XUMUU. H2. KauecTBeHHas peakuus
Ha KUCIIOPO]I.
I'napa Il. MatemaTnka B XuMuu. (6 9)
8 IIpaktuueckass pabora Ne3 «lIpuroroBienue pactBopa cC
3aJIaHHOW MacCOBOM JI0JIe PACTBOPEHHOTO BEI[ECTBAY.
9 MaccoBas ponst mnpumeceil. Beruncnenne wmaccoBod gonu | [I. Komnekuust MuHepansl u
npumeceit TOPHBIE TIOPOJIBI.
10 Pemenve 3amay wm ynpaxHeHwii 1Mo TemMe «MaremaTHka B

XUMUMN»

[nasa l11. SIBnenus, mpoucxoasimmue ¢ Beuecreamu. (8 1)
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11 OOcyxkIeHre pe3ylbTaTOB  MPAKTUYECKOM  paboTel  Nod
«BrIpanmuBaHue KPUCTAJLIOB COJTNY

12 XUMUYECKUE pEAKIUU. YCIOBUS TPOTCKAHUS XUMUYCCKUX
peaKuuu.

13 Koppo3zust meranios

14 O0o0meHre M akTyalu3alus 3HAaHUH 10 TeMe <« SIBieHwus,
MPOUCXOASIINE C BEIICCTBAMIDY

Paccka3bl mo xumuu (6 4.)

15 Brrmaromuecs pycckue yueHble-XHUMUKH

16 . . Mennenees — Benukuii pycckud yu€nsiii. A. M. bytiepos
U TEOPHUSI XUMHUECKOI'0 CTPOCHHUS

17 ITone3nas xumust

Y4yeOHO-MeTOANYECKHIT KOMILIEKC:
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Agrt.-coct. H. B. I'py3nea, B. H. JlaBpoBa, A. I'. MypaBses. — CI16.: Kpucmac, 2003.

4. Kysnuenosa H. E., lllatamos M. A. O0y4yeHre XMMHH Ha OCHOBE MSKITpEAMETHON nHTerpanuu. 8—9 k. — M.: Benrana-I'pag, 2005.

10. Xwumus u odmiecto: Ilep. ¢ anria. — M.: Mup, 1995.

11. Mrpemmutep I'. U., [Tuayruna I'. A. Aumaktiudeckue urpsl npu o0ydennu xumun. — M.: [Ipoda, 2004.

DJIeKTPOHHBIE 00pa3oBaTeIbHbIe pecypchl U HTepHET pecypcebl

Xumus. 8 kiacc. (3)

Xumus. 8-11 xmaccel. Buptyansnas maboparopus. (2) Xumus. 8-11 kinaccer. (bub-ka 3.H.11.).

Xumus 9 kmacc (3 CD)

Xumus obmas u Heopranudeckasi. 10 - 11 kmaccbl. Xumus miis Beex - X XI: Pemenne 3amau. Camoy4nrens
Bonbmas sanmknonenus Kupuina u Medomus. (3) /2006 r./ bonpmas sanuknonenus Kupumna u Medomus. (2) /2005 r. Xumus u XKuzap — XXI Bex

http://www.hij.ru

I'azera «Xumus» u caliT it yunrens «5 uay Ha ypok xumum» http://him. Iseptember.ru ChemNet: nopran ¢pyHIaMeHTaIEHOIO XUMHUYECKOTO 00pa30BaHUS

http://www.chemnet.ru AJIXUMUK: caiit JI.}O. Anux6eposoit http://www.alhimik.ru

OcHOBBI XUMHH: 00pa30BaTEIBHBINA CAUT ISl IIKOJIBHUKOB U CTyeHTOB http://www.hemi.nsu.ru Xumus B OTkpbiToM Kosuiemmke http://www.chemistry.ru
WebElements: oHlaitH-ClipaBOYHHK XUMHYECKHX 31eMeHTOB http://webelements.narod.ru benok u Bce 0 Hem B Ouonoruu 1 xumun http://belok-s.narod.ru
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Buptyanbaast xumudeckas mkona http://maratakm.narod.ru 3anumaTenbpHas Xumusi: Bce o0 MeTaiuiax http://all-met.narod.ru Mup xumun http://chem.km.ru
Kabuner xumuu: caiit JI.B. Paxmanosoii http://www.104.webstolica.ru
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