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IlosicHuTeILHAS 3aMUCKA

PaGouast mporpaMma 1o BHEYpOUHOU IEATEITHPHOCTH «XUMUS IS TF0003HATEIBHBIX» s 8 - 9-x
KJIACCOB COCTABJICHA B COOTBETCTBUU ¢ TpeboBaHUsIMU DenepaibHOTO rOCYAapCTBEHHOTO
00pa30BaTEIBHOTO CTaHIAPTA.

[Iporpamma mocTpoeHa Ha CJIEAYIOIIUX MPUHITUTIAX
- [Ipunyun nayunocmu (3HaHUSI OCHOBAaHbI HA OOBEKTHBHBIX HAYYHBIX (aKTaX).

- [Ipunyun nociredosamenvrhocmu u cucmemamuynocmu (00y4eHrue OT IMPOCTOTO K CIOKHOMY,
«OT HE3HAHMS K 3HAHUIO, OT HEYMEHHUS K YMEHHUIO»).

- [Ipunyun naenaonocmu (OCYIIECTBICHUE CBSI3U MEKAY KOHKPETHBIM U a0CTPaKTHBIM).
- IIpunyun ocmviciennocmu (IEPEHOC UMEIOIINXCS 3HAHUI B HOBYIO CUTYALHIO).

- IIpunyun cosnamenvnocmu u akmusHocmu (IPUMEHEHUE 3HAHUM HA IIPAKTHUKE).
AKTYaJIbHOCTB JIAHHOH IIPOIPaMMBbI COCTOUT B M TOM, YTO OHA HE TOJBKO AAECT BOCIIUTAHHUKAM
MIPaKTUYECKHE YMEHUS U HaBBIKU, (OPMUPYET HaYaIbHbIN ONBIT TBOPUECKOW AESITENBHOCTH, HO
U pa3BHBAaeT HMHTEpec OOy4aroIlerocss K HKCHEPUMEHTY, Hay4HOMY IIOMCKY, CHOCOOCTBYeT
CaMOOIIPENIEICHUIO YyYallluXCsl, OCO3HAaHHOMY BBIOOpY mpodeccuu. Ywyamuecs CMOTYT Ha
MIPAKTHUKE UCTOJIb30BaTh CBOM 3HAHUS HAa YPOKAaX XUMHUH U B OBITY.

Ilenarornyeckas meeco00pa3sHOCTh 3aK/JIKYaeTCA B TOM, YTOObI 3aMHTEPECOBATh y4YalIUXCs
B CaMOCTOSITEJIbHOM NPUOOPETEHUHM TEOPETUUYECKUX 3HAHMM M MPAKTUYECKUX YMEHUH H
HaBbIKOB, Pa3BUBATh MBIIUIEHUE, JIOO03HATEIBHOCTh, (OPMUPYSI U TOAJAEPKHUBAsI UHTEPEC K
XMMHHU, HMMEIOLICH OrpoMHOE MpPHUKIAJHOE 3HAYEHUE, CIIOCOOCTBOBaTH (POPMUPOBAHUIO Y
yyaluxcs 3HAHUW U yYMEHUH, HEOOXOJMMBIX B IOBCEJIHEBHOM >KHU3HM [UIsl 0O€30macHOro
o0palleHNs C BeIECTBAMHU, UCITIOJIb3YEMbIMH B OBITY.

st aToro B Kypc «XuUMHS Tl JTFOOO3HATENBHBIX)» BKJIIOYEHBI HauOoJiee SpKUe, HarJsIHbIC,
UHTPUTYIOIUE SKCIIEPUMEHTHI, CIOCOOHBIE YBJIEUb M 3aMHTEPECOBAThH YUAIIUXCS MPAKTUYECKON
HayKOH XMMHEM.

B pamkax HamumoHanbHOro npoekra «OOpa3oBaHHME» CO3[aHHE LIEHTPa €CTeCTBEHHO-HAYYHOM
HaIpaBJIEHHOCTH

«Touka pocTa» MO3BOJMIIO BHEIPHUTh B MPOrpaMMy HCIIOJIb30BaHHE LUPPOBON 1abopaTopuu U
KaueCTBEHHO M3MEHMTD MIPOLECC O0yUEHHS] XUMUHU.

KonuyecTBeHHBIE SKCIIEPUMEHTHl TO3BOJIAT  IMOJNyYaTh JOCTOBEPHYIO HH(pOpManuioo o
IIPOTEKAaHWM TEX WIM HMHBIX XMMHYECKHX IIpoleccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJTyYEHHBIX AKCIEPUMEHTAIbHBIX JAaHHBIX O0y4YaeMble CMOTYT CaMOCTOSATENBHO [eNaTh
BBIBOJIbI, 00O0OINATh pEe3yJbTaThl, BBIABIATH 3aKOHOMEPHOCTH, 4YTO OJHO3HA4YHO Oyner
CHOCOOCTBOBATH MOBBILICHUIO MOTUBAIIMH 00YUEHUS IIKOJIEHUKOB.

Iesb nmporpamMMmeI:

dopMHUpOBaHUE Yy YYANIMXCS HAYYHBIX MPEJICTABICHUH O XWMHU B TIOBCCJIHCBHOH JKH3HH
YelloBeKa uepe3 MpoOyXkKIeHHWE HHTepeca W pa3BUTHE NPO(ECCHOHANBHBIX CKIOHHOCTEH K
MpeIMETY XUMHUSL.

3amaun:

Oo0pa3oBaTe/ibHbIE:

- pPacIIUPUTH KPYTO30p YUAIIUXCSI O MUPE BELIECTB;

- HCII0JIb30BaTh TEOPETUUECKHE 3HAHUS 110 XUMHUU Ha MPAKTUKE;

- 00y4YHTh TeXHHUKE O€30MaCHOCTH MPH BBHITTOJTHEHUN XUMUYECKUX PEAKIUi;

- chopMuUpOBaTh HABBIKK BBHITIOJIHEHHsI TPOEKTOB ¢ wucnoib3oBanueM WMKT wu mmdposoro
o0opymoBaHus;

- BBISIBUTH TBOPYECKHU OJJAPEHHBIX 00YYAIOIIKXCS U IIOMOYb UM MPOSIBUTH CeO4.

Pa3BuBarwmue:

- CIIOCOOCTBOBATH PA3BUTHIO TBOPUYECKHUX CIIOCOOHOCTEH 00YJarOITUXCS;

- popmupoBaTs MKT-koMIIETEHTOCTH;

BocnuraresabHble:

- BOCITUTATh CAMOCTOSTEIILHOCTh IIPH BHITIOJTHEHUH Pa0OTHI,



- BOCIIUTATh YyBCTBO B3aMMOIIOMOIIH, KOJJICKTUBH3MA, YMEHHE paboTaTh B KOMaH/IE; BOCIIUTATh
YyBCTBO JINYHOW OTBETCTBEHHOCTH.

CBs3b coepkaHUsA NPOrPaMMbl BHEYPOUHOI JesITeIbHOCTH € Y4eOHBIMHU NPeIMeTaAMM:
Kypc BHEYpOUHOI e TeNTbHOCTH HASHHO U COAepKATEIbHO CBsI3aH ¢ 0a30BBIM KypCOM XUMHHU U
MO3BOJISIET MOIJCPKUBATH B3AUMOCBS3H TEOPHU U MPAKTHKH, (POPMUPYET YCTOUIUBYIO
HOTPEeOHOCTh MPUMEHATH MOJy4YEHHbIC 3HAHHS U HABBIKU B IIOBCEIHEBHON KU3HH.

[Iporpamma nocTpoeHa Ha OCHOBE MeKIPeAMeTHOH HHTerpauuu ¢ GU3UKOi, MaTeMaTHKOH,

ouoJjioruey u APYIUMH €CTCCTBCHHO-HAYYHBIMHA IIPECAMECTaAMU.

DopMbl 3aHATHH:

B o0pa3oBartenbHOM Mpoliecce UCTIONb3YIOTCS pa3anyHble (OPMBI IPOBEACHUS 3aHATHS:
- Oecenpl;

- JIEKLIUH;

- CEMHUHapBbI;

- IPAaKTUYECKOE 3aHATHE;

- XUMHAYECKUI KCIIEPUMEHT;

- paboTa Ha KOMIBIOTEPE;

- DKCKYPCHH;

- BBIIIOJIHEHUE U 3aIUTa IIPOCKTOB.

Pexxum npoBenenus: 34 yaca B rof - 1 pa3 B Hegemo. Bee 3aHsTHS 10 BHEYPOUHOI
JEeSTEBHOCTH MPOBOJSATCS MOCJE BCEX YPOKOB OCHOBHOTO PaCIUCaHUs, MPOIOKUTEIEHOCTD
cootBeTcTBYeT pekoMenaanusm CanlluH, T. e. 40 munyT.

IInanupyemMsble pe3yJIbTAaThl 0CBOCHHS 00y4al0IIUMHUCSH NPOrpaMMbl (BHey4eOHOi)
BHEYPOUYHOI1 1esiTeIbHOCTH JINUHOCTHBIE pe3yJIbTaThl:

-4yBCTBO T'OPJOCTH 33 POCCUHCKYI0 XMMHUYECKYIO HayKy M JOCTHKEHHUS YUEHBIX; YBa)KEHUE U
NPUHATHE JOCTHXEHUH XUMHHM; JII000Bb U OEpe’KHOe OTHOIIEHUE K IPUPOJE; YBAKEHHUE U yUET
MHEHUH OKpY’KaroumuXx K JIMYHBIM JOCTUKCHUAM B U3YYCHHUU XUMUU,

- OCO3HaBaTh €JUHCTBO U LIEJIOCTHOCTh OKPYXKAIOIEro MUPA, BOZMOKHOCTH €0 [I03HABAEMOCTHU
1 00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUI HAyKHU;

- IIOCTCIICHHO BBICTpanBaTb COOCTBEHHOE OEJIOCTHOC MUPOBO33PCHUC: OCO3HABATH HOTpe6HOCTB
1 TOTOBHOCTH K CaMOO6pa3OBaHI/IIO, B TOM YHUCJIC U B paMKax CaMOCTOSTEIbHON AeATEIbHOCTU
BHEC IIKOJIBI,

- OLICHUBATh XM3HCHHBIC CUTYAIlMU C TOYKU 3pCHHUs O0e30macHOro odpas3a H3HH U COXPAHCHUS
3/I0POBBS;

- OLICHHUBATh DKOJIOTMYECKUI PUCK B3aUMOOTHOILICHHUN YEJI0BEKA U IIPUPOJBI.

- (hopMEpOBATH IKOJTOTUIECKOE MBIIIJICHUE: YMEHUE OIEHUBAThH CBOIO JIEATEIHLHOCTh U TIOCTYIKU
OPYTUX JIOJIed C TOYKU 3PEHHMS COXPAHEHMS OKpYXalolled cpeabl - rapaHta >KU3HH H
Onaronoiydus Jiroiei Ha 3emIie.

MeTanpeaMeTHBIMH PE3yIbTaTAMH U3YUYCHHS Kypca « XUMUS JUIsl JTF0OO3HATEITHHBIX) SBIISETCS
(dhopmMupoBaHUEe YHUBEpPCATbHBIX YUeOHBIX aercTBui (YVY /).
PeryasituBubie YY /I:

- CaMOCTOSITEIbHO OOHApYXKHMBaTh W (HOPMYIUPOBATH YUCOHYIO MpOOIEMY, ONMPEACNSTh LEThb
yueOHOU AeSTeIIbHOCTH;

- BBIJIBUI'aTb BEPCHUH PCIICHHUA HpO6J’IeMBI, 0CO3HABaTh KOHECYHBIN PE3YyabTaT, BLI6PIpaTL nus3
NPpCAJIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPCACTBA JOCTUKCHUS LICIIN;

- OCYHICCTBJIATHL LECJICIIONAranue, BKJIIOYAasA IIOCTAHOBKY HOBBIX ueneﬁ, HpGOGp&SOBaHI/Ie
HpaKTquCKOﬁ 3a7la4M B IIO3HABATCIIbHYIO,

- COCTaBJIATHb (I/IHI[I/IBI/II[yaJIBHO HniIu B rpynne) IJIaH pCIICHUA HpO6J'ICMLI;



- paboTas 1o ImjaHy, CBEpSATh CBOM JEUCTBHS C LENbIO M, IPU HEOOXOIUMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSATENBHO;

- YYMUTHIBATH pa3Hble MHEHHS M CTPEMHUTHCS K KOOPAMHALMUA PA3IHYHBIX TO3UIHHA B
COTPYJIHUYECTBE;

- B INAJIOT€ C YYUTEJIEM COBEPIIICHCTBOBATH CAMOCTOSITEIPHO BEIPAOOTAHHBIE KPUTEPUH OIIEHKH.
ITo3naBarenbubie YY /I:

- AaHAJIM3UPOBATh, CPABHUBATH, KIACCU(DUIIUPOBATH U 0000mAaTh (DAKTHI U SABJICHUS. BBISBIATH
MIPUYMHBI U CIEACTBUS MPOCTHIX SIBJICHUMH.

- OCYILUECTBJISITb CpaBHEHHE, KIacCU(UKAIMIO, CAMOCTOSTEIHHO BBIOMpAss OCHOBAaHUSA U
KPUTEPUH JJI YKA3aHHBIX JIOTHUECKHUX OIepalluii;

- CTPOMTB JIOTHYECKOE PACCYXJACHHUE, BKIIOYAIOIIEE YCTAHOBJICHHE MPUYMHHO-CIICACTBEHHBIX
CBSI3EN.

- €031aBaTh CXEMATHUECKHUE MOJICIIH C BBIICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0OBHEKTA.
- COCTABJATH TE3UCHI, PA3JIMYHbIE BUJIbI IJIAHOB (IIPOCTHIX, CJIOKHBIX H T.II.).
- NpeoOpa3oBbIBaTh HH()OPMAIIMIO U3 OJTHOTO BUJIA B IPYroi (TaOIHILy B TEKCT H TIp.).

- yMeThb ONpEIeNiaTh BO3MOXKHBIE HMCTOYHUKUA HEOOXOIMMBIX CBEIEHUH, MPOU3BOIUTH IMOUCK
nH(pOopMaliY, aHAIM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.

- 0000111aTh IOHATHS - OCYIIECTBIIATH JIOTHYECKYIO OIEePaIlHio TIePeX0/ia OT MOHITHI C MECHBITUM
00BbEMOM ITOHSATHSIM C OOJIBIIIMM 00BEMOM;

- CTPOUTH JIOTMYECKHUE PACCYKIECHUS, BKIIOYAIOIIME YCTAHOBICHUE MPUYHMHHO-CIEICTBEHHBIX
CBs3EM.

- OOBSACHATH SIBJICHMS, MPOLECCHI, CBSI3M M OTHOILICHUS, BBIABISIEMBIE B XOJ€ HCCIEI0BaHMA,
OCYIIECTBIISITh BBIOOp Hambosee 3((PEKTUBHBIX CTIOCOOOB PEIICHMs 3a/ad B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBHI.

KommyHnukaruBubie YY/I:

- yMeTh (QOopMyNHpoBaTh COOCTBEHHOE MHEHHE U TO3UIHUI0, apryMEeHTHPOBaTh €€ U
KOOPJIUHHUPOBATh €€ C MO3UIUU NapTHEPOB B COTPYAHUUYECTBE MPH BHIPAOOTKE OOILEro perieHus
B COBMECTHOH J1€ATEIbHOCTH;

- oro0OpakaTb B peYd COJAEpKAHME COBEPIIAEMBbIX JAEHCTBHM, Kak B ¢opMe TIpOMKOI
COLMAJIN3UPOBAHHON peuH, TaK U B GopMe BHYTPEHHEH peun;

- YMETb apryMEHTHUPOBATh CBOIO TOUKY 3PECHUS;

- YMEeThb OCYLIECTBJISITh B3aUMHBIM KOHTPOJIb M OKa3blBaThb B COTPYAHUYECTBE HEOOXOIHUMYIO
B3aMMOIIOMOIIIb;

- yMeTh paboTaTh B IPYMIE - yCTaHABIMBATh paboyne OTHOIIEHUS, 3((HEKTUBHO COTPYIHUYATH
U CIIOCOOCTBOBATh MPOAYKTUBHON KOOHEPAIUH.

IIpenmMeTHBIMH pe3yJIbTAaTAMHU U3YYEHUS NPEIMETA ABISIOTCA CIEAYIOIINE YMEHMUS:
- OCO3HaHHUE POJIM BELIECTB;

- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOJAEC U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE;
- pacCMOTPEHUE XUMHUUYECKUX IIPOLECCOB;

- HCIIOJIB30BATh 3HAHMSI XUMUH TIPHU COOJIFOICHUH IPABUII UCTIOIH30BAHMS OBITOBBIX XMMHUECKHX
MIpenapaTos;



— pa3nuyaTh OMacHble U 0e30TacHbIC BEIIECTRA;
- IPUBOJUTH IPUMEPBI XUMUYECKHUX IIPOLIECCOB B PUPOJIE;

- HAXOJUTh YEPThI, CBUACTEILCTBYIOMINE 00 OOIIMX MpH3HAKAX XMMHUYECKHX IMPOIECCOB M UX
pa3InuusX;

- MCIIOJIb30BaHNE XMMHUYSCKUX 3HAHUH B 6I)ITy;
- OOBSCHATH 3HAUCHHE BC€IICCTB B XXU3HH U XO03sHCTBE YCJIOBCKaA,
- OOBSCHSATE MHP C TOYKU 3PCHUA XUMUH,

- (hopmupoBaTh npeacTaBieHus 0 OyayieM nmpoheccuoHalIbHOM BBIOOPE.

Kpome Toro, 3aHsTHs mpu3BaHbl NpoOyAUTh y Yy4YalIUXCSd HHTEpeC K XUMHUYECKOW Hayke,
CTUMYJIMPOBaTh JaJIbHEHIee H3ydyeHHEe XMMHUU. XUMUYECKUE 3HaHUA, C(HOpMHpOBaHHBIE Ha
3aHATUSAX, UHQOPMALMOHHAS KyJIbTypa YyYalluxXcs, MOTYT OBITh HCIIOJIB30BAaHBl UMM IS
PaCKpBITUS PA3IMYHBIX MPOSIBICHUM CBS3U XUMUU C JKU3HBIO.

Conepxanne Kypca

HHCTpyKTax 1Mo TeXHUKE 0€30MacHOCTH MPOBOIMTCSA HA KaXKJOM 3aHATHH IEpe] MPOBeIeHUEM
JKCIIEPUMEHTA.

1. XuMus B ueHTpe ecrecTBO3HaHus. 114.

XuMHuA Kak 4yacTh ecrecTBo3HaHusl. [lpeamer xumun. EcrecTBO3HAaHNME — KOMIUIEKC HAYK O
npupoje: (QU3MKH, XUMHUHM, Ouojmoruu u reorpaduu. IlomoxurenbHOoe U OTPHULIATENBHOE
BO3JICHCTBUE YETIOBEKA HA IPUPO.Y.

IIpenmer xumun. Tena u BemectBa. CBOMCTBA BEIIECTB KaK MX WHAMBHyaJbHbIE MPU3HAKH.
CBolicTBa BEMIECTB KAK OCHOBA UX NMPUMEHEHHS.

Metoasl u3ydeHusi ecTecTBO3HAHUsl. HaOmoneHne Kak OCHOBHOW METOJl TO3HAHMS
OKpY)KaloIlero Mupa. YCIOBUS THpoBeAeHHs HaOmoAeHus. ['umore3a Kak NpeoioKEHUeE,
OOBsICHAIONIEE MJIM IpeJICKa3bIBalollee MPOTEKaHHEe HaOJI0JaeMOro SIBIEHUS. DKCIEPUMEHT.
JlaGopaTopus. DxcrnepuMeHT JabopaTopHbii u  nomamHuK. CrnocoOsl  (GHUKCHpOBaHUS
pe3yabTaToB dKcnepuMeHTa. CTpOEHHE IIIAaMEHU CBEYH, CyXOI'0 TOPIOYET0, CIIUPTOBKH.
IIpakTHyeckas padora «3HAKOMCTBO € J1a0opaTOpHbIM oO0opyAoBaHueM. [IpaBuna TeXHUKHU
0€3011aCHOCTH IIpU paboTe B XUMHUECKOM KaOHHeTe (JabopaTopun)».

IIpakTnueckass padora «HaOmmonenue 3a ropsimed cBe4oil. YCTPOWCTBO CIHHUPTOBKH.
[IpaBuna paboThl ¢ HArpeBaTEIbHBIMU IPUOOPAMI.

MopnenupoBanue. Mojenn kak aOCTparupoBaHHbIE KOIUU U3y4aeMbIX OOBEKTOB U IPOLIECCOB.

Monenu B pusuke. DnekrpodopHas MalMHa Kak abCTparupoBaHHasi MOJIENIb MOJTHUU. Moaenu
B Owmomoruu. buomormueckue MYIJISIKU. MO[[CHI/I B XUMHU: MATCPUAJILHBIC (MOI[GJ'H/I aToOMOB,
MOJICKYJI, KPHCTAJIOB, allapaToB U YCTAHOBOK) M 3HAKOBBIC (XMMHUYECKUE 3HAKH, XUMUYCCKHE
(bOPMYIIBI M XUMHYECKUE YPABHECHUS).

XuMuyeckass CHUMBOJIMKA. XuUMHUYeCKHMe 3Haku. WX oO0oO3HaueHHWe, TMPOU3HOIICHHE H
uHpOpMaLus, KOTOPYIO OHU HecyT. Xumuueckue popmyssl. x 0003HaueHue, MpOU3HOLIEHUE U
nH(popMalys, KOTOpyro oHU HecyT. IHaekchl 1 Ko HULIUEHTHI.

Xumusa H QU3MKA. YHUBEPCAIbHBIA XapakTep IOJOKEHUH MOJIEKYJIAPHO-KMHETUYECKOMN
teopun. I[IoHATHA «aTOM», «MOJIEKYJIa», «HMOH». KpHCTaulMuecKoe COCTOSHHME BEIIECTBaA.
Kpucrannmmueckue pemetku TBepAbIX BemiecTs. Juddysus. bpoyHoBckoe aBrkeHHeE.

Xumuss U (usuka. ArperaTHble COCTOSHHMS BeulecTBa. [loHsiTHE 00 arperaTHOM COCTOSIHUU
BemiecTBa. ['a3oo0pa3Hble, XKUAKHE M TBepAble BemiecTBa. Kpucramanueckue U amopdHble
TBepAple BemecTBa. OU3nyeckre 1 XUMUYECKHE SIBICHUS.

Xumus u reorpagus. ['eonornueckoe cTpoeHHe IIAHETHl 3eMJsl: AP0, MAaHTHs, JUTOChepa.
DNeMEHTHBI COCTaB T'EOJIOTMYECKUX COCTAaBHBIX YacTed IUIaHeThl. MuHepalbl U TOpHBIE
nopoasl. MarmaTuueckue M 0caZoyHble (OPraHMYeCKUE W HEOPraHMYECKHE, B TOM UHCIE H
TOPIOYNE) TTOPOIBI.



Xumuss u Oumosorusi. XUMHUYECKUA COCTaB KHUBOM KIETKH: HeopraHudeckue (Bojga u
MHUHEpaJIbHBIE COJIM) U OpraHuyeckue (OeIKu, KUpPBI, YIIIeBOIbl, BATAMUHBI) BEILIECTBA.

[IpocTeie U ClI0KHBIE BEIIECTBA, UX POJIb B )KU3HEEATEIBHOCTH OPTaHU3MOB.

buonorundeckas posb Boabl B kHBOM KieTke. Porocunte3. Ponb xmopodunna B GoTocuHTese.
Buonornueckoe 3HaYeHHE XUPOB, OEIKOB, d(DUPHBIX Macel, YIICBOAOB M BUTAMHHOB IS
KHU3HEJIEATEIIbHOCTH OPraHU3MOB.

KauecTBeHHble peaknnu B XuMHUH. [IoHATHE O KAuECTBEHHBIX PEAKIMUAX KaK O peakLusX,
BOCIIPUHUMAEMbIX C IMOMOILBIO 3pEHHsA, CllyXa, OOOHSHMS. AHamuTHYecKuil 3ddeKT.
OmnpenensieMoe BEIIECTBO M PEAKTUB Ha HEro. BO3MOXHOCTE M3MEHEHUS pOJIM Ha
IPOTHUBOMNOJIOXKHYIO. PacmpocTpaHeHue 3amaxa OJEKOJIOHA, JyXOB WM J€30[l0paHTa Kak
nporiecc auddy3un. OOpas3npl TBEPABIX BEHICCTB KPUCTAIUIMYECKOTO CTpoeHHs. Mopaenn
KPHUCTANINYECKUX PELICTOK.

Jemoncrpanuu. Kosuiekius pasHbIX TeJl U3 OJHOrO BEIECTBA WJIM MaTepuana (Hampumep,
cTexsia — JaboparopHas nocyzaa). Kosuiekuus pasimysbX Ten wid ¢ororpaduit Ten u3
QIIOMUHUS TSI WDTIOCTPAIlMA HJEH «CBOMCTBAa — TPUMEHEHHUE». Y4ueOHOoe 000pymoBaHHE,
UCIIOJIb3yeMOe MpH M3y4eHHUH (U3MKH, Ouojoruu, reorpadpuud M XUMUHU. IeKTpodopHas
MammHa B JelictBuu. ['eorpadudeckue mojmenu (rinodyc, kapra). buonormueckne MoOaCId
(MyJISKM OpraHOB M CUCTEM OPIaHOB pPACTEHUM, XKMBOTHBIX M uesoBeka). Dusnueckue u
XMMHUYECKHE MOJIEIM aTOMOB, MOJIEKYJI BELIECTB M UX KPUCTAJUINYECKUX petieTok. O0beMHbIE U
LIapOCTEPKHEBBIE MOJIEIN BOJBI, YIVIEKMCIOTO U CEPHUCTOrO ra3o, MeTaHa. PacnpocTpanenue
3amaxa OJIEKOJIOHA, TyXOB WM Je30/0paHTa Kak mporecc Aud¢ysuu. OOpasubl TBEp- AbIX
BEILLECTB KPUCTAJUIMYECKOr0 CTpPOEHHUs. MoJenu KpUCTaIUIMUECKUX PEIIEeTOK. TpH arperaTHbix
COCTOSIHUS BOJIBI.

«IlepenuBanue» yrIeKUcaoro ra3a B CTakaH Ha YpPaBHOBEIICHHBIX BecaxX. Koieknus
KPUCTAININYECKUX U aMOp(HBIX BelecTB U m3aenuil u3 Hux. Kosekuus muHepanoB (Jla3ypur,
KOPYHJI, XaJIbKOMHUPHUT, (QItoopuT, ranut). Komnekuuss ropHelx mopoja (TpaHuT, pa3iddHbIe
(dbopMbI KanbluTa — MeEJ, MpaMmop, M3BECTHAK). Koiekuus roprouux HCKomaembix (HedTs,
KaMEHHBIH yroib, ciaHusl, Top¢). CnupToBast HKCTPAKLUA XJIOPOPHUIUIa U3 3€JEHBIX JIUCTHEB.
KauecTBennass peakmuss Ha kuciopon. KauecTBeHHas peakuuss Ha YIVIEKHCIBIA  ras.
KauecTBeHHas peakiysi Ha H3BECTKOBYIO BOAY.

JlabopaTtopHbie onbIThl. ONHCaHWEe CBOWCTB KHCIOPOJA, YKCYCHOW KHCIOTBI, aTOMHHMS.
CrpoeHne miuameHu (CBe4M, CIMPTOBKH, CyXOro roprodero). Msrorosnenne monenei MoJIeKys
XMMHUYECKHX BEIIeCTB U3 MacTuinHa. Habmoaenne OpoyHOBCKOTO JBUKEHHS YaCTHUEK YEPHOM
TylIM TMOJ MHKPOCKONOM. IM3ydeHne TrpaHuUTa € TIOMOLIBIO YBEIMUYUTEJIBHOIO CTEKIA.
OOGHapyxeHue Kupa B CEMEHax IOJICOJHEYHHMKA W Tpenkoro opexa. OOHapyxkeHHEe 3()HUPHBIX
Macell B anelbCMHOBOW Kopke. OOHapyxeHue kpaxmana u Oenka (KJICHKOBHHBI) B MIIEHUYHOM
Mmyke. [Ipomyckanue BbIIbIXaeMOI0 BO3/1yXa Yepe3 U3BECTKOBYIO BOY.

2. MaremaTuka B XMHMHH. 94.

OTHOCHTeIbHBbIE aTOMHASI U MOJIEKYJasipHasi Macchl. [loHsTHE 00 OTHOCUTENEHON aTOMHOU M
MOJIEKYJIIDHOM Maccax Ha OCHOBE BOJOPOAHOM enuHULBL. HaxokIeHne OTHOCHUTEIBHON
aTOMHOW MacChl XHMHUYECKHUX 3JIeMeHTOB 110 Taomuie JI. 1. Mennencena.

Haxo:xeHne OTHOCUTEJILHON MOJIEKYJSIPHOH Maccbl 1O ¢GopMylie BeIIecTBa KaK CyMMBI
OTHOCHUTEJIBHBIX aTOMHBIX MaCC, COCTABIISAIOLINX BEIIECTBO XUMUYECKHUX 3JIEMEHTOB.

MaccoBast 1011 XMMH4Y€CKOI'0 3JIeMeHTa B CII0O)KHOM BemlecTBe. [loHsiTe 0 MaccoBoi noie
XHUMHYECKOTO 3JIEMEHTA (W) B CJIOHOM BEIIECTBE M ee pacuer mo (OpMYyJie BEIIeCTBa.
Haxoxnenue ¢popMyiibl BelecTBa Mo 3Ha4€HUSIM MacCOBBIX JI0JIel 00pa3yIoluX €ro 3JIEMEHTOB.
Yucrtele BemecTBa U cMecH. [TonsTie o uncroM BemiectBe U 0 cMecu. Cmecu razoo0pasHble
(BO31yX, IPUPOJHBIN Ta3), )kuakue (HedTh) U TBEpble (TOPHbIE MOPObI, KYJIMHAPHBIE CMECH U
CMC). CMmecu roMOTreHHbIE U T€TEPOTeHHBIE.

O0bemHast 1011 KOMIIOHEHTA ra3oBoii cmecu. [loHsTHE O BO3ayXe M MPUPOIHOM Tasze. Pacuer
00beMa KOMIIOHEHTa Ta30BOM CMECH MO ero 00beMHOH /1051e 1 HA00OpOT.

MaccoBas 10,15 BellecTBa B pactBope. [loHsaTHe 0 MaccoBO# o€ BelecTBa (W) B pacTBOPE.
PactBOopuTEens M pacTBOPEHHOE BELIECTBO. PacueT macchl pacTBOPEHHOIO BEILIECTBA 110 Macce
pacTBOpa M MacCOBOH [10JIe paCTBOPEHHOI'O BELIECTBA M JPYTHE pacueThl ¢ MCIOJIb30BaHUEM
JTUX MOHATHM.

IIpakTuueckas padora «lIpurotoBieHue pacTBopa C 3aJaHHOM MaccoBOM  JoJieit

PACTBOPCHHOI'O BCIICCTBA».



MaccoBas nouas npumeceil. Ilonsatue o yucToM BewiecTBe M mnpuMecu. MaccoBas 1o
npumMecu (W) B oOpaslie HCX0IHOro BemecTBa. OCHOBHOE BeleCTBO. PacyeT Macchl OCHOBHOTO
BEILECTBA II0 MAacce BEUIECTBA, COACPIKALIEIO OINPEICICHHYI0O MAacCOBYIO JIOJIK0 IPHUMECEH, U
JPYrUe pacyeThl C UCIIOJIb30BAaHUEM ITHX MTOHATHUH.

JdemoncTpanuu. Munepaisl Kynput U TeHOpUT. Koymekuuu pas3inyHbIX BHUIOB MpaMmopa U
u3enuii (WM WUTocTpaluii u3nenuii) u3 Hero. CMech peyHOro M CaxapHOro IMecka U UX
pasnenenue. Komnekmus nedtu u HedTenpoaykToB. Komekius ObITOBBIX cMeCel (KyTMHAPHBIX
cmeceir, CMC, mamnyHel, HamuTKOB W Ap.). JlmarpaMma 0OBEMHOrO cocTaBa BO3/yXa.
JnarpaMma 0OBEMHOTO COCTaBa MPHUPOAHOro Tasza. OOpaslbsl BEUIECTB W MaTepHAJIOB,
COZIeprKalIUX OMPEACIICHHYIO JOJII0 IPUMECEH.

JlaGopaTopHble onbIThI. V3ydeHne cocTtaBa OBITOBBIX KYJWHAPHBIX U XO3SIMICTBEHHBIX CMecel
o STHKeTKaM. M3ydeHue cocTtaBa HEKOTOPBIX OBITOBBIX M (hapMalleBTUYECKUX IMPENaparos,
COZIepKALIUX OIIPENEICHHYIO JOJI0 IIPUMECEH 110 UX ITUKETKAM.

3. SIBJjieHMs1, MPOUCXOASIIIIUE C BelleCTBAMMU. 74.

Pasnenenue cmecei. lloHATHEe O pasnerneHHMH cMecel M O4YMCTKE BewlecTB. Hexoropele
npocTeiiiie crmocoObl pa3ieNieHus CMeceil: MPOCeHBaHUE, pa3JelieHue CcMeced MOPOIIKOB
Keleza W Cepbl, OTCTaWBaHWE, JEKAHTAalWs, HEHTPU(PYTHPOBAHUE, pPaA3JCICHHUE C TOMOIIBIO
JEIUTENBHOU BOPOHKHU.

®duabTpoBanue. QunpTpoBaHue B JsabopaTropuu, ObITY W Ha mnpousBojacTBe. I[loHsATHE O
¢bunbTpare.

Ancopouus. [Torstue 06 aacopommu u agcopOeHTax. AKTUBUPOBAHHBIN YrOJIb KaK BayKHEUIITUH
aJIcOpOeHT, €ro MCIOJb30BaHUE B OBITY, Ha MPOU3BOJICTBE M B BOCHHOM Jeie. YCTpPOHCTBO
MIPOTUBOrasa.

JucTniiisauusa.  JlucTwuianus Kak NOpolLiecC BBIACJIECHHUS BeEllecTBA W3 JKUIAKOM CMECH.

JuctunnrpoBaHHasi BoJa U 00JIaCTH €€ IPUMEHEHHUS.

Kpucrasamsanuss wid BbinapuBaHue. Kpucrammmzanuss U BbeIIapuBaHue B JabopaTopHH
(xpuctamm3aropsl ¥ ¢apdopoBble YalIKK AJs BbIIapuBaHUA) U npupone. Ileperonka Hedru.
Hedrenpoaykrel. @pakiimoHHas eperoHKa XKHIKOTO BO3IyXa.

IIpakTHyeckast padora «O4HCTKA NOBAPEHHOM COJTH».

Xumuyeckue peakuuu. [loHsaTHe 0 XMMHUYECKON peakMU KaK IPOLECCE MPEBPALIEHUS OJHUX
BELICCTB B Ipyrue. Y CIOBUSA TEUECHUS U IPEKPAILEHUS XUMUYECKUX PEaKLUi.

IIpusHaku xuMH4YeckMX peakuuil. [Ipu3Haku XMMHMYECKUX pe- aKLIMW: M3MEHEHUE LBETa,
BBINAJICHUE 0CAJKa, PACTBOPEHUE NIOJYYEHHOIO OCa/IKa, BBIICICHUE Ta3a.

JdemoncTpaumu. IIpocenBanne cMecu MyKH U CaxapHOro rnecka. Paznenenne cmecu mopomkoB
cepbl M jkene3a. PaszneneHne cMecu NOPOILIKOB CEpbl M Mecka. PasneneHne cMecu BOIBI U
pacTUTENBHOIO Macjia ¢ [OMOILIBI0  JIEIUTENbHONM  BOpoHKU. LleHTpudyruposanue.
@unbrpoBanue. Komnekius pecnupaTopHbIX MacoK W MapJIeBbIX MOBS30K. AJCOpPOLIMOHHBIE
CBOMCTBa aKTUBHpOBaHHOro yris. CuiuKareiab W €ro MNpPUMEHEHUWE B OBITY U JIETKON
npoMbllnuieHHOCTH. [IpoTuBoras u ero ycrpoiictso. [lonydeHnne nucTUNIMPOBaHHOM BOABI € MO-
MOIIBIO JTAOOPAaTOPHOW YCTAHOBKM Ui TEPEroHKW >KuAakocted. Pazgenenne cmecu
IepMaHraHaTa u JuxpomMara Kajus crnocodom kpuctaumzannu. Komnekus

«Hed1p m HedrenpoaykTs». B3aumozeiicTBre NMOPOIIKOB jKejle3a M Cepbl MPH HarpeBaHUU.
[lonydyeHue yriekucioro rasa B3auMOIEWCTBHEM MpaMopa ¢ KHCIOTOW M OOHApYXKEHUE €ro C
IIOMOIIBI0  M3BECTKOBOM  BOABL.  KaTanuTuueckoe pas3ioKeHHME IEpOKCHAa  BOAOPOAA
(xaTamu3aTop — AMOKCUA MapraHia). depMeHTaTUBHOE pa3iioKEeHUE MEPOKCHIA BOAOPOAA C
MIOMOIIBI0 KaTana3bl. KHUCIOTHBIM OTrHETYIIMTENb, €ro YCTPOMCTBO W NPHUHIMI JEHCTBHSL.
Peakuus He#Tpanuzanuu oOKpalleHHOro (eHoa(pTalenHoOM pacTBOpa IIEJIOYH KHUCIOTOM.
BsaumopeiicTBue pacTBopa nepMaHraHara u JuxpomaTa Kajlus ¢ pacTBOPOM Cylb(uTa HaTpusl.
[Nonmyuenue ocaaka ruapokcuaa meau (II) wnmm rumpokcuna sxenesa (III) peaxmmeit oOmeHa.
PactBopeHrne TMONYy4eHHBIX OCAJKOB THMIAPOKCUAOB MeTAIOB  KucioTo. [lomyueHue
YTJIEKHUCIIOTO Ta3a B3aMMOJIEHCTBHEM pacTBOpa KapOoHaTa HATPUs C KUCIOTOH.

JlaGopaTopHble onbIThl. Pa3znenenne cMecu cyxoro MoOJoKa M PeyHoOro necka. M3rorosieHue
¢uibTpa M3 (UIBTPOBaIbHOM Oymarum uiau OymaxHoil canderku. M3roroBineHune MapieBbIX
MOBSI30K KaK CpeJICTBAa HMHIWBUIYalbHOW 3alUTHl B NEpUOA SIUAeMHHM rpunma. M3yuenue
COCTaBa M NPUMEHEHUS CHHTETHYECKHX MOIOLIMX CPEACTB, COAEpIKAIUMX HH3UMBL I3yueHue
YCTPOMCTBA 3a)KUTaJIKH U €€ IIJIAMEHH.



4. Pacckasbl 10 XMMHH. 34.

Pacckasbl 00 y4yeHbIX. Bobiparonuecst pycckue ydeHble-XUMUKHU: KU3Hb U AesTeabHoCTh M. B.
JlomoHocoBa, /JI. 1. Menaeneesa, A. M. bytneposa.

Pacckasbl 00 snmemMeHTax M BellecTBax. MeTayibl: allOMUHUM, jkene3o, 30510To. Hemeramsl:
azort, Bojopoa. Boga. Xnopua narpus. Kapoonar kanbius.

Pacckasbl 0 peakuusax. orocunres. ['openne. Koppos3us meTtamios.

IIpakTyeckas padora (FoMamHMI 3KcnepuMeHT) «BblpammBaHue KPHCTANIOB COJIW».
IIpakTHyeckas padora (AomMalHuil YkciepuMenT) «Koppo3usi meranios».

5. Padora Hag npoekTamu. 44.

TeMaTHyecKkuil IVIAH NPOrpaMMbl BHEYPOUYHOM 1eATEJIbHOCTH
«XuMus 1J1s1 JTI0003HATEIbHBIX»

Ne HazBanue Tema 3aHATHA Bcero
pa3zeJa 4acos
1 Xumus B neHtpe | XUMHs KaK 4acTb ecTecTBO3HaHus. IIpenmer xumun 1
ecTeCTBO3HAHMA | MeTo/bl U3yUYeHHUs] €CTeCTBO3SHAHUS 1
(114) [TpaxkTuueckas padora Ne 1 «3HaKOMCTBO ¢ 1

nabopaTopHbIM 000opynoBaHueM. [IpaBuiia TeXHUKH
0€30macHOCTH Mpu padboTe B
XMMHUYECKOM KabuHeTe (11a00paTopun)»

[Tpaktuueckas padora Ne 2 «HaburoieHue 3a ropsuieit 1
cBe4Ol. YcTpoiicTBo ciupToBKU. [IpaBuia paboTsl ¢
HarpeBaTeJIbHbBIMH IPUOOpaMI»

MoienupoBanue 1

[EEN

XuUMH4YECKasd CUMBOJIMKA

[EEN

XuMmus U pusnKa. YHUBEpCAIbHBIA XapaKTep MOJ0KEHUI
MOJIEKYJISIPHO- KHHETUYECKOM TeOpUn

XuMus U (1)I/I3I/IKa. ArperaTHble COCTOsAAHUA BCIICCTBA

Xumus v reorpadust

XuMus 1 OMOJIOTHS

KadecTtBeHHEIC PCaKru B XUMHUHU

2 Martematuka B | OTHOCHUTEIBHBIE aTOMHAsI U MOJIEKYJIIPHAs: MacChl

N

xumu (9 1) MaccoBast 10 XUMHYIECKOTO dJIEMEHTA B CI0KHOM
BEIIIECTBE

[EEN

O0beMHAas 1011 KOMIIOHEHTA ra30BOIl CMECH

[EEN

YucTrle BelleCTBa U CMECH

MaccoBas 101151 BEIIECTBA B paCTBOPE 1

[TpakTnueckas padora Ne 3
«[TpuroroBnenue pacTBopa ¢ 3aJaHHOW MacCOBOM J0JIEH
PACTBOPEHHOT'O BELIIECTBA

MaccoBas 101 mpuMecei 1
Pewenue 3ana4 1 ynpaKHeHUH 110 TEME
«MartemaTHKa B XUMHAN»

Pemenue 3anay u ynpaxxHeHH 10 TeMe 1

«MaTeMaTUKa B XUMUM
3 SBaenus, Pa3nencnue cmecei 1
npoucxoasmue ¢ | duibrpoBanue 1
BemecrBamu (7 | AncopOrms 1
q) JucTruIA U 1
ITpaktuueckas padorta Ne 4 «OuncTka MOBaApEHHOW COJIH) 1
XVUMHUYECKUE PEeaKIHH 1
[Ipr3Haky XMMHUYECKUX PEAKIINHI 1
4 Paccka3sbl o VYyeHnnueckas KOHpepeHIHs 1

xumun (34) «Briarommecs pycCkue ydeHble-XUMUKN». O KU3HHU U




nesteabHocTH M. B. JJomoHOCOBA,
J. . Menneneesa, A. M. bByrneposa

Konkypc coobmenuit yuamuxcs «Moe modumoe
XMUMHYECKOE BEIIECTBOY» 00 OTKPBITHH, OTYISHUHU U
3HaAa4YCHUU BI)I6paHHOFO XUMHNYECKOI'O BEIICCTBA

CeMuHap 10 UTOraM JOMAIIHETO UCCIIEA0BATENBCKOTO
JKCIIEPUMEHTA:

IIpakTHyeckas padora Ne 5

«BpIpamyBanne KpuctauioB conn». KoHKypc Ha mydmmii
BBIPAILICHHBIA KPUCTAJLIL.

IIpakTHyeckas padora Ne 6 «Koppo3us meTanosy.
Konkypc Ha nydiiie pekoMeHAaly Mo 3aiiuTe
METAJJIOB OT KOPPO3HUH

PaGora napg 1. Dman evibopa memul, nOCMano8KU yeu, 3a0ay
NMPOEeKTAMHU. uccne008aHus, 8blOBUNCEHUS 2UNOME3bL.
(44.) 2. Dman nranuposanus nymu 00CmudiceHus yeneti

uccne0o8amenbCeKux (npoekmmusix) pabom u 8160pa
He0OX00UMO20 UHCIPYMEHMAapUsl.

3. Oman npogedenus yuebH020 UCCIe008aAHUSA
(npoexmmuotl pabomul) ¢ NPOMENCYMOUHLIM KOHMPOIEM
30 X000M BbINOIHEHUS U KOpPeKYUell pe3yIbmamoa.

4. Oman ogpopmnenus, npedcmasnenus (3auyumoi)
npoOYKmMa npoeKmuou pabomoi
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