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IHosicHUTEeILHAA 3aNINCKA

Pabouas nporpamma 1o BHEypOUHOM NESTEIBHOCTH «XUMUS 1715 JTIF0O03HATENbHBIX» 1715 8 - 9-X
KJIACCOB COCTAaBJIEHA B COOTBETCTBUU ¢ TpeOoBaHUsIMU DenepanbHOro rocyAapcTBEHHOTO
00pa30BaTeNbHOIO CTaHapTa.

[TporpaMma noctpoeHa Ha CAEAYIOLUX MPUHIMIIAX
- [Ipunyun nayunocmu (3HaHUSL OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (PaKTax).

- Hpum;un nocne008amenbHOCmU U CUCIEMAMUYHOCIU (06y‘ICHI/I€ OT IIPOCTOI'0 K CJIOKHOMY,
«OT HC3HAHUA K 3HAHUIO, OT HCYMCHMUS K yMeHI/IIO»).

- [Ipunyun naensaonocmu (OCYIIECTBICHUE CBSI3U MEXK/1Y KOHKPETHBIM U a0CTPaKTHBIM).
- IIpunyun ocmvicrennocmu (IEPEHOC UMEIOLMXCS 3HAHUI B HOBYIO CUTYALUIO).

- [Ipunyun cosnamenvnocmu u akmusrocmy (IIPUMEHEHNE 3HAHUI Ha IPAKTUKE).
AKTYaJIbHOCTB JIaHHOM IIPOrpaMMBbl COCTOUT B M TOM, YTO OHA HE TOJIBKO AAE€T BOCIUTAaHHUKAM
[IPAKTUYECKHE YMEHHUS U HaBBIKH, (POPMUPYET HAYAIbHBIN OIBIT TBOPUYECKON AESITEIbHOCTU, HO
U Ppa3BUBAaET HMHTEpeC OOYy4aroIlerocsi K 3KCIEPUMEHTY, Hay4HOMY IIOUCKY, CHOCOOCTBYET
CaMOOIIPE/ICJIEHUIO YYaIluXCcs, OCO3HAaHHOMY BbIOOpPY mpodeccun. VYdyammecss CMOTYT Ha
IPAaKTUKE UCIIOJIb30BaTh CBOM 3HAHUS HAa YpOKaX XUMHUH U B OBITY.

Ileparornyeckasi nea1eco00pPa3HOCTh 3aKJII0YAETCHA B TOM, 4TOObI 3aMHTEPECOBATh y4YalllUXCs
B CaMOCTOSTEJIbHOM IPUOOPETEHUH TEOPETUUYECKUX 3HAHMNH M TNPAKTUUYECKUX YMEHUH U
HaBBIKOB, Pa3BUBATh MBIILICHHUE, JTIO003HATEILHOCTh, POPMHUPYS U TIOAJIEPIKUBAsE UHTEPEC K
XMMHH, HUMEIOLIEHl OrpOMHOE MPHUKIAJHOE 3HAuYEHHUe, CIO0COOCTBOBATH (DOPMUPOBAHHIO Y
yUYaIlIUXCsl 3HAHUM W YMEHHMH, HEOOXOJMMBIX B TIOBCEIHEBHOW JKM3HM /s O€30MacHOTro
oOpallleHus ¢ BeLECTBAMU, UCIIOJIb3YEMbIMHU B OBITY.

s storo B Kypc «XuMus 17 J1I0003HATENbHBIX» BKIIIOUEHBl Haubojee sipKue, HarysiIHbIe,
UHTPUTYIOIUE SKCIIEPUMEHTHI, CIIOCOOHBIE YBIIEUb U 3aMHTEPECOBATh YYAIIMXCS MIPAKTUYECKON
HayKON XUMHEMN.

B pamkax HamumoHanbHOro npoekra «OOpa3oBaHHE» CO3/1aHUE IIEHTPAa €CTECTBEHHO-HAayYHOU
HaIlpaBJIECHHOCTH

«Touka pocTa» MO3BOJNIMIO BHEAPUTH B MPOrpaMMy HCIOJIb30BaHUE IHU(POBOI 1abopaTopuu U
KayeCTBEHHO U3MEHHUTH MPOLECC 00YUEHHS] XUMUH.

KonnyecTBeHHbIE SKCHEPUMEHTHI  IO3BOJIAT IOJIyyaTh JOCTOBEPHYIO HH(OpPMALUIO O
IIPOTEKAaHWM TE€X WJIM HMHBIX XHMMHUYECKMX IIpoleccax, O CBOWcTBax BemecTB. Ha ocHoBe
HOJYYEHHBIX HKCIEPUMEHTAIBHBIX JAaHHBIX OO0y4aeMble CMOTYT CaMOCTOSTENBHO JIeNaTh
BBIBOJIbI, 0000IIaTh pe3ynbTaThl, BBIABIATH 3aKOHOMEPHOCTH, 4YTO OJHO3HA4YHO OyneT
CHOCOOCTBOBATh MOBBILIEHUIO MOTHBAILIMN O0YUEHUS IIKOJILHUKOB.

Heab nporpammsl:

@opMUpOBaHUE Yy YYaIUXCSl HAYYHBIX MPEICTaBICHUM O XMMHUU B IOBCEJHEBHOW >KU3HU
YeJoBeKa dYepe3 MpoOyXKIeHHEe HHTepeca U pa3BUTHE NPOPECCHOHATIBHBIX CKIOHHOCTEH K
MPEAMETY XUMHUSL.

3amaun:

Oopa3oBarte/ibHbIE:

- pacIIUpUTh KPYTro30p y4alIuXxcs O MUPE BEIIECTB;

- MCII0JIb30BAaTh TEOPETUUECKHUE 3HAHUS 110 XUMUU Ha MMPAKTUKE;

- 00y4HTh TeXHHKE 0€30MaCHOCTH MPU BHITOTHEHUH XUMHUYECKUX PEaKIIHIA;

- copMuUpOBaTh HaBBIKM BBIIIOJIHEHUSI TNPOEKTOB ¢ wucnoib3zoBanueM UWKT u uudposoro
000py/I0BaHUs;

- BBISIBUTH TBOPYECKHU OJJaPEHHBIX 00YYaIOIIMXCS ¥ IOMOYb UM MPOSBUTH CEO4.

PassuBarompme:

- CIOCOOCTBOBATh PA3BUTHUIO TBOPUECKHUX CITOCOOHOCTEN 00yJarOIIUXCS;

- popmupoBats MKT-koMIeTEeHTOCTH;

BocnuraresbHbie:



- BOCITMUTAaTh CaMOCTOATCIbHOCTDE ITPH BBINIOJTHCHUN pa6OTBI;

- BOCIIUTAaTh YyBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBH3MA, YMEHHE paboTaTh B KOMaHI€; BOCIIUTATh
YyBCTBO JINYHOW OTBETCTBEHHOCTH.

CBs3b cofepKaHUsl MPOrPaMMbl BHEYPOUHOIi /1eSITeJIbHOCTH € Y4eOHbIMHU MpeIMeTaMM:
Kypc BHEYpOUHOI JesITeTbHOCTH HACHHO U COAEPIKATEIBHO CBA3aH ¢ 0a30BBIM KypCOM XUMUU H
MO3BOJIET MOJIEP)KUBATH B3aUMOCBSI3U TEOPUU U MPAKTUKU, (POPMUPYET YCTONUUBYIO
NOTPEOHOCTh MPUMEHSATH IIOJYyUYEHHbIC 3HAHUS U HABBIKY B IOBCEAHEBHON KU3HU.

[TporpamMmMa ocTpoeHa Ha OCHOBE MeKIPeIMeTHON MHTerpauuu ¢ pu3nkoi, MaTeMaTUKOi,

OuoJiorucH u APYruMu €CTCCTBCHHO-HAYYHBIMU IPEAMCTAMMU.

DopMbI 3aHATHH:

B o6pa3oBaTenpHOM Ipoliecce UCIOIb3YHTCS pa3inyHble (POPMBI TPOBEACHUS 3aHATHSL:
- Oecenpl;

- JICKLUU;

- CEMHHApBI;

- IPAKTUYECKOE 3aHATHUE;

- XUMHYECKHUI KCIIEPUMEHT;

- paboTa Ha KOMIIbIOTEPE;

- DKCKYPCHH;

- BBIIIOJIHEHUE U 3aILUTa [IPOEKTOB.

Pe:xxum nposegennsi: 34 yaca B rof - 1 pa3 B Heaento. Bee 3aHATHSA 110 BHEYPOUHOMI
JESTEIIbHOCTH MPOBOISATCS MOCIE BCEX YPOKOB OCHOBHOTO PACIIUCAHUS, MPOIOJKUTEIILHOCTD
cootBercTBYeT pekoMeHnauusm CaunlluH, 1. e. 40 MmunyT.

I[lnanupyemMsble pe3y/ibTaThbl OCBOCHHUSI 00Yy4AKIIUMHUCS NPOrPaMMbl (BHey4eOHO)
BHEYPOUHOIi 1eATeJbHOCTH JINUHOCTHBIE pe3yibTaThl:

-4yBCTBO TOPJOCTU 33 POCCUUCKYI0 XMUMHUYECKYI0 HAYKY M JIOCTH)KEHHUS YUYEHBIX; YBAaXKEHUE U
MIPUHATHE JOCTHXKEHUN XUMHH; JIFOOOBh U OEPEKHOE OTHOIICHUE K MPUPOJIC; YBAKEHUE U yUET
MHEHHUU OKPYKAIOIINX K JINYHBIM JIOCTUKEHUSAM B U3yY€HUHU XUMUU;

- OCO3HAaBaTh €IMHCTBO U LIEJIOCTHOCTb OKPY’KAIOIIEro MUPa, BO3MOKHOCTH €0 M03HaBAEMOCTH
1 00BICHUMOCTH Ha OCHOBE JIOCTI/DKCHI/Iﬁ HAYKH,

- IIOCTCIICHHO BBICTPAMBATH COOCTBEHHOE LECJIOCTHOC MUPOBO33PCHUC: OCO3HABATDH HOTpe6HOCTb
N TOTOBHOCTH K CaMOO6paSOBaHI/II-O, B TOM YHUCJIC U B paMKax CaMOCTOSITEILHON AEATEIbHOCTH
BHC IIKOJIbI,

- OIIEHWBATh JKU3HEHHBIE CUTYAIlMU C TOYKH 3pEHUsI 0€30MacHOr0 00pa3a KU3HU M COXPAHCHHS
3/10pOBbB;

= OICHUBATh 9KOJIOTHYCCKUM PUCK B3aMOOTHOIIICHHUI YeIOBEKa 1 pupoOdbl.

- q)OpMI/IpOBaTB 9KOJIOTMYCCKOC€ MBINIJICHUE: YMCHUE OCHUBATH CBOIO ACATCIIBHOCTD U IMTOCTYIIKH
JIpYruxX JIIOJAEHM C TOYKM 3pPEHUS] COXPAHEHHUS OKpPYXKAlolled CpeAbl - rapaHTa >XU3HU U
Oyraromosryuusi JIr0Iei Ha 3emIie.

MertanpeaMeTHbIMH pe3yjibTaTaMU HU3yueHUs! Kypca «XUMHs AJis JIF0O03HATENIbHBIX)» SBISETCS
dopmHpoBaHUEe YHUBEpCAIbHBIX YueOHbIX aeiicTBuit (Y'Y ).
Perynstusubie YY/:

- CaMOCTOSITENIbHO OOHapyXuBaTh U (OPMYyTUPOBATH Y4eOHYIO MpoOIEMy, ONpPEeNsTh IENb
y4eOHOM JeTENHHOCTH,

- BBIIBUTATh BEPCHUU peIIEeHUs MPOOJIEeMbl, OCO3HABAaTh KOHEYHBIH pe3yjibTaT, BHIOMpPATh W3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEJCTBA JOCTHKEHHUS 1IN,



- OCYIIECTBJISATH IIEJICNONIaraHne, BKIIOYash TOCTAaHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHUe
MPAKTUYECKOHN 3a7]aui B TO3HABATENIbHYIO;

- COCTaBIIATH (MHAWBUIYAJIbHO WU B TPYIIIE) IJIaH PelIeHUs TPOOIeMbl;

- paboras IO IUIaHy, CBEPATh CBOH JCHCTBHS C IIEJIBIO M, NMPH HEOOXOAMMOCTH, HCIPABIATH
OIIMNOKK CaMOCTOSTEILHO;

- YYMTBIBATL Pa3HbIC MHCHUA W CTPECMHUTHBCA K KOOPpAWHALMH Pa3JIAYHBIX HOSI/ILII/Iﬁ B
COTPYAHHUYECTBE,

- B IMAJIOTE C YUYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIILHO BRIPAOOTAHHBIC KPUTEPHUH OICHKH.
ITo3naBarenbHbie YY/I:

- QaHAJIN3UPOBATH, CPABHUBATH, KIACCH(PHUIIUPOBATh U 00001maTh (HaKThI U ABJICHUS. BBIABISATH
MIPUYHMHBI U CICACTBHUS MIPOCTHIX SBICHHM.

- OCYyIECTBJIATL CpaBHCHUEC, KJ'IaCCI/I(bI/IKaLII/IIO, CaMOCTOATCIIbBHO BBI6I/Ipa$I OCHOBaHHA H
KPpUTCPpUH OJI YKA3AHHBIX JIOTUICCKUX onepaunﬁ;

- CTPOMTB JIOTHYECKOE PACCYXACHHUE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUYMHHO-CIEICTBEHHBIX
CBS3EN.

- C031aBaTh CXEMAaTUYECKUE MOJIEIIH C BBIJICJICHHUEM CYIIIECTBEHHBIX XaPAKTEPUCTUK OOBEKTA.
- COCTABJSATH TE3UCHI, PA3IMUHBIC BUJIBI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
- NpeoOpa3oBbIBATH UH(OPMAIIUIO U3 OJTHOTO BUA B APYroi (Tabiauily B TEKCT U TIp.).

- YMETBb ONpcaAciiaTb BO3MOXHBIC HCTOYHUKH H€O6XOZII/IMI)IX CBCZIGHI/IIZ, IMPOU3BOAUTL IIOUCK
I/IH(l)OpMaI_II/II/I, AHaJIM3UPOBATh U OLICHHBATDH eé JOCTOBCPHOCTD.

- 0000111aTh TOHSTHS - OCYIIECTBIIATH JIOTUYECKYIO OMEPAIHIO MepeX0/ia OT MOHATUN C MEHBIIIUM
00BEMOM ITOHATUSIM ¢ OOJILIINM 00BEMOM;

- CTpOI/ITB JIOTUYCCKHUC paCCY)KI[CHI/Iﬂ, BKJIFOYAKOIIIHNC yCTaHOBJ'IeHI/Ie HpI/I'-II/IHHO-CJIGI[CTBeHHBIX
CBS3EN.

- OOBSICHATH SBIIEHUS, MPOLECCH, CBSI3M U OTHOILEHUS, BBISBISEMBbIE B XOJI€ HCCIEIOBaHUS,
OCYIIECTBIISITh BBIOOp Hambosee 3(h(PEKTUBHBIX CIOCOOOB PEIICHHUS 3a/1ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBUH.

KommyHukaruBubie YY/I:

- yMmeTb (QOpMYyIHpPOBaTH COOCTBEHHO€ MHEHHE | TMO3UIUI0, apTryMEHTUPOBAaTh €€ W
KOOPJMHHUPOBATH €€ C TIO3UIIMH TAPTHEPOB B COTPYIHUYECTBE TIPU BHIPAOOTKE OOIIETO pelIeHU s
B COBMECTHOM JICSATEIIHLHOCTH;

- oToOpa)kaTb B peYd COJAEpP)KAHHME COBEpPIIAEMBIX JAEUCTBUN, Kak B (opMe TIpOMKOI
COLIMAJIM3MPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEH peun;

- YMETb apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;

- YMCTb OCYHICCTBJIATH B3aHMHBIM KOHTPOJIb U OKa3bIBaATb B COTPYAHHUYCCTBC HCO6XOI[I/IMyIO
B3aMMOIIOMOIIIb,

- yMeTh paboTaTh B IPYMIE - YCTaHABJIMBATh paboune OTHOIICHUS, 3((PEKTUBHO COTPYIHUYATH
U coco0CTBOBATh MPOAYKTUBHOMN KOOMEPALIUH.

[IpenmMeTHBIMHU pe3yJIbTaATAMHU U3YUYCHUS MPEAMETA SBISIOTCS CIEIYIONINE YMEHHUS:
- OCO3HAHUE POJIU BEILIECTB;

- OIPENENATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;



- OOBSICHATD POJIb BEIIECTB B MX KPYTOBOPOTE;
- PaCCMOTPEHUE XUMHUYECKUX IPOLECCOB;

- UCTOJIH30BATh 3HAHUS XUMHH MTPU COOIOICHUH MTPABUII HCIIOJIB30BAHMS OBITOBBIX XMMUYECKUX
IIPENapaTos;

— pa3nuyaTh onacHble U 0e30MacHbIe BEIIECTBa,;

- IPUBOJUTH IIPUMEPBI XMMUYECKUX IIPOLIECCOB B IIPUPOJE;

- HaxOJUThb YEPTHI, CBUACTEIILCTBYIOIIME 00 OOIMX MpHU3HAKAX XUMHUYECKUX IMPOIECCOB U UX
pa3INuMsX;

- ICTIIOJIb30BaHNE XMMHYCCKUX 3HAHUI B 6I>ITy;
- OOBSCHATH 3HAUCHUC BCIICCTB B )KU3HU U XO3SICTBE YCJIOBCKaA,
- OOBSICHATH MHUDP C TOYKH 3PCHUA XUMUU,

- (hopmupoBaTh npeacTaBieHus o OyayeM npohecCHoOHaTLHOM BBIOOPE.

Kpome Toro, 3aHsTHs TpHU3BaHbl MPOOYAWTH Yy YYalIUXCSd HMHTEPEC K XUMHUYECKOW Hayke,
CTUMYJIMPOBaTh JajibHENIIee M3ydyeHUE XUMHMU. XHUMHUYECKUE 3HaHUA, C(HOpPMHUpPOBAHHBIE Ha
3aHATUAX, WHQOPMALIMOHHAS KYJIbTypa YYalmuXxcs, MOTYT OBITh HCIIOJNIB30BAaHBl MMM JUIS
PACKpBITUS Pa3INYHBIX IPOSBICHUN CBSA3M XUMHUH C KU3HBIO.

Conep:kanue Kypca

MHCTpyKTaX 10 TeXHUKE 0€30MacCHOCTH MPOBOAMTCS Ha KaKIOM 3aHATHU IEpel] MPOBeIeHUEM
9KCIIEPUMEHTA.

1. Xumus B neHTpe ecrecTBO3HaHusA. 114.

Xumus Kak 4actb ecrecTBo3HaHus. IIpeamer xumuu. EcrecTBO3HaHNE — KOMILJIEKC HayK O
npupone: (QU3MKH, XUMUHU, Ouojoruu u reorpaduu. IlojoxkuTenbHOE U OTpULIATENBHOE
BO3/ICHCTBHE YeIOBEKa Ha MPUPO.Y.

[Mpenmer xumuu. Tena u BemectBa. CBONCTBAa BEHIECTB KaK MX WHAWBUAYAIbHBIC TPU3HAKH.
CBoiicTBa BeIlIecTB Kak OCHOBA UX MPUMEHEHHS.

Mertoabl wu3ydyeHMsi ecrecTBO3HAHMAA. HaOmroneHue Kak OCHOBHOW METOJ| TO3HaHUS
OKpY’KaloIIero Mupa. YcCIOBUsS MNpoBeAeHUs HaOmojeHus. ['mmore3a Kak NpearnoyiokeHue,
OOBsCHSIONIEE WIM MpeicKa3blBalollee MPOTEKaHUE HAONI0AaeMOro SIBJICHUS. DKCIEPUMEHT.
JlaGopatopus. DOkcnepuMeHT JlabopaTopHbli ©  jpomamHMA. CrocoObl  (QUKCHpPOBaHUS
pe3ynbTaToB 3KkcnepuMeHTa. CTpoeHHe MJIaMeHH CBEYH, CyXOI'0 TOPIOYEro, CIUPTOBKH.
IIpakTHyeckas padora «3HAKOMCTBO € JIA00PATOPHBIM 00opyaoBanueM. IIpaBuna TexHukn
0e30MmacHOCTH MpU paboTe B XUMHUUYECKOM KabuHeTe (71abopaTopun)y.

IIpakTnyeckas pabora «HaOualoneHume 3a ropsimedl cBe4ol. YCTPONCTBO CHUPTOBKH.
[TpaBuiia paboThI C HarpeBaTeIbHBIMU TPUOOPAMI.

MopenupoBanue. Mojenu kak abCTparupoBaHHbIE KOIUU U3y4aeMbIX OOBEKTOB U MPOIIECCOB.

Mogenu B ¢usuke. DnekrpodopHas MalIMHa Kak aOCTparupoBaHHasi MOJIENb MOJHUU. Mojaenu
B Ouonorun. buonormueckune mynsxku. Mojenn B XUMHM: MaTepHalibHble (MOJIENH aTOMOB,
MOJIEKYJI, KpUCTAJIJIOB, allllapaToB M YCTAHOBOK) M 3HAKOBBIE (XMMUYECKUE 3HAKU, XUMUUYECKUE
(bopMyIbl U XUMUYECKHE YPaBHEHHUS).

XuMunuyeckass CHMBOJMKA. XUMHYECKHe 3Haku. VX o0o03HavyeHHWe, TPOW3HOIICHHE U
uHpOpMalrs, KOTOPYIO OHU HecyT. Xumuueckue ¢popmyssl. FIx o0o3HaueHue, MpOM3HOLIEHHE U
uH(popMalLrs, KOTOpYIo OHU HecyT. HIeKchl U KO (PULIMEHTHI.

XuMusa M (QU3MKA. YHUBEPCWIbHBIM XapakTep IOJOKEHUM MOJEKYJIAPHO-KMHETUYECKON
teopun. lloHATHA «@romM», «MONEKylIa», «MOH». Kpucrammmdyeckoe COCTOSHHE BEILECTBA.
Kpucrannuueckue pemerku TBepAbIX BemecTB. Auddysus. BpoyHoBckoe IBHXKEHUE.



Xumust ¥ Qu3MKa. ArperatHele COCTOSHHSA BemiecTBa. lloHsATHE 00 arperaTHOoM COCTOSIHUU
BenlecTBa. ['a3o00pasHble, XKUAKKWE M TBepible BemiecTBa. Kpucraminueckue M amMopQHbIe
TBepAble BelecTBa. PU3NUECKUE U XUMUUECKUE SBJICHUS.

Xumusa u reorpadus. ['eonornyeckoe CTpoeHHE IUIAHETHI 3eMJIsi: sIAPO, MaHTHs, JUTOChEpA.
ONEMEHTHBI COCTaB TI'EOJIOTMYECKUX COCTAaBHBIX 4YacTel IUIaHeThl. MuHepansl M TOpHbIE
nopojapl. Marmatuyeckue M Oca/louHble (OpraHMYecKHe M HEeOpraHudyeckue, B TOM 4YHCIe U
TOPIOYUE) TOPOJIBI.

Xumuss u Ouosnorus. XUMHUECKUH COCTaB >KMBOM KIIETKU: HeOpraHuueckue (Boja U
MUHEpaJIbHBIE COJIHM) M OpraHndeckue (OenKu, KHUPHI, YIIEBO/Ibl, BATAMUHBI) BEIIECTBA.

IIpocTble U CIOXKHBIE BEIIECTBA, UX POJIb B JKU3HEACITEIIBHOCTH OPraHU3MOB.

buonorndeckas poib BoAbl B KUBOM kieTke. @otocunTe3. Ponb xmopodpumia B GpoTocunTese.
buonoruueckoe 3Hau€HUE KUPOB, OEIKOB, FPUPHBIX Macels, YIJIEBOAOB U BHUTAMUHOB JUIS
KU3HEJEATEIIbHOCTH OPraHU3MOB.

KauecrBennble peakuuu B XxuMHuH. [[OoHATHE O KAueCTBEHHBIX PEAKLUAX KaK O PEaKLMX,
BOCIIPHHUMAEMBIX C TIOMOINBIO 3pEHHs, CIIyXa, OOOHSHHS. AHAIUTUYECKUH IPPEKT.
OnpenensgemMoe BEIIECTBO W PEaKTUB Ha Hero. BO3MOXHOCTh HW3MEHEHUsT pPOJIM Ha
IIPOTUBONOJIOXKHYI0. PacnpocTpaHeHue 3amaxa OJEKOJIOHA, AYXOB MJIM JE30[l0paHTa Kak
npouecc auddy3un. OOpas3ipl TBEPABIX BEIIECTB KPHUCTAUIMYECKOTO CTpoeHHs. Mozenu
KPUCTAIIMYECKHUX PELIETOK.

Jemoncrpanuu. Kosuiekuusi pazHbIX Tel M3 OJHOTO BELIECTBA WM MaTepuala (Hampumep,
cTekina — JiabopatopHas mocyna). Koymeknus pa3inudHbiXx Ten wid ¢dotorpaduii Ten u3
ATIOMUHUS JJI1 WJUTIOCTpPAIlMM UJIEU «CBOMCTBAa — MpHMEHEHHEey». YuebHoe o0opyaoBaHue,
UCIOJIb3YEMOE NpU H3ydyeHUU (uU3MKu, Ouojoruu, reorpaduu M XUMHH. OJIEKTPOPOpHas
MammHa B jeWictBuu. ['eorpaduyeckue monenu (riaodyc, kaprta). buonormueckuwe mozaenu
(MyJsDKM OpraHOB M CHUCTEM OpPraHOB pAacTeHMM, XUBOTHBIX W uejoBeka). Pu3znyeckue U
XUMHUYECKHE MOJIENI aTOMOB, MOJIEKYJI BEUIECTB U UX KPUCTAJUIMYECKUX perieTok. O0beMHbIE U
IIApOCTEP>KHEBBIE MOJIENIM BObI, YIJIEKHCIOTO U CEPHUCTOrO ra3oB, MeTaHa. PacnpocTpanenue
3amaxa OJIEKOJIOHA, JyXOB MJIM [Je30]l0paHTa Kak mporecc auddysun. OOpasipl TBep- AbIX
BEIIECTB KPUCTATIMYECKOIO CTpPOeHMs. MoJenu KpUCTaJUIMYECKUX PeIIeTOK. TpH arperatHbix
COCTOSIHUS BOJIBI.

«IlepenuBanue» yriaeKuciaoro rasa B CTakaH Ha YypaBHOBEUIEHHbIX Becax. Koieknus
KPUCTAJNIMYECKUX U aMOP(HBIX BEIIEeCTB U m3aenuil u3 Hux. Komiekuus MuHepaioB (J1a3ypur,
KOPYH/, XaJbKONUPUT, (QUIIOOPHUT, TanuT). Kossekuus TOpHBIX NOpoja (TPaHUT, paziIudHbIe
dopMBl KalbIUTa — MeJ, MpaMop, U3BecTHSK). Kommekius roproumx Hckomaembix (HedTsb,
KaMEHHBIN yroiyib, ciaHipl, Topd). CnupToBas SKCTPAKIUSA XJIOpO(dUIUIa U3 3€IEHBIX JIUCTHEB.
KauectBeHHast peakuusa Ha kuciaopold. KadecTBeHHass peakuus Ha YIVIEKMCIBIM  ras.
KauecTBeHHast peakiiys Ha U3BECTKOBYIO BOJY.

JlabopaTopubie ombITbl. OnKcaHWe CBONCTB KUCIOPOJA, YKCYCHOW KHCIIOTBHI, AJIIOMHHHS.
CrtpoeHue miuameHH (CBe4M, CIIUPTOBKHU, CyXOro roprodero). M3rorosieHne Mozenel MOJIEKYI
XMMHUYECKHX BEIECTB U3 IIacTwinHa. HabmoneHne OpoyHOBCKOTO IBUKEHUS YaCTUUEK YepHOU
TYyIIM TOJ MHKpPOCKOonoM. lM3ydyeHue rpaHuUTa € TOMOIIbIO YBEIMYHUTEIHLHOTO CTEKJA.
OOHapy)XeHue XKupa B CeMeHaxX IOJICOJHEYHHKa U rperkoro opexa. OOHapykeHHe (UPHBIX
Macell B aneiabCHHOBOM Kopke. OOHapykeHHe Kpaxmaia U Oenka (KJICHKOBHHBI) B MIIEHUYHON
Mmyke. [IpomyckaHne BbIIBIXa€MOT0 BO34yXa YEPE3 U3BECTKOBYIO BOJY.

2. MaremaTuka B XMMHUHM. 94.

OTHOCHTe/IbHbIE ATOMHAS U MOJIeKYJIsipHas Macchl. [ToHaTne 00 OTHOCUTENBHOM aTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOAHOM eAauHuIlbl. HaxoxkaeHrne OTHOCUTEIbHOM
ATOMHOM Macchl XUMUYECKUX d1eMeHTOB 1o Tabnuiie J[. . Menneneesa.

HaxoskaeHue OTHOCHTEJBLHOH MOJIEKYJISIPHOM Macchl M0 ¢GopMmylie BeHlecTBa KaK CyMMBbI
OTHOCHUTEJIBHBIX aTOMHBIX MAacC, COCTABJISIOIINX BEIIECTBO XUMUYECKUX JIEMEHTOB.

MaccoBasi 710/11 XMMH4Y€CKOI'0 3JieMeHTa B CII0KHOM BelecTBe. [loHsTHEe 0 MaccoBoit noine

XHUMUYECKOTO dJIeMeHTa (W) B CIOKHOM BEIIECTBE U €€ pacueT mo (DOPMyJie BEIIeCTBa.
Haxoxnenne popmysasl BelecTBa 1o 3HaY€HUSIM MAaCCOBBIX J10JIeH 00pa3yroIuX ero 3JeMEeHTOB.



Yuctblie BemecTBa U cMecu. [loHsATHE 0 YncTOM BemiecTBe u 0 cMecu. CMmecu ra3zoo0pa3HbIe
(BO31yX, MPUPOIHBIN Ta3), xkuakue (HeQTh) U TBepble (TOPHBIE MOPOIbI, KYJTUHAPHBIC CMECH U
CMC). Cmecu TOMOTeHHBIE U T€TEPOrCHHBbIE.

O0bemMHas 10J151 KOMIIOHEHTA ra3oBoii cmecu. [lonsitue o Bo3nyxe u npupogHoM raze. Pacuer
o0BeMa KOMITOHEHTA Ta30BOi cMeCcH 10 ero 00eMHOM J10JIe M HA00O0POT.

MaccoBas 10151 BelecTBa B pactBope. [lonsrue o MaccoBoii 1oe BemecTsa (W) B pacTBOpE.
PactBoputens u pacTBOpeHHOE BellecTBO. Pacuer Macchl pacTBOPEHHOTO BEIIECTBA MO Macce
pacTBOpa M MAacCOBOM J10Jie PACTBOPEHHOIO BEUIECTBa U JPYrHE pacueThl C HCIOJIb30BAHUEM
3TUX MOHATUH.

IIpakTnyeckas padora «lIpuroroBneHue pacTBopa C 3aJaHHOM MaccoBOW  JloJiei

PaCcTBOPCHHOI'O BEHICCTBAY.

MaccoBas nouas npumecei. Ilonstue o uymcrom BemiecTBe M InpumMecH. MaccoBass A0
npuMecH (W) B oOpasiie ucxoqHoro emiectsa. OCHOBHOE BelecTBO. Pacuer Macchl OCHOBHOTO
BEIIECTBA IO MAacce BEIIECTBA, COAEPIKAILIETO OIMpPEIEICHHYI0 MAacCOBYIO JIONII0 MpUMeceH, U
JPYTUE pacueThl C UCIOIb30BAHUEM 3TUX MOHATHI.

JemMoHcTpanuu. MuHepanbl KynpuT U TeHOPHUT. Konmekuuu pa3nuyHbIX BHUIOB Mpamopa U
u3nenui (WM WUTIoCTpanuid u3nenui) u3 Hero. CMech PEYHOrO0 M CAaXapHOTO MecKa M HX
paznenenue. Komnekuus nedtu u HedTenpoaykroB. Komnekiys ObITOBBIX cMecel (KyIMHApHBIX
cmecerr, CMC, mamnyHeil, HanmuTKOB W 1ap.). Juarpamma 0OBEMHOr0 cocTaBa BO3yXa.
Juarpamma 0O0BEMHOrO0 cOCTaBa MPUPOAHOro ra3a. OOpasibl BELIECTB W MaTepHalioB,
COJIEpIKalINX ONPEEIIEHHYIO J10JII0 IPUMECEH.

JlabopaTopHble onbIThI. V3yueHue coctaBa OBITOBBIX KYJWHAPHBIX U XO3SHCTBEHHBIX cMeceil
[0 ITHKETKaM. VI3ydeHume cocTaBa HEKOTOPHIX OBITOBBIX M (hapMaleBTHUECKUX MpPErnapaTos,
CoJIeprKalINX OMPEEIIEHHYIO JI0JII0 PUMECEH M0 UX ITUKETKaM.

3. SIBeHusi, npoucxo/simye ¢ BemiecCTBAMM. 74.

Pa3nesnienue cmeceii. Ilonsatue o pasgeneHun cmeceil M ouMcTKe BemiecTB. HekxoTopbie
NpOCTEHIINE CIMOCOOBI pa3leNieHus] CMecel: IMPOCeHBAaHMEe, pa3/elIeHHe CMECe ITOPOIIKOB
JKene3a U Cepbl, OTCTaWBaHUE, JEKaHTalMs, LEHTPU(PYTrHpOBAHUE, DPa3/ENeHUE C MOMOILBIO
JIEITUTENBHOW BOPOHKHU.

®OuabTpoBanue. DuIbTpoBaHME B J1abopaTopuu, ObITY M Ha mpousBojcTBe. [loHsATHE O
¢unbTpare.

Ancopouus. ITonstre 06 agcopOuun u agcopOeHTax. AKTUBUPOBAHHBINA yrojib KaK BayKHEHIIHIA
aJICOpOCHT, €ro HCIOJb30BaHWE B OBITY, Ha MPOU3BOJICTBE W B BOCHHOM Jeje. Y CTPOHCTBO
IPOTHBOTra3a.

Juetnansauus. JMCTWIISIMS Kak MpoLecC BbIAETICHHUS BELIECTBA M3 JKUIKOM CMeECH.

I[I/ICTI/IJ'IJ'II/IpOBaHHaSI BOJda U obmactu ee IMPUMCHCHUA.

Kpucrannusanuss miam BbinapuBanme. Kpucramnuzauus v BblapuBaHue B JaOoparopuu
(kpuctamusaropsl U (apdopoBble yallku A7 BbIMapuBaHusi) U npupoje. [leperonka Hedru.
Hedrenpoaykrel. @pakiinoHHast IeperoHKa >KUJIKOr0 BO3ayXa.

IIpakTnyeckas padora «O4YnCTKA MOBAPEHHON COTW».

XuMmnuyeckue peakuuu. [IoHATHE 0O XUMUYECKON PEAKIMN KaK IPOILecCce MPEBpPALICHUs OJHHUX
BELIECTB B JIpyrue. Y CIOBUS TEUEHUS U IPEKPALLEHUS XUMUYECKUX PEAKIUIL.

IIpu3Haku xuMu4YecKMX peakuuil. [Ipu3HaKM XMMHYECKMX pe- aKIWW: WU3MEHEHHE IBETa,
BBINA/IEHUE 0CAJIKa, PACTBOPEHNE NIOJYUYEHHOTO OCa/IKa, BBIIEIEHUE ra3a.

HemoncTpaumu. [IpocenBanre cMecu MyKH U CaxapHOro Iecka. Pa3aenenue cMecu moponkoB
cepbl M jkenesa. PasneneHue cMecu IOPOIIKOB cepbl M Iecka. PazneneHue cMecu BOABI U
pacTUTEIBHOTO Macjla € T[OMOIIBI0  JelIuTeNnbHOW  BopoHkH. LleHTpudyruposanue.
OunpTpoBanue. Kosekuuss pecnMpaTOpHbIX MAacOK M MapJieBbIX MOBSA30K. AJICOPOLIMOHHBIE
CBOMicTBa akTUBHpOBaHHOro yris. CuiMKareilb W €ro NpUMEHEHHEe B OBITY U JIETKOM
npoMblnuIeHHOCTH. [IpoTuBoras u ero ycrpoiictso. [lonydenre nucTUUIMPOBAaHHOM BOJBI € TO-
MOIIbIO  JTAOOPAaTOPHOW YCTAHOBKH JUIA TIEPETOHKM JKHUIKOcTed. Paznenenme cmecu
IepMaHraHaTa u IuxpomMara Kajius crnocooom kpuctaumsanuu. Komnekius



«Hedts n HedrenponykTs». B3anmMopelcTBHE MOPOIIKOB jKeje3a M Cephbl MPU HArpEBaHMU.
[TomydyeHue yriieKuciaoro ra3a B3auMOJECHCTBHEM MpaMopa ¢ KHUCJIOTOW M OOHapyKeHHUe ero ¢
IIOMOIIBI0  M3BECTKOBOM  BOAbL.  KaTanuTudeckoe pasioKeHHE INEPOKCHAA  BOAOPOAA
(kaTanmu3aTtop — AUMOKCUA Mapranina). depMeHTaTUBHOE Pa3iOkKEHHE MEePOKCHIa BOAOPOJA C
IIOMOIIBIO KaTana3bl. KHCIOTHBIM OTHETYIIMTENb, €r0 YCTPOMCTBO W NPUHLMUI JEHCTBHUS.
Peakuust HeifTpanuzanuu okxpameHHOro ¢GeHoadTalenHoM pacTBopa UIENOYH KHUCJIOTOM.
BsanmopelicTBie pacTBOopa nepMaHraHata U AUXpoMara Kajlusi ¢ pPaCTBOPOM CYJIb(QHTa HATPHSL.
[Tonyyenue ocanka ruapokcuna meau (II) wmm ruapokcuma xenesa (III) peakmuedr oOMeHa.
PactBopeHHE IOIY4YEHHBIX OCAaAKOB THAPOKCUAOB METAIOB  KHUCIOTOW. [lomyuenue
YIJIEKUCIIOTO Ta3a B3auMO/ICHCTBUEM PacTBOpa KapOOHATa HATPHUS C KUCIOTOM.

JlabopaTopHble onbIThl. Paznenenne cMecu Cyxoro MoJjioka U PeyHoro mnecka. Msrorosienue
bunpTpa M3 QUIBTPOBATLHON Oymarn wiu OymaxkHoW canderku. M3roToBieHue MapiieBBIX
NOBSI30K KaK CpEJACTBAa WMHIAMBUAYAJIbHOM 3allUThl B IEPUOJ 3MMAEMUHU rpunmna. M3yueHue
COCTaBa U NPUMEHEHUS CUHTETHYECKUX MOIOLIUX CPENICTB, COJEpKAlMX 3H3UMBI. M3ydyeHue
YCTPOMCTBA 3aKUTAJIKH U €€ IIJIaMEHU.

4. Paccka3pl o Xumuu. 34.

Pacckaspr 00 yueHbIX. Beiparommecs pycckue ydeHbIe-XUMUKHU: JKU3Hb U JesITenbHOCTh M. B.
Jlomonocoga, JI. U. Menneneesa, A. M. bytneposa.

Paccka3pl 00 sjieMeHTax M BellecTBax. MeTajulbl: adlOMHUHUM, Kene30, 30510T0. Hemeramsr:
a3oT, Bogopo. Bona. Xnopun natpus. Kapbonat kanbuus.

Pacckasbl o peakuusx. @orocunres. ['openne. Kopposust metaiuios.

IIpakTnyeckasi padora (HoMamIHMH KcNepuMeHT) «BpIpalmiMBaHue KPHUCTAIIOB COJH.
IIpakTuyeckas padora (nomamHuii 3kcnepumenT) «Koppo3ust MeTaL10B».

5. Pabora Hag npoekTamu. 44.

TeMaTHyecKuil IVIAaH NPOrpaMMbl BHEYPOYHOU AeATEILHOCTH
«Xumus 1Jis1 JH003HATEJIbHBIX)

Ne Ha3sBanmue Tema 3aHsATHSA Bcero
pasznena 4acoB
1 Xumus B eHTpe | XMMUs KaK 4acTh ecTecTBO3HaHus. IIpenmer xumun 1
eCcTeCTBO3HAHUA | MeTo/bl N3ydeHUs eCTECTBO3HAHMS 1
(114) [TpakTnyeckas padora Ne 1 «3HaKOMCTBO ¢ 1

nabopaTopHbIM 060pynoBanueM. [IpaBuna TeXHUKH
Oe3o0MmacHOCTH MpH padboTe B
XUMHUYECKOM KabuHeTe (J1abopaToprn)»

[Tpaktnyeckas padora Ne 2 «HabmtoneHue 3a ropsuieit 1
cBeyoil. YcrpoiicTBo ciupToBKHU. [IpaBuia paboTsl ¢
HarpeBaTelbHbBIMU IPUOOpAMU»

MopenupoBanue 1

[EEY

XuMHdeckas CUMBOJIUKA

[EEN

Xumus 1 pusnka. YHUBEpCalIbHbIN XapakTep MOJ0XKEeHUN
MOJIEKYJIIPHO- KHHETUYECKON TEOPHUH

XuMus U (1)I/IBI/IK3.. AFpCFaTHBIC COCTOsAHHA BCIICCTBA

Xumus u reorpadus

Xumud v OMOJIOTHS

KadgecTBeHHEIC PC€akKn B XUMHUU

2 MaremaTuka B OTHOCUTENBHBIE AaTOMHASL U MOJIEKYJISIPHAsE MACChI

RlRR R

xumuH (9 1) MaccoBas 10J11 XMMHYECKOT0 DJIEMEHTA B CJI0KHOM
BEILECTBE

O0BeMHast 10JIsI KOMIIOHEHTA ra30BOH CMECH

=

YucTrle BEIECTBA U CMECH

MaccoBast 1oJ1s1 BeIIECTBa B PacTBOPE 1

ITpakTuyeckas pabora Ne 3




«IIpuroroBiieHrE pacTBOpa C 3aJaHHON MacCOBOM J10JeH
PacCTBOPEHHOTO BEIIECTBA

MaccoBas 1o mpuMmeceit
Pemenne 3a1a4 u ynpaxxHeHUH 110 TeMe
«MaremaTuka B XUMHI

Pemenne 3a1a4 u ynpaxxHeHUM 110 TeMe
«MaTE€MaTUKa B XUMHHN»

SIBenus,
NMPOUCXOAsIIIHeE C
BemiecrBamMu (7

)

Pa3nenenune cmecent

DunbTpOBaHKUE

AncopOuust

JlucTrasamus

ITpaktrueckas padota Ne 4 «OuncTKka MOBaApEHHOW COJINY

XUMUYECKUE PEAKIIUU

[Ipr3HaKy XMMUYECKUX PEAKIIHI

Paccka3sbl o
xuMuu (34)

YyeHnnueckass KOHQEepEHIHS

«Bp1aronuecs pycckue yuyeHble-XUMUKN». O KU3HU U
nesrensHOCTH M. B. JIoMoHOCOBA,

J. 1. Menpneneea, A. M. bytieposa

N e R I I

Konkypc coobmennii yuamuxcst «Moe qrodumoe
XMMUYECKOE BELIECTBO» 00 OTKPBITUH, NOJYUECHUH U
3Ha4YCHUU BI)I6paHHOFO XUMHWYCCKOI'O B€IIECCTBA

CeMuHap 1o UTOraM JIOMAIHErO UCCIEA0BATEIBCKOTO
AKCIIEPUMEHTA:

IIpakTuyeckast padora Ne §

«BrIpanmuBanue kpucTayios conany». KoHkypce Ha mydmmi
BBIPALICHHBINA KPUCTAILI.

IIpakTuyeckas padora Ne 6 «Koppo3us meTamiosy.
KoHKkypc Ha J1ydime peKoMeHAalMH 10 3aIIUTe
METAJIJIOB OT KOPPO3UHU

PabGoTa nan
NPOEeKTAMH.
(44.)

1. Dman evibopa memvl, NOCMAHOBKU Yelu, 3a0ay
UCCNEO0B8AHUS, BbIOGUINCEHUSI 2UNOMESDI.

2. Oman naanuposanus nymu 00CMuiCeHUs yeel
uccne0o8amenbeKux (npoekmmusix) pabom u 8160pa
He0bX00UMO20 UHCIPYMEHMAapusl.

3. Oman nposedenus yuebH020 Uccied08aHus
(npoexmmuotl pabomul) ¢ NPOMENCYMOUHBIM KOHMPOEM
3a X00OM 8bINOIHEHUS U KOPPeKyuell pe3yibmamos.

4. Oman ogopmaenus, npedcmasnenust (3auumol)
NPOOYKmMa npoekmuou padbomol




