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Anpecart nporpammbl: 14-17 ner
Ilepuoa ocBoeHust mporpaMmmbl: 1 y4eOHbIN roj
O0bem nporpammel: 68 yacoB

1. KoMmiekc OCHOBHBIX XapPaKTePUCTHK IONOJHUTEIbHOM
o0meo0pa3zoBaTebHOM 001Iepa3BUBAIOLIEH IPOTrPAMMBbI

1.1. IlosicHuTe/IbHASA 32N CKA
IIporpamma «XuMHs B TOBCEHEBHOM )KU3HW SIBISAETCSA MPOrPAMMON
€CTECTBEHHO-HAYYHOU HAIPABICHHOCTH.
AKTYaJIbHOCTH IPOrPAMMBI.

X¥uMus — Hay4yHas JUCUMIUIMHA, PA3BUBAIONIAs YMEHUE JIOTUYECKU MBICIIUTD,
BUJIETh KOJIMYECTBEHHYIO CTOPOHY IPEIMETa (BEIIECTBA) U SIBJIICHUH, JE€JIaTh BBIBOIBI
u 0000meHuss. OCOOCHHOCTBIO [aHHOW MpOrpaMMbl SIBISIETCA TO, 4YTO B HEH
OCYILECTBJIICTCA ~ IIPONEACBTUYECKAss IMOATOTOBKA [JUIA MW3Y4YEHHUs XUMHMU B
NEPCHEKTUBE Ha TOBBIILIEHHOM WIA YIrIyOJI€HHOM YpPOBHSIX, BO3MOXHOCTb
NO3HAKOMHUTBCSI C BBOJAHBIMHU paszjefiaMu; OOydaroluecs, KOTOpbIE MPOSBUIH
MOBBIIIEHHBIA MHTEPEC K TEM WIM HWHBIM TE€MaM, MOTyT TMpH IOMOIIA
WHIMBHUIYyaJIbHON Y4eOHO-HCCIe0BaTENbCKON pabOThl 03HAKOMUTHCS C MATEPHAIOM,
KOTOPbIN BOOOIIE HE U3y4aeTCs B IIKOJbHON MpOrpaMMme.

[IporpamMmy OTIHMYAET W ACTETHUYECKUU ACIEKT, YPE3BBIYAWMHO BAXKHBIM JIJIA
(GbopMHpOBaHUS HWHTEIUIEKTYaJIbHOTO IMOTEHIHMAada OOyJarouuxcsi, pPa3BUTHUS UX
II03HABATEIIbHBIX MHTEPECOB M TBOPYECKOM AKTMBHOCTH, IIOCKOJIBKY TI'PaMOTHO
MOCTAaBJICHHbIE XUMUUYECKUE IKCIIEPUMEHTBI MOTYT OBITh OIIEHEHBI U C ACTETUYECKOM
TOYkH 3peHus. OO STOM TOBOPAT, HANpuUMeEp, HUCTOPUUECKHE Ha3BaHMs
HKCIIEPUMEHTOB: «epeBo lOmurepay», «30J0TOM NOXKIb», «Tpo3a B IPOOUPKEN,
«GUMHHMH Ccal», «BYJKaH Ha CTOJE» U T. A. B comepkaHuu mporpamMMmbl OTpaKeHa
UCTOPUS XUMHUU U OUOTpaduu BEIUKUX YUEHBIX, C IEATEIbHOCTHIO KOTOPBIX CBS3aHBI
T€ WU UHBbIE OTKPbITHA. Ha 3aHATHAX MIMPOKO UCHOJIBb3YETCs HAIISIAHBIA MaTepuall,
BO3MOYKHOCTH HOBBIX HWH(OPMAIIMOHHBIX TEXHOJOTUA M TEXHUYECKUX CPEICTB
oOyueHusi B TOKa3e (PparMEHTOB HCTOPUU CTAHOBJIEHUS U PA3BUTHS XUMHUU Kak
Hayku. Conep:kaHue 3aHATH HAPaBJIEHO HA OCBOCHHE XMMUYECKON TEPMUHOJIOTHH,

KOTOpass HUCIOJIB3YCTCA i1 PCIOCHUSA  3aHHUMATCIIBHBIX 3aga4, KOTOPBIC



BIIOCJIEJICTBUM TOMOTYT pe0sitaM MpUHUMATh Yy4YacTHE B UIpax, KOHKypcax,
onumnuanax. JlaHHbI Kypc OCYLIECTBIISET YyYEOHO-IIPAKTHUECKOE 3HAKOMCTBO CO
MHOTUMH  pa3/ielaMd XUMHUH, YAOBIETBOpPSAET TO3HABATENbHBIM HHTEpPEC K
npobsieMaM JaHHOW TOYHON HayKH, pa3BHBAaeT Kpyro3op, yriayOJseT 3HaHus B
JTAHHOM HAyYHOM JUCIUIUINHE.

HoBu3Ha 3akimtoyaeTcss B TOM, YTO MHOTHE BOIIPOCHI XUMHH HEpa3pbIBHO
CBSI3aHbI ¢ (PM3UKOW, OMONIOTHEN U SKOJOTHEH, 1 00pa30BaHHOMY YEJIOBEKY, YeM OBl
OH HE 3aHuMaicd B OyaymeMm, MOoJIe3HO HuX 3Hatb. [loaToMy B JaHHOU
o0pa3oBaTeNbHOM  MporpaMMe  peaau3yeTcs  CHUHTETHYECKHMH  TOIXoJ K
€CTECTBEHHOHAYyYHOMY OOpa30BaHHUIO, KOTOPBIA IO3BOJIIET, C OJHOM CTOPOHBI,
copMUPOBATH IIEIIOCTHOE MPECTABICHUE O MUPE, a C APYTrOil CTOPOHBI, OOIETYUTD
NOHMMAaHHUE CJIOKHBIX XUMHUUECKHUX IPOOIIEM.

Ileparornueckas ueﬂecooﬁpamocn,. Kak HN3BCCTHO, XUMUA CHUTACTCA B

IIKOJIE OJTHUM M3 CaMBIX CJIOKHBIX MPEAMETOB U BBI3BIBAET Y MHOTHMX IIKOJHbHUKOB
HEJIOTIOHUMAHHE U HETIPUATHE C TIEPBOTO roj1a 00yUEHUHI.

Cpeau npuyuH TaKOro BOCIPUSTHUS MTPEAMETa MOXKHO Ha3BaTh HEOMPaBIaHHO
00Jbp1I0M 00bEM Y4EeOHOI0 MaTepuaia B IIKOJBbHBIX MPOTPaMMax, a TAKXKe
HEJI0OCTAaTOYHYI0O MOTUBUPOBAHHOCTH JACTEH K N3YUCHHUIO XUMHUH.

Kpome Toro, B mociemHue TOIbI HAOMIOAACTCS COKpAIEHHE YacoB,
OTBOJAMMBIX Ha XuMHUIO. Jlaneko He I BcexX JeTell XUMHS CTaHeT Oyayiieu
npodeccueii, ModITOMy HUHTEpPEC K TNPEIMETy IMajgaeT, Kak TOJbKO BO3HHKAIOT
CIIOKHOCTH B TIOHMMAaHWHM TE€X WA HWHBIX TEM, TPYJHOCTH B PEIICHWU 3ajad,
po0JIeMBbI TPU MPOBEECHUHU JTa00paTOpHBIX padoT. [IIKOIPHUKHM YacTO CYUTAIOT, YTO
XUMHUYECKast TCOPHsI CyXa | 3aIyTaHa.

CoBepitieHHO WHAas MO3UIMS (HOpPMHUpPYETCs y peOEHKa MPU BO3ZHUKHOBEHUU
COOCTBEHHOW 3aMHTEPECOBAHHOCTH B U3YUCHUH TIPEIMETA.

JlanHast oOpa3oBaTeabHasi MporpaMMa OPUEHTUPOBAHA HA TO, YTOOBI MHTEPEC
K XUMUUM BO3HMK H 3akpenwics Ojarojgaps WCIOJb30BaHHI0 B OOYYCHHH
HCCJIEIOBATEILCKOTO MOAX0a, TP KOTOPOM yYaIllUeCs MOCTUTAIOT MPEIMET XUMHH
yepe3 CcOOCTBEHHOE y4eOHOe HcclieoBaHWEe. Takod 1MOAXOA — TO3BOJISIET

OOy4YaroIIMMCsl HE TOJBKO OCBOWTH MOHATUMHBIN ammapaT U 3allOMHUTH HEKOTOPHIC



BaXHbIE (AKTBI, HO W TIOJYYUTh HABBIKA TPOBEIAEHUS CAMOCTOSTEIHLHOTO
HCCJIEIOBAHUSI, KOTOPbIE MOTYT OBITh MOJIE3HBI AJIsl MOCJEAYIOUEH caMopeannu3aliu
B JTI000M Ipyroit o6macTu yueOHOU U B OyayiieM nmpodecCHOHATBHON AESTEHHOCTH.

Hcxons w3 Takoro moaxoja, MO JAHHOW MpOrpamMMe CTaBsITCA Pa3BUTHE
€CTECTBEHHOHAYYHOT'O MHUPOBO33PEHUSI U OBJIAJICHUE MCCJIEIOBAHHEM KaK METOIOM
HayyHoro mno3HaHus. [loaTomy Ha 3aHATHSIX OO0JBIIOE BHUMAHUE OTBOJMUTCS
MPAKTUYECKUM padOTaM pa3HbIX BHUJOB, MPUUEM 3HAYUTEILHOE BpPEMS YIENSICeTCS
MPOBEICHUIO  CAMOCTOATENbHBIX  MCCIEJOBAaHUM 10  BBIOpAHHBIM  TEMaM.
HacpblllleHHOCTh HayaJdbHOTO TIEPUOJA H3YUYCHUS XHUMHUHU JIEMOHCTPAIIMOHHBIMHU
ONBITAMU CTUMYJIMPYET UHTEPEC K XMMUU U KEJTAHUE U3y4aTh 3Ty HAYKY.

[Iporpamma BBICTpOEHA TakK, YTO B JajbHEWIIEM BHUMAHHME YYallUXCs Ha
3aHATHUSIX HAIMPaBJICHO Ha BBHIMOJHEHHUE OMbITA, U3yYEHUE, HAO0IeHHE U (PUKCALIUIO
€ro pe3yiabTaTOB BO BCeX MNOAPOOHOCTSX. B 3TOM ciydae npuémbl U JACUCTBUS
BOCIIPUHUMAIOTCS OOYYalOIMMUCS HE  KaK BOJIIEOHBIE MAHMITYJISIUMU, a Kak
3aHMMAaTeNIbHAasE HEOOXOJUMOCTh, 0€3 KOTOpPOMl HEBO3MOXXHO OCYIIECTBUTH CTOJb
MPUBJICKATEIbHBIE AJISI HUIX XUMUYECKHUE MPEBPAILICHUSI.

OTIMYHUTEJIBHOM 0CO0CEHHOCTBIO IIPOTPaMMbl «XWMHSI B IIOBCEAHEBHOU
KU3HM»  SIBIIIETCA TO, 4YTO JaHHas oOpas3oBareiibHas IMporpamMma HMeEeT
€CTECTBEHHOHAYUYHYI)  HAMNpPaBICHHOCTh C  JJEMEHTAMH  XYJO0KECTBEHHO-
ACTETUYECKON HAIPaBICHHOCTEW, TaK KaK 3HAKOMUT C UCTOPUYECKUMH aCIEKTaMU
CTAHOBJICHUS U PAa3BUTHUSI XUMHUHU, a TAKKE PA3BUBAET MOCPEACTBOM MpEeIMETa XUMUU
ACTETUYECKOE BOCIHPHUATHE OKPYKAIOIIET0 MHUpPA, 4YTO WIPaeT BaXHYI pOJIb B
MOBBIIIIEHUY BHYTPEHHEH MOTHBAIIMU K OCBOCHUIO ATOTO IIpeaMeTa U POpMUPOBAHUU
oO011eH KyIbTYPhI 00YYaIOIIUXCS.

AZlpecaT mnpoOrpamMmbl. [Iporpamma oOpueHTHpOBaHA Ha BO3pacT
oOyuaroruxcst 14-17 net. st oOydueHuss TPUHUMAIOTCS BCE JKEJIAIOIINE, YTO JaeT
BO3MOXXHOCTh 3aHUMAThCS C Pa3HOOOpPA3HBIMU KAaTETOPUSIMU JETel: OJapeHHBIMHU,
JE€TbMHU W3 TPYNN COIMAIBHOTO PHUCKA, JNETbMU W3 CEMEW C HUZKUM COLHAIBHO-
PKOHOMHMYECKHMM cTatycoM, a Takxe jaetu ¢ OB3. Ilpu pa3paboTke maHHOU
MPOTrpaMMbl  YUUTHIBAJTUCh BO3PACTHBIC TICHUXOJOTHYECKHE OCOOCHHOCTH JeTei
JAHHOTO BO3pacTa, Ncuxodunyeckne 0COOCHHOCTU pa3BUTHUSL U 00pa30BaTENbHBIC

notpebHocTH nereit ¢ OB3.



®opma o0y4yeHMsl — O4YHAas, ayAUTOPHBbIE, BHEAYJUTOPHBIE (SKCKYpPCHH,

IpakTHUeCKue paboThl), TEOPETUUECKUE U MTPAKTUUECKHUE 3aHSTHUS.

Koau4yectBo o0yuarwimmxcs B rpynmne: 10-15 gen

IpuHumn HaGopa B rpynimy: cBOOOIHBIH, 100POBOJIbHBIN

dopMma opraHu3anum 3aHATHIl. B nporpamme 3)QpeKkTUBHO codeTaroTCs
VMHANBHUAyaJIbHbIE, TPYIIIOBBIC U KOJIJIEKTUBHBIE (DOPMBI pabOTHI.

Ilepyon ®  cpoxk peaau3anuu MPOrPaMMbl, PEXKUM  3aAHATHH.
[TpogomxurensHOCTh yueOHOTro roja — 34 ydeOHbIE HEOENHW, Harpy3ka 2 4Yac B
Henemo (Bcero 68 wacoB B rox). 3aHATUS MPOBOIATCS C TOCTOSHHOM CMEHOM
NEATEIIBHOCTH.

[Ipoucxoaut yriayOieHue MOJYy4YEHHBIX 3HAHUWA MO XMMHUHU C aKLUEHTOM Ha
MOJIyYEHHE HABBIKOB CaMOCTOSITEJIbHOM HCCIIEIOBATEebCKOM paboTel. Dopma
3aHATUM TPEAyCMATPUBAECT COYETAHME TEOPETHUYECKOW YaCTH C IOCIEAYIOIIEH
IIPAKTUYECKON NMPOBEPKOU M 3aKPEIUICHUEM ITOJTYyYECHHBIX 3HAHUU ITyTEM MPOBEICHUS

Pa3JINYHBIX OIIBITOB Ha 0a3ze XUMHUYECKOH na6opaTopHH.

Cpok peanuzanuu nporpaMmsl - 1 rog.

1.2. Iles1u 1 3a1a4M NPOrpaMMBbI
Hear mnporpammel - o00yueHHWE TNPAKTUYECKOM XUMUHU, pa3BUTHE
€CTECTBEHHOHAYYHOTO MUPOBO33PEHNS U JINYHOCTHOM MOTHBALU K TTO3HAHUIO
4epes3 UCCIIE0BATENIbCKYIO AEATEIBHOCTD B IIPOLIECCE U3YUYEHUSI XUMUHU.
3agaum:

Obyuarowue:

JaTh TpeJCTaBICHNE 00 OCHOBHBIX TMOHSTUSX HEOPTaHUYECKOW XUMHUHM — aTOMax,
MOHAX M MOJIEKYJIaX; O KJIacCU(UKAIIUA HEOPTAHUUECKUX COCTMHEHUN HAa KUCIIOTHI,
OCHOBAaHUA H COJIY;

O0Oy4HTh OCHOBAM MPAKTUYECKOW XUMUU: aHAIN3Y U CUHTE3Y;

HAy4UTh MPUHIIATIAM U METOJMKE TTPOBEICHUS UCCIIE0OBATEIBCKON pabOTHI;



¢ 00yuuTh paboTe C XUMHUYECKUMU pEaKTUBAMH MW NPUOOpaMH, MPOBEICHHUIO
MpPOCTEUINX  JabOpaTOPHBIX OIEpaluii: HarpeB, IMEpPeroHka, JAKCTPaKIUS,
buIbTpOBaHKE, B3BEITUBAHNUE UT.].;

¢ 03HAKOMHUTH C MPOUCXOXKJICHUEM W PA3BUTHEM XUMHH, UCTOPUEH MPOUCXOKICHUS
XUMUYECKUX CUMBOJIOB, TEPMUHOB, MTOHSTHUI;

* TIO3HAKOMHUTH CO CTAPUHHBIMU IKCIIEPUMEHTAMU;

* HAYYUTh CaMOCTOSITEIbHO HaMeyaTh 3a7ady, CTaBUTh JKCIICPUMEHT U OOBSICHAITH
€ro pe3yJbrar.

* TIOATOTOBUTH K M3YUYCHHUIO XMMHUHU Ha MOBBIIICHHOM WJIH YTIIyOJIEHHOM YPOBHE.

Paszsusarowue:

s  pa3BUTh HAOMIOJATEILHOCTh W HCCIAEAOBATEIbCKUH HMHTEpPEC K IPUPOJIHBIM
SIBJICHHSIM;

*  Pa3BUTh y 00yUYAIOIIUXCS MHTEPEC K MO3HAHUIO, K MPOBEICHUIO CaMOCTOSTEIbHBIX
HCCJICIOBAHUN;

*  pa3BUTh aKKypaTHOCTb, BHUMATEIbHOCTb, CTPOTOCTh B COOJIIOJCHUU TPeOOBaHUM
TEXHUKHU 0€30IMaCHOCTH;

« BbIpabOTaTh NMEPBOHAYAIBHBIE HABBIKK PaOOThI CO CHEHHUATBHON JHUTEpaTypoil; O
chopMUpOBaTh M Pa3BUTh IOJOKUTEIbHYIO MOTHBAIIMIO K JajdbHEHUIIIEMY
M3YUYCHHIO €CTECTBEHHBIX HAYK;

*  pa3BUTh [TO3HABATEIbHYIO U TBOPUECKYIO aKTUBHOCTD;

*  Pa3BUTh 3CTETHYECCKOE BOCIPUITHE CTPYKTYPHI, POPMYJ XUMHUECKUX AJIEMEHTOB,
pe3yibTaTta COOCTBEHHOM eI TEILHOCTH.

Bocnumamenvnuie:

* BOCIIUTaTh KOJIJIEKTUBHU3M;

* BOCIHTaTh NPaBUJIbHBIN MOAXO] K OPraHU3aIMKU CBOETO JI0CYTa;

* BOCINHUTaTh YOEXICHHOCTh B  IO3HABAEMOCTH  OKpY)KAIOIIero Mupa U
HEO0OXOIUMOCTH SKOJIOTMYECKUA IPAMOTHOTO OTHOIIICHUS K cpejie OOUTaHUs.

1.3. [lnannpyemMble pe3yabTaThl
[Iporpamma obecnieunBaeT JOCTHIKEHUE CICIYIONIUX PE3YJIbTaTOB OCBOCHHS
pOrpaMMbl JOTIOJIHUTEIIBHOTO 00pa30BaHUs:

Jluunocmmnuie:



c(OPMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOILIEHHUS K YYEHHIO, TOTOBHOCTh U
CIIOCOOHOCTH OOY4YalIIMXCS K CaMOPa3BUTHIO U CamMOOOpa30BaHUIO Ha
OCHOBE MOTHMBAllMM K OOYYEHHIO W TIO3HAHHIO, BBIOOPY JaidbHEHIEro
oOpa3oBaHMsi Ha ©0a3e OpPHEHTHPOBKM B MHpe Mpodeccuil U
npodeccrnoHaIbHBIX peoYTEeHUM, OCO3HAaHHOMY OCTPOEHUIO
UH/IMBHUIyaJIbHOM 00pa30BaTEIbHON TPAaeKTOPUU € YYETOM YCTOMUYMBBIX
MO3HABATEIbHBIX HHTEPECOB;

c(OPMUPOBAHHOCTh LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOI MPAKTUKH;
c(OPMUPOBAHHOCTh KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOLICHHH U
COTPYJHUYECTBE CO CBEPCTHHKAMH, CTapIIMMA W MIQANIAMH, B
o0pa30BaTeNbHOM, OOLECTBEHHO IOJIE3HOM, YYEOHO- HCCIIENOBATEIbCKOM,
TBOPYECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YMEHHE SICHO, TOYHO, T'PAaMOTHO H3JlaraTb CBOM MBICAIM B YCTHOH H
MUChMEHHOW peuH, MOHUMATh CMBICI TOCTABJICHHOM 3a/Ja4yu, BHICTPAMBAThH
apryMeHTaluI0, IPUBOJUTH IPUMEPBI;

OpeICTaBICHHE O XHMHMYECKOM Hayke Kak cdepe dYelloBEeYeCKOu
AesTeNbHOCTH, 00 dTamax e€ pa3BUTHs, O €€ 3HAUMMOCTH ISl Pa3BUTHSA
[IUBUJIN3AIUY;

KPUTHUYHOCTb MBIIIJIEHUS, YMEHHUE PAaclO3HABAaTh JIOTHYECKHU HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTJINYATh TUTIOTE3Y OT(aKTa;

KpPEaTUBHOCTh MBIIUICHUS, WHUIMATHBA, HaXOAYUBOCTb, aKTUBHOCTb NpHU
pEILIEHNHU YKCIEPUMEHTAIbHBIX U PacueTHBIX3a/1au;

yMEHUE KOHTPOJIUPOBATh pouecc u pe3ynbTaT yueOHOU
UCCJIeI0BATENBCKON AESTENBHOCTH;

CIIOCOOHOCTh K SMOILIMOHAIBHOMY BOCIHPHUATHIO XHMUYECKUX OOBEKTOB,
3a71a4, pEIIEHNUN, PACCYKICHUN.

Memanpeomemnuvie:

YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh AbTEPHATUBHBIE MYTHU TOCTHXKEHUS
1esneil, 0Co3HaHHO BbIOMpaTh HambOoJee 3(PPEeKTUBHBIE CIOCOOBI PEIICHHUS

y‘—Ie6HI)IX H ITIO3HAaBAaTCJIbHBIX 3a1a4,



YMEHHE OCYIIECTBIISATH KOHTPOJIb MO PE3YyIbTaTy U MO Croco0y ACMCTBUS Ha

YPOBHC IMPOU3BOJILHOI'O BHUMAHHWA 1 BHOCHUTDH HGO6XOI[I/IMBIG KOPPCKTUBBI;

YMEHHE aJ€KBAaTHO OIICHMBAaTh MPABUIBHOCTh WJIH  OIIHMOOYHOCTh
BBITIOJIHCHHSI YIeOHOU 3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE
BO3MOXHOCTH €€ PEIICHMUS;

OCO3HAHHOE BJIAJICHUE JIOTUYECKUMU JCHCTBUSMU OIPEICIICHUS TMOHSTHM,
000011IeHNs, YCTAHOBJICHUSI AHAJOTWUM, KiIacCU(pUKAIlMM Ha OCHOBE
CaMOCTOSITENIbHOTO BBIOOpAa OCHOBAHMI U KPUTEPUEB, YCTAHOBJICHUS
POJIOBUIOBBIX CBS3EH;

YMEHHUE  YCTAaHABJIMBATh IPUYMHHO-CICJICTBEHHBIE  CBS3U; CTPOUTH
JIOTUYECKOE PACCYKJIEHUE, YMO3aKIIIOUeHHE (MHIYKTUBHOE, JIETyKTUBHOE U
110 aHAJIOTHUH) U BBIBOIBI;

YMEHHME  CO3/laBaTh, TMPUMEHATH W  MPEoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA, MOJEIM M CXEMbI I pEHICHUS Y4YeOHBIX U
MO3HABATEIIbHBIX 33/1a4;

YMEHHME OpraHHU30BbIBAaTh Y4e€OHOE COTPYJHMYECTBO M COBMECTHYIO
NEATENIBHOCTh C YYHWTEIEM M  CBEPCTHUKAMHU: OMNPEAENSATh e,
pacripenenenyue (GyHKIUNA U poJiell y4aCTHUKOB, B3aUMOJICUCTBUE U OOIIUE
crocoObl paboThI; yMEHUE padoTaTh B TPyMIE: HAXOAUTH 00IIIee pelleHre 1
paspemiath KOH(JIUKTHI HAa OCHOBE COIJIACOBAHUS TO3MIMH H ydéTa
WHTEPECOB; CIylaTh MapTHEpa; (OpMyTupoBaTh, apryMEHTHUPOBATh U
OTCTauBaTh CBOE MHCHUC;

c(hOpMHUPOBAHHOCTh YUEOHOUM M OOIIENOIH30BATEIHCKOW KOMIIETEHTHOCTH B
obnactu HCIIOJb30BaHUS UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
texHosnoruii (MKT-koMneTeHTHOCTH);

NepBOHAYaJIbHbIE TPEACTaBICHUsI 00 HIEIX W O METoAaX XHMMHHM Kak 00
YHUBEPCAJIBHOM $I3bIKE HAyKW M TEXHUKH, O CPEACTBE MOJCIMPOBAHUS
SIBJICHUU U TIPOLIECCOB;

yMEHUE BUACTh XMMUYECKYIO 3aJladyy B KOHTEKCTE MPOOJEMHON CUTyallUH B
JIPYTUX TUCIUIIIMHAX, B OKPYKAIOIICH KU3HMU;

YMEHHUE HAXOJIUTh B PA3JIUYHBIX UCTOUYHHMKAX UH(POPMAIHIO, HEOOXOIUMYIO

JUTSI pEIIeHUsT XUMUYIECKUX TIPOOJIeM, U TIPEACTABIATh €€ B TOHATHOU GopMme;



NPUHUMATh PEIICHHWE B YCIOBHUSX HEMOJHON M M30BITOYHOW, TOYHOU U
BEPOSATHOCTHON MH(OpMALINH;

YMEHHE MOHMMAaTh W HCIIOJIB30BaTh XUMHUYECKHE CPENCTBA HAIVISIHOCTH
(Mozenu, 4epTexu, CXeMbl W Jp.) JUId WUIOCTPALMU, WHTEPIpETaLUH,

aprymMeHTaluu;

YMEHHUE BBIIBUraTh TMIIOTE3bl NPH PELICHUU Y4YEOHBIX 33Ja4 W MOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

yYMEHHE MPUMEHSATh WHAYKTUBHBIC U JEAYKTUBHBIE CIOCOOBI pacCyXJIEeHUM,
BUJIETh PA3JIMYHbIC CTPATETUN PELICHUS 3a/1aY;

MMOHUMAHUE CYIIHOCTH aJNTOPUTMUYECKUX MPEAIUCAHUH U yMEHHUE
JEHUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOSITEJIbHO CTaBUTh L€, BRIOUPATh U CO3AaBaTh alrOPUTMbI
IUI pEIICHUs] yYeOHBIX XUMHUUECKHUX IPOOIIeM;

YMEHHUE IUIaHUPOBATH U OCYILIECTBISATh JEATEIbHOCTb, HANPABIECHHYIO Ha
peuIeHue 3a7a4 UCCIeI0BaTENbCKOTO XapaKTepa.

IIpeomemmubvie:

yMEHHE pabOTaTh C XUMUYECKUM TEKCTOM (CTPYKTYpPHUpPOBAHHUE, U3BIICUCHHE
Heo0xoauMoi MHGOpPMALIMK), TOYHO M TPAMOTHO BBIPA)KaTh CBOM MBICIH B
YCTHOW M MUCBMEHHOM pe4H, IMPUMEHSAS XUMHUYECKYI0 TEPMHUHOJIOTHIO
u CUMBOJIMKY, HCIOJIb30BATh pa3inyHbIe A3BIKU XUMUU
(cloBecHBIN,  CHUMBOJHMYECKHUH, rpaduyecKkuii), 00OCHOBBIBATH CYXKICHUS,
MPOBOJIUTH KJIACCU(PHUKALIMIO, TOKA3BIBATh XUMUYECKHUE YTBEPKICHHUS;
BJaJicHUEe Oa30BbIM MOHATUHHBIM aNmapatoM: UMETh MPEACTABICHHE O
XUMUYECKOM 3JIEMEHTE, BIAJEHUE CHMBOJIbHBIM S3bIKOM XWMHUHU, 3HAHUE
XUMUYECKUX (POPMYIT;

YMEHHE BBINIOJHATh pacyeTHble MpeoOpa3oBaHus (HOpPMyIN, TPUMEHATb UX
IUIA peleHus] y4yeOHBIX XMUMHUYECKHMX 3a/Jad W 3a/ad, BO3HUKAIOIIUX B
CMEXHBIX yU4E€OHBIX MTPEAMETAaX;

YMEHHUE TI0JIb30BaThCS XUMHUYECKUMHU (opMylaMU H CaMOCTOSITEIBHO
COCTaBIIATH (OPMYJIBI 3aBUCHMOCTEM MEXAy BEIMYMHAMHU Ha OCHOBE

00001IIeHNs YaCTHBIX CITYy4YaeB U AKCIIEPUMEHTA;



* YMEHHE pemaTh 3aJauyd [0 YpaBHEHHSIM U QopMmyjaMm, NPUMEHSTh
IIOJIyYEHHBIE YMEHHUs Ul PELICHUs 3aa4 U3 XUMHUH, CMEXHBIX IPEIMETOB,

ITPAKTUKH,

OBJIaJICHUE CUCTeMON  (YHKIMOHAJIBHBIX MOHATHUH,

(GYHKIMOHATBHBIM SI3BIKOM W CHUMBOJIMKOM, YMEHHE CTPOUTH TIpapuku
3aBHCHUMOCTH  BEJIMYMH, ONHUCBHIBATH WX  CBOMCTBA, HCIOJIb30BATh
(GyHKIIMOHATBHO-TpaUUECKUE TMPEACTABICHUS JJI1 OMHCAHUS U aHalu3a
XUMUYECKUX 3a]1a4 U PEabHbIX 3aBUCUMOCTEH;

OBJIAJICHAE  OCHOBHBIMM  CIIOCOOAMM  MPEJACTABICHUS U aHAJIHA3A
CTaTUCTUYECKUX [JAHHBIX; YMEHUE IPOTHO3UPOBATH OTKPHITUE HOBBIX
BELIECTB;

YMEHHE TMPUMEHSITh HW3YYEHHBIC TOHSATHS, PE3YylbTaTbl M METOABl MpH
pElIeHNU 3a7ay M3 Pa3IMYHbIX pa3esioB Kypca, B TOM YHUCIE 3a]ad, He
CBOJAIIUXCA K HETMOCPEICTBEHHOMY MPUMEHEHHIO M3BECTHBIX aJTOPUTMOB.
CrpyKTypa U coiepkKaHHe IUITAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 0Opa30BaHUS aJIEKBATHO
OTPaXKaroT TpeOOBaHUs Cranpapra, nepesaoT cnerupuKy

O6paSOBaTCJ'IBHOFO Imponecca, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSM

00yJarommxcs.
1.4. Coneprxanue nporpamMmmbl
1.4.1. YueOHbIi m1aH
Ne HasBanue pa3neiioB u TemM KonuyecTBo yacos
n/n Teopus |IIpakTuka Bcero Dopmbl
aTTecTanuu
BBoaHoe 3anusitue 1 yac
11 CobecenoBanue ¢ JETHMH. 1 1 2 VYcTHbI onpoc
IIpenmer xumnuu 8 yacon
2.1 |lloHsATusA: aTOM, MOJIEKYJIa, DIIEMEHT 1 1 2 XUMUYeCKUn
JTMKTAHT
2.2 dOu3nYecKre U XUMUYECKUe 1 1 2 Pemenue
SIBIICHUS TPEHUPOBOYHBIX
YIPaXHEHU I




2.3 YucThle BelecTBa U CMECH. 1 1 2 Pemenue
Paznenenue cmecei TPEHUPOBOYHBIX
YIpaXXHEHU I
24 3aK0H COXpaHEHUsT MaCcChl 1 1 2 YcTHBIN onpoc
XuMHYeCKHE peaknuu 3 yaca
3.1 [TonsiTHe 0 XUMHUECKOM 1 1 2 Brinonnenue
B3aMMO/ICHICTBUHU BEIIECTB MPAKTUIECKHUX
3alaHuI
3.2 [Tpuniuns! rpadguyeckoro 1 - 1 Pemenue
0TOOpayKeHHsI peaKIuii TPEHUPOBOYHBIX
YIPaXXHEHU I
CoBpeMeHHOe J1a00paTOpPHOE 000PYI0BaHUE 2 Yaca
4 CoBpeMeHHOE JIabopaTOPHOE 1 1 2 TectupoBanue
obopynoBaHue
Pabora c razamu 5 yaca
5.1 PazButue xumuun. Onbitsl k. 1 - 1 VYceTHbI onpoc
[Ipuctnu, K.-B. [lleene
5.2 Bopopona, xucnopon u aMmmuax 1 3 4 Pemenune
MPAKTHICCKHIX
3a1aHUI
Hctopus xumnu 4 yaca
6 Hcropus xumuu. 1 3 4 TectupoBanue
Dtarnbl B U3y4eHUH ra3o0B U
pacTBOpOB
Pabora ¢ pactBopamu. Boxa 9 yaca
7.1 [ToHsTHS: pacTBOp U paCTBOPEHHE 1 1 2 VYcrHblil onpoc
7.2 Kpucramel 1 1 2 YcTHBIN onpoc
7.3 [I€1049n 1 KUCTOTHI 1 2 3 Pemenue
TPEHUPOBOYHBIX
yIOpaXHEHHUI
7.4 Conu 1 1 2 Pemenue
TPEHUPOBOYHBIX
yIpaXHEHHUI
Xumust BOKpyr Hac 1 yac
8 Xumus Bokpyr Hac. [Tpazgauunas 1 - 1 YcTHBIN onpoc
XUMHUS

MeTajiabl M HX cOeIMHEHHUd S yaca




9.1 Mertaiuibl U UX COETMHEHUS — 1 - VYcrHbIi onpoc
CTOMKHE U
AKTUBHEBIE, TBEPBIC H MATKHE,
JparoleHHbIe
9.2 MerTaibel OCHOBHBIX IPYIIIT 1 2 Pemenune
MPAKTUIECKHIX
3aJaHuN
9.3 MeTtaibl TOOOYHBIX TPYIIIT 1 - Pemenue
MPAKTHYECKUX
3aJaHUuN
duekTpoxumus 4 yaca
10.1 ["asibBaHMYECKUE DIIEMEHTBI 1 - VYeTHbII onpoc
10.2 YcrpoiicTBo GaTapeiku 1 - VYcTHBIN onpoc
10.3 Koppo3sust metamios. 3amura 1 1 Brimonnenue
OT KOppO3UH MPAKTHICCKHIX
3a1aHUI
Kene3o. CoiicTBa :keJie3a 3 yaca
11.1 |OcobeHHOCTH KeTe3a U COSAMHEHUI 1 - Brinosinenue
Keesa. TPEHUPOBOYHBIX
Marnerusm yTIpayKHEHHi
11.2 Peakuu coenuHeHmit xxenesa. - 2 Brinonnenue
XuMudeckas paayra MPAKTHICCKHIX
3a1aHUI
Hemertasibl 6 yacoB
121 Cepa u pochop — THIHYHBIE 1 1 Beinonnenune
MIPE/ICTAaBUTENN HEMETAIIJIOB MPAKTHYECKHIX
3aJlaHuN
12.2 | Tanmorensl. CX0/ACTBO U pazanyus 1 1 TectupoBanue
12.3 | OKuCIHATEIHLHO-BOCCTAHOBUTEIIBHBIE - 2 Brimonnenue
peaxkuuu B ObITY U B J1aDOpaTOpUu IIPaKTUYECKHUX
3aJaHuN
I'eHeTnyeckasi cBAI3b HEOPraHMYecKUX coequHeHuii 1 yaca
131 MHoroo0pa3ue HeopraHu4eCcKuX 0,5 0,5 Pemenue
XUMHUYECKHX BEIIECTB U PEaAKIIHA TPEHUPOBOYHBIX
OKcuIbI METAIIIOB ¥ HEMETAIIIOB yIpaXHEHHH
MHoroo0pa3ue OpraHM4ecKux coelMHeHn 6 4acoB
141 MHoroo0pasue coeJMHEHU I 1 - YcTHBIl onpoc
yriaepoaa
14.2 Moro1iiue BelecTBa 1 1 Brmmonnenue
MPAKTUIECKUX

3aIaHUN




14.3 Kpaxman u riroko3a 1 1 2 Brimonaenune
MPAKTUYECKUX
3aJaHuN

14.4 | Opranudeckue BEIIECTBA B IPUPOJIC 1 - 1 Pemenue
TPEHUPOBOYHBIX
YIPa)KHECHUN

AHaJIN3 U 0YHCTKA BellecTB 4 4acoB
15.1 Nunukatopsr. [Tonydenue u 1 1 2 Brimonaenue
U3Yy4eHUE CBOMCTB MPAKTUYECKUX
3aJaHun
15.2 | Croco6b1 0OHApYKEHHS KATHOHOB 1 1 1 2 Beinosinenue
aHHOHOB. HPAKTHYECKUX
L[BeTHBIC peakuu. AHAIU3 CMECH 3a1aHHi
conei

Hrorosoe 3anatue. IlloaroroBka
HCCJIe0BATENbCKOI padoThl M yuyacTHe B KOH(epeHI U 2 yaca

16.1 Br160p TeMbl 1 TOATOTOBKA 1 1 2 VYcTHbI onpoc
UCCIIEIOBATEIbCKON pabOThI

16.2 Kondepenmus 1 - 1 CobecenoBanue

Uroro 35 33 68

1.4.2. Conep:xanue y4eOHOT0 MjIaHa

Pasnen 1. Beenenue.
Tema 1.1. CobOecenoBanue ¢ n1eTbMUA. BBOIHOE 3aHSTHE.

BrisicHeHHe WMCXOJIHBIX TIPEACTaBICHUM O TpeaMeTe XUMHUU U o0mactu eé
MIPUMECHEHHS.

TexHuka 6e30macHOCTH. 3HAKOMCTBO ¢ Ipynnoil. Pacckas o coaepkaHuu mporpamMmmsl
nepBoro roga ooyuenus. [IpaBuna noBeaeHus B 1a0OpaTOPHH.

[Ipaktryeckas yacth. TexHrka 6€30MaCHOCTH B pabOTe ¢ XUMUYECKUMH PEAKTUBAMU,
AIIEKTPOIIPUOOpAMU U HarpeBaTeIbHBIMU TTPUOOpaMHu.

Paznen 2. [Ipenmer xumuu.

Tewma 2.1. IToHsATHS: aTOM, MOJIEKYJIA, JJIEMEHT.

[TapocTepxHeBass MoAenb MoOJIEKyJbl. BemecrBa BOKpyr Hac. BO3HUKHOBEHHE U
pa3BUTHE TEOPETHUECKUX TMpeAcTaBieHui o BemiecTBe. CTHUXUU ApPHUCTOTENS U
aroMucTuka JleMokpura. Pa3zButre aToMUCTUYECKUX NIPEACTABIEHUN B Tpyaax P.

boitns u JIx. JlaneToHa. 3aKOH IMTOCTOSHCTBA COCTaBa BEILIECTB.




[TpakTHUueckas 4acTh. 3HAKOMCTBO C KOJUJICKIIUEH XMMUYECKUX BEIIECTB.
[TocTpoenune Moaenen MOJIEKY pa3HbIX BELIECTB.
Tema 2.2. dusuyeckue U XUMUYECKHE ABJICHUA.

SABnenus pusmveckue u xumudeckue. ['openne ceeun. MzydeHue peakimuu ropeHusl.

[TpakTuueckas yacte. [lnaBnenue napaduna. M3rorosnenue ceeun u3 mapadpuHa win
MbL1a. AXuMUS («30JI0TOM JOXKIb» U UPUTHI).

Tema 2.3. Yuctele BemecTBa U CMECH.

[TpuponHbie cMecu — BO311yX, HEQTh, MUHEpaJIbl. MI3ydeHne KOJUIEKIIHA.
[TpakTnueckast yacte. [IpaBuna pabotel ¢ Becamu. B3BemmBaHue, NPUTrOTOBJICHHE
CMeCel MeTauia U HeMeTasuia.

Pa3nenenue cmecei.

OuncTka BEIECTB, NEPEKPUCTATUTU3ALIMS.

[IpakTrueckast 4acTb. OTBITHI 110 Pa3IEICHAID CMECEM.

Tema 2.4. 3aKk0oH COXpaHEHUS MacChI.

XUMUYECKas peaklys KaK OTPAKEHUE 3aKOHA COXPAHEHHS MACCHI.

[IpakTueckas yacts. [Ipurorosnenne cmecu Jlemepu.

Paznen 3. Xumuueckue peakuuu.

Tema 3.1. [losiTHE O XUMUYECKOM B3aMMOICVCTBUN BelleCTB. [[pu3Haku
XUMUYECKUX peakiuil. Habmonenre npusHakoB XuMu4eckoil peakuu. Tema

3.2. [IpuHuumne! rpaduuecKoro OTOOpaKeHUs peakIuii. X UMHUYCCKHUE

YpaBHEHMUS.

IIpakTtrnueckass 4dacte. [IpoBeneHHE MpOCTEMIINX OMNBITOB, BBISBICHUE U OINKMCAHUE

0cOOEHHOCTEM TpoTekaHusi pa3nuuHbiX peakuui. Pasznen 4. CoBpeMeHHOe

nabopatopHoe 000PY/I0BAHHUE.

[TpuHIMTIBI paboThI 000pyIOBaHUSI ~ XUMHUYECKOM JabopaTopuu:
MarHMTHbIE MEIIAJIKH; BEChl MEXaHUYECKHUE JIaOOpaTOPHbIE, TOPCHOHHBIE,

aHAJIMTUYECKHE; BRITSDKHOM 1IKad; MydenbHas rneys.

IIpakTnueckass  4acThb. Ucnonb3oBanue  000Opya0BaHMS Jing:
MPOBEICHUS JTA0OpATOPHBIX  paboT. Pabora c HeHTpUPyro,
MHKPOCKOTIOM, MATHUTHOMMEIIATIKOM.

Paspnen 5. PaGora ¢ razamu.



Tema 5.1. PazButne xumun. Onbitel k. [Tpuctiu, K.-B. [leene.

«JlecHol a3y U COCOOBI «YIyUIICHUS» BO3TyXa.

[Tpaktrueckas gactb. OnbiTel ¢ CO; m O,. Texnuka 0e30MacHOCTH TPU paboTe C
razamu.

Tema 5.2. BogopoJ, KUCI0pO/1, aMMHUAK.

[TonsTue ynctorsl raza. ' pemyuuii ras. IlnotHocTs rasa.

[IpakTueckass vactb. IlomyueHne Bomopoaa, KuciopoJa U ammuaka. M3mepenue
IJIOTHOCTH Ta3a.

Pa3znen 6. Mctopus Xxumun. DTansl B U3yYEHUHU Ta30B U paCTBOPOB.

Uctopust Tpanchopmalmy NpeACTaBICHUN YUYEHBIX O CTPYKType TIa3000pa3HbIX
BEIIECTB W TEOpUH pacTBOpoB. HM3yuenue cocraBa Bo3ayxa. Otkpeitus /.
Pesepdopna, A. JlaByasbe u [I'. Kapenguma. Pa3Butue Teopuu TOpEHUS.
Omnposeprkenue Teopuu prorucrona. Teopuu pactBopoB C. Appennyca u Jl. 1.
Meneneesa.

Paznen 7. Pabota c pactBopamu. Bopa.

Tema 7.1. IloHsiTUS pacTBOpP UPACTBOPEHUE.

TBEpable, KUAKUE, ra3000pa3Hbie pacTBOPbl. HackllieHHbIN pacTBOp.
Henacseiennsiii pactBop. Ilepecreiiennsiil pactBop. PactBopumocts. [Ipaktnueckas
yacTh. [IpurotoBnenne pacTBOPOB U3 )KUIKOTO cTekna « Heopranmueckuit nec —
3araJlO4YHbIN U IPEKPACHBIN.

Tema 7.2. Kpucramusl.

KpI/ICTaJ'IJ'II/I?;aI_II/IS{ M3 MCPECBINICHHBIX PACTBOPOB.

[IpakTHueckass  4acTb. BripamuBanue  MOHOKPUCTAJUIOB W3
HAaCBIIIEHHOTO pacTBOpA.

[Tony4yaem u prucyemM KpucCTauibl pa3HOU POPMBI.
Tema 7.3. I11€104M U KMCIIOTHI.
PactBoper mienoueit u kucinoT. Boga B ¢usuke, xumuun u O6uonoruu. [IpupogHsie
OCMOTHYECKHE SIBJICHUS.

IIpakTnueckas 4acTb.  YCTPaHEHHE  KECTKOCTHM  BOJBI.  DJEKTPOJIMTHL.
Jucconmanmusi.

Tema 7.4. Conu.
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Mmuoroobpasue coneit. Comu BOKpyr Hac, uxX peakmuu. KpacoTta XMMHYECKHX
peaKuui.

[IpakTueckas yacts. Kpucrammmsanus coneu u3 )KeJIaTUHOBBIX IIEHOK.

Paznen 8. Xumus Bokpyr Hac. [IpaznHuunast Xumusi.

[TpuHIunBE NefcTBUS PeliepBEepKOB, XUMUUECKUX 3MEH, IPAaKOHOB, XJIOMYIIIEK.
[IpakTueckass 4acTb. XHMMHYECKHE 3MEU M JpakoHbl. DOKYyChl, OCHOBAaHHBIC Ha
M3MEHECHHM IBETA PACTBOpA NPU XUMUYECKON peakuuu. DeliepBepku. MBUIbHBIE
Iy3bIpHU, O YEM OHU MOTYT paccka3aTh? Paznen 9. Metaiuibl M UX COETUHEHUSI.

Tema 9.1. MeTtaiuibl 1 UX COCIMHEHUSI — CTOMKHE W AKTUBHBIC, TBEPABIC U MSTKHUE,
JparoleHHBIE.

Mertanibl B Tabinue MenaeneeBa. CTpoeHHe aToMa Ha IPUMEpPE aToMa MeTalia.
[Ipaktrueckas yactb. PU3NUECKHE U XUMUYECKHAE CBOMCTBA METAJLIOB.

Tema 9.2. MeTamibl OCHOBHBIX TPYMII.

CBolicTBa, CTPOCHUE ATOMA.

[TpakTrdaeckas yacThb. OnbITE ¢ SN 1 Al.

Tewma 9.3. MeTaiuibl MOOOYHBIX TPYIIIL.

Menpb, cepedpo, 30510T0, IUHK. CBOICTBA, CTPOEHUE aTOMA.

[Mpaktuyeckass yactb. Kakue Mertayibl ecth B jamme HakanmuBanus (W, Mo, N).
Hparonennsie Metamibl. Boigenenne Au u Ag. «KaccueB mypmnyp». BeipamiyBanue

MoHokpucTtaiioB CU. «JlepeBrsi» [lapanensca n FOnurepa.

Paznen 10. Dnektpoxumus.

Tema 10.1. 'anpBaHMYECKHE PTIEMEHTBI.

Ucrtopust otkpeitus. [lonsatue o ranpBanuke. CocTaB M MPUHIMIBI  PAOOTHI
raJIbBAHUYECKUX 3JIEMEHTOB.

[IpakTrueckas yacth. M3ydeHue coctaBa v MpUHIIKIIA PAOOTHI PA3IMYHBIX AJIEMEHTOB
MATAHUS.

Tema 10.2. YcrpoiicTBo GaTapeiku.

Paznoxenue Boabl Ha BOJAOPO/ U KUCIOPO.

[IpakTrueckas yactb. OnbITHI ¢ OaTaperkamu.

Tema 10.3. Koppo3sust meTamioB. 3amura OT KOPPO3UHU.

[Tpu4nHbBI ¥ TOCIEACTBUSA KOPPO3UH METAILIIOB. 3alIUTa OT KOPPO3HH.



[IpakTrueckast yactb. ONBITHI 10 U3YYEHHUIO KOPPO3UU METAILIOB U 3aIlIUThI OT HEE.
Pa3nen 11. XKeneszo. CeoiicTBa xenesa.

Tema 11.1. OcoOeHHOCTH Kejle3a U COeTUHEHNH Keae3a. MarHeTusm.

Kenesnwiii Bek. Kenezo Bokpyr Hac. CreneHH OKuUCiIeHUA xene3a. [lonstue
Mar"HeTus3Mma.

[IpakTueckass 4dacth. KauecTBeHHbIE peakuuu Ha HOHBI xkejne3za. [lomydenue
nupodopHOro xene3a. ONbITh, IEMOHCTPUPYIOIINE MAarHETHU3M.

Tema 11.2. Peakiuu coennHeHuit xene3a. XuMU4eckas pajayra.

Oco0OEeHHOCTH COCTMHECHUM KeJle3a U UX PEaKIIHi.

[TpakTrueckas 4yacTb. ONBITHI O MOJIYUYCHHUIO PA3HOLBETHBIX COCTMHEHUN JKee3a.
Xumudeckas pajayra u XuMu4eckuit ceetodop.

Pa3nen 12. Hemertamisl.

Tewma 12.1. Cepa u pochop — TUIMYHBIE IPEACTABUTENN HEMETAIIIIOB.

Coenunenust S u P. Xumuueckue cBoiicTBa coequHeHuit S u P.AyuioTpornus.
OKHUCIUTETFHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA COEIMHEHUM cepbl U (hocdopa.
[IpakTtrueckast yactb. DelepBEepKd KakK MPUMEP TUIMUYHON OKHCIUTEIHHO-
BOCCTaHOBUTEIHbHOUPEAKIIUH.

Tema 12.2. 'anorensl. CXoACTBa U pa3Inyus.
Hcropust OTKpBITHS HEKOTOPBIX TAJIONEHOB. [ aJloreHsl — omacHble U noJie3Hele. Yem

naxHeT Mope? 3aueM opraHusmy mosa’?

[IpakTrueckast yacTb. ONBITHI O NOJIYYECHHUIO TAJIOTEHOB.

Tema 12.3. OxkUCIUTEILHO-BOCCTAHOBUTENBHBIE PEAKIIMU B OBITY U B JabopaTopuu.
OBP.

[IpakTueckass 4vacTb. BbIBeeHHE TATEH W TMOJYYEHHE KPACOK. XHUMHUUYECKUE
BYJIKAHBI.

Paznen 13. I'eHeTrnueckas CBSI3b HEOPTAHUYECKUX COCTUHEHU.

Tewma 13.1. MHOTOOOpa3ue HEOPraHMIECKUX XUMUUYECKHUX BEIIECTB U PEAKIIHA.
Komapna JInzeranra. Oxcuasl METAIJIOB 1 HEMETAJUIOB.

Heoprannueckuii cuHTtes. ['eHETUUECKAs CBSI3b HEOPTaHUYECKUX COCTUHEHUM.

[Ipaktueckas yactb. IIpoBeneHHE CIHOKHOW LENM XUMHUYECKUX PEAKLUU IS

nony4deHus konen JIuzeranra. IlonmyyeHne u cBOMCTBa OKCUIOB.



Paznen 14. Muoroo6pa3ue opraHM4ecKux COeIuHEHUM.

Tewma 14.1. MHOTOOOpa3ue CoeqMHEHNN yTaepoa.

Hedts, HedTsanabie miénku. Paspymenue mnénok. [loBepXxHOCTHOE HATSKEHUE.
Bomnpockl 3arpsi3sHeHUsT OKPYkKaIoIIeil Cpeibl.

[IpakTrueckast yactb. OnpeaesieHue TrajoreHONPOU3BOIHBIX.

['openune caxapa. [IpoayKThl nUTaHUSI.

Tema 14.2. Moroiue BeniecTna.

Mpbuia. CHHTETHYECKHE MOIOIIUE BEILIECTBA.

[IpakTrueckas padota. 3rorosieHue mMblia.

Tema 14.3. Kpaxmain u riroko3sa.

Crpoenue, coctaB, ucnoJib3oBaHue. L{BeTHbie peakunn. OnpeneeHre rIH0KO3bI.
Cepebpenue.

[IpakTrueckas yactb. KauecTBEHHbIE peaklMi Ha KpaxMal U TJIF0KO3Y.

Tema 14.4. Opranndeckue BeIEeCTBA B IPUPOJE.

benku, KUPBI, YIJIEBOAbI, (PEPMEHTHI, TOPMOHBI, BUTAMUHBI U MPOAYKTHI HUX
IIPEBPAILECHUN.

[IpakTrueckas yactb. [IpocTbie ONBITHI C OPraHUYECKUMH BEILIECTBAMU.

Pa3nen 15. AHanus ¥ OUHCTKA.

NHaukatopsl U3 NPUPOIHBIX MaTepuanoB. CocoObl pa3audyeHus CoJieH.
[IpakTueckass  4acTh. [[puroroBiieHre HUHANKATOPOB u3 IPUPOTHOTO
CBIPbSI.

XpomaTorpadus U IKCTpaKiysa. AHATIU3 CMECH COJICH.

Paznen 16. IloaroroBka ucciaeaoBaTeIbCKOM pabOThI M YIacTHE B KOH(DEPCHITUH.
Tema 16.1. BeiOop TeMbl 1 MOATOTOBKA HCCIIEIOBATEIHCKON paOOTHI.
O06006menue npoiaeHHOTO MaTepuaia. Beibop Temsl. Llenu u 3amaun paboThI, STAIIbI
paboThl Haa Hel. OCOOEHHOCTH UCTONIb30BaHusl IHTEpHET.

[IpakTudeckas yacth. [louck u paboTa ¢ JIUTEpaTypoOil MO TEME.

Tema 16.2. [TocTraHOBKa SKCIIEPUMEHTA.

MecTo u poJib SKCIIEpUMEHTA B CCIIEA0BaTEIbCKOM paboTe. BbIBOBI 1O padore.
[IpakTrdeckas yacth. [IpoBeeHue skciepuMenTa U aHallu3 €ro Pe3yIbTaToB.
Tema 16.3. Yuactue B koH(epeHIUn.

[ToaroroBka Jokjaza U MpPe3eHTALNH.



[Tpaktnueckast yacth. Yuactue B KoHpepenuun <«IIOMCK», o6cyxaenue

pe3ynbTaTOB KOH(GEPEHIIUU U BBICTYIUICHUI 00y4YarOIIMXCS.

Pa3nen 17. UTorosoe 3aHATHE.
HtoroBas nuarHoctuka. llomBemeHne wWTOTOB pabOTHl 3a ydeOHBIM roa.Bribop
WHJMBUAYAJIBHBIX TEM ISl U3YUYEHUS JIETOM.

1.5. Buabl 1 (popMBbI KOHTPOJISI VIAHMPYEMBIX Pe3yJbTATOB
NPOrpaMMbl U UX MEPUOAUYHOCTH

IIpexmeTHbIe pe3yibTaThl:
B nosznasamenvHou cghepe: — naBaTh ONpEACICHUS W3YUYCHHBIX MOHSITHIA;
ONKCBIBATh JEMOHCTPALMOHHBIE M CaMOCTOSITENIBHO MPOBEICHHBIE SKCIIEPUMEHTHI,
UCIIONB3Ysl JUISl 3TOTO €CTECTBEHHBIH (PYCCKU) S3bIK M SI3bIK  XHMUMU;
KJacCU(PUIMPOBaTh M3yYCHHbIE OOBEKTHl W SBICHUS; — JEJaTh BBIBOJABI U
YMO3AKJIIOUEHUSI U3 HAOJIOJICHUH, M3YYEHHBIX XMMUYECKHUX 3aKOHOMEpPHOCTEH; —
CTPYKTYPHUPOBATh U3yUYECHHBI MaTepral U XUMHUYECKYIO HH(DOPMALUIO, TOITYYEHHYIO

N3 JPpYIrux NCTOYHHUKOB,

B yennocmmuo-opuenmayuonnoii cghepe: — aHAIM3UPOBATH U OLICHUBATH MOCIEACTBUS
JUTSI OKPY>KaIOIIEeH cpelibl OBITOBOM M MPOU3BOACTBEHHOM JEATEIHHOCTH YEIOBEKA; —
Pa3bACHATH HA IPUMEpPaX MaTEPUAIBHOE E€IWHCTBO U B3aUMOCBS3b KOMIIOHEHTOB
KABOM M HEXUBOU MPUPOJBI M YEJIOBEKA KAK BAKHYK) YacCTh ATOr0 €JIUHCTBA; —
CTPOUTH CBOE TMOBEJCHUE B COOTBETCTBUU C MPHUHIIUNIAMU OEPEKHOTO OTHOIIEHUS K

MIPUPOJIE.

B mpyooeoii cgepe: — nnaHupoBath U MNPOBOAUTH XUMHUYECKUM HKCIEPUMEHT; —
UCIIOJIb30BaTh BEILIECTBA B COOTBETCTBUM C HUX NMPEAHA3HAYCHUEM U CBOMCTBaMH,

OIIMCAaHHBIMH B MHCTPYKIHAX 11O IPUMCHCHUIO.

B cqbepe bezonacrnocmu JHcuzHeoesmelbHoOCmu. — OKa3bIBaTh MEPpBYHO ITOMOIIbL IIPU
OTPABJICHUAX, OXKOrax MW Jpyrux TpaBMax, CBA3dAHHBIX C BCHOICCTBAMH U

71a00paTOPHBIM 000PYAOBAaHUEM.

dopmbl 0TC/IEKMBAHUA U (PUKCAIUM NIPeIMETHBIX pPe3yJbTaToB.
B mpornecce oOyueHHsI OCYIIECTBISETCS KOHTPOJIb 3a YPOBHEM 3HAaHUU U

yMEHUN 00yJaronuxcs. 3HAHUS U YMEHHS MPOBEPSIOTCS MOCPEACTBOM BBITOTHEHUS



OOYYarOIIMMUCS TPAKTHYECKUX pPabOT B XUMHUYECKOW J1abOpaTOpuH, MOATOTOBKU
CaMOCTOSITENILHBIX HCCIIEIOBATEILCKUX DPA0OT. YPOBEHb YCBOCHHS MPOTPaAMMHOTO
MaTepuaja OIpeaessieTcsl MO pe3ysibTaTaM BBIOJHEHHsS MpakThuueckux pador. C
KKIbIM peOEHKOM OTpabaThIBAIOTCS HAMOOJEee CIOKHBIE SKCIIEPUMEHTHI, 37eCh
HEOOXO0MMO BHUMATEIBHOE, UYyTKOE U JOOpOe OTHOLICHHE K Kaxaomy. BeiOupaercs
nuddepeHIMPOBAaHHBIA MOAX0J K O0ydaromeMycs, BCE YAaud IOOIIPSIFOTCS, BCE
HEJOYEeThl TaKTUYHO U MSTKO HUCHpaBisoTcs. KoHTpomupyeTcss KauecTBO
BBITIOJTHEHHSI PAKTUIECKUX PabOT 10 BCEM pa3JieiiaM.

B Tteuenne yueOHOro roma oOydarlHecs YYacTBYIOT B XHUMHYECKHX
OJIUMIINA/IaX U KOH(EpEeHIHIX.

dopmamMu TIOJBEJCHUSI UTOTOB PabOTHI MOTYT OBITh: OTKPBITHIC 3aHSITHA,
TBOpYECKasl 3alUTa, CAMOOLIEHKA, KOJUVIEKTUBHOE O0CYXACHHE U JP.

HToroBas oreHka oCcyliecTBIsE€TCS B (opMe TEMOHCTPAIMH JIyUIIUX paboT Ha
3aHATUSAX KpYyKKa Nepell OAHOKIACCHUKaMU U poautensmu. Jlydmme paboThl
OTMEYAIOTCs TPaMOTaMHU, TUTIIIOMaMH, TTOJapKaMH.

- (popMBI IpEBABIEHUS U IEMOHCTPALUU PE3YJIbTATOB:

" GXOOHOU KOHmMpOab — TIPOBOAWTCS B Hadaje OOYUYCHHS, OMpPEACNICT YPOBEHBb
3HaHUI pedenka (cobecenoBanre ¢ 00y4arOMMHUCS B HaYaje rojia);

" meKywuli KOHmMpojib — TIPOBOAUTCS Ha KaXIOM 3aHATHH: aKIEHTHPOBAHHE
BHUMAaHMSI, IPOCMOTP PaboT;

" APOMENCYMOUHBIL  KOHMPOIb — TPOBOAUTCS TIO OKOHYAHMH HW3YYCHUS
OTJICIBHBIX TEM: JUJIAKTUYCCKUE UTPBI, TECTOBBIC 3a/I1aHNsI, BHKTOPHUHBI.

" UMO208blll KOHMpPOIb — TPOBOAUTCS B KOHIIE YYEOHOro roja, OIpEaeseT
YPOBEHb OCBOCHHUSI TMPOTpaMMbl (3alllUTa HCCIETOBATEIbCKON PabOTHI,
cobeceloBaHrEe B KOHIIC TO/1A).

JIMYHOCTHBIE pe3yabTarThbI:

'C(l)OpMI/IpOBaHHOCTB IIO3HAaBATCIIbHBIX HHTCPECCOB, HHTCIIJICKTYaJIbHBIX )51

TBOPYECKUX CIIOCOOHOCTEN yUalluxcs;
- CaMOCTOSITENIbHOCTh B IPUOOPETEHNU HOBBIX 3HAHUM U MPAKTHUECKUX YMEHUH;

- MOTHBanu:Aa O6paSOBaTeHBHOﬁ ACATCIIPHOCTU IIKOJBbHUKOB HAa OCHOBEC JIMYHOCTHO

OPUEHTUPOBAHHOI'O TOAX0/1a;



MeranpeamerHble:

Peecynamuenvie YV/]:

- CAMOCTOSITENBHO (POPMYITUPOBATH TEMY U IEJIH YPOKa;

- COCTaBJIATh IUIaH pelIeHUs1 y4eOHOM Npo0JIEMbl COBMECTHO C YUHUTEIIEM;

- pa60TaTB 10 IllIaHy, CBCpPsAA CBOU ,HeﬁCTBHH C OCJIbIO, KOPPCKTHUPOBATH CBOIO

JESITCIIbHOCTD;

- B JMAJIOTE C YUUTEJEM BbIpAaOAThIBATh KPUTEPUU OLEHKU U OINPENEIATh CTEIEHb
YCHEUIHOCTH CBOEH paboTbl M paboThl JIPYTHX B COOTBETCTBUU C OJTUMHU
KPUTEPUSIMHU.

lloznasamenvnvie YV/I:

- mnepepadaThiBaTh M MpPeoOpa3oBbIBATH MH(GOPMAIMI0 U3 OAHOW (QOpMBI B

IPYTy1o (COCTaBIIATH TUIaH, TAOJHUITY, CXEMY);

- MOJIb30BAThCS CIIOBAPSIMU, CITIPABOYHUKAMHU;

- OCYIIIECTBIIATH aHAJIN3 U CUHTE3,;

- YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBSI3H;

- CTPOUTD PACCYXKICHUS,

Kommynuxamuenvie YV/{:
- BBICKa3bIBaTh 1 00OCHOBBIBATH CBOIO TOUKY 3PCHUS;

- CJIyloaThb U CJIbIIATh APYTUX, NBITATHCA IPUHUMATL HHYIO TOUKY 3PCHUA,

OBITh TOTOBBIM KOPPEKTHUPOBATH CBOIO TOUKY 3PEHUS;

- JOKJIaAbIBATb O PE3yJibTaTax CBOCTO UCCIICIOBAHUS, YHAaCTBOBATH B
AUCKYCCHH, KPpaTKO 1 TOUYHO OTB€YATb HAa BOIIPOCHI, UCIIOJIb30BAaTh

CIIPaBOYHYIO JTUTEPATYPY U APYTHEe UCTOUYHUKH UHPOPMAIINH;

- JOTrOBaprUBATLCA U IIPUXOIUTH K COI'NIaCOBAHHBIM I[GﬁCTBH?IM.






1.6. Kanenaapublii yueOHblii rpaduk

K J0NOJHHUTEJLHOH 00111e00pa3oBaTe/IbHOI 001epa3BUBalOLIeil MPorpamMme
«XHUMHUS B NOBCEAHEBHOM KM3HU»

KomudecTtBo wacoB: Bcero - 68 B roj; 2 pas3a B Heaelnto o 1 gacy

No Jata | pasn Tema 3ansTHs ConeprxaHue Konnuecr Tun 3anarus OcHOBHBIE 3VH, YMK
/o en BO 4acoB METOABI U OYYH
(hopMbI
paboThI,
TEXHOJIOI'nnu
1-2 1 | CobecenoBanue ¢ | BersicHEHHE HCXOAHBIX 2 OznakomutensHoe | becena, 3Hatp nmpaswna Th Metonuue
netbMu. BeomHOE | IPEICTABICHHUI O IIPEIMETE pe3eHTalus IIpU HAXO0XKIECHUH B CKHC U TUJAKTHIC
3AHATHe. XMMUH U 00J1aCTH €€ IPUMEHEHUS. KaGuHeTe, paboTe ¢ CKHE MaTepHabl.

Texnuka 6e30MaCHOCTH.
3HakoMCTBO ¢ rpynmnoii. Pacckas o
coJiep>KaHUH MIPOrPaMMBbl TIEPBOTO
roga o0y4enus. [IpaBnna

peakTuBamMu u
HarpeBaTejibH bIMU
npudopamu,pa

YuebHo-
MPaKTHYEC
Koe 000py10B
aHue.

CIHCaHNe
TIOBEJICHUS B TaOOpaTOPHH. 00 THHEHHSL.
Texnuka 6e3omacHOCTH B paboTe
C XUMHUYECKHMH PEaKTUBAMH,
AIEKTPONPUOOpaMu U
HarpeBaTeIbHBIMU IPHOOpPaMu
3-4 2 | Tlonstusi: atoM, | 3HAKOMCTBO C KOJUICKIIUEH 2 Komb6unnpoBannoe | [Ipaktudeckas | 3HaTh ompereneHue Meroauue
MOJIEKYIa, XUMHYECKUX BEIIECTB. paborta BaKHEHIIINX CKHE U TUAAKTHYE

SJIEMEHT. [TocTpoenue moneneit




MOJICKYJI pa3HbIX BCIICCTB.

TOHATHH:
MPOCThHIE U
CIJIOJKHEBIE
BCIIECTBA,
XUMHYECKHUH
3JIEMCHT, aTOM,
MOJICKYJIa.
Paznuuate
MOHATHUSA
«BEIECTBO» U
«TEIIOY,
«IPOCTOE
BEIIIECTBO» U
«XUMHUYECKUH
dJIEMEHT». YMe
Thb
HW3rOTaBJINBATh
MOJECITH
MOJICKYIIL.

CKHue
MaTepHarbl.
YuebHo-
NPaKTHIECKOe
o0opynoBaHue

5-6

dusnueckue
XUMUYECKUE SIBICHUS.

u

O3HaKkoMIIEHHE C
(hUBHYECKUMHU U XUMHUYECKIMU
siBJeHUAMU. M3yuenue
peaKuy ropeHus..
W3srorosnenne ceun u3
napaduHa UK MbLIA.
Anxumus («30J10TON TOXKIB» U
MTUPUTHI).

N3yuyeHnue HOBOTO
Marepuaia U NEPBUYHOE
3aKpEIUICHUE HOBBIX
3HAHMI.

IIpakTrueckas
pabora.

Habmronats,
aHATU3UPOBAT
b (PU3NUECKUE
1 XUMUYECKHE
SIBIICHHS. YMET
b OTJINYATh
XUMHYECKHUE
peakIuu OT
(u3nyecKuX
siBIIEHHH. 3HATh
YCIIOBUS
BO3HHKHOBCHH
iU
TIpEKpaIcHus
TOPEHUS.

Mertoanue
CKHUE U
JIUJIAaKTHYECKHE
MaTepHabl.
VYueOHo-
HpaKTHIeC

Koe 000pY/I0B
aHue




7-8

YucTeie BelllecTBa U

IIpuponHsie cMecH — BO3YyX,

N3yuyeHnue HOBOTO

IIpakTrueckas

3HaTh

Mertoanue




cMmecu. Paznenenue HedTh, MUHEpaJbl. V3yueHue Marepuana u pabora. onpecIeHUe CKHE U
cMecel. KOJUIEKLUH. HEPBUYHOE MOHATUHN «YUCTOE | MUIAKTHUE
[IpaBuna paboTsl ¢ Becamu. 3aKPEIUICHHE HOBBIX BEIIECTBO» U CKHeE
B3semmuBanue, 3HAHMIL «CMECH». YMETh | MaTepualbl.
[IPUTOTOBJIEHUE CMECEU pabotarts ¢ Y4e6Ho-
MeTaiia ¥ HeMeTaslia. BecaMH. 3HaTh MPaKTHYECKOE
Pasnienenue cmeceit. METOIBI 060pyI0BaHKE
OuncTka BellecTs, PasicICHHA
cMmeceit:
MepeKpUCTAIN3ALH. OTCTAHBAHKE,
(dbunsTpOBaHHEC
,
BBIITapUBaHUE.
VYMeTh BBIAEIATH
YHCTOE BEILIECTBO
U3 CMecH,
0ohopMITSIT
pe3yIbTaThl
paboThL
9- 3aKOH COXPaHEHUs XUMHYECKas peaKys KaK H3yuenne HOBOTO ITpakTryeckas VYmenne Meroauye
10 MAacchbl OTpaKeHHE 3aKOHA MaTepuaia u paobora. XapakTepu3oBa Tb | CKUE U
COXpaHEHUS MACCHI. MEPBUYHOE 3aKOH COXPaHEHUs | IUJAKTUYECKHE
[TpuroToBnenue cmecu 3aKpeIMJICHUE HOBBIX Macchl BEUIECTB, MaTcpHUalibl.
Jlemepu. 3HAHUM. IMOHUMATh €ro YuebHo-
CYIHOCTb H MPAaKTUIECKOE
3HAYEHHE IS oGopynoBanue
HaIHMCaAHUS
ypaBHEHUI
peakuui.
11- [onsTre o Uzyuenne u HabmroneHue N3ydenne HoBOTO TeopeTtnueckoe 3HaTh MpU3HAKU Metoanue
12 XUMHUYECKOM MPU3HAKOB XUMHUYECKHUX MaTepuana u 3aHATHE, CKHE U




TIEPBUYHOE

B3aHMOJACHCTBUN peaknuil. 3aKpeIIeHne HOBBIX | IIPEe3eHTaIns, XUMHYECKHAX JUTAKTHYECKUE
BEIIECTB. 3HAHUH. JIEMOHCTPALIMOHH | PEAKIIUM. MaTepHalbl.
bI€ OIBITHI. YuelHo-
MIpaKTUIEC
KOoe 000pyI0B
aHue
13 IIpuHnume XUMHUYECKUE YpaBHEHUSI. KomOuaMpOoBanHOE Becena, onpoc, YwMmetb nucatb, | Metoguue
rpau4ecKoro IIpoBenenue mpocTermmx TEOpEeTHIECKoe YUTaTh CKHE U TUAAKTHYE
0TOOpaKCHUS OIIBITOB, BBIIBJICHUE U 3aHATHE, YpaBHEHUA CKHAC MaTCpHaJIbl.
peakuuit OTMCcaHue 0COOCHHOCTEH npe3eHTaus, peakuuit u YuebHo-
IPOTEKAHMS PA3IMYHbIX JIEMOHCTPAIMOHH | XapakTepuszopa | PAKTHICC
peaxuui. bI€ OTIBITHI. Th HX. koe 06opynos
aHue
14- CoBpemeHHOE 3HAKOMCTBO C COBPEMEHHBIM N3yueHnue HOBOTO Teopernueckoe 3HaTh Meroauue
15 nabopatopHoe na00paTopHBIM MaTepuaia u 3aHATHE, COBPEMEHHOE | CKUE U
00opyaoBaHHE. 000pyIOBaHHEM. MEPBUYHOE MIpe3eHTAIIN. nabopaTopHoe | AMJAKTUYECKHE
3aKperIeHHEe HOBBIX o0opyaoBaHie | MaT€pHAbI.
3HaHUM. Y IPUHLIUIIBI Vuaebno-
ero paGoThL. NPaKTUYECKOE

obopynoBaHue




16

Pa3suTne xummuu.
Omnerter k. [puctim,
K.-B. Illeexe.

Ompitet ¢ CO2 u O2.
TexHrka 6€30MacHOCTH IPU
paboTe ¢ razamu.

N3yuenune HOBOTO
Marepuana u
MIEPBUYHOE
3aKpEIUICHUE HOBBIX
3HaHU.

TeopeTuueckoe
3aHATHE,
MpEe3CHTAIINS,
JIEMOHCTPALIMOHH
BIC OTIBITHIL.

3nars Th npu
pabote ¢
razamu. Y METh
IPOBOJIUTH
onbITE ¢ CO2
u O2.

Metonnue
CKHE U JUOAKTHYE
CKHE MaTepHUabl.

YueOHONpaKTHUEC
KOoe 000pY/I0B
aHue

17-
20

Bonopona, kucinopoa u
aMMHaK.

ITonsTHE YMCTOTHI raza.
I'pemyunii raz. [InoTHOCTH
rasa.

[Tonyuyenue Bomopoaa,
KHCIIOpOJa U aMMHaKa.
H3mepenue mIoTHOCTH Tasa.

KomOunmnpoBanHoe

IIpakTrueckas
paborta

3HaTh
ompenencHue
IMOHATHS
«IJIOTHOCTH
rasa», yMeTh
U3MEPATH
IUIOTHOCTH
rasa. YMeThb
MOJTy4aTh
BOJIOPOJ,
KHCIIOPO/I,
aMMUaK 1
pacrno3HaBath
nXx.YMeHne
XapaKTepHU30Ba
Th CBOMCTBA,
MpUMEHEHHUE
KHCIIOpO/Ia,
00BIACHATH
CYIIHOCTh
KpyroBOpoTa
€ro B MPUPOJIE.

Mertoanue

CKHE U AUAAKTHYC
CKUE MaTepHajbl.
YueOHONpaKTHUEC
KOoe 000pyI0B
aHue




21- Hcropus xumuu. Hcropwus tpanchopmarim W3ydeHne HOBOTO Teopernueckoe 3HaTh Meronnue
24 Drankl B U3ydeHun | MPCACTAaBICHAN yIEHBIX O MaTtepualna U HePBUYHOE | 3aHATHE, OCHOBHBIE CKHe U
ra3oB 1 pacTBOPOB. CTPYKTypE ra3000pasHbIX 3aKpeIIeHe HOBBIX MIpe3eHTALNS. OTKPBITHS  A. | qupakThueckue
BEILECTB U TEOPUU PACTBOPOB. SHARIL JlaByasee u I'. | patepuansr.
W3ydenue cocTapa BO3IyXa. Kasenmnma, /1. | YyeGro-
Otkpertus Jl. Pesepdopna, A. Pesepdopaa, MPaKTUYECKOE
JlaByasbe u I'. KaBenguma. TeOpUUu 06opy10B
PazBuTue Teopuu ropeHusl. pactBopos C.
OnpoBepkeHUE  TEOPUH Appennyca u
¢oructona. Teopun
pactBopoB C. Appernuyca u Jl. . . aHue
N. Menneneesa. Menpeneesa.
25- [Tonstus: pacteop u | TBépaele, xuakue, KombOurmpoBanHoe. IIpakTuueckas YMertb onpenensate | Metonuue
26 pacTBOpEHHUE ra3006pa3HLIe pacTBOPEI. pa60Ta PacTBOPHL, UX BUIBI| CKHUE U

Haceiiensslii pactop.
Henaceiniennsiii pactBop.
ITepechillieHHBINH pacTBOP.
PacTtBOprMOCTS.
[TIpuroToBneHne pacTBOPOB.

(HaCBIIIIEHHBIC

"

HCHACBIIIICHHbI
e),
PacTBOPUMOCT b
BEIIECTB, a TaK
KEHCIOIH30Ba
Thb
o0opynoBaHue U
pEaKTUBBIL,

pacué€THble 3a/1a4n

JUIIS1 TIOJTy4YEHHU S
pacTBopa coju ¢
3aJJaHHOM
KOHIIEHTpalne
H.

JHIAKTHYE
CKHE
MaTepUaIbL.
YueOHo-
MpaKTHIeC
Koe 000py/10B
aHue




27- Kpucramisl. Kpucramnuzanus u3 KomMOunupoanHoe IIpakTrueckas Ymetb Mertonuue

28 MEPECHIIIEHHBIX PACcTBOPOB. pabota BBIpAIIMBATh CKHE U
Bripamuanue MOHOKPHUCTAJUI bl | AUIAKTHYECKHE
MOHOKPHUCTAJIIIOB u3 M3 HACBHIIICHHBIX MaTCpHraJIbl.
HaCBILIEHHOTO pacTBopa. pacTBOpPOB. YuebHo-
[TonyyeHne W 3apUCOBKA HpaKTHIeC
KPHUCTAJUIOB Pa3HOM (OPMEI. Koe 0bopynoB

aHue
29- [I{€noun 1 kuCIOTBL. | PacTBOpBI 1€n0YEl U KHUCIOT. KombunmnposanHoe. IIpakTrueckas YMers Meroauue
31 Bopa B ¢usuke, xumun u pabora XapaKkTepu3oBa CKHE U
ouonoruu. Ilpuponssie Th CBOMCTBa JTUAAKTHYE

OCMOTHYCCKUC SABJICHUS.

YcrpaneHue KECTKOCTH BOBI.

OnexTponutsl. {ucconnanus.

nieso4ei u
KHCJIOT, BbIpaXaThb
uXx B rpaduyeckoit
tdhopme. 3HaTH
CHOCOOBI
YCTpaHEHUS
KECTKOCTH BOJBI.

CKHE MaTepHal
bI.

YueOHo-
MpaKTHIeC

Koe 000py/10B
aHue




32- Comm. Mmuoroo6pasue coneit. Comu KombOunupoanunoe | [IpakTrueckas YMeTh Ha3biBaTh | MeTonude
33 BOKpPYT Hac, UX peaKIUH. paboTa COJIH, UX CKHE U
KpacoTa xumudeckux peakiuii. KJTacCHPHUITIPO TUIAKTHYC
Kpucrannuszanus coneit u3 BaTh 10 Pa3HbIM | CKHE MaTepHual
’KEJIaTUHOBBIX IJIEHOK. MpHU3HAKaM, 3HATh | pI.
CIocoObI UX Vae6HO-
HOTYy9CHUA. HIPaKTHYECKOE
YMeth 000py10B aHUE
UCIIOJIb30BaTh
nabopatopHoe
o0opyoBaHUE U
PEeaKTUBBI IS
KpUCTaJUIM3all U1
coJiel u3
JKCIIATHHOBBIX
IJIEHOK.
34 XuMus BOKPYT Hac. [IpuHuune! nencTBUs KombOurmpoBannoe | Teopermueckoe 3HaTh OpUHLUIBl | MeTtoauye
[Ipa3zgamynas xumus. | pelepBepKkoOB, XUMHUIECKUX 3aHSTHE, JeHCcTBUA CKHE U
3MeM, IPaKOHOB, XJIOIYIIIEK. Mpe3eHTanus, (eiiepBepKoB, JTUAAKTHYE
@DOKyChl, OCHOBAaHHBIE Ha JEMOHCTPAIUOHH | XUMHUYECKUX CKHE MaTepuajl

HM3MEHEHUH 1IBETA PAacTBOpaA MpHU
XUMUYECKOM peaKIyH.

bIC OIIBITHI

3MEM, TPAaKOHOB,
XJIOITYIIIEK.

BI.
YuebHO-
MpaKTHIeC
KOoe 000py/10B
aHue




35 MerTaibl 1 uxX Mertasiel B Tabmuie M3ydeHue HOBOTO TeopeTuueckoe YmeThb Metoauue
COCIUHECHHUS — Menneneesa. CtpoeHue MaTepuaia v IepBUYHOE | 3aHSTHE, XapaKTepH30Ba | CKHE U TUAAKTHYE
CTOMKHUE U aKTUBHBIE, | aTOMa Ha IIPUMEpPE aTomMa 3aKPCIICHHUE HOBBIX npe3cHTanus, Th CTPOCHUEC CKHC MaTcpualibl.
TBEpABIE U MATKUE, Metanna. Puszndeckue u 3HaHUH. JIEMOHCTPALMOHH | aTOMa MeTajuia, | Y 9eOHO-
JparoLEHHBIE. XUMUYECKUE CBOMCTBA BIE OIIBITHL. ¢uznueckue n | IPAKTUIECKOC
METaJUIOB. XUMUYECKHE obopynoBaHne
CBOICTBa
METaJJIOB.
36- Mertannsl ocHOBHBIX | CBOICTBa, CTpOEHHE aTOMA. KomOunnpoBanHoe [IpakTnueckas 3HaTh cBoiicTBa | MeTonnye
38 TpyMIIL. Omeitel ¢ SN u Al pabora U CTPOEHHUE CKHE U
aTOMOB JTUIaKTHYECKUE
METAIJIOB MaTcpualbl.
OCHOBHBIX Y4ueOHONpaKTHUEC
rpymnm. Ymers | KO€ obopynos
WCTIONB30BaTh | 4HHUC
nabopaTopHOe
o0opymoBaHUe
U pEeaKTHBbI
UL
MIPOBEACHHUS
OTIBITOB C SN U
Al.
39 Mertaiisl 10604HEIX | Menb, cepedpo, 30J10TO, KomOunupoBanHoe Teopernueckoe 3Harb cBoiicTBa | KoHCIEKT
rpynm uuHK. CBOMCTBa, CTPOEHHUE 3aHATHE, U CTPOCHHUE 3aHATHUS.
aTtoMa. Kakue metasmibl ecTh TIPE3EHTAIIS. ATOMOB M€JIH,
B jamre HakaiguBauus (W, cepebpa,

Mo, N).

HparolieHHble METAILIBI.
Brinenenne Au u Ag.
«Kaccues mypriypy.

30J10Ta, INHKA.




BripamuBanue
MOHOKpucTamioB Cu.
«/epeBbsa» llapauenbsca u
IOnuTepa.

40 10 | FanpBaHMuecKue Hctopus otkpsitus. [lonstue N3yuyeHnue HOBOTO TeopeTuueckoe 3HaTh Metonuue
3JIEMEHTBI o ranbBaHuke. CocTaB u MaTepHaja u epBUYHOE | 3aHATHE, MIPUHIINTIBI CKHE U
MPUHIMITEL Pa0OTHI 3aKpeTICHHE HOBBIX Mpe3eHTalus paboThI JAUaKTH4e
rajJbBaHMYECKHUX JJIEMEHTOB. 3HAHWH. Pa3NUYHBIX CKHE
W3y4enue cocTaBa u 3JIEMEHTOB MaTCpHaIbL.
MPUHIMIA paOOTHI Pa3IUIHBIX MUTaHUSL. YuebHo-
3JIEMEHTOB ITHTAHHS. TIPAKTHHCCKOC
obopynoBanue
41 10 | YcrpoiictBo OmnebITHI ¢ OaTapeiKamH. KomOunmnpoBanHoe Teopernueckoe 3Hath Mertoauue
Oarapeiku 3aHsTHE, YCTPOHCTBO CKHE U
npe3eHTalus, Oarapeiiku JTUIaKTUYECKUE
JEMOHCTPALIMOHH | IPUHIIUII €€ MaTCpUaJibl.
BI€ OITBITHI paboTHL Yue6Ho-
MPaKTUYEeCKOe
obopynoBaHue
42- 10 | Kopposust metaiuioB. | IIpuduHel u nocinencTBus Kom6unupoBannoe IIpakTrueckas 3Hath Meroauue
43 3amuTa OT KOppo3uu | KOPPO3HHM METAIUIOB. 3aluTa pabora MIPUYUHBL, CKHE U
OT KOPPO3HH. MOCJIEACTBUS U | TUIaKTUYECKHUE
OMBITHI IO H3YYEHUIO CIoCcO6BI MaTepHabl.
KOPPO3UU METAJUIOB U 3alIUThI 3AIIUTHI OT YuebHo-
OT Hee€. KOPPO3HH. MpaKkTu4ec

Koe 000py/10B
aHue




44 10 | Ocobennoctu Keneszo Bokpyr Hac. CTeneHn KomOunupoBanHoe TeopeTtnueckoe YMeTh Metoauue
JKeJie3a " | okuciieHus xxenes3a. [longarue 3aHATHE, OoIIpeacisiaTh CKUE U IUJaKTHUC
COCIMHCHUM KeJIe3a. | MarHeTusma. Mpe3eHTaLNA, TIOHSTHE CKHUEC MaTcpualbl.
MarueTtuzm . KauecTBenHsie peakiiuy Ha HOHBI JIEMOHCTPALMOHH | «MarHeTHsmy», | ¥ UeOHOMpaKTHyec
xkene3a. OnbITH, BIE OLBITEL 3HATE Koe 000py10B
JEMOHCTPHPYIOLINE MarHeTU3M. KayecTBeHHble | AHUE
peaxknuu Ha
MOHBI KeJie3a.
45- 10 | Peaknum OcOoOEHHOCTH COeTMHEHHUH Kele3a KomOuampoBannoe [IpaxTrueckas 3HaTh MeTtoaude
46 COEIMHEHMI JKenle3a. | M UX peakuuit. OmbIThI 10 pabota OCOOCHHOCTH | CKHE U
XuMmuueckas pagyra HOﬂyquHK’v Pa3sHONBCTHBIX COeIUHEHUN IUIAKTHYECKUE
COCIMHEHHH jKeje3a. JKelle3a, yMeTh | MATePHAJIEL.
Xumuueckas pagyra 1 XUMHUECKUI Hons3oBatecs | YUeOHO-
cBetoop. naGopatopsl | MPAKTHYECKOE
M o0opynoBaHue
obopynoBaHue
M H
peakTHuBaMu
JUTSL TIOJTY9EHHUSE
Pa3HOLBETHBIX
COEIMHEHHUI

KeJiesa.




47- 11 | Cepa u dpocdop — Coenuuenuss S u P. Xumudeckue W3ydeHue HOBOTO [pakTrueckas 3HaTh MeTtoauue
48 THUIWYHBIE cBoiicTBa coemmHeHud S u P, Marepuaia u pabora OIPENEICHUE | CKHE U JUAAKTUYEC
MPEACTaBUTEIN AnnoTtponusl. IIEPBUYHOE ITOHATHA CKHC MAaTepual bl.
HEMETaLIOB OKHCITUTETbHOBOCCTAHOBUTEIBHbIC 3aKperIeHHE HOBBIX «QUIOTPOIINSD | YYeOHOMPAaKTHIEC
CBOMCTBAa COEIMHEHHN Cepbl | 3HaHUIL. » YMETb Koe 00opy0B
dbocdopa. deifepBepkn  Kak )T(:paKTepHmBa aHue
npumep TI/IHI/I‘IHOI/IMOKHCHI/ITCHBHO- HMIICCKIC
BOCCTaHOBHUTEJIBHOM PEaKLIUH. cBOHCTRA
COCIMHEHHUH
cepsl U
dhocdopa.
49- 11 | l'amorensl. CxoacTBo u | IcTOpust OTKPBITHS KomOuaMpOBaHHOE [IpakTuueckas 3HaTh uctopuro | Meroanue
50 pazmuaus HEKOTOPBIX TaIOTE€HOB. paborta OTKPBITHS CKHE U
["anorens! — onacHbIe U raJlOreHOB, JIUIaKTUIECKUE
nojesHble. Yem maxHer YMETh MaTepHabl.
Mope? 3ayeM OpraHu3My MIPOBOJIUTH YueOHompakTHiec
#on? ONBITH MO MOJTyYEHUIO OIIBITHI 110 Koe 0bopynoB
raJOreHoB. MOJTY4YEHHIO aHue
raJlOreHOB.
51- 11 | OxucnuTensHO- OBP. KomOuHupoBanHoe [IpakTuueckas YmMmeTh Metoande
52 BOCCTAaHOBUTECIILHBIC BriBenenue nareH u paborta IPUMCHATH CKHE U TUJIAKTHU4E
pcaknnun B MOTyYCHHUE KPACOK. OKHCJIMTCIIPHO | cKHMe MaTepuabl.
ObITY U B 1Ia0OPaTOpUH | XUMUYECKHE BYJIKAHBL. - YueOHONpaKTHYEC
BOCCTaHOBHUTE | KOe 000pY/I0B
JIbHBIE PEaKLUH | aHUE

B OBITY.




53 12 | Muoroobpa3ue Kombma JInzeranra. KomOuHupoBanHoe. Teopernyeckoe YMeTb Meroaude
HEOPraHUYECKUX IIpoBenenue cioxHOM 11enn 3aHATHE, OCYIIECCTBIATL | CKUE U
XMMUYECKUX BEIIECTB | XMMUYECKUX PeaKuuil 1Jis Mpe3eHTalus Lernb TUIaKTUIECKUE
U peaxiuit nonyueHus kosnen Jluseranra. XUMHHCCKUX | MaTepuaibl.
peaxuuii amst
MOJTY4YeHUs
KOJIen
JIuzeranra.
54- 12 | Okcugsl metaiioB 1 | Heopranuueckuii cunres. KomOunmnpoBanHoe [IpakTuyeckas Ymetb Metoaunue
55 HEMETAIJIOB 'enetnueckas cBS3b pabora NPUMEHSATh CKHUE U
HEOPraHU4eCKUX MIOHATHS IUIAKTUIECKUE
coenuHenuil. [lonydyenue u «Oxcunp, MaTepuabl.
CBOIICTBa OKCHJIOB. «Kmaccupuka | YuebHONpakTHUEC
S, Koe 000py/I0B
«HomeHknaty | aHue

pa» B peleHnn
yIpaKHEHUH U
XapaKTepu30Ba
Tb CBOMCTBa
OCHOBHBIX U
KHCJIOTHBIX
OKCHJIOB.
YMers
UCIIOJIb30BaTh
naboparopHoe
o0opynoBaHue
U PEaKTHUBbI
JUISL TIOJTYYEHHS
Y U3YYEHHUS
CBOICTB
OKCHJIOB.




56 13 | Muoroo0pa3sue KomOunupoBanHoe Teopernyeckoe 3HaTh npaBwia | Meroaude
HEOPraHNYEeCKUX 3aHsATHE, HPUPOJONONE3 | CKHE
BEIIECTB U PEaKIUi Mpe3eHTanus, OBaHUs, yMETh | JUIAKTHUE CKHE
JEMOHCTPALMOHH | IPUMEHSTh Marepuai bl.
BIE OIIBITHI IIOJIy4CHHBIE YuebHompakTiiec
3HAHUS Ha Koe 000py 0B
NpPaKTHUKE. AHHNC
57 14 | MHuoroobpa3ue Hedtb, HedTsaHBIC MIEHKH. KombunnpoBanHoe Teopetnueckoe 3Hath npaBuna | Metoaude
coeZIMHEeHMH yriepona | Paspyiienue mi€HOK. 3aHsTHE, OPUPOAOTIONG3 | CKHE U
[ToBepXHOCTHOE HATSKCHHE. Mpe3eHTaIuS, OBaHUS, yMETh | IUAAKTUYE CKUE
Bomnpocst 3arpsi3HEHUS JEMOHCTPALMOHH | IIPUMEHATH Matepual bl.
OKpYy’Karomei CpEIbL. b€ OTIBITHI MIOJTy9eHHBIC YueOHompakTuiec
Onpenenenue 3HaHMA Ha Koe 060py 0B
raJoreHONPONU3BOIHBIX. HPaKTHKE. aHue
I'openue caxapa. IIpomyKTbl
MUTaHUSL.
58- 14 | Morommue BeliecTna Mpna. CHHTETUYECKYE KomMOunupoBanHoe [IpakTuueckas 3HaTh Meroaunue
59 MOIOIIIHME BEIICCTRA. paborta TEXHOJIOTHIO CKUC U TUJAKTHYE
Hsrorosnenue Mbuia W3TOTOBJICHUS | CKUE MaTepHaJIbI
MBLIA. VYueOHOnpakTHIEC

Koe 000pY/I0B
aHue.




60- 14 | Kpaxmain u rimoko3a | CTpoeHue, COCTaB, KomMOunnpoBanHoe [IpakTuueckas 3HaTh MeTtoauue
61 ucrosib3oBaHue. L BeTHbIe paboTta CTpOCHHE, CKHE U TUAAKTHYE
peakuun. OnpeneneHue COCTaB U CKUE MaTepHabl.
rimoko3bl. Cepebpenue. ycronp3oBany | Y 9€OHONpaKTHYEC
KagecTBeHHBIE peakiuy Ha e yriueBojos. ¥V | KOC 0bopynoB
KpaxMall U IJII0KO3y. METh aHue
IIPOBOJUTE U
3aIIUCHIBATh
KayeCTBEHHbIE
peakuuu Ha
Kpaxmai U
TJIIOKO3Y.
62 14 | Opranmnueckue benkw, >xupsI, yriieBomsl, KomOuampoBannoe Teopernueckoe YwMmeTs MeTtoaude
BEIIECTBA B Ipupone | GepMeHTHI, TOPMOHBI, 3aHATHE, HaO0II01aTh, CKHE U TUAAKTHYE
BUTaMUHBI Y TIPOJYKTHI HpE3eHTALINS, aHAIM3UPOBAT | CKUE MaTepHUalbl.
ux npespamenuit. IIpocteie JIEMOHCTPALMOHH | b XUMHYecKue | Y 4e0HO-
OIIBITBI C OPraHUYECKUMHU BIE OIIBITHI peaxIvy. HPaKTHICC
BEIIECTBAMHU. 3HAaTh Koe 060py 0B
MIPOAYKTHI anue
NpeBpalieHUl
OEJIKOB,
KHUPOB,
YTJIEBOJIOB,
YMETh
3aMuChIBaTh
COOTBETCTBYIO
e
ypaBHEHHUS
peakuuii.
63- 15 | Uuaukatopsl. WNHaukaTopsl U3 NPpUPOIHBIX N3yuenue HOBOro IIpakTrueckas 3HaTh Meroauue
64 [Tomyuenue u MatepuanoB. CriocoObl MaTepuaia v nepsuyHoe | pabota onpejeieHusl | CKHe U AUJAKTHIe
W3y4EHUE CBONCTB pa3IueHus CONEH. 3aKpEeIIEHHE HOBBIX TOHSTHS CKHE MaTepuall bl.
IIpuroroBnenue 3HAHUI. «UHIHUKATOPY, VaebHOnpakTHyec
WHINKAaTOPOB M3 yMeTh Koe 000pyI0B




MIPUPOJTHOTO CHIPBS. NPUTOTOBUTH | aHWE
WUHIIUKATOP U3
MIPUPOJTHOTO
CBIPBSI.
65- 15 | CnocoOst Xpomarorpadus u KomMOunupoBanHoe [IpakTrueckas 3HaTh MeTtoauue
66 OOHapyKeHHUsI JKCTPaKIU. AHAIH3 CMECH pabota CYIIHOCTh CKHC U
KaTHOHOB U aHUOHOB. | coJei. XpOMOTOrpady | qunakTHYECKUe
IIBeTHBIE peakuuy. nu MaTepHaJIbl.
AHanu3 cMecH coyen SKCTPAKIIHHL. VyebHo-
YwMmeth MIPAKTHYECKOC
aHaJM3UpPOBaT | 00OPYAOBaHHE
b CMECH COJICH,
UCIIOJIb30BaTh
naboparopHoe
o0opynoBaHue
U PCAKTUBBHI
JUTS
MPOBEICHHUS
[[BETHBIX
peaxuumii.
67- 16 | Beibop Temsr u O06001IeHne TPOHIEHHOTO KomoOuamnpoBannoe Becena, onpoc, 3HaTH Metonuue
68 MOATOTOBKA Marepuaia. Beibop Tembl. pe3eHTalus. CTPYKTYpY CKHe U
HCCIIEA0BATEIBCKON Henn u 3ana4u paboTsL, UCCIEeN0BaTENb | JUAAKTUYECKUE
paGoTEI 3Tanbl paboThl HAJ| HEH. cKoif paGoTHL. | MAaTepHalbL.

OcobenHocTH
UCIIONIb30BaHus MIHTEepHET.
. [lonck u pabota ¢
JUTEPATypoOil 1O TeMe.

VYMeTh cTaBUTL
Henab U
OTIPEETISATh

3aauu paboThI.

YmeTh
OCYIIECTBIIATh
MTOMCK
HEOOXOIMMOMU
UHPOPMAITUH.




16 | Yuactue B YuyacTtue B KoH(DEPESHITHH, 1 KomnnextusHo-rpymmosoe | Kordepenmus CoBepmieHcTB | MeToamue

KOH(EepeHIINU o0CyXJIeHUE Pe3yJIbTaTOB 3aHsTHE OBaTh HABBIKK | CKUE H
KOH(epeHIInH U yOJIMYHOTO JIMJaKTUYECKHE
BBICTYIUICHUH 00Y4arOIINXCS. BBICTYIUIGHUS. | MAaTE€PHAIIbL.
[TonBenenue NToroB paboThI Y4eOHo-
3a y4eOHBIH ToI. MIPAKTHYECKOC
o0opynoBaHue

2. KoMIuieke opraHu3anMOHHO-TIeJarOrui4ecKuX ycJa0Buil
2.1. MeToaunueckoe odecneyeHue MporpaMmabl

Metoauka o0OydeHHs TMpeAnonaraeT JAOCTYNHOCTh M3jaraeMol HHGOpManuMu JUis Bo3pacTa OOy4yaroUuxcs, 4YTO
JNOCTUraeTcs 3a CYET HAIVISIAHOCTH M HEPA3pPbIBHOM CBS3M C NPAKTUYECKUMH 3aHATUAMU. DPOpMBI 3aHATUN ONPENEISIOTCS
HaIPaBJICHHOCTSIMHU IPOrpamMMbl U €€ 0coOeHHOCTAMHU. [IporpamMma BKIIIOUAET KaK TEOPETUUYECKHUE M MPAKTUYECKUE 3aHSATHUS B
y4eOHbIX KaOMHETaX, TaK U SKCKYPCHOHHBIE BBIXOJIbI HA TEPPUTOPHUIO YUPEKIECHUS U CBOE MECTHOCTH.

®opmbl opranuzanuu yuebHoro 3aHsTus. [logaua TeopeTMueckoro Marepuana OCYIIECTBISETCS B (popme HpoBEIAeHUS
TPaJAMLIMOHHBIX M KOMOMHUPOBAHHBIX 3aHATUM, JEKIHMA C OJHOBPEMEHHBIM IOKa30M WJUIIOCTpalii, BUIEOMATEpUasOB,
Npe3eHTalNl, JeMOHCTPAlMOHHBIX OmbITOB. [logaua mpakTH4YeCKOro marepualia OCyUIeCTBIAETCS B (opMe HMHIAMBUAYAIbHO-

IPYIIOBBIX CAMOCTOSITENIbHBIX padO0T, MPAKTUYECKUX 3aAHITHM.




I[J'IH AOCTHMIKCHHUA LCIIM M 3aaa4d HporpamMmbl IPEAYCMATPHUBAIOTCA COBPECMCHHBIC IICAAIOTHMYCCKHUC U I/IH(l)OpMaI_[I/IOHHBIe
TCXHOJIOTHU:
° HUI'POBBIC TCXHOJIOTHH,

° IMPOCKTHAA TCXHOJIOT'HA,
° TCXHOJIOTHA HpO6JI€MHOFO 06y‘IeHI/I$I;

*  3JI0poBbecOeperarone TeXHOJIOUH;

. HUKT-TexHonoruu;

*  TEXHOJIOTUS PA3BUTHUS KPUTUUECKOTO MBIILIICHUS;

*  TEXHOJIOTUS Pa3BUBAIOIIETO O0YUYEHUS;

*  TPYNIOBBIC TEXHOJIOTHH,

*  TEXHOJIOTUH YPOBHEBOW IupPpepeHmanmm.

B mepron oOyueHus 11t mpoBeeHUsT 00pa30BaTeIbHOMN JACSITEIIBHOCTH UCIIOJIB3YIOTCS CIIEIYIONNE METO/IBI:

00bSICHUTEIbHO-WLTIOCTPATUBHBIIN (00s3aTeNIbHAS TEOPETUUECKAs YacTh,
paboTa ¢ WUTIOCTPATUBHBIMU MaTepUaIaMu, COCTABIICHUE MPAKTUYECKUX 3aJJaHU ); MPooJIeMHbII (mpobnemMHoe
U3JI0KEHHE MaTepraia pyu U3y4YeHUU BOIIPOCOB IKOJIOTHUHU, HAYYHOUN ITHKH, TIPU aHATN3€ MEPCIEKTUBHBIX HAIIPABICHUM
pa3BUTHS HAYKH); npakTuYecKuii (00s3aTeIbHBIC TPAKTUYECKUE PAOOTHI HA KAXJIOM 3aHITHH);
AeITeJIbHOCTHBIN (BBEICHHE WHIUBUIYATbHBIX 3aIaHUN u
CaMOCTOSTENILHOM pabOThI C JIUTEPATYPOH, y4aCTHE O0YJAIOIINXCS B KOHPEPECHIIUIX U IKCKYPCHUSX ).
Memoouueckue u ouoaxmuyeckue Mamepuanbl.

- MCTOAHNYCCKHUC pa3pa60TKH I10 TEMaM,



- HaJU4YHe HArJISAHOTO MaTepuaa;

- HaJU4#e IEMOHCTPAIMOHHOTO MaTepHuaa,
- BUACO(PHUIBMBI;

- Pa3IaTOYHBIM MaTepual;

- uH()OPMAITMOHHBIC KAPTOYKH.

- IWTAKTHYCCKUC KAapTOYKU,

2.2. Yca0BUS peajin3anum NporpamMmmsl

MarepuanpHO-TeXHUYeCKHue ycioBus. [[nsg sddextuBHON peanms3anuu  OporpaMMmbl  HEOOXOIMMa MaTepPHATBHO-
TEeXHUYecKas Oa3a:

1. YuyeOubiii KaOWHET,  COOTBETCTBYIOIIHIA TpeOOBAHUSIM: - CanlluH 2.4.4.3172-14 «CanurapHo-
AMUAEMHUOJIOTUYECKHE TpeOOBaHUS K YCTPOMNCTBY, COJEPIKAaHUIO U OPTaHHU3AIMU PEKUMa padOThl 00pa30BaTEIbHBIX
OpraHu3aluii TOMOJTHUTEILHOTO 00pa3oBanus aAeTeil» (Temneparypa 18-21 rpanyc Llenbcusi; BIaxxHOCTh BO3AyXa B Mpeeaax
40-60 %, mebernb, COOTBETCTBYIOIIAsI BO3PACTHBIM 0COOEHHOCTSIM netei 14-15 ner); 2. [{ns peanuzanuu nporpaMMel =
O6opynoBaHue U MaTEePHAIIBIL:

* KOMITBIOTED;

= MEIUANIPOCKTOP.

= CTaHJAPTHBIN HAOOP XUMHUUYECKHX PEAKTUBOB (KHCIIOTHI, IEI0YH, OKCHIBI, COJIHN);
* U3MEPUTEIbHBIC TPUOOPHI,

» cTekisiHHAsA U papdopoas mocya;



" METAJUVINYECKHE IITATUBBI;
* HarpeBaTebHbIE NPUOOPHI;
" BECHI,

* MUKPOCKOII.
B kadecTBe IMIaKTUUYECKUX MAaTepUaIOB UCIOJIb3YIOTCS HArJsAHbIE OCOOUS:

TabJIMIla PACTBOPUMOCTH U mepuoanyeckas tadmuua JI. M. MenzaeneeBa; KOJUIEKIMU IOJIE3HBIX MCKOMAEMBIX, MOYB, He(dTH,
11Kajia TBEPIOCTH U T.II.
B kauectBe = METOAMYECKMX  MaTepHaJIOB IPUMEHSIOTCS pa3ianyHble MyOJUKALUU IO XUMHH (CM.

CIuCOK JIUTEpaTyphl), METOANYECKUX Pa3pabOTOK U MIAHOB KOHCTIEKTOB 3aHATHI; METOAMYECKUX YKa3aHUM U PEKOMEH AN K
MPAKTHUYECKUM 3aHATHSM.

HNudpopmanmonHoe obecredeHne: METOAMYECKHE pa3paboTKH MO BCEM TeMaM, CIICHAPUH TPOBEICHHS MEpPONPUATHH,
UHTEPHET-UCTOYHUKH, CXEMBI, OIIPOCHBIE U TEXHOJIOTMUYECKHUE KAPTHI.

KanpoBoe obOecnieuenne. JlOMOTHUTENBbHYIO 00111€00pa30BaTelIbHYI0 OOIIEPa3BUBAIOIIYI0 MpOrpaMMy «XHUMHS B

ITIOBCEHEBHOM KU3HW» PEAU3YET M€1aror, NpoLeAIIni KypCOBYIO OATOTOBKY IO JAHHOMY HAIlPaBJICHUIO.

2.3. OueHoO4YHbIEe MATEPHUAJIBI
[Ipy oueHMBaHUU Y4YEOHBIX JOCTHXKEHMH YYallUXCS IO JOMOJHUTENBbHON 001eo0pa3oBaTeabHOM 00IIepa3BUBaIoLEh

nporpamme «XuMHs B IOBCETHEBHOW KU3HU» UCIIOJIb3YIOTCS:

e JlmarHocTHKa YCBOCHHS MaTepHalia B IpoLecce 00yUeHHs .



*  UnauBuayanbHas KapTa yuyera pe3ybTaTOB UHTEJIEKTYaJbHbIX CIIOCOOHOCTEH.

*  HuadopmannoHHas KapTa yyeTa pe3yIbTaToB 00Y4aIOIUXCsl yHacTHUs B MEPOTIPUATHIX Pa3HOTO YPOBHSL.
OneHouyHble MaTepuaibl MPOrpaMMbl pPa3pabOTaHbl C Y4ETOM TpeOOBaHMM K CTApTOBOMY YPOBHIO OCBOCHHS Yy4eOHOTrO
MaTepuara.
2.3.1. Kpurepum ouleHKH J0CTHKEHUI 00y4dalonuxcsi.
B mporpamme wucnonp3yeTcst THOKas pPEUTHHTOBas CHUCTEMa OILEHKA JOCTH)KEHHMH OOydaromuxcs 1o
OIpeICIEHHBIM KPUTEPUSIM:
— BBITIOJIHEHUE ONPEICIEHHOTO KOJMYECTBA MPAKTUYECKUX pabdoT, KOrja Kaxkaas MpaKTHueckas padoTa OIECHUBACTCS
OTpeieIEHHBIM KOJIHMYECTBOM 0ajlioB;
— TMOJIBEICHUE UTOTOB B KOHIIE KAXKIOTO MOIYyTrOAus (SIHBAaph, Maii);
— CHUCTEMAa HAarpaKJIeHUsT W MOOLIPEeHHs OOydaromMxcs, Jydliue oOydarouiuecs, HaOpaBlIMe HauOOJIblIee KOJUYECTBO
0aJuUI0B, HArpaXkJal0TCs TPaMOTaMU U MPU3AMU;
— OpTaHu3alys KOHTPOJIS 3HAHHUH MMPOUCXOTUT Ha OCHOBE caMopeIeKCHU 00yJaroierocs.
Pednexcus momoraer onpeneianTh CTENeHb JOCTHKSHHS TMOCTABICHHOMN II€NIM, TPUYUHBI UX JOCTHKEHHUS WM Ha0OOpOT,
JEHCTBEHHOCTh T€X WJIM UHBIX CIIOCOOOB M METO/IOB, @ TAKXKE MTPOBECTU CAMOOIICHKY.
2.3.2. OxugaemMple pe3yabTaThl:
O  TOJydYaT MPEACTaBIEHUE O CTPOCHHWU aTOMa, MOHAX W MOJIEKyJax, O KiIacCH(UKAIMA HEOPTraHMYECKUX COCTWHEHUI Ha

KHCJIOTBI, OCHOBAHUS M COJIM, 00 aHAJIN3¢ ¥ CUHTE3C;



O  TPUOOPETYT OCHOBHBIE HABBIKM MPAKTHUUYECKOW pabOThl B JlabopaTropuu, OyAyT BBIIOJHATH IpocTedliue jgadbopaTopHbIe
orepaluu;
O  TPOSBST MHTEPEC K COBPEMEHHBIM IPOOIeMaM XUMHH M K UCCIICIOBATEIHCKON paboTe B 3TOM HAy4YHOU 00JIacTH;
O  cQOpMHUPYIOT TPEACTaBICHHE O KPAacoTe XHWMHUYECKOTO HJKCIEPUMEHTAa; O pPa30BBIOT YYBCTBO OTBETCTBEHHOCTH IIPH
BBITIOJTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA
O  CHCTEMaTU3MPYIOT CBOM 3HAHMS B OOJACTHM XHUMHH, CO3JaayT HEOOXOAuMylo 0a3zy i mepexoja K yriyoaéHHOMY
U3YYEHHUIO OTAECIBHBIX pa3JeiIoB XUMUHM, O OyIyT  yMeThb CaMOCTOSITEIbHO TMPOBOJUTH OSKCIIEPUMEHTh M BECTH
HCCIIEIOBATENBCKYI0 padoTy B 1a00OpaTOpuu;
O  OCO3HAIOT €JUHCTBO MaTEPUAIBLHOTO MUPA HA OCHOBE XUMHUYECKOTO MOAX0/1a K CTPOCHUIO BEIIECTBA;
O  OCBOAT JKOJIOTMYECKHE ACIMEKThl BIUSHUS XMUMHUHU Ha MOBCEAHEBHYIO XHU3Hb;, O MPUOOPETYT MOTHBALIMIO Ha JlajbHEUIIee
U3Y4YEHHUE €CTECTBEHHBIX HAyK; O HAy4aTCsl CAMOCTOSATEIBHO padoTaTh CO CIEUUATbHON XUMUYECKON JTUTEPATYpPOH;
O  TPHOOPETYT HaBBIKU MOJITOTOBKY JOKJIAIOB U BBICTYTUICHUN Ha KOH(pEPEHITUSX.
Kpurtepuu ypoBHsI 0CBOEHUSI Y4eOHOT0 MATEepHAaJIa:
- BBICOKUH ypOBEHb — 00yUYaroIIuil OCBOMJI MPAKTUYECKH Bech 00bEM 3HaHui 100-79%, npenycMOTpEHHBIX MPOrpaMMOit
32 KOHKPETHBIN MTEPUOJ;
- cpeaHul ypoBeHb — Y 00yJaronux 00bEM YCBOCHHBIX 3HaHUH cocTaBisieT 80-50%;

- HU3KHH YpOBEHb — oOydaromuiics ommanen MmeHee 4deM 50% oO0bEMa 3HAHWM, MPETyCMOTPEHHBIX MPOTPAMMOIN.
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Jlureparypa ais negarora

Axmero H. C. O6mas u Heoprannueckas xumus. — M.: Bricii. mikorna,
1987. - 630 c.

bepnonocos C. C., Menneneesa E. A. Xumusa. Hoseilmmii cipaBoOYHHK. —
M.: Maxaon, 2006. — 367 c.

Bbpaynt-Jlemeii I'. FO. Xumus B nientpe Hayk. B 2-x 4. — M.: Mup, 1983. — 520
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