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HNupopmanuonHas kapTa 00pa3oBaTeIbLHON MPOrpaMMbl

YupexaeHue MOV «bonbmekopoBunckas COIL

®opma y4eOHOT0

o0beIMHEeHN s

Ha3zBanmue «3aHUMAaTEeIbHAS XUMHUSI

NPOrpaMMbI

Buj nporpamMmbI B paspabotke

Hean Heas mnporpammbl — sBisieTcss (OPMHUPOBAHUE Y

y4daluxcsi riIyOOKOro M yCTOWYMBOIO HMHTEpEca K MUPY
BEIIECTB M XUMHYECKHX MpEeBpallleHuil, IpuoOpeTeHune
HEOOXOAMMBIX TMPAKTUYECKUX YMEHUW U HaBBIKOB IIO
1a00paTOPHON TEXHUKE; CO3JaHUE YCIOBHM Ul PACKPBITHS
pOJI XUMHUU KaK HHTETPHUPYIOLIEH HAyKH €CTECTBEHHOIO
LMKJIa, UMEIOIIEH OTPOMHOE MPUKIIATHOE U BaJICOJIOITMYECKOE
3HAYCHHE.

Ili1anupyembie
pe3yabTaThl 0CBOCHHS

Kypca

B pesynpraTe mnpoxoxaeHUs MNPOrpaMMHOrO Marepuala,
yYaIllMiCS UMEET HpeoCcmasieHue o:
— O MPUKJIAJHON HAMPaBIEHHOCTH XUMHUH;
— HEOOXOIUMOCTH COXpPAaHEHHUS CBOETO 3JI0POBbSI U
3I0pOBBS OYIYIIETO MOKOJICHHS,
— 0 BEIIIECTBAX U MX BIIMSAHUS HA OPTAaHU3M YEIIOBEKa,
— 0 XUMHUYECKHUX Npodeccusix.

VYuammecs T0JKHbBI 3HAmMb '
— IlpaBuya OGe3omacHOCTH pabOThI B JIabopaTopuu U
oOpallleHHs C BeleCTBaMu;
— TlpaBuna cOopku u paboThl Ta0OPATOPHBIX TPHOOPOB;
— Omnpenenenue Macchl 1 00beMa BEIIIECTB;
— TlpaBmia 5KOHOMHOTO pacxo0/1a TOPIOYEro U PEaKTUBOB
— Heob6xoauMocThb YMEPEHHOTO yIOTpeOICHHS
BUTAMHHOB, OCIIKOB, JKHPOB M YIJICBOJOB IS
3I0POBOTO 00pa3a )KM3HU YCIIOBEKa,;
— TIlaryOHoe BiMsIHME TIMBA, HEKOTOPHIX IHIIEBBIX
100aBOK Ha 37J0POBhE YEIIOBEKA,
— KauecTBeHHbIC peakiuu Ha OCJTKH, YTIACBOIBL;
— CmocoOBbI peleHust HeCTaHAaPTHBIX 3a71a4

VYyammecs TOJKHBI ymems.

— Ormnpenensite I€Nb, BBIICIATH OOBEKT HCCIEIOBaHUS,
OBJIAJIETh  CIOCOOAMHU  PETHCTPAllUd  TOJyYCHHOU
nHpopmaruu, ee 06paboTKH 1 0OPOpMIICHHUS;




— Tlonp3oBatbesi  MHGOPMAIMOHHBIMU ~ MCTOYHUKAMM:
crpaBoyHUKamMu, IHTepHeT, ydeOHOM TUTepaTypoil.

— OcymecTBasATh J1a00paTOPHBIA IKCIIEPUMEHT, COOJTIOIasI
TEXHUKY 0€30MacHOCTH;

— paboTaTh CO CTEKJIOM U PE3WHOBBIMHU MPOOKaMH TpU

IMPpUTroOTOBJICHHUH HpI/I60p0B HJI TIPOBCACHUS OIIBITOB,

— OCYILECTBIISTH KPUCTAITHA3AIHIIO, BBICYIIIMBAHHE,
BbIMIAPUBAHUE, OMPEACIATh IUIOTHOCTh MCCIETYyEMbIX
BCIILIECTB;

— Onpenensith Ka4eCTBEHHBIHN COCTaB, a TaKXe
AKCIIEPUMEHTAITBHO JIOKa3bIBaATh buzndeckue u
XAMHUYECKUE CBOMCTBA UCCIIETyEMbIX BEIIECTB;

— IlomyyaTe pacTBOpBI C 3aJaHHOM MACCOBOM MOJIEUM U
MOJISIPHOM KOHIIEHTpaluen, padoTaTb € pacTBOpamMu
pa3IMYHBIX BELIECTB;

— Haxoauts npobiieMy U BapuaHThI €€ PEIICHHUS;

— PabGorath B COTpyJHUYECTBE C UWICHAMHU TPYIIIbL,
HaxXOJUTh W HCIHPaBIATh OMIMOKKM B padoTe Ipyrux
YYaCTHUKOB TPYMIIbL;

— VYBepeHHO jepxaTb ce0si BO BpeMsl BBICTYIUICHUS,
MCITIOJIB30BaTh Pa3jU4HbIE CPEACTBA HAIIAHOCTH IPH
BBICTYIICHHH.

— Bectn auckyccuro, OTCTaMBaTh CBOK TOYKY 3pEHHS,
HANUTHU KOMIIPOMMUCC;

— IIpoBoAMUTH COLIONPOC HACETIEHHUS: COCTABIISITH BOIPOCHI,
yMETh O0IIATHCA.

Yyamuecs NOJKHEI 61a0emb.

—~ HaBbikamu 00paboOTKM mMOMydYeHHOM uWHMOpPMALUU U
opopMisiTh €e B BUIE cooOmeHus, pedepara wim
KOMIIBIOTEPHOU NMPE3CHTalUN

— HaBbikamu HKCIIEPUMEHTAILHOTO MPOBEICHHUSI

XHIMHUYCCKOI'O aHaJIn3a.




MOHUTOPUHT PE3YIbTATOB BBITOJIHEHHS LIETIEH U 3a/1a4
IporpaMMbl IpeAroyaraeT HaOJIOJCHUE 3a JEATEIbHOCTbHIO
yYaIIUXCAd HA YPOKaxX, OTCIEKMBAHUE KOJUYECTBA yYallUuXcs,
UCCIIEI0BATEIBCKON 17}

BAaHNMAaIrOIMXC A HpOCKTHOﬁ

NEeSTEIbHOCTBIO U €€ pe3yIbTaTUBHOCTH.

HanpaBJjieHHOCTD EcTtecTBeHHO — Hay4yHas

YpoBeHb 0CBOEHMSI 2 o]

IIpoaoskuTeabHOCT | 2 TOOA

OCBOCHUSA 34 gyaca B roj, 1 pa3 B HeJeNIO
Bo3pacrt [TporpamMmma MoKeT OBITH pealii30BaHa ISl pa3HOBO3PACTHBIX T'PYI]
00YYAKOIIMXCHA 13-16 net

®opma opraHu3zanuu I'pynnoBas 10 15 denoBek B rpyIine
00pa3oBaTeJIbHOTO

npouecca

Crenenu He peannzoBana

peanu3anuun

NMPOrpamMMbl

Pa3znes 1. KoMiuiekc 0CHOBHBIX XapaKTEePUCTUHK 00pa30oBaHus

1.1. IlosicHUTEIBHAS 3aIIMCKA

JlonmonHuTenbHas —00I1Ieo0pa3oBaTeibHas — 00IIepa3BUBAOIIAs  Iporpamma

«3aHMMaTe/JbHAS XUMHS» €CTeCTBEHHOHAYYHOU HANMPABJEHHOCTH pa3paboTaHa

Ha OCHOBC HOPMATHBHO-IIPABOBbIX JOKYMEHTOB.

e ®epnepanbHoro 3akoHa PO ot 29.12.2012 r. Ne273 «O06 oOpazoBanuu B POy;

o [Ipuka3z MunncrepctBa npocsemienus PO ot 9 nosops 2018 r. N 196 “O6

yTBepkieHun llopsimka opraHu3anvd M OCYUIECTBIEHHUS 00pa30BaTeIbHON

JESTETLHOCTH TI0 IOTIOJIHUTEILHBIM 00I1Ie00pa30BaTeIbHBIM MPOTpaMMam’;

«CaHUTapHO-3MUAEMHUOIOTMYECKUX TpeOoBaHMit K YCTPOUCTBY,
COJICP)KaHUI0O M  OpraHM3alMi pekuMa padoThl  00pa30BaTEIbHBIX
OpraHM3alii JONOJHUTEIBHOTO 00pa3oBaHUs JETei», YTBEPHKICHHBIX

MIOCTaHOBJIEHHEM | JTaBHOTO TOCYIapCTBEHHOTO caHUTapHOTro Bpada PD ot 4
nroist 2014 roga Ne 41;
KoHuenmmu pa3BUTHSA JIONMOJHUTEILHOTO 00pa30BaHMs, YTBEP)KICHHON

pacnopspbkenueM IIpaButenbctBa PO ot 04.09.2014 Ne 1726-p;



o [IpuMmepHBIX TpeOOBaHHWI K MpOrpaMMaM JOMOJTHUTEIBHOTO O00pa3oBaHUS
nererr (IIpunoxkenue k muchbMy JlemapTaMeHTa MOJIOJICKHON IOJUTHKH,

BOCIIUTAHUS U COLMATBHON MOJICPKKH J1eTelt MuHucTepcTBa 00pa3oBaHus U

Hayku PO ot 11.12. 2006 Ne06-1844);

[Iporpamma «3aHuMaTEIbHAS XUMHUS SBIISETCS MOAU(PUIIUPOBAHHOI.
HanpaBJyieHHOCTh NPOrpaMMbl — €CTECTBEHHOHAYYHAS.

AKTYaJIbHOCTH NPOTPAMMBI.

XuMHs — Hay4YHas JUCLMIUIMHA, Pa3BUBAIOLIAS YMEHUE JIOTUYECKU MBICIIUTD,
BUJIETh KOJMYECTBEHHYIO CTOPOHY NpeiMeTa (BEIeCTBa) U SBJICHUM, JIeTIaTh BHIBOBI
u 0006menus. OCOOEGHHOCTBIO JIaHHOW MPOrpamMMBbl SIBJISIETCS TO, YTO B HEWU
OCYIIECTBIISIETCS ITPONEACBTUYECKAs ITOATOTOBKA JJIsl U3YUYEHUS] XUMUU B IIEPCIIEKTUBE
Ha TIOBBIIICHHOM WM YIIyOJIEHHOM YPOBHSIX, BO3MOXHOCTh IMO3HAKOMHTHCS C
BBOJIHBIMH pa3jieJiaMu; 00y4Jarolrecs, KOTOpble MPOsSBUIN MOBBIIIEHHBIN UHTEPEC K
TEM WM UWHBIM TEMaM, MOTYT TMpU TIOMOIIM WHAUBUIYAJbHONH Yy4eOHO-
HCCIIEIOBATENbCKON PadOThl O3HAKOMHUTBHCS C MaTepUaloM, KOTOPBIM BOOOIIE HE
M3y4aeTcs B IIKOJIBHOM MPOTpamMMe.

[IporpaMMy OTJIMYAET M ACTETUYECKUNM AaCIEKT, YPE3BBIYAWHO BAXKHBIA JJIsSI
dbopMUPOBaHUS HWHTEIJIEKTYaJIbHOTO TMOTEHIHMAIa OOyYaroluXxcs, pPa3BUTUS UX
MO3HABATEIbHBIX WHTEPECOB M TBOPYECKOM AKTHUBHOCTH, IOCKOJIBKY TI'PaMOTHO
MIOCTABJICHHBIE XUMHUYECKHE IKCIIEPUMEHTHI MOTYT OBITh OLICHEHBI U C ICTETHYECKOM
Toukd 3peHus. OO0 HTOM TOBOpPSAT, HANpUMEp, HUCTOPUYECKUE HA3BAHUS
DKCIIEPUMEHTOB: «JepeBo FOmurepay», «30J0TOM MOXKIb», «Tpo3a B MPOOUPKE,
«BUMHHM caJy, «BYJKAaH Ha CTOJIe» W T. A. B coxepkaHum mporpammbl OTpakeHa
UCTOpUS XUMHH U Onorpaduu BEIMKUX YUEHBIX, C JEITETHHOCTBIO KOTOPBIX
CBA3aHBI T€ WJIM  HHBIC OTKPBITHA. Ha 3aHATHSAX IIMPOKO  MCIIOJIB3YETCs HArJIS AHBIN
MaTepuan,

BO3MOKHOCTH HOBBIX WH()OPMALMOHHBIX TEXHOJOTHUN M TEXHUYECKUX CPENICTB O0yUEH
Us B IOKa3e (dhparMeHTOB VCTOPUM CTAaHOBJICHUS U PA3BUTHSA XUMUHU KaK
Hayku. Cofep>kaHue 3aHSITHI HAMPABJICHO HA OCBOECHUE XWMHMUYECKOW TEPMHUHOJIOTHH,
KOTOpAasi UCTIOIB3YETCS JI PEIICHUS] 3aHUMATENIbHBIX 3a/1a4, KOTOPHIE BIOCIEICTBUU
MOMOTYT pe0siTaM MPUHUMATh Y4acTUe B UTPaX, KOHKypcax, ouMIiiagax. JJaHHbii Kype
OCYIIIECTBIISIET YUYEOHO-TIPAKTHUUECKOE 3HAKOMCTBO CO MHOTHMHU pa3jejiaMu XUMHUH,
VIOBJIETBOPSICT TO3HABATEIILHBIM HWHTEpEC K TNpobOjJeMaM JTaHHOW TOYHOM HAYKH,
pa3BUBAET KPYro30p, yriIyOoJIsieT 3HaHUS B TAHHOW HAYYHOU TUCITUILIIHE.

HoBu3Ha 3akiroyaercss B TOM, YTO MHOTHE BOIIPOCHl XWMHUHU HEPA3pPBIBHO
CBsI3aHBI ¢ (DM3HUKOM, OMOJIOTHEN U HKOJOTHEN, 1 00PAa30BAHHOMY UYEJIOBEKY, YeM Obl
OH HE 3aHUMaJica B OyaymieM, ToJIe3HO HX 3HaTth. IlodToMy B JaHHOM
00pa3zoBaTeNbHON porpamme peann3yeTcs CHHTeTHYeCKHH MOIXO0/ K
€CTECTBEHHOHAYYHOMY OOpa30BaHUIO, KOTOPBIM TIO3BOJISIET, C OJIHOM CTOPOHBI,



c(hopMHUPOBATH 1IEJIOCTHOE MPEACTABICHUE O MUPE, a, C IPYTOl CTOPOHBI, 00JIErYUTh
MMOHMMAHUE CIOKHBIX XUMUYECKHUX MPOOIIEM.

Ilenaroruyeckasi mesaecooOpa3HocTb. Kak WM3BECTHO, XUMHSI CUMTAETCS B
IIKOJIE OJHUM M3 CaMbIX CJIOXHBIX MPEAMETOB U BBI3BIBACT Y MHOTMX IIKOJIHHUKOB
HEJIOTIOHUMAaHKE U HETIPUSATHE C TIEPBOTO Tr0j1a 00yUEHUSI.

Cpenu puYuH TaKOr0 BOCHPUSITHUS MTPEAMETa MOXKHO HA3BaTh HEOMPABAAHHO
OOJIBITION 00BEM M DKIEKTUIHOCTh YIEOHOTO MaTepraja B IIKOJIBHBIX IPOrpaMmax, a
TaK)Ke HEJJOCTAaTOYHYI0 MOTUBUPOBAHHOCTD JIETEH K U3YUEHUIO XUMUHU.

Kpome Toro, B mocneaHue ropl HaOII0JAETCsl COKpAIIeHHE YacoB, OTBOJIUMBIX
Ha XUMHUI0. [lanexko He JuIst BceX JeTei XUMUs CTaHeT Oyayieit npodeccuen, mosTomy
UHTEpEC K MpeIMEeTy NaJaeT, Kak TOJIbKO BO3HUKAIOT CJIOXHOCTH B MOHMMaHHUH TeX
WIM HWHBIX TEeM, TPYJHOCTH B pEHICHUH 3a1ad, NpoOJieMbl NpU TPOBEICHUU
nabopaTopHbIX padoT. LIIKoMbHUKK YacTO CUUTAIOT, YTO XMMHUYECKasi TEOPHUS CyXa U
3ammyTaHa.

CoBepllleHHO WHasi mo3ulids GopMmupyercss y peOEHKa MpyU BO3ZHUKHOBEHUU
COOCTBEHHOM 3aMHTEPECOBAHHOCTH B U3YUEHUU MPEIMETA.

JlanHast oOpa3oBaTenbHas MporpaMMa OpMEHTUPOBAaHA HAa TO, YTOOBI HHTEPEC K
XUMHUHM BO3HMK M  3aKpenuics Ojarojaps HCIOJB30BAHUI0O B  OOYUYECHHUH
HCCIIEIOBATENbCKOTO MOX0/1a, PU KOTOPOM JIETU MOCTUTAIOT TPEAMET XUMUU Yepe3
coOCTBEHHOE yuyeOHOe ucciefoBaHue. Takod MoaXoj MO3BOJSET OOyYaromuMcsl He
TOJIbKO OCBOUTH MOHATUWHBIN anmapatr U 3allOMHUTh HEKOTOPBIE BaXKHbIE (DAKTHI, HO U
MOJIyYUTh HABBIKA MPOBEACHUS CaMOCTOSATEIHOTO MCCIEAOBaHUSA, KOTOPHIE MOTYT
OBITH TIOJIE3HBI JIJIi TOCJEMYIOUIEH camopeanu3ali B JIF0OOW Jpyroil obOmactu
y4eOHOM 1 B Oyy1ieM MpopeCCHOHAIBLHOMN ACSITEIHbHOCTH.

Hcxons n3 Takoro noaxoa, B eHTp 00y4eHHUs TT0 JAHHOM MPorpaMMe CTaBsITCs
pPa3BUTHUE €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUSI M OBJIAJICHHE HUCCIIEIOBAHUEM KaK
METOJIOM Hay4HOTO Mo3HaHus. [103ToMy Ha 3aHATHAX 0OJIBIIIOE BHUMAHUE OTBOJUTCS
MPaKTUYECKUM pabOTaM pa3HbIX BHUAOB, MPUYEM 3HAUUTEIIBHOE BpPEMS YEINSIeTCs
MPOBEJICHUIO  CaMOCTOSTENBHBIX  HCCJICIOBAHUN 1O  BBIOPAHHBIM  TEMaM.
HacplllieHHOCTh  HAYaJdbHOTO TIEPUOJA H3YUYCHHS XUMHUHU JIEMOHCTPAIIMOHHBIMU
OTBITAMHU CTUMYJIUPYET UHTEPEC K XUMUHU U JKEJIaHUE U3ydaTh ATy HAYKY.

[Iporpamma BBICTpOEHA TaK, YTO B JAJIbHEHIIIEM BHUMAHUE JETEN HA 3aHATUSIX
HAIpaBJCHO Ha BBIMIOJIHEHHWE ONbITa, U3yYeHUE, HaOMIOACHHE W (PUKCALMIO €ro
pe3yIbTaTOB BO BCEX MOAPOOHOCTSX. B a3TOoM ciyuae mpuémbl U JeHCTBUS
BOCIIPHHUMAIOTCS OOYYalOIMMHUCS HE KaK BOJIICOHbIE MaHUIYJSIIUN, a Kak
3aHUMAaTeNbHAsT HEOOXOIUMOCTh, 0€3 KOTOPOW HEBO3MOXKHO OCYIIECTBUTH CTOJIb
MIPUBJICKATEIBHBIC JIJIT HUX XUMUYECKHUE MTPEBPAIIICHHUS.

OTanunTebHON 0COOCHHOCTHIO NporpaMmel «3aHUMaTeNbHas
XUMUSD» SBISIETCS TO, 4YTO JlaHHAsg TMporpaMMa HWMEET eCTECTBEHHOHAYYHYIO
HaIPaBJICHHOCTh C AJIEMEHTAMH XYJ0KECTBEHHO-ICTETUUYECKOM HAaMpaBICHHOCTEH,
TaK KaK 3HAKOMHUT C UCTOPUYECKUMHM aCIEKTaMU CTAHOBJICHUS U PAa3BUTUSA XUMUH, A
TAK)K€ pa3BUBAET IIOCPEJCTBOM IMIPEIMETa XUMHUU JCTETUYECKOE BOCHPUITHE
OKPY’KAaIOIIETO MHpA, YTO WrPAeT BAXKHYIO POJb B TOBBIIIEHUHM BHYTPEHHEU
MOTHBAIlMM K OCBOEHHUIO ATOro mpeaMera U (opMUpOBaHUM OOIIEH KYyJIbTYphl
00yJaroIMXCs.



Anpecat nporpammsl. [IporpaMmma opueHTUpOBaHA Ha BO3PACT 00YYAIOIIUXCS
13-16 mer. {1 oOydeHHS NPUHUMAIOTCS BCE JKEJAOIIHME, YTO JIaeT BO3MOXKHOCTH
3aHUMATHCS C PA3HOOOPA3HBIMU KATETOPUSIMU JIETEN: OJJAPEHHBIMU, IETbMH U3 TPy
COIIMAJILHOTO pHUCKA, JETBMH M3 CEMEH C HHU3KUM COLMAIbHO-2KOHOMUYECKUM
cratycoM, a Takke aetu ¢ OB3. [Ipu pa3paboTke JaHHOW MPOTPAMMBI YIUTHIBAIACH
BO3pDACTHBIE  TICMXOJIOTUYECKHE  OCOOCHHOCTH  JeTed  JaHHOTO  BO3pacTa,
ncuxo(u3nueckre 0COOCHHOCTH Pa3BUTHsI U 00pa30BaTENIbHBIE MOTPEOHOCTH JETEH ¢
OBS3.

®opma oO0ydeHMss — OYHas, ayJUTOpPHBIC, BHEAYJIUTOPHbIE (IKCKYpCHH,
pakTUYeCKue paboThl), TEOPETUUECKHUE U MPAKTUUECKHUE 3aHSATHS.

®opma opraHuzanum 3aHATHA. B nporpamme 3¢ @dekTUBHO coueTaroTcs
WUHIVBUyalIbHbIE, TPYTIIOBBIE U KOJUIEKTUBHBIE (POPMBI pabOTHI.

Oo6bem U CPOK 0CBOCHUS MPOrpaMMabl, pexXUM
3ansaTuid. [IponomwkurensHOCTs — 2 TOAa, IO 34 y4eOHBIX HENeb, Harpy3ka 1 Jac B
Hezento (Bcero 68 yacoB). 3aHATHs TPOBOASTCS C IIOCTOSTHHON CMEHOM e TEIbHOCTH.

[Ipoucxonut yriayOjeHUE MOTYYEHHBIX 3HAHWUW MO XUMUM C aKIIEHTOM Ha
MOJTy4YE€HHE HABBIKOB CAMOCTOSITEIIbHOM HCCIIeI0BATENbCKOM padboThl. DopMa 3aHATHIA
MIPEAyCMaTPUBAET COUYETAHUE TEOPETHUECKOW YACTU C MOCIEAYIOIIEH MPaKTUYECKOM
MPOBEPKONM M 3aKPEIJICHUEM IMOJIYUYCHHBIX 3HAHUM MyTEM MPOBEACHUS Pa3IMUHbBIX
OTIBITOB Ha 0a3¢ XMMUYECKOU J1abopaTopuHu.

1.2. Heau u 321244 POrpaMMbIl

Lean nporpamMmmbl — sBisgeTcsi GOPMUPOBAHUE Y YUAIIMXCS TTyOOKOTO U
YCTOMYMBOTO HWHTEpEca K MHUPY BEHIECTB M XUMHUYECKUX IMPEBpAILCHHM,
NpUOOpPETeHHE HEOOXOAMMBIX TPAKTUYECKUX YMEHUW UM  HABBIKOB 10
1a00paTOPHON TEXHUKE; CO3JaHUE YCJIOBHUH JUIsl PACKPBITHS POJIU XMMUH Kak
UHTETPUPYIOLIEM HAyKM €CTECTBEHHOIO IMKJA, HMEIIIEH OrpoOMHOE
MPUKIIAAHOE U BaJICOJIOTMYECKOE 3HAUCHHE.

3agaun:

Ooyuaromue:

O JaTh MPEJICTaBICHNE 00 OCHOBHBIX MOHATHSAX HEOPTraHUYECKOM
XHMHH — aTOMaxX, MOHaX W MOJICKyJaX; O KiIacCH(PUKAIMU HEOPraHUYSCKUX
COCJIMHEHUH Ha KHUCJIOTHI, OCHOBAHUS U COJH;

[ OOyYHTh OCHOBaM MPAKTHUECKOW XUMUU: aHAJIM3Y ¥ CHHTE3Y;
[ HAyYHTh TPUHITUIIAM u METO/THKE IIPOBEICHHUSI
UCCIIE0BATEIBLCKON PabOTHI;
[ o0y4nTh paboTe ¢ XUMHYECKUMHU PEaKTUBAMHU U MPUOOpaMH,

MPOBEICHUIO TMPOCTEHIIHMX J1a0OpPaTOPHBIX OIEpaluidi: HarpeB, NMEPETrOHKa,
AKCTpaKIusl, PrIbTPOBAHUE, B3BEIITMBAHUE U T.1I.;

U O3HAKOMMUTL C MPOUCXOKIACHHUEM U pa3BUTUEM XUMHUH, I/ICTOpI/IGfI
MPOUCXOKIACHUA XUMHUYICCKHUX CUMBOJIOB, TCPMHWHOB, HOHﬂTHfI;
L] IMO3HAKOMUTL CO CTAPpHMHHBIMHU SKCIICPUMCHTAMMU,
L] HaY4UTb CaMOCTOATCIILHO HaMc4aTb 3aga4vy, CTaBHUTDb

OKCIICPUMCEHT U OOBSACHATH €ro PE3yIbTaT.



O MOJTOTOBUTh K  HW3YYCHHIO XUMHUM HA  TOBBIIICHHOM  WJIH
yriIyOJIEHHOM YPOBHE.

PazBuBaronue:
] pa3BUTh HAONIOAATEILHOCTh W HMCCICAOBATCIBCKHM HHTEpPEC K
MIPUPOTHBIM SBIICHUSM;
O Pa3BUTh y 00YUaAIOIIMXCS HHTEPEC K TO3HAHMIO, K MPOBEICHUIO
CaMOCTOSATEIIBbHBIX MCCIIEOBAHMI;
O pa3BUTh  aKKypaTHOCTh, BHHUMATEJIBHOCTh, CTPOTOCTH B
coOJIr0IcHUU TPeOOBaHUN TEXHUKHU OE30T1IaCHOCTH;
[ BEIPabOTaTh MepBOHAYAIILHbBIC HaBBIKU paboThI co
CIIEHHAIBHON JIUTEPATypPOU;
O chopMUpOBAaTh M Pa3BUTh MOJIOKHUTEILHYIO MOTHBAIMIO K
JajgbHEHIlIeMy U3YyUYCHHIO €CTECTBEHHBIX HAaYK;
] Pa3BUTH II03HABATEIIFHYIO U TBOPUYECCKYIO aKTUBHOCT;
] Pa3BUTh JACTETHYECKOC BOCHPHATHE CTPYKTYpPhL, (HopMyI

XUMHUYECKUX 3JIEMEHTOB, Pe3yJIbTaTa COOCTBEHHOM E€ATEIbHOCTH.

BocnurarenbHbIe:
O BOCIIUTATh KOJICKTUBU3M,;
O BOCHUTATh MPABWJIbHBIN MOJAXO0/ K OPraHU3allil CBOETO JOCYTa;
] BOCIIUTAaTh YOEKIEHHOCTh B II03HABAEMOCTH OKPYKaIOIIETO

MUpPa U HEOOXOJMMOCTH HKOJIOTUYECKH TIpPaMOTHOTO OTHOLICHHS K
cpezie oOuTaHusl.

1.3. Conepxanue nporpamMmsl

YueOHblii 11aH (68 4acoB)

HasBanue pa3aeoB KoJsinuecTtBo yacoB [@opmbl
n/n [rem Teopuss  |[[IpakTnka [Bc arrecranum
er
0
BBenenue B[l 1 2 'Y cTHBIN ompoc
MporpamMmy
CobecenoBanne cll 1 2 Y cTHBIH ompoc
1 JICTbMU. BBoanoe
3aHSITHE.
Ipeamer xumumn 4 4 8
[TonsTus: atom, [1 1 2 XUMUYECKUM
2 MOJIEKYJIa, DJIEMEHT JUKTaHT
dusnyeckue ull 1 2 Pemienue
3 XUMUYECKUE SIBIICHUS TPEHUPOBOYHBIX
YIIPa)KHEHUI




Yuctele BergectBa (1 Pemenue
4 cmecu.  Paszpenenue TPEHUPOBOYHBIX
cMecen YIIPa)KHEHUI
3akoH coxpaHeHnus |1 Y cTHBII orpoc
S MacChl
XumMnyeckue 2
peakunu
[TonsiTne ol BrinonHeHue
6 XUMHAYECKOM MPAKTUYECKUX
B3aNMOJECHCTBUU 3aJaHuN
BEIIIECTB
[TpuHLIMIIBL 1 Permenne
7 rpaduueckoro TPEHUPOBOYHBIX
OTOOpaKEHUS YIIpaKHEHUI
peakiuu
{ CoBpemenHoe 1 TecTtupoBanue
JabopaTopHoe
o0opyaoBaHue
Pabora c razamm 2
Pa3Butue XUMUH. |1 'Y CTHBIN OIIpOC
8 Omnebrtel Jx. [Ipuctimy,
K.-B. lleene
Boaopoa, kucnopon u 1 Pemenue
9 aMMUaK PAKTUYECKUX
3aaHni
HUcTopus xumum. 1 TectupoBanue
Jranbl B HU3YYEeHUH
ra3oB M pacTBOPOB
PaGora cy
pacrBopamu. Boxa
[Tonsitusa: pacrBop u |l 'Y CTHBIN OIIpoC
9 pacTBOpPEHHUE
Kpucramibr 1 Y cTHBIN O1TpOC
10
[I&noun u kucaoTelr |1 PericHue
11 TPEHUPOBOYHBIX
YIIPaKHEHUN
Comu 1 Pemienue
12 TPEHUPOBOYHBIX
YIIPKHEHU N
Xumusi BOKpyr Hac. (1 Y cTHBIN OITPOC
IIpa3auu4Hass XuMus
Metamabsl u  ux 3

coeIMHEeHUs




MeTtamisl u ux

'Y CTHBIN OIIpOC

1 COECIUHEHUS — CTOMKHE
u
aKTUBHbIC, TBEPABIC U
MSITKUE, APArolleHHbIC
Mertamiabl  OCHOBHBIX Perienue
2 rpyI [IPAKTUYECKUX
32 TaHuN
Metamisl  MOOOYHBIX Perienue
3 rpymnmn MPAKTUYECKUX
3aJaHuN
JJIeKTPOXUMHUSA
0
['anpBaHMYECKHE 'Y CTHBIN OmIpoC
0.1 |»>1eMeHTbI
YcTpoicTBO 'Y CTHBIN OIIpOC
0.2 |OGaraperkn
Koppo3ust MeTajuioB. Brinonnenue
0.3 [Bammra oT KOppO3UU MTPAKTHICCKUX
BaJaHui
Keaeszo. CaoiicTBa
1 KeJieza
OcobeHHoCTH JKele3a BrinonHeHnue
1.1 |u coenuHeHUM *Keme3a. TPEHUPOBOYHBIX
Maruetnsm YIIPayKHEHUN
Peakiuun coeauHeHui BrinonHeHue
1.2 |xkene3a. XuMuueckas MPAKTUYECKUX
paayra BaaHu
HemeraJbl
2
Cepa u dochop - BrinonHenue
2.1 |TunuuHbIE MPAKTUYECKUX
IIPEACTABUTEIIN 32 TaHUN
HEMETAJJIOB
lNanorensr. CxoacTBO [TectupoBan
2.2 | v pa3nuuus ne
OKucIuTeIHHO- BoirnonHeHue
2.3 | BOCCTaHOBHTEJIbHbIE IPAaKTHYECKU
peakuuu B X 3aJaHUN
OBITY U B J1JaOOPATOPUHU
I'enernuyeckas cBA3b
3 HEOPraHUYeCcKHX

cCOeUHEeHHUM




MHoroo6pasue 1 - 1 Perienne
3.1 |HeopraHMYEeCKuX TPEHUPOBOY
XUMUYICCKUX HBIX
BEIIECTB U PEAKIUN PaKHECHUN
Oxkcunsl MetajuioB u |1 1 2 BrimonHenue
3.2 | HeMeTaioB PAKTUYECKU
X 3aJaHuN
MHuorooopa3sue ul 2 6
4 OpPraHu4YecKMuXx
COCAMHEHHMH
MHuoroo6pa3sue 1 - 1 Y cTHBIN
4.1 |coenuHeHwmii yriaeposa OTIIPOC
Motomue Bemecta |1 1 2 BrirnonHeHne
4.2 IPAKTHYECKU
X 3aJJaHUN
Kpaxwman u rmrokoza 1 1 2 BoirnonHeHue
4.3 PAKTUYECKU
X 3aJIaHUN
Oprannueckue 1 - 1 Perienue
4.4 | BeuiecTBa B MPUPOJE TPEHUPOBOY
HBIX
IIPaKHEHU U
AHaIU3 M OYHCTKA 2 2 al
5 BellleCTB
NHpaukaTopsl. 1 1 2 BoIronHeHne
5.1 |Ilonyuenue 17§ IPAKTHYECKU
W3y4YEHUE CBOMCTB X 3aJIaHUHN
Crioco6sl 1 1 2 BrinonHeHne
5.2 | oOHapyxeHus IPAKTUYECKU
KaTHOHOB ¥ aHUOHOB. X 3aIaHUM
[{BeTHBIE peaxkuuu.
AHaJIN3 CMECH COJIeH
HNroronoe 3ausitue |1 - 1 [TectupoBan
7 e
HToro 33 39 6
8

Conepxkanue kypca (724.)

Pasnea 1. BBenenue.

Tema 1.1. CodecenoBanue ¢ 1eTbMHi. BBoaHoe 3ausTHE.

BrIsicHeHHE MCXOTHBIX HpﬁI[CTaBJIeHI/Iﬁ 0 MIpeaMeTe XHMMHHU U obnactu ¢é

ITPUMCHCHUSI.




TexHuka 0e30macHOCTH. 3HAKOMCTBO ¢ rpymnmod. Pacckaz o cojepkaHuu
MIpOrpamMMBbI TepBoro rona ooydeHus. [IpaBuia moseaeHus B 1ab0paTOPHUU.

Ilpakmuueckan uacmp. Texauka 0€30MaCHOCTH B pabOTe ¢ XUMHUYECKHMHU
pEeaKTUBaMHU, JICKTPOIPUOOpPaMU U HarpeBaTelIbHbIMU NpUOOpaMHu.

Paznean 2. Ilpeamer XuMHumM.

Tema 2.1. IloHsaiTHS: ATOM, MOJIEKYJIA, DJIEMEHT.

[TapocTepxHeBass MOJEb MOJIEKYJIbL. BelecTBa BOKpyr Hac. Bo3HMKHOBEHHE
U pa3BUTHUE TEOPETUUYECKUX MpeAcTaBiIcHUN o BemiecTBe. CTuxuu ApPUCTOTENS U
aromucTuka JleMokpuTa. Pa3BuTne aTOMHCTHYECKHMX NPEACTABICHUM B Tpynax P.
boitnsa u JIx. lanpToHa. 3aK0H MOCTOSSHCTBA COCTaBa BEIIIECTB.

Ilpakmuueckana uyacmp. 3HAKOMCTBO C KOJUICKIIMEH XUMHUYECKUX BEIIECTB.
[TocTpoenue Mojesneit MOJIEKYJT Pa3HbIX BEMIECTB.

Tema 2.2. ®u3nyecKue 1 XUMHYECKHE SIBJICHHUS.

ABnenust pusmyeckue u xumuyeckue. ['openue cBeun. M3yuenue peaxiuu
TOPEHUS.

Ilpakmuueckan uwacmo. llnaBnenue mnapadunHa. M3rotoBieHue cBeun u3
napaduHa Wik MbUIa. ATXUMUS («30JI0TOU JJOK/b» U MUPUTHI).

Tema 2.3. UncThble BemecTBa U CMECH.

[Ipupoausie cMecu — BO3yX, He(Th, MUHEpabl. M3ydeHne KOJIeKIIHiA.

Ilpakmuueckan uacmes. [lpaBuna pabotel ¢ Becamu. B3BemuBanue,
MPUTOTOBJIICHHE CMECEN MeTaJlJla U HEMETalIa.

Pa3nenenune cmecei.

OuucTka BELECTB, IEPEKPUCTATUTU3ALIMS.

Ilpaxkmuueckaa uacmp. ONBITHI IO PA3JICITCHUIO CMECEH.

Tema 2.4. 3aK0H coXpaHeHUs] MACCHI.

XUMUYECKasi peaklys KaKk OTPAKEHHUE 3aKOHA COXPAHEHHUS MACCHI.

Ilpakmuueckan ywacmes. IIpurorosnenue cmecu Jlemepu.

Paznen 3. XumMuuyeckne peakimu.

Tema 3.1. IlonsiTHE 0 XUMHUYECKOM B3auMo/elicTBMM BelnecTB. [Ipu3Haku
XUMUYECKUX peakiuii. HabmoneHrne npu3HakoB XUMHYECKOM PEaKIIUH.

Tema 3.2. Ilpununnsl rpaduuecKoro 0TodOpakeHus: peaknuii. XuMu4yecKue
YpaBHEHHUSI.

Ilpakmuueckan uacms. lIpoBefeHue TMPOCTEHIIUX OIBITOB, BBISBICHUE U
OTMCaHUE 0COOCHHOCTEH MPOTEKAHUS PA3TUYHBIX PEAKIUH.

Paznen 4. CoBpeMeHnHoOe j1abopaTopHOe 000pyA0BaHUE.

[TpuHiunel pa®oTel 000PYIOBaHUS XUMHUYECKOW J1a0OpAaTOPUHU: MArHUTHBIE
MEIIAJKH; BEChl MEXAaHUYECKHUE Ja0OpaTOpHBbIE, TOPCHOHHBIC, AHAIUTHYECKUEC,
BBITSDKHOM 1IKa(; MypenbHas edb.

Ilpakmuueckan wuacme. Vicionb3oBanue oOOpPYIOBaHUS MJI1 TPOBEIACHUS
nabopaTopHbIX paboT. PaboTa ¢ ieHTpudyroi, MUKpOCKOTIOM, MATHUTHON MEIIAIKOH.

Pa3nen 5. PaGora ¢ razamm.

Tema 5.1. PazBurue xumun. OnbiThl k. IIpuctan, K.-B. [leeJte.

«JIecHoil ra3» 1 crocoObl «yJIy4IICHHs BO3yXa.



Ilpakmuueckan uwacme. OnbiTel ¢ COu O, TexHuka 0€30MaCHOCTH TMPHU
paboTe ¢ ra3aMu.

Tema 5.2. Boaopoa, KACJI0POd, AMMHAK.

[Tonsitue unctotsl raza. [’ pemyunii ras. [InotHocTh rasa.

Ilpakmuueckaa uacmos. [lonyyenne BOIOpoOAa, KHUCIOpPOJAa W aMMHAaKa.
N3mepenune mioTHOCTH rasa.

Pa3znen 6. UcTopusi xumMuu. ITanbl B M3y4eHHH Ia30B U PACTBOPOB.

Hcropust Tpanchopmanuu nmpeacTaBieHnii y4EHBIX O CTPYKTYpe ra3000pa3HbIX
BEIIECTB U TEOPUU pacTBOpoB. M3yuenue cocraBa Bo3ayxa. Otkpeitus . Pesepdopaa,
A. JlaBya3be u I'. KaBenguma. PazButue teopun ropenus. OnpoBepxKEHUE TEOPHUH
¢dnorucrona. Teopuu pactBopoB C. Appenuyca u J[. 1. Menaeneena.

Pa3nen 7. Pabora ¢ pactBopamu. Boaa.

Tema 7.1. IllonsiTus paCTBOP U PaCTBOPEHHE.

TBEpaple, Kuakue, Tra3000pa3Hble pacTBOpbl. HackIeHHBI  pacTBOp.
Henacepiiennsiii pactBop. Ilepecbiniennbiin pactBop. PacTtBopuMocCTs.

Ilpakmuueckasn yacmse. llpUroroBiieHue pacTBOPOB U3  KUJIKOTO
CTEKJIa

«Heoprannueckuii Jiec — 3araJlo4yHbli U IPEKPACHBIIN.

Tema 7.2. Kpucrasisl.

Kpucrannusanusa u3 nepechllieHHbIX PACTBOPOB.

Ilpakmuueckaa uacmp. BelpalliBaHHE MOHOKPHUCTAJUIOB W3 HACBILIEHHOTO
pactBopa.

[Tomygaem u prucyeM KpUCTaLIbl pa3HOUM (POPMBI.

Tema 7.3. LI1é104U ¥ KUCITOTHI.

PactBopsI mienoueii u kucnot. Bona B pusuke, xumun u 6uosnoruu. [Ipupoansie
OCMOTHYECKHE SIBJICHUS.

Ilpakmuueckaa uacmp. YCTpaHEHUE KECTKOCTH BOJBL.  DJIEKTPOJIMTHI.
Juccomuanusi.

Tema 7.4. Coun.

Muoroo6pasue coneit. Coim BOKpYT Hac, UX peakiuu. Kpacota xuMuueckux
peaKIuu.

Ilpakmuueckaa wacmsp. Kpucrannmzanuus coJiel U3 KETaTUHOBBIX IUIEHOK.

Pazgea 8. Xumust Bokpyr Hac. [Ipasanuynass Xumus.

[TpuHune! nefcTBUs PeliepBepKOB, XUMUUECKUX 3MEH, IPaKOHOB, XJIOMyIIEK.

Ilpakmuueckaa yacmb. XUMUYECKUE 3MEU U APaKOHbL. DOKYCHI, OCHOBAHHBIE
HAa U3MEHECHUU LIBETA PACTBOpA MPU XUMUYECKOM peakunu. DeriepBepku. MbUibHbBIE
My3bIpH, O YEM OHHU MOTYT paccKa3aThb?

Pazgen 9. MeTassibl 1 MX COeIMHEHUSI.

Tema 9.1. MeTa/sibl U UX COeIMHEHUS] — CTOMKHE U AKTHBHbIE, TBEP/bIE U
MSATKHE, IParoueHHbIe.

Metannel B Tabnuue MenaeneeBa. CTpoeHue aTomMa Ha MpUMEpe aToma
MeTajla.

Ilpakmuueckaa ywacmsp. Guznyeckue 1 XUMUYECKUE CBOMCTBA METAJIOB.

Tema 9.2. MeTa/sibl OCHOBHBIX I'PYIIIL.


http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

CBoiiCTBa, CTPOEHUE aTOMA.

Ilpakmuueckas uwacms. OnbiThI ¢ Sn 1 Al.

Tema 9.3. MeTasibl NO0OOYHBIX IPYIIIL.

Menp, cepebpo, 30110T0, MUHK. CBOMCTBA, CTPOSHHUE aTOMA.

Ilpakmuueckaa uacmso. Kakue Metamibl ecTh B Jlamiie HakanuBanus (W, Mo,
N). Aparouennsie metamisl. Beigenenne Au u Ag. «Kaccues mypnyp». BeipamnBanue
MoHoKpuctaimoB Cu. «/lepeBbs» [Tapanensca u FOnurepa.

Paznen 10. DaekTpoxummusi.

Tema 10.1. I'aibBaHMYECKHE 3JI€MEHTHI.

Ucrtopust otkpeitus. [lonsitue o rampBanuke. CocTaB M MPUHIUIBI PAOOTHI
rajqbBaHUYECKUX AJIIEMEHTOB.

Ilpakmuueckan yacmes. VIzydyenue coctaBa W NpUHIMNA pabOThl Pa3IMYHBIX
AJIEMEHTOB MUTAHUSI.

Tema 10.2. YcrpoiicTBO 0aTapeiiku.

Pa3noxenue BoAbl HA BOJOPO U KUCTIOPOI.

Ilpakmuueckasn yacmso. ONBITH C OaTapeikamu.

Tema 10.3. Koppo3usi MeTaJIOB. 3alIIMTA 0T KOPPO3UH.

[IpyuyuHbI U OCIEACTBUS KOPPO3UU METAILIOB. 3alluTa OT KOPPO3UHU.

Ilpakmuueckasa yacmp. ONBITH IO U3YUYECHUIO KOPPO3UU METAJUIOB U 3aIUTHI
OT HeE.

Paznea 11. Kese3zo. CBoiicTBa Kene3a.

Tema 11.1. OcoOeHHOCTH KeJ1e3a U COeAMHEHNH xkeye3a. MarneTusm.

Kenesnsiil Bek. JKene3o Bokpyr Hac. CteneHu okuciieHus xkenesa. [lonsTue
MarHeTu3Ma.

Ilpakmuueckasn uacms. KauecTBEHHBIE peaKlMM Ha MOHBI kele3a. [lomyuenue
nupodopHOro xenesa. OnbIThl, JEMOHCTPUPYIOIINE MAaTHETHU3M.

Tema 11.2. Peaknum coeuHeHnH xKejie3a. XUuMHUYeCKas paayra.

Oco0EeHHOCTH COCTMHEHUM KeJe3a U UX PEaKIIUii.

Ilpakmuueckaa uacmso. ONBITH IO TOJYYEHUIO PA3HOLBETHBIX COCIMHEHUN
xKesesa.

XuMHuecKas pajayra u XuMU4eckuid cBeTodop.

Pa3nen 12. Hemeraisbl.

Tema 12.1. Cepa u ¢ocdop — THMINYHBIE PEACTABUTEIN HEMETAJIOB.

Coenunenus S u P. Xumuueckue cBoicTBa coequHeHuid S u P. AnmnoTtponus.

OKHUCIUTETFHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA COeMHEHUM cephl U (hochopa.

Ilpakmuueckaa uyacmop. OeriepBepKkd  Kak puMep TUITMYHOU
OKHCIIUTEJIbHO- BOCCTAHOBUTEILHON PEaKIINH.

Tema 12.2. I'asiorennsl. CxoacTBa U pasjinyms.

Hctopust OTKpBITHSI HEKOTOPBIX raJIOT€HOB. ["aJIoreHbl — OMacHbIE U TOJIE3HEBIE.
YeMm nmaxuet Mope? 3aueM opranusmy moa?

Ilpakmuueckasa wacmsp. ONBITHI 110 MOJTYUYEHUIO TAIIOTEHOB.

Tema 12.3. OKHCIUTEIHbHO-BOCCTAHOBHUTEIbHbIE PeaKIMd B ObITY M B
Jadoparopun. OBP.



Ilpakmuueckaa uacms. BelBeIeHUE TISATEH U MOJyYEHUE KPACOK. XUMHUUECKUE
BYJIKQHBI.

Paznen 13. I'eHeTHYecKasi CBSI3b HEOPTAaHUYECKUX COeIUHEHMI.

Tema 13.1. MHoroo0pa3sue HeOPraHMYeCKHMX XHMHYECKHX BelIeCTB H
peaxkuuii.

Koubna JInseranra.

Ilpakmuueckasn wacmes. [IpoBeieHNE CIOKHON [IENU XUMUYECKUX PEAKIUN 115
MoJy4YeHus Kojen Jlnzeranra.

Tema 13.2. Oxcuabl METAJIOB M HEMETAJLJIOB.

Heoprannueckuii cunTes. ['eHeTnueckas CBsi3b HEOPTaHUYECKUX COCTMHEHUN.

Ilpakmuueckasa wacms. IloiryueHue u cBOMCTBA OKCHJIOB.

Pazgesn 14. MHoroo0pasue oprann4ecKux COeIMHEHHIA.

Tema 14.1. MHoroo6pa3sue coeqMHeHH yriiepoaa.

Hedtb, HedTsaubIe mnénku. Pazpymienne i€Hok. [loBepXHOCTHOE HATSIKEHUE.
Bomnpock! 3arpsi3HeHns OKpYKarIIEl Cpebl.

Ilpakmuueckaa wacmsp. ONpeCIICHUE TATOTE€HONPOU3BOAHBIX.

['openue caxapa. [IpoayKThl nUTaHUS.

Tema 14.2. Morouue Beuecrsa.

Mpeuta. CudaTeTHYECKHE MOIOIIHE BEIIECTBA.

Ilpaxkmuueckaa padoma. VI3roToBICHUE MBLIA.

Tema 14.3. Kpaxmau u riiokosa.

Crpoenue, cocrtaB, wucnoyb3oBaHue. L[BerHbie peakuun. OmnpenencHue
riroko3el. CepebpeHue.

Ilpakmuueckaa ywacmsp. KauecTBEHHbIE pEAKIIUH HA KpaxMaJ U [III0KO03Y.

Tema 14.4. Opranuyeckue BelecTBa B IpUpo/Ie.

benku, JKUPBI, YIIeBOJbI, (EPMEHTh, TOPMOHBI, BHUTAMUHBI
U TPOIYKTHI UX IPEBPAICHUH.

Ilpakmuueckasa wacms. IIpocThie ONBITHI C OPraHUYECKUMH BEIIECTBAMMU.

Pa3gen 15. AHAJIN3 U OYHCTKA.

Nuaukatopsl U3 NpUPOIHBIX MaTepuanoB. CriocoObl pa3nTudyeHus COJeH.

Ilpakmuueckas yacmps. [ IpUroToBneHne WHIUKATOPOB W3 NPUPOTHOTO
CBIPbSI.

Xpomatorpadus U IKCTpakuusa. AHAIU3 CMECH COJIEH.

Paszgen 16. IloaroroBka wmcciieoBaTeIbCKOl PpadoTbl W y4dacTHe B
KOHGepeHunu.

Tema 16.1. Bb100p TeMBbI 1 IOATOTOBKA HCCIEA0BATEIbCKOI pa0doThlI.

O06006menune npoiaeHHoro Mmarepuaina. Beibop temul. Ilenu u 3agaun paboThI,
aTanbl paboThl HaJ Hel. OcoOEHHOCTH UCTIOIb30BaHusI HTEpHET.

Ilpakmuueckasn wacme. Ilouck u paboTta ¢ TUTEpaTypOH MO TEME.

Tema 16.2. IlocTaHOBKA 3KCIIEPHUMEHTA.

MecTo ¥ ponb SKCHEpPUMEHTa B HUCCIENOBATENbCKOW padote. BwIBOABI 1O
pabore.

Ilpakmuueckaa uacmp. [IpoBeieHNE  SKCIIEpUMEHTa W AHAIW3  €r0
pEe3yJIbTATOB.



Paznen 17. Utorosoe 3ansitue.
HroroBas quarnoctuka. [lonBeaeHue nTorop paboThl 3a yUeOHBIH IO,
1.4. Ilnanupyembie pe3yJabTaThl
IIporpamma
o0ecreyuBaeT JOCTHKEHUE CJIeAYIOIIHNX Pe3yJbTAaTOB OCBOCHUH
NMPOrpaMMbl JIONMOJTHUTEIHLHOT0 00PA30BaAHUA:

JIMYHOCTHBIE:

[] chopMUPOBAHHOCTh  OTBETCTBEHHOTO OTHOIIEHUS K  YYCHHIO,
FOTOBHOCTh M CIOCOOHOCTH, OOydYarommxcsi K  CaMOpPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIMKM K OOYYECHHIO W TMO3HAHUIO, BHIOOPY
nanpHeliero oOpa3oBaHusi Ha 0a3e OPUEHTHPOBKM B MHpe mnpodeccuit u
poheCCUOHAIBHBIX MPEANOYTCHUH, OCO3HAHHOMY MOCTPOCHUIO
WHJIUBUAYAIBHOW 0Opa3oBaTEIbHON TPAEGKTOPUU C YYETOM YCTOWMUMBBIX
M03HABaTEJIbHBIX UHTEPECOB;

[ chopmMupoBaHHOCTH LETIOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO  Da3BUTUA  HAyKu H
OOIIECTBEHHOMN MPAKTUKU;

[J copMUPOBAaHHOCTh ~ KOMMYHUKATHBHOM  KOMIETEHTHOCTH B
OOILIEHUN U COTPYAHUYECTBE CO CBEPCTHHKAMM, CTAPIIMMU M MJIAIIIUMU, B
00pa3oBaTeIbHOM, OOIIECTBEHHO ITOJIE3HOM, y4eOHO- HCCIIEIOBATEIbCKOM,
TBOPYECKOU U IPYTUX BUAAX JEATCIbHOCTH;

[} ymeHue SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIH B YCTHOU U
MUCBMEHHOW peuYd, MOHUMAaTh CMBICI TOCTaBJICHHOW 3a/aud, BBICTPAWBATh
apryMEeHTAIUI0, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;

[J mpencTaBieHUE O XHMMHUYECKONW Hayke Kak cdepe uenoBeuecKoit
NeATeIbHOCTH, 00 »JTamax e€ pa3BUTUs, O €€ 3HAYUMOCTH JIs
Pa3BUTHUS LIUBUIU3ALINY;

[} KpUTUYHOCTH MBINUJICHUSI, YMEHHUE paCIO3HaBaTh JIOTUYECKU
HEKOPPEKTHBIC BBICKA3bIBAHUSI, OTJIUYATh TUNIOTE3Y OT (PaKTa;

] KpeaTWBHOCTH MBIIIJICHUS, MHUIIMATUBA, HAXOYHMBOCTh, AKTHBHOCTH
MIPU PEIICHUHU YKCTIEPUMEHTAIBHBIX U PACUCTHBIX 3a]1a4;

[] yMeHue KOHTPOJIUPOBATh npoiiecc u pesynbTaT  y4eOHOU
HCCIIEIOBATENbCKOM IEATEIIbHOCTH;

[] crmocOOHOCTP K  OMOIMOHAIBHOMY BOCHPHITHIO XUMHUYECKUX
00BEKTOB, 3a/1a4, PEUICHUH, PACCYKICHUI.

MeranpeamerHsbie:

] yMeHHE CaMOCTOSITEIbHO IUIAHUPOBATh AJIbTEPHATUBHBIC TYTU
JIOCTIDKEHUS 11eJIel, OCO3HAaHHO BBIOMpaTh Hambosee 3(P(HEKTHUBHBIE CIOCOOBI
perieHus: yueOHBIX U TT03HABATENBbHBIX 33/1a4;

[l yMeHHE OCYIIECTBIATh KOHTPOJb IO pPe3yJbTaTy M MO CHOCO0y
JEUCTBUS  HA  YpOBHE  TPOWM3BOJBHOTO  BHUMAaHHWSI W BHOCHUTH
HE00XOAMMbIE KOPPEKTHUBBI;



] yMeHHE aJeKBAaTHO OIIEHWBATH MPABWIHHOCTh WM OMIMOOYHOCTH
BBHITIOJIHCHUS y4eOHOU 3a7mauu, €€ 0ObEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE
BO3MOKHOCTH €€ PELLICHUS;

[J OcO3HaHHOE BIAJICHUE JIOTMUYECKUMH JICUCTBUSMHU OMPEICIICHUS
ITOHATHH, 000OIICHNS, YCTAaHOBICHHUSI aHAJIOTHH, KJIacCH(PUKAIMH HA OCHOBE
CaMOCTOSITEILHOTO  BBIOOpa OCHOBAaHUH H  KPUTEPHUEB, YCTAHOBJICHUS
POIOBUIOBBIX CBA3EH;

[J yMEHUE yCTaHaBIMBATh MNPUYUHHO-CIICICTBEHHBIE CBSI3H; CTPOUTH
JIOTUYECKOE PACCYXACHUE, YMO3aKIIOUeHHe (MHIYKTUBHOE, ACIYKTHUBHOE U
110 AHAJIOTUH) U BBIBOJIBI;

] yMeHue co3naBaTh, NPUMEHSATH U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA, MOJEIM U CXEMbl JUIsl PELICHUS YYEOHBIX U
MO3HAaBaTEJbHbBIX 33]1a4;

[J yMEeHHE OpraHU30BbIBaTh y4EOHOE COTPYJHHUYECTBO U COBMECTHYIO
JEATEIIbHOCTh C YUYUTEJIEM U CBEPCTHUKAMU: OMPEACNIATh 11U, paclpe/ecHue
GyHKIUN ¥ poJiell y4aCTHUKOB, B3aMMOJIEUCTBUE U OOIIMEe CrOCOObl paboThI;
yMeHHe paboTarh B TpyNIe: HAXOAUTh OOIlee pEeIICHHE U pa3peliarh
KOH(MIJIUKTHl HA OCHOBE COTJIACOBAaHHUS MO3UIMNA M y4€Ta MHTEPECOB; CIYIIATh
napTtaépa; GopmMyIupoBaTh, ApPryMEHTHPOBATH U OTCTAUBATh CBOE MHEHHE;

[ copMUpOBaHHOCTD y4ueOHOM u 0O0IIENO0JIb30BATEIIbCKOM
KOMIIETEHTHOCTH B oOnacTu WCIIOJIb30BaHUS uHpOpMaImoOHHO-
KOMMYHHUKaIIMOHHBIX TexHoJIorui (MK T-koMIeTeHTHOCTH);

[ mepBOHaYaIbHBIC MPEICTABIIEHUS 00 UAESIX U O METO/IaX XUMUH KaK 00
YHUBEPCAIIBHOM $I3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJCIMPOBAHUS SABICHUIN
Y TIPOLIECCOB;

[J yMeHuEe BHUIETh XUMHUYECKYIO0 3aJadyy B KOHTEKCTE MpPOOJIEMHOM
CUTYyallMU B IPYTUX JUCHUIUIMHAX, B OKPYKAIOIIEH KU3HHU;

) yMEeHHE HaxOJUTh B PaA3IWYHBIX HCTOYHHUKAX HMHQPOPMAIIUIO,
HEOOXOAUMYIO IS PEIICHUS XUMHUYECKUX MpoOJieM, U MPEACTaBIATh €€ B
MOHATHOU hopMe; TPUHUMATH PEIICHHE B YCIOBUSIX HETIOTHOU M U30BITOYHOM,
TOYHOW U BEPOSITHOCTHON MH(POPMAIIHH;

[J yMeHHME TNOHHMMaTh M  HCHOJIb30BaTh XUMHUYECKHUE CpEICTBa
HarjasigHOCTH  (MOJIENM, YepTekKH, CXeMbl W JAp.) I WUIKOCTPAlUH,
MHTEpIIpETalK, apryMEHTAIUH;

[J yMeHHEe BBIIBUTaTh THUIIOTE3bl TPU pEIICHHH YYEOHBIX 3a1ay MU
MOHUMATh HEOOXOAUMOCTh UX TIPOBEPKU;

[J yMeHHE TNPUMEHSATh HWHIYKTHUBHbIE M JEAyKTUBHBIE CIIOCOOBI
paccyXaeHuN, BUICTh Pa3IMYHbIC CTPATETUN PEIICHUS 3a]1ay;

[J MOHMMaHUE CYIIHOCTH aJITOPUTMUUYECKUX TMPEANUCAHUNA U yMEHHE
JEeWCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AJITOPUTMOM;

[} yMeHHE CaMOCTOSTEILHO CTaBUTH II€JIM, BBIOWpPATh M CO3/JaBaTh
ANTOPUTMBI JUTSI pEIICHUST yIeOHBIX XUMUYECKUX TPOOIIeM;

[J yMEeHHME MIaHUPOBATh U OCYIIECTBIATh ACSITEILHOCTh, HAIIPABIECHHYIO
Ha pelIeHre 3a1a4 UCCIIeI0BATENbCKOTO XapaKTepa.



IIpeameTHble:

[] ymeHue paboTaTh € XHMHYECKUM TEKCTOM (CTPYKTYpUPOBAaHME,
U3BJIEYEHHE HEOOXOAMMON MH(pOpMAIIMK), TOYHO ¥ TPAMOTHO BBIpaXKaTh CBOU
MBICJIU B YCTHOM " NMCbMEHHOMN peun,
IPUMEHSIS XUMHUYECKYIO TEPMUHOJIOTHIO 151 CHUMBOJIUKY,
UCIIOJIb30BaTh Pa3UYHbIC S3bIKKW XUMHUHU (CIOBECHBIM, CHMBOJMYECKHM,
rpaduyeckuii), O0OOCHOBBIBaTh CYXJEHHUS, TMPOBOJUTHh KJacCH(pHUKAIHUIO,
JIOKa3bIBaTh XUMUUECKUE YTBEPKICHNUS,

[l BmageHune 6a30BbIM MOHATHIHBIM aliapaTOM: UMETh IIPECTaBICHHE
0 XMMHUYECKOM JJIEMEHTE, BIIAJICHUE CHMBOJIBHBIM SI3BIKOM XMMWH, 3HAHUE
XUMHYECKUX POpMYT;

[] yMeHue BBINOJHATh pacyeTHble IpeoOpa3zoBanus (HOpMyJl, IPUMEHSTh
UX JJId pelieHusl y4eOHbIX XMMHUYECKUX 3a/lad U 3a]ad, BO3HUKAIOIIUX B
CMEXHBIX YU€OHBIX MPEAMETAX;

[] yMeHHe M0Ib30BaThCsl XUMUYECKUMHU (OPMYJIaMU U CaMOCTOSITENIBHO
COCTaBIATh (OPMYJIbI 3aBUCHMOCTEW MEXAY BEIMYMHAMU Ha OCHOBE
00001IEHHS YaCTHBIX CITy4yaeB U IKCIIEPUMEHTA;

[] ymeHHe pemath 3aJadyd [0 YpaBHEHHSIM M (QopMyJiaM, HNPUMEHSTh
IIOJYyYECHHBIE YMEHHMS Ul PEIICHHWS 3aJad W3 XUMHH, CMEXKHBIX
MIPEAMETOB, ITPAKTUKH;

[] oBnageHue CUCTEMOU (yHKUIHOHATBHBIX MOHSATH,
(YyHKIMOHAJIBHBIM SI3IKOM W CHMBOJIMKOM, YMEHHE CTPOUTh Tpapuku
3aBUCHMOCTH  BEJIMYMH, ONMUCHIBATb HMX  CBOWMCTBA, MHCIOJIB30BATh
(GyHKIHMOHATBHO-TpaUUYECKUe NPEICTAaBICHU ISl ONMMCAaHUS M aHaiu3a
XUMHYECKHUX 3a]1a4 U PEAIbHBIX 3aBUCUMOCTEN;

[ oBnazeHue OCHOBHBIMHU CIIOCOOAMH TMPEACTABICHUS W aHalu3a
CTaTUCTUYECKUX JAHHBIX; YMEHHE IIPOTHO3UPOBATH OTKpBITHE
HOBBIX BELIECTB;

[] yMeHre NPUMEHSATh W3YUYEHHBIE TIOHSTHSI, PE3YyJIbTaThl U METOIBI MPU
pELICHNH 3a1a4 U3 Pa3IMYHbIX pa3lesioB Kypca, B TOM 4YHUCIE 3a4ad, HE
CBOJSILUXCSA K HENTOCPEACTBEHHOMY ITPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

Pasnen 2. KoMiuieke opraHM3anMOHHO-TIEJArOrH4eCKMX YCJI0BHUil

2.1. @opmMbI aTTECTALUM

- (popMbI OTCJIECKUBAHUA M (PUKCALMU PE3YIbTATOB:

B mnporiecce oOydeHHs OCYIIECTBISETCS KOHTPOJb 3a YPOBHEM 3HAHUM H
yMEHUHN 00ydJaroniuxcs. 3HaHUS U YMEHUS MPOBEPSIOTCS MOCPEICTBOM BBITIOJTHCHHUSI
00yJaloNMMUCS TPAKTUYECKUX PabOT B XMUMHUYECKOW J1abOpaToOpuu, MOJATOTOBKH
CaMOCTOSITEJIbHBIX HCCIIE0BATEIbCKUX PabO0T. YPOBEHb YCBOCHHS MPOTPAMMHOTO
Marepuaia OIpeeNsieTcsl O pe3yJbTaTaM BBIOJHEHHUS TpakTudeckux pabdor. C
KaXIbIM peOCHKOM OTpabaThIBalOTCSI HamOOJIee CIIOXKHBIE SKCICPUMEHTHI, 3]1eCh
HE0OXOMMO BHUMATEIHLHOE, YyTKOE M J0OPOE OTHOIIECHUE K KaKI0My. Beibupaercs
muddepeHIMPOBAaHHBIN TOIXO0I K 00y4aromeMycsi, BCE yJIadd MOOIIPSIOTCS, BCE
HEJI0YEThl TAKTUYHO U MSITKO HCTIPABIAIOTCS. KOHTpOIMpyeTcst KaueCTBO BBITIOJTHCHHUS

MPAKTUYECKUX paboT IO BCEM pa3zeiiaMm.



B Teuenue yueOHOTO rojia 00yJarommecs y9acTBYIOT B XUMHUECKUX OJIMMITHAAaX
1 KOH(EPCHITHSIX.

dopMaMu TOJBEECHUS HWTOTOB PAOOTBI MOTYT OBITH: OTKPBITHIC 3aHSATHSI,
TBOPYECKAs 3aIlMTa, CAMOOIICHKA, KOJJIEKTUBHOE OOCYKICHUE U JIp.

HToroBast oleHKa OCYIIESCTBISICTCSA B (popMe AEMOHCTpAIUH JIyYIIHX paboT Ha
3aHATHSX KpYy)KKa Tepell OJHOKIACCHUKaMH W poauTelssmu. Jlydmme paboTsl
OTMEYAIOTCS TPaMOTaMH, TUTIOMaMHU, TIOJJapKaMHU.

- ¢popMBI IpeAbSABIEHHS U J€EMOHCTPAIIMH Pe3yJIbTATOB:

[] BXOIHOW KOHTPOJb — MPOBOJUTCS B Hauyaje OOy4YEHUs, ONpPEICIsieT
ypOBEHb 3HaHUH pedeHKa (codeceoBaHue ¢ 00yJaIOIMUMUCS B Havaje roja);

[] Tekyumii KOHTpOJIb — TMPOBOJUTCA HA KaXKIOM 3aHSATHUU:
aKIICHTUPOBAaHNE BHUMAHMS, IPOCMOTpP pabdoT;

[} TIpOMEXyTOYHBIN KOHTPOJIb — IMPOBOAMUTCS TI0 OKOHYAHUH H3yYCHHSI
OTJICTBHBIX TEM: TUAAKTHYCCKUE UTPHI, TECTOBBIC 3a/1aHUS, BAKTOPHHEI.

] UTOTOBBIF KOHTPOJb —  TPOBOJWUTCA B KOHIE Y4EOHOTO
rojia, OmpeesaeT ypOBEHb OCBOCHHUS POTPaMMBI (3aIATa HCCIEI0BATEIBCKOM
paboThl, cobeceIoBaHNE B KOHIIE TO/1A).

B mporpamme wucmosb3yercsi THOKas pPEHTHHTOBAasS CHCTEMa OIICHKH
JOCTIKEHUM 00YYaIOUUXCs TI0 ONPEIeTICHHBIM KPUTEPUSIM:

— BBITIOJIHEHUE OMPENIETEHHOTO KOJIMYECTBA MPAKTUYECKUX PadoT,
KOrJla Kaxjash TMpakTH4eckas paboTa  OICHUBACTCS  OMPECICHHBIM
KOJIMYECTBOM 0aJIjioB;

— MOJIBEICHUE UTOTOB B KOHIIE KaXI0T0 MOJIYroius (SHBapb, Mai);

— CUCTEMa HArpakJEeHUA M TOOUIPEHHS OOyYarouIuxcsi, JIy4Ilue
oOyuatomniuecsi, HaOpaBilre HauOOJbIIIEe KOJIMUECTBO OAIOB, HATPAXKIAIOTCS
rpaMOTaMU 1 TIPU3aMHU;

— OpraHu3anusi KOHTPOJSl 3HAHUW TMPOWCXOAUT HA OCHOBE
caMmopedieKcur 00yJaromierocs.

Pediekcust momoraer onpeneanTh CTENCHb JOCTHIKEHHUS TTOCTaBICHHOM IIEIH,
MPUYHHBI UX TOCTYKCHHS WM HAa000POT, MEHCTBEHHOCTh TEX WM MHBIX CITIOCOOOB U
METOJIOB, a TaK)KE€ IIPOBECTH CAMOOIICHKY.

2.2. OueHO4YHbIEe MATEPHUAJIBI

[Ipun oneHMBaHWM y4YE€OHBIX JOCTIKEHUW YYalIUXCsl IO JIOMOJHUTEIHHOM
o01eo0pazoBarenbHON  00IIepa3BUBAIONIECH MporpaMMe «XHUMHUSI B OIBITaX»»
UCTIONTB3YIOTCS:

1 JlnarHocTWKa yCBOEHHWS MaTepuaiga, B TMpolecce o0O0ydeHus 1o
001e00pazoBaTenbHOM 00IEpa3BUBAIOIICH MPOrpaMMe « XUMHUS B OTIBITaxX.

[l VaauBuayanpHas KapTa ydeTa pe3yJdbTaTOB  HMHTEUICKTYaJIbHBIX
CIIOCOOHOCTEH.

1 HMuadopmanroHHas KapTa ydeTa pe3yibTaToB OOYYarONIMXCs ydacTHsS B
MEPOTIPUATUAX PAZHOTO YPOBHS.

OueHouHble MaTepuaibl NPOrpaMMbl pa3pabOTaHbl C Y4E€TOM TPeOOBAHHMM K
CTapTOBOMY YPOBHIO OCBOEHHS yU€OHOTO MaTepuara.

O:xunaembie pe3yJbTaThl:



o Inojrydatr npeacraBJICHUC O CTPOCHHM aTOMd, MOHAX W MOJICKYJax, O
KJ'IaCCI/I(l)I/IKaL[I/II/I HCOPIraHNYCCKHUX COCI[I/IHGHI/Iﬁ Ha KHCJIOTbI, OCHOBAaHHA U COJIH, 00
AHaJIN3€C U CUHTC3C,

0 MPUOOPETYT OCHOBHBIC HABBIKM MPAKTHUUYECKON pabOThl B JabopaTtopuw,
OyIyT BBITOJHATH MPOCTEHUIIINE TA0OPATOPHBIE OTIEPAINH;

0 MpOSIBAT HWHTEPEC K COBPEMEHHBIM TIpo0jeMaM XHMHH H K
HCCIIEIOBATENbCKOM paboTe B 3TOM Hay4HOU 00JacTu;

0 c(hOpMUPYIOT MPEACTABICHUE O KPACOTE XUMUYECKOIO IKCIIEPUMEHTA;

0 Pa30BBIOT YYBCTBO OTBETCTBEHHOCTH MPU BBIMOJHEHUU XUMHUYECKOTO
AKCIIEpUMEHTA

0 CUCTEMATU3UPYIOT CBOM 3HaHUS B 00JIACTU XHUMHUH, CO3I3TyT

HeoOXoMUMYI0 6a3y i mepexoia K yriyoJEHHOMY U3YYEHHUIO OTACIIbHBIX Pa3/IesioB
XUMUHU;

0 OynyT yMETh CaMOCTOSITENIbHO TPOBOJAUTH 3KCIEPUMEHTHI
U BECTH HCCIIEIOBATENIbCKYIO padOTy B 1a0OpaTOpHH;

0 OCO3HAIOT E€JUHCTBO MAaTEPHAIBHOIO MHpAa HAa OCHOBE XHWMHYECKOIO
MO/IX0/1a K CTPOEHUIO BEILIECTBA;

0 OCBOAT JKOJIOTUYECKUE AaCIMEKTHl BIMSHUSA XUMHUU Ha MOBCEIHEBHYIO
KU3Hb,

0 NpHOOPETYT MOTHBAIIUIO HA JTATbHEWIIIEE H3yUYEeHUE €CTECTBEHHBIX HAYK;

0 HayyaTCsl CaMOCTOSITENIbHO paboTaTh €O CHELMATBHOW XUMHUYECKOU
JIATEPATYPOHU;

0 OpUOOPETYT HABBIKM TMOATOTOBKM JIOKJIAJOB UM BBICTYIUICHMA Ha
KOH(DEpEHITUSX.

Kputepun ypoBHsi 0cBOeHHs y4eOHOT0 MaTepHuaJa:

. - BBICOKHII YPOBeHb — 00y4Yaroluii OCBOMJI MPAKTHUYECKH BECh 00BEM
3HaHu 100-79%, npeaycMOTpEHHBIX TPOrPaMMON 38 KOHKPETHBIM MEPUOT;

. - cpeHMid ypPOBeHb — Yy oOOydJaromux OOBEM YCBOCHHBIX 3HAHUM
cocrasiseT 80-50%;

. - HU3KMI ypoBeHb — oOyyaromuiicsa oBnajaen meHee yeM 50% oObéma

3HAaHWUM, IPELYCMOTPEHHBIX IPOTrPAMMOM.

2.3. YcaoBus peaau3anum NporpaMMmbl
MarepunanbHo-TeXHHYEeCKHE YcJoBUA. /[ »ddexTtuBHON  peanusaruun
MporpamMMbl HEOOXOIMMa MaTEepHAIbHO-TEXHUUECKas 6a3a:

1. VYueOnblii kabuHer, cooTBeTCTByIOmMH  TpeOoBanusim: -CaulluH
24.43172-14  «CaHUTapHO-MUJIEMUOJIOTHYECKUE  TpeOOBaHUS K
YCTPOMCTBY,  COJIEPKAHUIO W  OpraHu3alid  pexuma  paboThI
00pa3oBaTeNbHbIX OpPraHU3alUil JOMOJIHUTEIBHOIO O0pa30BaHUs JE€TEN
(Temniepatypa 18-21 rpanyc Llenbcus; BraxxHOCTh BO3yXa B npeaenax 40-
60 %, mebeb, COOTBETCTBYIOIIAs BO3PACTHBIM OCOOCHHOCTSIM neTei 13-16
JeT);

2. Jlns peanmzaruu mporpaMmbl



Ob6opyaoBaHune 1 MmaTepuanol:
KomnbloTep;
meaunanpoeKTop.
CTAaHAAPTHbIA HAbOP XMMUYECKUX PEAKTMBOB (KMCNOTbI, LWENOYM, OKCUAbI,
conun);

n3mepuTenbHble NpmMbopbl;

CTEeKNAHHAA n papdoposan nocyaa;

MeTa/i/IMYeCcKune LWTaTUBbI;

HarpeBaTenbHble Npnbopbl;

BECbI;

MWKPOCKON.
B kauecTBe AMAAKTUYECKUX MATEPUATIOB MCIOJIB3YIOTCS HAIJISIIHBIE MTOCOOUS:
TabJIMIla paCTBOPUMOCTH M nepuoandeckas tadnuma J[. M. MenaeneeBa; KOMICKIUN
TMOJIE3HBIX UCKOIMAEMBIX, MTOYB, He(PTH, 1IKaIa TBEPAOCTH U T.II.

B kadecTBe METOAMYECKUX MaTEPHATIOB IPUMEHSIOTCS Pa3IUIHbIC TyOTUKAIIIN
nmo xuMuH (cM. CHHCOK JIMTEpaTyphl), METOJUUYECKUX pPa3pabOTOK M IUIAHOB
KOHCIIEKTOB 3aHSITUI; METOJWYECKUX YKa3aHUW M PEKOMEHIALMN K MPaKTUYECKUM
3aHATHUSIM.

HNudopmanuonHoe odecrniedenne: METOUUECKUE Pa3pabOTKH 110 BCEM TEMaM,
CLICHApUHU TMPOBEACHUS MEPOINPHUATUN, WUHTEPHET-UCTOYHUKH, CXEMBbI, OIPOCHBIC U
TEXHOJIOTHYECKUE KapThI.

KaapoBoe oOecneuenue.  J[onosHUTENBHYIO  00IE0Opa30BATEIBHYIO
0011Iepa3BUBAIOIIYI0 TPOTpaMMy «3aHMMAaTEIbHAs XUMHUS» pealu3yeT YUUTENb
XUMHUH.

2.4. MeToanuecKue MaTepHabl

Metoauka oOydeHHsl MpeanojaraeT JOCTYMHOCTh U3JIaraeMol uH(opMarmu
JUIsl BO3pacTa 00y4YaronIuXcsl, YTO JOCTUTAETCS 3a CUET HATVISIIHOCTH U HEPa3pPhIBHOM
CBSI3M € TMPAKTUUYECKUMHU  3aHATUSIMU.  DopMmbl  3aHATUM  ONpPEACISIOTCA
HaIIPaBJICHHOCTSIMHU MPOTrpamMMbl U €€ ocoOeHHOCTsAMHU. [IporpamMmma BKIIOYaeT Kak
TEOPETUUYCCKHE W TPAKTHUYCCKHUE 3aHATHS B Y4eOHBIX KaOWMHETax, TaK |
AKCKYPCHOHHBIE BBIXOIbI HA TEPPUTOPHUIO YUPEIKICHHUS U CBOSH MECTHOCTH.

®opmbl  opraHm3anMu  ydeOHoro 3auaTus. [logaua TeopeTHyeckoro
Marepualia  OCyIISCTBIsIeTcss B (QopMe  MNpPOBEACHUS  TPATUIMOHHBIX U
KOMOMHHUPOBAHHBIX 3aHATHH, JICKIIUM c OJTHOBPEMEHHBIM MOKa30M
WUTIOCTpalliid, BUJIEOMATEPUANIOB, TIPE3CHTAIMNA, JIEMOHCTPAIMOHHBIX OIBITOB.
ITogaya mnpakTUYECKOro Marepuajia OCYIIECTBISIETCS B (opMe HHIAUBUIYATHHO-
IPYIIOBBIX CAMOCTOSATEIBHBIX PAaOOT, MPAKTUUECKUX 3aHSATHUH.

JInst mocTrKEHUSI LIETU U 3a]1a4 MPOTPaMMbI ITPEIYCMaTPUBAIOTCS COBPEMEHHBIE
nearornyeckue U HHPopMarmoHHbIC TEXHOJIOTHM:

. UTPOBBIC TEXHOJIOTHH;

. MIPOEKTHASI TEXHOJIOTHS;

. TEXHOJIOTHSI MPOOJIEMHOTO 00YUICHUS;
. 3I0pOBbecOEpErarIe TEXHOJIOTHH;

. HUKT-TexHonoruu;



° TCXHOJIOTHA PA3BUTHUA KPUTUUCCKOI'O MBIIIJICHHU A,

. TEXHOJIOTHS Pa3BUBAIONIETO O0yUCHNUS,
. TPYIIIOBBIC TEXHOJIOTHH;
. TEXHOJIOTHH YPOBHEBOU nuddepeHmaim.

B nmepuwon oOydeHus i1 TPOBEACHUS OOpa3oBaTEIbHOM JI€SITEIbHOCTH
HCIIOJIb3YIOTCS CIEAYIOIINE METOABI:

—  OOBSICHHUTEIbHO-WILTIOCTPATUBHBIN (00s3aTeNIbHASI TEOPETUUECKASL YaCTh,
paboTa ¢ WUTIOCTPATUBHBIMUA MaTepUaIaMH, COCTABICHUE IPAKTUUECKUX 3aJaHUN );

—  IpoOJIEMHBI (mpoOnemMHOe M3JI0KEHHE MaTepuana Mpu HU3YyYEHHUH
BOITPOCOB 3KOJIOTMH, HAYYHOW ATHKH, MPU aHAJIU3€ MEPCIEKTUBHBIX HANpPAaBIICHUN
pa3BUTHUS HAYKH);

- npakTU4YecKuil (00s3aTeNbHbIe MpPaKTHYECKME paboThl Ha KaxKIOM
3aHSITUN);

— JEATEeIIbHOCTHBIN (BBenIeHUE WHIMBUIY AJIbHBIX
3alaHUll U CaMOCTOATENIbHOM pabOoThI C INTEPATYpOil, ydacTre 00yUaromuxcs

B KOH(EPEHIIUIX U SKCKYPCHUSX).
MeToauyeckue  JTUAAKTHYECKHE MATEPHAJIbI:
- METOJIMYECKHE Pa3pabOTKH 10 TeMaM;
- HAJIMYKE HATJISIHOTO MaTepuaa;
- HAJIMYHE JICMOHCTPAIIMOHHOTO MaTepHuaa;
- BUACODUIBMBIL;
- pa3gaToOYHbIA MAaTEpHAl,
- ”H(POPMAITMOHHBIC KAPTOUYKH.
- TUJAKTHYECKUE KapTOYKH;
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1 becena, 1 | CobGecenoBanue ¢ | YueOHbIN Ormpoc
npe3eHTalus netbMu. BBosiHOE | KaOuHeT
3aHsTHE.
becena, 1 | CoOecenosanue ¢ | YueOHbIN Omnpoc
2 TIpE3eHTaITNS netbMu. BBomHOE | KaOuHeT
3aHITHE.
becena, 1 Ilonsarusa: atoMm, | YueOHbIH | XUMHYECK
Mpe3eHTaIus MOJIEKYJIa, KaOuHEeT ui
3 DJIEMEHT. JTUKTAHT
[IpakTnueckas 1 [Tonsitusa: arom, | YueOunbrit | [IpakTtuue
4 pabota MOJIEKYJIa, KaOUHET CKOE
AJICMEHT. 3aJIaHHe
TeopeTnueckoe 1 Ouznueckre u | YueOnsiii | Tectupon
3aHSTHE, XUMHUYCCKUE KaOuHeT aHue
S pe3eHTaIus, SIBJICHHSI.
JIEMOHCTPAIIMOHHBI
€ OTIBITHI
IIpakTnueckas 1 Ouznueckne | Yuebusiii | [Ipaktuue
6 pabota XUMUYECKUE KaOuHeT CKOE
SIBJICHHSI. 3aJIaHHe
TeopeTnueckoe 1 Yucrteie VYyeonsiii | Tpenuposn
3aHATHE, BEIIECTBA U KaOWHET OYHbBIC
pe3eHTALNS CMECH. yIpaxHeH
! Paznenenue us

CMECEHN.




IIpakTnueckas Yucteie VYuebOnsiit | [Ipaktuue
pabota BEIECTBA U KaOuHeT CKOE
CMECH. 3a/1aHHe
8 Paznenenue
cMecel.
Teopernueckoe 3akoH VYyeOHbI Onpoc
9 3aHSTHE, COXpaHEHUs KaOuHeT
npe3eHTalus MAacCChI
10 [IpakTueckas 3akoH VYyebnsiii | Tpenuposn
pabota COXpaHECHUS KaOMHET OYHbIC
Macchbl yIpaxHEH
usi
TeopeTnueckoe [TonsaTue o VYyeonsiii | Tpenupos
3aHsITHE, XUMHUYECKOM KaOMHET OYHbIC
pe3eHTalus, B3aUMOJICHCTBUUI yIIpaXXHEH
11 J€EMOHCTPAI[HOHHBI BEIECTB. Wt
€ OMBITHI
IIpakTrHueckas [TonsTue o VYueonnii | [IpakTuue
pabota XUMUYECKOM KaOUHET CKOE
12 B3aUMOICHCTBHH 3ajaHNe
BEILECTB.
TeopeTnueckoe [IprHIMIIBI VYyeOHbI
3aHsATHE, rpadguuecKoro kabuner | TpeHupos
Mpe3eHTalus OTOOpaKEeHUS OYHbIE
13 peaKunit YIIPAXKHEH
us
Teopernueckoe CoBpeMeHHOE VYueOusbiit | YcTHBIN
3aHsITHE, nabopaTtopHoe KaOUHET ompoc
pe3CHTaIs 000pyI0OBaHUE.
14 TeopeTnueckoe CoBpemeHHOE VYyebOuniii | TecTupon
3aHsTHE, nabopaTtopHoe KaOWHET aHue
15 Ipe3CHTAIUS 000pyTOBaHHE.
Teopernueckoe PazButne xumuu. | Yueonsiii | [Ipaktuye
3aHsTHE, OmnbiThl Jx. KaOuHeT CKOE
pe3eHTaIus, [Tpuctiu, 3a/1aHue
16 JIEMOHCTPAlOHHBI K.-B. IIleee.

U OIIBIT




TeopeTnueckoe Bonopon, YueOHsbIit Onpoc
17 3aHSTHE, KHUCIIOPO U KaOuHeT
pe3eHTalus aMMHaK
18 [IpakTueckas Bonopon, VYyueonsiii | [IpakTuue
pabora KHUCIIOPO U KaOuHeT CKOE
aMMHaK. 3aIaHNE
IIpakTrueckas Bonopon, VYyueonnii | [IpakTuue
19 pabota KHCJIOPOJI U KaOuHeT CKOE
aMMHaK. 3aIaHUE
[IpakTnueckas Bonopon, VYueonsiii | [IpakTuue
20 paboTa KHCIIOPOJ U KaOMHEeT CKOe
aMMUaK. 3aIaHUE
Teopernueckoe Ucropust xumuu. | YaeOHbIN Onpoc
3aHsATHE, Oransl B KaOuHeT
21 Mpe3eHTalus M3YUYEHHH T'a30B U
pPacTBOPOB.
TeopeTnueckoe Ucropust xumuu. | YueOnbiii | Tectupos
3aHSTHE, Orarebl B KaOuHET aHue
pe3eHTalus M3YUYEHUU T'a30B U
pPacTBOPOB.
22 Teopernueckoe Ucropust xumuu. | YueOnbiii | TpeHUpOB
3aHsATHE, Oransl B KaOuHeT OYHbIE
Mpe3eHTalus M3YUYEHHH T'a30B U yIpaXXHEH
pPacTBOPOB. usi
Teopetnueckoe Ucropust xumuu. | YueOnbiii | I[Ipaktuue
3aHsTHE, Orarsl B KaOuHET CKOE
23 npe3eHTalus W3YUYEHUU T'a30B U 3a/1aHne
pacTBOPOB.
TeopeTnueckoe [Tonsarus: VY4eOHbI Onpoc
3aHsATHE, pacTBop 1 KaOuHEeT
pe3eHTaIMs pacTBOPEHHE
IIpakTrueckas [TonsTus: VYuebnnii | [IpakTuue
24 pabota pacTBop U KaOuHeT CKOE
pacTBOpEHHE 3a/1aHUE
25

26




27 TeopeTuueckoe Kpucramnesr. VYuebnsiit | TpeHupon
3aHATHE, KaOMHET OYHBIC
Mpe3eHTalus yIpaxHEH
us
[IpakTnueckas Kpucramisr. VYueonsiii | [IpakTuue
pabota KaOWHET CKOE
28 3alaHuE
Teopernueckoe [[€noun n VYyeonsiii | Tpenupos
3aHATHE, KUCIIOTHI. KaOWHET OYHBIE
Mpe3eHTaIus, yIpaxHEH
29 JIEMOHCTPAIIMOHHBI us
€ OMBITHI
[IpakTueckas [{émoun n VYueonsiii | [IpakTuue
pabota KHUCJIOTHI. KaOuHEeT CKOE
3a/IaHNE
[IpakTnueckas [[lé€moun n VYuebnsiit | [Ipaktuue
pabota KHUCJIOTHI. KaOuHeT CKOE
30 3a/IaHUE
TeopeTnueckoe Comnn. VYyeoOnniii | TecTupon
3aHATHE, KaOWHET aHue
31 pe3eHTaIus,
JIEMOHCTPALIMOHHBI
€ OMBITHI
IIpakTnueckas Counn. VYuebnsiit | TpeHupon
pabota KaOWHET OYHbBIC
32 yIIpaKHEH
s
TeopeTnueckoe Xumust BOKpYr | YueOHbIN Onpoc
3aHSTHE, HAac. KaOWHET
MpE3CHTALUA [Ipa3zaununas
33 XHAMMUSL.
Hrorosoe 3anstue ITonBenenue VYueOubIt
UTOTOB y4eOHOTO | KaOWHET
34 roaa




Bropou
ron

TeopeTnueckoe Meramibl U ux | YueOHblii | TpeHupoB
1 3aHSTHE, COEIMHEHHUS — KaOWHET OYHBIE
Mpe3eHTalus, CTOMKHUE U YIPAKHEH
JEMOHCTPALMOHHBI AKTUBHBIE, us
€ OMBITHI TBEpPBIE U
MSATKHE,
JparoleHHbIE.
TeopeTnueckoe Mertael VYyeonsiii | Tpenupos
3aHSTHE, OCHOBHBIX TpyHM. | KaOWMHET OYHBIE
Mpe3eHTalus, YOPAKHEH
2 JEMOHCTPALIMOHHBI us
€ OIIBITHI
IIpakTHueckas Meraibl VYueonnii | [IpakTuue
paboTta OCHOBHBIX I'pyMIL. | KaOWHET CKOE
3 3aJlaHue
[IpakTueckas Mertael VYueonsiii | [IpakTuue
pabora OCHOBHBIX TpyHM. | KaOWMHET CKOE
3a1aHUE
4 Teopernueckoe Meranibl VYyebnnii | Tpenupon
3aHsATHE, NMOOOYHBIX TPYNN | KaOWMHET OYHbIE
pe3eHTalus, yIpaXXHEH
5 JEMOHCTPALIMOHHBI us
€ OIIBITHI
TeopeTnueckoe l"anbBannueckue | YueOHbIN Onpoc
3aHSTHE, AIIEMEHTBI KaOuHET
6 pe3eHTalus
7 Teoperuueckoe YcrpoiicTBO VYueOHbIit Onpoc
3aHsTHE, Oatapeiku KaOuHeT
pe3eHTalus,
JEMOHCTPALIMOHHBI
€ OIIBITHI
Teopernueckoe Koppo3us VYyeonsiii | Tpenuposn
8 3aHSTHE, METaJIOB. KaOuHET OYHbIE
MpE3CHTALUA 3amura ot YIIPAKHEH
KOPPO3HH us
IIpakTHueckas Koppo3zus VYuebnnii | Tpenupon
pabota METaJlIOB. KaOWHET OYHbIC
9 3amura oT YIPAKHEH
KOPPO3HH us




TeopeTnueckoe OcobenHnocTu VYuebOnsiit | [Ipaktuue
3aHATHE, Kelre3a u KaOWHET CKOE
Mpe3eHTaIus, COCIMHEHUN 3a/1aHue
JIEMOHCTPAIIMOHHBI xKenesa.
Y OTIBIT MarueTusm
TeopeTnueckoe Peakuun VYyeOHbI Onpoc
3aHATHE, COETMHEHUN KaOuHeT
10 MIpe3eHTAIUS KeJiesa.
XuMH4IeCcKast
pagyra
[IpakTrueckas Peakun VYuebnsiit | TpeHupos
pabota COCIMHEHUN KaOMHET OYHbIC
11 Keresa. YIpaKHEH
XuMuyeckas ust
pagyra
IIpakTnueckas Peakiun VYyueonnii | [IpakTuue
pabota COEIMHEHUN KaOuHEeT CKOE
12 xKeresa. 3a/1aHNE
XuMH4IecKas
pangyra
Teopernueckoe Cepa u pocop — | YueOnbiii | TpeHupos
3aHsITHE, TUTTUYHbBIC KaOUHET OYHbIE
13 Mpe3eHTaIUs MPEJCTABUTENH yIpaxHEH
HEMETAJIJIOB us
14 [IpakTrueckas Cepa u pochop — | YueOnniii | [IpakTuue
pabota TUITUYHBIC KaOUHET CKO€
MPEJCTABUTENH 3a7laHne
HEMETAJJIOB
[IpakTueckas Cepa u dochop — | YueOnnrii | [Ipaktrue
pabora TUMHYHbIC KaOuHeT CKOE
MPEJCTABUTENH 3a/1aHue
15 HEMETAJJIOB
TeopeTnueckoe ["anoreHsr. VYyeOHbIt Onpoc
3aHsTHE, CxoxacTBo u KaOWHET
pe3CHTaIs pazIuaus
IIpakTHueckas I"anorensl. VYuebnniii | TecTupon
pabota CxojzcTBO U KaOWHET aHue
pazInyms
16 Teopernueckoe OxucnurensHo- | YueOnsiii | Tpenupon
3aHATHE BOCCTAHOBUTENbH | KaOMHET OYHBIE
17 bIE PEAKLINH B YIIPaXXHEH

sl




OBITY U B

nabopaTtopuu
[IpakTnueckas OxucnurensHo- | YueOnsiid | [IpakTuue
18 pabota BOCCTAHOBUTENIbH | KaOWMHET CKOE
bI€ PEaKINU B 3a/1aHHe
OBITY U B
J1a00paTOpUu
Teopernueckoe Muoroobpaszue | Yuebnsiii | Tectupon
3aHATHE, HEOPTraHUYECKUX | KaOMHET aHue
19 Mpe3eHTalus XUMHUYECKUX
BEILIECTB U
peakiun
TeopeTnueckoe Okcuel VYyeonsiii | Tpenupos
3aHATHE, METAJIJIOB U KaOuHEeT OYHBIE
JIEMOHCTPAllMOHHBI HEMETAJIOB yIpaXXHEH
€ OMBITHI usi
20 IIpakTrHueckas Okcuppl VYueonnii | [Ipaktuue
pabota METAJIJIOB U KaOuHEeT CKOE
HEMETAJIOB 3a/laHne
21
22
23 Teoperndeckoe Mmuoroobpazue | YueOnsii | Omnpoc
3aHsTHE, COCTMHEHU N KaOUHET
pe3eHTaIMs yriiepoaa
Teopernueckoe Moromue VYueOubIt Onpoc
24 3aHSITHE, BEILIECTBA KaOWHET
pe3eHTaus
IIpakTrueckas Moromue VYyeonnii | [IpakTuue
25 pabota BEIIlECTBA KaOWHET CKO€
3a/laHue
Teopernueckoe Kpaxman u VYuebnnii | Tpenupon
26 3aHsTHE, IJIF0KO3a KaOuHeT OYHbIC
Mpe3eHTalus yIpaxHEH

us




IIpakTnueckas 1 Kpaxman u VYuebOnsiit | [Ipaktuue
pabota TJIF0K032 KaOuHeT CKOE
27 3a/1aHHe
Teopernueckoe 1 Oprannueckne | YueOnbli |  Ompoc
3aHsTHE, BEIIIECTBA B KaOuHeT
28 IIPE3CHTAIINS IPUPOJIE
Teopernueckoe 1 NuaukarTopsl. VYyeonsii | Tpenupos
3aHSTHE, [Tonyuyenue u KaOuHeT OYHBIE
29 npe3eHTalus U3y4YeHUe yIpaKHEH
CBOWCTB us
[IpakTHueckas 1 Nunukaropsl. VYyueonsii | [IpakTuue
pabota [Tonyuenue u KaOMHET CKOE
30 W3yUYCHHE 3a/laHne
CBONCTB
31 Teopernueckoe 1 Cnoco0b1 VYuebnsiit | TpeHupon
3aHATHE, 0oOHapy>KeHUS KaOuHEeT OYHBIE
Mpe3eHTalUs KaTUOHOB U yIpaXXHEH
AHHUOHOB. us
LiBeTHBIC
peakunu. AHaIN3
CMECH COJIEU
[IpakTnueckas 1 Cnoco0b1 VYyueonsiii | [IpakTuue
pabota oOHapy>KeHHS KaOuHeT CKOE
32 KaTHOHOB U 3a/laHne
AHHUOHOB.
LiBeTHBIE
peakuuu. AHaIn3
CMECH COJIEU
TeopeTnueckoe 1 Boi6op TeMbl 1 | YueOHbIi Onpoc
3aHSTHE MOATOTOBKA KaOUHET
MCCJIEI0BATENbCK
33 o
paboThI
Hrorosoe 3anstue | 1 ITonBenenue VYueOubIt
UTOTOB y4eOHOTo | KaOuHeT
roja
34
NTO 68
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