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JononuurensHas oOuieoOpa3oBarenbHas mporpamma «lllkona skcrepUMeHTaIbHOW XUMHUN»
nMpeAHa3HaueHa ydJamumcs 9-To Kiacca, KOTJa YK€ HMEETCS OINpeeeHHbIM 00beM 3HaHWM,
MIPOM30IIIO CMBICTIOBOE TIOHMMaHUE MaTepHala U3y4aeMoro mpeaMeTa 1 HeoOX0AUMO 3aKPENUTh 3TH
3HaHMUS HA OCHOBE MPAKTHUECKOU nearenbHocTU. Kype paccunTan Ha 84 daca B roj.

Kaxnpli pasgen BKIIOYAaET KpPAaTKUM TEOPETUYECKUM MaTrepual W CUCTEMYy 3aJlaHui,
CrocoOCTBYIONINX (DOPMHUPOBAHUIO M PA3BUTUIO TAKMX YMEHUH M HABBIKOB KaK: paboTa ¢ y4eOHUKOM U
JOTIOJIHUTENBHOM JIMTEPATYypOi, YMEHHE aHAJIU3UpOBaTh, CPABHUBATH, YCTAHABIMBATh MNPHUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CUCTEMATU3UPOBATh, 00001IaTh, I€JaTh BBIBOJIbI, OCYIIECTBIISITH CAMOKOHTPOJIb
u camooueHky. Cucrtema 3agaHuil pazHooOpasHa mo (Gopme, COAepXKaHUIO U CTEIIEHU CII0KHOCTH U
TpeOyeT OT yJaluxcsi aKTUBHOW MMO3HABATEIILHOM J1€ATEIbHOCTH.

AKTyallbHOCTH JAaHHOU MpPOTpaMMbl 00YCIIOBIICHA:

- HEOOXOJIUMOCTBIO COCIMHEHUSI TMPEAMETHOTO 3HAHUS C KMU3HEHHBIM KOHTEKCTOM, YTO SIBIISICTCS
BaXHBIM YCIIOBUEM 711 JOPMUPOBAHUS BHYTPEHHEH y4eOHON MOTHBAIINY;

- BO3MOXHOCTHIO (DOPMHUPOBAHHS HAIIPEIMETHOTO W MEXKIPEIMETHOTO B3TJIsAga Ha TPUPOITY
M3y4aeMoro;

- pa3BUTHEM CaMO00Opa30BaTEIbHBIX YMEHHUI 1 HABBIKOB;

- BOCTpPEOOBaHHOCTHIO TMOJIYUEHHBIX 3HAHUW B TPAKTHUECKON [EATENbHOCTH M B Oyayien
npodeccum.

[IpemyiaraeMerii Kypc OpPHEHTHPYET y4alluXCsi Ha TMOUCKOBYIO JESTEIbHOCTh, NMPHUBUBAET
KYJIBTYPY TPOBEICHUS HAYYHOTO SKCIIEPUMEHTA, JAeT BO3MOXKHOCTH YIIIyOWTh 3HAHHS IO OYCHBb
BOXHBIM BOINPOCAM Kypca XHMHH, MOMOTaeT pedsraM OMpeAeUThCS C BBIOOPOM TMPOQPECCHH.
[To3Bossier pacmMpuTh MPEACTABICHUE YYaIIUXCsl O CBOWCTBaX BEIIECTB U pe3yibTaTax HUX
B3aUMOJICHCTBUHN, 3aKPEITUTh U PAa3BUTh HABBIKM PAOOTHI B JIAOOPATOPUU U PEUICHUS KOJIMUYECTBEHHBIX
Y KaUeCTBEHHBIX 3a]1a4.

Kypc paccuntana Ha y4yeHMKa YBJIEUEHHOTO, >KETAIOMIer0 MOoJydaTh 3HaHHS Ha OoJjiee BBHICOKOM
ypoBHe. J{ns ycmemrHoit paGoThl HE0OX0auMO, YTOOBI ydalliuecs BIAAeNld MPOYHBIMHU 3HAHUSMH B
paMKax KOJIbHOM MPOrpaMMbl IO XUMHH.

[Ipennaraemble 3ajaHus BBIIOJTHSIOTCS B YCIOBUSIX COTPYIHUYECTBA, KOTOPOE MPEACTABISAETCS
O0ojee  MOIIHBIM  OpYAHEM  TOMCKA  OPUTMHAJIBHOTO  pelIeHus, 4YeM B  OJIMHOYKY.
[Ipennaraemplii MaTepuan, OCBELIAET OCHOBHOM Kpyr BOIPOCOB, MOJUIEXKAIIUX pa3dopy,
YCTaHABIIMBAET JIOTUYECKYIO TIOCJIEIOBATEILHOCTh M3YYECHHS MaTepuala, JaeT BO3MOXKHOCTh
YHUDHUIPOBATH MJIaH MPOBEACHUS MPAKTUIECKUX 3aHATUH.

[{enbro MPaKTUYECKUX 3aHATUN SBIAETCS MPopaboTKa TEOPETUYECKOro Marepuaia, MpUBUTHE
HaBBIKOB COCTaBJICHUSI XUMUUYECKUX YPABHEHUH.

Leau u 3agaun Kypca

OCHOBHOM LIENBI0 JTAHHOTO Kypca SBJISETCA BBEACHUE YYaIIUXCS B HKCIIEPUMEHTAIBHYIO
O0IIYI0 XUMHUIO.
CTpeMmsiCh K TOCTHXKEHHIO TIOCTABJICHHOM [IEJTH PEIIAOTCs CICIYIONINEe 3a1aM:

. Obpazosamenvhvle

o YIIIyOUTh ¥ PacCIIMPUTh 3HAHUSI YIAIIUXCS 110 00IIeH XUMUH;

o PACKPBITh POJIb IKCIIEPUMEHTA B XUMUU;

o chopMHUPOBATH Y MIKOJLHUKOB MTPAKTUYECKUE HABBIKK, YMEHHUE TTPABUILHO 00paIIaThCs
C U3yYeHHBIMHU BEIIECTBAMH, MPUOOPAMHU, TPOBOJAUTH HECIOKHBIE XUMUYECKUE OTBITHI.

. Pazeusarowue

) chopMUpOBaTh YMEHHE CpaBHUBATh, BBISBISATh CYIIECTBEHHOE, YCTAaHABIIMBATH

IMPUYUHHO-CJIICACTBCHHBIC CBA3H, O606I].[3TI) U CUCTEMATU3NPOBATH 3HAHUA



o Pa3BUTH MTO3HABATENBHBIN HHTEPEC YUAITUXCS K XUMUMU;

o Pa3BUTh WHAUBUAYAIbHBIE HAKIOHHOCTH U BO3MOXKHOCTH yUaIluXcs;

o Pa3BUTh CAMOCTOSATENbHYIO MOMCKOBYIO JIEATEIbHOCTD IIKOJIBHUKOB;

o COBEpIICHCTBOBATh YMEHHUS paboTaTh ¢ JIUTEPATypOl U CPEICTBAMH MYJIbTHUMEINA.

. Bocnumamenvuvie

o chOopMUPOBATH y YHALIUXCS TUATEKTHUECKOE IOHUMaHNe HAyYHON KapTUHBI MUPA;

o CHOoCcOOCTBOBAaTh WX HMHTEIUICKTYaThbHOMY Pa3BHTHUIO, BOCIIMTAHWUIO HPABCTBEHHOCTH,
I'YMaHUCTHYECKUX OTHOIICHUN, TOTOBHOCTH K TPYIY;

o MOATOTOBUTH yUYAIIUXCS K CAaue SK3aMeHa, MOCTYIUICHUIO B BY3;

o MOATOTOBUThH YYalllUXCSl K CO3HATEIbHOMY M OTBETCTBEHHOMY BBIOOPY KHU3HEHHOTO
MyTH;

o pa3BUTh y4eOHO-KOMMYHUKATUBHbIC YMEHUS.

Texkymuii KOHTPOJIb TEOPETUYECKON YaCTH OCYLIECTBISETCA IIyTEM YCTHOTO OIIPOCca, IPOBEPKH
JOMAIIHUX 3a/JaHuM, JUIAKTUYECKOro MaTepuaja, MOATOTOBJICHHOIO Y4HUTelleM (KapTOYKH).
[IpakTHueckue pabOTBl NPOBOIATCA MNapaLIENbHO C TEOPHEH U CHOCOOCTBYIOT 3aKpEIUICHUIO
IMOJIYYCHHBIX 3HAHHUH. MCTOI[I/IKa MMPOBCACHUA ITPAKTHUICCKUX 3aHATHI AO0JDKHA MMOCTCIICHHO MPHUYYUTH
yyaluxcss K CaMOCTOSITEJIbHOM INpopaboTKe MaTepuana IO Y4eOHHMKAM, KOHCIEKTaM, a TaKxKe
MOJrOTOBUTh IIKOJBHUKOB K OOYyYEHHIO KypCOB XUMHM B BYy3€, TEXHUKyME, KOJJIEIXEe M T.A.

[Iporpamma Kypca paccuuTaHa Ha YIEHHKOB 9 KIIACCOB M NpeIHa3Ha4YeHa JUIsl MpeaAnpodmIbHOMI
HOATOTOBKH M MPO(PECCHOHAIBHOTO CaMOOIPEICICHUS YYalluXCsl C OpUCHTAlMeld Ha XUMHKO-
OMOJIOTUYECKUNA TIPOHITH.

Metoab! n popMbI 00yUeHH S

®opMbl TIPOBEACHUS 3aHATUN: JIEKIUS, CEMUHAp, KOH(epeHlMs, NpakTU4YecKas padora.
@opMbl  OpraHu3alvyd paboThl yuyallUuXcsa: WHAUBHIYyalbHas, (PpOHTaNbHAs, TPYMNIOBas, MapHas.
MeTtoapl 00y4eHUs: peNPOAYKTUBHBIM, PEKOHCTPYKTUBHBIN, YaCTUYHO-TTIOMCKOBBIN, TBOPUECKHIA.

@opMbI KOHTPOJISI U KPUTEPUH OLEHKH

B nanHOM Kypce MpOMEXYTOUHBIM KOHTPOJIb JTOCTH)KEHUH SBISETCS MHCTPYMEHTOM IOJIOKUTEIBHON
MOTHBAIUH u CBOEBPEMEHHOM KOPPEKIHH paboThI yUaIuXxcs u YUUTETIS.
B kauecTBe (OopM IPOMENKYTOUHOIO KOHTPOJII PEKOMEHIYeTCsl MCIOJIb30BaTh pedeparhl, a Takxke
HaOJIOZICHNEe aKTUBHOCTH YYaIllMXCSl HA 3aHATUH, aHAJIN3 TBOPYECKHX M HMCCIIEIOBATEIBCKUX paloT,
Oeceibl c y4aIuMHIcs u ux POIUTEISIMH.
Ilenecoobpa3HO MPOBOAUTH HTOTOBYIO aTTECTAIMIO MO PE3yIbTaTaM N3yUeHHS Kypca B BU/I€ HTOTOBOM
KOH(EpEeHIHH.

Kputepun 3pgeKTHBHOCTH pean3anuu NPOrpaMmbl:

pa3BUTHE IO3HABATEILHOTO UHTEPECA YUaluXCs;
MOBBILIEHNE KaueCTBa 3HaHUS HA YPOKAaX XHMMHUU B CTapIIMX KJlaccax;
MPUMEHEHHE NOTYYEeHHBIX 3HAHUN ¥ YMEHUH NMPU U3YUEHUU JIPYTUX NIPEIMETOB;

OBJIaJICHHUEC ITIOMCKOBBIMH, Hp06HeMHBIMI/I, HCCICAOBATCIBCKUMHU TUIIAMU JCATCIbHOCTH.

Ili1anupyeMbl pe3yibTaTbl OCBOCHUS KYPCa M CHCTEMA UX OLEHKH

Jluunocmuvie YY/I:
VYMmeHue Bectu AUajior Ha OCHOBE paBHOIIPAaBHBIX OTHOIIIEHNH U B3aUMHOI'O YBAXXCHU,
YMeHue KOHCTPYKTUBHO pa3peniaTb KOH(PIUKTHI;



YCTOWYMBBIA  TO3HABATENBHBIM WHTEPEC M CTAHOBJICHHE CMBICIIOOOpasyromeld  QyHKIUH
[T03HABATEJIBHOTO MOTHUBA;
['oTOBHOCTB K BBEIOOPY MPOPHUILHOIO 00pa30BaHUS.

Pezynamuenwvie YY/I:

CuyaroT CBOH cIoco0 IEHCTBUS C TAJIOHOM;

Cnu4varoTt crmoco0 U pe3yabTaT CBOUX JCUCTBUM C 3aJJaHHBIM dTAIIOHOM, OOHAPYKUBAIOT OTKIOHEHUS U
OTJIMYHS OT ATAJIOHA;

BHocAT KOppEeKTUBBI U JOTIOJTHEHUSI B COCTaBJICHHBIC IJIAHBI;

BHoCAT KOppEeKTHBBI M JIONMOJIHEHHSI B CIIOCOO CBOWX JCUCTBHI B Clydae PacXOXIACHHUS JTaJIOHA,
peanbHOrO ACUCTBUS U €r0 MPOJIYKTA;

BriiensoT 1 0CO3HAIOT TO, YTO YK€ YCBOEHO M YTO €lIE MOJJICKUT YCBOCHUIO, OCO3HAIOT Ka4eCTBO U
YPOBEHb YCBOCHHUS;

OcCo03Har0T Ka4eCTBO U YPOBEHb YCBOCHUS;

O1LeHUBaIOT JOCTUTHYTHINM PE3yJbTaT;

OnpenensroT NociaeA0BaTEILHOCTD MPOMEKYTOYHBIX 1I€JIEH C y4eTOM KOHEYHOTO PE3YiIbTara;
CoCTaBIIAIOT IJIaH U IIOCISA0BATEIALHOCTD JICHCTBUI;

CraBsT yueOHYIO 3a/1adyy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOCHO, U TOTO, YTO €IIIe
HEU3BECTHO

Hlo3nasamenvuvie YY/[:

BriaensitoT KoaruecTBEHHbIE XapaKTePUCTUKU OObEKTOB, 3aJaHHbIE CIIOBAMU;

BoccTanaBnuBaloT NpEeIMETHYIO CHUTYyallMIO, ONKMCAaHHYIO B 3ajaye, IMyTeM Mepe@opMyIupOBaHus,
YIPOILIEHHOTO TMepecka3da TEKCTa, C BBIIEICHHEM TOJbKO CYIIECTBEHHOW MJis peIIeHHs 3aJadu
nH(pOpMAIHH;

Briaensitor 0000111eHHBINH CMBICT U POPMATIBHYIO CTPYKTYPY 3a/1a4H;

VYMeIoT 3aMeHATh TEPMUHBI OIIPEIETICHUSIMY;

YMEIOT BBIBOJUTH CIIEACTBHUS M3 UMEIOIIMXCS B YCIOBHUH 33/1a4H JIaHHBIX;

Briensror hopManbHyI0 CTPYKTYpY 3a1a4u;

AHaIM3UpPYIOT yCIOBUS U TpeOOBaHUS 3a]a4u;

BripaxkatoT CTpyKTypy 3a/1a4il pa3HbIMU CPEACTBaMU;

BrimonHsoT onepanumn co 3HakaMu U CUMBOJIAMU;

Bri6uparot, comocTapisioT 1 000CHOBBIBAIOT CITOCOOBI PEIICHUS 3a/1a4H;

[TpoBoAT aHANIM3 CITOCOOOB PEIICHUS 331a4H ¢ TOUKH 3PEHUS UX PAlMOHAIIBHOCTU U SKOHOMHYHOCTH;
VYMmeroT BIOMpaTh 000011I€HHBIE CTPATETMH PELICHUS 3a/1a4u

Kommynuxamuenwvie YY/[:

Obwaromesa U 63aumo0elicmseylom ¢ NApMHEPAMU N0 COBMECMHOU OesimeNbHOCMU Ul 0OMeHy
ungopmayueu:

VYMEIOT CIlyIIaTh U CIBIIATE APYT APYTa;

C nocTaToOyHOW MOJHOTOM M TOYHOCTHIO BBIPAXKAIOT CBOM MBICIM B COOTBETCTBUHU C 3aJayaMH U
YCIIOBUSIMU;

AJIeKBaTHO HUCIIOJIB3YIOT PEUEBbIE CPEACTBA ISl TUCKYCCUHU M apryMEHTAIlUH CBOEH MO3UIINY;

YMeT MpeacTaBIsTh KOHKPETHOE COJIepyKaHue U cOO0IaTh €ro B MMCbMEHHON U YCTHOM (hopme;
WNHuTepecyroTcst 4y>kMM MHEHHUEM U BBICKa3bIBalOT CBOE;

Berynator B AaManor, ydacTBYIOT B KOJUIEKTUBHOM OOCYXJEHHUM MpoOieM, ydwarcs BIaieTh
MOHOJIOTHYECKOH M JHajorudyeckoil ¢opMaMu pedd B COOTBETCTBUM C TpPaMMaTHYECKUMH U
CUHTAKCUYECKMMH HOPMaMHU POJHOTO SA3BIKA.

Yuamcs oeiicmeosamyo ¢ yuemom no3uyuu 0py2020 u CO21ACOBbIEAMb CE0U OCUCMBUSL:

[ToHHMAaIOT BO3MOXKHOCTb PA3IMYHBIX TOUEK 3PEHUS, HE COBMAJAIOIINX C COOCTBEHHOM;

[IposBISAIOT TOTOBHOCTh K OOCYXKIACHHMIO Pa3HBIX TOUEK 3pEHHS] U BbIpaOOTKe oOmieil (TpynmnoBoii)
MO3ULUH;

Memanpedmemnbmu pe3yiibTaTaMH OCBOCHUA BBIITYCKHHKAMU OCHOBHOM IIIKOJIBI nporpamMmsal 110
XHUMUU ABIAKOTCA



1) mcronp30BaHNE OCHOBHBIX MHTEIUIEKTYAIBHBIX ONEpanuil: (GpopMynnpoBaHHE THUIOTE3, aHAIU3 H
CHHTE3, CpaBHEHHE, O00OOIIEHHe, CHUCTeMaTH3allMs, BBIABICHHE NPUYMHHO-CIIEICTBEHHBIX CBS3EH,
MIOUCK aHaJIOTOB;
2) yMeHHe TEHEpPHpOBaTh HJEU M OIpPENENATh CpPEACTBA, HEOOXOAMMBIC IS HMX pean3aluy;
3) yMeHue OmpeAensTh LEeNd M 3aJaudl JeATeIbHOCTH, BBIOMPATh CPEACTBA PEANN3AlMH LEIU |
PUMEHSTh ux Ha NPaKTHKE;
4) ucnoap30BaHKUE PA3TMYHBIX HCTOYHUKOB JUIS TTOJTyYCHNSI XUMHYECKOH HH(POPMAIHH.

5)OBnazeHne HaBBIKAMHU CaMOCTOSITEIBHOIO NMPUOOPETEHUs] HOBBIX 3HAHWH, OpraHU3alMy y4eOHOM
JEATeNIbHOCTH, TOCTAHOBKM LeJIeH, IJIaHUPOBAHUS, CAMOKOHTPOJII M OLEHKH pE3YyJIbTaToOB CBOCH
JeSATeNbHOCTH, YMEHUSIMU TIPEBUIETH BOSMOXKHBIEC PE3YJIbTAThl CBOUX JICHCTBUIA;

HpeL[MeTHLIe pe3yJbTaThbl 0OCBOCHUA Oﬁy‘laIOIIII/IMI/ICﬂ nporpaMmmalI:

ywawuecs OO0NIJICHBL 3HAMb !
L4 (bl/ISI/ILIeCKI/Ie BCJIMYMHBI WM HX CIUHHIBLI HU3MCPCHUA (Macca BCIICCTBA, Macca pacTBoOpa,

KOJIMYECTBO BEIIECTBAa, OOBEM BEIIECTBA, OOBEM pacTBOpa, OTHOCUTENbHAs aToMHas |
MOJISIpDHAsE MaccChl BEIIECTBA, MaccoBas JO0JIsI PAacTBOPEHHOI'O BEUIECTBA, MacCOBas JOJA
3JIEMEHTOB B COCJIMHEHHH, BBIXO/I BEILIECTBA);

® YpPaBHEHMs XUMHUYECKUX PEaKIIMIi;

e JMCCOIMAallMs, KaTUOH, aHHOH,

®  YHCIIO YaCTHII, YUCIO ABOTapo;

®  MOJIIPHBII 00BEM Ta30B;

e (opmysbl sl pacyeTOB Macchl, 00beMa, MACCOBOW IO, OTHOCUTEIBHOM MIIOTHOCTH, YUCIIA
aTOMOB MOJIEKYJ;

® CTaHJIAPTHBIN IJIaH PEIICHUS PaCYETHON XMMHUYECKOM 3a/1auu;

® OCHOBHBIC U JIOTIOJTHUTEIbHBIC CIIOCOOBI PEIICHHS] XUMHUICCKIX 33]1aY;

e rpadUUECKHIl METOJI PEIICHHU XUMHYCCKUX 3a/1a4;

e 3uath IITH B xabuHeTE XUMHUU.

yuawuecs OOJIAHCHbL YMeMb:

® TIPOM3BOJUTH M3MEpEHUs (0ObeMa pacTBOpa ¢ MOMOIIBI0 MEPHOW MOCY/Ibl, INIOTHOCTH PAacTBOpaA C
MIOMOIIBIO apeOMeTpa); TOTOBUTH PACTBOPHI C 3a/laHHON MacCOBOI 0yl pacCTBOPEHHOI'O BELIECTBA;
OTIpeNieNIATh MacCOBYIO JIOJII0 PACTBOPEHHOro BerecTBa (%) A pacTBOPOB KHUCIOT U IIEJIOYEH IO
TaOJIMYHBIM 3HAUEHUSM UX IUIOTHOCTEH; IUIaHWPOBATh, MOATOTABIMBATE U MPOBOAUTH MPOCTEUIINE
XUMHYECKHE OKCIIEPUMEHTBI, CBS3aHHbIE C pacTBOpeHHEM, (UIbTpOBaHUEM, BbIIAPUBAHHEM
BEIIECTB, NPOMBIBAHHMEM U CYIIKOW OCaJKOB; IIOJyYE€HHEM U B3aUMOJCWCTBUEM BEIIECTB,
OTHOCSIIIMXCSL K OCHOBHBIM KJIacCaM HEOPraHWYEeCKUX COEAMHEHUM; ONpe/Ie]IeHNEM HEOPraHUuYeCKIX
BEUIECTB B MHAMBUAYAJIBHBIX PACTBOPAX 3THUX BEILLECTB; OCYILECTBICHUEM LENOUYKH IPEBPALICHUN
HEOPraHUYECKUX COEAVHEHNN;

® [IPOU3BOJIUTH PACUET OIpPENEICHHs] MacChl 1 MacCOBOM JOJM PACTBOPEHHOTO BEIIECTBA B PacTBOP,
MOJIyYUEHHOM pa3HbIMH CHOco0aMu (PacTBOPEHHMEM BEILECTBA B BOJE, CMEIIMBAHUEM pPAacTBOPOB
pa3HOi KOHLIEHTpAIMH, pa30aBlieHUEM U KOHLIEHTPUPOBAHUEM PacTBOPA);

® ICII0JIb30BaTh NMPUOOPETEHbl 3HAHUS U YMEHHS B MPAKTUUYECKOW NEATENbHOCTH U TOBCEIHEBHOU
JKU3HU C 1eJbplo: 0e30MacHoro oOpalleHus C BeleCTBaMH M MaTepuajaMH; 3KOJOTHYECKH
IPaMOTHOIO IIOBEAECHUSA B OKPYXAlOUIEW Cpene, OLEHKH BIHMAHHUA XUMHYECKOIO 3arpsA3HEHUS
OKpY’Kalolleld cpeibl Ha OpraHM3M YeJIOBeKa; KPUTHYECKOH OIeHKM HH(OpManuu O BellecTBax,
UCIIOJIb3YeMbIX B OBITY; IPUTOTOBIICHHS PACTBOPOB 33/1aHHON KOHIIEHTPAIUH.



OcHoBHoOe coaepkaHHe IPOrPaMMBbI

Brenenne (3 yaca)

HayuHblif 5KCIIEpUMEHT U €ro pojb B MO3HaHWHU. TexHuka 0e30MacHOCTH MpPHU MPOBEACHUU
mabopaToOpHBIX M TpakTHYecKux padoT. [IpaBuna okazaHwsi MEepBOM MEIUIMHCKON IMOMOIIU IPH
OKOTrax W OTpaBJICHHUSIX XUMHUYECKHUMH peakTuBamu. JlaboparopHoe o00pyaoBaHMU. XUMHUYECKUE
PEaKTUBBI.

Hemoncmpayuu. Anrteuka KaOMHETa XUMHUU. XUMHUYECKHE peaKkTUBbI U JabopaTopHOe
000pyIOBaHUH.

Ipaxmuueckue pabomul
N3mepenne 00beMOB BOJIBI C IIOMOIIBI0 MEPHOW TTOCY/IBI.

2.MeToabl 0OYMCTKH BelecTB( 6 4acoB)
OcHoBHbIE cTIOCOOBI pa3/ielieHHus CMeceii: HaMarHn4nuBaHue, puipTpoBaHue,
BBITIAPUBAHUE, yIIApUBAHUE, KPUCTATIA3AIHS.
OuncTka 3arpsA3HEHHON MOBAPEHHOM COJIU.

3.Coco0bl MoJIy4eHusi HeOPraHUYeCKUX BellecTB U UX cBoiicTBa ( 21 yac)

OcHOBHBIE CBOMCTBAa BAKHEHIIMX KJIACCOB HEOPraHMYECKHX COCIMHEHUH. 3HAKOMCTBO C
oOpa3iaMu OKCHJIOB, KHCJIOT, OCHOBaHWK H coyieid. Pacmo3HaBaHue ocHoBaHwmii. Pacrio3naBanue
KHCIOoT. ['maponus comnei.

IIpaxmuueckue pabomul

OO0ume crnocoObl mosyuyeHus: MeTayuloB. [lonyueHue MeTalsIoB peakuued 3aMelieHHs U3
pacTBOpPOB COJIEH;

[Tosryuenue kucnopoja pas3ioKeHUEM IIEPEKUCH BOAOPOa;

ITomyyenue Bonopoa;

[TosryueHnune okcuzia MEAU U YIIIEKUCIIOTO Ta3a pa3aoKEHUEM MATIAXHUTa;

ITonmy4yeHnne HEPaCTBOPUMBIX OCHOBAHHWM U UX CBOMCTBA;

OOmiast  xapakTepucTHKa CHOCOOOB TMOJyYEHHs KHCJIOT: CEpHOHM, COJSHOM, a30THOI,
(dhochopHOIT KPEMHHUEBOI;

OO6ume cnocoOsl nosyueHus cosneit. Ilonyuenue conel peakiueil oOMeHa MeX1y KHUCIOTOH U
OKCH/JIOM;

N3yueHre MUHEpaJIbHBIX YA0OpeHHi

4.OKHCINTETHHO-BOCCTAHOBUTEILHbBIE POLECCHI M MX MPUMeHeHHe B aHam3e ( 7 4acoB)

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE (DYHKIIMM BEIIECTB W HAMpaBlIEHUE OKUCIUTEIHHO-
BOCCTAaHOBUTCIIbHBIX peaKuHﬁ. OKUCIIUTED. Boccranosurens. CTaHI[apTHI)Ie SJICKTPOAHBIC
MOTeHIUANBl. PsSI  CTaHAAPTHBIX AJEKTPOAHBIX TMOTEHIMAIOB. 3aBUCUMOCTh  JJEKTPOIHOTO
MIOTEHIMaNa OT MPUPOJBI PEArnpyIOLINX BEIIECTB, OT UX KOHUEHTpaluu, TeMiepaTrypsl, pH cpensl,
PacTBOPUMOCTH, IIPUCYTCTBUSI B CUCTEME KOMILIEKCOOOpa3oBaTels.

IIpaxmuyeckue pabomoi

OKHCTUTENBHO-BOCCTAHOBUTENBHBIC CBOMCTBA MEpPMaHTaHaTa KaJlis ¢ TIEPOKCHUIOM BOAOPOIA;

Oxkwucnenne nonoB xpoma (I11) mepokcuaom Booposa;

Oxucnenue nonos xpoma (l11) mepmanranatrom kamusi B KUCION cpene

5.PacTBOpPHI H c1IOCOOBI NX MpPUTOTOBJIeHH (12 YacoB)



3HayeHrEe pacTBOPOB B XUMHUYECKOM dKcriepuMenTe. [lonsTre nctuHHOro pactsopa. [Ipasuia
IIPUTOTOBJICHHSI PACTBOPOB. TEXHOXUMHUYECKUE BECHI U MIPAaBUJIa B3BEUIMBAHUS TBEP/IbIX BEILIECTB.

MaccoBast 107151 PaCTBOPEHHOI'O BEILECTBA B pacTBOpe. PacueT um NMpUroTOBIEHUE PACTBOPA C
ONPEACICHHON MacCOBOM J10JI€M PaCTBOPEHHOIO BEIIECTBA.

Omnpenenenne 00bEMOB PACTBOPOB C IMOMOIIBI0 MEPHOW MOCYIBl W IUIOTHOCTH PAacTBOPOB
HEOPraHMYECKUX BEIIECTB C IOMOILBIO apeoMerpa. Tabiuipl IUIOTHOCTEH PpacTBOPOB KHUCIOT U
uienoyeit. Pacuer Macchl pacTBOPEHHOTO BEHIECTBA MO M3BECTHOM IUIOTHOCTH, 00BEMY U MacCOBOM
J10J1€ PACTBOPEHHOI'O BEILIECTBA.

JemoncTpauun. XuMHuuecKas 1ocyjaa Juisi IPUroTOBIEHUSI PaCTBOPOB (CTaKaHbl, KOHUYECKUE
KOJIOBI, MEpHbIE LMIMHIPBI, MEpPHbIE KOJObI, CTEKJISHHBl NAJOYKU, CTEKISHHbIE BOPOHKH U T.1.).
TexHoxumuyeckue Bechl, pazHoseckl. Habop apeomeTpos.

Hemoncmpayuonnviti  sxcnepumenm. OnpeneneHne IUIOTHOCTH pPacTBOpa € IOMOUIbIO
apeometpa. Ompenenenne KOHLUEHTPAIMM PACTBOPOB KHUCIOT M OCHOBAHMU C IMOMOIIBIO TaOIHIIBI
«MaccoBas 10711 paCTBOPEHHOTr0 BenlecTBa (B %) M MIIOTHOCTh PACTBOPOB KUCIOT U OCHOBAHUH IPU
20° C». VYBenuueHme KOHUGHTPAIMH pacTBOpa THAPOKCHAA HATPUS NpPH  100ABICHHH
JONOJHUTEIBHOTO KOJIMYECTBA IEJI0YH B PacTBOP, MPOBEPKA U3MEHEHHS KOHLEHTPALUHU C IIOMOLIbIO
apeoMeTpa. YMEHbIICHHE KOHIICHTPALUU TUAPOKCHIA HATPHS B PACTBOPE 3a CUET €ro pa3zdaBiieHUS,
IIPOBEPKA N3MEHEHMsI KOHIIEHTPALMU C [TOMOILBIO apEOMETpa.

Ipakxmuueckue pabomul

B3pemmBanue xyopuia HaTpus Ha TEXHOJOrMUYecKuX Becax. [IpuroroBieHue pacTtBopa
XJIOpU/Ia HaTpus C 3aJlaHHOW MaccoBOM Joiyieli comm B pactBope. OmpeneneHue oObema pacTBopa
XJIOpH/Ia HaTpUs C HOMOINBI0 apeoMmerpa. OmpeneneHHe MacCOBOM JIOJIM KUCIOT M LIeJIo4Yel B
pacTBopax MO 3HAUEHUSM HX IUIOTHOCTEH € MOMOILIbI0 Tabmuubl «MaccoBasi 70 pacTBOPEHHOIO
BemiecTBa (B %) U IJIOTHOCTh PACTBOPOB KHUCIOT U OCHOBaHH MpHU 20° C». CMemuBanue pacTBOpPOB
XJIOpU/JIa HATPUS PA3JIMYHON KOHIIEHTPALMHU U pacyeT MacCOBOM JI0JIM COJIU B ITOJIyUEHHOM pacTBOpE.
6.0OcHOBBI KauecTBEHHOIr0 aHau3a ( 35 yacos)

[TonsiTue kauecTBeHHOM peakuuu. KadecTBeHHblE peaklMd Ha KaTUOHBI M AHHUOHBL
Omnpenenenne BEUIECTB C IMOMOIIBIO TaOJIUIbl PACTBOPUMOCTH KHMCJIOT, OCHOBAaHUN M cosieil B BOJE,
XapaKTepUCTHKH BUAMMBIX H3MEHEHHH mponeccoB. Krnaccudukanus anuonoB. OOHapyxeHue
KaTUOHOB (KHCJIOTHO-ILEJIIOUHOW METOJl KaueCTBEHHOIo aHayin3a). KaTHOHBI mepBoi aHaIMTHYECKON
rpynmbl. KaTMOoHBI BTOpOM aHAJIMTHYECKOW TIpynnbl. KaTWMOHBI TpeTheld aHAIUTHUYECKOM T'PYIIIHI.
Karuonsl uetBéproii aHanmuTHueckol rpynnbsl. KaTHOHBI nATON aHanuTHueckoW rpymmsl. Katnonst
1iecToll aHanuTUYeckoil rpynnbsl. OOHapy)XeHHe HOHOB. AHMOHBI NEPBOM AHATUTHUUYECKON TPYMIIBI.
AHMOHBI BTOPOH aHAJIUTUYECKOM rpymnibl. AHMOHBI TPEThEH aHAIMTHYECKON TPYIIIHL.

OmnpeneneHre HEOPraHMUYECKUX BEILECTB, HAXOASIIUXCS B Pa3HbIX CKIISIHKAaX 0€3 ITUKETOK, 0e3
UCMOJb30BAHUS  JIONIOJHUTEIBHBIX  peakTHBOB.  OcCyllecTBICHHE  LENOYKH  IpeBpalleHus
HEOpPraHMYECKUX BEIIECTB.

Hemoncmpayuonnsiti sxcnepumenm. Wnentudukanust pactBopoB cynbdara sxemesa (I1),
cynbara meau (ll), xmopunma amroMuHMS, HUTpaTa cepedpa C MOMOIIBIO PACTBOPOB THUIPOKCHUIA
HaTpus. VneHTudukanus pacTBOpOB XJIOpUIa HaTpusi, HoauAa Kaiaus, ¢ocharta HaTpus, HUTpaTa
KaJIbIUsl C IOMOIIbI0 pacTBOpa HUTpaTa cepedpa u a30THOU KHUCIOTHI.

Ilpakmuueckue pabomul. KauecTBeHHbIE peakllii Ha HanOoJiee BayKHbIE KATHOHBI U AHUOHBI.
O6napysxenue kaTHoHoB | anamutudeckoit rpynmsl (Na®, K", NH;").  O6mapykeHune KaTHOHOB 2
aHanuTHaeckoi rpymmsl (Ag' ,Pb?).

OGHapysKeHHe KaTHOHOB 3 aHanuTHaeckoi rpyrms ( Ca’*,Ba’").  O6HapykeHHe KaTHOHOB 4
AHATMTUYECKOMN TPYTIIbI (Al3+ cr*t zn* ). OO6napyxeHrue KaTHOHOB 5

ananmuTHaeckoil rpymmsl (Fe?* Fe* Mn®" Mg?").

OGHapyXeHHe KaTHOHOB 6 aHanuTHIeckoii rpyms (Co?* ,Cu?* Ni%* ,Cd?").

AHaJIN3 CMECH KATUOHOB BCEX aHATMTHYECKUX TPYIIT .

OOHapy)xeHHe aHHOHOB 1aHATUTHYECKON TPYIIIBI (SO4%,505%,S,05%,°COs7,PO>).

ObHapy>xeHue aHMOHOB 2 aHanuTudeckoi rpynmnsl (C1,Br, I ,827). OObHapykeHue aHMOHOB
3 ananmutrueckoii rpymmsl (NO3,MnO,4’, CH3COO ).



TemaTn4yeckui miaan

Ne Tema pa3pgeia Kouun4vecTBo yacos
n/n
1 Beenenue 3
MeTo/1pI OUHMCTKH BELIECTB 6
Crioco0bI mosTyueHusI HEOPraHUYECKUX BEIECTB U 21
MX CBOICTBA
4 OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI U UX 7
NpPUMEHEHHE B aHAJIN3E
) PactBopbI 1 c110COOBI X PUTOTOBIIEHUS 12
6. OCHOBBI KaY€CTBEHHOTO aHATN3a 35
Hroro: 84




TpeﬁoBa}mﬂ K YPOBHIO MOATOTOBKH YYalIUXCH

Yyamuecs 10/KHbI 3HATH:
® YTO TaKOE HAYYHOE MCCIICIOBAaHNE, BUIBI HAYYHO — UCCIIEA0BATEIbCKUX padoT (pedepaTrBHas,
HPaKTUYECKasi, OIBITHO — SKCIIEPUMEHTAJIbHAS);
®  BHJIBI ¥ ATAIbI IPOBEJICHUS SKCIEPUMEHTA, CIIOCOOBI 0()OPMIICHHUS €T0 PE3yIbTaTOB;
¢ OCHOBHBIC 3ala4U1 1 YCJIOBUSA IIPOBCACHUA Ha6JIIOI[€HI/I$I 3a SKCIICPUMECHTOM;
® TEXHHKY 0E30MaCHOCTH U MPaBHIa PabOThl C XUMHYECKUMU BELIECTBAMU K 00OPYIOBAaHHEM.
Yyammecs 10JKHBI YMETh:
®  OpraHM30BBIBaTh U MIPOBOJIUTH HCCIICIOBAHNE;
e (QopmynupoBarh 1enM M 3a4a4d  UCCJICIAOBAHUS, BBIIBHIATh THUIIOTE3y, OOOCHOBBIBATH
AKTYaJIbHOCTb TCMbI UCCJICIOBAHUS;
® I[UIaHHPOBATh, MPOBOAUTH U OMUCHIBATH HAOIIOICHHS;
e 0TOMpPATh U HCIOJIL30BATh TEOPETHUCCKUE 3HAHUS,
® CpaBHMBATb M AaHAJIM3UPOBATH MOIYYCHHBIC PE3yIbTaThl, YOPMYIHUPOBATH BHIBOJIBL;
e 0hOpMIISTH PE3YIbTAThI UCCIICOBAHMS;
® TPaBWIbHO OOpAIAThCS C M3BECTHBIMH pPEAKTHBaMH M O0OpYJIOBaHHEM, COOJIOIATh IMpaBHiIa
0€30IacHOCTH TPY/a;

¢ [IPUMCHATH ITOJYUCHHBIC 3HAHUSA Ha IMIPAKTUKCE,
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Hcnonb3yemblii yaeOHO-MeTOAMYECKHI KOMILJIEKC

gﬂ/‘l yuumeJii.

Bockpecenckuit B.1., Helimapk A.M. OcHoBbl XuMHueckoro ananuza..M.: «lIpocsemenne», 1971
Hazapoa T.C., I'paGenkuiti A.A., JlaBpoa B.H. Xwumuueckuii dSKCIEpUMEHT B IIKOJIE.
M.:«IIpocemienue», 1987

INabpuensu O.C. Xumus. 9 kiacce: TeTpaib s J1aDOPaTOPHBIX OMBITOB U MpakTudeckux pador / O.C.
INabpuensu, A. B. SmrykoBa. — M.: [Ipoda, 2018.

Iabpuensu O.C. Xumus. 9 kiacc: KOHTpoOJbHBIE U mpoBepounbie paboTsl/ O.C. ['abpuensH [u ap.]. —
M.: JIpoda, 2018.

I'a6puensn O.C. Xumus. 9 knacc: xumudeckuid skcriepumenT B mkone/ O.C.I'abpuensn, H.H. Pynos,
B.U. Tonkynos.. — M.:JIpoda, 2016.

HNuTepHeT-pecypces:

1.http://him.1september.ru/ T'azera "Xumus" u caidt ans yuaurens "$ uay Ha ypok Xumun"
2.http://www.openclass.ru/ caiit o6pazoBaTenbHbIii OTKPBITHIH Ki1ace
3.http://pedsovet.su/ caiit [lencoBer.py ( mpe3eHTanuu, pa3paboTKH...)
4.http://www.zavuch.info/ caiit 3aByu.undo

s yuawuxcs:

1.Crenun BJI., AnmuxOposa JL.IO. 3anumarenbHble 3amaHust U S(PQGEKTHBHBI ONBITHI MO0 XHMHUU.
Mockasa. [dpoda. 2006
2.Onexmponnvle pecypcol (CD): BuptyanbHas xumuueckas jadopatopus. Heopranuueckas Xumusl.

Opranunueckas xumus. 9ximaccey, «OO0mas XUMUN»

HNHuTepHer-pecypcesl:

http://www.en.edu.ru/ EctrecTBeHHOHay4HBII 00pa30BaTEIbHBIH NOPTAL.

http://www.alhimik.ru/ - AJIXUMUK - Bair NoMOIIHUK, JIOIIMaH B MOPE XUMHYECKUX BEIIECTB U
SBJICHUM.

http://grokhovs.chat.ru/chemhist.html Bceobmiast ucropust xumun. Bo3sHHKHOBEHUE U pa3BUTHE XUMUU
¢ npeBHeummx BpeMeH 10 X VII Beka.

http://hemi.wallst.ru/ - DxcriepuMeHTaNBHBIN YUeOHUK 10 00mIel xumun i 8-11 kiaccos,
MpeHa3HAYEHHBIN KaK JUIsl M3Y4YeHMsI XUMUH "¢ HyIs", TaK U 1711 IOJTOTOBKH K DK3aMEHaM.



http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.en.edu.ru/
http://www.alhimik.ru/
http://grokhovs.chat.ru/chemhist.html
http://hemi.wallst.ru/

