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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma KpyKa cOCTaBlieHa Ha OCHOBE:

1. O6pa3zoBaTenbHOl MporpaMmbl OCHOBHOTO o01iero oopazoBanuss MOY COIL Ne9 r. byst

2. Metoauieckoro mocooust «Peanm3arus 00pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKOM HampaBIEHHOCTEH MO0 XMUMHUH C UCIOJIB30BaHUEM 000pynoBaHMs IeHTpa «Touka
pocTa.

3. Metoaudeckoro mocobus «Peanu3zaius 00pa3oBaTeIbHBIX IPOTPAMM €CTECTBEHHO-

HAYYHON M TEXHOJIOTHYECKOW HAIIPABICHHOCTEH 110 XMMHUH C UCIIOJIb30BaHHEM 000pY10BaHUS
neHtpa «Touka pocTan.

[Mporpamma Kpyxka «KCIIepUMEHTaIbHAS XMUMHUs» MIPeIHa3HauUeHa ydanmmcs 9-ro Kiiacca, Koraa

y)K€ HMMeEETCsS OIpeeIeHHbI 00beM 3HaHUM, MPOM30LUIO CMBICIIOBOE MOHMMAaHUE MaTepHuala
U3y4aeMoro npeaMeTra U HeoOXOIUMO 3aKpeluTh JSTH 3HAHHWSA Ha OCHOBE MPAKTUYECKON
nesrenbHOCTH. Kype paccuntan Ha 33 yaca B roa (1 1ac B Heneno).

Kaxnapiii paszzmen BKIOYAET KPATKUA TEOPETHUYECKUH MaTepual U CUCTEMY 3aJlaHuM,
CrocoOCTBYIOIMX (OPMHUPOBAHUIO U Pa3BUTHIO TAKMX YMEHHUHM W HaBBIKOB Kak: pabora ¢
y4eOHUKOM U JOMNOJHUTENBHONH  JUTEpaTypoil, yMEHHWE aHalUu3UpOBaTh, CpPAaBHUBATH,
yCTaHaBIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBA3HU, CUCTEMATHU3UPOBaTh, 000011aTh, /IEN1aTh BHIBOJIBI,
OCYIIECTBIISITh CAMOKOHTPOJb M camMoolleHKy. Cucrema 3amaHuii pa3HooOpa3Ha 1o (opme,
COJICP)KAHUIO M CTENEHHM CIIOXKHOCTH U TpeOyeT OT Ydalluxcsi aKTUBHOM IO3HaBaTEJIbHOMN
JESITENIbHOCTH.

AKTYaJbHOCTb JAaHHOW MpOrpaMMbl 00YCIIOBIICHA:

- HEOOXOAMMOCTBIO COEIMHEHUS MPEAMETHOTO 3HAHUS C KU3HEHHBIM KOHTEKCTOM, YTO SIBIISIETCS
BaXHBIM YCIIOBHEM JUIs1 (JOPMUPOBAHUS BHYTpEHHEH y4eOHOIl MOTHBAINY;

- BO3MOXKHOCTBIO (POPMUPOBAHUS HAAMPEIMETHOTO U MEXKIPEIMETHOTO B3TJsa Ha MPUPOIY
M3y4aeMoro;

- pa3BUTHEM CaMOOOpPa30BaTEIbHBIX YMEHUIN 1 HABBIKOB;

- BOCTPEOOBAHHOCTHIO IOJIYUEHHBIX 3HAHUI B MPAKTUYECKOM MAESITENIbHOCTM U B Oyayuieu
npodeccuu.

[Tpennaraemplii Kypc OpHEHTHPYET y4allMXCs Ha MOUCKOBYIO JI€ATEIbHOCTh, MPUBHUBAET
KYJIbTYpY NPOBEACHUS HAYYHOTO SKCIEPUMEHTA, 1aeT BO3MOXKHOCTb YIJIyOUTb 3HAHUS IO OYEHb
Ba)XHBIM BOIIPOCAM Kypca XHMMHH, MOMOTAeT pedsTaM OMNpeAeTUTbCs C BBIOOPOM Mpodeccuu.
[To3BosiseT pacIIMpUTh NPEICTABICHUE YYAIMXCSl O CBOWCTBAaX BEUIECTB M PE3yJbTaTax HX
B3aMMOJICHCTBHI, 3aKpermuTh M Pa3BUTh HAaBBIKK pPAa0OTHl B JIa0OpaTOpHUM U  pElIeHUs
KOJIMYECTBEHHBIX U KaU€CTBEHHBIX 3a]1a4.

Kypcpaccuntana Ha ydyeHUKa YBIEUYEHHOIO, JKENAIOIIEro MoJy4yaTh 3HaHMsS Ha 0Ooyiee BBICOKOM
ypoBHe. i ycnemHoi paboTel HEOOXOIUMO, YTOOBI ydaiuecs BIaJed MPOYHBIMU3HAHUSIMH B
paMKax IIKOJIbHON MpOrpaMMbl IO XUMUH.

[Ipennaraemple  3aJaHUSl  BBIOJHSAIOTCA B YCIOBUSIX  COTPYIHUYECTBAa, KOTOPOE
npejcTaBisieTcss 0ojee MOIIHBIM OPYAHEM IMOUCKAa OPUTMHAIBHOTO DEIICHUs, YeM B OJMHOUKY.
[Ipennaraemplii Marepuan, OCBEIIaeT OCHOBHOM Kpyr BOIPOCOB, MOJUIeXKAlUuX pazoopy,
YCTaHABIMBAET JIOTUYECKYIO IIOCIENI0BAaTEIbHOCTh H3Y4YEHHs MaTepuana, JaeT BO3MOXKHOCTh
YHU(PUITUPOBATH TJIaH MPOBEACHUS MPAKTUIECKUX 3aHATUH.

[lenpto mOpakTHUECKUX 3aHATUN SBISETCS NPopadOTKa TEOPETHUYECKOTO MaTepuana,
MPUBUTHE HABBIKOB COCTaBJICHMSI XUMUYECKUX YPaBHEHUH.

Heau n 3aaa4u Kypca
OCHOBHOH HeJIBIO JAHHOTO Kypca SIBJISIETCSl BBEJCHHE YYAIUXCS B 3KCIEPUMEHTAIbHYIO
0O0IIYI0 XUMHUIO.



CtpeMsich K JOCTHKEHUIO TIOCTABJIICHHOM €M PEIIAlOTCs CIASAYIOIINE 3ada4u:

. ObpaszosamenvHule

o YIIYOUTh M PAaCIIUPUTH 3HAHUS yIAIUXCsl IO OOIIeH XUMUH,

o PaCKpPBITh POJIb IKCIIEPUMEHTA B XUMUM;

o chopMHpOBAaTh Yy UIKOJHHUKOB TIPAKTUYECKAE HABBIKM, YMEHHE IPABUIBHO

oOpamarsCsi C HW3yYEHHBIMH BEUIECTBAMH, MPUOOpPAMH, MPOBOAHWTH HECIOKHBIE XHUMHUYECKUE
OTIBITHI.

. Paszsusarowue

o chopMupoBaTh yYMEHHE CpaBHUBATh, BBIABIATH CYIICCTBEHHOE, YCTaHABIWBATH
MPUYMHHO-CJICACTBEHHBIC CBS3H, 0000IIaTh U CUCTEMaTU3UPOBATh 3HAHMS;

o Pa3BUTh MO3HABATEIBHBIN HHTEPEC YUALIUXCS K XUMUU;

o pPa3BUTh UHAUBHUAYAIbHbIC HAKIIOHHOCTU ¥ BO3MOYKHOCTHU YUYaIIUXCS;

o Pa3BUTh CAMOCTOSATEIbHYIO TIOMCKOBYIO JIEATEIbHOCTh IIKOJIBHUKOB;

o COBEpIICHCTBOBATh YMEHHUsI paboOTaTh C TUTEPATYPOM U CPECTBAMHU MYJIbTUMEINA.

. Bocnumamenvnuie

o c(hOpMHUPOBATh Y YUAIIUXCS TUATEKTHUECKOE TOHUMaHUE HAYYHON KapTHUHBI MHUPa;

o CIOCOOCTBOBATh MX MHTEJUICKTYAJIbHOMY Pa3BUTHIO, BOCIIUTAHUIO HPABCTBEHHOCTH,
T'YMaHUCTUYECKUX OTHOIICHUN, TOTOBHOCTH K TPYIY;

o MOATOTOBUTH yUYAIIUXCS K CAa4e SK3aMEHa, MOCTYIUICHUIO B BY3;

o MOJATOTOBUTH YYAIlIUXCSl K CO3HATENIbHOMY U OTBETCTBEHHOMY BHIOODPY KHM3HEHHOTO
yTH;

o pa3BUTh y4eOHO-KOMMYHUKATHBHBIC YMEHHUSI.

Tekymmii KOHTPOJIb TEOPETHUECKOW YAaCTH OCYIIECTBISIETCS IyTeM YCTHOTO OIpoca,
NPOBEPKH JOMAIIHUX 3aJaHui, JUIAKTHYECKOTO0 Marepuasia, MOJArOTOBICHHOTO YYHUTEIEM
(KapTOuKH).

[pakTrueckue pabOTHI MPOBOJISTCS MAPAVICIBHO C TEOPUEH M CIOCOOCTBYIOT 3aKPEIICHUIO
NOJYYCHHBIX 3HaHMHA. MeETOAMKa NPOBEICHUS TMPAKTHYCCKUX 3aHATHHA JOJDKHA IOCTEIICHHO
NPUYYUTh YYaIUXCsS K CAMOCTOSITEIbHOW MPopabOTKe Marepuana 1mo yueOHHKaM, KOHCIIEKTaM, a
TaK)Ke MOATOTOBUTH IIKOJBHUKOB K 00YYEHUIO KyPCOB XUMHH B BY3€, TEXHHUKYME, KOJUIE/DKE U T.JI.
[Iporpamma Kypca paccuMTaHa Ha yYEHHKOB 9 KIIacCOB M NpeAHA3HauYeHa Ui MPeanpoduIbHON
NOATOTOBKH M TIPO(ECCHOHAIBHOTO CaMOOTPEENICHHs yYalluXcsl ¢ OpPHEHTAalueld Ha XHMHUKO-
O1oJI0rn4ecKuil Mpodusb.

IpononxuTenbHOCTH Kypca: 33 yaca (1 yac B Hezelmo).

Metoab! 1 popMbI 00yUeHHSA

@®opMbl NPOBENEHUS 3aHATHM: JIEKIMs, CEMHUHAp, KOH(PEpeHLHs, MpakTH4eckas padora.
@opMbl OpraHu3anuu padoThl y4alluxcs: WHIUBUAyalbHas, (pOHTaJIbHAs, TPYMIOBasi, MapHas.
Mertonbl 00ydeHus: penpoyKTUBHBIH, PEKOHCTPYKTHBHBIHN, YaCTUUHO-TIOMCKOBBIH, TBOPUECKUH.

®opMbl KOHTPOJISI 1 KPUTEPUU OLIEHKHU
B maHHOM Kypce MpOMeXyTOYHBIM KOHTPOJIb JOCTUKEHUH SBIISETCA HHCTPYMEHTOM

MOJIOKUTEIHHON MOTHUBALIMY U CBOEBPEMEHHON KOPPEKIIMH PabOThI yHaIIUXCs U YUUTETIS.

B kayectBe (hopM NPOMEKYTOUHOTO KOHTPOJISI PEKOMEH/IYEeTCsl HCII0JIb30BaTh pedepaTsl, a TaKxKe
HaOJII0IeHNe aKTUBHOCTHU YYaIlIUXCsl Ha 3aHATUH, aHAJTN3 TBOPUECKUX U HCCIEI0BATENbCKUX padoT,
Oecepl C yUAIIUMUCS U UX POIUTEISIMH.

[lenecooOpa3HO NPOBOJUTH UTOTOBYIO aTTECTAIUIO 110 pe3yJabTaTaM U3y4eHHsI Kypca B BHJIE
UTOTOBOM KOH(EPEHINH.

Kpurepun 3ppekTHBHOCTH peajin3aliui NPOorpamMmMbl:

Pa3BUTHUC MO3HABATCIILHOI'O NMHTCPECA YUALIUXCA,



MIOBBIIICHUE KAYeCTBA 3HAHUS HA YPOKaX XUMUU B CTapIIMX KJIACCaX;
IIPUMEHEHHUE MTOJIYYCHHBIX 3HAHUM U YMEHUU [IPU U3YYCHUH JPYTUX IIPEIMETOB;
OBJIa/IEHUE ITOMCKOBBIMH, IPOOJIEMHBIMHU, UCCIIEI0BATEIbCKUMHU THUIIAMU J€ATEIIbHOCTH.

HJIaHl/IpyeMbl pe3yJabTaThbl 0OCBOCHUA KypcCa

Jluunocmmuwie YY/I:

YMeHune BecTd JUalloT Ha OCHOBE PAaBHOIPABHBIX OTHOUICHUH U B3aMMHOTO YBa)KEHUS;

YMeHue KOHCTPYKTHBHO pa3pemaTh KOHPIUKTHL;

YCcTOMYMBRIM  TO3HABATEIBHBI HWHTEPEC M CTAHOBJICHHE CMBICIIOOOpa3yome ¢QyHKIHHA
MO3HABATEJIBHOIO MOTHUBA;

['oTOBHOCTH K BBIOOPY MPO(HUIBHOTO 00pa30BaHUSI.

Pecynamuenvie YY/[:

CnuyaroT cBOii crmoco0 IeMCTBHUA C 3TAaJI0HOM;

Cnnuaror crmocod W pe3ynbTaT CBOMX JCUCTBHM € 33JaHHBIM ATAJOHOM, OOHApPYKUBAIOT
OTKJIOHEHHS M OTJIMYHS OT 3TAJIOHA;

BHOCST KOpPEKTUBBI U TOTIOJHEHUS B COCTABIICHHBIE TUIAHBL;

BHOCAT KOpPpeKTHUBBI U JOMOJHEHHUS B COCO0 CBOMX JEHCTBUIl B cllydyae pacxoKJIEHUs 3TajoHa,
peaIbHOTO ACHCTBUSA U €ro MPOIYKTa;

BbII€nsoT ¥ 0CO3HAIOT TO, YTO YK€ YCBOCHO U YTO €lle MOJICKUT YCBOSHUIO, OCO3HAIOT Ka4€CTBO
U YPOBEHb YCBOCHUS,

OcCo3HaIOT Ka4eCTBO U YPOBEHb YCBOCHHS,

OLeHUBaOT JAOCTUTHYTHIA PE3YJIbTAT;

OnpenensoT Nociae10BaTeIbHOCTh MPOMEKYTOUHBIX 11€JIeH ¢ yueTOM KOHEYHOTO pe3ybTaTa;
CoCTaBIIAIOT IUIaH U ITOCJIEI0BATEIBHOCTE ICHCTBUIT;

Crapsrt yueOHYIO 3a7]auy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOEHO, M TOTO, YTO
e111e HEU3BECTHO

Ho3naseamenvnvie YY/[:

BrienstoT KoTM4ecTBEHHbBIE XapaKTePUCTUKH 0O0BEKTOB, 3a/IaHHBIE CIIOBAMHU;

BoccranaBnuBaOT mpeaIMETHYIO CHTYAIUIO, OMHCAHHYIO B 3ajlade, MyTeM mnepeopMyIupoBaHus,
VIPOILIEHHOTO TepecKa3a TEKCTa, C BbIIECJICHUEM TOJIBKO CYIIECTBEHHOHN NJs peleHHs 3ajauu
uHpOpMaInu;

Boigenstor 060011eHHBIN CMBICT U (OPMAIBHYIO CTPYKTYPY 3a/1a4H;

YMeEIT 3aMEHSTh TEPMUHBI ONPEICTICHUSIMU;

YMEIT BBIBOIUTH CIEACTBUS U3 UMEIONIUXCS B YCIOBUHU 33/1a4d JAHHBIX;

Briensitor hopManbHy0 CTPYKTYPY 33]a4H;

AHaM3UPYIOT YCIOBHS U TpeOOBAHUS 3a/1a4H;

BoIpaxxaroT CTpyKTypy 3aJaud pa3HbIMU CPEACTBAMU;

BrinonHs0T oneparuu co 3HaKaMH U CUMBOJIAMU;

Br16upatot, conoctaBinsitoT 1 000CHOBBIBAIOT CIIOCOOBI pEIICHHS 3a/1a4H;

[IpoBomaT aHamm3 CrnocoOOB pEIICHUS 3aJaud C TOYKM 3pPEHHUS HUX PAIMOHAIBHOCTH |
SKOHOMUYHOCTH;

YMeroT BbIOUpaTh 0000IIEHHBIE CTPATETUH PELIeHUS 3a/1a41

Kommynuxamuenwie YY/I:

Obwaromes u 63aumMoO0eticmeyiom ¢ NapmHepamu no COBMECMHOU O0esmenbHOCU Ulu 0OMeH)y
ungopmayueu:

YMeroT citymaTh U CIbIIATh YT APYra;

C n0CcTaToyHOM MOMHOTOM M TOYHOCTHIO BBIPAXAIOT CBOM MBICIM B COOTBETCTBHM C 3aJayaMH U
YCIIOBHSIMU;

AJIEKBaTHO MCHOJIB3YIOT PEYEBbIE CPEICTBA JUIsl AUCKYCCUHU M apTryMEHTAIlUU CBOEH MO3ULUU;
YMEIT NpeICTaBIATh KOHKPETHOE COACPIKaHNEe U COOOIIAaTh €ro B MMCbMEHHOW U YCTHOU (popme;
HNHTepecyroTcst 4y>KUM MHEHUEM U BbICKA3bIBAIOT CBOE;



Berynator B auanor, y4acTBYIOT B KOJIJIEKTMBHOM OOCYKIEHMHM IHpoOJieM, ydaTcsl BIaleTh
MOHOJIOTUYECKON M JHaJorHyeckoi (opMamMu peud B COOTBETCTBHH C TPAaMMAaTHYECKHUMU U
CHUHTAaKCUYECKMMH HOPMAMU POJIHOTO fA3bIKA.

Yuamcsa oeiicmeosamyo ¢ yuemom nosuyuu Opy2020 u co2naco8uleams c80U OeUCMBUsL:

[ToHnMarOT BO3MOXKHOCTB Pa3IMYHBIX TOUEK 3pEHHUs, HE COBMAJAIOIIUX C COOCTBEHHOM;
[TposBIAIOT TOTOBHOCTH K OOCYXKICHHUIO Pa3HBIX TOYEK 3pEHHs U BBIPAOOTKE 00IIel (rpynmnoBoi)
HO3ULINY;

Memanpeomemnbimu pe3ylibTaTaMd OCBOCHHS BBITYCKHUKAMH OCHOBHOW HIKOJIBI IPOTPAMMBI 110
XUMHUH SBJISIFOTCA:

1) ucrosib30BaHNE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONepanuii: GopMyIMpOBaHUE TUIIOTE3, AHAINU3 U
CHHTE3, CpaBHEHHE, 0000IIEeHIe, CHCTEMAaTH3allks, BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H,
IIOHCK aHAJIOTOB;

2) yMeHHe TeHEepUPOBATh UJIEH U ONPEAEIATh CPEACTBA, HEOOXOIUMBIE [T UX peai3alliu;

3) yMeHue onpesenaTh Ledu U 3aa4u AeATeIbHOCTH, BBIOUPATh CPECTBA Pealn3aluy Leau 1
OPUMEHSTH UX Ha MPAKTHKE;

4) ucrnonb30BaHUE Pa3IUYHBIX HCTOYHUKOB JJIS MTOJIy4EHUS] XUMHUECKOW HHPOpMALIUU.
5)OBnazeHre HaBBIKAMHU CAMOCTOSITEIIFHOTO IPUOOPETEHHS HOBBIX 3HAHUM, OpTaHU3aINH YIeOHOI
NeSITeIbHOCTH, IOCTAHOBKH 11eJIel, IUIaHUPOBAHMsI, CAMOKOHTPOJISI U OLIEHKU Pe3yJIbTaTOB CBOEH
NeSITeIbHOCTH, YMEHHSIMH MTPEBUIECTH BO3MOXKHBIE PE3YJIbTAaThl CBOUX JICHCTBHIA;

IIpeaMeTHbIe pe3yabTaThl OCBOEHHS 00YUYAIOLIIUMUCS TPOrPaAaMMBI:

yuawuecs OO0JIIHCHBL 3HAMb !

e (u3MYECKHE BEIWYMHBI M WX CIAMHMIIBI M3MEpeHHs (Macca BeIlecTBa, macca pacTBoOpa,
KOJIMYECTBO BEIECTBA, OOBEM BEIIECTBA, 00BEM pacTBOpa, OTHOCUTEIbHAs aTOMHAs U
MOJISIpHAs MaccChl BEIIECTBA, MACCOBas JOJISI PACTBOPEHHOIO BEIIECTBA, MAaccOBasi HOJIA
AJIEMEHTOB B CO€IMHEHUH, BHIXO]I BEILIECTBA);

® YpaBHEHMS XUMHYECKUX PEaKIIUil;

e JHCCOLMAIlMs, KaTHUOH, aHUOH;

®  YNCIIO YAaCTHUII, YUCIO ABOTAAPO;

®  MOJIIpHBIN 00BEM Ta30B;

e (Qopmynbl IS pacueToB Macchl, 00beMa, MacCOBOW JOJHM, OTHOCUTEIHHOW TMIIOTHOCTH,
YHUCJIa aTOMOB MOJIEKYJT;

® CTaHJAPTHBIN IUIAH PELICHUS PACYETHOM XMMUUYECKOM 3a/1auu;

® OCHOBHBIC U JOMOJHUTEIBHBIC CITOCOOBI PEIIEHUs XUMUYECKUX 3a]1a4;

e rpaduyuecKkuii METO pelIeHUs] XUMUYECKUX 3a/1a4;

e 3path [ITH B kabuHETE XUMUU.
yuauuecs O0JIHCHbL YMEmb:

® TIPOU3BOIUTH M3MEpeHHs (00BeMa pacTBOpa ¢ MOMOIIBI0 MEPHOM MOCY/bI, INIOTHOCTH PacTBOpa
C TOMOIUIBIO apEOMETpa); TOTOBUTh PACTBOPHI C 3a/JlaHHOM MAacCOBOM J10JIe pPacTBOPEHHOTO
BEIIECTBA; OMPEIESITh MACCOBYIO JIONIF0 PacTBOpPeHHOro BerecTBa (%) A7 paCTBOPOB KHUCIOT U
menoded Mo TaOMWYHBIM 3HAUEHUSM WX IUIOTHOCTEH; IIJIaHMPOBaTh, TMOATOTABIMBATH H
NPOBOJUTh  MPOCTEUINE XUMHUYECKHE OKCHEPUMEHTHI, CBA3aHHBIE C  PACTBOPEHUEM,
(buIbTpOBaHUEM, BBIITAPUBAHUEM BEIIECTB, NMPOMBIBAHUEM M CYIIKOW OCAJIKOB; IMOJIYYCHHUEM H
B3aUMOJICVICTBUEM BEILIECTB, OTHOCAIINXCS K OCHOBHBIM KJIacCaM HEOPTraHMYECKHUX COCIMHEHUI;
ONPENCICHUEM HEOPraHMYEeCKUX BEUIECTB B WHIWMBHUAYAJbHBIX pAacTBOpPAX HTUX BEILECTB;
OCYILIECTBJIEHNUEM LIETTOYKH MPEBPALIEHU HEOPraHUUECKUX COECIUHEHNUI;
® MPOU3BOJIUTH PACUYET OMNPEACIICHUS MacChl M MacCOBOW JOJIM PAaCTBOPEHHOTO BEIIECTBA B
pacTBOp, MOJYYECHHOM pPa3HBIMU CIOcOoOaMu (pacTBOPEHHEM BEIIECTBA B BOJIC, CMEIIMBAHUEM
PacTBOPOB pa3HOI KOHIIEHTPAIINH, pa30aBIeHUeM U KOHIICHTPUPOBAHUEM PaCTBOPA);



® JICIIOJIB30BaTh HpI/IO6peTeHI>I 3HaHUA 1 YMCHUSA B HpaKTHqCCKOﬁ JCATCIIBHOCTH U HOBCGHHGBHOﬁ
KHU3HU C ICIbIO: 0e30macHoro o6pameHH51 C BCHICCTBAMU MW MaTcpuajlaMH; 3SKOJOTIMYCCKH
rpaMOTHOI'0 IMOBCIACHUSA B Oprmammeﬁ Cpe€ac, OLCHKU BJIHAHHA XHUMHYCCKOI'O 3arpsi3HCHUA
Oprma}omeﬁ Cp€abl Ha OpraHMW3M YCJIOBCKA, KpHTquCKOﬁ OLICHKH I/IH(l)OpMaI_[I/II/I O BCHIIECTBAX,
HCIIOJIb3YCMbBIX B GBITy; IIPUT'OTOBJICHUS PACTBOPOB 3aJJaHHOM KOHLOCHTpALUH.



YUEBHO- TEMATHUYECKHUM IVIAH

No Tema pazoena Konuuecmeso Uus Hux
n/n yacos meopus npakmuxka
1 Beenenue 1 1]-
MeTo/1bl OUHCTKH BEUIECTB 2
3 | CiocoObl oTy4eHUs] HEOPTraHUYECKUX 8 4
BEILIECTB U UX CBOMCTBA
4 | OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE MPOLIECCHI 3 1515
U UX IPUMEHEHHE B aHAIN3E
5 | PacTtBOpHI 1 crOCOOBI MX MPUTOTOBIICHHUS 6 3|3
6. | OCHOBBI Ka4eCTBEHHOTO aHATN3a 12 319
7. | DKcriepuMEeHTaIbHOE pelIeHUE 3a/1a4 1 -1
HToro: 33




COIEPKAHUE ITPOI'PAMMBI:

1. Beenenue (1 4)

HayuHblil 5KCIIepUMEHT U ero pojib B MO3HaHUU. TexHHKa 0e30MacHOCTH MPH MPOBEACHUU
1ab0paTOPHBIX U MpakTHUecKux pabot. [IpaBmia okazaHus MEPBOM MEIUITMHCKOW MOMOIIU TpPU
OKOTax W OTPABIICHUSAX XMMHUYECKUMHU peakTuBaMu. JlaboparopHoe o0opymoBaHUU. XHUMUYECKUE
PEaKTHUBBI.

Jemoncmpayuu. Anrtedka kaOuHeTa XUMHH. XHMMHYECKHE pEaKTUBBI U JabopaTropHoe
000pyI0BaHUMU.

2. MeToabl 0YHCTKH BenlecTs (2 yaca)

OcHoBHbIE CIOCOOBI pa3/ielIeHHs cMecel: HaMarHuYuBaHue, PUIbTPOBaHuUE,
BhITIAPUBAHUE, yIIapUBaHUE, KPUCTAILIA3AIIHSL.
Ipaxmuueckue pabomur: 1. OuncTka 3arps3HEHHON MOBAPEHHOM COJIH.

3.Crioco0bl MoJIy4YeHHsI HEOPraHNYeCKHX BellecTB H HX cBoiicTBa (8 u)

OCHOBHBIE CBOMCTBA Ba)KHEWIIIHUX KJIACCOB HEOPTraHUYECKUX COCAMHEHUH. 3HAKOMCTBO C
oOpasramMu OKCHJIOB, KHCJIOT, OCHOBaHHWM M coyieid. Pacro3HaBaHue ocHoBaHui. Pacmo3naBaHme
KucIoT. ['uaponus conen.

IIpakmuyeckue pabomol:

2. O6mue crmocoObl MmoydeHuss MeTayioB. [loydeHne MeTauioB peakiuei 3aMenieHUs 3
pPacTBOPOB COJIEH;

3. Ilomydenune KUCIOpOIa pa3IoKEHNEM ITEPEKICH BOIOPOIa;

4. ITony4yeHue BoJOPOa;

5. Ilonydenue okcuaa MEIH U YIICKUCIOTO Ta3a pa3iokKeHUEM MalaxuTa;

6. IlonydyeHue HepacTBOPUMBIX OCHOBAHUI U UX CBOWCTBA;

7. OOmiasi XapakTepUCTUKA CIOCOOOB TOJYUYEHUs] KHUCJIOT: CEpPHOM, COJISTHOM, a30THOM,
dbochopHOl KPEMHHEBO;

8. Obmue ciocoOwl momyuenus coneil. [lomyuenne comneii peaknuelr 0OMeHa MEXy KHCIOTOU
U OKCHUJIOM;

9. 3yueHne MUHEpAIbHBIX YI0OpEHHIA

4.OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC ITPOLECCHI M HX IPUMEHEeHHe B aHau3e (3 1)

OKUCINTENFHO-BOCCTAHOBUTENIbHBIE (YHKIIMM BEIISCTB W HAIPABICHHE OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuil. Oxucnutens. BoccranoButens. CrTaHIapTHBIE 3JIEKTPOJHBIE
NOTEHIMABl. PsI  CTaHTAPTHBIX SJEKTPOJIHBIX IOTCHIUAIOB. 3aBHUCHMOCTH AJIEKTPOIHOTO
NOTEHIMaja OT IPUPOIbl PearupyolX BEeLIeCTB, OT UX KOHIIEHTpaluK, Temneparypsl, pH cpempsl,
pPacTBOPUMOCTH, IPUCYTCTBUS B CUCTEME KOMILIIEKCOOOpa3oBaTessl.

IIpaxmuyeckue pabomul

10. OxucauTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IEpMaHraHara Kajlius C IEepPOKCUIOM
BOJIOPOJIa;

11. Oxucnenue nonos xpoma (111) mepokcuom Bostoposa;

12. Oxucnenune nonoB xpoma (111) mepmanranarom kamusi B KHCIION cpezie

5.PacTBOpBI U CNIOCOOBI X MPUTOTOBJIEHHS (6 YacoB)

3HaueHHE PACTBOPOB B XUMHUYECKOM OJKcnepumeHTe. [loHsATHE HMCTHHHOrO pacTBOpA.
[IpaBuna mpuroToBiaeHus pacTBOPOB. TeXHOXMMUYECKHE BECHl U MPABWIIA B3BEIIMBAHUS TBEP/IbIX
BELIECTB.

MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA B pacTBope. PacueT u mpUroToBieHUE pacTBopa ¢
ONpeAEeICHHON MAacCOBOM 10JI€H paCTBOPEHHOT' 0 BEILIECTBA.

Omnpenenenre 00bEMOB PacTBOPOB C MOMOIIbIO MEPHOM MOCY/bI M MJIOTHOCTH PACTBOPOB
HEOpPraHMYECKUX BELIECTB C MOMOIIbI0 apeoMeTpa. Talnuilbl MIOTHOCTEW pPacTBOPOB KHUCIOT U
niesoveit. Pacuer Macchl pacTBOPEHHOTO BENMIECTBA 110 U3BECTHOM IUIOTHOCTH, OOBEMY U MacCOBOM
J10JI€ pPaCTBOPEHHOT'O BEILIECTBA.



JlemoHcTpauuu. XuMuYeckass TMocyna JUisli TNPUTOTOBIIEHHS pacTBOPOB  (CTaKaHBI,
KOHHUYECKUC KOJI6I:I, MCPHBIC NHUIIUHAPBI, MCPHLIC KOJI6BI, CTCKIIIHHBI IIaJIOYKH, CTCKIIIHHBIC
BOPOHKH U T.1I.). TeXHOXUMHUYECKHE BECHI, pasHOBeCHl. Habop apeomeTpos.

Lemoncmpayuonnvii  sxcnepumenm. OnpenesieHUE IUIOTHOCTH PAacTBOpa € IOMOILBIO
apeomeTtpa. OmnpeneneHre KOHIEHTPAMU PACTBOPOB KUCJIOT U OCHOBAaHHM C MOMOUIbIO TaOJIUIIBI
«MaccoBasi 10711 pacTBOPEHHOTO BelecTBa (B %) U IJIOTHOCTh PAacTBOPOB KUCJIOT M OCHOBAaHUI
npu 20° C». YBemmucnue KOHIIEHTPAllMU pacTBOpa TUAPOKCHUIA HATpus MpU JOOaBICHHUH
JOTIOJTHUTEIBHOTO KOJIMYECTBA IIEIOYH B PACTBOP, MPOBEPKAa H3MEHEHHUs KOHLEHTPALUU C
MOMOIUIBIO apeoMeTpa. YMEHbIIEHUE KOHIEHTPAlUU THAPOKCUIA HATPUS B PACTBOPE 3a CUET €ro
paz0aBiieHuUs, IPOBEPKA U3MEHEHUSI KOHIIEHTPAIMU C TOMOIIBI0 apEOMETPA.

Ilpakmuueckue pabomor. 13. IIpuroroBiaeHue pacTBOPOB C 3aJaHHOW MaCcCOBOM JIOJIEH COJH.
14. IlpuroroBiieHME HEHACBILEHHBIX, HACBILIEHHBIX W IEPECHIEHHBIX pacTBOpoB. 19.
Onpenenennie pH pactBopoB.
6.0cHoBBI KauecTBeHHOTo aHamu3a (12 uacos)

[lonsTe kadecTBeHHON peakiuu. KadecTBeHHblIE pEaKIMM Ha KAaTUOHbl U AHUOHBI.
OnpezneneHye BEUIECTB ¢ MOMOUIbIO TaOIMIIBI pACTBOPUMOCTH KHCIIOT, OCHOBaHUHU U COJIel B BOJE,
XapaKTEePUCTHKH BUAMMBIX H3MEHEHHH mpoueccoB. Kiaccudukanus annoHoB. OOHapyxeHHE
KaTUOHOB  (KUCJIOTHO-ILIEJIOUHOW  METOJ  KadeCTBEHHOro  aHaiusza). Kartuonsl  mepBoi
AQHAJIUTUYECKOM rpynnbl. KaTnoHbl BTOpOM aHanuTU4eCKOM rpynmnbl. KaThoHbl TpeTben
aHasutryeckod rpynnel. KatvoHel 4eTBEpTOM aHanmuTHyeckod rpynnel. Kartuonel 1msiTon
aHaJIUTUYEeCKON Tpynmnbel. KaThoHbl 1ecTol aHanmuTuyeckod rpymmbl. OOHapy>KeHHE  HOHOB.
AHNOHBI NIEPBOM aHAJIUTUYECKOW IPYNIbl. AHMOHBI BTOPOW AHAIUTHUYECKON TIPYNIbl. AHUOHBI
TpPEThel aHATUTUYECKOM IPYIIIbI.

OrmpezienieHre HEOPraHUYECKUX BEIECTB, HAXOAIIUXCS B PA3HBIX CKIISIHKAX 0€3 3TUKETOK,
0e3 HCMOJB30BaHUS JIOTIOJHUTEIBHBIX peakTUBOB. OCYIIECTBICHUE LEMOYKUA TMPEBPAILICHUS
HEOPTraHWYECKHUX BEIIECTB.

Hemoncmpayuonnwiti sxcnepumenm. Vnentudukanus pactBopoB cynbdara sxenesa (1),
cynbdara menu (ll), xmopuna amroMuHus, HUTpaTa cepedpa C MOMOIILI0 PACTBOPOB THAPOKCH]IA
HaTpus. MnenTudukanus pacTBOpOB XJIOpPHAA HATPHS, HOoAUAa Kamus, ¢ocdaTta HATpuUs, HUTpATa
KaJbIUs C IOMOIIBI0 PAcTBOpA HUTpATa cepedpa U a30THON KUCIOTHI.

Ipakmuyeckue pabomut. 16. OOHapykeHNEe KATHOHOB | aHATMTUYECKON TPYTIIIBI
(Na*,K* NH4"). 17. OGrapyxenne katnoroB 2 anamuTideckoil rpymmsi (Ag* ,Pb?").
18. O6HapyxeHne KaTHOHOB 3 aHATTUTHYECKON TPYIIIHI ( Ca2+,Ba2+). 19. O6HapyxeHue KaTHOHOB 4
AQHAINTUYECKOU IPYIIIBI (AI** Cr¥* zn?"). 20. OOHapy)xeHue KaTHOHOB 5 aHATUTUUECKONW TPYIIIBI
(Fe** Fe** Mn?* Mg”"). 21. OGHapysKeHHe KaTHOHOB 6 AHATHTHICCKOMN PYIIITHI
(Co2+ ,Cu2+ Ni?t cd? ). 22. OOHapyKeHUEe aHHOHOB | aHATUTUYECKOM TPYIIIIbI (SO42',8032',52032,'
CO3%,PO,Y). 23. O6GHapyx erne aHroHOB 2 aHanuTHyeckoil rpymms (C17,Br,I7,S8%). 24,
Oo6HapyxeHnne aHnoHoB 3 aHamuTruecko rpymmsl (NO3,MnO,4 , CH3COO ).

7.9KcnepuMeHTAIbHOe pelienue 3aga4 (14)
OKCepUMEHTAJILHOE pElICHHE 3a/1a4. BbIIOIHEHNE MHANBUIYaJIbHBIX UCCIIE0OBATEIBCKUX
IPOEKTOB. 3aIlINUTa MPOEKTHBIX padoT.



TeMaTHuyecKkoe NIIAHMPOBAHUE!

No Tema ypoka Hama Dopma Dopma
YpoKa ITnan | @axm | 3anamus | KOHMPOAA
1.BBEJIEHUE (14)
1 TexHuka 6€30MaCHOCTH MPH MPOBEICHUN becena, Tect
7a00paTOPHBIX M MPAKTHYECKUX PabOT. JIEMOHCTP
aIu
2. METOAbI OYUCTKHN BEHIECTB (24)
2 CriocoOsI pa3esieHus cMecei Jlexust Pemenue
3aa4
3 Ipaxmuyeckas paboma: 1. Ouncrka [Mpaktuue | Otuér
3arpsi3HEHHON TIOBAPEHHOW COJIH. cKast
Lughposas xumuueckas 1abopamopus paborta
«RELEONY (0oamuux snexmponposoonocmu)
3. ClIOCOBbI NOJAYYEHUSA HEOPTAHUYECKUX BEIIECTB U UX CBOUCTBA (8u)
4 Ilpaxmuueckas padoma:. 2. OOmue crnocoobl Jlexuus, Otuér
NOJy4YeHUsT MeTauioB. [lomydeHue MeTanioB HpaKTHYeC
peakimei 3aMeIeH sl U3 PACTBOPOB COJICH. Kast
pabora
S IIpaxmuueckas paboma: 3. IlonydeHue Jlexuus, Oruér
paKTUYeC
KHCJIOPO/Ia Pa3IoKEHHEM TIEPEKUCH BOAOPOAA s
pabora
6 Ipaxmuueckas paboma: 4. Ilonydaenue Jlexuus, Oruér
paKTUYeC
BOJIOpOJIA
Kast
pabora
7 IIpaxmuueckas paboma: 5. IlonyueHne okcuaa Jlexuus, Oruér
paKkTHYeC
MeJIU ¥ YTIIEKUCIIOTO Ta3a pa3ioKeHueM st
MaJaxura. paGora
8 Ilpakxmuueckas paboma: 6. O611ME CTIOCOOBI Jlexuus, Otuér
. NpaKkTU4ecC
noJjy4deHus ocHoBaHui. [ToryueHue s
HEpPacTBOPHMBIX OCHOBAHUHN M UX CBOMCTBA. paGora
AM@oTepHbIE OCHOBaHMS
Lugpposas xumuueckas rabopamopusi
«RELEONY (0amuux pH)
9 Ipaxmuyeckas paboma: 7. O0mias Jleknus, OTtuér
) paKkTU4eC
XapaKTEPUCTHKA CITOCOOOB MOYUEHHS KHCIIOT: o
CEpHOM, COJISTHOM, a30THOM, paora
dochopHOI KpeMHHEBOM
Lugposas xumuueckas nabopamopus
«RELEONy (pH 0amuux)
10 IIpaxmuueckas paboma: 8. O61ME CIOCOOBI Jlexnus, Oruér
. . . MpaKTUYeC
noiydeHus cosieid. [lomydyenue coneit peakiuei st
oOMeHa MeX]y KUCIOTOH M OKCHIOM. paGota
Lugpposas xumuueckas rabopamopus




«RELEONY (0amuux pH)

11 Ilpakmuueckas paboma: 9. 3yuenue Jlexnms, Oruér
MUHEPAIbHBIX YI00pEHHIHA Ep aricee
Lugposas xumuueckas rabopamopus ng ora
«RELEON» (0amuux pH)

OKHNCINTETBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI M MX IPUMeHeHne B aHau3e (34)

12 Ipaxmuuyeckas paboma: 10. 3yuenue Jlekuus, OTtuér
OKHCITUTEIIbHO— BOCCTAaHOBHUTEIBHBIX CBOWCTB paKkTU4ec
nepMaHraHaTa Kajius U IepeKUCH BOAOPOAa Kast

paborta

13 Ipaxmuyeckas paboma: 11. OxucieHne NOHOB Jlekuus, OTtuér

xpoma (1) mepokcuaom Bostopoaa MpaKTU4eC
Kast
paborta

14 Ipaxmuueckas paboma: 12. OxucieHre HOHOB Jlekuus, Ortuér
xpoma (I11) nepmanranaToM KaJiisi B KUCJIOM MpaKTUYeC
cpene Kast

pabora
5.PACTBOPBI U CITIOCOBbI UX TPUT'OTOBJIEHUS (6 yacoB)

15 PacTBOpBI: 3HaUEHUE B IPUPOJE U TEXHUKE Jleknus, Tecr

Oecena

16 KoHnieHTpauu pacTBOpoB Pemenne | Otuér

3a1a4

17 MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA Pemenue OTtuéTr

3a1a4

18 Ipaxmuuyeckas paboma: 13. llpuroroBienue Jlexuus, Otuér
pacTBOPOB € 3aJJaHHO MacCOBOM JOJIEH COJIHU. MPaKTUYEC

Kast
pabora

19 Ilpakmuueckas paboma: 14. IlpurotoBnenue Jlexuus, Otuér
HEHACHIIICHHBIX, HACBIIICHHBIX paKkTH4ec
HEePECHIIIEHHBIX PaCTBOPOB. Kast

pabora

20 Ilpakxmuueckas paboma: 15. Onpenenenue pH Jlexuus, Otuér
pacTBOpOB. paKkTH4ec
Lugpposas xumuueckas rabopamopusi Kast
«RELEONy(0amuux pH) pabora

6. OCHOBBI KAYECTBEHHOTI'O AHAJIU3A (12 yacoB)

21 OcCHOBHBIE IPUHIIUIIBI KAUECTBEHHOT'O aHAJIN3a. Jlexums Tect
JpoOHBIi 1 cCUCTEMHBIN aHAIH3.

22 Ilpakxmuueckas paboma: 16. OGHapyxeHHe Jlexmus, OTtuér
KaTHOHOB | aHAJIMTUYECKOW T'PYIIITBI IIPaKTUYEC
(Na",K*,NHz"). Kas

paborta

23 OO0Hapy>xeHre NOHOB aMMOHUS CPEJIU BbIIaHHBIX Jlexrust Tecr
coJien

24 Ilpakxmuueckas paboma: 17. OGHapyxeHHe Jlexmus, OTtuér
KATHOHOB 2 aHanuTHdeckoii rpymmsl (Ag™ ,Pb?"). MpaKTHYeC

Kast
paborta
25 Ilpakxmuueckas paboma: 18. OGHapyxeHHe Jlexuus, Otuér




KATHOHOB 3 aHanuTH4eckoii rpymmbl ( Ca”',Ba"). TIpaKTHyeC
OmnpeneneHue )KeCTKOCTU BOJbI Kas
paborta
26 Ipaxmuyeckas paboma: 19. O6Hapyx)eHue Jlexuus, Ortuér
KaTHOHOB 4 aHAJTMTUYECCKON TPYIIITBI paKkTU4ec
(APF* Cr¥* zn®). Kast
paborta
27 Ipaxmuyeckas paboma: 20. O6Hapyx)eHuE Jlekuus, OTtuér
KaTHOHOB 5 aHAJMTUYCCKON TPYIIIIbI paKkTU4ec
(Fe?* Fe** Mn?* Mg?). Kast
paborta
28 KauecTBeHHBIN aHAIIN3 JKEIE30COACPKAIINX Jlekuus, Tecr
JICKapCTBEHHBIX IpenapaToB JIEMOHCTP
aruu
29 Ilpakmuueckas paboma: 21. OGHapyKeHHe Jlexmus, Otuér
KaTHOHOB 6 aHAJTMTUYECKOM TPYIIIbI paKTUYEC
(Co2+ ,Cu2+ Ni?* cd? ). Kas
pabora
30 Ipaxmuuyeckas paboma: 22. Knaccudukanus Jlexuus, Otuér
AHMOHOB HA AHAJTMTUYCCKUE TPYIIIIHI. paKTUYeC
OOHapyxeHue aHHOHOB 1aHaTUTHUYECKON Kast
rpymms (S042,805%,5,05%,C05%,PO,Y). pabora
31 Ilpaxmuyeckas paboma. 23. OOHapyXKeHUE Jlexnus, Ortuér
aHroHOB 2 ananuT. rpynmsl (C1,Br,I7,S7). paKTUYeC
Kast
pabora
32 Ipaxmuueckas paboma: 24. O6Hapyx)eHUE Jleknus, Ortuér
aHMOHOB 3 aHanuTU4eckoi rpymibl (NO3- paKkTU4ecC
,MnO,4 ,CH3COO ). Kas
pabota
7. IkcnepuMeHTaIbHOE pemieHue 3agau(1y)
33 DKCIepUMEHTAITLHOE PEIICHUE 3a/1a4 Pemenne | Otuér
Lugpposas xumuueckas rabopamopusi 3a1a4

«RELEON»




HNcnonb3yemplii yueOHO-MeTOAUYECKU KOMILJIEKC

gz.fl}l yuumei.

1. Bockpecenckuii B.1., Hetimapk A.M. OcHoBBI XuMu4eckoro aHanu3a..M.: «[Ipocsemienue», 1971
2. Hazapoa T.C., I'pabeuxuii A.A., JlaBpoBa B.H. Xwumuueckuii >KCIIEpUMEHT B IIKOJE.

M.:«IIpocBemenue», 1987

3. I'abpuensn O.C. Xumus. 9 kmacc: TeTpaasb s J1a00paTOPHBIX OMBITOB M MPAKTHYECKUX PadoT /

O.C. I'abpuensn, A. B. SurykoBa. — M.: [Ipoda, 2018.

4. Tabpuensu O.C. Xumus. 9 kmacc: KOHTPOJIbHEIE U TipoBepouHbie paboTsl/ O.C. I'abpuensH [u mp.].

— M.: dpoda, 2018.

5. Tabpuensu O.C. Xumusa. 9 knacc: xumudeckuid 3kcriepuMeHT B mkosie/ O.C.I'abpuensu, H.H.

Pynog, B.W. Tonkynos.. — M.:/Ipoda, 2016.

HNuTepHeT-pecypcebl:

1.http://him.1september.ru/ T'azera "Xumus" u caidt miast yaurens "S uay Ha ypok Xumuu"
2.http://www.openclass.ru/ caiit o6pazoBaTenbHbIii OTKPBITHIN KIace

3.http://pedsovet.su/ caiit [leacoser.py ( mpe3eHTaIyu, pa3paboTKH. .. )

4.http://www.zavuch.info/ caiit 3aByu.ungo

Hna yuawuxca:

1.Crenun BJI., Anux6poBa JI.}O. 3anumarensHbie 3agaHust U 3(G(GEKTUBHBI OMBITHI 110 XHUMUHU.
Mocksa. [Ipoda. 2006

2.Onexkmponnvie pecypcul (CD): BupryanbHas xumudeckas abopatopus. Heopranuueckast XMMUSL.

Opranunyeckas xuMus. 9xiacey, «OO0mas XuMUn»

HNuTepHeT-pecypcebl:

http://www.en.edu.ru/ EctecTBeHHOHay4HBIH 00pa30BaTEIbHBIA MOPTAL.

http://www.alhimik.ru/ - AJIXMMUK - Barir MOMOIIIHUK, JTIOIMaH B MOPE XMMHUYECKHUX BEIIECTB U
SIBJICHUH.

http://grokhovs.chat.ru/chemhist.html Bceobmias ucropust xumun. BosHnkHOBEHUE U pa3BUTHE
XUMUH ¢ ApeBHenmux BpeMeH 10 X VII Beka.

http://hemi.wallst.ru/ - DxcriepuMeHTaNBHBIN YyueOHUK 10 00mIel xumun it 8-11 kiaccos,
IIpEeHA3HAYEHHBIN KaK JUIsl U3YYEeHHs] XUMHHM ''C HyJs'", TaK ¥ I TOATOTOBKH K SK3aMEHaM.



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/

JIMCT KOPPEKTUPOBKHA

Ne Hdara Tema 3anusTus IIpuyuna u cnocod
ypoka KOPPEeKTHPOBKH
IHo nanany | Ilo dakrty




