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MHHOACHUTEJBbHASA 3AIINCKA

IIporpamMMa cocTaBiieHa Ha OCHOBE:

1.06pa3zoBaTenpHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHMS KO

2. Metoauueckoro nocobusi «Peanuzanusi o0pa3oBaTeNbHBIX MPOTPaMM €CTECTBEHHO-HAY4YHOH M
TEXHOJIOTUYECKOW HaNpaBJICHHOCTEN 110 XMMUU C UCIOJIb30BaHUEM 000pyoBaHMs LeHTpa «Touka
pocTa».

3. Meronnyeckoro nocobus «Peanu3zaryst 06pazoBaTeIbHBIX IPOrPaMM €CTECTBEHHO-

HAy4YHOM U TEXHOJIOTMYECKOM HANpPaBIECHHOCTEH 10 XUMHUHU C UCTIOIb30BaHUEM 000PYIOBAHUS
neHTpa «Touka poctany.

[Mporpamma kpyxkka «XWMHS B dKCIIEpUMEHTaX»IpeaHa3HadeHa yqammmes 10-ro xmacca, korma

y)K€ HMMEETCSl ONpPEIEICHHbII 00bEeM 3HAHUM, MPOU30LUIO CMBICIOBOE IMOHMMaHHE MaTepuaia
U3y4yaeMoro MpeaMeTa M HeoOXOAMMO 3aKpernuTh ST 3HAHMS Ha OCHOBE IPAKTUYECKOMH
nesitenbHOCTH. Kype paccunrtan Ha 34 yaca B roj (1 yac B Hezento).

Kaxnpi pasmen BKIIOYAaeT KpPaTKUW TEOPETUUYECKHA MaTepUall W CHCTEMY 3aJaHui,
CHOCOOCTBYIOIMIMX (OPMHUPOBAHUIO M DPA3BUTHIO TAaKUX YMEHHH M HaBBIKOB Kak: pabora C
y4eOHUKOM M  JONOJHUTEIBHOW JUTEpaTypod, YMEHUE  aHAIU3UpOBaTh, CpPaBHMUBATD,
yCTaHABIUBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CHCTEMaTU3UPOBaTh, 00001IaTh, /1eJaTh BHIBOJIBI,
OCYIIECTBIISITh CAMOKOHTPOJb W caMmoolleHKy. Cucrema 3amaHuii pazHooOpasHa 1o ¢opme,
COJIEP)KaHUI0O M CTENEHH CJIOXKHOCTH U TpeOyeT OT ydalluxcsd AaKTUBHOM MO3HABaTEIbHOMN
NEeSATEIIbHOCTH.

AKTYaJIbHOCTH JaHHOW IpOTrpaMMbl 00yCIIOBIICHA:

- HEOOXOJIMMOCTBIO COEAMHEHHUS MPEAMETHOTO 3HAHUS C KU3HEHHBIM KOHTEKCTOM, UTO SIBIISIETCS
BaYKHBIM yCIIOBHEM JiJ1s1 GOPMUPOBAHUS BHYTpEHHEH y4eOHON MOTHBALINU;

- BO3MOKHOCTHIO ()OPMHUPOBAHUS HAJMPEIMETHOTO U MEXIIPEAMETHOTO B3TJIsiAa HA IPUPOAY
M3y4aeMoro;

- pa3BUTHEM CaM00Opa30BaTEIbHBIX YMEHHI U HABBIKOB;

- BOCTPEOOBAHHOCTBIO MOJYYEHHBIX 3HAHUU B MPAKTUYECKOW AESITENLHOCTH U B Oymyiei
npodeccumu.

[IpenytaraeMblii Kypc OPUEHTUPYET YYAIIUXCS HA MOUCKOBYIO JEATEIBHOCTbH, IPUBUBACT
KyJIbTYpY NPOBEACHMSI Hay4YHOTO SKCIIEPUMEHTA, JA€T BO3MOXKHOCTb YIJIyOUTh 3HaHUS 110 OYEHb
BaXXHBIM BOINIPOCAM Kypca XUMHHM, IOMOTaeT pedsraM ONpEeNeauThCs € BBIOOPOM MHPOQECCHH.
[lo3BonsieT paclMpuTh MNPEACTABICHUE YYAllUXCS O CBOMCTBAaxX BEIIECTB U pe3yJbTaTax HX
B3aMMOJICHCTBUI, 3aKpenuTb W Pa3BUTh HAaBBIKM pabOThl B Ja0opaTopuu U  pelIeHUs
KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4.

Kypc paccunrana Ha y4yeHHMKa YBJICYEHHOTI'O, JKEJIAIOIIETO IOJydaTh 3HAHMA Ha Oojiee BBHICOKOM
ypoBHe. [ ycnentHoit paboTsl HE0OX0IMMO, 4TOOBI ydyalluecs BJIaJeNId MPOYHBIMH 3HAHUSIMHU B
paMKax IIKOJIbHOM MPOrpaMMbl IO XUMHUH.

[IpenyaraeMble  3afaHusl  BBIIOJIHSIOTCA B YCIOBUSAX  COTPYJHMYECTBA, KOTOPOE
IpescTaBisieTcs: 0ojee MOILIHBIM OPYAMEM IMOHMCKa OPUTMHAIBLHOTO PELICHUs, YeM B OJIMHOYKY.
[Ipennaraembrii  Marepuall, OCBEIIA€T OCHOBHOW KPYyr BOINPOCOB, MOJICKAIIUX pazoopy,
YCTaHABIMBAET JIOTHYECKYIO IIOCIEAOBATEIIBHOCTh W3YYEHUs MaTepualia, AacT BO3MOXKHOCTH
YHU(PUIUPOBATH IJIaH MPOBEACHUS MPAKTUUECKUX 3aHATUH.

[lenpt0 NpaKkTUYECKUX 3aHATUN SBISETCS MNpopadOTKa TEOPEeTHUECKOro MaTepuala,
MPUBUTHUE HABBIKOB COCTABIICHUSI XUMHUYECKUX YPABHECHHIA.



Hean u 3apa4u Kypca
OCHOBHOH HeJbI0 JAHHOTO Kypca SIBISIETCS BBEACHHE yJalIUXCS B JKCIEPHUMEHTAIBHYIO
OO0IIYI0 XUMHIO.

CtpeMsch K TOCTHKEHUIO ITOCTABICHHOM 1S PEIIAFOTCS CIICAYIONTUE 3aJauu:
Obpazosamenvhvie
yIIyOUTh U PACHIMPUTH 3HAHUS YUAIIUXCS TI0 00IIEeH XUMUU;
PACKPBITh POJIb SKCIIEPUMEHTA B XUMUH;
chopMupOBaTh Yy IIKOJBHUKOB TIPAKTUYECKHE HABBIKM, YMEHHE IMPaBUIBLHO
oOpamarsCs C W3YYCHHBIMH BEIIECTBAMH, NPHOOpaMHU, MPOBOJUTH HECIOXKHBIE XUMHYECKHE
OTIBITHI.

. Paszeusarowue

o chopMuUpOBaTh YMEHHUE CpPaBHUBATH, BBIABISATH CYIIECTBEHHOE, YCTAaHABIIUBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, 0000IIAaTh U CUCTEeMATU3UPOBAThH 3HAHUS;

o O O

o Pa3BUTh IO3HABATEIIBHBIN HHTEPEC yYAUIUXCS K XUMUH;

o Pa3BUTh MHIAUBHUAYaIbHbIE HAKIIOHHOCTH ¥ BO3MOYKHOCTHU y4YalllUXCS;

o Pa3BUTh CAMOCTOSATENIBHYIO IIOUCKOBYIO JE€ATEIbHOCTD IIKOJIBbHUKOB;

o COBEpILEHCTBOBATh YMEHHUs pabOTaTh € INTEPATYpOil U CpeACTBaMU MYJIbTUMEINA.

. Bocnumamenvhuie

o chOpMHPOBATH Y YUALIUXCS TUATEKTUYECKOE TOHMMaHUe HayYHON KapTHHBI MUDA;

o CHOCOOCTBOBATh MX MHTEIJIEKTYaJIbHOMY Pa3BUTHIO, BOCIIUTAHHIO HPABCTBEHHOCTH,
I'YMaHUCTHYECKUX OTHOILIEHUN, TOTOBHOCTH K TPYAY;

o MIOATOTOBUTH YYalIUXCs K Cladye DK3aMEHa, IIOCTYIUICHUIO B BY3;

o MOJIrOTOBUTh YYALIUXCS K CO3HATEIbHOMY M OTBETCTBEHHOMY BBIOODPY JKU3HEHHOT'O
IIyTH;

o pa3BUTh yueOHO-KOMMYHUKATUBHbBIE YMEHUS.

Texymmii KOHTPOJIb TEOPETUUECKOM YacTH OCYLIECTBISETCS IyTeM YCTHOTO OIpoca,
IIPOBEPKH JOMALIHMX 33JaHUM, [WAAKTUYECKOIO MaTepuala, [OATOTOBIEHHOIO Y4YHUTEIEM
(KapTOouKHm).

[IpakTrueckue pabOTHl NPOBOJAATCA MApAIENbHO C TEOpUEH U CHOCOOCTBYIOT 3aKpEIICHUIO
IIOJIy4eHHBIX 3HAaHMW. MeTonuka NpoOBENEeHMs IPAKTHUYECKUX 3aHATHUN JIOJDKHA IIOCTEIIEHHO
IPUYYUTh y4alluXcs K CaMOCTOATENbHON NMpopaboTke MaTepuasa Mo yueOHMKaM, KOHCIIEKTaM, a
TaKXe MOATOTOBUTH LIKOJBHUKOB K 00YYEHHIO KypCOB XMMHHU B By3€, TEXHUKYME, KOJUIEIXKE U T.1.
[Iporpamma kypca paccuuTaHa Ha yuyeHHKoB 10 KkimaccoB w mpemHa3HadyeHa I MpeanpodibHON
MIOATOTOBKM M TMPOQPECCHOHATIBHOIO CaMOOIIPEAEICHUS yJalluXcsl C OpUEHTAlMell Ha XHMMKO-
OMOJIOTUYECKHUIA TTPOPHITH.

IponomkurensHocThKypea: 34 yaca (1 yac B HezeNmo).

Metoab! 1 (popMbI 00ydeHH s

®opMbl MPOBEACHUS 3aHATUH: JIEKIUS, CEeMUHAp, KOH(epeHIus, mpakTHueckas padorta.
@®opmbl opraHuzanuu paboThl ydalluxcs: MHIWBUIYyalbHas, (ppoHTanIbHAs, TPYNIOBas, MapHas.
Mertoapl 00y4eHHs: pePOAYKTHBHBIN, PEKOHCTPYKTUBHBIN, YaCTUYHO-TIOUCKOBBIM, TBOPUYECCKHUH.

®opMbl KOHTPOJISI U KPUTEPUH OLEHKHU
B nanHOM Kypce MpoMeKyTOUHBII KOHTPOIb JOCTHKEHUM SIBIISIETCS HHCTPYMEHTOM

MOJIOKUTEIHHON MOTHBALIMU U CBOEBPEMEHHON KOPPEKIIUU paOOThl yUalTUXCSA U YUUTEIS.

B kauecTtBe GhopM IpoMeKYTOUHOTO KOHTPOJIS PEKOMEH TyeTCsl UCTIONIb30BaTh pedepaTsl, a Takxke
HAOJII0/ICHNE aKTUBHOCTHU yJAIlIUXCs HA 3aHATHU, AaHATTU3 TBOPUYECKUX U HCCIIEA0BATEIBCKUX PadoT,
Oecelbl ¢ yUalIUMHUCS U UX POJIUTEISIMH.

LenecooOpa3Ho MPOBOIUTH UTOTOBYIO aTTECTALIMIO 10 Pe3yJIbTaTaM U3yueHUs Kypca B BUJIE
WUTOTOBOM KOH(EpPEHIINH.

Kputepun 3¢ppekTHBHOCTH peain3anuu NPOrpaMmbi:

Pa3BUTHUC MTO3HABATCIIbBHOT'O UHTEPCCA YUAIIUXCH S



MOBBIIICHUE KaYeCTBA 3HAHUSA HA YPOKaxX XMMHHM B CTAPIIUX KJIaccax;
IIPUMEHEHHUE ITOJTYYCHHBIX 3HAHUM U YMEHUH IIPU U3YYEHUU IPYTUX IIPEIMETOB;
OBJIa/ICHUE TTOMCKOBBIMHU, TPOOJIEMHBIMH, UCCIIE0BATEILCKUMH TUIIAMHU J1€ATEIbHOCTH.

IInanupyeMbl pe3yJibTaThl OCBOEHHUS Kypca M CHCTEMA UX OLIEeHKH

Jluunocmmuvie YY/I:

YMeHue BeCTH Juajior Ha OCHOBE PABHOIIPABHBIX OTHOUIEHHUH U B3aMMHOI'O YBa)KEHUS,

YMeHue KOHCTPYKTUBHO pa3peniaTh KOH(DIUKTHI,

VYcroiunBeI  TIO3HABATENbHBI HMHTEPEC W CTAHOBJEHHWE CMBICT000pasymomel  (QpyHKIuu
MM03HABATEIHLHOTO MOTHBA;

['oToBHOCTH K BEIOOPY MTPOPHITLHOTO OOpa30BaHMSI.

Pecynamuenvie YY/[:

CHuyaroT CBOM CIoco0 IeHCTBHUA C TAJTOHOM;

CanyatoT crioco0 U pe3ysbTaT CBOMX JCHCTBUH C 3aJaHHBIM 3TaJOHOM, OOHAPYKUBAIOT
OTKJIOHEHHMSI M OTJIMYHSI OT 3TAJIOHA;

BHocAT KOppEKTUBBI U IOMOJIHEHUS B COCTABJICHHBIE TIJIaHBI;

BHOCST KOpPpeKTHUBHI U JIOMOJHEHHS B CIIOCOO CBOWX JCHCTBHI B Clydae pPacXOKIEHHUS STaJloHa,
peasbHOTO ACHCTBUS U €ro MPOIYKTa;

Bb1iensitotT ¥ 0CO3HAIOT TO, YTO YK€ YCBOEHO M UTO €Ille MOJJIC)KUT YCBOSHUIO, OCO3HAIOT Ka4eCTBO
Y YPOBEHb YCBOCHUS;

OcCo3HAaIOT Ka4eCTBO U YPOBEHb YCBOCHUS;

O1leHUBAIOT JTOCTUTHYTHIN pe3yJbTaT;

OnpenenstoT NociIe10BaTeIbHOCTh MPOMEKYTOUHBIX IEJIeH ¢ y4eTOM KOHEYHOTO Pe3yabTaTa;
CoCTaBIISIOT IUIaH U IIOCIEA0BATEILHOCTD JICHCTBUMT;

CraBar y4eOHyIO 3371a4y HA OCHOBE COOTHECEHHUS TOTO, YTO Y€ U3BECTHO U YCBOEHO, M TOTO, UTO
eI11e HEU3BECTHO

Ho3znasamenvnvie YY/[:

BrigensioT KoaTu4ecTBEHHbBIE XapaKTEPUCTUKU 0OBEKTOB, 3aJJaHHBIC CIIOBAMU;

BoccTanaBnuBamT mpeaIMETHYIO CUTYAIUIO, OMUCAHHYIO B 3ajade, MyTeM nepe@opMyIupoBaHus,
YIPOILEHHOTO IepecKa3a TEKCTa, C BBIJECICHUEM TOJBKO CYHIECTBEHHOM I pEIICHUs 3aJayu
nH(pOpMaIINK;

Beinensror 00001IeHHBINH CMBICHT U (OPMATIBHYIO CTPYKTYPY 3aJ1a4H;

YMEIoT 3aMeHATh TEPMHUHBI OIIpeIeTICHUSIMH;

YMEIT BBIBOJUTH CICACTBUS U3 UMEIOLIUXCS B YCIIOBUU 33/1a4 JAHHBIX;

Briaensitor hopmanbHyo CTpYKTYpY 3aJa4H;

AHaTU3UPYIOT YCIIOBUS U TPEOOBAHUS 331aUH;

BripaxkatoT CTpyKTypy 3a1auu pa3HbIMU CPEJICTBAMU;

BrimonHsI0T onepanuu co 3HakaMu ¥ CUMBOJIaMU;

Bri6uparot, conocTaBisitoT 1 000CHOBBIBAIOT CIIOCOOBI PEIICHUS 3a/1a4H;

[MpoBoasT aHanM3 crmocoOOB pemIeHHUs 3aJa4d C TOYKH 3pPEHUS WX PAIUOHATBHOCTH H
SKOHOMUYHOCTH;

VYMmeroT BIOUpaTh 000011I€HHBIE CTPATErUH PELICHUS 3aJa4ul

Kommynuxamuenwvie YY/[:

Obwaromes u 83aumMo0elicmeyom ¢ Napmuepamu N0 COBMECMHOU 0esimeNbHOCMU UL 0OMEHY
ungopmayue:

YMEIOT CllylIaTh U CIBILATh APYT APYra;

C 10cTaToyHOM MOJHOTOM U TOYHOCTHIO BBIPAJKAIOT CBOU MBICIIM B COOTBETCTBHM C 3aJadamMu U
YCIIOBHSIMU;

AJIEKBaTHO UCTIOIb3YIOT PEUYEBBIE CPEACTBA ISl AUCKYCCUM U apPT'YMEHTALUU CBOEH MO3UIINY;
YMeEIoT npeacTaBIsITh KOHKPETHOE CO/IepiKaHne U cOO0IIaTh €ro B MUCbMEHHOM U yCTHOH QopMme;
HNHuTepecyroTcss 4y>KUM MHEHHEM M BBICKA3bIBAIOT CBOE;



Berynator B nuanor, ydacTBYIOT B KOJUJIEKTUBHOM OOCYXAEHMHU MpoOJieM, ydaTcs BIaJeTh
MOHOJIOTUYECKOM M JIHAJIOTUYECKOH (opMaMu peyd B COOTBETCTBHM C TPAaMMAaTHYECKUMHU U
CUHTAKCUYECKMMHU HOPMAMM POJHOTO A3BIKA.

Yuamcs deticmeosams ¢ yuemom nozuyuu 0py2020 U CO2NACOBbIBAMb CEOU OCUCMBU!

[ToHrMarOT BO3MOKHOCTh Pa3IMYHBIX TOUYEK 3PEHUS, HE COBMAAIONIUX C COOCTBEHHOM;
[IposiBIAIOT TOTOBHOCTh K OOCYXKACHHUIO PAa3HBIX TOYEK 3PEHUS M BBIPAOOTKE 0O0IIei (rpynmnoBoi)
MO3ULUY;

Memanpeomemupimu pe3ynbTaTaMid OCBOEHUS BBIIIYCKHUKAMHU OCHOBHOM IIKOJIBI IPOIPaMMBI 110
XUMWH ABIIIOTCS:

1) ucnonb30BaHWE OCHOBHBIX HHTEIUICKTYAIBHBIX ONEPAIii: (POPMYTUPOBAHUE THIIOTE3, AaHAIN3 U
CHHTE3, CpaBHEHHE, 0000IeHEe, CUCTEMAaTH3allus, BbIIBJICHUE IPUYNHHO-CIIEJICTBEHHBIX CBS3€Hl,
IIOMCK aHaJIOTOB;

2) yMeHHE TeHePUPOBATh HJICH U ONPEIEIISITh CPEACTBA, HEOOXOAMMBIE ISl X peaIn3alliy;

3) yMEHHUE ONpeeisATh LeNU 1 331a49H JACSTSIbHOCTH, BRIOUPATh CPEICTBA PEATH3aLUH LSITH U
IIPUMEHATH UX Ha IIPAKTHKE;

4) UCIOIb30BaHKUE PA3TMYHBIX HCTOYHUKOB JIJISl TOJTYYCHHS XUMHUUECKON HH(POPMAIIHH.
5)OBiajicHue HABBIKAMH CAMOCTOSTEIFHOTO MPUOOPETEHNUS HOBBIX 3HAHWI, OpPraHU3aI[lN YIeOHON
NeSTENIbHOCTH, TOCTAHOBKHU 1I€JIEH, TNIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKH PE3YJIbTaTOB CBOEH
NEeATENBHOCTH, YMEHUSMH IIPEIBUIETh BO3MOKHBIE PE3YJIBTaThl CBOMX ACHCTBHI;

IIpenmeTHbIe pe3yabTaThl OCBOCHHS 00y4YalOIMMHCH NPOrPaMMBI:

yuawuecs 00IHCHbL 3HAMDb!

e (u3uyeckue BEIMYMHBI U WX CJIWHUIBI M3MEpEeHHs (Macca BeIIecTBa, Macca pacTBOpa,
KOJIMYECTBO BEIIECTBa, 00BEM BeIIECTBA, O0BEM pacTBOpa, OTHOCUTENbHAsS aTOMHAs W
MOJIIpHAsi MAacChl BEIIECTBA, MAaccOBas JOJI PACTBOPEHHOI'O BEIIECTBA, MaccOBas OIS
3JICMEHTOB B COCTUHCHHH, BBIXO/I BEIIESCTRA);

® ypaBHCHUS XHMHUYCCKHUX PEAKIINH;

e JHCCOLMAIN, KATHOH, aHHOH;

®  YHCJIO YACTHII, YUCIIO ABOTAJIPO;

®  MOJISIPHBIH 00BEM I'a30B;

e (opmysbl I pacyeToB Macchl, 00beMa, MaCCOBOM JIOJIM, OTHOCHUTEIIBHOM IJIOTHOCTH,
qrclia aTOMOB MOJIEKYIL;

e CTaHJAPTHBIN IUIAH PEIICHUS PACYCTHONH XUMHUYECKOM 3a/1a4M;

® OCHOBHBIC U JOTOJHUTEIBHBIE CTIOCOOBI PEIICHUs XUMHUUYECKUX 3a/1a4;

e rpaduyuecKuii METOJ] pEIICHHs] XUMHUYECKHX 3a1a4;

e 3path [ITH B kabuHeTe XUMHH.
yuawuecs O0JIHCHbL YMemb:

® IPOU3BOIUTH U3MEpeHUs (00BEMa pacTBOpa C MOMOIIBI0 MEPHON MOCY/IbI, IJIOTHOCTH PAacTBOPA C
MOMOIIBI0 apeoMeTpa); TOTOBUTh PACTBOPBI C 3aJaHHOM MAacCCOBOHM JIOJEH pacTBOPESHHOIO
BEILIECTBA; OINPECIISITh MAaCCOBYIO JIOJIFO pacTBOPEHHOTO BemecTBa (%) /Ui pacTBOPOB KUCIIOT U
mesioueld 1Mo TaONWYHBIM 3HAYCHUSM WX IUIOTHOCTEH, IUIAHUPOBATh, TOJATOTABIMBATh U
MPOBOAWTH  MPOCTEUIINE XUMHUYECKHE OKCIEPUMEHTBI, CBS3aHHBIE C PACTBOPEHHEM,
(buIbTpOBaHHEM, BBIIAPHUBAHUEM BEIIECTB, MPOMBIBAHUEM M CYIIKOW OCaIKOB; MOTYYCHHEM H
B3aMMO/JICHCTBUEM BEIIECTB, OTHOCAIIMXCS K OCHOBHBIM KJIaCCaM HEOPraHUYECKHX COCIIHMHCHHMIA;
OTIpe/ICIICHUEM HEOPraHWYECKUX BEIIECTB B WHIWBHIYATbHBIX PACTBOPAX JOTHUX BEIIECTB;
OCYIIIECTBIICHUEM IICTIOYKH IMPEBPAIICHUH HEOPTAHUIECKUX COCTMHCHU;

® IPOM3BOJIUTh PACYET OINPEACICHUS MAacChl W MAacCOBOW JIOJIM PACTBOPCHHOTO BEIECTBA B
pacTBOp, MOJYYEHHOM pPa3HBIMH CHOCOO0aMH (pacTBOPEHHEM BEIIECTBA B BOJIE, CMEIIMBAHUEM
PacTBOPOB pa3HOW KOHIICHTPAIIMH, Pa30aBICHUEM U KOHIICHTPHUPOBAHUEM PACTBOPA);



.I/ICHOJ’IBSOB&TI)HpI/IO6p€T€HI)I 3HaHUA U YMCHHUS B HpaKTquCKOfI JCATCIIBHOCTU U HOBCCILHCBHOfI
KU3HHU C ICIBIO: 0e3omacHoro O6paHI€HI/I$I C BCHICCTBAMM M MaATCpUAIaMH,; 3SKOJIOTMYCCKHU
rpaMOTHOI'0 IOBCACHHA B 0pr>1<a}omeﬁ cpeac, OLCHKU BJIUAHHA XUMHUYCCKOI'O 3arpsA3HCHUA
oxpymaromeﬁ CpCAbl HaA OPraHU3M YCJIOBCKA, KpHTH‘ICCKOﬁ OLICHKH I/IH(1)OpMaI_[I/II/I O BCIICCTBAX,
HCIIOJIb3YEMBIX B 6BITy; IIPUTOTOBJICHUA PAaCTBOPOB SaﬂaHHOﬁ KOHIICHTPAlIHH.

YYEBHO- TEMATUYECKHAM IUIAH

No Tema pazoena Konuuecmso U3 Hux
n/n yacos meopus npakmuxka
1 BBenenue 1 1)-
MeToIbI OYHCTKH BEIIECTB 2
Crioco0bI 1osTyyeHHss HEOPraHMYECKUX 8 414
BEILIECTB U UX CBOMCTBA
4 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI 3 15115
U X IPUMEHEHUE B aHAIIN3E
5 | PacTBOpHBI M CIOCOOBI UX TTPUTOTOBJICHUS 6 3|3
6. | OCHOBBI KQUeCTBEHHOTO aHAN3a 12 319
7. | DKCIIEpUMEHTAIbHOE PELICHHE 3a/1a4 1 -1
Hroro: 34

COILEPKAHUE NPOI'PAMMBI:

1. Benenne (1 u)

HayuHblii SKCTIEpUMEHT U €ro poiib B MO3HAHUH. TeXHHKa 0e30MacHOCTH MPH MPOBEICHUU
nabopaTopHbIX M MpakTudeckux padort. [IpaBuiia okazaHus mepBoil MEIULIMHCKON MOMOIIM MPHU
0KOTrax W OTpaBJICHUSX XUMUYECKUMH peakTuBamu. JlabopaTopHoe 0O0OpynoBaHUH. XUMUYECKHE
PEaKTHUBBI.

Jemoncmpayuu. Antedyka kxaOuWHETa XUMHH. XUMHUYECKHE PEAKTUBBI U J1abopaTOpHOE
000pyIOBaHUU.

2.MeToabl 0YMCTKH BelecTB(24aca)

OcHOBHBIE CTIOCOOBI pa3/IeNieHNs CMECeil: HaMarHMIuBaHue, GUIbTPOBAHUE,
BbIMIAPUBAHUE, yIIapUBaHUE, KPUCTATUIU3ALIUA.
Ilpakmuueckue pabomur. 1. OuncTKa 3arps3HEHHON TOBAPESHHOM COJIH.

3.Croco0bl mMoJryuYeHnst HeOPraHM4eCKHUX BellecTB U UX cBolicTBa (8 u)

OCHOBHBIE CBOMCTBA Ba)KHEHIIMX KJIACCOB HEOPraHUYECKUX COEJUHEHUN. 3HAKOMCTBO C
oOpasamMu OKCHJIOB, KHCJIOT, OCHOBaHMW M coyieil. Pacrio3naBanme ocHoBaHuii. Pacmo3naBanme
Kucaot. ['maponus conei.

Ipakxmuyeckue pabomul:

2. O6mue crnocoObl monydyeHus: MeTauioB. [lonydeHre MeTanaoB peakiueil 3aMelieHus: U3
pacTBOPOB COJIEH;

3. [Momyuenue kucnopoaa pa3ioxKeHHEM MEPEKUCH BOJOPOIA;

4. IlomyueHue BoOpOAa;

5. [lomyuenue okcuia MEIH U YIIIEKUCIOTO ra3a pa3iokKeHHeM MalaxuTa;

6. Iloryuenne HEpacCTBOPUMBIX OCHOBAHHUI M UX CBOMCTBA;

7. OOmas xapakTepUCTHKa CIOCOOOB MOTYYEHHs] KUCIOT: CEpHOMU, COJSHOW, a30THOM,
(dbochopHOIT KPEeMHUEBOI;



8. Obmme criocoOs! momyueHus coneid. [lomydenue coneld peakuneit oOMeHa MKy KACIOTON
U OKCHUJIOM;
9. Uzyuenune MuHepanbHBIX YI00pECHUIA
4.0OKHCIUTETbHO-BOCCTAHOBHTEIbHBIE MPOIECCHI M HX PUMeHeHHe B aHajm3e (3 9)
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE (YHKIMU BEIIECTB W HAMpaBiIeHHE OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakuuid. Oxucnurens. BoccranoBurens. CraHgapTHBIE —3JIEKTPOJIHBIE
MOTeHUUabl. PAl  cTaHZapTHBIX AJIEKTPOJHBIX IOTEHIMAIOB. 3aBHCHUMOCTH AJIEKTPOJHOIO
MOTEHIIMAaJIa OT IPUPOIBl PEarupyOIINX BEIIECTB, OT UX KOHIIEHTPALuH, TeMieparypsl, pH cpensl,
PacTBOPUMOCTHU, IPUCYTCTBUS B CUCTEME KOMILIEKCOOOpa30BaTeIs.
Ilpakxmuyeckue pabomul
10. OxucnauTenbHO-BOCCTAHOBUTENBHBIE CBOMCTBA MEpMaHraHaTa Kajus C IEPOKCHIOM
BOJIOPOJA;
11. Oxucnenue nonos xpoma (I11) mepokcumom Bogopoa;
12. Oxwucnienue nonos xpoma (I11) nepmanranaToM Kajims B KUCIION cpe/e
5.PacTBOpBI U CIIOCOOBI HX MPUTOTOBJIeHH (6 YacoB)

3HaueHHe pPacTBOPOB B XUMHUYECKOM »JKcriepuMeHTe. [loHsATHE HMCTUHHOTO pacTBOpA.
[IpaBuna mpuroToBieHUs: pacTBOPOB. TEXHOXMMUYECKUE BEChl M MpaBuja B3BEUIMBAHUS TBEPIBIX
BEILECTB.

MaccoBast 10511 pacCTBOPEHHOTO BeIlleCTBa B pacTBOpe. PacueT u mpurotoBiieHrne pacTBopa ¢
ONPEAEICHHON MacCOBOM J10JI€M PACTBOPEHHOI'O BEILIECTBA.

Omnpenenenre 00EMOB PACTBOPOB C MOMOIIBI0 MEPHOM MOCYABI M TIOTHOCTH PAacTBOPOB
HEOPraHMYECKHX BEIIECTB C MOMOILNBI0 apeoMmeTpa. Tabmuipl MIOTHOCTEH PacTBOPOB KHUCIOT U
nienoyeid. Pacder Macchl pacCTBOPEHHOTO BEIIECTBA MO M3BECTHOM IJIOTHOCTH, 00bEMY M MacCOBOM
J10JI€ paCTBOPEHHOT'0 BEILIECTBA.

JemoHcTpanuu. Xumuueckas Iocyla Uil IPUTOTOBIIEHUS PpacTBOPOB  (CTaKaHBI,
KOHUYECKHE KOJIObI, MEpHBbIE IWIMHIPHI, MEPHbIE KOJOBI, CTEKISHHBI MAaTO04YKH, CTEKJISHHBIC
BOPOHKH M T.7.). TexnoxuMmudeckue Beckl, pasHoBechl. Habop apeomeTpos.

Jemoncmpayuonnouii  sxcnepumenm. OnpeneneHre IUIOTHOCTH pacTBOpa C IOMOIIBIO
apeometpa. OrnpeseneHre KOHIEHTPAMH PacTBOPOB KHUCJIOT M OCHOBAHUN C MOMOILBIO TaOIUIIbI
«MaccoBasi 105151 paCTBOPEHHOI0 BemlecTBa (B %) M IUIOTHOCTh PAcTBOPOB KUCIOT U OCHOBAHUU
npu 20° C». VYBemnuenue KOHIIEHTPAIlMU pacTBOpa THAPOKCHIA HATPUS TMpH A00aBICHUU
JIOTIONTHUTEIBHOTO KOJMYECTBA IIEJIOYH B pPAcTBOp, NpOBEpKa H3MEHEHHs] KOHIICHTpPAIUH C
MIOMOUIbI0 apeoOMeTpa. YMEHbIIIEHNE KOHLEHTPALUK THAPOKCHUIA HATPHUs B PACTBOPE 3a CUET €ro
paz0aBieHMsl, IPOBEPKA N3MEHEHHUS KOHIIEHTPAIMH C TOMOIIbIO apeoMETpa.

Ilpakmuyeckue pabomui. 13. IlpurotoBieHue pacTBOPOB € 3aJaHHON MAacCOBOMU J10JIei Cou.
14. TlpuroTtoBieHHE HEHACBHIIICHHBIX, HACHIIICHHBIX M TIEPECHIIIEHHBIX pacTBOpoB. 15.
Omnpenenenne pH pacTBopoB.
6.0cHoBbI KauecTBeHHOT0 anaau3a (12uacoes)

IlonaTne kadecTBEeHHOW peakuuu. KadyecTBEHHbIE pEAKIMM HAa KaTUOHbI M AHWOHBI.
OmnpeneneHne BEIIECTB ¢ TOMOIIBIO TaOIUIBI PACTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJIel B BOJE,
XapaKTepUCTUKU BHUIMMBIX W3MEHEHWH mnpormeccoB. Kmaccudukamms anunonoB. OOHapyxeHHE
KaTHUOHOB  (KUCJIOTHO-IIENIOYHOM  METOJ  KayeCcTBEHHOro aHanuza). KaTwoHel  mepBoit
AQHAJIUTUYECKOM Trpynnel. KaTHOHBI BTOpPOM aHAIWTHYECKOW rpynnbsl. KaTHOHBI TpeThei
aHanmuTH4eckoM Tpynnbl. KaTHOHBI 4YeTBEPTOM aHAIUTUYECKOW rpynmbl. KaTHOHBI MTOM
aHaJTUTUYEeCKOM rpynnbl. KaTuoHbl mmecToll aHamuTHdeckod rpynmnbl. OOHapyXeHUE HMOHOB.
AHHMOHBI MEPBON AHAIMTHUYECKOW TPYNIbl. AHHOHBI BTOPOW aHAJWTUYECKON Tpymnmnbl. AHHUOHBI
TpEThEl aHAJTUTUYECKOMN TPYTIIIBI.



OmnpeneneHre HEOPraHMUECKUX BEIIECTB, HAXOASIINXCA B PAa3HBIX CKIISIHKAaX 0€3 3TUKETOK,
0€3 HCIOJIb30BAaHMS JIOTIOJIHUTENIFHBIX peakTUBOB. OCYIIECTBICHHE LENOYKH MPEBPAILCHHS
HEOPraHWYeCKUX BEIECTB.

Hemoncmpayuonnwviii sxcnepumenm. Vnentuduxanus pactBopoB cyibgara xeneza (I1),
cynbara menu (II), xJopuaa anrOMUHUSA, HUTpaTa cepedpa ¢ MOMOIIBI PaCTBOPOB THIPOKCHIA
HaTpus. MnenTudukamms pacTBOpPOB XJIOpUAa HATPHs, HoAWaa Kanus, pocdara HaTpus, HUTpaTa
KaJIbIMA C IIOMOIIBIO PAacTBOpa HUTpaTa cepeOpa U a30THOU KUCIIOTHI.

Ilpakmuyeckue pabomui. 16. OOHapyxeHUE KaTHOHOB 1 aHATUTUYECKON I'PYTIIIBI
(Na*,K* NHs*). 17. OGuapyxenue katnoHoB 2 aHanuTHueckoii rpymmst (Ag* ,Ph?H).
18. O6HapyxeHNe KaTHOHOB 3 aHamuTiaeckoii rpymmsl ( Ca®*,Ba®"). 19. O6HapyskeHue KaTHOHOB 4
o~ 3+ 3+ 2+ o
aHamuTHyeckor rpynmsl (Al™ Cr™” Zn®" ). 20. OGHapyXeHHe KATHOHOB 5 aHAIUTUYECKOHN TPYIIIBI

2+ 3+ 2+ 2+ o
24 F QMRI'Z’M@ 2 ]2208-%3&}}) YKEHHE KATHOHOB 6 aHAIIMTUYECKOU
o-",Cu” ,Ni“",Cd™"). 22. VIKCHUC aHUOHOB | aHATUTHICCKOU

By (SO :

"S0%*S07?
3 2 3

C032',PO43'). 23. O6Hapy>keHue aHHOHOB 2 aHanuTudeckoi rpymmsl (C1,Br, I ,82*). 24.
OOHapykeHre aHHOHOB 3 aHanuTHuecko rpymmbl (NO3,MnO4, CH3COO™).

7. JkcnepuMeHTAIbHOE pelieHue 3a1a4 (14)
DKcrnepuMEeHTaIbHOE pellieHne 3a1a4. BeImoaHeHne HHIUBUAYaIbHbBIX HCCIIeI0BATENbCKIX

MIPOEKTOB. 3aluTa MPOSKTHBIX padoT.

TemaTu4eckoe IVIAHUPOBAHUEC:

Ne Tema ypoka Dopma Dopma
YpoKa 3anamun KOHmMpOna
1 TexHuka 6€30MaCHOCTH NPU MPOBEIACHUN becena, Tecr
71a00paTOPHBIX U MPAKTUYCCKUX PadoT. JEMOHCTP
aruu
2 CriocoOsI pa3eneHus cMmecei Jlexus Pemenne
3ama4
3 Ilpakmuueckas paboma: 1. Ounctka [Ipaktnue Ortuér
3arpsA3HEHHON TOBAPEHHOM COJIU. cKast
pabota
4 Ipakxmuueckaa paboma: 2. Obmue crnocoObl nomaydeHus | Jlekuus, Otuét
MeTtaiioB. [lonydeHne MeTamioB peakiuei 3aMenieHus U3 | MPaKTHIec
pacTBOPOB COJIEH. Kas
pabota
5 Ipaxmuueckas paboma: 3. IlonydeHnue Kuciopoaa Jlexuus, Oruér
MpaKTH4ec
pa3I0KEeHUEM MTEPEKUCH BOJOPOAA
Kast
pabota
6 Ipakmuueckas paboma: 4. Tlonyduenue Jlexuus, Oruér
MpaKTHIec
BOJIOpOJIa
Kast
pabota
7 Ipaxmuueckas paboma: 5. IllonyueHue okcuaa Jlexuus, Oruér
MIPaKTHIEC
MEJIH ¥ YTIIEKHUCIIOTO Ta3a Pa3IoKeHHEM
Kast
MaJIaXxHTa.




pabota

8 Ipaxmuueckas paboma: 6. O01ME CIOCOOBI Jlexnms, Oruér
nonydyeHus: ocHoBaHuil. [TonydyeHne HepacTBOPUMBIX Eg‘lmmqec
OCHOBaHUH M UX CBOMCTBA. paora
AmpoTepHbIE OCHOBaHUS

9 Ilpakmuueckas paboma: 7. O01as xapakTepucTUKa Jlexuus, Oruér
CIOCOOOB IMOJIy4EHUS KUCIOT:CEPHON, CONISTHOM, a30THOM, Eg:KTquC
(bochopHOit KpeMHHEBOI paGora

10 Ilpakmuueckasn paboma: §. O01IKE CIIOCOOBI TOTYICHUS Jlexims, Oruér
coueit. [lomydyenue coneii peaknueiioOMeHa MEXITy TIpaKTiaee
KHUCJIOTOW M OKCHJIOM. gzg oTa

11 IIpakmuueckas paboma: 9. 3yuenue Jlexuus, Oruér
MUHEPATBHBIX YI0OPECHHIA TpaKTHIee

Kast
pabora

12 Ilpakmuyeckas paboma: 10. I3yuenune Jlexuus, Otuér
OKHUCJIUTETHHO— BOCCTAHOBHUTEIHLHBIX MIPaKTHIEC
CBOICTBIIEpMaHTaHaTa Kalus U MEePEeKUCUBOAOPOIA Kast

pabota

13 Ilpakmuueckas paboma: 11. OKUCIeHHE HOHOBXpOMA Jlexkuus, Otuér

(1) mepokcuaoM BostOpoOIa MpaKkTUyec
Kast
pabota

14 Ilpakmuueckas paboma: 12. OKUCIEHHE HOHOBXpPOMA Jlexuus, Otuét
(IIT) mepmaHraHaToM KaJlus B KUCJIOH cpefie MpaKTUyec

Kast
pabota

15 PacTBOpBI: 3HaUEHUE B IPUPOJIEC U TEXHUKE Jlexnus, Tect
Oecena

16 Konuenrtpauuu pactBopoB Pemenue Otuét

3a1a4y

17 MaccoBas 10151 paCTBOPEHHOIO BELIECTBA Pemenue OTtuéTr

3a1a4y

18 Ilpakmuueckas paboma: 13. IlpuroroBiaeHne pacTBOpPOB Jlexmws, Otuét
C 3aJJaHHOM MacCCOBOM J1OJIEH COJIH. IIpaKTUyec

Kast
pabota

19 Ilpakmuueckas paboma: 14. llpuroroBnexue Jlexuus, Otuét
HEHACBIIICHHBIX, HACBHIIEHHBIX U MpaKTHIec
MIEPECHIIICHHBIX PACTBOPOB. Kast

pabota
20 Ipakmuyeckas paboma: 15. Onpenenenue pH Jlexuus, Otuér
pacTBOpOB. MIPaKTHIEC
Kast
pabota
21 OCHOBHBIE IPUHIUIIBI KAYECTBEHHOT'O aHAJIN3A. Jlexuus Tect




JpoOHbIi 1 CUCTEMHBIN aHAIIN3.

22 Ilpakmuueckas paboma: 16. O6HapyxxeHUe Jlekrus, Otuér
KaTHOHOB | aHATUTHYECKOU TPYIIIIBI MIpaKTHIeCKas
(Na",K",NH4"). pabota

23 O06HapyxeHrne NOHOB aMMOHHSI CPE/T BbITAaHHBIX Jlexuums Tect
coiet

24 Ilpakmuueckas paboma: 17. OOHapyxeHHe KaTUOHOB | Jlekius, Otuét
2 ananmuTiueckoii rpymmst (Ag® ,Pb7). [paKTHYECKas

pabota

25 Ipakmuyeckas paboma: 18. O6HapyxxeHHe KaTuoHOB | Jlekuus, Ortuér
3 aHaTUTUYECKOHN rpynbl( Ca2+,Ba2+).OnpeﬂeneHHe IIpaKTHYEeCKas
YKECTKOCTHU BOJIbI pabota

26 Ipaxmuueckas paboma: 19. OOHapy)eHUE Jlexnws, OTtuér
KaTHOHOB 4 aHATUTHYECKOUN TPYIIIIBI MpaKTHYecKas
(AP Cr®* zn®). pabota

27 Ilpakmuueckas paboma: 20. OGHapyxeHHE Jlekius, Otuét
KaTHOHOB 5 aHAJIMTUYECKOM TPYIIITbI MpaKTUYeCcKas
(Fe*" Fe* Mn** Mg™"). pa6oTa

28 KadecTBeHHBIN aHAIN3 KEIE30COICPHKAITUX Jlekums, Tect
JIeKapCTBEHHBIX MPENapaToB JIEMOHCTP

aruu

29 Ipaxmuueckas paboma: 21. OOHapyx)eHUE Jlexnus, OTtuér
KaTHOHOB 6 aHAJIMTUYECKOW TPYITITHI MpaKTHIeCKas
(Co?* ,Cu®* Ni*" ,cd*). pabota

30 Ipaxmuuecxas paboma: 22. Kimaccuduxamms Jlexmus, Otuér
AHUOHOB Ha AHATTUTHYECKHE MpaKTHYecKas
rpynmbl. OGHapyKeHre aHHOHOB 1 aHATMTHYECKOH pabota

2- 2- 2-
r bl (SQ477,50377,5,03
,8839-,P849).

31 Ilpakmuueckas paboma. 23. OOHapyx)eHUE Jlexrus, Otuét
anmonoB 2 anamut. rpymms (ClI7,Br,17,57). MpaKTUYeCKas

pabora

32 IIpaxmuueckas paboma: 24. O6HapyKeHHE Jlexnws, Ortuér
AHHOHOB 3 AHAJIUTHYECKOH TPYIITIBI (NO npaKTHYecKas
,MnO4 ,CHSCOO ). paGota

33,34 | DkcniepuMeHTaIbHOE PelIeHHE 3a1a4 Pemenue OTtuér

3aJa4




Hcnonb3yemblii y4eOHO-MeTOAUYECKUI KOMILJIEKC

gﬂﬂ yuumeJii.

1. Bockpecenckuii B.1., Hetimapk A.M. OcHoBbI xuMudeckoro ananusa..M.: «IIpocBemenne», 1971

2. HazapoBa T.C., I'pabeuxmii A.A., JlaBpoBa B.H. Xumuueckuii SKCIIEpUMEHT B IIKOJIE.

M.:«IIpocBemienue», 1987

3. T'abpuensn O.C. Xumuda. 10 knacc: TeTpagb A 1a0OPaTOPHBIX OIMBITOB M MPAKTUUECKUX padboOT

/0.C. Tabpuensn, A. B. Smykosa. — M.: [Ipoda, 2018.

4, Tabpuensa O.C. Xumusi. 9 knacc: KOHTpOIbHBIE B ipoBepounbie padbotel/ O.C. I'abpuensH [u ap.].

— M.: Ipoda, 2018.

5. I'abpuenssn O.C. Xumus. 10 xmacc: xumuueckuid skcrepuMeHT B mkoiue/ O.C.I'aGpuens,

H.H.Pynos, B.W. TonkyHos.. — M.:/Ipocda, 2016.

NuTepHeT-pecypcebi:

1.http://him.1september.ru/ T'azera "Xumus" u caitt ais yauresst "S5 uny Ha ypok Xxumun'"
2.http://www.openclass.ru/ caiiT oopa3zoBarenbHbIii OTKPBITHII KlIacC

3.http://pedsovet.su/ caiit [lencoert.py ( mpe3eHTalUH, pa3pabOTKH. .. )

4.http://www.zavuch.info/ caiit 3aByd.urdo

Hna yuawuxca.:

1.Crenusn B/1., AnukOposa JI.}O. 3anumarenbHble 3ajaHust U 3PGEKTUBHBI ONBITHI IO XUMUH.
Mockasa. [Ipoda. 2006

2. Onexmponnsie pecypenwt (CD): BuptyanbHast xumudeckas tabopatopusi. Heopranudeckast XuMus.

Oprannueckast xumusi. 9xmacc», «O0mas XuMum»

HNuTepHeT-pecypcesl:

http://www.en.edu.ru/ EctecTBeHHOHAay4YHBII 00pa30BaTEIbHBIN MOPTAIL.

http://www.alhimik.ru/ - AJIXMMUK - Baiir TOMOIIHHK, JIOI]MaH B MOPE XUMHUYCCKUX BEIICCTB U
SIBJICHUI.

http://grokhovs.chat.ru/chemhist.html Bceo6mast ucropust xumuu. Bo3HUKHOBEHUE U pa3BUTHE
XUMHH ¢ apeBHenmumx BpemeHn 10 X VII Beka.

http://hemi.wallst.ru/ - DxcriepuMeHTaIBHBINA YIEOHUK 110 00IIeH Xumun it 8-11 K1accos,
NpeIHa3HAYCHHBIN KaK JUI M3Y4YCeHUs] XUMUHM "C HyJI1s", TaK U ISl TOJATOTOBKH 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/
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