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IIporpamma kypca 10onoHUTEIbHOr0 00pa3oBanus «IIpoekTHas nesiTeJILHOCTH MO
XHMHI» IS 00y4aloUUXcs 9-X KJIacCoB € MCIO0JIb30BAHMEM 000pYy/10BaHNS LIEHTPA
«Touka pocray»

Pabouas nmporpamMmMa cocTaBiieHa Ha OCHOBE HOPMATHUBHBIX JIOKYMEHTOB:

1. ®enepanbublii 3aK0H 0T 29.12.2012 Ne 273-D3 (pexn. ot 31.07.2020) «O6 obpazoBaHuu B

Poccuiickoit deneparum» (¢ u3M. u o1m., BCTyi. B cuiy ¢ 01.09.2020)

®depnepanbHOl 00paszoBarenbHoi Tporpammbel OO0 (pexn ot 12.07.2023)

[Tpuxaza Munucrepctsa npocsemienus P® Ne704 ot 09.10.2024 rona

4, PabGoueii oOpazoBatenpHOM mporpaMmmbel MBOVY «Pymaunkas COIL» na 2025-2026
y4€OHBIN TOf

wmn

[Mporpamma npepHa3HaueHa ydammuMmcs 9-ro Kiacca, KOrjia YK€ MMEETCS OIpeeTICHHBIN
00beM 3HAHMU, MPOM3OILIO CMBICIOBOE MOHMMAHHE MaTepuaia H3y4aeMoro ImpeaMera u
HeO6XO[[I/IMO 3aKPCIHUTDb 3TU 3HAHHA HAa OCHOBC HpaKTH'—IeCKOﬁ ACATCIIBHOCTH.

Kaxnapii pasgen BKIIOYAET KPATKUK TEOPETHMYECKUH Marepual M CUCTEMY 3aJaHUM,
crocoOcTByONMX (OPMUPOBAHUIO U PA3BUTHIO TaKUX YMEHHMH U HaBBIKOB Kak: pabora c
y4eOHMKOM U  JIONOJHUTEIbHOM JHUTEpaTypod, yMEHHME aHaJUu3UpOBaTh, CpPAaBHUBATH,
yCTaHaBIMBAaTh MPUUYMHHO-CJIEICTBEHHBIE CBSI3M, CHUCTEMaTH3UPOBaTh, 0000IIaTh, JeiaTh
BBIBOJIBI, OCYIIECTBIIATH CAMOKOHTPOJIb M caMoolleHKy. CHcrema 3agaHuii pa3HOOOpaszHa 1o
dbopMe, cofepKaHUIO U CTETIEHU CIO0XKHOCTU U TpeOyeT OT ydyalluxcs aKTUBHON MO3HABATEIbHOM
JESITEIbHOCTH.

Axmyanvnocms 0aHHOU NPOZPAMMbL 00YCLOBIEHA.
- HEOOXOAMMOCTBIO COEIMHEHHS IPEJAMETHOTO 3HAaHUSA C JKU3HEHHBIM KOHTEKCTOM, 4TO
SBJISICTCS BaXXKHBIM YCIOBHEM AJIs1 OPMHUPOBAHUS BHYTPEHHEH yueOHOM MOTHBALINY;

- BO3MOKHOCTBIO (DOPMHPOBAHUS HAANPEAMETHOTO U MEXIIPEIMETHOTO B3IJIsa Ha MPHUPOAY
M3y4aeMoro;

- pa3BUTHEM CaM0O00pa30BaTENIbHBIX YMEHHUI U HaBBIKOB;

- BOCTPEOOBAHHOCTBIO TOJYYEHHBIX 3HAHUN B MPAKTHYECKOM AEATENbHOCTH M B Oymaymiei
npodeccuu.

IIpennaraeMselii Kypc OpUEHTHPYET yYaIUMXCs HA TIOMCKOBYIO JEATENBHOCTD, IPUBUBAET
KYJIbTYPY IIPOBEJEHHUS HAYYHOTO 3KCIIEPUMEHTA, 1a€T BOZMOKHOCTh YIIIYOUTh 3HAHUS [0 OYEHb
BaXHBIM BOIpOCaM Kypca XUMHM, IIOMOTaeT pedAraM OIpeaesuThCs C  BBIOOPOM
npodeccun. [lo3BoaseT pacmMpuTh MPEICTaBICHUE Y4YalUXCS O CBOICTBaX BELIECTB U
pe3yibTaTax MX B3aUMOJCHCTBHUH, 3aKpeNUTh W pa3BUTh HABBIKM pabOThl B JIaOOpAaTOpUU U
peleHns: KOJIMYECTBEHHBIX M KaueCTBEHHBIX 3a7ad.

Kypc paccunTtana Ha ydeHUKa YBJIEUEHHOTI'O, YKEJAIOIIEro MOodyvyaTh 3HaHHUsS Ha 0oJjiee BHICOKOM
ypoBHe. Jlyig ycnenHol paboTel HEOOXOAMMO, YTOOBI yUaluecs BIaACId TPOYHBIMU 3HAHUSIMHU
B PaMKaXx LIKOJIBHOM MPOrpaMMbl IO XMMHH.

[Ipennaraemple 3afaHusl BBIMOJHSIOTCS B  YCJIOBHUSIX COTPYAHHMYECTBA, KOTOPOE
npezcTaBisieTcss 0ojiee MOIIHBIM OPYAHUEM MOMCKAa OPUTHHAIBHOTO PEIICHUs, YeM B OJIMHOUKY.
[Ipennaraemplii MaTepuai, OCBEIIAET OCHOBHOM Kpyr BOMNPOCOB, MOAJEXKAIIUX pa3doopy,
YCTaHABIIMBAET JIOTMYECKYIO IOCIEI0BAaTEIbHOCTh M3YYEHUs MaTepualia, JAaeT BO3MOXHOCTh
YHUQUIIMPOBATH IJIaH MPOBEACHUS MPAKTUUECKUX 3aHATUH.

[lenpl0 NpPaKTUYECKUX 3aHATUN SBISETCS MPOpPadOTKAa TEOPETHUYECKOTro MaTepuana,
MPUBUTHE HABBIKOB COCTaBJICHUS] XUMUYECKUX YPaBHEHUH.

Heau u 3aaa4u Kypca

OCHOBHOHM LIENBI0 JAHHOTO Kypca SIBJISIETCS BBEACHUE YYAIMXCS B JKCIEPUMEHTAIbHYIO

00IIYI0 XUMHUIO.

CrpeMsich K JOCTUKEHHIO TIOCTABJIICHHOW LIETU PELIAIOTCS CIECAYIOLIUE 3a4a4u:
ObpaszosamenvHule



o yrayOuTh M PACIIMPUTH 3HAHUS YUAIIUXCS IO 00IIe XUMUH;

o PACKpBITh POJIb SKCIIEPUMEHTA B XUMUHU;

o chopMUpOBaTh Yy IIKOJHHUKOB MPAKTUYECKHEC HABBIKM, YMEHHE MPABUIHHO
oOpamaTbCs ¢ W3yYEHHBIMH BEIIECTBAMH, MPUOOPAMH, MPOBOIAUTH HECIOKHBIE XHUMHYECKHE
OIIBITHI.

Pazesusarowue

o chopMUpOBaTh YMEHHE CPAaBHUBAThH, BBHISBISATH CYIICCTBEHHOE, YCTaHABJIMBATH
MIPUYMHHO-CJICACTBEHHBIC CBSI3H, 0000IIaTh U CUCTEMATU3UPOBATh 3HAHUS;

o Pa3BUTh MO3HABATEILHBIN HHTEPEC YUALIUXCS K XUMUU;

o Pa3BUTh UHAUBUIYaJIbHbBIE HAKIIOHHOCTH U BO3MOKHOCTH yYalIUXCS;

o pa3BUTh CAMOCTOSITENIBHYIO IIOUCKOBYIO AESTENBHOCTD IIKOJIBHUKOB;

o COBEpUICHCTBOBATh yMEHUsA paboTaTh C JMUTEpaTypod U  CpeAcTBaMuU
MYJIBTUMENNA.

Bocnumamenvnvie

o chopMUpOBaTh Yy Yy4allMXCi IUAJIEKTUYECKOE MOHMMAaHUE HAyYHOW KapTUHBI
MHUpa;

o C1ocoOCTBOBATH ux UHTEJJIEKTYaJIbHOMY Pa3BUTHIO, BOCITUTAHHUIO
HPaBCTBEHHOCTU, TYMaHUCTUYECKUX OTHOIIEHHI, TOTOBHOCTHU K TPYLY;

o MOJArOTOBUTH YYalllMXCsl K c/ladye dK3aMeHa, [TOCTYIUIEHHUIO B BY3;

o MOJATOTOBUTh  YYalllUXCsl K CO3HATEJIbHOMY M  OTBETCTBEHHOMY BBIOODY
YKU3HEHHOTO MyTH;

o pa3BUTh y4eOHO-KOMMYHUKATHBHBIE YMEHHUSI.

Texymuil KOHTPOJIb TEOPETHYECKOM YacTU OCYHIECTBIIAETCS IIYTEM YCTHOTO OIpOCa,
IPOBEPKU JOMAIIHUX 3aJlaHuM, JUJAKTUYECKOro MarepHala, HOJArOTOBIEHHOTO Y4YUTeleM
(KapTOUKH).

[TpakTueckue pabOThI MPOBOISATCS MApajuIeIbHO C TEOpUEH U CIIOCOOCTBYIOT 3aKpPEIJICHUIO
MIOJIyYEHHBIX 3HaHW. MeToauka NpOBEACHUsS NPAKTHUYECKUX 3aHATHHM JOJDKHA IOCTENEHHO
NPUYYUTDH YHALIUXCS K CAMOCTOATEIbHON MpopaboTKe MaTepraia 1o yueOHMKaM, KOHCIIEKTaM, a
TaKXe MOJrOTOBUTh IIKOJBHUKOB K O0YYEHHIO KYPCOB XUMHH B By3€, TEXHUKYME, KOJUIEIKE U
T.J.

IIporpaMmMa  Kypca paccuMTaHa  Ha  Y4YEHUKOB 9 KJIACCOB U IIpeIHa3HaYeHa
JUTSL IPEANPOPUIIbHOM MOATOTOBKUM U MPO(EeCCHOHATILHOTO CaMOOIPEAETICHUS YyJalluxcsl ¢
OpHUEHTAaIMe Ha XUMHKO-OMOJIOTHYECKUN TTPOPUITH.

IpononxuTenbHOCTH Kypca: 34 gaca (1 yac B Hezelo).

Metoab! 1 (popMBbI 00ydeHHS

®opMBbl IPOBENIEHUS 3aHATUN: JIEKLUs, CEMUHAp, KOHGEpEeHLIUs, paKTHieckas padbora.
@opMbl OpraHu3aiy padoThl YYaIUXCsl: HHAWBUAYaIbHAsS, (POHTAIbHAS, TPYIIIOBAsi, apHasl.
Metoasl  00ydeHHs:  PENpPOAYKTUBHBIN,  PEKOHCTPYKTHUBHBIM,  YaCTUYHO-TIOMCKOBBIMH,
TBOPYECKUHU.
®opMbI KOHTPOJISI U KPUTEPUHU OLlEHKH
B naHHOM Kypce MNpPOMEXYTOUYHBIM KOHTPOJIb JOCTH)KEHHUH SIBJISIETCST HMHCTPYMEHTOM
MOJIO)KUTEIHHOW MOTHBAIMM M CBOEBPEMEHHON KOPPEKIMH DPAOOTHI ydalIUXCid M yUUTENs.
B kauectBe (GopM NPOMEKYTOYHOTO KOHTPOJS PEKOMEHIYETCS HCHOJIb30BaTh pedeparsl, a
Takke HaOJIo/leHWe aKTUBHOCTM  y4YallMXCsi Ha 3aHATHHM, aHalu3 TBOPYECKUX U
HCCIIEIOBATEIBCKUX paoor, Oecenbl c y4YaMHCS u ux POIUTEISIMHU.
[lenecooOpa3HO MPOBOJUTH WTOTOBYIO aTTECTALlMIO MO pe3yjabTaTaM H3y4eHHs Kypca B BHJE
UTOTOBOW KOH(EPECHIIHH.

Kpurepun 3¢ pexTuBHOCTH peau3annu NporpaMmbl:
pa3BUTHE NIO3HABATEILHOTO MHTEPECA YUALUXCS;

MOBBIICHUE Ka4eCTBA 3HAHUS HA YPOKAX XMMMH B CTapIIUX KJlaccax;

IIPUMEHEHNE NOJYUYEHHBIX 3HAHUI U YMEHUM IIPU U3yYEHUH IPYIUX [IPEIMETOB;



OBJIaJICHUE MIOMCKOBBIMH, TTPOOJIEMHBIMH, UCCIIEIOBATEILCKUMH TUTIAMH JICATETHHOCTH.
IInanupyeMbl pe3yJibTaThbl OCBOEHHS Kypca M CHCTeMAa UX OLlEeHKH

Jluunocmmuwie YY/I:

YMeHue BecTd JUalloT Ha OCHOBE PABHOIPABHBIX OTHOLICHUHM U B3aMMHOTO YBa)KEHUS;

YMeHue KOHCTPYKTHBHO pa3pemiaTh KOHPIUKTHL;

YCTONYMBRIM TMO3HABATENbHBIM HMHTEPEC W CTAHOBJCHUE CMBICIIOOOpasyromeld QyHKIUA

MO3HABATEJIbBHOTO MOTHUBA;

['oTOBHOCTH K BBIOOPY MPO(HUIBHOTO 00pa30BaHUSI.

Pezynamuenvie YY/I:

CnuyaroT cBOii crmoco0 IeMCTBHUA C 3TAaI0HOM;

CnugaroT cnoco0d W pe3ynbTaT CBOUX JCHCTBUI C 3aJaHHBIM STAJIOHOM, OOHAPYXKHBAIOT

OTKJIOHEHHS U OTJIMYHS OT 3TAJIOHA;

BHOCST KOpPEKTUBBI U JOTIOJHEHUS B COCTABICHHBIE TIAHBL;

BHOCST KOppeKTUBBI U JOTOJHEHUS B CIOCOO CBOMX ACHCTBUIA B CIIy4ae pacXOXICHUS 3TalOHa,

peagbHOTO ACHCTBUSA U €ro MPOAYKTa;

Bbiienstor U 0CO3HAIOT TO, YTO YK€ YCBOGHO M YTO €IIe MOJUICKUT YCBOEHHUIO, OCO3HAIOT

KaueCTBO U YPOBEHb YCBOCHUS,

OcCo3HaIOT Ka4eCTBO U YPOBEHb YCBOCHHS,

OLeHUBAIOT JOCTUTHYTBINA PE3YNIbTAT;

OnpenenstoT Nociae10BaTeIbHOCTh MPOMEKYTOUYHBIX 1I€JIEH ¢ yueTOM KOHEYHOTO Pe3ybTaTa;

CoCTaBIIAIOT IIaH U IIOCJIEIOBATCIBHOCTE JICHCTBUNM;

Crapsr y4ueOHYIO 3a7]auy Ha OCHOBE COOTHECEHHMsS TOTO, YTO Y€ M3BECTHO M YCBOEHO, M TOTO,

YTO €I11e HEU3BECTHO

Iloznasamensnwvie YY/I:

BrienstoT KoTn4yecTBEHHbBIE XapaKTePUCTUKN O0OBEKTOB, 3a/IaHHBIE CIIOBAMH;

BoccranaBnuBaroT MPEAMETHYIO CUTYaIHIO, ONHCAHHYIO B 3ajaue,

nyTeMm nepeopMyIMpoBaHUsi, YIPOIICHHOTO TIepecKa3a TEKCTa, C BBIICJIEHUEM TOJBKO

CYIIIECTBEHHOM I pelIeHus 3aauu WH(OpMaIInK;

Boigenstor 0600111eHHBIN CMBICT U (OPMAIBHYIO CTPYKTYPY 3a/1a4H;

YMeEIT 3aMEHITh TEPMHUHBI ONPEICTICHUSIMU;

YMEIT BBIBOIUTH CIICJCTBUS U3 UMEIOIIUXCS B YCIIOBUM 33/1a4d JJAHHBIX;

Briensitor hopManbHy0 CTPYKTYPY 3a]a4H;

AHaM3UPYIOT YCIOBHS U TpeOOBaHUS 3a/1a4H;

BrIpaxxaroT CTpyKTypy 3a7aud pa3HbIMU CPEACTBAMU;

BrinonHst0T oneparuu co 3HaKaMH U CUMBOJIAMU;

Br16upatot, cornoctaBinsiioT 1 000CHOBBIBAIOT CIIOCOOBI pEIICHHs 33/1a4H;

[IpoBomaT aHamm3 crmocoOOB pEIICHUs] 3aJadyd ¢ TOYKH 3pPEHUS WX PAIMOHAIBHOCTH U

SKOHOMUYHOCTHY;

YMeroT BbIOUpaTh 0000IIEHHBIE CTPATETUH PEUICHHS 331a41

Kommynuxamuenwie YY/I:

Obwaromes u 83aumoO0eticmgyionm ¢ napmuepamu no COBMeCmHOU 0eamelbHOCmuy Ulu 0OMeHy

ungopmayueu:

YMeIoT citymaTh U CIbIIAaTh JPYT IPYTa;

C nocTaToyHOM MOJHOTON U TOYHOCTBIO BBIPAXKAIOT CBOU MBICIM B COOTBETCTBUHU C 33Ja4aMH U

YCIIOBHSIMU;

AJIEKBaTHO MCHOJIB3YIOT PEUYEBbIE CPEJICTBA JIsl AUCKYCCUHU M apTyMEHTAI[UU CBOEH MO3ULIUU;

YMET TpeAcTaBiIsITh KOHKPETHOE COJEpKaHWE U COoOOIaTh €ro B MHCHbMEHHOW W YCTHOM

dopme;

HuTepecyroTcs 4y>kKMM MHEHHUEM U BBICKAa3bIBaIOT CBOE;

Berynator B nmmarnor, y4yacTBYIOT B KOJUIGKTHBHOM OOCYXKACHHM MPOOJEM, ydarcs BIalleTh

MOHOJIOTHYECKON M Juaiornyeckoil (opMaMu pedd B COOTBETCTBUM C T'paMMaTHUYECKUMU U

CHHTAaKCUYECKUMHU HOPMaMH POJAHOTO SI3bIKA.



Yuames dericmeosamu ¢ yuemom nozuyuu 0py2020 u co21aco8bl8aMb CE0U OCUCMBUSL:
[ToHMMAaIOT BO3MOXHOCTh PA3JIMYHBIX TOUYEK 3PEHHUS, HE COBIAJAIONINX C COOCTBEHHOI;
[IposBNAIOT TOTOBHOCTH K OOCYXACHUIO pa3HBIX TOYEK 3peHUsT U BhIpaboTKe o0Imei
(TpymImoBoii) MO3UIINH;
Memanpeomemubimu pe3yabTaTaMi OCBOCHHUS BBIITYCKHUKAMH OCHOBHOW LIKOJIBI MTPOTPaMMBbI
[0 XUMUH SIBIISIFOTCS
1) ucnonbp30oBaHHWE OCHOBHBIX MHTEIUICKTYAJIBHBIX OIepanuii: (OpMyIHpOBaHUE THIIOTE3,
aHaIM3 M CHHTE3, CpaBHEHHE, O000O0IIeHHe, CHUCTeMaTHu3alus, BBIABICHUE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;
2) yMeHHe TeHepupoBaTh WUJEU U OIpPENessTh CPeACTBa, HEOOXOIMMBIE ISl MX peau3alluu;
3) ymMeHHe onpenensaTh UeNd U 3a/1a4i JesTeIbHOCTH, BBIOMPATh CPEJCTBA peaU3alliy LEeIH U
NPUMEHSTh UX HA MIPAKTHKE;
4) UCTIOJI30BAHUE PA3TMYHBIX UICTOYHUKOB JIJIS TIOTYICHHSI XUMUYECKOM HH(OpMAIIUU.
5) oBnameHHE HaBBIKAMH CaMOCTOSTEIBHOTO MPHOOPETEHHS HOBBIX 3HAHHI, OpPraHH3alUH
y4eOHOH JesTeTbHOCTH, TIOCTAHOBKM I, IUIAHHUPOBAHUS, CAaMOKOHTPOJII M OICHKH
pe3yNbTaTOB CBOEH JESATENbHOCTH, YMEHHMSIMH MPEABUAECTh BO3MOXKHBIC PE3yIbTaThl CBOMX
JIEUCTBHIA;
IIpenmeTHble pe3yabTAThl 0CBOEHUSI 00YYAIOIIMMHMCS TPOrPAMMBI:
yuauwuecs O0NIHCHbL 3HAMb!

e (u3Myeckue BETUYMHBI U MX €IMHHUIIBI M3MEpeHUs (Macca BeIecTBa, Macca pacTBOpa,

KOJIMYECTBO BEIIECTBA, OOBEM BENIECTBAa, OOBEM pAcTBOpa, OTHOCUTENIbHAS aTOMHAs M

MOJIIpHAasi Macchl BEIIECTBa, MaccoBasl JOJs paCTBOPEHHOTO BEIIECTBA, MAaccoBasl J10JIA

AJIEMEHTOB B COCIMHEHHH, BBIXO/] BEIIECTBA);

e YpaBHEHMSI XUMHUYECKHX PEaKIIHii;

e  JIMICCOIMAINS, KATHOH, aHHOH;

e YHCIJIO YaCTHII, YUCIO ABOTaApO;

e  MOJIIPHBIN 00BEM Ta30B;

e (Qopmynbl AN pacyeToOB Macchl, 00bEMa, MACCOBOW JOIH, OTHOCUTEIHHOW MIOTHOCTH,

YrcIa aTOMOB MOJICKYIT;

e CTaHJAPTHBIN MJIaH PEIICHUs PacCUeTHOW XUMHUECKOH 3a1a4u;

e OCHOBHBIE H JIOTIOJHUTEIBHBIE CITOCOOBI peIICHIsI XUMHYECKHX 33/1a4;

e rpaduyuecKuii METO PelIeHUs] XUMUYECKUX 3a/1a4;

o 3HaTh [ITh B KabuHeTE XUMUH.
yuauuecs O0JIHCHbL YMEmb:
. POM3BOIUTH M3MepeHHs (00beMa pacTBOpa ¢ MOMOIIBI0 MEPHOM MOCYABI, TNIOTHOCTH
pacTBOpa C TOMOIIBI0O apeoMeTpa); TOTOBUTh PACTBOPHI C 3aJlaHHON MaccoBOil Josei
PacCTBOPEHHOTO BEIIECTBA; OMPENENATh MAaCCOBYIO JIOJIO pacTBOpeHHOTro BemiecTBa (%) st
pacTBOPOB KHUCIOT M Ielodeld Mo TaONWYHBIM 3HAYEHHSM HX IUIOTHOCTEH; IUIaHWPOBATh,
MOJTOTABIIUBATG M TIPOBOJUTH IPOCTCUININE XHUMHUYSCKHE OSKCIICPUMEHTHI, CBSI3aHHBIC C
pacTBopeHHeM, (UIBTPOBAHUEM, BBIAPUBAHHEM BEIIECTB, IPOMBIBAHUEM H CYIIKOU
OCaJIKOB; ITOJTyYEHHEM W B3aWMOJICHCTBHEM BEIIECTB, OTHOCSAIIMXCS K OCHOBHBIM Kiaccam
HEOPraHMYECKUX COCIUHEHU; OmpefeieHueM HEOPTaHMYECKUX BEIIECTB B WHIUBUIYATHHBIX
pacTBopax OTHX BEIIECTB, OCYIIECTBICHHEM IIETIOYKHA TPEBPAIICHUN HEOPTraHHYECKUX
COCJIMHEHU;
. MIPOU3BOIUTH PACUET OMpPEEIICHIsI MACCHl 1 MaCCOBOH JIOJIM PACTBOPEHHOTO BEIIECTBA B
pacTBOp, MOJIYYCHHOM pa3HbIMU CIIOcO0aMH (pacTBOpEHHEM BEIIECTBa B BOJE, CMEIIMBAHUEM
PacTBOPOB pa3HOW KOHIICHTpAIIUU, pa30aBIeHUEM U KOHIIEHTPUPOBAHUEM PacTBOPA);
. WCIOJIb30BaTh MPUOOPETEHBl 3HAHHMS M YMEHUS B TNPAKTHYECKON AESITeTbHOCTH U
MOBCEIHEBHON HU3HU C IIeJIbl0: 0e30macHoro oOpalleHus C BellecTBaMH U MaTepHuajami;
AKOJIOTMYECKH TPAaMOTHOTO TOBEACHUS B OKPYXKAIOILIEH cpele, ONEHKU BIMSHUS XUMHUYECKOTO
3arpsiI3HEHMS OKpPY’Kalolllel Cpebl Ha OpraHU3M YeJIOBEeKa; KpUTHUECKON OLIeHKH MH(POPMAIUH O
BEIIIECTBAX, UCTIOJIB3YEMbIX B OBITY; IPUTOTOBJICHHS PACTBOPOB 33JAHHON KOHIICHTPAITHH.



OcHoBHoOe€ cojJep;kaHue MPOrpPaMMbl

Beenenue (1 1)

Hay‘lHI;IfI OKCIICPUMEHT MU €ro poJjib B IMO3HAHUH. Texnuka Oe3omacHOCTH npu MIpOBECACHUU
J'Ia60paTOpHI)IX 1 ONPAKTUYCCKUX pa60T. HpaBHna OKa3aHHuA HCpBOﬁ MeI[HIIPIHCKOﬁ IIOMOIIHU IIpU OXKOorax
Y OTPABIICHUSX XUMHIECKUMH peakTuBamMu. JlabopaTopHoe 000pynoBaHNN. XUMAYECKUE PEAKTUBBL
Lemoncmpayuu. Antedka KabuHeTa XUMHH. XuMuueckue PEaKTHUBBI
1 1abopaTopHOE 000pYIOBaHHH.

Ipakxmuueckue pabomul
H3mepenne 00beMOB BOJIBI C TIOMOIIBI0O MEPHON MOCY/IBI.

2.MeToabl OYHUCTKH BelecTB(24aca)

OcHoBHbIE cIOCOOBI pa3/ielIeHHs cMeceli: HaMarHu4uBaHue, pUiIbTpoBaHUE, BhIIAPUBAHHE,
ylapuBaHue, KpUCTaUIU3aLHsL.
OuucTka 3arps3HEHHON OBAPEHHON COJIH.

3.Crioco0bl MoJTy4YeHHsI HEOPTaHNYEeCKHX BellecTB H UX cBoiicTBa (8 u)

OcHoBHbIE CBOICTBa BaXKHEHIIIUX KJIACCOB HEOPTaHUYECKUX COCAMHEHUN. 3HAKOMCTBO C
o0OpasiamMu OKCUIOB, KHCIIOT, OCHOBaHUM U coiiel. PacriosnaBanue ocHoBanuii. Pacrio3naBanue
KucIoT. ['uaponus conen.

IIpaxmuueckue pabomul
O6mue crocoObl monmydyeHus MetasioB. [lonydeHne MeTamioB peakipeil 3aMenieHus u3
pacTBOPOB COJIEH;
[Tonydenue kuciaopoa pa3nokeHueM NePEeKUCcH BOAOPOIa;
[Tonyuyenue Bogopona;
[TonydeHue okcuaa MeAu U YIISKUCIIOTO Ta3a pa3oKeHUEM MallaxuTa;
[Tonyuyenue HepaCTBOPUMBIX OCHOBAHMM U UX CBOMCTBA;
OOmiast xapakTepUCTHKa CIIOCOOOB MOJMYyYEHHMsS KHCJIOT: CEpHOM, COJSHOHM, a30THOM,
dbocdopHOIi KpeMHUEBO;
OO6mue crnocoOpl mnomyueHus: cosneid. IlomydeHuwe comneill peaknueil oOMEHa MEXITYy
KHCIJIOTOM U OKCHJIOM;
N3ydyeHne MuHepanbHbIX y100pEeHU
4.0OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC TPOLECCHI M MX IPUMEHEHHe B aHAau3e (3 1)
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE (DYHKIIMHU BEIIECTB U HAIPaBJIE€HUE OKUCIUTEIIbHO-
BOCCTAHOBUTENBHBIX peakunil. Oxucnurens. BoccranoBurens. CTaHapTHBIE 3JEKTPOIHbBIE
MOTEHLMAJBL. P/ cTaHJapTHBIX 3JIEKTPOIHBIX OTEHIIUATIOB. 3aBUCUMOCTh 3JIEKTPOIHOTO
MOTEHIMaNa OT IPUPObI PEAaTUPYIOLIUX BEUIECTB, OT UX KOHLEHTpAIuH, TeMneparypsl, pH
CpeJibl, PACTBOPUMOCTH, PUCYTCTBUS B CUCTEME KOMILJIEKCOOOpa3oBaTessl.
IIpaxmuueckue pabomul
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ CBOMCTBA MEpMaHraHaTta Kajdus  C MEPOKCHAOM
BOJIOPOJA;
Oxwucnenne nonoB xpoma (l11) mepokcumom Bogopona;
Oxwucnenne noHo xpoma (I11) mepmanranarom Kaaust B KUCIIOH cpene
5.PacTBOpBI H CNIOCOOBI MX IPUTOTOBJIEHUS (6 YacoB)

3HaueHUE pPacTBOPOB B XUMHUYECKOM HKclepuMeHTe. lIoHATHE HMCTMHHOrO pacTBOpa.
[IpaBuiia NPUTOTOBJIEHHS PAacTBOPOB. TEXHOXMMHUYECKHE BEChl M NpaBHUJia B3BELIMBAHUS
TBEPABIX BEILIECTB.

MaccoBass 10511 pacTBOPEHHOI'O BelIlecTBa B pacTBope. Pacuer W mpuroroBieHHe
pacTBoOpa ¢ ONPEEICHHON MacCOBOM J10JIel paCTBOPEHHOT'O BEIIECTBA.

Omnpenenenre 00beMOB PACTBOPOB € MMOMOIIBIO MEPHOM MOCY/IbI U INIOTHOCTH PacTBOPOB
HEOPraHMYECKUX BEIIECTB C IMOMOIIbIO apeomeTpa. Tabauibl MIOTHOCTEH pacTBOPOB KUCIIOT U
miesiodyeii. PacueT Macchl pacTBOPEHHOTO BEHIECTBA IO HM3BECTHOM IUIOTHOCTH, OOBEMY M
MacCOBOH J0JI€ paCTBOPEHHOI'O BEILIECTBA.



JemoHcTpauuu. XuMHYecKass IOCyJda Ui MPUTOTOBICHHUS pPAaCTBOPOB (CTaKaHBI,
KOHMYECKUE KOJIOBbI, MEPHbIE IWJIMHIAPBI, MEPHbIE KOJObI, CTEKJSHHBI MaJlOYKH, CTEKJISHHbIE
BOPOHKH U T.1I.). TeXHOXUMHUYECKHE BECHI, pasHOBeCHl. Habop apeomeTpos.

Hemoncmpayuonnwiti sxcnepumenm. OIpelelieHUe IUIOTHOCTH PAacTBOpa € IOMOIIBIO
apeometpa. OnpezeneHne KOHIEHTPAIUH PACTBOPOB KUCIIOT U OCHOBAHUH C MOMOIIBIO TaOIUIIBI
«MaccoBas 7105151 paCTBOPEHHOT'0 BeliecTBa (B %) M INIOTHOCTb PaCTBOPOB KUCIOT M OCHOBAHUH
pu 20° C». YBemmuenue KOHLIEHTpAllMl pacTBOpa THMJAPOKCHAA HATpHUs IpU J100aBIECHUU
JIONIOJIHUTEIBHOIO KOJIMYECTBA IIEJIOYM B PACTBOP, NPOBEPKA M3MEHEHUs KOHIEHTpaluu ¢
IIOMOLIbIO apeoMeTpa. Y MEHBIIEHUE KOHLIEHTPALUU IMIPOKCHIa HATPUsl B paCTBOPE 3a CUET €T
pa30aBieHUs, IPOBEPKA U3MEHEHNSI KOHLIEHTPALMH C TIOMOIIbIO apeOMETpa.

IIpaxmuyeckue pabomul

B3pemmBanue Xxjgopuja HaTpus Ha TEXHOJIOTMYECKUX Becax. IIpuroromieHue pactBopa
XJIOpU/Ia HATPUs C 33JaHHON MaccoOBOM JI0JIei conu B pacTBope. OmnpeneneHne oobemMa pacTBopa
XJIOpU/Ia HaTpUs ¢ MOMOIIBI0 apeoMmeTpa. OnpeneneHne MacCOBOM 10JIM KHMCIIOT U IIeJIo4Yel B
pacTBopax IO 3HAYEHUSAIM HX IUIOTHOCTEM ¢ momomplo Tabmunel «MaccoBas [oiis
PACTBOPEHHOro BemecTBa (B %) M IIOTHOCTh PAacTBOPOB KHCIOT M ocHoBammii mpu 20° C».
CMmemmBaHue pacTBOPOB XJIOpUAA HATPUs Pa3IMYHON KOHLIEHTpALMU U PacyeT MacCOBOM JOJU
COJIM B IIOJyYEHHOM PacTBOpE.

6.0cHOBBI KauecTBeHHOT0 aHaau3a (13 v)

Ilonatue kauyecTBeHHOW peakuuu. KadecTBEHHblE peakUMHM HAa KaTHOHBI U AHUOHBI.
OmnpeneneHyue BEHIECTB ¢ NOMOIIbIO TAOIMIBI paCTBOPUMOCTH KHMCIOT, OCHOBAaHUI M coJjiel B
BOJIC, XapaKTePUCTUKU BHJIUMMBIX M3MEHEHMH mnpoueccoB. Kilaccuukanus aHHMOHOB.
OOHapyXeHHe KaTHUOHOB (KHCJIOTHO-IIETIOYHOM METOJI KayeCTBEHHOro aHanmm3a). KaTtuonsl
nepBoil aHaMTHYecKOi rpymnibl. KaTHoHbl Bropoit aHanuTuyeckoi rpynnsl. Katnons! Tperbeit
AQHAJIUTUYECKON rpynmbl. KaTvoHbl 4eTBEPTOM aHanUTH4eCKOM rpynmbl. KaTuoHBI msTon
aHanmuTHYeckod rpynnbl. KaTnonsl mectoil ananutudeckoil rpymmbsl. OOHapyKeHHE HOHOB.
AHHOHBI NIEpBON aHATUTUYECKON IpynIbl. AHUOHBI BTOPOU aHATUTUUYECKOH IpyMHmbl. AHUOHBI
TPETbEN aHATUTUYECKOM IPYIIIIBIL.

OnpeneneHre HEOPraHMYECKUX BEIIECTB, HAXOASIIMXCS B pa3HbIX CKISHKax 0e3
TUKETOK, O€3 WCIOJb30BaHUS JIOTOJIHUTENbHBIX peakTHBOB. OCyIIECTBIEHHE LENOYKU
IIpEBpaIEeHHs] HEOPTaHUYECKHUX BEIIECTB.

Hemoncmpayuonnsiii sxcnepumenm. Vinentndukanus pactBopoB cynbdara xenesa (I1),
cynbdara meau (1), xmopuna amomMuHus, HUTpaTa cepedpa ¢ MOMOIIBIO PACTBOPOB THAPOKCHIA
HaTpus. neHTudukanus pacTBOpoB XJIOpHJIa HATPU, HOU 1A Kanus, ¢pocdaTa HaTpUs, HUTpaTa
KaJIbIUS C IOMOIIBIO pacTBOpa HUTpaTa cepedpa 1 a30THOM KHCIIOTHI.

Ilpakmuueckue pabomul. KauecTBeHHbIE peakllii Ha HanOoJiee BayKHbIE KATHOHBI U
AQHUOHBI.

O6HapyxeHue kKaTHoHoB | ananutuueckoit rpymmsl (Na',K*,NH;").  OGHapyxeHue KaTHOHOB
2 aHAMTHYECKOH Tpynmsl (Ag” b ).

OOHapyXeHne KaTHOHOB 3 aHAJTMTUYECKON TpymIsI ( Ca2+,Ba2+). OOHapyxeHue KaTHOHOB 4
AQHAJIUTUYECKOMN TPy (Al3+ cr¥ Zn** ). Ob6napyxeHne KaTHOHOB 5
AHATUTUYECKOU TPYIIIIBI (Fe2+ ,Feg+,Mn2+,Mgz+).

OGHapysKeHHe KaTHOHOB 6 aHanuTideckoil rpyrms (Co?™ ,Cu?* Ni** ,Cd*").

AHaJIu3 cMecH KaTHOHOB BCEX aHAIUTHUYECKUX TPy,

OO0HapyxeHre aHNOHOB | aHATMTHYECKOM TPYIIIIBI (SO42',8032',82032,‘C032‘,PO43).
OO6HapyxeHue aHnOHOB 2 aHanuTuyeckoi rpynnst (C1,Br,I- S%).

OOHapyxeHnne aHnoHOB 3 aHanuTHdeckoi rpymmsl (NO3,MnO,, CH3;COO ).

7. 9KkcnepuMeHTAIbHOE penieHue 3a1a4 (149)

OKcIepUMEHTAIIbHOE pelIeHue 3a/1a4. BhlnonHenne nHAUBUIyalbHbIX UCCIEI0BATEIbCKIX
MPOEKTOB. 3aIlINTa MPOESKTHBIX paboT.



«Hp()eKTHaH ACATECIbHOCTDb 11O XUMHUMW) NJIsA oﬁyqammnxm 9-x KJaccoB

TemaTnyecku njaH

Ne Tema pa3zaena KosaunyecTBOo 4acoB
n/n
1 |Bsenenue 1
2  |[MeToIbl OYUCTKH BEUIECTB 2
CriocoObl 1OJTy4€HNsI HEOPraHUUECKUX BEIIECTB U UX
CBOMCTBA
4 |OKHUCINUTEIBHO-BOCCTAHOBUTEINIBHBIE MPOLIECCHI U UX 3
[IPUMEHEHHE B aHAJIN3e
5  |PacTBOpBI U CIOCOOBI UX MPUTOTOBIICHHS 6
6. |OCHOBBI KaUeCTBEHHOTO aHATN3a 13
7.  [DKcnepHMEHTaJIbHOE PelIeHre 3a1a4 1
Hroro: 34
«IIpoekTHas NeATeTbHOCTH 110 XUMHMU» /ISl 00yUYarouxcs 9-X KJ1accoB
TemaTn4yeckoe nIaHupoBaHue
Ne Tema ypoka O6opynoBanue |[lata
ypoKa
1.BBEJEHHUE (14)
1 TexHrka 6€301aCHOCTH MPU IPOBEJACHUH JA0OPATOPHBIX U | 3HAKOMCTBO €
PaKTUYECKUX paboT. [ poBoi
imaboparopueit
«ZLabs»
2. METOAbI OYUCTKH BEHIECTB (24)
Ouncrtka BemecTB. PUIBTPOBAHUE, BBITTAPUBAHUE, CYIIIKA
2 BEIIECTB.
OuucTka yepHWI afacopOuei. Pa3nenenne cMecu TIMHBI U
MEIHOI0 Kynopoca
3 BrinmapuBanue conu u3 pactBopa. [loydenue u nexanranus
cyibdara 6apusl.
3. CHOCOBBI MOJTYUYEHUSI HEOPTAHUUYECKHWX BEIIIECTB Y UX CBOMCTBA
(CA))
4 O6mue crnocoObl monydyeHus MetamwioB. [lomyuenue
METAJIJIOB peaklMel 3aMEIEHNs] U3 pAaCTBOPOB COJIEH.
9) [TosryueHue Kuciaopoa pa3iokeHneM NepeKrcH BOJ0pOia.
6 [Toydenue Bogopoa.
7 [TosryueHne okcuia MEAU U YIIIEKUCIIOT0 Ta3a pa3ioKeHUEM
MaJlaXHTa.
8 OO611e cocoObl moyyeHust ocHoBaHui. [lomydenue

HEpPaCTBOPUMBIX OCHOBAHHI M X CBOHCTBA. AM(]OTEepHBIC




OCHOBAaHUS

0 O011as XapaKTepUCTUKa CIOCOOOB MOMYUYECHUS KUCIIOT:
CEpPHOM, COJISTHOM, a30THOH, (hoChHOPHON KPEMHUEBOI
10 O6me cnocoOwl monmyyenus coneil. [Tomydenue coneit
peaxiueil oOMeHa MeXAy KUCIOTON U OKCUIOM.
11 l13yueHre MUHEPAIbHBIX YIOOpEHU
4.0OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE MPOLECCH] U X IPHMMeHeHne B aHaau3e (34)
12 3yueHne OKUCITUTEIBHO -
BOCCTAHOBUTEJIHBIX CBOMCTB I€PMAaHTaHaTa Kalus U
MepeKucH BOJ0po/ia
13 Oxkucnenne nonoB xpoma (I11) nepokcugom Bogopoaa
14 Oxkucienrne noHoB xpoma (I11) mepmanranarom kanus B
KHCJION CpeJie
5.PACTBOPBI U CITIOCOBbI UX ITPUTOTOBJIEHUS (6 yacoB)
15 [IpuroToBneHue pactBopa c 3aaHHOM
MOJISIPHOU KOHIIEHTpaluei
16 Onpenenenne pH pacTBOPOB C MOMOIIBI0 HHIUKATOPA O6opynoBanue
«Touka
pocTay
17 (O06pa3zoBaHue U paCTBOPEHUE 0CATKOB
18 DKCIIEpUMEHTAIbHOE OCYIIIECTBIICHUE MIpeBpaICHHHI
19 PA3IMYHBIX KJIACCOB COEIMHEHHI B PacTBOpax
20
6. OCHOBBI KAYUECTBEHHOI'O AHAJIM3A (134)
21 (OCHOBHBIE IIPUHIUIIBI KAUECTBEHHOT0 aHau3. J{poOHbIi 1
CHCTEMHBIN aHaJIu3.
22 OOHapyXeHHEe KaTHOHOB | aHAIMTUYECKOM IpyTIIbI Ob6opynoBanue
(Na" K" NH,"). «Touka
0CTa
23 OOHapyXeHE NOHOB aMMOHHSI CPEJI BBIIAHHBIX COJICH
24 OOHapykeHrEe KaTUOHOB 2 aHATUTUYECKOM IPyIIbI
(Ag" ,Pb?").
25 OOHapykeHre KaTHOHOB 3 aHaJIUTHYECKON Ob6opynoBanue
TPYIIIBI ( Ca2+,Ba2+). Onpenenenne xKeCcTKOCTU «Touka
BOJIBI pocTay
26 OGHapyxeHue KaTHOHOB 4 anamut. rpymmsl (AlI°F Cr** Zn®"). | O6opynosanue
«Touka
0CTa
27 OOHapykeHne KaTHOHOB 5 HATUTUYECKON TPYIIIbI Ob6opynoBanue
(Fe2+, Fe¥* Mn** M gz+). «Touxa
pocTay
28 KadecTBEeHHBIN aHAIH3 JKEIE30COIePIKAIIX JIEKAPCTBEHHBIX
npenapaToB
29 OOHapykeHne KaTHOHOB 6 aHATUTUYECKOM TPYIIIbI Ob6opynoBanue
(Co2+ ,Cu®" Ni¥" ,cd* ). «Touka
pocTa
30 Knaccugukaius aHHOHOB Ha
aHaMTHYecKue rpymibl. OOHapyKeHHe aHHOHOB
1 aHAJIUTUYECKOM TPYIIITBI (SO42',8032',82032',C032',PO43').
31 B3anMopeiicTBre Cylb(aT-HOHOB € TPYIIIOBBIM PEareHTOM 1




(hochaT-uoHOB C TPYIIIOBBIM PEareHTOM
32 OGHapyxenue annoHoB 2 anamut. rpymms (C1,Br ,I7,S%).
33 OOHapyxeHne aHMOHOB 3 aHanmuTU4YecKor rpynmbl (NOs™
,MnO, ,CH3;COQO").

7. JkcnepuMeHTaJbHOeE pelnenue 3agaq(1y)
34 [DxcnepumenTanpHOE pemenne 3aaau | |

IIpuioskenne Kk nporpaMmme J0NOJTHUTEJBbHOT0 Kypca «IIpoexTHas
AesITeIbHOCTD N0 XUMHUW» 1JIs1 00y4aroImuxcs 9-X KJIaccoB
OueHnuBaHue JOCTHKEHHI y4almuxcst

Hwu3kwii ypoBeHb: yIOBIETBOPUTEIBHOE BIIJICHUE TEOPETUUYECKON WHpOpManuend mo T
eMaM Kypca, YMEHHME II0JIb30BaThCsl  JIMTEpaTypoil Mpu  MOJArOTOBKE  COOOILEHUI,
DJIEMEHTApHBIE IPEACTABICHUS 00 MCCIEN0BATENBCKON JEATEIbHOCTH, NACCHUBHOE Yy4acTHE
B IIPAKTUYECKOHN AEATEIbHOCTH.

Cpennuii ypoBEeHb: 10CTaTOYHO XOpOIlee BIIAJCHUE TeopeThdeckord uHpopmanumeil mo
KypCy,yMEHUE CUCTEeMaTU3UPOBaTh U MOAOUPATh HEOOXOAUMYIO JHUTEpaTypy, HPOBOIUTH IIpa
KTUYECKHU IKCIIEPUMEHT, UMETh IIPEJICTaBICHUE 00 Y4eOHO — UCCIIEI0BATENIbCKON JESTENbHOCTH,
ydacTue B KOHKypCax, BBICTABKAX, OpraHU3aluy U POBEICHUN MEPOIIPUITHH.

Bricokuii ypoBeHb: CBOOOJHOE BIIAZICHUE TEOPETHUECKOW WH(pOpManuel 1mo Kypey, ym

CHUC
AHAJIM3UPOBATE JIMTCPATYPHBIC HCTOUYHHUKHM W JaHHBIC I/ICCJICIIOBaHI/Iﬁ H OIIPOCOB, BBIABIIATH
IIPUYUHBI, HO,I[6I/IpaTb MCTOJAbI HMCCJICAOBaHUsA, IIPOBOJIHUTH y‘IG6HO — HCCIICAOBATCIIBLCKYIO

NEeSITeIbHOCTh, AKTUBHO NPUHMMATh Y4acTHE€ B MEPONPHUITHSIX, KOHKYpCax, HPUMEHSTbH
MOJYYEHHYIO0 HH(OPMAIIMIO Ha TIPAKTHUKE.

Ouenka 3¢)¢peKTUBHOCTH PAdOTHI
Bxonsimuii KOHTPOJIb —
ompejieieHue YpOBHS 3HAHWM, YMEHHI, HaBBIKOB B BHUIE Oecell, MPaKTUYECKHX padorT,

BUKTOPUH, UTD.

[TpoMeKyTOUHBII KOHTPOJb: KOJUIGKTHBHBIA aHAIM3 KaKJOW BBIOJHEHHOW paboThI
Y caMOaHaJIM3; IPOBEpKa 3HAHUI, YMEHH, HAaBBIKOB B X0/i€ Oeceibl.

HTOroBBIN KOHTPOJIB: MPE3EHTAIIMN TBOPUECKUX M HUCCIEIOBATEIbCKUX padboT

TeMbl ncciIe10BaTEIbCKUX NIPOCKTOB

1. Onpenenenue meI0YHOCTH MEYEHBS, KUCIOTHOCTH MOJIOKA M Ta3UPOBAHHBIX HATUTKOB.

Conepsxanne GocGopHOIl KUCTOTHI B Ta3UPOBAHHBIX HAIUTKAX.
2. CocTaBiieHHE COJSTHBIX CMECEH JIJIs1 TOCHITIKH J0POT B TOJIOJIE]] U UCCIIEIOBAHUE UX
3¢ PeKTUBHOCTH.
3. Onpezenenrie KAYeCTBEHHOTO U KOJIMYECTBEHHOTO COJEPKaHMs IPUMECE B BOJOIIPOBOIHOM
Y PEYHOH BOJE.
4. Co3laHre MeTaUIMYECKUX MOKPBITUI U U3JENUN ralbBaHOTEXHUUYECKUMU METOIAMH.
5. PacTBOpPBI, NPOBOLIMPYIOIIUE WU 3aMEISIONINE KOPPO3UIO METAIIOB.
6. 'paBUpOBaHNE METAIIIOB METOJIOM 3JIEKTPOIU3A.

TpeOoBaHNs K YPOBHIO NOATOTOBKH y4aIIUXCH

Yuyammecsi 10J1KHbI 3HATH:
e YTO TAaKO€ HAY4YHOE MHCCIEJOBAHUE, BMJBI HAy4YHO — MCCIEJOBATENbCKUX pPabOT
(pedepaTuBHAs, TPAKTUUECKAs, ONBITHO — SKCIIEPUMEHTAIbHAS );
e BUJBI U 3TAlbI IPOBEJCHUS HIKCIIEPUMEHTA, CIIOCOOBI 0()OPMIIEHUS €T0 PE3YJIbTATOB;
e OCHOBHBIC 33/1a4H U YCJIOBUS MPOBEICHHS HAOIIOICHHUS 32 SKCIIEPUMEHTOM;



e TEXHUKY O€30MaCHOCTH U TMpaBwia pPabOTBl ¢ XHUMHUYECKUMHU  BEIIECTBAMU
U 000pYyIOBaHUEM.
Yuyamuecs 10/2KHbI yMeETh:

. OpPraHU30BBIBATH U MPOBOJIUTH UCCIIEOBAHUE;
. dopMynupoBaTh LEAM W 3aa4d HMCCICIOBAHUS, BBLABHIaTh TMIIOTE3Y, OOOCHOBBIBATH
AKTyaJIbHOCTh TEMbI UCCIICIOBAHUS;
. IUTAHUPOBATh, MPOBOJUTH U ONMUCHIBATH HAOTIOACHHUS,
. OoTOMpAaTh U UCIOJB30BATh TEOPETUUECKUE 3HAHUS;
. CPaBHHBATh U aHATM3UPOBATH MOJTYYCHHBIC PE3yIbTaThl, JOPMYITUPOBATEH BHIBOIBL;
. 0(QOpPMIISITH PE3yJbTaThl UCCIIEIOBAHMUS;
. NpaBWIBHO 00pamaTbcs C U3BECTHBIMH PEAKTUBaMH W 00OpyHOBaHHEM, COOIIOIATh
npaBuiia 6e30MacHOCTH TPY/a;
. MIPUMECHSITH MTOJIYYCHHBIC 3HAHMSI HA TTPAKTHKE;
Hcnosb3yeMblil y4e0HO-METOAMYECKUI KOMILICKC!
[na yuumens:
1. Bockpecenckuit B.U., Helimapk A.M. OCHOBBI XHUMHUYECKOrO aHaim3a..M.:
«[Ipocemenuer, 1971
2. Hazaposa T.C., I'pabeukuii A.A., Jlappoa B.H. Xumuueckuii 3kCiepuMeHT B IIKOJE.
M.:«IpocBemenue», 1987
3. [Na6puensu O.C. Xumus. 9 knacc: TeTpaipb As 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabot / O.C. I'abpuensn, A. B. fAurykosa. — M.: [Ipoda, 2018.
4, [abpuensu O.C. Xumus. 9 kmacc: KOHTpoOJIbHBIE M mpoBepouHbie padotel/ O.C.
Iabpuenss [u np.]. — M.: JIpoda, 2018.
5. [Na6puensu O.C. Xumus. 9 knacc: xumudeckuii sxcnepuMenT B mkone/ O.C.I'abpuensn,

H.H. Pynos, B.1. TonkyHnos.. — M.:[Ipoda, 2016.
HNHuTepHer-pecypcesl:
1.http://him.1september.ru/ T'azera "Xumus" u caiit st yaurens "$ uay Ha ypoK XuMuu"
2.http://www.openclass.ru/ caiit oO6pa3oBarenbHblii OTKPBITHIH KIacc
3.http://pedsovet.su/ caiit [leacoser.py ( mpe3eHTAIMH, Pa3pabOTKH. . .)
4 http://www.zavuch.info/ caiit 3aBy4.unbO

Hna yuawuxca:

1.Crenun b/I., AnukOposa JL.}O. 3anumarenbHble 3a1aHust U 3QGEKTUBHBI OIBITHI 110 XUMHH.
Mockga. Jlpoda. 2006

2.Onekmponnble _pecypcewl (CD): BupTyanbHas Xxumuueckas Jaboparopus. Heopranudeckast
xumus. Oprannueckas Xumus. 9xmace», «O01as XuMU»

HNHTepHET-pecypcebl:
http://www.en.edu.ru/ EcrecTBeHHOHay4HBIH 00pa30BaTEIbHBIH MOPTAL.
http://www.alhimik.ru/ - AJIXMMUK - Barir mOMOIIHHUK, JIOIMaH B MOPE XMMHYCCKHUX BEIIECTB
U SIBJICHUM.
http://grokhovs.chat.ru/chemhist.html BceoOmiast ucropust xumuu. Bo3HUKHOBEHUE U pa3BUTHE
XUMUH ¢ ApeBHenmux BpeMeH 10 XVII Beka.
http://hemi.wallst.ru/ - DxcriepumenTaNBHBINA YIeOHUK 110 00IIEH XumuH 11t 8-11 Kiaccos,
NpeHA3HAYCHHBINA KaK JUIS M3Y4YeHUs] XUMUY "C HyIA", TaK U JJIsl MOJrOTOBKH K SK3aMEHaM.
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