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[osicHuTeLHAS 3aMIHCKA
HononuutensHas o0meoOpa3oBaTeibHas OOLIepa3BUBAIOIIAs POrpaMMa «XUMHYECKas JT1adopaTopHsd»
COCTaBJIeHa HA OCHOBE CIIEAYIOMINX HOPMATUBHBIX JOKYMEHTOB:

*  ®Depepanbublii 3akoH 0T 29.12.2012r. No273-03 «O06 obpazoBanuu B Poccuiickoit deneparmm»
(manee — @3 Ne 273).

* IIpuxa3z MunuctepctBa npocsemenus Poccuiickoit @eaepaunu ot 9 Hos6ps 2018r. Ne 196 «O6
yrBepkacHUU [lopsiaka opraHu3ald M OCYIIECTBIICHHsS 00pa3oBaTEIbHOH MESTENbHOCTH IO
JOTIOJTHUTENBEHBIM 00111€00pa3oBaTeIbHbIM porpaMMam» (¢ u3MeneHusiMu Ha 30 centsiops 2020
rojia).

* IlocranoBnenue I'maBHOTO rocyaapcTBeHHOro canuTapHoro Bpaua PO ot 28.09.2020r. Ne28 «O6
yTBepkAcHUH caHuTapHbix mnpaBun CII  2.4.3648-20 «CaHUTapHO-3IHIEMHOIOTHYECKUE
TpeOOBaHUs K OpraHM3alUsIM BOCIUTAHUS WU OOYYEHMs, OTAbIXa W O3ZOPOBIEHUS ACTEH U
MOJIOZEKIY.

* KoHmenmms pa3BUTHS TOTOJHUTEIBHOTO oOpa3oBanus neredt mo 2030 roma, PacmopsoxeHme
npaButTenbcTBa PO ot 31 mapta 2022 1. Ne 678-p

* IIucemo MunobpHayku Poccum ot 29.03.2016 N BK-641/09 «O HampaBieHUH METOIMYECKUAX
pexoMeHIanui» (BMecTe ¢ «MeToJUUeCKUMH PEKOMEHIALMSIMU 10 peau3aliy aJanTHPOBAHHBIX
JOTIOTHATENBHBIX ~ 00IIeo0pa3oBaTeNbHBIX  MPOTPaMM,  CIIOCOOCTBYIOIIMX  COIHAIBHO-
NICUXOJOTHYECKOH  peaOwinTauny, Npo(ecCHOHAIbHOMY  CaMOONPEAEICHUIO JAeTe ¢
OrpaHUYEHHBIMH BO3MOYKHOCTSIMHU 37I0POBBSI, BKJIIOYAs NETEH-MHBAIUIOB, C YIETOM HX OCOOBIX
00pa30BaTeNbHBIX MTOTPEOHOCTE).

* llpuka3z MunoOprayku Poccum ot 09.01.2014 Ne 2 «O06 ytBepxknenun [lopsaka mpuMeHeHUS
OpraHU3alMAMH, OCYLIECTBISIFOIMMH 00pa30BaTENBbHYIO 1ESTEIbHOCTD, JIEKTPOHHOTO O0YUYeHus,
JUICTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH MPH peann3alui 00pa3oBaTeIbHBIX IPOrPaMM».

* Ilucemo MwunHoOpHayku Poccum Ne 09-3242 or 18.11.2015 «O HanpaBieHuM WHQOPMAIUID
(BMecte ¢ «MeETOIMYECKUMH PEKOMEHAALUSIMH [0 TMPOSKTUPOBAHUIO JOMOIHUTEIBHBIX
0011epa3BUBAIOLINX MPOrpaMM (BKITIOYAsi Pa3HOYPOBHEBBIE IPOTPAMMBI ).

* TpeOGoBaHUs K JOMOJHUTEIBHBIM 00IE00Pa30BATENbHBIM OOIIEPa3BUBAIOIINM MIPOrpaMMamM s
BKIIIOYCHUSI B CHUCTEMY MEPCOHM(DUIMPOBAHHOTO (UHAHCHPOBAHHS  JOMOJHHUTEIHLHOTO
obpazoBanmst CeepioBckoi obmactu, [Ipukaz TAHOY CO «JiBopen momomexu» Ne 136-1 ot
26.02.2021

* IIpuka3z MunucTepcTBa 00pa3oBaHus U MOJOAEKHOH monuTrku CBepaioBckoi oomact Ne219-1
ot 04.03.2022 «o BHeceHMHM B MeToauuyeckue pexoMmeHmanuu «Pa3zpaboTka IOMOTHUTEIHHBIX
00111e00pa30BaTeNIbHBIX NpOrpaMM B 00pa30BaTENIbHBIX OpPraHH3AlMIX», YTBEPKICHHBIX
npukazom [AHOY CO «/IBoper momoaexu» ot 01.11.2021 Ne934-1.

*  Crparerus Boctiutanusi B PO no 2025 roga (Pacriopsbkenne  IlpaBurensctsa PO ot 29.05.2015
Ne996-p)

[Mpeanaraemas mporpaMma XHUMHYECKOTO Kypca HMEET eCTECTBEHHOHAYUHYIO HAlpaBJICHHOCTD,
opueHTHpoBaHa Ha yJamuxcs ¢ 10 mo 11 k1accoB, HHTEPECYIOIIUXCS UCCIIEIOBATEILCKOM JSSITETBHOCTRIO.
AKTYAJILHOCTBIO KpyXKa «XuMHUecKkas nabopartopusi» sIBISETCS TO, YTO OH OOecredYrBaeT
MPEEMCTBEHHOCTh Yepe3 peallu3alliio COJIepKaHHs €CTECTBEHHOHAYYHOT0 00pa30BaHUs, YePe3 CUCTEMHO-
JIESATEIIbHOCTHBIA TOAX0J] K 00pa30BaHMIO ITOAPACTAIONIETO TOKOJCHUS. TONBKO CHUCTEMHBIN IMOIXOI
MO3BOJISIET CO3/aBaTh 00Pa30BaTEIBHYIO CPEY, KOTOpas 00eCIIeYHBAET COMUAIN3AIINIO JIMYHOCTH U OoJtee
nmosHOo  (OPMUPYET  IO3HABATENbHBINM, I[IEHHOCTHBIH, KOMMYHUKATUBHBIA, PETYJATUBHBIA U
JISSATEIILHOCTHBI KOMITOHEHTBI COJIEpXKaHMs 00pa30BaHMs, YTO 3HAYMMO W aKTyadbHO B YCIOBHSAX
BBeaenus OI'OC.
Lens mnporpamMmbl. GOPMUPOBAHHE M pa3BUTHE Yy OOYYAIONIUMXCS HABBIKOB IPOBEICHUS
HCCIIEIOBATEIbCKUX PA0OT E€CTECTBEHHOHAYYHOM HANPAaBJICHHOCTH C HCIOJIb30BAHUEM IU(PPOBBIX
nmabopaTopuil Pa3IMIHbBIX THUIIOB.



SABIsICTCA (DOPMHUPOBAHUE Y YYANIMXCS TIYOOKOTO M YCTOHUYHMBOTO HMHTEpPEca K MHPY BEIIECTB U
XUMHAYECKUX TPEBPAIICHUH, MPHOOPETCHHUE HEOOXOIMMBIX MPAKTUYCCKUX YMEHHH WM HAaBBIKOB TI0
71a00paTOPHOH TEXHUKE.
3agaum:

® o0Opa3oBaTeibHbIE:
- MPUMEHEHNE METOJIOB MPOEKTOB (KPATKOCPOUHBIM MPOEKT — B paMKax ypoKa, TO €CTh H3y4UCHHE
MPOrpaMMHOTO MaTepuaia, CpPEeJHECPOYHBIA MPOEKT — W3y4eHHEe YIUIyOJeHHOTO MaTepuaia |
JIOJITOCPOYHEIH MPOEKT — 10 MaTepraaM HayqIHO-TIPAKTHUECKUX NCCIIeIOBAHNN );
- coOMIoZIcCHUE TPaBUJI TEXHUKH OE30ITACHOCTH IIPH BBITOJIHCHHE MPAKTHUECKUX PadoT M mpu padore ¢
nmabopaTopHBIM 000PyIOBAaHHEM;
- OBJIaJIeHNE METOINKOM MCCIIeTIOBAaHHS U IKCIIEPUMEHTHPOBAHNUS TIPU PEIICHIH YIeOHbBIX 3a/1aY;
-PUOOPETEHHE OIBITa HWCIOJIB30BAaHHUS METONOB HAYKH W IPOBEICHHS HECIOXHBIX (DH3NIECKUX,
XUMHYECKHUX, OMOJOTHYECKUX, TeorpaduuecKux OSKCIEPUMEHTOB IS HM3YYCHHS MPHUPOIBI U CBs3EH
YyeJI0BeKa C Hell.

® pa3BHuBalIIHeE:
-pa3BUTUC MMO3HABATCIIbHBIX HABBIKOB Y4YallIUXCA, YMCHHA CaMOCTOATCIIbHO KOHCTPYUPOBATH CBOU 3HAHUA,
YMEHHUSI OPHEHTHPOBAaThCS B HH(POPMAIIMOHHOM IPOCTPAHCTBE, AaHAJIM3UPOBATh IOIYYCHHYIO
MH()OPMALIIO, CAMOCTOSITEIIEHO BBIABUIaTh TUIIOTE3bl, YMEHHS IPUMEHATH PELIeHUS (TIOUCK HApaBJICHUS
Y METOJIOB PEIIECHUS MPOOIIEMEI);
-pa3sBUTHE KPUTHUECKOT'O MBIIUICHUS, yMEHHS HCCIIEA0BATENbCKO, TBOPUECKON EATEILHOCTH.

® BocnuTaTteJIbHas:
-BOCIIMTBIBATh YMCHUC COTPYAHHWYCCTBA yHAIIUXCA B IIPOLICCCE O6HI€HH$I, KOMMYHHKAaIIUH.
-opMHpOBaHKE MPEACTABICHUI O 3HAYCHUU €CTECTBEHHBIX HAYK B PEIICHUU MPOOJIEM HEOOXOUMOCTH
paloOHANIBHOTO MPUPOIOIOIB30BAHMS.
Mecto kypca «XumMmndeckas JJaboparopus»

[Iporpamma kypca «XuMuUecKas 1abopaTOpUsD» UMEET eCTECTBEHHOHAYYHYIO HAlpaBJIEHHOCTD,
KOTOpasi SIBJISICTCS BaXXHBIM HANpaBJICHWEM B Pa3BUTUM M (OPMUPOBAHWU Yy IIKOJBHUKOB
MIEPBOHAYATILHOTO [[EJIOCTHOTO MPEACTABICHHS O MEPE Ha OCHOBE COOOIICHHUSI UM HEKOTOPBIX XUMHUYECKHX
3HAHMM.

Mecto Kypca BHEypouHOH nearenbHOCTH B yueOHOM miane OY Kypc peammsyercs B 10-11
knaccax. O0beM mporpaMmbl cocTaBisieT 67 yacoB. OCHOBHOW (OpPMOIT pabOTHI SBIAIOTCS BHEYPOUYHBIE
3aHSTHSA, IPOBOAMMEIE B KabuHeTe XuMmuH. [lepen ydeOHBIMH M IPAKTHUECKUMH 3aHATUSMU TTPOBOJIUTCS
WHCTPYKTQXK C YYAIUMHUCS MO COOJIOACHUIO TEXHWKH OE30MaCHOCTH TIPU TPOBEIEHUHN SKCIIEPHMEHTA,
MO’KapHOH 0€30MacHOCTH, IPOU3BOICTBEHHOW CAHUTAPUH U JTMYHOW THTUEHBI.

HoBu3zna nporpaMmmsbl
e HaceImeHHOCTH 1 pa3HOOOpasue J1ab0paTOPHOTO AKCIIEPUMEHTA.
o llpoBenenne onbITOB He TpeOyer OoraTcTBa M pPa3HOOOpasusi XUMHUYECKUX pPEaAKTHUBOB.
Henocratomue peareHTHl MOXHO PUOOPECTH B aNTEKE WIIH XO3sIIICTBEHHOM MarasuHe.
e lIpocToTa 1 JOCTYITHOCTH Ja00OPATOPHOTO IKCIEPUMEHTA JAHHOTO KPYXKKa.
JlaHHBII Kypc apecoBaH HE TOJIBKO TEM IIKOJIHHUKAM, KOTOPHIE JIFOOST XUMHUIO U HHTEPECYIOTCS
€10, HO M TE€M, KTO CUHMTaeT €€ CIIOKHBIM, CKYYHBIM U OECIIOJIE3HBIM ISl Ce0sl IKOJIBHBIM MPEIMETOM,
aNEKUM OT IMOBCEAHEBHOM )KU3HU OOBIYHOTO YEI0OBEKA.

OcobeHHOCTH NPOrpaMMBbI
[IporpamMma paccunrtaHa Ha oOyd4aromuxcsi B Bo3pacte oT 16 mo 18 ser. Cpok peanusaiuu
mporpaMmbl — 1 TOJ, BKJIIOYAET TPYNIBl OOyYAIOMIMXCS Pa3HOTO BO3pacTa C OJMHAKOBBEIM YPOBHEM
HOATOTOBKH.
O6yuaromuecst 10-11 knaccos (16-18 ner)



Konn4yecTBo 3aHATHI 1 y4eOHBIX YaCOB B Ka:KI0i rpymme
Cpok 0CBOEHMS MPOrpaMMBbl: IPOrpamMMa «XUMHYecKast 1a00paTopHs» paccunTaHa Ha 1 ro.
PexxuM 3aHsATHIL: 3aHTHS TpoBOAATCA | pa3 B HeJleo 1o 2 Jaca.

prnna O6HIC€ KOJIMYCCTBO 4aCOB B I'0J] PexxumM 3aHATHS B HCOCIIIO

10 — 11 knacc 70 gacoB 1 3aHsATHE B HEACIIO

B3aumocBs3b ¢ IPOrpaMmMoii BOCIMTAHUS

[IporpamMma Kypca BHEYPOUHOM JISATEIILHOCTH pa3paboTaHa ¢ y4€TOM peKOMEHIalUi MPUMEPHOM
MPOrpaMMbl BOCIIMTAHUS. DTO TO3BOJSET HA NPAKTUKE COCIUHHUTH OOYYAIONIYI0 U BOCIHUTATEIILHYHO
JIeATEeIFHOCTh TeJarora, OpUEHTUPOBATh €€ HE TOJBKO HAa MHTEJUICKTyalbHOE, HO U Ha HPaBCTBEHHOE,
COIMATIbHOE Pa3BUTHE PEOEHKA. DTO MPOSIBIIACTCS:
* B BBIJICTICHUU B IIEJIM IPOTPAMMBI LICHHOCTHBIX IPUOPUTETOB;
* B IPUOPUTETE JHUYHOCTHBIX PE3yJbTATOB peANM3aIMU MPOTrpaMMbl BHEYPOUHOH NEATEIHHOCTH,
HaIIEAMNUX CBOE OTPAKEHUE U KOHKPETU3ALIUIO B IPUMEPHOU MporpaMme BOCITUTAHMS;
* B MHTCPAKTUBHBIX (OpMax 3aHATUH I OOYyYaroIIUXCs, OOCCICUMBAIONIMX WX BOBJICUEHHOCTH B
COBMECTHYIO C TI€IarOTOM U CBEPCTHUKAMU JESITEILHOCTD.

Oco0eHHOCTH PadOTHI MeAarora Mo MporpaMme
JlmaHOCTHOE paszBuTHE peOEHKa — TJaBHAS IeNb neaarora. JIMAHOCTHBIX pe3ybTaTOB Ieaaror
MOJKET JOCTHYb, VBIIEKas IIKOJbHWKA COBMECTHOH ¥ WHTEPECHOH UM O0OMM MHOTOO0Opa3HOM
JIESTEIbHOCTEIO0, TTO3BOJISIONICH PAaCKPHITh MOTEHIHMAT KaXXAOTO; WCIONB3ysd pa3Hbie (OpMBI pabOTHI;
yCTaHaBIUBAs BO BpeMsI 3aHATHIA TOOPOKENATEIBHYIO, TOAIEPKUBAIOITYI0 aTMOC(hEpy; HACKIIIAS 3aHITHS
[IEHHOCTHBIM CO/Iep)KaHueM. 3ajada reaarora, TpaHCIUPYs COOCTBEHHBIC YOKICHNS U )KU3HEHHBIN OTIBIT,
JIaTh BO3MOKHOCTH IITKOJIBHUKY aHAJTM3UPOBATh, CPABHUBATH U BHIOUPATE.

®opMbl IPOBEACHUS 3AHITHI:
- WHTEpPaKTHBHBIE JIEKLINHU C TOCIEAYIOUMH JUCKYCCHAMH,
- JIeKUWH;
- MPaKTHKYM II0 PELICHHUIO 33/1aY;
- peuIleHue 3a7a4 MOBBIIIEHHON CI0XKHOCTH;
- caMocCTosITeNnbHas paboTa;
- (poHTaNBHAS U MHAMBHIYAIbHAs paboTa;
- TECTHPOBaHHE;
- IMPOCKTHAA ACATCIbHOCTDb

INNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJabTaThl OCBOCHHS TIPOTPAMMBI OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTUTaOTCA B XO4€ 06yqu1/I$1 XUMHUHU B €INHCTBEC y‘-IC6H01>i nu BOCHI/ITaTeJII)HOfI NCATCIIBHOCTHU
o0pa3oBaTeNnbHON  OpraHu3allid B COOTBETCTBUM C  TPAAMIMOHHBIMH  POCCHHUCKUMHU
COHI/IOKy.]'IBTypHI)IMI/I nu )IYXOBHO-HpaBCTBCHHBIMI/I OEHHOCTAMU, HpI/IHfiTBIMI/I B 06HI€CTB€
MIPaBHJIaMU ¥ HOPMaMH TIOBEJICHUS M CITOCOOCTBYIOT IIPOIIeccCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U
COITATM3AIINN 00YJarOIITUXCSI.

JImuHOCTHEIC PE3YIBTATEI OTpPaAXAaOT T'OTOBHOCTH 06yqa}oumxcs1 PYKOBOJACTBOBATLCHA
CHCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/ICHTaL[I/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha €€
OCHOBC, B TOM 4YHCJIC B 4aCTHU:

1) marpuoTHYECKOro BOCHUTAHMS: MPOSBIECHUE LIEHHOCTHOIO OTHOLIEHMSI K OTEYECTBEHHOMY
KyJIbTYPHOMY, Hay4HOMY W HMCTOPHYECKOMY HACIEAUIO, MOHMMAHHE 3HAYECHHUSI XUMHUYECKOH



HAYKH{ U TEXHOJIOTUH B )KU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTUU SKOHOMHKH Poccuu 1 cBoero
pErHoHa;

2) TIpaxIAaHCKOrO0 BOCIUTAHMUA: TPEACTABICHUE O COLMAIBHBIX HOpPMax M MpaBUIAX
MEXJIMYHOCTHBIX OTHOLICHUM B KOJUIEKTUBE, IPOSBICHHE KOMMYHMKATUBHOW KYJIBTYPBI B
pa3sHOOOpa3HOM COBMECTHOM JESTEIbHOCTH; CTPEMIIEHHE K B3aUMOIIOHUMAHHIO U B3aMOIIOMOLIN
B IIpolecce yueOHOH M BHEY4eOHOU JEsATEeIbHOCTH; TOTOBHOCTh OLIEHMBATh CBOE IOBEACHUE U
IMMOCTYIIKHM CBOHX TOBapI/IH_ICf/’I C IO3MIMU HPABCTBCHHBLIX U IIPABOBLIX HOPM C YYCTOM OCO3HAHHA
IIOCJIEICTBUM IOCTYIIKOB;

3) ¢dopMupoBaHHs EHHOCTH HAYYHOTO TIO3HAHUS: MHPOBO33PEHUYECKHE IPEACTABICHUS O
BEIIIECTBE U XMMMUYECKON PEAKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
U HeoOXOAMMBIE ISl NMOHMMAaHMs CYIIHOCTH HAay4YHOW KapTUHBI MHpa; OCO3HAHHME LIEHHOCTH
HAYYHOTO MO3HAHMSA JUISl PA3BUTHUS KaXKIOTO YEIIOBEKA M MPOU3BOAMTENBHBIX CHJI OOIIECTBa B
LIEJIOM, POJIM U MECTa HayKH «XUMHUS» B CUCTEME HAayYHBIX MPEACTaBIECHUIN O 3aKOHOMEPHOCTSX
pasBUTHSL HPUPOJBI, B3aMMOCBS3AX 4YEJIOBEKa C MPUPOJHOW M TEXHOJIOTMYECKOH Ccpenoi;
[IO3HABaTEJIbHAs MOTHBAllMsI M HHTEpEC K OOY4YeHMIO, TOTOBHOCTb U CIOCOOHOCTh K
CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIEIOBATEIbCKOW JEATENBHOCTH, K OCO3HAaHHOMY
BbIOOpPY HalpaBICHUS U YPOBHS AaJbHEHIIIET0 00y4YeHHUS;

4) BocIIUTaHMS KYJIbTYpPBI 30POBbS: OCO3HAHUE LIEHHOCTH U3HH, OTBETCTBEHHOI'O OTHOILICHUS K
CBOEMY 3/I0pOBbIO, YCTAHOBKA Ha 3/10pOBBII 00pa3 )KW3HU, OCO3HAHUE MTOCIE/ICTBUI U HENIPUSTHE
BPEIHbIX NPUBBIYEK (YMOTpEeOJIEHUsS] aJIKOroJisd, HAPKOTUKOB, KYypeHHs), HEOOXOAUMOCTH
coOUIIO/IeHHSI TTpaBUJ1 OE30MIaCHOCTH MPH OOpaIeHUN C XUMHUUYECKUMH BELIECTBAMHU B yUEOHBIX U
YKU3HEHHBIX CUTYalUsX;

5) TpymoBoro BocnuTaHus: GopMUpOBaHKE IIEHHOCTHOTO OTHOIICHUS K TPYAOBOM IESTEIbHOCTH
KaK €CTECTBCHHOW MOTPEOHOCTH YENIOBEKa M K MCCIICAOBATEIILCKOM JIEATEIILHOCTH KaK BBICOKO
BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTBE; pPa3BUTHE MHTEpPeca K MPOPEcCusiM, CBI3aHHBIM C
XUMHEH, B TOM 4HcIie K TpodeccusiM HayuyHoU chepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpeann3aluu
B 9TOI1 cdepe;

6) DKOJOTMYECKOTO0 BOCHUTAHUA: OCO3HAHHE HEOOXOJUMOCTH OTHOLIEHUS K TPHUPOJE Kak
VCTOYHUKY >KM3HU Ha 3€MJIEe, OCHOBE €€ CYILECTBOBAHUS; MOBBIIICHUE YPOBHS JKOJIOTMUECKON
KYJIbTYpbl: NPUOOpPETEHHE ONbITa IUIAHUPOBAHUS TIOCTYNIKOB U OLIEHKHM HX BO3MOKHBIX
HOCJEACTBUM Il OKpYXKarolllel cpelibl; 0OCO3HAHHE IJI00AJIBHOIO XapakTepa 3KOJIOTHYECKHX
npobeM U MmyTed MX peleHHs]; ClIOCOOHOCTh NMPUMEHATh 3HAHMS, MOJydaeMble MPH U3YYEHUU
XUMUH, IS peIIEHUs 3a/]1a4, CBA3aHHBIX C OKPYKAIOLIEH CPEeo; aKTUBHOE HENTPUATHUE ICHCTBHM,
IPUHOCAIIMX BPeJ OKPYKAIOLIEH Cpefie; OCO3HAHUE CBOEH POJIM KaK TpakJaHUHA U NOTpeOuTeNs
B YCIIOBUSAX B3aMMOCBS3U IPUPOJHON, TEXHOJIOIMYECKOM M COLMAIBLHOM Cpel; TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU AEATEIBbHOCTH DKOJIOTHYECKON HAIIPABIECHHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OOY4YalOIIMXCSl, OCBOMBIIMX MpOrpamMMmMy IO XHMHUU
OCHOBHOrO  oOmiero  oOpa3oBaHMs,  BKJIOYAIOT:  YCBOGHHE  MEXKIUCHUIUTMHAPHBIX
(MeXnpeIMEeTHBIX ) OHATUH, OTPAXKAIOIINX MaTepUalbHOE EAMHCTBO MUpPa U MPOIECC MO3HAHUS
(BelecTBO, CBOMCTBO, SHEPrus, SIBJICHHE, HAyYHBIM (PaKT, 3aKOHOMEPHOCTb, TMIIOTE3a, 3aKOH,
TeopHsi, HaOJIOJeHUEe, H3MEepeHHe, HCCIEeAOBaHNe, SKCHEPUMEHT W JpYyTue); OBIAJCHUE
YHHUBEPCAIbHBIMU  Y4€OHbIMH  JAE€WCTBUSMHM  (IIO3HABATENbHBIMH, KOMMYHHUKAaTHUBHBIMU,
PEryJIATHBHBIMH), BAXKHBIMH JJIs1 TOBBIIEHUS 3((EKTUBHOCTH OCBOEHUS COIEPKaHUS y4eOHOTO
npeaMera, OpMHUPOBAHUS KOMIIETEHIIHM, a TAK)Ke MPOEKTHO-UCCIIEI0BATEIbCKON JesITeIbHOCTH



00ydJaronumxcsi B Kypce XUMHH; CITIOCOOHOCTh WX HCIIOJIb30BaTh B y4e€OHOM, TO3HABATEILHON U
COLMAJIBHOM MPAKTHUKE.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

YMEHUSI HCIHOJIb30BaTh MPHEMbl JIOTHYECKOTO MBIIIJICHUS TP OCBOCHUU 3HAHMIM:
pacKpbIBaTh CMBICI XMMUYECKHUX TOHATUN (BBIIEISATH MX CYIIECTBEHHbIE MPHU3HAKHU,
yCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMHU MOHSITHIMHM); aHAJIU3UPOBATh, CPABHUBATh, 0000IIATh,
BEIOMpATh OCHOBAaHUS JJs KIACCU(UKANMA ¥ CHUCTEMATHU3AallMH XUMHUYECKUX BEIIECTB U
XUMHYECKHX peaklUd; YCTaHaBIMBATh HMPUUYMHHO-CIECICTBEHHBIE CBS3H MEXAYy OOBEKTaMu
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHbBIC, NEAYKTUBHBIC, 110 AHAJOTUN);
npejyiaraTh KPUTEPUU U BBISIBIATH OOIME 3aKOHOMEPHOCTH U NPOTUBOPEUUS] B M3Y4aeMbIX
IpoLeccax U sIBICHUAX; JeNIaTh BHIBOJIBI M 3aKIIFOUEHHS; YMEHUS IPUMEHSTH B IIPOLIECCe MO3HAHUS
noHsATUs  (IpeaIMETHbIE M METalpeaMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCIIOJIb3YEMbIE€ B XHMHUM, MPEOOPa30BBIBATH MOJCIIbHBIC MPEJCTABICHUS — XMUMHYECKUN 3HAK
(cUMBOJ JIeMEHTa), XUMHUYecKass popmyia U ypaBHEHHE XUMUUYECKON Peakuu — MPU PEIICHUU
yueOHBIX 3a/a4y; C yY4ETOM JTHUX MOJICIbHBIX MPEACTaBICHUM XapaKTephu30BaTh H3ydaeMble
XUMHUYECKHE BEUIECTBA U XUMUUECKHUE PEAKIUU.

ba3oBble ncciienoBareibcKue AeCTBUA:

YMEHUS NPUMEHSATh METO/bl HAYYHOI'O MO3HAHUS BEIIECTB U SIBJICHUN HA IMIUPUUYECKOM
U TEOPETUYECKOM YPOBHSIX B Y4eOHOIl MMO3HABATENbHOW M MPOEKTHO HCCIIENOBATEIbCKOM
JIeATEIbHOCTH; YMEHUS HCIIOIb30BaTh IIOCTABJIICHHBIE BOIPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS M CaMOCTOSTEIbHO CTaBUTh BOIPOCHI; AHATU3UPOBATh (DAKTHI, BBIABIATH U
dbopmynupoBath npodiaemMy, OnpeAesaTh Leldb U 3aJa4i, COOTBETCTBYIOIINE PEIICHUIO TIPOOIEMBI;
IpeUIaraTth OIMUCATEIbHYIO I OOBSICHUTEIBHYIO THIIOTE3Yy M OCYIIECTBISTH €€ TPOBEPKY;
YMEHHsI TPOBOJUTH H3MEPEHUS HEOOXOIUMBIX MapaMeTPOB, BBIYHUCICHUS, MOJCIUPOBAHHE,
HaOJIOCHUST U JKCIEPUMEHTHI (peajbHble U MBICICHHBIE), CAaMOCTOSTEIEHO MPOTHO3UPOBATH
pe3ynbTathl, GOpMyIupoBaTh 00O0OIIEHNS M BBIBOJBI MO pE3yJibTaTaM IPOBEIEHHOTO OIbITa,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O IPOJEIaHHON paboTe;

Pabora ¢ nnopmanmeii:

YMEHUSI OpPHEHTUPOBATbCS B PA3IUYHBIX HMCTOYHMKAX HHPOpPMALUU (HAYYHO MOMyJspHas
JUTepaTypa XUMHUYECKOrO COJIEp)KaHus, CIpaBOYHble MOcoOus, pecypcsl  WHTepHera);
aHaM3upoBaTh  MH(GOpPMAIMI0O W KPUTMYECKM  OLIEHUBAaTb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb, OTOMPATh U MHTEPIPETUPOBATh MHPOPMALIUIO, 3HAUUMYIO JUIS pEeIIeHUs
yueOHOW 3a7aun; YMEHHUS NMPUMEHSTbh Pa3lWyHble METOAbI U (OPMYIUPOBATH 3aIPOCHl MPU
MOMCKE U 0TOOpe MH(pOpMaIIUU, HEOOXOIUMOM JIJIsl BBIMOJTHEHUST YIEOHBIX 3a/1a4; UCIIOJIb30BATh
UHPOPMALIMOHHO KOMMYHUKATHUBHBIE  TEXHOJOTMM M pa3IMYHbIE ITOMCKOBBIE CHUCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY TMpeACTaBIeHUS HHPOpMAIUU (CXEMBI,
rpaduku, quarpaMmbl, TaOJUIBI, PUCYHKU U Apyrue GOopMbl); YMEHUS UCIOJIb30BaTh HAYUYHBIN
A3BIK B KQUeCTBE CPEJCTBa paboThl ¢ XMMHUYECKON MH(OpMAIHel; TPUMEHATh MEXIIPEIMETHbIE
3HAKW ¥ CHMBOJIBI, hOpMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY, MCIOJIb30BaTh U IPEOOPa30BHIBATH
3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIITHOCTH.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMCHHA O6IJ_ICHI/ISI (HHCLMGHHOﬁ n yCTHOﬁ KOMMYHI/IKaI_[I/II/I)Z MMPEACTaBJIATH ITOJYUCHHBIC
PE3YyIbTaThL IMO03HaBaTCIILHOM ACATCIIBHOCTH B YCTHBIX H IIMCBMCHHBIX TCKCTaX; Hy6J'II/ILIHO



BBICTYIIAaTh C TIPE3CHTAllMEH pe3yJabTaTOB  BBHIMOJHEHUS XHMHYECKOTO OSKCIEPUMEHTA
(uccnenoBaTeNbCKOM 1ab0paTOPHON WIIM MPAaKTUYECKOH paboThl, Y4eOHOrO MPOEKTa); B XOJe
auanora u (W) JUCKYCCHH 33/1aBaTh BOIPOCH IO OOCYKZaeMOM TeMe U BBICKA3bIBATh UJIEH,
(dbopMyIHpOBaTH CBOM MPEATIOKEHHUS OTHOCUTENIBHO BHIMIOJIHEHUS MPEITI0KESHHON 3a1a4u;

YMEHHS y4eOHOro COTpyAHHMYEeCTBa (TPYyNIoOBas KOMMYHHKAIWS): YydYacTBOBaTh B
rpynnoBbIX (hopMax paboThI: INIAHUPOBATH OPraHU3AIMIO0 COBMECTHOM paOOTHI, ONPEACIIATH CBOIO
pOJb, pacmlpeleNiaTh 3aJadd MEXJy WICHAMH TPYIIbI; BBIIOIHATE CBOK YacTh pPabOTHI,
KOOPJIMHUPOBATh CBOU JICUCTBHUS C ICHCTBUSAMU APYTUX YWICHOB KOMAHIbI, ONPECIIATh KPUTCPUU
10 OIIEHKE Ka4eCTBa BBIIIOJIHEHHOW pa0OThI; pemiaTh BO3HUKAOIIKE TPOOJIEMbl HA OCHOBE ydeTa
00X WHTEPECOB U COTJIACOBAHUS TO3HIIMIA, y4aCTBOBATh B OOCYKICHHH, OOMEHE MHEHUSIMH,
«MO3TOBOM HITYpME» U IPYruX (popmax B3amMOCHCTBHSI.

PeryasiTuBHble YHHBepcaJbHbIE yUeOHbIE 1eiiCTBHS:

OBJI/ICHUE YHMBEPCAJIbHBIMU Y4YE€OHBIMU PETYJIATHUBHBIMU JEHCTBUSMHU BKIJIIOYAET pa3BUTHE
caMOOpraHu3alii, CAaMOKOHTPOJIS, CAMOKOPPEKIIMM, B TOM YHCIIE: YMEHMS pelaTh y4yeOHbIE U
UCCIIEIOBATEIbCKUE 3a[aud: CAMOCTOSATENBHO BbIOMpPATh CIOCOO pelieHus yuyeOHOH 3ajnauu
(cpaBHMBAaTh HECKOJIBKO BapHUaHTOB peEIIEHUs, BbIOMpaTh Haubojee MOAXOIAIIMN C ydyeToM
CaMOCTOSITENIEHO BBIJICJICHHBIX KPUTEPUER), TUIAHUPOBATH CBOIO pabOTy MpHU pelIeHu y4eOHOMH
WIA MCCIENOBATENbCKOM 3aJaud; Ha OCHOBE IIOJIYYEHHBIX pE3yJIbTaTOB (OPMYIUPOBATH
0000111€HNsT U BBIBOJBI, MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOLECCOB; AHAIU3MPOBATH
pe3yabpTaThl: COOTHOCHUTH CBOM JEHUCTBHS C IUIAHUPYEMBIMHM pPE3YJIbTaTaMH, OCYIIECTBIATH
CaMOKOHTPOJIb ACITEIbHOCTH; KOPPEKTUPOBATh CBOIO IEATEIBHOCTh HA OCHOBE CaMOAHalIM3a U
CaMOOILICHKU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yibTaTbl OCBOGHHS NPOrpaMMbl IO XHMHUU OCHOBHOI'O OOILEro
o0Opa3oBaHus Ha YriyOJEHHOM YpPOBHE MMEIOT 00Ilee coaepKaTelbHOe SAPO C MPeAMETHBIMU
pe3yibTaTaMu 0a30BOr0 YPOBHS, COTJIacOBaHbl MEXAY CO0O0H, YTO MO3BOJISIET pean30BbIBATh
yriayOleHHOe M3y4YeHHe KaK B paMKax OTJAEIbHBIX KJIAaCCOB, TaK M B paMKax peajn3aluu
UH/IMBUYAJIbHBIX 00pa3oBaTeNbHbIX TPAeKTOpPUH, B TOM YHCIE MCIOJB3Ys CETEeBOE
B3anMoJieiicTBue opranu3zanuu. I1o 3aBepuieHnn peanusanuy IporpaMMbl yriIyOJIeHHOTO YPOBHS
oOyuJaroluecs: CMOTYT JieTallbHee OCBOUTh MaTepuall, OBJIaIeTh PACIIMPEHHBIM KPYIOM MOHATUI
U METOJIOB, pelaTh 3a7a4n 00jee BHICOKOTO YPOBHS CIOXKHOCTH.

[IpeameTHBIC pE3yNbTAaTHl BKJIIOYAIOT: OCBOCHHE OOYYAIOUIMMHUCS HAYYHBIX 3HAHUH,
YMEHUN U CIIOCOOOB JEHCTBUM, CHEIU(UUECKUX IS MPEIMETHON 0051acTH «XUMUS»; OCHOBBI
Hay4YHOT'O MBILIJICHUS; BUABI IESITEIBHOCTH I10 MOJYYEHUIO HOBOT'O 3HAHMS, €r0 UHTEPIIPETALIUH,
npeoOpa30BaHUIO M MIPUMEHEHUIO B PA3IUYHBIX YUCOHBIX M PEATbHBIX JKU3HEHHBIX YCIIOBUSX;
o0ecrneynBaroT BO3MOXKHOCTD YCIICITHOTO 00YUYEeHHsI Ha CIIEeIYIOIIEeM YPOBHE 00pa30BaHMUs.

K koHmy oOydyeHust Kypca TpeAMETHbIE pe3yJIbTaThl JOJDKHBl ~ OTpa)arb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUM:

OcBoeHne BaXKHEHIINX 3HAaHUH 00 OCHOBHBIX HOHSATHAX U pazfesiaX XUMHH, XHMMHUYECKOH CUMBOJIUKE.

OBnageHne yMEHUsIMH HaONMIOAaTh XMUMUYECKUE SIBJICHUS, MPOBOAUTH XMMHYECKUH 3KCIIEPUMEHT,
MPOU3BOJIUThH PACUYETHl HA OCHOBE XUMHUYECKUX (POPMYIT M YpPAaBHEHUH XUMHIECKHX PEAKIIUH.

Pa3BuTHE MO3HABATENBHBIX HHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B MpOIlecce MPOBEACHUS
XUMHUYECKOTO JKCHEPHMEHTa, CaMOCTOSTENIbHOTO TIPUOOpPETeHHsT 3HAHWW B  COOTBETCTBUU C
BO3HHUKAIOIUMH OTPEOHOCTSIMH.



Bocrnutanue OTHOIIEHUS K XUMUH KaK K OHOMY M3 ()yHITAMEHTAIHHBIX KOMITOHEHTOB €CTECTBO3HAHUS
U 3JIEMEHTY O0IICYEIIOBEUECKOMN KYIbTYPHI.

[IpumeHeHne OMYYCHHBIX 3HAHUN, YMEHUH U HaBBIKOB JUIsl 0€30MIaCHOTO MCIIOJIh30BAHMS BEILIECTB U
MaTepUanoB B OBITY; JUIA PEIICHHUS NPAaKTUYCCKUX 3a/Ja4 B MOBCEIHEBHOW JKU3HH, MPEAYIPEHKICHUSL
SIBJICHU, HAHOCALIMX BpeJl 37I0POBBIO UEIOBEKA U OKpY KAIOIIeH cpefe.

Y4yeOHbIi IJ1aH.

Ne Tema 3aHATHA KoanyecTBo yacoB Dopmbl
Oobmee Teopus [pakTuka arrecranum/
KOHTPOJIsI
1. Beenenue. 4 2 2 [legarornueckoe
HabroneHne

2. OcHOBBI 18 7 11 JlaGopatopHsIit
AHAJTUTUYECKOU MIPaKTUKYM
XHMHHU.

3. OcHOBBI 26 4 22 JlaGopatopHsiit
Ka4yeCTBEHHOTO MPaKTUKyM
aHaIusa.

4. OcHOBBI 10 3 7 JlaGopatopHsiit
KOJINYECTBEHHOTO MPaKTUKyM
aHaIusa.

5. [Mpumenenue wmeromoB | 12 2 10 JlaGopatopHsiit
XMMHUYECKOTO aHan3a MPaKTUKYM
B OXpaHe OKpyKaroliei
cpeapl U KOHTpOJe
KayecTBa  NPOJYKTOB
TTUTAHUSL.

UTOoro 70 18 52
Coaepxanne y4e0HOr0 IjiaHa
1. Benenne.

Hayunslli SKkcnepuMEHT U €ro poib B mo3HaHuu. IlorpemHocts 3kcnepuMeHTa. OlieHKa
norpemHocTell. OOpaboTKa pe3yibTaTOB AKCHepuMeHTa. TpeboBaHust k oTdeTy. OOOpyIoBaHWE U
peakTuBbL. XUMHUYECKas MOCcyAa OOIIero 1 CrielUaIbHOTO Ha3HaYeHHs. MBIThE U cymika mocyabl. TexHuka
0e30macHOCTH W OCHOBHBIE TMpaBwia pabOThl B XUMHUYECKOW naboparopuu. OkazaHue mepBOi
MEIULIUHCKON TOMOIIH.

2. OcHOBBI aHATUTHYECKON XUMHUH.

[Ipeamer, 3aaa4n U METOIbI AHATTUTUYECKON XUMUU. AHAIN3 U CUHTE3. AHAIMTUYECKAsI XUMUSI-HAYKa
0 METOJax aHajn3a BellecTBa. XUMHUUECKUH aHainn3. Buasl xumudeckoro aHann3sa. KauecTBeHHBIN aHAIN3:
unenTrudukanus u ooHapyxkenue. KonmndectBeHHbIH aHanmm3. CTaguy aHATMTUYECKOro mporiecca: oToop
npoObl, TOJATrOTOBKA MPOOBI K aHaNn3y, W3MEpeHHe, OIEHKA pe3yJbTaTOB W3MEpEeHHs. 3HauYeHHUE
AHAJIMTUYECKOTO KOHTPOJII B HApOJHOM XO34MCTBE M OXpaHE OKpyxkaroumed cpensl. Bxnax pycckux
YYEHBIX B Pa3BUTHE aHATUTHYECKON XUMHH.

PactBopumocts BemiecTB. CriocoOBI BBIpaXEHHSI KOHIIEHTPAIMM PAacTBOPOB (IIPOIEHTHAS, MOJISPHAS,
HOpMaJsbHasA). DKBHUBAJIEHT. 3aKOH SKBHBAJICHTOB. 3aKOH IEHCTBYIONIMX Macc. XUMHUYECKOE paBHOBECHE.
[Mpuamun Jle-Illatense. Monnoe mnpowmsBeneHue Boawl. llomstuss o BomopomHoMm mokasarene (pH)
pactBopoB. Metoapl u3mepenust pH. Muaukaropwl. Bydepuble pactBopsl. Mexanmsm OydepHOro
neiicteus. 3HaueHue Oy(epHbIX pacTBOPOB B OYBOBEJACHUH U OHOJIOTHH. | OMOTEHHBIE W TeTepOreHHBIE



cuctembl. O0pazoBaHHE M PACTBOPEHHE OCAIKOB. 3HAYCHHE PEaKUUH OCAXKIACHUS ISl XUMHUYECKOTO
aHanmm3a. Kommouaneie cucteMbl. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuuu. OKUCIUTETH |
BOCCTaHOBUTENH. [Ipolieccsl B XMMUYECKOM aHAJIN3E.
3. OcHOBBI Ka4eCTBEHHOI'0 aHAJIN3A.

Knaccudpukanms peakumid B KadecTBEHHOM aHajimu3e. OCHOBHbIE MPUHLMIBI KaYeCTBEHHOTO aHaHU3a.
HpoOubiii u cuctemublii aHanu3. Kimaccudukanus KaTHOHOB MO aHAIUTHYECKUM rpymmam (6 Tpymm).
Knaccudpukanms aHMOHOB TO pacTBOPUMOCTH colieii Oapuss u cepeOpa H  OKHUCIHUTENBHO-
BOCCTaHOBHUTEJBHBIM CBOWcTBaM. KadecTBEeHHbIE peakIMU aHWOHOB Pa3HBIX aHAIMTHYECKHX Tpynn (3
rpymnisl). MackupoBaHue.

4. OcHOBBI KOJINYECTBEHHOI 0 AaHAJIN3A.
3agauu U METOZBI KOJIMYECTBEHHOTO aHaIN3a: TPABUMETPUUECKUI U TUTpUMeTpuueckuil. Knaccudukanus
TUTPUMETPUYECKUX METOOB 110 BHIAM peakuuil (KUCIOTHO-OCHOBHOE, OCaAUTEIbHOE, OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHOE,  KOMIUICKCUMETPHUYECKOE  THTPOBAaHME); IO  NPHUMEHSEMBIM  pacTBOpam
(mepMaHraHaTOMETpHs, HOTOMETPHS, XPOMATOMETPHS, OpoMaTroMmeTpwsi, apreHromeTpus). OCHOBHBIC
oIepaLuy KOIWYECTBEHHOIO aHaIN3a: B3BEIIMBAHNE, OTMEPHUBAaHUE, TUTPOBaHKE, (PUIBTPOBAHMUE.
TutpoBanue. CyIIHOCTb METOJA. Y CTAHOBJICHUE TOUYKHU 3KBUBAJICHTHOCTH. MHaukaTopel. CTaHAapTHBINA
(TUTpOBaHHBIN) PaCTBOP, CHOCOOHBI ero NpurotoBieHus. CtannapTusanus pactBopoB. KucioTHo-ocHOBHOE
TUTPOBaHHE.
JKecTkocTh BOJIBI, IPUYMHEI €€ BOSHUKHOBEHHUs. Buapsl xectkocTu. Criocod ycrpanenwus. Ompenenenne
JKECTKOCTU BOJPBI.

5. IIpuMeHeHHe MeTO0B XMMHYECKOI0 aHAJM3a B OXpaHe OKpY:Kawolleil cpeibl U KOHTpOJIe

Ka4ecTBa NPOAYKTOB MUTAHUS.
Yenmosek u Omocdepa, atmocdepa, ruapocdepa. YPOBHH IKOJOTHUECKHAX IMPOOIEM. AHTPOIOTEHHBIE
VCTOYHHKH 3arps3HEHUS OKPYXKAIOLIEH cpelbl. XapakTep BO3JIEHCTBUS BPEIHBIX BELIECTB HA YEJIOBEKA.
[Monstre IAK (npenenbHo-I0MyCTHMBIE KOHIIGHTPAIMH) BPEJHBIX BELIECTB B aTMocdepe , Tuapocdepe,
MUILIEBBIX MTPOAYKTAX.
[IpuMeHeHne METOIOB XMMHYECKOTO aHaim3a B oxpaHe arMmochepsl, ruapocdepsl, auTochepsl.
OnpeneseHue coliepKaHus XJIOPUAOB B MPOOAX MPUPOAHBIX M OUUIIEHHBIX CTOUYHBIX BOI.
KonTponp xadecTBa MpoayKTOB MHUTAaHUSA. AHANINW3 KadyecTBa MOJIOKA M MOJIOYHBIX NMPOIYKTOB. AHaIHu3
COKOB U (PYKTOB Ha cOJiepKaHWE acCKOPOMHOBOW KHCIOTHL. OOHapykeHHe Kpaxmalla B TPOIyKTax
MTUTAHUSL.
Ponb BUTaMUHOB U JIEKapCTBEHHBIX INPENapaTOB I YesIOBeKa. XUMHUECKHE MPOIECChl B OpraHu3Me
yesoBeka. [IpaBmiibHOE MCTOIB30BAHKE JIEKAPCTBEHHBIX MPENapaToB: aclUPUH, aHTUOMOTHKH, UHCYIIVH,
MIPUPOJIHBIE JIeKapcTBa. M3yueHne cBOMCTB acIMprHA U Tlapaleramora.
OKCKYpCHMH Ha OYHCTHBIE COOpPYKEHHUS, B XHM. J1aOOpaTOpWIO TPOW3BOJICTBA MPOAYKTOB MHUTAHUSA
(x11e60KOMOHMHAT, MOJIOKO3aBO/I, MEJIBKOMOHMHAT, MICOKOMOMHAT).



IIpunoxenue
MarepunajIbHO-TEXHHYECKOe o0ecrniedeHue
Hnst obecrieueHusl peaju3alydyd MPOrpaMMBl MPENNoiaracTcsi HCIoib30BaHUue 0a3bl yuyeOHOTro
kabuneta xumud MAOY muneii Ne 100. B kaOuHeTe XUMHH HMEETCA AOCTATOYHAS KOJUIEKIUA
MYJIBTUMEINHHOTO 00eCIeUeHHs U IPYTUX AIIEKTPOHHBIX 00pa30BaTeNbHBIX PECYpPCOB, KOMIBIOTEP.
IleyaTHbIe MOcOOUA:
e [lepuoanyeckas cucteMa XuMuueckux snemeHToB J.1. Menaeneesa.
e Tabnuna pacTBOPUMOCTH KHCIIOT, OCHOBaHUH, COJICH.
e  Psj akTHBHOCTH METAJLIOB.
Texnuyeckue cpencraa 00yueHus
Krnacchas nocka
Hudpossie nadoparopuu no xumud RELEON
HoyTtbyku ¢ mporpaMMHBIM o6ecriedeHreM s IUPPOBBIX TabopaTopuit
HNutepakTuBHas J0CKa
JKpaHHO-3BYKOBbIE MOCO0Usi
e MynbsruMenuitHple (TEQpOBBIE) 00pa30BaTENEHBIE PECYPCHI, COOTBETCTBYIOIIME COACPIKAHUIO
o0y4deHus
Oo6opyioBaHue KJacca (B COOTBETCTBUU C CAHUTAPHO — THTHEHNIECKIMI HOPMaMH )
e  VYYeHHYECKHUE CTOJBI 2 MECTHBIE C KOMIUIEKTOM CTYJIbEB
e Cron yuuTenbCKui ¢ TyMOOi
o [lIkadsr 11 XxpaHEeHUS TOCOOWH U MPOYETO MaTepuaia
e HacTeHHble 1OCKH 17151 BBIBEIINBAHUS WITFOCTPATUBHOIO MaTepual
e  BrITspKHOM miKad
e JlabopaTopHOE 000pyIOBaHUE
e HaGopsl peakTHBOB

Oopa3oBaTebHble 3J€KTPOHHBIE PECYPChI:
e  http://mon.gov.ru/pro/fgos/MunncrepcTBo 00pasoBans U Hayku Poccuiickoii demepanuu.

o  http://standart.edu.ru/®@enepansubiit I'ocynapcrBennbiit O6pasoBarenbubiii CTaHmapT.

e http://katalog.iot.ru/Karanor o0pa3oBaTebHbIX peCypcoB ceT MHTEpHET IS IIKOJIBL.
e  http://school-collection.edu.ru/ Enunas xomiekuus udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.



http://www.google.com/url?q=http%3A%2F%2Fmon.gov.ru%2Fpro%2Ffgos%2F&sa=D&sntz=1&usg=AFQjCNFuXzcH3FAMeo7mZ0o9wpUKQooRjg
http://www.google.com/url?q=http%3A%2F%2Fstandart.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHys9EfvFresXKf1vqEmDLk1ORwMA
http://www.google.com/url?q=http%3A%2F%2Fkatalog.iot.ru%2F&sa=D&sntz=1&usg=AFQjCNFTRBYjZmPn3F9rBFuUz2nrDjx9YQ
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F%2520&sa=D&sntz=1&usg=AFQjCNF7TlQEs1l-XAndc0BVAl3BWFy8Yw

Cnmcok JIMTepaTypsl
Jans nmeparora
1. Dunuknonenus maus gerei. Tom 17. Xumusa. «KABAHTAx», M., 2003
2. Cremmunb.[l., AnukGepoBall.lO.,3anumarensupie 3amanust u d(QEKTHBHIE ONBITHl MO XHMHUH.
«JIPODA», M., 2002
3. Cremunb./l., AnmukoepoBall.}O., Kuura nmo xumuu yist gomarnrsero ureHus.. « X UMW S», M., 1995
4. Anexcunckuii B.H., 3anumarenbubie onbITel o xumun.. «[IPOCBEILIEHUEY, M., 1995
5. IlpodunbHoe oOydeHWe. DNEKTHBHBIE Kypchl. Xumus s rymaHutapueB 10, 11 xiaccel
Cocrasurens H. B. Hlupmmna. U3a-Bo «Yuurens», Bonrorpaz, 2006.
6. Herpagunmonnsie ypoku. Xumus 8-11 kmaccel. M3a-Bo «Yuurenb», Boarorpam, 2004.
7. Xumus. [IpoektHas gesarensHocTh yuamuxcs. Cocrasutens H. B. lupmuna. U3a-Bo «Yuurtensby,
Bonrorpam, 2007.
8. IOauHA. M., CyukoBB. H.,Xumus B ObiTy. M. «Xumusi», 1981.
9. KykymkunlO. H.,Xumus Bokpyr Hac. M., «Bsicmias mkonay, 1992.
10.Ky3emenko H.E.,EpemunB.B., ITonkoBB.A., Hauana xumuu. B 21. - M.. 1-1  DenepanbHas
KHUroToprosast komnanus.2013.
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Kanennapusliii yueOHbIii rpaduk

[Ipunoxxenne

Ne Henensa KonnuecTtsBo 9acos
T1/T1 dopma KOHTPOJISA
< Tema 3anaTuii
4
£ £ o
) = =]

1 1l memens | 1 1 2 Hayunsiit skcriepument. TpeboBanmsa k | Ilemarormueckoe
0(hOPMIICHHIO OTYETA. HaOII0CHUE

2 2uemens |1 1 2 ObopynoBanne u peakTuBbl. MbIThE¢ u | JlabopaTopHbIit
cymka mocynsl. TexHuka 0€30MacHOCTH | MPAaKTUKYM
IpH pab0Te B XUMHUUIECKOH JTAOOPATOPHH.

3 3uenens |1 1 2 IIpenmer, 3a1a4n u MeTobl | JlabopaTopHbIi
aHATUTHYECKOH XUMUH. 3HavyeHUE | MPaKTUKYM
AQHAIUTHYECKOH XHMHH B  HapOIHOM
XO035UCTBE U OXPaHE OKPYKAOIIEH cpeabl.

4 4uenens |1 1 2 CriocoObl  BeIpaxeHUs1 KoHIEeHTpanuu | JlabopaTopHbIit
pactBopoB. MousipHass ¥ HOpMallbHas | IPaKTUKyM
KOHIICHTPAIIHH.

5 Suenens |1 1 2 Pemenne 3amad mo Tteme: “CmocoObl | JlaGopatopHsIit
BBIpaKEHMsI KOHIIEHTPAI[MH PacTBOPOB’ . IIPaKTUKYM

6 6 Henens 2 2 ITP Nel: “IIpurotoBnenue pactBopa c | JlabopaTopHsbIit
3aJaHHOM MOJISIPHOM KOHIIEHTpauuen”. MPAKTHKYM

7 7uepens | 1 1 2 OKBUBAJCHT.  3aKOH  DKBUBAJCHTOB. | JlabopaTtopHBIii
Xumnueckoe pasBHoBecue. [IpuHnun Jle- | mpakTukym
ITaTense.

8 8uemenst | 1 1 2 [lonsitTne o BomopomHOoM TOKazarene | JlaGopaTtopHsIit
pactBopoB. Munukatopel. IIP  Ne2: | mpakTukym
“Onpenenenre pH pacTBOPOB ¢ TOMOIIEIO
MOTEHIIMOMETpa .

9 9menens |1 1 2 Bydepnpie pactBopel m uX 3HaveHue. | JlaGopaTtopHBIit
O0pa3oBaHue U paCTBOPEHHE OCAKOB. NPaKTUKYM

10 10 nenens | 1 1 2 OKHCINTENHEHO-BOCCTAHOBUTEIHHbBIE JlaGopartopHblit
PEaKIHH. HPaKTHKYM

11 11 nenens 2 2 IIP  Ne3: “Uzyuenme oxuciutenbHo— | JlabopaTopHbIit
BOCCTaHOBHUTEJHHBIX CBOWCT | MPaKTHKyM
nepMaHraHata Kajuusl W IepeKucu
BOJOpOAA”.

12 12 mepens | 2 2 OcHOBHBIE TpUHIMUIBL KadecTBeHHOro | Ilegarornueckoe
aHanmu3. JIpoOHBIN M CHCTEMHBIN aHaNU3. | HaOmro/IeHHne

13 13 nenens 2 2 IMIPNe 4: “O6nHapyxenue xatuoHoB 1 | JlabopaTopHbIit
anaymtrdeckoit rpymsl (Na*,K* NH4"). PaKTHKYM

14 14 venens 2 2 IIPNe 5: “OGnapyxenue katuoHoB 2 | JlaGopaTopHbIit
aHanuTU4Ieckoi rpynmel (Ag* ,Ph?"). NPaKTUKYM

15 15 nenenst 2 2 IMIPNe 6: “O0Hapyxenue katuoHoB 3 | JlaGopaTopHEIit
anamutnueckod  rpymnel  (Ca?*,Ba?"). | npaktukym

16 16 nenens 2 2 IMIPNe 7: “O6Hapyxenue katuoHoB 4 | JlaGopaTopHBbIit
anamurt. rpynnst (A3 Cré* Zn?*). IPAKTUKYM

17 17 nenens 2 2 ITPNe 8. “O0napyxenue katnoHoB 5 | JlabopaTopHbIii
AHATUTHYECKOM IPYIIITBI NPaKTUKYM
(Fe** Fe* Mn?* Mg?").




18 18 Henens IIPNe 9. “O6napyxenue KaTuoHOB 6 | JlabopaTopHbIit
AHAJIUTUYECKOI IPYNIBI | IPaKTUKYM
(Co?* ,Cu?* Ni?* ,Cd?").

19 19 nenens ITPNe 10. “Ananu3 cMecu KaTuoHOB Bcex | JlabopaTopHbIit
AHATUTUYIECKHX TPYIIT . MIPAKTHKYM

20 20 Henmemst Knaccudukarms AHHOHOB Ha | [lemarorudeckoe
AHAJTMTHYECKHE TPYIIIEL. HaOIr0/IeHHe

21 21 nenens IMPNe 11: “OO6napyxenue aHHOHOB | JlabopaTopHBIit
lanamutudeckoit  rpymmbel  (SO42,SOs% | mpakTHKyM
,82032',CO32',PO43').

22 22 nenens ITPNe 12: “Ob0napyxenue aHnoHoB 2 | JlabopaTopHbIii
anaymurt. rpynnst (CI-,Br-,1-,§%). IPAKTUKYM

23 23 Henens IMPNe 13. “OOHapyxeHue aHHOHOB 3 | JlaGopaTopHBbIit
AHAJTUTUYECKOI IPYMNIBI | IPAaKTUKYM
(NO3 ,MnO,4 ,CH3;COO").

24 24 nwenens [TPNel4: “Ananu3 cmecu aHuoHOB Bcex | JlabopaTopHbIit
AQHAJIMTHYECKUX IPYII. IIPAKTUKYM

25 25 wenens 3amaun W METOAbl KOJIHYECTBEHHOTO | JlaGopaTopHBIit
aHaIusa. OcHOBHBIE OTepaluy | MPaKTUKyM
KOJINUECTBEHHOTO aHAJIM3a.

26 26 Henenst Knaccuduxarms TuTpuMeTpudeckux | JlabopaTropHsiid
MeToA0B. TuTpoBaHue. VYCTaHOBJIEHUE | MPAKTUKYM
TOYKH TUTpoBaHus. UHAMKATOPEI.

27 27 nenens ITIPNel5: “IIpuroroBrneHue u | JlabopaTopHsiii
crangaptuzanus 0,1 H. pacTBopa COJIIHON | MPaKTUKYM
KHCIIOTHI .

28 28 nenens XKectkocts Boapl. CrocoObl ycrpaneHus | JlabopaTopHsblit
JKECTKOCTH. MIPAKTUKYM

29 29 nenens [IPNel6.  “Ompeneneane  BpemeHHOH | JlaGopaTopHBIit
JKECTKOCTH  BOJIbI KHCJIIOTHO-OCHOBHBIM | IPAaKTUKYM
TUTPOBaHUEM .

30 30 venmemnst YemoBek u Owocdepa, rtumpocdepa, | JlabopaTopHbIit
atMocdepa. YPOBHM  SKOJIOTMYECKUX | NPAKTUKYM
npooJieM. [Tpumenenue METOJIOB
XMMUYECKOTO  aHajgu3a B OXpaHe
OKpY’KalolleH cpeJibl.

31 31 menena IIPNe 17. “Omnpenenenue coxaepxkanus | JlabopaTtopHblit
XJIOPUIIOB B Ipo0ax  MPHUPOJHBIX H | IPAKTUKYM
OYMIIIEHHBIX CTOYHBIX BOI .

32 32 menend ITPNe 18: “Ompenenenue coaepxkanus | JlabopaTtopHblit
acCKOpOWHOBOM KHCIIOTBI B COKaX H | IPaKTUKyM
¢bpykTax’.

33 33 menend ITPNe 19: “O6napyxenue kpaxmana B | JlabopaTopHbIii
MPOJIYKTaX MUTAHUS . MPaKTUKYM

34 34 nenens Xumusi M 370poBbe uenoBeka. Poib | JlabopaTopHsIit
BUTAMUHOB U JIEKAPCTBEHHBIX MPETAPaTOB | MPaKTUKYM
JUI 4eJoBeKa. XMMHYECKHE TPOLECCHl B
opraam3me  yemoBeka.  [IPNe  20:

“H3yuyeHue  CBOICTB  acmupuHa U
napaneramona’.

35 35 Henensa Brimonnenue uHauBUAyaneHbIX | [lemaroruyeckoe
UCCJIEIOBATENbCKUX IIPOEKTOB. 3aluTa | HaOmrojeHue

MTPOEKTHBIX padoT.




