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IHosicHuTEeNbHAA 3aNIMCKA

JlononHuTenbHas obuieodpa3zoBarenbHas (oOmiepa3BuBatonias) mnporpamma «llo3Haém xummuio
yepes SKCIepUMEHTHI U 3a/1aui») MMEET eCTEeCTBEHHO-HAy4YHYI0 HampaBieHHOCTh. [Iporpamma ynemnsier
0co00€ BHHMMaHHUE BBIMOJIHEHUIO OOYYAIOUIMMUCS XHMHUYECKOTO OJKCHEpUMEHTa — JabopaTOpHBIX
OTIBITOB U MPAKTHYECKUX pabOT, 4TO MO3BOJIMT UM HA MPAKTUKE U3YYUTh 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHUYECKHX IPOLECCOB, Pa3BUTh IPAKTUYECKUE YMEHHUS W HABBIKU IIJJAHUPOBAHUS, MOJATOTOBKH,
IIPOBEJICHUS, aHAJIM3a U MHTEPHPETAlUU MOJYyYEHHBIX DKCIEPUMEHTAIbHBIX PE3Yy/IbTaTOB, HAYYUTHCS
MPUMEHSTh TEOPETHUYECKHE 3HAHUA AJI1 OOBSICHEHMS] XMMHUYECKUX IMPOILIECCOB, MPOUCXOAUINX, B TOM
yyclie B CHUTyalMsIX O KM3HEHHOro  Xxapakrepa. (OcCO3HaHHOE  BBINOJIHEHHE  XHMHUYECKUX
HKCHEPUMEHTAIBHBIX PabOT CIOCOOCTBYET MOBBIIICHUIO MOTHBAIMU K M3y4eHUIO XUMHH. [Iporpammoit
MPESYCMOTPEHO TaKXKe pelIeHrue 00y4yarolUMHUCs Ka4eCTBEHHBIX U KOJIMYECTBEHHBIX 33134 PAa3IUYHbIX
TUIIOB U YPOBHEN CIIOKHOCTH, B TOM YHCII€ OJIUMITMATHBIX. BBHIOTHEHNIO XUMUYECKOTO SKCIIEPUMEHTA
U PELLEHUIO 3a/1a4 00s513aTeNbHO JOHKHO MPEIIIECTBOBAThH 3HAKOMCTBO O0YYAIOIINXCS CO CBSI3aHHBIMHU C
HUMHU 3JIEMEHTaMH COZEpKaHUS.

IIporpamma paspadorana ¢ y4éToM TpeOOBaHMil CJIeIYIOIIMX HOPMATHBHBIX NPABOBBIX
AKTOB M IroCy/1apCTBEHHBIX MPOrPAMMHBIX I0KYMEHTOB:

- @epnepanbHbiii 3akoH OT 29.12.2012 Ne 273-d3 «O6 obpazoBannu B Poccuiickoii denepanum»
(nanee — @3);

- ®enepanpHblii 3akoH Poccuiickoit @enepaunn ot 14.07.2022 Ne 295 @3 «O BHeceHMH
n3meHeHui B @enepanbhbpiii 3aK0H «O0 oOpazoBanuu B Poccuiickoit Denepanumy;

- ®epnepanbubiii 3akoH 0T 24.07.1998 Ne 124-®3 «O06 OCHOBHBIX TapaHTHUAX MpaB peOEHKA B
Poccuiickoit ®eneparun» (B pegakuuu ot 20.02.2026 r.);

- Konnenuus pa3ButHs JONOJHHUTEIBHOrO oOpa3zoBanus aeredd a0 2030 roma, yTBepKICHHas
pacnopsbxkenueM [IpaButensctBa Poccuiickoit @enepanuu ot 31 mapra 2022 r. Ne 678-p;

- VYka3 Ilpesunenra Poccuiickoit @enepannu ot 21.07.2020 Ne 474 «O HalMOHANIBHBIX LEIAX
pasButusi Poccuiickoit ®enepannu Ha nepuos 10 2030 rogay;

- VYka3 IIpesunenta Poccuiickoit @enepaunu ot 09.11.2022 Ne 809 «O6 yrBepxkaeHuu OCHOB
rOCy/IapCTBEHHOW TMOJMTUKH IO COXPAaHEHUI0 U YKPEIUICHUIO TPAIUIMOHHBIX POCCUHUCKHUX
JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTENY;

- IlocranoBnenue I'maBHOrO rocyaapcTBeHHOro caHutapHoro Bpada P® ot 28.09.2020 r. Ne 28
«O6 yrtBepxkaennn CanlluH 2.4.3648-20 «CaHUTapHO-3MIUAEMUOIOTHYECKUE TPeOOBaHUS K
OpraHM3alMsIM BOCIIUTAHUS U O0yUYEHHs], OTAbIXA U 03J0POBIEHUS J€TEN U MOJOJCKNY;

- Ilocranonenme IlpaButensctBa Poccuiickori ot 11.10.2023 Ne 1678 «OO06 yTBep)aeHUU
[IpaBua mpUMEHEHHs OpraHU3alMsIMU, OCYIIECTBISIOIIMMHE 00pa30BaTENbHYIO JEATEIBHOCTS,
AJIEKTPOHHOTO OOYYEHHUs, TUCTAHIIMOHHBIX OOpa30BATENBbHBIX TEXHOJOTUH TPH pealu3aluu

00pa30BaTeNbHBIX IPOrpaMM»;



- Ilpuka3z MunuctepcTBa TpyAa U counanbHou 3amuThl Poccuiickoit @enepanuu ot 22.09.2021 r.
Ne 6520 «O06 yrBepxkaeHun mpodeccuoHanbHoro cranmapra «llemaror JOMONHUTETHHOTO
o0pa3oBaHUs IeTel U B3POCIBIX);

- IIpuka3z MunucrtepctBa npocsenienus Poccuiickoit @enepamuu ot 27.07.2022 r. Ne 629 «O6
yTBepkaeHnn llopsaka opraHu3alid U OCYIIECTBJICHUS OOpa30BaTEIbHOM IESITEIbHOCTH II0
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam»;

- IIpuka3z Munucrepcra npocseuienus Poccuiickoit ®eneparu ot 03.09.2019 1. Ne 467 «O6
yrBepkAeHun lleneBoil  Monenu  pa3BUTHUSL  PErMOHANBHBIX CHUCTEM JOMOJHUTEIBHOIO
o0pa3oBaHMs JACTEH;

- Ilpukxa3z MuHHcTepcTBa HAYKH M BhIcIIero oOpasoBanusi PO u Munucrepcrsa npocsenieHust PO
ot 05 aBrycra 2020 r. Ne 882/391 «O6 yrBepkaenuu [lopsiaka opraHn3aluy U OCYILECTBICHUS
o0pa3oBaTeNbHON JEATENHHOCTH TpU ceTeBoM (opme peanmszanuu  00pa30BaTEIbHBIX
MIPOrpaMMm»;

- Ilucemo MunoOpnayku Poccum Ne 09-3242 ot 18.11.2015 «O nHampaBieHUH HHPOPMALIUN
(BMecTe ¢ «MeToaMYECKMMHM PEKOMEHJALUAMU 110 IPOEKTUPOBAHUIO JOIMOJHUTEIbHBIX
o01epa3BUBAIOIINX TPOrPaMM (BKJIIOUYAsT PAa3HOYPOBHEBBIC TPOTPAMMBI)»);

- IIlucemo MunoOpHayku Poccum ot 28.08.2015 Ne AK-2563/05 «O  MeToIUYECKHX
pekomeHmauuax (BMecte ¢ «MeETOOAMYECKMMH  PEKOMEHJALUsSMU [0  OpraHu3aluu
o0pa3oBaTeNbHOW  JEATENBHOCTH C  HCIOJNB30BAaHHMEM  CETEeBBIX (OpM  pealn3anuu
00pa3oBaTeNbHBIX MPOTPAMM);

- IIucemo MunucrepctBa npocsenieHus Poccuiickoit ®eneparuu ot 07.05.2020 Ne Bb-976/04
«PexoMeHanMu MO peanu3alid BHEYPOUHOM JIeATENbHOCTH, MPOTpaMMbl BOCIUTAHUS U
COLMAJIM3ALMN M JIOMOJHUTEIBHBIX O0O0IIe00pa30BaTeNbHbIX MNPOTpaMM C TMPUMEHEHHUEM
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUIY;

- Ilpukaz MunucrepcTBa 00pa3oBaHUs U MOJIOASKHOU MOMUTHKA CBEpIIIOBCKOW 00JIaCTH OT
30.03.2018 Ne 162-J1 «O6 yrBepxkaeHun KoHuenuuu pa3BuTHs 0Opa3oBaHUs Ha TEPPUTOPUHU
CaepiioBckoit obmactu Ha iepuoa a0 2035 rogay;

- Ilpukaz MunucrepcTtBa 00pa3oBaHUsl U MOJIOASKHOW MOMUTHKKA CBEpAIOBCKOW 00JIacTH OT
29.06.2023 Ne 785-]1 «O6 ytBepxknenun TpeOoBaHWUN K YCIOBUSM M TIOPSIOKY OKa3aHUS
rOCyIapCTBEHHOW  yCIAyrd B  commanbHON  chepe  «Peammsamuss  TOMOJHUTEIBHBIX
00pa3oBaTeNbHBIX IPOrPAMM B COOTBETCTBUU C COIIMATBHBIM CEPTU(UKATOMY;

- Ilonoxxenne o momoJHUTETBHBIX 001mIe00pa3oBaTenbHBIX Nporpammax ['TAHOY CO «/IBopert
MOJIOACKHN», YTBEpKIACHHOE TpuKa3zoM oT 18.05.2026 Ne 703-1.

AKTyaJbHOCTh NPOrPaMMBbI: XUMUYECKas HayKa U XMMHUYECKOE MPOM3BOACTBO B HACTOsLIEE
BpeMs pa3BHUBAIOTCS 3HAUUTENBHO ObICTpee JII00OH IpYroil oTpacin HayKU M TEXHUKU U 3aHMMAIOT BCE
0oJsiee IpOYHbIE MO3UIUHU B )KM3HU YelloBeueckoro oodmectsa. [lanHas nmporpaMmma OyneT JOMOIHEHHEM

K OCHOBHOMY KypCcy XUMHUHU B §8-9 Kilaccax, Iie pacCMaTpUBAIOTCS BEILIECTBA, OKPYXKAIOIINE YEJIOBEKa B



IIOBCEIHEBHOU KU3HH.

HoBu3Ha mnporpaMmbl COCTOMT B JMYHOCTHO-OPHEHTUPOBAHHOM oOOyueHHH. Ponb yuurens
COCTOUT B TOM, YTOOBI CO3/1aTh KaXXJIOMY OOYYaroIEMYCsl YCIOBUS IJIsl PACKPBITUS M pealu3aliy ero
CIOCOOHOCTEH, CUTyalluH C UCHOJIb30BAHUEM Pa3IMYHBIX METOAOB OOY4EHUs, NIPU KOTOPBIX KaKIbIi
o0yyJaroImuiicsl mpujaraeT COOCTBEHHbIE TBOPUECKUE YCHJIUS U MHTEIUICKTYAJIbHBIE CIIOCOOHOCTH MpHU
pELIECHUH MOCTABJICHHBIX mepe HUM 3anad. C 1enpio moBbImeHus 3QPeKTUBHOCTH 00pa30BaTEILHOTO
mporiecca  HMCIOJIB3YIOTCSL  COBPEMEHHBIE  MEJaroru4eckue  TEXHOJOTMM:  METOJ  NPOEKTOB,
HCCIIEI0BATEIbCKUE METObl, MH(OPMALIMOHHbBIE TEXHOJIOIMH O0Y4EHUs, a TaKKe HOBOe 000pyI0BaHKE
nenTpa «Touka poctay.

Lear mnporpammbl: (GopMUpOBaHHE y O00y4arOMIMXCs IIyOOKOTO M YCTOHYMBOTO MHTEpeca K
MUPY BELIECTB U XUMUYECKUX MPEBPAIICHUH.

3agaum nporpamMmbl

¢ (opmMupoBaHHe 6a30BbIX XUMHUYECKUX 3HAHUH;

¢ (hopMUpPOBaHHE CAMOCTOSATEIILHOCTH M ITO3HABATEIBHOTO MHTEPECa YUaIUXCS;

® BOCNHTAaHHE OTHOIIEHUS K XHMHUHM Kak K OJHOMY U3 (PyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IeYeTI0BEYECKON KYIbTYPHI;

e (opMHUpOBaHHE OTHOIICHUS K XMMHHM KaKk BO3MOXKHOW oOjacTu Oymymied NpakTHYECKOU
NesTeNbHOCTH;

® [IpUBJICUYCHHUE YUAIIUXCS K HAYYHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH.

JIMYHOCTHBIE PE3YJIBTATDI:

1) maTproTHYECKOE BOCIIUTAHUE:

® [IPOSIBICHUE I[IEHHOCTHOIO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HAy4yHOMY U
HCTOPUUYECKOMY HaCIIEAMIO;

® [IOHMMaHHME 3HAYEHUS XUMHUYECKOW HAYKU M TEXHOJOIMH B JKU3HU COBPEMEHHOI'O OOILECTBa,
B Pa3BUTHUU SKOHOMUKH Poccuu U cBOero pernoxa;

2) rpaX1aHCKO€ BOCIIUTAHHE:

® CTpEeMJIEHHE K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipolecce y4eOHOH M BHEy4eOHOMU
NesTeIbHOCTH;

® TOTOBHOCTb OLEHMBATh CBOE IIOBEJIEHHE M TMOCTYIKM CBOMX TOBAPHILEH C MO3UIMUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUI MOCTYIIKOB;

3) LIEHHOCTH HAY4HOT'O [TO3HAHMS:

® MHUPOBO33PEHUYECKHE MPEICTABICHHS O BEIIECTBE U XUMUYECKOI peakiuy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Da3BUTHs HAayKd M HEOOXOOUMBIE [UId MOHUMAHUS CYIIHOCTHM Hay4dyHOU
KapTUHBI MUDA;

® OCO3HaHHME LICHHOCTU HAy4HOIO MO3HAHMA JUISl PA3BUTHUS KaXJOTO YEJIOBEKa, POJIM M MecTa
XMMHAYECKOH HAyKd B CHUCTEME HAYYHBIX IPEJICTaBICHUH O 3aKOHOMEPHOCTSAX PA3BUTHUS MPUPOJBI,

B3aUMOCBSA35X YEJIOBEKA C IPUPOJIHON U TEXHOIOTUYECKON CPEIOH;



4) BocnuTaHuE KyJIbTYPBbI 310POBBL:

® O0CO3HaHHE LIEHHOCTH U3HU, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKA Ha
3JI0POBBIIl 00pa3 )KU3HU;

® OCO3HaHWE HEOOXOAMMOCTH COONIOZCHUS TpaBUJl OE30MAaCHOCTH TIpU OOpalieHuu ¢
XUMHAYECKMMH BEIIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYaIHAX;

5) TpyAOBOE BOCIIUTAHUE:!

e (opMHUpOBaHHE IICHHOCTHOTO OTHOIIECHUS K TPYAOBOM JESATEIbHOCTH KaK €CTECTBEHHOU
MOTPEOHOCTH YeJOBeKa M K HCCIENOBATENbCKON NEeATEIbHOCTH KaK BBICOKO BOCTPEOOBAaHHON B
COBPEMEHHOM OOIIIECTBE;

e pa3BUTHE HHTEpeca K MpodeccusM, CBSI3aHHBIM C XUMHEW, B TOM 4HuClIe K Hpodeccusm
Hay4yHOU ceprl, 0cO3HaHNE BO3ZMOKHOCTH CaMOpeaIn3aluu B 3TOH cdepe;

6) SKOJIOTUYECKOE BOCITUTAHUE:

® 0CO3HaHHE HEOOXOJMMOCTH OTHOIIEHUS K IPUPOJIe KaK UCTOUHUKY KU3HU Ha 3emiie, OCHOBE
ee CyIECTBOBaHMUS;

e puOOpETEeHHE ONbITA MJIAHUPOBAHUS IMOCTYNKOB U OLIEHKH X BO3MOXHBIX MOCIEACTBUI AJisi
OKpY>Karollen Cpeibl;

® CIOCOOHOCTh NMPUMEHSATh 3HAHMS, MMOTyYaeMble MPU U3YUYEHUU XUMUH, JJIS pelleHus 3ajad,
CBA3aHHBIX C OKPYKAIOIIEH CPENoi;

® AKTUBHOE HENPUATUE IEUCTBUMN, IPUHOCAIINX BPE] OKPYKAOLIEN CPELE;

® TOTOBHOCTb K YYAaCTHIO B MPAKTUYECKON JEATEIbHOCTH SKOJIOTMUYECKON HApPaBICHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

bazosvie nocuueckue oeticmsusi:

® DACKpBIBaTh CMBICT XHMMHUYECKHX MOHATUN (BBIACNATH HUX CYIIECTBEHHBIC MPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSAMHU );

® aHANM3MPOBATh, CPAaBHMBATh, 0000IIaTh, BHIOMPATH OCHOBAHUSA IS KIACCUPUKAUH U
CUCTeMAaTH3allMi XUMUYECKHUX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

® yCTaHABJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXI1Y 00ObEKTaMH U3YUCHHUS;

® CTPOWTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, 110 AHAIOTHN);

e [peajiaratb KPUTEPUU U BBIABIATH OOIIKME 3aKOHOMEPHOCTU M MPOTHUBOPEUMSI B M3y4aeMBIX
nporeccax U sIBICHUSX;

e JenaTh BBIBOJIBI U 3aKIIIOYCHHUS; MMPUMEHATH B MPOLIECCEe MO3HAHUS MOHATHS (IIPEIMETHBIE U
METarpeIMETHbIC), CUMBOJIIMYECKHE (3HAKOBBIC) MOJICNIH, MCIIOJIb3YeMble B XHMMHHU, MPEOOPa30BBIBATH
MOJIeTIbHBIE TPE/ICTaBICHUS (XUMHUYECKUM 3HaK, XuMmuueckas (opmyna, ypaBHEHHE XHUMHUYECKOMN
pEeaKIim) MpY PEIICHUHN YICOHBIX 3a]1a4;

® XapaKTepu30BaTh HM3y4yaeMble XHMHUYECKHE BEIIECTBA W XHMHUYECKHE PEaKLUUU C YYETOM

MOJICJIBHBIX TIPEICTABIICHHI.



Bazosvie uccnedosamenvckue oeticmeusi:

® MPUMEHATh METOAbl HAYYHOIO IIO3HAHUS BEIIECTB U SBJICHUM Ha OSMIHUPUYECKOM U
TEOPETUYECKOM YPOBHSX B YU€OHOH MO3HABATEILHON M MMPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

® aHanM3upoBaTh (AKTHI, BBIBIATH U (GOPMYIUPOBATH MPOOIIEMY, ONPEAENIATh LeNib U 3a7auH,
COOTBETCTBYIOIIHME PEIICHHUIO MTPOOJIEMBL;

e [peasiaraTth ONUCATENbHYI0 WJIN OOBSICHUTEIbHYIO THIIOTE3Y U OCYIIECTBISTH €€ MPOBEPKY;
MIPOBOJIUTh W3MEPEHUs HEOOXOJMMBIX MapaMeTpOB, BBIYMCICHUS, MOJCIHMPOBAaHUE, HAONIOACHUS U
SKCIIEPUMEHTHl  (peajbHble W  MBICIIEHHBIE), CaMOCTOSITEIbBHO IPOTHO3UPOBATh  PE3YJIbTAThl,
¢dbopMynupoBath 0000IIEHHS M BBIBOABI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITa, HCCIEI0BaHUS,
COCTaBJISITh OTYET O MpOJIeTaHHON padoTe.

Paboma c ungopmayueri:

® OpPHUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpMALUU (HAyYHO-TIOMYJIApHAs JUTepaTypa
XHUMHUYECKOT0 COIep KaHus, ClIpaBOYHbIe Tocoous, pecypcsl MHTepHeTa);

e aHAMM3MPOBaTh HHGPOPMALMIO W  KPUTHYECKH OIICHHWBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH, OTOMPATh U HHTEPIPETUPOBATH WH(OPMAIIHIO, 3HAUUMYIO JUIsl peIIeHUs yueOHOH
3a/1auu;

® IPUMEHATh pPA3JIUYHbIE METOJbl, HMHCTPYMEHTHI M 3allpoChl MpPH TOUCKE M OTOOpE
nH(OpPMALIUKM WM JTAaHHBIX W3 HMCTOYHUKOB C YYETOM MPEAJIOKEHHOH yueOHOW 3afaud U 3aJaHHBIX
KpUTEPUEB;

e BbIOMpATh, AaHAJU3UPOBATh, CHCTEMATU3UPOBATb U HHTEPHPETUPOBATH HH(OPMAIIIIO
Pa3NUYHBIX BUJOB U (OPM MpeCTaBICHUS (CXeMbl, rpaduKy, AUarpaMMbl, TAaOIUIbI, PUCYHKU U IpYTHe
hopms);

® UCIOJb30BATh HAYYHBIN S3bIK B KAUECTBE CPENICTBA pabOTHI ¢ XUMUYECKON HH(OpMaIUeii;

® IPUMEHATh 3HAKU U CUMBOJBIL, (OpMyIbl, aOOpeBHAaTypbl, HOMEHKIATYPY, UCHOJIb30BaTh U
peoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPE/ICTBA HATIISTHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpCaAIbHbIE y4eOHbIEe ACHCTBUS:

® IIPEACTABIATH IIOJIyYEHHBIE pE3y/IbTaThl II03HABATEIBHON JAESATEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTAaX;

e nyOJMYHO BBICTYNAaThb C TpPE3EHTalMed  pe3yabTaTOB  BBIMOJHEHUS  XUMHYECKOTO
IKCTIEpUMEHTA (MCCIEA0BATEIIbCKOM JIA00PATOPHOM MIIM MTPAKTUYECKON pabOThI, y4EOHOTO MPOEKTA);

e B XOj€ AMajora u (UiaM) AMCKYCCHHU 33JaBaTh BOIPOCHI 110 00CYKJaeMOil TeMe U BbICKa3bIBATh
uaeu, GopMynupoBaTh CBOU MPEII0KEHUS OTHOCUTEIHHO BHIOTHEHHUS MPEATIOKEHHOM 3a1a4u;

® [UIAHUPOBATh OPraHHU3AlMI0 COBMECTHOW palOThbl, OMPEAEIATh CBOIO POJb, PACHPEICNISATH
3a/lauy MEXAY WIEHAMU TPYIIIbI;

® BBINOJHATH CBOIO 4acTh pabOTHI, KOOPAWHUPOBATH CBOU JIEHCTBHSA C ACUCTBUSMH APYTHX

YICHOB KOMAaHABI, OIIPEACIIATE KPUTCPHUH IO OLICHKE Ka4€CTBa BBITIOJTHCHHOM pa6OTI>I;



e pelaTh BO3HUKAIONME MPOOJIEMbl Ha OCHOBE yueTa OOIIMX HHTEPECOB M COIIACOBAHUSA
MO3ULMH, y4acTBOBaTh B OOCYKAEHHU, OOMEHE MHEHMSMH, «MO3TOBOM HITypME» U APYrux (opmax
B3aUMOJCHCTBUS.

Pezynamuenvle ynugepcanvhule yuedHvle 0eticmeus:

® CaMOCTOSITENIbHO BBIOMpATh CcHoco0 pemieHHs y4eOHOW 3aaayn (CpaBHHMBATh HECKOJIBKO
BAapUaHTOB pEIICHMS, BBIOMpATh HanOOJee MOAXOASIIMA C YYEeTOM CaMOCTOSTEIbHO BBIICICHHBIX
KPUTEpHUEB), TUIAHUPOBATH CBOIO padOTy MPHU PEIICHUH YYeOHON MM UCCIIeI0BATEILCKON 3a/1a4u;

® HAa OCHOBE TIOJIYYCHHBIX PpE3yJIbTaToB (OpMYIHpOBaTh OOOOIIEHHS U  BBIBOJBI,
IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCOB;

® COOTHOCHTH CBOM JCHCTBHS C IJITAHUPYEMBIMHU PE3YyJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb
NesTeNbHOCTH;

® KOPPEKTHPOBATH CBOIO AESATEIBHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

NNPEJMETHBIE PE3YJIBTATHI

OOyuaronuiicss Hay4uTCs:

® 3HAHUSM OCHOBHBIX 3aKOHOB U MOHATUNA XMUMHUU U UX OLICHUBAHMUE;

® [IPOBOJIUTH MPOCTEHIINE PACUETHI;

® OPUEHTHPOBATHCA CpPEAM pPAa3IMYHBIX XMMHUYECKMX PpeakLuil, COCTaBIATh HEOO0XOAUMBIE
ypaBHEHHUS, OOBSICHATH CBOM JICHCTBHS;

e 000011aTh U pa3IMyaTh CBOMCTBA PAa3HBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB;

® ONpEACIATh NPU3HAKH, YCIOBUS U CYIIIHOCTh XUMUYECKUX PEaKIIHIA;

® BJIAJICTh XUMUYECKOW HOMEHKJIATYPOil;

® OCHOBHBIM CIIOCO0aM peIeHus 3a/1a4;

® COCTaBJIATH (HOPMYJIbI U YPABHEHUS pEaKIuii;

® ONpeACIATh KOMIIOHEHTHl CMECH;

® onpeAcTATh (POPMYIIBI COSTUHEHU;

® ONpPEAEIATh PACTBOPUMOCTD BEILECTB;

® BHIUUCIIATE O0BEM Tra3000pa3HbIX BEIIECTB HPU H.y. U YCIOBHSX, OTJIUYAIOLIMXCSH OT
HOpPMaJIbHBIX;

¢ TpeOOBaHUAM O(DOPMIICHHUS JIFOOOH 3a/1a4u;

® OCHOBHBIM CTI0CO0aM pelleHHs paCUeTHBIX 3ajau;

® BBIUMCIICHUSAM MAacChl WM KOJHMYECTBA BEIIECTBA, MAacCOBOM JONM 3JEMEHTa B BEIIECTBE
(KOMITOHEHTa B CMECH) TI0 XMMUYECKUM (opMyIam;

® COCTaBJIATh KOJIMUECTBEHHBIE XapaKTEPUCTUKU PACTBOPOB;

® CPaBHMBATh XMMHYECKHE CBOICTBA KJIACCOB HEOPraHWYECKUX M OPraHUYECKUX COCTUHEHUI;
OOyuaronuiicss HOIYYUT BO3MOKHOCTh HAYUUThCA:

® YCIEIIHO 00y4aThCs B OCIEAYIOUINX Klaccax;



® CaMOCTOATEIBHO COCTABIIATH TUMIOBbIE XUMUYECKHUE 3a7]a4l U OOBSICHATH UX PELICHHUE;

e peraTh YCI0KHEHHBIC 3a/1a41 PA3IUYHbIX THIIOB;

® YETKO MPEJCTABIATh CYITHOCTh OMMCAHHBIX B 3a/1a4€ MPOIIECCOB.

Karteropusi o0yuaromuxcsi

JomonuuTenpHas o01meoOpa3oBaTebHas oOmiepa3BuBatomas nporpamma «llo3HaéM XuUMUIO
yepe3 SKCIEpUMEHTHl W 3alauM» IpeJHasHaueHa A oOydarommxcs B Bo3pacte oT 14 nmo 16 ner,
KOTOpBIE MPOSBISIIOT MHTEPEC K MPAKTHYECKOW M HCCIEeNOBaTeIbCKOW paboTe B 00IACTH XUMHH.
Copepxanue [IporpamMmMbl pa3paboTaHo ¢ YYETOM NCUXOJIOr0-NEIarorn4eckKiuX 0COOEHHOCTEN TaHHOTO
BO3pacTa.

KonmaecTBo o0yvaromuxcs B rpynme — 15 yenoBexk.

O0beM 1 CPOK 0CBOEHUSI NPOrPAMMBI:

JlononuutenbHas oOuiepa3BuBatonias nporpamMma «llozHaém XuMmuio uepe3 SKCIEPUMEHTHI U
3amaun» paccuuTana Ha 1 rox oOydenus. [IponomkuTenbHOCTh O0yUeHHUS pacCUMTaHa Ha pealn3aluio B
TedyeHue 34 yueOHbIX Henenb. 3anaTus o [Iporpamme npoBoasTes 1 pa3 B Henenmo 1o 1 yacy.

dopma o0ydeHusi: OUHAs

Oco0eHHOCTH OpraHu3aluu 00pPa30BaTeJbLHOI0 IMpolecca: OCHOBHbIE (OPMBI U METOJbBI
pabotel ¢ gerbMu 1o [IporpaMmMe THOTUMHSIIOTCS  CIHEAYIOIIUM  METOAMYECKUM MOJAXOJaM:
TEOPETUYECKOMY U MIPAKTUUYECKOMY.

OOyueHnue npenycMaTpuBaeT MOJTYYCHUE 3HAHUH HE TOJIBKO HA CHEIHMAIbHBIX 3aHATUSX, HO U BO
BpeMs MMPAKTHUYECKUX padoT.

Y4yeOHbIii JIaH

Ne
Coaep:xkanue Kommiecteo 1acon ®opMbl aTTECTANNHU (KOHTPOJISA)
n/n Bceero | Teopus | IlpakTHKa
1 [[lepBoHaYaJIbHBIE XUMUYIECKUE TIOHATHUS 4 2 2 TectupoBanue. Pemenue 3agau
2 |BaxHeilmue npencTaBUTENN HEOPraHUUECKUX BEIECTB | 9 5 5 Omnpoc. Pemenne 3agay

[lepuoauueckuii 3akoH u [leprnonuyeckas cuctema

xuMudeckux aneMenToB .M. Menneneena. MonenupoBaHUe CTPOSHUE aTOMA.

3 5 3 2
CTpoeHHe aTOMOB. XUMHYECKAasl CBSI3b. IPerieHue MOCTaBICHHBIX 33144
OKHCITUTENTEHO-BOCCTAHOBUTENILHBIC PEAKIINH.
4 |BemecTBo M XUMUYECKAs PEAKIIHS 4 2 2 PerreHue MOCTaBIEHHBIX 33144
5 [HemeTalibl M UX COCTUHECHUS 8 4 4 Ompoc. Pemenue 3agau
6 |MeTalibl M MX COCAUHCHUS 2 1 1 Ompoc. Pemenne 3amaq
7 |06006meHne 3HaHNH 2 1 1 'YcTHblit onpoc. Pemienue 3agau

Copep:xaHue nporpaMMsbl 00y4eHust

1. IlepBoHayanbHBIE XMMUYECKUE MOHATHUA (4 4)

Teopus. XuMusi — BakHass 00JIaCTh €CTECTBO 3HAHUS M MPAKTHUYECKOH NESTEIBHOCTH YEJIOBEKa.
[TpaBuia 6Ge3omacHOro 0OpaleHus ¢ BEECTBAMU U JJAOOpaTOPHBIM 000pyAOBaHHEM. YUCThIE BEeLeCTBA
U CMeCH. ATOMBI, MOJICKYJIbl, XUMHUYECKUE JIEMEHTHI. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYISIPHOTO
crpoeHns. Xumudeckas ¢opmyna. OTHOcHTeNnbHass aToMHas Macca. OTHOCHTENbHAs MOJIEKYISpHAs

Macca. MaccoBasi JoJisi XUMHYECKOTO 3JieMeHTa B coenuHeHuu. KonmdectBo BemiecTBa. MossipHas



Mmacca. PacueTsl mo opmynam XuMUYECKUX coenuHEeHUH. MoisspHas Macca CMECH BellecTB. MojbHas
J0JI1 XMMHUYECKOTO 5JIEMEHTa B COEJWHEHHHM. XHMMHYECKas peakuuss U €€ NPU3HAKU. Y CIIOBUA
MIPOTEKaHNUs XHUMHYECKUX peakuuid. Tumbsl XuMuuyeckux peakuuid. PacueTel mo XUMHYECKHM
YPaBHEHHUSIM

Ilpaxmuxa. N3ydenne u onucanue (GU3MUECKUX CBOMCTB 00pa3[0OB HEOPTaHMYECKHUX BEIIECTB.
[TpaBuia pa®oThl B 1abOpaTOpUM U MIpUEMBI oOpaleHus ¢ 1abopaTopHbIM 00opynoBanueM. Pa3nenenue
cMmeceir. Omnucanue (GU3NYECKUX CBOWCTB 0Opa3lOB HEOPraHWYECKUX BEIIECTB — METAJIOB H
HeMmeTaisioB. Habmonenue ¢pusnueckux U XuMudeckux siBjaeHuil. HaOmroneHue u onucanyue Npru3HaKoB
MIPOTEKAaHU XUMUYECKUX PEAKIUHN Pa3HbIX TUIIOB.

Pewenue pacuemnvix 3a0au no ¢opmyiaaM U YpaBHEHUSM XUMHUECKUX PEAKLUN pPa3IMYHOTrO
YPOBHSI CJI0)KHOCTH, B TOM YHCJI€ OJIMMITUAIHBIX

2. BaxxHeiinue npeacraBuTe/ M HEOPraHu4YecKux BemecTs (9 1)

Teopus. IlpeacraBnenus o razax. Bo3ayx. 3akoH ABoragapo. OTHOCUTENbHAS TJIOTHOCTH Ta30B.
OnpeneneHre OTHOCUTETBHOM MOJIEKYJISIPHOM MAacChl Ta3000pa3HOrO BEIIECTBA IO HM3BECTHOM
OTHOCUTENbHON MIOTHOCTH. OOBEMHBIC OTHOIICHHS Ta30B IMPH XUMUYECKUX peakuusx. Kucmopon.
O3z0H. TemnoBoit »ddext xumuueckor peakuuu. Bomopoa. CsoiictBa Bomopoxa. I[lomydenune wu
npuMmeHenue Bojaopoxda. [lonsitue o kucinorax u coisax Boma. Boga kak pactBoputenb. PacTBopsl.
Hacpilennbsle 1 HEHACBIIICHHBIE PacTBOPHI. PacTBopuMOCTh BemiecTB B Boje. CrocoObl BBIpaXEHUS
KOHIIGHTpAllMd PAcTBOPOB: MaccoBasi JI0JIsI PACTBOPEHHOTO BEIIECTBA, MOJSpHAs KOHIICHTPALUS.
Xumuueckue cBoiictBa Boabl. llomstme 00 ocHoBaHmsx. Wumgukartopel. Knaccuduxaruys
Heopranuueckux coeauHeHui. Oxkcuapl. ['uapoxcuasl. Kucnorel. OcHOBaHMS pacTBOpUMBIE (IIETIOYH) U
HepacTBOpuMbIe. AMQOTEepHbIe OKCUABI M TUApOKcUAbl. Conu. dusmdeckue U OOUHME XUMUYECKUE
CBOMCTBA TMEPEUMCICHHBIX KIJIACCOB HEOPTraHUYECKUX COCIUHEHUH, WX OO0IIHUe CIOCOOBI MOTYYCHHS,
npuMeHeHue. ['eHeTnueckas CBA3b MEXy KJIaCCAMU HEOPIaHUYECKUX COCTUHEHUM.

Ilpakmuxa. O3HakoMJieHHE C oOpa3llaMH OKCHUIOB M ONHUCAaHWEe uX CBOMCTB. [lomyuenue,
cobupaHue KHCIopoJa, u3yueHue ero cBoiicts. Ilomydyenue u cobupanue Bogoponaa. Bzaumoneiicreue
KHCJIOT ¢ METAJZIaMU. IIPUTOTOBJICHUE PACTBOPOB C OINPEIAECICHHOW MacCOBOM JOJEH PacTBOPEHHOIO
BemiecTBa. OnpeneneHne pacTBOPOB KHUCIOT U IIEJIOYEH C MOMOIIBI MHAMKATOpOB. B3anmoneiictere
KHUCJIOT C METAJUIaMM, peakiuid HelTpanu3anuuu. Peakuus HelTpannzauuu. B3anMmoencTBrue pactBopa
cepHoil kucnotel ¢ okcuaoM Meau(Il). [onyyenne HepacTBOPUMBIX OCHOBAaHUM M U3yYEHUE X CBOMCTB.
BeITecHeHHE OIHOrO MeTajula IPYyrMM U3 pPAacTBOpa Coiau. B3aummonencTBue TMAPOKCHIA LIMHKA C
pacTBOpaMM KHUCJIOT U IIETOYEH.

Pewenue sxkcnepumenmanvuvix  3amad mo Teme «OCHOBHBIE KJIACCBl HEOPraHUYECKUX
COEAMHEHUI».

Pewenue pacuemnvix 3a0au 1O ypaBHEHUSM XUMHUYECKHX PEAKIMA U TEPMOXUMHUYECKUM
YPAaBHEHUSAM PA3JIMYHOIO YPOBHS CIOXHOCTH, B TOM YHCIIE OJTUMIINAIHBIX; «MacCOBas 10JIs1 BELIECTBA B

pacTBope»; «MOJSpHas KOHUEHTpALUsi», C HCIONb30BAaHUEM KpPUBBIX pPACTBOPUMOCTH; pEIlIeHHE



pacyeTHBIX 3aJlay MO YPaBHEHUSM XUMHUUYECKHX PEAKIHMil pa3HbIX TUIOB U YPOBHEU CIOKHOCTH, B TOM
YHUCJIE OTUMITNATHBIX

3. llepuoguueckuii 3axkoH u Ilepmoamyveckass cucrema xuMudeckux 3jaemenros JI.H.
Menpeneesa. CrpoeHue aromMoB. Xumuyeckasi CBf3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE
peakumu. (5 4)

Teopus. llepuoguyeckuil 3aKOH XUMUYeCKUX ieMeHTOB /.M. MenzaeneeBa u CTpoeHUE aromMa.
CocraB aroMHBIX s1ep. CTpoeHHe 3EeKTPOHHBIX 000I04eK aTOMOB MEPBBIX 20 XMMUYECKHX 3JIEMEHTOB
[Tepuonuueckoit cucrembl xumMuueckux 3nemeHToB .M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB aTOMOB paJHyCa aTOMOB XHMHYECKHUX 3JIEMEHTOB, METAJUIMYECKUX W HEMETAIUINYECKHUX
CBOWCTB I10 TPYyIIaM U nepuoaaM. MzMeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCAMHEHUN XUMHUYECKHUX
3JIEMEHTOB B MEPUOJAX U TPYIIax. XapaKTepUCTUKAa XUMHUYECKOTO 3JIEMEHTA MO €ro MOJOKEHUIO B
[Tepuonnueckoii cucreme .M. MenaeneeBa. XuMuueckasi CBsA3b, €€ BHABL. MexaHU3MbI 00pa30BaHUs
KOBQJICHTHOW M MOHHOW CBSI3M. DJIEKTPOHHBIC U CTPYKTYpHBIE (hOopMyIibl BemecTB. KaTHOHBI M aHUOHBI.
Kpucrannuueckne u amopdubpie BemecTBa. THMBI KPUCTAIUIMYECKUX pemieToK. OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIUH.

Ipaxmuxa. O3HakOMJIEHHE C 00pa3llaMi METAJIOB U HeMeTalioB. OMBITHI, HIUTIOCTPUPYIOLIUE
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

Pewenue pacuemuvix 3a0au mo ¢popMynam U ypaBHEHUSIM XUMUYECKUX PEAKIMI Pa3HBIX THUIIOB
Y YPOBHEW CIOKHOCTH, B TOM YHCJIE OJIUMIIHATHBIX.

4. BemecTBo u xumnueckasi peakuus (4 4.)

Teopus. llepmommueckuii 3akoH W Ilepuoguueckass cuctemMa XUMHUYECKHX 3yeMeHTOB J[.U.
MenpeneeBa. CTpoeHue BellecTBAa. XUMHUUYECKas CBA3b. MEXMOJEKYJISHbIE B3aUMOJAEHCTBUA. THIIbI
KPUCTAJUTMYECKUX pelIeToK. OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX COCIMHEHUM. DIeMEHThl XUMHUECKOU
TepMmoauHamMuKu. 3akoH ['ecca. CKOpOCTh XMMHUECKOM peakiuu. PakTopbl, BIUSIONINE HA CKOPOCTh
xuMHu4eckon peakuuu. [loHsTue o xumuyeckom paBHoBecuu, npuHuun Jle Ilatense. OxucnuTenbHo-
BOCCTAHOBUTEJbHBIE PEAKIIUU. DIIEKTPOIUTHYECKAsE AUCCOoUMAIA. XUMUUYECKUE PEaKIMU B pacTBOpax.
CunpHble W crnabbie 2yeKTponuThl. CTeneHb AWCCOIUAINK, KOHCTaHTa aucconuanuu. MonHoe
npou3BeieHne BoIbl. Bomopoaublil mokasarens. Peakiimu wonHoro oomena. ['uaponus coneit

Ilpakmuxa. I3ydeHre 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMH OT Pa3IndHbIX (aKTOpOB.
Peakniun nonHoro oomeHa. PacrioznaBanue pacTBOpOB CoOJIei ¢ MOMOILIbIO MHANKAaTOpa. Pacrio3HaBanue
HEOPraHUYECKHUX BEIIECTB C MOMOIIIbIO0 KAU€CTBEHHBIX PEAKLUN HAa HOHBI.

Pewenue sxcnepumenmanvroix 3a0au no teme «OKUCIUTEILHO-BOCCTAHOBUTENIbHbBIE PEAKIIUNY;
Pa3JINYHBIX TUIIOB U YPOBHEH CIOXKHOCTH, B TOM YHCJIE OJIMMIIHUAJHBIX, 10 TeME «IEKTPOIUTUYECKAS
qucconuanus. XMuMUYECKHe PEaKkIui B PaCTBOPAX»

Pewenue rauecmsennvix u pacuemmuvbix 3a0ay TO YPABHEHUSM XUMHUYECKUX PEAKIIM;
Pa3INYHOTO YPOBHS CJIOKHOCTH, B TOM YHUCJE OJIMMIMAIHBIX, IO TeMe «OCHOBHBIE 3aKOHOMEPHOCTH

IMPOTCKAHUSA XUMHUYCCKUX peaKHHﬁ>>.



5. Hemertayibl 1 uX coennHeHus (8 4)

Teopus. OOmias XapakKTepUCTHKA HEMETAIIOB. ['ajoreHsl. XJI0p U ero BaXKHEHUIIUE COSTUHEHUSI.
OO6mrast XxapakTepuCcTUKa XUMHUYECKHUX 3J1eMeHTOB VIA-rpynmbl. Cepa B €€ BaXHEHIIME COSTUHEHUS.
OO6mrast xapakTepucTrKa 3IeMeHTOB VA-Tpynnbl. A30T U ero BaxkHenmue coenquuenns. dochop u ero
coeauHeHus. OOmas xapakTepucTHUKa dieMeHToB IVA-rpynmbl. Yriepoa U ero BakHeHIne
coenuHenus. KpemHuil u ero BaxHenme CoeIMHEHHUS.

Ilpakmuka. O3HaKOMJICHHE C oOpa3lamu NPHUPOJHBIX XJIOPUAOB (rajJoreHunoB). M3ydyenue
CBOMCTB COJISTHOM KHCIOTHI KauecTBeHHBIC peakIuy Ha XJIOPHUA-, OpOMHI U MOAuA-UOHBI. M3yueHue
XUMUYECKUX CBOWCTB pPa30aBICHHON CEpHON KHUCIOTHL. [IpoBeneHHE KadeCTBEHHBIX pEaKIHWid Ha
cynbpu-, cynbpuT- U cyabpaT-uoHsl. M3yueHne XUMHYECKUX CBOMUCTB coselt ammoHus. KauecTBenHas
peaknust Ha MOH amMMoHus U (ocdaruon. [lonydyeHne ammmuaka U U3y4yeHHE €ro CBOMCTB. M3yuyeHue
CBOMCTB a30THOM KHCJIOTHI. AJICOPOIMs PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM yriieM. [lonyuenue,
coOupaHue, pacro3HaBaHWE M H3YYEHHE CBOWMCTB YIJIEKUCIOro Tra3a. B3aumHble mpeBpalieHus
KapOOHAaTOB M ruapokapOboHaTtoB. KauecTBeHHbIE peaknMM Ha KapOOHAT- W CHJIMKAT- KAaTHOHBI.
ITonyuenune okcuaa yrinepoaa(IV) u uzydenue ero cBONCTB.

Pewenue xauecmseennvix u pacuemuvlx 3a0ay. pa3lINYHBIX TUIIOB M YPOBHEW CIOXHOCTU U
ONUMIUAAHBIX 10 TeMaM «lajorens», «Cepa U ee coelnHEHUs», «A30T, pochop U UX COCAUHEHUSY,
«YTIepon ¥ KpEMHUN U UX COCIUHEHHUSI.

6. Metanabl U X coeuHeHHs (24)

Teopus. OOmias XapakTepUCTHKAa XHUMHYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU HX
nojoxxeHud B [lepuoanueckoit cucreme xumuueckux snemMenToB .M. MenaeneeBa u CTpoeHUs aTOMOB.
Mertamnel [A- u HA-rpynn. Amomunuii. Metamisl B-rpynn. Mens u cepebpo. Lunk. XKeneso.
Koppo3ust meramioB. CrutaBel metamioB. OOmme crnocoObl MOTYYEHHS METAJUIOB. DJIEKTPOJIH3.
Mertaiubel  A-rpynm. Illemoynble MeTauibl M MX BakHeWmue coeauHeHus. lllemoyHo3emenbHbIE
METaJTbl, MAaTHUM U UX Ba)KHEHUIIINE COSAMHECHUS. AIIIOMIHNAM 1 €TI0 BaXKHEHIIINE COeAUHESHU. MeTabl
b-rpynn. Meap u cepebpo u uX BaxkHeimue coenuHeHHs. L[MHK M ero BakHEHIINE COEAMHEHHS.
JKene3o u ero BaxxHeine COeIMHEHUS.

Ilpakmuka. BzauMoaencTBue METAIJIOB C BOJIOM, C paCTBOpaMHU CoJiel U KUCIO0T. OKpalinBaHue
IJJAMEHU COJISIMM  METAJUIOB. B3auMmonelcTBUE THIPOKCUIOB HATPUs U KaIbLUS C OKCHAOM
yrnepona(IV) m kucnoramu. MccnemoBaHue CBOWCTB KapOOHAaTOB M T'HJIPOKApOOHATOB KaJbIlHs,
xKecTkoil Bonbl. MccrnenoBanue amM(OTEpHBIX CBOWCTB T'MAPOKCHAOB ANIOMHUHHUS W LUHKA. M3yuyeHue
IIPOLIECCOB MOIYYEHUS THAPOKCHJIOB XKeje3a, UX XUMHUYECKUX CBOUCTB. JKeCTKOCTh BOJBI U METOJIBI €€
ycTpaHeHusi. KauecTBeHHbIE peakIMUd Ha HOHBI MarHus, Kalblus, aJTIOMHHHS, LIMHKa, xene3a(2+),
xenesa(3+), mequ(2+), cepedpa(+1).

Pewenue xauecmeennvix u pacuemnuvlx 3a0ay pa3lIuvHbIX TUIIOB U YPOBHEH CIOKHOCTH, B TOM
YuClie OJTUMIINAAHBIX, 0 TeMaM «O01111e CBOICTBA METAJUIOBY, «MeTalibl U UX COETUHEHUS»

7. OO06o0meHue 3HAHUH (2 1)



Teopusa. TloBTopeHrue u 00001IeHNE 3HAHHUM, TOTYYEHHBIX MPU M3YYEHUU KYypCOB XMMHUU 8—9
KJIACCOB.

Ilpakmuxa. PenieHue 5KCIEpUMEHTAIBHBIX 3a1ad Mo TemMe «Meramuibl, HEMEeTalbl U HX
COCIMHEHUS».

Oprann3anuoHHO-NeIaroruyecKue neJarorudeckne ycJaoBus peajn3alui NporpaMmmbl

MeToauueckoe odecneyeHne peajau3aluu NpPorpaMmbl

Peanuzamust  [Iporpammbl  mpeamnosiara€T MCHOJb30BAaHUE COBPEMEHHBIX MEAaroru4ecKux
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

® TEXHOJIOTUHU JIMYHOCTHO-OPHEHTUPOBAHHOTO 00pa3oBaHUsl, CIIOCOOCTBYIONIEH (hOPMUPOBAHUIO
aKTUBHO-/IEATEIbHON MO3UINMH 00Y4aIOIINXCS;

® TEXHOJIOTUU PA3BHUBAIOIIETO0 OOYYEHHs, peanu3yrolleld pa3BUTHE HWHTEPECOB, CIOCOOHOCTEH,
JUYHOCTHBIX KAYE€CTB U B3aMMOOTHOIICHUI MEX1y 00y4aroluMUcs;

® TEXHOJIOTUH TPOOJIEMHOr0 00y4YeHHs], HAMPaBICHHBIX HAa aKTUBHU3AIUI0 OOyYeHHUs, OBIIaJICHUE
HOBBIMH CIIOCOOaMHU TTOMCKa MH(OpMaIUU U PEIICHHS TIPOOIeM;

® UTPOBBIX TEXHOJIOTUH, CHOCOOCTBYIOIIMX 3MOLMOHAIBHO-PA3BUBAIOIIEMY BOCIPUSITHIO
M3y4yaeMoro MaTepHana;

® IPOCKTHO-UCCIIEIOBATEIBCKON JIEATEIbHOCTH, HalpaBiIeHHOW Ha (OPMUPOBAHUE KYJIBTYPHI
B3aUMOJCUCTBUS C IPUPOJON, TOTOBHOCTD K YYaCTHUIO B IIPUPOJOOXPAHHOM IEATEIBHOCTH;

®3710pOBbE  cOeperammux, (opMHUPYIOIHUX  3KOJOT0-BaJCOJOTHYECKOE  MHUPOBO33pPEHUE,
OTBETCTBEHHOCTH 32 COXPAHEHHE IKOJOTMUECKH YUCTON OKPYXKAIOIIEH CPEIbL.

Hcnonb3oBaHue NaHHBIX TEXHOJIOTMHA CO3HAET ONTUMAJIBHBIE YCIOBHS Uil pa3BuTus Y Y/l
(JIMYHOCTHBIX, KOMMYHUKATUBHBIX, PETYJISTUBHBIX, IMO3HABATEIbHBIX), COACUCTBYET (OPMHUPOBAHUIO
SMOIMOHAIBHO-LIEHHOCTHOTO OTHOLIEHUSI K OKPYXKAIOIIEMY MUPY.

3amsatust mo [lporpamme mpemycMaTpuBalOT HUCIHOJIB30BaHWE AKTUBHBIX (OPM M METOJOB
paboThI, pa3BUBAIOIINX Y 00YUYAIOIIUXCSI MBIIIUICHUE, TAMSTh, BHUMaHUE, BOOOpaKEHUE, YTO TIO3BOJISET
(hopMUpOBaTh HEOOXOIUMBIN TPAKTUYECKHUM OTBIT B3aUMOJICHCTBHSI C OKPYKAIOIIEH Cpe1oit oOuTaHwUsI.

[Iporpammoii TIpenyCMOTPEHO BOBJICUEHUE JETei B pa3HOOOpa3HbIe KOJUICKTHBHBIC Jela,
KOHKYPChI, BBICTABKH, WIPbl, KOTOpPbIE OPUEHTUPYIOT JEeTed Ha HENpPEepbIBHOE TBOPUECKOE
caMo00pa3zoBaHue, U CIIOCOOCTBYIOT MOBBIMICHUIO WX TyXOBHOTO U HPABCTBEHHOTO PA3BUTHSI.

s oOjerdeHusi Mojayud M CO3JAHUS AJIIEMEHTOB YBJIEKATENIbHOCTH MaTepHual K HEKOTOPHIM
3aHSTUSIM IIpeIaraeTcsi B UrpoBoi opme.

JlunakTrueckuii MaTepuan MoAOUPACTCSl U CHUCTEMATH3UPYETCS B COOTBETCTBUHM C Y4EOHBIM
IJTAHOM, BO3PACTHBIMH W TICUXOJIOTHUYECKUMU OCOOCHHOCTSMH YYAIllUXCsl, YPOBHEM HX Pa3BUTHUS U
CIOCOOHOCTSIMH.

MarepuanbHO-TeXHUYECKHE YCI0BHUS PeaTu3alu POrpaMmbl

Jl11s mpoBeIeHUS 3aHATUI HEOOXOAUMO clieayrolee 000pyA0BaHNE U UHBEHTAPb:

e HayuyHO-mIONMyNIsIpHBIE U3aaHus1, ClipaBO4YHas JUTEpaTypa,
3



e 3aJIaYHHUKH;

e TecroBHIe 3agaHMS;

o [ICXD M. 1. MenneneeBa, Tabauma pacTBOPUMOCTH, dJEKTPOXUMHUYECKUHN Pl HAPSHKSHUN
METaJJIOB;

e VYueOHbIE NTPE3CHTAIUH;

¢ VYTOJOK MO TEXHUKE 0€30MacHOCTH;

e OO6opynoBanue naboparopun meHTpa «Todka pocTa» IS BU3yaU3aIldU TPEICTABISIEMON
uH(pOpMaINH;

e (CrieuuanbHas, Hay4Hasl 1 METOJIMYECKAsl IUTepaTypa Mo XUMUH;

e HaGops! 115t BHIOJHEHUS! CAMOCTOSITENTBHBIX AKCIIEPUMEHTOB.

®opMBbI KOHTPOJISI M OLIEHOYHbIE MaTePUAJIbI

Atrectanus 00yJaromuUXcsi MPOBOAUTCS 3 pas3a B TOJA: BXOJSMIAsl, IPOMEXKYTOYHAs, UTOTOBAsI.
Bxonsmuii KOHTPOJIb TPOBOAUTCA C LIEJNbI0 OIEHKHM MCXOJIHOIO YPOBHSI 3HAHUM ydamuxcs. TeKyimi
KOHTPOJIb OOYYaroIIUXCS MPOBOJIUTCS C LENbIO0 YCTAHOBIEHUS (PAKTUUECKOTO YPOBHS TEOPETUUYECKUX
3HAaHUW TO TeMaM (pas3fenaM) IOTOTHUTEILHOW O0O0IIepa3BUBAIONICH MPOrpaMMBbl, UX MPAKTHUYECKUX
YMEHHI 1 HaBBIKOB, B T€UEHUE y4eOHOTO roja. JJoCTUTHYThIe 00YyJarOIMUMUCS PE3YIIbTAThI 3aHOCATCS B

JMarHOCTHYECKYI0 KapTy Tekymuit KOHTpOJIb MPOBOAMUTCS B cleAyromux (opMax: YCTHBIA OIMpocC;
pelieHre 3agad, TBOpYECKHE palbOoThl; CaMOCTOSTENbHBIE pabOThl; MPAKTUYECKUE pPaOOTHI;

TECTHPOBAaHUE, KOHKYPC MPE3eHTALN; BOIPOCHUKH; 3alUTa padoT, MPOEKTOB; KOH(EpeHLUs U T.].
IIpomexyToyHash aTTecTalsi NMPOBOAUTCS KaK OLEHKA pe3yJbTaToB OOydeHHs 3a Y4YEeOHBIH TO.

[IpomMexyTouHas aTTecTalys 00yJaronuxcs MPOBOAUTCS B CIACAYIONINX hopMax:

® UHAMBUIYyAIbHbIC (TPAKTHYECKUE U TBOPUECKUE 3a/1aHus, OeceIbl, KOHCYIbTAINHN);

e TpymNmoBble (3aHATHE, Oecena, KOJUIEKTUBHAS TPYAOBask NESATEIbHOCTh, SKCKYPCHS, TPEHUHT,
IIPAKTUYECKasl MPUPOAOOXPAHHAA JACATEIbHOCTb, BBICTABKHM, JKOJOTMYECKHE IPa3JHUKA W aKLUH,
KOHKYPCBI, BCTPEUM C HMHTEPECHBIMHU JIIOJIbMH, WIpa-NyTEeUIECTBUE, KPYIJIBIA CTOJ, J1aOOpaTopHOE
3aHSATHE, MO3TOBOM IITYpM, COPEBHOBAHHUE, TBOPYECKAsk MacTepcKast).

Htorosas aTTectaiysi 00y4aromumxcs 3aKII0YUTEIbHAs MPOBEPKA 3HAHUM, YMEHMH, HAaBBIKOB B
KOHIIe y4eOHOTr0 Kypca B (hopMe KOHTPOJIbHON PaOOTHI.

Kpurepusmu kauecTBa OCBOEHHS, OOy4YaIOMMMHCS JaHHOM 0O0pa3oBaTEIbHON MPOTpaMMBbI
SABIIAIOTCSL:

® JIOCTHKEHHE B JJOCTATOYHOM OOBEMe Liesid 00pa30BaTeIbHOM IPOTpaMMBbI U €€ 3a/1a4;

® AKTUBHOCTh y4yacTusi OOy4aroIIMXCsl B IPAaKTUYECKOH AEATENbHOCTU (y4acTUe JIMYHBIX U
KOMaH/J1aX COPEBHOBAHUAX U MEPOIIPUATHUSAX );

® COOTBETCTBUE YPOBHS MOATOTOBKU O0YJarOIUXCS IUIAHUPYEMBIM pe3yIbTaTaM 00yUeHHUS.

[lo oxOHUaHMM KaXJIOro MOAYJs NPOBOJUTCA MPOMEKYTOUHAs arrecTauus B (opMme
TECTUPOBAHUSA/KOHTPOJIBHON pabOThl MO PELICHUIO OJUMIMATHBIX 33JaHUN, C IIeNbI0 MPOBEICHUS

aHaJM3a OCBOCHUS TEOPETUYECKOT0 MaTepuasa 1 OpMUPOBAHUS HABBIKOB PEILICHHS CIOKHBIX 3ajad.



JInsi  3aKperuIeHUs] YCBOGHHBIX MPAKTUYECKHMX W TEOPETHUECKUX 3HAHMH oO0ydaromuecs
NPUHUMAIOT y4YyacTUE€ B JMYHBIX M KOMAHJaX COPEBHOBAHUSAX [0 XUMHUHU, WHJUBUIYAIbHBIX H
IPYNIOBBIX OJIMMITUAHBIX paboTax.

OueHoYHbIE MATEPHAJIBI:

[IporpamMma He mpeanoiaraeT KakuX-THOO CIEIUATbHBIX 3a4ETHBIX WIH JK3aMEHAI[MOHHBIX
yacoB. Tekymuii KOHTPOJb OCYIIECTBISETCS B TEYEHHWE BCEro Kypca OOYy4YeHHUS B Pa3IUUHBIX
¢dopmax. OcHoBHBIE (OPMBI TOABEJCHHUS HTOTOB M OLEHKA PEe3yJbTaToB OOYYEHHUs: KOHKYPCHI I10
pELICHHI0O M COCTaBJICHHUIO 3ajay; CEMHHAaphl, JabopaTopHas W NpakTHueckas paloTa; ydacTue B
OJIUMITUAJAaX ¥ UHTEJUIEKTYalbHbIX MapadoHax; CMOTpP 3HAHUH U T.A.

[IpomexxyTouHasi arrecTanus HPOBOJUTCA KaK OIICGHKAa pPE3ylbTaTOB OOyuYeHHs 3a TroJ H
BKJIIOYAaeT B ce0si MPOBEPKY TEOPETUUECKUX 3HAHUH, MPAKTUUYECKUX yYMEHHH M HaBBIKOB. MToroas
aTTecTalds BOCHUTAHHMKOB TPOBOJUTCS IO OKOHYAHMIO OOy4YeHUS MO  JOMOJHHUTEIbHOM
o0pa3oBaTeNnbHOI porpamMmme.

Pe3ynbTaThl HTOTOBOM aTTECTAllMKM OOYUYAIOIIMXCS TOJIKHBI OLEHUBATHCS TAKMM 00pa3oM, 4TOOBI
MO>KHO OBUIO OIPEACTUTD:

® HACKOJBKO JOCTHUTHYTHI MPOTHO3UPYEMbIE PE3yNbTaThl JOMOJHUTENFHOW 00pa30BaTebHON
MIPOrpPaMMbl KaXKIbIM 00y4aroInMcs;

® TIOJHOTY BBIMOJIHEHUS JIOTIOJIHUTENIbHONU 00pa30BaTeNbHON POTrPaMMB;

® DPE3yIbTaTUBHOCTh CAMOCTOSITENILHOW JESTETBHOCTH OOY4Yalollerocs B TEUEHHUE BCETO rona
oOyueHwusl.

[TapameTpsl MOABEACHUS UTOTOB:

® KOJMYECTBO  BOCHUTAHHUKOB (%),  TOJHOCTBIO  OCBOMBIIMX  JIOMOJHUTEIbHYIO
o0pa3oBaTeNpHy0 MPOrpaMMy, OCBOMBLIMX MPOrpaMMy B HEOOXOJMMOI CTENeHH, HE OCBOWBIIUX
[porpammy;

® [IPUYMHBI HE OCBOCHHUS JETHbMH 00pa30BaTeIbHON IPOrPaMMBI;

® HE0OXOAUMOCTbh KOPPEKIMH MPOTrPaMMBbI.

Kpurepun onieHkn pe3ynbTaTUBHOCTH.

Kpurepuu o1ieHKH ypOBHSI TEOPETUUECKON MOATOTOBKHU:

® BbLICOKMI YpPOBEHb — OOYyYalOUIMIICS OCBOMJI IMpakTU4Yecku Bech 00bEM 3HaHuMi 100-80%,
MPEIYCMOTPEHHBIX IPOrpaMMON 3a KOHKPETHBIM MepHoJ; CHelHalIbHble TEPMHHBI YIOTpeOsseT
OCO3HAHHO U B ITIOJIHOM COOTBETCTBHUHU C UX COJEPIKAHUEM;

® CpeaHMH ypoBeHb — y oOywaromerocsi oObEéM YCBOGHHBIX 3HaHMU coctaBisieT 70-50%;
COYETaeT CIeNUalTbHYI0 TEPMUHOJIOTHIO C OBITOBOIA;

® HU3KMU YpoBeHb — oOOydaromuiics oBmagen wMeHee ueM 50% o0béma 3HAHUI,
MPEeyCMOTPEHHBIX TMPOrpaMMoOM; peOEHOK, Kak MpaBWiIo, M30eraeT yHoTpedsiTh CHEelHalIbHbIE
TEPMUHBI.

Kputepuu onieHKH ypOBHSI IPAaKTUYECKON OATOTOBKH:



® BLICOKMI YpoBeHb — oOydwatommiics oBmanen Ha 100-80% ymMeHUSIMH UM HaBBIKaMU,
IPEeJyCMOTPEHHBIMU  NPOrpaMMOM  3a  KOHKPETHBIM mepuox; pabotaer ¢ 00OpylOBaHMEM
CaMOCTOSITENIbHO, HE HCIBITBIBAET OCOOBIX TPYAHOCTEH; BBINOJIHSACT TNPAKTUUYECKUE 3aJaHus C
3JIEMEHTaMU TBOPYECTBA,

® CpeIHMi YpOBEHb — y oOyuaronierocs o0bEM yCBOGHHBIX YMEHHM M HaBBIKOB cocTaBisieT 70-
50%; paboTaer ¢ 000pyIOBaHHEM C MOMOIILBIO NIEIarora; B OCHOBHOM, BBITOJIHSET 3a/laHUSI HA OCHOBE
oOpasiia;

® HU3KUU ypOBEHb - peOEHOK oBnaaen MeHee yeM 50%, mpeayCMOTPEHHBIX YMEHUN 1 HaBBIKOB;

e pPEOEHOK MCIBITHIBAET CEphE3HBIC 3aTpyAHEHUs npu pabore ¢ o0opynoBaHUEM; pPeOEHOK B
COCTOSIHUH BBIIIOJIHATH JIMILIB IPOCTEHINNAE IPAKTUYECKHUE 3aJaHUs IIEAArora.

ITpu oOyueHuu 1Mo mporpamme ydaiuecs MOCTOSHHO COIPHUKACAIOTCS CO chepoil CTaHOBICHUS
JUYHOCTH oOyuaromuxcsi (BbIOOp IeNIM, JOCTHXKEHHE YCIexa, CTPEMJICHHE HalWTH NOHUMaHHE C
POBECHMKAMH, B3pOCIIBIMHU, YIy4IIEHHE B3aUMOOTHOILIEHUIN C POIUTENSMHU, N3)KUBAHNE TOJIPOCTKOBBIX
KOMILIEKCOB HEMOJHOLEHHOCTH).

®opMbl padOThI:

®  [IPAaKTUKO-OPUEHTUPOBAHHOM NEATENBHOCTH (YNpaKHEHUs, TPEHUHIH, PACIIO3HABaHUE U
orpeneneHue 00bEKTa, HAOIIOJCHHUE, HKCIEPUMEHT, yIpakHEHHe, JaOopaTOpHbIE M MPAKTHYECKUE

paboThI, SKCKYpPCHUH.);
® crioBecHbIC (00OBICHEHHE, Oecena, AUAIOT, KOHCYJIbTaIlNs);
®  HaOmoJeHus (BU3YyaIbHO, 3apPUCOBKH, PUCYHKH),

L4 HI'PbI (,Z[I/II[aKTI/I‘-ICCKI/Ie, Ppa3BHUBAOIUC, MO3HABATCIIBHBIC, UI'Pbl HA PA3BUTHUC IMAMATH,

BHUMaHMs, TJIa30Mepa, BOOOpaKEHUS; UTPa-KOHKYPC, UTPa-IyTEIIECTBUE, POJIEBAs UTPA);

® HarusAHBIA: TOKa3 IJIaKaTOB W WUIIOCTpalMd, TaONWL, KapTHUH, KapT, KOJUIEKIIHH,
HaTypaJIbHBIX 0OBEKTOB, U JIp.;
®  IEMOHCTpAallMi: JEMOHCTpAaIUsl MPUOOPOB, OMBITOB, YYEOHBIX U JOKYMEHTaIbHBIX

(bl/I.HBMOB B Ka4YC€CTBC MMOAa4Y1 HOBOI'O WJIM 3aKPCIIJICHUU U3YYCHHOI'O MaTCpuala.
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	Практика. Ознакомление с образцами природных хлоридов (галогенидов). Изучение свойств соляной кислоты  Качественные реакции на хлорид-, бромид и иодид-ионы. Изучение химических свойств разбавленной серной кислоты. Проведение качественных реакций на сульфид-, сульфит- и сульфат-ионы. Изучение химических свойств солей аммония. Качественная реакция на ион аммония и фосфатион. Получение аммиака и изучение его свойств. Изучение свойств азотной кислоты. Адсорбция растворенных веществ активированным углем. Получение, собирание, распознавание и изучение  свойств углекислого газа. Взаимные превращения карбонатов и гидрокарбонатов.  Качественные реакции на карбонат- и силикат- катионы. Получение оксида углерода(IV) и изучение его  свойств. 
	Теория. Общая характеристика химических элементов – металлов на основании их положения в Периодической системе химических элементов Д.И. Менделеева и строения атомов. Металлы IА- и IIA-групп. Алюминий. Металлы Б-групп. Медь и серебро. Цинк. Железо. Коррозия металлов. Сплавы металлов. Общие способы получения металлов. Электролиз. Металлы А-групп. Щелочные металлы и их важнейшие соединения. Щелочноземельные металлы, магний и их важнейшие соединения. Алюминий и его важнейшие соединения. Металлы Б-групп. Медь и серебро и их важнейшие соединения. Цинк и его важнейшие соединения. Железо и его важнейшие соединения. 
	Практика. Взаимодействие металлов с водой, с растворами солей и кислот. Окрашивание пламени солями металлов. Взаимодействие гидроксидов натрия и кальция с оксидом углерода(IV) и кислотами. Исследование свойств карбонатов и гидрокарбонатов кальция, жесткой воды. Исследование амфотерных свойств гидроксидов алюминия и цинка. Изучение процессов получения гидроксидов железа, их химических свойств. Жесткость воды и методы ее устранения. Качественные реакции на ионы магния, кальция, алюминия, цинка, железа(2+), железа(3+), меди(2+), серебра(+1). 
	Теория. Повторение и обобщение знаний, полученных при изучении курсов химии 8–9 классов. 
	Практика. Решение экспериментальных задач по теме «Металлы, неметаллы и их соединения».  
	Организационно-педагогические педагогические условия реализации программы 
	Материально-технические условия реализации программы 
	 Научно-популярные издания, справочная литература; 
	 Задачники; 
	 Тестовые задания; 
	 ПСХЭ Д. И. Менделеева, таблица растворимости, электрохимический ряд напряжений металлов; 
	 Учебные презентации; 
	 Уголок по технике безопасности; 
	 Оборудование лаборатории центра «Точка роста» для визуализации представляемой информации; 
	 Специальная, научная и методическая литература по химии; 
	 Наборы для выполнения самостоятельных экспериментов.  
	Формы контроля и оценочные материалы 
	Формы работы: 



