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10.

IlosicHuTeILHAS 3allCKA

HcxoqHbIMH JTOKYMEHTAMM JUIsl COCTAaBJIICHHUS pabodeil mporpamMmbl y4eOHOTO MpeaMeTa
«XUMHUSD SIBUITUCH:
®denepanpublii 3akoH «O0 obOpa3zoBanun B Poccmiickoit denepanum» ot 29.12.2012 Ne 273-03 (B
JEHCTBYIOIIEH peIaKIum).
[Ipuka3z MunucrepcTBa obpazoBanus u Hayku Poccuiickoii @eneparuu ot 17.12.2010 Ne 1897 «O6
YTBEP)KICHUU (peepanbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO OOIIETro
o0OpazoBaHu» (C UBMEHEHUSIMHU U JOTIOTHEHUSMU).
[Tpuka3 MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoir @enepaunu ot 17.05.2012 Ne 413 «O6
YTBEpKACHUM M BBEIECHUU B JelcTBUE (enepasbHOro TOCYIapCTBEHHOIO 00pa3oBaTeIbHOTO
CTaHJIapTa CpeIHEero o0IIero o0pa3oBaHus (C U3SMEHEHUSMHU U JIOTIOTHEHUSIMHU ).
[Ipuka3z Munnpocsemenus Poccun ot 20 mas 2020 r. No 254 «OO6 yrtBepxkaeHuu ¢eaeparbHOro
nepeyHsi y4eOHUKOB, TOMYIICHHBIX K MCIIOIB30BAHHIO MTPH PEATU3AlMN HMCIOIIUX TOCYIaPCTBCHHYIO
aKKpeIUTalMI0 00pa3oBaTeIbHBIX MPOrpaMM HAYyallbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHEero
o01Iero o0pazoBaHMs OPraHU3ALUSME, OCYIIECTBIISIONMMH 00pa30BaTEIBHYIO IS TEILHOCTDY.
[Ipukaz Munnpocseuienust Poccun ot 23 nexabps 2020 r. Noe 766 «O BHeceHUU H3MEHEHUI B
denepanbHBI MMepedeHb YYeOHUKOB, JOMYIICHHBIX K HCIOJL30BAaHUIO MPH PEATU3alMU WMEIONTUX
rOCy/IapCTBEHHYIO aKKpEIUTAILUI0 00pa30BaTelbHBIX MPOTrpaMM HayaJlbHOTO OOIIEro, OCHOBHOT'O
o011ero, cpeHero odIIero o0pa3oBaHus, yTBEpKISHHBIN MprkazoM Munnpocsemenus Poccun ot 20
Mmas 2020 1. Ne 254,
[IpumepHbie oOcHOBHBIE 0Opa3oBaTelbHbIE MPOTrpaMMbl HAYaIbHOTO OOIIEro o00pa3oBaHUA U
OCHOBHOI0 0O01Iero 00pa3oBaHUs, BHECEHHBIE B PEECTP OCHOBHBIX 00pa30BaTEIbHBIX HPOrpaMM,
onoOpeHHble (eaepatbHbIM yU4eOHO-METOJUYECKMM OO0bEIMHEHHEM 10 oO0meMy OOpa30oBaHHIO
(mpotokoun ot 8 anpens 2015 r. Ne 1/5).
MeToauyeckie peKOMEHIAIMU M0 peau3allid 00pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOILEro,
OCHOBHOTO OOIIIEro, cpeaHero oO0mero ooOpa3oBaHus, OO0pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccnoHabHOTO 00pa30BaHUsl M JOMOJHUTEIBHBIX 00IE00pa3oBaTeNbHBIX MPOTpaMM  C
MPUMEHCHHEM JJIEKTPOHHOTO OOy4YeHHWS W JHCTAHIMOHHBIX 00pa30BaTCNbHBIX TEXHOJIOTHUN
(mpunokeHue K mucbMy MuHucTepcTBa npocsenieHus PO ot 19 mapra 2020 roga Ne I'/1-39/04).
Konnenmus mpenogaBanus ydeOHOro mnpeaMera «XWMHS» B 00pa30oBaTECNIbHBIX OpraHU3aIUsIX
Poccuiickoit ®enepanuu, peanusyronMX OCHOBHBIE 001Ie00pa3oBaTeNbHbIe MpOrpaMMbl  (YTB.
Pemenuem Komnernn Munnpocsemenus Poccun, mporokon ot 03.12.2019 Ne [TK-4BH).
Peanuzanus o0Opa3oBaTeIbHbIX porpaMmm €CTECTBEHHOHAYYHOM U TEXHOJOTHYECKOU
HANpaBJICHHOCTEW TI0 XWUMHUH C HCIOJIb30BaHWEeM o0opyaoBaHus IieHTpa «Touka poctay.
Meroauueckoe mocodwue. - I1. 1. becnanos M.B. Jlopodees, Mocksa, 2021 r. — 154 c.
MeTtoaudeckoe NUCHMO O IIPENOAaBaHUM yueOHOTo npeaMeTa «XUMHUs» B 00111e00pa30BaTeIbHBIX
opraam3anusax SIpocnaBckoit oomactu B 2021-2022 yu.r.

PaGouass mporpamMma cocTaBieHa ¢ Y4YETOM aBTOPCKOW MpOrpamMmbl MO XUMHH: XHUMHUS.
[Ipumepubie paboune mporpammbl. [lpenmernass nuuus ydeOnukoB O.C. T'abpuensna, W.I.
Octpoymona, C.A. CnankoBa. 8-9 kiacchel : yuel. mocobue st oomeoopazosat. opranmuzaiuii / O.C.
I'abpuensn, C.A. CnankoB - Mocksa. : [Ipocsemienue, 2019.-80 c.



B cBa3u ¢ OTKpBITHEM LIEHTpa €CTECTBEHHOHAY4YHOM HampasiieHHOCTH «Touka Pocrta» u
OCHAIlleHUeM 0011e00pa3oBaTeIbHON OpraHu3aluy  00OpYAOBaHUEM, CpPEACTBAMU OOYy4YeHHs MU
BOCIIUTAHHsI BHECEHBI U3MEHEHMUS B COJEP)KAHME TEM YPOKOB B 4aCTH IIPOBEACHMS IIPAKTUYECKHUX
paloT, 1a0OpaTOPHBIX ONBITOB U JEMOHCTPALMOHHBIX SKCIEPUMEHTOB (COIVIACHO METOJUYECKUM
peKOMEHJaLusAM  JJIsl  pealu3alii  00pa3oBaTENbHBIX NPOTPaMM  E€CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKON HANpaBICHHOCTU 10 XUMHMM C HCIOJb30BaHMEM 00OpyaoBaHus LeHTpa «Touka
Pocray).

8 Kiacce

e [IpakTuyeckas padbora «/I3yueHue cTpoeHus IUIaMEHN

e Jlaboparopuslii onbiT «M3MepeHne TeMneparypbl KUIEHHs BOJbI C MOMOIIBIO AaTYyUKa
TEMIIEpaTypbl U TEPMOMETPA»

e Jlaboparopusbiii onbIT «OrmpeeseHre TeMIEpaTyphl MIABICHUS U KPUCTAJUIA3AUU
MeTajiay

e JlaGoparopusiii onbIT «OmpeaesieHne BOAOIPOBOAHON U TUCTUIUTMPOBAHHON BOJIBI

e J[eMOHCTpallMOHHBIA SKCIEPUMEHT «BpieeHne U MOIIOMEHUE Teruia — MPU3HaK
XUMHUYECKON peakuu

e J/[eMOHCTpallMOHHBIN SKCIIEpUMEHT «Pa310keHne BOAbl 3JIEKTPUYECKUM TOKOM

e JleMOHCTpaIIMOHHBIN YKCIIEPUMEHT «3aKOH COXPAaHEHHUS MACChI BELIECTBY

e [IpakTuyeckas padora «[lomyueHune MegHOro Kynopoca

° Ha60paT0pHLIfI OIIBIT ((I/ISY‘IGHI/IC 3aBUCUMOCTH  paCTBOPUMOCTH  BC€HICCTBA OT
TeMIICPATypbD»

e JlaGopatopHslii onbIT «HabimroeHne 3a poCTOM KPUCTAIIIOB)»

e JlaGopatopHslii onbIT «IlepechieHHbIH pacTBOP»

e JlaGopatopHslii onbIT «Onpenenenre pH pacTBOPOB KUCIIOT U ILEIOYEH»
e JlaGopaTopHbIif onbIT «Peakius HelTpaau3anumn

e JlaGopatopHslif onbIT «OnpeeneHne KUCIOTHOCTH TTOYBbI»

e J/leMOHCTpalMOHHBIN OMBIT «Temmeparypa IUIaBIeHHs BEILIECTB C Pa3HBIMU TUIIAMU
KPUCTAJUIMYECKUX PELIETOK)

B 9 kiacce nmpeaycMOTpEeHO MPOBEICHHUE CISIYIONIMX PA0OT:

e JlemoHcTpannoHHBIH onbIT «TennoBoi 3 peKT pacTBOPEHNUs BELIECTB B BOJEH

e [IpakTuyeckas padboTta «DIEKTPOIUTHI U HEAIEKTPOIUTHD)

e JlaGopatopHbIii onbIT «BiHsiHUE pacTBOPUTEIS HA JUCCOITUAITHION

e JlaGopaTopHblii onbIT «CHUIIbHBIE U CITA0bIe JIEKTPOIUTHI»

e JlaGopaTopHbIit ONBIT  «3aBUCUMOCTb  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  CHJIBHBIX
JJIEKTPOJINTOB OT KOHIIEHTPALIMY HOHOBY»

e [IpakTnueckas padora «OrmnpeeneHne KOHIEHTPALUU COJIH MO AJIEKTPOIPOBOJHOCTH
pacTBopa»

e JleMOHCTpalMOHHBIH OMBIT «V3ydeHne PU3NIeCKuX U XUMHUIECKIX CBOWCTB XJIOpa»

e JleMoHCTpalinoHHbIN ONbIT «M3ydueHre CBOMCTB CEPHUCTOTO Ira3a U CEPHUCTOM KUCIOThI»

e Jlaboparopusblit onbIT «OCHOBHBIE CBOMCTBA aMMHaKay

e JlemoHcTpannoHHbie onbIThl: «[lonmyuyenue okcuaa azora (IV) u uzydeHue ero CBOWCTBY;

«Oxucnenne okcuaa aszora (II) mo oxcuma aszora (IV)»; «B3zaumoneiictBue okcumaaszora (1V)
C BOJIOM ¥ KUCJIOPOAOM, MOJIY4YEHHUE a30THON KUCIOThI»

e JlemoHCTpanmoHHbIN ONbIT: «[lomydeHne cepoBo10poaa U U3yUYEHHUE €r0 CBOMCTBY

e JleMOoHCTpanMOHHBIN ONBIT «M3ydeHre CBOMCTB CEPHUCTOTO T'a3a U CEPHUCTON KUCIIOThI»

e JlaGoparopHslii ONBIT «B3anMoeiiCTBHE N3BECTKOBOM BOJIBI C YTJICKHUCIBIM Fa30M»

e JlaGoparopHslii onbIT «B3anMozeiicTBE THAPOKCHIA Oapus C CEPHOM KUCIOTOM

e JlaGoparopuslii onbIT «M3MeHeHne pH B X0/1e OKUCITUTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITUI)



esn 00yyeHus:

e popmupoBanue y OOydYaIOIMIUXCS CHUCTEMBl XHMHUYECKHMX 3HAHMH Kak KOMITOHEHTa
€CTECTBEHHOHAYYHBIX 3HAHUII;

® pa3BUTHE JIMYHOCTU OOYYAlOIIMXCS, MX HMHTEJUIEKTYalIbHBIX W HPAaBCTBEHHBIX KAayecTB,
dbopMHUpOBaHHE TyMAaHUCTUYECKOTO OTHOIICHHS K OKPYXKAIOIIEMy MHPY UM JKOJIOTHYECKH
1enecoo0pa3Horo MoBeJACHUS B HEM;

e IOHUMaHHE OOYYAIOIIMMHUCA XHUMHHM KaK TPOU3BOAUTEIBHONM CHIIBI OOIIeCTBA M Kak
BO3MOXXHOCTH 00J1acTu Oyayniei nmpodeccnoHalbHOM 1eTeTbHOCTH;

® Pa3BUTHUC MBbBIIIJICHUA 06yan0Lu1/1xc;1 MOCpCACTBOM TAKHX I103HABATCIIbHBIX y‘IC6HBIX
NeWCTBUH, KaK yMeHHe (OpMYIHpPOBATh MPOOJIEeMy M THUIIOTE3Y, CTaBUTh IENU U 3a7add, CTPOUThH
TUTaHbI JOCTHKEHUS LIeJIeH U pellieHusl TOCTaBICHHbBIX 33/1a4, ONPEAEIATh NOHITHS, OTPAHUYNBATH UX,
OIMIUCBIBATh, XapaKTCPHU30BaATh U CPABHHUBATD,

® [[OHUMAaHWEC B3aMMOCBA3HM TCOpUHU U IIPAKTUKH, YMCHUC MPOBOJUTH XUMHUYECKHUU
OKCICPUMCHT U Ha €T0 OCHOBC J1€JIaThb BbIBOJAbI U YMO3AK/IHOUCHUS.

Sagaum:

e popMupyroTCS 3HAHHWSI OCHOB XHMHMYECKOW HAayKd — OCHOBHBIX (DaKTOB, TIOHSATHIA,
XUMHUYECKHUX 3aKOHOB U TEOPHUH, BBIPAXKEHHBIX TOCPEACTBOM XUMHUUYECKOTO SI3bIKA;

® Pa3BHUBAIOTCA YMCHUS Ha6HIOIIaTI) 1 OOBSICHITH XUMHUYECKUE ABJICHUS, TPOUCXOJAIINEC B
IIpUPO/IE, 1a0OPATOPHBIX YCIOBUSX, B OBITY U Ha IPOU3BOJICTBE;

® IPHOOpETAIOTCSA  CHElMalbHBIE YMEHHS M HaBBIKM 10 O€30MacHOMY OOpaIlIeHUIO0 C
XUMHYECKUMHU BEUIECTBAMH, MaTepHUaIaMH U MPOLIECCaMU;

e popMupyeTcsi TYMaHHCTHYECKOE OTHOLICHHE K XUMHUHM KaK [POU3BOJUTEIBHON cuiie
00111ecTBa, C TOMOIIBIO KOTOPO pelatoTcs riao0aabHbIe MPOoOJIeMbl YeJIOBEUECTBA;

® OCYILECTBIISIETCS] HHTETPALs XUMUYECKON KapTUHBI MUPA B €AMHYIO HAYYHYIO KApTUHY.

O01mas xapakTepuCcTHKA y4e0HOro npeaMera

B cootBerctBUM ¢ (enepanbHBIM < TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIM  CTAHAAPTOM
OCHOBHOTI'O O6HICFO 06pa30BaHI/I$I ydqamuecda JOJIKHBI OBJIAICTh TAKMMU ITO3HABATCIIbHBIMU y‘I€6HI>IMI/I
JIEeUCTBUSAMH, KaK yMeHHe (OopMyIupoBaTh MpoOIeMy U THIOTE3y, CTABUTh LIEIU U 33Jaud, CTPOUTH
IIJTaHbl JOCTHXKCHUA ueneﬁ U pCHICHUA IMOCTABJICHHBIX 3a4ad, MPOBOAWTH J3KCIICPUMCHT W Ha €TI0
OCHOBE [I€JIaTh BBIBOABI M YMO3AKJIIOUEHUS, MPEICTABISITh UX M OTCTauBaTh CBOIO TOYKY 3pPEHUS.
KpOMe OTOro, ydJamuecs OOJDKHBI OBJIAACTh MNMPUEMaMM, CBA3AHHBIMH C OIIPCACICHHUEM TOHSTHH:
OTPaHUUYMBATh MX, ONHUCBIBATH, XapaKTEpHU30BaTb U cpaBHUBaTh. (CIlIeOBATEIbHO, NPU H3YYEHUHU
XUMHH B OCHOBHOM IITKOJIE ydamuecsa JOJIKHBI OBJIAZICTh y‘-I€6HI)IMI/I HGfICTBHSIMI/I, ITIO3BOJIAOIIMMHU UM
JOCTHYB JINYHOCTHBIX, IPEIMETHBIX U METANPEAMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

HpennaraeMaﬂ nmporpamMma 1o XMMHHU PACKpPBIBACT BKJIIA[ yqe6H0r0 npeaMeTa B JOCTUIKCHHUE
1eseil OCHOBHOTO O0OIIero oOpa3oBaHMs W ONpeleNseT BaKHEWINe Cojep)KaTelbHble JUHUH

npeamera:
* «BEILIECTBO» — 3HAHUE O COCTABE M CTPOCHUHU BEILIECTB, UX CBOMCTBAX U OMOJOTMUYECKOM 3HAYECHUH;
* «XMMMYECKAasl pEaKUus» — 3HAHWE O IMPEBpAlllEHUsAX OJHUX BELIECTB B JApPYIUE, YCIOBMSX

MPOTEKaHMs TaKUX MPEBPALLCHUH U CIIOocO0ax YIpaBiIeHUs PEaKLUsIMU;

* «IIPUMEHEHHE BEIIECTB» — 3HAHUE U OIBIT 0€30MacHOro 00paleHns ¢ BeIeCTBaMH, MaTepUaiaMu 1
nporeccaMu, He0OXOAUMBIMU B OBITY U Ha POU3BOICTBE;

* I3BIK XUMHUW» — ONIEPUPOBAHUE CUCTEMOM BaXXHENIINX XUMHUECKUX NOHITUN, 3HAHUE XUMUYECKON
HOMEHKJIATYpbl, a TaKKe BJaJeHUE XHUMUYECKOM CHUMBOJIMKON (XMMHYECKMMH (opMylIaMu U
YPaBHEHUSIMH).

MecTto npeamera B y4eOHOM IJIaHe
XuMHsi B OCHOBHOM ITKOJIE u3ydaercs ¢ 8 mo 9 kiacc. Ob1iee uyncio yaeOHbIX 4acoB 3a 2 Toja
oOyueHnus cocraBmusieT 136 yacoB, u3 HuX 68 (10 2 4 B Heneno) B 8-9 kiaccax.
3Ha‘II/ITeHBH06 MCCTO B COACPIKAHUU KYypCa OTBOAUTCA XUMHYCCKOMY SKCICPUMCHTY. OH
OTKPBIBAET BO3MOXKHOCTH ()OPMHUPOBATD y YUAIIUXCS CHEIMATIBHBIC TPEIMETHBIC YMEHHUS:
—paboTaTh C BElIeCTBAMU;



— BBITIOJTHSTB MPOCTHIC XUMHYECKHE OTIBITHI;

— YUUT IIKOJILHUKOB 0€301MaCHOMY U SKOJIOTHYECKU TPAMOTHOMY OOpAIEHHUIO C BEIIECTBAMU B
OBITY M Ha TIPOU3BO/ICTBE.

[Iporpammoin npeycCMOTPEHO IPOBEACHUE:

8 kiacc

KOHTPOJILHBIX paboT — 6 4acos,

MPAaKTUYECKUX paboT — 7 4acos.

9 kiacc

KOHTPOJIBHBIX paboT — 5 4acos,

MPaKTUYECKUX paboT — 7 4acos.

Peanmzamusi maHHON mporpaMmbl  CHOCOOCTBYET HCHOJIB30BAHUIO Pa3HOOOpasHbIX  (Gopm
OpraHu3ary y4eOHOTO MpoIlecca, BHEIPEHUIO COBPEMEHHBIX METOJOB OOYYECHHS IeIarordyecKux
TEXHOJIOTHH.

OcHoBHO# (opMoil opranuzanuu y4eOHOTO Mpoliecca SBIseTCs KJIaCCHO-ypouHas cuctema. B
KayecTBE JIOTIOJIHUTENBHBIX (OPM OpraHu3aludyd  00pa3oBaTeNbHOTO TMpOIEcca HCHOJIBb3YETCs
CUCTEMA  KOHCYJIbTAI[AOHHOW  TOIJIEPKKH, VH]IMBH1yaJIbHBIX 3aHATHH,
caMmMocTosiTeNlbHas padoTa ydYaluxXcsi C HCHOJb30BAHHMEM COBPEMEHHBIX MH(GOPMAIMOHHBIX
TexHosioruii. OpraHu3anusi CONPOBOXKICHUS yUaIIUXCs HAlpaBJieHa Ha:
- CO3/IaHHE€ ONTHUMAJIbHBIX YCIOBUN O0yUYCHHUS;
-HCKJIFOUEHHUE IICUXOTPaBMUPYIOUINX (PaKTOPOB;
- COXpaHEHME MCUXOCOMATUYECKOTO COCTOSIHUSA 30POBbsI YUaIIUXCS;
- pa3BUTHE MOJOKUTEILHON MOTHUBAIIMU K OCBOCHHIO MPOTPAMMBbI;
- pa3BUTHE UHIMBHUAYAIBHOCTU U OJJAPEHHOCTH KaXKJI0TO peOeHKa.

PabGouass mporpamma mpegycMmarpuBaeT (GOPMHUPOBAHUE Y YYAIIUXCSA OOIICYYEOHBIX YMEHUN U
HABBIKOB, YHUBEPCAJIbHBIX y4EOHBIX NEHCTBUI M KIFOUEBHIX KOMIETEHIIUNA: YMEHHE CaMOCTOSTEIbEHO
U MOTHUBUPOBAHHO OPTraHW30BBIBATH CBOKO IIO3HABATEIBHYIO JESATEIBHOCTh; HCIIOIH30BAHUE
AJIEMEHTOB TMPUYMHHO-CIEACTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAJIHHOTO aHallu3a; OIMpeesieHue
CYIIHOCTHBIX XapaKTEPUCTHUK HM3y4aeMOro OOBEKTa; YMEHHE Pa3BEPHYTO OOOCHOBBIBAThH CYXKIICHUSI,
JlaBaTh ONpENETeHUs, TPUBOJUTH JOKA3aTEeIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJICHUS
B OKpYXaroIleM MHUpe.

B sTOM HampaBieHMM NPUOPUTETAMM SBIISIFOTCS: HCIOJIB30BAHUE JJIA MO3HAHUS OKPYKAIOIIETO
MHpa pa3UYHBIX METOJOB (HAOMIONEHHS, W3MEPEHMs, OMBITHI, OKCIEPUMEHT); IIPOBEICHUE
MPAKTUYECKUX U J1a00paTOPHBIX PabOT, HECIOXKHBIX IKCHEPUMEHTOB M OIMUCAHUE MX PE3yIbTaTOB;
WCIIONB30BaHUE JUIsI PEIICHUS TI03HABATENBHBIX 3a/Jad PA3IMYHBIX HCTOYHUKOB WH(OOpMAIUU;
COONIOZICHHE HOPM M TPaBHUJ MOBEACHHS B XMMHUYECKHUX JTaOOpaTopusx, B OKpYXKaroliel cpere, a
TaK)Xe MPaBUJI 3J0pOBOTO 00pa3a )KU3HU.

PaGouas mporpamma opueHTHpOBaHa Ha ucnoiab3oBanue YMK:

8 kuiacc

la6puensu O.C.

Xumust. 8 kiaacc: yueb. st obreodpasosar. opranusanuii / O.C. I'abpuessa, U.I'. Octpoymos,C.A.
CnankosB. — M. : IIpocsemenne, 2023. — 175 c. : ni.

I'aopuensu O.C., JIsicoaI'.T.

Xumwst. [IpoBepouHble 1 KOHTPOJIBHBIE PabOTHL. 8 Kitacc. YdeOHoe mocodue st
001eoOpazoBatenbHbIX yYupexkaenuid. M3marensctBo «lIpocBemenuey, 2021

9 kiace

l'abpuensn O.C.

Xumus. 9 knace: yue6. ans obmeodpasosar. opranuszanuii / O.C. I'abpuenss, U.I'. Octpoymos,C.A.
Cnanxos. — M. : IIpocsemenue, 2023. — 223 c. : ui.

labpuenss O.C.

Xumwusi. [IpoBepouHbie U KOHTPOJIbHBIC pabOTHI. 9 Kitace : yueOHOe mocodue ayis




obmeoopazoBatenbHbIx opranuzammii / O.C. I'abpuensn, I'.I'. JIeicoa. M. : - [IpocBemenne,202 110 —
191 c.
Tpoery6osa H.IT.

[Toypounsle pazpaboTku o xuMuu. 8 kiacc. — 3-¢ u3a. — M.: BAKO, 2018. — 400 c.- (B
MTOMOIIIb IIKOJIBHOMY YIHUTEIIIO)

[Toypounsie pazpabotku 1o xumuu. 9 kiacc. — M.: BAKO, 2016. — 432 c.- (B nmomomp
LIKOJIBHOMY YUHUTEIIO)




IleHHOCTHBIE OPHEHTHPBI COACPKAHUS Y4eOHOr0 npeaMeTa «XHMHUSD»

VYueOHbIil peaMeT «XUMUS», B COACPKAHUNA KOTOPOTO TJIaBHBIMH KOMITOHEHTaMH SIBIISFOTCS
Hay4yHbIC 3HAHUS U HAyYHbIE METO/IbI TO3HAHMSI, IO3BOJISET MPOOYKIATh y yYaAIIUXCS SMOLIMOHAIBHO-
[IEHHOCTHOE OTHOIICHHE K U3y4aeMOoMYy MaTepHuaiy. B pesynprare yueOHOH NesITeIbHOCTH CO3a0TCs
ycnoBust s GOpMHUpPOBaHUsl cUCTeMbl lleHHOCTel. [lo3HaBaTenbHas (yHKIUS y4eOHOTO mpeamera
«XHUMHS» 3aKIIOYAETCSl B CIIOCOOHOCTH €ro COJEp)KaHUsl pPa3BUBAaTh ILIEHHOCTHBIE KadyecTBa Yy
y4aluxcsl.

Ilo3nasamenvnovle uennocmu: omuowieHue K XUMUUECKUM 3HAHHUAM KaK OJHOMY U3
KOMIIOHEHTOB KYJIbTYPbl 4YeJlOBEKa HapsiAly ¢ JPYTMMU €CTECTBEHHOHAYYHBIMH 3HAaHUSIMU;
OKpPY)KAIOIIEMY MHpPY KaK MHUpPY BEIIECTB M IPOUCXOJAIIMX C HUMM SIBJICHHM; I103HABAaTEIbHOMN
NEeSITeNIbHOCTH (KaK TEOPETUYECKOM, TaK U SKCIIEPUMEHTANILHOM) KaK UCTOUHUKY 3HAHUM; noHuMaHue:
OOBEKTHMBHOCTH M JOCTOBEPHOCTH 3HAHMK O BEIIECTBAX W MPOUCXOIAIMIUX C HHUMHU SBICHHSX;
CIIO)KHOCTH M OECKOHEUHOCTH Ipollecca MO3HaHUs (Ha MpUMepe UCTOPHH XUMHYECKHX OTKPBITHIA);
JCWCTBUSL 3aKOHOB TPUPOABI M HEOOXOJIMMOCTH MX ydeTa BO BceX cepax NesTeIbHOCTH YeIOBEKa;
3HAYEHUS] XUMUYECKUX 3HAHUU IJI PElIeHHUs TJI00aNbHbBIX MPOOJIeM YeloBeuecTBa (IHEPreTUUYECKOM,
CBIPBEBOM, IPOJAOBOIBCTBEHHOM, 3/10pOBbS U JOJIOJETHUSI YEJIOBEKA, TEXHOJOTMYECKUX aBapuid,
IJI00ATBbHOM SKOJIOTHH U JP. ).

Ilennocmu mpyoa u 6Ovima: OTHOLLEHUE K TPYAOBOM JAESITEIBHOCTH KaK €CTECTBEHHOM
¢bu3nueckoil W UHTEIUVIEKTyaJdbHOW MOTPEOHOCTH, TPYAY Kak TBOPYECKOM JAEATEeIbHOCTH,
MO3BOJISIONICH TMPHUMEHSATh 3HAHHWS Ha TPAKTHKE; COXpaHEHWE W TOAJEpKaHHE COOCTBEHHOTO
3I0pOBbS U 37I0POBBSl OKPYXAIOMIMX, B TOM YHCIIE€ OpraHu3alus MHTaHUS C y4eTOM cOCTaBa U
SHEPreTUYECKON LIEHHOCTH IMHUIIM; COOJIIOJECHUE IpaBuil OE€30MAaCHOIO MCIIONIb30BaHMS BELLECTB
(JlekapCTBEHHBIX ~MpEnapaTroB, CPEACTB OBITOBOM XUMHH, MECTHIMIOB, TOpIOYE-CMa304HbIX
MaTEepUajIoB U Jp.) B MOBCEJIHEBHOM >KU3HH; OCO3HAHHE JOCTMIKEHHS JIMYHOTO ycIliexa B TPYAOBOM
JesITeIbHOCTH 32 CYET COOCTBEHHOW KOMIIETEHTHOCTU B COOTBETCTBUU C COLMAIHBIMU CTaHIapTaMHU
U TOCIHEAYIOUIMM COLMAIbHBIM OJOOpEHHEM JOCTWKEHUH HAyKH XUMHM M XUMHUYECKOTO
IIPOU3BO/ICTBA JUIsl Pa3BUTHSI COBPEMEHHOT'O O0IIECTBA.

Hpaecmeennvie uennocmu: ommuowenue k cede (0co3HaHHME COOCTBEHHOTO JOCTOMHCTBA,
YYBCTBO OOILECTBEHHOIO AO0Jra, AUCHUILIMHUPOBAHHOCTh, YECTHOCTh U IPaBAMBOCTb, MPOCTOTA U
CKPOMHOCTb, HETEePIUMOCTb K HECIPaBeIMBOCTH, pU3HAHUE HE00X0IMMOCTH
CaMOCOBEPIIEHCTBOBAHUS), JIPYTHUM JIOASM (TyMaHHM3M, B3aUMHOE YBaXEHHE MEXIYy JIOJIbMU,
TOBapHUILECKas B3aMMOIIOMOLIbL M TpeOOBATEIbHOCTh, KOJJIEKTUBU3M, 3a00Ta O APYruxX JIHOIAX),
npupojie (bepexHoe OTHOILIEHHE K ee OOraTCcTBY, HETEPIUMOCTb K HAPYIIEHUSIM SKOJIOTHYECKUX HOPM
U TpeOOBaHUM, SKOJIOTMUECKH TPAMOTHOE OTHOIIEHHE K COXPAaHEHUIO Tuapocdepbl, aTMochepsl,
MOYBBl, OHOC(Epbl, YEIOBEUYECKOT0 OpPraHu3Ma; OILIEHKa [EHCTBHUA BONPEKH 3aKOHAM MPHUPOIH,
MPUBOJAIIETO K  BO3HUKHOBEHHIO  TJ00ANbHBIX  MPOOJIEM);, noHumauue  HEOOXOIUMOCTH
YBOKUTEIBHOIO OTHOIIEHUS K JOCTIDKEHMSIM OTEYECTBEHHOM HayKd, HCCIIEIO0BATENbCKOM
JeSITEIbHOCTH POCCUNCKUX YUEHBIX-XUMHUKOB (MTATPUOTUYECKUE UYBCTBA).

Kommynuxamuenvie yennocmu: omuowleHue K HOPMaM s3bIKa (€CTECTBEHHOTO U
XUMHUYECKOTO) B PA3IMYHBIX HCTOYHMKAX HHpopmamuu (nmureparypa, CMU, UaTepner u np.);
NOHUMAaHUue HeoOX0OUMOoCmu: TIPUHITHS PA3IMYHBIX CPEICTB U MPUEMOB KOMMYHHKAIIMH; TOTY4YEHUS
WHGOPMAINY U3 Pa3IMYHBIX UCTOYHUKOB; apTYMEHTUPOBAHHOM, KPUTHUECKOW OIIEHKH MH(OpMAIHH,
MOJTyYEHHOM M3 Pa3IUYHBIX UCTOYHUKOB; COOOIIEHUsI TOYHON U JOCTOBEPHOM MH(OpMAINK; SICHOCTH,
JOCTYITHOCTH, JIOTHYHOCTH B 3aBUCUMOCTH OT €M, IMOJHOTHl WM KPaTKOCTH H3JI0KEHUS
uH(pOpMAaIIUY; CTPEMIIEHHUS TIOHATh CMBICT OOpPAIEHHOM K YeloBeKy peud (YCTHOW M MHUCbMEHHOM);
BEICHUS JAMajora JJis BbIABICHHS DPAa3HBIX TOYEK 3pEHHUs Ha paccMaTpUBaeMylo HH(OpMAIIHIO;
BBIPQXKEHUS JIMYHBIX OLIEHOK W CYXKJICHUU; MPHHSTHUS BBIBOJA, KOTOPHIA (hopMmupyercs B Ipoliecce
KOMMYHUKAIIH.

dcmemuueckue YeHHOCMU:  NO3UMUEHOE  YYBCMGEEHHO-YEHHOCMHOE  OMHOUleHue: K
OKpYy’XaroleMy MHpY (KpacoTa, COBEPIICHCTBO M TapMOHHS OKpYKalollell Mpupojsl U KOCMOca B
LIEJIOM); TIPUPOAHOMY MUPY BEIIECTB U MX MPEBPAIICHUIH HE TOJIBKO C TOUYKH 3pEHHS MOTpeOUTENs, a
KaK K MCTOYHUKY MPEKPacCHOr0, TapMOHHYHOTO, KPACUBOTO, MOAYMHSIONIETOCS 3aKOHOMEPHOCTSIM,



IIPONOPLIMOHAJIBHOTO (Ha IpUMEpPE B3aUMOCBSA3M CTPOCHHUS M CBOMCTB aTOMOB U BEIIECTB);
BBITIOJTHEHUIO Y4YeOHBIX 3a/ad Kak K MPOLECCY, JOCTAaBISIIOIIEMY 3CTETUYECKOE YIOBOJIBCTBUE
(KpacuBOe€, U3SIIHOE PELICHUE UM JI0KA3aTeNbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIE)KUT TapPMOHHUSA);
NOHUMAHUe HeoOXoouMocmu W300paKEHUS WCTUHBI, HAy4YHBIX 3HAHUW B YYBCTBEHHOH (opme

(Hanmpumep, B IPOU3BEIACHUSAX UCKYCCTBA, MOCBAIICHHBIX HAYYHBIM OTKPBITUSIM, YYCHBIM, BEUIECTBAM
U UX MPEBPALICHUSM).



IInanupyemMsble pe3yJibTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa

JInyHOCTHBIE pe3yJIbTAThI:

" OCO3HAHHWE CIUHCTBA U IEJIOCTHOCTH OKPYKAIOIIETO MHPA, BO3MOXKHOCTU €T0 IMO3HAHUSU
0OBSICHEHUS] Ha OCHOBE JIOCTH)KCHUI HAyKH;

* (opMupoBaHHE JHYHOCTHBIX TIPEACTABICHUH O 1EHHOCTH TMPHUPOJBI, OCO3HAHHE
3HaYMMOCTH U OOIHOCTH III00aIbHBIX IPOOJIEM YEeIIOBEUYECTBA;

* (opMuUpOBaHHE IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBCHHOMN MPAKTHKH,

* (QopmMupoBaHUE OTBETCTBEHHOTO OTHOIICHHS K OOYYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
00yJaromuXxcsi K CaMOPa3BUTHIO U cCaMO00pa30BaHUIO HA OCHOBE MOTHBAIIUH K 00YyUEHUIO;

" pa3BUTHE TO3HABATEIILHBIX MHTEPECOB M MOTHBOB, HAIPABICHHBIX HAa H3y4YCHHE >KUBOM
MPUPOJIBI;, HMHTEIUICKTYAIBHBIX YMEHHUU (IOKa3bIBaTh, CTPOUTH PACCYKICHHS, aHAIM3HPOBATH,
CPaBHHBATH, JICNIATh BBIBOJIBI U JP.); ICTETHYCCKOTO BOCTIPUSATHS KHUBBIX OOHCKTOB;

* (opMupoBaHKE MOTPEOHOCTH M TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCJIE M B paMKax
CaMOCTOSITEIILHOU JICATEIIbHOCTH BHE LITKOJIBL;

" 3HAHWE OCHOBHBIX IPHHIIUIIOB U MPABHJI OTHOIICHUS K XHBOW MPHUPOJIC; OCHOB 3I0POBOTO
oOpa3a XH3HH W 3/I0POBHECOCPETAIIINX TEXHOJOTUH; YMEHHE BBIOMPATH IEJICBBIC M CMBICIIOBBIC
YCTAHOBKH B CBOMX JCUCTBHSX M MOCTYIKaX MO OTHOLICHHIO K JKUBOUM MPUPOJE, 310POBBI0 CBOEMY U
OKPYKaIOIIHX;

" OICHUBAaHUE J>KU3HCHHBIX CUTYallMd C TOYKH 3pEHUs OE30MMacHOTO o0pa3a >KU3HH U
COXpaHECHHS 3]I0POBbSI;

* popmMupoBaHUE 3KOJOTUYCCKOTO MBIIIJICHUS; YMEHHUE OICHHWBATH CBOKO JCSITEIHLHOCTH U
MOCTYIKH JAPYTHX JIFOJCH C TOYKH 3PEHUSI COXPAaHCHHsS OKPYXKAIOIIEH Cpelbl — TapaHTa XH3HH U
Oyiaromoyuus Jito/iel Ha 3emuie;

"  yMEHUS MPUMEHSTH MMOTYICHHBIC 3HAHWS B TIPAKTHYECKOU JESITeTHHOCTH,

" BOCIKTaHUE YYBCTBA TOPJIOCTH 32 POCCUIMCKYIO XUMHUECKYIO HAYKY;

" [IOHUMaHHE OCHOBHBIX (AKTOPOB, OMNPEACISIOMNX B3aMMOOTHOIICHHUS YEJOBeKa U
MIPUPO/IBI; TOTOBHOCTH K CAMOCTOSATEIBHBIM MOCTYIIKaM U ICUCTBUN Ha OJ1aro mMpupo/Ibl;

" [pU3HAaHUE IIEHHOCTH >KU3HU BO BCEX €€ MPOSBICHUSX U HEOOXOIMMOCTH OTBETCTBEHHOTO,
OepeXKHOTO OTHOIIICHHSI K OKPYIKAIOIICH cpejie, COOI0ICHIE MPaBIT TOBEACHHS B PUPOJIC;

" OCO3HAHHWE 3HAUEHUS CEeMbH B KM3HU YEJIOBEKAa W OOIIEeCTBa, TOTOBHOCTh U CIOCOOHOCTh
MPUHUMATH IEHHOCTH CEMEMHOMN XU3HU; YBAXHUTEIHbHOE M 3a00TIMBOE OTHOIIECHHE K YJiEHAM CBOEH
CEMBH;

" [OHMMaHHWE 3HaueHUs OOyueHHUs M1 TOBCEIHEBHON JXM3HM U OCO3HAHHOTO BBIOOpA
npodeccuu;

" [pU3HAHWE TpaBa KaXJOro Ha COOCTBEHHOE MHEHHE, 3MOIMOHATBHO-TIONOKHUTEIHEHOE
OTHOIIICHHE K CBEPCTHHUKAM,;

" KPUTUYHOE OTHOIIEHHWE K CBOMM TIOCTYNKaM, OCO3HAaHHE OTBETCTBEHHOCTH 3a WUX
MOCIIEACTBHS; YMEHUE TPEOI0JIeBATh TPYJHOCTH B TIPOIECCE TOCTIKEHUSI HAMEUEHHBIX IIeJIeH;

* (popmMupoBaHWE KOMMYHHUKATHBHOW KOMIICTCHTHOCTH B OOIICHWH W COTPYIHHUYECCTBE CO
CBEPCTHHKAMH CTApUIMMH W MIAIIIMMUA B Tpolecce oOpa3oBaTeNbHON, OOIIECTBEHHOH MOJIE3HOM,
y4e0HO-HUCCIIeIOBATEIIbCKOM, TBOPUESCKOW U APYTUX BHJIOB JACITCIHLHOCTH;

" yBaXHUTEIbHOE OTHOIICHHWE K OKPYXKAIOIUM, COOJIOJCHHE KYIbTyphl TOBEICHUS,
MPOSIBIIEHUE TEPITUMOCTHU TIPHU B3aUMOJICHCTBUM CO B3POCIBIMU U CBEPCTHUKAMH,

* (popmupoBaHUE IKOIOTUIECKON KYIbTYpPhl HA OCHOBE IPU3HAHMSI [ICHHOCTEH KU3HU BO BCEX
e€ MPOSIBICHUSX U HEOOXOAUMOCTH OTBETCTBEHHOT'0, OEPEKHOTO OTHOIICHUS K OKPYXKAIOIIEeH cpejie;

= ¢dopMHpOBaHHE TOHUMAHUS IIEHHOCTH 3JJ0POBOTO M 0€30MacHOro 00pasza >KM3HU; YCBOCHUE
MIPaBWJI MHIMBUYaTHHOTO M KOJUIEKTUBHOTO O€30MacHOIO MOBEJCHHS B UPE3BBIUANHBIX CHUTYaIIUsX,
YIPOXKAFOIIUX KU3HH U 3T0POBBIO JIFOJICH, TPaBHJI MTOBEICHUS HAa TPAHCIIOPTE M Ha JIOPOTax.

MeTanpeamMeTHblie pe3yJbTaThl:
OBnanenue 00y4aromMUMHCS OCHOBAMHU YUTATENbCKOW KOMIIETEHIIUH, IPUOOPETEHNE HAaBbIKOB



paboThl ¢ nHpopMaIe. Y4yacTue B IPOCKTHOM AEATENbHOCTH, BKIIIOYasi YMEHUE BUICTh MpobiIeMy,
CTaBUTh BOIIPOCHI, BBIABUraTh TMIIOTE3bl, JaBaTh OIpEICNIeHUs, KiIacCu(UIMpPOBaTh, HAOIIOJATh,
MPOBOJIUTH IKCIEPUMEHTBI, A€IaTh BBIBOABI U 3aKIIOYCHHUS, CTPYKTYPHUPOBATh MaTepHal, OOBsICHSTD,
JI0Ka3bIBaTh, 3ALIUILATh CBOU UCH.
Peryastusubie YY /I

1. YMeHue caMOCTOSTENTLHO ONPENENATh IIeJId CBOEro 00y4YeHHUs1, CTaBUTh U (POPMUPOBATH
Ui ceOs HOBBIE 3a7jaud B yyeOe U MO3HABATENbHOH IEATEeIbHOCTH, pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOEH MO3HABaTENbHOMU AesaTeIbHOCTH. OOyYarONIUICs CMOXKET:

" QHAJTM3UPOBATH CYIIECTBYIONIUE U TUIAHUPOBATh OyayIine 00pa3oBaTeIbHBIEPE3YIbTATHL;

" HIeHTH(UIMPOBATH COOCTBEHHBIE TPOOJIEMBI M OIIPEEIISATH INIaBHYIO IpoliemMy;

" BBIABUTaTh BEPCHM pEUICHUS NpoOJeMbl, (HOPMYIHpPOBATH TUIIOTE3bI, MPEIBOCXHUILATH
KOHEUYHBIN pe3yJIbTaT;

" CTaBUTh LEJb JICATEIBHOCTH Ha OCHOBE ONPEACICHHON NpOOJIeMbl W CYMIECTBYIOUIMX
BO3MOXKHOCTEI;

* popmynupoBaTh yueOHbIE 3a/1a41 KaK Iark JOCTHXKEHUS ITOCTABICHHOM LeNIn 1A TeIbHOCTH;

* 00OCHOBBIBATh IIEJIEBBIE OPUEHTHUPHI M MPHOPUTETHI CCHUIKAMHU Ha IICHHOCTH, YKa3bIBas W
00O0CHOBBIBAS JIOTHYECKYIO TIOCIIE0BATEIIEHOCTD IIATr0B.

2. YMEHHE CaMOCTOSTEIbHO IUIAHUPOBATh IIyTH JOCTMOKGHUS IeJe, B TOM 4YHUCIIC
albTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Haubonee 3(pdeKkTHBHBIE CIOCOOBI pelIeHUs Y4eOHBIX U
[I03HABaTENbHbIX 3a/1a4. O0yJarouiicss CMOXKET:

® ONpeAeNsaTh HeoOXOAUMble IeicTBHE () B COOTBETCTBUU C y4eOHOW M IO3HaBaTEIbHOU
3a/1aueil ¥ COCTABJISITh AJITOPUTM HMX BBITIOJIHCHHUS;

= 00OCHOBBIBaTh U OCYIIECTBIIATH BbIOOp Hambosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUYIeOHBIX
1 TT03HABATENIbHBIX 3a/1a4;

® ONpEAETSATh/HAaXOqUTh, B TOM UHCJIE U3 MPEATOKEHHBIX BAPUAHTOB, YCIOBHS AJIs BBHITOIHEHUS
y4eOHOM U TT03HaBaTeNbHOM 3a/1a4;

" BpICTpaNBaTh )KM3HEHHBIE TUTAHBI HA KPATKOCPOUHOE OyayIiee (3asiBISTh IIeJIeBble OPUEHTUPBI,
CTaBUTHh aJICKBAaTHBIC WM 3aJla4ll W IpeJIarath JCUCTBUSA, YKa3blBas U OOOCHOBBIBAS JIOTHUECKYIO
MOCJIeI0BATEILHOCTh II1aroB);

" BRIOMpATh M3 MPEUIOKCHHBIX BAPUAHTOB M CAMOCTOSATEIBHO MCKATh CPEJICTBA/PECYPCHI IS
peNICHUS 3a/1a9¥/ TOCTIKESHUS eI,

" COCTaBJIATH IJIAH PEIICHUS TIPOOJIEMBI (BBITIOTHEHHSI IPOCKTA, TPOBEICHUS HCCIICIOBAHNSA);

® ONpeAeTATh MOTEHIMABHBIC 3aTPyIHEHUS TIPU PEUICHHH y4eOHOW U MO3HaBaTeNbHOM 3a1auu
Y HAXOJMTb CPEJICTBA JJISl UX YCTPAHEHHUS;

® ONHUCHIBATh CBOH OIBIT, OQOPMIISAS €ro JUIs Iepeladdl JAPYTUM JIIOJIIM B BHJAC TEXHOJIOTHU
pelIeHrs MTPaKTUIECKHX 3a]1a4 OMPeeIEHHOTO Kiiacca;

" IUTAHUPOBATH M KOPPEKTHPOBATH CBOIO MHIMBHIYAILHYIO 00pa30BaTEIIbHYIO TPASKTOPHIO.

3. YMeHue COOTHOCHTH CBOM JEWUCTBUA C IUTAHUPYEMBIMH pe3ydbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JIEATEILHOCTH B MPOIIECCE TOCTIKEHHS pe3yibTaTa, OMpPeNesaTh CIOCOOB JEHCTBUI
B paMKax MPeAJoKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JICHCTBHUS B COOTBETCTBUH C
M3MeHsoIencs curyarueid. OO0yJaromuiics: CMOXKET:

® ONPEIENATh COBMECTHO C IEJaroroM ¥ CBEpPCTHUKAMH KPUTEPHUH TUIAHUPYEMBIX PE3YyJIbTaTOB U
KpUTEPUHU OLIEHKHU CBOEH y4eOHOM edTeIbHOCTH;

" CCTEMaTU3UpOBaTh (B TOM 4YHCJIE BBIOMPATh MPUOPUTETHHIE) KPUTEPUH IUIAHUPYEMBIX
PE3yJIBTaTOB U OLICHKU CBOEH JEATECIBHOCTH;

® 0TOMpaTh UHCTPYMEHTHI JJIs1 OLICHUBAHUS CBOEH JIEATEIBbHOCTH, OCYLIECTBIATh CAMOKOHTPOJIb
CBOEH JIeATENIbHOCTH B paMKaXx MPeUI0KEHHBIX YCIOBUN U TpeOOBaHUI;

" OLICHUBATH CBOKO JEATEIBHOCTb, APTyYMEHTHPYs IPHUYMHBI JOCTHXKCHHS WM OTCYTCTBHSA
IIJIAHUPYEMOTI'O PE3YJIbTATA,

" HAXOJUTh JOCTATOYHBIC CPEJICTBA JJISI BBINOJIHEHHUS YUEOHBIX JEHCTBHIA B HM3MEHSIOLICHCS
CUTYyallUU W/UIH NIPU OTCYTCTBUU INIAHUPYEMOTO Pe3yiIbTara;



» paboTasi O CBOEMY IUIaHY, BHOCHTh KOPPEKTHUBHI B TEKYILYIO IESITEIHHOCTh Ha OCHOBE
aHaIM3a  M3MCHEHMH  CHTyallMd  JUId  TOJY4YCHUs  3alUIAHMPOBAHHBIX  XapaKTEPUCTUK
MPOJYKTa/pe3ynbTara;

® YCTAHABJIIMBATH  CBA3b  MEXIAY  IIOAYYCHHBIMU  XapaKTEPUCTUKAMU  MIPOAYKTa U
XapaKTePUCTHKAMH ITpoLiecca JSSITEIFHOCTH U 110 3aBEPLICHUH JEITeIbHOCTH MPEJiarath H3MEHEHHUE
XapaKTEPUCTUK MpoLecca I MOJyYCHUs YIyYLICHHBIX XapaKTePUCTUK IPOAYKTA;

" CBepATh CBOM JCUCTBUS C LEIbI0O M, HPU HEOOXOTMMOCTH, HCIPABISATh OIMIMOKU
CaMOCTOSITEIBHO.

4. YmMenue OLCHUBAThH MMPpaBUIIbHOCTDH BBITIOJITHCHUA y‘-IeGHOfI 3ajJadu, CO6CTB€HHLIC
BO3MOXKHOCTH e¢ penieHusi. O0ydaroluiics CMOXeT:

® ONpPEAETSATH KPUTEPHH PABUIBLHOCTH (KOPPEKTHOCTH ) BHITIOJIHEHUS YI€OHOM 331a4u;

" QaHANTM3UPOBATh U OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApHs JUIS
BBHITIOJTHEHUS Y4eOHOIl 3a1a4u;

= cBOOO/IHO TMOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMH OILEHKA UM CaMOOLIEHKH, UCXOS U3
LIETTU ¥ UMEIOIIUXCS CPENICTB, pa3audasi pe3yJbTaT U CIIOCOObI ICUCTBUI;

" OCHUBATH IMPOAYKT cBoOeH JACATCIIbHOCTHU 10 3a1aHHbIM PI/ nIIn CaMOCTOATECIBHO
OIPCACIICHHBIM KPUTCPHUAM B COOTBETCTBUU C LCIIBIO ACATCIbHOCTH,

. O6OCHOBI)IBaTI) JOCTHOKUMOCTh ILICJIN BI>I6paHHI)IM CIIocOOOM Ha OCHOBE OLICHKHU CBOUX
BHYTPEHHHUX PECYPCOB U JOCTYIIHBIX BHELUIHUX PECYPCOB;

* GUKCHPOBATH U AHATM3UPOBATH JUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

5.Brnanenune ocHOBaMH CaMOKOHTPOJISl, CAMOOLIEHKHU, MPUHATUS PEUICHUM U OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOH M MO3HABATEIbHOU. OOYJIarOIIHIACS CMOXKET:

* HaOJII0JaTh U AHAJIM3UPOBATh COOCTBEHHYIO YYEOHYIO U MO3HAaBaTEJIbHYIO JIE€ATEIbHOCTh U
NEeSITeIbHOCTh IPYTUX 00y4yarouuxcs B MPOLIECCe B3aUMOIPOBEPKHU;

" COOTHOCUThH peajibHble U IJIaHUpYEMble pe3yJabTaThl WHAWBUIYaJIbHOW 0O0pa3oBaTeNbHON
NeSITeIbHOCTH U JIeNIaTh BBIBObL;

®* IPUHUMATh pelIeHNEe B yUeOHON CUTYallMi U HECTH 3a HETO OTBETCTBEHHOCTD;

® CAaMOCTOSITEIIBHO ONPEAEATh MPUYMHBI CBOETO ycCIleXa MM HEeycleXa U HaXOJUTh CIOCOOBI
BBIXOJIa U3 CUTYallUH HEYCIIEXa;

® PETPOCIEKTUBHO ONPENENSTh, KaKue IEHCTBUS M0 PEIICHNI0 yYeOHOM 3a/1auil WM TapaMeTpbl
9THUX JEHCTBUIA NPUBEIH K MOJYYSHUIO UMEIOILErocs MPOyKTa y4eOHO! AeITeNbHOCTH;

®" IEMOHCTPUPOBATh MPUEMbI PETYISALUHN CUXO(U3NOTOTHIECKUX/ SMOLIMOHATIBHBIX COCTOSHUMN
Ul TOCTHKEHUS 3(PdeKra ycrnoKoeHHUs (YCTpaHEHHUs SMOLMOHAIBHON HAaNpsKeHHOCTH), 3(dexTa
BOCCTAHOBJICHU (OcnabieHus MNposBIEHUA yTOMieHHUs), 3(dexkra akTuBH3aUUU (TIOBBILICHUS
NCcUX0(U3H0IOTMYECKON pEaKTUBHOCTH)

Ilo3naBaTesbHbIe YY ][

6. YMmeHue ompenenatb MOHATHs, CO3JaBaThb OOOOIIEHMS, YCTaHABIMBATh aHAJOTHH,
KJIacCU(UIUPOBATh, CaMOCTOSITEIbHO BbIOWpAThb OCHOBAaHUS W KPUTEPUM IS KIIACCH(PUKAIUH,
yCTaHaBJIMBAaTh IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKHUE PACCYXKACHUSI, YMO3AKIOUCHUS
(MHIYKTUBHOE, IeTyKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BBIBOAbL. O0yJaromuiics CMOXKET:

" TO0NpaTh CIIOBA, COTMOJYMHEHHBIE KIIIOUEBOMY CIIOBY, OMPEIENSIONINE €ro MPU3HAKH U
CBOICTBA;

" BRICTPAMBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KITFOUEBOTO CIIOBA M COMOYHMHEHHBIX EMY
CIIOB,

" BRIJICJISITh OOIINM MPU3HAK JIBYX MU HECKOJBKUX MPEAMETOB WU SBICHUN M OOBICHITh UX
CXO/JICTBO;

u OGTJGI[I/IHSITB ONpeaAMCTBI U SABJICHUA B I'PYHIIbI IO ONPCACIICHHBIM IMPU3HAKAM, CPAaBHUBATH,
KJaccuuImpoBaTh ¥ 000011aTh (DaKThI U SBIICHUS,

® BBIZICTISATH SBJICHHUE M3 OOIIETO psijia PYTUX SBJICHUI,

" OIPEIEIIsATh OOCTOSTENhCTBA, KOTOPHIC NPEANICCTBOBAIA BO3HHUKHOBEHHUIO CBSI3U MEXKIY



SIBIIGHUSIMU, U3 ITUX OOCTOSITENBCTB BBIICISTH OMPEACIISIONINE, CIOCOOHBIEC OBITh MPUYNHON TaHHOTO
SIBJICHUSI, BBISIBJIATD IPUYMHBI U CIICJICTBUS SIBIICHUIA;,

" CTPOHUTH PACCYXJICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHSIM U OT YaCTHBIX
SIBJICHUH K OOLITM 3aKOHOMEPHOCTSIM;

" CTPOWTH PACCYXKICHHE Ha OCHOBE CPaBHEHHS TMPEIMETOB U SIBIICHUH, BBIACISS MPU ITOM
o01re NpU3HaKY;

" Y3JIaraTh MOJYYCHHYIO HH(POPMAIINIO, HHTEPIIPETHPYS €€ B KOHTEKCTE PEIIaeMOM 3a/1auu;

" CAMOCTOSITETILHO YKa3bIBaTh Ha WH(GOPMAIMIO, HYKIAIOIIYIOCS B IMPOBEpPKE, Mpeisiarath u
MIPUMEHSITH CITIOCOO MPOBEPKH JIOCTOBEPHOCTH UH(POPMAITUH;

= BepOaIM30BaTh YMOIIMOHAILHOE BIICUATIICHHE, OKa3aHHOE Ha HETO0 HCTOYHUKOM;

" O0BSACHATH SIBJICHHUS, MPOIIECCHI, CBSI3U U OTHOIICHHUS, BBISBISIEMBIC B XOJI¢ IO3HABATEILHOU 1
HCCIIEIOBATEILCKON JEATEIbHOCTH (MPUBOANTH OOBSICHEHHE C M3MEHEHUEM (DOPMBI MIPEIICTABICHHUS,
OOBSCHSATH, IETANU3UPYS UK 0000111as1; OOBSICHITH C 3aJaHHONM TOUKH 3pEHUS);

" BBISIBJIATH W HA3bIBaTh NMPUYHHBI COOBITHS, SBJICHHS, B TOM 4YHCIIE BO3MOXHBIC /HamOoliee
BEPOSITHBIE TIPUYUHBI, BO3MOXHBIE TTOCIICACTBUS 33JAHHOM MPUYUHBI, CAMOCTOSTEIILHO OCYIIECTBIISS
MIPUYUHHO-CJICICTBEHHBIN aHAIN3;

® IeJaTh BBIBOJI HA OCHOBE KPUTHYECKOrO aHalIM3a Pa3HbIX TOYEK 3PCHUS, IOATBEPIKAATh BBIBO/]
COOCTBEHHOM apryMEHTAIUEH HITH CAMOCTOSTEIBHO ITOTYyYCHHBIMU JTAHHBIMH.

7. YMeHue CO31aBaTb, IPUMCHATL H Hp606paSOBbIBaTB 3HAaKNn W CHMBOJIBI, MOJACIIM H
CXCMbI IJI pCIICHUSA y‘le6HbIX H I1I03HABaTCJIBHBIX 3a1a4. O6y11a101111/n71051 CMOXKCT:

* 0003HaYaTh CHMBOJIOM ¥ 3HAKOM IIPEIMET U/UIU SIBIICHHUE;

" OIPEIEIATh JIOTHYECKUE CBSI3M MEXKIY MpEeIMEeTaMu H/WIN SBICHUSIMH, 0003HAYaTh JaHHBIC
JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

® co3/1aBaTh a0CTPAKTHBIN WM PeabHBIi 00pa3 MpeaMeTa 1/iiu SBJICHUS;

® CTPOUTH MOJICJIb/CXEMY Ha OCHOBE YCIIOBUH 3aJ]a4M H/WJIH CIIOC00a ee pelieHus;

" co3JaBaTh BepOaNbHBIC, BEIICCTBEHHBbIE W WH(GOPMAIMOHHBIE MOJEIN C BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA Uil OINpeesieHus crocoda pemeHus 3a1aq4d BCOOTBETCTBUU
C CUTYalIUEH;

" MpeoOPa3OBBIBATE MOJEIH C IENBI0 BBIABICHHUS OOIIMX 3aKOHOB, OIPENENSIONINX JaHHYIO
MpeIMETHYIO0 00J1acTh;

" IEPEeBOANTH CIOKHYIO MO COCTaBY (MHOTOACHEKTHYIO) MH(QOpPMAIHMIO U3 TpadUyecKoro HUiu
(dhopManr30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE, U HA00OPOT;

" CTPOHUTH CXEMY, aJTOPUTM JIEHCTBUS, UCIIPABISATh WM BOCCTAHABIMBATh HEM3BECTHBIN paHee
JITOPUTM Ha OCHOBE MMEIOLIETOCs 3HaHUs 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

" CTPOUTH JJOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

" QaHANTM3UPOBATH/peDIEKCUPOBATh OMBIT pa3paboTKM M peanu3alud Y4eOHOTO TPOEKTa,
WCCIIEIOBAHMS (TEOPETHYECKOT0, IMITUPHUECKOTO) HA OCHOBE TPEIOKEHHOM MPOOIEMHOM CUTYaINH,
MOCTABIICHHOW 1I€TIM W/UJTU 33JJaHHBIX KPUTEPHUEB OIICHKU MPOAYKTa/pe3yabTaTa.

= CMbIcTiOBOE uTeHUE. OOYUarOIHIACsS CMOXKET:

" HAXOJUTh B TEKCTe TpeOyemyro UHPopManuio (B COOTBETCTBUM C ILEISIMH CBOEH
NESITEIIbHOCTH);

® ODUEHTUPOBATbCA B  COACP)KAHMM TEKCTA, IIOHUMATh ILEJIOCTHBIM  CMBICI  TEKCTa,
CTPYKTYPUPOBATh TEKCT;

® YCTAaHABJIMBATh B3aMMOCBSI3b ONTMCAHHBIX B TEKCTE COOBITUH, SIBJICHUM, TPOLIECCOB;

® PE3IOMUPOBATH [VIABHYIO UJICIO TEKCTA;

* IpeoOPa30OBbIBATE TEKCT, «IIEPEBOJA» €0 B JAPYIYI0 MOAAIBHOCTb, HHTEPIPETUPOBATh TEKCT
(XyIOXKECTBEHHBI W HEXYJOKECTBEHHBIH — Yy4eOHBIH, HAay4HO-TIOMYJISAPHBIN, WH()OPMAIMOHHBIH,
tekcT non-fiction);

" KPUTUYECKHU OLIEHUBATH COZEPKaHUE U POPMY TEKCTa.

8. ®opmupoBaHMEe M pPa3BUTHE HKOJOTHUECKOTO MBIIUICHHUS, yMEHHE IPHMEHATh €ro B
MO03HABATEIbHOM, KOMMYHHKATUBHOM, COIMAIbHOW MPAKTHUKE U MPO(ECCHOHATBHON OpUEHTAIUH.



OOy4Jaromuiicss CMOXKET:

® OIIpEAEIATh CBOE OTHOLLEHUE K IPUPOAHOM CPEIE;

" QHAJIM3UPOBATh BIMUSAHUE SKOJIOTHYECKUX (PAKTOPOB HA CPey OOUTAHUS KUBBIX OPIraHU3MOB,;

®* [IPOBOAMTH IPUUNHHBIN U BEPOATHOCTHBIN aHAJIN3 HKOJOTHUECKUX CUTYaIIHU;

" IPOTHO3MPOBATH M3MEHEHUS CUTYaIlMH MpPH CMEHE JCHCTBHs OJHOTrO (akTopa HaJeicTBHE
apyroro ¢akropa;

" pacIIpoCTpaHATh 3KOJIOTUYCCKHUE 3HAHMA U YIaCTBOBATh B IPAKTUYCCKUX ACIaX I103aIIUTC
OKpY>KaloIlel Cpe.ibl;

® BEIpAXKaTh CBOE OTHOIIECHUE K IIPUPOJIE YEPE3 PUCYHKH, COUMHEHU, MOJEIH, IIPOEKTHBIE
paboTHI.

9. Pa3BuTHE MOTHBALIMU K OBJIAJCHHUIO KYJIbTYypOW aKTHBHOTO HCIOJB30BAHHUS CIIOBapeil u
JPYTUX MOUCKOBBIX cucTeM. OOyUaromuiicss CMOXKET:

® OIpeEeNsATh HE0OXOAUMBIE KIIFOUEBbIE TOMCKOBBIE CJIOBA U 3aIPOCHI;

® OCYUIECTBIIATH B3aUMOJICHCTBHE C 3JICKTPOHHBIMH ITOMCKOBBIMHU CUCTEMAaMH, CIIOBAPSIMU;

* hopMupoBaTh MHOKECTBEHHYIO ~ BBIOODKY M3  IOUCKOBBIX  HCTOYHHMKOB  JUIS
00BEKTUBM3ALINY PE3YJIbTaTOB MIOMCKA;

" COOTHOCHUTB I10JTy4EHHbIE PE3YNIbTAThl IIOUCKA CO CBOCH JEATENIbHOCTHIO.

KommyHukarusubie YY/{

10. YmMenune opraHu30BBIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM M CBEpCTHMKaMM; paboTaTh MHIMBHJyalbHO W B IpYyINIE: HaXOAUTh oOllee pelieHue U
paspemath KOH(IUKTH HA OCHOBE COTJIACOBAHMS TO3HMIMN M ydeTa HHTEPECOB; (HOpMyIupoBaTh,
apryMEeHTHPOBaTh M OTCTauBaTh cBOe MHeHHE. OOyUaromuicss CMOXKET:

® ONPEIEIATh BOSMOXKHBIE POJIU B COBMECTHOU JEATEIBHOCTH;

® UIpaTh ONPEIAEICHHYIO POJIb B COBMECTHOU JEATEIIBHOCTH;

" IPUHUMATh MO3MILHMI0 coOeceHUKa, MOHUMAs MO3UIHI0 JAPYroro, paziudaTh B €ro peuu:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO (ApIryMEHTHI), (DaKThl; THIIOTE3bl, aKCHOMBI, TEOPHH;

" OIpeNeNATh CBOM JeMCTBUSA UM JACUCTBUS TMapTHEpa, KOTOpbIE CIOCOOCTBOBAIM MM
MIPENATCTBOBAIN TPONYKTUBHOM KOMMYHUKAIUU;

® CTPOUTH [TO3UTUBHBIE OTHOIIEHUS B IIpoLiecce Y4eOHOM U MO3HABATEIbHON JIESTEIbHOCTH;

® KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAMBaTh CBOKO TOYKY 3pEHMS, B JUCKYCCHM YMETh
BBIIBUT'aTh ~ KOHTPAPI'YMEHTHI, Iepedpa3upoBaTh CBOK  MbICIb  (BlaJeHHE  MEXaHU3MOM
SKBUBAJIEHTHBIX 3aMEH); KPUTUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MIPU3HABATH OUIMOOYHOCTH CBOETO MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTHPOBATH €T0;

® [IpeJy1araTh aJbTePHATUBHOE PELIEHUE B KOHPJIUNKTHON CUTYyalluy;

® BBIJIEJISTH OOIIYIO TOUKY 3pEHHS B IUCKYCCUU;

" IOrOBapUBAThHCS O MPaBHIAX M BOMPOCAX sl OOCYXKIACHHS B COOTBETCTBUU C TMOCTaBICHHOMN
nepes rpynnou 3aaayuen;

" OPraHHU30BbIBaTh y4eOHOE B3aMMOJEWCTBHE B Tpymne (OmpenensTbh oO0IMe Ienu,
pacnpeensatb pojiu, JoOroBapuBaThCs APYT C APYTOM H T. 11.);

" yCTpAaHATh B  paMKax Juajora  pa3peiBBl B  KOMMYHHUKAIMH, OOYCIIOBJICHHBIC
HEMOHUMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOOeCeTHIKA 3a7au, (POPMBI UITH COACPIKAHUS TUATOTa.

11. YMeHne OCO3HAaHHO UCIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBHHM C 3ajayeit
KOMMYHUKAIIUU i1 BBIPQKEHHUS CBOMX UYYBCTB, MBICICH M TOTPEOHOCTEH IS IUIAHUPOBAHUS H
peryisiiud CBOEH JEATEeNbHOCTH; BJIAJCHUE YCTHOM M NHUCBMEHHOM peybl0, MOHOJIOTMYECKOU
KOHTEKCTHOM peubto. O0yUaromuiicst CMOKET:

® ONpEAeTATh 337a9y KOMMYHHUKAITMHN H B COOTBETCTBUHU C HEW OTOMPATh PEUEBHIC CPE/ICTBA;

= 0TOUPATH U UCIOIH30BATh PEUEBBIC CPEJCTBA B MPOIECCe KOMMYHUKALIUU C IPYTUMHU JIFOAbMH
(znanor B mape, B MaJol rpynme u T. 1.);

" IPE/ICTaBIATh B YCTHOM WJIM TNHCBMEHHOH (opMe pa3BepHYThI IUTaH COOCTBEHHOM
NesTeNIbHOCTH; COOJI0AaTh HOPMbI MyOJIMYHOM peud, perjaMeHT B MOHOJOIe W JHMCKYCCHU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a1aueii;



®" BBICKA3bIBaTh M OOOCHOBBIBaTh MHEHHE (CYXXACHHE) M 3alpalliBaTh MHEHHE MapTHEpa B
paMKax uasnora;

® IPUHKUMATh PEUICHHE B XOJ€ AUAJIoTa U COTJIaCOBBIBATH €r0 C COOECETHUKOM;

® CO3/1aBaTh IMCbMEHHbBIE «KIUIIMPOBAHHBIE» W OPUTMHAIBHBIE TEKCThl C HCIIOJIb30BAaHUEM
HEO0OXOJIMMBIX PEUYEBBIX CPEJICTB;

" JICTIOJIb30BaTh BepOajbHbIe CpelncTBa (CpelIcTBa JIOTHYECKOW CBS3M) JJs  BbIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® JICIIOJIB30BAaTh HeBepOaJIbHbIE cpencraa WIH HarJsHble MaTepUabl,
MIOJITOTOBJICHHBIE/OTOOPAHHBIE 110/1 PYKOBOJCTBOM YUUTEIIS;

® 1eJaTh OLIEHOYHBIM BBIBOJ O JOCTHIXKEHUM LIEIM KOMMYHHKAIMM HEMOCPEICTBEHHO I0CIIE
3aBepILICHIs] KOMMYHHUKAaTHBHOT'O KOHTAKTa 1 00OCHOBBIBATH €TO.

12. @®opMUpOBaHWE W  pa3BUTHE KOMIIETEHTHOCTH B  00JAacTH  MCIIOJIB30BAHHSA
nH(OPMALIMOHHO- KOMMYHUKAIIMOHHBIX TexHonoru# (nanee — MKT). OOGyuaronuiicss cMOXKeT:

® [[eJICHANPABIIEHHO HCKaTh U KCIOJb30BaTh MH(GOPMAIMOHHBIE PECYpChl, HEOOXOIUMbIE IS
pelIeHrs y9eOHBIX M MPAKTUICCKUX 3371a4 ¢ moMotbio cpeacts MKT;

® BRIOMpaTh, CTPOUTH U UCIOJIH30BaTh a/IEKBATHYI0 MHGOPMAIMOHHYIO MOJENb Uil Mepeladyu
CBOMX MBICJIEH CpPEJICTBAMH E€CTECTBEHHBIX U (POPMaJIbHBIX SI3bIKOB B COOTBETCTBHM C YCIOBUSMU
KOMMYHUKaIUU;

® BRIZCITATh MHPOPMAIIMOHHBIA aCIEKT 3aJa4H, ONEpUPOBATh JTaHHBIMH, HCIIOIB30BaTh MOJEIbH
peuieHus 3a1a4u;

" JICIIOJIb30BaTh ~ KOMIIBIOTEPHBIE TEXHOJIOTMM (BKJIIOYash BbIOOp aJeKBATHBIX  3ajaye
MHCTPYMEHTAJILHBIX MPOTrPAMMHO-AIMIAPATHBIX CPEJCTB U CEPBUCOB) VIS pElIeHHs] HHPOPMAITMOHHBIX
U KOMMYHHMKAIIMOHHBIX Y4€OHBIX 3a/1a4, B TOM 4YMCJIE: BBIYHUCIICHHE, HAUCAHUE MUCEM, COUMHEHUH,
JIOKJIa/10B, pedepaToB, coO3JaHue NPe3eHTalui U Jp.;

®" JICIOJIb30BaTh HH()OPMALIMIO C YIETOM 3TUYECKUX U MPABOBBIX HOPM;

®* co3JaBaTh MH(OPMAIMOHHBIE PECYPChl PA3HOTO THUIA U JUIS Pa3HBIX ayJUTOPUH, COOMIONATH
MH(GOPMAIMOHHYIO TUTHEHY U NpaBuia HH(POPMAIIMOHHONW 6€30MaCHOCTH.

IIpenMeTHbIe pe3yJbTaThl

BbINyCKHUK Hay4YMTCH:

" XapaKTepPH30BaTh OCHOBHBIC METO/IbI TO3HAHMS: HAOIIO/ICHHE, H3MEPEHHE, SKCIICPUMEHT;

" ONUCHIBATh CBOMCTBA TBEPABIX, KHUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIJLISAS HX CYIICCTBEHHBIE
MIPU3HAKHY,

" paCKpBIBaTh CMBICT OCHOBHBIX XHMHUECKHUX IOHATHH «aTOM», «MOJIEKYJa», «XHMHYECKHHA
JJIEMEHT», «IIPOCTOE BEILECTBOY», «CJI0XKHOE BEILIECTBO», «BAJIEHTHOCTB», «XUMHUUYECKAsi pPEaKIUsy,
UCTIONB3Ys 3HAKOBYIO CUCTEMY XHMHU;

" pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

® pa3anyaTh XUMUYECKHE U (PU3NYECKUE SIBICHUS;

®* Ha3bIBATh XUMUYECKUE IIIEMEHTHI;

® OTIpENeNIATh COCTAB BEIIECTB MO UX (GopMyam;

®* OIpeIeIATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COSIMHEHMUSX

" OIpEIENATh TUIl XHMUYECKUX PEaKInii;

" Ha3bIBATh MTPU3HAKH U YCIOBHS MPOTEKAHUS XUMHUYECKIX PEaKIINH;

® BBISIBJIAITH MIPU3HAKU, CBHUJICTEILCTBYIOIINE O MPOTEKAHUU XUMHUYECKOW peakluu IMpH
BBINOJIHEHUH XMMHYECKOT'O OIBITA;

®* COCTaBIATH (POPMYIIbI OMHAPHBIX COSAUHEHUH;

" COCTaBJISTh YPAaBHEHUSI XUMHUCCKUX PEaKIIUi;

®* coOmoAaTh npaBuiia 0€30MacHoN pabOThI P NMPOBEACHUH OMBITOB;

® [10JIb30BAThCS TA0OPATOPHBIM 000PYIOBAHUEM U TIOCYOH;

® BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAcChl BEILIECTB;

® BEIYUCIISITH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyIe COeJMHEHNS;

®* BBIYUCIIATh KOJIMYECTBO, OOBEM HIIM MacCy BEIECTBa M0 KOJIUYECTBY, 00bEMY, Macce



peareHTOB WM MPOAYKTOB PEaKLIUY;

" XapaKTepH30BaTh (PU3MUECKUE W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB: KHUCIOPOAA U
BOJIOPOAA;

" [10JIy4aTh, COOMPATH KUCIOPO U BOAOPOI;

® pacro3HaBaTh ONBITHBIM IIyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOI;

" pacKphIBaTh CMBICI 3aKOHA ABOIajpo;

" PaCKpPbIBaTh CMBICII IIOHATHH «TETNIOBOM 3((HEKT peakiium», «MOISIPHBIA 00BeM»;

" XapaKTepH30BaTh (PU3MUECKUE U XUMUUYECKHE CBOWCTBA BOJIBI;

" pacKphIBaTh CMBICII IOHSTHSI «PaCTBODPY;

* BBIYUCJIATH MaCCOBYIO JI0JIK0 pACTBOPEHHOTO BELIECTBA B PACTBOPE;

* IPUTOTOBJIAITH PACTBOPBI C OIIPENEICHHON MAaCCOBOU JJ0JIEH PACTBOPEHHOI'O BELIECTBA;

* Ha3bIBaTh COCMHEHMSI N3YUYEHHBIX KJIAaCCOB HEOPTaHUYECKUX BEIIECTB;

" XapaKTepH30BaTh PU3MUECKUE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

®* OHpeAeNaTh MPUHAAIC)KHOCTD BEILIECTB K OIPECIIEHHOMY KJIACCy COETUHEHUI;

®* COCTaBJIATH (OPMYIIbI HEOPIrAHUYECKUX COCTUHEHNI U3YyUEHHBIX KIIACCOB;

* [IPOBOAUTH OMBITHI, MOATBEPKAAIOIINE XUMUUYECKNE CBOWCTBA M3YyYEHHBIX KJIACCOB
HEOPraHUYEeCKUX BELIECTB;

® pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCIIOT U LIEJI0YEH 0 H3MEHEHHIO OKPACKU
MH/IUKATOPA;

" XapaKTepHU30BaTh B3aMMOCBSI3b MEX]y KJIaCCAMHM HEOPraHUUYECKUX COeTUHEHUI;

= packpbiBaTh cMmbica [leprnoanueckoro 3akona [{.M1. Menneneena;

* 00BACHATh (PU3MUYECKHI CMBICII aTOMHOIO (IIOPSAAKOBOI0) HOMEpPAa XMMHUYECKOTO 3JIEMEHTA,
HOMEpOB I'PYIIBI U eproja B nepuoaudeckoii cucreme /.M. Menneneesa;

" 00BSACHATh 3aKOHOMEPHOCTU M3MEHEHUS! CTPOEHMs aTOMOB, CBOIMCTB 3JIEMEHTOB B Ipenenax
MaJibIX NEPUOJIOB U IJIABHBIX MOATPYIII;

" XapaKTEPHU30BaTh XUMHYCCKUE DJICMCHTEBI (OT BOOOpOga OO KaJ'II)III/ISI) Ha OCHOBEC HUX
ITOJIOXKCHHSA B nepnonnquKoﬁ CHUCTEMC I[I/I MeHI[eneeBa 1 0COOCHHOCTEH CTPOCHUSA NX ATOMOB;

" COCTaBJIITh CXEMBI CTPOEHHUS aTOMOB TIepBbIX 20 37IeMEHTOB Tieproanyeckoi cuctemsl JI. 1.
MeHeneena;

® PaCKpbIBATH CMBICII TOHATHI: «XUMHYECKASI CBA3bY, «IIIEKTPOOTPHUIATEIIBHOCTDY;

" XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MUECKHX CBONCTB BEIECTB OT TUIA KPUCTAILTUYECKOM
pEeLIETKY;

" OIPEACIIATH BUJL XUMUUECKOM CBS3U B HEOPTaHUUECKUX COCITUHEHUSX;

" U300pakaTh CXEMbI CTPOCHUS MOJIEKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMU
XMMHYECKHUX CBS3EH;

® PaCKphIBaTh CMBICII  MOHATHM  «HMOH»,  «KAaTHOH», «AHHOH»,  <«DJIEKTPOJIUTHI»,

«HEDJIEKTPOJIUTHDY, (QIEKTPOJIUTHYECKAST  JUCCOLMAIUSA», «OKHUCIHUTENbY, «CTEIECHb
OKHCIICHUSD) «BOCCTAHOBHUTENBY, KOKHCICHUE), «BOCCTAHOBIICHHEY,

" OIPEACIISITh CTEMEHb OKUCIEHUS aTOMa 3JIEMEHTa B COCIMHEHNH;

" PaCKpbIBATH CMBICII TEOPUU AIEKTPOJTUTUHUECKOMN TUCCOIUALINN;

® COCTaBJIATH YPABHEHUS DJIEKTPOIUTUYECKON TUCCOLMALIMU KUCIIOT, HIENOUYEH, COJIEH;

* 0OBSACHSTH CYITHOCTH MPOIECCa IEKTPOTUTHICCKOMN JUCCOIUAIIMHA U PEAKIIMI HOHHOTO
00MEHa; COCTaBIISATH MOJHBIC U COKpAIICHHBIE HOHHBIE YPAaBHEHUSI peaKI[uu OOMEHa,

® OIIpeeTATh BO3MOKHOCTh MMPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa;

® IPOBOJUTH PEAKIINH, IOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PAa3JIMYHBIX BELIECTB;

" OIPEAEIATH OKUCIUTENIb U BOCCTAHOBUTEID;

® COCTaBJIATh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI;

" Ha3bIBATh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XUMUIECKON PeaKiuy;

* KIaccu(pUIMPOBATh XUMHUECKUE PEAKIIUU TI0 PA3IMYHBIM TIPU3HAKAM;

" XapaKTepU30BaTh B3aUMOCBSI3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMHU HEMETAILJIOB;

* IPOBOJIUTH OTBITHI MO MOJIYYCHUI0, COOUPAHHIO M U3YYCHHIO XUMUYECKUX CBOMCTB
ra3000pa3HbBIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;



" pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIE BEIIECTBA: YITIEKUCIBINA a3 U aMMHAK;

" XapaKTepHU30BaATh B3aUMOCBS3b MEXKY COCTABOM, CTPOEHHEM U CBOMCTBAMU METAJUIOB;

" Ha3pIBaTh OPraHUYECKHE BELIECTBA MO MX (QopMyse: MeTaH, 3TaH, STUJIEH, METaHOJI, STaHOJ,
IIULEPUH, YKCYCHAs KUCI0Ta, aMUHOYKCYCHAsl KUCJIOTA, CTEaApUHOBAs KUCJIOTa, OJIEMHOBAs KUCIIOTA,
IJIIOKO033;

" OLICHMBATh BJIMSHUE XUMHUUYECKOIO 3arpsi3HEHUS OKPYKArOLIEH Cpelbl HA OpraHU3M YEJIOBEKa;
IPaMOTHO 00OpaIaThCs C BEIIECTBAMU B TOBCEIHEBHOM JKU3HU

" ONpEJENATh BO3MOXKHOCTh MPOTEKAHUS PEaKUUl HEKOTOPBIX MPEACTABUTENEH OPraHMYECKUX
BELIECTB C KUCIOPOAOM, BOLOPOIOM, METAIIJIAMH, OCHOBAaHUAMU, TAJIOT€HAMU.

L]

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® BBIJIBUTATh U [IPOBEPATH IKCIEPUMEHTAIBHO T'MIIOTE3bl O XUMHUYECKHX CBOICTBAX BELIECTB HA OCHOBE
HX COCTaBa U CTPOCHHS, UX CIIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIINH, O XapaKTepe U MPOIyKTaxX
Pa3IMYHBIX XUMUYECKUX peaKkLuii;

® XapaKTepH30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAaM, YCTaHABIMNBATh IPUUNHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY JaHHBIMU XapaKTepPUCTUKAMH BEILIECTBA;

® COCTaBJIATH MOJICKYJISIPHBIEC U TTOJIHBIC HOHHBIE YPABHEHUS 110 COKPALLICHHBIM HOHHBIM YPaBHEHUSIM;

® [IPOTHO3MPOBATH CIOCOOHOCTD BELIECTBA MPOSBISTH OKUCIUTEIbHbIE UM BOCCTAHOBUTEIbHBIC
CBOHCTBA C Y4E€TOM CTEIICHEH OKHUCIICHUS IEMEHTOB, BXOASIINX B €0 COCTaB;

® COCTaBJISATh YPAaBHEHUS PEAKIIN, COOTBETCTBYIOIINX MOCIEI0BATEILHOCTH MIPEeBpaIleHUN
HEOpPraHUYECKUX BEIIECTB PA3IINYHBIX KJIACCOB;

® BBIJIBUTATh U IIPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bI O PE3YJIbTaTaX BO3AEHCTBUS Pa3InIHbIX
(hakTOpPOB Ha U3MEHEHUE CKOPOCTH XMMHUYIECKOH peakuuy;

® JCTIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS TSI SKOJIOTUIECKH IPaMOTHOIO IOBEICHUS B OKPY KaroIei
cpexe;

® JCTIOJIb30BaTh NPHOOPETEHHBIE KIII0YEBbIE KOMIIETEHIIMU ITPH BHIIIOJTHEHUH IPOEKTOB U Y4eOHO-
UCCIIEI0BATENbCKUX 3a/Jau 110 U3YUEHHIO CBOMCTB, CIIOCOOO0B IIOJIYUYEeHUs U PACIIO3HABAHUS BEILECTB;

® 00BEKTHBHO OLICHUBATh MH(MOPMALHMIO O BELIECTBAX M XUMHUYECKHX MPOLIECCaX;

® KPUTUYECKU OTHOCHTHCS K MICEBIOHAYYHON HH(pOPMAIINH, HEJJIOOPOCOBECTHON pEeKIIaMe B CPENICTBAX
MaccoBoi nH(popmanuy;

® 0CO3HABATh 3HAUEHHE TEOPETUUECKUX 3HAHHUM 110 XUMHH JJIs1 TPAKTHUECKOH NeATeNbHOCTH YEIOBeKa,

® CcO3/1aBaTh MOJIENIN M CXEMBI JIJIs pEellieHUs] Y4eOHBIX U IT03HABATENILHBIX 33]1a4; IOHUMATh
HEOO0XOIMMOCTb COOJIIOACHUS MPEANUCAHUN, TPEJIaraeMbIX B MHCTPYKIMSX T10 HCIIOJIb30BaHMIO JICKApCTB,
CpeacTB ObITOBOM XUMHH U JIp.



Cooepircanue yuedonozo npeomema. 8 Knacc
HavanbHble NOHATHSA ¥ 3aKOHBI XUMHUHM (204.)

Tesma u BemecrBa. CBoiicTBa BemIECTB. JTaJOHHBIC (DU3MYECKHE CBOWCTBA BEIIECTB.
Martepuansl U MmaTtepuanoBeneHue. Poiab XUMUU B KU3HU COBpeMeHHOro obmectBa. OTHOLIEHHE
oO1mecTBa K XUMHH:XeMOprust 1 xeMohoOus.

Metoabl wu3ydeHusi xumuu. HaOmogenue. DOxcrnepuMeHT MogenupoBanue. Mogenu
MarepuaibHble U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azpl. Kuakoctu. TBépabie BemecTrBa. B3auMHble TEepexoabl MEXIy arperaTHbIMU
COCTOSIHUSIMU BEILECTBAa: BO3TOHKa (CyOnumanus) ¥ JecyOiuMManusi, KOHJEHCAIMs W HCIapeHHe,
KpUCTAJIJIN3alUs U TUIaBJICHUE.

®uznyeckue siBjeHusi. Yucrble BemecTBa M cMeCH. [ OMOr€HHbIE U T'€TEPOICHHBIE CMECH.
Cmecu razoo0Opassble, sxuakue u TBEpAble. CrnocoObl pa3jeseHus CcMeceil: NeperoHka, Wiu
TUCTUIUISINS, OTCTauBaHHWe, (MIBTPOBAHKE, KPUCTAILIM3AIMS WM BBIIApUBAHHUE. XpoMaTorpadus.
[Ipumenenue 3TUX crocoOoB B J1a00PaTOPHOIl MPaKTUKE, HA IPOU3BOJICTBE U B OBITY.

XuMHn4yecKkue 3j1eMeHThl. ATOMbI U MOJeKybl. [IpocTbie U ciiokHbIE BellecTBa. AJUTOTPOIUS
Ha npumepe Kuciaopoaa. OCHOBHBIE MOJIOXKEHUS aTOMHO-MOJEKYJsIpHOro yueHus. Monsl. BemecTta
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOIO CTPOCHHUSL.

3Haku (CMMBOJIBI) XHMHYECKHX 3JieMeHTOB. WHdopmauus, KOTOpyl0 HeCyT 3HaKU
XUMHUYECKUX  DJIEMEHTOB. OTHUMOJIOTHS  HA3BaHUW  HEKOTOPBIX  XMMHUYECKHUX  DJIEMEHTOB.
[lepuognueckass tabnuua xumudeckux saemeHToB J[. . MenneneeBa: KOpOTKONEPUOIHBIN U
JUIMHHONIEpUOAHbIN BapuaHThl. [lepuoab! u rpynnel. ['naBHas u noOouHas noarpynnel win A- u b-
rpynibl. OTHOCUTENbHAS aTOMHAs Macca.

Xumuyeckue gpopmyJbl. Uuaekcel 1 koapunueHTsl. OTHOCHTENbHAS MOJIEKYIJIIpHas Macca.
MaccoBas 10711 XMMUYECKOT0 3JIeMeHTa B coeAuHeHuH. VHpopmanus, KOTOpyr0 HECYT XUMHUYECKHe
(bopMyIIbL.

BanentHocth. CTpykTypHBIE HOPMYITBI. XUMHUYECKUE SJIEMEHTHI ¢ TTIOCTOSIHHOW U TIEPeMEHHOM
BaJICHTHOCTHIO. BbIBOA (opMynbl coenuHeHuss 1O BajleHTHOCTU. OrpeneneHne BaJEHTHOCTH
XUMHUYECKOT0 3JieMeHTa 1o (opmysie BemectBa. CocTaBieHne Ha3BaHUN COEIMHEHUMN, COCTOSIIINX U3
JBYX XUMHUYECKUX 3JIEMEHTOB, 110 BAJIECHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTAaBA BEILIECTB.

XuMH4YecKue peakuuu. PeareHTsl U NPOAYKTHl peakuuu. IIpu3Hakm XUMUYECKHUX PpEaKIHil.
VYcnoBus uX NpoTeKaHUs U MpekpanieHus. Peakiuu ropeHus. DK30TepMUYECKUE U SHIOTEPMUUECKHE
pEaKItu.

3aKkoH coxpaHeHMsi Macchl BellecTB. XUMHUuYecKkue ypaBHeHUs. CocTaBiieHME XHMHYECKUX
ypaBHeHuil. MH(bOopMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Krnaccudukanys XuMU4YecKHX peaklui MO COCTaBy M YUCIY PEareHTOB U MPOJYKTOB. THIIBI
XUMHAYECKUX peakuuid. Peakiuu coeanHeHus, pa3iokKeHus, 3aMmelieHus 1 oomena. Karanuzaropsl u
karanu3 JleMoHcTpanuu.

Konnekuust MarepuanoB U u3ieauil U3 HUX.

Monenu, ucnoib3yeMble Ha ypokax (u3uku, ouonoruu u reorpaguu. OObEMHbIE U TIAPOCTEPKHEBBIE
MOJIETN HEKOTOPBIX XMMHUYECKUX BellecTB.Mo1ean KpUCTAJUIMUECKUX PEIIETOK.

Cobupanue npudopa AJ1s MoTydeHHs ra3a v MpoBepKa ero Ha repMeTHYHOCTh. Bo3roHka cyxoro npja,

noja win HaTaauHAa.

ArperaTHbl€ COCTOSIHUS BOABI.

Paznenenne 1ByxX HECMEIINBAIOIIMXCS KUIAKOCTEN € MOMOILBIO ACIUTENBHON BOPOHKU. [JluCTHILIATOD U
ero pabora.



VYcranoBka it prutbTpoBaHus U e€ padboTa. Y cTaHOBKA 1)1 BRITIAPUBaHUS U €€ padoTa.
Komnekuust ObITOBBIX TPUOOPOB /7151 GUIBTPOBAHMS BO31yXa.
Paznenenne kpacsmiero BemiectBa (romactepa ¢ moMoIlIbio OymakHO#l Xpomarorpaduu. Monenu
QJIOTPOITHBIX MOIU(DUKAIIMIA yTIIepOia v CEPHI.
ITonyuyenue o30Ha.
Hoprpets: I. 5. Bepriennyca u JI. YI. Menneneesa.
KopoTtkoneproanslii u JyIMHHONIEpUOAHBIN BapuaHThl [lepuomuueckoit cucremst J[. U.
Meunneneena
KoncTpynpoBanue mapoctepHEBbIX Moieliei Mosiekyn. Annapar Kunmna.
Paznoxenne 6uxpomara aMMoHHs. ['OpeHue cepbl 1 MarHUEBOM JICHTHI.
OnbIThI, WITIOCTPUPYIOLINE 3aKOH COXPAHEHUSI MacChl BELIECTB.
I'openune docdopa, pacTBOpeHHE MPOIYKTa TOPEHUS B BOJAE M HCCIECIOBAHHE IOIYYEHHOTO
pacTBoOpa JaKMYyCOM.
B3anmoneicTBre CONSIHON KUCIOTHI C IUHKOM.
[Tonyuenue ruapokcuaa meau(ll) u ero paznokeHue npu HarpeBaHUU.

JlaGopaTopHble ONBITHI.

1. O3zHakoMJIeHHE C KOJUIEKIIMEH 1a00opaTOPHON MOCYAbI.
IIpoBepka npudopa 11 MOTy4eHUs Ta30B HAa TePMETUYHOCTD.
O3HakOMJICHHE C MUHEpaJaMH, 00pa3yIOIMMU TPaHHUT.
[IpuroroBneHue rereporeHHON CMECH MOPOLLIKOB CEPBI U JKEJIe3a U UX pa3AeiCHHeE.
BiaumopeiicTBie pacTBOPOB XJIOPUIOB U MOAUIOB KaJlus C paCTBOPOM HUTpaTta cepedpa.
[Tonyuenue ruapoxcuaa meau(Il) u ero B3aumoielicTBUE ¢ CEPHOI KUCIOTOH.
B3aumoneicTeue pacTBopa oAbl ¢ KUCIOTOM.

O N~ WDN

[TpoBepka 3akOHa COXpaHEHUS MACChl BEUIECTB HA IPUMEPEe B3aUMOACHCTBUS MIENOYH U
KHCJIOTHIL.

9. TIpoBepka 3aKkOHa COXpPAHEHUS MACChI BELIECTB HA MIPUMEPE B3aUMOACHCTBUSI MIENOYH U
commxkenesa (II).

10. Pa3znoskeHue mepokcHaa BOAOpoaa ¢ momMoinsio okcuaa Mapranma (V). 11.3amemnienne
KEIe30M ME/IM B METHOM KYTIOpOCE.

IIpakTnyeckune padoThl.
1. 3nakomcTBO ¢ nmabopaTopHbIM oOopynoBaHueM. [IpaBuia TexXHUKH O€30MACHOCTH TIPH

pabote BkabuHete xumun. Hekotopsie BUbI padoT.
2. OuucTKa MOBapeHHOMN COJH.
BaxuHeiinue npeacTaBuTeId HEOPraHMYECKMX BeleCTB.
KoanuyecrBeHHble OTHOMIEHHs B Xumuu (184.)

CocraB Bo3nyxa. [lonsitue 06 oObeMHON a0i€ () KOMIIOHEHTa IPUPOIHON ra30BOi cMecH —
Bo3ayxa. Pacuer 00bemMa KOMIIOHEHTA ra30BOM CMECH T10 €T0 00BEMHOM J0J1€ M HA00O0POT.

Kucnopon. Ozon. Ilomyuenme xucnopoma. CoOupaHue © paclo3HaBaHHUE KHUCIOPOa.
XUMHUYECKME CBOMCTBA KHCIOPOJAA: B3aUMOJCHCTBUE C METAJUIAMHU, HEMETAJUIAMU W CIIOXKHBIMU
BemtectBamiu. [Ipumenenne kuciaopoaa. KpyroBopot kuciaopojaa B mpupoe.

Oxkcuapl. O0pa3oBaHre Ha3BaHUN OKCHUIOB 10 MX (hopmynam. CoctaBiieHre GopMysT OKCHIOB 11O
ux HazBaHUAM. [IpencTaBuTeN OKCHIOB: BOJIa M YIJICKUCIIBINA ra3, HeraméHas N3BeCTh.

Bonopoax B mpupome. dusnueckue M XUMHYECKHE CBOMCTBA BOJOPOAA, €r0 IMOJIYyYECHHE M
MIPUMECHCHHE.



Kucnotsl, ux cocra u ux knaccudukamnus. Maaukaropsr. Tabmuna pactBopumoctr. CosisiHas 1
CepHas KUCIIOTHI, UX CBOMCTBA M PUMCHCHHE.

Comu, ux coctaB u Ha3zBaHus. PacTBopuMocTh coseil B Boje. [lpeacraBurenu colieit: Xjaopuna
HaTpusi, KapOoHAT HaTpus, hochar KaIbIHs.

[Tocrosnnas ABoranpo. KonuuectBo BemiectBa. Mosib. MonsipHast macca. KpaTHbeie eauHULIbI
M3MEPEHHS KOJMYECTBA BEIIECTBA — MHJIJIUMOJIb M KHJIOMOJIb, MHJTUMOJIAPHAS M KHUJIOMOJIpHAs
MaccCHI BEIISCTBA.

Pacuersl ¢ WHCHONB30BaHMEM MOHATHUM «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«TMIOCTOSIHHAsI A BOT'aIpo».

3akon ABoragpo. Monsipablii 00beM ra3o00pa3HbIX BemecTB. OTHOCHUTENbHAS TUIOTHOCTH
OJIHOT'O ra3a Io Ipyromy.

Kparnbple enquHUIIbI U3MEPEHNUS] — MHJLTAMOJISIPHBIA U KUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HbIX
BELIECTB.

Pacuetrsl ¢ wucCHoNb30BaHMEM TOHATHH «KOJWYECTBO BELIECTBA», «MOJSpHas Maccay,
«MOJISIPHBIN 00BEM ra30B», «IIOCTOSIHHAsE ABOraipoy.

Pacuersl ¢ UCHONB30BAHMEM TMOHATUN «KOJWYECTBO BELIECTBA», «MOJIIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPO».

I'mapocdepa. KpyroBopor Bombl B mpupojae. Puznueckue M XUMHUYECKHE CBOWCTBA BOJIBI:
B3aUMOJICVICTBUE C OKCUAAMM.

OcHoBaHusl, uX coctaB. PacTBOpuMOCTh OCHOBaHUH B Bojle. MI3MeHeHnEe OKpacku MHAUKATOPOB
B LIEJI0YHOM cpene. [IpeacraBureny menoyen: ruApOKCUIbI HATPUsL, KU U KaJlbLUs.

PactBoputens u pacrBop€HHoe BemecTBo. PactBopsl. PactBopenue. I'uaparsl. MaccoBas nomns
pacTBOPEHHOrO BeIIeCTBA. PacyeTsl, CBA3aHHBIE C MCIIOJB30BAHUEM IIOHATHS «MaccoBas JOJA
PacTBOPEHHOT'O BEILIECTBAY.

JdeMoHCcTpauuu.
Omnpenenenne coaepxKaHus KUCIOPOAA B BO3AYXE.

[Tonyyenue kuciopoja pas3jioKEHHEM IepMaHraHata Kajlus M Iepokcuaa Bojopoja. Cobupanue
METOJIOM BBITECHEHUSI BO3/1yXa U BOJIBI.
Pacno3naBanme kucioposa.
I'openue maruus, xenesa, yris, cepbl 4 pocdopa B kucnopoze. Komnekius okcuaos
[Tonyuenue, cobupanue u pacro3HaBaHue Bojopoa.l'openre Bogoposa.
B3aumopeiictBue Bomopona ¢ okcupom Mmeau (I1). Kommekiust mMuHepanbHBIX KHCIOT. [IpaBuiio
pazbaBiieHust cepoit KucaoTel. Kommekius coei.
Tabnuia pacTBOPUMOCTH OCHOBAHHM, KUCIIOT U COJIEH B BOJIE.
Hekotopble MeTamibl, HEMETAJUIbl U COEJUHEHHs KOJMYeCTBOM BemiectBa B 1 moib. Mozens
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIECTB.
Komnexknust ocHoBaHui
JlabGopaTropHbie ONBITHI.
12. TlomyTHeHHE H3BECTKOBOM BOJIBI ITPH MPOITYCKAHUH YTIEKHCIIOTO ra3a.
13. Tlonmy4yeHnue BogOpoOia B3aMMOAECHCTBUEM IIMHKA U COJISTHOM KUCIIOTBHI.
14. Pacno3HaBaHUE KMCIIOT HHIUKATOPAMHU.
15. M3meHeHHe OKpacKH MHIUKATOPOB B MIEIOYHOU Ccpejie.
16. Os3nakomiieHHE ¢ TpenapaTaMy JOMAIIHEH WM IIKOJBHOM aNnTeuKu — pacTBOpaMH
MIEPOKCHUIaBOIOPOa, CIUPTOBOI HACTOMKHM MOJa U HAIIaTBIPHOTO CIIUPTA.
IIpakTuyeckue padoThl.
3. Tlomyuenue, coOMpaHue 1 paclio3HaBaHUE KUCIOPO/IA.



4. Tlomy4yenue, coOupaHue ¥ pacro3HaBaHUE BOJOPOA.
5. IlpurortoBneHue pacTBOPOB COJIEH € UX 3aJaHHON MacCOBOM JOJIEH.

OcHOBHbBIE KJIACChl HEOPTaHUYEeCKUX coequHenmii (104.)

O6o0mmenre cBeAeHUN 00 OKCHIax, MX KiIacCHU(pHUKAIMH, Ha3BaHUAX M CBOMCTBax. CrocoOBbI
MTOJTYYEHUST OKCUJIOB

OcHoBaHus, uMX KiIaccuukamus, Ha3BaHHWS W CBOMCTBA. B3amMopeicTBHE ¢ KHCIOTaMH,
KHCIIOTHBIMU OKCHUJAMH U COJSIMU. Pa3liokeHrne HepacTBOPUMBIX OCHOBaHUU. CIOCOOBI MOyYeHUS
OCHOBaHMI.

Kucnorel, ux knaccupukanuss u HazBaHusA. OONMME XUMHUYECKHE CBOWCTBA KHCJIOT.
B3aumoneiicTBe KHUCIOT € MeETAUIaMH. OJEKTPOXUMUYECKUWA PAJl  HANPSHKEHUH  METAILIOB.
BzaumMoneiicTBe KHCIOT C OKCHAAMH METaIoB. B3anmMoaeHCTBHE KHCIOT € OCHOBAHUSIMH —
peakuus HeWTpanuzauuu. B3aumonelicTBue KHUCIOT ¢ coisaMu. [lodyueHue OECKHCIOPOAHBIX U
KHCIIOPOJICOICPIKAIUX KUCIIOT.

Comu, ux kmaccupukamus M CBOMCTBA. B3amMopeicTBue CoOje ¢ MeTauilaMd, OCOOCHHOCTH
9TUX peakiuil. Bzanmonencrsue coneu ¢ ColsimMu.

lenernyeckue psapl MeTala W HeMeTaula. | eHeTHdeckas CBS3b MEXKIy KilaccaMu
HEOPraHUYECKHUX BEIIECTB.

JlaGopaTopHbie ONBITHI.
17. BzamMmopeiicTBHE OKCHIA KAJILLUS C BOIOM.
18. IlomyTHEHHE U3BECTKOBOI BOJIBI.
19. Peakmus HeHTpaM3any.
20. Tlonyuenwue ruapokcuaa meau (1) u ero B3anMoaeiicTBUE € KUCITOTOM.
21. Pasnoxenwue ruapokcuaa meau (I1) npu HarpeBaHuu.
22. BzauMojeiicTBHE KHCIIOT C METAIAMH.
23. BzauMojeicTBUE KUCIIOT C COISIMHU.
24. O3HakKOMIEHHE C KOJUIEKIIUEN COJIEH.
25. Bsaumopeiictue cyibdata meau (I1) ¢ sxenezom.
26. BsauMonelicTBHE COJIEH C COIAMU.
27. Tenetmueckasi CBs3b Ha IPUMEPE COSAMHEHUN METH.
IIpakTnyeckune padoTsl
Pemmenune sxcriepuMeHTaIbHBIX 3a/1a4.
[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xuMmuueckux snemeHToB (.M. MenneneeBa u

cTpoeHue aroma (94.)
EcrecTBeHHbIE ceMeiicTBa XUMUUYECKUX JIEMEHTOB: IEJIOYHbIE U IIETIOYHO3EMENIbHbIE METaILIbI,

rajloreHbl, UHepTHBIE (O7aropoansie) ra3bl. AMQpoTepHOCTh. AMGPOTEpHBIE OKCHUIBI U THIPOKCHIBI.
Kommekcabie conu.

Otkpeitue JI. Y. MenneneeBsiM [lepuoanueckoro 3akoHa u co3ganue uMm Ilepumoanueckoit
CHCTEMBI XUMHYCSCKHUX 3JICMEHTOB.

ATOMBI Kak (popma CyIecCTBOBaHMSI XUMHUECKUX 371eMeHTOB. OCHOBHBIC CBEJICHUS O CTPOSHUU
aToMmoB. Jloka3zarenbcTBa CIOKHOCTH cTpoeHHus aromMoB. OnbiTel Pesepdopna. [TnanerapHas mozaens
CTPOCHUS aToMa.

CocraB aTOMHBIX sJiep: MPOTOHBI, HEUTPOHbI. OTHOCUTENBHAS aTOMHAas Macca. B3aumocBs3b
MOHSTUHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASI ATOMHAsI Macca.

Mukpomup. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKUX AJIEMEHTOB
NoNe 1-20. [TonsiTHe 0 3aBEpIIEHHOM 3JICKTPOHHOM YPOBHE.



N3oronsl. ®uznueckuit cmbicn cumBoaukH Ilepuoguueckoit cucremel. CoBpeMeHHas
dbopmynupoBka I[lepuoandeckoro 3akona. M3MeHeHHs CBOWMCTB 3JIEMEHTOB B MEpUOJaX M TPYIAX,
KakK (QYHKIIMS CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka dJIEMEHTa-MeTala U JJIeMEHTa-HeMeTayla 10 HX IOJIOKEHUIO B
[Tepuonuueckoit cucreme xumuueckux 3nnemeHToB /1. 1. Menneneena.

JdemoncTpauuu.

Paznuanbie popMbI TAOTHUI] TEPUOANIECCKON CHUCTEMBI.

MogaenupoBanne noctpoenusi llepumoamyeckoii cucremsl [l. M. MenneneeBa. Mojaenn atroMoB
XHMHYECKHUX 3JICMEHTOB.

Mopenu aToMOB 371eMeHTOB 1—3-T0 mepro10B

JlaGopaTopHble ONBITHI.
28. Tlonmyuyenue ampoTepHOr0 THIPOKCH A U UCCIIETOBAHUE €r0 CBOMCTB.

XuMHuueckas cBsizb. OKHCJINTENbLHO-BOCCTAHOBUTEIbHbIE pPe€akuuu (11‘1.)
HMNonHas xuMuueckasi CBS3b. I/IOHLI, O6paSOBaHHbIe aToMaM{ METaJJIOB U HeMeTasiaoB. CXeMbl

00pa3oBaHMsl MOHHON CBS3M Ui OMHAPHBIX COCAMHEHWH. VOHHBIE KPUCTAUIMYECKHE PEHIETKH U
(bu3nuecKkre CBOMCTBA BELIECTB C TUM TUIIOM peti€Tok. [Tonstre o popmynbHON eaUHMIIE BELIECTBA.

KoBanentHass xumuueckas CBsi3b. OJIEKTPOHHBIE U CTPYKTypHble (opmynsl. [loHsiTHE O
BajeHTHOCTH. KoBaneHTHast HemossipHas cBsizb. Cxembl 00pa3oBaHMsl KOBAJEHTHOW CBSA3M JUIS
OMHApPHBIX CcoeqUHEHHI. MOJIeKyIspHbIE W aTOMHBIE KpPUCTAUTMYECKHE pEeHIETKH, M CBOWCTBA
BEILECTBC OTUM TUIIOM PEIIETOK.

DNEeKTPOOTPULATENBHOCTD. P anekTpooTpunatensHOCTH. KoBajeHTHAs MOIIpHAsl XUMUYeCKast

cBsa3b. JJunonb. Cxembl 00pa3oBaHUS KOBAJEHTHOW MOJSPHOW CBSI3U JUIsl OMHApHBIX COEIMHEHHH.
MonexyIsipHbIE U ATOMHBIE KPUCTAJUINYECKHE PEIETKN, U CBOMCTBA BELIECTB C 3TUM THIIOM PEIIETOK.

Mertannuueckas XMMHUYECKasi CBA3b U MeETaJUIMYecKas KpucTaimueckas pemérka. CoiicTBa
BEILIECTB C TUM THUIIOM PEIIETOK. EnrHas npupoaa XUMHYECKHUX CBSI3EH.

Crenenp okucnenus. CpaBHEHUE CTENEHM OKHUCIEHHUS UM BajeHTHocTu. [IpaBmiia pacuéra
CTETNIEHEHOKUCIIEHUS 110 popMyIaM XUMUUYECKUX COETUHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTeneHed OKUCICHUS Ul
2JIEMEHTOB, O00pa3ylOUIMX  BELIeCTBAa pa3HbIX KjaccoB. Peakuum HMOHHOrO oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKHUCIUTENb M BOCCTAHOBUTENb, OKUCICHHE U
BoccTaHoBJeHHe. CocTaBlieHME ypaBHEHUH OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA METOI0M
3JIEKTPOHHOTO OaaHca.

JdeMoHCcTpanuu.

Buneopparmentsl u cnaiinel «MoHHas XuMuueckas CBs3b». Konekius BemecTB ¢ HOHHOU
XUMHUYECKOH CBA3BIO.

Mopenu HOHHBIX KPUCTAJUIMYECKUX PELIETOK.

Buneogparments! u cnaiisl «KoBaleHTHas XuMUYecKas cBA3b».Koiekiys BemecTB MOJIEKYISIpHOTO
Y @TOMHOTO CTPOEHHUS.

Mogenu MOJEKYISPHBIX M ATOMHBIX KPUCTAJUIMYECKHX pPeIETOK. BupeopparMeHTs! W Claiabl
«Merannuyeckas xumuueckast cBa3b». Komtekuus «MeTtaibl U CIUIaBbI».

B3aumopeiicTBue IMHKA C CEPOid, CONSHOM KucnoTol, xinopunom meau (I1).I openue marams.
B3anmoneicTre XJIOPHOM U CEPOBOAOPOIHOM BOJBI.

JlabopaTopHbie ONBITHI.
29. U3roroiieHue MOAEIH, MJUTIOCTPUPYIOIIEH CBOMCTBA METAIITMUECKOM CBSI3H



Conep:xanue yuyeOHOro mpeamera. 9 kiace
O060061enue 3Hanmii no Kypcey 8 kiacca. Crpoenue aroma. [lepuoanyeckuii 3aK0H 1
nepuoauvecKasi cucreMa XumMmuieckux 3jeMeHToB /.. MenaeneeBa. CTpoeHue BeliecTs.
XuMuueckasi cBsizb. Xummnieckue peakuuu (5 )

XapakTepucTuka 3JIEMEHTa [0 €ero ImosoxeHuro B llepuogumyeckoil cucreMe XMMHYECKUX
anemenToB [I. . MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCIUHEHUN B
[epUoJax M TIpyHmax B CBETE MPEIACTAaBICHUW O CTPOEHUU AaTOMOB DJIEMEHTOB. 3Hauy€HUE
NIEPUOJUYECKOI0 3aKOHA.

Tunbel XMMUYECKHUX CBSI3€d M THUIIBI KPUCTAUIMYECKUX PELIETOK. B3auMoCBsA3b CTPOCHHS U
CBOJCTB BEILIECTB.

Jemoncrpauuu. 1. B3anmopeiicTBie aMmmuaka 1 XJiopoBogopoaa. 2. Peakuust HefTpanm3anuy.
3. Habmonenue teruioBoro 3ddexra peakimu HelTpanmmzanud. 4. B3auMoaeiicTBie CEpHOIM KUCIOTHI
¢ okcuzom meru(Il). 5. Pa3noxenue mepokcuia Bogopoa ¢ MOMOIIBIO KaTana3sl KapToders

Xumuueckue peakinuu B pacrpopax (10 u)

CBoiicTBa OKCH/IOB, KHUCIIOT, OCHOBAaHMM M COJIEl B CBETE€ TEOPHM DIJIEKTPOJUTHUYECKOU
IMCCOLMALUN U OKHCIEHUsI-BOoccTaHOBNIEeHUs. [loHATHE O mepexonHbIX 31eMeHTaX. AM(OTEPHOCTb.
I'eneTndeckuii psg nepexomaHoro sneMeHTta. Ilepumonnueckuit 3akoH u Ilepmonmueckas cucrema
xumuyeckux snemeHTtoB J[. WM. MenneneeBa. OOoOmieHHe CBEIEHUH O XUMHYECKMX PEAKLHMAX.
[lonsaTHe O CcKOpOCTM XUMHYECKOM peakuuu. DaxkTopbl, BIHAIOLNIME HA CKOPOCTb XHWMHUYECKUX
peakuuii. Katanuzatops! 1 katanus. MTHruOUTopel. AHTHOKCHIAHTHI.

JdemMoHcTpanuu. 3aBUCUMOCTH DJIEKTPOMPOBOJIHOCTH YKCYCHOM KHCJIOTBHI OT KOHIIEHTPAIWH.
JIBrKeHHE OKpAIIEeHHBIX HOHOB B 3JIEKTPUUECKOM II0JIE.
JlaGopaTopHbIe ONbITHI.
N3menenne okpacku MHIUKATOPOB B KUCIIOTHOM cpejie.
Peakuus HelTpanu3anuu pacTBOpa METOUYH PA3TUYHBIMUA KHUCIOTAMHU.
[Tonyuenue ruapoxcuaa menu(Il) u ero B3aumoielicTBrE C pa3MUYHBIMU KUCIOTAMHU.
B3anmMopeiicTBre CHIIBHBIX KUCIOT ¢ okcuioM Meau(ID).
B3anMopeiicTBre KUCIOT ¢ METaNIaMHU.
KauecTtBeHHas peaxius Ha KapOOHAT-HOH.
KauecTBeHHas peakiusi Ha XJIOPUA- WU CYNIb(aT-HOHBI
N3menenne okpacku MHAUKATOPOB B MIEJIOYHOM Cpejie.
B3anmoneicTeue menouen ¢ yrieKuciabM ra3oM.
KadecTtBenHnas peakius Ha KAaTHOH aMMOHHUSI.
11. Tlonyuenue ruapoxcuaa meau(Il) u ero pasnoxenue 12.B3anmopeiictsre kapOOHATOB C
KHUCIIOTAMH.
13. Tlonmyuenue runpokcuma sxenesa(Ill).
14. BzaumojeiicTBue xene3a ¢ pacTBopoM cyibdara memu(Il)
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Ilpakmuueckue pabomut.
Nel.Pemienune skCriepuMeHTaIbHBIX 3a7a4 IO TEME «DJIEKTPOJIUTHYECKAS TUCCOLIAALIHSI

Hemeramibl n nx coenunenusi. Kuciopon. Bogopon (25)

[TonokeHrne HEMETAIIIOB B NEPUOANYECKON cCUCTEME XUMUUYecKuX demeHToB J[.M.Menneneena.
OO01mue cBOCTBa HEMETAIIIIOB.

Bonopoa — XUMUYECKUI 3JEMEHT U MPOCTOE BEIIECTBO. PUBMYECKHE U XUMHUYECKHE CBOMCTBA
Bojopoxa. [lomyueHnue Bogoposaa B
nabopaTopHH. [lomyyenne  Bogopoa B MPOMBIIUIEHHOCTH. [Ipumenenne  Bomopoaa.



lanorensl: ¢u3myeckne M XUMHUUecKkHe cBoWcTBa. CoeAMHEHUs TaOT€HOB: XJOPOBOIOPO/I,
XJIOPOBOZIOPOIHASI KACIIOTA U €€ COJIH.

Kucnopon — xummuueckuit snemMeHT u mpoctoe BemectBo. O30H. CoctaB Bo3ayxa.
dusnuecKkue 1 XMMUYECKUE CBOMCTBA Kucaopoa. [lonyuenune u npuMeHeHne KUCIopoa.

Cepa: ¢usuveckue W XUMHUYecKue cBoiicTBa. COEAMHEHUS CEpPhl: CEPOBOIOPOM, CYIb(QUIBI,
okcuppl cepbl. CepHasi, CEpHUCTAs U CEPOBOIOPOIHAS KUCIOTHI U UX COJIH.

A30T: Qu3Mueckue M XUMHUecKue cBoicTBa. AMmuak. Conu amMoHMsA. OKCHABI a30Ta.
A30THas KUCIIOTA U €€ COJIH.

dochop: duzndeckue n xumuieckue cpoiictBa. Coenunenus docdopa: oxcun docdopa (V),
oprodochopHast KUCIOTA U €€ COJH.

VYraepon: ¢usnueckue W XMMHUYECKHE CBOWCTBA. AJIIOTPONUS yriiepoia: anmas, Tpadwur,
kapouH, ¢ymiepensl. Coequnenus yriaepona: okcunasl yriepoaa (II) u (IV), yrompnas kuciora uee
COJIH.

KpemHuii u ero coeiuHEHHSI.

Jemoncmpayuu. OOpa3ubl TaJOreHOB - MPOCTHIX BEUIECTB. B3anmMoaelcTBHE TaJOTEHOB C
HaTpUEM, aJIOMHHHEM. BbITeCHeHMe XJopoM OpomMa WiIM HoJa W3  PacTBOPOB  MX
coseii.BzanmozeincTeue ceppl ¢ MeTalulaMH, BOJOPOJOM H  KHCIOPOJIOM. B3saumonencrue
KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ Menbto. [loriomieHue yriieM pacTBOPEHHBIX BEIIECTB WA
ra3oB. BoccranoBnenue meau u3 ee okcuaa yriem. OOpasisl IPUPOAHBIX COSTUHEHHNA XJI0pa, Cephl,
docdopa, yriepona, kpemHus. OOpa3ipl BaKHEHWIIMX [ HApPOJHOIO XO034icTBa Cynb(aTos,
HUTPATOB, KapOoHATOB, PochaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, [IEMEHTA.

JlabopaTopHbI€e ONBITHI.

1. Pacno3HaBaHHWE TaJOr€HU-NOHOB

2. KadectBeHHble peakuuu Ha cyib¢aT-uoHbl. 3.KauecTBeHHas peakuus Ha KaTHOH
aMMOHUS

4.  XuMUYeCKHEe CBOMCTBA a30THOU KUCIIOTHI, KaK JIEKTPOJIUTA

5. KauectBenHble peakiiuu Ha pocdar-uoH
Ilpakmuueckue pabombut.

Ne 2. V3y4eHme CBOMCTB COJITHOM KHCIIOTHI

Ne3. M3yueHune cBONWCTB CEPHOM KMCIIOTBI

Ne4. [Tonydyenune ammuaka 1 U3y4€HUE €ro CBOMCTB

NeS. [Nonyuenue yraexucnoro rasa. KauectBeHHas peakuys Ha KapOOHaT- HOH
Metaniabl U ux coequHeHusi(16 4)

[TonokeHne MeTauioB B MEPUOJUYECKON cUCTeMe XMMHUYeCcKux 3ieMmeHToB .M. Menneneena.
Mertamisl B pupoje U olmue crnocodbl ux noiydeHus. OOmme ¢uznyeckue CBOWCTBA METAJJIOB.
OO0mue XuUMHUYECKHEe CBOMCTBA METAJUIOB: pEaKIHH C HeMeTallylaMH, KHUCJIOTaMH, COJISIMHU.
ONEeKTPOXUMHYECKUH psAl  HampspkeHHH MertauioB. lllenounele MeTamuibl M MX  COEAMHEHUS.
[lenoyHo3eMenbHbIe METAIIIBI U UX COETUHEHUS. AMIOMUHUN. AM(OTEpPHOCTh OKCHA U THAPOKCH 1A
amomunus. JKene3o. CoequHeHNs kKene3a U UX CBOMCTBA: OKCHUJIbL, THAPOKCH B U conn xene3a (II u
).

Jemoncmpayuu. B3aumonencTBue HaTpus, JUTHS M Kalblus ¢ BOAOW. I'opeHue Harpus,
MarHus M Jkene3a B Kuciopoje. Bemblka TepMUTHOM cMecu. B3amMopaencTBre cMecH NOpOIIKOB
Cepbl U JKeJe3a, IMHKAa M cepbl. B3auMoJeiCcTBUE aTlOMUHUSA C KHUCIOTaMH, LIEI0YaMUd M BOJAOM.
B3anmoneiicTBre xene3a U Meau ¢ XJopoM. BzaumogencTBue Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM
KUCIOTOW M a30THOM  kucinoroi  (pa3baBneHHoil. Okxpacka  IUIAaMEHM — COEIMHEHHSIMU
HIEJIOYHO3EMEIBHEIX METALIOB. | alieHue N3BeCTH BOJIOU
Jlabopamopnusie onvimul.

1. B3aumogeiicTBue xene3a ¢ pactBopoM cyibgaTa meau(Il)

2. IlomyuyeHue U3BECTKOBOM BOABI U OIBITHI C HEM.

3. 3.IMonyuenune ruapoxcuaos xeneza(ll) u (I11).

4. 4.KadecTBEHHbIE pEaKIIMU Ha KATUOHBI JKEJIE3a



Ilpakmuueckas paboma Ne7
Pemenue sxcniepruMeHTaNbHBIX 33/1a4 IO TeMe «MeTasuibl U UX COeTUHEHUS.

XuMmus 1 oKpy:Kkawmas cpeaa (2 1)

Crpoenne 3emnu: sApo, MaHTHUA, 3€MHAs Kopa, HMX XHUMUYeckud cocrtaB. Jlutochepa u eé
XUMHYECKUM cocTtaB. Munepansbl. Pynbl. Ocanounbie moposibl. [losie3nbie nckonaeMple. X UMHUYECKH
cocraB rupocheprl. XuMUYIECKUI cOCTaB aTMOC(hEpHI.

Jemoncrpanun. Bugeodparmentsl u cnaiinsl «CtpoeHne 3emiu U €€ XUMHYECKH cocTaBy. Kosutekius
MUHEpaIOB W TopHBIX mnopoa. Kommekums «Pyabl MmetamnoB». BuaeopparmMeHTsl M craiasi
«['mobanbHBIE PKOJOTHYECKHE MPOOJIEMBI 4YeJIoBeYeCTBa» VICTOYHMKH XHUMHUYECKOTO 3arpsi3HEHHS
OKpy>Kartommel cpensl. ['moOanbHbIe SKOJIOrHYECKHE MPOOJIEMBI YEIOBEUECTBA: MTAPHUKOBBIN IPQEKT,
KHCJIOTHBIE JIOKAHM, O30HOBBIE MABIPBL. MEXAyHapOIHOE COTPYAHHYECTBO B O0OJACTH OXpaHbBI
OKpY>KaloIen Cpeibl OT XUMHUECKOTO 3arpsi3HEHU. «3eNEHass XUMUS.

JlaGopaTopHbIe ONBITHI.

1. U3yuenue rpanura.

O0o0meHne 3HAHMIT 0 XHMHUH 32 Kypc OCHOBHOM IK0JIbI (10 1)

@u3nyecKuil CMbICI MOPSIIKOBOIO HOMEpa JIEMEHTA B IIEPUOIUUYECKON CUCTEME XMMHUECKUX
anemenToB JI. V1. MenneneeBa, HOMEpOB MepuoJia U rpynmbl. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB
JJIEMEHTOB M UX COEIMHEHUH B NEPUOJAX W TPYIIAX B CBETE NPEACTABICHUN O CTPOCHHH aTOMOB
2JIEMEHTOB. 3HAYE€HNE NEPUOANYECKOTO 3aKOHA.

Tunbl XUMHUYECKHUX CBSA3€H M THIIBI KPUCTANIMYECKUX PEIIECTOK. B3auMOCBA3b CTPOCHUS U
CBOMCTB BEILIECTB.

Knaccupukanus XMMHUYECKHX peakIUil M0 pa3iMyHbIM TpU3HAKaM (YUCIO U COCTaB
pearupyromux ¥ oOpa3yIOIIMXCsl BEIIEeCTB; TEIUIOBOH 3((deKT; HCIoIb30BaHME KaTaau3aropa;
HanpaBJIeHUe; U3MEHEHUE CTENeHeN OKUCIEHNS aTOMOB).

IIpocTeie M cnoxkHble BemecTBa. MeTalasl M HEMETaJUlbl. ['€HEeTHYecKUe psabl MeTaula,
HeMeTallla U nepexogHoro Meramia. Okcupl (OCHOBHBIE, aM()OTEpHbIE U KUCIOTHbBIE), THAPOKCUIBI
(ocHOBaHms, aM(OTEepHBbIE THUAPOKCHABI M KHUCJIOTHI) U COJIM: COCTaB, KjacCHUUKaIUig W OOIIue
XUMHUYECKHE CBOMCTBA B CBETE TEOPHM DSJEKTPOIUTHUECKON AMCCOIMAMM U TPEACTaBICHUN O
polLeccax OKUCICHUSI-BOCCTAaHOBIICHHUSI.



TemaTudeckoe IJTAHHPOBAHUE C YKa3aHUEM KOJINIECTBA YaCOB,

OTBOJAMMBIX HA OCBOEHHE KAKI0H TeMbI

8 kiacc
Kiace | No HasBanue KonnuectBo L OP (Bo Bcex Temax
n/ TeMbI 4acoB Kypca)
n (panena)
8 1 | HavanbHBIE TOHATHS U 3aKOHBI XHMHH 20
— https://www.yaklass.ru/
2 | BakHeWIne npecTaBUuTeIH HEOPraHUIECCKHUX 18 .
SIKmace mucTaHIIMOHHBIA
BeriecTB. KonnyuecTBeHHBIC OTHOLIICHUS B TPEHHHT JUTS ITKOTHHIKOB
XUMUH https://resh.edu.ru/
OCHOBHBI€ KIacChl HEOPTaHUUYECKNUX COCAMHEHUN 10
TepuoaMYeCcKHii 3aK0H U IEPHOAMYECKas CHCTEMA 9 Pocculickas o1eKTpOHHas
XUMHUecKHX dneMenToB J[. M. Menneneena. [1IKOJIa
Crpoenue aToma hitos//ohvs8
5 | Xumuueckas cBsi3b. OKHCIMTEILHO- 11 : .
\vpr.sdamgia.ru/
BOCCTaHOBUTEJIbHBICPEAKITNN
Hroro 68 Peury BITP
https://iu.ru/video-
lessons?predmet=fizika
becrinarHbie BUICOYPOKH
oT ipoekTa «HpOoypoK»
9 kmace
Kiuace | Ne HaszBanue KosuyecTBo IIOP (Bo Bcex Temax
TeMbl 4acoB Kypca)
n (panena)
/
I
9 1 | IToBropenue u 00001ICHIE CBEICHUH 110 KYpCY 5 https://www.yaklass.ru/
8 kiacca. XUMHYECKHUE PeaKIHH sIKitace mucTaHIMOHHBIH
2 | XuMuYecKre peakiui B pacTBOpax 10 E}peHH/}/IF ZU:]H H(JjKom’/HHKOB
https://resh.edu.ru
3 | HeMeraiisl 1 UX COeIMHEHUS 25
4 | MeraJuibl ¥ UX COEAMHEHUS 16 Pocculickast 351eKTpoHHas
5 | Xumus u oKpyXxarommas cpena 2 [1IKOza
6 | O6oOLIEHNE 3HAHMIA 32 KYPC OCHOBHOM LIKOJIBI 10 https://phys8-
Hroro 68 vpr.sdamgia.ru/

Pemry BITP
https://iu.ru/video-
lessons?predmet=fizika
becrinaTHbie BUCOYPOKU
oT nipoekTa «HPOoypoK»
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Kpurtepuu ounenuBaHus

= YCTHBIH OTBeT:

OT/IMYHO - ecau OTBET NOJHBIA, C HCIOJIB30BAHUEM CIEIUATBHON TEPMHUHOJIOTHH,
JIOTUYHOCTH M apTyMEHTUPOBAHHOCTHU H3JIOKEHUS C UCIIOJb30BAaHUEM IIMPOKONI0KA3aTeIbHON Oa3bl.
XOPOIIO - ecau OTBET TMOJHBIA, C HCIOJIb30BAHUEM CIIEIUAIBHON TEPMUHOJIOTHH,

JIOTUYHOCTHU U apTYMEHTHUPOBAHHOCTH U3JIOKEHUS, C UCIIOIH30BAHUEM IIMPOKOM JOKa3aTeIbHON 0a3bl
¢ HEOOJIBITUMU HEIOCTATKAMH U HETOYHOCTSMH.

YAOBJIETBOPUTEJIBHO - ecnu oTBET HEMOJIHBIN, HE COACPKUT OCHOBHBIX MapaMETpPOB U
TIOHATHIA, 8 U3JI0KEHHBIN MaTepuall HOCUT (pparMeHTapHBINA XapaKTep.

HEYJAOBJIETBOPUTEJIBHO - eciii yueHUK HE 3HAaeT OTBET HA BOIIPOC.

= 3amxaHus B TeCTOBOM (hopme:

OTJHNYHO - eciu BoimonneHo 95-100% 3aganwii.

XOPOIIO — ecnu BeimoaHeHo 75-94% 3anannit. Y JOBJIETBOPUTEJIBHO — eciin
BbIoJHEeHO 51-74% 3aganuii. HEYJIOBJIETBOPUTEJIBHO — eciu Boimonneno 50% 3amanuii u
MEHee.

= KoHuTposabHas padora:

OTJIMYHO - ecnu BBINOIHEHBI Bee 3aaHusI 0€3 CYIIIECTBEHHBIX HE0YETOB.

XOPOIIO - eciu BeinoaHeHo 6onee 75 % 3amanuii. YIOBJIETBOPUTEJIBHO - eciin
BoInojHeHO Oonee 50 % 3amannii. HEYJIOBJIETBOPUTEJIBHO — eciu BBIITOJHEHO MEHEE
MOJIOBUHBI 3aJaHUM.

= JlaGopaTopHas padora:

OTJIMYHO - nabGoparopHas paboTa BBIIOJIHEHA B IIOJHOM 00beMe C COOJIOJCHUEM
HE0OXOIMMOM TOCIeI0BAaTEIbHOCTH MPOBEACHUSI PabOThl; YETKO M AaKKypaTHO BBIMOJHEHBI BCE
3anucu; cHOpMyITUPOBaH MPABMIHHBIA BHIBOJ;

XOPOWLIO - BeImonaHEeHHE J1a0OpaTOPHON pabOThl YIOBIETBOPSIET OCHOBHBIM TPEOOBAHUAM K
OTBETY Ha OIEHKY «OTJIHYHO», HO YYalIUHCS JOIMYCTHUJ HEJAOYEThl WU HErpyoble OIIMOKHU, HE
MIOBJIMSIBIIIME HA PE3YNIbTAThI BHITOJHEHUS PaOOTHI.

YAOBJIETBOPUTEJIBHO - ecnu pe3ynbTaT BHIIOJHEHHOW 4YacTH J1IabOpaTopHON padoThI
TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIBHBIN BBIBOJI, HO B XOJI€ BBIIIOJHEHUS pabOThl ObLIN JIOMY-
IIEHBI OIITHOKH.

HEYJIOBJIETBOPUTEJIBHO - ecnu ywanuiicss He BBIOJHMI Ja00paTOpHYIO paboTy MU
pe3ynbTaThl 1a00paTopHOil pabOTHI HE IO3BOJISIOT CAENATh MPABUILHBINA BHIBO/I.

= TBopueckas padora (pedepar, cooduIeHne, TOKIAT U T.1.):

OTJIMYHO - ecnu coaepkaHue padOTHI MOJTHOCTHIO COOTBETCTBYeT Teme. DakTUyeckue
omMOKu OoTCYTCTBYIOT. CofieprKaHre W3J1araeTcsi MocieI0BaTeNibHO. PaboTa oTimyaercst 60raTtcTBOM CIioBaps,
pazHOOOpasreM UCTIONBb3yeMbIX CHHTAKCUUECKUX KOHCTPYKIIUIA, TOYHOCTBIO CJIOBOYIOTpeOierHust.. Jlocturayro
CTHJIEBOE €IMHCTBO U BBIPA3UTENILHOCTh TEKCTa. B 11eoMm B padote nomyckaercst 1 Henou€r B copepkaniy u 1-
2 CTUJIEBBIX HEAOYETA.

XOPOLIO - ecimu coxmepxkaHue pabOTBl B OCHOBHOM COOTBETCTBYET TeMe (MMEIOTCS
HE3HAYUTEINIbHbIE OTKIIOHEHUS OT TeMbl). CopepkaHie B OCHOBHOM JIOCTOBEPHO, HO UMEIOTCSI € IMHUYHBIE
(hakTU4YeCKre HETOUYHOCTH. FIMEIOTCsl He3HAUUTENIbHBIC HAPYIICHHUS ITOCIIEI0BATEIbHOCTH B U3JI0KEHUHN
MBICJIEM.

YAOBJIETBOPUTEJIBHO — ecnu B paboTe 10NyIIEHBI CYIIECTBEHHBIE OTKIOHEHUS OT TEMBI.
PabGora npocToBepHa B TIIABHOM, HO B Hel FIMEFOTCS OT/IENBHBIE (DAKTUYECKH e HETOYHOCTH. J[OMyIIeHb! OT/IebHbIE
HapyILICeHUs TIOCJIEIOBATeIbHOCTH U3JIOKEeHUs. beneH croBapb, 0AHOOOpa3Hbl yHoTpebisieMble
CHHTaKCUYECKUEKOHCTPYKIIMH, BCTPEUaeTCTHEPABUIILHOE CIIOBOYIIOTPEOIICHHE.

HEYJIOBJIETBOPUTEJIBHO — ecnu pabota HE COOTBETCTBYeT Teme. [[omyiieHo MHOro
¢dakTrueckux omuoOoK. HapyieHa mocnenoBaTenbHOCTh U3JI0KEHUS MBICIIEH BO BCEX YaCTSIX paOOTHI,
OTCYTCTBYET CBS3bMEXy HMH, padOTa HE COOTBETCTBYET IIaHy. KpaitHe OeieH ciioBapb, paboTa HarnmcaHa
KOPOTKMMH OJIHOTHITHBIMHU TPEMJIOKEHUSIMU CO CIa00 BBIPAKCHHOW CBS3bI0 MEXAY HHMH, YaCThI
CIIy4alHENPaBUIBHOTO CIIOBOYIIOTPEOICHNUS.



3ayeTrHas padora:

OTJIMYHO - ecnu BHINOIHEHBI BCE 33/1aHUS 0€3 CYIIECTBEHHBIX HEA0YETOB.

XOPOIIO - eciu BeimoaxaeHo 6onee 75 % 3amanunii. Y IOBJIETBOPUTEJIBHO eciu
BeInojHeHO 6onee 50 % 3amannii. HEYJIOBJIETBOPUTEJIBHO — eciv BBIITOJHEHO MEHEE
MOJOBHUHEBI 3aJaHUM.

OIIEHKA MPAKTUYECKHX YMEHUM YUAIIIUXCSI

1. Ouenka ymeHnil NMPOBOAUTH HAOIIOAEHUSA

Ommemxa «5»

® TIPaBWJIBHO IO 3a/IaHUIO YUHUTENS MPOBEICHO HAOIIIOICHHE;

® BBIJICJICHBI CYIIECTBEHHbIE TPU3HAKU Y HA0JII0/1aeMOT0 00bEeKTa

® JIOTMYHO, HAYYHO IPaMOTHO O(OPMIICHBI PE3YJIbTAThl HAOIOIEHUH 1 BBIBOBI.

Ommemxa «4»

® TIPABWJIBHO IO 33/IaHUIO YUHUTENSl MPOBEICHO HAOIIOICHHE;

® TIpU BBIJICTICHUH CYIIECTBEHHBIX MPU3HAKOB Y HA0IF01aeMOr0 00bEeKTa Ha3BaHbI
BTOPOCTETICHHBIC;

e JIomyIIeHa HEOPEKHOCTh B 0QOpMIICHUN HAOIIOICHUI U BBIBOJIOB.

Ommemxa «3»

® JIONyIIEHBI HETOYHOCTH U 1-2 OMMOKY B MPOBEICHNUN HAOIIOCHUH 110 331aHUIOYIUTEIIS;

® TIpU BBIICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HAOII01aeMOr0 00BEKTa BbII€JICHBUIHIIb
HEKOTOPBIE;

e jonyiieHs! omuoOku (1-2) B oopMiIeHHH HAOIIOICHUI U BHIBOIOB.

Ommemxa «2»

e JjromyineHs! ormuoKku(3-4) B mpoBeicHUH HAOIFOICHUH 110 33 JaHUI0 YUHTEIIS;

e HEMpaBUILHO BbIJICJICHBI MPU3HAKK HaOII0gaeMoro oowekTa (mporecca);

e jnomyuieHsl omuOKH (3-4) B opopMIleHUH HAOIHOCHUI 1 BHIBOJIOB.

2. OueHka IKCePUMEHTATbHBIX YMeHUH

OrneHka cTaBUTCS Ha OCHOBAaHUH HAOJIO/ICHUS 32 yYalllUMUCS U TUICBbMEHHOTO OTYeTa 3apadoTy

Ommemra «3»

e PaboTa BBITIOHEHA MMOJIHOCTHIO, MPABUIIBHO; ClIeJaHbl MPAaBUIbHBIC HAOMIOCHHS UBBIBOIBI;

e DKCIIEPUMEHT OCYIIIECTBIICH 110 TUTAHY C YIETOM TEXHUKH 0€30TIaCHOCTH ¥ TIPABHIIPAOOTHI C
BEIECTBAMH U 000PYI0BaHUEM;

o [IposiBIEHBI OPraHU3alIMOHHO-TPYAOBBIE YMEHUS (IIOAIEPKUBACTCS YUCTOTA paboueroMecra
Y TIOPSZIOK HA CTOJIE, SKOHOMHO UCTIONB3YIOTCSI PEaKTHUBBI).

Ommemxka «4»

e Pa0oTa BBIITOJIHEHA MPABUIIHHO; C/IeTIaHbI TPABHIIbHBIC HAOFOICHUS U BBIBOJIBI, IPUITOM
AKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WK JOMYIIEHBI HECYIIeCTBEHHBIE OIUOKH B paboTe ¢
BEIIECTBAMH B 000PYI0BAHHUEM.

Ommemray»3»

e Pa0oTta BBITTOJIHEHA MPABUIIHFHO HE MEHEE YeM HAITOJIOBHHY WIIH JIOMYIICHA CYIECTBEHHAS
omroOKa B X0OJIe SKCIIEPUMEHTA, B 00BSICHEHUH, B 0OpMIICHHH PabOThI, BCOOTIOICHUH MTPaBUIT
TEXHHUKHU 0€30ITaCHOCTH TIpH paboTe ¢ BEIMIECTBAMH B 000PYA0BaHUEM, KOTOPAsk HCIIPABIISCTCS 10
TpeOOBAHUIO YUUTEIIS.

Ommemxka «2»

e JlomymieHs! 2 unu Oosiee CYIIECTBEHHBIE OIIMOKH B XO/I€ SKCIIEPUMEHTa, B O0bSICHEHUH, B
odopmiieHnn paboThI, B COOTIOCHUH TIPABUII TEXHUKH O€30IMaCHOCTHU MPH pabOTE C BEIIECTBAMHE H
060pyILOBaHI/I€M, KOTOPBIC y‘laH.IHﬁCH HC MOKCT UCIIPABUTH JAXKC HOTpC60BaHI/IIO YUuTECIIA.

3. OueHka yMeHHUii pemiaTh YIKCIePUMEHTAIbHBIE 321a4H
Ommemxa «5»



e [lnaH pemieHus COCTaBIICH MPABUIBHO;

e [IpaBWIBLHO OCYIIECTBIICH MOAOOpP XUMUYECKUX PEAKTHBOB U O0OPYIOBAHMUS;

e JlaHo 1moHOE OOBSICHCHHE U CICIIaHbI BBIBOJIBI.

Ommemxka «4»

e [lnaH pemieHus COCTAaBIICH MPABUIIBHO;

e [IpaBUIBLHO OCYIIECTBIICH MOI00p XMMHUYECKHUX PEAKTUBOB M 000PYI0BAHUS, TIPH STOM
JOTYIIEHO He 0oJiee 2 CYIIEeCTBEHHBIX OMUOOK B OOBSICHEHUSX M BBIBOJIAX.

Ommemxra «3»

e [lnan pemnieHus COCTaBJICH MPABUIBHO;

e [IpaBWIKLHO OCYIIECTBIICH MTOI00P XUMUIECKUX PEAKTHBOB U 00OPYIOBAHHUSI, HOJIOMYIIICHBI
CYIIECTBCHHBIE OITMOKHU B OOBSICHCHHSIX U BBIBOJIAX.

Ommemra «2»

e JlomymieHsl 2 u OoJiee CyIIEeCTBEHHbIE OIUOKHY B IJIAaHE PEIICHUS, B TOA00PEXUMUYECKUX
PEaKTUBOB U 000PYI0BaHUS, B OOBbSICHEHUU U BBIBOJIAX.



MaTepuajbHO-TEXHHYECKOE 00ecneueHrue Y4eOHOoro nmpoiecca

1. HarnsaHele u JCMOHCTPAIIMOHHBIC CPCACTBA O6V‘I€HI/IH

Tabaunbl NHCTPYKTUBHBIE TABJIULBI ITO
XUMUHN
[Tonyuyenue u cobupanue ra3on CnuproBka

duznyeckue IBICHUS U XUMHYECKIE pcakunun

OOparienne ¢ TBEpAbIMU BEIIECTBAMU

3aKOH COXpaHEHUsI MaCChl BEILIECTB

OO0parieHue ¢ KUJAKAMHU BEIECTBAMU

Knaccuukanus XuMHYECKUX PeaKIuii OuIbTpOBaHKE
OKuCINUTENbHO-BOCCTAaHOBUTENbHBIE peakiun | [IpuroroBnenue pacTBOpoB
DIIEKTPOIU3 B3BemmBanue
I'eneTnueckas cBsa3b Ki1accoB Heoprannueckux | Ileperonka

BELIECTB

CrpoeHue aroma TurpoBanue

DNeKTpOHHBIE OpOUTAIIN

[Ipuemsl oOparienus ¢ 1abopaTOPHBIM
HITAaTUBOM

MOI{GJH/I ATOMOB HCKOTOPBIX 2JICMCHTOB

[losnydyenue u cobupanue ra3on

Kpucranns l"a3zoBas ropenka
XuMHu4uecKas CBs3b DNeKTpoHarpeBaTeu
BanientHOCTB HarpeBanue
CreneHb OKUCTICHUS
bunapHble coenuHeHnst
Howmenxkiarypa coneit

TABJIUIBI IO OPTAHUYECKOW XUMHUHN

OO6pa3oBaHue BOJOPOIHBIX CBSA3EH

I'eneTnueckas CBsA3b KJIACCOB OpPraHU4YeCKux
BE€OICCTB

Aneruien

N3omepus

CTtpykTypa MOJIEKYJIbl OenKa

["'omosorus

HpOCTpaHCTBeHHaSI HN30MCpHL 6YTaHa

HOMCHKHaTypa OpTaHUYCCKUX COeTMHEHMI

Meran

[IpenenbHbIE YrIIeBOAOPOIBI

CrpoeHne aToMa yrieposaa

Here,Z[eJ'IBHBIe YIJI€eBOAOPOABI

OTUjIeH O yHKIIMOHATBHBIE TTPOU3BOIHBIC
benzon YIJIEBOAOPOLOB
OnekTpoHHbIe o0naka. [lepekpriBanue
AJIEKTPOHHBIX 00JIAKOB
Kounexknun
«IIIkana TBEpIOCTHY

«Kpucrammyeckas pemierka rpadura»
«CTeKII0 ¥ M3/IeHSI U3 CTEKIIay

«MeTasl U CIUIaBbI»

«ATFOMUHHI

«UyryH ¥ cTanb

«MmuHepaibl 1 ropHble Topo s (49 mopos)
«OCHOBHBIE BUJIbI TPOMBIIIJICHHOTO CHIPbSI»
«HedTp 1 mpoayKTHI €€ mepepaboTKm»

«KaMeHHBI! yTroyib M IPOAYKTHI €0 MepepadoTKI»

«ITnmacTMacche

«Kayuyx»

«BomokHa

«MuHepanbHbIE YI0OpESHUS




IIpubopsl, mocyaa M NPUHALIEKHOCTH 00111ero Ha3HAYCHHUS

KosnuecTBO

upoBoii 1aT4uK 37EKTPONPOBOAHOCTH

Hudposoit garuuk pH

HudpoBoii naTynk TeMiepaTypbl

[upoBoii faTUNK BBICOKON TEMIIEpaTyphI

[ludpoBoil 1aTUNK ONTHYECKOH MIIOTHOCTU

Becsl a5ekTpoHHBIE

MuUKpOCKOI ONTUYECKUI

Armapart a1 IpOBeIeHUS XUMHUYECKUX PeaKIuid

HaGop ans snekrponusa

HpI/I60p JJIs1 OIIBITOB 110 XUMHHU C SJICKTPUUCCKHUM TOJIKOM

ITpubop 11 MIUTIOCTpaMKU 3aKOHY COXPAHEHHS MAacChl BELIECTB

HCHI/ITCHLHEUI BOpPOHKa

YcraHoBKa 115 MEPEroHKu BCIICCTB

bans xomObunupoBaHHast 1abopaTopHas

[Tpubop A nomyyeHus ra3on

IIITaTuBEI METATIIMUECKHE

[lITaTuB NEMOHCTPALIMOHHBIN

HabGop apeomMeTpoB (7151 ©3MEPEHUS TUIOTHOCTH YKUKOCTEH )

DNEKTPOIUIUTKA

Ha6op vamek [lerpu

JIoxxkn JUIA C)KUT'aHUA BEIICCTB

Crynka dgapdopoBasi ¢ IECTHKOM

Habop 0aHOK /17151 XpaHEHUsI pEaKTUBOB

Habop ckiisiHOK /17151 XpaHEeHHsI paCTBOPOB PEAKTUBOB

Ha6op npobupox

CrnimproBka

Foploqee I CIIMPTOBOK

OunpTpoBanbHas Oymara

Kon0a xornyeckas

Komn0a mimockogonHast

Kon6a kpyrinomgonnas

Tlasmouka cTexkngHHas

Yamka JJIs BBIITApUBAaHUA

MepHblii nUIUHID

BOpOHKa CTCKIIIHHAasA

BOpOHKa IacTMaccoBas

XVMHUYECKUN CTaKaH

Cronuk IO IbEMHBIM

Jlyma

TurensHbIE HUIILIBI

[IpoOupkonepxkarenu

Becsl ¢ rupsamu

Jlocka 1S CYILIKU OCY b

OuKH 3alUTHBIE

KoMIIeKT XUMHUYECKHX PEAKTUBOB

Ha6opei
«Kucmorer»

«'uapokcuabD
«OKCcHUObI METAIIOBY




«IlenouHble U 1MIET0YHO3EMENbHbBIE METAILIBI»
«MeTtasbi»

«OrHeornacHbIe BEIIECTBA»
«l"anoreHb»

«["amorenu b

«Cynbdatsl, cynbduas, CyabGUTh
«KapOoHatb»

«Docharpl. CUITUKATHI

«Auneratel. Pomanunaen»
«CoeMHEeHUsT MapraHiia
«CoeuHeHHs XpoMay

«Hurpats»

«Mnaukaropb

«KchoponconepmamHe OpTraHU4Y€CKUC BCUICCTBA»

«YTJIEBOJOPOIBI
«KucaoTel opraHndecKuey
«YrieBoapl. AMUHEDY



KanengapHo-remaTuveckuii miias (8 kiacce)

Jlara
g e
Ne g 2 T H o
emMa ypoka eypounbie GpopMbl
n/n E: : yp M p Ilnan | Pakr
z
Tema 1. HauaabpHbie MOHATHS U 3aK0HBI xXuMun (20 yacoB)
[Ipenmer xumun. Pois XMMuH B )KU3HU H/dp Nel
YeJIoBeKa yuebHoe ucenenoBatne
1 1 /o Nel «O o «®Dusnueckue cBoiicTBa
0 Nel «O3HakoMIIeHHE ¢ KOJUIEKIHeH caxapa, TAMOHHON
71a60PaTOPHON MOCYABD) KHCJTOTBI, METH»
2 2 MeTo/1p1 N3yUYeHHS] XUMHIH
ArperaTHble COCTOSTHHS BELIECTB
3 JI/0 Ne2 «IIpoBepka repMeTHUHOCTH Tprbopa
JUTS TIOITyYeHHSI Ta30BY
JlaGopaTtopHsrii OTIBIT «M3mepenue
3 TeMIlepaTypbl KUICHUST BOABI C IOMOIIBIO
JaTYNKa TeMIIepaTypbl U TEPMOMETPaY
TP JlaGopatopHblit OIIBIT «Onpenenenue
TEMIIEpaTyphl IUIABICHHUS W KPHCTAIUTH3ALUH
MeTalTa
I1/p Nel «IIpaBuna TeXHUKH 0€30I1aCHOCTH U H/g Ne2
4 | HexkoTOpbIe BHIBI pabOT B XHUMHYECKOM Hii’%i‘;f:(g’::ﬂ
4 nmaboparopumn» (45 mun.) Th «SIBIEHMS TIPU TOPEHHH
TP I[IpakTrueckas pabora «M3yuyeHne CTpoeHHs cBeI?
TUTAMEHID
dusnveckue SBICHUS — OCHOBA pPa3/IeIeHuUs H/p N3
cMeceil BEIECTB BUPTyabHAsd
IKCKYPCHS
5 JI/0o Ne3 «O3HaKOMIIEHUE C MUHEpAJIaMH, PR G—
00pa3yIOIUMU TPAHUT -
JI/o Ned4 «[IpuroroBieHne reTeporeHHON cMecH H/d Ned
5 MTOPOIIKOB CEPHI C JKEIEe30M U UX Pa3JICIICHUE) TNIPOEKTHAS NeATENBHOCTD
= «/I3roToBieHUE BaTHO —
JleMoHCTpaunoHHbIN 3kcniepuMeHT «Ilomyuenue y
o MapJICBOU IMOBA3KHU KaK
JUCTHJUTUPOBAHHOM BOJIBI» cpesicTaa
TP | JlaboparopHsiii onsit «Onpezesnenne MH/IMBAY TbHOI 3aITATE!
BOJIOITPOBOAHOM U JJUCTUIUIMPOBAHHOM BOJIbI OpTraHoB JIbIXaHus B
Nepruoa SnuaAeMun
rpUIay
I1/p Ne3 «AHanu3 MoYBkI, OIIpe/IeICHIE H/¢ NeS
6 6 | xucmotHOCTH MOYBBD (45 MuH.) Th yaeGHOe HccrefoBaHye
«CerCTLI IIOYBBD»
ATOMHO — MOJIEKYJIIpHOE yUeHHEe. XUMUYIECKHE H/d Ne6
7 7 JIEMEHTBI MPOCKTHasA ACATCIIbHOCTD
«MonenupoBaHue
MOJICKYID»
3HaKH XUMHUYECKHX DJIEMEHTOB H/dp Ne7
8 8 MPOCKTHAasA ACATCIIbHOCTD
((KapTOTeKa XUMHUYCCKUX
DJICMCHTOB)Y
[Nepuoamueckas TabIUIA XUMUIESCKHX H/¢p Ne8
snemenTos J|.U. Menneneena IPOCKTHAS ACATCIBHOCTD
9 9 «MoJenb epUOINIECKOM
TaOJIULIBI»
10 10 Xumuueckue GopMyJibl




11

11

Brraucnenns mo xuMudeckum GpopMyiaam

12

12

BanentHocTs. BriBon hopmyisl coennHeHUs
10 BaJICHTHOCTH

13

13

Onpenenenue BAIEHTHOCTH XUMUYECKOTO
arIeMeHTa 1o GpopMyJie BeecTB

14

14

XUMHYECKHE peakuu

JI/o NeS «B3aumopneiicTBue pacTBOPOB XJIOpUaa
HaATpHsl ¥ MOAMJA KaJIisl C pACTBOPOM HHUTpaTa
cepedpa»

JI/0 Ne6 «Ilonyuenue ruapokcuna meau (1) u
€ro B3aUMOJIECTBHE C CEPHOM KHCIOTOI»

JI/o Ne7 «B3anMopeicTBre pacTBOpa COIBI C
KHUCJIOTOM»

TP

Z[GMOHCTpaL[HOHHLIﬁ SKCIICPUMCHT
«Bpimenenue u IMOrJIOMICHUEC TCILJIA — IIPHU3HAK
XUMHYECKOU PCaKum»

H/d Ne9
BUPTYaJIbHAs
IKCKYpCHs
«B Mupe xumMuuecKkux
peaxuuin

15

15

Xumnueckue ypaBHeHus. CoctaBieHue
XMUMUYECKUX ypaBHEHUI

JI/o Ne8 «IIpoBepka 3aKoHa COXpaHEHUS MAaCChI
BEIIIECTB Ha IIPUMEPE B3aUMOACUCTBHS LIENOUH
1 KUCIIOTBD»

JI/o Ne9 «IIpoBepka 3aKkOHA COXPAHEHHS MacChl
BEIIIECTB Ha IIPUMEPE B3aUMOACUCTBHS LIENOUH
u conu xenesa (11)»

TP

JleMOHCTpallMOHHBIN 3KCIEPUMEHT «3aKOH
COXPaHEHUS MacChl BEIECTB

16

16

Wndopmarius, KOTOPYIO HECET XUMHUYECKOE
ypaBHEHHE

17

17

THUIbI XUMUYECKUX PEAKIHIA

TP

JleMoHCTpalnOHHBIH JKCIIEPUMEHT
«Pa3zjioxeHne BOJIbl IEKTPUUECKUM TOKOMY

18

18

Knaccudukanms XuMHIecKuX peakiiii

JI/o Nel10 «Pa3noxxeHnue nepokcuaa BOIOpo/ia ¢
oMoIIbIo okcra mapranma (IV)»

JI/o Nell «3ameltienue sxejie30M MeIu B
MEJIHOM KyIIOpOCe»

19

19

O0006111eHME 110 TeMe «HavanbHble TOHATUS U
3aKOHBI XUMUU»

20

20

K/p Nel no meme «Hauanvrovle nonsmus u
3aKOHbL XUMUUY (45 mun.)

Tema 2. Ba:xkHeiilue npeacTaBUTe/ M HEOPraHUYECKUX BeLIECTB.
KosnyecTBeHHble 0THOIIEHHsI B XUMUH. (18 yacoB)

21

P\O o Teme «HagajgpHbIE TOHATHS U 3aKOHBI
XUMHUN».
Bosnyx u ero coctas

H/¢p Nel0
03HaBaTeJbHAs
nabopaTopus
«O ueM roBopuT
ITHKETKa»

22

Kucnopon

23

I1/p Ne4 «Ilomyuenue, cobupanue u
pacnosHasanue Kuciopoga» (45 mun.) Th

H/p Nell
MO3HABATEIbHAS
nabopaTopus
«Po>KIaromipin KUCIOTEDY

24

Oxcusl
JI/o Nel12 «ITomyTHEHHNE N3BECTKOBOM BOABI ITPU

H/( Nel2
MPOCKTHAasA ACATCIIbHOCTD




MMPOITYCKAHNUHU YTIJICKUCJIOTO Ia3a»

«OKcuBl B IPUPOJE U

JoMa»
Bonopon
25 5 | Jl/o Nel3 «Ilomyuenue Bogopoja npu
B3aMMOJEHCTBUN IMHKA C COJISTHOM KUCIIOTOM
I1/p No5 «Ilomyuenue, cobupanue u H/p Nel3
26 6 | pacnosnaBanue Bogoposaa» (45 mun) Th TiosHaBaTeIbHas
nabopaTopust
«Poxxparonuit» Bogy»
Kucnotst H/gp Nel4
7 JI/0 Nel4 «Pacrio3HaBaHy€e KUCIIOT C IIOMOIIBIO TIPOCKTHA NCATCIEHOCTD
«Kucnots! B mpupose u
27 HHJIUKATOPOBY ToMay
TP JlabopaTopusrii oneIT «Onpenencaue pH
pPacTBOPOB KUCIIOT.
Comm H/d Nel5
28 8 IMPOCKTHAA ACATCIIBHOCTD
«Conu B mpupoze u
JIoMa
29 9 KonnuecTso BemecTsa
30 10 MomnsipHas mMacca
31 1 MonsipHbIit 00BEM Ta30B
30 12 PacyeTsl 1o XUMHUYEeCKHM yYpaBHEHHAM
33 13 | Pemrenue 3a1a4 Mo XUMHYECKAM YPaBHEHHUIM
Boga. OcHoBanus H/p Nel6
JI/o Nel5 «I3MeHeHne OKpacKy UHIUKATOPOB B yebHoe Hceneniosanme
14
. «O06HapyxeHHe [0 B
34 HICJIOTHON CPENE» cpelncTBax GBITOBOM
JlaGopaTopHBIH  OTBIT «Ormpenenenne  pH XUMHH M THITUCHBL C
TP > TIOMOIIBIO THAUKATOPHOU
pacTBOPOB IIEIOUEH» Gymarm
PacTtBopbl. MaccoBast 103151 paCTBOPEHHOT'O H/g Nel7
BeIECTBA yaeOHOe HCcCcie0BaHme
«Anddysus caxapa B
15 | Jl/o Nel6 v«OSHaKOMJIeHI/Ie C npenaparamu BOZIEY
LIKOJIBHOW alnTeYKH — pacTBOpaMH NEPOKCHIA
35 BOJIOPO/1a, CIUPTOBOI HACTOMKU 0J1a U
aMMHaKa»
JlaGopartopHbiii onbIT «M3ydeHHne 3aBUCUMOCTH
TP | PaCTBOPUMOCTH BEIIECTBA OT TEMNIEPATYPEI
JlaGoparopHbIit OIBIT «IIepechllieHHBIN
pacTBop»
II/p Ne6 «IIpurotoBieHue pacTBopa ¢ 3aJaHHOU H/p Ne18
MaccOBOH JI0JIel pacTBOPEHHOTO BerecTay (45 fo3HaBaTeIbHas
) Th naboparopus
36 16 MUH. «BeolpamuBanue
KPHUCTaJLIOB
AITFOMOKAJIMCBBIX KBACIIOB
WA METHOT'O KYTIOpOCay»
[IpaxTnueckas pabota «llomyuenne megHOTO
17 | xynopoca»
JlabopaTopHsrii ombIT «Habmomenne 3a poctom
37 KPHUCTAIJIOBY
JlaGopatopHbIii onbIT «IlepechIeHHbIH
TP pacTBop»
38 18 K/p No2 no meme «Baoicnetivue

npedcmaeumeﬂu HeopcaHUuvyeCKux eeujecme.




Konuuecmeennvle omuowienus 6 xumuuy
(45mun.)

Tema 3. OcHoBHBIE KJIacchl Heopranmueckux coeqnnennii (10 yacos)

39

P/o o Teme «Bakueiie mpeacTaBuTEIN
HEOpraHu4yecKux BeuiecTB. KonumuecTBeHHBIE
OTHOUICHUS B XUMHUID)

Oxcupl, UX Kiaccu()UKaIys U XUMHUSCKUC
CBOMCTBa

JI/o Nel7 «B3anMoneiicTBIE OKCHIA KAITBIINS C
BOAOI»

JI/o Nel8 «IloMmyTHEHHE N3BECTKOBOM BOJIBD)

40

OcHoBaHMs1, UX KJIacCH(UKALUSI U XUMUICCKUEC
CBOICTBa

JI/0 Ne20 «ITonyuenue ruapoxcuaa meau (1) u
€ro B3aUMOJICHCTBUE C KUCIOTON»

JI/0 Ne21 «Paznoxenune runpokcuaa meau (1)
IIpY HarpeBaHUN

TP

JI/o0 Nel9 «Peaknuus HeUTpamu3aum

41

Kucnotsl, ux knaccugukaiys 1 XUMHIECKUE
CBOMCTBaA

JI/0 Ne22 «B3aumoaeiicTBie KUCIOT C
MeTaJIJIaMID»

JI/0 Ne23 «B3auMo1eiCTBHE KHUCIIOT C COJISIMIDY

H/p Nel9
yueOHOE UCCIeI0BaHKE
«Omnpenenenue cpesl
COKa I0JIOHH U IPYIIN»

42

ITony4yenue kucior

43

Counn, ux knaccuuKanys ¥ XAMUIECKHe
CBOICTBa

JI/0 Ne24 «O3HakOMIJICHHE C KOJUIEKI[UCH
COJICH

JI/0 Ne25 «B3aumogeiicteue cynbdara mezu (I1)
C JKeJIe30M»

JI/o Ne26 «B3anmonelicTBUE COJIEH C CONSIMIY

44

Crioco0bl oTy4YeHus CoMeit

45

I'eneTnueckas cBsI3b MEKIY KilaccaMmu
HEOPraHWYECKUX COEJIMHEHUI

JI/o Ne27 «I'eneTrndeckas CBSI3b Ha IpUMeEpe
COEIMHEHUN MEIN»

46

1I/p Ne7 «PenieHue skcriepuMeHTalbHBIX 3a/1a4
110 TeMe «OCHOBHBIE KJI1aCChl HEOPraHUYECKUX
coenuHenuin» (45 mun.) Th

47

O06006111eHME 110 TeMe «OCHOBHBIE KJIACCHI
HeOpI‘aHI/I‘IeCKI/IX COC}IHHCHHﬁ»

48

10

K/p No3 no meme «Ocrognble Knaccol
Heopeanuyeckux coeounenuily (45 mun.)

Tema 4.

Ileprnoguyecknii 3aK0H M MEPHOTUIECKASI CHCT

MenpaeneeBa. Ctpoenne atoma (9 yacoB= 8+1 pe3epB)

eMa XuMu4eckux yjiementon JI. 1.

49

P/o mo teme «OcHOBHBIE KI1acChl
HEOPraHWYECKUX COCIMHEHN». EcTecTBEHHBIE
CeMEeHCTBa XMMUYECKUX HIIEMEHTOB.
AM}OTEPHOCTD.

JI/o Ne28 «Ilomyyenne amoTepHOro
I'MJIPOKCHJIA ¥ MCCIIEJOBAaHHUE €I'0 CBOWCTBY

50

OTxkpsITHE IEpHOAUYECKOT0 3akoHa JI. 1.
MeneneeBuIM




51

OcHOBHEBIE CBCACHUA O CTPOCHUH aTOMOB

H/¢p Ne20
BUPTYyalbHas
9KCKypCHs
«B Mupe n30TONOB»

52

CTpOGHI/Ie SJICKTPOHHBIX 000J104EK aTOMOB

53

[Tepuonnueckas cucTeMa XuMHYECKHUX
anemenToB JI.11. MenpaeneeBa

54

XapaKTepI/ICTI/IKa 9JICMCHTA — METaJljia I10 €ro
TIOJIOKCHHUIO B HepHOI[H‘lCCKOﬁ CHCTEMC

55

XapaKTepI/ICTI/IKa 9JICMCHTA — HEMECTaJljia I10 €T0
TIOJIOKCHHUIO B HepHOI{H‘lCCKOﬁ CHCTEMC

56

3HavYeHHE MEPUOIUYECKOTO 3aKOHA U
nepuoanueckoi cucrtemsl [[.11. Menneneena

57

K/p Ned no meme «llepuoouyeckuii 3aKkoH u
nepuooudecKas cucmema Xumu4eckux
anemenmos [{.U. Menoeneesa. Cmpoenue
amomay (45 mumn.)

Tema 5. Xumnyeckasi cB3b. OKHCIUTETHHO-BOCCTAHOBUTEIbHbBIE PEAKIIHH
(11 yacoB= 8+3 pe3epn)

58

P/o o Teme «llepuoaudeckuii 3aK0H 1
NnepruoanvICCKasa CUCTEMa XUMHUUCCKUX
anemenToB J[.1. Menneneea. CtpoeHue
aToMay

WonHas xuMuieckas CBs3b

59

KoBanienTHast XuMuueckas CBI3b

60

KoBanenthas HCMOJIApHAsA U OJIIpHAast
XHUMHUYECKas CBA3b

TP

HemoHcTpauronsusld  onblT  «Temmneparypa
IJIABJIEHUS] BELIECTB C pa3HbIMU  THUIIAMHU
KPUCTAJUIMYECKHUX PELIETOK

61

MeTaunyeckas XUMAYECKast CBSI3b
JI/o Ne29 «M3rotoBiieHHE MOJICTIH,
WJLTIOCTPUPYIOIEH 0COOEHHOCTH
METaJJINYECKOH CBA3MY

H/¢ Ne21
MIPOEKTHAs JIeATEIbHOCTh
«MopenupoBanue
KPUCTATIMYECKUX
PpeLIeToK»

62

Crenens okuciienud. Pacuer crenenen
OKUCIICHUS 10 hopMyiamMm

63

Crenens okucienus. CocraBneHue Gopmy
BEILIECTB 10 CTENEHSIM OKHCJICHUS

64

OKHCIUTETHHO — BOCCTAHOBUTENIBHBIE PEAKIINH.
MeTo/ 31eKTpOHHOTO Oananca

65

Bcepoccutiickas nposepouHas padoTta

66

Bcepoccuiickast mpoBepounast pabora (90
MUHYT)

67

10

K/p N5 no meme «Xumuueckas cés3b.
OxucnumenbHo-60CCMAHOBUMENbHbIE PEAKYUU)

(45 mun.)

68

11

Ipomexcymounas ammecmayust. Konmponvhas
paboma (45 mun.)




KanengapHo-rematudeckuii mian (9 kiacce)

JlaTa
g e
N | 2 = Heypounsie
= Tema ypoka
/o |~ = ¢opmbI Ilnan | dakr
-
Tema 1. IloBTOpeHMe 1 000011IeHHE CBEIeHHUIT O Kypcy 8 Kiacca.
Xumnyeckue peakuuu (5 4acoB)
1 1 Krnaccudukarms HeopraHU4ecKrux BEIIeCTB U UX
HOMEHKJIATypa
Knaccudukaims XuMHIECKIX PEaKIUil 110 H/gp Nel
BHPTYaJbHast
Pa3IUYHBIM OCHOBAHUSIM. -
2 2 J\o Nel «B3anmomeiicTBHEe aMMUaKa 1 XJIOPOBOIOPOIa» «B mupe
J\o Ne2 «Peaxiusi HeWTpaTM3ain»» XUMHYECKIX
J\o Ne3 «Hab6mronenue TemioBoro 3 dexra peakuuu peaxtii»
HEeWUTpaIu3aIum»
Knaccugukarys XUMAYECKUX PeaKIUii
J\o Ne4 «B3anmopeiicTBrE CEPHOM KUCIIOTHI C OKCHIOM
3 3 | memu (I)»
J\o Ne5 «Pa3noxeHne mepoKcHIa BOA0PO/ia ¢ MOMOIIbIO
KaTajasbl KapTodess»
CKOPOCTh XUMHUYECKHX PEAKI[HIA. Hip Ne2
o no3HaBaTeJbHasi
JI\o Ne6 «3aBUCHMOCTH CKOPOCTH XUMHUIECKOM PEaAKIIUK naGopatopus
OT IPHPOIBI PEATHPYIONINX BELIECTB Ha IIpUMeEpe «3aBHCHMOCTE
B3aUMO/ICHCTBUS PACTBOPOB THOCYNb(haTa HATPUS U CKOPOCTH PeaKLity
xJyopuzaa 6apusi, THOCYNb(haTa HaTPUS U COJITHOM OT PasIM4HbIX
KHCIJIOTBD». axTopos
J\o Ne7 « 3aBHCHMOCTH CKOPOCTH XMMUYECKON PeaKIiu
OT TPUPOIBI METAIJIOB IIPH UX B3aUMOJICHCTBHH C
COJISIHOM KUCJIOTOW».
4 4 JI\o Ne8 3aBHCHMOCTD CKOPOCTH XUMUYECKON PEAKIMU
OT IPUPOIBI KACJIOT TIPH B3aUMOJACHCTBUH UX C
KEITE30M»
J\o Ne9 «3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIIHu
OT TeMIEPaTypbI»
J\o Ne 10 «3aBUCHMOCTbh CKOPOCTH XUMHUIECKOU
PEaKIuK OT KOHIEHTPAUU PearnpyroIiX BEIIECTBY
J\o Nell «3aBHCHMOCTB CKOPOCTH XUMHYECKOI
PEaKIUK OT IUIOIIA! COIIPUKOCHOBEHUSI pearupyromnx
BEIIECTB»
KaTaHHS o yqeﬁuofp:?;ﬁjonaﬂue
5 5 JI\o Nel12 «3aBUCHMOCTH CKOPOCTH XUMHUUYECKON «IleiicTBHE
peaKnuy OT HAJIWYMS KaTaIn3aTopay KATATH3ATOPOR»
Tema 2. Xumuuyeckue peakiuu B pactpopax (10 yacos)
3J'IeKTpOJ'II/ITI/I‘-ICCKaSI Aucconuanus
6 1 J\o Nel13 «JIuccormarust ¢1a0bIxX SJIEKTPOIMTOB Ha

IIpUMepe YKCYCHOHM KHCTIOTBI»




TP

JleMOHCTpalMOHHBIA ~ OTIBIT
pacTBOPEHHUSI BEIIECTB B BOJICY
[IpaxTnueckas pabora
HEDJICKTPOIUTHI
JlabGopaTopHbIif ONBIT «BiusSHUE pacTBOPUTENS Ha
TIVICCOTIAITHION
JlabopaTopHbIii
DIEKTPOIUTHD
JlaGopatopHbilii OIBIT «3aBUCUMOCTh
AIEKTPOTPOBOTHOCTH pacTBOpoOB CHJTBHBIX
AJIEKTPOJIUTOB OT KOHIIEHTPAIIMH HOHOBY»

«TemnoBoit  »ddext
«DNEKTPOIUTHI u
ciabble

onbIT «CHIIBHBIE U

OCHOBHBIE OJIOKEHUS TEOPUU
JIEKTPOIUTUYECKOHN AUCCOLUAIIH

TP

JlabopaTopHhslii onbIT «OnpenencHue
KOHIIEHTPAITUH COJIH 10 AJIEKTPOITPOBOTHOCTH
pacTBopa»

XuMU4JecKrue CBOMCTBA KUCIIOT KaK

QJICKTPOJIUTOB

JI/o Nel4 «13MeHeHne OKpackd HHIUKAaTOPOB B
KHCJIOTHOH cpenie»

J\o Nel5 «Peakiust HeWTpamH3ally PacTBOPA INEI0UH
Pa3TUYHBIMHU KUCIOTaAMI»

J\o Nel6 «Ilonyuenue ruapokcuna meau (1) u ero
B3aMMOJICHCTBHE C Pa3INIHBIMU KACIOTAMHA

JI\o Nel7 «B3aumoaeiicTBiue CHIIbHBIX KUCIIOT C
oxcuaoM meau (I1)»

JI\o Ne18-20 «B3anuMoeicTBUE KUCIOT C METAILIAMMU»
J\o Ne21 «KauecTBeHHas peakiust Ha KapOOHAT-HOH
J\o Ne22 «ITonmyueHne CTyIHS KPEMHUCBOM KHUCIOTBD)
J\o Ne23 «KauecTBeHHas peakiisi Ha XJIOPH/I- UITH
CyJb(haT-nOHBD»

H/d Nod
yqe6ﬂoe HCccJIeJ0BaHue
«CBoiicTBa KHCJIOT

KaK 3JICKTPOJIMTOB»

XMUMHUYECKHE CBOMCTBA KHUCJIOT KaK
3IEKTPOJIUTOB

10

XHUMHYECKHE CBOMCTBA OCHOBAHUU KakK

AJIEKTPOJIUTOB
J\o Ne24 «3meHeHHe OKpacKu HHANKATOPOB B
LIEJIOYHOH cpene»

JI\o Ne25 «B3auMoeiCcTBIE IENTOYEN C YTIIEKUCIIBIM
razom»

JI\o Ne26 «KauecTBeHHas peakiys Ha KATHOH AMMOHHS
J\o Ne27-28 «Ilonyuenue ruapokcuna meau (I1) u ero
Ppa3oKeHHE»

H/d Ne5
yqeﬁﬂoe HccJieJ0BaHue
«CBoMicTBa
OCHOBaHUM KaK
3IEKTPOJIUTOBY

11

XHUMHUYECKHUE CBOUCTBA COJIEN KaK

AIEKTPOJIUTOB
J\o Ne29 «B3anmoeiicTBre KapOOHATOB C KMCIOTAMUY
J\o Ne30 «Ilomyuenne ruapokcuia sxeesa (111)»

J\o Ne31 «B3anumoeiicTBHeE xKese3a ¢ pacTBOPOM
cynsdara menu (1I)

H/¢ Ne6
yueGHoe ucciel0BaHue
«CBoiicTBa coJe

KaK 3JICKTPOJIMTOB»

12

[ToHsiTHE O TUAPOIIN3 COJIECH.

13

I'unponus

TP

JlaGopaTopHbIit
Pa3IMYHBIX Cpeay»

onbIT  «OnpeneneHue pH

14

I1/p Nel «Pemnienue skciepuMEHTAIBHBIX 3a/1a4
0 TeMe «DJIEKTPOIUTHYECKAs AUCCOLUALUS
(45 mun.)




K/p Nel no meme «Xumuueckue peakyuu 6

15 10
pacmeopaxy (45 mumn.)
Tema 3. HemeTra/uibl 1 HX coennHenus (25 yacoB)
P\o o Teme «XHMMHUYECKUE PEAKIUH B H/p Ne7
BHPTYaJIbHANA
16 1 | pacTBopax». SKCKYpCHS
OO6m1ast XxapakTEePUCTHKA HEMETALIOB «B Mupe
HEMCTaJIJIOB»
5 OO01as xapakTepucTHKa 31eMeHToB VIIA- H/g Ne8
BHPTYaJIbHAs
17 T'PYIIIIbI - TAJIOT'C€HOB IKCKypCHst
JleMOHCTpallMOHHBII OIBIT «3yuenue «P0>é<§l;;<;nme
TP (PM3UYECKUX U XUMUYECKUX CBOWCTB XJIOpa»
18 3 CoequHeHNs TaJIOT€HOB
JI\o Ne32 «Pacrnio3HaBaHKe rajJOreHu,] - HOHOBY
[I/p N2 «/3ydyeHue CBOWCTB  COJISIHOM H/ Ne9
19 4 yuyeOHoe Hccllel0BaHe
KHUCJIOTBI» (45 MUH.) «CBoiicTBa
COJITHOM KHCJIOTBI»
OO01mas xapakTepucTHKa AIeMeHTOB VIA-
20 5
rpynmnsl - xanbkoreHos. Cepa
CepoBogopon u cynbhusl
6 J\o Ne33 «ITonmydeHue cepoBOOPOIa»
21 =
JemoHcTparmoHHEI onbIT: «Ilomydenne
TP CEpOBOIOPOJIA M U3YUCHUE €TO CBOHCTBY
Kucnopoansie coeqmHEHUS cephI Hi) ® Nﬁ‘;‘
TIIPOCKTHas1
7 JI\o Ne34 «KavecTBeHHBIE pEAKIIUH Ha CYJIb(aT-HOHBDY neﬂpTeanom)
99 «Mopeinb
- = MIPOMBILUIEHHON
JIeMOHCTpallOHHBIN OIBIT ((I:ISy‘iCHI/IC CBOMCTB JCTAHORKH
TP | ceprucroro rasa u cepHUCTOl KHCIOTHD» IOy YeHHSI CEPHOI
KUCJIOTBD)
I1/p Ne3 «/3y4eHne CBOWCTB CEPHOM H/g Nell
45 y‘{eﬁﬂoe HCCICI0BaAHHE
23 | 8 | xucnoTel» (45 MMH.) «CBO¥CTBA CepHOI
KUCJIOTBD»
24 9 OO111as XxapaKTepUCTHKA HIEMEHTOB V A-
rpynnsl. A30T
Ammuak. Cosii aMMOHHUS
25 10 J\o Ne36 «KavecTBeHHast peakiius Ha KATHOH aMMOHUSD»
I/p Ned «[lonyueHre aMMHaKa U M3y4eHHE H/g Nel2
11 _p_v }2{5 yd y4eOHoe nccie0BaHue
26 ero cBoicTB» (45 MHH.) «CBoiicTBa
TP JlaGoparopublii  ombIT  «OCHOBHBIE  CBOMCTBa amMuaka
aMMHaKa»
12 Kucnopoausie coenuaenus azora. OKCHIbI
a3oTa
HemoHctpannonnbsie onbIThl: «lloyuenue oxcuia
27 aszota (IV) u m3yuenue ero cBOMCTBY; «OKuCICHUE
TP | oxcuna asora (I) 1o oxcuma asora (IV)»;
«Bzaumoneiicteue oxcuma azora (IV) ¢ Bomoil u
KHUCJIOPOJIOM, TIOJTyUeHHE a30THON KHUCIOTHD)
A30THast KuCIIoTa Higp Nel3
v o NPOEKTHAasA
28 13 | JI\o Ne37 «Xumudeckue CBOMCTBA a30THOM KHUCIOTHI» P

JAeATEJbHOCTh
«Moneib




MPOMBIIUIEHHOM
YCTaHOBKH
MOTy4eHHs a30THOH
KUCIJIOTBI»

docdop u ero coenuHEHUS

29 14 J\o Ne38 «KauectBeHHast peakiius Ha hocdat — HOH»
30| 15 OOm1ast xapakTeprcTuka 31eMeHToB [VA-
rpynmnsl. YTiaepos
Kuciaopoanblie coeMHEHuUs yriepoaa H/gp Ne14
o o yqeﬁﬂoe HCCJICT0BAaHHUE
31 16 | JI\o Ne39 «IlonydeHue 1 CBOWCTBA YTOIBHOM KHCIOTHI» o
«Conu yroiapHOU
KUCJIIOTBD»
2| 17 II/p NeS «ITonyueHue yriekuciioro raza u
M3y4eHHUe ero CBOMCTBY (45 MUH.)
Vri1eBoaopoIst H/p NelS
BHPTYaJbHas
IKCKypCHs
33 18 «B mupe
OPraHNYECKUX
COETMHEHUI»
2| 19 Kucnopoaconep:xaiue opranndeckie
COCIMHECHUS
Kpemuuii u ero coenuHeHus
35 | 20 | JI\o Ne40 «IIpomyckaHue YrieKHCIOTO ra3a epe3
pacTBOp CUJIMKATa HATPUS»
CunukaTHasi IPOMBIIUIEHHOCTh
36| 21
[Tonydyenue HemMeTaIIIOB
37 | 22 i
[MonyueHne BayKHEHIITNX XUMHUECKHX H/g Nel6
o yueOHoe ucciieoBaHHe
38 | 23 | coenuHEHUI HEMETAIUIOB «lenouka
IIpEBpAaILEHUID
39 | 24 O600mmenue o Teme «Hemeramibl u ux
COCTMHECHUS»
K/p Ne 2 no meme «Hememannvt u ux
40 | 25
coeounenusy (45 mum.)
Tema 4. MetaJuibl 1 ux coequHenus (16 yacos)
P\o 1o reme «HeMeTaiuibl 1 UX COEUHEHUS H/¢p Ne17
BHPTyaJbHas
41 1 | Obuas xapakTepucTHKa MeTaJlIoB IKCKYpeHs
«B mupe
METAJIJIOB))
XUMUYECKHE CBOMCTBA METAIIJIOB
42 2 J\o Ned1 «B3aumojieiicTBre xene3a ¢ paCTBOPOM
cynbdara meu (11)»
43 3 OO6m1ast xapaKTepUCTHKA dJIeMeHTOB [A-
rpynmnbl
Conu 1men0YHbIX METAIIOB
44 4
OOm1ast xapakTepucTuKa y1eMeHTOoB I1A-
TpynInbl
5 J\o Ned2 «ITonmydeHne H3BECTKOBOM BOBI M OTIBITHI C
45 HE»
TP JlaGopatopHbilii OMBIT «Bzaumopericteue
HU3BECTKOBOU BOJBI C YITICKUCIIBIM I'a30M»
46 6 Conu metannos [IA-rpynmnst




JKecTtkocTh BOJBI M CIOCOOBI €€ YyCTpaHSHHUs

47 7
I1/p Ne6 «KecTkocTh BOBI U CIIOCOOBI €€ Higp N8
nmo3HaBaTeJbHast
yCTpaHeHus» (45 MUH.) naGoparopust
48 8 «Cr0co651
yCTpaHeHus
JKECTKOCTHU BOIAbBD»
AJIOMUHUI ¥ €0 COSAMHEHUS Higp Ne19
NMPOoEeKTHasA
AeATCJIBHOCTH
49 9 «Komnnexkuus u3
15631 (S 1505853
AJIFOMHUHUS
Keneso u ero coeqMHEHUS
10 | JI\o Ned3 «ITonyuenue ruapokcuios xenesa (11) u
50 (ITD»
JlabopaTopHsIii obIT «OKHCIICHUE XKee3a BO
TP | snaxuom BO3IyXE»
Conu xene3a
51 | 11
JI\o Ned4 «KayecTBeHHast peakius Ha KATHOHBI JKENE3a»
II/p Ne7 «Perienue S5KCIIEPUMEHTAIBHBIX 33124 H/p Ne20
yuyeOHOe HccieloBaHne
1o TeMe «MeTtauibl» (45 MuH.) «PACIIO3HABAHIE 1
52 12 NOJIy4YCHHC
COE€IUHEHUI
MCETAJIJIOB
53 | 13 Koppo3us MeTanioB u criocoObl 3aIUTH OT
Hee
54| 14 Meramnsl B npupoge. [lonsarue o metamnypruu
55 | 15 O6001menue mo Teme «MeTaibl 1 X
COCTMHECHUS
K/p Ne3 no meme «Memannvl u ux coeOuHenusLy
56 | 16
(45 mumn.)
Tema S. Xumus n oxkpy:kawomasi cpeaa (24aca)
P\o o Teme «MeTaslIbl U UX COETUHEHUS
57 1 | Xumuuecknii cocTas maaHeTsl 3eMils
J\o Ne 45 «M3yueHune rpaHuTa»
58 5 OxpaHa OKpyKarouen cpeabl OT XUMAYECKOTO
3arpsi3HEHUS
Tema 6. O6001eHNe 3HAHNT 32 Kypc OCHOBHOIT 1K0J1bI (10 yacoB)
59 1 BemectBa. CtpoeHue atoma
BemecTBa. Xumuueckast CBsI3b U H/p Ne21
MPOEeKTHAsK
KPpUCTATNIMYCCKUEC PCUHICTKH. NesITeILHOCTh
60 2 «Mogens
KPUCTATITMYECKUX
PEIIETOK»
61 3 Krnaccudukanus HeopraHn4ecKux BEIIeCTB
XUMUYECKHE PeakIuu
62| 4 peartt
5 Peakiiun monHoro ooMeHa
63 . -
TP JlabopaTopHsIii OTTEIT «B3anMoaeiicTBre

TUIPOKCH 1A OapHst ¢ CePHON KUCIOTOI




OKMCIINTEIFHO- BOCCTAHOBUTEIILHBIE pcaKkunun

6
64 =
TP JlaGopatopHusiii omeiT «M3Menenne pH B xoxe p
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKiniin»
65 7 OCHOBBI HEOPraHUYECKON XUMUHU. XUMUYECKUE
CBOMCTBA BEILIECTB
66 8 XUMHUYECKUE CBOKCTBA CIIOKHBIX BELIECTB
IIpomesicymounas ammecmayusl.
67 9
Konmponvnas paboma (45 mumn.)
68 | 10 O06001eHre 3HaHM 3a KypC OCHOBHOM IITKOJIBI




I'padpuk KoHTPOABHBIX padoT8 KiIace

TeMa KOHTPOJIbHOI PadoTHI Ne Jara KoppekTuposka
ypoka JaThl

1 HauanbHble HOHATHS U 3aKOHBI XUMUHN 20
2 Baxkneiime npencTaBuTeNI HEOPraHMUECKUX 38

BerecTB. KoanuecTBEHHbBIE OTHOIIEHNS B XUMHAH
3 OcHOBHBIE KJIACChl HEOPIraHUUECKUX COCTUHEHUN 48
4 [leproanueckuii 3aK0H U EpUOANYECKas S7

CUCTEMa XUMHUYECKHX 3J1eMeHTOB J[. 1.

MenneneeBa. CTpoeHne atoMa
5 Xumuueckas cBsA3b. OKUCIUTEIHHO- 67

BOCCTAHOBUTEIIHHBIC PEAKIIHH
6 [Ipomexyrounas arrectaius. KontposbHas 68

pabota (45 MuH.)

Hroro 6
9 kJ1ace
Ne\r TeMa KOHTPOJILHOI PadoTHI Ne Jara KoppexTuposka
Ypoka JAThI

1 Bxomnas koHTposbHas pabora (25 MuH.)
2 XUMUYECKHE peaKkliu B pacTBOpax 15
3 HemeTamiel 1 uX coefUHEHUS 40
4 MeTannsl 1 BX COeAUHEHUS 56
) [Ipomexyrounas arrectaius. KonTponbHas 67

pabora (45 mMuH.)

Hroro: 5




I'pa¢guk BbINOTHEHHUS IPAKTHYECKOH YaCTH Kypca

8 knacc
I'padpuk npakTHyeckux pador
Ne Tema npaxkTuueckoii paéoTnl Ne ypoka Jara KoppexTnposka
JAaThbl
8 kiacc
1 | «IIpaBuna TeXHUKHU 0€30MTaCHOCTH U HEKOTOPHIS 4
BUJIbI pa0OT B XUMUYECKOM J1ab0paTopum»
2 | IIpaktuueckas pabora «/3yuenue crpoeHus 4
IUIAMEHI
3 | «AHauu3 OYBBI, OIIPE/EICHNE KUCIOTHOCTH 6
nouBsl» (45 mun.) Th
4 | «l[lonyuenue, cobupaHue u pacro3HaBaHUe 23
KHCIIOpOJIa»
5 | «Ilomyuenue, coOupanue u pacrio3HaBaHUE 26
BOJIOPOZA»
6 | «IIpuroroBieHue pacTBopa ¢ 3aJaHHON MacCOBOM 36
JI0JIE PaCTBOPEHHOTO BEILIECTBAY
7 | «PemieHne SKCIEpUMEHTANIBHBIX 3a4a4 110 TEME 46
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHUIN
Hroro: 7

I'paduk n1aGopaTopHbIx padoT

No Tema J1a00paTopHOii padoThI Ne ypoka Jara KoppexTnposka
JaThI

8 kiace

«O3HaKOMIIEHHE C KOJUIEKIIUEH TA00paTOPHOU MOCYIbD) 1

«[TpoBepka repMeTHYHOCTH PHOOpa JIJIsI TIOTyUSHHS
ra3oB»

TP | /la6opatopubiii  onbiT  «3MepeHne  TeMmeparypsl
KHUIIEHUSI BOJIbI C IOMOIIBIO JATUMKA TEMIIEpaTyphl U
TEPMOMETPA»

JlaGopatopHblii onbIT «OnpeaeseHne TeMIepaTypbl
IJIABJICHUS ¥ KPUCTAIIN3AallUU METaJlIay

3 | «O3HakoMIIeHHE C MHHEPaTaMH, 00pa3yonMMy 5
TPaHUT»
4 | «lIpuroroBieHne reTeporeHHO CMECH MOPOIITKOB CEpPBI 5

C JKCJIC30M U UX Pa3aACIICHUC)

TP | Hemoncrpannonnsiii sxcniepument «llomyyenue
JUCTUJUTMPOBAHHOM BOJBI»

JlaGopartopHslii onbIT «OmnpeneneHue BOAONPOBOAHON 1
JUCTUJUIMPOBAHHOU BOJBI

5 «BzanmoeticTBrAe pacTBOPOB XJIOPH/IA HATPHUS U HOIUIA 14
KaJIMsi C PACTBOPOM HUTpaTa cepedpar
6 | «Ilomyuenue rugpokcuna menu (I1) u ero 14

B3aUMOJICUCTBHE C CEPHOM KUCIOTOM»

7 | «B3auMopeiicTBHE pacTBOPA COJBI C KUCIIOTOM 14




TP | AeMOoHCTpaniMOHHBIN SKCIIEPUMENHT «BbIeaeHne u
MTOTJIOMICHNE TeIUTa — MPU3HAK XMMHUYECKOW PEaKIIHI
8 | «IIpoBepka 3aKOHA COXPAHEHHUS MACChI BEILIECTB Ha 15
MIpUMepe B3aUMOIEHCTBHS MIENOYN M KICIOTHD)
9 | «IIpoBepka 3aK0HA COXpaHEHUS MacChl BEILIECTB HA 15
mpuMepe B3auMoJeHcTBIsI WENouu u conu xenesa (111)»
TP | AeMOHCTpalMOHHBIN SKCIIEPUMEHT «3aKOH COXPaHEHUS
MAacChl BELIECTB
TP | JdeMoHcTpannoHHbII 3KCIEpUMEHT «Pa3ioikeHue BOIbI 17
ANEKTPUICCKUM TOKOM»
10 | «Pa3noxeHue mepoKCcuIa BOIOPOa ¢ IOMOIIBIO OKCHIA 18
mapranma (IV)»
11 | «3ameleHue )ene30M MEIU B METHOM KyIIOpOCe» 18
12 | «IlomyTHEHHE U3BECTKOBOM BOJIBI IPU MPOITYCKAHUU 24
YTIIEKHUCIIOTO Ta3ay
13 | «IlonydeHne Bogopoaa Mpy B3aUMOJCHCTBUM LIUHKA C 25
COJIIHOM KHUCTIOTON
14 | «Pacno3HaBaHuE KUCIIOT C TOMOIIBIO HHANKATOPOBY 27
TP | /1abopaTopunsiii onbiT «Onpenenenne pH pactsopos
KHCIIOTY.
15 | «/3MeHeHre OKpacKH WHANKATOPOB B IIEIOYHON 34
cpene»
TP | /TabopaTopnsiii onbiT «Onpenenenue pH pactBopos
LIEJIOUEH»
16 | Jlabopatopubiii  ombiT  «M3ydeHue  3aBUCHMOCTH 35
TP | pacTBOPUMOCTH BELIECTBA OT TEMIIEPaTyphbl»
JlaGopatopHblii onibIT «IlepechIeH b pacTBOP»
TP | [Ipakruueckas padota «Ilosyuenue meaHoro 37
KyTopoca»
JlabopaTopHusrii onbIT «Habmomenue 3a poctom
KPUCTAJIJIOBY
JlaGopatopublii onbIT «llepechIeHHbI pacTBOP»
17 | «B3anmozeiicTBHE OKCUA KaJIbIHS C BOIOW» 39
18 | «IlomyTHEHME N3BECTKOBOW BOABD) 39
19 | «Peakiust HEHUTpaTHA3AIUIY 40
20 | «IToxyuenne ruapokcuna meau (1) u ero 40
B3aUMOJICUCTBHE C KUCIOTOM»
21 | «Pasnoxenue ruapoxcuza meau (1) mpu HarpeBanum» 40
22 | «B3anMoaelicTBHE KUCIOT C METAJTIAMM 41
23 | «B3auMoieiicTBUE KUCIOT C COJISIMU» 41
24 | «O3HaKOMJICHHUE C KOJUICKITHEH conei 43
25 | «Bzaumopeiicteue cynbdara meau (I1) ¢ xemesom» 43
26 | «BzammopeiicTBUE CcOIEit C COTIMU» 43
27 | «'eHeTruecKas CBSI3b Ha MPUMEPE COCTUHCHHUIA METI» 45




28 | «llomyuenue aMm(poTepHOro rTUIPOKCUIA U 49
HCCIIE0OBAHNE €0 CBOUCTBY»
TP | HdemoncTpannonsstii onbIT « TemnepaTypa IIaBIeHUS 60
BEIIECTB C Pa3HBIMH TUITAMHU KPUCTAIUTMYECKUX
PEMIETOK
29 | «M3roroBneHue MOIEIH, WLTIOCTPUPYIOLIEH 61

0COOEHHOCTH METAIHYECKON CBSI3HY

Hroro:

29




I'paduk BBINOTHEHHS IPAKTHYECKON YaCTH Kypca

9 kJ1acc

I'padpuk npakTHyeckux pador

Ne Tema npakTuyeckoii paéoTnl Ne ypoka Jara KoppexTnposka
AaThl
9 kiace
1 | «Pemenue sKcriepuMEHTAIbHBIX 33124 [10 TEME 13
«QnekTponuTHuecKas auccoruanus» (45 mun.)
2 | «/3y4eHue CBOWCTB COJSIHOM KUCIOTHD» (45 MUH.) 19
3 | «M3yuyeHne CBOUCTB CepHOU KHCIOTH (45 MH.) 23
4 | «IlomyyeHne aMMHaKka U U3y4eHHE €TI0 CBOMCTB 26
(45 mun.)
5 | «llomyueHue yriekuciaoro ra3a u U3y4eHue ero 32
CBOMCTBY (45 MuH.)
6 | «XKectkocTh BOMIBI H CITOCOOBI €€ yeTpaHeHus» (45 48
MUH.)
7 | «PemieHne SKCIEpUMEHTANIBHBIX 3a4a4 110 TEME 52
«Meramib (45 MuH.)
Hroro: 7
I'paduk 1a6opaTopHbIX padoT
Ne Tema J1a00opaTopHOii padoThI Nt ypoka Jara KoppexTuposka
aTbl
9 kiace
1 | J\o Nel «B3aumopeiicTBHE aMMHUaKa M XJIOPOBOIOPOIa» 2
2 | JN\o Ne2 «Peakiust HEHTpATH3AIIHID 2
3 | JT\o Ne3 «HabmroeHne TerioBoro 3 ¢exra peakinm 2
HEUTpaIn3alum
4 | J1\o Ned «B3aumoeicTBIE CEpPHON KUCIOTHI C OKCHIIOM MEIH 3
ID»
JI\o Ne5 «Pa3zioxxeHue nepoKcHaa BOJOPO/a ¢ HOMOLIBIO
KaTajasbl KapToersn»
6 | JT\o Ne6 «3aBHCUMOCTD CKOPOCTH XUMHUYECKOW PEaKIHU OT
MIPUPOJIBI PEarupyoUInX BEIIECTB Ha TIPHMeEpe
B3aUMO/ICHCTBUS paCTBOPOB THOCYJIb(aTa HATPHUS U XJIOpUIa
6apust, THOCYIb(aTa HATPHUSA U COISTHOW KHUCIOTHD».
7 | J\o Ne7 « 3aBUCHMOCTb CKOPOCTH XMMHYECKOI pPEaKIiK OT 4
MIPUPOJIBI METAJUIOB NPU MX B3aUMOJAEHCTBUH C COJISTHOM
KHCIOTOM».
8 | J1\o Ne8 3aBHCHMOCTB CKOPOCTH XUMHYECKO# peaKIy OT 4
MIPUPOJIBI KACJIOT IIPU B3aUMOICHCTBUH HX C HKEJIE30M
9 | J1\o Ne9 «3aBHCUMOCTD CKOPOCTH XUMHUYECKOM PEAKLUH OT 4
TeMIIepaTypb»
10 | J1\o Ne 10 «3aBUCHMOCTH CKOPOCTH XUMHUYECKOM PEaKIIUK OT 4
KOHLICHTPALIK PEarupyronx BEIeCTB
11 | JT\o Nell «3aBHCHUMOCTH CKOPOCTH XMMHUYECKON PEAKIIHU OT 4
TUIONIA/IN COTIPUKOCHOBEHHS PEarkpyroniiX BELIECTB)
12 | J1\o Nel2 «3aBHCHMOCTD CKOPOCTH XUMHYECKO# PEaKIHH OT 5

HaJIn4yus KaTajinu3aTopa»




13 | JT\o Ne13 «/Tuccoruariust ciabbix 3J€KTPOJIUTOB Ha TIPUMEDPE 6
YKCYCHOM KHCIIOTBI»
TP | Aemonctpanmonnsiii onbit «Temnosoii s3dpdexr pacTBopenus
BEIIECTB B BOJE»
JIaGopaTopHBIii ONBIT «DIEKTPOIUTHI U HEAIEKTPOIUTHI)
JlabopaTopHbIii  ombIT  «BimsHWE ~— pacTBOpHTENS — Ha
JIFICCOITHAITHION
JlabopartopHslit onbIT «CUIbHBIE U CA0bIE IEKTPOTUTHI»
JlaGopaTopHBIii ONBIT «3aBUCUMOCTH IIEKTPOIPOBOAHOCTH
PacTBOPOB CHIIbHBIX DJIEKTPOJIUTOB OT KOHIIEHTPAIIUH HOHOBY
TP | /1aboparopusiii onbiT «OnpeneneHue KOHUEHTPALUK COIH 110 7
AJEKTPONPOBOJHOCTH PACTBOPAY
14 | Jl/o Ne 14 «M3MeHeHne OKPacKH HHAMKATOPOB B KHCIOTHOM 8
cpene»
15 | JT\o Nel5 «Peakiust HeHTpanu3amuy pacTBopa menoun 8
Pa3TUYHBIMHU KUCIOTaAMI»
16 | J\o Nel6 «ITonyuenue ruapoxcuna meau (1) u ero 8
B3aMMOJICHICTBHE C Pa3NUYHBIMU KUCIOTaMM»
17 | JT\o Nel7 «B3auMozeicTBrE CHIILHBIX KUCIIOT C OKCUIOM 8
meu (IT)»
18- | JT\o Nel18-20 «B3aumoeiicTBIE KMCIOT ¢ METAIIAMI» 8
21 | J\o Ne21 «KauecTBeHHast peakius Ha KapOOHAT-HOH» 8
22 | J\o Ne22 «Ilonmy4eHue CTyAHS KDEMHUEBOH KHCIOTHI» 8
23 | Jl\o Ne23 «KauecTBeHHas peakiys Ha XJIOPH/I- HIIH CyIbdaT- 8
HOHBD)
24 | J\o Ne24 «3menenue OKPACKH UHAUKATOPOB B LLIEIOYHON 9
cpene»
25 | J\o Ne25 «B3aumoieiicTBHE MIETOUEH ¢ YTICKHUCIBIM ra30M» 9
26 | JI\o Ne26 «KauecTBeHHas peakiiys Ha KATHOH aMMOHUSD» 9
27- | JI\o Ne27-28 «ITonyuenue ruapokcuna menu (11) u ero 9
28 | pasnoxeHue»
29 | J1\o Ne29 «B3aumoeiicTBre KapOOHATOB C KHCIOTAMI 10
30 | /Mo Ne30 «ITonyyenue ruapokcuaa xemnesa (I11)» 10
31 | J1\o Ne31 «B3anmoieiicTBHE XeJle3a ¢ pacTBOPOM Cylib(aTa 10
menu (ID)»
TP | /laboparopusiii onmbit «Onpenenenue pH pasnu4nbix cpen» 13
TP | Aemoncrpauronnsiii onbit «M3ydenue pusnuecknx n 17
XHUMHUYECKHX CBOMCTB XJIOpa
32 | JJ\o Ne32»Pacno3HaBadue rajoreHua-noHOB) 18
33 | JI/o Ne33 «IlosydeHue cepoBoAOpOIa» 21
TP | HemoHcTpaiuoHHbii onbIT: «IloydeHue cepoBoiopoia 1
M3yYEHHE €r0 CBOMCTBY»
34 | J\o Ne34 «KauyecTBeHHBIE PEAKIMHU Ha CYIIb(PAT-HOHBD 22
TP | HemoHcTpauuoHHbli onbIT «M3y4eHune CBOMCTB CEpHUCTOTO
raza 1 CEpHUCTON KUCIOTHI»
36 | J1\o Ne36 «KauecTBeHHAs peaKiiys Ha KATHOH aMMOHHSD» 25




TP | /laboparopublii onbIT «OCHOBHBIE CBOMCTBA AMMUAKA» 26
TP | Aemonctpanronnsie onbithl: «[lTomyuenune okcuna azora (1V) 27
1 U3yYEHHE eT0 CBOMCTBY; «Okucienne okcua azora (II) go
okcuga azora (IV)»; «B3aumopeiictue okcuaa azora (IV) ¢
BOJOH U KUCJIOPOJOM, IIOJy4YEHUE a30THOM KUCIIOThI»
37 | J1\o Ne37 «Xumuueckre CBOMCTBA a30THOM KHCIIOTBI» 28
38 | J1\o Ne38 «KauecTBeHHas peakims Ha Gochar — HOH» 29
39 | J\o Ne39 «IlonyueHue 1 CBOMCTBA YTOJILHON KUCIOTBI 31
40 | JT\o Ned40 «IIpomyckaHue yriIeKHCIOro ra3a yepe3 pacTBop 35
CUJTMKATa HaTPUs
41 | JT\o Ned1 «B3aumoseiicTBHe xKele3a C pacTBOPOM Cyib(ara 42
memu (IT)»
42 | J1\o Ne4?2 «IlonyueHre u3BeCTKOBOM BOJIBI U OIBITHI C HEM» 45
TP | /laboparopubiii onbiT «B3anmoneiicTBrue U3BECTKOBOM BOJIBI C
YTIIEKUCIIBIM T'a30M»
43 | J\o Ne43 «ITonyuenue ruapokcuaoB xkeinesa (1) u 50
(ITD)»
TP | Jlaboparophsiii onbit «OKKCIEHUE Kee3a BO BIAKHOM
BO3JIyXE»
44 | J\o Ned4 «KauecTBeHHAs peaKIisi HA KATHOHBI JKEJIe3ay 51
45 | J1\o Ne 45 «M3yueHue rpanuTay 57
JlabopartopHsIii omBIT «B3anMoeiicTBre ruIpoKcHIa Oapus ¢ 63
CEPHOU KUCIIOTON»
JlaboparopHsiii onbIT «M3MeHeHue PH B X0/1€ OKACIHUTEIEHO- 64

BOCCTAHOBHUTCIIBHBIX peaKHHfI))




Heypounsie ¢popmbl

8 KJIACC
Dopmbl KosuuectBo Ha3zBanue Ne
4acoB ypoka
BupryanbsHble SKCKypcun 3 «B mupe pu3znveckux sBICHUN 5
«B Mupe XMUMHUYEeCKUX PEeaKIUiD» 14
«B mMupe n30TOMoOB» 51
Y4eOHoe ucceI0BaHue 5 «DusnyecKrue CBONCTBa caxapa, JUMOHHOU 1
KHCIJIOTBI, MEAN»
«CexpeTsl ITOYBBD) 6
«OOHapy>XeHHe IeNT0YN B CPEICTBAX 34
OBITOBOW XMMUU Y TUTHEHBI C TOMOUIBIO
WHIMKATOPHON Oymaru»
«Inddys3us caxapa B Boge» 35
«Ormpenenenrie cpepl COKa SO0I0HU U 41
TPy
[IpoexTHas AEATEABHOCTH 8 «/3roToBneHue BaTHO — MapJIeBOM MOBSA3KU 5
KaK CpeIcTBa MHIMBH/yaTbHON 3alIUTHI
OpraHOB JIbIXaHUS B IEPUO/I SITHICMUN
TpUIIIa»
«MozenupoBaHue MOJIEKYI» 7
«KapToTeka XUMHUECKHX JIEMEHTOB) 8
«Mopens nepuoIuIecKoi TaOIHIIbD) 9
«OKCHIBI B IPUPOJIC U JIOMAY 24
«Kucnotsl B mpupoze 1 JoMa 27
«Comnu B mpupoJIe U JOMay 28
«MoJiemMpoBaHNE KPUCTALTMUSCKUX 61
pELIETOKY
[lo3naBaTenpHbIE 5 «SIBNEHUSA IPpU TOPEHNUH CBEUM» 4
nabopaTopuu
«O "YeM TOBOPUT ITUKETKA) 21
«Poxmaronuiny KUCIOTHD) 23
«Poxpaaromuii» Bogy» 26
«BrIpamyBanne KpUCTaIIOB 36
AIIOMOKAIIMEBBIX KBACLIOB HITM MEIHOTO
KyIopoca»
Hroro 21




Heypounsie ¢popmbl

9 KJIACC
Dopmbl KosuuectBo Ha3zBanue Ne
4acoB ypoka
BupryanbHbie 9KCKYpCHH 5 «B Mupe XuMHUYECKHUX peaKInii» 2
«B Mupe HeMeTaIoB 16
«Poxmaromume com» 17
«B mMupe opraHnYecKuX COCIUHEHUN 33
«B mMupe meTtamioB» 41
YuebHoe uccrneoBanne 10 «JleficTBHE KaTaIM3aTOPOBY» S5
«CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOBY 8
«CBoiCTBa OCHOBaHMI Kak 9
AJIEKTPOJIUTOBY
«CBOMCTBA COJIEH KAK AJIEKTPOJIUTOBY 10
«CBOMCTBa COJITHON KUCIIOTBI» 19
«CBOICTBa CEPHOM KUCIIOTHD 23
«CBolCTBa aMMHUaKay 26
«CoIi yroiabHOM KUCIOTBI» 31
«llemouka mpeBpareHu 38
«Pacrno3HaBaHue 1 MojydeHue 52
COEMHEHUN METAINIOB)
[IpoeKTHasI e TeTLHOCTD 4 «Mojenb NpOMBIIIIIEHHON YCTaHOBKU 22
MOJTYYCHUS] CEPHOU KHCTIOTHI»
«Moiens IPOMBIIIUICHHOHN YCTaHOBKH 28
MOJTYYSHUST a30THOM KUCIIOTHI»
«Konnekuus u3 u3enuii u3 aTfOMUHU) 49
«Mojenb KpUCTAITNYECKUX PEIIETOK 60
[To3HaBaTeNbHBIC 2 «3aBHCHUMOCTh CKOPOCTH PEAKITUHU OT 4
naboparopuu pasnMYHEIX (aKTOPOB)»
«Crioco0bl yCTpaHEHUs )KECTKOCTH 48
BOJIBI»
Hroro 21




OcHamEéHHOCTH 00Pa30BaTEIbLHOIO MPoIecca Y4eOHbIM
o0opynoBaHneM
JUISL BBITIOJTHEHUSI TPAKTHUECKUX padoT

(6a

8 kiracc
30BEIi YPOBEHB)

Tembl npakTHYeCKUX
pador

Heo0xoquMblii MUHUMYM
(B pacuere 1 koMIUIeKT Ha 2 YeJ1.)

Koa-Bo
(%
OCHAIIIEHHOCTH)

«[IpaBuia TeXHUKH 0€30TTACHOCTH
HEKOTOpBIE BUIBI pabOT B
XUMUYIECKOH JTab0paTOpHID»

OOopyznoBaHue: MTATHB J1a00PaTOPHBIH,
CIIMPTOBKA, CITUYKH, JICPIKATEIN JIIs
MIPOOHUPOK, MEPHBIN MUIHMHAP, TOTOBBIN
(GUIBTP, CTEKISTHHAS [1AJI0YKa, BECHI C
pa3HOBECaMHM, XUMHYECKasl II0Cy1a
(mpoGupka, cTakaHbI, KOJIOBI Ip.).
BermecTBa: Kycouek Mena, pacTBop
TIOBapPEHHOU COJIH

100%

«M3ydeHne CTpOCHUS TUIAMEHN

O0opynoBaHue: CBeYa CTCAPUHOBAS,
IpeaAMETHOC CTCKJIO, TUT'CIIbHBIC IUIIIBI,
CTEKJITHHAsT TPYOOUKa, CIIMIKH, CTAKaH,
M3BECTKOBAs BOJA

JATYUK TEMIIEPATYPBI

100%

«AHaNIH3 IOYBBI, OIIPEEIICHUE
KHCJIOTHOCTHU ITOYBBI»

OO0opynoBaHue: CIIUPTOBKA, CITUYKH,
MIPEAMETHOE CTEKII0, K0JI0a KOHMYeCKast
(XuMHYECKHH cTakaH), BOPOHKA, CTEKJIIHHAS
MAI0YKa, QUIBTP OYMaXKHBIN, TUTCIHHEIC
8120010138

naTauk pH

100%

«[lomy4enue, cobupanue u
pacro3HaBaHUE KHCIOPOIa»

OO0opynoBaHue: MITATUB, CIIUPTOBKH,
CIIMYKU, XUMUYECKUH CTaKaH, JIy4rHa,
NpOGHUPKH, TIPOOKH C ra300TBOJHBIMHU
TpyOKamm,

BemiecTBa: nepmaHraHar Kanus, BOJa,
HEPOKCH]T BOIOpoaa, okcua Maprania (1V)

100%

[lony4enue, cobupanue u
pacro3HaBaHue BOAOPOIA

OO0opynoBaHue: MITATUB, CIIUPTOBKH,
CIIMYKU, XUMHUYECKUH CTaKaH, JTy4rHa,
OpOOUPKH MPOOKH C Ta300TBOIHBIMU
TpyOKamm,

BetiecTBa: Bojia, rpaHyJibl [IMHKA, COJISTHAS
KHCIIOTA

100%
Hcnonp3yto Becsl ©
THPSMH

«ITpurorosneHue pacTBopa c
3aJIaHHOM MacCCOBOM JI0JICH
PaCTBOPEHHOI'O BEILIECTBA»

OOopynoBaHue: BEChl aHATUTHUECKHE, HAOOD
Pa3HOBECOB (BECHI AJIEKTPOHHBIE), MEPHBII
LWTMHIP, XUMUYECKUH cTakaH (KOHHYecKast
K0J10a), CTeKJISTHHAS TTAI0YKa.

BemecTsa: xsopu HaTpus, KapOOHAT
HATPHSA

100%

«Pemenue OKCIICPUMCHTAJIbHBIX
3aJa4 I10 TEME «OCHOBHEIE KJIACCBI
HCOPraHUYCCKUX COG}IHHCHI/Iﬁ)}

O6opynoBaHue: MPOOUPKH, ITATUB JIJIS
MPOOUPOK, AepKATEIh IS POOUPOK,
CIUPTOBKH, CITHYKH,

BeluecTBa: pacTBOpHI TUIIPOKCHIA HATPHS,
CepHasl KMCJIOTa, COJIsTHAsl KUCIIOTa, a30THas
KHCIoTa, CyibdaT Menu, peHonTanenH,
xJyopuz 6apusi, kKapOoHATa HATPHUs, HUTPAT
cepeOpa, cynbdaT aMMOHHMS, YKCYCHast
KHCJIOTA, BOJIA, JKEJIE30, IINHK, N3BECTKOBAs
BOJ1a, YHUBEpCallbHasl MHIMKAaTOPHas Oymara.

100%




OcHamEHHOCTH 00Pa30BaTEIbLHOIO MPoIecCca Y4eOHbIM
o0opynoBaHneM

y4eOHBIM 000PYI0BaHUEM IS BBIITOJTHEHHS JTA00PaTOPHBIX padoT
(Ga3oBblii ypoBeHb)

Ne TeMbl 1a00paTOPHBIX Heo0xoaqumblii MUHUMYM Kou-Bo
J\p pador (B pacuere 1 KOMILIEKT (%
Ha 2 4YeJl.) OCHAIIICHHOCTH)
1 «O3HaKOMIICHHE C KOJUICKIIUCH O6opymoBanue: 1abopaTopHast Mocyaa 100%
1a00paTOPHOIA MOCY B
2 «ITpoBepka repMETHIHOCTH ITPHOOpa OGopynoBanue: EMKOCTB C BOJIOH, 100%
JUISL IOy 9EHHUS TA30B» MIPOOHPKH C TPOOKOM M Ta300TBOTHON
TpyOKOi
TP | JlaGopartopubiii  ombeiT  «M3mepenne | O6opynosanue:
TEMIEpPATypbl  KUIIEHHUS  BOABI  C | AATHUK TEMICPaTyphl
NOMOIIBIO  JaTYMKa TeMmreparypsl u | TCPMOMETDP
TEPMOMETPA»
JlabopaTopHslii onbIT «OMnpeaencHue
TeMIIepaTyphl TUIABJICHUS U
KPUCTAJUIM3AL[UU METAILJIa
3 «O3HaKOMIIEHHIE C MUHEpAJIaMH, O6opynoBaHue: Tyna, KyCOueK rpaHuTa 100%
00pa3yOIMHI TPAHATY
4 «lIpuroroBnenue rereporenHoii cmecu | O6opynoBaHue: MPOOUPKU, XUMUIECKHUH 100%
HOPOMLIKOB CEPBI € KEIE30M H HX CTaKaH, MarHuT, JTUCT OGyMarH,
pa3[IeHeHI/Ie» CTCKJIAHHAA I1aJIOYKa, IIaTclib
BemiectBa: mopomuiok cepsl, xeinesa, Boaa
5 «B3aumoericTBre pacTBOpoB xiopuna | Obopynosanue: IpOOMPKH, IITATHB [T 100%
HATPUsl ¥ MOJIU/IA KAJIUs C PACTBOPOM IpOOHPOK
HI/ITpaTa Cepe6pa>> BeH.IGCTBaZ PACTBOPBI XJIOpUJa HATpHUA U
MOJU/Ia Kanus, HUTpaTa cepedpa
TP | JleMOHCTpalMOHHBIA SKCIEPUMEHT Ob6opynoBanue:
«ITonmyueHne qUCTUININPOBAHHON YCTaHOBKa JUIsl IIEPETOHKH BEIIECTB
BOJIBI» JAaTYUK DJICKTPOIIPOBOAHOCTHU
JlaGopaTopHslii onbIT «Onpeenenne
BOJONPOBOJIHOMN U JUCTUILTUPOBAHHOM
BOJIBI
6 «[Toyuenne ruapokcuaa meau (1) u O6opynoBanue: MPOOUPKH, TUIETKH 100%
€ro B3auMOJIEHCTBHE C CEPHOM Bemecrsa: cynbar meau (11), ruapoxenn
KHUCIIOTOM» HaTpust
7 «B3aumoelicTBrE pacTBOPA COJIBI C O6opynoBaHue: TPOOUPKHU, ITATHB JIJIS 100%
KHCJIOTOMY MPOOUPOK, TTHITCTKH
BCIIIGCTBEIZ IMMATBEBAsA CoZa, paCTBOP
YKCYCHOU WJIN JINMOHHOU KHCJIOTBI
TP | JleMOHCTpalMOHHBIN 3KCIEPUMEHT O6opynosanue:
«Bplie71eH1E U TTOTJIONIEHKE TeTla — AaTIUK TEMIIEPATYPhI
TIPU3HAK XUMHUYCCKON PEaAKITHI
8 «IIpoBepka 3akoHa coxpaHeHUst Macchl | O0OpyOBaHUE: JIEKTPOHHBIE BECHI, 100%
BEIIECTB Ha IPUMEPE B3aUMOJICUCTBUSL | XUMHYCCKHE CTAKAHBI
HIéHO"II/I U KHUCJIOTBID) BCIIIGCTBEIZ TUAPOKCU HAaTpH, cym;(baT
xenesa (I11)
9 «IIpoBepka 3akoHa coxpaHeHUst Macchl | O0OpynOBaHUE: HIEKTPOHHBIE BECHI, 100%
BEIIECTB Ha MIPUMEPE B3aUMOJICUCTBUS | XUMHYCCKHEC CTAKAHDI
H.IéJ'IO"H/I U COJIU JKeJiesa (III)» BeIHCCTBaZ TUAPOKCUJ HATpHs, CCpHasa
kuciorta, perondranenH
TP | JleMOHCTpallMOHHBIN SKCIEPUMEHT Ob6opynoBanue:

«3aKoH COXpaHCHHA MacCChI BEIIECTB

BECHI 3JIEKTPOHHBIC
npuOOp A WILTIOCTPALIMH 3aKOHA
COXpPaHEHMS MacChl BELECTB




TP | JleMOHCTpallMOHHBIN SKCIIEPUMEHT O6opynoBanue:
«Pa3znoxxeHne BoJbl 2JIEKTPUUECKUM TPHOOP ISt OTIBITOB C HICKTPHYECKHM
TOKOM) TOKOM
10 | «Pa3noeHue mepoKcHIa BOIOPOaa ¢ OO0opynoBaHue: IPOOUPKY, INTATUB UL 100%
HoMOIIBIO okcuzia Mapranna (IV)» MPOOUPOK, CTEKISTHHAS TPYOKa, JTyInHKa,
CITMYKH
BemiecTBa: epoKCcHjI BOAOPO.Ia, OKCUJT
mapranua (IV)
11 | «3amemenue xene3oM Meau B MequoM | OOopynoBaHue: IpoOUPKH, IITATUB AT 100%
KYIIOpOCe» TPOGHPOK
BeHICCTBa: CTaJIbHas1 KHOIIKa WIN
JKeJIe3HbIH rBo3/1b, cyabdar memu (I1)
12 «ITomyTHEHME N3BECTKOBOM BOJBI IIPU O6opyoBanue: IPOOUPKA, COTOMHUHKA 100%
MPOIMYCKAHUY YTIIEKUCIIOTO T'a3a Berecrsa: n3BectkoBas BoJa
13 | «llomyuenne Bomopoaa mpu O6opynoBanue: MPOOUPKH, CIIUPTOBKA, 100%
B3aUMOJICHCTBUY IUHKA C COISIHOM CIINYIKH
KHUCJIOTOI BemiecTsa: comnsHas KMCI0TA, TPaHyJIbI
IIUHKa
14 | «Pacmo3HaBaHu€e KMCIOT C IIOMOIILIO O6opynoBanue: NPOOHPKH, IITATUB IS 100%
HHIUKATOPOB)» npoGHpPOK
BeuiectBa: colsiHast KUCJIOTa, CEpHast
KHCJIOTA, a30THASI KUCIIOTA, JIAKMYC,
METWJIOpaHXKeBbIH, peHondranenH
TP | JIaGopaTOpHBIii OMBIT OGopynosanne
«Onpenenenne pH pacTBopos narauk pH
KHCJIOT».
15 «/I3MeHeHHEe OKPACKU MHANKATOPOB B O6opynoBaHue: MPOOUPKH, IITATUB JIJIsI 100%
IIEJIOYHON cpeaey TpOOHPOK
BemiecTBa: rujpokcua HaTpusi, Kaus,
JIJaKMYC, METHJIOPAHKCBBIN,
(heHonpranenH
TP | JlaGopartopuslii onbIT «OmnpeaeneHne O6opynoBanue
pH pactBopoB mienoueii» naruuk pH
TP | JlaGoparopHsrii OIIBIT «M3yuenune | Ob6opymosanue
3aBHCHMOCTH pactBopumoctr | aarunk pH
BEIIeCTBa OT TEMIEPATYPhD» JIATYUK TEMIIEPATyphl
JlaGopaTopHBIif ONIBIT
«IIepechllieHHbIN PACTBOP»
TP | [IpakTuueckas pabota «llomyueHue O6opynoBanue
MEJTHOTO KyIIopocay narunk pH
JlaGoparopHslii onbiT «Habmonenue 32 | udpoBOil MEKPOCKOIT
POCTOM KPHCTAJIIOB) cynbdat menu (I1)
JlaGopaTOpHBIiA OITBIT
«IIepechIlieHHbIN pacTBOP»
16 | «O3HaKOMIJICHHE C MpenapaTaMu BemtectBa: pacTBOpBI MepoKcHa 100%
IIKOJILHOM aNTeYKH — PaCTBOPAMHU BOJIOPO/Ia, CIMPTOBOH HACTOMKH Foz1a
MEPOKCHIA BOIOPOIa, CIIMPTOBOM 1 aMMuaKa
HAaCTOMKH HojJa U aMMHaKa
17 «B3auMoeicTBrE OKCH/IA KAJIBIHS C O6opynoBanue: mpoOUpKu 100%
BOJIOM» BemecTBa: okcuj1 Kanblysl, BOJA,
deHondranenn
18 | «IloMyTHEeHHE N3BECTKOBOW BOIBI O6opynoBanue: mpoOUpKa, CTEKIISTHHAS 100%
TpyOouka
BeHIeCTBaZ H3BCCTKOBasA BOJA
19 | «Peakuus HeUTpanIu3alum O6opyoBanue: NpoOUpKU 100%
BGHIGCTBE[: TUAPOKCU HATpHs, COJIAHAA
KUCJIOTa, (peHON(TANICHH
20 | «[lomyuenue ruapoxcuaa meau (1) u O6opynosanue: NPOOUPKH, IITATUB JIs 100%

€ro B3aUMOJIEHCTBUE C KUCIOTOMNY

npoOHPOK, TPEIMETHOE CTEKIIO,




Jiep>KaTesb Uil IPOOMPOK, CTEKIISTHHAS
TpyOOuKa,

Bemiectsa: ruapoxcun menu (11),
KHCJIOTBI: CepHasl, COJIsiHasl, a30THas

21 | «Pasmoxenne rugpoxcuna memu (11) O6opynoBanue: NPOOUPKH, CIIUPTOBKA, 100%
HpI/I HarpeBaHHH» CIIMYKU, ACPIKATCIIb NJI HpO6I/IpOK
Bemecta: ruapokcu HaTpus. Cynbgar
MeIHu
22 | «B3auMojeiicTBHE KHUCIIOT C O6opyoBanue: TPOOUPKH, CITUPTOBKA, 100%
MeTaJlJIaMu» CIIYKH,
BemecTBa: 1IMHK, )Kee30, cepHast
KHCJI0Ta, COJIsTHaA KHUCJIOTa
23 «B3anmoieicTBHE KUCIIOT C COISIMUY OO6opynoBanue: MpoOUPKH 100%
BemectBa: kapOoHaT HaTpUsl, HUTpAT
cepe6pa, COJIsIHasA KHUCJI0OTa
24 «O3HaKoOMIIEHHE C KOIIEKIIMEN coneit O6opynoBaHNEe: XUMHYECKHE CTAKAHBI, 100%
MPOOUPKH, CTEKJIIHHAS [TaT0YKa
Bemiectna:
XJIOpU HATPHsL, KapOoHaT Kanus, pocdar
KajbliysAa, BOJa
25 | «BsaumoneiictBue cynbdara menu (I1) | Obopynosanue: npobupku 100%
C KEIE30M» Bemectsa: xene3o, cynbdar meau (11)
26 | «BzaumopeiicTBHe COJICH C COMSAMU O6opynoBanue: IPOOUPKH 100%
Bemiectsa: xnopun, hochat, noaus
HATpUsl, HUTPAT U CyIb(aT Kanus, HUTpaT
cepebpa
27 | «[eHeTHYECKas CBA3b Ha IPUMEPE O6opynosanue: IPOOUPKH, JEPKATEND, 100%
COEIMHEHMI ME I TUTE€JbHbIE IUIMILIBI, CIUPTOBKA, CIMYKH
BCH.[GCTBaZ TUAPOKCHUI HATPpUA, CCpHAAd
KHCJI0Ta, MCJIHas IJIaCTHHa
28 «ITonyuenue amdporepHoro ruapokcuga | Obopynosanue: npobupku 100%
M HUCCJIEJOBAHUE €r0 CBOUCTBY Bewecrsa: cynbdar amomunus,
TUAPOKCHI HATPUs, COJIAHAA KUCJIOTa
TP | JleMOHCTpallMOHHBIN OMBIT O06opyznoBanue:
«TemnepaTypa 11aBJICHNS BELLIECTB C AaTIUK TEMIIEPATYPhI
Pa3HBIMH THITAMH KPUCTAJTHICCKUX
pEeHIETOK
29 | «HM3roroBnenue MOJEIH, O6opynoBanue: 2 3epKaa, CTEKISHHAsA 100%

WLTIOCTPUPYIOLIEH 0COOEHHOCTH
METIITNYECKOH CBSI3N

TpyOOoUKa
BemiectBa: Boza




OcHamEéHHOCTH 00Pa30BaTEIbLHOIO MPoIecca Y4eOHbIM
o0opynoBaHneM
JUISL BBITIOJTHEHUSI TPAKTHUECKUX padoT

9 kiace

Tembl npakTHYeCKUX
pador

Heo0xoqumMblii MUHUMYM
(B pacuere 1 koMIUIeKT Ha 2 YeJ1.)

Koa-Bo
(%
OCHAIIIEHHOCTH)

«Perienune sKcriepuMeHTaTbHBIX
3a/1a4 1o TemMe
«DNEKTPOIUTHYECKAS
JICCOLIUALTUS

O0opynoBaHue: NPOOUPKH, CIIUPTOBKH.
BerecTBa: cepHast KHCIIOTa, XJIOPH/T JKeye3a
(III), xmopwmx kamust, kKapOOHAT KaJus,
XJIOpHUJI IUHKA, MHIUKATOpHAs Oymara,
THIPOKCHUJI KJIbIHS, CyIb(aT aMMOHWUS,
HUTpAT HAaTPpHs, KapOOHAT HATPUS, HUTPAT
[MHKA

100%

«HM3y4eHne CBOMCTB COISTHOM
KHUCJIOTBI»

OG6opynoBaHue: IPOOUPKH, CTUPTOBKH.
BeiectBa: comstHast KHCIOTa, HHIUKATOPHI,
THAPOKCHA HATPHS, IMHK, METHASL
MPOBOJIOKA, OKCHJ LIMHKA, KapOOHAT
Kanb1us, cyibdar meau (11), xmopu Hatpus,
HUTpAT cepebpa

100%

«M3y4eHne CBOMCTB CEpHOM
KHUCJIOTBI»

ObopynoBanue: MpOOUPKH, CITUPTOBKH.
BerectBa: cepHasi KUCJIOTA, HHAUKATOPBI,
THPOKCHU/I HATPUS, IUHK, MEIHASL
mpoBoioka, okeua meau (1), kapbonat
Harpus, cyiabdat memau (11), xmopun 6apus

100%

«Tonmyuenne aMmmuaka u
M3y4YEHUE €r0 CBOMCTBY

OGopynoBaHue: POOUPKH, CITUPTOBKH,
ITaTHB, TA300TBOIHBIE TPYOKH, BaTa, CTaKaH
C BOJIOM, CTEKIISIHHAS TTAJI0YKa

BerecTBa: XJ10pH1 aMMOHUS, THAPOKCH]T
KaJIBIINs, HHIWKATOpHAS Oymara,
(benondragenH, XJIOPUI ATFOMHUHUS ,
COJISTHAS KHCIIOTA

100%

«[lomy4yeHue yriekucioro rasa u
W3YyYECHHUE €r0 CBOMCTB)

O6opynoBanue: NpUOOP IS MOTYYCHUS
ra3zoB, MPOOHPKH, [ITATUB

BeiecrBa: Boza, TJaKMyc, H3BECTKOBAsI BOJIA,
Mpamop (Men), kapOoHaT HaTpHs, KapOoHAT
KaJTust

100%

«OKecTKOCTb BOZIBI M CIIOCOOBI €€
YCTpaHEHUS»

ObopynoBanue: MpOOUPKH, IPOOKa C
ra300TBOJHON TPYOKOH, CIIMPTOBKA,
JieprKaTeNb ISt IPOOUPOK

BemiectBa: Mpamop, COJsTHAsI KHUCIIOTA,
M3BECTKOBASI BOJIA, PACTBOP MBLJIa, PACTBOD
COJIbI, XJIOPUJI KAJIbI[Hsl, KApOOHAT HATPHS

100%

«Pernienne sKCrIepuMEHTaAIbHBIX
3aj1a4 110 TeMe «MeTauibl

OO6opynoBanue: NPOOHPKH, CIIUPTOBKH.
BermecTBa: okcua Maruus, CosiHast KUCIOTA,
THJPOKCHUJI HATPUS, CepHast KUCIIOTa,
kapbonat Hatpwus, xaopun xenesa (II),
MePOKCH]T BOJOPOJA, CYyIb(aT Marawms.
cynbdar uHKa, Cyiab(ar HaTpHsL, KapOoHAT
KaJIBIHS, XJIOpU Oapust

100%




OcHamEéHHOCTH 00Pa30BaTEIbLHOIO MPoIecca Y4eOHbIM

o0opynoBaHneM
y4eOHBIM 000pYAOBaHUEM JIJIS BBITIOJIHEHHS JTA0OPATOPHBIX paboT
9 kaace
Ne TeMmbl 1a00paTOPHBIX ONBITOB Heo06xoaumMplii MUHIMYM Koa-Bo
JI\p (B pacuere 1 KOMILIEKT (%
Ha 2 4YeJl.) OCHALLIEHHOCTH)

1 «B3aumopelicTBe aMMHaKa u CTeKJISHHBIE TTAJIOYKHU 100%
XJIOPOBOJOPOIA» CounstHast KUCIIOTa, AaMMHUAK

2 «Peaxmyst HeHTpaTM3aInm) [poOupku 100%

T'unpoxcun Hatpus, peHonpTanewH,
COJISTHASI KHCJIOTA,

3 «Habmonenne TermoBoro 3¢ dexra XuMHUUecKnit cTakaH, TS PMOMETP 100%
peaxIu HeHTpaTu3aIim» T'uapoxcun HATPUS, CepHAs KHCIOTa

4 «B3anmMopelicTBIE CepHOIT KUCIIOTHI C [pobupku. CupTOBKH, ACpKaTEIN 100%
oxcugoM meau (I1)» Cepnras kucnota, okeug meau (11)

5 «PaznoxxeHue nepokcuia BOIOPoia ¢ [Mpobupku 100%
TIOMOLIBIO KaTanasbl KapTodes ITepexucs Bogopona. Kaprodens

(MOpPKOBB)

6 «3aBHUCUMOCTb CKOPOCTU XUMUYECKOU [IpoOupku Hert
PEaKIUK OT IPHPOABI PEATUPYIOIIHX Tuocysnbdat HaTpus, XIOpU Oapus, THOCY Ib(aTA
BELLECTB Ha IPUMEPE B3aUMOAEHCTBUS COJIsIHas KMCJIoTa,
pacTBOPOB THOCYJIb(aTa HATPUS U XJIOpHIA
Oapust, THOCYTTB(aTa HATPHUS U COJITHON
KHCITOTBD».

7 «3aBHCHMOCTh CKOPOCTH XHMHUYECKOM ITpoOupku 100%
PeaxIyu OT MPUPOIEI METAIUIOB IIPH UX CouisiHast KUCIIOTA, CKPEIIKa, KyCO4eK
B3aUMOJIEHCTBUU C COJITHOM KUCIOTOM. MarHus

8 3aBHCHMOCTB CKOPOCTH XUMHUECKOH [Mpobupxu 100%
peaKLuu OT MPUPOABI KUCIIOT TIPH CourstHas KUCIIOTa, YKCYCHAsI KUCIIOTA,

B3aHMOJICHICTBHH WX C KEIE30M TpaHyJIbl IIMHKA

9 «3aBHACHIMOCTH CKOPOCTH XUMHUYECKOH [Tpobupku, CIUPTOBKU 100%
PEaKIHH OT TEMITEPATYPhD» CepHas KHCIOTa, CTaJIbHAs KHOIKA

10 «3aBHUCUMOCTb CKOPOCTH XUMUYECKOU [pobupku Her
PeaKIyuM OT KOHIEHTPpAMH pearupyromux TI/IochIL(I)aT HaTpwus, BoOAa, COJIsTHas THOCY. .JIL(l)aTa
BEIIIECTB)» KHCJIOTa

1 «3aBHCHMOCTH CKOPOCTH XHMHYIECKOH XUMHUECKHE CTaKaHbI 100%
peakum OT IUIOIa 1 COPUKOCHOBECHUS CornsiHas KHUCIIOTA, MpamMop
pearupyrommx BeuecTBy

12 «3aBHCHMOCTB CKOPOCTH XHUMHUUECKOI XUMHYECKHE CTaKaHBI 100%
PEaKIMK OT HATMYHUS KaTallu3aTopay» ITepexuch BOOpOIa, OKCHJ] MapraHia

(v)

13 «ducconmarust cabbIxX AIEKTPOIUTOB HA [MnanmeTky, TUIETKH Mnanmerka 1

IIpUMepe YKCYCHOW KHCIOTBI» YKCycHas KHCIIOTa, BOJA
TP | Jdemoncrpanuonusiii  onbit  «Temnosoii | ObGopynoBanue:

a(hdexT pacTBOpEHUS BEIMIECTB B BOEH JIATYUK TEMTIepaTyphbl

[TpakTudeckas padorta «DIEKTPOIUTH U JIaTYUK 3JIEKTPOIPOBOTHOCTH

HEIJICKTPOJIUTHI

JlaGopaTopHblii OIIBIT «Bnusane

PACTBOPHUTEIIS HA JUCCOIIUAITIOY

JIaGopaTopHslii onbIT «CHiIbHBIC U cllabble

DIICKTPOJIATHD

JlabopaTopHBIi OTBIT «3aBHCUMOCTh

AIIEKTPOIIPOBOIHOCTH PACTBOPOB CHIIbHBIX

AJIEKTPOJMTOB OT KOHIIEHTPALUH HOHOBY
TP | JlaGopatopusiii  ombiT  «Omnpenenenue | ObopymoBaHue:

KOHIICHTPALIUH conm o
AIIEKTPOMPOBOJHOCTH PACTBOPAY)

JAaTYUK DJICKTPOIIPOBOIHOCTH




14 «/3MeHEHNE OKPACKY HHIUKATOPOB B IIpobupku 100%
KUCJIOTHOMN cpeney CO.TI}IHa}I, CEpHas1, a30THas KUCJIOTHI,
JIAKMYC, METHJIOBBIH OpaHXeBbII
15 «Peaknus HeWTpann3anuu pacTeopa [Mpobupku 100%
IICJIOYH PA3ITMYHBIMH KHCIOTAMK I'mapoxcua Hatpus, GpeHondTanenH,
COJIsIHAs, CepHast, a30THAsl KUCIIOTHI,
16 «[Tonyuenue ruapokcuaa meau (1) u ero Cynbdar meau (I1), ruapokcus HaTpus, 100%
B3aUMO/ICHCTBUE C Pa3IMYHBIMU COJIsIHasl, CepHasi, a30THAst KUCJIOTHI
KHCITOTaMID)
17 «B3anMoeliCTBIE CHIBHBIX KHCIIOT C [IpoOupky, CIUPTOBKH, ACPIKATEITU 100%
okcumom meau (I1)» Oxcugom meau (I1), constaasi, cepHast,
A30THAsI KUCIIOTHI
18-20 | «B3auMozeicTBHE KHCIIOT C METaJUIaMU» [Mpobupxu 100%
L{uHK, consHast, cepHast KUCIOTHL, ME/lb,
CBHHEI
21 «KauecTBeHHas peakiys Ha kapOoHat-uon» | IIpobupku 100%
KapOoHar HaTpus, consiHas, cepHasi,
A30THAsI KUCIIOTHI
22 «[lony4ueHne CTyAHSI KPEMHHUEBON [Mpobupku 100%
KHCIIOTBI» Cunukar HaTpus, COJIsIHAsL, CepHas,
a30THasl KUCIIOTHI
23 «KauecTBeHHas peakiist HA XJIOPU/I- UITH [poGupku 100%0
cynb(har-nuoHbI» CounsiHast KUCIIOTa, HUTPAT cepedpa
24 «M3MeHeHre OKpacKH HHIUKATOPOB B [Mpobupku 100%
IICJIOYHOH cpesiey I'unpokcnn HAaTPUs, THOUKATOPEI
25 «B3aumoeiicTBue menouei ¢ [TmacTiKOBBIE OYTHUIKH € IPOOKaMHU 100%
YTJIEKUCIIBIM Ia30M» I'mapokcu HaTpUst, TUIPOKCHUT KaTHs
26 «KauecTBeHHast peakysl Ha KATHOH ITpobupku, COMPTOBKH, AepiKaTETH 100%
AMMOHHSD) XJ10pHa aMMOHUS, HUTPAaT aMMOHHS,
THAPOKCH HATPHS, HHIUKATOpHAS
Oymara
27-28 | «Ilonyuenue ruapokcuaa meau (1) u ero [IpoOupky, CIMPTOBKH, IEPIKATEITH 100%
PpasJIoKeHue» Cynbdar meau (1), runpokcun HaTpus,
29 «B3anmopeticTBre KapOOHATOB C [pobupku 100%
KHCIIOTaMID) Mpamop (Mex), a30THas KHCIIOTA,
30 «[Tomyuenne runpokcuaa xemnesa (11)» [pobupku 100%
cynbdar xenesa (I11), ruapoxenn HaTpus
31 «B3anMopelicTBHe kene3a ¢ pacTBOPOM [Tpobupkn 100%
cyibdara menu (11)» Ckperka, cynsdat meau (1)
TP | Jlabopatopuslii onbIT «Onpenenenne pH O6opynoBanue:
Pa3IMYHBIX CPEI» natauk pH
TP JlemoHcTpanmoHHsIi onbIT «3yueHnue ObopynoBanue:
(bU3MYECKHUX U XMMUYECKUX CBOMCTB anmnapar JUis IPOBEICHUS] XUMUIECKUX
XJI0pa» peakuuit
32 «PacniozHaBaHHE rajJoreHu1-HOHOBY [Mpobupxu 100%
Xnopum, noauA, OpOMUIT HATPHUSL, HUTPAT
cepebpa
33 «[Tomydenue cepoBogopoaa [Mpobupxku 100%
Cynbdua HaTpus, CONTHAS KHCIOTa
TP JemoHcTpannoHHbIi onbIT: «[lomydenne O6opynoBanue:
CEepPOBOIOPO/IA M U3YUCHHE ET0 CBOWCTBY anmnapar Juis IPOBEJCHUS XUMUYECKUX
peaxuuit
34 «KadecTBeHHBIE peaKIMK Ha Cybdat- [Tpobupku 100%
HOHBD» Cynbdar HaTpus, cepHast KHUCI0Ta,
xJjopuz 6apus
TP | JleMoHCTpanuOHHBIH OnbIT «3yucHue ObopynoBanue:

CBOICTB CEpHUCTOTO I'a3a U CEPHUCTOU
KHUCIOTBI»

amnmapar Ui IpOBEJACHUA XUMUYECKHUX
peakuui




TP | JlaGopatopuslii onbIT «OcHOBHBIE cBOMcTBa | OOOpymoBaHHME:
aMMHaKa JIATYHK JIEKTPOTIPOBOTHOCTH
35 «ITomy4yenne ammuaxa» [MpakTuueckas padora 100%
36 «KauecTBeHHas peakiys Ha KAaTHOH IMpobupxu 100%
aMMOHHSD) XJ1opux aMMOHUS, TUIIPOKCH]] HATPUS,
JlaKMycoBas Oymara
JlemoHncTpannonssle onblThl: «[lomydyenne | ObopynoBaHue:
oxcuaa azota (IV) u uzydenue ero ATIXP
cBoiicTBy; «Oxucnenue oxcuaa azora (II) JaTYMK DJIEKTPOIIPOBOAHOCTH
1o okcuna asora (IV)»; «B3aumoneiicteue JATHUK TeMIICpaTypbl
okcua azora (V) ¢ Booi 1 KHCIOpoIoM, natuuk pH
MOJTyYeHHE a30THOW KUCIIOTHI»
37 «XHUMHUYECKUE CBOMCTBA a30THOM KUCIOTB | [IpoOMpKH, ClIMPTOBKH, JiepKaTeIH 100%
Oxcun menu (11), a3oTHas kucnora,
TUAPOKCHA HAaTpus, heHo(TaNeHH,
cynboar menu (1)
38 «KauecTBeHHas peakuus Ha pocdar — IMpobupxu 100%
HOH» ®docdar HaTpus, HUTpAT cepedpa
39 «[TomyueHne U CBOWCTBA YrOJIbHOM [TpuGop A5t TOTyUCHUS Ta30B. 100%
KHCIIOTBD» CrnupToBKH,
Men, constHast KUCIIOTA, JIAKMYC,
40 «[IpomyckaHue yriieKUcIoro raza yepes [Tpubop ni1st MOy IEeHNs Ta30B. 100%
pacTBOp CHIIKATa HATPHSD» Memn, comnstHast KUCIIOTa, CUIIMKAT HATPHS
41 «B3anmopeiicTBueE Kene3a ¢ pacTBOPOM [Mpobupxu 100%
cynbdara meau (11)» Cynbdar memu (1), xkene3nsiit rBo3ab
42 «[lonyueHre U3BECTKOBO# BOMIBI M OTBITHI ¢ | XUMHYECKHE CTAKAHDI, CTEKIISHHBIE TANOYKH, 100%
HEiD (UITBTPEL, TPOOHPKH, TPYOOUKH CTEKIISTHHBIC
Oxcun Kanpus, Boaa, peHonpraaent
JlabopartopHsIil onbIT «B3anmoaeiicTBre JIaTYUK 3JIEKTPOIPOBOTHOCTH
N3BECTKOBOH BOBI C YTIIEKHUCIIBIM I'a30M»
43 | «Ilomyuenne ruapokcuaoB xenesa (1) u Ipobupku 100%
(IID)» Cymedar xenesa(ll), xmopun xeneza(lll),
TUAPOKCU HATPpUsA
JlaGopatopHsIii ombIT «OKUCIICHHE Kere3a JATYNK JTaBICHUS
BO BIIKHOM BO3yXE»
44 J\o Ne44 «KauecTBeHHas peakiys Ha ITpobupku 100%
KAaTHOHBI JKeJie3a Cynwodar xenesa(ll), xaopun xenesza(lll),
KpacHast KpOBsiHasA, KEJITasd KpOBsAHAsA COJIb
45 J\o Ne 45 «M3yueHue rpaHuTa Jlymst 100%
I'panur

JlabGopaTopHslii onbIT «B3anmoneiicTere
rHJpoKcuia Oapusi ¢ CepHON KHCIOTOM»

JATYUK IJICKTPOIIPOBOAHOCTH

JlaboparopHhsiii onbIT «M3MeHeHHEe PH B
X0/1€ OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii»

JATYUK IJICKTPOIPOBOAHOCTH




