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IMosicHuTeALHAA 3aIIUCKA

HcxoaHbIMU IOKYMEHTAMM U1l COCTaBJICHUs palOouell mporpamMmbl y4eOHOTro MpeameTa
«XUMUSD ABUINUCH:

1. ®enepanbuslii 3akoH «O6 obpazoBanuu B Poccuiickoit deaeparmm» ot 29.12.2012 Ne 273-03 (B
JEHCTBYIOIIEH PEAAKIINN).
2. Ilpuxa3z MunuctepcTBa obpa3oBanusi U Hayku Poccuiickoii @enepauuu ot 17.12.2010 Ne 1897 «O6

YTBEPKACHUHU (eepaibHOrO TOCydapCTBEHHOTr0 00pa3oBaTeNbHOTO CTaHAAapTa OCHOBHOTO OOIIEro
oOpa3oBaHus» (C H3MEHEHHUSIMH U JIOTIOJTHCHUSIMH ).

3. Ilpuxa3z MunucrepctBa obpa3oBaHus u Hayku Poccuiickoit @enepauuu or 17.05.2012 Ne 413 «O6
YTBEp)KICHHH W BBEACHUM B JeicTBHE (enepaabHOro TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa CpelHero oo1ero oopa3zoBaHus» (C U3MEHEHUSIMH U JTOTIOJIHEHUSAMH).

4. Ilpukaz Munnpocsemenus Poccum ot 20 mas 2020 r. Ne 254 «O6 yrtBepxkaeHuu (enepaabHOTO

NepeyHst y4eOHMKOB, JOMYIIEHHBIX K HCIOJIb30BAaHHUIO MPH pealu3alliil HUMEIONIMX TOCYAapCTBEHHYIO

AKKpPEIUTAIMIO 00pa30BaTENbHBIX MPOrPaMM HAYaJIBHOTO OOIIETr0, OCHOBHOTO OOIIETO, CpPEIHETro

o011ero o0pa3oBaHus OpPraHU3aALUAMH, OCYIIECTBISIOIIUMHI 00pa30BATEIbHYIO IEATEIEHOCThY.

[Ipukaz Munnpocsemienust Poccun ot 23 pexabps 2020 r. Ne 766 «O BHeceHMHM W3MEHEHUU B

(benepanbHBIi TIEpeUeHh YYEOHHMKOB, JONMYIIEHHBIX K HCIOJNB30BAHUIO TPH peaU3alii HUMEIOIINX

rOCy/IapCTBEHHYIO aKKpEIUTAIMI0 OO0pa30BaTEeNbHBIX MPOTPaMM HAYalIbHOTO OOIIEr0, OCHOBHOTO

o01miero, cpexHero oomero oOpa3oBaHmsl, YTBEPKIACHHBIN NpukazoM Munnpocsemnieaust Poccun ot 20

masi 2020 r. Ne 254».

[IpumepHble OCHOBHBIE 00pa30BaTENbHBIE TPOTPAMMBI  HAYAJIHOTO OOIIEro o0pa3oBaHUS W

OCHOBHOTO 0011ero o0pa3oBaHusl, BHECEHHBIE B PEECTP OCHOBHBIX OOpPa30BaTENbHBIX MPOrPaMM,

onoOpeHHble  (eneparbHBIM  YU4eOHO-METOAUYECKUM OOBEIMHEHHEM TI0 00IeMy o0pa3oBaHUIO

(mpotokon ot 8 anpesnst 2015 r. Ne 1/5).

7. Meronuyeckue pPEKOMEHIAIMU IO pealu3alud 00pa3oBaTelIbHBIX MPOTpaMM HAYaJbHOTO OOIIEero,
OCHOBHOTO 0OIIEro, cCpeaHero oO0mero ooOpa3oBaHHs, OOpa3oBaTENbHBIX MNPOTPAMM  CPEIHETO
npodeccuoHabHOTO  00pa3oBaHUsl M JOIMOJIHUTENbHBIX  O0OLIe00pa30BaTEeNbHBIX IMPOTPaMM  C
NPUMEHEHHEM  3JIEKTPOHHOTO OOY4YeHHsT M JUCTAHLIUOHHBIX  OOPa30BaTENIbHBIX  TEXHOJOTHM
(mpunoxkeHue k nmucbMy MunucrepcTa npocsenierust PO ot 19 mapra 2020 roma Ne I'J1-39/04).

8. Konmernmus mnpenogaBaHus yd4eOHOTO TpeaMeTa «XUMEs» B 00pa30BaTENbHBIX OpraHU3AIMAX
Poccuiickoit ®enepanmu, peanus3ylomuX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOrpaMMbl  (YTB.
Pemennem Kommernn Munmnpocsemenust Poccun, mporoxon ot 03.12.2019 Ne [1K-48H).

9. Peanuzanus 00pa30BaTeNbHBIX porpaMm €CTECTBEHHOHAY4YHOU u TEXHOJIOTHYECKOU
HalpaBJICHHOCTEH 1O XUMUM C HCIOJIb30BaHMEM o0opynoBaHusi LeHTpa «Touka pocTay.
Metonuueckoe mocodue. - I1. M. becnanoB M.B. Jlopodees, Mocksa, 2021 r. — 154 c.

10. MeToauyeckoe MUCHMO O MPEMNOoIaBaHuU yU4eOHOTo IpeaMeTa « XUMHUs» B 00111e00pa3oBaTeNbHbBIX
opraam3anusx SpocnaBckoit oomactu B 2021-2022 yu.r.

o

o

Pabouass mporpamma cocTaBiieHa C Y4Y4€TOM aBTOPCKOM MpOrpaMMbl MO XUMHUU: XHUMHSL.
[Ipumepubie paboume mnporpammbl. Ilpeamernas mnuHua yuyeOnukoB O.C. Tabpuensna, W.I.
OctpoymoBa, C.A. Cnankosa. 8-9 kmaccel : yueb. mocobue must obmieoopasosar. opranmszanuii / O.C.
I'abpuensn, C.A. CnankoB - Mocksa. : [Ipocsemenue, 2019.-80 c.

B cBA3M ¢ OTKpBITHEM ILIEHTPAa €CTECTBEHHOHAY4YHOM HamnpasieHHOcTH «Touka Pocrta» u
OCHAIlleHUEeM 001e0o0pa3oBaTeIbHON  OpraHu3alul  O0OpYAOBAaHUEM, CpPEIACTBAMU OOyuYeHHs H
BOCIIUTAHMSI BHECEHBI U3MEHEHUS B COJIEP’KaHUE TEM YPOKOB B YAaCTH IPOBENEHUS IPAKTUUECKUX padoT,
7a00paTOPHBIX  OMBITOB W JEMOHCTPAIMOHHBIX  HKCHEPUMEHTOB  (COTJIaCHO  METOAMYECKHM



PECKOMCHIAIUAM JI pcalin3aivn O6pa3OBaTeJ'H:>HI>IX Imporpamm CCTeCTBCHHOHaquOﬁ u
TEXHOJIOTHYECKOM HAMpaBJICHHOCTU IO XHWMHU C HCIOJIb30BAHUCM 06OPYI[OBaHI/I$I HCHTpa «Touka

Pocray).
8 kaacc

[ TIpakTtnueckas padora «V3yueHue cTpoeHUs MIaMEHI»

[IJIaboparopuslii onbIT «/3MepeHue TemepaTypbl KUIIEHUS BOJBI C IIOMOIIBIO JaTYUKa
TEMIIEPATYPbI U TEPMOMETPA»

"JTabopatopHslil onbIT «OnpeaeneHre TeMIepaTypsl IUIaBJICHUS U KPUCTAIUIM3ALUN
MeTajuiay

[JTaGopaTopHslit onbIT «OmnpeeneHne Bo0MPOBOIHON U TUCTHUITUPOBAHHOM BOJIBI»

[JJleMOHCTpallMOHHBIN SKCIEPUMEHT «BhiesieHre 1 noTJIONEHHE TeTIa — MPU3HAK
XUMUYECKOH peaKuu

[JleMOHCTpaMOHHBIN SKCIIEPUMEHT «Pa3oXeHne BOIbI JJIEKTPUUECKIM TOKOM)

")JleMOHCTpallMOHHBIN YKCIEPUMEHT «3aKOH COXPaHEHUSI MacChl BELIECTBY

[ TTpaktrueckas padota «I[lomyueHne MeqHOTO Kymopocay

[ |JTabopaTopHbIii onbIT «M3ydyeHne 3aBUCUMOCTH PACTBOPUMOCTH  BELIECTBA
TEeMIIepaTypbI»

"JTabopatopuslii onbIT «HabmrogeHue 3a pocToM KpUCTAIIOB)

"JTabopatopHsblii onbIT «IlepechIeHHbIi pacTBOP

IJTaboparopuslit onbIT «Onpenenenre pH pacTBOPOB KUCIIOT U LIEN0YEH»

[1JTabopaTopHbIif ONIBIT «Peakius HeUTpanu3anum»

"JTabopatopHslil onbIT «OnpeaeneHne KUCIOTHOCTH OYBBD»

|JleMoHCTpaliMOHHBIN ONBIT « TemnepaTypa IU1aBJIeHUS BEIIECTB C Pa3HBIMU THIIAMU
KPUCTAJUIMYECKUX PELIETOK»

B 9 kiacce mpeaycMOTpeHO MPOBEICHHE CISAYIONIUX PadoT:

[JlemoHCcTpanmonHbIi onbIT « TemmoBoit 3¢ heKT pacTBOPEHUS BEIIECTB B BOJIC»
[ IpakTuueckas paboTa « DAEKTPOIUTHI U HEITEKTPOIUTH)

"IJlabopaTopHblil onbIT « BiausiHME pacTBOPUTENS HA AUCCOLUAIIIION
"JlabopatopHusblii onbIT «CHIBHBIE U CIIA0BIE SJIEKTPOIUTH)

oT

lJTaboparopubIit ONBIT «3aBUCHMOCTb 3JIEKTPOIPOBOJHOCTU PACTBOPOB  CHJIbHBIX

IEKTPOJIUTOB OT KOHIEHTPALIUU HOHOB)»
_IIpaktuueckas padbota «OnpeneneHne KOHUEHTPALMK COJIH 10 3IEKTPOIIPOBOIHOCTH
pacTBopa»

"|/leMoHCTpalMOHHBIN ONBIT «3ydeHne GU3NIECKUX U XUMUYECKUX CBOIMCTB XJIOpa»
[JJleMOHCTpanMOHHBIN ONbIT «3ydeHne CBOMCTB CEPHUCTOTO ra3a U CEpHUCTON KACIOTBDY
[ |JTabopaTopHsIif onbIT « OCHOBHBIE CBOMCTBA aMMHAKa»

" AemoHcTpannoHHbie onbIThl: «[lomydenue okcraa azora (V) 1 u3ydeHue ero CBOUCTBY;

«Oxkucnenne okcuaa azota (I1) mo okcuma azora (IV)»; «B3aumoneticteue oxcupaasora (1V) ¢

BOJIOM U KUCJIOPOJIOM, IIOJIy4EHHUE A30THOU KUCIIOTBD)
[JJlemoHCTpanmoHHbIN onbIT: «lloydeHne cepoBoaOpOa U U3yUEHHE €r0 CBOUCTBY
[1JleMoHCTpalMOHHBIN ONBIT «3y4eHre CBOMCTB CEPHUCTOTO Ta3a U CEPHUCTON KUCIOThI»
"IJTabopatopHsblil onbIT «B3anMoneiicTBIEe N3BECTKOBON BOJIBI C YITIEKUCIIBIM [a30M»
"IJlabopatopHsblii onbIT «B3anMoneicTBre THAPOKCHAA OApHsl C CEPHON KUCIOTOMN
"Jlabopatopuslii onbiT «M3MeHeHne PH B X0/1€ OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxKuuin

Heaun o0yvenus:
ClpopmupoBanre y oOydyarommxcst CUCTEMbl XMMHUYECKHX 3HAHUH KaK KOMIIOHEHTa
€CTECTBEHHOHAYYHBIX 3HAHUI;



[Jpa3BUTHE JUYHOCTH OOYYAIOIIUXCS, WX WHTEUIEKTYAIbHBIX M HPABCTBCHHBIX KadyecTs,
(hopMHUpPOBaHHE TYMAaHUCTHYECKOTO OTHOIICHUS K OKPYXalIEeMy MHPY M IKOJIOTHYCCKH
1enecoo0pa3Horo MoBEACHUS B HEM;

_moHMMaHue OO0YyYalOUIMMHCS XUMHH KaK MPOU3BOAUTEIHHOW CHIIBI OOILIECTBA M Kak
BO3MOXKHOCTH 00nactu Oyayiiei npodeccuoHalbHON 1eATeIbHOCTH;

[Jpa3BUTHE MBIIIEHUS OOYYarOIIUXCS TMOCPEACTBOM TaKUX MO3HABATENbHBIX Y4YEOHBIX
NEHCTBUM, Kak yMeHHe (POpMyIUpOBaTh MPOOIEMYy M THIIOTE3y, CTaBUTh LEIH W 3aadH, CTPOHTH
TUTAHBI JTOCTYIKEHUS TEJICH M PEIICHUS MMOCTABIICHHBIX 33J/1a4, ONPEACISATh MOHSATHS, OTPAHUYUBATh WX,
OIHCHIBATh, XapaKTEPU30BaATh U CPABHUBATH;

MOHMMaHWE B3aUMOCBSI3M TCOPUHM W TIPAKTHKH, YMEHHE MPOBOJUTH XUMHUYCSCKUN
9KCIIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BBHIBOJIBI U YMO3AKIIOUCHHUS.

3amaun:

ClpopMupyIOTCST 3HAHHS OCHOB XMMHYECKON HAayKW — OCHOBHBIX (DAKTOB, MOHSITHIA,
XMMHUYECKHUX 3aKOHOB M TEOPUH, BBIPAXKEHHBIX MTOCPEIACTBOM XUMHUECKOT'O S3bIKa;

| pa3BUBAIOTCA yMEHMsI HAONIONaTh U OOBSACHATH XUMUYECKUE SBIICHUS, MPOUCXOIAIINE B
MpHUPO/Ie, TaAOOPATOPHBIX YCIOBHSIX, B OBITY U Ha MPOU3BOJICTBE;

_mpuoOpeTarTcs crelnuaibHble YMEHHUS M HaBBIKM MO 0e30MacHOMY OOpAaIeHUIO C
XUMHUYECKHMH BEIIECTBAMH, MaTepHallaMy U MPOIIECCAMU;

"lpopMupyeTCS TYMaHUCTHYECKOE OTHOIIEHUE K XUMHUHM KaK MPOW3BOJAUTEIHHOU CHIIC
00111ecTBa, ¢ TOMOIIBIO KOTOPOH pelaroTcs rio0aabHbIe MPOOJIeMbl YeJIOBEUECTBA;

"loCyIIeCTBISICTCS MHTETPAIAS XUMHUYECKON KapTHHBI MUPA B €AMHYIO HAyUYHYIOKAPTHHY.

OO0mas xapakTepuCTHKA y4e0HOI0 nNpeaMeTa

B cootBerctBHM ¢  (enepanmbHBIM TOCYAApCTBEHHBIM  OOpA30BATEIBHBIM  CTaHIAPTOM
OCHOBHOT'O OOIIIEro 00pa3oBaHUs ydalluecs AOJKHBI OBJIAACTh TAKUMHU TO3HABATEIbHBIMU YUECOHBIMH
NEUCTBUSAMH, Kak yMeHUe (OpMyIHpOBaTh MPOOJIEMY W THUIIOTE3y, CTAaBUTh LM M 3aJa4d, CTPOUTH
IJIaHBI JTOCTMDKCHHS IICJICM W PEIICHHs IMOCTaBJICHHBIX 3aJad, MPOBOJIUTH DKCIIEPUMEHT W Ha €ro
OCHOBE JIelaTh BBIBOJBI M YMO3AKJIIOUEHUs, MPEJICTABIATh UX U OTCTauBaTh CBOIO TOYKY 3PCHHUS.
Kpome »sToro, ywammuecss MOJDKHBI OBJAACTh INPUEMaMH, CBS3aHHBIMH C OIpPEACIICHUEM TOHSITHI:
OTpaHWYMBATh MX, ONHUCHIBATh, XapaKTEpPH30BaTh M CpaBHUBaATh. ClieIOBATEIbHO, MPU HIYUCHUH
XUMUH B OCHOBHOM IIIKOJIC YYallUecs TOJDKHBI OBJIAACTh YUCOHBIMHU JIEHCTBHIMHU, MO3BOJSIOIMIUMHA UM
JOCTUYh JINYHOCTHBIX, MMPEJAMETHBIX U METANPEAMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

[Ipennaraemasi mporpamMma Mo XMMHH DPAaCKpbIBAeT BKJIAJ y4eOHOTO MpeaMeTa B JOCTHKECHHE
1eael OCHOBHOTO 00mero oOpa3oBaHMs U ONpENETseT BaKHEHMINE COJEp)KaTelbHbIE JUHUU
npeaMeTa:

* «BEIIECTBOY» — 3HAHUE O COCTABE U CTPOCHHH BEIIECTB, MX CBOMCTBAX W OMOJOTUYECKOM 3HAYCHUH;

* (XMMUYECKasi peakius» — 3HAHHUE O MPEBPALICHUSAX OJHUX BEIIECTB B JIpyrue, YCIOBHUAX
MPOTEKaHUs TaKUX MPEBPAIICHUH U CIIOCO0aX yIpaBICHUS PEAKIIUSIMHU;

* KIIPUMECHECHHE BEIIECTBY» — 3HAHKE U OIBIT 0€30MTaCHOT0 OOpAIICHHS C BENICCTBAME, MaTepHAJIaMH H
MpoleccaMu, HEOOXOIUMBIMH B OBITY U Ha MPOU3BOJICTBE;

* «I3bIK XMMHUW» — ONEPUPOBAHUE CUCTEMOW BAXKHEHUIIMX XUMHUYECKUX MOHSATUN, 3HAHUE XUMHUYECKOH
HOMEHKJIATYPhI, a TaKXe BIAQJCHUE XUMHUYECKOW CHMBOJHKOW (XUMUYECKUMH (OpMYyJIaMU H
YPaBHEHUSMH ).

MecTo npeamMera B yueOHOM IJIaHe
Xumusi B OCHOBHOH 1IKoute u3ydaercs ¢ 8 mo 9 kiacce. OOmiee uncio ydeOHBIX 4acoB 3a 2 To/1a
oOyueHnus coctapinsieT 136 yacos, u3 Hux 68 (1o 2 4 B Hepento) B 8-9 kiaccax.

3HAYUTEIIBHOE MECTO B COJEP)KaHWU Kypca OTBOAMUTCA XMMHUYECKOMY JKCnepuMeHTy. OH
OTKPBIBAET BO3MOXKHOCTH ()OPMHUPOBATD y YUAIIUXCS CHEIMATIbHbBIC IPEIMETHBIC YMECHUS:
—paboTaTh C BeLleCTBaMU;



—BBITOJIHSATH MPOCTHIC XUMUYECKHE OTIBITHI,

—yYUT MIKOJIHHUKOB 0€30IaCHOMY M 9KOJIOTUYECKH TPAaMOTHOMY OOpaIlleHHIO ¢ BEIIECTBAMH B
OBITY M Ha TIPOU3BO/ICTBE.

[IporpamMmoii mperycCMOTPEHO TPOBEJACHHUE:

8 kiacc

KOHTPOJIBHBIX pa0doT — 6 4acos,

IIPAKTUYECKUX paboT — 7 4acoB.

9 kmacc

KOHTPOJIbHBIX paboT — 5 4acos,

NPaKTUYECKUX paboT — 7 4acos.

Peanu3anuss naHHOM  mporpaMMbl  CHOCOOCTBYET — MCIHOJB30BAaHHUIO  PAa3sHOOOPa3HbIX  (GopM
OpraHu3ali y4eOHOTO TpOIecca, BHEAPSHHUIO COBPEMEHHBIX METOIOB OOyUYeHHs IMeAarorHuecKuX
TE€XHOJIOTHUM.

OcHoBHOM (opMOIT OpraHu3zanMu y4eOHOro Impoliecca sSBISETCS KIACCHO-ypouHas cuctema. B
KayecTBE JIOTMOJHUTENBHBIX (OpM OpraHu3aluyd 0Opa30BaTEIBHOIO IMPOLECcCca HCIONIb3YeTCs

CHUCTEMA KOHCYJIbTALIMOHHOW IOAJNEPKKH, HWHAWBHIYAJIbHBIX 3aHATHH, CaMOCTOATEIbHAs

paboTa ydammxcsi € HCHOJB30BAHMEM COBPEMEHHBIX WH(POPMAIMOHHBIX TeXHOJOrui. Opranuzamus
COINIPOBOXKACHUS y4alUXCs HAIIPABJICHA Ha:

- CO3/aHME ONTHUMAJIbHBIX YCIOBUI 00yUEHNS;

-UCKJIIOYEHHE TICUXOTPaBMUPYIOLINX (PaKTOPOB;

- COXpaHEHHE NCUXOCOMATUYECKOTO COCTOSIHUS 3/10POBbs yUaILUXCS;

- pa3BUTHUE MOJOKUTEIBHON MOTUBALIMU K OCBOEHUIO ITPOIPAMMBI;

- pa3BUTHE MHIUBHYyaJbHOCTH U OJAPEHHOCTH KaXKI0TO peOeHKa.

PaGouass mporpamMma mnpeaycmaTpuBaeT (OpMHpPOBAHHE Y ydalIuxcs OOIIey4eOHBIX YMEHUU U
HAaBBIKOB, YHUBEPCAIBHBIX YUYEOHBIX JACHCTBUHA U KIIFOYEBBIX KOMIIETECHIIMA: YMEHUE CaMOCTOSATEIBHO U
MOTHBUPOBAHHO OpPTraHU30BBIBATH CBOIO IMO3HABATEIBbHYIO JESATEIBHOCTH; HCIIOIb30BAHHUE SJIEMEHTOB
MIPUYHUHHO-CJIEICTBEHHOTO U CTPYKTYpHO-(DYHKIIMOHQJIBHOIO aHaJIM3a; OIpPENEIeHUE CYIIHOCTHBIX
XapaKTePUCTHK H3y4aeMOro OOBeKTa; YMEHHE pPa3BEepHYTO OOOCHOBBIBaTh CYXKICHHS, JaBaTh
olpejeNeHusl, NMPUBOAUTH JOKA3aTEIbCTBA; OLEHUBAHUE M KOPPEKTHMPOBKA CBOETO IOBEICHUS B
OKpYKaroIleM MHUpe.

B sToM HampaBieHUM NpUOpUTETAMHU SBJISIOTCS: HCIOJIb30BAHUE JUISl TO3HAHUSA OKPY’KAIOILIETro
MHUpa pPa3MUYHBIX METOAOB (HAOJIOJCHMS, M3MEpPEHHs, OIbITHI, OSKCIEPUMEHT); MpPOBEICHUE
MPaKTUYECKUX M JIaOOpaTOPHBIX pabOT, HECIIOKHBIX SKCHEPUMEHTOB U ONHCAHHE HMX Ppe3ylbTaTOB;
UCIOJb30BAHUE JJIS pPELIeHHs I[03HABATEIbHBIX 3aJad pa3IMYHbBIX MCTOYHHKOB HH(OpMAaIu;
coONIOICHUE HOPM U TMpaBWJI MOBEIEHUS B XHMHUYECKUX JIabopaTopusix, B OKpyXkarouieil cpene, a
TaKXKe MPaBUII 3710pOBOT0 00pa3a KHU3HHU.

Pabouas nmporpamma opueHTHpOBaHa Ha ucnosb3oBanue Y MK:

8 kiacc

l'abpuensn O.C.

Xumust. 8 kimacc: yued. ms obmeobpaszosart. opranusanuii / O.C. Tabpuensu, U.I'. Octpoymos,C.A.
Crnankos. — M. : Ilpocsemenne, 2019. — 175 ¢. : ni.

labpuensn O.C., JIvicoBa I'.I".

Xumwst. [IpoBepodHbie U KOHTPOJIBHBIE PaOOTHL. 8 Kiace. YueOHoe mocodue s
obmieoOpaszoBarenbHbIX yupexaenuid. M3natensctBo «IIpocBemenuey, 2021

9 kiaacce
T'a6puesa O.C.

Xumus. 9 kiacc: yue6. s obiieoodpaszosar. opranusanuii / O.C. I'adbpuensu, U.I'. Octpoymos,C.A.
CnankoB. — M. : [Ipocemienue, 2019. — 223 c. : uin.



l'abpuensn O.C.
Xumwst. [IpoBepodHbIe U KOHTPOJIBHBIE PaOOTHL. 9 Kiace : yaeOHoe mocoOue Juist
obmeoOpazoBatenbHbIx opranuzanuii / O.C. ['abpuensy, ['.I". JIpicoBa. M. : - [IpocBemenue,202 110 —
191 c.
Tpoery6osa H.I1.

[Toypounsie pazpaboTku o xuMuu. 8 kiacc. — 3-e u3a. — M.: BAKO, 2018. — 400 c.- (B
MTOMOIIIb IIKOJIBHOMY YUHUTEIIIO)

[Toypounsie pa3zpabotku no xumuu. 9 knacc. — M.: BAKO, 2016. — 432 c.- (B nomorb
HIKOJILHOMY YYHUTEIIIO)




IleHHOCTHBIC OPHEHTHPBI COAEPKAHUA Y4eOHOr0 npeaMeTa « XHMHUSD)

YueOHblii mpeaMeT «XuMus», B COACPNKAHUH KOTOPOTO TJIABHBIMH KOMIIOHEHTAMH SIBJISIOTCS
Hay4YHbIC 3HAHWS M HAYYHBIE METOJBI IO3HAHMS, MMO3BOJISIET MPOOYKIAATh Yy ydJalluXcs dMOIUOHAIBHO-
LIEHHOCTHOE OTHOIIEHHE K M3ydaeMOMy MaTepuany. B pe3ynbrare yueOHOH IesTEIbHOCTH CO3JAr0TCA
ycnoBus JUIsi (POPMHPOBAaHUSI CUCTeMbI IleHHOcTed. [lo3HaBarenpHas (yHKIHS y4eOHOTO mpenMeTa
«XUMHS» 3aKITIOYaeTCs B CIOCOOHOCTH €ro CoJep)KaHus pa3BUBAaTh IIEHHOCTHBIE KauecTBa Yy
YUaIIAXCS.

Ilo3nasamensnvie yennocmu: omHouleHue K XUMHUYECKUM 3HAHMSAM Kak OJHOMY U3
KOMIIOHEHTOB ~ KYyJbTYpbl ue€JOBEeKa HapsAy C JPYTUMH €CTeCTBEHHOHAYYHBIMU 3HAHUSMU;
OKpYXKaroIleMy MHPY KaK MHPY BEIIECTB M MPOUCXOISAIIMX C HUMH SIBICHHUN; MO3HABATEILHOMN
NEeSTeNIbHOCTH (KaK TEOPETHUYECKOM, TaK U SKCIEPUMEHTANbHON) KaK MCTOUYHUKY 3HAHUU; nOHUMAaHUe:
OOBEKTUBHOCTH W JOCTOBEPHOCTH 3HAHWW O BEIIECTBAX W MPOUCXONAIIUX C HUMHU SIBICHUSX;
CIIO)KHOCTH U OECKOHEYHOCTH Mpolecca MO3HaHMUA (HAa MpUMEpe UCTOPUH XHMHUYECKUX OTKPBITUH);
JIeMCTBUSL 3aKOHOB HPUPOABI U HEOOXOAMMOCTH HX Y4eTa BO BceX cdepax JesATeNIbHOCTH YeJIOBEKa;
3HAYEHUS! XMMHUYECKUX 3HAHUU JUIsl pelieHHus II00ajJbHBIX MpoOJieM yelnoBedyecTBa (IHEPreTUYEeCKO,
CBIPDbEBOM, TPOJOBOJILCTBEHHOM, 3J0pPOBbS U JIOJNTOJETHS YEJIOBEKa, TEXHOJOTHYECKUX aBapH,
JI00aTBbHOM SKOJIOTUH U JIP. ).

llennocmu mpyoa u Owvima: OTHOIIEHHWE K TPYIOBOM JAESITEIBHOCTH KaK €CTECTBEHHOM
¢bu3nueckoil W  MHTEIEKTyalbHOM MOTPEeOHOCTH, TpPYAY Kak TBOPYECKOW JIEATENbHOCTH,
MO3BOJISIONICH TMPHUMEHATh 3HAHUS Ha TNPAKTUKE; COXpaHEHHWE U TOJIepKaHHEe COOCTBEHHOTO
3I0pOBbSl U 3JI0pPOBbS OKPYXKAIOUIMX, B TOM YHCJIE OpraHu3alus MUTAaHUS C Y4eTOM cOocTaBa M
HHEpPreTUYeCKOi LEHHOCTH TMHUINK; COOJIIOJICHHE NpaBWI 0E30MacHOr0 HCIIOJIB30BAaHMs BEIIECTB
(JlekapCTBEHHBIX  IPEMapaToB, CPEACTB OBITOBOM XHWMHH, TMECTHIHMIOB, TOPHOYE-CMA304HbIX
MaTepHaJIOB U Jp.) B MOBCEIHEBHOW >XU3HU; OCO3HAHHME JOCTWIKCHHS JIMYHOTO yCIieXa B TPYyIOBOH
NeSITEIbHOCTH 32 CUET COOCTBEHHON KOMIIETEHTHOCTH B COOTBETCTBUU C COLIMATIBHBIMU CTaHIAPTAMU U
MOCTICIYIOIUM  COLMAIBHBIM  OJOOpEHHEM  JOCTH)KCHHMH HAyKH XUMHM W XUMHYECKOTO
MIPOM3BOJICTBA JJISl Pa3BUTHUSI COBPEMEHHOIO 00IIECTBA.

Hpaecmeennvie uennocmu: ommuowenue Kk cede (0co3HaHHE COOCTBEHHOIO JOCTOMHCTBA,
YyBCTBO OOILECTBEHHOTO J0Jra, AUCHUILUIMHUPOBAHHOCTh, YECTHOCTh M IPaBAMBOCTb, MPOCTOTA MU
CKPOMHOCT®, HETEPIHMOCTb K HECTIpaBE/IJINBOCTH, MIpU3HAHUE HEOOXOIMMOCTH
CaMOCOBEPILIEHCTBOBAHMS), JAPYTUM JOAAM (TyMaHHU3M, B3aUMHOE YBAaXKECHHE MEXIy JIOIbMH,
TOBApHILECKas B3aUMOIIOMOINb W TPEOOBATEIBHOCTh, KOJUICKTHBH3M, 3a00Ta O JPyruX JIOMASX),
npupoie (6epexHoe OTHOILIEHHE K €€ O0raTCTBY, HETEPIMMOCTb K HApYIIEHUSIM 3KOJIOTHYECKUX HOPM U
TpeOOBaHUIl, HKOJIOTMYECKH TPAMOTHOE OTHOILIEHHWE K COXpaHEHMIO Tujapocdepsl, arMmochepsl,
MOuBbI, OMOc(hephl, UETOBEUECKOTO OpraHW3Ma; OLIEHKAa JACWCTBHUA BOMPEKH 3aKOHAM MPHUPOHI,
MPUBOJAIIETO K  BO3HUKHOBEHHIO  TJIOOAIBHBIX  MpoOJeM);  noHumanue  HEOOXOAUMOCTU
YBOXHUTEILHOTO  OTHOLIEHUS K  JOCTIDKEHUSM  OTEUECTBEHHOW  HAyKH, HCCIIEJOBATEIbCKOM
JEeSITETIbHOCTH POCCHICKHUX YYCHBIX-XUMHUKOB (TTATPHOTHYECKUE YyBCTBA).

Kommynukamuenvie uyennocmu: omuowlenue K HOpPMaM  s3bIKa (€CTECTBEHHOTO U
XUMUYECKOTO) B pa3IMYHBIX HUCTOYHMKAX uWHpopmanuu (nureparypa, CMU, Wurtepner u ap.);
NOHUManue HeobxoOumMocmu. TIPUHATUS PA3TUYHBIX CPEACTB M MPUEMOB KOMMYHHUKAIMM; MOTYYCHHS
nH(pOpMallMKd M3 Pa3IMYHBIX HCTOYHUKOB; apryMEHTHPOBAHHOM, KPUTHUECKON OIEHKU WH(OpMAIUH,
MOJIyYEHHOH U3 pa3jIM4YHBbIX MCTOUYHUKOB; COOOLICHUS TOYHOM M JOCTOBEPHON MH(OpPMALUU; SICHOCTH,
JOCTYIHOCTH, JIOTMYHOCTH B 3aBUCUMOCTH OT II€JIM, IOJHOTHI WJIM KpPAaTKOCTU  HU3JIOKEHUS
nH(pOpMAaILIUY; CTPEMIICHUSI TIOHSTh CMBICI OOpAIICHHON K YellOBeKY peud (YCTHOW U MUCHhMEHHOW);
BEJICHUS] [JUaora /s BbIABIEHUS pa3HbIX TOYEK 3pEHUS Ha paccMaTpUBAeMyI0 HH(POpPMAIUIO;
BBIPKEHUS JIMYHBIX OIICHOK M CY)KJICHUH; MPHUHITHS BBIBOJA, KOTOPHIH (opMHUpYyeTCs B Mpolecce
KOMMYHHKaIUH.

Jcmemuueckue  YeHHOCMU:  NOUMUBHOE  YYBCMBEEHHO-YEHHOCMHOE  OMHOuwleHue: K
OKpyXaroleMy MUpy (KpacoTa, COBEPIICHCTBO M TapMOHHS OKpYXaromled Mpupoasl U KOocMoca B
LIEJIOM); IPUPOTHOMY MUPY BEIIECTB U UX MPEBPAIIECHUI HE TOIBKO C TOUKH 3pEHHs IMOTpeOUTENs, a KaK



K HCTOYHUKY TPEKPACHOTO, TapMOHUYHOTO, KPACHBOTO, MOJYHHSIONIETOCS 3aKOHOMEPHOCTSIM,
MPOMOPIIMOHAILHOTO (Ha TIpUMEpe B3aWMOCBS3M CTPOCHHS W CBOHCTB aTOMOB H  BEIIECTB);
BBINIOJIHEHUIO YYEOHBIX 3aJa4 Kak K TMPOILECCY, JJOCTABISIONIEMY 3CTETHUYECKOE YIOBOJILCTBHE
(kpacuBOe, M3SIIHOE PEIICHHWE WJIHM J0Ka3aTelIbCTBO, MPOCTOTA, B OCHOBE KOTOPOW JIC)KHUT TapPMOHHS);
NOHUMAHUe HeoOXooumMocmu W300paKEHUS WCTHHBI, HAyYHBIX 3HAHUH B YYyBCTBEHHOW (opme
(Hampumep, B IPOU3BEICHUSX HCKYCCTBA, TIOCBSIIEHHBIX HAYYHBIM OTKDPBITHSIM, YICHBIM, BEIIECTBAM U
WX TIPEBPAILCHUSIM).



IInanupyemblie pe3yabTaThl OCBOCHHS YUeOHOr0 INpeaMeTa

JInyHOCTHBIE pe3yJIbTATHI:

* OCO3HaHHUE €IUHCTBA U LIEJIOCTHOCTH OKPYKAIOLIEr0 MUPa, BO3SMOYKHOCTH €ro MO3HAHUS U
00BSICHEHUS HA OCHOBE JTOCTHKEHHUI HAYKU;

* (QopmupoBaHUE JTUYHOCTHBIX IMPEJCTABICHUN O LEHHOCTH MPHUPOJBI, OCO3HAHUE
3HAYUMOCTHU U OOIIHOCTH II00aNbHBIX TPOOJIEM YEIOBEUYECTBA,

* (opMupoBaHHE IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U OOIIECTBEHHOW MTPAKTUKU;

* (QopmupoBaHHE OTBETCTBEHHOI'O OTHOIICHHA K OOYYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
00yJaromuXxcsi K CAaMOPa3BUTHUIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIUU K O0yUCHUIO;

¢ Pa3BUTHUC ITO3HABATCIBbHBIX HMHTCPECOB W MOTHBOB, HAIIPABJICHHBIX Ha H3YUYCHHUC JKUBOH
MIPUPO/IbI; MHTEJUIEKTYaIbHBIX YMEHMH (J10Ka3bIBaTh, CTPOUTH PACCYKIEHUS, aHAJIU3UPOBATh,
CpPaBHMBATD, JIEJIaTh BBIBOJIBI U AP.); ICTETHUECKOrO BOCIIPUATHUS )KUBBIX OOBEKTOB;

* (opmupoBanue NOTPeOHOCTH U TOTOBHOCTH K CaMOOOpa30BaHHIO, B TOM YHCIIE U B paMKax
CaMOCTOSITEITbHOM JACATCIIbHOCTH BHE IIKOJIBI,

* 3HaHME OCHOBHBIX IMPUHIIUIIOB U MPAaBUJI OTHOIIEHUS K AKUBOU MPUPOJE; OCHOB 3JI0POBOTO
o0pa3a XHM3HH M 3I0pPOBbECOEPETaloONINX TEXHOJOTH; yMEHHE BBIOMpPATh IIEJIEBBIE M CMBICIOBEIC
YCTaHOBKH B CBOUX JEHCTBHUSX M MOCTYIMKAax MO OTHOIICHHIO K KHBOW MPUPOJE, 3I0POBBIO CBOEMY U
OKPY’KaIOIINX;

* OLEHUBAHUE >KU3HEHHBIX CUTyallud C TOYKU 3peHHs] Oe30macHoro odpasza >KU3HU U
COXpaHEHHS 3/I0POBbS;

b (1)OpMI/IpOBaHI/Ie 9KOJIOTUYCCKOIr'0 MBIINIJICHUS; YMCHHUEC OLCHHUBATHL CBOIO ACATCIBHOCTL U
IIOCTYNKU JAPYIUX JIIOACH C TOYKU 3PEHUS COXPAHEHUs OKPYXKAIOIIEW CpeAbl — rapaHra >KU3HU U
OJraromosrydus JIto1ei Ha 3emie;

* yMEHUS IPUMEHATH MOJyUYEeHHBIC 3HAHUS B MPAKTUUECKON S TEIbHOCTH;

* BOCIIUTaHUE YyBCTBA TOPJIOCTH 32 POCCUHUCKYIO XHMHUYECKYIO HAYKY;

¢ TJTIOHMMAHHUEC OCHOBHBIX q)aKTOPOB, OMpeCACIIAIOIINX B3aMMOOTHOIICHHA 4YCJIIOBECKA MU
MIPUPOJIbI; TOTOBHOCTH K CAMOCTOSITENILHBIM ITOCTYIIKAM M JISMCTBUI Ha 6Jaro mpupo.sl;

¢ TNPHU3HAHHUC HCHHOCTHU JXU3HU BO BCCX €€ MPOABIICHUAX U H€O6XOI[I/IMOCTI/I OTBCTCTBCHHOI'O,
OepeKHOr0 OTHOIICHUS K OKpY>Kalollei cpezie, COOI0ieHre PaBuIl MOBEACHUS B IPUPOJIC;

* OCO3HaHHME 3HAYECHHUS CEMbU B )KM3HU YEJIOBEKA U O0IECTBA, TOTOBHOCTh U CIIOCOOHOCTH
MIPUHUMATDH IEHHOCTU CEMEIHON KHU3HU; YBAXKUTEIbHOE U 3a00TIMBOE OTHOIICHHE K YWIEHAaM CBOEH
CEMbU;

® JIOHUMAHHUC 3HAYCHUA 06y‘-IeHI/I$I JJISL HOBCC[[HGBHOfI KHU3HU U OCO3HAHHOI'O BI>I60pa
npodeccuu;

* TMpU3HAaHWE TMpaBa KaxJOro Ha COOCTBEHHOE MHEHHUE, SMOIMOHATBHO-TIOJIOKUTEIBHOE
OTHOIIIEHHE K CBEPCTHHUKAM;

* KPUTUYHOE OTHOIIEHHWE K CBOMM IIOCTYNKaM, OCO3HAHHME OTBETCTBEHHOCTH 3a HX
MOCIIEJICTBHS; YMEHHUE TIPE010JIeBaTh TPYIHOCTH B IPOLIECCE TOCTHXKEHUSI HAMEUEHHBIX LIeJIeH;

* (QopmMupoBaHHE KOMMYHUKATHBHOI KOMIIETEHTHOCTH B OOIIEHUU U COTPYJHHUYECTBE CO
CBEPCTHUKAMH CTApUIUMH W MIIAJIIIUMU B TIpoliecce 00pa3oBaTEeIbHOM, OOIIECTBEHHOW IOJIE3HOM,
yueOHO-UCCIIeJ0BATENbCKOM, TBOPUECKOM U APYTUX BUIOB ACATEIbHOCTH;

* YBaXUTEIIbHOE OTHOUICHHWE K OKPY)KAIOLIUM, COOJIIOJICHUE KYJIbTYpPhI MOBEICHHUS,
MIPOSIBIIEHUE TEPIIUMOCTHU MIPU B3aUMOJICHCTBUU CO B3POCIBIMHU U CBEPCTHUKAMU;

* (QopmupoBaHUE YKOJOTUYECKON KyIbTYPhl HA OCHOBE MPU3HAHUSA [IEHHOCTEH )KU3HU BO BCEX
e€ MPOSIBICHUAX U HEOOXOAUMOCTH OTBETCTBEHHOI'0, OEpEKHOI0 OTHOIICHUS K OKpY KalollIell cpee;

* ¢dopMHpOBaHHUE MIOHUMAHUSI [ICHHOCTH 3/I0POBOTO M 0€30MMacHOT0 00pa3a >KMU3HU; YCBOCHUE
MMpaBHUJI MHAUBUAYAJIbHOTO U KOJUICKTUBHOI'O 6630HaCHOFO IIOB€ACHUA B ‘IpCSBI:I‘-Iaf/'IHI)IX CUTyalluiXx,
YTPOXKAIOLIUX KU3HU U 3J0POBbIO JII0JIEH, MPaBUJI MMOBEJCHUS HAa TPAHCIIOPTE U Ha JIOPOTax.

MeTanpeaMeTHble pe3yJbTAThI:



OBnaseHre OOy4YaOIUMUCS OCHOBAMHM YUTATENHCKONH KOMIIETEHIIMH, NMPUOOPETEHHE HaBBIKOB
pabothl ¢ nHpopManmend. YdacTiue B NMPOSKTHOW NEATENFHOCTH, BKIOYas yMEHHE BUACTH MpoOiieMy,
CTaBUTh BONPOCHI, BBIABUTATH THUIIOTE3bl, JaBaTh OMNpEIEICHUs, KilaccuuuupoBatb, HAOIIOAATH,
MIPOBOJIUTH DKCIIEPHMEHTHI, JETaTh BBIBOJBI M 3aKIIOUEHHS, CTPYKTYPHpPOBATh MaTepual, OOBICHATS,
JI0Ka3bIBaTh, 3alIMIIATh CBOU UJIEH.

PeryastuBubie YY |

1. YMeHHe caMOCTOSTENILHO ONPEIENTh eI CBOEro 00Y4YeHHUs1, CTaBUTh U (HOPMUPOBATH
JUIs ce0sl HOBBIE 33/1a4u B yueOe U MO3HABaTENIbHOM 1eATeIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI
CBOEH MO3HABATENILHOMN AesATeNbHOCTH. OOyJarONIUIICs CMOXKET:

* aHAJM3MPOBATH CYNIECTBYIOIINE U IUTAHUPOBATH OyIynie 00pa30BaTeIbHBICPE3YIbTATHL;

* UACHTU(UIHUPOBATH COOCTBEHHBIE MPOOIEMBI U OMPENEATh IIaBHYIO MPOOIeMy;

* BBIJIBUTATh BEPCHU PEIICHUS MpoOJieMbl, (pOpMyIMpOBaTh THIIOTE3BI, MPEIBOCXHUIIATH
KOHEYHBIN pe3ysbTar;

* CTaBUTh LENb JEATEIbHOCTH Ha OCHOBE OMNpPEIECNICHHON MpOoOJeMbl M CYIIECTBYIOIIUX
BO3MOKHOCTEH;

* (opmynupoBaTh yueOHbIE 331a4H KaK LIary JOCTHKEHUS OCTaBIEHHON 1IeNU JIeTeIbHOCTH;

* 000CHOBBIBaTh IIEJIEBBIC OPHEHTHUPHI U MPHOPUTETH CCHUIKAMH HA LIEHHOCTH, YKa3bIBas W
000CHOBBIBas JIOTHYECKYIO TIOCIIEJOBATEIBHOCTD I11aroB.

2. YMeHHe CaMOCTOSITeNIbHO TUIAHMPOBATH IyTH JOCTIDKEHHS IeNiel, B TOM YHCIe
aJIbTEpHATHBHBIC, OCO3HAHHO BbIOWMpaTh Hambosee 3(pQeKTUBHBIE CIOCOOBI peIIeHUs Y4EeOHBIX U
MO3HaBaTENbHBIX 3a7a4. OOyJaronuiics CMOXKET:

* OIpEeneNsATh HeOOXOAUMBbIE AEUCTBUE (s1) B COOTBETCTBUM C Y4eOHOW M IO3HABATENbHOM
3aJaueil ¥ COCTABIIATh AJITOPUTM UX BBIITOJIHEHHS,

* 000CHOBBIBaTh M OCYILECTBIISITh BBIOOP Hanboiee 3pEeKTUBHBIX CIIOCOOOB pPEIIeHUs yUeOHBIX
Y TI03HABaTENIbHBIX 3a/1a4;

* OMpPENENATh/HaX0IUTh, B TOM YHCIIE U3 PEJIOKEHHBIX BAPHAHTOB, YCIOBHUS IS BHITIOJTHEHHUS
yueOHOI1 1 I03HaBaTENIbHON 3a/1auH;

* BBICTPauBaTh KU3HEHHbIE IUIAHBI HA KPATKOCPOUHOE OyayIee (3asBIIsATh LEJIEBbIE OPUEHTHPHI,
CTaBUTh aJIeKBaTHbIE UM 3a/layd M IpejularaTtb JEHCTBHS, YKa3blBas MU OOOCHOBBIBAs JIOTHMUYECKYIO
MIOCJIEZI0BATEIBHOCTD I11aroB);

* BBIOMpATh U3 MPEUIOKEHHBIX BAPHAHTOB M CAMOCTOSITEIIEHO UCKATh CPEJICTBA/PECYPCHI st
peleHus 3a1a4n/JOCTIKEHUS LIeTIH;

* COCTAaBIIAITH IJIAH PEIICHHS MTPOOJIEMBI (BBITIOTHEHHUS TPOEKTA, TIPOBEICHHSI UCCIICOBAHUS);

* OIPENEIATh NOTEHIUAIbHBIE 3aTPyAHEHUS NP PEIICHUH y4eOHOM 1 M03HaBaTeIbHON 3a7auu
Y HAXOJUTh CPEJCTBA JUI UX YCTPAHEHUS;

* OMUCHIBATH CBOW OIBIT, 0GOPMIISS €ro JJIsl Mepeladyd IPYTHM JIIOJSIM B BHUJE TEXHOJIOTHUH
peleHus MPaKTUYECKUX 3aa4 ONpPeeICHHOTO KJlacca,

* MJIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIUBHUIYaTbHYI0 00pa30BaTENbHYIO TPAEKTOPHIO.

3. YMeHHE COOTHOCHTH CBOM JICHUCTBHS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBIISATH
KOHTPOJIb CBOEH JIEATENFHOCTH B MPOLIECCE TOCTHKEHHUS pe3yIbTaTa, ONpeaeisTh CIoCOObI JecTBUI B
paMKax NHpeJIOKEHHbIX YCIOBUH M TpeOOBaHMMN, KOPPEKTUPOBATb CBOM JIEHCTBHSA B COOTBETCTBUH C
n3MeHstomencs curyanueil. O0yJaromuiicss CMOXKeT:

* OIIPEAEIATh COBMECTHO C IEAroroM M CBEpCTHUKAMU KPUTEPUU TUIAHUPYEMBIX PE3YyJIbTaTOB U
KpUTEPUHU OLICHKU CBOEH yueOHOM! AESITENbHOCTH;

* CUCTEMAaTHU3HpOBaTh (B TOM YHCJE BBHIOMPATh MPUOPUTETHBIC) KPUTEPHUU IUIAHUPYEMBIX
pPe3yIbTATOB U OLIEHKU CBOEH JESITEIIbHOCTH;

* OTOMpaTh UHCTPYMEHTHI /7151 OLICHUBAHUS CBOEH JI€ATEIbHOCTH, OCYIIECTBIATh CAMOKOHTPOJIb
CBOEH IEATEIIbHOCTH B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHUI;

* OLICHMUBATh CBOKO JEATENBHOCTb, APTyMEHTHUPYsl NPUYMHBI JOCTYKEHHUS WU OTCYTCTBUS
IJIAHUPYEMOTI'O PE3YJIbTaTa;

* HaXOAWUTH JOCTATOYHBIE CPEJCTBA ISl BHINOJHEHHUS Y4EOHBIX JEHCTBUN B HM3MEHSIOLIEHCS
CUTYyallU{ W/UIIU MPU OTCYTCTBUHU IUIAHUPYEMOT'O pe3yJIbTaTa;



* paboTast O CBOEMY IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYLIYIO JEATEIILHOCTh Ha OCHOBE
aHaJIM3a W3MEHEHUN CUTyallMH JUIsl TOJYYEHHs 3aIlUIAHMPOBAHHBIX XapaKTEPUCTHK
MIPOAYKTa/pe3ynbTaTa;

* YCTaHABJIMBATh CBA3b MEXAY IOJYYCHHBIMH XapAKTEPUCTUKAMU IPOAYKTA U
XapaKTEPUCTUKAMHU IIPOLECCa ACATEIBHOCTH U 10 3aBEPLICHUU ACATEIBHOCTH IIPEJIaraTb U3MEHEHUE
XapaKTEPUCTHK ITpoliecca ISl MOJIyYeHHS YJIyqIICHHBIX XapaKTepUCTUK MPOAYKTa;

* CBEpSITh CBOM JEHCTBUS C LENbIO U, MPU HEOOXOAMMOCTH, HCIPABIATH OLIMOKHU
CaMOCTOSTEIIBLHO.

4. YMeHHEe OIICHMBATh MPaBUJIHLHOCTH BBIMOJHEHUS y4eOHOH 3amadd, COOCTBEHHBIC
BO3MOXXHOCTH €€ pernreHus. OO0yJaronmiics CMOXKET:

* ONpPENEINATh KPUTEPUHU MPABUIBHOCTU (KOPPEKTHOCTH) BHITMOJIHEHHS Y4eOHOH 3a/1a4H;

* aHAJIM3UPOBATh U OOOCHOBBIBATh NMPUMEHEHHE COOTBETCTBYIOIIETO WHCTPyMEHTapus IJs
BBINOJIHEHUS Y4eOHOH 3a/1a4H;

* cBOOO/IHO TOJIb30BAaThCSl BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKHM M CaMOOLEHKHU, MCXOJS U3
LIeJIM ¥ UMEIOLIMXCS CPEJICTB, pa3inyas pe3yJIbTaT U ClIocoObl IeHCTBUIA;

* OLICHMBATh MPOJYKT CBOEH NEATENBbHOCTH MO 3aJaHHBIM H/MIU CaMOCTOSATENBHO
OTpesieIeHHbIM KPUTEPUSM B COOTBETCTBUU C LIEIIBIO JESTENbHOCTH;

* 000CHOBBIBaTh JOCTHKUMOCTh LI€JIH BBIOPAHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

* (UKCHPOBATh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

5.Binanenne ocHOBaMHM CaMOKOHTPOJIS, CAMOOLICHKH, NMPHUHSATHUS PELIEHUN U OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B yueOHOM ¥ mo3HaBaTeIbHON. OOyJaroNuiicss CMOXKET:

* HaOMIOIaTh M aHAIM3UPOBATh COOCTBEHHYIO Y4EeOHYIO M IO3HABATENIBHYIO JESITEIbHOCTb U
JEeSITeTbHOCTD JPYTUX 00yUJaIOMIUXCsl B IPOIecce B3aUMOITPOBEPKH;

* COOTHOCUTh peajibHble U IUIAaHUPYEMbIE pPe3yJIbTaTbl MHIAMBHYaJbHOM 00pa30BaTENbHOM
NeSITeIbHOCTH U JIeaTh BBIBOJIBI;

* IPUHUMATH PEIICHUE B YICOHON CUTyalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

* CaMOCTOSITEJILHO OIPEEIIATh IPUUYKHBI CBOETO yCIleXa WK HeyceXa U HaXOAUTh CIIOCOObI
BBIX0JIa M3 CUTYalluN HEYCIIeXa;

* PETPOCIIEKTUBHO ONPEACIATh, KaKHUe JACHCTBHS 110 PEIICHUIO YYeOHOH 3a/1a4H W MapaMeTphI
9THUX JIEHCTBHIA NPUBEIH K MOTYYSHHUIO UMEIOIIETOCs POIyKTa yueOHOM NesTeTbHOCTH;

* IEMOHCTPUPOBATH MPUEMBI PETYIISALUH MCUXO(PUZNOTOTHUECKUX/ YMOIIUOHAIBHBIX COCTOSHUM
s poctikeHuss 3¢ddexra ycnokoeHus (yCTpaHEHHsS SMOIMOHAIBHOW HAIpPsDKEHHOCTH), 3¢¢ekra
BOCCTaHOBJICHUSI (ocnabiieHusi TMpOsBICHUN yTOMJeHHs), 3(Qexra axkTuBH3aUUM (TIOBBIIICHUS
NCUXO(PHU3HOIOTMYECKON PEaKTUBHOCTH)

ITo3naBaTenbHbie YY /I

6. YMeHue omnpenensaTh MOHATHS, CO37aBaTh OOOOINEHHUS, YCTaHABIMBATH AHAJIOTHH,
KJIACCU(UIUPOBATh, CAMOCTOSTEIHLHO BBIOMpPATh OCHOBAaHWUS U KPHUTEPUH I  KJIacCH(HKAIUH,
yYCTaHABIIMBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKHUE PACCYXICHUS, YMO3AKITIOUCHHUS
(MHIYKTUBHOE, IEAYKTUBHOE, 10 aHAJIOTHUHN) M JIeIaTh BEIBOIBI. OOyUYaIONUICS CMOXKET:

* IOA0MpaTh CIIOBA, COMOJYUHEHHBIC KIIOYEBOMY CIIOBY, OMPEACISIONIUE €r0 MPHU3HAKU H
CBOMCTBA;

* BBICTPAMBATh JIOTHYECKYIO LIETIOUKY, COCTOSIIYIO U3 KJIFOUEBOT'O CJIOBA U COMOJYMHEHHBIX EMY
CJIOB;

* BBIJICJIATH OOIIUN MPU3HAK ABYX HIIM HECKOJIBKHUX MPEIMETOB UITU SIBJICHUN U OOBSICHATH HX
CXOJZICTBO;

* 00BEUHATHh TPEIMETHl U SIBJICHUS B TPYIIBI [0 OMpPEJEICHHBIM IMpU3HAKaM, CPaBHHUBATD,
KJIaCCU(PUITUPOBATH U 0000IIaTh (DAKTHI U SIBJICHHUS,

* BBIJICNISTH SIBJICHUE U3 OOIIEro psijia APYTHUX SBIICHUIM;

* OMpEAENsATh OOCTOSATENbCTBA, KOTOPBIE MPEIIIECTBOBATN BO3HUKHOBEHHUIO CBS3H MEXIY



SIBJICHUSIMH, U3 3THX OOCTOSTEILCTB BBIJICIATH ONPEICIISIOIINEe, CIOCOOHBIC ObITh MPUYUHOMN TaHHOTO
SIBJICHUSI, BBISIBJISITD IPUYUHBI U CIIC/ICTBUS SBICHUI;,

* CTPOUTHh PACCYXJICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSM M OT YaCTHBIX
SIBIICHUH K OOITM 3aKOHOMEPHOCTSIM;

* CTPOUTHh PACCYXJICHUE Ha OCHOBE CPAaBHECHUS NPEIMETOB W SIBICHHIA, BBIICISISI MPH ITOM
o0IIIMe MPU3HAKH;

* U3JaraTh NOJYyYEeHHYIO HH(DOPMAIIHIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMon 3aauu;

* CaMOCTOSITENIFHO yKa3bIBaTh Ha WH(MOPMAINIO, HYXKIAMOIIYIOCS B TPOBEPKE, IMpeaiarath U
MPUMEHSATH CIIOCO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMAIIUH;

* BepOaIM30BaTh SMOIMOHAIHHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

* OOBSACHATH SIBJICHHS, TIPOIECCHI, CBA3HM U OTHOIICHHUS, BBISBIISICMBIC B X0JI€ TO3HABATEIIBHON 1
HCCIIeIOBATEIIbCKOM JICITeTbHOCTH (TIPUBOAUTE OOBICHEHUE C U3MEHEHHEM (DOPMBI TIPEICTABIICHUS;
OOBSCHSATD, IETATU3UPYS WM 0000111as1; OOBICHITH C 3a/IaHHOM TOUKH 3PEHUs);

* BBISIBJISITH M HA3bIBaTh NMPUUYUHBI COOBITHSA, SBJICHHS, B TOM YHCJIE BO3MOXHBIE /Hamboiee
BEPOSITHBIC MPUYHUHBI, BO3MOXHBIC TIOCJICACTBHS 3aIaHHOM MPUYHUHBI, CAMOCTOSATEIIBHO OCYIIIECTBIISAS
MIPUYUHHO-CJICICTBCHHBIN aHAN3;

* JIeTIaTh BBIBOJ] HA OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HBIX TOUEK 3PEHUs, TIOJTBEPKIATh BBIBOJ]
COOCTBEHHOM apryMeHTalUel WM CAMOCTOSTENBHO OTYyYEeHHBIMU JAHHBIMHU.

7. YMeHue coznaBaTh, MPUMEHATh U NPeoOpa30OBbIBATh 3HAKUM U CHUMBOJIbI, MOJEIH U
CXEMBI JJIs pelIeHus] y4eOHBIX U TO3HABATENIbHBIX 3a/1a4. OOyJatonuiics CMOXKET:

* 0003HAYaTh CUMBOJIOM M 3HAKOM TMPEAMET W/WJIH SBIICHUE;

* OMpPEAEIATH JIOTHYECKUE CBSA3H MEXIY TIPEeIMETaMH H/HITU SIBJICHUSIMH, 0003HAYATh JTaHHBIC
JIOTHYECKHE CBSI3U C MIOMOIIBIO0 3HAKOB B CXEME;

* CO3/1aBaTh a0CTPAKTHBIN UK pealbHbI 00pa3 MpeaMeTa U/ Uil SIBICHHUS,

* CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCIIOBUH 3a/1auu W/WJIU CII0CcO0a €€ pelieHus;

* co3/laBaTh BepOajbHBbIE, BEIIECTBEHHBIE W MH(DOPMAIIMOHHBIE MOJIEIH C BBIJACICHHUEM
CYIIECTBEHHBIX XapPaKTEPUCTUK 00BEKTA IS OTIPEICIICHHUS CII0C00a PEIICHHUS 33]Ja9l B COOTBETCTBUU C
CUTYyaLHUEH;

* IpeoOpa3oBbIBaTh MOJENHU C IENBIO BBISBICHUS OOIIMX 3aKOHOB, OMPEIEISIONINX JTaHHYIO
MpeIMETHYIO 00J1acTh;

* TIEPEBOANTH CIOXKHYIO 0 COCTAaBY (MHOTOACIIEKTHYI0) UH(OpMaIHIO U3 rpaduuecKoro Win
(hopmann30BaHHOTO (CUMBOJIBHOTO) MPECTABICHUS B TEKCTOBOE, U HA00OPOT;

* CTPOUTH CXEMY, AITOPUTM JIEUCTBUS, UCIIPABIISAThH WM BOCCTAHABIMBATH HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MUMEIOIIETrOCs 3HaHUsI 00 00BEKTE, K KOTOPOMY IMPUMEHSIETCS allTOPUTM;

* CTPOMTH JIOKA3aTEIBCTBO: MIPSIMOE, KOCBEHHOE, OT TIPOTHBHOTO;

* aHAM3UPOBATh/pedIeKCUpPOBaTh OMBIT Pa3pabOTKU M pealn3aluu y4eOHOTO MPOEKTa,
HCCleIoBaHus (TeOPEeTUYECKOro, SMIUPUYECKOT0) Ha OCHOBE IPEIOKEHHON TPOOJIEMHOM CUTYyaluH,
MTOCTABIICHHOW 1IN W/UITU 33JJaHHBIX KPUTEPHUEB OIICHKU MPOAYKTa/pe3yIbTara.

* CwmbicnoBoe ureHrne. O0y4JaroIMiicss CMOXKET:

* HaXOJOUTh B TEKCTe TpeOyeMyro MH(pOpMaluio (B COOTBETCTBUH C LEISIMH CBOEH
JESATEITLHOCTH);

* OPUECHTHUPOBATHCA B COACPKAHUU TEKCTA, IOHUMATh LIEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYypHUPOBATh TEKCT;

* YCTaHaBIMBAaTh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITHM, SIBIEHUI, IPOIIECCOB;

* PE3IOMHUPOBATH ITIaBHYIO UJICI0 TEKCTA;

* IpeoOpa3zoBbIBaTh TEKCT, KIIEPEBOISH €T0 B IPYTYI0 MOJAIBHOCTh, UHTEPIPETUPOBATH TEKCT
(XyIIO’)KECTBEHHBI M HEXYIOKECTBEHHBIM — Yy4eOHBIH, HAyYHO-TIOMYJISPHBIA, MH()OPMAIMOHHBIH,
tekcT non-fiction);

* KPUTHUYECKU OLIEHUBATh COJIEpKaHUe U POpMY TEKCTa.

8. ®opmMupoBaHHE W PA3BUTHE SKOJOTUYECKOTO MBINUICHUS, YMEHHE MPHUMEHSTH €ro B
M03HABATEIbHOM, KOMMYHHKATUBHOM, COIMANBHON MPaKTHKE W NMPO(HECCHOHAIBHOW OpPHEHTAIHH.



OO0yyaronuiicss CMOXeT:

* OIpPEAEIATh CBOE OTHOUIEHHE K IPUPOAHOM CPELE;

* aHAJIM3UPOBATH BIUSHUE IKOJIOTUYECKUX (PAKTOPOB HA Cpely OOMTAHMSI )KUBBIX OPraHU3MOB;

* IIPOBOJUTH IPUYMHHBIA U BEPOSATHOCTHBIM aHAIIN3 DKOJIOTHYECKUX CUTyaLUH;

* IPOTHO3MPOBATH U3MEHEHUS CUTYallUu IIPU CMEHE JIeHCTBHS 0JIHOTO (haKTopa HaJehcTBHE
apyroro ¢akTopa;

* PacIpoCTPaHsITh KOJIOIrMYECKHE 3HAHUS U y4aCTBOBATh B IPAKTUYECKUX JI€J1aX MO3AINUTE
OKpYKarollei Cpebl;

* BhIpaXkaTh CBOE OTHOILIEHUE K IPUPOJIE UepEe3 PUCYHKU, COUMHEHUS], MOJIEIHU, IPOEKTHBIE
paboTHL.

9. Pa3BuTHe MOTHBALMM K OBJIAJCHHUIO KYyJIbTYpOH AaKTHBHOIO HCIOJb30BAaHUS CIOBapei M
JPYTUX MOUCKOBBIX cucTeM. OOyJaroIHiics CMOXKET:

* OIpeAeNsATh HEOOXOAUMbIE KIFOUEBbIE IOUCKOBBIE CJIOBA U 3aPOCHI;

* OCYILECTBIATH B3aUMOAECUCTBUE C 3JIEKTPOHHBIMH IIOMCKOBBIMH CUCTEMAaMHU, CJIOBAPSIMU;

* (opMHPOBATH MHOKECTBEHHYIO BEIOOPKY M3 MMOMCKOBBIX HCTOUHUKOB IS
00BEKTUBU3ALINHU PE3yJIbTATOB IIOUCKA;

* COOTHOCHUTB IIOJyUYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JEATEIBHOCTBIO.

Kommynukatuubie YY /]

10. YMenue opraHu3oBBIBaTh y4eOHOE COTPYJAHHMYECTBO M COBMECTHYIO NIESTEIBHOCTH C
YYUTEIEM W CBEPCTHHKAMU; paboTaTh WHAMBUAYAIHHO M B TPYIIE: HAXOIUTH OOIIEe pEIICHUE H
paspemath KOH(MIUKTHI HA OCHOBE COIJIACOBaHMUS MO3MIMM M ydeTa HMHTEpecoB; (OpPMYIUPOBATH,
apryMEHTHPOBATh M OTCTaUBaTh cBOe MHeHHE. OOyUaIOIMiCs CMOXKET:

* OIPEIEINATH BO3MOYKHBIE POJIM B COBMECTHOH JIeATEIIbHOCTH;

* UrpaTh OMpPEIEICHHYIO POJIb B COBMECTHOM JNESTEIbHOCTH;

* IPUHUMATH TO3UIHIO COOECeHUKA, MOHMMAs MO3UIMI0 APYroro, pa3iuyaTb B €r0 pPeUH:
MHEHUE (TOUKY 3pEHUs), TOKA3aTENbCTBO (ApryMEHThI), (PaKThl; TUIIOTE3bI, aKCHOMBI, TEOPUH;

Uompesensate CBOM ACHCTBHUS M JCHCTBUS MapTHEPa, KOTOpPbIE CIIOCOOCTBOBAIU HIIH
MIPETISITCTBOBAJIH IMPOTYKTUBHON KOMMYHUKAIINH;

* CTPOUTDH NMO3UTUBHBIE OTHOLIEHUS B Mpoliecce yueOHOW U 1M03HABATEIbHON e TeIbHOCTH;

* KOPPEKTHO W apryMEHTHUPOBAHHO OTCTaWBAaTh CBOIO TOYKY 3pPEHUS, B JHCKYCCUU YMETh
BBIIBUTATh  KOHTPApryMeHThl,  mnepedpa3upoBaTh  CBOIO  MbICAb  (BIAJCHHE  MEXaHU3MOM
OKBHBAJIICHTHBIX 3aMEH); KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MPU3HABAThH OMMOOYHOCTh CBOETO0 MHEHHMSI (€CITM OHO TAaKOBO) M KOPPEKTHUPOBATH €TO0;

* Tpe/IaraTh allbTEPHATUBHOE PElIeHHE B KOH(MINKTHOM CUTYaIINUH;

* BBIJICIIATH OOIIYIO TOYKY 3PCHHUS B TUCKYCCHH;

* JIOTOBApUBATHCS O MPaBHIJIaX U BOMPOCAX JUIsl 0OCYkI€HUS B COOTBETCTBUU C MIOCTaBICHHOMN
repeJ rpynmnou 3aaavuei;

* OPraHM30BbIBATH Y4eOHOE B3aUMOJICHCTBUE B rpymme (ONpeaenaTh OOIIME LENH,
pacipenensTh poju, TOTOBApUBATHCS JPYT C APYTOM H T. J1.);

* YCTpaHiATh B paMKax JHAajiora pa3pbiBbl B KOMMYHHUKAlLIUU, OOYCJIOBJIEHHBIE
HEMTOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeceTHIKa 3a1a9u, (POPMBI HITH COJEPIKAHUS TUAJIOora.

11. YMeHue OCO3HAHHO HCIIOJIb30BAaTh PEUYEBBIE CPENICTBA B COOTBETCTBUU C 3ajJayeit
KOMMYHHUKAIUW JJIs1 BBIPpAXCHUA CBOUX YYBCTB, MEICIIEd U HOTpe6HOCTeI\/'I AJid TUIaHUPOBAHHUA H
pEeryJsiiik  CBOEH JEATeNbHOCTH; BIAJCHHE YCTHOM M THCBMEHHOM pedblo, MOHOJIOTHMYECKOM
KOHTEKCTHOW peubto. OOyJaroIIHiiCs CMOXKET:

* OMpeAeNATh 3a7]a4y KOMMYHHUKAIIUU U B COOTBETCTBUH C HEH OTOMpPATh peueBble CPEICTBA;

* 0TOMpATH U UCTOIB30BATh PEUYECBBIC CPEJICTBA B POIIECCE KOMMYHUKAIIUU C IPYTUMH JIFOIbMHU
(mmarnor B mape, B MaJioi rpymme u T. 1.);

* IIPEJCTABNISATh B YCTHOM WM MUCBMEHHOW (hopMe pa3BEepHYTHIA IUIaH COOCTBEHHOMU
NeSTeNIbHOCTH; COOI0aTh HOPMbI MyOJUYHOM peuM, PEriaMeHT B MOHOJIOTE€ M JUCKYCCHH B
COOTBETCTBUM C KOMMYHHUKATUBHOM 3a/1a4eii;



* BhICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (Cy)KJIEHWE) W 3alpalluBaTh MHEHHE NapTHEpa B
paMKax Juanora;

* IPUHUMATH PEIICHUE B XOJIE TUAJIOTA H COTIIACOBBIBATH €TO C COOCCETHUKOM;

* CO3/1aBaTh NMUCHMEHHBIE «KIWIIMPOBAHHBIC» U OPUTHHAIBHBIE TEKCTBHI C HCIOJIB30BaHUEM
HEOOXOUMBIX PEYEBBIX CPE/ICTB;

* UCIIOJI30BaTh BEpPOAIbHBIC CPENCTBa (CPEACTBA JIOTHUECKOW CBSI3U) /IS BBIJCICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

* HCIIONIb30BaTh HEBEpOATbHBIE CPENCTBA WM HATJISATHBIE MaTepUalbl,
MIOJITOTOBJICHHbIE/OTOOpaHHBIE O PYKOBOJICTBOM YUHUTEJIS;

* /1eNaTh OLEHOYHBIM BBIBOA O JOCTIKEHMM L€ KOMMYHHUKAI[MM HETOCPEACTBEHHO IOCIe
3aBepUICHHs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBBIBATH €TO0.

12. ®opmMupoBaHUE U PA3BUTUE KOMIIETEHTHOCTU B OO0JIACTH HCIIOJIb30BAHUS
nH(OPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TexHoNoru# (nanee — MKT). OOyuaromuiicss CMOXKeT:

* [IeJICHANIPABJICHHO MCKAaTh M MCIIOJIb30BaTh MH(OPMALMOHHbBIE PECypChl, HEOOXOAUMBIE IS
penieHust yaeOHbBIX U MPAaKTUYECKHUX 3a/1a4 ¢ momoiibto cpeacts UKT;

* BBIOMpATh, CTPOUTH M UCIIOJIB30BATh aJIEKBAaTHYIO HHPOPMAIIMOHHYIO MOJIENb JUIsl Iepeauu
CBOMX MBICJICH CpPEJCTBAMHU €CTECTBEHHBIX M (DOPMaNBHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUSIMHU
KOMMYHHKAIUH;

* BBIJCIATH MH()OPMAIIMOHHBIN aCIIEeKT 3aa4H, OIEPHPOBAThH JAHHBIMHU, UCIIOIB30BaTh MOJIENb
pelIeHus 3a/1a4H;

* UCTOJb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMH (BKJIIOYas BBHIOOD aaeKBAaTHBIX 3ajjayue
HMHCTPYMEHTAJIbHBIX MPOrPAMMHO-ANIMAPAaTHBIX CPEJCTB U CEPBUCOB) AJIs PeIlIeHUs] HHOOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX Y4eOHBIX 3a7ad, B TOM YHCJIE: BBIUMCIICHHE, HAMMCAHUE MUCEM, COUYMHEHUH,
JOKJIaJI0B, pedepaToB, CO3/IaHUE MPE3CHTALUH U JIp.;

* UCMOJIb30BaTh HHPOPMAIIHIO C YIETOM ITUYECKUX U MTPABOBBIX HOPM;

* co3aaBaTh HH(POPMAIMOHHBIE PECYPCHI PA3HOTO THIIA U JUIS PA3HBIX ayJUTOPUH, COOII0IaTh
MH(OPMAIMOHHYIO TUTHEHY U MpaBuia HHOOPMAIIMOHHON O€30MacCHOCTH.

IIpeameTHbIe pe3yJbTaThI

BbInyCKHHUK Hay4MTCs:

* XapaKTEepPH30BaTh OCHOBHBIE METO/IbI TIO3HAHUS: HA0IIOIeHNEe, H3MEPEHHE, IKCTIEPHUMEHT;

* OIUCHIBATh CBOMCTBA TBEP/BIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BEACTAS UX CYIIECTBEHHBIC
NIPU3HAKH;

* PacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TOHSATHH «aTOM», «MOJICKYJa», «XHMHYECKHH
JJIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOXKHOE BEIIECTBO», «BAJCHTHOCTBHY, «XMMHUYECKAs PEaKLUs»,
UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMMH;

* pPacKpbIBaThb CMBICI 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TeopHH;

* pasnIMyaTh XUMHUYECKHE U (PU3UICCKUE SIBICHUS;

* Ha3bIBaTh XUMHUECKUE IJIEMEHTHI;

* OIpPEIEIATh COCTAB BELIECTB MO UX (opMyaMm;

* OIPENEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSX;

* ONPEIEINATh TUIl XUMUYECKUX PEaKIIHIA;

* Ha3bIBaTh NPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

* BBISBIISITh NPU3HAKH, CBHICTEIHCTBYIONIME O NMPOTEKAHWH XMMHUYECKOH PEeaKIuH TpU
BBITMOJIHEHUN XMMHYECKOTO OIIBITa;

* COCTaBIIATH (POPMYJIbI OMHAPHBIX COETUHEHUN;

* COCTaBIISITh YPABHEHUSI XUMHUECKUX PEAKIINIA;

* co0moaaTh npaBmiIa 6e30MacHoOi padoTHl IPU MPOBEICHUU OTIBITOB,;

* [10JIb30BAThCS 1aOOPATOPHBIM 000PYAOBAHUEM U MOCYI0M;

* BBIYHCIISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEIIIECTB;

* BBIUUCIIATH MAaCCOBYIO JI0JII0 XUMHUYECKOTO JIEMEHTa 0 (OopMyJie COeTUHEHMS;

* BBIUUCIIATH KOJIMYECTBO, 00BEM HIIM Maccy BEIIECTBA IO KOJIMYECTBY, 00bEMY, Macce



peareHTOB WX NMPOJYKTOB PEAKIINH;

* XapakTepu3oBaTh (hU3MUECKHE UM XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB: KHCIOPOAa U
BOJIOPOAA;

* TIOJTy4aTh, COOMPATH KUCIOPO ¥ BOJOPO/I;

* pacro3HaBaTh OMBITHBIM MIyTEM ra3000pa3Hble BEIIECTBA: KHCIOPO, BOJAOPO/;

* pPacKpbIBaTh CMBICI 3aKOHAa ABOTaJipo;

* PacKpbIBaTh CMBICI MOHATUHN «TETIOBOM 3(PPEKT peakuun», «KMOJISPHBII 00beM»;

* XapakTepu3oBaTh (PU3NUECKHE U XMMHUECKHE CBOICTBA BOJIBI;

* PAaCKpbIBaTh CMBICII TOHATHS «PACTBOPY;

* BBIUUCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BELLIECTBA B PACTBOPE;

* [IPUTOTOBJISATH PACTBOPHI C ONPEACIICHHON MAacCOBOM J10JI€H paCTBOPEHHOI'O BEILIECTBA;

* Ha3bIBaTh COEAMHEHUS N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

* XapakTepHu30BaTh (PU3NUECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: OKCUJIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

* ONpeNEeNsATh NPUHAMJICKHOCTh BEUIECTB K ONPEAECIIEHHOMY KJIacCy COCUHEHUN;

* COCTaBJIATH (OPMYJIbI HEOPraHMUECKUX COCTUHEHUM N3YUEHHBIX KJIaCCOB;

* IIPOBOJIUTH OMBITHI, IOATBEPKAAIONINE XUMUUECKHE CBOMCTBA N3yUYEHHBIX KJIaCCOB
HEOpPraHMYECKUX BEILECTB;

* Pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KUCJIOT U IIEJIOUYEHN 10 U3MEHEHUIO OKPACKU
WHJUKATOPA;

* XapaKTEPHU30BaTh B3aUMOCBSA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCUHEHUN;

* packpsiBaTh cMbIci [lepuonnueckoro 3akoHa JI.11. Menneneesa;

* 00BACHATh (PU3MYECKHI CMBICI aTOMHOTO (IOPSIKOBOT0) HOMEpa XHMHUYECKOTO 3JIEMEHTa,
HOMEPOB IpynIibl U iepuoja B nepuoguyeckoit cucreme /.M. Menzaeneena;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJIeIax
MaJIbIX [IEPUOJIOB U TJIABHBIX MOATPYIIIL;

* XapaKTepHU30BaTh XUMUYECKHE AIEMEHTHI (OT BOJIOPO/IA 10 KaJIbIIHsI) HA OCHOBE MX
MOJIOXKEeHUS B neproandeckoit cucreme .M. MenaeneeBa u 0COOEHHOCTEH CTPOSHUSI UX ATOMOB;

* COCTaBIISITh CXEMbI CTPOEHUs aTOMOB MepBbIX 20 351eMeHTOB nepuoguueckoi cucremst 1. 1.
Menpeneena;

* PaCKpbIBaTh CMBICII MOHATHI: «XUMHUUYECKasl CBA3bY, «3JIEKTPOOTPULATEILHOCTD);

* XapaKTEepPH30BaTh 3aBUCUMOCTH (DU3MYECKHX CBOWCTB BEIIECTB OT THUIA KPUCTATUINIECKON
pEIIETKY;

* OMpEAENATh BUJ XUMUYECKON CBA3H B HEOPTaHUYECKUX COECTMHEHUSX;

* 1300paxkaThb CXEMBbI CTPOCHHUSI MOJIEKYJ BELLIECTB, 00pPa30BaHHBIX PA3HBIMHU BUIAMH
XUMHYECKHUX CBI3EH;

* PacKpbIBaTh CMBICI  IOHATHM  «UOH»,  «KAaTHOH», «aHHOH»,  «3JIEKTPOJIUTHI»,

«HEDJIEKTPOJIUTHDY, «QIEKTPOJIUTHYECKAs OUCCOLMALUL», «OKHCIUTENb», «CTEHEHb
OKHCJIEHUS» «BOCCTAHOBUTENDY, KOKUCIEHHUE», KBOCCTAHOBIICHHUE);

* OIPEAEIATH CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCINHEHUM;

* PaCKpBIBaTh CMBICJI TEOPUU JIEKTPOJUTHUECKON TUCCOLMALINH;

* COCTaBJIATh YPABHEHMS JJIEKTPOIUTUYECKON TUCCOUNALMNA KUCIIOT, IIeJI04EH, CONIeH;

* O0BSCHATH CYLIHOCTh MPOIECCA ANEKTPOIUTUYECKON TUCCOLMALIMU U peaKUii HOHHOTO
00MEHa; COCTaBJISATH IOJIHbIE U COKPAILICHHbIC HOHHbIE YPAaBHEHHSI PEaKIIMi OOMEHa;

* OIPENEIIATh BO3MOKHOCTh IPOTEKaHUs PEAKIIUI HOHHOTO OOMEHa;

* IIPOBOJUTH PEAKIMH, TOATBEPIKIAIOIINE KAUECTBEHHBII COCTaB pPa3InYHbIX BEILIECTB;

* OIPEAEIATh OKUCIUTEND U BOCCTAHOBUTEID;

* COCTaBJIATh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

* Ha3bIBaTh (PAKTOPHIL, BIUSIOLINE HA CKOPOCTh XUMUYECKOUN peaKuy;

* KJIaCCU(HUIMPOBATH XUMUYECKUE PEAKIIUH 110 Pa3IMYHBIM MPU3HAKAM;

* XapaKTEpHU30BaTh B3aUMOCBSI3b MEXy COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAILIOB;

* MPOBOAMTH OIBITHI 10 MOJYYEHHIO, COOUPAHUIO M U3YYEHUIO XUMHUYECKUX CBOMCTB
ra3o00pa3HbIX BEIECTB: YIIEKUCIIOro ra3a, aMMHUaKa;



* pacro3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBINA I'a3 U aMMHUAK;

* XapaKTepHU30BaATh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHHUEM M CBOMCTBAaMHU METAJJIOB;

* Ha3bIBaTh OPraHUYECKHE BEIEeCTBa MO UX (popMyJie: METaH, 3TaH, ITUIIEH, METaHOJI, 3TaHOJI,
[JIMLEPUH, YKCYCHAsl KUCIIOTa, aMUHOYKCYCHAs KUCJIOTa, CTEApUHOBAs KUCII0TA, OJIEMHOBAS KUCIIOTA,
TJII0KO033;

* OLICHMBATH BJIMSHUE XUMHUYECKOTO 3arpsI3HEHUS OKPYKAKOUIEH CPEIbl HA OPraHU3M YEJIOBEKa;
IPaMOTHO 00paIaThCs C BEIECTBAMHU B TIOBCETHEBHOM KU3HU

* ONpPEAENATh BO3MOXKXHOCTbD MPOTEKAHUS PEAKLIINI HEKOTOPBIX MPEICTABUTENEH OPTaHUYECKUX
BEILIECTB C KUCIOPOAOM, BOAOPOJAOM, METAJTIAMH, OCHOBAHUSMHU, TAJIOTEHAMM.

a

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHUTHCS

* BBIIBUTAThH M IPOBEPSATH SKCIEPUMEHTAIILHO TUIIOTE3B O XUMHUECKHX CBOMCTBAX BEIIECTB HA OCHOBE
UX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYIIAaTh B XMMUYECKHE PEAKLIUH, O XapaKTepe H MPOIYKTax
Pa3ITMYHBIX XUMUYECKHX PEAKIIHIA;

* XapaKTepH30BaTh BENIECTBA [0 COCTaBY, CTPOSHHIO U CBOMCTBAM, yCTaHABIMBATH IPUUNHHO-
CJICZICTBEHHBIC CBSI3U MEXAY JaHHBIMU XapaKTEPUCTHKAMH BEILECTBA;

* COCTaBJIATH MOJICKYJISIPHBIC U ITOJHbIC HOHHBIC YPAaBHEHHSI IO COKPAILICHHBIM HOHHBIM YPaBHEHUSIM;

* IPOTHO3MPOBATH CIIOCOOHOCTH BELIECTBA MPOSBIISATH OKUCIUTEIEHBIE NIIM BOCCTAHOBUTEIIHHBIC
CBOICTBA C Y4E€TOM CTENICHEeH OKHCIICHUSI AJIEMEHTOB, BXOASIINX B €T0 COCTaB;

¢ COCTaBJIATb YPABHCHUSA peaKHHﬁ, COOTBCTCTBYIOIIHMX IMOCJICAOBATCIILHOCTH npeBpameHHf/'I
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBIJIBUTATh U MIPOBEPSATH SKCIIEPUMEHTAIBHO THUITOTE3BI O Pe3yIIbTaTax BO3ACHCTBUS pa3IMIHbIX
(hakTOpOB Ha U3MEHEHUE CKOPOCTH XUMUYECKOH peakln;

* HCIOJB30BaTh MPUOOPETEHHBIE 3HAHUSA AJIS1 SKOJIOTHUECKH TPaMOTHOTO TMOBEIEHHS B OKPYKAIOIIEH
cpere;

® HUCIIOJIB30BaTh HpI/IO6peTeHHBIe KIIFOUYEBBIC KOMIICTCHIIUU IIPH BBIITOJIHEHUH ITPOCKTOB U yqe6H0-
HCCIIEI0BATENbCKUX 3a/]a4 110 H3YUYEHHUIO CBOMCTB, CIIOCOOOB MOTYYEHHUS U PACIIO3HABAHHS BEILIECTB;

* 00BEKTHBHO OLICHUBATh HH(GOPMAIIHMIO O BELIECTBAX M XMMUYECKUX MPOLEccax;

* KPUTHYECKH OTHOCUTHCS K IICEBJOHAYYHOI HHpOpMaLuK, HeZOOPOCOBECTHOM peKIaMe B CPeCTBAX
MaccoBOH HH(MOpMAIINK;

¢ OCO3HaBaTh 3HAYCHUEC TCOPETUYCCKUX 3HAHUH 110 XUMHUU JJIsL HpaKTH‘ICCKOﬁ JACATCIIBbHOCTHU YCJIOBCKA,

* C03/1aBaTh MOJIEJIM M CXEMBI JIsl pellieHns1 YIeOHBIX U T03HABATENILHBIX 3aJ]a4; IOHUMATh
HEOOXOIUMOCTH COOJIIOJICHUS IPEATICaHUM, IpeATaraeMbIX B HHCTPYKIHUSAX MO UCTIOJIB30BAHUIO JIEKAPCTB,
CpencTB OBITOBOM XUMHU H JIP.



Cooeporcanue yueonozo npeomema. 8 knacc
HayvajgbHble NOHATHS U 3aKOHbI XUMHH (204.)

Tesma u BemecrBa. CBoiicTBa BeIIECTB. OTAIOHHBbIE (U3MUYECKUE CBOICTBA BEIIECTB.
Marepuansl U MaTepuasioBeneHue. Poib XUMHMM B JKM3HHM COBPEMEHHOro obOmiectBa. OTHOIIEHHE
o01iecTBa K XUMHUH:XeMohins u xemodoous.

Metoabl u3yuenusi xumuu. HaGmonenune. DkcriepumenT MonenupoBanue. Mogjenu
MaTepHUaJbHbIE U 3HAKOBbIE UJIU CUMBOJILHBIE.

I'azer. 7Kuakocru. Teépasie BemecrBa. B3anMHBIE 1epexoapl MEXIy arperaTHbIMHU
COCTOSTHUSIMH BEIIECTBA: BO3rOHKAa (cyOnuMmanusi) W JecyOnumarivsi, KOHJEHCAlMsi W HCIapeHHe,
KPUCTAJUIN3ALUs U [IJIaBJICHUE.

du3znyeckue siBjeHHs. YucTbie BemecrBa M CMeCH. ['OMOreHHbIE W TE€TEPOTCHHBIE CMECH.
Cmecu razoo0pasnble, kuakue U TBEpabie. CrmocoObl pa3ieneHus CMeced: TeperoHkKa, Win
TUCTWUISIIMS, OTCTauBaHHe, (PUIBTpOBaHME, KPHUCTAJUIM3AIMs WM BbIIapUBaHUE. XpoMaTorpadus.
[Ipumenenue 3TUX coco60B B 1a00PaTOPHOI MPaKTHKE, HA TPOU3BOJCTBE U B OBITY.

XuMH4YecKHe 3JIeMeHTbl. ATOMBI U MOJNEKyJbl. [IpocThie U ciiokHbIE BellecTBa. AJIOTPONUS Ha
npuMepe kucinopojga. OCHOBHBIE TOJIOKEHHSI aTOMHO-MOJIEKYJsipHOoro yuenus. Honel. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3Haku (CHMBOJIbI) XMMHYECKHMX 3JIeMeHTOB. MH]opmaius, KOTOpyl0 HeCyT 3HaKu
XMMHMUYECKHUX 3JIEMEHTOB. JTHUMOJIOTUS HA3BAaHUN HEKOTOPBIX XMMHUYECKUX DJIEMEHTOB.
[lepuonnueckas Tabnuua xumuyeckux siaemenToB . M. MenzaeneeBa: KOPOTKONEPUOIHBIA H
JUITMHHOTIEpUOIHBIN BapuaHThl. [leproas! u rpynmel. ' maBHas u mo6ouHas noAarpymnmns! wim A- u b-
rpynnsl. OTHOCUTENIbHAs aTOMHAs Macca.

Xumuueckue ¢opmyanl. Munexcsl u xoddduimentsl. OTHOCUTENbHAsT MOJIEKYJISApHas Macca.
MaccoBast 70151 XUMHYECKOTO 3JIeMEHTa B coeAuHeHHH. MHpopMmalus, KOTOpyI0 HECyT XUMHUYECKHE
(bopmyIbI.

BanentHocTh. CTpyKTypHBIE (OpPMYIBl. XUMHUYECKHE DJIEMEHTHI C MOCTOSHHON M IepeMeHHOU
BaJICHTHOCThIO. BbBox Qopmysnsl coenvHeHuss 10 BaleHTHOCTH. OrpeneneHue BaJeHTHOCTH
XUMHAYECKOTO 3JIeMeHTa 1o ¢opmyse BemiectBa. CocTaBleHUE HAa3BaHWN COEAMHEHHH, COCTOSAIINX M3
JBYX XMMHUYECKUX 3JIEMEHTOB, 110 BaJICHTHOCTHU. 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.

Xumudyeckue peakuum. PeareHTbl M TPOAYKTH peakiuu. [IpU3HaKM XUMHYECKHX PpPEAKIIH.
VYcnoBust uX NpoOTEKaHHs] W MpeKpameHusd. Peaknum ropeHus. DK30TEPMUYECKHE U HHAOTEPMUUYECKUE
peakiuu.

3aK0H cOXpaHeHHMsl MacChl BellecTB. XuMmMuyeckue ypaBHeHUs. COCTaBIE€HHME XMMHYECKUX
ypaBHeHui. THpopManus, KOTOpYI0 HECET XUMUYECKOE YpaBHEHUE.

Knaccudpukanys XMMUYECKUX peakUMi MO COCTaBy M YMCIY pPEareHTOB M NPOAYKTOB. THIIBI
XUMHUYECKHX peakuui. Peaknum coenvHeHus, pasioKeHus, 3amelleHus U obmeHa. Kartanusaropsl u
KaTtanu3 JlemoHcTpanuu.

Komnekuust MarepuaioB ¥ U3A€IUN U3 HUX.

Monenu, ucrnosib3yeMble Ha ypokax (pusuku, Ouosnoruu u reorpapuu. OObEMHBIE U IIAPOCTEPKHEBBIE

MO/IETTM HEKOTOPBIX XMMHUUECKHX BellecTB.Moaenu KpUCTaJUIMYECKUX PEHIETOK.

Cobupanue npudopa Jij1s MOTyUYeHHs ra3a U IpoBepKa ero Ha repMeTHYHOCTh. Bo3ronka cyxoro npja,

vojaa wiv HadTamuHa.

ArperaTHbl€ COCTOSIHUS BOJBI.

Paznenenne 1Byx HECMENIMBAIOIINUXCS KUIKOCTEN C MIOMOLIBIO IEIUTENBHOW BOPOHKU. JJUCTHILIATOD U
ero pabora.



YcranoBka 1715 GuinbTpoBaHus U e€ paboTta.Y cTaHOBKa sl BhIIapUBaHUs U €€ padoTa.
Komnnexust 6bITOBBIX TPUOOPOB AJIst GUIBTPOBAHUS BO3AYXA.
Paznenenue kpacsmiero BemiecTBa (promactepa ¢ MOMOIIbIO OymaskHOHM xpomaTorpaduu. Moaenu
JIOTPOMHBIX MOIU(PHUKAIMNA YTIIepoa U Cephl.
ITonyuyenue o30Ha.
[TopTpeTst . 4. bepuenunyca u /1. 1. Menneneena.
Koporkonepnoauelii u JUIMHHONIEpUOAHBINA BapuaHThl [lepmoanueckoit cucremst [[. M.
Menneneena
KonctpyunpoBanue mapoctepKHeBbIX Mojienel MoieKy. AnnapaTt Kumnmna.
Paznoxenue buxpomara aMMoHUs. ['opeHue cepbl U MarHUEBOW JICHTHI.
OnpIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHHS MACChI BEILIECTB.
['openue docdopa, pacTBopeHHE MPOIYKTa TOPEHHS B BOJAE U HCCIEJAOBAHUE IMOTYYECHHOTO
pacTBopa JIAKMYCOM.
B3aumopaencTBue COSIHON KUCIOTHI C IUHKOM.
[Monyuenue runpokcuna meau(ll) u ero paznoxkeHue npu HarpeBaHUU.

JlabopaTopHble ONBITHI.

O3HakoMJIEHHE € KOJUIEKIHEeN 1a00paTOpHOM MOCY/IbI.

[IpoBepka nmpubopa 11 MoJIy4eHUs: ra30B Ha FEPMETUYHOCTb.

O3HakoMJIEHHE ¢ MUHEpaJlaMH, 00pa3yIOLUIMMH TPAHHUT.

[IpuroTroBneHue reTreporeHHON CMeCH MOPOILIKOB CEPhI U JKEJIe3a U UX pa3/IeieHHeE.
B3aumoneiicTBue pacTBOpOB XJIOPUIOB U HOJIUIOB Kallusl C paCTBOPOM HHUTpaTa cepedpa.
[Monyuenue runpokcuna meau(ll) u ero B3auMopelicTBUE C CEPHOM KHCIOTOM.
BzaumopeiictBre pacTBopa cobl ¢ KUCIOTOM.

O N s LD E

[TpoBepka 3aKkoHa COXpaHEHUS MACChl BELIECTB Ha MPUMEPE B3aUMOJCHCTBUS METOUYH U
KHUCJIOTBI.

9. IIpoBepka 3aKkOHA COXPAHEHHUS MACCHI BELIECTB Ha MPUMEPE B3aUMOJICHCTBUS METOYHN U
commkenesa (111).

10. Pa3noxxeHre nepokcuia Bogopoia ¢ momorpko okcuaa mapranna (1V). 11.3amemenne
KEJIe30M MEeIM B METHOM KYIIOpOCe.
IIpakTnyeckue padoThl.

1. 3makoMcTBO ¢ JabopaTopHBIM OOOpynoBaHueM. [IpaBuia TeXHHKH O0€30MACHOCTH TPHU
pabote BkabuHeTe XuMun. Hexoropeie BUABI padoT.

2. OuncTKa TOBapEHHOM COJIH.
BaxHeiilue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB.

KosnyecTBeHHbIE OTHOIIEHUA B XuMuu (184.)

CocraB Bo3ayxa. [lonstie 06 00beMHOM A0J1€ ((¢) KOMITOHEHTA IPUPOAHON ra30BOM CMECH —
Bo3ayxa. Pacuer o0bemMa KOMIIOHEHTA ra30BOM CMECH TI0 €ro 00BEMHOM 701 ¥ HA000POT.

Kucnopon. O3son. [Ilomyuyenue xkucnopoma. CoOupaHue U paclo3HaBaHHE KHUCIOPOAA.
XUMUYECKUE CBOMCTBA KHCJIOPOJA: B3aMMOJACHWCTBHE C MeETalJIaMH, HEMEeTalllaMd M CIOKHBIMH
BeniectBami. [Ipumenenue kucinopoaa. KpyroBopor kuciaopoa B IpUpo/e.

Oxcuapl. OO6pazoBaHre Ha3BaHUN OKCHIOB 10 Ux Gopmynam. CoctaBieHue Gopmys OKCHIOB O
ux Ha3BaHUAM. [IpeacTaBuTenu OKCHIOB: BOJIa U YIJIEKHUCIIbIN ra3, HerauéHasi U3BeCTb.

Bonopoa B mpupone. @Pu3nyeckue M XMMUYECKHE CBOKMCTBA BOAOPOJA, €ro IMOJYyYEHUE U
MIpUMEHEHHE.



Kucnotsl, ux coctaB u ux kinaccudukanus. Manukaropsl. Tabnuia pactBopumoctu. ComnsiHas 1
cepHasi KUCIIOThI, UX CBOMCTBA U MPUMEHEHHE.

Comu, ux coctaB 1 Ha3BaHus. PacTBopuMocTh coJieid B Boze. [IpeacTaBurenu cosieid: Xaopumg
HaTpusi, KapOoHaT HaTpus, hochar KaIbIHs.

[TocTrossnHass ABorangpo. KommuectBo BemectBa. Monb. MomsipHas macca. KpaTHble equHUIIBI
U3MEPEHHS KOJIMYECTBA BEIECTBA — MIJIIMMOJb U KUJIOMOIb, MIJITUMOJISIPHAS. U KMIIOMOJISIPHAs MacChl
BEIIIECTBA.

PacyeTsl ¢ ucnonp30BaHHWEM MOHSATUN «KOJIMYECTBO BELIECTBA», «MOJIIpHAS Maccay,
«MOCTOSIHHAIABOTaJIPO».

3akoH ABoranapo. MosipHblii 00beM ra3o00pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTH
OJIHOTO rasa Mo JIPyromy.

KpaTHble e qMHAIIBI H3MEPEHUS — MUJUTUMOJIIPHBIA U KUJIOMOJIIPHBIA 00BEMBI Ta3000pa3HBIX
BEIIECTB.

Pacuersl ¢ ucCronb30BaHUEM TMOHSATUN «KOJMYECTBO BEIIECTBa», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra3oBy, «IIOCTOSIHHAs ABOTaipoy.

Pacuersl ¢ WcCronb30BaHUEM TOHSATHN «KOJHMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30By», «YUCIO ABOTaJpoy.

I'unpocepa. Kpyrosopor Boasl B mpupoge. @usznyeckue U XUMHUYECKHUE CBOWCTBA BOJIBI:
B3aUMOJEHUCTBUE C OKCHIAMMU.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHMI1 B BoJie. I3MEeHEeHUE OKpacKu MHIIUKATOPOB B
uiesiouHoi cpeze. [IpencraBurenu mienode: ruApOKCUIbI HATPUS, KAJIUS U KaJIbIHsl.

PactBoputens u pactBopéHHOe BemiecTBO. PactBopsl. PactBopenme. I'mapatel. MaccoBas nons
pacTBOopéHHOro BemiecTBa. PacueThl, CBsS3aHHBIE C HCIOJNB30BAHHEM TIOHATHS «MaccoBasl JOJs
PacTBOPEHHOTO BEILIECTBAY.

Jdemoncrpanuu.
Omnpenenenue coaepkaHus KUCIOPO/ia B BO3AYXE.
[TonydyeHue Kuciopoja pasjoXKEHHEM IepMaHraHaTa Kalus U nepokcuaa Bojpopoaa. CoOupanue
METOJIOM BBITECHEHHMSI BO3yXa U BOJBL.
Pacno3naBanue kucmopona.
I'openne mMaraus, xenesa, yris, cepsl U pocdopa B kucinopoze. Komnekius okcuio
[Tonyuenue, cobupanue u pacrno3zHaBanue Bojiopojaa.l openue Bogoposa.
Bzaumoneiicteue Bomopona ¢ okcuaom meau (I1). Komtekuus muHepanbHbIX KHUCIOT. IIpaBuio
pasbaBiieHnst cepoit KUcaoThl. Koutekius coei.
Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
HekoTtopbie MeTaiibl, HEMETaUIbl U COEJUHEHHs] KOJMYecTBOM BemlecTBa B 1 monb. Mojenb
MOJIIPHOTO 00beMa ra3000pa3HbIX BELECTB.
Konnekuust ocHoBaHuii
JlaGopaTopHble ONbITHI.
12. TlomyTHeHHe U3BECTKOBOI BOJIbI MIPH MPOIYCKAHUN YTIEKUCIIOTO Ta3a.
13. Tlomydenue BOoAOpO/Ia B3aNMOICHCTBHEM ITUHKA U COJISTHOW KHCIIOTHI.
14. Pacno3HaBaHue KUCIOT UHAUKATOPAMH.
15. H3meHeHME OKpACKU MHIAMKATOPOB B IIEIOYHON CpeJie.
16. OsnakomiieHHE ¢ TpemapaTamMH JOMAITHEH WM HIKOJBHON anTeYKu — pacTBOPaMU
MEPOKCUIABOAOPO/IA, CIIUPTOBOM HACTOMKH MOJIa U HAIIATBIPHOTO CIIUPTA.
IIpakTnyeckue padoThl.
3. Tlomydenue, cobupaHue u pacro3HaBaHUE KUCIOPOJA.



4. TlomydeHue, coOupaHue U pacro3HaBaHUE BOJOPOJA.
5. IlpuroroBieHue pacTBOPOB COJIEH ¢ MX 3aaHHOM MacCOBOM JOJIEH.

OcHOBHBIE KJIacChl HeOPpraHnyeckux coeqnuenuii (10u.)

O6o00mmenue cBeneHnid 00 OKCHIAX, WX KilacCHU(UKAIMN, Ha3BaHUAX U CBOMCTBaxX. CroCOOBI
TOJTyYEHHUsT OKCHJIOB

OcHoBaHus, WX KiIacCH(pUKAIMs, Ha3BaHUA U CBOWCTBA. B3ammojelcTBHE C KHCIOTaMH,
KHCJIOTHBIMH OKCHUJIaMHU M COJIIMH. PasnmojkeHwe HepacTBOPUMBIX OCHOBaHHU. CrocoOBl MOTydYeHUs
OCHOBaHHIA.

Kucnotel, wux kmaccudukamus © Ha3BaHusa. OOmmME XUMHUYECKHE CBOWCTBA  KHCIIOT.
B3anMopeiicTBue KHCIOT ¢ MeETalUIaMHU. ODJIGKTPOXUMHUYCCKUA psIi  HANPsDKCHUH  METaslIoB.
BzaumMoneiicTBue KHCIOT C OKCHIAMH METANIOB. B3anmMmoaelcTBHE KHCIOT C OCHOBAaHUSIMH —
peakuuss HeWTpanuzanuu. B3aumonelicTBue KuciaoT ¢ coisiMu. [lomydeHue OECKHUCIOPOIHBIX U
KHUCJIOPOJICOACPKAUTUX KUCIOT.

Comu, ux xiaccudukamus U cBoiicTBa. B3ammopeiicTBue coiield ¢ MeTamiaMu, OCOOEHHOCTH
3TUX peakuui. BzaumonencTBue couaei ¢ COISIMH.

['eneTndeckue psiapl MeTaUla M HeMeTauia. [ 'eHeThdyeckasl CBsi3b MEXKIY Kilaccamu
HEOPTaHMYECKHUX BEIIECTB.

JlaGopaTopHBbIe ONBITHI.
17. B3zamMmojeiicTBHE OKCHOA KAJIBIHS C BOIOH.
18. TlomyTHeHHME U3BECTKOBOM BOJIBI.
19. Peaxnus HeHTpanu3zanuy.
20. Tlomyuenue ruapokcuna meau (1) u ero B3aumoseiicTBIE C KHCIOTOM.
21. Pasnoxenne ruapokcuna meau (1) npu HarpeBanuu.
22. BzaumopeicTBUE KHCIIOT C METAUIaAMHU.
23. BisaumMopeicTBUE KUCIIOT C COJISIMU.
24. O3HaKOMJICHHE C KOJUICKIIUEH COJICH.
25. Bzaumoneiictue cynabdara meau (11) ¢ sxenesom.
26. BzauMmopeiicTBHE COJEH C CONISIMU.
27. Tenermdeckas CBsI3b Ha MPUMEPE COCTUHECHUH MEJIH.
IIpakTH4eckune padoThl
Pemenne skciepruMEHTAIBHBIX 3a7a4.

[Iepnonnueckuit 3akoH u llepuogmyeckas cucrema xumudeckux 3ieMeHToB /.M. Menneneesa u
cTtpoeHnue aroma (94.)
EcTecTBenHble cemMeicTBa XUMHUUECKHUX 3JIEMEHTOB: IIEJI0YHbIE U II€JI0YHO3EMEbHbIE METaLIIbI,

rajJioreHbl, UHepTHBIE (OaropogHbie) razel. AMMOTEPHOCTh. AM(OTEpHBIE OKCUABI U THAPOKCHIBI.
KomrutekcHbie comnm.

Otkpeitie JI. . MenneneeBbiM Ilepuomunyeckoro 3akoHa u co3nanue um llepumomgmyeckoii
CHCTEMBI XHUMUYECKHUX DJIEMEHTOB.

ATombl Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHUU
aToMoB. Jloka3zaTenbCcTBa CIOXHOCTH cTpoeHHUsi atomoB. OmbIThl Pesepdopma. [lnanerapHas momens
CTPOEHHS aToMa.

CocTtaB aTOMHBIX sJep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAsI aTOMHas Macca. B3aumMocBs3b
MOHITHHA «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI aTOMHAs Maccay.

Muxkpomup. DnekTpoHbl. CTpPOSHHE AJIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHUX JJIEMEHTOB
NeNe 1-20. [TonsiTre 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.



W3oronbl.  ®usnueckuit cmbicn  cumBoiuku  Ilepuoguueckoit  cucrembl. CoBpeMeHHas
¢dopmynmpoBka [leproamueckoro 3akoHa. MI3MEHEHUs] CBOHCTB JIEMEHTOB B IEPHOAAX M TPYTIAX, KaK
(GyHKIUS CTPOSHUSI 3JIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepUCTUKA DIIEMEHTA-METAUIa U JJICMEHTA-HEMETAJlIa 10 HMX IIOJIOKCHHUIO B
[Tepnoanueckoii cucreme xuMuueckux 3aemeHToB 1. 1. Menneneena.

JdemoncTpanmnu.

Paznuunble popmbl TAOIHIl TEPUOTUUECKON CUCTEMBI.

MopenupoBanue nocrpoenust Ilepumonnueckon cucremsl [[. M. MenneneeBa. Monenu aToMoB
XUMHUYECKHUX 3JIEMEHTOB.

Mopenu aToMOB 351eMeHTOB 1—3-ro neprooB

JlaGopaTopHble ONBITHI.
28. Tlomyuyenue ampOTEPHOTO THIPOKCHAA U HCCIECTOBAHNE €TO CBOMCTB.

Xumudeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHBIE peakuun (114.)
HMonnast xumuueckas cBSI3b. I/IOHBI, O6p330BaHHBIe aTOMaMU METAJIJIOB 1 HEMETAJIJIOB. CXGMBI

00pa3oBaHMsl MOHHOW CBS3W IJisi OMHApHBIX coequHeHWW. MoHHBIE KpUCTaUIMUECKHE PEmETKH U
(u3nyeckre CBOMCTBA BEIIECTB C 3TUM THIOM pewéTok. [TonsTie o hopMyIIbHON eMHUIIE BEIIECTBA.

KoBanentHast xumuueckas CBsi3b. OJEKTPOHHbIE U CTPYKTypHble (opmynbl. Ilonstue o
BajeHTHOCTH. KoBaneHTHas HemosgpHas cBA3b. (Cxembl 00pa3oBaHUs KOBAJCHTHOW CBSI3U JUIA
OMHApPHBIX CcOeAMHEHUNH. MOoJeKyIsipHbIE U AaTOMHBIE KPHUCTAJUIMUECKHE pEeUIETKH, W CBOWCTBA
BEILECTBC 3TUM TUIIOM PEIIETOK.

DNEeKTPOOTPULIATENbHOCTh. Psin anekTpooTpuniarenbHocTu. KoBasieHTHAsI mosisipHasi XUMUYecKas
cBsi3b. Jlumonb. Cxembl 00pa3oBaHUs KOBAJEHTHOM MOJSPHOM CBsA3M Al OMHAPHBIX COCTUHEHUU.
MonekyJiapHbIe U ATOMHBIE KPUCTAJUIMYECKUE PEMIETKH, U CBOMCTBA BEWIECTB C 3TUM TUIIOM PELIETOK.

Meramnueckass XUMHYECKasi CBA3b M METAJUIMYECKas KpucTaumueckas pemérka. CpoiicTBa
BEILECTB C TUM THUIIOM PEIIETOK. EquHas npupoga XUMUYECKUX CBSI3EH.

Crenenb okucieHusd. CpaBHEHME CTENEHM OKHUCJIEHUS M BajeHTHOCTU. [IpaBuma pacuéra
CTeneHEeHOKUCIeHHs 110 GopMyJiaM XUMUUYECKUX COSAMHEHUN.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu. OnpeneneHue CTENEeHEeW  OKHUCICHHS A
3JIEMEHTOB, OOpa3yloIIMX BeUIeCTBa pPa3HbIX KilaccoB. Peakuuu HMOHHOro oOMEHa M OKHCIUTEJIBbHO-
BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTETh U BOCCTAHOBUTENb, OKHUCIECHHUE U BOCCTAaHOBJICHHE.
CocraBneHre ypaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUHd METOJO0M 3JIEKTPOHHOIO
Oananca.

JdemoncTpanuu.
Buneodparmentsl u cnaiiapl «MoHHass xumudeckas CBs3b». KoJIeKiusi BEIECTB C HMOHHOMN
XUMHUYECKOHN CBA3BIO.
Mopenu HOHHBIX KPUCTAIUTMYECKUX PEIIETOK.
BuneodparmenTts! u cnaiiasl «KoBaneHTHas xuMudeckas cBsi3b». Komiekius BeecTs MOJIEKYJISIPHOTO U
aTOMHOTI'O CTPOEHHMSI.
Mopenun MONEKYJSIPHBIX U aTOMHBIX KPHUCTAUIMUECKHX peméTok. BumeodparmMeHTsl U craiiapl
«Metannnyeckas xumuueckas cBsa3b».Komnekuns « MeTamibl 1 CIUIaBbD».
B3auMoeiicTBrEe IIUHKA C CEPOi, COMSHOM KucmoToi, xmopuaom meau (I1). ['openue Maraus.
B3anmopeiicTBre XJIOPHOU B CEpOBOLOPOIHON BOBI.
JlaGopaTopHbie ONbITHI.

29. W3roToBiieHHE MOJIEITH, WILTIOCTPUPYIOIICH CBOHCTBA METAJUTHUECKOMN CBSI3H



Coaep:xanue ydeOHoro mpeamera. 9 kiaace
O06o06menue 3HaHuil Mo Kypcey 8 kiaacca. Ctpoenune aroma. Ilepuoauyeckuii 3aKoH u
nepuoguyeckasi cucreMa xumudeckux 3ja1eMeHToB J[.1. MenpneneeBa. CTpoenne BemecTs.
Xumuyeckasi cBsi3b. XumMuueckue peakuuu (5 1)

XapakTepucTHKa »dJEMEHTa IO €ro MnoJioxkeHutro B llepmoandeckoid cHCTEME XUMHYECKHX
snemenToB [[. V1. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB UM MX COEJIMHEHUU B
MepuoJax M TIpyNIax B CBETE MPEICTABICHUA O CTPOCHMHM aTOMOB 3JIEMEHTOB. 3HA4Y€HHE
NIEPUOJNYECKOI0 3aKOHA.

Tunel XUMUYECKHX CBA3€H M TUIBl KPUCTAJUIMYECKHX pPEIIETOK. B3auMoCBsA3b CTpoeHus u
CBOMCTB BEILIECTB.

JemoncTpanuu. 1. B3aumoseiictBue ammuaka u XjaopoBojopoa. 2. Peakiust HelTpanuzanuu. 3.
Habmonenue temnoBoro >¢gdexra peakiuu HewTpanuzanuu. 4. BzanMozaeiicTBue cepHOM KUCIOTHI C
okcugoM meau(Il). 5. Paznoxenue nepokcuaa BOAOPOAa ¢ MOMOIIbIO KaTajia3bl KapTodes

Xumuueckue peakuuu B pactBopax (10 u)

CBolicTBa OKCHIIOB, KHCIIOT, OCHOBAaHMM M COJIEl B CBETE€ TEOPUU DIECKTPOJIUTHUUECKON
JUCCOLMAIIMU U OKHUCIIEHUS-BOCCTAHOBJICHUS. [IOHATHE O TEpeXOaHBIX dJIeMeHTax. AMMDOTEPHOCTD.
I'enernueckuii psng mnepexomHoro sneMeHta. llepuonnueckuii 3akoH W llepumoamyeckas cucrema
xumudeckux snemeHtoB J[. WM. MenneneeBa. OO0oOIIeHHEe CBEACHHA O XHMHUYECKUX PEAKIUAX.
[lonsatne o0 ckopocTH XuUMHYECKOW peakuuu. DakToppl, BIMSAIOLNME HA CKOPOCTh XHWMHUYECKHX
peakuuii. Katanuzaropsl u katanu3. MTHrHOUTOpPBI. AHTHOKCHIAHTHI.

JeMoHcTpanum. 3aBUCUMOCTD ANMEKTPOMPOBOJTHOCTH YKCYCHON KHCIOTHI OT KOHIICHTPAIIHH.
JIBr>KeHre OKpaIIeHHBIX HOHOB B DJIEKTPUUECKOM II0JI€.
JlabopaTopHble ONBITHI.
H3MeHeHnne OKpackyu UHAMKATOPOB B KUCIOTHOM Cpejie.
Peaxmus neriTpanu3anuy pacTBOpa MENOYN PA3TUIHBIMUA KHCIOTAMHU.
[Tonyuenue runpokcuna meau(ll) u ero B3aumoaelicTBre ¢ pa3TUYHBIMU KUCIOTAMHU.
B3anmopeiictBrue cuimbHbBIX KUCIOT ¢ okcuaoM meau(Il).
BsanmopelicTBre KUCIOT C METaIJIaMH.
KauectBennas peakuus Ha kKapOOHAT-HOH.
KauecTBenHas peakius Ha XJIOpUI- UIH CYIb(paT-HOHBI
H3meHeHne okpacky MHAUKATOPOB B IIETIOYHOU cpefie.
B3aumoaeiicTBue 1mienoyen ¢ yriieKUCIbIM ra3oM.
KadectBenHnas peakiys Ha KAaTHOH aMMOHHSI.
11. Tlonmyuenue ruapoxcuna meau(Il) u ero pasnoxenue 12.B3anmozeiicTBie kapOOHATOB C
KHUCJIOTaMHU.
13. Tlonmyuenme ruapokcuaa xenesa(lll).
14. BzaumoneiicTBue xeine3a ¢ pactBopoM cynbdara meau(Il)

© 0O NSO wDNE
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Ilpakmuueckue padomol.
Nel.Pemenne sxcniepuMeHTATBHBIX 33124 TI0 TeMe «DJIEKTPOIUTUYECKAS TUCCOLIUALIHS

HemeTamnbl u ux coenunenusi. Kuciopoa. Bogopon (25)

[TonoxeHrne HEMETAIIOB B IIEPUOJUYECKON CUCTEME XUMHUYECKUX di1eMeHToB JI.11. Menneneesa.
OO01me CBOMCTBA HEMETAJLIOB.

Bonopoa — XuMH4eCKHii 3JIEMEHT U MTPOCTOE BelecTBO. DU3NUECKE U XUMUYECKHE CBOMCTBA
Bogopoaa. [lonyuenue Bogopoaa B
nabopatopuu. [lonydenue Bomopoja B NMPOMBIIUICHHOCTH. [IpuMeHeHue Bomoposa.



I'anorensl: ¢usznyeckre M xuMudeckue cBoicTBa. COeMHEHMS TaJOreHOB: XJIOPOBOAOPOJ,
XJIOPOBOAOPOIHASI KUCIIOTA U €€ COJIH.

Kucnopon — xumuueckuii snemeHT u mpocroe BemiecTBo. O30H. CocTaB Bo3ayXxa.
dusnueckue U XMMUYECKHE CBOWCTBA Kucopoa. [TonyueHne u npuMeHeHne KHCIopoa.

Cepa: ¢usnveckne u XUMUYeCKHe cBOHCTBAa. COCIMHEHUS CEpHI: CEPOBOJOPOI, CYIb(MHUIbI,
okcubl cepbl. CepHasi, CepHUCTast U CEPOBOJOPOAHAS KUCIOTHl U UX COJIH.

A30T: pusnyeckue U xumuueckue ceoiictBa. AMmuak. Conu amMmMoHust. OKCHIbBI a30Ta.
A3OTHas KUCIIOTA U €€ COJIH.

docdop: pusnueckue u xumuueckue cBorictea. Coenunenus pocdopa: okcun pocdopa (V),
oprodochopHas KUCIOTA U €€ COJIH.

VYraepon: ¢usudeckue M XMMHUYECKHE CBOWCTBA. AJUIOTPOIUS Yyriepoja: aiMmas, rpadur,
kapOuH, ¢ysuiepensl. Coenunenus yriaepona: okcuasl yriepoga (1) u (IV), yrompHas kuciora u ee
COJIH.

Kpemnuii u ero coeuHeHus.

Hemoncmpayuu. OOpa3ipl TaJOreHOB - MPOCTHIX BELIECTB. B3anMmojeilcTBHE TaJOreHoB C
HaTpueM, allOMUHMEM. BbiTecHeHue  xjopom  Opoma uiauM  Hoja U3 pacTBOPOB  HUX
coseii.Bzanmoznencrteue cepsl ¢ MeTaJUlaMH, BOJOPOJOM M KHUCJIOPOIOM. B3sammonencrsue
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI ¢ Meabto. llormomieHue yrieM pacTBOPEHHBIX BEIECTB WM
ra3oB. BoccranoBienne meau u3 ee okcuaa yriaem. OOpasipl NPUPOAHBIX COEIMHEHUM XJIOpa, CEpHl,
dochopa, yriepoma, kpemHus. OOpas3ipl BaKHEHIIMX JUIsI HApPOJHOTO XO3SHCTBAa Cynb(aToB,
HUTPATOB, KapOOHATOB, ochaToB. OOpa3Ibl CTEKIA, KEPAMHUKH, I[EMEHTA.

JlaGopaTopHbie ONbITHI.
1. Pacno3naBaHue ranoreHuJ-MOHOB
2. KauectBennsie peakuuu Ha cynb(ar-uoHsl. 3.KadecTBeHHass peakiusi Ha KaTHOH
aMMOHUS
4. Xumu4deckre CBOHCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA
5.  KauvectBenHsie peakiuu Ha ¢ocdaT-uoH
Ilpakmuueckue padomol.
Ne 2. VI3yuenune CBOMCTB COJITHOM KUCIIOTHI
Ne3. M3yueHune cBOMCTB CEpHON KHCIIOTHI
Ne4. TTonyuenue aMMHaKka U U3y4eHUE €ro CBOMCTB
No5. IMonyuenue yriekucioro raza. KauecrBeHHast peakiiys Ha KapOOHAT- HOH
MeTtaiabl ¥ ux coequHeHus (16 1)

[TonoxkeHne MeTajIOB B MEPUOAMYECKOM cUcTeMe XuMuueckux snemeHToB [[.M. Menneneena.
Mertamisl B mpupoge u oOmme crocoObsl ux mnoiydenus. OOmime (u3ndeckre CBOMCTBA METaJIOB.
OO0mue XUMHUYECKHME CBOMCTBAa META/VIOB: peaklMM C HEeMeTaUlaMH, KHCIOTaMHU, COJISIMHU.
DNEeKTPOXUMHUYECKUN psifl  HanpsbkeHuil wmetawioB. lllemounble MeTamibl W HUX  COCAMHEHHS.
[lenoyHo3eMenbHbIE METALIBI U UX COEIUHEHUS. ANOMUHUNA. AMQPOTEPHOCTh OKCHAa U THUAPOKCUIA
amomunus. XKenezo. CoeiMHEHUS JKelle3a U MX CBONCTBA: OKCHJIbI, THAPOKCH b 1 cosu xkene3a (11 u 111).

Hemoncmpayuu. B3aumonencTsue HaTpus, JIUTHUSA W KajublMsd C BOXOW. [ opeHue Harpus,
MarHus M JKejae3a B KHUCIOpoJe. Bcemblmka TEepMUTHOW cMecH. B3ammopeicTBue CMECH MOPOIIKOB
cepbl M JKele3a, IMHKA W cepbl. B3zaumoaelcTBHe aqlOMHUHMS C KHUCIOTamH, ILIEJIOYaMU M BOJOM.
B3anmopeiictBue kenesa U Meau ¢ XJIOpOM. B3ammonencTBue MenM ¢ KOHIEHTPUPOBAHHOM CEPHOM
KHCIIOTOM W a30THOM  kucioroil  (pazbaBineHHoW. Okpacka  MJIaMEHU  COEIWHEHUSMHU
ETOYHO3EMEINIBHBIX METAJUIOB. [ allieHne U3BECTU BOJOM
Jlabopamopnvie onvimoi.

1. B3aumopeiicTBue xene3a ¢ pactBopom cyibdara meau(Il)

2. IlomyuyeHne U3BECTKOBOM BOBI U OIIBITHI C HEW.

3. 3.ITonyuenue ruapokcuaos xemeza(ll) u (I11).

4. 4 KadecTBeHHBIC pEaKIIMM Ha KATHOHBI XKeje3a

Ilpakmuueckan paboma Ne7



Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME «MeTanibl U UX COCAUHECHUS).

XuMusi ¥ OKpy:Kamomasi cpeaa (2 1)

Crtpoenue 3emnm: sIpo, MaHTHS, 3€MHas Kopa, HX XuMHU4Yeckuil coctaB. Jlutochepa u e€
xuMudeckuii coctaB. Munepainbl. Pyasl. Ocanounsie noponbl. [lone3nbie uckomnaemple. XUMHUECKUN
cocTaB TuIpochepsl. XUMUYECKHI COCTaB aTMOC(hEpHI.

JemoncTpanuu. Buneopparments! u cnaitnel «Ctpoenue 3emiu U e€ XuMudeckuid coctany. Komnekius
MUHepasioB M TOpHBIX mopoxa. Kommeknus «Pynel mertamnoB». BuageodparmeHTsl - crlaisl
«['mobanbHbIE HKOJNOTHYECKHE TMPOOJIEMBbI 4eJIoBeYeCcTBa» VICTOYHMKM XHMHUYECKOTO 3arpsi3HEHHUs
OKpYyXaromie cpeabl. [ 100abHBIC 3KOJOTHYECCKUE TPOOJIEMBbI UYEIOBEUYECTBA: MAPHUKOBBIN 3 QeKT,
KHUCJIOTHBIE JOXJHM, O30HOBBIE JbIpbl. MeXAyHapOoJHOE COTPYAHMYECTBO B OOJACTH OXpPaHbI
OKPY’KaOIIEH Cpeibl OT XMMHYECKOTO 3arpsi3HEHUS. «3eJI€HAst XUMUSD.

JlabopaTopHble ONBITHI.

1. 3y4eHue rpanuTa.

O06o0menue 3HAHUI M0 XMMHUH 32 Kypc OCHOBHOM mK0abI (10 1)

DU3NYECKUN CMBICI MOPSAJIKOBOIO HOMEpPA AJIEMEHTA B MEPUOJUYECKON CHUCTEME XUMHUYECKUX
anementoB [I. M. MenzaeneeBa, HOMEPOB NEpUOJA U TPYIIbl. 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMCTB
JJIEMEHTOB U UX COEIMHEHWIl B NEpHOAAX M TpyNNax B CBETE MPEJCTABIECHUN O CTPOCHUHU aTOMOB
3JIEMEHTOB. 3HAYEHHUE NEPUOANUECKOT0 3aKOHA.

THunbl XUMMUYECKUX CBS3€H U THUIIBI KPUCTAJUIMYECKUX PEIIETOK. B3anMoCBsA3b cTpoeHus U
CBOMCTB BEILIECTB.

Knaccudukanus XUMHYECKMX peakluil 10 pa3lW4yHbIM HpHU3HAKaM (YMCIO M COCTaB
pearupyromux M 00pa3yloluXcs BEIIeCTB; TEIUIOBOM 3(@eKT; HCIoIb30BaHUE KaTaln3aropa;
HanpaBJIeHUE; U3MEHEHUE CTENICHEH OKHCICHHUS aTOMOB).

ITpocTeie m cinoxHbIE BeniecTBa. MeTamipl MU HeMeTallibl. ['€HeTMYecKue psAapl MeTaia,
HeMeTasla U mepexoAHoro meramia. Okcuabl (OCHOBHBIE, aM(pOTEpHbIE M KUCIOTHBIE), TUIAPOKCH]IBI
(ocHoBaHus, aM(doTepHbIE TUAPOKCHIBI M KHUCIOTBI) M COJIM: COCTaB, KiIacCUpHUKAIMIL U oOume
XMMHUYECKHE CBOWCTBA B CBETE TEOPUHU JIIEKTPOJIUTUYECKOM JHUCCOLMALMM M TNPEICTABICHUH O

IIpOoIECCaX OKUCIICHUA-BOCCTAaHOBICHHUS.
81234569

TemaTHueckoe IVIAHUPOBAHHUE C YKA3aHUEM KOJIU4Y€CTBA YacoB,

OTBOAMMBIX HA OCBOCHHE KAaXKI0i TeMbI

8 kimacc
Kunace | No HaszBanue KoauyecTBo IOP (Bo Bcex Temax
n/ TeMBbI JacoB Kypca)
- (panena)
HauanbHbple MOHATHS ¥ 3aKOHBI XUMHUH 20
B ~ 18 https://www.yaklass.ru/
AXXHENIINE MPEACTABUTEIIN HEOPTAHNIECKUX o
pen p SIKiacc  aucTaHIIMOHHBIN
BemiecTB.KomnuecTBeHHbIE OTHOIIICHUS B TPEHHHT VIS TIKOTLHHKOB
XHUMHH httns://resh edu ru/




OCHOBHBIE KJIACCHI HEOPraHn4dCCKux COGI[I/IHGHI/IEI

10

[Tepuonuueckuii 3aK0H U MEPUOIUYECKAS CUCTEMA 9

xuMudeckux saemenToB J[.M. Menneneena.

CtpoeHue atoma

Xumudaeckast cBsi3b. OKUCIATEILHO- 11 -
\vpr.sdamgia.ru/

BOCCTaHOBHUTCIIbHBICPEAKITHH

Hroro 68 Pemry BIIP
https://iu.ru/video-
lessons?predmet=fizika
becrniaTHble BUIEOYPOKHU
oT npoekra «MHboypok»
9 kaacce
Kuacc Ne Ha3zBanmne KounyectBo L OP (Bo Bcex Temax
) TeMbI 4acoB Kypca)
o (paneaa)
1t

IToBTOpenue u 0000IIEHNE CBEACHUH 11O KypCY 5 https://www.vaklass.ru/

8 kimacca. XMMHYECKHE PEaKIIuu SIKmace  qMCTaHLMOHHBIH

XUMHYECKHE PEaKiK B pacTBOpax 10 TPCHUHT' JULT ILIKOJILHNIKOB
httne//rach adi rii/

HeMmeTamnnl 1 ux coeTMHEHUS 25

MerTasutbl 1 BIX COCTUHCHUS 16

XuMmus ¥ OKpyKarolias cpeza 2

O06001eHne 3HaHUH 32 KypC OCHOBHOM IIKOJIBI 10

HToro 68

Pewry BITP
https://iu.ru/video-

lessons?predmet=fizika

BecraTHbIe BUICOYPOKH
oT mpoekra «MHboypox»

Kpurepuu oueHuBanust

* YCTHBI OTBeET:
OTJ/IMYHO - ecnu OTBET MOJHBIN, C MCIOJIB30BAaHUEM CHEIUAIbHOW TEPMHHOJIOTHH,
JIOTUYHOCTH U apTyMEHTHPOBAHHOCTH M3JIOKCHHSI C MCIIOJIb30BAHUEM IIIMPOKOUIOKA3aTETHbHON 0a3bl.
XOPOLIO - ecnu OTBET TMOJHBIMA, C MCHOJb30BAaHUEM CHELUAIBHOM TEPMHUHOJIOTHUH,
JIOTUYHOCTH ¥ apTYMEHTHPOBAHHOCTH H3JIOKCHHSI, C HCITOJIb30BAHUEM IITUPOKOH JT0Ka3aTeIbHOM 0a3bl C
HEOOJIBIIMMH HEJIOCTAaTKAMH U HETOYHOCTSIMH.
YAOBJIETBOPUTEJIBHO - eciiii OTBET HEMOJIHBIN, HE COAEPKUT OCHOBHBIX MapamMeTpOB U
MOHATHUH, @ U3JI0)KEHHBIH MaTeprai HOCUT (PparMeHTaAPHBIN XapakTep.

HEYAOBJIETBOPUTEJIBHO - eciiu yueHHK HE 3HAET OTBET Ha BOIPOC.

* 3aganus B TeCTOBOI (popme:
OTJUNYHO - ecnu BeinoiHeHo 95-100% 3amanuii.



XOPOHIO - ecnu BeimoaHeHo 75-94% 3amanuii. Y IOBJIETBOPUTEJIBHO - eciin
BbInoJIHeHO 51-74% 3ananuii. HEYIOBJIETBOPUTEJIBHO — eciu Beimoaneno 50% 3amanuii u
MeHee.

* Kourpoabnas padora:

OTJIMYHO - ecnu BBITTOTHEHBI BCE 3a7aHUs O€3 CYIIECTBEHHBIX HEJ0UETOB.

XOPOMIO - ecnu BoimostaeHO 601tee 75 % 3aganuii. Y JOBJIETBOPUTEJIBHO - ecin
BeInostHeHO Oostee 50 % 3ananuii. HEY JIOBJIETBOPUTEJIBHO — eciu BBINOIHEHO MEHEE
MOJIOBUHBI 3aJaHUM.

» JlaGopaTopHas padora:

OTJIMYHO - nabopatopHast paboTa BBHINOJIHEHA B IIOJIHOM 00beMe € COOJIOJEHHEM
HEOOXOJMMOW TOCIEI0BATEIbHOCTH MPOBEACHUS pPA0OThl; YETKO M aKKypaTHO BBHITIOJHEHBI BCE
3amucy; cHOpMyITHPOBaAH MPABUIHHBINA BBIBOI;

XOPOMLIO - BemonHeHwe 1a00paTOpHON pabOTHI yAOBIETBOPSET OCHOBHBIM TPEOOBAHMSIM K
OTBETY Ha OIEHKY «OTJHUYHO», HO YYaIWICS AOMYyCTHJI HEIOYEThl WM HETrpyOble OIMOKH, HE
TIOBJIUSIBIIIAE HA PE3YIbTAThI BHIIIOJIHEHUS PAOOTHI.

YAOBJIETBOPUTEJIBHO - ecnu pe3ynbTaT BBINOJHEHHOW YacTH JIaOOpaTOPHOUM pabOoThI
TaKOB, YTO IMO3BOJISET MOJYYHUTh MPABUIBHBIN BBIBOJ], HO B XOJI€ BBITIOJHEHUS pa0OThI ObLIN JOMY- IICHBI
OLIOKHU.

HEYJAOBJIETBOPUTEJIBHO - eciu yyamuiicsi He BBITOJIHIII JJA00PATOPHYIO padOTy MITH
pe3ynbTathl 1a00paToOpHOil paboThl HE MO3BOJSIOT CAENATh MPABUIBHBIN BBHIBOI.

* TBopueckas padora (pedepar, coodenne, 10KJIAL U T.1.):

OTJIMYHO - eciu coxepxaHue pabOThI MOJHOCTBIO COOTBETCTBYET Teme. DaKkTHUECKHe
omnOKu oTcyTcTBYI0T. Co/lepKaHHe U3JIaraeTcs mocleaoBarenbHo. PaboTta oTinmuaeTcs 60rarcTBoM
cJIOBapsi, pa3HOO0Pa3UEM HCTIONb3YEMbIX CHHTAKCUYECKUX KOHCTPYKIIHUMA, TOUHOCTBIO
CJIOBOYTIOTpEeOIIeHNS.. JJOCTUTHYTO CTHIIEBOE €TMHCTBO U BBIPA3UTEIHLHOCTh TEKCTA. B 11emom B pabore
nomyckaercs 1 Hego4€T B copepkanuu U 1- 2 cTuieBbIx HEOUETA.

XOPOIIO - ecnu conepkaHue pabOTBI B OCHOBHOM COOTBETCTBYET TeMe (HMMEIOTCS
HE3HAUYMUTEJIbHbIE OTKJIOHEHHS OT TeMbl). CojaepkaHue B OCHOBHOM JOCTOBEPHO, HO HMEIOTCS
eIMHUYHBIC (PaKTUYECKHEe HETOYHOCTH. VMeroTcsi He3HauuTenbHbIE HapYUICHHUsS IOCIIEI0BATEIBHOCTH
B U3JI0)KEHUU MBICIIEH.

YAOBJETBOPUTEJIBHO - ecnmu B paboTe MOMyIIEeHbI CyIIeCTBEHHbIC OTKIOHEHUS OT TEMBI.
PaGora mocroBepHa B TJIaBHOM, HO B HEW MMEIOTCSI OTIENbHbIE ()aKTUYECKHUE HETOYHOCTHU. JlOMyIIIeHBI
OTJeNIbHbIE HApYyIICHHUS  IOCJIENOBaTeIbHOCTH  M3/0oXeHus. beneH  cioBapb,  0IHOOOpPa3HBI
ynoTpeOisieMble CHHTAKCUYECKHE KOHCTPYKIIHH, BCTPEUASTCS HETPABUIHLHOE CIIOBOYIIOTpeOICHNE.

HEYJOBJIETBOPUTEJIBHO - eciu paGora He cooTBeTcTByeT Teme. JlOmylIeHO MHOro
(dakTrueckux ommOOK. HapymieHa mocienoBaTeIbHOCTh HW3JIOKEHUS MBICIEH BO BCEX YaCTIX
paboThl, OTCYTCTBYET CBS3b MEXKIY HHUMHU, paboTa HE COOTBETCTBYeT IulaHy. KpaiitHe OeneH cioBaps,
paboTa HamucaHa KOPOTKUMH OIHOTHUIHBIMH TIPEUIOKCHHSIMH CO CJIa00 BBIPAXCHHOW CBS3BIO
MEXJy HHUMH, YacCThl CIIyYaHHETPABUIHHOTO CIIOBOYMOTPEOICHHUS.

3aueTHas padora:

OTJIMYHO - ecnu BBINOJIHEHBI BCE 3a/1aHUs O€3 CYLIECTBEHHBIX HEJJOUETOB.

XOPOHIO - ecnu BoimostHEHO O601ee 75 % 3ananuii. Y IOBJIETBOPUTEJIBHO eciun
BeInostHEHO Ooitee 50 % 3aganuii. HEYJIOBJIETBOPUTEJIBHO — eciiu BBIIOIHEHO MEHEE
TIOJIOBUHBI 3aJIaHUH.

OIIEHKA MMPAKTUYECKUX YMEHUI YYAIIIUXCS
1. Ouenka ymeHuii NpoBOAUTH HAOJIIOAEHUS
Ommemka «5»
* IPaBWJIBHO IO 33JJaHUIO YUUTENs IMPOBEIECHO HAOIIIOICHHE;
* BBIJIEJICHBI CYIIECTBEHHbIE MPU3HAKH Y HaOI10JaeMOro 00beKTa
* JIOTHYHO, HAYYHO IPAaMOTHO O(OPMIICHBI PE3yJIbTaThl HAOIIOICHUH 1 BBIBOJIBI.
Ommemxa «4»



* MPaBWJIBHO IO 33JJaHUIO YUUTENs IMPOBEIECHO HAOIIIOICHHE;

* IIpH BBIICJICHUU CYIIECTBEHHBIX IPU3HAKOB Y HA0II0/1aeMOro 00bEKTa Ha3BaHbI
BTOPOCTETICHHBIE;

* JomyIieHa HeOPEKHOCTh B 0hOpMIICHUN HAOIIOJICHUN U BHIBOJIOB.

Ommemxa «3»

* JIOMYIIEHBI HETOYHOCTHU ¥ 1-2 OMmMOKHU B MPOBEJCHUN HAOIIONEHUH 0 33 JaHHIOYIHTEIIS;

* [IpH BBIIEJICHUU CYIIECTBEHHBIX IPU3HAKOB Y Ha0I01aeMOro 00BbEKTa BbIIECICHBUTUIID
HEKOTOPBIE;

* gonyiieHbl ommoOku (1-2) B oopMIICHUN HAOTIOICHUI 1 BBIBOJIOB.

Ommemka «2»

* nmomymieHbl omuoOKu(3-4) B MpoBeIcHUN HAOTIOACHUI TT0 33/IaHUI0 YUUTEJS;

* HENpPaBUJIbHO BBIJEJIEHBI IPU3HAKU HaOlt0JaeMoro oowekTa (mporecca);

* gonyiieHbl ommoku (3-4) B ohopmiieHHH HAOJIOICHUN U BBIBOJIOB.

2. OneHka IKCIepUMEHTATbHBIX YMeHMii

OrneHka CTaBUTCA HA OCHOBAaHUH HAOIOACHHUS 32 YUAIIUMUCS U IIMCBMEHHOTO OTYeTa 3apaboTy

Ommemxa «5»

* PaGora BbINIOJHEHA NOTHOCTHIO, IPABUIILHO; C/IE€IaHbl IPABUIIbLHBIE HAOJIIOJCHUS UBBIBOIbI;

e DKCIEPUMEHT OCYILIECTBIIEH IO MJIaHy C YYETOM TEXHUKH 0€30IaCHOCTH M MPaBUIPaOOTHI C
BEIIECTBAaMHU U 000PYI0OBAHUEM;

* [IposiBIeHbI OpraHU3allMOHHO-TPYIOBbIE YMEHHUS (MOAEPKUBAETCA YUCTOTA paboyeroMecTa
U TIOPSZIOK Ha CTOJIE, SKOHOMHO UCIOJIb3YIOTCS PEaKTHUBBI).

Ommemxa «4»

* PaGora BbITIOTHEHA IPABUIIBHO; CIEJIaHbI IPABUIIbHBIE HAOMIOACHUS U BHIBOJIBI, IPUITOM
HKCHEPUMEHT IPOBE/IEH HE MOJHOCTHIO MJIH JOIYILEHbl HECYILIECTBEHHbIE OIIMOKH B padoTe C
BEILIECTBAMU U 000PYIOBaHUEM.

Ommemra»3»

* Pabota BbINOJIHEHA IPABUIILHO HE MEHEE YeM HalOJOBHHY WU JOIYIIEeHa CYIIECTBEHHAs
omuOKa B X0/1€ IKCIIEPUMEHTA, B 00BSCHEHNH, B 0(OpMIICHIH PabOThI, BCOOIIOICHUH ITPABHII
TEXHUKU 0€30IIaCHOCTHU IpHU paboTe ¢ BellecTBaMH U 000pYJOBaHUEM, KOTOPasi UCIIPABIIAETCS 110
TpeOOBAHUIO YUUTEIS.

Ommemxka «2»

e JlomymieHsl 2 uiau 0ojiee CYIICCTBEHHBIC OMTUOKH B X0JI€ IKCIIEPUMEHTA, B O0BSICHCHHH,B
odopmiieHnn paboTHI, B COOJIIOICHUH TIPABUII TEXHUKH O€30MACHOCTH MPHU padOTe C BEIECTBAMH U
000pyI0BaHNEM, KOTOPBIC YUANTUICS HE MOKET UCIIPABUTH a)Ke TOTPEOOBAHUIO YUUTEIIS.

3. OueHka yMeHHii pemiaTh SKCNEePUMEHTAIbHbIE 321241
Ommemka «5»

e IlnaH pemeHus: COCTaBJICH MPaBUIBHO;

e [lpaBUIBHO OCYLIECTBICH MOA00P XUMUYECKHUX PEAKTUBOB M 000PYIOBAHMUS,

e JlaHO MOTHOE OOBSICHEHHE U CACIAHBI BBIBOJIBI.

Ommemxa «4»

e IlnaH pemieHus: COCTaBJICH NMPaBUIBHO;

e TIpaBUIBHO OCYIIECTBIICH MOI00P XUMUYECKUX PEAKTUBOB M 00OPYI0OBAHHUS, IPH 3TOM
JIOTIYIIEHO He OoJiee 2 CYIIECTBEHHBIX OMIMOOK B 00BSICHEHUSX U BHIBOJIAX.

Ommemka «3»

e IlmaH pemieHus: COCTaBJICH MPaBUIBHO;

e [IpaBUIBHO OCYIIECTBIICH MOI00P XUMUYECKUX PEAKTUBOB M 000PYI0OBaHUS, HOJAOMYIICHBI
CYIIIECTBEHHBIC OMMOKU B OOBSICHEHHSIX U BBIBOJIAX.

Ommemxa «2»

» JlomymieHsl 2 u 60J1€€ CYIECTBEHHBIC OMMOKH B TUTAHE PEIICHUS, B TO00PEXUMHYECKUX



PCAKTUBOB U O60py,HOBaHI/IH, B OOBSICHEHUH U BbIBOJax.



MaTepI/IaJILHO-TeXHI/I‘IeCKoe o0ecrneyeHue yqeﬁﬂoro nmpouecca

1. HarnsgHele u JCMOHCTPAIIMOHHBIC CPEACTBA 06V‘ICHI/IH

Tadauub NHCTPYKTUBHBIE TABJIUIBI 1O
XUMHUHN
[Tonyuenue u coOupaHue ra3os CnupToBKa

dusznyeckue ABJICHUI U XUMHUUECKHE pCaKu

OO0parieHrie ¢ TBEPABIMH BEIIECTBAMU

3aKOH COXpPaHEHHsI MacChl BEIIECTB

OO0parieHne ¢ KUIKUMH BEIIECTBAMU

Kraccudukanus XUMHYECKHX PeaKIHid PuUIbTpOBaHUE
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIEC peakuuu | IIpuroroBienue pacTtBOpoB
DJIEKTPOJIN3 BsBemmuBanue
I'eneTnyeckas CBA3b KJIACCOB HEOpPraHmdeckux | [leperonka

BEILIECTB

Ctpoenue aToma TutpoBanue

DJeKTpOHHBIE OpOUTAIH

[Tpuemsl oOparieHus ¢ 1abopaTOPHBIM
IITaTHBOM

MOIICJII/I dTOMOB HCKOTOPLIX 3JICMCHTOB

[Tonyuenue u cobupanue razoB

Kpucramisl ["a3oBas ropenka
XuMHYCCKas CBI3b DJIeKTpOHArpeBaTeiu
BasieHTHOCTH HarpeBanue
CreneHb OKHCIICHUS
bunapHble coeIMHEHUS
Howmenkiartypa cosneit

TABJIMIBI IO OPTAHUYECKOUN XUMUH

O06pa3zoBaHne BOJOPOJIHBIX CBA3EH

I'eHeTmyeckas CBS3b KJIaCCOB OpPraHu4YCCKUux
BCIICCTB

AnernneH

N3omepus

CTpyKTypa MOJIEKYJIbI OelKa

T'omonorus

[IpocTpancTBeHHAs H30MepHsi OyTaHa

Howmenkiiatypa opraHm4eckux COeIMHEHUN

Metan

[IpenenbHbIe YTIEBOAOPOIbI

Crpoenue aToma yriepoaa

HenpenenbHble yriaeBo10po bl

Otunex OyHKIHUOHAIbHBIE IPOU3BOIHBIE
benzon YTJIIE€BOJIOPOJIOB
DnekTpoHHbIe 0bnaka. [lepekpriBaHme
DJIEKTPOHHBIX 00JIAKOB
Konnexknun

«IIxana TBEpaAOCTI»

«Kpucramnnyeckas pemieTka rpadputa
«CTeKJI0 ¥ u3Jenus U3 CTEeKIIa»

«MeTaibl 1 CIIIaBbD»

«ANIOMUHUI»

«YyryH U cTanb»

«Munepansl 1 TOpHbIE TopoasD (49 mopo)
«OCHOBHBIC BHJIBI IPOMBITINIEHHOTO CHIPHSD»
«HedTb 1 MpoayKTHI €€ mepepadoTKI»

«KaMeHHBI! yroib U IPOIYKTHI €T0 mepepadoTKim»

«IlmacTMacche»

«Kayayx»

«BosokHa

«MwuHepalbHbIE yI00PECHHS




IIpu6opsl, nocyna 1 NPUHAAIEKHOCTH 001ero Ha3HAYeHUs!

KoanuecTBo

[{udpoBoii JATYHK IIMEKTPOIPOBOJTHOCTH

[udposoii naTunk pH

[udpoBoii JaTyuk TeMuepaTypbl

[{udpoBoii JaTYMK BHICOKON TEeMIEpaTyphbl

[{udpoBoii JaTYMK ONTHYESCKOH INIOTHOCTH

Bech! a51eKTpoHHBIE

MHUKPOCKOII ONITHYECKUN

ArmapaT JJIA IPOBCACHU A XUMHNYCCKHUX peaKHI/Iﬁ

Habop nns snexkrponusa

HpI/I60p JJIA OIIBITOB 11O XMMHMH C OJICKTPHUYCCKUM TOJIKOM

HpI/I60p JJI WIJIKOCTPAIMH 3aKOHY COXPAHCHMA MACChI BEIICCTB

JenurenbHasi BOpOHKA

YcraHoBka JJI ICPCTOHKHW BCIICCTB

bans komOuHUpOBaHHAas TabopaTopHas

[TpuGop [uIst MOTyYSHHS Ta30B

[HITaTuBEI METAIUTUYECKUE

[lITaTuB EMOHCTPAIIMOHHBIN

Habop apeomeTpoB (11 H”3MEpPEHUs INIOTHOCTH KUJIKOCTEH)

DJIEKTPOIUIMTKA

Ha6op uammek [letpu

JIOXKKM 171 CXKUTaHUS BEILIECTB

Crynka dapdopoBas ¢ IECTUKOM

Habop 6aHoK 1151 XpaHEHUs PEAaKTHUBOB

Habop CKISIHOK JIsl XpaHEeHHUsI PACTBOPOB PEAaKTUBOB

Habop npobupoxk

CnouproBka

Foploqee JJIA CIIMPTOBOK

QOuipTpoBasibHas Oymara

Kox0a xonnueckas

Komn0a mmockomoHHast

Konba kpyriononHas

[Tanmouka cTexkigHHas

Yamka gis BbIIIAPpHUBAHU A

MepHbli HHJIHHAP

BOpOHKa CTCKJISIHHAA

Boponka nactmaccoBast

XUMHUYECKUHA CTaKaH

Cronuk MMOAbEMHBIN

Jlyna

TureapHbIE UIIIBI

[TpobupkoepkaTenn

Beckl ¢ rupsimu

I[OCK& JJIA CYHIKH ITOCY IbL

OuKH 3aIUTHBIE

KoMILIEKT XUMHYECKHX PEAKTHBOB

Hab6opb1
«Kucnorte»

«'uapoxkcuab»
«OKCHUOBI METATUIOBY




«IlemoyHbIC ¥ MIETOYHO3EMEITbHBIC METAJLTBDY
«MeTamib»

«OrHeonacHble BEIIECTBAY

«I"anoreHsny

«l"aoreHU LD

«Cynbdatsl, cyabGuabl, CyabGUTHD
«Kapb6oHnats»

«Dochatel. CumukaThDy

«Aneratel. Pomanuanny

«CoeauHeHus1 MapraHiia

«CoeanHeHus1 Xpoma

«Hutpatb»

«naukarops»

«Kucnopozacoepxaiire OpraHiyecKre BeIecTBay
«YTIIeBOAOPOABD)

«KucnoTsl opraHuyecKue»

«YT1ieBoasl. AMUHED)



Kanengapuo-rematudeckuii nias (8 kiacc)

Jara
Ne T H ®
eMa ypoka eypouHbie GopMBbI
n/n yp yp P nan | ®akr
Tema 1. HauanbHble NOHATHS U 3aK0HBI XuMuu (20 yacoB)
[Tpenmer xumuu. Posib XuMuu B )KHU3HU H/¢ Nel yuebHoe
YeJIoBEKA HUCCICA0BAaHUEC .
1 1 /o Nel «O . «®DU3MIECKUE CBOHCTBA
0 Nel «O3HaKOMJICHHE C KOJUICKIHEH caxapa, THMOHHOH
71a060paTOPHON TOCYABI) KHCIIOTBI, MEHY
2 2 MeTob! U3ydeHUsT XUMUHU
ArperatHble COCTOSTHUS BEILIECTB
3 | Jl/o Ne2 «IIpoBepka repMeTHYHOCTH TIpUOOpa
JUTSI TIOJTyYEHUS Ta30BY
JlaGopaTopHbIit OTIBIT «3mepenue
3 TEMIICPATypbl KUIICHUS BOJBI C ITOMOIIBIO
JIaTYMKA TEMIIEPATyPbl U TEPMOMETPAY
TP | Na6oparopusiii OTIBIT «Ornpeneneuue
TEeMIIepaTypbl IJIABICHUS M KPUCTAIUIN3AIUH
METasia
II/p Nel «IIpaBuna TeXHUKH O€30MIACHOCTH U Hidp Ne2
4 | HEKOTOpBIE BHBI PAbOT B XUMHYECKON T03HABATC/IbHA
6 ( 45 B naboparopust
4 J1abopaTopuin) MHH.) «SIBNEHNs TIpU TOPEHUH
CBCUYMN»
TP [Mpaktudeckas padota «M3yueHre CTpoeHHUsI
TTAMEHID)
Du3MYECKIe SABIEHUS — OCHOBA pPas3IeeHus H/gp Ne3
cMecel BelecTB BUpTyajbHad
9KCKypCHs
5 JI/o Ne3 «O3HakomIieHHE ¢ MUHEpaJIaMH, «B Mupe u3IIECKIX
00pa3yIOIIUMH FPAHUT SBICHHID
JI/o Ne4 «IIpuroroBieHune reTeporeHHON CMecH H/d Ned
5 IIOPOILIKOB CEPBI C KEJIE30M U UX PA3ACIICHUEN HpOCKTHAA ACATCILHOCTL
- «M3roToBieHne BaTHO —
JleMoHCTpannoHHbIN 3KkcriepuMeHT «llonyuenue N
o MapJIEBOU MOBA3KU KaK
JTUCTHJUTUPOBAHHOM BOBI» CPEICTBA MBIy ATBHOM
TP .Ha60paTOpHBII7I OIIBIT «OnpeL[eneHHe 3aLIUTHI OPTAHOB JIBIXaHUS
BOJIONPOBOJIHOM U JIUCTUILTUPOBAHHOMN BO/IbI B TICPHOT OTTH/IEMHH
Tpuriia»
I/p Ne3 «AHanu3 MOYBbI, OIPE/ICIICHUE H/¢ NeS yuebroe
6 6 | xucnoraoctu noussb» (45 mun.) Th HCCIICNIOBAHHC
«CekpeTbl MOYBB»
ATOMHO — MOJIEKYJISIpHOE YUeHUe. XUMUYeCKUe H/g Ne6 npoexrHas
7 7 3IEMEHTBI JACATCIIBHOCTD
((MOHGJ’II/IPOB&HI/IQ
MOJICKYJI»
3HAaKM XUMHYECKUX JICMECHTOB H/dp Ne7 nipoexcrras
8 8 nesaTenbHoCTh «KaproTeka
XUMHUYCCKHX 3JICMCHTOB»
IMeproamueckast TabIMIIA XUMHUECKHX H/p Ne8
snemenrtos JI.U. Meneneesa TIPOCKTHAA ICATCILHOCTR
9 9 «MOI[eJ'IB NEPUOANICCKON
TaOJIULBI»
10 10 Xumugeckue (GpopmyITet




11

11

Brrancnenns mo xummdeckuM GopMmyIam

12

12

BanentHocts. BouiBos popMyIiel coenHeHHs
10 BAJICHTHOCTHU

13

13

Omnpe/ieneHne BAIGHTHOCTH XUMHYECKOTO
dJIeMeHTa 10 (hOpMYIJIe BEIIECTB

14

14

XUMHUYECKUE peaKLnU

Jl/o Ne5 «BzanmoneicTBHE pacTBOPOB XJIOpUIa
HaTpUs ¥ MOAMJIA KAJIHs C paCTBOPOM HUTpaTa
cepebpa»

JI/o Ne6 «ITonyuenue ruapokcuaa meau (1) u
€ro B3auMOJICMCTBUE C CEPHON KUCIOTOM»

Jl/o Ne7 «BzanMoneicTBHE pacTBOpa COMBI €
KUCJIOTOW»

TP

JleMOHCTpallMOHHbIN JKCIIEPUMEHT]
«Bplaenesue M MOIMVIOLIEHHWE TeIla — IpPU3HaK
XUMUYECKOM peaKinm»

H/d Ne9
BUPTYalbHas
9KCKypCHS
«B Mupe XuMHYECKHAX
peakuuii»

15

15

Xumunyeckue ypaBHeHus. CocTaBleHne
XUMHUYECKUX YpaBHEHUH

JI/o Ne8 «IIpoBepka 3aKkOHa COXpaHEHHS] MacChl
BEIIIECTB Ha MPUMEPE B3aUMOJICUCTBUS IETOUU U
KHCITIOTBD»

J/o Ne9 «IIpoBepka 3akOoHa COXpaHEHHS MacChl
BEIIECTB HAa IIPUMEPE B3aMMOICHCTBUS IENOYH U
comwm xenesa (111)»

TP

ﬂeMOHCTpaL{I/IOHHHﬁ OKCIICPUMCHT «3aKkoH
COXpaHCHUA MACChI BEIICCTB)

16

16

Wndopmarusi, KOTOPYIO HECET XUMHUIECKOE
ypaBHEHHE

17

17

Tunel XUMUYECKUX pEaAKLIMMA

TP

JleMOHCTpallMOHHbIN JKCIIEPUMEHT
«Pa3zJioxeHne BOJIbl QJIEKTPUUECKUM TOKOM

18

18

Krnaccudukariyisi XAMHUUECKUX PEaKIUii

JI/o Nel10 «Paznoxenue mepokcuaa BOIOPOIA C
noMoInkko okcuaa Mapranua (1V)»

JI/o Nell «3amernienne Kene30M MEIH B METHOM
KYIIOpOCe»

19

19

O060061eHre 10 TeMe «HadanpHbIE TOHATHS U
3aKOHBbI XUMHUN»

20

20

K/p Nol no meme «Hauanvnvie nonsmus u

saxonsl xumuuy (45 mun.)

Tema 2. BaxHeiilme npeacTaBUTe I HEOPTAaHUIECKUX BEIIECTB.,
KosmmuecTBeHHbIE OTHOLIEHUs B xuMun. (18 yacos)

21

P\o o Teme «HauanbHble HOHATHA U 3aKOHBI
XUMHW.
Bo3nyx u ero coctas

H/¢p Nel0
MO3HaBaTebHas
nabopatopust «O

4eM TOBOPHUT

ITHUKETKa»

22

Kucnopog

23

I/p Ne4 «Jlomyuenue, cobupanue u
pacro3HaBanue kucioponaay (45 mun.) Th

H/¢ Nell no3naBarenbHast
naboparopust
«Poxxmaromuing KHCIOTED)

24

Oxcunsl

JI/o Nel12 «IToMyTHEHHE H3BECTKOBOH BOJIBI IPH

H/p Nel2
IIPOCKTHAs ACATCIbHOCTD




IIPOITYCKaHUM YIJICKHUCIIOTO ra3a»

«Oxcunn

o5 5 Bonopon
JI/o Nel13 «[lonyuyeHue Bornopoaa npu B3aUMOJECUCTBUA LUHKA C COJITHOM KHUCTIOTON
II/p Ne5 «ITonydenue, cobrpanue u pacnozHaBanue Bogopoaa» (45 mun) Th E
26 6 TI03H
J1af
«Poxnz
Kucnorst H/
7 JI/o Ne14 «Pacrio3HaBaHUE KMCIIOT C OMOIIBIO HHIUKATOPOBY 2&2‘3;};:
27
]
TP | JTaGoparopusiii onsiT «Onpenenenue pH pacTBOPOB KHCIIOT.
Comn H/g Ne
28 8 JICATCIIb!
TIPUPC
KonunuectBo BemecTsa
29 | 9 t
Monspnas Macca
30 10
MonsipHblil 06beM ra3oB
31 | 11 p
32 12 PacdeTrsl Mo XuMHUYeCKUM ypaBHEHHSIM
33 13 | Pemrenue 3a/1a4 o XUMHUYECKHM YPaBHEHUSIM
Bopga. OcuoBanus H/d ]
14 | JI/o Nel5 «/3MeHeHHE OKPACKH HHAUKATOPOB B LIEIOYHON CPEIe» © GH:;;'
34 Cpe/ICTBax
JlaGopaTopHBI  OIBIT «Omnpenenenue pH pacTBOpoOB 1IenoUeH» i
TP HOMOLIBIC
6‘
H/¢p )
Hce,
PacTtBopsl. MaccoBas A0 paCTBOPEHHOTO BELIECTBA «udd
15 | JI/o Nel6 «O3HakoMIIEHHE C TIpenapaTaMy MIKOJIBHOW anTeyKH — pacTBOPaMHU MepOKCHAa
BOJOPOJIa, CIUPTOBOM HACTOMKH 02 M aMMHUaKa»
35
TP JlaGopaTopHbIii onbIT «V3ydeHne 3aBUCUMOCTH paCTBOPHUMOCTH BEIIIECTBA OT
TeMriepaTypbl» JlabopaTopHbIii OIIBIT «IIepechIlieHHBIN pacTBOP»
H/¢ Nel8 mosnaBarensHas maboparopus «BeIpamiBanne | |
36 16
[IpakTrueckas padora «I[lomydeHue MeTHOTO Kynopocay
17 | JlabopatopHsIii onbIT «Habmromenne 3a pocToM KPUCTAIIIIOBY
JlabopartopHsrii ombIT «llepeckieHHbIii pacTBOP»
37
38 18 | K/p N2 no meme «Baoicrnetiwue npedcmasumenu HeOp2AHUYECKUX eUjeCNS.




Konuuecmeennvle omnowenus 6 xumuuy
(45mun.)

Tema 3. OcHOBHBIE KJIACChl Heopranumeckux coequnennii (10 yacon)

39

P/o mo Teme «Bakneiime npeacTaBuTeINn
HEOpraHW4ecKuX BemecTB. KonndecTBeHHBIC
OTHOILIEHUS B XUMHU»

Okcuppl, UX KIaccu(UKamus 1 XUMUIECKIEC
CBOMCTBaA

JI/o Nel7 «B3anMoneicTBre OKCHAA KaJIbITHS C
BOI O

JI/0 Nel18 «IloMmyTHEHHE U3BECTKOBOM BOJBDY

40

OcHOBaHUsl, UX KJIACCH(DUKAIMS K XUMUYECKUEC
CBOMCTBa

JI/o0 Ne20 «ITonyuenune ruapoxcuaa meau (1) u
€ro B3aUMOJICUCTBHE C KUCIOTOW

JI/o Ne21 «Paznoxenne ruapokcuma memau (1)
[pH HarPEBAHUID)

TP

JI/o Ne19 «Peakiust HeHTpaau3aimy

41

KucnoTsr, ux xraccuukaiis 1 XHMAICCKIE
CBOMCTBA

JI/o Ne22 «B3aumMoaelicTBUE KUCIIOT C
MeTaJlIaMm»»

JI/o Ne23 «B3anMoeiicTBie KUCIOT C COJIIMIDY

H/¢p Nel19
yde0HOe nccnejoBaHue
«Ormpenenenue cpens
COKa SIOJIOHU U TPYIIN

42

[Tonydenue KUCIOT

43

Conn, ux knaccupukanys 1 XUMAYeCKHe
CBOIiCTBa

JI/o Ne24 «O3HakoMiIeHHE ¢ KOJUIEKIIUEH COJIEi
JI/o Ne25 «B3aumoneiictue cynbdara meau (I1)
C JKEJIE30M»

JI/o Ne26 «B3aumMoaelicTBUE COJIEH C COIIMID)

44

CriocoObI OTy4EHUs! COTei

45

I'eneTndeckas cBA3b MEXAY K1accaMu
HEOPraHWYECKUX COEAUHEHUN

Jl/o Ne27 «I'enerndeckas cBA3b Ha IpUMEpPE
COCIMHEHUN MEN»

46

I1/p Ne7 «PermeHrie 3KCIEPUMEHTAIBHBIX 3a/1a4
mo teMe «OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX
coeauueHui» (45 mun.) Th

47

9

006061enMEe 10 TeMe «OCHOBHBIE KI1ACCHI
HEOPraHWYECKUX COCIUHEHUI

48

10

K/p No3 no meme «OcHogHble Knaccol
neopaanuyeckux coeourenuily (45 mumn.)

Tema 4. [leproguyeckuii 3aK0H U MEPHOANYECKAS CHCTeMa XUMUYecKnX djiemeHToB /.U,

MenneneeBa. Ctpoenue atoma (9 yacos= 8+1 pesepn)

49

P/o mo Teme «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COEAUHEHUI». EcTecTBEHHbIE
CEeMEHUCTBAa XMMUYECKUX DJIEMEHTOB.
AM(QOTEpHOCTE.

Jl/o Ne28 «[lony4yenne am¢porepHOTO
THJIPOKCHJIA U HCCICIOBAHUE €r0 CBOMCTB

50

OTkpsITHE IEpHOANUYEcKOro 3akoHa JI. 1.
MenneneeBsIM




OCHOBHBIE CBC€ICHHUA O CTPOCHUHN aTOMOB

H/p Ne20

51 3 BUPTyabHas
SKCKypcust
«B MHPE U30TOIIOB»
52 4 CTpoeHue 3IEKTPOHHBIX 000JI0UEK aTOMOB
53 5 [leproagnueckas cucremMa XUMHUIECKAX
anemenToB /.M. MenneneeBa
54 6 XapakTepucTHKa 3JIEMEHTa — MeTajlia o ero
MTOJIO’KEHUIO B TIEPHOINIECKOH crcTeMe
55 7 XapakTepucTHKa 3JICMEHTa — HEMETaILIa 110 €ro
TTOJIO’KEHUIO B TIEPHOIUIECKON crcTeMe
56 8 3HaueHUE MEPUOAMYCSCKOTO 3aKOHA U
nepuoandeckon cuctemsl .M. Menaeneena
K/p Ne4d no meme «llepuoouueckuii 3akoH u
nepuooutecKkas CUcmema XuMu4eckux
57 9
anemenmos [.U. Menoeneesa. Cmpoenue
amomay (45 mun.)
Tema 5. Xumuueckasi cBsi3b. OKHCJINTEIHHO-BOCCTAHOBUTEIbHBIE PEAKITUH
(11 yacos= 8+3 pe3zepB)
P/o no Teme «Ilepuoauueckuii 3aK0H 1
MEPUOANYECKAS CHCTEMA XUMHUYECKUX
58 1 anemenToB JI.11. MenneneeBa. CtpoeHue
aToMa»
HMoHHas xumMuyeckas cBA3b
59 5 KoBaneHnTHas xuMu4eckast CBSI3b
3 KoBasieHTHas HemoyspHas W HOJISpHAs
XMMHYECKas CBSI3b
60 JleMoHCTpaloOHHBIN OIIBIT «Temneparypa
TP | IaBI€HUs  BEIIECTB C  Pa3HbIMH  THUIIAMUY|
KPUCTAJUTMYECKUX PEIIETOK»
Metamnyeckas XuMU4ecKasl CBSI3b H/¢p Ne21 npoexrras
61 4 Jl/o Ne29 «I/IBFOToaneHHe MOJIENH, «l\iz’;;}g’p}l;::;ﬂe
UJLTIOCTpUpYIoLIeil 0coOeHHOCTH KpHCTAILTHYCCKIX
METAJTMYECKOM CBSI3U» peLeToK»
62 5 Crenennp okucieHus. Pacuer crenenei
OKHUCJICHUS 110 hopMyJiaMm
63 6 Crenens okucnenns. CocraieHue Gpopmyr
BEIIECTB [0 CTENEHSIM OKHCICHUS
64 7 OKHCIUTEIHHO — BOCCTAHOBUTEIILHBIC PEAKIIHU.
MeTo 3JeKTpOHHOTO OataHca
65 8 Bcepoccuiickas nmpoepodHas pabora
66 9 Bcepoccuiickas npoBepoynas padora (90
MHHYT)
K/p N5 no meme «Xumuueckas césso.
67 10 | OxuciumenvbHo-60CCMAHOBUMENbHBIE PEAKYUUY
(45 mun.)
68 11 Ipomesicymounaa ammecmayus. Konmponvhas

paboma (45 mumn.)




Kanengapuo-rematudeckuii miaas (9 kmacc)

Jara
Ne Heypounbie
n/n Tewa ypoka ¢opmbl IIaan | ®akr
Tema 1. [loBTOpeHue U 000011IeHHe CBEAEHHIT O Kypcy 8 Kiacca.
Xumuyeckue peakiuu (5 yacoB)
1 Knaccudukariysi HEOpraHMYECKUX BEIIECTB U MX
HOMEHKJIATypa
Kraccupukanus XUMUUECKHX peaKIHii 1Mo H/¢p Nel
BUPTYaJIbHas
PAa3IUYHBIM OCHOBAHUSIM. SKeKkypens
2 J\o Nel «B3anmMopeiicTBHEe aMMHaKa U XJIOPOBOIOPOIaY «B mupe
J\o Ne2 «Peaxius HeHTpann3aum» XUMUYECKHIX
J\o Ne3 «Habmoaenne TermoBoro 3G dexTa peakunn peaxiumin
HEeUTpaIu3aum»
Kiraccndukarus XuMI9IeCKuX peakinii
J\o Ne4 «B3aumMoneiicTBrE CEpHON KUCIOTHI C OKCHIOM
3 meau (11)»
J\o NeS «Pa3noxeHne nepokcua BOAOPOAA C IIOMOIIBI0
KaTajasbl KapTodessn»
H/g Ne2
CKOpOCTh XMMHUYECKUX PEaKIIHil. "‘::g:)‘;ax;‘;::ﬂ
JI\o Ne6 «3aBHCHMOCTH CKOPOCTH XHMHYCCKON pPEaKIiy «3ABECHMOCTE
OT NPUPOJBI PEArUPYIOIINX BEIECTB Ha IIPHMeEpe CKOPOCTH pEaKI
B3aMMOJICHCTBHS PaCTBOPOB THOCYJIb(aTa HATPHUS U OT pasTMaHBIX
XJiopuza 6apusi, THOCYNb(daTa HATPUS U COJSTHON baxTopos
KHCJIOTBD).
JI\o Ne7 « 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKITIH
OT NPHUPOJBLI METAJJIOB ITPU UX B3aHMO}IeﬁCTBHH C
4 COJISIHOHM KUCJIOTOW».
JI\o Ne8 3aBHCHMOCTH CKOPOCTH XUMHUECKON PEaKLIUU OT
MpUupoAbl KUCJIIOT IpU B3aHMO}IeﬁCTBHH HUX C XKCIC30M»
J\o N\e9 «3aBuCHMOCTb CKOPOCTH XMMUYECKON peaKkIiuu
OT TeMIEepaTypsh»
J\o Ne 10 «3aBHCHMOCTh CKOPOCTH XUMHYECKOH peakiu
0T KOHILIEHTpalUK pearupyromux semecTs» JI\o Nell
«3aBHCUMOCTH CKOPOCTH XMMHUYECKOH PEaKIuy OT
IUIOIIAM CONPHKOCHOBEHHS PEarupyIoluX BEIIeCTBY
Karanu3s H/p Ne3
y'leﬁﬂoe HCCJIeT0BAHUEC
5 J\o Nel2 «3aBHCHMOCTH CKOPOCTH XUMHUECKON «]leficTBue
PEaKIMy OT HAIMYHS KaTalln3aTopay KATATH3ATOPOB
Tema 2. XumMuueckue peaknuu B pacteopax (10 yacoB)
:‘)JICKTpOJ'II/ITI/I‘leCKaH Jucconuanus
6 J\o Nel3 «/luccormmanyst caObIX IIEKTPOIUTOB Ha

IpUMepe YKCYCHOH KHCIOTBD»




JleMOHCTpallMOHHBIA  OIBIT
PacTBOPEHHUSI BEIIECTB B BOJIEY
[IpaxTrueckas pabota
HEAJIEKTPOJIUTHD
JlaGopatopHblii onbIT «BinsiHEE pacTBOpUTEIIS HA

«TemnoBoit  Addekr

«DIEKTPOJIUTHI u

TP | muccomuamuioy
JlaGopatopubrii  ombIT  «CuiabHBIE H  ClIa0bIe
BIIEKTPOIUTHI)
JlaGopaTopHbrii OTIBIT «3aBUCUMOCTH
3JIEKTPOIIPOBOIHOCTHU pacTBOpOB CUJIbHBIX]|
3JIEKTPOJIUTOB OT KOHIIEHTPAIUH HOHOBY
2 OCHOBHLIC IMOJIOKCHUA TCOPUU
DJICKTPOIUTUYECCKON JUCCOLMAITNHI
7 JlaboparopHslii onbIT «OnpeseneHune
TP | KOHUEHTpALUU COJIH TIO IEKTPOIPOBOTHOCTH
pacTBopa»
XUMHYECKHE CBOMCTBA KUCIOT KaK H/(p Ned yuebHoe
HCClIe0OBaHHUE
SJICKTPOJIMTOB «CBoifcTBa  KHCIIOT]
JI/o Nel4 i(H?;MeHeHI/Ie OKPACcKH UHIUKATOPOB B KAaK 2JIEKTPOIUTOBY
KHCJIOTHOH cpenie»
J\o Nel5 «Peakuus HeMTpanu3aluu pacTBopa LIeI0un
Pa3TUYHBIME KUCIOTAMUY
J\o Nel6 «Ilonyuenune ruapokcuna meau (11) u ero
8 3 B3aMMOJICHCTBHE C Pa3IMYHBIMU KHCIOTaAMHU
JI\o Nel7 «B3auMojeiicTBHE CHIIBHBIX KHUCTIOT C
okcugom meau (11)»
JI\o Ne18-20 «B3aumojelicTBre KUCIOT ¢ METallIaMu»
J\o Ne21 «KauectBenHas peakuusi Ha KapOOHAT-HOH»
J\o Ne22 «JlomydeHue cTyHs KpEMHHEBOM KHCIOTBD)
J\o Ne23 «KauecTBeHHas peakiys Ha XJIOPU[I- UIH
CyJib(haT-HOHBDY
9 4 XUMHYECKHE CBOMCTBA KUCIOT KaK
AJICKTPOJUTOB
XuMHUUECKUE CBOMCTBA OCHOBAHMI KaK H/p NeS
yueOHoe ucciiefoBaHne
SJICKTPOJIHUTOB «CBoiicTBa
J\o Ne24 «l3MeHeHune OKpacku HHAUKATOPOB B OCHOBAHMI KaK
LIEJIOYHOM cpesie» 3JIEKTPOJIUTOBY
10 5 J\o Ne25 «BzaumogeiicTBre Liesnouei ¢ yrieKUuclIbiM
razom
J\o Ne26 «KauyecTBeHHas peaklusi HA KATHOH aMMOHMSD)
J\o Ne27-28 «Ilonyuenue ruapokcuma meau (11) u ero
Da3I0KEHUEH
XuMUUECKUe CBOMCTBA COJIEHM Kak H/p Ne6
yueOHOe ucciieJ0BaHne
SJICKTPOJIMTOB «CsoiicTBa  comneit
11 6 J\o Ne29 «B3aumoseiicTBue KapOOHATOB C KUCIOTAMU» | kak IIEKTPOIUTOBY
J\o Ne30 «Ilomyuenune ruapokcuaa xemnesa (111)»
J\o Ne31 «BzaumoneiicTBue ee3a ¢ pacTBOPOM
cyabdara memu (11)
12 7 [ToHsiTHE O THAPOIU3 CONIEN.
8 ['upponns
13 JlaGopartopHblit onbIT  «Ompenenenne  pH
TP Pa3IUYHBIX CPEI»
I1/p Nel «Pemenue 3kCcriepuMEHTaIbHbIX 3a/1a4
14 9 | mo TeMe «DIEKTPOIUTHYCCKAS JTUCCOIHALIHS

(45 mumn.)




IPOMBILIICHHON

15 | 10 K/p Nel no meme «Xumuueckue peakyuu 6
pacmeopaxy (45 mun.)
Tema 3. Hemera/uibl M uX coequHenus (25 yacoB)
P\o 1o TemMe « XUMHYECKHE PEAKIIUH B Hip Ne7
BHPTyaIbHAN
16 1 | pacTBopax». KCKYPCHSE
OO0mmas xapakTepuCTHKa HEMETAIOB «B mmpe
HEMCETAJIJIOB»
OO61as xapakTeprucTuka d1eMeHToB VIIA- H/p Ne8
2 BHpPTyaJIbHast
17 IpYMIIbI - TAJIOTCHOB IKCKYypCHs
= «Poxmaronu
JleMOHCTPaIHOHHBII OIIBIT «U3yuenue Oc (f[m;(:u ¢
TP (DU3UUECKUX M XUMUIECKUX CBOUCTB XJIOpa»
18 3 CoegnHeHNs TaJIOreHOB
JI\o Ne32 «Pacnio3HaBaHHME TAJIOTSHHT - HOHOBY
N N H/(p Ne9
10| 4 II/p Ne2 «M3yyeHne CBOHCTB  COISHOM | \yesuoe neereronamme
KUCITOTBHD (45 MUH.) «CBoiicTpa
COJISTHOM KUCJIOTBI»
20 5 OO6mras xapakTepucTika 3JeMeHToB VIA-
rpynisl - xaapkoreHoB. Cepa
CepoBoniopon 1 Cynb(huIbI
6 J\o Ne33 «Ilonmyuenue cepoBoopoIa»
21 .
JlemoHcTpaoHHbli onbIT: «llonyuenue
TP CEpPOBOJIOPO/IA U M3YYEHHE €r0 CBOWUCTBY
Kucnopoaabie COeIMHEHUS CEPBI Higp Nel0
MpOEeKTHast
7 J\o Ne34 «KauyecTBeHHBIE peakliny Ha CyJIb(aT-noHBD) NeATEeALHOCTE
«Monenb
22
JleMOHCTpaIHOHHBIN OMbIT «M3ydyeHue cBOHCTB yCTAHOBKH
TP | cepuucroro rasa u cepuuctoii KUCIOTH HOJIy4eHMs CEpHOM
KHCIIOTBD)
- - H/¢ Nell
[
II/p Ne3 «3yueHue cBOICTB cepHOM Jreb08 HoCTEROBAME
23 8 | xucnote (45 MuH.) «CBoifcTBa CepHOii
KHCJIOThD)
o4 9 OO0m1as XxapaKTepucTUKa JIeMEHTOB V A-
rpynmbl. A30T
Ammvmak. Con aMMOHUS
25 10 | J1\o Ne36 «KauecTBeHHas peakiis Ha KATHOH aMMOHHSD
II/p Ned «IlonyyeHne aMMHaKa U U3y4EHUE H/p Nel2
11 _LU y y y'leﬁnoe HCCJIeT0BAHUE
26 ero cBoWcTB» (45 muH.) «CRojicTBa
TP JlaGopaTopubrii  ombIT  «OCHOBHBIE  CBOWCTBA amMMuaKa»
aMMHaxKa»
12 Kucnoponusie coenuuenus azora. OKCUabI
a3oTa
JemoHcTpauroHnHbie onbIThl: «Ilomydyenue okcuaa
27 azota (V) u u3ydenue ero cBoicTB»; «OKHCICHHE
TP | okcuna asota (ll) mo oxcuna asora (IV)»;
«Bzanmoneiicteue okxcuma azota (IV) c¢ Bomoit u
KHCIIOPOJIOM, MTOJTyYEHHE a30THON KHCIIOThD)
A30THas KuciIoTa Hp Nel3
. . NpoeKTHast
28 | 13 | J1\o Ne37 «Xumuueckue CBOMCTBA a30THOI KHCIOThD) e —
«Mopenb




IPOMBILIICHHON

YCTaHOBKH
MOJIY4YEHHUS a30THOU
KHCJIOTBD)

dochop u ero coeTuHEHUS

29 14 JI\o Ne38 «KauecTBeHHas peakius Ha GpochaT — HOH»
20| 15 OO0m1as xapakTepucTuka 3JieMeHToB [V A-
rpynnsl. Yriaepos
KucnopoHbie coeIMHEH s yriaepoaa yqeﬁﬂof/:l g:’::om““e
31 16 | J\o Ne39 «IloydeHne U CBOWCTBA YIOJIBHOM KHCIOTH «CoH yrombHoii
KHCIIOThD)»
32 | 17 II/p NeS «ITomyuenue yriekucioro raza u
M3yYEHHE ero CBOMCTBY (45 MuH.)
VIieBogopoIbl Bn‘pli ‘1; R
IKCKYpCHS
33 18 «B Mupe
OPraHUYECKUX
COCIAUHCHUN )
2 | 19 Kucnopoacoaepxaiue opraHuueckue
COCTUHCHMS
Kpemnuuii u ero coenunenus
35 | 20 | J1\o Ne40 «IIpomyckaHue yrieKHCIOro rasa epes
PacTBOpP CUJIMKATa HATPUA»
36 | 21 CunrkatHasi TPOMBIILIEHHOCTh
37 | 22 ITonyuenue HeMeTaLIOB
[MonyueHne BaKHEHIINX XUMHYECKHX yue nlp i‘f:;omﬂue
38 | 23 | coeawHeHUi HEMETALIOB «llerouka
IIPpEBpaIlICHU
39 24 0O000mmenue mo teme «Hemeramisl 1 ux
COCJTMHECHUS»
10 | 25 K/p Ne 2 no meme «Hememannot u ux
coeounenusy (45 mumn.)
Tema 4. MeTaibl H UX coequHeHust (16 yacoB)
P\o o teme «HeMmeTasibl ¥ UX COETMHEHUSD) H/p Nel7
BHUPTYyaJIbHast
41 1 | OO1uas xapakTepucTHKa METaIoB IKCKypemst
«B mupe
MCTaJIJIOB»
XuUMHYECKre CBOMCTBA METAIIJIOB
42 2 J\o Ne41 «BzaumopeiicTBuIE Kelle3a C pacTBOPOM
cynbbara meau (11)»
43 3 OO61mas xapakTepucTHKa d1eMeHToB [A-
TPYIIIIBI
44 4 Conu mea0YHbIX METAJIOB
O6mmas xapakrepucTuka 3nemMeHToB [1A-
5 TPYIIIIBI )
45 JI\? Neq?2 «ITomydeHne n3BECTKOBOM BOJIBI U OTIBITHI C
HEW»
JlaGopaTopHbIit OTIBIT «BzaumopeiicTeue
TP HU3BECTKOBOH BOJIbI C YITICKUCJIBIM I'a30M»
16 6 Conu metaios [IA-rpymnmbl




KectrocTh BOJbI 1 CIIOCOOBI €€ YCTpaHCHUA

47 7
H/jp Nel18 | | |
48 8
AJIOMUHUM U €r0 COeIMHEHUS Higp Nal9
ﬂpOeKTHaH
JAeATEJIbHOCTH
49 9 «Komexuust u3
HU3JIETUN U3
AJITFOMUHUA)
Keneszo u ero coequHEHUS
10 | J1\o Ned3 «Ilonyuenue runpokcunos xenesa (1) u
50 (1n»
JlaGopaTopHsIil onbIT «OKHCTIEHUE JKeNle3a BO
TP BJIA2)KHOM BO3AYXCH»
51 11 Comu xenes3a
J\o Ned44 «KadgecTBeHHAs peakivs Ha KATHOHBI JKeIe3ay
H/p Ne20 |
52 12
53 13 Koppo3zust metamioB u crmocoObl 3alTUThI OT
Hee
54 14 Meramnsl B ipupoze. [lonstue o Mmetamtypruu
55 15 0000menue mo reme «MeTasisl U UX
COETUHEHUS
K/p No3 no meme «Memannwvl u ux coeOuHenusi»
56 16
(45 mumn.)
Tema 5. Xumus U okpy:Kkaomas cpeaa (2gaca)
P\o o Teme «MeTaiuIbl ¥ UX COETUHEHMUS
S7 1 | Xumuyeckuii cocTaB TUIaHETHI 3eMIIs
JI\o Ne 45 «/3yueHue rpaHuTa»
58 2 OxpaHa OKpyXarolen cpeibl 0T XUMUUYECKOTO
3arpsi3HEHUS
Tema 6. O6001IeHNe 3HAHUIT 32 KYPC OCHOBHOM 1KO0JbI (10 yacoB)
59 1 BemectBa. Ctpoenue aroma
BemectBa. XumMuueckas CBSI3b U H/p Nezl
IpOeKTHast
KPUCTAINIMYCCKUEC PCIICTKU. NeATeIbHOCTh
60 2 «Mopnenb
KPUCTAIIUYCCKUX
PELIETOK)
61 3 Knaccudukanmst HEOpraHM4eCKuX BEIIECTB
XUMHYECKHE PEeaKIIU
62 | 4 peakil
5 Peakriny noHHOrO 0OMeEHa
63 — —
TP JlabopartopHsbiii onbIT «B3aumoneiicTBue

THAPOKCHIA OapHs C CEpHOH KHUCIOTOMN




OKHCIUTEIIFHO- BOCCTAHOBUTCIIHHEIC pCeakuuu

6
64 =
TP JlaGopaTopHsrit oneiT «M3Menenne pH B Xoze p
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PeaKimii»
65 v OCHOBBI HEOPraHUYECKON XUMUHU. XUMHUECKHE
CBOICTBA BEILIECTB
66 8 XHUMHYECKHE CBOMCTBA CIIOKHBIX BEIIECTB
IIpomesicymounas ammecmayusi.
67 9
Koumponvnas paboma (45 mun.)
68 | 10 O0600611eH1e 3HAHH 32 KypC OCHOBHOM LITKOJIBI




I'papuk KOHTpPOIBLHBIX PadoT8 KJIace

TeMa KOHTPOJIBHOM PadoTHI Ne Hara KoppexTuposka
ypokxa JAATHI

1 HauanpHble MOHATHS ¥ 3aKOHBI XUMHH 20
2 Baxueiiue npeactaBuTeIM HEOPraHM4eCKUX 38

BemecTB. KomuecTBeHHBIE OTHOIIIEHUS B XUMUH
3 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUI 48
4 [Tepronnueckuii 3aKOH ¥ IEPUOANYECKAS 57

cUCTeMa XUMMHUYECKUX dieMeHToB J[. 1.

MenneneeBa. CTpoeHHE aTOMa
5 Xumuueckas cBsizb. OKMCIUTEILHO- 67

BOCCTAHOBHTEJIbHBIC PEAKIIUN
6 [IpomexyTtounas arrectauus. KoHTponbsHast 68

pabota (45 mMuH.)

HTtoro 6
9 kJaace
No\n TeMa KOHTPOJIBLHON PadoTHI Ne Jara KoppexTuposka
ypokxa JAATBI

BxoHast koHTposbHas padoTa (25 MuH.)
2 XUMUYECKHE peaklMi B pacTBOpax 15
3 HeMmeraiuiel 1 X coeTUHEHUS 40
4 MeTajutsl 1 UX COETUHEHUS 56
5 [IpomexyTtounas arrectauus. KontponbHast 67

paborta (45 muH.)

HTroro: 5




I'padguk BbINOJHEHHS NPAKTHYECKON YaCTH Kypca

8 kiace
I'padpuk npakTuyecknx pador
Ne Tema npakTuyeckoii padoTsl Ne ypoka Jara KoppexTposka
IAThI
8 kJi1ace
1 | «IIpaBuia TeXHUKH O€30MACHOCTH U HEKOTOPHIE 4
BHJIBI pa0OT B XUMHYECKOU J1Ta00OpaTOPHI
2 | Ilpaktuueckas padota «3yuenue cTpoeHus 4
TIaMEHU
3 | «AHanu3 MoYBHI, ONpeIeNeHNe KUCIOTHOCTH 6
nouBb» (45 mun.) Th
4 | «Ilomy4yenue, cobupaHue 1 pacrio3HaBaHHe 23
KHCIIOpOJ1a»
5 | «Ilonyuyenue, cobupanue u pacro3HaBaHue 26
BOAOPOJa»
6 | «IIpuroToBneHue pacTBopa C 3aJaHHON MaccoOBOM 36

JI0JIeH PaCTBOPEHHOI'O BEIIECTBA»

7 | «PenieHue 3KkCriepuMEHTaIbHBIX 33/1a4 110 TEME 46
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COEAMHEHUID)

HUTroro: 7

I'padux 1a6opaTopHbIX padoT

No Tema J1a00paTopHOii padoThI Ne ypoka Jara KoppexTposka
JAAThI

8 Kiacce

«O3HaKoMIICHHE C KOJIEKIHEH 1Tab0opaTopHON OCYAbI» 1

«IIpoBepka repMeTHUIHOCTH MPUOOPa AJIS IOTYUESHHUS
ra3oB»

TP | /laGoparopueiii  onbit  «M3Mepenne  TeMueparypbl
KHMIIEHUS BOJBI C IOMOIIBIO JaT4MKa TEMIIEpaTyphl N
TEPMOMETPa»

JlaBopartopuslii onbIT «OnpeaeneHne TeMnepaTypsl
TJIABJICHUS] M KPUCTAJUIM3ALMH METaJlIa»

3 | «O3HakoMIIeHNE C MUHEpaIaMu, 00pa3yoIuMu 5
TpaHHTY
4 | «I[IpuroroBieHne reTepoOreHHON CMeCH MOPOIIKOB CEPHI C 5

JKCJIC30M U UX pa3acJICHUC)

TP | HemoHcTpanuoHHbii skciepuMenT «llomydenue
JTUCTUIUTPOBAHHOM BOABI

JlabGopaTopHsIii onbiT «OmnpenencHue BOIOPOBOIHON U
JMCTUIUINPOBAHHOM BOJIBI

5 «B3aumosieficTBIEe pacTBOPOB XJIOPUAA HATPUS U HOAWIA 14
KaJIMsl C paCTBOPOM HUTpata cepeOpay

6 | «Ilomyuyenue ruapokcuaa memu (1) u ero 14
B3aHMOJICHCTBHE C CEPHOM KUCITIOTOI»

7 | «B3zamMmopeicTBrE pacTBOpa COIBI C KHCIOTOM» 14




TP | HAeMOoHCTpanOHHEIM SKCIEPUMEHT «BrIfenenue u
MOTJIONICHNE TeTlIa — IPU3HAK XUMHUECKOH PeaKIiuim)
8 | «IIpoBepka 3aKoHA COXpaHEHHUS MACCHI BEIIECTB HA 15
MpUMepe B3aMMOJICHCTBHS NIETOYU M KHCIOThDY
9 | «IIpoBepka 3aK0HA COXpaHEHUS MACCHI BEIIECTB Ha 15
mpuMepe B3auMoaeicTBus mignoun u coun skenesa (111)»
TP | JAeMOHCTpaMOHHbIN SKCIEPUMEHT «3aKOH COXPaHEHUS
MacChl BEIIECTBY
TP JleMOHCTpallMOHHBIN 3KCIIEpUMEHT «Pa3noxxkenue Boabl 17
AIEKTPUIECKAM TOKOM)
10 | «Pa3noxxeHne mepoKcuIa BOIOPO/Ia C IIOMOIIBIO OKCHIA 18
maprania (1V)»
11 | «3amemeHue xKene3oM MeId B METHOM KyITOpOCe» 18
12 | «IlomyTHEHHE NU3BECTKOBOM BOJBI IPU MPOMYCKAHUHU 24
YTIIEKUCIIOTO Ta3a»
13 | «IlonyueHue BOOPO/IA TIPU B3aUMOJICHCTBUM IIUHKA C 25
COJISTHOM KHMCJIOTOMN»
14 | «Pacmo3HaBaHue KHCIOT C IIOMOIIBIO HHIUKATOPOBY 27
TP | /labopatopnsiii onbit «Onpenenenue pH pactBopos
KHCJIOTY.
15 | «M3MeHeHne OKpaCKH HHIMKATOPOB B IEIOYHOU 34
cpene»
TP | /labopatopnsiii onbit «Onpenenenue pH pactBopos
LIeJI0YEi»
16 | JlaGopatopubiii  ombiT  «M3ydyeHume  3aBHCHMOCTHU 35
TP | PaCTBOPMMOCTH BELIECTBA OT TEMIIEPATYPbD»
JlabGopaTopHsIil onbIT «IlepechITIeHHBIH PAcTBOPY
TP | Ilpakruyeckas padora «Ilomydenne megHoro 37
KyIopocay
JlaboparopHsIii onbiT «HabroeHne 3a pocToM
KPHCTAJUIOB)
JlaboparopHblii onbIT «IlepechlllieHHbIH PAacCTBODY
17 | «BzaumogeicTBre OKCHIA KAJIBLUSA C BOIOW» 39
18 | «IloMyTHEHHE U3BECTKOBOM BOIBI» 39
19 | «Peakiust HEHTpaTU3aAIIID 40
20 | «ITomyuenue ruapokcuaa meau (1) u ero 40
B3aUMOJICUCTBHE C KUCIOTOM»
21 | «Paznoxenune ruapokcuaa meau (1) mpu HarpeBaHun» 40
22 | «B3aumojeicTBHE KUCIOT C METAITAMU» 41
23 | «B3anmoaeicTBUE KUCIIOT C COJIIMIY 41
24 | «O3HaKOMIICHHE C KOJUICKITHEH coeit 43
25 | «Bzaumoneiicteue cyabdara meau (I1) ¢ sxenezom» 43
26 | «B3anMogeiicTBHE COJIEH C COIISIMU» 43
27 | «'eHeTHueckas CBsI3b Ha MPUMEPE COSAMHECHUN MEIIN» 45




28 | «Ilomydenue aMmpOoTEepHOrO THAPOKCUAA U 49
UCCIIEJIOBAHUE €TI0 CBOICTBY
TP | AemoncTpannonnsiii oneIT «TeMneparypa miaBieHus 60
BEIIECTB C Pa3HBIMHU TUMIAMHU KPUCTAIIIMYECKUX
pEMIETOK
29 | «/M3roToBneHne MOJEIH, WILTIOCTPUPYIOLIEH 61
0COOEHHOCTH METaJUIMYECKOH CBA3M»
Hroro: 29




I'padguk BbINOJIHEHUS NPAKTHYECKON YaCcTH Kypca

9 kaacce

I'padpuk npakTuyecknx pador

Ne Tema npakTuyeckoi padoTbl Ne ypoka Jara KoppexTposka
IAThI
9 kiace
1 | «Pemenne 3KCepMMEHTAIBHBIX 33/1a4 1O TEME 13
«DNeKTponuTHYeCKas Auccoruarys» (45 MuH.)
2 | «M3ydeHue CBOMCTB COJITHOW KUCIOTHI (45 MuH.) 19
3 | «M3yueHne CBOICTB CEpHOI KUCIOTHI» (45 Mu.) 23
4 | «Ilonyyenne aMmmuaka U U3y4eHUE €ro CBOUCTB) 26
(45 muH.)
5 | «Ilomydenue yriekuciaoro raa u U3y4eHHe ero 32
cBOMCTBY (45 MuH.)
6 | «XKectkocTs BOABI U CrIOCOOBI ee ycTpaHeHus» (45 48
MHUH.)
7 | «PenieHue 3KkCriepuMEHTaIbHBIX 33/1a4 110 TEME 52
«Metamnbi» (45 mun.)
Hroro: 7
I'padux 1a60paTopHBIX padoT
No Tema Ja0opaTopHOii padoThI Ne ypoka Jara KoppexTnposka
aThI
9 kaace
1 | JI\o Nel «B3anmopeiicTBue aMMHaKka U XJIOPOBOIOPOAA» 2
2 J\o Ne2 «Peakuust HeHTpaIu3aIium» 2
3 | J\o Ne3 «Habmtonenue TerioBoro addekra peakiuu 2
HEUTpaIU3aLun»
4 | J\o Ned «B3auMOOeHCTBHE CEPHOM KUCIOTHI C OKCHIOM MEIU 3
(1m»
J\o Ne5 «PaznoxeHne mepokcuaa BOAOPOIA C TOMOIIBIO
KaTajasbl KapTodes
6 | J\o Ne6 «3aBHCHMOCTD CKOPOCTH XMMHUYECKON PEaKLUK OT
TPUPOABI PearnpyroNINX BEIECTB HA IpUMepe
B3aMMOJICHCTBHS PACTBOPOB THOCYJIb(haTa HATPHUS U XJIOPHIA
Oapusi, THOCYNb(aTa HATPHUSL U COISTHOM KUCITIOTBD».
7 | JN\o Ne7 « 3aBUCHUMOCTH CKOPOCTH XUMHYECKOH PEaKIU! OT 4
TPUPOABI METAJJIOB IIPU WX B3aUMOJCHCTBUY C COJSTHOM
KHUCIJIOTONY.
8 | J1\o Ne8 3aBHCHMOCTH CKOPOCTH XUMHUYECKOM PEAKIIUU OT 4
HPUPOABI KUCIIOT IIPH B3aUMOACHCTBUH HX C JKEJIE30M
9 | J\o Ne9 «3aBrcuMOCTh CKOPOCTH XMMHUYCCKON PEAKIHH OT 4
TeMIICPaTyphbh»
10 | J1\o Ne 10 «3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEaKIUK OT 4
KOHIIGHTPAIIMH PEarnpyIOINX BEIIECTB
11 | JT\o Nell «3aBUCHMOCTE CKOPOCTH XUMHUYECKON PEAKIIUU OT 4
TUTOIIAIA CONPHKOCHOBCHHSI PEaripyIOIIHX BEIISCTBY
12 | JT\o Nel2 «3aBUCHMOCTD CKOPOCTH XUMHUYCSCKON PEAKIIUU OT 5

HAJIMYKMs KaTajinu3aTopa»




13 | J\o Nel3 «/lucconmarus caadbix 3JEKTPOIUTOB HA IPUMEpE 6
YKCYCHOM KHCIOTBD)
TP | AemonctpauronHsiii oneiT «TermroBoii d3pQeKT pacTBOpeHHs
BEIIIECTB B BOJIE»
JlaGopaTopHBIi OMBIT «DIEKTPOIUTH M HEAIEKTPOIUTHD)
JlaGopaTtopublii  ombIT  «BnmsHume — pacTBOpMTENns  Ha
JIICCOLIAIINION
JlabopaTopHsIif onbIT « CUITEHBIC U CTA0BIE DTICKTPOIUTED)
JlaGopaTopHbIi ONBIT «3aBUCUMOCTb JIEKTPOIPOBOJHOCTH
DPAcTBOPOB CHIIBHBIX 3JICKTPOIUTOB OT KOHIICHTPAIINN HOHOBY
TP | Jlaboparopssiii onbiT «Onpe/ieneHie KOHUEHTPALUH COJIH 10 7
JICKTPOIIPOBOIHOCTH PACTBOPa»
14 | Jl/o Ne 14 «Vi3MeHenue OKpackd MHIMKATOPOB B KMCIOTHOH 8
ChEeTIed
15 | J\o Nel5 «Peakmus HeHTpanu3anuy pacTBOpa MIETOUH 8
Pa3THIHBIMH KHCIOTAMI)
16 | JT\o Nel6 «Ilonyuenue ruapokcuaa meau (1) u ero 8
B3aMMOJICHCTBHE C PA3INIHBIMH KACIOTAMI
17 | J\o Nel7 «B3aumopaeiicTBHUE CUIBHBIX KUCIOT C OKCHIOM 8
meau (1)»
18- | JT\o Ne18-20 «B3aumoneiicTBIE KUCIOT ¢ METATUIAMU» 8
21 | J\o Ne21 «KauecTBeHHas peakiiusi Ha KapOOHAT-UOH» 8
22 | JT\o Ne22 «Ilomyuenue CTyaHs KPEMHHEBOH KHCIOTHD 8
23 | JT\o Ne23 «KauecTBeHHas peakifyst Ha XJIOPUI- WX Cyibpart- 8
HOHBD)
24 | JI\o Ne24 «Vi3MeHeHHe OKPACKH MHIMKATOPOB B IIETOYHOM 9
CNETIC
25 | J\o Ne25 «BzaumosieiicTBHE 11I€I0UeH C YIIEKUCIBIM ra30M»» 9
26 | J\o Ne26 «KauecTBeHHas1 peakiinsi Ha KATHOH aMMOHHSD) 9
27- | JI\o Ne27-28 «Ilonyuenue ruapokcuaa memu (1) u ero 9
28 pa3IoKeHue»
29 | J1\o Ne29 «B3aumoseiicTBiue KapOOHATOB ¢ KUCIOTAMMY 10
30 | 1o Ne30 «ITomyuenne rumpokcuaa xeiesa (111)» 10
31 | Jl\o Ne31 «B3aumopeiicTBue Kee3a ¢ pacTBOPOM CyJibdaTa 10
meau (11)»
TP | /labopatopusrii onbit «Onpenenenne pH paznmuanbx cpemn» 13
TP | Hemoncrpaumonnsiii onbit «M3ydyenne pusnueckux u 17
XMMHUYECKHX CBOWCTB XJIOpa»
32 | JT\o Ne32»Pacno3HaBaHue TaJOr€HUI-HOHOBY 18
33 | Jl/o Ne33 «IlonyueHne cepoBOAOPOIa» 21
TP | Hemoncrpanmnonnsiii onbit: «Ilonydenue cepoBogopona u
W3yYEHHUE €ro CBOHCTB»
34 | J1\o Ne34 «KauecTBeHHbIE peakiiy Ha CyJb(haT-HOHBD 22
TP | AemoHCTparmoHHBIi ONBIT «VI3y4eHHE CBOICTB CEPHUCTOTO
ra3a ¥ CepHHCTON KHCIIOTBD»
36 | Jl\o Ne36 «KauecTBeHHast peakiusi Ha KATHOH aMMOHUSD) 25




TP | /laboparoprblii onbIT « OCHOBHBIE CBOWCTBA AMMUAKa 26
TP | Aemoncrpauuonnsie onbiThi: «Ilomyuenue oxcuna asora (1V) 27
U M3y4YeHHe ero cBoicTBY; «Okucnenue okcumaa azora (I1) go
okcuna asota (1V)»; «B3aumoneiicteue okcuma aszora (1V) ¢
BOJIOH U KUCIIOPOJIOM, TTOJIYYECHUE a30THOM KHCIOTHD)
37 | JT\o Ne37 «XuMHuYeCKHE CBOMCTBA a30THOM KHUCIOTEI» 28
38 | JT\o Ne38 «KauecTBenHas peakius Ha ¢pochaT — HOH» 29
39 | Jl\o Ne39 «IlonyueHue u CBOWCTBA YTOJIbHOW KUCIOTHI 31
40 | J\o Ned40 «IIpomyckaHue yriIeKUCIOTo ra3a 4epe3 pacTBop 35
CHJIMKATa HATPUSD)
4] | J\o Ned41 «B3anmopeicTBre Kele3a ¢ pacTBOPOM cyiib(ara 42
meau (11)»
42 | J\o Ned?2 «IlonydeHue U3BECTKOBOI BOJIbI M OIIBITHI C HEW» 45
TP JlabopaTopHsIif onbIT «B3anMoeiicTBHE H3BECTKOBOW BOJIBI C
YTICKUCITBIM Ta30M»
43 | J1\o Ne43 «Ilonyuenue rugpokcuos xenesa (1) u 50
(1)»
TP | Jlaboparophbiii onbiT «OKUCICHHE HKele3a BO BIAKHOM
BO3IyXe»
44 | JI\o Ned4 «KadecTBeHHAs peaknns Ha KATHOHBI JKeJe3ay 51
45 | JI\o Ne 45 «/3yucHue rpaHUTay 57
JlabopaTopHslii onbIT «B3aumozelicTBue ruipokcuaa 6apus ¢ 63
CEpHOMN KUCIOTOM»
JlaGopatopusiii onbIT «M3Menenne pH B X0/1e OKHCITUTENBHO- 04

BOCCTAHOBUTCIIbHBIX peaKuHﬁ»




Heypounsbie ¢popmbl

8 KJIACC
Dopmbl KommnyectBo HazBanne Ne
JacoB YPOKa
BupryanbsHble 3KCKypcUn 3 «B Mupe pU3NISCKHUX SBICHUNY 5
«B MHpe XUMHYECKUX peakuii» 14
«B Mupe u30TOmoB 51
Y4eOHOe nccienoBanme 5 «®Du3nueckue CBOWCTBA caxapa, TUMOHHOM 1
KHMCJIOThI, MEJIH
«CekpeTbl  TIOYBBD» 6
«OOHapy:KeHHne 1IEeJI04YH B CPeJICTBAX 34
OBITOBOI XUMHH Y TUTUCHEI C TIOMOIIIBIO
MHINKATOPHON OyMarm»
«quddys3us caxapa B Boae» 35
«OrmpeneneHue cpepl coka sOI0HU U 41
TPYIIN
[IpoekTHas KeATETHHOCTD 8 «M3roToBNEHNE BATHO — MapJICBOI MMOBS3KU 5
KaK CpeJICTBA UHINBUYaIbHOMN 3aIIUThI
OpTaHOB ABIXaHUS B TIEPHO SIS MIH
HTIITa»
«MopenupoBaHHe MOJIEKYID 7
«KapToTeka XHMHYECKHX DIIEMEHTOB)» 8
«Mopenb mepruoIUIecKoil TabJIUIbDY 9
«Oxcunel B IPUPOAC U JOMay 24
«Kuca0Tel B mpUpoae U JoMay 27
«Cosu B IIpUPOJIC U JOMay 28
«MonenmMpoBaHie KPUCTADINIECKAX 61
pEIeToK»
ITo3HaBaTenbHBIC 5 «SIBJICHUA TP TOPCHAN CBEII» 4
nabopaTopuu
«O YeMm TOBOPHUT ITHKETKa» 21
«Poxparommity KHUCIOTBD) 23
«PoxIaromuity BOIY» 26
«BrIpallluBaHUEC KPUCTAILIIOB 19)
AITFOMOKAJIMEBBIX KBACIIOB HJIM MEIHOIO
KyIopocay
HTroro 21




Heypounsbie ¢popmbl

9 KIIACC
Dopmbl KoauuectBo Hazsanne No
4acoB ypoka
BuprtyansHble 3KCKypcHH 5 «B MUpe XUMUYECKUX PEAKIIHII» 2
«B Mupe HemMeTaIIoBY 16
«Poxmaromrue comm 17
«B Mupe opraHn4ecKux COeIUHEHHID» 33
«B Mupe MeTanioB» 41
YuebHoe uccnenoBanue 10 «/leiicTBHE KaTaIU3aTOPOB S
«CBoiicTBa KHCIIOT KaK 3JIEKTPOJIUTOBY 8
«CBoiicTBa OCHOBaHMM Kak 9
JIEKTPOJIUTOBY
«CBo¥icTBa coJIelt KaK dJEKTPOIUTOBY 10
«CBoMCTBa COJITHOM KUCIOTHI» 19
«CBoiiCTBa CEpHON KUCIOTBHD) 23
«CBoiicTBa aMMHaKay 26
«Cou yrobHOU KUCIOTHI» 31
«llenouka npeBpaleHun» 38
«Pacno3HaBaHue U Mojgy4yeHue 52
COCIMHEHUM METAJIIOBY
[IpoexTHas 1eATENBHOCTD 4 «Mozenb TPOMBIIITIEHHON YCTaHOBKU 22
TOJTYYSHHS] CEPHOM KUCIOTBI»
«Mopenb MpOMBIIIIEHHON YCTaHOBKU 28
MTOJTYYSHHS A30THOM KHCIIOTHD»
«Kommeknusa u3 u3nenuii u3 arroMUHAS 49
«Mogenb KpUCTANIMYECKUX PEIIETOK 60
ITo3HaBaTenbHBIC 2 «3aBUCUMOCTb CKOPOCTH PEaKIUN OT 4
naboparopun pa3IuyYHbIX (HaKTOPOB)»
«Croco0b! ycTpaHeHHs! )KECTKOCTH 48
BOJIBI»
Hroro 21




OcHaménHocTh 00pa30BaTeILHOIO NMpolecca y4eOHbIM
o0opynoBaHneM
AJI BBITIOJTHCHUA IMTPAKTUYCCKHUX pa60T

(ba

8 Ki1acc
30BBIA YPOBEHbB)

TeMbl NPaKTHYECKUX
padot

Heo6xoanMblii MUHEMYM
(B pacuere 1 KOMIJIEKT Ha 2 YeJl.)

Koua-Bo (%
OCHAIIIEHHOCTH)

«IIpaBuia TeXHUKH OE30MACHOCTH H
HEKOTOPBIE BUIBI PAOOT B
XUMUYIECKOH Tab0opaTOprm»

ObopynoBaHue: MTAaTHUB JIAOOPATOPHBIH,
CIIMPTOBKA, CITMYKH, EPIKATEIH IS
MPOOHUPOK, MEPHBIN IHIMHIP, TOTOBBIN
(UIBTP, CTEKISIHHAS MTAJIOYKA, BECHI C
pa3sHOBECaMH, XUMHUIECKasl IOCya
(mpobupka, crakaHsl, KOJOBI 1Ip.).
BemrectBa: Kycodek Melna, pacTBOp
IIOBapEHHOM CONU

100%

((I/ISYLICHI/IG CTPOCHUA INIaMCHU»

O6opynoBaHue: cBeua CTeapuHOBas,
MMpeAMETHOEC CTCKJI0, TUT'CJIbHBIC HIUIIIIbI,
CTCKJITHHAs TPYOOUKa, CIIMYKHU, CTAKaH,
H3BECTKOBAs BOJA

JIATUYUK TEMIEPaTyphl

100%

«AHanu3 no4Bkl, OIPE/ICICHUE
KHUCJIIOTHOCTH MMOYBBIY

O6opynoBaHue: CIUPTOBKA, CIIMYKH,
MIPEIMETHOE CTEKIIO, KOJI0a KOHUIECKas
(XuMmgecKuil cTakaH), BOPOHKA, CTEKIISTHHAS
nano4ka, GMIbTp OyMakKHBIHA, TUTCITLHBIE
ITHIILIBL.

JnaTauk pH

100%

«I[lonmyyenue, cobupanue u
pacro3HaBaHUe KUCIOPOIay

OO6opynoBaHue: ITATHB, CIIMPTOBKH,
CIIMYKH, XUMUYECKHI CTaKaH, JIy4nHa,
MPOOHUPKH, TIPOOKH € Ta300TBOIHBIMHU
TpyOKamu,

BemmecrBa: mepMaHraHaT Kauus, Boja,
nepokcu Boaopoza, okeua Mapradua (1V)

100%

[Mony4yenue, coOupanue u
pacno3HaBaHHe BOJAOPOIa»

OO6opynoBaHue: TATUB, CITUPTOBKH,
CIMYKH, XUMUYECKUH CTaKaH, JTydnHa,
MIPOOUPKHU MPOOKH C Ta300TBOAHBIMHU
TpyOKamu,

BermectBa: Boza, rpaHyIbl IUHKA, COJISTHAS
KHCJIOTa

100%
Hcnonb3yio Becsl €
THPSIMA

«IIpuroTtoBnenue pactBopa ¢
3aJJaHHOM MacCOBOM Jonen
pPacTBOPEHHOT'O BEILIECTBA»

ObopynoBaHHe: BECH aHATUTUIECKHE, HA0OP
Pa3HOBECOB (BECHI 3JICKTPOHHBIE), MEPHBIH
HWIMHIP, XUMHUYECKUH CTakaH (KOHHMYECKast
K0JI0a), CTEKJISTHHAS TTaJIOYKa.

Bemiectsa: xiopu HaTpus, KapOOHAT HATPHUS

100%

«Pemenue OKCIICpUMEHTAJIBHBIX
3aga4d 1mo TeMe «OCHOBHBIE KJIACChI
HCEOPraHn4CCKUuXx COCHHHGHHﬁ))

O6opynoBanue: mpoOUPKH, IITATUB IS
IpOOUPOK, AEpKATEIb sl TPOOHUPOK,
CIUPTOBKH, CIIMYKH,

BemecTBa: pacTBOpBI THIPOKCHIA HATPHS,
CepHasi KUCJIOTa, COJIsTHAsL KUCIIOTa, a30THAs
KHCJIOTa, CyIbdar Mean, peHonTarenH,
xyopua Oapusi, kapOoHaTa HATPHS, HUTPAT
cepebpa, cymbdhaT aMMOHUS, YKCYCHAst
KHCIIOTa, BOJA, JKeJIe30, IINHK, H3BECTKOBas
BOJIa, YHUBEPCaIbHAs HHIMKATOpHAas Oymara.

100%




OcHaménHocTh 00pa30BaTeIbLHOIO NMpoIecca y4eOHbIM
o0opy/oBaHNEM

y4eOHBIM 000py10BaHHEM JJISl BHIIOJTHEHUS J1a00OPaTOPHBIX paboT
(6a30BbI ypoBeHb)

Ne Tembl 1a00paTOPHBIX Heo6xoauMblii MUHUMYM
JI\p paﬁ(P;T b (B pacuere 1 KOMyl'[J'leKT Koa-so (%
na 2 e OCHAIIIEHHOCTH)
1 «O3HaKOMJICHHE C KOJUICKITUEH O6opynoBanue: 1aboparopHas mocyaa 100%
71a00PATOPHON TTOCYABI»
2 «[IpoBepka repMeTHUHOCTH IIpUOOpa O6opynoBanue: eMKOCTb ¢ BOJOH, 100%
JUIS IOJTyYEHHs Ta30B» MIPOOUPKH ¢ IPOOKOI U Ta300TBOTHON
TpyOKOH
TP | Jlaboparopusiii  ombiT  «l3mepenue Obopynosanue:
TEMIIEPATYPbI KUTICHUS BOJIBI ¢ AaTHUK TEMIICPATYPEI
[MOMOMIBIO  JIaTYMKa Temreparypbl u TCPMOMETD
TEPMOMETPa»
JlaGopaTopHslii onbIT «OnpeneneHue
TEMIIepaTyphbl IJIABJICHUS U
KPUCTAJUIM3ALMU METAILIA»
3 «O3HaKOMJICHUE C MUHEpaJIaMH, OO6opynoBaHue: Iymna, KycO4eK I'paHuTa 100%
00pa3yIONUMU TPAHUTY
4 «[IpuroToBiIcHIE rETEPOrCHHON CMeCcH O6opynoBaHue: IPOOUPKH, XUMUYCCKHUN 100%
IIOPOLIKOB CEPHI € KEIE30M U UX CTaKaH, MarHuT, JTUCT Oymarw,
pa3ﬂeHeHI/Ie» CTCKJIIHHAA I1ajJIo4Ka, HIaTciib
BeIJ.IeCTBaZ IIOPOIIOK CCPHhI, KCJIC3a, BOAA
5 «B3anmoeiictBre pacTBopoB xyopuaa | O0opynosanue: npoOUPKH, IITATHB JUIs 100%
HaATpUs U MOAU1A Kallusl C paCTBOPOM pOOHPOK
HHUTpaTa cepeOpa BemecTBa: pacTBOpbl XJI0pUAA HATPUS U
HOJMJIA KaJvsi, HUTpara cepedpa
TP | JleMOHCTpauMOHHBIN YKCIIEPUMEHT O6opynoBaHue:
«ITonmyueHne AUCTUIIIIMPOBAHHOMN YCTaHOBKA VIS ICPCTOHKM BEIICCTB
BOJBLD) AAaTYUK SJICKTPOIIPOBOAHOCTH
JlabopaTopHsriif oneIT «OmipenencHne
BOJIOITPOBOJAHON M TUCTUILINPOBAHHOU
BOJIbI
6 «[Monyuenne ruapoxcuaa meau (1) u O6opyoBaHue: MPOOUPKH, MUNETKH 100%
€ro B3anMOJICHCTBHE C CEpPHOI Bewectsa: cynbgar mem (I1), rappoxcun
KHUCJIOTOM» HaTphs
7 «B3anmoneiicTBre pacTBOpa COAbI € OGopynosanue: MPOOGUPKH, IITATHB JUIs 100%
KUCIIOTOR pOOUPOK, MHUIETKA
BemrectBa: mutheBast coja, pacTBOp
YKCYCHOM MJIN JIMMOHHOMW KHUCJIOTBI
TP | JleMOHCTpallMOHHBIN SKCIIEPUMEHT ObopynoBanue:
«BpIenenne 1 orionieHue TerJia — AaTYUK TEMIICPATyphl
MPU3HAK XUMUYECKON pEeaKInm
8 «[TpoBepka 3akoHa coxpaHeHHss Macchl| O0OpyHOBaHUE: IEKTPOHHBIE BECHI, 100%
BEILIECTB HA NPHUMEpPE B3aMMOJCHCTBUs| XUMHUYCCKHEC CTAKaHBI
IlIéHO‘lI/I U KUCJIOTBDY BCIJ.ICCTBaZ TUAPOKCU HATPUA, cyan)aT
xenesa (111)
9 «[IpoBepka 3aKOHa COXpaHeHHs Macchl| OOOpynOBaHME: SIEKTPOHHBIC BECHL, 100%
BELIECTB Ha MpUMEpPE B3aUMOJECHCTBHsI| XUMUICCKUC CTaKaHbI
HIéJ'IO‘H/I M COJTH JKeJiesa (l | |)» BeHIeCTBaZ TUAPOKCU HATpUs, CEpHad
KHCI0Ta, (heHONTaTCHH
TP | JleMOHCTpallMOHHBIN SKCIIEPUMEHT O6opynoBanue:

«3aKkoH COXpaHCHUA MACChI BEILIECTB»

BECHI JIEKTPOHHBIE
puoOOp JUTA WUTIOCTPAINH 3aKOHA
COXPaHEHHS MaCChl BELIECTB




TP | JleMOHCTpalMOHHBIN YKCIIEPUMEHT O6opynosanue:
«PazjiokeHne BOJIbl AIEKTPUUECKUM IpUOOP JUIsL OLIBITOB C DJIEKTPHYCCKUM
TOKOM TOKOM
10 «PasnokeHne mepokcuIa BoI0poIa ¢ Ob6opyznoBanue: IPOOUPKH, IITATHB IS 100%
HOMOIIBI0 OKcua Maprasma (1V)» NpoOUPOK, CTEKIISIHHASA TPyOKa, JIydHHKa,
CIINYKHU
BermectBa: mepokcua BOAOPOIa, OKCHIT
maprania (V)
11 | «3amemnienue xene3oM Mead B MegaoM | O0opyznoBanue: MpOOUPKH, IITATHB IS 100%
KyTopoce» TpOOHPOK
Bemecma: CTaJIbHAasA KHOIIKAa WJIN
JKeJIe3HbIN TB031b, cyabbat meau (11)
12 | «[lomyTHeHHE N3BECTKOBOM BOAbI Tpu | OOOpymoBanue: IpoOUpPKa, COTOMHUHKA 100%
MPONYCKAHUM YTIIEKHUCIIOTO Tra3ay Bemecrsa: n3BecTkOBas Boaa
13 «ITonyueHnue Boiopoia npu O6opynoBaHue: IPOOUPKH, CIUPTOBKA, 100%
B3aUMO/ICHCTBHU IIMHKA C COJITHOMN CIIMYKHA
KHCHOTOI‘/’I» BCH.IGCTBaZ COJIsIHAs1 KUCJIOTa, I'paHyJibl
IUHKA
14 «Pacrio3HaBaHMe KHCIOT C IIOMOIIBIO O6opynoBaHue: IPOOUPKH, IIITATHB IS 100%
HHIMKATOPOB» npoGHPOK
BemiectBa: cousiHas KHCJIOTa, CepHAast
KUCJIOTA, a30THAas KHCIIOTa, JIAKMYC,
METHUJIOPaHKEBBIH, PeHon(TamenH
TP | JlaGopaTOpHBIii OMBIT OGopynoBanne
«Onpenenenne pH pacTBopoB narank pH
KHUCJIOTY.
15 | «/3meHeHue okpacku MHIUKATOPOB B Ob6opynoBanue: MPOOUPKH, IITATUB JJIs 100%
LIETOYHOU cpene» pOOHPOK
BeH.IeCTBaZ TUAPOKCU HATPpUS, KaJlusd,
JIJaKMYC, MCTHJIOPAHIKCBBIN,
dbenondranenn
TP | JlaboparopHsiii onbiT «OmnpenecHue O6opymnoBanne
pH pacTBOpoB 1IeI0UEH) naruuk pH
TP | Jlaboparopueiii  omeir  «M3ydenue | ObopynoBaHue
3aBUCUMOCTH pacTBOPUMOCTH | narunk pH
BEIIECTBA OT TEMITEPATyPhD» JATYHK TEMIIEPATYPhI
JlaGopaTopHBIil OIBIT
«I1lepechIleHHBIN PACTBOP»
TP | IIpaktudeckas padota «llonydenue ObopynoBanue
MEIHOTO KyIopocay narank pH
JlaGopatopHbsiii onbiT «HabnroneHue 3a (G POBOI MUKPOCKOII
POCTOM KPUCTAIITIOBY» cynbdar mexu (11)
JlaGopatopHslii onbIT «llepechIeHHbIi
pacTBOp»
16 «O3HaKOMIIEHHE C TIperapaTaMu BemectBa: pactBopbl epokcuaa 100%
IIKOJILHOM alTeYKu — PACTBOPAMHU BOJI0POJIa, CIMPTOBOII HACTONKH Hoaa
MepOKCHUAa BOJIOPOAa, CIIUPTOBOU 1 aMMuaKa
HAaCTOMKH HOJa M1 aMMHUaKay
17 | «B3aumMoneiicTBue OKCHUIA KaIbLM C Ob6opymoBanue: IPOOUPKH 100%
BOHOﬁ)) Bemecrna: OKCHJ KaJIbIMs, BOaa,
¢denondrarenx
18 «[ToMyTHEHHE U3BECTKOBOW BOJIbD» O6opynoBaHue: IpoOUpKa, CTCKIITHHAS 100%
TpyOOUKa
BenlectBa: M3BeCTKOBas BOJIA
19 | «Peakuus HeWTpanuzanumy Oo0opynoBaHue: IpoOUpPKU 100%
BeH_IeCTBa: TUAPOKCU HATPUA, COJITHAA
KHCII0Ta, (heHompTaIenH
20 | «ITonyuenue ruapokcuaa meau (1) u O6opymoBanue: TPOOUPKH, IITATHB JUIS 100%

€ro B3aNMOJIEHICTBUE C KHCIIOTOMY

HIPOOUPOK, MPEIMETHOE CTEKIIO,




JepKaTelnb st IPOOUPOK, CTCKISIHHAS
TpyOOUKa,

Bemrecta: rugpokcun memu (11),
KHCIIOTBL: CepHasi, COJIsIHAs, a30THAs

21 «Paznoxenne rugpokcuaa meau (11) O6opynoBanue: TPOOUPKH, CITIUPTOBKA, 100%
IIPH HATPEBAHHID) CIHMYKH, JI€PXKATEIb I IPOOUPOK
BeriecTBa: ruipoKcH] HATPHsL. CybGar
Meau
22 «B3anMoaeicTBAE KUCIOT C O6opyznoBaHue: IPOOUPKH, CIUPTOBKA, 100%
METaJUIaMU» CIHYKH,
BemecTBa: nuHK, jKenes3o, cepHast
KHCIIOTA, COJISIHAs KHCIIOTa
23 «BzanmoaercTBIEe KUCIOT C COISIMIDY Ob6opynoBanue: npodbupku Bemecrsa: 100%
KapOoHaT HaTpusi, HUTpAT cepedpa,
CoJIstHasl KMCI0Ta
24 «O3HAKOMJIEHUE C KOJUIEKLIUEN COJIEN O6opyznoBaHue: XMMUYECKHE CTaKaHBI, 100%
MPOOUPKH, CTEKISHHAS MAI0YKa
Bemectna:
XJIOpH] HaTpHs, KapOoHaT Kanus, pochar
KaJbli¥s, BOJA
25 «Bsaumoneiicteue cynnbara meau (1) | O6opynosanue: npobupku Bemecrsa: 100%
C JKEIe30MY xese3o, cyiabdar meau (I1)
26 | «B3auMojelcTBUE COJICH C COISIMI O0opynoBanue: MpoOUpKH 100%
Bemiecrsa: xiopun, hocdar, moaus
HATPHs, HUTPAT U CyJIb(aT Kajus, HUTparT
cepebpa
27 «['eHeTHYECKast CBA3Db Ha MIPUMEPE O6opyznoBanue: IpoOUPKH, AEPIKaTENb, 100%
COCIMHEHUH MeIH» TUTEJIbHBIE MIUIIIBI, CIIMPTOBKA, CITIUYKU
BerecTBa: ruIpOKCH] HATPHSI, CEPHAS
KHCJIOTa, MeIHas IJIacTuHa
28 «[Tomyuenne amporeproro ruapokcuga | O6opynosanue: npobupku Bemecrra: 100%
U UCCJIENOBAHUE €r0 CBOMCTBY CyJb(ar amoOMHUHHUSL, TUIPOKCUL
HATpUsl, COJIsTHAs KMCIO0Ta
TP | JleMOHCTpauMOHHBII ONBIT O6opynoBanue:
«Temmneparypa niaBjieHHsI BEIIECTB € AaT9MK TCMIIEpaTyphl
pPa3HBIMU TUIIAMHU KPUCTAILITUYCCKUX
PEIIETOK
29 | «M3roToBiaeHrue MOJEIH, O6opymoBanue: 2 3epKaja, CTEKISHHAs 100%

WLTIOCTPHUPYIOIIEH 0COOCHHOCTH
METAJTMYECKOU CBS3U»

TpyOOUKa
BemecrtBa: Boga




Nel123456789

OcHamEHHOCTH 00Pa30BaTEJIbHOI0 MPOLECCA Y4eOHbIM
o0opy1oBaHNEM
JUIS BHITIOJTHEHUS IPAKTUYECKUX paboT

9 kaacce

Ne
m\p

TeMbl NPaKTHYECKUX
padot

Heo6xoanmblii MUHEMYM
(B pacuere 1 KoMIJIeKT HA 2 YeJl.)

Koua-Bo (%
OCHAIIIEHHOCTH)

«PelieHue 3KCrepuMEHTaIbHbIX
3aja4 1o TeMe
«OIEeKTpOIUTHYECKAs

M CCOLMALIUS

O0opyznoBanue: MpoOUPKHU, CTUPTOBKH.
BemiecTBa: cepHasi KUCIIOTa, XJIOPH/I XKele3a
(1), xmopun kasus, KapOOHAT Kamws,
XJIOpU]I LIMHKA, HHIUKATOpHas Oymara,
THAPOKCHA KalbLUs, CyIb(aT aMMOHHS,
HHUTPAT HATPHS, KapOOHAT HATPHS, HUTPAT
LMHKA

100%

«M3yueHune CBOMCTB COJISTHOM
KHUCJIOTBD»

O6opynoBanue: MpoOUPKHU, CIUPTOBKH.
BerectBa: constHas KHCIOTA, HHIUKATOPHI,
THAPOKCHI HATPUSI, IMHK, MEIHAs IIPOBOJIOKA,
OKCHJ IMHKA, KapOOHAT KalbLys, cyIbdar
memu (I1), xiopun Hatpus, HUTpaT cepebpa

100%

«M3yyeHune CBOMCTB CEPHOU
KHUCJIOTBI»

Oo6opynoBanue: MpoOUPKHU, CTUPTOBKH.
BerectBa: cepHasi KMCIIOTa, HHIAUKATOPHI,
THAPOKCH HATPUSI, IMHK, MEIHAs
mpoBosioka, okcua meau (11), kapbonat
Harpus, cynbdar meau (11), xmopun 6apus

100%

«ITomyuenne ammuaka u
H3yYEHHUE Er0 CBOMCTB)

ObopynoBanue: TpoOUPKH, CITUPTOBKH,
IITaTUB, Ta300TBOJHBIE TPYOKH, BaTa, CTAKaH
C BOJIOM, CTEKIITHHAS ITaJIOYKa

BemecTBa: xy0pu aMMOHUS, THIPOKCUT
KaJbIWsL, THINKATOPHAS Oymara,
(deHONPTATCHH, XITOPU ATFOMHUHUS , CONISTHAS
KHCJI0Ta

100%

«Ilonmy4yeHue yriaekucioro rasa u
W3Y4YEHHUE €ro CBOKCTBY

Ob6opynoBanue: IprUOOP IS TOTYICHUST
ra3oB, MPOOUPKH, IITATUB

BermecTBa: Boja, JakMyc, H3BECTKOBas BOJIA,
Mpamop (Mmen), kKapOoHaT HaTpus, KapOoHAT
KajuAa

100%

«KecTKOCTb BOJIBI U CIIOCOOEI €€
YCTPAHEHUSI»

ObopynoBanue: TpoOUPKH, TPOOKA C
ra300TBOIHOI TPYOKOH, CIIUPTOBKA,
JepKaTenb i IpoOHpOK

BermecTBa: Mmpamop, COJISTHas! KHCIIOTA,
M3BECTKOBast BOJA, PAaCTBOP MbIJIa, pAaCTBOP
COJIbI, XJOPU KaNbIHsl, KApOOHAT HATPHSI

100%

«Pemienne OKCIICPUMCHTAJIBHBIX
3aJa4 110 TEMC «MeTasl

O0opyznoBanue: MpoOUPKHU, CTUPTOBKH.
BemecTBa: okcu Maraus, COJIIHas KUCIOTA,
THJPOKCHJ HATpHsl, CepHast KUCIIOTa,
kapOoHaT Hatpust, xnopua sxenesa (I1),
TIEPOKCU BOJIOPO/IA, CyIb(aT MarHus.
cynbhaT IUHKA, Cyab(aT HaTpHs, KapOoHAT
KaJIbLHs, XJIOpHI Oapus

100%




OcHaménHocTh 00pa30BaTeILHOIO NMpoLecca y4eOHbIM
000pyI0BaHUEM
y4eOHBIM 000PYAOBaHUEM JJIs1 BBITIOJTHEHUSI TAOOPaTOPHBIX padboT

9 kiace
TeMbl 1a00pPaTOPHBIX ONBITOB Heo0xoanmblii MUHEMYM Koa-Bo
J\p (B pacuere 1 KOMIJIEKT (%
Ha 2 Yell.) OCHAIIIEHHOCTH)
«B3anmopeiicTBue aMmmuaka u CTeKIIsIHHBIC TTaTOYKH 100%
XJIOPOBOJOPOIa» ConsiHast KUCIIOTa, aMMHUAK
«Peaxiust HeUTpAITHU3AIUNY ITpoGupku 100%
Tunpoxcun Hatpust, peHondTateHH,
COJISTHAs] KHCIIOTA,
«Habnronenune remnosoro addexra XUMUYECKHUI CTaKaH, TEPMOMETP 100%
peakuyy HeUTpaau3anum» I'uppoxcun HaTpus, CepHas KUCI0Ta
«B3aumogeiicTBUE CepHOI KUCIOTHI C [TpoGupku. CriupTOBKH, JepKaTenu 100%
okcuoMm menu (11)» CepHas kucnora, okcua meau (I1)
«Pa3noxeHne MepoKCcHIa BOIOPOA C [Ipobupku 100%
MIOMOIIBIO KaTajasbl Kaprodersn IMepexucs Bogopona. Kaprodens
(MOPKOBB)
«3aBUCHUMOCTb CKOPOCTH XUMHYECKOM [Ipobupku Her
PEaKIUU OT MPUPOJIbI PEArUPYIOLIUX Tuocynbdar HaTpus, XJIOpUA Oapus, THOCYab(paTa
BEIIECTB Ha IPUMEpEe B3aUMOJICHCTBHS COJIsIHAs KMCJIOTA,
pacTBOPOB THOCYJb(aTa HATPUS U XIOPUAA
Oapusi, THOCYNb(hATa HATPUS U COJISTHOMN
KHCJIOTBD».
«3aBUCHMOCTb CKOPOCTH XUMHYECKON ITpoOupku 100%
peaKknuy OT NPUPOJIBI METAIIIOB IIPH UX ConsiHast KUCIIOTA, CKPETKa, KyCo4eK
B3aUMOJEUCTBUU C COJITHON KUCIIOTOM. Mar"us
3aBHCHMOCTh CKOPOCTH XUMHYECKOH ITpoGupku 100%
peaKkuuy OT MPUPOIBI KHCJIOT IIPH ConsiHast KUCIIOTa, YKCyCHast KUCIIOTa,
B3aUMOJEHCTBUH UX C KEIE30M TPaHyJIBI IIMHKA
«3aBUCUMOCTH CKOPOCTU XUMHUYECKOH [IpoOupku, cnupTOBKU 100%
peakiuy OT TEMIEPaTyphI» CepHast KHCIIOTa, CTaTIbHAs KHOIKA
10 «3aBUCUMOCTh CKOPOCTH XUMHUYECKOM [Ipobupku Her
peakuuu OT KOHIICHTPALMKU Pearupyromux Tuocynbdar narpust, Boaa, comsHast THOCYAbdaTa
BEIIECTB» KHCJIOTa
11 «3aBUCHUMOCTb CKOPOCTH XUMHUYECKON XUMU4eCKUe CTaKaHbl 100%
peakuuy OT IIOMIAM COPUKOCHOBEHHUS ConsiHast KUCIIOTa, MpaMop
pearupyrommx BelecTBY
12 «3aBUCHUMOCTb CKOPOCTH XUMHUYECKON XUMHYECKUE CTaKaHBbI 100%
pEeaKknuy OT HAIWYIHS KaTaIu3aTopay ITepexuch Bogopoa, OKCU Mapraaia
(v)
13 «JIucconmanust cnadbIX 3JeKTPOIUTOB Ha [TnaHmerTky, MUMETKH Ilnanmerka 1
IIpUMepe yKCYCHOW KUCIIOTBI» VYKcycHast KUCII0Ta, BOAA
TP | Jemoncrpaunonseli  onelT — «Termmosoit | ObopynoBanue:
3¢ eKT pacTBOPEHHUS BEILIECTB B BOJICY JATYUK TEMIIEPATyphl TaTYNK
[IpakTrueckas padota « DNEKTPOIUTHI U JIIEKTPOIIPOBOHOCTH
HEIJIEKTPOIIUTHD)
JlaGopaTopHBIii OTIBIT «Brusane
PacTBOPUTEIS HA TUCCOLUALITION
Jlabopartopuslii onbiT «CHIbHBIE U clla0ble
DIIEKTPOIUTHD)
JlabopaTopHbIii ONBIT «3aBUCUMOCTH
AJIEKTPOIIPOBOAHOCTH PACTBOPOB CHITbHBIX
QJICKTPOJIMTOB OT KOHIIGHTPAIIMU HOHOBY
TP | JlabopaTtopHsrii OIIBIT «Omnpenenenne O6opyaoBaHue:
KOHLICHTPAIN conu 0| AAaTYUK 3JIEKTPOIPOBOTHOCTH

JIEKTPOIIPOBOJHOCTH pacTBOpa»




14 «M3MeHeHne OKpacky HHIUKATOPOB B [Tpobupku 100%
KHCJIOTHOH cpeiey CounsiHasi, cepHasi, a30THasl KHCIIOTHI,
JIAKMYC, METHJIOBBIN OpaH>KeBbIN
15 «Peakuus HeWTpanU3alMK PacTBOPa ITpoGupku 100%
LIEJI0YH Pa3IUYHBIMUA KUCIOTaAMI) I'uppoxcun HaTpus, peHondranent,
COJIsIHAsI, CepHasi, a30THAS KUCJIOTBI,
16 «Ilomyuenne ruapokcuma memau (1) u ero Cynboar meau (I1), rumpokcun Hatpus, 100%
B3aUMOJIEHCTBHE C Pa3InIHBIMH COJIsIHAsI, CepHasi, a30THAS KUCJIOTHI
KHCJIOTAMID
17 «B3auMOAEHCTBHE CHITBHBIX KHCIIOT C [Ipobupku, CIUPTOBKH, AP KaTEIN 100%
okcumom meau (11)» Oxcunom menu (I1), comstrast, cepHas,
a30THAast KHCJIOTHI
18-20 | «B3aumoneiicTBUE KUCIOT C METALIIAMU» [Ipobupku 100%
L{uHK, coysiHast, CepHasi KUCJIOThI, MEIb,
CBUHEI[
21 «KauecTBeHHas peakus Ha KapOoHaT-nom» | IIpobupku 100%
KapGoHar Hartpwusi, consiHasi, cepHasi,
a30THAsl KHCJIOTHI
22 «ITomyuenne cTyqHSI KPEMHHEBOU [TpoOupku 100%
KHCJIOTBD) CuuKaT HaTpHs, COJISTHAsSL, CEpHasl,
a30THAst KUCIIOTHI
23 «KadecTBeHHast peakiys Ha XJIOPU/I- WK [pobupku 100%
cynb(haT-HOHBD) CossiHast KHCIIOTa, HUTPAT cepedpa
24 «VI3MeHeHne OKpacku HHANKATOPOB B [TpoGupku 100%
[IEJIOYHOMN Cpeiey» 'uaApOKCUT HATPUSI, HHTUKATOPBI
25 «B3aumopeiicTBue menoyei ¢ [TnacTukoBbIe OYTHUIKH C TPOOKaMU 100%
YIJIEKUCIIBIM Ta30M» I'uapokcua HaTpusl, TUAPOKCHT KAJTUS
26 «KavecTBeHHast peakiys Ha KaTHOH [IpoOupku, CIUPTOBKH, ACPIKATCIIN 100%
AMMOHUS» X10pu aMMOHUSI, HUTPAT AMMOHUS,
THJPOKCHUJI HATPHUS, HHIUKATOPHAS
Oymara
27-28 | «Ilomyuenue ruapokcuaa meau (11) u ero [IpoOupKH, CIUPTOBKH, ACPIKATEIIN 100%
Ppa3iIoKECHUCH Cynwdar meau (I1), ruapokcun Hatpus,
29 «B3aumozelicTBHEe KapOOHATOB C IIpobupku 100%
KHCJIOTaMM» Mpawmop (Mein), a30THAsE KUCIIOTa,
30 «ITonyuenue ruapoxcua sxeiesa (11)» [Ipobupku 100%
cynbdar xenesa (1), ruapoxcun HaTpus
31 «B3anmopeiicTBue xeme3a ¢ pacTBOPOM ITpoGupku 100%
cynbdara memu (11)» Ckpernka, cyiabhar meau (I1)
TP | Jlabopatopusrii onbiT «Onpenenenue pH Ob6opynoBanue:
Pa3IUYHBIX CPEI» narank pH
TP JemoHcTpalMoHHBIH onbIT «M3yueHue O6opynoBaHue:
(HU3MYECKUX U XMMHUYECKUX CBOMCTB anmapar JUis IPOBEJIECHHUS XUMHYECKUX
XJ0pay» peakuui
32 «Pacrno3HaBaHue raJIOreHUI-HOHOBY ITpoOupku 100%
Xopu, noul, OPOMUJT HATPUS, HUTPAT
cepebpa
33 «Ilomyuenue cepoBogOpOIA» ITpoOupku 100%
Cynbhu1 HaTpHsl, COJIsTHAsE KUCIIOTA
TP | JlemoncTparnuoHHbii onbIT: «IlogydyeHne ObopyznoBanue:
CEpPOBOAOPOJA U U3YUYECHHE €r0 CBOMCTBY anrapar ajs IpoBEACHUA XUMHUYCCKUX
peakiuii
34 «KavecTBeHHbIE peakiuy Ha Cyibdat- [TpoGupku 100%
HOHBD) Cynbdar HaTpusi, CepHasi KUCIOTa,
xjopuj O6apus
TP JemoHcTpaoHHblid onbIT «l3ydenue O6opynoBaHue:

CBOWCTB CCPHUCTOT'O ra3a " CepHHCTOfI
KHCJIOTBD)

ammapar JUIs IPOBEICHIS XUMUIECKUX
peakiui




TP | JlaGoparopHslii onbiT «OcHOBHBIE cBOlicTBa | OOOpymoBaHue:
aMMHUaKa JIATYHK DIICKTPOIIPOBOIHOCTH
35 «ITonyuenne aMmmuaxa» [IpakTrudeckas pabora 100%
36 «KauecTBeHHas peakiysi HA KaTHOH [Ipobupku 100%
AMMOHUS» XJ1opua aMMOHWUSI, TUAPOKCH]T HATPUS,
JakMycoBas Oymara
Jlemonctpanuonubie onbiThl: «[lonyuenne | ObopynoBaHue:
okcuaa azota (IV) u uzydenue ero AIIXP
cBoiicTB»; «Oxucnenue oxcuaa azora (I1) JIATYUK DIIEKTPONPOBOJHOCTH
1o oxcua azora (I1V)»; «B3aumopeiictBue | JaTYMK TEMIEPATYPhI
okcuma azora (IV) ¢ Bonoii u kucmopogom, | Aarduk pH
MOJTYY€HHE a30THOM KUCIOTHD)
37 | «Xummuueckue cBOMCTBA a30THOM KUCIOTED | [IpOOMPKH, CIUPTOBKH, JepKaTeslu 100%
Oxcun menu (1), a3oTHast kuciora,
THIPOKCH HATPUs, (DEHONIPTATICHH,
cyabdar meau (I1)
38 «KauectBenHnast peakius Ha ¢ocdar — ITpoOupku 100%
HOH» ®docdar HaTpusi, HUTpaT cepedpa
39 «[Toydenue U CBOMCTBA yTOJBHOU [Ipubop Mg momydeHUS Ta30B. 100%
KHCIJIOTBD» CriupTOBKH,
Men, consiHasi KMCJIOTA, JAKMYC,
40 «IIpormyckaHue yrieKuciioro rasa yepes [Tpubop 1 noyYeHns ra3os. 100%
pacTBOpP CHJIMKATa HATPUSD) Menn, coyisiHast KHCIIOTa, CHIIMKAT HATPHSI
41 «B3aumoelicTBHIE Kele3a ¢ pacTBOPOM [pobupku 100%
cynbdara meau (11)» Cyabdar meau (1), sxenesHslit rBo31b
42 «Ilony4eHre N3BECTKOBOM BOJIBI M OIBITHI ¢ | XMMHYECKUE CTaKaHBI, CTEKISIHHBIC IATOYKH, 100%
Heily (UIBTPEI, TPOOUPKHU, TPYOOUKH CTEKISTHHEIE
Oxcut Kauiblys, Boja, peHondraieus
JlabopaTopHsIii ombIT «B3anmoaencTBue JIATYHMK DJIEKTPOTIPOBOIHOCTH
M3BECTKOBOM BOJIBI C YTIIGKUCIIBIM Ta30M»
43 «Ilonyuenue ruapokcuaos xenesa (1) u [Tpobupxu 100%
(11)» Cyneodar xenesza(ll), xiaopun xenesza(lll),
THAPOKCH]I HATPHSI
JlabopaTopHslii onbIT «OKHCICHUE JKejle3a | AaTYUK JaBICHUs
BO BJIQ)KHOM BO3/yXE»
44 J\o Ne44 «KavecTBeHHas peakius Ha [Tpobupxu 100%
KATHOHBI JKeIe3a Cynbat xenesa(ll), xmopun xenesa(Ill),
KpacHas KpOBsgHasA, XKEJITasd KPpOBsIHasA COJIb
45 | JI\o Ne 45 «M3y4eHue rpaHuTa» Jlymst 100%
['panut

JlabopaTopHbIii onbIT «B3anmoaencTBIe
TUAPOKCUIA Oapus ¢ CEPHOM KUCIOTOM»

JATYUK 3JICKTPONIPOBOJHOCTHU

Jlaboparopubrii onbIT «M3meHenne pH B
XOJIC OKHCJIHTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii»

JATYUK DJIEKTPOIIPOBOAHOCTH




