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IMosicHuTe/IbHAA 3aIMCKA

PaGouas mporpamma Kypca XWMHH [JI1 OCHOBHOHM IIKOJBI pa3paboTaHa
B COOTBETCTBUU ¢  DemepalibHBIM  TOCYJApPCTBEHHBIM  00pa30BaTCIIHbHBIM
CTaHJapTOM o0I1Iero oopa3zoBanus. B Hell Takke y4UTHIBAIOTCS OCHOBHBIC WJICH
1 nostokeHus [IporpamMmel pa3BuTHS U (DOPMUPOBAHMS YHHUBEPCATBHBIX YUECOHBIX
JEUCTBUM 1711 OCHOBHOT'O O0IIIEro oOpa3oBaHusl.

B cooTBeTCTBHM ¢ 3THMH JOKyMEHTaMH OOYyYaromuecs JOJKHBI OBIIAJICTh
npuéMamMH, CBS3aHHBIMH C OINPEJCICHHEM TIOHSITHA: OrpaHUYHMBATL WX,
ONKCHIBATh, XapaKTEPU30BaTh W CpaBHHUBATh. TaKk Kak XUMHSI — Hayka
AKCIIEpUMEHTATbHAS, 00YYAFOIIHECs TOJDKHBI OBJIAJICTh TAKMMH TI03HABATEIbHBIMH
y4eOHBIMHU JICHCTBUSAMHM, KaK SKCIICPUMCHT, HaOJIIOJICHUE, U3MEPEHHE, OIMCAHHE,
MO/JICTHPOBAaHKE, TUIIOTE3a, BEIBOJ. B mporiecce nzyueHus Kypca y 00ydaronuxcs
NPOJOJIKAIOT  (OPMHUPOBATBCA  YMEHUS  CTaBUTh  BOIPOCHI,  OOBSICHSTH,
KJIaccu(UIUPOBaTh, CPABHUBATD, ONPEACIISITh ICTOUHUKH UH(GOPMAIINH, TTOJIYYaTh
U aHaJU3UPOBaTh €€, TOTOBUTh MH(POPMAIIMOHHBIN MPOIYKT, MPE3EHTOBATh €T0 U
BecTu AucKyccuio. CieoBaTeNlbHO, ASSTEIbHOCTHBIN MOAX0] B U3YYECHUH XUMHH
CIIOCOOCTBYIOT JIOCTH)KEHHIO JIMYHOCTHBIX, MPEAMETHBIX W METanpeaIMeTHbIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB.

B ocHOBY Kypca moyI0KeHbI CIeAYIONUEe HIeH:

® MaTepHalbHOE €IMHCTBO M B3aUMOCBSI3b 0OBEKTOB U SIBJICHHUM MPUPO/IHI;

e Bemymas  poJib  TEOPETHYECKUX  3HAHUW  JUIsi  OOBSICHEHUSA
Y TIPOTHO3UPOBAHUS XMMHUYECKHUX SIBICHHM, OLEHKH HX MPaKTUYECKOU
3HAYNMOCTH;

® B3aUMOCBSI3b KAaUECTBEHHONW W KOJMYECTBEHHOW CTOPOH XUMHUYECKHUX
00BEKTOB MaTEPUATHLHOTO MUPA;

® pa3BUTHE XMMHUYECKOW HAyKHM M TPOU3BOJICTBO XUMHUYECKHUX BEIIECTB
¥ MaTEpHUAJIOB JIJIsl yIOBICTBOPEHUS HACYIIHBIX MOTPEOHOCTEH UemoBeKa
1 0011IeCTBa, PEIIeHUs I100aIbHBIX MPOOJIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAsA CBA3b MCXKY BCIICCTBAMM.



OTH uAeu peanu3ylTcsi B Kypce XUMHM OCHOBHOW IIKOJIBI IyTEM
JNOCTHKEHUS CIEAYIOMUX HeseH:

* Qopmuposéanue 'y ydallUXCAd XMMHUYECKOW KapTUHBI MHpa, Kak
OPraHUYeCKOM YacTH €ro LEJIOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI.

* Pazeumue 1o3HABaTEIbHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN ydalllMXcsi B MPOLECCE M3YYECHHUS] UMHU XUMHUYECKOM HayKu U eé
BKJIaJ]a B COBPEMEHHBbI HAyyHO-TEXHMUYECKHHM mporpecc; QopMupoBaHHE
BRXHEHIIMX JIOTHYECKUX OIepaluil MbIIUICHUS (aHalu3, CHUHTE3, 0000IIeHHe,
KOHKpETHU3allMsl, CPaBHEHHE U Jp.) B MPOIECCE MO3HAHUSA CUCTEMbl BXKHEUILIUX
NOHATUM, 3aKOHOB M TEOPHUM O COCTAaBE, CTPOECHUU M CBOWCTBAX XUMHUUYECKUX
BEILECTB.

* Bocnumanue yOeXIEHHOCTH B TOM, YTO MIPUMEHEHUE MOJYYCHHBIX 3HAHUM
U YMEHUH MO XUMHH SBISETCS OOBEKTUBHONM HEOOXOIUMOCTHIO JJiA O€30macHOM
paboThI C BelIeCTBAMH M MaTepuaiamMu B OBITY M Ha MPOU3BOJICTBE.

* [Ipoexmuposanue u peanuzayus BBITYCKHUKAMU OCHOBHOW IIKOJIBI JINUYHOM
o0pa3oBaTeIbHON TPACKTOPUM: BHIOOP Mpoduiiss oOydeHHs B CTapilel MIKOJIe WU
npodeccuoHaIbHOTr0 00Pa30BaTEIBLHOTO YUPEKICHHUS.

* Ogradenue  KuOuesbiMU  KOMnemeHyuamu: Y4eOHO-TI0O3HABATEIbHBIMH,
UH(GOPMAIIMOHHBIMU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMH.

MeToanueckne 0COOEHHOCTH MPENOAABAHUA KYPCa XUMHUM

[Ipennaraemsplii Kypc OTIMYAeTCs OT APYTUX KYpPCOB XMMHUHU JJISI OCHOBHOU
IIKOJIBI, BKIIOUEHHBIX B DeepaibHblil IepedeHb YU€OHUKOB, HATUUUEM BANCHBIX
MemoouyecKux ocobeHHocmell.

1. Conepkanne M MeTOAbl M3YyYeHHS NMpeATAraeMoro Kypca XMMHUH s
OCHOBHOH HIKOJIbI OTBEYAKT CTPYKTYPHO-AEATEIbHOCTHOMY moaxoay. OHu
pa3paboTaHbl B COOTBETCTBUH C TEOPUEI MO3TATHOTO (P)OPMUPOBAHMSI YMCTBEHHBIX
JNEUCTBUN, MPEAJIOKEHHON OTeYeCTBEHHbIM ItcuxonoroM 1. . ['anenepunbiM, B
KOTOPOM BBIIEIIAETCS HECKOJIBKO 3TAIOB.

Oman co30anusi OpUeHMUpPOBOYHOU OCHOBbI Npeocmoauell OesimeabHOCImuU

(OO/]). Yuamuecs nojay4daroT HHQOPMAIIMIO O IEIU MPEACTOSIICH IesITeIbHOCTH



1 €€ MpeIMeTe, Y3HAIOT, KaK U B KAaKOW IIOCIEIOBATEIBHOCTA OHU JOJIKHBI
BBITIOJIHATH OPUEHTAIMOHHBIC, HCIIOJTHUTEIBCKUE U KOHTPOJIbHBIE JEHCTBUS.

Bce nunakTudeckue euHULBI YYEOHBIX KHUT JJIs1 /—9 KIIacCOB HAYMHAIOTCS
C TMOCTAaHOBKM 0Opa30BaTelIbHOM NpoOJIeMBbl, KOTOpas pellaeTca B Ipolecce
n3y4yeHus naparpaga Ha OCHOBE UMEHHO JAESTENbHOCTHOTO MOIX0/1a.

B 9 knacce npu mzydyeHun xuMuu seMeHTOB B kadectBe OO/l BeICTymaeT
OOIIMIA MJIaH XapaKTePUCTUKU METAIJIOB, HEMETAJJIOB U MEPEXOIHBIX DJIEMEHTOB.

Oman  gopmuposanus  MamepuarbHou  OdesimeabHocmu.  Ydaluecs
BBITIOJIHSIFOT JCHUCTBHSI BO BHEIIHEH (opme, CTaTKUBAsACh C CAMUMHM IpeIMETaMu
WM  MOJEISMM: BBIACISIOT TMOJOXUTEIBbHOE M OTPULATEIIBHOE 3HAYCHUE
KOHKPETHOTO XMMHUYECKOr0 BEIIeCTBAa WM peakiuu B cdepe uemoBeuecKou
NEATEIBHOCTH WIM B OKPYXAIOIIEM MHUPE; OMPEACNSIOT XapaKTepHBIE MPU3HAKU
CoCTaBa WJIM CBOWCTB BaXKHEWIIMX KJIACCOB HEOPTraHUYECKUX COCIUHCHUMN;
CaMOCTOSITEJIbHO XapaKTepU3yIOT KOHKPETHBIE XUMUUYECKUE 3JIEMEHTBI; TPOBOMIST
nabopaTopHble W MPaKTHUYECKUE PAOOTHI; TOTOBIT COOOIIEHUS W TMPE3CHTAINH;
OCYIIECTBIISIIOT TPOEKTHYIO AESITEIbHOCTh MO BHIOPAHHOW TEMAaTHKeE.

Oman eHnewnell peuu. JIEUCTBUSA ydamuxcs BepOaTU3YIOTCS B YCTHOW WJIU
IUCbMEHHOM pedu, OHU MPOTOBAPUBAIOTCS M YCBAMBAIOTCS B 0000MEHHON (opMme.
Tax, ydamuecs: 03By4MBaIOT, KaKyt0 HHPOPMAIIUIO HECET XUMHUUECKasi CHMBOJIMKA
XUMHYECKUE 3HAKH, XUMUYECKUE (HOPMYIIbl U YpPAaBHEHHUS XUMHUYECKON peaKilnd,
cuMmBosMKa [lepuonnueckon cucteMsl XumMuyeckux aneMeHToB J1. . Menneneesa.

Oman eHympenHeli peyu. BepbalbHOE OCBOCHHE AEUCTBUS TIpo ceOs,
mporoBapuBaHue omnepamuii npo ceds, ©O0e3 BHemHed peun. JleiicTBue
peayuupyercs, HaupuMep, IOcie NPOBEAEHHOIO YUYUTEIIEM HHCTPYKTaXa MeEpen
MPAKTUYECKOMN Wi 1abopaTopHOU paboTON yUYEHUK JOHKEH IPOTOBOPUTH €T0 TIPO
ce0s1, 0CO3HATh €ro, BHYTPEHHE COTJIACUTBHCS C HUM WJIM BBISICHUTH HETOHSITHBIC
MOMEHTBI; TO K€ MPOUCXOIUT TIPH PEPIICKCUU TUIHBIX JOCTIKEHHUIA U BHIPAOOTKE
IJIaHA TOBBIMIEHUSI WX YpoBHS. OcoOyr BaXHOCTh ATOT JTall WUrpaeT IMpHU

BBIIIOJTHCHHUH YIYCHHUYCCKOI'O NCCICA0BATCIILCKOI'O ITPOCKTA.



Humepuopuzayus oevicmeus. JleficTBue CTAHOBUTCSI BHYTPEHHUM MPOLECCOM,
AKTOM MBICIIA, JEUCTBUEM B YME. YUEHHUK IEpPE] BBINOJHEHHEM XHUMHUYECKOTO
HKCIIEPUMEHTA WJIM pelIeHusl pacu€THOil 3agaud 1o (GopMmyiaM M ypaBHEHUSIM
MBICJIEHHO MPEICTABISAET MOCIEI0BATENBHOCTh CBOMX AEHCTBUH IO peaau3aluu
BbIPaOOTaHHOTO TJIaHA.

2. Teopernyeckne TMOJOKEHHSI Kypca XUMHUHM OCHOBHOH IIKOJIBI
PACKPBIBAKTCH Ha OCHOBE IIHPOKOr0 HCHOJIb30BAHMA B O0y4YeHUM
XUMHYECKOr0 IKCIePpUMeHTa (JIa0OpPaTOPHBIX OMBITOB M MPAKTHYECKUX padoT),
BTOM 4YHUCIE MW MPOBOAMMOIO B  JOMAlIHUX YCIOBHUSX, a  TakKkKe
JEMOHCTPALMOHHOTO SKCIIEPUMEHTA, KOTOPBIN MTOKA3bIBAET YUUTEIND.

3. Pa3Butne WHMOPMAIHOHHO-KOMMYHHKATHBHOH KOMIETEHTHOCTH
o0yuaomuxcsi: oOpallleHHMe K  Pa3jIM4YHbIM  HCTOYHUKAM  XUMHUYECKOM
uHpOpMAIIMK, TOATOTOBKY HMH(MOPMALMOHHOTO MPOAYKTAa W €ro Mpe3eHTalus,
YMEHUE BECTH IUCKYCCHIO, OTCTaWBaTh CBOI TOUKY 3pEHHUS U KOPPEKTHPOBATH
NO3ULIMI0 HA OCHOBE aHAJIN3a aprTyMEHTOB YYaCTHUKOB JUCKYCCHH.

4. MeranpeAMeTHBIH XapakTep CcoOAep:KaHUA Y4YeOHOro martepuaJja:
peanuzanus CBA3EH C MPEeIMETaMU HE TOJIbKO €CTECTBEHHO-HAYYHOI'O IIMKJIA, HO U
C UCTOPHUEN, JINTEPATYPOI, MUPOBOM XYIA0KECTBEHHOU KYJIbTYpPOU.

5. IIpakTHKO-OpMEHTHPOBAHHASL 3HAYUMOCTHL OTOOpPa  Y4eOHOro
COJep:KaHUsl: CBs3b H3Yy4yaeMOro Marepuajga ¢ JKU3HBIO, (QOpMUpOBaHHE
HKOJIOTUYECKOM TPAaMOTHOCTH MpU OOpallleHHH € XUMHUYECKUMHU BEIECTBaMH,
MarepuajaMH M TPOLECCaMH, OTBEYAIOIIMMH TpPEeOOBAHUSAM IMPABUI TEXHUKHU
O0ezomacHocTH Tpu  paboTe B  XUMUYECKOM KabuwHeTre (J1abopatopuin)
Y TIOBCEHEBHOM KU3HU.

6. JdocTu:keHMsi mNpeAMETHBLIX, MeTANpPeIMETHbIX W JHYHOCTHBIX
pe3yabTaTOB IIOCPEACTBOM CTPYKTYPHPOBAaHMS 3aJaHUM IO COOTBETCTBYIOIIUM
pyOpuKam:

«IIpoBepbTe CBOU 3HAHUSAY;
«IIpumeHuTe CBOU 3HAHUS»;

«Mcnonb3yiTe JONOJHUTENIbHYIO HH(DOPMALIUIO;



«BbIpazure CBOE MHEHUEY.
OO01mas xapakrepucTHKa Y4e0HOI0 mpeamera

[Ipennaraemas pabouasi mporpaMMa Mo XMMHUHU PACKPBIBAET BKJIAJ y4eOHOTO
MpeaMeTa B JIOCTH)KEHHE LIeJIe OCHOBHOTO 0OwIero oOpa3oBaHUs U OMNpEIeiseT
BAKHEWILINE COJIEPKATEIbHbBIE TUHUU ITPEAMETA:

e «Bewecmeo» — B3aNMOCBS3b COCTaBa, CTPOEHHUSI, CBOMCTB, MOJYYECHUS
Y IPUMEHEHMS BEILECTB U MAaTEPUAJIOB;

o «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH NPOTEKAHUS U yIPaBICHUS
poliecCaMU MOJTYYEHHUsS M IPEBPAILCHUS BELIECTB;

o «Xumuueckuti sA3blK» — OIEPUPOBAHUE CHCTEMON  BaKHEHIIUX
XUMHUYECKUX TIOHATHH, BIJIAJICHUE XUMHUYECKOM HOMEHKIATypoul u
CUMBOJIMKOM (XUMHYECKUMH 3HAKaMU, (popMyiaMu U ypaBHCHUSIMH);

o  «Xumus u Hu3HL» — COOJIIOICHUE MPABUII XUMHYECKOU 0€30MacHOCTH
npu oOpalleHHMH C BeUIeCTBAaMHU, MaTepHallaMM M XUMHYECKHUMU
npolieccaMy B IOBCEAHEBHOM KU3HU U HA ITPOU3BOJICTBE.

Kypc opuenTupoBan Ha OCBOEHHE OOYYAaIOIUMHUCA OCHOB HEOPTraHUYECKOU
XUMHU U KpaTKO€ 3HAKOMCTBO C HEKOTOPHIMH TOHITHSMU H OOBEKTaMH
OPraHUYECKON XUMHUHU.

B coxepxarenbHON TUHUU «Bewjecmeoy pacKpblBa€TCsl YYEHHUE O CTPOCHUU
aTOMa M BEIECTBA, COCTaBE M KiIacCU(PUKAIIMN XUMUYECKUX BEIECTB.

B conepxarenbHON nuHUM «Xumuueckas peakyusy PacKpbIBa€TCs y4EHHUE O
XUMHYECKUX  Tpoleccax:  KiaccH(UKaAlus  XUMUYECKUX  peakuuid |
3aKOHOMEPHOCTH MX IPOTECKAaHMS; KAYECTBEHHAs W KOJHWYECTBEHHAsT CTOPOHBI
XUMHUYECKUX MPOILECCOB (Pacy€Thl MO XMUMHUYECKUM (opMynamM U ypaBHEHHUSIM
XUMUYECKUX PEaKIuil).

B coxpepxartenpHOU nuHUM «Xumuyeckutl A361k» (HOPMHUPYIOTCS YMEHUS
yYaIluxcsi Ha3bIBaTh BEHIECTBA MO (opMylaM M COCTaBISATH (POPMYINBI MO HX
HA3BAHUSM, 3aMUCHIBATh YPABHECHUS PEAKLIHUM U XAPAKTEPU30BATH UX, PACKPHIBATH

nH(pOpMaLINIO, KOTOPYIO HECET XUMUYECKAsi CUMBOJIMKA, B TOM YHCJI€ BBIpaKEHHAs



u B TabnuuHOM (Qopme (mepuoguyeckas cCHCTEMa XUMUYECKHX 3JIEMEHTOB
JI. . MenneneeBa, Tabiuila pacTBOPUMOCTHU BEIIECTB B BOJE); UCIIOJIH30BATh
CUCTEMY XUMHUYECKUX MOHATUN JIJIsl OMUCAHUS XUMUYECKUX OOBEKTOB (3JIEMEHTOB,
BEILIECTB, MATEPUAJIOB U TIPOIIECCOB).

B copepxarenbHOW JIMHUM «Xumus U HCU3HBY PACKPBIBAKOTCS JIOTUYECKUE
CBSI3M MEXIY CBOMCTBaMH, IPUMEHEHUEM, MOIYYEHHEM BEIIECTB B 1a0OPATOPHBIX
YyCIOBUSAX W Ha TMPOU3BOJACTBE; (GOpMHpYeTCs KylbTypa O€30MacHoro M
HKOJIOTMYECKH TPaMOTHOTO O0paIlleHHsl C XUMUYECKUMU 00bEKTaMU.

B kypce 3HauuTenbHas pOJb OTBOAMTCS XUMUYECKOMY OKCIIEPUMEHTY:
OPOBEJICHUIO TMPAKTUYECKUX paboT M Ja0OpaTOpPHBIX OMNBITOB, (UKCAUU WU
aHaNMM3y MX pe3yJbTaTOB, COOJIOJIEHUIO HOPM M TpaBuil Oe30macHOi paboThl B
XUMUYECKOM KabuHeTe (j1abopatopun).

Peanuzanmst mporpammbel  Kypca B Ipolecce OOy4eHUs  TO3BOJIUT
oOy4JaromuMcs MOHATh POJIb M 3HAYEHUE XUMUU CpPeAu APYrMX HAyK O MPHUPOJE,
T. €. PacCKpbITh BKJIaJ] XUMUU B (POPMUPOBAHUE 1IEJTOCTHON €CTECTBEHHO-HAYYHOU

KapTUHBI MUPA.



MecTo npeamera B y‘I66HOM InJiaHne
denepanbHbI rOCyAapCTBEHHBIN 00pa3oBaTeIbHBIN cTaHaapT
NPEeNYyCMAaTPUBAET HU3YUYECHUE Kypca XMMHUU B OCHOBHOM IIKOJI€ KAK COCTaBHOU
4acTu npeaMeTHOM obnactu « EcTecTBEeHHO-HAYYHBIC IPEIMETHI».

Kypc paccuutan Ha o0si3atenibHOe H3yueHHe npeamMera B 00béme 70 yueOHbIX

4acoB 10 2 yaca B Hezento B 9 kiacce.
[Ipennaraemslii Kypc XOTS U HOCUT OOIIEKYJIbTYPHBIA XapakTep U HE CTABUT
3aa4y NpoQpecCUOHaNIbHON MOArOTOBKU O0YyUaIOUIUXCs, TEM HE MEHEE MO3BOJIET

UM OIPEJEIUTHCS C BBIOOPOM Mpoduiiss 00ydeHus: B cTaplieid mKoie.
JINYHOCTHBIE, MeTaNIPeAMETHbIC U NPeIMETHbIC Pe3YJbTAThI

OCBOCHHS Kypca XUMUM
IIo 3aBCPIICHHUIO KypCa XUMHUHU Ha 3TAIIC OCHOBHOI'O O6HI€FO 06pa30BaH1/151

BBIITYCKHHUKH OCHOBHOM IIIKOJIBI JOJIKHBI OBJIAJIETH CICAYIOIHMMHU PE3YJIbTATaAMU

1. JInuHOCTHBIE pe3yabTaThI:
1) ocosnanue cBOCH STHUYECKON MPHHAJICHKHOCTH, 3HAHHE HCTOPUU XUMHU H
BKJIaJ1a POCCUIMCKON XUMHUYECKON HAYKH B MUPOBYIO XUMHIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHHIO XUMHH, TOTOBHOCTH
M CIIOCOOHOCTH Y4YalIMXCsS K CaMOpa3BUTHUI0O M CaMOOOpa30BaHUIO Ha OCHOBE
U3YYCHHBIX (PAKTOB, 3aKOHOB M TEOPHM XUMHUHU; OCO3HAHHOTO BBIOOpPaA
¥ TIOCTPOCHHUE WHIUBUAYATHHON 00pa30oBaTEIbHON TPACKTOPHH;
3) ¢opmuposanue  NEIOCTHOW  €CTECTBEHHO-HAYYHOH  KApTUHBI  MHPA,
HEOTHEMJIEMOM YaCThIO KOTOPOU SABIISIETCA XUMHUYECKasl KapTUHA MUPA;
4) ognadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOM MPAKTUKH, B TOM YUCJIE U XUMUYECKHM;
5) oceoenue conmambHBIX HOPM, TIPABHJI TTOBEACHHUS, PoJici U (HOPM COIUATEHOM
KW3HA B COLMyME, MPHUPOJEC M YACTHOM KWU3HM HA OCHOBE SKOJIOTMYECKOU

KyJbTYpbl U 0€30MacHOro oOpallleHus C BEIECTBAMU U MaTepUaliaMu;



6) ¢opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUH CO
CBEPCTHHUKAaMHU M B3pOCIBIMH B Mpouecce o00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIIEIOBATENbCKOM, TBOPYECKOM W JOpPYrUX  BHUJOB
NEeSTENbHOCTH, CBA3aHHBIX C XUMHEH.

2. MeTanpeaMeTHbIe pe3yJbTaThl:
1) onpedenenue neneit coOCTBEHHOTO OO0YYCHHUsI, TIOCTAHOBKA M (OPMYyITUpOBaHHE
IJ1s1 ce0s HOBBIX 3a/a4;
2) nianupoeanue MyTEH MOCTIKEHHS KEJIAeMOT0 pe3ysbraTta OOydYeHHsS XUMUU
KaK TEOPETHYECKOTr0, TaK M 3KCIEPUMEHTAIIBHOTO XapaKTepa;
3) coomHeceHue  CBOMX JCHCTBUH C  IUIAHUPYEMBIMH  pPE3YJIbTAaTaMHU,
ocywecmeiieHue KOHTPOJISI CBOEH JIEATETbHOCTH B TIPOLECCe JIOCTHXKCHHS
pe3ynbTara, onpeoeieHue CIOCOOOB JEUCTBHI MpPHU BBIMOJHEHUH JaOOPATOPHBIX
U TIPAKTUYECKUX pabOT B COOTBETCTBUU C IPABWIIAMH TEXHUKHU 0€30MaCHOCTH;
4) onpedeneHue NCTOYHUKOB XUMHUECKON MH(POPMALIUH, TIOTyUYCHHE W aHaH3 e€,
co3/1aHre UH(POPMAILIMOHHOTO MPOJYKTa U €r0 MPEe3eHTalHS;
5) ucnonv3osanue OCHOBHBIX MHTEIUICKTYaJIbHBIX OIEpallMii: aHalM3a U CUHTE3a,
CpPaBHEHUST M CHUCTEMaTH3aluu, OOOOIIEHHS U KOHKPETU3ALUU, 6bligleHUe
NPUYUHHO-CIICJICTBEHHBIX CBA3€H M nocmpoenue JOTHUECKOTO PaCCyKICHUS
¥ YMO3aKII04eHUs (MHAYKTUBHOIO, AETyKTUBHOIO U MO aHAJOTUH) Ha MaTepuase
€CTECTBEHHO-HAYYHOI'O COJIEPIKaHUS;
6) ymenue co3maBath, IPUMEHATH U MPEOOPA30BBHIBATH 3HAKH U CUMBOIIBI, MOJEIH
U CXEMBI JUIsl pelIeHHs yueOHBIX U M03HABATEIbHbIX 33/1a4;
7) @popmuposanue u pazeumue SKOJIOTUIECKOTO MBIIUICHUS, YMEHUE MPUMEHSThH
€ro B  IO3HAaBaTEIbHOW, KOMMYHUKAaTUBHOM,  COLHAIBHOM  IPAKTHKE
U Ipo¢eCCUOHATBHON OpUEHTALINH;
8) ecenepuposanue wWNEH W ONpPENEIICHHE CPEICTB, HEOOXOMUMBIX JUIS HX
peanusanuu.

3. [IpenmeTHBIE pe3y/abTATHI:
1) ymenue 0003HAYATH XMMUYECKHE DJIEMEHTHI, HA3bIBATh UX M XapaKTePU30BATh

Ha OCHOBE IOJIOXKEHUS B riepuoandeckoit cucreme . 1. Menneneena;



2) ¢opmyruposanue W3YyYCHHBIX TOHITHIA: BEIIECTBO, XMMHUYCCKUN 3JICMCHT,
aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, MPOCTOE U CI0KHOE BEIIECTBO, XUMUUYECKAS
peaKius, BUIbI XUMUYCCKUX PEaKIUi U T. 11.;

3) onpedenenue mo GopMylnaM COCTaBa HEOPraHUYECKHMX W OPraHUYCCKUX
BCIIECTB, BAJICHTHOCTH AaTOMOB XHMHUYECKHUX DJJICMEHTOB WM CTCICHH WX
OKHCJICHHSI;

4) nonumanue wWHPOPMAIMH, KOTOPYIO HECYT XHMHUYECKUEC 3HAKH, (OPMYIIBI
Y YpaBHCHUS,

5) ymenue xnaccuguyuposamv TPOCThie (METAIbI, HEMETAJIbI, 0JaropoHbIC
ra3bl) U CJIOXKHbIC (OMHApHBIC COCIWHEHHWS, B TOM YHCJIC M OKCHJBI, a TaKkKe
THJIPOKCUIBI — KHCIIOTBI, OCHOBaHHUs, aM(OTEPHBIC THUIPOKCHUIABI — MW COJIH)
BEIIECTBA,;

6) @opmyruposanue TEPUOANYECKOTO  3aKOHA, O0OBACHEHUe  CTPYKTYPHI
1 THQOpMAIHH, KOTOPYIO HECET MEPHUOINIECKasi CHCTEMAa XUMUYECKUX DJIEMEHTOB
J1. . MenneneeBa, packpvimue 3HAYCHHAS IEPUOUIESCKOTO 3aKOHA;

7) ymeHue xapaxkmepuzoéams CTPOCHHUE BEIECTBA — BHJbI XUMHYCCKUX CBSI3EH
Y THITBI KPUCTAIUTUIECKUX PEIIETOK;

8) onucanue cTpoeHHs ATOMOB XHMHYCCKHX O3JCMEHTOB C MOPSIAKOBBIMHU
Homepamu 1—20 u 26, omobdpadsicenue X ¢ TOMOIIBIO CXEM;

9) cocmaenenue HopMya OKCHUIOB XUMHUYCCKUX 3JIEMEHTOB U COOTBETCTBYIOIIHX
UM THAPOKCUIIOB;

10)  wanucanue  CTPYKTYypHBIX  (OPMYJI  MOJEKYJISPHBIX  COCAMHCHHN
1 GOPMYJIBHBIX E€IUHUIl HWOHHBIX COCJAMHEHHH 1O BAJIGHTHOCTH, CTEICHU
OKHUCJICHHSI HJIN 3apsAly HOHOB;

11) ymenue @gopmyruposéams OCHOBHBIC 3aKOHBI XWMHHU: IOCTOSHCTBA COCTaBa
BEIIECTB MOJICKYJIIPHOTO CTPOCHUS, COXPAaHEHWS MAacChl BEIIECTB, 3aKOH
ABorajipo;

12) ymenue ¢opmynuposams OCHOBHBIE TOJOXKECHUS ATOMHO-MOJIEKYISPHOTO

YUYCHHUA U TCOPHUHA BHCKTpOHHTquCKOﬁ JucCconuanum,



13) onpedenenue NpU3HAKOB, YCIOBUI MPOTEKAHUS W MPEKPAIICHUS XUMHUECKUX
peaxkuuu;

14)  cocmasnenue  MONCKYNSPHBIX  YPaBHEHUH  XUMHUYECKUX  PEAKIIUH,
MOJTBEPXKIAIONINX  OOIIMe  XMMHYECKHE  CBOHCTBA  OCHOBHBIX  KIIACCOB
HEOPTaHUYECKUX BEIIECTB M OTPAXKAIOIINX CBA3H MEXKIY KJIacCaMH COSTMHEHUH;
15) cocmaenenue ypaBHEHUN peakluil ¢ y4aCTUEM DJICKTPOJIUTOB TaK)Ke B MOHHOM
dopme;

16) onpedenenue MO XUMHUYCCKHM YpPaBHCHUSIM TMPUHAUICKHOCTH pPEaKIHit
K ONIpeICAEHHOMY THITY WJIA BH]TY;

17) cocmasnenue ypaBHEHUN OKHUCIMTEILHO-BOCCTAHOBHUTEIBHBIX —PEAKIIUi
C TIOMOIIIBI0 METO/Ia JIEKTPOHHOTO OanaHca,

18) nmpumenenue  TIOHATUH  «OKUCJICHHE» M  «BOCCTAHOBJICHUEY»  JUJIS
XapaKTePUCTUKN XUMHYCCKHX CBOWCTB BEIIICCTB;

19) ompeoderenue ¢ TOMONIBIO KAYECTBCHHBIX pEAKIMi XJIOPHUI-, CYibdar-
1 KapOOHAT-aHMOHOB M KATHOHA aMMOHHSI B PaCTBOPE;

20) obwsacHenue BIMSHHUS PA3IAYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYCCKUX
peaKIuu;

21) ymenue xapakmepuzoéamv  TOJOXKEHHE METAJUIOB M  HEMETAJIOB
B TICPUOIMYCCKOM CUCTEME OJJIEMEHTOB, CTPOSCHHUE HX aTOMOB W KpPHUCTAaJIIOB,
obmue Gpu3nIecKue U XUMUYECKUEe CBOMCTBA;

22) obwsicnenue MHOTOOOpa3usi TPOCTHIX BEIISCTB SBJICHHEM aJUIOTPOIIHH
C yKa3aHueM €€ IIPUYHNH;

23) ycmanosnenue  pazsIUYMA  THAPO-, THUPO- M DIEKTPOMETAILTYPIHH
U WITIOCMPUpOsanue STUX PA3IUUIUA MPUMEPAMH  MPOMBIIUICHHBIX CITIOCOOOB
MOJTYYCHHS] METAIITIOB,;

24) ymenue oasamv o0NIyr0 xapaktepucTuky smementoB |, I, VIIA rpymm, a
TaKXke BOJOpPOJAA, KHUCIOpOAa, a30Ta, cepbl, ¢docdopa, yriepoga, KpeMHHS U
00pa30BaHHBIX MMM TPOCTHIX BEMIECTB M BAXHEHIINX COCAWMHEHHH (CTPOCHHUE,
HaxXOXJCHUE B MPUPOJIEC, TOIydeHHe, (PU3NUECKHEe W XWMHUYECKHE CBOWCTBA,

MIPUMEHEHHE);



25) ymenue onucvisams KOPPO3UIO METAIIOB M CITOCOOBI 3aIIUTHI OT HeE;

26) ymenue npouzsoOums XUMHUYECKHE pacuéThl C WCIOIb30BAHUEM ITOHSATHI
«MaccoBasi JOJII BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJISPHBIMA
00BEM» 1O (hopMysIaM U YpaBHCHHSIM PEaKITUi;

27) onucanue CBOWCTB M IMPAKTUYCCKOrO 3HAYCHHUS HM3YUYCHHBIX OPraHUYCCKUX
BEIIIECTB;

28) evinonnenue 00O3HAYECHHBIX B IMPOrpaMMe ASKCIIEPUMEHTOB, PACHO3HABAHUE
HEOPraHUYECKUX BEIICCTB 10 COOTBETCTBYOIIMM MPU3HAKAM;

29) cobmooenue npaBwa Oe3omacHOW pabOTBl B XHMHYECKOM KaOWHETE

(;1abopaTtopun).

9 KIIACC
IToBTOpeHUe U 00001IeHNE CBeAeHUIl O KYpCy 8 Kiacca
bunapusie coenunenus. Okcuipl coiaeoOpasyrolme U Hecoaeo0pa3yIolue.
['unpokcuasl: ocHOBaHMs, aM(OTepHbIe THAPOKCUIIBI, KHCIOPOICOAEpKAIINe
KHUCIIOThl. CpeaHue, KUCIIble, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O6oOmieHne cBeAeHU O XUMHYeCKMX peakiusax. Kiaccuduxamus
XUMUYECKUX PEAKIUN MO Pa3INYHbIM MIPU3HAKAM: COCTaBY U YUCIY pearupyromnx
U 00pa3yomuXcs BEIIeCTB, TEIUIOBOMY 3(hdeKTy, 00paTUMOCTH, HW3MEHCHHIO
CTeTICHEHl OKMCIEHUS DIIEMEHTOB, OOpa3yIolUMX pearupyloniue BEIIeCTBa,
arperaTHOMY COCTOSIHUIO PEarupyroUIMX BEIIECTB, UCIIOJIb30BAHUIO KaTAJIN3aTOPA.

[TonaTe O cCKOpOCTH XUMHYECKOW peakuuu. DakTophl, BIUSOIIUE HA
CKOPOCTh XHMHUYECKMX PEaKUUW: MpUPOJA pearupyrouux BEIIECTB, HX
KOHIIEHTpalus,  TeMmeparypa,  IUIOIAaAb  CONPUKOCHOBEHHS,  HaJu4yue
Katanusaropa. Karanus.

JdemoHcTpanumn

e (O3HaKOMJIEHHUE C KOJUIEKLIMSIMU METAJIJIOB U HEMETAIJIOB.
e (O3HaKOMIJIEHHE C KOJUIEKIIUSIMU OKCHI0B, KHCJIOT U COJIEH.
e 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOW PEAKIUU OT MPUPOJBI PEATHPYIOIIUX

BCIICCTB.



e 3aBUCUMOCTb CKOPOCTH XMMHYECKOW pEakUMM OT KOHLEHTPAIuU
pearupyrommx BEIIECTB.

e 3aBUCUMOCTh  CKOPOCTM  XMMHYECKOM  peakiuuu  OT  IUIOLAJu
CONPUKOCHOBEHHUS PEarupyrolnX BEIIECTB («KUIISIIIHUMI CII0i»).

e 3aBHCUMOCTh CKOPOCTH XHMHYECKOW pPEaKUMH OT TEMIIEPATYPHI
pearupyronmx BEUIeCTB.

JlaGopaTopHblie ONBITHI

® B3anmopencTBUE aMMHaKa U XJIOPOBOJIOPO/IA.

¢ Peakuus HEMTpaIU3alvu.

® HaGmroneHue terioBoro 3¢ exra peakiuy HeHTpan3aliii.

® BiaumojerictBue cepHoit Kuciothl ¢ okcuaom meau(1l).

® PaznosxkeHue nepokcua BOJOPOia ¢ MTOMOIIBIO KaTaia3bl KapToders.

® 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peaklud OT MPUPOJIbI pearupyromux

BEIIECTB Ha MPUMEPE B3aUMOICHCTBUSI PACTBOPOB THOCYIIb(haTa HATPHS U XJIOpUIa

Oapus, THOCYIb(aTa HATPHS U COJITHOM KHUCITOTHI.

® 3aBUCUMOCThH CKOPOCTH XMMUYECKOW pEaKIMu OT MPUPObI METAIUIOB IIPH UX
B3aMOJIECHUICTBUHU C COJISTHON KHUCIOTOM.

® 3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEAKIMU OT MPUPOILI KUCIOT MPU HUX
B3aUMOJICHCTBHU C JKEIIC30M.

® 3aBUCUMOCThH CKOPOCTH XMMHUUYECKON PEaKIuU OT TEeMIIEpaTypHI.
¢ 3aBUCHMOCTBH CKOPOCTH XMMUUYECKONU PEAKIIMHN OT KOHIICHTPAIIUH.

® 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHN peakiuy OT IUIOIA I
CONPUKOCHOBEHUS PEArUPYIOIINX BEIIECTB.

® 3aBHCUMOCTb CKOPOCTH XUMUYECKON PEAKIMU OT KaTajan3aTopa.



X¥MHYEeCKHEe peaku M B PAaCTBOPax 3JIeKTPOJIUTOB

[lonsiTue 00  DJIEKTPOJUTUYECKOM JAMCCOUMALMU. DJEKTPOJIUTHl U
HEIJIEKTPONUTHL. MeXaHn3M  JuCCOLMAalUid  JIEKTPOJUTOB € Pa3IuYHBIM
xapakTtepoMm CBA3U. CTeneHb ANEKTPOJMTHYECKOM auccouuannd. CUIbHBIE U
ca0ble 3JIEKTPOJIUTHI.

OCHOBHBIE  TIOJIOKEHUS TEOPUU  IJIEKTPOJIUTHYECKOW  JTHCCOLMALUU.
Knaccudukanus nmoHOB M uMX cBoHcTBa. KHCIOTB, OCHOBaHHMS M COJU Kak
ANEKTPOIUTHL. UX KnaccupuKkamus ¥ 1UCCOUaIus.

OO6mue XUMHYECKHEe CBOMCTBA KUCIOT: U3BMEHEHUE OKPACKU MHAMKATOPOB,
B3aUMOJEHCTBHE C METAJNIAMHM, OKCUJAMH M THAPOKCUAAMHU METAJUIOB U COJISIMU.
MonekynsipHble M HOHHBbIE (TMOJIHBIE W COKpAIIEHHBIE) YPaBHEHUS PEaKIUM.
XUMUYECKUNA CMBICII COKPALIEHHBIX YPaBHEHUW. Y CIIOBUS NPOTEKAHUS PEaKLUU
MEXIY JEKTPOJIUTAMHU 10 KOHUA. Psii akTHBHOCTH METaJUIOB.

OO6mue XuMUYECKHMe CBOMCTBA MIENOYEH: B3aMMOJICWCTBHE C KHUCJIOTaMH,
OKCUJaMU HEMeTaJJIOB, coysiMU. OOIIue XUMUYECKHE CBOMCTBAa HEPACTBOPUMBIX
OCHOBaHMU: B3aUMOJECHUCTBUE C KUCIOTAMHU, PA3JI0KEHUE IIPU HATPEBAHUHU.

OO0mue XUMUYECKHME CBOMCTBA CpEIHUX COJEH: B3aUMOJEHCTBUE C
KHMCJIOTAMHU, LIEJI0YaMH, COJISIMU U MeTajulaMU. B3auMo1eCcTBHE KUCIBIX COJIEN CO
IEJI0YaAMMU.

IM'uaponus kak oOMEHHOE B3aMMOJCHCTBHE COJIel ¢ Bojou. ['maponu3 comu
CHJIBHOTO OCHOBaHHUSI M CJ1a0oi KUCIOTHL. ['maponus conu ciaboro oCHOBAaHUS U
CHJIBHOW KUCJIOTHI. Bomopoaublii mokazatens (PH).

CBoiicTBa KHUCJIOT, OCHOBAaHWI, OKCHUJIOB U COJEH B CBETE TEOPHUH
AIIEKTPOJIUTUYECKON  JTUCCOLMALlMM M MPEJICTaBICHUH 00 OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIUAX.

JdemoHcTpanumn

e llcnbiTaHue BEMECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJIHOCT.

e 3aBHCUMOCTb IEKTPONPOBOJIHOCTH YKCYCHOU KHUCIOTHI OT KOHIIEHTPALUH.
e JIBM>KEHHE OKPALIEHHBIX MOHOB B JIEKTPUUYECKOM IIOJIE.

e OrmpeneneHue xapakrepa Cpeasl B paCTBOPAX COJEH.



JlabopaTopHbIe ONBITHI

® Jluccounanus cnadbIX 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOW KHCIIOTHI.
® I3MeHeHMe OKpacKu MHIUKATOPOB B KUCIIOTHOM Cpee.
® Peakuus HeUTpanM3alyy pacTBopa WEIOUM PA3IUYHBIMU KUCIIOTAMH.

® [Tonyuenue rugpokcuaa Mmeau(ll) u ero B3auMoielicTBHE C pa3TMIHBIMU
KUCJIOTAMMU.

® B3auMojelcTBie CUIIbHBIX KUCTOT ¢ okcuaoM meau(Il).
¢ B3auMoaencTBUe KUCJIOT ¢ METaJlJIaMU.

® KauecTBeHHas peakiys Ha KapOOHAT-UOH.

® [losnydyenue CTyaHs KPEMHUEBON KUCIIOTHI.

¢ KayecTBeHHasi peaklys Ha XJIOPHU/I- WU CyIb(aT-uOHBI.
® I3MeHeHre OKpacKu MHIUKATOPOB B IIEJIOYHOU Cpee.
® BzaumonaencTBHE MIETOYEH C YTIIEKUCIIBIM T'a30M.

¢ KayecTBeHHas1 peaklus HA KATHOH aMMOHMUSL.

® [Tonyuenue runpokcuna meau(Il) u ero pasnoxxeHue.

® B3aumopelicTBue KapOOHATOB C KUCIOTaMHU.

® [Tonmyuenue rugpokcuna xenesa(lll).

® BzaumoericTBue xene3a ¢ pactBopom cyibdara meau(ll).

IIpakTnyeckue padoThI
1. Peuienuie 3xkcriepuMEHTAIBHBIX 3a/1a4 110 TeEME «DIEKTPOIUTUYECKAS
JUCCOLTUALIUSI.

HeMeTasibl M uX CoeANHCHUSA



CtpoeHune aTOMOB HEMETAJUIOB U UX MOJIOKEHUE B MEPUOIUYECKON CUCTEME.
Pan  snexrtpoorpunarenbHocTd. Kpucrannuueckue pemeéTrkd HEMETauloB —
npocThix BemecTB. dusnueckue cBoiicTBa HemeTawioB. OOIHUE XUMUYECKHUE
CBOWCTBA HEMETAJJIOB: OKUCIUTEIBHBIE U BOCCTAHOBUTEIIbHBIE.

l'anorensl, cTpoeHHEe UX aTOMOB U MOJEKYJ. DUBMYECKHE U XUMUUYECKUE
CBOWMCTBA TAJIOTEHOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOMCTB TAJIONCHOB B
3aBUCUMOCTA OT UX TIOJOXKEHUA B MNepuoauyeckoil cucreme. HaxoxaeHue
rajoreHoB B MPUPOJIC U UX MOJy4yeHUe. brosornyeckoe 3Ha4eHUE U TPUMEHEHUE
rajoreHoB.

l'anoreHOBOAOPOABI W COOTBETCTBYIOIIME UM KHUCIOTHI: IUIAaBUKOBAs,
coJissHasi, OpOMOBOJOpOJHAs, HWOAOBOJMOpoaHas. [amorenuanl. KaudecTBeHHBIC
peaKkUM Ha TajoreHua-uoHbl. [I[puMeHeHne coeIMHEHU rajJoreHOB.

O6mas xapaxkrtepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupoge u eé
nojiyueHue. AJUIOTPONHbIE MOAM(PUKAIMU CEephl U HX CBOMCTBA. XUMHUYECKHE
CBOMCTBA CEpPbI U €€ PUMEHEHUE.

CepoBoJIOpOI: CTPOEHUE MOJIEKYJIbI, (PU3MUYECKUE U XUMHYECKHE CBOMCTBA,
nojsyuenue u 3Hauenue. CepoBojopoaHas kuciota. Cynbuubl U UX 3HAYCHHE.
JIroMuHOOPHI.

Oxcun cepwi(IV), cepuucras kuciora, cynbdurbl. KauecTBeHHas peakius
Ha CyJIb(PUT-HNOH.

Oxcun cepsi(VI), cepnast kucnoTta, cynbdatel. Kpucramioruaparsl.

CepHasi KHMCIIOTa KaK CWJIBHBIA AJeKTpoduT. CBoiicTBa pa30aBieHHOMN
CEpHOM KHUCIIOTbl KaK TUNWYHOW KHCJIOTHI: B3aUMOJCHUCTBHE C METaJJIaMH,
OCHOBHBIMU Y aM()OTEpHBIMH OKCHJAMH, OCHOBAHHMSIMH U aM(OTEepHBIMH
TUAPOKCUIaMu, coiisiMu. KadecTBeHHas peakius Ha Cyiab(paT-uoH.

OO6mrast xapakTepuCTHKA dJIEMEHTOB VA-Tpynibl. A30T, CTPOCHHE €T0 aToMa
1 MOJIEKYJIbl. PU3UYECKUE U XUMHUYECKUE CBOWCTBA M IPUMEHEHHE a30Ta. A30T
B IIPUPOJIE U €T0 OMOJIOTUYECKasl POJIb.

AMMMaK, CTpPOCHHUE MOJIEKYJIbl U (PU3HUECKHUE CBOIMCTBA. AMMHUAuHas BOJA,

HAIIATBIPHBIA COUPT, THAPAT aMMHAKA. JOHOPHO-aKUENTOPHBIM MEXaHU3M



o0Opa3oBaHus CBSI3M B KATHOHE aMMOHUs1. BoccTaHOBUTEIBHBIE CBOMCTBA aMMHUAKa.
Conu aMMOHHMS ¥ UX puMeHeHue. KauecTBeHHas peaknys Ha KATHOH aMMOHMSL.

Oxcunpl a3oTa: HECONEOOPa3yIOIIME U KHUCIOTHBIE. A30THCTasi KHCIOTa U
HUTPUTHI. A30THas KUCIOTa, €€ NoJlydeHue u cBoricTBa. Hutpartsl.

®docdop, ctpoenne aroma u amiorponus. Dochunpl. dochun. Oxcun
dochopa(V) u pochopras (oprodochophas) kuciaora. DochaTsl.

OO6mas xapakrepucThka 31emMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTpOEHUs
aTOMOB, TPOCTBIX BEIIECTB W COEOUHEHUW B 3aBUCHUMOCTH OT IOJOKEHUS
AJIEMEHTOB B MEPUOAMYECKON cucTteme. Yriaepoid. AJJIOTpOrHble MOAU(PUKALUU:
anma3z, rpadut. AMOpGHBIN yraepo: caxa, akTUBUPOBAHHBIN yroJib. AncopOuus.
XumMH4yeckrue CcBOMCTBa yriaepona. KOKCOXMMHMYECKOE IPOU3BOJACTBO M €TI0
npoaykiusi. Kapoums.

Oxcun yriepona(ll): ctpoenue mMomnekysbl, ojlydyeHue U cBorcTBa. OKcup
yraepoaa(IV): ctpoeHue MoJEeKyIbl, MOJTYYEHUE U CBOMCTBA. YTOJNbHAs KUCIOTA.
Conu yronbHOW KHUCJIOTHI: KapOOHAThl W TUApPOKapOoHaThl. TexHuueckas W
IUIIEBAS COMA.

Opranuueckast Xumusi. Y r1€BOAOPOIBI.

MeraH, 3TaH U NpPONAH KakK MpEeAeiabHbIE (HACBHIIIEHHBIE) YIIEBOLOPOIBI.
OTWIeH W aleTWwIeH KaK HempeaeiabHble (HEHACBHIIEHHBIE) YIJIEBOIOPO/IbI.
Ctpykrypubie  (opmynsl  BemectB. [openue  yrimeBomoponoB. Peakiuu
JETUIPUPOBAHUS NIPEEIBbHBIX YIJIEBOIOPOIOB.

CrupTtbl. DTUJIOBBIN CIIUPT, €T0 MOJydYeHUE, IPUMEHEHUE U (PU3HOIOTMYECKOe
nerctBue. TpEXaTOMHBIN COUPT MIUMUEPUH. YKCYCHAsh KUCJI0Ta KaK IIPEACTaBUTEIb
KapOOHOBBIX KUCIIOT.

KpeMHuii: crpoeHre aromMa M HaxoxzaeHue B npupojae. CHUIMLMABI U CHJIAH.
CaoiictBa kpemHusi. Oxcun kpemHusi(IV). KpemuueBas kuciaora v €€ CoJu.

[IponsBogcTBOo  crekna W nemeHra.  [lpogykums — CHIIMKaTHOM
MPOMBIIIIJIEHHOCTH:  ONTHYECKOE€  BOJOKHO, Kepamuka, dapdop, dasHc.

OnTudeckoe BOJOKHO.



Hemeramner B npupone. @pakiuroHHAs MEPETOHKA XUIAKOrO BO3AYyXa KAk
croco0 MOJIy4eHHs] KHCI0poaa, a3ota u aproHa. Ilomydenue gocdopa, kpemHus,
XJIOpa, H0/1a. DNEKTPOJIA3 PACTBOPOB.

ITonyyeHue cepHON KHCIOTHI: CHIPHE, XMMHU3M, TEXHOJIOTMUYECKAs CXema,
METOJI KHUIIALIEro CJIOSl, MPUHIUIBI TeII000MEHa, MPOTUBOTOKA U LUPKYISIUU.
Oneym. IIpon3BoACTBO aMMUaKa: ChIpbE, XMMU3M, TEXHOJIOTUYECKAs CXeMa.

JdemoHcTpanumn
e Kotekuuss HEMETAIOB.
e Mogenu  KpUCTAJUIMYECKUX  PEMIETOK  HEMETAUIOB:  aTOMHBIE U

MOJIEKYJISIPHBIE.

e (O30HATOp U MPUHITUIIEI €TO PAOOTHI.
e [openue HeMeTamiIoB — MPOCTHIX BEHIECTB: cephl, pocdopa, npeBecHOTrO

YIS

e (OO0pa3libl raJoreHoB — MPOCTHIX BEIIECTB.

e BzaunmoneiicTBHE rajJoreHoB ¢ METaJNIaMH.

e BriTecHenue xjiopa OpOMOM WIIH MOJIa U3 PACTBOPOB UX COJIEH.

e Koutekiusa npupoaHbIX COEAUHEHUN XJI0pa.

e B3auMojeicTBrE CEPhl C METAIUIAMU.

e ['opeHue cepsl B KUCIOPO/IE.

o Komnekius cynbQUAHBIX Y.

o KadecTBeHHas peakius Ha CyIb(UI-NOH.

e (OOeclBeunBaHUE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.

e B3anMoencTBUE KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI C MEJBIO.

e OOyrnMBaHWE OPraHWYECKHUX BEIMIECTB KOHIICHTPUPOBAHHON CEpHOMN
KHCJIOTOM.

e Jluarpamma «CocTaB BO3/1yXa».

e Bupaeodparments! u cnaiiasl «IITuubu 6azapbi».

e Tlonyuenue, coOupaHue U pacro3HaBaHUE aMMHUAKA.

e PaznoxxeHue OuxpoMara aMMOHUS.



B3aumonenictBre KOHUEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEIBIO.
I'openue u€pHoro nopoxa.

PaznoxeHnne HuTparTa Kanus U TOPEHUE B HEM IPEBECHOTO YTOJbKa.
OO6pas31bl MPUPOIHBIX coenruHeHu hocdopa.

I'openue dpocdopa Ha BO31yXe U B KUCIOPOJIE.

[Tonyuenue Genoro pocdopa v UCTIBITAHUE €TI0 CBOUCTB.

Komnexkmus «O6pa3iibl MPUPOIHBIX COCTUHEHUN yTIepoaay.

IToptper H. JI. 3enuHckoro. IlormomeHne pacTBOPEHHBIX BELIECTB WU
ra30B aKTUBUPOBAHHBIM YTJIEM.

Y CTporcTBO IPOTUBOrasa.

Mojenu MoOJIEKyJT ME€TaHa, 3TaHa, STUJICHA U alleTUICHA.

B3aumopeiictBue 3TriieHa ¢ OpOMHOM BOJOW M PacTBOPOM IEpMaHTaHaTa
KaJIHS.

OO01mre XMMUYeCKre CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakuysi HA MHOTOAaTOMHbBIE CIIUPTHI.

Komnexmus «O0pa3ipl IpUPOAHBIX COSTUHEHUN KPEMHHUS.

Konneknus crekna, kKepaMUKH, IEMEHTA U U3IECIIUN U3 HUX.

Konnekuus npoayKiuu CUIMKaTHON IPOMBIIIJIEHHOCTH.

BuneodparmenTs! u cnaiiabl «IIpou3BOACTBO CTEKIIA M IIEMEHTa.
Konneknus «lIpupoabie coeTMHEHUS HEMETAIIIIOBY .

Buneobparmentst u cnaiigel  «@DpaknMOHHAS TEPErOHKA  KHUIKOTO
BO3JyXay.

Buneodpparmentsr u cnaiiael  «llomydeHme Bomopoda, KHCIOpPoOJa M
TJIOT€HOB AJIEKTPOIUTUICCKAM CITOCOOOMY.

Mojenu annapartoB i1 IPOU3BOJICTBA CEPHOU KUCIIOTBHI.

Mojenp KAmsmero ciosl.

Mojienb KOJOHHBI CUHTE3a AMMHAKA.

BuneodparmenTst u cnaiinibl «IIpou3BOaCTBO CEPHOU KUCIOTHDY.

BuneodhparmenTs! u cnaiinpl «[Ipon3BoaCTBO aMMHuaKay.



e Komreknus «CoIpb€ 1715 MMOTYYEHUS] CEPHOU KUCIOTBDY.

JlabopaTopHbIe ONBITHI

® PacniozHaBaHuE TajOreHUI-UOHOB.

¢ KayecTBEeHHbIE peaKIMK Ha CYIb(aT-uOHBI.

® KauecTBeHHas peakuus Ha KAaTUOH aMMOHHS.

¢ XMMHYECKHE CBOMCTBA a30THOW KUCJIOTHI, KaK 3JIEKTPOJIUTA.
® KayecTBeHHbIEe peakiuu Ha ¢pocdaT-uoH.

® [Tony4yeHue U CBOMCTBA YrOJIbHON KUCIIOTHI.

¢ KayecTBeHHas peakiys Ha KapOOHAT-HOH.

® [IponyckaHue yrieKuCIoro ra3a 4epe3 pacTBOp CUIIUKATa HATPHS.

IIpakTu4eckue padoThl
2. I3ydeHne CBONCTB COISHON KUCIIOTHI.
3. 3yueHue cBOMCTB CepHOM KUCIIOTHI.
4. TlonydyeHue aMMHaKa U U3Y4YEHUE €r0 CBOMCTB.

5. [lonyyenue yrnekucioro raza. KauectBeHHas peakius Ha KapOOHAT-UOHBI.

MeTaJLibl U MX COCAMHECHHUSA

[TonoxxeHne MeTamIoB B MEPUOAMYECKON CUCTEME XMMHUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHHE AaTOMOB M KPUCTAJUIOB METAJUIOB. Mertamnnueckas
CBA3b W METAJUIMYECKasl KpUCTauimueckas pemérka. duznueckue CBONCTBA
METAJJIOB:  JJIEKTPO- U TEIUIONPOBOJHOCTb, OTpaXkarollas CIOCOOHOCTD,
MJIACTUYHOCTh. YEPHBIE U IBETHBIE METAJLIBI.

Mertanmiabl Kak BOCCTAHOBUTEIU. OJIEKTPOXUMHUYECKUM Ppsii  HAMPSKEHUM.
B3aunmopelicTBue MeTalsioB C HEMETalllaMH, OKCHAAMH, KHUCJIOTaMH, COJISIMU.

AJTIOMHHOTEPMUS.



O6mass xapaktepuctuka 31eMeHTOB |A-rpynmbel. OKCHABI U THUIPOKCHUIIBI
LIEJIOYHBIX METAJUIOB, UX IOJIyYEHUE, CBOMCTBA, PUMEHEHHUE. BaxkHeumume conu
LIETTOYHBIX METAJJIOB, UX 3HAYEHUE B MIPUPOJIEC U )KU3HH YEIIOBEKA.

O6mas xapakrepuctuka 35eMeHTOB |lIA-rpynmnbel. OKcHIbI W TUIPOKCHIIBI
HIETTOYHO3EMEIBHBIX METAJIOB, WX TMOJIyYCHHE, CBONCTBA M MPUMEHECHUE.
Baxueiinmme coiM MIEI0YHO3EMENbHBIX METAJUIOB, MX 3HAYEHUE B NPUPOJAE U
KU3HM desioBeka. KapOoHaThl U THAPOKapOOHATHI KaJIbIIUSL.

Bpemennast u nmoctossHHas )k€CTKOCThH BOJIbI. CTIOCOOBI yCTpaHEHUSI BpEeMEHHOM
xécTtkocT. CriocoObl YCTpaHEHUS MOCTOSSHHOM JKECTKOCTH.

CoenuHeHHsT QIIOMUHUA B TPHUPOJIe. XHUMUYECKHE CBOMCTBA AJIFOMHUHUA.
Oco0eHHOCTH OKCHJIa M THAPOKCHIA ATFIOMHUHHS KaKk aM(pOTEPHBIX COEIUHEHHM.
Baxneitmue conu anroMuHus (XJI0pu, cyibdar).

OcobeHnHoCTH CTpOCHUS aToMa kelesa. JKenezo B mpupoje. Baxuelue pyabl
xenesa. [lonyuenne uyryna u cranu. Oxcuabl U ruapokcubl sxenesa(ll) u (IID).
Comu xenesza(Il) u (IIT). O6Hapy)eHHE KAaTHOHOB eje3a B pacTBOpe. 3HAUCHUE
COEIMHEHUN KeJe3a.

Koppo3sus razoBast (Xumuueckas) ¥ 3JCKTPOXUMHUUECKas. 3al1Ta METAJIOB OT
Koppo3uu. Mertaiuibl B npupoze. [lonstne o merauryprun. UépHas u 1LBETHaA
metamnyprusi.  [lupomMeranmnyprus, TUAPOMETAIUTYpPrusi, 3JIEKTPOMETAILTYPIHs.
Homennsiit poniecc. [lepepaboTka 4yryHa B cTaib. DJIEKTPOIU3 PACILIIaBOB.

JdemoHcTpanumn

e B3auMojeincTBrUE HATPHUS, JTUTHUS U KATBIHS C BOJOMH.

e ['OpeHHe HaTpusA, MarHus M Xkeje3a B KUCIOPO/IE.

e Bcnblllika TEPMUTHOW CMECH.

e B3auMojeicTBrEe CMECH MOPOIIKOB CEPHI U KEJIE3a, [IMHKA U CEPHI.

e B3anMoenCTBUE aTIOMUHHUS C KUCIOTaAMU, 1IEJI0YaMHU U BOJIOK.

e Bs3auMojeicTBre Xene3a U MEIU C XJIOPOM.

e B3anMmoneincTBue Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTOW M a30THOM

KHUCJI0TOM (pa30aBiIeHHON M KOHIICHTPUPOBAHHOK).



Oxkpacka 1mIaMeHH COETMHEHUSMH IIEJTOYHBIX METaJUIOB.

Oxkpacka ImIaMeHH COETMHEHUSMH IEJI0YHO3EMENIBHBIX METaJUIOB.
["amenue u3BecTu BOJOM.

ITonyyeHnue IKECTKOW BOABI B3aWUMOJACHMCTBUEM YIJIEKMCIOIO TIasa
U3BECTKOBOU BOJOM.

YcerpaneHue BpeMeHHON KECTKOCTH KUTITYCHUEM U TOOABICHUEM COJIBI.
YcTpaneHue nocTOsTHHOM KECTKOCTH JOOABIEHUEM COJIbI.

WNonute! u mpuHIUn ux aeicTus (BuaeoparMeHr).

Kosnekuust npupoaHbIX COEAMHEHU I aTFOMUAHMUSL.

BuneodparmenTs! u cnaiabl «OKCHUJT aTFOMUHUS M €70 MOAUDUKAIIAN.

C

[Tonmyuenue am@oTepHOro TMIPOKCHIA AIIOMHHUS M HCCIEIOBaHUE €ro

CBOWCTB.

KOJ'IJ'IGKIII/IH «XUMHYECKHE UCTOYHUKH TOKAY.

P€3y.]'IBTaTI>I JJINTCIIBHOT'O 3KCIICPUMCHTA 110 U3YUYCHUIO KOPPO3UU CTAJIBHBIX

U3JIeJINI B 3aBUCUMOCTH OT YCJIOBUM MPOLECCOB.
BoccranoBnenue menu u3 okcuna meau(Il) Bomopomom.
BuneodparmenTs! u cnaiinpl «IIpor3BOICTBO UyT'yHA B CTAIIHAY.
BuneodparmenTs! u cnaiinbl «3nenus u3 4yryHa u cTaam.

BuneodparmenTs! u cnaiiabl «IIpon3BoACTBO aTIOMUHUS.

JlabopaTopHbIe ONBITHI

® BzaumoericTBue xene3a ¢ pactBopom cyibdara meau(ll).

¢ [losrydyeHre N3BECTKOBOM BOJBI M OIBITHI C HEM.

® [Tomyuenwne ruapokcuaos xenesa(ll) u (111).

¢ KadecTBEHHBIC pPCaK Ha KaTHOHEI KCJIC3a.

IIpakTnyeckue padoThI

6. KécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUS.

7. Pemenne skciepuMeHTAIBHBIX 3a7a4 10 TeMe «MeTauibiy.



XuMHA M OKpY:KaKIIas cpeaa

Crpoenue 3emiu: sIpo, MaHTUs, 3€MHasi Kopa, juTocdepa, ruapocdepa,
atMocepa. Xumudeckui coctaB 3emud. ['opHble mopoasl. Munepansl. Pynbl.
Ocanounsie ropasie nopoasl. [lone3npie nckonaeMele.

NcTouyHukn XMUMUYECKOTO 3arpsi3HEHHUs OKpyskaroile cpenbl. ['nobanbHbIC
HKOJIOTHYECKHE MpoOJeMbl 4YeJOBEYECTBA: HApPYIIEHHE OMOreOXMMUYECKUX
KPYTOBOPOTOB XUMHUYECKHUX AJIIEMEHTOB, MTOTEIJIEHUE KIIMMATa, KHUCIOTHBIE JOXKIN
u n1p. O30HOBBIE ABIpbl. MeEXIyHapOJIHOE COTPYJHHUYECTBO B 00JIACTU OXpaHbI
OKPY’KaIOLIEN CPEABl OT XMMUYECKOTO 3arpsi3HEHN. «3eJIEHAs XUMUS.

JdemoHcTpanumn

e Buneodparmentst u cnaitnpl «CtpoeHue 3eMiIn U €€ XUMUYECKUN COCTaBY.

e Kotekuuss MUHEPAJIOB U TOPHBIX MTOPO/I.

e Komekusa «Pyabl METAII0BY.

e Buneodparmentsl u cnaiinbl «l'7mo0anbHbIE SKOJOTHYECKHUE MPOOIIEMbI

YEJI0BEYECTBAY.
e BuaeodparMeHThI U CIaiaBI O CTEMIEHHU YKOJIOTHYECKOM YUCTOTHI TOBapa.

JlaGopaTopHblie ONBITHI

¢ M3yuyeHue rpanura.

¢ N3ydyeHrne MapKUpOBOK PA3IMYHBIX BUAOB MPOMBIIIICHHBIX

" IIPOJOBOJILCTBCHHEBIX TOBAPOB.

O0o01menne 3HAHNH 0 XMMHUM KYPCa OCHOBHOI IIKOJIbI.
IHoaroroBka kK OCHOBHOMY IroCyAapCTBEHHOMY IK3aMEHY
CrpoeHue aromMa B COOTBETCTBUU C TIOJIOXKEHHEM XHUMHYECKOTO 3JIEMEHTa
B nepuoandecko  cucteme. CTpoeHHE  BeIIeCcTBa: XUMHYECKas  CBA3b
U KpUCTAIIIMYECKasi pem€Tka. 3aBUCUMOCTbh CBOMCTB OOpa30BaHHBIX 3JIEMEHTAMU

MPOCTHIX BEIIECTB (METAIOB, HEMETAJJIOB, OJIATOPOJHBIX T'a30B) OT IOJOKCHUS



3JIEMEHTOB B IIEPUOJUYECKOM CHUCTEME. THIIOJOrHs HEOPraHUYECKUX BEIIECTB,
pas3zesieHre uX Ha Kiaccel ¥ rpynisl. [Ipeacrasurenu.

[IpuzHaku w© ycClIOBUA NPOTEKAHUSA XHUMHUUYECKUX peakuui. Turosorus
XUMUYECKUX PEaKIMil MO0 pa3u4yHbIM MpU3HAKaM. Peakiiuu HMOHHOrO OOMeEHa.
OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHUH.

XHUMUYECKHE CBOMCTBA IPOCTBIX BEUIECTB. XaPAKTEPHbIC XUMUUYECKHE CBOMCTBA
coJIeoOpa3yIoImMuX OKCUIOB, THAPOKCHIOB (OCHOBAaHMM, KHCIOPOICOACPIKAIINX

KHUCJIOT U aM(pOTEpHBIX TUIPOKCUIOB), CONEH.



9 KIIACC

(2 u B HEenemo, Bcero 68, u3 HUX 2 4 — pe3epBHOE BpeMsl)

Homep Jara /3
ypoka Tema ypoka
n/n
IToBTOpeHUe U 00001IeHNEe CBeleHUIT MO Kypcy 8 kiacca. Xumuueckue peakuunu (5 1)

1 Knaccudukanus XuMHUECKUX COESTUHEHHH 81
2-3 Knaccudukanus XuMuueckux peakiuii 82
4-5 CkopocTh XuMUYeCKuX peakiuii. Karanus 83

Xumuyeckne peakinuu B pactaopax (10 4)
6 DNEKTPOIUTHYECKAS TUCCOIHAIINS 84
7 OcHOBHBIE TOJIOKEHUS TEOPUH NEeKTpoauTuyeckoi nuccormanuu (TDOJI) 85
8-9 XHWMHYECKUE CBOMCTBA KHCIIOT KaK 3JICKTPOJIUTOB 86
10 XUMHUYECKUE CBOMCTBA OCHOBAHMHN KaK AJICKTPOJIUTOB 87
11 XHUMHUYECKUE CBOMCTBA COJIEH KaK 3JIEKTPOJIUTOB 88
12 | Tuapoaus coseii 89




13 IIpakmuueckasn paboma 1. Pemienue sKkCriepuMEHTAIBHBIX 33a4 110 TeMe «DJIEKTPOJIUTHUECKAs TUCCOITUALINSD) c52
14 O06o00meHne U cucTeMaTu3ays 3HAaHUK 110 TeMe « X MMHYECKUE PEaKIH B PACTBOPAX AIICKTPOIHUTOBY 81-9
15 Koumponvnas paboma 1 no reMe «XUMHUYECKUE PEAKLIUY B PACTBOPaX AJIEKTPOJIUTOB
HemeTanabl 1 X coeuHeHus (25 4)

16 OO01mmas XxapakTepruCcTUKa HEMETAIIIIOB 810
17 O6uras xapakTepucTuka aeMeHToB VIIA-rpynmnsl — rajoreHon 811
18 CoenuHeHHS TaJIOTeHOB 812
19 Ilpakmuueckas paboma 2. VI3ydeHne CBOMCTB COJITHON KHCIOTHI
20 O6mrast xapakTepucTuka 31eMeHToB VIA-rpynmnbel —xanbkoreHoB. Cepa 813
21 CepoBonopoa u cyiabhuabt 814
22 Kucnoponnsie coenuHEHHS cephbl 815
23 Ilpakmuueckas paboma 3. VI3ydeHne CBOMCTB CEPHOU KHCIIOTHI
24 OO6mrast XxapakTepUCTHKAa XUMUYECKUX AEMEHTOB VA-Tpynmbl. A30T 816
25 Ammuak. Coian aMMOHUS 817
26 IIpaxmuueckas paboma 4. Ilonyuenue aMmmMuaKa 1 U3y4eHHe €ro CBONCTB

27-28 | KucmopoHble COSTMHEHHS a30Ta 818
29 docdop 1 ero coeAMHEHUS 819
30 OOmas xapakTepucTuka sneMeHToB |V A- rpynnsl. Yriepoa 820
31 Kucnopoansle coeuHeHNs yriepoaa 821




32 Ipaxmuuecxas paboma 5. IlonydeHue yriieKuCIOTO Ta3a U U3y4EeHUE €r0 CBOWCTB cl15
33 YTreBoaoposi 822
34 Kucnopoacoaepskariye opraHHuecKiue CoeTMHEHHs
35 Kpemuuii u ero coeiMHCHUS
36 CunukatHasi IPOMBIIUIEHHOCTh
37 [ToyueHnue HEMETAIIOB
38 [Tomydyenne Ba)KHEHIIMX XUMUYECKUX COCIMHEHUN HEMETAIIJIOB
39 O0600mmenne o teMe «HeMerawisl 1 UX COETUHEHUS
40 Konmponvnas paboma 2 no Teme «HemeTamuibl 1 X COSAMHEHUS
MeTtauiabl 4 UX coequHeHnst (16 1)
41 OO6mrast XxapaKTepUCTUKA METAIIIOB
42 XuMHYECKUEe CBOMCTBA METAJIJIOB
43-44 | OOmas xapakTepUCTHKA MIeMeHTOB | A-Tpyrimbl
45-46 | OGmas xapakrepuctuka || A-rpynms
47 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS
48 Ipaxmuueckas paboma 6. JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHS
49 AIOMUHUI U €r0 COeqUHEHUS
50-51 | JKenes3o u ero coequHEeHUs
52 IIpakmuueckasn paboma 7. Peuienue s3kcriepuMEHTAIBHBIX 33Ja4 10 TeMe «MeTauibl»
53 Koppo3ust MeTasioB ¥ criocoObl 3alUThl OT Heé




54-55 | Metamel B ipupoe. [lonstie o meramutypruu

56 0O0600uIeHre 3Hauui o TeMe «MeTajuibl»

S7 Konmponvnas pabom 3 no teme «MeTaybi»

XuMmus u oKpyxammasi cpeaa (2 1)

58 XUMHAYECKUI COCTaB TUIAHETHI 3eMIIA

59 OxpaHa OKpy>Karoleu cpebl OT XUMUYECKOTO 3arpsA3HECHUS

0O06001meHne 3HAHU 0 XMMUH 32 KYPC OCHOBHO# mK0JbI. [IoAroTOBKa K OCHOBHOMY

rocyaapcreeHHomy 3k3ameny (OI'9) (7 u)

60 BemectBa

61 XHUMHUYECKUE PEAKITUN

62-63 | OCHOBBI HCOPraHUYECKON XUMUH

64 [ToBTOpenue u o6odmeHue mo reme. [loaroroBka K KOHTPOJIBLHOM paboTe
65 Konmponvnas paboma 4 (uTorosasi o Kypcy OCHOBHOM IIKOJIbI)
66 AHanmu3 KOHTPOJIBHOH paboThl. [ToBeIcHNE UTOTOB roia

67-68 | Pe3epBHOEe BpeMs




Y4eOHO-MeTOAUYECKOE 00ecTieYeHHe Kypca XUMUH

OCHOBHOM 00111€00pa30BaTEJIbHOM IIKOJIbI
Y4eOHO-METOIMYECKU KOMIUIEKT ISl M3y4eHHs Kypca XuMuu B 8—9
KJaccax, CO3JaHHbIM aBTOPCKMM KOJUIEKTHBOM Tmoj pykoBojactBom O. C.
['aOpuensina, COAEPKUT, KpoMe€ YYEOHBIX MOCOOUN, Yy4eOHO-METOIUYECKUE
U TUJAKTUYECKHEe  TOCOOWs, TeTpaaud s  BBIIOJHEHUS  J1TaOOpaTOPHBIX

U TIPAKTUYECKUX paboT U Jp.

YMK «Xumus. 9 kaace»
1. Xumus. 9 knacc. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A.
Crnankos).
2. Meroanueckoe nocobue. 9 kmacce (aBropsl O. C. IN'abpuensn, U. I'. OctpoyMoB,
C. A. Cnanxos).
3. IIporpamma kypca xumum i1 8—9 KiaccoB o00me00pa3oBaTeIbHBIX
yupexaennit (aBTopsl O. C. 'abpuensu, U. I'. Octpoymos, C. A. Cnankos).
4. Pabouas Tetpans. 9 kiace (aBropel O. C. 'abpuensn, C. A. Cnankos).
5. Terpanp mis 1abOPaTOPHBIX OMBITOB U MPAKTHYECKUX paboT. 9 kacc (aBTOPHI
O. C. T'abpuensn, U. B. Akcénona).
6. XuMus B TecTax, 3ajavax u ynpaxHeHusnx. 9 kiacc (aropsl O.C. ['abpuensH,
. B. Tpury6uax).

7. DnexTpoHHast popMa ydeOHHKA.

NudopmanuoHHbie cpeacTrsa
HNHTepHeT-pecypchl HA PyCCKOM sI3bIKe
1. http://www.alhimik.ru. TIpencraBieHbl cleayroniye pyOpPHKH: COBETHI

aOUTYpPHUEHTY, YUUTEIIO XUMUH, CIIPABOYHHUK (04€HBb OOJIbIIas moa0opKa TabauIl 1


http://www.alhimik.ru/

CIIPAaBOYHBIX MATEPUAIIOB), BeCEllasi XUMUS, HOBOCTH, OJUMITHAJIbI, KyHCTKaMepa
(MHOTO MHTEPECHBIX UCTOPUYECKHUX CBECHUN).

2. http:/lwww.hij.ru. XXypran «XuMmusS W JKU3HBY» IOHATHO M 3aHHUMATEIBHO
pacckas3biBacT 000 BCEM MHTEPECHOM, YTO MTPOUCXOTUT B HAYKE U MUPE, B KOTOPOM
MBI )KUBEM.

3. http://chemistry-chemists.com/index.html. Dnextponusiii xypHan «XUMUKH U
XAMUS», B KOTOPOM TMPEJCTABJICHBI OMBITBI [0 XUMUU U 3aHUMATEIbHAS
UH(pOpMAIUs, TO3BOJSIIOIINE YBICYDh YYCHUKOB OKCICPUMCHTAJIBHON YaCThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3morkHas tureparypa mo XUuMHH.

5. http://www.prosv.ru/. TlocoOus ansi ydamuxcsi, B TOM YHCJ€ JJIs MOATOTOBKH
k utoroBoit arrecrariuu (OI'D u EI'D), meTonuueckue mocoOus sl YIUTEIEH,
HAYYHO-TIOMYJISIpHAsl TUTepaTypa Mo XHUMHUHU.

6. http://1september.ru/. )Kypuan npeaHasHaueH He TOJAbKO s yuuTeneid. B HéM
IPEACTABICHO  OOJBIIOE KOJIMYECTBO PpPabOT YUYECHHKOB, B TOM  YHCIIE
HCCIICIOBATEIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii MKOIBHBINA TOPTAT
CO CChUIKaMM Ha 00pa30BaTEIbHbIC CANThI M0 XUMHUH.

8. www.periodictable.ru. COopHuK cTareii O XHMHYECKHX DJIEMEHTaXx,

WUTIOCTPUPOBAHHBIA 3KCIIEPUMEHTOM.

HNHTepHeT-pecypc Ha AHTJIMICKOM fI3BIKE

http://webelementes.com. CoxepXUT HCTOPHIO OTKPBITUS W OIUCAHWE CBOWCTB

BCCX XHMMHUYCCKHUX OJICMCHTOB. EYILGT IMOJIC3CH JIA y4YalllUuXCS A3BIKOBBIX IIKOJ M

KJIaCCOB, TaK KaK COACPIKHUT HA3BAHUS 3JICMCHTOB M BCIIICCTB HA PA3HBIX A3bIKAX.

O0beKThI YUeOHBIX IKCKYPCUT
1. My3eu: MuHepaioruyeckue, KpaeBeaueckue, Xy/10’KECTBEHHbIE,

IHomuTexHuuecKkuu.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

2. JJTaboparopuu: yueOHbBIX 3aBeJECHUMN, arpOXUMIA00PATOPUH, IKOJIOTUUYECKHE,
CaHUTAPHO-ITHIEMHOJIOTHUECKHUE.

3. Anreku.

4. TIpon3BOJACTBEHHBIC OOBEKTHI: XUMHYCCKHUE 3aBOIbI, BOJOOYHCTHBIC

COOPY’KEHUS U IPYTUE€ MECTHBIE MMPOU3BOJCTBA.

MarepuajbHO-TeXHMUYECKOE 00ecTieYeHne KA0UHeTa XUMHHU

HartypasibHble 00beKTbI

Harypanbubie 00BEKTHI, UCIONB3yeMble B 8—9 Kiaccax mpu oOy4eHUU
XUMUHU, BKIIOYAIOT B Ce0S KOJUICKIIMM MUHEPAJIOB M TOPHBIX MOPOJ, METAIJIOB
U CIUIAaBOB, OKCHUJIOB, KHCIJIOT, OCHOBaHWH, COJICH, B TOM 4YHCII€ MHUHEPaIbHBIX
ynoOpeHuid, a Takxke oOpaslbl OpPraHMYEeCKUX BEIIECTB W MaTEpPHaJIOB,
npeaycmotrpeHabix GI'OC. OsznakomiieHue ¢ oOpaslaMyd HMCXOJHBIX BEIIECTB
Y TOTOBBIX  W3JEIHA  MO3BOJISIET  MOJYYWUTh  HAIVISIAHBIE  MPEIACTABICHUS
0 Marepuase, BHEIIHEM BHJIe, HEKOTOPHIX (U3HMUECKHMX CBOMCTBAX OOpa3lOoB.
3HauuTeNbHbIE y4eOHO-TIO3HABATEIbHBIE BO3MOXKHOCTH HWMEIOT  KOJUJIEKIIUH,
U3rOTOBJIEHHBIE CAMUMHU IIKOJbHUKaMU. lIpenmeTsl misi TakKux KOJUIEKIMH
coOUparoTcsi BO BpEMs IKCKYpPCHUI U IPYTHX BHEYPOUHBIX 3aHSATUH.

Komnexkuun ucnosib3yroT TOJIBKO JJI1 O3HAKOMIICHHS! YYAIIUXCA C BHEUITHUM
BUJIOM M (PU3MYECKHUMH CBOMCTBAMHU pa3IMYHBIX BEHIECTB W Marepuayon. Jlis

IMPOBCACHUA XUMHNYCCKHUX OIIBITOB KOJIJICKIIHMHU UCIIOJb30BaTh HCJIb3:.

XuMHYECKHE PEAKTUBBI U MATEPUAJIbI

OOpaiienne Co MHOTHMH BEIIECTBAMH TPeOYyeT CTPOTOro COOIIOICHUS
MPaBWJI TEXHUKU OE30MaCHOCTH, OCOOCHHO MPU BBIIOJTHEHUH OIMBITOB CAMUMH
yaeHHKamMu. Bce  HeoOXoaummbie  MEphl  MPEIOCTOPOKHOCTH  YKA3aHbBI
B COOTBETCTBYIOIIUX JOKYMEHTaX W HHCTPYKIUAX, & TaKKe B TOCOOUSAX s
YUUTENEH XUMUMU.

Bce  peaktmBRI W MmaTepuwanbl,  HYXHBIE IS TIPOBEICHUS

ACMOHCTPAIMOHHOI' O " YUYCHHUYCCKOI'O OKCIICPUMCHTA, IIOCTAaBJIAIOTCA B



oOpazoBaTelbHbIE YUPEXKACHUsT OOIIero oOpa3oBaHMs IIEHTPATIM30BAHHO B BUJIE
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. Ilpu HeoOxomumocTu mnpuoOpeTeHus
JOTIOJHUTENbHBIX ~ PEaKTUBOB U MAaTepUalOB  CleAyeT  o0pamiatbca B

CrIcoaJiIn3npOBaHHBIC Mara3nuHbI.

XuMuueckas J1a0opaTopHasi OCy/1a, anmnaparbl U IPUOOPbI

Xumudeckass Mocyia MOApa3AeisIeTCss Ha JBE TPYIIbL: IS BBIMOJHEHUS
OTIBITOB YYAITUMUCS U JJISI I€MOHCTPAIIMOHHBIX OTBITOB.

Ucnonw3yempie Ha ypokax xumuu B 8—9 kimaccax mnpuOOpBI, armaparbl
U YCTAHOBKHM KJIACCU(PUIIUPYIOT HA OCHOBE MPOTEKAIOIIMX B HUX (PU3MUECKUX
U XUMUYECKHX TMPOIECCOB MEXAY BEIICCTBAMM, HAXOASAIIUMHUCS B Pa3HBIX
arperaTHbIX COCTOSIHUSX.

1) IMpubops! myiss pabOThI C ra3aMu — MOJAYUYCHHE, COOMpAaHUE, OYMCTKA, CYIIKa,
MOTJIONIEHUE Ta30B; PEAKIMU MEXJy MOTOKAMHU Ta30oB; pPeaklMh MEXIy razamu
B DJIEKTPUUECKOM pa3psijie; PeaKiuy Mex Iy ra3aMu MPH MOBBIIIICHHOM J1aBJICHHUH.
2) Anmapatbl ¥ npuUOOpPBI IS OMBITOB C JKUIKAMH U TBEPABIMHU BEIIECTBAMH —
neperonka, (QuiIbTpoBaHWE, KPUCTALIU3AIMS; TPOBEICHUE pEaKIH MEeXIy
TBEPABIM BEIIECTBOM U >KUJIKOCTHIO, >KUJIKOCTHIO M JKHAKOCTBbIO, TBEPIBIMHU
BEIIECTBAMHU.

Bue sTo#i kaccudukanuu HaXoauTcs yueOHasl anmapaTtypa, npeaHa3HadyeHHas
JUISL  W3Y4YEHHs] TEOPETHUYECKHMX BOIMNPOCOB XHMHUHM: WUIIOCTPAIMU 3aKOHA
COXpAHEHHsI MacCChl BEIECTB, IEMOHCTPALMH 3JIEKTPOIPOBOAHOCTH PACTBOPOB U
JIBWKEHHUSI MOHOB B DJIIEKTPUUYECKOM TMOJIe, HU3YyYEHUS] CKOPOCTH XHUMHYECKON
peakiuu, TOCIEOBATEIbHOCTH BBITECHEHUSI TajlOTEHOB M3 PAcTBOPOB HX
COCIMHEHN.

BcnomorartenbHyo  poiib  UTParOT HW3MEPUTEIbHBIE U HarpeBaTelbHBIE
pUOOPHI, Pa3IMIHbIE IPUCTIOCOOICHUS JIJISI BHITIOITHEHUS OTIBITOB.

Monesn
OO0beKkTaMu MOJEIUPOBAHUSI B XUMHUU SABJISIIOTCS  aTOMBI, MOJIEKYJIbI,

KpUCTaJJIbl, 3aBOACKHC  aIlllapaTbl, ad TaKKC JIIPOUCXOAAIINEC IIPOLCCCHI.



B npenogaBannu XMMUH UCIIONB3YIOT MOAEIN KPUCTAIMUECKUX PEUIETOK aliMasa,
rpadura, cepsl, pocdopa, okcuaa yriaepoaa(lV), nona, xxenesa, Meau, MarHusl.

Brinyckatotrcst Habopsl MOjieeil aTOMOB JJISI COCTABJICHUS IIAPOCTEPIKHEBBIX
MOJIEJIEW MOJIEKYIL.
IleyaTHble yyeOHbIE IOCOOUS

B mpomecce oOydeHus XUMUM  UCHOJB3YIOT  CIEAYIONIUME  TaOJMIIbI
MOCTOSIHHOTO ~ 3KcnoHupoBaHusi:  «llepuoamueckass cucremMa  XHUMUYECKHX
anemenToB JI. V1. MennaeneeBa», «Tabiauia pacTBOPUMOCTH KUCJIOT, OCHOBAHUN U
COJIEN», «DNEKTPOXUMHUUYECKUI P HANIPSIKEHUM METAIIOB» U AP.

Jlns  opraHu3anuu  CaMOCTOSITEILHOM paboOThl Ha YpPOKax MCIOJIB3YIOT
pa3HoOOpa3Hble JUIAKTHUYECKHE MaTepualibl: TETPaJu WIM OTAeIbHbIE pabouue
JIUCThl — HMHCTPYKIMH, KAPTOUKHU C 3aJaHUSIMU PA3HON CTENEHU TPYIHOCTH JIA

N3Y4YCHHA HOBOT'O MAaTCpHaia, CAMOIIPOBCPKU U KOHTPOJIA 3HAHUM.

JKPAHHO-3BYKOBbIE CPEJICTBA 00yUeHHUsI

K skpaHHO-3ByKOBBIM CpeICTBaM OOyUY€HHUS OTHOCAT TaKUE MOCOOUS, KOTOPhIE
MOTYT OBITb BOCHPHUHSATBHI C TIOMOIIBIO 3pPEHUS U CiiyXa. OTO KHUHO(DWIbMBI,
KUHO(GpArMeHThl, AUaQWIbMbBI, JIUATIO3UTUBBI (CIIAMIbI), TpPaHCIAPAHTHI IS
rpadormpoexTopa. Cepun TpaHCIAPAHTOB IMO3BOJSIOT HUMHUTHPOBATH JIBIXKCHHE

IIyTEM MOCJIENOBATEIBHOTO HAJIOKEHHS OAHOTO TPAHCIIApaHTa Ha JPYTOu.

Texuunueckue cpeacra ooyuenus (TCO)

BOnBIMMHCTBO TEXHMYECKUX CpEACTB OOy4YeHHS HE pa3padaThIBajIoCh
CIIEMAJIBHO I IIKOJBI, a TMpeIHa3HAyYajoch IJIsd Tepeaayd U oOpabdOTKH
nHpOpMaMK — 3TO PaA3IMYHOTO POJA MPOCKTOPHI, TEIECBU30PHI, KOMITHIOTEPHI
U T. 1. B ydeOHO-BOCTIMTATEILHOM MPOIIECCE KOMIBIOTEP MOXKET HCIIOJIb30BaTHCA
JUISL pellIeHUs 3a71a4 HAy9HOW OpraHu3aiuy Tpyaa YIuTesl.

[Ipy wWcmoONB30BaHWM TEXHUYECKUX CPEACTB OOYUCHHS CIEAyeT YYHTHIBATH
BpPEMEHHbBIC OTpaHMYCHUs], Haynaraemble CaHMTapHBIMU MpaBUJIAMH M HOpPMaMu

(CanlluH). HenpepbiBHast IPOJOJKUTENIBHOCTh IEMOHCTPALIMN BUACOMATEPUATIOB



Ha TEJIEBU3MOHHOM DJKpaHE M Ha OOJBIIOM DJKpaHE C MCIOJIb30BaHUEM
MYJIBTUMEIUWHOTO TPOEKTOpa HE JOJDKHA MpeBbIIaTh 25 MHUH. Takoe ke
orpanudyeHue (He Oosee 25 MHUH) pacHpoCTpaHSETCs Ha HENPEPhIBHOE
HCIOJIb30BaHUE MHTEPAKTUBHOM JOCKU M HA HEIMPEPHIBHYIO pabOTy ydalluxcs Ha
[IEPCOHAIBHOM KOMIBIOTEpE. KOIMYECTBO ypPOKOB € HCNOJIB30BAHUEM TaKHX
TEXHUYECKUX CPEACTB OOyUY€HHUs, KaK TEJIEBH30p, MYJIbTUMEIUWHBIA MPOEKTOp,
MHTEpaKTHBHAs J10CKa, JOKYMEHT-Kamepa, He JOJDKHO MPEBBIIATh ECTH YPOKOB
B HEJIEJIIO, @ YUCJIO YPOKOB, Ha KOTOPBIX YYEHHUKH pabOTaIOT 3a MEPCOHAIbHBIM

KOMITIBIOTEPOM, — TPEX B HEJEIIO.

Ob6opynoBanmne kabMHeTa XMMHUU

Kabuner XUMUH JTOJKEH OBITH o0opy10BaH CIelIMaIbHBIM
JEMOHCTPAIlMOHHBIM  cTOoJIoM. [l obecmedeHuss  jydiied  BHAMMOCTH
JIEMOHCTPAIMOHHBIN CTOJI PEKOMEHIYETCSl YCTAaHABIMBATh HA TTOAUYM.

B  kabuHeTax XUMHM  YCTAHABJIMBAIOT  JBYXMECTHBIE  YUYCHHUYECKHE
Ja00paTOpHBIE CTOJIBI C TIOJBOJKOM DJEKTPOIHEPTHH. YUYCHUYECKHE CTOJIBI
JTOJDKHBI MMETh TOKPBITHE, YCTOMUMBOE K JICHCTBUIO arpeCCHUBHBIX XMMUUYECKUX
BEIIECTB, W 3aIllUTHBIC OOPTHUKH 110 Hapy)KHOMY Kpar. KaOuHeTsl XuMuu
000PYIYIOT BBITSDKHBIMH ITKa(aMu, PaCIiOIOKEHHBIMU Y HAPY>KHOU CTEHBI BO3JIC
cToyia yuurtens. J{ms mpoBeneHHs J1a0OpaTOPHBIX OIBITOB HMCIOJIB3YIOT TOJBKO
MUHH-CIUPTOBKH.

VY4eOHbIE OCKM MOJDKHBI OBITh HM3TOTOBJICHBI M3 MATEpUAIOB, MMEIONIUX
BBICOKYIO QATE€3HI0 K MaTrepuajaM, HCIOJIb3YEMbIM JUIA IIMCbMA, XOPOIIO
OYHIIATHCS BIAKHOHN I'yOKOM, OBITh H3HOCOCTOMKUMHM, UMETh TEMHO-3CJIEHBIN IBET
1 aHTHOJUKOBOE ITOKPHITHE. YYeOHBIC TOCKH O0OpPyIYyIOT coduTamMu, KOTOpHIS
JNOJKHBI TPUKPEIUIATBCA K cTeHe Ha 0,3 M BbIIE BEPXHErO Kpas JOCKU H
BBICTYIIATh BOEPEN Ha paccTosiHue 0,6 M.

TeneBu30pbl yCTaHABIMBAIOT HA ClEIMAIbHBIX TyMOax Ha BbicoTe 1,0—1,3 M
or mnona. Ilpm mpocmoTrpe Tenenepenad  3pUTEIBCKME MECTa  JOJIKHBI

pacmojaaratbCia Ha paCCTOAHHMHU HC MCHEC 2MOT 9KpaHa a0 Ijia3 y4alnuxcs.



JIns MakCHMAaJIbHOTO UCIIOJIb30BaHUSI JIHEBHOTO CBETA W PaBHOMEPHOIO
OCBEIIEHUS Y4YeOHBIX TOMEIIEHUNA He CJeAyeT pa3MellaTh Ha MMOJOKOHHUKAX
IIUPOKOJIUCTHBIE PACTCHUS, CHIKAIONINE YPOBEHb E€CTECTBEHHOTO OCBEILCHHUS.
BricoTa pactenuii He HokHA MpeBbImaTh 15 cM (OT MOJOKOHHUKA). PacteHus
1enecoo0pa3Ho pa3MeniaTh B MEPEHOCHBIX IIBETOUYHMIIAX BBICOTON 65—70 cM wiu
MOJABECHBIX KaIITO B MPOCTEHKAX MEXITY OKHAMMU.

Jns oTnenku ydeOHBIX TOMEIIEHUM WCIOJIB3YIOT MaTepuaiabl U KPacKH,
CO3/IAI0IINE MATOBYIO IMOBEPXHOCTh. J[Jif CTEH y4ueOHBIX TMOMENIEHUM CIeAyeT
UCIIOJIb30BaTh CBETJIbIE TOHA KENTOro, OEKEBOr0, PO30BOr0, 3€JEHOr0, roIyooro
I[BETOB; JJIs IBEPEH, OKOHHBIX paM — OEJIbIi IBET.

Kabuner xuMum J0/DKEH OBITh OCHAIMIEH XOJOJHBIM U TOPSYUM
BOJOCHA0KCHUEM U KaHATU3AIUCH.

B xabunere xuMun 00s3aTEIBHO JOJKHA OBITh alITEYKa, B KOTOPYIO BXOJIST:
. ZKryT KpOoBOOCTaHABIMBAIOIINHI, PE3UHOBBIA — 1 TIT.
. ITy3bIpb ay1s1 1pa — 1 WT. (TUIOTEpMUYECKUI makeT — 1 mT.).
. BuHT cTepunbHbId, mUpokui 7 X 14 cm — 2 .
. BuHT cTepuinbHbIi 3 X 5 cM — 2 miT.
. BUHT HecTepunbHBIN — 1 MIT.
. Candetku crepuiibHbie — 2 yII.

. Bara crepuibHas — 1 mauka.

o 9 N L WD

. Jlelikomnacteips mupuHOil 2 cM — 1 karymika, 5 cM — 1 kaTymika.

9. BaktepulMIHbBIN JIEUKOIIACTHIPH Pa3HbIX pa3MepoB — 20 mT.

10. CimpToBoii pacTtBop noaa 5 %-upiit — 1 ¢uakoH.

11. Bonublii pacTBOp aMMHaka (HalIaThIPHBIA CIUPT) B ammyiaax — 1 yi.
12. PactBop nepokcuna Bogoponaa 3 %-uwiit — 1 ym.

13. IlepmaHranaT kajiusi KpUCTaIMYECKUd — 1 yI.

14. Ananerus 0,5 r B Tabnetrkax — 1 y1.

15. Hacroiika Basiepuansl — 1 yI.

16. Hoxxauuer — 1 1mr.



Ilnanupyembie pe3yabTaThl 00y4eHHsI

BeInyCKHUK HAyYHTCH

® 3HAMb (NOHUMAMD):
— XHMHYECKYI) CHUMBOJIMKY. 3HAaKM XHUMHYECKUX JJIEMEHTOB, (HOPMYIIBI
XUMHUYECKUX BEIIECTB, YPABHEHUS] XUMUYECKUX PEaKIUi;
— BaKHEHIIME XUMHYECKHE IOHATHS: BEIECTBO, XUMHYCCKHI JJIEMEHT, aTOM,
MOJIEKYJia, OTHOCUTENIbHBIC aTOMHAs U MOJIEKYJISIpHAsl MacChl, HIOH, KATUOH, aHUOH,
XUMUYECKas CBSI3b, AJIEKTPOOTPHUIIATEILHOCTh, BAJICHTHOCTH, CTENIEHb OKUCIICHHUS,
MOJIb, MOJSIpHAs Macca, MOJISIpHBIA  00BEM, PacTBOPBI,  AJIEKTPOJIUTHI
U HEIJIEKTPOJIUTHI, ANEKTPOJIUTHUECKAS JIMCCOITHAIINS, OKHCITUTEIb
Y BOCCTAHOBHTEJIb, OKHCJICHHE U BOCCTAHOBJICHHE, TEIJIOBON 3 ekt peakiuwu,
OCHOBHBIC THITBI PEAKIINN B HEOPTaHUUECKON XUMHUHU;
— (QOpMYITUPOBKH OCHOBHBIX 3aKOHOB M TCOPUN XUMHUU: aTOMHO-MOJIEKYJISIPHOTO
YUCHHS; 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
ABorajpo; nepuoandeckoro 3akona J[. M. MeHneneeBa; Teopun CTpOEHHs aToMa
U YUYCHHS O CTPOCHUHW BEIIECTBA; TEOPHUU DIJICKTPOJUTUUECKOW HUCCOIHAIUU U
YUCHHS 0 XUMHYECKON pPeaKiui,

®  HA3LIBAMD:
— XUMHYECKUE JIEMCHTHI;
— COCJIMHCHUS N3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIICCTB;
— OpraHWYecKHe BEIIeCTBa IO WX (opMysie: METaH, dTaH, ITHJICH, alleTHJICH,
METaHOJI, dTaHOJI, TJIUIIEPUH, YKCYCHAsI KUCIIOTa, TJII0K03a, caxapo3a;

®  00BACHAMY.
— (hU3UYECKUI CMBICT aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XMMHUYECKOTO DJIEMEHTA,
HOMEpa Tpynmnel W mnepuoga B nepuoauyeckorn cucreme [[. U. Menpaeneesa,
K KOTOPBIM 3JIEMEHT MPUHAIJICIKUT;
— 3aKOHOMEPHOCTH W3MEHEHMUS CTPOCHHUS aTOMOB, CBOMCTB DJJIEMEHTOB B
npejfiesiax MajbIX TEPHOJIOB W A-TPYyI, a TakKXe CBOMCTB 00pa3syeMbIX HMH

BBICIIIMX OKCHJIOB U THJIPOKCHJIOB;



— CYUIHOCTb HIpoLecca 3JIEKTPOJUTUYECKON TUCCOLMAMM U Peakuuid MOHHOTO
oOMeHa;

® Xapakxmepuzo8ams:
— XHMMHYECKHE JIEMEHTHI (0T BOAOPOJA /10 KaJbLiMsA) Ha OCHOBE HUX IMOJIOKEHUS
B ICPUOAMYECKON cHUcTeMe Xumuueckux diemeHtoB JI. WM. Menneneesa
1 0COOCHHOCTEH CTPOEHUS X aTOMOB;
— B3aUMOCBSI3b MEXJY COCTaBOM, CTPOCHHMEM MU CBOMCTBAMHM HEOPraHUYECKHX
BEIIECTB;
— XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (MPOCTHIX
BEUIECTB — METAJIOB W HEMETaNIOB, COEAMHEHUH — OKCHJIOB, KHCIOT,
OCHOBaHUM, aM(POTEPHBIX OKCUIOB U TUIPOKCHUIOB, COJEH);

® onpeoensams:
— COCTaB BEIIECTB MO0 UX hopmynam;
— BAJIEHTHOCTh U CTENEHU OKUCJIEHUS PJIEMEHTOB B COEIMHEHNUU;
— BUJbl XUMHYECKOH CBSI3U B COCTMHEHUSX;
— THUIBI KPUCTAJUIMYECKUX PEMIETOK TBEPABIX BEILIECTB;
— NPHUHALJICKHOCTD BEIIECTB K ONPEECTEHHOMY KIIACCy COEAUHEHHU;
— THUIbI XUMHYECKUX PEAKIIMII;
— BO3MO>KHOCTh IPOTEKAHUS PEAKIIUI HOHHOTO 0OMEHa,;

® cocmasnams:
— CXEMbl CTPOCHHUS aTOMOB MEPBBIX JBAJLATH 3JIEMEHTOB MEPUOJUYECKOU
cuctemsl /1. . Menaeneena;
— (opMyITbI HEOPTAHMYECKUX COSAMHEHUH N3YYCHHBIX KJIACCOB BEIIECTB,;
— YpaBHEHHMSI XUMHUYECKUX pEaKUUi, B TOM YHCIE€ OKHUCIHUTEIbHO-
BOCCTaHOBUTEIIBHBIX, C IIOMOIIBIO0 METO/1a AJICKTPOHHOTO OanaHca;

® 0Oe3onacHo 0bpawamuvcs.
C XUMHYECKOHU TTOCY/I0H 1 Ta0OpaTOPHBIM 000PYI0BAaHUEM ;

®  1POBOOUMb XUMUUECKUL IKCHEPUMEHIN:

— MOJTBEPKIAOIINNA XUMUYECKUA COCTAB HEOPTaHUYECKUX COCTUHEHNH;



—  TIOATBEPXKMAIOIIMK  XUMHUYECKHE  CBOWCTBA  HW3YYCHHBIX  KJIACCOB
HEOPTaHUYCCKUX BEIICCTB;
— TI0 TIOJIYYCHHIO, COOMPAHHWIO W PACIO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kucnmopoja, BOJ0Opoa, YrieKUCIIOro ra3a, aMMHUaKa);
— TO ONpEeaeNeHUI0 XJIOpUA-, Cyabdar-, KapOOHAT-MOHOB W HOHA aMMOHUS
C TIOMOIIILIO0 KAY€CTBCHHBIX PEAKITUH;

®  GLIYUCTAMD.
— MAacCCOBYIO JIOJIFO XUMHYECKOTO JIEMEHTA M0 (POPMYJIC COSTUHCHUS;
— MAacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE;
— Maccy OCHOBHOT'O BEIIIECTBA 10 U3BECTHOM MAaCCOBOH J0JIU IPUMECEH;
— 00BEMHYIO JIOJTH0 KOMITOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00BEM WIIM MacCy BEIIECTBA MO KOJIMYECTBY BEIICCTBA,
00BEMY MJIM Macce pearcHTOB, WU MPOAYKTOB PEaKIINH;

® UCNONL306aMb NPUOOPEeMEHHbIE 3HAHUS U YMEHUsi 68 NPAKMUYECKou

0esimenbHOCMU U NOBCEOHEEHOU HCUSHU:

— JIs 0€30TIacHOr0 OOpaIeHUs ¢ BEIISCTBAMU M MaTepHuajaMy B MTOBCEIHEBHOM
KU3HW M TPAMOTHOTO OKa3aHWs IICPBOM TIOMOIIM MPHU OXKOTax KHCIOTaMHU
U IeJI0YaMu;
— Ji1s1 0OOBSICHEHHS OT/ACIIBHBIX (DAKTOB M MPHUPOIHBIX SBICHHIA,

— ISl KpUTHUYECKOM OIEHKH MH(POPMAIIMU O BEIIECTBAX, UCIIOIb3YyEMbIX B OBITY.

BpInyCKHHMK MOJIYYHT BO3MOKHOCTh HAYYHThCS

®  XapaKTEpHU30BaTh OCHOBHBIE METOJbI TMO3HAHUS XUMUYECKHX OOBEKTOB:
HaOJI0ICHNE, H3MEPEHHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE;

®  pa3IMYaTh XMMUYECKHE OOBEKTHI (B CTATHKE):
— XMMHYECKHE PJIEMEHTHI U MTPOCThIE BEIIECTBA;
— METaJuIbl U HEMETAJUIbl U XapaKTepU30BaTh OTHOCUTEIbHOCTh MPUHAIIICKHOCTH
TaKuX OOBEKTOB K TOM WJIM UHOU TpyINIe;

— OPraHUYCCKNC U HCOPraHMYCCKHUC COCANHCHU A,



—  THUAPOKCHUABI (KHUCIOPOJACOACPKANINE KHCIOTHI, OCHOBaHHS, aM(OTEpHBIE
TUAPOKCUJIBI);
— OKCHJIbI HecojeoOpa3ylolue W coyieoOpasyromue (KUCIOTHBIE, OCHOBHEIE,
am(poTepHbIe);
— BAJICHTHOCTH M CTCTICHb OKHCIICHHUS,
— CHCTEMATHYECKHUE U TPUBUATBHBIC TEPMUHBI XHMHUYECKOW HOMEHKIIATYPHI;
— 3HAKOBYIO CUCTEMY B XMMHH (3HAKU U (DOPMYJIbI, MHIEKCH U KOA(DDHUIIMCHTHI,
CTPYKTYPHBIC ¥ MOJICKYJIIPHBIC (hOPMYJIbI, MOJICKYJISIPHBIC U MOHHBIC yPAaBHCHHSI
peakiuii, TIOJHBIE W  COKpAII¢HHBIC  HWOHHBIE  YpPaBHEHHUS  PEaKIUH,
TEPMOXUMHUYCCKHAE YpaBHCHHUS, 0003HAUCHUS CTEIICHU OKHCIICHUS M 3apsjia MOHA
B (hOpMyJIe XUMHYECKOTO COCTUHEHU);

®  pa3auYaTh XUMHUYECKHE OOBEKTHI (B TUHAMUKE):
— (pusnyecKre U XUMUYECKUE CTOPOHBI MTPOIIECCOB PACTBOPECHHMSI M IUCCOIUAINY;
— OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U PEAKIIMU 0OMEHa;
— CXEMBI M YPaBHEHUS XUMUYECKUX PEaKIuii;

®  COOTHOCHTE:
— 9K30TEepPMUYECKHE PEAKIIMH U PEAKIIUU TOPEHUS;
— KaTaJIUTUYECKHUE U (PepMEHTATUBHbBIE PEAKIINU;
— METaJlJI, OCHOBHBIM OKCH/JI, OCHOBAHHE, COJIb;
— HEeMEeTaJUI, KHCIIOTHBIM OKCHJI, KUCJIOTA, COJIb;
— CTPOEHHE aTOoMa, BHJ XWMHUYECKOW CBS3U, TUIl KPHUCTAJUTMUECKOW PEIIETKU
1 (hU3UYECKUE CBOMCTBA BEIIECTBA;
— HaxOXJIEHHWE OJJIEMEHTOB B TMPHUPOJEC U MPOMBIIUICHHBIE CIOCOOBI HX
MOJTYYCHHS;
— HEOoOXOJIMMOCTh XWMHUYECKOTO TIPOU3BOJCTBA W TPEOOBaHWN K OXpaHE
OKPY’KAIOIIEH CPEbI;
— HEOOXOAUMOCTh TPHUMEHEHHS COBPEMEHHBIX BEIIECTB M MaTEPHAIIOB U

TpeOOBaHUM K 3I0POBhECOCPEIKCHHIO;



®  BBIJBUI'aTh M SKCIEPUMEHTAIBHO MPOBEPATh THUIOTE3bl O XUMHYECKUX
CBOWMCTBAaX BEIIECTB HAa OCHOBE HUX COCTaBa, CTPOCHUS W NPUHAIJIEKHOCTH
K OIpeqe€HHOMY Kiaccy (TpyIIe) BEIlecCTB;

o IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISITE OKUCIUTEIBHBIC WU
BOCCTAHOBUTEJbHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCIEHUS DJIEMEHTOB,
BXOJAIIMX B €r0 COCTaB, a TAKXKE MPOAYKTOB COOTBETCTBYIOIIUX OKHCIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIIUN;

®  COCTaBJISITh YpPaBHEHUA PEAKUUA C YyYaCTUEM THUIUYHBIX OKHUCIUTENEH
Y BOCCTAHOBHTEJICH HA OCHOBE AJICKTPOHHOTO OajaHca;

®  ONpEeAensATh BO3MOXHOCTh MPOTEKAHUS XUMHYECKHX pEakIuidi Ha OCHOBE
AJIEKTPOXUMHUYECKOTO pana HanpsHKEHUM METaJLJIOB, pana
ANIEKTPOOTPULIATEIIBHOCTH HEMETAJIJIOB, TaOJUIlbI PAcTBOPUMOCTH M yudéTa
YCJIOBUW MPOBEJACHUS PEAKIINIA;

®  MPOBOJUTH PACUETHI IO XUMUYECKUM (POpPMYITIaM U YpaBHEHUSIM
— JIJIs1 BBIBOJIa (DOPMYITBI COEIMHEHUS TI0O MACCOBBIM JIOJISIM 3JIEMEHTOB;

— JJI IPUTOTOBJIEHUS! PACTBOPA C UCIIOJIb30BAHUEM KPUCTAILIOTUIPATOB;
— Uil HAXOXKJEHUS JOJM BbIXOAA MPOAYKTA PpEAKUUU 1O OTHOIICHUIO
K TEOPETUYECKH BO3MOKHOMY;
— ¢ ucnoJib30BaHueM mpaBuia I 'eit-JIroccaka 06 00bEMHBIX COOTHOIIEHUSX TA30B;
— C UCIOJIb30BAHUEM MOHATUN «KMOJIb», KXMMOJIb», KYUCIO ABOTraJpo»;
— 110 TEPMOXUMHYECKUM YPABHEHUSAM PEAKINH;

® [IPOBOJHUTh XMMHUYECKUU IKCIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOJCHUEM
MIPaBWJI TEXHUKH 0€30MaCHOCTH:
— II0 YCTAaHOBJICHUIO KAY€CTBEHHOTO U KOJMYECTBEHHOTO COCTAaBa COCANHECHUS,
— IIPY BBINIOJHEHUHU UCCIEA0BATEIBCKOTO MTPOEKTA;
— B JIOMAIIIHUX YCJIOBUSX;

®  JCHOJIb30BAaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETCHIIUU ISl BBITIOJHEHUS
MPOEKTOB U y4e€OHO-UCCIEIOBATEILCKUX PA0OT MO M3YYEHUIO CBOMCTB, CIIOCOOOB

IMOJIY4YE€HUA U PACIIO3HAHMA BEUICCTB,



®  ONpenemsATh UCTOYHMKM XUMHUYECKON MH(pOpMaIH, MPEeCTaBIsATh CIHUCOK
MH(OPMAIMOHHBIX PECYpCOB, B TOM YHUCJIE€ U HAa MHOCTPAHHOM SA3BIKE, TOTOBHUTH
MH(OPMAIMOHHBIN TPOJYKT U MPE3EHTOBATH €I0;

e  OOBEKTUBHO OIIEHMBAaTh MHPOPMALMIO O BEUIECTBAX M XUMHUYECKUX
mpoueccax, KpUTHYECKM  OTHOCUTCA K  ICEBIOHAy4YHOM  uHGOpMAaIUH,
HeZI00POCOBECTHOM peKiIaMe B CPEJICTBAX MAaCCOBOM MH(pOpMaLIUK;

® CO3/aBaTh MOJIETM U CXEMbl JUIsl pElIeHUs Y4eOHbIX U IMO3HABATEIbHBIX

3aaad.
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