Pa0ouasi nporpaMmMa no yueOHOMY npeaMeTy « XuMusa» (¢
HCI0JIb30BaHMEeM IIMGPOBOro M AaHAJIOTOBOI0
000pPYy/10BaAHHUS LIEHTPA €CTECTBEHHO-HAYYHOM H
TEeXHOJIOIMYEeCKOM HANPaBJEeHHOCTEeH HeHTpa «Touka
pocTta» ) 8-9 Ki1acchl OCHOBHOE 0011ee 00pa3oBaHue
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TlosicHUTETbHAA 3aIUCKA

Pabouyas nporpamMma 1o XuMuM Ha ypOBHE OCHOBHOT'O 0011Ier0 00pa30BaHUs COCTABIIEHA HA OCHOBE
MOJOXKEHUH ¥ TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHON 00pa30BaTeNbHOM MPOTrPaMMBI,
peCcTaBleHHbIX B DelepabHOM rOCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIaPTE€ OCHOBHOTO 0OIIEro
00pa3oBaHus, yTBEPKIESHHOTO MPUKa30M MUHUCTEpCTBa 00pa3oBanus U Hayku PO Ne 287 ot
31.05.2021, c yuerom [IpumepHoii nporpammsel BocriuTanus, OCHOBHOM 00pa30BaTeIbHON MTPOrPaMMBbI
MKOY «Manonokusiackas COILI»ocHoBHOTO 00111€T0 00pazoBanus, , HpUMEpHON pabodel mporpaMmbl
HucrutyTta crpaterun pasButus oopa3zoBanust Poccuiickoit Akanemun oopazoanus M, 2021

B COOTBETCTBHHU C

- [Tonoxenuem o paboueii mporpamme yaeouoro npeamera, MKOY «Mamnonokustckas COLy» \u
OpPUEHTHPOBAHA HA peaHu3alfio B IIEHTpe 00pa30BaHMsl €CTECTBEHHOHAYUHOM U

TeXHOJIorMueckoi HanpasieHHocTel «Touka poctay, co3ganHoro Ha 6aze MKOY
«ManonokHsHckas COL» ¢ uenbto pa3BuTHs y 00y4yaromuXxcs €CTECTBEHHOHAYYHOH,
MaTeMaTHYeCKOH, MH(POPMAITMOHHON IrPaMOTHOCTH, (POPMUPOBAHUS KPUTHIECKOTO U
KpEaTHUBHOI'O MBILIUIEHUS, COBEPILIEHCTBOBAHNS HAaBbIKOB €CTECTBEHHOHAYUHOU U
TEXHOJIOIMYECKOM HaIllpaBIEHHOCTH, a TAKXKe JIJIsl IPAKTUYECKOW OTpabOTKU y4yeOHOTo
Marepuaia 1o yueOHeM npeameram «Pusukan,« Xumusny», «buonorus, « Texnonaorus».

Ha 6a3e uentpa «Touka pocta» obecrnieunBaeTcs peanusaiusi 00pa3oBaTENbHBIX IPOrpaMM
€CTECTBEHHOHAYYHOH U TEXHOJIOTMYECKOM HAaIIPaBJIEHHOCTEH, pa3pab0OTaHHbIX B
COOTBETCTBUHU C TPEOOBAHUSAMHU 3aKOHOJIATENIbCTBA B chepe 00pa3oBaHus U C yUETOM
pexoMeHaaiuii @eepaabHOTO onepaTopa yueoHoro npeamera «Xumus». O0pa3zoBaTenbHas
porpaMMa Mo3BoJIsieT HHTErPUPOBATh peaan3yeMble 37€Ch NOJAXO0/Ibl, CTPYKTYpY U

coJiep KaHue MPU OpraHu3aluu 00ydeHUsT XUMHUHN B 8—9 Kilaccax, BRICTDOGHHOM Ha 0ase
JA000T0 M3 JOCTYMHBIX yueOHO-Meroanyeckux kommiekcoB (YMK). Hcnons3oBanue
obopynoBanus 1eHTpa.«Touka pocTay MO3BOISIET CO3ATh YCIOBHSI:

JJIsL paCIUPpEHUS COACPIKaHU A IIKOJIBHOTO XUMHUYCCKOI'O O6pa3OBaHI/I${;

JUIs TIOBBIILIEHUS [T03HABATENbHOM aKTUBHOCTHU 00y4aoIXCcs B €CTECTBEHHOHAYYHOM 001acTy;

JUISL pa3BUTHS IMUHOCTH peOeHKa B rpolecce 00yueHHUs XMMUH, €ro CIIOCOOHOCTEH,
(dbopMupoBaHus U YAOBIETBOPEHUSI COIIMATILHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTENH;

JJIs1 pa6OTBI C OllapéHHBIMI/I IIKOJIbHUKaMH, OpFaHI/ISaHI/II/I nux paSBI/ITI/Iﬂ B pa3HI/I‘—IHBIX
o0macTsx 00pa3oBaTeIbHON, TBOPUECKOH JAEATEITHLHOCTH.

HpI/IMCHH}I L[H(I)pOBLIC na6opaTopI/H/1 Ha YpOKax XUMHH, YHAIUCCA CMOT'YT BBIIIOJTHHUTD
MHOXXCCTBO na60paT0pHHx pa60T 1 OKCIICPUMCHTOB 110 IIpOrpaMme OCHOBHOM IIKOJIHI.

B ocHoge MMpOrpaMMBbl JICKAT CICAYIOINEC 3aKOHOAATCIbHBIC aKThl U HOPMATHBHO-IIPABOBLIC
HAOKYMCHTBI

1. ®enepanbHbiii 3aKoH 0T 29 .12 .2012 Ne 273-D3 (pex . ot 31 .07 .2020) «O6

obpazoBanuu B Poccuiickoit ®deneparm» (¢ u3Mm . u jor ., Beryn . B ety ¢ 01.09.2020) .

2.ITacmopT HarmoHanbHOTO TpoekTa «O0pa3oBanue» (yrB. npe3uaunymom CoBera mpu

[Ipesunente PO 1o crpaTrernyeckoMy pa3BUTHIO U HALIMOHAJIBHBIM IIPOEKTaM, IPOTOKOI

ot 24 .12 .2018 Ne 16).

3. l'ocynapcrBennas nporpamma Poccuiickoii @enepannu «Pa3sutue oOpaszoBanus» (yTBEpKIcHA
nocranoBieHueM [IpaBurensctBa PO ot 26 .12

2017 Ne 1642 (pen . ot 22 .02 .2021) «O6 yTBEp>KIACHUH TOCYIapCTBEHHOM MPOrpaMMbl

Poccuiickoit @enepanuu «Pazputre oOpazoBaHUs»

4.Ilpodeccuonanpubiii ctanaapt «llemaror (memaroruyeckasi IeATEIbHOCTh B

JIOIIKOJIbHOM, Ha4aJIbHOM OOIIEeM, OCHOBHOM 0OIIeM, cpelHeM 00mieM 00pa30oBaHHM),

(BocruTarens, yuurens)» (pea. ot 16.06.2019 r.) (ITpukas MuHHCTEpCTBA TPyAa U



conuanbHol 3amuThl PO ot 18 oktsi6pst 20131 . Ne 544H, ¢ u3BMEHEHUSIMH, BHECEHHBIMU
npukazoM MunucrepcTa Tpyaa u conzanutsel PO ot 25 nekabps 2014 r. Ne 11155 1 oT 5
asrycra 2016 r . Ne 422H) .

5. ®enepanbHBIl TOCYIapCTBEHHBIA 0Opa30BaTENbHBIN CTaHIAPT OCHOBHOTO
obmero obpaszoBanusi (yTBepKaEH mpukazoM MUHHCTEpPCTBA 00pa30BaHMs U HAYKH
P® ot 17 nexabps 2010 r . Ne 1897) (pen.21.12.2020)

6..DenepanbHblil  TOCYAapCTBEHHBIN 00pa30BaTeNbHBIA CTAHAAPT CPEAHErO OO0IIEero
obpasoBanus (yTBepkaEH mNpuKa3oM MuUHHUCTEpPCTBA 00pa3oBaHus U Hayku PD ot 17
mast 2012 r . Ne 413) (pen.11 .12 .2020) .

7.Metoaunueckrue peKOMEHJAINH 110 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AlUAX, PACTIONIOKEHHBIX B CEILCKOM MECTHOCTH M MaJIbIX
ropojax, IEHTPOB 00pa30BaHMsI €CTECTBEHHOHAYYHOW U TEXHOJIOTUIECKOU
HanpasieHHocTel («Touka poctay) (YTBEpIKICHBI pacropskeHneM MuHHCTEpCTBA
npocsetenus: Poccuiickoit ®enepanuu ot 12 suapst 2021 r. Ne P-6)

8 YueoOnsrii mman MKOY "MaitonokHsiHCKas CpeiHss 001eo0pa3oBaTeIbHAsS
mn
IKOJIa

9. Kanennapusriii yuebnsiii rpadpux MKOY "ManonokusiHckas COLL»

ey peanu3anuu MporpaMMBbL: JOCTIDKEHHE 00yJarOIIUMUCS PE3YIIbTaTOB U3yUSHHS y4eOHOTO
npeaMeTa «XUMUs» B COOTBETCTBUH C TPEOOBaHUSIMHU, YTBEPKIEHHBIMU DeiepanbHbIM
roCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOI'O 001IEro 0Opa3oBaHusl.

3agayamu peanu3anuy MporpaMMbl y4eOHOTo MpeMeTa SBISIFOTCS: (POPMUPOBAHUE TEPBOHAYAIBHBIX
CUCTEMATU3UPOBAHHBIX IIPEACTABICHUN O BEIIECTBAX, UX MPEBPALICHUAX U IPAKTUYECKOM IIPUMEHEHUU,
OBJIJICHUE MOHATUIHBIM aIIIapaTOM U CHMBOJUYECKHUM S3bIKOM XUMHH;

OCO3HaHUE 0OBbEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOI HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYECKUX NPEBPALICHUI HEOPIaHUYECKUX U OPraHUYECKUX BEUIECTB KaK OCHOBBI
MHOTHX SIBJIEHHUH KUBOH U HEXKMBOM MPUPOBL; YIIIyOJIeHUE MPEACTABICHUN 0 MaTepHalbHOM €JUHCTBE
MHpa;

OBJIaJIeHHE OCHOBAMU XUMHYECKOH IPaMOTHOCTH: CHOCOOHOCTBIO aHAIU3UPOBATh U OOBEKTUBHO
OLIEHUBATh )KM3HEHHbIE CUTYAllUH, CBSI3aHHBIE C XMMHEH, HaBbIKaMH 0€30I1aCHOTO O0palleHus ¢
BELIECTBAMH, MCIOJIb3YEMBIMU B IOBCEAHEBHOM )KU3HH; YMEHHEM aHAIU3UPOBATh U IUIAHUPOBATH
HKOJIOTMUYECKH 0€30M1acHOE MOBEIECHUE B LIENIAX COXPAHEHUs 310POBbsI U OKPYXKAIOLIEH Cpeibl;

(dbopMHpOBaHNE YMEHUI YCTaHABINBATH CBSI3M MEXKTy PEaThbHO HAOIIOJAeMBIMH XHUMUICCKIMHA
SIBJICHUSIMU | TIPOIIECCAMHU, TPOUCXOSIIUMI B MUKPOMHPE, O0BSICHATH IPUINHBI MHOTO00pa3us
BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOSHHS, a TAKXKE 3aBHCUMOCTH MPHUMEHEHHS BEIIECCTB
OT MX CBOWCTB,; npuoOpeTeHne
OITBITA MCITOJB30BAHMUS PA3TMUHBIX METOJIOB H3YYCHUS BEIIECTB. HAOIIOICHUS 32 UX MTPEBPAICHUSIMA
NIPY TIPOBEJICHUN HECITIOKHBIX XUMUUECKUX IKCIIEPIMEHTOB C HCITOJIB30BaHUEM J1a00PaTOPHOTO
o0opyoBaHMs U TPUOOPOB; (dhopMupoBaHue NpeACcTaBICHUH 0
3HAYCHUH XMMHYECKON HAYKH B PEIICHHN COBPEMEHHBIX HKOJOTHUECKUX MPOOIeM, B TOM YHUCIIE B
MPEIOTBPAIICHUN TEXHOTCHHBIX U 3KOJOTMYecKHuX Katactpod. [laHHasi mporpaMma cocTaBieHa Jyis
peanu3ainuu Kypca XuMuu B 8-9 kiaccax o0mieo0pa3oBaTeIbHOM MIKOJIBI HA 6a30BOM YPOBHE.

Cpoxk peanusanuy nporpamMmmsl 2 roaa. OOmiee
KOJIMYECTBO YU€OHBIX 4acoB 3a 2 roja o0ydeHust 136, u3 HIX Ha OCBOEHHE MPOrpaMMbl B 8 Kiacce 2
yaca, Bcero 68 yaco. B 9 knacce-2 vaca, Bcero 68 yacos. [Iporpamma peanusyercs Ha 0a30BOM
ypoBHe. [l peanuzanuu nporpaMMsl 1o XuMuu B 8-9 kiaccax UCIONIb3yeTcsl yueOHO-METOANYECKUMA
KOMIUIEKT:
1.I'abpuensn, O.C. Xumus. 8 kinacc: yued. s oomueodpasoBarenbubix yupexaeauii /0.C.
I'abpuensn.- M.: lpoda, 2021-286 c.
3. 'abpuensn, O.C. Xumus. 9 knacc: yueonuk /O.C. I'abpuensH, B.. Cusornasos, C.A. Cnaakos. -
M.: JIpoda, 2021.-158 ¢



Ilnanupyembie pe3yabTaThl 0CBOEHHMS Y4e0OHOI0 MpeaMeTa.

JlesiTensHOCTH 00Pa30BaTEIBHOTO YUPEIKACHHS 001Iero 00pa3oBaHus B 00yUYeHUN XUMHUH JIOJDKHA
OBITh HAIIPABJICHA HA JOCTIKCHHE 00YJYArOIMMHUCS CICAYIOINX JHYHOCTHBIX PE3yIbTaTOB:
3HAHWE OCHOBHBIX MPUHIIMIIOB ¥ MPABWJI OTHOIICHUS K KUBOU MPUPOJIE, OCHOB 3I0pOBOr0 0Opasza
YKHU3HH 3]I0POBbE-COCPETalONINX TEXHOJIOTHIA
-OBJIQJICHUE MHTEIUICKTYaIbHBIMH YMCHUSAMH (JI0Ka3bIBaTh, CTPOUTH PACCYKICHHUS, aHATH3UPOBATH,
CPaBHHUBATh, JIeTIaTh BHIBOJIBI U JIP.) -
c(hOPMUPOBAHHOCTh ICTETUIECKOTO OTHOIICHHUS K )KUBBIM U HEXKHUBBIM 00BEKTaM H JTIOOBH K
OKpPYKaIOIIEMy MHUPY JInyHoCTHBIE
pe3yJbTaThl 00y4eHusl OOyuaromuecst JOIKHBI:
— UCHBITHIBATh YyBCTBO TOPJOCTHU 332 POCCHICKYIO XUMUYECKYIO HAYKY,

- 3HATh MPaBHJIA TOBEJICHUS B TIPUPO/IC;
— MOHUMATh OCHOBHBIC (DAKTOPHI, ONPEISIISIOIINE B3aHMOOTHOIIICHHS YET0OBEKA U IPUPO/IBI;
_YMETbh PEaTM30BbIBATh TCOPETHUCCKUE MO3HAHUS HA TPAKTUKE;
— MOHHMMATh CONUATBHYIO 3HAYMMOCTh M COJIep KaHne PO ECCHil, CBI3aHHBIX C XUMUECH;
— WCTIBITHIBATH JIFOOOBB K MIPUPOJIC;
— MpU3HABATh MMPABO KAXKJOTO HA COOCTBEHHOE MHCHHE
— TPOSIBIISATH TOTOBHOCTh K CAMOCTOSITEIILHBIM ITOCTYIKAM U JICHCTBHUSAM Ha 0JIaro mpupo/IbL;
— YMETh OTCTanBaTh CBOIO TOUKY 3PCHHUS;
— KPUTUYHO OTHOCHUTHCS K CBOMM IOCTYITKaM, HECTH OTBETCTBEHHOCTD 3a TIOCIICACTBUS; — YMETh
CJIYIIATh ¥ CIBIMATH IPYroe MHEHHE.
JIMIHOCTHBIC PE3YITBTATHl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIC B YACTH:

Hampuomuttecxozo eocnumanun

1) LIEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U HAYyYHOMY
HAacJIe/INI0, TOHMMaHUS 3HaYEeHHsS X1 MHUYECKON HayKH B KU3HU COBPEMEHHOI0 OOIIECTBA, CHOCOOHOCTH
BJIAJIETh JI0CTOBEPHOM HH(OPMAILIKEH O TEPeIOBBIX JOCTHXKEHUSIX H OTKPBITUSX MUPOBON M OT€YECTBEHHON
XMMHH, 3aMHTEPECOBAaHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpoiicTBE MUpa U 001IECTBa;

I'pascoanckozo eocnumanus

2) MpEeACTABJICHUA O COOMAJIBHBIX HOPMaX M IMpaBUIaX MCKINYHOCTHBIX OTHOIIECHUH B KOJIJICKTUBE,
TOTOBHOCTH K pa3H006pa3Hoﬁ COBMECTHOM ACATCIIBHOCTU NIPH BBITTIOJIHCHUHN y‘I€6HI>IX, IIO3HAaBAaTCJIbHBIX
3aa4, BBIINOJHCHUU XHUMHYCCKUX OSKCICPUMCHTOB, CO3TaHHUA y‘I€6HBIX IMPOCKTOB, CTPEMIICHUA K
B3aMOIIOHUMAHHUIO X B3aUMOIIOMOIIHU B IIPOLECCE 9TOM y‘IC6HOI>i JCIATCIbHOCTHU, TOTOBHOCTH OLICHUBATH
CBOE IMOBEJICHUE M MOCTYNKH CBOMX TOBAPHMIIECH C IMO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM
OCO3HAHMS MOCJIEICTBUN OCTYIKOB,;

l[euuocmu HAYYHO20 NO3HAHUA

3) MUPOBO33PEHUECKUX MPEACTABICHHUH O BEIIECTBE M XUMUYECKON PEAKIIH, COOTBETCTBYIOIINUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIUX OCHOBY JIJISl MOHUMAHHUS CYyIIHOCTH HAYYHON
KapTUHBI MUpA; IPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIbI, B3AMMOCBSI3SIX
YeNoBeKa C MPUPOJTHON CpeIoii, 0 pOJK XUMHHU B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

4) TI03HABATENbHBIX MOTHUBOB, HAMPABICHHBIX HA TMOMYYEHHE HOBBIX 3HAHMI MO XMMHUHU, HEOOXOMMBIX
JUTSI OOBSICHEHU ST HA0JTF0TaeMBIX TIPOIIECCOB | SBJICHUH;

5) MO3HABATEILHON ¥ MHPOPMAIMOHHON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHOW PabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOW IJIUTEPATypOH, MOCTYHHBIMA TEXHUYECKHUMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOT U,

6) uHTEpeca K OOYYEHHI0 M TMO3HAHWIO, JFOO003HATENLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
€aMo00pa30BaHHIO, HCCIIEIOBATEHCKOM EATEIFHOCTH, K 0CO3HAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS
o0yueHus B JanbHEHIIeM,;

Dopmuposanua Kyipbmypol 300p06ba

7) OCO3HaHUS IEHHOCTH JXWU3HH, OTBETCTBEHHOTO OTHOIICHUS KCBOEMY 3JI0POBBIO, YCTAaHOBKM Ha
370pOBBIN 00pa3 KU3HU, OCO3HAHHS TTOCICICTBUN M HEMPUSATHS BPEIHBIX MPUBBIYEK (YmoTpeOieHus
AJIKOTO0JIsI, HAPKOTHUKOB, KYPEHHUs), HEOOXOIUMOCTH COOIIOACHHS MPaBUI 0€30MacHOCTH P 00PaIICHUH
c XUMUYECKUMH BEIIECTBAMHU B OBITY M peabHON KU3HH;



Tpyodosozo 6éocnumanus

8) KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOH, Y4eOHOMCCIEI0BATENbCKOM,
TBOPYECKOH M JPYTUX BHAAX JIEATEIBHOCTH; HHTEpeca K MPAaKTUISCKOMY U3y4eHUIo npodeccuit u Tpyaa
PA3IMYHOr0 pojJa, B TOM 4YHCJIE HAa OCHOBE NMPUMEHEHHs NPEAMETHBIX 3HAHUU 1O XMMHUHU, OCO3HAHHOIO
BHIOOpA MHIMBUIYANbHOM TPACKTOPUU MPOJOKEHHS 00pa3oBaHUs C YUETOM JHUYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XMMHHU, O0IIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKonozuuecKo0z0 60CRUMARUA

9) 5KOJOTMYECKH 11eJ1IeCO00pPa3HOT0 OTHOIIEHUS K MPUPOJe KAKUCTOYHUKY XKU3HU Ha 3emiie, OCHOBE
e cyllecTBOBaHUS, TTOHUMAaHUS LEHHOCTH 3/I0pOBOr0 U 0Oe30macHoro odpasa KU3HU, OTBETCTBEHHOTO
OTHOIICHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICHXHYECKOMY 3/0POBBIO, OCO3HAHHS I[CHHOCTH
coOmofieHuss MpaBui O€30MacHOrO MOBEACHUS MpH padOTe € BEIIECTBAMHU, a TaKKe B CHUTyalusX,
YIPOXKAIOIIHMX 3I0POBBIO U )KU3HU JIOJIEH;

10) cmocOOHOCTH MPHUMEHATH 3HAHMA, IMOJydyaeMble NMPU U3YUYECHHU XUMHHM, JUIS pEIIeHUs 3ajad,
CBSI3aHHBIX C  OKpY)Kamolled MPUPOAHON  Cpeloid, TMOBBIMICHUS  YPOBHS  DKOJOTHYECKOU
KYJIBTYpPBI,0CO3HAHUS TJIO0AILHOTO XapakTepa SKOJOTHYECKHX MpOoOJIeM M IyTed WX pEIICHUS

IIOCPEJCTBOM METOI0B XHMHUH,
11) 9KOJIOTUYECKOr0 MBIIIICHUS, YMEHNS PYKOBOJCTBOBATHCS MMB I103HABATEIBHOM, KOMMYHUKAaTUBHON
Y COLIMAJILHOM NPAKTHUKE.

MertanpeameTHble pe3yJbTaThl 00y4eHUs
OOyuaromuecst T0HKHBI YMETh!

— COCTAaBJISITh IUTAH TEKCTA,
— BJIaJAC€Th TaKUM BHUJOM HU3JIOKEHHUA TEKCTA, KaK IIOBECTBOBAHUC,

— MOJI PYKOBOJICTBOM YYHTEJNSI MPOBOAUTH HEMOCPEACTBEHHOE HAOIIOICHHE;

— M0JT PYKOBOJCTBOM Y4UTENsI 0QOPMIISITH OTUET, BKIIOYAIOIIUI ONMCaHNE HAOII0IEHUs, €T0
pe3ynbTaThl, BBIBOJIBI;

— nonyanf, XI/IMPILIGCKYIO I/IH(l)OpMaIII/IIO n3 paSJ'II/ILIHI)IX NCTOYHHKOB,

— OTpeAeNsATh OTHOIIEHUS 00BEKTa C JPYTUMHU 00BEKTaMHU;

— OTIPEACIATH CYIIECTBEHHBIC MPU3HAKU 00BEKTA.

— aQHAJIM3UPOBATh OOBEKTHI 110 UX CTPOCHUIO U CBOWCTBAM,

— o OpMIIATh Pe3yNbTATHl MPAKTUYECKONH pabOTHI B TETPaH;

— paboTaTrh C TEKCTOM U HWIUTFOCTPAIIUSIMHU YIeOHUKA.

— paboTath ¢ yueOHUKOM, paboveil TeTpaablo U JUIAKTUICCKUMH MaTepraiamu,

— COCTaBJIATh COOOIICHHS Ha OCHOBE 0000IICHUs MaTepuana yaeOHIKa U TOTIOTHUTEIHHON
JTUTEPaTYpPHI.

— BBITIOJTHSTH MPAKTHUECKHUE PAOOTHI MO PYKOBOJACTBOM YUHUTEIIS;

— CpaBHI/IBaTI) pa3HBIe prr[l'[BI BCUIECTB, A€JIaTh BBIBOABI HA OCHOBE CpaBHeHI/IH;

— HAXOAWTh HHGOPMAIUIO B HAYYHO-TIONMYISPHOM IUTEPAType, XUMUIECKUX CIOBapsIX U
CIpaBOYHUKAX, AHATTM3UPOBATh U OLIEHUBATH €€, MePEeBOUTH U3 OAHON (GOPMBI B JPYTYIO.

IIpenmeTHbIE pe3ybTATHI:

- 3HaHHE OTpeIENCHUN U3YUCHHBIX MOHATUN: YMEHUE ONUCKHIBATh JEMOHCTPALIMOHHbBIE U
CaMOCTOSITEIILHO MPOBEACHHBIE XUMUYECKHUE IKCIIEPUMEHTBI, UCTIONB3YsI 1JI1 3TOTO POJAHOM S3BIK U SI3bIK
XUMHH;

- YMEHUE pa3indaTh U3y4YEHHBIE KIACChl HEOPTaHUYECKUX COCIMHEHUN, TPOCTHIE U CIOKHbIE

BEIIECTBA, XMMUYECKUE PEAKIIUHU, OMUCHIBATD UX;

- YMEHHE KJIACCUPUIUPOBATH U3YUEHHbIE OOBEKTHI U SIBICHUS;



-CIIOCOOHOCTH JIeTIaTh BHIBOJIBI M YMO3AKITFOUCHUS U3 HAOIOICHHH, N3YYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEM, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILECTB 10 AHAIOTMH CO CBOMCTBAMHU
U3Y4YCHHBIX;

- YMEHHE CTPYKTYpUPOBATh U3yUECHHBIH MaTepual U XUMUYECKYIO HH()OPMALIHIO, TOTYYEHHYIO U3
JIPYTUX UCTOYHUKOB,

- YMEHHE MOJIETTUPOBATh CTPOCHUE aTOMOB 3JI€MEHTOB 1-3 Mepuoa0B, CTPOCHUE IPOCTHIX MOJIEKYT;
-yMEHHE aHATU3UPOBATh M OIICHUBATH MOCIEACTBUS JUIS OKPYKAIOIIEH CpeIbl OBITOBOW U
MIPOU3BOICTBEHHOM NESTEIbHOCTH YeNIOBEeKa, CBSI3aHHOM C MepepaboTKON BEIIECTB;
-opMupoBaHKEC HABBIKOB MPOBOUTH XUMHUYECKHA YKCIICPUMEHT,

-yMEHHE pa3inuaTh OnacHble U Oe30MacHbIe BELIECTBA;

-YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb [IPU OTPABICHUSX, 0KOTaX U JPYTHX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U JIaOOPATOPHBIM 000PYIOBAHUEM.

B pPe3yJIbTaTC U3YyUCHUA KypCa XUMHUU B OCHOBHOM IIKOJIE :

BrlIllyCKHUK Hay4uTCs

XapaKTepr30BaTh OCHOBHBIE METO/IbI MO3HAHUS: HAOIIOAeHNE, U3MEPEHUE, SKCIIEPUMEHT ONUCHIBAThH
CBOMCTBA TBEP/BIX, )KUIKUX, Fa3000pa3HbIX BELIECTB, BBIIEIASA UX CYLIECTBEHHbIE IIPU3HAKH;
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUH «aTOM», «MOJIEKYJIa», «XUMHUYECKUHN IIEMEHT,
«IIPOCTOE BELIECTBOY, «CII0KHOE BEIIECTBO», «BAJIECHTHOCTHY, «XUMHUYECKasl PEaKLHs», UCIIOIb3Ys
3HAKOBYIO CUCTEMY XMMUU; PACKPBIBATh CMBICI 3aKOHOB COXPAaHEHHUS MACChl BELLIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOW TEOPUH; pa3anyaTh XUMUYECKUE U (PU3NUECKUE SBICHUS; Ha3bIBATh
XMMUYECKHE 3JIEMEHTBI; OINpEeNsITh COCTAB BEIIECTB 10 UX (hopMysaM; ONpereNnsTh BaJIEHTHOCTb
aTOMa 3JIEMEHTA B COCIMHEHMSX ; ONIPENEIATh TUIl XMMUUYECKUX PEaKlMii; Ha3bIBATh PU3HAKU U
YCIIOBHSI IPOTEKAHNS XMMUUYECKUX PEaKLUH; BBISBIATh NPU3HAKH, CBUIETENBCTBYIOIUE O IPOTEKAHUH
XMMHYECKOH peakluy Mpu BHIMOJIHEHUU XUMUYECKOTO OTbITa; COCTABIATH (DOPMYJIb OMHAPHBIX
COEIMHEHHI; COCTAaBIIATh YPABHEHUSI XUMUYECKHUX peaKIyif; coOmo1aTh mpaBuia 6e30mnacHoil paboThl
IIPU IPOBEJICHUH OTIBITOB; IMOJIb30BAThCS JIA0OPATOPHBIM 000PYIOBAHUEM U TIOCYI0H; BBIYUCIATH
OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; BBIYUCIATE MaCCOBYIO JOJIIO
XUMHYECKOTO 3JI€MEHTa M0 (POpMyIe COeIMHEHUS; BEIYUCIATH KOJIMYECTBO, 00BEM MM Maccy BelllecTBa
0 KOJINYECTBY, 00bEMY, Macce peareHTOB WM MPOJYKTOB PEAKIMH; XapaKTepH30BaTh PU3HMUECKUE U
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB: KUCIOPOAA U BOJIOPO/IA; MOJIydaTh, COOMPATh KUCIOPOJ U
BOJIOPOJI; paclo3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELECTBA: KUCIOPOI, BOAOPOJI; PACKPHIBATh
CMBICJ 3aKOHa ABOTaJpO; PACKPHIBATH CMBICI MOHATUN «TEIIOBOM 3((EKT peakumy, «MOJISIpHBIN
00beM»; XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA BOJIBI; PACKPHIBATH CMBICI TIOHATHS
«pacTBOP»; BBIYHUCIATh MACCOBYIO JOJIFO PACTBOPEHHOIO BEIIECTBA B PACTBOPE; MPUTOTOBIIATH PACTBOPBI
C OIIPECIIEHHON MacCOBOM J10JIEH paCTBOPEHHOIO BEILECTBA; HA3bIBATh COCAMHEHUS U3YYECHHBIX KIAaCCOB
HEOPraHWYEeCKUX BEIECTB; XapaKTepru30BaTh PU3NUECKUE U XMMHUECKHE CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BELIECTB. OKCUOB, KUCIIOT, OCHOBAHUH, COJIEH; ONPEAEIATh IIPUHAICKHOCTD BELIECTB
K ONPEJIEIEHHOMY KJIacCy CO€AMHEHUMN; COCTABIATh (POPMYIIbl HEOPTAHUYECKUX COETMHEHUI U3yUeHHbBIX
KJIACCOB; ITPOBOJMTD OMBITHI, TOATBEPKAAOIINE XUMUIECKUE CBONCTBA U3yUEHHBIX KJIaCCOB
HEOPraHWYECKHUX BEUIECTB; PACIIO3HABATH ONBITHBIM IIYTEM PACTBOPBI KUCIOT U LIEIIOYEH 110 U3MEHEHHIO
OKpAacKM MHAMKATOpa; XapaKTepU30BaTh B3aUMOCBSI3b MEX/y KJIaCCaMU HEOPraHUYECKUX COCIUHEHMH;
packpeiBaTh cMbIcl [lepuonnueckoro 3akona J[.M. MenneneeBa; oObsICHATh (GU3UIECKUN CMBICIT
aTOMHOTO (MOPSIKOBOT0) HOMEPa XUMHYECKOTO 3JIEMEHTa, HOMEPOB IPYIIIBI M IEPHO/IA B
nepuoanyeckoi cucteme J[.M. MenaeneeBa; 00bsSCHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CTPOCHHS aTOMOB,
CBOMCTB 2JIEMEHTOB B IIpe/ieiaxX MaJbIX IEPUOAOB U TIaBHBIX MOATPYII; XapaKTEPU30BaTh XUMUYECKHE
3JIEMEHTHI (0T BOJOPOA 70 KATbIIKA) HA OCHOBE MX MOJOXKEHHS B TIEPHOIUUECKOI CHCTEME

JI.W. MenneneeBa 1 0COOCHHOCTEH CTPOCHHUS HX aTOMOB; COCTABIISITh CXEMbI CTPOCHHUSI aTOMOB TIEPBBIX
20 snemenToB nepuoanyeckoi cuctemsl J[.M1. MenaeneeBa; packpblBaTh CMBICT MOHATHN: «XUMUYECKast
CBSI3bY, «AJIEKTPOOTPULIATEIILHOCTDY; XapaKTEepPU30BaTh 3aBUCUMOCTD (DU3MYECKUX CBOMCTB BEIIECTB OT
TUINA KPUCTANINYECKON PELIETKH; ONPEAEIATh B XMMUUYECKOM CBSI3U B HEOPTaHUUECKHUX COCIUHEHHUSAX;
n300paXkaTh CXEMBI CTPOCHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMH BUIAMU XUMUYECKUX CBS3CH;
pacKpbIBaTh CMBICH MOHATHI «MOH», «KaTHOH», AHHUOHY, «AJIEKTPOJIUTBI», «HEITIEKTPOIUTHI,
«QIIEKTPOJUTUYECKAS TUCCOLNALIUAY», KOKUCIUTENbY, «CTENEHb OKUCIEHUS) «BOCCTAHOBUTEINDY,
«OKHCIIEHUE», «BOCCTAHOBIICHHUE) ONPEIEIATh CTEIICHb OKUCICHHS aTOMa JJIEMEHTA B COCIMHEHNUU,;



PacKpbIBaTh CMBICI TEOPUHU IIEKTPOIUTHUECKON TUCCOIUAIIUU; COCTABISATh YPAaBHEHUS
AIIEKTPOIUTHUECKON TUCCOLMALUYU KUCIIOT, IeNoueH, coyell; 00BACHATH CYIIHOCTH Mpoliecca
AIIEKTPOTUTHYECKON TUCCONUAIUYN U PEAKIINI HOHHOTO OOMEHA; COCTABJISATH MOJHBIC U COKPAIICHHBIC
MOHHBIE YPaBHEHUS PeaKIMK 0OMEHa; ONpeAeNsiTh BO3MOKHOCTh MPOTEKaHHs peakluii HOHHOTO 0OMEHa;
MIPOBOJUTH PEAKIIUH, MTOTBEPKIAI0IINE KAUECTBEHHBIN COCTAB Pa3INYHbIX BEIIECTB; OMPEACIATh
OKHUCJIUTEINb U BOCCTAHOBUTEIIb; COCTABIATh YPABHEHUS OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
;Ha3bIBaTh (PAaKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOM PEakIuu ;Ki1accu(pUIupoBaTh XUMUIECKUE
pEeakLMHy 110 PAa3IMYHbIM PU3HAKAM; XapaKT€PU30BaTh B3aUMOCBS3b MEX/ly COCTaBOM, CTPOEHUEM U
CBOMCTBaMHU HEMETAJUIOB; IPOBOIUTH OIBITHI 110 TOTYYCHHUIO, COOUPAHUIO U U3YUCHUIO XUMHUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIICKUCIOT0 ra3a, aMMHUaKa; paclo3HaBaTh OINBITHBIM IIyTEM
ra3000pa3HbIC BEIIECTBA: YIIIEKUCIBIN Ta3 M aMMHUAK; XapaKTepU30BaTh B3aUMOCBS3b MKy COCTaBOM,
CTPOCHHMEM U CBOWCTBAMHU METAJUIOB Ha3bIBaTh OPraHMYECKHUE BEUIECTBA M0 UX opMyJie: MEeTaH, 3TaH,
STUJIEH, METAHOJI, TAHOJI, TTUIEPHH, YKCYCHAs! KUCI0Ta, aMUHOYKCYCHAasi KHCIIOTa, CTeapuHOBAsi KUCIIOTA,
OJIEMHOBAs KHCIIOTA, [NIFOK03a; OLIEHUBAThH BIUSHUE XMMUYECKOTO 3arpsA3HEHUSI OKPYKAIOILEH Cpesibl Ha
OpraHu3M YeJIOBEKa IPaMOTHO 00pamiaThCs ¢ BEIIECTBAMU B MMOBCEIHEBHOM )KM3HU OMPEICIATh
BO3MOXHOCTb IPOTEKAHUS PEaKLUii HEKOTOPBIX MPEACTABUTENEH OPraHuYECKUX BELIECTB C KUCIOPOIAOM,
BOJIOPOJIOM, METAJIJIAaMU, OCHOBAHUSIMH, TaJIOT€HAMHU.

BI)IHYCKHI/IK IMOJIYYUT BO3MOXKXHOCTb HAYUUTBHCA:

BBIZIBUTATh U IIPOBEPATH SKCIEPUMEHTAIBHO TMIIOTE3bl O XUMUYECKHUX CBOMCTBAX BEILECTB HA OCHOBE UX
COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKUE PEAKLIUH, O XapaKTepe U MPOAYKTaxX

Pa3IMIHBbIX XHMHYCCKUX peaKHHfI; XapaKTCPHU30BaATh
BCIICCTBA IO COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIWBATh NPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY
AAHHBIMHU XapaKTECPUCTHUKAMH BCIICCTBA, COCTABJIATH MOJICKYJIAPHBIC U

IMMOJIHBIC MOHHBIC YPAaBHCHUS IO COKpAalICHHBIM HOHHBIM YPAaBHCHUAM,
MMPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABJIATH OKUCIUTCIIBHBIC UJIN BOCCTAHOBUTCIIbHBIC CBOMCTBA

C Y4€TOM CTCIICHCH OKUCIICHUS 3JIEMEHTOB, BXOIAIINX B €0 COCTAaB, COCTaBJIATh
YpaBHCHUSA peaKHHﬁ, COOTBCTCTBYIOIIUX MMOCIECAOBATCIIbHOCTHU HpeBpaH_ICHI/Iﬁ HCOPraHNYCCKUX BCIICCTB
Pa3JIMYHBIX KJIACCOB; BBIJIBUT'aTh U MMIPOBEPATH

HKCHEPUMEHTAIBHO TUIIOTE3bl O pe3ysIbTaTax BO3/IEHCTBUS pa3IUUHbIX (PAKTOPOB HA U3MEHEHUE
CKOPOCTU XMMHUYECKOU pEaKIuy;

MCIONB30BaTh MPHOOPETEHHBIE 3HAHUS ISl DKOIOTUYECKH IPAMOTHOTO TIOBEJICHUS B OKPY KaIOIIeit
cpene; HCII0Ib30BaTh
MpUOOPETEHHBIE KITFOUEBbIE KOMIIETEHIIUH TPHU BBIMOJHEHUH MMPOEKTOB U Y4eOHO-UCCIIEI0BATEIBCKUX
3a/1a4 10 U3y4YEHHUI0 CBOMCTB, CITIOCOOOB TIOJYUCHHUS U PACTIO3HABAHUS BEIIECTB;

OOBEKTUBHO OIIEHUBATh MH(GOPMAITUIO O BEIIECTBAX M XUMHUECKHX MPOIleccax;

KPUTHYECKHU OTHOCUTBHCS K TICEBIOHAYYHON WH(OPMAINH, HETOOPOCOBECTHON pEKIaMe B CPEICTBAX
MaccoBO# MHPOpPMAIIHH; 0CO3HaBaTh 3HAUYCHUE
TEOPETUYECKUX 3HAHUI MO0 XUMUH JJIs MPAKTUYECKOU JIEITEIIbHOCTH YEIIOBEKA;

CO3/1aBaTh MOJIETTH ¥ CXEMBI JUIS PEIICHHS YUeOHBIX U TIO3HABATEIBHBIX 3a71a4; TOHUMATh
HEO0OXOMMOCTb COOJIOICHUS IPEATUCAHUH, TPeTaraéMbIX B HHCTPYKITUSX IO UCTIOIH30BAHUIO
JIEKapCTB, CPECTB OBITOBON XUMUU H JIP.

Conep:kaHue yueOHOT0 nmpeaMeTa

Xumus 8 kiaacc (6 8uacos)
Beenenue
XUMUSl — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAICHUSX.
[Tonarue o XMMHUECKOM dJIeMEeHTE U (hopMax ero CyIECTBOBAHUSA: CBOOOAHBIX aTOMaX, MPOCTHIX U
CJIO’KHBIX BEUIECTBAX.
[IpeBpamenus BemecTB. OTANYHE XUMUYECKUX PEAKITUN OT (PU3NYECKUX ABICHUHN. POJb XUMHM B )KU3HU
yenoBeka. XeModuiaus u xeMopoous.
KpaTkue cBeneHus u3 HCTOPUHM BOSHUKHOBEHUS U pa3BuTus xuMuu. [lepuon anxumuu. [oustue o du-
nocopckom kamue. Xumus B XV B. PazButne xumun Ha Pycu. Poib 0TE€UeCTBEHHBIX YUCHBIX B
CTaHOBJICHUH XUMHUYECKO Haykun — paboTel M. B. JlomoHocoBa, A. M. bytneposa, JI. 1. Menaeneesa.



XuMunyeckasi CAMBOJIMKA. 3HAKW XMMHUYECKUX 3JIEMEHTOB M IPOUCXO0XKICHNE UX Ha3BaHUN. XUMHUYECKUE
dbopmynsl. Manexcsl u ko3 duumentsl. OTHOCUTENIbHBIE aTOMHAS U MOJIEKYIIApHasi Macchl. Pacuet
MacCOBOH JI0JIM XUMHUYECKOTO 3JIEMEHTa 110 (JOpMYyJie BEIECTBA.

[Tepuoanueckas cuctema xumuueckux snemeHToB Jl. M. Menzeneesa, ee cTpykTypa: Majible U OOJbIINE
NIEPHO/IbI, TPYIIIIBI ¥ MOATPYIIbI (NIaBHAs 1 moO04Hast). [lepuoauyueckas cucteMa Kak ClipaBoyHOe
nocoOue IS MOJy4eHUs! CBEICHUN 0 XUMHUYECKUX JIE€MEHTaX.

Pacuernbie 3a1aun. 1. HaxoxxneHne 0OTHOCUTENBHON MOJIEKYJISIPHOW Macchl BELIECTBA 110 €70 XUMHU-
yeckoii popmyie. 2. BerunciaeHre MaccoBOM 10JIM XMMUUYECKOTO 3JIEMEHTa B BELIECTBE 110 €ro (hopmyIie.
Temal

ATOMBI XHMHYECKHX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIeCTBOBAHUSI XUMUYECKHX 37€MEHTOB. OCHOBHBIE CBEJCHUS O CTPOSHUH aTOMOB.
JlokazaTtenbCcTBa CIOKHOCTU cTpoeHus aroMoB. OnbiThl Pe3epdopa. [InanerapHas Moaenb CTpoeHUs
aToMa.

CocraB aTOMHBIX S7I€p: MPOTOHBI M HEUTPOHBI. OTHOCUTENBbHAA aTOMHasl Macca. B3auMoCBsI3b OHATHI
«IIPOTOH», KHEUTPOH», KOTHOCUTENIbHAS aTOMHAs Macca.

H3MeHeHue uncia MpoTOHOB B siIpe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX JIEMEHTOB.
H3MeHeHue uncia HEeHTPOHOB B sipe aToMa — o0pa3oBaHue n30TonoB. COBpEeMEHHOE ONpe/IesieHne
MOHATHUS «XUMUYECKHUM 37eMeHT». M30TONbI KaK pa3HOBUIHOCTH aTOMOB OJIHOTO XUMHUYECKOTO 3Je-
MEHTA.

OnekTpoHbl. CTpoeHHE FIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKHX 31eMeHTOB Ne 1—20
nepuoandeckoi cucremol . . Menneneesa. [lonsiTue 0 3aBEpIIEHHOM U HE3aBEPIIEHHOM
3JICKTPOHHOM CJI0€ (IHEPTETHIECKOM YPOBHE).

[lepuoanueckas cuctema XuMu4yeckux siaemeHToB Jl. M. MenzaeneeBa u ctpoeHue aToMOB: (pr3HuecKuii
CMBICJI TOPSAIKOBOTO HOMEPA DJIEMEHTA, HOMEpa IPYIIIIbI, HOMEpa IepUoIa.

W3meHenue uyncia 3JIEKTPOHOB Ha BHEIIHEM 2JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI0 AJIEMEHTa —
00pazoBaHKeE TOJIOXKUTEIBHBIX U OTPULIATEIbHBIX HOHOB. MIOHBI, 00pa3oBaHHbIE aTOMAMU METAJJIOB U
HeMeTauIoB. [[puunHbBI N3MEHEHNSI METAIIIMYECKUX U HEMETAININYECKUX CBOMCTB B IIEPHOAAX U
rpynmnax.

Oo6pazoBanue OuHapHbIX coenuHenuil. [lonsiTue 00 noHHOU cBA3U. CXeMbI 00pa30BaHUs HOHHOM CBSI3H.
B3aumoneiicTBue aTOMOB XUMHYECKUX 3JIEMEHTOB-HEMETAIIOB MEX]ly c000i — 0Opa3oBaHue JIByX-
aTOMHBIX MOJIEKYJ MPOCTHIX BelecTB. KoBajgeHTHas HENospHast XUMHUECKasl CBA3b. DJIEKTPOHHBIE U
CTPYKTYpHbIE (POPMYJIBL.

B3aumozeiicTBre aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAINIOB MKy c000i1 — oOpa3zoBaHue
OMHApPHBIX COEIMHEHNI HEMETAJUIOB. DJIEKTPOOTPULIATENbHOCTh. [I0oHATHE 0 KOBaJIEHTHOM MOJIPHOIL
CBSI3H.

B3aumoseiicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-METAIIOB MeX 1y co00il — oOpazoBaHue MeTal-
JUYECKUX KPUCTAIIOB. [IOHATHE O METAIITMYECKON CBSI3H.

JemoHcTpannu. Mozaenu aToMOB XMMHUYECKHX 3JIEMEHTOB. [lepuonndeckas cucreMa XMMHUYECKHUX
anemenToB J[. . Menneneena.

Tewma 2

IIpocTsie BemecTBa

ITonoxeHne MeTamIoB M HEMETAIJIOB B IEPUOANYECKOM CCTEME XUMHYECKUX 31eMeHToB . 1. Men-
neneeBa. BaxHeiie mpocThie BEMECTBAa — METAJIIBL: KENe30, ATFOMUHNMI, KaJdblUi, MAarHUHN, HATPHH,
kaiuid. O0mmue Gpu3nuecKue cBoiicTBa METaIOB.

Bakneiimue npocTble BeliecTBa — HEMETasllbl, 00pa30BaHHbIE aTOMaMU KHCIOPOa, BOAOPOAa, a30Ta,
cepsl, pocdopa, yrinepoaa. CriocoOHOCT aTOMOB XUMHUUECKUX HJIEMEHTOB K 00pa30BaHUIO HECKOJIBKHX
MPOCTHIX BEIECTB — AJUTOTPOIHS. AJUIOTPOITHBIE MOAU(DHUKAIIMU KUCTopoaa, hochopa u oyosa.
MeTannuueckrue 1 HEeMETaNINYECKUE CBONCTBA MPOCTHIX BeECTB. OTHOCUTENBHOCTD JIE€IEHUS IPOCTBIX
BEILECTB HA METAJIbI 1 HEMETAJLIIBI.

[Toctosinnas ABoraapo. KonnuectBo BemectBa. Mounb. Momnsipaast Mmacca. MonsipHbIi 00beM ra3000-
pa3HbIX BemecTB. KpaTHble e AMHNIIBI KOJTMYECTBA BEIIECTBA — MWJIJIUMOJIb U KHJIOMOJIb,
MUUTUMEJSIpHAs U KWJIOMOJISPHAs MacChl BEIECTBA, MUJUIN-MOJIIPHBIN U KUJIOMOJISIPHBIH 00beMbI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ UCHOIb30BaHUEM MOHATHH «KOJMUYECTBO BEIIECTBA», «MOJIIPHAS MAccay, «MOJIIPHBIN 00beM
ra3oB», «IIOCTOSIHHAsE ABOTraapoy.

Pacuetnble 3amaun. 1. Beraucienne MOISIpHON Macchl BEIIECTB 10 XUMHUYECKUM (hopmyrnam. 2. PacueTsl



C MCTIOJIb30BaHUEM TIOHSATUH «KOJIMYECTBO BEIIECTBA», «MOJSIPHAS MACCa», «KMOJISIPHBIH 00BEM Ta30By,
«IOCTOSIHHAsE ABOTa/Ipo».

HemoncTparuu. OOpasibl 6e710ro U ceporo 0J1oBa,. HekoTopsie MeTalIbl U HEMETAIbI KOJTHYEeCTBOM
BemiectBa 1 Monb. Mojenb MossspHOTo 00beMa ra3000pa3HbIX BEIIECTB.

Tema3

CoenuHeHus: XUMUYECKUX 3JIEMEHTOB

Crenens okucnenus. OnpeeieHne CTeTeHN OKUCICHUS JIEMEHTOB M0 XUMHUYECKOH Gopmyre co-
enunenus. CocraBieHue Gopmynn OMHAPHBIX COSTUHEHU, 00U crocod uxX Ha3bIBaHUs. buHapHbIe
COCIIMHEHMSI: OKCUIBI, XJIOPHBI, cynbhuasl u ap. CocraBienue ux Gopmyin. [IpencraButenu OKCHIOB:
BOJIA, YIJIEKHUCIIBIM I'a3 U HEeranieHas U3BeCTb.

[IpencraBuTenu JIETy4ux BOJAOPOJAHBIX COEAMHEHHI: XJIOPOBOIOPOI U AMMHUAK.

OcHoBaHus, UX COCTaB U Ha3BaHUs. PacTBopuMoCTh OCHOBaHuU# B Boje. Tabiuiia pacTBOPUMOCTH
TUAPOKCUIOB U coieil B BoAe. [IpeacraBurenu menodeii: THAPOKCUABI HATpUsl, Kanus U Kanpuus. [1o-
HSATHUE O KAYECTBEHHBIX peakuusx. Muaukaropsl. FI3MeHeHne OKpacKu MHIMKATOPOB B ILEJIOYHOM cpefe.
Kucnorsl, ux cocras u HazBanus. Knaccudukamnus kuciot. [IpencraBuTenn KUCIOT: CepHasi, COISTHAS U
a3oTHas. l3MeHeHne okpacku MHIUKATOPOB B KUCIOTHOM CpeJie.

Conu Kak Mpou3BOAHBIC KHCIOT U OCHOBaHUM. VX cocTtaB u Ha3BaHus. PacTBopumMocCThb coseil B BoJie.
[IpencraBuTenu comneil: xiopua HaTpusi, KapOoHat u hocdar Kaabpuus.

AMop(hHBIE B KPUCTALTHYCCKHUE BEIICCTBA.

MexmonekynsipHble B3auMoAeCcTBUS. THIbI KpUCTANIMYECKUX PEIIETOK: MOHHAs, aTOMHasi, MoJie-
KYJISIpHAs] M METAJUTMYECKasi. 3aBUCUMOCTh CBOWCTB BEIIECTB OT TUIIOB KPUCTATUYECKUX PEIIETOK.
Bemecta MONEKyISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH MMOCTOSIHCTBA COCTaBA sl BELIECTB
MOJIEKYJISIPHOTO CTPOCHHUS.

UYucThle BemecTBa U cMecu. [IpumMephl )KUIKUX, TBEPIbIX U ra3000pa3HbIx cMeceid. CBONCTBA YUCTHIX
BEIIECTB U cMeceill. X cocras. MaccoBas 1 00beMHAs JOJIM KOMIIOHEHTA CMECH. PacdeTsl, CBA3aHHEIE C
MCIIOJIb30BAaHUEM TOHITHS «I0JIS.

Pacuernbie 3amaun. 1. Pacuer MaccoBoii 1 00BEMHOM J0JI€i KOMITOHEHTOB CMECH BeIIecTB. 2. Beramc-
JIEHHE MAaCCOBOM JI0JIM BEILECTBA B PACTBOPE 10 U3BECTHOM MACCE PACTBOPEHHOTO BEILIECTBA U Macce pa-
cTBopuTels. 3. BeauciieHne Macchl pacTBOPSEMOTO BEIIECTBA U PACTBOPUTENS, HCOOXOTUMBIX IS TIPH-
TOTOBJICHHS ONPEIEIIEHHONW MAaCcChl pacTBOpPa C U3BECTHOM MacCOBOM J0JIE paCTBOPEHHOIO BEUIECTBA.
HemoHcTpanuu. O6pasiibl OKCHI0B, KUCIOT, OCHOBAaHUH U cosiel. Moieny KpUCTaIINYEeCKUX PELIETOK
XJOpuaa Harpus, anmasa, okcuma yrieposaa (IV). CrocoObl pasmenenus cMeceii.

JlaboparopHbie ombITEL. 1. 3HAKOMCTBO ¢ 00pa3aMu BEIIECTB Pa3HBIX KJIAcCOoB. 2. Pazmenenue cmecei.
[TpakTrueckas padota 1. [IpaBuia TexHUKH 0€30MaCHOCTH MPH paboTe B XUMUUECKOM KaOUHETe.
[Tpuems! o6parienus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HAarpeBaTeIbHBIMU MIPHUOOPaMHU.

T e M a 4 VI3MeHeHus, TPOUCXOSIINE C BEIIECTBAMU

[TonsaTHe siBNEHUI KaK U3MEHEHUH, TPOUCXOAIINX C BEIIECTBAMU. SBIEHUS, CBI3aHHBIE C U3MEHEHUEM
KPUCTAJUTMYECKOTO CTPOCHUS BEIIECTBA MIPH MOCTOSSHHOM €ro cocTaBe, — (hu3nuecKue siBICHMUS.
duznyeckne SBICHUS B XUMHH. JUCTWUISAIUSA * KPUCTAIU3AllKs, BbITApUBAaHUE W BO3TOHKA
BEIIECTB, IEHTPUPYTUPOBAHUE.

SIBneHus, CBA3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKHE peakiuuu. [[pu3Haku u ycioBus
MPOTEKaHUSI XUMUYEeCKUX peakiuii. [TonsaTue 00 3K30- U SJHAOTEPMUUECKHUX peaknusix. Peakiuu ropeHus
KaK YacTHBIM CIIy4ail 3K30TEPMHUYECKHX PEaKLHi, IPOTEKAIUINX C BBIACICHUEM CBETA.

3aKOH COXPaHEHHUsI MACChI BENIECTB. XUMUYECKIE YPaBHEHUS. 3HAUCHHE UHACKCOB U KO (UITUEHTOB.
CocraBieHue ypaBHEHH XUMUYECKUX PEAKIUH.

PacueTsl mo XMMHMUYECKMM YypaBHEHUsIM. PelieHue 3ajau Ha HaX0XKJI€HUE KOJUYECTBa BEIIECTBA,
Macchl WM 00beMa MPOIYKTa peakliy M0 KOJIMYECTBY BEUIECTBA, MAacCe WU 00bEMY HCXOJIHOTO
BellecTBa. PacyeTsl ¢ MCIONb30BaHUEM MOHITHS J10JIsI, KOTJa HCXOAHOE BEIECTBO 1aHO B BUJIE
pacTBOpa ¢ 3aJaHHON MacCOBOMW JI0JIEH PACTBOPEHHOTO BELIECTBA WM COAECPKUT OMPEIEICHHYIO JTOJIO
puMecen.

Peakuuu paznoxkenus. [Tonsitue o ckopoctu xumuyeckux peakuuid. Katanuzaropel. ®epMeHTHI.
Peakuuu coenunenus. Karanutnueckue peakuuu. OOparuMbie 1 HeOOpaTUMbIE PEaAKIIHH.

Peakuuu 3amenieHusi. DMEKTPOXUMHUUECKUN PSAJT HAPSIKEHUI METAIIOB, €TI0 UCIIOIb30BAHUE IS
MIPOTHO3UPOBAHMS BO3MOKHOCTH MPOTEKAHMS pEaKIUi MEXy METAINIAaMU U PaCTBOPAMHU KHUCIIOT. Pe-
AKIIMM BBITECHEHUS OJHMX METAJNIOB U3 PACTBOPOB UX COJIEH IPYrUMHU METAJUIAMM.

Peakiun oOMena. Peakiuu HeiTpanu3anuu. Y CIoBUs POTEKaHUs peakluii o0OMeHa B pacTBOpax A0



KOHIIa.
Tunbl XUMHYECKUX peakuil (10 MPU3HAKY «UIHUCIIO U COCTAB UCXOIHBIX BEIIECTB U MPOJIYKTOB PEAKIIUN»)
Ha [IpUMEpPEe CBOMCTB BOJbI. Peakius pa3inokeHus — 3JIEKTPOoau3 BoAbl. Peaknuu coenqu-HeHus —
B3aMMOJCHUCTBHE BOJIbI C OKCUIAMH METAJIIOB U HeMeTa/uIoB. [lonsaTne «ruapoxkcuael». Peak-uun
3aMEILEeHNs — B3aUMOJCHCTBUE BOJIBI C IIEIOYHBIMU U IIEJIOYHO3EMEIbHBIMU MeTalIaMy. Peakiun
oOMeHa (Ha mpuMepe THAPOIIN3a CyNb(Qu/Ia ATFOMUHNS U KapOuIa KabIus).

Pacuernble 3anaun. 1. Beluuciienue no XMuMUYECKUM ypaBHEHHUSIM MACChI MJIM KOJIMYECTBA BELIECTBA 110
M3BECTHOM Macce WIN KOJIMYECTBY BEILECTBA OJHOIO U3 BCTYNAIOIIUX B PEAKLUIO BELIECTB UIH
NPOJYKTOB peakiuu. 2. Beraucinenue Maccol (KOJIMYECTBa BEIIECTBA, 00beMa) IPOYKTa PEaKLuy, €CIIH
U3BECTHA Macca MCXOHOI0 BEIECTBA, COAEPIKALIETO ONPEIeICHHYIO 10JI10 IpuMecel. 3. Beruncienune
Macchl (KOJIMYecTBa BEIecTBa, 00beMa) MPOAYyKTa PEakluy, €CIIi U3BECTHA Macca pacTBOpa U MaccoBast
JI0J151 PACTBOPEHHOI'O BELIECTBA.

JemoHctparyu. [IpumMeps! pu3ruecKux SBICHUIA: a) IUIaBlieHue napaduHa; 0) BO3rOHKa HOA WITH
OEH301HOM KHUCIIOTHI; B) PACTBOPEHUE TIEPMAHTaHaTa Kalus; T') JUQQy3ust AYMUCTHIX BEIIECTB C
ropsei JTaMIovKky HakaauBaHus. [I[puMepbl XUMUUECKHX SIBJICHUIL: a) TOpeHue Maruusi, pocdopa; 0)
B3aUMO/ICHCTBUE COJISIHOW KUCIIOTHI C MPaMOPOM HITH MEJIOM; B) nosyueHue rugpokcuaa meau (I1); r)
pacTBOpEHHE MOJYYCHHOTO THIPOKCHIA B KUCIIO Tax; 1) B3aumoeicteue okcuaa meau (I1) ¢ ceproii
KUCIIOTOU TIPH HarPEBaHUY; €) PA3JI0KECHUE IepPMaHTaHaTa Kalis; %) B3aUMOJICHCTBUE pa30aBICHHBIX
KHUCIIOT C METAIJIAMHU; 3) Pa3JIoKEHHE TIEPOKCH/IA BOOPO/IA; ) 3JICKTPOJIU3 BOJIBL.

JlaGopaTopHble onbIThl. 3. CpaBHEHUE CKOPOCTH UCTIAPEHUS BOJIbI M CIIUPTA 110 UCUE3HOBEHMIO Kallelb
Ha QuabTpoBaNBHOM Oymare. 4. OKHCIEHNE MEIH B TUIAMEHH CIUPTOBKH WK TOpenkh. 5. [TomyTHeHNE
U3BECTKOBOI BO/IBI OT BBIIBIXa€MOTI'0 yriekucioro rasa. 6. [lonyuenue yriekucnoro rasa
B3aMMOJICHCTBUEM COJIbI M KUCIIOTHI. 7. 3amelienue Menu B pactBope xsopuna meau (11) sxenezom.
Temab

IpakTukym Ne 1

IIpocreiilmue onepanum ¢ BemecTBoOM

[Ipaktudeckue padoTsl 2. HaOmoqeHus 3a N3MEHEHUSIMH, TPOUCXOSIIUMHE C TOPSIIIEeH CBEUOH, H UX
onucanue. 3. AHanu3 MOYBbI ¥ BOJIBL. 4. [Ipu3HaKy XMMHUYECKUX peakiuii. 5. [IpuroroBnenue pactsopa
caxapa u OIpeJeIeHHe MaCCOBOM J0JIH €r0 B PACTBOPE.

T e m a 6 PactBopenue. PacTBopsl.

CBoiicTBa pacTBOPOB IEKTPOJIUTOB

PactBopenue kak Gpusnko-xumuueckuii nporecc. [lonsTHe o rugparax 1 KpUCTAIOTHIpaTax.
PactBopumocts. KpuBble pacCTBOPpUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/IBIX BEIIECTB
OT TemnepaTypbl. HacbllieHHbIE, HEHACBIICHHBIE U NIEPECHIIIEHHBIE PACTBOPHI. 3HAYEHNE PACTBOPOB
JUISI TIPUPOJIBI M CEITBCKOTO X031 CTBA.

[TousiTHe 00 >MEKTPOTUTUIECKON TUCCOLHALUHU. DICKTPOIUTHI U HEINEKTPOIUTHL. MeXaHu3M AUCCO-
[UALNN IEKTPOIUTOB C PAITMYHBIM TUIIOM XUMUYECKOH CBsA3U. CTENEHb JIEKTPOJIUTHIECKON JUCCO-
ranuu. CuiabHbIE U clabble HIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUH NIEKTPOIUTHUECKON aucconuaniu. FIoHHble ypaBHEHUS pEaKni.
VYcnoBus NpOTEKaHUS peaki 0OMeHa MEXTy JIEKTPOJIUTaMU 0 KOHIA B CBET€ HOHHBIX
MPEACTABICHUM.

Knaccugukaiys MOHOB M UX CBOWCTBA.

Kucnorsl, ux kinaccudukanus. Jucconnanus KUCIOT U UX CBOWCTBA B CBETE TEOPUU DIEKTPOIUTHYE-
CKOM nuccouuanui. MonekyisspHble 1 HOHHBIE YPaBHEHUS peakluil KUCIoT. B3aumoeincTBue KUcior ¢
MEeTaJJIaMH. DJIEKTPOXUMUYECKUH P HAPSKEHU MeTauioB. B3aumoaencTere KUCIOT ¢ OKCHIAMHU
MeTaJuIoB. B3auMonencTBue KUCI0T ¢ OCHOBAHUAMH — pEaKLusa HeuTpanusauuy. Bzanmoaencreue
KHCIIOT ¢ COMIAMHU. Mcnonbp3oBanue TabuuIbl paCTBOPUMOCTH JUI XapaKTEPUCTUKH XUMUYECKUX CBOMCTB
KHCJIOT.

OcHoBanwust, nx kinaccudukanus. JJucconuanusi OCHOBaHUHN U MX CBOMCTBA B CBETE TEOPUHU IJICKTPO-
JIMTHYECKOMN aucconuanuu. BzanMoaencTBre OCHOBAHUM ¢ KMCIIOTaMHU, KUCIIOTHBIMHM OKCHIAMH U CO-
vy, Menonp3oBaHue TaOIUIBl PACTBOPUMOCTH JIJIsl XapaKTEPUCTUKH XMMUYECKHUX CBOICTB
OCHOBaHMM. Pa3jioxeHne HepacTBOPUMBIX OCHOBAHUN IIPU HATPEBAHUMU.

Conu, ux xkiaaccuduKaIys U TUCCOIUAIUS Pa3IMIHBIX TUIIOB coJiei. CBOMCTBA COJICH B CBETE TCOPUU
UIEKTPOIUTHYECKON TUCcconUaui. B3auMoaencTere cojiel ¢ MeTallaMy, YCIIOBUsSI IIPOTEKAHUS dTUX
peakuwmii. BzaumopeicTBue cosieit ¢ KUCI0TaMH, OCHOBAaHUSIMU U COJISIMH. Vcrionp30BaHue TabIUIIBI
pPacTBOPUMOCTH JUIsl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.



OO0oOmienue cBefieHnit 00 OKCHAAX, UX KIacCu(UKAUMN U XUMHUUECKUX CBOUCTBAX.

['eneTrueckue psIbl METAIOB M HEMETAILIOB. [ eHeTHYEeCKast CBSI3b MEXKy KilacCaMH HEOPTaHHMYECKUX
BCIIICCTB.

OKHCITUTENbHO-BOCCTAHOBUTEIIbHBIE peakiini. OKUCIUTENh U BOCCTAHOBUTEID, OKUCIEHUE U BOCCTAHOB-
JICHHC.

Peakiiuu moHHOTO 0OMEHA U OKHUCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiiuu. COCTaBICHHE YpaBHEHUN
OKUCIIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEaKIIMii METOIOM JJIEKTPOHHOTO OanaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAIJIOB M HEMETAJIOB, KUCJIOT U COJIEH B CBETE MPEICTABICHU 00
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.

JemoncTpanuu. McnbpiTanne BEImeCTB U UX pacTBOPOB HA AJIEKTPONPOBOIHOCTD. J[BH)KEHHE OKpaIleH-
HBIX HOHOB B 3JIEKTPUYECKOM T10JI€. 3aBUCUMOCTb 3JIEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHIICHT-
panuu. B3anmoelcTBre [MHKA C Cepoid, consHoi KucinoTol, xmopuaom meau (11). Topenne maruus.
B3aumopaeiicTBue XJI0pHOM U CEPOBOIOPOJHOM BOBI.

JlaboparopHsie OmbITHL. 8. Peakiyu, XapakTepHbIe /I pACTBOPOB KKCIOT (COMSHON MU CepHOiA). 9.
Peakiuu, xapakTepHble Ui pacTBOPOB Inenoyeit (ruapokcuaoB Hatpus win kanus). 10. [Toaydenue u
CBOMCTBA HEPACTBOPHMOT0 OCHOBaHuUs, HarpuMep ruapokcuaa meau (11). 11. Peakuuu, xapakrepHbie
IUIsL pacTBOPOB coueil (Hanpumep, i xaopuaa meau (1), 12. Peakuuu, xapakTepHbie 11 OCHOBHBIX
OKCHJIOB (HampuMep, IS OKcuaa Kanbius). 13. Peakiiuu, XxapakTepHble IS KUCIOTHBIX OKCHIOB (Ha-
npuMep, sl YIIIEKUCIOro rasa).

T e m a 7 Ilpaktuxkym Ne

[IpakTrnueckas padota.Ne6 YcnoBus mpoTekaHus peakIfii 10 KOHIa

IIpakTnueckas pabora Ne7PerieHne SKCiepuMEHTAIBHBIX 3a/1a4.

Xumus 9 kiaace
(68 uacos)

1.BBeaenue. O0mas XapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB M XMMHYECKUX PeaKIuii.
IMepunoanyecknii 3axkoH U Ilepuoguyeckas cucrema xumudeckux 3jemeHToB /1. U. Menaeneen

XapakTepuCTHKa JIEMEHTA 10 €ro MOJIOKEHUIO B IEPUOINIECKON CUCTEME XMMHUECKUX 2JI€MEHTOB /.
N. MenneneeBa. CBoiicTBa OKCUA0OB, KMCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUU AIIEKTPOIUTHYECKON
JTUCCOIIMAIINH U MTPOIIECCOB OKUCIIEHUA-BOCCTAaHOBICHUS. [ eHETHUECKUE PsiIbl METaJJIa M HEMETaJla.
[Tonsarue o mepexoHbIX dMeMeHTax. AM(OTEpHOCTh. ['eHeTHYecKuil psi MepexoaHOTO dIEMEHTA.
Ilepnonnuecknii 3aK0H U IEpUOANYECKAs CUCTEMA XUMUUeCKuX 31neMeHToB J[. V1. Menneneesa B cBete
YU€HHUA O CTpoeHuu atoma. VIx 3HaueHue.

JlaGopaTopublii onbiT. 1. [TonmyueHune ruipokcuia MUHKA U UCCIEIOBAHUE €TO CBOMCTB.

Tema 2. MeTaJuibl

[Tonoxenne MeTalsIoB B NIEPUOJNYECKON CUCTEME XUMHUUYECKHUX 1eMeHTOB []. 1. Menneneesa. Merai-
TUYecKas KpUCTATNYeCcKasl pelieTka U MeTauTHuecKas XuMuueckas cBsa3b. O0mmue huznueckue
cBoicTBa MeTasuioB. CIijiaBbl, MX CBOMCTBA M 3HAUYCHHE. XMMUYECKUE CBOKMCTBA METAVIOB KaK BOCCTa-
HOBUTENEH. DIEKTPOXUMHUECKUH psJl HANIPSKEHUN METAIJIOB M €T0 UCIOJIb30BaHUE ISl XapaKTepuc-
TUKU XUMHYECKHX CBOMCTB KOHKPETHBIX MeTa/I0OB. CIIOCOOBI MOJIYISHHS METAIIOB. TUPO-, TUAPO- U
anekTpomeramtyprus. Koppo3us MeTamioB u ciocoObl G0psObI C HE.

ObmasgsxapaKTEepHUCTHUKA NEJTOYHBIX METaJiaoB. Meramnsl B mpupoje. Odmue crnoco-
051 ux nony4yeHus. Ctpoenue atomoB. LllenouHbie MeTaIbl — MPOCTHIE BEMIECTBA, UX GUBNIECKUE
XUMHUYECKHE CBOMCTBA. BaykHeHITnEe COeTMHEHNUS MIEIOYHBIX METAIIOB — OKCHUJIBI, THAPOKCUIIBI M COJTH
(x;mopuibl, KapOOHATHI, CyIb(GaThl, HUTPATh), KX CBOWCTBA U IPUMECHEHUE B HAPOTHOM XO35HCTBE.
Kanuiinpie ymoopenus.

Ofmas xapakKTEepHUCTUKA 3JIEMEHTOB IrmaBHo moarpynnsl llrpynmsr.
Crpoenue aromoB. ll{eroyHo3emMenbHbIe METANIbl — MPOCTHIE BEIIECTBA, UX (GU3NYECKUE U XUMHUECKHE
cBoiicTBa. Baxxnelme coeuHeHns MEN0YHO3EMENbHBIX METAIJIOB — OKCHUJbI, THIPOKCHUIBI U COJIU
(xmopuIbl, KapOOHATHI, HUTPATHI, CyIbGaTsl U (ocdarsl), X CBONCTBA U MPUMEHCHHE B HAPOIHOM
XO035HCTBE.

AnoMuHuui. CrpoeHue atoma, pu3ndecKre 1 XUMUYECKHUE CBOMCTBA MpocToro BemniecTBa. Co-
€IMHEHUS ATFOMUHUS — OKCHJI U TUAPOKCHU], UX aM(OTEPHBIN XapakTep. BakHele coy aTfoMIUHHUS.
[IpuMeHeHune amtOMUHUA U €70 COCTMHEHU.



Keneso. Crpoenue atoma, GpU3NIECKHE U XUMHUECKUE CBOMCTBA MPOCTOTO BemiecTBa. [ eHeTrye-
ckue psabl Fe?t u Fed*, KauectBennsie peakunn Ha Fe?* n Fe®*. Baxneiimue comu xernesa. 3HaucHUe
’Kele3a, ero COeAMHEHUH U CILIaBOB B MIPUPOJIE U HAPOJIHOM XO3SIICTBE.

Hemoncrparuu. OOpasipl MENTOYHBIX U MIET0YHO3eMeTbHBIX MeTaioB. OOpas3ip! ciiaBoB. B B3au-
MOJICUCTBUE HATPUS, TUTHS U KaJbIUS C BOJOM.

BsaumogeiicTBue HaTpus U Maruus ¢ KUCiIopoaoM. B3aumopeiictBue MeTaniaoB ¢ Hemetamuiamu. [lomy-
yenue ruapokcuon xeresa (1) u (11).

JlaboparopHbie ombIThL. 2. O3HAKOMIICHHE C 00pa3iaMu MeTaIlIoB. 3. B3anmoeiicTBre METaoB ¢
pacTBOpamMK KUCIIOT ¥ cosiel. 4. O3HaKOMIICHHE ¢ 00pa3iamMu MPUPOIHBIX COSTUHEHUIA: a) HATpus; 0)
KaJbI¥s; B) aJllOMUHMS; T) jkene3a. 5. [lonydyeHne rugpokcua amoMUHUS U €T0 B3aUMOJeHCTBHE ¢
pacTBOpaMH KUCIIOT U menoueii. 6. KauecTsennsie peaxuuu Ha nous! Fe?* u Fed*.\

[Tpaktukym Ne 1

1. Ilony4yenue u cBOWCTBAa COEAMHEHUI MeTalIOB.2. Pelienne skcrepuMeHTaIbHbIX 3a/1a4 Ha
pacro3HaBaHue U MOJTY4YeHHE BEIIECTB.

T e m a 3 HemeTaibl

OOmras xapakTeprUCTHKa HEMETAIUIOB: TIOJIOKEHUE B eproaudeckoit cucreme J1. M. Menzeneena,
0COOEHHOCTH CTPOEHHSI aTOMOB, 3JIEKTPOOTPUIIATENLHOCTh KaK Mepa «HEMETAIUTMYHOCTHY, PSIT
ANIEKTPOOTpULIaTENbHOCTU. KpHcTamindeckoe CTpoeHIHEe HEMETAJIOB — MPOCTHIX BEIIECTB. AJIOTPO-
nusi. dusznyeckue cBoiicTBa HeMeTaioB. OTHOCUTEIBHOCTh MOHATHH «METalD), KHEMETAILI.
Bonopona. [lonoxenue B nepuogn4eCcKod cucteMe XumMuaeckux anemenTos . M. Menneneesa.
Crpoenue aroma 1 MoJieKyibl. Pu3nyecKrue 1 XUMUYECKHE CBOMCTBA BOJOPO/IA, €T0 MOJyUYEHUE U MPH-
MEHEHHE.

Obmas xapakTepucTuka ranorenon. Crpoenue aromoB. [IpocTeie BemecTBa, uX
¢du3nueckre U XuMu4yeckre cBoucTBa. OCHOBHBIE COETMHEHHS I'AJIOT€HOB (I'aJOr€HOBOAOPObI U
raJoreHu Ibl), uX cBolcTBa. KauecTBeHHas peakius Ha Xjaopua-uoH. KpaTtkue cBeneHus o xjiope,
opome, prope u noae. [IpuMeHeHne raloreHoB U UX COeIMHEHNUI B HAPOJAHOM XO3SHCTBE.

Cepa. Ctpoenue aToma, aJulIOTPOIHs, CBOMCTBA M IPUMEHEeHHEe pomOudeckoit cepbl. Oxcup cepsl (1V)
u (VI), ux nonydenue, cBoiictBa u npuMeneHne. CepoBOIOpOIHAS U CEPHHUCTAsE KUCIOThI. CepHast
KHCJIOTa U €€ COJIM, UX IIPUMEHEHHE B HapOAHOM Xo3diicTBe. KauecTBeHHas peakiys Ha Cyab(daT-HoH.
A3zot. CTpoeHHEe aTOMa U MOJIEKYJIB], CBOMCTBA IPOCTOrO BEUIECTBA. AMMHUAK, CTPOEHHE, CBOMCTBA,
nonyuyenue u npumenenne. Conu aMMOHHs, UX cBoicTBa 1 npuMmenerne. Okcusl azota (1) u (1V).
A30THas KUCIIOTa, €e CBOMCTBA U MpuMeHeHue. HUTpaTbl 1 HUTPUTHI, TpobsieMa UX CO/IepKaHUs B
CEJIbCKOXO031CTBEHHOM MPOAYKIMU. A30THBIE YA0OPEHUS.

®ocdop. CrpoeHue aTroma, aJuIOTPOITUS, CBOICTBA Oenoro u KkpacHoro ¢ocdopa, UX MpUMEHEHHE.
OcHoBHbIe coequHenus: okcua hocdopa (V), opro-bochopuas kucinora u pocharsr. DochopHsie y100-
peHMsL.

Yrunepona. CrpoeHue aroma, aluIOTPOIHSI, CBOWCTBA aJUTOTPOITHBIX MOAU(DUKAINH, TPUMEHEHHE.
Oxcugp! yrinepona (1) u (1V), ux cBolicTBa u npumenenne. KauecTBeHHast peakius Ha YIIIEKUCIBIN ra3.
KapOoHnaTsl: KanpIuT, cojla, MOTalll, UX 3HaUeHHE B IPUPOJIE U KU3HU yeioBeka. KauecTBeHHas peakuus
Ha KapOOHAT-UOH.

Kpemunit. CtpoeHne aTroma, KpUCTAJUIMYECKUI KPEMHUH, €70 CBOMCTBA U MpuMeHeHne. Okcun
kpemuus (1V), ero npupoansie pazHoBUIHOCTH. CHIMKATH. 3HAYCHUE COCAMHEHUI KPEMHUS B )KMBOW U
HeHUBOU npupoze. [loHsTHE 0 CUITMKATHOW MPOMBIIIEHHOCTH.

JHemonctparuu. OOpasiibl TaloreHoB — MPOCTHIX BEIIeCTB. B3anMoeicTBHE TraloreHoB ¢ HaTpHUeM,
allfOMMHUEM. BriTecHeHue XJ10poM Opoma UM H0/1a U3 PacCTBOPOB UX COJIEH.

B3aunmoneiicTBre cepbl ¢ METAILIIAMH, BOJOPOJIOM U KUCIOPOIOM.

B3anmoneiicTBHEe KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO.

[TornomeHue yriieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHOBIEHHE MEIU U3 €€ OKCUIA YIIIEM.
OO0pa31el MPUPOIHBIX COSNMHEHHUH XJI0pa, cephl, pocdopa, yraepona, kpemuus. OOpa3ibl BaKHEHIIINX
1T HAPOJHOTO X03s1icTBa Cynb(haToB, HUTPATOB, KapOOHATOB, (pocdaroB. OOpasLbl CTEKIIA, KEPAMHKH,
LIEMEHTA.

JlaGopartopHbie onbITHL. 7. KauecTBeHHas peakius Ha XJaopua-uoH. 8. KauecTBeHHas peakius Ha
cynbdar-uoH. 9. Pacno3naBanue coneit ammonus. 10. [Tonydenne yriiekucioro ra3a u €ro pacro3Ha-
Banue. 11. KauectBeHHas peakuus Ha kapOooHaT-1oH. 12. O3HaKOMIIEHHE C IPUPOJHBIMU CUIIMKATAMH.
13. O3nakoMyIeHUE C TIPOAYKIIMEH CHIIMKATHOW MTPOMBITINIEHHOCTH.

[Tpaktukym Ne 2



4. Pemenue sKcrepuMMEHTaNbHBIX 3a1a4 110 TeMe «Iloarpynna kucinopoaay. 5. Pemenue sxcnepu-
MEHTaJbHbIX 33/a4 . 6. [lonyuenue, cobupaHue U pacrno3HaBaHUE razos.

T e M a 4.Oprannyeckue coeinHeHHUA

BermecTtBa opranuyeckie 1 HEOPraHM4eCKUe, OTHOCUTENBHOCTD MOHATUS «OPIraHUYECKHUE BEILIECTBAY.
[TpuanHbl MHOTOOOPA3Hs OPraHNYECKUX COCTUHEHUH. XMMHYECKOE CTPOSHUE OPraHuIeCKUX
coeiMHeHNH. MoekysipHbIe U CTPYKTYpHbIE (POPMYJIbI OPraHUYECKUX BELIECTB.

Meran 1 3TaH: cTpoeHue Moliekyil. ['openne metana u 3tana. [eruapuposanue 3tana. [Ipumenenne
METaHa.

XHUMHUYECKOE CTPOCHHUE MOJIEKYJIBI 3THIICHA. J[BOWHasA CBsA3b. B3auMoaeicTBue 3TuiIeHa ¢ BOJOK.
Peaxnuu nonumepusaunu stuwiieHa. [lonustunen u ero 3Hauenue. [lonarue o npeaenbHbIX
OJTHOATOMHBIX CIIUPTAX Ha IpUMEpax MeTaHoJja U dTaHoa. TpexaToMHBINH COUPT — TIIMLIEPHUH.
[TonsTHe 00 anpaeruiax Ha NpUMepe yKCYCHOro anpjaerujia. OKUCIeHue anbIeruja B KUCIoTy.
OnHOOCHOBHBIE NPE/IE/IbHBIE KApPOOHOBBIE KUCIOTHI HAa IPUMEpE YKCYCHON KucaoThl. Ee cBolicTBa 1
npumeHeHue. CTeapuHOBasl KUCIIOTA KaK MPEJCTaBUTEINb )KUPHBIX KApOOHOBBIX KUCIIOT.

Peaxiuu sTepudukanyy u NOHATHE O CIOXKHBIX 3(pupax. JKupbl kKak cIoxHbIe 3(UPHI TIIUIEPUHA U
KHUPHBIX KUCIIOT.

[TonsTie 00 amMmuHOKHMCHOTaX. Peakuuu nonukonaeHcauuu. beiaku, ux cTpoenue u 6MosIoruuecKkas poib.
[Monsite 00 yrieBoaax. ['oko3a, ee cBoiicTBa 1 3HaueHne. Kpaxmain u nesmntonosa (B CpaBHEHHH), HX
OnoNornUecKas poib.

JemoncTpanuu. Mozaenu MoJieKyJl MeTaHa U IpYTHX yriieBoaopo1oB. B3auMoneiicTBue stuieHa ¢
OpoMHOM BOJIOH M pacTBOPOM IiepMaHraHara kanus. O0pasisl 3TaHona u raunepuHa. Kauecrsennas
peakuus Ha MHOTOaTOMHBIE ciupThl. [lonydenue ykeyc -HO-3THII0BOTO 3(hrpa. OMBUICHHE KHpa.
B3aumoneiicTBre riroko3bl ¢ aMMHUAaYHBIM pacTBOPOM OKcuaa cepedpa. KauecTBenHast peakuus Ha
Kkpaxmai. /lokazaTenbcTBO Hanuuus (QyHKIMOHAIBHBIX TPYII B pacTBOpax aMUHOKHCIOT. ['openue
0enkoB (LIEPCTH WM NTHYBKX HepbeB). [[BeTHbIC peakinu OEIKOB.

JlaGopartopHsie onbIThI. 14. M3roToBnenue mozeneit MojieKkyn yriesoaopoaos. 15. CpoiicTsa
riaunepuna. 16, BsaumoseiicTBre Titoko3sl ¢ ruapokcuaom mMeau (11) 6e3 HarpeBanus u npu
HarpeBaHuu. 17. BzaumopeiicTBue Kkpaxmaia ¢ HOJIOM.

Tema 5. Xumust u sxu3b (1 yac) Yenosek B MUpe BENIECTB, MATEPHATIOB U XUMUYECKUX PEAKIIUH

T e M a 6 O6001ICHKE 3HAHKI 10 XUMHUH 32 KYPC OCHOBHOM IMIKOJIBI (3 u)

@u3nYeCcKHuil CMBICI OPSAKOBOIO HOMEPA IEMEHTA B IEPUOINYECKON CUCTEME XUMUUECKHUX
anemenToB /1. . MenneneeBa, HoMepoB nepuoja U rpynibl. 3aKOHOMEPHOCTH U3MEHEHHS CBOICTB
JJIEMEHTOB U UX COCIMHEHUH B IEPUOJaX U IPyIIax B CBETE MPEACTABIECHUN O CTPOCHUH aTOMOB
3JIEMEHTOB. 3HaU€HUE MEePUOIUIECKOI0 3aKOHA.

Tunbsl XUMHYECKUX CBA3EH U TUIIBI KPUCTAUNINYECKUX PEIIETOK. B3auMOCBA3b CTPOEHNUS U CBOWCTB
BELIECTB.

Krnaccudukaryst XuMUUECKHX PEakLUii 0 pa3IMYHBIM IPH3HAKaM (YHCIIO U COCTaB PEarnpyroIux 1
00pa3yronIuxcsl BEMIECTB; TETUIOBOM 3 EeKT; UCIOTb30BaHNEe KaTaln3aTopa; HalpaBieHNe; N3MEHEHUE
CTENeHEH OKHMCICHUs aTOMOB).

[TpocTsle u cnoxkHbIe BenecTBa. MeTaiuibl M HeMeTauibl. ['eHeTnueckue psabpl MeTalia, HemeTalia u
nepexoHoro Metaia. Okcuibl (OCHOBHBIC, aM(DOTEPHBIC M KUCIOTHBIC), THIPOKCHIBI (OCHOBAHHS,
amdoTepHbIe TUIPOKCHIBI M KUCIIOTBI) M COJIM: COCTaB, KJIacCH(DUKAIMS U 0OIIHe XUMUICSCKUE CBOWCTBA
B CBETE TEOPUU HIEKTPOIUTHUECKOM TUCCOLUAIMH U MTPEJICTABICHUN O OBD.



TemaTnuyeckoe NJIAHUPOBAHUE

Nen/n HanmenoBanue pasnena, TEMBI. Konngecrso
YacoB I10 pa3jienamM, TeMaM
Xumus 8 kiaace 68
1 Beenenue 4
2 ATOMBI XUMHUYECKUX HJIEMEHTOB 10
3 [IpocTeie BemecTBa 7
4 CoenquHeHUs] XUMUYECKUX JJIEMEHTOB 13
5 V3MmeHeHus: mpouCXOAsIIue C BEIECTBAMHU 10
6 Xumudeckuil mpakTukymNe | 4
7 PactBopenue. PactBopsl. CBolicTBa pacTBOpOB 18
HIIEKTPOJIUTOB
8 XuMudeckuil npaktukymNe2 2
9 Peseps 2
Xumus 9 kiace 68
1 Brenenue. OOmas xapakTepuCTUKA XUMHYECKUX 10
JIEMEHTOB U XMMUYECKUX peakuuil. [lepnonnueckuit
3akoH u [lepuonnyeckas cucremMa XMMHUECKUX
anemenToB [[. . Menaeneena
2 Meranb 17
3 Hemeranmst 26
4 [lepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX 7
BEIIECTBAX
5 XWUMUS 1 KU3Hb 1
6 OO6o01IeHNE 3HAHUI TI0 KYPCY XMMHUH OCHOBHOH HIKOJNBI | 3
7 Peseps 4




KanengapHo-temaTnyeckoe njaHupoBaHue 8 Kiacc

Nor\rt

HaumenoBanue pasaena
,TEMBbI

KonmuecTBo
YacoB I10
paszeinam,
TEMaM

Hara

o
IUIAHY

1o
¢bakry

Hcnonb3oBanue
obopyaoBaHus
uenrpa «Touka
pocta

Bgenenne.
IlepBoHavabLHBbIE
XHMHYeCKHe MOHATHS

4

[Ipenmer xumun. Bemecrna.

BBonHBII HHCTpYKTaX 110 T.0.

B KaOMHETE XUMUU.

08.09

Hudposas
naboparopus

[IpeBpawmenue Bemects. Posb
XMMUH B KU3HH OOIIECTBA.
Kparkuii ouepk ucropuun
XMMHUH.

09.09

CrpykTypa nepuoguyeckoin
CUCTEMBbI XUMUYECKHUX
anemenToB. JI.1.
MenneneeBa. 3Haku
XUMHUYECKUX 3JIEMEHTOB.

15.09

Xumuueckue popmybl.
OTHOCHUTENBHBIE aTOMHAS U
MOJIEKYJIIpHAsl MacCBhl.

16.09

ATOMBI XUMHYECKHX
3J1EMEHTOB

10

OCHOBHBIE CBEIECHUSA O
CTPOCHHUU aTOMOB.

22.09

N3MmeHenus B cocrase saep
aTOMOB XUMHYECKHUX
3JI€MEHTOB. 30TOIIbI.

23.09

CrtpoeHnue 31eKTPOHHBIX
000JIOYEK aTOMOB.

29.09

HN3menenne uncia
AJIEKTPOHOB Ha BHEIIHEM
JSHEPreTUYECKOM YPOBHE
ATOMOB XUMHUYCCKUX
aJieMeHTOB. MloHHAas CBSA3b

30.09

Hudposas

naboparopust
[udporoii
JaTYNK
TEMIIepaTyphI

BsauMonaeiicTBre aTOMOB
HeMetauioB. O6pa3oBaHue
MIPOCTHIX BEIIECTB
.KoBasienTHas HenonspHas
XUMUYECKasi CBSI3b

06.10

10

B3anmoneiictBre aToMOB
HeMeTtauioB. OOpa3oBaHue
MOJIEKYJ COETUHEHUM.
KoBanenTHas nonsipHas
XUMUYECKasi CBSI3b.

07.10

[udponas
nabopaTopust

Ludposoit naTunk

TEeMIEpaTyphbl

11

B3aumopeiictBrie aToMOB
MeTaJu10B. MeTauinyeckas
XUMHAYECKAS CBA3D

13.10

12

YPOK NOBTOPEHMUS 110 TEME
«ATOMBI XUMHUYECKUAX
3JIEMEHTOBY

14.10




13

YPOK OBTOPEHUS U
0000111eHNs 3HaHUH 110 TEME
«ATOMBI XUMHYECKHX
2JIEMEHTOBY

20.10

14

Kontponbhas paboTa mo teme
«ATOMBI XUMHUYECKUX
AIIEMEHTOBY.

21.10

Hpocnﬂe BeIIECCTBA

15

HpOCTI)Ie BCIICCTBA METAJIJIBI
1 HEMECTAJLJIBI.

27.10

Hudporas
naboparopust

16

KonuuecTBo BemecTna.
MousspHas macca.

28.10

17

MounsipHbIi 00BEM Ta30B

10.11

18

Pewmenne pacu€rHeix 3amad ¢
UCIIOJIb30BaHUEM MOJIIPHOU
MacChl M KOJIMYECTBA
BEIIECTBA.MOJISIPHBIA 00BEM.

11.11

19

HOBTOpeHI/Ie H 3aKpCIJICHUC
10 TCMC «IIPOCTLIC
BE€IICCTBa»

17.11

COGI[I/IHGHI/IH XUMHYECCKHUX
3JIEMECHTOB

13

20

CrerneHp OKUCICHUS

18.11

21

Cocrapnenue hopmyn
XUMHUYCCKUX COC]II/IHCHI/II;'I.

24.11

22

OKCH/IEBL.

25.11

23

Baxkueiinue okcuanl B
MPUPOJE U KU3HH YETIOBEKA.
BoopoiHbie coeTMHEHMSI.

[2Y

1.12

24

OcHoBaHUsg

02.12

JlaTauk pH-METp

25

Kucnorsl

08.12

JlaTuuk pH-MeTp

26

Conu

09.12

27

YPOK OBTOPEHUS U
3aKpEIUICHNs 3HAHUI

e

15.12

28

AmopdHuble 1
KpUCTAJUIMYECKHE BEIIECTBA.
Kpucrannuueckas peerka.
YucTele BemiecTBa U CMECH

16.12

29

AJMUHUCTpPATHBHBIN
KOHTPOJIb

22.12

30

MaccoBast 1 00bEMHAs JOIU
KOMIIOHEHTOB CMECH

23.12

31

Pewienne pacu€rHpIx 3a7a4.
IloaroroBka x
CaMOCTOSITEIILHOM padoTe.

29.12

32

[TpakTuueckas paboraNe 1.
[Tpuémer oOpameHus ¢
1a00paTOpHBIM
000pyI0BaHUEM.

12.01

[udposas
naboparopus
RELAB

HN3meHnenus npoucxoasimme
¢ BelecTBaMu

10

33

dusnyeckue SABICHUS B
XUMHUH XUMHUYECKHE
peakiuu. 3aKOH COXpaHEHHUS

13.01

Becnl
TEXHOXUMUYEC
KHUE WIH




MacChl BEIIECTB. XUMHUYECKUE
YpaBHEHHS.

JJIEKTPOHHBIE,
cBeya; Koiba
IJIOCKOJOHHAs
250 mut; J10KKa
JUISL COKUTAHMS

BeLLecTB

34 YpaBHEHUS XUMUYECKUX 1 19.01
peakuuii. Peakuun
pasioKEHMsI, COSMHEHUS,
3aMeIIeHUs

35 Peaxiun oOmena 1 20.01

36 Tubl XUMUYECKHUX PEaKIuid 1 26.01
Ha MPUMEPE CBOMCTB BOJbI

37 Pacuérel mo xumuyeckum 1 27.01
yYpaBHEHUSIM

38 Pemenue 3amau 1 02.02

39 Ypok MOBTOPECHHUS U 03.02
000011[eHNs 3HAHUI.

Pemenue 3amay

40 Ypok noBTopeHwHe. 1 09.02

41 KonTponbHas pabota.Ne2 10.02
«CoennHeHns XUMUYECKUX
3neMeHToB ,3MeHeHus
MPOHMCXOISIIHUE C
BEIIECTBAMM»

IIpocreiimue onepanuu ¢ 4
BELIECTBOM.(IPAKTHKYM)

42 [TpakTuueckas padotaNe2. 1 16.02 [Mudpoas
IIpocreiimue onepanuu ¢ nabopaTtopust
BemecTBamu. HaGmonenue 3a CrnupToBKa,
ropsiuieit ceevyon cBeYa. NpoOUpKH

43 [IpakTrueckas paboralNe3. 1 17.02 Hudposas
AHanu3 TOYBHI M BOJIBI. naboparopusi

Hatuuk pH

44 [TpakTuueckas padoraNed. 1 24.02 Hudposas
[Tpu3HaKy XUMUYECKUX naboparopust
peakuuit HaGop npobupox

45 [TpakTudeckas padorta Ne5. 1 02.03 Becwr
[TpuroToBnenue pacrsopa TEXHOXUMHYECKHE
caxapa M pacu€r ero WIIN 3JICKTPOHHBIE;
MaccOBOM JI0JIX B pacTBOpPE Kosiba

rutockooHHast 250
MJT; TOKKa
PacTBopnl. PacTBopenue. 18
Peaknuu noHHOr0 00MeHa

46 PactBopenue. Tunsl 1 03.03 [udposas
pactBopoB. PacTBopuMoOCTh naboparopust
BEIIECTB B BOJIC RELAB,gaTuux

AIIEKTPOIIPOBOTHO
CTU

47 DNEKTPOIUTHICCKAS 1 09.03
T CCOLIAAITHS

48 OCHOBHBIE NOJIOKEHUS 1 10.03 [Mpubop s
TEOPHH DJICKTPOTUTUIECKON OTTBITOB C

AuCCOoralnu.

AMEKTPUIECKUM




TOKOM,;
HUCTOYHHUK
ITOCTOSIHHOT'O
TOKa:
poOupKH,
JYYHUHKA, CITUPT
OBKa;

MPOOKH , MUHIET

49

HonHble ypaBHEHUs

16.03

50

CocraBneHue HOHHBIX
YpaBHEHUH peakiiuii

17.03

51

Kucnotsl, ux xknaccudukamms
U cBOMCTBAa XUMUYECKUE
CBOICTBA KHUCJIOT.

06.04

Hudporas
naboparopust

Jaarank pH

52

OcHoBaHus, UxX
KJIAaCCU(UKALIMS U CBOWCTBA.
XHUMHYECKUE CBOMCTBA
OCHOBaHUU

07.04

Hudporas
naboparopust

,Jatauk pH

53

Oxcunel u K1accupuKanus u
CBOMCTBa

13.04

Hudporas
naboparopust

natuuk pH

54

Conu ux knaccudukanus u
cBoiicTBa XUMHYECKHE
CBOMCTBA COJIE2H.

14.04

55

I'eneTnyeckas CBs3b MCKIAY
Ki1aCCaMH BCIICCTB.

20.04

56

OKHUCIUTEIBHO-
BOCCTAHOBUTEILHBIE
peaKIuy.

21.04

57

CocraBnenue ypaBHEHUN
OKHCIIHUTENbHO-
BOCCTaHOBUTEIHHBIX
peaKuui.

27.04

58

[ToBTOpEHNE 1O Teme
«Peaknun noHHOro 0OMEHa»

28.04

CBoiicTBa 3J1€KTPOJINTOB
(IpaKTHKYM)

59

[TpaxkTuueckas padotaNe6.
YcnoBus NpoTeKaHus
XMMUYECKUX PeaKkIMi MEeXIy
pacTBOpaMHM NIEKTPOIUTOB 10
KOHIIa

04.05

Ha6op
XAMHUYECKOH
MOCY/IbI

60

[TpakTuueckas pabora Ne7.
Pemenne
HKCIEPEMEHTANIBHBIX 3a/1a4.

05.05

Ha6op
XHUMHUYECKON
HOCY/IbI, TaTUUKH
1 dpoBoit
naboparopuu

61-62

[ToBTOpEHNE OCHOBHBIX
BOIIPOCOB Kypca

63

ITonroToBKka K HTOTOBOH
KOHTPOJIbHOM paboTe

11.05

64

ITonroTroBka K UTOTOBOH
KOHTPOJILHOM paboTe

12.05

65

[IpomexyTouHast aTTecTanus.
TectupoBanue

18.05

66

AHanu3 UTOroBoit paboThl

19.05




67 VYpok Koppeknuu 3HaHUI 1 25.05

68 VYpok -urpa «Msl 26.05
MIO3HAKOMMITUCH C XUMUECH)»

69 Hroroserit ypok 1

KaJICHI[apHO-TeMaTI/I'-IeCKOQ INIAHUPOBAHHUE.

9 xiacc (68 yacoB)

Ner\m | HaumeHoBaHue pasena, TeMBI. KonngectBo Hara HUcnons3oBan
4acoB o
paszenam, 1e
TEMaM. o0opyioBaHH
g LeHTpa
«Touka
pocrtay
o o
wiany | Qaxty
Beenenune. O0mas 10
XapaKTepUCTHKA XUMHYECKHX
3JIEMEHTOB H XHMH4YEeCKHX
peakuuii. [lepuoanueckuii 3aKoH
U NepuoAnYecKas cucremMa
XMMHYECKHX 3JIeMEHTOB.
1 XapakTepUCTUKA XUMUYECKOTO 1
3JIEMEHTA 110 €T0 MOJI0KEHUIO B
[Tepuoguueckoii cucreme [1.1.
MenpeneeBa
2 XapaKkTepucTUKa XUMHUYECKOTO 1 JlaTauk pH -
3JIEMEHTA 110 KUCIOTHO-OCHOBHBIM METp
CBOMCTBaM 00pa3yeMbIX UM
COCJIMHEHHUH.
3 AmdoTepHbIe OKCHJIBI U 1 Jatuuk pH-
THJPOKCHIBI. METp
4 [lepnonnuecknii 3aKoH 1 1
NEepUOJUUECKasi CUCTEMa
XUMHUYECKUX 3JIEMEHTOB.
S) XuMmunyeckas opranuzanus xkuBod u | 1 18.09
HEKHUBOU TPUPOJIBI.
6 Knaccugukanus XuMHIecKux 1 19.09
peaxiuii o pa3an4yHbIM OCHOBAHUSAM
7 [TonATHE 0O CKOPOCTH XUMHYECKON 1 25.09 Ludposas
peakuuu nabopaTtopu
s




[Mudposoii

JATYUK
TEMIIepaTyphl

8 Karanuzatopsi . 1 26.09

9 O00061menne no TeMe « Beenenue. 1 02.10
OOmras XxapakTepUCTUKA XUMHUYECKUX
AJIEMEHTOB U XMMHYECKUX PEaKLUil.

[lepuonuyeckuii 3aK0H U
NepUoANYECKas CUCTEMa
XMMUYECKHUX JIEMEHTOB.

10 KoHTposibHOE TecTUpOBaHUE. 1 03.10
MeraJuibl 17

11 [TonosxeHue METaLIOB B 1 09.10
[lepunonnueckoit cucreme. Obmue
¢u3nuecKkre CBONCTBAa METAJIIOB.

CraBbl.

12 XUMHUYECKUE CBOMCTBA METAILIIOB. 1 10.10

13 XUMUYECKUEe CBOWCTBA METAJLIOB. 1 16.10
Psan akTUBHOCTH METAJIOB

14 Mertannsl B mpupoae, oOuiue 1 17.10
crocoObI MONY4YEeHUsI METAIIJIOB

15 OO1ue moHATHS 0 KOPPO3HH 1 23.10
METaJJIOB.

16 [{eno4yHble METAIIIBI. 1 24.10 Jatuuxk pH-

MeTp,
TeMIIEPaTyPHBI
M TaTInuK
17 CoennHeHus 1ET0YHbIX METAJIOB 1 07.11 Jaruuxk pH-
METp

18 OOmias xapakTepucTuka meénouxHo- |1 13.11
3eMENIbHBIX METAIJIOB

19 Baxneiimue coenHeHNs 1 14.11 JaTtuuk pH-
MIETOYHO3EMENTBHBIX METAJLIOB. MeTp
[TpoBepounast pabota

20 ATIOMHUHHUIA.. 1 20.11

21 CoenquHeHUs aIIOMAHAS 1 21.11

22 Keneso, ero crpoenue, pusnueckue | 1 27.11 [udposas
U XUMUYECKHE CBOICTBA. nabopaTopust

RELAB

23 Ienernueckue psasl xenesa(ll)u 1 28.11
xenesa(lll). Baxueitne comu
xKemesa.

24 [Tonyuenue coennuenuit meramuioB u | 1 04.12 Hudposas
M3Yy4YEHHUE UX CBOUCTB.. nabopaTtopust
[Tpaktuueckas padoraNel RELAB,natu

UKH
TEeMIIepaTyphbl
»PH-
METP,3JIEKTPO
MIPOBOIHOCTH

25 Pemenue sxcnepuMeHTanbHbIX 3a1a4 | 1 05.12 Ludposas
1o teme «Metams». I[IpakTnueckas n1abopaTtopust
paboTtaNe2 RELAB,gatu

UKH

TEMIIEPATYPBI




apH-
METP,IICKTPO

MPOBOAHOCTH
26 [ToBTOpEeHue u 06001IEHNE TTO TEME 1 11.12
«Metamb»
27 Pemienne pacueTHbIX XUMUYECKUX 12.12
3agad
28 IToaroroBka K KOHTPOJIIbHON paboTe 18.12
29 KonTtponwsnas padoraNel mo Teme 1 19.12
«Metaibl». AAMUHUCTPATUBHBIN
KOHTPOJIb TI0 uToram 1 momyroust
Hemeranbl. 26
30 Hemerannbl: aTOMBI U IPOCTHIE 1 25.12
BCIIIECTBA.
31 Bomopon. 1 26.12
32 Bona 1 08.01 Ludposas
nabopaTopust
RELAB,
JATYUKH
TEMIIepaTyphbI
pH-METP,
AIICKTPOIPOB
0-JTHOCTH
33 ["amoreHpl. XUMHYECKHE CBOCTBA 1 09.01
34 Coenunenus ranoreHoB. [lonyuyenue | 1 15.01
rajjoreHoB. broiornyeckoe 3HauUeHUE
U TIpPUMEHEHHE TaJOTeHOB U UX
COETMHEHUH.
35 Kucnopon. 1 16.01 [Mudposas
nabopaTtopust
RELAB
36 Cepa u e€ coequHEeHHS. 1 22.01
37 CepHast KUCIIOTA U €€ COJIH. 1 23.01. Ludposas
OxucnuTenbHbIE CBOWCTBA CEPHOM naboparopus
KHUCJIOTHI. RELAB,
JTATIUKA
TeMIIepaTyphl
pH-METP,
AIIEKTPOIIPOB
0-JHOCTH
38 Pemenue 3anau u ynpaxHeHuUM. 1 29.01
[IpomMexyTOUHBI KOHTPOJIb.
39 A3zor. 1 30.01
40 Ammuak. Conu aMMOHHS. 1 05.02
41 Oxcuppl a3ora. 1 06.02
42 A30THas KUCIIOTa U €€ COJIU. 1 12.02 Hudposas
naboparopust
RELAB,
JATYNKA
TEMITEPaTyphI
pH-METP,
AIIEKTPOIPOBO

-THOCTH




43 Perenue 3amau u ynpaxHeHUH. 1 13.02
[ToBTOpEHNE KIIFOUEBBIX OHATHH 110
TeMe «A30T».

44 dochop u ero coequHEHUS. 1 19.02 Hudporas
MuHepasnbHble y100peHusl. naboparopust

RELAB,
JaTYUKA
TeMIepaTyphl
,PH-METD,
3IIEKTPOIIPOB
OJTHOCTHU

45 VYrinepo u ero cCoeIMHEHUs. 1 20.02

46 Oxcuapl yriiepoja. 1 26.02

47 VYrosbHas KMCII0Ta U €€ COJIN. 1 27.02 [udposas

JXKecTtkocTh BOJIBI M CIOCOOBI €€ mraboparopust

yCTpaHEHHUS. RELAB,
aTYNKA
TEeMIIEPATYPH,
pH-MeETp,
DIIEKTPOITPOBO
-HOCTH

48 Kpemunii. 1 04.03

49 Coenunenust kpemuaus. CrinkatHas | 1 05.03
IPOMBIIIJIEHHOCTb.

50 Permenne 3amaq v ynpaxkxHeHUN 10 1 11.03
TeMe IOArPYIIa Yriaepoaar»

TectupoBanue.

51 [Tonyuenue ,cobupanue u 1 12.03 [Tpubop s
pacrio3HaBanue ra3os. [Ipaktuueckas MOJTY4YCHUS
paboralNe3 ra3oB

52 Pemenue sxcnepeMeHTanbHbIX 3a1a4 | 1 18.03 Hudposas
no Teme «[loxrpymnmna kucmopoma. naboparopust
ITpaktuueckas padorta Ned RELAB,

JATYUKH
TEMITepaTypHl,
PH-METp,
AIIEKTPOIPOBO
J-HOCTH

53 Pemenue sxcrnepeMeHTanbHbIX 3a/1a4 19.03 [ludposas
no Teme «[loxrpymma azora ». mabopaTopus
[Tpaktuueckas padota NeS RELAB,

NaTYHKU
TeMIeparyp
,PH-METD,
BIEKTPOIIPOBO]
HOCTU

54 [ToBTropenue u 06o0menue no reme | 1 01.04
HEMETaJTBI.

55 KonTtponwsnas padota Ne2 o teme 1 02.04
«Hemeramns»

IlepBoHayanbHBbIC NOHATHSA 00 7
OpPraHnYecKUX BelecTBax

56 ITpenmeT opraHM4ecKON XHMUHU. 1 08.04
OcoOeHHOCTH OPTraHuYEeCKUX
BEILECTB.

o517 [TpenenbHbIE YIIEBOIOPOADI. 1 09.04




58 HenpenenbHble yrieBo10poabl. 1 15.04
DTHIICH U €T0 TOMOJIOTH.
59 Crnuprsl.. [Ipenenbubie 1 16.04
OJTHOOCHOBHBIE KapOOHOBBIC
KHCJIOTBHI.
60 Cnoxxnbie 3¢upsl. JKupsbi. 1 22.04
61 AMHMHOKUCIOTHI. benku. 1 23.04
62 VYrneBossl. [Tonmumepsr. 1 29.04
XuMHuse U KU3HbD. 2
63 UYenoBek B MUpE BEILECTB, 2 30.05 [Mudposas
MaTepHaJOB U XUMHUECKUX PEAKLIUH. naboparopust
RELAB,
JATYHKH
TEMITEPaTypHhI
,PH-METD,
AIIEKTPOIPOB
OJHOCTH
IloBTOpEHHE.. 3
64 [ToBTOpPEHNE OCHOBHBIX BOIIPOCOB 1 06.05
Kypca
65-66 | [loBTOpEeHNE OCHOBHBIX BOIIPOCOB 1 07.05
Kypca 13.05
67 HrtoroBast KOHTpoJbHAsA paboTa 1 14.05
68 AmnHanu3 UToroBoit paboThl 1 20.05
69 HToroBsrii ypok 1 21.05

YueOHO-MeTOAUYECKOE 00ecTIeUeHne

1. Asropckas mporpamma O.C.I'abpuensina, coorBercTBytomas deaepanbHomMy [ocynapcTBeHHOMY
o0pa3zoBaTeabHOMY CTaHIApPTy OCHOBHOrO 0O0miero oOpa3oBaHusi M JAOMyIleHHas MMHUCTEPCTBOM
obpazoBanus n Hayku Poccuiickoit @enepamun (O.C.I'abpuensta [Iporpamma kypca xumuu aist 8-9
KJ1accoB odmieoOpazoBarensHbIX yupexxaenuii / O.C.I'abpuensn. — M.: [Ipoda, 2012r.).
2. I'abpuensn, O.C. Xumus. 8 knacc: y4ue0. 1 ooueoobpasoBarenbhbix yupexaenuit /0.C. ['abpuensh.-
2-e u3n. crepeorun.- M.: Jlpoda, 2013.-286 c.
3. T'abpuemnsn, O.C. Xumus. 9 xnacc: yueonuk /O.C. I'abpuensn, B.M. Cuornazos, C.A. Cnaakos. -M.:
Hpoda, 2014.-158 c. — (Haurarop).
4. Tadbpuensia, O. C. HacronpHas kHura yumtens. Xumus. 9 k 1.0 meromuueckoe mocobue / O. C.
I'abpuensn, . I'. Octpoymos.- M.: [lpoda, 2010
5. Tabpuensia, O. C. Xumus. 9 kiacc.. KOHTPOJBbHBIE W MpoBepouHble paboThl kK y4eOHMKY O. C.
[abpuensua «Xumus. 9/ O. C. T'abpuens, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: Ipoda, 2009r.
6. 'abpuensn, O. C. U3yyaem xumuto B 9 ki.: mumaktuyeckue marepuansl / O. C. Tabpuensn, W. T.
Octpoymos.- M.: bauk mroc, 2009r.
7. TI'abpuensHn, O. C. Pabouas terpanp. 9 k ja1. K yuebnuky O. C. I'abpuensna «Xumus. 9»/ O. C.
Iabpuensn, A. B. Slmykosa. - M.: [Ipoda, 2012r.
8. I'abpuensn, O. C. Xumus B Tecrax, 3anadax, ynpaxsenusx. 8— 9 ki. / O. C. I'abpuensn, H. 1. 8
Oo6opynosanue nenrpa «Touka pocra»
Hudposas (komnbloTepHas) Jadoparopus (LIJI), nporpamMmmHo-anmapaTHbIH KOMIUIEKC,
JaTYNKOBas CUCTeMa —  KOMIUIEKT Y4eOHOro oOOOpyHOBaHMs,  BKJIIOYAIOIIUIL
U3MEPUTENbHBIH  OJOK, UHTEepdeiic KOTOpPOro IMo3BOJsSeT oOecrneuynBaTh CBSI3b C
IIEPCOHAIBHBIM KOMIIBIOTEPOM, U HAOOP JaTYMKOB, PETUCTPUPYIOIUX 3HAUEHUS pa3INIHbIX
(bU3NUECKUX BEITUYHH.
. JlaTynk TemMmepaTypbl TEPMONAPHBINH NpEAHA3HAYEH U1 U3MEPEHUs TeMIepaTyp 10
900 °C. Hcnoab3yeTcs MpH BHIMOJIHEHUH PAadOT, CBA3AHHBIX C M3MEPEHUEM TEeMIepaTyp
IUIAMEHH, IUIaBJICHUSA u pasnoxeHus BEILIECTB.



JlaTYUK  ONTHYECKOH TUIOTHOCTH (KOJOpHMeETp) — TMpeJHa3HadeH Juis
M3MEPEHUS ONITUYECKON IUIOTHOCTH OKpAIIEHHBIX pPAcTBOpoB. Mcmonb3yercst mpu
u3ydyenun Tem «PactBoper», «CKOpocTh XMUMHUYECKUX PEaKLuii»,

OIIpEEIeHNH KOHIICHTPAIIMN OKPAIIEHHBIX HOHOB.
JMatuuk pH npennHasHaueH nans u3MepeHus BogopofHoro mnokxasarens (pH)
BOJIHBIX PAaCTBOPOB B PAa3IHYHBIX CCICAOBAHUSIX 00BEKTOB OKPY)KAIOIIEH Cpebl.

JlaT4yuK  JJIEKTPONPOBOAHOCTH  NPEAHA3HAYECH  JUISI  U3MEPECHUS
YACIBbHOW JJIEKTPONPOBOJHOCTA  KUAKOCTEW, B TOM YHCIE U

BOJHBIX pacTBOpoOB BewmecTs. llpuMensiercss 1Opu  HM3YyYEHUU  TEOPUHU
JNIEKTPOJIUTHYECKON JUCCOLMALNH, XapPAKTEPUCTUK BOIHBIX pactBopoBlaT4nK
XJIOPUA-WOHOB  HCIIONB3YEeTCSd IS KOJIM4YECTBEHHOTO

OTIpe/ICTICHHsI COJIEpPKaHUs MOHOB XJIOpa B BOJHBIX pPacTBOpax, MOYBE, MPOIYKTaX
nutanus. K gatdymky moakimrodaercs  MOHOCENeKTUBHBIN  anektpon (MCD)
(paboumii  BJMEKTPOM), TMOTEHIMAT KOTOPOTO 3aBUCHT OT  KOHIICHTPAIUH
OMpEJIENIIEMOro HOHa, B IAHHOM Cliydae oT KoHleHTpauu anunonoB Cl. Tlorenmuan
HNCD  onpenensiOT  OTHOCUTENBHO  JJIEKTPOJa CpaBHEHHs, KakK IPaBUIIO,
XJI0pcepeOpstHOTO.

JlaTYMK HUTPAT-MOHOB TIpeIHAa3HA4YeH /s KOJMYECTBEHHOTO OMpeAeNeHUs
HUTPATOB B PA3IUYHBIX OOBEKTaX OKpYKalolleil cpeibl: BoJe, OBouIax, (QpyKrax,
KOJIOACHBIX U3ACIUIX U T.]I.

Muxkpockon uu(poBoii npenHazHadeH A u3ydeHust (GOpMbl KPUCTAIUIOB U HAOIIOACHHUSA 32
POCTOM KpPHUCTAJLJIOB.

IInnerka-go3aTop — TMpHCIOCOONEHUE, UCIONb3yeMoe B JabopaTopuu s
OTMEpHBAHMS  ONPEIASIEHHOT0 00BEMA KHIKOCTH. [IWIETKH  BBIMYCKAIOTCS
NEPEeMEHHOT0 ¥ TOCTOSHHOTO 00béMa. B koMmmiekTsl  obopymoBaHus  Ais
MEIWIIMHCKUX KJIACCOB BXOMSAT YAOOHBIC MUIETKU- J03aTOPhI OJHOKAHAIBHBIC,
MO3BOJSIONINE HACTPOUTh HEOOXOAMMBIN 00BEM OTOMpaeMoOl >KUIAKOCTH B TPEX
pa3IMYHBIX JTHANa30HaX.

banss koMOMHUpOBaHHAsi TpeJHA3HAUYEHA [JIsl HarpeBa CTEKISHHBIX U (apdopoBbIX
COCyZOB, Korja TpeOyeTcsi co3/laTh BOKpPYT HAarpeBaeMoro cocyjia paBHOMEpPHOE
TEeMIepaTypHOe Toje, U30eXaTh HUCIONb30BAHUSA OTKPBHITOTO IJIAMEHH U PAaCcKaIEHHOU
anekTpuueckor cnupanu. Kopmyc KOMOMHMpOBaHHOW OaHU CHAENaH U3  aTIOMUHUS.
KunakoctHas dYacTh KOMOMHHUPOBAHHOW OaHM 3aKpBIBAETCS KOJBI[AMH PA3IUYHOTO
JTaMerpa.

[IpuGop Ans mojy4eHUsi ra3oB HCIONb3YETCS I MOJNy4EHUS HEOOIbIIUX

KOJIMYECTB ra30B. BOAOPO/Ia, KUCIOpoaa (U3 TIEPOKCUIA BOJOPOA), YIIICKUCIOTO

rasa.



