


1. IosicHuTe/IbHAYA 3aMMCKA

Pabouas mporpamma Kypca XWMHH Ui OCHOBHOM IIKOJIBI COCTaBJICHA HA OCHOBE
(denepalbHOTO  TOCYAAPCTBEHHOTO CTaHAAapTa OCHOBHOTO 00miero oO0pa3oBaHuA,
MPUMEPHONW TPOTpaMMbl  OCHOBHOTO 00mIero oO0pa3oBaHWA ¢ HCHOJIb30BAHHUEM

aBTOPCKOM nporpammel Kypca noa peaakiuei O.C. I'abpuensna.

B MBOY mikona Nel ¢. Xopoap ucnons3zyercs o0opyioBaHue IIEHTa « Toduka pocTay,
obecrieunBaeTCa peanu3anus 00pa30oBaTENbHBIX TPOTPAMM  €CTECTBEHHOHAYYHOM
HaIPaBIICHHOCTH, pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSAMH 3aKOHOAATCIIHCTBA
B c(epe obpazoBanms ¢ ydeTtoM pekomeHmarui deaepaabHOTO omeparopa yaeOHOTO

npounecca « XaMus».

HUcnonb3oBanue oOopyaoBaHus IeHTpa « Todka pocTay MPU peaau3aluu JaHHOU

00pa3oBaTeIbHON MPOTPAMMBI MO3BOJISET CO3/IaTh YCIOBUA:
- JIS pacIIupPEHns COASPKAHM IITKOJIBHOTO XUMHYECKOT0 00pa30BaHus;

=1JIs1 ITIOBBIIICHU A MO3HABATCIbHOM aKTUBHOCTH O6y‘{aIOH_II/IXC$I B eCTeCTBeHHOHaquOﬁ

obnacru;

-1JIs1 Pa3BUTHUS JTUYHOCTH peOCHKa B Mpolecce OOyUEHHS XHUMHH, €r0 CIIOCOOHOCTEH,

(hopMupOBaHUS U YAOBICTBOPEHUS COMHMATEHO 3HAYMMBIX HHTEPECOB U IOTPEOHOCTEHH;

=11 pa6OTI>I C OJapCHHBIMH INKOJIbHUKAMH, OPraHu3alliid WX PA3BUTHA B PA3JIMYHBIX

obJacTsax 00pa30BaTEIbHON , TBOPUECKOH ACATENHHOCTH.

[Tpumenss mudpossie madoparopuy Ha yPOKaX XUMHWH, yYalIAeCs: CMOTYT BBITIONHATH

MHOKECTBO J1JA0OPaTOPHBIX padOT SKCIEPUMEHTOB T10 MTPOrpPaMMe OCHOBHOM IITKOJIBI.

B ocHOBY Kypca nO0KEHBI CACAYIOIINE UACH:
e MaTepUabHOE EUHCTBO U B3aMMOCBA3b OOBEKTOB 1 ABJICHUM MPUPOJIbI;
e Beayliasg poJib TEOPETHUYECKUX 3HAHMU JJi1 OOBACHEHHUS M IMPOTHO3MPOBAHUS
XAMHWYECKUX SBJICHUH, OLICHKN WX MPAKTHYECCKON 3HAUMMOCTH,
® B3aMMOCBA3b KAUECTBEHHONW M KOJIMYECTBEHHOM CTOPOH XMMHUYECKHUX OOBEKTOB

MAaTCPHUAJIBHOIO MHpPA,



® pPA3BUTHEC XHWUMHYECCKOM HAYKHM W TMPOU3BOJACTBO XHWMHYECKUX BEIIECTB
Y MaTepUAJIOB Il YJIOBJIETBOPEHHS HACYIIHBIX MOTPEOHOCTEH ueoBEeKa M
00111eCTBA, peIIeHUS rIT00aTbHBIX MPOOJIEM COBPEMEHHOCTH,

® TCHETUYECKAsA CBA3b MEXKY BEIICCTBAMHU.

OTH uaen pean3yloTcs B Kypce XMMHHW OCHOBHOHM IITKOJBI MyTEM JOCTHIKCHHUA
CIICAYIOIUX LeJIeH:

* @opMHpOBAHHUE Y YUYAIIUXCSA XUMHUUYECCKOW KApTHHBI MHUpPA, KaK OPraHUYECKOH
YACTH €r0 LEJTOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI.

*PazBuTHE TI03HABATCIIBHBIX MHTEPECOB, WHTCIUICKTYAJIbHBIX M  TBOPUYECKUX
CIOCOOHOCTEH ydallMXcsi B MPOLIECCE M3YUCHUS UMW XMMHUUYECKONH HAyKu W €€ BKJIa/la B
COBPEMEHHBI HAYYHO-TEXHUUYECKHUHA Tporpecc; (GOPMHUPOBAHNE BAKHEUIIHX JIOTHUECKHIX
oTiepanuii MBIIIICHUA (aHAIHM3, CHHTE3, 0000IEHNE, KOHKPETU3AIlAs, CPAaBHEHUE U JIP.) B
MPOIECCE TMO3HAHUA CHUCTEMBI BAXKHECUIIIMX TMOHATHMW, 3aKOHOB W TEOPUHA O COCTABE,
CTPOCHHUU U CBOMCTBAX XUMHUYECKUX BEIIECCTB.

* Bocnutanue yOeXIEHHOCTH B TOM, YTO IPUMEHECHHE TMOJYyUYCHHBIX 3HAHUU |
YMEHHUIA MO0 XUMHUHU SABJACTCS OOBEKTUBHOM HEOOXOAMMOCTHIO JiJisi O€30MacHOi paboThl ¢
BEIIICCTBAMHU M MaTepHualiaMy B OBITY M HA TPOM3BOJICTBE.

*OBJaseHHe  KJIKYEBbIMH  KOMIETEHIHSIMH:  YueOHO-MIO3HABATEIIbHBIMU,
nH(POPMAITHOHHBIMH, IICHHOCTHO-CMBICIIOBBIMHU, KOMMYHHKATHBHBIMHU.

JIms  TOCTWOKEHHMS JTHX TENe B Kypce XWMHM Ha CTYNMEHHW OCHOBHOTO OOIIEro
o0Opa3oBaHMsI PEMIAIOTCA CACAYIONINE 3a1aUH:
* (opmupyroTcs 3HaHHWS OCHOB XMMHYECKOW HAYKH — OCHOBHBIX (AKTOB, TIOHSATHH,
XUMUYECKHAX 3aKOHOB W TEOPHIA, BRIPAXKCHHBIX TTOCPECTBOM XUMHUECKOTO SI3bIKA;
* pa3BuBalOTCA yMeHHA HaOmogarh HOOBACHAIOT XUMHUYECKHE  SABJICHHUS,
MIPOUCXOJISIINAE B MPUPOJIC, TAOOPATOPHBIX YCIOBUAX, B OBITY M HAa TPOW3BOJICTRE,
* MpUOOPETAIOTCS CHEUHUAIbHBIE YMEHUA W HABBIKK MO 0€30MacHOMY OOpaIlEHUIO C
XUMUYECKAMH BENICCTBAMH, MaTepHUajaMid | TIPOIECCaMU,
* (opmupyeTcsa ryMaHUCTHUECKOE OTHOTICHHE K XUMHUH KaK TMPOU3BOAUTEIILHOMN CHIIe
00111eCTBa, C MOMOIIBIO KOTOPOH PelIaloTcs riio0aabHbie MPOoOJEMbl YEIOBEUECTBA;
* OCYIIECTBIIACTCA WHTETPAlAA XWUMHUYECKOW KAPTHHBI MHpa B €AUHYIO HAYyYHYIO
KapTHHY.



2.00masi xapakTepucTUKA y4eOHOro npeamera
B cootBercTBMM ¢ eneparbHBIM TOCYMapCTBEHHBIM 00pPa30BATEILHBIM CTaHAAPTOM

OCHOBHOTO 00I11eT0 00pa30BaHMs yUallluecs TOJHKHBI OBJIAJAETh TAKUMH MO3HABATEIbHBIMHU
y4eOHBIMH JCHCTBUAMHM, Kak yMeHHe (DOpMyJIHpoOBaTh MPOOIEMy W THIOTE3y, CTaBUTH
eI W 33J]a4d, CTPOUTH IUIAHbl JOCTHIKCHHUS LEIEH W PEIICHHUS MOCTABJICHHBIX 3a/a4,
MPOBOAUTh SKCOEPUMEHT KM HA €ro OCHOBE J€aTh BBIBOAbI M YMO3AKIIFOUCHUA,
MPEACTABIATh UX W OTCTAWBATh CBOK TOUKY 3peHHA. KpoMme 3Toro, ydammecs JOIKHbBI
OBJIAACTh TMPHUEMAMH, CBI3aHHBIMHU C ONPEACIICHAEM IOHATHI: OrpaHUYMBATh HX,
OMHUCHIBATh, XapaKTepH30BaTh W CcpaBHMBATh. Clea0oBaTENbHO, MPH HW3YUCHUH XUMHH B
OCHOBHOM IIKOJI€ ydaIuecs AOJDKHBI OBIIAJAETh YUCOHBIMU JICHCTBUSAMHU, MO3BOJISIIOIIMMU
MM JOCTHYb JIMUHOCTHBIX, TIPEAMETHBIX M METalpPeaAMETHBIX 00pa30BaTEIbHBIX
PEe3yabTaTOB.

IIpennmaraemas mporpaMma MO XHMHH PacKpbiBaeT BKJIAJ YyueOHOro mpeaMmera B
JOCTHI)KEHHE 1IeJIe OCHOBHOrO 0O0Iero oOpa3oBaHUS W ONpEAeNdaeT BaKHEHIHE
COJZICpKATEIIbHBIC TUHUW NPEAMETA:

* «BEIIIECTBO» — 3HAHHUE O COCTaBE M CTPOCHHHU BEIIECTB, MX CBOMCTBAX M OMOJOTHUYECKOM
3HAYCHWH,

* (XMMHUYECKAs PEAKIUsA» — 3HAHUE O MPEBPAIIECHUAX OJHUX BEIIECTB B JPYTHE, YCIOBUAX
MPOTEKaHU TaKUX MPEBPAIICHUN B CIOCO0aX yNpaBaeHUS PEaKIIUsIMU,

* (IPUMEHECHHUE BEIECTB» — 3HAHHWE M OMBIT 0€30MacHOro OOpallleHHs C BEIIECTBAMM,
MaTepHuajaMM U TpolieccaMu, HeoOXO0AMMBIMHU B OBITY M Ha IPOU3BOJICTBE;

* «A3bIK XUMHUH» — ONECPUPOBAHUE CUCTEMON BAXKHECHIIINX XUMHYECKUX MOHATHHA, 3HAHUE
XAMHYECKONM  HOMEHKIIATYPbl, a TAaKXKE€ BJAJICHUE XWUMWYECKOM  CUMBOJIMKOMN
(xuMuueckuMu (hOpMyJIaMHu U YPAaBHCHHUSIMH ).

3. MecTo y4yeOHOr0 npeaMeTa B yUeOHOM IJIaHe
XuMusl B OCHOBHOM 1ikoJie u3ydaercs 8 u 9 kiaccax. OOuiee uncio yueOHbIX 4acoB 3a 2
roga oOydenus coctasuser 138,u3 uux 70 (2 u B Heaemo) B 8 kmacce, 68y (2 daca B
HezAenmo) B 9 kiacce.
[Ipennaraempiii Kypc XOTS M HOCHT OOILIEKYJBTYPHBIH XapakTep W HE CTAaBUT 3aJauy
npodeccuoHaTbHOW MOATOTOBKM OOYy4aroOIUXCs, TE€M HE MEHee TO3BOJIACT UM
OTIPEAEUTHCS C BRIOOPOM TIpodiisi OOyUEHHUsSI B CTAPIIIEH MIKOJIE.

3HAYUTEIIFHOS MECTO B COACPIKAaHHHU Kypca OTBOJMTCS XUMHUCCKOMY SKcrepuMeHTy. OH
OTKPBIBAET BO3MOYKHOCTH (DOPMHUPOBATH Y YUAIUXCA CIICITHATIBHBIC TIPEAMETHBIC YMCHUS:
— padoTarh ¢ BEIIECTBAMHU,
— BBITIOJTHATPH IMMPOCTHIC XMMHUUYSCKHUE OIBITHI,
— VUUT MIKOJbHHKOB O€30IaCHOMY M AKOJIOTHYECKH TIPaMOTHOMY OOpAICHHIO ¢
BEIICCTBAMH B OBITY U HA IPOU3BOJICTBE.



[Tporpammoii ipeyCMOTPEHO IPOBEICHHUE:

8 kiacc

KOHTPOJIbHBIX padoT — 4 yaca,

MPAKTUUYECKUX PAdbOT — 7 4acoB.

9 knacc

KOHTPOJbHBIX padoT — 4 yaca,

MPAKTUYECKUX PAdbOT — 7 4acoB.

Cpok peanuzaiuy yueOHOM nporpamMmbi- iBa Y4€OHbIX roja

4. JINYHOCTHBIE, MeTalNPeIMETHbIE U MPeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS Kypca
XUMHUH

[To 3aBepuIeHUIO Kypca XMMUU HA 3Tale OCHOBHOTO 00IIero o0pa3oBaHus
BBIMYCKHUKH OCHOBHOM IIIKOJIBI TOJIXKHBI OBJIAICTh CICAYIOIMMHU Pe3yibTaTaMHu:

JINYHOCTHBIE pe3yJIbTATHI:

1) ocoznanue cBoel >THHYECKOW TPHUHANICKHOCTH, 3HAHWE MCTOPHH XUMHUH W BKJIaAa
POCCUNCKON XUMUYECKON HAYKU B MUPOBYIO XUMHIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUSA K TIO3HAHWIO XWMHH, TOTOBHOCTH
Y COCOOHOCTH YYalUuXcs K CAaMOPa3BUTHIO U CaMOOOPAa30BaHUIO HA OCHOBE M3YUYEHHBIX
(hakTOB, 3aKOHOB W TCOPHI XMMHH; OCO3HAHHOTO BHIOOPA W TOCTPOSHUE WHIUBU Ty AIbHON
00pa3oBaTeIbHON TPACKTOPHUH,

3) @opmuposanue MENOCTHONW €CTECTBEHHO-HAYUYHOW KApTHHBI MHpPA, HEOTHEMIIEMOW
YACTBIO KOTOPOU SABJISAETCA XMMUUYECKAs KapTUHA MUPA,

4) osraoenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHS HAYKH H
OOI1IECTBEHHOW MPAKTUKH, B TOM YUCJIE U XUMUUYECKUM;

5) oceoenue conmuanbHBIX HOPM, TIPABIIT TIOBEACHHUS, POJicH U (JOPM CONMATHLHOM KU3HA B
COILMyME, MPUPO/JIC Y YACTHOMN KMU3HU HA OCHOBE PKOJIOTMUECKON KYJIbTYpbl U 0€30MaCHOTO
oOpallleHHs C BEIIECTBAMU U MaTE€pUaJIaMU;

6) ¢popmuposarnue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHUH CO CBEPCTHUKAMHU W
B3pPOCJILIMM B TMpoliecce 00pa3oBaTeiabHON, OOIIECTBEHHO TOJIE3HOH, y4eOHO-
HCCJIEA0BATEIbCKONW, TBOPUECKOW M APYTUX BUAOB ACATEIBHOCTH, CBA3AHHBIX C XUMUEH.

MeTtanpeaMerHbie pe3yJbTAThI:
1) onpeoenenue neneri cobCTBEHHOTO OOYYEHUS, MOCTAHOBKA W (HOPMYITUPOBAHHE I
ceOs1 HOBBIX 3a4a4;



2) niaHuposaHuemyTed NOCTHIKCHHS JKEITaeMOTo pe3yibrata OOyUeHHsS XWMHH Kak
TEOPETUUYECKOTO, TAK U SKCIIEPUMEHTAJIBHOTO XapaKTePa;

3) coomHecenue CBOMX NCUCTBUI C TUIAHUPYEMBIMU PE3yIbTaTaMU, OCYUjeCmBEIeHUe
KOHTPOJSL CBOEM JEATENbHOCTA B MPOLECCE MOCTHIKCHHS pPE3yJbTara, onpeoeieHue
Ccroco0OB JACHCTBUI TPU BBIMOJHECHUM JIAOOPATOPHBIX M MPAKTUYECKUX PpadoT B
COOTBETCTBUM C MPaBUIAMU TEXHUKU O€30MACHOCTH;

4) onpedeneHue WCTOUHWKOB XUMHYECKOW WHOpPMAIMU, MOJYydCHWE W aHAM3 €&,
co3maHue NHGOPMAIIMOHHOTO TTPOAYKTA U €T0 TIPE3CHTAIINS,

5) wucnonv3oeanue OCHOBHBIX WHTEJUICKTYAJbHBIX OTEpalldii. aHaiW3a W CHHTE3a,
CPaBHCHUS W CHCTEMAaTW3alMu, OOOOIICHUS W KOHKPETHU3ALUH, 6bisgleHue TPUINHHO-
CIICACTBEHHBIX CBS3EH W MOCMpoeHue JOTHUECKOTO PACCYXKICHHUS U YMO3AKIIIOUCHUS
(MHAYKTHBHOTO, NEAYKTUBHOTO W TO aHAJOTWW) HA MaTepuajie €CTeCTBEHHO-HAYWYHOTO
COZIEpKAHUS;

6) ymenue co3maBaTh, MPUMEHATH W MPEOOPA3OBBHIBATH 3HAKH W CUMBOJIBI, MOJACIH W
CXEMBbI JJI pelICHUs YUYEOHbIX U MO3HABATENIbHBIX 33/1a4;

7) opmuposanue u pazgumue 3KOJOTHUESCKOTO MBINMUICHUS, YMEHUE TPUMEHSTh €T0 B
MO3HABATENIbHON, KOMMYHWKATUBHOW, CONMAJBHON TMPaKTHKE | MPodecCrnoHaNbHOM
OPUEHTAIUH,

8) cenepuposanue nnei N ONPEACICHAE CPEACTB, HEOOXOUMBIX IS UX PeaTN3allvu.

IIpexmeTHbBIE pe3yIbTATHI:

1) ymenue obGo3HAUATH XWMHUYECKHE SJIEMEHTHI, HA3bIBATh WX M XapaKTEPU30BaTh HaA
OCHOBE MOJIOKEHUS B neproandeckon cucreme J[. 1. Menaeneesa;

2) ¢opmynuposanue W3YUSHHBIX TOHSATHI. BEIIECTBO, XUMHYECKUN DIIEMEHT, aTOM,
MOJICKYJIa, WOH, KaTHOH, aHWOH, MPOCTOC M CJIOKHOE BEIIECTBO, XMMHUUYECKAs PEAKIIHS,
BHJIbl XUMHUCCKUX PEAKIMH U T. 11.;

3) onpeodenenue mo ¢opMynaM COCTaBa HEOPTAaHWUYECCKHUX W OPTAaHMUYCCKUX BEIECTB,
BAJICHTHOCTH aTOMOB XUMHUYECKHX 3JIEMECHTOB WJIN CTETICHN WX OKHCJICHUS,

4) nonumarnue nHGOPMAIIANA, KOTOPYIO HECYT XUMHUECKHUE 3HAKH, (DOPMYJIBI i YPABHEHHS,

5) ymenue rknaccugpuyuposams NMPOCThIC (METAIIBI, HEMETAIIB, OJaropoHBIE Ta3bl) W
CJIOKHBIC (OMHApHBIE COCAWHCHHS, B TOM UHWCJIE W OKCHJbI, a TaKKE THAPOKCHIBI —
KHUCJIOTBI, OCHOBaHUS, aM()OTEPHBIE THAPOKCHIBI — W COJIH ) BEIIECTBA,

6) gpopmyruposanue TEPUOANUECKOTO 3aKOHA, 00BsCHEHUe CTPYKTYPHl M WHGOpMAIIHNH,
KOTOPYKO HECET MepuoANYECcKas cucTteMa xumuueckux snemeHToB [I. M. Menneneesa,
packpeimue 3HAUCHAS TIEPUOANICCKOTO 3aKOHA,

7) ymeHue xapaxkmepuzoeams CTPOSHUE BEIIECTBA — BHJIBI XUMHUUYCCKUX CBA3CH W THITHI
KPUCTALTHUECKUX PEHIETOK;



8) onucanue cTpoeHUA aTOMOB XUMHUECKUX JIEMEHTOB C TTOPSIAKOBHIMU HOMepamu 1—20
u 26, omobpadicenue uxX ¢ IOMOIIBIO CXEM,

9) cocmasnenue GopMya OKCHUIAOB XUMHYECKHAX DJIEMEHTOB M COOTBETCTBYIOITUX WM
TUAPOKCUIOB;

10) wanucanue cTPyKTYpHBIX (HOPMYT MOJEKYJSIPHBIX COSAMHEHUN W (POPMYITHHBIX
€JIMHUIl MIOHHbBIX COCMHEHUHN 0 BAJICHTHOCTH, CTCIICHU OKUCIICHHS WM 3apsily HOHOB;
11) ymenue gpopmynuposames OCHOBHBIE 3aKOHBI XWMHWH: MOCTOSIHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOCHUSA, COXPAHEHU S MACChl BEIIECTB, 3aKOH ABOTaJIpo;

12) ymenue gpopmyruposames OCHOBHBIC TOJOKECHHUS aTOMHO-MOJICKYJISIPHOTO YUYEHUS H
TEOPHUU ANEKTPOJIMTHUECKON JTUCCOLUALINH;

13) onpeoenenue mpwW3HAKOB, YCIOBHI TPOTEKAHWS MW TPEKPAIICHUS XHUMHUYCCKUX
peakuui,

14) cocmasnenue MOACKYJSIPHBIX YPaBHCHUH XUMHUYECKHAX PEAKITUH, TIOTBEPKIAFOIITIX
o0IllMe XUMHUYECKHE CBOMCTBA OCHOBHBIX KJACCOB HEOPraHWYECKUX BEIIECTB U
OTPAKAOIINX CBA3U MEKY KJIacCaMHu COCAMHEHUH;

15) cocmasnenue ypaBHEHUH peakiii ¢ ydacTHEM 3JICKTPOJIUTOB TAKXKE B HOHHOM (popme;
16) onpeoenenue MO XWMWYECKWM  YPAaBHCHHSIM  TPHHAMICKHOCTH  PEAKIIHAMA
K OMpPEACAEHHOMY THITY UJIU BUY;

17) cocmasnenue ypaBHEHHI OKHUCIHMTEIILHO-BOCCTAHOBUTEBHBIX PEAKIMHA C TTIOMOIIBIO
METO/1A 3JEKTPOHHOTO OanaHca;

18) npumenenue NOHATHIA «OKHUCICHHE» W «BOCCTAHOBJICHWE» [UIS XapaKTCPUCTUKH
XUMHUUYECKUX CBOMUCTB BEIIECTB;

19) onpeodenenue ¢ mMoOMOIIBIO KaYECTBEHHBIX PEAKIUil XJIOPHUI-, CyJb(dar- u kapOoHAT-
AHUOHOB YU KaTUOHA aMMOHUSI B paCTBOPE;

20) oOvscHeHue BIUAHAS PA3IAYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKITHIA;

21) ymenue xapaxmepuzoeame TIONOXKEHUE METAIOB W HEMETALIOB B IMEPUOANUCCKOM
CHUCTEME DJIEMEHTOB, CTPOCHHE WX aTOMOB W KPHUCTALIOB, 00mmMe (U3HUECCKHE U
XUMHUYECCKHE CBOMCTBA,

22) 06vsicHenue MHOTOOOpA3Hs TPOCTHIX BEIIECTB ABJICHUEM aJUTOTPOITUN C YKa3aHUEM €€
MPUYKH;

23) ycmanognenue pazauduil THIPO-, TAPO- U HICKTPOMETALTYPTHN U ULTHOCIPUPOSAHUE
ATUX PA3IUUUil TPUMEPAMU MPOMBIIIEHHBIX CIOCOOOB MOJIyYEHUSI METAILJIOB;

24) ymenue oasame 00myr0 Xapakrtepuctuky siaementoB [, I, VIIA rpymm, a Takke
BOJIOPO/IA, KUCIIOPOa, a30Ta, cephl, docdopa, yriaepoaa, KpeMHHS U 00pa30BAHHBIX UMH
MPOCTHIX BEIIECTB M BAKHEUINIAX COCIWHCHWN (CTPOCHWE, HAXOXKICHUE B MPHUPOJE,
MoJTydeHue, PU3NUECKUE U XUMUIECKAE CBOWCTBA, TPUMEHEHNE);

25) ymenue onucul8ams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aIUTHI OT HEE,;



26) ymenuenpouzgo0ums XUMAYECKAE PACUETHl ¢ MCIOJIB30BAHUEM TOHATHH «MaccoBas
JIOJIS BEIIECTBA B CMECH), KKOJIMUECTBO BEIIECTBAY, «MOJSIPHBIH 00BEM» IO hopMysiam r
YPaBHEHUAM PEAKLIUN;

27) onucanue CBOMCTB M MPAKTHYECCKOTO 3HAYCHUS N3YUCHHBIX OPTAHUUIECKUX BEITICCTB;
28) cobnrooenue npasun 6e30macHON paboThl B XUMHUYECKOM KabuHeTe (11abopaTopun).



Coaep:xanue y4eOHOro mpeaMera
Xumus 8 kiaacc
(70 uacos, 2 yaca B HeJeJ10)
HauajbHble MOHATUS U 3aK0HBI Xumuu(21 yac)

Tema u BemecTBa. CBOMCTBA BEMIECTB. DTATOHHBIC (PU3UUCCKUE CBOWCTBA BEIIECTB.
Marepuanibl U1 MarepuasioBe/icHUe. Pojib XMMUM B 3KM3HU COBPEMEHHOrO OOIIECTBA.
OtHotenne 001IeCTBa K XUMHAH . XeMOopuimus u xemogpoOus.

MeTtonasl uzyuenusa xumun. Hadmoaenue. OkcnepumMment. Moaenuposanune. Mojaenu
MaTEepPUAIIbHBIC U 3HAKOBBIC WJIM CUMBOJIBHBIE.

INazel. XKunkoctu. Teépabie BemecTBa. B3auMHbIE NTEpEeX0abl MEXAY arperaTHBIMHA
COCTOSHHSIMM BEIIECTBA. BO3TOHKA (CcyOnmmarusi) W aecyOnumarius, KOHISHCAIA W
UCIMApECHUE, KPUCTAJUIU3ALINS U TUTaBJICHHUE.

Ousnueckne ABacHHUA. UHCThIE BEIIECTBA U CMECU. | OMOT€HHBIE M T€TEPOTCHHBIE
cmecu. Cmecu razooOpaszHble, XKuakue H TBEpAbIEe. (CrocoObl pa3aelicHUus CMeceit:
MEPEeToOHKa, WM JUCTHWUIALNNAS, OTCTaWBaHUE, (PUIBTpOBAHWE, KPHUCTALIM3ANNAS HWJIH
BEITIapuBaHue. Xpomarorpadus. [[pumenenne sTux cnoco0oB B 1a0OpaTOPHON MPAKTHKE,
Ha MPOU3BOJCTBE U B OBITY.

XUMUYECKHE SJIEMEHThl. ATOMBI U MOJIEKYJbl. [IpocThie U CIOXKHBIE BELIECTBA.
Annotponus Ha npumepe Kuciiopojia. OCHOBHbBIE MOJIOKEHUS aTOMHO - MOJICKYJISPHOTO
yuenus. Monsl. BemecTBa MOIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMUS.

3Haku (CUMBOJIBI) XUMHYECKHAX 3JIEMEHTOB. MH(popMaIysa, KOTOpYyIO HECYT 3HAKH
XUMHUUYECKUX BJIEMEHTOB. DTHUMOJIOTUS HAa3BAHUM HEKOTOPHIX XUMHWYECKHUX SJIEMEHTOB.
[Tepuonuueckass  tabmuma  xumuueckux  suaementoB [l WM. Menneneesa:
KOPOTKOIMEPUOAHBIN W JJIMHHOMEPUOIHbIN BapuaHThl. [lepuoasl u rpynmbl. ['1aBHas u
noOouHas noArpynmnsl, win A- u b-rpynmnel. OTHOCUTEIbHAS aTOMHAs Macca.

Xumuueckne  dopmynsl.  Hugekcst u koaddummentsl.  OTHOCHTENbHAS
MOJIEKYJIsipHAad Macca. MaccoBas [0ds XUMHUYECKOTO 3JIEMEHTA B COCIUHCHHM.
Nudopmaris, KOTOPYIO HECYT XUMHUIECKUE (hOPMYITHI.

Banentnocts. CTpykTypHBIE (GOPMYITBI. XUMHUYECKHE 3JIEMEHTHI ¢ TMOCTOSTHHOW M
MEPEMEHHON  BAJICHTHOCTHIO. BbBIBOJ  (OPMYNIBI  COCNMHEHWSI 1O BAJCHTHOCTH.
Onpenenenne BAJCHTHOCTH XWMHUYECKOTO JJIEeMEHTa 10 (opMyJie  BEIIecTBa.
CocrapyieHUE Ha3BaHWM COCNMHEHUH, COCTOSIIMX M3 JIBYX XMUMHUYECKUX SJIEMEHTOB, MO
BAJICHTHOCTH. 3aKOH MOCTOSIHCTBACOCTABABEIIIECCTB.

XUMUYECKHE peakuuu. PeareHThl W MPOAYKThl peakuuu. [Ipu3Haku XUMHUECKUX
peakiui. YcCioBUS <~ MX ~ OPOTEKAHWS W TOpekpaileHus. Peakuuu  ropeHwus.
DK30TEpMHUUECKUAE U SHIOTEPMUUYECKUE PEAKIINH.

3aKOH COXpaHEHHWS MacChl BEIIECTB. XMUMHUeckhe ypaBHeHus. CocraBjieHuE
XUMUYECKHX ypaBHEeHHH. UH(BOpMaIns, KOTOPYIO HECET XUMUUYECKOE YPAaBHEHHE.

Knmaccudukanmst XuMHUEeCKMX peakiuii 1O COCTaBy W UWCIY pEareHTOB |



NPOAYKTOB. THIBI XUMHUYECKHAX Peakiuii. Peakiimyu coe AMHEHUS, PA3JIOKEHUS, 3aMEIICHUA
u oomeHa. Katanuzaropsl U KaTaaus.

JemoHcTpanumn
» Kouekiua MatepuanioB U U3JeIui U3 HUX.
» Mopenu, ucnosib3yeMbie Ha ypokax (hPU3UKH, OMOJIOTHN U Teorpadun.
» OObBEMHBIE U IIAPOCTEPIKHEBBIC MOJIETN HEKOTOPHIX XUMHUUECKUX BEILIECTB.
» Moaenu KpUCTALTUYECKUX PEIIETOK.,
» CoOupanue npudopa s MoJyUeHH ra3a v MPOoBEpPKa €ro Ha TepMETHYHOCTD.
» Bogsronka cyxoro jpaa, ioaa wim HadTaavHa.
» ArperatHbi€ COCTOSTHUA BOJIbI.
» Paznenenue AByX HECMEIIMBAKOIINAXCS KUAKOCTEH C MTOMOIIBIO ACTATETLHOM
BOPOHKH.
o JlucTUmIATOp M ero padoTa.
» YcranoBka s GUIBTPOBAHUS B €€ padboTa.
» YcraHoBKa AJi4 BhIMapUBaHud U €€ padoTa.
» Komnekius ObITOBBIX MPUOOPOB /TS (PUITBTPOBAHUS BO3TyXa.
» Paznenenme kpacsmiero BemecTsa omMactepa ¢ TOMOIIBI0 OyMaXKHOM
xpomaTorpadum.
» Mopaenu aIoTPOMHBIX MOAU(UKAIIAN YTIEPOIa U CEPHI.
+ llomydenue o30Ha.
o Tloprperst 1. 5. Bepuenuyca u JI. 1. MeHneneesa.
+ KopoTkonepruoaHblii U INIMHHONEPUOAHBIN BapuaHThl [lepuoanueckoii cuctemsl /1.
H. Menneneesa
» KoHCTpynpoBaHWE MAPOCTEPIKHEBBIX MOAEIENH MOJICKYJI.
» Anmnapar Kunna.
» PaznoxeHune Omxpomara aMMOHHS.
» T'opeHue cepbl 1 MArHUEBOM JICHTHI.
» Iloptpetst M. B. Jlomonocosau A. JI. JIaByasbe.
*  OnbIThl, WITIOCTPUPYIOIINUE 3aKOH COXPAHEHHU S MACChl BEIIECTB.
» Topenwne docdopa, pacTBopeHHE MPOAYKTA TOPEHHS B BOJIC U UCCIICAOBAHUE
MOJIYYEHHOTO PacTBOPA JJAKMYCOM .
+ BsanmoaelcTBre COMAHON KUCIOTHI C IUHKOM.
o [lonyuenwne ruapoxcuaa meau(Il) u ero pasnoskeHue NPy HarPEBAHWH.
JlaGopaTopHbIe ONBITHI
1. O3HaKOMJICHHE ¢ KOJIJIEKIIUEH 1a00paTOPHOM MOCYAbI.
2. IlpoBepka npubopa AJig MOJTyUCHHS ra30B Ha TEPMETHUHOCTD.
3. O3HaKkoOMJICHHE C MUHEpaaMu, 00pa3yIOIUMH IPAHUT.
4, IIpUroToBJICHUE TETEPOTEHHONW CMECH MOPOIIKOB CEPhI U KEJE3a U UX PaA3JICTICHUE.



5. BzammopelicTBrie pPacTBOPOB XJIOPHAOB W HWOAWAOB Kajusi C PacTBOPOMHHUTpATa
cepeodpa.
6. [Tonyuenne ruapoxcuaa meau(1l) u ero B3anMoecTBre ¢ CEPHOI KUCIOTOM.
7. BzaumoaeicTBrE pacTBOpa COABI C KUCITOTOM.
8. [IpoBepka 3akoHA COXpaHEHUS MACChl BEMICCTB HA MPUMEPE B3aUMOJACHCTBHUS MIETOUH
1 KACITOTHI.
9. IlpoBepka 3akOHA COXPAHECHUS MACCHI BEIIECTB HA IPUMEPE B3aUMOICHCTBUA MET0UN
u conu sxenesa (I11).
10. Paznosxenne mepokcuaa BOAOPOIa C IOMOIIBIO okcraa mapranmna (I1V).
11. 3amereHue Xeae30M MeIM B METHOM KyIIOpOcCe.
IIpakTHueckue padoThl
1. 3HAKOMCTBO C jjadopaTopHBIM oOopyaoBaHueM. [IpaBuna TexHUKH 0€30MaCHOCTH
npu padbote B kKabuHere xumuu. Hekotopsie Bubl paboT.
2. AHamm3 NOYBHI
Baxneiimme npeacTaBuTe/ I HEOPraHMYECKUX BeIIeCTB.
KosmuecTBenHbleoTHOIIEHUs1 B Xumuu(18 vacos)

Cocras Bo3nyxa. [lonstue 06 00OBEMHOM /10JIE KOMIOHEHTA MPUPOAHON ra30Boit
cMecH — Bo3/yxa. Pacuér o0béMa KOMIIOHEHTA ra30BOi CMECH IO €ro 00BEMHON
J10J1€ ¥ Ha00OPOT.

Kucnopoa. Ozon. [Tonyuenue kuciaopoaa. Codupanue u pacro3HaBaHHE KHCIOPOAa.
XVWMHAUYECKHE CBOMCTBA KUCIOPOA: B3aUMOJICHCTBIE C META/NIAaMU, HEMETA/UTAMH |
CJIOKHBIMHU BeriecTBaMu. [Ipumenenne kucnopoaa. Kpyropopot kuciopoja B mpupoe.

Oxkcuapl. O6pazoBanre Ha3BaHUI OKCHIOB 110 X dopmyiiaMm. CoctaBiieHre (hOpMYJT
OKCHJIOB TO WX Ha3BaHWAM. [IpencTaBuTen OKCHAOB: BO/IA U YTJICKHUCITBIN Ta3,
Heram€Hast U3BECTh.

Bonopon B npupoae. Guzndeckne 1 XUMUYECKUE CBOMCTBA BOJIOPOAA, €r0 MOJYYECHHE
¥ IPUMEHEHUE.

Kucnotsr, nx cocras u xnaccudukamms. Uaankatopsr. Tabnmima
pactBopumocTr. CoslstHas U CEpHAS KUCIIOTHI, IX CBOHCTBA U IPUMEHEHHE.

Comnu, ux cocTtaB U Ha3BaHMsA. PacTBopuMocTh conelt B Boae. IlpencraBurenu coneii:
XJIOPU HaTpus, kKapOoHat HaTpHs, hocdaT KaabITus.

IToctosinnas Aoraapo. KonundectBo Bemmectsa. Mojb. MomnsipHas macca. KpaTHbie
SIVHUITHI U3MEPECHHS KOJIMUECTBA BEIIECTBA — MIJITUMOJTb W KHJIOMOJTb,
MUJUTAMOJIIPHAS ¥ KAJIOMOJISIPHAs MAcChl BEIIECTBA.

Pacuérel ¢ wucmomp3oBaHWEM TOHATANW «KOJMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «IOCTOsTHHAST ABOTaIPOY.

3akoH ABorajipo. MossipHblii 00bEM ra3000pa3HbIX BellecTB. OTHOCUTEIbHAS
MJIOTHOCTh OJIHOTO ra3amno APyromy.

KpatHbie equHUIBI MU3MEPEHUS — MWJUTMMOJIAPHBIA W KHUJIOMOJISPHBIA 0OBEMBI



ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ wuWCnoONb30BaHWEM TMOHATHM «KOJWYECTBO BEIIECTBA», «MOJISAPHAA
Maccay, «MOJIIPHbIM 00bEM ra30By», «IIOCTOSTHHAsT ABOTaApO».

Pacuérel ¢ wuWCnoONb30BaHWEM TMOHATHM «KOJWYECTBO BEIIECTBA», «MOJISAPHAA
Maccay, «MOJIIPHBIN 00BEM ra30B», «U4UCI0 ABOTAAPO».

I'mapocdepa. KpyrosopoT Bomsl B pupone. Ousndeckne 1 XUMHUYESCKHE CBOMCTBA
BOJIbI. B3AUMOJEHUCTBHAE C OKCHIAMMU.

OcHoBaHusi, ux cocraB. PacTBopuMocTh OCHOBaHMU B BojAe. MI3MeHeHUE OKpacku
WHIUKATOPOB B IIENIOYHOM cpeae. [IpeacrtaBurenu menodeit: THAPOKCHIBI HATPHUS, Kaaus
Y KaJbLHS.

PactBoputens m pactBopéHHOEe BemecTBo. PactBopsel. PactBopenue. [ mapartsi.
MaccoBas 107 pacTBOPEHHOTO BewecTBa. Pacué€rel, CBA3aHHBIE C MCMOJb30BAHUEM
MOHATHUA «MACCOBAs J0JIsl PACTBOPEHHOTO BELIECTBAY.

JemoHcTpanumn

» OmnpenenieHre COCPIKAHUS KUCTOPOIA B BO3IYXE.
» [lonyuenune Kkucaopoaa pa3aokKEHUEM ITIEPMAHTaHaTa KA U IEPOKCUIA

BOJIOPOAA.

» CoOupaHue METOJ0M BBITECHEHHUS BO3/TyXa U BOJBI.

» PacrnozHaBaHueKHCIOpOaA.

o T'openme marmus, xemnesa, yrirsi, cepbl 1 pocdopa B KUCTIOPOE.
+ Konnekuusa okcuos.

» Ilonydenue, coOMpaHue U pacrno3HaBaHUE BOJOPOA.

» ['openmne BOgOpOHA.

» Bzaumogeiicteue Bogopoaa ¢ okcuaom meau(lIl).

+ Komnekuus MUHEpATBHBIX KUCIIOT.

» IlpaBuno pazbaBiieHUs CEPOM KUCTOTHI.

+ Komnekuus conei.

» Tabnuia pacTBOPUMOCTH OCHOBAHUH, KUCJIOT U COJICH B BOJIE.

» Hekoropbie MeTaIbl, HEMETAILJIBI U COCTMHEHU S KOJIMUECTBOM BEIIECTBA B 1 MOJIb.
» Mopens MOJIIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlaGopaTopHbIe ONBITHI

12. TlomyTHEeHUME W3BECTKOBOM BOJIBI ITPU MPOIMYCKAHUM YTJICKACIIOTO Ta3a.

13. Tlonyuenue BOIOpPOAA B3aUMOACHCTBUEM LIMHKA U COJSTHOU KUCIIOTHI.

14. Pacno3HaBaHWe KHCJIOT MHAUKATOPAMM.

15. H3MeHeHHe OKpaCKH MHAMKATOPOB B IIECJIOUHOM Cpeie.

16. O3HakoMmJI€HUE C MTpenapaTaMy JOMAITHEN WK MIKOJbHON aTeUuKu — PacTBOPaMHU
MEPOKCUAA BOAOPOAA, CIIMPTOBOW HACTOMKHK MO U HAIIATBIPHOTO CHUPTA.
IIpakTHueckue padoThl

3. Ilonyuenue, coOupaHue U pacno3HaABAHUE KUCIOPOA.



4. Tlonyuenue, coOMpaHuen pacno3HaBaHUE BOJOPO/IA.
5. llpurotoBiicHHE paCTBOPOB COJICH C UX 3aJJAHHOM MAaCCOBOM MOJICH.
OcHoBHBIE KJacchl Heoprauuveckux coeannenuii (10 vacos)
O6o0mmenue ceneHmnit 00 oKCcHuaax, X KiacCcu(uKaImm, Ha3BaHUAX 1
cBoicTBax. CriocoObl MONMYyUEeHHUA OKCH/IOB.

OcHoBanus, WX Kiaccuukanysa, Ha3BaHWS W CBOHCTBA. BzammopelicTBue ¢
KUCJIOTaMH, KUCJIOTHBIMHU OKCUJAMHU U COJIsIMU. Pa3noskeHne HepacTBOPUMBIX OCHOBAHUH.
Croco0Obl MOJTydeHHsI OCHOBAHHWH.

Kucnotsr, nx knaccudukarms u Hazpanus. OO0mue XUMHUIECKAE CBOHCTBA KUCIIOT.
BzaumopeiicTBue KUCIOT ¢ METAIaMHU. OJEKTPOXUMUYECKUH PsA  HaNPSKCHUN
MeTALI0B. B3auMoelcTBrE KUCIOT ¢ OKCUAAMU METaJIJIOB.

BzauMoneicTBrE KACIOT ¢ OCHOBAaHUAMH — PEaKUusa HeuTpanu3aunn. Bzaumonaeincrteue
KUCIOT ¢ cosisimu. [Tonydenmne OECKUCIOPOAHBIX U KUCIOPOACOAEPHKAIIUX KUCIIOT.

Conu, ux knaccuduKanus 1 cBoMcTBa. B3auMoaelicTBIE coyel ¢ MeTaIaMH,
0COOEHHOCTH 3THX peakiuii. BzauMoaelcTBHE COeit ¢ CONSAMH.
['eHeTnyeckue pAabl METAJUIA U HEMETAUIA. | eHEeTHUECKast CBA3b MEXKY KITacCaMHu
HEOPTraHUYECKUX BEIIECTB.
JlaGopaTopHbIe ONBITHI
17. BzanMoieicTBrE OKCUAA KAJbIUS C BOJIOMH.
18. [ToMmyTHEHHE U3BECTKOBOU BOIBI.
19. Peakuus HeWTpamM3auum.
20. ITonyuyenue ruapoxcuaamenu(ll) u ero B3auMoIeHCTBUE C KHCIOTOH.
21. Paznoxenue runpokcuaa meau(1l) mpu narpeBannm.
22. B3auMoeicTBUE KUCIOT C METAJLIAMM.
23. BzaumMoeicTBUE KUCIOT C COJISIMH.
24. O3HAKOMJICHUE C KOJUICKIIMEH COJICH.
25. Bzaumoneiicteue cyibdara meau(Il) c sxenezom.
26. BzaumonaeicTBue conem ¢ CosAMM.
27.'eHeTnueckas CBA3b HA MPUMEPE COCAUHECHUN MEIH.
IIpakTHueckue padoThl
6. Pemenune s3xcnepuMeHTaIbHBIX 3a1a4.

Iepuoanuecknii 3axon u [lepuoanyeckasi cucTeMa XUMHYECKHX 3JI€MEHTOB
. . MenaeneeBau crpoeHue aroma( 8 yacon)
EctecTBeHHbBIE CeMeHCTBA XUMUUECKHUX HJIEMEHTOB: IIEJIOUHBICH
IIETOYHO3EMENbHBIE METAJUTbl, TaJOTeHBbl, WHEPTHbIE (OJAaropogHbie) Ta3bl.
AmpotepHocTh. AMPOTEpHBIE OKCHIBI U THAPOKCHIBI. KOMIITIEKCHBIE COJH.
Otkpoitue J[. 1. MenneneeBbiM [leproanueckoro 3akoHa U CO3/1aHUE UM



[Tepuonuueckoi CHCTEMbl XUMUYECKUX SJIEMEHTOB.

ATomBI Kak (popMa CyIIECTBOBAHUS XUMHUYECKHAX AIEMEHTOB. OCHOBHBIE CBEACHUS
O CTPOCHHWH aTOMOB. J[0Ka3aTeNbCTBA CIOKHOCTH CTpoeHus atoMoB. OmbeiTel Pesepdopa.
[InanerapHas MOJENIb CTPOEHHUS aTOMA.

CoctraB aTOMHBIX SJ€p. MNPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS AaTOMHAA Macca.
B3anmMoCBA3b MOHATHI «IIPOTOHY, KHEUTPOHY», «OTHOCUTEJIbHASI aTOMHAs Maccay.

Mukpomup. OnekTpoHbl. CTPOEHUE SJIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX
anemeHToB NeNe 1-20. TlonaTre o 3aBepIIeHHOM AJIEKTPOHHOM YPOBHE.

N3zotonpl. ®OU3AYECKUA  CMBICTT  CUMBOJMKHA  [lepHOAMYECKOH  CHCTEMBI.
Cospemennas popmynmposka [lepuoanueckoro 3akoHa. 3MeHeHHs] CBOWCTB 3JIEMEHTOB
B MIEPHOIAX U TPynmax, Kak (PyHKIHS CTPOCHHS SJICKTPOHHBIX 000JI0YEK aTOMOB.

XapaKkTepUCTUKA 3JIEMEHTA-METAJJIa U 3JIEMEHTa-HEMETAJUIa M0 UX MOJIOKEHUIO B
[Tepnommueckoil cucreme xumMudeckux eMeHToB /. . Menaeneena.

JemoHcTpanumn
» Pasnuunsie popmbl TAOUIT TIEPUOINIECKON CHCTEMBI.
+ MonenupoBanue noctpoenus [lepuonnueckon cucremsl /. . Menaeneesa.
+ Moaenu aTOMOB XUMUYECKHUX 3JIEMECHTOB.
» Mojaenu aTOMOB 3JIeMEHTOB 1—3-T0 MeproaoB
JlaGopaTopHble ONbITHI.
28. Tlomydenne aMmpoTEpHOTO THAPOKCHIA M UCCIICTOBAHNE €TI0 CBONCTB.

Xumudeckas cBsi3b. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiuu (11 yacoB)

Honnas xumuueckass cBsS3b. HMoOHbBI, 0Opa3oBaHHbIE aTOMaMH METAUIOB U
HeMeTauioB. CxeMbl 00pa30BaHUsA MOHHOM CBS3M JJIsi OMHAPHBIX coeAuHeHuM. MoHHbIe
KPUCTAJUTMUECKHUE PEIMETKA U (PU3MUCCKUE CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.
[Tousarue o hopMyIHHOM €TUHUTIC BEIIESCTBA.

KoBaneHTHass XuMHUecKas CBsA3b. OJIGKTPOHHBIE W CTPYKTYypHBIC (HOPMYIIHI.
KoBanentHas HenossipHas cBsa3b. (CxeMbl 00pa30BaHUS KOBAJICHTHOW CBS3M IS
OMHApHBIX COCAMHEHUH. MOJICKYJIApHbBIE M ATOMHbBIC KPUCTALIMYECKUE PEIIETKU, W
CBOWCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DNEKTPOOTPULATENBHOCTD. Pan anekrpoorpunarenbHocTi. KoBaneHTHas nonspHas
xuMuueckaa cBa3b. J(umnonas. Cxembl 00pa3oBaHUA KOBAJICHTHON MOJIAPHOW CBS3W IS
OWHApHBIX CcoeAMHEHUH. MONEKyIIpHbIE KW AaTOMHbBIC KPUCTAUIMUECKUE PEIIETKH,
CBOWCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

MeTannnyeckass XUMHAYECKAs CBA3b U METANUIMYECKAS KPUCTAUUINYECKAS PEIIETKA.
CBoiicTBa BEMIECTB € ’TUM TUIOM PeIIETOK. EquHas npupoaa XMMUYECKUX CBA3EH.

Crenenb okuciienusi. CpaBHEHUE CTENEHU OKHUCJICHUS W BajieHTHOCTH. [IpaBuna
pacuéra CTEIeHEH OKUCIIEHU 110 (hOpMyJIaM XUMHUECKUX COCAMHEHHH.



OKUCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. ONpeesieHue CTENEHEH OKUCIEHUA
JUISL 3JIEMEHTOB, O0Opa3yIolMX BEIIECTBA Pa3HBIX KJIACCOB. PeaklMMMOHHOTrO OOMEHa H
OKHUCJIUTEJIbHO-BOCCTAHOBUTEbHbIE  peakiuu. OKUCAUTEIb HU  BOCCTAHOBHTEIIb,
OKHCJICHUE U  BOCCTaHOBJICHUE. CocraBjieHUE  ypaBHEHHH  OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIXPEAKIIMNA METOJIOM 3JIEKTPOHHOTO OajiaHca.
JemoHcTpanumn
» Buneo ¢parmenTst u cnaiiasl «MonHas xuMudeckas CBSA3b ».
+ Komnekuus BemecTs ¢ HOHHOM XUMHAYECKOU CBA3BIO.
+ Mopaenu NOHHBIX KPUCTAIUIMYECKUAX PEIIETOK.
» Buneodparmentsr u cnaiiapsl « KoBajleHTHASXUMHAYECKAS CBSI3bY.
» Komnekuus BemecTs MOJIEKYJISIPHOTO U aTOMHOTO CTPOEHUS.
+ Mogaenu MONEKYJISPHBIX M @TOMHBIX KPUCTAJIMUECKUAX PEIIETOK.
» BuneodparmenTsr u cnaiiap «MeTanmraeckas XAUMAYECKAS CBSI3bY.
+ Komneknus « MeTanisl v CIiiaBbDy.
« BzaumoneiicTBre IMHKA C CEPOH, CONTHON KUCIOTOH, xnopuaom meau (11).
» ['opeHue marnums.
» BzammojeicTBrE XJIOPHOW U CEPOBOAOPOIHON BO/IBI.
JlaGopaTopHbie ONBITHI
29. M3roToBiicHHE MOJECIH, WJLUTIOCTPUPYIOIIECH CBOMCTBA METAINTMYECKON CBA3H



Coaep:xanue y4eOHOro mpeaMera
Xumus 9 kaacc
(68 uacos, 2 yaca B HeJeJ110)
IloBTOpeHue U 00001IeHUE cBeeHHiT o Kypcy 8 kaacca( S uacoB)
bunapusie coeaumHeHuss. OKCHIBI COJICOOpPA3yIOMIME M HECOJICOOpa3yIoIue.
I'mapoxcuaer: ocHOBaHMS, aM(pOTEpHBIE, KUCIOTHI. CpeHre, KACTBIC, OCHOBHBIC COJIH.
OO6o0rmmenne cBeneHN 0 XUMHUYECKUX peakmmsax. Kiaccudukanua XuMAYECKHX
peaknuii o Pa3TMIHBIM OCHOBAHMIM: COCTABY M YHCITy PEarupyromux U 00pasyomuxcs
BEIECTB, TEIIOBOMY 3(eKTy, HaANPaBICHUIO, HW3MCHCHHMIO CTETICHEH OKHUCIICHUS
AJIEMEHTOB, 00pa3yIONIMX PearupyroIre BEMecTra, ¢hase, UCIoIb30BaHUIO KaTaln3aTopa.
[TonaTtre 0 CKOpPOCTH XUMHYECKOH peakiuu. MakTophl, BIUSIONUAE HA CKOPOCThH
XUMUYECKAX PEaKIMi: TPUPOJA PEArupyloluX BEIMIECTB, WX KOHIICHTPAIUA,
TEMIIepaTypa, TUIoMaah CONMPUKOCHOBEHHWS, HaJTHUKe KaTtanu3aropa. Karamus.
JemoHcTpanumn
» (O3HAKOMJICHHE ¢ KOJUICKITUSAMH METAIJIOB M HEMETAJIJIOB.
» (3HAKOMJICHHE C KOJUICKITUSAMH OKCHJIOB, KHCIIOT U COJICH.
» 3aBUCHUMOCTbH CKOPOCTH XUMHUYECKOM PEaKITUU OT MPUPOIBI PEATUPYIONTHAX
BEIIECTB.
» 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW PEAKITNN OT KOHIICHTPAIIUH PEarupyrommx
BEIIECTB.
» 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOUW PEaKITNH OT TIIOMIAIH
COTIPUKOCHOBEHWS PEaruPYIOMNAX BEMIECTB («KUTIAIIHI CIION).
+ 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOUW PEAKITUU OT TEMITEPATyPhl PEarupyrommux
BCIIECTB.
JlaGopaTopHbIe ONBITHI
BzanmopeiicTBre aMMuaka v XJ0pOBOAOPOIA.
Peakuusa nevitpanuzanum.
Hab6monenue TemmoBoro 3pdekra peakiuu HeHTpaIH3alniH.
BzaumoneticTue cepHoit KUCIoThl ¢ okcuaom meau (11).
Paznosxenne nepokcuaa Boopoaa ¢ MOMOMIBIO KaTajia3bl KapTodens

SNk L=

3aBHCUMOCTh CKOPOCTH XUMHUECKON PEAKIMU OT MPUPOIbl PEarupyroIruX BEIIECTB
Ha TPUMEPE B3aWMOJICHCTBHS PACTBOPOB THOCYJh(ara HATpuUs W Xjopumaa Oapws,
THOCYJTb(haTa HATPUSA U COJITHOW KHCITOTHI.

7. 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOW PEaKIWu OT MPUPOAbl METAJUIOB MPU HX
B3aUMOJICMCTBUU C COJIAHOM KUCIIOTOM.

8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakiuu OT NPUPOJbl KHUCIOT TpH
B3aUMOJICMCTBUU UX C JKEJIE30M.

9. 3aBUCUMOCTb CKOPOCTH XMMHUECKON PEAKIIMU OT TEMIIEPATYypPHhI.

10. 3aBUCHUMOCTbH CKOPOCTH XMMHUUYECKOH PEAKIIUKA OT KOHLICHTPAIMH.



11. 3aBUCUMOCTb CKOPOCTH XMMHYECKOW peakiuu OT TUJIOMIAJAH COMPUKOCHOBEHUA
pearupyroImx BEECTB.
12. 3aBHCHMMOCTb CKOPOCTH XMMHYECKOM peaKIiu OT KaTajn3aTopa.

Xumuyeckue peakiuuu B pactpopax 3jekTpoautos( 10 yacos)

[ToHusTHE 00 SAEKTPOMUTHUYECKOU AUCCOIMALNUA. DJICKTPOJIUTHL U HEANEKTPOJIUTHI.
MexaHu3M JUCCOIMALMKM 3JIEKTPOJIMTOB C Pa3IUUYHBIM XapakTepoM cBaA3u. CTENeHb
ANEKTPOIMTHUECKON qucconraniv. CUJTbHBIE U C1a0bI€ SJIEKTPOJIUTHI.

OcHOBHbIE MOJ0KECHUS TEOPUU ANEKTPOTUTHIECKON M CCOLIMALINAM.
Knaccudukanust noHOB 1 WX cBoMcTBA. KHCIOTH, OCHOBAHUS M COJIA KAaK AJICKTPOJIUTHI.
Wx xknaccudukarus u AUCCOUAAIAs.

OO0me XUMHUYECKHME CBOWCTBA KHUCJIOT: M3MEHEHUE OKPACKW WHJAUKATOPOB,
B3aUMOJICHCTBUE C METAUIaMHU, OKCHUIAMU W THUAPOKCHUIAMU META/UIOB U  COJISAMH.
MonekynapHbIe M1 HOHHBIE (TIOJTHBIC W COKPAIIEHHBIC) YPABHEHUS PEAKITHH.

XUMUYECKUA CMBICIT COKPAIIEHHBIX YPaBHECHHUU. YCIIOBUS MPOTEKAHUS PEAKLMA MEXKIY
ANIEKTPOJIUTAMU JI0 KOHIA. Psii akTUBHOCTH METAJIOB.

OO0uue XMMHUYECKIE CBOMCTBA IIENOUEH: B3aMMOICHCTBUE C KUCIOTAMHU, OKCHAAMH
HEMETAUIOB, cojissMu. OOIIMe XWMHUECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHMIA:
B3aUMO/JICHCTBUE C KMCIIOTaMHU, PA3JI0KCHHUE MPU HATPEBAHUMU.

OO01pe XUMHUYECKHE CBOMCTBA CPEAHUX COJICH: B3aMMOACHCTBHE C KHCIOTaMH,
IET0YaMH, COJIAMU U MeTajuiaMu. B3auMOIeMCTBUE KUCITBIX COJIEH CO IICIOUAMMU.

I'maponus, kak OOMEHHOE B3aMMOJICHCTBUE coOJieH ¢ Bojaol. ['miaponus conu
CUJILHOTO OCHOBAHUA U CIa00M KUCIOTHI. [ Maponun3 coiu ¢yiaboro OCHOBaHUSA U CHUJIbHOM
kucyotsl. [Ikama pH.

CpolicTBa KHCIIOT, OCHOBaHHWH, OKCHIOB M COJIEH B CBETE TEOPUH
ANEKTPOJIMTUUECKON JUCCOIUALIMKN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHA.
JlemoHcTpanuu.

» HcnbiTaHue BElIECTB U MX PACTBOPOB HA 3JICKTPONPOBOIHOCTD.
» 3aBUCUMOCTD 3JIEKTPOMPOBOJHOCTH YKCYCHON KUCJIOThI OT KOHIIEHTPAIKH.
» JIBUKEHUE OKPAIICHHBIX HOHOB B JIEKTPUUECKOM TOJIE.
« OnpenenieHUE XapaKTepa Cpelibl B paCTBOPAX COJICH.
JlabGopaTopHbie ONbITHI.
13. Tucconumaiius ciadbIX JEKTPOJIMTOB HA MPUMEPE YKCYCHON KUCIIOTHI.
14. I3MeHeHne OKpaCKA MHAUKATOPOB B KMCJIOTHOM Cpelie.
15. Peakuus HeHTpanu3aluu pacTBopa METOUH PA3IMYHBIMU KUCJIOTAMH.
16. Ilomyuenue runpokcuaa meau (11).m ero B3aumoaeicTBrE C pa3TUUHBIMU
KUCJIOTaMH.
17. B3anmopelicTBre CHIIbHBIX KUCIOT ¢ okcuaoMm meau (11).



18-20. BzauMoielicTBHE KUCIOT C METAJJIAMHU.

21. KauecTBeHHAs peakiys Ha KapOOHAT-UOH.

22. Ilonyuenue cTyiHs KPEMHUEBON KUCIOTHI.

23. KadecTBeHHAs peakIus Ha XJIOPH]I - T CyJIb(haT-UOHbBI

24. IaMeHeHrEe OKPACKH MHANKATOPOB B IIEJTIOYHOMN Cpeie.

25. B3auMoAeHCTBHE IEIOUEH C YTIICKUCTBIM ra30M.

26. KauecTBeHHAA peakus HA KATHOH aMMOHHS.

27. llomyuenue ruapoxcuaa mean (II) u ero pasznoxxenne.

28. BzaumoaeicTerue kapOOHATOB C KUCIIOTaMH.

29. INomyuenue ruapoxcuaa xeneza(1ll).

30. BzaumoaeicTBHe xerne3a ¢ pactBopoM cynbdara mean (1)
IIpakTHueckue padoThl

1. CpoiicTBa KMCJIOT, OCHOBAHMI, OKCUAOB U COJICH B CBETE TCOPHH
3JEKTPOJUTHYECKON AUCCONMNALMHA U OKACIUTETbHO-BOCCTAHOBUTEIBHBIX
peakuui

HemeTanibl u ux coeqrHeHusi(2S yaco)

CrtpoeHne aTOMOB HEMETALIOB W MX TMOjoXkeHue B [lepromnueckoit cucreme. Psin
ANEKTPOOTPHUIIATEIFHOCTH. KpucTajuimueckue pPemeETKH HEMETaUIOB —  MPOCTHIX
BelllecTB. AsuioTponua W e€ npuuuHbl. Dusnueckue cpoiicTBa HemeTtauioB. OOiiue
XUMUYECKHAE CBOHCTBA HEMETAIIJIOB. OKHUCIIMTEIILHBIE M BOCCTAHOBHUTEITHHEIE.

["amorensl, cTpoeHUE WX aTOMOB U MOJieKysl. OU3HUEeCKHE U XUMHUYECKHUE CBOMCTBA
raJIOTCHOB. 3aKOHOMEPHOCTH W3MCHCHHS CBOWCTB TAJIOTCHOB B 3aBUCHMOCTH OT WX
noyioxeHuss B llepmommueckoit cucreme. HaxokneHWe TajoreHOB B TPHUPOAEC U UX
MOJTyYeHUE. 3HaUECHNE U IPUMEHEHHUE TaJIOTCHOB.

["amoreHoBOIOPOABI M COOTBETCTBYIOIIME WM KHCJIOTHI. TUIABUKOBAs, COJISTHAsA,
OpoMoBOmOpOaHAsA, WoAOBOMOpoAHas. [amorenmmel. KadecTBeHHBIE peaknud Ha
raJIoreHUI-uOHBI. [[puMeHeHre COeTMHECHNN TaJIOTEHOB U UX OHOJIOTHYECKAs POJIb.

O6mas xapakrepuctuka snemMeHToB VIA-rpynnbel. Cepa B mnpupoae u e
MOJIyYeHUE. AJUTOTPOITHBIE MOIU(PHUKAIIMN CePbl MU X CBOMCTBA. XUMHYECKHAE CBOMCTBA
CEPHI U €€ IPUMEHEHUE.

CepoBOMOPOM. CTPOCHUE MOJICKYJBI, (PU3WUECKHE W XWMHUYECKHE CBOWCTBA,
nmonydeHne u 3HadueHue. CepoBomopomnas kucinora. CynbGuasl W WX 3HAUCHHE.
JIromuHOPOPHI.

Oxcun cepol (IV), ceprmcras kucnora, cyabdursl. KadecTBeHHas peakius Ha
Cyab(pUT-HOH.

Oxcua cepsi (VI), cepras kuciota, cynbdatel. Kpuctammoruaparsl. KauecTBennas
peaKIus Ha Cynb(paT-HoH.

CepHas kuciora - CwibHbIM syekTposut. CBOWCTBA pa30aBICHHON CcepHOM



KHUCJIOTHI, KaK THUIUYHOW KHCJIOTHI. B3aMMOJCHCTBUE C METa/UIaMH, OCHOBHBIMH H
aMm(OTEpHBIMA OKCHJIAMH, OCHOBAaHUSAMH W aM(POTEPHBIMH THIPOKCHUAAMH, COJISMHU.
KauectBennas peakius Ha cybdar-HoH.

OO0mass xapakTepucTHKa SJEMEHTOB VA-rpymmbl. A30T, CTPOCHHME aromMa H
MOJICKYJTbl. DU3HUECKHE U XUMUYESCKHE CBOMCTBA M IPUMEHEHHUE a30Ta. A30T B IPUPOJIE
1 ero Onojorudeckas poib.

AMMMaK, CTpOEHWE MOJIEKYJIbl W (PU3MUECKHE CBOWCTBA. AMMHAdHas BOJA,
HaIIATBIPHBIA CIIUAPT, THAPAT aMMHaka. JOHOPHO -aKIENTOPHBIN MEXaHW3M 00pa30BaHUs
KaTmoHa amMMoHWsA. BoccraHoBuTenbHbIC CcBOWcTBAa ammuaka. Cojam aMMOHWS W WX
npuMeHeHnne. KauecTBeHHas peakinsa Ha KaTHOH aMMOHHS.

Okcupl a30Ta; HECOICOOPa3YIONIHE U KUCIOTHBIE. A30THCTAsA KUCIOTA U HUTPHUTHI.
A3oTHas KUCII0Ta, €€ TIoJlydeHne U CBoWcTBa. HUTpaThr.

®docdop, crpoenne aroma u amtoTponus. Dochuasr. Dochun. Oxenn pochopa(V)
u oprodocdopHas kuciora. Docdarer. DochopHbie yaoOpeHus. IHCEKTUIIHIHL.

O6mras xapakrepucTika 31eMeHToB [V A-rpymimbl: 0COOEHHOCTH CTPOSHHUS aTOMOB,
MPOCTBIX BEIMIECTB W COCAWHEHWH B 3aBUCHMOCTH OT TIOJIOXKCHHS JJIEMEHTOB B
[Tepuoanueckoii cucreme. Yriepod. AJUIOTpomHBIC MoAudUKanuw: anMas, Tpadwr.
AMophHBITT yTIEpOM W €ro copra: caxka, AaKTUBHPOBAHHBIN yroiab. AmacopOrus.
XvuMAUeCKHe CBOWCTBA yriepoaa. KokcoOXMMHUECKOe MPOU3BOJACTBO M €T0 TPOIYKITHA.
KapOuasbi.

Oxcun yraepona(ll): cTpoeHme MOEKyINbI, MOMydYeHHE W ero cBoicTBa. OKCH
yraepona(IV): crpoeHue MOEKysbl, TONMYUYSHHUE M €T0 CBOMWCTBA. YTONbHAS KHCJIOTA.
Conu yrombHOW KHCJIOTHI. KapOOHAThl W THUAPOKAPOOHATHI. TeXHWYECKas W THIINCBas
coja.

Heoprannueckrie W OpraHWYECKHE BEIIECTBA. YTJIEBOJAOPOABI. XHUMHUECKOE
CTPOEHWE OPTaHWUYECKUX BEIECTB, KAaK TIOPSAJOK COCIWHECHWS aTOMOB B MOJIEKYJIE TIO
BaJICHTHOCTH.

Meran, 5TaH, Kak TpPEACITbHBIE YTJAECBOAOPOABI. OTWICH W aleTUJICH, Kak
HEMpeAenbHble  (HCHACHIIMIEHHBIE)  YIJIEBOMOPOABI.  [OopeHme  yTieBOJIOPOMAOB.
KadecTBeHHbIC peakiiny Ha HETIPEACTbHBIE COCTUHCHMS.

OTHJIOBBIM CIHAPT, €r0 TMONyYCHHE, MPUMEHECHUE M (PU3NONOTHUECKOE JIEHCTBHE.
Tpéxaromusiii cnupt riaunepuH. KadecTBeHHas peakiisd Ha MHOTOATOMHBIC CITHPTHI.
VYkcycHas - IpeIcTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero atoma u cBoicrBa. Kpemuuii B mpuponae. Cunuiuasl u
cwtad. Oxcun kpemaus(1VY). Kpemunesas kucaora v €€ COJIH.

[Tpow3BoacTBO cTekiIa W TeMeHTa. [IpoayKius CHIMKATHONW TPOMBIITUICHHOCTH:

ONTHYECKOE BOJIOKHO, Kepamuka, dapdop, dasHc.
OnTuueckoe BOJIOKHO.
Hemeramnsl B npupoae. OpakiimoHHas MEPETOHKA XHUAKOTO BO3AyXa Kak CIocod



MOJIYUeHHUST KUCIIOpoja, a3ora, aproHa. [lomyuenme docdopa, kpemuus, xjgopa, #ona.
DNEeKTPOJIN3 PaCTBOPOB.

[Tonydenune cepHOM KUCIOTHI: ChIPhE, XUMU3M, TEXHOJIOTHYECKAS CXEMA, METO/T
KUIALIETO CJIOSA, MPUHIIMIBI TEII00OMEHA, MPOTUBOTOKA U IUPKYIsAuu. OleyM.
[Tpou3BOACTBO aMMHAaKa: ChIPhE, XUMU3M, TEXHOJIOTHUYECKAS CXEMaA.

JemoHcTpanumn

o Koekiua HeMEeTaIoB.

e Mojienu KpUCTAUTMYECKUX PEIIETOK HEMETAUIOB: ATOMHBIE U MOJICKYJISIPHBIE.
e (30HATOP U NPUHIIUIIBI €r0 PAOOTHI.

e [‘opeHune HEMETAIIOB - MPOCTHIX BEIIECTB: cephl, hocdopa, TpeBeCHOTO yTiIs.
e (OOpa3ibl raJIOre€HOB - MPOCTHIX BEIIECTB.

e BizaumopeiicTBHE rajJlor€HOB C METAIAMU.

e BriTecHeHHe XJiopa OpoMOM HJIA HO1a U3 PACTBOPOB HX COJIeH

o Kostekiya npupoaHbIX COSTUHEHHUM XJI0pa.

e BizaumopeiicTBre cepbl ¢ METALIIAMHU.

e [OpeHHE cepbl B KUCTIOPOAEC

o Komeknus cynbGuaHBIX Py,

o KadecTBeHHas peakius Ha CyIbDUI-HOH

e (O0ecCIBEUMBAHUE OKPAIIICHHBIX TKAHEH U [IBETOB CEPHUCTHIM Ta30M.

e BsanmoaeicTBUe KOHUCHTPUPOBAHHOW CEPHOM KUCTIOTHI C MEIBIO.

e OOyrnuBaHue OPraHUYECKHX BEIIECTB KOHIICHTPHPOBAHHOMN CEPHOM KHUCIIOTOM.
e Jluarpamma «CoCTaB BO3AyXa».

e Buneodparmentst u crnaiiast «lItuusu 6azapbry.

e [lonyueHue, coOMpaHue U pacO3HABAHUE AMMHAKA.

e Paznoxenue OMxpomMara aMMOHHUS.

e BsanmoaeicTBue KOHUCHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.

e [OpeHHe 4YepHOro nmopoxa

e PasznoxeHue HATpaATa Kajus U TOPEHUE IPEBECHOTO YrobKa B HEM

e (OOpa3Isl NPUPOIHBIX coeauHeHM hocdopa.

e [‘openue dochopa Ha BO3ayXE U B KUCIIOPOJIE.

e [lomyuenue 6enoro docdopa U UCIBITAHHUE €TO CBONCTB

o Komnekuua «O0pasiibl IPUPOAHBIX COSAMHEHUN YIIIEpOaa»

e OO0IIMe XUMUUECKHAE CBOMCTBA KUCIOT HA MPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakiys HA MHOTOATOMHBIE CITUPTHI.

o Komnekuua «O0pasiibl IPUPOAHBIX COSTUHEHUN KPEMHUS .

o Koekuusa cTekma, KepaMuKy, IEMEHTA U U3ICJIUiA U3 HUX.

L KOJ’IJ’IGKHI/IH MNPpOAYKIINH CHJIMKATHOH IMPOMBINIJICHHOCTH.



JlaGopaTopHbIe ONBITHI

31. Pacno3HaBaHue rajJoreHu1-uOHOB.

32. KauecTBeHHBIC peaknuu Ha CYJIb(aT-UOHBI.

33. KauecTBeHHAs peakiua Ha KAaTHOH aMMOHUS.

34. XuMWYECKHAE CBOMCTBA A30THOM KUCIIOTHI, KaK JICKTPOJIATA.
35. KauectBenHnbie peakimu Ha ocdar-HoH.

36. [lomydyeHne u CBOMCTBAYTOJIBHOM KUCITOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-UOH.

38. IIpomnyckanue yriaeKucoro ra3a yepes3 pacTBOp CHIMKATa HATPHUA.
IIpakTHueckue padoThl

2. I3yueHune CBOMCTB COMSTHOU KHUCIIOTHI.

3. U3yueHne CBOWCTB CEPHOUN KHUCIIOTHI.

4. IlolyyeHHE aMMUaKa U U3yYEHHUE €r0 CBOMCTB.

5. llonydeHune yriaekucaoro ra3a i i3y4eHHue €ro CBOMCTB.

MeTtasuibl u ux coequHeHus (174acos)

[Tonoxenne meramios B lleproauueckoil cucreMe XUMUUYeCKkux 3iemMentToB 1. U.
MeHnneneeBa, CTPOCHWE WX arOMOB W KPUCTAUIOB. Meramnueckas CBs3b U
MeTajTHUecKas KpucTatndeckas pemeéTka. Gu3nueckne CBOMCTBA METAILIOB: JIEKTPO- U
TETJIOMPOBOAHOCTD, OTPAXKAIONIAd CIIOCOOHOCTh, IMIACTUYHOCTh. CruiaBel 4EpHBIC W
I[BETHEIE.

Mertautel Kak ~ BOCCTAHOBUTENH.  OJICKTPOXMMHYECCKHUH P  HAMPSKCHWH.
Bzanmoneiicteue MeTaIOB ¢ HEMETAUTAMH, OKCHUJAMHW, KHCJIOTaMH, COJIIMH.
AJIIOMUHOTEPMHUS.

CtpoeHre aTOMOB M MPOCTHIX BEMICCTB MEIOYHBIX METAUIOB. 3aBUCHMOCTh (PH3UUECKUAX
U XHUMHWYECKUX CBOWCTB IMEIOYHBIX METAJUIOB OT 3apsiioB sAnep ux aTtoMoB. OKCHAB U
TUAPOKCHIBI IETOYHBIX METAJUIOB, UX MOJyYSHUE, CBOMCTBA, MPUMEHEeHHE. BakHelme
COJIA TIEJIOYHBIX METAIIOB, WX 3HAYCHWE B XKWUBOH M HEKHWBOW TMPHUPOJE W B JKU3HHU
YyeIoBeKa.

CrtpoeHre aTOMOB W TPOCTHIX BEIIECTB MICIIOYHO3EMENBHBIX METAUIOB. 3aBUCHMOCTH
(pMBUUECKUX U XUMHUCCKUX CBOHCTB MICIIOUHO3EMENBHBIX METAIIJIOB OT 3aps0B ANEP UX
atoMoB. OKCHIB W THAPOKCHIBI IIEIOYHO3EMENbHBIX METAUIOB, WX TMOJIY4YCHUE,
CBOMiCTBA W mpuMeHeHHe. BaxHelmme comu MENOYHO - 3eMENbHBIX META/UIOB, WX
3HQUCHHE B MPUPOJIC U KU3HU YeoBeka. KapOboHaTsl i ruApokapOOHATHI KaJIbITHA.
Kécrkocth BOAbI: BpeMeHHas W mocrosiHHAs. CrmocoObl  yCTpaHEHWS BPEMEHHOU
xécTrkocTh. CrocoObl  ycTpaHeHHMs mocTOsHHOW kéctroctH. Wonutel. CoeauHeHMS
ATIOMUHUSL B TOPUPOJE. XUMHUECKHUE CBOMCTBA amoMUHHSA. OCOOEHHOCTHM OKCHAA H
TUAPOKCHIA AMIOMUHUA KaKk amM(pOTEPHBIX COoeAMHEHWH. BaxHeimme comm amoMuHUSA



(xmopun, cynasdar).
OcobenHoctu cTpoeHus aroma xenesa. JKene3o B npupoae. BaxkHelue pyasl xenesa.
Oxcnaet n tuapokcuasl xkenesa(ll) m xemesza(Ill). Comm xemeza(Il) m xemeza(Ill).
OOHapy>KeHUE MOHOB KAaTUOHOB KeJIe3a B PaCTBOpPE. 3HAUEHUE COSTMHEHUM XKele3a.
Koppo3zus xumudeckas 1 3JIeKTPOXUMHUUECKAs. 3alllTa METAJIOB OT KOPpo3uu. MeTtasuibl
B MPUPOJE: B CBOOOJHOM BHU/JIE U B BUJE coeAuHeHui. [TonsaTre o Mmetayutypruu. UépHas u
LBETHAS METALTYprus. [lupoMeTamyprus, TiAPOMETALTYPTHSA, SIEKTPOMETAIITYPTHS.
Jlomennsiit mporiece. IlepepaboTka uyryHa B cTajiab. DJIEKTPOJIN3 PacIljIaBOB.
JemoHcTpanumn
» BzammopeicTBue HATPUS, TUTHS U KAJIbIWS C BOJOM.
» ['opeHue HaTpusA, MarHus M JKEJI€3a B KUCJIOPO/IE.
+ Bcnbimka TepMATHOM CMECH.
+ BsaumopaelcTBHE CMECH MOPOIIKOB CEPHI U JKEJI€3a, IMHKA U CEPHI.
» BsaumopeicTBre aIOMUHUS ¢ KUCIOTaMU, IEJI0OUaMM U BOJIOM.
» BzammopelcTBHE Xene3a U MEAU C XJIOPOM.
+ BsammopeiicTBue Mean ¢ KOHIIEHTPUPOBAHHOW CEPHOMN KUCJIOTOW M a30THOM
KHUCJIOTOM (pa30aBjaeHHON W KOHIICHTPUPOBAHHOMN ).
» Okpacka MmjIaMeH! COCTMHEHUAMMU IISJIOYHBIX METAJLJIOB.
» Okpacka MmjIaMeH! COCTMHEHUAMM MIETI0YHO3EMENIbHBIX METALIOB .
» ["amenue n3BeCTH BOJOM.
» [lonyuenue xE€CTKOW BOABI B3AMMOJCUCTBUEM YTJICKHUCIIOTO Ta3a ¢ U3BECTKOBOU
BOJOM.
e YCTpaHEHHE BPEMEHHOHN HKECTKOCTH KUTISTUCHUEM U JOOABKOU COIBI.
» YcTpaHEHHE MOCTOAHHOM KECTKOCTU JOOABKOM COJIBI.
o VoHuTHl ¥ pUHIAT UX ACHCTBUA (BUACODPArMEHT).
» Komekuus npupoHbiX COCTUHEHUN aTFOMUHUA.
» BuneodparmenTts u crnaiiapl « OKCHA ATIOMUHKS U €T0 MOIA(DUKATTAN .
o [lonyuenne amdpoTepHOTO THAPOKCHAA ATTIOMUHUS W UCCIICIOBAHNE €r0 CBONCTB.
+ Komnekuns « XuMUYECKUE HCTOUHUKH TOKAY.
» Pe3ynbTarsl IATENBHOTO SKCIIEPUMEHTA IO U3YUYECHUIO KOPPO3HH CTAJIBHBIX
W3IENUN B 3aBUCUMOCTH OT YCJIOBHI TPOLECCOB.
» Boccranosnenne memu u3 okcumamenu(Il) Bogopomom.
JlaGopaTopHbIe ONBITHI
39.B3anmMogpeiicTeure xene3a ¢ pactBopom cyibgara meau(ll).
40.ITomyueHre N3BECTKOBOM BOJIbI Y OTBITHI C HEM.
41.Tonmyuenune runpokcnnos xxenesa(ll) u (I111).
42 .KauecTBEHHBIC PEAKIINU HA KATUOHBI KeJe3a
IIpakTHueckue padoThl
6. IlonyueHue >keCTKOM BOABI M CLIOCOOBI €€ yCTPaHCHUS.



7. PemeHune s3KCNEpUMEHTANIBHBIX 3a7a4 Mo TeMe «MeTaisi».
Xumus 1 oKpy:karmas cpeaa(2 yaca)

Crpoenue 3emiu: sApO, MAHTHS, 3€MHAs KOPa, UX XUMHUUYECKUNA COCTaB.
JIutocdepa n e€¢ xumuueckuii coctas. Munepamsi. Pyasi. Ocamounsie mopoasl. [lomesasie
HCKOTaeMble. XUMUYCCKHAN COCTaB THAPOCHEPHl. XUMUUECKHH COCTaB aTMOC(hEPHI.
HcTouHrkr XMMUYECKOTO 3arpsa3HeHAs OKpY Karotteit cpensl. [mobanbHbIe
AKOJIOTHUYECKUE TTPOOTIEMBI YEJIOBEUECTBA: MAPHUKOBBIH Y(PPEKT, KHCTOTHBIE JOKIH,
030HOBBIC JABIPEI. MEXIYHAPOAHOE COTPYAHUUECTBO B 00JIACTH OXPaHbI OKPYKAFOIIEH
CpeIbl OT XUMHUYECKOTO 3arpsA3HCHUS. «3eIEHAT XUMUSD» .

JemoHcTpanumn
» Bunecodparmentsr u cnaiiasr « CtpoeHre 3eMITH U €€ XUMUUECKUH COCTaBY.
» Komnexkumst MEHEPAIOB ¥ TOPHBIX TIOPO/I.
o Komnekmua «Pyabl METaIIOBY .
» BuneodparmenTs u cnaitapl «I mo0agbHbBIE SKOJTOTHUECKHAE TPOOIEMBI
YEJIOBEUSCTBAY.
JlaGopaTopHbIe ONBITHI
43. 3yuyeHune rpaHuTa.

O06001meHe 3HAHMIA M0 XUMHUU 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3Kk3aMeHY(7 4acoB)

CtpoeHne aromMa B COOTBETCTBHH C TOJOKCHHEM XHMHWYECKOTO »JJIEMEHTA B
[Tepuoanueckoii cucreme. CTPOCHHE BEIIECTBA. XUMHUYECKAS CBA3b MKPUCTATINYCCKUE
pPEmETKH. 3aBHCHMOCTh CBOWCTB OOpPa30BAHHBIX 3JIEMEHTAMW TIPOCTHIX BEIIECTB
(METAIOB, HEMETAUIOB, OJIATOPOAHBIX Ta30B) OT TIOJIOKEHUS JJIEMEHTOB B
[Tepuoanueckoii cucreme. THIONIOTHS HEOPTAHMYESCKUX BEIECTB, JCJICHUE WX Ha KJIACChI
v rpynnsl. lIpencrasurenu.
[lpuzHakn W yCJIOBUS TPOTEKAHHWS XUMWUYECKHX PEaKIWh. THMOJOTHS XUMWYECKHAX
peaknuii MO pasIUIHBIM OCHOBaHWAM. Peaknmm woHHOTO OOMeHa. OKHCIUTEIIBHO-
BOCCTAHOBHUTEIIHHBIC PEAKIITHH.
XVWMHAUYECKHE CBOWCTBA TMPOCTHIX BEMICCTB. XapaKTEPHbIE XWMHUYCCKHE CBOWCTBA
COJICOOPA3yIOMMUX OKCHUAOB, THAPOKCHIOB (OCHOBAHWH, KHCIOT H  aM(pOTEPHBIX
TUAPOKCHIOB), COJICH.



Y4yeOHO-TeMATHYCCKHI MJIaH

No Hammenosanue paznenos KonmuuectBo B ToM umnciie Ha poBencHUE
(Tem) 4acoB 10 [TpakTHueckux KonTtposnbHbIX
nporpaMmme pabot pabot
8 knacc
1 | HauanpHple  moOHATHA  ® 21 2 1
3aKOHBI XUMHUH
2 | Baxneliume npencraBuTemn 18 2 1
HEOPraHUYECKUX BEIIECTB.
KonnuecTBeHHbBIC
OTHOIIICHUS B XUMHUH
3 | OcHOBHBIE KJIaCCHBI 10 1 1
HEOPraHUYECKUX
COCAMHEHU
4 | Ilepuoguueckuii 3aKOH | 8
[Tepnoonueckas CHUCTEMA
XUMHYECKMX AlIeMeHTOB I
. MenneneeBa U CTpocHUE
aToMa
5 | Xumuueckas CBSI3b. 11 0 1
OKHCITATENBHO -
BOCCTAHOBHUTEJIbHBIE PEAKIINMHT
Pezeps 2
Hrtoro 70 5 4
9 knacc
1 [ToBTOpeHue u 0000IICHUE 5
CBEJCHUH MO Kypcy 8 Kiacca.
XUMHYECKHAE PEAKITAN
2 | XuMHYECKHE PEAKIUHU B 10 1 1
pacTBopax
3 | Hemerannsl ¥ UX COeTMHEHUS 25 4 1
4 | MeTajuisl M UX COSAMHECHUSA 17 2 1
5 | Xumus u okpykaronas cpena 2
6 | O6oO0IIeHNE 3HAHMI IO 7 1
XHAMUH 32 KYpC OCHOBHOM
mKkoJbl. [loaroroBka k
OCHOBHOMY
rocyAapCTBEHHOMY AK3aMEHY
(0I'9)
Pezeps 2
Hroro 68 7 4




KanenaapHo-remaTuueckoe IJIaHNPOBaHUE Y4eOHOT0 TpeaMeTa
Xumusa 8 kiacc

Ne Tema ypoka Kon | Jara Ucnoan3oBanue
n/ uyec | Npose o0opyaoBaHus
n TBO | Je€HHUS neHTpa «Touka
4aco pocra
B
1 | ITpeamet xumuu. Ponb XumMum B 1
YKU3HU YEJIOBEKA
2 | MeToabl H3ydeHUs XUMHUH 1 JlaTauk TemMmeparypbl
(TEpMOTIApPHBIA),
CITUPTOBKA
3 | Bxognas amarnoctrueckas pabota 1
4 | ArperaTHbl€ COCTOSIHUS BEIIECTB
5 | ILp Ne 1 «3HakoMCTBO C
J1a00paTOPHBIM 00OPYAOBAHUEM.
[TpaBuna Th npu pabote B
KaOHMHETE XUMUMNY
6 | Ouzndeckue ABICHUA B XUMUN 1 JlaTank Temmeparypbl
TUIATUHOBBIA
7 [1.p.Ne 2« AHanu3 mMOYBBI» 1
8 |ATOMHO- MOJIEKYJISIPHOE 1
y4eHUEe. XUMUYECKUE SJIEMECHTHI
9 |3HaKku XMMHYECKHUX 1
AJIEMEHTOB.
10 |I[TepuonnueckasTadiauna 1
XUMHYeCcKuxdjiemenTo JI. U.
MeHn iesnieeBa.
11 | Xumuueckne GhopMyIibl 1
12 | Xumuueckue GopmyIisn 1
13 BanenTHOCTH 1
14 |BaneHTHOCTH 1
15 | XuMuueckue peakium. 1
16 |3akoH coxpaHEHHS MACChl BEIIECTB. 1 Becsl snekTpoHHBIE
XUMHAYECKHE YPABHCHUSA
17 | Xumuueckue ypaBHEHUS 1
18 |Tumnpl XuMHUYECKUX peakiui 1
19 |Tunbl XuMHUYECKUX peaKiui 1




20 [[IoBTOpeHUE U 0OOOIICHUE TEMBI 1
«<HauanbpHbIC MOHITHS U 3aKOHBI
X TMUTD)
21 K.p.Ne 1 «HauanbHbie TOHATHSA U 1
3AKOHBI XHMHI)
22 |Bo3ayx u €ro cocTaB 1 ITpubGop nna
OTIpeJIeTICHN COCTaBa
BO3yXa
23 |Kucnopon 1 ITpuGop nna
OTIpe/ICTICHNS COCTaBa
BO3yXa
24 | I1. p.Ne3 «Ilonyuenwue, cobupanue 1 [Tpubop mist
Y pacrno3HaBaHUE KUCIOPOIa» OTIpeIeTICHU COCTaBa
BO3/yXa
25 |Okcuabl 1
26 |Bomopon 1
27 | ILp. Ned «Ilonyuenue, cobupanue | 11
¥ pacrno3HaBaHKWE BOJOPOIa»
28 | Kucnotsl 1 [{mdhpoBoit MUKPOCKOIT
29 | Conu 1
30 |KonnuecTBOBeIIeCTBA 1
31 |Pemienue pacyeTHbIX 3a4a4 1
32 |MonsipHbiit 00beM 1
ra3000pa3HbIX BEIECTB
33 |PacuéTrhl M0 XMMHYCCKUM 1
ypaBHCHHUSM
34 |PacuéThl M0 XMMHYCCKUM 1
ypaBHCHHUSM
35 Bona. OcHoBanusa 1
36 |PactBopsi. MaccoBas moms 1 Jarank PH
PacTBOPEHHOIO BEILIECTBA
37 | ILp. Ne 5 «IIpurorosnenue 1 HNatunk PH
PACTBOPOB COJIEH ¢ MX 3aJAHHOU
MaCCOBOM JIOJIC»
38 |O6o01IeHrEe U cucTeMaTH3alus 1
3HAHUU N0 TeMme: « BaxxkHewnmme
MPEACTAaBUTEN HEOPTaHUUECKUX
BemecTB. KomnuecTBeHHBIE
OTHOIIICHUS B XUMHID)
39 |K.p.Ne2 no teme: «Baxueitme 1

MPEACTAaBUTENN HEOPTaHUUECKUX
BemecTB. KomaecTBeHHEBIE
OTHOIIIEHUS B XUMHW)




40

Oxcupl: kmaccudukanus u
CBOWCTBA

HNatuuk pH

41

OcHoBanus: KaccupuKanms
HWCBOWCTBA

Jaruuk pH, mozarop
00BEMa KUIAKOCTH,
OropeTKa, 1aTunuK
TeMIepaTyphl
IJIATHHOBEIM, TaTUHK
JABJICHHS, MarHUTHAS
MeIajiKa

42

Kucnorsl. Knaccudukanms kucmor

Jarunk PH

43

CroiicTBa KACIOT

Jlatunk PH

Kmaccndukanms coneit

Jarunk PH

45

CsoiicTBa coueit

46

['eneTHueckasa CBI3b MEKIY
KJIaCCaMH HEOPTraHWYECKHUX
BEIIIECTB

WY UG U U —

47

IL.p. Ne 6 «Pemenue
AKCIIEPUMEHTAJIbHBIX 33724

48

O06001menne U cCuCTEMaTH3aIusA
3HaHUH 110 TeMe: «OCHOBHBIC
KJIACCBHI HEOPTaHUYECKUX
COCAUHCHUI»

49

K.p. Ne3 mo teme: «OCHOBHBIE
KJIACCHl HCOPTaHMYCCKHX
COCIUHEHU I

50

AwmporteprocTh. AMpoTEpHBIE
COCTMHCHUS

51

Otkpeitue/[. 1. MenaeneeBsimMm
Ilepnoanueckoro3akona

52

OcHOBHBIC CBCACHUA O CTPOCHHUHA
dTOMOB.

53

CrpoeHue >EeKTPOHHBIX YPOBHEH
aTOMOB XMMHYECKHX JIEMEHTOB
No«Nel-20 B Tabmue /1. W.
Menneneena.

54

[leproanueckuii 3aK0H
1. . MenneneeBa u CTpoeHHE
aroMa

55

XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA HA OCHOBAHUH €T0
nojoxenus B [lepuoanueckoi
CUCTEME

56

XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA HA OCHOBAHUH €10




nojoxxenus B [lepuoanueckoi
CUCTEME

57 |3nauenue Ilepuoguyueckoro 3akoHa
u [lepuoanueckoit cMCTEMBI
XUMHYECKUX dJ1eMeHTOB /J[. 1.
MeHn ienieeBa
58 |MonHas xumuyeckas CBA3b JlaTuuk TeMnepaTypsl
MJIATUHOBBIH, TaTYMK
TeMIepaTypbl TEPMO-
TTapHBIA
59 | KoBanieHTHast XMMUYECKAs CBS3b JlaTuuk TeMnepaTypsl
MJIATUHOBBIH, TaTYMK
TeMIepaTypbl TEPMO-
TTapPHBIA
60 |KoBaneHnTHas noJispHas JlaTuuk TeMnepaTypsl
XMMHUYECKasA CBA3b MJIATUHOBBIH, TaTYUK
TeMIepaTypbl TEPMO-
TTapPHBIA
61 | MeTannnueckas XUMHUYECKas CBA3b
62 | Crenenp OKUCIICHUS
63 | OkucauTeabHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU
64 |OxucnuTeNbHO-
BOCCTAHOBUTEJIbHbBIC PEAKIINU
65 |O0001IeHNE U cucTeMaTH3alus
3Hanu# o Temam: «I13 u TICXDO»
n «Ctpoenue Bemectsa. OBPy
66 | KontponbHasg paboTa no TemMam:
«I13 u IICXD» n «CtpoeHue
Bemiectea. OBPy
67 | PelieHne pacueTHbIX 33/1a4
68 | [IpomexyTouHas arTecTanus




Xuvua 9 kaace

Ne Tema ypoka Kon | Jara Ucnoan3oBanue
n/ uyec | Npose o0opyaoBaHus
n TBO | JeHUS uenrpa «Touka
4aco pocra
B
1 | Kimaccudukarms HeopraHuIeCKIX 1
BEIIIECTB U UX HOMEHKJIATypa
2 | Knaccudukamms XuMAIeCKIX 1
peaKuui no pasJIMuHbIM
OCHOBAHHUAM
3 | Bxognas amarnoctuueckas pabota 1
4 | [ToHsITHE O CKOPOCTH XUMUYECKON 1 [Tpubop ana w-
peaKiuu. JIOCTPALINK 3aBU-
CUMOCTH CKOPOCTH
XUMHUYECKOW PEAKIINU
OT YCJIOBUH
5 | Karanmus 1
6 | OnekTpoauTHUECKad 1 JlaTuuk TemnepaTypsbl
JUCCOLHMALAS TUIATUHOBBIU
7 | OCHOBHbIE MOJIOKEHUA TCOPUHU 1
AJICKTPOJTUTUYECCKOMN
muccormanu (TO]1)
8 [Xumuueckue CBOWCTBA KHUCJIOT B 1 JlaTuuk sneKkTpo-
ceete TO/] MPOBOJIHOCTH, A03ATOP
00BEMa KUAKOCTH,
OropeTKa
9 [Xumuueckue cBoiicTBa KuCIOT B| 1
ceere TOJ1
10 Xumuueckue cBoiicTBa OocHOBaHui | 1 JlaTuuk 3neKkTpo-
B CBETE TEOPHUU AJIEKTPOJIUTUUECKON MPOBOJHOCTH, A03aTOP
MU CCOLIMAlAN 00BEMa KUAKOCTH,
OropeTKa
11 Xumuueckue cBolcTBa cojed B 1 JlaTuuk TeMnepaTypsl
CBETE€ TEOPUHU BIEKTPOIUTHUUECKON
MUCCONUALIT
12 | Ilonarue o ruapoan3e conei 1 Jarunk PH
13 | ILp. Ne 1. Pemienune 1
AKCIEPUMEHTAJILHBIX 33/1a4 110
TeMe «DNEKTPOJIUTHYECKAS
JIUCCOIU ALY
14 | OO6oO61IeHNE U cUcTEeMaTU3alMs 1




3HAHUHU MO TEME K XUMUUYECKHUE
PEaKIMU B pacTBOpax
3JICKTPOJIATOBY

15| KpNel no teme « XuMHUECKHE
PEaKIMU B pacTBOpax
AJIEKTPOJINTOBY

16 O0mas xapakTepucTUKa
HEMETAJJIOB

17 | O6mas Anmnapar ajs
XapaKTePUCTHKA eMeHTOB VIIA MPOBEACHUS XU-
IPYNIbI — rajoreHoB MHUUYECKUX MTPOILIECCOB

(ATTXP)
18 | Coemunenus rajoreHoB Jlatauk xjopua-
HMOHOB

19 | IL.p.Ne 2 .«M3yueHue CBONCTB
COJITHOM KUCIIOTBD)

20 | O0masa xapakTepucTHKa Annapar A
aneMeHTOB VI A - XaJIbKOT€HOB. MPOBEACHUS XH-
Cepa MUUYECKUX PeaKInit

(AIIXP), mpubop mns
MOJYUYEHUS Ta30B UK
annapat Kunma

21 CepoBogopon u CyIbhHUIbI Anmnapar ajs

MPOBECHUS
XUMHWYECKUX PECAKIINI
22 [KucnopoaHbie COETMHEHUS CEPBI [Tpubop ana

IMOJIYUCHHA I'a30B

23 |[ILp. No 3 .«M3yueHue CBOWCTB
CEPHOU KHUCJIOTBI)

24 | O6mas Tepmopesuctop-
XapaKTePUCTUKA XUMHUYECKUX HBIH TaTUYUK TEM-
anemMeHToB VA rpynmsi. A30T MepaTypsbl, JaTIYUK

pH, natunk >5ek-
TPONPOBOJAHOCTH,
amnmapar Jjist mpo-
BEJICHUS XUMUYE-
CKHX PEAKINU
(AIIXP), maraut-
Has MeajiKa

25 | Ammuak. Conyu aMMOHHUS JlaTduk 351€KTpo-
MPOBOJHOCTH

26 | IL.p.Ne 4 «Ilonyuenne ammuaka u

A3YUYECHUE €T0 CBONCTBY
27 | Kucnopoacoaepxaiiye JlaTuuk HUTpAT-




COCAHMHCHHSA a30Ta

HOHOB

28

Kucnopoacoaepxaine coeTMHCHUA
A30Ta

29

®docdop U ero CoeAMHESHUS

30

O6mmas
XapakTeprucTHKa 3aeMeHToB IV A-
rpynnsl. Yriepon

31

Kucnopoacoaepxarme
COCJAMHEHUS YIJIepoa

32

I[Lp. Ne 5. «Ilonyuenue
YTJIEKUCIIOTO ra3a U U3yUCHUE €ro
CBOMCTBY

Anmapar ajs
MPOBEACHUS
XUMHWYECKUX PEAKIINI

33

YTrieBoaopoasl

34

Kucnopoacoaepxarme
OPTraHNYEeCKUE COCTUHEHUS

35

Kpemunii u ero coequHeHust

36

CunukarHas
MPOMBIIIJICHHOCTD

37

[TosryyeHnenemMeTannos

38

[ lomyyeHMEeBAXKHEH X
XUMHYECKMXCOSTNHECHUH

39

006001Ienue o reme «Hemeraiet
M UX COEITUHECHUA

40

K.p. Ne2 mo teme: «Hemeranmsl u
UX COCTMHCHUSD)

41

[ lonoxeHrne METAIIIOB B
[ lepponnueckoi cucreme, CTPOEHUE
ATOMOB W KPUCTAJJIOB

42

O0111e XUMHUYECKHAE CBOIICTBA
METAIOB

43

O01asxapakTepucTrKa
MICTOYHBIXMETAITOB

44

OOuasxapakTeprucTHKa
TEJIOYHBIXMETAJIOB

45

O01asxapakTepucTUKa
IETTOUHO3EMENTbHBIX
METAJIJIOB

46

OO0uasxapakTeprucTHKa
IETTOYHO3EMETbHBIX
METAJIJIOB

47

KEécTKoCTh BOIBI U CITOCOOBI €€

YCTPaHECHHUS

Jlaruuk PH, natumnk
TEMIIEPATYPhI




48 | I1.p.Ne 6. «IlonmyueHue xKecTKOH 1 JlaTduk 351€KTpo-
BOJIbI ¥ CIOCOOBI €€ YCTPAaHSHU S MIPOBOJIHOCTH,
MarHuTHas Me-
majaka, npuoop
JUISL TIOJTyYSHUS
ra3oB WJIM amma-
parKunna
49 |AmOMHUHUN U €T0 COSTUHEHUS 1
50 PKeneso 1 JlaTumk naBiIcHUS
51 |[CoennHenus xenes3a 1
52 [[1.p. Ne 7 «Perienue 1
PKCIIEPUMEHTAJIbHBIX 3371a4 110 TEME
Metautb»
53 Koppo3usi wmeramioB u  cnocoOsl | 1
BAIUTHI OT HEE
54 Metauibl B IpUpoae. 1
55 [[lonarne o0 MeTALTypruu 1
56 O6001IeHNE 3HAHUH 10 TEME 1
Metautb
57 [KontponbsHas padoT 3 no Teme 1
Metautb
58 Xumuueckas opraHu3aiiys MmIaHeThl 1
Bems
59 Oxpana 1
OKPYKAOIIEN CPeabl OT
XHUMHUECKOTO 3arpa3HeHUA
60 Bemiecra 1
61 [Xumuueckuepeakiumu 1
62 (OCHOBBI 1
HEOPraHUYECKON
X AMUN
63 (OCHOBBI 1
HEOPraHUYECKON
X AMUN
64 [loBTopenue u 0000IICHUE TTO TEME. 1
[TonroToBKa K KOHTPOJILHOM padoTe
65 [KonTposibHas padoraNed 1
«UTorosas mo Kypcy 0OCHOBHOM
[ITKOJIBI»
66 |AHanu3 KOHTPOJILHON PabOTHI. 1
[ loBeneHWE UTOTOB roja.
67 [PezepBHOE Bpems 2

68




ILnanupyembie pe3yJibTaThl 0CBOEHUS Y4e0OHOI 0 mpeaMera

ITo 3aBepInieHNIO Kypca XMMHH Ha ATaHe OCHOBHOT'O O0IIEro 0Opa3oBaHUs BBIITYCKHUKH
OCHOBHOM IITKOJIbI JOJKHBI OBJIQACTh CIICAYIOITUMHU PE3yIbTaTaMu:

1. JIn4HOCTHBIE pe3yJibTAaThI:
1) ocosnanuecBoer STHUYECKON TPUHANICIKHOCTH, 3HAHUE UCTOPUU XUMHU U BKJIAJa
POCCUNCKON XUMHUYECKON HAYKU B MUPOBYIO XUMHIO;
2) ¢opmuposaneo0TBETCTBEHHOTO OTHOICHHS K TTIO3HAHWIO XUMHWHW, TOTOBHOCTH U
COCOOHOCTH 00YUarOIIKUXCA K CAMOPA3BUTHIO U CaMOO0Pa30BaHUIO Ha OCHOBE
H3YUEHHBIX (PAaKTOB, 3aKOHOB M TCOPHI XMUMHH; OCO3HAHHOTO BHIOOPA M TIOCTPOCHHUE
WHJUBUIYAJIbHOU 00pa30BaTe/IbHON TPACKTOPUH;
3) @opmuposanuenenOCTHON €CTECTBEHHO-HAYUHOW KApTUHBI MUPA, HEOTHEMIIEMON
YACThIO KOTOPOH SABJIAETCA XUMUUECKAs KAPTUHA MUPA;
4) 06]100€HUeCOBPEMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHS HAYKHU U
OOIlIECTBEHHON MPAKTUKH, B TOM YUCJIE U XUMUUYECKUM;
5) ocgoenueconaIbHBIX HOPM, TTPABUJI TIOBEACHMS, POJIeH U (POPM CONMATTEHOM XU3HU B
COLIMYME, MPUPOJIE ¥ YACTHOM KU3HU HA OCHOBE SKOJIOTHUUECKON KYJIbTYpPhI U
0e30macHoro o0palnieHus ¢ BeIIeCTBAMH U MaTepUaIaMu;
6) dopmuposarnueKOMMYHUKATHBHON KOMITETEHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMU U
B3POCJIBIMHU B Mpoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIEIOBATENbCKOM, TBOPUECKON U APYTUX BUJOB AEATCIBHOCTH, CBA3AHHBIX C XUMHUEH.

1I. MeTtanpeaMeTHbIe pe3yJibTAThI:
1) onpeoenenueneneid cOOCTBEHHOr0 00YUEHHSI, IOCTAHOBKA B (POPMYIUPOBAHUE JIIS
ce0s1 HOBBIX 3a4a4;
2) naanuposanuenyTeh TOCTUKEHHUS KEJIAeMOTr0 pe3yJibTaTa O0yUEHUs] XUMHUH KaK
TEOPETUUYECKOTO, TAK U SKCIIEPUMEHTAJIBHOTO XapaKTePa;
3) coomHecenuecBONX NEUCTBUH C INIAHUPYEMBIMHA PE3YJIbTATaAMHU,
0CYWecmeleHIeKOHTPOJIS CBOEH AEATEIbHOCTH B MPOLECCE TOCTHUKEHUS Pe3yJibTarta,
onpeoenenecnoco00B NEHCTBUN MTPU BHITIOTHEHUHN JA00PATOPHBIX U MPAKTUYECKUX
paboT B COOTBETCTBHHU C MPABUIAMU TEXHUKHU O€30MACHOCTH,
4) onpeoenenueNnCTOUHNKOB XUMAYECKOH WH(OPMAITH, TIOJTyUCHHUE U aHATu3 €€,
co3aaHue NHGHOPMAITMOHHOTO MTPOAYKTA U €T0 TMIPE3CHTAIINS,
5) ucnoav306an1e0OCHOBHBIX UHTEJUICKTYAJIbHBIX OTIEPAllMiA; aHAJIN3a U CUHTE3a,
CPaBHEHMS U CUCTEMATHU3alNK, 0000IIEHUA U KOHKPETU3AIUU, 8bis61eHe TPUUUHHO-
CJIEACTBEHHBIX CBA3EH U NOCMPOCHUETOTUUECKOTO PACCYKACHUSA U YMO3AKIIOUCHUS
(MHAYKTHBHOTO, ICTYKTUBHOTO W TIO QaHAJIOTHH ) Ha MaTepHaie €CTeCTBEHHO-HAYIHOTO



COLEPIKaHUA,
6) yMenueco3NaroT, MPUMEHATHh U MPEOOPA30BbIBATH 3HAKU U CUMBOJIbI, MOJICIU U CXEMBI
JUTSl pEIICHUsT YUEOHbIX U TO3HABATEIbHBIX 3a/1a4;

7) popmuposanuen pazeumuedKoIOrHIeCKOTO MBITIIJICHUS, YMCHHUE IPUMEHSATH €T0 B
MO3HABATENIbHON, KOMMYHUKATUBHOM, COMIMATBHON TTPaKTHUKE W MPOdECCHOHATBHON
OpPHUEHTALIUU,

8) cenepuposanueniei u ONPEILICHUE CPEJCTB, HEOOXOAUMBIX ISl MX peaU3aluu.

III. ITpeanMeTHbBIE pe3yJIbTATHI:

BrinycKHUK HAyuHMTCSI:

® XapaKTepHU30BaTh OCHOBHBIC METO/IbI MO3HAHUA: HAOIOACHUE, U3MEPECHUE,
IKCIICPUMEHT;

® ONHUCHIBATH CBOMCTBA TBEPABIX, JKAJKHX, TA3000Pa3HBIX BEIICCTB, BBIACIISIA X
CYIIIECTBCHHBIC TTPU3HAKH;

® PACKPBIBATh CMBICII OCHOBHBIX XMMHUECKUX TTOHATAN «aTOMY, «MOJIEKYJIa),

«XUMHYECKHH JIEMEHTY, KTIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY,

«BAJICHTHOCTBY, «XUMUYECKAsA PEAKIIHD), UCITOJIb3Ys 3HAKOBYIO CHCTEMY XUMUU,

® pACKpbIBaTh CMbICJ 3aKOHOB COXPAHEHUS MACChI BEILIECTB, MOCTOSIHCTBA COCTAaBA,
aTOMHO-MOJIEKYJIAPHON TEOPUH,

® pa3TMYaTh XUMHUECKHE W (PU3NUECKUEC SIBIICHHS,

® Ha3bIBATh XUMHUYECKHE HJICMEHTHI;

® ONpENeATh COCTAB BEIIECTB M0 UX (hopMysiam;

® OMpPEAEIATh BAJICHTHOCTh aTOMA AJIEMEHTA B COCTMHCHUSX;

® ONPENCATH TUTT XUMUUYECCKUX PEaKITHi;

® Ha3BIBATh MPU3HAKH U YCIIOBUSA MPOTEKAHNUA XUMHUUECKAX PEAKITHH

® BEHISABIIATH MPU3HAKHU, CBUACTEIHCTBYIONINE O IPOTCKAHNN XUMHUCCKOW PEAKITAH
MIPY BBITIOJTHEHUH XUMHUYECKOTO OTIBITA;

® COCTaBjIATH (GOPMYITHI OWHAPHBIX COCTUHCHUIN,

® COCTaBJIATh YPABHCHHS XUMHUCCKUX PEAKITHIA,

e coOmonarh npasuia 6€30NacHON PadoThl MTPU MPOBEICHUH OIBITOB;

® TI0JIb30BATHCS JTAOOPATOPHBIM 00OPYIOBAHHUEM M TIOCY AOM;

® BBIUUCIATH OTHOCUTEIbHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MAaCChl BELIECTB;

® BEIYUCIIATH MACCOBYIO JIOJIIO XUMHYECKOTO AJIEMEHTA 1O (hOpMYJIe COCTHHCHNUS,

® BBIUUCIATH KOJIMYECTBO, 00bEM WIIM MACCy BEIIECTBA MO KOJUUYECTBY, O0BEMY,
MacCe peareHTOB WK NMPOJAYKTOB PEAKIINY;

® XapaKTepPHW30BaTh PU3MUECCKHE U XUMHUCCKUE CBOMCTBA MPOCTHIX BEIIECTB!
KHUCJIOpOAa U BOAOPOAA,;



MoJIy4yarh, COOMpaTh KUCIOPO/ U BOJIOPO,

PacIio3HaBaTh OMBITHBIM MyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO;

PacKpbIBaTh CMBICI 3aKOHA ABOTaApo;

PaCKpBIBATh CMBICI TIOHATHH «TETUTOBOM 3(h(hEKT peakimmy, KMOJIAPHBIA 00BEMY;

XapaKTEPU30BaTh (PU3MUECCKUE U XUMUUECCKUE CBOMCTBA BOIBI,

PACKpPBIBATh CMBICIT TIOHATHA «PAaCTBOPY,

BBIUHCIISITH MACCOBYIO JOJIKO PACTBOPEHHOTO BEIIECTBA B PaCTBOPE;

MPUTOTOBJIATE PACTBOPHI C ONPEAETIEHHON MACCOBOM 0JIEN PACTBOPEHHOTO

BEILIECTBA,

HA3bIBATh COCIMHEHUS N3YUYECHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

XapaKTePU30BaTh (PU3NUECCKUE U XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BEIICCTB. OKCUAOB, KUCIOT, OCHOBAHUMN, COJICH,

ONPEAEIATh NPUHAJICIKHOCTh BEIIECTB K OMPEACTICHHOMY KJIacCy COCANHEHHUM,

COCTaBJIATH (POPMYJIBI HEOPTAHUUECCKUX COCTUHEHNN N3YUCHHBIX KJIACCOB;

MPOBOJIATH OMBITHI, MOATBEPKAAOIINE XUMUYECKHUE CBONCTBA N3YUYCHHBIX KJIACCOB

HEOPTaHWYECKHUX BEILECTB,

PAacno3HABATh ONMBITHBIM ITyTEM PACTBOPHI KUCJIOT U IIEI0UYEH IO N3MEHECHUIO

OKPACKHA HHAUKATOPA,

XapaKTEPU30BaATh B3aUMOCBA3b MEXKY KIIACCAMHU HEOPraHWYECKUX COCTMHEHUN,

packpbiBaTh cMbIch [lepuoauueckoro 3akona J[. 1. Menaeneesa;

OOBACHATh (PU3UIECKUM CMBICT ATOMHOTO (TIOPAIKOBOT'0) HOMEPA XUMHUYECKOTO

3JIEMEHTA, HOMEPOB TPYIIIBI U IEPUOAA B EpuoAndecKon cucreme /1. Y.

Menneneena,

OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B

Mpeesiax MaJiblX MEPUOIOB U TJIABHBIX MOATPYII;

XapaKTEPU30BaTh XUMHUYCCKHE AJIEMEHTHI (OT BOAOPO/IA IO KAJBIIKS) HA OCHOBE UX

nojioxkeHus B nepuoanueckoi cucreme J[. 1. Menaeneesa u ocobeHHOCTE M

CTPOEHHUS UX aTOMOB;

COCTaBJIATh CXEMbI CTPOEHUA aTOMOB MeEPBbIX 20 3JIEMEHTOB MEPUOIUUECKOM

cuctemsl /1. 1. Mennaeneena;

PACKPBIBATh CMBICIT TIOHATUN: «XUMUYECKAA CBA3bY, «IJICKTPOOTPULIATEIBHOCTBY ),

XapaKTEPU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEMIECTB OT THTIA

KPUCTAUIMYECKON PEIIETKY,

ONPEAEHATHh BUJI XUMUYECKON CBSI3H B HEOPraHUYECKUX COCIMHEHHUSIX,

M300paxarh CXEMbl CTPOCHUS MOJIEKYJ BEIIECTB, 0OPAa30BaHHBIX PA3HBIMU BUJIAMH

XUMHUYECCKHUX CBA3ZECH,

PACKPBIBATh CMBICIT IOHATUN «MOH», «KATHOH», «AHUOHY, «IJICKTPOJIUTHD,
«HEBNEKTPOJIUTBDY, «3EKTPOJUTHUECKAA TUCCOLUALINSD), KOKACIATENDY,



«CTENEHb OKUCIIEHUS, «BOCCTAHOBUTED), «OKHCIIEHHUEY, «BOCCTAHOBJICHHEY,

® OIPEICIATh CTCIICHb OKHUCIICHHS aTOMa 3JICMEHTA B COSTUHCHHM,

® PACKpPHIBaTh CMBIC TCOPHH JICKTPOJIATHUCCKOMN AUCCOIHAINH,

® COCTaBJIATH YPABHEHHUSA JICKTPOJUTHUYSCKOMN THCCOIHAIIAN KHCIIOT, MEI0UCH,
COJICH,

e OOBSACHITH CYIIHOCTH MPOIIECcCa ICKTPOJUTHUCCKOMN AUCCOIHAIINN U PEaKITUi
WOHHOTO 0OMEHa;

® COCTaBJIATH TOJIHBIC M COKPAIIEHHBIC HOHHBIC YPAaBHCHHMS PeaKilvii 0OMeHa;

® OIPEACIATh BO3MOMKHOCTD MIPOTEKAHMS PEaKIIMi HOHHOTO OOMEHa;

® MPHUBOJHTH PEAKIINH, ITOATBEPIKIAIOIINE KAUSCTBEHHBIN COCTaB Pa3IMYHbIX
BEIIECTB;

® OIPEACIATh OKHCIIHTENIh H BOCCTAHOBHTEIID,

® COCTaBJIATH YPABHEHHUS OKHCIMTEIHHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHIA;

e Ha3bIBaTh (haKTOPHI, BIMSIONIME HA CKOPOCTh XMMHUUSCKOM PEaKITUH,

e KIacCU(PHIIUPOBATh XUMHUUYECKHE PEAKIIMH 10 PA3IMYHBIM IMPH3HAKAM,

® XapaKTePH30BaTh B3aMMOCBI3b MEXKIY COCTaBOM, CTPOCHHEM H CBOMCTBAMH
HEMETAJIJIOB,

® MPOBOJUTH OIBITHI ITO MTOJIYYCHHIO, COOMPAHHIO H H3YUCHHIO XUMHUCCKUX CBOKCTB
ra3000pa3HbBIX BEMISCTB: YIVICKUCIIONO ra3a, aMMHaKa;

® pacCIO3HABATh OMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIIBIHN Ta3 U
aMMHAK;

® XapaKTePH30BaTh B3aMMOCBA3b MEKIy COCTaBOM, CTPOCHHEM H CBOMCTBAMH
METAJIJIOB;

® Ha3bIBAaTh OPraHUYCCKHE BEIIECTBA MO MX (DOpMyIie: METaH, STaH, STUJICH, METaHOI,
ATaHOJ, TIIUICPHH, YKCYCHAs KHCIIOTa, aMHHOYKCYCHAs KHCIIOTa, CTeapHHOBAS
KHCJIOTa, OJIEMHOBAS KMCJIOTA, TJIFOK03a,

® OIICHMBATH BIIMSHUC XUMHUCCKOTO 3arps3HESHHS OKPYIKAIOIIEH Cpeabl Ha OPraHu3M
YEJIOBEKA,

® TpaMOTHO 0OpamaThcs ¢ BEMSCTBAMH B ITOBCECIHEBHOM *KU3HH,

® OIPEACIATh BO3MOXKHOCTD IIPOTEKAHMS PEAKIIHA HEKOTOPHIX PEACTABUTEIICH
OPraHUYECKHUX BEIECTB ¢ KUCIOPOIOM, BOAOPOAOM, META/UIaMH, OCHOBAHUSIMH,
rajJore¢HaAMH.

BrInyCKHHUK NOJIyYHUT BO3MOKHOCTh HAYYHUTHCS:

* BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUMOTE3bl 0 XUMHUYECKHUX
CBOMCTBAX BEIIECTB HA OCHOBE MX COCTABA U CTPOCHMS, MX CIIOCOOHOCTH BCTYMATh B
XAMUYECKUE PEAKIINH, O XaPAKTEPE U MPOAYKTAX PA3IMUHBIX XUMUYECKUX PEAKIUN;

* XapaKTEpPU30BaTh BEILIECTBA MO COCTABY, CTPOSHUIO U CBOWCTBAM,



YCTaHABJIMBAIOT MPHYMHHO-CIICACTBCHHBIC CBSA3H MEXKy JAaHHBIMHU XapaKTePUCTHKAMU
BEIIIECTBA,

¢ COCTaBJIATHh MOJICKYJIAPHBIC U TTOJIHBIC HOHHBIC YPAaBHECHHMS IO COKPAIIEHHBIM
WOHHBIM YPaBHCHHSIM,

¢ TPOTHO3HPOBATH CIOCOOHOCTH BEIISCTBA MPOSBIIATH OKHCIIATEIIbHBIC HITH
BOCCTAaHOBHTEILHBIC CBOMCTBA C YUETOM CTEIICHEH OKUCIICHHS SJICMEHTOB, BXOISAIINX B
€r0 COCTaB;

¢ COCTaBJIATHh YPAaBHCHHS PEAKIINi, COOTBETCTBYIOIINX ITOCICA0BATEILHOCTH
IIPEBPAIICHUI HEOPTaHHUCCKUX BEIICCTB PA3IMIHBIX KIIACCOB;

¢ BBIJBHTATH M MMPOBEPATH IKCIICPUMEHTAIBHO THIIOTE3BI O PE3YIbTaTax
BO3ACHCTBHS Pa3IHIHBIX (PaKTOPOB HA U3MEHECHHE CKOPOCTH XUMHYECCKON PEAKITHH,

* HCIIOJIB30BaTh MPHOOPETEHHBIC 3HAHMS I SKOJIOTHUSCKH IPaMOTHOTO
MOBEACHUA B OKPYKAKOIIEH CPEIE,

¢ HCIIOJIB30BaTh MPHOOPETEHHBIC KIFOUCBBIC KOMIESTCHIIMH IPH BHITIOJTHCHHUH
MPOCKTOB M YUEOHO-UCCIEA0BATEIBCKUX 33124 110 U3yUYCHHIO CBOCTB, CIIOCOO0B
ITOJIYUCHHMS ¥ PaclO3HABAHUS BEIICCTB;

¢ OOBEKTHBHO OIICHUBATH HH(OPMAIIHAIO O BEIICCTBAX U XUMHUUYECKHUX MPoIeccax;

¢ KPHUTHYECCKH OTHOCHTHLCS K IICEBAOHAYYHOM HH(pOpManuu, HeA0OpOCOBECTHOM
peKiaMe B CpeACTBaX MacCOBOM MH(pOpMAaInm,

¢ OCO3HABaTh 3HAUCHHUE TCOPETHUUCCKUX 3HAHUI 11O XMMUH IS IPAKTHUCCKOM
NEATETHHOCTH YEIOBEKA,

CO3/JIAt0T MOJICJIA U CXEMBI IS PEIICHUS YUEOHBIX U TTO3HABATEIBHBIX 33/1a4; TIOHUMATh
HEOO0XOIMMOCTh COOJIFOICHUS TPEANMUCAHUN, TPEJIaraéMbIX B HHCTPYKIUAX MO
UCIOJIb30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMUU U JIP.

YMK «Xumua. 8 knacc»

1. Tabpuenan O. C. Xumwmsa. 8 kmacc: ydeOHHUK A1 0OIIeo0pa3oBaTeIbHBIX

opranm3anuii / O. C. I'abpuensu, WM. I'. Octpoymos, C. A. CnagkoB. — M.:

IIpoceemenne, 2021

2. T'abpuenan O. C. Xumus. Meroauueckoe nocodue i 8 kinacca yueOHoe mocooue

s obmeoOpa3oBarenbHbIx opranm3anuii / O. C. ['abpuensn, M. B. Akcénosa, U.

I'. OctpoymoB. — M.: IIpocsemienue, 2019

3. I'abpuensu O. C. Xumus. COOpHHK 3ajay M yHOpaKHEHUH. 8 Kjacc: ydeOHOe

mocodme s obmeodpazoparenbHbix opranm3anmii/ O. C. abpuensu, U. B.
Tpury6uak M.: IIpocBenienue, 2019

YMK «Xumua. 9 knacc»

1. T'abpuenan O. C. Xummsa. 9 kmacc : ydeOHWK mid 0O0mIeoO0pa3oBaTEIbHBIX

opranmzanuii / O. C. T'abpuensa, WM. I'. OctpoymoB, C. A. CnagkoB. — M.:

IIpoceemenne, 2021



2. T'abpuensn O. C. Xumua. Metoandeckoe nocodue s 9 kiacca: yued. mocodue
s obmeoopazoBarenbHbix opranuzaiuii / O. C. 'abpuemsn, M. B. Akcénona, U.
I'. OctpoymoB. — M.: IIpocsemienue, 2019
3. T'abpuensan O. C. Xumus. Padbouas tretpaap. 9 knacc : yuedHoe mocobue s
obmeoOpazoBarenpHbIx opranm3anmii / O. C. "'abpuensn, C. A. Cnaagkos, U.
I'. OctpoymoB. — M.: IIpocsemienue, 2019
Hupopmayuonnsie cpeocmea
HNnTepHeT-pecypcsl
1. http://www.alhimik ru [Ipencrasiaenst pyOpuku: COBETH aOUTYPUEHTY, YUUTEITIO
XUMHH,
2. http://www hij.ru Xypaan «Xumus v )KH3Hb» ITOHATHO W 3aHUMATEIIBHO PACCKa3hIBACT
000 BCEM MHTEPECHOM, UTO MPOUCXOUT B HAYKE M B MHUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html DnexTponnbIi KypHaT « XUMUKA U XUMHUS,



