[Tpunoxenue 11

k POOIT OO0

MuHuCTEPCTBO 00Pa30BaHUA U HAYKHU
Jonenkoit Hapoanoii Pecny0iuku
Ynpagsienue 00pa3zoBaHusi AAMUHHCTPALIMA AMBPOCHEBCKOI0 pailoHa
MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe yUpeKIeHne
«AMBpOCHEBCKas IKO0Ja Ne 5»
AMBPOCHEBCKOI0 paiioHa

«PaccMoTpeHo» «YTBepxKIAa»

Ha 3acelaHuy IeIaroruyeckoro Hupexrop MBOY «AmBpocueBckas mkosaa Ne 5»
COBETa Ars==agueBCKOr0 paiioHa

[IpoTokon +h PMH X 23 » 08 20 22 romaNe 141

oT «23» 08. 2022 roma Ne 9

fﬁ’ % H.B. ITapadeitauk

Pabouas nporpamma
Mo y4e0OHOMY NpeaMeTy
«XHUMMU S »

g 8-9 kiaccos

8 kiacc 2 yaca B Heaeno (Bcero 68 yacon)
9 knmacc 2 yaca B Hezeqo (Bcero 68 uacos)

(cpoxk peanuzanuu 5 jer)

ABTOpPBI-COCTABHUTEJIN:

3am. aupekropa o YBP _Muxankuna O.B.
VYuurens Y nosenko H.OD.

Paccmotpeno Ha 3acegannu MO
YUMTEJIEH €CTECTBEHHO - HAYYHOT'O [IUKJIA

2022r.
2. Amepocueska



COIAEPKAHHUE

[TOACHUTEJIDHAA SAITUCKA ..o sssns 3
COLEPHKAHUE OBYUEHHUA ... sssssssssssssssses 5
[IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPO'PAMMbBI YYEBHOT'O ITPE/IMETA

«XUMHUA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3SOBAHUA ... 11
TEMATHUYECKOE [IJTAHUPOBAHMUE ... sssssssssssssssssssssesses 16
8 TRTTACC ettt ettt e s s s bbb RS AR 16
9 KJTACC et eesse it ssse st sss bbb 23



MHNOACHUTEJBHASA 3AIINCKA

PaGouasi ocHoBHasi oOpa3oBaTe/ibHasi mporpaMma mo mnpeamery «Xumus» (8 — 9
KJIACCHI) COCTABJIEHA HA OCHOBAHUH CJIeTYIOIIHX HOPMATHBHBIX JIOKYMEHTOB:

v TocymapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIEro 00pa3oBaHMs
Joneukoit Hapongnoit PecnyOnmuku, ytBepxkaeHHoro Ilpukasom MuHucrepcrsa
obpaszoBanust u Hayku Jlonenkon Hapomuoit Pecryommku ot 30.03.2022r. Ne 22-HII
(3apeructpupoBano B Munucrepcrte toctuiiuu Jlonernkoit HapomHoit PecnyOunnku,
perucrpanuoHabiii Ne 5055 ot 05.04.2022r.);

v' TIpuMepHON OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOIO OOILIEr0 00pa3oBaHUs
(yrBepskaena Ilpukasom MunmcrepctBa oOpaszoBanus W Hayku JloHenkoi Hapommoit
Pecry6nuku ot 18.07.2022 Ne 586);

v' Vuebuoro miana MBOY «AmBpocueBckas mkoma Ne 5» AMBPOCHEBCKOTO paiioHa
(yrBepxkaeH Ilpukazom MBOY «AmBpocueBckas mkosa Ne 5» AMBpocHeBCKOro paiioHa
JAHP);

v' TlpumepHas pabouast IporpaMma OCHOBHOTO 00miero oopazopanus «Xumus» (st 8 - 9
KJIacCOB 00pa3oBaTeNIbHOM OpraHu3anuu) (PEeKOMEHIOBaHA pEIIeHHEeM HayyHO —
metoaudeckoro copeta 'bOY ITIO « IOHPUPO» (mpotokon ot 11.08.2022 Ne 3)

Bxman yweOHoro mnpeamera «XuUMHS» B JOCTHXKEHHE I1e€Jel OCHOBHOTO OOILEro
o0Opa3oBaHusl OOYCJIOBJIEH BO MHOI'OM 3HAa4€HMEM XHMHYECKOM HayKH B IIO3HAHUU 3aKOHOB
MPUPO/IbI, B Pa3BUTHH MPOU3BOAUTEIHHBIX CHJI OOILIECTBA U CO3[JaHUU HOBOI 06a3bl MaTepUAIbHOMN
KYJIbTYPBI.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpOCTpaHuia CBOE BIMSHHUE Ha BCe
00J1acTH 4eJI0BEUYECKOT0 CYIECTBOBAHUS, 3aJajla HOBOE BUJEHHE MHpA, cTajga HEOTHEMIIEMbIM
KOMIIOHEHTOM MHUPOBOM KyJIbTYphl, HEOOXOAUMBIM yCIOBHUEM >KU3HU OOILIECTBA: 3HAHUE XMUMUU
CIIy’KMT OCHOBOM i1 (OPMUPOBAHHS MHPOBO33PEHUSI YEJIOBEKA, €ro MpPEJICTaBICHUH O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (OpMUpYEMBbIE XUMUEH Mpe/ICTaBIeHUs O
B3aMMOIIPEBPAIICHUAX SHEPTHH W 00 DBOJIONHMU BEIIECTB B TPUPOJE; COBPEMEHHAs XHMUS
HalpaB/ieHa Ha pelIeHHue T00aJbHBIX NpoOJeM YCTOMYMBOTO pPAa3BUTHUSA 4YeEJIOBEYECTBA —
CBIPBEBOM, DHEPreTUYEeCKOM, TMHINEBOM M  3KoJormdyeckoi Oe3omacHOCTH, MpobdiieM
3/IpaBOOXPAHEHHUS.

B ycnoBusx Bo3pacTaromiero 3HAYEHHUs XUMHHM B JKU3HM OOIIECTBA CYLIECTBEHHO
MOBBICHJIACh POJIb XUMHUECKOro 00pazoBaHMs. B miaHe conuanu3aiyy OHO SIBISETCS OJHUM U3
ycIoBHiA (POPMUPOBAHHS UHTEIUIEKTA JINYHOCTHA ¥ TADMOHUYIHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XHWMHYECKHE 3HAaHUS HEOOXOAUMBI JUIsl TPUOOpETEHHS
OOLIEKYJIbTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAHUTHCS B COLMYME W OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOM KHM3HM OOIIECTBA, IS OCO3HAHHMS Ba)XHOCTH Pa3yMHOTO
OTHONICHUSI K CBOEMY 3/I0POBBIO M 3[I0POBBIO IPYIHX, K OKpY’Karollel MpUpOIHON cpere, Uit
IPaMOTHOTO MOBEICHUS IPU UCIIOJIB30BAHNN PA3IMYHBIX MAaTEpHAIOB M XUMUYECKUX BEILECTB B
MMOBCETHEBHOMW JKU3HU.

Xumuueckoe o0pa3oBaHHE B OCHOBHOW INKOJIE SIBJISIETCSI 0Aa30BBIM IO OTHOLICHHIO K
cucteme o0IIero XxuMuyeckoro oopazoBanus. [loaToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanu3yeT HpUcylye oOleMy XMMHUYECKOMY OOpa3oBaHUIO KIIOYEBBIE IIEHHOCTH, KOTOpHIE
OTPKAIOT TOCYAapCTBEHHBIC, OOIIECTBEHHbIE W WHAWBHIYalIbHbIE MOTPEOHOCTH. OTHM
OTIpeNieNsIeTCsl CYIIHOCTh 00IIel cTparernu o0y4yeHHsl, BOCIIUTAHUS M Pa3BUTHs 00YyYaromuxcs
CpeICTBAaMHU YUEOHOro mpeameTa « XuMus.

Nzyuenne npeameta: 1) cnocobCTBYET peann3anud BO3MOKHOCTEH Il CAMOPA3BUTHUS U
dbopMHUpOBaHHS KyJIbTYpPhl JIUYHOCTH, €€ O0IIell U (HYHKIIMOHAIBLHON TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHOM Y4eOHOM AeSITeTbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIEA0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaKk B TOBCEIHEBHOHM JXKM3HHU, TaK U B NPOPECCHOHATIBHON AEATEIBHOCTH 3)
3HaKOMHUT CO clieln(UKON HAYYHOT'O MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI 1I€JIOCTHOTO B3TJIsAa Ha



€IMHCTBO TPHUPOABI M UYEJOBEKAa, SBISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IpaMOTHOCTHM  HOJPOCTKOB; 4) cnocoOcTByeT  (OPMHUPOBAHUIO
LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOIMUECKOE 00pa30BaHUE NIKOJIbHUKOB.

Ha3zBanuble HanpaBiieHus: B 00yUYeHHH XUMHUH 00ECTIEYMBAIOTCS CTICHU(BUKON COAEePIKaHUS
npeaMeTa, KOTOPBIA SBJSIETCS MEeJarornyeckd aJanTHPOBaHHBIM OTpakeHHeM 0a30BON HayKu
XUMUH Ha ONPEEIEHHOM dTarle €€ pa3BUTHSL.

Kypc XxuMuu OCHOBHOHM ILKOJIBI OPUEHTUPOBAaH Ha OCBOEHHE OOY4YaIOUIMMHCS OCHOB
HEOPraHMYECKOM XUMHUHM W HEKOTOPBIX TOHSITHH UM CBEICHUN 00 OTIENbHBIX OOBEKTax
OpPraHUYECKON XUMHHU.

CtpykTypa copepkanus npeamera chopMHUpOBaHa HA OCHOBE CHCTEMHOI0 TI0JIX0/1a K €T0
n3ydyeHno. CopepaHue CKIaAbIBAETCS U3 CHUCTEMBI IOHATHA O XMMHYECKOM DJJIEMEHTE M
BEIIECTBE M CHCTEMBl IMOHATUH O XUMHUYECKOW peakmuu. O0€ 3TH CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 11O MPUHIIUILY [TOCIEA0BATEIBHOIO PAa3BUTHS 3HAHUNM HA OCHOBE TEOPETHYECKHUX
IPEJCTaBICHUA pPa3HOrO YPOBHSA: AaTOMHO-MOJIEKYJISIPHOI'O YYEHMsI KaK OCHOBBI BCEro
ecTecTBO3HaHUsA, ypoBHA Ilepumonnueckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOIO 3aKOHA
XMMHWH, YICHUS O CTPOSHUH aTOMa M XUMHUYECKOH CBS3H, TPEICTABICHUH 00 3JIEKTPOIUTHIECKOM
JUCCOLMAlMU BELIECTB B pacTBopax. TeopeTnyeckue 3HAHMS PacCMATPHUBAIOTCSI HA OCHOBE
OIMITUPUYECKH TTOYICHHBIX U OCMBICTICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBINOJHSS (GYHKIHUU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEH NMPAKTUYECKOT0 IPUMEHEHUSI U NTOJTyUYEHUS U3y4aEMbIX BELIECTB.

Takast opranuzanusi cojepXaHus Kypca CIOCOOCTBYeT HpPEJCTABICHHUIO XHMHYECKOIl
COCTABJISIIOLIEH HAay4HOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NpUpoAbl. TeM caMbIM
o0ecreynBaeTcsi BO3MOKHOCTb ()OPMHUPOBAHUS Y OOYYarOIIUXCS LIEHHOCTHOI'O OTHOLIEHHS K
HAayYHOMY 3HAaHUIO W METOJaM IO3HAaHMUS B Hayke. BakHO Takke 3aMEeTHThb, YTO OCBOEHHUE
COJIEp)KaHUsl Kypca IPOUCXOJUT C IPHUBJICUEHUEM 3HAHUN W3 paHEE HM3YyYEHHBIX KYypCOB:
«Oxpyxaromuit Mupy, «buomnorus. 5-7 kinaccel» U «PU3nKa. 7 Ki1acc.

Henn nuzyyenusi yaeOHOro npeagmera « XuMus»

K HampaBieHuio nepBOCTENEHHONW 3HAYMMOCTH IpH pealn3aluu o0pa3oBaTeNlbHbIX
GyHKUIMH mpeameTa « XUMHsD TPAJUILIMOHHO OTHOCIT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOH
HayKH Kak 00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMSI, TPAKTUYECKOM 1€ATEIBHOCTH YEJIOBEKA U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajada NpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XMMMYECKHUX 3HAHUM — BaKHEHIIMX (aKTOB, MOHATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, TOCTYMHBIX 0000IIEHNI MUPOBO33PEHUECKOr0 XapakTepa, A3blka HayKu, 3HAHUH O
HAy4YHBIX METOJaX M3Y4YEeHHMs BELECTB M XUMHUYECKUX peakiuil, a Takke B (OPMUPOBAHUU U
pPa3sBUTHHU YMEHHUH U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM, HAONIOJECHUEM U
IPOBEJCHUEM XUMHUYECKOTO AKCIIEPUMEHTA, COOJII0/IEHUEM MpaBHil 0€30MacHOro OOpaleHus ¢
BELIECTBAMM B 110 BCETHEBHOM KU3HMU.

Hapsiny ¢ aTum nienu uyueHus npeaMera B IporpaMMe YTOUHEHbBI M CKOPPEKTHUPOBAHBI €
y4€TOM HOBBIX NPHUOPUTETOB B CHCTEME OCHOBHOro obmero ooOpasoBanusi. CerojHs B
oOpa3oBaHuM 0co00 3HAUYMMOI MNpPU3HAETCS HANpaBICHHOCT, OOyUEHUs Ha pa3BUTHE U
caMOpa3BUTHE JMYHOCTH, GOPMHUPOBAHUE €€ MHTEIUIEKTa U 001eH KynbTypbl. OOyueHre yMEeHUI0
YUUTBCA U MPOAOIIKATH CBOE 00pa3oBaHHE CaMOCTOSATEIbHO CTAHOBUTCS OJHOM M3 Ba)KHEHIIMX
¢GyHKIMH y4eOHBIX TPEIMETOB.

B cBsA3M ¢ 3TUM IIpU M3y4YEHHUH IIPEIMETa B OCHOBHOM IIKOJIE TOMHHUPYIOIIEE 3HAYCHHE
nproOpenu Takue e, Kak:

- (hopMupOBaHNE MHTEIUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOW K caMOOOPa30BaHMUIo,
COTPYAHUYECTBY, CAMOCTOSITEIIFHOMY MPHUHATHIO PELICHHWH, CIIOCOOHOM ananTHpOBaThCsA K
OBICTPO MEHSIOIINMCS YCIIOBUSIM KU3HU;

- HalIPaBJICHHOCTh OOy4YeHHMs Ha CHUCTEMAaTH4ecKoe MPHOOLIEHHE Yydyaluxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABaTECJIbHOM  ACATEINBHOCTH, HAyYHbIM  METOJaM  IIO3HaHMA,
(GOopMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,



- obecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3HOOOpa3HOU JIEATEIIPHOCTH, MO3HAHKWS W CaMOIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIHOYECBBIX
KOMTIETCHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE IS PA3IMYHBIX BUIOB JCSITCILHOCTH;

- hopmupoBaHue yMEHUH OOBSICHATH M OICHHBATH SIBJICHUS OKPYIKAIOMIETO MHpa Ha
OCHOBAHMHU 3HAHWI U OIBITA, TOJYYCHHBIX IIPU U3YUYCHUN XUMUH,

- opmupoBaHue y 00y4aIOIMUXCS TYMAHUCTUYCCKUX OTHOIICHUH, ITOHMMAHHS [ICHHOCTH
XUMHUYECKUX 3HAHWMA JJIs1 BBIPAOOTKH DKOJIOTMUYECKH IEJIeCO00pa3HOTO TMOBEACHUS B OBITY U
TPYJIOBOU JEATCIILHOCTH B IIEJAX COXPAHEHHUS CBOCTO 3J0POBBS U OKPY)KAMOIIEH MPUPOIHON
CpeIbl;

- pa3BUTHE MOTUBAIIUU K O0YYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO H CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIICYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npo(dUIISA ¥ HANPABICHHOCTH JIAIbHEHIIIEro 00y YeHHS.

MecTo npeqMera B y4eOHOM IJIaHe
Y4eOHbIM MIaHOM Ha e€ n3ydeHue oTBeeHO 136 y4eOHBIX YacoB — IO 2 Yaca B HEJIENIO B §
1 9 KJ1laccaX COOTBETCTBEHHO.

IIpu opranuszanuu nporecca oOyd4eHUs] B paMKaxX JaHHOH IpOrpaMMbl IpeAroiaraercs
NPUMEHEHHE CIICAYIONINX MeJarOTHIeCKUX TEXHOJIIOTUH 00yUYeHNsI:
pPENpPOAYKTUBHAS TEXHOJIOIHS;

TEXHOJIOTUS pa3BUBAIOLIETO O0YUYECHMUS;

UI'POBBIE TEXHOJIOTHH;

TEXHOJIOTHUS TIPOOIEMHOTO O0yUYESHHS,;

TEXHOJIOTUS YPOBHEBOW AupepeHnnanum.

BreypouHas 1esTenbHOCTh IO IPEIMETY MpeaycMaTpuBaeTcs B GopMax
% BHEKJIACCHBIX (BHEYPOUHBIX) MEPOTIPHSTHH;

TUIAKTUYECKUX UTP;

IIPEIMETHBIX HENETEH;

MIPEIMETHBIX OJTUMIIUA.
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COAEPXAHUE OBYUEHUSA

8 KJIACC

HepBOHa‘-la.]'Ibele XUMHUYECCKHUE NNOHATHUSA

[Ipenmer xumun. Ponp XumMuu B KM3HM 4enoBeka. Tena u BemiecTBa. Puznyeckue
CBOMCTBA BENIECTB. ATperaTHOE COCTOsIHUE BemlecTB. [IoHsATHE 0 METOAaX MO3HAHUS B XUMHUU.
XuMmus B cucteme HayK. HucTsle BemiecTBa U cmecu. CriocoObl pa3sielieHus cMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIeMEHTbl. CHUMBOJB XUMHUYECKUX 3SJIEMEHTOB.
[IpocThie U CIOXHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTENbHAS MOJICKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA B COCIUHEHHH.

Ou3NYECKUe U XMUMHUYECKHUE SIBJICHUS. XHUMHYECKas peakuus U €€ NpU3HAKH. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XUMUYeckue ypaBHeHUs. Kimaccudukanms XuMU4ecKux peakiui
(coenuHeHus, pa3I0oKEeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuil Sxcnepumerm: 3HAKOMCTBO ¢ XHMHUYECKOH MOCYI0H, ¢ MpaBuiiaMu paboTHI B
nabopaTopuu U IpuéMaMu oOpaIieHus ¢ JJabopaTOpHEIM 000PYAOBAaHUEM; U3YUCHUE U OTTMCAHUE
(GU3MYECKUX CBOWCTB O00pa3lOB HEOPTraHWYECKHX BEUIECTB; HaOMIOIeHHE (HU3HUECKUX
(mnaBieHHe BOCKa, TasiHUE JIbJa, pacTUpaHUe caxapa B CTYIKE, KUIIEHWE U KOHJIEHCAIUS BOJIbI) U
XUMUYECKUX (FOpEHUE CBEYM, MPOKATMBAHHE MEIHOM IPOBOJOKH, B3aUMOJACHCTBHE MeNa C
KHCJIOTON) SIBICHUN, HAOJIOJCHUE M OMHMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKLuil



(pa3nokeHue caxapa, B3aHMMOJICWCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHue
ruapokcuaa meau(Il) nmpu HarpeBanuu, B3ammoelcTBHE kene3a ¢ pacTBopoM coiu Meau(Il));
U3y4eHHe CrocoO0B paszeneHust cMeceld (C MOMOIIbI0 MarHUTa, (PUILTPOBAHUE, BHIIAPUBAHHE,
TUCTHIUISAIMS, XpoMaTtorpadus), TMPOBEICHHUE OYUCTKH MOBAPCHHOH COJM;, HAOIIOJCHUE W
OINKCAHHE PE3yJIbTATOB MPOBEICHUS OIbITA, WUIIOCTPHPYIOIIETO 3aKOH COXPAHEHUS MacChl;
CO3JIaHUe MoJIeNiel MOJIEKYJI (IIIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKNX BelleCTB

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucimopoa — 3jieMEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucnopoa B npupoze, pusndeckre 1 XuMU4ecKre CBOUCTBa (peakiKi rOpeHus).
Oxcunpl. [Ipumenenune kuciopoma. CrocoObl mMmoiyueHHsl KHCIOpoAa B JabopaTopuu M
npoMbIluieHHOCTH. KpyroBopot kuciopona B npuposae. O30H — auioTpornHas MoAu(UKaIs
KHCIIOPOJA.

TemnoBoit >pdekT XUMUYECKOW peaklud, TEPMOXHMMHUYECKHE YpaBHEHHS, 3K30- U
IHAOTEPMUYECKUE peakuu. TOommMBO: yroib M MeTaH. 3arpsi3HEHHWE BO31yXa, YCUJICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocroe BemecTtBo. HaxoxzaeHue Bomopoga B IpPUPOIE,
duznyeckne 1 XuMUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHus. KucioTer u comnu.

KonuuectBo BemectBa. Monb. MossipHas macca. 3akoH ABoraapo.

Monsipabiii 00bEM ra3oB. Pacuérhl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Bojma kak pactBoputens. PactBopbl. HacelmeHHble U
HEHACBIIIICHHbIE PACTBOPBL. Pacmeopumocms eeujecms 8 6ode. MaccoBas H0Js BEIIECTBAa B
pactBope. XuMmuueckue cBoiicTBa Boabl. OcHOBaHuA. Poiib pacTBOpPOB B IpPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoTr Boasl B npupone. 3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOI.

Knaccudukanus Heopranumueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus OKCHAOB:
coJyieoOpa3yroniue (OCHOBHBIE, KUCTOTHBIC, aM(OTepHBIE) U HecosieoOpa3yromue. Homenknatypa
OKCHJIOB (MeXayHapoJHas U TpuUBHaibHasi). DU3MUECKHE U XUMHUYECKHE CBOWCTBA OKCHJIOB.
[Tonyuenue okcuaoB.

OcHoBanust. Krnaccudukanuss OcHOBaHMH: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui (MEXIyHapoaHass M TpuUBHalbHasi). Pu3nyecKkue M XUMHUYECKHE
cBOMcTBa OCHOBaHUU. [loiryyenre ocCHOBaHUIA.

Kucnorel. Knaccudpukanus xucnor. HomeHkiaTypa KHCIOT (MEXIyHAponHas H
TpuBHaNIbHasA). OU3NUYECKHE U XMMUYECKHUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtaiuioB H. H.
bekeroBa. [lomydeHne Kucnor.

Conu. Homenkunarypa comneil (MexayHapoaHasi U TPUBUAJIbHASA).

du3nyecKre 1 XMMUYECKue cBorcTBa conell. [lonydenue conei.

I'eneTnueckas CBsI3b MEXKIy KIacCaMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuu 3Kcnepumenm:. KadeCTBEHHOE OIPEIEICHHUE COAEpKaHUSA KHUCIOpoAa B
BO3/IyX€e; NOJyuyeHue, coOrpanue, paclio3HaBaHUe U U3yUeHHe CBOMCTB KUCIOPO/1a; HAabI0IeHHe
B3aMMOJEMCTBHS BEIIECTB C KMCIOPOAOM M YCIOBHS BO3HUKHOBEHHS M MPEKPAIIECHUs TOPEHUs
(moxapa); o3HaKOMJIEHHE ¢ 00pa3ilaMy OKCHJIOB U ONMCAHKE UX CBOMCTB; TIOJy4YeHHE, COOMpaHHUeE,
pacrio3HaBaHHE U U3yUeHHE CBOMCTB BOJIOPOJIa (TOpPEHNUE); B3aUMOICHCTBHE BOAOPOAA C OKCHIOM
meau(Il) (Bo3MOXXHO HCIIONIb30BaHME BUJEOMATEPHUAIOB); HaOINIO/IEHHE O0pa3loB BEUIECTB
KOJINYECTBOM 1 MOJIb; HCCIEOBaHHE OCOOCHHOCTEH pAaCTBOPEHHs BEIIECTB C pa3IMyHON
PacTBOPUMOCTBIO; IPUTOTOBIIEHWE PACTBOPOB C OMPENEIEHHON MAacCOBOM 10JIEH PACTBOPEHHOTO
BEILIECTBA; B3aUMOJCIHCTBHME BOABI C MeTaJIaMU (HaTpUueM U KajablueM) (BO3MOXXHO
HCIIOJIb30BaHUE BHUIEOMATEPUANIOB); OINpE/EIeHHE PAaCTBOPOB KHUCIOT U IIENOYei ¢ MOMOIIbIO
UH/IMKATOpPOB; HCCIEeIOBaHUE O00pa3loB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIACCOB;
HaAOJI0/IEHUE M3MEHEHUs OKpacKM WHAMKATOPOB B pacTBOpax KHUCIOT U IIENOYEH; U3ydyeHUe
B3aumozeiicTBus okcusa meau(ll) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT ¢ METaJlJIaMH, peakLui
HEHUTpalIu3aluy; NOJy4eHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJJHOTO METAJlIa JPYTrUM



U3 pacTBOpa COJIM; PEIICHHE SKCIEPUMEHTAIbHBIX 3adad Mo TeMe «BaxHelllne KiIacchl
HEOPraHWYECKUX COCTUHECHUIN.
Iepuoauveckuii 3aKOH M NEPUOAMYECKAS CUCTEMa XUMUYECKHUX 3JIEMEHTOB
. . MenpaeseeBa. CTpoeHue aToM0OB. XMMUYECKAsl CBSA3b.
OKHCIHTEJIbHO-BOCCTAHOBUTE/ILHbIE PeAKINH

[IepBbie monbITKY KIaccUPUKAIIMN XUMUYECKUX dJIeMeHTOB. [IoHsATHE O rpyIIax CXOAHbIX
AJIEMEHTOB (IIEJIOYHBIC U IIEJI0YHO3EMEIbHbBIC METAILJIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpBIe 00pa3ytoT aMm(poTepHbIe OKCUABI U TUAPOKCUIBL.

Ilepnonnueckunn  3akoH. Ilepuogudeckas  cuctemMa  XMMHMYECKHUX  JJIEMEHTOB
. . Menneneesa. Kopotkonepruoanas u auHHONIEproaHas ¢hopmbl [leproanyeckoit cuctemsl
xumuueckux aneMeHtoB /[l. . Mengeneesa. Ilepuonbl u  rpynmbl. DPU3HYECKUN CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aromHbIx siaep. M3oronbl. OnekTpoHbl. CrpoeHue
AMIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX A1eMeHTOB [leproanueckoil cucteMsl
. . MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO JJIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS PaJyCca aTOMOB XMMHUYECKUX AJIEMEHTOB, METAJUIMUECKUX 1
HEMETAJUIMYECKUX CBOWCTB IO rpynmnam M nepuoaam. 3HadeHue llepuogmueckoro 3akoHa u
[lepmonnueckoid CUCTEMBI XUMHUYECKHUX DJIEMEHTOB IS PAa3BUTHS HAyKH W TPAKTHKH.
. . MenneneeB — y4y€Hbli U IpaXkKJaHUH.

Xumuueckasi — CBSI3b. KoBanenTtHas (monsipHast W HEMOJISIPHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. llOHHAas CBA3b.

Crenenp  okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakuuu. [Ipouecchbr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuu sKcnepumenm:. W3ydeHHE OOpa3L0B BELIECTB METAJUIOB U HEMETAJUIOB;
B3aUMOJICMCTBUE TUJIPOKCUIA LIMHKA C PacTBOPaMU KHUCIOT U LIENOYEHl; MPOBEIECHUE OMBITOB,
WJUTFOCTPUPYIOIIUX TPUMEPHI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEHHE, PEeaKIun
Pa3NoXKEeHUs], COETUHEHNUS).

Me:xnpeamernblie CBA3H

Peanuszanus MexnpeaIMeTHBIX CBA3€H MpU U3yUYEeHUU XUMHUH B 8 KJlacce OCYLIECTBIIAETCS
Yyepes UCIIONb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U TIOHSITUMN, SBIISIOIINXCS
CUCTCMHBIMH JJI OTACIBHBIX NPEAMETOB €CTECTBCHHO-HAYUYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHBbIC TOHSATHUS: HAy4HbIM (akT, THUMOTe3a, TEOpHUs, 3aKOH,
aHaJu3, CHHTE3, KIIaCCU(PUKAIIHSI, TIEPUOAUIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJISTHPOBAHHE,
U3MEpEHHUE, MOJIETb, SIBJICHHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUI, H30TOIHI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3aps, BEIIECTBO, TeJO0, O0BEM, arperaTHOe
COCTOsIHHEC Bf€IICCTBaA, ras, (bHSI/I'—IGCKI/Ie BCJIIMYMHBI, €AUHUIIBI U3MEPCHUA, KOCMOC, IIJIAHCTHI,
3BE361, ComHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNIbl, TOpPHBIE TOPOJBI, TOJE3HBIC
HUCKOIIaeMBbI€, TOININBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMuueckasi pPe€aknus

[lepuonuueckuii  3akoH. Ilepuomuueckas  cucTemMa  XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMICTB XMMHYECKHX
9JIEMEHTOB TIEPBBIX TPEX IMEPUOAOB, Kajausl, KAIBIHUS W HMX COCAUHEHWH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B [leproanyeckoi cucteMe U CTpOEHHUEM UX aTOMOB.



CrpoeHue BeniecTBa: BUAbl XUMHUYECKON CBS3M. THUIIBI KPUCTALUIMYECKUX PEIHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAIIIMYECKON PEIUETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccupukanuss um HOMEHKJIAaTypa HEOPraHMYECKHMX BeUIeCTB (MEXIyHapoaHas U
TpUBHaAJbHAsA). XUMHUYECKHE CBOMCTBAa BEIIECTB, OTHOCALIMXCA K pPa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COEAMHEHUN, TEHETUUECKAsl CBSI3b HEOPIaHUUYECKUX BEILECTB.

Knaccudukanus XuMUuecKuX peakluil Mo pa3JIuyHbIM MpU3HaKaM (II0 YUCIYy U COCTaBY
YUYaCTBYIOILIMX B PEAKIMH BEIIECTB, 110 TETIIOBOMY 3P (EKTY, 10 H3MEHEHUIO CTETIEHEH OKHCICHUS
XMMHUYECKHX JJIEMEHTOB, [0 OOpaTMMOCTHM, IO Y4YacTMIO KaTajaus3aropa). OJK30- H
OHIOTEPMUYECKUE PEAKIIUH, TEPMOXUMUUYECKUE YPABHEHUSI.

ITonatue o ckopoctu xuMudeckoi peakuuu. [loHarue o0 oOpaTUMbBIX M HEOOPATHMBIX
XUMHUYECKUX peakiusax. IloHsTHEe O TOMOreHHBIX M TeTEpOTreHHBIX peakuusx. llowamue o
Xumuyeckom paeHogecuu. Daxmopwvl, 6aUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NON0HCEHUE XUMUYECKO2O0 PABHOBECUL.

OKuCIINTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIMHU, 3JIEKTPOHHBIN OajaHCc OKUCIUTENIBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MexaHMU3M MCCOLMALUN BEIIECTB C Pa3JINYHbIMU BUIAMUA XUMHUYECKON CBA3HU. CTENEHb
nucconanui. CHIBHBIE U CIIa0bIe SJIEKTPOIUTHI.

Peakuun noHHOro oOMeHa. Ycia0BUs NPOTEKAHUS pPeaKLUi MOHHOrO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUI M COJEH B CBETE
IpeACTaBiIeHU 00 3JIeKTPOJUTHUYECKONW aucconuanuu. KadyecTBeHHbIE pEaKLUUMU Ha HOHBI.
Tlouamue o eudponuze coneti.

Xumuueckuu 3Kcnepumenm:. O3HAKOMIIEHHE C MOJEISMH KPUCTAJUIMYECKHUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMEeTasuloB (rpaduTa U ajamasza), CIOKHBIX BEIIECTB
(xJI0puaa HATpHs); UCCIIeI0BaHUE 3aBUCMOCTH CKOPOCTH XMMHUYECKON peakIlui OT BO3AEHCTBUS
pa3IuYHbIX (PAKTOPOB; HCCIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca
JUCCOLMALMU  KHUCJIOT, Ieilo4ed M cojieil (BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEPHUAJIOB);
IIPOBEJICHUE OMNBITOB, WUIIOCTPUPYIOIMIMX TPU3HAKU MPOTEKAHUS peakUuil MOHHOro oOMeHa
(oOpa3oBaHHe oOcajKa, BBIJENIEHHE Tra3za, OoOpa30BaHUE BOJIbI); OINBITOB, WIUTIOCTPUPYIOLIUX
OpUMEPBbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuid (TOpeHHe, peakIUu pasoKeHus,
COEMHEHUS); paclio3HaBaHUE HEOPraHMUYECKUX BEIIECTB ¢ IOMOIIBIO0 KAUeCTBEHHBIX PeaKLUil Ha
MOHBI; PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a.

Hemeraibl 4 X coeJUHEHHSA

OOmiast xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpPHbIE
crenieHn okucieHus. CtpoeHne U (u3MUECKHe CBOICTBA IMPOCTHIX BEIIECTB — TaJOr€HOB.
XVMHYEeCKHE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOJCHCTBHE C MeTaUlaMH, HeMeTaJUIaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XHMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JleficTBre Xj0pa u XJIOPOBOJIOPO/Ia HAa OpraHr3M 4elloBeka. BaxkHeliue XiIopuabl
U UX HaX0XJIEHHE B IPUPO/IE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHHUSI.

Crpoenue 1 pu3nuecKue CBOUCTBA MPOCTHIX BELIECTB — KMCIOPO/a U Cepbl. AJUIOTPOITHBIE
MoAM(UKAIIMK KUCIOPOJa W Cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
dusznyeckue U XuMUIeckre cBoicTBa. OKCUABI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHIIOB.
CepHas kucnora, GU3MYECKHE M XHMHUYECKHE CBOWCTBA (OOIIME Kak MpEeICTaBUTENS Kiacca
KUCJIOT U crienrpudeckre). XUMUYECKHE PEaKIIiH, JeKallue B OCHOBE IPOMBIIIUIEHHOTO cIIoco0a
noiay4deHus: cepHor Kuciaothl. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs! PEaKius Ha
cyabdar-uoH. Haxoxxaenue cepbl u €€ COCOUHEHUH B Mpupoje. XHUMHUYECKOE 3arpsisHeHHE
OKpYXaroIel cpeabpl COCIUHEHUSIMU Ccepbl (KUCIOTHBIE [OKIW, 3arpsA3HEHHE BO3JyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAILIECHUS.



OOmast xapakTepucTHka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHHUSI.

A30T, pacrpocTpaHeHHe B MPUpOE, PU3nUecKre U XUMUYeCKre cBoiCcTBa. Kpyrosopor
a30Ta B mpupojie. AMMHUAK, ero GU3nYecKue U XUMUYECKUE CBONCTBA, ITOJIyYeHHUE U IPUMEHEHHE.
Conn ammoHus, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBenHas peakuus
HAa MOHBI aMMOHHS. A30THas KUCJIOTa, €€ MoyiyueHue, (pu3nveckrue U XUMHYECKHE CBOMCTBA
(oOme Kak HpeACcTaBUTENs Kiacca KUCIOT M crneuupudeckue). Vcnoab3oBaHUe HUTPATOB U
coJielf aMMOHHUS B Ka4€CTBE MUHEPAIbHBIX YA0OpeHU. XUMUUECKOe 3arpsi3HEHNE OKpY KaroIen
Cpebl COeTMHEHUSIMH a30Ta (KUCIOTHBIE A0/, 3arps3HEHNE BO3/lyXa, TIOYBHI U BOJOEMOB).

docdop, amtorpornHbie Moaudukanuu Gocdopa, GU3NIECKUE U XUMUUECKHE CBOMCTRBA.
Oxcun dochopa(V) u pochopnas kuciora, GU3MUECKUE U XUMUIECKHE CBOWCTBA, MOTyYCHHE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YA00pEHUH.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcCOOEHHOCTH CTpPOEHUS aTOMOB,
XapaKTepHbIEC CTETICHH OKUCIICHUS.

VYraepon, amioTponHble MOAW(UKALMY, PACHPOCTPAaHEHUE B NpUpoAe, (PHU3HUECKUE U
XUMHYECKHe cBoiicTBa. Ancop6uus. Kpyrosopor yrinepona B mpupoae. Okcuabl yriepoaa, ux
¢u3nueckue W XUMHUYECKHE CBOWCTBA, JCHWCTBHE Ha JKUBBIC OPIraHU3MBI, IIOJy4YEeHHE |
MpUMEHEHHEe. DKOJIOTUYECKUEe MpoOJieMbl, CBsA3aHHbIE ¢ okcugoMm yriaepona(lV); rumotesa
rJ100aTbHOTO TOTEIJICHNsT KIIMMaTa; MapHUKOBBIA 3¢ dekT. YroapHas KHCIOTa M €€ COMH, MX
dbusznyecKkue ¥ XMMHUYECKHE CBOICTBa, MOJlydeHHUE M npuMeHeHue. KauecTBeHHast peakius Ha
KapOoHaT-MOHBIL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, TIPOMBIIIJICHHOCTH U CEITHCKOM
XO035MCTBE.

[lepBoHayabHBIC TOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yIiepoja
(MeTaH, 3TaH, AITWUJIEH, alETHJIEH, ATAaHOJ, TJHUIEPHH, YKCyCHas KucioTta). Mx cocmaé u
xumuyeckoe cmpoenue. [loHATHE O OHOJOTMYECKH BAXKHBIX BEIECTBAX: JKHUpaX, OelKax,
yII€BOAAX — W MX POJM B JKU3HU UelOBeKa. MamepuanvbHoe eOUHCHMBO Op2aHU4ecKux u
HeOp2aHUuyecKux coeoOuHeHul.

Kpemuuii, ero ¢usmyeckue M XMMHUYECKME CBONCTBa, MOJIY4YEHHE M HpPHUMEHEHHE.
Coenunenus kpeMHus B ipupojie. O61mue npencrasienus oo okcuae kpeMuusi(IV) u kpemuueBoit
kucinote. CUIIMKAThl, UX UCIOJIb30BaHUE B OBITY, MEAMILIMHE, IPOMBIIUICHHOCTH. Baowchetiuiue
cmpoumenvHble MAmMepuabl. Kepamuka, cmekio, yemenm, 0emon, xcene3ooemon. IIpobnemol
0e30nacHo20 UCNONIb308AHUS CIPOUMETILHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUZHUL.

Xumuueckuui sKcnepumenm:. W3ydyeHUE 00pas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHUCIIOTBHI; NPOBEJCHHE KAadeCTBEHHBIX pEaKIMi Ha XJIOPHA-MOHBI U HaOII0JIeHHe
NPU3HAKOB WX TMPOTEKAHHs, OIBITHI, OTpaKalomue (QHU3MUECKHe W XUMHUYECKHE CBOWCTBA
raJIoTeHOB U UX COEIMHEHUH (BO3MOXKHO HMCIIOJIb30BaHHE BHJIEOMATEPUANIOB); O3HAKOMIICHHE C
obOpasmnamMu XJopu10B (TaJOTEHU]IOB); O3HAKOMJIEHHWE C O0pa3liaMHu Cephl U €€ COCAMHEHUSIMHU
(BO3MO’KHO HCIIOJIb30BaHHE BUICOMATEPHAIIOB); HA0III0ICHHE Mpoliecca 00yTIMBaHM caxapa Mo
JIEHCTBUEM  KOHUEHTPUPOBAHHOMW CEPHOM  KHUCJIOTHI; HW3YyYEHHE XUMHUYECKHX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJICHHE KAYeCTBEHHOW peakIuu Ha Ccynb(ar-uoH H
HaOJo/IeHne MpHU3HaKa e€ MpPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKHMMM CBOWCTBaMHU a30Ta,
dochopa 1 ux coeAMHEHUH (BO3MOKHO HCIIOJIb30BaHUE BUI€OMATEPUAIIOB), 00pa3IiaMy a30THBIX
u ¢GochOopHBIX yHOOpEHHI; MOTydeHHe, COOMpaHHe, pACMO3HABAHME W W3yUYCHHE CBOMCTB
aMMMaKa; MMPOBEJCHUE KAaYeCTBEHHBIX pEaKIMii Ha MOH aMMOHHUS M (ocdar-uoH U U3ydeHHe
MPU3HAKOB UX MPOTEKaHMsI, B3aUMOJIEHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJbIO
(BO3MO’KHO HCIIOJIb30BaHHE BHICOMATEPUANIOB); U3yUeHHE MOJAETICH KPUCTAITMUECKUX PEIIETOK
anmasa, rpadura, GpyiiepeHa; 03HaKOMJICHHE C TTPOIIECCOM aJCOPOITMU pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM MPOTHBOra3a; MojiyuyeHue, coOOnpaHue, pacro3HaBaHue
U U3y4YeHHUE CBOICTB YTJIEKUCIIOrO Ta3a; MPOBEJEeHUE KaueCTBEHHBIX peakUuui Ha KapOoHaT- U
CHJIMKAaT-MOHBl M W3Y4YCHHE NPU3HAKOB MX MPOTEKAHMs; O3HAKOMJICHHE C MPOAYKIHen
CHWJIMKaTHON MPOMBIIIIEHHOCTH; pElIeHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 Mo pasjeny «Baxuelinme
HEMETAJIbl U UX COCTUHEHUSD.



MeTasibl 1 HX COeTUMHEHUS

OOmass XapakTepUCTUKAa XWMHUYECKUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHHH WX
nonoxkenus B [lepuoanueckoit cucreMe xumuueckux sneMeHToB [. . MenzaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBs3b M METAJUIMYECKas KpUCTAJUTMYeCcKas
pemérka. DIEKTPOXUMHUUYECKUN psif HampsokeHuil MertamioB. dusnueckue W XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl MOMy4YeHHUs] MeTaIoB. [IoHATHE O KOPPO3WH METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY W MPOMBIIILJICHHOCTH.

Hlenouynsle MeTasuibl: nosnoxenue B Ilepuonnyeckoil cucreMe XUMUYECKUX AJIEMEHTOB
. . Menneneesa; CTpOCHUE X aTOMOB; HaX0XJACHHUE B Npuponae. PU3NYECKUEe U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTUHEHUMN.

[enoyHo3emMenpHbIe METAIBl MAarHUW M Kajbluil: monoxkeHue B [lepuonnyeckoii
cucreme xumudeckux sneMeHtoB [[. . MenzaeneeBa; CTpoe€HHME MX aTOMOB; HAXOXKICHHUE B
npupoje. Puznyueckue U XMMHUYECKUE CBOMCTBA MarHUs W Kanblug. Baxkueiilue coelnHeHUs
KU (OKCUI, THIPOKCHI, CONn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Anromunuit: nonoxxkenue B Ilepuonuyeckoil cuUCTEME XUMHUYECKHX JJIEMEHTOB
. . Menneneea; cTpoeHME aToMa; HaxoxKaeHue B npupoae. Pusndeckue U XUMHYECKUE
CBOIicTBa amoMuHUsA. AMGOTEpHBIE CBOMCTBA OKCUA U THAPOKCUAA aTIOMUHUS.

Keneso: mnonoxenue B Ilepmogumyeckoil cucTeMe  XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa; CTpoeHUE aTOMa; HaxXOKJIeHUEe B mpupoje. Pu3nveckue M XUMHUYECKUE
cBoMcTBa kene3a. Oxcuasl, ruapokcuabl U conu xenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
U TIOJIyYEeHHE.

Xumuueckuu oxcnepumenm. O3HaKOMIIEHHME C oOpa3laMH METAUIOB U CIIJIaBOB, MX
bu3NYECKUMU  CBOMCTBAMH; H3Y4YEHHE pE3yJIbTaTOB KOPPO3UH METAJIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCH/IA KaIbIMs U HATPHUSI C
BO/ION (BO3MOKHO HCIIOJIB30BAaHUE BUAEOMATEPUATIOB); UCCIEIOBAHUE CBOMCTB JKECTKON BOJBI;
npolecca TOpPEeHHs JKeje3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUi HAa MOHBI (MarHus, KalabIHs, aTIOMUHUS, IIMHKA,
xene3a(ll) u xeneza(lll), menu(Il)); HabmroieHne U ONTMCAaHKE TPOIECCOB OKPAITUBAHMS TIJITAMEHHU
MOHAMHU HATPUS, KalTUs U KaIbIKs (BO3MOXHO HCIIOIh30BaHHE BUIACOMATEPHUATIOB); HCCIEI0OBAHNE
aM(}OTepHBIX  CBOMCTB THAPOKCHIA  AIOMUHUS W THAPOKCHIA IIMHKA;  pEIIeHue
SKCHEPUMEHTAIBHBIX 3a/1a4 10 pa3feny «BaxHele MeTamibl 1 UX COSAMHEHUS.

XuMus M OKpy:KamoLas cpeaa

HoBple maTepuansl U TexHojoruu. BemecTBa M Marepuaibl B IOBCEIHEBHOM KU3HM
yesnoBeka. XUMUs U 310poBbe. be3onacHoe HCIOIb30BAHNE BEIIECTB U XUMUYECKHX PEAKIUN B
obiTy. IlepBas momoIb NMpU XMMUYECKUX OXOrax M oTpaBieHHsX. OCHOBBI 3KOJOTMYECKON
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpyKarolled cpeabl (mpeaenbHas A0MycTUMas
koHueHTpauus Bemects — [1/1K). Posib XuMuu B perieHr# 3K0JIOTHYECKUX MTPOOIIEM.

[IpupoaHbIe HCTOYHUKH YITIEBOAOPOAOB (YroJib, IPUPOJIHBIN ra3, HeQTh), TPOIYKTHI UX
nepepabdoTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

Xumuueckuu sKcnepumenm: W3ydeHHE OOpa3llOB MaTepHaIoB (CTEKJIO, CIUIABBI
METAJIJIOB, TOJIUMEPHBIE MaTEPUAJIbI).

Me:xnpeamerHblie CBA3U

Peanuzanus MeXnpeaMeTHBIX CBA3EH MPU M3YYEHUM XUMHUU B 9 Kiacce OCyHIECTBIISETCS
4yepes3 UCIOJIb30BaHKE KaK OOIINX eCTECTBEHHO-HAYYHBIX TOHITHA, TaK U MOHSATHH, SBISIOIIAXCS
CHUCTEMHBIMU Il OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: Hay4HbIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CUHTE3, KIacCU(pUKauusi, NEePUOAUYHOCTb, HAONIOJEHNUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHE, MOJICIb, SIBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MaTepuanbl. Du3nka: MaTepus,
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aToM, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWJ, H30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJa,
JIIEKTPUYCSCKUI 3apsi/l, IPOBOJIHUKH, TIOIYIIPOBOTHUKH, TUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOEe COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKAsI
peméTka, CriaBbl, (PU3UUCCKHE BEJIUYMHBI, SAMHULBI U3MEPECHHSI, KOCMUYECKOE IMPOCTPAHCTRO,
IUIaHETHI, 3BE37161, COJIHIIE.

buonorus: gorocuHTres, apixaHue, Ouocdepa, 3KOCHCTEMa, MUHEPAILHBIC yI0OpEHUS,
MI/IKpOE)JIeMeHTBI, MaKpOBJIeMeHTBI, IIUTATCJIBbHBIC BECUICCTBA.

I'eorpadus: armochepa, ruapocdepa, MHUHEpallbl, TOPHBIC IMOPOJBI, TOJC3HBIC
HUCKOIIa€MBI€, TOIUIUBO, BOAHBIE PECYPCHL.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOI'O IPEJMETA «XUMUS» HA YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO o00ImIero o0Opa3oBaHUs
JOCTUT'aOTCA B XOI€ O6y‘IeHI/I$I XUMHU B €IUHCTBEC yqe6H0ﬁ U BOCIIUTATEIILHOU ACATCIIBHOCTHU
Opranuzanuy B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUNCKUMH COLIMOKYIBTYPHBIMU U TyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B O6IIICCTB€ ImpaBujiaMM U HOpMaMH MNOBCACHUA U
CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIIMATIM3AIMN 00YYarOIIUXCS.

JIMYHOCTHBIE PE3yIBTAThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YaCTH:

[TaTproTH4ecKOro BOCIIMTAHUS

1) LIEHHOCTHOI'O OTHOIIEHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U
HAYYHOMY HACJEIWI0, TMOHUMAaHHS 3HAYCHHs XMMHUYECKOM HAyKH B KH3HH COBPEMEHHOTO
o0miecTBa, CIIOCOOHOCTH BIIAJICTh JIOCTOBEPHOW HH(OpPMAIMEH O MEPEeIOBBIX JIOCTHIKCHHIX U
OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOWCTBE MHpa U 00IIIECTBA;

I'paxmanckoro BOCIUTaHUS

2) IIPEACTABJICHMS O COLMAIBHBIX HOPMaxX M MPaBUJIAX MEKINYHOCTHBIX OTHOLIEHUI
B KOJUIGKTHUBE, KOMMYHHMKATHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M APYTUX BUIAX ACSITEIHHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOH NIeATEIbHOCTH MPHU BBHINOJHEHWU Y4YeOHBIX, TO3HABATENBHBIX 3a7au, BBIOJHEHUU
XUMHUYCCKUX SKCIICPUMECHTOB, CO3AaHNHN y‘-I€6HI>IX IMPOCKTOB, CTPEMJICHUSA K B3aMMOIIOHUMAHUIO
¥ B3aMMOINIOMOINM B MpoIlecce 3TOM y4eOHOW AesITeNbHOCTH, TOTOBHOCTH OIEHUBATh CBOE
MOBEACHHUEC U MOCTYIIKHN CBOUX TOBapI/IH_[eﬁ C MO3UMIMHU HPAaBCTBECHHBIX U ITPABOBLIX HOPM C y‘-IéTOM
OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

HGHHOCTI/I HAay4YHOI'O MO3HAaHUA

3) MHUPOBO33PEHYECKUX TPEJCTABICHUNA O BEIIECTBE M XHUMHUYECKOW pEaKIIuH,
COOTBETCTBYIOIINX COBPEMCHHOMY YPOBHIO pPa3BUTHUA HAYKH W COCTaBIAIOOIMX OCHOBY JJIA
MOHMMAaHUS CYITHOCTH HAYYHON KapTUHBI MUPA; IPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHA MTPUPOABI, B3aUMOCBA34X YCJIOBCKA C HpHpO}IHOﬁ CpG}IOﬁ, O POJIM XUMHUHU B IMO3HAHHUU
3THX 3aKOHOMEPHOCTEI;

4) MMO3HAaBAaTCJIbHBIX MOTHBOB, HAIIPABJICHHBLIX Ha IIOJIYYCHHUC HOBBIX 3HaHUU 110
XUMHUH, HEOOXOTUMBIX JJIsl O0BSICHEHHS HA0II0JaeMbIX MTPOIIECCOB U SBIICHUM;
5) MO3HaBaTEJIbHOW, MH(GOPMAIIMOHHOW M YWUTATEIhCKOW KYJIbTYPhI, B TOM YHCIIC

HaBBIKOB CAMOCTOSITENILHOW pPabOThl € Y4YEOHBIMH TEKCTaMH, CIpPAaBOYHOW JIMTEPaTypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOIOT UM

6) uHTepeca K OOydYeHHIO W TMO3HAHUIO, JIOO03HATETHLHOCTH, TOTOBHOCTH H
CHOCOOHOCTH K CcaMO0OOpa30BaHMUIO, INPOEKTHOW WU HCCIEAOBATENbCKOM JESATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIpaBIEHHOCTH U YPOBHS 00yUYeHHS B JalbHEHIIEM;

@opMHUpOBaHUs KYJIBTYPbI 310POBbs

7) OCO3HAHHA LICHHOCTH >KW3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3II0POBBIO,
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YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 >KWU3HU, OCO3HAHHS TMOCIEACTBHN W HENPUSATHS BPEIHBIX
NPUBBIYEK (YIOTPEOJCHUST AIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOACHUS
paBHII O€30MMACHOCTH MTPHU OOPAIICHNUN C XUMHUYECKUMH BEIIECTBAMHE B OBITY U peabHON KHU3HHU;

TpynoBoro Bocriutanus

8) WHTEpeca K MPAKTUYECKOMY HM3ydeHHUIo npodeccuid U Tpyaa pa3IidHOrO Poja,
yBa)XEHUE K TPYAY U pe3ysibTaTaM TPYyI0BOM JesSTeIbHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XHMHH, OCO3HAHHOTO BBIOOpAa WHIMBUAYATHHOW TPACKTOPUU
IPOJODKEHUST 00pa3oBaHUs € y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX WHTEPECOB W MOTPeOHOCTEH; ycnemHol mpodecCuOHaIbHON ACATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHATILHOM cpelie;

DKOJIOTrM4€CKOr0 BOCIIUTAHUS

9) 9KOJIOTHYECKH 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIe KaK UCTOUHUKY JKU3HH Ha
3emiie, OCHOBE €€ CyIIECTBOBAHHWS, MOHWMAaHHs IIEHHOCTH 30POBOTO M Oe3omacHOro oOpasa
YKU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXHUUYECKOMY 3/I0POBBIO,
OCO3HAHU LICHHOCTH COOJIIOACHUS IIPaBUil O€30IaCHOT0 MOBEAECHMS IPU paboTe C BEILIECTBAMU,
a TaKKe B CUTYAIIUSIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JTIOCH;

10)  crnocoOHOCTH UPUMEHSTH 3HAHWS, IOJydaeMble IMPH H3YYCHHH XUMHH, IS
pelieHuss 3a/ay, CBSI3aHHBIX C OKpPYXKarolled MPUPOAHON CpPEIOi, TOBBIIMICHUS YpPOBHS
IKOJIOTHYECKOH KyJIbTYPBhI, OCO3HAHHS TNI00ATLHOTO XapaKTepa dKOJIOTHUECKUX MTPOOIIeM U Ty Tel
UX pEIICHUs TOCPEACTBOM METOJIOB XUMUHU;

11)  5KOJOrHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCSA UM B IMO3HABATEILHOM,
KOMMYHHUKATHUBHOW U COLUATbHON MIPAKTHKE.

METANIPEJMETHBIE PE3YJIbTATbBI

B cocraBe merampeaMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAUYMMBIC MJIsi (POPMHPOBAHHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IpoIecC, IKCIEPUMEHT M Jp.), KOTOpPHIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJSAIOT Ha OCHOBE 3HAHMU U3 ATHX MPEAMETOB (OPMHUPOBAThH MPEACTABICHUE O
[IEJIOCTHOW HAyYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC ACWCTBUS (ITO3HABATENIbHEIC,
KOMMYHHUKATHBHbIE, PETyJsATHUBHBIE), KOTOpbIE OOecrednBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSATENIFHOMY IJITAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHO! AEATEIbHOCTH.

MeramnpeaMeTHble pe3yibTaThl OCBOCHMS OOpa30BaTEIbHOW MNpOTrpaMMbl MO XHMHUHU
OTPaKAIOT OBJIAJICHHE YHUBEPCATHHBIMH ITO3HABATEIHHBIMH JEHCTBUSMH, B TOM YHCJIE:

ba3zoBbIMHU TOTHYECKMMHU AEHCTBUSIMU

12)  yMeHHeM HCIOIb30BaTh MPUEMBI JJOTMYECKOTO MBIIIICHUS TPU OCBOCHUU 3HAHUI:
PaCKpBIBATh CMBICT XMMUYECKHUX MOHATUHN (BBIICIATH UX XapaKTepHbIE MPU3HAKH, YCTaHABINBATD
B3aWMOCBSI3b C JIPYTHMMH TOHSATHSIMH), WCIIOJNB30BaTh TOHSTHS JUISI OOBSCHEHHS OTIEITBHBIX
(baxTOB U sIBJIEHUI; BEIOMPATh OCHOBAHMS M KPUTEPUH JUTSI KITACCU(PUKAIIMM XUMHUUECKUX BEIIECTB
U XUMHYECKHX PEaKINii; YCTaHABIUBATh NMPUYHMHHO-CJICICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH
U3yUYEHUsI; CTPOUTH JIOTUYECKHE PACCyXJIeHUs (MHAYKTHBHBIE, IETyKTHBHbIE, MO aHAJIOTHH);
JIeNIaTh BBIBOJIBI U 3aKITFOUCHHS,

13) ymeHueM TIpUMEHSATH B TIpOLIECCE TIIO3HAHUS TOHATUS (IPEAMETHBIE H
METarpeIMETHbIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJETH, WCIOJIB3yeMble B  XUMHH,
peoOpa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XMMUU MOJIENIbHBIE TPEACTABICHUS — XUMHUYECKHUHA
3HaK (CHMBOJI 3JIEMEHTa), XUMHUYeckas (GopMyia W ypaBHEHHE XMMHYECKOW pEeakuuu — IpU
peleHnH y4eOHO-TI03HABAaTeNbHBIX 3a/1a4; ¢ YYETOM 3TUX MOJIEIbHBIX NPECTABICHUIN BBIABISAT
U XapaKTepH30BaTh CYIIECTBCHHBIC MPU3HAKH U3y4aeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB H
XUMHUYECKHX pPEaKUuil; BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBS3U U
HPOTHUBOPEYHSI B U3y9aeMbIX ITPOIIECCaX M SBICHHUAX; IPeAIaraTb KPUTEPHH IS BBISBICHUS 9THX
3aKOHOMEPHOCTEH M MPOTHBOPEUYHil; CAMOCTOSTENHHO BBIOMpATh CIOCOO pemeHus y4deOHOU
3a71a41 (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS, BRIOMPATh HanOoJIee MOXO AN ¢ yIETOM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUER);
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ba30BbIMU UCCIIEI0BATEIBCKUMU ACHCTBUAMHU

14)  yMeHHWeM HCIOJIb30BaTh IIOCTABJICHHBIC BONPOCHI B KAaueCTBE HHCTPYMEHTa
MIO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMHUPOBAHUS THIIOTE3HI IO TPOBEPKE MPaBUIILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

15)  mpuoOpereHue oOmbiTa MO IUIAHUPOBAHUIO, OPraHM3alUM M  IPOBEACHUIO
YUEHHUYECKUX HKCIEPUMEHTOB: yYMEHHME HaONI0JaTh 3a XOJOM IpOLECcCca, CAMOCTOSTENBHO
IPOTHO3UPOBATh €r0 pPe3ysibTaT, (OPMYIHPOBaTH OOOOINEHHS M BBIBOJBI IO pe3yJbTaTaM
IPOBEIEHHOIO OIBITA, UCCIEJOBAHUS, COCTABIATh OTUET O NMPOJEIIAHHON paboTe;

Pabotoii ¢ unpopmarmeit

16)  ymeHueM BBIOMpaTh, AaHAIM3UPOBATH W HHTEPIPETUPOBATH HH(POPMALHUIO
pPa3NMYHBIX BUAOB M (HOpPM TMpEACTaBICHUS, IMOIYy4aeMyl0 M3 pPa3HbIX MCTOYHHKOB (HAy4HO-
HOMYJIIpHas JUTepaTypa XUMHMUYECKOI'O COJEp)KaHMs, CIpPaBOYHbIE IOCOOUS, PECypchl
WHTepHeTa); KpUTHYECKU OLEHUBATH IPOTUBOPEUYHUBYIO M HEJJOCTOBEPHYIO HH(POPMAITHUIO;

17)  yMeHHeM NPHUMEHSATh Pa3IM4YHbIE METOABI W 3alPOChl MPU IOHCKE H OTOOpE
UHPOPMALIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX Ui BBITIOJHEHUS YYEOHBIX W
IIO3HABATENBbHBIX 3a/1a4 OINPE/IeIEHHOrO THUIIA; IPUOOPETEHHE OIbITa B 001aCTH UCIOIb30BAHUS
UH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJAJEHHE  KYyJIbTYpPOH  aKTHBHOTO
UCIOJIb30BAaHUSl PA3IMYHBIX MOHUCKOBBIX CHUCTEM; CaMOCTOSITEIBHO BBIOUpPATh ONTHMAIbHYIO
dopMmy mnpeacraBieHHs WHPOPMALMU M WLUIIOCTPUPOBATH pPEIIaeMble 3aJaud HECIOKHBIMU
cXeMaMH, AuarpaMMamHu, ApyrumMu opmamu rpauky ¥ X KOMOMHAILUSAMY;

18)  ymeHueM UCHIONBL30BaTh W  aHAIM3UPOBATH B  TIpolecce y4eOHOW |
UCCIIEI0BATEIbCKON JIeATEIbHOCTH WH(GOPMALMI0 O BIMSHUM HPOMBIIIJICHHOCTH, CEIbCKOI0
XO03MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH ITPUPOIHOMN CPEJIbI;

19) YMEHHEM 3a/laBaTh BOMPOCHI (B XOJ€ IUanora W/Wiu TUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBATh CBOM NPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

20)  mpuoOpeTeHHE OIBITa MPE3CHTAIMH PE3YJIbTATOB BBIMOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

21)  3aMHTEpPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAaMH I103HABATEIbHON U
MCCIIEIOBATEIILCKON JICATEIEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE y4déra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (00CYyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHHE KPUTEPHUEB 110 OI[EHKE KadecTBa
BBINTOJIHEHHOM paboThl U Ip.);

YHUBepCATTEHBIMHU PETYJIATUBHBIMU JICHCTBHUSIMA

22)  yMEHHEM CaMOCTOSITEIBHO ONpENeNsATh IeIH MACATeNLHOCTH, IUIAaHWPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATH U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO ICSTEIHHOCTD,
BbIOMpaTh Haunboinee 3(dekTuBHBIE CrOCOObI pemeHus: y4eOHBIX M IO3HABaTEIbHBIX 3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA aJrOPUTM JAEUCTBUU NpH
BBITOJIHEHUH 331aHUH € yUETOM MOJTyYeHHsI HOBBIX 3HaHUH 00 H3y4aeMbIX 00BEKTaxX — BEIIECTBAX
U peaKIusIX; OIlEHUBATh COOTBETCTBHUE IOYIEHHOTO Pe3yibTaTa 3asiBICHHOHN IIETIH;

23)  yMEHHEM HCIIONb30BaTh U aHAJIM3HPOBATh KOHTEKCTHI, MPEIaracMple B yCIOBUU
3aJaHuH.

MNPEAMETHBIE PE3YJIBTATbBI

8 KUIIACC

1) pacKpbiBaTh CMBICI OCHOBHBIX XWMHUYECKHX MOHSITHH: aTroM, MOJIEKyJa,
XUMUYECKUM 53JIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BaJCHTHOCTh, OTHOCUTENIbHAS aTOMHAas U MOJIEKYJISIpHas macca, KOJIWYECTBO
BEILIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJsI XMMHUYECKOTO 3JI€MEHTa B COEIUHEHUH,
MOJIIpHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKasl peakius, Kiaccu(UKaus peakiuii: peaklud COCAUHCHUS, PEaKIuu
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pa3NOKEHUs, PEaKlMd 3aMENICHUs, peakiuu OOMEHa, JK30- U DJHIOTEPMHUYECKHE DEaKIIHH,
TEII0BOM A deKT peakuuu; sapo aToMa, SIEKTPOHHBIN CI0W aToMa, aToMHasi OpOUTalb, paguyc
aToMma, XMMHUYECKasi CBSA3b, MOJISIPHAS M HEMOJsIpHAash KOBAJICEHTHAs CBSI3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PAaCTBOP, MaccoBas J10JiA BellecTBa (IIPOLIEHTHAs! KOHIICHTPAIlKs) B PaCTBOPE;

2) WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHM (cM. 1. 1) u
MPUMEHSTH 3TH MOHSATHUS MPU ONMKMCAHUU BEIIECTB U UX MPEBPALLCHUM;

3) UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISi COCTABJICHUS (OPMYI BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIN;

4) OTIPE/ICIIATh BAJICHTHOCTh ATOMOB JICMEHTOB B OMHAPHBIX COCIMHEHUSX; CTCIICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIICKHOCTH BEIIECTB K ONpeAeIEHHOMY
KJIACCY COEAMHEHHWN TO QopMyliaM; BHJ XUMHUYECKOW CBsI3M (KOBAJICHTHAsT W HOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

5) packpeiBaTh  cmbici  [lepuommueckoro  3akona JI. M. Menngeneesa:
JEMOHCTPHUPOBATH MOHUMAaHUE MEPUOIUIECKON 3aBUCIMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT
ux nosioxenus B [lepuoanueckoil cucteme; 3aKOHOB COXpaHEHHUsI MacChl BEIIECTB, MOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4Y€HHs, 3aKOHa ABOTaJipo; ONUCHIBATh M XapaKTepU30BaTh
TabimuHyo ¢Gopmy I[lepuonudeckoil CHCTEMBI XUMHUYECKHX JJIEMEHTOB: Pa3IMyaTh TOHSATHUS
«rnaBHas noarpynma (A-rpymnmna)» u «mobouyHas noarpynmna (b-rpymnma)», mansie u Gosblive
MEepPHOJIbI; COOTHOCUTHh 0003HAUEHHUS, KOTOpble UMEIOTCs B Tabimie «llepuoguyeckas cucrema
xummudeckux 3nemeHToB JI. 1. MenaeneeBay ¢ UnCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsi AApa, 00IIee YHCIIO JIEKTPOHOB M PacHpeeNICHHE HX 10
JIEKTPOHHBIM CJIOSIM);

6) KJIACCU(UITUPOBATh XMMHYSCKHE JJICMCHTBHI, HEOPraHWYCCKUE BEIIECTBA;
XUMHUYECKHE PeakIuu (110 YUCIY M COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TETLNIOBOMY
sbdexry);

7) XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PAa3IUIHBIX
KJIACCOB, TMOJATBEP)K/as OMUCAHUE MPUMEpPaAMU MOJEKYJISIPHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEaKIIHii;

8) IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT X KaU€CTBEHHOT'O COCTABA;
BO3MOYKHOCTH IIPOTEKAHMS XUMUYECKUX NPEBPALCHUN B Pa3JIUYHBIX YCIIOBUAX;
9) BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYISPHYIO M MOJIIPHYIO MacChl BEIIECTB;

MacCOBYIO JIOJI0 XUMHUYECKOT0 3JIEMEHTA 110 (popMyJie COeIMHEHHST; MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe; MPOBOAUTD PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

10) npUMEHATh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JESITENPHOCTH — aHAlM3 |
CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMATHU3alllIo, KJIAcCU(UKALINIO, BBISIBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBS3€M — JUIsl U3yUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKLUN; €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHMUS — HAONIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIHEPUMEHT
(peasIbHBIN 1 MBICIIEHHBIH );

11)  cnenoBaTh MpaBWIaM MOJb30BaHHS XUMHUYECKOW IMOCYIOW M JabOpaTOpPHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIIaM 0OpaIlleHHs C BELIECTBAMHU B COOTBETCTBUH C HHCTPYKIIMAMU
[0 BBIMOJHEHUIO J1a0OpaTOPHBIX XMMHMUYECKHUX OIBITOB MO TMOJYYEHHIO M COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJa U KUCIOPOJIa), MPUTOTOBICHUIO PACTBOPOB C OINpeeIEHHON
MAacCOBOM J0JIE pAacTBOPEHHOIO BENIECTBA; IUJIAHUPOBATH W MPOBOAUTH XHUMHYECKHE
9KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENOYEM M KHMCIOT C MOMOIIBIO MHAUKATOPOB
(makmyc, herondTanenH, METUIOPAHXK | JIp.).

9 KJIACC

1) PACKpBIBATh CMBICT OCHOBHBIX XMMUYECKMX MOHATUI: XMMHUYECKMHA DJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peaklus, XUMHUYECKas CBs3b,
TETIOBON 3PQEKT peakiuu, MOJb, MOJSIPHBIH 00BEM, PacTBOP; JACKTPOIUTHI, HEAIEKTPOIUTHI,
EKTPOIUTHYECKAs TUCCOLMALMSA, PEAaKLMM HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIe 1 HEOOpaTUMBIE PEAKIIUU, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIINY,

14



OKHCITUTENb, BOCCTAaHOBHUTENb, OKHCICHME M BOCCTAHOBIICHHE, AJJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKasi CBs3b (KOBaJEeHTHAs, HWOHHAs, METaJUIM4yecKas), KpHCTaJUIMYecKas peméTka,
KOppO3Usi METAJIJIOB, CIUIABbl; CKOPOCTb XHUMHUYECKOW pEaKUUH, IPEAEIbHO JOIyCTUMAas
koHnentpanus (I11K) Bemectsa;

2) WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHM (cM. 1. 1) u
MPUMEHSTH 3T MOHATHUS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAILCHUM;

3) UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY IS COCTaBJICHUS (OpMyJ BELIECTB H
YpaBHEHUN XUMHUUYECKUX PEAKIIUN;

4) ONpEAENATh BAJIEHTHOCTb W CTENEHb OKHUCIEHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHUSX pPAa3JIMYHOrO0 COCTaBa; IMPUHAAJIEC)KHOCTh BEIIECTB K OINpeAeNEHHOMY Kiaccy
coeMHeHu# mo GopMyIaM; BUJ XUMHUYECKON CBS3M (KOBaJICHTHAs, HOHHAS, METAJUINYECKast) B
HEOPraHMYECKUX COCTMHEHUSX; 3apsi/l HOHA [0 XMMUYECKOM hopMyIie; XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEAMHEHUN, THUN KPUCTAJUIMYECKON pEemETKH KOHKPETHOIO
BEIIIECTBA,

5) packpeiBaTh cMmbicn  Ilepuogmueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUCHIBATh W XapaKTepu3oBaTh TaOMU4HyI0 Qopmy
[Tepuoanueckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHITUS «TJIaBHAs noArpynmna (A-
rpynna)» u «mnobounas noarpymnmna (b-rpynma)», Mansle U Oonibllive NEPUOABI; COOTHOCHUTH
0003Ha4YeHMsI, KOTOPbIE UMEIOTCSI B IIEPUOIUYECKOM TabIuIlEe, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsn siapa, oOliee 4uciao 3JIEKTPOHOB U
pacrpenenenue ux 1o 3JIEKTPOHHBIM CIIOSIM); OOBACHATH O0IIMe 3aKOHOMEPHOCTH B M3MEHEHUH
CBOICTB 3JIEMEHTOB M MX COCAMHEHMI B Mpeleiax MallbIX MEepUOJ0B U TIABHBIX MOATPYMI C
y4€TOM CTPOEHHUS UX aTOMOB;

6) KIaCCU(UIIUPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHWYeCKHe BEIIeCTBa;
XUMHUYECKHE peakuu (110 YUCIY M COCTaBy yYacTBYIOUIMX B PEAKIMH BEILIECTB, 110 TEINIOBOMY
3peKTy, 10 U3MEHEHHUIO CTENIEHEW OKUCICHHUSI XMMUYECKUX 3JIEMEHTOB);

7) XapaKTepU30BaTh (OMUCHIBATH) O0IIUE U CHEIU(PUUECKIEe XUMHUYECKHUE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iask ONMMCAHUE NTPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIN;

8) COCTaBIIATh YPAaBHEHHUs 3JIEKTPOJIUTHUECKON IAUCCOLUALMM KHUCIOT, LIEIOYEH U
CoJiel; TIOJIHBIE U COKpAIIEHHbIE YpaBHEHMs peaklUii MOHHOTO OOMEHa; ypaBHEHMs peakLui,
MOATBEPXKJAIOIIUX CYLIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIy BELIECTBAMM PA3JIMYHBIX
KJIACCOB;

9) pacKkpbIBaTh CYIIHOCTb OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIX peakuuii
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKuii;

10)  mporHO3WpOBaTH CBOWCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHWUS,
BO3MOXKHOCTH MPOTEKaHUSI XUMUYECKUX MTPEBPAIIEHUH B Pa3IMUHbIX YCIOBHSIX;

11)  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJF0 XMMHUYECKOTO 3JIeMEHTa 0 (hopMyJie COeTMHEHHS; MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE; MPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUUYECKON PEaKIINH;

12)  cnenoBaTh MpaBWIaM MOJb30BAaHHS XUMHUYECKOW IMOCYIOW M JabOpaTOpPHBIM
000pyI0BaHUEM, a TAKXKe MPaBUIIaM 0OpaIlleHus C BELIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMU
[0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XMMHMYECKHX OMNBITOB IO TMOJYYEHHIO U CcOOHMpaHUIO
ra3o00pa3HbIX BEUIECTB (aAMMHUaKa M YTIEKUCIOro rasa);

13)  mpoBOAWMTH peakiuH, TOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIIECTB: pAclo3HaBaTh OIBITHBIM IYyTEM XJIOpHI- OpoMui-, MoauA-, KapboHat-, ¢ocdar-,
CHWJIMKAT-, CyJb(aT-, THIPOKCHA-UOHBI, KAaTHOHBI aMMOHMS U HOHBI HM3yYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPIaHUUYECKUX BEILECTB;

14)  npuUMeHSTh OCHOBHBIC OMEpAIMU MBICIUTEIBHON ACATCIPHOCTH — aHalu3 M
CHHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIIHIO, BBISBICHUE IPUYNHHO-CIIEJICTBEHHBIX CBSA3EH
— NI U3y4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEaKIMii; €CTECTBEHHO-HAay4HbIE METOJIbI
NO3HaHUs — HaOJI0IeHUE, U3MEPEHHE, MO/IETTMPOBAHUE, SKCIIEPUMEHT (PeaJIbHBIN 1 MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIIACC

(68 yacos; 2 yaca B HeeJII0)

OcHoBHOE COACPKaHUC yqeﬁﬂoro MaTtepuaJia

| OCHOBHbBIE BUAbI 1€ATCJIBHOCTH oﬁyqamnmxca

Pa3zoen 1. llepeonauanvuvie xumuueckue nouamus (20 v)
Tema 1. Xumus — BaKkHeHIIas 00J1aCTh eCTECTBO3HAHNS W MPAKTHYECKO# esITeJILHOCTH YesioBeKa (5 1)

[Ipenmet xumuu. Poiab XxuMuu B :KU3HU desioBeka. OU3NUECKHE CBOMCTBA BEIECTB. XUMUS
B cucTeMe HayK. Metoapl no3HaHus B Xxumuu. Tena u BemecTBa. @U3nyueckue CBOMCTBA BEILIECTB.
ArperatHoe cocTOsiHHE BemiecTB. UmncTeie BemiecTBa M cMecH. CIocoOBI pa3ieneHus] CMECei.
®usnueckue U XUMHYECKUE SIBIICHUA. XUMUYECKasl peakuus U €€ npusHaky. lIpusHaku u ycinoBus
NPOTEKAaHUSI XUMHUYECKHUX Peaklnii. 3HAKOMCTBO ¢ MpaBHjIaMH O€30MacHOCTH U pUEMaMu paboTHI B
XUMUYECKOi 1abopaTopui.

Hemoncmpayuu: 1. JlabopatopHoe oOopynoBanue. 2. Pasnmuunaple BHIBI XUMHYECKOM
nocyzapl. 3. O6pa3iel BemecTB. 4. Ousnueckue ABIEHUS (pacTHpaHHe caxapa B CTyNKe, KUTIEHHE U
KOHJIGHCAITUSI BOJABI W T. 1.). 5. XUMHYECKHE SBICHUS (TOPEHWE CBEYM, Pa3JIOKCHHE caxapa,
B3aUMOJICHCTBIE CEPHOW KHUCJIOTBI C XJOpHAOM Oapus, pasiaoxeHue runpokcuna menu(ll),
B3aMMOJICHCTBHE JKejle3a ¢ Cepoli, B3auMoIeicTBrE kese3a ¢ pactBopoM coiu Meau(Il)). 6. CriocoOsr
paszaenenus cMeceit (puIbTpoBaHUE, BhINIAPUBAHKE, TUCTILISIN, XpoMaTorpadus).

Jlabopamopnuie onvimebi: 1. Onucanue GuU3nIecKux CBOWCTB BelecTB. 2. Pa3nenenue cmecu
C MOMOILBI0 MarHuTa. 3. [IpuMeps! pu3nveckux sSBIEHUH (TJIaBICHUE BOCKA, TastHUE Jb1a). [Ipumepsl
XUMHYECKUX SIBIIEHUH (MIpOKaJMBaHWE MEIHON MPOBOJOKH, B3aWMOJEHCTBHE MeJa C KHCIOTOM).
Mopenu aToMOB ¥ MOJIEKYJI.

Ipaxmuueckue pabomuwl.

No 1. IlpaBuma paboTsl B J1abopatopud HW TPUEMBI
000pyIOBaHUEM.

oOpamieHust ¢ J1a00OpaTOPHBIM

1. PackpbIBaTh CMBICT H3y4aeMbIX TOHSTHHA.

2. PackpbiBaTh POJb XUMHU B TNPUPOJAC M JKU3HU
YEeIOBEKa, €€ CBSI3b C APYTHUMHU HAyKaMH.

3. Pazmuuare  4HCTHIE  BEIIECTBA
OTHOPOJTHBIE 1 HEOAHOPOIHBIE CMECH.

4. Paznuyate GpuzndecKre U XUMAYECKUE SBICHUSI.

5. Ompenensats NpU3HAKA XUMHUYECKUX PEAKIUN H
YCIIOBHSI MX TIPOTEKAHMUS.

6. CrenoBaTh NpaBWJIaM TOJIb30BAHUS XMMUYECKOM
mocyZod u 1ab0opaTOpHBIM O0OpPYJOBaHHEM, a TaKXKe
[paBujiaM OOpallleHUs ¢ XUMHUYECKMMU BEIIECTBAMH B
COOTBETCTBHH C HWHCTPYKIMSIMH 10  BBIOJTHEHHIO
mpakThdeckux  pabor. [lmaHWpoBaTh W MPOBOIUTH
XUMUYECKUNA DKCHEPUMEHT IO HU3YUYCHHUI0 MU ONHCAHUIO
(bU3MUYECKUX CBOMCTB BEILISCTB, CIIOCOOOB pa3jeicHHS
CMECeH BEILECTB.

7. HWcmnonp3oBaTh TpU  BBHINOJHEHWH  y4eOHBIX
3aJlaHUid ¥ B MPOLIECCE MCCIIEIOBATEIILCKON JIESITEIIbHOCTH

U CMECH;

HAay4HO-TIOIYJISIPHYIO JUTEPATYpy XUMHYECKOTO
COIEpXKaHUA,  CIPaBOYHBIE  MaTepuanbl,  PeCypChbl
MHurepHeTa.

8. BeicTpamBaTh pa3BEpPHYThIE UCHMEHHBIE W

VCTHBIE OTBETHI C ONOPOH Ha MH()OPMAIMIO U3 yYeOHHUKA U
CIIPABOYHBIX  MaTepuajoB, TPaMOTHO  HCIOJIb30BaTh
M3YUYCHHBIN MOHITUIHBIN anmnapaT Kypca XMMHUH.

Tema 2. BemmecTBa U xumMuueckue peakiun (15 u)
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ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 37IeMeHThl. CHMBOIIBI XHMUYECKHUX 3JIeMeHTOB. [IpocTrie
U CIIO’KHBIC BEUIECTBA. ATOMHO-MOJISKYJISIPHOS YUCHUE.

Xumudeckast popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocrapa BemecTB. OTHOCUTEIbHAs aTOMHas Macca. OTHOCHTEIbHASI MOJIEKYJISIpHAs Macca. MaccoBas
JIOJISl XUMUYECKOTO DJIEMEHTA B COCTUHCHHH.

3aKOH COXPaHEHUS MacChl BEIIECTB. XHUMHUYECCKHE ypaBHEHUS.
XUMHUYECKUX PEaKIHil (COeTMHECHUS, Pa3I0oKEHUs, 3aMeIeHNs, 0OMEHa).

Jlemoncmpayuu: 1. ONBIT, HITIOCTPUPYIOIINHA 3aKOH COXPAaHEHUS MACCHI.
Buiyucnenus:
OTHOCHUTEIHFHONH MOJIEKYISIPHOHMACCHI BEIIECTB; MACCOBOH JIOJIM XMMHYECKOTO JIEMEHTa TI0
(hopmyIte coenHEHUS.
Koumponvnas paboma Ne 1 nio pazaeny «llepBoHauanbHbIC XUMHUUECKUAE TIOHATHUS.

Knaccudukarus

1. IlpumeHATH  €CTECTBEHHO-HAy4YHBIE  METOJBI
no3HaHUs (B TOM yKcie HaOmioaeHHue, MOJEIUpOBaHUE,
9KCHEPUMEHT) U OCHOBHBIE OIEpPALHd MBICIUTEIBHOM
IesTebHOCTH — (CpaBHEHHWE,  KiIacCHbUKamus) It
M3yUYCHHS BEIIECTB U XUMHUIECCKUX PEAKIINH.

2. PackpbiBaThb CMBICT H3y4aeMbIX TMOHSATHH H
3aKOHOB W TPHUMEHSTh 3TH IOHSATHA IIPU ONHCAHUU
CBOWCTB BELIECTB M UX MPEBPAICHUI.

3. Pasnuuarh (usnMveckue W XUMHUYECKHE SIBICHUS,
OOBSICHATP MX CYIIHOCTb C TOYKH 3pPCHHS aTOMHO-
MOJIEKYJsIpHOrO  yueHMs.  OmpenensiTe  NPU3HAKH
XUMHYECKHUX PEaKIUH, yCIOBUS UX MIPOTCKAHNUS.

4. OOBACHATH CYINIHOCTH (PM3MUECKUX U XUMHUIECKUAX
SIBICHUH C TOUKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

5. KnaccupunupoBaTh XUMHYECKHE peakIuu (110
YhCIy M COCTaBy pEarupyomux W 00pa3yrouuxcs
BEIIECTB).

6. CocraBnsare QopMmylibl OMHAPHBIX BEUIECTB IO
BAJICHTHOCTH W ONPEIEIATh BaJICHTHOCTHh MO (QopMynam
BEIIECTB.

7. PaccraBusTh
XUMHYECKUX PEAKIIUi.

8. CrnenmoBarh mpaBuJaM MOJb30BAHUS XMMHUYECKOU
nocy1od W JabOpaTOpPHBIM OOOPYAOBaHHMEM, a TaKXKe
npaBuiiaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBHH C

KOOPOUIMEHTHI B  ypaBHEHUSX

HHCTPYKOHUAMHA 110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX
XHUMHUYCCKHUX OIIBITOB.
9. HUcnonn3oBath napu BBIITOJTHCHU N y‘-Ie6HI>IX

3aJlaHUM ¥ B TIPOIIECCE UCCIEI0BATENbCKOMN JEATENbHOCTU

Hay4HO-TIOIYJISIPHYIO IuTepaTypy XUMUYECKOTO
COIEpXKaHUA,  CIPAaBOYHBIE  MAaTepUallbl,  PECypChl
NHureprera.

10. BeictpauBaTh pa3BEpHYThIE MUCHMEHHBIE H

YCTHBIE OTBETHI C ONIOPO Ha MH(GOPMAIUIO U3 YIeOHUKA U
CIIPaBOYHBIX MaTepHajoB, TPaMOTHO HCIOJIb30BATh
M3YUYCHHBIN MOHSITUIHBIN anmnapaT Kypca XMMHUH.

Pazoen 2. Basxcnenimue npeocmasumenu Heopzanuueckux eeujecme (30 u)
Tema 3. Bozayx. Kuciaopoa. Ilousitue 06 okcuaax (5 4)
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Bo3myx — cmecp razoB. CocrtaB Bo3myxa. Kuciaoponq — 3J€MEHT M IPOCTOE BEMIECTBO.
Haxoxxnenue xucnopoga B mpupoze, GU3NuecKue U XUMHUYECKUE CBOHCTBA (peakuH OKUCIICHHS,
ropeHue). Y cioBus BO3HUKHOBEHHUS U NpeKpamieHus ropenus. [lonstue 06 okcunsl. [Ipumenenue
kucnopona. CrnocoObl MOMydYeHHsT KHCIOpOAa B Ja0OpaTOpUH M MPOMBIIUICHHOCTH. Kpyrosopot
Kucnoposa B mpupozae. O30H — aJutoTponHas MogU(HUKALUS KHCIOPOa.

TennoBoit 3PQEKT XUMHUUECKOW peaKUuH, TEPMOXUMHUECKUE YypaBHEHHUS, HK30- U
SHJIOTEPMHUYECKHE peakuu. TOIUIMBO: Yroiib M METaH. 3arps3HeHHe BO3[yXa, YCHJICHHE
NapHUKOBOTO 3 eKTa, pa3pylieHHEe 030HOBOTO CIIOSI.

Jlemoncmpayuu. 1. Bzaumoneticteue (ocdopa, cepsl U Keae3a ¢ KHUCIOPOaAOM (BO3MOMKHO
WCTIONB30BaHUE BHCOONBITOB). 2. OmpeneneHne coiepXaHus KHCIopojga B Bo3ayxe. 3. OIBITHL,
JIEMOHCTPHPYIOIIUE YCIOBHS BOSHUKHOBEHHS M MIPEKPAIIEHHS TOPSHUSL.

Jlabopamoprvie onvimepi: 1. O3naKOMIIeHUE ¢ 00pa3aMy OKCUIOB.

IIpaxmuyeckue pabomar.

Ne 2. Tlonyuenne u coOupaHue KUCIOPO/Ia, H3YISHHUE €T0 CBOWCTB.

Buiuucnenus:

- MOJICKYJISIPHOW Macchl KHCIOpOJa M 030Ha Ha OCHOBAaHMM aTOMHOW MacChl XHMHYECKOTO
dIIEMEHTA.

1. PackpplBaTh CMBICT HW3yYaeMBIX [OHATHH U
MPUMEHSTh 3TH TOHATHS NIPH ONHCAHUH CBONCTB BEILECTB
U UX TIpEBpaIEHUMN.

2. XapakTepu3oBaTh (ONHCHIBATH) COCTaB BO3/IYyXa,
¢du3nUecKkue U XUMHUYECKUE CBOWCTBA KUCIOPOAA, CIOCOOBI
€ro MOJy4YeHUs, TPUMECHEHHE M 3HaueHHWE B MPUPOJAE U
KHU3HH 4€JI0BEKa.

3. CpaBHuBaTh peaklUd TOPEHHS H MEIJICHHOTO
OKHUCIICHHS.

4. Cobupars TpHOOPHI IS TONYYCHUS KHCIOpOJa
(BBITECHEHHEM BOJIBI M BO3YXQ).

5. Pacno3HaBaTh ONBITHBIM ITYTEM KHUCIOPO,.

6. Hcmonp30BaTh XUMHYECKYI0 CHMBOJIUKY IS
cocraBieHuss  (OpMyJT  BEIIECTB,  MOJCKYJISAPHBIX
YpaBHEHUN XMMHUYECKUX PEAKLIUI C YUACTHEM KUCIOPOJA.

7. OOBICHATH CYIIHOCTh 3KOJIOTHYECKUX MpoOlieM,
CBSI3aHHBIX C 3arpsA3HEHHEM BO31yXa.

8. CnenoBath mpaBwiaM 0e30MacHON pPabOTHl B
nabopaTopuu NP UCTIOJIIL30BAHUN XUMUYECKOW MOCYIbI 1
o0opynoBaHMs, a TaKkKe MpaBWwiIaM oOpalleHus ¢
TOPIOYMMH BEILIECTBAMU B OBITY.

9. IlnanmpoBaTh W OCYUIECTBIISATh Ha TPAKTHKE
XMMUYECKHUE HKCHEPUMEHTHI, MPOBOAUTH HAOIIOACHUS,
JIeJIaTh BBIBOABI 110 Pe3yJIbTaTaM KCIIEPUMEHTA.

10. YyacTBOBaTh B COBMECTHOI paboTe B rpymrie.

11. Wcnonp30BaTh MpH  BHINOJHEHHH  y4eOHBIX
3aJJaHWi U B MPOILIECCE MCCIIEI0BATEILCKON e TEIbHOCTH

Hay4YHO-TIONYJIIPHYIO JIUTEpaTypy XUMHYECKOTO
COIep)KaHusl,  CIpPAaBOYHBIE  MaTepHajbl,  PECYpPCHI
WnTepHera.

12. BeicTpauBaTth pa3BEPHYThIE IMHCBMEHHBIE H

YCTHBIE OTBETHI C OTIOPO Ha MH(POPMALIHIO U3 YIEOHUKA U
CIIPaBOYHBIX  MaTepUaloB, TPaMOTHO WCHOJIH30BAThH
W3YYEHHBIM MOHSITHUHHBINA anmnapaT Kypca XUMHH.

Tema 4. Bogoposa. Ilonsitue 0 kucjaorax u coqsix (5 4)

Bomopon — aneMeHT u mpoctoe BeriecTBo. HaxoxaeHne Boopoa B IpupoJie, GU3NIecKue u
XMUMHYECKHE CBOWCTBA (Ha MpHMepe B3aUMOJCUCTBHS C HEMETAIUIAMH W OKCHIAMH METaJIOB),
MPUMEHEHUE, CITOCOObI Mony4eHus. [IoHATHE 0 KUCIOTaX U COJISX.

Jemoncmpayuu:. 1. IlomydeHne, coOMpaHWe W paclo3HaBaHWe Bozopona. 2. [ opeHwue
Bojtopoja. 3. Bzaumogpeticteue Bogopona ¢ okcuaom meau (11).

1. PackpeiBaThb CMBICT HW3YYaeMBIX TMOHATHH U
MIPUMEHATH 3TH TMOHATHUS MIPH ONMCAHUH CBOWMCTB BEIIECTB
Y UX TPEBpaIICHUM.
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Jlabopamopnvie onvimet. 1. BzauMmoelicTBHE KUCIOT ¢ METaJUTaMH.
Buiuucnenusa:
- MOJIEKYJISIPHOM Macchl BEIeCTBa HA OCHOBAaHWY aTOMHON MacChl XHMHUYECKHUX 3JIEMEHTOB.

2. Xapaktepu3oBarh (ONHUCHIBaTh) (U3HYCCKHE H
XMMUYECKHE  CBOWCTBA  BOAOPOAA, CHOCOOBI  €ro
MOJTyYeHUs], TPUMEHEHHE.

3. CoOupatb npubOp JAJIs MOTYICHUS BOAOPOJIA.

4. Vcmonp30BaTh XHMHYECKYIO CHUMBOJHKY IS
coctaBiieHHs:  (GOPMYNI ~ BELIECTB,  MOJEKYJSPHBIX
YpaBHEHUH XMMHUYECKUX PEAKLUN C yYaCTUEM BOJOPOJA.

5. CnepmoBarp mnpaBwiam Oe30macHOH pabOTH B
nabopaTopuu NPpH MCIOIB30BAHUN XUMHUYECKON TIOCYbI U
obopynoBaHus, a TaKXkKe TMpaBWIaM OOpameHus C
TOPIOYMMH BellecTBaMH B ObiTy. [lmanmpoBate u
OCYHICCTBIIATL Ha IMPAKTHKEC XUMHUYCCKUEC SKCIICPUMCEHTHI,
MIPOBONUTH HAOIIOEHWSI, IENIATh BEIBOJBI IO PE3yIbTaTaM
JKCIIEPUMEHTA.

6. VYyacTBOBaTH B COBMECTHOH paboTe B rpymre.

Tema S. KonuuecTBeHHbIE OTHOIIEHUs1 B Xumui (4 4)

KonunuecTBo BemecTBa. Mosb. MomsipHast Macca. 3akoH ABoragpo. MossipHblii 00bEM Tra3oB.
Pacuérpl 10 XUMHYECKUM YPaBHEHUSIM.

Lemoncmpayuu: 1. O6pa3ibl BEMIECTB KOJIUYECTBOM 1 MOJIb.

Buiuucnenus:

- Maccbl, 00beMa, KOJNMYECTBAa BELIECTBA II0 W3BECTHBIM 3HAYCHUSIM Macchl, 00beMa,
KOJIMYECTBA BEIECTBA;

- 00BEMOB Ta30B M0 YPaBHEHUIO PEAKIIMK Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHHUH.

1. PackpblBaTh CMBICI H3yYaeMbIX MHOHATHH H
MPUMEHATh 3TH NOHATHUSA, a TaKXKe HW3Y4YECHHBIE 3aKOHBI U
TEOPUH JJIS pelIeHNs PacyETHBIX 3a/au.

2. BblUHCISTE — MOJSIDHYIO ~ MacCy  BEIIECTB;
KOJINYECTBO BEILECTBA, 00BEM ra3a, Maccy BEIIECTBA.

3. TIpoBoauTH PacyEThI [0 YPABHEHHUAM XUMHUYECKHX
peaknmid: KoJM4YecTBa, 0O0BEMA, Macchl BeIIECTBA IO
W3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB WIH
MPOJYKTOB PEAKIIHH.

4. BsicTpauBatTh pa3BEPHYTHIE IMCHMEHHBIE U YCTHBIE
OTBETHl C OMOpOH Ha HHPOpMaLMI0O H3 Y4YeOHMKA H
CIIPaBOYHBIX ~ MAaTepHajoB, TPaMOTHO  HCIIOIH30BAThH
M3Yy4YEHHBIM MOHITHHHBINA annapaT Kypca XUMHUH.

Tema 6. Bona. PactBopsl. IlonsiTie 00 ocHoBanusix (5 1)

dusuveckre CBOWCTBA BOABL. AHalIW3 W CHHTE3 — METOAbl HM3YUYCHHs] COCTaBa BOJIBI.
XHUMHUYECKHE CBOMCTBA BOJIbI (PEaKIMK ¢ METaJlJIaMH, OKCHIaMHi METaJJIOB ¥ HeMeTaiioB). CocTas
ocHoBanmii. [lonsTe 00 wHmMKaropax. Boma kak pactBopurens. PactBopel. HackllieHHBIE U
HEHACHIIICHHBIC PACTBOPHI. PACTBOPUMOCTE BEIIECTB B BOjie. MaccoBasi IOJIs BEIIECTBA B PACTBOPE.
Xumudeckue cBoicTBa BOAbl. OcHOBaHUWA. POk pacTBOPOB B NPHPOJAEC W B KU3HH YCIIOBEKA.
KpyroBopot Boab! B mpupoie. 3arpsisHeHne NPUPOAHbIX Boa. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Jlemoncmpayuonnvie onvimul. 1. PacTBopeHne BemecTB ¢ pa3iMYHON PacTBOPUMOCTHIO.
2. BzaumopeiictBue BOABI C MeTaulaMH (HATpUEM U KajabIlMeM) (BO3MOXKHO MCIIOJIb30BaHUE
BuAeoMaTepuanoB). 3. McciemoBanne pacTBOPOB KUCIIOT U IIETIOYEH ¢ MOMOIIBIO HHANKATOPOB.

1. PackpeiBaThb CMBICH H3y4yaeMbIX TIOHATHH U
IMIPUMECHSATH 3TU IMOHATUA ITPU OIMMCAHUU CBOWICTB BCIICCTB
U UX MpEBpaICHUM.

2. Xapakrtepu3oBaTh (U3NYECKHE W XUMHUYCCKHUEC
CBOMCTBa BOJIbI, €€ POJIb KaK PacCTBOPUTENS B MPUPOJAHBIX
mporeccax.

3. CocraBiiaTh ypaBHEHUS XVUMHUYECKUX PEaKIUi C
Y9acTHEM BOJIBI.
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Ipaxmuueckue pabomei:
No 3. TIpurotoBieHHE pacTBOPOB C OMpPEeAEHEHHON MaccoBOM JoJie pacTBOPEHHOTO
BEIIeCTRA.

Buiuucnenus:

- C UCTIOJIH30BAHUEM MOHSATHUS «MAaCcCoBasl J0JIsI BEIIECTBA B PACTBOPEY.

Koumponvnas paboma Ne2 mo temam «Bosnyx. Kucnopon. Ilonsitue 00 okcumaxy,
«Bomopon. IlorsiTre 0 Kuca0Tax U cosix», «Boma. PacTteoprl. [loHsaTHE 00 OCHOBAHUIXY.

4. OOBACHATH CYUTHOCTH AIKOJOTHYECKHX IMPOOIeMm,
CBSI3aHHBIX C 3arps3HEHHEM MPHUPOAHBIX BOJ, CHOCOOBI
OYUCTKH BOJBI OT IpUMECEil, Meprl MO OXpaHe BOX OT
3arpsA3HEHHUS.

5. IlnanmpoBaTe ¥ OCYIIECTBISTH Ha MPAKTHKE
XMMUYECKHE OKCIEPUMEHTHI, TMPOBOIUTH HaOMIO/ICHNUS,
JIeJIaTh BBIBOABI 110 Pe3yIbTaTaM IKCIIEPUMEHTA.

6. CrnenmoBare mpaBwiaM Oe3omacHOW pabOTHl B
nabopaTopuu MPU UCIOIB30BAaHUHA XUMHUYECKOH MOCYIbl H
obopynoBaHusl.

7. IlpoBOAWTH BBIYMCICHUS C IPUMEHEHUEM MTOHSATHS
«MaccoBasi JI0JIsl BELIECTBA B PACTBOPEY.

8. MHcrmomp3oBaTh TIpH  BBITIONHEHHH  YYEOHBIX
3aJIJaHU U B IPOLIECCE NCCIEN0BATENBCKON AEATEIbHOCTH
HAYYHO-TIOMYJISIPHYTO JIUTEPATYPY XHUMHUYECKOTO
COJICpKaHusl,  CIPaBOYHBIE  MaTepHajbl, PECYpCHI
WNurepHera.

9. BeicTpanBaTh pa3BEpPHYTHIEC TMCHMEHHBIE U YCTHEIE
OTBETHl C OMOpOW Ha WHPOpPMANMI0O W3 Y4YeOHHKA H
CIOPAaBOYHBIX  MaTE€pPHajoOB, TPaMOTHO  HCIIOJIB30BATh
M3YUYEHHBIM MOHSATUHHBIN annapaT Kypca XUMHUH.

Tema 7. OcHOBHBIE KJAacChl HeoOpranuveckux coenuuenuii (11 1)

Knaccudukanus Heopranmdyeckux coeauHenuid. Okcuapl. Kiaccudukanus OKCHUIIOB:
coneoOpasyromnue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) u Heconeobpasyromue. Homenkmatypa
OKCHJIOB (MEXIyHaponHas W TpuBHaibHas). Du3nueckne W XMUMHYECKHE CBOMCTBA OKCHJIOB.
ITonyuenue okcuaoB.

OcHoBanus. CoctaB U KJ1accU(UKaIUs OCHOBAHHA: MIETOYH U HEPACTBOPUMBIC OCHOBAHMSL.
Homenkmatrypa ocHOBaHMiA (MEXIyHApoJgHAas W TpUBHalbHAsA). DuU3MYeCKHe MW XUMHUYECKUE
cBolicTBa ocHOBaHMi. [lonyyeHue OCHOBaHUI.

Kucnotel. CoctaB u kiaccudukanusi Kucior. HomeHknarypa Kucior (MexXIIyHapoaHas
TpuBHaibHas). Du3nueckne W XUMHYECKHE CBOWCTBA KHCJIOT. PsJ aKTHMBHOCTH METayIOB
H. H. Bekerona. [TostyueHue Kucior.

Comm. HomeHkItaTypa coseid (MexayHapoIHas U TpUBHANIbHAS ). DU3NYECKHUE U XUMHICCKHE
cBoiicTBa conelt. [lomydenue conei.

I'enernyeckast CBSI3b MEXKAY KJaccaMy HEOPTaHUYECKUX COCTUMHEHUM,

Jemoncmpayuu: 1. O0Opa3mel  HEOPTaHWYECKHX  BEIIECTB  PA3MYHBIX  KJIACCOB.
2. BzaumopeticTBre pactBopa cepHoi kucaoTsl ¢ okcumoM memu (11). 3. Peakiust HeHTpann3aiium.
4. BrITeCHEHHE OJTHOTO METalljIa IPYTHM U3 PacTBOPa COJIH.

Jlabopamoprvle onvimet. 1. [loydyeHne HEpaCTBOPUMBIX OCHOBaHHUH. 2. B3aumomaeicTrre
HEpPaCTBOPHUMEBIX OCHOBaHMH ¢ kuciotamu. 3. Pasmoxkenne ruapokcuaa meau (1) mpu HarpeBanum.

1. KnaccupunmpoBaTh H3ydaeMmble BEIIECTBA IO
COCTaBY W CBOICTBAM.

2. CocraBnath  (GOpPMYyJBI  OKCHIOB,  KHUCIIOT,
OCHOBaHM, COJIed M Ha3plBaTh HUX I10 MEXKIYHAPOJIHOMN
HOMEHKJIaType.

3. IIporo3upoBaTb CBOWCTBa BELIECTB Ha OCHOBE
O0IIMX XWMHUYECKUX CBOWMCTB W3YUEHHBIX KIACCOB/TPYII
BEILECTB, K KOTOPBIM OHU OTHOCSITCSL.

4. CocraBnaTh MOJIEKYJISIpHBIE YPaBHEHHUS peakLui,
WITIOCTPUPYIONINX XUMHUYECKHUE CBOMCTBA W CHOCOOBI
MOJTYYCHUS BEIIECTB U3YUCHHBIX KIIACCOB/TPYIIII, a TaKKe
MOJATBEPKIAIOIINX TCHETHYECKYIO B3alMOCBS3b MEXAY
HuMHU. [Ipou3BOANTH BBIYHUCIEHHS TI0 YpPaBHEHUSAM
XUMHUYECKUX PEeaKiiuii.

5. IlmaHuMpoBaTb M OCYLIECTBIATh Ha IIPAKTUKE
XMMUYECKUE HKCIEPUMEHTHI, MPOBOAUTH HaOMIOCHHS,
JIeNaTh BBIBOJBI IO PE3YIITATaM IKCIIEPUMEHTA.
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Ilpaxmuueckue pabomei:

No 4. Perienue sKkciepruMEHTaIbHBIX 3a7a4 1o TeMe « BaxkHeliie Kiracchl HEOPraHUYECKUX
COCTUHCHUI;

Buviuucnenus:

- 10 yPaBHEHUSIM XUMHYECKUX PEAKITUIL.

Koumponvnas paboma Ne 3 no teme « OCHOBHBIE KJIACCHI HEOPTAHUYESCKUX COCIUHCHUNY.

6. CnemoBaTh mpaBuiaM Oe30macHOM padOTHI B
n1a00paToOpuu MPH UCIIOIH30BAHUN XUMUYECKOM TIOCYBI 1
obopymoBaHUsI.

7. Wcnonp3oBaTh TIpH  BBHIMOJIHEHWHW  Y4eOHBIX
3aJJaHUI U B MPOLIECCE UCCIEN0BATEIBCKON NETENTbHOCTH
Hay4YHO-TIOMYJIPHYIO JUTEpaTypy XUMHUYECKOTO
COICpXKAHUS,  CHPAaBOYHBIE  MaTepHabl,  PECYpPCHI
NHurepHera.

8. BrwicTpamBarh pa3BEpHYThIE TMHCHMEHHBIE H
YCTHBIE OTBETHI C OTIOPO Ha MH(OPMAIUIO 13 YIeOHHKA U
CHPAaBOYHBIX MAaTEpUAIOB, TIPAMOTHO HCIIOJIB30BAThH
M3YUYEHHBIM NOHATUIHBIN anmapaT Kypca XUMMHUH.

Pazoen 3. Ilepuoouueckuii 3axon u Illepuoouuecxkas cucmema xumuueckux rnemenmos /[.U. Menoeneesa. Cmpoenue amomos. Xumuueckasn cesa3o.
OKucnumenvHo-eoccmanosumesbHole peaxkuyuu (15 u)
Tema 8. Ilepuoanueckuii 3axon u [lepuoguyeckas cucrema xumnueckux iemenToB JI.U. Menneneea. Ctpoenue aTomoB (74)

[lepBbie MOMBITKH KJIACCU(DUKAIIUU XUMUYCCKHUX 3JIEMEHTOB. [IOHATHE O TPYIIax CXOIHBIX
3JIeMEHTOB (IIEJOYHbIE M MIEIIOYHO3EMENbHBIE METAIUTBI, TAIIOTEHBI, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMpOTEPHBIE OKCH/IBI U TUAPOKCHIIBI.

Ilepuonnuecknit  3akoH.  Ilepuonmyeckas  cuctemMa  XMMHMYECKMX  DJIEMEHTOB
O. U. MenneneeBa. KopoTkoneproanas u JyIMHHONIEpHOAHAsS QopMbl [lepronuyueckoil cCHCTEMBI
xumuyeckux 3neMeHtoB . U MenneneeBa. Ilepuombl u  rpynnbl. DOU3WYECKUH  CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPHOIa U TPYTIIIHI DIIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTporsl. CTpoeHUe dIIEKTPOHHBIX
obomouek aromoB mepBeix 20  XMUMHYECKHMX OJeMEeHTOB llepmommdeckoil  cHCTEMBI
. . MenneneeBa. XapakTepuUCTUKA XUMUYECKOTO 3JIEMEHTa IO €ro IMOJIOKEHUI0 B
IIepnonnueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS Pailyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpynmaMm M nepuojgaMm. 3HaueHue lleproanyeckoro 3akoHa u
Ileprognueckoif CHUCTEMBI XHMHYCCKHX JJIEMCHTOB JIJII DPAa3BUTHS HAyKH ©  IPAKTHUKH.
. . MenneneeB — y4€HbINA U rpakJaHUH.

Hemoncmpayuu: 1. O3HakoMmienne ¢  oOpa3llaMM  METANIOB HM  HEMETAIUIOB.
2. KopoTkonepuoaHas u juimHHONEpHOAHass (opmbl [lepuomnyeckoli TaOMMIBI XUMHUYECKHX
anemenToB /1. . Menpeneena.

Jlabopamoprvle onvimul: 1. BzanMonelcTBIE THIPOKCHIA IMHKA C PACTBOPAMHU KHUCIOT U
IeI09eH.

1. PackpsiBaTh cMmbich [leproandeckoro 3akoHa.

2. TloHumate  CyIIECTBOBAaHME  HEPHUOAMYECKOM
3aBHCHUMOCTH CBOMCTB XUMHUYECKHX IEMEHTOB (M3MEHEHHE
paaMycoB aTOMOB U DJJIEKTPOOTPUIATENIBHOCTH) M UX
COEJIMHEHUI OT mosiokeHus B llepuoandeckoit cucreme u
CTPOEHUS aToMa.

3. VYcraHaBnuBaTh  CBSI3b  MEXIY  IOJIOKEHHEM
JJIeMEHTa B TNEPHOAMYECKON CHCTEME U CTPOEHHEM €ro
aToma (COCTaB M 3apsj sipa, OOIIee YUCIIO JIEKTPOHOB U
pacrpenesieHle UX 10 3JIEKTPOHHBIM CII0SM).

4. TlporHo3WpoBaTh XapakTep H3MEHEHHsSI CBOWCTB
9JIEMEHTOB M WX COEIMHEHMH IO TpynmaM MU MNepruoaaM
[leproanueckoil cUCTEMBI.

5. XapakTepr3oBaTh XMMHYECKHE HIIEMEHTHI MEPBBIX
TpEX TEepUOOB, Kajus, KaJdbIHA MO WX TMOJOXEHHIO B
[lepuoanueckoii cucteme 1. . Menneneesa.

6. CrnemoBate mpaBwiaM Oe3omacHold pabOTHI B
mabopaTopru MPH MCTIOIH30BAHUN XUMUYECKOW MOCYABI U
000pyI0BaHMUSL.

7. BeicTpauBaTh pa3BEPHYTHIC MMCHMEHHBIE H YCTHBIE
OTBETHI C OMOpPOM Ha HWHPOPMANMIO W3 Y4YeOHHKA U
CIPaBOYHBIX  MAaTEpUaJoB, TIPAMOTHO  HCIIOJIb30BaTh
W3y4YEHHBIM MOHATUHHBIN anmnapaT Kypca XUMHH.

8. Hcnonp30BaTh NpH BHIOIHEHNH YIEOHBIX 33 aHIH
TEKCThI yueOHUKa, CIpaBOYHbIE MaTepHabl
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(Ileppommyeckyro  CUCTEMY XHMHYECKHX  JIIEMEHTOB
J. U. MenneneeBa, TaOmully pacTBOPUMOCTH KHCJOT,
OCHOBaHMH M cCoOJIE B BOJE, DJIEKTPOXUMHUECKUU Ppsia
HaIpsHKEHUH METAIIIOB).

9. Hcmonb30BaTh NpH BHIIOJTHEHUH YUEOHBIX 3aaHUi
U B NPOIIECCE HCCIEN0BATEIbCKON IEATEIBHOCTH HAyYHO-
MOMYJSIPHYIO  JINTEPATypy XUMHYECKOTO COJIEepKaHuUs,
CIIPaBOYHBIE MaTepHalIbl, pecypchl MHTEpHETA.

Tema 9. Xumuueckas cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakuun (8 u)

XuMuueckast CBSI3b. KosanenTtHas (monsipHas u
DNEKTPOOTPUIATEIHPHOCTh XUMHUECKUX JIeMEHTOB. VIOHHAS CBSI3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENBHEIE peakiuu. [Ipoiecchl OKuCIeHus
1 BoccTaHOBJICHMS. OKHUCIIUTENN U BOCCTAHOBUTEIIH.

Hemoncmpayuu: 1. OKHCIATENPHO-BOCCTAHOBUTENBHBIE peaknuid (TOpeHue, peaknuu
Pa3I0XKEeHHS, COSTMHECHNS).

Koumponvnas paboma Ned mno pasnmeny «llepumomuueckuii 3akoH u I[lepuogudeckas
cucreMa xumuuyeckux sseMeHToB .M. MenneneeBa. CTpoeHue aroMoB. XHMHUYECKas CBS3b.
OKHCINTETHFHO-BOCCTAHOBUTEIHHBIE PEAKITUI.

HeToJsIpHas) CBSI3b.

1. PackpbIBaTbh CMBICI U3y4aeMbIX MOHSTHH.

2. OmpenensTh BHI  XAMHYECKOH CBSI3U B
COEIMHEHUH. Onpenensith CTETEHb OKHCIIEHUS
XHMHUYECKOTO AJIEMEHTA 10 (hopMyJie ero coeTuHEeHuSI.

3. OmpenensiTh 2IeMeHT (BEIIeCTBO) — OKUCIIUTEND U
3JEMEHT (BEIECTBO) — BOCCTAHOBHTEIIb.

4. OOBSACHATH CYIIHOCTH IPOLIECCOB OKUCICHUS U
BOCCTaHOBJICHUSI.

5. CocTtaBnATh 2JIEKTPOHHBIN OallaHC ¢ yUETOM YHCIa
OTJIaHHBIX U MPUHATHIX 3JIEKTPOHOB.

6. CocraBmarh ypaBHEHHE
BOCCTaHOBHUTEJIHHOHN peakLuy.

7. Hcmonb30BaTh MU BHIOJTHEHWH yUeOHBIX 3aaHUH
TEKCTHI yueOHUKa, CIIPaBOYHBIE MaTepHrabl
(ITepuomnueckyro  cUCTEMY XHUMHUYECKHX  3JEMEHTOB
. . MenneneeBa, T1a0nuily pacTBOPUMOCTH KHCIOT,
OCHOBaHUI U COJE€H B BOJE, JJIEKTPOXUMUYECKUN Psif
HanpsHDKEHUH METaJIIoB).

OKHCIINTCIIb-HO-

Peseps — 2 yaca
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9 KJIACC

(68 yacos; 2 yaca B HegeJII0)

OcHOBHOE colep:KaHNe Y4eOHOr0 MaTepuaJa

| OcHoBHBIE BHABI 1eSITeTbHOCTH 00y4aKOIINXCS

Pazoen 1. Bewgecmeo u xumuueckue peaxuuu (17 u)
IloBTOpeHHe 1 yriydJeHne 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8 kiacca (3 4)

Ilepuonuueckuid  3akoH.  Ilepuogmyeckas  cucreMa  XUMHYECKHX  3JIEMEHTOB
. Y. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOHCTB XUMHUYECKUX
QJICMCHTOB ICPBLIX TpéX NEpuoa0B, Kajlauid, KajlbOHUd KW HX COC}Z[I/IHCHI/Iﬁ B COOTBCTCTBUHU C
MIOJIO’KEHUEM 3JIEMEHTOB B IIEPUOANUYECKOMN CHCTEME U CTPOCHHUEM MX aTOMOB.

Knaccupukanmss ©u HOMEHKJIAaTypa HEOPraHWYEeCKHX BellecTB (MEXIyHapogHas H
TpI/IBI/IaJIBHaﬂ). XHUMHYECKHE CBOMCTBa BCIIECTB, OTHOCANIUMXCA K pa3Jn4YHbIM KjaccaM
HCOPraHn4CCKux COGILI/IHCHI/I?I, X TCHETUYCCKAs CBA3b HCOPraHNMYCCKUX BCILICCTB.

CTpOGHI/IC BeIIeCTBa: BUJbI XUMHYECKOM CBSI3U U THIIBI KPUCTAUINYCCKUX pCHIéTOK.
3aBHCHMOCTb CBOMCTB BEILIECTB OT UX CTPOCHUSI.

Lemoncmpayuu: 1. MogensiMu KpUCTAUIMYECKUX PEIIETOK HEOPraHHYECKHX BELIECTB —
METaJNIOB W HeMmeTaimioB (Tpadura ¥ anMmasza), CIOXKHBIX BEHIECTB (XJIOpHAA HATPHS).
2. KopoTtkomnepuoiHas u piuHHONIepruoaHast Gopmbl [leproandeckoit tTabnuiet [{. V1. Menaeneesa.

1. XapakTepu3oBaTb XMMUYECKUE 3JIEMEHTHI IEPBBIX
TpEX MEepUONIOB, KU M KajJbIMs MO WX IOJIOKEHUIO B
Ilepunonnueckoit cucreme [I. . Menneneesa.

2. KnaccudunmpoBaTs W Ha3bIBaTh HEOPTaHUYECKHE
BElIECTBA 3YUYEHHBIX KJIACCOB.

3. OnuceiBaTh 001ME XMMUUYECKHUE CBOMCTBA BEIECTB
PasIMYHBIX KJIACCOB, MOATBEPXKIATh CBOMCTBA NMPHUMEPAMHU
MOJICKYJISIPHBIX YPaBHEHUI XUMUYECKUX PEAKLIUIL.

4. Ompenenars BHJ XHUMHAYECKOH CBSI3U U THI
KPUCTAIIMYECKON PEIIETKH BEIIEeCTRa.

5. IIporuo3upoBath cBOICTBa BEIIECTB B 3aBUCUMOCTH
OT UX CTPOEHHUSI.

6. BricTpanBarh pa3BEpHYTHIE MUCHEMEHHBIE U YCTHEIE
OTBETHl C OMNOPOHl Ha uHPOPMALUI0 M3 Yy4eOHUKA H
CHOpPAaBOYHBIX  MaTepUalioB, TPAaMOTHO  HCIOJIb30BaTh
W3YYEHHBIN MOHATUIHBIN anmapaT Kypca XUMHUH.

7. Vcnonb30BaTh NpH BBINOJHEHUH YY€OHBIX 3aaHui
U B NPOILECCE HCCIIEA0BATENbCKOM AESITENbHOCTH HAYYHO-
MOMYJSIPHYIO  JTUTEPaTypy XHMHYECKOTO COJAEp)KaHus,
CIIPaBOYHBIE MaTEpHaIIBI, pecypchl MHTepHETA.

Tema 1. OCHOBHBIEC 3aKOHOMEPHOCTH XHMHYECKHX

eaknuii (7 4)

Knaccugukanus XMMU4eCKUX peakuui 1Mo pa3iM4yHbIM MIPU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, 110 TEINIOBOMY 3PQEKTY, 10 N3MEHEHHUIO CTEIICHEH OKUCIICHUSI
XUMHYECKHX AJIEMEHTOB, TI0 00OpaTUMOCTH, M0 YYaCTHIO KaTalnu3aTopa). DK30- U SHAOTEPMUIECKHE
peaKkuuu, TEPMOXUMUYECKUAE YPABHEHHUS.

[onsiTHe 0 ckopocTH xUMHYEecKOl peaknuu. [loHATHE 00 OOPAaTHUMBIX M HEOOPATHMBIX
XUMHUYECKHUX peaknusax. IIoHATHE O TOMOIEHHBIX M TETEPOreHHBIX peaknuax. l[loHsaTHe o
XUMHUYECKOM paBHOBecHU. DaKTOPHI, BAMSIOMNE HA CKOPOCTh XUMHUECKOM PEAKIIMU U MTOJIOKEHNE
XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIHHU, 3JIEKTPOHHBIN OajJlaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHOW peakiuu. COCTaBIEHUE YpaBHEHHH OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX
peaxiuii ¢ MCHONIb30BaHUEM METOIa MIEKTPOHHOro OajaHca.

1. PackpbiBaTb CMBICT HW3y4aeMbIX MOHATHH H
MPUMEHSITh 3TH TIOHSTHS TIPU ONMCAHUH CBOVICTB BEUIECTB U
VX IPEBpaLCHUI.

2. Knaccudunuposatb
Pa3INYHBIM PU3HAKAM.

XUMHUYCCKUC pCaKIUU 110

3. YcraHaBiuBaTh 3aBHCHMOCTD CKOpPOCTH
XUMHYECKOUN PEaKIuy OT Pa3IMYHBIX (PaKTOPOB.
4. TlporHo3upoBaTh  BO3MOXXHOCTH  IPOTEKaHUS

XUMUYCCKAX TIPEBpAIlCHU B  Pa3IMYHBIX  YCIOBHSX.
Onpeaenars OKUCIUTENb U BoccTaHOBUTENb B OBP.
5. CocTaBisiTh JCKTPOHHBIN OaTaHC PeaKIIHH.
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Jemoncmpayuu. 1. 3aBUCHIMOCTh CKOPOCTH XHMHYCCKOW pEakIud OT BO3ICHCTBUS
pa3TUYHBIX  (PaKTOpPOB (CTEMEHb M3MEJBYCHHUS BCINECTBA, TEMIEpaTypa, KOHIICHTpAIHs
pearupyronx BemecTB, HAINYIE KaTalnn3aropa, MpUpoia pearupyonmx BemecTs). 2. [Ipumepsr
HEOOpaTUMBIX M OOpaTUMBIX peaknuid. 3. CMemeHne XUMHUYISCKOTO paBHOBECHS (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPUATIOB).

Buiuucnenus:

- KOJIMYECTBA BeIIecTBa, 00bEMa U MacChl peareHTOB WIH IPOAYKTOB MTOYpPaBHEHHUSIM
XUMHYECKUX PEaKIUH.

Koumponvnaa paboma Ne'l no temam «IloBTOpeHue u yriryGiieHHE OCHOBHBIX Pa3JelioB

Kypca 8 kiacca», «OCHOBHBIEC 3aKOHOMEPHOCTH NPOTEKAHHUS XUMHUUECKUX PEaKIIHI».

6. IlpousBoauts
YPaBHEHHUSM.

7. BricTpanBath pa3BEpHYThIE MIUCHMEHHBIC H YCTHBIE
OTBETHl C OMOpoi Ha wWHPOpPMANHIO H3 YYeOHHMKA U
CIIPaBOYHBIX  MAaTepUAIIOB, TPaMOTHO  HCIIOJIB30BaTh
M3YYEHHBIN MOHATUIHBIN anmapar Kypca XUMHUH.

8. Mcmonp30BaTh MpH BBHITIOJIHEHUH YUSOHBIX 3aaHUN
U B IpOLIECCe HCCIEN0BATENbCKON IeATENbHOCTH Hay4YHO-
MOMYJISIPHYIO  JIUTEpaTypy XHMMHUYECKOTO COJEepKaHus,
CIIPABOYHBIE MAaTEpHAIIBL, pecypchl MHTEpHETA.

BBIYHCJIICHUA 110 XUMHUYCCKUM

Tema 2. DyIeKTPOJUTHYECKAA JUcconranysi. XMMU4YeCKHe PeaKlMu B BOJHbIX pacTBopax (8 4)

Teopust 31EKTPOTUTHUECKON AMCCOIMALNN. DIEKTPOIUTHl U HEAIEKTPOIUTHl. KaTuoHBI,
aHMOHBI. MeXaHN3M JMCCOLMAIMY BEUIECTB C Pa3UYHBIMU BUIaMU XUMUYECKOW cBs3H. CTeneHb
mucconyanyy. CHUIIBHBIE U CNTa0bIe JIEKTPOIUTHI.

Peaknmn moHHOTO OOMEHA. YCIIOBHUS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC H
COKpalI€HHble WOHHBIE ypaBHEHHUS peakuuil. CBoOWCTBa KHCIIOT, OCHOBaHHUIl M cojeil B cBeTe
NpeACTaBICHUH 00 3eKTpoauTrdeckoil aucconuanun. Cpena pactBopa. KauecTBeHHbIe peakuu
Ha KaTUOHBI ¥ aHUOHBI. [loHATHE O TUApONH3E COoNel.

Jlemoncmpayuu: 1. DnexTpuueckas MpoBOJAUMOCTb PACTBOPOB BEUIECTB, IBUKEHHUE HOHOB
B DIIEKTPUYECKOM ToJie. 2. ONBITH, WUTIOCTPUPYIOIINE MPU3HAKA MPOTEKAHHS PEaKIIMi HOHHOTO
oOmeHa. 3. OIBITHL [0 ONPENENICHUIO Cpellbl B PacTBOpax coyed (XJIopuzaa Harpus, KapOoHara
HaTpUs, XJIOPHIA [IMHKA).

Jlabopamopnvie onvimei. 1. Peakium MOHHOrO OOMEHa B pacTBOpax JJIEKTPOJIUTOB:
cynedara meau (1) u menoun, kapOoHaTa HATPHS U COJISTHOM KUCIIOTHI, PEaKINH HEUTpalnu3alun
MEXIY TUAPOKCUIOM KaJisl U COJITHOW KHUCIIOTOM.

IIpaxmuueckue pabomui.

Ne 1. Peakiun nOHHOTO OOMeEHa.

Buiuucnenus:

- 110 YPAaBHEHUSIM XUMHYECKHX PEaKIINH.

Koumponvuas paboma Ne 2 1o teme «DJIEKTPONIUTHYECKAs AUCCOLHAINL. XUMHUYCCKUE
peaxkuy B BOJHBIX pacTBOPaX».

1. PackpbIBaTh CMBICT M3y4YaeMBIX TOHATHH, a TaKkKe
CMBICTT TEOPUH IIEKTPOIUTUIECKON AUCCOIMALINH.

2. OOBACHATH MIPUYUHBI AIEKTPOTIPOBOIHOCTH
BOJHBIX PACTBOPOB.

3. CocTaBnsATh ypaBHEHUS ITUCCOIMALMN KHCIOT,
hiesiouell W CcoJied, MOJIHBIE M COKpAIEHHBbIE HOHHBIE
YpaBHEHHSI XUMHUECKUX PEaK1ii HOHHOrO 0OMeHa.

4. IlnaHupoBaTh M OCYIIECTBIATH Ha MpPaKTHKE
XUMHYECKHE OKCIEPUMEHTHI, IPOBOANTH HAOIIONEHUS,
JIeNaTh BBIBOJBI IO PE3YyJIbTaTaM dKCIIEPUMEHTA.

5. CrnepoBath mpaBwiaM Oe3omacHOW paboOThl B
nabopaTopuu NpU UCIONB30BAaHHU XMUMUYECKOH TOCYABI U
obopymoBaHus.

6. IlpousBoauts
YPaBHEHHUSM.

7. BricTpanBath pa3BEpHYTHIE MUCHMEHHBIE  YCTHBIE
OTBETHl C ONOPOl Ha uHPOPMALUIO M3 Yy4eOHUKA H
CIIPaBOYHBIX  MaTepUAIOB, TPAaMOTHO  HCIIOJIB30BaTh
V3YUYEHHBI MOHATUIHBIN arnapaT Kypca XUMHUH.

8. Mcnonp3oBaTe MpHU  BBIIOJIHEHHMH  Y4eOHBIX
3alaHUi U B MIPOLIECCE UCCIEI0BATENBCKOM NEATENbHOCTH

BBIYMCJICHUSA 10 XUMHUYCCKUM

HAyYHO-TIOMYJIAPHYIO JTUTEPaTypy XUMHYECKOTO
COJEp)KaHUs,  CIPaBOYHBIE  MAaTEpUANIbI,  PECYPCHI
WnTepHeTa.

Pazoen 3. Hememannwt u ux coeounenus (24 u)
Tema 3. O0masi xapakTepucTHKAa XUMHUYEeCKUX Yj1eMeHTOB VIIA — rpynnbl. I'ajsiorens! (4 4)

OO0mas xapakTepucTuka rajioreHoB. OcoOOCHHOCTH CTPOSHUS aTOMOB, XapaKTCPHBIC CTETICHH
okucienus. CTpoeHHEe W (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB. XUMHUYECKUE
CBOIicTBa Ha mpuMepe xjopa (B3aWMOJEHCTBHE C MeTaUIaMH, HEMETAJUIAMH, IIEJI0YaMH).

1. OOGpscHaAT,  oOmMe  3aKOHOMEPHOCTH B
W3MEHEHWU CBOWCTB HEMETANJIOB M MX COCJUHEHUH B
npenesnax  MajblX IIEPUOJOB M TJIABHBIX IOATPYINI
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XnopoBogopoz. ConsiHast KUCTIOTa, XHMHYECKHE CBOMCTBA, OTydeHue, mpuMeHenune. JleiicTBre ximopa
U XJIOPOBOIOPO/Ia HAa OPTaHU3M YeJioBeKa. BaykHeHIme XI0puabl U UX HaX0XKIICHUE B IPUPOJIC.

Jlemoncmpayuu:. 1. BugeoMarepuanpl: TAIOTCHBI U UX coenuHEeHHs. 2. OOpa3mpl TaIOreHOB.
3. [ony4enue xI0poBOIOPOJIA.

Jlabopamopnvie onvimsr: 1. KauecTBeHHas peaklusi Ha XJIOPUI-HOH.

Buiyucnenus:

- 10 ypaBHEHUSAM XMUMHUYECKUX PEAKIIHiA, €CII OJMH U3 PeareHTOB JaH B U30BITKE;

- 00bEMOB ra30B 10 YPaBHCHHIO PEaKIIMU Ha OCHOBE 3aKOHA O0BEMHBIXOTHOIIICHHU Ta30B.

Ileprognyeckoil CHUCTEMBI XHMHUYECKHX JJIEMEHTOB C
y4€TOM CTPOEHHS UX aTOMOB.

2. XapakTepu3oBaTh (DU3NUECKHE U XHMHUYECKHE
CBOWCTBA IPOCTBHIX BEIIECTB TAJION€HOB (Ha IpuUMEpe
XJIOpa) U CIOXKHBIX BEIIECTB (XJIOPOBOAOPOA, XJIOPHIA
HATpHsi), CHOCOOBI WX TONyYeHHs, NPUMEHEHUE WU
3HAYEHUE B IPUPOJE U JKU3HU YEIOBEKA.

3. Ompenensarts raJloTeHUI-UOHBI B PACTBOPE.

4. [lnannpoBaTh W OCYLIECTBIISATh HA IPAKTHUKE
XUMUYECKHUE SKCIEPUMEHTHI, IIPOBOIUTH HAOIOACHNS,
JlenaTh  BBIBOABI IO  pe3ysbTaTaM OJKCIIEpHMEHTa
CrnenmoBare  mpaBwiaM  Oe3omacHO — paboTHl B
71a0opaTopuy NpHU UCIOIB30BAaHUN XUMUYECKOH MOCYAbI
7 000pyIOBaHMSL.

5. BeicTpauBarh pa3BEPHYTHIE IUCHMEHHBIE U
YCTHBIE OTBETHI C OTIOPOH Ha MH(OPMAIINIO U3 YUeOHUKA
A CIPaBOYHBIX MaTepHAIOB, I'PaMOTHO HCIIOJIB30BaTh
W3Y4YEHHBIA MOHATUIHBIN almapar Kypca XUMHUH.

6. Mcrons30BaTh TpU  BBHIMOJIHEHHH — YYEOHBIX
33J@aHUii W B TIpoLlecC€  HCCIEA0BATEIBbCKON
JIEATENBHOCTH Hay4YHO-TIOITYJIIPHYO JIUTEpaTypy
XUMHUYECKOTO COAEp)KaHMs, CIpPaBOYHbIE MaTepHabl,
pecypcesl MHTEpHETA.

Tema 4. O01asi XapaKTepUCTHKA XUMHYECKHX 3J1eMeHToB VIA — rpynnsl

Cepa u eé coequnenus (5 )

OOmas xapakTepucTUKa 3JeMeHTOB VIA-Tpymnmsl.
XapaKTEepHBIE CTENIEHN OKHCIIEHNS.

Crpoenure U Qu3nUecKre CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOJA M CEpbl. AJIOTPOIHbIE
MoIM(UKAIMKM KUCIOpPOAa W cepbl. XWMHUYECKHe CBoiicTBa cepbl. CepoBOIIOpON, CTPOCHUE,
(uzndeckre U xumMuyeckue cBorcTBa. OKCUJIBI Cephl KaK MPEeICTaBUTEH KHCIOTHBIX OKCHI0B. CepHast
KHACNOTa, (PHU3MYeCKHe W XWMHUYECKHE CBOWCTBa (00I[Me Kak MpEeACTaBUTENs Kiacca KHCIOT U
cnenuguueckue). XuMHYECKHE PEaKUH, JISKaIINe B OCHOBE IPOMBIIIUIEHHOTO CHOC00a MOTYYeHUs
cepHoil kucnotel. [Ipumenenne. Coim cepHON KHUCIOTHI, KAUeCTBEHHAsl Peakiusl Ha Cyibdar-uoH.
HaxoxxzneHue cepbl U €€ COeAMHEHUI B MpUpOJe. XUMUYECKOE 3arps3HEHUE OKpYXKaroulell cpeibl
COCIMHEHMSIMU cepbl (KUCIIOTHBIE IOKAM, 3arps3HEHHE BO3IyXa W BOZOEMOB), CIIOCOOBI €ro
NpEIOTBpPAIICHHS.

Lemoncmpayuu: 1. Konmnexnnuu (BuaeoMateprasl): cepa u e€ coenuHeHus. 2. OOyTInBaHue
caxapa noJ IeiCTBUEM KOHIIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI.

OcobeHHOCTH CTpOCHHA AaTOMOB,

Jlabopamoprvie  onwimwui: 1. OOHapyxkeHue  cyiab(ar-uoHOB. 2. B3aumoneiicTBue
pa30aBIeHHOM CEpHOI KUCIOTHI C IIMHKOM.
Buiuucnenus.

1. OObscHATH ob1me 3aKOHOMEPHOCTH B
W3MEHEHNH CBOWCTB »dJeMeHTOB VIA-Tpynmbl u uXx
COCJIMHEHHIA C YIYETOM CTPOCHUS UX aTOMOB.

2. XapakTepu3oBaTh (PHU3MUECKHE W XHUMHUYECKUE
CBOMCTBa MNPOCTOr0 BEUIECTBA CEPbl U €€ COCOUHEHUI
(cepoBosOpOsia, OKCHIOB CEPbI, CEPHOH KHUCIIOTHI,
Ccynb(haToB), CrOCOOBI UX IIOJyYCHUs, NPUMEHEHHUE H
3HAYEHHUE B IIPUPOJIC U JKU3HHU YeIOBeKa.

3. Ompenenars Hanmuyue  cyib(paT-HOHOB B
pacTBope.

4. OOBACHATH CYIIHOCTh SKOJIOTHUECKUX MPOOIIEM,
CBSI3aHHBIX C MEPEPa0bOTKOM COCIUHEHUI CEPhI.

5. IlmanmpoBaTh M OCYIIECTBIATH Ha IIPAKTHKE
XUMHYECKUE SKCIICPUMEHTHI, TIPOBOJIUTH HAOIIOICHUS,
JIeJIaTh BBIBOJIBI 11O PE3yJIbTaTaM dKCIICPUMEHTA.
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- 10 YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ;
- MacCOBOM JI0JIM BBIXOJa MMpoOAYyKTa pe€aKInu.

6. CruemoBarh mpaBuiaM 0Oe30macHON padOThl B
nabopaTopuy NpH UCTIONB30BaHUN XUMUYECKOH MOCYAbI
7 000pyIOBaHMSL.

7. Ilpou3BOANTH BBIUUCIEHHA IO XUMHYECKUM
YpaBHEHUSIM.

8. Hcmonp3oBaTh TNpH  BBHIMOJHEHUH Y4EOHBIX
3aJaHUN TEKCThl y4yeOHHKa, CIIPABOYHBIC MAaTEepPHAaJIbI
(ITepriognveckyro CHCTEMY XHMHUYECKHX JJIEMEHTOB
. . MenpneneeBa, Ta0iuIly pacTBOPHUMOCTH KHCJIOT,
OCHOBAaHHUI U coJiel B BOJE, AIEKTPOXUMHUUYECKUU psif
HaIpsDKEHUH METalIoB).

9. Hcnonp30oBaTh TpU  BBHINOJHEHHHA YYEOHBIX
33IaHKME WM B MPOLECCE  HCCIEeN0BATEIbCKON
JesITebHOCTH HAY4YHO-TIOMYJISIPHYO JIUTEPATYPyY
XUMHUYCCKOro COACpIKaHuA, CIIPABOYHBIC MaTCpualibl,
pecypebl MHTEpHETA.

Tema 5. O01mas XxapakTepUCTHKA XUMHUYECKHX 3J1eMeHTOB VA — rpynnsl. A30T, ¢pocdop u nx coegunenus (7 1)

OOmass XapakTepUCTHKa 3JIEMEHTOB VA-TpYIIIbL.
XapaKTepHbBIE CTETIEHU OKUCIICHHSI.

A30T, pactipocTpaHeHue B IpUpo/ie, hu3nvecKkue u XuMuieckue cBoiictsa. Kpyroeoport a3ora
B npupoje. AMMHaK, ero Gpu3nyeckrue U XUMHYECKHE CBOMCTBA, MOyuyeHHe U npuMeHeHue. Conu
aMMOHMS, UX (U3NUECKHE U XUMHUYCCKHE CBOMCTBA, MprMeHeHne. KauecTBeHHAs peakiusi Ha HOHBI
aMMOHMs. A30THasi KHCJIOTa, €€ MoiydeHue, (PU3NUYEeCKHe M XUMHUYECKHE CBOWCTBa (0OIIME Kak
NpeACTaBUTENs Kiacca KUCIOT U cneundudeckue). Mcnonp3oBanne HUTPAToOB M COleld aMMOHUS B
Ka4eCTBE MUHEPAIbHBIX yI00peHHH. XUMHUYEeCKOe 3arps3HEHUE OKPYKAIOLIEH Cpelibl COSAMHEHUSIMU
a30Ta (KUCJIOTHBIE JIOXK]IU, 3arps3HEHHE BO3TyXa, IOYBBI H BOJIOEMOB).

®ocdop, ammorponssle Moaudukanuu Qocdopa, GuzMUEecKue U XUMHUUYECKHE CBOMCTBA.
Oxcun dochopa(V) u docdopnas kuciora, PU3NUECKHE M XUMUUYECKHE CBOMCTBA, IOIyYEHHE.
KauecrBennas peaknusi Ha Qocdar-uonsl. Mcmons3zoBanue (ocdaTroB B KadecTBE MHUHEPAIBHBIX
ya00peHuit. 3arps3HeHue NPUPOIHBIX BOJ0EMOB (ochaTamu.

Hemoncmpayuu: 1. Konnexuuu: ¢dochop u ero coeauHenus. 2. BzammopeictBue menu c
KOHLICHTPUPOBAHHOM a30THOW KUCIIOTOM.

Jlabopamopnvie onvimul. 1. B3aumoeicTBHE CONIEl aMMOHHUS CO IIEN0YbI0, 0OHApY)KEHHE
¢docdhar-nona. 2. O3HaKOMIICHHE ¢ 00pa3LaMK a30THBIX U GOCHOPHBIX YAOOPEHHH.

IIpaxmuueckue pabomat:

Ne 2: Tlony4yeHre aMMHuaKka, H3y4€HHUE €r0 CBOMCTR.

Buiyucnenus:

- [10 YPaBHEHUSIM XUMHUYECKHX PEaKLUH.

OcobeHHOCTH CTpOCHHSA AaTOMOB,

1. OObscHATH ob1me 3aKOHOMEPHOCTH B
W3MEHEHNUH CBOWCTB JJIEMEHTOB VA-TPYNIBI U UX
COCJIMHEHHH C YYETOM CTPOSHHS UX aTOMOB.

2. XapaxTepu3oBaTb ()U3NYECKUE U XUMHUYECKHE
CBOWCTBa TPOCTHIX BellecTB a3oTa W (ocdopa U ux
COCIMHECHMH (aMMMaka, COJed aMMOHMS, a30THOM
KHCJIOTBI, HUTPaToB, okcuaa (pocdopa(V) u docdopHoii
KHCTOTHI, ¢ocaroB), cmocoObl WX IOTyYEHHS,
NpUMEHEHUE U 3HAUCHHE B MPUPOJIC U )KU3HU YeTIOBEKa.

3. Omnpenenars nOHBI aMMOHUS U QocdaT-HOHBI B
pacTtBope.

4., OOBICHATH CYIIHOCTh SKOJIOTUYECKUX
npo0JieM, CBS3aHHBIX C HAXOXKJICHUEM COEJIMHEHUH
azorta 1 hocdopa B okpykaromien cpene.

5. TlnanmpoBaTh M OCYHIECTBJIATh Ha IPAKTHKE
XUMUYECKHE IKCIIEPUMEHTBI, POBOJIUTH HAOIFOICHHS,
JIeNIaTh BBIBOABI 10 PE3YJIbTaTaM IKCIIEPUMEHTA.

6. CnenoBath mpaBwiam 0e30MacHOil paboTHl B
na0opaTopuy NpPU  HCIOJNB30BAaHUKM  XMMHYECKOH
MOCYbl ¥ 000PYIOBAHUS.

7. 1lpou3BOAWTH BBIYMCIEHHUA IO XUMHYECKHM
YPaBHEHHUSIM.
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8. Hcmomp3oBaTh TpPH BBINOJIHEHWH y4eOHBIX
3aJaHUi TEKCThl yuyeOHUKa, CIPAaBOYHBIE MaTepUaIIbl
(meproANYECKYI0 CHUCTEMY XHUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa, TaOnuily pacTBOPUMOCTH KHCIIOT,
OCHOBAaHMM U COJIEH B BOJE, IIMEKTPOXUMUYECKUN Psif
HaNpsyKeHUI METaIIoB).

9. MHcmonmp3oBaTh TpPH BBINOJIHEHWH y4eOHBIX
33IaHM M B IIpOLiECCE  HCCIEAO0BATEIbCKOU
JEATeIbHOCTH ~ HAy4HO-TIOMYJSIPHYIO  JIUTEpaTypy
XUMHYECKOTO COAEpXKAaHMS, CIPABOYHBIE MAaTEPHAIBI,
pecypchbl atepHera.

10.

Tema 6. O01Iasi XapaKTepPUCTHKA XUMHYECKHX %1eMeHToB VA — rpynnbl. Yriepon, KpeMHuii 1 uX coegunenns (8 u)

OOmast xapakTepucTHKa OdJIeMEHTOB [V A-TpymisL.
XapaKTEepHbIC CTETIEHU OKUCIICHHUS.

VYrnepon, amntoTpomHble MOIUGHUKAINMHK, PACIpPOCTpaHEHWE B MpHPOAE, (HU3UUECKUE H
XUMUYecKHue cBoiictBa. Ancopbums. Kpyrosopor yriepoma B mpuposae. OKcuabl yrieponaa, ux
(u3nveckue U XUMHUYECKHE CBOWCTBA, ACHCTBHE HA JKMBBIE OPTaHU3MBI, OJIYUYCHUE U IPUMEHEHHE.
Dkonoruveckue npodeMsl, CBsA3aHHbBIE ¢ OKCHIOM yriepoaa(IV); rumoresa riiodanbHOTO MOTEIICHUS
KJIUMaTa;, MapHUKOBBIA 3PQekT. YronabHas KUCIIOTa U €€ COiu, MX (U3NYECKHE M XUMHUECKUE
CBOWCTBa, MOJIlydyeHHE W npuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-WOHBL Vcmonb3oBaHue
Kap6OHaTOB B 6BITy, MCIUIMHE, IPOMBIIIJICHHOCTHU U CEJILCKOM XO3SIHUCTBE.

[lepBoHavyanbHple TOHATHS 00 OpPraHMYECKUX BEHIECTBAX KaK O COCJUHEHUSX Yriiepoja
(meran, 3TaH, 3THIEH, alleTUIEH, STaHOJ, INIMLEPHH, YKCycHas Kuciora). X cocraB m Xxumuyeckoe
crpoenue. [loHsTHE 0 OMONTOrMYECKU BaXKHBIX BEILECTBAX: )KHUPAX, O€JIKax, yIiIeBoAax — U X POJIU B
JKN3HU YCJIOBCKA. MaTepI/Iaanoe CANHCTBO OPTaHUYCCKUX U HCOPIraHNMYCCKUX COC)IHHGHHﬁ.

Kpemnuii, ero ¢puznueckue 1 XUMUYECKHE CBOIMCTBA, NOIy4YeHUE U TpuMeHeHue. CoeMHeHUs
KpeMHHUs1 B mpupoge. OOmme npexacraBieHuss o0 okcuae kpemHusi(IV) m xpemMHHEBO# KuCiIOTe.
CI/IHI/IKaTBI, NX HCIIOJIB30BAaHHEC B 6I)ITy, MCOWIUHE, IPOMBIINIJICHHOCTH. Baxneimue CTPOUTECIILHBIC
MaTtepuajbl: KepaMmHKa, CTEKIIo, IIeMeHT, OeToH, kene300eToH. [IpoOiembr Oe3omacHoOro
MCIIOJIb30BaHMS CTPOUTENBHBIX MAaTEPHAIOB B TIOBCEJHEBHOM KU3HU.

Hemoncmpayuu: 1. Monenu KpUCTaNTUYECKUX pEIIETOK anMasza, rpadurta, MOJIeKyJbI
Gbymiepena. 2. AncopOiusi  pacTBOPEHHBIX BEIIECTB aKTUBHPOBaHHBIM  yriiéM. [IpoTmBoras.
3. Bupeomarepualisl: CUITUKaTHAS IPOMBILIUICHHOCTh. 4. MOJeH MOJIEKYJT OPraHU4YECKUX BEIIECTB.

Jlabopamopnuie onvimsi: 1. KauecTBeHHas peakuys Ha KapOOHAT- M CUIIMKAT-HOH.

Ipaxmuueckue pabomut.

Ne 3. PemreHre sKCIIepUMEHTAIBHBIX 3a7a4 10 pasneny « HeMeTamTsl 1 UX COSTUHEHUSD).

Buruucnenus:

- [I0 YpaBHEHMSAM pEaKLUi, €clii OJUH W3 PEareHTOB JaH B BHIE BOJHOIO PacTBOpa ¢
M3BECTHOM MacCOBOM TOJIEH.

OCOOEHHOCTH CTpPOEHHUSI aTOMOB,

1. OOBsAcHAT,  OOmME  3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 3JIEMEHTOB I[VA-rpynmel u HX
COEJIMHEHU C YUETOM CTPOECHUS UX aTOMOB.

2. XapaxTepu3oBaTb ()U3NYECKHE U XUMHUYECKHE
CBOWCTBA NMPOCTHIX BEIIECTB yIiepoJa U KPEMHHUS U UX
COCJIMHEHMH (OKCUIOB YIIIepoja, YroJbHOM KHCIOTHI,
KapOOHATOB, OKCH/Ia KPEMHHS, KPEeMHHEBOH KHCIIOTHI,
CHJIMKATOB), CIOCOOBI WX IOJIyY€HHs, NPUMEHEHUE H
3Ha4YEeHUE B MPUPOJIC U KU3HH YEIOBEKA.

3. Ompenensatb kKapOOHAaT- W CHJIUKAT-HOHBI B
pactBope.

4.  OOBACHATH CYLUIHOCTH HKOJOTMUYECKHX MPOOIIEM,
CBSI3aHHBIX C HAXOXKJICHHEM YIJIEKHCIOTO Ta3a B
OKpY>Karolle cpere.

5. HnmoctpupoBaTb B3aUMOCBSI3b
HEOPraHMYECKUX COSJIMHEHNH yriiepoia i OpraHnIecKuX
BEIIECTB.

6. [InanupoBaTh M OCYIIECTBISATH Ha NPAKTHKE
XUMHYECKHE JKCIEPUMEHTHI, MPOBOJIUTH HAOIOJICHHS,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM DKCIIEPUMEHTA.

7. CrnenoBare mpaBwiiaM Oe3omacHol padOTHl B
nabopaTopuy NpH UCTONB30BaHUN XUMUYECKOH TOCYAbI
1 000pyIoBaHUS.

8. Hcmomp3oBaThb TpH  BBIOJHEHUH  YYEOHBIX
3aJaHUl TEKCTHl y4yeOHHMKa, CIpPaBOYHBIE MAaTEepPHAIBI
(Ileppopnyeckyro CHCTEMY XHMUYECKHX 3JIEMEHTOB
. Y. MenneneeBa, TaOIMIYy PacTBOPUMOCTH KHCJIOT,
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Koumponvnas paboma Ne 3 o pasneny «Hemetaiibl 1 UX COSAMHEHUSD).

OCHOBaHMM W coJied B BOJE, AIEKTPOXUMUYECKUH Psi
HaIpsHKEHUH METAIIIOB).

9. MHcnonmp30BaTh TpPU  BBHIMOJHEHHH YYSOHBIX
33JJaHMd W B TIpollecce€  HMCCIeAOBaTEIbCKON
JIeSATEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMUYECKOTO COJEpKAHUs, CHPaBOYHBIE MaTepUaibl,

pecypcel MHTEpHEeTA.

Pazoen 3. Memannot u ux coeounenus (20 u)

Tema 7. Metanibl u ux coequHenns (4

)

OO0miast XxapaKTEepUCTUKA XUMHUYECKUX IIEMEHTOB — METAJUIOB HA OCHOBAaHHMHU UX MOJIOXKEHUS B
Ilepuoanueckoii cucteme xumuueckux snemeHToB /. 1. Menneneesa u ctpoenust atomoB. CTpoeHue
METaJIoB. MeTaymnieckas CBsA3b U METAIUTMYECKasl KpUCTATHYECKAs PEHIETKA. DINeKTPOXUMUIECKUH
psa HampsbkeHW MetayuioB. du3Myeckne M XMMUYECKUE CBOMcTBa MeTayuioB. OOIIHe crocoObl
NOJTy4eHus: MeTayuioB. [IoHATHE 0 KOPPO3KUU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnagsl (CTanmb, YyTyH, JIOPATIOMUHHN, OPOH3a) ¥ MX MPUMEHEHHE B OBITY M MPOMBIIIIJICHHOCTH.

Hemoncmpayuu: 1. O3HakoMiIeHHe ¢ 00pa3laMM METaIOB U CIUIABOB, MX (DU3MUECKUMH
CBOWCTBaMHU. 2. Monenn KpHUCTAUIMYECKHX PEIIeTOK MeTawioB. 3. BupeomaTtepuainbl: KOppo3us
METAaJIOB.

Jlabopamopuvie onvimur: 1. O3HaKOMIIEHHE C 00pa3IaMH CIITIABOB METAJIJIOB. 2. 3aBUCUMOCTh
CKOPOCTH PEaKIMH MeTa/lla ¢ KUCIOTOH OT MPUPO/IbI MeTallIa.

Buruucnenus:

- 110 ypaBHEHUSIM XUMHYECKHUX PEAKIINH, €CJIH OJIMH U3 PEarcHTOB COJIEPKHUT PUMECH.

1. PackpblBaThb CMBICT H3Yy4aeMbIX MOHSATHH U
NPUMEHATh OTH TIOHATHS TIpU ONMCAaHWUU CBOMCTB
BEILECTB U UX NPEBPAICHUMN.

2. OObICHATH o01me 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB  JJEMEHTOB-METANIOB MW HX
COEIMHEHU ¢ YYETOM CTPOEHHUS UX aTOMOB.

3. Xapakrepu3oBaThb  CTPOCHHE  METAILJIOB,
o0mue ¢U3MUECKHe W XUMHUYECKHE CBOWCTBA
METaJIJIOB.

4. XapakTepu3oBaTh OOIIHE CIOCOOBI MONYYCHUS
METaJIJIOB.

5. CiemoBath npaBwiaM 0e30macHOM paboOTHl B
nabopaTopuu MPU UCMOIH30BAHIUH XUMHUECKON MTOCYIbI
1 000py/IOBaHUSI.

6. IIpou3BomWTH BBIUUCIEHUA MO XHMHYECKUM
YPaBHEHHUSM.

7. Hcnonp30BaTh TpH BBIOJIHEHWH Y4YEOHBIX
3aJaHUH TEKCThl y4yeOHHKa, CIPaBOYHBIE MaTepHalIbl
(ITeppopnyeckyro cHuCTEMYy XUMHYECKHX 3JIEMEHTOB
J. . Menneneera, TabIWIly pPacTBOPUMOCTH KHCIIOT,
OCHOBAaHHUI U COJIEH B BOJAE, JIEKTPOXUMHMUYECKHUM Pl
HanpsHDKEHUH METaJIoB).

8. MHcrmonb3oBaTh TIpH  BBHITIOJHEHWH  y4eOHBIX
3aJaHMid W B TMPOIIECCE  HCCIEN0BaTEIbCKOMN
JIeATEIbHOCTH Hay4YHO-TIOIYJIIPHYO JUTEpaTypy
XMMHUYECKOTO COJEpXaHMs, CIPABOYHBIE MaTepUabI,

pecypcol MHTepHeTa.

Tema 8. BaxkHeiilne MeTa/LUIbl U UX coequHeHusn (16 4)
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[Ilemounble MeTaUIBL: MoOJIOKeHUE B Ilepumonnueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa; CTpoeHHME HX aTOMOB; HaxoxJeHUEe B mnpupoae. Pu3sudeckue M XUMHUYECKHUE
cBOiicTBa (Ha mpuMmepe HaTpus u Kamus). OKCHIB W THAPOKCUABI HATpus W Kamus. lIpumeHenne
LIEJIOYHBIX METAJJIOB U UX COCIUHEHUI.

[[enoyHO3eMeNbHBIE METAIBI MarHuil W KanpLui: monoxxkeHue B [lepuoanueckoil cucreme
xumuueckux asnemeHToB [I. Y. MenneneeBa; cTpoeHME HX aTOMOB; HaxOXXJIEHHE B MPHUPOJE.
OusnvecKkre 1 XMMHYECKHEe CBOWCTBA MarHus W Kainblusd. BaxHeimme coequHeHns KaabIust (OKCHI,
TUAPOKCH, coitr). JKECTKOCTD BOJIBI U CITOCOOBI €€ yCTPaHCHHUSI.

Amomunnii: nonoxenue B Ilepuommdeckoif  cucTeMe  XMMHYECKHX  JIEMEHTOB
. Y. MenneneeBa; CTpoOeHUE aTOMa; HaXOXKIeHUE B npupoae. Gusnueckue U XuMUYECKHUE CBOMCTBA
amroMuHASL. AMGOTEpHBIE CBONCTBA OKCHA U THAPOKCHIA aTFOMUHISL.

Keneso: nonoxenue B Ilepuoaudeckoit cucteme xumuueckux anemeHToB /1. 1. Menneneesa;
CTPOCHHE aTOMa; HaxoxaeHue B nmpupozae. Ousnueckue n XUMUUECKUE CBOMCTBA xkene3a. OKCUpl,
ruapokcubl u conu xkenesa (1) u xemeza (I11).

Lemoncmpayuu: 1. B3aumoneiicteue HaTtpusi ¢ Bojod. 2. OkpallvBaHue IUIAMEHH HOHAMU
HaTpus 1 Kanud. 3. BzaumonelicTBre okcuaa Kanblus ¢ BoAo. 4. BumeomaTepuaisl: TopeHue Kene3a
B KHCJIOPOZE U XJIOPE.

Jlabopamopnvie onvimwur: 1. O3HaKOMIICHHE C O0pa3laMu allOMHUHHS M €ro CIUIaBOB.
2. AMdoTepHbIe cBOWCTBa THAPOKCH A aroMHHUS. 3. KauecTBeHHbIE peak[i Ha MOHBI XKeJle3a.

Tpaxmuuecxue pabomut.

Ne 4. PewieHue s3KkcriepuMEHTANIBHBIX 331a4 M0 pa3aeny «MeTamibl U UX COCTUHEHUS.

Buviuucaenus:

- [0 ypaBHEHUSAM XMMHYECKUX PEaKIUi, €CITU OJMH U3 PEareHTOB JIaH B U30BITKE WIIH
COZIEPKUT MPUMECH;

- MaccoBOH JIOM BBIXOZa MMPOJYKTA PEAKIIHH.

1. OObscHAT,  OOIME  3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJIOB B Ipynmnax U
UX COCOVWHEHHH C YyYETOM CTPOEHUS HUX aTOMOB
XapakTtepn3oBaTh PU3NICCKAE U XUMHICCKHE CBOMCTBA
MPOCTHIX BEIIECTB METAJIIOB M UX COeTMHEHUH (OKCH/IOB,
THIPOKCHIIOB,  COJIeH), CMOCOObI HMX  TOJXy4eHHUs,
MIPUMEHEHHUE U 3HAYCHNE B IPUPOJIE U KU3HU YEIOBEKA.

2. Pacno3HaBaTh € TIOMOIIBIO  KauyeCTBEHHBIX
peakiuii MOHBl METAIJIOB (MarHusi, ajJIOMHHUS, [IWHKA,
Kere3a, MeIIH).

3. IlnanupoBaTb W OCYIIECTBISATH HA IPaKTHKE
XMMUYECKHE SKCIICPUMEHTHI, MPOBOAUTH HAOIIOACHUS,
JIeNaTh BBIBOJBI IO PE3YIbTaTaM IKCIIEPUMEHTA.

4. CnepoBaTh mpaBWiIaM O€30MacHOW pabOTHI B
nabopaTopuu MpU UCMOIH30BAHINHA XUMHUYECKON MOCYIbI
1 000pyIOBaHUSL.

5. Ilpou3BomuTh BBIUUCIEHUA IO XHMHYECKUM
YPaBHEHHUSAM.

6. BoicTpamBath pa3BEPHYTBIE NHUCHMEHHBIE WU
YCTHBIE OTBETHI C OIOPOH Ha HHPOPMALUIO U3 yUeOHHKa
U CIPaBOYHBIX MaTepUaAIOB, I'PAMOTHO HCIOJIb30BAThH
W3YUYEHHBIM MOHATUIHBIN anmapaT Kypca XUMHUH.

7. Hcnonp3oBaTh MNpH  BBINOJHEHUH YYEOHBIX
33JaHMii W B TIpoIecce  HCCIEOBATENbCKON
JIeSATEIbHOCTH HAYYHO-TIOIYJIIPHYIO JTUTEpaTypy
XMMHYECKOTO COJEpXKaHHSA, CIPABOYHBIE MaTepHaIIbI,
pecypcbl MHTepHera.

Pazoen 4. Xumusn u okpysycarowas cpeoa (3 1)
Tema 9. BenrecTBa 1 MaTepuaJibl B ;KU3HH YejioBeka (3 )

Hogsle MaTepuaibl 1 TeXHOJOTHHU. BeliecTBa 1 MaTepHalibl B TOBCEIHEBHOM KU3HH YESIIOBEKA.
Xumus 1 310poBke. be3omacHoe MCNoIb30BaHKME BEIIECTB U XUMUYECKHX peakuuii B ObiTy. [lepBas
MOMOIIlb MPH XHUMHYECKUX OXKOrax W oTpaBiieHUSX. OCHOBbI 3KOJIOTHYECKOW TI'PAaMOTHOCTH.
XUMHYECKOE 3arpsA3HEHIE OKPY>KAIOIICH cpebl (TTpeaebHas Oy CTUMas KOHIICHTPAITHS BEIIESCTB —
[TJK). Ponb xuMu# B pemeHHH SKOJIOTUIECKUX POOIIEM.

[IpupomHbIE UCTOYHHMKH YTIIEBOAOPOAOB (Yroyib, MPUPOAHEIN Ta3, HE(PTh), MPOTYKTHI WX
nmepepadOoTKH, UX POJIb B OBITY M MPOMBIIIICHHOCTH.

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XHWMHYECKOE 3arps3HCHHE OKPYKAIOMIECH CpeIbl
(npenenvHO momycTrMas KoHIeHTparus Bemectsa — [1JIK). Pons xumun B pelieHun 3K0I0THIeCKUX
mpo0em.

1. Xapakrepu3oBaTh poJIb XUMHH B DPa3INIHBIX
cdepax OesITEIbHOCTH JIIOJCH, OCHOBHBIE BEIIECTBA U
marepualibl, IPUMCHACMBIC B JXWU3HH COBPEMCHHOI'O
YeoBeKa.

2. OOBDBSCHATDH YCIIOBUS 0e3omacHoro
WCTIONb30BaHMS BEIECTB U XUMUYECKUX PEaKIUi B OBITY.

3. AHanm3upoBaTh ¥ KPUTHYECKH OIICHUBATh
UH(POPMALIUIO O BIMSHUU IIPOMBIIIIEHHOCTH, CEJILCKOTO
XO34HCTBa, TpaHCIOpTa M JAp. Ha  COCTOSHHE
OKPYXaIoIleH cpeibl.
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Koumponvuas paboma Ned 1o pazmenam «MeTaibl U WX COSAWHCHUS», «XUMHSI H

OKpY)KaIOIIasi Cpeay.

4. YMeTp OKa3plBaTh TMEPBYIO TIOMOINb TIpHU
XUMHYECKUX 0XKOTaX M OTPABJICHHUSX.

5. IlpuanMaTh ydacTHe B OOCYXIEHHH MpoOiIeM
XUMHUYECKOM W DKOJIOTMYECKONW  HalpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIMIO MO MpolieMe U
mpeJiaraTh BO3MOYKHBIC MyTH €€ PEIICHUSL.

Peseps — 2 gaca
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