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IHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma mo xuMuu A 8—9 KIaccoB C HMCMOIb30BaHHEM 00OpYIOBAaHUS
uentpa «Touka pocta» Ha ocHoBe TpeOoBaHuii K pe3yiabTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeNbHOW MPOTPaMMBl  OCHOBHOTO OOIIEro OOpa3oBaHMsl, NpPEJCTABICHHBIX B
@denepalibHOM  TOCYIapCTBEHHOM  OOpa3oBaTEIbHOM  CTaHAApTe  OCHOBHOTO  OOIIEro
o0pa3zoBaHMsl, ¢ YIETOM paclpeie€HHBIX 110 KIaccaM MPOBEPSIeMbIX TPeOOBaHHM K pe3ybTaTaMm
OCBOGHHUSI OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus U
AJIEMEHTOB COJICP)KAHUS, TPEJCTABICHHBIX B YHUBEPCAILHOM KOAU(PHUKATOPE MO XUMHH, a
Takke Ha ocHoBe IlpumMepHOW mnporpaMmbl BOCHUTAHHS OOY4YaIOUIUXCS TMpPU TOJTYYEHUU
OCHOBHOTO 0011ero oOpa3oBanus u ¢ yuérom Konuemnmuu npenogaBaHus y4yeOHOTO Mpeamera
«Xumusi» B o0pa3oBaTelbHBIX  opraHm3anusx  Poccuiickoit  Deneparuu, pean3yrommx
OCHOBHBIE 001Ie00pa3oBarenbHbie porpaMmel (yTB. Pemennem Kosterun MuHIpocBemeHus
Poccuu, mporoko:n ot 03.12.2019 N I1K-48H).

Ha ©6a3e wmentpa «Touka pocra» obOecreuynBaeTcsi peajau3alus 00pa30BaTEIbHbBIX

IIpOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTHMUYECKOW HampaBJIEHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpeOOBaHMSIMM 3aKOHOJATelIbcTBA B cdepe o0Opa3oBaHHS U C  Y4ETOM
pexomeHnanuii PenepaibHOTO OllepaTopa yueOHOro npeaMera «XuMus».

OOpa3oBarenbHasi IporpaMMa I103BOJISIET HHTETPUPOBATH pea3yeMble IOJXOJBL,
CTPYKTYpPY U COJIep>KaHKE IIPU OpraHu3aluy o0y4yeHus: XuMUu B 8—9 kitaccax, BHICTPOCHHOM Ha
0a3e mo00ro U3 JOCTYIHBIX y4eOHO-MeToauIecKkiX koMiuiekcos (YMK).

Hcnonb3oBanue obopynosanus «Touka pocta» npu peanusauuu aanHoi OII mossossier
CO3/1aTh YCIIOBUS:

* JUI PACUIMPEHUS COJIEpKaHUS IKOJIBHOIO XUMHUUECKOro 00pa3oBaHus;

* JUIsl TIOBBIILICHHSI NTO3HABATENIBHON aKTUBHOCTH OOYYAIOLIMXCS B €CTECTBEHHO-HAYYHOH
001acTH;

* ISl pa3BUTHS JIMYHOCTH peOEHKA B Mpoliecce OOY4YEeHHs XUMHUH, €ro CIOCOOHOCTEH,
(GhopMHPOBaHUSI U YJIOBIETBOPEHUSI COLIUAIBHO 3HAUUMbIX HHTEPECOB U MOTPEOHOCTEH;

* IJIA pa6OTBI C O}lapéHHI)IMI/I IIKOJIbHUKaMH, OpraHU3alvu UX pPa3BHUTHUA B pa3jINYHBIX
obacTsix 00pa30BaTeNIbHON, TBOPUECKON JAESATEIbHOCTH.

[leHHOCTH MpOrpamMMBbl 3aKJIFOYAETCA B TOM, YTO ydamuecs ¢ nomoueto Llentpa Touka
Pocta momydaT BO3MOXKHOCTH MOCMOTPETh Ha pa3IMyHbE MPOOJIEMBbl C MO3UIMHM YYECHBIX,
OLIYTUTh BECh CHEKTP TPeOOBAHUN K HAYYHOMY HCCIIEAOBAaHHUIO. AKTYalbHOCTh MPOTPAMMBI B
TOM, 4YTO OHA CO3JaeT YCJIOBUSA M COLMAIbHOIO, KYJIBTYpHOIO M HpPO(ECCHOHAIBHOIO
CaMOOTNpEENICHNs, TBOPYECKOW camopeanu3aly JUYHOCTH pebEHka, (hopMHpOBaHUS
XUMHUYECKOH TpPaMOTHOCTH. 3HaHMSI U  yMEHMs, HEOOXOIWMble [UIsl  OpraHu3aluu
UCCIIEIOBATENIbCKON AEATENbHOCTH, B OYyAYIIEM CTaHYT OCHOBOM ISl OpraHHM3allud Hay4dHO-
HCCIIEIOBATENBCKOM IEATEIBbHOCTU B By3aX, KOJUIE)KaxX, TEXHUKyMax H T.1.

[TpakTHyeckass 3HaUUMOCTb IIPOrPaMMBbl 3aKJIFOUAETCs B TOM, 4TO C momoluneto LlenTpa
Touka Pocra ynaercs akTUBH3MpPOBATh pa3iMyHbIe (PAKTOPBI: TEOPETHUECKUE 3HAHHS MO TOMY
WIH MHOMY KypCy, MPaKTHYECKUI OMBIT 00y4aeMbIX, MX CIHOCOOHOCTb BBICKAa3bIBaTh CBOM
MBICIIM, HI€H, IPENJIOKEHUsA, YMEHHUE BBICIYIIATH AJIBTEPHATUBHYIO TOYKY 3pEHUA, U
apryMEHTHPOBAaHO BbICKa3aThb cBOK. C TMOMOLIBIO 3TOr0 MeToJa OO0y4Yarolue IoJIydaT
BO3MOXHOCTE TIPOABUTb M YCOBCPHIICHCTBOBATH AHAJIMTHYECKHEC W OLCHOYHBLIC HABBIKU,
Hay4YMThCsl paboTaTh B KOMaH/Ie, IPUMEHATh HAa IPAKTUKE TEOPETUUECKUI MaTepuall.



OBLIASA XAPAKTEPUCTHUKA YYEBHOT O IIPEJIMETA «XUMUS»

Bknan yueOHoro npeamera «XuMus» B JOCTHKEHHE 1I€JIeil OCHOBHOI'O 001Iero o0pa3oBaHus
00yCJIOBJIEH BO MHOIOM 3HAaY€HHEM XHMHYECKOM HayKH B TO3HAaHUM 3aKOHOB IPHPOJIBI, B
Pa3sBUTHH IPOU3BOJUTENBHBIX CHJI OOIIECTBA U CO3/1aHUM HOBOW 0a3bl MaTe€pUaibHON KyJIbTYpHI.

XHUMHS KAaK JJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PAaCIpPOCTPAaHMIIA CBOE BIIMSIHUE Ha BCE
00JIaCTH 4YeI0BEYECKOIo CYLIECTBOBaHMS, 3aJajla HOBOE BUICHUE MHUpA, CTajla HEOThEMIIEMBIM
KOMIIOHEHTOM MHPOBOM KYJIBTYPHI, HEOOXOAUMBIM YCIOBHUEM >KU3HU OOIIECTBA: 3HAHUE XHUMUHU
CIly’)KUT OCHOBOM i1 (DOPMHUPOBAHUS MHPOBO33PEHUS YEJIOBEKA, €ro IpeICTaBICHUH O
MaTepHaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMHUEH MPeICTaBICHUS O
B3aUMOIIPEBPALLCHUAX SHEPrMM U 00 HBOJIOLMM BELIECTB B IPUPOAE; COBPEMEHHAs XUMHs
HampaBjIeHAa Ha pelIeHHe TI00aJbHBIX MPOOJEM YCTOHYMBOTO pa3BUTHSI YEJIOBEYECTBA —
CBIPDbEBOM, 9SHEPreTHYecKOod, MHUIIEBOM M HKOJIOrMYecKoil  Oe3omacHocTH, IMpobdiieM
31paBOOXPAHEHUS.

B ycnoBusix Bo3pacrarouiero 3HaueHusi XMMUHU B KU3HU OOIIECTBA CYIIECTBEHHO MTOBBICHIIACH
pOJIb XUMHUYECKOro oOpa3oBaHMs. B muiaHe couumanus3anuu OHO SIBISETCS OAHUM U3 YCIOBUMN
(bopMHpOBaHUS UHTEIUIEKTA IMYHOCTH M TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY 4YENOBEKY XHMHYECKHE 3HAaHUS HEOOXOIUMBI ISl  MPHOOPETECHUS
OOIIEKYJIBTYPHOI'O YPOBHS, HO3BOJISIOIIEI0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
Y4acTBOBAaTh B MHOTOOOpA3HOW KHM3HHM OOIIECTBA, Ui OCO3HAHHMS BAXHOCTH Pa3yMHOTO
OTHOILIEHHS K CBOEMY 3JI0POBBIO M 3J0POBBIO JAPYTUX, K OKpYXKarolled NPUPOJHOU cpene, Ui
IPAaMOTHOI'O MOBEACHHUS IIPU UCIIOIb30BAHUH PA3IMYHBIX MAaTEPUAIIOB U XMMUYECKUX BEILECTB B
IIOBCEIHEBHOM KU3HHU.

XuMuyeckoe oOpa3oBaHHe B OCHOBHOM IIIKOJIE BJISAETCS 0A30BbIM IO OTHOLIEHHIO K CUCTEME
o0IIero XuMU4eckoro ooOpasoBaHus. [lo3ToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peain3yeT IpuUcyllde O0IeMy XHMHUYECKOMY OOpa30BaHUIO KIIIOUEBHIE IIEHHOCTH, KOTOPbIE
OTpa)kaloT TOCYNapCTBEHHbIE, OOIECTBEHHbIE W WHAMBUAYaJbHbIE MNOTPEOHOCTH. DTUM
OTIpe/IeNIsieTCsl CYLIIHOCTh O0IIeH CTpaTeruu 00y4YeHUs, BOCIIUTAHUS U Pa3BUTUS 00ydarolIUXCs
CpeAcTBaMH Y4eOHOI0 peaMeTa « X UMHUSI.

N3yuenne npeamera: 1) cmocoOCTByeT peain3allMid BO3MOXKHOCTEW JUIsl caMOpa3BUTUS U
(bopMHpOBaHUS KYJIbTYpPbl JIUYHOCTH, €€ 00meill 1 (yHKIMOHAIBHOW IPaMOTHOCTH; 2) BHOCUT
BKJIaJ B ()OPMHUPOBAHME MBILIUIEHUS M TBOPYECKUX CIHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHON yUeOHOM JIeITebHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B IIOBCEJHEBHOM JKM3HHM, TaK M B NPOQECCHOHATBHOW NESTENbHOCTH; 3)
3HAaKOMHT CO CIEU(PHUKON HAyYHOTO MBIIIJICHHUS, 3aK/IaJbIBa€T OCHOBBI LI€JIOCTHOIO B3IJIs/1a Ha
€IMHCTBO TMPUPOABI M YEJIOBEKa, SBJIAETCSI OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHO-HayYHOW TIPaMOTHOCTH  TOAPOCTKOB; 4) cHocoOCTByeT  (OpPMHUPOBAHUIO
LIEHHOCTHOTO OTHOIIEHMS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOH BKJIaJl B 9KOJOrMUYECKOe 00pa3oBaHKe MIKOJIHHHUKOB.

HasBannble HampaBieHuss B 0Oy4eHHU XHMHUH OOECHEeUMBAIOTCA CHEIU(PUKON coaepKaHUs
npeaMeTa, KOTOPBIA SBISIETCS MeJarornyecku aJaanTHPOBAaHHBIM OTpakeHHEM 0a30BOH HAayKH
XUMHU Ha ONpPEEIEHHOM dTare €€ pa3BUTHS.

Kypc XuMuum OCHOBHOHM WIKOJBI OPHUEHTUPOBAH HA OCBOCHHE OOYYaIOIIUMHCS OCHOB
HEOPraHMYECKONM XUMHUM U HEKOTOPBIX MOHATHUM U CBEIEHUN 00 OTHENbHBIX OOBEKTax
OpraHUYEeCKON XMUMUHU.

CrtpykTypa coaepkaHusi mnpeamera cpopMHUpoBaHA HAa OCHOBE CHCTEMHOIO IMOAXO0/Aa K €ro
n3ydyeHnto. CopepxaHue CKJIaJbIBAETCS W3 CHUCTEMBI NOHATHM O XMMHMUYECKOM D3JIEMEHTE U
BEUIECTBE M CHUCTEMbl MOHATHI O XuMuyecko peakuud. OO€ 3TH CHCTEMBI CTPYKTYpPHO
OpPraHU30BaHbI 110 IPUHIUIY [IOCIEAOBATEIILHOIO Pa3BUTUS 3HAHUN HA OCHOBE TEOPETUYECKUX
MPEACTABICHUN pA3HOIO YPOBHSA: AaTOMHO-MOJIEKYJISIPHOTO YYE€HHMS KakK OCHOBBI BCErO
ecTecTBO3HaHUs, ypoBHs [lepuoguyeckoro 3akona [[. M. MeHaeneeBa kKak OCHOBHOIO 3aKOHa
XVUMHH, YYE€HUS O CTPOGHHUM aToMa M XMMHUYECKOM CBS3U, MpEJICTaBICHUH 00
JJIEKTPOJIUTUYECKOM  IUCCOLMAlMM  BEIIECTB B pacTBopax. TeopeTMdeckue  3HaHUSA



paccMaTpuBalOTCS Ha OCHOBE OMIHMPUYECKH TOJNYYCHHBIX W OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS MOCIEI0BATENIBHO OT OAHOTO YPOBHS K IPYTrOMY, BBIMTOJIHAS PYHKIIUH OOBSICHEHHUS
U TMPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEM NPAKTUYECKOTO MPUMEHEHHUS U
MOJIyYEHUSI U3y4aeMbIX BEIIECTB.

Takas opraHuzanus COACPXKAHHS Kypca CIIOCOOCTBYET TPEACTABICHUI0 XHUMHUYECKOU
COCTaBJISIONICH HAay4HOW KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOM MNpupoasl. Tem cambIM
obecrieunBaeTcss BO3MOKHOCTh (POPMHUPOBAHUS Y OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHHS K
HAyYHOMY 3HAaHUI0O U METOJaM IO3HAaHMS B Hayke. BakHO Takxke 3aMETHThb, YTO OCBOCHUE
coJiepKaHUsl Kypca MIPOUCXOAMUT C TPUBICUYEHUEM 3HAHUW U3 pPaHEE H3YYEHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «Pu3uka. 7 Kjaaccey.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMUS»

K HanpaBiieHuI0 nepBOCTENEHHON 3HAYMMOCTHU NP peau3alui 00pa30BaTeNbHBIX (YHKIHUI
npeamera «XHUMHUS» TPAIUIIMOHHO OTHOCAT (POPMHUPOBAaHUE 3HAHUK OCHOB XMMHYECKOH HAYKH
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHMUSA, NMPAKTUUYECKOM IEsITEeIbHOCTH 4YEJIOBEKAa M Kak
OJHOTO M3 KOMITOHEHTOB MHPOBOH KYJbTYpBL. 3ajgada NpeiMeTa COCTOMT B (OPMHPOBAHUHU
CHCTEMbl XMMMUYECKMX 3HAaHUH — BaXHEHIIMX ()aKTOB, MOHITUH, 3aKOHOB U TEOPETUUYECKUX
TIOJIOKEHHH, TOCTYIHBIX 0000IIEHII MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, 3HAHUK O
HAy4YHbIX METOJAaX M3Y4YEHHUs BEIECTB U XMMHUYECKHUX peaklui, a Takke B (JOPMUPOBAHUU U
Pa3BUTHH YMEHHU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C IUITAHMPOBAHWEM, HAOIIOJICHHEM U
IIPOBE/ICHUEM XHMHYECKOI0 3KCIIEPUMEHTa, COOJII0JJCHUEM IPpaBUl O€30I1aCHOr0 OoOpalleHus ¢
BEIIECTBAMH B ITOBCETHEBHOM JKMU3HU.

Hapsany ¢ »TuM nenu u3ydyeHus INpeaMeTa B MPOrpaMMe YTOUHEHbl U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOrO o0mero ooOpasoBanus. CerogHs B
o0pa3oBaHMM 0CO00 3HAYMMOM MNPHU3HAETCS HANPABIECHHOCTh OOyYeHHMs Ha pa3BUTHE U
camMOpa3BUTHE JMYHOCTH, (OpMUpOBaHME €€ HHTe/UIeKTa U o0meill KynbTypbl. OOydeHue
YMEHHUIO YYHUTHCS U MPOJOJIKATH CBOE 0Opa3oBaHHE CaMOCTOSTENbHO CTAHOBUTCS OJHOW M3
BaXHEHIINX QYHKIMM y4eOHBIX IPEIMETOB.

B cBs3u ¢ 9TUM npu M3Y4YEHUHM IpeIMeTa B OCHOBHOW IIKOJIE JOMUHHUPYIOIIEe 3HAYeHUE
MPUOOPENTN TaKUE 1IE€TH, KaK:

dbopMHpPOBaHNE UHTEIVIEKTYAIBHO PA3BUTOM JJUYHOCTH, TOTOBOM K CaMOOOPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEIICHUH, CTIOCOOHOM aanTHPOBATHCS K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

HaIpaBJIECHHOCTh OOYUEHUSI HA CUCTEMATHUECKOE MPUOOIIEHNE YIAITUXCS K CAMOCTOSTEIHbHOM
MO3HABATENbHON 1eATEeIHbHOCTH, HAYYHBIM METOaM MO3HaHUs1, POPMUPYIOITUM MOTHUBALIUIO U
pa3BUTHE CITOCOOHOCTEH K XUMUH;

o0ecrieyeHre yciaoBUH, CIIOCOOCTBYIOMUX MPHOOPETEHUIO 00YJarOIIUMHUCS ONbITa
pa3HoO0pa3HON JAesATeIbHOCTH, TO3HAHMS U CAMOTIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIINI ), MMEIOIINX YHUBEPCAILHOE 3HAUEHUE /ISl Pa3JINYHBIX BUIOB ACSATEIbHOCTH;

(I)OpMI/IpOBaHI/IC yMCHI/Iﬁ OOBSCHATH U OLICHUBATH ABJICHHUA OKPYKAOIICTO MUPA HAa OCHOBAHUU
3HAHHUH U OIIbITA, MMOJYYCHHBIX ITPU U3YUCHUN XUMHH,

dopmupoBaHue y 00yJaromuxcs T'yMaHUCTHUYECKUX OTHOIIEHUH, TOHUMaHHs IEHHOCTH
XUMHUYECKHUX 3HAaHUH 7151 BBIPAOOTKU SKOJIOTMYECKHU 1EIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM AEATEIBHOCTHU B LIEJIAX COXPAHEHHUS CBOETO 370POBbs U OKPYXKAIOUIEH IPUPOIHON
cpenpl;



e pa3BUTHE MOTUBAIMH K 00y4EHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOGHHS OOIIECUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIis 1 HaNPAaBICHHOCTHU JaJbHEUIIETr0 00yYeHHS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE

B cucreme ob6miero oopazoBaHus «XHUMHS» NMPHU3HAHA 00s3aTCIIBHBIM YUECOHBIM ITPEIMETOM,
KOTOPBI BXOJIUT B COCTaB IPeIMETHON 001acTH «ECTeCTBEHHO-HAYUHbIE IPEAMETHI).

VY4eOHBIM IJTaHOM Ha €€ n3ydeHue oTBe/eHO 136 yueOHbIX YacoB — 1O 2 4. B HEJE0 B 8 1 9
KJIaccax COOTBETCTBEHHO.

COJEP)KAHUE YYEBHOI'O ITIPEJJMETA

8 KVIACC

IlepBoHayajibHBIEe XMMHYECKHE TOHATHS

IIpenmer xumuun. Poinp XxuMuu B )XHU3HU 4denoBeka. Tena u BemecTsa. dusznueckne cBOMCTBA
BelIeCTB. ArperaTHoe cocTossHUE BelecTB. [IoHATHE 0 MeToJaxX MO3HAHUSA B XUMHUU. XUMUS B
cucreme Hayk. UncTtelie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMECei.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 371eMEHThl. CHMBOJIBI XMMHUECKUX 3JIeMeHTOB. [IpocThie u
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckasi ¢popMmyisia. BaaeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTeNbHAass aToMHas Macca. OTHOCUTENbHAsh MOJEKYJSIpHAs Macca.
MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHHUU.

®u3znueckue M XUMHUYECKHE SABJICHMS. XHUMHUYECKas peakuus MU €€ NpPU3HAKU. 3aKOH
COXpaHEHHs MAacChl BEIIECTB. XUMHUYECKUE ypaBHEeHUs. Kiraccupukanms XMMHYECKHX Peakuit
(coenuHeHMs, Pa3IOKEHUS, 3aMEILEHHsI, OOMEHA).

XVUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCyno#l, ¢ mpaBujiaMu paboThl B
naGopatopun M npuéMamu oOpalieHuss ¢ JabOpaTOpHBIM 000pYIOBaHUEM; H3yUEHHE MU
omnucaHue (PU3NYECKUX CBOWCTB 00pa3IlOB HEOPTraHUYECKUX BEIIECTB; HAOMIOeHUE (PU3NUECKUX
(nIaBnIeHME BOCKA, TassHUE JIbJlAa, pACTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHICHCALHUs BOJbI)
U XUMHYECKUX (TOpeHHe CBedYH, NMPOKaTUBaHHE MEIHOW IMPOBOJIOKH, B3aUMOJEHCTBHE Mena ¢
KHCIIOTOM) BJIEHUHM, HAOIIOJIEHUE U ONHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKIuil
(pa3noxeHue caxapa, B3aUMOJACWCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioxkKeHue
runpokcuaa meau(Il) npu HarpeBanuu, B3aumojeiicTBue xene3a ¢ pactBopom coiu menu(ll));
u3yueHue crocoOoB pasjeneHust cMecei (C MOoMOUIbI0 MarHUTa, (GUIbTPOBAHUE, BHIIAPUBAHUE,
TUCTUJUISIMS, Xpomatorpadus), MpOBEJEeHHWE OYMUCTKU TOBApPEHHOW COJIM;, HAOIIOJIEHHE |
ONMCAaHUE PE3YJIbTAaTOB IPOBEACHMS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/1aHHE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX ).

BaskHeiiue npeacTaBUTEIM HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kuciopom — 3J€MEHT W MPOCTOE BEMIECTBO.
Haxoxxnenue xuciopojia B Ipupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJNydeHHUs KucCIopoja B Jaboparopuu u
npoMblIIeHHOCTH. KpyroBopot kucinopona B mpupoje. O30H — alioTponHas MOIUBUKAIHS
KHCJIOPOJIA.

TennoBoit >(dexr XumMuueckol peakuuu, TEPMOXUMHUYECKHE YpaBHEHHs, OK30- U
SHAOTEPMHUUYECKHE peaKkUuH. TOMIMBO: Yroib M MeETaH. 3arps3HeHHe BO31yXa, YCHIIEHUE
MapHUKOBOTO A deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — snemeHT u npocroe BemiecTBo. HaxoxaeHue Bogopoia B mpupojie, PU3ndeckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CTIOCO0bI nmoydeHust. Kuciaots! u conu.

KonuyectBo BemecTtBa. Monb. Momsipaast macca. 3akoH ABoraapo. MoJisspHbIii 00bEM ra3oB.
Pacuérel N0 XUMUYECKUM YPaBHEHHUSIM.



®dusnueckue cBolicTBa BOAbl. Boxa kak pactBoputens. PactBopbel. HaceliieHHble u
HEHACBIIICHHBbIE pAacTBOpbl. PacTBoprMOCTh BemiecTB B Bojae.MaccoBas [0y BELIECTBA B
pactBope. XuMHUUyecKue cBoicTtBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MpUPOJE U B KU3HU
yesnoBeka. KpyroBopoT BoApl B mpupoje. 3arpsi3HEHUE MNPUPOJIHBIX BoA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJI.

Knaccudpukanus Heopranuyeckux coeaunenuit. Oxcuapl. Kiaccupukanuss OKCHAOB:
coneoOpa3ymoiue (OCHOBHBIC, KUCIOTHEIE, aM(OTepHBIC) U HeconeoOpasywmue. HomeHnknatypa
OKCHJIOB (MEeXAyHapoAHas W TpuBUaibHas). Dusnueckue U XMMHUYECKHE CBOWCTBA OKCHUIOB.
[Tony4yenue okcuaoB.

OcHoBanusi. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE  OCHOBAHMSL.
Homenkiiarypa ocHoBanuii (MexAyHapolaHas U TpuBUaibHas). Duznyeckue M XUMHUYECKUE
cBOMcTBa ocHOBaHMil. [loyueHne ocHOBaHU.

Kucnorel. Knmaccudpukammsts  kucnor. Homenkmatypa KucinoT — (MeXIyHapoAHas U
TpuBHanbHas). Ou3nueckue U XUMUYECKUE CBOMCTBA KUCIOT. Psa aktuBHOCTH MetamioB H. H.
bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa conell (MexIyHapoaHas U TpUBUalIbHAsA). OU3NUECKHEe U XUMHYECKHE
cBoricTBa coseil. [lonyuenue coeil.

['eneTnueckasi CBA3b MEXY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

XUMUYECKUHN 3KCIEPUMEHT: KaUECTBEHHOE OIPENEIICHUE COJIEP/KaHUsI KICIOPOa B BO3IYXE;
MoJlyueHue, coOMpaHue, paclio3HaBaHWE U U3YYEHHE CBOICTB KHUCIOpOJa; HaOI0IeHue
B3alMO/JICHCTBUS BEIIECTB C KUCIOPOAOM U YCJIOBHSI BO3SHUKHOBEHHUS M MPEKPAIICHUs TOPEHUs
(moxapa); oO3HaKOMJIEHHE C oOOpa3laMd OKCHAOB M OINHUCAaHWE WX CBOMCTB; MOJyYeHHUE,
coOmpaHue, paclo3HaBaHWE W H3YYCHHE CBOWCTB BOAOpOAa (TOpEHHUE); B3aUMOICHCTBUE
Bogopona ¢ okcuaoM menu(Il) (Bo3MOXKHO HCIONBb30BaHHE BHICOMATEPHANIOB); HAONIOJCHUE
00pa3oB BEMIECTB KOJIMYECTBOM | MOJIb; HCCIeI0OBaHNE 0COOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBIIEHHE PACTBOPOB C OIpPEACIIEHHOW MAaCCOBOM JoJIel
pacTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBUE BOJABI C MeTa/UIaMM (HAaTpUEM M  KaJbI[EM)
(BO3MOYKHO HCIIOJIb30BaHKME BHIEOMATEPUANIOB); ONPEIECIIEHUE PACTBOPOB KUCIIOT M ILEIOYEH C
MOMOUIBI0 HMHJMKATOPOB; HCCIEAOBaHWE OO0pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX
KJIACCOB; HAONIOJCHHE W3MEHEHUS OKPAcKU HHIMKATOPOB B PAcTBOpaxX KHUCIOT W IETOYei;
uzydyeHue B3aumopenctBus oxcuaa Meau(ll) ¢ pacTBopoM CepHON KHCIOTBI, KHCIOT C
METaJUIaMH, PEaKIUi HEWUTpaln3aluu; IMOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBHITECHEHUE
OJIHOTO MeETajyla JPYTUM M3 pacTBOpPa COJH; PEUIEHHE SKCIEPUMEHTAJIbHBIX 33/7ay 10 TeMe
«BaxHeinme KjIacchl HEOPraHMUECKUX COSUHEHUN».

Iepuoauveckuii 3axkon u Ilepuoguyeckass cucrema xumMudeckux 3jemeHtoB JI. U.
MenpeneeBa. Ctpoenne aToMOB. XMMHU4eCKasl CBA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKUA KIACCU(PUKAIUU XUMHUYECKUX 3JeMEHTOB. [loHSITHE O Tpymmax CXOAHBIX
3JIEMEHTOB (IIEJIOYHbIE M IEJIOYHO3EMENIbHbIE METaUlbl, TaJlOT€Hbl, WHEPTHBIE TIa3bl).
DeMeHTBI, KOTOpbIe 00pazyoT aM(OTEPHBIE OKCUIIBI M THAPOKCU/IBI.

Ilepunonnueckuii 3akoH. [lepnonnueckas cuctema xumudeckux eMenToB /. . Menneneesa.
Kopotkonepuoanass u anuHHomepuonHas ¢opmbl lleproanyeckoil CHUCTEMBI XUMHYECKHX
anemenToB [[. . MenneneeBa. Ilepuoas! u rpynnel. @U3HYECKHil CMBICI TOPAIKOBOTO HOMEDA,
HOMEPOB MepUoa U TPyMIbl FJIEMEHTA.

Ctpoenue atromoB. CocTtaB aTroMHBIX sjaep. M3orombl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX
obonoyek aToMoB mepBbIX 20 xumuyeckux sneMeHTOB Ilepuonnyeckoit cucremsr JI. U.
MenpeneeBa. XapakTepucTHKa XMMHUYECKOTO AJIEMEHTa MO ero noyioxkeHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUs paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO Tpynmam M nepuopam. 3HadeHue llepuogmyeckoro 3akoHa u
[Tepuoauueckoil cucTeMbl XMMHYECKUX AJIEMEHTOB IJIA pa3BUTHS Hayku WU mnpaktuku. Jl. M.
MenaeneeB — y4EHBIN U TPAXKIAHUH.



Xumuyeckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAS ) CBSI3b.
DNEeKTPOOTPHUIIATEIHPHOCTh XUMHUYECKHX 3JIEMEHTOB. FIOHHAs! CBSI3b.

Crenenp okucieHus. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoeccsl oKucaeHus u
BoccTaHOBICHHS. OKUCIIUTENN U BOCCTAHOBHUTEIIH.

XUMHUYECKUH OSKCIEPUMEHT: HU3y4eHHE OO0paslloB BEUIECTB METAUIOB U HEMETAJUIOB;
B3aMMOJICHCTBHE THUIAPOKCHJIA IMHKA C PACTBOPAMH KUCJIOT W IIENIOYEH; MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peaKkiuu
pas3JIoKEHUs, COCTUHCHU ).

MexknpeaMeTHbIe CBI3H

Peanuzanusi MeXnpeIMETHBIX CBSI3eH NMPH W3YyYCHHWH XHMHHU B 8 KJIacCe OCYIIECTBIISCTCS
4yepe3 HCIOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ IOHSATHH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH JJ1s1 OTACIBHBIX MIPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0me ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIA (DaKT, THUIOTE3a, TEOPHs, 3aKOH, aHaJM3,
CHHTE3, Kiaccu(UKanus, TEePUOJUYHOCTh, HAONIOJCHHE, AKCICPUMEHT, MOJICIUPOBAHHE,
U3MEpEeHue, MOJIeIb, SIBJICHHUE.

®dwusmka: Marepus, aroMm, O3JEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIWA, H30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, SJCKTPUYECKUN 3apsij, BEUIECTBO, TelOo, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PM3MYCCKHE BEIMYHMHBI, CIUHHIIBI W3MEPEHHUS, KOCMOC, TUIAHETHI,
3BE3161, ComHIIE.

buomnorus: doTocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpPANIbI, TOPHBIE TTOPOABI, TOJIE3HBIE NCKOTIaeMBbIE,
TOILTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYECKasl peaKust

[Tepnonnueckuit 3akoH. [lepnoanueckas cucreMa xumnuyeckux nemeHToB /. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHMX JJIEMEHTOB IEPBBIX
TPEX MEPUOJIOB, KAIHS, KAJIBLIMS U UX COEAMHEHUN B COOTBETCTBHUHM C MOJOKEHUEM 3JIEMEHTOB B
Ileproanueckoii cuCTEME U CTPOECHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHJbI XUMHUYECKOM CBSI3M. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTANIMYECKOW PEMIETKM M BHJA XMMHUYECKOHN
CBSI3HU.

Knaccugpukanus M HOMEHKJAaTypa HEOPraHMYECKMX BEIIeCTB (MEXIyHapoAHas U
TpUBHANbHAsA). XHUMHUYECKHE CBOMICTBa BELIECTB, OTHOCSIIMXCS K pa3IUYHbIM KiaccaM
HEOPraHMYECKUX COCAUHEHNUH, TeHETUYECKasl CBSI3b HEOPraHMYECKHX BEILECTB.

Knaccupukanus XuMUYEeCKMX peakluil MO pa3iMyYHbIM MpU3HAaKaM (10 YHUCIYy U COCTaBY
yYacTBYIOIIMX B peakIUH BEUIECTB, MO TeIIoBoMy 3(dekTy, Mo H3MEHEHHIO CcTeneHen
OKHUCJIEHUS XUMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, MO y4YacTHIO KaTaju3aropa). JK30- U
SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[TonsiTue o ckopocTH xumHueckod peakiuu. [loHsTHE 00 00paTUMBIX U HEOOpPaTHUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOTreHHBIX M TETEpPOreHHbIX peakuusax. llonarue o
XUMHUYECKOM paBHOBecuU. DakTopbl, BIUAIOIME HA CKOPOCTh XUMHYECKOW peakIUH U
10JIO)KEHNE XMMHUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, JJIEKTPOHHBIM  OaJaHC  OKHCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHMH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuil ¢ UCTIONb30BaHUEM METO/1a 3JIEKTPOHHOT0 OajaHca.

Teopust 3MEKTPOIUTHUECKON AMCCOLUALMHU. ODJIEKTPOJIUTBI U HE- 3JIEKTPOJIUTHL. KaThoHsl,
aHUOHBI. MexaHM3M JIHMCCOLMAllMA BELIECTB C pa3IUYHBIMU BHJAAMH XHUMHUYECKOH CBS3U.
Crenenp auccounanyu. CuiibHbIE U cabble AJIEKTPOIHTHI.

Peakiun woHHOTO OOMEHA. YCJIOBHSI TPOTEKAaHUS PEAKIIMA HOHHOTO OOMEHAa, TOJIHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBoicTBa KUCIIOT, OCHOBaHUIl M COJEW B CBETE



NPEJCTaBICHUNA 00 SJICKTPOJUTHUECKONW ucconuanuu. KadecTBeHHbIE pPEaKUWU Ha HOHBL
[TonsiTuEe 0 THAPOIN3E COTNEH.

XUMHUYECKUH OKCIIEPHUMEHT: O3HAKOMIJIGHHE C MOJEISIMH KPUCTAJUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIECTB — METaUIOB M HeMeTalioB (rpadura U aamasza), CIOKHBIX BEIIECTB
(xopuga HATpusA); HUCCIENOBAaHME 3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakiuu OT
BO3JICHCTBUS Pa3IMYHbIX (PAKTOPOB; MCCIIETOBAHUE AIIEKTPONPOBOIHOCTH PACTBOPOB BEIECTB,
mporiecca  JAMCCOLMAIMM  KHCIOT, IHenodyeid W coneld  (BOBMOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPOBEACHUE OMNBITOB, WUTIOCTPUPYIOLIUX MPU3HAKH MPOTEKAHUS peaKluit
HOHHOTO oOMeHa (oOpa3oBaHHE OCaJKa, BBIIEICHHE ra3za, 0Opa3oBaHUE BOJIBI); OIBITOB,
WUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (rOpeHue, peakuuu
pa3NoKEHUs, COCNWHEHMS); pPACHO3HABAHME HEOPraHWMYECKHMX BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEaKlUii Ha HOHBI; pElIeHUEe HKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTaJuibl U UX COeTUHEHUS

OO6mas xapaktepucThka ragoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTEIICHU
okucnenus. CTpoeHne U (PU3NUECKUE CBOMCTBA MPOCTHIX BEHIECTB — TaJOTCHOB. XUMUYECKHE
CBOMCTBa Ha mpuMepe xJjopa (B3auMOJEHCTBHE C METalJIaMH, HEMeTaJUIaMU, LIeJI0YaMu).
XnopoBogopoa. ComnsiHas KUCIOTa, XAMUYECKHUE CBOMCTBA, MOJydyeHue, npumeHeHue. [leficteue
XJIOpa U XJOPOBOJOPOJa HAa OpraHW3M uesjoBeka. BakHelmine XJIOpUIbl U UX HAXO0XKIACHUE
B IIPUPOJIE.

OO6mass xapaktepuctuka »51eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKTepHbIC CTEIICHH OKUCIICHHS.

CtpoeHue u (u3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEPbl. AIIIOTPOIHBIE
Moau(HUKAIMK KUCIOpPOJa U cephl. XHMHUYECKHE CBOHCTBA cepbl. CepoBOMOPOJ, CTPOCHHE,
¢busznueckue U xumudeckue cBoicTBa. OKCUABI Cephbl KaK MPEACTABUTENU KUCIOTHBIX OKCHIIOB.
CepHast xucnora, (Qpu3MUecKMe W XUMHUYECKHE CBOWCTBa (0OIMIME Kak MpPEACTAaBUTENs Kiacca
KHCIOT W crneuuduueckue). XUMHUYECKHE pEaKlUd, JIeKallde B OCHOBE MPOMBINIICHHOTO
croco0a ToJiydeHHusl cepHOU KHUCIOThL. [lpumenenue. Coiau CEepHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cyinbdar-uoH. HaxoxxaeHue cepbl M €€ COelMHEHMH B MHpupoae. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOMIeH Cpelbl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALICHUS.

OOmast xapakTepucTuka dJeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHHS.

A30T, pacrpocTpaHeHHe B IpUpoJe, pu3ndeckue u xuMmudyeckue cBoiicrsa. Kpyrosopot azora
B Ipupojie. AMMHUAK, ero (u3NYecKkrue U XUMHUYECKHE CBOMCTBA, MOJy4ye€HHE U NPHUMEHEHHE.
Conu amMmMoOHUS, UX (PU3NIECKHE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHast peakius
Ha MOHBI aMMOHHMA. A30THas KHCIOTa, €€ IMoylyuyeHue, (pu3nueckue M XUMHYECKHE CBOWCTBA
(oOmme Kak TpeICTaBUTENs Kilacca KHUCIOT W crnenupudeckne). Mcnoap3oBaHne HUTPATOB U
cosiell aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yA00peHU. XuMHUECKOe 3arpsa3HeHNe OKpyKarolien
Cpebl COeNMHEHMSIMU a30Ta (KUCIOTHBIC 0K/, 3arPS3HEHNE BO3TyXa, TOYBBI U BOJJOEMOB).

®ocdop, amrorpornHsie Mogudukanuu Gocdopa, ¢uznyeckne U XUMHUYECKHE CBOMCTBA.
Oxcun pochopa(V) u dochopnas kucnora, pusnyeckue U XUMUYECKUE CBOWCTBA, MOTyUYEHHE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHUH.

OO6mass xapaktepuctuka »d1eMeHTOoB IVA-rpynmbl. OCOOEHHOCTHM CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHHUS.

VYraepon, amroTporHbie MOAM(HKANNK, pACIpPOCTpaHEHHWE B MpHpone, (U3HYecKhe U
XUMHYecKHue cBoiicTBa. Ancop6uus. Kpyrosopor yriepona B mpupoze. OKcuasl yriepoja, ux
¢dusnveckne W XWUMHYECKHE CBOMCTBA, JCWCTBME Ha JKUBBIE OPraHW3MbI, TOJYYCHHUE
U IPUMEHEHue. DKOJIOTHUeCKue MNpoOieMbl, cBA3aHHble ¢ okcuaoMm yriaepona(lV); rumoresa
rJ100ABHOTO TOTETICHUST KIMMaTa; MapHUKOBEIA A((eKT. YTroiapHas KHCIOTa W €€ COJM, MX
¢usnyeckre U XMMHUYECKHE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHast peakuus Ha
KapOoHaT-MoHbI. Mcronb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, NPOMBIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE.



[TepBoHauanbHBIE TOHATHS 00 OpPraHMYECKUX BEHIECTBAX KaK O COSAUHEHHSIX Yriiepoja
(MeraH, 5TaH, JTWJIEH, alETWIECH, ATAaHOJ, TJUIEPUH, YyKCycHas Kuciora). Ux coctaB u
XxuMudeckoe crpoeHue. IloHaTne o OHMONOTMYECKM BaXKHBIX BEIIECTBAX: MXHpax, OeKax,
YIJIEBOJAX — M HUX POJM B JKU3HU YEJIOBEKa. MaTepualbHOE €JUHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCIMHEHUN.

Kpewmuuii, ero ¢pusnyeckue 1 XMuMUYECKUE CBOMCTBA, MOJIydeHUe U puMeHenne. CoeinHeHus
KpemHuA B nipupozae. Obume npencrasienus o0 okcuae kpemMHusi(IV) U KpeMHUEBON KUCIIOTE.
CunukaTtel, WX UCHOJIb30BaHUE B OBITY, MEIWLMHE, MPOMBIIUICHHOCTH. Baxnelmme
CTPOUTEIILHBIC MaTepHalbl: KepaMHKa, CTEKIIO, [EeMEHT, OeToH, xene300eroH. I[IpoGieMbr
0€3011aCHOT0 UCIIOIb30BAHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

XUMHUUYECKUH KCTIEPUMEHT: U3y4eHHne 00pa3Ii0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHON
KHUCIIOTHI; MMPOBEICHNE KaYECTBEHHBIX PEaKUUi Ha XJIOPHI-UOHBI U HAOIIOJCHUE MPU3HAKOB HX
MPOTEKAHUS; OIBITHI, OTPAKAOIINE (PUINYECKUE W XUMHUYCCKUE CBOMCTBA TAJIOTEHOB M HX
COCMHEHNI (BO3MOKHO HCIOJIB30BaHUE BHUAEOMATEpUATIOB); O3HAKOMIIGHHE C oOOpa3namu
XJIOPUJOB (raJlOT€HU0B); O3HAKOMJIEHHE ¢ oOpa3lamMu cepbl U €€ COeIUHEHHUSIMH (BO3MOXKHO
WCIIOJIb30BaHNE BHJEOMATEpHANiOB); HAOIIOACHHE TMpolecca OOyrIuMBaHUs caxapa TMoJ
JNEUCTBHEM KOHLEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI; HW3Y4€HHUE XMMHYECKHUX CBOMCTB
pa30aBiIeHHON CEepHOW KHUCIOTHI, MPOBEACHHE KAuYeCTBEHHOM peakiuu Ha cynb(ar-uoH Hu
HaOIoZIeHNe Tpu3HaKa e NMPOTEKaHWs; O3HAKOMIIEHHE C (PM3MUECKMMH CBOHCTBAaMHU a30Ta,
dbochopa M UX coeaWHEHHMH (BO3MOXKHO MCIOJb30BaHUE BHICOMATEPUATIOB), OOpa3aMu
a30THBIX M (PochOpHBIX ynOOpeHHii; MoMydeHHue, coOMpaHHMe, pPACIO3HABAHUE WM H3YYCHUE
CBOMCTB aMMHUaka; MPOBEIEHUE KAaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U (ocdaT-uoH u
U3Y4YE€HHE NPU3HAKOB UX MPOTEKaHMsI, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHON a30THON KUCIIOTHI
C MeJIbI0 (BO3MOXHO HCIOJIb30BAaHHE BUCOMATEPHATIOB); U3YUEHHUE MOJIENIEeH KPUCTAJUIMYECKUX
peméTok anmasa, rpadura, GyinaepeHa; 03HAKOMICHHE C MPOIECCOM aJcOpOLUU paCTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM TMPOTHBOrasa; IOJIy4YeHHE, COOUpaHHE,
pacrno3HaBaHHE U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO I'a3a; MIPOBEACHHE KaUeCTBEHHbBIX peakluil Ha
KapOOHaT- W CHJIMKAT-HOHBl W M3y4YCHHE TPU3HAKOB UX TMPOTEKaHHs; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; pEIIeHHE AKCIEPUMEHTaJIbHBIX 33Jay IO TeMe
«BaxHeinnme HeMeTaIbl U X COSAMHEHUS».

Metayibl M X COeIMHEHUS

OO01mmas xapakTepucTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUU UX TOJIOKECHUS
B Ilepnonnueckoii cucreme xumuyeckux 3imeMeHToB [[. M. MeHneneeBa U CTPOECHHsSI aTOMOB.
Crpoenue metamioB. MeTtaminyeckas CBs3b M METAJUIMYECKAs] KPUCTAIMYECKas pEeHIETKa.
DNEeKTPOXUMHUYECKUN pPsifl HAnmpsDKeHUH MeTauioB. Du3MYecKue W XUMUYECKHE CBOMCTBA
MeTauioB. O0mmue crnocoOsl NoiaydyeHus: MetaioB. [IoHATHE 0 KOPPO3UM METaIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CmiaBbl (CTanb, YYryH, JIOPAJIOMUHHM, OpoH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounbie MeTamIbl: nmoJioxkeHue B [lepuoandeckon cucreme XumMuyeckux sinemeHToB 1. U.
MeneneeBa; CTpOEHHE HX aTOMOB; HaxokJaeHue B mpupoje. dusmyeckue u XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenne
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MATHWM M KaJbIUi: moJioxkeHue B [lepuonnueckoil cucreme
xumuueckux aneMmeHToB . M. MeHnzaeneeBa; cTpoeHHE MX aTOMOB; HAXOXKIEHHE B IPHUPOJIE.
OuU3NYECKe U XMMHUYECKHE CBOMCTBA MarHusl W Kajblus. BaxkHelme COeAUHEHHS KaJlbIUs
(oxcua, TMAPOKCU, con). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEeHHS.

AmomuHuii: nonoxenue B Ilepumonmueckoil cucreme xumudeckux anementoB Jl. U.
MenzeneeBa; CTpOEHHE aToMa; Hax0KJIeHue B npupone. PU3NUecKue U XUMHUYECKUE CBOWCTBA
anmoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIA M THIPOKCHIA ATIFOMUHHUS.

Keneso: nonoxenue B [leproanueckoit cucreme xumudeckux siaemeHToB /. . Menpaeneena;
CTPOEHHE aToMa; HaxoxiaeHue B npupoge. dusmyeckne M XMMHYECKHE CBOMCTBA Kelesa.
Oxcuabl, runpoxcusl u conu xenesa(ll) u xeneza(Ill), ux cocras, CBONCTBA U MOIYUYESHHE.



XUMHUECKUH SKCIEPUMEHT: O3HAKOMIJIGHHE ¢ o00paslamMu METaUIOB U CIJIAaBOB, HX
(U3MYECKUMH  CBOMCTBAMH; HM3y4CHHE pPE3yJbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
MCIOJIb30BaHNE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAIBIHS U HATPUS
C BOJIOM (BO3MOXHO HCIIOJIb30BAHHE BUICOMATEPHAIIOR); HCCIICIOBAHNE CBOMCTB JKECTKON BOJIBI;
mpolecca TOPEHHs JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB IIPOTEKAHUS KAYSCTBCHHBIX PEaKIMi Ha HOHBI (MarHus, KaJbIUsl, aAIIOMHHHS, IINHKA,
wene3a(ll) u sxeneza(Ill), menu(Il)); maGmrogeHue W omHMcaHWe MPOLECCOB OKpalIUBaHUS
IUIAMEHH MOHAMH HATPHsl, KaIMs W KaJblUsA (BO3MOXKHO HCIIOJIb30BAHHUE BHJICOMATECPHAIIOB);
uccienoBanre aM()OTEPHBIX CBONCTB THAPOKCUIA aTIOMHUHUS W TUIPOKCHIA IIMHKA; PEIICHUE
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe «BakHeHIIIre MeTalIbl U UX COSTHMHECHUSD.

XuMHS U OKpPY:Kaomas cpeaa

HoBble MaTepuaibl ¥ TEXHOJIOTHH. BeriecTBa 1 MaTepuaibl B TOBCETHEBHOM )KM3HH YEIOBEKA.
Xumus U 3710poBbe. bezonmacHoe WCMOIb30BaHUE BEIICCTB M XMUMHYECKUX PEAKIUd B OBITY.
[lepBass moOMOINP MPH XUMHUYECKHUX OKOrax | oTpaBiieHUSX. OCHOBBI 3KOJOTHYECKOU
IPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKalollell cpenpl (IpenenbHas IOIMyCTUMas
koH1eHTpanus Bemects — [1/IK). Poiab XuMHM B pelIEeHUH 9KOJOTHIECKUX MTPOOIIEM.

[IpupogHble MCTOYHHMKH YTIIEBOJOPONOB (Yrojib, MPUPOAHBIA Ta3, HE(TH), MPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIILJICHHOCTH.

XVWMUYECKUH JKCIIEPUMEHT: M3ydeHHE OO0pa3IOB MaTepHajoB (CTEKIIO, CIUIABBI METAIIOB,
MOJIMMEPHBIC MaTePHAIIbI).

Me:xknpeamMeTHbie CBSI3H

Peanuzanus MeXNpEeIMETHBIX CBs3€H MPH HM3YYCHUU XUMHUHM B 9 Kilacce OCYIIECTBIISICTCS
Yepe3 HCMOJb30BaHUE KakK OOIMX €CTECTBEHHO-HAYYHBIX TMOHATUW, TaK U TOHSTHH,
SIBJISTIOIIMXCSl  CUCTEMHBIMH  JUIL  OTJCJIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT'O IIHKJIA.
Peanuszanus MeXINpeaAMETHBIX CBA3€H MPU MU3yYEHUU XUMUHU B 9 Kilacce OCYIIECTBISETCS Yepe3
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IOHSTUH, TaK W TOHSITHU, SBISIOIIAXCS
CUCTCMHBIMHU AJId OTACIIBHBIX MPECIMETOB €CTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OO01mue ecTecTBeHHO-HAYYHbIE TOHATHSA: HAay4dHBIM (DakT, TUMOTE3a, 3aKOH, TEOPHsl, aHATU3,
CUHTE3, KiaccuUKaIus, TMEePUOANYHOCTh, HAOIIOJEHNEe, OSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEeHUe, MOJIETb, SIBJICHHUE, TAPHUKOBLIN 3()PeKT, TEXHOTOTHS, MaTepHAIIbI.

®usuka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUI, H30TOIHI,
pPaMOaKTUBHOCTh, MOIIEKYNA, DIIEKTPUYECKUI 3apsl, TMPOBOJHUKH, TOIYIPOBOJAHUKH,
TUDJIEKTPUKH, (OTOIIEMEHT, BEIIEeCTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUITMUECKas pEIETKa, CIUIaBbl, (U3HUYECKUE BEIHYUHBI,
€IMHUIIBI I3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3 161, COHIIE.

buonorus: ¢ortocunTes, npixanue, Ouocdepa, HSKOCHUCTEMa, MHHEpAIbHbIE YI0OpEeHUS,
MHKPOIJICMEHTBI, MAKPO3JICMECHTEI, MUTATCIIbHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOMAaEeMBbIE,
TOTUIMBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

Nzyuenne xumun B §8-9 Kilacce HampaBlIeHO Ha JOCTHXKEHHE OOYYaroIIMMUCS JTMYHOCTHBIX,
MeETanpeIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB OCBOCHHUS yU€OHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBbTATBI

JIMYHOCTHBIE PE3yabTaThl OCBOEHHS IMPOrPaMMBI  OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XMMHUU B AMHCTBE YUeOHOW M BOCIUTATEIBHOMN JIEATEIILHOCTH
OpraHI/ISaHI/II/I B COOTBETCTBHUHM C TpadUulIMOHHBIMU pOCCI/II\/IICKI/IMI/I COIHNOKYJIbTYPHBIMHU U
AYXOBHO-HPABCTBCHHBIMU ICHHOCTAMM, IPUHATHBIMU B O6IJ_[€CTBG npaBuJiaMd W HOpPMaMU
MOBEAICHUSI M CIIOCOOCTBYIOT MpOIECCAaM CaMOTIO3HAHUS, CaMOPA3BUTHS W COIHATHM3AIUH
00yJarommxcs.



JIMYHOCTHBIE PE3yabTAaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

1. IlTaTproTHYECKOT0 BOCTIMTAHUS

1) IEeHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIEIUIO, MOHMMAHUS 3HAUYEHUs XUMHYECKOW HAyKH B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHOM HMH(OpMAIMel O MepeoBBIX TOCTHXKEHUSX U OTKPBITHAX
MHUPOBOM M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSIX 00 YCTpOMCTBE
MHUpa 1 0011eCTBa;

2. I'pa:knaHCcKOro BOCIMTAHUS

2) mpeACTaBICHUS O COLMAIBHBIX HOPMAax M TNPAaBWIAX MEXJIMYHOCTHBIX OTHOIICHHUU B
KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOHM, Yy4eOHO-
HCCIIEI0BATEIBCKOM, TBOPUYECKON U APYTUX BHJAX JEATEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOH [1eATENbHOCTH IMPHU BBINTOJHEHUU Y4E€OHBIX, IO3HABATEIbHBIX 3a/1a4, BBHIIOJIHECHUH
XUMHUYECKHX IKCIEPUMEHTOB, CO3/IaHIH YYEOHBIX IPOCKTOB, CTPEMJICHHUSI K B3aHMOIIOHUMAaHHUIO
M B3aMMOINOMOINM B Mpolecce 3TOM Y4eOHOU JesTeNbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE
MOBEJICHHE M TOCTYNKH CBOMX TOBAapHIICH C MO3WIMH HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MOCIECTBUI MOCTYIKOB;

3. LleHHOCTH HAYYHOT 0 MO3HAHUS

3) MHUpPOBO33pEHYECKMX TMPEICTaBICHH O BEIIECTBE W  XHMHYECKOHW peakIiu,
COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKd W COCTABJISIFOIIUX OCHOBY JUIS
MOHUMAaHUS  CYHIHOCTH HAaydyHOM KapTUHBI MHpa; MpEACTaBIeHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOAHON Cpenod, O posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIPABJICHHBIX HA TOJYYEHHUE HOBBIX 3HAHWW IO XHMHH,
HEOOXOIUMBIX JJIsl O0BSICHEHHS HAOII01aeMbIX MTPOLIECCOB U SBJICHUM;

5) mo3HaBaTeNbHOW, WHPOPMALMOHHON M YUTATEIBCKOM KYyJIbTYPhI, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITENTLHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYypOH, JOCTYMHBIMH
TEXHUYECKHMH CPeACTBaMHU HH()OPMAIIIOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYyYEHHUIO M IMO3HAHHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M HMCCIIEOBATEIBCKON ACATEIHHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4. ®opMHUPOBaHUS KYJIbTYPbI 310pOBbS

7) 0co3HaHMS LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKU
Ha 3JI0pOBBIH 00pa3 >KU3HU, OCO3HAHMS TIOCIEACTBUH W HENPHUATHS BPEIHBIX MPHUBHIUEK
(ynorpeOyieHUsT aJKOrojisi, HApKOTHUKOB, KypeHHs), HEOOXOTUMOCTH COOJIOJIEHUS IpaBHI
0€30MacHOCTH IIPU OOPAIICHNN C XUMUYECKIMH BEIIECTBAMH B OBITY M pEalTbHOW KHU3HU;

5. TpynoBoro BocniuTaHust

8) mHTEepeca K MPaKTUUECKOMY M3yUEHUIO MPoQeccuil U Tpyaa pa3IudyHOro poja, yBaxKeHHE K
TPyAy MW pe3ylnbTaTaM TPYIOBOH [EATENbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHHUs
MPEeIMETHBIX 3HAaHWA 110 XWMHH, OCO3HAaHHOTO BHIOOpa WHAWBUIYAIEHOW TPAaeKTOPUHU
NPOAOIDKEHUsT 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN; YCHEemHON MpodecCUOHAIbHON NeATENbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHMIA; TOTOBHOCTb aIalITUPOBAThCS B IPOPEeCcCHOHATIBHOI cpee;

6. IK0JIOrHYeCKOT0 BOCITUTAHUS

9) sKOIOTUYECKH 11e1ecO00pa3HOro OTHOLICHUS K MPUPOJE KaK UCTOYHUKY XKHU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMSI, TOHUMaHUs IIEHHOCTH 3JJ0pOBOro M Oe3omacHOro obpaza *KHU3HHU,
OTBETCTBEHHOI'0 OTHOIIEHHUS K COOCTBEHHOMY (PHU3MUYECKOMY M TCHXHYECKOMY 3]I0POBbIO,
OCO3HAaHUS IEHHOCTH COOJIIOICHUS MpaBUil O€30MacHOT0 MOBEACHUS IPU paboTe ¢ BelleCTBaMH,
a TaK)Ke B CUTYAIUSX, YTPOXKAIOIINX 3710POBBIO M KU3HH JIIOCH;

10) cnocoOHOCTH TPUMEHATH 3HAHHS, MOJy4YaeMble NMPU W3YYCHHH XUMHUH, JUTS PEIICHHS
3ajay, CBSA3aHHBIX C OKpPY)Karolled MpUPOAHOM cpemoil, MOBBIMIEHUS YPOBHS 3KOJIOIMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJIOTMYECKHUX MPOOJiIeM M IMyTel MX pelieHus
MOCPEJICTBOM METO/I0OB XUMUH;



11) SKOJIOrM4ECKOro MBILIUIEHHUS, YMEHHS pPYKOBOACTBOBATHCSA WM B II03HABATEIBHOM,
KOMMYHUKATUBHOM U COIIMATIbHOMN MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACHAIOT 3HAaYMMble Uil  (OpMHpOBAaHUA
MHUPOBO33pEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUHOTe3a, (akTt, cucrema,
IpoIecC, SKCIEPUMEHT U Jp.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax | MO3BOJSIOT Ha OCHOBE 3HAHHN U3 ATHX MPEAMETOB (JOPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIC), KOTOpbIE OOECIEYMBAIOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHON J€ATEIbHOCTH.

MertarnpeaMeTHbIe pe3yabTaThl OCBOSHHs 00pa30BaTeIbHON MPOTPaMMBI 10 XMMUU OTPAKAIOT
OBJIa/ICHUE YHUBEPCAIbHBIMU I03HABATEIbHBIMU JIEHCTBUSIMHU, B TOM YHCIIE:

Ba3oBbIMM TorMYecKMMH JeHCTBUSIMU

1) yMeHueM HCIIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS NP OCBOCHUHU 3HAHMIA:
pacKpblBaTh CMbBICI XUMHUYECKUX TIOHATUH  (BBIIEIATH HX XapaKT€pHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMH HOHATHSIMMU), HCIIOJIb30BaTh MOHATUS Ul OOBSCHEHUS
OTACNbHBIX ()AaKTOB W SBICHMIA; BBIOMPATh OCHOBAaHMA M KPUTEPHH IS Kiaccuukanum
XMMHUYECKHUX BELIECTB U XUMUYECKUX PEaKLUH; yCTaHABINBATh MPUYUHHO-CIICCTBEHHBIE CBA3H
MeX/y 00BbEKTaMH U3YUEHUs; CTPOUTH JIOTMUECKUE pacCyX/1eHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 QHAJIOTUM); JIeNIaTh BHIBOJIbI U 3aKJIIOUCHMUS;

2) yMeHueM IMpUMEHSTh B MpOLecCce NMO3HAHUS MOHATUS (IIPEIMETHbIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NPeoOpa3oBbIBATH IMIMPOKO
IIPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MIPEJICTABICHUSI — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMu4eckas ¢GopMmyda W ypaBHEHHE XMMHUYECKOM peakluu — TpU pelieHuH y4deOHo-
MO3HABATENbHBIX 3a/a4y; C Y4YETOM OTUX MOJENBHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKH M3y4aeMbIX O0OBEKTOB — XHMHYECKHUX BEIIECTB U
XUMHUECKUX pPEaKIMii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B M3Yy4aeMBbIX IIpOLECCaX W SIBJICHMAX; NMPEAJaraTb KPUTEPUM JJIs BBIABICHUS
ATUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIl; CAMOCTOATEIBHO BEIOMPATH CIIOCO0 peleHus] yueOHOH
3ajjauu (CpaBHUBAThb HECKOJBKO BapHUAaHTOB peEIIEHHs, BbIOMpaTh Haubosiee MOIXOISMIUI ¢
Y4€TOM CaMOCTOSATEIbHO BbIICJIEHHBIX KPUTEPUEB);

ba3zoBbeIMH HcC/I€10BATEIBCKHUMH 1eCTBUAMH

3) yMEHHEM HCIOJIb30BATh IMOCTABJIEHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a
TaKkke B KayecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

4) mpuoOpeTeHHe OMbITa MO IUIAHUPOBAHHMIO, OpPraHU3allMd M TPOBEICHUI0 YYEHUYECKHUX
AKCIIEPUMEHTOB: YMEHHE HaOII0JaTh 32 XOJI0OM MpoIlecca, CaMOCTOSTENBHO TPOrHO3UPOBAThH €r0
pe3yabTar, (opMyIHpoBaTh 000OIIEHHS W BBIBOJBI IO pe3yiabTaTaM MHpPOBEAEHHOTO OIbITA,
MCCIIETOBAHMsI, COCTABIIATh OTUET O MPOeIaHHOH padoTe;

PadoToii ¢ undgopmanuei

5) ymMeHueM BbIOUpaTh, AHATTU3UPOBATH U UHTEPIIPETUPOBATh MH(POPMALIMIO PA3INYHBIX BHI0B
1 GOpM IMpeCTaBICHHSI, TOTYYaeMYIO U3 pa3HbIX HCTOUHUKOB (Hay4HO-TIONMYJISIpHAs TUTepaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TocoOus, pecypchl HHTepHeTra), KpuUTHYECKU
OLIEHUBATh IPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM MPUMEHSTH PAa3JIMYHbIe METO/IbI M 3aIIPOCHI MPU MOKUCKE U 0TOOpe MHPOpMaIUU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS Y4EOHBIX U MO3HABATEIbHbBIX 3a/1a4
OTNpeAeNIEHHOr0 THIA; NMPUOOpPETeHHE OmbITa B 00JACTH HCIHOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJI€HUE KYIbTYpO aKTUBHOIO MCIIOJIb30BaHMS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM; CAaMOCTOSITEIbHO BBIOMPAaTh ONTUMAIbHYIO (OpMy mpencTaBieHUs
uHbOpMALMKM M WUIIOCTPHPOBATH pEIIaeMble 3a/1a4d HECIOXHBIMH CXEMaMH, JAHarpaMMaMu,
apyrumu hopmMamu TpaduKy U UX KOMOMHAITUSMU;



7) yMEHHEM HCIONb30BaTh M aHAIM3MPOBATH B Ipollecce Y4eOHOW M HCCIIEI0BATEIbCKON
NESATeNbHOCTH NHPOPMALIHUIO O BIUSHUM IPOMBIIIUIEHHOCTH, CEIbCKOTI0 XO35HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KaroILe! IPUPOJHON Cpebl;

YHuBepcaaIbHbIMH KOMMYHMKATHBHBIMH 1eiiCTBUSIMH

8) yMeHueM 3ajaBaTh BONPOCHI (B XOJA€ JHAOTa W/WIM JUCKYCCHH) IO CYIIECTBY
o0cyxraeMoil Tembl, (OPMYJIMPOBATH CBOM IMPEAJIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) npuoOpereHHe ONbITa MPE3EHTALMM  PE3YJIbTATOB  BBIIOJIHEHUS  XHMHYECKOTO
JKCIIepUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHOH pPabOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIIECTB, YY€OHOTO ITPOCKTA);

10) 3auMHTEpEeCOBAaHHOCTL B COBMECTHOM CO CBEPCTHUKAMHU II03HABATEIbHOW U
HCCIIEI0BATEIbCKONW JEATENbHOCTH NPU PEIIEHHHM BO3HHUKAIOIIMX IPOOJeM Ha OCHOBE ydéra
O0IIMX HMHTEPECOB W COTJIAcOBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBbI», KOOPAMHAILMSI COBMECTHBIX JEHCTBHM, ONpe/esieHe KPUTEPUEB 10 OL[EHKE KayecTBa
BBITIOJIHEHHOU PabOTHI U JIp.);

YHuBepcaabHbBIMHU PeryJsiITHBHBIMH 1eiiCTBUSIMH

11) yMeHHEM caMOCTOSITEIIHLHO ONPENENIATH e IeITEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HanOonee HS(QeKTHBHBIE CIMOCOOBI pemIeHHs YYeOHBIX W IO3HABATENbHBIX  3aad,
CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTHPOBATH NPEATIOKEHHBIN alroputM AEHCTBUM mpu
BBITIOJIHEHUH 3aJaHUi C Y4ETOM MOJYYEHHs] HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U pPeaKklUsIX; OLlEHUBATh COOTBETCTBUE MOJIyUEHHOTO pe3yJibTaTa 3asBICHHOMN LenH;

12) ymeHueM UCIonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEJIaraéMble B YCJIOBUM 3a1aHUM.

INPEAMETHBIE PE3YJIbTATbHI

B cocraBe mpeaMETHBIX pE3YyNbTaTOB IO OCBOEHUIO 00A3aTEIBHOTO  COJACpPXKAHHUA,
YCTQHOBJICHHOTO JIaHHOM TNpuUMepHOW paboyeil mporpamMmoM, BBLAEISIOT: OCBOEHHBIE
oOyyarolMMUCS Hay4HblE 3HAHMUS, YMEHMS U CIHOCOObI JIeHCTBUH, crenupuyeckue uist
IpeIMEeTHOM o0sacTh «XUMUS», BUIBl JEITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETalMK, TPEOOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalIMsIX.

[IpeamerHble pe3ynbTaThl OTPaXarOT CHOPMUPOBAHHOCTh y OOYHYAIOLIMXCS CIEAYIOIUX
YMEHUI:

8 KJIACC

1) packpvisamb cmblci OCHOBHBIX XHMHYECKHX TOHSITHH: aTOM, MOJEKYJIa, XHUMHYECKHN
AJIEMEHT, TPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOIHAA),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs W MOJICKYJIIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas JOJSI XUMHUYECKOTO DJIEMEHTa B COCJAMHEHUU, MOJIPHBIA OO0BEM,
OKCHJI, KUCJIOTa, OCHOBAaHHUE, COJIb, dJICKTPOOTPHUIIATEIILHOCTD, CTEIICHb OKHCIICHUS, XUMHYeCKast
peakiusi, KiaaccuuKams peakiuil: peakiud COCTUHEHHS, PEaKIUU Pa3TOKEHUs, peakluu
3aMeIIeHUS, PeaKIIK 00MeHa, IK30- U SHJIOTCPMHUYCCKHIE PEaKIIMH; TSIUIOBOU 3PPEKT peakiuy;
SJIPO aTOMa, SJIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, pAANYC aTOMa, XUMUYECKas CBS3b,
IOoJIsApHasd W HEIOJAPHAasA KOBAJICHTHAA CBA3b, MOHHAsA CBA3b, MOH, KaTUOH, aHWOH, pPacTBODP,
MaccoBas J10Jis BellecTBa (MPOLIEHTHAsI KOHIICHTPAIUs1) B paCTBOPE;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX TMOHATHH (CM. 1. 1) U MPUMEHSTH
9TH MOHSATHUS TPU OMKMCAHUH BEIIECTB U UX MPEBPAILICHUM;

3) ucnonvzosames XUMUYIECKYIO CUMBOJIMKY JUIsS COCTABJICHHS ()OPMYJT BEIIECTB M ypaBHEHHIA
XUMHYECKHUX PEaKIIHii;

4) onpedensimv BAICHTHOCTh aTOMOB 3JICMEHTOB B OHHApHBIX COCIHHEHHUSAX; CTENEHb
OKHCJICHUA 2JIEMCHTOB B 6I/IHapHBIX COCAUHCHUAX,; MPUHAJIC)KHOCTDb BCIICCTB K OHpeI[eJIéHHOMy
KJIacCy coeuHeHuW 1o ¢dopmyaaM; BUJ XHWMHUYECKOW CBs3M (KOBAJICHTHAasT W HMOHHAs) B
HCOPTraHNYCCKUX COCANHCHUSIX



5) packpvisamos cmoicn [lepuoauyeckoro 3akona J[. WM. MenzaeneeBa: JIeMOHCTPUPOBATH
MOHUMAaHHE NEPUOUUYECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJOXKEHHS B
[lepuonuveckoil cucteme; 3aKOHOB COXPAHEHHS MAaCChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO Y4YEeHHsI, 3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTEpU30BaTh TaOIUUHYIO HOopMy
[lepuonuveckoil CUCTEMbl XUMHUECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHAs MOJATPYIIa
(A-rpynma)» u «mo6ounas noarpymnmna (b-rpynmna)y, manbie U O0NbIIKE TEPHOJIBI; COOTHOCUTH
0003HaueHH, KOTOpBIE UMeIOTCs B Tabnuue «lleproguueckas cucreMa XUMUYECKUX AJIEMEHTOB
J. . MenneneeBay ¢ 4YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsii siapa, oOllee YMCIIO 3JIEKTPOHOB M pacHpeiesieHHe HX IO
AJIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposames XAMUYECKAE 3JCMEHTHI, HEOPraHUYECKUE BEIICCTBA; XHMHUUYECKHE
peakuuu (1Mo YUCIy U COCTaBY YYaCTBYIOLIUX B PEAKIIMU BEIIECTB, IO TEILIOBOMY A (deKTy);

7) xapaxmepuzosame (onucviéams) oOIIME XUMHUCCKHE CBOWCTBA BEIUICCTB Pa3IHUYHBIX
KJIACCOB, MOATBEpPKAasi OMHCAHHE MPUMEPAMU MOJIEKYJSPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;

8) mpoenozupoeéams CBONCTBA BEIIECTB B 3aBHCUMOCTH OT HX KA4yeCTBEHHOIO COCTaBa;
BO3MOYKHOCTH MPOTEKAHHSI XUMHUYECKUX TMPEBPALICHUN B PA3IUYHBIX YCIOBHIX;

9) ebluUCHAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPDHYIO MAacChl BEIIECTB; MACCOBYIO
JOJTF0 XUMHUYECKOTO AJIEMEHTa 0 (hOpMyJie COSTUHEHHUST; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOAMTH PACUETHI M0 YPABHEHHUIO XUMUYECKOM PEaKIuy;

10) npumensimv OCHOBHBIC OIEPAIIMUA MBICIUTEIBHON NEATEIBPHOCTH — aHAJIM3 M CHUHTE3,
CpaBHEHHE, 0000IIeHre, CUCTEeMAaTH3alUIo, KJIACCU(UKALNIO, BBISIBICHWE MPUYHHHO-
CIICZICTBEHHBIX CBSI3¢ — JJIs1 W3yYEHHs] CBOWCTB BEUIECTB M XHMHYECKHUX PEaAKIUH;
€CTECTBEHHO-HAYYHbIE METOJbl IMO3HAHUS — HAONMIOJEHNE, H3MEpEHHUE, MOJCIUPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICIEHHbIN);

11) credoéamp paBuaaM — MOJB30BAaHHMsST ~ XUMHYECKOW  MOCYJOH W J1aOOpaTOpHBIM
o0opyJIOBaHHEM, a TaKXe TMpaBWiaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIMSMU TI0 BBIMOJHEHUIO JaOOPAaTOPHBIX XUMHYECKHX OIBITOB IO TONYyYEHUIO U
cOOMpPaHHIO T'a3000pa3HbBIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBIECHUIO PacTBOPOB C
OIpe/ieIEHHOW MaccoBOM J1oJiell pacTBOPEHHOTO BELIECTBA; IUIAHUPOBaTb M IMPOBOAUTH
XUMHAYECKHE SKCIIEPUMEHTHI 0 PACIO3HABAHHIO PACTBOPOB IIENIOYEH M KHUCIOT C TOMOIIBIO
MH/IMKATOPOB (JIaKMYC, (heHOIPTAICHH, METUIIOPAHXK U JAp.).

9 KJIACC

1) packpwisamv cmbici OCHOBHBIX XHMHYECKHX TOHSATHH: XHMHYECKHH DJIEMEHT, aroM,
MOJIEKYJ1a, HMOH, KaTHOH, AHUOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJICHTHOCTH,
NIEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCIIEHHS, XMMHYECKas pEaKIMs, XUMHUYECKas CBs3b,
TEII0BOM 3P PEeKT peakuu, MOJb, MOJISPHBIH 00BEM, pacTBOP; NEKTPOIUTHI, HEITEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsT JUCCOIMALMSA, PEAKUMHd HOHHOIO OOMEeHa, KaTajau3aTop, XHMHUYECKoe
paBHOBecHe, oOpaTHMble M HEOOpaTUMble pEeaKUUu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy, OKUCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHME U BOCCTAaHOBJEHHUE, aAJIOTPOINMS,
amM(pOTepHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAs, HOHHAs, METAJUINYECKasi), KpUCTAIIINYECKast
pemérka, KOppo3usi METAUIOB, CIUIaBbl; CKOPOCTb XHUMHYECKOW pPEaKIUH, MpeneabHO
nonyctumas konuentpauus (ITJIK) BemecTsa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHYECKHX TMOHATHH (CM. 1. 1) U MpUMEHSTh
9TH MOHATHUS MPU ONKMCAHUU BEIIECTB U UX MPEBpAILlEHUM;

3) ucnonvszosams XUMUYECKYIO CHMBOIIMKY Ul COCTABJICHHS ()OPMYJT BEIIECTB M ypaBHEHHI
XUMHYECKUX PEAKIINIL;

4) onpedensms BaJCHTHOCTh U CTENECHb OKHCICHUS XUMHYECKHUX JJIEMEHTOB B COCIHMHEHHSX
Pa3IMYHOTO COCTaBa; IPHHAUICKHOCTh BEIECTB K OMNPEICIEHHOMY KIIACCy COCIMHEHUH IO
dbopmynaM; BUJI XUMHUECKON CBSI3U (KOBAJICHTHAs, MOHHAS, METAJNTNYECKasi) B HEOPTAHUUECKUX



COCUHEHUSX; 3aps/l UOHA MO0 XUMHYECKOH (opmyre; XapakTep Cpelsl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COSAMHEHUM, THI KPUCTAITNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5) packpvisame cmoica epuomuueckoro 3akona JI. M. MenzeneeBa U JeMOHCTPUPOBATH €T0
MOHMMAaHHE: ONKCHIBATh M XapaKTepu3oBaTh TaOnmuuHyio (opmy Ilepuommyeckoii cuctemsl
XUMHYECKHUX JJIEMEHTOB: pa3iNyaTh MOHATHUS «TJaBHas moarpymnmna (A-rpymnma)» U «moOouHas
noarpynna (b-rpymnma)», manble U OoNbLIME NEPUOMABI; COOTHOCUTH OOO3HAYEHUS, KOTOpHIE
UMEIOTCS B TICPUOJMYECKON TaOJMIle, ¢ YHCIOBBIMUA XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] siipa, 00lee YUCIo 3JIEKTPOHOB U paclpesiesieHue ux
IO JIEKTPOHHBIM CIIOSIM); OOBSICHITH O0IIME 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB JICMEHTOB
U WX COCJUHEHHMH B mpeenax MajiblX NepUOJ0B U INIaBHBIX HMOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

6) kraccuguyuposamv XAMUYECKAE 3JEMEHTBI, HCOPraHUYECKHUE BEIIECTBA; XUMHUYCCKHE
peakiuu (10 YUCITY M COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3D (dEKTy, 1Mo
M3MEHEHHUIO CTENCHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBATh) OOIIME W CHCHU(PHUUCCKHE XUMHUYCCKHE CBOMCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYISIPHBIX U MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIN;

8) cocmaensime ypaBHEHHS 3JCKTPOIUTHUCCKON IMCCOIMALMN KUCIIOT, IIETOYEH U COJICH;
MOJIHBIE ¥ COKpAalICHHBIC YypaBHEHUS PEAKIMH HWOHHOTO OOMEHA; YpaBHCHHS PEaKIIHiA,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'E€HETHYECKOM CBS3M MEXKIY BELISCTBAMH DPa3IMYHBIX
KJIaCCOB;

9) packpwisams  cywHOCMb OKACINTEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUA  MOCPEACTBOM
COCTaBJICHHSI SJICKTPOHHOTO OaaHca ITHUX PEaKIHii;

10) npoenozuposams CBOWCTBAa BEIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS; BO3MOYKHOCTH
MPOTEKAHUS XUMHUCCKUX TPEBPAIICHUHN B PA3INIHBIX YCIIOBUSX;

11) ebiuucisimes OTHOCUTEIBLHYIO MOJICKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MaCCOBYIO
JIOJTI0 XHMHYECKOTO 3JIEMEHTA 110 (GOopMYyJie COSTUHEHUS; MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE;
MIPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIuy;

12) cnedosame npaBuaM  TMOJIb30BAHUS ~ XMMHYECKOH  TOCYyI0W ¥ J1abOpaTOpHBIM
o0opynoBaHuEM, a TakKe TMpaBWiIaM OOpalleHus] C BElIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH 110 BBIOJIHCHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB 10 TOJYYEHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTo ras3a);

13) nposooums peakuuu, MOATBEPIKIAIOIINE KAYECTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpoMHI-, UOAMI-, KapOoHatT-, ¢ocdar-, cummKar-,

cyiabpaT-, TUAPOKCUA-UOHBL, KATHOHBl AaMMOHMSI M  HMOHBl H3YYEHHBIX  METaJUIOB,
IIPUCYTCTBYIOINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;
14) npumensimes OCHOBHBIC ONEPALMH MBICIUTEIBHON NEITENPHOCTH — aHalW3 M CHHTE3,

cpaBHEHHE, 0000IIeHNE, CUCTEMATU3ALMIO, BBIBICHHE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — JUIs
M3YYEHHUsI CBOICTB BEIIECTB M XUMUYECKUX PEAKIIMi; eCTECTBEHHO-HAayUYHbIE€ METO/IbI TO3HAHUS
— Ha0IoIeHne, U3MEpPEHNE, MOJIETMPOBaHHE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHME

8 KVIACC

Ne
n/n

HanmenoBanue pa3aesioB U TeM
NMPOrpaMmblI

KoJua-Bo
JacoB

OcHoBHBIE  BHABI  JeATEJbHOCTH  o0ydawmmxcss (Ha  ypoBHe
YHUBEPCAJIbHbIX Y4eOHbIX JeHCTBHIl)

OcHOBHBIE
HanpaBJIeHUs
BOCIHUTATEILHOM
AeSITeJIbHOCTH

Paznen 1. IleppoHavajibHble XUMHYECKHE

INOHATUA

1.1.

XuMusas — BakHag  00JacTh
€CTECTBO3HAHUS W NPAKTHYECKOMH
IeATeILHOCTH YeJI0BeKa

5

PackpeiBaTh CMBICT H3y4aE€MbIX TOHSATHIA.

PackpslBaTh poJib XMMUM B IPUPOAEC M KU3HHM 4YEJIOBEKa, €€ CBs3b C
JIPYTUMHU HayKamu. Pa3nuyaTh 4MCThIE BEIIECTBA U CMECH; OJHOPOJIHbBIE U
HEOJTHOPO/IHBIE CMECH.

Pasnmuyare pusndeckne U XUMHUYECKUE SBIICHHMSI.

Ornpenensats NpU3HAKA XUMUYECKUX PEAKIIUN U YCIOBUS UX TPOTEKAHUSI.
CnepoBarh  mpaBujaM  IOJB30BaHUS  XMMHUYECKOW  MOCyIo U
1abopaTopHBIM 000pYyIOBaHHEM, a TakKe IMpaBHJIaM OOpalieHus ¢
XMMHUYECKMMHU BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHS MH IO
BBITIOJIHEHHUIO TIPAKTUYECKUX PaOOT.

[ImanupoBaTe ¥ TPOBOAUTH XMMUYECKUH DKCIEPUMEHT 110 MU3YUYEHUIO U
OMHUCaHUIO0 (PU3UYECKUX CBOWCTB BEIIECTB, CIIOCOOOB pa3jefieHus cMecen
BEIIECTB.

Hcnonp3oBaTh mpu BBIMOJHEHWHM YYEOHBIX 3aJlaHUd W B Tpolecce
WCCIIEIOBATEIIbCKOM  JIEATEIbHOCTH  HAYYHO-TIOMYJISIPHYIO  JINTEPATYPY
XUMHUYECKOTO COAEpKaHUsl, CIIPAaBOYHBIE MaTEpHasl, pecypcel HTEpHEeTA.
BricTpanBath pa3BEpHYThIE TUCHBMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
uHpopMmanuio u3 y4YeOHMKAa H CIPABOYHBIX MAaTE€pUaJIOB, T'PAMOTHO
KCIIOJIb30BAaTh U3YYEHHBIN MTOHATUIHBIN anmapaTr Kypca XuMHH.

1,2,3

1.2.

BemecrBa
U XUMHNYECKUe peaxuml

HpI/IMCHHTL CCTCCTBCHHO-HAYYHBIC MCTOJbI TIO3HAHHUA (B TOM YHCIIC
Ha6J'IIOI[eHI/IC, MOZACIINPOBAHUC, BKCHepI/IMCHT) 1 OCHOBHBIC OIlCpaluun

45,6




MBICIIUTEIBHOM IEeATENbHOCTH (CpaBHEHHE, KiacCcu(UKanus) JUist U3y4eHUs
BEUICCTB U XMMUYECKHUX PEAKIIUH.

e PackpbIBaTh CMBICI M3Yy4acMbIX IIOHATUH M 3aKOHOB W IIPUMEHATH 3TU
IOHATHUSI TIPU OIKMCAHUU CBOWMCTB BELIECTB M MX IpEBpaLICHUH. 6
PaznuuaTh Qusnueckue u XUMUYECKUE SIBJICHUS, OOBSACHATh UX CYLIHOCTb
C TOYKH 3pEHUS aTOMHO-MOJIEKYJISIPHOIO YYCHHUS.

e OnpenenaTs NPU3HAKU XUMUYECKUX PEAKLUH, YCIOBUSA UX POTEKAHMUS.

e  OOBACHATH CYHIHOCTh (U3UYECKUX W XHMUYECKHUX SIBICHUH C TOUYKH
3pEHHUsI ATOMHO-MOJIEKYJIIPHOTO YYCHHUS.

e KraccupunupoBarb XHUMHUYECKHE peakuu (MO YHUCIYy U COCTaBY
pearupyomux 1 00pazyroIruxcs BELIECTB).

e CocraBiiath GpopMyIibl OWHAPHBIX BEIIECTB IO BaJCHTHOCTH M ONPEILIIATh
BAJICHTHOCTH 110 ()OPMYJIaM BEIECTB.

e PaccraBisaTh KOAQGHUIHUEHTH! B YPABHEHUSAX XUMUYECKUX PEaKIHii.

e (nenoBaTb  IpaBWJaM  IIOJIb30BAaHMS ~ XMMHYECKOM  IOCylIoM U
7a0opaTOpHBIM O0OpYJOBAaHUEM, a TaKXe IpaBuWiIaM oOpalleHus ¢
BEIIECTBAMM B COOTBETCTBUM C MHCTPYKUMSIMH II0 BBIIIOJIHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB.

e llcnonb3oBaTh MNpU BHIIOJHEHHM Y4YeOHBIX 3aJaHUil W B Ipoliecce
UCCIIENOBATEIBCKOW  IEATEIbHOCTH HAY4YHO-TIONYJIAPHYIO  JIMTEPATYPY
XUMHYECKOTO COAECPKAHNUs, CIIPAaBOYHBIE MaTepHalbl, pecypcsl MIHTepHeTa.

e BricTpauBaTh pa3BEPHYTHIE MUCBMEHHBIE U YCTHBIE OTBETBHI C OIIOPOW Ha
uHpopMalKi0 M3 y4eOHHMKAa W CIPAaBOYHBIX MAaTepHalioB, TI'PAMOTHO
HCIIOJIB30BaTh N3yUYEHHBIN MOHATUIHBIN alapaT Kypca XUMHAH

Uroro no pazueny 20;
Pa3znen 2. Baxkneiimme npeacTaBuTe/ Il HEOPraHMYECKHUX BeleCTB
2.1. | Bosnyx. Kuciaopon. Ilonstue 00 o e PacKpbIBaTh CMBICI M3y4aeMBIX TOHATHH M TPUMEHATH 3TH NOHATUS npw | 2,4,6

OKCHUAax

ONMCAHUHU CBOMICTB BEILIECTB U X IIPEBPALLICHUM.
e Xapakrepu3oBaTb (ONHUCHIBATh) COCTAaB BO3JyXa, (Qu3MYeckue u
XUMHUYECKHE CBOICTBAa KUCIOPOAA, CIOCOOBI €ro MOMy4eHHs], TPUMEHEHNE




1 3HAYCHHUC B MIPUPOJC U KU3HU YCTIOBCKA.

CpaBHUBATh peakIy TOPEHUS U MEJUIEHHOTO OKUCIICHUSI.

CoOupatp mpuOOpHl Ui MOJYYEHUS KHUCIOpOoJa (BBITECHEHHEM BOABI U
BO3]1yXa).

Pacrio3HaBaTh OMBITHEIM ITYTEM KHCIIOPOI.

Hcronp30BaTh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBICHUS (OPMYI
BEILIECTB, MOJICKYJISIPHBIX YpPaBHEHHH XMMUYECKHUX PEaKLIUil C ydacTHeM
KUCJIOPOJA.

OOBSCHATH  CYIIHOCTh  DKOJOTHYECKHUX  MpoOJeM, CBS3aHHBIX  C
3arpsi3HEHUEM BO3/1yXa.

CnenmoBarp mpaBuiaaM Oe3omacHOW pabOTel B J1a0OpaTopuu  TpU
MCII0JIb30BaHNU XMMHUYECKOHN NOCy/1bl U 000pYA0BaHNUs, a TAKXKE IIpaBUIaM
oOpalleHHs ¢ TOPIOYMMH BEIIECTBAMHU B OBITY.

HJIaHI/IpOBaTI) U OCYHICCTBJIATHL HAa MPAKTUKEC XUMHUYCCKHUEC DKCIICPUMCHTHI,
MMPpOBOANTD Ha6JHOI[eHI/I$I, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM SKCIICPUMECHTA.
VY4acTBOBaTh B COBMECTHOM padoTe B rpymie.

Hcnonp30BaTe TpW  BBHITOJHEHWHM Y4YEOHBIX 3aJaHUid M B TIpolecce
MCCIICIOBATEIILCKOW  JIEATENPHOCTH  HAYYHO-TIOMYJISAPHYIO  JIUTEPATypy
XMMUYECKOT'0 CO/IepIKaHus, CIIPaBOUYHbIE MaTepHalibl, pecypchl IHTepHeTa.
BeicTpanBath pa3BEpHYTHIE TMCBMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
nHpopMalMi0 U3 Y4eOHHMKA M CHPABOYHBIX MAaTEpUajoB, TPaMOTHO
UCIOJIb30BaTh U3yYEHHBIM MOHATUIHBIN annmapaT Kypca XUMUHU

2.2.

Boxopona.
IlonsiTHE 0 KHCIOTAX M COJIAX

PackpbIBaTh CMBICI M3y4aeMbIX HMOHATHH M MPUMEHATH 3TH MOHATHS MpPHU
OINKCAaHUM CBOMCTB BEIECTB U UX MPEBPAILEHUI.

XapakTepu3oBaTh (OMHMCHIBaTh) (U3NYECKHE U XUMHUYECKHE CBOMCTBA
BOJIOPO/1a, CIIOCOOBI €r0 NOJIY4YeHNUs], IPUMEHEHHE.

Cobupatp npubOp Ui NOTYYEHUST BOJOPOIA.

Hcnonp30BaTh XUMHUYECKYIO CHMBOJHUKY JJII COCTaBJICHUA (QOpMYI
BEIIECTB, MOJIEKYJSPHBIX YPAaBHECHHHA XUMHUYECKUX PEAKIHi C ydacTHEeM
BOJIOPOJA.

CnenoBarh mpaBwiaMm Oe3zonmacHoM pa®oTel B jabopatopuu  IMpU
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UCTIOJIb30BAaHUU XUMHUYECKOM MOCYABI U 000PYAOBaHUs, a TAKXKe MPaBHiIaM
oOpallleHus ¢ TOPIOYUMHU BEIIECTBAMHU B OBITY.

[InanupoBaTh M OCYLIECTBIISITh HA NMPAKTUKE XUMHUECKHE SKCIIEPUMEHTBI,
IIPOBOAMTDH HAOJIIO/IEHUS, JI€TaTh BBIBOBI 10 PE3yJIbTaTaM dKCIIEpUMEHTA.
VY4acTBOBaTh B COBMECTHOI paboTe B TpyIIIIe.

2.3.

KoanyecTBeHHbIe OTHOIIEHHUSI B
XUMHH

PackpeiBaTh CMBICII HM3y4acMbIX IOHATUH U TPUMEHATH OTH IOHATHS,
a TAK)Ke N3YYCHHBIE 3aKOHBI U TEOPUM Ul PELICHHS PAaCUETHBIX 3aady.
BbruncnsaTe MOJISIpHYIO Maccy BELIECTB; KOJIMYECTBO BELIECTBA, O0BEM
rasa, Maccy BEILECTBa;

ITpoBoAUTH pacy€Thl IO ypaBHEHUSAM XUMHUYECKHMX PEaKLUW: KOJIUYECTBA,
00BbEMa, Macchl BellecTBa IO M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
pPEareHTOB WX IIPOJYKTOB PEAKLIAH.

BricTpanBath pa3BEPHYTHIE NHUCBMEHHBIE U YCTHBIE OTBETBHI C OIOPOM Ha
uH- ¢dopManuio U3 y4eOHHMKA M CIPABOYHBIX MaTEpPHAJIOB, TPAMOTHO
MCII0JIb30BaTh U3yYEHHBIN NOHATUIHBIN anmapaT Kypca XUMHUU.

1,5,6

2.4.

Bona. PacrBopbl. Ilonsitue 00
OCHOBaHHUAX

PackppiBaTh CMBICT U3y4aeMbIX MOHATUN U NPUMEHSTHh 3TH IOHATUS IIPU
ONMCAHUU CBOMCTB BEILIECTB U UX IIPEBPALLICHUMN.

XapaxkTepu3oBaTh PU3NUYECKHE U XUMUYECKHE CBOWCTBA BOJBI, €€ POJIb KaK
pacTBOPUTENS B IPUPOIHBIX IIpOLEccaXx.

CocTaBisTh ypaBHEHHS XUMUYECKHUX PEAKIIMHA C y4aCTHEM BOJBI.
OOBACHATH  CYHIHOCTb ~ OKOJIOTMYECKHUX  MpoOJeM, CBSI3aHHBIX C
3arpsi3HEHUEM MPUPOJHBIX BOJI, CIIOCOOBI OYMCTKH BOJBI OT MpPUMECEH,
MepbI 10 OXpaHe BOJ| OT 3arps3HEHMSL.

[InanupoBaTh M OCYIIECTBIISITh HA NPAKTUKE XUMHUECKHE DKCIIEPUMEHTHI,
IIPOBOAMTDH HAOJIO/IEHUS, IeJaTh BBIBOBI IO PE3yJIbTaTaM dKCIIEpUMEHTA.
CnenoBare mpaBuiaM Oe3omacHoW paboOThl B J1abopaTopuu  MpHU
UCITOJIb30BAaHUU XUMHUYECKON TIOCY/IbI M 000PY/I0BaHMUSL.

[IpoBoANTH BBIYMCICHHUS C NPUMEHEHHUEM TMOHSATUS «MaccoBasl O
BEIIECTBA B PaCTBOPE.

Hcnonb30BaTe TpU  BBHINOJHEHUM Y4YeOHBIX 3aJaHMd W B Tpolecce

2,4,5




UCCIJIEI0BATENbCKON  JEATEIIBHOCTH HAyYHO-NOMYJISIPHYIO  JIMTEPATYPY
XUMHYECKOIO COJIEPKaHuUs, CIIPaBOYHbIE MaTepHaJIbI, pecypcsl IHTepHETa.
BeicTpanBaTh pa3BEPHYTHIE NUCBMEHHBIE M YCTHBIE OTBETBHI C OIIOPOM Ha
uHpopMannio H3 y4eOHHMKAa W CIPABOYHBIX MAaTEpPHaJOB, T'PAMOTHO
MCII0JIb30BaTh U3YYEHHBIN MOHATUIHBIN anmnapaT Kypca XUMUU

2.5. | OcHoBHbBIE KJIacChl

HEOPraHu4ecKux
coeTNHEeHu

KnaccugunupoBars n3ydaemble BEIIECTBA [0 COCTABY U CBOWCTBAM.
CocraBisath GopMyIIbl OKCHUIIOB, KHCIIOT, OCHOBAHUM, COJICH M HA3bIBATh UX
10 MEXKYHApPOIHON HOMEHKJIIATYypE.

[IporHo3upoBaTh CBOICTBa BEIIECTB Ha OCHOBE OOIMIMX XHUMHYECKHUX
CBOICTB M3yYEHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHH OTHOCSATCS.
CocTaBisiTh MOJIEKYJISIPHBIE YpaBHEHMSI peakUui, WIUIIOCTPUPYIOLINX
XMMHYECKHE CBOWCTBA M CHOCOOBI TOJYYEHHS BEIIECTB H3YYECHHBIX
KJIACCOB/TPYIIN, a TaKKe IMOATBEPKAAIOIINX TEHETHYECKYI0 B3aHMMOCBS3b
MEXy HUMH.

[1pon3BOAUTE BBIYKMCIICHHUS 10 YPABHEHUSAM XUMUYECKUX PEAKLIUN.
[InanupoBaTh U OCYHIECTBIATh HA IPAKTHUKE XUMUYECKHUE DKCIIEPUMEHTBHI,
IIPOBOAMTDH HAOJIIO/IEHUS, I€TaTh BBIBOBI 110 PE3yJIbTaTaM dKCIIEpUMEHTA.
CnenoBars mpaBuiaM Oe3omacHoi paboOThl B J1abOpaTopuu  MpHU
UCTOJIb30BAaHUU XUMHUECKOW MOCY bl U 000PYAOBaHUS.

Hcnonp30BaTh MpH BBHINOJIHEHWHM YYE€OHBIX 3aJaHUl M B Ipolecce
HCCJIEN0BATENBCKON  EATEIbHOCTH  HAYYHO-TIONYJSIPHYIO  JIMTEPATYPY
XUMHUYECKOTO COJIEpKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl IHTepHeTa.
BeicTpanBaTh pa3sBEpHYTHIE TUCBMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
nHpopMalMi0 U3 Y4eOHHMKA M CHPaBOYHBIX MAaTEpUajoB, TPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmnapaT Kypca XMMHUU.

3,5,6

Hroro no pazneny

Paznen 3. llepnoanyeckuii

3aKO0H

U

IMepuoauveckas cucreMa XHMHYECKHX 2JIEMEHTOB JA. .

CTpoelme aToMOB. XUMHU4YeCKasl CBsA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€aKIuu

Menaeieena.

3.1. | lepuonuveckunii 3aK0H

u

i

PaCKpLIBaTL CMBICJI IICPUOANYCCKOI'0 3aKOHA.
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Hepuoguueckas cucremMa

IloHuMaTe CylIeCTBOBAaHUE IEPUOJUYECKOM 3aBUCHUMOCTH  CBOMCTB
XUMHYECKMX  DJIEMEHTOB  (M3MEHEHHe  paJuycoB  aToMOB U
AJIEKTPOOTPHULIATEIBHOCTH) M UX  COEAMHEHUM OT  IOJIOKEHHs B
IIEPUOIUYECKON CUCTEME U CTPOCHHUS aTOMaA.

VYcTaHaBiIMBaTh CBS3b MEXKIY IOJOKEHUEM IEMEHTA B IEPHOAMYECKON
CUCTEME U CTPOEHUEM €ro aTroma (cocTaB U 3apsj sapa, oOlLIee YUCIIo
3JIEKTPOHOB U PacCHpeAeIeHUE UX 0 IEKTPOHHBIM CJI0SM).
[IporHo3upoBarh XapakTep MW3MEHEHHS CBOWCTB JJIEMEHTOB M UX
COCIMHEHUH 110 rpymmaM U nepuonam [leprnoandeckoil CUCTEMBI.
XapakTepHu30BaTb XMMUYECKHUE IEMEHTHI NIEPBBIX TPEX IEPUONOB, KaJHsl,
KaJIbLUs 1o ux II0JIO’KEHHUIO B [lepuoanueckon CUCTEME
. . Menneneena.

CnenoBars mpaBuiaM Oe3omacHoi paboTel B J1abOpaTopuu  MpHU
UCIOJIb30BAaHUU XUMHUYECKON IOCY/Ibl U 000PYI0BaHMUSL.

BeicTpanBaTh pa3sBEpHYTHIE TUCBMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
uHpopMalMi0 U3 Yy4eOHHMKA M CIPABOYHBIX MAaTEpUajoB, TIPaMOTHO
MCII0JIb30BaTh U3yYEHHBIN MOHATUMHBIN anmapaT Kypca XUMUH.
Hcnonp30BaTe MpH BBHIIOJHEHWH YYEOHBIX 3alaHMM TEKCThl y4eOHUKa,
cupaBouyHble  Marepuansl  (Ilepmogudeckyro  cucteMy  XMMHYECKHX
sanemertoB JI. 1. MenneneeBa, Tabiuily pacTBOPUMOCTH  KHUCIIOT,
OCHOBaHMM M COJEH B BOJAE, DJIECKTPOXUMHUYECKUN psAJl HANPSKEHUN
METaJlIOB).

Hcnonp30BaTh MpH BBHINOJIHEHWHM YYE€OHBIX 3aJaHUl U B Ipolecce
UCCIIENOBATEIBCKON  IEATEIbHOCTH HAY4YHO-TIONYJIAPHYIO JIMTEPATYPY
XUMHYECKOTO COAECPKAHNUs, CIIPAaBOYHBIE MaTepHalbl, pecypcsl MIHTepHeTa.

3.2.

XHMHYECKHX 2JIEMEHTOB
. 1. MenaeieeBa. Crpoenne
aToMa

XumMnueckas CBA3b.
OKucIuTeIALHO-

BOCCTAHOBUTEC/IBbHBIC PCAKINUH

PackpbIBaTh CMBICT H3y4a€MbIX TOHSATHIA.

Onpenenars BUJI XUMHYECKON CBSI3U B COEMHEHHH.

OrnpenensaTsh CTENeHb OKUCICHUSI XUMHUECKOTO dJIeMeHTa 1o (popmylie ero
COEIMHEHHUS.

Ornpenensrs 371eMEHT (BEIIECTBO) — OKHUCIMTENb U 3JIEMEHT (BEIIECTBO)
— BOCCTAHOBMTEIIb.
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e  OOBACHATH CYIIHOCTH NMPOLIECCOB OKUCICHHS U BOCCTAHOBJICHUSI.

e CoCTaBiATh 3JIEKTPOHHBIN OajaHC ¢ y4ETOM 4YHUCla OTJAHHBIX U MPHHSTHIX
AJIEKTPOHOB.

e (CocTaBisTh ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pEaKIny.

e lcnonp3oBaTh NMpH BBITOJHEHUM YYEOHBIX 33/JaHUN TEKCTHl y4eOHUKa,
CIPaBOYHBIE  MaTepuaibl  (MEPUOJUYECKYIO CHUCTEMY  XUMHYECKHX
anemeHtoB JI. 1. MenneneeBa, T1a0iuily pacTBOPUMOCTH  KHUCIIOT,
OCHOBaHUM M COJEH B BOJAE, DIEKTPOXUMHUYECKUN P HANPSKEHUN

METaJlIOB).
Wroro no pasneny: 15
Pe3epBHOE Bpems '_3'
OBILIEE KOJIMYECTBO YACOB IIO 68
[TPOTPAMME
9 KJIACC
Ne | HammenoBanue paszgenoB M TeM | Kos-Bo |(OcHOBHBIe  BHABI  JeSiITeJIbHOCTH  oOy4yamommuxcsi (Ha  ypoOBHe OcHoBHbIE
/1 | IPOrpamMMmslI YacoB |YHHBEPCAJIbHBIX YU4eOHBIX AeiicTBHI) HaNpaBJICHUSA
BOCIIUTATEIbHOM
AeATEeJbHOCTH
Paspnen 1. BemecTBo 1 XuMHu4ecKHe peakul
1.1. | loBTOpEHHUE U yriIy0JIeHHe 3HAHUIA 5 e XapakTepu3oBaTh XUMHYECKUE JJIEMEHTHI TIEPBBIX TPEX TIEPHOI0B, Kanus u | 1,2,3

OCHOBHBIX pa3aejioB Kypca 8
KJ1acca

Kalblusg MO uX mnojoxeHuto B [lepuognueckoit cucreme JI. . MeH-
JieliecBa.

e KrnaccudummpoBath W Ha3pIBaTh HEOPTAHMUYECKHE BEIMIECTBA H3YYCHHBIX
KJIaCCOB.

e OmnuceBaTh 00IIME XUMUYECKHE CBOIMCTBA BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKJIATh CBOWCTBA MPUMEpPAa MU MOJEKYISIPHBIX YPAaBHEHUH XHUMH-




YECKUX PEAKLUN.

OnpenensaTe BHJ XUMUYECKOW CBSI3M M TUIl KPUCTAUIMYECKOM PEIIETKU
BELICCTBA.

IIporHo3upoBaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpanBath pa3BEPHYTHIE NHCBMEHHBIE U YCTHBIE OTBETBHI C OIOPOM Ha
uHpopMaLKl0 M3 y4yeOHMKAa U CIPABOYHBIX MaTEpUAIOB, TI'PAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN MOHATUMHBIN alllapaTr Kypca XUMHUH.
Hcnonb30BaTe NpU BBHINOJHEHUMM Y4YEOHBIX 3aJaHMd W B Ipolecce
UCCIJICIOBATEIBCKON  JEATEIIBHOCTH  HAy4YHO-NIOMYJISIPHYIO  JINTEPATYPY
XUMHYECKOIO COACPIKAHUs, CIIPAaBOYHBIE MaTepuasl, pecypcsl MHTepHeTa.

1.2. | OcHoBHBIE 3aKOHOMEpPHOCTH 4 e PacKpbIBaTh CMBICI M3Y4aEMBIX TOHATUH ¥ NPUMEHATH 3TH NoHATus npu | 1,2,5
XHMHUYECKHX peakuui B OINMCAHUU CBOWCTB BEILIECTB U UX NIPEBPALLICHUI.
e KuaccupuuupoBaTb XMMUYECKHE PEAKLIUH 110 PA3IMYHBIM IPU3HAKAM.
e VYCTaHaBIMBAaTh 3aBHCHUMOCTh CKOPOCTHM XUMHUYECKOM pPEaKkUUH OT
pa3anyuHbIX (PAaKTOPOB.
e JIporHo3upoBaTh BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B
pa3IMYHBIX yCIOBHSIX.
e Ompenensarb OKUCIUTETs U BoccTaHOBUTEND B OBP.
e CocTaBisATh 3JIEKTPOHHBIN OanaHC peaKuu.
e [Iponu3BOAUTH BBIUHUCIEHUS 10 XMMUYECKUM YPABHEHUSIM.
e BricTpauBaTh pa3BEPHYTHIC MUCBMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
uHpopMalMi0 M3 y4eOHHMKAa W CIPABOYHBIX MAaTepHalioB, TI'PAMOTHO
HCIIOJIB30BaTh N3YUYEHHBIN MOHATUIHBIN anmapaT Kypca XMMHUU.
e llcnonb3oBaTh MNpU BHIIOJHEHHM Y4YeOHBIX 3aJaHUil W B Ipoliecce
UCCIIENOBATEIBCKON  IEATEIbHOCTH HAYYHO-TIONYJIAPHYIO  JIMTEPATYPY
XUMHYECKOTO COAECPIKAHMUs, CIIPAaBOYHBIE MaTepualbl, pecypcsl FIHTepHeTa
1.3. | DnexkTposuTHYECKas |8| e PackpeiBaTh CMBICI H3y4aeMbIX [OHATHH, a Takxke cMbicia Teopuu | 4,5,6
AUCCOLUALMSA. XumMnyeckue - ANEKTPOJIUTUYECKON AUCCOLUALINH.

peakuuu B pacTBopax

OOBICHATH MMPUYIHUHEI 3JICKTPOIIPOBOAHOCTHU BOJAHBIX PACTBOPOB.
CocTaBiiTh YpaBHCHUA AUCCONMUAIIUU KUCIIOT, menodyend u COJ'ICfI, ITIOJIHBIC




U COKpaul€HHbIE WOHHBIC YPAaBHEHHUS XUMUYECKMX pPEaKLUNd HOHHOIO
oOMeHa.

IInanupoBaTh U OCYLIECTBIATh HA IPAKTUKE XUMUYECKUE DKCIIEPUMEHTBI,
IIPOBOAMTDH HAOJIIO/IEHUS, JI€TaTh BBIBOBI 10 PE3yJIbTaTaM dKCIIEpUMEHTA.
CnenoBars mpaBuiaM Oe3omacHoi paboTel B J1abOpaTopuu  MpHU
MCII0JIb30BAaHNU XUMHUYECKOM MOCY/bl U 000pYIOBaHUS.

ITpon3BOIUTH BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
uHpopMaLKl0 M3 y4eOHHMKAa U CIPABOYHBIX MAaTepHaloB, TI'PAMOTHO
HCIIOJIB30BaTh N3YYEHHBIN OHATUWHBIN anapaT Kypca XMMHUU.
Mcnonb30BaTe NpU  BBINOJHEHUMM YYeOHBIX 3aJaHMi W B Ipolecce
HCCJIEOBATEIbCKON  JEATEIIBHOCTH  HAy4YHO-NIOMYJISIPHYIO  JINTEPATYPY
XUMHYECKOTO COACPKAHUs, CIIPAaBOYHBIE MaTepHUalbl, pecypcsl MIHTepHeTa.

Uroro no pazneny

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU S

2.1.

Oomas XapaKTepUCTHKA
XuMHu4yeckux 3djgemMeHToB  VIIA-
rpynnsl. I'anorenst

OOBsACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAIJIOB U
UX COCIMHEHMH B Ipelenax MaJblX INEpPUOJOB U TJIaBHBIX IOATPYIII
Ilepnonnueckoi CUCTEMBI XUMHYECKUX 3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu30oBaTh PU3NYECKHE U XMMHUECKHE CBOMCTBA MIPOCTHIX BEIECTB
rajoreHoB (Ha MpHMEpe XJIOpa) M CIOXKHBIX BEIIECTB (XJIOPOBOAOPOJA,
XJIOpHUJla HATpHsl), CHOCOObI MX TOIY4YEHHs, IPUMEHEHUE U 3HAaYeHHE B
MIPUPOJIE U )KU3HU YEIIOBEKA.

OmnpenensTh raloreHu1-MoHbI B pacTBOpE.

[InanupoBaTh M OCYHIECTBIATh HA NMPAKTHUKE XUMUYECKHE dKCIEPUMEHTHI,
IIPOBOAMTDH HAOIIOIEHUS, IeJaTh BHIBOBI IO PE3yJbTaTaM dKCIIEpUMEHTA.
CnenoBars mpaBuiaM Oe3omacHoW paboOThl B J1abOpaTopuu  MpHU
UCIIOJIb30BAaHUU XUMHUYECKON TIOCY/IbI M 000PYI0BaHMUSL.

BeicTpanBath pa3BEpHYThIE TMCBMEHHBIE M YCTHBIE OTBETHI C OIOPOW Ha
uHpopMalMi0 U3 Y4eOHHKAa U CIPaBOYHBIX MaTepHalioB, I'PaMOTHO
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UCIIOJIB30BaTh U3YYEHHBIN IOHATUMHBIN alapaT Kypca XUMHUU.

Hcnonb30BaTe NpU BBIIOJHEHUMM Y4YeOHBIX 3aJjaHMd W B Ipolecce
HCCIJICOBATEIbCKON  JEATEIIBHOCTH  HAy4YHO-NIOMYJISIPHYIO  JIMTEPATYPY
XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHbIC MaTepHUalbl, pecypcsl VIHTepHeTa

2.2.

Oo0man
XHUMHYECKUX

XapaKTepUCTUKA
yjeMeHTOB  VIA-

rpynnbl. Cepa u eé coeuHeHus1

OObsICHATH O0IIKME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB
VIA-rpynnel ¥ uX COeIMHEHUN C Y4ETOM CTPOEHHUS UX aTOMOB.
Xapaktepu3oBaTh (U3NUYECKHE U XUMHUYECKHE CBOHCTBA IMPOCTOTO
BELIECTBA CEPBl U €€ COEUHEHUM (CEpOBOAOPOJA, OKCUIOB CEPBl, CEPHOI
KHUCTIOTHI, CyIb(aToB), CIOCOOBI UX MOJNy4YEHUs, IPUMEHEHNUE U 3HAUCHUE
B IIPUPOJIE U )KU3HU UEJIOBEKA.

OnpenensaTh HaTU4KE CyIb(aT-HOHOB B PACTBOPE.
OOBSICHATh  CYIIHOCTh  JKOJOTHYECKHX  MpoliieM,
nepepaboTKO COeAMHEHUI CEpBI.

[InanupoBaTh M OCYLIECTBIISITh HA MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MIPOBOAMTDH HAOIIOICHUS, IeJIaTh BBIBOBI IO PE3yJbTaTaM dKCIIEpPUMEHTA.
CnenmoBarp mpaBuiaaM Oe3omacHOW pabOTBl B J1a0OpaTopuu  TpU
MCII0JIb30BaHNU XUMHUYECKOM MOCYy/Ibl U 000pyI0BaHUS.

ITpon3BOIUTE BEIYUCIIEHUS [0 XUMUYECKUM YPABHEHMSIM.

Hcnonb30BaTe MpH BBHIOJHEHWM YUEOHBIX 3aJlaHMM TEKCThl ydeOHUKa,
cupaBouHsle  Martepuansl  (Ilepumoguueckyro  cuUCTeMy  XMMHYECKHX
anementoB /. U. MenneneeBa, T1abnuily pacTBOPUMOCTH KHCIOT,
OCHOBAaHMM M COJIEM B BOJAE, OJJIEKTPOXUMHUUYECKUU PsJ HaIpPsKEHUN
METaJlIOB).

Hcnonb30BaTh NpU BBHINOJHEHUM Y4YeOHBIX 3aJjaHMd W B IHpoliecce
UCCIJIEIOBATEIbCKON  JEATEIIBHOCTH  HAy4YHO-NIOMYJISIPHYIO  JINTEPATYPY
XUMHUYECKOT0 COJIepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa

CBA3aHHBIX C
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2.3.

Oo6masn

XHMHYECKHX
rpynmnsl.
COeTHHEHUS

A3or,

XapaKTepUCTHKA
3JIEMEHTOB VA-

dochop um wmux

OOBbsiCHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB AJIEMEHTOB
V A-TpymIibl ¥ UX COSTUHEHHUH ¢ y4E€TOM CTPOSHUS MX aTOMOB.

Xapaktepu3oBaTh (PU3NUECKHUE U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB
azora u ¢ocdopa U UX COCTUHEHUA (aMMHaKa, COJeH aMMOHUS, a30THOU
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KHUCJIOTHI, HUTpaToB, okcuaa ¢ochopa(V) u ¢dochopHOl KHUCIOTHI,
docdaroB), crmocoObl UX MOJYYCHHS, MPUMEHCHUE W 3HAYCHUE B TIPUPOJIC
Y JKU3HU YeJI0BeKa.

Onpenenstb MOHBI aMMOHUS U (ocdaT-uoHBI B pacTBope. 6 OOBACHATH
CYIIHOCTh 9KOJOTMYECKHX MpoOJieM, CBS3aHHBIX C HaXOXKJIECHUEM
coenuHeHUH a3ota u Gpochopa B OKpyKaroliei cpeae.

[InanupoBaTh M OCYIIECTBISATh HA MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJIUTH HAOIOCHNUS, JIeNIaTh BBIBOJBI 10 PE3yIbTaTaM 3KCIIEPHUMEHTA.

CnepoBarh mpaBwiaMm Oe3onmacHoM pa®oTel B jabopatopuu IMpu
UCIOJIb30BAaHUU XUMHUYECKOM MOCYIbI U 000pYI0BaHUS.

[Tpon3BOINTH BHIYMCIICHHUS TI0 XUMUYECKUM YPABHEHUSIM.

Hcnonp30BaTe MpH BBHIIOJHEHWH YUYEOHBIX 3alaHMM TEKCThl y4eOHUKa,
CIpaBOYHBIE Marepuaibl  (TMEPUOJMUECKYI0O CHCTEMY  XHMHUYECKHUX
sanementoB J[. U. MenneneeBa, Ta0Onuily pacTBOPHUMOCTH KHCIOT,
OCHOBaHUM H COJEH B BOJAE, DJIECKTPOXUMHUYECKHM psi HaIpPsHKCHUU
METaJlIOB).

Hcnonp30BaTe TpW  BHINOJHEHWHM YYEOHBIX 3aJaHMd W B Tpolecce
MCCIICIOBATEIILCKOW  JIEATENBHOCTH  HAYYHO-TIOMYJSAPHYIO  JIUTEPaATypy
XMMUYECKOT'0 CO/IEpIKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa.

2.4.

Oomas
XUMHUYECKHUX
rpynmnel.
Yraepon wu
COeIMHEeH U

XapaKTepHCTHKA

3JIEMCHTOB

KpeMHHUil

Hu

IVA-

HX

OOBsACHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB
IVA-rpynnel 1 UX COETMHEHUM C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepHu3oBaTh (PU3NYECKHE U XMMUUYECKHE CBOMCTBA MPOCTHIX BELIECTB
yriepoja U KpeMHHUS U MX COEAMHEHHH (OKCHAOB YIJIepoja, YrojlbHOU
KHUCIIOTBI, KapOOHAaTOB, OKCHJA KpPEMHHUS, KPEMHHMEBOM KHCJIO ThI,
CHJINKATOB), CIIOCOOBI UX MOJIY4YEeHHUs, TPUMEHEHHE U 3HaUEHHE B NMPUPOJIe
Y KU3HH YEJI0BEKA.

OnpenensaTs kKapOOHAT- M CUIIMKAT- HOHBI B PaCTBOPE.

OOBACHATH  CYHIHOCTh  JKOJIOTUYECKUX  IpOOJeM,  CBSI3aHHBIX €
HAaxO0KJIEHUEM YTIIEKHCIIOrO ra3a B OKpYyKarolen cpele.

NnnrocTpupoBaTh B3aMMOCBSI3b HEOPTAHMUYECKUX COCAUHEHUN yriepoja u
OpPraHNYECKHUX BEIECTB.

3,5,6




[InanupoBaTh U OCYHIECTBISATh HA MPAKTHKE XUMUYECKUE SKCIEPUMEHTHI,
MIPOBOAMTDH HAOIIOICHUS, IeJaTh BBIBOBI M0 PE3yJIbTaTaM dKCIIEpUMEHTA.
CnepoBarh mpaBwiaMm Oe3onmacHOM pa®oTel B jaboparopuu  IMpu
MCII0JIb30BaHNU XUMHUYECKOM MOCY/1bl U 000pYI0BaHUS.

Hcnonp30BaTh MpU BBIMOJHEHUU Y4E€OHBIX 3a/laHUi TEKCThl yueOHHKa,
cupaBouyHble  Marepuanbl  (Ilepmogudeckyro  cucteMy  XUMHYECKHUX
sanementoB JI. 1. MenneneeBa, Ta0iuily pacTBOPUMOCTH  KHUCIIOT,
OCHOBAaHMH M COJIEH B BOJIe, DJICKTPOXMMHUYECKUH psii HaNPSKEHUI
METAJIJIOB).

Hcnonp30BaTh MpH BBHINOJTHEHUHM YYE€OHBIX 3aJlaHUl W B Ipoliecce
HCCJIEIOBATENILCKOM  EATENIbHOCTH  HAYYHO-TIOMYJISIPHYIO  JIUTEPATYpPy
XUMHYECKOI'0 COJIEpKaHusl, CIIPaBOYHbIE MaTepHallbl, pecypchl IHTEpHeTa.

Uroro no pazneny 24
Pazgen 3. MeTa/uibl M HX COeTUHEHU S
=
3.1. | O61me cBoOiicTBA METALJIOB 4 PackpbIBaTh CMBIC M3y4aeMbIX MOHATHH W MPUMEHATH TU moHsTus npu | 1,2

ONMCAHUHU CBOMCTB BEILIECTB U UX IIPEBPALLICHUM.

OOBbsICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIE€MEHTOB-
MeTaJl JIOB U UX COEIMHEHUHN C Y4ETOM CTPOCHHMS UX aTOMOB.
XapakTepHu30BaTh CTPOCHHUE METAIIIIOB, O0IMe (PU3NUECKUE U XUMUYECKHE
CBOMCTBA METAJIOB.

XapakTepHu30BaTh 00IIKE CITOCOOBI MOTyYEHHsI METAJLIOB.

CnenoBars mpaBuiaM Oe3omacHoi paboTel B J1abOpaTopuu  MpHU
UCIOJIb30BAaHUU XUMHUYECKON TOCY/IbI M 000PY/I0BaHMUSL.

[Tpon3BOUTH BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHHUSM.

Hcnonp30BaTh Mpu BBITOJHEHUU Y4E€OHBIX 3a/laHUi TEKCThl ydyeOHUKa,
cupaBouyHble  Marepuansl  (Ileppogudeckyro  cucteMy  XUMHYECKHX
sanementoB JI. 1. MenneneeBa, Ta0iuily pacTBOPUMOCTH  KHUCIIOT,
OCHOBaHMUM M COJEH B BOJAE, DIEKTPOXUMHUYECKUN psAJl HANPSKEHUN
METAJIJIOB).

Hcnonp30BaTh MpH BBHINOJIHEHWHM YYe€OHBIX 3aJaHUl M B Ipolecce




UCCIIENOBATEIBCKOM  EATEIbHOCT HAY4YHO-IIONYJIIPHYIO  JIMTEPATYPY
XUMHYECKOIO COJIEPKaHuUs, CIIPaBOYHbIE MaTepHaJIbI, pecypcsl IHTepHETa.

3.2.

Bakneiimmme MeTalILI H = HX
CcoOeIUHEHU ST

OOBsACHATH 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB JIEMEHTOB-
METAJIJIOB B IpyNnax U UX COECAUHEHUH C YYETOM CTPOEHHMS MX aTOMOB.
XapakTepu30oBaTh (PU3NYECKHE U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB U X COSAMHECHH (OKCHIOB, THIPOKCHIIOB, COJICH), CTOCOOBI HX
IIOJIyYEHUs, IPUMEHEHUE U 3HAYECHUE B IIPUPOJIE U KU3HU YEIIOBEKA.
Pacnio3sHaBaTh ¢ MOMOIIBIO KayeCTBEHHBIX PEAKIMI HOHBI METAJJIOB
(MarHus, amOMUHUSA, IIUHKA, JKEJI€3a, MEJH).

[InanupoBaTh ¥ OCYIIECTBIISTh HA NIPAKTUKE XUMHYECKHE DKCIIEPUMEHTBI,
IPOBOJUTH HAOJIOCHHUS, JIe1aTh BBIBOBI I10 pe3yJIbTaTaM SKCIIEPUMEHTA.
CnenmoBarp mpaBuiaM Oe3omacHOW pabOThl B J1a0OpaTopuu  TpHU
MCII0JIb30BaHNU XUMHUYECKOM MOCYy/bl U 000pYI0BaHUS.

ITpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEPHYTHIE MMUCHMEHHBIE U YCTHBIE OTBETBHI C OIOPOM Ha
uHpopMalM0 U3 Yy4yeOHHMKA M CIPaBOYHBIX MAaTEpUaoB, TIPaMOTHO
HCIIOJIB30BaTh N3YYEHHBIN OHATHUWHBIN aniapaTr Kypca XMMHUU.
Hcnonb30BaTh NpU BBHINOJHEHUM Y4YeOHBIX 3aJjaHMd W B IHpoliecce
HCCJIEIOBATENICKON  EATENIbHOCTH  HAyYHO-TIOMYJISIPHYIO  JIMTEPATYPY
XMMHUYECKOTO COAEPKaHUs, CIIPAaBOYHbIE MaTepHallbl, pecypcsl HTEpHETA.

2,3

Hroro no paszzneny:

Pasznen 4. Xumus u oxkpy:kamomas cpeaa

4.1.

BemecTBa n MaTepualibl B KU3HU
Ye€JI0BECKA

XapakTepu3oBaTh poOJb XHMHUU B Pa3iMuHbIX cdepax AesTeIbHOCTU
JIOJIeil, OCHOBHBIE BEIIECTBA U MaTepUalbl, NMPUMEHSEMbIE B IKU3HU
COBPEMEHHOT0 YEIIOBEKA.

OOBsICHATH yci0BUS 0€30MacHOr0 UCHOIb30BAaHUS BEUIECTB U XMMHUECKUX
peaxiuii B ObITY.

AHaM3UpoBaTh M KPUTHUYECKHU OIIEHWBATh HH(POPMALMIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEJIBCKOIO X034MCTBA, TPAHCIIOPTA U Jp. HA COCTOSIHUE

3,4




OKPYXKAarOILEH Cpebl.

VYMeTp OKa3blBaTh IEPBYIO IIOMOLIb IIPM XHMHUYECKHUX OXKOTax U
OTPaBJICHUSX.

[lpunumare y4yacTHe B OOCYKICHHH MpoOJieM XMMHYECKOH U
HKOJIOTUYECKOM HAIPaBICHHOCTH, BBICKAa3bIBaTh COOCTBEHHYIO MO3ULIHUIO
1o mpobIeMe U mpeaaraTb BO3MOKHBIC TTYTH €€ pelIeHusl.

Hroro no pazneny: i3]
PesepBHOE Bpems '_4'
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME




Ne HanmenoBaHue pasiesioB U TEM MPOrpPaMMBbI Kon-Bo Jlata mpoBeeHUs OcHOBHBIE BU/IBI IEITETLHOCTH 00ydJaronmxcs (Ha
n/n 4acoB 110 WIaHy | o haKTy YPOBHE YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIN)
Pasjen 1. [lepBonayanbHblie XumMuieckue nouaTus (20 v)
Tema 1.1 5 e PackpbIBaTh CMBICIT H3y4a€MbIX TOHSATHIA.
e PackpbiBaTh poJib XUMHUU B TPUPOJE U KU3HH
Xumus — easxcnasa odaacmep ecmecmeo3Inanus u YeJI0BEKa, €€ CBA3b C APYTrMMU HayKaMu.
NPAKMUYECKOU OeAmeNbHOCHU 4el06eKa e Paznuuarh 4KCTHIE BEIIECTBA U CMECH; OJHOPOIHBIE 1
1 | Ilpenmer xumun. Ponb XMMHUM B KU3HU YeJIOBEKa. 1 8a-05.09 HEOJTHOPOIHBIE CMECH.
Xumus B cucTeMe Hayk. Meronpl mosHanus B e Paznmuath GU3NYECKHE U XUMUYCCKUE SIBIICHHUS.
XUMHH. e OmpenensaTh NPU3HAKH XUMHYCCKAX PEAKIHHA U
2 | Tena u BemectBa. dusnyeckue CBOMCTBA 1 8a-07.09 YCIIOBHS MX IPOTEKAHHSL.
BEIIECTB. AIPEraTHOE COCTOSHHE BEUISCTB. e CrenoBaTh IpaBWIaM IOJB30BAHUS  XMMHUYECKOM
qI/ICTI{e BemecTBa u cMecu. CriocoOsl pasieneHus Hocy/10i 1 71a60PaTOPHBIM 0GOPYIOBAHHEM, a TAKKe
cMmeceil. duznueckrue U XUMUYECKUE SIBJICHHUS. NpaBHiaM OGPAIIEHNS ¢ XUMHYECKHMH BEIIECTBAMH B
HpI/I3HaE<I/I U YCJIOBHA NIPOTEKAHU XUMHUYECKHUX COOTBETCTBUU C HHCTPYKLHUS MH IO BBINOJIHEHHUIO
PCaKuiny. HPaKTHYECKUX PadoT.
3 3HaIiOMCTBO C IpaBUJIaAMHU 6esonevLCHocm u 1 8a-12.09 o TlnamupoBarh - MPOBOJHTE XUMI9ECKHMi
npuémamu paboThl B XUMUYECKOH JTAOOPaTOPHH. HKCIIEPUMEHT 10 U3YYEHHIO U OMUCAHUI0 (PU3UIECKHIX
CBOMCTB BEIECTB, CIIOCOOOB pasJelieHus cMmecei
4 | Jlaboparopuas padora Nel 1 8a-14.09 BEIIIECTB ’
«Onucanne pU3NYECKUX CBOWCTB BELIECTB. .
e lcnonp30BaTh IpU BBHIOJHEHUN YYEOHBIX 3aJlaHUHA U
PazneneHne cMecH ¢ MOMOIIbI0 MarHUTa .
- B TIpOIECCEe  HCCIIEAOBATENLCKOW  JIESTENbHOCTH
5 | IlpakTnyeckasi padora Nel «Pa3nenenue cmeceit 1 8a-19.09

(Ha mpuMepe OYMCTKU TOBAPEHHOM COJIN )»

HAy4YHO-TIOMYJISIPHYKO  JIUTEpaTypy  XUMHYECKOIO
COZIEpXKaHUsA, CIPABOYHBIE MaTepuaibl, pPECypChl
WNHurepHera.

BeicTpanBate pa3BEpHYTHIE INHUCBMEHHBIE U YCTHBIE
OTBETHl C OMOpOM Ha MH(POPMaLMI0O U3 ydyeOHHMKa U
CIPAaBOYHBIX MAaTE€pPHAJIOB, TPAMOTHO HCIIOJIb30BATh
V3YYEHHBIN NOHITUIHBIN almapaT Kypca XUMHAH




Tema 1.2.

Bemecmea U xumuieckKue peakyuu

10

6 | ATOMBI 1 MOJIEKYJIbl. XUMUYECKHE DIIEMEHTHI. 1 8a-21.09
3HaKy (CMMBOJIBI) XUMHYECKUX JIEMEHTOB.

7 | IlpocThie u COXKHBIE BelecTBa. ATOMHO - 1 8a-26.09
MOJIEKYJISIPHOE yUCHHE.

8 | Xumuueckas popmyna. BageHTHOCTS aTOMOB 1 8a-28.09
XMUMHYECKUX 3JIEMEHTOB.

9 3aKOH NOCTOSHCTBA COCTaBa BEIIECTBA. 1 8a-03.10

10 | OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAS 1 8a-05.10
MOJIeKyJIsipHas Macca. MaccoBast 101
XMMHYECKOTO 3JIEMEHTa B COCTMHEHHH.

11 | AaMuHHMCTpPaTHBHAsI KOHTPOJILHAsI padoTa 1 8a-10.10

12 | ®usnyeckue U XMMUYECKHUE SBICHUS. 1 8a-12.10
Xumnueckas peakuus. [IpusHaky u ycioBus
NPOTEKAHUS XUMUYECKUX PEAKIUH.

13 | Xumuueckue ypaBHeHUs. THUIIBI XUMHUYECKUX 1 8a-17.10
peakuuii (CoeInHEHHs, Pa3IOKEHHSI, 3aMeIeHUs,
obmeHa).

14 | 3akoH coxpaHeHHUs1 Macchl BeniecTs. M. B. 1 8a-19.10

JIOMOHOCOB — YUYEHBI-IHIIUKIIONIEIUCT.

IIpyuMeHsTh €CTECTBEHHO-HAyYHbIE METO/IbI I03HAHUS
(B TOM uucie HaONIOJEHHE, MOJCIMPOBAHUE,
HKCIEPUMEHT) U OCHOBHBIE ONEpalMy MBICIUTEIbHON
NeSITeIbHOCTH  (CpaBHEHHWE, KiacCH(pUKanus) Ais
U3y4YEHHsI BELIECTB U XUMHUECKUX PEAKIIUHI.
PackpsIBaTh CMBICII U3y4aeMBbIX MOHATUM U 3aKOHOB U
OPUMEHSATh 3TH TOHSATHS TPH ONUCAHUU CBOWCTB
BEIIIECTB U UX MPEBPAILECHUH.

Paznuuath (usnyeckne W XUMHYECKHE SIBJICHUS,
OOBSACHATh HUX CYLIHOCTb C TOYKHM 3PEHMS] aTOMHO-
MOJIEKYJIsIpHOro ydeHus.  OmnpenensTb NpU3HAKU
XUMHUYECKUX PEAaKLUN, YCIOBUS UX MPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3MUECKUX M XUMHUYECKHUX
SBJICHUA C TOYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO
YUEHUS.

KnaccugunupoBarh XuMHUYeCKHe peakuu (110 YUCITY
Y COCTaBY pearupyrommx 1 00pa3yroumxcs BEIeCcTB).
CocraBiaTh (QopMynbl OMHAapHBIX BELIECTB IO
BAJIEHTHOCTH M  ONpPEIENsATh  BAJIEHTHOCTb  I10
dbopmynaM BEIIECTB.

PaccraBnsate  KOXQPHUUMEHTHI B
XUMHUYECKHX PeaKIuil.

CnenoBaTh TmpaBWiIaM TIOJb30BAaHUS XUMHYECKOMN
MOCy/I0M 1 1ab0paTOPHBIM OOOPYIOBAHHEM, A TAKKE
npaBUiIaM OOpaIlIeHUs C BEIECTBAMU B COOTBETCTBUH
C UHCTPYKUUSIMH IO BBIMIOJHEHUIO Jab0paTOpHBIX
XMUMHUYECKHUX OIBITOB.

Hcnonp30BaTh IpU BHIOJHEHUH Y4€OHBIX 3aJjaHUM U
B IpoIlecce HCCIEAOBATEIbCKON  JesTeNbHOCTH

YpaBHEHUSAX




15

KonTpoasnas padora Nel no teme:
« IlepBoHavanbHbIe XUMHYECKHE IOHATHS»

8a-24.10

HAy4YHO-TIOMYJISIPHYKO ~ JIUTEpaTypy  XUMHYECKOIO
COJIEp)KaHus, CIPAaBOYHBIE MaTepHalbl, PECYpChl
WNutepnera.

BricTpauBath pa3BEpHYTHIE NHCHMEHHBIE U YCTHBIE
OTBETHI C OMOpPOl Ha WMHPOpPMALMIO U3 Y4eOHHKA U
CIPABOYHBIX MATE€PHAJIOB, TPAMOTHO HCIIOJIB30BAThH
W3Y4YEHHBIN NOHATUIHBIN anmapaT Kypca XUMHUU.

Pazgen 2. Basknenn

HE NMPEACTABUTEC/IN H

eoprannveckux Bemectn (30 )

Tema 2.1
Bo3zoyx. Kucaopoo. Illonamue 06 okcuoax

5

16

Boznyx — cmecs razos. CocTaB Bo3ayxa.
Kucnopon — anemeHT u npocroe BemecTBo. O30H
— QIJIOTpONHAast MOAU(UKAIUS KHCIOPOa.
Haxoxnaenue kucnopoia B mpupojie, puandeckue
U XUMHUYECKUE CBOMCTBA (PEeaKLMK OKUCIEHMUS,
ropeHue). Y cioBus BO3HUKHOBEHUS U
npekpaimeHus ropeans. [lonstae 00 okcugax.

8a-07.11

17

Crioco0b! nostyyeHust KUcaopoja B 1adopaTopuu U
npoMelnuieHHOCTH. [Ipumenenne kucnopoa.
KpyroBopot kucioposa B Ipupoe.

8a-09.11

18

TennoBoii 3¢ ekt XuMudeckoil peakiuu,
MOHATHE O TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U
SHIOTEPMUYECKHUX PEAKLIUAX.

8a-14.11

19

TonnuBo (He(Th, yroiab U MeTaH). 3arpsisHeHNE
BO3/1yXa, CIIOCOOBI €0 MPEJOTBPALICHHUS.
VYcunenne napHukoBoro 3¢ dekra, pa3pylieHme
030HOBOTI'O CJIOS

8a-16.11

20

IIpakTuyeckas padora Ne 2. [Tonyuenue u
coOMpaHue KUCI0Poa, U3yUYEeHHE €ro CBOMCTB.

8a-21.11

PackpeiBath  cMbBICT ~ M3y4aeMbIX  IOHSATUH U
MPUMEHATh JTH TIOHATHS TPU OINUCAHUU CBOMCTB
BELLECTB U UX IPEBPALLECHUMN.

XapakTepu3oBaTh (ONHMCBIBaTh) COCTaB BO3/AyXa,
¢u3znyeckue M XHMHUYECKHE CBOMCTBA KHCIOpOJaA,
CrocoObl €ro MOJIy4eHHs, NMPUMEHEHHE U 3Ha4YCHHE
B IIPUPOJIE U )KU3HU UEJIOBEKA.

CpaBHMBaTh peakUMM TOPEHUS W  MEIJICHHOTO
OKHCJICHHUS.

Cobupate mnpubOpsl A7 TMONYYEHHUS KHUCIOpOJa
(BBITECHEHHEM BOJIbI U BO3YXQ).

Pacrio3HaBaTh ONBITHBIM YTEM KHUCIOPO.
Hcnonp30BaTh  XMMHUYECKYIO  CUMBOJIUKY  JJIs
cocTtaBlieHUs (OpPMYJ  BEIIECTB, MOJIEKYJISPHBIX
YpaBHEHUH XHUMHUYECKUX PpPEAKIUH C y4dacTHUEM
KHCIIOpO/ia.

OOBSACHATH  CYIIHOCTb JKOJIOTMYECKUX IpobiieMm,
CBSA3aHHBIX C 3arpPsI3HEHUEM BO3/yXa.

CnenoBate mpaBwiaM Oe3omacHod  paboOTel B
nabopatopud TNpU  HUCMOJIb30BAaHUM  XUMHUYECKOU
nocyapl ©  OOOpyHOBaHWs, a Takke MpaBUiIaM
oOpallleHus ¢ TOPIOYMMHU BEIIECTBAMHU B OBITY.
[InanupoBaTh ¥  OCYIIECTBISATH HAa  MPAKTHKE
XUMHUYECKHE IKCTICPUMEHTHI, MIPOBOJIUTH
HAONIO/IEHUs, JieJaTh BBIBOJBI 1O pe3yibTaTam




HKCIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOH paboTe B rpymIie.
Mcronb30BaTh MU BBHIIOJIHEHUH YYEOHBIX 3aJaHUA U
B IpOIECCE  MCCIEAOBATEIbCKOM  JESTEIBHOCTH
HAy4YHO-NIOMYJISIPHYKO  JIUTEpaTypy  XUMHYECKOIO
COJIEp)KaHus, CIPAaBOYHBIE MaTepHallbl, PECypCHI
WNutepnera.

BricTpauBath pa3BEpHYTHIE NHCHMEHHBIE U YCTHBIE
OTBETHI C OMOpPOl Ha WMHPOpPMALMIO U3 Y4eOHHKA U
CIPABOYHBIX MATE€pPUAJIOB, IPAaMOTHO HCIIOJIB30BAThH
W3Y4YEHHBIN NOHATUMHBIN aIapaTr Kypca XUMHUH.
PackppiBaTb ~ CMBICII ~ M3y4aeMbIX IOHATHM U
IPUMEHATh 3TU MOHATHS IPU ONUCAHUM CBOWCTB
BEILECTB U UX IIPEBPALLECHUMN.

Xapaktepu3oBaTb  (ONHUCHIBATh)  (PU3HUECKHE U
XMMUYECKHE CBOMCTBAa BOJIOPOJA, CIIOCOOBI €ro
MI0JIyYEHUsl, IPUMEHEHUE.

CoOupats npubop i NOITY4YEHUs BOJOPOJA.
Hcnonp30BaTh  XMMHUYECKYIO  CUMBOJIUKY  JJIs
cocTtaBlieHUs (OpPMYJ  BEIIECTB, MOJIEKYJISIPHBIX
YPaBHEHHH XHMHYECKUX PEaKUUHd C y4acTHEM
BOJIOPOJIA.

CnenoBate mpaBuiaM  Oe3omacHOW  paboTel B
nabopaTopud TpPU  HUCIOJIB30BAaHUM  XHUMHYECKON
nocyabl U 00OpydoOBaHHUS, a TakXKe IMpaBHiIaM
oOpaleHns ¢ TOpIOYMMH BEIECTBAMHU B OBITY

Tema 2.2
Booopoo. Honamue o kucnomax u conax




21 | Bomopoa — 3JIeMEHT U MPOCTOE BEIIECTBO. 8a-23.11 e PackpelBaTh  CMBIC]  HM3y4aeMbIX  IIOHATHH |
Haxoxpaenwue B pupoae, Gpusnueckue u NPUMEHSTh 3TH TOHSATHS TPH ONHCAHWUU CBOWCTB
XUMHYECKHE CBOWCTBA (HA IpUMepe BEIIECTB U UX MPEBPAIICHUN.

B3aMMOJICHCTBUSA C HEMETAIIAMU M OKCHJIaMHU e XapakTepu3oBaTb (ONMHCHIBaTh) (UBHUYECKHUE H
METAILIOB), IPUMEHEHHUE, CIIOCOOBI MOy YEHHUS. XUMHUYECKHE CBOMCTBAa BOJOPOJIA, CIIOCOOBI €ro

22 | Bomopoa — 3JIEeMEHT M MPOCTOE BEIIECTBO. 8a-28.11 TIOIyqCHHA, HPUMCHCHHC.

HaxoK/IeHue B mpupojie, husuueckue i e CoOuparb mpuOOp LISl MOTYYSHHS BOJOPOIA.

XHMHHUECKHE CBOHCTBA (Ha IPHMepe e lcnonp3oBaTh  XMMHYECKYID  CHMBOJUKY IS

B3aUMOJICICTBUS C HEMETAIUIAMH M OKCHIAMU COCTaBIICHHA dopmyn  Bemects, _ MOJICKYJISpHBIX

METaJIJIOB), IPUMEHEHHUE, CHOCOOBI MONYYEHHUS. YPaBHCHHM  XHMHYCCKNX — pCakiun € y4acTHEM
BOJIOpPOJIA.

e CnemoBarp mpaBwiaM 0Oe3omacHOW  paboTHl B
nabopaTopud TpPU  HCIOJIB30BAHUM  XHUMHYECKOH
mocyApl HW OOOpYyIOBaHUS, a TakKe MpaBHIaM
oOpalIeHus C TOPIOYMMH BEIIECTBAMHU B OBITY.

e [lnaHupoBaTh W  OCYIIECTBISATH HA  IPAKTUKE
XUMHYCCKHC IKCIIEPUMEHTHI, MIPOBOIUTH
HAOJIOICHUS, JeNlaTh BBIBOABI 10  pe3yJIbTaTam
IKCIIEPUMEHTA.

e VYyacTBOBaTh B COBMECTHOU paboTe B rpymIe

23 | lIpakTuuyeckas padora Ne 3 [lonyuenue u 8a-05.12
coOupaHue BOAOPO/Ia, H3YICHHE €0 CBOMCTBR.

24 | IloHATHE O KHCIOTAX U COJISX. 8a-07.12

25 | KontpoabsHas pa6ora Ne 2 o teme: 8a-12.12
«Bo31yx, KHCJIOPOI U BOAOPOI»

Tema 2.3
Konuuecmeennvie omnowenus 6 xumuu
26 | KonmnuectBo BemectBa. Moisb. MonsipHast Mmacca. 8a-14.12 e PackpblBaTh  CMBICA  W3Y4aeMbIX MOHATUUH U




IMPUMCEHATH 3THU IMOHATHSA, 4 TAKKC U3YUYCHHBIC 3aKOHBI

27 | 3akoH ABoraapo 8a-19.12 Y TEOPUH ISl PEIICHUs PacCUETHBIX 3a/1a4.
BbruucnsaTe MOJIIpHYIO MaccCy BEIIECTB; KOJIUYECTBO
BellecTBa, 00bEM Ia3a, Maccy BeIlleCTBa;
[IpoBoauTh pacu€rbl MO YPABHEHUAM XUMHUYECKUX
28 | MonsipHbiii 06bEM razos. 8a-21.12 peaKLuii: KOJIMYecTBa, 00bEMa, MACChl BEIIECTBA II0
U3BECTHOMY KOJHMYECTBY, 00bEMY, Macce pearcHTOB
29 | Pacu€Thl 1O XUMHUYECKUM YPABHEHHUSM. 8a-26.12 WIU TIPOAYKTOB PEAKIIUU.
BricTpauBath pa3BEpHYTHIE NMHCbMEHHBIE U YCTHBIC
OTBETHI C ONOPON Ha MH- (POpMAIUIO U3 YUeOHUKA U
CIPAaBOYHBIX MAaTE€pHaJIOB, I'PAMOTHO HCIIOJIb30BATh
M3YYEHHBII MOHATUIHBIN annapaT Kypca XUMHUU.
Tema 2.4
Booa. Pacmeoput. Ilonamue 06 ocnosanusax
30 | ®usnueckue CBONUCTBA BOABI. AHAJIN3 U CUHTE3 — 8a-28.12 PackpeiBaTh ~ CMBIC  HW3y4aeMbIX  TOHSATHH |
METO/Ibl U3YUYEHHSI COCTaBa BOJIBL. MPUMCHSTh 3TH TOHSATHS TIPH ONUCAHUHM CBOWCTB
31 | Xumudeckue CBOMCTBA BOJIBI (PEaAKIIHH 8a-09.01 BEIICCTB M UX MPEBPAICHU.
C MeTaJlllaMH, OKCHJIaMH METAJIJIOB XapaktepuzoBaTh  (U3MYECKHE W XHUMHYECKHUE
u HemeTasuioB). CoctaB ocHoBaHUU. [loHaTHe 00 CBOIicTBa BOXbBI, €€ pOJIb Kak pacTBOPHUTENS B
NHAWKATOpax. NPUPOJHBIX MMpoLeccax.
33 Boz[a KaK paCTBOPUTECIIb. PaCTBopBI. 83-1101 CocTaBisTh YPaBHEHUS XUMHUYECKUX peaKHI/If/'I C
PactBopuMocTs BemecTB B Boje. HackllieHHbIe 1 y4acTHEM BOJIBL.
HCHACHIILCHHBIC pacTBOPBI. MaccoBast 1071 OOBSACHATL CYIIHOCTh JKOJOTHYECKHX MPOoOseM,
BCIIIECTBA B paCTBOPC. CBSI3aHHBIX C  3arpsA3HEHHEM NPUPOJIHBIX  BOJ,
34 Ponb pPacTBOPOB B IMIPUPOAC U B )KM3HU YCIIOBCKA. 8a-16.01 CIIOCOOBI OUMCTKH BOIBI OT HpHMeCGﬁ, MeEphl 110
KpyroBopot Boab! B ipupojie. 3arpsi3HeHHE OXpaHe BOJ| OT 3arpsA3HEHHUS.
NPUPOIHBIX BOA. OXpaHa M OYMCTKA MPUPOJIHBIX [InanupoBaTh M  OCYIIECTBIATH HA  IPAKTHKE
BOA. XUMHYECKHE SKCIEPUMEHTHI, MPOBOJIUTH
35 | IlpakTuueckasi pagora Ne 4 8a-18.01

«IpuroToBiieHrE PACTBOPOB C OMpPEACIEHHON
MAacCCOBOM J10JIe PACTBOPEHHOTO BEILIECTBA»

HaOroeHus, JienaTh BBIBOABI 10  pe3yibTaTam
AKCIIEPUMEHTA.

CnenoBate mpaBuiaM  Oe3omacHOW  paboTel B
7a00opaToOpud TpPHU  HCIOJIB30BAaHUM  XMMHUYECKOU




MOCY/TbI ¥ 00OPY/IOBAHMS.

HpOBOI[I/ITB BBIUUCIICHUA C MNPUMCHCHHCM IIOHATUA
«MaccoBas JIOJIS BEIIECTBA B PACTBOPE».
Hcnonp30BaTh IpU BHIOJHEHUH Y4€OHBIX 3aaHUM U
B Ipollecce HCCIeAOBATEIbCKON  JesTeNbHOCTH
HAyYHO-IIOIYJIIPHYIO  JIUTEPATypy  XUMHYECKOIO
COJIep)KaHus, CIPaBOYHBIE MaTepHalbl, PECYPCHI
WNHurepHera.

BricTpauBath pa3BEpHYTHIE NMHCHbMEHHBIE U YCTHBIC
OTBETHl C OMOpod Ha WMHGOPMALUIO U3 y4yeOHHKA U
CIIpaBOYHBIX MAaTCpHUAIIOB, TI'PAMOTHO HCIIOJIB30BATh
M3YYEHHBII MOHATUIHBIN anmnapaTt Kypca XUMHH.

Tema 2.5 OcHnosHule Knaccovl Heopzanuueckux 11
coeOuHenuil

36 | Knmaccudukanus HEOpraHMYECKUX COCAMHCHHIA. 1 8a-23.01 KnaccuguiupoBath n3ydaembie BEIIECTBA [0 COCTABY
Oxkcuppl: coctaB, kKiaccupukamnus (OCHOBHBIC, 1 CBOMCTBaM.
KUCIIOTHBIE, aM(oTepHbIe, HeCOIC00pa3yoLIne), CocTaBisaTh (OPMYJIBI OKCHIOB, KUCIIOT, OCHOBAHMIA,
HOMEHKJIATypa (MEXyHapoAHas ¥ TPUBHAILHAS). COJleli M HA3BIBATH UX IO MEXKIyHAPOIHOM

37 | IlonyueHue U XUMUUYECKHE CBOMCTBA KHUCIOTHBIX, 1 8a-25.01 HOMEHKJIaTypE.
OCHOBHBIX U aM()OTEPHbIX OKCHJIOB. ITporuo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE

38 | OcHOBaHUA: COCTaB, KIacCU(pUKALINS, 1 8a-30.01 OOLIMX XMMHUUYECKUX CBOMCTB U3yYEHHBIX
HOMEHKJIaTypa (MEeXyHapOIHas U TPUBHAIIbHAS), KJIACCOB/TPYIIT BEIIECTB, K KOTOPHIM OHU OTHOCSITCSL.
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, CIIOCOOBI CoCTaBIATh MOJIEKYIISIPHBIE YPABHEHUS PEAKIHI,
HOJTyYCHUSI. WITIOCTPUPYIOIIUX XMMUYECKHE CBOMCTBA M CLIOCOOBI

39 | JlaGopaTopHas padora Ne2 1 8a-01.02 TIOJy4EHHMs BELIECTB U3YYEHHBIX KJIACCOB/TPYMIL,
HonyquHe HEPACTBOPHUMBIX OCHOBAaHHII. a TaK>Xe MOATBEPKAAOIMIMX ICHETHYCCKYIO

40 | KucnoTsl: cocTaB, Kiaccu(puKarus, 1 8a-06.02 B3aMMOCBSA3b MEKTy HUMH.
HOMEHKJIATypa, (pU3MIecKue ¥ XMMUIECKUE IIpou3BOAUTE BBIYKUCIICHHUS 110 YPABHEHUAM
CBOWCTBA, CITOCOOBI MOJTyUEHHUSI. XUMHYECKUX PEaKIIUM.

41 | JladopaTtopHasi padora Ne3 1 8a-08.02

B3anMozeiicTBue HEpaCTBOPUMBIX OCHOBAHMIM C
KHUCJIOTaMU.

HJ’IaHI/IpOBaTB N OCYHICCTBJIATH Ha IMMPAKTUKE
XUMHUYCCKUEC OKCIICPUMCHTHI, IIPOBOAUTH




42

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
MOJYYEHHUS, B3aUMOJICHCTBUE COJIEN C METAJJIAMH,
KHCJIOTaMU, I1€JI0YaMH U COJISIMH.

8a-13.02

43

I'eneTnueckas CBA3b MEXIY KJIaCCaMU
HEOPraHUYECKUX COCIMHEHUN.

8a-15.02

44

JlabopaTopnasi paGora Ne4
B3auMozaeiicTBHE KHCIOT ¢ METAJIAMUA

8a-20.02

45

IIpakTyeckas padora Ne S

Penienne skcriepMMeHTaIbHBIX 3a4a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX
COEIMHEHUI.

8a-22.02

46

KonTposbnas padora Ne3
«BaxHeimue npeacTaBUTENN HEOPraHUIECKIX
BEIIIECTB

8a-27.02

HaOJIOICHNS, IENIaTh BBIBOJIBI IO PE3yIbTaTaM
IKCIIEPUMEHTA.

CrnenoBath npaBuiIaM 0e30macHOi paboTHI B
nabopaTOpHUX TIPU UCTIOIB30BaHUM XUMHYECKOM
MOCYABl U 000PYyIOBAHUSI.

Vcrionp30BaTh NPy BHIIOJTHEHUN YYCOHBIX 3aJaHHUN U
B IIPOIIECCE MCCIICIOBATENBCKOM ICATEIIbHOCTH
HAaY4YHO-IOMYJIAPHYIO JINTEPATYPY XUMUUECKOTO
COJICpKAaHUs, CIIPABOYHBIE MATEPUAITBI, PECYPCHI
NHurepHera.

BeicTpanBath pa3BEpHYThIC TMCHBMEHHBIC M YCTHBIC
OTBETHI C ONOPOY Ha HH(POPMAIIHIO U3 YUeOHUKA U
CIIPpaBOYHBIX MAaTCPUAJIOB, I'PAMOTHO MCITIOJIB30BATh
W3YUYCHHBIN TOHATHIHBIN ammapar Kypca XuMHUH

Pa3nea 3. [lepuoanyecknii 3axkon u Ilepuoguyeckas cucrema x
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHBbIE peakuuu (15 v)

umuyeckux 31eMeHToB . U. MenneneeBa. CTpoenne aToMoB. XUMHYECKas

Tema 3.1

Ilepuoouueckuii 3axon u Ilepuoouueckan
cucmema XumMu4eckKux 371eMeHmos

/. U. Menoeneeea. Cmpoenue amoma

7

47

HepBBIC TIOIIBITKH Knaccn(bnxaunn XUMHYCCKHX
asieMeHTOoB. IloHsATHE O rpymmnax CXOoAHbIX
9JICMCHTOB (HIGJ'IOLIHI)IG " MICJI0OYHO3CMCIIbHBIC
MCTAJJIbI, T'AJIOTCHBI, HHCPTHLIC ra31>1).

8a-01.03

48

DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(poTepHbIE
OKCHJIBI U TUJIPOKCHIBL. [leproauueckuii 3aKoH u
Ilepuoauueckas cucreMa XMMHUYECKUX DJIEMEHTOB
J. . MenneneeBa

8a-06.03

PackppiBaTh CMBICIT IEPUOIMUECKOTO 3aKOHA.

ITonnmars CyILIECTBOBAHUE MIEPUOINYECKOMN
3aBUCUMOCTH  CBOWCTB  XMMHUYECKHX  JJIEMEHTOB
(u3MeHeHue pagnycoB aTOMOB u

AIIEKTPOOTPHULIATEILHOCTH) U UX COEOUHEHHH OT
IIOJIO)KEHUS B NEPUOIAUYECKON CHCTEME U CTPOCHHUS
aToma.

VYcTaHaBIMBaTh CBSI3b MEXAY IOJIOKEHHEM DJIEMEHTA
B MEpPUOJINYECKON CHCTEME U CTPOEHHMEM €ro aromMa
(coctaB M 3apsan Aapa, oOliee YUCIIO AJIEKTPOHOB U
pacnpeziefieHue X Mo 3JIEKTPOHHBIM CIO0SM).
IIporHo3upoBaTh XapakTep M3MEHEHHMsS CBOWCTB
AJIIEMEHTOB M UX COEJUHEHMH 110 TpyIIaM U NepUoaaM




49 | Tlepuomsl, TpynIibl, MOATPyHIbL. OU3NYECKUT 8a-08.03 [Tepnonnueckol CHCTEMBI.

CMBICJI IOPSIIKOBOIO HOMEPA 3JIEMEHTA, HOME POB XapakTepu3oBaTb XHMUYECKHE DJIEMEHTBl IEPBbIX
NIEPUOAA U IPYIIIHIL. TpEX MEPUOJOB, KNS, KAJIbLUSA MO UX IOJIOKEHUIO

50 | Ctpoenue aromoB. COCTaB aTOMHBIX siJIE. 8a-13.03 B [lepnonmyeckoii cucreme JI. . Menneneesa.
N3oronbl. DnekTpoHbl. CTPOEHUE 3IEKTPOHHBIX CnemoBath mpaBwiaMm 0Oe3omacHOW  paboOTBI B
000J104€K aTOMOB NEPBBIX 20 XUMUUYECKUX nabopaTopud TpU  HCIOJIB30BAaHUM  XHUMHUYECKOH
aneMeHToB llepuoauueckoit cucteMsl 1oCy bl U 000PYAOBaHMUSL.

J. . Menneneesa. BeicTpanBath pa3BEpHYTbIE IHCBMEHHBIE U YCTHBIE

51 | XapakTepuCTHKa XUMUYECKOTO 3JI€MEHTa 0 €ro 8a-15.03 OTBETHI C OMOpPOl Ha WMHPOpPMALMIO U3 Y4eOHHKA U
noJyio>keHuto B [lepuoauueckoii cucreme CIPAaBOYHBIX MAaTEpUAIIOB, I'PAMOTHO HCIOJIb30BaTh
J. . Menneneena. V3Y4YEHHBIN MOHATUIHBIN aIlliapaT Kypca XUMHUH.

52 | 3nauenue [lepuomuyueckoro 3aKoHa 8a-20.03 Hcnons30BaTh TPU BBIOJIHEHUN YYEOHBIX 3aIaHuUil
u [leproauueckoil CUCTEMbl XMMUYECKUX TEeKCThl ~ y4yeOHHUKa,  CIPaBOYHBIE  MaTepHaibl
AJIEMEHTOB JIJISl pa3BUTHS HAYKU U MPAKTUKHU. (ITepuonnyeckyro cUCTEMY XHUMHUYECKHX 3JIEMEHTOB
. . MenneneeB — y4€Hblid, leJaror u . . Mengeneesa, Tabauily pacTBOPUMOCTH KHUCIIOT,
rpaXk JaHUH OCHOBAHUH U COJIEH B BOJE, MIEKTPOXUMUYECKUMN P

53 | JlaGopaTopHasi padoTta NeS 8a-03.04 HANPSKEHUN METAIIOB).

«B3anMonencTBre THIPOKCH 1A LIUHKA C Hcnonb30BaTh NpyU BBHIIOIHEHUU Y4E€OHBIX 3aJaHUM U

pacTBOpamMH KUCJIOT U LIEJIOUEH» B IpOIecce MCCIEAOBATEIbCKON  JESITENbHOCTH
HAy4YHO-TIOMYJISIPHYKO  JIUTEpaTypy  XUMHYECKOIO
COJIEp’KaHus, CIpPaBOYHBIE MaTepHalibl, PECypChl
WHrepHera.

Tema 3.2

Ilepuoouueckuii 3axon u Ilepuoouueckasn

cucmema Xumu4eckux 371eMeHmos

/. H. Menoeneeea. Cmpoenue amoma

54 | IlepBble MOMBITKU KJIacCU(PUKAIIIN XUMUYECKIX 8a-05.04 PackppIBaTh CMBICT N3y4aeMbIX MTOHSITHH.
31eMEHTOB. [IoHATHE 0 TPyIIIax CXOAHBIX Onpenensitb BUJ XMMAYECKOUN CBA3U B COCTMHEHHUH.
SJIEMEHTOB (LLEOYHBIC I IIENOYHO3EMETbHBIC Onpenensats CTENEHb OKUCICHHUS] XUMHUYECKOTO
METaJIJIbl, TaJIOTE€Hbl, THEPTHBIE r'a3bl). 3JIEMEHTa 10 (hOPMYJIe €ro COSINHEHHS.

55 | DieMeHThl, KOTopble 00pa3zyloT aMmpoTepHbIE 8a-10.04

OKCUIbI U TUAPOKCHUIBI. HepI/IO,Z[H‘{CCKI/II‘;I 3aKOH U

OHpCI{CJ’IHTL 9JICMCHT (BCH.IGCTBO) — OKHUCJIHUTCIIb U




[lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB
J. . Menneneena.

AJIEMEHT (BEIIEeCTBO) — BOCCTAHOBUTEIIb.
O6’b$ICH$ITB CYITHOCTD IMPOLCCCOB OKUCIICHUA U

56 | [Tepuoapl, rpynmsl, MOATPYMIbl. OU3HUESCKHUI 8a-12.04 BOCCTaHOBJICHUSI.
CMBICTI IIOPAAKOBOT'O HOMCpPA 3JICMCHTA, HOMC POB CocTaBisATh JICKTPOHHBIN OaTIaHC ¢ YIETOM YK CIIa
NIepHO/1a U TPYNIBL. OTJIAaHHBIX U MPUHSATHIX JIEKTPOHOB.
S7 CTpOCHI/Ie atoMoB. CoCcTaB aTOMHBIX AACP. 8a-17.04 CocTaBiiaTh YpaBHEHHUE OKUCIUTCIBHO-
N3oronkl. DnekTpoHbl. CTPOECHUE 3IEKTPOHHBIX BOCCTAaHOBUTEIIBHOM PEAKLIMH.
000/104€K aTOMOB MEPBBIX 20 XUMUYECKUX Hcrnonb30Bath Mpu BHINOJHEHUN YI€OHBIX 3aIaHUI
aeMeHTOB [lepronaeckoii cucTeMbl TEKCThI Y4€OHHKA, CIIPABOYHBIC MaTEPHUAIIbI
. Y. Menneneesa. (mepuoINYECKyI0 CUCTEMY XUMUYECKHX AIEMEHTOB
58 | XapakrepucTUKa XMMHYECKOTO 3JIEMEHTA I10 €0 8a-19.04 J. . MenieneeBa, Tabuily pacTBOPUMOCTH KHCIIOT,
TOJIOKEHUIO B IIepnoanyecKon cucreme OCHOBAHUI1 U COJIEN B BOJIE, DJIEKTPOXUMHYECKUH Pl
J. . Menneneena. HANPSDKEHUN METaJlIoB).
59 | 3nauenwue [leproguveckoro 3akoHa 8a-24.04
u [lepnonnueckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB JIJIsl PA3BUTHS HAYKH M MPAKTHKHU.
. 1. MenneneeB — y4€Hblid, leJaror u
rpaKJIaHUH.
60 | JlabopaTopHasi pa6oTa Ne6 8a-26.04
BzaumopeiicTBre ruapokcuaa UHKa ¢
pacTBOpaMH KUCJIOT U HIEN0YEN
Tema 3.2
Xumuueckaa ceéazv. OKucaumenvHo-
60CCIMAHOGUmMENbHbIE PEAKUUU
61 | DIEeKTPOOTPHUIIATEILHOCTh aTOMOB XUMHYECKUX 8a-03.05 PackpbIBaTh CMBICT H3y4aeMbIX TIOHSITHH.
AJIEMEHTOB. Onpenenars BUJ XUMUUECKON CBSI3U B COSJMHEHUH.
62 XUMHYEeCKas CBI3b (I/IOHHaSI, KOBAJICHTHAas 8a-08.05 OHpC}IGJ’IﬂTB CTEIIEHb OKUCJIEHUS XUMHUUYECKOTO
oJIsIpHast U KOBAJICHTHAS HETIOJIAPHAST). aeMeHTa 1o (popMmyIie ero CoeTUHEHUS.
63 | Crenenb okucienus. 82-10.05 Ornpenensars 37eMEHT (BEUIECTBO) — OKHUCIUTENb U
AJIEMEHT (BEILIECTBO) — BOCCTAHOBUTETb.
64 | OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 8a-15.05 OGBSCHSTH CYIIHOCTB IPOLIECCOB OKHUCICHUS 1
(OBP). BOCCTaHOBJICHUSI.
65 | IIporecchl OKMCIICHUS U BOCCTAHOBJICHUS. 8a-17.05




66 | OkucAUTENHN U BOCCTAHOBUTEIIH. 8a-22.05
67 | ATMHHHCTPaTHBHasI KOHTPOJIbHas padoTa 8a-24.05
68 | PesepBHOE Bpems 8a-29.05

CocTaBmsATh JIEKTPOHHBIN OaTaHC ¢ YIETOM YHCIIa
OT/IAHHBIX U MPUHSTHIX JIEKTPOHOB.

CocTaBiiTh ypaBHEHUE OKUCIUTEIBHO-
BOCCTAHOBUTEJILHOMN PEAKIUU.

Hcnonp30BaTh MpU BBHIOTHEHUH YY€OHBIX 3aJaHUA
TEKCThI yueOHUKA, CIPABOYHBIE MATEPUAIIBI
(mepuoINYECKyI0 CUCTEMY XUMUYECKHX JIEMEHTOB
. 1. Menneneesa, TabJIMIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEH B BOJE, dJIEKTPOXUMHUYECKUH PsIlL
HANPSDKEHUN METaJlIoB).




9 KJIACC

Ne | HaumeHoBaHue pa3/iesioB H TeM NPOTrpPaMMbl Koua- Jara npoBeaenust OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH 00y4yarommxcst (Ha
n/n BO YPOBHE YHHBEPCAJIbHbBIX Y4eOHBIX el CTBHI)
4acos o o
IUIaHy dakrty
Paznen 1. BemecTBo u xumuueckue peakuun (184)
Ilogmopenue u yenyonenue 3HAHUIL OCHOGHBIX 5 XapakTepu30BaTh XUMUUYECKHE 3JIEMEHThI IEPBBIX TPEX
pasoenoe kypca 8 knacca NEpPUOJOB, Kajlud M KalblLMs IO HX [OJIOKEHHUIO
B [lepnonnueckoii cucreme /1. 1. Menneneesa.
1 |Ilepuoawueckmii 3akoH. Ilepmoamueckas cucrema 1 9a-06.09 KiaccHbuMIMpoBaTh U  HA3BIBATH  HEOPTAHHUECKHE
XUMHYECKHUX AJIEMEHTOB . . Menneneesa. BEILECTBA H3YUCHHBIX KIACCOB.
Crpoesne aToMoB. OnwuceiBaTh 0OLIME XMMHUYECKHE CBOMCTBA BEIIECTB
2 | 3akOHOMEPHOCTH B W3MEHEHUHU CBOICTB 1 9a-08.09 PasIMiHBIX KIAacCOB, MOATBEPXKIATH CBOUCTBA MPUMEPa
XHMHYECKHX DIEMEHTOB IEpBBIX TPEX MEPHOJIOB, MU MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PEaKIIUH.
KaJinis, KaJlblIMS U UX COCAUHECHUM B COOTBETCTBHH C Onpenensate  BHA ~ XMMHYECKOM  CBSA3M W THI
II0JIOKEHUEM DJIEMEHTOB B IIEPUOJIUYECKON CHCTEME KPHCTA/THYECKOH PEIIETKU BEIIECTBA.
1 CTPOEHHEM HX aTOMOB. [Iporno3upoBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT
UX CTPOEHHUSI.
3 | Kmaccudukamnust 1 HOMEHKIATypa HEOpraHHYECKUX 1 9a-13.09 BHICTpAHBATS PA3BEPHYTHIE THCHMEHHBIE H YCTHBIC
BEILECTB (MK AyHAPO/IHAA 1 TPUBHAbHAS). OTBETHl C OMNOpPOH Ha HHpOpMaLMIO W3 ydyeOHUKa U
4 | XuMHUYecKrue CBOMCTBA BELIECTB, OTHOCSILUXCS K 1 9a-15.09 CHPABOYHBLIX ~ MATCPUANOB, TPAMOTHO  HCIOIL30BATH
PasIMYHBIM KJIacCaM HEOPTaHHYECKHMX COEIMHEHHI, 3Y4CHHBIH MOHATHHHBIA aNlapar Kypea XUMUH.
HX TeHETHYeCKast CBA3b HEOPraHHYECKHX BEIECTB. Hcnonb30BaTh Ipy BHIMOIHEHUH YYEOHBIX 3aJaHUM U B




CTpoeHue BellecTBa: BUIbI XMMHUYECKON CBSI3H M
TUTBl KPUCTAUIMYECKUX PEMIETOK. 3aBHCHUMOCTD
CBOI>’ICTB BCIICCTB OT UX CTpOGHI/ISI.

9a-20.09

IIPOLIECCE HCCIIENOBATEIBCKON JEATEIIBHOCTH HAYYHO-
MOMYJISIPHYIO JIMTEPATYPY XUMHUYECKOI'O COJIEpKaHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcsl UHTEepHETA

Tema 1.1
Ocnosnvle 3aKOHOMEPHOCIU XUMUYECKUX
peaxuuil

Knaccupukamuss ~ XMMHYECKMX  pEakmuid 10
pa3IUYHBIM IpU3HAaKaM ([0 4YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKLUU BEILECTB, IO TEIJIOBOMY
3¢ ¢exTy, MO0 H3MEHEHHUIO CTeNeHel OKUCIECHUsS
XUMHUYECKHX 3JEMEHTOB, IO OOpaTUMOCTH, IO
Y4YacCTHIO KaTalau3aropa).

9a-22.09

OK30- u SHAO0TEPMUYECKUE peakuuu,
TepMoxumMuueckue  ypaBHeHus. Ilonstue o
CKOpPOCTH XuMuYeckoil peakiuu. [loHstne o
TOMOTEHHBIX U TeTePOreHHBIX peakuusx. [lonstue
00 00paTUMBIX ¥ HEOOPAaTUMBIX XHUMHUYECKUX
peaknusx. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

9a-27.09

CDaKTOpBI, BJIUAIONIUE Ha CKOPOCTH XHUMHYECKOU
PCaKIIMU U IMOJIOKCHUC XUMHUYCCKOI'O paABHOBECUA.

9a-29.09

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pcakuuu
(BHCKTpOHHLIﬁ OaaHc OKHCIIUTCIIBHO-
BOCCTaHOBUTEIbHOM peaKLII/II/I) .

9a-04.10

PackppiBaTh CMBICI M3y4aeMBbIX MOHATHH U NPUMEHATH
9TH TOHATHSA IIPU OINKCAHUU CBOMCTB BEILECTB U HX
IIPEBPALLECHUMN.

KnaccudunupoBarb ~ XUMHUYECKHME  peakUud IO
pa3IMYHBIM IIPU3HAKAM.

VYcraHaBiIMBaTh 3aBHCHUMOCTh CKOPOCTH XMMHYECKOU
pEaKLMU OT Pa3IUUHBIX (PAKTOPOB.

[Iporuo3uposars BO3MOKHOCTH IIPOTEKAHUS
XUMUYECKUX IIPEBPALLECHUN B PA3JIMUHBIX YCIOBUSIX.
Ornpenenarb OKUCIUTENb U BoccTaHOBUTENH B OBP.
CocTaBisTh MEKTPOHHBIN OalaHC peaKLuu.
IIpousBoauts BBIYHUCIICHUS o XUMUYECKUM
YPaBHEHUSM.

BeicTpauBate pa3BEpHYThIE IHMCBMEHHBIE W YCTHBIE
OTBETHl C ONOpPOH Ha uHPoOpMaALMIO U3 Y4eOHHKA U
CIIPaBOYHBIX MAaTE€pUaAlOB, TPAMOTHO HCIIOJIb30BATh
M3Y4YEHHBIN TIOHATUMHBIN allrapaT Kypca XUMHUH.
Hcnonb30BaTh py BHIMOJIHEHUN YYeOHBIX 3aJaHUI U B
IIPOLIECCE HUCCIIENOBATEIBCKON ACATEIBHOCTH HAy4HO-




10

Bxoanasi koHTpoJibHAsA padoTa

9a-06.10

MOMYJISIPHYIO JINTEPATYpPYy XUMHYECKOIO COJepKaHus,
CIpaBOYHbIE MaTepuaibl, pecypcsl HTEepHETA

Tema 1.2
Inekmpoaumuueckasn ouccoyuayus. Xumuveckue
peaxkyuu 6 pacmeopax

11

Teopus AIEKTPOJIUTHUECKON JIUCCOLIUAINH.
DIIEKTPOUTHI U HEAJICKTPOIUTHI.

9a-11.10

12

KaTI/IOHbI, AHHOHBI. MexaHu3M  AUCCOIUALMU
BCHICCTB C pPa3jIM4HbBIMH BHUIAAMHU XUMHUYECKOM
CBA3U.

9a-13.10

13

Crenmensr guccornuaimu. CuipHblE U cila0bIe
3JICKTPOJIUTHI.

9a-18.10

14

Peakuun  moHHOro - oOMeHa,  yCIOBUS — MX
nporekaHus. FIoHHbIE ypaBHEHHs peaKLuil.

9a-20.10

15

Jlaboparopnasi padora Nel

Peakuuun  moHHoro  oOMeHa B pacTBOpax
anekTponuToB: cyibpara wmeau(ll) w  ménoun,
KapOoHaTa HATPUS M COJSI HOM KUCIOTBI, PEAKIIHS
HEUTpanM3alud MEXAY THIPOKCUIOM Kalus U
COJITHOM KUCJIOTOM.

9a-25.10

16

XUMHYEeCKHE CBOMCTBA KMCIOT, OCHOBAaHUM U COJIeH
B CBETE MPEACTaBICHUN 00 DIEKTPOIUTHUECKOMN
JUCCOIIMAIINH.

9a-27.10

PackpeiBath CMBICIT H3y4YaeMbIX NOHATHI, a TaKKe
CMBICJI TEOPUH JIEKTPOJIUTHUECKOMN TUCCOLUALIUN.
OOBSCHATH MPUYMHBI AJIEKTPONPOBOJHOCTH BOJHBIX
pacTBOpPOB.

CocTaBiATh ypaBHEHHUS JUCCOLUALMN KUCIIOT, IIEJI0Yen
U COJIEH, IIOJIHBIE U COKPAIEHHBIC MOHHBIE YPABHEHUS
XUMHUYECKHUX PEAKIN HOHHOrO 0OMEHa.

[InanupoBaTh M OCYIIECTBIATH HAa  IPAKTUKE
XUMHUYECKHE SKCIIEPUMEHTHI, IIPOBOANUTH HAOIIO/IEHUS,
JIeN1aTh BBIBOJIBI 10 PE3yJIbTaTaM dKCIIEPUMEHTA.
CnenoBath  mpaBuiaaM  Oe3omacHoM  paboTel B
1a0opaTopuy MPH UCIIOJIb30BAHUN XUMHUECKON TOCY b
1 000pyIOBaHUA.

IIpousBoauts BBIYUCIICHUS o XUMHYECKUM
YPaBHEHUSM.

BeicTpanBaTth pa3BEPHYTbIE IIUCBMEHHBIE M YCTHBIC
OTBETHl C OMOpPOH Ha WHPOpPMALMIO U3 Y4eOHHKA U
CIIPAaBOYHBIX MAaTE€pUalOB, TPAMOTHO HCIIOJIb30BATh
W3y4YEHHBIN NOHATUITHBIN aIapaTr Kypca XUMHH.

Hcnons3oBaTh IIPpU BBITTOJIHCHUU y‘-Ie6HBIX 3aJaHuM U B




17 | Cpema pactBopa. IloHsTne o THapoim3e cojei. 1 9a-08.11 MPOIIECCE HMCCIIENOBATEIbCKOW ACATEIPHOCTH HAyYHO-
KauecTBeHHBIE peaKiiy Ha KATHOHBI M AaHUOHBI. MOMYJSIPHYIO JIUTEPATYPY XUMHYECKOTO COJCpIKAHUS,
CIIpaBOYHBIC MaTepUAIbI, pecypchl UHTEepHETA
18 | IIpakTuyeckas padora: Ne 1. 1 9a-10.11
Pemennie SKcrepUMEHTAIBHBIX 3a7ad IO TeMe
«QneKkTponuTuyeckas aucconuanus. XUMUYECKUe
PEaKIuu B pacTBOPAX»
18
Pazngen 2. HeMeTa/JIBI M X COeAUHEHHUS
Tema 2.1 4
Oowan Xapakmepucmuka XUMUYECKUX
anemenmog VIIA-zpynnwi. I'anozenwi
19 | O6mas xapakrtepuctuka rajioreHoB. OCOOCHHOCTH 1 9a-15.11 OOBACHATL OOLIME 3aKOHOMEPHOCTH B H3MEHEHUH
CTPOCHHUSI aTOMOB 3THUX JJICMEHTOB, XapaKTEPHBIC CBOWCTB HEMETAJUIOB W HMX COCIUHCHUH B Tpeienax
Ui HHUX CTemeHu okucieHus. CrTpoeHue u MaJIbIX MIEPHOJIOB " TJIaBHBIX TIOITPYIIIT
dbusznyeckue CBOMCTBA  MPOCTHIX  BELIECTB — [Teproguyeckold CHUCTEMBI XWMHUYECKUX JJIEMEHTOB
raJIOreHOB. C YIETOM CTPOCHHS KX aTOMOB.
- XapakTepu3oBaTh PU3NUECKHEe U XUMUYECKHE CBOICTBA
20 | XumMuyeckue CBOMCTBA Ha pUMepe XJopa (B3anuMo- 1 9a-17.11 parcrep ¢
. MPOCTHIX BEMICCTB TAJOTCHOB (Ha TpUMEpe XJIopa) U
NEICTBUE ¢ MeTaUlaMU, HEMETaJllIaMH, IEI0YaMH).
CJIOXHBIX BEIIECTB (XJIOPOBOAOPO/IA, XJIOPHIa HATPHS),
XnopoBogopon. ConsHas KHCIOTa, XUMHYECKUE
. CIOCOOBI WX TIONYYCHHsI, MPUMEHEHHE M 3HAYCHHUC B
CBOIICTBa, Mony4YeHue, npuMeHeHne. KauecTBeHHbIe
. MIPUPOJIC U KU3HU YETOBEKa.
peakiMu  Ha  TaJOTCHHUJ-UOHBI.  BaxHeimue
OnpenensTh TaJIOTeHUI-HOHBI B pacTBope.
XJIOPHJIBI ¥ UX HAXOXKICHHUE B TIPHPO/JIC.
[TnaawpoBaTh W OCYIISCTBIATH Ha  TPAKTHKE
21 | [eiictBue xjopa M XJOPOBOJAOPOJAa HA OPTaHHU3M 1 9a-22.11 XUMUYECKHUE SKCIEPUMEHTHI, MPOBOANTH HAOIIOICHHUS,

YCJI0BCKaA.

ACJIaTh BbIBOJABI IO PE3YyJIbTaTaM SKCIICPUMCHTA




22 | lIpakTnyeckas padora: Ne 2. 9a-24.11 CnenoBath  mpaBwiaM  Oe3omacHOM — paboOThl B
IlonmyyeHnue COJIAHOM KHUCIOTHI, H3y4deHUE €€ 1a00opaTopuu MPH UCIIOJIB30BAHUU XUMHUECKON TOCY IbI
CBOIICTB. U 000pyI0BaHMUSI.
BoicTpanBath pa3BEpHYTHIE IHUCBMEHHBIE U YCTHBIE
OTBETHl C ONOPOH Ha uH(poOpMaALMIO U3 Y4eOHUKA U
CIPAaBOYHBIX MAaTEPUAJIOB, TI'PAMOTHO MCIIOIb30BaTh
M3y4YCHHBIN MOHATUHWHBIN anmapar Kypca XUMHUU.
Hcnonp30BaTh Npy BHINOJIHEHUN YYEOHBIX 3aJaHUI U B
IIPOLIECCE HCCIIEA0BATEIBCKON AEATEIbHOCTH HAy4YHO-
HOIYJIIPHYIO JIUTEPATypy XHMHUYECKOTO COACpIKaHMs,
CIpaBOYHbBIE MaTepuabl, pecypcel IHTEepHETa

Tema 2.2

Oowan Xapakmepucmuka XUMUYECKUX

anemenmog VIA-cpynnuit. Cepa u eé coeounenus

23 | OcoOeHHOCTH CTPOEHHUS] aTOMOB 3THUX 3JIEMEHTOB, 9a-29.11 OObsCHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUU
XapakTepHbBle JUIA HUX CTENEHH  OKHCIICHHS. CBOMCTB 371eMeHTOB VIA-rpynmbel M MX COECIWHEHUU
Crpoenne u (¢u3MUecKHe CBOICTBa MPOCTHIX C Y4ETOM CTPOEHHMSI UX aTOMOB.

BEIIIECTB — KHCIOpPOJa U Cepbl. AIIOTPOIHBIC Xapaktepu3oBaTh (PU3NUECKHUE U XUMHUYECKUE CBOWCTBA
MOM(PUKALMK KUCTIOPOJIA B CEPBI. IIPOCTOrO0  BEIIECTBA CEpPbl M €€  COECINMHEHHU
24 | Xumuueckne cBoiictBa cepbl.  CepoBoopo, 9a-01.12 (CepOBOAOPOA,  OKCHIOB  CEPEI, CCPHOM  KHCIIOTE,

CTpoeHHe, (QHU3UYECKHEe U XUMUYECKHE CBOWCTBA.
Okcuabl cepbl Kak MPEeACTaBUTENM KHUCIOTHBIX
OKCHIOB. Cepnas KHCJIIOTA, buzndeckue
A XUMHUYECKHE CBOMCTBa (oOrmue Kak
MIPEACTABUTENS KJacca KHCIOT U Crelu(uuecKue),
MpUMEHEHHE.

cynbdaToB), crocoObl UX TMOJy4YeHUs, MPUMEHEHUE W
3Ha4YeHHUE B MPUPOJIE U KU3HU YelIOBeKa.

OmnpenensaTe HaNMUYKE CyTb(GaT-HOHOB B PACTBOPE.
OOBACHATH  CYIIHOCTH  SKOJIOTUYECKHX  HpoOieM,
CBSI3aHHBIX C NEPepabOTKOIN COeAMHEHU CepBhI.
[InanupoBaTh M  OCYIIECTBJIATH Ha  IPAKTHKE




25

XUMHUYECKUE pPEaKIWW, JIekal|ue B  OCHOBE
IPOMBIIIICHHOTO ~ CII0cO0a TOJY4eHHUs CEepHOM
KHCTIOTHI. AmmapaTel W TPOTEKAIINEe B HUX
npoiecchl (Ha Mpu Mepe MPOU3BOJCTBA CEPHOM
KUCJIOTHI). ColM CEepHOUW KUCIOTHI, KadeCTBEHHAas
peakius Ha cylb(haT-HoH.

9a-06.12

26

IIpakTnyeckass padora: Ne 3. OOHnapyxeHue
cynb(har-uoHOB. B3ammoneiicTBue pa3z0aBICHHON
CEpPHOM KUCJIOTBI C LIMHKOM.

9a-08.12

27

Haxoxnenne cepbl U €€ COCOAMHEHUN B IPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKPYKaloWIEe Cpelibl
COCIMHEHUSIMA  cepbl  (KHCIOTHBIE  JIOXKIIH,
3arpsi3HEHUE BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro
Mpe0TBpALICHUSI.

9a-13.12

28

Kontposibnass pa6ora Nel mo Teme: OOmas
XapPaKTEePUCTHUKA XHMHYECKHUX 3JieMeHTOB VIA-
rpynnbl. Cepa u eé coequHeHust

9a-15.12

XUMUYECKHUE KCIEPUMEHTHI, MPOBOJAUTH HAOIIOICHMUSI,
JIETIaTh BBIBOJIBI 10 PE3YJIbTATAM IKCIIEPUMEHTA.
CnenoBaTh  mpaBwiiaM  Oe3omacHOW  paboOTel B
71a00paTOPUHU MPHU UCIIOJIB30BAHUN XUMUYECKON TTOCY/IbI
1 000pyTOBaHUA.

[IpousBoaUTH BBIYMCIICHHS 10 XHUMHYSCKUM
YpaBHEHUSIM.

Hcnonws3oBarh mpu BBINOJHEHUHM YYEOHBIX 3aJaHUM
TEKCTEI yueOHHKa, CIIpaBOYHbIE MaTepualibl
(ITepponuyeckyro CHUCTEMY XHUMHUYECKHUX DIIEMEHTOB
J. U. MenneneeBa, Ta0auIly pacTBOPUMOCTH KHUCIOT,
OCHOBAaHMU M COJIEH B BOJIE, DJIEKTPOXUMHUYECKUU Psil
HaNpsHKEHUN METAJUIOB).

Hcnonb30BaTh mpu BBHIMOJIHEHUN YYEOHBIX 3aJJaHUN U B
IPOLIECCE MCCIIEI0OBATEIbCKOW JESITENIbHOCTH HAay4YHO-
MONYJISIPHYIO JIMTEPATYpy XHUMHUYECKOTO COJEpPKAHUA,
CIIPaBOYHBIE MaTepHalIbl, pecypchl IHTEpHETA

Tema 2.3

Oobwan Xapakmepucmuka
anemenmos VA-epynnwvl. Azom, ¢ocpop u ux
CcOeOuHeHus

XumuuecKkux

29

OOmrast XapakTepuCTUKa 3JIEMEHTOB VA-TpyMNIibl.
Oco0OeHHOCTH CTpPOEHHUS aTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIE ISl HUX CTENEeHH OKUCIEHHs. A30T,
pacrpocTpaHeHHe B INpupoae, ¢Gu3NYecKkue u

9a-20.12

OOBsCHATH 00IIMEe 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB 2JIEMEHTOB VA-rpynmnbel U UX COEAMHEHUH C
y4E€TOM CTPOEHHUS UX aTOMOB.




XUMHYEeCKHe cBoictBa. KpyroBopor aszora B
npuponae. AMMHaK, ero pu3ndeckre u XUMUYECKUe
CBOfICTBa, MOJIYYCHHEC U ITPUMCHCHHUC.

30

IIpakTnyeckas padora Ne 3.
[Tonyuenue amMmmuaka, U3ydeHue €ero CBONCTB.

9a-22.12

31

Comn aMMOHUs, HX Q)HSH‘ISCKI/IG U XUMHUYCCKUC
CBOfICTBa, IIPUMCHCHUC. KauecTtBennas pe€aKnug Ha
HOHBI aMMOHUA.

9a-27.12

32

JlabopaTopnasi padora Ne2

BzaumopeiicTBue coieit aMMOHHUS C MIENOYBIO.
O3HakomneHne ¢  oOpaslaMM  a30THBIX U
bochopHBIX yTOOpEHUI.

9a-29.12

33

A30THas KHUCIIOTa, €€ (U3NYECKHE U XMMHUYECKHE
cBoiicTBa (oOImMe Kak NpeACTaBUTENs Kiacca
KACIOT U crneuududeckue). Mcmonb3oBanue
HUTPAaTOB W  COJIEH aMMOHMS B  KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

9a-10.01

XapakTepu3oBaTh U3NUYECKUE U XMMUYECKHE CBOICTBA
MPOCTHIX BEIIECTB a30Ta U (ochopa U UX coeau HEHUi
(amMmnaka, coned aMMOHHUS, a30THOM  KHCJIOTHI,
HUTpaToB, okcuaa dochopa(V) u pochopHOi KUCIOTHI,
(docdaroB), crmocobbl WX MONMYYCHHS, NMPUMEHEHHE W
3HAUEHUE B IPUPOJIE U KU3HU YEJIOBEKA.

Onpenensitb HOHBI aMMOHUSL U (ocdaT-HOHBI B
pacTBope.

OOBACHATH  CYHIHOCTh  9KOJOTHYECKHX  mpoOliem,
CBSA3aHHBIX C HAXOXJCHHWEM COCJAMHEHUN a30Ta H
(bocdopa B okpyxaroien cpese.

[InanupoBaTh W OCYHIECTBJIATH HA  IPAKTHKE
XUMHYECKHE SKCIIEPUMEHTHI, IPOBOAUTH HAOIOICHUS,
JIeJIaTh BBIBOJIBI 10 Pe3yJIbTaTaM IKCIIEPUMEHTA.
CnenmoBarp  mpaBuWiaM  Oe30macHOM  paboOTHl B
nabopaTopuu MPH UCTIOIB30BAHUH XUMHUECKON TOCY IbI
1 000py/IOBaHMSL.

[TpouzBoauTh BBIYHCIICHHS o XUMHYECKAM
yYpaBHEHUSIM.

Hcnonb30BaTh Npu BBHINOJIHEHUH YYE€OHBIX 3aJlaHUM
TEKCTBI yueOHHUKa, CIPaBOYHbIE MaTepuaibl
(MeproAMYECKYI0 CHUCTEMY XUMHMUYECKHX JJIEMEHTOB
J. 1. MenneneeBa, Tabauily pacTBOPUMOCTH KHUCIIOT,
OCHOBAaHMHN U COJIEH B BOJAE, DIEKTPOXUMUUYECKUN P
HaMpsHDKEHUH METAIJIOB).

Hcnonb30BaTh Npy BBHIMOJIHEHUN YYEOHBIX 3aJaHUI U B




34

XUMUYECKOE 3arpsi3HEHUE OKPYKAIoIIel Ccpelbl
COCAUHCHUAMU a3oTra (KI/ICJ'IOTHBIC JOXIHU,
3arpsi3HEHUE BO3JyXa, IMOYBBI U  BOJOEMOB).
®ochop, ammorpomubie Momuduranuu (ocdopa,
buznYeCKre 1 XUMUIECKHIE CBOHCTBRA.

9a-12.01

35

Oxcun  docpopa(V) u  dochopnas kucinora,
¢u3nueckue M XMMHYECKHE CBOMCTBA, MOJyueHHE.
KavectBennas  peakuus  Ha  ¢ochaT-HOHBI.
Hcnonp3oBanue ¢docdaros B KayecTBe
MHHEPaITbHBIX yIOOpEeHHI.

MPUPOIHBIX BOI0EMOB (ochaTamu.

3arpsi3HEeHUE

9a-17.01

IIPOLIECCE HCCIIENOBATEIBCKON JEATEIIBHOCTH HAYYHO-
MOMYJISIPHYIO JIMTEPATYPY XUMHUYECKOI'O COJIEpKaHUS,
CIpaBOYHbIE MaTepuaibl, pecypcel HTEepHETA

36

KonTposbnasi padora Ne2 mo Tteme: «OO0wmas
XapaKTepUCTHKA XMMHMYECKHX 3JIeMEeHTOB VA-
rpynnsl. A30tT, ¢ocop u uX coeJUHECHU»

9a-19.01

Tema 2.4

Oobwan Xapakmepucmuka
anemenmos IVA-zpynnol. Yenepoo u kpemnuii u
ux coeOuHenus

XumuuecKkux

37

Yraepon, aJUIOTPOITHBIE MoauUKaIIIH,
pacmpocTpaHeHre B mpupoae, ¢GU3NYECKUe U
XUMHYecKne cBoicTBa. AxacopOuusa. Kpyroeopor
yraepoaa B mpupoge. OKcuabl —yriepoja, HX
busznyecKue U XUMUYECKUE CBOWMCTBA, UX JIEHCTBUE

Ha )XUBBIC OPTraHU3Mbl, ITIOJTYUCHUC U IPUMCHCHHUC.

9a-24.01

38

OKOJIOTHYECKUE HpOGJ’ICMLI, CBA3aHHBIC C OKCHIAOM

9a-26.01

OOBscHATH OOImME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 31eMeHTOB I[VA-Tpynmbl U HMX COEIUHEHHM
C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKHE U XMMUYECKHE CBOICTBA
MIPOCTBIX BEIIECTB yIJepoJa M KPEMHHS H HX
COeTUHEHUI (OKCUAOB YIJIepojia, YroJbHOM KHCIOTHI,
KapOOHATOB, OKCH/Ia KPEMHHUS, KPEMHHUEBON KHCIIO ThI,




yraepona(lV); runoresa ri100aIbHOTO TMOTETUICHUS
KJIMMaTa; TapHUKOBBIH 3 (eKT.

39

VYronpHas KHCIOTa U €€ COJM, uX (pu3udeckue u
XUMHUYECKHE CBOWMCTBA, MOJYYCHHE M IIPHUMCHCHHUE.
KauecTBeHHass peakiusi Ha  KapOOHAT-HOHBI.
Hcnons3oBanne KapOOHATOB B OBITY, MEIHUIIMHE,
MIPOMBIIIIJICHHOCTH, CEIIbCKOM XO035HCTBE.
HepBOHa‘-IaJIBHBIG IIOHATUSA 06 OpFaHI/I‘-IeCKI/IX
BEIIECTBAX Kak O COCAWHCHHSIX  Yriepoja:
OCOOCHHOCTH COCTaBa M CTPOCHHUS.

9a-31.01

40

IIpakTnyeckas padora Ne 4. [lomyuenue
yraekucinoro rasa. KauecTBeHHas peakuusi Ha
KapOOHAT-HOH.

9a-02.02

41

[TonsiTue 0 OMOJIOTMYECKH BaKHBIX BEILIECTBAX:
xKHUpax, Oenkax, yrieBojgax. MarepuanbHoe
€AMHCTBO  OpPraHMYECKUX U  HEOPraHMYECKUX
coequHenuil. Kpemuuil, ero ¢usuueckue u
XUMHYECKHE CBOMCTBA, MOJIYyYEHHE U IPUMEHEHUE B
aneKTpoHuKe. COeTMHEHNsI KPEMHHUS B IPUPOJIE.

9a-07.02

42

O6mue npencrasnenus o6 okcuae kpemHus(IV) u
KPEMHHUEBOM KHCJIOTE. Cunukarsl, ux
UCTIONIb30BaHUE B OBITY, MEIHIINHE,
MPOMBINIJICHHOCTH.

9a-09.02

43

BaxxHeiie cTpouTeIbHBIC MaTepHalIbl: KEPaMHUKa,
CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipoliembl

9a-14.02

CUJIMKATOB), CIOCOOBI HMX TIIOJy4YeHHUS, NPUMCHCHHE
Y 3Ha4Y€HHE B MPUPOJIC U KU3HU YEIOBEKA.

Onpenenarh KapOoOHAT- U CHJIMKAT- HOHBI B PAaCTBOPE.
OOBACHATH  CYIIHOCTH  SKOJIOTHYECKHX  Ipoliem,
CBSI3AHHBIX C HAXOXKJICHUEM YIJEKUCIOro Tra3a B
OKpY>Kalollen cpene.

WnnroctpupoBars B3aMMOCBS3b HEOPraHUYECKHUX
COCMHEHUH yIiepo/ia U OPraHUYECKUX BEIIECTB.
[InanupoBaTh W  OCYIIECTBIATH HAa  IIPAKTUKE
XUMUYECKUE SKCIEPUMEHTHI MPOBOAUTH HAOJIOICHMUS,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.
CnenoBate  mpaBwiaMm  Oe3onmacHod — paboOThl B
1ab0paTOpUHU MPHU UCIOJIH30BAHUN XUMUYECKON TTOCY/IbI
1 000pyI0BaHUA.

Hcrnonb30BaTh MpU  BBHIMOJTHCHHH YYEOHBIX 3aJlaHUMN
TEKCTBI y4eOHUKa, CIIPaBOYHBIE MaTepHuabl
(ITeproguyeckyto CHUCTEMY XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa, TaOauIly pacTBOPUMOCTH KHCIIOT,
OCHOBAaHMHN U COJIEH B BOJAE, DIEKTPOXUMUUYECKUN P
HaANPSOKEHUN METaJlioB).

Hcnonbs30BaTh Mpu BBHIMOTHEHUU YUCOHBIX 3aJaHUN U B
MPOLIECCE MCCIEI0BATENbCKOW JAESITENIbHOCTH HAay4YHO-
NOMYJSIPHYIO JIUTEPATypy XUMUUYECKOTO COAEpKaHUs,
CIIpaBOYHbIE MaTepHalbl, pecypchl HTepHeTa




0€30MacHOr0 HMCIOJB30BAaHUSl CTPOUTENIbHBIX MaTe
pUaoB B TMOBCEOHEBHOW XHW3HU. JleMOHCTpanuu
Mogenu  KpUCTALIMYECKUX  PEIIETOK  anMasa,
rpadura, wmonekynsl (Qymnepera. AxacopOuus
PacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIUIEM.
[IpoTuBoras.

44 | IlpakTtnyeckass pabdora Ne 5. Pemenue 1 9a-16.02
IKCIIEPUMEHTAILHBIX 33/1a4 10 TeMe «HemeTamby.

45 | KontpoabHasi paGora Ne 3 mo Teme: 1 9a-21.02
«HemeTansbl H HX COeTMHEHUSD»

Utoro no pazneny 27

Pazgea 3. Merauibl M UX COeAUHEHUA

Tema 3.1 4 e PackpbIBaTh CMBICT MU3y4aeMbIX MOHATUN U MPUMEHATH
Oobwue ceolicmea memanog 9TH TIOHATHS NpPU ONMMCAHUM CBOMCTB BELIECTB U HUX
IIPEBPALLICHUMN.
46 | OOmas xapakTepUCTHUKAa XUMHUECKUX HJIEMEHTOB — 1 9a-23.02

o  OOBICHATH O6H_[I/Ie 3aKOHOMCPHOCTH B HU3MCHCHUU
CBOMCTB DJIEMEHTOB-METaJl JIOB M HMX COCOUHEHHH C
y‘IéTOM CTPOCHUA UX aTOMOB.

METAJUIOB HAa OCHOBAaHMM HX IIOJIOXKEHUI B
[Teproanyueckoil cucTeMe XHUMHUYECKHX SJIEMEHTOB
. . MenneneeBa u CTpOEHUS aTOMOB.

e XapakTepu3oBaTh  CTPOEHHE  METAlJIOB,  OOIIMe

47 | CtpoeHue MeTauioB. Mertauinyeckas CBs3b H 1 9a-28.02 (hu3MUecKre U XUMUYECKUE CBOWCTBA METAIITIOB.
METaTMYEeCKask KPUCTAJUTNYECKas peléTKa. e XapakTepu3oBaTh  00mME  CHOCOOBI  TOJIYYEHHUS
METaJUIOB.

48 | DAeKTpPOXUMHUECKUH sl HaNpsHDKEHUH MeTaslioB. 1 9a-02.03




dusnyeckre M XUMHYECKUE CBOMCTBA METAJIOB.
OO61mue criocoObl MOTYyYeHUST METAJLIOB.

CnenoBarp  mpaBuiaaM  Oe30macHOM  paboTBl B
1a00paTOPHUU TPH UCHOIB30BaHUU XUMHYECKOH MOCY/IbI
1 000pyOBaHUA.

49 |IloHsiTHE O KOPPO3MH METAUIOB M OCHOBHBIC 1 9a-07.03
[IpousBoauTH BBIYMCIICHHS o XUMUYECKHM
crocoObl 3amMThl 0T KOoppos3uu. CrutaBel (CTalib,
. YpaBHEHUSIM.
YyT'yH, JIOPATIOMUHUNA, OpOH3a), X NMPUMEHEHUE B .
Hcnonb30BaTh MpU BBHIMOTHCHHH YYEOHBIX 3aJlaHUM
OBITY U IPOMBIIIIJICHHOCTH.
TEKCThI yueOHHKa, CIIPaBOYHBIE MaTepuabl
(ITeproguyeckyro CHUCTEMY XUMHUYECKHUX DJIEMEHTOB
. U. MenneneeBa, TaOiauIly pacTBOPUMOCTH KHCIIOT,
OCHOBAHHWH W COJICH B BOJIC, DJIICKTPOXUMUUYECKHHA PsJT
HaIpsHKEHUH METaJIOB).
Hcrnonb30BaTh NpH BBIMOJTHCHUN YISOHBIX 3aaHUN U B
IpOIECCe HMCCIEA0BATEIbCKOM AESITeTbHOCTH HAy4YHO-
HOMYJSAPHYIO JUTEPaTypy XUMHUYECKOTO COJAEpIKAHMUS,
CIpaBOYHbBIC MaTepuabl, pecypcsl UHTEepHETA
Tema 3.2 14
Baoicneiiumue memannvt u ux coeounenus
50 | LlenouHble METAILIBI. 1 92-09.03 OOBbsCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOWCTB DJJICMEHTOB-METAIUIOB B TPYNIIAX H HUX
COCIMHEHUH ¢ YUETOM CTPOCHHUS UX aTOMOB.
- Xapaktepr3oBaTh (DU3NUECKUE W XUMHUYECKHE CBOKWCTBA
51 | [Monoxenwue B [Mepuomuaeckoit cucTeMe 1 9a-14.03 parerep ¢ .
MPOCTBIX BEMIECTB METANIOB W WX COCIUHCHUN
XUMHUYECKUX 3JIEMCHTOB JI. 1. MeHaeneena, .
(OKCUIOB, THUIPOKCUIOB, COJEH), CHOCOOBI WX
CTpoeHHe aToMOB. HaxoxieHue B mpupoe.
MOJIYYCHHUsI, TPUMCHCHWE W 3HAYCHHE B IPHUPOJE U
52 | ®usnueckue U XUMUYECKHE CBOMCTBA (Ha TIpUMepe 1 9a-16.03 AKHU3HU YEJIOBEKa.

HaTpuda U KaJ'II/IH). OKCI/IIU:I U TUAPOKCUABI HATPUS U
Kajiaus.

Pacno3naBath ¢ MOMONIIBIO Kay€CTBEHHBIX pEaKIUN
WOHBI META/UIOB (MarHus, allOMHHUS, IMHKA, JKele3a,




53

[IpumeHeHre  METOYHBIX  METAIOB U HUX
COEJIMHEHMI.

9a-21.03

54

[llenoyno3eMenbpHbIE METAIBI MarHUM U KaJIbIIUM,
CTPOCHHE aTOMOB.

9a-04.04

55

[Tonoxenue B Ilepuoanueckoit cucteMe XuMHUYE-
ckux anemenToB /. . Menneneera. Haxoxaenue B
MIPUPOJIE.

9a-06.04

56

Kontpoabsnas padora Ned4 no teme: «lllenounsnie
U 1IeJIOYHO3eMeJIbHbIe MeTAJLIbD)

9a-11.04

57

dusznyeckrue ¥ XMMHYECKHE CBOMCcTBa. BakHelmme
COCTMHCHUS Kajbllusg (OKCHI, THIPOKCHI, COJIH).
KéctkocTh BOABI M CHOCOOBI €€ YCTpaHEHHS.
ATIOMUHUI.

9a-13.04

58

ITonoxenue B ITepuonnueckon CUCTEME
xuMHdeckux aiaemeHtoB  JI. 1.  Mengeneesa,
CTPOEHHUE aTOMA.

9a-18.04

59

Haxoxnenne B npupone. Dusmdyeckue u
XUMHUYECKHe CBoicTBa. AMoTepHble CBONCTBA
OKCHJa U THJIPOKCH]IA.

9a-20.04

60

Keneszo. Ilonoxenune B Ileproguueckoil cucreme
XUMHUYECKUX 3JIEMCHTOB JI. 1. MeHaeneena,
CTPOEHHUE aToMa.

9a-25.04

MeIn).

[InanupoBaTh W OCYHIECTBIATH HA  MPAKTHKE
XUMHYECKHE SKCIIEPUMEHTHI, IPOBOAUTH HAOIIO/ICHUS,
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM IKCIIEPUMEHTA.
CnenmoBarp  mpaBuigaMm  Oe3omacHOM  paboOTel B
1a00opaTopuu MPH UCIIOIB30BAHUU XUMHUECKON TOCY IbI
1 000py0BaHUA.

[TpousBouTH BBIYHCIICHHUS o XUMHYECKUM
YpaBHEHUSIM.

BricTpanBath pa3BEPHYTHIE NMHUCHMEHHBIC W YCTHBIE
OTBETHI C OMOpPO Ha WHPOpPMAIMIO U3 YYeOHHKA U
CIPAaBOYHBIX MAaTepUalOB, TIPAMOTHO HCIOIb30BATh
W3YYEHHBIN MOHATUWHBIN anmnapar Kypca XUMMHUH.
Hcnonb30BaTh NpH BBHIMOJTHCHUN YICOHBIX 3aaHUN U B
IpoIecce HMCCIeAOBATEIbCKOM AESITeTbHOCTH HAay4YHO-
HOMYJSPHYIO JUTEPATypy XUMHUYECKOTO COJAEpIKAHMUS,
CIpaBOYHbBIE MaTepUabl, pecypcsl UHTepHeTa




61 | Haxoxnenne B  mpupome. Dwusumueckue u 1 9a-27.04
XUMHUYECKHe CBOMCTBA. OKCHIBI, THIPOKCHIBI W
conn xkene3a(ll) u xeneza(Ill).

62 | IlpakTuyeckue padorel Ne 5. XKéctkocTh BOMBI U 1 9a-02.05
METO/BI €€ YCTPAHEHHUS.

63 | IlpakTH4eckue padoThbI Ne 6. Pemenue 1 9a-04.05
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTaib».

Hroro no pazneny: 18

Pa3znen 4. Xumus u okpy:kamomas cpeaa

Tema 4.1
Bewecmea u mamepuansl 6 yHcu3Hu uenoeexa

4

9a-09.05

64

HoBble Marepuansl ¥ TexHosoruu. Bemecrtsa u
Marepuajbl B IIOBCEJHEBHOW JKU3HHU YEIIOBEKA.
XuMHUS W 310pOBbE. be30macHOe HCIOIb30BAHKE
BEIIECTB U XUMUUECKHUX PEAKIIUii B OBITY.

9a-11.05

65

[IpuponHble MCTOYHUKH YTIEBOJIOPOAOB (Yrodb,
OpUPOAHBIM  ra3,  HedTh), MNPOAYKTHl  HX

nepepadoTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

9a-16.05

XapakTepu3oBaTh pOJb XUMHUHM B Pa3IMYHbIX cdepax
NesITeIbHOCTH  JIIOJIel, OCHOBHBIE  BELIECTBA U
MaTepHuajbl, MPUMEHsSEMble B H3HH COBPEMEHHOIO
YeJI0BEKa.

OOBscHATH ycioBUs 0€30IaCHOTO  MCIOJIb30BAHUS
BEILECTB U XMMUYECKHX peakiuil B ObITY.
AHanu3upoBarth u

KPUTHYCCKU OLICHUBATh

nH(bOopMaIIHIO O BJIMSIHUU MPOMBILIIEHHOCTH,
CEeJIbCKOT0 XO3SIIICTBA, TPAHCIOPTa U Jp. HA COCTOSIHUE
OKPYKaroIEe Cpebl.

VYMeTh OKa3bIBaTh IEPBYIO ITOMOUIb IMPU XUMHYCCKHUX




0’KOTax M OTPaBJICHUSX.

[Ipunumars  yuyactue B 0OCyXIeHUH  MpoOIeM
XUMHYECKOH M  DKOJIOTUYECKOM  HampaBlIeHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3MIIMIO MO IpolieMe U

66 | OcHOBBI IKOJIOTUYECKON I'PaMOTHOCTH. 1 9a-18.05 "
. npeaIaraTh BO3MOXKHBIE ITyTH €€ peleHusl.
XUMHUYECKOe 3arpsi3HEHHE OKpY)Kalo Ineil cpessl
(mpenesnbHo JOIycTUMAst KOHIICHTPAIUS
Beuiects — IIJIK). Posnp XxumMum B pemieHuun
HKOJIOTHYECKUX MPOoOIIeM
67 | AIMUHHCTPATHBHAsI KOHTPOJIbHAsI padoTa 1 9a-23.05
Hroro no pazgeny: 4
Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




