Copepxxanne pabouei mporpaMmbl Mo mpeaMery Xumus s 9 kKiaacca
COOTBETCTBYET CIEAYIOIIMM HOPMATUBHBIM aKTaM M Y4YEOHO-METOAMYECKUM
JIOKyMEHTaM:

— @enepanpHblii 3akoH «O6 obpa3oBanuu B Poccuiickoit deneparium»
(o1 29.12. 2012 No 273-D3).

— OGnactaoit 3akoH oT 14.11.2013 Ne 26-3C «O0 oOpa3zoBaHuHM B
PocToBckoii o0macTmy.

— IlpumepHass ocHOBHasi o0Opa3zoBaTelbHAas MPOTrpaMMa OCHOBHOTO
obmero obOpa3oBanusi (0700peHa  efepalbHbIM  Y4eOHO-METOIUICCKUM
o0BeIMHEHUEM T10 001IIeMy 00pa3oBaHMIO, MPOTOKOI 3acenanust oT 08.04.2015
Ne 1/15).

— TlocranoBnenue ['MaBHOTO rOCY/1apCTBEHHOT'O CAHUTAPHOTO Bpaua PO
otT 29.12.2010 Ne 189 «O6 ytBepxkaenun CaulluH 2.4.2.2821-10 «CanutapHo-
ANUAEMUOJIOTHYECKHE TPEOOBAHMS K YCIIOBUAM W OpPraHHU3aluu OO0y4yeHUs B
00111€00pa30BaTeIbHBIX yUpEKIEHUSIX» (B peln. u3MeHeHud Ne 1, yrB.
[TocTanoBnenrem ['1aBHOro rocyaapcTBEHHOro caHutapHoro Bpada P® or
29.06.2011 Ne 85, wm3menennii Ne 2, yrB. IlocraHoBienunem ['1aBHOrO
rocyJapCTBEHHOT0 caHuTapHoro Bpaua P® ot 25.12.2013 Ne 72).

— Ilpuxka3 MunoOpaayku Poccum ot 17.12.2010 Ne 1897 «O6
YTBEP)KJICHUU W BBEJICHUM B JeHcTBHUE (erepaibHOro rocyJapCTBEHHOTO
0o0pa30BaTeNbHOrO CTaHJIApPTa OCHOBHOIO 00IIero ooOpa3oBaHus» (B pen.
npuka3a MunoopHayku Poccun ot 29.12.2014 Ne 1644).

— Ilpuka3 MunoO6puayku Poccun ot 30.08.2013 Ne 1015 «OO06
yTBepxkaeHun llopsnka opraHuzalMu W OCYIIECTBIEHUS O0pa30BaTEIbHOU
NEeATEIbHOCTH IO OCHOBHBIM  00IIEOOpa3oBaTENbHBIM  IMpOTpaMMaM -
oOpa3oBaTeNbHBIM MPOrpaMMaM HadaJbHOTO OOILEro, OCHOBHOIO OOWIEro u
CpeIHero o0IIero oopa3oBaHuUsD.

— Ilpukaz Munobpuayku Poccum ot 31.03.2014 Ne 253 «OG6
yTBEpXKJIEeHUU (deepalbHOTO TepeyHsi YYEeOHUMKOB, PEKOMEHIYEMBIX K
MCIIOJIb30BAHUIO MPHU PeaIU3al[Mi UMEIOIIUX I'OCYIapCTBEHHYIO aKKPEAUTALINIO
o0pa3oBaTeNbHbIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOIO OOWIEro,
CpeaHero o011ero oopa3oBaHuUs.

— Ilpukaz Munobpuayku Poccum ot 28.05.2014 Ne 594 «O6
yrBepkaenun [lopsiaka pazpaboTKu MPUMEPHBIX OCHOBHBIX 00pa30BaTEbHbIX
nporpaMM, MPOBEICHHUS HMX SKCIEPTU3bl W BEICHUS peecTpa MNPUMEPHBIX
OCHOBHBIX 00pa30BaTEIbHBIX MTPOTPaAMM)).

— Tlpukaz Muno6paayku Poccun ot 29.12.2014 No 1645 «O BHeceHUUn
U3MEHEeHU B mpuka3 MuHucrepcTtBa oOpa3zoBaHus M Hayku Poccuiickoi
Oeneparuu ot 17 Mass 2012 1. Ne 413 «O06 yrtBepxkaeHuu QeaepaibHOTO
rocyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CpeaHero (MOJIHOro) 00IIero
00pa3oBaHUS.

— Ilpuxaz ot 31.12.2015 Ne 1577 «O BHeceHMHM H3MEHEHUH B
denepanbHbIil  TOCYIapCTBEHHBIH 00pa30BaTEIbHBIM CTaHIAPT OCHOBHOTO



oOmero oOpazoBaHusl, yTBEPKICHHBIN MpUKa3oM MUHUCTEPCTBA 00pa30oBaHUs
u Hayku Poccutickoit denepanuu ot 17.12.2010 Ne 1897».

— IIporpamma aBTOpckoro kypca xumuu st 8 — 11 kiaccoB Ouera
Cepreesuua I'abpuensna «IIporpamma kypca xumuu s 8 — 11 kmaccoB
o01eo0pa3oBaTeNbHBIX yupexaeHuit» poda, Mockga, 2015r.

— YueOnsrit utan MOY CIHI Ne 23,

Benymumu uaesimu npeajaraeMoro Kypca siBIsFOTCS:

* MaTepUaIbHOE CIUHCTBO BEIIECTB MPUPOIBI, UX TEHETUIECKAS CBSI3b;

* MPUYNHHO-CIACACTBEHHBIC  CBSI3M  MEXAY  COCTaBOM, CTPOCHHEM,
CBOMCTBAMHU U IPUMEHEHUEM BEIIECTB;

* [I03HABAaEMOCTh BEIIECTB M 3aKOHOMEPHOCTEM MPOTEKAHHUS XMMHYECKHUX
peakuuit;

* OOBSICHSIONIAS W TPOTHO3UPYIOIIAST POJb TEOPETUUECKUX 3HAHUM JUIs
(baKTOJIOTMYECKOro MaTepraia XuMUuU JIEMEHTOB;

* KOHKPETHOE€ XHMHYECKOE COCJIUHEHHE TPENCTaBiIsieT COOOH 3BEHO B
HETMPEPBIBHON IIEMU TMPEBpAIEHUN BEIIECTB, OHO YYacTBYET B KPYTrOBOPOTE
XUMHUYECKUX IJIEMEHTOB U B XUMHUYCCKOM IBOJTIOIIHH;

3aKOHBI TIPUPOIBI OOBEKTUBHBI U TI03HABACMBI; 3HAHNE 3aKOHOB XHMHUHU JTACT
BO3MOYKHOCTh YIPABIISTh TPEBPAIICHUSIMU BEIIECTB, HAXOAWTHh HKOJOTHUCCKU
Oe3omacHble CHOCOOBI MPOU3BOJACTBA BEIIECTB W MATEPHAIOB M OXPaHBI
OKPYXKaIOMIel CpeIbl OT XUMUIECKOTO 3arpsI3HCHHUS,

* HayKa W MPaKTUKa B3aUMOCBS3aHBI: TPEOOBAHUS MPAKTHUKUA — JBUXKYIIAS
CUJIa Pa3BUTHS HAYKH, YCIIEXU MPAKTUKHU 00YCIOBICHBI JOCTHKEHUSIMU HAYKH;

* pa3BUTHE XMMHUYECKON HAYKU U XMMH3allUsd HAPOJHOTO XO3SIMCTBA CITyKatT
MHTEpecaM 4YeIoBeKa M 00IIecTBa B 11€JI0M, UMEIOT TYMaHUCTHUECKHUI XapakTep U
MPU3BAaHBI CIOCOOCTBOBATH PEIICHUIO TJIO0ATBHBIX MPOOJIEM COBPEMEHHOCTH.

OcHoBHOe 00111ee 00pa3zoBaHWe — BTOpasi CTyHeHb 0OIero oopa3oBaHUs.
OpHol M3 BaXKHEHIIMX 3a71a4 3TOTO dTamna sBJISETCS MOATOTOBKAa 00yJarouuxcs K
OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO U TMPOdheCCHOHATHHOTO
nyta. OOydarormuecss AOHKHBI HAYYUTHCS CaMOCTOSTEIBLHO CTaBUTh IIENH W
OTIPEEISITh MYTH UX JOCTWKCHHUS, UCITOIB30BATh MPUOOPETCHHBIN B IIIKOJIC OTIBIT
NEATETLHOCTH B peajbHOM JKU3HH, 3 paMKaMU y4eOHOTO TIpolecca.

e nmporpamMMmsel.

1. OcCBOEHHE BaXHEHINNX 3HAHUKA 00 OCHOBHBIX IMOHATHAX M 3aKOHAX
XHUMHUH, XUMHUUYCSCKOM CUMBOJIMKE;
2. OBnajieHre YMEHUSMH HAOIOAaTh XUMUUYCCKHE SIBICHUS, ITPOBOAUTH

XUMUYECKANA OSKCHEPUMEHT, IPOU3BOAUTh pPACUETBl HA OCHOBE XHWMHYECKHX
(dbopMyI1 BEIIECTB M YPAaBHCHUM XUMUYCCKUX PEAKITUH;

3. Pa3BuTre 1O3HABAaTEIbHBIX HMHTEPECOB W  HMHTEIUICKTYaJIbHBIX
CIIOCOOHOCTEM B  mpollecce MPOBEIEHUS  XUMHYECKOTO  SKCIEPUMEHTA,
CaMOCTOSITENIFHOTO TMPUOOPETeHHUs 3HAHUW B COOTBETCTBUU C BO3HHUKAIOUIUMHU
YKU3HEHHBIMU NMOTPEOHOCTSIMU;

4, Bocniuranue  OTHOLIEHHMS K XUMUM KAk K  OJHOMY W3
byHIaMEHTaIbHBIX KOMITOHEHTOB €CTECTBO3HAHUS u DIEMEHTY
001IeYeNIOBEYECKON KYIbTYPHI;



S. [IpumeHeHne TMONY4YEHHBIX 3HAHUM M yYMEHUU 11 O€30MacHOTO
UCIIOJIb30BAHUSI BEIIECTB M MaTepUaioB B OBITY, CEIbCKOM XO34WCTBE M Ha
MPOU3BOJICTBE, PEHICHUS TMPAKTUYECKUX 3a7ad B I[IOBCEJHEBHOM >KHU3HH,
NpEeayNpexXICHUS SIBICHUIN, HAHOCSIIUX BPE 3J0POBBIO YETIOBEKA U OKpYKaroei
cpere.

6. dopMupoBaHue y OOYYaIOIIMXCS YMEHUS BUICTh MU TIOHUMATH
LEHHOCTh 00pa30BaHMsI, 3HAYMMOCTh XUMHUECKOTO 3HAHUSI IJIs1 KXKI0T0 YeJI0BeKa
HE3aBHCHUMO OT €ro NMpo(ecCHOHANbHON NEATEIbHOCTH; YMEHHS Pa3nuyaTh (HaKkThl
U OLEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJbI, BUAETh HX CBA3b C KPUTEPUSIMU
OLIEHOK M CBA3b KPUTEPUEB C ONPEACICHHOW CHCTEMOW LEHHOCTEW,
dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

7. ®opMupoBaHue y 00y4YarOIIMUXCA LEJIOCTHOTO NPEICTABIEHUS O MUPE
U pOJIM XMMHUHM B CO3JaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA;
yMeHUsI OOBACHITH OOBEKTHI U MPOILIECCHl OKPYXAloleh JAeUCTBUTEIBHOCTH —
IPUPOAHON, COUUATBHON, KYJIbTYPHON, TEXHUUECKON CPEAbI, UCIIOJIBb3Ys 11 ATOTO
XUMHUYECKUE 3HAHNUS,

8. [TpuoOpeTrenue oOy4JaronmmMucs ombITa pa3Ho00pa3HoU
NESTEIIbHOCTH, TO3HaHUS M CaMOINO3HAHUS; KIIIOUEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHTHOCTEHN ), UMEIOIINX YHUBEPCAIBHOE 3HAUYCHME JUIS PAa3IMYHBIX BUIOB
NESATEIbHOCTH: PEIIeHUsT NpoOJieM, NPUHATUS pEUIeHHWH, IOWUCKa, aHaluu3a Hu
00paboTkn uH(pOpMaIMK, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB H3MEPEHUIA,
COTpYJHUYECTBa, O€30MacHOTO OOpallleHUs C BEIIECTBAMU B TIOBCEIHEBHOM
KU3HH.

3agaum nporpammsl B 9 Kjacce.

1.®opmupoBath CUCTEMY XHMHUYECKHX 3HAHWW Kak KOMIIOHEHTA
€CTECTBEHHOHAYYHON KapTUHBI MUPA;

2.Pa3BaTh JTMYHOCTU OOYYAIOIIUXCS, UX UHTEJUIEKTYaIbHOE U HPABCTBEHHOE
COBEPILIECHCTBOBAHHUE,

3.®opMupoBath 'y o0OydaeMbIX TyYMaHUCTHUECKUX  OTHOLICHUM U
HKOJIOTUYECKHU LEJIECO00PA3HOTO MOBEACHUS B OBITY U B TPYJOBOMU AESTEIbHOCTH;

4.®dopmupoBaTh yMEHUS 0€30macHOro  OOpalleHusT ¢  BEIIeCTBaMH,
UCITOJIB3YEMBIMH B [IOBCETHEBHOW JKU3HH;

5. [lorumaTh OOIIECTBEHHYIO TOTPEOHOCTH B PA3BUTHH XUMUU,

3HAUUTENTBHOE MECTO B COAEpPKAHUU Kypca OTBOIUTCA XUMHUYECKOMY
skcriepuMeHTy. OH  OTKpbIBa€T BO3MOXKHOCTh (POPMHUPOBATh Yy  ydallIUXCA
crienuanbHble MPEeIMETHbIE YMEHUSI pad0TaTh C BEIIECTBAMU, BBITIOJIHAThH IPOCTHIE
XUMUYECKHAE ONBITHI, YYUT IIKOJBbHUKOB O€30MaCHOMY U  3KOJOTUYECKH
IrpPaMOTHOMY OOpAILIEHHUIO C BEIlIECTBAMH B OBITY U Ha MMPOU3BOCTBE.

[Ipeamer Xumust BXoIUT B 00pa3oBaTesibHyI0 00s1acTh EcTecTBO3HAHME.

IIporpamMmmMa MOCTpOEHA C Y4YETOM pEATU3ALMH MEKIPEAMETHBIX CBI3EU C
KypcoM ¢u3MKH 7 Kiacca, TJI€ U3y4aloTcs OCHOBHBIE CBEIEHHS O CTPOCHUU
MOJIEKYJl M aTOMOB, U Ouonornn 6—9 KiaccoB, IJe JaeTcsi 3HAKOMCTBO C
XUMHUYECKON OpraHu3anuen KJIeTKU U mpoleccaMu oOMeHa BEIIeCTB.

Kypc 9 xnacca HaunHaeTcsi ¢ BBEICHUS, paCCUMTAHHOTO Ha 5 4acoB. B HeM
00001Ial0TCS OCHOBHBIE BONPOCHI M3 ydyeOHOro Marepuaia 8 Kiacca, a TaKxke



JAIOTCSI HOBBIE TOHSATHS — O TMEPEXOJHBIX JJIEMEHTax W amdorepHocTH. Ha
MOCJIEYIONIMX YPOKaX paccMaTpUBaIOTCs OOIIME CBOMCTBA KJIACCOB XMMHUYECKHUX
AJIIEMEHTOB — METAJJIOB U HEMETAILJIOB.

3areM B 0O0OOIIIEHHOM IUJIaHE Pa30MparOTCsi CBOMCTBA OTJNEIBHBIX TPYII
XUMUYECKUX DJIEMEHTOB: IIEJIOYHBIX M IIEJTOYHO3EMENIbHBIX METAIOB U
raJIOr€HOB.

Jlanee  paccMaTpuBalOTCSl ~ CBOWCTBAa  OTHCNBHBIX  BaXHBIX B
HApOTHOXO3SIMICTBEHHOM OTHOIICHWH BEmIEeCTB. [IpUU3ydeHNN XUMHU KIIACCOB,
TPYIIl ¥ OTACIBHBIX XHMHUYECKHX OJJIEMEHTOB ITOBTOPSIOTCS, 000OMAIOTCS H
pa3BUBAIOTCS TIOJYyYCHHBIE B § KJIacCe OCHOBHBIC TIOHSTHS, 3aKOHBI M TEOPUU
0a30BOro Kypca.

Kypc 9 ©«knmacca 3aBepmaercsi O3HAaKOMJIIEHHEM C  OpPraHMYECKUMU
BCII[ECTBAMH, B OCHOBE OTOOpA KOTOPBIX JICKHUT WIS TEHETUYECKOTO Pa3BUTHUS
OpraHMYECKUX BEIECTB OT YIJIEBOAOPOAOB J0 OHONONMMEpOoB (OEIKOB U
YTJIEBOJIOB).

B npouiecce uzyuenus xumuu B 8 1 9 kiaccax MOAYJIBLHO PacCMaTPUBAIOTCS
HKOJIOTHYECKHUE  BOMPOCH  (MOAYJIM  DKOJOTUYECKOW  HANpaBJICHHOCTH B
MPUIOKEHUN ).

OCc00EHHOCTBIO COMIepKAHUSI Kypca « XUMHUS SIBJISIOTCS TO, YTO B 0a3UCHOM
y4eOHOM (00pa30BaTebHOM) IIJIaHE 3TOT MPEIMET MOABISIETCS MTOCIEIHUM B PSAAY
W3YYCHUS €CTECTBEHHOHAYYHBIX NUCIUIUIMH. JlaHHas HEOOXOIWMOCTh OCBOCHHS
OOBSICHSIETCS] TEM, YTO IIKOJIBHUKH JIOJDKHBI 00J1aAaTh HE TOJIBKO OMPEIEICHHBIM
3aracoM IMpeIBAPUTENIbHBIX ECTECTBEHHOHAYYHBIX 3HAHHWA, HO M JOCTATOYHO
XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBITIICHACM.

Pabouast mporpamMma mOCTpo€Ha Ha OCHOBE KOHIIEHTPUYECKOI'O MOAXOAA.
DTO MOCTUTACTCS MyTEM BBIWICHEHHS UJAKTUUYECKOW EIUHUIBI — XUMUYECKOTO
JJIEMEHTa - W JalbHEWIIEM YCIOXHEHUU W PACHIMPEHUU €€: 37eCh TaKOBBIMHU
BBICTYMAOT (OPMBI CYIIECTBOBAHMS (CBOOOJHBIC AaTOMBI, MPOCTHIE M CIIOXKHBIC
BelecTBa). B mporpamme y4uTBIBaeTCS peanu3aiius MEXIPEIMETHBIX CBS3EH C
Kypcom ¢usuku (7 wiacc) u O6uonoruu (6-7 Kimaccel), TA€ MAaeTCSd 3HAKOMCTBO C
CTPOEHHUEM aToMa, XMMHUYECKON OpraHu3alMe KJIETKW MU TMpoleccaMu OOMeHa
BEILECTB.

OcHoBHOI (opMOIl opraHu3alid Y4eOHOTO Mpoliecca SIBISETCS KJIACCHO-
ypouHas cuctemMa. B  KauecTBe JOMONMHUTEIBHBIX (OPM  OpTraHU3ALUU
0o0pa30BaTeNbHOTO  MpoOLlecca  MCHOJB3YETCS CHCTeMa  KOHCYJIbTallMOHHOM
MOIJICP)KKH, WHANBUAYATBHBIX 3aHITHH, CAMOCTOSTEIbHAS padOTa ydamuxcsl C
WCITOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHA.

[Ipeobmanaronielt  (popMol  KOHTPOJISE  BBICTYNMAKOT  NMHChbMEHHBIN
(camocTosiTeTbHBIE U KOHTPOJIbHBIE pa0OThI) M YCTHBIN ompoc (cobecemoBanue),
TECTUPOBAHUE.

OO6mrast xapakTepucTuka ydyeOHOro mpenMera «Xumusi».B cooTBeTcTBHM C
denepadbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
oOmiero oOpa3oBaHMs ydallvecs JIODKHBI OBJIAJIETh TaKMMH TO3HaBaTEIbHBIMU
y4eOHBIMU JIEUCTBHUSMHU, KaK yMeHHE (POpMyIHpoBaTh MpPOOIEMY M THUIOTE3Y,



CTaBUTh LEJM U 3a/aud, CTPOUTh IUIAHBI JOCTHXKEHUS UENed U PEIICHUS
MTOCTABJICHHBIX 33/1a4, MPOBOAUTH SKCIIEPUMEHT U HA €70 OCHOBE JI€JaTh BHIBOJBI U
YMO3AKJIIOUEHHS], TIPEACTABIATh MX M OTCTaMBaTh CBOK TOYKY 3peHus. Kpome
ATOTO, y4allldecs IOJDKHBI OBJIAJIETh NMPUEMaMU, CBSI3aHHBIMH C OIPEACICHUEM
MOHATHUM: OrpaHUYMBaTh WX, OINMUCHIBATh, XapaKTEpHU30BaTb M CPaBHHUBATb.
CrnenmoBarenibHO, MPH U3YYEHHM XUMHUHM B OCHOBHOM MIKOJIE y4alquecs AOJIKHBI
OBJIAJIETh YYEOHBIMU JEUCTBUSIMH, IMO3BOJSIONMIMMH KM JOCTUYb JIMYHOCTHBIX,
MPEAMETHBIX U METANPEAMETHBIX 00pPa30BaTEIbHBIX PE3YyJIbTATOB.

OCHOBHBIMH TPUEMAMHU JICSITEIBHOCTU YYaIIUXCS SIBISIOTCS: METOJIMKHU
CaMOOOYYEHHUSI U UCCIEAOBATEIBLCKON JEATEIbHOCTH, Pa3BUTHUE JIOTUYHOCTHU
MBIIIUICHUSI — KMCIOJIb30BAHUE JJIEMEHTOB JUAIEKTUYECKOr0 METoAa OOYy4YCHHS;
pa3BUTHE TBOPYECKOIO MBIIUICHUSI TOCPEICTBOM pPEUICHUS TBOPYECKHX 3aj]1au:
JIOTUYECKHUX, PaCUETHBIX, AKCIIEPUMEHTAJILHBIX ; UCITOJIb30BAHUE UKT;
ONTUMM3AIMSA JIEATEIbHOCTH YYallUuXCs Yepe3 MHTCHCU(PUKALUIO Y4eOHOTro
mpoliiecca, MPOEKTHYIO AESTEIbHOCTh, MHTEpPaKTUBHOE oOyudeHue 3¢ eKkTuBHOE
oOydeHHe KaxI0ro, nuddepeHimanms: BO3MOKHOCTb BEIOOpa YPOBHS CIOXKHOCTH
U3y4YeHUsI  MpeaMeTa, yCBOGHHME  y4yeOHOro  marepuaja M KOHTPOJS
3HAHWI;pa3BUTHE COYIpaBICHUS OOYy4YalOIIMXCSd Ha YPOKE, B3aWMOIIOMOINb U
B3aMMOKOHTPOJIb Ha YPOKaX KOHCYJIbTUPOBAHUS MpU paboTe B rpymmax.

B 9 knacce BeaymuMu MeTOJaMU OOYYEHUS TMPEAMETY SIBISIOTCA:
OOBSICHUTEILHO-UJUTFOCTPATUBHBIA W PENPOIYKTHUBHBIMA, XOTS HCHOJB3yeTCS U
YaCTUYHO-TIOMCKOBBIM. Ha ypokax UCHONB3YIOTCS 3JIEMEHTHI  CIEAYIOIINX
TEXHOJIOTUM: JINYHOCTHO -OpUEHTUPOBAHHOE 00yUeHUE, O0yUYeHHUE C TPUMEHEHUEM
onopHeix cxem, UKT, mpoekTHas nesaTenpbHOCTh. MCHonp3yroTcs cCleayromue
dbopMbl  00yueHHUs: y4EOHBIE 3aHATHA, DKCKYPCHUM, HAOIIOJEHUS, OIBITHI,
HKCIIEPUMEHTHI, paboTa ¢ y4yeOHOMl W JONOJHHUTENILHOM JIMTEepaTypoil, aHalus3,
MOHUTOPHUHT, UCCIeA0BaTeNbckas pabora, mpeseHTarus. OnpeaeiecHHOe MECTO B
OBJIAJICHUU JaHHBIM KypCOM OTBOJHUTCSI CaMOCTOSATENIbHON paboTe: MOJArOTOBKA
TBOpUYECKHUX padboT, cooOIIeHuH, pedepaTos.



1. IInanupyembie pe3yabTAThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
Xumus

B pe3yabrare udyuyeHusi XuMUM Ha 0230BOM YPOBHE YUYCHHK J0JIKeH

3HATH/IIOHUMATD:

® XHMHYECKYI0 CHUMBOJIMKY: 3HAaKM XUMHUYECKHX 3JEMEHTOB, (POPMYIIbI
XUMHUYECKUX BEIECTB, YPABHCHUSI XUMUUYECKUX PEAKIIUN;

®BAKHEHIIINE XUMUYECKUE TTOHSTHUS: BEIIECTBO, XUMUUECKUIN JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHASI U MOJIEKYJIIPHAsI MaccChl, HOH, aJUIOTPONUS,
M30TOIbl, XUMUYECKasi CBS3b, AJIEKTPOOTPULIATEIIBHOCTh, BaJEHTHOCTh, CTENEHb
OKHCJICHHS, MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BhEM, BEIIECTBA MOJICKYJIIPHOTO
U HEMOJICKYJIIPHOTO CTPOCHHS, PACTBOPBI, DJIEKTPOJIUT U HEDIIEKTPOJIUT,
ANEKTPOJIMTUYECKAS] TUCCOLMAIINS, OKUCITUTEIh U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIIOBOW 3(PPEKT peakiuu, CKOPOCTh XUMHUYECKON pPEaKInH,
KaTaJin3, XUMHUYECKOE pPaBHOBECHE, YIJIEPOJHBIN cKeleT, (yHKIIMOHAIbHAs
rpyImna, i30Mepus, TOMOJIOTHS;

® OCHOBHbBIE 33aKOHbl XMUMHUHU: COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, MEPUOJNYECKHI 3aKOH;

® OCHOBHBIE TEOPUU XUMHU: XHUMHUYECKON CBS3HU, DJIJICKTPOJIUTHUUECKOMN
JMCCOLUALINY, CTPOCHHS] OPTaHUYECKUX COCTUHECHUM;

®BAKHEHMIIIME BELIECTBA W MATEPUANIBl: OCHOBHBIE METAUIbl U CIUIABbI;
CepHasi, COJIsTHAsl, a30THAS M YKCyCHas KUCJIOTBI; IIEJI0YH, aMMHUAK, MUHEpaJIbHbIC
ya0OpeHusi, MeTaH, JTUJICH, alleTWICH, OCH30J, 3TaHOJI, KUPHI, MbLIa, TJIOKO3a,
caxaposa, Kpaxmas, KJeT4aTka, O€JIKH, HMCKYCCTBEHHbIE W CHUHTETUYECKHE
BOJIOKHA, Kay4yKH, MJIACTMACChI; YMETh:

® Ha3bIBaTh: 3HAKU XUMHUYECKUX DJIEMEHTOB, HM3Yy4YCHHBIE BEIIECTBA 10
«TPUBHAIBHON» WJIA MEXKIYHAPOJHON HOMEHKJIIATYpE;

® OIpEJIEATh: BAJEHTHOCTh U CTENIEHb OKUCIICHHUSI XUMHYECKUX 3JIEMEHTOB,
TUN XUMUYECKOU CBSI3U B COCJMHEHMSX, 3apsJl MOHA, XapaKTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCJIMHEHHH, OKHUCIWUTEIb U BOCCTAHOBUTEb,
MPUHA/JICKHOCTh BEILIECTB K PA3JIMUHBIM KJIacCaM OPTraHUYECKUX COCIMHEHUM;

® XapaKTEepU30BaTh: BJEMEHThl MaJlbIX MEPUOJOB MO HMX MOJOKEHUIO B
nepuoandeckoi cucreme J[.M.Menzaeneea; oOmMe XUMHYECKUE CBOMCTBA
METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX M OPTaHUYECKUX
COCIMHEHUN; CTPOCHUE M XHUMHUYECKHE CBOWCTBA M3YYEHHBIX OPTraHMYECKUX
COCIMHCHMI;

® OOBSCHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMS;
NpUPOly XUMHUYECKOW CBS3M  (MOHHOM, KOBAJEHTHOM, METAUIMYECKON),
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW PEaKIUu U TOJIOKEHUS XUMHYECKOIO
pPaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

® BBIMNOJIHITh XUMHYECKUM DKCIEPUMEHT MO PAcClO3HABAHUIO BaKHEUIITHX
HEOPraHUYECKUX (KUCIOPOJ, BOJOPOJ, YIJIEKUCIBIA a3, aMMHaK, pPacTBOPbI
KHUCIIOT W TIEeJNIOYeH, XJIOpua-, cyiabdar -, kKapOOHAT-HOHbI, MOHBl aMMOHUS) W
OpTraHUYECKHUX BEIIECTB;



® BBIYUCIIATH: MACCOBYIO JOJIO XHUMHYECKOTO »dJEMEHTa Mo QopMmylie
COEJIMHEHHUSI, MaCCOBYIO JI0JII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, KOJIUYECTBO
BEIECTBA, 00BEM MITM MAcCy PEareHTOB WU IIPOYKTOB PEAKITUH.

® TPOBOAUTH CAMOCTOSTEIBHBIA TOMCK XUMHUYECKOH WHPOpMAIUU C
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO- TMOMYJAPHBIX HW3JIaHUM,
KOMITBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHeTa);  UCHOJIb30BATh
KOMITBIOTEPHBIE ~TEXHOJOTHMH I  OO0paOOTKM U MepeJayd  XUMUYECKOU
uH(OpMAIUU U €€ MPECTABICHUS B Pa3IUUHbIX (GOpMax;

® CMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHS B MPAKTHYECKOU
NEATETLHOCTH U TTOBCETHEBHOM KU3HU JJIS:

® OOBSICHCHHS XMMUYECKUX SBJICHUMN, MPOUCXOAAIINX B IPUPOE, OBITY U Ha
MPOU3BOJICTBE;

® ONpeJleJICHUS BO3MOXKHOCTH IMPOTEKAHUST XMMUYECKHX MpEBpalieHuil B
Pa3TUYHBIX YCIOBHUSX M OIEHKH HMX JKOJOTHYECKH TPAMOTHOTO ITOBEICHHUS B
OKPY’KAIOIIEH CPELE;

® OIICHKU BJIMSHUS XUMHYECKOTO 3arpsi3HEHUS OKPYKaloIIeH cpeapl Ha
OpraHU3M YeJIOBEKa U JAPYTUEC KUBBIE OPTaHU3MBI;

e 0e30macHOro OOpallleHHs C TOPIOYMMU U TOKCHYHBIMU BEILECTBAMU,
71a060paTOPHBIM 000PYI0BAHUEM;

® [IPUTOTOBJICHUS PACTBOPOB 3aJaHHOW KOHIIEHTpalMu B OBITY U Ha
MIPOU3BOJICTBE;

® KPHUTHYECKOW OIICHKH JIOCTOBEPHOCTH XHUMHUYECKOW HWH(POPMAIIHH,
MOCTYTAIOIIECH U3 pa3HbIX UCTOUYHUKOB.

BbInyCKHHK HAYYUTCH:

* OMHCHIBATH CBOMCTBA TBEPJIBIX, KUJIKUX, TA3000pa3HBIX BEIIECTB, BHIICISSA
WX CYIIECTBEHHBIEC MPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHIO U CBOWCTBaM,
yCTaHaBJIMBAThH IPUYUHHO-CJICICTBCHHBIC CBSI3U MEXTY JTAHHBIMHU
XapaKTEPUCTHKAMU BEIIECTBA;

* PACKpBIBATh CMBIC]T OCHOBHBIX XUMUYCCKUX TIOHATHH «aTOM», «MOJICKYJIa,
«XUMUYECKHA  DJIEMEHT», «IPOCTOE  BEUIECTBO», «CIOXKHOE  BEIIECTBOY,
«BAJICHTHOCTBY», HCTIOIBL3YS 3HAKOBYIO CHCTEMY XUMHH;

* W300pakaTh COCTAB MPOCTEHINNX BEIMIECTB C TOMOIIBI0 XHUMHYECCKUX
bopMyIT B CYIITHOCTh XUMUYECKHUX PEAKIIUNA C TTOMOIIBI0O XUMUYECKUX YPaBHEHU;

* BBIYUCIIATh OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
a TaKK€ MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUSIX JJI OIICHKU UX
IIPAKTUYECKON 3HAYUMOCTH;

* CPaBHHMBATh IO COCTaBY OKCHJIbl, OCHOBAHMSI, KUCJIOTHI, COJIH;

* KJIaCCU(PUITUPOBATH OKCUJIBI 1 OCHOBAHHUS IO CBOWMCTBAM, KHCIIOTHI U COJIU
10 COCTaBY;

* ITOJIb30BATHCS JTAOOPATOPHBIM 000PYI0BAHUEM U XHMHYECKOM ITOCYI0M;

* TIPOBOJIUTH HECJIOXKHBICE XUMWYCECKHE OIBITBI ¥ HAONIOJCHHUS 32
W3MCHCHUSIMH CBOWCTB BEIIECTB, B TPOIECCe WX TPEBpAIlEHUN; COOJI0IaTh
IpaBujIa TEXHUKH 0€30MTaCHOCTH TIPH MPOBEACHUHN HAOIOICHUHA U OTIBITOB;



* pa3auyaTh JKCIEPUMEHTATBHO KHUCIOTHI M  IIEJIOYM, TOJb3YSCh
WHMKAaTOpaMH; OCO3HABATh HEOOXOAUMOCTb COOJIIO/IEHNS Mep O€30MaCHOCTH MPHU
oOpaIieH’u ¢ KUCJIOTaMU U HIeI0YaMH.

* pacKpbIBaTh CMBICI Nepuoanyeckoro 3akona JI. 1. Menneneena;

* ONHUCHIBATh W XapaKTepU30BaTh TaOIHUHYI0 (OpMY MEPUOAMYECKON
CUCTEMBI XUMUYECKUX IJIEMEHTOB;

* XapakTepu30BaTh COCTaB AaTOMHBIX fAJIEp M paclpeiesieHue duclia
ANIEKTPOHOB MO D3JICKTPOHHBIM CIJIOSIM aTOMOB XUMHUYECKHUX JJIEMEHTOB MaJIbIX
MEPUOA0B MEPUOIUUECKON CUCTEMBI, @ TAKXKE KaTUsl U KaJIbIIUS;

* pazinyaTh BUABI XMMUYECKOW CBSI3M: MOHHYIO, KOBAJEHTHYIO MOJSPHYIO,
KOBAJICHTHYIO HEMOJSPHYIO U METAJLTUYECKYIO;

* u300pakaTh AJIEKTPOHHO-UOHHBIE (OPMYIBI BEIIECTB, 00pPa30BaHHBIX
XUMHUYECKUMH CBSI3SIMU PA3HOTO BUJIA;

* BBISBIATH 3aBUCHMOCTh  CBOWCTB BEHIECTB OT CTPOCHUA HX
KPUCTAUTMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUTMYECKUX;

* XapaKTepU30BaThb XUMHUYECKHE BJIEMEHTHl U MX COCJAMUHEHUS HAa OCHOBE
MOJIOKEHUS DJIIEMEHTOB B MEPUOANYECKON CHUCTEME M OCOOCHHOCTEH CTPOCHUS MX
aTOMOB;

*  XapakTepu3oBaTb  HAYYHOE M  MHPOBO33PEHYECKOE  3HAUYCHUE
MEPUOANYECKOTO 3aKOHA M MEPUOANYECKON CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB /.
N. Menneneena;

* OOBSICHAITh CYTh XUMHYECKHUX MPOIECCOB U MX MPUHIUIUAIBHOE OTINYNE
OT (PUBUYECKUX;

* Ha3bIBATh MPU3HAKU U YCJIOBUS MMPOTEKAHUS XUMUYECKUX PEaAKIUM;

* YCTAHABJIMBATh MPUHAJICKHOCTh XUMUUECKON PEaKIuU K ONpeaeIEHHOMY
THUITY TI0 OJTHOMY U3 KJIACCU(PUKAITMOHHBIX MPU3HAKOB:

1) mo 4ucny ¥ COCTaBy UCXOJIHBIX BEIIECTB U MPOAYKTOB PEaKIUU (PEaKiuu
COCIMHEHUS, PA3JIOKEHHUS, 3aMCIIICHHUS 1 OOMEHA);

2) MO BBIJICIICHUIO WJIH MOTJIONIEHUIO TETUIOTHI (PEaKuu SK30TEPMHUUECKHUE U
SHIOTEPMUYECKHE);

3) MO0 U3MEHEHMIO CTETICHEW OKMCIICHUS XMMUYECKHX DJIEMEHTOB (pEaKiuu
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHEIE);

4) mo oOpaTUMOCTH TpoIiecca (peakiuyu o0paTUMbie U HEOOpATUMEIE);

* COCTaBJSATH YPABHEHMS DJIEKTPOJUTUUECKON JAUCCOIMAIMUA  KHUCIOT,
IeJI0uei, CoJIeH; MOTHbIE U COKpalIEHHbIC HOHHBIC YPAaBHEHMS peakivii oOMeHa;
YpaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU;

. MIPOTHO3UPOBATh MPOIYKTHI XUMHUYECKUX peakiuii o
dbopmyiiaM/Ha3BaHUSIM MCXOJIHBIX BEIIECTB; ONPEEsTh MCXOJHBIC BEIIECTBA IO
dbopmyliam/Ha3BaHUSIM TIPOJYKTOB PEAKIMU; * COCTaBJISATh YPAaBHEHUS PEaKIIUH,
COOTBETCTBYIOIINX MIOCJIEIOBATEILHOCTH («1renoukey) MpeBpaLICHUN
HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

* BBIABJISITH B IPOIECCE SKCIIEPUMEHTA MPU3HAKU, CBUIETEIbCTBYIOIIUE O
MPOTEKAHUU XUMUYECKOU PEaAKIUU;

* IPUTOTOBJISATH PACTBOPHI C ONPEICIEHHON MACCOBOM JI0JIEH PACTBOPEHHOTO
BEILIECTBA;



* ONpPEACNATh XapakTep Cpelbl BOJHBIX PACTBOPOB KUCJIOT M LIEJIOYEN MO
U3MEHEHUIO OKPACKU UHJIUKATOPOB;

* IPOBOJIUTH KAUYECTBEHHBIE PEAKINH, TIOATBEPHKAAIOIINE HATUUUE B BOAHBIX
pacTBOpax BELIECTB OTJEJIbHBIX HOHOB

* OIpEeAeNsATh NPHUHAJIEKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY W3
U3YYEHHBIX KJIACCOB/TPYMIL: METalIbl M HEMETallbl, OKCHIbl, OCHOBaHUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB M0 MX HA3BAHUSAM;

* OIIPEACIIATh BAJICHTHOCTD U CTENEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIIAATH (POPMYJIBI HEOPTAHUYECKUX COCIWHEHHUH IO BAJICHTHOCTAM U
CTETICHSM OKHCIIEHUS 3JIEMEHTOB, a TaKKe 3apsjaM MOHOB, YKa3aHHBIM B TaOIHIlE
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH H3MEHEHMSI (PU3UUYECKHMX U XHUMHUYECKUX
CBOMCTB NIPOCTBIX BELIECTB (METAJJIOB M HEMETAIJIOB) M UX BBICIIMX OKCHJIOB,
00pa30BaHHBIX IEMEHTaMU BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOILIME XHUMHUYECKHUE CBOWMCTBA, XapaKTEpHbIE M Tpymld
OKCHUJIOB: KUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHUYECKHUE CBOMCTBA, XapaKTEPHbIE IJIS KaXAOrO0 U3
KJIACCOB HEOPTaHUYECKUX BELIECTB: KHCIIOT, OCHOBAHUM, COJICH;

* IPUBOJUTH NMPUMEPHI PEAKIUM, NOATBEPKAAIOINX XUMUUYECKUE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUU U COJIEH;

* OIpEeAesATh BEIIECTBO-OKUCIUTENb W BEIIECTBO-BOCCTAHOBUTEIb B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX; * COCTABIATh OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIA OamaHc (ISl M3YYEHHBIX pEaKIHil) MO MNpeaoKEHHBIM
CXeMaM peaKkIui;

* TOPOBOJAUTH JAOOPATOPHBIE OMBITHI, TMOJITBEPKAAIOUIME XUMHUYECKUE
CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIAHMYECKHUX BEILECTB;

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

* IPaMOTHO 00paIlaThCs C BEIIECTBAMU B ITOBCEHEBHOM JKU3HH;

* OCO3HaBaTb HEOOXOAMMOCTb COOJIOJEHHUS MpPaBWJI  3KOJOTUYECKH
0€30I1acHOTr0 MOBEJCHUS B OKPY>KaIOIEeH MPUPOIHON Cpelie;

* T[OHMMaThb CMBICII U HEOOXOAUMOCTh COONIOACHUSA MpeANnuCaHui,
npeiaraéMbplX B MHCTPYKIUSAX MO HCIOJB30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUU U JIp.;

* HCNOJb30BAaThb MNPUOOPETEHHBIE KIIOUYEBBIE KOMIIETEHTHOCTH MpH
BBINIOJIHEHUH HCCJEI0BATEIbCKUX MPOEKTOB MO H3YYEHHUIO CBOMCTB, CIOCOOOB
MOJIYYEHUS M pacliO3HaBaHUs BELIECTB;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HCIOJb3Ysl CpEIcTBa
YCTHOM M MNHCHbMEHHON KOMMYHHKAlMU Mpu padoTe € TEKCTaMH ydyeOHUKa W
JIOTIONIHUTEIBHOW  JIUTEPAaTypoil,  CHpPaBOYHBIMU  TaONMLIAMH,  TPOSIBIATH
TOTOBHOCTh K YB@)KCHHMIO WMHOW TOYKM 3pEHHUS NMPU OOCYXKIECHUU PE3yJIbTAaTOB
BBITIOJITHEHHOUN Pa0OTHI;

* OOBEKTHUBHO OLIEHUBAaTh HH(MOPMALMIO O BEIIECTBAX U XMMHYECKUX
mporeccax, KpPUTUYECKM OTHOCUTbCA K  TICEBAOHAyyHOM  uH(popMaiuw,
HE00POCOBECTHOM peKiiamMe, Kacarollencs UCIIOIb30BaHus PA3INYHBIX BEIIECTB.



* OCO3HaBaTb 3HAYEHHE TEOPETUYECKUX 3HAHUM JUI1 IPAKTUYECKOU
JIeSITeIbHOCTH YEJIOBEKA;

* ONHUCHIBaTh H3YYCHHBIC OOBEKTHI KaK CHUCTEMBI, IPUMEHSS JIOTHKY
CHCTEMHOI'0 aHAJIN3a;

* IMPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX IEPUOJMYECKON CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB JIsi OOBSICHEHUS] M TPEABUICHUSI CBOMCTB KOHKPETHBIX
BEIIECTB;

* pa3BUBaTh WH()POPMAITMOHHYIO KOMIIETEHTHOCTh MMOCPEICTBOM YTITyOJICHUS
3HaHUW 00 MCTOPUU CTAHOBJIECHUS XUMUYECKOM HAayKH, €€ OCHOBHBIX MOHSITHUH,
MIEPUOJIMYECKOr0 3aKOHA KaK OJTHOTO U3 BAKHEWIIMX 3aKOHOB ITPUPOIBI, 4 TAKKE O
COBPEMEHHBIX JOCTHKECHUSAX HAYKU U TEXHUKH.

* COCTaBJISITh MOJICKYJISIDHBIE W TOJIHBIE HWOHHBIC YPaBHEHHS IO
COKpAIIEHHBIM HOHHBIM YPABHECHUSIM;

* MPUBOJIUTH MPUMEPHI PEAKIMH, MNOATBEPKIAIOIIUX CYIIECTBOBAHUE
B3aMMOCBSI3U MEKIY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

* IIPOTHO3UPOBATh PE3yJbTAaThl BO3JICUCTBUSA PA3IUYHBIX (HAaKTOPOB Ha
W3MEHECHUE CKOPOCTH XUMHUYECKOU PEaKIUH;

* IIPOTHO3UPOBATh PE3yJbTAaThl BO3JICUCTBUSA PA3IUYHBIX (HaKTOPOB Ha
CMEIICHUE XUMHUYECKOTO PABHOBECHS.

* IIPOrHO3UPOBATh XUMUUYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U
CTPOEHHUS;

* MIPOTHO3UPOBATh CHOCOOHOCTh BEIECTBA MPOSBIATh OKUCIUTEIIbHBIC WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C Y4YE€TOM CTEIEHEHW OKHCJIEHHUS DSJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAaB;

* BBUBJATH CYIIECTBOBAHME T'E€HETUYECKOM  B3aUMOCBI3U  MEXKIY
BEIIECTBAMU B PSAY: MPOCTOE BEMIECTBO — OKCHUJ — THIPOKCU] — COJIb;

* OpPraHU30BbIBATH, MPOBOJAUTH YYEHHUYECKHUE IPOEKTHI IO HMCCIICIOBAHUIO
CBOMCTB BEIIECTB, UMEIOIINX BAKHOE MPAKTUYECKOE 3HAYCHUE.

IIpeameTHbIMH  pe3yJibTAaTAMH  HU3YYEHUS  MNpeaMeTa  SIBJISIOTCHA
cCJIeAyIOIue YMECHMS:

1. Oco3HaHue poyM BEIIECTB: - ONPEACISTh POJib PA3JIMUHBIX BEIIECTB B
MPUPOIE U TEXHUKE; - OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
2. PaccMOTpeHrE XHMHYECKUMX MPOLECCOB: - MPUBOJAWUTH PUMEPHI

XUMHUYCCKUX ITPOHECCOB B IMPHUPOALC; - HAXOAUTDb YCPThI, CBUACTCIbCTBYIOIIHC 00
O6H_[I/IX IMPHU3HAKaX XUMHUYCCKUX IPOLECCOB U UX PA3JINYMAX.

3. Hcnonb3oBaHne XUMHUUYECKUX 3HAHUM B OBITY: — OOBSICHATH 3HaYEHUE
BEILIECTB B KU3HU U XO35MCTBE YEIIOBEKA.

4, OOBSICHAT, MHpP C TOYKH 3pEHUS XUMHUU: — TEPEUUCIATh
OTJINYWTEJIbHBIE CBOMCTBA XWMHYECKMX BEIIECTB, — pa3iMdyarb OCHOBHBIC
XUMHUYECKUE TIPOLIECCHI; - OINPENEIsATh OCHOBHBIE KJIACChl HEOPraHUYECKUX
BEILIECTB; - IOHUMATh CMBICII XUMUYECKUX TEPMHUHOB.

S. OBnazgeHWe OCHOBaAaMM METOJOB IIO3HAHMS, XapaKTEPHBIX IS
€CTECTBEHHBIX HAyK: - XapakTepU30BaTb METOABI XUMHYECKOM HAyKHU

(mabmrosieHre, CpaBHEHHE, JKCIIEPUMEHT, M3MEPEHHE) M WX POJIb B IO3HAHHUH



MPUPOIBI, - TMPOBOJUTH XUMHUYECKHUE OIBITHI M AKCIIEPUMEHTHI U OOBICHATH HMX
pEe3yJIbTaTBHI.

6. YMeHue OIeHUBaTh TOBEJCHUE 4YEJIOBEKa C TOYKH 3PEHUs
XUMUYECKON O€30MacHOCTH MO OTHOUICHUI0O K YEJIOBEKY U TNpHUpoje: -
UCII0JIb30BaTh 3HAHUS XUMUH MPU COOIIOCHUU MPABUII UCIIOJIB30BaHUS OBITOBBIX
XUMHUYECKHUX MPENapaToB; — pa3inyaTh OMACHbIC U O€30MacHbIC BEIIECTBA.

7. JlaBaTh omnpenesieHus] U3YYEHHBIX MOHATHUN: «XUMHYECKAWA DIIEMEHTY,
«aToM», «HOH», «MOJIEKYJIa», IPOCTbIE U CJIOYKHBIE BELIECTBa», «BEIIECTBOY,
«xummuueckas (popmyna», «OTHOCHUTENbHAsh aTOMHAas Macca», «OTHOCHTEIbHAas
MOJIEKYJIIpHAas Maccay, «BAJICHTHOCTBY, «CTETEHb OKHUCIICHUS,
CKPUCTAJIIMYECKAsT PEIIETKA», «OKCHIBD), «KHUCIOTBD), «OCHOBAaHUSA», «COJINY,
«aM(OTEpPHOCTHY, «UHIUKATOP», «IEPUOAUYECKUN 3aKOH», «IEpUOIUYECKast
TaONUIA», «HU30TOMBD», «XUMHUECKAs CBSI3b», «DIEKTPOOTPULIATEIHHOCTHY,
«XAMHUYECKAs] pPEaKUUsi», «XUMHUYECKOE YPaBHEHHUE», «TCHETHUYECKAs CBS3bY,
«OKHUCJIEHUE»,  «BOCCTAHOBIICHUE»,  <DIIEKTPOJUTHYECKAs  JIUCCOLHAIUY,
«CKOPOCTh XUMUYECKOW PEAKIIUN»;

8. Onucate JEMOHCTPALMOHHBIE M CaMOCTOSITENIBHO TPOBEICHHBIE
XUMHUYECKUE IKCIIEPUMEHTHI;

Q. OnucelBaTh W pa3nuvaTh H3YYEHHBIE KIIACCHI HEOPTaHUYECKUX
COEJIMHEHHM, ITPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUYECKHUE PEAKIINH;

10. KrnaccuduumpoBaTh n3yuyeHHbIC OOBEKTHI U SBICHUS;

11. [enartb BBIBOABI M YMO3AKIIOUYEHHsS U3 HAOIIOJEHUN, W3YYEHHBIX
XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX
BEILECTB 10 aHAJIOTMH CO CBOMCTBAMH U3yUYEHHBIX;

12. CrtpykTypupoBaTh  H3y4YeHHBId  MaTepuall U  XUMHYECKYIO
MH(pOPMAIUIO, IOJYYEHHYIO U3 IPYTUX HCTOYHUKOB;

13. MopenupoBaTh CTPOEHHE aTOMOB 3JIEMEHTOB 1-3 MepruoI0B, CTPOCHUE
IIPOCTBIX MOJIEKYJI;

B 11eHHOCTHO — OpUEeHTALMOHHOU c(epe:

14.  AHanu3upoBaTh U OIICHUBATH MOCIEICTBUS JJIsi OKPYKAIOIIEH Cpesibl
OBITOBOM M  TPOU3BOJICTBEHHOW JEATEIHHOCTH YEJIOBEKa, CBSA3aHHOHW C
nepepadOTKOMN BEIECTB;

B TpynoBoi cepe:

15. [IpoBoAUTH XUMUYECKHUI IKCIIEPUMEHT;

B cdepe 0e30nmacHOCTH KU3HEAEATEIbHOCTH:

16. OxaspiBaTh MEPBYIO MOMOIIb MPH OTPABICHUSIX, OXKOTaX U APYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.

JIMYHOCTHBIMM pe3yJbTATAMU U3YUYEHUS XUMMHU SABJIAIOTCS cieaylonme
YMeHHS:

VYyammiics T0IKeH:

3HATH U NOHNMATh:

1. OCHOBHBIE HCTOPHUUYECKHUE COOBITHUS, CBA3aHHBIC C PA3BUTHEM XUMHUH U
00I11eCTBa;



2. JOCTIDKCHHMsI B O00JIaCTM XUMHUW H  KYJbTYpHBIC Tpaguiuu (B
JaCTHOCTH, HAy4YHBIE TPAJIWIIMH) CBOCH CTpaHbI; OOMIEMUPOBBIC JOCTHIKCHUS B
00J1aCTH XUMHU,

3. OCHOBHBIE ITPUHIIMIIBI U [TPaBUJIa OTHOLIEHUSI K IPUPOJIE;

4. OCHOBBI  3710pOBOrO o0Opa3za KH3HM U 3J0pOBbECOEpEraroInX
TEXHOJIOT UM,

S. IpaBWjia MOBEJECHUS B YPE3BbIUAMHBIX CHUTYalUsX, CBSI3aHHBIX C
BO3/ICIICTBHEM Pa3TNYHbIX BEIECTB;

6. OCHOBHBIE TIpaBa M OOS3aHHOCTM TpakJaHWHA (B TOM YHCIE

yqamerocsl), CBA3AaHHBIC C JIMYHOCTHBIM, HpO(l)eCCI/IOHaJ'IBHBIM H KHN3HCHHBIM
CaMOOIIPCACIICHUCM,

1. COIMAJIBHYIO 3HAYMMOCTh M cOfepkaHue mpodeccuii, CBsI3aHHBIX C
XUMHEH;

HCNbITHIBATD.

1. YyBCTBO F'OPJOCTH 32 POCCHMCKYIO XUMHUUYECKYIO HAYKy U YBa)XKCHHUE K
HCTOPHUH €€ Pa3BUTHS; YBAKCHUE U IPUHATHEC TOCTHKEHUM XUMHHU B MUPE;

2. 11000Bb K TIPUPO/IC;

3. YBaKCHHE K OKPYKAIOIIUM (yUJaluMCs, YIUTEIISAM, POJIUTEIIAM U JIp.)

— YMCThb CJIymiaTb MW CJbIIIAaTh IIAPpTHCPA, IIPU3HABATL IIPABO KaXXIOTO HaA
COOCTBEHHOE MHCHHC, IIPUHUMATh PCHICHUA C YICTOM HOBI/IHI/Iﬁ BCCX YHYACTHHKOB,

4. YYBCTBO MPEKPACHOTO U ICTETHUECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA
C MUPOM BEILIECTB U UX MPEBPAIICHU;

5. CaMOYBa)XCHHE M HMOIMOHAJIBHO- TMOJOKUTEIBHOE OTHOIICHUE K
cebe;

NPU3HABATH:

1. LHEHHOCTh 37J0pPOBbA (CBOET0 U APYTHX JIOACH);

2. HEOOXOJIMMOCTh CaMOBBIPAKEHUSI, CaMOpEAIU3aIlui, COLUATBLHOTO
MIPU3HAHUS;

0CO3HABATh:

1. TOTOBHOCTh (MJIM HETrOTOBHOCTH) K CAMOCTOSITCIIBHBIM ITOCTYIKaM M
JIEUCTBUSM, OTBETCTBEHHOCTh 33 MX PE3YJIbTATHI;

2. TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BBIpaKaTh W OTCTAUBATH
CBOIO TTO3UIIUIO U KPUTUYHO OTHOCUTHCS K CBOMM IOCTYIIKaM;

NPOSABJIATH:

1. AKOJIOTHUYECKOE CO3HAHUE;

2. T0OpOXKEIATEILHOCTh, JIOBEpUE M BHUMATEIBHOCTh K JIFOJSIM,
TOTOBHOCTh K COTPYAHUYECTBY U JPYKOE€, OKa3aHUIO MOMOIIM TE€M, KTO B HeH
HYX/IaeTCs;

3. 00OOIIEHHBIN, YCTOMYMBBIN W HW30MpATENbHBIM TO3HABATEIbHBIN

WHTEpPEC, MHUIIMATUBY MW JIO003HATEIHLHOCTh B HM3YyUYEHWH MHpA BEIICCTB U
pEeaKUunii;

4, LEJICYCTPEMJIIEHHOCTh W HACTOMYMBOCTH B JIOCTHXKEHUH LIEJIEH,
TOTOBHOCTb K IPEOJIOJIEHUIO TPYAHOCTEN;



5. yOEXKIEHHOCTh B BO3MOYKHOCTH TTO3HAHUS TPUPOJIBI, HEOOXOIUMOCTH
Pa3yMHOTO HCITOJIb30BAaHUS JIOCTMDKCHHH HAyKH W TEXHOJOTHUH JUISl Pa3BUTHSA
00IIIECTBA;

yMeTh:

1. YCTaHaBJIMBATh CBSI3b MEXKY LIETbI0 U3yUYEHUS XUMUU U TEM, JIJIS1 YETO
OHA OCYIECTBIIAECTCS (MOTUBAMH);

2. BBINIOJIHATh KOPPUTHUPYIOIIYIO CAaMOOLIEHKY, 3aKIIOYalolylocs B

KOHTpOJIE 33 MPOLUECCOM H3YyYEHHd XUMUU M BHECEHHMH HEOOXOAUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX dTAllaM M CIIoco0aM H3y4deHus Kypca XUMHUH;

3. BBINIOJIHATh PETPOCHEKTUBHYIO CaMOOLIEHKY, 3aKIIYalOllylocs B
OLICHKE MpoLEecca M pe3yJibTaTa M3y4YeHHs Kypca XHMHH OCHOBHOW IIIKOJIBI,
MOJIBEICHUH UTOI'OB HA OCHOBE COOTHECEHUS LIEIEN U pe3yIbTaTOB;

4, CTPOUTh JKM3HEHHBIE ¥ TPO(PEecCCHOHATbHBIC TUTAHBI C YYETOM
KOHKPETHBIX  COLMAJIbHO-UCTOPUYECKUX, TMOJUTHYECKUX M OSKOHOMHUYECKHX
YCJIOBUI;

S. OCO3HaBaTh  COOCTBEHHBbIE  IIEHHOCTM M  COOTBETCTBHUE  HUX

INPUHUMACMBIM B JKHU3HH PCHICHUAM, BCCTH OHAJIOI HAa OCHOBC PABHOIIPABHBIX
OTHOILICHUN U B3aMMHOTO YBAKCHUA,

6. BBIICJISATh HPABCTBEHHBIN ACIEKT MOBEACHUS U COOTHOCUTDH MOCTYIIKH
(cBOM M APYTHUX JIFOACH) M COOBITUS C MMPUHATHIMH dTHYECKUMH HOPMaMU;
1. B IIpEJIeJIaX CBOUX BO3MOXKHOCTEM MPOTUBOJACHUCTBOBATH JICHCTBUSM U

BIUSHUSAM, TIPEICTaBISIONIAM yrpo3y KU3HH, 370pOBbI0 W 0€30MMacHOCTH
JIMYHOCTH U OOIIECTBA.

MeranpeaMeTHbIMHM  pe3yJbTaTaMM  HM3Y4YeHHs Kypca «XHUMUA»
sBJseTcs GopMUpOBaHMe YHUBEPCAJBbHBIX Y4eOHbIX AecTBUH (YY)

® YMEHHUE CaMOCTOATEIbHO ONPEAEIATh LIeJIM CBOET0 OOYy4eHHs, CTaBUTh U
dbopmynupoBaTh i ce0s HOBble 3amauyd B yu€Oe W TO3HaBaTEILHOU
NeATEIbHOCTH, pa3BUBaTh MOTUBBI W HMHTEPECHl CBOEW MO3HABATEJILHOMN
NesATEeIbHOCTH;

® YMEHUE CaMOCTOSITENIbHO MJIAHUPOBATh MYTH JOCTHXKEHUS LENeil, B TOM
4uClie albTePHATUBHBIC, OCOBHAHHO BhIOMpaTh Hambosee 3(PPEeKTUBHBIE CITOCOOBI
perieHus y4eOHbIX U TT03HABATENbHBIX 33/1a4;

® YMEHUE COOTHOCUTh CBOU [ICUCTBUSL C IJIAHUPYEMBIMU PE3YJIbTaTaMH,
OCYUIECTBJISTh KOHTPOJb CBOEH JEATEIbHOCTH B TNPOLECCE JOCTHKECHHS
pe3ynbTara, OnpenesaTh COcoObl NEUCTBUIM B paMKax MPEAJIOKEHHBIX YCIOBUN U
TpeOOBaHM, KOPPEKTUPOBATh CBOM JICUCTBHUS B COOTBETCTBUU C W3MEHSIIOIICICS
CUTyalen;

® YMCHHE OIIEHWBAaTh MPABUIBLHOCTh BBIMOJHEHUS Yy4yeOHOW 3amaud,
COOCTBEHHbBIE BOBMOXHOCTH €€ PEIICHHUS;

® BJIAJICHHME OCHOBAMU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHS PELICHUN U
OCYILIECTBJICHUS OCO3HAHHOTO BbIOOpa B  y4yeOHOW U  TO3HABaTEIbHON
NEeATEIbHOCTH;



® yMEHHE ONpEACNITh MOHSATHS, CO3/1aBaTh OOOOIICHMS, yCTaHABIHBATH
aHaAJIOTUH, KJIACCU(PUITUPOBATh, CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS U KPUTEPUH
JUIsT KacCU(UKAIMK, yCTaHABIMBATH MPUYMHHO-CICACTBEHHBIC CBSI3U, CTPOHUTH
JIOTUYECKOE PACCYXJEHUE, YMO3aKIIOUeHUE (MHIYKTUBHOE, NEIYKTUBHOE M IO
aHaJIOTUH) U JIeJIaTh BBIBO/IBI;

® YMCHHE CO3/IaBaTh, MPUMEHATH W TPEOOPa30OBBIBATh 3HAKH W CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl peIIeHUs YYCOHBIX U MTO3HABATENIbHBIX 33]1a4;

® YMCHHE OpraHHW30BBIBATh Yy4ye€OHOE COTPYJHHYECTBO U COBMECTHYIO
NEATEIHLHOCTh C YIUTEIEM U CBEPCTHUKAMU; pad0TaTh HHIUBUIYAIHHO U B TPYIITIE:
HaxXOJUTh OOIee pemeHne W pa3pemarb KOH(JIUKTBI Ha OCHOBE COTJIACOBAHUS
MO3UIMN U yd€Ta UHTEPECOB; (POPMYIUPOBATH, APTyMEHTHUPOBATh U OTCTaWBaTh
CBOE MHEHUE;

® YMEHHUE OCO3HAHHO HCMOJIb30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBHUU C
3a/1auel KOMMYHUKAIIMU JIJIs1 BEIPAXKCHUSI CBOUX YYBCTB, MBICJIEH U MOTPEOHOCTEH;
IJIAHUPOBAHUSI M PETYJSIUUM  CBOEH JCATENBHOCTH;, BIIAJICHUE YCTHOU U
MIACBbMEHHOM PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

e (popMupoBaHHNE U PA3BUTHE KOMIIETEHTHOCTH B 0O0JIAaCTH HCIOJIb30BaHUS
HH(POPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTH;

e (opMUpPOBAHHE U PaA3BUTHE OSKOJOTMYECKOTO MBIIIJICHUS, YMCHHE
MIPUMEHATH €r0 B MO3HABATEIBHOM, KOMMYHUKATUBHOW, COUMAIBHON MPAKTUKE U
npodeCCUOHAIBHOW OPUEHTAIIUH.



2. Conepxkanune yueOHOro npeamera XumMus

BBenenue.

O0mass XapakTepUCTHKA XUMHYECKHX JJIEMEHTOB M XHMHYECKHX
peakumii. Ilepyuoguueckuii 3akoH u Ilepuoauyeckass cucreMa XHUMHUYECKHX
jemenToB /I. U. MenaeseeBa

XapakTepuCTUKa 3JIEMEHTA IO €ro IMoJokKeHuto B Ileproanueckoil cucrteme
xumudeckux anementoB J[. WM. MennaeneeBa. CBoicTBa OKCHIOB, KHCJIOT,
OCHOBAaHMH MW COJIEM B CBETE TEOPUM DIIEKTPOJUTHYECKOM JHCCOLMALUMU M
OKHUCJICHUS-BOCCTaHOBIIeHUS. [[oHATHE O MEPEeXOAHBIX dIIeMEeHTax. AMMOTEPHOCTS.
['eHeTnyeckul psa  MEPEXOAHOro  dieMeHTa. llepuoaudecknii 3aKOH U
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M.  Mengeneesa.
XUMUYECKasi OPTaHM3alMs XMBOW M HEXKHWBOW NPUPOJbI. XWMHUYECKHU COCTaB
A/pa, MAaHTUM M 3€MHOW KOpbl. XUMHYECKHE BJIEMEHTBl B KIETKaX >XUBBIX
OpraHu3MoB. Makpo- u MHKpod3JieMeHThl. O000IIeHHEe CBEACHUN O XMMUYECKUX
peakiusax. Knaccudukaiuss XMMHUYECKUX PEAKIUH 10 Pa3InYHBIM IPU3HAKAM:
«UUCIIO M COCTaB pearupyromux U 00pa3ymoIIMXCs BEHIECTB», «TEIUIOBOM
abdexT», «HampaBleHUE», «U3MEHEHHE CTENEHEH OKHUCICHUS DIJIEMEHTOB,
o0pa3yomux pearupyroume BEILIECTBAY, «pazay, «HCIOJIb30BAHUE
katanu3aropa». [loHSATHE O CKOpPOCTHM XUMHYECKOM peakuuu. DakTopsl,
BIIMSIFOIIIME HA CKOPOCTh XWMHUYECKUX peakiuid. Karamuzatopel u KaTtamus.
Nurubutopel. AHTHOKCUAAHTHIL. JlemoHcTpauuu. Paznuunbsie Gopmbl Tadmusr [
N. MenneneeBa. Mopaenmun aTroMoB 3JeMeHTOB |— 3-ro mepuoaoB. Mojenb
CTpPOEHHUs 3€MHOro mapa (MomepeuHbld paspe3). 3aBUCHMOCTb CKOPOCTH
XAMHUYECKOM peakiuu OT TMPUPOAbl PEarupyroluxX BEUIECTB. 3aBUCUMOCTH
CKOPOCTH XHWMHYECKOM PpEAKUMH OT KOHIUEHTPAIMUW PEarupyrolnx BeEIIECTB.
3aBUCHUMOCTh CKOPOCTH XUMHYECKON peakUuu OT IUIOIIAJH CONPUKOCHOBEHUS
pearupyroIux BEMIECTB («KUISIIHN CJIOM»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
pPEaKUHUU OT TEMIIEPATYPHI PEAruPYIOLINUX BEIIECTB. | OMOT€HHBIN U IeTepOreHHbIN
karanu3bl. DepMeHTaTUBHBIN KaTanu3. arubuposanue.

JlaGopaTopHble onbIThI. 1. [TonyyeHne rugpokcuia NUHKA U UCCIIETOBAHHE
ero CcBoHcTB. 2.MogenupoBaHue mnocTtpoeHuss I[lepuognyeckord  CUCTEMBI
xumuueckux snemeHToB JI. M. MenngeneeBa. 3. 3aMelieHue >Xejie30M MEOu B
pactBope cyinbdara menu (I1). 4. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu OT
MPUPOABLl PEArMpyIoOMNX BEIIECTB Ha MPUMEPE B3aUMOJCUCTBUS KHUCIOT C
MeTajulaMu. 5. 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEAKIMU OT KOHILIEHTPaluu
pEarupyromnmx BEMIECTB HA TPUMEPE B3aUMOJICHUCTBUS [IUHKA C COJSTHOW KUCJIOTOU
pa3IUYHOM KOHLIEHTpauuu. 6. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIHHU OT
IUIOIIAA  CONPUKOCHOBEHUSI pEArupyrolmux BewmecTtB. 7. MoaenupoBaHue
KUISIIETO  cos». 8. 3aBUCMMOCTh CKOPOCTH XUMHUYECKOM pEakuuu OT
TEMIEPATYPhl PEArupyIOIINX BEIIECTB HA TPUMEPE B3aUMOICHCTBUS OKCHIA MEIH
(I) ¢ pacTBOopoM cepHOl KHCIOTHI pa3IWYyHOM Temrieparypsl. 9. Paznoxenue
MEepOKCHIa BOJOpoJa ¢ mnomoiibio okcuaa Mmapranua (IV) um karanassl. 10.
OOnHapyxeHue KaTana3bl B HEKOTOPHIX MUIIEBBIX MpoaykTax. 11. UHrubupoBanme
B3aUMO/ICHCTBUS KUCJIOT C METAJIUIAMH YPOTPOITHHOM.



IIpeaMeTHble pe3yJbTaTbl O00y4YeHMs Y4Yalluiics JIOJDKEH YMETh:
WCMOJIb30BaTh MNPU  XapaKTEPUCTUKE  MPEBPAIICHUM  BEIIECTB  IOHSATHS:
«XMMUYECKasl PEaKIus», «PEaKIUU COCIAUHEHUS», «PEAKIUU Pa3I0KEHUS,
«peaKkIuu OOMEHa», «peaKkIuyd 3aMelIeHUs», «PEAKIUU HEUTpalu3aiumny,
(OK30TEPMHUYECKHE PpEeaKIUnu», <OAHJAOTEPMHUECKHE peaKIuu», «OoOpaTUMBbIe
peakiun», «HEoOpaTUMbIE PEAKIHUW», «OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
pEaKLMN», KTOMOTEHHBIE PEAKIIUN», «TE€TEPOTCHHBIC PEAKIIUN», «KATATUTUYECKUE
peakum», «HEKATATUTUYECKUE PEAKIUN», «TEIUIOBOM A(PexT XuMmuuecKkou
PEaAKIHUN», «CKOPOCTh XMMHYECKOW PEAKUUN», «KATAIU3ATOP»;XapaKTEPU30BAThH
XUMHUYECKHE AJIEMEHTHI 1—3-TO MepHoI0B M0 UX MoJjokeHuio B [lepmonnueckoit
cucteMe xumuuyeckux osneMmeHTtoB JI. M. MeHaeneeBa: XUMHMYECKHM 3HAK,
MOPSIKOBBIA HOMED, NIEPUO/I, TPYMIA, OATPYIIIa, OTHOCUTEIIbHAS ATOMHAs MacCa,
CTpoeHHue atoma (3apsif sapa, YUciIo IPOTOHOB U HEUTPOHOB B SApPE, OOIIEE YHCIIO
AJIEKTPOHOB, PACHPEACICHUE DJICKTPOHOB IO JJIEKTPOHHBIM CJIOAM, MPOCTOE
BEIECTBO, (hOpMyJsia, HA3BaHUE W THUII BBICIIETO OKCHJA M TUJIPOKCHUA, JIETYUETrO
BOJIOPOJIHOTO  COCJAMHEHHUS (11 HEMETaJUIOB)); XapaKTepU30BaTh  0OIIHe
XUMHUYECKHUE CBOMCTBA aM(pOTEPHBIX OKCHUJIOB M THUIPOKCHUIOB; MPUBOAUTH
OpUMEPHl  PEaKIMi, MOATBEPXKIAIONUX XUMHUYECKHE CBOMCTBA aM(OTEPHBIX
OKCHUJOB U THIAPOKCHUJIOB; JaBaTh XapAKTEPUCTUKY XUMUUYECKUX PEAKLIUH 10 YUCITY
U COCTaBY HCXOJHBIX BEHIECTB M MPOAYKTOB PEAKIMH; TEIIOBOMY 3(dekTy;
HAMNpaBJICHUIO TMPOTEKAHUS PEAKIMH; H3MEHEHHIO CTENEHEN  OKHCIIEHUA
AJIEMEHTOB;  arperaTHOMy  COCTOSIHMIO  MCXOJHBIX  BEIIECTB,  YYacTHIO
KaTanu3aropa; OObSICHATh U MPUBOJUTH MPUMEPHI BIUSHUS HEKOTOPBIX (PaKTOpOB
(mpupoja pearupyroIiux BeELIECTB, KOHIEHTpalus BELIECTB, JIaBJICHUE,
TeMIIepaTypa, KaTajlh3aTtop, IOBEPXHOCTh COMPHUKOCHOBEHHS PEarupyrommx
BEIIIECTB) HAa CKOPOCTh XHUMHUYECKMX pEaKUui; HaOM0JaTh W OMNHUCHIBATH
YpaBHEHUSI PEAKIUN MEXTy BEIIECTBAMU C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WIM POJIHOTO) fA3bIKA U SI3bIKA XMMHUH; MPOBOJUTH OMBITHI, MOATBEPKIAIONINE
XUMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U THAPOKCUIOB; 3aBUCHMOCTH
CKOPOCTH XHMMHMYECKOW peakIuu OT pas3nudHblx  (akTtopoB  (mpupojaa
pearupyrommx BELIECTB, KOHLEHTpALMs BEILIECTB, JABJICHHUE, TEMIEpaTypa,
KaTaJIn3aTop, MOBEPXHOCTh COMNPUKOCHOBEHHUS PEarupyrOIIUX BEIIECTB).

MertanpeaMeTHble pe3yJbTaTbl 00y4eHHMs] Y4Yalluiica HOJDKEH YMETh:
ONpeNeNaTh 1eJib Y4eOHOM  JIEITEIbHOCTH C  TOMOIIBI0  YYUTEIs U
CaMOCTOSITENIbHO, UCKATh CPEJICTBA €€ OCYIIECTBIICHUS, paboTas 10 IJIaHy CBEPSITh
CBOM JICHCTBHUS C LETBI0 U TTPU HEOOXOAUMOCTH UCHPABIATH OMIMUOKHU C MOMOIIBIO
YUYUTEA U CAMOCTOSITEIIBHO; COCTABIISITh AHHOTAIIMIO TEKCTA; CO3/1aBATh MOJIEIIH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa U MPEJCTABICHUEM HX B
MPOCTPAHCTBEHHO-TpaUueCKO WM  3HAKOBO-  CHMBOJIMUECKOW  (dopme;
OTpeNeNsITh BHABI  KilacCHpUKAUK  (€CTECTBEHHYIO M  HCKYCCTBEHHYIO);
OCYILECTBIISATh MPAMOE AEAYKTUBHOE JI0KA3aTEIBCTBO.

Tema 1. Metasibl

[Tonoxxenne metaisioB B Ilepuoandeckor CUCTEME XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. Mertaiumnueckasi KpUCTALUINYECKAS PEIIETKA U METAJUIMYECKast
xumMudeckas cBsa3b. OOmme ¢usnueckne cBoiicTtBa MeTawioB. CriaBbl, WX




CBOMCTBA U 3HAUCHHE. XMMHUUCCKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJCH, a
TaK)K€ B CBETE€ HUX IIOJOXKEHHS B DJIEKTPOXMMUUYECKOM PsSAYy HANpsHKEHUN
MetauioB. Kopposust MeramioB u criocoOsl 00ps0ObI ¢ Hel. MeTasuibl B pUpo/Ie.
O6mue crocoObl ux noiydeHus. OOmIas XapaKTepUCTUKA IICIIOYHBIX METAILIOB.
Metamner B mpupoge. OOmme crnocoObl ux mnonydeHus. CTpoeHHe aToMOB.
[[{eouHbIE METAIUTBI — MPOCTHIE BElIeCTBA. BaxkHENIIME COETMHEHUS IETOYHBIX
METaJVIOB — OKCHU[IbI, THAPOKCUIIBI U COJIU (XJIOpUJIbI, KapOOHATHI, CyJIb()aTHI,
HUTpaThl), UX CBOICTBA M MPUMEHEHHWE B HApOJHOM Xxo3sicTBe. KanuiiHbie
ynoopenus. O01masi XxapakTepucTUKa 3JIEMEHTOB I1aBHOW noarpymmnsl [ rpynmsl.
Crpoenne aroMoB. lllenodyHO3eMeNbHBIE METaIbl — MPOCThIE BELIECTBA.
Baxxnenmme coeMHEHNs METOYHO3EMEIBHBIX METAJUIOB — OKCHJIbI, TUAPOKCHUIBI
U CONU (XJIOpHIbI, KapOOHATHI, HUTPATHI, Cynbdarsl, Gocdarbl), UX CBOWCTBA U
IPUMEHEHHE B HApOAHOM Xo3siiicTBe. AmoMuHuid. CTpoeHue atoma, Gu3nIecKue
Y XMMHYECKHE CBOMCTBA MPOCTOro BemlecTBa. COeMHEHUST AIFOMUHUS — OKCHJT U
THAPOKCUT, ux aMmOTepHbI xapakrep. Baxdeilmme coild — alrOMUHUA.
[Ipumenenne amoMuHMs W ero coenuHeHuid. JKeme3o. CrpoeHue aroma,
bu3nUeckue U XMMHUYECKHE CBOMCTBA MPOCTOrO BEHIECTBA. | €HETUUECKHE PSAJIbI
Fe+2 n Fe+3 . Baxxuelinine coiiu jxkeine3a. 3HaueHHE Kejle3a U €ro COeMHEHNN IS
OpupoAsl U HapoAHOro XxoszsiiicTBa. JlemoHctpanuu. OOpasibl MICIOYHBIX U
HIEJIOYHO3EMENBHBIX MeTaiioB. OOpasibl ciyiaBoB. B3aummojneilicTBue Hatpus,
JUTHS U Kb C BOJAOW. B3ammopaelcTBue HATpUs U MarHusg C KUCIOPOJIOM.
B3aumoaeiictBue MeramioB ¢ HemeTtaiaMu. [lonyyenue ruapokcuioB xenesa (1)
u (I10).

JlaGopaTopHblie onbIThI. 12. B3anmonencTBrue pacTBOPOB KUCIOT U COJIEH C
Metauiamu. 13. O3HakomiieHue ¢ pyaamu xkenesa. 14. OxkpallrBaHUE IUIAMEHH
COJIIMHA IHIEJOYHBIX MeTauioB. 15. B3aumopaelcTBue KalbIMd C  BOJOMH.
16.ITonyuenue ruApoKCcHIa KaJblUs U UccaeaoBaHue ero cBoicTB. 17. [lomyuenue
TUJIPOKCHAA aJIOMUHUS M MCCIEIOBaHUE €ro cBOWCTB. 18. BzauMmopeiicTBue
xene3a ¢ consiHoit kucnmotoi. 19. Tlomyuenne rumpokcunos sxeneza (I1) u (1) u
W3YYEHUE UX CBOKCTB.

IIpenmeTHble pe3yiabTaTbl O0y4YeHHsl YYaluicsd JOJDKEH YMETh:
UCIIOJb30BaTh MPU XapaKTEPUCTHUKE METAJIOB M HMX COCAUHEHUU TMOHATHS:
«METaIbl»,  «PAl  AKTUBHOCTH  METANIOB»,  «IIEJIOYHBIE  METauIbDy,
«ILIEJIOYHO3EMEINIBHBIE  METaUIbDy, HCMOJb30BaTh MX NPH  XapPAKTEPUCTHKE
METAJUIOB;  J1aBaTh  XapakTEpPUCTHKY  XUMHUYECKHMX  DJIEMEHTOB-METAJIOB
(LLIETTOYHBIX METAJUIOB, MarHus, KalablUs, AIFOMUHUS, JKeJIe3a) M0 UX MOJIOKEHUIO
B Ilepuoanueckoilt cucreme xumuyeckux osnemeHtoB [[. WM. Menneneesa
(XMMUYECKUM 3HAK, TMOPSAKOBBIM HOMEp, TMEpHoJ, Tpymmna, MOATpyMia,
OTHOCUTEJIbHAsl aTOMHAsI Macca, CTPOEHHE atoMa (3apsij s/pa, YUCIO MPOTOHOB U
HEUTPOHOB B sijpe, 00Ilee YMCIIO DJEKTPOHOB, paclpeiesieHue 3JIEKTPOHOB 10
AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (popMyIia, Ha3BaHWE W THUI BBHICIIETO
OKCHJIa WM THUJPOKCHIA);HA3bIBATh COEAUHEHUS METAUIOB U COCTaBIISITh HUX
dbopMyspl TIO Ha3BaHWIO, XapaKTEPH30BaTh CTpOeHHUE, o0mme (U3NYecKue Hu
XUMUYECKHE CBOMCTBA TPOCTHIX BEIIECTB-METAIUIOB;, OOBSICHATH 3aBHCHMOCTH
CBOMCTB (MM TMpeJCKa3blBaTh CBOMCTBA) XMMHUYECKHX 3JIEMEHTOB-METAILIOB



(pamuyc, METAJIINYECKUE CBOMCTBA AJIEMEHTOB, OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA JJIIEMEHTOB) MU O0pa3yeMbIX HMHU COEIUHEHUUN
(KMCJIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJIOB M THIPOKCUIOB, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA) OT moJoxkeHuss B Ilepuogmdeckoil cucreme
xumudeckux sneMeHToB JI. M. MeHneneeBa; OmuChIBaTH OOLIME XMUMHYECKHE
CBOMCTBa METAJJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U
A3bIKA XUMUH; COCTaBIISATh MOJIEKYJISIPHBIE YpaBHEHHUS peaxkuuu,
XapaKTepU3yIOIIMX XMMHUYECKAE CBOWCTBA METAIOB M UX COCAUHEHHM, a TaKKe
DJIIEKTPOHHBIE YPaBHEHMS IIPOLIECCOB OKHUCIICHHUS-BOCCTAHOBIICHUS; YPAaBHEHUS
DIEKTPOJIMTUYECKON JIUCCOLMALMM; MOJIEKYJISIPDHBIE, TOJHBIE W COKPAILECHHBIC
WOHHBIE YPAaBHEHHsI PpEAKIMM C Y4YaCTHEM OJJIEKTPOJMTOB; YCTAaHABIMBATH
IIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMAa, XUMHUYECKOU CBSA3BIO,
TUMOM KPUCTAJUIMYECKON PEHIETKM METAUIOB M UX COCIUHEHMM, UX OOUIMMHU
bU3MYECKUMU U XUMHUYECKUMHU CBOMCTBAMU; OMKMCHIBATH XMMHUYECKHE CBOMCTBA
LIEJIOYHBIX U ILIEJIIOYHO3EMEIbHBIX METAIUIOB, a TAKXKE aFOMUHUS U XKeje3a U UX
COEIMHEHHUU C MOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO WJIN POJHOTrO) SA3bIKA M S3bIKA
XUMUH; BBITIOJIHATh, HAOIO/IaTh U OMUCHIBATH XUMHUYECKUU DSKCIEPUMEHT 10
pAaClO3HABAHUIO  BAXHEHIIMX  KAaTHOHOB  METAJUIOB,  THUJIPOKCUI-HOHOB;
DKCIIEPUMEHTAIIBHO HUCCIEA0BAaTh CBOMCTBA METAJUIOB U MX COCAMHEHUH, peIlaTh
DKCIIEPUMEHTAIIbHBIE 3aJauyd 1o TeMe «MeTaibDy; ONUCHIBATh XUMUYECKUU
HKCIIEPUMEHT € MOMOIIBI0 €CTECTBEHHOIO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SA3bIKA
XUMHUH; TIPOBOJUTH PACUYEThl 110 XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM PEAKIIUMT,
IIPOTEKAIOIINX C YYACTUEM METAJUIOB M MX COCIUHEHHU.

MeranpeaMeTHbie pe3yjbTaTbl O00y4YeHUs] YYalIuWCs JOJDKEH YMETh:
paboTaTh IO COCTaBICHHOMY IUJIaHy, HCHOJb3YyS HapsAay C OCHOBHBIMU U
JOTIOJTHUTENbHBIE CPENCTBa (CHPABOYHYIO JUTEPATYPY, CIOXKHBIE MPUOOPHI,
cpenctBa MKT); ¢ momormieio yuutesnss oTOMpaTh JJisi perieHus y4eOHbIX 3aad
HEOOXOJUMbBIC CIIOBAPH, OJHIIMKJIONEINUU, CIPABOYHUKH, DIECKTPOHHBIC JHUCKHU;
COTIOCTaBIISATh U OTOMPATh MH(POPMAIUIO, TOTYYSCHHYIO U3 Pa3TUYHBIX UICTOYHUKOB
(cmoBapu, PHIMKJIONEINUU, CIIPABOYHHKH, AJICKTPOHHBIE AUCKHU, ceTh WHTepHET);
MPEACTaBIATh UHPOpPMAIMIO B BUJIE TAOIUIl, CXEM, ONMOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumedeHuem cpenacts UKT; odopmisars cBou MbICiM B yCTHOW U
MMMCbMEHHON PEYH C yUYE€TOM CBOMX YUYEOHBIX U KU3HEHHBIX PEUEBBIX CUTYyaIlUuH, B
ToM umcie ¢ npumeHeHueM cpenctB HMKT; cocraBisiTb pelieH3uI0 Ha TEKCT;
OCYILECTBIISITh JOKA3aTENBCTBO OT MPOTUBHOTO.

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTA/LUI0B U UX COCAMHEHUI

1. OcyecTBieHne NENOYKH XUMUYECKUX ITPEBPALLICHUN.

2. IlonydyeHue u CBOMCTBA COCIUHEHU METAJIIOB.

3. PelieHne SKCIEPUMEHTAIBHBIX 33/1ad Ha PACIO3HABAHUE W TOJyYECHHUE
COEIMHEHUN METAJIOB.

IIpeameTrHble pe3yJbTarTbl  00y4eHMs Y4Yalluiicsd JOJDKEH YMETh:
oOparmiarbcs ¢ 1abopaTOpHBIM 00OPYAOBAaHUEM U HArpeBaTeIbLHBIMHU MTPUOOpPAMU B
COOTBETCTBHH C TPaBUJIAMHU TEXHUKH O€30MaCHOCTH; HAOJ0/IaTh 32 CBOMCTBAMH
METAJUIOB U UX COCIMHEHUWN U SBJICHUSIMU, MPOUCXOIAIIMMUA C HUMH; ONUCHIBATH
XUMHUYECKAN 3KCIEPUMEHT C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WJIA POIHOTO)



A3bIKa W S3bIKA XWMHUU; JeiaTh BBIBOABI IO pe3yJibTaTaM IPOBEIECHHOIO
DKCIEPUMEHTA.

MeranpeaMeTHbie pe3yJbTaTbl 00y4eHHMs] Y4YalIuiicsid IOJDKEH YMETh:
ONpENENsATh, HCXOId U3 YyuyeOHOM 3amaud, HEOOXOJUMOCTh MCIOJIb30BAHMS
HAOJIOCHUS WJIH SKCIIEPUMEHTA.

Tema 3. Hemerasibl

OO6miast xapakTepucTUKa HEMETaUIOB: TMojoxkeHue B llepuogndeckoit
cucteMe XxuMuyeckux syieMeHToB J[. M. MeHneneeBa,0cO0EHHOCTH CTPOCHHS
aTOMOB, AJEKTPOOTpULIATENBHOCTE (D0) Kak Mepa «HEeMEeTAITMYHOCTHY, pan D0.
Kpucrammueckoe CTpO€HHE HEMETAIOB — IMPOCTBIX BEIIECTB. AJUTOTPONUSL.
duznyeckre CBONCTBa HeMeTauioB. OTHOCHUTEIBHOCTh MOHATUNA «METALD» M
«"Hemetamu». Bopopoxn. Ilonoxenume Bomopoaa B llepuomnueckor cucreme
xumuueckux snemeHtoB J[. WM. MenneneeBa. CTpoeHHe aTtoMa W MOJIEKYJIBIL.
@u3NUeCcKUe U XMMHUYECKUE CBOMCTBA BOAOPOAA, €r0 MOJIYYEHUE U NTPUMEHEHUE.
Bona. Crpoenne wmonekynsl. Bomopognas xumudeckas cBs3b. Pusnueckue
CBOMCTBa BOJbl. AHOMAaJIMW CBOWCTB BOABL. [HiapoduibHbie U TUAPOPOOHBIE
BEIECTBA. XMMHYECKHME CBOWCTBAa BOABL. KpyroBopor BOABI B IPUPOJE.
Bonoounctka. Aospanus Boabl. bbiToBble (QuiabTphl. MuHepadbHbIE BOJBI.
JuctuivpoBaHHasi Bojia, €€ MoJIydeHue U npumeHenue. O01mas xapakTepucThKa
rasioreHoB. CtpoeHne aroMoB. IIpocTele BemecTBa M OCHOBHBIE COEAUHEHUS
rajoreHoB, ux cpoiicTBa. KpaTtkue cBenenus o xjope, Opome, drope u Hoe.
[IpumeHeHnE TAJIOT€HOB M HMX COCIWHEHWW B HApoJHOM xo3suctBe. Cepa.
CrpoeHue aroma, ajuIOTPONMS, CBOMCTBA M NPUMEHEHHE POMOUYECKOH CEpBI.
Oxcunpr cepol (IV) m (VI), ux nonydenue, cBoiictBa M npuMeHeHue. CepHas
KHCIIOTa U €€ COJM, UX NMPUMEHEHHWE B HApOAHOM Xo3sicTBe. IIpom3BoncTBO
cepHOM KHUCHOTBL. A30T. CTpoeHHME aToMa M MOJIEKYJbI, CBOMCTBA IPOCTOTO
BelleCTBA. AMMHAK, CTPOEHHE, CBOWCTBA, MOdydyeHue U npuMmeHenue. Comau
aMMOHUs, ux cBoiictBa u mpumeHeHue. Oxcuasl azota (II) m (IV). Asornas
KHCIIOTa, €€ CBOWCTBA M TpuMeHeHue. HurtpaTel u HUTPUTHI, Tpodiema Hux
COJEpKaHUSI B CEIbCKOXO3AWCTBEHHOM MpOAYKUUH. A30THBIE yIOOpEHUs.
dochop. CrpoeHune aToma, aIOTPONHS, CBOMCTBa Oenoro u kpacHoro Qocdopa,
ux npuMmenenne. OCHOBHbIE coenuHenus: okcua pocdopa (V) u oprodochopnas
kucnora, ¢ocdarel. Dochopubie ymaobpenms. VYriaepona. CTpoeHHE aroma,
alyioTponusi, cBoWcTBa Moaudukauuii, npuMmenenue. Oxcuapl yraepoga (II) wu
(IV), ux cBoiictBa U npuMmeHnenue. KapOoHaThl: KaJbIUT, cOJla, MOTall, HX
3HAQYEHUWE B NpUpoJae U ku3HH uyenoBeka. Kpemuui. CrpoeHne aroma,
KPUCTAUTMYECKUN KpeMHUM, ero cBoicTBa U npuMeHeHue. Oxcun kpemuus (1V),
€ro MpUpOJHbIe PasHOBUAHOCTU. CHIMKAThl. 3HAYEHUE COCAMHEHUN KpEeMHUS B
JKUBOM UM HeXuBOM npupone. IloHsATHE O CHIMKATHONW IIPOMBILIJIEHHOCTH.
Jemonctpanuu. OOpasiibl TaIOTeHOB — TIPOCTHIX BEIIECTB. B3auMmopeiicTBue
raJIOTEHOB C HATpUEM, C ATIOMUHUEM. BhITeCHEHHE XJIOpoM Opoma WM HoJa U3
pacTBOpPOB MX coJiel. BzauMomencTBhe ceppl € MeETaulaMu, BOJOPOJAOM H
KUCJIOPOIOM. B3anmMonencTBue KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MENBIO.
[Tornomenue yriieM pacTBOPEHHBIX BEILIECTB WM ra30B. BoccTaHOBIEHUE MEa U3
ee okcuma yriaem. OOpasibl TPUPOJHBIX COCNUHEHMH XJopa, cephl, (ocdopa,



yraepoaa, kpemaus. O0pa3ipl BaXXKHEUIITUX 711 HAPOJHOTO XO34KCTBA CyNb(aToB,
HUTPATOB, KapOOHATOB, pocdaToB. OOpasIbl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabGopaTopHubie onbiThl. 20. [TomyyeHue u pacno3HaBaHue Bojopoja. 21.
HccnenoBanrie NOBEPXHOCTHOTO HATSKEHUSI BOABL. 22.PacTBOpeHHE IepMaHraHaTa
KaJlis WIK MEIHOTO Kyropoca B Boje. 23. ['maparanusi 06€3BOKEHHOTO cyibdara
meau (II). 24. H3roTtoBineHwe TUIICOBOTO oTneyaTka. 25. (O3HaKOMJIEHHE C
KOJUIEKI[MEeH OBITOBBIX (uibTpoB. 26. O3HAKOMIIEHHE C COCTABOM MHUHEPATbHON
Bojbl. 27. KauecTBeHHass peakius Ha TaloreHuA-uoHbl. 28. IlomyueHue wu
pacno3HaBanue Kuciaopoaa. 29. ['opeHue ceppl Ha BO3AYXE U B KHUCIOPOJE.
30.CBoiicTBa pa3zbaBieHHONW cepHOW KUCIOTHL. 31. M3yueHne CBONCTB aMMHaKa.
32. Pacno3naBanue cosneid ammonus. 33. CBoiicTBa pa30aBiIEHHON a30THOM
KHCIIOTHL. 34. B3auMozaeicTBUE KOHUEHTPUPOBAHHON a30THOM KUCJIOTBHI C MEMBIO.
35. l'openue docdopa Ha Bo3ayxe u B kuciopoae. 36. Pacno3naBanue docdartos.
37. 'openne yras B kucnopoje. 38. [lomydeHue yroabHON KUCIOTHI U U3yYEHHE €€
croiictB. 39. Ilepexox xkapboHatoB B ruapokapOoHarsl. 40. Pasnoxenue
ruapokapoonara Hatpus. 41. IlomyuyeHue KpeMHEBOW KHCIOTHI U H3Y4YEHUE €€
CBOMCTB.

IIpenmeTHble pe3yabTaTbl O00y4eHMS] Y4Yalluiica JOJDKEH YMETh:
UCIIOJIb30BaTh MPU XapaKTEPUCTHUKE METAJIOB M HMX COCAUHEHUU TOHATHSL:
CHEMETAJUIbDY, «TAJIOT€HBD), «AJUIOTPONHBIE BUJOU3ZMEHEHUSD, <GKECTKOCTh BOJBDY,
«BPEMEHHAsI JKECTKOCTh BOJbI», «IIOCTOSIHHAs KECTKOCTh BOJbI», «O0IIas
YKECTKOCTh BOJIb»; J1aBaTh XapaKTEPUCTUKY XMUMHUYECKUX 3JIEMEHTOB-HEMETAJIOB
(Bomopoaa, raJloreHOB, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUs) 110
ux mnoJiokeHnto B llepmommyeckor cucreme XuMHYECKHX diemMeHTtoB [[. WM.
MenneneeBa (XUMHYECKUM 3HAK, TMOPAJIKOBBI HOMEp, TMEPHUOJ, TpyIlIa,
NOATPYIINa, OTHOCUTENbHAS aTOMHas Macca, CTPOCHHE atoMa (3apsj sSApa, YUCIIO
OPOTOHOB M HEUTPOHOB B sJipe, OOIIEe YUCIO D3JIEKTPOHOB, paclpeiesieHue
AJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (hopMysia, Ha3BaHUE U
THUII BBICIIIETO OKCHJAa UTHAPOKCHIA, PopMyIia U XapakTep JETy4ero BOJAOPOIHOTO
COCJIMHEHHUS ); Ha3bIBATh COCAUHEHUS HEMETAJJIOB U COCTAaBJIATh UX (DOPMYIIBI 1O
HA3BaHUIO;, XapaKTEPH30BaTh CTpOEHHUE, OoO0mme (u3nyeckue M XUMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;00BICHATh 3aBUCUMOCTh CBOMCTB (MJTH
MPEACKa3blBaTh CBOMCTBA) XHMMHYECKHX JJIEMEHTOB-HEMETAIOB  (pajuyc,
HEMETAJUIMYECKHE CBOMCTBA 3JIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA JJIEMEHTOB) M 00pa3yeMbIX HWMH COEAUHEHUM (KUCIOTHO-OCHOBHBIC
CBOMCTBA BBICIIMX OKCHJIOB M THUIPOKCHUJIOB, JICTYYUX BOJIOPOJHBIX COCIUHECHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT MoyiokeHus: B llepunoanueckoi
cucteMe xumudeckux osneMmeHToB JI. M. MenpgeneeBa; omuchIBaTH OOIIHE
XUMUYECKHE CBOMCTBA HEMETAJIOB C MOMOIIBIO €CTECTBEHHOI'O (PYyCCKOTrO WU
POHOTO) SI3bIKA U SI3bIKA XUMUU;COCTABIISATh MOJICKYJISIPHBIE YPAaBHEHUS pEaKIINii,
XapaKkTepU3yIUX XUMUUECKUE CBOMCTBA HEMETAVIOB U UX COCAUHEHUI, a TaKKe
AJIEKTPOHHBIE YPaBHEHUS TMPOLECCOB OKUCICHHUS-BOCCTAHOBIICHUS; YpPaBHEHUS
ANEKTPOJIUTUYECKON JUCCOLMALNMU; MOJICKYJISIPHBIE, TMOJHBIE W COKpAIllEHHbIE
WOHHBIE YpPAaBHEHHSI pPEaKUMM C ydyacTHEM JJEKTPOJMTOB; YCTaHABIMBAThH
MPUYUHHO-CJIEJICTBEHHbIE CBSI3U MEXKIY CTPOCHHUEM aTOMa, XMMUYECKOU CBS3BIO,



TUTIOM KPUCTAJUTMYECKOW PENIETKH HEMETAJJIOB U WX COCIWHECHHH, WX OOIHMHU
bU3MYECKUMU U XUMHUYECKMMHU CBOMCTBAMU; OMMCHIBATH XMMHUYECKHE CBOMCTBA
BOJZIOPOJIa, TaJlOTEHOB, KHUCJIOpOJa, cepbl, a3zora, Qocdopa, rpadura, ammasa,
KPEMHHUS U UX COCIMHEHHUM C IMOMOIIbIO €CTECTBEHHOTO (PYCCKOr0 MM POJHOTO)
S3bIKa W SA3bIKA XMMHUH; OMUCHIBATH CIIOCOOBI YCTPAHEHUs >KECTKOCTH BOJABI U
BBITIOJIHATh COOTBETCTBYIOUIMNA KM XHMHUYECKHM DSKCIIEPUMEHT; BBIIIOIHSATS,
HAOJIOAAaTh M ONMHUCHIBATh XMMUYECKHM SKCIEPUMEHT IO PACIIO3HABAHUIO MOHOB
BOZIOPO/Ia M aMMOHHUA, cyibpar-, kapOoHaT-, cuimkar-, Gocdar-, XI0pua-,
OpoMHJI-, UOAUA-UOHOB; ASKCIEPUMEHTAIILHO HCCIIEI0BATh CBOMCTBA METAUIOB U
WX COCAVMHEHHUW, pelaTh SKCIEPUMEHTANIbHBbIE 3ajauu 1o TeMe «Hemertamibiy;
OMUCHIBATh XUMUYECKUI SKCIIEPUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO MU
POJTHOTO) SI3BIKA U SI3bIKA XUMUH;, TIPOBOJUTH PACUETHI 0 XUMUYIECKUM (HOopMysIam
W YpPaBHEHUSAM pEaKIUi, MPOTEKAIOMUX C YYaCTUEM HEMETAIOB M HUX
COEJIMHEHUMN.

MeTtanpeameTHble pe3yJbTaTbl O00y4YeHUs Y4Yalluiics JOHKEH YMETh:
OpraHU30BbIBaTh y4e€OHOE B3aMMOJICHCTBUE B TIpyIIe (pacnpenessiTh poJy,
JIOTOBApUBAThCA JAPYyr C JAPYroM HW T. J.); TPEeIBUAETHh (IPOTHO3UPOBATH)
MOCJIEACTBUS KOJUIEKTUBHBIX PEIICHUM; MOHUMAaTh MPUYUHBI CBOETO HEyCIieXa U
HAXOJIUTh CHOCOOBI BBIXOJIa U3 ATOW CUTYyallMH; B JUAJIOTe C YYUTEIEM YUUThCS
BbIpa0aThIBaTh KPUTEPUM OIEHKU U  ONPEACNsSITh CTENEHb YCHEIIHOCTU
BBITIOJTHEHUS CBOEU pabOThl U PabOTHI BCEX, UCXOAS U3 UMEIOIINXCS KPUTEPUEB,
COBEPIICHCTBOBATh KPUTEPUM OILICHKH M TOJIb30BAThCS UMH B XOJE OIICHKH U
CaMOOIIEHKH; OTCTaWBaTh CBOIO TOYKY 3PEHUSI, apryMEHTUPYsI €€; MOATBEPKIATh
apryMeHThl (paKTaMu; KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHUIO; CIyIIaTh JPYTHUX,
NBITATbCS TPUHUMATH APYTYyH0 TOYKY 3pEHUS, ObITh T'OTOBBIM H3MEHUTH CBOIO
TOYKY 3pEHHUS; COCTaBIATH pedepar mo ompeacsieHHOM (opMme; OCyIIeCTBISATh
KOCBEHHOE Pa3JIeIUTEIbHOE JOKa3aTEIbCTRO.

Tema 4. IIpakTukym 2. CBoiicTBA COeJMHEHUII HEMETAJLIIOB

1. PemeHue »JKcnepuMeHTAJbHBIX 3ada4 mno Teme «Iloarpynma
rajoreHoB».

2. Pemenue JKcnepuMeHTAJbHBIX 3agauy mo TeMe«llogrpynma
KHCJIOPOA».

3. Pemienue skciepruMeHTanbHbIX 3a1a4 1o Teme «lloarpynmna azoray.

4. PemeHnre SKCIEpUMEHTANIBHBIX 3a/1a4 110 TeMe «[loarpynma yriepoaay.

5. Illonnyuenue, coOMpaHue U pacro3HaABaHHUeE ra30B.

IIpeanMeTHbIe pe3yabTaTbl OO0Y4YeHHMSI YUalIUMHCS JIOJDKEH  YMETh:
oOpamathbcst ¢ J1abopaTOpHBIM 000PYIOBAaHUEM M HarpeBaTEIbHBIMU MTPUOOpaMU B
COOTBETCTBHM C IMPaBWIAMU TEXHUKH 0€30MacHOCTH; HAOIIOJaTh 3a CBOMCTBAMU
HEMETAUIOB M WX COCAWMHEHUW U SIBJICHUSAMH, MPOUCXOISIIUMU C HUMH;
OMUCHIBATh XUMUYECKHUI SKCIIEPUMEHT C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POIHOTO) SI3bIKA U S3bIKa XUMHUH; JI€JIaTh BHIBOJBI MO pe3yJibTaTaM MPOBEAECHHOTO
HKCIIEPUMEHTA.

MeTanpeaMeTHble pe3yJbTaTbl 00y4eHHsl YYalIUIICS JIOJDKEH YMETh:
OTIpEeNeNsITh, WCXONd U3 Yy4eOHOW 3amaud, HEOOXOJUMOCTh HCIOIb30BAHMS
HAOJFIOICHUS WJIH SKCTICPUMEHTA.



Tema 5. O0001eHNe 3HAHMI 110 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.

[Tepnoanyeckuii 3akoH u [lepuognueckas cucreMa XMMAYECKUX 3JIEMEHTOB
. . MenneneeBa. ®U3NYECKUN CMBICI TTOPAIKOBOTO HOMEpPA AJIEMEHTA, HOMEPOB
MepuoJia M TPyNnbl. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB JJIEMEHTOB M HX
COEIMHECHUI B MEPUOJIaX U TPpyINax B CBETE MPEACTABJICHUNA O CTPOCHUU aTOMOB
AJIEMEHTOB. 3HAYCHHWE IEPUOJIUYECKOr0 3aKOHA. BHUIbI XMMHUYECKHX CBA3CU U
TUMNBl KPUCTAIMUECKUX PEIIETOK. B3auMOCBSI3b CTPOCHHUSI M CBOMCTB BEIIECTB.
Knaccudukanys XUMHYECKHMX PEAKIUH 10 pasIudHbIM TpH3HAKaM (YHCIO U
COCTaB PEarupyromux 1 00pa3yomuXxcs BEMIECTB; HATMYKE TPAHUIILI pasznena ¢as;
TEIIOBOM 3(PeKT, M3MEHEHHE CTENEHEH OKHCICHUS aTOMOB; HWCIIOIh30BAHUE
KaTaju3aropa; HarpaBlieHHe NpoTekaHus). CKOpPOCTh XMUMHUYECKUX PEAKIUA U
dakTopel, Baustomue Ha Hee. OOPaTUMOCTh XUMHUYECKHUX PEAKIMH U CIOCOOBI
CMEILICHUS XUMUYECKOr0 paBHOBecHs. [IpocThie n CloXHBIE BemecTBa. MeTauibl
1 HeMeTasulbl. ['eHeTndeckue psiapl MeTauia, HEeMeTaJula U IEPEeX0HOro MeTasuia.
OKCHUIBIM TUAPOKCUIBI (OCHOBAHHMS, KUCIOTHI, aM(pOTEpHBIC THAPOKCHUIBI), COJIH.
Hx cocraB, kimaccudukaius ¥ OOIIME XMMHUYECKHE CBOMCTBA B CBETE TECOPUH
AJEKTPOJUTHYECKON  JUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOIO
nporecca.



3. TemaTnueckoe NIIAHUPOBaHUE 1O Y4eOHOMY NpPeAMeETy

Xumus
Ne Ha3Banue riasbl KomuuectBo | [Ipaktuueckue | KoHTposibHbIE
TJIaBBI 4acoB paboThHI paboTHI
BBenenue. O0mas 14 Nel,2
XapaKTepUCTUKA
XUMUYECKUX IJIEMEHTOB
Y XUMUYECKUX PEAKIUU.
[Teprnonnueckuii 3aKOH U
Ilepnonnyeckas cucrema
XUMHUYECKUX DJIEMEHTOB
J.1.MenpneneeBa
1. MeTanibl 17 Nel-3 Ne 3,4
3. Hemeraiminl 26 Ne4-8 No5,6
5. O060011eHNE 3HAHUH TTO 10 No 7
XUMHH 32 KypC OCHOBHOMN
wkoJibl. [TonroroBka k
oro.
6. Pesepr 1
Uroro 68 8 7




