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Pabouas nporpamma y4e0HOro Kypca
BHEYPOYHOM /IeITEJIHbHOCTH 110 XUMUM

«IloaroroBka k ' MA mo xumumn»



Conep:kanue yueOHOro Kypca BHEYPOYHOM AeSITeJIbHOCTH 110 XUMUM
oaroroska k 'MA no xumum»:

IToBTOpeHUE U 00001IeHNe CBeAeHN 10 Kypcey 8 Kiaacca. Xumuyeckue peakuuu (12 )
bunapueie  coemuHeHus. Okcuasl  coiieoOpa3ylmue W HECOJIeoOpasyroliue.
Ianpokcunbt: ocHoBaHUS, aM(poTepHbIE, KHCIOTHI. CpeHue, KUCIIBIE, OCHOBHBIE COJIU.

O06o01IeHrne cBeIeHN 0 XUMHUYECKUX peaknusx. Kiraccupukanus XUMUYECKUX PEaKIIHid
M0 pa3IMYHbIM OCHOBAaHUSIM: COCTaBY M YHCIY pearupyrouux U 00pa3yroIIMXCs BEIEeCTB,
TerioBoMy 3G¢eKTy, HampaBlICHUIO, HW3MEHEHHIO CTEIEHEeW OKHUCIICHUS DJIEMEHTOB,
00pa3ymIINuX pearnpyroIne BemecTBa, Ga3e, HCIOIb30BAHUIO KaTAIN3aToPa.

[lonatne o cxopocTH XMMHMYECKOM peakuuu. DakTOphl, BIUAIOIMIME HA CKOPOCTh
XUMHUYECKUX PEaKIUi: TPUpOJa pPeardupyrolluX BEIIeCTB, MX KOHIICHTpAIHs, TeMIeparypa,
IJI0LIa/1b COPUKOCHOBEHMSI, Haluue Katanu3aropa. Katanus.

JdeMoHcTpauuu
e (O3HaKOMJIEHHE C KOJUICKITUSIMU METAJUIOB U HEMETAJUIOB.
e (O3HaKOMJIEHUE C KOJUICKIIUSIMU OKCHUJIOB, KUCIIOT U COJICH.
JlabopaTopHble ONbITHI
1. B3aumoielicTBue aMMHuaka 1 XJIOpOBOJAOPOA.
2. Peakuus HEUTpaIu3auu.
3. Habmonenue remnoBoro 3¢ ¢dexra peakuu HeuTpanu3aium.
4. BzaumoelicTBue cepHoil KUCIoThI ¢ okcuom meau (1I).
5. Pa3noxenune nmepokcuaa BOIOPOIa ¢ TOMOIIBIO KaTalia3bl KapToders
6. 3aBUCUMOCTb CKOPOCTH XUMHYECKON peaKIMK OT Pa3IN4HbIX (PaKTOPOB
XuMHYeCKHE PeaKIMH B PACTBOPAX IJIEKTPOJIUTOB

[TonsiTie 00 ANEKTPONUTUYECKOM NUCCOLMALUU. DJIEKTPOJIUTHI U HE DIEKTPOJIUTHI.
MexaHu3M  TUCCOLMAIMU  3JEKTPOJIUTOB C Pa3M4YHBIM  XapakTepoMm cBsi3u. (CrerneHb
ANIEKTPOJIUTHYECKON qucconuanuu. CHUIIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPHH SJEKTPOJUTHUYECKON aucconmanuu. Kiaccudukamms
MOHOB M uX cBoicTBa. KUCIOTHI, OCHOBaHUS U COJIM KakK 2JEKTPOiUThl. WX kiaccuduxamus u
JCCOLIMAITUSL.

OO01Me XuMHYeCKe CBOMCTBA KHUCIIOT, COJIEl, OCHOBAHHUM.

I'maponus coneil.

JlaGopaTopHble ONBITHI.

KauecTBeHHbIE peakii Ha HOHBI.

IIpakTHyeckue padoTbl

1. CBoiicTBa KHCIJIOT, OCHOBAaHHMH, OKCHUJIOB M COJIEM B CBETE TEOPHUM IIICKTPOJIUTHYECKOU
JMCCOLMAIIMU ¥ OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIIUit

HemeTasibl u ux coequHenust (12 )

CrpoeHue aTOMOB HEMETAUIOB U uX mosoxenue B [lepuommueckoit cucteme. Psn
aNeKTpooTpHuIaTensHocTh. Kpucrannnyeckue peméTkd HEMETauIoB — MPOCTBIX BELIECTB.
Annotponus u e€ npuuuHbl. Pu3nyeckue cBocTBa HeMeTauoB. O0IMe XUMHUYECKEe CBONCTBA
HEMETAJIJIOB:

OKHUCJIUTEIbHBIE M BOCCTAHOBUTEIBHBIE.

lasnorensl, cTpoeHue HUX aToMOB U MoJieKyld. DPU3MUYECKMEe M XUMHYECKHE CBOWCTBA
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB rajlOr€HOB B 3aBUCUMOCTH OT MX MOJIOKEHUS
B [lepnognueckoit cucreme. HaxoxieHrue rajnoreHoB B MPUPOJIE U UX MOJIyd€HUE. 3JHAYEHUE U
MIPUMEHEHHE TraJOre€HOB.

l'asoreHOBOIOPO/IBI M COOTBETCTBYIOLIME UM KHUCIOTHI: IUIAaBUKOBas, COJIsIHas,
OpoMoOBOJIOpOIHAsl, MOA0BOAOpoaHas. ['amoreHunbl. KauecTBeHHBbIE peaklMd Ha TaJOTeHH]I-
noHbl. [IpuMeHeHne coeIMHEHNI TaIOTEHOB U UX OMOJIOTUYECKas POJIb.

Oo6mas xapakrtepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupojae U e€ MOJyueHHeE.
AnnoTponHble MoAM(UKAIMM Cepbl W UX CBONCTBA. XUMHYECKHE CBOWCTBA CEpbl M €€
MIPUMEHEHUE.

CepoBOJIOpO/: CTpPOEHHE MOJIEKYINbI, (PU3UYECKHEe U XUMHUYECKHE CBOWMCTBA, MOJY4YCHUE U
3HaueHue. CepoBogopoanas kucnota. Cynbduasl u ux 3HaueHue. JIroMuHOQOPHI.



Oxcun cepri(1V), cepHucras KucnoTa, cyabpuTsl. KauecTBeHHas peakiys Ha Cyab(QHUT-HOH.

Oxcup cepwi( VI), cepnas kucnota, cynbdarel. Kpucrammoruaparsl. KauecTBeHHas peaxiust
Ha cynb(haT-uoH.

Cepnast kucinoTa - CUJIbHBIN 31eKTpoiuT. CBoiicTBa pa30aBIEHHOM CEPHOM KHCIOTBI, KaK
TUIMYHOW KHUCIOTHI: B3aUMOJICHCTBHE C METaJllaMH, OCHOBHBIMH M aM(pOTEPHBIMH OKCHJIaMHU,
OCHOBAHMSAMHU M aM(POTEPHBIMU THAPOKCHIaMHM, coyisiMu. KauecTBeHHas peakuus Ha Cynbdar-
HOH.

OOmiass xapakTepuCTHKa 3JIeMEHTOB VA-Tpymmbl. A30T, CTPOEHHE aTOMa U MOJIEKYJIBI.
du3nyeckue MU XUMUYECKHUE CBOWCTBA M NpPUMEHEHUE a30Ta. A30T B MPUPOJE U €ro
OHMoJOTHYeCKast POJIb.

AMMHaK, CTpPOGHHE MOJICKYIbl W (U3MUECKHE CBOWCTBA. AMMHMAa4yHas BOJa, HAIIaTBIPHBIN
CIUPT, TUIpAT aMMHUaka. JJOHOpHO-aKUENTOPHBIM MEXaHU3M O00pa30BaHMsI KaTHOHA aMMOHMSL
BoccranoBurenpHble cBoiicTBa aMmuaka. Conu aMMOHMS M UX NpuMeHeHue. KauecTBeHHas
peaknus Ha KaTHOH aMMOHHUSI.

Oxcupl a30Ta: HecoJeoOpas3yrolue U KUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ TIoJydeHue U cBoricTBa. Hurpartsl.

®docdop, crpoenue aroma u amwiorponus. Dochunsl. DPochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Pocdarel. Dochopubie ynooperus. UTHCEKTUITIIBI.

OO6mas xapakrepucThka 351eMeHToB [V A-Tpymibl: 0COOEHHOCTH CTPOSHHSI aTOMOB, IIPOCTBIX
BEIIECTB U COEIMHEHUH B 3aBUCUMOCTHU OT MOJIOKEHUs 3reMeHToB B [leproanueckoii cucreme.
VYrnepoa. AnnotpornHbie MOAUUKAIMU: anma3s, Tpadutr. AMOpPGHBIN YriIepoa U €ro copra:
caka, AaKTUBHUPOBAHHBIM  yromb.  AncopOuus.  XUMHMYeCKMe  CBOWCTBAa  yriepoja.
Kokcoxumuueckoe mpou3BoACTBO U €ro npoaykius. Kapouasr.

Oxkcun yranepona(ll): ctpoenne MoeKysl, mojydeHue u ero cBoictea. Okcun yriaepona(1V):
CTpOEHHUE MOJIEKYJIbl, TOJy4€HUE U €0 CBOMCTBA. YToJibHas kKuciaoTa. Conu yroiabHON KHCIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHu4yeckas ¥ MUIIeBas coJa.

Heoprannueckue W OpraHM4eckue BEIIECTBA. YTJEBOAOPOJAbl. XUMHUYECKOE CTPOECHHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0OK COCTUHEHHUS aTOMOB B MOJIEKYJI€ 110 BaJCHTHOCTH.

Mertan, 3TaH, Kak MpeAeibHbIE YIJIEBOJOPOAbl. DTHIEH U AalleTUJICH, KaK HempeesbHbIe
(HeHachIlIeHHbIE) yriaeBoaopoasl. ['opeHue yrieBojgoponoB. KadecTBeHHblE peakiuu Ha
HemnpeeNbHbIE COSTUHEHMUSI.

OTUIOBBI  CHOUPT, €ro INOJy4eHHe, TMpUMEHEHHe U  (PU3UOJIOTUYECKOE JICHCTBHE.
Tpéxaromuslii ciupT riunepu. KauecTBeHHas peakiysi HA MHOTOQTOMHBIE CIIUPTHI. YKCYCHAs -
MIpeJICTaBUTEINb Kilacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenne ero aroma u cBoictBa. Kpemuuii B mpupoje. CUIMIUIbI U CHUJIAH.
Oxkcun kpemuausa(1V). KpemuaneBast kuciora v €€ COMH.

[IpousBojacTBO crekia U neMmeHrta. [IpoAaykuus CHUIMKAaTHOW HPOMBINIJICHHOCTH: ONTHYECKOe
BOJIOKHO, KepamuKka, papdop, pasuc. Onrtudeckoe BOJIOKHO.

Hemerannet B mpupoge. PpakiMoHHAs MEPErOHKAa >KUIKOTO BO3JAyXa Kak crocod
MOJIyUYeHUsl KHUCJIOpoJa, a3oTa, aproHa. [lomyuenme ocdopa, kpemHHs, Xopa, HOJA.
DNEeKTPOIN3 PACTBOPOB.

[Tonmyuenue cepHOM KHUCIOTHI: CBHIPHE, XHUMH3M, TEXHOJOTHYECKas CXeMa, METOJ
KUIISILETO CJIO0sl, MPUHIUIBI TeIIooOMeHa, MPOTUBOTOKA U IupKyauuu. Oneym. [IponsBoactso
aMMHMaKa: ChIpbE, XMMHU3M, TEXHOJIOTMUYECKas CXeMa.

JdeMoHcTpanuu
e KoJsutekuus HeMeTaIoB.

OO0pa3s1ibl TaJIOreHoB - MPOCTHIX BEIIECTB.
KavecTBeHHas peakiust Ha CylbOUa-UOH

[Tonydenue, cobupaHue U pacro3HaBaHUE aMMHAKA.

Komnexuust «O0pasiibl NPUPOIHBIX COSTUHEHUN YTIIepo/iay
e Komnekuus «O06pa3ipl MPUPOHBIX COSIMHEHUN KPEMHU».
e Komekius crekia, KepaMUKH, IIEeMEHTa U U3ETNiA U3 HUX.
e Komekuus NpoayKIuu CUITUKATHON IPOMBIIIUIEHHOCTH.
[ ]
[ ]

BI/I,I[eO(bpaFMeHTLI U Clalapl ((HpOI/ISBOIlCTBO CTCKJIa 1 ICEMCHTAa» .
KOJ’IJ’ICKI_[I/IH «HpI/IpOI[HBIC COCOAMHCHUS HEMECTAJLJIOB) .



e Bugeodparmentst u crnaiigel «@pakinuoHHAS TEPErOHKA JKHUIKOTO BO3IyXa»
Buneopparmentsr u cnaiinel  «[lomydeHne BomoOpoja, KHUCIOpPOJa W TaJOT€HOB
AIIEKTPOIUTUIECKUM CIIOCOOOMY.
e Buneodparments! u crnaiiapl «IIpon3BoacTBO cepHOil KHCIOTE». " BuaeopparMeHTsl u
cnanapl «[I[pou3BOICTBO aMMHUAKaY.
e Komnekuus «CoIpb€ U1l MOTYYEHUS CEPHON KUCIIOTBI.
JlabopaTopHbIe ONbITHI
1. Pacrio3HaBaHue rajgoreHu/1-uoHOB.
2. KayecTBeHHBIE peakIiy Ha CyIIb()aT-HOHBI.
3. KauecTBeHHas peakiiys Ha KATUOH aMMOHHSL.
4. KadecTBEeHHBIE peakiu Ha Gocdar-noH.
5. KauecTBeHHas peakuusi Ha KapOOHAT-HOH.
MeTtanibl n ux coequnenus (8 )
[Tonoxxenne MeramoB B Ilepuogudeckoil cucTeMe XUMHUYECKHX OJJIEMEHTOB 1. .
MenneneeBa, cTpoeHHE UX aTOMOB M KpHUCTaUIOB. Meramindeckas CBSI3b U MeETaJUIMYecKas
KpucTtaymmueckas pemérka. dusnueckre M XMMHUYECKHME CBONCTBA METAJJIOB. MeTamibl Kak
BOCCTaHOBUTEH. DJIEKTPOXUMHUYECKHUM psiJ HATIPSHKEHUH.
Oxcuapl M TUAPOKCUIBI IIETOYHBIX METAJJIOB, UX IMOJIyYE€HHE, CBOMCTBA, IPUMEHEHHUE.
Bakneiimive coau men0uHbIX METAJIOB, X 3HAUEHHE B )KUBOW U HEKUBOMW MPHUPOJE U B HKUZHU
YEJI0BEKa.
CrpoeHre aTOMOB M MPOCTBIX BEUIECTB LIEJIOYHO3EMEIbHBIX METaNIOB. 3aBUCHUMOCTD
(Gu3NYeCKUX U XUMHYECKUX CBOMCTB IIEIOYHO3EMENbHBIX METAJIOB OT 3apsioB sAep HUX
aToMOB. OKCHUJIIBI M TUIPOKCHIBI IETOYHO3EMENbHBIX METAJJIOB, X IOJIyY€HUE, CBOICTBA U
MIPUMEHEHHE.
XKéctkocTh BOIBI: BpeMeHHas u MocTosHHasg. CrocoObl yCTpaHEHUS BpPEMEHHOMU
xéctkocTh. CrocoObl yCTpaHEHHUS MOCTOSHHOM KECTKOCTH.
OcobGenHocTH cTpoeHHUsT aToma skenesa. JKene3o B mpupojae. Baxkueimue pyasl sxenesa.
Oxcunpl u ruapokcuabl xene3a(ll) u xenesa(Ill). Comm xenesza(Il) u sxeneza(Ill). O6Hapyxenue
MOHOB KaTHOHOB K€JIe3a B PACTBOpE. 3HAYECHHUE COCTMHEHU I Kee3a.
Koppo3sus xumudeckast 1 JIEeKTPOXUMUAYECKaAs. 3allUTa METAJIJIOB OT KOPPO3HUHU.
JdemoHcTpauuu
e (Okpacka INIaMEHU COEIMHEHUSIMU 11IEJIOYHBIX METAJIJIOB.
e (Okpacka INIaMEHU COEIMHEHUSIMU IIETOYHO3EMENIbHBIX METAILIOB .
e [lomyyenune aMmpOTEpHOro rUAPOKCH 1A ATFOMUHHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
BuneodparmenTst u crnaiiapl «[Ipor3BoACTBO UyryHa U CTAI».
BuneodparmenTs! u cnaiiasl «3nenust U3 4yryHa v CTaim.

e Bugeodparments! u ciaiinpl « Ipou3BoaCTBO aTIOMUHUS.
JlaGopaTopHbie ONBITHI
1. B3aumopeiictue xenes3a ¢ pactBopom cyabgara meau(ll).
2.KayecTBEeHHbIE PEaKlUU Ha KAaTHOHBI JKeJle3a.
O0o01eHre 3HAHU 110 XMMHUH 32 KYPC OCHOBHO# HIK0JIbI (2 1)

Ilnanupyembie pe3yJibTaThl OCBOCHUA Kypca
IIpeameTHbIe pe3yJabTaThI

[To 3aBepmieHHMIO Kypca XHMMHM Ha JTale OCHOBHOTO o00miero oOpa3oBaHUS
BBIITYCKHUKH OCHOBHOM LITKOJIBI JOJDKHBI OBJIIETh CIETYIONIMMU Pe3yIbTaTaMu:

|. Jluunocmmuvie pezynomamor:

1) ocosnanue cBoeil >THHYECKOH NPUHANIEKHOCTH, 3HAHME HCTOPUM XUMHU U BKIajia
POCCUICKON XMMUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHHS K TO3HAHMIO XHMHUM, TOTOBHOCTH U
CIOCOOHOCTH OOYYaroUIMXCs K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HAa OCHOBE M3YYEHHBIX
(akTOB, 3aKOHOB M TEOPUN XWMHUH; OCO3HAHHOTO BHIOOPA M MOCTPOEHHE WHAMBHIYaIbHOM
00pa3oBaTeIbHON TPAEKTOPHH;

3)  gopmuposanue NenOCTHO eCTECTBEHHO-HAYYHON KapTHHBI MHPA, HEOTHEMIEMON YaCThIO



KOTOPOH SIBJISETCS XUMHUECKasi KapTHHA MUPA;

4) oenadenue COBpEeMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3sBUTHS HAyKH U
0OIIeCTBEHHOH MPAKTHKH, B TOM YHCIIE U XUMHUECKHIM;

5) ocsoenue conmanbHBIX HOPM, TIPaBMI MOBEIEHMS, posiedl U (GOPM CONMATBHON KU3HU B
CoLIMyMe, MPHUPOJIC W YAaCTHOM KM3HM HAa OCHOBE SKOJIOTUYECKOH KyIbTYpbl M 0€30I11acHOTO
oOpamieHus ¢ BeleCTBAMU 1 MaTepuallaMHu;

6) popmuposanue KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHHMH CO CBEPCTHHKAMH U
B3pOCIBIMH B TIpolecce  oOpa3oBaTelbHOH,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
HCCIIEI0BATENIbCKON, TBOPUYECKON U IPYTUX BUJIOB I€ATEIbHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemuvie pezynomamoi:
1) ompeoenenue neneit coOCTBEHHOTO OOydYEHHs, MOCTAaHOBKA W (OPMYIUpOBaHHE st ceOs
HOBBIX 33]1a4;
2)nnanupoéanue TyTed JOCTUKEHHUS JKEJTAeMOro pe3yiabTaTa OOydeHHMs XHMHUH —Kak
TEOPETUYECKOTO0, TaK U IKCIIEPUMEHTAIBHOIO XapaKTepa;
3)coomnecenue CBOUX NENCTBUN C IUIAHUPYEMBIMU pE3ylIbTaTaMHM, ocyujecmeieHue KOHTPOJIS
CBOCGH JESATENHPHOCTH B MPOIECCe JOCTIKEHUS pe3yibTaTa, OMPEeICHHEe CIOCOOO0B JCUCTBUI
MIPY BBITTOJTHCHUHN JTa00PATOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBUU C MPABHIIAMHU TEXHUKH
0e30I1aCHOCTH;
4) onpedenenue MCTOYHUKOB XUMHYECKOW HH(MOPMAIIUH, MOJyYCHHE M aHAIU3 e, CO3JaHue
MH(OPMALIMOHHOTO MPOAYKTA U €0 MPe3eHTaLus;
5) ucnonvzosanue OCHOBHBIX MHTEIUICKTYAJbHBIX OIMEPAIMii: aHAM3a U CUHTE3a, CPABHCHUS U
cECcTeMaTH3aIuH, 0000IEeHNS 1 KOHKPETH3AINH, BRISIBIICHHE IPUIHHHO-CIICICTBEHHBIX CBSI3CH H
nocmpoenue T0TUIECKOTO PACCYKJICHUS M YMO3aKIIIOUeHHS (MHIyKTUBHOTO, IETYKTUBHOTO U 110
aHaAJIOTMH) Ha MaTepHalle eCTECTBEHHO-HAYYHOIO COJIEP KaHNUS;
0) ymeHnue co3naBaTh, IPUMEHATH U MPEOOPA30BbIBATH 3HAKU M CUMBOJIbI, MOJICIH M CXEMBbI JIJIs
pelieHns yueOHbIX U MT03HABATENbHBIX 3a/1a4;
7) ¢opmuposanue u pazeumue SKOJIOTHYECKOTO MBIIUICHHUS, YMCHHE TNPHUMEHSITh €ro B
MMO3HABATEIHPHOW, KOMMYHUKATHBHOHW, COIMAIBLHOM MpakTHKe W  NpodecCHOHAIBHON
OpHUEHTAIINH;
8) eenepuposanue uaei u onpeaeIeHNue CPeACTB, HEOOXOUMBIX IS UX peai3allnu.
II1. IIpeomemmnsie pe3yromamal:
Boinycknuk naywumces:
- XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOCHHUE, U3MEPEHUE, SKCIIEPUMEHT;
- ONHUCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, FA3000pa3HbIX BEUIECTB, BBIJCISAA UX CYLICCTBEHHbIC
MIPU3HAKY;
- pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHX MOHITUH «aTOM», «MOJIEKYJa», «XUMHUYECKUI
JJIEMEHT», «IPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJIEHTHOCTb», «XUMHYECKas
peaxius», UCIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMUHU;
- pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOH TEOpHH;
- pa3nu4aTh XUMHYECKUE U GUZNYECKUE SBICHUS,
-Ha3bIBaTh XUMUYECKHE IIEMEHTHI;
- OIPEAETATh COCTAB BEIIECTB 10 UX GopMyiiam;
- OTIpEeNIeNSITh BAJIECHTHOCTh aTOMa DJIEMEHTA B COSIMHEHUSIX;
- OTIPENIeNSITh TUTl XUMUYECKUX PEaKIUi;
- Ha3bIBATh MPHU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKITUIL;
- BBIABIATH TPU3HAKH, CBUJIECTEIHLCTBYIONIME O TNPOTEKAHUU XUMHUYECKOM pEaKkIuu Mpu
BBITIOJTHEHUH XUMUYECKOTO OTIbITA;
- COCTaBIISAITH (POPMYIIBI OMHAPHBIX COCIMHEHHUIA,
- COCTaBJISITh YPABHEHUSI XUMHUECKUX PEaKIIU;
- cobmoaTh MpaBuia 6e30macHoi paboThl IPU MPOBEICHUH OTIBITOB;
--T10JIb30BaThCsI Ta0OPATOPHBIM 000PYIOBAHUEM H MOCYIOH;
-BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl
BEILECTB;



- BBIYMCIIATH MacCOBYIO JOJTI0 XUMHUECKOTO 3JIEMEHTa 1o (popMysie COeTMHEHNUS;

- BBIYUCIIAATH KOJIMYECTBO, OOBEM WM MacCy BEIIECTBa IO KOJIMYECTBY, OObEMy, Macce
peareHToB WK IPOAYKTOB PEAKIIMH;

- XapakTepu3oBaTh (HU3UYECKHE M XMMHYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB: KUCIOpOJAA U
BOJIOPO/JIa;

- TI0JTy4aTh, COOMPATH KUCIOPO]I M BOJOPOI;

- pacro3HaBaTh OTBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJOPOI;

- packpbIBaTh CMBICII 3aKOHA ABOTajpo;

- PacKpbIBaTh CMBICI MOHATHH «TEIIOBOH AP PEKT peaKkiumy», «KMOJSIPHBIA 00bEeM»;

- XapakTepu30BaTh (PU3MUECKUE M XUMUYECKHE CBOWCTBA BOJBI;, " pPAaCKPHIBATh CMBICI ITOHSITHS
«pacTBOp»;

-BBIUUCIISITH MAaCCOBYIO JIOJIFO PACTBOPEHHOIO BEILECTBA B PACTBOPE;

-IIPUTOTOBJISITH PACTBOPHI C ONIPENEIEHHON MAaCCOBOM JI0JIEW pAaCTBOPEHHOIO BEIIECTBA;

- Ha3blBaTh COEAMHEHMSI M3YYEHHBIX KJIACCOB HEOPraHMYECKHX BEIECTB; " XapaKTepHU30BaTh
¢u3nyecKkne U XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB: OKCHUJIOB,
KHCJIOT, OCHOBAHHI1, COJICH;

- OIIpeNIeNATh MPUHAICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COEMHEHMI;

- COCTaBIATH (POPMYNBI HEOPraHMYECKUX COEIMHEHUN H3YYEHHBIX KJIaccoB; " MPOBOAUTH
OTBITHl, TOJTBEPXKJAIONUINE XWMHUYECKHE CBOMCTBA M3YYEHHBIX KIJIACCOB HEOPraHMYECKUX
BEIECTB;

- pacmo3HaBaTh OIBITHBIM IYTEM pacTBOPHI KUCIOT M IIEJIOYell MO M3MEHEHUIO OKpPACKH
MHIMKATOPa;

- XapaKTepU30BaTh B3aMMOCBS3b MEXK/Yy KJacCCaMH HEOPraHWYECKUX COEIMHEHUI;

- packpbiBath cMmbich [lepuoanueckoro 3akona JI. 1. Menaeneena;

- 0OBACHATH (PU3NYECKHI CMBICT aTOMHOIO (TMOPSIIKOBOTO) HOMEpPAa XMMHUYECKOTO AJIEMEHTA,
HOMEPOB TpyIIbl U Iepuoaa B nepuoaudeckoi cucreme /[.1. Menneneena;

- OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipejaeiax
MaJIbIX [IEPUOJOB U IVIABHBIX NOATPYIIIL;

- XapaKTepu30BaTh XUMHUYECKHUE 3JIE€MEHTHI (OT BOJOPO/Aa IO KAJIbLIHS) HA OCHOBE UX MOJIOKECHHUS
B nepuoanieckoit cucreme a. M. MenaeneeBa u 0COOCHHOCTEH CTPOCHHS X aTOMOB;

- COCTaBJISITh CXEMbI CTPOEHHUSI aTOMOB TEPBbIX 20 3JIEMEHTOB MEPUOTUYECKON cuctemsbl 1. .
Menneneena;

- PacKpbIBATh CMBICI OHATHI «XUMUYECKAs CBSI3bY, «3JIEKTPOOTPULIATEIBHOCTDY;

- XapakTepu30BaTh 3aBUCUMOCTb (PU3MYECKUX CBONCTB BELIECTB OT TUIA KPUCTALIMYECKOMN
pEIETKY;

-OINPENENATh BUJ XUMUYECKOU CBSI3M B HEOPIraHUYECKUX COCANHEHUSX;

- u300pakaTh CXEMbl CTPOCHHUS MOJIEKYJI BELIECTB, OOpa30BAaHHBIX pPAa3HBIMU BUIAMHU
XUMHUYECKUX CBS3EH;

- PacKpbIBaTh CMBICII IOHATUN «UOH» «KATUOH», KAHUOH», «IJIEKTPOJUTBD), «HE 3JIEKTPOJIUTHI»,
«AIEKTPOIUTHYECKAS U CCOLMALUs, «OKHUCIIHUTEIbY, «CTETICHb OKHUCIICHUSD,
«BOCCTAaHOBHTEIIbY, «OKHCIIEHHE), «BOCCTAHOBIICHUEY;

- ONPEJEIIATh CTENEHb OKUCICHUS aTOMA 3JIEMEHTAa B COCIMHEHUH;

- PAcKpbIBATh CMBICI TEOPUH JIEKTPOIUTHUECKOHN TUCCOLUALINY;

- COCTaBJISITh YPABHEHUS IIEKTPOJIUTUYECKON JUCCOLMALMH KUCIIOT, IEN0YEH, COJIEH;

- OOBACHATH CYIIHOCTh IMpollecca HIEKTPOJIUTUYECKON IUCCOLMAMM W pPEaKUUil HOHHOTO
oOMeHa;

- COCTABJISITH MOJIHBIE U COKPANIEHHBIE HOHHBIE YpaBHEHHS peakiuii oOMeHa;

- OIPEAETATh BO3MOXKHOCTh MPOTEKAHUS peakiii HOHHOro oOMeHa;

- IPOBOJUTH PEAKIIMH, TIOITBEPKIAIOIINE KAUECTBEHHBI COCTaB Pa3INYHbIX BEIIECTB;

- OIIPENIENSTh OKUCIUTEND U BOCCTAHOBUTEIID;

- COCTaBIIITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI;

- Ha3bIBaTh (DAaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUUYECKOH peaKInu;

- KJ1accu(UIMPOBATh XUMHUECKUE PEAKITNH TI0 PA3IMYHBIM MIPU3HAKAM;

- XapaKTepU30BaTh B3aMMOCBA3b MEXKY COCTAaBOM, CTPOCHUEM U CBOWCTBAMH HEMETAIIJIOB;

- TPOBOAMTH OMBITHI MO TMOJYYEHUIO, COOMPAHHIO M M3YYEHUIO XHMHUYECKHX CBOWCTB
ra3o000pa3HbIX BEUIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

"



- pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIe BEIECTBA: YIIIEKUCIIbIN ra3 1 aMMHUaK;
-XapaKTepU30BaTh B3aUMOCBS3b MEXK]Ly COCTaBOM, CTPOEHHEM U CBOMCTBAMU METAJLJIOB;

- OLIEHUBATh BIIMSIHUE XUMHUECKOTO 3arpsA3HEHMS OKPYKAIOIIEH Cpesibl Ha OPraHu3M YeJIOBEKa;

- TPaMOTHO 00pAaIIaTHCS C BEIECTBAMU B TIOBCEAHEBHOM KHU3HH;

- OIPENENATh BO3MOKHOCTb IPOTEKAHUS PEAKLMHA HEKOTOPBIX IMPEACTABUTENEH OPraHMYECKUX
BELIECTB C KMCIOPOJOM, BOJOPOJOM, METAJIIAMU, OCHOBAHUSAMM, T'aJIOTCHAMHU.

Buvinycknuk nosiyuum 603mM0M4CHOCHIb HAYUUMBCA:

-BbIIBUT'aTb U MMPOBEPATH SKCICPUMCECHTAJIBHO I'MIIOTE3bl O XUMHNYCCKHUX CBOMCTBAx BCUICCTB Ha
OCHOBE MX COCTaBa U CTPOCHHUS, X CIIOCOOHOCTH BCTYNAaTh B XUMUUYECKUE PEAKIINH, O XapaKTepe
U MPOJAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLIUN,

- XapaKTepu30BaTh BEILIECTBA MO COCTaBY, CTPOCHUIO M CBOWMCTBAM, YCTAHABIMBATH MPUYUHHO-
CJICACTBCHHBIC CBA3H MCXKIY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

- COCTaBJISITb MOJICKYJIAPHBIC W IIOJIHBIC HOHHBIC YPAaBHCHHUA 110 COKpaHIéHHI)IM NOHHBIM
YpaBHEHUSAM;

- IIPOrHO3UPOBATH CHOCO6HOCTI> BCIICCTBA MMPOABJIATE OKHCINUTCIBHBIC NJIM BOCCTAHOBUTCIIBLHBIC
CBOICTBA C YUETOM CTEIECHEN OKUCIECHHUS JIEMEHTOB, BXOIAIINX B €r0 COCTaB,

- COCTaBJIATh YpPaBHCHUSA peaKuHﬁ, COOTBETCTBYIOIIUX ITOCICAOBATCIIBHOCTH HpCBpaHICHI/Iﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

- BBIIBUT'aTb U MPOBEPATH SKCIICPUMCHTAJIIBHO THIIOTE3BI O PE3YyIbTaTax BOS}ICﬁCTBHﬂ Pa3IMYHBIX
(hakTOpOB Ha UBMEHEHUE CKOPOCTU XUMHUYECKOHN PEeaKIIn,

- HCIIOJIB30BaTh HpI/IO6peTéHHI)Ie 3HaHUA [JIA OKOJOTMYECKHM TI'paMOTHOIO0 TIIOBECACHHA B
OKpYyKarolen cpene,

- HCIIOJIB30BAaTh HpI/IO6peTéHHBIC KIIFOYCBBIC KOMIICTCHIWH IIPU BBINMOJIHEHUH IMPOCKTOB U
y4eOHO-HUCCIEAOBATEIbCKUX  3a7ad 1O HW3YYCHHIO CBOWCTB, CIIOCOOOB TOJy4YEHUS W
pacro3HaBaHUs BEIIECTB,

- 00BEKTUBHO OIEHHWBATh MH(POPMAIIHIO O BEIIECTBAX U XUMHUECKHUX MPOIIeCcax,

- KPUTHYECKHM OTHOCHUTBHCSA K TICEBIOHAYYHOW HH(OpMAIMK, HET0OPOCOBECTHOM peKIame B
cpelncTBax MaccoBOW MH(pOpMaIuy;

- 0CO3HABaTh 3HAYCHUE TEOPETHUYECCKUX 3HAHWM MO XMUMHUHU ISl MPAKTHUYECKOW JESITEIbHOCTH
YyeJIoBeKa,

- CO3/1aBaTh MOJICIIM W CXEMBI JIJIs pelIeHUs y4eOHBIX M IMO3HABATEJIBHBIX 3ajad, MOHHUMAaTh
HEOOXOUMOCTh COOJTIOICHUS TPEIITMCAHNM, TPEAJIaraeMbIX B HHCTPYKIUAX 1O MCIOJIb30BaHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMHH H JIP.



TemaTnuyeckoe MIAHUPOBAHUE Y4EOHOr0 Kypca BHEYPOYHOM AeATeIbHOCTH

9 kJyacce
Dopmbl
Ne Ko DJIeKTPOHHBbIE HU(PPOBHIE OpraHmsanuu
Tema yueGHOro Kypca YecTB AeSITeILHOCTH
n/n o o0pa3oBaTe/ibHbIE PeCypPChI
4acoB
WNHcTpyKTax Mo TEXHUKE Jlexuus, 6ecena
gii%ﬁ:ﬁ?ﬁﬁi ceMmeicTea https://academy-
1 IMICCKIX YICMCHTOR 2 content.myschool.edu.ru/lesson/9ee6
' fd8e-cc81-420c-ab3b-7c5¢3a618bc3
DNeMEHTHI METAJUTBI U
HEMETAJLIBI.
AmdoTepHOCTh https://academy- Jlekuwusi, Oecena,
2 2 content.myschool.edu.ru/lesson/9ee6 JICMOHCTpAITHSI
fd8e-cc81-420c-ab3b-7c5c3a618bc3
XapaKkTepucTHKa XUMHYECKOTO https://academy- Jlexuwus, Oecena
3 3JIEMEHTA I10 €r0 TOJIOKECHHIO B 2 content.myschool.edu.ru/lesson/9ee6
[Teproguueckoii cucreme fd8e-cc81-420c-ab3b-7c5c¢3a618bc3
Knaccupukarnus XAMHIeCKUX https://academy- Jlexnus, Oecena
4 PeaKIuii 1o Pa3InIHBIM 5 content.myschool.edu.ru/lesson/9ee6
ocHoBaHUAM. OKHCITUTEIBHO- fd8e-cc81-420c-ab3b-7c5¢3a618bc3
BOCCTaHOBHTEJIbHBIE PEAKIINN
[ToHsITHE O CKOPOCTH https://academy- Jlexuus, Oecena
5 XUMUYecKoi peakiuu. Karamms. | 2 content.myschool.edu.ru/lesson/9ee6
fd8e-cc81-420c-ab3b-7c5¢3a618bc3
XUMHUUECKUE PEAKIMH KHCIIOT, https://academy- Jlexuums, Oecena,
6 OCHOBAHHH, COJIEH B paCTBOpPaXx. 2 content.myschool.edu.ru/lesson/9ee6 | nemoHcTparuu
I'uaponus comeii. fd8e-cc81-420c-ab3b-7c5c3a618bc3
OO0r1ast XxapakTepUCTHKA https://academy- Jlexuus, 6ecena
HeMeTaiuioB. OOmas content.myschool.edu.ru/lesson/9ee6
XapaKTEPUCTHUKA DIIEMCHTOB fd8e-cc81-420c-ab3b-7c5¢3a618bc3
7 VIIA rpynmsi- rajJoreHoB. 2
CoequHEeHHs TaJIOTeHOB.
N3yuenue cBOUCTB COISHOMN
KHCJIOTHI
OOmras xapakTepucTuKa https://academy- Jlexuus, Oecena
8 anemeHToB VIA rpymmsi- 2 content.myschool.edu.ru/lesson/9ee6
xaspKoreHos. Cepa. fd8e-cc81-420c-ab3b-7¢5¢3a618bc3
CepoBo10po1 ¥ CYIb(HIBL. https://academy- Jlexuus, Oecena,
9 Kucnopoanbie coennHeHHS 9 content.myschool.edu.ru/lesson/9ee6 | nemoHcTpaluu
cepsl. M3yueHune cBoiicTB fd8e-cc81-420c-ab3b-7c5¢3a618bc3
CEpPHOM KHUCIIOTHI
OOmas xapakTeprcTHKa https://academy- Jlexuwusi, Oecena,
anemMeHToB VA rpynmsl. A30T. content.myschool.edu.ru/lesson/9ee6 | nemoHcTparyn
Ammuak. Cou aMMOHWUS. fd8e-cc81-420c-ab3b-7c5¢3a618bc3
10 [Tony4yeHne aMmMuaka u ero 9

CBOMCTB.
Kucnoponocoaepxaniue
coenuHeHus azora. Dochop u
€ro CoOeJIMHEHUS
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OO11ast xapakTepuCTUKa
aneMeHToB | VA rpynmnst.

https://academy-
content.myschool.edu.ru/lesson/9ee6

Jlexuus, Oecena,
JICMOHCTpALHSI

Yraepo. fd8e-cc81-420c-ab3b-7c5¢3a618bc3
11 | Kucnoponocoaep:xaine

COEIMHECHUS YIIIepo/Ia.

[Tony4yenue yriekucsiaoro raza u

W3yYECHHUE €ro CBOMCTB

KpemHuuii 1 ero coeiuHeHusI. https://academy- Jlexnus, Oecena,
12 | CunuKaTHAas IPOMBIILICHHOCTb. content.myschool.edu.ru/lesson/9ee6 | nemoHcTpaiu

[MTonyueHre HEMETAIIIOB fd8e-cc81-420c-ab3b-7c5c¢3a618bc3

IToJiokeHrne METAIOB B https://academy- Jlexnus, Oecena,
13 | Ilepuoauueckoii cucreme, content.myschool.edu.ru/lesson/9ee6 | memoHcTpaluu

XMMHYECKHE CBOMCTBA METAJIIIOB fd8e-cc81-420c-ab3b-7c5¢3a618bc3

OO0r1ast xapakTepUCTHKA https://academy- Jlexuwmst, Oecena,

[IEJIOYHBIX MeTaI0B. O0mas content.myschool.edu.ru/lesson/9ee6 | memoHcTpaluu
14 | XapaKTepucTuKa fd8e-cc81-420c-ab3b-7c5¢3a618bc3

IIEJI0YHO3EMENBHBIX METAJLIOB.

’KecTkocTh BOJIBI M CLIOCOOBI €€

yCTpaHEHUs

AJITOMUHHN ¥ €ro COeIUHEHUS. https://academy- Jlexnus, Oecena,
15 YKeneso u ero coequHEHUs. content.myschool.edu.ru/lesson/9ee6 | memoHcTpalum

Koppo3us MeTamioB u crnocoObl fd8e-cc81-420c-ab3b-7c5¢3a618bc3

3AalIUTEI OT HEC

Merasnet B mpupose. [loustre o https://academy- Jlexuwus, Oecena,
16 | MeTa/Typruu. content.myschool.edu.ru/lesson/9ee6 | perenue 3amau

fd8e-cc81-420c-ab3b-7c5¢3a618bc3

O06001IcHIEe 3HAHKI TT0 XUMUAN https://academy- Tecr

17 | 3a Kypc OCHOBHOM IIKOJIBI content.myschool.edu.ru/lesson/9ee6

fd8e-cc81-420c-ab3b-7c5¢3a618bc3
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