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HenassMu n3yuyeHuss XMMHU B OCHOBHOI 11IK0J1€ ABJISIIOTCS:

1. ¢opmupoBanue y o0y4aromuxcsi yMEHUSI BUAETh U MOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUYUMOCTh
XMMHAYECKOTO 3HAaHUS IS KaXJO0TO 4YeJIOBEKa HE3aBUCUMO OT €ro MpoecCHOHAIbHON
NesITeIbHOCTH;, YMEHHUS pa3inyaTh (DakThl U OLIEHKH, CPAaBHUBATH OLIEHOYHBIE BBIBOJBI, BHAETh MX
CBSI3b C KPHUTEpPHUAMHU OICHOK M CBSI3b KPUTEPUEB C ONPEICICHHOH CHUCTEMOH IIEHHOCTEH,
dhopmyaupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO ITO3HITHIO;

2. QopmupoBaHue y 0OydyarOMIMXCS LEIOCTHOTO MPEACTABICHUS O MUPE M POJM XHMHUHU B CO3/IaHUH
COBPEMEHHOM €CTeCTBEHHO-HAY4YHON KapTUHBI MHpA; YMEHHsI OOBSICHATH OOBEKTHI M IPOLECCHI
OKPYJKaIOIIEH JEUCTBUTEIBHOCTH — IIPUPOJHOM, COLMAIBHOW, KYJIBTYPHOM, TEXHHUYECKOU CpPEIBbI,
UCIOJIB3YS JISl 3TOT0 XMMHUYECKHE 3HAHUS,

3. mpuobpeTeHne o0y4aroIMMUCS OMbITa Pa3HOOOPA3HOM NEATENTPHOCTH, MO3HAHUSA U CAaMOIIO3HAHUS;
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOLIUX YHUBEPCAJIbHOE 3HAuUEHUe s
Pa3IUYHBIX BHUJIOB JESATEIBHOCTH: PEIICHUS MpOoOJieM, MPHUHITHS PEUICHHWH, MOUCKA, aHaIu3a |
00paboTku HMH(OpPMAIMKM, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB H3MEPEHHH, COTPYIHHYECTBA,
0e301MacHOr0 00pAIEHHS C BEIECTBAMH B IIOBCETHEBHOM JKU3HH.

OcHognbimu udesamuy y4eOHOTO peameTa XUMHUS SIBISIOTCS:
O MaTepuaibHOE EJUHCTBO BEIIECTB €CTECTBEHHOI'O MHUPA, UX T€HETUYECKas CBS3b;
O IPUYUHHO-CJIE/ICTBEHHBIE CBSI3M MEXJAY COCTaBOM, CTPOCHHEM, CBOWCTBaMH, MOJyY€HHUEM U
IPUMEHEHHEM BEIleCTB;
O TI03HaBAaEMOCTh BEUIECTB U 3aKOHOMEPHOCTEH MPOTEKaHUsSI XUMUYECKUX PEeaKIuii;
O O0BACHAIONIAsE U MPOTHO3UPYIOIIAS POJIb TEOPETUYECKUX 3HAHMM Ui (DaKTOJOTHYECKOTOo MaTepuana
XUMHH 3JIEMEHTOB;
O KOHKPETHOE XHMHYECKOE€ COCIMHEHHE KaK 3BEHO B HENPEpHIBHOW IIEMHM IPEBpAIICHUI BEIIEeCTB,
y4acTBYIOIIEe B KPYTOBOPOTE XUMUYECKUX JIEMEHTOB U XUMUYECKOM IBOJIOIINH;
O OOBEKTUBHOCTh W TI03HABAEMOCTh 3aKOHOB NPUPOIbI; 3HAHHE 3aKOHOB XUMHH MO3BOJSET YHPABIATH
XUMHUYECKUMHU MPEBPAIeHHs] MU BEIIECTB, HAXOAUTh HKOJIOTMYECKH Oe30IacHble ClIOcOObI MPOU3BOICTBA U
OXpPaHBI OKPY’KAIOIIEH CPeIbl OT 3arpsi3HEHMS;
O B3aMMOCBSI3aHHOCTh HAayKd W MPAKTUKH; TpeOOBaHMS MPAKTHUKU — JBIKYIAS CHUJAa Pa3BUTHUS HAYKH,
yCIIeXH MPAKTHKH 00YCIOBIEHBI TOCTHKEHUSIMU HAYKH;
O pa3BUTHE XUMHYECKOW HAYKM W XHUMHU3AlMS HApOJHOTO XO34HCTBa CIy)KaT HHTEpecaM 4YeloBeKa W
obmiecTBa B IEJIOM, HMMEIOT TYMaHHCTHYECKUH XapakTep W TMPHU3BaHBl CIIOCOOCTBOBATh PELICHUIO
TJI00ATBHBIX TTPOOJIEM COBPEMEHHOCTH.
OTH UJeH peanu3yloTcs MyTeM JTOCTHKEHUS CIIEAYIOIINX yeell:
dopmuposanue 'y ydauuxcsi XMMHYECKOM KapTHUHBI MHpa KakK OpPraHMYeCKOW YacTH €ero ILeJOCTHOM
€CTECCTBEHHOHAY4YHOU KAPTUHBI;
passumue TIO3HABATEIILHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW ydYaluxcs B
nporecce U3y4yeHUss UMU XUMHUECKOW HAyKH U €€ BKJIa/1a B COBPEMEHHBI HAyYHO-TEXHUYECKHH Iporpecc;
¢opmuposanue BOKHEHIINX ~ JIOTUYECKUX  OMEpaldid  MBIIUICHUs  (aHaIW3, CHHTE3, 0000IIeHue,
KOHKPETHU3alsl, CPAaBHEHHUE U JIp.) B MPOIIECCE MO3HAHUS CUCTEMbI BaXKHEHIINX MOHITUN, 3aKOHOB M TEOPUI
0 COCTaBe, CTPOEHUU U CBOMCTBAX XUMUYECKUX BEIIECTB;
gocnumanue yOeX1€HHOCTH B TOM, YTO NMPUMEHEHHUE MOJYUYEeHHBIX 3HAHUNA U YMEHHH 10 XUMHUH SIBIISETCS
O00OBEKTUBHON HEOOXOIUMOCTBIO I O€30macHOi pabdoTHl C BEIIECTBAMHM W MaTephaliaMu B OBITY W Ha
MIPOM3BO/ICTBE;
npoexmuposanue N peaau3ayus BEITYCKHUKAaMH OCHOBHOM IIKOJIBI JTMYHOM 00pa3oBaTeNbHON TPAaeKTOPHH:
BbIOOp Mpoduiist 00y4eHHUs B CTapiieii IIKoJie Wik Npo(ecCHOHAIBHOT0 00pa30BaTEIbHOTO YUPEKACHUS;
061a0eHue KIIIOUEBbIMI KOMIETeHIUSIMU  (Y4eOHO-T103HaBaTeIbHbIMU, HWH()OPMALIMOHHBIMU, LIEHHOCTHO-
CMBICIIOBBIMU, KOMMYHUKATUBHBIMH )

JINYHOCTHBIMM pe3yIbTaTaMM U3yUYeHHS MpeaMeTa « XUMHUS SBISIOTCA CIEeIYIOIINe YMEHHUS:

® OCO3HaBaTh €JMHCTBO M LIEJIOCTHOCTh OKPYXKAIOIIETO0 MUPA, BO3MOXKHOCTH €r0 MO3HABAEMOCTH H

00BSICHUIMOCTH Ha OCHOBE JIOCTHM)KEHUH HAyKH;



® TIOCTENEHHO BBICTPAMBATh COOCTBEHHOE IEJIOCTHOE MHPOBO33PEHHE: OCO3HABATH MOTPEOHOCTH U
TOTOBHOCTh K CaMO00Opa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEIILHOUN JeSITeThHOCTH BHE
HIKOJIBL;

® OIICHUBATH >KU3HCHHBIC CUTYAIlMH C TOYKH 3pPEHHS 0€30MacHOro oOpasza *KU3HU U COXPaHEHUS
3JI0pPOBbBSI;

® OIICHHUBATbH FKOJIOTMUECKUN PUCK B3aMMOOTHOILIEHUH YeJIOBEKa U MPUPOIbI.

e (GopMHPOBATH HKOJIOTMUYECKOE MBIIUICHHE: YMEHHUE OLIEHUBATh CBOIO JEATEIHHOCTh U MOCTYIKH
OPYTHX JIIOJeH C TOYKH 3pPEHHUsS COXPAHECHUs OKpYXKAIIIed Cpeapl - TrapaHTa >KU3HU H
OyraromoTyuwsi JIr0Iei Ha 3eMIie.

MeranpeAMeTHBIMHM  pE3ylbTaTaMU  HM3y4eHUs Kypca «XuMus»  sBiasiercs  (HOpMHpOBaHHE
YHUBEpCaJIbHBIX yueOHbIX aeicTBuit (YVY]I).
Pecynamusnvie YV/I:

® CaMOCTOSITEIbHO OOHapyXWBaTh M (POpMyIHpOBaTh y4eOHYIO TPOOIEMy, ONpEaeisITh IIeNb
y4eOHOM JeATENHHOCTH,

® BBLIIBUTaTh BEPCHUU PEIICHUS NPOOJIEMbI, OCO3HABAaTh KOHEUYHBIA pE3yJabTaT, BHIOMpATh W3
MPEJIOKEHHBIX H UCKATh CAMOCTOSITENIbHO CPEICTBA JJOCTHKECHHUS IIEITH;

® COCTaBJIATH (MHAMBUYAJIbHO WM B TPYIINE) IJIaH PEIICHUS TIPOOIEMBI;

e paboTas MO MJIaHy, CBEPATh CBOU JIEUCTBUS C LENBIO U, IPU HEOOXOAUMOCTH, UCTIPABIIATH OIINOKU
CaMOCTOSITENIbHO;

® B HMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BHIPAOOTAHHBIE KPUTEPUU OLICHKH.

Llosnasamenvuvie YVJI:

® aHAJIU3HWPOBATh, CPAaBHHMBATh, KJIacCH(HUIIMPOBATh M 0000maTh (GakThl U SIBICHUS. BBIABIATH
MPUYUHBI U CIIEJICTBUS POCTHIX SIBJICHUU.

® OCYIIECTBISTh CpaBHEHHE, KIacCHU(PHUKAIMIO, CAMOCTOSTENIbHO BHIOMpAasi OCHOBAHUS M KPUTEPUHU
JUTSL YKa3aHHBIX JIOTHYECKUX OTepaIuii;

® CTPOUTH JIOTUYECKOE pACCYXJCHHE, BKIIOYAIONIEE YCTAHOBIICEHHWE MPHUYUHHO-CIEICTBEHHBIX

CBSI3€EM.
CO3/1aBaTh CXEMaTHYECKHE MOJIEH C BbIIEJIEHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.
COCTaBJISITh TE3UCHI, PA3IIUYHBIE BUJIBI IJIAHOB (IIPOCTHIX, CJIOKHBIX H T.I1.).
npeoOpa3oBhIBaTh HHPOPMAIIUIO W3 OJTHOTO BHJIAa B IPYroM (TaOIUIly B TEKCT | TIp.).
YMETh OMNpPENeIsTh BO3MOXKHBIE HCTOYHUKM HEOOXOIUMBIX CBEICHHM, MPOU3BOJUTH TOUCK
uH(pOpMaIINK, AaHATTU3UPOBATH U OLICHUBATH €€ JTOCTOBEPHOCTb.

Kommynuxamusnvie YYJI:

CaMoCTOSITeThHO OpPraHW30BBIBATH yueOHOE B3aMMOJEHCTBHE B TpyIie (OmpeaensTh OOIIHe e,
pacnpeenaTb poju, T0roBapuBaThCs APYr ¢ APYroM U T.1.).
IIpenmMeTHbIMH Ppe3yJIbTATAMM OCBOCHHS BBITYCKHUKAMH OCHOBHOW IIKOJIBI TPOTPAMMBI O XUMHUH
SIBIISTFOTCSI:
1. B nmo3naBarensHOM cdepe:
- JaBaTh OIpPEACTCHUS HM3YyYEHHBIX TOHATHN: BEMIECTBO (XMMUYECKUU DIIEMEHT, aTOM, WOH, MOJIEKYJa,
KpUCTAJIJIMYECKasl peIlleTKa, BEelIEeCTBO, MPOCThIE U CIIOKHBIE BEIECTBa, XHMHUYeckas ¢opmyia,
OTHOCHUTENIbHAST aTOMHAasl Macca, OTHOCHTEIbHAs MOJIEKYJSIpHAs Macca, BaJIEHTHOCTh, OKCHBI, KHCIIOTHI,
OCHOBaHUS, COJIM, aM(OTEPHOCTb, WHIUKATOpP, TNEPUOAMYECKUN 3aKOH, TEpUOAMYECKas CHUCTEMA,
neproanudeckasl Ta0Jnila, M30TOMbI, XUMHUYECKas CBS3b, JEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCIICHUS,
ANEKTPOJIUT); XUMHUYEcKass peakuus (XUMHUYECKOE€ YypaBHEHUE, TeHEeTHYecKasi CBs3b, OKHCIEHUE,
BOCCTAHOBJICHHE, MIEKTPOJUTUYECKAS JUCCOIUAIINS, CKOPOCTh XHMHUECKOH peaKiluu);
- popmynupoBath nepuoandeckuii 3akon J[.M.MeHnaeneeBa u packpbIiBaTh €ro CMBICIT;
- OIKCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSTEIILHO MIPOBECHHBIC IKCIIEPUMEHTHI, UCTIONB3YsI JJIsI STOTO
€CTECTBEHHBIN (PYCCKUM, POJTHOMN) SI3BIK U SA3bIK XUMHH;
- ONHWCHIBATh W pa3iNyaTh M3yYCHHBIC KIIACCHI HEOPTaHUYECKUX COCTUHEHHH, TPOCThIE U CIIOKHBIC
BEIIECTBAa, XUMUYECKHE PEaKInu;
- KITaccu(hUIMPOBATh U3YUYEHHBIE OOBEKTHI U SBJICHUS;
- Ha0doAaTh JIEMOHCTPUPYEMBIE U CaMOCTOSITENBHO MPOBOAMMBIE OIBITHl, XHMHUYECKUE DPEaKIIHH,
MPOTEKAIoIIKe B MPUPOJIE U B OBITY;




- JenaTh BBIBOABI M YMO3AKIIOUEHHUs W3 HAOMIONEHUH, M3yYEHHbIX XHMHYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBATh CBOMCTBA HEM3YUYEHHBIX BEHIECTB 110 AHAJIOTUH CO CBOMCTBAMU M3yYEHHBIX;

- CTPYKTYypHUpOBaThb M3YYECHHBIH MaTepual M XUMHUYECKYI0 HH(GOpMAIMIO, TOJYUYEHHYIO U3 JIPYTUX
HMCTOYHHUKOB;

- MOJEIUPOBATh CTPOCHHE aTOMOB JJIEMEHTOB IIEPBOIO - TPETHErO IEPUOJIOB, CTPOCHHUE IPOCTEUIINX
MOJIEKYIL.

2. B ienHOCTHO-OpHEHTAITMOHHOM cepe:

- aHaJIM3MpPOBATh W OIICHWBATH IOCIEJCTBHSA JUIA OKPYXKarolei cpenbl ObITOBOW M MPOU3BOICTBEHHOM
JeSATETLHOCTH YeJIOBEKa, CBSI3aHHOM C MepepadOTKOM BEIIECTB;

- Ppa3bACHATH Ha IpuMepax (NPUBOAMTH IPUMEPHI, MOATBEPKIAIOIINE) MATEPUATIbHOE E€IUHCTBO H
B3aMMOCBSI3b KOMIIOHEHTOB JKMBOM M HEKUBOM MPUPOBI U YEJIOBEKa KaK BaXKHYIO YaCTh 3TOTO €IMHCTBA;

- CTPOUTH CBOC NMOBCACHUEC B COOTBECTCTBUU C IPUHIUIIAMHA GepemHoro OTHOLIICHHUA K IPUPOAC.

3. B tpynoBotii chepe:

- INIAHUPOBATh U IIPOBOJUTH XUMUYECKUN DKCIIEPUMEHT;

- HCIOJb30BaTh BEUIECTBA B COOTBETCTBMU C HX IMpelHAa3HAaYeHHUEM M CBOMCTBAMM, ONUCAHHBIMU B
HHCTPYKIUAX 10 IIPUMEHEHHUIO.

4. B cdepe 6e30macHOCTH KUZHEACITEIBHOCTH:

- OKa3bIBATh ICPBYIO MOMOIIbL IMPU OTPABJICHUAX, OXKOIraX U APYTUX TpaBMaX, CBA3aHHLIX C BCUICCTBAMHU U
1a00paTOPHBIM 000PYTIOBAHUEM.

Temarnueckoe muiannposanue(8 kiaace)

Ne HazBanue pazgena, rnaB | KoindecTBo yacos
Bcero N3 Hux (hopMBI KOHTPOJIS)
KOHTPOJBHBIX | IPAKTHYECKHUX
pabot pabor
1 BBenenue 8 - 2
ATOMBI XUMHUYECKUX 13 1 -
JJIEMEHTOB
3 IIpocTsie BemecTBa 9 1 -
4 CoennHeHns XUMIYECKIX 18 1 2
DJIEMEHTOB
5 N3meHnenus, 14 1 1
MPOUCXOSIINE C
BEIIECTBAMU
6 PactBopenue. PacTBopsl. 30 1 4
CBolicTBa pacTBOPOB
DIIEKTPOJIUTOB
7 Ob6o61maromiee 10 1 -
IOBTOPEHME 3a KypC 8
KJjlacca
Utoro 102 6 9

TemaTnueckoe niannpoBanue(9 kiace)

Ne ypokoB Hassanue paznena, rinas KonnuecTBo yacoB
Bcero W3 Hux (popmMbl KOHTPOIIS)
KOHTPOJIbHBIX MPAKTUYECKUX
pabot pabot
1 Baenenue. OO6mas 10 1 -

XapaKTEepUCTUKA

XUMHYECKHX JJIEMEHTOB U

XUMHYECKUX peaKui




[lepronnueckuii 3aKOH U
Ilepuoanueckas cucrema
XUMHYECKHUX 3JIeMEHTOB /1.
H. Meuneneena

2 Mertannbl 18 1 3
3 HemeTamier 28 1 2
4 O0001eHne 3HAaHUHT 110 10+ 1 -
XUMHH 32 KypC OCHOBHOM 2(pe3epB)
IIKOJIBI.
6 Hroro 68 4 5

Coaeprxanue 0CHOBHOr0 001ero odopasosanus no xXumun8-9 kiaccel

Pazoen 1. Ocnosnvie nonamus xumuu (ypoéenv amomMHo-mo1eKyIAPHBIX NPEeOCHmasieHuil)

[Ipenmer xumun. MeToAbl MO3HAHUS B XUMHH: HAONIOJEHHE, KCIIEPUMEHT, U3MepeHue. MCcTOuHMKH
XUMHUYECKON MHpOpMaIK: XUMUYecKas JIureparypa, arepuer.

Yucteie BemecTBa U cMecu. Ouncrtka BemecT. [IpocTeie U cokHbIE BellecTBa. MeTaabl 1 HEMETAIUIBI.
XWMHYECKUH DSJIEMEHT, aToOM, MOJEKyJa. 3HAaKd XHMHUUYECKHX DJJIEMEHTOB. XuUMHUYecKas ¢dopmyIa.
BanentHocTh XxuMudeckux sieMeHTOB. CocraBieHue GopMysn OMHAPHBIX COEAMHEHHUI MO BaJEHTHOCTH
aTOMOB XHMMHMYECKUX DJJIEMEHTOB M OIpPEACIICHHE BAJICHTHOCTH AaTOMOB XUMHUYECKHX JJIEMEHTOB IO
dbopMynaM OMHAPHBIX COCTUHEHUIA.

OtHocuTenbHas aromMHas macca. OTHOCUTENbHas MOJIEKYJIsIpHas Mmacca. MaccoBas A0 XHMHYECKOIO
3JIEMEHTa B CJIOKHOM BeniecTBe. KonmnuecTBo BemiecTBa. Mosb. MossipHast Macca ¥ MOJISIPHBINA 00BEM.
duznueckue SBICHUS U XUMUYECKUe peakiuu. [Ipu3Haky M yClOBHS NMPOTEKAHHUS XUMUYECKHUX PEaKIUil.
3aKOH COXpaHEHHUsSI MacChl BEIIECTB NMPH XMMUYECKUX peakUusix. XuMudeckue ypaBHeHus. KoadduumeHTsr
B YPaBHEHUSAX XUMHUYECKHX PEaKIMi KaK OTHOUICHHS] KOJMYECTB BEIIECTB, BCTYIMAIOIIUX U 00Pa3yIOIUXCs
B pe3yibTaTe XUMUYECKON peakiuu. [Ipocreiimme pacuersl 10 ypaBHEHUSAM XUMHUYECKUX PEAKLIAN.
OcCHOBHBIE KJIaCChl HEOpraHMYECKUX coenuHeHud. HomeHnkiatypa Heopranmuyeckux BemecTB. Kucmopos.
Boznyx. 'openne. Okcunpl. OKcuabl METAUIOB U HeMeTauioB. Bopopon. Bona. Ouncrka Boasl. Aspanus
BOJIbI. B3anMoeiicTBHE BOJIBI C OKCHIAMH METAJIOB U HeMeTalIoB. KucimoTel, kiaccudukanus u CBOMCTBA:
B3aUMOJICHCTBHE C MeTaUlaMH, OKcuJamu MeTayuioB. OcHOBaHMsA, Kilaccu(uKanus W CBOWCTBA!
B3aMMO/ICIICTBUE C OKCUJIAMU HEMETAIIIOB, KHUCIOTaMU. AM(pOTepHOCTh. KHCIOTHO-OCHOBHBIE HHIUKATOPHI.
Comu. Cpennue conu. BsaumopneiictBue conel ¢ MeTamamu, KuciloTamu, Menodamu. CBs3b
MEXy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COECAUHEHUM.

IlepBoHayabHbIE NPEICTABIECHUS O €CTECTBEHHBIX CEMEHCTBaxX (TpyIlmnax) XUMUYECKHUX DIIEMEHTOB:
LIEJI0YHBIE METAIUIbI, TAJIOTEHBI.

Pazoen 2. Ilepuoouueckuii 3aKOH U nepuoOuvecKas Ccucmema XuUMUYECKUX  I/1EMEHMO8
. U.Menoeneesea. Cmpoenue eeuiecmea.

Ilepuoanueckuii 3akoH. McTopust OTKpBITHS NEPUOAMYECKOIO 3aKOHA. 3HAYEHHUE NEPUOAMUYECKOTO 3aKOHA
JUISl pa3BUTHS HAYKH.

[lepuonuueckasi cucreMa Kak eCTEeCTBEHHOHAy4yHasl KiacCH(UKAlMs XUMHUYECKUX JIEMEHTOB. TalOiamuHas
dbopMa mpencraBieHHUs KilacCUPUKAUU XUMHUYECKUX 37eMeHTOB. CTpykTypa Tabmuusl «llepuoanueckas
cucteMa xumuueckux snemeHtoB J[. M. MenneneeBa». @u3nueckuil CMBICI TOPSIKOBOrO (aTOMHOTO)
HOMEpa, HoMepa Meprojia U HOMEpa TPYIIIHI (7151 JIEMEHTOB A-TpyII).

Crpoenue atoma: spo ¥ 3JIeKTpoHHast 00omouka. CocTaB aTOMHBIX SiA€p: MPOTOHBI M HEUTPOHBL. V30TOMBI.
3apsa aTOMHOTO s/Ipa, MacCOBOE YHMCIIO M OTHOCUTENIbHAsl aTOMHasi Macca. DJIeKTpOHHass 000JI0uKa aroma.
DNEKTPOHHBIE CJI0M ATOMOB 3JIEMEHTOB MAJIbIX IIEPHUO/IOB.

XHAMHUECKasi CBA3b. ODJEKTPOOTPULATENBHOCTh aTOMOB. KoBaleHTHas HeNoJsipHas W MOJSpHas CBSA3b.
HNonnas cBs3b. BaneHTHOCTD, CTENEHD OKUCIIEHUS, 3apsa] HOHA.

Pazoen 3. Mnozoobpazue xumuueckux peaxyuii.

Knaccupukanuss XUMHYECKMX pEaKIMHA: peakid COEAWHEHHs, pa3jIoKeHHus, 3aMelleHus, OOMeHa,
AK30TEPMHUUECKHE, IHIOTEPMUUYECKUE, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, HEOOPATUMBIE,00paTUMBIE.
CKopoCTh XMMHUECKUX peaklnil. PaKTOphl, BIUSAIONINE HA CKOPOCTh XUMUYECKUX PEaKIUH.

PacTBOphl. DnekTponuTHyecKas AUCCONMALMSA. IJIEKTPOIUTHl M HEANEKTPOIUTH. KaTHOHBI M aHMOHBI.
Jluccouuanus cojel, KHCIOT U OCHOBAaHWM B BOJHBIX pacTBOpax. Peakiuu MOHHOTO OOMEHa B pacTBOpax
3JEKTPOJIUTOB.



Pa3zoen 4. Muozooopaszue eeutecme.

EctecTBeHHble ceMelcTBa XMMHUYECKUX 3JIEMEHTOB METaUIOB M HeMeTaoB. OOmias XapakTepUCTHKa
HEMETAJJIOB HAa  OCHOBE MX  IIOJIOXKEHHS B  INEPUOJMYECKOM  cHcTeMe.  3aKOHOMEPHOCTH
M3MEHEHUS QU3MYECKUX M XUMHYECKHX CBOMCTB HEMETAIJIOB — MPOCTBIX BEIIECTB, MX BOJAOPOIHBIX
COEMHEHMH, BBICIIUX OKCHUIOB U KHUCJIOPOJCOJEPKAIMX KUCIOT Ha IPUMEpPE 3JIEMEHTOB BTOPOTO H
TPETHEro MEePUOJIOB.

OOm1ast XapakTepUCTHKA METAJIJIOB HA OCHOBE UX MOJIOXKEHUS B MEPHOANYECKON CUCTEME. 3aKOHOMEPHOCTH
U3MEHEHUS (GU3NYECKUX W XUMHUYECKHMX CBOMCTB METAZIOB — TMPOCTHIX BEHIECTB, UX OKCHAOB U
THIPOKCHIOB Ha IMPUMEpE D3JEMEHTOB BTOPOrO U TPEThEro TMEpHOAOB. AMQOTEpHbIE COCAMHEHUS
amomuHus. OO011ast XapaKTepUCTHKA jKelle3a, €ro OKCHJIOB M THIPOKCUIOB.

Pa3zoen 5. Ikcnepumenmanvuas xumus

JleMoOHCTPAIIMOHHBIH U JlabopaTopHbIil dkcnepuMeHT. 1. [Tpumeps! dusnyeckux sBienuid. 2. [Ipumepst
XUMUYECKUX  pEaKIUd ¢  SPKO  BBIPAXKEHHBIMHM  M3y4yaeMbIMU  mOpu3Hakamu. 3.  Peaknuu
COETMHEHUS,PA3NIOKEHNUs, 3aMelleHusi, oOMeHa. 4. Peakuuu, WITIOCTpUPYIONIME CBOMCTBA U B3aWMOCBSI3H
OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHUH. 5. OmNbITh, WUIIOCTPUPYIOIINE 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB IIENOYHBIX METAJIOB M TajoreHoB. 6. OMbIThI, WILTIOCTPUPYIOIINE 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB THAPOKCUIOB M KHUCJIOPOJACOJAEPKAIIMX KHCIOT 3JIEMEHTOB OJHOrO nepuoxaa. 7.
[Ipumepsl OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX peaKIUii.8. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUYECKUX
peaKuui.

9.1lpumepsl 5HAO- W 3K30TepMuyeckux peakuuil. 10. CpaBHEHHUE 3JIEKTPONPOBOJHOCTA PACTBOPOB
ANEKTPOJIUTOB U HednekTponuToB. 11. Peakumm wonHOro oOmeHa. 12. OmNBITBHL, WIUTIOCTPUPYIOIIHE
¢bu3nyecKkrue U XMMHUYECKHE CBOMCTBA N3y4aeMbIX BELIECTB.

IIpakTnuyeckue padorbl 8 kiacc 1. IlpaBuna TexHHKH O€30MACHOCTH TpPU PabOTEe B XMMHUYECKOM
kabunere. [lpuembr oOpamieHus ¢ Ja00OpaTOPHBIM OOOPYAOBAaHMEM W HarpeBaTeIbHBIMU TMpHOOpaMu.2.
IIpuroroBneHue pacTBopa caxapa U pacueT ero MacCoBOM J10JIM B pacTBOPE

4. YcnoBus TeYeHUsI XUMUUECKHUX PEaKIMil MEeKIy pacTBOPAMHU AJIEKTPOIIUTOB A0 KOHIIA.

5. Pemienne sKCriepMMEHTANIBHBIX 3a/a4.

IMpakTuyeckue padorbl.9 kiaace 1. OcymiecTBieHrE EMOYKH XUMUYECKHX NpeBpaiieHui. 2. [lonydyenue
U CBOMCTBa COEIMHEHHMH MeTaioB. 3. PelleHnMe HKCIEpUMEHTANbHBIX 3aJad Ha pacro3HaBaHUE WU
MOJIyYeHUE COEAMHEHMH MeTayyioB. . PemeHue skcrnepuMeHTalbHbIX 3amad 1no Teme «lloarpymma
kucaopoaay. 5. [lonydyenue, cobupanue u pacro3HaBaHHE T'a30B.

Pacuernbie 3agaum. 1.Beruncienne OTHOCUTENIBHON MOJICKYJISIPHOM M MOJISIPHOM MAacChl BEIIECTBA MO €r0
XUMU4Yeckoi (opmyre. 2. Pacuer mMaccoBoil 10IM XMMHMYECKOTO 3JIeMEHTa B coeauHeHuu. 3. Pacuer
MaccoOBOM JIOJIM PAaCTBOPEHHOI'O BelIeCTBa B pacTBope. 4. Brluucienus no XuMHUYECKUM YPaBHEHUSIM MacChl
WIM KOJMYECTBA BEIIECTBA OJHOTO M3 YYAaCTBYIOIIUX WM IOJYYAIOIIMXCS B PEaKLUUU COECOUHEHHMH I10
M3BECTHOM Macce WK KOJUYECTBY BEIIECTBA APYTOro COeTUHEHUS.

OCHOBHOE COJEPKAHUE

8 kiace

Beenenune

[Ipenmer xumuu. MeTojpl MO3HAHUS B XUMUU: HAOIIOACHHE, SKCIIEPUMEHT, MoJenupoBaHue. McTouHuKu
XUMHAYECKON HH(pOpMAIMK, €€ TOJIyudeHHe, aHalIM3 U IpeJCTaBlIeHHe ero pe3ynbTaToB. [loHsTHE O
XUMHUECKOM »dJieMeHTe U (opMax ero CyIIeCTBOBAHMS: CBOOOJHBIX aTroMaxX, MPOCTBIX U CJIOXHBIX
BemiecTBax. [IpeBpamenus Bemect. OTIMYMEe XMMUYECKUX PEAKLUi OT GU3NUECKUX siBIeHUH. Poib xumMun
B JKM3HHU uesnoBeka. Xemodunus u xemodoobus. Kparkue cBefieHHs! 13 HCTOPUU BOSHUKHOBEHHUS U Pa3BUTH
XUMUU. Ponb 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHUYECKOW Hayku — paboTsl M. B. JlomoHOCOBa,
A.M. byrnepoBa, JI. . MengeneeBa. XumMuueckas CUMBOJIMKA. 3HAKH XHMHYECKUX DJIEMEHTOB U
NPOUCXOXKACHUE WX Ha3BaHWW. Xumuueckue (opmynsl. MHaekcbl U KodpuueHTsl. OTHOCUTEIbHBIC
aTOMHasi M MOJIeKyJisipHas Macchl. lIpoBeneHune pacdeToB MaccOBOM JIOIM XMMHYECKOTO 3JIEMEHTA B
BellecTBe Ha OCHOBE ero (opmynbl. [lepuonnyeckas cucrema xummuueckux daemeHToB J[. V. Mennaeneena,
ee CTpyKTypa: Maible W OosblllMe MepHOJbl, TPyNnbl U moArpymnmel. llepmonnueckas cucreMa Kak
CIPaBOYHOE MOCOOHE [T OJTYyYSHUS CBEICHUI O XUMUUECKUX IEMEHTAaX.

Tema 1. ATOMBI XUMH4YECKHUX 3JIEMEHTOB



ATOMBI Kak (opMa CYyIIECTBOBAaHUS XUMHYECKUX 31€MEHTOB. OCHOBHBIE CBEIECHUS O CTPOCHHUU aTOMOB.
JlokazatenbcTBa CIOXXHOCTH CTpoeHHs atoMoB. OmbiTel Pesepdopna. IlmanerapHas Mozenb CTpOSHUS
aToMa.

CoctaB aTOMHBIX sA€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAsE aTOMHas Macca. B3auMoCBs3b MOHSTHH
«MPOTOHY, KHEUTPOH», KOTHOCUTENIbHAS aTOMHAsI Maccay.

W3meHneHue 4ucia NpOTOHOB B siipe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX JIEMEHTOB.

V3menenune uucia HEHUTPOHOB B sjpe aromMa — oOOpazoBaHHe H30TONOB. COBpEMEHHOE OIpe/eeHue
MOHATUS «XUMHYECKUH JIeMeHT». MI30TOonbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XMMUYECKOTO JIEMEHTA.
OnekTpoHbl. CTPOECHUE JEKTPOHHBIX YPOBHEW aTOMOB XMMHUUYECKHUX 3JIEMEHTOB MaJbiX nepruoaoB. [lousarue
0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonuueckas cucreMa XuMuueckux snneMeHToB J[. V1. MeHneneeBa u CTpoeHne aTOMOB — (PU3UUECKUI
CMBICII ITOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa IPyIIbl, HOMepa NePHOIa.

W3MeHeHne uucia 3J€KTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XMMHYECKOIO 3JEMEHTa —
o0Opa3oBaHHe MOJOXKUTEIbHBIX M OTPHULATEIbHBIX HMOHOB. VOHBI, 00pa3oBaHHbBIE aTOMaMH METAIJIOB H
HeMeTauioB. [IpUUnHbI U3MEHEHUsI METAJUIMYECKUX U HEMETAJUIMUYECKUX CBOMCTB B MEPHOJAX U Tpymmax.
O6pazoBanue OMHapHBIX coenuHeHni. [lonaTre 06 noHHOM cBsA3U. CXeMbl 00pa30BaHUs HOHHOM CBS3H.
B3aumMopneiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIIOB MEXIy CO00H — 00pa3zoBaHME JBYXaTOMHBIX MOJIEKYJ
MPOCTHIX BelecTB. KoBaneHTHas HEMONsSIpHAs XUMHUECKas CBSI3b. DIIEKTPOHHBIE U CTPYKTYpPHbIE (POPMYIIBI.
B3anmMoneiicTBre aTOMOB HEMETAIIJIOB MEXAY c000i — oOpa3oBaHne OMHAPHBIX COEAMHEHUH HEMETaJJIOB.
DnekTpooTpuliaTeibHOCTh. KoBaneHTHas nosspHas cBa3b. [[oHATHE O BaJEHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BBIBaTh KOBaJICHTHBIE XuMHUeckue cBs3u. CocraBrneHue (opMyln OWMHAPHBIX COEAMHEHUH TIO
BaJieHTHOCTH. HaxosxeHue BajieHTHOCTH 110 (hopMysie OMHAPHOTO COEAMHEHHUS.

B3aumMoneiicTBre aTOMOB METAIIJIOB MEXy c000i — 00pa3oBaHNe METAIUTMYECKUX KpucTawioB. [lonstue o
METaJUIMYECKOU CBSI3H.

Tema 2 IIpocTblie BemecTBa

[TonoxeHnne MeTauIoB U HEMETAIIIOB B llepronueckoi cucteMe XUMUYECKHUX JIEMEHTOB

. U.MenneneeBa. Baxkneiimre nmpocTbie BellecTBa — MeTaUIbl (KeJie30, alIOMUHUM, KajdbI[Ui, MarHuu,
HaTpul, Kayumii). OOnme (u3ndecKue CBOWCTBA META/UIOB. BakHeHIue MpOCThIe BEIIeCTBAa-HEMETAILTHI,
o0pa3oBaHHBIE aTOMaMH KHCJIOpOJa, BOJOpPOJA, a30Ta, cephl, (Gocdopa, yriaepoaa. MoJeKyabl MPOCTHIX
BEILIECTB-HEMETAIIJIOB — BOAOPO/IA, KUCIOPO/a,

a3ora, ranoreHoB. OTHOCUTENbHAsT MOJIEKY sipHas Macca. CriocoOOHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB K
00pa30BaHUI0 HECKOJBKHX MPOCTBHIX BEIIECTB — aJUIOTPONHs. AJUIOTPONHBIE MOAUDUKAIIMN KUCIOPOAa,
docdopa, onoBa. MeTtamnueckie U HEMETATMYECKHE CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTENBEHOCTh ATOTO
MTOHSATHS.

Yucno Asoraapo. KomumuectBo BemiectBa. Monb. MomsipHas macca. MossipHbelE 00beM ra3000pa3HBIX
BemlecTB. KpaTHble eAVMHUIBI H3MEPEHUS KOJIMYECTBA BEIIECTBA — MWUIMMOJIbL M KWJIOMOJb,
MUJUTAMOJISIPHAST W KHJIOMOJISIPHAsET MAacChl BEIIECTBA, MUJUIUMOJSIPHBIA W KUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HBIX BEIICCTB.

Pacyetsl ¢ uMCnonb30BaHHMEM TOHSTHIA «KOJMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJSIPHBIH 00BeM
ra3oB», «4UCI0 ABOraapo».

Tema 3. CoennHeHUs] XMMHYECKHUX IJIEMEHTOB

Crenenb okuciieHns. CpaBHEHHE CTENEHU OKHUCIIEHHMS U BaJ€HTHOCTH. OmnpenesieHne CTENEHU OKHCIICHHS
3JIEMEHTOB B OMHapHBIX coeanHeHusX. CocraBnenue GpopMyn OMHAPHBIX COENMHEHMM, OOIMiA crocod ux
Ha3BaHUM.

bunapHbie coeMHEHUS METAIJIOB U HEMETAJNIOB: OKCHJBI, XJIOpUAbI, Cyinbhuasl u np. CocTaBieHHE UX
¢dbopMyin. buHapHble COeTUHEHHUS] HEMETAUIOB: OKCHJbI, JIETyYHEe BOJOPOJHBIE COEAMHEHUS, UX COCTaB U
Ha3BaHusd. [IpeacTaBuTenn OKCUAOB: BOJA, YIVIEKUCIBIN ra3, HerameHas u3sectb. [IpeacraBurenu JgeTyunx
BOJOPOJHBIX COETMHEHMI: XJIOPOBOAOPO] U aMMHAK.

OcHoBaHHUs, MX COCTaB W Ha3BaHUs. PacTBopuMOCTh OCHOBaHMN B Boje. llpencraBurenu 1ienouei:
TUJIPOKCHU/IBI HATPUS, Kaus U Kaiubius. [loHsTHE 00 MHIMKATOpax U KaueCTBEHHBIX PEAKIIHSIX.

Kucnotel, ux coctaB u HazBanus. Knaccudpukanus kucnot. [IpencraButenu KHUCIOT: CepHas, COJsSHa,
azotHas. [TonsTre o mkane kuciaoTHocTH (mkaia pH). I3MeHeHne okpacku HHANKATOPOB.

Conmn kak MPOM3BOAHBIE KHUCIOT M OCHOBaHUM, MX COCTaB M Ha3BaHUA. PacTBOpHUMOCTH coyiel B BOJE.
[IpencraBuTenu cosiei: XJIOpua HATPUsL, KapOoHAT U GocaT KaabIusl.

AMop(dHBIE U KpUCTaNINYECKHE BEIlleCTBA.



Me:XMOIeKyIsIpHbIE B3aUMOEHCTBUSA. TUIIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTbh CBOMCTB BELIECTB
OT THUIOB KPUCTATINYECKUX PELIETOK.

Yuctele BemiecTBa M cMecH. lIpumepsl KUIKUX, TBEpABIX M ra3oo0pasHbIx cMmeceid. CBOWCTBA YHMCTBIX
BEIECTB U cMeceil. X coctaB. MaccoBasg 1 o0ObeMHas OJW KOMIIOHEHTa CMecH. PacueThl, CBI3aHHBIE C
WCIIOb30BAHUEM TTOHSITUS «IOJISD.

Tema 4. U3meHeHus1, NPOUCXOsiIIME € BelleCTBAMU

[lonsiTue ABJIIEHUI, CBSI3aHHBIX C U3MEHEHHUSIMH, POUCXOIALIUMU C BEIIECTBOM.

SBneHus, CBsI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOCHHMSI BEIIECTBA MPHU MOCTOSHHOM €T0 COCTAaBE,
— ¢usnueckue sBneHUs. OU3NYECKUE SBICHUS B XUMUU: TUCTULISAIMS, KPUCTAIUTU3AIINS, BBIMTAPUBAHUE U
BO3TOHKA BENIECTB, PUIBTPOBAHNUE U IEHTPU(DYTHPOBAHHUE.

SIBneHus1, cBA3aHHbIE C U3BMEHEHUEM COCTaBa BEIIECTBA, — XUMHUUYECKHe peakuuu. [IpusHaku u ycioBus
MPOTEKAaHNUs XUMUYECKUX peakluii. Brienenue TemnoTsl U cBeta — peakuuu ropenus. [lonstue o6 3k30 -
Y SHAOTEPMUYECKHUX PEaKLIUSIX.

3aKOH COXpaHEHMsI MacChl BEUIECTB. XHMMHUYECKHE YpaBHEHHs. 3Hau€HUE HHJAEKCOB U KO3(DPHUIIMEHTOB.
CocraBiieHHEe ypaBHEHUN XUMUYECKUX PEAKLIUH.

Pacyetsl mo xuMuueckuM ypaBHEHUsAM. PelieHue 3amau Ha HaXOXKJEHUE KOJIMYECTBA, Macchl WM o0bemMa
MPOJYKTA PEAKIUH 10 KOJUYECTBY, MacCe MM 00BEMY MCXOJHOTO BEIIecTBa. PacueTsl ¢ MCMOIb30BaHUEM
MOHATUS «JOJIsD», KOrJa HMCXOJHOE BEIIECTBO JaHO B BHJE pacTBOpAa C 3aJlaHHOM MAacCOBOW J0JeH
PacTBOPEHHOTO BEIIECTBA WJIM COJEPKUT OIMPEACIICHHYIO JI0JII0 MPUMECE.

Peakuuu pasnoxenus. I[lpeacraBieHne o CKOpOCTH XUMUYECKUX peakiui. Katamuzatopbl. DepMEHTHI.
Peakumu coenuHenus. KaTanuTthdeckue W HEKATATUTHYECKHE PEaKIMH, OOpaTUMble M HEOOpaTUMBIE
peakuun. Peaknum 3amemieHus. Pan akTMBHOCTM METayuIOB, €r0 MCHOJIB30BAaHUE I IPOTHO3WPOBAHUS
BO3MOKHOCTH MPOTEKAHMUSI PEAKUMM MeXIy MeTallaMH W KUCIOTaMH, PEaKlUMi BBITECHEHHUS OJIHUX
METaJUIOB M3 PACTBOPOB MX COJeH apyrumMu Metaiamu. Peaknum oOmena. Peaknum HeWTpamuzaiuu.
YcnoBust MpoTeKaHHs peakiuii 0OMeHa B pacTBOpax J0 KOHIIA.

Tunbl XMMHYECKUX pEaKIUAd Ha MpPUMEpPe CBOMCTB BOJABL. Peakius pas3ioXeHHss — HJIEKTPOJIU3 BOJBI.
Peakuuu coenvHeHuss — B3aWMOJEWCTBHE BOJBI C OKCHUIAAMU METAJUIOB M HEMETAIUIOB. Y CJIOBHUE
B3aUMOJICICTBUS OKCHJIOB METAJUIOB M HEMETAILTOB ¢ BoAou. [loHATHEe «ruapokcuab». Peakunn 3amenieHus
— B3aMMO/ICHICTBHE BOJIBI C MeTa/IaMU. Peakiiuu oOMeHa — THUPOIIN3 BEIIECTB.

Tema 5. PacTBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIMTOB

PactBopenune kak (¢u3MKO-XUMHUYECKHi mporecc. IloHsATHE O THIpataXx W KPUCTALIOTHIApATax.
PactBopuMocTs. KprBble pacTBOpUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB OT
temrneparypbl. HacblllieHHbIE, HEHACBHIIIEHHBIE M MEPECHIIIEHHbIE PACTBOPHL. 3HAYEHHUE PACTBOPOB ISt
MIPUPOJIBI U CEITBCKOTO XO035ICTBA.

[TonsiTHe 00 MEKTPOTUTHUECKON AUCCOIUAINH. DIEKTPOIUTHI U HEJICKTPOIUTHL. MeXaHU3M JUCCOIUAIUi
AJEKTPOJIUTOB C PA3NMYHBIM XapakTepoM CBs3U. CTENEeHb 3JIEKTPOIUTHYECKON auccounanuu. CuiapHbIE U
cy1abble SIEKTPOITUTHI.

OCHOBHBIE MOJIOKEHUSI TEOPUU AIEKTPOITUTUYECKON nucconuranuu. oHHble ypaBHEHHS peakunil. Peakiuu
oOMeHa, HTIyIre 10 KOHIIA.

Knaccudukamms mOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccupukanus. J[ucconnanus KUCIOT M UX CBOHCTBA B CBETE€ TEOPUHU DJICKTPOTHTHYECKON
auccounanuu. MoJeKynsipHblE U MOHHBIE yYpaBHEHHs peakuuid. B3anmoneicTBue KHUCIOT ¢ METallsIaMU.
DONEKTPOXUMHUECKUNA DSl HaNpsHKEHUH MeTauioB. B3auMoneHCTBHME KHUCIOT C OKCHAAMU METAJJIOB.
B3anmopeiicTBre KUCIOT ¢ OCHOBAaHMSIMU —pEaKIUsl HeUTpaau3auun. BzaumoaencTBiue KUCIOT ¢ CONSIMU.
Hcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH JIJISl XaPAKTEPUCTUKH XUMUIECKIX CBOMCTB KUCIIOT.

OcHoBanus, wux Kkimaccuukamus. Jlucconmmamusi OCHOBaHMM MW WX CBOMCTBA B CBETE TEOPHUH
ANEKTPOIUTUICCKON JUCCOIMAii. B3aumonelcTBHE OCHOBaHHM ¢ colisiMu. Vcmonb3oBaHWE TaOJIUIIBI
pacTBOPUMOCTH JJIsI XApAaKTEPUCTUKHA XUMHUYECKHUX CBOWCTB OCHOBaHMi. B3amMopelcTBue mienoudeit c
OKCUJIaMU HEMETAJIOB.

Comnu, ux AUCCOIMAIMSA U CBOMCTBA B CBETE€ TEOPHUM AJIEKTPOJIUTUUECKON auccounanuu. BiaumonaencTeue
coleil ¢ MerajmiaMu, OCOOCHHOCTH JTHUX peakiuil. BizammopeiicTBue coneil ¢ consmu. Vcmonb3oBaHwme
Ta0JIULIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O0600menne cBeIeHni 00 OKCHaax, X KilacCU(UKAIIUU U CBOMCTBAX.

['eneTnueckue psapl MeTaia M HeMeTauia. ['eHeTHyeckas CBSI3b MEXKAY KIIacCaMH HEOPraHMYEeCKUX
BEILIECTB.



OKHCINTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.
Omnpenenenre creneHeil OKUCIEHUS ISl 3JIEMEHTOB, O00pa3yIOlIUX BEIIECTBAa pa3HbIX KiaccoB. Peakuun
MOHHOTO OOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTEeNh U BOCCTAHOBUTEID,
OKHCJIEHHEe U BoccTaHoBieHHe. COCTaBlIeHHE YpPaBHEHHMHM OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX pPEaKIIMi
METOOM 3JIEKTPOHHOTO OanaHca.
CBoiicTBa MPOCTBIX BELIECTB — METAJNIOB M HEMETAJJIOB, KHUCIOT U COJe B CBETE OKHUCIUTEJIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
IIpenmeTHbIMHU pe3yJIbTaTaAMM U3yUYeHHS NMpeaMeTa « XUMUs» 8 Kilace SBISIOTCS CIEAYIOIINe YMEHHUS:
Tema: «BBenenue B xumuro. Ilpeamer xumumn»
BbInycKHUK Hay4dHUTCS:
» PackpbIBaTh CMBICT OCHOBHBIX MOHSTHI: BEIIECTBO, XUMHUECKUA dJIEMEHT, OTHOCHTEIbHAS aTOMHAsI
Y MOJIEKYJISIpHAsi MaccChl;
» Ha3bIBaTh XUMUYECKHUE IJICMEHTHI;
»  BBIYHCISITH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChI BEIIECTB, a TAKXKE MaCCOBYIO JIOJTFO
XUMHUYECKOT0 JIEMEHTa B COCIMHEHUSIX JIJISl OLICHKU X MPAKTUYECKON 3HAYUMOCTH;
» coOMroaTh MpaBUIa TEXHUKH 0€301TaCHOCTH TPH ITPOBEJICHUH HAOFOICHUN U OITBITOB
BrinycKkHUK MOTYYUT BO3MOXKHOCTh HAYUUTHCS:
» ONpeJeNsTh POIb PA3IMYHBIX BEUIECTB B IPUPOJIC U TEXHHKE,
» XapaKTepH30BaTh METOJIbI XUMHUYECKON HaYKH (HaOJt0IeHNEe, CPAaBHEHHE, SKCIIEPUMEHT, U3MEPEHHUE)
Y UX POJIb B TIO3HAHUU MTPUPOJIBI
Tema: «KATOMBI XMMHUYECKHUX 3JIEMEHTOB»
BbInycKHUK Hay4YHUTCS:
» PackpeiBaTb  CMBICI ~ OCHOBHBIX  MOHSTH:  aTOM,  H30TOMbBI,  XHUMHYECKas  CBS3b,
ANEKTPOOTPHUIATELHOCTD;
OOBACHATH (PU3UUECKHI CMBICT TIOPSAKOBOTO HOMEPA DJIEMEHTa, HOMEpa IPYIIIbl, HOMepa Mepruoia;
COCTaBJISITh CXEMbl CTPOEHHMsSI aToMOB TepBbIX 20 3JIEMEHTOB MEPHOJUYECKOH CHUCTEMBI
.M. Menneneena;
pa3nuyath BUABl XUMHYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO TMOJSIPHYIO, KOBaJEHTHYIO
HETOJSIPHYIO U METAJUTUYECKYIO;
n300paXkaTh AJIEKTPOHHO-UOHHBIE (QOPMYJIbl BEIIECTB, OOpPAa30BAaHHBIX XUMHYECKHUMH CBSI3SIMHU
pa3Horo BUAA.
BbINyCKHHUK TOTYyYUT BO3MOKHOCTD HayYUThCS:
» 0CO3HaBaTh 3HAYCHUE TCOPETHUCCKUX 3HAHUM ISl IPAKTUYECKOM JCATSILHOCTH YEIIOBEKA;
» ONKCHIBATh U3YYECHHBIC OOBEKTHI KaK CHCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO aHaJIH3a
Tema: «IIpocThie BemecTBa)
BbInycKHUK Hay4YHUTCS:
» KJIacCH(pUIMPOBATh XMMHUECKUE JIEMEHTH HA METaJUTbl, HEMETAJUIbl, MHEPTHBIC dJIEMEHTHI (Ta3bl)
JUISL OCO3HAHMSI BAXKHOCTH YIIOPSIZIOYEHHOCTH HAYYHBIX 3HAHUIA;
»  BBIYMCISTH KOJIMYECTBO BELIECTBA, 00BEM HIIM MaccCy 10 KOJMUYECTBY BEILECTBA,

YV V VY

BBIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA:

» pa3BHUBaTh KOMMYHHUKATHBHYIO KOMIETEHTHOCTD, HCIIONB3YS CPEICTBA YCTHOM M TUCHMEHHOU
KOMMYHHKAIMH TP padoTe C TEKCTaMU y4eOHUKA U TOTIOJIHUTENIbHON JIUTEPAaTyPOH, CIIPAaBOYHBIMH
TaOJIHUIAMU,

»  TPOSIBISTH TOTOBHOCTDH K YBaKEHHIO MHOM TOUKHU 3pEHUS TIPU 00CYKICHUH PE3yIbTaTOB
BBITIOJTHEHHOU PabOThI

Tema: «CoennHeHNs] XUMHYECKHX IJI€MEHTOBY
BbInycKHUK Hay4YHUTCS:

> OMPCACIIATL CTCIICHDb OKUCJICHUSA 3JICMCHTA B COCAUHCHUSAX

» OmIpeeNsiTh MPHHAUIC)KHOCTh BEIIECTB K ONPEIEIIEHHOMY KJIACCY HEOPTaHHYECKUX BEIICCTB;

> pas3iiniaTth SKCHOICPUMCHTAJIIBHO KHCJIOTBHI U LLIéJIO‘II/I, MOJIB3YACh HHAWUKATOPaMH; OCO3HAaBAaThb

HEO0OXOMMOCTH COOIOICHUST Mep 0€30TacHOCTH MPU 0OpAIIEHUH C KUCIOTaAMH M IIEJI0YaMHU.
BBISIBJISITh 3aBHCHUMOCTH CBOMCTB BEILIECTB OT CTPOCHMSI MX KPUCTATMYECKHX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, MCTAJTINIMYCCKUX ;

MPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM 10JI€l PAaCTBOPEHHOTO BEIIECTBA;

Y VY



» COCTaBIATH (POPMYJIBI HEOPTraHWYECKHX COCAMHEHUI 1O CTETEHSM OKHCIICHHUS DJIEMEHTOB, a TaKXkKe
3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIe pACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIEH;
BbIyCKHUK TIOJTyYUT BO3MOKHOCTD HayUUThCS:
» HCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHHS U YMEHHSI B TPAKTHUYECKOMN JICATEIIEHOCTH M ITOBCETHEBHOM
KU3HU JJIIIPUTOTOBIIEHUS pACTBOPOB 33JaHHON KOHIIEHTPALUH.
Tema: «A3MeHeHHs1, TPOUCXOASIIME C BeLIECTBAMM
BrinyckHuk Hayuures:
» TPUBOIUTH MPUMEPHI XUMHUECKUX MTPOIIECCOB B MPHPO/IE;
» u300paxarh CYIIHOCTh XMMUYECKHX PEAKIUI ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHUI;
» OOBSACHATH pa3InIHBIC CIIOCOOBI KITacCU(DUKAIIMH XUMUYECKHX PEAKIIHIA,
» TPOBOAUTH XUMUYECKUE OIBITHI U SKCIIEPUMEHTHI U OOBACHATH UX PE3YIbTATHI,
BbINyCKHHUK TOTYyYUT BO3MOKHOCTb HayYUThCS:
» TIOHUMATh POJIb XUMHUYECKUX MPOIECCOB, MPOTEKAIOIINX B IPUPO/IE;
» TPaMOTHO 00paIaThCsl ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.
Tem: «PacTBopenne. PacTBopbl. CBOJiCTBa pACTBOPOB 3JICKTPOJIHTOB)
BbInycKHUK Hay4YHUTCS:
» packpbIBaThb  CMBICI  OCHOBHBIX  TOHSTHH:  pacTBOPHI,  OJJEKTPOJIUT U  HEDIEKTPOIUT,
ANEKTPOJIUTHYECKAs TUCCOIMAIINS; OKUCITUTENb U BOCCTAHOBUTEIb, OKMCIIEHUE U BOCCTAHOBIICHUE

» OOBACHATH CYIIHOCTh peaKkuii HOHHOTO OOMEHa;

»  KJIacCH(UIMPOBATH OKCHJIBI I OCHOBAHUS 11O CBOWCTBAM, KUCJIOTBI U COJTU TI0 COCTaBY;

» COCTaBJSTh ypaBHEHUS AJICKTPOJUTUYCCKOW UCCOLMAIMU KHUCIOT, IIeNouei, COJel; TOTHBIe U
COKpalI€HHbIE  HOHHBIE  YpaBHEHHUS  peakuuid  oOMEHa;,  ypaBHEHHUS  OKHCIHMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA;

» COCTaBJsATh YPaBHEHHS  PEAKIMA, COOTBETCTBYIONIMX  IOCIEAOBATEIBHOCTH  («IICTIOYKE))
MpEBpaIICHUII HEOPraHUUYECKUX BEIIECTB PA3TMUHBIX KIACCOB;

» Ha3bpIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEpPHBIC JIIS KaKJIOTO U3 KJIACCOB HEOPTraHMYECKHX
BEILIECTB: KUCJIOT, OCHOBAHUH, COJICH;

» TPHUBOJIUTH TIPUMEPHI PEAKIUH, IMOATBEPKAAOIINX XUMHUYECKHE CBOMCTBA HEOPTraHUYECKHX
BEILIECTB: OKCHIO0B, KMCIIOT, OCHOBAaHUM U COJICHi;

» COCTaBJSATh  OKHCIUTEIIbHO-BOCCTAHOBHTENBHBIM  OalaHC (IS  W3YYEHHBIX  PEAKIHMi) TI0

IIPEIIOKEHHBIM ~ CXEMaM peakUMi M ONpelNeNisITh  BEIIECTBO-OKUCIUTENb W BEIIECTBO-
BOCCTAHOBUTENb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX;

» TPOBOAUTH JaOOpPATOPHBIE OMBITHI, MOJITBEPKAAIONINE XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEILECTB;

BbInyCKHUK NOJTyYUT BO3MOKHOCTh HAYUUTHCS:

» COCTaBIISITh MOJICKYJISIPHBIC W TIOJTHBIE HOHHBIE YPaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHHSIM;

» TPUBOIUTH TPHUMEPHl PpEaKluil, MOATBEPKAAIOUINX CYIIECTBOBAHUE B3aWMOCBS3H  MEXKIY
OCHOBHBIMHM KJIACCAMH HEOPTaHUYECKUX BELIECTB;

» HCIIOJIb30BaTh MIPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH MIPU BBITOJIHEHHH UCCIIEA0BATEIbCKUX
MIPOEKTOB MO W3YYEHHUIO CBOWCTB, CIOCOOOB MOJyUYEHHUs U pacliO3HABAHUS BEIIECTB;

» BBUBJTH CYIIECTBOBAHHWE TE€HETHUECKOM B3aUMOCBS3M MEXIY BEIIECTBAMH B DSIy: MPOCTOE
BEILIECTBO — OKCUJl — TUAPOKCHUJ] — COJIb;

9 KkJjacc

OcHoBHoOe coep:kaHHue Kypca

Beenenue. O0mas XapakTepuCcTUKA XUMHYECKUX 3J1€MEHTOB M XMMUYECKHX peaKkuid.
Iepuoauyeckuii 3akon u [lepuoanyeckas cucrema

xumMuuecknx 3jiemMeHToB J[. U. MeHaeneeBa

XapakTepuCcTUKa 3JIEMEHTA MO ero noJjioxkeHuto B [lepuoanyueckoit cuctreMe XxuMuieckux sineMeHToB Jl. U.
MenneneeBa. CBoiicTBa OKCHJOB, KHCIOT, OCHOBAaHMUH M COJIEH B CBETE TEOPUM BJIEKTPOIUTUYECKOU
JUCCOLMAIMU U OKHCIIEHUS-BOCCTaHOBJIEeHMs. [loHsTHE O mEpexonHbIX »sJeMeHTaX. AMQOTEpHOCTb.
I'enetnueckuii psn nepexomHoro oneMmeHra. Ilepuonuueckuit 3akoH u  Ilepuogmyeckas cucrema
xumuueckux snemeHToB J[. M. MengeneeBa. XuMuueckass OpraHM3ailvsi *KWBOWM W HEKHBOW MPUPOIBI.
XUMHUYECKUN COCTAB SAPa, MAHTUHU U 36MHOM KOpPbl. XUMHUUECKHUE DJIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB.
Makpo- u MukposaemMeHTsl. O000IIeHIE CBEIEHNI 0 XUMUYECKUX peaknusax. Kinaccupukarms XuMuIecKux
peaKiuii Mo pa3NIuYHBIM MPHU3HAKAM: «YHCIO M COCTaB PEarupyromux U o0pa3yloIIuXCs BEIIECTBY,



«TerIoBoi 3P dexT», «HampaBICHUE», «U3MEHEHUE CTEMEHEH OKUCICHHS JJIEMEHTOB, OO0pa3yIoNInX
pearupymomue BelecTBay, «haza», «MCIOJIb30BAaHUE KaTalu3atopa». IIoHsTHE O CKOPOCTH XMUMHUYECKOM
peakuuu. @DakTopbl, BIUAIONIME HA CKOPOCTh XHUMHUecKuX peakuuil. KartanuzaTtopsl u kaTanus.
NHrnéuropbl. AHTHOKCUIAHTHI.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHHsI

VYyamuiics 10J1KeH ymems:

WCIIOb30BaTh MPHU XapaKTEPUCTUKE MPEBPAILCHUIN BEIIECTB MOHATHUS: «XUMHUYECKash PEaKIusy», «peaKkiuu
COCIUHEHUS», «PEAKIMH Ppa3NIOKEHUA», «peakuuu OOMeHa», «peaKkIUu 3aMEeUICHHs», «pPeaKlnu
HEUTpamu3alumy, «IK30TEPMUUECKHE PEAKIUN», «IHIAOTEPMHUECKHE PEAKINN», «0OpaTHMble peaKinumy,
«HEeoOpaTHUMble pEaKLUUU», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKLIUN», «TOMOTEHHbBIE PEaKIUu»,
«TETEPOTECHHBIC PEAKIIUNY, «KATATUTUYECKUE PEAKINIY, «HEKATATUTHUYECKUE PEAKIIUN», «TeTIoBON A ekt
XUMHUECKOHN peaklnmn», «CKOPOCTh XUMUYECKOUN peaKkIum», «KaTalnu3aTopy;

XapaKTEepU30BaTh XUMUUYECKHUE 3JIEMEHTHI 1—3-ro mepro0B 1o uX mnojoxeHuto B [lepuoanueckoit cucreme
xuMuueckux aieMeHtoB J[. M. MenpaeneeBa: XMMHYECKH 3HAK, MOPSAKOBBIA HOMEp, MEPUOJ, TpyIIa,
MOATPYIINa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOEHUE atoMa (3apsi siApa, YUCI0 TPOTOHOB U HEHTPOHOB B
s1ipe, o0Ilee YUCIIO0 3JIEKTPOHOB, paclpe/IesieHre 3JIEKTPOHOB 0 3JIEKTPOHHBIM CIIOSIM, ITPOCTOE BEIECTBO,
dbopMyna, Ha3BaHUE W THUI BBICIIETO OKCHJA W THAPOKCHUIA, JIETYYEro BOJOPOIHOTO COCTUHEHUS (IS
HEMETaJJIOB));

XapaKTepu30BaTh OOIIMEe XWUMHYECKHE CBOMCTBAa aM(OTEPHBIX OKCHUIOB U THIPOKCHJIOB; TPUBOIUTH
MIpUMEpPHI peakiuii, MOATBEPKAAOIINX XUMUYECKUE CBOMCTBA aM()OTEPHBIX OKCUAOB U THJIPOKCH]IOB;
JlaBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKIM MO YUCIY M COCTaBy HCXOJHBIX BEIIECTB M MPOAYKTOB
peakuuu; TerioBoMy 3(QQeKTy; HalpaBICHUIO MPOTEKAHMSI PEaKIUU; U3MEHEHHUIO CTETeHEW OKHCIIECHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MUCXOJ/IHBIX BEIIECTB; YYACTHIO KAaTaIN3aTopa;

OOBSCHATH U TPHUBOIUTH NPUMEPHI BIUSHUSA HEKOTOPHIX (DaKTOPOB (MPHPOAA pearupyrolinux BEIHIECTB,
KOHIIGHTpAallMsl BEIECTB, JaBJCHHE, TEMIlepaTypa, KaTaau3aTrop, MOBEPXHOCTh CONPUKOCHOBEHHS
pearvpymomnmx BelecTB) Ha CKOPOCTh XMMHUUECKUX PEaKIIMii;

HAOIII0/IaTh U OINKCHIBATh YPABHEHHS PEaKIUN MEXIY BEIIECTBAMU C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POJTHOTO) SA3bIKA U SI3bIKA XUMHH;

MPOBOJUTH OMBITHI, MOJATBEPKIAIONINE XUMHUYECKHE CBONCTBAa aM(OTEPHBIX OKCHUIOB U TUIPOKCHIIOB;
3aBHCHUMOCTh CKOPOCTH XMMHUYECKON peakuu OT pa3iuydHbIX (aKTOpOB (MPUpPOJa pearupyroilux BEeUlecTB,
KOHIIGHTpAallMsl BEIECTB, JaBJICHHE, TEMIIepaTypa, KaTaau3aTrop, MOBEPXHOCTh COMPUKOCHOBEHHS
pearupyronmx BemiecTn).

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHU s

VYyamuiics 10JIKeH ymems:

OTIPEICTIATh 1ENb Y4eOHOU NEATEIHHOCTH C MOMOIIBI0 YUUTENSI U CaAMOCTOSATEIHHO, UCKATh CPEJCTBA €€
OCYILIECTBIICHUS, paboTas Mo MJIaHy, CBEPSITh CBOU JNEHCTBUS C LIENbI0 U MPU HEOOXOAUMOCTH HUCIIPABIATH
OIITMOKY C TIOMOIIBIO YUUTENS K CAMOCTOSTENHHO;

COCTaBJISITh AHHOTAIUIO TEKCTA;

CO3/1aBaTh MOJENU C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W TPEJCTABICHUEM HUX B
MIPOCTPAHCTBEHHO-TpapUUeCKON WM 3HAKOBO-CUMBOJINYECKOH hopme;

OTIPEAEIISATEH BUBI KIACCU(PUKAIINHU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIATH MPAMOE IETyKTUBHOE JOKA3aTEeIbCTBO.

Tema 1. MeTtanibl

[Tonoxxenne wMerammoB B Ilepuoguueckoit cuctemMe xumuueckux dsnemeHTtoB JI. M. Mengeneesa.
MeTtannudeckasi KpUCTaNIMYecKasi pelieTka M MeTajulndeckass XMMHuYeckas cBs3b. OOmme (usmueckue
cBorictBa MeTtauioB. CIuiaBel, WX CBOWCTBA M 3HaueHHE. XUMHUYECKHE CBOWMCTBA METAJJIOB Kak
BOCCTAHOBUTEJIEH, a TAaK)KE€ B CBETE MX IOJOXKEHHUS B AJIEKTPOXMMUUYECKOM DSy HANpPsLKEHUH METalIoB.
Koppo3zust meramios u criocoOb1 60ps0bI ¢ Hel. MeTaubl B ipupoae. OOmue crnocoObl HX MOTYYEHUSI.
OO0masi XapakTepUCTHKA IIEJOYHbIX MeTal10B. Metamisl B ipupozae. OOuire croco0sl UX MOTY4EHUSI.
Crpoenne aromoB. lllenouyHble MeTamibl — MNPOCThIE BelIeCTBA. BakHeHIMe COEAMHEHHS MIETOYHBIX
METAJIJIOB — OKCH/IbI, THIPOKCHJIBI U COJIH (XJOPHIBI, KapOOHATHI, Cylb(aThl, HUTPATHI), ©X CBOWCTBA H
MIPUMEHEHHE B HAPOJAHOM X03s1ticTBe. KanuitHbie ynoopeHus.

O0mas xapakTepucTHKA 3JIEMEHTOB rJiaBHoM noarpynnsl Il rpynnsi.



Crpoenne aromoB. lllenouHo3emMenbHbIE METallIbl — IMPOCTHIE BEIIECTBA. BaxHeWlne coeauHEHUs

IIEJIOYHO3EMENIBHBIX METaNIOB — OKCHJbI, TMIPOKCUABI M COJMU (XJIOpUABI, KapOOHAThI, HUTPATHI,
cynbdatsl, pocdarer), UX CBONCTBA U IPUMEHEHHE B HAPOAHOM XO3SHCTBE.
AJIIOMHMHHUIA.

Crpoenue aroma, pu3nueckrue M XMMHUYECKHE CBOMCTBAa MPOCTOro BemecTBa. COoeTUHEHUS aTIOMUHHS —
OKCHUJ ¥l TUIPOKCH, UX aM(pOTEepHBIN XapakTep. Baxknelmue conu amroMunus. [[puMeHeHrne amoMUHUS 1
€ro COCIMHECHUM.

Keneso.

Crpoenue aToma, (pu3nuecKkre U XMMUYECKHE CBOMCTBA MPOCTOTO BELIECTBA. | eHETHUECKUE PSiIbI Fe” u
Fe™ .

Baxneiimune conu xene3a. 3HaueHUE Kelie3a U €ro COSTMHEHUM 1711 TPUPObI U HAPOJAHOTO XO35UCTBA.
IIpenmeTHbIe pe3yjbTaThl 00yUEeHUs

VYyamuiics 10J1KeH ymems:

WCIIOJIB30BaTh MPHU XAPAKTEPUCTUKE METAJUIOB U UX COCAUHEHUN MOHATHS: «METAJUIb», «PsJ aKTUBHOCTH
METAJUIOB»,  «IIEJOYHBIE METAIb», «IEJOYHO3EMENIbHbIE METaJUIbl», HCHOJb30BaTh WX IpHU
XapaKTepUCTHKE METAJUIOB; [aBaTh XapaKTEPUCTUKY XHUMHUYECKHUX HIIEMEHTOB-METAJIOB (IIETOYHBIX
METaJUIOB, MArHus, KaJbIUsl, AJTIOMUHHUS, >Keje3a) Mo HuX mnojoxkeHutro B Ilepumoanueckoil cucreme
xumudeckux anemeHToB J[. M. MeHneneeBa (XMMHYECKUW 3HAK, MOPSAKOBBIM HOMEp, MEPHOJ, TpyIIa,
MOATPYIINa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOEHUE atoMa (3apsi sipa, YUCI0 IPOTOHOB U HEUTPOHOB B
sJipe, o0l11ee YUCIIo 3JIEKTPOHOB, paclpeaeseHIe JIEKTPOHOB 0 3JIEKTPOHHBIM CJIOSIM), IIPOCTOE BELIECTBO,
¢dbopMyIa, Ha3BaHUE U TUII BBICIIIETO OKCUIA U THIPOKCHIA);

Ha3bIBaTh COEIMHEHHS METANIOB M COCTABIIATH UX (POPMYJIBI [TO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 001Me (PrU3nYecKre 1 XUMUYECKHUE CBOMCTBA MTPOCTHIX BEIIECTB-METAIIIOB;
OOBSICHATh 3aBUCUMOCTh CBOWCTB (MJIM TpEACKa3bIBaTh CBONCTBA) XMMHUYECKHUX 3JEMEHTOB-METAJIOB
(paguyc, METAUIMYECKHUE CBOMCTBA DJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA AJIEMEHTOB) U
o0pa3yeMbIX HMH COEIMHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBa BBICHIMX OKCHAOB U THUIPOKCHIOB,
OKHCIIUTEIHHO-BOCCTAHOBUTENLHBIE CBOMCTBA) OT MoOJIokeHUs B [lepuonuueckoil cucteMe XMUMHYECKUX
anemenToB 1. . Menpaeneena;

OIMHCHIBATH OOIIME XUMHUYECKHE CBONCTBA METAJJIOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJIHOTO)
SI3bIKA U S13bIKa XUMMUH;

COCTABJISITH MOJICKYJISIPHBIE YPAaBHEHUS PEAKIUN, XapaKTePU3YIOLIUX XUMUYECKUE CBOMCTBA METAJJIOB U UX
COEIMHEHMH, a TAKXKe SJIEKTPOHHBIE YPABHEHUS MIPOIIECCOB OKUCIICHHUS-BOCCTAHOBIICHHUS;

YpaBHEHUS 3JIEKTPOJUTUYECKOM JUCCOLMAIMHM; MOJEKYISIpHbIC, TOJHBIE M COKpAIEHHbIE HOHHbIE
YPaBHEHUs PEAKIMI C y4aCTHEM JIEKTPOIUTOB;

YCTaHABIIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKAY CTPOEHHUEM aToMa, XMMHUYECKOH CBS3bI0, THUIIOM
KPUCTAIJTMYECKON PEIIeTKH METalIOB U UX COEJAMHEHUH, UX OOMMMHU (U3HUECKUMHU U XUMHYECKUMHU
CBOMCTBaMU;

ONMMCHIBaTh XMMHYECKHE CBOWCTBA IIEJIOYHBIX W IIEJIOYHO3EMENBHBIX METAJUIOB, a TAaKXe aJOMUHUS U
JKeJle3a U UX COEMHEHUN C MOMOILBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U SI3bIKA XUMUU;
BBITIOJIHATh, HAONIOAaTh M ONHCHIBATH XUMHUYECKHH HKCIIEPUMEHT IO PAaclO3HABAHUIO Ba)KHEHIINX
KaTHOHOB METAJIIOB, TUAPOKCH/I-UOHOB;

SKCIEPUMEHTAIIBHO MCCIIEIOBAaTh CBOMCTBA METANIOB M HX COEAUMHEHUM, peniarb SKCIEPUMEHTAIbHBIC
3aauu 1o Teme «MeTaiby;

OIHCHIBATh XUMHUUYECKUN HKCIIEPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOT0 MJIM POJHOIO) SI3bIKa U SA3bIKA
XUMUHU;

MPOBOAMUTH pPacyeTbl MO XUMUYECKUM (OpMyllaM U YPaBHEHMSIM PEaKlMid, MPOTEKAIOIIUX C Y4acTHEM
METaJUIOB U UX COCTMHEHUH.

MeTanpeaMeTHble pe3yJabTAThbl 00yUeHUs

VYyamuiics 10JIKeH ymems:

paboTaTh MO COCTABIEHHOMY IUIaHy, HCHOJb3YyS HapsAy C OCHOBHBIMH U JIONOJHHUTENIbHBIE CPEICTBA
(cipaBOUHYIO TUTEpATypy, CIOXHBIE MpuoOOpbl, cpeactBa MKT); ¢ momomipio yuurtens oTOuparh is
pelieHns yueOHbIX 3a7a4 He0OXO0JUMbIE CIIOBAPH, SHIUKIIONEINH, CIIPABOUYHUKHU, DJIIEKTPOHHbIE IUCKH;
COMOCTAaBJIATh M OTOMpaTh HWHGOPMALMIO, TONYYEHHYIO W3 DPA3IMYHBIX HCTOYHUKOB (ClIOBapH,
SHUUKJIONEIUH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKH, ceTb IHTepHET);



MPEJICTaBIATh HHPOPMAIUIO B BUIE TAOIHII, CXEM, OMIOPHOTO KOHCIEKTa, B TOM YHCIE C MPUMEHEHHUEM
cpeactB UKT;

oOpMIIATH CBOM MBICIIH B YCTHOM M MUCHMEHHOM PeUr C YYETOM CBOMX YYEOHBIX U KM3HEHHBIX PEUEBBIX
CUTYyalluii, B TOM uucie ¢ npuMenenueM cpeacts UKT;

COCTAaBJISITh PELICH3UIO HAa TEKCT;

OCYILIECTBIIATH 1I0Ka3aTeIBCTBO OT MPOTUBHOTO.

VYyamuiics 10JIKeH ymems:

oOpamarbCcsi ¢ JIabOpaTOPHBIM OOOPYJAOBAaHMEM M HarpeBaTeIbHBIMH TPHOOpPaMU B COOTBETCTBHHU C
MpaBWJIAMU TEXHUKH 0€30MacHOCTH;

Ha0II0/1aTh 32 CBOMCTBAMH METAJNIOB M UX COCTUHEHHH U SBJICHUSMU, POUCXOIAIIUMU C HUMU;

OMUCHIBATh XUMUYECKUN SKCIIEPUMEHT C TOMOILBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) sI3bIKA U SI3bIKA
XUMHH;

JieaTh BBIBOJIBI MO PE3yJIbTaTaM IMPOBEICHHOIO SKCIIEPUMEHTA.

MeTanpeaMeTHble pe3yJabTAaThbl 00yUeHUst

VYyamuiics 10JIKeH ymems:

OTIpEeIEIIATh, UCXO/I U3 YueOHOM 3a/1auk, He0OOXOIMMOCTD UCIOJIb30BAHUS HAOIIOIEHUS WIIH SKCTIEPUMEHTA.
Tema 3. Hemeranibl

OO6mras xapakTepUCTHKAa HEMETAUIOB: ToJiokeHue B [leproanveckoil cucteMe XUMHUYECKHX dJeMeHTOB [l.
. MengeneeBa,0cOOCHHOCTH  CTPOGHHUSI  aTOMOB,  JleKTpooTpunareidbHocTh  (D0)  kakMepa
«HeMmeraimmyHocty, pan 0. Kpucramimyeckoe CTpoeHHE HEMETaUIOB — IPOCTBIX BELIECTB.
Annorponusi. @u3nueckre cBoMCcTBa HeMeTaINIOB. OTHOCUTENBHOCTD MOHATUN «METAIUT» U «HEMETAILI».
Bonopoa.llonoxenue Bogopoaa B Ilepuoanyeckoil cucreme xumuyeckux sneMeHtoB [[. M. Menpaeneena.
Crpoenue aroma u MoJiekyiabl. DuU3MYecKUe M XUMHUYECKHE CBOMCTBA BOJOpPOJAA, €r0 IMOJy4YeHUEe HU
MIPUMEHEHHE.

Bona.

Crpoenne mosiekyisbl. BogopoaHas xuMmudeckasi cBsizb. OU3MUECKUE CBOMCTBA BOJIbI. AHOMAJIWU CBOWCTB
BoAbl. ['mapodunbable M TUAPOGOOHBIE BemecTBa. XUMHYECKHE CBONCTBA BOIbI. KpyroBopoT BOIbI B
npupojsie. Bomoounctka. Asparust Boabl. beiToBble GuibTpbl. MuHEpadbHbIE BOJABL JMCTHIITUpOBaHHAS
BOJIa, €€ MOJyYeHUE U TPUMEHEHUE.

O01mas XxapakTepUCTHKA raJIOT€HOB.

Crpoenue atomoB. [IpocTsie BellecTBa U OCHOBHBIE COETUHEHHUSI TaJIOTEHOB, UX CBOMCTBA.

Kpartkue cBenenus o xiope, Opome, ¢prope u Hoxae. [IpumeHeHne rajoreHoB U X COSTMHEHUH B HAPOTHOM
XO3SICTBE.

Cepa.

CrpoeHue aToma, aJuIOTPOIHS, CBOMCTBA M pUMeHeHue poMmOudeckoit cepbl. Okcunsl cepsl (IV) u (VI), ux
MoJIydyeHue, cBoiicTBa u npumeHeHue. CepHasi KUCIOTa U €€ COJIM, UX IPUMEHEHUE B HApOJHOM XO3SHCTBE.
IIpon3BOACTBO CEPHON KHUCIIOTHI.

A3or.

CrtpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOr0 BEIECTBA. AMMHUAK, CTPOCHUE, CBOMCTBA, MOTYyYEHUE U
npuMeHnenue. Coiu aMMOHWUS, UX CBoMcTBa M mpuMeHenne. Oxcusl azorta (II) u (IV).

A3OTHas KUCJIOTa, € CBOWCTBA W TpuUMeHeHue. HuTparbl W HUTPUTHI, TpodiieMa MX COJEpKaHUS B
CETBCKOXO035UCTBEHHON MTPOYKIIMH. A30THBIC YIOOPECHHUS.

Dochop.

Ctpoenue aToma, ayuIOTpOINHs, CBOMCTBAa Oemoro u KpacHoro docdopa, ux npumeHeHHe. OCHOBHBIC
coequHeHus: okcul hocdopa (V) u oprodocdopHas kucnora, pocharsl. DocopHbie yroOpeHUs.
Yraepona.

CrpoeHue aroma, ajutoTpornusi, CBoiicTBa Moaudukanuii, npumeHerune. Oxcuasl yraepoga (1) u (IV), ux
cBoiicTBa U mpuMeHeHre. KapOoHaThl: KaJabIUT, COJa, MOTAIll, UX 3HAUE€HUE B MPUPOJIE U KU3HU YeIIOBEKA.
Kpemunii.

Crpoenue aToma, KPUCTAUIMYECKUH KPEMHUMU, ero cBoicTBa W mpuMeHenue. Oxcun kpemuus (IV), ero
MPUPOJIHBIE PAa3HOBUIHOCTU. CUIMKATHI. 3HAYEHHE COCAMHEHUN KPEMHUSI B JKUBOW M HEXHBOUM MpPHUPO/IE.
[ToHsiTHE O CMIIMKATHOM MPOMBIIIJIEHHOCTH.

Yyamuiics 10JIKeH ymemn:



WCIIOb30BaTh MPHU XapaKTEPUCTUKE METAIOB U MX COCAMHEHUH TMOHATUS: «HEMETAJUIb», «TaJlOT€HbD»,
«@JUIOTPONHBIE BUJIOU3MEHEHHS», <OKECTKOCTh BOJBD», «BPEMEHHAsl >KECTKOCTh BOJBI», «IIOCTOSHHAs
KECTKOCTb BOJBI», «00IIAst )KECTKOCTh BOIBI»;

JaBaTh XapaKTEPUCTHUKY XUMHYECKHX 3JIEMEHTOB-HEMETAJUIOB (BOJIOpPOJAA, TajOreHOB, KUCIOPOJA, CEpBHI,
azora, ¢ocdopa, yriepona, KpeMHHs) MO HX MojokeHHI0O B Ilepuonmyeckoil cucremMe XHMHYECKHUX
anemenToB JI. M. MenzaeneeBa (XMMHYECKUN 3HAK, MOPSAKOBBIM HOMEp, MEPHOJ, TPYIINA, MOATPYIIA,
OTHOCHTEJIbHAS aTOMHAs Macca, CTPOCHUE aToMa (3apsij Apa, YUCIIO IPOTOHOB M HEUTPOHOB B siipe, odiee
YHCIIO AJIEKTPOHOB, pacIpe/ieIeHHe AIEKTPOHOB MO AJIEKTPOHHBIM CJI0SM), IPOCTOE BEIIeCTBO, Gopmyra,
Ha3BaHWE M THUIl BBICHIETO OKCHAA WIHAPOKCHAA, (opMyna M XapakTep JIETy4ero BOJOPOIHOTO
COCTMHCHMUS);

HA3BIBATh COCAMHEHHS HEMETAJUIOB M COCTABIIATH UX (POPMYIIBI IO HA3BAHUIO;

XapaKkTepu30BaTh CTPOCHUE, 00IIMe (pr3nueckre u XMMHYECKHe CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB;
OOBSICHSITh 3aBHCHUMOCTH CBOWCTB (WJIM TPEACKA3bIBaTh CBOWCTBA) XUMHUYECKUX DJIEMEHTOB-HEMETAIIJIOB
(pagnyc, HeMeTaNIMYeCKWe CBOWCTBA DJIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIE  CBOWCTBA
JJIEMEHTOB) W 00pa3yeMblX HMH COCIUHEHUH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHIOB U
TUIPOKCUIOB, JIETYYMX BOJIOPOAHBIX COEIWHEHUH, OKHCIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBONCTBA) OT
nosioxkeHus B [lepuoanueckoii cucreme xumuueckux siuemeHToB 1. . Menneneesa;

OIHCHIBAThH OOIINE XMMHUECKHUE CBOICTBA HEMETAJUIOB C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOI0 MM POJIHOTO)
SI3bIKA U S13bIKa XUMHH;

COCTaBJISITh MOJIEKYJIIPHBIE YPABHEHUSI PEAKIINi, XapaKTepU3YIOIINX XUMUYECKHUE CBOMCTBA HEMETAIJIOB U
WX COCJIMHEHUH, a TAK)KE JIEKTPOHHBIE YPABHEHUS ITPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHUS;

YpaBHEHUS AJIEKTPOJIUTUYECKOW AMCCOLMAIMM;, MOJIEKYJISIpHbIE, TOJHBIE U COKpAIlICHHbIE HOHHbBIE
YpaBHEHUS PEAKIHUI C y4aCTHEM JIEKTPOIUTOB;

YCTaHABIIMBATh MPUYUHHO-CIEICTBEHHBIE CBS3U MEXIY CTPOCHHEM aTOMa, XUMHUYECKOW CBSI3bI0, THIIOM
KPUCTAITUYECKON PEIIETKH HEMETAJIOB M MX COCTUHEHHH, WX OOMMMH (PU3NYECKUMH U XUMUYCCKHUMH
CBOMCTBaMM;

OIMMCBHIBATh XUMHUYECKHE CBOMCTBAa BOJAOPOJA, T'aJOTEHOB, KHUCIOPOZA, Cephl, a3oTa, ¢ocdopa, rpadura,
anMasa, KpeMHHUS U MX COEIMHEHUHN C MOMOMIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTIO) SI3bIKa U S3bIKA
XUMHH,

OIHCHIBATh CIOCOOBI YCTPAaHEHUS YKECTKOCTH BOJbl M BBINOJHATH COOTBETCTBYIOUIMI UM XUMHYECKHM
AKCIIEPUMEHT;

BBITIOJIHATh, HA0JIO/IaTh U OMUCHIBATH XUMHUYECKHI AKCIIEPUMEHT MO Paclo3HaBaHUIO MOHOB BOJOpOJA U
aMMOHUS, Cynb(har-, KapOOoHAT-, cUITUKat-, pocdar-, XIopuI-, OpOMUI-, HOIUI-HOHOB;

SKCIIEPUMEHTAJILHO HCCIIEA0BAaTh CBOWCTBA METAJUIOB M HX COEIUMHEHMM, pemiath 3KCIepUMEHTalIbHbIE
3amauu o teme «Hemeransy;

OTHCHIBATh XUMHUUYECKUN HKCIIEPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOT0 MJIM POJHOIO) SI3bIKa U S3bIKA
XUMHH,

MPOBOAMUTH pPacyeTbl MO XUMUYECKUM (OpMyllaM U YPaBHEHMSIM PEaKlMid, MPOTEKAIOIIUX C Y4acTHEM
HEMETAJJIOB M UX COEAMHEHUH.

MeTanpeaMeTHbie pe3yJbTATbl 00yUeHUst

VYyamuiics 10J1KeH ymems:

OpPraHM30BBIBATh YUeOHOE B3aUMOJACHCTBHE B IpymIe (pacpeleisiTh POJIH, T0TOBAPUBATHCS APYT C IPYroM
UT. 1.);

MpeBUIETh (MIPOTHO3UPOBATH) MOCIEICTBUS KOJIEKTUBHBIX PEIICHUN;

MMOHUMAThH MIPUYMHBI CBOET0 HEYCIIeXa U HaXOJUTh CIIOCOOBI BEIXOJIA M3 3TOM CUTYAIIHH,

B JIMAJIOTE C YYMUTEJIEM YUYUThCA BbIpaOAThIBaTh KPUTEPHUM OLIEHKH U OMNPEENATh CTENEHb YCHEIIHOCTH
BBITIOJTHEHHSI CBOCH pPabOTBI M pabOThI BCEX, MCXOMAS M3 HUMEIOIIUXCS KPUTEPUEB, COBEPIICHCTBOBATH
KPUTEPUU OLIEHKH U MOJIb30BAThCSI MU B XOJI€ OLIEHKU U CAMOOIIEHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh apTyMEHTHI (PaKTamu;

KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;

CIIyIIaTh JAPYTUX, MBITaThCS NMPUHUMATH OPYTYIO TOYKY 3pEHUS, OBITh TOTOBBIM HM3MEHHUTH CBOIO TOUKY
3peHus;

COCTaBIIAAITH pedepar Mo ornpeesieHHon Gpopme;

OCYILIECTBISITH KOCBEHHOE Pa3AeUTENIbHOE 10Ka3aTeIbCTBO.



Yyamuiics 10JIKeH yMems:

oOpamarbcsi ¢ JIabOpaTOPHBIM OOOPYJAOBAaHMEM M HarpeBaTeIbHBIMH TPHOOpPaMU B COOTBETCTBHHU C
MpaBWJIAMU TEXHUKH 0€30MacHOCTH;

Ha0JI0/1aTh 32 CBOMCTBAMM HEMETAIJIOB U UX COSAMHEHUN U SIBJICHUSIMH, IPOUCXOIIIUMH C HUMU;
OMUCHIBATh XUMUYECKUN SKCIIEPUMEHT C TOMOIIBbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) sI3bIKA U SI3bIKA
XUMHH;

JieN1aTh BBIBOJIBI MO PE3yJIbTaTaM IMPOBEICHHOIO SKCIIEPUMEHTA.

Yyanuiics 10J1:KeH yMems:

OTIPEETISATh, UCXO/IS U3 YIeOHOM 3a/1a4H, HEOOXOIMMOCThH HUCIIOJIb30BAHUS HAOIIOICHUS WIH SKCIIEPHUMEHTA.
Tema 5. O0001meHne 3HAHUI M0 XUMUM 32 KYPC OCHOBHOM mKoJbl. [loaroropka

K rocyaapcrBeHHoi uroropoii arrecrauuu (F'MA)

[lepuonuueckuii 3axkoH u Ilepuogmueckass cucrema xuMuueckux »siemeHToB J[. M. Mengeneesa.
@u3nuecKril CMBICT TMOPSAKOBOIO HOMEpa 3JIEMEHTAa, HOMEPOB MEPHOJa U TPYMIbl. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB DJIEMEHTOB M WX COEAMHEHMH B IMEpHOJaX W TpyMmnax B CBETE NPEICTaBICHUN O
CTPOECHUU ATOMOB AJIEMEHTOB.

3HaueHue NEPUOAMYECKOTO 3aKOHAa. BHIObl XMMUYECKMX CBsSI3e W THUMBl KPUCTALIMYECKHX PEIIETOK.
B3aumocBsi3p cTpoeHuss U CBOMCTB BemlecTB. Kiaccudukamuss XUMHUECKUX PEAKIMA 1O Pa3IHYHbIM
MpHU3HaKaM (YKCJIO0 U COCTaB PearupyrouX U 00pa3yoInXCcs BEIIECTB; HaTuune

rpaHullbl pasgena ¢as; TermioBoi 3¢ (HeKT, W3MEHEHHE CTEIEeHEW OKHCICHUS aTOMOB; HWCIIOIb30BaHHE
KaTajan3aTopa; HampaslieHue npoTekanus). CKOpocTh XUMHUYECKHUX peakiuil U (aKkTopbl, BIUSIONINE HA Hee.
OOpaTUMOCTh XUMHYECKUX PEAKIHA U CIIOCOOBI CMEIEHUSI XHMUYECKOTO PAaBHOBECHSI.

[IpocTeie U crokHbIE BellecTBa. MeTamiabl W HeMmeTauibl. ['eHeTHyeckue psapl MeTallia, HeMeTalaa U
nepexoaHoro Metamia. OKCHIIBIN TUAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM()OTepHbIE THAPOKCUIBI), comn. Ux
cocTaB, Kiaccupukanusg M O0O0IIHe XUMHYECKHEe CBOWCTBA B CBET€ TEOPUU DJIEKTPOIUTUYECKOU
JTUCCOIUAIUY.

JIMYHOCTHBIE Pe3yJbTAThI 00yUeHUst

Yyamuiics 10J17KeH:

3HAmMb U NOHUMAMb. OCHOBHBIE HMCTOPUYECKHE COOBITHS, CBA3aHHBIE C PAa3BUTHUEM XMMHUU U OOIIECTBA;
JOCTUKEHHS B 00JIACTH XMMUU U KYJIBTYPHBIE TPAIUIIUU (B YACTHOCTH, HAyYHBIC TPAJHIINH) CBOSH CTpaHBI,
o0IIeMHPOBBIE TOCTHXKEHHUSI B 00JaCTH XMMHUHU; OCHOBHBIE MPHUHIUIIBI U MpaBUja OTHOIIECHUS K MPHUPOJE;
OCHOBBI 3/I0POBOTO 00pa3a KU3HH U 3[J0POBHECOCPETAIONINX TEXHOJIOTHH;

MpaBWJia TOBEJIEHUS B UYPE3BbIYAMHBIX CHUTYAIUSAX, CBSI3aHHBIX C BO3JCHCTBHEM pa3IMYHBIX BEIIECTB;
OCHOBHBIC TMpaBa W OOS3aHHOCTU TpaXKAaHWHA (B TOM YHCJE YYalllerocs), CBS3aHHBIE C JIMYHOCTHBIM,
podeccCHOHATBHBIM U KU3HEHHBIM CaMOOIIpe/IeTICHHEM;

COLIMATFHYIO 3HAYMMOCTh U COJIepkaHue mpodeccuil, CBI3aHHBIX C XUMUEH;

UCHBIMBIEAMb: TYBCTBO TOPIOCTH 32 POCCHUHCKYI0O XMMHMYECKYI0 HAayKy M YyBa)K€HHE K HCTOpUU ee
pPa3BHUTHS, yBOKEHHWE W TPUHATHE JOCTIDKEHUH XWMHH B MHpE; TIOO0OBb K TPHUPOJE; YBAXKCHHE K
OKpYXaloIuM (y4JalluMcs, y4YUTENIM, POIUTENsIM U Jp.) — YyMETh CIylIaTb W CHbIIIATh MapTHEpa,
MPHU3HABATh MPABO KaXJIOTO Ha COOCTBEHHOEC MHEHHE, MPUHUMATH PEIICHHUS C YYETOM MO3UIUH BCeX
YYaCTHUKOB; UyBCTBO IPEKPACHOTO U 3CTETUYECKHX YYBCTB HA OCHOBE 3HAKOMCTBA C MHUPOM BELIECTB U UX
MIPEeBpAIICHIH; CAMOYBaKEHHE U IMOITMOHATLHO-TIOJIOKUTEITFHOE OTHOIICHUE K cele;

npu3Haeamp: NEHHOCTh 370pPOBbsl (CBOETO U JAPYrUX JIOZAEH); HEOoOXOJUMOCTh CaMOBBIPAXKEHUS,
camopeanu3alii, COLUATBbHOTO MPU3HAHMS;

0CcO3Haeamp: TOTOBHOCTh (WJIM HETOTOBHOCTh) K CaMOCTOSTENbHBIM MOCTYHNKaM U JCHCTBUSM,
OTBETCTBEHHOCTh 3a MX PE3YJIbTAThl; TOTOBHOCTH (WJIM HETOTOBHOCTb) OTKPBHITO BBIPAXKaThb M OTCTAaWBATh
CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCSI K CBOUM MOCTYIIKAM;

NPOAGAMB: YKOIOTUIECKOE CO3HAHME; JI0OpPOKEIATeNbHOCTh, JTOBEPUE M BHUMATEIBHOCTh K IIOJISM,
TOTOBHOCTb K COTPYIHUYECTBY U JIpy*kOe, OKa3aHHIO MOMOIIM TeM, KTO B HEll Hyxaaercs; 000OLIeHHBIH,
YCTOWYMBBINA U W30UpATEIbHBIA TO3HABATENLHBIN HHTEPEC, HHUITUATHBY U JIFOOO3HATEIHHOCTh B U3YUYCHUU
MHpa BELIECTB M peakUuil; HeJIeyCTPEMICHHOCTh U HACTOMYMBOCTh B JIOCTHXKEHUU IieNiel, TOTOBHOCTh K
MPEOJIONICHUIO TPYIHOCTEH; YOEKICHHOCTh B BO3MOXKHOCTH TIO3HAHHS MPHUPOIBI, HEOOXOIUMOCTH
Pa3yMHOI0 MCIOJIb30BAHUS JOCTHKEHUM HAyKU M TEXHOJIOTUH JJIsl pa3BUTHS 00IIEeCTBa;

yMmemsb: YCTaHABIMBATh CBSI3b MEXKIY LIENBI0O M3YUYCHHUS XUMHUH U TEM, JUISI YEro OHA OCYIIECTBISETCS
(MOTHBaMU); BBINONHATH KOPPUTHPYIOLIYIO CAMOOIEHKY, 3aKJIIOUYAONIYIOCS B KOHTPOJE 3a MPOIECCOM
U3Y4YeHHUS] XMMHHU M BHECEHHH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOLIMX JTamaM M crocodam



W3YYCHHS KypCa XHUMHUH; BBIIOJHITH PETPOCIIEKTUBHYIO CAMOOIEHKY, 3aKITFOUYAIONIYIOCS B OIICHKE TIpoIecca
U pe3ylbTaTa M3y4YeHHs Kypca XUMHUHU OCHOBHOW IIKOJIBI, MOABEJICHWU HUTOTOB HA OCHOBE COOTHECEHHS
LeJIEN U pPe3yJIbTaToB;

CTPOUTH >KU3HEHHBbIE U TMPOQPECCHOHANbHbIE IJIaHBl C YY€TOM KOHKPETHBIX COIHAIbHO-UCTOPUYECKUX,
MOJIUTUIECKUX U IKOHOMUYECKHUX YCIOBHI; 0CO3HABATH COOCTBEHHBIC IIEHHOCTH M COOTBETCTBHE UX
MPUHUMAEMbIM B KU3HHM PEIICHUSM; BECTU IHAJIOT HA OCHOBE PAaBHOIPABHBIX OTHOIIEHUN M B3aUMHOTO
YBAXKCHHUSI; BBIICTSATH HPABCTBEHHBIN ACIIEKT MOBEJACHUS 1 COOTHOCUTH MTOCTYIKU (CBOM M APYTUX JIFOJICH) U
COOBITHUS C TPUHATHIMH 3THUYECKHMU HOpPMAaMHU; B IpelesaX CBOMX BO3MOKHOCTEH MpPOTHBOJIEHCTBOBATH
NCUCTBUSIM ¥ BIIUSHUSM, TPEICTABISIIONIAM YIPO3y >KU3HH, 3JI0POBBI0O U OE30MACHOCTH JIMYHOCTH U
oOmiecTBa.

[InanupyemMble pe3yJibTaThl 00yUeHHS:

BbInyCKHUK HAYy4YUTCSH:

* OTMCHIBATh CBOWCTBA TBEPIBIX, KHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIACISAS HX CYIICCTBCHHBIE
MIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO U CBOWCTBAM, YCTaHABIWBATh MPHUYUHHO-
CJIEJICTBEHHBIE CBS3M MEXKIY JAHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

* PaCKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX TOHATUN «aTOM», «MOJEKYJIa», «XUMUYCCKHHA DIIEMEHT»,
«IIPOCTOE BEILIECTBOY, «CII0KHOE BEILIECTBOY, «BAJIEHTHOCTDY, UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUM;

* n300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C IMOMOIIBI0 XHUMHUYECKUX (OPMYIT U CYIIHOCTH
XUMHUYECKHUX PEAKIH ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHHUIA;

* BBIYHCIISATh OTHOCHTEIHHYIO MOJIEKYJISIPHYIO H MOJIIPHYIO MAacChl BEIIECTB, a TAKXKE MAaCCOBYIO JIOJTIO
XUMHUYECKOT'0 3JIEMEHTA B COSMHEHMSIX I OIICHKH MX MPAKTHUYECKON 3HaYHMMOCTH;

* CpaBHUBATH 110 COCTABY OKCHUJIbI, OCHOBAHHS, KHCIIOTHI, COJIH;

* KJ1accu(UIUPOBATh OKCUABI U OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI M COJIA MO COCTABY;

* MIOJTH30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKOU MTOCYA0H;

* IPOBOJUTH HECIIOKHBIE XMUMHMYECKUE OMBITHI U HAONIO/EHUS 3a U3MEHEHHSIMH CBOWCTB BEIECTB B
MPOIIECCe UX MPEBPAIEHUH; COOII0IaTh MPaBUJIa TEXHUKH O€30TaCHOCTH MPH MPOBEICHUN HAOTIOACHUN U
OTIBITOB;

* pa3nU4aTh OKCIEPUMEHTATBHO KHCIOTHI M MIENOYH, TMOJNB3YysACh WHIMKATOpaMHU; OCO3HaBaTh
HEO0OXOMMOCTh COOIOICHUST Mep 0€30MacHOCTH MPU 0OpAIIEHUH C KUCIOTAMH M IIEJI0YaMHU.

* pacKpbIBaTh CMbICH Nepuoauyeckoro 3akona Jl. . Menzeneesa;

* OMUCBHIBATh M XapakTepu3oBaTh TaONMUHYI0 (OpPMY MEPUOAMYECKON CHUCTEMBl XUMHUYECKHX
AJIEMEHTOB;

* XapaKTepu30BaTh COCTaB aTOMHBIX SJIEp U paclpeiesieHue 4YHcia JIEKTPOHOB MO 3JIEKTPOHHBIM
CIIOSIM aTOMOB XHMHYECKUX JJIEMEHTOB MAJbIX TEPHUOJIOB MEPUOJUYECKON CHUCTEMBI, a TaKKe Kaaus U
KaJbIUs;

* pa3nU4aTh BUABI XUMUYECKON CBSI3U: HOHHYIO, KOBAJCHTHYIO MOJSIPHYIO, KOBAJICHTHYIO HETOJSPHYIO
U METAJUTHYECKYIO;

* H300pakaTh JJIEKTPOHHO-UOHHBIE (OPMYIBI BEIMIECTB, OOPA30BAHHBIX XHUMHUYECKHUMH CBS3SIMU
pa3HoOro BUA;

* BBISIBIISITh 3aBUCHMOCTHh CBOMCTB BEIIECTB OT CTPOSHUS MX KPUCTAIUTMUECKUX PEIIETOK: WOHHBIX,
aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHUX;

* XapaKTepU30BaTh XUMUYECKUE DJIEMEHTHl M WX COCIWHEHHUS Ha OCHOBE IOJIOKEHHUS JJIEMEHTOB B
MIePUOINYECKON CUCTeME U OCOOCHHOCTEH CTPOCHUS HX aTOMOB,

* XapaKTepu30BaTh HAYYHOE ¥ MHPOBO33PEHUYECKOE 3HAYCHHE [MEPHOJUYECKOr0 3aKOHA W
MEepPUOINYECKON CUCTeMbl XHMHUYecKux sieMeHToB [I. . MenneneeBa; * OOBSCHATH CYTh XHMHUYECKHUX
MPOLIECCOB U UX MPUHIIUMHAIBHOE OTIMYUE OT (PU3HUECKUX;

* Ha3bIBATh MIPU3HAKU U YCJIOBUSI MPOTEKAHUSI XUMHUUECKHUX PEAKIIHii;

* YCTaHABIIMBATh TPUHAJICKHOCTh XUMUYECKOW pPEaKIHH K OMPENeIEHHOMY THITY IO OJHOMY U3
KJIacCU(UKALMOHHBIX MPHU3HAKOB: 1) M0 YHCIy M COCTABY HCXOJHBIX BELIECTB W IMPOJIYKTOB PEAKIIMHU
(peakuuu COeMHEHHUS, PA3TIOKEHUS, 3aMEIIICHUS U 0OMEHa); 2) M0 BBIICICHUIO WU MOTIOMIEHUIO TEIUIOTHI
(peakuuu 3K30TepMUYECKHE U IHAOTEPMHUYECKHE); 3) MO M3MEHEHUIO CTeNeHEeH OKUCICHHUS] XUMHUYECKUX
AJIEMEHTOB (pEaklMM OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC); 4) M0 00paTUMOCTH TIpolecca (peakiuu
o0OpaTuMbie 1 HEOOpaTUMBIE);



¢ COCTAaBJIAATb YPAaBHCHUA 3JICKTpO.HI/ITI/I‘{€CKOI71 Jucconmanu KHCIIOT, H.IGJIO‘IGI\/‘I, COHGFI; IIOJIHBIE U
COKpalIEHHbIE HOHHBIE YpaBHEHHS peakluuid OoOMeHa; YypaBHEHHS OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKLHnii;

* IPOTHO3UPOBATh NPOAYKTHl XUMHUYECKUX peakiuil 1mo ¢opMyiaM/Ha3BaHUSIM HCXOJHBIX BEIIECTB;
OIIpEIENIATh UCXOIHBIE BEIIECTBA MO (hopMyaM/Ha3BaHUSIM MPOAYKTOB PEAKIINH;

* COCTAaBNIATh ypaBHEHHUS  pPEaKIHi, COOTBETCTBYIOIIUX  IOCIIEJOBATEIBHOCTUH  («IIETIOYKE»)
MPEBPALLIECHUN HEOPTaHUYECKUX BELIECTB PA3JIMYHBIX KIACCOB;

* BBISIBIISITH B IPOLIECCE SKCIIEPUMEHTA NMPU3HAKH, CBUJETENBCTBYIONINE O MPOTEKAHUM XUMHUYECKOU
peakiuu;

* IPUTOTOBJISITH PACTBOPHI C ONPEIETEHHON MaCCOBOM JI0JIEH paCTBOPEHHOIO BEIIECTBRA;

* ONPEACNSITh XapaKTep CpeAbl BOJHBIX PACTBOPOB KHUCIOT W IIEJIOYEH MO HM3MEHEHUIO OKPACKU
WHIMKATOPOB;

¢ IPpOBOAUTHL KAUYCCTBCHHBLIC PCAKIUHU, IMOATBCPKAAIOIINUC HAIWYUC B BOAHBLIX pPacCTBOpax BCIICCTB
OTJENbHBIX HOHOB

¢ ONpCACIATE MPUHAAJICIKHOCTD HCOPTaHMYCCKUX BCHICCTB K OJHOMY M3 HU3YUYCHHBIX KJIaCCOB/I‘pyrIHI
METaJIJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHHU S, KUCIIOTHI, COJIH;

¢ COCTaBJIATH Q)OpMyHBI BCIICCTB I10 UX HAa3BaHUAM,

* ONPEIENSATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS JIEMEHTOB B BEIlIECTBAX;

¢ COCTABJIAATh (bOpMy.HBI HCOPTaHNUYCCKUX COCI[I/IHGHI/Iﬁ II0 BAJICHTHOCTAM M CTCIICHSIM OKHUCIICHUSA
AJIEMEHTOB, a TAaKXKe 3apsilaM HOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBaHM U COJIEH;

° O6I>SICH$ITL 3aKOHOMCPHOCTU HU3MCHCHUA (1)I/I3I/I‘-ICCKI/IX U XUMHUYECKUX CBOMNCTB IMMPOCTBIX BCIICCTB
(MeTayuioB M HEMETAJJIOB) M HX BBICHIUX OKCHIOB, OOPAa30BaHHBIX JJIEMEHTAMH BTOPOrO M TPETHErO
MEPUOJIOB;

* Ha3bIBAaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JIJISl TPYIIT OKCUIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bpIBaTh OOIME XMMHUYECKHUE CBOWMCTBA, XapaKTEPHBIC ISl KAXJIOTO U3 KIIACCOB HEOPTaHUYECKUX
BEIIIECTB: KUCJIOT, OCHOBAHMH, COJIEIT;

* IPUBOJUTH IIPUMEPBI PEAKIIUH, TOATBEPKIAIOINUX XUMUUECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB!
OKCHJIOB, KHCJIOT, OCHOBAHHI M COJICH;

® OpCaACIATh BCIICCTBO-OKUCIUTCIIb )41 BCIIECCTBO-BOCCTAHOBUTCIIb B OKHCJINTCJIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUAX;

* COCTaBJISITb  OKUCJIMTEIBbHO-BOCCTAHOBHUTENBHBIM  OamaHc (A7  W3YyYEHHBIX  peakiuil) 1o
MPeIJIOKEHHBIM CXeMaM peaKIuii;

* IpOBOAUTD na6opaTopHHe OIIBITHI, MOATBCPKAAOIINC XUMHYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCSH:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEAHEBHOMN KU3HU;

* OCO3HaBaTh HEOOXOJIMMOCTh COOJIOACHHSI TPABHI OSKOJOTHYECKH O€30MacHOTO TOBEJACHUS B
OKpY>Karolle MpUpOTHON CpEE;

¢ IIOHUMATh CMBICII U HCOGXOZ[I/IMOCTB COGJIIO,Z[GHI/IH npemmcaHHﬁ, npeajaraCMbiX B MHCTPYKIUAX I1O
UCIOJIb30BAHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.;

¢ UCITIOJIB30BAaTh HpHOGpCTéHHBIG KIIFOYCBBIC KOMIICTCHTHOCTHU IIPU BBINIOJIHCHUNU HCCIICAOBATCIIBCKUX
MIPOEKTOB MO W3YYEHHUIO CBOWCTB, CIOCOOOB MOJyUEHHUs U pacliO3HABAHUS BEIIECTB;

® pa3BuBaTb KOMMYHHKATUBHYIKO KOMIICTCHTHOCTb, MUCIIONIB3yd CPCACTBA yCTHOfI U MOHUCHbMEHHOU
KOMMYHHUKAIMu Tpu paboTe C TeKCTaMH Y4eOHHMKA M JIOTOJIHHUTEIBHOW JUTEpaTypoil, CIPaBOYHBIMU
TaG.HI/IL[aMI/I, MMPOsABJIATE TOTOBHOCTH K YBAXCHUIO HUHOM TOYKU 3pCHHA TIpU OGCy)KI[eHI/II/I PE3YyJIbTAaTOB
BBITIOJTHEHHOU PaOOTHI;

° O6I>CKTI/IBHO OLCHUBAThH HH(bOpMaHHIO 0 BCIICCTBAX W XHMHUUCCKHX IMPOHCCCAX, KPUTUYCCKU
OTHOCHUTBCSI K TCEBIOHAY4YHON WH(MOpMaluu, HEAOOPOCOBECTHOI pekiiaMe, Kacarollehcsl MCIOJIb30BaHUS
Pa3JINIHBIX BCUICCTB.

* 0CO3HABaTh 3HAUEHHUE TEOPETHUUECKUX 3HAHUH JJISl MPAKTHUECKOH IeATeIbHOCTH YeJI0BEKa;

¢ OIIMCBhIBATH U3YUCHHBIC O6I>CKTBI KaK CUCTCMbI, IPUMCHASA JIOTUKY CUCTCMHOI'O aHaJIn3a,

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX IMEPUOJUYECKON CHUCTEMBbl XMMHYECKHUX D3JIEMEHTOB s
OOBSICHEHUS U MTPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;



* pa3BuBaTh WH(MOPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIIyONeHUS 3HaHWA 00 HCTOpUHU
CTAQHOBJICHUSI XMMHUYECKON HayKW, €€ OCHOBHBIX TMOHSITHUM, MEPUOJUYECKOTO 3aKOHA KaK OJIHOTO W3
BOXKHEHIIMX 3aKOHOB IPUPOJBL, & TAKKE O COBPEMEHHBIX JTOCTUKECHHSAX HAYKU U TEXHHUKH.

* COCTaBJISATh MOJICKYJISIPHBIE M TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH ITPUMEPHI PEAKLIHM, MOATBEPKAAIOIIMX CYIIECTBOBAHUE B3aMMOCBA3U MEXKY OCHOBHBIMU
KJIaCCaMU HEOPTraHWYECKHX BEIIIECTB;

* POTHO3UPOBATh PE3YNBTATHl BO3JACHCTBUS PA3NMUYHBIX (PAKTOPOB HA HW3MEHEHHE CKOpPOCTHU
XUMHYECKOHN PEaKIInu;

* POTHO3UPOBATh PE3YJITAThl BO3JCUCTBUS PA3TUYHBIX (PAKTOPOB HA CMEIICHHE XUMHYECKOTO
paBHOBECHSI.

* IPOTHO3UPOBATh XMMHUYECKHE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBA U CTPOCHMUS;

* IPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA TMPOSBIATH OKHCIUTEIbHBIE WM BOCCTAHOBHUTEIIBHBIC
CBOKWCTBA C YUETOM CTENEHEN OKUCIICHHS DJIEMEHTOB, BXOAIINUX B €T0 COCTAB;

* BBISIBJISITh  CYIIECTBOBAHME T€HETHUYECKOW B3aMMOCBSI3U MEXIY BEIIECTBAMM B PSOy: MPOCTOE
BEILIECTBO — OKCHUJ — TUJIPOKCHUJ — COJIb;
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