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TpeboBaHMii K pe3ynbTaTaM OCHOBHOI'O 00IIIero o0pazoBaHusl, peacTaBiIeHHbIX B DeaepaibHoM
locymapctBerHom Cranmapre OO6mero OOpa3oBanusi BToporo mokojieHus (IIpukas
Muno6pHayku ot 17.12.2010r. Nel897); mpuMepHbIX HporpaMM Mo y4eOHBIM HpeaMeram
«Xumusa 8-9 kmaccel» (cTanmaptsl BToporo nokosieHusi) M., Ilpocsemenue, 2011; aBTopckoit
yuebHoil nmporpammsl O.C.I'abpuensna «IIporpamma ocHOBHOTO 0011er0 00pa3oBaHusl. XUMHUSL.
8-9 ximacce». M.: llpoda,2012; (®I'OC).

Jlannas pabouasi mporpaMmma OpHeHTHPOBaHA Ha UCIIOJIb30BaHUE YUEOHUKOB 10 XUMHUH U y4eOHO-
Meroandeckux mocoomit YMK, co3gaHHBIX KOJUIGKTHBOM aBTOPOB II0J] PYKOBOJCTBOM
0O.C.I'abpuensiHa.

Pazpabotunk: Kyuyp Exarepuna FOpbeBHa
1 xareropus

Openex MopnucaHo LmMdpPoBoi
2021 nognucbio: AHgpeeBa AHHa

A Hn pee Ba CepreesHa

DN: cn=AHppeeBa AHHa
A CepreeBHa, 0=MQY
H H a "Opepexckasa COLWL", ou,
email=oredezh_sosh@mail.r

CepreeBHa v«

[lara: 2022.03.22 13:01:58
+03'00'



[Inanupyemble  pe3ynbTaThl: NpUOOpeTeHHEe OOyJaroIIMMHUCS  OIBITa  Pa3HOOOpPA3HOM
JEATCIIBHOCTH, IIO3HAaHWsI M B COOTBETCTBMM ¢  DenepalbHBIM  TrOCYIapCTBCHHBIM
00pa30BaTeNbHBIM CTaHJIAPTOM OCHOBHOT'O OOLIEro oOpa3oBaHMs y4allluecs JOJKHBI OBJIAJIETh
TAKUMH TI03HABaTEJIbHBIMU y4eOHBIMU JEHCTBUSAMH, KaK yMeHHE (HOpMYIUpPOBATh MpodiieMy U
TUIIOTE3Y, CTAaBUTh LIEJIH U 3a/1a4H, CTPOUTD IUIAHBI JOCTUKEHUSI IEJIEH U PELLIEHUS TOCTABJIEHHBIX
3aJ]a4, IMPOBOJUTH ODKCIEPUMEHT M Ha €ro OCHOBE JEJIaTh BBIBOABI M YMO3aKIIOUYEHUS,
IIPEJICTABIISITh UX U OTCTaWBaTh CBOIO TOUKY 3peHus. Kpome Toro, yuyamuecs AOIKHBI OBJIAJETh
IIPUEMAaMH, CBSI3aHHBIMM C OIPEIEICHUEM IIOHATHH: OrPAaHWYUBATh HX, OIMCHIBATH,
XapaKTepu30BaTh U cpaBHUBATh. Clle0BAaTENbHO, NMPU U3YyYEHUM XMMHMHM B OCHOBHOM IIKOJIE
yJaluecs A0JKHBI OBJIAJeTh Y4eOHBIMU AEHCTBUAMMU, TO3BOJIIOLIMMHU UM JOCTHYb TMYHOCTHBIX,
NPEIMETHBIX M METalpeIMETHBIX 00pa30BaTeNbHBIX pe3yabTaToB.OCOOCHHOCTH COJCpKAHUS
o0yyeHMs XUMHUM B OCHOBHOMW HIKOJ€ OOYCIOBJIEHbI CHEUU(UKON XHMUU KaK HAyKd U
NOCTaBJIEHHBIMU 337a4aMu. OCHOBHBIMHU TpOOJIEMaMH XUMHH SIBIISIOTCS M3YYE€HHE COCTaBa U
CTPOEHHS BELIECTB, 3aBUCMMOCTH X CBOWCTB OT CTPOCHHS, ITOJIyYEHHUE BEIIECTB C 3aJaHHBIMU
CBOMCTBAaMM, UCCIIEAOBAaHUE 3aKOHOMEPHOCTEH XUMUYECKUX PEAKLIUN U ITyTEH YIIPABJICHNUS MU B
LEJISIX TIOJyYEHUS BEIIECTB, MaTEPUAJIOB, YHEPTUU.

[Ipennaraemoe mocodre Mo XMMUU PACKPBIBACT BKJIAJ] YI€OHOTO IpeaAMETa B IOCTHIKEHHE TIeIei
OCHOBHOTI'0 00111ero 00pa3oBaHMs U ONPEeIsieT BaKHEHIINe co/iepKaTeabHble IUHUM [IpeaMeTa:

e  «BEUIECTBO» — 3HAHUE O COCTABE U CTPOECHUU BEUIECTB, UX CBOMCTBAX U OMOJIOIMYECKOM
3HAYECHUH;

e «XMMMYECKas PEAKLUSI» — 3HAHUE O MPEBPALLEHUSIX OJHUX BEIIECTB B APYrue, YCIOBUIX
NPOTEKaHUs TAKUX IMPEBPALLCHUN U CII0CO0ax YIpaBIeHUs PEaKLUsIMY;

e «IPUMEHEHHE BEUIECTB)» — 3HAHUE U OMNBIT 0E30M1aCHOr0 OOpAaIEHHUS C BEIIECTBAMH,
MaTepHajaMM U IpolieccaMy, He0OX0IMMbIMU B OBITY U Ha IPOU3BO/ICTBE;

e «iI3BIK XMMHMM» — OINEPUPOBAHUE CUCTEMOM Ba)KHEHUIINX XMMMUYECKUX MOHATHH, 3HaHHE
XMMHUYECKON HOMEHKJIATyphl, T.€. UX Ha3BaHUs (B TOM YHCIIE U TPUBHAJIbHBIE), BIaICHUE
XUMHYECKON CUMBOJIMKON (XMMUYECKUMU (POpMyTIaMH M YPaBHEHUSIMH ), @ TAKXKE TPaBUIIA
nepeBoJia MH(GOPMaIUH ¢ ECTECTBEHHOT'O SI3bIKa Ha SI3bIK XMMHUU M 00paTH

3HAUUTEIBHOE MECTO B COJAEP)KAHUM Kypca OTBOJUTCA XUMHUYECKOMY OJKcrepumeHTy. OH
NO03BOJIsIET C(OPMUPOBATH Yy Y4YalIMXCS CHEelMalbHble NpeAMETHble yMEHHUs paboTaTh C
XUMHUYECKMMH BEIIECTBAMM, BBITTOIHSTH IPOCTHIE XUMUYECKHE ONbIThI, HAYYUTh UX O€3011aCHOMY
U DKOJOTMYECKH T'PaMOTHOMY OOpAaIleHHIO C BellecTBaMU B OBITY W Ha MNpousBojcTse.B
porpaMMme NpeycMOTPEHO PEe3epBHOE BpeMs, TaK KaK peajibHasi IPOAOIKUTEIbHOCTh Y4€OHOTO
rojla BCEr/a OKa3blBAE€TCs MEHBIIE HOPMAaTUBHOW. B CBS3M C mepexoJoM OCHOBHOW IIKOJIBI Ha
Takyto (opMy UTOTOBOI arTecTanuu, kak [ 1A, B Kypce mpenycMOTpeHO BpeMs Ha OATOTOBKY K
HEH.
VYuebHoe cofepkaHne Kypca XMMUHU BKIIFOYAET:
Xumus. 8 knacc. 684, 29 B HEJIENIO
Xumus. 9 knacc. 66 4, 29 B HEJIETT,
JINYHOCTHBIMHM Pe3yJIbTATAMHM W3Y4YEHHs IpeaMera «XuMus» B 8 Kiacce SBIAIOTCA
CIIEIyIOIINE YMEHHUS:
® OCO3HaBaTb E€IUHCTBO M LEJIOCTHOCTh OKPYKAIOLUIETO MHpPa, BO3MOKHOCTH €T0
M03HABAEMOCTH M 0OBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAyKH;
® TIOCTENEHHO BBICTPAWBATh COOCTBEHHOE IE€JIOCTHOE MHUPOBO33pEHHE:  OCO3HaBaTh
MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa3oBaHHMIO, B TOM UHCI€ U B paMKax
CaMOCTOSITENIBHOM JIEATENBHOCTH BHE IIKOJIBI;
® OIICHMBAaTh >KU3HEHHbIE CUTYallUM C TOYKU 3peHUs Oe30macHOro obpa3a >XKU3HU H
COXPAHEHHUS 3/I0POBBS;
® OIICHMBATh FKOJIOTHUYECKUN PUCK B3aMMOOTHOIIIEHUH YeJI0BEeKa U MPUPOIbI.
e (dopMUpOBaTh 3KOJOTHYECKOE MBIIUICHWE: YMEHUE OLIEHUBATh CBOIO JESTENbHOCTh U
MOCTYIKHU JAPYTUX JIOAEH C TOUKH 3PEHUSI COXPaHEHUS! OKPYXKAIOLIEeH cpenbl - rapaHTa
KHU3HH U OJaromnonyyus Jitoei Ha 3eme.



MeTtanpeaMeTHBIMH pE3yIbTaTaMUd H3Y4YeHHS Kypca «XUMHS» SBISeTCS (OpMUPOBaAHUE
YHUBEpCAIbHBIX yueOHbIX nericTBuid (Y'Y ).
Pecyramusnvie YV

CaMOCTOSATEIILHO OOHapy)XUBaTh U (HOpMYIHPOBaTh y4eOHYIO MPOOJIEMY, ONMPEaCIATh
1[eJTh YIeOHOM e TeIIbHOCTH,

BBIJIBUTaTh BEPCUHU PELICHHUS POOIIEMbI, 0CO3HABATh KOHEYHBIN PE3YJIbTAT, BLIOUPATD 13
MPE/TIOKEHHBIX U UCKATh CAMOCTOSTEIILHO CPECTBA TOCTHIKCHHUS 1IETIH;

COCTABJIATH (MHAMBH/IYaJIbHO WU B TPYIINE) IUIAH PEIICHHS TPOOJIEMBL;

paboTas 1o TIaHy, CBEPSITh CBOM JCHCTBUS C LENIBIO H, IIPH HEOOXOIUMOCTH, HCITPABIISAThH
OIIIMOKH CaMOCTOSITEIBHO;

B JIMAJIOTE C YYUTEJEM COBEPIICHCTBOBATh CAMOCTOSITEIBHO BhIPAOOTAHHBIC KPUTEPUH
OIICHKH.

Tloznasamenvhuvie YYJ/I:

aHaJIM3UPOBaTh, CPaBHMBATh, KiaccuduuupoBarb M 0000mAaTh (AKTHl U SBICHUS.
BhIsSBISTH NPUYMHBI U CIIEACTBHS IPOCTHIX SBICHUM.

OCYIIIECTBIISITh CPAaBHEHHE, KIACCH(PHUKAIUIO, CAMOCTOSITEILHO BBIOMpPAs OCHOBAHUS U
KPUTEPUHU UIS YKA3aHHBIX JOTHUYECKUX OIepallyii;

CTPOUTH JIOTMUECKOE PACCYKJIEHHE, BKJIIOYAIONIEe YCTAHOBJICHHUE MPHUYUHHO-
CJICICTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMaTHUYECKHE MOJEIU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTePUCTHUK
0o0BEeKTA.

COCTAaBJISITh TE3UCHI, PA3JIMYHBIC BUbI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.).
peoOpa3oBEIBATH MHPOPMAITUIO M3 OJTHOTO BUJIA B APYTOH (TAOJMILY B TEKCT H IIP.).
YMETh OIpPEAeNsITh BO3MOXKHBIE HCTOYHUKH HEOOXOIUMBIX CBEICHUM, MPOU3BOJIUTH
MOWCK MH(POPMAIUH, aHATH3UPOBAThH U OIEHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamueuvie YVJI:

CaMoCTOSTEIbHO OPTaHU30BBIBATh Y4€OHOE B3aMMOJICHCTBHE B rpymre (ONpenessiTs olmme
LeJIM, paclpesieNaTh PO, IOTOBapUBaThCs APYT C APYTOM U T.11.).
IInanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 peaMeTa
JlesaTenbHOCTh 00pa30BaTEIbHOIO YUPEXkKACHUS 0011ero 00pa3oBaHus B 00yYCHUHM XUMHH JI0JIKHA
OBITH HalpaBJieHa HA JJOCTUKEHHE 00YJaIOIUMHUCS CIEIYIOMINUX JUYHOCTHBIX Pe3y/IbTATOB:

1.

B LIEHHOCTHO-OPHEHTAIIMOHHOH c(epe - YyBCTBO TOPIOCTH 338 POCCHICKYI0 XMMHUYECKYIO
HayKy, TyYMaHHW3M, OTHOIIEHHE K TpPyAy, LEJIeyCTPEeMIICHHOCTh, CAMOKOHTPOJb U
CaMOOLIECHKA;
B TPYJ0BOH cepe - FTOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeHIel 00pa3oBaTebHOM
TPaeKTOPHUH;

3) B mo3HaBaTeNbHON (KOTHUTUBHOM, MHTEJUIEKTYaIbHON) cepe —MOTHBALUS yYEHUS, YMEHUE
YIPAaBIATh CBOEH MTO3HABATENBHOMN AEATEIBbHOCTBIO.

MertanpeaMeTHbIMH Pe3yJIbTATAMHM OCBOEHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI MPOTPamMMBbl
110 XUMUH SIBJISIFOTCSL:

1.

»w

BJIQJICHUE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAyYHBIMH CHOCOOAMHM  J€STEIbHOCTH:
HaOJr0IeHne, U3MepeHne, SKCIIEPUMEHT, y4eOHOe UCCIIeIOBaHUE; TIPUMEHEHUE OCHOBHBIX
METOJIOB MO3HAHUS  (CUCTEMHO-MH(OPMAI[MOHHBIM  aHaiu3, MOJEIUPOBAHUE)  JUIS
M3YYEHHUS Pa3IMYHBIX CTOPOH OKPYKAIOIIEN JEMCTBUTEIbHOCTH;

UCIOJIb30BAaHUE YHUBEPCAIBHBIX CIOCOOOB JIEATEIBHOCTH MO PEUIEHHI0 MpoOiIeM U
OCHOBHBIX UHTEIJIEKTYaJIbHBIX ONEPALMA: NCII0JIb30BAHNE OCHOBHBIX MHTEIUIEKTYAIbHBIX
onepauuii: GOpMyIHpPOBaHUE THUIIOTE3, AHAJIM3 U CHUHTE3, CPaBHEHHE, O000OIIEHHE,
CUCTEMATH3alMsl, BBIIBICHUE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;
YMEHHE F€HepUPOBATh UIECH U ONPEIEINATh CPEICTBA, HEOOXOAUMBIE JIJISl UX peaTnu3aluy;
YMEHUE ONpeAeaTh LeNH U 3a/1a41 JAeATeIbHOCTH, BEHIOUPATh CPEACTBA pealIn3alluy LEIH
U TIPUMEHATH UX Ha MPAKTHKE;



5. HMCHOJb30BaHUE PA3TMYHBIX UCTOYHHUKOB IS OTYYEHUS XUMUYECKOH HH(pOpMAIIHH.
IIpeaMeTHBIMH pe3yJbTATAMH OCBOEHUS BBIITYCKHUKAMH OCHOBHOM IIKOJIBI MPOTPaMMbl 110
XUMUH SIBIISIFOTCSL:

1. B mo3HaBarensHO# cdepe:
- JlaBaTb OINPEJEIICHUs W3YYECHHBIX IOHATHI: BEIIECTBO (XUMHUYECKUI 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KpUCTALIIMYECKasl peIleTKa, BEIIeCTBO, IPOCThIE U CI0XKHbIE BEILECTBA, XUMUYECKas
¢dopmyna, OTHOCUTENbHAs aTOMHAsI Macca, OTHOCHTEIbHAS MOJIEKYJIsIpHAs Macca, BaJCHTHOCTb,
OKCHJIbl, KHCJIOTBI, OCHOBAaHMs, COJIH, aM(OTEPHOCTb, HHIUKATOP, MEPUOAUYECKHM 3aKOH,
nepuoguveckass CHUCTeMa, IepHoJuuecKass Talbiuma, W30TOMbBI, XUMHUYECKash  CBS3b,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIIEHHS], 3JIEKTPOJIUT); XMMHUYECKasl peaKkiysl (XUMHUECKOe
YpaBHEHHUE, TEHETUYECKasi  CBS3b,  OKUCJIEHHME,  BOCCTAHOBIIEHHE,  DAJIEKTPOJIMTHYECKAsS
JMCCOLMALIUS, CKOPOCTh XMMUYECKON peaKkium);
- (hopmynmpoBath nepuoauueckuii 3akon J1.M1.MeneneeBa 1 pacKpbIBaTh €ro CMBICT;
- ONMCHIBATh JEMOHCTPALIMOHHbBIE U CAMOCTOSITENILHO IIPOBEAECHHBIE YKCIIEPUMEHTBI, UCIIONIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POJHON) A3BIK U S3bIK XUMUY;
- OIIMCHIBATh U pa3InyaTh U3y4EHHBIE KJIACChl HEOPTaHUUECKUX COSIUMHEHHMH, IPOCTHIE U CIIOKHbBIE
BELIECTBA, XUMHUUECKHUE PEaKIUU;
- KJ1TacCU()UIUPOBATh U3Y4YE€HHbIE OOBEKTHI U SBJICHUS;
- HaOJII01aTh IEMOHCTPUPYEMBIE U CAMOCTOSTEILHO TPOBOIUMBIE OIBITHI, XUMHUYECKUE PEAKIIH,
IPOTEKAOIUe B IPUPOJIE U B OBITY;
- JenaTh BBIBOJABl W YMO3aKJIIOUEHUS M3 HAOMIOJEHWH, W3Y4YEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEIIECTB II0 AaHAJOIMH CO
CBOMCTBAMH U3yYECHHBIX;
- CTPYKTYpUPOBAaTh U3Y4YEHHBIN MaTepual 1 XUMUYECKYI0 HH(OPMAIIHIO, HOTYYEHHYIO U3 IPYTHX
HCTOYHUKOB;
- MOJENUpOBaTh CTPOCHUE ATOMOB 3JIEMEHTOB IIE€PBOIO - TPETHEro IEPHOIOB, CTPOCHUE
IIPOCTEUIINX MOJIEKYJI.
2. B leHHOCTHO-OpUEHTALMOHHOH cdepe:
- aHAJIM3UPOBaTh U OLEHUBATh IIOCJIEACTBUS JUIsl OKpYXarollew cpeabl OBbITOBOM U
IPOM3BOJICTBEHHOH JIEATETLHOCTH YelIOBEKa, CBA3aHHOMU C repepaboTKOM BEIleCTB;
- Pa3bsICHATH Ha NMpuMepax (MPUBOAUTH MPUMEPHI, TOATBEPKAAIOIINE) MATEPUATILHOE €IMHCTBO
Y B3aMMOCBS3b KOMIIOHEHTOB JKMBOM U HE)KMBOW MIPUPOJBI M YEJIOBEKA KaK BaKHYIO 4aCTh 3TOTO
€IMHCTBA,
- CTPOMTD CBOE MOBEJICHUE B COOTBETCTBHHM C MPUHIMIIAMU OE€PEKHOT0 OTHOUIEHHUS K IIPUPO/IE.
3. B pynosoii cdepe:
- IJIJAHUPOBATh U MPOBOJUTh XUMUYECKHI JKCIIEPUMEHT;
- ICTI0JIb30BaTh BELIECTBA B COOTBETCTBUU C UX MPEJAHA3HAUYEHUEM U CBOMCTBAMH, ONMCAHHBIMU
B MHCTPYKLUSAX 110 IPUMEHEHHUIO.
4. B chepe 6€30macHOCTH KU3HEACITEIIHBHOCTHU
- OKa3blBaTh IEPBYIO0 IOMOIIb IPU OTPABICHUAX, OKOTax M IPYrMX TpaBMaX, CBA3aHHBIX C
BElIeCTBaMHU U J1a00paTOPHBIM 000PYOBAHUEM.
IIpuMepHble HaNpaBJIeHUs POEKTHOM AesiTeIbHOCTH 00y4aromuxcst. 1. Pabota ¢
MCTOYHUKAMU XUMHUYECKON HH(pOpMaIIM1 — UCTOPUYECKHE 0030pbl CTAHOBJICHUS U PA3BUTHS
W3YYEHHBIX [TOHATHH, TEOPHUI, 3aKOHOB; KU3Hb U I€ATEIbHOCTD BBIIAIOIINXCS YUEHBIX-XUMHUKOB.
2.AHanuTHyeckue 0030pbl HH(GOPMALIUHU IO PEILICHUIO ONPEEIEHHBIX HAYYHbIX,
TEXHOJIOTUYECKUX, TPAKTUUECKUX MpobiieM. 3. OBaieHne OCHOBaMH XMMHYECKOT0 aHalu3a. 4.
OBnazneHre OCHOBaMU HEOPTaHUYECKOTO CUHTE3A.

TemaTuyeckoe nuianupoBanue 8-9 kiaacc

Tematnyeckoe TuranupoBanue (8 Kacc)

Ne YPOKOB HazBanue pa3agciia, riaB KonuuecTtBo yacos

Bcero ‘ W3 Hux (popmbl KOHTpOIIA)




KOHTPOJIbHBIX | MPAaKTHYECKUX
pabot pabot
1 BBenenue 5 - 1
2 ATOMBI XUMHUYECKUX 10 1 -
AJIEMEHTOB
3 ITpocTeie BemecTBa 8 1 -
4 CoenuHeHnsT XUMUYECKUX 10 - 1
JJICMEHTOB
5 H3menenus, 13 1 1
MIPOUCXOISTIIHE C
BEIIECTBAMHU
6 PactBopenue. PacTBopbl. 22 1 2
CaoiicTBa pacTBOpOB
AJIEKTPOJIUTOB
UTOTO 68 4 5
Temarnueckoe muanupoBanue (9 kimacc)
Ne ypokos Ha3Banue paznena, rias KonnyecTBo yacos
Bcero N3 Hux (hopmMbI KOHTPOIIS)
KOHTPOJIBHBIX MPAKTHICCKHIX
pabor pabor
1 Beenenue. Oo6mas 10 1 -
XapaKTepUCTHKA
XUMHUYECKHX JJIEMEHTOB U
XUMHUYECKHUX PEeaKIIHii
Ilepuoauueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHUYECKHUX JIEMEHTOB [].
H. Menaeneena
2 Mertaubl 19 1 3
3 Hemeraysr 27 1 3
4 O0600611eHre 3HaHu# Mo 10 1 -
XUMUH 32 KypC OCHOBHOU
IIKOJIBI.
6 Hroro 66 4 6

Conep:xaHue 0CHOBHOI'O 00111ero 00pa3oBaHus M0 XuMHuH 8-9 Kiacchl

Pa3zoen 1. Ocnoenvie nonamus xumuu (Yypo6eHb amoMHO-MOAEKYIAPHBIX NPEOCMAG/IeHUIL)
[Ipenmer xumuu. MeToasl TO3HaHWS B XHUMHUU: HAOMIOJCHHE, SKCIIEPUMEHT, H3MEpEHHE.
Wcrounnku xumMudeckoi nHGOpMaIui: XUMHIecKas JuTeparypa, UarepHer.

Uuctele BemectBa U cmecu. Ounctka BemecTB. [IpocThie U cioxHbIE BemecTBa. MeTalisl U
HEMeTaJUIbl. XUMHUYECKHI DJJIEMEHT, aToM, MOJeKyJla. 3HaKM XHMUYECKUX DJIEMEHTOB.
Xumuyeckasi popmyina. BaneHTHOCTh XuMU4eckux dneMeHToB. CoctaBienue Gpopmyrn OMHAPHBIX
COETMHEHUI MO BaJEHTHOCTHU aTOMOB XMMMUYECKHUX 3JIEMEHTOB M OIpeAeNieHHE BaJCHTHOCTH
ATOMOB XMMHUYECKUX DJIEMEHTOB M0 opMyiamM OMHAPHBIX COSAMHEHUN.

OtHocuTenbHass atoMHass Macca. OTHOCUTENbHAas MOJEKYJIsIpHas Macca. MaccoBas H0is
XUMHUYECKOI0 2JIEMEHTA B CI0KHOM BemiecTse. KonnuectBo BemecTa. Moinb. MosnsspHas Macca
U MOJISIPHBIN 00BEM.

®dusnueckue SBIEHUSA U XUMUYecKue peakuuu. [Ipu3Haku U ycioBUs MPOTEKAHUS XUMUUYECKHUX
peakiuii. 3aKOH COXPaHEHUsS MAacChl BEUIECTB IMPU XMMHUYECKHUX peakuusx. XHUMHUYECKHe
ypaBHeHUA. KodQPUIIMEHTH B ypaBHEHUSAX XUMHUYECKHX PEAKIMi KaK OTHOIICHHS KOJIHYECTB
BEIIIECTB, BCTYMAIONIMX U OOPa3ymOMIMXCs B pe3ylbTaTe XMMHYECKOW peakmuu. IIpocreiimme
pacyeTsl 0 YpaBHEHUSIM XMMHUECKUX PEaKIIHil.



OcHOBHBIE KJIACCHl HEOPraHMYECKUX coenuHeHuil. HoMeHKiaTypa HEeOpraHM4ecKHX BEILECTB.
Kucnopon. Bozayx. I'openne. Oxcuabl. OKcHIbI METaIOB W HeMmeTtaiuioB. Bomopoxa. Bopa.
Ouncrtka Bozabl. Aspanus BoAbl. B3aumonelicTBue Bobl ¢ OKCUAAMH METAJIIOB U HEMETAJUIOB.
Kucnotsl, knaccudukanus U CBOWCTBA: B3aUMOJICHCTBUE C METajIaMH, OKCHIAMH METAJlJIOB.
OcHoBaHus1, K1accu(pUKaIKs U CBOMCTBA: B3aUMOCHCTBUE C OKCHIaMU HEMETAIUIOB, KUCIOTAMHU.
AmdotepHocTs. KucinotHo-ocHOBHBIE uHAMKaTOpbl. Conu. Cpemnue conm. BzammonerictBue
cojel ¢ MeTajslaMd, KHCIOTaMHy, mienodaMu. CBs3b  MEXJy OCHOBHBIMM  KJlaccaMu
HEOPraHWYECKUX COETUHEHHUI.

[lepBoHavanbHblE MPEACTABICHUS O €CTECTBEHHBIX CEMeMcTBax (rpynmnax) XMMHUYECKHUX
3JIEMEHTOB: IIEJIOYHbIE METAJUIbI, TAJIOTCHBI.

Pazoen 2. Ilepuoouueckuii 3aKOH u nepUOOUUECKAA CUCHEMA XUMUYECKUX 3IIEMEHMOE
/. U.Menoeneesa. Cmpoenue seuiecmea.

[lepuoguueckuit  3akoH.  Mcropust ~ OTKpBITMS ~ IEPUOAMYECKOTO 3aKOHA.  3HAUYEHHUE
MEPUOIUYECKOr0 3aKOHA JJI Pa3BUTHUS HAYKH.

[lepuonuueckasi cucTeMa Kak €CTECTBEHHOHAYYHast KIACCHU(HUKAIMS XUMHYECKUX SJIEMEHTOB.
Tabnuunas ¢opma mpencTaBieHUs KilacCU(pUKAUKU XUMUYECKUX dyeMeHToB. CTpykTypa
tabnuiel «llepuoanueckas cuctema xuMmuueckux 3nementoB Jl. Y. MenneneeBay. Ousznueckuit
CMBICT ITOPSIIKOBOTO (AaTOMHOI'0) HOMEpPa, HOMepa Meprojia U HoMepa IpyIib (s 3JIEMEHTOB A-
rpymnn).

CtpoeHue aToMa: po U IEKTpoHHAas 00omouka. CocTaB aTOMHBIX sIep: MPOTOHBI U HEHTPOHBHI.
W3otonbl. 3apsx aroMHOro  sjpa, MacCOBO€ YHUCIO M  OTHOCHUTEIbHAs  aTOMHas
Macca. DIeKTpoHHas 000JI04Ka aToMa. DJIEKTPOHHBIE CIIOM aTOMOB JIEMEHTOB MAJIbIX IEPUO/IOB.
XuMHYeckasi CBA3b. DNEKTPOOTPULIATENbHOCTh aToMOB. KoBaneHTHasi HemossipHas U MOoJIsipHas
cBs3b. loHHAas CBA3b. BaneHTHOCTH, CTENEHb OKUCIICHHUS], 3apsi/i HOHA.

Pazoen 3. Muozooopazue xumuueckux peaxyui.

Knaccudukanus XUMHUYECKHUX pEaKIUil: peakiuu COCAUHEHMsS, pPa3JIOKEHHUs, 3aMEIICHUs,
oOMeHa, IK30TEPMUYECKUE, SHJ0TEPMUYECKUE, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE,
HEeoOpaTHMBbIe,00paTHMBIE.

CKopOoCTh XMMHUECKUX peakinil. @akTOphl, BIUSIOUINE Ha CKOPOCTh XUMUYECKUX PEaKLIUM.
PacTBopbl. DnexTponauTuueckas AMCCOLUALMSA. DJIEKTPOJIUTHI M HEAIEKTPOJIUThl. KaTHOHBI 1
aHMOHBI. J/lucconmanus coJiel, KMCIOT U OCHOBAaHHWM B BOJHBIX pacTBOpax. Peaknuu MOHHOIO
oOMeHa B pacTBOpax AJIEKTPOJIUTOB.

Pa3zoen 4. Muozooopasue seuiecme.

EcrecTBeHHble cemelcTBA XMMMYECKMX 3JEMEHTOB METalIoB M HeMeTauioB. OOmias
XapaKTepUCTHKAa HEMETAJZIOB Ha OCHOBE MX TMOJOXKEHHS B MEPUOAMYECKON CHCTEME.
3aKOHOMEPHOCTH W3MEHEHMs (PU3NYECKMX M XUMHUYECKUX CBOMCTB HEMETAJIOB — IPOCTHIX
BEIIECTB, UX BOJOPOAHBIX COECAMHEHUM, BBICIIUX OKCHIOB M KUCIOPOACOAEPKAIIUX KHUCIOT Ha
IIPUMEPE JIEMEHTOB BTOPOI'O U TPETHErO NEPUOOB.

OO0mass xapakTepuCTHUKAa METAIJIOB Ha OCHOBE HUX TIOJOXKEHHS B NEPUOAMYECKON CHCTEME.
3aKOHOMEPHOCTH H3MEHEHMs (U3NYECKMX M XHUMHMYECKHMX CBOWCTB METANIOB — IPOCTHIX
BEIIECTB, UX OKCUJIOB U THAPOKCUIOB Ha MPHUMEpPE 3JIEMEHTOB BTOPOTO U TPETHETO MEPHOIOB.
AmopotepHble coenuHeHHs amroMHHMA. OOmas XapakTepUCTHKA >Kele3a, €ro OKCHIOB H
TUIPOKCH/IOB.

Pazoen 5. Ikcnepumenmanvnas xumus

JleMOHCTpPallMOHHBIH U JabopaTopHbIi 3kcniepuMenT. 1. [Ipumeps! pusznueckux sBneHuil. 2.
[TprMeprpl XMMHUUECKHUX PEAKIMH € SIPKO BBIPAXEHHBIMU M3y4aeMbIMH Npu3HaKamu. 3. Peakuun
COETMHEHUS,Pa3NIOKEHNs, 3aMelleHns, oomMeHa. 4. Peakiuu, WUIIOCTpUPYIOIIUME CBOICTBA U
B3aMMOCBS3M OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COEAMHEHMM. 5. ONBITHI, HIUTFOCTPUPYIOLINE
3aKOHOMEPHOCTH  W3MEHEHHs  CBOWCTB  INENOYHBIX  METaNIOB W  TaJlOTEHOB.  ©.
OnBIThI, HJUTIOCTPUPYIOLME  3aKOHOMEPHOCTM  M3MEHEHUS  CBOWCTB  T'MAPOKCHUIOB U
KHUCJIOPOJICO/IEPXKALMX KHUCIIOT 3JIEMEHTOB OJHOro mnepuona. 7. Ilpumepsl oxuciautesbHO-
BOCCTAaHOBUTENIBHBIX peakuil.8.PaKTophl, BIUAIONINE HA CKOPOCTh XUMUYECKUX PEAKIIUH.



9.Ilpumepsl »HAO- © dK30TepMmuueckux peakuuid. 10. CpaBHEHUE FIEKTPONPOBOJIHOCTU
pacTBOPOB JJIEKTPOJIUTOB W HEAEKTpoauToB. 11. Peaknum wmonHOro oOmena. 12. OmbIThI,
WITIOCTPUPYIOIIUE (PU3NUECKUE U XMMUYECKHE CBOWCTBA M3y4aeMbIX BEILIECTB.

IIpakTuyeckue padorsl 8 kiace 1. [IpaBuna TexHUKH 0€30MMaCHOCTH MPU PabOTE B XUMUUECKOM
kabunere. Ilpuemsr oOpamienuss ¢ nabopaTopHbIM O00OpYJOBaHMEM U HarpeBaTEIbHBIMU
npubopamu. 2. [IpuroroBienue pacTBopa caxapa U pacyeT ero MacCoOBOM JIOJU B pacTBOpE

4. YcnoBusl TEYEHHSI XMMUYECKUX PEAKLUI MEXKIY pPaCTBOPAMHU IEKTPOJIUTOB /10 KOHIIA.

5. PelieHne skciepUMEHTANIBHBIX 3a7a4.

IIpakTnyeckue padorbl9 kaace 1. OcyiecTBieHHE LENOYKHM XUMHUECKUX MPEBpALICHUM. 2.
[Tonyyenue u cBOWCTBAa COEAUMHEHHUU MeTauioB. 3. PeleHne 3KCIepMMEHTANbHBIX 3a/ad Ha
pacro3HaBaHHUE U MOJIyYEHHUE COEAMHEHUN METalIoB. . PeleHue sKcriepuMeHTaIbHBIX 3a/1a4 110
teme «lloarpynna kucnopona». 5. [Tonyuenue, coOupanue 1 pacro3HaBaHUE ra3oB.

Pacyernble 3amauu. 1.BeruncieHre OTHOCUTEIBHOM MOJEKYISIPHOM © MOJSIPHOM MacChl
BelIecTBa MO €ro XUMu4yeckoil dopmyie. 2. Pacuer MaccoBOi 10JIM XUMUYECKOTO 3JIEMEHTA B
coeauHeHuu. 3. Pacuer MaccoBOi 10U pacCTBOPEHHOTO BEIIECTBA B pacTBOpe. 4. Boruncnenus no
XMMUYECKUM YPABHEHUSIM MAacChl WJIM KOJIMYECTBA BEIECTBA OJHOTO M3 YYacCTBYIOLIUX WIIU
MOJIYYAIOLIUXCS B pEAKLIMK COEMHEHHH 110 U3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA IPYroro
COEIMHEHUSI.

JINYHOCTHBIMH pe3yJbTaTaMM H3Y4YEHUs] HIpeaMmeTa «XHUMHUS» SBISAIOTCS CIEAYIOLUE
YMEHUSA:

Oco3HaBaTh €JMHCTBO U LIEIOCTHOCTh OKPYKAIOIIET0 MUPa, BO3MOKHOCTH €0 [I03HABAEMOCTH

U 00BSICHUMOCTH Ha OCHOBE JJOCTHUKEHHUM HAyKH.

[TocteneHHO BBICTpauBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHHE:

OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM YHCJIE€ U B paMKax
CaMOCTOSITENIbHOM J1€ATEIbHOCTH BHE ILIKOJIbL;

OIICHMBATh JKU3HEHHBIE CUTYAIlUU C TOYKU 3pEeHUs 0€30IacHOro 00pasa >KU3HU U COXPaHEHUS
3/10pOBbSI;

OIICHUBATh FKOJOTUYECKUM PUCK B3aUMOOTHOIIIEHUI Y€I0BEKa U TPUPOIBI.

BobiOupate mocTynku, HalleJIeHHblE Ha COXpaHeHHEe M Oepe’kHOE OTHOLIEHHE K MPHUPOJIE,
0COOEHHO >KMBOM, M30eras MpPOTHBONOJOXHBIX ITOCTYIKOB, IMOCTENIEHHO Yy4ach M OCBamBas
CTpaTEruio palMoOHaAIbHOTO MPUPOAOIOJIE30BAHNUS.

Cpeocmeom  pa3eumusi JUYHOCTHBIX pE3yAbTaTOB CHyKaT y4eOHbIH MaTepuan u
MPOJYKTUBHBIE 33/1aHUs YUeOHMKA, HAIlEJIEHHbIE Ha 6-10 JIMHUIO Pa3BUTHUSI — YMEHHE OLIEHHUBATH
MIOBEJICHHUE YEJIOBEKa C TOUKU 3PEHMSI XUMUUECKOW 0€30MacHOCTH MO0 OTHOLIEHHUIO K YEJIOBEKY U
pUpoJIE.

MertanpeaMeTHBIMH pe3ylbTaTaMU H3Y4YeHHS Kypca «XUMHS» SBIsSeTcS (OpMUPOBaHUE
YHHMBEpCalIbHbIX YueOHbIX Aeiictuii (VY ]).

Pecyiamusnvie YVJI.

CamocTosiTeTbHO 00HApYKUBaTh U (POPMYIUPOBATH YUEOHYIO TIPOOJIEMY, OMPENETSATh 1IENb
yueOHOM NesTeNIbHOCTH, BEIOUPATh TEMY MPOEKTA.

BbiBurate Bepcuu perieHus NpoOsieMbl, 0OCO3HABAaTh KOHEUYHBIM pe3ynbTaT, BHIOMpPATh W3
IIPEJJIOKEHHBIX M NCKATh CAMOCTOSITENIBHO CPENCTBA JOCTUKEHUS LIEIH.

CocTaBnsiTh (MHIMBUIYaJbHO WJIM B TPYIIE) IUIAH pelieHus MNpoOjaeMbl (BBIIOIHEHHS
MPOEKTa).

Paboras mo muiany, cBEepsTh CBOM JIEHUCTBHUS C LIEJbIO M, IPU HEOOXOJWMOCTH, UCHPABISAThH
OLIMOKH CaMOCTOSATENBHO.

B nwmanore ¢ yuuTeneM COBEPIICHCTBOBAaTh CAMOCTOSTEIbHO BBIPAOOTAaHHBIE KPUTEPUU
OLICHKH.

CamocTosATeabHO 00HApYKUBATh U (OPMYIUPOBATH MPOOIEMY B KIACCHOMN U MHIAUBUAYAIbHON
y4eOHOI e TeTbHOCTH.

BoiBurate Bepcuu perieHus mpoOiieMbl, 0OCO3HABAaTh KOHEYHBIM pe3ynbTaT, BHIOMpPATh W3
IIPEJJIOKEHHBIX M NCKATh CAMOCTOSITENIBHO CPENCTBA JOCTUKEHUS LIEIH.




CaMOCTOATEIbHO OCO3HABATh MPUYMHBI CBOCTO yCIIeXa WM HEYCIeXa U HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUU HEycIexa.

Cpeocmeom ¢popmuposanus perynaTuBHbBIX Y'Y ]l cioykaT TEXHOJIOTUS POOIEeMHOTO THaiora
Ha OJTame M3y4YeHHs] HOBOIO MaTepuajga W TEXHOJIOTHUS OLIEHMBaHUSA 00pa30BaTEIbHBIX
JOCTHKEHUH (y4eOHBIX YCIIEXOB).

lloznasamenvnvie YVJI:

AHanM3upoBaTh, CPAaBHUBATH, KJIACCU(DUIIUPOBATH U 0000mAaTh (PaKThI U SBICHUS. BBIIBIATH
MPUYMHBI U CIEJCTBUS MPOCTHIX SIBICHUU.

OCyIIecTBISITh CPaBHEHHE, CEpPHAIMIO W KJIACCU(UKAIMIO, CAaMOCTOSITEIILHO BEIOHpas
OCHOBaHHUS U KPUTEPUU JUIsl YKa3aHHBIX JIOTUYECKUX OIepaliii; CTPOUTh KJIACCHU(HUKALUIO Ha
OCHOBE JIMXOTOMHUYECKOTO JIeJIeHNs (Ha OCHOBE OTPULIAHUA).

CTpouTh JIOTUYECKOE PACCYKIEHUE, BKIIIOUYAIOLIEE YCTAHOBJICHUE MPUYMHHO-CIIEICTBEHHBIX
CBs3EH.

CozniaBaTh cXeMaTHYEeCKHE MOJIEIU C BBIJICIICHUEM CYIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.

CoCTaBISITh TE3UCHI, PA3IMYHBIC BUJIBI IIAHOB (TIPOCTHIX, CIIOKHBIX U T.11.). [IpeoOpazoBhIBaTH
uH(GOpPMALIMIO U3 OJIHOTO BUJA B IPYroH (Tanuily B TEKCT U IIp.).

BrruuThiBaTh BCE YPOBHHM TEKCTOBOW MH(POPMALIUH.

YMeTh ompenessTh BO3MOKHBIE UCTOUHHUKH HEOOXOAMMBIX CBEICHHH, MPOU3BOJIUTH MOUCK
uH(pOpMaIINU, aHATTU3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.

YMeTh UCHOIB30BAaTh KOMITBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT
JUISL TOCTYDKEHUSI CBOMX IIeJie. YMeTh BBIOMpaTh aJIeKBaTHBIC 3aJade WHCTPYMEHTAJIbHBIC
POrpaMMHO-aINapaTHBIE CPEICTBA U CEPBUCHI.

Kommynuxamusnvie YVJI:

CaMOCTOATEIHbHO OPraHU30BbIBaTh y4eOHOE B3aUMOJCHCTBUE B TpyIme (OnpeaensiTh oomue
LeJIU, PACTIPEAEIATh POJIU, JOTOBAPUBATHCS APYT C IPYIOM U T.J1.).

OtcTanBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH aPTYMEHTHI, MOATBEPKAAs UX (paKTaMu.

YMeTh B3IISIHYTh Ha CUTYAIMIO ¢ MHOM IMO3UIIUU U IOTOBAPUBATHCSI C JTFOABMH HHBIX TTO3UITUH.

Cpeocmeom opmuposanus KOMMYHHKATUBHBIX YVY][ cioykaT TeXHONOTHS MPOOIEMHOTO
muaiora (MOOYXKIAIONMH W TOJBOMSAIIMN JHAjIor) W pabdoTa B MajblX TPYIIax, TaKKe
MCIIOJIb30BaHUE HAa YPOKaX 3JIEMEHTOB TEXHOJOTHH MPOJTYKTUBHOTO YTEHHUSI.

IIpenmMeTHBLIMHU pe3yJIbTATAMHU H3YICHHS ITPEIMETA «XHUMHUS SBIISIOTCS:

1.B nmo3HaBarenpHOU cdepe:

J JaBaTh OMNPENEICHUS W3YYCHHBIX TOHSATHN: «XUMUYECCKHH JJIEMEHT», «aToOM», «HOHY,
«MOJIEKYJIa», «IIPOCTBIE M CIIOKHBIC BEIECTBA», «BEIIECTBO», «XHMHUYecKas (opmyiay,
«OTHOCHTEJIbHAS aTOMHAs Macca», «OTHOCUTEIIbHAS MOJICKYJSpHAs Maccay, «BAJICHTHOCTHY,
«CTETICHb OKHUCIICHHS», «KPHCTAIMUECKAsT PEIIeTKa», «OKCHUIBI», «KUCIOTBI», «OCHOBAHUSI,
«comy, «aM(pOTEPHOCTEY, «HHIUKATOPY, IIEPUOJTUUSCKUN 3aKOHY, «IIEPHOTUICCKas TaOIIIay,
«U30TOMBI», «XUMHUECKAs CBS3bY, «IJICKTPOOTPUIIATSIBLHOCTY, «XUMHUYECKAs pEaKIusy,
«XUMUYECKOE ypaBHEHHUE», «TCHETHYECKas CBS3b», «OKHCICHHE», «BOCCTAHOBIICHHEY,
«OQIEKTPOTUTHYECKAS TUCCOIMALIUY», «CKOPOCTh XUMHYECKON PEaKIum»;

b OoIucaThb JACMOHCTpallMOHHBIC n CaMOCTOSATCIIbHO IIPOBCACHHEIC XHUMHUYCCKUC
9KCIICPUMCHTBI;

b OIMMUCBIBATH W PA3JIM4aTh H3YYCHHBLIC KJIACCbl HECOPTAHHYCCKHUX COCHHHGHHﬁ, IpOCTBIE U
CJIOKHBIC BEIIECTBA, XUMHUUCCKHUE PCAKIINHU,

b I(J'IaCCI/I(bI/II_II/IpOBaTB HN3YUCHHBIC 00BEKTEI U SIBJICHUSA,

b ACIaTb BBIBOABI W YMO3AKJIOUCHUA U3 Ha6J'IIO)IeHI/II71, HU3YUYCHHBIX XHUMHUYCCKHUX

3aKOHOMEPHOCTEH, IIPOrHO3UPOBATh CBOWCTBA HEW3YUEHHBIX BEILIECTB [0 aHAJIOTHMU CO
CBOMCTBAMH U3yYEHHBIX;

o CTPYKTYPUPOBATh M3YYEHHBIH MaTepuanl U XUMHUYECKYI0 MH(POPMALUIO, MMOJYyYCHHYIO U3
JIPYTUX UCTOYHHUKOB;
° MOJIEJIMPOBATh CTPOCHUE ATOMOB DJIEMEHTOB 1-3 1epro0B, CTPOEHUE MPOCTHIX MOJIEKYIT,
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2. B 1IeHHOCTHO - OpUEHTAIMOHHOH cdepe:

. aHAJM3UPOBATh W OIEHWBATh TIOCICJACTBUS I OKPYKAIOMICH Cpeabl OBITOBOH U
MIPOU3BOJICTBEHHOM JICSITEIIbHOCTH YEJIOBEKA, CBI3AHHOM C
nepepaboTKOMN BEIIECTB;

3. B tpynoBoii chepe:

¢ IIPOBOJUTD XHUMHYCSCKHM OKCIICPUMCEHT,

4. B cepe O6e30macHOCTH )KUZHEACATSIBHOCTH:

OKa3blBaThb NEPBYIO IOMOIIb IPU OTPABICHHUAX, 0XKOrax W JPYrUX TpaBMaX, CBS3AHHBIX C
BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBAHHUEM.
* XMMHYECKON CHMBOJIMKHU: 3HAKOB XMMHUYECKHUX 3JEMEHTOB, (POPMYT XMMHYECKHUX BEILECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;
* BOKHEUIIUX XUMUYECKUX MOHATUN: XUMHUUYECKHUI AJIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIIbHbIE
aTOMHasi ¥ MOJICKYJISIpHAsE MacChl, HOH, XUMHYECKast CBSI3b, BEIIECTBO. KJIACCH(HUKAIIHUS BEUIECTB,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIM 00beM, XMMHUYECKas peakius, KiIacCuPHUKaIus peakuui,
AIIEKTPOJIUT U HEAJIEKTPOIIUT, FINEKTPOIUTUYECKAS IUCCOLMALINS, OKUCIIUTENb U BOCCTAHOBUTEIIb,
OKHCJIEHUE U BOCCTAHOBJICHUE;
* OCHOBHBIX 3aKOHOB XMMHH: COXPAHEHUS MAaCChl BEILIECTB, IOCTOSHCTBA COCTaBa, IEPHUOJUUECKUIM
3aKOH;
* Ha3bIBATh: XUMUUECKHUE AJIEMEHTBI, COEIUHEHUS U3yUYEHHBIX KI1acCOB;
* 00BACHATH (PU3UYECKUI CMBICT aTOMHOIO (TOPSIIKOBOrO) HOMEpa XMMHUYECKOTO JJIEMEHTa,
HOMEPOB I'PYIIIbI U [IEPHOJa, K KOTOPBIM 3JIEMEHT IPUHAIEKUT B iepuoaudeckoit cucreme J. 1.
MeneneeBa; 3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB 3JIEMEHTOB B MPEEIaX MajblX MEPUOAOB U
[JIaBHBIX MOATPYII; CYHTHOCTh PEAKIMI HOHHOTO 0OMEHA;
*XapaKTEePHU30BaTh: XUMUYECKHE 3JIEMEHTHI (OT BOJOPOA /10 KAIbIIHsI) HA OCHOBE UX MOJOXKCHHS
B niepuoanyeckoil cucreme JI.11.MenzaeneeBa 1 o0coOEHHOCTEN CTPOCHUSI UX ATOMOB; XUMUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB;
* ONPEJEIIATh: COCTaB BEILECTB M0 UX (opMyraM, IPUHAJJIEKHOCTh BELUIECTB K ONpPEACICHHOMY
KJIACCY COEJUHEHM, TUIIBI XUMUUYECKUX PEAKIIUH, CTENIEHb OKUCIICHHSI 2JIEMEHTA B COEAMHEHHUSX,
THUIl XUMHAYECKOU CBSI3U B COEAMHEHMSIX, BO3SMOKHOCTD ITPOTEKAHNS PEAKIIUI
HOHHOT0 OOMEHa;
COCTaBJIATh: (POPMYJIBI HEOPraHWYECKUX COETUHEHUH M3YYEHHBIX KJIACCOB; CXEMbI CTPOCHHUS
atomMoB TiepBeIXx 20 srmeMeHTOB mepuoanueckoit cuctembl .M. MenneneeBa; ypaBHEHUs
XUMHUYECKHUX PEAKIIU;
* 00paIarbcsi ¢ XUMUYECKOU MOCYI0H U JIa00paTOPHBIM 00OPYI0BAHHUEM;
* BBIYMCIIATH: MacCOBYIO JIOJK0 XMMHMUYECKOTO 3JIEMEHTa HO (popMylie COeMHEHHs; MAacCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE; KOJMYECTBO BEIIECTBA, 00BEM MUIIM MACCY 110 KOJIMYECTBY BEIIECTBA,
00BbeMy MJIM Macce peareHTOB WM MPOIYKTOB peaKkiui;
Hcnonp3oBaHne MPUOOPETEHHBIX 3HAHUW M YMEHUH B MPaKTUYECKOW JEATENbHOCTH U
NOBCEHEBHOM JKM3HM JUIsl: Oe30macHOro oOpalleHHs C BellecTBaMM M MaTepHuajaMu;
HKOJIOTMYECKH TPaMOTHOTO MOBEAEHHUS B OKPYXKAIOLIEH cpelie; OLEHKU BIMUSHUS XMMHUYECKOTO
3arpsA3HEHUs] OKpYKarollel cpeibl Ha OPraHu3M YeJIOBEKa; KpUTHUECKOW OLIEHKH HHPOPMALIUHU O
BEIIECTBaX, UCMOJIb3YEMbIX B ObITY; MPUTOTOBJICHUS PACTBOPOB 33JAHHON KOHIIEHTPAIIUH.

. nonoxenue metamioB B [1.C.; Meramnnueckasi CBA3b, METAINIMYECKAs KPUCTAIIMUECKast
pelIeTKa;

. (u3nUecKre CBOCTBA METAILIOB.

. obmre xuMrdeckue cBoiicTea Me: BzauMogeiicteue ¢ HeMe, Bofoi, KHCIIOTaMH, COISIMH.
. KJIacCU(UKAILIUIO CIUIABOB HA OCHOBE YEPHBIX (UYT'YH M CTajb) M IIBETHBIX METAILJIOB,
XapaKTEePUCTUKY (PU3UIECKUX CBOMCTB METAILIOB.

. OCHOBHBIE CITOCOOBI TTONTy4eHus: Me B MPOMBIIIIEHHOCTH.

. BaKHENIIINE COSIUHEHHUS IETOUYHO3EMENILHBIX METAII0B

. XHUMHYECKHE CBOMCTBA aJJFlOMUHHS, Keje3a.



® OOBICHATH 3aKOHOMCPHOCTU H3MCHCHUS CBOICTB 3JIEMEHTOB-METAINIOB B npeaciax
TJIaBHBIX IIOATPYIIIL;

. XapaKTepU30BaTh CTPOCHUE U OOIINE CBOMCTBA METAJUIOB;

. ONUCHIBATh CBOMCTBA BBICIIUX OKCHUJIOB AJIEMEHTOB-METAJJIOB U COOTBETCTBYIOIIUX UM
OCHOBaHUIA;

. ONHUCHIBATh PEAKIIMM BOCCTAHOBIICHUSI METAJIJIOB U3 UX OKCHIOB;

. XapaKTepU30BaTh YCIOBHS U CIIOCOOBI IPEIYNPEXKICHUS KOPPO3UH METALJIOB,

. XapaKTEPU30BaTh CBOKMCTBA U 00JIACTH MMPUMEHEHUS METAJLTMYECKUX CIUIABOB;

° COCTABJIATL CXCMbI CTPOCHUSA ATOMOB JJICMCHTOB-MCTAJJIOB JIMTUSA, HATPUA, MArHu,
AITFOMUHMS, KK, KTbITHU);

. - OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB 3JIEMEHTOB-METAJUIOB B IIpeleiax
TJ1aBHBIX MTOATPYIIIL;

° XAPAKTCPHU30BATh XUMHUYCCKHUC CBOMCTBA METAJUIOB U UX COGI[HHGHHﬁ;

. ONKUCHIBATH CBSI3b MEXIY COCTaBOM, CTPOCHHEM, CBOMCTBAMHU BEILIECTB-METAIOB U HX
MMPUMCHCHHUCM,

. -HCIOJIb30BaTh MPUOOPETCHHbIE 3HAHUS W YMEHHSI B MPAKTHUYECKOH MAEATEIbHOCTH U

IIOBCETHEBHOM JKM3HM: JuIi Oe3omacHoro oOpameHuss ¢ Me, 35KOJOTHYECKH TI'pPaMOTHOTO
IOBEJICHUS B OKpYXXarolled cpene, KPUTHUECKOW OLEHKH HHGPOpMalMU O BelIeCTBax,
UCIOJIb3YEMBIX B OBITY

. 3alliChIBaTh ypaBHEHUs peakuui B3aumojnencteus ¢ HeMe, kucimoramu, consmu,
HCIIOJNIB3Ysl AJIEKTPOXUMHUYECKHUH sl HANIpsKEHN Me U1 XapaKTepUCTUKA XUMUYECKUX CBOMCTB
. OIKCBIBATH CBOMCTBA U 00JIACTH MPUMEHEHHS Pa3IMYHbIX METAJUIOB U CIUIaBOB

. COCTABJIITh CXEMY CTPOCHHMS aTOMA JKEJe3a;

. 3allMCBIBaTh YPaBHEHUS PEaKUMM XUMHUecKuX cBoicTB xeneza (OBP) ¢ obpazoBanuem
COCIMHEHUH C Pa3JINYHbIMU CTEIICHSIMU OKUCIICHUS;

. ONpeJieNaTh COeAMHEHHs, cofepkamme Honbl Fe?* u Fe3* ¢ moMomipio KayecTBEHHBIX
peaKkuuii

. o0palaTbecsi ¢ XUMUYECKON TOCyI0i 1 1Ta00paTOPHBIM 000pyI0BaHUEM;

. pacIo3HaBaTh OINBITHBIM IIyTE€M COEAMHEHUS METaJlI.

. nojoxxenue Hemetawios B [1.C. JI.M1.Menpeneena;

. ATOMHBIE XapaKTEPUCTUKH DJIEMEHTOB-HEMETAJUIOB, NIPUYUHBI M 3aKOHOMEPHOCTH HX
U3MEHEHUS B IIEPUOJAX U TPYIIAX;

. -0COOEHHOCTH KPUCTAIIINYECKOT'O CTPOEHHUSI HEMETAJIIOB;

. -CTpOEHHE aTOMOB-HEMETAJIIOB, (pU3MUECKUe CBOMCTRA.

. - CTPOEHHE aTOMOB I'aJIOT€HOB, CTETNIEHU OKUCIIEHUS, PU3NYECKUE U XUMHUYECKHE CBOWCTBA.
. -CBOWCTBA CEPHOM KUCIIOTHI B cBeTE npezacrasieHnil TO/L;

. -OKHMCIIUTENIbHbIE CBOMCTBA KOHII. CEpHOM KucaoThl B cBeTe OBP;

. -KaueCTBEHHYIO PEaKI1I0 Ha CYIb(aT-uoH.

. -pu3nyecKkue U XUMUYECKHE CBOMCTBA a30Ta;

. -KpyroBOpOT a30Ta B IIPUPOJE.

. - CTPOEHHUE MOJIEKYJIbl AMMHAKA;

. -JIOHOPHO-aKIIENTOPHBII MEXaHNU3M 00pa30BaHMs CBA3HM B MOHE aMMOHMS;

. -CBOMCTBa aMMHaKa,

. -CII0COOBI MOJIYYEHUS U PAcliO3HABAHUS aMMHaKa

. - CBOMCTBA KUCIOPOAHBIX COETMHEHUH a30Ta U A30THOW KMCJIOTHI KaK OKMCIATEIIS.

. - XapakTepu30BaTh CBOMCTBA YIVIEPOAA U DJIEMEHTOB IIOATPYIIIBLI YIIepoaa

. - CBOWCTBA, 3HAYEHUE COCIMHEHNH YIIIEpO/ia U KPEMHHMS B )KMBOM M HE)KUBOW MPUPOJIE.

. -COCTAaBJIATH CXEMBI CTPOEHHUS aTOMOB XMMUYECKUX JJIEMEHTOB ~-HEMETAILIOB;

. -J1aBaTh XapaKTEPUCTUKY dJIEMEHTaM-HeMeTaslaM Ha OCHOBE MX nojoxeHus B [ICX0;

. -00BSACHATH CXOJICTBO M Pa3JInYKMe B CTPOCHUHU aTOMOB 3JIEMEHTOB-HEMETAJIIOB,;

. - 00BACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB-HEMETAJIIOB;
. - XapaKkTepu30BaTb XUMUUECKHUE DJIEMEHTHI-HEMETAIUIBI MAJIBIX [IEPUOOB;
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. - OIHCHIBATH CBOMCTBA BBICIINX OKCUAOB XMUMHYECKUX DIIEMEHTOB-HEMETAJIOB MalIbIX
MEPHOJIOB, a TAK)KE OOIIME CBOMCTBA COOTBETCTBYIOIIMX UM KHCIIOT;

. -CpaBHUBATh HEMETAJUIBI C METAJUIAMU
. - COCTaBJIATh CXEMBbI CTPOEHHUSI aTOMOB I'aJIOTECHOB;

. -Ha OCHOBAHUU CTPOEHUS aTOMOB OOBACHATh H3MEHEHUE CBOICTB I'aJIOTCHOB B TPYIIIIE;

. -3aMKMChIBATh YPaBHEHUS peakiuid ¢ Touku 3peHus OBP

. -XapaKTEpHU30BaTh XUMUUECKHE DJIEMEHTBI TOATPYIIIbI CEPHI;

. -3alMChIBATh YPaBHEHUSI XUMUYECKUX PEaKIMi B MOJIEKYJISIPHOM U ¢ Touku 3peHust OBP
. - OINHKCBHIBaTh CBOMCTBa amMMuaka ¢ Toukd 3peHuss OBP wu ero ¢usnomnornueckoe
BO3/ICHCTBUE HA OPraHU3M

. - oOpamarbcs ¢ XUMUYECKOH MOCYI0H 1 1abopaTOpHBIM 000PYIOBAHUEM;

. -[10JIy4aTh U COOUPATh AMMUAK;

. -pacno3HaBaTh OIBITHBIM IIyTEM aMMHAK

. - COCTaBJIATh CXEMbI CTPOEHUS aTOMOB 3JIEMEHTOB IOATPYIIIBI YIIepoia

. - COCTaBJIATH (POPMYJIBI COEAMHEHUH yriiepoaa U KPEMHHS, HIUTIOCTPUPYIOLINE CBOWCTBA
KapOOHATOB U CHJIMKATOB

. -pacno3HaBaTh PaCTBOPBI KUCIIOT U ILEN0YEH, XJI0pUa-, Cyibdar-, KapOOHAT-UOHBI U HOHBI
aMMOHUS;

. - ONKCHIBaTh XHWMHYECKOE 3arpsA3HEHHE OKpYXarolled Ccpeapl Kak CJeICTBUE
IPOM3BOJICTBEHHBIX IPOLIECCOB, CIIOCOOBI 3aIUTHI OT 3arps3HEHUN

. HCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMSI W YMEHHUS B IPAKTUYECKOM JEATENbHOCTH U

MMOBCEIHEBHOM KU3HU ]IS
00BACHEHHUS XUMUYECKHUX HBHCHHﬁ, IPpOUCXOAIUX B IIPUPOAC, 6LITy " Ha ITPOU3BOJCTBC;

e JKOJOTMYECKH IPaMOTHOTO MOBEJICHHSI B OKPYKaIOIIEeH cpee;

e OLECHKM BIMSAHUS XMMHUYECKOTO 3arpsA3HEHUSI OKPYKAIOIIEW Cpellbl Ha OpPraHU3M 4YEJIOBEKA U
JIPYTHUE )KUBBIE OPTaHU3MBI;

o Oe3omacHOro oOpamieHusi C TOPIOYMMH W TOKCHYHBIMH BEHIECTBAMH, JabOpaTOPHBIM
000pyI0BaHNEM;

e KPUTUYECKOH OIEHKH JOCTOBEPHOCTH XUMHMUYECKOW MH(POpPMAalLUH, MOCTYMAOMEH U3 pa3HbIX
UCTOYHUKOB.

OcHoBHOE coaep:xaHue

8 knacc

Beenenue

[Tpeamer xuMuu. MeTopl MO3HAHUS B XUMMU: HAOJIIOAEHUE, SKCIEPUMEHT, MOJETUPOBaHUE.
HctouyHukn XuMu4yecko uH(pOpMaluy, €€ TOoJydyeHue, aHajdu3 U IPeACTaBICHUE €ro
pe3yibraroB. [ToHATHE O XMMHUYECKOM 3jeMeHTe U (opMax €ro CymecTBOBAaHHS: CBOOOIHBIX
aToOMax, MPOCThIX M CIOXHBIX BemiecTBax. [IpeBpamienus BemiecTB. OTIMYME XUMHYECKHX
peakuuii oT pu3nYecKux sBIeHUN. Posib XMMHUM B *KU3HM YenoBeKa. XeMouiaus 1 xemopoOus.
Kpatkue cBeieHns 3 HICTOPUU BO3HUKHOBEHHUSI U Pa3BUTHS XUMUU. POJIb OTEUECTBEHHBIX YUEHBIX
B CTaHOBJIGHUM XUMHUYECKOW Hayku — pabotel M. B. JlomonocoBa, A.M. bytneposa, /. U.
MenneneeBa. Xumudeckass CHMBOJIMKA. 3HAKM XMMHUYECKHX JJIEMEHTOB M MPOMCXOXKIACHUE HX
Ha3BaHU. Xumuueckue Gopmynbl. MHaekcsl n kodpduunueHTsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKyJIsipHass Macchl. [IpoBeneHne pacdyeToB MacCcOBOM JOJIM XHMHMYECKOTO 3JIEMEHTa B
BEIIeCTBE Ha OCHOBE ero ¢opmyisl. [lepuonnueckas cucrema Xumuueckux snemeHtoB Jl. .
MenneneeBa, ee CTpyKTypa: Mable U O0JIbIINE EPUObL, TPYIIIBI M oArpynnsl. [lepuonnyeckas
cucTeMa Kak CIpaBOYHOE MOCOOHE /Ui OTYUECHUs CBEIEHUN 0 XUMHUECKUX HJIEMEHTaX.
JMemounctpanuu. 1. Mogenu (mapocrepxuenble u Ctioapra—bpuriie6a) pa3nuuHbIX NPOCTHIX U
CJIOKHBIX BEILIECTB.

2. Komtekuusi CTEKIIHHOM XUMHYECKON nocyibl. 3. Koekiuss MaTepruanoB U U3IeIIUA U3 HUX
Ha OCHOBE aOMHUHHUA. 4. B3aumopeiicTBue MpaMopa ¢ KHUCIOTOM M NOMYTHEHHE M3BECTKOBOM
BOJIBI.
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Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (opMa CyIIECTBOBAaHUSI XMMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEJCHHSI O CTPOCHHUHU
aToMoB. JloKa3aTenbCcTBa CIOKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna. [lmanerapnas
MO/IEJIb CTPOCHUS aTOMA.

CocTtaB aTOMHBIX f7€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAs aTOMHas Macca. B3aumocBs3b
MOHATUH «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Macca.

M3MeHeHne yncia IpoTOHOB B SIpe aTOMa — 00pa30BaHHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
H3meHeHue dncia HEHTPOHOB B siApe aTtoMa — oOpa3oBaHue wu30TomnoB. CoBpeMEHHOE
OIpe/IC/ICHUE TOHATUS «XUMUYECKUH 3i1eMeHT». M30Tomnbl Kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XUMHYECKOIO 3JIEMEHTA.

OnexTpoHbl. CTpo€HHE >JIEKTPOHHBIX YPOBHEH aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MallbIX
nepuo1oB. [loHsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema XuMH4Yeckux anemeHToB [l. M. MenneneeBa u CTpO€HHE aTOMOB —
buznyecKuit CMBICI MOPSIIKOBOIO HOMEpa 3JIeMEeHTa, HoMepa I'PYIIIbI, HOMEpa NepUoa.
M3MeHeHune uncia 3JIeKTPOHOB Ha BHELTHEM JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOT'O AJIEMEHTA
— oOpa3oBaHHe TOJOKUTEIbHBIX M OTPUIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU
METaJIJIOB U HeMeTaJIoB. [IpyunHbl H3MEHEHUsI METANINYECKUX U HEMETANINYECKUX CBOMCTB B
nepuoAax u rpymnmnax. O6pasoBanue 6uHapHbIX coequHeHui. [TonsaTre 00 HOHHOM cBA3H. CXEMBI
00pa3oBaHusi MOHHOM CBSI3U.

BzaunmopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEX1y c000i — o0pa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI MpPOCTBHIX BemiecTB. KoBaleHTHas HEMOJSpHAas XUMHYECKasl CBA3b. DJIEKTPOHHBIE U
CTPYKTypHBIe QopMyibl. BlaumoneiicTBue aTOMOB HEMETAIIIOB MEXKIY cOO00i — oOpa3oBaHue
OMHApHBIX COCAMHEHUN HEMETAIIOB. DJIEKTPOOTPULIATEIbHOCTh. KoBaneHTHas MOsipHas CBSI3b.
[TonsiTvie 0 BaJICHTHOCTH KaK CBOMCTBE aTOMOB OOPa30BbIBATH KOBAJIEHTHBIE XUMUYECKHE CBSI3U.
CocraBnenue ¢popmMyn OMHAPHBIX COSIWHEHHUN MO BaJICHTHOCTH. HaxoKIieHHe BaJI€HTHOCTH TI0
dbopMynie OMHAPHOTO COEMHEHUS.

B3aumoneiicTBre aTOMOB METAJIOB MEXKTy CO00I — 00pa3oBaHNE METAUIMUECKUX KPUCTAJIIOB.
IToHsATHE O METATUIMYECKON CBS3H.

JdemoncTpaumu. Mozienmn  aTOMOB ~ XMMHUYECKMX 3JeMeHTOB. Ilepuonuueckas cucrema
xumuyeckux sneMmeHToB [I. M. MenaeneeBa (pasnuunsle ¢opmbl). M3rotoBieHue monenent
MOJIEKYJl OMHapHbIX coequHeHui. M3rotoBineHne Monaenu, WUIIOCTPUPYIOLIEH CBOMCTBA
METaJUIMYECKON CBSI3U.

IIpakTuyeckne padornl 1. IlpaBuna TexHukM Oe30macHOCTH TMpU PabOTE B XUMHUYECKOM
kabunete. [Ipuembl oOpaimieHuss ¢ 1TabOpPaTOpHBIM OOOpPYIOBAaHHMEM M HarpeBaTeIbHBIMU
npudopamu.

KonTtpoabHnas padora 1 no teme: « ATOMbI XUMHUYECKUX 3JIEMEHTOB)

Tema 2 IlpocTsle BelecTBa

[Tono>xeHne MeTaI0B U HEMETAIIOB B [leprnoandeckoli cucTeMe XUMHUYECKHUX DJIEMEHTOB

. U.MenneneeBa. Baxxneiiive mpocThie BEIIECTBA — METAJUIBI (KeJie30, ATFOMUHUMN, KaJIBIIHH,
MarHuii, HaTpuil, kanmii). OOmmue ¢Qusnyeckre cBoiicTBa MeTaUIoB. BakHeiimume mnpocTbie
BEII[ECTBA-HEMETAJIJIbI, 0Opa30BaHHBIE aTOMaMM KHCIIOPOJa, BOJAOPOAA, a30Ta, cephl, docdopa,
yraepoaa. MosekyIbl IpOoCThIX BEIECTB-HEMETAIIIOB — BOAOPOJA, KUCIOPOAA,

azoTa, rajgoreHoB. OTHOcuTeNbHas MoJjeKkyispHas Macca. CriocOOHOCTh aTOMOB XMMHUYECKHUX
AJIEMEHTOB K OOpa30BaHMIO HECKOJBKHX MPOCTHIX BELIECTB — AIJIOTPONUS. AJUIOTPOIHBIE
Monupukanuu kuciaopona, Qocdopa, oigoa. MerauMmueckne M HEMETAIMYECKUE CBOMCTBA
IPOCTBIX BemecTB. OTHOCUTENBHOCTD 3TOTO MOHATHS.

Yucno Asorampo. KommyectBo BemectBa. Moabs. MomsipHas macca. MomsipHbiid  00beM
ra3o00pa3HbIX BemiecTB. KpaTHbie eMUHUIBI U3MEPEHHUST KOJTMYECTBA BEIIECTBA — MUJUIUMOJb U
KUJIOMOJIb, MWJUIMMOJISIPHAs W KWJIOMOJISIpHAs MacChl BEIIEeCTBA, MWUIMMOJISPHBIA U
KUJIOMOJISIPHBIA 00BeMbI ra3000pa3HbIX BEILIECTB.

PacudeTsl ¢ ncronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MAccay, «MOJISIPHBIH
00BEM I'a30B», «UUCIIO ABOTAIPOY.
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JemoHcTpanun. O3HaKOMJIGHHE € KOJUIEKIMEH MeTaioB. O3HAKOMJIEHME C KOJUICKLHEH
HEMETAJUIOB.

KonTpoubnas padora 2 no teme: « I[IpocTeie BeuecTBa

Tema 3. CoennHeHUSI XUMHYECKHX JIEMEHTOB

Crenenp okucieHusi. CpaBHEHHUE CTEIIEHU OKHUCIIEHUS M BajleHTHOCTU. OmnpejeneHue CTEeNneHu
OKHCJICHUS 3JIEMEHTOB B OMHApHBIX coequHeHusX. CocTaBieHue Gopmyi OMHApHBIX COETUHEHUH,
o0mmmii croco0 ux Ha3BaHWM.

bunapHble coeiMHEHHS METaUIOB M HEMETaJUIOB: OKCHJbI, XJOPUAbI, CYIb(GUIbl U Tp.
CocraBnenue ux ¢opmyi. bunapHbeie coeAMHEHUS] HEMETAIJIOB: OKCHJIBI, JIETYYHE BOJIOPOJIHBIC
COEIMHEHMS, UX COCTaB U Ha3BaHus. [IpencTaBurenu OKCUI0B: BOAA, YIIIEKUCIbIN ra3, HerameHas
u3BecTsh. lIpencraBurenn neTydynx BOAOPOIHBIX COSAUHEHUN: XJIOPOBOIOPO] U AMMHAK.
OcHoBaHHUsI, MX COCTaB W Ha3BaHusA. PacTBopumocTh OcHOBaHMII B Boje. llpencraBurenu
1IeJI0uei: TUAPOKCUABI HATpus, Kaiaus U Kanblus. [loHsTue o0 mHAMKATOpax U KaueCTBEHHBIX
peakumsx.

Kucnotsl, ux coctaB u HazBanus. Knaccudukamus kucnot. IlpeacraButenu KUCIOT: cepHas,
conmsiHas, azorHas. [lonstme o mkanme kucioTHocTd (mkamna pH). M3Menenue okpacku
WUHJUKATOPOB.

Conu Kak NMpou3BOJIHbIE KUCIOT U OCHOBAHMI, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTH cojiell B
Bozie. [IpencraBurenu comneii: xopua HaTpusi, KapOoHAT U GochaT KabIusl.

AMop(dHBIE 1 KPUCTAJUINYECKUE BEIIECTBA.

MexmonexyspHble B3auMOAeHCTBUS. THUITBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTB
BEILECTB OT THUIOB KPUCTAIUNIMYECKUX PEIIETOK.

Uucteie BemecTBa u cMecu. [IpuMepsl KUIKHX, TBEpABIX M ra3000pa3Hbix cMmeceil. CBoiicTBa
YHCTBIX BelIeCTB U cMmeceil. Mx coctaB. MaccoBas u oObeMHasl J10JIW KOMIIOHEHTa CMECH.
Pacuersl, cBsi3aHHBIE ¢ UCIIOJIB30BAHUEM TOHSATHUS «I0JIS.

JemouncTpanuu. OOpa3ipl OKCHIOB, KHCIOT, OCHOBAaHUHN U cojeil. MoJienu KpuCTaIITMYeCKUX
pelIeToK XJIOpHaa HaTpus, anMasa, okcuga yriepoaa (IV). KucnoTHo-1enounbie HHANKATOPHI,
WU3MEHEHHE MX OKPACKH B Pa3IM4YHBIX Cpelax. YHUBEPCAIbHBII MHIUKATOp U U3MEHEHHE €ro
OKpacKH B pa3nuHbIX cpenax. [kama pH.

JlabopaTopHble onbIThl. O3HaKOMIIEHHUE €O CBOMcTBaMM ammuaka. Onpenenenue pH pactsopos
KHCJIOTHI, Iiesioun U Boabl. Onpenenenrne pH TMMOHHOIO U S0JI04HOTO COKOB Ha Cpe3€ IUIO/I0B.
O3HakoMJIEHHE C KOJUIEKIHEN cosieil.O3HaKOMIIEHHE C KOJUIEKLIMEH BELIECTB C Pa3HbIM TUIIOM
KPUCTAJUIMYECKOW  pemeTku.  M3roroBneHue  Mojaeleld  KPUCTALUIMYECKMX  PEIIETOK.
O3HakoMIIeHHE ¢ 00pa3LioM FOPHOI MOPOIBI.

IIpakTuyeckne padorsl 2. [IpurororieHue pacTBopa caxapa W pacdyeT ero MacCOBOM JIOJIH B
pacTBope

Tema 4. U3meHeHNnsl, NPOUCXOASIIINE C BelleCTBAMHA

[TonsiTve sABIEHUH, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOSAIINMH C BEIIECTBOM.

SIBneHns, cBsI3aHHBIEC C U3MEHEHNEM KPUCTAJUNINYECKOTIO CTPOEHUS BEIIECTBA IIPHU IIOCTOSIHHOM €TI0
coctaBe, — (Qu3uueckue sBIeHUA. DHU3NUECKUE SBICHUA B XUMHUHU: JAUCTHIUIALMNA,
KpUCTAJIJIN3a1Msl, BhITapHBaHUE U BO3TOHKA BEIIECTB, PHIBTPOBAHHE U LIECHTPU(YTHPOBAHUE.
SIBneHus1, CBA3aHHBIE C N3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUUYECKUE peakuuu. IIpusHaku u
YCIIOBUS MIPOTEKAHUS XUMUUECKUX peakiuil. Brinenenne TerioTsl U cBeTa — peakluy FOpeHHsl.
[TonsiTHE 006 9K30 - U SHIOTEPMUUECKUX PEAKIIHIX.

3aKOH COXpaHEHUsT MacChl BelecTB. XHMHYECKHE YpPAaBHEHMS. 3HAUCHUE MHICKCOB U
ko3 PunnentoB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEaKIHi.

PacueTsl 1o XuMu4yecKnM ypaBHEHUsAM. PelieHne 3a1a4 Ha HaX0KIEHHE KOJINYECTBA, MAaCChl WIIH
o0beMa MPOIyKTa peakiiy Mo KOJIMYECTBY, Macce Wik 00beMy HCXOJHOTO BellecTBa. PacueTs ¢
WCITOJIb30BAaHNUEM ITOHATHS <«JI0JIs1», KOT/1a NCXOTHOE BEIIECTBO JJaHO B BUJE PACTBOPA C 33aIaHHON
MacCOBOH J0JIEN pACTBOPEHHOI'O BEILECTBA UIIU CONEPIKUT ONPEIAEICHHYIO OO IPUMECEH.
Peakuuu paznoxenus. IIpeactaBieHre O CKOPOCTH XHMHUYECKMX peakuuil. Kartanuzatopsl.
®epmenTsl. Peakunu coenunenns. Karanutuyeckne n HEKaTAIMTHUECKUE PEAKLIUU, 00paTUMbIe
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U HeoOpaTuMble peakiuy. Peakiun 3amenienus. Psij akTHBHOCTH METalIOB, €T0 UCIIOJIb30BaHHE
JUIS TPOTHO3UPOBAHUSL BO3MOYKHOCTH ITPOTEKAHUS PEAKLMM MEXIy METallaMH M KUCJIOTAMH,
peaklyii BBITECHEHMS OJHUX METAJJIOB U3 PAaCTBOPOB UX COJICH APYIMMH MeTajulaMu. Peaknun
oOMeHa. Peakuuu HeliTpanu3anuu. Y cJI0BUs IPOTEKaHUs peakiiii oOMeHa B pacTBOpax J0 KOHIIA.
TuIbl XMMUYECKUX pEaKLUi Ha IIPUMEpPE CBOMCTB BOJbIL. Peaknus pasioxeHus — 3JIEKTPOIIU3
BOJbl. Peakuuu coequHeHuss — B3aMMOJICHCTBHE BOJBI C OKCHJAMHM METAJUIOB U HEMETAJIOB.
VYcnoBue B3auMOJICHCTBUS OKCUIOB METAJUIOB U HEMETAJIOB ¢ BOAOM. [ToHsTHE «TUIPOKCUIBIY.
Peakuuu 3amMenenuss — B3auMOJEUCTBUE BOJbI ¢ MeTaulamMu. Peakuuu oOMeHa — THIIPOJIHU3
BELIECTB.

HMemoncTpanuu. [Ipumeps! pusnueckux sBICHUN: a) TiaBiaeHUe napaduHa; 0) BO3TOHKA MO0Ja
i OEH30MHOM KUCIIOTHI; B) PACTBOPEHHE OKPAILICHHBIX COJIeH; T') Andy3ust JymMCThIX BEIIECTB
C TOpsIled JaMIOYKW HakajauBaHUs. [IpuMepbl XUMHUECKHUX SIBJICHHI: a) TOpEeHHE MarHus,
docdopa; 0) B3aUMOACHCTBHE CONSIHOW KHUCIOTHI C MPaMOpPOM WM MEIIOM; B) IOTYYCHHE
ruapokcuaa Meau (II); 1) pacTBopeHHME MONYYEHHOTO THUIPOKCHIA B KHUCIOTax; M)
B3aumojeiicteue okcuga meau (II) ¢ cepHoil KUCIOTOM TpH HarpeBaHUU; €) PpPa3IOKEHUE
NepMaHraHaTa Kalus; ) pa3jioxKeHue MepoKcuaa

BOJIOpOJIa C IIOMOINBIO JHMOKCHJIA MapraHima M Karajasbl KapTodens WIM MOPKOBH; 3)
B3aMMOJICCTBHE Pa30aBICHHBIX KHCIOT C METAJIJIAMH.

IIpakTyeckue padorsl 3. [IpU3HaKU XMMHUYECKUX PEAKLIUM.

Kontpoabnas padora 3 no teme: «/3MeHeHHs1, MPOUCXOALIUE C BELIECTBAMU

Tema 5. PactBopenue. PactBopbl. CBOlCTBa pACTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢usnko-xumuueckuil npouecc. [loHsTue 0 ruapaTax M KpuUCTAIIOTHApATAX.
PactBopumocTs. KpuBble pacTBOpUMOCTH KakK MOJENb 3aBUCUMOCTH PacCTBOPUMOCTU TBEPJBIX
BELIECTB OT Temmeparypsl. HachlllleHHbIE, HEHACBHIIEHHbIE M IEPECHIIIEHHBIE PAacTBOPBI.
3HaveHHe pacTBOPOB JIJIsl IPUPOJIBI U CETBCKOTO XO3MCTBRA.

[TonsiTie 00 SJEKTPOIUTUYECKON TUCCOLMALMU. DINEKTPOIUTHI U HEINEKTPOIUTHL. MexaHu3M
JUCCOLMALMN 3JIEKTPOIIUTOB C Pa3IMYHBIM XapakTepoM CBs3H. CTENeHb AJIEKTPOIIMTUYECKON
nucconranuu. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

OcHOBHBIE [T0JIOKEHUSI TEOPHH AJIEKTPOIUTHUECKON Tucconnanuu. IoHHbIE ypaBHEHUS peaKIIui.
Peakiiun oOMeHa, naymue 10 KOHLA.

Krnaccudukanms HOHOB U UX CBOMCTBA.

Kucnorsl, ux xknaccudpuxanus. Jluccommanus KHCIOT M HMX CBOMCTBAa B CBET€ TEOPUHU
AIIEKTPOJINTUYECKOW — JuccolManuu. MONeKynsipHble ¥ HWOHHbIE YpaBHEHHUS peakLui.
B3aumoneicTBiue KHUCIOT € MeTalulaMU. OJIEKTPOXMMUYECKUH PpAJl HaNpsHKEHUH METaJuIoB.
B3aumoneiicTBue KMCIOT C OKCHIaMU MeTaioB. B3aumoaeiicTBie KUCIOT ¢ OCHOBaHUSIMH —
peakuus HeWTpanuzauuu. BzaumopeiictBue kucinor ¢ comsMu. Mcmonb3oBaHue TaGIUIBI
PacTBOPUMOCTH Il XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kiaccugukanus. Jlucconmanuss OCHOBaHUN M MX CBOHCTBA B CBETE€ TEOPUHU
ANEKTPOJIUTUYECKON aucconuanuu. B3aummoaeicTBrue OCHOBAaHMM ¢ coisiMH. Mcronb3oBaHHe
TAaOMUIBI  PAaCTBOPUMOCTH Ui XapaKTEPUCTUKU  XMMHUYECKMX  CBOMCTB  OCHOBaHUIl.
BzauMoaeiicTBre nienouen ¢ OKCUIaMU HEMETAJIOB.

Conmu, ux paucconManys M CBOHCTBA B CBETE€ TEOPUM DIIEKTPOJUTHYECKON JHMCCOLMALINU.
B3auMogeiicTBre coseil ¢ MetaiiaMu, 0OCOOCHHOCTH 3THX peakiuil. BzaumopaeiicTBue coneit ¢
coisimu. Mcrnonbp3oBaHue TaONUIbI paCTBOPUMOCTH JJISI XapaKTEPUCTUKU XMMUYECKHX CBOWCTB
COJIEH.

O6o00611eHne cBeleHni 00 OKcHax, UX KiIaccu(UKauu U CBOWCTBAX.

['eHernyeckue psapl MeTala M HeMeTala. [eHeTHueckas CBA3b MEXIy KilaccaMu
HEOPraHMYECKUX BEILECTB.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

Onpenenenue creneHeil OKUCIEHUS IS JIEMEHTOB, OOPa3yIOIIMX BEIIEeCTBA Pa3HbBIX KIJIACCOB.
Peakuuu unOHHOrO OOMEHa W OKHCIMTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu. OKUCIUTENb U
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BOCCTAHOBUTEJb, OKHCIEHHE W BoccTaHOBieHHE. (COCTaBlIeHUE YpaBHEHUM OKHUCIUTEIIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA METOJOM SJIEKTPOHHOTO OaaHca.
CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB M HEMETAJIJIOB, KMCIIOT U COJIEH B CBETE€ OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUH.
JeMoHcTpanuu. B3aumoielicTBrue pacTBOPOB XJIOpU/Ia HATpHsl U HUTpata cepedpa. [lomydenue
HEpPaCTBOPUMOTO THAPOKCUA U B3aUMOJICUCTBUE €r0 ¢ KUCJIOTaMHu. B3auMoaencTBue KUCoT C
OCHOBaHMSMH. B3aumoaelCcTBHE KHCIOT C OKCHIAaMH METaLUIOB. B3amMopaelcTBue KHUCIOT C
MeTaulaMH. B3amMopaeicTBHEe KHCIOT C COJIMU. B3amMonelicTBHe IIenodeld ¢ KHCIIOTaMH.
BzauMmogneiicTBue mienouer ¢ OKCHIAMHM HEMETaIoB. B3aumoaeicTBHE IENIOoYeil C COJISIMH.
[TonydyeHrne W CBOMCTBA HEPACTBOPUMBIX OCHOBaHHU. B3ammojeicTBHe OCHOBHBIX OKCHJIOB C
KHCIIOTaMH. B3auMozeiicTBe OCHOBHBIX OKCHIOB C BOJIOH. B3auMopeicTBHe KHCIOTHBIX
OKCHIOB C IIEJIOYaMH.
IpakTuyeckne padorbl 4. VYCiIOBHUS TEYEHUS XUMHUYECKMX PEAKIMH MEXIy pacTBOpaMu
3JIEKTPOJIUTOB /10 KOHIIA.
5. PemieHne sKCiepUMEHTANIBHBIX 3a1a4.
HUTorosasi KOHTpPOJIbHAsI padoTa 32 Kypc XuMuM 8 Kiacca

I[IpeaMeTHBIMHM pe3yabTaTaAMHM HW3Y4YCHUs TNpeaMera «XUMHs» SBISIOTCS CIEAYIOIINE
YMEHUSA:
Tema: «Beenenune B xumuio. Ilpeamer xumum»

BrinyCKHHMK HayuuTCA:

» PackpeiBaTh CMBICI OCHOBHBIX IIOHSITHH: BEIIECTBO, XUMHUYECKHA  DJIEMEHT,
OTHOCHUTEJIbHAS aTOMHAs ¥ MOJICKYJISIpHAsi MacChl;

» Ha3bIBaTh XUMHYECKHE DJICMEHTHI,

» BBIYHCIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB, a TaKKe
MAaCCOBYIO JOJIF0 XMMUYECKOr0 3JIEMEHTA B COCAMHEHUAX I OUEHKU UX MPAKTUYECKOMN
3HAYUMOCTH;

» coOxroaaTh MpaBuiIa TEXHUKU 0€30MTaCHOCTH TIPU IIPOBEJCHUH HAOJFOICHUN U OIBITOB

BhINyCKHHMK OJIyYUT BO3MOKHOCTh HAYYHUThCS:

»  OMNpEACIATh POJIb PA3TUYHBIX BEIIECTB B MPUPOJIC H TEXHHKE;

» XapaKTepH30BaTh METOJIbI XUMHUECKOW HAYKH (HAOII0ICHHE, CPAaBHEHUE, SKCIICPUMEHT,
WU3MEPEHHE) U UX POJIb B TIO3HAHUHU TTPUPOIBI

Tema: «KATOMBbI XUMHYECKHX 3JIEMEHTOB»

BrInyCKHUK HAayuuTCSA:

» PackpbiBaTh CMBICII OCHOBHBIX TOHSATHI: aTOM, W30TONbI, XHMHUYECKas CBS3b,
ANEKTPOOTPULATEIBHOCTD;
OOBsICHATH GU3UYECKUI CMBICI ITOPSIIKOBOTO HOMEPA dJIEMEHTa, HOMEpa TPYIIILI, HOMepa
Meproa;
COCTaBJISITh CXEMbI CTPOEHHUs aTOMOB INEpBbIX 20 3JEMEHTOB MEPUOJUUYECKON CHCTEMBI
JI.1.MeHnneneena;
pasznuyaTh BUJIBI XMMUYECKOMN CBA3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HETIOJIAPHYIO U METAJUTMYECKYIO;
M300paxaTh JIEKTPOHHO-UOHHBIE (OPMYIBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKUMU
CBSI3SIMU PA3HOrO BUJIA.

BhINyCKHHMK TOJIyYUT BO3MOKHOCTh HAYYUThCS:

» 0CO3HaBaTh 3HAYCHHE TEOPETHYCCKUX 3HAHWHA JUISI MPAKTHICCKOW JEATCIBHOCTH
YeJIOBEKa;

» OIKCHIBaTh H3yYCHHBIC OOBEKTHI KAK CUCTEMBI, IIPUMEHSIS JIOTHKY CUCTEMHOT'O aHAJIA3a

Tema: «IIpocTbie BemecTBa»

BrinyckHUK HAayunuTCS:

»  KJIacCU(PUIMPOBATh XUMHYCCKHE OSJEMEHThI HAa METaJIbl, HEMETaJUlbl, WHEPTHBIC
AIIEMEHTHI (Ta3bl) JUIsl OCO3ZHAHUS BAXXHOCTH YIOPSTIOYEHHOCTH HAYYHBIX 3HAHUI;

» BBIYHCIATH KOJMUYECTBO BEIIECTBA, 00BEM WIIM MAaCCy 10 KOJHUYECTBY BEIECTBRA,

vV VYV V¥V V¥V
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BBIHYCKHI/IK IIOJIYYHUT BO3MOKHOCTb HAYYHUTHCS:

>

>

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEICTBA YCTHOU U
NHCEMEHHOW KOMMYHUKAIIUU NP PadOTe C TEKCTAMHU YUCOHUKA U JTOTIOIHUTEIbHON
JUTEPATypOid, CIIPAaBOYHBIMH TAOIUIIAMU;

HPOSIBIISITH TOTOBHOCTD K YBR)KEHHIO HHON TOUKH 3PEHHS IIPU 00CYKIECHUH PE3yIbTaTOB
BBITIOJIHEHHOH paboThI

Tema: «CoennHeHHS XUMHYECKHX JIEMEHTOB
BrinnyckHMK HayduTes:

>
>

ONPEACNIATh CTENEHb OKUCIICHUS PJIEMEHTA B COCIUHECHUSIX;

OHpelleJISITB HpI/IHa[[JIe)KHOCTL BCIICCTB K onpeneneHHOMy Knaccy HCOpI‘aHI/I‘-IeCKI/IX
BCILIECTB;

pastanb 3KCHepI/IMeHTaJIBHO KHUCIIOTBI H H.IéJIO‘-II/I, HOHL3y51CB I/IH[[I/IKaTopaMI/I;
O0CO3HABaTh HEOOXOIUMOCTh COOJIIOJCHHS Mep O€30MacHOCTH TMpU  OOpalieHuu ¢
KHCJIOTAaMH U IIEJI0YaMH.

BBIABJISITh 3aBUCMMOCTh CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAUIMYECKUX PEIIETOK:
HOHHBIX, AaTOMHBIX, MOJIGKyJI?IpHI)IX, METAJIJIIMYCCKUX

MIPUTOTOBJISITH PACTBOPHI C OMPEICTIEHHON MAaCCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA;
COCTAaBJIATH q)OpMYJH)I HeOpFaHI/I‘{eCKI/IX COGI[I/IHGHI/IfI I10 CTCIICHAM OKUCICHUS 3JICMCHTOB,
a TakXKe 3apsAjaM MOHOB, yKa3aHHBIM B TaONMIle PACTBOPHUMOCTH KHCIOT, OCHOBaHHUM U
CoJIeH;

BBIHYCKHI/IK MOJIYYHUT BO3MOKXHOCTb HAYYUTHCS:

>

HCIIOJBb30BaTh HpI/IO6peTeHHLIC 3HAaHUA 1 YMCHUSA B HpﬁKTH‘-IGCKOfI JACATCIIBHOCTHU U
HOBCGI[HeBHOI‘/'I JKU3HU JJISL IIPUTOTOBJICHUA PACTBOPOB SaﬂaHHOﬁ KOHOCHTpPAIHH.

Tema: «M3MeHeHusl, IPOUCXOASIIME C BelleCTBAMU»
BbinmyckHUK HayduTCs:

>
>
>
>

IPUBOJIUTH PUMEPHI XUMUYECKUX MTPOLIECCOB B PUPO/IE;

n300pakaTh CyIIHOCTh XUMHUUECKUX PEAKIIUI C TOMOIIBI0O XUMUYECKHX YPAaBHEHUM;
OOBSACHATH Pa3JINYHbIE CLIOCOOBI KiTacCU(DUKAIIMM XUMHUUECKUX PEaKIIMIA;
POBOJIUTH XMMUYECKHE OTIBITHI U HKCIIEPUMEHTHI U OOBSCHATH UX PE3yJbTaThl;

BBIHYCKHI/IK TTOJIYYHUT BOSMOKHOCTb HAYYHUTHCS:

>
>

MIOHUMATh POJIb XUMUYECKUX MPOLECCOB, MPOTEKAIOIINX B MPUPOJIE;
rPaMOTHO 00pamaThCs C BEMIECTBAMHU B MIOBCEIHEBHOM JKU3HHU.

Tem: «PacTBopenune. PacTBopbl. CBOMCTBa PACTBOPOB 3JICKTPOJIHTOB)
BelIlTyCKHHMK Hay4dnTCA:

>

YV V

vV VYV V¥V V¥V

pacKpbIBaTh CMBICI OCHOBHBIX TOHSITHI: pPAaCTBOPBI, SJIEKTPOIUT M HEIJIEKTPOIHUT,
ANEKTPOJIUTUYECKAS JUCCOLMAINS; OKHCIUTEIh W BOCCTAHOBHUTENb, OKHUCJICHHE U
BOCCTaHOBJICHUE

OOBSACHATH CYIIHOCTh PEAKIINI HOHHOTO 0OMEHA;

KJIaCCU(UITUPOBATH OKCHJIBI U OCHOBAHUS MO CBOMCTBAM, KUCJIOTHI U COJIH 110 COCTaBY;
COCTABJISITh YPABHEHHUs JJIEKTPOJIUTUYECKON IUCCOLMALMU KHUCIOT, IIEJIOYEH, COJEH;
MOJIHBIE M COKpall€HHbIE MOHHBIE YpaBHEHMsI peakinuid O0OMEHa; ypaBHEHHUS
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIHA;

COCTaBIISITh YPAaBHEHUS PEaKIUid, COOTBETCTBYIOIIUX MOCIEI0BATEIHHOCTH («IIETIOYKE)
npeBpameHHﬁ HCOPraHNYCCKUX BEIICCTB Pa3JIMYHBIX KJIaCCOB;

HA3bIBaTh OOIIME XUMHYECKHE CBONCTBa, XapaKTepHbIE [JIsl KaXJIOTO M3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

NPUBOAUTH  HPUMEPHl  peakUuil,  MOATBEPKIAOIIMX  XMMHUYECKHE  CBOMCTBa
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUI U COJIEH;

COCTaBIISITh OKUCIUTEIHLHO-BOCCTAHOBUTENBHBINA OallaHC (M1 M3YUEHHBIX PEakIuii) mo
MNPEAIOKCHHBIM CXEMaM peaKHI/Iﬁ U OIpCACIATL BCHICCTBO-OKUCIUTEIL W BEHICCTBO-
BOCCTAHOBUTEJb B OKUCIUTEILHO-BOCCTAHOBUTENIbHBIX PEAKIIUSX;
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» TPOBOMTH JIAOOPATOPHBIC OMBITHI, MOATBEPIKIAIOIINE XUMHUECKUE CBOMCTBA OCHOBHBIX

KJIACCOB HEOPTaHMYECKHUX BEIIECTB;
BrInyCKHHMK TOJIyYUT BO3MOKHOCTb HAYYUThCSI:

» COCTaBJISITh MOJICKYJIIPHBIC W TOJHBIC WOHHBIC YPABHCHHS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

» TPHBOJIUTH MPUMEPHI PEAKIUH, TOITBEPKIAOIINX CYIIIECTBOBAHUE B3aUMOCBSI3H MEXK]TY
OCHOBHBIMH KJIACCAMH HEOPTraHUYECKHUX BEIIECTB;

» UCIOJIb30BaTh NPUOOPETEHHBIC KIFOYEBbIC KOMIICTCHTHOCTH ITPH BBIITOJIHEHUHT
UCCJICIOBATEILCKUX TIPOSKTOB 110 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOTYUYCHHS U
pacro3HaBaHus BEIIECTB;

» BBUBISITH CYIIECTBOBAHHE TEHETUYCCKOW B3aMMOCBSI3H MEXIY BEIICCTBAMH B PSIY:
MPOCTOE BEUIECTBO — OKCHJI — THAPOKCU] — COJIb;

9 kjacc

BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XUMUYECKUX PeaKkuui
Hepuoauveckuii 3akon u Ilepuogmueckas cucrema xumuuyeckux 3viemenros /I M.
MennaeeeBa

XapakTepucTHKa 3JIEMEHTAa 10 €ro NOJIOKEHHI0 B llepmogumyeckoil cucTeME XHUMUYECKUX
sneMmeHToB [[. . MenneneeBa. CBoICTBa OKCHUJIOB, KUCJIOT, OCHOBAaHUM U COJIEH B CBETE TCOPUU
ANEKTPOJIUTAYECKON JUCCOLMALIMN U OKUCICHHUS-BOCCTAHOBJICHUS.

[TonsiTHEe O MEpeXOAHBIX AIeMeHTaX. AM(DOTEpHOCTh. [ eHETHYECKUH PsIJT IEPEXOTHOTO JIEMEHTA.
Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3imeMeHToB 1. 1. Menneneesa.
XuMuueckasi opraHu3anus >KMBOM U HEKUBOW MPUPOJIbI. XUMHUYECKUN COCTaB siApa, MAaHTUH U
36MHOM KOpbl. XUMHUYECKHE OJJEMEHThl B KIETKAaxX JKHUBBIX OpraHu3MoB. Makpo- wu
MUKPOIJIEMEHTHI.

OO0o01IeHne CBEJICHUN O XMMHUYECKHX peakiusax. Kiaccupukaius XUMAYECKUX PEaKIUil 1o
pa3IMYHBIM IPU3HAKAM: UHCJIO M COCTaB PEarupyroluX U 00pa3yoxcs BEIIeCTBY, «TEII0BON
addeKT», «HampaBICHUE», «U3MCHCHHUE CTCICHEH OKHCICHUS D3JIEMEHTOB, OOpa3yrOIIHX
pearupyrolue BeIIecTBa», «(a3a», «HUCHOIb30BaHHE Karamuzaropa». [loHsATHE O cKopocTh
XUMUYECKON peakiny. PakTopsl, BIUSAIOMIME HA CKOPOCTh XMMUYECKUX peakiui. Karanuzaropsl
U Katanu3. IHruouTopsl. AHTHOKCHIAHTHI.

JemoncTpanuu. Paznuunsie ¢hopmsl Tabmunel . U.MenaeneeBa. Monenu aToMOB 3JIEMEHTOB
1—r0 mepuonoB. Mojenb CTpOeHHs 3e€MHOro Imnapa (MOmepeyHbId pas3pes3). 3aBUCUMOCTH
CKOPOCTH XMMHYECKON PEAKIMU OT MPUPOJIBI PEarupyroiiuX BEHIECTB. 3aBUCUMOCTb CKOPOCTH
XMMUYECKOM pEeaKIMU OT KOHIIEHTPALlUU PEAruPYIOIIMX BEIIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEaKIUU OT IUIONIAJId COMPUKOCHOBEHHUS PEArMPYIOIIMX BEIIECTB («KHUTISIIUN
CIIOI»).

Jladoparopubie onbIThl 1. [lonydyeHne ruapokcuaa NUHKA U WCCIEAOBAHUE €ro CBOMCTB. 2.
MopenupoBanue mnoctpoeHuss l[lepuonnueckol CUCTEMBI XUMHYECKUX  3JIEMEHTOB /.
N.Mennenecepa

JInarsocTuyeckasi KOHTPoJIbHasi padoTa

Tema 1. MeTa/bl

[Tonoxxenue meraimnoB B Ilepuoauueckoit cucreMe xumuueckux aemeHToB /1. 1. Menzaeneesa.
Meramueckas KpUCTAJUTMYECKash pelieTka M MeTajulmdeckass XUMu4eckas cBs3b. OOmue
¢dusnueckue cBoiictBa merauioB. CruiaBbl, X CBONCTBa M 3HaYeHHE. XHUMHUYECKHE CBOICTBa
METAJJIOB KaK BOCCTAHOBUTEJIEH, @ TAKKE B CBETE MX IMOJIOKECHUS B DJIEKTPOXHUMUUYECKOM PSIY
HaIpsKEHUN METaJIOB.

Koppo3ust metannoB u crocoO6sl 60pe0bI ¢ Hel. Metamsl B mpupojae. OOmme crmocodbl ux

MOJIyYEHUSI.
OO0mas xapakTepHCTHKA IIeJOYHBbIX MeTal10B. Meramibsl B npupoje. O6mue crnocoObl Ux
nonyueHus. Ctpoenue aromoB. lllenouHble MeTamibl — MpOCThIE BellecTBa. BaxHeilmue

COCIMHEHUS IIEIOYHBIX METAJUIOB —OKCHAbI, THAPOKCHABI U COMH (XJIOPHIbI, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HAPOAHOM X03siicTBe. Kanuiinble ynoOpeHus.

17



O0mas xapakTepucTHKa 3JIeMeHTOB riaBHo moarpynnsl II rpymnsl. CTpoeHne aTOMOB.
[[{emoyHO3emMenbHBIE ~ METAUIBI —  OPOCThIE  BEIIECTBA.  BaxHelmme  COeAMHEHUS
IETI0YHO3EMENIbHBIX METAJUIOB — OKCH/IbI, THAPOKCHIBI U COJIU (XIJIOPHIbI, KAapOOHATHI, HUTPATHI,
cynbdatsl, pocharhl), UX CBOMCTBA U MPUMEHEHHE B HAPOIHOM XO35HCTBE.

Amomunuii. CtpoeHne aroma, (U3MYECKHEe M XUMHUYECKHE CBOICTBa MPOCTOTO BEIIECTBA.
CoenuHeHus aTIOMUHUS — OKCUJ M THAPOKCH, UX aM(OTepHBINA Xapaktep. Baxkueiimume conu
amomuHus. [IpuMeHeHne antOMUHUA U €r0 COEAUHEHHUIM.

Kene3zo. Ctpoenue aroma, (u3MUECKHME U XUMHUYECKHE CBONCTBAa IPOCTOrO BEIIECTBA.
I'enernueckue psnapl Fe2+ u Fe3+. Baxneilmume conu jxene3a. 3HauEHHE JKele3a U €ro
COEIMHEHUH JJIs1 IPUPOJbI U HAPOJIHOTO XO35MCTBA.

JemoncTpanuu. O0pa3ipl IMETOYHbIX U INEIOYHO3EMENbHBIX MeTayioB. OOpasibl CIIaBOB.
B3auMmozeiicTBue pacTBOPOB KUCIOT U coJiel ¢ MeTaiuiaMi. [losrydenne ruipokcuia allFtoMUHUs
U HCCIIEOBAaHUE €ro CBOMCTB. B3aummonencrBue xene3a € COMAHOM Kuciorou. Ilomyuenue
ruapokcuaos xkenesa (I1) u (I1I) u u3ydenne ux cBONCTB.

IIpakTnyeckue padorsl. 1. OcyliecTBIEHHE LENOYKM XUMUYECKMX IPEBpalleHUud. 2.
[lonyyenue u cBOWCTBa COEOUHEHUN MeTauioB. 3. PellieHue 3KCIepMMEHTANbHBIX 3a/ad Ha
pacro3HaBaHUE U MOJIy4€HUE COSUHEHUI METalJIOB.

KonTpoasnas padora Nel o teme : Metamuibhy

Tema 3. Hemertasibl

OO0mass xapakTepuCTUKa HEMETAJUIOB: MoyiokeHne B [leproaumueckoil cucTeMe XHUMHUYECKHX
anemenToB /I. I.Menaeneena,

OCOOCHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpULIATENbHOCTH (D0) Kak Mepa «HEMETAITMYHOCTH,
pan O0. Kpucramimyeckoe CTPOEHHE HEMETANJIOB — IPOCThIX BEIIECTB. AJUIOTPOIUS.
®dusnyeckue CBOMCTBAa HeMeTauIoB. OTHOCUTENBHOCTh MOHATHIN «METAID) U «HEMETAILI».
Boaopoa. [Tonoxxenue Bogopona B Ilepuonnueckoi cucreme XHUMUYECKUX 3iieMeHToB I, .
MenneneeBa. CtpoeHue atoMa 1 MOJIEKYJibl. @U3HUECKUE U XUMUYECKUE CBOMCTBA BOJOPOAA, Er0
[OJIy4Y€HUE U IPUMEHEHHE.

Bona. Ctpoenne Mmousekynsl. Bogoponnas xumudeckass cBsizb. (Du3nueckue CBONCTBA BOJBI.
AHoManuu cBOMCTB BoAbl. I'mapodunbHble U ruapodoOHbie BenecTBa. XUMHUECKUE CBOMCTBA
Bosbl. KpyroBopor Boabl B mpupoje. Bomoouuctka. Aspanusi BoAbl. BbITOBBIE (QHUIBTPHI.
MunepanbHble BoAbl. JJUCTHIITMPOBaHHAs BOJIA, €€ MOJIy4€HHUE U IIPUMEHEHUE.

OO0mas xapakTepucTuka rajaoreHoB. CtpoeHue aromoB. IIpocTbie BelecTBa M OCHOBHBIE
COEIMHEHUS TaJoreHOB, WX cBoiicTBa. KpaTkue cepeHust o xjope, Opome, ¢prope u Hoje.
[TpuMeHeHNE TaOreHOB U UX COEAVMHEHUH B HAPOJAHOM XO3SIMCTBE.

Cepa. CtpoeHue aTtoma, ajuIOTpONMs, CBOWCTBA U NMPUMEHEHHE poMOudeckoil cepbl. OKCHUIIBI
cepol (IV) u (VI), ux nomyuyenue, cBoiictBa u nmpuMeHeHue. CepHas KHUCIIOTa U €€ COJH, UX
IIPUMEHEHNE B HAPOJHOM XO03s1icTBE. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHMe aToMa M MOJEKYJbl, CBOMCTBA NPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOICTBa, noy4yeHue u npumeHeHue. Com aMMOHMSI, UX CBOICTBa M puMeHeHue. OKcubl a30Ta
(II) u (IV). A3oTHas KuclOoTa, €e CBOMCTBA U NMpUMeHeHHe. HUTpaTsl 1 HUTPUTHI, IpobiaeMa ux
COJIEp’KaHUs B CEIbCKOXO03UCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUSI.

®ocdop. CtpoeHne aToma, aIOTPONUs, CBoicTBa Oenoro M KpacHoro ¢ocdopa, ux
npumeHnenne. OCHOBHbBIE coenHeHust: okcua pocdopa (V) u oprodocdopHas kuciaora, pochaTsl.
®docdopHble yroOopeHus.

Yraepoa. CtpoeHue aroma, aljJoTpONus, CBONCTBa MoauduKanuii, npuMeHeHue. OKCHIBI
yriepoga (II) m (IV), ux cBoiictBa u npumeHeHue. KapOoHAThl: KalbLUT, COAA, MOTAII, UX
3HaYeHHE B MPUPOJIE U KU3ZHU YETIOBEKa.

Kpemunii. CTpoenune aroma, KpUCTAIUIMYECKUA KPEMHUM, €ro CBOMCTBAa U npuMeHeHue. OKcun
kpemuus (IV), ero npuponnbsie pazHoBUAHOCTH. CUIMKATHI. 3HaUYE€HWE COSAMHEHUN KPEMHHUS B
JKUBOM M HEXUBOW npupone. [loHATHe 0 CUIIMKaTHOW MPOMBILITIEHHOCTH.

HemoncTpauuu. [Tonyuenue u pacriozHaBanue Bojiopoaa. KauecTBeHHas peakiys Ha raJIoreHu/I-
MOHBIL.. B3aumoneicTBue KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C MEAIBIO.
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JlaboparopHble onbIThl. (O3HaKOMJIEHHWE C cOcTaBOM MHUHepaibHOW Bojbl. 30. CBoiicTBa
paz0aBlIeHHON CepHOM KUCIOTHI. M3yueHne cBOMCTB ammuaka. Pacro3HaBaHue cosieil aMMOHUS.
I'openne docdopa Ha Bo3ayxe u B kuciopoae. PacnosnaBanue ¢ocdaron. ['openue yris B
kucaopoze. Ilepexon kapOOHATOB B THIPOKapOOHATHI.

IIpakTuyeckne padorbl. 4. Pemenue skcriepuMeHTaIbHBIX 3anad 1no Teme «lloarpymnma
kucioponay. 5. [lonydyenue, cobupanue u pacro3HaBaHUE ra30B.

Kountpoasnas padora Ne2 no teme : Hemeranmnbn»

Tema 5. O0o0meHne 3HAHMHA MO XMMHHM 32 KYpPC OCHOBHOM mKoJibl. IloaroroBka k
rocyaapcrBeHHoi urorosoii arrecrauuu (F'MA)

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa xuMmudeckux siaeMeHToB Jl. MI.Menaeneena.
®u3nuecKuil CMBICT TOPSAJKOBOTO HOMEpa »dJEMEHTa, HOMEpPOB TNEepHoJia M TPYIIIIbL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COCJUHEHHH B MepHoJax M IpyIlax B
CBETE MPEACTABICHUIN O CTPOCHUH aTOMOB 3JIeMEHTOB. 3HaueHue [leprnoanueckoro 3akoHa.
Buapl xuMuyeckux CBs3eM M TUIBl KPUCTAUIMYECKUX pelIeTOK. B3auMocBs3b cTpoeHus u
CBOICTB BEILIECTB.

Knaccudukanus XuMUYECKMX peakUuid [0 pPa3IUYHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyoImux U 00pa3yonuxcs BEeNIECTB; HATMYHE TPaHUIlbl pa3aena (a3; TeroBol 3P QeKT;
W3MEHEHHE CTENeHeW OKHUCICHUS AaTOMOB; WCIOJB30BaHUE KaTalu3aTopa; HaIlpaBlIeHUE
npotekanus). CKOpOCTh XMMHYECKHX peakiuuid u (akTopsl, BIusOmue Ha Hee. OOpaTuMOCTh
XUMHUYECKHUX PEAKIH U CIIOCOOBI CMEIEHUsI XMMUUYECKOTO PaBHOBECHSI.

[IpocTeie M cHOXHBIE BeHIECTBA. MeTaibl U HEMETAJUIbl. | €HEeTHYeCKHe psAIbl METallia,
HEMeTallla U epexoaHoro Merasuia. OKCUABI U TUAPOKCUIBI (OCHOBAHMUS, KUCIOTHI, aM(OTEpHbIE
THIPOKCHUIBI), coli. MIX cocTaB, KilacCu(UKAIKS U OOIIHEe XMMHUYECKHAE CBOMCTBA B CBETE TEOPUHU
ANEKTPOIUTUYECKON TUCCOLUAIUH.

HroroBasi KOHTpoJIbHAsI paboTa 3a Kypc XUuMuM 9 KJ1acca

TemaTnyeckoe MmIaHupoBaHue § Kiacc

No KonunuectBo 3a cuer
Tema 4acoB paboueii
MIPOrPaMMBbI
BOCITUTAHHUS
1 Benenue(54) S) 1
2 Tema 1 AToMbl xuMudeckux 31emMeHToB (104) 10 2
3 Tema 2 Ilpocteie Beniectsa (84) 8 2
4 Tema 3 Coennnenus xumuyeckux 31aemMeHToB( 10 1) 10 2
S) Tema 4 M3menenus npoucxonsuye ¢ semectsamu(13 u) 13 2
68 9
TemaTH4yeckoe MIaHupoBaHue 9 Kiacc
Ne KomnuecTtBo 3a cuer
Tema 9acoB paboueii
MIPOTPaMMBI
BOCITUTAHUS
1 | Beenenwue. 9 2
OOmiass ~ XapakTepuCTUKa  XUMHUYECKHMX  DJIEMEHTOB U
XUMHUYECKUX peaxkuuii [Tepuonnueckuii 3aKOH "
[lepuognueckast cuctema xumudeckux osnementos JI. W.
Menneneena
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2 | Tema Metansl 19 2

3 [Tema Hemeramis 23 2

4 [Tema 5. O60061IcHIE 3HAHUM 110 XMMHH 33 KYPC OCHOBHOM 6 2
ITKOJTBI

5 66 8
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