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IHosicHUTEALHAA 3aIIHCKA

Pabouas nporpamma o XMMHH Jjisl OCHOBHOM IIKOJIbI COCTABJIEHA HA OCHOBE:
- ®enepanbubiii 3aK0H "O0 o6pazoBanuu B Poccutickort @enepanun” ot 29.12.2012 N 273-D3 (¢
WU3MEHEHUSIMN);
- @eepanbHbIi TOCYJAPCTBEHHBII 00pa30BaTeNbHbIN CTAHIAPT HAYAIBHOTO OOIIETO
o0Opa3oBaHUs, YTBEPKICHHBINA IpUKa3oM MuHUCTEpCcTBa 00pa3oBaHus 1 HayKu Poccuiickoi
®enepanun ot 06.10.2009 Ne 373
- OenepanbHBIN TOCYIaPCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT OCHOBHOTO OOIIETO 00pa30BaHus,
YTBEP)KJICHHBIN MTPUKa30M MHUHHUCTEpCTBa 00pa3oBanus 1 Hayku Poccuiickoit deneparnuu oT
17.12.2010 Ne 1897
- Usmenenust Bo ®I'OC HOO yrBepkaeHsl npukazom Munoopraayku Poccun ot 26 HOs10pst 2010
roga Ne 1241; npukazom MunoGpnayku Poccun ot 22 centsiops 2011 roga Ne 2357; npukazom
Muno6pnayku Poccun ot 18 nexabpst 2012 rona Ne 1060; npukazom Muno6puayku Poccuu ot 29
nexadbps 2014 roga Ne 1643; npukazom Munobpuayku Poccun ot 18 mast 2015 roga Ne 507
- «O BHeceHnU M3MEHEHUH B mpuka3 MuHucTepcTBa oopazoBanus u Hayku PD ot 17.12.2010 1.
Ne 1897 «O06 yrBepxkneHun (peaepansbHOTro rocyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHapTa
OCHOBHOTO 00111eT0 00pa30BaHUM»:
npuka3z Munoo6puaayku Poccun ot 29 nexadps 2014 r. Ne 1644 u npukas ot 31 nexabps 2015 r.
Nel577
- Astopckas nporpamma O.C. ['aGpuensina, coorBeTcTBYoas DeaeparbHOMy KOMIOHEHTY
['ocymapcTBeHHOTO cTaHapTa 001ero o0pa3oBaHusl U JOMYIIEHHOW MUHHUCTEPCTBOM
oOpa3zoBanus u Hayku Poccuiickoit @enepaunu (O.C. I'abpuensn [Iporpamma Kypca XUMHUH JUIs
8-11 xmaccoB obireo0pazoBarenbHbIxX yupexaenuii / O.C. ['abpuenss. — 7-e uznanue,
nepepadoTanHoe u nonoisHeHHoe — M.: [Ipoda, 2016r.)

HeJ’IﬂMI/l HU3y4YCHUHA XUMHUH B OCHOBHOM 1IKO0JI€ ABJISIOTCS:

1. ¢opmupoBanue y 0O0ydyarOIMXCA YMEHHUS BUJIETh W MOHUMATh IIEHHOCTh OOpa30BaHUA,
3HaYMMOCTh XMMHUYECKOTO 3HAHUS JJIsl KQXKI0TO YeJIOBEKAa HE3aBUCUMO OT €ro npodeccunoHaIbHOR
JeSITEIbHOCTH; YMEHMSI pa3inuyaTh (PaKThl U OLIEHKH, CPABHUBATh OIICHOYHBIE BBIBOJbI, BUJIETh UX
CBA3b C KPHUTEPUSMU OLEHOK M CBA3b KPUTEPUEB C OIPEACIECHHOW CHCTEMOM LIEHHOCTEM,
¢dbopMynupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

2. (dopMupoBaHHE y O0YyYaroIMXCs LEIOCTHOTO IMPEICTaBIEHUS O MUPE U POJIM XUMHH B
CO31aHUM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHUpA; YMEHHUS OOBSCHITH OOBEKTHI U
IPOLIECCHl  OKPYXKAKOLEH  JIEUCTBUTEIBHOCTH — TPUPOAHOW, COLMAIBHOM, KYJIbTYPHOH,
TEXHUUYECKOH Ccpeibl, UCTIONb3Ysl ISl 3TOr0 XUMUYECKHE 3HAHUS;

3. mpuoOpeTeHrne OOYYarOIIMMUCS ONbITa Pa3HOOOpPA3HON NEATENbHOCTH, TO3HAHHUA U
CaMOIIO3HAHUS; KIIFOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHTHOCTEN), UMEIOIUX YHHBEpPCAIbHOE
3Ha4YeHHUE VIS Pa3IMYHbIX BHJIOB JAEATEIBHOCTHU: PELICHUs MPoOJieM, IPUHATHS pelIeHui, IOUCKa,
aHaiM3a M oO0paOoTku uHGOpMaluM, KOMMYHUKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHUH,
COTPYAHUYECTBA, 0€30MacCHOr0 OOpAIEHN C BEIIECTBAMU B IIOBCEHEBHOM KHU3HH.

O01mas xapakTepucTHKA Y4eOHOro npeaMera XUMHH.
OcoOenHocTH coniep:kaHus 00ydeHUs: XUMUH B OCHOBHOM IIIKOJIE 00YCIOBIEHBI crielU(pUKON
XMMHHU KaK HayKd ¥ IOCTAaBJICHHBIMU 33aauaMi. OCHOBHBIMH ITPOOJIEeMaMU XUMUU SIBIISIOTCS
M3YYEHHE COCTaBa U CTPOEHMSI BEILIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUSI, TOTy4eHHE
BELIECTB C 33JaHHBIMU CBOMCTBaMH, HCCIIEOBAaHUE 3aKOHOMEPHOCTEN XUMUYECKUX PEAKLIU U
nyTel yrnpaBjieHHs] MU B LEJSIX MOJy4YeHUs BEIIeCTB, MaTepuasoB, sHepruu. [loatomy B
IPUMEPHOU MPOrpaMMe M0 XMMHUH HAILIUIM OTPaKEHUE OCHOBHBIE COAECPKATEIbHbIE TNHUU:
* BeIlleCTBO — 3HAHUS O COCTaBE U CTPOEHUM BEILIECTB, X BAXKHEHIINX (PU3HUECKUX U
XHMHYECKHUX CBOMCTBAX, OMOJIOTHYCCKOM JICHCTBHH;



- XHMHYeCKasi peakiusi — 3HaHUs 00 YCIOBUSIX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE CBOWCTBA
BEIIECTB, CIIOCO0aX yNpaBiIeHHUs] XUMUYECKUMHU MPOLIECCaMU;

" IPMMEHEeHHUe BellecTB — 3HaHMsSI U OIBIT MPAKTUUYECKOM IEATENbHOCTH C BELIECTBAMU, KOTOPBIE
HauboJee YacTo yrnoTpeOIsIoTCs B IOBCETHEBHOM KU3HHU, IIMPOKO HUCIIONIb3YIOTCS B
IPOMBIIIIIEHHOCTH, CEJIBCKOM XO035HCTBE, Ha TPAHCIIOPTE;

* I3bIK XMMMHU — CUCTEMa BOKHEHIINX MOHATUN XUMUU U TEPMUHOB, B KOTOPBIX OHH
OIMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB, TO €CTh UX Ha3BaHU (B TOM UHUCIIE U
TPUBHAJIbHBIC), XUMHUUYECKHE (POPMYJIbI U YpaBHEHHUSI, a TAKXKe MpaBuia nepeBoia HHGOpMaIuu C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUU U 00paTHO.

Mecto yqeﬁnoro nmpeamMmera «XHuMHS» B y‘leﬁHOM IJIaHe

Oco0eHHOCTH coiepIKaHUs Kypca «XUMUS» SBJISIOTCS TJIaBHOM MIPUYMHON TOTO, YTO B 0a3MCHOM
yaeOHOM (0Opa30BaTeILHOM) TUIAHE 3TOT MPEIMET IMOSBIISICTCS IMOCICIHUM B PSTY €CTECTBEHHO-
HAyYHBIX JUCIMILIMH, TOCKOJIBKY JIJIs €0 OCBOCHUS IIKOJILHUKH JIOJDKHBI 00J1a1aTh HE TOJIBKO
OTpeieIEHHBIM 3aI1acoM MpeBapUTEIbHBIX €CTeCTBEHHO-HAYYHbBIX 3HAHUM, HO U JOCTATOYHO
XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM.

s peanuzanuu pabodeid mporpaMMbl B y4eOHOM IJIaHE BbIAENEHO 4 4 (BCEro Ha MepHoJ
o0yueHus) no 2 yaca B Hezento ¢ 8 mo 9 kiacc, Bcero B roa 136 u. YueOnslii roa B 8- 9 kiacce
paccuuTad Ha 34 Henenu

Xumus. 8 kiacc. 68 4, 29 B HEZIENIO

Xumus. 9 knacc. 68 4, 29 B HEJIENIO

ILnanupyembie pe3yJbTaTbl OCBOECHHMS Y4eOHOIro npeamera « XUMHS»

JlesTenbHOCTh 00pPa30BaTEILHOTO YUPEXAeHUS 0011ero oopa3oBaHus B 00y4YeHUH XUMHUHU JOJKHA
OBITH HalpaBJieHa HA JJOCTUKEHHE 00YYAIOIIUMUCS CIEYIOMINUX JUYHOCTHBIX Pe3yJbTATOB!
1) B IEeHHOCTHO-OPUEHTALIMOHHON chepe — YyBCTBO FOPJIOCTH 32 POCCUHCKYIO XUMUUYECKYIO HAYKY,
TyMaHU3M, OTHOUIEHHE K TPYAY, LIeJeyCTPEMIIEHHOCTb;
2) B Tpy0BOii c(hepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY AajbHeMHIIe 00pa3oBaTeIbHOM
TPaeKTOPHH;
3) B mo3HaBaTeIbHON (KOTHUTUBHON, MHTEIIIEKTYAJIbHOM) cepe — yMEeHHe YIpaBisTh CBOCH
M03HABATEJIbHOM J1€ATENbHOCTBIO.

JINYHOCTHBIMHU pe3yJIbTaTaAMH U3yUYeHUS NpeaMeTa « XUMUs) SBISIOTCA CIEIYIOIINe YMEHHUS:

Oco3HaBaTh €IMHCTBO U LETOCTHOCTH OKPYXKAIOIIET0 MUPA, BO3MOKHOCTHU €70 MO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTUKEHUI HAYKU.

[TocteneHHO BBICTpanBaTh COOCTBEHHOE LIEJI0CTHOE MUPOBO33PEHUE:

0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CAMOOOPa30BaHUIO, B TOM YHCJIE U B PAMKax
CaMOCTOSITENIbHOM J1eATEIbHOCTH BHE IIKOJIbL;

OLIEHUBATh KU3HEHHbIE CUTYAIMH C TOUKH 3peHHs 6€301acHOro o0pasa *HU3HU U COXpaHEHHUs
3JI0POBBS;

OLICHMBATh SKOJIOTMUECKUN PUCK B3aUMOOTHOILIEHUH Y€JI0BEKa U IPUPO/IBI.

Br16upath nocTynku, HalleJIeHHbIE HAa COXpaHEHUE U OepeKHOE OTHOLIEHHE K IPUPOJE, OCOOCHHO
XKHUBOH, U30€eras MpOTHBOMOJIOKHBIX MOCTYIKOB, TIOCTENIEHHO y4ach U OCBaUBasi CTPATETUIO
PaLMOHATILHOTO MPUPOAO0NOIB30BAHUS.

Cpeocmeom pazeumus TAYHOCTHBIX PE3yJIbTATOB CIIy>KaT yUe€OHbIN MaTepual U MpoIyKTUBHbIE
3aJaHus yueOHUKa, HalleJIeHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHHE OIICHUBATh ITOBEJCHHE YeJIOBEKa
C TOYKH 3pEHHS XMMUYECKOH 0€30MacHOCTH 10 OTHOLICHHUIO K YEJIOBEKY U MPUPO/IE.

MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHMSI BHIITYCKHUKaMU OCHOBHOM IIKOJIBI IIPOTPaMMBbI 110
XUMHHU SABISIFOTCA:



1) ucronb30BaHWE YMEHUN U HABBIKOB PA3JIMYHBIX BUJIOB MTO3HABATEILHON AESATEIBHOCTH,
IPUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUS (CUCTEMHO-MH(POPMAIIMOHHBII aHaIN3, MOJCIUPOBAHKE)
JUISL U3YYEHUS PA3JIMUHBIX CTOPOH OKPYXKAKOIIEH JEHCTBUTEIBHOCTH;

2) UCIOJIb30BaHUE OCHOBHBIX MHTEJUICKTYAIbHBIX ONepaluii: (OpMyIHpOBaHHE TUIIOTE3, aHAINU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEMAaTH3allNs, BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3CH,
MIOMCK aHaJIOTOB;

3) yMeHUe TeHepUpOBaTh UJICH U OIIPEICIIATh CPEACTBA, HEOOXOIUMBIC IS UX peaTH3aIlvH;

4) yMeHHe ONpeaeNaTh LelIH U 3a/1a4u JesTeIbHOCTH, BHIOMPATh CPEJCTBA pealn3alii LUeau 1
MIPUMEHSATh UX HA MPAKTUKE;

5) UCOIB30BaHUE PA3TUYHBIX UCTOUHUKOB I MOMyYEHUsI XUMUUYECKON HHpOpMAaIIIH.

MeTanpeaMeTHBIMH pe3yJbTaTaMyu U3ydeHUs Kypca « XUMHUD» ABIseTCs (popMUpOBaHHe
YHUBEPCAJIBbHBIX yueOHbIx aercTBuii (VY ).

Pecynamuenvie YY1

CamocrosTenbHO 00HAPYKHUBATH U POPMYIUPOBATH YUCOHYIO POOIEMY, OTIPENEIATh HEelb y4eOHOU
NeSITeIbHOCTH, BEIOUPATh TEMY IIPOCKTA.

BoiaBurate Bepcuu perieHust npo0ieMbl, 0CO3HABaTh KOHEUHBIN pe3ybTaT, BBIOMPATh U3
IPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTHIKEHHS LIEIH.

CocTtaBnsaTh (MHIMBUAYAIBHO WIH B TPYIIIE) TUIAH PEHICHUS MPOOIeMbl (BBIITOTHEHHS TPOEKTA).

Paboras no niany, cBepsTh CBOU JAEHCTBUS C LENbIO U, TP HEOOXOAUMOCTH, UCIIPABIIAThH OIINOKU
CaMOCTOSITENIbHO.

B nuanore ¢ yunrenaeMm COBEpIIEHCTBOBATh CAMOCTOSITEIbHO BIpaOOTaHHbIE KPUTEPUN OLIEHKH.

CamocTosTenbHO 00HapYXUBaTh U POPMYIHPOBATH NPOOIEMY B KIIACCHOW U MHIWBUIYaJIbHOU
y4eOHOIl IesTeTbHOCTH.

BoiaBurate Bepcuu perieHust npo0ieMbl, 0CO3HaBaTh KOHEUHBIN pe3ybTaT, BBIOMPATh U3
IPEUIOKEHHBIX M NCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH.

CaMocCTOATEIbHO OCO3HABATH TPUUMHBI CBOETO yCIieXxa MM HeyCclieXa U HaXOAUTh CIIOCOOBI BBIX0/1a
U3 CUTYyalluu Heyclexa.

Cpeocmeom ¢hopmuposanus perynaTUBHBIX Y'Y [ ciiykaT TEXHOJIOTHS TPOOJIEMHOTO AHAJIOra Ha
JTarne U3y4yeHHust HOBOrO MaTepuaia U TEXHOJIOIUs OLIEHUBaHMsI 00pa30BaTENIbHBIX TOCTUKEHUN
(Y4eOHBIX yCIIEXOB).

llosnasamenvuvie YVJI:

AHanu3upoBaTh, CPABHUBATH, KJIACCUPHUIIMPOBATH U 000011aTh (haKThI U SIBICHUS. BBIABIATH
IIPUYMHBI U CIIEJCTBUS IPOCTHIX SBJICHUMN.

OcyiecTBIsTh CpaBHEHUE, CEPUALINIO U KJIACCU(UKALINIO, CAMOCTOSITENIbHO BBIOMPAsi OCHOBAHUS U
KPUTEPHHU ISl YKA3aHHBIX JIOTHYECKUX OMepaluii; CTPOUTH KIaCCU(PHUKAIMIO HA OCHOBE
JTUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPHIIAHUS).

CTpouTh JTOrM4ecKoe paccyKI€HUE, BKIIOYAOIIEE YCTAHOBIEHNE IPUUNHHO-CIIEICTBEHHBIX CBA3EH.

CozniaBaTh cXeMaTH4YeCKHE MOJEIH C BBIJICJIIEHUEM CYIIECTBEHHBIX XapaKTEePUCTUK OOBEKTA.

CocTaBisTh TE3UCHI, pa3IMYHbIE BU/IbI IUTAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbIBaTH
nH(OpMAIHIO U3 OJTHOTO BUJIA B APYToM (TAOJIMITY B TEKCT H TIp.).

BbIunThIBaTh BCE YPOBHM TEKCTOBOM MH(pOpMAIIHH.

YMeTh ornpeaensiTe BO3MOKHbIE HCTOUHUKHA HEOOXOIUMBIX CBEACHUN, IPOM3BOAUTD MTOUCK
UH(OPMaIINH, aHATU3UPOBATh U OLICHUBATh €€ TOCTOBEPHOCTb.

YMeTh UCTI0Ib30BaTh KOMITbIOTEPHbIE U KOMMYHHUKAI[MOHHbIE TEXHOJIOTHH KaK HUHCTPYMEHT JJIs
JOCTHKEHUS CBOMX Iiesieil. YMeTh BbIOMpaTh a/leKBaTHBIE 33/1a4€ HHCTPYMEHTAJIbHbIE IPOTPAMMHO-
anmnapaTHbIe CPeJICTBA U CEPBUCHI.

Kommynuxamusnvie YVJI:

CaMocToATEIbHO OPraHU30BbIBATh YU€OHOE B3aUMOCHCTBHE B IpyNIe (ONpeaesaTh 001ue ey,
pacnpenenaTs poiau, 10roBapuBaTbes Apyr ¢ APYroM U T.1.).

OTcrauBas CBOIO TOUKY 3pEHMsI, IPUBOAUTH APTyMEHTBI, IOATBEPKAast UX (pakTaMu.

YMeTh B3IISIHYTh Ha CUTYALMIO C NHOM MO3ULIMU U I0TOBApUBATHCS C JIHOAbMHU MHBIX TO3ULIUH.




Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHEIX Y Y ] CityKaT TeXHOJIOTHS MpoOIEMHOTO JUaIoTa
(MO0 YK a0 U TTOABOISIINK TMAJIoT) U padoTa B MAJIBIX TPYIax, TAKKE UCIIOIh30BaHNE Ha
YpOKax 3JIEMEHTOB TEXHOJIOTUU IIPOAYKTUBHOIO YTEHUS

IIpeaMeTHBIMH pe3yJbTATAMM OCBOCHUS BBIITYCKHUKAMU OCHOBHOMW LIKOJIBI IPOTPAMMBbI 10 XUMUU
SBIISIOTCS:
1. B no3naBarenbHOi cdepe:

* 1aBaTh ONpeAeNICHUS U3YUYEHHBIX OHATUN: BEIIECTBO (XUMUYECKUIN DJIEMEHT, aTOM, HOH, MOJIEKYJIa,
KPHUCTAJUTHYECKas PEIIeTKa, BEIECTBO, IPOCTHIE M CIIOKHBIE BEIIECTBA, XUMHUECKas (popmyia,
OTHOCHUTEIIbHAsl aTOMHAsl Macca, OTHOCUTENbHAsI MOJIEKYJISIpPHAs Macca, BaJIEGHTHOCTb, OKCHIBI,
KHCJIOTHI, OCHOBAaHUS, COJIM, aM()OTEPHOCTh, MHANKATOP, IEPUOANIECCKHIA 3aKOH, IEPUOINIECKast
CUCTeMa, IepUOoANYecKas TabJnIa, H30TOIbI, XUMUYECKas CBA3b, EKTPOOTPUIIATEILHOCTD, CTETNICHb
OKUCJICHUA, SHCKTpOHHT); XUMHYCCKadg pCaKs (XI/IMI/I‘IGCKOC YpaBHCHHE, TCHCTUUYCCKAA CBA3b,
OKHCJICHHE, BOCCTAHOBJICHUE, JIEKTPOJIUTHYECKAs TUCCOLUAIUS, CKOPOCTh XUMHUECKON peaKinn);

* OIIMCBIBATb ACMOHCTPAIHUOHHBIC U CAMOCTOATCIIBHO NPOBCACHHBIC SKCIICPUMCHTDBI, UCITIOJIB3YA OJIA
ATOTO €CTECTBEHHBIN (PYCCKUM, POJIHOM) A3BIK U S3bIK XUMHH;

* OIIMCBIBATH U pa3jindaTb U3YUYCHHBIC KJIACChl HCOPraHNICCKUX COG[[I/IHGHI/II;'I, IMPOCTBIC U CIIOKHBIC
BEIIECTBA, XUMHUUECKHUE PEaKIUH;

‘KIaccH(PHUIMPOBATH H3yUEeHHBIC OOBEKTHI U SBICHUS;

- HAOIIOAATh IEMOHCTPUPYEMBIE I CAMOCTOSTEILHO MPOBOUMBIE OTIBIThI, XUMUYECKUE PEAKIINH,
IPOTEKAIOLUE B IPUPOJIE U B OBITY;

* IefaTh BBIBOJBI M YMO3AKIIOUCHHS U3 HAOMIOACHUI, N3YUEHHBIX XUMUUECKUX 3aKOHOMEPHOCTEH,
IMPOrHO3UPOBATH CBOMCTBa HCU3YYCHHBIX BCUICCTB I10 aHAJIOTUH CO CBOMCTBaAMU HN3YYCHHBIX;

* CTPYKTYPHUPOBATh U3YUEHHBIM MaTepUan i XUMUYECKYI0 HH(OPMAIINIO, TONYUYEHHYIO U3 IPYTUX
HCTOYHHUKOB,

* MOJIEJIMPOBATH CTPOEHUE aTOMOB 3JIEMEHTOB [IEPBOI'0 — TPETHET0 MEPHOJIOB (B paMKaxX H3yUYeHHBIX
noyioxeHui Teopun . Pesepdopma), crpoeHre mpocTeHIIMX MOIEKYIL.

2. B 1EHHOCTHO-OPHEHTAIMOHHOM c(epe:

"aHaJIM3MPOBATh U OLICHUBATH MOCIEACTBUSA AJIsl OKpYXKarolleil cpesibl ObITOBOM M MPOU3BOICTBEHHOMN
NeSITENIbHOCTH YEJIOBEKa, CBA3aHHOM C NepepadOTKON BEIIECTB;

‘pa3bICHATH Ha IpuMepax (IPUBOAUTH MPUMEPHI MOATBEPKAAIOIINE) MATEPUATBHOE €IUHCTBO U
B3alMOCBSI3b KOMIIOHEHTOB JKUBOI U HEXKUBOU MpUpoAbI 1 4CJIOBEKA, KaK BaAXKHYIO 4aCTh 3TOI'0
€IMHCTBA;

‘CTPOUTH CBOC MOBECACHUC B COOTBETCTBUU C IPUHIUIIAMHA 6epe>KH0ro OTHOLICHHSA K IIPHUPOAC.

3. B TpynoBoii chepe:

* INTAHUPOBATH U TPOBOAUTH XUMHAYECKUN OKCIICPUMCHT,

* ICII0JIb30BaTh BEILIECTBA B COOTBETCTBUU C UX MPETHAZHAYEHUEM U CBOWCTBaMH, ONMCAHHBIMU B

MHCTPYKIUAX MO IIPUMEHEHUIO.

4. B cdepe 0e30acHOCTH KU3HEAEATEIbLHOCTH:
* OKa3bIBaTh MEPBYIO MOMOIIb IIPH OTPABJIECHUSIX, OKOTaX U IPYTUX TPABMaX, CBA3aHHBIX C
BElIeCTBaMHU U J1a00paTOPHBIM 000PYJOBaHUEM.



Conep:xkanue padoueii mporpaMmsbl o Xxumuu B 8 Kjiacce (24 B Hexel10, Bcero 68 4.)

Tema 1. BBegenue (6 u)

MeTo/1bl T03HaHUS B XUMUU: HAOJII0JIEHUE, SKCIIEPUMEHT, U3MepeHue. MICTOUHNKY XMMUYECKON
uHpOpMaLUU: XUMHUYECcKas uTepaTypa, HTepHer.

X¥MHs HayKa O BEIIECTBAX, UX CBOMCTBaxX M npeBpaleHusxX. [lIoHsaTHe 0 XUMHUYECKOM 3JIEMEHTE U
(dopmax ero cyuecTBOBaHUs: CBOOOAHBIX aTOMaX, IPOCTHIX U CIOKHBIX BelecTBax. [IpeBpaienus
BemiecTB. OTiMYne XUMHUYECKUX peakuii OT pU3nyecKux sBiIeHUi. Poib XUMUY B )KU3HU YEIIOBEKA.

KpaTkune cBeneHHs U3 UCTOPUM BO3ZHUKHOBEHUS U pa3BUTHA xumuH. [lepuos anxumuu.
[Tonstre o punocodckom kamue. Xumus B XY B. Pa3zsutne xumun vHa Pycu. Posb oTedecTBeHHBIX
YUYEHBIX B CTAHOBJICHHMHM XUMHUYECKOW HaykH - paboTtel M. B. Jlomonocosa, A. M. bytnepoga, . 1.
MenpeneeBa. XuMHUECKasi CHMBOJIMKA. 3HAKU XUMUYECKUX 3JIEMEHTOB U MPOUCXO0XKJICHUE UX
Ha3BaHuil. Xumuueckue Gopmyisl. HIeKCh U K03 HULIUEHTBI.

OTHocuTeNnbHBIE aTOMHAS U MOJIEKYJIsIpHast Macchl. PacueT MaccoBO 10J1IM XUMUUYECKOTO
35ieMeHTa 110 (opMyJie BELIECTBA.

IIepnonnueckas cucrema xumudeckux 3yeMeHToB /1. 1. Menneneesa, ee CTpykTypa: Maisle U
OosblIMe EPUO/Ibl, TPYIIIBI U MOATPYMILI (IaBHast ¥ noboyHas). [lepuoanueckas cuctema Kak
CIPaBOYHOE MIOCOOUE IS MTOJIYyYEHHUS CBECHUM O XUMUYECKUX 3JIEMEHTaX.

PacueTrHble 3agaun. 1. Haxox1eHre OTHOCUTEIBHOM MOJIEKYJISIPHOM Macchl BELIECTBA MO €ro
XUMHYECKOH Gopmyie. 2. Berauciaenne MacCoBOM J0JIM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110 €T0
dbopmyre.

JemoncTpanumn: OOpa3Isl MPOCTHIX U CIIOKHBIX BEHIECTB.

JlaGopaTopHble oNbITHI: 3HAKOMCTBO ¢ 00pa3iaMu MPOCTHIX U CIOKHBIX BEIIECTB.

IIpakTuyeckue 3anaTus: 1.IlpaBuna TexHuku 6e30MacHOCTH pHU paboOTe B XUMUYECKOM KaOUHETe.
[Tpuemsl oOpareHus ¢ 1a60paToOpHBIM 000PYAOBAaHUEM U HarpeBaTeIbHBIMU PUOOPaMHU

Tema 2. AToMBbI XUMHUYeCKHUX 3J1eMeHTOB (10 4)
ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBECHUS O
CTPOEHHH aTOMOB, Jloka3aTenbCTBa CII0KHOCTH cTpoeHus aroMoB. OnbiThl Pesepdopaa. [lnanerapuas
MojIelib cTpoeHust aToMa. COCTaB aTOMHBIX siIep: MPOTOHBI M HEUTPOHBI. OTHOCUTENbHAS ATOMHAs
Macca. B3auMocCBsA3b NOHATUH «IIPOTOHY, KHEUTPOH», «OTHOCUTEIbHASI AaTOMHAsI Maccay.

W3meHenune ynciia mpoTOHOB B sJIpe aToMa - 00pa30BaHUE HOBBIX XMMHUYECKUX DJIEMEHTOB.
W3meHeHue yrcna HEUTPOHOB B siApe aToMa 00pa3oBaHUE U30TOMOB.

CoBpeMeHHOe onpe/elIeHUE TTOHATHS «XUMUYECKHUH d71eMeHT». M30TOIbI Kak pa3sHOBUIHOCTH
aTOMOB OJTHOTO XUMHUYECKOT0 AJIEMEHTa. DNeKTpOoHbI. CTpoeHHe 3NEKTPOHHBIX 000JI0YEK aTOMOB
XUMHUYECKUX 3eMeHTOB Ne 1-20 nepuoanueckoi cuctemsl [l. . Menaeneesa. [loustue o
3aBEpIICHHOM U HE3aBEPIICHHOM SJIEKTPOHHOM CJI0€ (SHEPTeTUYECKOM YPOBHE).

Ilepnonnueckas cuctema XumMu4eckux 31eMeHToB /1. 1. MeneneeBa u CTpO€HHE aTOMOB:
(bu3MUYECKU CMBICT MOPSIIKOBOTO HOMEpa dIIEMEHTa, HOMepa TPYIIIbLI, HOMepa epUoa.

N3meHenune vrciia 371eKTPOHOB Ha BHEITHEM JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO JIEMEHTa
o0pa3oBaHMe MOJOKUTEIBHBIX U OTPUIIATEIHHBIX HOHOB. VIOHBI, 00pa30BaHHBIE aTOMaMH METaJNIOB U
HeMeTau1oB. [I[pUYnHBI H3MEHEHHSI METATUYSCKUX U HEMETANTHYECKUX CBOMCTB B MEPUOIaX U
rpynmnax. O6pa3zoBanue OuHapHBIX coenuHeHui. [lonaTrue 00 MOHHOM cBsi3u. CXxeMbl 00pa30BaHUS
WOHHOM CBSI3H.

B3aumopeiicTBie aTOMOB XUMUYECKUX JIEMEHTOB-HEMETANIOB MEXTy cO00M - 00pa3oBaHue
JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBajleHTHAsI HENOsIpHAask XMMUYECKas CBA3b.
DNEKTPOHHBIEC U CTPYKTYPHBIE (DOPMYIIBL.



B3aumoneiicTBrue aTOMOB XUMHUYECKUX JIEMEHTOB HEMETAJIOB MEXy cO00M — 0OpazoBaHuE
OMHAPHBIX COCTMHEHU HEMETAIIIOB. DJIEKTPOOTPHUIIATEIBHOCTD. [IOHATHE 0 KOBAJICHTHOM MOISPHON
CBSI3H.

B3aumopeiicTBiue aTOMOB XUMHUYECKUX JIEMEHTOB-METAJUIOB MEX 1y co00i 00pazoBaHUE
METaJUIMYECKUX KpUCTAILIOB. [loHSATHE O METaNIMUECKOM CBSI3HU.

JemoncTpaunu. Mojien aTOMOB XUMHUYECKHUX 3JIEMEHTOB. llepuoanyeckas cucreMa XUMUYECKUX
anementToB 1. 1. Menzaeneena.
Tema 3. [IpocTeie BemecTBa (7 1)

[TonoxeHne METAIIOB U HEMETAJIOB B IIEPUOJUYECKON CUCTEME XUMUYECKHX d1eMeHTOB /1. .
MenaeneeBa. Baxxnelye npocTbie BEIIECTBA METAIIBL: KEJI€30, ATFOMUHUM, KaIbLIUM, MarHUH,
HaTpuil, kanuii. Obume puzndeckre CBOWCTBA METAIJIOB.

Bakneiimme nmpocTeie BelecTBa — HEMETalIbl, 00pa30BaHHBIE AaTOMAMU KHCIOPO/1a, BOJIOPOAA,
a3oTa, cepsbl, Gochopa, yriaepoaa. CriocoOHOCTH aTOMOB XHMHUYECKUX JIEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB a/NIOTPONHs. AJUIOTPONHbIe MoAU(UKaIK Kucopoaa, hocdopa u
0JIOBA.

Meramueckie 1 HeMETANIMYECKUE CBOMCTBA MPOCTHIX BEIECTB. OTHOCUTENBHOCTD JI€JICHUS
MIPOCTHIX BEIICCTB HA METAJUTbI M HEMETAJLIIBI.

ITocTostHHas ABoraapo. KommuectBo BemectBa. Moub. MosipHas Mmacca. MoJsIpHBIH 00beM
ra3o00pa3HbIX BeniecTB. KpaTHbie eIMHUIIBI KOJIMYECTBA BEIIECTBA MUJUIUMOJb U KUJIO MOJIb,
MUJUTUMOJIIPHAS ¥ KUJIOMOJISIPHAsI MACChl BEIIECTBA, MIJUTUMOJISIPHBIN M KHJIOMOJISIPHBIN 00bEMBbI
ra3000pa3HbIX BEIICCTB.

PacueTsl ¢ ucnonb30BaHNEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJISIPHBINA
00BEM Ta30By, «IIOCTOSTHHAS ABOTAAPOY.

PacuerHble 3aaauu. 1. Berurcnenue MOIsIpHOI Macchl BEIIECTB MO XUMUYECKUM (Qopmyram. 2.
PacueTs! ¢ ncnonp30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAS MAcCay, «MOJISTPHBIN
00BEM Ta30By», «IIOCTOSTHHAS ABOTaAPOY.

Hemonctpanuu. HekoTopsie MeTayuibl 1 HEMETAUIBI KOJTUYECTBOM BeliecTBa 1 Moiab. Mojerns
MOJIIPHOTO 00beMa Tra3000pa3HbBIX BEIIECTB.

Tema 4. CoennHeHHs] XMMHYECKHUX 3J1eMeHTOB (14 4)

Crenenb okucienus. OnpezeneHue CTeNeHn OKUCIIEHUS JIEMEHTOB 110 XUMUYECKOH (popmyrie
coeaunenus. CoctaBnenue GopmMysa OMHAPHBIX COETUHEHUH, 00U c1TOCO0 UX HA3bIBaHMUS.
bunapHbie coeuHEHS: OKCHIBI, XJIOPUIBL, Cyabduasl u Ap. CocTtaBieHue ux Gopmyi.
IIpencraBureny OKCUAOB: BOJAA, YIIIEKUCIIBIN T'a3 U HETallleHas u3BecTh. [Ipeacrasurenu nerydnx
BOJIOPOJHBIX COEAMHEHUN: XJIOPOBOAOPO U aMMUak. OCHOBaHMsI, UX COCTaB M Ha3BaHUSI.
PacTBOprMOCTH OCHOBaHMiA B BoJie. TabiuIa pacTBOPUMOCTH THAPOKCHUIIOB U COJIEH B BOJIE.
[IpeacraBurenu menoden: TMAPOKCUABI HATPHS, KK U Kanblus. [IoHsATHE 0 KaueCTBEHHBIX
peakuusax. UHaukaropsl. I3MeHeHne OKpacku HHAMKATOPOB B IIeN04HOU cpene. KucioTsl, ux cocrtas
u Ha3BaHud. Knaccudukamus kuciort. [IpeacraBurenyt KUCIOT: cepHasi, COIsIHAast U a30THasl.
W3MmeHeHne oOKpacku MHAUKATOPOB B KUCIOTHOU cpenie. Cosn Kak MPOU3BOIHBIE KMCIOT U OCHOBAHUH.
Nx cocraB u Ha3BaHMs. PacTBOopuMOCTE coueil B Bozie. [IpeacraBurenu conei: XJIopua HaTpus,
kapOoHaT u GocdaT KaabIHs.

AMop(dHBIE 1 KpUCTANINYECKUE BeIllecTBAa. MeXMOIEKYIISIpHbIE B3auMoiedcTBUS. THIbl
KPUCTAINIMYECKHUX PELIETOK: MOHHAs!, aTOMHasi, MOJIEKYJISIpHAs U METAJIIMYECKasl. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKHUX PEIIETOK. BemecTBa MOJIEKYIIPHOTO 5
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa JJIsl BELIECTB MOJIEKYJISIPHOIO CTPOEHHUS.

Yuctele BemecTBa U cMecu. [IpumMeps! KUAKNX, TBEPABIX U ra3000pa3HbIx cMeceil. CBolicTBa
YHCTHIX BEIECTB U cMecel. X cocraB. MaccoBast 1 00beMHasl 10J1s1 KOMIIOHEHTa cMech. PacueTsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM IOHATHS «IOJISD».



PacuetrHble 3aaauu. 1. Pacuer MaccoBoil 1 00bEMHOM 0JIeH KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenmne MaccoBoil 10715 BelecTBa B pacTBOPE MO U3BECTHOM Macce paCTBOPEHHOI'O BEIIECTBA U
Macce pactBopureis. 3. BerunciaeHue Macchl pacTBOPSIEMOTO BELIECTBA U PACTBOPUTEIIS,
HEOOXOIUMBIX JJIsl IPUTOTOBJICHUSI OIIPEICICHHON MacChl pacTBOpa C U3BECTHOW MacCOBOM J10J1ei
PacTBOPEHHOTO BEIIECTBA.

JemoncTpanuu. O06pasisl OKCHIOB, KHCIIOT, OCHOBAaHUM U coyiei. Moen KpUCTAIITNIECKUX
PEILIETOK XJIOpUAa HaTpHsl, anMasa, okcuzaa yriepoaa (IY). CrocoOsl pazaeneHust cMecei.
JTUCTUIUISILINS BOJIBI.

JlaGopaTopHble onbITHI. 1. 3HaKOMCTBO ¢ 00pa3IiamMu BEIIECTB pa3HbIX KiaccoB. 2. Pa3znenenue
cMeceid.

IIpakTuyeckne 3ansitua 2.[lpurorosiaeHue pacTBopa caxapa u onpeieJIeHue MacCOBOM 10U €ro B
pacTBope.

Tema 5. U3menenus, npoucxoasinue ¢ Bemecrsamu (14 4)

[ToHsTHE SIBIICHUI KaK U3MEHEHUH, TPOUCXOIAIINX C BEMIECTBAMU. SIBICHUS, CBI3aHHBIE C
M3MEHEHHUEM KPUCTAJUTMYECKOTO CTPOCHHUSI BEIIECTBA MPU MTOCTOSHHOM €TI0 COcTaBe, (hM3HUecKue
siBieHus. DU3nuecKre SIBICHUS B XUMUN: TUCTUIUIALMSA, KPUCTAJUIM3ALIHs, BEINAPUBAHUE U BO3TOHKA
BEIIECTB, LIEHTPUPYrHUpoBaHUE. SIBICHUS, CBA3aHHbBIE C U3MEHEHHEM COCTaBa BELIECTBA, XUMHUYECKHE
peakuuu. [IpusHaku U yclioBUs MPOTEKaHUsI XUMHUUYECKUX peakuuid. [Tonstue 00 3k30- u
SHIOTEPMUUYECKHUX peakluusX. Peaknuu ropeHus Kak 4acTHbIU Cilydyall 9K30TEpMUYECKUX PEaKILIUid,

MIPOTEKAIOIIUX C BBIJICJICHUEM CBETA. 3aKOH COXPAHEHUSI MACCHI BEIIECTB. XUMUYECKHE YPaBHEHUSI.
3HaueHue UHIEKCOB U K03 duimenToB. CocTaBiieHne ypaBHEHUI XUMUYECKUX PEaKIUil.

PacueTsl o XxuMUYECKUM ypaBHEHUSIM. PellieHne 3a1a4 Ha HaXOXK/JICHUE KOJIMYECTBA BEIIECTBRA,
MaccChl WK 00beMa MPOAYKTa PEaKIUu MO KOJIMUYECTBY BEILIECTBA, MacCe WIH 00bEMY HCXOTHOTO
BEILIECTBA. PacdeTsl ¢ ucnionb30BaHMEM MOHATHUA «IOJIS», KOTJIa UCXOJHOE BEILIECTBO JAHO B
BUJIE pacTBOPA C 3aJaHHON MacCOBOM JI0JIEN PACTBOPEHHOI'O BELIECTBA UJIH COJEPIKUT OINPEIEICHHYIO
JTOJTEO TIPUMECEH.

Peaknuu paznoxxenusd. [lonsaTre o ckopocTn XumMuueckux peakuil. Karanuzaropsl. @epMeHTHI.
Peaxiuu coenunenus. Katanutudeckue u HeKataauTudeckue peakuuu. O0patumbie 1 HEOOpaTHUMbIE
peaKkuuu.

Peakunu 3aMenieHus. DIEKTPOXUMUYECKHUH sl HANIPSHKEHUH METAJIIOB, €0 UCIIOJIb30BaHUE AJIs
MIPOrHO3UPOBAHUS BO3MOKHOCTH MTPOTEKAHUS PEAKINI MEXKIY METaJlJIaMi M pacTBOPaMH KHUCJIOT.
Peakuyy BBITECHEHHS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEW IPYTMMH METaIaMU.

Peakuuu oOmeHna. Peakiiuu HeiTpanu3anuu. Y ciloBus IPOTEKaHUs peakinii oOMeHa B
pacTBopax 0 KOHIA. THUITbI XMMUYECKUX peakiuil (10 MPU3HAKY «YHCIIO0 M COCTAaB UCXO/IHBIX BEIECTB
U IPOAYKTOB PEaKIMK») Ha IPUMepPEe CBOMCTB BOABI. Peakiins pa3inokeHus: — 3JIEKTPOJIU3 BOBI.
Peakuuu coennHeHnss — B3aUMOAEHCTBHE BOJBI C OKCHJIAMU METAJUIOB U HEMeTasuloB. [loHsATne
«TUAPOKCUIBD.

Peakuuu 3amenienuss — B3aUMOAEUCTBHE BOABI C IIEIOYHBIMU U IIET0YHO3EMEIBbHBIMU
Metaiamu. Peakiy oOMeHa (Ha nmpumepe ruapoiu3a cyiabhuaa aTloMUHNS U KapOu1a KaabIus).

Pacuernbie 3ana4u. 1. Beruncinenue no XMMMUECKUM ypaBHEHUSAM MacChl WIM KOJIMYECTBA
BElIECTBA 110 U3BECTHOM Macce WM KOJIMYECTBY BEILIECTBA OJHOTO U3 BCTYNAIOUINX B PEAKIUIO
BEIIECTB WU MPOIYKTOB peakiuu. 2. Beruucnenne Maccobl (KoIudyecTBa BEIIECTBa, 00beMa) MPOayKTa
peaxiuu, eciiu U3BeCTHA Macca UCXOJHOTO BEILIECTBA, CO/IEPIKAILEr0 ONPEAeIEHHYIO JI0JII0 TPUMECEH.
3. Beiuncnenue mMacchl (KOJIMYeCTBa BEIECTBa, 00beMa) MPOyKTa peaklluy, eCIi U3BECTHA Macca
pacTBopa M MaccoBasi 10J1s1 pACTBOPEHHOT'O BEILIECTBA.

JNemoncrpauuu. [Ipumeps! puznyeckux sABIeHUi: a) muaBneHue napaduna; 0) BO3roHka Hoja uiu
OEH301HOI KUCIIOTHI; B) paCTBOPEHUE NIEpMaHTraHaTa Kainus; ') AU y3ust IyHIHUCTHIX BELUIECTB C
rOpsIIeH JaMIIouky HakanuBaHus. [IpuMepsl XuMHUUECKUX SBJICHUI: a) TopeHue Maraus, ¢pocdopa; 0)
B3aUMOJICHCTBUE COJITHON KHCJIOTHI C MPaMOPOM WJIM MEJIOM; B) monydeHue ruapokcuaa meau (11) r)
pacTBOpEHHE MOTYUYEHHOTO THAPOKCHIA B KUCIOTax; 1) B3aumoeiicteue okcuaa meau (1) ¢ cepnoit



KHCIIOTOH MPU HArpeBaHUM; €) PA3I0KCHHIE ITIePMaHTaHaTa Kallvsi; ) B3aUMOJICHCTBUE pa30aBICHHBIX
KHCJIOT C METAJIaMU; 3) Pa3JIOKEHHUE TIEPOKCH 1A BOJOPO/A.

JladopaTropHble onbIThl. 3. CpaBHEHHE CKOPOCTU UCHIAPEHUS BOJABI M CIIUPTA 110 UCYE3HOBEHUIO UX
Kareninb Ha pribTpoBaibHOM Oymare. 4. OKuciIeHre MeIU B TJIaMEHU CITUPTOBKU MJIU TOPEJIKH. 5.
[ToMmyTHEHME N3BECTKOBOI BOJIBI OT BBIJIBIXAaEMOI0 YIJIEKUCIIOrO ra3a. 6. [lonyueHnue yriekucioro
ra3a B3auMOJICKICTBHEM COJIBl M KUCIIOTHI. 7. 3aMelieHue Meau B pacTBope xyopuaa meau (1)
JKEIIC30M.

IpakTuyeckue 3ansaTus: No3 «HabmromeHus 3a I3BMEHEHUSMU, TIPOUCXOIAIINE C TOPSIICH
cBeuoit». Ne4 «lIpu3Haku XUMUYECKON PEAKLIUM.

Tema 6. PacrBopenne. PacTBopbl. CBoiCTBa pacTBOPOB 3J1eKTPOIUTOB (1749)

PactBopenue kak ¢pu3uko-xumMuueckuii mpouecc. IlonsTHe 0 rugparax u KpUCTaUIOrHapaTax.
PactBoprumMocTs. KprBble pacTBOPUMOCTH KaK MOJIENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPBIX
BELIECTB OT TeMIiepaTypsl. HachlllieHHbIE, HEHACHIILIEHHBIE U IEPECHIILEHHBIE PACTBOPBL. 3HAYEHUE
PacTBOPOB JUIs PUPOJIBI U CENBCKOI0 X03siiicTBa. [ToHsATHE 00 IEKTPONIUTHYECKON JUCCOLUALIIH.
DJNEKTPOIUTHI U HEINEKTPOJIIUTEL. MeXaHU3M IUCCOLMALAN MIEKTPOJIUTOB C Pa3IMYHbIM THIIOM
XUMHUECKOH cBsi3U. CTeneHb 3JeKTPoauTHUECKol nucconranuy. CuabHbIE U cl1adble 3JEKTPOIUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOIUTUYECKON Jucconnanuu. MIoHHbIe ypaBHEHUS PEaKLUil.
YcioBust MPOTEKAHMSI PEAKIIMA 0OMEHA MEXTY AJIEKTPOIUTAMH JI0 KOHIIA B CBETE MOHHBIX
npencrasiaeHuid. Kimaccudukanus noHoB 1 ux cBoiictBa. Kucnorsl, ux kinaccudukanus. ucconnanus
KHCJIOT U MX CBOMCTBA B CBETE TEOPUU JIEKTPOIUTHUECKOMN Auccoranui. MosekyispHble U HOHHBIE
YPaBHEHUS PEAKLUI KUCIOT. B3auMoaeicTBUE KUCIIOT C METaJlIaMU. DJIEKTPOXUMUYECKUAN PsiJL
HaIlpsDKEHUN METauioB. B3auMoaeicTBrue KUCIIOT C OKCUAAMHU METAJLIOB. B3auMonecTBue KUCIIOT €
OCHOBAHUSIMU PEaKLMs HeUTpanu3auuu. BzaumozeicTeue KMCIOT ¢ coisimu. Mcnonb3oBanue
TaOIUIIB PACTBOPUMOCTH ISl XapAKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIOT. OCHOBaHUS, HX
KJ1accu(UKaLus. TUCCOLMALNS OCHOBAHUHN M UX CBOWMCTBA B CBETE TEOPUH JIEKTPOTUTHUECKON
nucconuanui. BzaumoelicTBue 0CHOBaHUM € KMCIIOTaMHU, KUCIOTHBIMU OKCUAAMU U COJISIMU.
Vcnonb30BaHue TabIUIbl PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBONCTB OCHOBaHHH.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUI IIPU HAarpEBaHUU.

Counn, ux KJIaccUpUKaIMA U TUCCOLUAINS PA3IMYHbIX TUIIOB cosieil. CBoNCTBa coJiel B cBeTe
TEOPUH JIEKTPOIMTHYECKON Trcconuanuu. BzaumonencTeue conel ¢ MeTaJlIaMH, YCIIOBHUS
IIPOTEKAHUs ITUX peakiuil. B3aumoaencTeue coneil ¢ KUCI0TaMH, OCHOBAaHUSIMU U COJISIMH.
Hcnonb3oBanue TabIUIBl PACTBOPUMOCTH JIJIs1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o00611eHNe cBeleHui 00 OKcHIaxX, UX KiIaccu(UKaul 1 XUMHUYECKUX CBOMCTBaX.

['eneTnyeckue psapl METAIIOB U HEMETAIJIOB. [ 'eHeTnueckas cBsA3b MEXAY KilaccaMu
HEOPraHMYECKUX BEILECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHNE U
BOCCTAHOBJICHHE.

Peakunu noHHOro oOMeHa 1 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBieHne
ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOAOM 3JIEKTPOHHOTO OaslaHca.

CBolicTBa IPOCTHIX BEIIECTB — METAJIIOB U HEMETAIIJIOB, KMCIIOT U COJIEH B CBETE MPeICTaBICHUM
00 OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX MpOIleccax.

JemoHcTpanuu. VcrbiTanue BENIeCTB U UX PaCTBOPOB Ha 3JIEKTPONPOBOAHOCTD. IBUKEHHE
OKpAILIEHHBIX HOHOB B 3JIEKTPUUECKOM I0JI€. 3aBUCUMOCTD IEKTPOINPOBOIHOCTH YKCYCHOM KHUCIIOTBI
OT KOHIIEHTpanuu. B3anMoeiicTBre 1MHKA C Cepoil, COMSTHOM KUCIoTon, ximopuaoM meau (11).

JlabopaTopHsble onbIThI. §. Peakiuu, xapakTepHsle 1J11 pACTBOPOB KUCIIOT (COJITHOM MJIM CEPHOM).
9. Peakuuu, xapakTepHble 17151 paCTBOPOB Iiesoueit (THAPOKCUI0B HATpHsl Ui Kanust). 10.
[Tonmy4yeHnue u cBOIiCTBa HEPACTBOPUMOT'O OCHOBaHUS, HanpuMmep, ruapokcuaa meau (11). 11.
Peakuuu, xapaktepHble AJ1s1 pacTBOPOB cojielt (Harpumep, s xjmopuaa meau (11)), 12. Peakmuu,
XapaKTepHbIE 1JI1 OCHOBHBIX OKCUIOB (HampuMmep, A okcuaa Kanpuus). 13. Peakuun, xapakrepHble
111 KUCJIOTHBIX OKCHJIOB (HAaNIpuMep, Ul YIJIEKUCIIOro rasa).

IIpakTnyeckue 3ansartus: 4. lIpakrudyeckas padora Ne5 «Peienne skcnepuMeHTaIbHbIX 3339,



Hrorosasi KOHTpoOJIbHAsI paboTa 3a Kypc XUMHH 8 Ki1acca

Conep:kanue padoyeil nporpaMmMbl 10 XumMuu B 9 kiacce (68 1)
Tema 1.001as XapaKTePUCTUKA XUMHYECKHX 3JIEMEHTOB M XUMHYEeCKUX peakuuid (10 1)

XapakTepucTuKa 3JIEMEHTA T10 ero MoyoxkeHuto B [lepuoandeckoil cucreMe XUMHIECKUX
anemenTtoB JI. 1. MenpaeneeBa. CBOMCTBa OKCHUJIOB, KUCIIOT, OCHOBAHHUM U COJICH B CBETE TEOPUU
AIEKTPOJIUTUYECKON JUCCOLMALIMHI U OKUCIICHUSI-BOCCTAHOBIICHHUS.

[TonsiTre o mepexoaHbIX 31eMeHTax. AM(POTEpPHOCTh. [ eHeTHUeCKU Psii IEPEXOIHOTO dIIEMEHTA.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xXumudeckux 3ymeMeHToB 1. 1. Menneneesa.

XuMHuueckasi OpraHu3alys )KMBOM U HEKUBOU NMPUPObl. XUMUYECKUIN COCTAB siApa, MAHTUU U
3eMHOM KOpbl. XMMUYECKHE FJIEMEHTHI B KJIIETKAX JKMBBIX OPraHU3MOB. Makpo- U MUKPOIJIEMEHTHI.

O06o0011eHre cBeICHH 0 XUMUYECKUX peakiusax. Kiaccupukanus XuMHUeCKUX pPeakIHii 1o
Pa3IMYHBIM MMPU3HAKAM: «9HUCIIO U COCTAB PEarupyroluX U 00pa3yIOIIUXCS BEIIECTBY, «TETUIOBOM
s ek, «HampaBIeHUE, «U3MEHEHHE CTENICHEH OKUCICHHS 3JIEMEHTOB, 00Pa3yOIINX
pearupymroime BenecTay, «hasza», «MCrnoiib30BaHue Katanu3aTopay. [loHaTHe 0 CKOpoCcTH
XUMHUYECKOHN peakuuu. PakTopsl, BAUSIOIINE HA CKOPOCTh XUMHUUECKUX peakuuil. KatanuzaTopsl u
Katanu3. MTHruOuTopsl. AHTHOKCHUIAHTHI.

Jemouncrpanuu. Paznuunsie hopmel Tabmuust J{. I.MenaeneeBa. 3aBUCHMOCTbH CKOPOCTH
XUMHUYECKON PEAKIIMU OT MPUPOJIBI PEarupyOINX BEIIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
peaklMy OT KOHLEHTPALUU Pearupyrnnx BelecTB. 3aBUCUMOCTh CKOPOCTH XUMHUECKOW pPEaKIMU OT
TIJIOIIAI COTIPUKOCHOBEHUS PEArupyrOIINX BEIIECTB («KUTISIIIUKA CITOI).

JlaboparopHblie onbIThl 1. [lonyyeHue ruipokcua IUHKA U UCCIEA0OBAaHUE €r0 CBOMCTB.

JInarHocTuuyeckasi KOHTPOJbHasi padora

Tema 2. Metasuibl (204)

[Tono>keHne METAIIIOB B IEPUOJUYECKON CUCTEME XMMHUECKHX 3JIeMeHTOB 1. 1. Menneneesa.
Mertannnueckast KpucTajsinyeckas perieTka 1 MeTajuindeckasl XuMuueckas cBsizb. O0mue
¢usnyeckre cBoiicTBa MeTayioB. CIulaBbl, UX CBOMCTBA M 3HaYEHHE. XUMUYECKHUE CBONCTBA
METAJIJIOB KaK BOCCTAHOBUTENEH. DICKTPOXUMHUECKUN Psi/i HAPSDKEHUH METAJIOB U €r0
MCIOJIb30BaHUE JUISl XapaKTEPUCTUKH XMMUYECKHX CBOMCTB KOHKPETHBIX MeTaioB. CriocoObl
MOJIyYEHUsI METAJJIOB: MUPO-, TUPO- U AJEKTpoMeTaLTyprus. Koppo3us MeTamioB U criocoObl
O0pBOBI C HEH.

O01mas XxapakTepuMcTHKA IIeJOYHbIX MeTaJ10B. MeTaisl B mpupoae. Obuue crnocoObl ux
nony4yenus. Ctpoenue atomoB. lllenoyHble MeTaIbl — MPOCThIE BEIIECTBA, UX (PU3HUECKUE U
XUMHUYECKHE CBOICTBa. BaxkHelre coelnHeHus EeI0YHbIX METAJUIOB OKCUAbI, THIPOKCHIBI U COITH
(x1opuBl, KapOOHATHI, CyIb(aThl, HUTPAThI), UX CBOMCTBA U IPUMEHEHUE B HAPOJIHOM XO3SHCTBE.
Kanuitneie ynodpenus.

O01mas xapaKkTepucTHKA 3JIeMeHTOB Ii1apHoi noarpynns! II rpynnsi. CTpoeHue aToMoB.
[Ilenouno3eMenbHBIE METAIIBI — MPOCTHIE BEIIECTBA, UX (PU3MUYECKHE U XUMUYECKUE CBOMCTBA.
Baxkneiimme coetuHeHuUs EI0YHO3EMENIbHBIX METAJJIOB OKCH/IbI, THAPOKCHU/IBI U COJIU (XIJIOPUBI,
KapOOHATBI, HUTPATHI, Cyab(aThl U (hocdaTel), UX CBOHCTBA U MPUMEHEHUE B HAPOJIHOM XO3SHCTBE.

Amomunuii. CtpoeHue atoma, pU3nYecKkue 1 XUMHUUECKHE CBOICTBA MPOCTOr0 BEIIECTBA.
CoenuHeHHs AIFOMUHUS OKCU U TUAPOKCHL, UX aM(OoTepHbIN XapakTep. Baxneiie conu
anroMuHus. [I[puMeHeHne amOMUHUS U €T0 COCIMHEHH.

Keneso. Ctpoenue atoma, (pu3nuecKue U XUMHUIECKHUE CBOMCTBA IMTPOCTOTO BEILIECTBA.
I'eneTnveckue psiapl Fe’+ n Fe’+. KauecTBeHHbIC peakiuu Ha Fe’+ u Fe’+. Baxueiimue couu
Kele3a. 3HaUEHUE JKeJe3a, €r0 COEAMHEHNH U CIUIaBOB B IIPUPOJIE U HAPOIHOM XO35HCTBE.



JNemoncTpanuu. OOpasipl MEJIOYHBIX U HIETOYHO3EMENbHBIX MeTaioB. O0pasIibl CIJIaBOB.
B3anmoaeiicTBre HaATpUs, TUTHS U KaJdblKs C BOAOW. B3anmopaeiicTBre HATpUsl U MarHus ¢
KucioposioM. Bzaumonelicteue metaios ¢ HemeTtaamu. [lonydyenne runpokcunos xenesa (1) u
(.

JlaGopaTopHble onbITHI. 2. O3HaKOMIICHHE C 00pa3laMu MeTayuIoB. 3. B3aumozeiicTBue MeTaioB
C pacTBOpaMU KHUCIIOT U coiieid. 4. O3HakoMIIeHHE ¢ 00pa3liaMu IPUPOIHBIX COSIMHEHUN: a) HATpus;
0) KanbLus; B) aJTIOMUHUS; T) )kene3a. 5. [loaydenne rupokcuia aTlOMUHHS U €T0 B3aUMO/ICHCTBHE C
pACTBOpaMH KHCJIOT H Iesoueii.6. KadecTBenuble peakunn Ha HoHEl  Fe’+ m Fe+

IIpakTnyeckue 3anaTus: 1. OcylecTBiIeHNE NENOYKA XUMUUECKUX MIPEBPAILEHUN METAJIOB. 2.
[Tonyuyenue u cBOMCTBA COeNMHEHUI METAILIOB 3. PellleHne SKCrepuMeHTalIbHbBIX 3a]a4 Ha
pacrno3HaBaHHE U MIOJIyYE€HUE BEIIECTB.

Tema 3. Hemeranabl (284)

OO011ast xapakTepUCTHKa HEMETAJUIOB: TMOJI0KEHUE B Ieproanyeckoi cucreme 1. M. Meneneesa,
0COOEHHOCTH CTPOCHHS aTOMOB, AJIEKTPOOTPHIIATEIIEHOCTh KaK Mepa «HEMETAUTUIHOCTIY, P
EKTPOOTPHULATENBLHOCTU. KpUCTAINIMUECKOE CTPOCHNE HEMETAIIIOB — MIPOCTHIX BELIECTB.
Annorponusi. @u3nyeckre CBOMCTBa HEeMETALIIOB. OTHOCUTENIBHOCTD MOHATHN «METAJLD,
«HEMETaJ».

Boaopoa. [lonoxxenue B mepruOIMYECKON CUCTEME XMMUYECKHUX 3JIeMeHTOB 1. 1. MeHeneena.
CrpoeHne aToMa U MOJIEKyJbl. PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPOAA, €T0 MOJYyYEHUE U
IIPUMEHEHUE.

Bopa. Ctpoenue monekyisl. BogoponHas xumuueckas cBa3b. dusndeckue cBoiicTBa BOJBI.
AHoMannu CBOMCTB BObL. [ uapodunbabie u ruapooOHbIe BenecTBa. XMMUYECKHE CBOWCTBA BOIBI.
Kpyrosopot Bozsl B ipupoje. Bonoounctka. Aspanus Boabl. beitoBele GuiibTpbl. MuHepasibHble
BOJBL. /lucTMiumpoBaHHas BOJa, €€ MOJy4YCHHUE U IPUMEHEHHE.

O0mast xapakTepucTuKa rajoreHoB. Ctpoenue atoMoB. [IpocTble BemecTBa, uxX puU3n4ecKue 1
XUMHUYEcKHe cBOiicTBa. OCHOBHBIE COETUHEHUS TaJIOr€HOB (IaJOr€HOBOJOPO/IbI U FAJIOT€HU/IBI), UX
cBoiicTBa. KauecTBeHHas peakius Ha XJIopu-uoH. KpaTkue cBefieHus o xyope, 6pome, GTope u Koze.
[IpumeHeHne raJsoreHoB U UX COEAUHEHHI B HAPOJAHOM XO351CTBE.

Cepa. CtpoeHue aroma, aJuIOTpOINHUs, CBOUCTBA U IPUMEHEHNE poMONYecKoil cepbl. OKCUABI cepbl
(IV) u (VI), ux nonydenue, cBoiicTBa k npumeHeHue. CepoBOIOpOIHAS U CEPHUCTAS] KUCIOTHI.
CepHas KuCJIOTa U €€ COJIM, UX IIPUMEHEHUE B HAPOIHOM X03slicTBe. KauecTBeHHas peakius Ha
cynbdaT-uoH.

A3ot. CTpoeHHEe aTOMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOTO BEIIECTBA. AMMHUAK, CTPOEHHUE, CBOMCTBA,
nojydeHue u npuMerenue. Coiau aMMOHUs, X cBocTBa U npuMeHenue. Oxcup azota (1) u (1V).
A30THas KUCIIOTa, e CBOMCTBA M MpuMeHeHre. HUTpaTbl 1 HUTPUTHI, TpobiieMa UX COIepKaHMs B
CEJIbCKOXO03SICTBEHHON NPOAYKIIUU. A30THBIE YJOOpPEHMUSL.

®ocdop. CtpoeHue aToma, aJlIOTPOIHUS, CBOICTBA 6e1oro U kpacHoro dochopa, UX MpUMEHEHHE.
OcnoBHbIe coequnenus: okcu Gpocdopa (Y), oprodochopnas kuciora u ¢pocdarsl. DochopHbie
ynoopeHus.

Yraepoa. CtpoeHue aroma, alIoTPONHSs, CBONCTBA AJZIOTPOITHBIX MOAU(UKAIIHMA, TPUMEHEHHUE.
Oxcunst yraepona (I1) u (IV), ux cBoiicTBa u npumeHeHne. KauecTBeHHas peakiius Ha YrIIEKUCIIbIA
ra3. KapOoHatsl: KajbIUT, COJIa, MOTAII, UX 3HAUE€HUE B IIPUPO/JIE U KU3HU denoBeka. KauecTBeHHas
peakius Ha KapOOHAT-HOH.

Kpemnuunii. CtpoeHne aroMa, KpUCTAUINYECKUI KPEMHUM, €r0 CBOMCTBA M IpuMeHeHne. Okcun
kpemuus (IV), ero npuponansie pasHOBUAHOCTUH. CHUIIMKAThl. 3HAUEHUE COCTUHEHUN KPEMHHUS B )KUBOM
1 HeXuBOU npupoze. [IoHaTre 0 CUIMKaTHON MPOMBIIIJIEHHOCTH.

JemoncTpanuu. O6pasiipl raloreHoB — MPOCTHIX BellecTB. B3anMoeicTBIe rajloreHoB ¢
HaTpUeM, aTIOMUHNEM. BeITecHeHHE XJIOpoM OpoMa WIiIM UOJa U3 PaCTBOPOB UX COJIEH.
B3aumMozeicTBue cepsl ¢ MeTaulaMH, BOXOPOJAOM U KACIOpOAOM. B3aumozeiicteue
KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.



[Tornouienue yriaem pacTBOPEHHBIX BELIECTB UM ra30B. BoccTaHOBIEHNE MEAU U3 €€ OKCUAA
yriem. OGpasiibl IPUPOAHBIX COCTMHEHUI XJI0pa, cephl, pocdopa, yriaepoaa, kpemuus. O0pas3ibl
BOXHEUIIIMX JIUIsI HAPOJAHOTO X03s1iicTBa Cynb(aToB, HUTPATOB, KapOOHATOB, hochaToB. OOpa3IbI
CTEKJIa, KepaMHUKH, [IEeMEHTA.

JlabopaTopHsble onbIThl. 7. KauecTBeHHas peakiys Ha XJIOpUI-UOH. 8. KauecTBeHHasl peakuus Ha
cynbdar-uoH. 9. PacmosnaBanue coseit aMMOHHSL.

10. [MomyueHue yriekucsaoro raza u ero pacnosHasanue. 11. KauectBeHHas peakuus Ha kapOoHaAT-
HoH. 12. O3HaKOMJIEHUE C PUPOJHBIMU CHIIMKaTaMHU. 13. O3HaKOMIIEHUE C TPOIYKIIMEH CUITMKATHON
IIPOMBIIIJIEHHOCTH.

IpakTnyeckne 3ausiTus: 4. Penmenue skcnepuMeHTaIbHBIX 3a7a4 110 Teme «lloarpymnma
KHCIIOPOJIay.

5. Penienue skcriepuMeHTaIbHbIX 3a1a4 1o Teme «[loarpynmnel azoTta u yriaepoaar.

6. ITomydenue, coOupanue U pacrio3HaBaHUE Ta30B.

Tema 5. O6001IeHHe 3HAHNH 10 XUMMH 32 KYPC OCHOBHOM mKoabl. (10 yac)

[Tepuonnueckuii 3akoH u [lepuonuueckas cuctema xumudeckux sneMeHToB . I.Menaeneena.
Du3MUeCKuil CMBICT OPSIKOBOTO HOMEpA JIEMEHTa, HOMEPOB NIEPHO/Ia U TPYMIbL. 3aKOHOMEPHOCTH
M3MEHEHUs CBOWCTB 3JIEMEHTOB U UX COCAMHEHUN B IEPUO/Iax U IPyINax B CBETE MPEACTABICHUN O
CTPOEHUU aTOMOB JIEMEHTOB. 3HaueHue [leproanyueckoro 3akoHa.

Byl XUMUYECKHUX CBSI3€H U TUIIBI KPUCTALUIMYECKUX PEIIETOK. B3aUMOCBS3b CTPOCHUS U CBOMCTB
BCIIIECTB.

Knaccudukanus XuMHUUECKUX peaklui Mo pa3uyHbIM MPU3HAKaM (UHCIIO U COCTaB Pearupyrommx
1 00pa3yOIIUXCs BEIISCTB; HATMYKE TPAHUIIBI pa3aena ¢a3; TeruioBoi 3pdexT; n3MeHeHue crerneHei
OKHCJICHUSI aTOMOB; UCIIOJIb30BaHUE KaTaau3aTopa; HalmpaBieHHe mpoTekanus ). CKOpocTh
XUMHUYECKUX Peakiuil U (akTophl, BIUSIONIMe Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIINA 1
CHOCOOBI CMEIIEHUSI XUMUYECKOTO PAaBHOBECHSI.

[TpocTeie u cnoxHbIe BenecTBa. MeTauibl U HemeTasuibl. [ eHeTuueckre psaibl MeTallia, HeMeTajlia
u iepexoHoro Metamia. OKCUABI U TUAPOKCUIBI (OCHOBAHMS, KHCIOTHI, aM(OTEPHBIE THIPOKCUIBI),
conu. Ux cocrtaB, kiaccuukamus u o0Ire XUMUYECKHE CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTAYECKON AUCCOLMALINH.



