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11 xknacc 0a30Bblii ypoBeHb (1 yac B Hemeno, Bcero 34 yaca)
YMK O.C.I'abpuensin

IHosicHuTeNLHAA 3ANIUCKA

HN3yyenue xumMum Ha 0a30BOM YpPOBHe cpeaHero (MOJHOro) o0iero odpazoBaHus
HAINPaBJIEHO HA JOCTHKEHHUE CJIeAYIOLIUX 1eJIeii:

* O0CBOCHME 3HAHMH O XUMHUYECKOM COCTaBJIAIOLIECH €CTECTBEHHOHAYYHOM KapTUHBI MUpa,
BXHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPHSIX;

* OBJIaJeHHe YMEHHUSIMHM NPUMEHSTh MOJYYCHHBIC 3HAHMS JJIS OOBSCHEHUS pazHOOOpa3HBIX
XUMHUYECKHX SIBJICHUA M CBOMCTB BEILECTB, OLEHKU POJIM XHUMHHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U ITOJIyY€HUU HOBBIX MaTE€PHUAJIOB;

* pa3BHMTHEe I103HABATEJIbHBIX HWHTEPECOB M HMHTEIEKTYaJbHBIX CIIOCOOHOCTEH B mpoiiecce
CaMOCTOSITEJILHOTO MPUOOPETEHUs] XHWMHUYECKUMX 3HAHUM C HCIOJb30BAaHUEM PA3IMYHBIX
MCTOYHHUKOB HH(OPMAIUH, B TOM YHCIIC KOMITBIOTEPHBIX;

* BOCHUTaHHUe YOSXKICHHOCTH B MO3UTHBHON POJIM XMMUHU B KU3HU COBPEMEHHOTO OOIIECTBA,
HE00XOIMMOCTH XMMUYECKH I'PaMOTHOI'O OTHOILLEHUS K CBOEMY 3/10POBBIO U OKpYXKaIoUIeH cpene;
*  MpuMeHeHHe MOJyYeHHbIX 3HAHUI U yMeHMi 11 0€3011aCHOT0 UCIIOJIb30BaHUs BEIIECTB U
MaTepuasoB B OBITY, CEJIbCKOM XO3SICTBE M Ha IIPOU3BOJICTBE, PELLICHUS NIPAKTUYECKUX 3a7a4 B
MOBCEIHEBHOM JKU3HH, MPEIyNpEekICHUs SBICHUMN, HAHOCSIIUX BpPEI 370POBBIO 4YEJIOBEKa H
OKpYKalollel cperie.

Kypc oOmieit xumum 11 kitacca HampaBiieH Ha pelIEHUE 3a/ladydl WHTETrpaluy 3HaHUN
yUYaIIUXCsI IO HEOPTaHWYECKOH U OPraHNYEeCKON XMMHUU C LENbI0 (POPMUPOBAHUS Y HUX €TUHOU
XUMHYECKON KapTUHBI Mupa. Beayias uaes Kkypca — eTMHCTBO HEOPTaHUYECKOW U OpraHu4eCcKOn
XMMHH HAa OCHOBE OOIIHOCTH HMX IOHSITHH, 3aKOHOB W TEOpUH, a TakKe HAa OCHOBE OOIIMX
MOJIXO0J0B K KJIacCU(UKAIMKU OPTaHUYECKUX M HEOPTaHMUYECKHUX BEIIECTB M 3aKOHOMEPHOCTSIM
NPOTEKAaHUs XMMUUECKUX PEAKLIUNA MEX1y HUMH.

3HAUUTENBHOE MECTO B COJIEPIKAHNN Kypca OTBOAUTCS XMMHUECKOMY dKcliepuMeHTy. OH
OTKpPBIBAE€T BO3MOKHOCTH (OPMHpPOBATH y yyalIUXxcsd YMEHHs paboTaTh C XHUMHUYECKUMU
BEIIIECTBAMH, BBINOJIHATh MPOCThIE XUMUYECKHUE OIBITHI, YYUT LIKOJHbHUKOB O€30MIaCHOMY M
HKOJIOTMYECKU TPaMOTHOMY OOpPAIlIEHHUIO C BELIECTBAMU B OBITY M Ha IIPOU3BOJICTBE.

Jloruka v CTpyKTypHUpOBaHHE Kypca MO3BOJISIOT B TOJHON MEpe UCII0Ib30BATh B 00Y4EHU U
JIOTUYECKHE Olepalliy MBILIUICHUS: aHaJIu3 U CUHTE3, CPABHEHUE U aHAJIOTUIO, CUCTEMATH3AIUI0
U 000011IeHHE.

HcxonHbIMH JOKYMeHTaMU Ul COCTaBIIEHUS IpUMepa pabodel mporpaMMbl sIBUITHCH:

1. Ilpukaz Muno6pnayku ot 17.12. 2010r. Ne 1897 «O06 yTBepk/IeHUH U BBEICHUU B
neiicteue ®I'OC OOO»

2. Tlpuxa3z MunoOpnayku ot 17.05.2012 Ne 413 «OO0 yTBep>kKA€HUN U BBEJCHUU B
nericteue ®I'OC cpeanero( moaHOTO) 00IIETO 00pA30BAHUS»

3. TIucesmo MunuctepctBa oOpasoBanus u Hayku P® ot 19 anpens 2011r. Ne03-255 «O
BBEJICHUH (eIepalIbHBIX FOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB OOILEr0o
o0pa3oBaHUs»

4. Ilpuka3z Munobpuayku Poccun ot 7 uronst 2012 r. Ne 24480 «O06 yTBEep)aecHUN
(benepaabHOro roCy1apCTBEHHOT0 00Pa30BaTENbHOIO CTaHJApTa CPEIHETO
(momHOTO) 00ITIETO 00pa30BAHUS»

5. ®enepanabHOro rocy1apcTBEHHOTO 00pa30BaTENIBHOIO CTAHIapTa OCHOBHOTO OOILEr0O

obpazoBanus (mpukaz MuHHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanun
ot 17 nexabps 2010 r. Ne 1897)



6. TIpumepHBbIe MPOrpaMMBI IO yIEOHBIM MpeaMeTaM (enepaabHOro 6a3UCHOro y4eOHOro
TUIaHa.

PabGouass mporpamma pa3paboraHa Ha ocHOBe aBTopckoii mporpammbl O.C. ['abpuensHa,
cooTBercTByOIIeH dDenepanbHOMY KOMIIOHEHTY TOCYAApCTBEHHOTO CTaHIapTa oOOIIero
00pa3zoBaHus U JONYIIeHHOW MuHHCTepCcTBOM oOpa3zoBanus U Hayku Poccuiickoit deneparumn.
(Tabpuensia O.C. Ilporpamma kypca xumuu i 8-11 kimaccoB 00meo0pa3oBaTeNbHBIX
yupexaenuii /O.C. ['abpuensH. — 2-e u3 ., nepepad. u gon. — M.: Jipoda, 2010).

Jannas pabodas mnporpaMMa MOXKET OBITh peaJn30BaHAa TPU  HCIOJIH30BAHUU
TPAAUIMOHHOH TEXHOJOrMM OOy4eHHs, a TaKXKe OJIIEMEHTOB JPYTUX COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA, TIEPEOBBIX OPM M METOJIOB O0yUEHUSI, TAKMX KaK MPOOICMHBIN
METO/I, pa3BHBaroliee 00yueHrne, KOMIbIOTEPHbIE TEXHOJIOTHH, TECTOBBIN KOHTPOJIb 3HAHUH U JP.
B 3aBHCHMOCTH OT CKJIOHHOCTEH, MOTPEOHOCTEW, BO3MOXKHOCTEH M CIIOCOOHOCTEH KaXKIOTo
KOHKPETHOI'O KJlacca B MapaJijieliu.

KoHnTpoJib 3a ypoBHEM 3HAHUH ydaluxcs NpeSycMaTpUBaeT MPOBEACHUE JJaOOPATOPHBIX,
MPAKTUYECKHUX, CAMOCTOSATEIbHBIX, KOHTPOJIbHBIX Pa0OT, KaK B TPAJAULIMOHHOM, TaK U B TECTOBOM
dbopmax.

B Iloypounom mnnanupoBanuu B rpade «/3ydaemblie BONPOCHD» KYPCHBOM BbIJIEJICH
MaTepua, KOTOPBIU MOJICKUT U3YUCHHUIO, HO HE BKJIIOUEH B TpeboBaHMs K YPOBHIO TTOJATOTOBKHU
BBIMTYCKHUKOB.

KonkpeTHbie TpeOOBaHUS K YPOBHIO IIOATOTOBKH BEITYCKHHKOB OTPECIICHBI IS KaXKIOTO
ypoka u BKJIto4YeHbl B [loypouyHoe mianupoBanue.

Kpome Toro, B pe3ynbraTe H3y4eHUs XUMUHU Ha 0a30BOM YPOBHE YUCHHK J10JIAKEH:

Ymernb

* nP060OUmMb CAMOCTOSITEIbHBIA IMOUCK XUMHUYECKOW HH(POpPMAIMM C HCIOJIb30BAHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); UCIIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JIsl 0OpaOOTKH U Mepeaadu
XUMHUYECKON MHPOPMAIUH U €€ TIPEJCTABICHUS B Pa3IMYHbIX (hopMax;

* HCNOJIB30BATh NMPHOOpPEeTEeHHbIe 3HAHUSI M yYMeHHSl B NPAKTUYECKOH [esiTeIbHOCTH M
NMOBCEIHEBHOM KM3HU IS

* O0BSICHEHHS] XUMHUYECKHX SBICHHUM, MPOUCXOSAIINX B IPUPOJIE, OBITY U Ha IPOU3BO/ICTBE;

* ompeJeeHus] BO3MOXXHOCTH MPOTEKAHUSI XUMUUECKUX MPEBPAIICHUHN B PA3IMYHBIX YCIOBUSIX U
OLICHKHU UX MOCIEACTBUM;

* 3KOJIOTUYECKH I'PaMOTHOTO MOBEACHMSI B OKpYXKaIOLIel cpee;

* OLICHKU BJIUSIHUS XMMHUYECKOTO 3arpsi3HEHUsI OKPY’KAIOIIEH cpeibl Ha OpraHUu3M 4YeJOBEKa U
JPYTHUE )KUBBIE OPTaHU3MBI;

+ Oe3omacHOro oOOpalieHusi ¢ TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, J1a0OPAaTOPHBIM
o0opyI0oBaHUEM;

* MPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIIEHTPALIMU B OBITY U HA TIPOU3BOJICTBE;

* KPUTHUYECKOM OIEHKH JOCTOBEPHOCTH XMMHUYECKON HH(OPMAIUH, TOCTYIAIOIICH U3 pa3IMUHbBIX
HMCTOYHUKOB.

Asropckas nporpamma O.C. 'abpuernsiHa paccuuTaHa 0 JTHOBPEMEHHO
Ha 34 yaca u 68 y4eOHBIX 4acOB B T'0JI, TO3TOMY C II€JIbIO pa3rpy3kHu yueOHOro Marepuana
(ucxozs u3 34 yacoB) B IPOrpaMMy BHECEHBI KOPPEKTHBBI.
B aBTOpCKYIO MpOrpaMMy BHECEHBI CIIETYIOIINE U3MEHEHUS:
Tema 1. Ctpoenue atoma n nepuoanyecknii 3axkon /[.M. Menneseena.
- UCKTIIOYeH:
- 1a0opaToOpHBI onbIT 1.
Tema 2. CTpoeHue BelecTBa.
Ymenvweno xonuuecTBo 4acoB Ha 3 yaca, T.K. UCKIIFOUEHBI TEMBI:



- «[Tonumepsiy, (Tema moxpodbHO u3yvanach B 10 kinacce)

- TOJIsI BBIXO/A MPOAYKTA PEAKIIMU OT TEOPETHIECCKH BO3MOKHOTO (HET B MUHUMYME
CoJIepKaHus)

Hcxnroueno:

- 1a0OpaTOpHbIE ONBITHI 3, 4,6.

Tema 3. XuMH4ecKue peakiuu.

Yeenuueno xonnuectBo yacoB Ha 1 yac T.K., B 3Ty TEMY BKJIFOUEHBI BOIIPOCHI, KOTOPBIEC HE
H3Y4YaINCh B KypCe XUMHHA OCHOBHOM IIIKOJIBI.

Hcxnroueno:

- POJIb BOJIBI B XMMHYECKOM PEaKIMK, PACTBOPUMOCTD M KIaCCH(UKAIIMS BEIICCTB O MPU3HAKY
pPacTBOPUMOCTH (HET B 00s13aTEIbHOM MUHUMYME COJICPKAHHS)

- XHUMHYECKHE CBOMCTBA BOJIBI (TEMa HM3ydajiach B OCHOBHOMH IIIKOJIC);

- Ouonorudeckasi poJib TUAPOIIN3A B IIIACTUYECKOM M SHEPTETHIECKOM 0OMEHE BEIIECTB U
SHEPIHH B KJIETKE (HET B MUHUMYME COJICpKaHUsA);

- DIIEKTPOIMTUYECKOE MOTYICHHUE ATFOMUHUS (HET B 0053aT€IbHOM MUHUMYME COJICPIKAHHUS );

- mabopaTtopHblie onbIThL: 7,10.

Tema 4. BemiecTBa 1 UX CBOMCTBA.

Yeenuueno xonuuecTBo yacoB Ha 2 yaca T. K. IaHHas TeMa SIBJISIETCS KIII0OUEBOI B Kypce XUMUU
CpeIHEH IMKOJIBI U He0OXO0AMMa TOJTHASI CUCTeMaTh3aImsl Kypca xumuu ¢ 8 mo 11 kimacc.
Hcknroueno:

- B3aUMO/ICHCTBUE HATPHS C dTAaHOJIOM U (heHoJIoM (TeMa u3ydanach B 10 kiacce)

- 0cCOOCHHBIC CBOMCTBA a30THOW W KOHIICHTPHUPOBAHHOMW CEpHOM KUCTIOTHI; (HET B TPEOOBaHUSIX K
YPOBHIO TOJATOTOBKHU BBIITYCKHUKOB)

- mabopaTopHble onbITHL: 17,18 (ecTh aHANOTHYHBIC JEMOHCTpaluH ). 13 aBTOPCKOM MporpaMMbl
UCKIIOYeHbl HEKOTOPBIE IEMOHCTPAIIMH U JIA0OPATOPHBIE OMBITHI U3-3a HEIOCTATKa BPEMEHU HA
UX BBIMIOJIHEHUE MpH | Yace B HEAEIIO, TaK Kak aBTOpcKas mporpamma npeaycmaTrpuaer 1/2
yaca B HEJCIIO.

TPEBOBAHHUA K YPOBHIO ITIOATIOTOBKH BbIIIYCKHUKOB

B pe3yabTaTe u3ydyeHusi XMuMUM HA 0230BOM YPOBHE YUEHHK JT0JIKEH

3HATh / IOHUMAThH

® GaIICHEUEe XUMUYECKUE NOHAMUA: BEILIECTBO, XUMUYECKUH JJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTCJIBbHBIC aTOMHAsA U MOJ'ICKYJ'ISIpHaSI MaccChl, HOH, a.]'IJ'IOTPOHI/ISI, HU30TOIIbI, XUMUYCCKas
CBA3b, JJICKTPOOTPUHATCIIBHOCTb, BAJICHTHOCTL, CTCIICHL OKHWUCJIICHUA, MOJIb, MOJIIpHAsA Macca,
MOJIIpDHBIA 00BEM, BELIeCTBA MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS, PacTBOPHI,
SJICKTPOJIUT U HEQJICKTPOJIUT, IJICKTPOJIUTUICCKAA AUCCONANA, OKUCIUTCIIb 1 BOCCTAHOBUTCIIb,
OKHUCJICHHE U BOCCTaHOBJIEHHUE, TEIJIOBOW 3((EKT peakiyu, CKOPOCTh XUMHUYECKOW peakiuw,
KaTaJIn3, XUMHUYCCKOC PaBHOBECHUC, er'IepOI[HLII\/'I CKCJICT, (I)YHKL[I/IOHaJILHaSI rpyiia, U30Mepus,
TOMOJIOTHSI;

® OCHOGHblE 3AKOHbL XUMUU: COXPAHEHUS MACChl BEIECTB, IOCTOSHCTBA COCTaBa,
MEPUOANYECKUI 3aKOH;

® OCHOGHblEe Meopuu Xumuu: XUMUYECKOU CBS3U, DIEKTPOIUTUYECKOM IMCCOLUALINM,
CTPOEHUS OPraHUYECKUX COCTMHEHUI;

e gadicHelluue 6eulecmea U Mamepuaibl: OCHOBHBIE METAJITBI U CIUTABBI, CEpHAasi, COJISTHAS,
a30THasl W YKCYCHasl KHUCJIOTHI; IIENIOYM, aMMHUaK, MHUHEpaIbHbIE yIOOpEHUs, METaH, ITHIIEH,
areTuseH, OCH30JI, 3TaHOJ, >KUPBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmal, KieTdaTka, OeKH,
MCKYCCTBEHHbBIE U CHHTETUYECKHUE BOJIOKHA, KAYyUyKH, MJIACTMACCHI;

yMeTh

. Ha3bl6amp N3YYECHHBIE BEILIECTBA 10 «TPUBUAIBHON» WM MEXAYHAPOIHOW HOMEHKIIATYpE;



onpeodenams: BANCHTHOCTh W CTENEHb OKUCICHUS XWMHUUYECKHX D3JIEMEHTOB, THII
XUMHUYECKON CBSI3M B COCIUHEHUSX, 3apsij MOHA, XapaKTep Cpeabl B BOJHBIX PacTBOpPax
HEOPTraHUYECKUX COCTUHEHUMN, OKUCIUTEIb U BOCCTAHOBUTEIb, IPUHAIJICAKHOCTh BEIIECTB
K Pa3JIM4YHbIM KJIacCaM OPraHUYECKUX COSAMHEHHMIA;

Xapakmepu3oeams: SJIEMEHTBl MaJbIX MEPHUOAOB MO HMX IOJOKEHUIO B MEPUOJIMYCCKON
cucreMe J[.M.MenueneeBa; oOmue XHMHYECKHE CBOMCTBA METAUIOB, HEMETAJUIOB,
OCHOBHBIX KJIACCOB HECOPraHWYECKUX U OPraHUYeCKHX COCAUHEHUH; CTPOCHHE U
XUMHUYECKUE CBOUCTBA HU3YYCHHBIX OPTraHUYCCKUX COGHHHCHHﬁ;

00bACHAmMY: 3aBUCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; IPHUPOLY
XMMHUYECKON CBSI3U (MOHHOM, KOBQJIEHTHOH, METAJUIMYECKOH), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKuH U MOJ0KEHNU XUMUYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

BbINOJIHAMDb XUMUYECKUTL IKcnepumenm e(e] pacrio3HaBaHUIO BaKHEHIIINX
HEOPTaHUYCCKUX U OPraHU4YCCKUX BEIICCTB,

npo6ooums CaMOCTOSITENbHBIH IMOUCK XUMHUYECKOM HMH(OpPMaluu C HCIOJIb30BaHUEM
Pa3IMYHBIX MCTOYHUKOB (HAYYHO-IOMYJSPHBIX HW3JaHWN, KOMIBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB HMHTepHeTa); UCIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM Il OOpabOTKU U
nepeaayr XUMHIECKOW HHPOPMALIMH U €€ MPEICTABICHHS B Pa3INYHBIX (hopmax;

HCII0JIb30BATHh HpPIOﬁpeTeHHbIe SHAHUHA U YMEHHUA B HpaKTH‘lECKOﬁ AEeATECJIbHOCTH U

NOBCEAHEBHOM KM3HM IS

O0OBSICHEHUS] XUMHUYECKUX SIBJICHUH, MPOUCXOIAIIUX B IPUPOE, OBITY U HA TIPOU3BOJICTBE;

OmnpeaAcICHUA BO3MOXKHOCTU IMPOTCKAHHUA XHUMHUUYCCKHUX HpeBpaHICHI/If/'I B Ppa3InYHBIX
YCJIOBUAX U OLCHKHU UX HOCHGHCTBHﬁ;

OKOJIOTHYCCKH I'PaMOTHOI'O ITIOBCACHUS B OKPY)KEII-OH_Ieﬁ cpeac;

OLICHKH BIIUSHUS XMMUYECKOI'O 3arpsI3HEHHS OKPYKAIOIIEH Cpe/ibl Ha OpraHUu3M YeJIOBEKa U
JIpYrUe )KUBbIE OPTaHU3MBI;

Oe3omacHOro oOpalleHus C TOPIOYMMU U TOKCUYHBIMU BELLECTBAMH, J1a0OpaTOPHBIM
000pyIOBaHUEM;

IMPUTOTOBJICHUSA PACTBOPOB 3aJlaHHOM KOHIOCHTpPAIlUX B 6bITy H Ha ITPOU3BOACTBCE,

KpHTHHGCKOﬁ OIICHKU JOCTOBCPHOCTU XUMHYECKOMN I/IH(I)OpMaLII/II/I, HOCTyr[aIOH_[CI\/‘I nus3
Pa3HbIX HCTOYHHUKOB.

Copaeprxanue TeM y4e0HOIo Kypca.

Tema 1.CTpoenue atoma u nepuoauyeckuii 3axkon /[. U. MenaeseeBa -3 yaca.

OCHOBHBIE CBEJEHHUSA O CTPOEHHUHU aTOM a. Sapo: NpOTOHBI U HEUTPOHBI.
N30Tonbl. D5eKTpOHBI. DJIeKTpOHHAast 000J104Ka. DHepreTuyeckuii ypoBeHb. OCOOEHHOCTH

CTPOCHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB 4-TO U 5-TO TIEPHOJIOB IEPHUOTUIECKOM
cuctemsl J[. 1. MenneneeBa (nepexoHbIx 35eMeHToB). [lonstue 06 opOutansx. s- u p-

opOuTamu. JJIEKTPOHHBIC KOH(PUTYpAIIK ATOMOB XUMHUYECKUX DJIEMEHTOB.

[Tepuonunueckuin 3akoH . U MenneneeBa B CBETE YUYEHHUST O CTPOE

HHH aTOM a. OTKpBITI/Ie I[ H. MenneneeBbeIM NEpUoOANYCCKOro 3aKOHaA.

HCpI/IO,Z[I/I‘-ICCKaﬂ CUCTCEMA XUMHNYCCKHX DJICMCHTOB I[ H. Menneneena - l"pa(I)I/I‘-ICCKOC

0T06pa)KCHI/IC NEpUOANYICCKOIr0 3aKOHaA. Du3nuecKuil CMBICIT MOPAAKOBOI'O HOMEpPA 3JICMCHTA,
HOMCpa nepruoaa 1 HoMepa rpymniIibl. Banenrtnrie 9JICKTPOHBEI. HpI/ILII/IHBI W3MEHEHHS CBOMCTB

AJIEMEHTOB B MEpUOJIaX U rpynnax (TJIaBHBIX HOAIPYIINaXx).

Ilonoxenue BOAOpPOJa B HepnonnquKoﬁ CHCTEMe. 3HaUCHHE MNEPUOANYCCKOro 3aKOHa 1

MEPUOJNYECKON CUCTEMBI XUMHUECKUX 31eMeHTOB J[. . Menaeneesa st pa3BUTHS HAYKU U

MMOHUMaHUS XUMHYECKON KapTUHBI MHUpa.



Tema 2. Ctpoenue Bemecrsa -11 yacos.

Nounuas xuMudeckas cBs3b. Katnonsl u annonsl. Kitaccudukanus HoHOB.
Honnble KpucTauIMUecKue peuieTku. CBOMCTBa BELECTB C 3TUM TUIIOM KPUCTAIIIMUYECKUX
pELIETOK.

KoBaneHTHas XuMuueckas B3 b. JINEKTPOOTPULIATENBHOCTD. [lomnspHas u
HEIOJISIpHAsI KOBaJIEHTHBIE CBsI3U. J{umnoiib. [1onsipHOCTE CBS3U U NOJIAPHOCTh MOJIEKYJIBI.
OOMeHHBIN U IOHOPHO-aKIIETITOPHBIM MeXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOM CBSI3U.
MounekyisspHbIE U ATOMHBIE KPUCTAINIMUECKHe pemieTKH. CBOMCTBA BEWIECTB ¢ ’TUMHU TUIIAMHU
KPUCTAIIMYECKHUX PELIETOK.

MeTtannuueckass XumMmuueckas ¢Bs3b. OCOOEHHOCTH CTPOEHHS ATOMOB
MeTaJlI0B. MeTanueckasi XuMU4ecKasi CBsI3b U METAJUIMUECKasl KpUCTAJNIMYECKasl pelieTKa.
CBolicTBa BEIIECTB € ITUM TUIIOM CBSI3H.

Boagopoanasg xumMmuueckas CBs3b. MeXMOJIEKYIsIpHas U BHYTPUMOJIEKYJIIpHAs
BOJIOPOJIHAS CBSI3b. 3HAYEHHE BOJOPOIHOM CBSI3U AJIsi OPTraHU3AIMH CTPYKTYpP OHUOMOIMMEPOB.

[T onuwme p bl [macTmacesl: TEpMOIIIACTBI M PEAKTOILIACTHI, UX MIPEACTABUTENH U
npuMeHeHue. BookHa: npupoiHbie (pacTUTENbHBIE U )KUBOTHBIE) U XUMHYECKUE
(MCKYCCTBEHHBIE U CUHTETUUYECKUE), UX MPEJCTABUTEIN U IPUMEHEHHE.

['az3oo00pa3Hoe coOCTOsSHUE BeLl€CTBa. Ipy arperaTHbIX COCTOSHUS BOJBI.
OcoOeHHOCTH CTpOEHUS Ta30B. MOJSIpHBINA 00BEM ra3000pa3HbIX BEIICCTB.

[Tpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3yX, IPUPOIHBIN ra3. 3arpsi3sHeHne
atMocdepsl (KUCIIOTHBIC JT0KIH, TApHUKOBBIN 3 (deKT) u 60prda ¢ HUM.

[IpencraBuTenu ra3000pa3HBIX BEMIECTB: BOJOPO/I, KHCIOPO, YIIIEKUCIIBIH ra3, aMMHUaKx,
sTHIIeH. VX nosyuenue, cobupanue 1 pacrio3HaBaHUeE.

XKunkoe coctossnue BeuecTBa. Boga. [lorpedienue Boabl B ObITY U Ha
npoun3BoJicTBE. JKecTKOCTh BOABI M CLIOCOOBI €€ YCTpaHEeHHSI.

MuHepalibHbI€ BOJIbI, X MCIIOJIb30BAaHUE B CTOJIOBBIX M JIEUEOHBIX HEIAX.

Kuakue KpuCTauIbl U UX IPUMEHEHHE.

TBepnrnoe cocTossHUE BellecTB a. AMop(dHbIe TBEpAbIE BEIIECTBA B IPUPOJIE U B
JKU3HM YEJIOBEKA, X 3HAaYCHUE U IpuMeHeHne. Kpuctaimmyeckoe CTpoeHne BEeIeCcTBa.

HqucnepcHble cucTe M bl [loHsTHE 0 MUCTIEpCHBIX cucTeMax. JlucnepcHas ¢gaza u
nucnepcuonHas cpena. Knaccudukanus AUCIepCHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOro
COCTOSIHUS IUCTIEPCHOM CPe/Ibl U AUCTIEPCUOHHOM (a3bl.

I'pyboaucniepcHble CUCTEMBI: 3MYIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOAMCIIEPCHBIE CUCTEMBIL: TEIIU U 301IU.

CocTaB BemecTBa U CMe€ C e . Bemecrsa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHMS. 3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB.

[TonsiTHe «10Ms» U ee pa3HOBUAHOCTH: MaccoBas (10151 3JIEMEHTOB B COETMHEHUH, JT0JIs
KOMIIOHEHTa B CMECH - J0JIs IPUMECEH, 10JI1 pACTBOPEHHOT'O BEIIECTBA B PaCTBOPE) U
oOwvemHas. [{ons BbIX0oAa MPOIYKTa peakliy OT TEOPETUUYECKH BO3ZMOMKHOTO.

JlaGopaTtopHbie onbIThI. 2. OnpeAeieHue TUIIa KPUCTATIMYECKOW PEIIETKU BEIECTBA U
ONMCAHUE €T0 CBOUCTB. 3. O3HAKOMJIEHHE C KOJUIEKIIMEN MTOJIMMEPOB: IJIACTMACC ¥ BOJIOKOH U
u3zienyst U3 Hux. 4. McnblTanre BOAbl Ha )KECTKOCTh. Y CTPAaHEHHE KECTKOCTU BOJBIL. 5.
O3HaKOMJIEHHE C MUHEPAIBHBIMU BoAaMu. 6. O3HAKOMJIEHUE C JUCIIEPCHBIMH CHCTEMaMHU.

IIpakTnueckas padora Nel. [Tonyyenue, cobupanue u pacro3HaBaHHE T'a30B.



Tema 3. XumMnueckue peakuuu-9 yacon

Peaxnuu, napymue 6e3 HU3MEHEHHUS coCTaBa BellecCTB. AJuIOTponus U
QJJIOTPONHbIE BUIOM3MEHEHUs. [IpMunHbI aJU10TpONIny Ha IpUMepe MOJU(PUKALMNA KUCIOpO/a,
yraepoaa u ¢pocdopa. O30H, ero OMOIOTHIECKast POIIb.

N3omeps! 1 uzomepus.

Peakxnuu, ngymue c M3MEHEHHUEM cocTaBa BellecTB. Peakuun
COCIMHEHUS, pa3JI0KEHUs, 3aMEIICHUsI 1 0OMEHAa B HEOPTaHUYECKON M OPraHu4ecKOi XUMHH.
Peakiuu ak30- u spAg0TepMUYecKue. TermnoBoi 3pPeKkT XuMUUIECKON peakiiuu U
TEPMOXMMHUYECKHE YPAaBHEHUs. Peakliuu ropeHns, KaK YaCTHBIN ClIydal S9K30TEPMHUYECKUX
peaKIui.

CKOpPOCTh XMMHUYECKOMN peakI|uu.

CKOpOCTb XMMMYECKOHN PEaKIMH. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT IPUPOJBI
pearupyrouux BeIEeCTB, KOHIIEHTPAIUK, TEMIIEPATYPBI, IIJI0LIAJAN TOBEPXHOCTU
CONPUKOCHOBEHMS U Katanu3aTopa. Peakiuu romo- u rereporenssle. [lonsTue o katanuse u
Katanmzaropax. epMeHThI Kak OMOIOTHYECKHE KaTalIn3aTOPbl, 0COOCHHOCTH UX
(yHKIIMOHUPOBAHHUS.

OO0OpaTtuMocTh XUMHUUYECKUX peakiuid. HeoOparumele u obpaTumble
xuMuyeckue peakuuu. CoCcTOSHUE XUMHUECKOTO PABHOBECHS JIsl OOPAaTUMBIX XMMHUYECKHX
peakuuii. CriocoObl CMEIeHUs] XUMHUYECKOT0 PABHOBECHS Ha IPUMEPE CUHTE3a aMMHaKa.
[TonsTHE 006 OCHOBHBIX HAy4YHBIX IPUHIUIIAX IPOU3BOCTBA HAa IPUMEPE CUHTE3a aMMHaKa WK
CEpPHOM KHUCJIOTBHI.

Ponp BoaB B XUMHUUYECKON peakuu Mctuaaele pacTBopsl. PacTBOpUMOCTS U
KJIaccu(hUKaIus BEIIECTB IO STOMY IIPU3HAKY: PACTBOPUMBIE, MATIOPACTBOPUMBIE H
HEPAaCTBOPHUMBIE BEILIECTBA.

ONEKTPOIUTHI U HEINEKTPOIUTHL. DJIEKTPOJUTHYECKas qucconnanusa. Kucnorel, o0cHOBaHUA U
COJIM C TOYKH 3PEHUS TEOPUU DIIEKTPOIUTHUECKOHN TUCCOLMALINH.

XUMUYECKUE CBOMCTBA BOJIBI; B3aUMOACUCTBHE C METAJUIAMH, OCHOBHBIMH M KMCJIOTHBIMU
OKCHJIaMH, Pa3JIo’KeHHe U 00pa3oBaHUe KPUCTAIOTHIpaToB. Peakuiuu ruapatannu B
OPraHUYEeCKON XUMHH.

'maiponus3 OpraHMYeCKUX W HEOPTaHUYECKHUX COCTUHEHHUI.
HeoOpatumslit ruponan3. OOpaTuMbli THAPOIU3 CONEH.

I'unponu3 opraHMyYecKUX COEAMHEHUN U €r0o MPAaKTUYECKOE 3HAUEHUE /ISl TTOJTyUSHUS
TUAPOJIM3HOTO CIMPTA U MbUIa. bruonornyeckas posib rupoin3a B MJIaCTHYECKOM U
HHEPreTUUYEeCKOM OOMEHE BELIECTB U SHEPTUH B KIIETKE.

OKHUCIUTENbHO-BOCCTAHOBUTENBbHBIE peakiuU. CreneHb OKUCICHHUS.
Omnpenenenue CTeneHn OKUCIEHus 1o Gpopmyiie coeaunenus. [lonarue 06 OKUCIUTENBHO-
BOCCTAaHOBUTENBHBIX peakiusax. OKUCIEHUE U BOCCTAHOBIEHUE, OKUCIUTEIL U BOCCTAHOBUTEID.

D1 eKTpoHu 3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBII Mpoliecc.
DNEeKTPOJIN3 pacIljlaBOB M pacCTBOPOB Ha MpUMepe XJiopuaa Hatpus. [IpakTuueckoe npuMeHeHne
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTyYEHHE aTIOMUHUS.

JlabopaTopHbIie onbIThI. 7. Peakius 3aMeleHnst MeIH KEeIe30M B PaCTBOPE MEIHOTO
Kynopoca. 8. Peakiuu, uaymue ¢ o0pa3oBaHUEM Ocajika, raza u Bofbl. 9. [lomyuenue kuciopoaa
pasyioKeHUEeM MEePOKCHIa BOJOpOIa ¢ MOMOIIbI0 okcuaa Mapradna (IV) u karanassl cbIporo
kaprodens. 10. [Tonydenue Bogopoa B3auMOAEHCTBIEM KUCIOTHI ¢ IUHKOM. 11. Pa3nuunbie



CIIy4au TUAPOJIU3a COJICH.
TeMma 4. BemecTtBa 1 ux cBoiictBa -11 yacos.

M e T a 11 1 1. B3aumoielicTBre METANIIOB ¢ HEMETAJUIAMHU (XJIOPOM, CEPO U KUCIOPOJIOM).
B3aumoseiicTBuE 1EN0YHBIX U IIEI0YHO3EMEIbHBIX METAJUIOB C BOJOW. DIEKTPOXUMUUECKUIM
P HAaIPSDKEHUM METAJIOB. B3aumonelicTBrEe METAJIIIOB C paCTBOPaMU KHMCIIOT U COJICH.
AmroMuHOTEepMUS. B3auMoelicTBre HATPUS C ITAHOJIOM B (DEHOIOM.

Koppo3zus merainos. [IoHATHE 0 XUMUYECKOW U 3JIEKTPOXUMHUYECKOW KOPPO3UU METAILIIOB.
CniocoOblI 3alIMThl METAIIOB OT KOPPO3HUH.

He M e Tannsl. CpaBHUTEIbHAS XapaKTEPUCTUKA TaJIOTEHOB KaK HanboJsee TUITHYHBIX
npencTaBuTeseld HemeTaioB. OKUCIUTENbHbIE CBONCTBA HEMETAJLIOB (B3aUMOIEHCTBUE C
MeTaJlJIaMHi U BOAOPOoI0M). BoccTaHoBUTEIbHBIE CBOMCTBA HEMETAILIOB (B3aUMOJICICTBHE C
0oJiee IEKTPOOTPULIATEIbHBIMU HEMETAINIAMHU U CJIOKHBIMU BELIECTBAMHU-OKUCIUTEISIMH).

Kucnorel Heopranmuyeckue u opraHuyecKkue. Knaccupukanust Kucinor.
XUMHYEeCKHE CBOMCTBA KUCIOT: B3aNMOJICHCTBHE C METAJJIaMH, OKCHIAMH METAJJIOB,
TUIPOKCUIAMH METAJLIOB, COJISIMH, cCTUpTaMu (peakmust dtepudukarum). OcoObie CBOMCTBA
A30THOM Y KOHLICHTPUPOBAHHON CEPHOM KUCIIOTBHI.

OcCHOBaHUSA HEOpPraHMYeCcKUeEe U OpraHuueckue. OcHOBaHUSA, UX
Kiaccudukanus. XMMHUYECKHUe CBOMCTBA OCHOBAHMIA: B3aUMOJICHCTBUE C KHCIIOTAMU,
KHCJIOTHBIMHU OKCUAAMH U COJIsIMU. Pa3ziioxeHnue HepacTBOPUMBIX OCHOBAHUIM.

C o 1 u. Knaccudukanus coneit: cpegHue, KUCIble 1 OCHOBHbIE. XUMUYECKUE CBOWCTBA COJICH:
B3aUMOJICUCTBUE C KUCIOTAMM, LIEJI0YaMHU, METaJUIaMK U coisiMu. 1IpencraBurenu coneit u ux
3HaueHue. XIIOpHU I HATPHs, KapOOHAT KabIus, pochaT KanbIus (CpeIHUES COIH);
THIPOKapOOHATHI HATPUS U AaMMOHUS (KHCIIBIE COJIN); THApOKcokapOonat meau (1) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHbBIE peakIy Ha XJIOPUI-, Cylb(]at-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHHUS,
katuonsl xenesa (1) u (II0).

'eneTrnuyeckas CcBA3b MEXJAY KJIaCCaMU HEOPraHUYECKUX U OpPTaH
MYECKUX COeJHUHEHMU . [IoHaTre 0 rTeHETUYECKON CBA3U U T€HETUYECKUX PsAaX.
['enernyeckuil paa meramia. ['eHetnyeckuil paa Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO psia
B OPraHUYECKON XUMUHU.

JlabopaTopHusble onbIThI. 12. McnipiTaHue pacTBOPOB KUCIOT, OCHOBAaHUH U coJie
uHauKatopamu. 13. B3aumoelicTBre COMSTHOM KUCIOTHI U pacTBOPA YKCYCHOM KUCIIOTHI C
Metasamu. 14. BzaumoseiicTBie CosiHON KUCIOTHI U PaCTBOPA YKCYCHOM KHUCIIOTHI €
ocHOBaHUsAMHU. 15. BzauMopeiicTBrue CONIHON KUCIOThHI U PacTBOPA YKCYCHOM KHUCIIOTHI €
cossiMu. 16. [lonydyeHne u cBOMCTBa HEPACTBOPUMBIX OCHOBaHMM. 17. 'maponns Xinopuuos u
alleTaToB LIEJOYHBIX METAJUIOB. 18. O3HaKOMIIEHHE C KOJUIEKIUAMU: a) METAJJIOB; 0)
HEMETAJJIOB; B) KUCIIOT; I') OCHOBaHUM; ) MUHEPAJIOB U OMOJIOTHYECKUX MaTepUaJIOB,
COJIepXKAIIMX HEKOTOPBIE COJIH.

IIpakTnueckas padora Ne2. Pemienue skcrieprMeHTaNbHbBIX 3a/1a4 HAa UICHTU(PUKAIIIO
OPraHNYECKUX U HEOPTaHUYECKNUX COCINHEHHUE.
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