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IHosicHuTeNLHAA 3aIIUCKA

[Iporpamma maHHOTO JJIEKTHBHOTO Kypca - «PemeHue 3amad mOBBILIEHHON
CJI0’KHOCTH MO XUMUMW» -NipeiHa3HaueHa s 11 kiaccoB u paccuntana Ha 34 yaca,
1 gac B Hememto. JlaHHas mporpamMMa MOKET OBITh MCTIOJBb30BaHa Kak it PabOThI
B KJIaccax € yIJIyOJICHHBIM M3yYE€HUEM XMMUHU, TaK U B YHUBEPCAIbHBIX KJIaccCax,
IIPU YCJIOBUM HAJIMYUS UHTEpECA K IPEIMETY.

[Ipennaraemelii kypc Oasupyercsi Ha 3HAHUAX, MOJYYEHHBIX Yy4YalllUMHUCS B
X0Jle M3y4YEHHUsS Kypca XMMHHM OCHOBHOW IIKOJIbI (MPU HMCHOJIB30BAHUM JHOOOM
IpOrpaMMmbl U3 4YHCIia PEKOMEHJO0BaHHBIX MuHucTepcTBOM oOpa3zoBaHus P®D), a
TaKk)Kke MPUOOPETEHHBIX HA ypoKax anreopsl u ¢us3uku. Pemenue 3amay 3aHuMaeT
BOXHOE MECTO B XHMHUYECKOM OOpa3oBaHHUU. SIBISACH OJIHUM U3 TPHUEMOB
oOyueHus, MOCPECTBOM KOTOPOro obecrneunBaercss Oosee riyOOKOe U TOJHOE
yCBOGHHE Yy4eOHOro wmaTepuajia 10 TMpeaMeTy, BbIpaOaThIBACTCS YMEHHE
CaMOCTOSTENIbHO TPUMEHSTH MPUOOpETEHHbIE 3HaHUs. B mpoliecce pemenus 3aaau
MPOUCXOJIUT YTOYHEHHUE U 3aKPEIUICHHE OCHOBHBIX XUMHYECKUX TMOHATHH O
BEILIECTBAX M MpOLEccax, ¢ HUMH npoucxoasmux. Kpome Toro, pemienue 3aaad
CIOCOOCTBYET  pPa3BUTHUIO  JIOTHUECKOTO  MBILUIEHUS  IIKOJBHHKOB,  JIA€T
BO3MOKHOCTH JIJI1 TBOPUECKOTO MPUMEHEHHUS], TOTYYEHHBIX UMH 3HAHU.

Henabr0 1aHHOTO Kypca SIBIISIETCA PAaCIIMpPEHUE W YriayOJeHue CoJep KaHHs
IIKOJIBHOTO TIpeAMeTa «XUMHS» B YaCTU PacCMOTPEHUS 0oJiee IIUPOKOTO CIEKTpa
IPEAMETHBIX 337124 MOBBIIIEHHOMN CIIOKHOCTH.

JlaHHas 11es1b peann3yeTcs ¢ NOMOIIBIO CIEAYIOMINX 3a8a4:

1. Pacmmputh copepkaHuWe WIKOJBHOTO Kypca xumuu nis 11 kimaccoB
BBEJICHUEM 3a/1a4 MOBBIIICHHOW CIIOKHOCTH.

2. YBEIUYUTh KOJMYECTBO YACOB JJIsl OoJiee MoapOOHOTO PAaCCMOTPEHHUS 3a]1ad,
npeajiaraéMblXx IMIKOJIBHBIMH TIpOrpaMMamMu 1Mo XumMuu s 11 kjaccos
0011e00pa3oBaTeNbHbIX YYEOHBIX 3aBEICHM Ha 0oJieeé BBICOKOM YpOBHE
CJIOKHOCTH.

[Ipu paccMmoTpenun Onoka «3anadu, pemaeMble € HMCIOJIb30BAaHUEM
XUMHUYECKON (POpMyJibl BELIECTBA MJIM BBIBOJ XMMHUYECKOU (POPMYIIBI BO3MOKHO
COKpallleHHEe YacoB WIM JelieHne Onoka Ha uvactu ansa 11 kiacca. B xone
peanu3aluuy JaHHOW MPOrpaMMBbl YUUTENb MOXKET MEHSTh MOPSAIOK pacCMOTPEHUS
TEM U KOJIMYECTBO YacOB OTBOJAMMBIX Ha HMX M3yYEHHE IO COOCTBEHHOMY
YCMOTPEHUIO C Y4YETOM: peallu3yeMOW IeAaroroM OCHOBHOM MpPOrpaMMbl I10
peIMeTy, ypOBHEM MOJATOTOBKH Kjlacca, a TakKe 0COOEHHOCTSIM KJiacca.



TpeOoBaHUA K YPOBHIO MOATOTOBKH 00Y4aIOIIMXCS
Ooyuaromuecs 10/KHBI 3HATD:

1. OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO SJIEMEHTA;

2. CoBpeMeHHyI0 (OPMYJIUPOBKY TIEPUOJAMYECKOTO 3aKOHA, CTPYKTypy W
OCHOBHBIE 3aKOHOMEPHOCTU MEPUOJANYECKON CUCTEMBl XUMHYECKUX 3JIEMEHTOB
JI.N.MenneneeBa, 3HaYeHUE NEPUOAUUECKOTO 3aKOHA.

3. Ctpoenue BeliecTBa, aToMa, BUIbl U CBOWCTBA XMMHUYECKUX CBSI3€H, MOHSATUE
«AIIEKTPOOTPULIATETLHOCTBY;

4. OcHOBHBIEC pacyeTHbIe (POPMYIIBI 33a/1ay Pa3IUYHBIX TUIIOB, KOMOMHUPOBAHHbBIC
3a/1auu;

5. OCHOBBI y4YE€HUSI O XUMHYECKOM CTPOCHUM OPraHUYECKUX BEIIECTB
A.M.bytnepoBa, mnoHsiTue 00 HU30MEpHUM, CIOCOOBI 00pa3oBaHUSI CBS3EH,
BaXHeHIMe (yHKIMOHATIBHBIE TPYIIBI OPTraHUYECKUX COCAMHEHUN, B3aMMHOE
BJIUSIHUE aTOMOB B MOJICKYJIaX, MHIYKTUBHBIA U Me30MEpHbIA 3(h(PEKThI, THUIIBI
XUMHAYECKUX PEAKINNA B OPTaHUYECKOW XUMUH;

6. Ilomsatus: wmaccoBas IOJSI XHMHYECKOTO JJIEMEHTa, MaccoBas JOJIA
PaCTBOPEHHOI'O BEILIECTBA, MACCOBAs J0Js1 KOMIIOHEHTA B CMECH, PaCTBOPUMOCTD
BEILIECTBA, MOJISIPHAS. KOHLICHTPALIHS;

7. OCHOBHBIE Ta30BbIC 3aKOHBI.

Oo0yuarouuecs 10/KHbI YMeTh:

1. [IpuMeHsITh 3HAHUS O CTPOCHHUU aTOMa, JaBaTh XapaKTEPUCTHKY XUMHYECKUM
AJIEeMEHTaM IO MOJIOKEHUIO B TEPHOJUYECKON CUCTEME: OMPENENsTh CTPOCHHUE
ATOMHBIX fJI€P, YKa3bIBATh CTPOEHUE JIEKTPOHHBIX 000JI0YEK aTOMOB, COCTAaBIATh
(opMynbl BBICHIMX OKCHJIOB M COOTBETCTBYIOIIMX MM THUIPOKCHAOB, JIENaTh
BBIBOJIBI 00 X CBOMCTBAX.

2. BnageTh 3HaHUSMU U YMEHUSIMU IO COCTAaBJICHUIO alreOpanvyeckux ypaBHEHUMN
Y UX PELIEHUIO.

3. Pemiath pacueTHble XUMUYECKUE 33]Ja4H PAlMOHAIBHBIM CIIOCOOOM.

4. CaMOCTOSITEIbBHO COCTAaBJATh IUIAH PELIEHUS SKCIEPUMEHTAJIBHBIX 3a1ady,
OCYUIECTBJISATH 000 PEAKTUBOB.

5. OcyuecTBiATh 3KCHEPUMEHT 1O miaHy. C y4eToM TeXHUKH 0e30MacHOCTH U
npaBuil padOTHI C BEIIECTBAMU U 000PYJOBAaHUEM.



Conep:xkanue
Pa3nen 1. « Pemienne koimyecTBeHHBIX 3a1a9» (36 yacoB)

Tema Ne 1. 3agaum, pemaembie ¢ HCNOJIb30BAHHEM XUMH4YECKOH GOpPMYJIbI
BellleCTBA WM HA BBIBOJ XUMHUYeCKOH (popMyJibl (7 4acoB)

Pacuer oTHOCHUTEIIBHON MOJEKYJSAPHON MacChl COCIUHEHUS. Brpruucienue
OTHOILIEHUI Macc AJIEMEHTOB B BelIECTBE. PacueTr Macchl 3J€MEHTa 1O U3BECTHOU
Macce BemecTtBa. OnpeneneHue MaccoBOM JOJIM DJIEMEHTAa B COCIMHEHUHU.
BrrunciieHre Macchbl BEIECTBA MO MAacce JIEMEHTA B HEM.

OnpeneneHue  OTHOCHUTENBHOM  IUIOTHOCTHM — rasa.  Brruncienue
OTHOCHUTEJIbHON MOJIEKYJIIPHON MACChI ra3a Mo €ro OTHOCUTEIIbHOM TJIOTHOCTH.

Brruncnenne konmyecTtBa BEIIECTBA MO €ro Macce. Pacuer mpocreimen
dbopMysibl  BEIIECTBA 1O MAaCCOBBIM  JOJIAIM 3JEMEHTOB B  COCJAUHEHUHU.
Ornpenenenre MOJEKYIIpHON (HOpPMYJIBI BEIIECTBA MO MACCOBBIM JOJISIM WM TIO
M3BECTHOM Macce MpPOAYKTOB cropanus. OmnpeneneHue CTPYKTypHOM (HOpMyJIbI
BEIECTBA.

Pacuer uncna yactuil mo ero macce, oObeMy WM KOJWYECTBY BEIIECTBA.
3aja4u ¢ UCIOJIb30BAHUEM IOJIOKEHUI aTOMHO-MOJIEKYJISIPHOTO yueHusl. Penienue
3a/1a4 C UCMOJb30BAHUEM I'a30BbIX 3aKOHOB.

Tema Ne 2. 3amaum ¢ uCnoJib30BaHUEM YPABHEHUH XMMUYECKUX peakuui
€ y4acTHEeM OpPraHu4YecKux Bewecrs (4 yaca)

Boerluucnenne o0beMa, Macchl WM KOJIMYECTBA MO U3BECTHBIM JIaHHBIM 00
MCXOJIHBIX BEILECTBAX, OAHO U3 KOTOPBIX B35ATO B M30bITKE. OmnpeneneHue BpIXxoa
MPOAYKTa PEAKIMU OT TEOPETHUYECKM BO3MOXKHOTO. BbplumcneHue conepxkaHus
IIPUMECEN WIIM YMCTOI0 BEUIECTBA B CMECH.

Tema Ne 3. I'eHeTHYeCKasi CBSA3b MEXKIY KJIacCaMM OPpraHn4YecKux Bemects (4
yaca)

Pemenne uenouek mnpeBpamieHHil, OTPAXAKOIIUX TCHETUYECKYH) CBSI3b MEKIY

KJIACCaMH OPraHUYECKUX BEIIECTB.

CocTaBiieHHE TEMOYEK MPEBPALICHUN, OTPAYKAOIINX TEHETUYECKYIO CBS3b MEKITY

KJIACCaMHU OPraHUYECKUX BEILIECTB.

Tema Ne 4. 3anauu, cBsi3aHHbBIE C paCTBOPaMu BelnlecTB. (3 yaca)

BoruncieHuss ¢ HUCHOJB30BAaHUEM IMOHATUS «PacTBOPUMOCTBH)» BEIECTRBA.
3agaun ¢ MPUMEHEHHWEM TIOHATHUS «MaccoBasi JOJII PACTBOPEHHOI'O BEIIECTBAY,
NpaBWJIO CMENIeHUsA. 3aJaud ¢  HUCIOJb30BAaHUEM TIOHATHUS — «MOJISIpHas
KOHIIEHTparus». [lepepacuer oJHOTO BUIa KOHIIEHTPAILIUU B APYTOM.



Tema Ne 5. 3agaum noBblmeHHO¥ c10kHOCTH. (14 yacoB)

Pemienne 3amau ¢ ucnons3oBanueM [lepuogmyeckoro 3akoHa. CtpoeHue
atoMoB. M3MeHeHHME CBOWCTB XHMMHUYECKMX BEIIECTB IO MOJOXCHUIO B
[lepnoanueckon cucTteme.

Brlunciienne Macchl, 00beMa, KOJHWYECTBA BEIISCTBA KOMIIOHEHTOB CMECH.
Paznienenue cmecu Mo KOJUYECTBEHHOMY COCTaBy. PelieHre 3a1a4d Ha 3JIEKTPOJINS3.
Pemenue 3amau Ha ruAposus. Pemenne KOMOMHUPOBAHHBIX 3aa4.

Pa3nen |1. Pemenne kayecTBeHHBIX 3a1a4. (2 yaca)

N3ydyeHne OCHOBHBIX NMPHUHIUINOB KAa4eCTBEHHOro aHanu3a. [IpoBeneHue
KAaYECTBEHHBIX PEAKIMM HAa BAXKHEHUININE KATHOHBI W aHUOHBL OmnpenencHue
Ka4eCTBEHHOTO COCTaBa BEIIICCTB.

IIpakTnueckune padoThbI:

1. Pacno3HaBaHue HEOPraHUYECKUX BEIECTB.

2. OmpeneneHue KayeCTBEHHOTO COCTaBa BellecTBa (Ha MPUMEpPE PACTBOPOB
coJeit).

3. Pacrio3HaBanme opraHnYeCKUX BEIICCTB.



Y4e0HO — TeMaTHYECKUN IJIaH

Tema

Koit-
BO
4acoB

dopma
3aHATUA

O6pazoBarenb
HBIU TTPOAYKT

Paznen 1. Pemenue
KOJUYECTBEHHBIX 32124

34

Tema Ne 1. 3agaun, pemaemsble
c HCIO0/1b30BAHHEM
XUMHUYECKOH (opmy.ibl
BelleCTBA MJM Ha  BbIBOJ
XHUMHYECKOH (popmy.Jibl

7

OnpenesneHue MaccoBOM 10U
AJIEMEHTA B COC/TMHEHUH.
Brruncnenne Macchl  BelecTBa
10 Macce DJIEMEHTA B HEM.

IIpakTukym

3amaun

OnpenesneHue  OTHOCUTEIIHLHOM
IUIOTHOCTH Ta3a. Briuncienue
OTHOCUTEIIbBHOM  MOJIEKYJISIPHON
MAaCCBhI rasa o €ro
OTHOCHUTEJILHOU MJIOTHOCTH.

[IpaxkTuxym

3amaun

Beruucnenue KOJINYECTBA
BellleCTBA IO ero macce. Pacuer
npocreimei (opMybl BEILECTBA
II0 MAacCOBBIM JOJIIM 3JIEMEHTOB
B COCIMHECHMH.

Teopus
[IpakTuka

Pemenue 3amay,
3aMKCH B
TEeTpaau

Onpenenenue
bopmyIbI

MOJIEKYJIIPHOU
BEILIECTBA 10
MAacCoOBbIM  JIOJSIM  HWJIU 11O
MU3BECTHOM Macce IPOAYKTOB
cropanus. BsIBox cTpyKTypHOU
hopMyJIbl COETMHEHHSI.

Teopus
[IpakTuka

Pemenue 3amay,
3aIliCH B
TETpaau

6-7

Pacuer umcna yactul no macce,
o0beMy WIH KOJIMYECTBY
BCILICCTBA. 3amaun C
HCIOJIb30BAHUEM MOJIOKECHUM
aTOMHO-MOJIEKYJISIPHOTO YUCHHUSI.

Teopus
[IpakTuka

Pemenne 3amayq,
3aIllCH B
TeTpaau

Tema Ne 2. 3amaum ¢
HCIOJIb30BAHMEM YPaBHEHHH
XUMHUYECKUX peaKkuui
C y4YacTHEM OpPraHM4YecKHX
BelecTB (8 yacoB)

Brrarcienne o0beMa, MacChl HITH
KOJIMYEeCTBA  II0  M3BECTHBIM

Teopus
[TpakTrka

Pemenue 3amay,
3aIIiCH B
TeTpaau




JTAHHBIM 00 HUCXOIHBIX
BEIIIECTBAX, OJHO M3 KOTOPBIX
B3SITO B U30BITKE.

9 3amaun Ha «U30BITOK ~ — 1
HEJI0CTAaTOK) c y4acTHEM
OpPraHUYECKUX BEILECTB.

10 OmnpenencHue BbIXOAA NMPOLYKTA 1 Teopust Pemenue 3aiad,
peaknud  OT  TCOPETHYECKH IIpakTuka 3aIIHCH B
BO3MOKHOTO. TeTpaan

11 Brrauciienne coJiepKaHus 1 Teopus Pemenue 3ana4,
npumMecein I YUCTOrO [TpakTuka 3aIliCH B
BelIleCTBa B CMECH. TeTpaan
Tema Ne 3. T'enermueckasi 4 Teopust Pemenue 3ana4,
CBSI3b MeXKIY KJ1accamMu Hpaxruka 3QITUCH B
OpraHuYecKHX BellecTB TeTpaau

12-14 | Pemenue [IeToUeK 3 Teopus Pemenue 3aay,
npeBpameHHﬁ, OTPAKAIOIIUX [IpakTuka 3aIiCU B
TEHETUYECKYI0  CBSI3b  MEXIY Terpanu
KJ1accaMu OpPraHUYECKUX
BEIIIECTB.

15 CocraBieHue [eTIoueK 1 Teopus Pemenue 3aay,
MIPEBPAILCHU, OTpaKaroIux Ipakrrka 3aIlMCH B
F€HETUYECKYI0  CBSI3b  MEXKIY Terpanu
KJIaccaMu OpraHUYECKUX
BEIIICCTB.

Tema Ne 4. 3agaum, cBsiI3aHHbIE 3
C PACTBOPAMH BellleCTB

16-17 | BeruuciieHust ¢ UCIOIL30BAHUEM 2 Jlexmms, Penrenne 3asau,
TIOHATHA «paCTBOPHUMOCTH) Mpascrika 121;1;);1; 1313
BEIICCTBA.

18 3aga4u ¢ MPUMEHEHHUEM TMOHSATUS 1 Jlexiust, Pemenue 3anay,
«MaccoBasg J0Ji1 BeEIIeCTBA B 3aIiCH B
PACTBOPE», IIPABUIIO CMEIIIEHHS. IlpaxThKa TeTpanu
Tema Ne 5. Zagaum | 15
MOBBIILIEHHON CJI0KHOCTH

19 Perenue 3ama4 c 1 Teopus Pemrenue 3a1a4
HCIOJIL30BAaHUEM ITpakTHka
[Teproauaeckoro 3aKOHa.

CtpoeHue aToMOB.

20 Hsmenenne CBOMCTB 1 Teopust Perenue 3anaq

XUMHUYECKHUX BEIIECTB o Ipaxtuka

nojokeHuto B llepuoanueckon




CHUCTEMC.

21 Brrancienne MAacChI 1 Teopus Pemenue 3anay,
KOMITIOHEHTOB CMECH Tpaxruka 3almcu B
TeTpaau
22 Brruucienue o0BeMa 1 IIpakTnka Pemenue 3ana4
KOMITOHEHTOB CMECH
23 Brrauciienne KOJINYECTBA 1 Ilpaktukym | Pemenue 3amaq
BEIIECTBA KOMIIOHEHTOB CMECHU
24 Pa3nenenne cMecH I10 1 Kontpois Pemenue 3amay
KOJINYECTBEHHOMY COCTAaBY. 3HaHUH
25-26 | Pemenwue 3a71a4d Ha DIEKTPOIIH3. 2 Teopus Pemenue 3ajad,
HpaKTI/IKYM 3alliCH B
TCTpaanu
27 Pemenne 3ama4 Ha TUAPOIIHU3. 1 Teopust Pemenue 3ana4,
HpaKTI/IKYM 3alliCH B
TCTpaau
28-32 | Pemcnue KOMOMHHUPOBAHHBIX 5 Teopus Pemenue 3azad,
3ajau. [TpakTuxym 3aIl1CHU B
TeTpaau
Pa3nen 1. Pemenue 3
Ka4YeCTBEHHBIX 3a71a4.
33 [TpakTrdaeckas pabota Nel 1 Ortuer o pabote
Pacrio3HaBaHue HEOPraHUYECKUX
BEIICCTB
34 [Mpaktnyeckass pabora Ne 3.| 1 | Ilpakrudeckas | Otuer o pabore
«Pacro3HaBaHe OpPraHUYECKHUX pabora
BEILIECTBY.
Htoro 34
4acoB

Jlutreparypa
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