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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma no xumun 11 kiacca coctaBjieHa Ha OCHOBE:
®enepanbHoro 3akoHa oT 29 gexabps 2012 roma, Ne273 (denmepanbHbIl 3aKOH
obpazoBanuu B PDOy);

[TocranoBnenus ['nmaBHoro I'ocygapcTBeHHOro caHuTapHoro Bpaya Poccuiickoii
Oepnepanunn «O06 yreepxkaenuu Canllun 2.4.2821-10 «CanuTapHO-3IUIEMUOIOTTYECKUE
TpeOOBaHUS K YCIOBHIM M OpraHU3aluu o0y4eHus B 00111e00pa30BaTeIbHbBIX
yupexaeHusax» ot 29.12.2010 Nel89;

[Tpukaza Munobpuayku Poccun ot 31.03.2014 Ne 253 «O0 yTrBepKIeHUN
denepanbHOTO NIepeyHsl Y4eOHUKOB, PEKOMEHIYEMBIX K HCIIOIB30BAHHIO PU peaTn3aiuu
MMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX MPOrpaMM HaYaIbHOTO
0011eT0, OCHOBHOT'O O0IIIETO, CPETHETO 00IIEro 00pa3oBaHMS

Yyebnoro mnana MBOY COILIN106 na 2019--2020 yue6Hbli TO ;
[Tonmoxkenus o pabodeii mporpamme, pazpadorannoro 8 MbBOY COIIIN106 ;
Ycrasa MBOY COIIIN106.

«O0

3a ocHOBy paboueil mporpammbl B3ATa mporpamMma kypca xumuu st 10-11 xrjaccos

06Hl606p330BaTeHBHBIX yqpexcz[eHI/Iﬁ, OHY6JII/IKOBaHHa$I n31aTcIbCTBOM ((HpOCBeH_IeHI/IC» B

2013 ronmy (COopHUK mporpaMM Kypca XMMHUHM K ydeOHuKam xumuu aBTopoB I .E.Pym3urtnca,

O.I".®enpamana aiis 8-9 kiaccos).

B coorBercTBuu ¢ yueOnbm manom MBOY COLI N 106 Ha n3yueHue XuMuu B

11 kmacce orBoauTCs 2 yaca B Hejelnto, 70 4acoB B roa(68+2)

ILlenu obyuenus c yuemom cneyugpuxu yueonozo npeomema
OCHOBHBIE Yenu N3y4eHUs XUMUU HallpaBJIeHbI:

HA 0CB0€EHUE BaXNCHeUWUX 3HAHUl 00 OCHOBHBIX ITOHATHSX M 3aKOHAX XUMHU,

XHUMHYECKOU CHMBOIJIUKE,

Ha 0gladeHue  yMeHusmu HaOMIOJATh  XUMHYECKHE  SBJICHHS, IPOBOJUTH
XUMHUYECKUI HKCIEPUMEHT, MPOU3BOAUTH pPACUEThl HAa OCHOBE XHMHYECKUX (HOpMyIl
BEIIECTB U YPAaBHCHUN XUMHUYECKUX PEAKIIU;

Ha pa3eumue TIO3HABATENbHBIX NHTEPECOB U MHTEIJIEKTYalbHBIX CIIOCOOHOCTEH B
MpoIiecce MPOBEACHUS XMMHYECKOTO SKCIEPUMEHTA, CAMOCTOSTEIFHOTO MPUOOPETEHUS
3HAHUN B COOTBETCTBUU C BOSHUKAIOIIMMH KU3HEHHBIMH MOTPEOHOCTAMU;

Ha 6ocnumanue OTHONIEHUS K XUMHUHA Kak K OJHOMY U3 (pyHIaMeHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHHUSA U DJIEMEHTY 00II[eueI0BeUeCKOM KyIbTypHI,

Ha npuMeHeHue NOJY4YeHHbIX 3SHAHUU U YMeHUl 1ji1 0€301acHOTO HCIIOIb30BaHUS
BEIIECTB U MATEpUAIOB B OBITY, CETLCKOM XO3SHCTBE M HAa MPOU3BOJICTBE, PEIICHUS
MPAKTUYECKUX 3a]a4 B MOBCEIHEBHOW KU3HU, MPEAYNPEKIACHUS SBICHUN, HAHOCSIINX
BpEJl 3J0POBBIO YETIOBEKA U OKPYKAIOILEe Cpelie.

3aoauu ooyuenus.
OpHolt M3 Ba)KHEWIIMX 3224 OCHOBHOTO OOIIEro oO0pa3oBaHMs SBISETCS TMOJATOTOBKA

00yJaronuxcsi K 0CO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY KH3HEHHOTO W MPO(HECCHOHATHEHOTO
nytyd. O0ydJaromuecs JOMKHBI HAYyYUTHCS CAMOCTOSITENTFHO CTAaBUTD IEJIH U OTPEENATh MTyTH UX
JIOCTHDKCHHSI, MCTIOJB30BaTh MPUOOPETEHHBIN B IIKOJE OIBIT B peajbHOM KU3HH, 32 paMKaMu
y4eOHOro Inporecca.



XuMus Kak y4eOHBIH MpeIMeT BHOCHUT CYIIECTBEHHBIA BKIIAJ B BOCIUTAHHE U Pa3BUTHE
oOyJaromuxcs; OHa MpHU3BaHA BOOPYXHUTh MX OCHOBAMU XUMHYECKHX 3HAHUN, HEOOXOAMMBIX
JUTSL TIOBCEHEBHOMN JKM3HH, 3JI0KUTh (QYHIAMEHT JIJIS TaJbHEHUIIEro COBEPIICHCTBOBAHUS ITHX
3HaHUH, a Takke CHoCcOOCTBOBaTh O€30MacHOMY TIOBEIEHUIO B OKpYKalollel cpene U
Oepe’)XkHOMY OTHOIICHUIO K Heil. Pa3Butue mo3HaBaTeNbHBIX HWHTEPECOB B IMPOIECCE
CaMOCTOSITENILHOTO MPUOOpPETEHUs] XWMUYECKUX 3HAHMM U HCIOJIb30BaHUE PA3IUYHBIX
HUCTOYHUKOB MH(POPMAIIH, B TOM YUCIIC KOMITBIOTEPHBIX.

Bocnutanue yOeXIEHHOCTH B IO3UTUBHON pOJM XUMHUU B KH3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOJAMMOCTH XHMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpY>Kalolleu cpene.

JlaHHas mnporpamma IpeaycMarpuBaeT (OpPMHUPOBAHUE Y YydalUXcs OOIIey4eOHbIX
YMEHUH M HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JAEATEIBHOCTH M KIIOYEBBIX KOMIETeHIH. B
9TOM HaIpaBJICHUU IMPUOPUTETAMHU Ul Y4€OHOIo IpeaMeTa «XUMHs» B CTaplleil IIKoje Ha
0a30BOM YPOBHE SIBJISIOTCS: YMEHHUE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPTraHU30BbIBaTh CBOIO
[IO3HABATEJIbHYIO JIESATEIBHOCTh (OT ITOCTAHOBKHU LIEAM O IMOJYYEHHUS U OLEHKU pe3yJsbTara);
ONpE/ICNIEHUE CYIIHOCTHBIX XapaKTEpPUCTHUK HM3y4aeMoro OObBEKTa; YMEHHE pa3BEPHYTO
00OCHOBBIBaTh CYXKICHHUS, J1aBaTh ONpPENEICHUs, NMPUBOJAUTH J0KA3aTe/IbCTBA; OLICHUBAHUE U
KOPPEKTHPOBKA CBOErO IMOBEJICHHS B OKPYKAIOUICH cpene; BBINOJIHEHHWE B IMPAKTHUYECKOU
JEeSITEeIbHOCTY M B IIOBCEAHEBHOM JKHM3HM SKOJIOTMYECKUX TpeOOBaHMIf; MCIIOIb30BaHUE
MYJIbTUMEIUMHBIX PECYpCOB ¥ KOMIBIOTEPHBIX TEXHOJIOTHH Uit 00paboTKH, Tepenayw,
cucreMaTu3auuu HMHQOpManuM, co3laHue 0a3  JaHHBIX, MPE3EHTAllUd  pe3yJbTaToB
IIO3HABATEJIBHON U IPAKTUYECKOM ACSATEIBHOCTH.

B ocHOBYy mnporpamMmbl MOJOXKEH NPUHIMII pa3BUBaromiero oodydenus. Ilporpamma
ONMpaeTcsi Ha Marepuas, H3ydeHHbId B 8-9 Kkjaccax, MOITOMY HEKOTOpbIE TEMBbI Kypca
paccMaTpUBAIOTCSl MOBTOPHO, HO YK€ Ha 0Oojiee BBICOKOM TEOPETUYECKOM YpoBHe. Takoii
MOJXOJ MO3BOJSET YriayOnsTh U pa3BUBaTh IMOHSATHE O BELIECTBE U XMMHMUYECKOM IIpPOILIECCE,
3aKpeIUIATh MNpPOMIEHHBI MaTepual B AaKTMBHOM NaMsATH YYallMXCs, a TaKKe COXPAHATh
IIPEEMCTBEHHOCTD B IIpoliecce 00yueHusl.

Benymas ponb B pacKpbITHUM coJepxkaHus Kypca XumMuu 11 Kkiacca NpHHAIJIEKUT
DIIEKTPOHHON TEOpWH, MEPUONNYECKOMY 3aKOHY M CHCTEME XHUMHUYECKHX DIIEMEHTOB Kak
HaunOoJiee 00LMM HayYHbIM OCHOBAM XHMUHU.

B nanHOM Kypce cucTeMaTu3UpyrTCs, 0000LIalOTCS W YriyOssIOTCSl 3HAHUS O paHee
U3YyYEHHBIX TEOPHSX M 3aKOHAX XMMUYECKOH HayKH, XUMUYECKUX Mpolieccax U MPOU3BOICTBAX.

[IporpaMMa  oOecriedrBaeT CO3HATENbHOE YCBOEHHE  yYallUMHUCA  Ba)KHEHIIMX
XUMHUYECKHX 3aKOHOB, TEOpPUH U TMOHATHUH; (OpMHUpPYET NpEACTaBICHHE O POJIM XUMHU B
Pa3BUTUH Pa3HOOOPa3HBIX OTpacieil MPOU3BOJCTBA; 3HAKOMHUT C BELIECTBAMM, OKPYKAIOIIUMU
yenoBeka. IIpu 3TOM OCHOBHOE BHUMaHME YJENAETCS CYIIHOCTH XUMHUYECKHX peakuuid u
METOJIaM MX OCYIIECTBIJIEHUS, a TAK)KE CIIOCOOAM 3alllUThl OKPYXKAIOIIeH cpebl.

IIporpamma cocTaBieHa C Yy4yeTOM BeAylIeH pOIM XUMHUYECKOTO HSKCHEPUMEHTA.
[IpenycmaTpuBaroTCsi BCE BUABI HIKOJIBHOTO XUMHYECKOTO JKCIIEPHMEHTa — JE€MOHCTPAIHH,
71a0opaTOpHbIE OMBITHI U MpakTHYeckhe paboThl. Pabouas mporpamMma mo XUMHM pealu3yercs
yepe3 (OPMHUpPOBAHHME Yy Y4YalIMXCS OOIIEy4eOHbIX YMEHHH M HaBBIKOB, YHWUBEPCAIBHBIX
CHOCOOOB JIEATETBHOCTH M KIFOYEBBIX KOMIIETEHIMH 3a CYET HCIOJIBb30BAaHUS TEXHOJIOTHMA
KOJIJICKTHBHOTO OOYYEHUSI, OTIOPHBIX KOHCIIEKTOB, AUIAKTHYECKUX MATePHAIIOB, U TIPUMECHEHUS
TEXHOJIOTUH IrpahuuecKoro npeacTaBieHust UHGOpMaIMi TpU CTPYKTYPUPOBAHUM 3HAHUM.

B nenom kypc mo3BoJisieT pa3BUTh MPEICTaBICHMS ydalluXcs O MO3HABAEMOCTU MHpA,
€IMHCTBE >KMBOM W HEXHUBON NpUPOABI, CHOPMHPOBATH 3HAHUSA O BAKHEUIIMX aCHEKTax
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA, YMEHUs, BOCTpEOOBaHHBIE B MTOBCETHEBHOM
XKHU3HU M TI03BOJIIOLIME OPUEHTHPOBATHCS B OKPYXKAIOIIEM MHpE, BOCIHUTATh 4YeloBeKa,
OCO3HAIOILET0 ce0sl YaCThIO MPUPOIBL.



TpeOoBaHNs K YPOBHIO NOATOTOBKH 00YYAKIIUXCH HA CTYNIEHHU CPeaHero (MOoJIHOro)
oOpa3zoBaHus

IlIpeomemmno-ungpopmayuonnan cocmasnaruias 00pazo6anHocmu:

3Hamp

- gavicHeluue XumMu4ecKue NOHAMUA: BEIIECTBO, XUMUYECKUHN DJIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAsI U MOJIEKYJISIPHAS. MAaCChl, MOH, aJNIOTPOIHSI, U30TOIIbI,
XUMHUYECKAsl CBSI3b, SJIEKTPOOTPULIATEIHHOCTD, BAJIGHTHOCTh, CTENIEHb OKUCIICHUS, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS,
PacTBOPBI, JIEKTPOIUT U HEIJIEKTPOIIUT, SJICKTPOIUTAYECKAS TUCCOLUALINS, OKUCIUTETDb U
BOCCTaHOBUTEJIb, OKUCIICHUE U BOCCTAHOBJICHUE, TEIIOBOU 3((EKT peakiuu, CKOpocTh
XUMUYECKON peakluu, KaTajinu3, XMMUYECKOe PaBHOBECUE, YTIIEPOHBIN CKENeT,
GbyHKIIMOHAIbHAS TPYIIA, U30MEPUSs, TOMOJIOTHUS;

- OCHOGHbIE 3AKOHbl XUMUU: COXPAHEHHUS MACChI BELIECTB, TOCTOSIHCTBA COCTAaBAa,
NEPUOANYECKUNA 3aKOH;

- OCHOGHblE meopuu XUMUU: XUMAYECKON CBSA3H, SJIEKTPOIUTHUYECKON TUCCOIMALINH,
CTPOEHHS OPTaHUYECKUX COCIMHEHUH;

- gavicHelluue 6eulecmea U Mamepuaibl: OCHOBHbBIC METAJUIbI M CIUIABBI, CEpHAas,
COJIsSiHAs!, Q30THAS U YKCYCHAsl KUCIIOTHI; IIEJI0YH, aMMHUAK, MUHEPAJIbHBIE yI00pEHUs, METaH,
STUJICH, alleTUJIeH, OCH30JI, TAHOJI, KUPBI, MbLJIA, TIIFOK03a, cCaXapo3a, KpaxMal, KJIeTJaTKa,
OeNKH, UCKYCCTBEHHBIC 1 CHHTETUYECKHE BOJIOKHA, KAYy4yKH, IIIACTMACCHI;

JleamenvbHocmHo-KOMMYHUKAMUBHAA COCMABIAIOWAA 00PA306AHHOCHIU:
ymemp:

- Ha3bl6amp U3yYCHHBIE BEUIECTBA MO "TPUBUAIBLHON" UM MEXAYHAPOIHOU
HOMEHKJIATypE;

- onpedenisimp: BAJICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX AJIEMEHTOB, THII
XUMUYECKON CBS3U B COCAMHEHUSX, 3apsii HOHA, XapaKTep CPelIbl B BOAHBIX PACTBOpPaAX
HEOPraHWYECKUX COEIMHEHHI, OKHCIUTEIb U BOCCTAHOBUTEIb, IPUHA/JIEKHOCTh BELIECTB K
Pa3JIMYHBIM KJIacCaM OPTraHUYECKUX COCIMHECHHM;

- XapaKxmepu306amap: SIEMEHTbI MAJIbIX MIEPUOJOB MO UX MOJIOKEHHUIO B IEPUOIUUECKON
cucreme JI.11. MenneneeBa; o0mue XMMAYeCKHE CBOMCTBA METAJIJIOB, HEMETAJIIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX U OPTaHUYECKUX COECIMHEHUI; CTPOEHUE U XUMHUYECKHE CBOMCTBA
W3YYEHHBIX OPTaHUYECKUX COCTMHECHHUI;

- 00bACHAMb: 32aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; IPUPOY
XUMHUYECKOHN CBS3U (MOHHOM, KOBAJIEHTHOM, METAINTUYECKOM ), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEeaKIMH U TOJI0KEHUS XMMUUECKOTO PaBHOBECHS OT PA3IMUHBIX (haKTOPOB:

- 8bINOJIHAMb XUMUYECKUM SKCTICPUMEHT 110 PACMO3HABAHUIO BAKHEHIITNX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

- IP0B8OOUMb CAaMOCTOSATEIbHBIN TOUCK XUMUYECKONH MH(OpPMAIIUHU C UCIIOJIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIOMYISPHBIX U3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHuTepHeTa); UCTIONb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUHU ISl 00pabOTKU U Mepeaaun
XUMHUYECKON MHPOPMAITUH U €€ TIPEJICTABICHUS B Pa3INYHbIX (hopMax;

Ilennocmno-opueHmayuoOHHAaA cOCMABIAIOUAA 00PAZOBAHHOCHIU:

UCNOJIb306AMb NPUOOPEMeHHble 3HAHUA U YMEHUS 6 NPAKMUUECKOU 0esiMeIbHOCIU U
HOBCEOHEGHOIL HCUZHU O1A:

- 00BSCHEHUS XUMHUECKUX SIBJICHUN, TPOUCXOASIIUX B IPUPOAE, OBITY U Ha
MIPOU3BO/ICTBE;

- OHpeHeHeHHH BO3MOXHOCTH HpOTeKaHI/ISI XUMHNYCCKUX HpeBpaI]_[eHI/IfI B paSJ'II/I'-IHI)IX
YCIIOBUSX U OIICHKHU MX TOCJIEICTBUN;

- 9KOJIOTHYECKH IPaMOTHOTO TTOBEJICHUS B OKPYXKAIOIICH cpeJie;



- OLICHKU BJIMSHUSA XUMUYECKOTO 3arpsi3HEHUS] OKPYXKAIOIEH Cpe/ibl HA OpraHUu3M
YEJI0BEKa U APYTHE )KUBbIE OPTaHU3MBI;

- 6e301acHOro OOpaIIeHUs C TOPIOYUMHU M TOKCHYHBIMH BELIECTBAMU, Ta00paTOPHBIM
00opyI0BaHNEM;

- IPUTOTOBJICHUS PACTBOPOB 33/1aHHON KOHILIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

- KPUTUYECKOM OIIEHKH JIOCTOBEPHOCTH XMMHUYECKOI MH(POpMALIMK, TOCTYNAIOIIEeH 13
Pa3HbIX HICTOYHUKOB.

Conep:xxkanue kypca xumum 11 kiaacca

Tema :Baxneiilmine XuMu4ecKue NOHATHS U 3aKOHBbI

AtoMm. Xumnueckuii aneMeHT. M3otonsl. [IpocThie U Cl0XKHBIE BEIIECTBA.

3aKOH COXpaHEHMSI MacChl BEILECTB, 3aKOH COXPAHEHHUS W IPEBPAIICHUS SHEPTUU IpU
XMMUYECKUX pEeaKlMsAX, 3aKOH [IOCTOSHCTBAa COCTaBa. BellectBa MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS.

Tema:llepuoguueckuii 3akon u [ICXI .M. MenaejneeBa Ha OCHOBE Y4YeHHS O
CTPOEHHUHU ATOMA

ATomHbIe opOuTany, S-, p-, d-, f-amekTporbl. OCOOEHHOCTH pa3MEIleHHs IEKTPOHOB IO
opOUTaANIM B aTOMax MalbIX M OOJIBIIMX MEPUOAOB. DHEPreTUYECKUE YPOBHHM, IOJYPOBHHU.
CBs3b IEPUOAMYECKOr0 3aKOHA U MEPUOJUYECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB C TEOPHUEH
cTpoeHust atomMoB. KOpoTkui u UIMHHBIA BapHaHTBhl TAOMUIBI XUMHUYECKHUX OSJIEMEHTOB.
[lonoxeHue B NEPUOJMYECKOM CHUCTEME XHMHMUYECKHX 3JIEMEHTOB BOAOPOJA, JAHTAaHOWJOB,
AKTUHOMJIOB ¥ UCKYCCTBEHHO IOJIYYE€HHBIX JIEMEHTOB.

BaneHTHOCTP W BaJeHTHBIE BO3MOXKHOCTM aTroMoB. llepuoanueckoe u3MeHEHUE
BaJICHTHOCTH U Pa3MepOB aTOMOB.

Pacyernble 3amaun. Beiuncienne wmaccbl, o0ObeMa WM KOJMYECTBA BeIIECTBA IO
U3BECTHOHN Macce, 00beMY WM KOJIMYECTBY BEIIECTBA OJIHOTO M3 BCTYNHMBILIUX B PEAKLUIO WU
MOJIYYMBUIMXCS B PE3YJIbTATE PEAKLUU BEIIECTB.

Tema: CTpoenue BemecTsa

XuMmudeckasi CBA3b. BuIpl U MexaHU3Mbl 00pa3oBaHUS XUMHUYECKOH cBs3u. MoHHas
cBsa3b. KaTnonbsl u anunonsl. KoBaneHTHas HemnossipHas cBsA3b. KoBajieHTHas MOJISIpHAsl CBSI3b.
DneKTpooTpUulaTeabHOCTh. CTeneHb oOkucieHus. Metaminueckas cBs3b. BogopoaHas CB3b.
[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPTaHUUECKHUX M OPraHUYECKUX BEIIECTB.

Tumel KpUCTAJUTMUECKUX PEHIETOK W CBOWCTBa BemiecTB. [IpuumHBI MHOrO00Opasus
BEIIECTB: U30MEPHS], TOMOJIOTHS, AJUIOTPOIUS, U30TOIHS.

JHucnepcubie cuctembl. VctunHble pacTBOpbl. CrmocoObl BBIPaKEHHS KOHIIEHTPALUU
pacTBOPOB: MaccoBas JOJS PaCTBOPEHHOT'O BEIIECTBA, MOJsIpHAs KOHIEHTpauus. KomionaHele
pacTBOpPbI. 30J1M, TEIH.

[Ipaktuueckas  pabota. I[lpuroroBnenue pacTtBopa ¢  3aJlaHHOW  MOJIAPHOMN
KOHILIEHTpaLHUEM.

Pacuernble 3ajmaun. Beruncienne maccbl (KOJIMYECTBA BEIECTBA, 00beMa) MPOAYKTa
peaxkuuy, eciy AJIs €ro MOJIydYeHUs JaH pacTBOP C ONpPEAEIEHHOW MacCOBOW JOJIEH MCXOAHOIO
BEIIECTBA.

Tema:XuMu4ecKue peakumu

Knaccudukanys XuMHUECKUX peakluii B HEOPraHMYECKOM U OpraHN4ecKON XUMHUU.

CKOpOCTh peakllud, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOpOB. 3aKOH JEHCTBYIOIIUX
Mmacc. DHeprus aktuBauuu. Karamus m karamuzatopbsl. OOpaTUMOCTh peakuuid. XUMHUYECKOe
paBHOBecue. CMellleHHEe paBHOBECHs IMOJA JEHCTBHEM pa3iudHbIX (aktopoB. [lpunnun Jle
[atensbe. [Tpon3BoaCTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnexTponutuueckas aucconuanus. CunbHble W crnabble AneKTponuThl. KucmortHo-
OCHOBHBIC B3aMMOJICHCTBHS B pacTtBopax. Cpema BOAHBIX pAaCTBOPOB: KHCIHAs, HEUTpajbHasd,
mesnovHas. MlonHoe npousBenenue Boabl. Bogopoanslii mokazarens (PH) pactBopa.

I'maponu3s opraHNYeCcKUX U HEOPraHUYECKUX COCTUHEHUM.




JleMoHcTpanyuy. 3aBUCHUMOCTh CKOPOCTH PEaKIMHM OT KOHIEHTPALMU U TEMIEpPaTyphl.
PaznoxeHnue nepokcuia BOJOPOAA B IPUCYTCTBUM KaTtanu3aTopa. OnpenenaeHue cpeibl pacTBopa
C TIOMOILIbIO YHUBEPCAIBHOIO UHMKATOPA.

JlaGoparopHble onbIThl. [IpoBeneHue peakiuii HOHHOro OOMEHa Ul XapaKTepPUCTUKU
CBOMCTB 3JIEKTPOJIUTOB.

IIpaktuyeckas paGota. BnusHue pasnuyHbiX (aKTOPOB HA CKOPOCTh XUMHMUYECKOH
peaxkuu.

PacuerHble 3ajgaun. Beruncienue macchl (KoiaMuyecTBa BelECTBa, 0ObeMa) MPOAYKTa
peakiuu, €clii M3BECTHa Macca HMCXOJHOIO BEIECTBAa, COJEPKALIEro ONPEACICHHYIO A0
MpUMecCeH.

Tema: BoicokoMosIeKyIsIpHBIE COeIMHEHMSI
Bonokna. [Ipupogasie (HaTypanbHbie) BoJIOKHA. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX:
aleTaTHOM M BHCKO3HOM. CHHTeTHYeckue BojokHa. [TonmmamuaHoe (kampoH) U moauddupHoe
(J1aBcaH) BOJIOKHA, UX CTPOCHHUE, CBOMCTBA, MPAKTUYECKOE UCTIOIb30BaHHE.
Lemoncmpayuu
1. OOpa3ipbl HaTYypaTbHBIX, UCKYCCTBEHHBIX, CHHTETUYECKUX BOJIOKOH U U3JIETHUS U3 HUX

IIpakmuueckas paboma
BonoxHa n nonumepsl.

Tema:MeTtasibl

[TonoxkeHne MeETAUIOB B MEPUOAMYECKON CHCTEME XUMHUYECKHX »iieMeHTOoB. OOimue
CBOWCTBAa METAJIOB. OJIEKTPOXHUMHYECKHHA psIi HampspkeHUH MeTtayuioB. OOmme crocoObl
MOJTyYEHUsI METAJUIOB. DJIEKTPOJIU3 PACTBOPOB U paciuiaBoB. IloHATHE O KOPPO3UH METAIIIOB.
Crioco0pbI 321U TH OT KOPPO3UH.

O0630p MeTaIIOB TIaBHBIX NOATPyNI (A-TPYII) NEPUOJUYECKON CUCTEMBI XUMHUYECKHX
AJIEMEHTOB.

O630p MeTamoB rNaBHbIX noArpymnmn (b-rpymnmn) nepuoanyecKkoil CUCTEMbl XUMUYECKUX
9JIEMEHTOB (Melb, [IMHK, TUTAH, XPOM, JKeJI€30, HUKEIIb, INIATHHA).

CrnaBel METaJIOB.

OxcHIBI U THIPOKCH/TBI METAJIIOB.

Hemonctpanuu. O3HakomiieHHe ¢ oOpasllaMd METalioB W WX COCTUHEHH.
BzaumopeiicTBrE MIETOYHBIX U MIEIOYHO3EMEIBHBIX METAIIOB ¢ BOJOM. B3anMopenicTBue meau
C KHCIIOpOJOM U cepoil. DnekTponu3 pactBopa xyopuga meau (I1). Ombeitel mo kopposuu
METAJIJIOB U 3aIUTE OT HEe.

JlaGoparopHble ONbITHL. B3aumoneicTBUEe IIMHKAa U JKeje3a C pacTBOpaMH KHUCIOT U
niesioyeil. 3HaKOMCTBO ¢ 00pa3IiaMu METANIOB U UX pyAaMH (padoTa ¢ KOJJIEKIIHMSIMHU ).

Pacyernble 3amaun. PacueThl MO XMMHUYECKUM YpPaBHEHMSIM, CBSI3aHHBIE C MacCOBOM
JI0JIeH BBIX0/1a TIPOTYKTa PEAKIIUU OT TEOPETHUECKH BO3ZMOKHOTO.

Tema:Hemerasnisl

0O630p cBoicTB HeMeTaIoB. OKUCIUTEIFHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA THITMYHBIX
HemeTaioB. OKCUABI HEMETAIOB W KHUCIOPOAOCOJEpXKAIlMe KHUCIOTHL. BomopoaHbie
COEIMHEHUS] HEMETAJUIOB.

Hdemonctpanuu.  OOpasubl  HemeTauioB.  OOpas3ilbl  OKCHIOB  HEMETAIJIOB U
KHCIIOpOJIcOoIepKaluX KUcaoT. ['openue cepsl, pocdopa, xenesa, Maruus B KUCIOPO/IE.

JlaGopaTopHble OOBITHEI. 3HAKOMCTBO € OOpasllaMd HEMETAZIOB U UX HPUPOIHBIMH
coeuHEHUsIMU (paboTa ¢ KoJuleKIusIMH). Pacrio3HaBaHue XJI0pHUI0B, CyIb(aToB, KapOOHATOB.

Tema : I'eneTn4yeckas CBA3b HEOPraHMYECKUX U OPraHNYECKUX BelleCTB.
IIpakTukym
IIpakTuyeckas paGora Ne3: PemieHue sKcrepUMMEHTANBHBIX 3a/1a4 110 HEOPTaHMYECKOU
XUMHH. PacriozHaBaHue HEOPraHUYECKNX BELIECTB.



[Ipaktuyeckas pabora Ned: PemieHne >KCIEpUMEHTAIBHBIX 3a4ad 10 OPraHHMYECKOU
XUMUH. PacriozHaBaHuEe OpraHU4eCKNX BELIECTB.

[TpakTuyeckas pabora Ne5: Pemenne npakTHUECKUX pacUETHBIX 3aad.

[Ipaktrueckas pabGora Ne6: IlomydeHwe, coOMpaHWe M paclo3HABaHHE Ta30B -
OpraHMYECKUX BEILECTB.

O6o0maroiiee MOBTOPEHHE 110 KYPCY XUMUHU.

Opranuzanust 1 GopMbI KOHTPOJIS:
KonTposnb 3HaHMii, yMEHUI U HABBIKOB YYalMXCS OCYIIECTBIIAECTCS B CIEAYIOMINX hopMax:

Texkymuit KOHTPOJIb — B OpME YCTHBIX U MUCbMEHHBIX OMPOCOB, XMMHUUYECKUX JTUKTAHTOB,
WH/IMBUYAJIbHBIX 33/1aHUH; TEMAaTHYECKUI KOHTPOJIb — B (POpME MPAKTHUECKUX U
KOHTPOJIbHBIX PaboT, TECTOB; UTOTOBbIIl KOHTPOJIb — B (POPME UTOTOBOM KOHTPOIBHON
paboThI IO KypCy HEOPIaHUUYECKON XUMUHU.

Kpurteprn o1ieHOK 32 YCTHBIC ¥ TUCbMEHHBIE pa0OTHI (COOTBETCTBYIOT TOCYIapPCTBEHHBIM
CTaHJapTaM):

"5" — BBICTABJISAETCS, €CITH MPABWIIBHO BBITTOJIHEHBI BCE 3aJIaHUS B TIOJTHOM 00BEME C
coOroicHIEeM MTpaBmI OpopMiIeHHS paObOThI. OTCYTCTBYIOT OIIMOKH B XUMUYIECKOU
TEPMHUHOJIOTHH. 3aJ]a4¥l PEIICHbI palliOHATBHBIMH CIIOCOOAMM.

"4" — BpICTaBJIsAETCS NP MPABUILHOM BBIIIOJTHEHHUH OCHOBHOI'O YHCIIA 3aJaHH, JOomycKatoTes 1-
2 HE3HAUYUTEIBHBIE OIINOKH.

"3" — BBICTaBJSAETCS B CIy4yae MPaBUIBLHOTO BBIMIOJIHEHUSI HE MEHEE OJIOBUHBI U3
MPEIUIOKEHHBIX 3aaHuid. [Ipr 3TOM JOIMyCKAIOTCsT HECKOJIBKO HE3HAYUTEILHBIX OMUOOK UiH |-
2 rpyOble OLINOKHU.

"2" — BeICTaBIISIETCS, €CIM paboTa He BHIMOIHEHA (OTCYTCTBYET) MIIH B CITy4ae BBITOJTHEHHS
MeHee 1/3 U3 npenokKeHHbIX 3a1aHui IPH HATMYMH HECKOJIBKUX I'PYOBIX OIIMOOK.

Hesnayumenvhblmu ouubKamy CINTAIOTCS: OIIMOKY B TPHBUAIBHBIX Ha3BaHUSX BEILECTB
(xpome HanOoJiee paclpoCTpaHEHHbIX ), HETOYHOE yKka3zaHue npoaykros OBP npu npasunbHOM
N0JX0/1€; NPOMyCK K03 duimeHTa B OOMEHHBIX peakIUsaX, HEPaBHIbHO yKa3aHHbIH
KaTaJIn3aTop | T.J1., T.€. OIUOKH, KOTOPbIE YKa3bIBalOT HAa HE3HAHNE YACTHBIX CBOMCTB BEIIECTB
WJIM BO3HHMKAIOIME 110 HEBHUMATEIbHOCTH.

pr6bl/l/lu OUWUOKAMYU CAUTAFOTCS TaKUC, KOTOPBIC CBUACTCIILCTBYIOT O HE3HAHNH OCHOBHBIX
3daKOHOB XUMUH, HAITPUMEP: HEBEPHOC COCTABJICHUC (I)OpMy.]I 10 BAJICHTHOCTH; HCIIPABUJIIBHOC
HaITMCaHUEC XUM. ypaBHeHI/II\/JI BCJICJICTBHEC HE3HAHUS CBOMCTB JAaHHOTO KJIacca BC€HOICCTB,
HCIPABUIIBHOC COCTABJICHUEC SJICKTPOHHOI'O 6ancha; HCE3HAHUC HOMCHKIJIATYpPhbI BEHIECCTB U JIp.

Kputepun o11eHOK TECTOBBIX 3a/IaHUM:

"5" — BBICTaBMsETCS, €CITM MPABWIHHO BBHITTOJIHEHO He MeHee 90% 3amanuit
"4" — BpICTABISAETCS, €CIIH MPABUIBHO BHIMOIHEHO OT 70% 10 89% 3anmanuit
"3" — BBICTaBISAETCS, €CITH MPABUIBHO BHIMOIHEHO OT 40% 10 69% 3amanuit

"2" — BeICTaBIISIETCS, €CIH paboTa He BHITIOHEHA (OTCYTCTBYET) HIIH B CITy4ae BBITOTHEHHS
meHee 39% 3anaHuit

Bunpl yueOHOM 1eITeTbHOCTH: YCTHBIA OTBET, MUChMEHHBIN OTBET, pEIICHUE pacu€THBIX 3a/1a4,
peleHne SKCIEPUMEHTAIBHBIX 33/1a4, paboTa 1Mo alrOPUTMY, COCTABIICHHE U 3aI0OTHEHUE
Tabnuil, rpadMKoOB, TUarpaMM, HaOTIOIEHUS, CPABHUTEIHHBIN aHanu3, paboTa C TEKCTOM,
BBHITIOJTHEHHE Ta00PATOPHBIX U MPAKTHUYECKUX paboT u JIp.



B u3yueHnn kypca 3HaUMTEIbHA POJIb OTBOJIUTCS XUMUYECKOMY IKCIICPUMEHTY: MTPOBEIACHUIO
MPaKTUYECKHUX U JTa0OPaTOPHBIX PaOdOT M OMHCAHUIO WX PE3yIbTAaTOB; COOIIOICHUIO HOPM U
IpaBUJI MTOBEICHUS B XUMUYECKHX Jlaboparopusix. [Ipu OTCYyTCTBHM pEakTHBOB U
000pyI0BaHUs, KOT/Ia HE MPEICTABIISAETCS BO3MOKHBIM IIPOBEICHUE MTPAKTHYCCKUX 3aHATHH B
MOJTHOM 00BEME, KOMIICHCHPOBATh HEJIOCTATOK MPAKTHUECKON pabOThl BO3MOKHO
NPUMEHEHHEM KOMITBIOTEPHOM TEXHUKU M BHIEOPECYPCOB. DTO Aa€T BO3MOXKHOCTb
BOCIIOJIb30BaThCSI HU(PPOBBIMU 00pa30BaTEIbHBIMHU PECYPCAaMU, U TEM CaMbIM, FApAaHTUPOBATh
BBINOJIHEHHE 0053aTEIPHOrO MUHUMYMa 00pa30BaHus M0 JAHHOMY KypCy.






KanenpapHo-tremarudeckoe mianupopanue K PII mo xumuu 11 kiacca ¢
yKa3aHHEM 4acoB, OTBOJAMMBIX HA H3yueHHe Ka:xka0ii Tembl K YMK
I'.E.Pyn3utuca, ®.I'. ®eabamana ( 70uacos , 2 yaca B HeJ1eJ10)



No Hara Jata Tema ypoka

Tema 1. BaxkHelimme XuMu4ecKkue NOHATHS U 3aKOHBI (3 1)

1 Atom. Xumuueckuid s3neMeHT. M3oronel. [IpocTeie U ciioKHbIE
BELIECTBA.

) 3aKOH COXpaHEeHMsI MacChl BEILIECTB, 3aKOH COXPaHEHUS U
NIpEBpaIleHUs DHEPTUU NIPU XUMHUYECKUX PEAKIUIX.

3 3aKOH MOCTOSIHCTBA cOCTaBa. BeiecTBa MONIEKYISIPHOTO U
HEMOJIEKYJISIPHOI'O CTPOECHHUSL.

Tema 2. Ilepuoanyecknii 3aK0H U NePUOAUYECKAS CHCTEMA
xumu4yeckux 3jemMenToB /I. M. MeHaeneeBa Ha OCHOBe
YUYEeHHS 0 CTPOeHHH aTOMOB (5 4)

4
Oco0EeHHOCTH pa3MeIIeHHUs JIEKTPOHOB 0 OPOUTAIISIM B aTOMAax

MaJIbIX U OOJIBIINX NEPUOJ0B.

DHepreTuyeckue ypoBHHU, NOAYpOBHU. CBSA3b IEPUOJUUECKOTO
3aKOHA U IIEPUOJAUYECKON CHUCTEMBI XMMUYECKHX 3JIEMEHTOB C
TEOpHEN CcTpoeHus1 aTOMOB. KOpOTKHii U ITIMHHBIM BapUAHTHI
TaOJIMIIBI XUMHUYECKUX HJIEMEHTOB.

ITomoxxenue B HCpHO[{H‘ICCKOﬁ CHUCTEMEC XMMHUUYCCKUX DJICMCHTOB
. N.MenneneeBa BOJOPO/Ia, JTAHTAHOUIOB, AKTUHOUIOB U
HCKYCCTBEHHO IMOJIyUE€HHBIX AJIEMEHTOB.

BaneHTHOCTB M BaJIeHTHBIE BO3MOXKHOCTH aTroMoB. [lepro-
JIMYECKOE U3MEHEHNE BAICHTHOCTH U pa3MEPOB aTOMOB.

8 Pemenue 3aga4. Beruncienus maccel, 00beMa I KOJTHYECTBA
BEIIIECTBA 110 U3BECTHOII Macce, 00BbEMY I KOJTMYECTBY
BEIIECTBA OJHOI'0 U3 BCTYNUBILIMX B PEAKIUIO HIIH 110~
JTYYHMBIINXCS B PE3yJbTATE PEAKIINH.

Tema 3. Ctpoenne BemectBa (9 u)

9 Bunbl 1 MexaHu3Mbl 00pa30BaHUs] XUMUYECKOU CBSI3U.
1 .
0 XapakTepUCTUKH XUMHUECKON CBSI3H.
11
[IpocTpancTBEHHOE CTPOCHHUE MOJIEKYT HEOPTAaHUYECKUX U
OpPraHWYECKUX BELIECTB.
12

THUIbI KPUCTAIIIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

13 [TpuunHbl MHOTO0Opa3Hsi BEIECTB.

Pemenue pacyeTHbIxX 3a1a4 110 Teme: «Bpranciaenne Maccel
(KonMuecTBa BElIeCTBA, 00beMa) NPOAYKTa PEaKIMU, €CITH JUIs
€ro MOJIYYEHHUsI IaH PacTBOP C ONMPEACTEHHOW MacCOBOM JOJIeH
HCXOJHOIO BEIECTBAY.

14
JlucniepcHbIe CUCTEMBI.

15
IIpakTuyeckas padora Nel: IlpuroroBieHue pacTBopos ¢
3a1aHHON MOJIAPHOM KOHLEHTPALMEN.

16

IToBTrOopenue u o6o01eHne MaTepuana teM 1-3: «Baxueiimne
XUMHAYECKHE TIOHATHS U 3aKOHBI. [leproanyeckuii 3aKoH 1
NepUoInYecKas cucTeMa XuMHUYECKUX 3neMeHToB J1. 1.
MenpeneeBa Ha OCHOBE YYEHHS O CTPOEHHH aTOMOB. CTpoeHne




Hroro:

KosmnyecTBo yacoB no miaany-70

B ToM Yuc/ie MpaKTHYECKUX padoT-6
B ToM unciie KOHTPOJIBHBIX PadoT-5









Hroro:






