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MOSICHUTEJIBHAS 3AINMUCKA
Pabouas nporpamMmMa cocTtaBlieHa Ha OCHOBE
e (enepasbHOr0 KOMIOHEHTA TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA,
e -TIPUMEPHOM MPOTrpaMMBbl CpPEAHETO OO0IIero 00pa3oBaHus 0 XUMHUHU (0a30BbIN YPOBEHB),
e y4eOHOTO IUTAaHA TOCYAAPCTBEHHOTO OOKETHOTrO oO0IIeo0pa3oBarenbHOro yupexacHus "EmaOyxckas IIKOJa-WHTEPHAT ISl JIeTeH C
OTpaHUYECHHBIMU BO3MOYKHOCTSIMH 37I0POBBS»
Mean
W3yuenne xumun Ha 6a30BOM YPOBHE CPETHETO 00IIero 0Opa3oBaHus HAIPABIICHO HA IOCTUIKCHUE CIICIYIOIINX IeJIei:
- OCBOEHHE 3HAHMIT O XUMHUYECKOM COCTABIISIIOIICH €CTECTBEHHOHAYUYHOW KaPTUHBI MUPA, BAKHEHIITNX XUMUYCCKHUX MTOHATHSX, 3aKOHAX U TEOPHUSIX;
- OBJIaJIeHH e YMEHUSIMH [IPUMECHSTH ITOJIyUYCHHbBIC 3HAHUS 1J1s1 OOBSICHEHHS Pa3HOOOPa3HBIX XMMUYCCKHX SIBJICHUI U CBOWCTB BEILIECTB, OLICHKU POJIU
XMMHUHU B PA3BUTHH COBPEMEHHBIX TEXHOJOTHI U MOJYyYEHUH HOBBIX MaTECPUAIIOB;
- pa3BUTHE [M03HABATEIbHBIX HHTEPECOB M MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B IMPOIIECCE CAMOCTOSITEILHOTO IPUOOPETEHHS XUMUYCCKUX 3HAHUH C
MCIIOJIb30BAHUEM PaA3IMYHBIX HCTOYHUKOB HH()OPMAIHH, B TOM YHCIIC KOMITBIOTEPHBIX;
- BOCIINTaHHE YOSKJICHHOCTH B TIO3UTUBHOW POJIM XUMHUH B KH3HH COBPEMEHHOTO OOIECTBA, HEOOXOIUMOCTH XMMHUYECKH IPAMOTHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO U OKpYXKAIOIIEH cpejie;
- MPUMEeHeHNe MOJyYeHHbIX 3HAHMI M YMeHHH /111 0€3011aCHOTO MCIIOJIb30BAHUS BEIIECTB M MATCPUAIIOB B OBITY, CEIILCKOM XO3SICTBE U Ha
MIPOM3BOJICTBE, PEIICHUS MTPAKTUICCKUX 33714 B TOBCETHEBHOM JKHU3HH, IPESIYIIPEKIACHUS SIBICHUH, HAHOCSIINX BPE 3JI0POBBIO YEIOBEKA U
OKpY>Karollen cpene.
3agaya o0pa3oBaTeILHOIO NMpoLecca: 00ECTICYNTh YCBOSHHE YYAIIUMUCS 003aTeIbHOI0 MUHUMYMA CO/ICPIKaHUsl Ha OCHOBE TPeOOBaHUI
TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapPTAa
Pabouas mporpamma o xumuu B 11 kitacce uMeer cjieayroniue 0COO0eHHOCTH:
1. OGyuyeHre XUMUHU TECHO CBSI3aHO ¢ (POPMHUPOBAHMEM CIOBECHOM peUH ITyXHX ydammxcs. JJocTiKeHne MoJTHOTO CO3HATENIEHOTO YCBOSHUS
XUMHUYECKHUX 3HAHUI HEBO3MOXHO 0€3 OBJIAJICHUS HYKHBIM JIJISl 3TOTO PeueBbIM MarepraiioM. [legaror ocymiecTBisieT HenpepbIBHOE Pa3BUTHE
CIIOBECHOTO OOIICHHUS TIYXUX ydamuxcs. [I[py 3TOM yduTeIh XUMHUH BBITIONHSET CIEAYIOIINE TPEOOBAHMS:
-CIIeNIMaTbHOE BIICTICHUE 0a30BBIX JICKCHKO-TPAMMATHYCCKUX CTPYKTYP ISl 0OPMIICHHS 3HAHHH 110 Pa3IMIHBIM TeMaM Kypca XUMUH;
-[TOBBIIIICHUE YPOBHS PAa3BUTHUS PEYEMBICIUTEIBHOMN JIEATSILHOCTH IKOJILHUKOB,
-yBeJIMYeHNE NH(POPMATUBHOW HACBHIIEHHOCTH YPOKOB 3a CUET IMYHOCTHO-OPHEHTHPOBAHHOTO PACCMOTPEHUS M3YUaeMbIX BOTIPOCOB.
2. Cozeprkanue paboueit mporpaMmbl 0 XUMUH Al THPOBAHO C YUETOM OOIIEro YPOBHS Pa3BUTHUS YUAIUXCsl, OCOOCHHOCTEH U 3aKOHOMEPHOCTEH
oOyueHus AeTel ¢ HapyIIEHHBIM CIYXOM.
3. OTIUYUTEeNEHOW 0COOEHHOCTHIO TEMATHUECKOTO TUTAHUPOBAHMSI SIBJISICTCS HE TOJILKO YBEIMUCHUE KOJUYECTBA YaCOB Ha U3YUEHHUE BCEX TEM Kypca
xumuH 11 kiacca, HO M HCIIOJI30BaHHUE 00JIee THOKOM CTPYKTYPHI YPOKOB, BKITFOUAOIINX MPAKTUICCKUE pAOO0ThI, WHINBUIYAIBHBIN OIPOC yYaIIHXCH,
pelieHre pa3sHoOoOPa3HbBIX 3aj1ay B IEJISX YCUJICHUS MPAKTUUECKOW HAPABICHHOCTH O0YYCHUSI.



4. B opranu3zanuu yueOHOTO MpoLecca U BBIOOpEe METOJI0B O0yUEHHsSI PYKOBOJCTBYIOCH CUCTEMOM TUAAKTHYECKUX MPUHIMIIOB: HAYYHOCTH,
CO3HATEJIBHOCTU U aKTUBHOCTH, JOCTYITHOCTH, HATJISIAHOCTH, IPOYHOCTH, UHAUBUAYaJIbHOTO nojxoaa u 1ip. Ilpu stom, npeanonaraercs ceoeobpazue
UX pealu3aliy B IIKOJIE I INIyXUX JeTeH.

5. Ucnonp3yto cnenupuyeckrue NpUHIMIIbIL, YYUTHIBAIOIINE OCOOCHHOCTH U 3aKOHOMEPHOCTH 00yUYeHHMs JIETel C HapyILIEHHBIM CITyXOM:

- KOPPEKIIMOHHOW HAMpPaBIEHHOCTH 00y4eHUS;

-eJMHCTBa O0Y4YEeHHsI OCHOBAM HayK U CIIOBECHOM peuu;

-MHTEHCU(DUKALIMU PEUYEBOTO OOILICHHUS.

TpeOoBaHus K YPOBHIO OATOTOBKY YYAIIUXCS.

B pesyabtare nzyuenuss xumuu 11 kjacca ydyeHHK J0JI7KeH
3HATH/IIOHUMAThH
BaKHEHIINE XUMHUYECKHE IOHATHUS: BELIECTBO, XMMHUYECKUHM 3JIEMEHT, aTOM, MOJIEKYJa, XMUMHUYECKasi CBA3b, BAJIECHTHOCTb, CTENEHb OKHUCIICHUS,
YIJIEpOAHBIH cKeneT, GyHKIMOHAIbHAs TPYIINa, U30MEpHUs, TOMOJIOTUS;

OCHOBHBIE TEOPUU XUMUU: XUMUUECKOH CBSI3U, CTPOCHUSI OPTraHUYECKUX BEILECTB;

BaXHEHIIIME BEIECTBA M MaTepUalbl: YKCYyCHas KUCJIOTa, METaH, 3TUJIEH, aleTH/IeH, OEH30, 3TaHOJ, XHpPBl, MbUIA, IVIIOKO3a, caxapo3a, Kpaxmal,
KJIETYaTKa, OEJIKU, NCKYCCTBEHHbIE 1 CHHTETUYECKUE BOJIOKHA, Kay4yKH, IJIaCTMAaCCHI;

yMeTh

Ha3bIBaTh U3YUYEHHBIE BELIECTBA [10 TPUBUAIBHON» UM MEKIYHAPOJHOW HOMEHKIATYPE;

OIIPEAEIATE: BAJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX 3JIEMEHTOB, IPHUHAJIEKHOCTh BEHIECTB K PA3JIMUHBIM KJIaCCaM HEOPraHMYECKUX
COCITMHCHHIL,

XapaKTepU30BaTh: 3aBUCUMOCTb CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHMS, NPUPOAY XMMHMUYECKOH CBS3U, 3aBUCUMOCTb CKOPOCTH XMMHYECKOU
peaKkiuu 1 MOJOKEHHUS] XUMUYECKOTO PABHOBECHS OT Pa3IMUYHbIX (PaKTOPOB;

BBITIOJHATh XUMUYECKUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHMIINX OPraHUYECKUX BEIECTB;

MIPOBOAUTH CAMOCTOSITENIbHBIM TMOUCK XMMHUYECKONM MH(OpPMalMM C HUCHOJIb30BAaHUEM pAa3IMYHBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHBIX H3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa); MCIOJb30BaTh KOMIIBIOTEPHbIE TEXHOJOIMM sl OOpabOTKM M mepefadyd XUMUYECKOH
nH(pOpMaLIUY U €€ MPEACTaBICHUS B pa3InYHbIX (popmax.

Hcnoab3oBath npuoOpeTeHHbIE 3HAHUS U YMEHHS B MNPAKTUYECKON JIEATENbHOCTH M TOBCEIHEBHOW JKU3HU JUIL: OOBSICHEHUS XHUMHYECKUX
SIBIIGHUH, MMPOUCXOIAIINX B MPUPOJE, ObITY U HA MPOU3BOICTBE; ONMPEENICHUs BO3MOKHOCTU MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B pa3IUUYHbIX
YCIOBUSIX U OLEHKU MX IOCJIEICTBUM; 3KOJOTMYECKH I'PAMOTHOIO TOBEIEHUS B OKPYXKAIOIIEH Cpele; OLUEHKU BIMSIHHUS XMMHUYECKOTO 3arpsi3HEHUs
OKpYy’)Karolllel cpelbl Ha OpraHU3M 4eJOBeKa W JAPYrue >KUBbIe OpraHu3M; 0€30MacHOro OOpalleHHs C TOPIOYUMH U TOKCHUYHBIMHU BEIIECTBAMU,
71a00paTOpHBIM ~ O0OPYJOBAHMU; TPHUTOTOBJIEHUS PACTBOPOB 33/JaHHONW KOHILIEHTPAlMM B OBITY M Ha MPOU3BOJACTBE; KPUTHUYECKOH OIIEHKU
JIOCTOBEPHOCTH XUMHUYECKON NMH(GOpMaINK, TOCTYMAOLIEH U3 pa3HbIX HCTOUHUKOB.



TEMATHYECKOE IVTAHUPOBAHHUE

Ne HaumenoBaHue pa3jaeiioB, TeM KouaunyecTBo N3 Hux
1acoB IIpakTnyeckue | Jlaboparopusie | Kourp. | TecTsl
padoThI padoThI padoThI

1 Beenenue 1

2 Teopus cTpOCHUS OPraHUIECKUX COCITMHCHUN 15 1 3

3 | YrneBoaopoasl M UX PUPOTHBIE HCTOUHUKI 24 3) 2

4 Kucnoponoconepxariue OpraHUYEeCKHe 30 8 2 3
COCJIMHEHUS M UX TIPUPOIHBIC UCTOYHUKHU

5 | A3oTOocoaepKalue COeUHEHHs 1 UX HaXO0XKICHUE 9 1 1 2
B JKMBOM MTPUPOJIE

6 | MckyccTBEeHHBIE U CUHTETHYECKUE TTOJTUMEPhI 7 1 1

7 | buonornyeckue AKTHBHBIE OpraHUYECKHE 16 1
COEMHEHUS
Hroro 102 2 15 5 9




OCHOBHOE COJAEP/KAHUE

Beenenne (1 gac)

[Ipenmer oprannueckoil xumuu. CpaBHEHHE OPraHUYECKUX COSIMHEHUN ¢ HeOpraHndeckuMu. [IpupogHbie, HICKyCCTBEHHBIE U CUHTETUUECKUE
OpPraHUYECKUE COCTUHEHMUS.

Tema 1

Teopusi cTpoeHNsi OpraHuvdecKux coequnenuii (15 yacon)

BanenTHoCTh. XMMHUECKOE CTPOEHUE KAK MOPSI0K COETMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUU
XUMHUYECKOI'0 CTPOEHUS OpraHMYecKuX coeAuHeHui. [TonaTue o romosoruu u romosorax, U30Mepuu 1 n3omepax. XuMudeckue (popMyssl 1 MOIEIN
MOJIEKYJI B OPraHUYECKON XUMUU.

JemMoHcTpanun. Mozaenu MOJIEKyJI TOMOJIOTOB M M30MEPOB OPTraHUYECKUX COCIUHEHUN.

Tema 2

YriaeBoaopoabl U MX NPUPOIHbIE UCTOYHUKH (24 yaca)

[Ipuponansiii ra3. Ankansl. [Ipuponansblii raz kak Tomuso. [IpenMyiiiecTBa npupoIHOro rasza nepeja ApyruMu Bujgamu tormsa. CoctaB IpUpOIHOTO
rasa.

A J1K a H bl: TOMOJIOTHUECKUHN PsijI, U30MEPUS 1 HOMEHKJIaTypa aJIkaHOB. XMMUYECKHE CBOMCTBA aJIKAHOB (Ha IpUMEpPE METaHa U dTaHa): TOPEHUeE,
3aMeLIEHHE, Pa3IoKEeHUE U JernapupoBanre. [IpuMeneHne alkaHoB Ha OCHOBE CBOMCTB.

A 71K € H bl. DTUJIEH, €r0 NOoJy4YyeHHue (JernIpupoBaHUEM dTaHa U Jeruaparanuei 3TaHona). XUMHYECKUEe CBOMCTBA ATHIIEHA: TOPEHHUE,
KayecTBEHHbIE peakiuy (o0eciBeuBaHNe OPOMHOM BO/IBI M pacTBOpa MEepMaHIraHaTa Kajus), Tuapartaius, noauMmepusanus. [lonustunen, ero
CBOMCTBA U IpuMeHeHue. I [pumeHenne 3TuiieHa Ha OCHOBE CBOMCTB.

AnkanumeHs U Kayuyk H. [ToHarue 06 ankaaueHax Kak yriieBoJ0poJiax ¢ IByMs JBOMHBIMHU CBS3IMU. XUMHUYECKHE CBOMCTBa OyTaauena-1,3
U U30MpeHa: o0ecrBeUrBaHe OPOMHOM BOJIbI U MOJIMMeEpU3alus B kKaydyku. Pe3suna.

A I1 K ¥ H bl. ALIETWJIEH, €T0 MOoJy4eHHe MUPOIU30M METaHa U KapOUIHBIM c1IocoO0M. XUMHUYECKHE CBOMCTBA alleTUIICHA: TOpEeHne, 00ecI[BeUr BaHHE
OpOMHOI BO/IbI, IPUCOETUHEHNE XJIOPOBOAOPOAa U ruapaTanus. [I[pumenenne aneTuieHa Ha OCHOBE CBOMCTB. Peakiiys monmMepusanuu
BUHUIXJI0pUAA. [[0MMBUHUIXTIOPUA 1 €r0 IPUMEHEHUE.

b e H 3 0 1. [lonnydyenne 6eH3011a U3 TeKcaHa U alleTU/IeHa. XUMHUYECKUEe CBOMCTBAa OEH30J1a: TOPEeHHe, TaJloreHupoBaHne, HuUTpoBanue. [Ipumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CoctaB u nepepaborka Hedptu. Hedrenpoaykrel. beH3uH u noHsTHE 060 OKTAHOBOM YHCIIE.

JdemoncTpanuu. ['openue Metana, 3TuieHa, aneTuieHa. OTHOIIEHHE MeTaHa, YTUJICHA, alleTHIIeHa U OEH30J1a K pacTBOpPY NEpMaHTaHaTa Kajus U
OopomHoit Bozie. [lomyuenue 3TuneHa peakuuei aeruapaTaiiy 3TaHoa U IeMOJIMMEpHU3alii MOIUATUIICHA, alleTHIIeHa KapOuJHBIM CIIOCOOOM.
PaznoxeHue kayyyka pyu HarpeBaHWU, UCIIBITAHUE IPOAYKTOB PA3JIOKEHUs Ha HenpenenbHocTh. Komekuus o6pa3noB HehTH 1 He(PTEPOIyKTOB.

JlaGoparopHble onbIThI. 1. OnpenesieHne 3IEMEHTHOTO COCTaBa OPraHUYECKUX COeIMHEHN. 2. I3rOTOBIIEHHE MOIENIeN MOJIEKYJT YIJIEBOAOPOIOB.
3. OOHapy>xeHue HenpeaeNbHbIX COeIMHEHUN B )KUIKUX HedTenpoaykrax. 4. [lonydyenue u cBoiicTBa anermieHa. 5. O3HakoOMIIEHHE ¢ KOJUIEKIIH e
«HedTb 1 mpOayKTHI €€ nepepaboTKI».



Tema 3

Kuciopoacoaepxamme opranudeckKue coeJMHEHNsI M UX NPUPOaHbIe HCTOYHUKHA (30 yacoB)

EnuHCTBO XMMUYECKOM OpraHu3alyy )KUBBIX OPraHU3MOB. XUMHUYECKHI COCTAB KUBBIX OPTaHU3MOB.

C  u p 7 bl. [lonyyenue sTaHoNa OpOKEHUEM TIIIOKO3BI M THApaTaIiel sSTuieHa. [ uapokcuibHas rpymmna kak gyHkuuoHanbHas. [Ipencrasienue o
BOJIOPOJIHOM CBSI3U. XMMUYECKHE CBOWCTBA 3TAHOJA: TOPEHUE, B3aMMO/ICHCTBHE C HATPHEM, 00pa30BaHKE MPOCTHIX M CIOXKHBIX H(PUPOB, OKHCICHUE B
anbaerul. [lpumenenue 3TaHoaa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U IPEAYIPEKICHUE.

[TonsaTHe 0 mpeneapbHbIX MHOIOATOMHBIX criUpTax. [ IMIIepUH Kak MpeacTaBUTE b MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha
MHOI'0aTOMHbIE cIUpThI. [IpuMenenue rnunepuna.

KaMenHws i yrouas @ eH o KokcoxumMuaeckoe MpoU3BOICTBO | ero npoaykius. [lorydenne hpeHoma KOkcoBaHuEM KaMEHHOTO YTJIs.
B3aumHoe BiausiHUE aTOMOB B MOJIEKYJie (peHOJa: B3aUMOACUCTBUE C TUPOKCUIOM HATpHsl U a30THOU kucnotoil. [TonukonaeHcanus genona ¢
dbopManbaeruioM B eHooPpopMaIbICTHAHYI0 cMoy. [IpuMeHeHne ¢eHoia Ha OCHOBE CBOWCTB.

A nsbaeruasl [lonydyeHue anpaeruioB OKUCIEHUEM COOTBETCTBYIOUIUX CIIMPTOB. XMMUUYECKHE CBOMCTBA AJIbJIETUA0B: OKUCICHUE B
COOTBETCTBYIOIIYIO KUCIIOTY U BOCCTAHOBJICHHE B COOTBETCTBYIOIIMIA criupT. [IpuMmenenne Gopmanbaeruaa u aleTalbIeTn/ia Ha OCHOBE CBOMCTB.

Kap6ounoBbie kuciaoTbsl [lonydeHre kapOOHOBBIX KUCIOT OKUCIEHUEM allbJIeTUI0B. XUMUYECKUE CBOMCTBA YKCYCHON KUCIIOTHI: OOIIHe
CBOWCTBA C HEOPTaHMYECKUMH KHCIOTaMH U peakuus stepudukannu. [IpaMeneHne yKCyCHON KUCIIOTH Ha OCHOBE CBOMCTB. Briciine skupHbIe
KHMCJIOThI Ha IPUMEPE NAIbMUTUHOBOUN U CT€apUHOBOIL.

CnoxHbie 2P upb u xup bl [lonydeHue cinoxuabIx 3GupoB peaknueit drepudukanun. Ciaoxabie 3PUPHI B IPUPO/IE, UX 3HAYCHHE.
[Tpumenenue cnoxHBIX 3(PUPOB HA OCHOBE CBOICTB.

Kups! kak crnoxabie 3QUpbl. XUMHUYECKHUE CBOMCTBA KUPOB: THIPOJIN3 (OMBUICHHUE) U THAPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne )XHUpOB Ha OCHOBE
CBOWCTB.

Y rieBo abl YIaeBoasl, X KiaccupuKaius: MOHOcaxapuabl (TI0K03a), TUcaxapuabl (caxapo3a) U mojiMcaxapuabl (Kpaxmall U [eJUT0I03a).
3HavYeHHE YIJIEBOJIOB B JKUBOW MPUPOJIE U B KU3ZHU YEIOBEKA.

I'mroko3a - BemecTBo ¢ ABOMCTBEHHOM (YHKIIMEH - aJIbJACTUIOCTUPT. XUMUUYECKHE CBOMCTBA TTIOKO3bI: OKUCIICHUE B TIIFOKOHOBYIO KUCIIOTY,
BOCCTAHOBJICHHE B COpPOUT, OpoxkeHHe (MOJIIOYHOKHUCIIOE U ciupToBoe). [I[puMeHeH e rII0K03bl Ha OCHOBE CBOMCTB.

Jlucaxapupl U mosmcaxapusl. [IOHATHE 0 peakIMAX MOJTUKOH/ICHCAI[MN U THAPOJIN3a Ha IPUMEPE B3aMMOIIPEBPAIIEHHIA: TIIF0KO3a <=
noJincaxapus.

Jdemoncrpanun. Oxucienue cnupra B anpjaeru]l. KauecrseHHas peakiusi Ha MHOroaToMHble criupThl. Komnekuus «KameHHBIN yroib ¥ IPOAYKThI
ero nepepabotku». PactBopumocTs eHosa B Bojie Ipu 0OBIYHON TeMIlepaType U pu HarpeBanuu. KauecTBeHHbIe peakuuu Ha (eHom. Peakuus
«cepedpsHOro 3epKana» aabAEruI0B U IT0K0o3bl. OKUCIEHNE albETU0B U INIIOKO3bI B KUCIOTHI ¢ moMouibio ruapokcuaa meau (11). Iomyuenue
YKCYCHO-3THUJIOBOTO U YKCYCHO-M30aMUI0Boro 3¢upoB. Komnekius a¢pupHbix Macen. KauecTBeHHast peakiys Ha Kpaxmad.

JlabopaTopHble onbIThl. 6. CBolicTBa 3THIIOBOTO crivpTa. 7. CBoiicTBa riunepuHa. 8. CBoiicTBa popmanbaeruaa. 9. CoiicTBa yKCyCHOW KHCTIOTHI.
10. CpoiictBa xupos. 11. CpaBHEHHE CBOMCTB pacTBOPOB MblIa M CTUPAIBbHOTO nopouka. 12. Ceoiictsa riroko3sl. 13. CBoiicTBa kpaxmaiia.

Tema 4
A3oTcoaep:xaniye cOeJUHEHHUS M NX HAX0KAeHHe B sKUBOH npupoae (9 yacos)

7



A M u H bl [lonsTre 00 aMuHax. [lomydyeHne apoMaTHYECKOTO aMHHA - AHWJIMHA - U3 HUTPOOEH30J1a. AHWINH KaK OPraHNuecKoe OCHOBAHHUE.
B3auMHoe BiMsiHEE aTOMOB B MOJIEKYJI€ aHWJIMHA: 0CJIabJIeHHe OCHOBHBIX CBOMCTB M B3auMo/ieiicTBue ¢ OpoMHOI BoJoM. [IpMeHenne aHminHa Ha
OCHOBE CBOWCTB.

AMUHOKHUCIO T b [losyueHre aMUHOKUCIIOT U3 KApOOHOBBIX KUCJIOT U THAPOIU3OM OEIKOB. XMMUUECKUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPraHMYECKUX COCAMHEHUI: B3aMOICHCTBHIE CO MIET0YaMHU, KUCIOTaMH U IPYT € IPYroM (peakius nmoJukoHaeHcanun). [lenrtuanas
CB3b U ITOJIMIIENTUABL. [I[puMEHEHE aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 11 x u. [lomyyenne 6€IKOB peakifel NOJMKOHACHCAIIMH aMUHOKUCIIOT. [IlepBuyHast, BTOpHYHAs U TPETUYHAS CTPYKTYPBI OETIKOB. XUMHUECKHE
CBOMCTBa OEJIKOB: TOpEHUE, JeHaTypalys, THAPOJIN3 U LIBETHbIE peakluu. buoxumuueckue GyHKIUN OEJIKOB.

I'eneTndeckas cBsI3b MEXKY KJIIACCAMH OPraHUYECKUX COCIMHEHUN.

HyxiennoBble kucaoTel. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTuA0B. OOmuii miaH cTpoeHus Hykieotuia. CpaBHEHHE CTPOCHUS U
¢bynkuuit PHK u JIHK. Posib HyKJIEMHOBBIX KHCIIOT B XpaHEHUH U Tiepeaye HacleAcTBeHHOW nHpopmanuu. [ToHsTHEe 0 OMOTEXHOIOTUN ¥ TEHHOM
UHXCHEPUHU.

demoncTpauuu. BzaumoaeiicTBue aMMuaka v aHWJIMHA C COJISTHOM KUCIOTOM. Peakums anmimHa ¢ OpoMHON BOJI0#. Jloka3aTenbcTBO HATUYUS
(GYHKIMOHATIBHBIX IPYIII B pAaCTBOPAX aMUHOKHUCIOT. PacTBopenue u ocaxaeHue 6eakoB. L{BeTHbIE peakiuy OeJIKOB: KCAaHTONPOTEUHOBAS U
OuypetoBas. ['opeHue nTuubero nepa u mepcrsHod HUTU. Moaens monekynsl JIHK. Ilepexoapl: 3TaHON — 3THIIEH STUIECHTIUKOIb —>
sTriieHMKoIAT Meau (Il); sTaHon — 3TaHans — 3TaHOBAsI KUCIIOTA.

JladopaTtopHublie onbIThI. 14. CBolicTBa OEIKOB.

IIpakTuyeckas padora Nel. nenTudukanus opraHMuecKux COSAUHEHNH.

Tema 5

Buosnornyeckun akTuBHBIE Oprannyeckue coeannenus (16 yacon)

® epMeHTbl. DepMeHTHI Kak OMOJIOTHUECKUE KaTalIu3aTopbl 0enkoBoi mpupoasl. OcoO0eHHOCTH (QYHKIIMOHUpOBaHUS (epMeHTOB. Poib
(epMEHTOB B )KM3HEAEATEIbHOCTHU KUBBIX OPraHU3MOB U HAPOJHOM XO34HCTBE.

B uTawmuH bl [loraTtne o BuTamnnax. Hapymienusi, cBg3aHHble C BATAMUHAMU: aBUTAMHUHO3bI, TMIIOBUTAMUHO3bI U THIIEpBUTaMUHO3bI. Butamun C
KaK MPEeJCTaBUTEb BOIOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A KaK MPEICTaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I 0 p M 0 H bl IIOHATHE O TOPMOHAX KaK T'YyMOPAJIBHBIX PETYIATOPaX KUZHEAEATEIBHOCTH KUBBIX OPraHu3MoB. HCYIIMH U afipeHalluH KaKk
npesicTaBuTeNn ropMoHoB. [IpodunakTrka caxapHoro auadera.

JlexapcTBa. JlekapcTBeHHast XUMH: OT HATPOXUMHUH JJO XUMUOTEpANIUU. ACIUpUH. AHTHOMOTUKY U ucOakTepro3. HapkoTtuueckue BemiecTsa.
Hapxomanus, 60opr6a ¢ Hell ¥ npoduiiakTrKa.

JemoncTpanuu. PaznoxeHue nepokcuaa BOAOPOAa KaTaiazoil ceiporo Msica u ceiporo kaprodens. Komnekius CMC, conepkaiux SH3UMBIL.
Wcneiranue cpensl pactBopa CMC unaukatopHoit 6ymaroit. Mimoctpanuu ¢ pororpadusiMu )KMBOTHBIX € pa3IMYHBIMU (pOpMaMHU aBUTAMUHO30B.
Konnexmus BUTaMUHHBIX IpenapaToB. VcnbiTaHue cpeibl pacTBOpa aCKOpOMHOBOM KUCIOTHI MHAUKATOPHOU Oymaroi. VcrbITanue anTteqHoro
npernapaTa UHCyJIMHA Ha Oenok. JlomaniHss, n1abopaTopHasi 1 aBTOMOOMIIbHAS allTeuKa.

Tema 6

HckyccTBeHHbIE M CHHTETHYECKHE MTOJIMMepbI (7 yacoB)
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NckyccTBeHHBIE MOJUM e D bl [lodydeHne HCKyCCTBEHHBIX ITOJIMMEPOB, KaK MPOIYKTOB XUMUYECKOH MOAM(UKAIIIH TPUPOTHOTO
MIOJINMEPHOTO ChIPhs. MIcKyccTBeHHbIE BOJIOKHA (AlleTaTHBIN IIEJIK, BUCKO3a), UX CBOWCTBA U MPUMEHEHHE.

CuHTeTHUeCcKHUE MOJTUMe D bl [lodydeHre CHHTETHYECKUX TIOJIMMEPOB PEAKLIMSIMU ITOJIMMEPU3aLUU U NONIUKOHAeHcauu. CTpyKTypa
MOJINMEPOB JIMHEHAs, pa3BEeTBICHHAS U IPOCTPAaHCTBEeHHAs. [IpencTaBuTenu CHHTETUYECKUX MJIaCTMACC: OJUATHIIEH HU3KOTO U BBICOKOTO JIaBJICHUS,
MIOJIMIIPOIIMJIEH U NOJUMBUHMIXI0pUA. CUHTETHYECKHE BOJIOKHA: JIJABCAH, HUTPOH U KaIIPOH.

Jemoncrpanun. Komtekius miactMace U uzaenuii u3 Hux. Kosuiekiun ncKkycCTBEHHBIX M CHHTETHUECKH BOJIOKOH M M3/IETTHI U3 HUX.
PacriozHaBaHue BOJIOKOH 110 OTHOILIEHUIO K HATPEBAHUIO U XUMUYECKU PEAKTUBAM.

JlabopaTopHble onbIThl. 15. O3HakoMIIeHHE ¢ 00pa3IlaMu TIaCTMACC, BOJJIOKOH M Kay4yKOB.
IIpakTnueckas padora Ne2. Pacnio3HaBaHMe I71aCTMacC U BOJIOKOH.



IACIIOPT PABOYEM ITPOT'PAMMBI
Kaace 12 (1 Bux, BapuanT?)
KosmnuecTBo yacos
Becero 99 u; B Hemeaw 3 d.
ILs1aHOBBIX KOHTPOJILHBIX YPOKOB 4 4, MPAKTHYECKHUX PadoT 2 4, JJa0OPATOPHBIX ONBITOB 18 u;
IInanupoBaHue cOCTABJIEHO HA OCHOBE
- (penepanbHOr0 KOMIIOHEHTA FOCYAAPCTBEHHOTO0 00pa30BaTEILHOIO CTaHIAPTa,
- IPUMEPHOI MpOrpamMmbl CpeAHEro 001ero oopazoBaHus N0 XUMHUU (0a30BbIN YPOBEHbD),
- y4eOHOro TmJiaHa TOCYJapCTBEHHOTO OIOKEeTHOro o0meodpazoBaTenibHOrO yupexaeHus "EmaOyxkckas IIKona-wHTEpHAT — JUIsl JIeTed ¢
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbSI»
Y4eOHuk:
INa6puensa O.C. Xumus 11 xknace M. «/Ipoday, 2012

JlonoJiHUTE/ILHASA JIUTEpaTypa:
1. Metoaunueckuii xypHasl «XUMHSI B IIKOJIE)
2. Kypnan «XuMust 17151 IIKOJTHHUKOBY

DJIeKTPOHHBIE U HHTEPHET pPecypcehl:
8. BulbmuoTeka 31eKTPOHHBIX HATJISIHBIX U yu4eOHbIX mocoouii Www.edurt.ru
9. DnekrpoHHBIe TOCOOMs OnbIMOTeKH «Kupwimn u Medoamiiy.
10. htpp://www.alhimik.ru
11. htpp//www./schoolchemistry.by.ru
12. www.1september.ru
13. htpp//www./school-collection.edu.ru
14. edu.tatar.ru

MOSACHUTEJIBbHAS 3AINIMCKA
PaGouas mporpamma cocTaBieHa Ha OCHOBE
e (eneparbHOr0 KOMIOHEHTA TOCYAAPCTBEHHOTO 00pa30BaTEIHHOTO CTAHAAPTA,
e MPUMEPHON MPOTPaAMMBI CPETHEr0 O0IIeT0 00pa30BaHUs MO XUMUU (0a30BbI YPOBEHB),
e y4eOHOTO IJIaHA TOCYAAPCTBEHHOTO OIOKETHOro oO0IeoOpazoBarenbHOro yupexaenus "EmaOyxckas mkoiia-wHTEpHAT Il JeTed ¢
OTPaHUYEHHBIMUA BO3MOYKHOCTSIMU 37]0POBbBSI»
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http://www.1september.ru/

Mean

I/I3yquHe XUMHUHU HAa CTYIICHHU OCHOBHOI'O O6H.[€FO O6p330BaHI/I${ HaIpasJICHO HAa JOCTHXKCHUC CICAYIOINX Heﬂefli

*

OCBOCHHUE 3HAHUHI O XMMMYECKOM COCTABIIAIOIICH €CTCCTBEHHOHAYYHON KapTHHBI MHUpPA, BAKHEHIIUX XUMHUYECKUX MOHATHUIX, 3aKOHAX U
TEOPUsIX;

OBJIa/IeHHMe YMEHMSAMHU TMPUMEHSTH MOJyYCHHBIC 3HAHUS I OOBSACHEHHS pa3HOOOpa3HBIX XMMHUYECKHX SIBICHUI M CBOWMCTB BEILECTB,
OLICHKH POJIM XMMHH B Pa3BUTUU COBPEMEHHBIX TEXHOJOTUH U IOJIYYEHUN HOBBIX MaTepUAJIOB;

pa3BUTHeE M03HABATEIbHBIX WHTEPECOB U MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B MPOIECCE CAaMOCTOSTEIBHOTO MPUOOPETECHUS XMMUYECKIX
3HAHUH C UCIOJIb30BAaHUEM PA3JIMYHBIX HICTOUHUKOB HH(OpPMAIMH, B TOM YUCIIE KOMIIBIOTEPHBIX;

BOCNIMTAaHUE YOCSKICHHOCTH B MO3UTHBHOM POJM XMMHH B JKU3HH COBPEMEHHOT'O OOIIECTBAa, HEOOXOAWMOCTH XHMHUYECKH TPAMOTHOTO
OTHOLICHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOLIEH Cpene;

NpuMeHeHHe MOJTYyYeHHBIX 3HAHMI U YMeHHU# /17151 6e3011acHOTO MCIOIB30BAHMUS BEIIECTB M MATEPHAJIOB B OBITY, CEIIbCKOM XO3SHCTBE U
Ha IPOM3BOJCTBE, PEIICHUS IIPAKTUYECKHMX 3aJad B IIOBCEIAHEBHOM JXM3HU, NPEAYNPEKICHUS SBICHHNH, HAHOCAIIUX Bpel 340POBbIO
YEeJI0BEKa U OKPYKaloIlel cpelie.

3agaua o0pa3oBaTeJBLHOIO Mpolecca: 00eCeYnTh YCBOCHHE YUalTUMUCS 0053aTeIbHON0 MUHUMYMa COJIEPKaHUs Ha OCHOBE TpeOOBaHUM
rocy/1apCTBEHHOI'0 00pa30BaTENIbHOIO CTaH1apTa

Pabouas nporpamma no xumuu B 12 kjtacce UMeeT cjeayloue 0CO0eHHOCTH:
1. O0y4yeHre XUMUU TECHO CBSI3aHO ¢ (DOPMHUPOBAHUEM CIIOBECHOM PEUM IIyXHX ydarmxcs. JJoCTHKeHHe TIOJTHOTO CO3HATEIIEHOTO YCBOCHUS
XUMHUYECKHUX 3HAHUI HEBO3MOXKHO 0€3 OBIJIaJICHHS HYKHBIM JIJIsl 3TOTO peueBbIM MaTepuanoM. [legaror ocymiecTBiseT HEMpepbIBHOE pa3BUTHE
CJIOBECHOTO OOIICHHS TIyXUX ydanuxcs. [Ipu 5ToM yunuTenb XMMHUU BBITIOMHAET CIEAYIOMNUE TPEOOBAHUS:
-CIIelIMaIbHOE BhIIETICHHE 0a30BbIX JIEKCHKO-TPAMMATUYECKUX CTPYKTYP Uit 0OpMIICHHS 3HAHHH 110 pa3TUYHBIM TeMaM Kypca XUMUH;
-TIOBBILIIEHUE YPOBHS PA3BUTHUS PEUEMBICITUTEIHHON IEATETbHOCTH IIKOJIBHUKOB;
-yBeJn4eHrne NHGOPMATUBHOM HACKHIIIEHHOCTH YPOKOB 32 CUET INYHOCTHO-OPHEHTUPOBAHHOTO PACCMOTPEHUS N3y4aeMbIX BOIIPOCOB.
2. Conepxanue pabodeit mporpaMMbl IO XUMHH aJalITUPOBAHO C YYETOM OOIIIET0 YPOBHS Pa3BUTHSI YUAIIUXCS, OCOOCHHOCTEN U 3aKOHOMEPHOCTEN
oOyueHus AeTel ¢ HapyIIEHHBIM CITYXOM.
3. OTnUYUTENBHON 0COOCHHOCTHIO TEMATHUECKOTO TUIAHUPOBAHUS SIBJISIETCS] HE TOJBKO YBEJIMUEHHUE KOJMYECTBA YaCOB Ha M3yUYEHHUE BCEX TEM Kypca
xumuH 12Knacca, HO ¥ HCIIOJIb30BaHKe 0oJiee THOKOM CTPYKTYPhI YPOKOB, BKIIFOUAIONIUX MPAKTHYECKUE Pa0OThI, MHAUBUIYATbHBIA OMPOC YUaIHXCS,
perieHne pasHooOpa3HbIX 3a/1a4 B ETAX YCUIICHUS TPAKTUUECKOW HAMPABIEHHOCTH O0yUCHHUS.
4. B opranu3zanuu y4eOHOT0 Ipoliecca U BEIOOpEe METOI0B O0yUeHHUsI PYKOBOJICTBYIOCH CUCTEMOM TUIAKTUYECKUX MPUHIIUIIOB: HAYYHOCTH,
CO3HATEILHOCTH M aKTUBHOCTH, IOCTYITHOCTH, HATJISITHOCTH, IPOYHOCTH, MHIMBHIYAIBHOTO 1MOX0/a 1 ap. [Ipu aToMm, mpenrnonaraercs ceoeoOpasue
UX pean3aliy B IIKOJIE JUISl TIyXUX JETeH.
5. Ucnons3yro crienuudeckre MPUHITUIIBI, YIUTHIBAOIITNE OCOOCHHOCTH M 3aKOHOMEPHOCTH 00YYEHUS IeTel ¢ HAPYIIEHHBIM CIIyXOM:
- KOPPEKIIMOHHOM HAIMPaBIEHHOCTH O0YYECHHUS;
-e/IMHCTBA OOy4Y€HUsI OCHOBaM HayK U CIIOBECHOM peun;
-MHTEHCU(UKAIIMYA PEUEBOTO OOIICHHUS.
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TpeGOBaHI/Iﬂ K YPOBHIO MOATOTOBKH BBINNYCKHUKOB.

B pe3yabrare uzydenusi xumum 12 Kjiacca y4eHUK J0JKeH

3HATL/IIOHUMATh

e BajKHelIIMe XUMHYeCKHe MOHATHS: BC€IICCTBO, XUMHYECKHM OJIEMEHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC aTOMHAasA U MOJICKYJIsIpHasd MacCcChl,

WOH, aJUIOTPOMHMS, U30TOIbI, XUMUYECKAsI CBSI3b, AJIEKTPOOTPHUIIATEIIbHOCTh, BaJICHTHOCTb, CTENEHb OKUCIEHUS, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
0o0bEM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS, PACTBOPBI, AJIEKTPOJIUT U HEIIEKTPOIUT, DJIEKTPOIUTHUECKAs IUCCOLMALINSA,
OKHUCJIUTEh ¥ BOCCTAHOBUTEIh, OKUCIICHUE U BOCCTAHOBJICHHE, TEIUIOBOM 3(PPEKT peakiu, CKOPOCTh XMMHYECKON PEaKINK, KaTallu3, XUMUYECKOEe
paBHOBECHE, YIIIEPOIHBII CKeNleT, GyHKIMOHATbHAS TPYIa, H30MEPHsl, TOMOJIOTHS;

¢ OCHOBHBI€ 3AKOHBbI XUMHMH: COXpPAaHCHHA MACChI BEIICCTB, ITOCTOAHCTBA COCTAaBa, HepI/IOIII/ILIGCKI/Iﬁ 3aKOH;,
¢ OCHOBHbBIC TCOPUU XUMHU: XHUMHYECKOM CBA3H, SHGKTPOHHTHHGCKOﬁ Aucconuanuu, CTPOCHUA OPraHn4YCCKUX COG,Z[I/IHCHI/Iﬁ;
e BaKHel e BelIeCTBaA U MaTepuajibl: OCHOBHBIC MCTAJIJIbl U CIIJIaBbl; CCPHAad, COJIsIHAsA, a30THAd M YKCYCHas KHCJIOTBI; IICIIOYH, aMMHAK,

MHUHCPAJIbHBIC y,[[06peHI/I$I, MCTaH, 3THJICH, alICTHUJICH, 66H30H, 9TaHOJI, ) XUPbI, MbLId, I'NITFOKO34d, Caxapo3d, KpaxmaJl, KJIICTYaTKa, 66J'IKI/I, HCKYCCTBCHHBIC
U CUHTCTUYCCKHEC BOJIOKHA, KaAYUYKH, IIJIACTMACCHI;

yMeThb

Ha3bIBATh U3yYEHHBIEC BEUIECTBA 10 «TPUBHAIBHOIY WIIM MEXAYHApOAHON HOMEHKIIATYpE;

OnpeneNsATh: BAJICHTHOCTb U CTENEHb OKHCIECHUS XMMHMUYECKHX 3JIEMEHTOB, TUII XMMHYECKOM CBS3U B COCIMHEHUSX, 3apsA] HMOHA, XapakTep
Cpelbl B BOAHBIX PAaCTBOpPaX HEOPraHMYECKUX COCAMHEHMM, OKUCIIUTENb U BOCCTAHOBUTEINb, IPUHAJIEKHOCTh BELECTB K PA3JIMYHBIM KJlaccam
OpPraHUYECKUX COEANHEHNUI;

XapaKTepU30BaTh: 3JIEMEHTHI MaJIbIX IEPHOJIOB 110 UX MOJIOKEHUIO B neproaudeckoit cucteme J1.J11.MenneneeBa; o01ue XuMuyeckue cBOMCTBa
METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHMYECKUX COCIMHEHUH; CTPOCHHE M XMMHYECKHE CBONCTBA M3YyYEHHBIX
OPraHNYeCKUX COCTMHECHUM;

00BACHATB: 3aBUCUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; IPUPOJY XMMHUUYECKON CBSA3M (MOHHOM, KOBAJIEHTHON, METANINYECKOIT),
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON pPEeaKIMU U TOJO0KEHUS XUMUYECKOT0 PaBHOBECHSI OT Pa3InYHBIX (PaKTOPOB;

BBINOJIHATH XUMHUYECKUH IKCIEPUMEHT 10 PACIIO3HABAHNIO BAKHENIIINX HEOPTAHNYECKUX U OPTAHUUYECKUX BEILECTB;

NPOBOJUTH CaMOCTOSITENIbHBIN MOMCK XUMHUYECKONH MH(POPMAIMU C HCIOIb30BAaHUEM PA3IUYHBIX HUCTOUYHUKOB (HAYYHO-TIONYJSPHBIX M3IaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMH i 00pabOTKH M Iepeiadd XUMHUYECKOi
nH(pOpMalIUY U €€ MPEACTABICHUS B pa3IUYHbIX (popmax;

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS M YMEHHSA B IPAKTHYECKOM 1esiITeJIbHOCTH M NMOBCeIHEBHOM KM3HHU IS

OO0BSICHEHUS] XUMUYECKUX SIBJIEHUH, IPOUCXOAIIMX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

OIIpeEIEHUs] BO3MOKHOCTH ITPOTEKAHNS XMMUUECKUX MPEBPAIIECHUN B PA3JIMUHBIX YCIOBUAX U OLEHKH UX MOCIEICTBUM;

9KOJIOTMYECKH IPaMOTHOI'O TIOBEJIEHUS B OKPYKalOIIeH cperie;

OLIEHKH BJIMSHUS XMMHUYECKOTO 3arpsI3HEHUS OKPYKAIOLIEW Cpe/ibl Ha OPraHu3M YEJIOBEKA U APYTUE )KUBBIE OPTaHU3MBIL;

6€30MacHOro 00paIeHs C TOPIOYMMH U TOKCUYHBIMH BEIIECTBaMU, JIA0OpaTOPHBIM 000PYAOBaHUEM;

MIPUTOTOBIICHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMK B OBITY M HA IIPOU3BOCTBE;



13

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(POPMAILINH, IOCTYMAIOMIEH U3 pa3HbIX HCTOYHHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumeHoBaHue pa3nesioB, TeM KouauvecTBo N3 Hux
1acoB IIpakTnueckue | JIaboparopHbie KonTp.
padoThI padoThI padoThI
1 CtpoeHue aToMa U MEePUOTUISCKHUI 3aKOH 8 1 1
2 CTpoeHue BelecTa 32 1 5 1
3 XVMMHUYECKUE pEeaKIINU 20 5) 1
4 BemiectBa 1 ux cBoOCTBa 23 1 7 1
5 XUMUS 1 XUMUYECKAs] TEXHOJIOTHUS 4
6 XuMHs ¥ OXpaHa OKPYKaroLEen Cpeibl 3
7 IToBTOpenue kypca xumuu 3a 11-12 xnace 11
Hroro 99 2 18 4




OCHOBHOE COJAEP/KAHUE
Tema 1. CTpoenue atoma u nepuoaudeckuii 3axon /I. U. Menaeneena (8 u)
OcHOBHBIE CBEIEHUS O CTPOCHHUU aToMa. S1po: MPOTOHBI U HEUTPOHBL. M30TOMNBI. DNEKTPOHBL. DIEKTPOHHAST 000J0YKA. DHEPTeTHUECKHI YPOBEHbD.
Oco0eHHOCTH CTPOESHHS SJIEKTPOHHBIX 000JI0YeK aTOMOB 3JIEMEHTOB 4-10 U 5-T0 1nepuooB nepuoanyeckoit cucremsl 1. . MenneneeBa (repexoaHbIx
ssieMeHTOB). [TonsATHE 00 OpOUTANSIX. S- HP-OpOUTAIH. DINEKTPOHHBIE KOH(PUTYPALIUU aTOMOB XMMUYECKHUX JICMEHTOB.
[Tepuonuueckuii 3akon . . MenneneeBa B cBeTe yueHus o crpoeHuu aroma. Otkpeitue . . MenaeneeBbIM EpUOIUYECKOrO 3aKOHA.
[lepuonnueckas cucrema xumudeckux snemeHToB /1. . MenzaeneeBa — rpadudeckoe 0TOOpakeHHE MEPUOJUUECKOro 3aKoHa. DU3NYECKUN CMBICI
MOPSAIKOBOTO HOMEpa 3JIeMEHTa, HOMepa Mepruojia 1 HoMepa rpynmnbl. BanentHslie 35ekTpoHbl. [IpHunHbl H3MEHEHUS CBOMCTB JIEMEHTOB B MIEPUOIaX U
rpymiax (TJaBHbBIX MOATPYIax).
[TonoxxeHre BOOpOa B IEPUOIUNIECKON CUCTEME.
3HaueHue NEePUOAMUYECKOI0 3aKOHA M MEPUOJUYECKON cUCTeMbl XMMHuUecKux ieMmeHToB JI. V1. MenneneeBa s pa3BUTUS HayKd W MOHUMAaHMS
XUMHYECKON KapTHHBI MUPA.
JemoncTpauuu. Paznmansie popMbI MEpHOANMYECKON CHCTEMBI XUMUYecKuX d1emeHToB J1. 1. Menneneesa.

Tema 2. CTpoenue BemecTBa (324)

WNonnas xumuueckas cBs3b. Katnonsl u annonsl. Knaccudukanus nonos. Monnbsle kpucrtaminyeckue pemeTkd. CBOWCTBa BEIIECTB C 3TUM THUIIOM
KPpUCTATNIMYCCKUX PCUICTOK.

KoBaneHTHass XMMHUECKas CBsI3b. OJIEKTPOOTpHULATENbHOCTh. [lonsgpHas M HenossipHas KOBaJIeHTHbIE CBs3U. Jlumoiss. IlossspHOCTH CBSI3M M
MOJIAPHOCTh MOJIEKYJIbl. OOMEHHBIH W JOHOPHO-AaKLUENTOPHBIM MEXaHU3Mbl OOpa30BaHMSI KOBAJEHTHOW CBs3U. MOJEKYIsIpHbIE W aTOMHBIE
KpUCTAJIIINYECKHE pemeTkd. CBOKCTBA BELIECTB ¢ ATUMH TUIIAMU KPUCTAJUIMYECKUX PELIETOK.

Meramnueckas XuMuueckas cBsi3b. OcoOEHHOCTH CTPOCHUA aTOMOB MCTAJIJIOB. Metamnmyeckass XUMHUYECKass CBsI3b M MeTamdecKas KpHcC-
Tajuinyeckas penierka. CBoMCTBa BEIECTB C 9TUM THUIIOM CBA3H.

BO)IOpOI[HaSI XUMHNYECKas CBA3b. MG)KMOJ'IGKyJ'ISIpHaﬂ U BHYTPUMOJICKYJIApHAsA BOJOPOAHAsA CBA3b. 3Hauenue BOI[OpOI[HOfI CBiA3U Ui OpraHU3alvuu
CTPYKTYp OMONOIMMEPOB.

[Tonumepsl. [InacTmMaccehl: TepMOILIACTHI U Pe-aKTOIUIACThI, UX MPEACTaBUTEIN U NMpuMeHeHue. BookHa: npupoaHbie (pacTUTEIbHBIE U KUBOTHBIE) U
XUMUYECKHEe (MCKYCCTBEHHBIE U CHHTETHUYECKHE), UX MPEACTABUTEIN U IPUMEHEHUE.

I"azo006pa3noe cocrosiHue Beliee T-B a. Tpu arperatHbix cocTOSTHUS BOJIbl. OcoOEHHOCTH CTpOeHus ra3oB. MossipHbIit 00beM ra3000pa3HbIX BEIIECTB.
ITpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3yX, MPUPOIHBIN ra3. 3arpsizHeHne aTMocdepsl (KUCIOTHBIE IO, TapHUKOBBIN 3¢ dekT) u 6oppda
C HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO/, YIIIEKUCIBIN ra3, aMMuak, 3TWieH. MIX nmonyuenue, coOupanue U pacro3HaBaHue.
Kunkoe cocrostaue BemectBa. Boaa. [lorpebnenne Boasl B OBITY M Ha TPOU3BOACTBE. JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

MuHepabHbIe BOJIbI, MX HCIIOJIB30BAaHUE B CTOJIOBBIX M JICUCOHBIX IIEIIAX.

X(I/IJIKHG KpUCTaJlJIbl 1 KX IIPUMCHCHHE.
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TBepmoe cocrosinue BemecTBa. AMOpPQHBIE TBEpAbIE BEIIECTBA B MPUPOJEC U B KU3HU UYEJIOBEKa, UX 3HAYCHHE M NpHuMeHeHue. Kpucrammmueckoe
CTpOCHHE BEIECTRA.

JHucnepcusie cucteMbl. [loHsTHe o aucnepcHbIX cucremax. JucnepcHast ¢asa M aucnepcuoHHas cpena. Kimaccudukanus TUCTIEPCHBIX CHUCTEM B
3aBHCHUMOCTH OT arperaTHOro COCTOSIHUS JUCIIEPCHOM Cpe/ibl ¥ TUCTIEPCUOHHOMN (ha3bl.

I'pyboaucriepcHbIe CUCTEMBI: SMYJIbCHH, CYCIICH3UH, a3PO30JIH.

ToHkoauCTIEpCHBIE CUCTEMBI: T€U U 30J1H.

CocraB BelecTBa U cMecell. BemecTBa MONIEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.

[lonstue «mons» W ee Pa3sHOBUIHOCTU: MaccoBasl ([0S HJIEMEHTOB B COEIUHEHUH, I0JI1 KOMIIOHEHTa B CMECH — JOJis MpHUMecel, A0
PacTBOPEHHOIO BELIECTBA B pacTBOpPE) U 00beMHas. J[o1sl BbIX01a MPOAYKTA PEAKIIMHU OT TEOPETUYECKU BO3MOKHOTO.

JlemoHcTpanuu. Mojenb KpUCTAITMYECKONW pelIeTku XJopuaa HaTpus. OOpas3ipl MUHEPAIOB ¢ MOHHOM KPHCTAJUIMYECKON DPELIETKOM: KaabIuTa,
ranuta. Mojenu KpUCTALIMYECKUX PEHIETOK «CyXOro Jblaa» (Wiau uona), anmasa, rpaduta (wim kBapua). Mogens monekynsl JTHK. OGpasisr
wiactMace ((eHonodopManbAeTHAHbIE, TOTUYPETaH, MOJMUATUIICH, MOJUIPONIICH, MOJMBUHUIXJIOPUA) U u3Aenus u3 Hux. OOpas3ibl BOJIOKOH
(mepcTh, menK, aleTaTHOe BOJIOKHO, KallpOH, JaBcaH, HEWJIOH) U u3aenus u3 HuX. O0pasibl HEOPraHUIECKUX TTOMMEPOB (cepa MIacTuieckas, KBapil,
OKCH/JI aJIIOMUHUS, IPUPOJIHBIE aTIOMOCHIMKATHI). Moienh MOJISIpHOTO 0O0beMa ra3oB. Tpu arperatHbix cocTosiHUS BoAbl. OOpa3iibl HAKUIU B YallHUKE
U TpyOax NEHTPaJbHOTO OTOIUICHHs. JKEeCTKOCTh BOIBI M CIOCOOBI ee ycTpaHeHHs. [IpuOopel Ha xuakux Kpucramiax. OOpasubl pa3iIHIHBIX
JUCTIEPCHBIX CUCTEM: SMYJIbCUH, CYCIIEH3UH, a3po3oJeil, reneit u 3oneit. Koarynsauusa. Cunepesuc. D dext Tunmans.

JlabopaTopHble onbIThL. 2. OnpeneneHne TUMa KPUCTAUIMUECKOM PEIIeTKH BEIeCTBA M OMUCAaHHE €ro CBOWMCTB. 3. O3HaKOMIIEHHE C KOJIICKIIMEH
MOJIMMEPOB: IJIAaCTMAacC M BOJOKOH M u3Aenus u3 Hux. 4. McnbiTaHue BOJbl Ha KECTKOCTh. YCTpaHEHHE KECTKOCTH BOABL. 5. O3HaKoMJIeHHE C
MHHCPAJIbHBIMHA BOJAMU. 6. O3HaKOMIIEHHE C JAUCTICPCHBIMH CUCTEMAaMU.

IIpakTnuyeckas padora Ne 1. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 3. Xumnueckue peakuuu (20 1)

Peakuuu, wmaymue Oe3 HM3MEHEHMsI cOCTaBa BeEIIECTB. AJIIOTPONHS U aUIOTPONHBIE BHJOM3MEHEHUs. lIpuyuHBI anjgoTponuu Ha NpUMepe
MouUKaIMi Kucaopoaa, yriaeposaa u gocdopa. O30H, ero 6uosorndyeckas pob.

N3omeps! u nzomepus.

Peakium, uaymue ¢ U3MEHEHHEM COCTaBa BEIECTB. Peaklinu coenHEeHUs, pa3sioKeHHs, 3aMeIIeHUs] 1 0OMeHa B HEOPraHWYEeCKOW U OpraHMYeCcKOn
xuMuH. Peakiuu 5k30- U s3HI0TepMuueckue. TemnoBoi 3PQPexT XUMUUEeCKON peaklud U TepMOXHMHUYECKHE ypaBHEHHA. Peakiuu ropeHus, Kak
YaCTHBIN CIIydal S9K30TEPMHUUECKUX PEaKIUH.

CkopocTp xuMuuyecKkol peaknuu. CKOpOCTh XMMHUYECKOM peakIMH. 3aBUCUMOCTb CKOPOCTHM XMMHYECKOW PEaKIUU OT HPHUPOJBl PEearupyroniux
BEILECTB, KOHLICHTPALUU, TEMIIEPATYpHI,

IIJIOIIA M TIOBEPXHOCTH CONIPUKOCHOBEHHU M Karanu3aropa. Peakuum roMo- u rereporenssle. [lonsaTue o karanuse u katanuzaropax. @epMeHTHI Kak
OMO0JIOTNYECKHEe KaTaTu3aTOPbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHMUSL.
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OOpatumocTh XUMHYECKHX peakiuil. HeoOpatuMeie u oOpaTtumbie XuMudeckne peakinun. COCTOSIHHE XUMHUYECKOTO PAaBHOBECHS Il 0OpaTHMBIX
XUMHUYECKUX peakuuid. CrocoObl CMEIIeHUs XMMHUECKOr0 paBHOBECHUS Ha MpuUMepe cUHTe3a aMMHaka. [IoHsTHe 00 OCHOBHBIX HayYHBIX MPUHLUIAX
MIPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKA WJIA CEPHOU KUCIIOTHI.

Ponp Boabl B xummueckoi peakuuu. Mcrtuneele pactBopbl. PactBopuMocTh M KilaccuduKalvsg BEHIECTB 0 3TOMY IMPU3HAKY: PACTBOPHUMBIE,
MaJIOpACTBOPUMBIE U HEPACTBOPHUMBIE BEIIECTBA.

DNEKTPOIUTHI U HEIIEKTPOIUTHL. DIEKTPOJIUTHUECKas nuccounanus. KucimoTbl, OCHOBaHUS M COJU C TOYKU 3PEHUS TEOPUHU DIIEKTPOIUTHUYECKON
JTUCCOLUAIIH.

XUMUYeCKHEe CBOMCTBA BOJIbI: B3aMMOJICUCTBUE C METa/NIaMU, OCHOBHBIMU M KUCJIIOTHBIMU OKCHJIaMHU, Pa3JIOKeHHE U 00pa30BaHHUE KPUCTAIIOTHApa-
TOB. Peakiuu rugpatanyu B OpraHu4eCKON XUMMHUH.

['uponu3 opraHMuecKrux U HeopraHndeckux coequHeHuit. HeoOpatumblit ruaponus3. OOpaTuMblii THAPOINU3 CONCH.

I'uaponns opraHUYecKuX COSIMHEHHUH 1 €0 MPaKTHIECKOe 3HAYCHUE IS TIOTYYEHUS TUAPOJIM3HOTO CIIUPTA U MbUTa. bruoorndeckas posib THIPOIIH3a
B IUTACTUYECKOM U SHEPTreTHYECKOM OOMEHE BEIIECTB U YHEPTUU B KIIETKE.

OKHCIUTENEHO-BOCCTAaHOBHUTEIbHBIC peakiuu. CreneHb okucieHus. OnpenesieHue CTEICHH OKHUCICHHS 1o ¢opmyine coenuHeHus. [lonstre 00
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax. OKUCIEHUE U BOCCTAHOBIEHUE, OKUCIUTENb U BOCCTAHOBHUTEIIb.

OneKTpoan3. DIEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN IMPOLECC. DIEKTPOIM3 PacIyIaBOB U PAacCTBOPOB Ha IMPHUMEpPE XJIOPUJA HATPHUSL.
[IpakTHueckoe NpUMEHEHHUE IEKTPOTIN3a. DICKTPOIUTHUECKOE MOTYUCHHUE aTFOMUHUSL.

Jemonctpauuu. [Ipespamenune kpacHoro ¢gocdopa B Oenbrit. O30narop. Moaenu Monekyn «-Oyrana u u300yraHa. 3aBUCHIMOCTh CKOPOCTH PEaKIHU
OT MPUPOJIBI BEIIECTB Ha MIPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3NMUYHBIX KHCIOT OJMHAKOBON KOHILIEHTPAIIUU C OJJMHAKOBBIMU TPaHyJIaMH ITUHKA U
B3aUMOJICHCTBUSI OJMHAKOBBIX KYCOUKOB Pa3HBbIX METAUIOB (MarHus, IMHKA, Kejie3a) C COJITHOW KHUCIOTOW. B3aumoseiicTBue pacTBOPOB CEpHOM
KHCIIOTHI C paCTBOPAaMHU THOCYNb(aTa HATPHUS PA3IUYHON KOHIIEHTPALIMU U TeMrepaTypbl. Moienb KUIAIIETo ciosi. PaznoskeHue nepokcuaa Boopoaa
C TIOMOIIbI0 KaTanuzaTopa (okcuaa mapranua (1V)) u xa-tana3sl celporo Msca u cbiporo kaprodens. IlpuMepsl HeoOpaTUMBIX pEaKIMi, UIYLIIUX C
o0Opa3oBaHHEM OcCaJKa, ra3a Wiu BOJIbl. B3aumoneiicTBue nutus U Hatpus ¢ Boaou. [lonmydenue okcuna docdopa (V) u pacTBopeHHe ero B BOJIE;
UCIBITaHUE MOJIYYEHHOIO pacTBOpa JlakMmycoM. O0pa3ibl KpUCTaUIOTUApaToB. McnbITaHe pacTBOPOB AJIEKTPOJIUTOB U HEJIEKTPOJIUTOB HA IPEIMET
JUCCOLUAIMHU. 3aBUCUMOCTh CTEMEHH AJIEKTPOIMTUUYECKON TUCCOIMALN YKCYCHON KUCIIOTHI OT pa3daBiieHus: pacTBopa. [ uaponun3 kapOuaa Kambius.
I'maponms kapOOHATOB IIEIOYHBIX METAUIOB M HUTpaToB InHKa wiu cBuHIA (I1). [Tomyuenne meina. [IpocTeiinme oKuCInTeNsHO-BOCCTAHOBUTEIIBHBIC
peaxiuu: B3auMOJICHCTBUE IMHKA C COSTHOM KHCIIOTOM U Kenes3a ¢ pacTBopoM cynbdara menu (11). Mozaens snextponuzepa. Moaensb 3IeKTpOoIu3HON
BaHHBI JUISl TIOTYICHHS aTFOMUHUS.

JlaGopaTopHblie onbIThI. 7. Peakiins 3aMelieHus: MeIn kKelle30M B pacTBOpPE MEIHOTO Kymopoca. 8. Peakiuu, uayime ¢ 00pa3oBaHUEM Ocajka, ra3a u
Boabl. 9. Ilomyuenue kucimopoga paslioKeHHEM TMEPOKCHAA BOIOpoJa C MOMOIIbI0 okcuaa mapranmna (IV) m karamasel ceiporo kaptodens. 10.
[Tonydenue BomOpoOaa B3aUMOJICHCTBUEM KUCIIOTHI ¢ ITMHKOM. 11. Pasnuynble ciydan ruipoan3a comneil.
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Tema 4. BemecTBa M UX cBoiicTBa (23 4)

Meramibl. B3anmoelicTBie METAJIJIOB ¢ HEMETAJIaMU (XJIOpOM, CEpOM M KUCIOpPoaA0M). B3aumonelicTBie 1IETOUHBIX U HIEJIOYHO3EMEIbHBIX MeTal-
JIOB C BOJAOW. DJEKTPOXMMHUUYECKHI P HaNpsHKEHUN MeTauioB. B3anMoieicTBHEe METauIoB C pacTBOPAMHM KHCIOT M COJIEH. AJIFOMUHOTEPMHS.
B3aumoneiicTBre HATPHs ¢ AITAHOJIOM U (PEHOJIOM.

Koppo3sus metamios. [IoHsTHE 0O XUMUYECKOH U 3IIEKTPOXUMHUYECKOH KOppo3uK MeTayioB. Croco0bl 3aIUThl METAJUIOB OT KOPPO3UH.

Hemeramnpl. CpaBHHTENbHAs XapaKTEPUCTHKA TaJOr€HOB KaK HamOoJiee TUIHMYHBIX TpeAcTaBuTesiell HemeTamwioB. OKHUCIHMTENbHBIE CBOMCTBA
HEMETa/lIOB  (B3aMMOJICHiCTBME C MeTaJulaMd M BOAOpoAOoM). BoccraHoBuTeNlbHBIE CBOWCTBA HEMETAUIOB (B3auMoJeilicTBue c¢ Oonee
ANEKTPOOTPHULIATEIbHBIMUA HEMETAIIJIAMH U CIOXHBIMU BELIECTBAMHU-OKUCIUTENSMU).

Kucnorsl Heopranuueckue u opranuueckue. Knaccupukanus KucnoT. XuMHUECKHE CBOWCTBA KHUCIIOT: B3aMMOJAEHCTBUE C METAJUIaMH, OKCHIAMH
METAJUIOB, THIPOKCHUAAMU METAIJIOB, COJISIMHU, criupTramMu (peakuus stepudukanuu). OcoOble CBOMCTBa a30THOW M KOHIICHTPHPOBAHHOW CEpHOM
KHCIIOTBI.

OcHoBaHMsI HEOpraHu4eckue u oprannueckue. OCHOBaHUS, X KiIacCU(pUKAIMI. XUMHUECKUE CBOMNCTBA OCHOBAHMIA: B3aMMOJICHCTBUE C KHCIOTaMH,
KHMCIJIOTHBIMHU OKCHJIAMU U COJIIMU. Pa3iioskeHne HepacTBOPUMBIX OCHOBAaHUH.

Comu. Knaccudukanus cosieid: cpeHue, KUCIbIe 1 OCHOBHbIE. XUMHUYECKHUE CBOMCTBA COJICH: B3aUMOACHCTBUE C KUCIOTaMU, IIEJI0YaMH, METAJIJIaMU 1
coisimu. IlpeacraButenu conel U MX 3HaueHUe. XJIOPHUI HATpHs, KapOoHAT Kaiblus, ¢pocdar KanpLus (CpelHUe COJIM); TUAPOKAPOOHATHl HATPUS U
aMMOHHUS (KUCJIBIC COJIH); THapoKkcokapOonaT meau (I1) — manaxut (OCHOBHAs COJIb).

KauecTBeHHbBIC peakiMy Ha XJIOPU-, Cyb(har-, U KapOOHAT-aHHOHBI, KATHOH aMMOHWUsI, kaTuoHbI xkere3a (11) u (111).

I'enernueckas CBA3b MEXAy KiaccaMH HEOPraHMYECKUX U OpraHMYeCKHUX coeluHeHui. IloHATHe 0 reHeTHdecKkol CBSI3M M TNEHETHYECKHUX psjiax.
I'enetnueckuil psa Metamia. ['enetndyeckuii psjg HemeTauia. OCOOEHHOCTH T€HETHYECKOTO PsiJia B OpraHUYeCKON XUMUH.

Jemoncrpanun. Kosmtekius o6pa3noB MeTanioB. B3aumoaeiicTBue HaTpUsl U CYpbMbI C XJIOPOM, jKeje3a ¢ cepoid. 'opeHne Maruus M aJtOMUHUS B
KHciopoze. B3anMozelcTBHe NHIETOYHO3EMENBHBIX METAUIOB C BOJOW. B3ammopeiicTBue HaTpusi ¢ ITaHOJIOM, LIUHKA C YKCYCHOW KHCIIOTOH.
AsroMuHOTEpMHUS. B3anmoecTBre Meau ¢ KOHIEHTPUPOBAHHON a30THOM KHUCIIOTOM. Pe3ynbTaThl KOPPO3UH METAIIIOB B 3aBUCUMOCTH OT YCJIIOBUH €€
npotekanus. Komnekus oOpa3ioB HemeTanaoB. B3anMopeiicTBUe XJIOpHOH BOJBI ¢ pacTBOpoM Opomuia (nonuaa) kamus. Kosmekuuss mpupoaHbIX
OpraHMYEeCKUX KHUCIOT. Pa3zbaBieHne KOHLEHTPUPOBAHHON CEpHOM KUCIOTHL. B3aummoneicTBHE KOHIIEHTPUPOBAHHOW CEPHOW KHMCIOTHI C Caxapom,
LEJITI0NI0301 U Mebio. OOpasiibl MPUPOJHBIX MHUHEPATIOB, COACPKAIIMX XJIOPUA HATPHs, KapOoHAT Kanblus, GocdaT KaablHs U THAPOKCOKapOOHAT
meau (I1). O6pa3ipl NHIEBbIX TPOAYKTOB, COAEPKAIIUX T'MIAPOKApOOHATHI HATpUS M aMMOHMS, UX CIHOCOOHOCTh K Pa3jOXKEHHUIO NMPU HATPEBAaHUU.
I"amenue coapl ykcycom. KauecTBeHHBIE peakiuy Ha KATHOHBI U aHHOHBI.

JlabopaTopHblie onbIThl. 12. McnibiTaHNEe pacTBOPOB KHUCIIOT, OCHOBAHUM M COJIEN MHAMKATOpaMHu. 13. B3anmoaencTBre COISTHON KUCIOTHI U PacTBOpa
YKCYCHOHM KHUCIIOTBI ¢ MeTayulaMu. 14. B3aumoneicTBrue COISHOW KHMCIOTHI U PacTBOpa YKCYCHOM KHCJIOTBHI ¢ OCHOBaHUsAMH. 15. B3aumopeiictBue
COJITHOM KHCJIOTBI M PacTBOpPa YKCYCHOW KHCIOTHI C coyiAMH. 16. IlomydeHue u CBOMCTBAa HEPACTBOPUMBIX OCHOBaHWU. 17. ['maposnn3 XiIopuaoB u
alleTaToB IIEJIOYHBIX MeTauloB. 18. O3HaKOMJIEHHE C KOJUIEKIMSMH: a) METauIoB; 0) HEMETAJUIOB; B) KHCJOT; I') OCHOBaHWi; J) MUHEpPAIOB U
OMOJIOTrMYECKUX MaTepUaloB, COJAEPKAINX HEKOTOPBIE COJIH.

IIpakTnyeckas padora Ne 2. Penenue skcriepuMeHTAIBHBIX 3a/1a4 HA UICHTU(DUKALUIO OPraHMYECKUX U HEOPTaHUYECKUX COEMHEHUM.
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Tema 5. Xumus 1 Xumudeckasi TexHosorus (44)

IIponsBoncTBo cepHOM KucaoThl. [IponsBoncTtBo ammuaka. I[IponsBoncTeo uyryna u cranu. llpennpustus o npou3BoACTBY HEOPraHUYECKUX BEILECTB
Tema 6. Xumus 1 oXpaHa okpyxxkawuei cpeabl (34)

Atmocdepa. I'mapocdepa. [Toura

IoBTOpenue kypca xumumn 3a 11-12 kaace (114)

Teopust cTpoeHHs OpraHU4ECKUX COCIMHEHUH. YTJIEBOJOPOIbl U UX IPUPOJHBIE NCTOYHUKU. KHcinoponoconepxaluye OpraHuiuecKue COCIMHEHUS U
UX TMpuponaHbie uctouyHnku. CTpoeHue atoma U nepuonndeckuid 3akon [I.M.MenneneeBa. CTpoeHue BemiecTBa. XHUMHUsl KaKk HEOOXOAMMAs HaydHAs
OCHOBa. PerieHre KOMOMHUPOBAHHBIX PACYETHBIX 3a/1a4.
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