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Pabouas nporpamma yueGHoro npeamera «Xumus» it 10-11 kimaccoB B MBOY «Illkoma N:

Ha OCHOBE CIICIYIOITUX JTOKYMEHTOB:



r. (emepanbHOrO KOMIIOHEHTa TOCYIJApCTBEHHOTO cTaHaapra obmiero obOpasoBanus. ([Ipukas
MunucrtepcTBa o6pazoBanus U Hayku Poccuiickoit @eaepannn ot 5 mapra 2004t Ne 1089);
* Xumus. Paboune mnporpammsl. [Ipenmernas nuuus ydeOHukoB Pymsutuc I'.E., ®enpaman .1
10-11 xmaccer. - M.: M.: «IIpocBemenne» 2018.
IIpenogaBanue nmpeaMeTa BeeTCH M0 y4eOHUKAM:

o Pymutuc I'.E., ®enpaman ©.I'. Xumus : yuebnuk mis 10 xiacca.
o Pymsutuc I'.E., ®enpaman @.I". Xumus : yueOnuk mis 11 kiacca.

®denepanbHbIi 0a3UCHBIN YUeOHBIN IJIaH I 00pa30BaTeNbHBIX yupexkaeHuii Poccuiickoit deneparuu
oTBoIUT 69 u (u3 pacuera 1 yac B Hegemo B 10-11 kiaccax) miist 00s13aTeIbHOTO U3YYCHHS y4eOHOTO
npeaMera «XUMHU » Ha ATarle CPeHEro 0Opa3oBaHMUs.

BosmoxHO 00yueHwe ¢ TNpUMEHEHHEM JAMCTaHUUMOHHBIX TexHojorud. @opmbl  JIOT: uepes
aBTOMAaTH3UpPOBaHHYIO MH(popMmanmonHyt cucremy Cereoit ['opox. Ob6pazoBanue (AUC CI'O), e-mail;
JTUCTAaHIIMOHHBIE KOHKYPCHI, OJMMIIMAJIbl; BHICOKOH(epeHuu; on-line tectupoBanue; MHTepHET-ypoKH;
HaJOMHOE 00y4YeHHE C AUCTAHLIMOHHON NOIEPHKKOI; BEOMHAPBHI.

N3y4yeHne XMMuu B CpeAHEH IIKOJIEe HANPABJIEHO HAa JOCTHKeHHe CJIeIYIOIIUX 1eJleii:

* OCBOCHHUE B KHEHIIINX 3HAHUI 00 OCHOBHBIX OHATHSAX U 3aKOHAX XMMUHU, XHMHUYECKON CUMBOJIHMKE;

* OBJIAJICHHE YMCHUSMH HAOII0IaTh XUMHUYCCKHE SIBIICHHS, IIPOBOIUTH XUMHUYCCKHUI KCIICPUMEHT,
NPOM3BOANTH PacyeThl HA OCHOBE XUMHYECKUX (DOPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKUX PEAKIIHIA;

* pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaIBHBIX CIIOCOOHOCTEH B IIPOIIECcCe MPOBEICHHS
XMMHYECKOTO SKCIIEPUMEHTA, CAMOCTOSTEIILHOTO MTPUOOPETEHNUS 3HAHUI B COOTBETCTBUH C
BO3HHKAIOIIUMU KHU3HEHHBIMH TIOTPEOHOCTSIMU;

* BOCITUTaHUE OTHOUICHUS K XMMHUH KaK K OJHOMY M3 (DyHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS
U 2JIEMEHTY O0IIeUeI0BEUECKOI KYIbTYPBI;

* IPUMEHEHHE TIOTYYCHHBIX 3HaHUH U YMEHUH 17151 0€30M1aCHOT0 UCIIOJIb30BAHUS BEIIECTB U MaTepHAJIOB
B OBITY, CEITbCKOM XO3HCTBE U Ha MIPOU3BOJICTBE, PEIICHHS MTPAKTHYECKHX 3a71a4 B IIOBCETHEBHON
’KU3HU, MIPEIYNPESKACHUS IBJICHUI, HAHOCAIIMX BPE] 3/I0POBBIO YeIOBEeKa U OKpYKalolei cpeze.

Peanusanus npakTu4ecKoi 4acTH NPOrpaMMBel.

Jlnis mproOpeTeHns: IPaKTUYECKUX HABBIKOB U MOBBIIICHUS YPOBHS 3HaHUHN B pabouyio Mporpammy
BKJIIOUEHBI Ta0OPATOPHBIE U MPAKTHUYECKHE PadOTHI.

JlaboparopHbie pabOThl SABJISIOTCS dTalaMHM KOMOMHHPOBAHHBIX YPOKOB M OLIEHUBAIOTCS 110 YCMOTPEHHIO
yUUTENs, a IpakTHUecKue paboThl PacCUYMTAHBl Ha BECh YPOK, 00s3aTENbHO OLICHMBAIOTCS. Peammsarus
MPaKTUYECKON YaCTH B COOTBETCTBUU co CTaHAapTOM JaHa B TaOIuIe.

2. TpeOGoBaHus K YPOBHIO MOATOTOBKH Y4AIIHXCS

B pe3ynbraTe n3yueHuss XuMuu Ha 6a30BOM YPOBHE YUEHHUK JIOJIKEH:

3HATL/TTOHUMATh:

- BaXHEHIIMEe XMMHYECKHE TOHSATUA: BEIIECTBO, XWUMUYECKHH DSJIEMEHT, aToM, MOJIEKYJa,
OTHOCUTENIbHBIE aTOMHAs W MOJICKYJsipHAs MAacChl, WOH, aJUIOTPOMHS, H30TOIBI, XHMHUYECKas CBS3b,
ANEKTPOOTPHUIIATETILHOCTh, BAJIGHTHOCTh, CTETIEHb OKHCIEHUS, MOJIb, MOJISIPHAs Macca, MOJSPHBIA 00BeM,
BEIIIECTBA MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUS, PACTBOPBI, JJIEKTPOJIUT U HEDIICKTPOIHT,
ANEKTPOJUTUYECKAS JMCCOLMALINS, OKHUCIHUTEb M BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTaHOBIICHHE,
TEIJIOBOM A(QeKT peakuu, CKOPOCTh XWMHUYECKOW pEeaKIuu, KaTain3, XWMHUYECKOe pPaBHOBECHE,
YTIIEPOIHBIN cKeneT, GyHKIMOHATbHAS TPYIINa, H30MEPHs, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHBI XHMHUHU: COXpPAHEHHWsS MAaCChl BEIIECTB, MOCTOSTHCTBA COCTaBa, MEPHUOJIUYECKHI
3aKOH;

- OCHOBHBIC TEOPHUM XHUMHUH: XUMHUYECKOW CBS3H, DJICKTPOJUTUYECKOW IUCCOIMAINH, CTPOCHUS
OpPraHUYECKUX COETUHECHUII;

- BOKHEUIIIME BEIECTBA M MaTepHajbl: OCHOBHBIC METAJUIBI M CIUJIaBBI; CEpHAas, COJISHAs, a30THAas U
YKCYCHAsi KHCIIOTBI; IIENIOYM, aMMHaK, MHUHEpAJIbHBIE YAOOpEHHWs, METaH, JITHIICH, alleTWuJeH, OCH30,
ATAHOJI, KUPHI, MbLJIa, TIIOKO3a, caxapo3a, Kpaxmall, KieTdyaTka, OCJIKH, HCKYCCTBEHHBIE U CHHTETHYCCKUE
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BOJIOKHA, Kay4yKH, IJIaCTMAcCChI;

YMETB!

- Ha3bIBaTh U3YYEHHBIE BELIECTBA 110 "TPUBUAIBHOM" MM MEKIYHAPOJHOW HOMEHKIATYPE;

- OIIPEJEIIATh: BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMHUYECKUX 3JIEMEHTOB, TUIl XMMUYECKOH CBS3U B
COCIUHEHMAX, 3apsii HOHA, XapakTep Cpelbl B BOJHBIX pacTBOpPax HEOPraHWYECKUX COEIUHEHM,
OKHMCIIMTEIb W BOCCTAHOBUTEINb, INPHUHAUIEKHOCTh BELIECTB K PA3JIMYHbIM KJaccaM OpraHHYecKux
COCIMHECHH;

- XapaKTepH30BaTh: 3JEMEHThl MaJbIX IEPUOJOB IO UX INoJyiokeHHo B Ileproauueckoii cucreme .M.
MenneneeBa; o0Iye XMMUYECKHE CBOMCTBa METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX H
OpPraHUYECKUX COEIUHEHUI; CTPOCHUE U XUMUYECKHUE CBOMCTBA U3YYEHHBIX OPraHUYECKHX COEAMHEHHI;

- OOBSCHATH: 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS; IPUPOAY XUMHUUECKON CBSI3U
(MOHHOM, KOBaJEHTHOW, METAJNIMYECKOH), 3aBUCUMOCTb CKOPOCTH XMMHYECKOM pPEaKLUUU W IOJOKEHHS
XUMHAYECKOTO PaBHOBECHUS OT PA3IUYHBIX (PaKTOPOB;

- BBIIOJHATh XHWMHUYECKHUH SKCHEPUMEHT [0 pPACHO3HABAHUIO BAKHEHIINX HEOPraHWYECKUX U
OpPraHUYECKUX BEILECTB;

- IPOBOJUTH CAMOCTOATENbHBIM MOUCK XMMHUYECKOH HMH(pOpMAIMM C MCHOJIb30BAaHUEM PA3IMUHBIX
UCTOYHUKOB (HAyYHO-NIOMYJISIPHBIX M3JaHUM, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH Ul 00pabOTKM U Iepeladyd XUMUYecKoil MHpopManuu u ee
MPEJCTABICHNS B PA3INYHBIX (hOpMax;

UCIOJIb30BaTh NPUOOPETEHHbIC 3HAHUA U yYMEHHsS B MPAKTUUYECKOW NEATEIbHOCTH U MOBCEJHEBHOMN
AKU3HU JJIS:

- 00BSICHEHUSI XUMUYECKUX SBJICHUN, IPOUCXOASIINX B IPUPOAE, ObITY U Ha IPOU3BO/ICTBE;

- ONpEJENEHHUsS BO3MOXHOCTU IPOTEKAHUS XUMHUYECKUX IPEBpAIlEHUN B PA3IMYHBIX YCIOBUSX U
OLIEHKHU MX TOCJIECTBUIA;

- 9KOJIOTMYECKH IPaMOTHOIO NTOBE/ICHUS B OKpYXalolIeH cpene;

- OLIEHKU BJIMSHUSI XMMHUYECKOI'O 3arpsi3HEHHs OKpY Karolllel cpesibl Ha OpraHu3M 4eJOBeKa U JApyrue
KUBBIE OpraHU3MBl;

- Oe3omacHOro oOpalleHuss ¢ TOPIOYMMH U TOKCHYHBIMH  BEIIECTBaMH, JIaOOPATOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/laHHON KOHLIEHTPAIMU B OBITY M HA MPOU3BOJICTBE;

- KPUTHUYECKOM OIEHKH JOCTOBEPHOCTH XUMHUYECKONW HH(OpMallMu, MOCTYMAIEeNd U3 pa3HbIX
HCTOYHUKOB;

- TIOHUMAaHHS B3aMMOCBS3H Y4€OHOTO MpeaMeTa ¢ 0COOCHHOCTSIMU TIpodeccuii U mpodeccruoHambHOM
NeSITeNbHOCTH, B OCHOBE KOTOPBIX J€XaT 3HaHMsS 10 JaHHOMY YydeOHOMY mpenMeTy.(ab3all BBeICH
[Tpuxazom Muno6puayku Poccun ot 10.11.2011 N 2643)

B pe3yabTare usyuenusi xumum ydenuk 10 kiacca donsrcen 3namo:

- IOHATHS OpraHNyYecKast XUuMusl,

- TIPUPOJIHBIE, HCKYCCTBEHHBIE M CHHTETHUYECKUE MaTepUaIbI;

- ocHOBHBIC TTonoxkeHuss TXC,

- TOHATHS U30MEP, TOMOJIOT, TOMOJIOTHYECKUH Psifl, MPOCTPAHCTBEHHOE CTPOCHHE;

- MpaBUJIa COCTABJICHUS] HA3BaHUM KJIACCOB OPraHUYECKUX COEJIMHEHUI;

- KAYECTBEHHBIC PEAKIIMU Ha PA3TMYHbBIC KJIACCHI OPTAHUYECKUX COSTUHEHUN;

- BayKHelmme Gru3ndeckue 1 XUMUYECKHE CBOMCTBA OCHOBHBIX MPE/ICTaBUTENCH N3YUEHHBIX KIIACCOB
OpPTaHUYECKUX BEIIECTB;

- KJIacCCU(UKAIIUIO YTTIEBOIOB MO Pa3IMYHBIM MPU3HAKAM;

- XapaKTEePUCTHUKU BAXKHEUIIINX KJIACCOB KUCIOPOJICOICPKAIINX BEIIECTB;

- KJIacCCU(UKALIUIO U BUJIBI U30MEPHH;

- IpaBWJIa TEXHUKH 0€30I1aCHOCTH.

Ymemsp: CocTaBasTh CTpYKTYpHBIE POPMYIBI H30MEPOB;

- Ha3bIBaTh OCHOBHBIE KJIACCHI OPTraHUYECKUX BEIIECTB M0 MEKTYHAPOIHON HOMEHKIIATYPE;

- CTPOEHHE, TOMOJIOTHYECKHUE PsIIbl OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUI;

- COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIUH,

- pelathb 3aJa4u;



- O6I>SICH$ITB CBOMICTBa BCIICCTB HAa OCHOBC UX CTPOCHMUA,

- YMETh MPOTHO3MPOBATH CBOKWCTBA BEIIECTB HA OCHOBE MX CTPOCHUS;

- ONpCaACIIsITL BO3SMOXXHOCTD IMTPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

- pemarth 3aJa4u Ha BBIBOJ] MOJICKYJIIPHON ()OPMYJIBI BELIECTBA 110 3HAYCHUIO MacCOBBIX JOJICH
XVUMHUYECKUX DJIEMEHTOB M 10 Macce MPOyKTOB CrOPaHHUS;

- TPOBOJUTH CAMOCTOSTEIBHBIA MOUCK HH(POPMAIIUHU C UCTIOIH30BAHUEM PA3IMYHBIX HCTOYHHUKOB;

- TPaMOTHO O0OpaImaThCsi C XUMUYECKOU MOCYA0N U 000pyIOBAaHUEM;

- UCTIOJIH30BATh TOJYYCHHBIC 3HAHUS JUISI IPUMEHECHHUS B OBITY.

TpeOoBaHusi K yPOBHIO MOATOTOBKHU YueHHKOB 11 kiacca.

B pe3ynbrare u3yuyeHuss XUMUN YUYEHUK 00/1HCEH 3HAMD

- Baxseillne XuMHUECKHE MOHATHS: BELIECTBO, XUMHUECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHAS
aTOMHAas Macca, OTHOCHUTENIbHAs MOJIEKYJIIpPHAs Macca, MOH, aJUIOTPOIMs, U30TOIIbI, XUMUYECKasl CBA3b,

3JIEKTPOTPULIATEIbHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIIEHUS, BEILIECTBA MOJIEKYJISIPHOTO U

HEMOJIEKYJIIPHOTO CTPOCHMS, DIIEKTPOJIUT, HEITIEKTPOIIUT, PACTBOP, JICKTPOIIMTHYECKAs TUCCOLUALINS,

OKHUCJIUTEJh, BOCCTAHOBUTEJb, OKUCIICHHE U BOCCTAHOBJICHHE, TETIOBOM 3(h(PEeKT, CKOPOCTh XUMUYECKOM

peaknuu, KaTalan3, XHMHUYECKOE PaBHOBECHE;
- ocHoBHbI€ 3ak0oHBI XuMuu: 3CMB, 3IICB, I13. OcHoBubie Teopuu: TO/.
- BAJKHEWIIINE BEIECTBA U MATEpUaJIbl: OCHOBHBIE METAJIJIBI U CILJIABBI; CEPHAsi, COJISHAsA, a30THAsA KUCIIOTHI;
LIEJI0YHM, AMMHAK;
Ymemn: Ha3zpiath BeliecTsa 110 TPUBUAIBHOM U MIIM MEXIYHAPOJIHONW HOMEHKIIATYPE;
- ONpEEeNsATh: BAJICHTHOCTh U CTEIIEHb OKUCIICHUS 3JIEMEHTA, TUIl XMMUYECKOU CBSI3U, OKUCIUTEIb U

BOCCTaHOBUTEb;

- XapaKTepU30BaTh: JIEMEHTHI MAJIbIX NIEPHOJIOB MO UX nooxeHuto B [ICX3; obmire xumMuaeckue
CBOMCTBA KJIACCOB HEOPTaHUYECKUX COCIUHEHUN;

- 00BSACHATH: IPUPOAY XUMUYECKON CBA3M (MOHHOM, KOBAJIEHTHOM, METAINTUYECKOIA),

- 3aBUCHUMOCTb CKOPOCTH XMMUYECKON PEAKLIUU U ITOJIOKEHUS XMMUYECKOTO PABHOBECUS OT Pa3JIMYHBIX
(bakTopoB;

- BBIIIOJIHATh XUMUYECKUHM SKCIIEPUMEHT Ha pacro3HaBaHHE XOpUA-HOHOB, CyJb(aT-uOHOB, alleTar-

MOHOB, HOHOB aMMOHHUS.

- OIPENENATh OCJIKH, IIIOKO03Y, TIMLIEPUH 10 XapaKTePHbIM CBONCTBAM;

- TPOBOAMTH CAMOCTOSITENBHBIN MOUCK XUMHUECKON HH(POPMAITUH C UCTIOIb30BAHUEM PA3ITUYHBIX
HWCTOYHUKOB;

- MCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKON JEATENbHOCTH U MOBCEIHEBHON
KU3ZHH: JIJIs1 OOBACHEHHS] XUMHUECKHUX SIBJICHUH, MPOUCXOSIIUX B IPUPOJIE, OBITY U Ha
MIPOU3BOJICTBE; OMPENEICHUS BOZMOXHOCTH MPOTEKAHNS XUMUUECKUX PEAKIIMI B pa3IMUHbIX

YCIIOBHSIX M OIEHKH MX TOCIEACTBUM; 3KOJIOIMYECKH T'PAMOTHOTO MOBEICHUS B OKPYKAOIIEH
cpele; OLEHKH BIIMSHUSA XMMHUYECKOTO 3arpsI3HEHUS OKPYKAKOILEN Cpelibl HA OPraHu3M YeJIOBEKa,
0€301acHOro 00paIeHHs C TOPIOYMMH U TOKCUYHBIMH BEILIECTBaMU, JIA0OpAaTOPHBIM 000pYA0BaHUEM;
MPUTOTOBJICHHS PACTBOPOB C ONPE/ICICHHON KOHIICHTpAIIHel B OBITY M Ha TPOU3BOJICTBE;
KPUTEPUH OLIEHKH JIOCTOBEPHOCTH XUMUYECKOW MH(OpMAaLINY, TOCTYMAIOMIEN U3 Pa3IMUHbIX
HMCTOYHUKOB.
3. Coaep:kaHue TeM y4eOHOro mpeaMera

10 KITACC OPI'AHMYECKASA XUMUA

Beenenne (1 u) Ilpenmer opranmyeckoii xumuu. CpaBHEHHE OpPraHMYECKUX COCIUHCHHUH C
HeopranmyeckuMu. [IpupoaHple, HCKYCCTBEHHBIE M CHHTETUYECKHME OpPraHUYECKHUE COEAUHECHMS.
Tema 1l Teopus crpoeHusi oprannvyeckux coequnenmii (10 u)

BanentHocTh. XMMHMUYECKOE CTPOEHHE KAaK IOPSAJOK COEAUMHEHHS aTOMOB B MOJIEKYJIE COIJIaCHO HX
BAJIECHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHYECKOTO CTPOEHUSI OpraHNYeCKUX coennHeHuil. [lonarue
O TOMOJIOTUM U TOMOJIOTaX, M30MEpPUU U Hu30Mepax. Xumudeckue (GopMyiabl U MOAETH MOJIEKYT B
OpraHN4eCcKou XHAMWH.
JdemoncTpaunu. Mozenn MOJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCUHEHU M.

[Ipuponssiii ra3z. Ankanbl. Ilpuponnbiii raz kak TtommmBo. [IpemmyiecTBa NpPUPOAHOIO raza mepen

OpYTUMU BHUJIAMH TOIUIMBA. Cocras MIPUPOTHOTO rasa.
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A 11 K a H bI: TOMOJIOTUYECKHI Psijl, U30MEPHS U HOMEHKJIATypa aJKaHOB. XMMHUYECKHE CBOMCTBA AJIKAHOB
(Ha mpuMepe MeTaHa M 3TaHa): TOPEHHE, 3aMElICHMEe, pa3lloKeHue U aeruapupoBaHue. [IpumeHeHue
AJIKaHOB Ha OCHOBE CBOMCTB.

A 1K e H bl. OTHIIEH, €ero NnoylyuyeHue (JeruApupoBaHUEM ITAaHA U JAeTHApaTalyel 3TaHoa). XUMUYECKUe
CBOWCTBA JTWUJICHA: TOpPEHHE, KauyeCTBEHHBIC peakiuu (oOecrBeunBaHHEe OpPOMHONM BOJBI M pacTBOpa
IepMaHraHaTa Kaius), Tujparanus, noaumepusanus. IlomusTuneH, ero cBoiicTBa W IpUMEHEHHE.
IIpumenenue JTHIIEHA Ha OCHOBE CBOMCTB.

AnkaagueHnsb U Kayuyk u [lorirue o6 ankaaueHax Kak yriaeBoJOpoJax C JBYMsl IBOMHBIMU
CBs3IMH. XUMHUYECKHE CBoiicTBa Oyramuena-1,3 u wu3ompeHa: oOecuBednBaHue OpPOMHOW BOJBI H
IIOJINMEPHU3aLUs B KAay4yKH. Pesuna.

A 1 K U H bl. AlIETUJIEH, €r0 MOJYy4YEHHE MHUPOJIM30M METaHa U KapOMAHBIM CIOCOOOM. XMMHYECKHE
CBOWCTBa alleTWJIEHA: TIOpeHue, obeclBeYMBaHME OPOMHON BOJbI, NMPHCOEIMHEHHME XJIOPOBOJAOPOAA U
runpatauus. [IpumeHeHue aleTuaeHa Ha OCHOBE CBOWCTB. Peakuusi mnoiaumepusalvyd BUHWIIXJIOpUIA.

[TonmMBUHUIXTIOPH I U ero IPUMEHEHHE.
b e 1 3 o 1. Ilonyyenue OeH3071a U3 T€KCaHA W aleTHIeHA. XMMHYECKHE CBOWCTBA OEH30Ja: TOpeHUeE,
raJJOreHUpOBaHueE, HUTPOBAHUE. [Tpumenenue OeH3oua Ha OCHOBE CBOMCTB.

H e ¢ T 5. CocraB u nepepaborka nedpru. Heprenponykrel. bersun u nonsarue o0 OKTaHOBOM YHCIIE.

JdemoncTpanun. ['openue Merana, sTuieHa, auneruiaeHa. OTHOLIEHME METaHa, JdTUIICHA, alleTWIEHA U
OeH301a K pacTBOpY MepMaHraHara Kaiaus u OpoMHoii Boje. [lomydenne sTuineHa peaknueid AeruapaTanium
3TaHOJIA U JIEHOJIMMEpU3allui TOJIMATHIIEHA, alleTUIeHa KapOuaHbIM criocoOoM. PasnoxeHne kaydyka npu
HArpeBaHWH, HCIBITAHUE TMPOIYKTOB PA3JIOKEHHWS Ha HempenenbHOCTh. Kommeknus oOpasnoB HeDTH H
He(TENPOIYKTOB.

JlabopaTopHble ONBITHI. 1. N3srorosnenue Mozenen MOJIEKYJI YTJIEBOAOPOAOB.
2. [Tosryuenue u CBOICTBa aleTUICHA.
3. O3nakomienue ¢ koiekiue «HedTb u mpoyKTHI ee mepepaboTKm.

KonTponbnas padora Nel

Tema 3 Kuciopojaconep:kainue opranuieckue coeTHHeHHsI U UX Npupoanbie ucrouynuku (10 u)

EAvHCTBO XMMHMYECKOM OpraHM3alMi >KUBBIX OPraHM3MOB. XHMHUYECKHUH COCTaB JKUBBIX OPraHU3MOB.

C v p T b1 [lonyuenue 3Tanona OpoXKEHUEM TIIIOKO3bI U THApaTalen sTuieHa. ['uapokcuiipHas rpymnmna
Kak (yHKIuoHanbHas. [IpencraBieHue 0 BOJOPOIHONW CBA3M. XUMHUYECKHE CBOICTBAa 3TaHOJIA: TOPEHUE,
B3aUMOJICHCTBHE C HATpUeM, OOpa30BaHME MPOCTBIX W CJIOXKHBIX J(PUPOB, OKHCICHHE B aJbJICTHU]L.
IIpumeHeHne 53TaHOJIa HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCIEACTBHS W IPEAYNPEXKICHUE.

[lonsiTHe O mpenenbHBIX MHOTOATOMHBIX cHUpTax. [NHIEepUH Kak NpeICTaBUTENIb MHOTOaTOMHBIX
cnuproB.  KadecTBeHHas  peakuuss Ha  MHOroaroMHele  cnupTel.  lIpuMeHeHme — rimuepuHa.

Kameununs it yroas @ eHon Kokcoxumuueckoe mpou3BOJICTBO U €ro npoaykuus. [lomydenne
(eHoIa KOKCOBaHWEM KaMEHHOT0 yriisl. B3auMHoe BiMsiHME aTOMOB B MOJIeKyJe (peHosa: B3auMoJieiicTBre ¢
THAPOKCHJIOM HATpus © a30THOM kucioToi. [lomukoHmeHcanuss d¢enona ¢ (GOpMalbAETHIOM B
¢beHnonopopmManbIETHAHYIO CMOJTy. IIpumenenue ¢deHona Ha OCHOBE CBOICTB.

A nbaeru bl [lomydeHue anbaeruioB OKUCICHHEM COOTBETCTBYIOIIUX CHUPTOB. XHMHUYECKUE
CBOMCTBA albJETU/IOB: OKHCIEHUE B COOTBETCTBYIOIIYIO KHCIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOIUMI
CIUPT. [Ipnmenenne dbopMmanbaeruaa " aneTanbAernaa Ha OCHOBE CBOMCTB.

KapO6ounoBbs e KuciaorT bl [lomydeHne kapOOHOBBIX KUCIOT OKHCICHHEM aJIbJETHJIOB.
XUMUYECKHE CBOICTBA YKCYCHOM KHMCIIOTBHI: OOIIME CBOICTBA C HEOPraHMYECKUMM KUCIOTAaMH U peakuus
srepudukanmu. [IpuMeHeHne yKCYCHOM KHCIOTBI Ha OCHOBE CBOMCTB. BpIcuIue >KHpHBIE KHCIOTHI Ha
npuMepe MaJTbMUTHHOBOM u CTE€apUHOBOM.

Cnoxuble >¢pupbl U XU Dp bl [lodydeHne cioxHbIx 3UpoB peakiueit srepudukanuun. CloxHbIe
sbupsl B mpupoie, uX 3HayeHHe. [IpuMeHeHMe CIOXHBIX 3(QUPOB HA OCHOBE CBOMCTB.
Kupbr kak cinoxsble 3¢upbl. XUMHUYECKHE CBOMCTBA >KUPOB: THAPOIM3 (OMBUIEHHE) U THIPUPOBAHUE
AKUIKUX KHUPOB. [Tpumenenue KHUPOB Ha OCHOBE CBOMCTB.

Y raoeBo bl YIIeBoabl, UX Kilaccu(UKalus: MOHOCaxapuabl (TJII0K03a), Aucaxapusl (caxapos3a) U
noyicaxapuibl (KpaxMan U LEeJUToJ03a). 3HaueHUe YIIIeBOJAOB B JKMBOW MPHUPOJE U B KM3HHU UEIOBEKA.

I'moko3a - BemiecTBO ¢ JBOWCTBEHHOM (DYHKIMEH - albAETHIOCIUPT. XUMHUYECKHUE CBOMCTBA TIIIOKO3BI:
OKHCJICHHE B IIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, OpoKeHHE (MOJIOYHOKUCIIOE U CIIUPTOBOE).
[Ipumenenue TJTFOKO3BI Ha OCHOBE CBOWCTB.
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I[Hcaxapn,um Hu Tnojincaxapuabl. ITonsarue o pCaknugaX MOJUKOHACHCAIWU W THAPOJM3a Ha IMPUMEPC

B3aMMOIIPEBPALLECHUM: TJIIOKO3a = MOJINCAXaAPU.

JdemoncTpanun. OxkucieHue cnupra B anbleruj. KauecTBeHHas peakuyss Ha MHOIOATOMHBIE CIIUPTHI.
Komnexnus «KameHHbI yroiab M HPOAYKTHI €ro mnepepadoTkm». PacTBOpUMOCTb (eHOona B BOJAE NpHU
OOBIYHOHM TemIeparype W Ipu HarpeBaHuH. KauecTBeHHBIE peakuuu Ha (eHoid. Peakuus «cepeOpsHOTO
3epKaja» aabACTUI0B U TIIIOKO03bl. OKUCIECHUE AJIBAETHIOB U INIFOKO3bI B KUCJIOTHI C IOMOLIBIO TMAPOKCHIA
menu (II). TTomydyenue yKCyCHO-3THUIIOBOTO M YKCYCHO-M30aMMIIOBOTO 3¢upoB. KauecTBeHHas peakius Ha
Kpaxmai.

JlabopaTopubie onbiThl. 4. CpoiicTBa 3TMiOBOro cnupra. 5. CpoiictBa mmuepuHa. 6. CBolicTBa
dbopmanpieruaa. 7. CBoCcTBa YKCYCHOM KHCIIOTHI. 8. CBoMcTBa )KUPOB. 9. CpaBHEHHE CBONCTB PacTBOPOB
MbLIa ¥ cTupasibHOro nopouka. 10. Cpoiicta ritoko3sl. 11. CBolicTBa kpaxmaia.

Kontponbhas pabora No2

Tema 4 A3oTconep:kamiue coeJUHEHHS] U UX HAXOK/IeHHE B :KUBoii mpupone (7 v)

A M u H bl IloHarue 06 amunax. [losyueHne apomMaTHyecKoro aMMHa - aHWIMHA - U3 HUTPOOEH30JIa.
AHWIMH KaK OpraHHYecKOoe OCHOBaHHE. B3anMHOe BIIMSHUE aTOMOB B MOJIEKYJIE aHWIMHA: OCIalJeHue
OCHOBHBIX CBOWCTB M B3auMoJjeicTBue ¢ OpoMHON Bojnoil. IlpumeHeHue aHWIMHA Ha OCHOBE CBOMCTB.

AMUHOKHZCITO T Bl [lomyuyeHre aMHHOKUCIIOT U3 KapOOHOBBIX KHCIOT U THIPOJIU30M OEIKOB.
XUMHUYECKUEe CBOMCTBA aMHUHOKHUCIOT KaK aM(OTEpPHbIX OPraHMYECKUX COCIUHEHMI: B3aUMOJECHCTBUE CO
11eJI04aMu, KUCIOTaMU U APYT ¢ APYyroMm (peakuus nojJukoHaeHcauuu). [lentuanas cBsA3b U MOJIUNENTHABI.
IIpumenenne AMUHOKHCIIOT Ha OCHOBE CBOMCTB.

b e 1 x u. [lonydyeHne GenkoB peakuuedl NOJUKOHAECHCALMW aMUHOKHUCIOT. IlepBuuHas, BTOpUuYHas u
TpPETUYHAasi CTPYKTYpbl OelkoB. XMMHUYECKHE CBOMCTBAa OENIKOB: TOpEHHUE, JeHaTypalus, TUAPOIU3 U
IIBETHbHIC peaKkIuu. buoxumunueckue byHKIIUN OEJIKOB.

I'eneTnyeckas CBS3b MEXIY KJIaccaMu OpPraHUYECKUX COCIUHEHUI.

HyxiiennoBbie kuciaoTel. CHHTE3 HYKJIEHHOBBIX KHCJIOT B KJIETKE U3 HYKJIEOTHI0B. OO TIaH CTPOSHHS
nykineotuaa. CpasHenne ctpoenus u ¢yukiuii PHK u JIHK. Poiab HyKJI€HMHOBBIX KHUCIOT B XpPaHEHUU H
nepefade HaclencTBeHHOW wuHpopmanmu. [loHsTHE © OHOTEXHOJIOIMM W TEHHOH WH)KEHEPHUH.

Jdemoncrpauuu. B3aumonelicTBue aMMHaka U aHWIMHA C COJSAHOM KUCIOTOM. Peakuusa aHunuHa C
OpomHOi BoJoOH. Jloka3aTenbcTBO Hanuuus (YHKIMOHANBHBIX TPYII B pPacTBOpPax aMUHOKHCIIOT.
PactBopeHne u ocaxneHue OenkoB. L[BeTHble peakuuu OETKOB: KCAHTONPOTEHHOBAas M OMypeToBas.
I'openne nruubsero nepa u mepcrasHoil HUTH. Monens monekynsl JIHK. Ilepexonel: 3Tanon — 3TuiEH
STWIEHIVIMKOAL —> aTuieHriaukonar wMeau (Il); osraHonm —»sraHans —  3TaHOBas KHUCIOTA.

JlabopaTopHble OIBITHI. 12. CaoiicTBa O€eJIKOB.

IIpakTuyeckas padora Nel. nenTudukanus opraHMuecKux COeAMHEHNH.

KonrtponsHas pabora 3
Tema 5 Buosiornyeckn aKTHBHbIE OpraHuvyecKkue coeqnHenus (3 v)
® e pw™meHT b. DepMeHTH Kak OMOJOTHMYECKHE KaTalnu3aTopbl OeakoBod mpuponbl. OcobeHHOCTH
¢byHKIIMOHUpOBaHUS (epMEHTOB. Posib (PepMEHTOB B KU3HEAEATEIBHOCTH JKUBBIX OPraHU3MOB M HAPOJAHOM
XO35HCTBE.
B urtawmuH b Ilonstue o Buramuuax. HapyiieHus, cBsi3aHHbIE C BUTaMUHAMHU: aBUTaMHHO3bI,
TMIIOBUTaMUHO3bl M TUIIEPBUTAMHUHO3bI. Butamun C Kak NpencTaBUTENb BOJOPACTBOPUMBIX BUTAMHUHOB U
BUTaMUH A Kak IpeCTaBUTEINb AKHUPOPACTBOPUMBIX BUTaMUHOB.
I' o p M o H bl. [loHATHE O TOpMOHAX Kak I'YMOPAJbHBIX PETYJIATOPAaX KUZHEACITEIbHOCTH JKUBBIX
opranu3moB. HCYIUH U aJpeHaIuH Kak MpeicTaBuTen ropMoHoB. [IpodunakTika caxapHoro quadera.

Jlex apcrtB a. JlekapcTBeHHass XUMHUA: OT HATPOXUMHHU 10 XUMHOTEpANIuU. ACIUPUH. AHTHOMOTUKU U
nucbakrepuo3. Hapkoruueckue BemectBa. Hapkomanusi, Ooppba ¢ Hell U  mpoduilakTHKA.

JemoncTpanuu. PasnokeHne mnepokcuja BOAOPOJA KaTana3od CBIPOrO MsACa U CHIPOro KapTodes.
Komnexuuss CMC, coxmepxamux sH3uMBL. Wcnbitanue cpensl pactBopa CMC mHAMKATOpHON Oymaroi.
Wnmoctpanuu ¢ goTtorpadusiMu  KHUBOTHBIX C pa3iMYHBIMH (opMaMu aBUTAaMHHO30B. Koekius
BUTaMUHHBIX TpernaparoB. McnbiTaHue cpepl pacTBopa acCKOPOMHOBON KHCIOTHI MHJIMKATOPHOW OyMaro.
VcnplTaHue anTeyHOro Ipernapara WHCYIMHAa Ha Oenok. JlomamiHss, mabopaTopHas M aBTOMOOHIIbHAsS
anTeuka.

Tema 6 HckyccTBeHHBIE H CHHTETHYECKHE MOIMMepHI (3 4)



MckyccTBeHHB € MTOJaUM e P bl [lonydeHre UCKYCCTBEHHBIX MOJMMEPOB, KaK MPOJAYKTOB
XUMHUYECKOH MoIu(pUKAUKU MPUPOAHOTO MOJUMEPHOIO ChIphs. MCKyccTBeHHBbIE BOJIOKHA (alleTaTHBIM
IEJIK, BHCKO3a), ux CBOMCTBa u MIPUMEHEHUE.

CunTeTuuyecKHUE NOJUMEep bl [lodydeHHe CHHTETUYECKUX MOJIMMEPOB PEAKIUIMU
nojMMepu3aluu U noiaukoHaeHcanuu. CTpykTypa TOJUMEpPOB  JIMHEIHasi, pPAa3BETBICHHAs U
npocTpaHcTBeHHas. llpencTaBuTenu CHUHTETHUYECKUX IUIACTMACC: IMOJMATUIIEH HU3ZKOTO U BBICOKOIO
JABJICHUS, TOJMIPONUICH M MOJUBHUHWIXIOPUA. CHHTETUYECKHUE BOJIOKHA: JIABCAH, HUTPOH M KaIlpOH.

Jemoncrpanun. Komnekuus miactmace v u3fenuid u3 Hux. Kosuiekiuu ucKycCTBEHHBIX U CHHTETUYECKH
BOJIOKOH W M3Jenuil W3 Hux. Pacmo3HaBaHuWe BOJIOKOH IO OTHOILIEHUIO K HArpeBaHUI0 M XUMHUYECKU
peaKTUBaM.

JlaGopatopuble onbIThl. 13. O3HakomiieHHE C OO0pasllaMd IUIACTMAacC, BOJIOKOH M Kay4dyKOB.
IMpakTnyeckas padora Ne2. Pacrio3HaBaHue MIacTMAacC U BOJIOKOH.

11 KITACC OBIIAS XUMUA

Tema 1 CtpoeHue aroma u nepuoanveckuii 3axou J[. U. MenneseeBa (3 1)
OCHOBHBIE CBEJJEHUS O CTPOEHHUHU aTOoOM a. Aapo: NpoTOHbI U HEUTPOHBL. M30TONEI.
DNEeKTPOHBI. DJIEKTpOHHass 000yi0uka. DHepreTuyeckuii ypoBeHb. OCOOEGHHOCTH CTPOEHHS 3JIEKTPOHHBIX
000JI0YEeK aTOMOB JJIEMEHTOB 4-r0 W 5-ro TepuojoB mepuogudeckoid cucrembr J[. WM. Menpeneesa
(mepexoaubix 3neMeHTOB). [ToHsiTe 06 opOUTasIX. S- U p-opoUTaIN. DNEKTPOHHBIE KOHPUTYPALIUHA aTOMOB

XUMHUYECKUX DJIEMEHTOB.
[Tepuonuueckuit 3akon . M. MenageneeBa B cCBeTEe YUCHHUSI O CTPOEHHUHU aTO
M a. OTkphITHE . n. MenaeneeBbM MIEPUOANIECKOTO 3aKOHA.

[lepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa - rpaduyeckoe oToOpakeHUe
MEPUOINYECKOT0 3aKOHA. DUBHYECKUIM CMBICI MOPSAKOBOrO HOMEpPA JIEMEHTAa, HOMEpPa MEPHOIa U HOMEpa
rpynmbl. BaneHnTHble 3nekTpoHbl. [IpUuMHBI M3MEHEHHsS CBOWMCTB 3JIEMEHTOB B MEPHOJAX M TIPYIIAxX
(rmaBHBIX MOArpynmnax).

[Tonoxenue BOAOPOIa B NEPUOJIUYECKON CUCTEME. 3JHAUEHUE MEPUOJUUYECKOTO 3aKOHA U MEPHUOIUIECKOM
cucTeMbl XUMH4YecKux anemeHToB JI. M. MenneneeBa st pa3BUTUS HAyKH U MOHUMAaHUS XUMHYECKOU
KapTHUHBI MHpA.

JdemoncTtpanum. Pasnuunbie ¢GopMbl NEpHOIUYECKOW CHUCTEMbl XHMMHUYeckux aiemeHtoB /[l U.
Meneneesa.

Tema 2 Ctpoenne BemectBa (74) HMoHHasgs XUMHYIECKas CBs3 b KaTHOHBI U aHUOHBI.
Knaccudukanus wuonoB. MonHble KpucTamaunueckue pemeTku. CBONCTBAa BEIIECTB C 3TUM THIIOM
KPUCTAJUTMYECKUX PELIETOK.

KoBanmeHTHas XuMuueckas CBs3b. IIEKTPOOTpUIATENbHOCTD. [lonspHas u HenonsipHas
KOBaJICHTHbIE CBsi3U. [lumonb. [lonsIpHOCTH CBA3M M TMONSAPHOCTH MOJIEKYJbl. OOMEHHBIH W JIOHOPHO-
aKIENTOPHBIA MEeXaHU3Mbl 00pa30BaHUs KOBATEHTHOH CBsi3U. MONEKyIsIpHbIE U aTOMHBIE KPUCTANIMYECKUE
peLIETKU. CaoiicTBa BEILIECTB c 3TUMH TUITAMU KPUCTAJUTMYECKUX pPELIETOK.

MeTannuueckas XUMHUYECKas CBA3b OCOOEHHOCTH CTPOCHUS aTOMOB METaJJIOB.
Mertaimnueckass XMMUAYECKasi CBA3b M METAJUIMYECKas KpHCTajuiMdeckas penietka. CBONCTBa BEIIECTB C

9TUM THUIIOM CBS3U.
Bonopoannas XxuMuueckas CBS3b. MEeXMOJEKYISIpHAs U BHYTPUMOJEKYIISIpHAs BOAOPOIHAS
CBS3b. 3HaueHue BOJOPOAHOU CBA3U JUTS OpraHu3aluu CTPYKTYp OMONOIMMEPOB.

[Tonuwme P BL ITmacTmaccsr: TEPMOINIACTBI U PCAKTOINIACTBI, UX MNPCACTABUTCIN W NPUMCHCHHC.
BomokHha: MMPpUPOAHLIC (paCTI/ITCHBHBIe n )KI/IBOTHLIC) 1 XUMHYCCKHEC (I/ICKYCCTBGHHLIe n CI/IHTGTI/I‘-ICCKI/IC), ux

MIPEACTABUTENH " MIpUMEHEHNE.
NazoobOpa3sHoe coOCTOSSHUE BelllecCTB a. Tpu arperaTHBIX COCTOSTHUSI BOJIbI. OCOOEHHOCTH
CTpOCHUSA rasos. MonsipHbIi o0beM ra3000pa3HbIX BEIIECTB.

[Ipumepbl ra3000pa3HBIX MPHUPOIHBIX CMECEH: BO3AYyX, MPHUPOAHBIN ra3. 3arpsi3HeHue aTMocgepbl

(KUCIOTHBIE AOXAH, TAPHUKOBBIN 3P PeKT) 1 60prda ¢ HUM.
[IpencraButenu ra3o00pa3HBIX BEIIECTB: BOJOPOMA, KHUCIOPOJ, YIJIEKHCIBIM ra3, amMMHak, STWiIeH. Mx
MOJIy4YEHHE, cobupanue i pacro3HaBaHUe.
Kunkxoe coctossame BenecTB a. Boga. [lorpebiienne Boabl B OBITY U Ha MMPOU3BOJICTBE.
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KectkocTh BOJ(BI u CTIOCO0BI ee YCTpaHEHHUSL.

MunepasnbHbie BOJIbI, ux UCIIOJIb30BaHUE B CTOJIOBBIX u Je4eOHBIX LEJsIX.
Kunkue KpUCTAJUIbI u ux MIPUMEHEHUE.
TBepnrnoe cocTossHHUE BellecTB a AMopdHbIe TBep/ble BElIeCTBa B IPUPOAE U B KUIHU
4eJI0BEKa, ux 3Ha4YCHHE u IIPUMEHEHHUE. Kpucrannueckoe CTpOECHHE BELIECTBA.

]_I NHCIOEPCHLBIC CUCTCM BIL ITonsarue o JAUCIICPCHBIX CUCTCMAX. Z[I/ICHCpCHaH (1)333 " JUCIICPCHUOHHAsA
cpeaa. KHaCCI/I(bI/IKaLII/ISI AUCTICPCHBIX CUCTEM B 3aBUCUMOCTH OT arp€rarHoro COCTOAHUA [[HCHGpCHOfI Cpcabl

u T CTIEPCUOHHOM Gba3sbl.
I'pyboaucnepcusie CUCTEMBI: SMYJIbCHH, CYyCIIEH31H, a’pO30JIH.
TonkonucnepcHsie CHCTEMBI: reiu u 30J1H.
CocTtaB BemecTBa U cM e cC e . Bemecrsa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

3aKkoH IIOCTOSIHCTBA cocraBa BEIIIECTB.

[TonsTHE «IONS» W €€ Pa3HOBHIHOCTU: MAacCOBasi (JOJS DJIEMEHTOB B COCIMHECHHH, JIOJII KOMIIOHCHTA B
CMECH - J0JIs IPUMECEH, J10JI1 paCTBOPEHHOT0 BEIeCTBa B pacTBope) U oObeMHasi. Jlois BbIXOJa MpoAyKTa
peakuuu oT TEOPETUICCKH BO3MOXXHOTO.

JeMoncTpanun. Mojenb KpUCTANIMYECKOW pemieTku xiaopuaa Hatpus. OO6pas3isl MUHEPAOB C MOHHOM
KPUCTATNICCKON PEIISTKOM: KaJbIIUTa, TauTa. Mo KPUCTALTNISCKIX PEIIETOK «CYXOro JibJay (Win
uona), anmasza, rpadpura (wiam kBapma). Mogens Monekynasl  JIHK.  OOpasusl  mimactmace
(peronodopmanbaeruIHbIC, TOTUYPETAH, MOTHITUIICH, TOJUIIPOIIAIICH, TOJIMBHHUIXIJIOPUI) U U3JICTHS U3
HuX. OOpasibl BOJIOKOH (IIE€PCTh, MIENK, alleTAaTHOE BOJIOKHO, KallPOH, JIaBCaH, HEMIIOH) U U3JeNUs U3 HUX.
Mopenbs MoinsipHOro oObeMa razoB. Tpu arperaTHbIX COCTOSIHUSA BOAbL. OOpaslbl HAKWIKA B YaWHUKE U
TpyOax LEHTpadbHOro OTOIUIeHHS. JKECTKOCTh BOJBI U CHocoObl ee ycrpaHeHus. OOpas3ibl pa3inuyHBIX
JUCIIEPCHBIX CUCTEM: AMYJILCUI, CYCIIEH3UM, a3pO30JIE€H, TeIeH U 30JICH.

JlaGopaTopHusblie onbiThl. 1. Onpenenenne TUNa KPUCTALTUYECKONW PEIIETKH BELIECTBA M OMHCAHUE €T0
CBOMCTB. 2. (O3HAKOMJICHHME C KOJUICKIIMCW ITOJIMMEPOB: IUTACTMACC W BOJOKOH M H3JICIUS W3 HUX.

3. HcnbiTanue BO/JIBI Ha KECTKOCTb. Ycrpanenue KECTKOCTH BOJIBI.
4. O3HakoMIIeHHE C MUHEPAJIbHBIMU BOJAMH.
5. O3zHakoMIIeHHE C JUCTIEPCHBIMH CHUCTEMaMHU.

IIpakTuyeckas padora Nel. [Tonyuenwue, coOupaHue u pacno3HaBaHue ra3os.

Tema 3 Xumunueckue peakuuu (9 v) Peakuuu, ugymue 63 H3MEHEHHUST COCTaBa B
€ U € ¢ T B. AlioTponus M aUIOTPONHbIE BHJIOM3MEHEeHHs. [IpuumHBl amnoTponuu Ha HpUMEpe
MogubuKauii  kucimopojga,  yraepora U ¢ocdopa.  O30H, ero  OuOJIOrMUYECKas  POJb.

H3omepsnr U HA30Mepus.

Peaknuu, ugymume c M3MEHEHHUEM cOCTaBa BeEIlecTB. Peakiuuu coennHeHus,
pa3joXKeHus, 3aMelIeHUs] U OOMEeHa B HEOPraHWYeCKOM M OpraHmdyeckod xumuu. Peakuum 53k30- u
sHnoTepmuueckue. TernoBoi 3¢deKkT Xumuueckol peakuu M TepMOXHUMHUYECKHE ypaBHeHUs. Peaxiuu

rOpeHus, KakK YaCTHBIN ciyyan 3K30TEPMUUYECKUX
peakuui.
C Kk o p o ¢ T b X M M MU Y4 € ¢ K O W p € a K 1o u u

CKOpoCTh XMMHUYECKOH pEeaKIIMK. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKLMU OT MPUPOBI PEATUPYIOLINX
BCIICCTB, KOHICHTpAlMMU, TEMIICpATYyphbl, ILJIOIIAaAW ITOBEPXHOCTHU COIMPUKOCHOBCHHA W KaTajlu3aTopa.
Peakiiuu romo- u rereporennsle. [lonaTue o karanuse U katanuzatopax. GepMeHThI Kak OMOJOTMYECKHUe
KaTaJIn3aTOPHI, 0COOEHHOCTHU 170.¢ (GyHKIIMOHUPOBAHHUSL.
OO0OpatuMoCTh XUMHYECKHX peakiuil. HeoOpaTtumble n 00paTuMble XUMUYECKUE PEAKIUH.
CocrosiHue XHUMHUYECKOTO pPaBHOBECHUS [JIsi OOpAaTUMBIX XUMHUYECKUX peakiuil. CrocoObl cMenieHus
XMMHUYECKOTO paBHOBECHs Ha MpUMepe CUHTe3a amMMuaka. [IoHsTHe 00 OCHOBHBIX HAYYHBIX MPUHIUIIAX
IMPOHU3BOJCTBA Ha npuMeEpe CHHTE3a aMMHnaka 501041 CepHOﬁ KHCJIOTHI.
Ponps Boagbs B XuMudYecKo#d peaxknuu MecruaHele pactBopsl. PactBopumocTs 1
KJlacCU(UKalMsg BEIIECTB IO 3TOMY IPHU3HAKY: pPacTBOPUMBIE, MaJlOpaCTBOPUMBIE U HEPACTBOPUMBIE

BEIIECTBA.
BHeKTpOHI/ITBI U HEBJICKTPOJIMUTEI. aﬂeKTpOJ'H/ITI/I‘—IeCKaﬂ JUucconuanus. KI/ICJ'IOTI)I, OCHOBAaHHUA U COJIM C
TOYKH 3pCHUA TCOpHUU BHCKTpOHHTH‘IGCKOﬁ Jucconuanuu.
XUMHYEeCKHEe CBOMCTBA BOJBI, B3aI/IMO,Z[eI\/'ICTBI/Ie C MCTallilaMHd, OCHOBHBIMH H KHCJIOTHBIMHU OKCHIAaMHU,
pasnoxeHue U oO0pa3oBaHME KpUCTAUIOTMApaToB. Peakuuum ruapatallud B OpPraHUYECKOW XUMMH.
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F'mpponus opraHMYecKUX W HEOPTaHUUYECKHUX CO€EJHUHEHHU i HeoOparumsrit
TUIPOJIN3. OO6patumbIii TUPOJIN3 coJieil.

I'maponu3 opraHWYecKUX COCIMHEHUM M €ro MpPaKTUYECKOE 3HAYEHUE JJIA TMOJIYyYEHUs TUAPOIU3HOTO
cnupTa U MbUIa. buonornyeckas pojib TUAPOIM3a B IUIACTUYECKOM M SHEPIeTUYECKOM OOMEHE BEIeCTB U
SHEPTUU B KJIETKE.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu Crenenb okucineHnus. Onpenenexue
CTETICHH OKHUCIICHUs 10 Gopmyne coenuHeHus. [loHaTHe 00 OKUCIUTEIhHO-BOCCTAHOBUTEIBHBIX PEAKITUSX.
Oxkuciienue u BOCCTaHOBJICHHE, OKHCIIUTENh u BOCCTAHOBUTEIb.

DA eKTp oJu3. DIEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBINA IIPOLIECC. DIJIEKTPOJIN3 PaCIllIaBOB
Y pacTBOPOB Ha MpuUMepe XJjopuaa HaTpus. [IpakTnueckoe NpuMeHEHHE IEKTPOIn3a. DIEKTPOIUTUYECKOE
II0JIy4YeHUe AITFOMUHHUSL.

JdemoncTpauuu. O30HATOp. 3aBUCUMOCTh CKOPOCTH PEAaKUUU OT MPUPOABI BEIIECTB HA IPUMEPE
B3aUMOJICHCTBUSI PACTBOPOB PA3JIMUHBIX KUCJIOT OJMHAKOBOM KOHILIEHTPAIMU C OAMHAKOBBIMU TpaHyJIaMU
LMHKA U B3aMMOJICUCTBUS OJMHAKOBBIX KYCOYKOB pPa3HbIX METa/NIOB (MarHus, LIMHKA, jKeJie3a) C COJSHOM
kucnotoi.  I[lpumepsl HEOOpPaTHMBIX pEaKIMi, UAYIMHX C 00pa3oBaHUEM OCajKa, ra3a WA BOJIBI.
BiaumopeiictBue nutus u HaTpus ¢ Bogoi. O6pasubl kpucramuioruaparos. [lonydenue mputa. [Ipocreiinime
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIUH; B3aUMOJICHCTBUE LIMHKA C COJSHOW KHUCJIOTOM M JKeJe3a C
pactBopoMm cyibdara meau (II).

JlaGopaTopuble onbIThl. 6. Peakuus 3amemieHuss MeIM JKEIE€30M B pPacTBOpe METHOrO Kyrmopoca. 7.
Peakuuu, uaymme c oOpa3oBaHweM ocaika, raza u Bonbl. 8. IlomyueHue kuciopona pasziokKeHHEM
MEPOKCH/Ia BOAOPOa ¢ MOMOIIIbI0 okcuaa mapraniia (IV) u karamassl ceiporo kaprodens. 9. IMoayduenue
BOJIOPOJA B3aUMOJIEHCTBUEM KUCIIOTHI C [IUHKOM.

KonTtponsHast padora Nel
Tema 4 BemecrBa u ux cBoiicra (9/18 u)

M e T a 1 n bl. B3aumoneiicTBHE METAIOB C HEMETAUIaMU (XJIOPOM, CEPOM M KHUCIOPOJIOM).
B3auMozeiicTBue IIETOYHBIX M LIEJIOYHO3EMEIbHBIX METAUIOB C BOJOM. DIJIEKTPOXUMHUYECKUU Pl
HaNpsLDKEHUA METAJUIOB. B3anMoJIeliCTBHE METAJUIOB C PACTBOPAMU KHUCIOT W COJIEH. AJIFOMHUHOTEPMHSI.

Bsaumozeiicteue HaTpus c 9TaHOJIOM u (beHoaoM.
Koppozusa meramnos. IloHATHe 0 XMMHUYECKOW M 3JIEKTPOXMMHUYECKON Koppo3uu MmetayuioB. CrocoObl
3aILUTHI METaJUIOB oT KOPpO3HHU.

H e me Tann bl CpaBHUTENbHAS XapaKTEPUCTHKA FAJIOTEHOB Kak Haubosiee TUMMUYHBIX IpecTaBuTeNen
HemeTalioB. OKMCIHMTENbHBIE CBOMCTBA HEMETAJUIOB (B3aUMOJEHCTBHE C MeTallaMH M BOJOPOJOM).
BoccraHoButenbHble CBOMCTBA HEMETAJIOB (B3auMojeWCTBHE ¢ 0osiee  3IEKTPOOTPULATENbHBIMU
HEMeTaJulaMHu u CJIOKHBIMU BEII[ECTBAMHU-OKHUCIUTEISIMU ).

Kucnorsl Heopranmueckue u opranuyeckue. Knaccubuxanus Kucior. XuMuueckue
CBOMCTBA KUCJIOT: B3aUMOJEICTBUE C METAJUIaMH, OKCHJIAMH METaJUIOB, THIPOKCUIAMU METAJIOB, COJISIMU,
cnupraMu (peakuus 3tepudukanun). Ocodble cBOWCTBA a30THON M KOHUEHTPUPOBAHHON CEPHON KHCIOTHI.

OCHOBaHHUS HEOpPraHMUYEeCKHUE U opraHudeckKHU e OCHOBaHUSA, UX KIaCCHPHUKAIIMSL.
XHWMUYECKUE CBOWCTBA OCHOBAHWM: B3aWMOJICUCTBUE C KHUCIOTaMH, KUCIOTHBIMU OKCHUAAMHU U COJISIMH.
Pasnoxxenne HEPACTBOPUMBIX OCHOBaHHUH.

C o n un. Knaccuduxamus comneit: cpeaHue, KHUCIble W OCHOBHBIE. XWUMHUYECKHE CBOWMCTBA COJICH:
B3aMMOJICIICTBUE C KUCIOTaMHy, IIEJI0YaMH, METaJUIaMHu U coisiMu. lIpencraBurenu cosiell 1 UX 3HAYEHHE.
Xnopua Hatpus, kKapOoHaT Kanblus, (ocdar kampius (CpeqHHE COJHM); THAPOKapOOHAThl HATPUS U

aMMOHMsI  (KuCible  conu); ruapokcokapobonar meaum (II) - wmamaxutr  (OCHOBHast — COJIb).
KauecTBeHHbIE peakluu Ha XJIOpUA-, CylIb(aT-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUS, KATHOHBI JKeJie3a
(1 u ().

'eHeTnueckas CBsI3b MEXJYy KJIaCCaMU HEOPraHUYECKHUX W OPTAaHUYECKH
X coeauHeHU U [IoHaTHe 0 reHeTUYECKON CBA3U U IEHETUYECKUX pafax. ['eHeTndeckui ps Merasia.
I'enernueckuit psng  Hemeramna. (OcCOOEHHOCTH TIEHETHMYECKOTO psiia B OpPraHUYEeCKOW XUMUH.

Jemoncrpanuu. Komtekius oOpas3noB MmetamioB. B3aumoneicTBue IIeI0YHO3EMENBHBIX METAIIOB C
BOJOM. B3amMmopneicTBue HaTpus C 3TAHOJIOM, LIMHKA C YKCYCHOM KHCIOTOW. B3ammopneiictBue menu ¢
KOHLICHTPUPOBAHHOM a30THOM KMCIIOTOW. Pe3ynbrarsl KOppO3UM METAUIOB B 3aBUCUMOCTH OT YCIIOBUH €€
npotekanud. Komekius o6pa3noB HemeTayuioB. KoJulekuus NpPUPOJHBIX OPraHMYECKHX —KHUCIIOT.
PazbaBneHne KOHIICHTPUPOBAHHON CEpHOM KHCIOTHL. B3anmMoneicTBUEe KOHICGHTPUPOBAHHOM CEPHOM
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KHUCJIOTBl C CaxapoM, LEJUII0N030M W Menpto. OOpas3ibsl NPUPOIHBIX MHUHEPANIOB, COIEPXKAIIUX XJIOPUT
HaTpus, KapOoHar Kaibiusa, ¢docdar kKampius W ruapokcokapbonat memm (II). OOpasmbpl THUIIEBBIX
MPOJYKTOB, COJAEPKAIIUX TUIAPOKAPOOHATHI HATPHUS M AMMOHHUS, UX CIOCOOHOCTh K PA3JOXKEHHUIO MPH
HarpeBanuu. lamenue compl ykcycoMm. KayecTBeHHble peakuu Ha KaTHOHBI UM aHHOHBI.
JlaGopatopHusbie onbIiThl. 10. McnpiTanne pacTBOpOB KHCIOT, OCHOBaHUHM M cojei mHaukaropamu. 11.
B3anmoneiicTBre COJITHOM KHUCJIOTHI M PacTBOpa YKCYCHOM KHUCIJIOTHI ¢ MeTauiamu. 12. B3aummoneiicTBue
COJISHOM KUCJIOTHI U PacTBOpa YKCYCHOM KHUCIIOTHI C OCHOBaHUsIMU. 13. B3aumoseicTBue CONMHON KUCIOTHI
U pacTBOpa YKCYCHOM KHUCIOTHI ¢ cojisiMu. 14. [lomydeHue U cBOMCTBAa HEPaCTBOPUMBIX OCHOBAaHMM. 18.
O3HaKOMJICHHE C KOJUICKIIMSMH: a) METaIOB; 0) HEMETAJIOB; B) KUCJIOT; T') OCHOBAHHI; J) MUHEPAJIOB H
OMOJIOTMYECKHUX MaTepuaioB, coJieprKalInx HEKOTOpbIE COJIH.
IIpakTuyeckass  padora  Nel. «Ilomydyenne, coOupaHue W  pacro3HaBaHUE  Ta30B»
IIpakTnyeckas padora Ne 2. «Pemenue 3xciepuMeHTAJIbHBIX 3a/1a4 110 TeMe «MeTasulbl U HEMETaJlIbI»
KoHntponbhas pabora Ne2

4. Y4yeOHO-TeMaTHYeCKOe MIaHupoBaHue s 10 ki

NoNe Bcero, U3 aux
o\ HaunmeHoBaHHE TEMBI Yac. [Ipakr. Kontp
paboThL. | .paboTHI
1 Tema 1. Brenenue. Ilpeamer opraHndecKkor XUMHUH. 1
2 Tewma 2.Teopus CTpOEHUST OPraHUYECKUX COCTMHCHUI 10 1
3 Tema 3. YrieBoaopoabl U UX MPUPOTHBIE HCTOYHUKH 10 1
4 Tema 4. AzoTcoaepraniue COeIMHEHHS 1 UX HAXOXKJCHUE B 7 1 1
JKMBOW PUPOJE
5 Tema 5. buonoruuecku akTUBHbIE OPIrAaHUYECKUE COSIMHEHUS 3 1
6 Tema 6.JIckyccTBEHHbBIE 1 CHHTETUYECKHE MTOJIUMEPHI 3
[ToBTOpEHHE 1
Hroro 35 2 3

Y4eOHo-TeMaTHYeCKOE IIAHMPOBaHUe 1 11k

NeNe Bcero W3 Hux
m\n HanmenoBanue TeMbl 4acoB IIpaxr. Konrp.
paboTHI. PaboThI.
1 | CoBpemeHHbIE IPEACTABICHHS O CTPOSHUH aTOMa 3
2 | Tema 2. XuMudeckast CBs3b 3
3 | Tema 3. BemecTBo (44) 4
4 | Tema 4. Xumuueckue peakuuu 9 1
5 | Paznen 2. Heopranuyeckast XuMus 15 2 1
Hroro 34 2 2
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