MyHunmmnansHoe 001eo0pa3oBaTebHOE YIPEKICHNE
«Cpenusis oOuieoopazoparenbHas mkoiaa Ne 4 r.CBupcka»

PACCMOTPEHO

Ha 3acenanuu
METOAMYECKOro CoBeTa
IIKOJTbI

[IpoTokomn Ne 7 ot

I »_ el 2022 .

COI'JIACOBAHO s YBEPX/IEHO
3amecTHTeNb IMPEKTOPATIO i’-g’_ﬁgifpemop WKOMbl

YBP o N2\

- (.58 moy_ \sk X>., Tipounna HA.
U Uesy . WcaeBa BEB.. oM 145K . [|p 5 2022 r.
«AI» 07 20&[‘ e ;‘-‘72" J /

) " Jesogt WY 1 Y/ )
A
Pabouas nporpamMma
y4eOHOTr0 MpeaMeTa XUMHS
st 8,9 KIaccoB ocHo8HO20 00IIEeTo 00pa3oBaHUs
Ha 2022- 2023yu.r.
CocraBurens:

Cxomnunuesa O.H., yuurens

r. CBHpCK
2022



IlosicHuTeILHAA 3amMCcKa

Pabouas nporpamma 1no XMMHUH COCTaBJIEHA HA OCHOBE:

1. denepayibHbIi KOMIIOHEHT TOCYJApPCTBEHHOTO CTaHAapTa (HA4aJbHOTO OOIIETro
00pa3zoBaHus, OCHOBHOI'O 001Iero 00pa3oBaHus, cpeHero (IoJIHOro) obmero oopa3oBaHus) 1Mo
YTBEP)KICHUH NTpruKa3oM MunoOpaszoBanus Poccun ot 05.03.2004 r. Ne 1089;

2. @enepalbHBI TOCYAApCTBEHHBIM CTaHAApT OCHOBHOrO o0miero o0Opa3oBaHuS,
yTBEpXkAEH npukazoM MuHucrepcTtBa oOpazoBaHuss M Hayku Poccuiickoit ®Penepauuu ot
17.12.2010 r. Ne 1897;

3. 3akoH «O0 oOpa3zoBanuu B Poccuiickoit denepauun»;

4. PervoHanbHBIN y4eOHBIM IUIaH JUIsi OOpa3oBaTENbHBIX YyUpexacHu HWpkyTckoit
00J1aCTH, peaNM3YIOMUX MPOTpaMMbl HAYaJIBHOTO OOIEro, OCHOBHOTO OOIIETr0 M CpPEIHEro
(momHoro) obmero obpazoBanus (mamee — PVYII) ma 2010-2011, 2011-2012 yueGHbIE TOABI,
YTBEpXkAEH pacnopsbkeHueM MunucrepctBa oOpazoBanus Mpkyrckoit obmsactu ot 20.04.2010 r.
Ne 164-mp (B penakuuu ot 30.12.2010 1. Ne 1235-mp);

5. Yuebnsnii mman MOY «Cpennsist odmieo0pa3zoBarenbHas mkoibsl Ne4 r. CBupck» Ha
2021-2022 y4ebHslii rog;

6. Paboueit mporpammbl mpenmetHou juHuM ydeOHukoB [. E. Pymsurtuca, @. T.
Oenpamana. OI'OC. Xumus. 8-9 knaccel: mocobue Juis yduTenei o01eo0pa3zoBaTeNbHbBIX
yupexaenui, coct. ['apa H. H., M. «IIpocBemenne», 2017 r

7. Iucemo CiyxObl 0 KOHTPOITIO U Ha30py B chepe oOpazoBanus Upkyrckoil obmactu
ot 15.04.2011 r. Ne 75-37-0541/11.

8. VYuebnuka Pymsutucal.E., ®enpamana . I'. Xumus. 9 kinace. @I'OC. IIpocsemienue.
2019r.

9. Vuebnuka Pymsutucal.E., ®enpamana . I'. Xumus. 8 kinace. @I'OC. IIpocsemienue.
2018r.

OcHogHble yenu uzyuenus Xumuu Hanpaei1eHsl:

-Ha OCBOCHHE BaXHEHINIMX 3HAHUNW OO0 OCHOBHBIX MOHSATHUSX U 3aKOHAX XUMHH, XUMHYECKOU
CUMBOJIVKH;

-Ha OBJIaJIcHUE YMEHHUSAMHU HaONIOAaTh XHUMHUYECKHUE SBJICHHS, MPOBOJUTh XUMHUYECKHIA
AKCIEPUMEHT, MPOU3BOAUTH PAacyeThl HA OCHOBE XMMMUYECKHUX (POpPMYJ BELIECTB U ypaBHEHUN
XUMUYECKUX PEaKIUi;

-Ha pa3BUTHUE IO3HABATEIbHBIX MHTEPECOB M HMHTEJUIEKTYalbHBIX CIIOCOOHOCTEH B Ipolecce
IPOBEICHUSI XUMHYECKOTO0 SKCIEPUMEHTa, CAaMOCTOSTENbHOIO NpUOOpeTeHus 3HaHUUH B
COOTBETCTBUU C BOZHUKAIOIINMHU KU3HEHHBIMH NTOTPEOHOCTAMU;

-Ha BOCIIUTAHUE OTHOIIEHUS K XMMHUU KaK K OJAHOMY M3 ()YHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U AJIEMEHTY O0II[e4eTIOBEYECKON KYJIbTYphI;

-Ha IPUMEHEHHE MOJYYECHHBIX 3HAHUM U YMEHHH JUIsi 0€30MacHOro MCHOJIb30BAHUS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEILIEHUS MPAKTUYECKUX 3a7ay B
MIOBCEIHEBHOM JKM3HM, NPENYNPEXKACHUS SIBICHUIN, HAHOCSIIMX BpPEI 370POBBI0 4YEIOBEKA U
OKpY’Karollee cpee.

3aoauu 0dyuenus.

OmHoil M3 BaXHEWIIMX 3a7a4 OCHOBHOTO OOIIEr0 0Opa3oBaHUs SBISETCS IOATOTOBKA
00y4aroImuxcst K 0OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO M MPO(EeCCHOHATBHOTO
nytu. O0ydaromuecs JOJMKHbI HAyYUThCSI CAMOCTOSITENIHO CTAaBUTh LEIH U OMPEIENATh IyTH UX
JOCTHIKEHUSI, UCIIONIb30BaTh MPUOOPETEHHBIN B IIIKOJIE OMBIT B PEAbHOM KU3HU, 32 paMKaMu
y4eOHOTro mporiecca.

XuMHs Kak y4eOHBIH TpeIMET BHOCUT CYIIECTBEHHBIM BKJIAJ B BOCHUTAHUE M pPa3BUTHE
00y4aroluxcsi; OHA MPU3BaHA BOOPYKUTh UX OCHOBAMH XUMHUYECKHX 3HAHUHN, HEOOXOIUMBIX JJIs



IIOBCEHEBHOM KM3HM, 3aJI0)KUTh (DYHIAMEHT Ul JAlbHEHMIIEro COBEPIIEHCTBOBAHUS AITHX
3HaHUH, a TaKXKe CIO0COOCTBOBATH 0€30IaCHOMY MOBEICHUIO B OKPY’KAIOLIEH cpeie U OepekHOMY
OTHOLICHHIO K Hel. Pa3BuTue NO3HaBaTeNbHBIX HMHTEPECOB B IIPOLIECCE CAMOCTOSTEIBLHOTO
nproOpeTeHns] XMMUYECKUX 3HaHUH U MCIOJIH30BAHUE PA3JIMYHBIX HCTOYHHKOB MH(OPMAIUH, B
TOM YHCJIE KOMIIBIOTEPHBIX.

Bocnuranue yOeXACHHOCTH B MO3WTHBHOM POJNM XMMHU B JKU3HU COBPEMEHHOTO OOILECTBA,
HE00X0IMMOCTH XMMHUYECKH TPAMOTHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO M OKpPY’KaIoLIel cperie.

IlnanupyeMble MpeIMeTHbIE Pe3YJbTAThl 0CBOEHUSA
Y4e0HOro npeamMera

Yuammiics 8 kiacca HayumTcs:

-OIINChIBAThH CBOfICTBa TBepIIBIX, KUIKUX, F3,3006p3,3HBIX BCIICCTB, BBIACIAA HUX CyH_[eCTBCHHBIe
MIPU3HAKY;

-XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH MPUUYUHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;

-paCKpBIBaTI) CMBICJI OCHOBHBIX XUMHUYCCKUX HOHﬂTHﬁ: aToM, MOHeKy.]Ia, XI/IMI/ILIGCKI/Iﬁ 3JIEMECHT,
IIPOCTOE BEUIECTBO, CII0)KHOE BEIIECTBO, BAJIGHTHOCTb, MCIIOJB3YS 3HAKOBYIO CUCTEMY XUMUU;
-M300pakaTh COCTAaB MPOCTEHUIIMX BEIIECTB C IMOMOIIBI0 XUMHUYECKHX (POpPMYyNT M CYIIHOCTh
XUMHUYECKHUX PEAKIH ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHHIA;

-BBIYUCJIATH OTHOCI/ITGJII)HyIO MOJICKy.HHpHYIO 151 MOJI?[pHYIO MacCChbl B€HIICCTB, 4 TaAKXEC MaCCOBYIO
JOJII0 XUMHYECKOTO DJIEMEHTA B COEIMHEHUAX

-CpaBHI/IBaTI) 10 COCTaBy OKCHJbI, OCHOBaHHA, KMCJIOThI, COJIH,

-KJ1accu(UIUPOBATh OKCUIBI U OCHOBAHUS 1O CBOMCTBAM, KHCIOTHI M COJIM — IO COCTaBY;
-OIKUCHIBATh COCTaB, CBOMCTBA U 3HAYCHHE (B MPUPOJIC U TPAKTUUECKON JEATEIHHOCTH YEI0BEKA)
MPOCTHIX BEIIECTB — KMUCIOPOJIa U BOAOPO/A;

-1aBaThb CpaBHHTCHI)Hy}O XapaKTepI/ICTI/IKy XUMHUYCCKUX DJICMCHTOB U B&)I(H@ﬁlllﬂx COCI[I/IHGHI/Iﬁ
€CTECTBEHHBIX CEMEHMCTB IIEJIOYHBIX METAJUIOB U TaJIOI'€HOB;

-TI0JIb30BaThCS JIAOOPATOPHBIM 00OPYIOBAHUEM M XUMHUUYECKOU MTOCYI0H;

-IPOBOJIUTH HECIIOKHBIE XUMUYECKHUE OTBITH M HAOTIOACHUS 32 N3MEHEHHEM CBONCTB BEIIIECTB B
Mpollecce WX MPEeBpalleHU; COOMI0AaTh TMpaBUjia TEXHUKU O€30MacHOCTH TPHU TPOBEICHUU
HAOJIIOIEHUI U ONBITOB;

-pa3quaTb BKCHCpI/IMCHTaJ'II:HO KHCJIOTBI MW IICJI0YH, HOJ'II)BYSICI) I/IHI[I/IKaTopaMI/I; OCO3HATh
HEO00XO0UMOCTh COOIOICHHSI Mep 0€30MacCHOCTH IPU 0OpAIICHUN C KUCIOTaMH U [IEII0YaMHU.

Yuammiicst 8 Kiacca moIy4uT BO3MOKHOCTh HAYYHThCS:

-rpaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEAHEBHON KU3HU;

-0CO3HaBaTh HEOOXOAMMOCTh COOJIOACHHUS NMPaBHJI SKOJIOTHYECKH O€30IacHOr0 MOBEJCHHS B
OKpY>Karollel MpUPOTHON CPENE;

-[IOHUMATh CMBICT U HEOOXOIUMOCTh COOIIOICHUS MTPEITUCAHNH, TPEIaraéMbIX B HHCTPYKIIMIX
10 UCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUH U JP.;

-ACIIONIb30BaTh  NPHOOPETEHHbIE  KIIOUEBBIE  KOMIIETEHTHOCTH  TIpU  BBINOJIHEHUH
HCCJIEIOBATEIbCKUX MPOEKTOB M0 M3YYEHUIO CBOMCTB, CIIOCOOOB MOJYUYEHHUS U pacloO3HaBaHUS
BELIECTB;

-pa3BMBAaTb KOMMYHUKATHBHYIO KOMIICTCHTHOCTb, UCITIOJIB3YA CPCACTBA YCTHOI'O U MMCBbMEHHOT'O
OOIIeHus, MPOSBIATh TOTOBHOCTh K YBKEHHUIO HMHOM TOYKM 3peHHMS TNpU OOCYXIAECHUU
PE3YIBTATOB BBIMOJIHEHHON paOOTHI;

-0OBEKTUBHO OIICHHWBAaTh MH(OPMALMIO O BELIECTBAX M XMMHUYECKUX IpPOIECccaX, KPUTHUECKU
OTHOCUTBCSI K TICEBIOHAYYHOM HH(MOpMalnK, HEAOOPOCOBECTHOM pekilaMe, Kacarolencs
HCIIOJIb30BAHUA PA3JIMYHBIX BCIICCTB.

I[CBHTI/IKJIZICCHI/IK HAYYHUTCH:



* O0BSICHATH CYTh XUMUYECKHUX MIPOLECCOB U UX MPUHIUIHAIBEHOE OTJINYME OT PU3NYECKUX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUN;

* YCTaHABJIMBATh MPUHAAIC)KHOCTh XMMUUYECKOM peakliuy K OnpeneaéHHOMY TUITY 110 OJIHOMY U3
KJIACCU(PUKAIMOHHBIX MPHU3HAKOB: 1) MO YHCIy M COCTaBY HMCXOJHBIX BEIIECTB U IMPOJYKTOB
peakuu (peakiuu COSAMHEHMsI, Pa3IoKEeHHs], 3aMEUIeHUs] U 0OMEHa); 2) MO BbIACICHUIO WU
MOTJIOIICHUIO TETUIOTHl (PEakMU SK30TE€PMUUECKHE U SHIOTEPMUYECKHE); 3) M0 U3MEHEHUIO
CTENEeHEW OKHUCICHUS XMMHYECKHUX DJIEMEHTOB (peaklud OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC);
4) 10 0OpaTUMOCTH Tpoliecca (peakiui 00paTUMbIC U HEOOpPATUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIUiA;

* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CMEIEHUE XUMUIECKOTO PAaBHOBECHSI;

* COCTABJIATh YPABHEHHUS 3JICKTPOIUTUYECKON TMCCOLUALMN KUCTIOT, IIeTI0Y€eil, CONei; MOIHbIE U
COKpamIE¢HHbIC HWOHHBIE ypaBHEHUS  peaknuii oOMEHa; ypaBHEHUS  OKUCIHUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi;

* POTHO3UPOBATh TPOAYKTHI XHUMHUYCCKHX pEaKIud 1Mo Qopmyiam/Ha3BaHUSIM WCXOIHBIX
BEIIIECTB; OMPEIEISITh UCXOIHBIE BEeLIeCTBa 10 (GopMyliaM/Ha3BaHUIM MPOJTYKTOB PEaKIIUU;

* COCTaBIIAITh YpPAaBHEHUS PEAKIUN, COOTBETCTBYIOIIUX MOCIEIOBATEIHLHOCTH («IIETIOYKE))
MpeBpaleHU HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISIT B IIPOLIECCE OKCIIEPUMEHTA TPU3HAKH, CBUICTEIBCTBYIOIIME O MPOTEKAaHUHU
XUMHUYECKON PEeaKIli;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* ONPENIENSTh XapaKTep Cpeabl BOAHBIX PACTBOPOB KUCIOT U IIETIOYEH MO M3MEHEHUIO OKPAaCcKU
WHUKATOPOB;

* MPOBOJIUTH KAUECTBEHHBIE PEAKIUH, IOATBEPKAAIOIINE HATMYNE B BOAHBIX PACTBOpPaX BELIECTB
OT/IENIbHBIX KATHOHOB M aHUOHOB.

* OIpEeNeNsITh MPUHAJICKHOCTh HEOPraHHMYECKUX BEHIECTB K OJHOMY M3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJIIIbI U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBJIATH (POPMYITBI BEIIECTB 110 MX HA3BAHUSIM;

* OIPEEINISITh BAJICHTHOCTD U CTETIEHb OKUCIICHUS DJIEMEHTOB B BEII[ECTBAX;

* COCTaBJIATH POPMYIIbI HEOPTAHUYECKHX COSIMHEHUH MO BAJIEHTHOCTSM U CTETICHSIM OKUCICHHUS
AJIEMEHTOB, a TAKXKe 3apsA/iaM HOHOB, YKAa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KUCJIOT, OCHOBAaHUH
U COJIEH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTaIoB W HEMETAJUIOB) M WX BBICHIMX OKCHIOB, OOpa30BaHHBIX AJIEMEHTAaMH BTOPOTO H
TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIIME XUMHYECKHE CBOICTBa, XapaKTepHbIC A TPYII OKCHAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOWMCTBA, XapaKTepHble M KaXKIOr0 M3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTh MPUMEPHI PEAKINI, MOJATBEPKAAIONIMX XUMUUYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCUOB, KHCJIOT, OCHOBAHUH U COJIEH;

* ONPEACNATh  BEIIECTBO-OKUCIUTENb W  BEIIECTBO-BOCCTAHOBUTEIb B  OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUSX;

* COCTaBJIATh OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIN OanaHc (UIsi W3YYEHHBIX peakiuii) 1o
MIPEIOKEHHBIM CXEMaM PEaKIIHii;

* MPOBOJIUTH J1A0OPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

* MPOBOJUTH J1a0OPATOPHBIE OMBITHI MO TOJYYCHHIO W COOMpaHHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOpPO/Ia, KUCJIOPO/Ia, YTIEKUCIIOTO Ta3a, aMMHaKa; COCTABJISITh YPAaBHEHHSI COOTBETCTBYIOIINUX
peaKuuu.

I[CBHTI/IKJIZICCHI/IK IOJYYHUT BO3MOKHOCTb HAYYUTDLCH:

* COCTaBJIATh MOJIEKYJSIpPHbIE W TIOJIHBIE HOHHBIE YpaBHEHHsI IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;



* IPUBOJWUTH IPUMEPHl pEaKUUd, MOATBEPKIAIOMIMX CYIIECTBOBAHUE B3aUMOCBSI3H MEXIY
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BELIECTB;

* IPOrHO3UPOBATh PE3yJbTaThl BO3JEHCTBUS pa3iMYHbIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIIUU;

* IPOrHO3UPOBATh PE3yJbTAaThl BO3JEHCTBUS Pa3IMUHBIX (DAKTOPOB HA CMELIEHHE XMMUYECKOIO
PaBHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIFHBIC WM BOCCTAHOBUTEIbHBIE
CBOMCTBA C y4ETOM CTENEHEN OKHMCIEHUS 3JIEMEHTOB, BXOSALINX B €r0 COCTaB;

* BBISIBJIATH CYLIECCTBOBAHUE I'€HETUYECKOW B3aMMOCBSI3U MEXKIY BEIIECTBAMHU B PsAY: MPOCTOE
BELIECTBO — OKCHUJl — I'MAPOKCHUJ — COJIb;

* XapaKTepU30BaTh 0COOBIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOM KHUCJIOT;

* IPUBOJUTH NPUMEPbl YPABHEHHH peakuuil, Jie)KalMX B OCHOBE IPOMBIIUIEHHBIX CIIOCOOOB
IIOJIy4EHHUSI aMMHUAaKa, CEPHOM KHUCIIOTBL, YyIr'yHa U CTaJIH;

* ONMCHIBATh (PU3NYECKUE U XUMUUYECKHE ITPOLIECCHI, SIBIISIOIUECS YacThI0 KPYTOBOPOTA BEILIECTB
B IIPUPOJIE;

* OPraHU30BbIBaTh, MPOBOJUTh YYEHUYECKHE IPOEKTHI IO HMCCIEIOBAHHUIO CBOWCTB BEIIECTB,
MMEIOIINX BAKHOE IIPAKTUYECKOE 3HAUCHUE.

I/Iayqelme XHMMHH B OCHOBHOM IIIKO0JIE Aa€T BO3MOKHOCTDb JOCTHYD CJICAYIOIIMX PE3y/bTaTOB
B HalIpaBJC€HHUH JIMTHOCTHOI'O Pa3BUTHUHA:

e BOCIIHTAaHHE POCCHUHCKOW TPAXIAHCKOW WACHTUYHOCTU: MATPUOTU3MA, JIIOOBH W
yBakeHntio kK OrtedyecTBy, UYyBCTBAa TIOpPJOCTH 3a CBOKO PoauHy, 3a poccuiicKyro
XUMHUUYECKYIO HAYKY;

e (opMupOBaHHME IEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHOM MpPakTHUKU, a TaKXe COLUAIbHOMY,
KYJIBTYPHOMY, SI3bIKOBOMY M TyXOBHOMY MHOTI'000Pa3HI0 COBPEMEHHOTO MUPA;

e (QopmMHupOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOPA30BaHMIO Ha OCHOBE MOTHMBALMU K OOYYEHHUIO U MO3HAHHUIO,
BBIOOpPY TpodUIBHOTO 00pa3oBaHWs HAa OCHOBE HWH(OpMAIMM O CYIIECTBYIOIINUX
npodeccusix U JUYHBIX TPO(HEeCCHOHATBHBIX MPEANOYTEHHH, OCO3HAHHOMY MOCTPOCHHIO
MHAMBHUYaJIbHOI 00pa30BaTeIbHON TPAEKTOPUH C YIETOM YCTOMUMBBIX MO3HABATEIbHBIX
HUHTEPECOB;

e ($opMHpPOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa30BaTEIbHON, OOIIECTBEHHO
M0JIE3HOH, y4eOHO-HCCIIe10BaTeIbCKON, TBOPUECKON U APYTUX BUAAX JIE€ATEIbHOCTH;

e (opMupoBaHHE TOHMMaHHUS LEHHOCTH 3/J0pOBOrO U Oe3omacHoro obpasza KHU3HH;
YCBOGHHE MPaBUJ WHIUBUAYATbHOIO M KOJUIEKTMBHOIO O€3011aCHOrO0 MOBEIEHHUS B
YpEe3BbIYANHBIX CUTYALHIX, YTPOKAOIINX KU3HHU U 3J0POBBIO JIIOJIEH;

e (opmupoBaHue 1Mo3HaBaTENbHON U MHOPMAIIMOHHOMN KYJIbTYpPhI, B TOM YHCII€ pa3BUTHE
HABBIKOB CaMOCTOSITENILHOM pabOThl ¢ y4eOHBIMU MOCOOWSMHU, KHUTAMU, HOCTYMHBIMH
WHCTPYMEHTAMH M TEXHUYECKUMH CPEJICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e (opMupOBaHHE OCHOB KOJOIMUYECKOTO CO3HAHUS HA OCHOBE MTPU3HAHUS LIEHHOCTH KU3HU
BO BCEX €€ MPOSBICHUSX U HEOOXOJIMMOCTH OTBETCTBEHHOI'O, OEPEKHOI0 OTHOIIEHMS K
OKpYXKarolleH cpere;

e pa3BUTHE TOTOBHOCTH K PELIEHUIO TBOPUYECKUX 3a]ad, YMEHHUS HaXOIHUTh a/IeKBaTHbHIE
CrocoObl MOBECHHS U B3aUMOJICHCTBUSA ¢ TApTHEPaAMH BO BpeMsi yueOHO 1 BHEYy4eOHOU
JESITEIbHOCTH, CIOCOOHOCTH OILIEHMBAaTh MPOOJIEMHBIE CHUTyallMd W ONEPATUBHO
MPUHUMATH OTBETCTBEHHBIC PEILICHUS B PA3IMYHBIX MPOAYKTHUBHBIX BUAAX JESITEIbHOCTU
(yuaeOHast TOMCKOBO-UCCIIEA0BATENbCKAs, KITyOHAs, TPOEKTHAs, KPYXKKOBast U T. I1.).



MeTtanpeameTHble pe3yJbTaThl:
Yuawuecs oonocnor ymems:

e  CaMOCTOSITEIILHO OOHapy)XHWBaTh M (POPMYIUPOBATH Y4EOHYIO TpOOJIEMy, OMpEACSATH
1eJb Y9eOHOM NesTeIbHOCTH;

e  BBIIBUTATh BEPCHU PEIICHHs MPOOIEMbI, 0CO3HABATh KOHCUHBIN pe3ylIbTaT, BHIOUPATh U3
MPEIUIOKEHHBIX M UCKATh CAMOCTOSITENILHO CPEACTBA TOCTHIKEHUS TICIIH;

e  COCTaBJIATH (MHIUBUAYAJIHHO WIH B TPYIIIC) TUIAH PEIICHUS TPOOIEeMBI,

e paboTaTh M0 IUIaHY, CBEPATH CBOU JCHCTBUS C LIETBIO U, TIPU HEOOXOAUMOCTH, UCTIPABIISThH
OIIMOKH CaMOCTOSITEIIBHO;

e B JIMAJIOTe C YYHUTEJEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BBIPAOOTaHHBIE KPUTCPUU
OLICHKH;

e AHANM3WPOBATh, CPaBHUBATh, KIACCHPHUIMPOBATH W 0000mIaTh (AKThI ¥ SBICHHS.
BBISIBIIATS IPUYHHBI U CIICICTBUS MPOCTHIX SIBIICHUIA,

e OCYIIECTBJIATH CpPaBHEHUE, KJIACCH(UKAIMIO, CAMOCTOSTEIHPHO BHIOMpask OCHOBAaHUS W
KPUTEPHH JJIs1 YKa3aHHBIX JIOTHYECKUX OTICPAIIHii;

e CTPOHUTH JIOTHYECKOE pACCYXKICHHE, BKIIOYAIONICe YCTAHOBJICHHE IPHUYUHHO-
CJICZICTBEHHBIX CBSI3CH.

e CO3JIaBaTh CXCMATHYECKHE MOJCIH C BBIJACICHUEM CYIISCTBEHHBIX XapaKTCPUCTHK
o0BeKTa.

e  COCTaBJIATH TE3WCHI, PA3JIMYHBIC BHJIBI INTAHOB (ITPOCTHIX, CIOKHBIX U T.IL.).

e mnpeoOpa3oBbIBaTh HH(OPMALIMIO U3 OAHOTO BU/A B IpYTroi (TabauIly B TEKCT U Mp.).

e  YMETh OMPELIIATH BO3MOKHBIC HCTOYHIUKH HEOOXOIMMBIX CBEICHUH, TPOU3BOIUTH ITOUCK
UH(POPMaIINH, aHAIU3UPOBAThH U OIICHUBATh €€ JJOCTOBEPHOCTh

Pezynamusnvie YV/:

e OCO3HaBaTh CaMOro ce0s Kak JIBIJKYILYIO CHJTy CBOETO HayudeHHs, CBOIO CIICOOHOCTH K
MOOWJIN3ALMH CHJI M SHEPTUH, BOJIEBOMY YCUJIMIO K BEIOOPY B CUTYAI[MM MOTHBAIMOHHOTO
KOH(JIMKTA, K MPEO0JI0JIEHUIO MTPENSTCTBHH;

e OIpENeNsATh HOBBIM ypOBEHb OTHOIIEHHUS K caMOMy ce0e Kak CyOBEeKTY JesTelbHOCTH.
llo3znasamenvuvie YYJ|:

e  CHOCOOHOCTH CO3HATENILHO OPraHU30BBIBATH CBOIO YUEOHYIO ESATEIHHOCTH;

e BIIQJICHHME YyMEHHsMH paboTaTh ¢ yueOHOW W BHEIIKOJbHOW HUH(poOpMaluen
(cuctemMaTu3upoBaTh, AHANM3MPOBATH W 0000maTe (aKThl, COCTABIATH IJIaH,
dbopMynupoBaTh U  OOOCHOBBIBATH  BBIBOJBI, KOHCIEKTHPOBATh), HCIOIb30BATh
COBpPEMEHHbIE HCTOYHUKU NH(OPMALINH;

e CHOCOOHOCTH pemaTh TBOPYECKHE 3aJaud, TMPEJICTaBIsATh pe3yJIbTaThl  CBOEH
JEATEIbHOCTH B Pa3IMYHBIX bopmax (cooOuienue, MIpe3eHTAIINS).
Kommynuxamuenvie YV/:

e  CIyWIATh U CIBIIIATH APYT APYTa, C TOCTATOYHOM MOJHOTOM U TOUHOCTHIO BHIPA’KaTh CBOU
MBICII B COOTBETCTBHH C 33J]Ja4aMU U yCIOBUSAMH KOMMYHUKALINN;

e 100BIBaTh HEIOCTAIONIYI0 HWH(OpPMAIUIO C TIOMOIIBIO BOMPOCOB (MMO3HABATEIbHAS
UHHUIIMATUBHOCTD);

yCTaHaBNMBaTh paboune OTHOIIeHHs, J(P(EKTUBHO COTPYOHUYATH U CIHOCOOCTBOBATH
MPOIYKTUBHON KOOTIepaIuu



Conepxanue yueOHOro npeamera «Xumus» 8 kiacc.

Paznen 1. OcHOBHBIE MOHATUSA XUMUHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX IIPEICTaBICHNUN)
[Ipenmert xumun. XuMus Kak 4acTh €CTECTBO3HaHUs. BeliecTBa 1 ux cBoiicTBa. UucTelie BemecTra
¥ cMecu. MeTo/bl TTO3HAHUSI B XUMUU: HAOII0IeHNE, dKcriepuMeHT. [Ipuemsl 6e3omacHo paboThl
¢ obopynoBanueM U BemecTBamu. CTpOSHHE IJIaMEHHU.

Yucteie BemecTtBa U cMecu. CrnocoObl OYHCTKH BEUIECTB: OTCTauBaHue, (GUIBTPOBAHHE,
BbIIIAPUBAaHUE, KpUCTAIM3aLus, JUCTWLIANMSA. Dusnueckue M XMMHUYECKUE SBJICHUS.
Xumnueckue peakuuu. [Ipu3Haky XMMHUUYECKUX peakUUid U yCIOBUS BOBHUKHOBEHHS U TEUCHUS
XAMHUYECKUX PEAKLUM.

ATOMBI, MOJIEKYJbl W HOHBI. BelecTtBa MOJEKYISpPHOTO M HEMOJEKYJSIPHOTO CTPOEHUS.
Kpucrannuueckue n amop¢Hbie BemiecTBa. Kpucramimyeckue pemeTKd: WOHHAs, aTOMHAas U
MouekyJisipHas. [IpocTbie u cioxHble BemecTBa. XUMUYECKUN 371€MEHT. MeTalibl U HEMETaJUIbI.
AtomHas eauHuIa Maccbl. OTHOCUTENbHAS aTOMHas Macca. SI3bIK XMMHMU. 3HAKU XUMHUYECKHX
9JIEeMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BellecTBa. Xumuueckue Gopmyibl. OTHOCHUTENbHAs
MOJIEKYJIsipHass Macca. KayecTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BELIECTBA. BBIYMCIEHHUS 1O
xumuaeckuM popmyrnam. MaccoBast 10711 XUMHUYECKOTO JIEMEHTA B CIIOKHOM BEIIECTBE.
BanentHocTh XMMHUYECKHX 3JeMEHTOB. OmpeseneHre BaJCeHTHOCTH JJIEMEHTOB IO (opMyiaM
OunHapHbIX coeauHeHuil. CocTaBleHHE XUMHUYECKHX (OpMyl OHWHApPHBIX COEAMHEHUH IO
BaJICHTHOCTH.

ATOMHO — MOJIEKYJIIpDHOE Y4eHHE. 3aKOH COXpPaHEHHUs Macchl BellecTB. JKU3Hb U IESITEIbHOCTh
M.B. JlomoHOCOBa. XMMHUYECKHE YPaBHEHHUs. THUIIBI XUMUYECKUX PEAKIIH.

Kucnopon. Haxoxaenue B nmpupose. [lonyyenue kucinoposa B 1abopaTopuu U MpOMBIIUIEHHOCTH.
®uznyeckue U XuMUYeckue cBoiicTBa kucioposa. ['openue. Oxcuasl. [lpumenenune kucioposa.
Kpyrosoport kucnopoza B npupoze. O30H, annorponus Kkucinopoaa. Bozayx u ero cocras. 3amura
aTMoc(epHOro Bo3iyxa OT 3arpsi3HEHUH.

Bonopon. Haxoxxnenue B mpupose. Ilomyuenue Bogopoia B 1a00paTOpUH U MPOMBIIIIIEHHOCTH.
dusnyeckue M XMMHUYECKME CBOMCTBa BoAopona. Bomopox — BoccraHoBuTens. Mepsl
Oe3omacHOCTH Mpu padote ¢ BogopoaoM. [Ipumenenune Bogopoaa.

Bona. Meroasl onpeneneHuss coctaBa BOAbl — aHAIM3 U cCUHTE3. PU3NYECKUE CBOMCTBA BOJBI.
Bonma B mpupome u crmocoObl €€ OYHUCTKH. Adpaius BOJbl. XHUMHYECKHE CBONCTBA BOJIBI.
IIpumenenne Boasl. Boga — pactBopurens. PacTBopuMoOCTh BemecTB B Bojae. MaccoBast 10
PaCTBOPEHHOI'O BEILIECTBA.

KonuyectBennsie oTHOeHUs: B xumuu. KonudectBo BemnecTBa. Moiib. MonsipHas Macca. 3akoH
ABorajzipo. MosmsipHblii 00beM razoB. OTHOCUTENbHAS TUNIOTHOCTH ra30B. O0OBEMHBIE OTHOIICHUS
ra3oB IPU XUMUYECKUX PEAKIHSIX.

Baxkneiiimme kimacchl HEOPraHUYECKUX coequHeHwid. OKCHIABI: COCTaB, KIacCU(pUKAIIUAL.
OCHOBHBIE W KHUCJIOTHBIE OKcHUIbl. HoMeHkiarypa okcuaoB. PU3MYECKHME W XHUMHYECKHE
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE OKCUJIOB.

IMuapoxcunpl. Knaccudukamus ruapokcunoB. OcnoBanusa. Cocras. [llenoun u HepacTBopumMbie
ocHoBaHMA. HomeHknatypa. PuU3MYECKME M XHMHYECKHE CBOMCTBA OCHOBaHUMU. Peakuus
HelTpanuzanuu. [lonydyenue u npuMeHeHne ocHOBaHU. AM(OTEpHBIE OKCHUIBI U THIIPOKCH/IBI.
Kucnotel. CoctaB. Knaccudukarus. Homenknarypa. ®dusnueckue W XUMHYECKHE CBONCTBA
KHUCJIOT. BBITECHUTENBHBIN psii METAJIOB.

Comu. Cocras. Knaccudukanus. Homenknarypa. dusndeckue cBoiicTBa coseit. PactBopumocTtsb
coneit B Bojie. XuMHUECKHEe CBOMCTBa coseld. CriocoOsl monyueHus coneil. [[pumeHeHme cone.
I'eneTnueckast CBA3b MEXKy OCHOBHBIMH KJIACCaMU HEOPTaHWUYECKUX COEAMHEHUMN.



Jemoncrpanun. O3HaKoMIIeHHE ¢ 00pa3liaMy MPOCTHIX U CIOKHBIX BetlecTB. COCOObl OUHUCTKU
BEIECTB: KPHUCTAJUIM3ANMS, TUCTHIULIIHS, XpoMmaTtorpadus. ONbITH, MOATBEPKAAOIINE 3aKOH
COXpaHEHHUs MACChI BEUIECTB.

[Tomryuenue u coOupaHHWe KUCIOPOJa METOJIOM BBITECHEHHUS BO3Ayxa W BOJbl. OmpeneneHue
cocraBa Bo3ayxa. Komiekiust HeTH, KAMEHHOT'O YIJI U IPOAYKTOB UX MEePepadOTKH.
[Tonyyenue Bogopoaa B anmnapare Kurma, npoBepka BoJ0opoja Ha YHUCTOTY, TOPEHHE BOAOPOJIA,
coOupaHue BOAOPOa METOJOM BBITECHEHHUS BO3/lyXa U BOJbl. AHau3 BoJbl. CHHTE3 BOJBI.
3HAKOMCTBO C OOpa3lamMu OKCHJIOB, KHCJIOT, OCHOBaHMI W coyieil. HeWrpanmzamus ménoumn
KHCJIOTOM B IPUCYTCTBUU UHJIUKATOPA.

JlaboparopHble OMNBITEL. PaccCMOTpeHHE BEIIECTB C PAa3IMYHBIMH (PU3NICCKUMHU CBOWCTBAMHU.
Paznenenne cmecu ¢ momomipto marHuta. llpumepsl QU3MYECKMX M XUMUYECKUX SIBICHUU.
Peakuuu, wWUIIOCTpUPYIOUIME OCHOBHBIE NPHU3HAKM XapaKTepHbIX peakuuu. Paznoxenue
ocHoBHOTO KapOonara meau (II). Peakius 3amenieHus: Meiu Kene3om.

O3HakomiIeHHE C 00pa3laMu OKCUJIOB.

B3aumMopeiictBue Bogopoaa ¢ okcuaom meau (11).

OnBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHHH.

[TpakTrueckue pabOTHI

[TpaBmiia TeXHUKH O€30MACHOCTH MpH paboTe B XUMHUYECKOM KaOuHere. O3HAKOMIJICHHE C
71a00paTOPHBIM 000PYTIOBAaHUEM.

OuncTka 3arps3HEHHON TIOBapEHHOMN COJIH.

ITonyuenue u CBOWCTBA KUCIOPOJA

[Tonydyenue BOOOpOIa U U3YYEHHUE EI0 CBOMCTB.

[IpuroroBieHue pacTBOPOB COJIEH € ONPENEAEHHON MaCCOBOM J10JIE paCTBOPEHHOTO BELIECTBA.
Pemienne skcnepuMeHTANIBHBIX 3a7ad 10 TeMme «OCHOBHBIE KIJIACCHI HEOPTraHWYECKUX
COEIMHEHUI.

Pacuernrie 3amaun:

Brruncnenre OTHOCHTEIBHOW MOJIEKYJISIPHON Macchl BemlecTBa mo (opmyne. Borancnenue
MacCcOBOM JIOJIM 3J€MEHTa B XMMHMUYECKOM COEIMHEHUU. YCTaHOBJIEHHE MpocTeilimei Gpopmyssl
BEIL[ECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxneHnne maccoBOM J0JMM pPacTBOPEHHOIO BELIECTBA B pPAcTBOpE. BrlumcieHue Maccsl
PacTBOPEHHOTO BEIIECTBA M BOJIBI AJI IPUTOTOBIIEHUS PACTBOPA ONPEAEIEHHON KOHIIEHTPAIUH.
OO0BEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIHIX.

Bbrancnenus mo XUMUYeCKUM YPaBHEHHUSIM MaccChl, 00bEMa U KOJIMUYECTBA BEIIECTBA OJHOTO U3
MPOJIYKTOB PEAKIMU IO MAacC€ HCXOJHOTO BEIIeCTBa, OOBEMY WM KOJMYECTBY BEIIECTBA,
COJIEpKAIIEro ONpeaeIEHHYIO J0II0 TPUMECEH.

Paznen 2.

Ilepponnueckuil 3aKOH U MEPUOAUYECKAs cUCTeMa XUMUYeCKuX ieMeHToB .M. MeHneneesa.
Crpoenue aToma.

[lepBble MOMBITKM KiacCU(UKALUM XUMHUYECKUX 3JeMeHTOB. [loHATHE O rpynmax CXOAHBIX
2JIeMEHTOB. ECTeCTBEHHBIE CEMENCTBA IIETOYHBIX METAJUIOB M TaJoreHoB. biraropoaHsie rassl.
Ilepnonnueckuit 3axon J[.M1.Menneneesa. [lepuoanueckas cucreMa Kak €CTECTBEHHO — HAYYHOE
KJIacCU(pUKalMs XUMHUYECKUX 3JIeMEHTOB. TabnmuuHas (opma npeacraBieHus KiacCHUPUKAUU
XUMHYECKHX 3neMeHTOB. Crpykrypa Tabmuuel «llepuonuyeckas cucteMa XUMHUYECKUX
anementoB J[.M. MenneneeBa» (kopotkast ¢opma): A- u b- rpynmnsl, nepuonasl. Ousznueckuit
CMBICJI IOPSIIKOBOTO 3JIEMEHTa, HOMEpa NeproJia, HoMepa rpymisbl (71 2IEMEHTOB A-TpyTII).
CtpoeHue aToMa: ipo U IEKTpoHHas 0000uka. COCTaB aTOMHBIX s/I€p: MPOTOHBI U HEHTPOHBHI.
M3oTomsbl. 3aps aTOMHOTO s]Ipa, MaCCOBOE YHCII0, OTHOCUTEIbHAS aToMHas Macca. CoBpeMeHHast
(bopMynHpOBKa MOHATUS «XUMUYECKUH JIIEMEHT.



DneKTpoHHass 000J0YKa aToMa: MOHATHE 00 YHEPTETUUYECKOM YPOBHE (RJIEKTPOHHOM CJIOE), €ro
E€MKOCTHU. 3aIlOJIHEHUE JIEKTPOHHBIX CIIOEB Y aTOMOB 3JIEMEHTOB MIEPBOT0 — TPETHETO MEPUOIOB.
CoBpeMeHHast pOpMYITHPOBKA MEPHOTUIECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunbele noctwxkenus .M. MenpneneeBa: ucnpasieHue
OTHOCHUTEIIHBIX aTOMHBIX MAacC, MpeJCKa3aHue CYIECTBOBAHMS HEOTKPBITBIX JJIEMEHTOB,
MEPECTAHOBKH XUMUYECKUX 3JIEMEHTOB B IEpUOINYECKOM cucteme. JKu3Hb u aearenbHocTs .M.
Meunneneesa.

JleMoHCTpauu:

®dusnyeckue CBOWCTBA IIEIOYHBIX METAUIOB. B3aMMOIEWCTBHE OKCHIIOB HATpHs, MarHus,
docdopa, cepsl C BOIOH, UCCICOBAHUE CBOWCTB IMOJYYCHHBIX MPOAYKTOB. B3ammojeiicTue
HaTpusl U Kanus ¢ Bojoil. du3nueckue CBOMCTBA rajoreHoB. B3amMojelcTBue antOMUHUSA C
XJIOPOM, OpOMOM U HOJOM.

Paznen 3. Ctpoenue BermiecTna.

DNIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JeMEHTOB. OCHOBHBIE BHUIb XMUMHYECKOW CBS3H:
KOBAJICHTHAs HETMOJSIpHAs, KOBAJICHTHAs MOJIApHAsi, MOHHAs. BajleHTHOCTh 3JE€MEHTOB B CBETE
eKTpoHHOM Teopun. CtemneHb okucieHus. [IpaBuia omnpeneneHusi creneHed OKUCICHUS
3JIEMEHTOB.

Jemoncrpamuu: ComnocraBieHne pU3NKO-XUMUYSCKUX CBOMCTB COSTMHECHUN ¢ KOBAJICHTHBIMU U
MOHHBIMU CBSI3SIMHU.

COIAEPKAHUE
yueOHOro npeaMera XumMmmnu 9 Kiacca

(68uacoB)
IHoBTOpenune kypca xumuu 8 kiaacca (5 4). [lepuoanueckuii 3aK0H U epUOIUYECKast CUCTEMA
xuM. s1emeHToB JI. . MenpneneeBa B CBETE CTPOCHHS aTOMOB. XUMHUYeCKasi CBsA3b. CTpoeHue
BemecTBa. OCHOBHBIE KIIACChl HEOPraHUYECKHX COEAMHEHM: MX COCTaB, KIAcCH(pHUKaIUA.
OCHOBHBIE KJIAaCChl HEOPTaHUYECKHX COCAMHEHHWI: MX CBOWCTBA. Pacu€Tel Mo XMUMHYECKUM
YPaBHEHUSM.
Hemonctpanmu. Tabnumna «Buast cs3eit». Tadnuna « Tumsl KpUCTaTUTMUYECKUX PEIIETOKY
Pa3nen 1. Muoroo6pa3sue xumuueckux peakuuii (18 u).
Tema 1. Knaccuduxaruss XuMu4eckux peaxiuii (6 4)
Knaccudukanmst XuMHYeCKIX peakIuil, peakiiuyu COeUHEHN S, Pa3JI0KCHH S, 3aMEeIleHUs, OOMEHa.
OKHMCIHUTENBHO - BOCCTAHOBUTEIbHBIE peakuuu. OKHUCIHUTENb, BOCCTAHOBUTEIb, MPOLIECCHI
OKHCTIEHUs, BOccTaHOBNIeHUs. COCTaBlIeHWE YpPaBHEHMM OKHCIUTEIHHO - BOCCTAHOBUTEIHHBIX
peaxIuil ¢ MOMOIIBI0 METO/Ia NEKTPOHHOTO OanaHca.
TennoBsie 3 PEKTH XUMHUECKUX PEAKIHi. DK30TEePMUUYECKUAE U IHIOTEPMUUECKHIE PEAKITIH.
Tepmoxumuueckre ypaBHeHUs. CKOpPOCTb XMMHYECKUX peakuuil. DaxTopbl, BIUAIONIME Ha
CKOPOCTh XUMHUECKHNX peakiuid. [lepBoHavabHBIC TIPEACTABICHUS O KaTaIu3e.
Lemoncmpayuu. [Jemoncmpayus onvlmoe, 6bIACHANWUX 3A6UCUMOCMb CKOPOCMU XUMUYECKUX
peaxkyuii om pasiuyHulX aKkmopos.
Tabnuyer «Obpamumvle peakyuuy, «Xumuueckoe pasHogecuey, «CKOpOCmb XUMUYECKOU
peaxyuuy.
Pacuemmnvie 3a0auu. Pacuemul no mepmoxumuieckum ypasHeHUusM.
Ilpakmuueckan pavooma Nel. H3zyuenue e1uanusn ycioeuil npo6e0eHuUs XUMu4ecKoil peakyuu
Ha eé cKkopocmb.
O6parumbie peaknun. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.
Tema 2. DnekTponutndeckas guccouuanus (12 a)



XUMHYECKUE peaKkiuu, UAYIIHE B BOJHBIX pPaCTBOpax. DJNEKTPOJIUTHI U HEIIEKTPOIUTHI. OHBIL.
KaTtnons!l u annoHsl. ['naparHas Teopusi pacTBOPOB.

DNEKTPOIUTHYECKAs TUCCOLMALINS KUCIIOT, OCHOBaHU, cosieil. Ciiadble ¥ CHIIbHBIE JIEKTPOIUTHI.
Cremnenp quccoruanuu. Peakium MOHHOTO oOMeHa. Y CIOBHS MPOTEKAHUS PEeaKIMii oOMeHa 10
KOHIIa. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHHH B CBETE
NPEICTAaBICHUN 00 3IEKTPOIUTUYECKON AUCCOIMAIMN M OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX
peaxusx.

[TonsTHE O THIPONHU3E CONEN.

Pacuémei no ypasnenusam xum. peaxyutl, eciu 00HO U3 euyecmas 0aHo 8 U30bIMKe.
Hemoncmpayuu. Hcneimanue pacmeopos eewecmé Ha  INEeKMpPUdeckyro  nposoouMoCcmo.
HeuoiceHue UOHO8 6 I1eKMPULeCcKoM noJe.

Jlabopamopnvle onvimol. Peakyuu obmena medncoy pacmeopamu 31eKmpoarumos.
Ilpakmuueckasa paboma Ne2. Pewenue rxcnepumenmansvuvix 3zaoau no meme «Ceoiicmea
KUcaom, 0CHOBAHUI U cOJlell KaK 3J1eKmpoaumaosy.

Konumponovnaa paooma Ne 1 no memam «Knaccugpukayusa xumuyeckux peaxkyuily u
«Inekmponumuyeckan ouccoyuauuay.

Pa3znen 2. MHoroo0pa3ue BelecTB.

Tema 3. T'anorens! (4 1)

Hewmerannsl. [anorensl. IlonmoskeHne B TNEpUOAMYECKON CHUCTEME XUMHYECKHX D3JIEMEHTOB,
cTpoeHue ux aroMoB. HaxoxxaeHue B npupoze.

Ouznyeckue U XMMUYECKHEe CBOMCTBA rajoreHoB. [lodydeHne u mpuMeHeHre TajoreHoB. XJIIop.
dusnyecKue 1 XuMU4YecKue cBoiicTBa xjiopa. [Ipumenenue xaopa. XnopoBogopoa. Pusndeckue
coiictBa. [Tonydyenne. ConsiHas kuciaoTa u ee coiau. KauecTBeHHas peakius Ha XJIOPUJ — HOHBI.
PacnioznaBanue xnopuaoB, OpoMHI0B, HOJUI0B.

Hemoncmpayuu. @uzuueckue ceotlicmsa 2anozenos. Ilonyuenue x1o0pogodopoda u pacmeopenie
e20 6 gooe.

Jlabopamopuvie onvimel. Pacnoznaganue consHou Kuciomsl, Xa0puoos, 6pomuoos, uoouoos u
tooa.

Ilpakmuueckan paboma Ne 3. Ilonyuenue conanoit Kuciomeol u uzyuenue eé ceoiicme.

Tewma 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. [lonoxenne B epuoaUUECKON CUCTEME XUMUYECKHUX 3JIEMEHTOB, CTPOCHUE UX
atomoB. Cepa. Amnorponust cepbl. dusmueckne M XxuMHueckue cpoiicTBa. HaxoxneHnue B
npupone. Ilpumenenune cepel.  CepoBomopoxn. CepoBomopojgHasi — KUCIOTa M €€
conmu. KauectBenHas peakius Ha cynbdua- nonsl. Oxeup cepsl (IV).

Cepnas kucnotra. XUMHYECKHE CBONCTBA pa30aBIeHHON U KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI.
KauecTBenHast peakuus Ha cyib(paT- HOHBl. XUMHUYECKHE pEaKluu, JeXallue B OCHOBE
IIOJIyYEHUS CEPHOM KHUCIJIOTHI B IIPOMBILUIEHHOCTH. [[priMeHeHne CEpHOI KUCIIOTHI.
Hemoncmpayuu. Annomponus Kuciopooa u cepwvl. 3HAKOMCMEO ¢ 00paszyamu NPUpoOOHbIX
cynvduoos, cyrvghamos.

Jlabopamopuwie onvimul. Pacnosnasanue cynohuo-, cyrvghum- u cyrvghpam-uonos 8 pacmeope
Ilpakxmuueckas paboma. Pewenue sxcnepumenmanvhulx 3a0ay no meme «Kuciopoo u cepay.
Tewma 5. Azot u pochop (9 u)

A3zoT u docdop. [Tonoxenue B nepuoANYECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOEHUE UX
aTOMOB. A30T, (pu3nueckne M XMMHUYECKHUE CBOWCTBA, MOJyueHUe U npumeHeHue. KpyroBopor
azota B npupoje. Ammuak. dusnueckne U XMMHUYECKHUE CBOICTBA, MOIY4YEHHE, TPUMEHEHHUE.
Cosn aMMOHHMS. A30THas KHCJIOTA U €€ CBOMCTBA. OKUCIUTENIbHBIE CBOMCTBA a30THOM KUCIIOTHI.
[TonydyeHune a30THOW KHUCIOTHI B J1TAOOpAaTOpHH. XUMHUECKHE PEaKIMH, JIeXKallie B OCHOBE
MOJTyYEHUs @30THON KUCIIOTHI B TpoMbliieHHOCTH. [Ipumenenue. Comu. A30THbIE y10OpeHUs.
docdop. Annorponusi. Pusndeckue U xumudeckue cpoiictsa. Oxcun gocdopa (V). dochopnas
KHCJIOTA, €€ COJIH M yI0OpeHus.

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeoperue 6 ooe. O3naxkomienue ¢ oobpasyamu
NPUPOOHBIX HUMPAmos, ocghamos.



Jlabopamopuvie onwvimul. B3zaumooeiicmsue coneti ammoHusi co wenouamu. O3Haxomnenue c
asomuvimu u hocopHvimu yOobpernusmu.

Ilpakmuueckan paooma Ne5. Ilonyuenue ammuaka u uzyyenue e2o c60icma.

Pewenue 3a0au na onpedenenue maccosou (06bEMHOU) 00U 8bIX00A NPOOYKMA PearKyuu om
meopemudecKu 03MOACHO2O.

Tema 6. Yriepoa u kpemHui (8 u)

VYrnepon u kpemuuid. [lonoxkeHrne B MEPUOAMYECKONM CHUCTEME, CTPOCHUE aTOMOB. YTJIEpO..
Annorponusi. dusnyeckue W XUMUYECKHE CBOMCTBa yriepoja. AacopOrusi. YrapHblid ras.
VYrnekucnblid ra3. YroibHas KUciaoTa U ee conu. KauecTBeHHast peakuusi Ha KapOOHAT — HOHBI.
Kpyrosopor B npupoze.

Kpemunii. Oxcupn kpemuus (IV). KpemaneBas kucioTa u €€ CoJu.

Crexkiio. I{lemeHT.

Hemoncmpayuu. Kpucmannuueckue pewemku aimasa u epaguma. 3Haxomcmeo ¢ obpazyamu
NPUPOOHBIX Kapbonamos u cuaukamos. O3HaKoMAeHUue ¢ pa3IudHbIMU 6UoamMu MOnIued.
O3HakomeHue ¢ 8UdamMu cmekKia.

Jlabopamopnvlie onvimol. O3HAKOMAEHUE CO CBOUCMEAMU U B3AUMONDESPAUEHUAMU KAPOOHAMO8
u euopokapbonamos. Kauecmeennvle peaxyuu Ha kapOoHam- u CUTUKAM-UOHDL.

Ilpakmuueckaa paboma Ne6. Ilonyuenue oxcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacno3nasanue kapoonamoe.

Pewenue 3a0au na eviuucienue maccol Uiy 00bEMa NPOOYKMa peaKyuu no U36eCmHol macce uiu
00bEMY UCXOOHO20 Beecmaa, codepaicaueco npumecu.

Koumponsnas paboma Ne2 no meme «Hememannwy.

Tema 7. O6mue cBoiictBa MetamuioB (11 )

Meramnsl. [lonoxxeHne B NEPUOAMYECKON CUCTEME, CTPOCHHE aTOMOB. Merauideckas CBS3b.
Ousnyeckue CBOWCTBA. Psij aKTHBHOCTH METayuIOB. CBOMCTBAa MeTayuioB. OOmue crocoObl
nosyueHus. CruiaBbsl METaIJIOB.

[[{enounsle meTasbl. [lonoxxeHne B mepuognveckoil cucreMe, CTpoeHue aToMoB. Pu3nueckue u
xuMudeckue cBoictea. Ilpumenenne. Haxoxnenue B npupoe.

[[{enounozemenbHble MeTaIbl. [lomokeHHe B MEPUOAMYECKON CUCTEME, CTPOEHHUE ATOMOB.
®usnueckue M XUMHYeckue cBoicTBa. IIpumenenme. Haxoxnenume B mpupoxae. Marnuii u
KaJbIuil , UX BaKHEHIHe coennHeHus. JKeCcTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHEeHHUS.
Amomunuii. [lonoxeHne B NEpPUOAMYECKOM cHCTEME, CTpoeHHe aToMoB. (dDusnueckue Hu
xumudeckue cBoiictBa. I[Ipumenenue. Haxoxnenue B mpupoae. AMGOTEpHOCTh OKCHUAA U
TUAPOKCH/IA ATFOMUHHUS.

Kene3zo. [lonoxxeHne B IepUOANYECKON CUCTEME, CTPOCHHE aTOMOB. PU3HUECKUE U XUMHUUYECKHE
cpoiictBa. [Ipumenenne. Haxoxnenue B npupoae. BaxHelire cCOeAUHEHUS Kele3a: OKCUIBI,
ruapokcuabl U comu xenesa (I1) u xxenesa (I11). KauecTBeHHas peakiust Ha HOHBI.
Hemoncmpayuu. 3nakomcmeo ¢ obpazyamu 6axdCHeUwux coiel Hampus, Kaius, NpupooHblX
COeOUHeHUll Kanbyus, pyoamu dHcene3d, COeOUHeHUAMU AToMUnUs. B3aumodelicmaue wjeiounuix,
Weno0yHo3eMenbHbIX MEMA08 U antoMunus ¢ 6000u. Cocueanue dceneza 6 KUCIOpooe U Xope.
Jlabopamopnvie onvimul. Ilonyuenue 2uopokcuoa anoOMunus U 63aumMooelcmeue e2o ¢
kucromamu u wenovamu. Ilonyuenue euopoxcuoos sceneza(ll) u (Ill) u e3aumooeticmsue ux c
KUCIOMAamu U Weao4amu.

Ilpakmuueckasa paboma Ne7. Pewenue skcnepumenmanvuulx 3a0ay no meme «Memannwt u ux
COCOUHEHUAN.

Konumponsnas paboma Ne3 no meme «Qougue ce0iicmea memasniios

Pa3nes 3. KpaTrkuii 0030p BaskHelIIMX OPraHU4eCKUX BellecTB.

IIpeamer oprannueckod xumuu. Heopranumdeckue u OpraHWYeCKHE COEAVMHEHUS. YTIEPOJ —
OCHOBa XM3HHU Ha 3eMiie. OCOOCHHOCTH CTPOSHUS aTOMA YTIIepo/ia B OPTaHUYECKUX COSTUHEHHUSIX.
VYrneronoponsl. [IpenensHbie yrieBogopoasl. MeraH, 3TaH, nponadH. CTpyKTypHBIE (OpPMYITBI
YIJIEBOAOPOAOB. ['OMONOrHUecKuid psa NpeaeibHbIX YriaeBoA0poaoB. I'omooru. dusnueckue u



XUMHYECKHE CBOMCTBa MpeAeNbHbIX YIJIEBOJOPOAOB. Peaknuum ropeHue M 3aMeIlEHUS.
Haxoxnenue B npupone. [lpumenenue.
HenpenenbHuble yrieBogoponbl. DTHICHOBBIA pPsii HENPEAETbHBIX YIIIEBOJOPOJIOB. OJTHUIICH.
@u3nyeckue U XUMUYECKUE CBOMCTBA ATWieHA. Peakuusa npucoenuHenus. KauyecTBeHHbIE
peakuu. Peakius nonumepusanuu. [Homustunen. [Ipumenenue stuiexa.
ALICTUJICHOBBIN  psAJl HENpEeNeIbHBIX yIiIeBOAOpPoaAoB. AmueruieH. CBOICTBa alleTHIICHA.
[Ipumenenue.
[IpousBoaubie yrieBoopoaoB. Kparkuii 0030p OpraHMuYeCKHX COEIUHEHUN: OJHOATOMHbBIC
CUpThl, MHOrOaTOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CI0KHBIE 3(DUPBI, KHUPBI, YIIIEBODI,
AMUHOKUCJIOTHI, Oenku. Pons 6€TKOB B opranmusme.
[TonsiTue 0 BBICOKOMOJEKYJSPHBIX BemlecTBax. CTpyKTypa IMOJMMEPOB: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb ToJTUuMepu3aud. [[oMHITUIICH, TOTUITPONTHIIEH, TOTUBUHIIIXJIOPH/I.
Hemoncmpayuu. Mooenu monexkyn opeanuyecKux coeOuHeHutl, cxemol, madIuybsl.
Topenue y2ne6000po0o6 u oonapysicerHue npooyKmoa ux 20peHusl.
Obpa3zyvl Heghbmu u NPOOYKMo8 ux nepepabomu.
Buoeoonwvimul no ceoticmeam oCHOBHbIX KIACCO8 8eujecms.
Pacuemnvie 3a0auu. Ycmanosnenue npocmetiwieti popmynvl geuecmea no Macco8blM 00AM
91eMEHMO8.

TEMATHYECKOE INTAHUPOBAHHUE (mo pa3aenam)

8 kaacc.
Ne | HaumenoBanue pasaena | KoauvecrBo | Konurpoasubie | Jlaboparopn | IlpakTuyu
n/ 4acoB padoThI ble padoThI ecKue
1 padoThI
1 | IlepBoHauanbHbIC 22 1 7 2
XUMHUYECKHE MMOHSATHS
2 | Kucnopon 5 1 1
3 | Bomopon 3 1 1
4 | Boga. PactBOpbl 8 1 1
5 | KonmuuecTBennsie )
OTHONICHUSI B XUMUU
6 | Baxreiimue Ki1acchl 12 1 8 1
HEOPTaHUYECKUX
COECTUHEHUN
7 | [lepuoanueckuii 3akoH U | 6
CTpOEHHE aTomMa
8 | Crpoenue BemiecTna. 7 1
XUMUYECKas CBA3b.
WUroro: 68 4 17 6
9 Ky1acc
Ne/n | HaumenoBanme | KoamuectBo | Kontpoabhnsie | Jladoparopubie | [IpakTtuyeckue
pasaeina 4acoB padoThI padoThI padoThI
1. [ToBTOpEHME 5 1
Kypca XuMuu 8
KJlacca
2. MHuoroo6pasue 18 2 2
XUMHYECKHX
peakuuii




IIOHATHUSA

3. Mmuoroo6pa3ue 38 1 5
BEIIECTB
4, Kpatkuii 0630p 7 -
BOKHEHIINX
OpPraHUYECKUX
BEIIECTB
Hroro 68 4 7
TemaTnveckoe IIIAHUPOBAHUE
y4eOHOro npeamera « XuMus» 8 Kiace
No Tema ypoka Kou-Bo
Jac.
IlepBoHaYa/IbHbIe XHMHUYECKHE MOHITHSA 22
1 | IIpenmer xumuu. BemectBa u ux cBOMCTBA. 1
JI/O Nel: PaccMoTpeHHE BEIIECTB € Pa3IMIHBIMU (PU3NYECKUMU CBOMCTBAMH.
2 | Mero/ipl MO3HAHUS B XVMHH. 1
3- | [Ipaktuueckas padora Nel. [Ipuémsl Oe3omacHoii paboTsl ¢ 000pyAOBaHUEM U 2
4 | BemectBamu. CTpOCHHE IJIAMEHH.
5 | Yucrele BelecTsa 1 CMECH. 1
JI /O Ne2: Pa3nenenne cMecu ¢ MOMOIIBI0 MarHUTA.
6 | I[Ipaktuueckas pabota Ne 2. OuncTka 3arpsi3HEHHON OBapEHHOM COJIH. 1
7 | dusnyeckue U XUMUYECKUE SBICHUS. XUMUYECKUE PEaKIIUU. 1
JI/O Ne3: Tlpumeps! ¢u3. sBIeHUH (pacTupaHue caxapa B CTyIIKe, HarpeBaHUe
CTEKJITHHOU TPYOKH).
JI/O Ne4: Tlpumepbl XUM. SIBICHUN (FOpEHHE CBEYM, NMPOKAINBAHUE METHOU
MIPOBOJIOKH, B3auMoJieicTBUE MIENoUn ¢ ¢/¢, CepHON KHUCIOTHI C XJIOPUIOM
Oapust 1 T.11.).
8 | ATOMBI, MOJIEKYJIbl M HOHBI. 1
9 | BemecTBa MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHSI. 1
10 | [IpocTeie U COXKHBIE BEIIECTBA. XUMUYECKHE SJIEMEHTHI. 1
JI/O Ne5. O3nakomiieHue ¢ 00pa3liaMu IPOCTHIX U CIOXKHBIX BEIIECTB.
11 | 3HaKu XUMHUYECKUX DJIEMEHTOB. 1
12 | OtHOCHTENTBEHAS aTOMHAs Macca 1
13 | 3aK0H TOCTOSIHCTBA COCTABA BEILECTB 1
14 | Xumunueckue ¢popmyinbl. OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca. 1
15 | MaccoBast 1011 XUMHUUYECKOTO DJIEMEHTA B COEIUHEHNH. 1
16 | BaneHTHOCT, ~ XMMHYECKHUX  dJIeMEHTOB. OmpeleneHne  BaJeHTHOCTH 1
9JIEMEHTOB 110 (OpMYITaM OMHAPHBIX COCAMHEHUI.
17 | CocraBieHue XUMHUECKUX (popMy1 OMHAPHBIX COEMHEHHH MO BaJICHTHOCTH. 1
18 | ATOMHO-MOJIEKYJIIpHOE YUeHHe. 3aKOH COXPAHECHHUS MAcChl BEIIECTB. 1
19 | Xumnueckue ypaBHEHHSL.
20 | Trrbl XUMUYIECKUX PEAKITHH. 1
JI/O Ne6: Paznoxenue ocHoBHOro kapoonata menu (II)) (manaxura).
JI/O Ne7: Peakius 3aMelieHUs] MEIH JKEIE30M
21 | IloBropenne u o0600meHne mo TemMe «llepBoHaUaIbHBIE XWMHUYECKHE 1




22 | KontponbHas pabGora Nel mo Tteme: «llepBoHayambHbBle XHMHYECKUE 1
TTOHSITHSI.

Kucaopon 5

23 | Kucnopos, ero o61iasi XapakTepUCTHKA, HAXO0XKJIEHNE B IPUPOJIE U MOTyUCHHUE. 1

24 | CpoiictBa kucnopona. Oxcuzapsl. IIpumenenune. KpyroBopoT kuciopoma B 1
npupoje. JI/O Ne§: O3nakomiieHne ¢ 00pa3aMu OKCHIOB.

25 | Tlpaktuueckas pabora Ne3. IlomyueHue u CBOHCTBA KUCIOPOA. 1

26 | O30H. AJuTOTpOIIHS KUCIOPOIa 1

27 | Bo3nyx u ero cocras. 1
Boaopon 3

28 | Bogopona, ero oOmiasi XxapakTepUCTHKA, HAXO0XKJICHHE B TIPUPOJIE, TOJIYICHUE 1

29 | CpoiicTBa ¥ MPUMEHEHHE BOJIOPO/IA. 1
JI/O Ne9: BzaumopeiictBue Bogoposa ¢ okcugom meau (11)

30 | [Ipaktuyeckas padora Ned. «IlomyueHue BoOJOpO/a U HCCIEAOBAHUE €TO 1
CBOWCTB» 8u
Bopaa. PacTBopshl.

31 | Bopa. 1

32 | XuMHUUYeCKHe CBOMCTBA M IPUMECHEHHUE BOJIBI. 1

33 | Boga — pactBoputenn. PacTBoOpBI. 1

34 | MaccoBasi 10JisI paCTBOPEHHOTO BEIIIECTBA. 1

35 | Pemienue pacuetHoix 3amau «HaxoskaeHHME MaccoBOM JOMH PacTBOPEHHOTO 1
BEIIeCTBa B pacTBOpe. BrIdmcieHne Macchl PaCTBOPEHHOT'O BEIIECTBA M BOJIBI
JUIS IPUTOTOBIICHUS] PaCTBOPA ONpPEAeIEHHOM KOHIIEHTPALIUN)

36 | [Ipaktuyeckass pabora Ne5. [lpuroroBineHwe pacTBOpPOB COJICH C 1
oTpeieNIeHHOM MacCOBOM J0JIei pacCTBOPEHHOT'O BEUIECTBA

37 | TloBTOpenue u obobmeHne o TeMam «Kuciopomy, 1
«Bonopon», «Boxa. PactBopbI».

38 | KonrpompHas pabora Ne 2 mo Temam «Kucmopon», «Bomopom», «Bopa. 1
PactBOpBI».

KosnyecTBeHHbIE OTHOLIEHHS] B XUMHH 5

39 | Mosp — euHMIIA KOJTMYECTBA BemecTBa. MonsipHas macca. 1

40 | BpruncneHus 1o XMMHYECKUM YPaBHEHUSIM 1

41 | 3akoH ABoraapo. MossipHblif 00beM I'a3oB. 1

42 | OTHOCHTENbHAS TIJIOTHOCTH Ta30B 1

43 | OObeMHBIC OTHOIICHHS T'a30B IPU XUMHUYECKUX PEAKIIHIX 1
Ba:kHeiinue Kaaccbl HEOPraHNYECKUX COeIMHEHUI 12

44 | Okcupapl:  knaccudukamnusi, HOMEHKJIATypa, CBOWCTBa, MOJYy4YEHUE, 1
npumenenue. JI/O Ne 10: B3anmoielicTBiie OCHOBHBIX OKCHJIOB C KHMCJIOTAMHU.

45 | 'mapokcuasl. OcHOBaHMSA: KiIacCU(UKAINS, HOMEHKJIATYpa, TOJTyUYeHHE. 1

46 | XuMudeckue CBOMCTBA OCHOBA-HHUM. 1
JI/O Nell: CpoiicTBa pacTBOPUMBIX M HEPACTBOPHUMBIX OCHOBaHMH.

JI/O Nel2: B3aumoeicTBHe IEIOUEl ¢ KUCIOTaAMH.
JI/O Nel3: B3anmopelcTBIE HEPACTBOPHUMBIX OCHOBAHHH C KUCIIOTaMHU.
JI/O Nel4: Paznoxkenue rugpokcuna meau (I1) nmpu HarpeBanuu

47 | AmdoTtepHbIe OKCHIBI H TUAPOKCHUIBL. 1
JI/O Nel5: B3aummopeiicTBue THAPOKCHAA IIMHKA C PacTBOpaMU KHCIOT U
LIETIOYECH.

48 | Kucnotsl: cocraB, KiaccuuKaims, HOMCHKJIATypa, MOJy4YeHHue KUCIIOT. 1

49 | Xumudeckue CBOMCTBa KUCIOT. 1

JI/O Nel6: JleiicTBHE KHCIIOT HA MHANKATOPHI.




JI/O Nel7: OTHOLIEHNE KUCIIOT K METAJLJIaM.

50 | Conm: knaccudukaiys, HOMEHKIATypa, CIOCOOBI MOTyYeHUS 1
51 | CpoiicTBa coieit 1
52 | 'enetnueckas CBsSI3b MEXJAY OCHOBHBIMHM KJIACCAMHU HEOPraHMYECKUX 1
COCIMHEHU I
53 | IIpaktrueckas padora Ne6. PemieHne sKCHEpHMMEHTAIBHBIX 3a/a4 IO TEME 1
«OCHOBHBIE KJIACCHI HEOPTAHNYECKUX COCTUHCHHID)
54 | TloTopenune u 00o00IIeHHE MO0 TeMe «BakHelme KIacCchl HEOPraHUIECKUX 1
COCIMHECHUI»
55 | KontponpHas padora Ne3 mo teme: «OCHOBHBIC KIIACCHI HEOPTAaHHMUYECKUX 1
COCTUHEHUIN.
IlepuoanyecKuii 3aKOH H CTPOEHHE aTOMA 74
56 | Knaccudukanuss XaMUYECKHX AJIEMEHTOB. 1
57 | llepnonnuecknii 3akon 1. . Menneneena. 1
58 | Ilepnonuueckas TabauIa XUMUYCCKUX DJIEMEHTOB 1
59 | Ctpoenne aroma. CoctaB aTOMHBIX siiep. M30ToIbI. 1
60 | Pactipenenenue 3J€KTPOHOB IO YHEPTETHYCCKUM YPOBHSIM. 1
61 | 3nauenue nepuoanyeckoro 3akona. Hayunsie noctuxenus 1. 1. Menneneena 1
62 | KontponbHas pabota o reme «Ilepuoanveckuii 3aKoH U CTPOEHHE aTOMAay. 1
CTtpoeHue BelllecTBa. XMMHYECKAS CBA3b. 64
63 | DIEeKTPOOTPHUIIATETLHOCTh XMMHUECKUX DJIEMEHTOB 1
64 | KoasentHas cBs3b. [lonspHast 1 HeNoJIsspHasi KOBAJICHTHBIC CBS3H 1
65 | MonHas cBsi3b 1
66 | BaienTtHOCTh M cTemeHb OKucieHudA. l[lpaBuna ompeneneHus creneHen 1
OKHCJICHHS DJIEMEHTOB
67 | IToBropenue u o6o01IEHNE 1
68 | toroBass KOHTpOJIbHAs paboTa 1
9 kiacc. 2 H.4.
No Tema ypoka Kon-Bo
yac.
IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Kiiacca 54
1 | [lepuoanyeckuii 3aKOH U EpPUOINYECKasi cUCTeMa XUM. aieMeHToB /1. U. 1
MeHeneeBa B CBETE€ CTPOCHHS] aTOMOB
2 | Xumudeckas cBs3b. CTpoeHHe BElIeCcTBa 1
3 | OCHOBHBIE KJTACCHI HEOPTAHMYECKUX COCTMHEHUI: HX COCTaB, 1
KJacCupuKanus
4 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN: X CBOMCTBA 1
5 | Pacuérhl mo XMMHYECKUM ypaBHEHUSIM 1
Pasznen 1. MHoroo0pa3ue XuMHYECKHX PeaKIui 184
6 | Tema 1. Knaccugpurayus xumuuecxkux peaxyutl (6 u) 1
OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKITUH.
7 | Peakuum coeuHEHUs, Pa3I0KEHUS, 3aMEIICHHS] 1 OOMEHa C TOYKH 3PCHUS 1
OKHCJICHUS U BOCCTAHOBJICHHUS.
8 | TermmoBoit 3pheKT XUMUUECKUX PEAKIIHA. DK30 - U DHIOTEPMUICCKHE 1

peaKkiyu.




9 | CkopocTh XUMHYECKHX peakiuii. [lepBoHaYanbHbIe MPEACTaBICHUS O 1

KaTajause.

10 | HpaxkTuyeckas padora Nel.MU3ydyeHue BIAMSIHUSA YCJIOBUI MPOBeIeHUs 1
XHMHMYECKOH pPeaKlMi HA eé CKOPOCTh.

11 | O6paTumble 1 HeoOpaTHMbIe peakiuy. [IoHATHE 0 XUMUYECKOM 1
PaBHOBECHHU.

12 | Tema 2. Dnexmporumuyeckas ouccoyuayus (12 4) 1
CyHIHOCTH npoliecca AEKTPOIUTHYECKOM TUCCOLUAIUH.

13 | DnekTponuTUYeCcKast AUCCOIMAIINS KUCIOT, OCHOBAHUN U COJICH. 1

14 | CiaGbie 1 CHIIbHBIC MJIEKTPOIUTHI. CTEICHb AUCCOIUAIINH. 1

15- | Peakiiuu HOHHOTO OOMEHA M YCI0BUS uX npotekanus. J1.O. Ne 1. Peaxyuu 2

16 | obmena mescoy pacmeopamu 31eKmpoIUmos

17- | XumMuueckue cBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUI B 2

18 | cBete mpencTaBieHU 00 YMEKTPOIUTHIECCKON JUCCOIMALIIH U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKITUSIX.

19 | 'maponus conei. 1

20 | IIpakTuyeckas padora Ne2.Pemenue ykcnepuMeHTAIbHBIX 33124 M0 1
Teme «CBoiCTBa KHCJIOT, OCHOBAHHUIA M COJIeil KaK 3JIEKTPOJHTOBY.

21 | Pacuémul no ypagueHusm Xum. peaxkyut, eciu 00OHO U3 eeujecms 0aHo 8 1
uzovimKe.

22 | O6obmeHne u cucteMaTu3anus 3HaHui o reMam «Knaccudukanus 1
XUMHYECKHX PEAKIU» 1 «DNEKTPOIUTHYECKAS TUCCOIMALIUS.

23 | KonTpoJabHasi padora Ne 1 mo temam «Kiaccnpukanuss XHMHIECKHX 1
peakuuii» U «JIeKTPOTUTHYECKAS THUCCOLHALIUY.

Pasnen 2. Muoroo6pa3ue BeniecTn 404

24 | Tema 3. I'anocenwvl (4 1) 1
OO6mras xapakTepucTuka HemeTawioB. [lookeHue raJoreHoB B
NepUoIM4ecKoil TabauIe U cTpoeHre ux aToMoB. CBOICTBa, OJIYYEHUE U
MPUMEHEHHE TajioreHoB. Xiop. JI. O. Ne 2. 3nakomemaso ¢ obpazyamu
NPUPOOHBIX COCOUHEHUTI HeMeMAl08 (X1opudamu, cyibpuoamu
cynbhamamu, HUMpamamu,)

25 | X710poBOIOPO/I: MOJYyYEHHE U CBOMCTBA. 1

26 | Constaast kuciota u e€ conmu. JL.O. Ne 3. Kauecmeennas peakyusi Ha X10puo- 1
UOH

27 | MpakTuueckasi padora Ne3. ITosryueHune coJisiHOI KUCIOTHI H H3yUYeHHE 1
eé¢ CBOJNCTB.

28 | Tema 4. Kucnopoo u cepa (6 u) 1
[TonoxeHne KUCI0poia M Cepbl B IEPUOANYECKON CUCTEME XMMHYECKHX
2JIEMEHTOB, CTpoeHHe nX aToMoB. Cepa.

29 | CepoBogopon. Cynbdumsl. 1

30 | Okcun cepsl (IV). Ceprucrast KMCI0Ta M €€ COJH. 1

31 | Oxcup cepsr (VI). CepHas xkucnora u €€ conmu. J1.O. Ne 4 1
— HeKOmMopble XUM. COUCMBA CEPHOL KUCTIOMDbI,
- KAYeCmeeHHAas peakyusi Ha CyibGam-uox

32 | OxucnuTenbHble CBONCTBA KOHIICHTPUPOBAHHOM CEPHON KHUCIIOTHI. 1

33 | llpakTuyeckas padora Ne4. Penenne 3kcnepuMeHTAIbHBIX 337124 MO 1
Teme «Kuciaopoa u cepay.

34 | Tema 5. Azom u ¢pocgpop (9 u) 1
[Tonoxenue azora u pocdopa B NEpUOINIECKOI CHCTEME XUMUYECKUX
3JIEMEHTOB, CTPOCHHUE UX aTOMOB. A30T: CBOMCTBA U TPUMEHEHUE.

35 | AMMuak. Pusnyeckre U XuMHUecKue cBoiictea. [lonydyeHue u npuMeHeHue. 1




36 | [IpakTuueckas: padora NeS. [TosryueHne aMMuaKka U U3y4eHHne €ro 1
CBOMCTB.
37 | Conu ammonust. JI O. Ne 5. Pacno3nasanue KamuoHo8 amMmoHUs. 1
38 | Pewenue 3a0au na onpeoenenue maccosoi (00EMHOU) 001U 8bIX00A 1
NPOOYKMA peakyuu om meopemuyecku 03MOHCHO20
39 | A30THas KUCIIOTA. 1
40 | Conm a30THOM KUCIIOTHI. A30THBIE yI00pEHUsI. 1
41 | dochop. Amnorponus hochopa. CroiictBa hochopa. 1
42 | Oxcun docdopa (V). @ochopnas kucinora u e€ conu. Dochopubie 1
ynoopenus. JI. O. Ne 6. 3nakomcmeo ¢ MuHepanibHbiMu yO0OOpeHUuImMu
43 | Tema 6. Yenepoo u kpemnuti (8 u) 1
[TonmokeHue yriepoia ¥ KPEMHHSI B IEPUOUICCKON CUCTEME XUMHUYECKHX
9JIEMEHTOB, CTPOCHUE UX aTOMOB. YTIEpOJ.
44 | Yrapublii ra3, CBOWCTBA, GU3NOJIOTHUECKOE JICHCTBUE HA OPTaHU3M. 1
45 | Yrnekucnslii ra3. YronpHas Kuciora u e€ conu. KpyroBopot yrieposa B 1
npupoje. JI. O. Ne 7. Pacno3nasanue kapboram - UOHOS.
46 | IlpakTuyeckasi padora Ne6. [losryuenue oxkcuaa yriaepoaa (IV) u 1
H3yuyeHHe ero cBoiicrB. PacnoznaBanue KapooHATOB.
47 | Kpemuuii u ero coenunenus. CuiarkaTHasi IpOMBIIUIEHHOCTD, JI. O. Ne 1
8. IIpupoouvie cunuxamoi
48 | Pewenue 3a0ay Ha 8bIYUCTIEHUE MACCHL UTU 00BEMA NPOOYKMA PeaKyuu no 1
U38eCmHoOU macce unu 06vEMY UCXOOHO20 BeUECmBd, COOEPHCAULe20
npumecu
49 | O6o061IeHNE U cucTeMaTU3aud 1o reMe «Hemeraaabny 1
50 | KourpoabHasi pagora Ne2 nmo Teme «HemeTamib. 1
51 | Tema 7. Obwue ceoticmea memannog (11 u) 1
OO6mias xapakTepucTuka MeTaiuioB. @uznueckue cBoiicTBa. CriyiaBbl
metauioB. JI. O. Ne 9. 3uakomemeo ¢ obpazyamu Memanios u cniaos
(paboma c Konrnekyuamu)
52 | Haxox/1eHre MEeTalIoB B MIPUPOJIE U OOIIHE CIIOCOOBI UX MOTYYECHHUS. 1
[Tonsitue o metamtypruu. JI. O. Ne 10. BoimecHenue o0no2o memanna
Opyeum U3 pacmeopa coiu
53 | XuMuveckne CBOMCTBA METAIUIOB. DJIEKTPOXUMHUYECKHIH PsIl HATIPSHKEHUH 1
METAJIJIOB.
54 | lllemoyHbIC METAJIIBI. 1
55 | Maruuii. Hlenoyno3zemenbHbie MeTaIIbL. JKECTKOCTh BOABI M CIIOCOOBI €€ 1
yCTpaHEHHUsI.
56 | Amromunmii. Haxoxaenne B pupoje. CBoricTBa amomunus. J1. O. Ne 1
11. 3nakomcmeso ¢ coeduHeHUAMU ANIOMUHUSL
57 | XKeneso. Haxoxnenue B mpupose. CBOMCTBa xeme3a. 1
58 | Coenunenus xenesa. JI. O. Ne 12. 3nakomecmao ¢ pyoamu dcenesa 1
59 | IlpakTuueckasi padora Ne7. Pemenne 3xcnepuMeHTAIbHBIX 32124 110 1
Teme «MeTasljibl M UX COeINHEHUs».
60 | O0o6mEeHue u cucremaru3anusa no treme «O0IMe CBOWCTBAa METAJLIOB)) 1
61 | KoutpoabHas pa6ora Ne3 mo Teme «O01IMe cBOHCTBA METAIIOBY 1
62 | OGo0maronuii ypok 1o Kypcy XuMuu 9 kinacca 1
63 | MToroBasi KOHTpoJibHasi padoTa Ne 4. 1
Pa3nes 3. KpaTkuii 0030p BaskHeilIIMX OPraHu4YeCKHX BellecTB Su
64 | Oprannyeckas XuMHS. 1
65 | YraeBonmopoasl. JI. O. Ne 13. 3naxomcmeo ¢ yeném, Heghmoiro, npoOyKmamu 1

nepepabomku
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Kucnopoaconepkamune opraHMuecKue COeTUHEHNS: CITUPTHI, KApOOHOBBIE
KHCJIOTBI, CJIOXKHBIE 3(DUPBI, JKHUPBI, YIIIEBOJBI.
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AMuHOKHUCIIOTHL. benku.

68

ITonumepsl.




