AHHOTanus K padoyeit mporpamme mo xumuu 174 11 kiacca

Pabouas mporpamma cpeanero o0iiero o0pa3oBaHus MO0 XMMUU COCTABIIEHA HA OCHOBE
deaepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa o0I1ero oopasoBanus. B
HEel Tak)Ke YUYWTBHIBAIOTCS OCHOBHBIE HJEeM M monoxeHus I[IporpamMmbl pa3BUTHS U
(dhopMUpOBaHUS YHUBEPCAIbHBIX YYE€OHBIX ICHCTBHM ISl CpeaHEero (TMOJHOT0) OOIIEero
o0pa3oBaHUs.

B paloueii mnporpamMMe NpeayCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHUOB
JESTENBHOCTH 00y4YaeMbIX, MPEACTABICHHBIX B MpPOrpaMMax Jyisi HA4albHOTO OOIIEro u
OCHOBHOT0 001iero obpazoBanusi. CoaepkaHue HaACTOsIIEH pabouyelt mporpammbl UMEET
0COOEHHOCTH, OOYCIIOBJICHHBIE, BO-TIEPBBIX, MPEIAMETHBIM COJEPKAHHUEM U, BO-BTOPBIX,
MICUXOJIOTMYECKUMU BO3PACTHBIMH OCOOCHHOCTSIMU 00y4YaeMBbIX.

[Ipn wm3yyeHUM XUMHH BEIYyIIYIO POJIb UIPaeT IO3HaBaTeNbHAS AESITEIbHOCTD.
OcHoBHbIE BU/IBI YUYEOHOU AEATEIHLHOCTH OOYYaIOUIMXCS HAa YPOBHE YUYEOHBIX NEHCTBHIA
BKJIFOYAIOT YMEHHUE XapaKTepU30BaTh, OOBACHATH, KIACCU(PUIIUPOBATh, BIAJAETh METOJaAMHU
HAy4YHOTO TO3HAHUSA, TOJHO U TOYHO BBIPAXaTh CBOM MBICIH, apTyMEHTHUPOBATH CBOIO
TOUKY 3peHusi, paboTaTh B IpyMIe, MPEACTABIATh U COOOIIATh XUMUUECKYI0 HHPOPMAIIIO
B YCTHOH M MUChMEHHOU (hopMax u ap.

Omna w3 3aga4 OOydYeHHS B CPEAHEH INKOJIE — TIOATOTOBKA OOYYArOIIUXCS K
OCO3HAaHHOMY ¥ OTBETCTBEHHOMY BBIOOpPY >KM3HEHHOTO W MPO(EeCCHOHATIHHOTO IMYTH.
OOyuaromuecs: TOMKHBI HAYUYUTHCS CAMOCTOSITENIbHO CTABUTD LIENTU U ONPEIENIATh IMyTH UX
JOCTHXKEHUS, WCIIONb30BaTh MPUOOPETEHHBIA B IIKOJIE OMBIT AEATEILHOCTH B PEaTbHOU
KU3HHU, 32 paMKaMH y4eOHOTO Tpoliecca.

CornacHo 00pa3oBaTeIbHOMY CTaHJApTy, T[JaBHBIE UeaU CpeoHezo o0duiezo
00pa3zoeanusn COCTOST B:

1) ¢dbopmMupoBaHHUHU LETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHMSIX, YMEHUSIX U CIIOCO0AX IEATEIbHOCTH;

2) mpUOOpPETEHUH  OMbITA  PA3HOOOPA3HOW  JCATEIBHOCTH, ONbITA [O3HAHUA |
CaMOTIO3HAHMS;

3) MOATOTOBKE K  OCYIIGCTBJICGHWUIO  OCO3HAHHOTO  BBIOOpA  HMHIMBHIYaJTbHOMN
o0Opa3oBareabHON Uiu MpodhecCuOHANbHOU TPACKTOPHUH.

Bonpmiol Bkmaag B JOCTIKEHHE ITUX el cpeaHero obmero oOpa3oBaHUS BHOCHT
u3yyeHue Xumuu, KOTopoe pu3BaHo odecneyums.

1) ¢dbopmMupoBaHHE CHCTEMBl XUMHUYECKUX 3HAHUN KaK KOMIIOHCHTA €CTECTBEHHO-HAYYHOMN
KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOMIUXCS, WX HMHTCIUICKTYalbHOC W HPABCTBEHHOC
COBEPILIECHCTBOBAHUE, (POPMUPOBAHUE Y HHUX SKOJOTHYECKU 1eJ1ecO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOM EATEITHLHOCTH,

3) BBIpaOOTKY y OOYYarOIIMXCS MOHMMAHHS OOINECTBEHHOW MOTPEOHOCTH B Pa3BUTHU
XUMUH, a Takxke GOPMHUPOBAHUE Y HUX OTHOILIEHUS K XUMHUH KaK K BO3MOXHOU o0nactu
OyyIiei MpaKkTUIECKOM NeITeTbHOCTH;

4) dopmupoBaHHE yMEHHs 0OE30MACHOT0 OOpaIlleHHs C BEIIECTBAMH, MCIOJIb3YyEMbIMU B
MMOBCETHEBHOM KU3HH.

Llenamu uzyuenus xumuu ¢ cpeoneil wiKone A6IAAIOMCA.

1) dopMupoBaHHEe y ydamuxcsi YMCHHS BUJICTh M IMOHUMATh IICHHOCTh OOpa30BaHWI,
3HAUUMOCTh XUMHUYECKOTO 3HaHHUS Ui KaXXJOro YelOBEeKa, HE3aBUCHUMO OT €ro
npodeccuoHaIbHON NeATeNbHOCTH; YMEHHs pa3nuyaTh (akThbl U OLEHKU, CPAaBHUBATh



OILICHOYHBIC BBIBOJIbI, BUACTh UX CBSI3b C KPUTEPUSIMHU OILICHOK U CBSI3b KPUTEPHUEB C
onpenenéHHON CUCTEMOU IIEeHHOCTeH, (hOopMyITUpOBaTh 1 OOOCHOBBIBATh COOCTBEHHYIO
MO3ULIUIO;

2) dopMuUpOBaHHE Yy YYAIIMXCS ILEJIOCTHOTO MPEICTABICHUS O MHPE W POJM XMMHUHU B
CO3JIaHUM COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHHBI MHUpA; YMEHUS OOBSICHATH
O0OBEKTHI U TIPOIIECCHI OKPYKAIOMIEH JECHCTBUTEIHPHOCTH — MPHUPOIHOM, COIUATBHOM,
KyJbTYPHOH, TEXHHUECKOH CPEJIbl, UCITOJIB3YS JJISI TOr0 XUMUYECKUE 3HAHYIS,

3) npuoOpeTeHre 00ydJarONUMUCS OIbITa PA3HOOOPA3HOM IEATEIIBHOCTH, OTIBITA TIO3HAHHUS
U CaMOIIO3HAHUSA, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMMEIOIINX
YHUBEPCATHHOE 3HAUYCHUE IS PAIMYHBIX BHJOB JCSITEILHOCTA, — HABBIKOB PEIICHUS
npoOieM, TPUHATHS PEIICHWH, TOWUCKa, aHaimm3a U o0paboTKu HWHGPOpPMAIINH,
KOMMYHUKATUBHBIX HaBBIKOB, HAaBBIKOB H3MEPCHMI, HABBIKOB COTPYJIHHYECTBA,
HaBBIKOB O€30ITaCHOTO OOpaIeHHs C BEIIECTBAaMHU B MIOBCETHEBHOM KU3HH.

HOpMaTI/IBHaH OCHOBaA ITPpOTrpaMMbl

1. 3akon P® «O06 obpazoBanum»

2. Ilpuka3z MunuctepctBa o0pa3oBanus U Hayku Poccuiickoit denepamuu ot 31 nexadpst
2015 r., Ne1577 «O BHecenuu nusmeHeHuil B @enepanbHblid rocyapCTBEHHbBIN
o0Opa3oBaTeIbHBIN CTAaHAAPT OCHOBHOTO OOIIETO 00pa30BaHMs, YTBEPKACHHBINA TPUKA30M
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit deneparum ot 17 nexadps 2010 r. N
1897.

3. [Ipuka3 MunuctepcTBa oopazoBanus u Hayku Poccuiickoit denepammu ot 17 nexadps
2010 1. N 1897 (3apeructpupoBan MunuctepcTBoM roctuninu Poccuiickoit denepannm 1
despais 2011 r., peructparnonnsiii Ne19644) "OO6 yTBepkIeHUN (QenepalbHOTOo
roCyZIapCTBEHHOTO 00pa30BaTENLHOTO CTaHIapTa OCHOBHOTO 00IIIEro 00pa3oBaHUs,

4. Ilpuka3z MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit deneparuu ot 29 gexadpst
2014 r., Ne1644 (3apeructpupoBan MunuctepctsoM roctuninu Poccuiickoit @eaepannu 6
depans 2015 r., peructparmonasiii Ne 35915)

5. Iloctanosnenue IIpaBurensctBa Poccuiickoit @enepanuu ot 5 aBrycra 2013 1., Ne661
«IIpaBuina pa3zpaboTku, yTBEpKIeHUS (peepabHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/JapTOB ¥ BHECEHUS B HUX U3MEHEHUIN»

6. «TpeboBaHus K CTPYKTYpEe OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanuss» ®I'OC ocHoBHOTO 001IeTO 00pa3zoBanus, pasaen I, mynkr 18.2.2 Ilpukaza
MunucrtepcTBa oOpa3zoBanus U Hayku oT 17.12.2012 Ne 1897,

7. Ilpuka3z MunnctepcTBa oopazoBanus U Hayku Poccuiickoit denepamnuu ot 17 mas 2012
roja Ne 413 «O0 yTBepkaeHuu (henepanbHOro rocyJapcTBEHHOr0 00pa30BaTeIbHOTO
CTaHAapTa CpeaHero (IOJHOTr0) O0IIero 00pa30BaHUsy.

8. CrtaHzmapT OCHOBHOTO 00IIero oOpa3oBaHUS MO XUMHUHU (U3 MPHIOKEHUS K MPUKa3y
Muno6pazoBanust Poccuu ot 05.03.04 Ne 1089)

9. YueOnsii tutan ['BOY COIII Ne352.

10. OcHoBHas o6meoopaszoBatenbHas nporpamma ['bOY COILI Ne 352



Ilnanupyemble pe3y/ibTaThl 0CBOEHHS YUeOHOT 0 mpeaMeTa « XUuMM»

JleATenbHOCTh yuuTelIsl B OOYyYCHHHM XUMHUM B CpEOHEH IIIKOJe JOJDKHA OBITh

HaIlpaBJICHA HAa JOCTHUKCHHC O6y‘laIOIHI/IMI/IC${ CICAYIOIIUX JIUYHOCHIHBIX PE3)/IbINAMm 086 .

1)
2)

3)

4)

B IICHHOCTHO-OPHEHTAIIMOHHON cdepe — oco3Hanue POCCUHUCKOW TpakIaHCKOU
WJEHTUYHOCTH, NATPUOTU3MA, YyBCTBA TOPAOCTH 33 POCCUICKYIO XUMHUYECKYIO HAYKY;
B TpyIoBOH cdepe — 2omosHocmb K OCO3HAHHOMY BBIOOpY JajbHeMIen

o0pa3oBaTeIbHON TPACKTOPHUU WIIH TPYIOBOH EATEIBHOCTH;

B IMO3HABATEIPHON (KOTHUTHUBHOW, MHTCILICKTyalIbHOM) chepe — ymenue ynpaBisiTh
CBOCH NO3HABATEILHOU JCATEIBHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00pa30BaHUIO,
B TOM 4YHCJICE C€aMOOOpa30BaHUIO, Ha MPOTSHKEHUU BCEH JKHM3HM, CO3HATEIIBHOC
OTHOIIIGHWE K  HENPEePhIBHOMY  OOpa30BaHUI0  KaK  YCJIOBHIO  YCICIIHOM
mpo¢heCCHOHATLHON 1 00IIIECTBEHHOM JAEATEILHOCTH;

B cdepe cOepeKeHUs 3I0POBbSI — npuHAmue U peanu3ayus IMEHHOCTEH 310pOBOTO U
Oe3omacHoOro obpasa XKU3HHU, Henpusmue BPEIHbIX TPHUBBIYEK (KypEeHHS, YIIOTPeOIeHUS
aJIKOTOJISI W HApKOTHMKOB) HAa OCHOBE 3HAHMM O TOKCHYECKOM H HApPKOTHYECKOM
JICHCTBUY BEIIICCTB;

Memanpeomemnuvimu pe3yibmamamu OCBOCHHS BBITYCKHUKAMHU CpPEIHEH IIKOJIBI

KypCa XUMHH ABJIAIOTCA:

1)

2)

3)

UCNOIb306aHUe YMEHAN W HABBIKOB PA3JIMYHBIX BUIOB MIO3HABATEIHLHOW JCATEIHLHOCTH,
npumMeHeHue OCHOBHBIX METOJOB TIO3HAHUA (CHUCTEMHO-UH()OPMAIIMOHHBIA aHAIU3,
HaOroIeHue, U3MEpEHue, NpOBENEHHE  JKCIIEPUMEHTA, MOJICITMPOBAHHUE,
WCCIICIOBATEILCKASL JICATEIBHOCTD) JUIS U3YYCHHUS Pa3IMYHBIX CTOPOH OKPYKAOIIEH
NeCTBUTEIHHOCTH;

6ladeHue OCHOBHBIMH HMHTEIUICKTyIbHBIMH OmepanusMu ((pOpMyTUpOBKA THIIOTES,
aHalM3 M CHUHTE3, CPABHCHHWE M CHCTEMaTH3alus, 000OIIEHHWE W KOHKPETH3aIlus,
BBISIBJICHUE TIPUIMHHO-CIICJICTBEHHBIX CBSA3EH U TIOUCK aHAJTIOTOB);

no3HaHue 0ObEKTOB OKPYIKAIOIIETO MUPA OT OOIIETO Yepe3 0COOEHHOE K eIMHUYHOMY;

4) YMeHue BblIBUI'aTb NACHU U OIIPEACIIATh CPCACTBA, HGO6XOI[I/IMBI€ AJI UX peaJin3aliiu,
5) ymerue OIPCACIATL HCIU U 3aladu ACATCIIbBHOCTH, BI)I6I/IpaTB cpeacTtBa pcain3alnun

6)

LN U IPUMEHSTh UX HA MPAKTHKE;
UCNONIb308aHUe PAZTUYHBIX HCTOYHUKOB IS TOJYYCHHS] XUMUYECKON HH(POpPMAIINH,
MOHMMAaHUE 3aBUCHUMOCTU COJIep>KaHusl W (HOpMBI TMpeAcTaBlIeHHUss WHGOPMALUU OT
1eseil KOMMYHHMKAIMU U aJipecaTa;

7) ymeHue TPOMYKTUBHO OOINATHCS W B3aUMOJICHCTBOBATH B TIPOIECCE COBMECTHOU

8)

NESTENbHOCTH, YUYUTHIBATh MO3UIUHU JPYTUX YYACTHUKOB JCSATEIBHOCTH, 3P(HEKTUBHO
paspemaTb KOH(QIUKTHI,

20MOBHOCMb U CIIOCOOHOCTh K CaMOCTOSITETbHOW HH(OPMalMOHHO-TIO3HABATEIbHON
NEeSATENbHOCTH, BKJIOYash YMEHHUE OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX
uHpopManuy, KpPUTUYECKH OLIEHMBaThb W  HMHTEPIPETHUPOBATH  MHGPOPMAIIHIO,
MOJIy9aeMYI0 U3 Pa3IMYHbIX HCTOYHHUKOB;

9) ymenue WCHOJB30BaTh CpPEACTBA WHPOPMAIMOHHBIX M  KOMMYHHKAIIHOHHBIX

texHosoruii (manee — WKT) B pelieHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7ad C COOJIIOJICHHEM TpeOOBaHUN DJPrOHOMHUKH, TEXHHUKHU
0€30MacHOCTH, TUTHEHBI, PECypcoCcOEepeKeHUs, MPABOBBIX M ATHUUYECKUX HOPM, HOPM
nH(pOpMAITMOHHOM 0€30MacHOCTH;



10)enadenue SI3IKOBBIMU CPEIICTBAMH, B TOM YHCJIC M S3bIKOM XUMHH — YMCHHE SICHO,
JIOTUYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHUS, HUCIIOJIb30BATh a/IeKBATHBIE SI3IKOBBIE
CPEICTBA, B TOM YHCIIE U CUMBOJIbHBIE (XUMUYECKHE 3HAKU, (DOPMYJIbl U YPABHEHHS).
Ilpeomemnuvimu pe3yromamamu W3y49eHWS XUMHH Ha 0a30BOM YpPOBHE Ha CTYNCHH

cpeaHero oo1ero o0pa3oBaHus SABISIOTCA:

|. B mo3HaBaTenbpHOU chepe
1. 3nanue (nonumarnue) U3y4EHHBIX MOHATUH, 3aKOHOB U TCOPHUH;

2. ymenue  ONHCHIBATh  JIEMOHCTPAllMOHHBIE U  CAMOCTOSITENIbHO  MPOBENEHHBIC
AKCIIEPUMEHTBI, HCTIONb3YS IJIsl ATOI0 €CTECTBEHHBIN (PYCCKUM, POJHOMN) SI3BIK U SI3BIK
XUMUH,

3. ymenue xnaccuUUUpPOBATh XUMHUYECKHUE AJIEMEHTBI, IPOCTHIE U CJIOXHbIE BEILIECTBA, B
TOM 4HCI€ W OpraHUYecKHe COEAMHEHUS, XUMHUYECKHE peaklUd 10 pa3HbIM
OCHOBAHHUSIM;

4. ymenue XapakTepuU3OBaThb HU3YUYECHHbIE KJIACChl HEOPraHMYECKHMX M OpPraHUYEeCKUX
COEIMHEHUN, XUMUYECKUE PEAKIUY;

5. 2omogHOCcmb TMPOBOJAUTH XMMHUYECKHI JKCIIEPUMEHT, HaOMIOAaTh 32 €ro MPOTEKAHHUEM,
(bUKCHPOBATh PE3yNbTAaThl CAMOCTOATEIBHOTO M JIEMOHCTPUPYEMOIO JKCIEPUMEHTA U
JIeJ1aTh BBIBOJIBI;

6. ymenue GopMyIMpOBaTh XUMHUYECKHME 3aKOHOMEPHOCTH, MPOTHO3MPOBATH CBOMCTBA
HEM3YUYEHHBIX BEIIECTB M0 aHAJIOTUX CO CBOMCTBAMH M3yUCHHBIX;

7. nouck UCTOYHUKOB XUMHUECKON MHPOpMAIUH, MOTyYeHHEe HEOOX0AUMOIN HH(POpMAIIH,
e€¢ aHanmM3, W3rOTOBIEHUE XHUMHYECKOTO HWH(POPMAIIMOHHOTO TMPOAYKTa U  €ro
MpE3eHTalINS;

8. 61adenue o0s3aTeNbHBIMU CIPABOYHBIMU Matepuanamu: llepuonndeckoit cuctemoii
XUMHUYECKUX 3JIEMEHTOB . . Menaeneena, Ta0IHUIIEH PAacTBOPUMOCTH,
ANEKTPOXUMHUYECKAM PSAJIOM HAIMPSIKEHUN METAJJIOB, PSIOM 3JEKTPOOTPHUIIATEIIBHOCTH —
JUISL XapaKTEPUCTUKU CTPOCHMSI, COCTaBa U CBOMCTB aTOMOB XMMHUYECKHUX AJIEeMEHTOB |—IV
MEPHOJIOB U 00Pa30BAHHBIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB;

9. ycmamnoenenue 3aBUCMUMOCTH CBOMCTB M TNPUMEHEHUS BAXKHEWIINX OPTaHMYECKHX

COEIMHEHUN OT UX XMMHUYECKOTO CTPOEHUS, B TOM YHUCIE U OOYCIOBJIEHHBIX XapaKTEpPOM
ATOTO CTPOEHUS (MPEACIbHBIM WM HETPEAEIbHBIM) U HAIMYUEM (YHKIIMOHAIbHBIX TPYIIIL;

10. moodenuposarue MONEKYJ1 HEOPTAHUIECKUX U OPTAHUYECKUX BEIIECTB;

11. nonumanue XUMHUYECKOM KapTHUHBI MHUpa KaK HEOThEMJIEMON YacTU IEJOCTHOM
Hay4YHOU KapTUHBI MUPAa;

Il. B IIEHHOCTHO-OpUEHTAlIMOHHOW cepe — auanuz WU oyewka TOCICACTBUNA IS
OKpY’Karolienl cpenbl ObITOBOM M TPOU3BOJCTBEHHOM JEATEILHOCTH YEJIOBEKA,
CBSA3aHHOM C MPOU3BOICTBOM U MEPEPAOOTKON XUMUYECKHUX MTPOTYKTOB;

I1l. B TpymoBoii chepe — nposedenue XUMUIECKOTO IKCTICPUMEHTA; pa3eumie HaBBIKOB
y4eOHOM, MPOEKTHO-UCCIEAOBATENLCKOM UM TBOPYECKOM  JEATEIBHOCTH MPH
BBITIOJIHEHUU MHAUBUIYAJILHOTO MIPOEKTA 10 XUMHUH;

IV. B cdepe 3m0poBoro 00pasza KU3HU — coO.I00eHUe TIPaBUIl O€30MacHOT0 OOpaIeHUS
C BEIlIECTBAMHM, MaTeprajgaMu; OKa3aHUE MEePBOI MOMOIIY MPU OTPABJICHUIX, 0KOTaxX
U TpaBMax, MOJyYCHHBIX B pe3yjbTaTe HapyUICHUS MPaBUJI TEXHUKU O€30MaCHOCTH
MIpH paboTe ¢ BEIIECTBAMHU U JaOOPaTOPHBIM 000PYI0BAHUEM.



Conepxxanne yueOHoro npeamera «Xumus» B 11 kiaacce
0a30BbIil YyPOBECHb

CrtpoeHnne BenecTn

OcHoBHBIE cBeJeHMs 0 cTpoeHMH aTtoMa. CTpoeHue aTtoma: SApO U AJIEKTPOHHAas
oOonouka. M3otonbl. Xumuueckuii snemeHT. bosbiioit agpoHHBIN KoJutaiinep. YpoBHU
CTPOEHUS BEILECTBA.

Iepuoanueckasi cucrema xumu4yeckux 3iemeHtToB /. U. MenpaesneeBa B cBere
yueHusi 0 ctpoeHuu aroma. Ousnyeckuii CMbICI HOMEPOB: JIEMEHTA, IEPUOJIA, TPYIIIHI.
BaneHTtHble 3JIEKTPOHBI. DJEKTpPOHHAasT KOHQUIYypalus aTroMoOB. 3aKOHOMEPHOCTH
U3MEHEHMSI CBOMCTB D3JEMEHTOB B IMepuodax M TIpynmnax. OJIEKTPOHHBIE CEMENCTBa
XUMUYECKUX 3JIEMEHTOB.

®duiaocopckue o0ocHOBbI o0mHOcTH Ilepuoguyeckoro 3aKkoHa M TeOpHH
XHMHYECKOro crpoenus. [Ipeanoceuiku otkpeiTus Ilepuonnueckoro 3akoHa U TeOopuu
XUMHUYECKOI0 CTpOeHHs. Poyib JMYHOCTH B HMCTOPUM XUMHUHU. Poib NpPakTUKU B
CTAHOBJICHWH U PA3BUTHUH XUMHUYECKON TEOPHUHU.

HNonnass xumuveckasi CBAA3b M MOHHbIC KPHUCTAJIMYEeCKHe peméTku. KaTnoHsl Kak
MPOJYKT BOCCTAHOBJIEHHMSI aTOMOB METAJUIOB. AHMOHBI KaK INPOJYKT OKHCJIEHHUS aTOMOB
HeMeTauioB. MOHHAas XUMUYEeCKas CBSI3b M MOHHAs KpHUCTauInyeckas pemeérka. Monsl
IIPOCTHIE U CIIOKHBIE.

KoBajieHTHast XuMH4YecKasi CBA3b. ATOMHbIE M MOJICKYJISPHbIe KPUCTAIHYECKUE
pemiéTtkn. KoBaneHTHass HENOJsIpHAas M TOJSIpPHAs CBSI3H. ODJEKTPOOTPULIATEIIBHOCTb.
KpatHocts koBasmeHTHOW CBs3u. OOMEHHBIM W JOHOPHO-AaKIENTOPHBIM MEXaHU3MBI
o0pa3oBaHHs KOBAJEHTHBIX CBsA3€il. lloJmsipHOCTH CBSI3M M TOJSPHOCTH MOJIEKYJIBIL.
MonexkyasipHble U AaTOMHbBIE KPUCTAIUTMYECKUE PEIIETKU.

Merajuinyeckast ¢Bsi3b. MeTauIM4eCKue KPUCTATUIMYECKUE PEETKU. MeTtamnmmueckas
XUMHYECKas CBSI3b: HOH-aTOMBI U JJIEKTPOHHBIN ra3. @u3n4ecKrue CBOMCTBA METAJUIOB U UX
MIPUMEHEHHUE Ha OCHOBE 3THX CBOMCTB. CIUIaBbl YEPHBIE U IIBETHEHIE.

Boxopoanasi xumuveckasi cBsi3b. BoiopoiHas xuMu4yeckasi CBSA3b: MEKMOJIEKYJIIpHAs
Y BHYTPUMOJIEKYJIsIpHasd. 3HaU€HUE BOJOPOJAHOMN CBA3U B IPUPOJE U KUZHU YEJIOBEKA.

Homumepsl.  IlosmmMepsl, WX  NOJy4YEeHHE:  PEaKUMM  MOJMMEpHU3ALUMUA U
nosimkoHaeHcanuu. ITnactmaccesl. Bonokna. Heoprannueckne nonuMepsl

JucnepcHble cucteMbl. JlucriepcHble CUCTEMBI: AucriepcHas ¢da3za U JUCTIEPCUOHHAs
cpena. Knaccudukanus AUCHEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO U MO pa3Mepy
yactull ¢a3pl. ['pyboaucrnepcHble  CHUCTEMBI: 3MYJbCHH, CYCHEH3UH, a3pO30JH.
ToHKOOUCTIEPCHBIE CUCTEMBI: 301 U Tesin. CUHEPE3HUC U KOATyJIsLHUs.

Jlemoncmpayuu. Paznuunbie ¢opmbl  [lepuonnyueckoit  CUCTEMBI  XUMHYECKHX
anemeHnToB J[. M. MenneneeBa. Monenb KpUCTaUIMUECKOM PEIIETKM XJIOpUIA HATPUS.
OO0pa3ipl MUHEPATIOB C MOHHOW KPUCTAJUIMUECKOW PEHIETKOM: KalblUTa, rajliTa, MOACIN
KPUCTAJUIMYECKUX PEIIETOK «CyXOro JbAa» (MM MOJa), aiMasa, rpadguta (Uau KBapla).
Monens mMomsipHoro o0béma raza. OOpasibl pa3IMYHBIX AUCIIEPCHBIX CHCTEM: SMYJIbCHUM,
CyCIEH3MH, a3po3oiel, reneit u 3osei. Koarynsuus. Cunepesuc.

Jlabopamopnvie onvimbi. MoaenupoBaHHE  METAUIMYECKOW  KPUCTAIUIMYECKOU
pemérku. Jlenatypauus 6enka. [lomyuenue smysnbcun pactureiabHoro macna. [lomyuenue
CYCIIEH3UU «M3BECTKOBOI0 MOJOKay». [lomydyeHne KoJIIOuIHOrO pacTBOpa KypuHOTo Oenka
Y UCCJIEIOBAHKUE €TI0 CBOMCTB C TOMOIIBIO JTa3€PHOMN YKa3KH.

XuMHUYeCKHE peakuu



Kinaccnpukanusa xumudeckux peakumid. Peakiuu 6e3 u3MeHeHUs cOCTaBa BEIIECTB:
aloTponu3anud U uoMmepuzanuu. [Ipuunnsl amnorponuu. Knaccudukanus peakuuii mo
YHUCIIy U COCTaBy PEareHTOB U MPOJYKTOB U MO TeIioBoMY 3¢ ¢ekTy. TepMoxumuyeckue
YPaBHEHHUSI pEAKIUH.

Cxopocth xuMu4Yeckux peaknuii. CKOpocTb XMMHUYECKOH peakuuu u (pakTopsl eé
3aBUCHUMOCTH: IMPUPOJA PEAarupyrolMxX BEIIECTB, IUIOMIAAb WX CONPHUKOCHOBEHUS,
TeMIepaTrypa, KOHUEHTpauus M Hauuuue Karanuszatopa. Karamms. @DepMeHTHI.
NHruoutopsl.

XuMHnYecKkoe paBHOBecHe U crOco0bl ero cMemenusi. Obpatumeie peakiuu. OO0mas
XapaKTepUCTUKA PEaKkUMU CUHTE3a aMMHaKa M YCIOBHS CMEUICHUS pPaBHOBECUS
IPOU3BOJICTBEHHOIO ITPOLIECCA BIPABO.

I'mapoaus. IM'maponn3 HeoOpaTuMBIA 1 00paTuMbIil. Tpu cirydas ruaponausa coseid. Ponb
TUApoIn3a B 0OMEeHe BenlecTB. Polib Tiapon3a B S HEPreTHIECKOM OOMEHE.

OKHCIUTEeILHO-BOCCTAHOBUTE/IbHBbIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. OKHUCIIEHUE U BOCCTAHOBIJICHHUE. DJIEKTPOHHBIN OasiaHC.

JJIeKTPOJIN3 PacCIVIaBOB U pacTBOpoB. IIpakTHYeckoe MpUMeHeHHE JIEKTPOJIH3A.
I"anpBanomnactuka. ['aneBanocrerus. Pagpunuposanue.

Jlemoncmpayuu. DK30- W IHAOTEPMHUYECKUE peakuu. TerioBble SIBICHUS NpU
PAaCTBOPEHHUH CEPHOM KHUCJIOTHI U aMMHAYHOW CEJUTPbI. 3ABUCUMOCTh CKOPOCTH PEaKLHH
OT MPUPOABI BEIIECTB HA MPUMEPE B3ANUMOJECUCTBUS PACTBOPOB PA3IUYHBIX KHCIIOT
OJIMHAKOBOW KOHLEHTpAllMM C OJMHAKOBBIMM KyCOYKaMu (TpaHyslaMH) LMHKAa U
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, >KeJie3a) C PACTBOPOM COJITHOM
KHCIIOTHL. B3auMopeiicTBue pacTBOPOB CEPHOM KHUCIOTHI C PacTBOpaMU THUOCYJb(darta
HaTpHs Pa3IUYHON KOHIIEHTPALUU U TeMIlepaTypbl. Mojienb KUmsmero cios. Paznoxxenue
MEepPOKCHAa BOJOPOJAa C TIOMOIIBI0 HEOPraHMYECKUX KaTalau3aTopoB (colied xenesa,
MON/Ia KallKs) U IPUPOTHBIX OOBEKTOB, COJIEPKAIINX KaTanasy (ChIpoe MsICO, KapTO(eb).
[Ipocreiiliine OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIMU: B3aUMOJCHCTBUE IIHMHKA C
COJITHOM KHCJIOTOW M xkene3a ¢ cyibparom meau(ll). Moaens snexrponusépa. Mopaensb
ANEKTPOJIM3HON BaHHBI JJIS1 TOJTYYEHHUS ATTFOMUHUS.

Jlabopamopnwie onvimui. 1lpoBeneHue peakuui, UAYIIUX A0 KOHIA, MO MPaBUIY
Bbeprounne. PaznoxxeHue nepokcuaa BoJOpoAa ¢ MOMOIIBIO THOKCcHIa Mapradia. CMellienue
pasHoBecust B cucteme Fe®* + 3CNS™ < Fe(CNS);. McrbITanne HHIMKATOPAMH CPEIbI
pPacTBOPOB COJIEM pazIuMyHBIX TUNOB. BiaumopeiictBue pactBopa cynbdata meau(Il) c
KEJIE30M U TUAPOKCUIOM HATPUSI.

Ilpakmuueckasa padoma. PenieHne SKCIEPUMEHTAIBHBIX 337a4 10 TeMe «XHUMHUYEeCKas
peaKuus».

BemecTBa U MX CBOMCTBA

Mertamnbl. O6mue ¢usnueckue cBoiicTBa MertamioB. Kiaccudukanus MeTamioB B
TexHuke U xumuu. OOLme XMMHUYECKHE CBOMCTBA METAJIOB. Y CJIOBUSI B3aUMOJICHCTBUS
METAJJIOB C PACTBOPAMH KHCIIOT U COJIe. MeTaimoTepMusl.

Hemerasuibl. baaropoanbie raspl. Hemeramnel kak okucnurenu. Hemerauisl kak
BOCCTAaHOBUTENH. Ps1 anexTpooTpuiarenbHOCTH. IHEpTHBIE Uiu 6J1aropoIHbIE Tas3hl.

Kucinorsl Heopranmyeckue m opranmuyeckue. KucioTel ¢ TOUKM 3peHHS aTOMHO-
MOJIEKYJISIDHOTO y4yeHHUsA. KHCIOTBI ¢ TOYKM 3pEHHS TEOPUU BJIEKTPOIUTHYECKOU
aucconuany. KucaoTbl ¢ TOYKM 3peHHsl MPOTOHHOM Teopuu. OOIME XUMHUYECKHE
cBoiicTBa kucnot. Kitaccudukanus KUcior.



OcHOBaHUs HEOPraHM4Yeckue U oprannyeckre. OCHOBaHMS C TOYKH 3PEHUS aTOMHO-
MOJIEKYJIIpHOTO y4eHHsl. OCHOBaHMSI C TOYKM 3PEHUS TEOPUU DIIEKTPOIUTHUECKOU
mucconranu. OCHOBaHUSI C TOYKM 3pEHUS MPOTOHHOW Teopuu. OOIIME XUMUYECKUE
cBoiicTBa ocHoBaHui. Knaccuduxaius ocHOBaHHIA.

AMQoTepHbIe coeJMHEeHUs HeOPraHN4YecKne U opranudeckue. AMQoTepHbie OKCHUIbI
u ruapokcunbl. llomydenne u cBOMCTBA aM(OTEPHBIX HEOPTAHUYECKUX COCAUHEHHI.
AMMHOKHUCIIOTBI — aM(OTepHble OpraHuvecKkue coenuHeHus. llenTuapl W menTUAHAS
CBSI3b.

Comm. Knaccuduxanus coneil. 2KéctkocTs Bozbl U criocoObl €€ ycTpaneHus. [lepexon
KapOoHarta B ruipokapOoHart u oopatHo. OOIIMe XUMUYECKHUE CBOMCTBA COJIEH.

Memoncmpayuu. Komnexuuss meraimnoB. Komnexkuuss HemeraiwioB. B3anmonaeincrsue
KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MeIbI0. Bemblka TepMUTHON cMecu. Bembiiika
YEPHOro IMopoxa. BeITECHEHHWE TallOr€HOB W3 WX PAacTBOPOB JPYTHMMH TaJOr€HAMH.
B3anmonelictBue napoB KOHUEHTPUPOBAHHBIX PACTBOPOB COJIIHOW KHCIOTBI U aMMMAKa
(«apiM  0e3 oruHs»). [lomyueHme ammuaka u u3ydyeHue ero cBOMCTB. IlomyueHue
aMm(oTepHOTO0 THAPOKCHAA M H3y4YeHHE ero CBOWCTB. [lomydeHuwe >XECTKOHW BOABI WU
YCTpaHEHUE €€ )KECTKOCTH.

Jlabopamopnvie onvimer. 1loilydyeHue HEpacTBOPUMOIO THAPOKCHMIAA U €ro
B3aMMOJECUCTBUE C KUCIOTOM. MccnenoBaHnne KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOU U
YKCYCHOM KHCIIOT KaleJIbHbIM METOJIOM TpH UX pa3daBieHuu BojOH. Pasnuunbie ciiydan
B3aMMOJICHCTBUSL PACTBOPOB COJIEM QJIIOMUHHS CO IIEJIOYBIO. YCTPAHEHHUE KECTKOCTU
BO/IBI.

Ilpaxmuueckaa paboma. Penienue >KCEpUMEHTANBHBIX 3a/1a4d 10 Teme «BelecTBa u
UX CBOMCTBay.

XH¥MHUS M COBPEMEHHOE 00111eCTBO

Xumuyeckasi texHosorus. IIpom3BoacTtBo amMmMuaka M MeTaHoJia. XHUMHUYECKas
TEXHOJOTUsA. XUMUYECKUE IPOLIECCHI, JIEKAIMEe B OCHOBE IPOM3BOJICTBA aMMHAaKa H
MeTaHoya. XapaKTepUCTUKa TUX mporieccoB. OOMIMe HAyYHbIE MPUHIUIBI XUMHYECKOTO
MIPOMU3BO/JICTBA.

XumMHuyeckasi TrpPpaMOTHOCTb KaK KOMIIOHEHT o0meil KyJabTypbl 4ejl0BeKa.
MapkupoBKka yNakOBOYHBIX MAaTE€pUajoB, JJIEKTPOHMKM M  OBITOBOM  TEXHUKH,
AKOJIOTMYHOTO TOBApa, MPOJAYKTOB MUTAHHUS, STUKETOK 10 YXOy 33 OJCKIOM.

JHemoncmpayuu. Monenb NPOMBIIUIEHHOW YCTaHOBKHM IIOJIYYEHHUsI CEPHOM KHCIIOTHI.
Mopenb KOJOHHBI CHHTE€3a aMMuaka. BuaeodparmMeHTsl U ciaiiibl O CTENEHU
AKOJIOTMYECKON YHCTOTHI TOBApa.

Jlabopamopnuie onvimal. V13yueHne MapKUpOBOK Pa3IMYHBIX BUIOB IIPOMBIIIJIEHHBIX U
ITPOIOBOJILCTBEHHBIX TOBAPOB.



NupopmannoHHO — MeTOAMYECKOE o0ecrieueHue

Y4eOHO-MeTOAUYECKHUE CPeICTBA 00yYeHH s
YMK «Xumus. 11 kiaacc. bazoBblil ypoBeHb»
1. O. C. I'abpuensia, Xumus. 11 kinacc. ba3oBblil ypoBeHb. YUeOHUK.
2. O. C. I'abpuensu u np. Xumus. 11 xknacc. bazoBelit ypoBenb. Metoanueckoe nocooue.
3. O. C. Tl'abpuensn, C. A. CnankoB. Xumus. 11 xknacc. bazoBbiii ypoBeHb. PaGouas
TETPaJb.
4. O. C. Ta6puensn, N. B. Tpurybuak. Xwumms. 11 kmacc. ba3oBwiii ypoBeHb.
[TpoBepouyHBIC U KOHTPOJIHHBIE PAOOTHI.

HNurepHeT-pecypcesi:

HHTepHET-pecypchbl HA PYCCKOM SI3bIKE
1. http://www.alhimik.ru TIpencraBneHsl cienyromue pyOpUKU: COBETHI a0UTYypUEHTY,
YUUTEII0 XHMHH, CIPABOYHHK (OUeHb Ooublas moaOOpKa TaOiMII M CIPaBOYHBIX
MaTepHaioB), BecEnasi XUMHUS, HOBOCTH, OJIMMIIMA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX
UCTOPUYECKHX CBEIICHHIA)
2. http://www.hij.ru/ Xypuan «Xumust ¥ KHU3Hb» MOHITHO U 3aHUMATEIHLHO PacCKa3bIBaeT
000 BCEM MHTEPECHOM, YTO IPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.
3. http://chemistry-chemists.com/index.html DnexrpoHHbiii )KypHaT «XHUMUKA U XAMHS.
B kypHanme TpeiCTaBICHO MHOXKECTBO OINBITOB [0 XUMHH, COJCPKHUTCS MHOTO
3aHUMAaTeNIbHOM WH(OpPMAIUU, TO3BOJISIIONICH YBJI€Yh YYEHHKOB HKCIIEPUMEHTATHHOU
YaCThIO TIPEMETA.
4. http://c-books.narod.ru Jluteparypa o xumum.
5. http://1september.ru/. Xypuan «IlepBoe CeHTAOps» I yuuTeneil U HE TOJIbKO. B HEM
NPE/ICTABICHO OOJBIIIOE KOJMYECTBO PA0OT YICHUKOB, B TOM YHCJIC U HCCIICA0BATEIBCKOTO
XapakTepa.
6. http://schoolbase.ru/articles/items/ximiya BcepoccuiicKuii IMIKOIBHBIA IMOPTad  CO
CCBUIKaMHU Ha 00pa30BaTe/IbHbIC CANTHI [0 XMMHUHU.
7. www.periodictable.ru CoopHuk ctaTeilt 0 XUMUYECKUX 3JIEMEHTaX, HIUTFOCTPUPOBAHHBIN
IKCIICPUMECHTAMH.

HNHuTepHeT-pecypc HA aHTJIMHCKOM SI3BIKE
http://webelementes.com. ConxepKUT HUCTOPUIO OTKPHITHS M OINKCAHHE CBOWCTB BCEX
XMMHUYECKHX JJIEMEHTOB. bByner mone3eH misi OOyYaromuxcsi B SI3BIKOBBIX IIKOJAX H
KJaccax.
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