MHOACHHUTEJIbHAS 3AIIMCKA
PaGouast mporpamma yuednoro npeamera «XMMUS» cocraBiena B COOTBETCTBHUH C:

— ®epepanpabiM 3akoHOM «O0 06pa3zoBanuu B Poccuiickoit @enepamumy» ot 29.12.2012
Ne 273 ct.2, 1.9,

— ®epaepanbHBIM KOMIOHEHTOM IOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB
Ha4aJIbHOTO OOIIET0, OCHOBHOT'O 00IIEero U cpeaHero (TI0JHOT0) 0011ero oopa3oBaHus,
YTBEPXKACHHBIN NpukazoM MunuctepcrBa oOpasoBanus Poccuiickoit denepaunu ot 5
mapta 2004 r. N 1089 ¢ nocieayronmuMu K3MEHEHUSIMU U JOTIOJIHEHUSIMU;

— ®@eaepanbHOr0 TOCYIAPCTBEHHOTO 00Pa30BATEIIBHOTO CTAHIAPTa OCHOBHOTO OOIIETO
o0Opa3oBanus, yTB. IpuKkazoM MunucrtepcrBa ooOpazoBanus Poccuiickoit @enepanuu ot
17.12.2010 Ne 1897,

— Ha ocHoBaHuu npukaza Nel577 ot 31.12.2015 rona «O BHeceHUM U3MEHEHUM B
denepanbHBIN TOCYTapCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT OCHOBHOTO OOIIETO
oOpasoBaHwus, YTB. IpUKa3oM MuHuctepcTBa oopazoBanus Poccuiickoit denepanuu ot
17.12.2010 Ne 1897»

— IIucema MunuctepctBa o6pazoBanus Peciybnuku bamkoproctan Ne 04-05/273 ot
09.03.2016

- astopckoii nporpammbl O.C. INabpuensna (I'abpuensa O.C. nporpamma Kypca XUMUU
st 8-11 kimaccoB 061eo0pazoBaTenbHbIX yupexaenuit M: JIpoda,2010r)

— y4eOHOro miasa MyHHUIIUIATEHOTO aBTOHOMHOT'O 00IIIe00pa30BaTeIbHOTO YIPEKICHUS
«Jluneit Nel55» ropoackoro okpyra ropon Yda Pb.

KOMILIEKT UCNO0JIb3yeMbIX YUeOHUKOB

— 0O.C.Ta6puensu, U.I'. Octpoymos, C.A. CnaakoB, Xumus. 8 Kjacc: y4eOHHK IS
o0meoOpazoBaTenbHbIX opranuzanuii. — M. «lIpocsemienuey, 2019.

— 0O.C.Tabpuensu, U.I'. Octpoymos, C.A. CnaakoB, Xumus. 9 kinacc: yaeOHHK s
obmieo0pazoBarenbHBIX opranm3anuii. — M. «lIpocBemenuey, 2019.

Hesu:

OCBOUTH 00s3aTEIbHBII MUHHMYM COJICpPYKaHHS OCHOBHOW OOpa30oBaTEIbHON MPOTPaMMBI TIO
XUMUHU (OCHOBHOE 00111€€ 00pa3oBaHUE)

3agaumn:

e 00pa3oBarelbHBIC: OCBOCHHE BAXXHEWUIIMX 3HAHWKA 00 OCHOBHBIX TOHSATHSIX W 3aKOHAX
XUMHH, XUMHUYECKOW CHMBOJIMKE, OBJIQJICHUE YMCHUSMHU HAONIOATh XUMHUECKUEC
SABJICHUSA, TPOBOIUTH XUMHAYECKUU OKCIICPUMCHT, MPOHU3BOAUTHL PpacCdCTbl HAa OCHOBC
XUMHYECKHX (POPMYJT BEIIECTB M YPaBHEHUH XUMUYCCKHX PEAKIIUH

® DA3BUBAIOMIUC: PA3BUTH IMMO3HABATCIBHBIC MHTCPECHI U MHTCIIJICKTYAJIbHBIC CIIOCOOHOCTH
B TIpoIiecce MPOBENECHHUS XUMHUIECKOTO SKCIIEPUMEHTA U CIIOCOOHOCTh CaMOCTOSATEIBHOTO
nproOpeTEeHNUs 3HAHUH B COOTBETCTBHH C BOSHHKAIOIIUMH KU3HEHHBIMH MTOTPEOHOCTAMU

® BOCIIHUTBHIBAKOIINEC: BOCIIUTAHUC OTHOILLICHUS K XUMHUHU KaK K OOAHOMY nu3
(GyHIaMEHTAILHBIX KOMIIOHCHTOB €CTECTBO3HAHMSI M JJIEMEHTY OOIICUYeIOBEUECKOM
KYJIbTYpPbI, YMEHUS IPUMEHATD MOJIyY€HHbIE 3HAHUS B OBITY.

JlanHast mporpamMma KOHKPETH3UPYET COJAEpKaHHWe CTaHAapTa, MaéT pachpeneieHue
y4eOHBIX YacoB IO pa3jiejaM Kypca, MOCIe0BaTeIbHOCTh U3YUEHHUs TEM U Pa3ZesioB ¢ yUETOM
MEXIMPEIMETHBIX U TPEIMETHBIX CBS3€d, JIOTUKH Yy4eOHOro TMpollecca, BO3PACTHBIX
0COOEHHOCTEH yJaiuxcsl.

Ha uzydenune yuebHoro mpenmMera « XuMUs» Ha dTarie OCHOBHOTO 00IIeT0 00pa3oBaHus
yaeOnbM T1aHoM MAOY «Jluneit Nel55» orBoautcst 138 wacoB (2uaca B Henemo)
B 8 Ki1acce npeanonaraercs ooOyueHue B oobeme 70 yacoB (2 yaca B HEJIENIO)



[11aHOBBIX - KOHTPOJIBHBIX YPOKOB — 4 Yaca

- MPaKTHYECKuX padot — 6 yacos

B 9 KJIacce mpeanonaraercs ooydeHue B o0beme 68 yacoB ( 2 yac. B HECIIO)
[11aHOBBIX - KOHTPOJBHBIX YPOKOB — 34aca

- IPAKTUYECKHUX paboT — _7 4acoB

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O
HNPEIMETA

JIMYHOCTHBIMH pe3vJbTaTaMu

1) ocosnanue cBOEHl STHUYECKON NPUHAMJICIKHOCTH, 3HAHME HWCTOPHHM XUMHH M BKJIaja
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;

2) ¢hopmuposanue OTBETCTBEHHOTO OTHOIICHHS K IIO3HAHWUIO XHUMHH; TOTOBHOCTH U
CIIOCOOHOCTH OOY4YarolIMXCS K CaMOPa3BUTHIO M CamMOOOpa30BaHUIO HAa OCHOBE HM3YyUEHHBIX
($akTOB, 3aKOHOB M TEOPUM XMMHH; OCO3HAHHOTO BBIOOpPAa M IMOCTPOCHHUE HHAMBUIYaTHHOMN
00pa30BaTeNbHOI TPACKTOPUH;

3) @opmuposanue 1ETOCTHOW E€CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, HEOTHEMJIEMON YaCThIO
KOTOPOM SABIIIETCS XUMHUYECKasi KapTHHA MUPA;

4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHS HAyKH U
0OIIECTBEHHON MPAKTUKH, B TOM YUCIIE U XUMHUYECKUM;

5) ocsoenue coumanbHBIX HOPM, TPaBUJI IMOBEACHHs, posied ¥ (HOpM COIHATBHOW JKU3HU B
collMyMe, MPHUPOJAE U YACTHOW KM3HU HAa OCHOBE JKOJIOTUYECKOW KYIbTYpPbl M 0O€30MacHOro
oOpaleHus ¢ BeeCTBAMH U MaTepuaIaMu;

6) @opmuposanue KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOINECHHH CO CBEPCTHHUKAMH U
B3pOCIBIMH B Ipolecce  0o0pa3oBaTelbHOH,  OOIIECTBEHHO  MOJE3HOH,  y4deOHO-
HCCJIEIOBATEIHCKOM, TBOPUECKOHN U IPYTUX BUJIOB JI€ATEIHHOCTH, CBSI3aHHBIX C XUMUEH.

MeTanpeaMeTHbIMU
1) onpeoenenue ueneit cOOCTBEHHOTO OOYYEHUsI, TOCTAaHOBKAa M (OPMYTUPOBAHUE sl ceOs
HOBBIX 3a]1a4;
2) naanupoganue TYTEH JOCTIDKEHHS IKEIAeMOro pe3ysbTara OOYYeHUS XHUMHH Kak
TEOPETHYECKOTO, TaK U IKCIIEPUMEHTAILHOTO XapaKTepa;
3) coomnecenue cBOUX NEHCTBUIl C IJIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYWECmEIeHUe KOHTPOIS
CBOCH JIESATENBHOCTH B IPOIECCE TOCTHIXKEHUS pe3yibTaTta, onpedeieHue CIOCOOOB JEHCTBUI
IMPU BBIITOJIHCHUN na60paTopHHx " NPAKTHYCCKUX pa60T B COOTBCTCTBHHU C IMPABUIIAMU TEXHUKHU
0e30IMacHOCTH;
4) onpedenenue NCTOYHUKOB XUMHUYECKOW HHGOPMAIMH, MOJYYEHHE M aHAIU3 e, CO3JaHue
MH()OPMAIIMOHHOTO TPOYKTA U €T0 MPE3CHTAIIHS;
5) ucnonv3o6anue OCHOBHBIX UHTEIICKTYaJIbHBIX OINEpAIMii: aHAIM3a U CUHTE3a, CPABHEHHS U
CHCTeMaTH3alnu1, 0000IIEHNs 1 KOHKPETH3ALUH, 6bls6/1eHIe TIPHYNHHO-CIICICTBEHHBIX CBS3eH U
nocmpoenue JIOTHIECKOTO PaCCYKICHHUS 1 YMO3aKIIOUEeHHUs (MHIYKTUBHOTO, IEAYKTUBHOTO U 110
AHAJIOTHH) Ha MaTepHaie €CTECTBEHHO-HAYYHOTO COCPIKAHMS;
6) ymenue co3naBath, IPUMEHSATh U IPEOOPA30BHIBATh 3HAKH M CHUMBOJIBI, MOJICIH M CXEMBbI JIJIsI
pelreHus yueOHBIX U M03HABATENbHBIX 33/1a4;
7) ¢opmuposanue W pazeumue SKOJIOTUYECKOTO MBIIUICHUS, yYMEHHE TPUMEHSATh €ro B
NIO3HABATEIbHOW, KOMMYHUKATHBHOW, COIMAIbHOW TpPaKTHKE ©  NpOQecCHOHATbHOM
OpUEHTALIMH.
8) eenepuposanue unei N onpeaeIeHue CPeICTB, HEOOXOJUMBIX JUIS UX peaTH3alny.
pe3ysibTaTaMH U3y4eHUs Kypca «XUMHUs» SBISETCS (OPMUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX
nevictBuii (YVY]I).




Perynstusubie YY/:

CaMOCTOATEIILHO 0OHAPYXUBATh U (HOPMYIUPOBATH YUCOHYIO POOIEMY, OTIPEETSATh
1eJb y4eOHOM 1eITeIbHOCTH;

BBIIBUTATh BEPCUU PEILICHHUs TPOOJIEMbI, 0CO3HABATh KOHEUHBIN Pe3ysIbTaT, BEIOUpATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTHKEHUS 1IeIIH;

COCTaBJIATh (MHAUBUYaJIbHO WIH B IPYIIIE) IUIaH PEIIEHUS IPOOIIEMBI;

paboTasi o TUIaHy, CBepSATh CBOM JACHCTBHS C IETBIO U, TPU HEOOXOIUMOCTH, UCTIPABIISThH
OIINOKN CaMOCTOSTEILHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BRIpAOOTaHHBIE KPUTEPUU
OLICHKH.

ITo3naBarenbHble YY/I:

aHaAJIM3UPOBATh, CPABHUBATH, KJIacCU(ULIMPOBATH U 00001IaTh (PAKTHI U SIBICHHUS.
BBISBASTS NPUYUHBL U CIIEACTBUSI IPOCTHIX SBJICHUI.

OCYIIECTBISTh CpaBHEHHUE, KITacCU(DUKAINIO, CAMOCTOSATEIHHO BEIOUPAsi OCHOBAHUS H
KPUTEPUU JI YKa3aHHBIX JJOTHUECKUX OIEpallHii;

CTPOUTD JIOTUYECKOE PACCYXKICHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUUUHHO-
CJICICTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMAaTHUECKHUE MOJICIH C BbIIETICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
o0BeKTa.

COCTABJISITh TE3UCHI, PA3JIMYHBIE BUbI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.).
peoOpa3oBhIBATH HHPOPMAIUIO M3 OJHOTO BHJIA B APYTO# (TAOJIUIly B TEKCT U TIp.).
YMETh OMPEIIEISITh BO3MOXKHBIC UCTOYHUKN HEOOXOIMMBIX CBEJICHUM, IPOU3BOIHTH
MOWCK MH(OPMAITUH, aHATH3UPOBAThH M OIIECHUBATH €€ TOCTOBEPHOCTD.

Kommynukarusubie YY /I:

CaMOCTOSTEIPHO OPTaHH30BBIBATH YUEOHOE B3AUMOJCHCTBHE B TPYyIIE (OTPEICIIATh
oO0I1ue ey, pacupeeNaTh PO, T0TOBapUBATHCI IPYT C APYTOM H T.1.).
OTtcTauBasi CBOIO TOUKY 3pEHUS, MPUBOIUTH apTyMEHTBI, TOATBEPKIast UX (haKTaMH.
B muckyccun ymeTh BBIIBUHYTH KOHTPAPTYMEHTHI, iepedpa3upoBaTh CBOKO MBICITh
(B1aieHre MEXaHU3MOM PKBUBAJICHTHBIX 3aMEH).

YYuThCA KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C TOCTOMHCTBOM NPU3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.

[ToHnMast MO3UIINIO IPYTOTO, pa3InyaTh B €r0 PeUr: MHEHHUE (TOUKY 3pEHUS),
JI0KA3aTeNbCTBO (apryMEHTHI), aKThl; THIOTE3bl, AKCHOMBI, TECOPHUH.

YMeThb B3MISIHYTh Ha CUTYAIUIO C MHOM TTO3UIIMU U JOTOBAPUBATHCS C JIFOJIbMH MHBIX
MO3HIIHIA.

H]Z)ellMeTHLIMI/I pe3viabTaTaMu

1) ymenue 0603HaYaTh XUMHUYECKHUE DJIEMCHTHI, Ha3bIBaTh MX WU XapaKTEPH30BaTh Ha OCHOBE
nonoxkenus B [lepuognueckoit cucreme /1. 1. Menneneena;

2) gpopmynuposanue W3yYCHHBIX MOHITUMN: BEIIECTBO, XUMHUYCCKHI 3JIEMEHT, aTOM, MOJICKYJa,
WOH, KaTHOH, aHUOH, MPOCTOE U CJIOKHOE BEIIECTBO, XMMHUYECKasT PEaKIIHsl, BUIbI XUMUUECKHUX
peaKkuui U T. I1.;

3) onpeoenenue 1O (GopMynTaM COCTaBa HEOPTaHUYECKHX M OPraHMYECKUX BEIICCTB,
BaJEHTHOCTH aTOMOB XMMHYECKHUX 3JIEMEHTOB MJIM CTCIIEHH UX OKHUCJICHHMS;

4) nonumanue nHGOPMAIMH, KOTOPYIO HECYT XUMHUYECKHE 3HAKH, POPMYJIBI U YPaBHEHUS,

5) ymenue knaccuguyuposams NpocThie (METAILIBI, HEMETAJUIBI, 0JIATOPOHBIC Ta3bl) M CIOXKHbBIE
(buHapHBIE COETMHEHUS, B TOM YUCJIE U OKCHJIBI, @ TAK)Ke TUAPOKCHIBl — KHCIIOTHI, OCHOBaHUSI,
amM(pOTepHBIC THAPOKCHU/IBI U COJIN) BEIIECTBA;



6) @opmynuposanue ITlepuoIUYECKOro 3aKOHA, 00bACHEHUe CTPYKTYpbl M WH(OpMaruu,
kotopyto Hecér Ilepuommueckas cucrteMa xumudyeckux ssemeHToB J[. WM. Menneneena,
packpuimue 3HaueHus llepnoanueckoro 3akoHa;

7) ymeHue xapaxmepu3oeamsv CTPOCHHE BEIIECTBA — BHUJIBl XMMHYECKHX CBS3CH M THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue ctpoeHuss aTOMOB XUMUYECKHX 351eMeHTOB Ne 1—20 1 Ne26 u omobpadicenue ux ¢
MIOMOIIBIO CXEM;

9) cocmaenenue GOPMYIT OKCHIOB XHMHYECKHX DJICMCHTOB M COOTBETCTBYIOIIUX KM
THJIPOKCHUIOB;

10) manucanue cTpyKTypHBIX (HOPMYJ MOJICKYJISPHBIX COCAMHEHHH M (DOPMYJIBHBIX €IUHHMI
MOHHBIX COCIMHEHHUI 110 BAJIGHTHOCTH, CTETICHSM OKUCIICHUS HITU 3apsAgaM HOHOB;

11) ymenue ¢opmynuposéams OCHOBHBIC 3aKOHBI XHMHUM — IOCTOSIHCTBA COCTaBa BEILECTB
MOJICKYJISIPHOTO CTPOCHHUS, COXpPAHEHUS MacChl BELIECTB, 3aKOH ABOTapo;

12) ymenue popmynuposams OCHOBHBIC MOJOKEHUSI AaTOMHO-MOJICKYJISIPHOTO YYCHHSI H TEOPHU
AIIEKTPOIUTUYECKOH TUCCOIMALINY;

13) onpedenenue npu3HAKOB, YCIOBHI IPOTEKAHUS U MPEKPALICHHS XUMUYCCKUX PEAKIHN;

14) cocmasnenue MONEKYISIPHBIX YPaBHEHHI XUMHYECKUX PEAKIUi, TTOATBEPKIAONIMX OOIIHe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB M OTPAXKAIOIIUX CBA3U
ME¥K]1y KJIacCaMU COCUHECHUM;

15) cocmaenenue ypaBHeHHI peakiyii ¢ y4acTHEM JICKTPOIMTOB TAKXKe M B HOHHOH (opme;

16) onpedenenue MO XUMUYECKUM YpPaBHECHUSIM HPUHAUIC)KHOCTH PEAKIUA K ONpEACIEHHOMY
TUILY WU BUY;

17) cocmasnenue ypaBHEHUI OKUACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C TIOMOIIBI0 METO/IA
3JIEKTPOHHOTO OajaHca;

18) npumenenue MOHITUN «OKHCICHUE» U «BOCCTAHOBJICHUEY JUIS XapaKTEPUCTHUKH XMMHUYCCKUX
CBOWCTB BEILIECTB;

19) onpedenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIIUIA XJIOPHI-, CYJIb(AT- U KapOOHAT-aHUOHBI 1
KaTHOH aMMOHMSI B PacTBOPE;

20) obwsicHeHue BIUASHYS PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHIA;

21) ymenue xapakmepuzoeams TOIOKEHHE METAJUIOB U HeMeTaiutoB B [leproandeckoii cucreme
HIIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJLIOB, O0IINE (GU3NIECKHE M XUMUYECKHIE CBOMCTBA;
22) o0bOwsicHeHue MHOTOOOpa3usi MPOCTBIX BEIIECTB SBICHUEM AUIOTPOINHMU C yKa3aHHEM &
IPUYHH;

23) ycmanoenenue pasiuuuii TUAPO-, MUPO- U IJIEKTPOMETAILTYPTUH U ULIIOCHPUPOBAHUE TX
pUMEPaMH MPOMBIIUIEHHBIX CIIOCOO0B TOTYYEHUS METAIIJIOB;

24) ymenue oasams 001Iy0 Xapakrepuctuky memenToB |, 1, VIIA rpymm, a Takke Bogopo/a,
KHCJIOpO/Ia, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHUS 1 00pa30BaHHBIX MU IPOCTHIX BEIIECTB
U BaOXHEHUIIMX COETUHEHUH (CTpOEHHE, HaXOKICHHWE B MPUpPOAE, MOTydyeHHe, (pusnueckue u
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE);

25) ymenue onucvleans KOPPO3UIO METAILIOB U CIIOCOOBI 3AI[UTHI OT HEE;

26) ymenue npou3600ums XUMUYECKUE PACUEThI C UCIOJIb30BAHUEM MOHATHI «MaccoBas OIS
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSIPHBIA 00BEM» 1O Qopmynam u
YpaBHEHUSM PEAKIIUIA;

27) onucanue CBOUCTB ¥ IPAKTUYECKOTO 3HAUCHHUSI H3YYCHHBIX OPTaHMYECKUX BEILECTB;

28) svinonnenue 0003HAUYCHHBIX B MPOrPaMME 3KCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUIECKUX
BEIIIECTB 110 COOTBETCTBYIOLIUM IPH3HAKAM;

29) cobmodenue ipaBui1 0E30MACHON Pa0OTH B XUMHUYECKOM KaOuHeTe (11abopaTopun).

2. COAEP KAHUE YYEBHOI'O ITIPEJIMETA

8 ki1acc



HavanbHble NOHATHSA U 3aKOHBI XuMuM (204)

Tena m BemectBa. CBOMCTBa BEMIECTB. ODTAJIOHHBIE (U3MYECKHE CBOWCTBA BEIIECCTB.
Marepuansl 1 MaTepuanoBeieHue. Poslb XUMUM B )KU3HU COBPEMEHHOT0 oOuiecTBa. OTHOIIEHNE
obmrecTBa K XUMHUH: XeMornst 1 xeMohoOwus.

Metonel u3yuenuss xumuu. HaOmonmenue. DxcmepumeHT MonenupoBanue. Mojenu
MaTepHualbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azer. XKunpkoctu. Teépable BemecTtBa. B3auMHbBIE Iepexonbl MEKIy arperaTHbIMHU
COCTOSTHUSIMU BEIIECTBA: BO3TrOHKA (CyOnuManus) u aecyoirmMaliis, KOHJISH Al s ¥ uCrapeHue,
KPUCTAJUIM3aLUs U IIJIaBIICHUE.

®uznueckue sBieHUs. YUCThIE BElleCTBa U CMECH. | OMOTE€HHbBIE U IT'€TEPOTreHHbIE CMECH.
Cwmecu ra3zoobpasneie, >xuakue u TBEpHbIe. CrocoObl pa3feneHus CMecel: MEeperoHka, Hiu
TUCTWIUISIMS,  OTCTauBaHue,  (UIbTpPOBAaHUE,  KPUCTAUIM3AIUMS WM BbIIApUBaHUE.
Xpomarorpadus. [IpumeneHne 3Tux crmoco0oB B 1a00paTOPHOI MPaKTHKE, HA IPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DBJEMEHTBl. ATOMBI M MOJEKyabl. IIpocTele M CIOKHBIE BElIECTBA.
Annorponust Ha nmpumepe Kuciaopoaa. OCHOBHbBIE MOJOKEHUS ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
Nousbl. BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3Haku (CHMMBOJIBI) XHUMHUYECKHUX OdJeMeHTOB. MHdopmarus, KOTOpyH0 HECyT 3HaKu
XUMHYECKMX DJIEMEHTOB. OTHUMOJIOTHMSI Ha3BaHMM HEKOTOPHIX XMMHUYECKUX DJIEMEHTOB.
[lepuoanueckas tabiuua xumuueckux sneMeHToB [[. M. MenzgeneeBa: KOPOTKONEPHOIHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproabl u rpynmsl. ['1aBHas u nobouyHas NOArpyHbl Uiau A- U
Bb-rpynmnel. OTHOCHUTENBHAS aTOMHAs Macca.

Xumnueckue (opmynsl. Manexcer n xodhdunmentsl. OTHOCUTENbHAS MOJCKYISIpHAsS
Macca. MaccoBasi 1oJisi XUMHUYECKOI0 3JIeMEeHTa B coequHeHuH. MHpopmalus, KOTOPYI0 HECyT
XUMHUYECKHE (DOPMYIIBL.

BanentHocts. CrpykTypHble (OpMynbl. XUMUYECKHE DJIEMEHTBI C MOCTOSHHOM H
IIEPEMEHHOIN BaJIEHTHOCTHbIO. BhIBOJ (hopMyiibl coequHEHHs] MO BajeHTHocTH. OmnpeneneHue
BAJIEHTHOCTH XMMHYECKOro 3jeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUM
COCIMHEHUH, COCTOSIIIMX U3 JBYX XHMMMUYECKHUX OJJIEMEHTOB, IO BAJEHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

Xumuyeckue peakuuu. PeareHTbl M HPOAYKTHl peakuuu. lIpu3HAKM XUMHYECKHX
peakuuii. YClIOBUS MX NPOTEKaHUS M NpeKpaleHus. Peakuuu ropeHus. DK30TEPMHUYECKUE U
SHJOTEPMUYECKHE PEAKIINH.

3aKOH COXpaHEHMS MacChl BEIIECTB. XUMUYECKHE ypaBHEHHs. COCTaBIEHUE XUMUYECKUX
ypaBHeHu. THpOpMaIus, KOTOpY0 HECET XUMUYECKOE ypaBHEHUE.

Knaccudukanus XMMHUYECKUX peakIUil M0 COCTaBy M YHCIY PEareHTOB U MPOJIYKTOB.
Tunbel xumMuyeckux peakiuil. Peakimu coenvHeHUs, pa3joKEHUs, 3aMEIIeHUs W OOMeEHa.
KaranuzaTtops! 1 kaTanus.

JdemMoHCcTpaumu.

e Koieknuus MaTepUasoB U U3JEIUNA U3 HUX.
Mopenu, ucnoib3yeMble Ha ypoKax (PU3HMKH, OMOJIOTUH U Teorpaduu.
OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIEIM HEKOTOPBIX XUMHUUECKUX BEIIECTB.
Mopenn KpUCTAIIIMYECKUX PEIIETOK.
Cobupanue npudopa /71 MOTydeHHsI ra3a U MpoBepKa ero Ha FrepMETUYHOCTb.
Bosronka cyxoro nibja, noja uiu HagTajlnuHa.
ArperaTtHble COCTOSIHHSI BOJIBI.
Paznenenne 1ByX HECMEMIMBAOIMINXCS KUIAKOCTEN C IOMOLIBIO JEIUTEIBHON BOPOHKHU.
Juctunnarop u ero padbora.
YcranoBka 11t puiabTpoBaHus U e€ padboTa.



e VYcTaHOBKa IS BBIIApUBaHUs U €€ paboTa.
e Komnekuust ObITOBBIX TPUOOPOB 7151 GUIBTPOBAHKS BO3TyXa.
e PaszeneHue Kpacsuero BemecTsa Gpuomacrepa ¢ OMOIIbI0 OyMakHOM Xxpomarorpaduu.
e Mogenu alsIoTPOIHBIX MOIM(UKALMH yriiepoJa U Cephl.
e JlomyueHue 030Ha.
e Tloprperst 1. 5. Bepuenuyca u JI. . Menneneesa.
e KopoTkonepuoIHbI U JIMHHONEPUOAHBIN BapuaHThl [lepuoguueckoit cucremst [I. U.
Menneneena
e KoHcTpyHpoBaHUE MAPOCTEPKHEBBIX MOAEIEH MOJIEKYJI.
e Amnmnapar Kunma.
e PasnoxxeHue GuxpomaTa aMMOHHUS.
e [opeHue cepbl U MarHUEBOMH JICHTHI.
e Jloptperst M. B. JlomonocoBa u A. JI. JIaBya3be.
e OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MAaCChl BEILLIECTB.
e Topenme ¢docdopa, pacTBOpeHHE TMPOAYKTAa TOPEHHS B BOJE M HCCIICAOBaHHE
MOJIyYEHHOT'O0 pacTBOpa JIAKMYCOM.
e BsaumopelicTBHE CONSTHON KUCIOTHI C IUHKOM.
e [lonyuenue runpokcuna meau(ll) u ero pasnoxeHue npu HarpeBaHUHU.
JlaGopaTopHbIe ONBITHI.
1. O3HaKoMIIeHHE C KOJUIEKIIMEH 1a00paTOPHOI MOCY/bI.
2. IlpoBepka npubopa 11 NOJTYYEHUS Ta30B HA TEPMETUYHOCTD.
3. O3HaKOMJIEHHE ¢ MUHEpaJIaMH, 00pa3yroIMMH TPAHUT.
4. ITpuroroBiieHNE reTePOreHHON CMECH OPOLIKOB CEPhI U JKeJle3a U UX pa3JielieHue.
5. B3aumoeicTBre pacCTBOPOB XJIOPUIOB U MOTUIOB KaJIUsi C pACTBOPOM HHUTpaTa cepedpa.
6. ITonyuenue ruapokcuna meau(ll) u ero B3aumojeiicTBue ¢ cepHOM KUCIOTOM.
7. B3anMoencTBre pacTBOpa COAbl C KUCIOTOM.
8. IlpoBepka 3akOHa COXpaHEHHWs MAacChl BEIECTB Ha NPUMEPE B3aUMOJEHUCTBUS WIENOUU U
KHUCIIOTBI.
9. IIpoBepka 3aKkOHa COXpPaHEHMs MacChl BELIECTB HA IIPUMEPE B3aUMOJECHCTBUS LIETOUYN U COIH
sxenesza (I10).
10. Pa3nokenue mnepokcuia BOAOpPOAa ¢ Momolnbio okcuaa mapranuna (IV). 11.3amemenue
JKEJIe30M MeIM B METHOM KYIIOpPOCE.

IIpakT4yeckue padoTsbl.
1. 3HakoMCcTBO ¢ JabopaTopHBIM 00OpyaoBanueM. [IpaBuia TexHukn 6€30macHOCTH TIpH padboTe
B KaOuHeTe XxuMuu. Hekotopbie BUABI paboT.
2. AHanum3 nouBsl (aHayor paboTsl «OYHCTKA TTOBAPEHHOM COIINY).
BaxHeiiiue npeacTaBuTe M HeOpPraHu4eckux BeulecTB. KoinuecTBeHHbIe OTHOLICHNS B
xumuu (184)
Cocras Bo3nyxa. [TonsTre 06 00beMHOM 1071e () KOMIIOHEHTa MPUPOIHON Ta30BOM CMeCH
— Bo3ayxa. Pacuer o60beMa KOMIIOHEHTa ra30BOM CMECH 110 ero 00bEeMHOI J10JIe 1 HA00OPOT.
Kucnopon. O3on. [Tonyuenne kuciaopoaa. CoOupanue u pacro3HaBaHUE KHUCIOPOIa.
XUMHUECKUE CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBHE C METAIJIaMH, HEMETAJIJIAMU U CIIOKHBIMHU
BemecTBamu. [Ipumenenne kuciopona. KpyroBopoT Kucimopoa B mpHpo/Ie.
Oxcunpl. O6pa3zoBaHMe Ha3BaHUM OKCHJIOB 10 UX popmynam. CoctaBieHue Gopmyin
OKCHJOB I10 NX Ha3BaHUSIM. Hpe)ICTaBI/ITeJ'H/I OKCHJIOB: BOJa U er'IGKHCJ'IBIfI ras, HerameéHas
U3BECTh.



Bonopoa B npupone. ®uznueckrue U XMMHYECKHE CBOMCTBA BOJOPOAA, €T0 MOJyYEHUE U
IIPUMEHEHUE.

Kucnotsl, ux coctaB u ux knaccudukanus. Manaukaropel. Tabiuia pacTBOPUMOCTH.
ConsiHas U cepHast KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB u Ha3BaHus. PacTBopuMocTh coseil B Boae. [IpeacraBurenu comneit:
XJIOpHU HaTpus, KapOoHAT HaTpusl, pocdaT KaabIusl.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Monb. Monsipaas macca. KpaTtasie
€MHULbI U3MEPEHUS KOJMYECTBA BEUIECTBA — MUJIJIMMOJIb U KUWJIOMOJIb, MHJIJTUMOJISIPHAS U
KWJIOMOJISIPHAsI MAcChl BEILECTBA.

PacueTsl ¢ ncnonb30BaHNEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS MACCay,
«IOCTOSIHHASE ABOTaIpO».

3akoH ABoraapo. MossipHbIi 00beM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS
IJIOTHOCTb OJIHOTO ra3a o Apyromy.

KpatHbie equHUIIBI U3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIN 00bEMBI
ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ uCTIOIB30BAHNEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS MACCay,
«MOJISIPHBIN 00bEM ra30B», «I1IOCTOSHHAsA ABOTaIpoO».

PacueTsl ¢ uCcnoab30BaHNEM MOHIATHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAs MACCA»,
«MOJISIPHBIN 00bEM ra30B», «UUCIO0 ABOTagpo.

I'unpocdepa. KpyroBopoT Boasl B ipupoae. Pu3nveckre U XUMHUECKHUE CBOMCTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHus, ux cocraB. PacTBopuMocTh OCHOBaHUH B BoJie. MI3MeHeHne okpacku
WHJIUKAaTOPOB B LIEJIOYHOM cpene. [IpencraBurenu menodei: THAPOKCUIbI HATPUS, KAIUS U
KaJIbLIMSL.

PactBoputens u pacrBopénHoe BeniectBo. PactBopsl. PactBopenue. ['uapartsl.
MaccoBas 10J11 pacTBOPEHHOTO BellecTBa. PacyeTsl, CBA3aHHBIE C UCIIOJIb30BAHUEM MOHATHUS
«MaccoBas J0Js1 PACTBOPEHHOIO BEILIECTBAY.

JdemoncTpanuu.

Onpenenenue cojiepkaHus KUCIOPOia B BO3IyXeE.

[Tonyuyenue kuciopoaa pas3inoKEHNEM IIepMaHraHaTa Kajaus U IepoKCuaa BOJIOPOa.
CoOupaHue MEeT0/I0M BBITECHEHHSI BO3/[yXa U BOJIBI.
PacnioznaBanue kucnopoza.

I'openue maruus, >xenesa, yris, cepsl U pocdopa B KHCIOPOJIE.
Komnexkuus okcunos

[Tonmyyenue, cobupanue 1 pacro3HaBaHHE BOJOPOJIA.

I'openue Bogopona.

Bs3aumogeiictBue Bogopoaa ¢ okcunom meau (11).

Komneknust MUHEpaIbHBIX KUCIIOT.

[IpaBuiio pa30aBieHUs CEpOil KUCIIOTHI.

Komnexknus conei.

Tabnuia pacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIEH B BOJIE.
Hekortopsie MeTasuibl, HEMETauIbl U COEIMHEHHSI KOJIMYECTBOM BELIECTBA B 1 MOJIb.
Monens MosipHOro 00beMa ra3000pa3HbIX BEIIECTB.

Konnexkuust ocHoBaHuii

JlabopaTopHbIe ONBITHI.

12. ITomyTHEHME U3BECTKOBOM BOJIBI IIPH MPOIMYCKaHUU YIJIEKUCIIOTO rasa.
13. Ilony4yenue Bogopoia B3aUMOACUCTBUEM LINHKA U COJISTHOM KHCIIOTHI.
14. Pacno3HaBaHue KUCIOT UHIMKATOPaMHU.

15. I3mMeHeHne oKkpacKu MHAUKATOPOB B LIEJIIOYHOM Cpefe.



16. OzHakomieHWe C mpenaparaMyd JIOMAalllHEH WM IIKOJbHOW aNTedKH — pacTBOpaMu
MEepOKCHUa BOJOPO/Ia, CHUPTOBOM HACTOMKH MOJA U HAIIATBIPHOIO CIIUPTA.
IIpakTuyeckne padboThl.
3. [lomyuenue, cobupanue 1 pacrno3HaBaHHe KUCIOPO/a.
4. Iony4enue, coOUpaHue U pacro3HaBaHUE BOIOPO/IA.
5. IlpuroTroBiieHrE paCTBOPOB COJIEH C MX 3aJJaHHOW MacCOBOM JI0JICH.
OcHOBHBIE KJIacchl HeOPraHn4yeckux coeqnueHui (104)

O6o0menue cBeAeHUN 00 OKCcHIax, WX KiIacCH(UKAIMKM, HAa3BaHUSAX W CBOMCTBax.
CriocoObI MOTy4eHHS OKCHIIOB

OcHoBanusl, Ux Ki1accudukaiys, Ha3BaHUS U CBOWCTBA. B3auMozeicTBue ¢ KHCIOTaMU,
KHCIIOTHBIMH OKCHJAMU H COJISIMH. Pa3liokeHune HepacTBOPUMBIX OcHOBaHUK. CrocoObl
MOJIy4EHHUS] OCHOBAHMIA.

Kucnotel, ux knaccudukanus W Ha3zBaHusa. OOmUe XUMHUYECKHE CBOMCTBA KHCIIOT.
B3aumoneiicTBue KHUCIOT € MeTaulaMHu. OJICKTPOXUMUYECKUN Pl HANPSHKEHUA METaslIoB.
B3aumopeiicTBUe KUCIOT C OKCHUJIaMU METauioB. B3zaumojeicTBre KUCIOT ¢ OCHOBAaHUSAMH —
peakiusi HeWTpanu3auuu. B3aumogeiictBue Kuciot ¢ consiMu. [lonydeHne OGeCKUCIOPOIHBIX U
KHCJIOPOJICOACPKAIINX KUCIIOT.

Comu, ux xnaccudukanuss u cBoiicTBa. B3aummonelicTBue coneil ¢ MeTawiaMmu,
0COOEHHOCTH 3THX peakuuidl. B3aumoeicTue coeit ¢ cosimu.

'eneTnueckue psiabl MeTaia M HeMerauia. ['eHeTudeckas CBsS3b MEXKIY KiIaccamu
HEOPTraHUYECKHUX BEIIECTB.

JlaGopaTopHbIe ONBITHI.
17. BzaumoeiicTBHE OKCUA KaJIbIUs C BOJOM.
18. [TomyTHEHME U3BECTKOBOM BOJIBI.
19. Peaknus HelTpanuzanuu.
20. ITonyuyenue ruapokcuaa meau (1) u ero B3aumopeiicTBue ¢ KUCIOTOM.
21. Paznoxenue ruapokcuna meau (I11) mpu HarpeBanumu.
22. BzauMopeicTBHE KUCIIOT C METAJIJIaMHU.
23. BzauMopeicTBrE KUCIOT C COJISIMHU.
24. O3HaKOMJIEHHUE C KOJIJIEKLIMEH coeil.
25. BzaumopeiictBue cynbdata meau (II) ¢ xemnesom.
26. BzaumopeiicTBre CoJIel ¢ COJSIMMU.
27. I'eneTnyeckast CBsI3b Ha MPUMEPE COEIMHEHUHN MEIH.
IIpakT4yeckune padoThI
6. Penienne skcriepiMeHTAIBHBIX 3a71ad.
Mepuoauyeckuii 3akoH u Ilepuoanyeckas cucrema xumu4yeckux djiemMenTos JI.U.
MenaeneeBa u crpoenre aroma (84)

EcrecTBeHHBIE ceMeiCTBA XMMHUUYECKHX 3JIEMEHTOB: HIEJIOYHBIE U IIEIOYHO3EMEIbHbIE
MeTaJlJIbl, TaJIOreHbl, UHEPTHbIE (OaropoHbie) ra3pl. AM(OTEpHOCTh. AMGMOTEpHBIE OKCHIBI U
ruapokcubl. KoMIiekcHbie comu.

Otkpeitnie  JI. WM. MenneneeBbiM [Tepuonnueckoro 3akoHa MW CO3JaHHE UM
[lepuonnueckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB.

ATOMBI Kak (opma CYIIECTBOBAHUS XUMHUUYECKHX AIeMeHTOB. OCHOBHBIE CBEIEHHUS O
CTpOEHUH aTOMOB. JloKazaTenbCTBa CIOXKHOCTH CTpoeHus aTtoMoB. OmbiTel Pesepdopna.
[TnaneTapHast MOJIeTIb CTPOCHHUS aTOMA.

CoctaB aTOMHBIX SiA€p: NPOTOHBI, HEUTpoHBL. OTHOCHUTENbHAs AaTOMHas Macca.
B3anMoCBs3b TOHATHH «ITIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsT Maccay.

Mukpomup. OnekTpoHbl. CTpoeHuEe 5JIEKTPOHHBIX YPOBHEH AaTOMOB XHUMHYECKUX
anemeHTOB NeNe 1-20. TIoHsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpPOBHE.



N3oronsl. ®@usndeckuil cmbica cumBoiuku llepmonnueckoit cucremsl. CoBpeMeHHas
dbopmynupoBka Ilepuognueckoro 3akoHa. M3MeHEHUsT CBOWCTB JJIEMEHTOB B IEpPHOAAX M
rpymnmnax, Kak QyHKIHs CTPOCHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa 3JIEMEHTAa-MeTajula M SJIEMEHTAa-HEMeTallla IO MX IIOJOKEHHUIO B
Ilepnonnueckoi cucreMe xuMuyeckux emeHToB /. . Menneneesa.

JdemMoHCcTpaumu.
e Pasnuynbie GOPMBI TAOIUIl IEPUOANIECKON CHCTEMBI.
e  MouenupoBanue noctpoenus [lepuonuueckoit cucremsl [. . Menneneena.
e Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
e Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 nepruoioB
JlaGopaTopHbIe ONBITHI.
28. ITomyuenne aMm(pOTEpPHOTO THAPOKCHIA U UCCIIEIOBAHHUE €T0 CBOMCTB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaknun (84)

WNonnast xumudeckasi cBsizb. VOHBI, 0Opa30BaHHBIE aTOMaMH METAJUIOB U HEMETAIIJIOB.
CxeMmbl 00pa30BaHUS MOHHOW CBSI3U JUIsl OMHApHBIX coequHEHHH. MOHHBIE KpHCTaNInYecKue
peméTky U (HU3MYECKHEe CBOWCTBA BEIISCTB C 3TUM THUIOM peméTok. [lonsarue o GopmynbHON
€IMHULIE BELECTBA.

KoBasienTHast XuMu4ecKas CBs3b. DJIEKTPOHHBIE U CTPYKTypHBbIC (opmysl. [lonstue o
BajieHTHOCTH. KoBaneHTHass HemomsipHasi cBA3b. CxeMbl 00pa30BaHUSI KOBAJICHTHOW CBSI3U JJIS
OMHAPHBIX COCNUHEHHU. MOJIEKYJISpHbIE U aTOMHBIC KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA
BEILECTB C ’TUM THUIIOM PELIETOK.

DNeKTpOOTpULIATeTbHOCTh. Psim  snexkTpoorpunatenbHocTi. KoBaneHTHass moJispHas
xumHu4deckast cBs3b. Jumnonb. CxeMbl 00pa3oBaHMs KOBAJIGHTHOW MOJIAPHON CBSI3U AJIsi OMHAPHBIX
COEMHEHUN. MOJIEKYIISIDHBIE U ATOMHBIE KPUCTAUIMYECKUE PEIIETKHA, U CBOMCTBA BEIIECTB C
3TUM THUIIOM PELIETOK.

Merajuinueckass XMMHYECKas CBSI3b M METAJUIMYECKAs KPUCTAIIMYECKas PEMETKA.
CBoiicTBa BEUIECTB C TUM THUIIOM peIETOK. EnnHasg npupojia XMMUYECKUX CBSA3EH.

Crenens okuciienus. CpaBHEHHE CTETIEHH OKUCIICHUS U BaJIEHTHOCTHU. [IpaBmia pacuéra
CTEeTeHe OKUCIeHHs 10 PopMyTIaM XUMUYECKUX COeTUHEHUH.

OKHUCIUTENEHO-BOCCTAHOBUTENbHBIE peakiuu. OmnpeneyneHrne CTEeHEe OKUCICHUS s
DIIEMEHTOB, O0Opa3yIOIIMX BEIIECTBAa pa3HbIX KiaccoB. Peaknuu WOHHOrO OOMEHa U
OKHCITUTEIHHO-BOCCTAHOBUTENbHBIE peakinu. OKHUCIUTETh U BOCCTAHOBHUTENb, OKHUCICHHE U
BoccTaHOBJIeHHE. (COCTaBIEHHE YPABHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUl
METO/IOM IJIEKTPOHHOTO OajaHca.

JleMoHCTpALUK.

e Buneodparments! u ciaiinpl «MoHHAsE XUMUYecKast CBSI3b».
Kosneknus BenecTs ¢ HFOHHOM XUMUYECKOU CBA3BIO.
Mopenu HOHHBIX KPUCTAJUTMYECKUX PEIIETOK.
Buneodparments! u cnaiiabl «KoBaneHTHast XUMUYECKast CBSI3bY.
Konnekuust BemecTB MOJEKYISIPHOTO U ATOMHOT'O CTPOCHHSL.
Mopenu MONEKYISIPHBIX U ATOMHBIX KPUCTAINTMYECKUX PEIIETOK.
BuneodparmenTs! u cnaiiapl «MeTanmudeckas XMMU4ecKas CBSI3bY.
Konnexkuust «MeTaibl ¥ CIIaBbD».
B3auMogeiicTBre IMHKA C cepoil, COMTHOM KUCT0TOM, XstopuaoM meau (11).
l'openue maruus.
B3anmoaeiicTBre XJIOPHOM U CEPOBOAOPOIHOMN BOJIBI.
JlaGopaTopHbie ONBITHI.
29. HU3roTtoBieHHe MOJEIH, WITIOCTPUPYIOIIEH CBOWCTBA METAJITMYECKOM CBSA3U
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bunapusie  coegmHenms. Okcuasl  coleoOpasywomue W HecolieoOpa3yromme.
['unpokcunpl: ocHoBaHUs, aM(poTepHbIe, KUCT0Thl. CpeHIEe, KICIIbIe, OCHOBHBIE COJIU.

O06o0uieHne cBeACHUN 0 XMMUYECKUX peakuusx. Kiaccupuranus XuMHUECKUX peaKIui
[0 PA3IUYHBIM OCHOBAHHUSAM: COCTaBYy M YMCIY pearupyrommx u o0pa3yloIIUXCs BEIECTB,
TEINIOBOMY 3 QEeKTy, HalpaBlIeHUIO, HW3MEHEHHIO CTETEeHEH OKUCIEHUS 3JEMEHTOB,
00pa3yroIux pearupyrolre BemecTna, (pase, UCIoIb30BaHUIO KaTallu3aTopa.

[lonsaTe O cCKOpPOCTM XMMHUYECKOW peakuuu. DakToppl, BIMAOIIHAE HA CKOPOCTbH
XUMUYECKUX PEaKUUi: MPUPOJA pPEArupyrolluX BELIECTB, UX KOHLEHTpalus, Temieparypa,
IJIOIIAb COIPUKOCHOBEHMS, HAIMUME Kartanu3aTopa. Karamus.

JdemMoHCTpaumu.

e (O3HaKOMIJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIOB.

e (O3HAaKOMIIEHHE C KOJUIEKUHUSIMHU OKCHIOB, KUCJIOT U COJIEH.

e 3aBHCUMOCTb CKOPOCTH XMMHUYECKON peaKuu OT MPUPOJIbl pEarupyroINX BEIIECTB.

e 3aBUCUMOCTb CKOPOCTH XHWMHUYECKOW pEaKUUH OT KOHIEHTPALMH pearupyrommx

BEILIECTB.
e 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peakuuud OT IUIOIAJU CONPUKOCHOBEHHUS
pearupyromux BeIIeCTB (KKUIISIIUN CION»).

e 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON peaKuu OT TEMIIEPATypPbl pearupyrolnuX BEIIECTB.
JlaGopaTopHble ONBITHI.
1. B3aumopeiicTBue aMMHaKa u XJIOpPOBOOPO/Ia.
2. Peakuus HeUTpanu3amuu.
3. HaGmroienue TermoBoro 3G Qexra peakuuyu HeuTpaaTn3alyH.
4. BzanmoielicTBrE CepHO KHCIIOTHI ¢ okcuioM meau (II).
5. Pa3noxkeHue nepokcuaa BOJOPO/Ia C MOMOIIBIO KaTanas3bl KapTodens
6. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKOW PEAKLIUK OT IPUPObl PEarupyroLIUX BEIIECTB Ha
pUMepe B3auMO/IEHCTBUS PacTBOPOB THOCY/Ib(aTa HATPUS U XJopuaa 6apus, THOCYIb(daTa
HATPHUS U COJITHOM KUCIIOTHI.
7. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peakIUy OT MPUPOAbl METAJIOB MIPHU UX
B3aMMOJICVCTBUH C COJITHOU KHCIIOTOM.
8. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM peakliy OT HPUPO/IbI KUCIOT NPU B3aUMOJIEUCTBUHU UX C
HKEIIE30M.
9. 3aBHCUMOCTbH CKOPOCTH XMMHUYECKON peaKkIIUK OT TEMIIEPATYPHI.
10.3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIIMHA OT KOHLIEHTPALINH.
11. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM peakliiy OT IJIOUIaId CONPUKOCHOBEHHUS
pearupyromux BeIEeCTB.
12. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMU OT KaTaanu3aropa.

XuMHYecKHe peaklii B pacTBOpax 3j1eKTpoauTos (10u)

[TonsTe 00 SIEKTPOIUTUYECKON IUCCOIUAINKM. OJIEKTPOIHUTHI W HEIIEKTPOJHUTHI.
MexaHu3M JHCCOLMAIMKA  AJEKTPOJIUTOB € PA3JIMYHBIM  XapakTepoMm CBaA3u. (CTeneHb
AIIEKTPONUTUYECKOU Auccoruarii. CHIbHBIE U CIa0ble DIIEKTPOIIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPHH DJIEKTPOJUTHUECKOW muccommanuu. Kiaccudukamms
HMOHOB M MX CBOMCTBA. KHCIOTHI, OCHOBAaHUS M COJIM KaK dJEKTpOoduTHL. WX knaccuduxamnus u
JTUCCOLMAIINS.

OO0mue XUMHYECKHME CBOWMCTBA  KHCIOT: HW3MEHEHHME OKPAacKd  HHAUKATOPOB,
B3aWMOJICCTBUE C METAJIaMH, OKCHJIAMH W THAPOKCHAAMU METAUIOB U  COJISIMH.
MounekynsipHble ¥ HOHHBIE (TTOJTHBIE U COKPAIIEHHBIC) YPaBHEHUS peakiiuii. XMMHUYECKU CMBICIT
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COKpAIlICHHBIX YPAaBHCHUM. YCIIOBHs NPOTEKAHMS PEAKLUN MEXAY JJIEKTPOJIUTAMU 10 KOHIA.
Psi1 akTMBHOCTH METAILIOB.

OO0uue XMMHYECKHE CBOMCTBA INEIOYCH: B3aMMOJIECHCTBHE C KHUCIOTAMH, OKCHUIAMH
HEeMeTaUIoB, cojsiMu. OOmmMe XUMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBAaHUI:
B3aUMOJICHCTBUE C KUCIOTAMH, Pa3JIOKEHUE IIPU HarpeBaHUU.

OO0mue XUMHUYECKHME CBOWCTBA CpEOHUX COJIeH: B3aUMOJEWUCTBHE C KHCIOTAMH,
1IEJI0YaMH, COJIAIMU U METAJUIaMH. B3auMoaencTBrue KUCIbIX COJIEH CO IIET0YaMH.

I'uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH C BOAOW. [ MApOJIM3 COMU CUIIBHOTO
OCHOBaHUS U clIa0ol KUCIOTHI. ['Huaponu3 comu ciiaboro OCHOBaHUS U CHUIBHOUM KucioThl. [lkana
pH.

CBoiicTBa KUCJIOT, OCHOBAaHUN, OKCHJIOB U COJIEM B CBETE TECOPUHU DIICKTPOIUTUUYECKOMN
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

JemMoHCTpanmu.
HcnbiTanue BEMECTB U UX pacTBOPOB Ha 3JIEKTPOIPOBOJHOCTh
e 3aBHUCHUMOCTH IJIEKTPOIPOBOAHOCTUA YKCYCHOM KHUCIOTHI OT KOHIICHTPALIUH.
e JIBmKeHHE OKPAIICHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€
e OrmpeneneHne xapakTepa Cpelibl B paCTBOpPax COJIEH.
JlabopaTopHble ONBITHI.
13. luccounanus cinaldbIX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIOTHI.
14. '3meHeHue OKpacKy HHIUKATOPOB B KUCIIOTHOU CpeJie.
15.Peakuus HeWTpanu3auuy pacTBOPa WIENOYHU PA3TMYHBIMUA KHCIIOTAMHU.
16. ITonyuyenune runpoxcuaa meau(ll) u ero B3aumoielicTBrE ¢ pa3IMYHBIMU KACIOTAMH.
17. B3aumoieiicTBHE CHIIBHBIX KUCIOT ¢ okcuaoM meau(1l).
18-20. B3zanmopeiicTBUE KUCIOT C METAJIIAMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-UOH.
22. IlonyyeHue cTyiH KPEMHUEBOI KUCIIOTHI.
23. KayecTBeHHas peakius Ha XJIOPHU/- WIH CyIb(}aT-MOHbI
24. I3meHeHne OKpacKy WHIUKATOPOB B IIEJIOYHON CpeEJIe.
25. BzauMopeiicTBrE 1IEI0Y€EH C YIIIEKUCIBIM ra30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. llonyuyenue ruapokcuaa meau(Il) u ero paznoxenue.
28. BzaumopeiicTBrue KapOOHATOB C KUCIIOTAMH.
29. Ilonyuyenue ruapokcuaa xxemnesa(Ill).
30. BzaumonelicTBue xeneza ¢ pactBopoM cynbdata meau(1l)
IIpakT4yeckune padoThI
1. CBolicTBa KHUCIOT, OCHOBaHM, OKCUIOB U COJIEH B CBETE TEOPUU DIIEKTPOIUTHUECKOMN
JUCCOLMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHNi
HemeTtanabl 1 ux coequHeHus (254)

CrpoeHue aTOMOB HEMETANIOB M WX mojoxxkeHue B llepuonmueckoit cucreme. Psin
ANEKTPOOTPHUIIATEIbHOCTUA. KpHucTainyeckue peméTKH HEMETaUIOB — TPOCTHIX BEIIECTB.
Annotponus u e€ npuuuHbl. PU3NYECKUe CBOMCTBA HeMeTaUT0B. O0IIe XUMHUYECKIE CBOMCTBA
HEMETAaJUIOB: OKUCIIUTEIIbHBIE U BOCCTAHOBUTEIIHHBIC.

lasiorensl, cTpoeHWe WX aToMOB M MoJieKyd. Pu3nueckue MU XMMHYECKUE CBOWCTBA
TaJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB TAJIOTEHOB B 3aBHCHMOCTH OT MX TOJIOKEHUS
B [lepuoanueckoil cucrteme. HaxoxxaeHue rajoreHoB B MPUPOJIE U UX MOJyYeHHE. 3HAUYEHUE U
MIPUMEHEHNE TAJIOTCHOB.

l'asioreHOBOJIOPOJIBI M COOTBETCTBYIOIIME UM KHUCIOTBI: IUJIaBUKOBAas, COJISHAs,
OpoMoBOAOpOIHAs, MOa0BOJOopoAHas. ["amoreHuanl. KadecTBeHHBIE peakIMM Ha TaJOTCHH]I-
noHbl. [I[puMeHeHne coeIMHEHNI TaIOTeHOB M UX OUOJIOTHYecKas PoJib.
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O6mas xapakrepuctuka 31emMeHToB VI A — rpynnsl. Cepa B npupose u e€ mosydeHue.
AnnorponHbie MoaudUKANMKA Ccephl M MX CBOWCTBA. XUMHUYECKHE CBOMCTBA CEpbl W €€
IIPUMEHEHUE.

CepoBoJlOpOJI: CTPOEHHME MOJIEKYJIbI, (U3UYECKUE U XUMHYECKUE, TIOIy4YEeHUE U
3nayenue. CepoBogopoanas kuciota. Cynbhuasl 1 ux 3HadeHue. JIIoMuHOpOpHI.

Oxcun cepoi(IV), cepuucras kucnora, cynbdurel. KauecTBeHHas peakuus Ha Cysb(UT-
HOH.

Oxcun cepol(VI), cepnas kwucnora, cyiabdarel. Kpucrammorumpartel. KadecTBeHHas
peakuus Ha cylb(daT-HoH.

CepHas KHCJI0Ta — CUIIbHBIHN AJIeKTpoauT. CBOMCTBa pa30aBiICHHON CEPHON KUCIIOTHI, Kak
TUIIMYHOW KHUCIIOTBHI: B3aUMOJICHCTBHE C METaslaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH,
OCHOBAaHMAMHU U aM(OTEpHBIMU THAPOKCHIAMHU, cosiMu. KauecTBeHHas peakuus Ha cyibdar-
WOH.

OOwiast XxapakTepuUCTUKA 3J€MEHTOB VA rpymnmbl. A30T, CTPOEHHE aTOMa U MOJIEKYJIBI.
®usnyeckue MW XHUMHUYECKUE CBOMCTBA M IPUMEHEHUE a30Ta. A30T B MPUPOJE U €ro
Ouosornyeckas pob.

AMMUak, cTpoeHue MOJIEKYJIbl U (U3NYECKUE CBOWCTBA. AMMUAYHas BOJa, HAIIAThIPHBIN
CIMPT, TUApaT aMMHaka. JlIOHOPHO-aKLEeNTOPHbI MEeXaHU3M 00pa30BaHUs KaTHOHA AMMOHMS.
BoccranoBurenpHble cBoiicTBa aMMuaka. Conu aMMOHMS M UX npuMeHeHue. KauecTBeHHas
peakuus Ha KaTHOH aMMOHHUS.

Oxkcuapl a30Ta: HECOJICOOPA3YIONIME M KUCIOTHBIC. A30THCTasi KHCIOTAa U HUTPUTHI.
A30THas KUCI0Ta, €€ nolydyeHue u cBoiictBa. Hutparsl.

®ocdop, crpoerne atoma u amtorporus. Docuner. Pochun. Oxeun docdopa(V) u
oprodochopnas kucnora. Pocharel. Dochopusie ynodpeHus. MHCEKTULIHIBI.

OOmiast xapakTepucTuKa 3JieMeHTOB IV A- rpynmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB,
IPOCTBIX BEILECTB U COECAMHEHUI B 3aBUCUMOCTH OT IOJIOKEHMsI 3yieMeHTOB B [lepuoanyeckoit
cucreMe. YTriepoa. AJIOTpONHbIE MOAU(PHUKAINU: anMa3, TpaduT. AMOPGHBINA yriIepoa U ero
copTa: caxa, AaKTUBUPOBAHHBIM yroiab. AjncopOuusa. XuMHUYecKHe CBOMCTBa yriepoja.
Kokcoxumnueckoe npou3BoACTBO U ero npoaykius. KapOuasl.

Oxcnpn yrnepona(ll): cTpoeHume Monekyibl, NMOIy4eHHME M ero cpoicrBa. Okcnp
yraepoaa(IV): cTpoenue Mosekyibl, MOJIy4eHHE U €ro CBOMCTBa. YrosbHas kucnorta. Comnu
YTOJIbHOU KUCIIOTHI: KapOOHATHI M FMIpoKapOoHaThl. TexHuueckas U MHIIeBas coAa.

Heopranuueckue u opraHudeckue BeLIeCTBa. YTJIEBOAOPOIbl. XHUMHYECKOE CTPOCHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COEIUHEHHUS AaTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

MeraH, 3TaH, Kak IpeJesIbHbIE YTIEBOJOPOAbl. DTUJIEH U allETUIICH, KaK HeNpeaeIbHbIe
(HeHacbIIIEHHbIE) YrieBoJopoabsl. ['openue yrieBojnoponoB. KauecTBeHHBIE peakuMHM Ha
HeNpeaeNbHbIE COSUHEHHUS.

OTWIOBBI CHMPT, €ro IMoJydeHHe, NpUMEHeHHe U (U3MOJOTHUYECKoe JeicTBue.
TpexaroMHbIi ciupT IAnepruH. KauecTBeHHAs! peakiusl Ha MHOTOATOMHBIE CIIUPTHI. Y KCyCHast
— Mpe/ICTaBUTENb KJlacca KapOOHOBBIX KUCIIOT.

Kpemnnii, ctpoenue ero aroma u coiicrBa. Kpemuuii B npupone. CHIMIUABI U CUJIAH.
Oxcupn kpemuus(I1V). Kpemuuesas kucinora u e€ coun.

[IpousBoncTBo crexna u 1emeHTa. [IponyKkuusi CHUIMKATHOW MPOMBIIIJIECHHOCTH!
ONTUYECKOE BOJIOKHO, KepaMuka, Gpapdop, pasac. OnTuyeckoe BOIOKHO.

Hemerannsl B mpupoge. ®pakuuoHHas MEperoHKa >KUIAKOTO BO3JyXa, KakK CIOCO0
NOJy4YeHUs1 KHUcIopoja, as3ora, aproHa. Ilomydenue ¢ocdopa, kpemHus, Xjopa, HoOA.
DIIEKTPOJIN3 PaCTBOPOB.

[lonydyeHne cepHOWM KHUCIOTBL: CBIPBE, XMMM3M, TEXHOJIOIMUYECKAsl CXEMa, METOA
KHIISIIETO CJI0sI, IPUHIIUIBI TETUI00OMEHa, MPOTUBOTOKA U IUpKyJsiiun. Oneym. [IponsBoacTBo
aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOTHUECKAs CXEMA.
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JdemMoHcTpanuu

Komnnekuust HemeTanios.

Mognenu KpUCTaNIMYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIMIIBI €70 PAOOTHI.

['openue HeMETauIOB — MPOCTHIX BEIIECTB: cepbl, (hocdopa, APEBECHOTO YTIIsl.
OO0pa3s1bl TaTOreHOB — MPOCTHIX BEIIECTB.

B3anMozencTere rajloreHoB ¢ MeTaJlJIaMu.

BriTecHenue xymopa OpoMOM HIIKM HOJa U3 PACTBOPOB UX COJICH

Komnnekuust npupoIHbIX COEAMHEHUN XJI0pa.

B3anmopeiicTBre cepsl ¢ MeTaIamMHu.

I'openue cepsl B KHUCIOpOIE

Komnnekuus cynbpuanbix pya.

KauecTtBenHnas peakuus Ha CyabGUI-HOH

OObecrBeunBaHNe OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
B3anMozeincTere KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEBIO.
OO0yriMBaHNue OpraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTaB Bo3ayxa»

Buneodparmentst u cnaiiasl «lItnusu 6azapbi»

[Tonyuenue, cobupaHue U pacrio3HaBaHUE aMMHaKa

Pa3noxxenue 6uxpoMarta aMMOHUS

B3anMopeiicTBue KOHLIEHTPUPOBAHHOM a30THOW KHCIIOTHI C MEJIbIO

['openune u€pHoro nopoxa

Pa3znosxeHnne HUTpaTa Kajausi U TOPEHUE APEBECHOTO YrojbKa B HEM

OO6pa3iel MpUpOAHBIX coequHenuid hocdopa.

I'openune docdopa Ha Bo3ayXe U B KUCIOPO/IE.

[Toryaenue 6enoro gochopa 1 UCTIBITAHUE €TO CBOHCTB

Komnexkuust «O0pa3iubl NpUpOIHBIX COSIUHEHHUH yriaepoaar

[Toptper H. JI. 3enunckoro. Ilornomienne akTHBUPOBAaHHBIM YITIEM DPACTBOPEHHBIX

BEIIECTB UJIU ra30B.
YeTpoicTBO IPOTUBOTa3a
Mognenu MOeKy METaHa, ITaHa, TUJICHA U alleTUIICHA.

B3aumoneiicTBue 3TUIeH ¢ OPOMHOM BOJIOM U pacTBOPOM MepMaHraHaTa Kajius.
OO01me XMMHUYECKHE CBOMCTBA KMCIOT HA IPUMEPE YKCYCHON KHUCIOTBI
KauecTBeHHas peakiivs HA MHOTOATOMHbBIE CITUPTBI
Komnexkuust «O6pa3iibl NpUpOJHBIX COEAMHEHUH KPEMHUS»

Konnekuus crekia, KepaMUKH, HEMEHTA U U3JIEIUNA U3 HUX
Komnnekuust npoyKIuu CUIMKaTHOW MPOMBIIIJIEHHOCTH
Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CTEKIIA U [IEMEHTa»

Komnekuust «lIpupoHbie coeiMHEHNST HEMETAIIIIOB)
Buneodparments! u crnaiiapl «@pakiimoHHAs EPETOHKA KHUJIKOTO BO3IyXa»

BI/IIleO(I)paFMCHTBI U Cllaiapl «HOJ’Iy‘-ICHPIC BOOOpPOda, KHUCIOpOAa W TaJIOTCHOB

AIIEKTPOIUTUIECKUM CTIOCOOOM»

Mopenu anmapatoB I MPOU3BOJICTBA CEPHON KUCIOTHI.
Mopaenb KUITSIIEro CIIos.

Monenrs KOJIOHHEI CHHTE3a aMMHUAaKa.

Buneodparments! u cnaiiapl «I[Ipou3BoICTBO CEPHOM KHCIOTHI
Buneodparments! u cnaiiasl «[Ipou3BoicTBO aMMHaKay
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e Komnexkuus «CpIpb€ 115 IOJyYEHUSI CEPHOM KUCIOTBI»
JlaGopaTopHble ONBITHI
31. Pacnio3HaBaHue rajqoreHu1-NHOHOB
32. KauecTBeHHBIE PeaKIIUM Ha CYJIb(aT-uOHBI
33. KauecTBeHHast peakiusi Ha KATHOH aMMOHUS
34. XuMunueckue CBOMCTBA a30THOM KUCIIOThI, KaK 3JIEKTPOJIUTA
35. KayectBenHble peakuuu Ha ¢pochar-nox
36. [lonmydyeHue u CBOMCTBA YrOJIbHON KUCIOTHI
37. KauectBeHHast peakiysi Ha KapOOHAT-HOH
38. IIpomyckaHue yrieKuclIoro ra3a yepes pacTBOp CHIIMKAaTa HaTpUs
IIpakTuyeckune padoTsl
2. 3yuenune CBONCTB COISTHOM KUCIOTHI
3. 3yueHune CBOMCTB CEpHON KUCIOThI
4. IlonyyeHre aMMHaKa U U3y4€HHUE €ro CBOMCTB
5. Ilosmy4yeHue yrileKMUCIoro raa u U3y4eHue ero CBOMCTB

Metasiabl 1 ux coequnenus (16 4)

ITonoxenue metaiuioB B lleproanyeckoi cucreme xumuueckux aemenTos /. 1. Menneneesa,
CTpOEHHE UX aTOMOB M KPUCTAJJIOB. MeTayuinueckas CBsi3b U MeTa/NIndecKasi KpucTaaindecKas
pemérka. du3nuecKUe CBONCTBA METAJJIOB: 3JIEKTPO- M TEIJIONPOBOJHOCTh, OTpa)aroIiast
CIOCOOHOCTH, TNIACTUYHOCTH. CIlIaBbl YEPHBIE U [IBETHHIC.
MeTtaniapl Kak BOCCTAHOBUTENH. ODIEKTPOXMMHUYECKUN psii HampsbkeHuil. B3aumonelicTBue
METAJIJIOB C HEMeTaJlJIaMH, OKCUJIaMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMHUSL.
Okcuapl W TUAPOKCUIBI INETOYHBIX METAJUIOB, HMX IIOJy4YeHHE, CBOICTBa, MPHUMEHEHUE.
Baxueiime cony mEI0YHbIX METAUIOB, UX 3HAYECHHE B )KUBOW M HE)KUBOM MPHUPOJIE U B )KU3HU
YeNoBeKa.
Okcuapl W THUAPOKCHIBI IIEIOYHO3EMENbHBIX METaUIOB, HUX IIOJIYYeHHE, CBOWCTBA W
npuMeHeHue. Baxuelre comu mIENOYHO-3€MENbHBIX METANIOB, MX 3HAuU€HUE B MPUPOJE U
JKU3HM yenoBeka. KapOoHaThl ¥ THAPOKAPOOHATHI KaIbIIHS.
KéctkocTh BOIBI: BpeMeHHass U MOCTOsiHHAasA. CrocoObl YCTpaHEHUsI BPEMEHHOM KECTKOCTH.
Crioco0Ob! yCTpaHEeHHs TOCTOSIHHON KECTKOCTH. VIOHMTEHL.
CoenvHeHUs amIOMUHUSA B IPUpPOe. XUMUYECKUE CBOMCTBA amoMuHusa. OcoOOEHHOCTH OKCHUA U
TUAPOKCHIA aTIOMUHHS KaK aM(POTEPHBIX COeAMHEHUN. Bakueume conu aTroMUHus (XJIOpHU,
cyibdar).
OcobenHoctu cTpoeHusi aroma xeneza. JKemeso B mpupozae. Baxkueitmme pynasl xenesa.
[Tomyuenue uyryna u cranu. Oxcuasl u ruapokcuasl sxenesa(ll) u (II). Conu xenesza(Il) u (IID).
OO6Hapy’xeHre HOHOB KaTHOHOB eJle3a B pacTBOpe. 3HAaU€HHUE COeTUHEHUH JKeme3a.
Koppo3us xummuueckast ¥ 3JIE€KTPOXUMUYECKAs. 3allUTa METAJIJIOB OT KOPPO3UHU.
Meramisl B mpupojsie: B CBOOOJHOM BHJI€ M B BUIE coequHeHud. [loHATHE O MeTayuryprum.

Yépnas u  1BeTHas  MeETaJUIyprus. [TupomeTanmyprus,  T'MIpPOMETaJLTyprus,
anekTpomerautyprusi. JlomeHHsld mpouecc. IlepepaboTka uyryHa B cCTalb. OJEKTPOJIM3
pacIiaBoB.

JleMoOHCTpaL U

e B3sauMozelcTBUE HATPUSL, JINTUS U KaJIbLUs C BOJOM.

['openue HaTpus, MarHus u xesne3a B KUCIOPOJE.

Benbimka TepMUTHOR CcMECH.

B3anmoaeiicTBre cMecH MOPOIIKOB CEPBI U JKeJe3a, [IMHKA U CEPBI.
BzanmopeiicTBrE aTIOMUHUS C KACIIOTaMH, IIIeJI0YaMH U BOJIOM.
B3anmoneiicTBre kene3a u MeI C XJIOPOM.
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e BsanMopeincTsue Meau ¢ KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTOM M a30THOM KHUCIOTOHN
(pa36aByIeHHOW U KOHIICHTPUPOBAHHOM ).
Oxpacka I1aMeH! COETUHEHUSIMHU 1LEJT0YHbIX METAIJIOB
Oxpacka I1aMeH! COETMHEHUSAMU 1ETOYHO3EMEIBHBIX METAJIIOB
l"amenne u3BecTr BOJLOM.
[TonydeHue KECTKOM BOABI B3AUMOAECHCTBUEM YTIIEKUCIIOTO C U3BECTKOBOW BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTH KUIISTYCHUEM U T00aBKOW COJIBI.
VYcerpanenue nocTOSTHHON KECTKOCTU JOOABKOM COJIBI.
MoHUTHI ¥ IPUHIIKT UX ASUCTBUS (BUACOPpPArMeHT).
e Komnekuus mpupoIHbIX COEAMHEHUIN aTFOMUHUS.
e Buneodparments! u ciaiiapl «OKCHU] ATIFOMUHUS U €r0 MOJIU(DUKALIN.
e [lomyuenue aMmpoTEepHOro rUAPOKCHIA ATIOMUHUS U UCCIIEI0BAaHUE €T0 CBONCTB
o Komnekuus «XuMHUYECKHE HCTOYHUKH TOKA
e Pe3ynbTarhl AJIUTEIBHOTO KCIEPUMEHTA IO M3YYEHUIO KOPPO3UHU CTAJIbHBIX M3/EIUi B
3aBUCHUMOCTH OT YCJIOBHI IPOLIECCOB
Boccranosnenue menu u3 oxkcuaa meau(1l) Bogopogom
Buneodparments! u cnaiiasl «[Ipou3BoACTBO UyTryHa U CTAIH
Buneodparments! u cnaiiapl «M3aemnus U3 4yryHa v CTaIm»
Buneodparments! u cnaiiast «I[Ipon3BocTBO aMtOMUHUS)
JlaGopaTopHble ONBITHI
39. B3aumoneiicTre xeine3a ¢ pactBopoM cyibgpara meau(1l)
40. [TonyuyeHue U3BECTKOBOM BOJbI U OMBITHI C HEM
41. Monyuenue ruapoxcuos xxenesa(ll) u (1)
42.KayecTBEHHbIE peaKIMM Ha KATUOHBI JKeJe3a
IIpakTyeckue padoTnl
6. [Tomyuenue sxecTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEHUS
7. PemieHne sKCIEpUMEHTANBHBIX 3a7a4 110 Teme «MeTaubhy
XuMHA M OKpYysKawmas cpeaa (24)
Crpoenue 3emnu: sApo, MaHTHS, 3€MHas KOpa, UX XUMHUYECKMH cocTaB. Jlutocdepa u eé
Xxumuueckuii coctaB. Munepansl. Pynel. Ocanounbsie mnoponel. [lonesHsle HcKonaemsle.
XuMuyeckuit coctaB Tupochepbl. XUMHUUECKHH COCTaB aTMOC(EPHI.
VICTOYHMKM XMMMYECKOI'O 3arps3HEHUsl OKpyKarouied cpeisl. ['nobaibHbIE 3KOJIOTHYECKHe
npo0sieMbl YesloBeYecTBa: MMAapHUKOBBIM AP (EKT, KUCIOTHBIE MJOXKAH, O30HOBBIE JIBIPHI.
MexayHapo/lHOE€ COTPYJHMUYECTBO B OOJIACTH OXpaHbl OKpY’Karollel cpeibl OT XMMHUYECKOIro
3arps3HEHUs. «3enEHast XUMUS».
MapkupoBKa YMakOBOYHBIX MaTE€pHAJIOB, 3JEKTPOHUKM M OBITOBOM TEXHUKH, IMPOJIYKTOB
MATAHUS, STUKETOK MO YXOy 32 OHEHKIOM.
JleMoHCTpanuu
e Buneodparments! u ciaiinpl «CtpoeHne 3eMiu U €€ XUMHUYECKUI COCTaB»
Komnnekuust MuHepaioB ¥ TOPHBIX TIOPOJT
Komnekuust «Pyael MeTaniony
Buneogparments! u cnaiiibl «l 106agbHbIE 3KOJIOTHYECKHE TPOOIEMBI UeTIOBEUYECTBAY
BuneogparMeHTsI 1 claiiibl 0 CTENEHH YKOJIOTHYECKON YHCTOTHI TOBapa
JlabopaTopHbIe ONBITHI
43. N3yueHune rpaHuTa
44. 3ydyeHne MapKUpPOBOK PA3JIMYHBIX BUA0B IPOMBIIUIEHHBIX U ITPOJOBOJILCTBEHHBIX TOBAPOB
O000meHre 3HAHU 0 XMMUM 32 KyPC OCHOBHOM mK0Jbl. [Tloaroropka k OcHOBHOMY
rocy1apcTBeHHOMY JK3aMeHy (74)
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CrpoeHue aTomMa B COOTBETCTBHM C IOJOXEHHUEM XHMHUYECKOro 3nemeHTa B llepnoanueckoit
cucrteMe. CTpoeHHe BEIIECTBA: XUMHUYECKas CBSI3b M KPUCTAUIMYECKHE PEHIETKHA. 3aBUCHUMOCTh
CBOWCTB 00Opa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIOB, OJIArOPOIHBIX
ra3oB) OT MOJOXeHUsi »3neMeHToB B Ilepmonnyeckoit cucreme. Tumonoruss HeOpraHUYECKHX
BEILECTB, JEJICHUE UX Ha KJIacChl U rpynnsl. [Ipencrasurenu.

[Ipu3Haku 1 ycioBUs NPOTEKaHUS XUMUUYECKUX peakuuid. TUIIOI0rus XUMHUECKUX PeaKUui Mo
pa3IMYHBIM OCHOBAaHMSM. Peaxnun MOHHOTO oOMeHa. OxucauTeNnbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XUMHUYECKUE CBOMCTBA  MPOCTBIX  BEMIECTB.  XapaKTEpPHbIE  XUMHYECKHE  CBOICTBa
coneoOpa3yoIUX  OKCHUIOB, THUIAPOKCUIOB  (OCHOBAHHH, KHUCIOT U  aM(OTEPHBIX
THJIPOKCHUIOB), COJICH

PETMOHAJIBHBII KOMIIOHEHT XHMMWYECKOI'O OFBPA3OBAHUA B
PECIIYBJIMUKE BAIIKOPTOCTAH

Jnst KOHKpeTU3aluu U yriyOJieHUsl 3HAHUW y4JalIuxcsi BBOAUTCS XMMHYECKUM PErMOHATBHBIN
KOMIOHEHT. OH aKTUBHO NPHUBIEKAETCA KaK NpU paboTe C JOMOJHUTENIBHON JHUTEpaTypoi,
CIIPAaBOYHBIMH TOCOOWSIMH, TaK W TIPH BBINIOJHEHUH pedepaTuBHBIX padoOT, MOKIAJ0B U
COOOIlIEHUH C MCMOJB30BAaHMEM MECTHOTO MaTepuana. [Ipy BBINOJHEHWH DPA3IUYHBIX THUIIOB
XUMHUYECKHUX IKCIIEPUMEHTOB HCIOJB30BaTh MHPOPMALIUK O BEIIECTBAX, MPUMEHSIEMBIX B OBITY,
MPUPOIHBIX 00beKTax Ph.

AHanmu3 SIBJICHUH OKpYyXKaromehd JAeMCTBUTENBHOCTH B aTMO-, JIUTO-, THApPO- H Ouocdepe
bamkoproctana

EauHcTBO M B3aMMOCBA3h  sABJIEHMM B npupone. Ilpeamer, OCHOBHBIE pe3yJabTaTbl U
HaIPaBJIEHHOCTb UCCIIEI0BaHUI XUMUKOB banikoprocrana.

[TprMmepHBIE OOBEKTHI IKCKYPCUN: MHHEpPATIOTMUECKHE M KpaeBeAUECKHE MY3€H, XUMUYECKHE
naboparopuu y4yeOHBIX 3aBEICHUMN, MPOMBIIUICHHBIX U CETbCKOXO3SIMCTBEHHBIX MPEINPHUITHIA,
aIlTCKU, BOJOOYUCTHBIC COOPYKCHUA, KapbEphI )IO6I)IT-II/I TIOJIC3HBIX HCKOIIaEMBbIX,
HE(TENPOMBICTBI, TPEANPUATUS PECHyONUKH MO TepepaboTke NPUPOIHBIX MHUHEPATBHBIX
yI00peHwUil.

VcTouHnkH 3arpsi3HeHUs NpUpoIHbIX Boj bamkopTtocTana. OxpaHa NpupOAHBIX BOJI.

O3zHakomieHHe ¢ (pU3HMUECKUMHU CBOMCTBAaMM MUHEPAJIOB, TOPHBIX MOPOJI, CIIOKHBIX U IMPOCTHIX
BeliecTB (J1abopatopHast pabota 2). IIpu M3ydeHMH XMMHUYECKHMX 3JIEMEHTOB M MX CHUMBOJIOB
O3HAKOMJICHHE YyYallMXCi C OJJIEMEHTApHBIM COCTaBOM JKUBBIX OpPraHU3MOB, MOYB U C
COJIEp’)KaHNEM XMMHUYECKHUX JIEMEHTOB B IPUPOAHBIX BOJAX, OYBaX M HeApax bamkoprocraHa.
Haxosxaenne npocThIX BEleCTB B Mpupoe (YriiepoJl KaMeHHOTo U Oyporo yriel, HeTu, uoa u
OpoM B MHUHEpaJIbHBIX UCTOYHHUKAX U JIp.).

Kucnopon B mpupone bamkoprocrana I[lomydyeHne u ucnonb3oBaHHe Kucioponaa. OKCHIBI.
Cocras nouB bamkoproctana. Mcnonp30BaHne OKCHIOB B TPOMBIIIJIEHHOM ITPOU3BOJICTBE. Poib
OMHApHBIX COEAMHEHHH B 3arps3HEHUHM aTMocdepbl, o0pa3oBaHHE KHCIOTHBIX JOXKAEH u
(OTOXUMHUECKUX CMOTOB, pa3pyIIeHUs 030HOChEpHI.

Oxkcupapl, oOpasyromuecs B TNPOMBIIUIEHHBIX NPOM3BOACTBaX bamikoprocraHa B mporiiecce
paboThl JBUTATeNell BHYTPEHHEr0 CropaHMs, B Ipolecce >KU3HENEATENbHOCTH PpACTeHHUH,
KUBOTHBIX U 4yesoBeka. OKCU KpeMHHUSI - OCHOBHOM KOMITOHEHT MOYB peciyOInKH, BXOISAIINUN B
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COCTaB CTEKOJIbHBIX, (POPMOBOYHBIX M CTPOUTENBHBIX MEeCKOB. OKCHUIBI aTIOMUHUS, JKeTe3a,
KaJIbIIMsI, MarHus, Kainus, TuTana, pocdopa B cocraBe mouB u jeueOHbIX rpsseit. Comepxanue
KHUCIIOT B JICYEOHBIX TPs3SX M B MOJ30JHMCTBIX U JIEPHOBOJOA3OIUCTBIX TOYBAX PECIYOTMKH.
OTpunaTenbHOE BIMSHUE TAKUX TIOYB C MOBBIIICHHONW KUCIOTHOCTBIO Ha Pa3BUTHE OOJBIIMHCTBA
KYJIbTYPHBIX PAaCTeHMM M Ha WX ypokaHOCcTb. OCHOBaHHWE B NPUPOAEC M B XUMHUYECKHUX
npou3BojcTBax bamkoprocrana. Coaeprkanue B HEApax peciyOJIMKU KapOOHATOB U CyiIb(aToB
Kanpus. VX wucnonb3oBaHue B ObITY W HapomHoMm xo3siictBe. ConepkaHue cojei B
MOBEPXHOCTHBIX U MHUHEpalbHBIX Bogax PB. Posb coisieil B XKU3HEAEATENbHOCTH PACTEHHUI,
JKUBOTHBIX, YEJIOBEKA, B 3arPSI3HEHUH OKPY>KaroIIeH Cpeibl.

Comu B mpupoac BaH_IKOpTOCTaHa, X 3amnacbl W ICPCIECKTHUBBI HCIIOJIB30BaHUA. OKCI/I,I[BI,
OCHOBAaHMA, KHCJIOTBI, COJIM BOKpPYI' HAC, HCIIOJIb30BAHHC HUX B 6BITy, IMPOMBIIIJICHHOCTH,
MCIHUIIMHE U B CCJIIBCKOM XO3SICTBE.

Oxcuapl, OCHOBAaHMSI, KHUCIIOTBI, COJIM, HCIOJIB3YIOUIMECS B IPOU3BOACTBEHHON IpPaKTHKE
arpOHOMOM, BpayOM, KYyJHMHApOM, CaJ0BOJOM-OBOILIEBOJIOM, MEXaHU3AaTOPOM, CTaJIEBAPOM,
KUBOTHOBOJIOM, CTPOMUTENIEM, NOMOXO3siiikoil M Ap. ClloKHbIE BELIECTBa KaK 3arps3HUTENN
OKpyXkaroien cpensl. OxpaHa okpyxkaroiien cpeasl. Meramisl B ipupoje bamkoprocrana. Psan
COCIMHEHUN METaJUIOB, BXOJSIIUX B COCTaB MEIHBIX, JKEJIE3HBIX, MAPraHIEBbIX PYZ B HEApPax
pecriyOIMKM M B COCTaB MHUHepalbHBIX Kpacuteneil. Hedpts u  Hedrexumumueckas
IIPOMBILNUIEHHOCTH Pb.

HedrenepepabaTbiBatomiasi, HepTexuMHuyecKas, MeTaulyprudeckas, TIa3oBas, CTpPOUTENIbHas,
YTOJIbHasl, MAIIMHOCTPOUTENbHAS, JIECHAS, DJIEKTPOTEXHUYECKAsI U JIP. BUABI IPOMBIIIIEHHOCTH
BKJIIOYAs TPAaHCHOPTHBIM  KOMIUIeKC bamkoprocrana, M  pa3BUTHE B  pecryOiiuke
IIPUPOJOOXPAHHBIX MED.

MeTOIlLI DﬂﬁOTbI C 0JaPpCHHBbIMH 1€THbMH

B pabore c opapeHHsIMuH JeTbMU HauOosiee 3()(PEKTUBHBIMU M3 COBPEMEHHBIX
NEearorMYeckuX TEXHOJOTMH  SBJISAIOTCA  TEXHOJOTHMM  IMPOAYKTUBHOIO  OOy4YeHHS U
KOMIIETEHTHOCTHOT'O MOJX0Aa. DTH TEXHOJIOTUHU MO3BOJISIIOT MOHATH TOUKY 3PEHHS y4allerocst u
CMOTPETh HAa BEUIM C €r0 U CO CBOEH TOYEK 3pEHUs, HCIIOIb30BAaTh HCCIIEI0BATEIbCKUE,
YaCTUYHO-TIOMCKOBBIE, MPOOJIEMHbIE, IMPOEKTHbIE BUIBI JIEATEIBHOCTH. Y OJApEHHBIX JAeTel
4ETKO MPOSIBIIAETCS MOTPEOHOCTH B UCCIIEI0BATEIbCKON M MIOMCKOBOM aKTUBHOCTHU — 3TO OJIHO U3
YCIIOBUHM, KOTOPOE IMO3BOJISIET YYALUMCSl MOTPY3UThCSI B TBOPYECKUH Npolecc OoO0ydeHUs U
BOCIIMTHIBAET B HEM JKaXk/ly 3HAaHUH, CTPEMIIEHUE K OTKPBITHSIM, aKTHBHOMY YMCTBEHHOMY TPyl
CaMOIIO3HAHHUIO.

JIist 3TOM KaTeropuu JeTed MpearOoYTUTEIbHBI METOABl pabOThl: MCCIIEN0BATEIbCKUM,
YaCTUYHO- TIOUCKOBBIM, TPOOJIEMHBIH, TPOEKTHBIH.

®opmbl pabOTHI:

1. KnaccHo-ypouHas

2. ®akyJIbTaTUBBI, CIICIIKYPCHI.

3. Opranuzaius ¥ MpoBeICHNE MIKOIbHBIX OTUMIHNA/. YUacTHe B palOHHBIX U
pecnyOIUKaHCKUX OJIMMITHA/IAX.

4. OpraHu3zaiys 1 IpoBeleHUe HHTEIUIEKTYaIbHBIX UIP, KOHKYPCOB, HAyYHO-ITPAKTUYECKHX
KOH(EepeHIIHH.
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5. Bxitouenue o0y4aromuxcs B yueOHO-HUCCIIE0BATENBbCKYIO H TPOEKTHYIO AEATEIbHOCTD,
KOTOpasi MOKET OCYILECTBIIATHCS B paMKax peaiu3aluyl MporpaMmbl yueOHO-
UCCJIEI0BATEIbCKOM U POEKTHOMN AESITEIbHOCTH.

@DopMBI  OpraHu3aluy  y4eOHO-UCCIICOBATEIBCKON JEATETbHOCTH HA YPOUHBIX 3aHATHIX
CIIEIYIOLIHE:

1. ypoxk-uccienoBanue, ypok-1adopaTopusi, ypOK-TBOPUECKHUM OTYET, YPOK «Y TUBUTEINBHOE
PAIOM», YPOK-paccka3z 00 Y4YEeHbBIX, YPOK- 3alllUTa UCCIEIOBATEIbCKUX MPOEKTOB, YPOK-
9KCIIEPTU3A, YPOK OTKPBITBIX MBICIIEH;

2. y4eOHBIM 3KCIEPUMEHT, KOTOPBII MO3BOJISIET OPraHU30BaTh OCBOCHUE TaKUX JIEMEHTOB
HCCIIEIOBATENbCKON JI€ATEIbHOCTH, KaK IUIAHUPOBAHUE U IIPOBEJICHHUE SKCIIEPUMEHTA,
00paboTKa M aHaJU3 ero pe3yibTaToB;

3. JIOMalIHEE 3a/laHue MCCIEA0BaTENbCKOTO0 XapaKTepa MOXKET COuyeTaTh B
cebe pa3HooOpa3Hble BUIbI, MPUYEM IO3BOJSET MPOBECTH Y4eOHOE HCCIIEJOBAHUE,
JIOCTaTOYHO MPOTSKEHHOE BO BpeMeHU. KoHCYyIbTUpOBaHuE 10 BO3HUKILEH PoOIIeEME;
JUCKYCCUSL; UTPBI.

Cucrema paboThI ¢ 0JapEHHBIMU JETbMH BKJIIOUAET B Ce0s CIIE1YIOIINE KOMIIOHEHTBHI:

. BBISIBJICHUE OJJAPEHHBIX JIETEH;
. pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH Ha ypOKax;
. pa3BUTHE CIIOCOOHOCTEN BO BHEYPOUHOU AESITEIBHOCTU (OJUMIINA/IbI, KOHKYPCHI,

WHIUBUIyaJIbHAs paboTa);
CO3JIaHKE YCJIOBUH JIJISI BCECTOPOHHETO Pa3BUTHS OJaPCHHBIX JICTEH.

MeTtoabl padoTsl ¢ geTbMu ¢ OB3:

Jiis 6oree 3 eKTUBHON KOPPEKIIMOHHOW pabOThl 1 HAanOOJIee KAYeCTBEHHOTO YCBOCHUS
M3y4aeMOT0 MaTepuaia UCIOJIb3YIOTCS Pa3IMUHbIE METOIbI.

1. CnoBecHble (BOMPOCHI, 00BsICHEHUE, Oecenna, pacckas. .. ).

2. Harnsgnele (9KCKypcuu, HaOJMIOAEHUS, JAEMOHCTpAlUs pPA3JIMYHbIX HaTJISAHbBIX
WUTIOCTPAIM, CXEM...).

3. IlpakTuyeckue (MpakTHUECKUE YIpaKHEHUs, rpaduieckre paboThl. . ).

1. Ilpu ucnonp30BaHUU CIOBECHBIX METOJIOB B KOPPEKIIMOHHOM pabote ¢ nerbMu ¢ 3I1P
BOIPOCHI TeJarora J0JKHBI ObITh XOPOILIO MPOAYMaHbl, Y€TKO C(HOpMYyJIUpOBaHBI U JOJKHBI
OBITH JOCTYMHBI JeTsAM. YacTo HCMOIB3yeTCsl OAHOCTyNeHYaTas WHCTpyKiusa. OObsicHeHue
nejarora yacto Tpedyer nmosropa. Paccka3s nmenarora Taxkke J10JKeH ObITh JAKOHUYHBIM, YETKHUM,
ASMOLIMOHAIBHBIM U BBIPA3UTENbHBIM. [I€TH ¢ 3a7epKKOM MCUXUUECKOTO Pa3BUTUS UCIBITHIBAIOT
TPYAHOCTH B BOCHPUATHH U mepepaboTke BepOaabHOM HMH(pOpMaMM, Yy OOJBIIMHCTBA U3 HUX
CTpaJaeT peueBOe pa3BUTHE, MOITOMY CIOBECHBIE METOJBI CIEAYET COYeTaTh C MPUMEHEHHEM
HarJsIIHBIX M TPAKTUYECKHX.

2. CocraBiieHre aanTalliOHHOTO TUTaHA YPOKa 110 XUMHH.

- UCTIOJIb30BAHUE HETPATUIIMOHHBIX (hOpM pabOTHI Ha ypoKax sl MPOUIaKTUKH
nepeyTOMIICHHUS;

- IPUMEHEHHE MYJIbTHUCEHCOPHBIX TEXHUK 00y4YeHuUs (BO3/IEHCTBHE B Ipoliecce 00ydYeHus Ha BCe
KaHaJbl BOCIPUATHS peOeHKa: CIyX, 3pEHUs, OCA3aHHE);

- MIAAIIUN pexXuM (OIPOC B HAYaje ypokKa);

-- UCTIOJIb30BaHUE METO/ bl U MPUEMBI Ha IPUBJIEYCHUE BHUMAHUS 11 JTY4IIEero 3allOMUHAHUS
yuebHoro marepuana («Haiinu ommobky», «IIpoBepb ceds u cocena» u ap.);

- MCII0JIb30BAHNE TaKTUJIbHBIX, HATJISITHBIX, CTyXOBBIX, IBUTATEIIbHBIX MPUEMOB MPHU NEPEXO/IE C
OJIHOTO BUJIA JEATEIBHOCTH K IPYrOMY.
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3. U3 o0menpuHSATHIX MPaKTUYECKUX METOJ0B B pabore ¢ nmetbMu ¢ 3[IP nHanGomnee
3¢ (EeKTUBHBIMU SBISIOTCS YNPaKHEHUsI U JuIaKkTudeckas urpa. HeoOXoauMocTs ynpakHeHHi
o0ycioBieHa cinaboil MBICIUTETPHONW aKTHBHOCTBIO JETEH NAaHHOW KaTeropuH, OCIa0IIeHHON
NaMsIThl0, TPYOHOCTSMM Bochpusths M T. A. I[lo3ToMy, ¢ NOMOUIBIO  yNpakKHEHWH,
MHOT'OKPAaTHOI'O BBIIIOJHEHUS] YMCTBEHHOT'O U IIPAKTUYECKOI0 JEHCTBUS JOCTUTAETCS OBJIA/IEHNE
OIpeIelIeHHBIMU 3HAHUSIMU.

3.TEMATUYECKOE IIJTAHUPOBAHHUE

8 KJIIACC
Ne n/nn Tewma paznena KomnuecTBo |B Tom uncie
JacoB TTaGOpaTOpH [PAKTHUECKH [KOHTPOIIb
bIe OIIBITHI  |© pa0OTHI HbIE
a00TbI
HavanbHble MOHATHUS U 3aKOHBI
Temal 20 11 2 1
XUMHH
Bauelimme mpeacTaBuTeNx
HEOPraHUYECKUX BEILECTB.
Tema 2. P . 18 5 3 1

KommuecTBeHHBIE OTHOIIICHUS B
XUMHUHN

OCHOBHBIE KJIACCHI
Tema 3. o 10 11 1 1
HEOPraHUYECKUX COCAMHEHUI

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

Tema 4. 8 1
XUMUYECKHX djieMeHToB J[. 1.
MeHnzieneeBa U CTpOCHHE aToOMa
Tema 5. XUMHYECKas CBSI3b. 8 1 1
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OKHUCIIUTENLHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU

Peszepr 6
Hroro 70 29 6 4
9 KJIACC
Ne /mt Tema paznena Komnuyect [B ToMm unce
BO UlaGopaTop |[MpakTHYECKUE[KOHTPOIh
1aCOB HBIC OIBITHI [Pa0OTHI HbIC
pPaboThI
[ToBTOpeHME 0 0000IICHNE CBEICHUI 5 12
Temal | 1o kypcy 8-ro kjaacca. XMMHUYECKUE
peakuuu
Tena 2 XHUMHYECKUE PEAKIIUU B PACTBOPAX 10 18 1 1
Tema 3 Hewmerauiel 1 X coeIUHEHUSA 25 8 4 1
Mertasmibl U UX COeTUHEHUS 16 4 2 1
Tewma 4.
Tema 5. XuMHUS U OKpY’Karolas cpena
O0600611eHre 3HaHU| IO XUMHH 32
KypC OCHOBHOM 1IKOJIBL. [ToaroroBka
K OCHOBHOMY T'OCY/IapCTBEHHOMY
sk3ameny (OI'9)
Pesepr 3
Hroro 68 42 7 3
4. KAJTEHJIAPHO-TEMATHYECKOE INTAHUPOBAHHUE
ITpunoxenneNel
KOHTpOHBHO'OHeHO‘IHBIe MaTcpHuaJbl
[TpunosxenneNe2

5. MATEPUAJIBHO-TEXHUYECKOE, YYUEBHO-METOJNYECKOE 1
MH®OPMAIIMOHHOE OBECTIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA.

1.

O.C. T'abpuensn, U.I'. OctpoymoB, C.A. Cranko, Xumus. 8 Kiacc: y4eOHUK IS

obmieo0pazoBarenbHBIX opranu3amnuii. — M. «IIpocBemenuey, 2019.

O.C. T'abpuensn, N.I'. OctpoymoB, C.A. CrankoB, Xumus. 9 kinacc: y4eOHUK IS

obmieo0pa3oBareabHBIX oprann3amuid. — M. «IIpocBemenuey, 2019.

H.IL., flmrykoBa A.B. HacronbpHast kaura yuntens. Xumus. 8-9 knace: Meroandeckoe

nocobue. — M.: [Ipoda, 2003r.

[TaBnoBa H.C. KoHTposibHbIe U caMOCTOsTENbHBIE paboThl Mo XumMuK K yueoHuky O. C.

[abpuensna «Xumus. 8» - M.: Jlpoda, U3matenberBo «Ox3ameny» 2015
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5. O.C. Tabpuensn, IL.H. bepeskun, A.A.Ymakos, I'.B. MaiiopoBa, H.B. Ky3pmuna
Kontponbnable u mpoBepouHbie paboThl k ydyeOnumky O.C. labpuensn «Xumus. 8
kiace».— M.: uzn-Bo «Jlpoday, 2013

6. O.C.I'abpuensn, bepéskun I1.H., YmakoBa A.A. «kKoHTposibHBIE U TPOBEPOUYHBIE pAOOTHI
K yueOnuky O.C.I'abpuensna «Xumus. 9 kimace».— M.: [lpoda, 2013.
7. Xomuenko WM.I'. Pemrenue 3agau mo xumun. — M.: OO0 «M3garensctBo HoBas Boinay,

2015. — 256c¢.
CpenctBa o6yuenust (MMCO, TCO, Harnsgable cpeicTBa 00ydeHus).
O6opynoBaHue: - KOMIBIOTEDP; MYJIbTUMEIUIHBIN MPOSKTOP; JOKYMEHT-KaMepa.
ABTopckue nudpoBbie 00pa3oBaTeNbHBIC pecypchl: Ipe3eHTamu PowerPoint

MynbsTHMeaniiHOE yuebHoe mocodue;

Xumusg 8-11 knacc — aucK;

Xumus 8-11 kiacc — BuptyanbHas nabopatopus;

Xumus 8,9 knaccol —0a30BbIi YPOBEHB;

Buneopunemer: «Enunas xomiekius Ludpossix O6paszoBatenbabix PecypcoBy (Habop
upoBbIX pecypcoB k yueOHukam O.C. ['abpuensina)

Junaktraeckoe odecrieueHne yaeOHOTO IpoIiecca Hapsiay ¢ y4eOHOM TUTepaTypOid BKITFOYACT:

- yueOHbIC MaTepHaibl WIUTFOCTPATUBHOTO XapakTepa (OMOPHBIC KOHCIIEKThI, CXEMbI, TaOJIHIIbI,
JUarpaMMbl, MOJIETH U JIp.);

- ydeOHBbIE MaTepuajbl HWHCTPYKTUBHOIO XapakTepa (MHCTPYKUMH IO OpraHU3alUH
MPaKTUYECKON pabOThI yyaluxcs)
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