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BBenenue.

PabGouass mporpamma oO0yueHus xumuu it 8-9 KJIaCCOB C HCIOJIb30BAaHUEM
obopynoBanusi 1eHTpa «Touka pocta» pa3zpaboTaHa B COOTBETCTBUM C
HOPMAaTUBHBIMH aAKTAMH:

- ®enepanbHbIi 3aKk0H OT 29.12.2012 No 273-D3 «O06 obpazoanuu B Poccuiickoi
deaepanum» (C MOCIETYIOIMIUMA U3MEHEHUSIMHU );

- mnpukaz MwunuctepcTBa oOpaszoBanusi U Hayku Poccuiickoii denepanuu OT
17.05.2012 Ne 413 «O6 yrBepxkaeHun (¢eaepaibHOro TOCYJapCTBEHHOTO
00pa3oBaTeNLHOIO CTaHAApTa CPEIHETO 00111ero 00pa3oBaHusy (C MOCIEAYIOIUMU
WU3MEHEHUSIMU );

- npuxka3 MuHuctepcTtBa obOpazoBaHus v Hayku Poccuiickoit denepanuu ot
31.03.2014 Ne 253 «O06 yrtBepxkaeHuu @DenepanbHOTO TEPEUHS YYCOHHKOB,
PEKOMEHIYEMBIX K UCTIOIB30BAaHUIO TIPH PeATN3aINN UMEIOIINX TOCYIapCTBEHHYIO
aKKpeIuTaIlui0 00pa3oBaTeNbHBIX NPOrpaMM HaYaJIbHOTO OOIIEro, OCHOBHOTO
o011ero, cpeaHero oomero oopa3oBaHusy (C MOCICAYIOIMIMMU U3MEHECHHUAMU );

- CanuTapHo-3nuaeMuogoruyeckue npasuia 1 Hopmatubbl CanlluH 2.4.2.2821-10
«CaHUTapHO-IMUIEMHUOJIOTHUECKHE TpPeOOBaHUS K YCJIOBHSIM U OpraHU3aldn
oOydyeHuss B 0OIIE0Opa30BATENbHBIX  YUPEKACHUSAX»,  YTBEPKICHHbBIC

[TocranoBinenneM [J1aBHOro TroOCyIapCTBEHHOIO CaHMTapHOro Bpada P® ot
29.12.2010 Ne 189;

- Konnermus pa3BuTHs €CTECTBEHHO- MaTeMaTHIECKOro oOpazoBanus Poccuiickoi
dbenepauun, YTBepkIeHa pacrnopsbkenrem  [IpaButennctBa  Poccuiickoi
®enepanuu ot 24 nexabps 2013 r. N 2506-p

- IlpumepHas ocHOBHas oOpa3zoBaTelbHas MPOTrpaMMa CPEIHEro O0OIIero
oOpa3zoBanmsi, om00peHa pemieHreM (denepaabHOro y4eOHO-METOIUYECKOTO
00beIMHEHUS 110 0011IeMy 00pa3zoBaHuIo (MTPoToKoJ OT 28.06.2016 Ne 2/16-3);

- [IpumepHast mporpaMma cpeaHero (TIOJTHOTO0) 001Iero 00pa3oBaHus 10 XUMUU JIS
8-9 xmaccoB oOmieoOpazoBarenbHbIX yupexaeHuil (IIpumepHbie mporpammsl 1Mo
y4aeOHBbIM npeaMeTaM. XumMus.8-9 kimaccel — M.: Benrtana-I'pad, 2017);

- [Iporpammel kKypca xumun : 0a30BbIi ypoBeHb, 8-9 kinaccel / H. E. Ky3nerona, H.
H. I'apa. — M. : IIpocBemenue, 2019:

- OcHoBHas o01eoOpazoBarebHas MporpaMma CpeaHEero o0mero oopa3oBaHUs
MOY «Scnozopenckas COILLy;



- JIokanbHBINM HOPMATUBHBINA aKT 00I1€00pa30BaTEIbHON OpraHu3aluu o pabouei
nporpamme, [Tonoxenue o padoueit nporpamme yuutenss MOY «ScHo30opeHckas
COL».

Pabouas mporpamMMa opreHTHpPOBaHA HA UCIIOJIH30BAHUE YUCOHUKOB:

Pymsutuc I'.E XuMusi: opraHudeckas XuMUs: YyuyeOHMK g 8§ Kiacca
obmeoOpazoBatenbHbiX yupexaenuit/ ['.E. Pymutuc, ®.I. dDenpaman. M.:
[Ipocsemienne

Pymsutuc T'.E  Xumwmsa: oOmas xumus:  y4eOHUK 11 9 kiacca
obmeobpazoBarenbubix  yupexaenui/ [.E. Pymsutnc, @.I'. denpaman. M.:
[Ipocsewmenue.

Hcnons3zoBanne obopyaoBaHus «Touka pocta» npu peanuzauuu gaHHor OI1
IIO3BOJISIET CO3/1aTh YCIOBUS:

* JUISl paCIIUPEHUS COACPKAHUS MIKOJIHLHOTO XMMHUECKOT0 00pa3oBaHMUs;

* 7Sl TOBBIIEHUS MO3HABATEIbHON AaKTUBHOCTH OOYYaIOLIUXCS B €CTECTBEHHO-
HAay4YHOU

o0acTu;

e JUIS pPa3BUTUSA JIMYHOCTH peOCHKAa B TMporecce OOydeHHsS XHMHH, €ro
CITOCOOHOCTEM,

(GopMUPOBAaHHUS W  YIOBICTBOPEHHS COLMAILHO 3HAYUMBIX HMHTEPECOB U
OTPEOHOCTEH;

JUTs1 pabOTHI C 0TAPEHHBIMU TKOJIBHUKAMH, OPTAHU3AIIMN UX PA3BUTHS B Pa3IMUHbIX
o0nacTsx 00pa3oBaTEIbHOM, TBOPUECKOU JIEATEILHOCTH.

B xypce xumum 8 Kjacca npeaycMaTpuBaceTCs MPOBEACHUE 4 KOHTPOJIBHBIX U 6
npaktrdeckux padot. [nanupyercs BeinmosHeHNEe 8 1a00paTOPHBIX OIBITOB.

B xypce xumun 9 xiacca mpeaycMaTpuBaeTcs MpoBeeHne 3 KOHTPOJIBHBIX padoT,
6 mpakTUYECKUX YPOKOB M BBHITIOJIHEHHE 9 1a0OpaTOpPHBIX OMBITOB MO TEMaMm
nporpamMmel. B 9 kmacce mumanupyercs mo 1 BXOIHOUM KOHTPOJIBHOW pabote, mo 1
pyOe)HOM KOHTPOIBHOM paboTe U 1Mo 1 UTOTOBOM KOHTPOILHOU padote. KoHTpoIb
OCYIIECTBIISICTCS B BUE KOHTPOJIBHBIX pabOT U KOHTPOJIbHBIX TECTHPOBAHUIA.



1. IlimanupyemMble pe3yjibTaThl OCBOCHHUS Y4e0OHOI0 IpeaMeTa.
1.1. JIM4YHOCTHBIE Pe3yabTaThbl.

. JInuHOCTHBIE pe3ynbTaThl B cepe OTHOLIEHUI oOydarommxcs K cebe, K
CBOEMY 37I0pPOBBIO, K TO3HAHUIO CEOS:

¢ OpUCHTalIA O6yT-IaIOIHI/IXC$[ Ha JOCTHUXCHHUC JIMYHOI'O CHACTbA, PCATIN3AITHIO
ITO3UTUBHBIX KHU3HCHHBIX ICPCIICKTUB, HNHUIIUATUBHOCTD, KpCaTUBHOCTD,
FOTOBHOCTh M CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPCACIICHULO, CIIOCOOHOCTh
CTaBUTb LICTINU U CTPOUTD )KU3HCHHBIC IIJIAHBI;

. TOTOBHOCTb U CIIOCOOHOCTh 00ECIIEUUTh ce0€ U CBOMM OJIM3KUM JOCTOMHYIO
JKM3Hb B IIPOLIECCE CAMOCTOATEIILHON, TBOPUYECKOW Y OTBETCTBEHHOM JAEATEIBHOCTH,

. TOTOBHOCTh U CIHOCOOHOCTh OOYYarOMIMXCSI K OTCTaWBaHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOT'O MHEHMS, TOTOBHOCTh M CIIOCOOHOCTh BbIpA0aTHIBATH
COOCTBEHHYIO IMO3UIIHIO [0 OTHOIICHHIO K 00IIECTBEHHO-TIOJIMTHYECKUM COOBITHSIM
MPONIJIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUSA, UM OCMBICICHUS HCTOPHH,
JTYXOBHBIX IEHHOCTEW U TOCTUKEHUI HAILlIEH CTPAHBI;

. TOTOBHOCTh M CIOCOOHOCTh OOyYaromuxcsi K CaMOPa3BUTHIO M
CaMOBOCIHUTAHUIO B COOTBETCTBHH C OOIIEUETIOBEYECKUMHU [IEHHOCTSIMH U UcaIaMU
rpakIaHCKOT'0 OOIIECTBA, MMOTPEOHOCTh B (PM3MYCCKOM CaMOCOBEPIIICHCTBOBAHUH,
3aHITHSAX CIIOPTUBHO-03I0POBUTEIIBHON JACATEIHHOCTHIO;

. MPUHATHE W pean3alusl IEHHOCTEH 3M0poBOTO M Oe3omacHoro obpasa
KU3HHU, OepeKHOE, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIIICHHE K COOCTBEHHOMY
(U3HIECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO;

. HEMIPUSATUE BPEAHBIX TMPUBBIYEK: KYpPEHUsS, YINOTPEOJEHUs aJIKOroJs,
HAapKOTHKOB.
. JInuHOCTHBIE pe3yibTaThl B cpepe OTHOLIEHHH oOyyatonuxcs k Poccun kak

Kk Ponune (OTedecTBy):

. pOCCUICKasi MJAEHTUYHOCTh, CHOCOOHOCTh K OCO3HAaHUIO POCCHMCKON
UJEHTUYHOCTU B MOJHMKYJIBTYPHOM COIIMYME, YYBCTBO IIPUYACTHOCTH K UCTOPHUKO-
KyJIbTYPHOI OOIIHOCTH POCCHUMCKOro Hapoaa U cyabOe Poccuum, matpuoTusm,
TOTOBHOCTB K CIy»€eHNI0 OTeuecTBY, €0 3alluTe;

. YBOKECHHE K CBOEMY HapO/ay, YyBCTBO OTBETCTBEHHOCTH Iepea PoIuHOi,
TOPIOCTH 3a CBOM Kpal, cBoo PoauHy, nmpomioe W HACTOsIIee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBakeHHE K TOCYIapCTBEHHBIM CHMBOJIAM
(rep0, nar, rumn);



. (bopMHUpOBaHNE YBAXKEHHUS K PYCCKOMY SI3bIKY KaK FOCYAapCTBEHHOMY SI3BIKY
Poccuiickonn ®enepannn, SBISIOMIEMYCI OCHOBOW POCCHUMCKON HJIEHTUYHOCTH U
IJIaBHBIM (DAKTOPOM HAIMOHAIBHOTO CAMOOIIPEICTICHUS;

. BOCIIUTAHWE YBAXKCHUS K KYyJNbTYpe, S3bIKAM, TPAAHUIMSAM M OObIYasiM
HApOJI0B, NpokuBaronx B Poccurickon denepanuu.

. JInyHOCTHBIE pe3yNbTaThl B cepe OTHOLICHUNA OOyYaroluuxcsi K 3aKOHY,
rOCyIapCTBY U K FPAKJIaHCKOMY OOIIECTBY:

* IrpaXaaHCTBECHHOCTD, I'paXIaHCKasd IIO3UIUA aKTUBHOTO M OTBCTCTBCHHOI'O
YJICHA pOCCHfICKOFO 06IJ_ICCTBa, OCO3HAIECro CBOM KOHCTUTYLIHMOHHBIC IIpaBa U
06}I3aHHOCTI/I, YBAXAKOMICTI'O 3aKOH M IIPAaBOIIOPAJO0K, OCOZHAHHO IIPUHUMAIOIICTO
TPaJUIUOHHLIC HAOWOHAJIBHBIC U O6IHC‘I€JIOB€‘ICCKI/IC T'YMaHUCTHUUYCCKUC U
ACMOKPATHICCKHUC ICHHOCTH, TOTOBOT'O K YY4aCTHUIO B 06HICCTBGHHOﬁ KHU3HH,

. MPU3HAHUE HEOTUYX AAEMOCTH OCHOBHBIX IIPaB U CBOOO/I YEIOBEKA, KOTOPBIE
OPUHALIEKAT KAXKIAOMY OT POXKIEHUSA, TOTOBHOCTh K OCYLIECTBJICHUIO
COOCTBEHHBIX MpaB M cBOOOA 0€3 HapylleHUs MpaB, U CBOOOJ IPYrux JIUII,
TFOTOBHOCTb OTCTaWBaTh COOCTBEHHBIE MpaBa M CBOOOJIbI Y€JIOBEKAa U IpaKAaHUHA
COrJlacHO OOLIENPHU3HAHHBIM MPUHIMIIAM U HOpMaM MEXKIYyHApOAHOTrO MpaBa U B
coorBerctBUM ¢ Konctutymumenn Poccuiickoinr @epepanuu, ImpaBoBas U
NOJINTHYECKAs! TPAMOTHOCTB;

. MHUPOBO33pEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
Y O0II€CTBEHHOM MPaKTUKH, OCHOBAaHHOE Ha JIHAJIOre KyJbTYp, @ TAKKE Pa3IUuHbIX
(dbopM O0OIIECTBEHHOIO0 CO3HAaHHUS, OCO3HAHUE CBOETO MECTAa B MOJHUKYJIbTYPHOM
MUDE;

. MHTEPUOPHU3AIMS IIEHHOCTEH JEMOKPATHM M COLUAIBHOW CONUAAPHOCTH,
FOTOBHOCTh K JIOTOBOPHOMY PEryJUPOBAaHHWIO OTHOIICHWW B Tpynmne WK
COLIMAIbHON OpTaHU3alllH;

. TOTOBHOCTh OOYYaromMXcsl K KOHCTPYKTMBHOMY Y4YacTHIO B NPHUHSATHU
pEILICHUN, 3aTParuBarOlINX HMX IpPaBa U HWHTEPECH], B TOM YHCIIE B PA3JIMYHBIX
dbopmax OOIIECTBEHHOM CaMOOPTaHW3allMK, CaMOYIIPaBJICHHS, OOIIECCTBEHHO
3HAYUMMOM JI€ATEIbHOCTH,

* INPpUBCPKCHHOCTL HUJACAM  HMHTCPHALIMOHAIN3MA, ,ZIpy>K6I>I, PaBCHCTRBA,
B3aHMMOIIOMOIITH Hapoa0B, BOCIIMTAHHUC YBAXKXUTCIBHOI'O OTHOILICHUA K
HallMOHAJIbBHOMY JOCTOUHCTBY JII-OI{CI‘/’I, HUX 9yYBCTBaAM, PCIIMTUO3HBIM Y6C)KI[CHI/I}IM;

¢ I'OTOBHOCTbH O6y‘-IaIOHII/IXC$I IMPOTUBOCTOATL HACOJIOTHMHM IJKCTPECMH3MA,
HanmMOHaJIu3mMma, KC@HO(i)O6I/II/I; KOoppynuuu, IUCKPpUMHHAIIUKU 110 COLHUAJIbHBIM,
PCINTHO3HBIM, PACOBBIM, HAIIWMOHAJBHBIM IIPHU3HAKAM W APYI'MM HCIaTHBHBIM
COMAJIbHBIM SABJICHUSAM.



. JlmuHocTHBIE pe3ynabTaThl B cdepe OTHOUIEHWH OOydalImmxcs C
OKPY>KaIOIUMHU JIFOJbMU:

¢ HPaBCTBCHHOC CO3HaHUC n IIOBCACHUC Ha OCHOBC YCBOCHU
061HC‘1€HOBC‘-I€CKHX HeHHOCTeﬁ, TOJICPAHTHOI'O CO3HAHUA HW IIOBCACHHUA B
IOJHUKYJIbTYPHOM MHPE, T'OTOBHOCTU H CITOCOOHOCTH BECTH Auajor ¢ Apyrumu
JIOAbMH, JOCTHIaTb B HCEM B3aWMMOIIOHMMAaHHA, HAXOJIUTb O6HII/IC oeamn M
COTPYAHHNYIATD OJIA UX OOCTUKCHMUA,

. MPUHATHE TYMAHUCTHYECKUX I[IEHHOCTEH, OCO3HAHHOE, YBAXKHUTEJIBHOE U
noOposkenaTeabHOe  OTHOUIEHWE K  JPYroMy  UeJOBEKYy, €ro MHEHHUIO,
MHUPOBO33PEHUIO;

. CIIOCOOHOCTH K CONEPEKUBAHUIO U (DOPMUPOBAHKUE TOZUTUBHOTO OTHOILICHHUS
K JIFOZSM, B TOM YHUCJIE€ K JINLAM C OIPAHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS U
UHBaIMJaM; OEpeKHOe, OTBETCTBEHHOE UM KOMIIETEHTHOE OTHOILIECHHE K
($u3nYECKOMY U MCUXOJIOTMYECKOMY 370POBbIO APYTUX JIIOJIEH, YMEHHE OKa3bIBAaTh
IIEPBYIO [IOMOILIb;

. (bopMHpOBaHNE BBIPAKEHHOM B MOBEJACHUM HPABCTBEHHOW MO3UIIMU, B TOM
YHUCJie CHOCOOHOCTH K CO3HATENIbHOMY BBIOOPY J00pa, HPAaBCTBEHHOI'O CO3HAHUS U
TIOBEJICHUSI HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX IIEHHOCTEH W HPAaBCTBEHHBIX
YyBCTB (4€CTH, A0JTa, CIPABEIMBOCTH, MUJIOCEPAUS U IPYKeIto0uns);

. pa3BUTHE KOMIIETEHIIM COTPYJHUYECTBA CO CBEPCTHUKAMH, JAETbMU
MJIQJIIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTelIbHOM, OOLIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIEeI0BATENBCKOM, MPOEKTHON U APYTUX BUJAX IEATEIbHOCTH.

. JlmuHOoCTHBIE pe3ynbTaThl B cdepe OTHOIIEHHH oOydaroumxcst K
OKpY’KaroLEMy MUpPY, )KUBOM IIPUPOJIE, XYT0KECTBEHHON KYJIbTYypE:

. MHPOBO33pEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HayKH, 3HAYUMOCTH HAyKH, TOTOBHOCTb K HAy4YHO-TEXHHUYECKOMY TBOPUYECTBY,
BJIaJICHUE JIOCTOBEPHOM MHGOpPMAIMEH O MEePEIOBBIX JOCTIKCHHUSAX U OTKPBITHIX
MHUPOBOM M OTEYCCTBEHHOW HAyKH, 3aWHTEPECOBAHHOCTHh B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

. TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CaMOOOPa30BaHUIO,
Ha TPOTSKEHUU BCEH >KU3HHU; CO3HATEIIbHOE OTHOIICHHE K HENPEepPhIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIHEHMHON MpodecCHOHAIIBHONM M 0OIIECTBEHHOM
NEeSTebHOCTH;

. JKOJIOTUYECKAss KYJIbTypa, OEpexHOe OTHOIIEHUS K PpOJHOW 3eMile,
OpUpOJHbIM OoraTtcTBaM Poccun M MMpa; NOHMMaHUE BIHSHUS COLMAIIBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHHUE MPUPOJHONM M COLUAIBHOM Cpelbl,
OTBETCTBEHHOCTh 3a COCTOSIHUE TMPUPOJHBIX pECYpCOB; YMEHHS M HaBBIKU



pPasyMHOIO IPUPOAOIOIIB30BAHUS, HETEPIIMMOE OTHOILIEHUE K JCUCTBHUSM,
OPUHOCSIIMM Bpel SKOJOTUH; MPHOOPETEHHE OIMbITa SKOJIOr0-HalpaBlIeHHON
NEATEIILHOCTH;

. ACTETUYECKOE OTHONIICHWS K MHUPY, TOTOBHOCTh K OCTETHYECKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.

. JInuHoCTHBIE pe3yabTaThl B cpepe OTHOIICHUN OOydYaroIIUXCs K CEMbE U
POIUTETSAM, B TOM YHCJIE TTOJATOTOBKA K CEMEMHOM KU3HU:

. OTBETCTBEHHOEC OTHOIIEHHE K CO3JaHHUI0O CEMBbH HAa OCHOBE OCO3HAHHOTO
MIPUHATHS [IEHHOCTEW CEMENHOM KU3HH;

. MOJIOKUTENIbHBIM 00pa3 ceMbH, POJUTENIHCTBA (OTIIOBCTBA U MAaTEPUHCTBA),
WHTEPUOPU3ALINS TPAAUIIMOHHBIX CEMENHBIX LIEHHOCTEM.

. JImyHOCTHBIE Pe3yNbTaThl B cepe OTHOIICHHUS] OOydaromuXcs K TPydy, B
cdepe colraTbHO-3KOHOMUYECKUX OTHOILICHUH:

. yBaX€HUE KO BceM (hopmaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIllUTE CBOEH
COOCTBEHHOCTH,
. OCO3HaHHBINA BBIOOP OymyIie mpodeccuu Kak MyTh M CIOCO0 peanu3aru

COOCTBEHHBIX JKH3HEHHBIX IIJTAHOB,

. TOTOBHOCTh OOYYaIOIIUXCS K TPYAO0BON IPOQeCcCHOHATBLHON ACATEIbHOCTH
KaK K BO3MOXHOCTHM VyYacCTHS B PCIICHWH JIMYHBIX, OOIICCTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIIMOHAILHBIX TIPOOJIEM;

. NOTPEOHOCTh TPYJIUTHCA, YBOKEHHE K TPYyAYy M JIOJIAM TpyAa, TPYAOBBIM
JOCTUKEHUSIM, J10OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOILEHUE K
Pa3HBIM BHUJaM TPYAOBOU NESITEIBHOCTH;

. TOTOBHOCTh K CaMOOOCIY)KMBaHHWIO, BKJIIOYas OOYYEHHE M BBITIOJTHEHUE
JIOMAIITHUX 00SI3aHHOCTEM.

* JIn4HOCTHBIC pPE3yiIbTaTbl B C(bepe (1)I/ISI/ILI€CKOFO, IICUXOJIOTNYCCKOTIO,
COMAJIBHOT'O U aKaACMHUYCCKOI'O 6J'I3FOHOJ'Iy‘—II/I$I 06yqa1011mxc;1:

. duznveckoe, YMOIMOHATBHO-TICUX0JIOTUYECKOE, COIIMATIbHOE OIaronoayyne
oOydaromuxcsi B >KM3HH 00pa30BaTENbHON OpraHU3allid, OIIYIICHHE JAETbMU
0€30I1aCHOCTH U IICUXO0JIOIMYECKOro KoMpopTa, UHPOPMALMOHHOMN 6€301MacHOCTH.

1.2. MeranpeaMeTHbie pe3yabTaThbl

1.2.1. PeryJiTUBHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeHCTBUS



BbITyCKHUK HAYy4YUTCS:

* CaMOCTOATCIIbHO OIPCACIIATh LCIH, 3adaBaTbh IIapaMETpbl U KPUTCPUHU, II0
KOTOPBIM MOJKHO OIIPCACIINTD, YTO LCJIb JOCTUTHYTA,

. OLIEHMBAaTh BO3MOXKHBIE IMOCIEACTBUS TOCTH)KCHHUS TOCTABICHHON IENU B
JeSITEIbBHOCTH, COOCTBEHHOMN JKU3HU M KU3HU OKPY’KAIOILIUX JIIO/IeH, OCHOBBIBASCH
Ha COOOPAKEHUSIX ITUKU U MOPAJIH;

. CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/lauyd B 00Opa30BaTEILHOM
NEATSTLHOCTH W KU3HCHHBIX CUTYAIIHSIX;

. OLICHHBATh PECYpPChl, B TOM YHCJIE BpEMs M JAPYrue€ HeMaTepuabHbIC
pecypchl, HEOOXOAUMBIE JI TOCTHUKEHUS TOCTABJICHHOM 1ETH;

* BBI6I/IpaTB IIyTb OOCTHXKCHHA LCIIH, IINIAHUPOBATH PCHICHHUC ITOCTABJIICHHBIX
3aJia4, OIITUMHU3UPYA MAaTCPUAJIbHBIC 1 HEMATCPHUAJIbHBIC 3aTPAThI;

. OpraHu30BbIBaTh A(PPEKTUBHBIA IMOUCK PECYpCOB, HEOOXOAUMBIX IS
JOCTH>KEHHSI IOCTABJICHHOM €Y,

* COIIOCTAaBJIATH HOHy‘ICHHBIfI pe3yIbTar ACATCIBHOCTHU C MMOCTaBJICHHOM
3apaHCC LCIbIO.

1.2.2. [lo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
BbInyCKHUK HAy4YHUTCH:

. HMCKaTh W HAXOJUTh OOOOIIEHHBIE CIIOCOOBI pelieHus 3a7ad, B TOM YHCIIE,
OCYIIECTBIIATh Pa3BEPHYTHIN WH(DOPMAITMOHHBIA MOUCK U CTaBHTh HA €r0 OCHOBE
HOBBIE (yueOHBIC 1 TTO3HABaTEIbHBIC) 3a/1a4H;

. KPUTUYECKH OLEHUBATh M HWHTEPIPETUPOBATh MH(OOPMALUIO C pa3HBIX
NO3UIMM, pacro3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUMsS B HHPOPMAIIMOHHBIX
UCTOYHHKAX;

. UCTIOJIb30BAaTh  PA3JIMYHBICE  MOJECIBHO-CXEMAaTHYECKHUE CpEICTBA s
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUW, & TaKXe€ IMPOTUBOPEUMHIA,
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX UCTOUHHKAX;

. HAXOAUTh ¥ IPUBOJUTH KPUTHUECKHE apTYMEHTHI B OTHOIIICHUH JIEHCTBUHN U
CYXJIEHUH JPyroro; CHOKOMHHO U pa3yMHO OTHOCUTBCS K KPUTHUECKUM 3aMEUaHHUSIM
B OTHOIIEGHUU COOCTBEHHOTO CYKJEHHS, paccMaTpuBaThb HX Kak pecypc
COOCTBEHHOTO Pa3BUTHS;

. BBIXOJAWTh 32  paMKh  y4eOHOro  TMpeAMeTa W OCYIIECTBIATH
LIEJICHAIIPaBJICHHBIN MTOMCK BO3MOYKHOCTEH ISl IIUPOKOIO MEpPEHOca CPEACTB U
CHoco00B NEHCTBUS;



. BBICTpAaWBaTh WHJMBHUAYAIbHYIO 00pa30BaTEbHYIO TPACKTOPHIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPaHUYCHHUS;

. MEHSITh U yAEPKUBATh Pa3HbIC MO3UIMHU B IO3HABATEIIHLHON €SI TEILHOCTH.
1.2.3. KoMMyHHMKaTUBHbI¢ YHHBEPCAJIbHbIE YUeOHbIE JIeliCTBHS
BbInyCKHUK HAYYHUTCS:

. OCYILECTBIISITh JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJIBIMU (KaK BHYTPU 00pa30BaTeIbHOM OpraHu3alliy, Tak U 3a €€ MpeesiaMHu),
noa0upaTh MApTHEPOB MJIs JIEJIOBOM KOMMYHHMKAIIUM WCXOAS W3 COOOpaKeHUM
PE3YIBTATUBHOCTU B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITATHH;

. IPU OCYIIECTBICHUH T'PYNIOBON pabOThl ObITh KaK PYKOBOAMUTENEM, TaK U
YJIEHOM KOMAaHJIbl B Pa3HBIX pOJsIX (TeHepaTop HAEH, KPUTUK, HCIOJHUTENb,
BBICTYTMAIONIN, SKCOEPT U T.1.);

. KOOPJIIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHUSIX PEaNbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

¢ pPa3BCpHYTO, JOrMYHO HW TOYHO MH3JjlaraTb CBOIO TOYKY 3pCHHUA C
HCIIOJIB30BaHHUEM aACKBATHBIX (YCTHI)IX " HI/ICLMGHHI)IX) SA3BIKOBBIX CPCICTB,

. pacno3HaBaTh KOH(MJIUKTOIE€HHbIE CUTYallMd W MPEIOTBpaIlaTh KOHMIUKTHI
0 WX AaKTUBHOM (as3pl, BBICTpauBaTh JEJIOBYIO U  00pa3oBaTEIbHYIO
KOMMYHUKAIIUIO0, 30erasi JMYHOCTHBIX OLIEHOYHBIX CYKJICHUU.

IIpenmeTHbIe pe3yJIbTATHI:

B pesynbrare nzydeHus yaeOHOTO IpeaMeTa « XUMHUS» Ha YPOBHE CPEIHETO0 00IIIero
00pa3oBaHuUs:

BeinyckHuk Ha 0230BOM YPOBHE HAYYMTCH:

. pacKkpbIBaTh HAa NpHUMEpPax poJib XUMHH B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTHUHBI MHUPA U B IIPAKTUYECKOU EATEIBHOCTH YEIIOBEKA;

. JEMOHCTPUPOBATh HA MPUMEpPAX B3aUMOCBA3b MEXAY XUMHUEH IPYyTHMU
€CTECTBCHHBIMU HAYKaMU;

. pacKpbIBaTh Ha MpUMEpax MOJOKEHUS TEOPHUU XUMHUYECKOTO CTPOCHUS
A.M.bytneposa;
. nmoHuMath usnyeckuit cMmpich [lepuoanueckoro 3akona J[.M.Mennaeneesa u

Ha €ro OCHOBE OOBSICHSATHL 3aBHCUMOCTH CBONCTB XMMHYECKHX DJIEMEHTOB U
06pa3OBaHHI>IX HMHU BCHICCTB OT JJICKTPOHHOI'O CTPOCHUA aTOMOB;,

. OOBSICHATh MPUYUHBI MHOTOO0Opa3vsi BEIIECTB HAa OCHOBE OOIIUX
MpEACTaBICHUM 00 UX COCTaBe U CTPOCHUHU;



. [IPUMEHSTH IIPABUJIa CUCTEMATUYECKON MEXyHAPOJHOW HOMEHKIIATYPhI KaK
CPEICTBa pa3InYCHUS U UACHTU(PUKAIIUHU BEIIECTB MO0 UX COCTaBY U CTPOEHUIO;

. COCTaBIISITh MOJIEKYJISIDHbIE M CTPYKTYpHbIE (OPMYIBl OpraHUYECKHX
BEIIECTB KaK HOcHUTeNel MHGOpMaluu O CTPOECHUHU BEIIECTBa, €r0 CBOMCTBAX U
IIPUHAJIEKHOCTH K ONPEIAEICHHOMY KJIACCy COCIUHEHUI;

* XapaKTCPU30BaTh OPraHUYCCKHUC BCIICCTBA I10 COCTAaBYy, CTPOCHHUIO H
CBOﬁCTBaM, YCTaHAaBJIIMBATb IMPUYUMHHO-CICACTBCHHBIC CBA3M MCXKAY AdaHHBIMU
XapaKTCPHUCTUKAMH BCIICCTBA,

. MPUBOJUTHh MPUMEPHI XUMUYECKUX PEAKITUN, PACKPBIBAIONIUX XapPAKTEPHBIC
CBOMCTBA TUTTMYHBIX MIPEICTABUTEINICH KJIACCOB OPTaHUYECKUX BEIIECTB C IEIBI0 X
UJIeHTU(PUKAIUU U 00BSICHEHUS 001aCTH IPUMEHECHHUS;

. IIPOrHO3MPOBATh BOBMOKHOCTh MMPOTEKAHUS XUMHUYCCKUX PEAKIHI HAa OCHOBE
3HAHUW O THUIAX XHUMHUYCCKOHM CBSI3M B MOJICKYJIAX PCArcHTOB M MX PEaKIIMOHHOM
CIIOCOOHOCTH;

¢ HCIIOJIBb30BaATh 3HAHUA O COCTABC, CTPOCHHUHU W XHMHYCCKHUX CBOMCTBax
BCIICCTB AJIA 0e301macHoro IIPUMCHCHU B HpaKTH‘leCKOﬁ ACATCIIBHOCTH,

. MPUBOJUTh  MOPUMEPHI  MPAKTUYECKOTO  HUCIOJB30BaHUA  MPOIYKTOB
nepepaboTKu HedTH U MPUPOJHOTO Ta3a, BHICOKOMOJEKYISPHBIX COEIMHEHUN
(MONMMATUIIEHA, CHHTETUYECKOT O KaydyyKa, alleTaTHOr'O BOJIOKHA);

. IIPOBOJMTH OIIBITHI 110 PACIIO3HABAHUIO OPraHUYECKUX BEILLECTB: IVIULEPUHA,
YKCYCHOM KHCIIOTBI, HEIMpeNeabHbIX XHUPOB, TIIIOKO3bI, Kpaxmana, OEJIKOB — B
COCTaB€ MUILEBBIX POAYKTOB U KOCMETUYECKUX CPEICTB;

. BIIAJICTh TMPABWIAMH W TIpUeMaMH O€30MacHON pabOThl C XUMHYECKUMHU
BEILIECTBAMU U J1TA00PATOPHBIM 000PY0BAaHUEM;

¢ YCTaHABJIMNBATb 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pe€akunn U CMCIICHUA
XUMHYCCKOIO paBHOBECHUA OT Pa3JIMYHBIX (baKTOpOB C IICJIbIO OIPCACICHUA
OIITUMAJIBHBIX YCJIOBI/Iﬁ INPOTCKAHUA XUMHUUYCCKHUX IIPOLHCCCOB,

. MPUBOANTH MPUMEPHI TUAPOIIN3A COJIEH B MOBCETHEBHOM KU3HU YEJIOBEKA;

* NpUBOAUTL IPUMEPBI OKHUCIIHUTCIIBHO-BOCCTAHOBUTECIIBHBIX peaKI_[I/Iﬁ B
IMpHUpoOJaC, MIPOU3BOACTBCHHEIX ITPOLECCAX U KUZHCACATCIIBHOCTU OPIraHU3MOB;

. MPUBOAUTh TNPUMEPHl XHUMHUYECKUX PpPEAKIUH, pPACKPBIBAIOUIMX OOIIUe
XMMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB — METAUIOB U HEMETAJUIOB;

. MPOBOAUTL  pacyeThl HA  HAXOXJCHHE  MOJICKYJISIpHOU  (HOpMYyIIbI
YIJIEBOAOPOAA IO MPOAYKTaM CTOpPaHHS U MO €ro OTHOCUTEIIBHOM IUIOTHOCTH U
MACCOBBIM JIOJIIM 3JIEMEHTOB, BXOJAIINX B €0 COCTAB;



* BJIaJICTb IIpaBHIIaMH 0e301macHoro 06paHICHI/I}I C CAKHMMH, T'OpPHOUYMMH H
TOKCUYHBIMHU BCUICCTBAMU, CPCACTBAMU OBITOBOM XUMUH,

. OCYIIECTBISITh TOUCK XUMUYECKOW HHGMOpMALMKU T[O  HA3BaHUSM,
uaeHTU(UKaTOpam, CTPYKTYpHBIM (OopMyJiaM BEIIECTB;

. KPUTUYECKH OIEHWBATh M HHTEPIPETUPOBATh XUMHUYECKYIO HH(MOPMAIIHIO,
COJIEpXKAIyIOCsl B COOOIICHHMSIX CPEACTB MaccoBOW HWHMOpMaIuu, pecypcax
WHTepHeTa, HAYYHO-TIOMYJIIPHBIX CTaThsIX C TOYKU 3PCHHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISX BBIABJICHHUSI ONIMOOYHBIX CYXKIEHUH M (POPMUPOBAHUS
COOCTBECHHOM MO3UIINH;

. MPEACTABNISATh IMyTH PEIIEHUS TJIOOATBHBIX MPOOJeM, CTOSANUX TMepes
YEIIOBEUECTBOM: JKOJIOTHUYECKHX, SHEPTECTHUYCCKUX, CHIPHEBBIX, U POJIb XHUMHH B
PEIICHUH 3TUX TIPOOIEM.

. BrinyckHMK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUThCSH:

. WJUTIOCTPUPOBATh Ha MpPUMEpax CTAHOBJICHHE W ABOJIOIMIO OPraHUYECKOU
XUMUU KaK HAyKH Ha Pa3IMYHbIX HCTOPUUECKHUX dTAIaxX €€ Pa3BUTHS;

* HCIIOJBb30BaThb MCTOJbl HAYYHOI'O IMO3HAHWA IIPKW BBIIMOJHCHUHN ITPOCKTOB U
y‘-Ie6HO-HCCHC,Z[OBaTeHI>CKI/IX 3a1a4 110 U3YyUYCHHIO CBOI>'ICTB, crroco0oB IMOJIYUYCHUA U
pacino3HaBaHHA OPraHUYCCKHUX BCIICCTB,

. OOBSICHATh TPHUPOAY M CIOCOOBI 00pa3oBaHUS XHMHYECKOW CBS3H:
KOBAJIEHTHOU (MOJISIPHOM, HEMOJIAPHOI ), HOHHOM, METAJUIMYECKOM, BOJOPOIHON — C
1EJbIO OTPEJICTICHUSI XUMUYECKON aKTUBHOCTHU BEIIECTB;

* YCTaHAaBJIMBATh TICHCTUYCCKYIO CBA3b MCKAY KIaCCaMH OPTraHUYCCKHUX
BCIICCTB  AJIA 000CHOBaHMS HpI/IHHI/IHI/IaHBHOﬁ BO3MOKHOCTH  IIOJYUYCHHUSA
OpPraHN4YCCKHX CO@I[I/IHeHI/Iﬁ 3aIaHHOTI'0 COCTaBa U CTPOCHMUA,

. yCTaHABJIMBATh B3aUMOCBSI3M MEXIy (akTaMu W Teopued, MPUUMHON U
CJIEICTBHEM MPU aHATU3€E MPOOJEMHBIX CUTyalluidi 1 OOOCHOBAaHUU MPUHUMAEMBIX
PELIEHUI Ha OCHOBE XMMUYECKUX 3HAHUM.

2. Coaep:xanue TeM Kypca XUuMHHU
ba3oBblii ypoBeHb 00pa30BaHuA
Pacnipenenenue comepskanus 1o Kjiaccam:
8 kiacc.

Pasznen 1. OcHOBHBbIC NOHATUA XMMHUH (YPOBEHb ATOMHO-MOJICKYJJISAPHBIX
NnpeACTABICHUN)



[Ipeamer xumnu. XuMHS KaK 4aCTh €CTECTBO3HAHMS. BelecTtsa M UX CBOMCTBA.
UucTtele BemiecTBa M cMecH. MeToapl IMO3HAHHWST B XHMMHH: HaOIIOICHHE,
skcepuMeHT. [Ipuembl Oe3omacHO pabOThl C OOOPYJOBAHMEM M BEIIECTBAMH.
CrtpoeHue miaMeHu.

Uucteie BemectBa U cMecu. CrocoObl OYHMCTKM BEIIECTB: OTCTaWBaHUE,
¢unbTpOBaHMe, BBIAPUBAHUE, Kpucmaiiuzayus, oucmunnayus. DOundeckue u
XUMHUYECKUE SBJICHUS. XUMUYECKHE peakiuu. [I[pru3Haku XUMHUUECKUX PEeaKiuil u
YCJIOBUSI BOSHUKHOBEHHUS U TEUEHUSI XUMUYECKUX PEAKIIUM.

ATOMBI, MOJIEKYJIbI M HMOHBI. BemiectBa MOJNEKYJIAPHOTO YW HEMOJIEKYJISIPHOTO
crpoenus. Kpucrammnueckue u aMmopdHbie BemecTBa. Kprucramandeckue pemeTKu:
WOHHAs, aTOMHAsI U MOJIEKYJisipHas. [IpocTeie u clioKHbIE BElIeCTBA. XUMUYECKUAN
sneMeHT. MeTamiabl U1 HeMeTaIbl. ATOMHAsI equHuIa Macchl. OTHOCHTEIbHAas
aToMHast Macca. JSI3bIK XUMUH. 3HAKH XUMHYECKHUX 3JIEMEHTOB. 3aKOH ITIOCTOSHCTBA
cocTaBa BeniecTBa. Xumudeckue ¢hopmyiibl. OTHOCUTENbHAS MOJICKYJISIpHAsl Macca.
KauvecTBeHHBI M KOJMYECTBEHHBIM COCTaB BelIecTBA. BpIUMCICHUS TIO
XUMHUYECKUM dopmysiaMm. MaccoBas 011 XHMHUYECKOTO 3JIEMEHTa B CJIOKHOM
BCIIICCTBE.

BaJleHTHOCTh XUMHYECKHUX AIEMEHTOB. OmpeneneHrne BAICHTHOCTH 3JIEMEHTOB I10
dbopmynam OuHapHbIX coequHeHni. CocTaBiaeHuEe XUMUYECKUX POpMYIT OMHAPHBIX
COEAMHEHUH 110 BAJICHTHOCTH.

ATOMHO — MOJIEKYJIIPHOE YUYEHHE. 3aKOH COXPAaHEHUsl Macchl BellecTB. JKU3Hb U
nesarenpHocTh M.B. JlomoHOCOBa. XuMHUeckue ypaBHEHHs. TUIIBI XUMUUYECKUX
peaKuui.

Kucnopoa. Haxoxnenue B mpupone. [lonyuenue kuciopoja B J1abopaTOpuul U
MPOMBINIJIEHHOCTH. PU3NUECKHE U XMMUYECKHE CBOWMCTBA KHUCIOpojaa. ['opeHue.
Okcuppl. IIpumenenne kucnopoaa. Kpyrosopor kuciopoaa B npupoae. O30H,
ajoTponus kuciopoja. Bo3ayx u ero cocras. 3amura aTMOC(EpHOro Bo31yXa OT
3arpsA3HCHUM.

Bonopon. Haxoxnenue B mpupojge. [lomydenwe Bojopona B jabopaTopuu u
MPOMBINICHHOCTH. PU3NYECKHE U XMMUYECKHE CBOMCTBA BoJgopoaa. Bomopon —
BOCCTaHOBUTENb. Mepsl Oe3omacHocTH mpu pabote ¢ BomopoaoM. [lpumenenue
BOJOPO/JIA.

Boma. Metonbl ompeneneHuss cocraBa BOJbl — aHalu3 M CUHTE3. DPuU3HYECKHe
cBoicTBa BOJbl. Bojga B mpupone W CHocoObl €€ OUYMCTKH. Ajlpaiusi BOJBL
Xumuueckne cBoucTBa BOAbl. [Ipumenenume Boabl. Boma — pacTtBopuUTEN®.
PactBopumoOCTh BewmecTB B Boje. MaccoBas 10J11 paCTBOPEHHOIO BELIECTBA.



KonmuecTBeHHbie oTHOMIEHUS B XuMUU. KonmaecTBo BemectBa. Moib. ModsipHas
Macca. 3akoH ABoraapo. MomspHbiii 00beM ra3oB. OTHOCHTENbHAs TIOTHOCTH
ra3oB. OObEMHBIE OTHOIIICHUS Ta30B MMPU XUMUIECKUX PEAKITHSIX.

Baxseiile  Kkmaccel  HEOpPraHWYecKHxX  coeauHeHuil. OKCHIBl:  COCTaB,
kinaccudukanua. OCHOBHbIE M KHUCIOTHbIE OKCHAbL. HoMeHkmaTypa OKCHIOB.
Pu3n4ecKue U XUMUIECKNE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHHUE OKCUIOB.

I'uapokcuasl. Knaccudukanusa ruapokcuaoB. OcHoBanus. CoctaB. Illenoun u
HepacTBOpUMbI€ OCHOBaHusl. HomeHnknatypa. duzndeckue 1 XuMUYECKHUE CBOMCTBA
ocHoBaHui. Peaknua Heutpanuzauuu. [lolydeHne M NPUMEHEHHE OCHOBAHMWIA.
AMbOTEpHBIC OKCUIBI M THIPOKCH/IBI.

Kucnotel. Cocra. Knaccudukanus. Homenknarypa. ®usnueckue 1 XuMUYECKUE
CBOMCTBA KUCJIOT. BBITECHUTEIBHBIN PsIJi METAJIIIOB.

Comu. CoctaB. Knaccudukanusa. Homenknarypa. @uznueckue CBOWCTBA COJICH.
PactBopuMoOCTS conielt B Bojie. XuMHUuecKre cBoMcTBa cojieil. CriocoObl MoayueHus
conen. [Ipumenenue coneu.

['eneTnyeckas CBsA3b MCKIY OCHOBHBIMH KJIaCCaMHU HCOPIraHUYCCKHUX COGIII/IHGHPlﬁ.

Hemoncmpayuu. O3HaKOMJIEHHE € 00pa3llaMH TMPOCTHIX M CJIOXHBIX BELIECTB.
CriocoObl OYMCTKM BEIIECTB: KPUCTAJUTM3AINS, AUCTHIULSIHSI, Xpomatorpadus.
OMnBITHL, MOATBEPKAAIOIINE 3aKOH COXPAHEHHS MACChI BEILIECTB.

[Tomydyenne u coOupaHwe KHCIOpOoJa METOJOM BBITECHCHHS BO3IyXa M BOJIBI
Omnpenenenue coctaBa Bo3ayxa. Komiekius HeTH, KAMEHHOTO YIJI ¥ TIPOJYKTOB
UX MepepadoTKH.

[Tonyuenne Bogopo/a B anmnapare Kunma, mpoBepka BOJ0pO/ia Ha YUCTOTY, TOPEHUE
BOI0pPO/Ia, COOMpPaHKE BOJOPOAA METOAOM BBITECHEHHSI BO3AyXa M BOJBI.

Anamus Boabsl. CHHTE3 BOJEI.

3HaKOMCTBO C oOpa3llaMM OKCHJIOB, KHCIJIOT, OCHOBAaHMW U  COJICH.
Henrpanusauus menoun KUCIOTOU B IPUCYTCTBUU UHAMKATOPA.

Jlabopamopnvle onvimvl. PaccMOTpeHHE BELIECTB C PA3NUYHBIMU (PU3NUECKUMU
cBoiicTBamu. Pazgenenue cMmecu ¢ momomipio Marauta. [Ipumepsl pusnueckux u
XUMUYECKUX SBJICHUA. Peakuuu, WUTIOCTPUPYIOIIME OCHOBHBIE MpPU3HAKU
XapaKkTepHbIX peakiuu. PaznoxkeHue ocHoBHOro kap6onara memu (II). Peakuums
3aMELIEHUS MEJU KEIE30M.

O3HakoMJIeHHE ¢ 00pa3liaMu OKCHIOB.
B3aumoneiictBue Bogoposa ¢ okcuaom meau (11).

OHBITBI, IMOATBCPKAAOINEC XUMHWYCCKHC CBOMCTBA KHCJIOT, OCHOBaHUI.



lIpakmuueckue pabomel

. [lpaBuna TexHWKH OE30MACHOCTH TPU PabdOTe B XUMHYECKOM KaOWHeTe.
O3HakoOMJIEHHE C JJa0OPAaTOPHBIM 000PYIOBAHHUEM.

. OuncTka 3arps3HEHHON TOBAPEHHOM COJIN.

. [Tosydyenue u CBOMCTBA KACIOPOIA

. ITonydeHnue Bogopoaa U U3y4eHHUE €ro CBOMCTB.

. IIpuroroBiieHue pacTBOPOB COJIEM C ONPEAECIEHHOM MacCOBOM J0JeH

pacTBOPEHHOIO BELLIECTBA.

* Pemenue OKCIICPUMCHTAJIbHBIX 3aa4Y II0 TCMC «OCHOBHBIE KJIACCHI
HCOPraHN4YCCKHUX COGI[I/IHGHI/If/'I».

Pacuemmnvie 3a0auu:

BbluncieHne OTHOCHUTENBHOM MOJEKYJISIPHOW Macchl BewiecTBa 1o (hopmyiie.
Bprunciienne  MaccoBoM  JIONM  JIEMEHTa B XHMMYECKOM  COCAMHEHMM.
VYcranoBieHue npocreiieil popMybl BEIIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxnenne MaccoBo J0JIM pacTBOPEHHOIO BELIECTBA B pacTBOpE. Brruncienue
MAacChl PACTBOPEHHOTO BEIIECTBA W BOJBI IS NPUTOTOBJIEHUS pacTBOpa
OIPEAECIEHHON KOHLICHTPALIWH.

OOBEMHBIE OTHOILIEHHUSI Ta30B NMPU XUMUYECKUX PEAKIUIX.

Brluncnenust mo XuMU4eCKUM YPaBHEHHUSIM MacChl, 00bEMA U KOJIMUECTBA BEIIECTBA
OJIHOTO W3 TPOJYKTOB PEaKIMU IO Macce€ HCXOMAHOTO BEIIeCTBA, O00BEMY WIIH
KOJIMYECTBY BEIIECTBA, COACPKALIETO ONPEACIEHHYIO JOJIIO IPUMECEH.

Paznen 2. Ilepuoanmyecknii 3aKOH W NEPHOJAMYECKAS] CHCTEMa XHMHMYECKHX
sjemenToB /.. MenaesieeBa. CTpoenue aroma.

[TepBoHayanbHbIC TOMBITKU KJIACCU(MUKAIIMU XUMHYECKUX 3JIeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JIEMEHTOB. ECTECTBEHHbBIE CEeMENCTBA IIETOYHBIX METAIOB U
rajnoreHoB. brnaroponnsie rasel. llepumonnuecknii 3akon JI.M.Menzaeneena.
[Tepuoanueckas cucteMa Kak €CTECTBEHHO — HAyYHOE KJIacCU(PUKAIMSI XUMHUYECKUX
anemMeHToB. TabnmuyHas (opma TpencTaBIeHUS KIAaCCUPUKAIMN XHUMHYCCKUX
anemeHToB. CrpykTypa Tabmunbl «llepuoanueckass cucTeMa XUMHYECKHX
sanementoB JI.MI. MenneneeBa» (xopoTkasi ¢opma): A- u b- rpymnmbl, mepuossl.
®u3nyecKknii CMbICT MOPAIKOBOrO 3JIEMEHTa, HOMEpa Mepuo/a, HOMEpa TPYIIIbI
(n1s ameMeHTOB A-Tpymn).

CrtpoeHnue aroma: siipo U 3JeKTpoHHas 000104uka. COCTaB aTOMHBIX AJ€pP: MPOTOHbI
U HEUTpOHBI. M30TOmBI. 3apsin aTOMHOIO sApa, MaCcCOBOE YMCIIO, OTHOCHUTEIbHAS
atoMHasi macca. CoBpeMeHHasi GOpMyTUPOBKA MOHATHUS «XUMUYECKHUI SJIEMEHT.



OnekTpoHHass 000J0YKa aroma: TIOHATHE 00 OSHEPreTHYecKOM YpPOBHE
(3JIEKTPOHHOM CJIO€), €r0 €MKOCTU. 3alOJHEHHUE AJIEKTPOHHBIX CIOEB y aTOMOB
DIIEMEHTOB TIEPBOTO — TpeThero mnepuoaoB. CoBpeMeHHas (OPMYIHPOBKA
NEPUOANYECKOTO 3aKOHA.

3HaueHue nepuoanmyeckoro 3akoHa. Hayunwie noctmwxkenus .M. Menpeneena:
VCIPABJICHUE OTHOCUTEIIBHBIX ATOMHBIX MAacC, NPEACKa3aHUuEe CYIIECTBOBAHUS
HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKM XMMHUYECKHUX 3JIEMEHTOB B IIEPUOINYECKOM
cucreme. JKusnb u gearenbHocTh J[.1. Meneneena.

Jlemoncmpayuu:

PU3UYECKUE CBOMCTBA IIECJIOYHBIX METAIUIOB. B3anMOENCTBUE OKCHUIIOB HATPHS,
Marsus, pocgopa, cepbl ¢ BOJ0H, UCCIEIOBAHUE CBOMCTB MOJYYEHHBIX TPOYKTOB.
BzaumoperictBue HaTpus W Kanus ¢ BOJOW. PU3UYECKUE CBOWCTBA TaJOTCHOB.
B3aumoieiicTBrE alfOMUHUS C XJIOPOM, OPOMOM U MOJIOM.

Pa3znen 3. Crpoenue Beuiecrna.

DIIEKTPOOTPULATENBHOCTh XUMAUYECKHUX 3JIEMEHTOB. OCHOBHBIE BUIbI XUMHYECKOU
CBSI3U: KOBAJIECHTHAS HEMOJSPHAs, KOBAJICHTHAS MOJSPHAs, HOHHAsl. BaJIEeHTHOCTH
AJIEMEHTOB B CBETE€ DJIEKTpOHHOW Teopuu. CreneHb okucieHus. IlpaBuia
ONIPENEIICHUS CTEIIEHEW OKUCIIEHUS DJIEMEHTOB.

Jlemoncmpayuu:

CormocTaBieHue (1)H3HKO-XI/IMI/ILIGCKI/IX CBOMCTB COGIH/IHGHI/If/’I C KOBAJICHTHBIMH H
HWOHHBIMU CBA3AMHM.

9 kJacc.
Pasnen 1. MHoroo0pa3ne XuMH4eCKHUX peaKIuil.

Knaccudukanms XMMUYECKHX pEakIMii: PEaKIUU COCAMHEHUS, Pa3JIoKEHUs,
3amernieHus;, oOMeHa. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiiui. OKHCIUTEb,
BOCCTAaHOBUTENb, TIPOIIECCHl OKUCJICHHWS U BoccTaHoBieHHs. CocTaBicHHE
YpaBHCHHUH OKHCIUTEIHLHO -BOCCTAHOBHTEIBHBIX PEAKIIUH C IMOMOIIBI0 METOJa
AJIEKTPOHHOTO OanaHca.

TenoBbie 3P PEKTH XUMHUUECKUX PEAKIUI. DKZ0TEPMUUECKUE U SHIOTEPMHUUECKHE
peakuuu. Tepmoxumuueckue ypaBHeHUs. Pacuerbl 1O TEPMOXUMHUYECKHUM
YPAaBHEHUAM.



CKOpOoCTh XUMHUYECKUX peakuuii. DaKTOpbl, BAUSIONIME HA CKOPOCTh XUMUYECKTX
peaKuni. [TepBoHauaIbHOE PEACTABIEHNE O KaTaJIN3E.

Oo6patumpie peakiuu. [ToHSTHE O XUMUYECKOM PaBHOBECHH.

XUMHAYECKUE pPEaKkMd B  BOJHBIX pAacTBOpax. OJIEKTPOIUTHI U
HeaneKTponuTel. Monel. Katnonsl u aHuoHBl. ['uapartHas Teopus pacTBOPOB.
DJIEKTPOJIUTUYECKAs ~ JMCCOIMAIMS KUCIIOT, OCHOBaHMM u coseit. Cialbbie u
CUJIbHBIC 3JIEKTpouThl. Ctenens auccouuanuu. CTeneHs gucconuanuu. Peakuun
HOHHOTO OOMEHa. YCJIOBHS TCUCHHUS pPEaKIUi HOHHOTO OOMEHa 10 KOHIIA.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHECHUN B CBETE
NPEACTABICHUH 00 DJIEKTPOJMTHYECKONM  JUCCOIMAIIMM W OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakunil. [loHsTHE O TUIPOIN3E COJIEH.

Jlemoncmpayuu:
[IpuMephbl 3K30- U SHIOTEPMUUYECKUX PEAKIIUMN.

B3anmoneiicTBue LMHKA C COJIIHOM M YKCYCHOM KHCIOTOM. B3ammoneivicTBue
IPaHyJIMPOBAHHOTO LIMHKA U IMHKOBOW MBUIX C COJITHOM KUCIIOTOM.

B3aumopeiictBue okcuaa menu (II) ¢ cepHoit KUCIOTONM pa3HON KOHUEHTPALMKU NPy
pa3HBIX TEMIIEpaTypax.

['opeHue yrisi B KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTE.

['opeHue cepbl B pacIUIaBIICHHOU CEJIUTPE.

HcnbiTanue pacTBOPOB BELIECTB HA DJIEKTPUUECKYIO IPOBOAUMOCTb.

JIBU>KEHME MOHOB B JIEKTPUYECKOM II0JIE.

[IpakTrueckue padoOTHI:

N3ydeHne BIUSHUS YCIOBUM MPOBEACHUS XUMUYECKON PEAKIINN HA €€ CKOPOCTb.

Pewenue IKCNEepUMEHmMalbHblX sa0ay no meme «Ceolicmea Kucjiaom, conet u
OCHOBAHUI KAK JJIEKNMPOJIUmMos»

JlabopamopHvie onvimol:
Peakiiuu oOMeHa MeKly pacTBOpamMH JIEKTPOJIUTOB

Pacuemnvie 3a0aqu: BerauciaeHus mo TepMOXUMHYECKUM YPABHEHHSIM PEAKIU.

Pa3znen 2. MHoroo6pasue Benecrs.



Hemeranmel. I'anorensl. [1oy10keHNE B MEPUOAAYECKON CUCTEME XUMUYECKUAX
AJIEMEHTOB, CTpOEHHE HX aroMoB. Haxoxzaenue B mpupone. Pusnyeckue Hu
XAMHUYECKUE CBOWCTBA rajioreHoB. [lonydyeHne u nmpuMeHeHHue rajJoreHoB. Xiop.
du3nyecKrne U XUMAYECKHUE CBOKMCTBA XJopa. [IpuMmenenue xnopa. XinopoBoaopoa.
®usnueckue cBorctBa. [lonyuenne. ConsiHas kucnora u e€ conu. KauectBeHHas
peakiys Ha XJIOpUI-UOHbI. Pacnio3HaBaHue XJ10pua0B, OPOMUJIOB, MOJIUIOB.

Kucnopon u cepa. Ilonoxenue kuciaoponaa u cepsl B [ICXD, crpoeHne nx
atomMoB. Cepa. Atorporusi cepbl. PU3HMUYECKHE W XUMHUYECKHE CBOMCTBA.
Haxoxnenue B mnpupone. Ilpumenenue ceprel. CepoBomopona. CepoBoaopoaHas
KucioTa u ee conu. KauecTtBenHas peakius Ha cynbpua-uonsl. Oxcup cepsl (IV).
dusnueckue U xumuyeckue cpoiicTBa. [Ipumenenue. CepHucTass KUCIOTa U €€
comu. KauectBenHass peakiusi Ha cyiabput-uonbsl. Oxcupg cepbl (VI). Cepnas
KHCJIOTa. XMMHYECKUE CBOMCTBA pa30aBICHHOM M KOHIICHTPUPOBAHHOUN CEpHOMU
kucioThl. KauecTBeHHas peakmus Ha Cynb(haT-uOHBL.. XUMUYECKHE PEaKIIHH,
JIeXkKaIMe B OCHOBE MOJYYEHUsI CEPHOM KUCIIOTHI B TPOMBIILJIEHHOCTHU. [[primeHeHue
CEPHOU KUCJIOTHI.

A3oT u docdop. Ilonoxenune azora u pocdopa B [ICXI, cTpoeHne Ux aTOMOB.
A30T, Qu3nuyeckue M XUMHUYECKHE CBOICTBa, IOJIy4€HHE U TMPUMEHEHHE.
Kpyrosopotr azora B npupoje. AMMHaK: (pU3NYECKUEe U XMMHYECKUE CBOMCTBA,
nosryueHue u npuMmeHeHue. Conmu aMMOHUA. A30THas KHCIIOTa M €€ CBOMCTBA.
OKucCIUTENbHBIE CBOWCTBA a30THOW KHUCIOTHL. llojlydeHue a30THOMl KHCIOTHI B
nabopaTopun. XMMHUYECKHE PEaKIUH, JIeKAUME B OCHOBE IOJYYEHHS] a30THOU
KHUCJIOTBl B MPOMBINUIEHHOCTU. [IpuMeHeHne a3oTHOW Kuciaotbl. Coilu a30THOU
KHCJIOTBI U UX IPUMEHEHHE. A30THBIE YIOOPEHUS.

®ocdop. Amnorponusi pocdhopa. Puznyeckre U XUMUYECKUE CBOMCTBa docdopa.
Oxcun pocdopa (V). Oprodocdopnas kuciora u ee comn. DochopHbie ynoOpeHus.

VYraepon n kpemnuil. [lonoxkenne yrnepona m kpemaus B I1ICXD, cTtpoenue ux
aToMoB. Yraepoa. Amnorponust yriepoja. Ouznyeckue U XMMUYECKUE CBOMCTBA
yraepoja. AacopOuus. YrapHslid ra3, CBOMCTBa U (PU3UOJIOTHYECKOE JIEUCTBUE Ha
OpraHu3M. YTJICKUCIIBIN Ta3. YTOJIbHAs KUCIIOTa U €€ coJii. KauecTBeHHbIEe peakuuu
Ha KapOoHaT-noHbI. KpyroBopot yriepona B npupojie. OpraHndecKkue COeTuHEHUS
yriepoaa.

Kpemunii. Oxcua kpemnus (4). Kpemuuenas kucnora u ee conu. Crekiio. Llemenr.

Mertamns. [Tonoxenue metamio B [ICXD JI.1.MenneneeBa, CTpoeHUE UX aTOMOB.
Mertammdeckass cBsa3b. Dusmdeckue CBOMCTBA METAIOB. Psii  aKTHBHOCTH
MeTauioB. XWMHYECKHE CBOWCTBAa MeTauioB. OOmme crmocoObl IMOTydeHUs
MetauioB. CrutaBel MetayuioB.  Illenounsie mertambl. [TonokeHue IIEIOYHBIX
METAJIJIOB B TEPUOJMYECKON CHUCTEME, CTPOCHHE MX aTroMoB. HaxokneHue B



npupoae. Maruuii u Kajbl[ui, UX BaKHEHIIUE coeauHeHus. JXKecTKoCTh BOABI U
CHOCOOBI €€ YCTPaHEHUS.

Amomunuii. [lonoxeHne amoOMUHUS B MEPUOJHYECKON CUCTEME, CTPOCHHE €r0
aroma. Haxoxnenue B mpupoae. Gu3ndecKkne 1 XUMHUYECKUE CBOMCTBA aTFOMUHUSL.
AM@OTEpHOCTH OKCHIA U TUAPOKCH]IA ATFOMUHHUS.

Keneso. I[lonoxenue xeneza B NEPUOJUYECKON CHUCTEME, CTPOEHUE €Tr0 aToMa.
Haxoxnenue B npupoae. Puznueckne M XUMHYECKHME  CBOMCTBA KeJe3a.
Baxwuelime coeauHeHUs Kele3a: OKCUIbI, TUAPOKCUAb U conu kene3a (II) u
xenesa (11I). KauectBeHHBIE peakiiuv Ha HOHBI.

Jlemoncmpayuu:
duznueckre CBOMCTBA raJIOT€HOB.
[TomydyeHue XJI0pOBOAOPO/Ia U PACTBOPEHUE €TI0 B BOJIE.

Annorponsble Moaudukauud cepbl. OOpas3npl MNPUPOIHBIX CYIbPHUAOB U
Cynb(haToB.

[Tomyuenne aMMuaka u €ro pacTBopeHue B Bojae. O3HaKomiieHHE ¢ 0Opasiamu
MPUPOIHBIX HUTPATOB, (hochaTos

Mopenu KpucTauIMuecKuX pemeéToKk anmasza u rpadura. 3HakoOMCTBO ¢ 00pa3LuaMu
MPUPOIHBIX KAPOOHATOB U CUIIMKATOB

3HaKOMCTBO ¢ oOpa3laMH Ba)KHEHIIMX COCIUHEHUN HATpUs, Kajaus, MPUPOIHBIX
COCAMHEHUNM KalbLusA, pPyJaMH Kelesa, COCAUHEHUAMU  AJFOMHUHMUS.
B3anmoenicTBrE MIETOYHBIX, IETOYHO3EMEBHBIX METAIIOB U AJIFOMUHUS C BOJAOM.
CoxuraHnue xeiie3a B KUCJIOPOJIE U XJIOpE.

Ipaxmuueckue pabomul:

[lony4yeHne COITHON KUCIIOTHI M U3yYEHHE €€ CBOMCTB.

Pemrenne sxkcniepruMeHTaNbHBIX 3a1a4 1o TeMe «Kuciopon u cepa»
[TosyueHne amMmmuaka v U3y4eHHUE €ro CBOMCTB.

[Tonyuyenue okcupa yraepoga (IV) u msyuenue ero cpoiicTB. Pacmo3HaBanue
KapOOHATOB.

Pewenue skcnepumenmanvhvix 3a0ay no meme « Memannvl u ux coeOuHeHus».
Jlabopamopnvie onvimol.:
BriTecHeHue ranoreHamu ApyT apyra U3 pacCTBOPOB UX COCTUHEHUH.
KauectBennsle peakuiuu cyibua-, cyabPuT- u cynbdar- HOHOB B pacCTBOPE.

O3HakoMIIeHHE ¢ 00pa3aMu Cephl U €€ MPUPOIHBIMU COSTUHEHHUSIMH.



B3aumoeiicTBue cojiellt aMMOHHUS CO IIEJIOYaMHU.
KauecTBeHHbIC peakiiuy Ha KapOOHAT- U CUITUKAT- UOHBI.
KauecTBeHHas peakuys Ha yIrIEKUCIBIN Ia3.

N3yuenne oOpa3ioB MeTauioB. B3anMoaeiicTBe METaIOB C paCTBOPaMH COJIEH.
O3HakOMJIEHHME CO  CBOMCTBaMM M  INpEBpallleHUAMH  KapOOHATOB U
rusipokapooHaroB. [losydyeHne rugpokcua aatOMUHUS U B3aUMOJEMCTBHE €ro C
KHCJIOTaMU U 1enodyamMu. KauecTBeHHble peakunu Ha noHbl Fe2+ u Fe3+

Pacuemmnwie 3a0auu:

BreluncneHus 1Mo XMMHYECKUM YpPaBHEHUSIM Macchl, 00bEMa WM KOJIUYECTBA
BEII[ECTBA OJTHOTO M3 MPOJAYKTOB PEAKIIUU IO MACCE UCXOTHOTO BEIIECTBA, 00BEMY
WJTU KOJIMYECTBY BEILIECTBA, COJACPIKAILETO ONPEICIEHHYIO 100 MPUMECEH.

Paznen 3. Kparkuii 0030p BaskHeIIMX OPraHUYeCKUX BelleCTB.

[Ipenmer oprannyeckor xumuu. Heopranmyeckue M OpraHUYECKUE COCIMHEHUS.
VYrnepoa — ocHoBa xu3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHUS aToMa yriepoja B
OPTaHUYECKUX COCTUHEHUSIX.

Yrnesonoponsl. [IpenenpHbie yriieBogopoasl. MeTaH, 3TaH, IPOIaH — IPOCTEUIINE
NPEACTABUTEIIM  MPEICIbHBIX  yriaeBoaoposioB.  CTpyKTypHbIe  (DOPMYIIBI
YIJIEBOAOPOAOB. ['OMOJIOTHYECKHI Pl MPENENIbHBIX YII€BOAOPOAOB. ['oMomory.
POU3UYECKUEe W XUMHYECKHE CBOMCTBA TMPEACIbHBIX YIVIEBOAOPOJOB. Peakuuu
ropeHusi U 3amelieHus. HaxoxaeHue B NpUPOAE MPeeSbHBIX YIJIEBOIOPOIOB.
[IpumeneHue MeTana.

HenpenenbHble yriieBOAOPOIbl. DTHUICHOBBINA Pl HEMPEIEIbHBIX YIIIEBOJOPOIOB.
OtuneH. Pusnyeckue u XUMUUYECKHE CBOMCTBA dTUJICHA.

ALICTUJIIEHOBBIM PSA  HENPEAENBbHBIX YIIEeBOAOPOaoB. AnerwieH. (CBoOMCTBa
anertwieHa. [I[puMeHeHne anerusieHa.

[IpousBoansie yrieBonopoaoB. KpaTkuil 0030p OpraHMYECKUX COEIUHEHMIA:
OJIHOATOMHBIE CITUPTHI, KAPOOHOBBIE KUCIIOTHI, CJI0KHBIE 3(PUPBI, )KUPBI, YTIEBOIBL,
aMUHOKHCJIOTHI, Oesiku. Ponb O€1KOB B OpraHu3Me.

[ToHsITHE O BBICOKOMOJEKYJISIPHBIX BenlecTBax. CTpyKkTypa MOJIMMEPOB: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTeNeHb mnonuMmepuzaunu. [lommaTuines,
ITOJIUIIPOITUIIEH, TTOJIMBUHUIIXJIOPHUI.

Jlemoncmpayuu:



Mopgenu MOJIEKYJl OpPraHUYECKUX COCIWHEHUH. [opeHue yrieBogopodoB H
oOHapyXeHHE TPOIYKTOB X TropeHusa. KauecTBeHHass peaknus Ha JTHIICH.
[Tosyuenue sTuseHa.

PaCTBOpeHI/Ie 9TUJIOBOTI'O CIIMPTa B BOJIC. PaCTBOpeHI/Ie TJMacpruHa B BOJC.

[lonyyeHne W CBOWCTBA YKCYCHOM KMCIOTHI. McciiemoBaHue CBOWCTB KUPOB:
pacTBOPUMOCTH B BOJE U OPTaHUUYECKUX PACTBOPUTENSX.

KauecTBeHHbIE pEaKIMU Ha TJIFOKO3Y U Kpaxmal.

OzHakomiileHHEe ¢ oOpasmamMyd M3JeIUid W3 TOJHMATHIICHA, ITOJHMIIPOIHIICHA,
MOJIMBUHUJTIXJIOPHUIA.

[TpakTryeckue pabOThl CTPYNIUPOBAHBI B OJOKHM — XHUMHUYECKHE NMPAKTUKYMBI,
KOTOPBIE CITy>KaT HE TOJIBKO CPEACTBOM 3aKPETUVIEHUSI YMEHUN U HABBIKOB, HO TaK¥Ke
U CPEICTBOM KOHTPOJIS 32 KAYECTBOM MX C(HOPMUPOBAHHOCTH.

Y4eOHO-TeMaTHYECKOE INIAHMPOBaHMeE 8 KJ1acc

Nori/m Tembl KonnuectBo
4acoB

1 [Tpenmer xumMun 64

2 IlepBOHaYaIbHBIE XUMHUYECKUE TTOHSATHS 14y

3 Kucnopon. Boznyx u ero cocras 4q

4 Bonopon 34

5 Bopa. PactBopsr 8y

6 KonnuecTBeHHBbIE OTHOIICHUSI B XUMUU 64

7 OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTMHEHUN 10

8 [lepBoHaua/IbHbIE  NPEACTABIECHHS O  E€CTECTBEHHBIX | 34
CEMENCTBAaX XMMHYECKMX OJJIEMEHTOB. llepmoanuecknii
3aKOH U MEPUOANYECKAsi CUCTEMA XUMMUYECKUX JIEMEHTOB
J.N.Menneneera

9 Ctpoenne atoma 4q

10 XuMuueckas cBs3b. BUIbl XUMHUUECKON CBSA3U 4q

11 CreneHb OKUCIICHHS JIEMEHTOB 34

YyeOHO-TeMaTHYeCKOE IVIAHUPOBaHUE 9 Kiace

Nerr/mt Tema Koa-Bo
4yacoB
1 Knaccudukanus xuMudeckux peaxiuii. Peakiuum | 24
COCJIMHEHUSI, Pa3I0KEHHUs, 3aMEIISHUsT 1 OOMEHa C




TOYKH 3pCHUA npouccCoB OKHCJICHHUA
BOCCTAaHOBIJICHMUA.

2 DK30- U SHJIOTEPMHUYECKHUE PEAKIINH. lu
3 CKOpOCTh XMMHUYECKUX PEAKIUN 24
4 DJIEKTPOJIUTUYECKAS TUCCOLMAIINS 4
3 ['uaponus coieit lq
6 Hemertaiuibl 294
7 Meramibl 134
8 Opranunyeckasi XUMHsI 14
9 YrieBo10poabl 29
10 CnupTsl la
11 KapOOHOBBIE KHUCIIOTHI, CIIOKHBIE YPUPBI, JKUPBHI. 24
12 YT1I1eBOIbI lu
13 benku. [Tonmumeps. 54
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