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PabGouyasi nporpamma

1o yueOHOMY npeamMery «XuMH»
HAa YPOBEHb OCHOBHOI'0 00111ero 00pa3oBaHusl
(8-9 knacchr)
(0a30BbIii ypOBEHbD)
¢ HCNOJIb30BAHHEM 000PY/10BAHUSA
«Touka pocta»

CocraBurteib: YaosuHa TarbiHa AJleKceeBHA
y4uTeJIb XUMUH




Beenenue.

PabGouass mporpamma oO0yueHuss xumuM a1 8-9 KJIaccoB € HCMOIb30BaHHEM
obopynoBanusi 1eHTpa «Touka pocTta» pa3paboTaHa B COOTBETCTBUU C
HOPMATHUBHBIMU aKTaMHU:

- ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit

deneparumy (C MOCICIYIOMUMH U3MEHEHUSIMU );

- npuka3 MunHucrepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot
17.05.2012 Ne 413 «OO6 yrBepxkacHUN (eneparbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeNLHOTO CTaHAApTa CPEIHETO OOIIETO 00pa30BaHUsD» (C MOCTEAYIOIIUMHU
U3MCHECHHSIMHU );

- npuka3 MuHucrepctBa oOpa3zoBanus W Hayku Poccuiickoir ®enepanuu OT
31.03.2014 No 253 «O6 ytBepxknenuun @DenepalbHOTO TeEpedHs YYeOHHUKOB,
PEKOMEHIYEMBIX K UCIOIb30BAHUIO IIPU PEATTU3ALINN UMEIOUINX TOCYIapCTBEHHYIO
aKKpeIUTalUI0 00pa3oBaTeNbHBIX IMPOrpaMM HAyajdbHOIO OOIIEro, OCHOBHOI'O
o0111ero, cpeHero 0o1Iero 0opa3zoBaHus» (C MOCIECTYIOIIMMU U3MEHEHUSIMHU );

- CaHuTapHO-d NIMAEMHOTOTHYECKME NTpaBwia U HopMatuBbl CanlluH 2.4.2.2821-
10 «CaHuTapHO-3NUAEMHUOJIOTHYECKIE TPeOOBaHUsI K YCJIOBUSM M OpraHU3alUU
oOyueHuss B  0oOIIEOOpa30BATEIbHBIX  YUPEKICHUSAX»,  YTBEPIKICHHBIE
IlocranoBiieHneM [71aBHOrO TIOCYJapCTBEHHOIO CaHUTapHOro Bpadya P® or
29.12.2010 Ne 189;

- Konnenust pa3BUTHS €CTECTBEHHO- MaTEMAaTHUECKOTO 00pa3oBanus Poccuiickoit
benepannn, YTBepkaeHa pacnopsbkeHuem — [IpaBurenbctBa  Poccuiickoit
®deneparuu ot 24 nexadbps 2013 r. N 2506-p

- IlpumepHas ocHOBHas oOpa3oBaTelbHAas NporpaMma CpeIHero OOIIero
oOpa3oBaHusi, oJ00peHa peweHueM (eaepasbHOro y4eOHO-METOJUUYECKOro
o0beuHEeHHs TI0 001IeMy oOpa3oBanuto (mpotokod ot 28.06.2016 Ne 2/16-3);

- [IpumepHas mporpamMma cpeHero (IoIHOTro) o01Iero oopa3oBaHus M0 XUMUH IS
8-9 kmaccoB o0mieoOpazoBaTenbHBIX yupexaeHui (IIlpumepHsie mporpaMMsl 1Mo
y4eOHBIM mpeameTam. Xumust.8-9 kimaccel — M.: Benrana-I'pad, 2017);

- [Iporpammel Kypca XuMuu : 6a30BbIi ypoBeHb, 8-9 kiaccel / O.C.I"abpuensn —
Hpoda, 2019:

- OcHoBHas o01eoOpazoBarenbHas mporpaMmma CpeIHero o0Iero oopa3oBaHus
MOY «lomxanckas COILy»;



- JlokaJIbHBIF HOPMATHBHBIN aKT 00I11€00pa30BaTENbHON OpraHu3anuu o padboyeit
nporpamme, Ilonoxkenue o paboueit nmporpamme yuutens MOV «JlommkaHckas
COI».

Pabouas mporpamma opueHTHpOBaHa Ha UCIIOJIb30BAaHUE YUCOHUKOB:

Xumus: yuyeOHMK 11 8 Kiacca  001meo0pa3oBaTeNbHBIX — YUPEKISHUM/
O.C.I'abpuensn, JIpoda, 2019

Xumust: yuyeOHMK a1 9  kiacca  00mieoOpa3oBaTeIbHBIX — YUPEKICHUM/
O.C.I'abpuensn, dpoda.
Hcnons3zoBanne obopyaoBanus «Touka pocta» mpu peanuszauuu gaHHor OII1

IMO3BOJICT CO3AaTh YCIOBUA:

* IJI paClIMpCHUA COACPKAHUA IKOJIBbHOTO XUMHUYCCKOI'O O6pa3OBaHI/I$I;

¢ JJId IIOBBIIICHU S MMO03HABATECILHON aKTUBHOCTH 06yqa}0m1/1xc;1 B CCTCCTBCHHO-

Hay4YHOU

o0nacTy;

* IS pa3BUTHUS JUIHOCTH peOEHKA B IIpoliecce O0ydeHUsT XUMUHU, €ro
CITOCOOHOCTE,
(bopMHUPOBaHUS U YIOBICTBOPCHHS COIUATLHO 3HAYMMBIX HHTEPECOB H

MOTPEOHOCTEM;
TUTsI paOOTHI ¢ OAapEHHBIMU IITKOJIBHIKAMHU, OPTaHU3AINHA WX PA3BUTHS B

Pa3IUYHBIX 00acTsIX 00pa30BaTEeNbHOMN, TBOPUECKOMN JACATEIHHOCTH.

B kypce xumuu 8 knacca npeaycmMaTpuBaeTcs IpoBeaeHrue 4 KOHTPOJIbHBIX U 6

npakTUdecKux padort. [Inanupyercs BoIoHEHNHE 8 1a00PATOPHBIX OIBITOB.

B kypce xumun 9 knacca npeaycMaTpuBaeTcs MpoBeieHne 3 KOHTPOJIBHBIX PadoT,
6 TpakTUYECKUX YPOKOB U BBHIMOJHEHUE 9 J1abOpaTOPHBIX OMBITOB IO TEMaM
nporpammbl. B 9 kimacce mianupyercs mo 1 BXoaHOW KOHTPOJIbHOM pabote, 1o 1
PyOEXKHOM KOHTPOJbHOU paboTe U 10 1 UTOroBoM KOHTPOJIbHOM paboTe. KoHTpoJib
OCYILIECTBIISIETCS B BUJIE KOHTPOJIBHBIX PA0OT U KOHTPOJIBHBIX TECTUPOBAHUM.



1. Tlmanupyembie pe3yJibTAThl OCBOEHUS Y4eOHOT0 MpeaMeTa.
1.1. JInuHOCTHBIE pe3yJabTAThbl.

. JIn4HOCTHBIE pe3yabTaThl B cpepe OTHOIICHUN 00yJaroumxcs K cede, K

CBOEMY 3/I0POBbBIO, K TIO3HAHHIO CEOSI:

® OpUCHTAlHA 06yqa101u1/1xc;1 Ha OOCTHMXKXCHUC JIMYHOI'O CHACTBA, pCain3aluro
ITO3UTUBHBIX KN3HCHHBIX IICPCIICKTUB, HMHHUIIUATUBHOCTD, KpCaTuBHOCTD,
TFOTOBHOCTh M CIIOCOOHOCTH K JJMYHOCTHOMY CaMOOIIPpCACICHUIO, CITOCOOHOCTh
CTaBUTH LCJIN U CTPOUTDH JKU3HCHHBIC IIJIAHBI,

® FOTOBHOCTH M CIIOCOOHOCTH O0ECIEYUTH CceOe M CBOUM OJIM3KHUM HOCTOﬁHym

YKU3Hb B MPOLIECCE CAMOCTOSITEIIbHOMU, TBOPYECKON M OTBETCTBEHHOU JIESITEIIbHOCTH;

. TOTOBHOCTh M CHOCOOHOCTh OOYyYaromUMXcsi K OTCTAMBAHUIO JIMYHOTO
JOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIpaOaThIBATh
COOCTBEHHYIO TO3UIMI0O [0 OTHOLIEHWIO K  OOLIECTBEHHO-TIOJUTUYECKUM
COOBITHSIM TPOLUIONO0 M HACTOSIIEr0 HAa OCHOBE OCO3HAHUS, M OCMBICICHHUS
HCTOPHUH, JYXOBHBIX [IEHHOCTEN U JOCTHKEHUN HAILIEW CTPAHBIL;

® I'OTOBHOCTb )41 CIIOCOOHOCTH 06yqa}0m1/1xc;1 K CaMOpPa3BUTHIO nu
CaMOBOCIIMTAHHUIO B COOTBCTCTBHUHU C O6IHC‘-ICJ'IOBC‘I€CKI/IMI/I OCHHOCTAMU U HJCAaJIaMH
I'paKaaHCKOIr'o 06HIGCTBa, HOTpC6HOCTL B q)HSI/I‘ICCKOM CaMOCOBCPIHICHCTBOBAHUM,
3aHATHUAX CHOpTI/IBHO-OSI[OpOBPITGJ'IBHOfI ACATCIBbHOCTBIO,

. NPUHATUE W peanu3alus LEHHOCTEH 3J0poBoro M Oe3zomacHoro oOpasa
KHU3HU, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nYEeCKOMY U MICUXOJOTUYECKOMY 37]0POBbIO;

. HEIMPUSATUE BPEIHBIX IPUBBIUEK: KypEHUs, yIIOTPEOJICHUS aJIKOTOJIs,
HapKOTHKOB.
. JIn4HOCTHBIE pe3yibTaThl B cepe OTHOIICHH 00yyaromuxcs Kk Poccun kak

K Ponune (OteuecTBy):

. poccHiickas HWIAECHTUYHOCTh, CIOCOOHOCTh K OCO3HAaHUIO POCCHUUCKOU
UJICHTUYHOCTH B MOJIUKYJIBTYPHOM COLIMYME, YyBCTBO MPUYACTHOCTH K UCTOPUKO-
KyJbTYpHOM OOIIHOCTH pOCCHUMiCKOro Hapoaa M cyabbe Poccuu, matpuotusm,
TOTOBHOCTb K CITy>KeHHUI0 OTe4ecTBy, €ro 3aluTe;

. YBAKEHHUE K CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTH nepen Poaunow,
ropAOCTH 32 CBOM Kpau, cBow Poauny, mnpomuioe ¢ HacTosilee
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu, yBaxkeHUE K TOCYJIApCTBEHHBIM CHMBOJIAM
(repO, ¢uiar, TUMH);



. dbopMHUpOBaHUE YBAXKEHUS K PYCCKOMY SI3BIKY KaK TOCYapCTBEHHOMY SI3BIKY
Poccuitickonn ®enepanuu, SBISIOIIEMYCS OCHOBOM POCCHUMCKONM HIACHTUYHOCTH U
[JIaBHBIM (PAKTOPOM HAITMOHATHHOTO CAMOOTIPEICTICHUS;

. BOCIIMTAHUE YBAXKEHUS K KYJIbTYpE, SI3bIKaM, TPAJAULUAM U 00bIYasIM
HapoJA0B, npoxkuparomux B Poccniickon Penepannu.

. JIM4HOCTHBIE pe3yNbTaThl B chepe OTHOMICHUH 00yUaloIuXcs K 3aKOHY,
rocyAapcTBY U K IPaKJaHCKOMY OOIIECTBY:

. TPaXIaHCTBEHHOCTb, TPAXIAHCKasl TO3UIUSI aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHHCKOTO OOIIECTBa, OCO3HAIOMIETO CBOM KOHCTHTYLIMOHHBIC TpaBa H
0053aHHOCTH, YBa)XKAIOLIETO 3aKOH M MPABOIOPSAO0K, OCO3HAHHO MPHHUMAIOIIETO
TPaIUIMOHHBIE HAIMOHAIBHBIE ¥ OOMICYEIIOBEUECKUE TyMAaHHUCTUYCCKHE W
JIEMOKPATUIECKHE IIEHHOCTH, TOTOBOTO K YUaCTHIO B OOIIECTBEHHOW KHU3HH;

. NPU3HAHWE HEOTUYK/IaeMOCTH OCHOBHBIX IIpaB M CBOOOJ Y€JIOBEKa,
KOTOpBIE MPUHALIECKAT KaKIOMY OT POXKACHHUS, TOTOBHOCTh K OCYLIECTBICHUIO
COOCTBEHHBIX MpaB M cBOOOA 0€3 HapylleHHs MpaB, U CBOOOJ APYTHUX JIMII,
TOTOBHOCTh OTCTaMBaTh COOCTBEHHbIE MPaBa M CBOOOJIbI YEOBEKA U IpaklaHWHA
COTJIACHO OOUIENPU3HAHHBIM MPUHIUIIAM U HOpMaM MEXAYyHapOAHOIO IpaBa U B
coorBerctBUM ¢ Koncturynmen Poccuiickon @enepaunu, npaBoBas U
MOJIUTHYECKAsi TPAMOTHOCTb;

. MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKd U OOIIECTBEHHON MPaKTUKH, OCHOBAHHOE Ha JUAJIOTe KYJIbTYp, a TaKXKe
paznuyHbIX (GOpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

. WHTEPUOPHU3ALMSA LEHHOCTEH NEMOKPATHM W COLUMAIBbHOW COJMAAPHOCTH,
TOTOBHOCTh K JOTOBOPHOMY PEryJIMPOBAHMIO OTHOLIEHWW B TPyHNIlEe WIH
COLIMAJIbHOM OpTraHHU3allNy;

. TOTOBHOCTh OOYYaIOMIMXCS K KOHCTPYKTHUBHOMY Yy4YacTUIO B MPHUHSITHH
pElIeHM, 3aTparuBalIINX WX IpaBa U HHTEPECHl, B TOM YHCIIC B Pa3IUYHBIX
dbopmax OOIIECTBEHHOW CaMOOpPTaHW3allMM, CaMOYIPaBJICHUs, OOIIECTBEHHO
3HAYUMOM JICATEIILHOCTH,

® INPUBCPKCHHOCTb HACAM  HHTCPHAIIMOHAJIN3MA, I[py>K6I)I, PaBCHCTBA,
B3aNMOIIOMOIIHN HapoO0B, BOCIIUTAHHUEC YBAXKUTCIBbHOTO OTHOILIICHMUA K
HallTUOHAJIbHOMY NOCTOMHCTBY HMﬂCﬁ, X YYBCTBaM, pCIMTMO3HbIM Y6€)KJICHI/I$IM;

. TOTOBHOCTh OOYYarOIIUXCS MPOTUBOCTOSATH HJCOJIOTUU DKCTPEMU3MA,
HallMOHAMM3Ma, KCeHO()OOWHU; KOPPYIIIMU; TUCKPUMHHAIIMK TIO COIMAJILHBIM,
PEIIUTUO3HBIM, PAaCcOBBbIM, HAUMOHAJIBHBIM MPU3HAKAM W JAPYTMM HETaTUBHBIM
COLUAIBHBIM SBJICHUSIM.



. JIn4HOCTHBIE pe3yNbTaThl B Cpepe OTHOILICHUNH 00YyUaIOUXCs C

OKPYXKaOIMMHU JIFOJIbMU:

® HPAaBCTBCHHOC CO3HAaHUC )51 ITIOBCICHUC Ha OCHOBC YCBOCHUA
O6Hle'-IeJ'IOBe‘IeCKI/IX HeHHOCTeﬁ, TOJICPAHTHOI'O CO3HAHUA W IIOBCIACHHA B
IMOJIUKYJIBTYPHOM MHPEC, TOTOBHOCTU U CIIOCOOHOCTH BECTH auajior ¢ Ipyrumu
JJIOABMH, JOCTHIaTb B HEM B3aUMMOIIOHHMMAaHHWA, HaAXOJIUTb 06HII/IC neim u
COTPpYAHUYATh AJIA NX JOCTUIKCHUS,

® INPHUHATUC TYMAHUCTHYCCKUX HCHHOCTeﬁ, OCO3HAHHOC, YBAXUTCJIBbHOC U
I[O6pO)KCJIaT€JIBHOG OTHOIICHHC K Apyromy YCJIOBCKY, cro MHCHHIO,
MHUPOBO33PCHUIO,

® CITOCOOHOCTh K COIICPCKHMBAHUIO H (l)OpMI/IpOBaHI/IG ITIO3UTHUBHOTI'O
OTHOLICHMA K JIOJAAM, B TOM YHMCJIC K JIMDAM C OI'paHUYCHHBIMU BO3MOKHOCTSIMU
3A0POBbLA 1 HHBAJINAAM; 6ep€)KHOG, OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHUEC K
(bPIBI/I‘IGCKOMy H IICUXOJIOTHYICCKOMY 3JJO0POBBIO APYIUX HIOIIGP'I, YMCHHUC OKa3bIBATb
IICPBYIO ITIOMOIIb,

. (GopMUpOBaHKE BBIPAKEHHOM B MOBEJICHUU HPABCTBEHHOW MO3UIUU, B TOM
YHCJIe CHOCOOHOCTH K CO3HATEIbHOMY BBIOOPY A00pa, HPaBCTBEHHOI'O CO3HAHUS U
MOBE/ICHUS HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX IIEHHOCTEH W HPAaBCTBEHHBIX
YqyBCTB (4€CTH, J10JIra, CIIPABENINBOCTH, MUJIOCEPAMSI U APYKETIO0u);

. pa3BUTHE KOMIIETCHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMH, JI€TbMU
MJIQJIIIETO BO3pAacTa, B3pOCIBIMA B 00pa30BaTENbHOM, OOIIECTBEHHO MOJE3HOM,
y4e0HO-HCCIIeIOBATENHCKOM, MPOEKTHON U IPYTUX BUAAX JACATEIHHOCTH.

. JIM4HOCTHBIE pe3yabTaThl B cpepe OTHOLIEHUN 00yJaronuxcs K
OKPYKAIOLEMY MUDY, )KUBOU NPUPOJE, XyA0KECTBEHHOU KYJIbTYpE:

. MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayK{, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY,
BJIQJICHUE JOCTOBEPHOW MHGPOPMAITUEH O TIEPEIOBBIX JTOCTHKCHUSIX M OTKPBITHIX
MHPOBOW W OTEUECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTHh B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHPaA U OOIIECTBA;

. TOTOBHOCTh M CIIOCOOHOCTH K  O00Opa3oBaHWIO, B TOM  YHCIE
caM000pa30BaHUI0, HAa TPOTSIKEHWU BCEHW JKU3HU; CO3HATEIHLHOE OTHOIICHHUE K
HETMIPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHONW TPOo(EeCcCHOHATBLHON |
OOIIIECTBEHHOM JESITEIILHOCTH,

. DKOJIOTMUYECKAsl KyJIbTypa, OEpeKHOE OTHOLIEHMs K POJHOM 3eMile,
npupoaHbIM OorarctBaM Poccun W MHpa; MOHMMAaHHWE BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX TMPOLECCOB HA COCTOSHHME TPUPOJHON U COLMAIBHOM Cpebl,
OTBETCTBEHHOCTH 33 COCTOSIHME MPUPOIHBIX PECYPCOB; YMEHUS U HABBIKU



pPa3yMHOIO MPHUPOAOIIOJIE30BAHUS, HETEPIIMMOE OTHOIICHHWE K JICHCTBUSAM,
HPUHOCAIIMM BpEJ DKOJIOTHH, MPUOOPETEHUE OIbITa JKOJIOTO-HAIPABICHHOM
JCATCIIEHOCTH;

. 3CTETUYECKOE OTHOIIICHUS K MUY, TOTOBHOCTh K 3CTETHUCCKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.

. JIM4HOCTHBIE pe3yabTaThl B chepe OTHOIICHUN 00yJatOImUXCs K CEMbE U
POIUTEIAM, B TOM YHCJIE TOATOTOBKA K CEMEUHOM KU3HMU:

. OTBETCTBEHHOE OTHOIIICHHME K CO3/IaHMIO0 CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATHS IEHHOCTEN CEMENHOU KU3HU;

. MOJIOXKUTENIbHBIA 00pa3 CeMbU, POJIUTENILCTBA (OTIIOBCTBA M MATEPUHCTBA),

MHTEPUOPU3ALUSA TPAOULUOHHBIX CEMENHBIX IEHHOCTEH.

. JInuHOCTHBIE pe3yIbTaThl B chepe OTHOIICHHS 00yJYaloImuXcs K TPYy, B

cepe coMaTbHO-APKOHOMUYECKUX OTHOIICHHA:

. yBa)K€HHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTbD K 3aIlIUTE CBOCH
COOCTBEHHOCTH,
. OCO3HaHHBIN BBIOOP OyayIel mpodeccuu Kak MmyTh U CIIOCO0 peann3aluu

COOCTBEHHBIX KM3HCHHBIX IIJIAHOB,

. TOTOBHOCTh OOYYaroluxcs K TPYAOBOM MpodecCHOHaTbHON AeSTEIbHOCTH
Kak K BO3MOXXHOCTHM y4YacTHsi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;

. NOTPEOHOCTh TPYAUTHCSA, YBAKEHHUE K TPYAYy W JIOASM TpyAa, TPYAOBBIM
JTOCTI)KEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K
Pa3HBIM BUJaM TPYJIOBOU JESATEIBHOCTH;

® I'OTOBHOCTB K CaMOO6CJ'IY)KI/IBaHHIO, BKJIIO4asd O6y‘-I€HI/I€ H BBIIIOJIHCHHC

JOMAITHUX 00S3aHHOCTEH.

. JInuHOCTHBIE pe3yibTaThl B chepe PU3NYECKOro, ICUX0JIOTUYECKOTO,

COLMAJIBHOI'O 1 aKaaACMHUYECCKOT'O 6HaFOHOHy‘H/IH o6yqa10mnxc;1:

. ¢u3nuecKoe, YMOIMOHATBHO-TICUX0JIOTUYECKOE, COLMATbHOE OJIaronoaydne
oOydaromuxcsi B >KM3HM 0Opa30BaTENbHON OpraHu3allid, ONIYIICHHE AECTbMHU
0€30MacHOCTH U IICUXOJIOTHYECKOT0 KoM(popTa, HOOPMAITMOHHON 0€3011aCHOCTH.

1.2. MeTanpeaMeTHbIe Pe3yJbTaThl

1.2.1. PeryiaiTUBHbIE YHHBEpPCAJIbHbIE y4eOHbIE e CTBUS



BbIlyCKHUK HAYYUTCS:

. CaMOCTOATENLHO ONPEACIIATh LI, 33]]aBaTh TapaMeTPbl U KPUTEPUH, T10
KOTOPBIM MO>KHO OINPEETUTh, YTO 1EJIb TIOCTUTHYTA;

. OLICHUBATh BO3MOXHBIE TOCJIEICTBUSL JOCTHXKEHUSI MOCTABJICHHOW WETU B
NEATEeIbHOCTH, COOCTBEHHOMU KU3HU U KU3HU OKPYKAIOIINX JIOJICH, OCHOBBIBASCH
Ha COOOPAKEHUSIX SITUKU U MOPAJIH;

. CTaBUTH U POPMYJIUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTeIbHON

ACATCIbHOCTH U JKU3HCHHBIX CUTYAllUAX,

® OIICHHUBATb PCCYPCHI, B TOM YUCJIC BPCM U APYTNC HEMATCPHAIIBHBIC

PECYPCHI, HCO6XOI[I/IMI>I€ JJIA JOCTUIXKCHUA IIOCTaBJICHHOMN Ociin,

® BBI6I/IpaTB IIyThb JOCTHIXCHUS LCJINU, IIJIAHUPOBATH PCIICHNC ITOCTABJICHHBIX

3ada4, OIITUMHU3HUPYA MAaTCPHUAJIBHBIC 1 HCMATCPHUAJIbHBIC 3aTPAThI;

. OpraHu30BbIBATh 3P(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX IS

JOCTHIKCHU A IIOCTaBJICHHOMN OCIu,

® COIIOCTAaBJIATDH HOHy‘—ICHHBIﬁ pE3YJIbTAT ACATCIIBHOCTHU C IMOCTaBJICHHOM

3apaHeC LCIIbIO.

1.2.2. Tlo3naBaTe/ibHbIE YHHBePcAJIbHbIE YueOHbIE NeiCTBUS
BbInycKHUK HAYYHTCS:

. MCKaTh U HAXOJUTh 00OOIIEHHBIE CIOCOOBI PEIICHUS 3ajay, B TOM YHUCIE,
OCYILIECTBIIATh Pa3BEPHYTHIM MHPOPMAITMOHHBIN MOMCK U CTaBUTh HA €r0 OCHOBE
HOBbIE (yueOHbIC U MMO3HABATEIIbHBIC) 3a/1a4H;

. KPUTUYECKA OIEHHWBATh M HWHTEPIPETUPOBATH HHGOPMAIMIO C Pa3HBIX
MO3UIIMKA, pacro3HaBaTh W (UKCUPOBATH MPOTHBOPEUYUS B HHGPOPMAIIMOHHBIX
HWCTOYHHKAX;

. HCIIOJIBb30BaTh  Pa3JIMYHbICE  MOJICJIbHO-CXEMATUYECKUE  CPEACTBA IS
MPEJICTABJICHHS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUI, a TAKXE€ IMPOTUBOPEUMHIA,
BBISIBJICHHBIX B UH(OPMAIMOHHBIX HCTOUYHUKAX;

. HAXOJUTh W TIPUBOJIUTH KPUTHYECCKUE apTYMEHThI B OTHOIICHHUH JACHCTBUHN 1
CY)KJIEHUW JPYroro; CHOKOMHO U Pa3yMHO OTHOCUTHCA K KPUTHYECKUM
3aMEYaHMUsIM B OTHOIICHHH COOCTBEHHOTO CY)KJICHHsS, PacCMaTpUBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

. BBIXOJUTh 32  paMKH  y4eOHOro  mpeaMeTra W OCYIIECTBIIATH
IIeJICHANPABJICHHBIN IMOMCK BO3MOYKHOCTEH JUIS IMMPOKOTO IMEPEHOCa CPEACTB H
CIT0CO0OB JICHCTBUS;



® BBICTpanBATh UHAUBUAYAJIbHYIO 06p330BaTCJILHYIO TPACKTOPHUIO, YUYHUTBIBAs

OTPAaHUYEHHMSI CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYECHUS,

. MEHSATb U YIEPKUBATh Pa3HbIC MO3UIIMU B TO3HABATEIBHON JACSATEIBHOCTH.
1.2.3. KomMyHHKaTHBHbIE YHUBEPCAJbHbIe y4eOHbIe el CTBUs
BbINYCKHUK HAYYHUTCSH:

. OCYILECTBJISITh JEIOBYID KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBbIMU (KaK BHYTpU 00pa30BaTENIbHON OpraHU3alllM, TaK U 3a €€ ImpeiesiaMu),
moaOUpaTh MApTHEPOB I JIETOBOM KOMMYHHUKAIIMM HMCXOIS W3 COOOPaKCHHIA
PE3yJAbTaTUBHOCTU B3aUMOJICHCTBUS, & HE JTMYHBIX CUMITATHH;

. IpY OCYIIECTBJICHUU TPYMIIOBON pabOThl OBITH KaK PYKOBOAMTEIEM, TaK U
YJICHOM KOMaHJbl B Pa3HBIX poOJIAX (Fe€HepaTop HAEH, KPUTHUK, WCIOJHUTEINb,
BBICTYMAOUINI, SKCIEPT U T.1.);

. KOOPAMHHUPOBATH U BHITIOIHIATH pabOTy B YCIOBHUSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJIEHCTBYS;

. pa3BEepHYTO, JOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C

HCIIOJIB30BaHHUCM aJICKBATHBIX (YCTHBIX )51 HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB,

. pacrno3HaBaTh KOH(MIUKTOICHHBIC CUTYallMd U MPEJOTBPAIIATh KOH(IUKTHI
0 WX aKTUBHOW (a3pl, BBICTpaUBaTh JCJIOBYID U  00pa3oBaTEIbHYIO
KOMMYHUKAIIUIO, U30erasi TMYHOCTHBIX OIICHOYHBIX CYKJICHUI.

IIpeamMeTHbIe pe3yJIbTATHI:
B pesynbrate nzyuenus yueOHoOro npeamera « XMMus» Ha yPOBHE CPETHETO
ob1rero oOpa3oBaHus:
BrinyckHMK HAa 0230BOM YPOBHE HAYYHUTCH:
. PacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B POPMUPOBAHUU COBPEMEHHOM
HAy4YHOUN KapTUHBI MUPA U B IPAKTUYECKOM JESITEIIBHOCTH YEJIOBEKA;

. JNEMOHCTPUPOBATH HA ITPUMEPAX B3AUMOCBA3b MEXKYy XUMHUEN IPYTUMU

CCTCCTBCHHBIMU HAYKaAMMU,

. PACKpBIBaTh HA TPUMEPAX MOJO0KEHUS TEOPUU XUMUUECKOTO CTPOCHUS
A.M.bytneposa;
. nmoHuMath pusnyeckuit cMmpich [lepuoanueckoro 3akona J[.M.Menneneesa u

Ha €ro OCHOBE OOBSICHSATH 3aBUCHUMOCTHL CBOMCTB XUMHYECKHX DJIEMEHTOB H
O6paSOBaHHBIX MMM BCHICCTB OT OJICKTPOHHOI'O CTPOCHUS aTOMOB,

. OOBSICHAITh IPUYUHBI MHOTO00pa3usl BEIIECTB HA OCHOBE OOIITUX

MIPEICTABJICHUI 00 MX COCTaBe U CTPOCHUHU;



. NPUMEHATH IPaBUJIa CUCTEMATHUYECKON MEKyHapOJHOW HOMEHKIIATYPhl Kak
CpelICTBA Pa3IU4CeHUs U UACHTU(UKAIIMK BEIIECTB IO UX COCTABY U CTPOCHHUIO;
. COCTaBJISITh MOJIEKYJISIDHBIE W CTPYKTYpHbIE (OpPMYIIBI OpPraHMYECKUX

BEIIECTB KaK HOCHUTENEH MH(pOpMAIMU O CTPOSHUM BEIIECTBA, €r0 CBOMCTBaX U
IIPUHAJIEKHOCTH K OIIPEIECICHHOMY KJIaCcCy COCAUHCHUM;

. XapakTepu30BaTh OpPraHUYECKUE BEIECTBA [0 COCTaBYy, CTPOCHUIO U
CBOWCTBAM, YCTAHABIMBATh NPUYMHHO-CICICTBEHHBIE CBA3U MEXKIY JIaHHBIMH
XapaKTepUCTUKAMH BELIECTBA;

. IIPUBOJUTH MPUMEPBI XUMUYECKUX PEAKIUM, PACKPBIBAIOIINX XAPAKTEPHBIE
CBOWCTBA TUIMYHBIX MPEACTABUTENICH KJIACCOB OPTaHMYECKHUX BELIECTB C LEJBIO

150,¢ I/II[CHTH(i)I/IKaHI/II/I 1 00BSICHEHUS 00J1aCTH IMPUMCHCHUA

. MPOTHO3WPOBATh BO3MOYKHOCTh MPOTEKAHUS XHUMHYECKUX pEaknuid Ha
OCHOBE 3HAaHMA O THUMAX XUMHYECKOW CBSI3M B MOJIEKyJlaX pPEareéHTOB U HX
PEaKIMOHHON CITIOCOOHOCTH;

. WCITI0JIb30BATh 3HAHUS O COCTABE, CTPOCHUHM M XUMHUUYECKHX CBOHCTBAX
BEIIECTB JJI1 0€30MacHOTO MPUMEHEHHS B MPAKTUYECKON JIeATeIbHOCTH;

. NPUBOANTh  TMPUMEPHI  MPAKTHYECKOTO  WCIOJB30BAHHUS  MPOIYKTOB
nepepaboTkin HeTH W MPUPOTHOTO Ta3a, BHICOKOMOJEKYISPHBIX COCIWHCHUN
(moNMUATUIIEHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

. MIPOBOJIUTH OIBITHI IO PACIIO3HABAHUIO OPTAaHMYECKUX BEIECTB: TIUIEPUHA,
YKCYCHOUM KHUCJIOTBI, HEMPEACIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmaja, OCIKOB — B
COCTaBE MUIIEBBIX MPOYKTOB M KOCMETUYECKUX CPEJICTB;

. BJIAJICTh MPABWJIAMU U TIpeMaMu 0€30MacHOM paboThl C XUMUYECKUMHU
BEIIeCTBaMH U J1a00paTOPHBIM 000PYyI0BAaHUEM;

. yCTaHABJIMBATh 3aBUCHUMOCTh CKOPOCTH XMMHYECKOW PEAKIIMU U CMEIICHUS

XUMHUUYCCKOI'0O pPaBHOBECHUA OT PA3JIUMYHBIX (1)aKTOpOB C NOCJIbIO OIPCACICHUA
OIITUMAJIBHBIX YCHOBI/Iﬁ IMPOTCKAHUA XUMHUYCCKUX IIPOLICCCOB,

. IPUBOAUTH TPUMEPHI THIPOJIN3a COJIEH B MOBCETHEBHOM KU3HU YEJIOBEKA;
. MPUBOAUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBLHBIX PEAKLIU B
MIPUPOJE, MPOU3BOACTBEHHBIX IPOLECCAX U )KUZHEAEATEIbHOCTH OPTraHU3MOB;

. MPUBOJUTH TPUMEPHI XUMHUECKUX PEAKIIUH, pAaCKPBIBAIOIINX OOIIHE
XUMHYECKHE CBOWCTBA IIPOCTBIX BEIIECTB — METAJVIOB U HEMETAILIOB;
. OPOBOAUTH  pacyeTbl Ha  HAXOXKJIEGHUE  MOJIEKYJSIPHOH  (hOpMYIIbI

yYrjaesoJaopoaa 1Mo mpoaykTram CropaHuvs v 1o €ro OTHOCHUTEJIbHOM MJIOTHOCTU U
MAaCCOBBIM OOJISIM 3JIEMEHTOB, BXOAAIIIHUX B €I'0 COCTAaB,



® BJIaJICTH ITpaBUJIaMH 0e3011acHOro 06paHICHI/IH C CIKUMHU, TOPIOYUMHU U

TOKCUYHBIMHA BCIICCTBAMU, CPCIACTBAMHU OBITOBOM XUMUH,

. OCYIIECTBJIATH MOMCK XUMUYCCKOM HHGOPMAIIUH 10 Ha3BaHHSIM,
uacHTH(GHUKATOpPaM, CTPYKTYPHBIM (hOpMYJIaM BEIECTB;

. KPUTHYECKH OICHHBATh M HMHTEPIPETUPOBATH XUMUYCCKYIO HH(POPMAIIHIO,
COJICPIKAIYIOCS B COOOIICHHUSAX CpPEACTB MAaccoBOM HH(MOpMAaLUU, pecypcax
WuTepHeTa, HAyIHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PCHUS €CTCCTBEHHO-HAYYHOM
KOPPEKTHOCTH B IIEJIAX BBISBJICHUS OIMUOOYHBIX CYXJICHUH H (HOPMHPOBAHHS
COOCTBEHHOM ITO3UIIHH;

. OPEJICTaBISITh MYyTH PEIICHUS TIOOATbHBIX MPOOJEM, CTOSIIUX Tepen
YEJI0OBEYECTBOM: IKOJIOTUUYECKUX, DHEPIreTHYECKUX, CHIPHEBBIX, U POJb XMMUU B
PELIEHUH 3TUX TIPOOIIEM.

. BorinyckHuK Ha 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHUThCSH:
. WJUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE U SBOJIIOIUIO OPraHUYECKOM
XUMUHU KaK HAyKW Ha Pa3JIMYHbIX HICTOPUUYECKUX dTAMax €e pa3BUTHUS;

. MCIIOJIb30BaTh METOAbl HAYYHOTO MO3HAHUS NP BBINOJHEHUH MPOEKTOB U
y4eOHO-UCCIIEeI0BATENbCKUX 3a/1a4 110 U3YyYEHHUIO CBOMCTB, CIOCOOOB MOIYYEHUS U
pacro3HaBaHMsl OPTaHUYECKUX BEIIECTB;

. OOBSICHATh MPUPOY M CIOCOOBI 00pa30BaHUSI XUMHUYECKOW CBSI3U:
KOBAQJICHTHO! (MOJISIPHOM, HEMOJIAPHOM ), HOHHOM, METAJINTMYECKOM, BOJJOPOJTHON —
C IEJIBIO OTNpe/ETCHNS XUMUYECKON aKTUBHOCTHU BEIIECTB;

® YCTaHaBJIMBATh TI'CHCTHUYCCKYIO CBA3b MCKIAY KiIaCcCaMH OPIraHHYCCKHX
BCIICCTB  AJIA 000CHOBaAHHMS HpHHHHHHaﬂbHOﬁ BO3MOKHOCTH  ITIOJYUYCHHA
OpPraHU4YCCKHX COC}II/IHCHI/Iﬁ 3aJaHHOTI'0 COCTaBa U CTPOCHUA,

. YCTaHaBIMBATh B3aUMOCBS3M MEXIy (PakTaMu U TEOpUeW, MPUUYUHOU U
CJIEICTBHEM MPU aHaIu3€ MPOOJEMHBIX CUTyalluii 1 0OOOCHOBAHUM MPUHUMAEMbBIX
pELIEHN HA OCHOBE XMMUYECKUX 3HAHUMU.

2. ConepikaHue TeM Kypca XUMHUH
ba3oBblii ypoBeHb 00pa3oBaHus
Pacnipenenenue cojiepkaHus Mo KjaccaM:
8 kJacc.

Pasznes 1. OcHOBHBIC NOHATHS XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX

NpeACTABJICHUN)



[Ipenmer xumun. XuMHS Kak 4acThb €CTECTBO3HAHUs. BeliecTtBa m MX CBOMCTBA.
YUucTele BelecTBa M cMecu. MeToapl IIO3HAHMSA B XMMHMHU: HaOIIOJCHUE,
skcriepuMeHT. [Ipuembl Ge3omacHO paboOTHl ¢ OOOpPYAOBAaHHMEM M BEIICCTBAMMU.
CrpoeHue 1miaMeHu.

Yuctele BemectBa M cMecH. CrnocoObl OYMCTKM BEIIECTB: OTCTaMBaHUE,
¢unbpTpoBaHMe, BBIMAPUBAHUE, Kpucmaiiuzayus, oucmumiayus. Duznyueckue H
XUMUYECKHUE ABJICHUSI. XUMUYECKUE peakiuu. [[pu3Haku XUMUYECKUX PEAKIUNA U
yCIIOBUSI BOSHUKHOBEHHUS M TEUCHUS XUMUYECKUX PEaKIUH.

ATOMBI, MOJIEKYJIbI W HOHBI. BemiecTBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO
ctpoenus. Kpucrammmaeckue u amopdHbie BemecTBa. Kpucrammueckue peneTKu:
WOHHAs1, aTOMHAas U MOJIeKyJisspHasi. [IpocTeie u clioXHbIEe BelecTBa. XUMUYECKUM
sJIeMEHT. MeTaiuibl M HeMeTallbl. ATOMHAs equHUIa Macchl. OTHOCHUTEIILHas
aToMHas Macca. SI3bIK XUMUH. 3HAKH XUMHUUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocTaBa BeniecTBa. Xumudeckue hopmyibl. OTHOCUTENIbHAS MOJICKYJISIpHAsE Macca.
KadecTBeHHBII HW KOJMYECTBEHHBIM COCTAB BeHmIeCTBA. BpIUMCIeHHA 1O
XUMHU4YeckuM ¢dopmysiaMm. MaccoBasi 1015 XHUMHYECKOTO JJIEMEHTa B CIIOKHOM
BCILICCTBE.

BaneHTHOCTP XMMUYECKHUX 3JEMEHTOB. OIpeieeHne BAJIEHTHOCTH 3JIEMEHTOB 10
(dopmynam OnHapHBIX coequHeHu. CocTaBlIeHNE XUMHUECKUX (POPMYIT OMHAPHBIX
COCAMHEHNH 110 BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YYE€HHME. 3aKOH COXPAaHEHHUSI MacChl BellecTB. JKU3Hb U
nearenbHocTh M.B. JlomoHOCOBa. Xumuyeckue ypaBHEHUA. THIBI XUMHYECKHUX
peaKLnil.

Kucnopon. Haxoxnenne B mpupoze. [lomyuenue kuciopoaa B J1abopaTopuul H
MNPOMBIIIIIEHHOCTH. DHU3NUECKHE U XUMUYECKHE CBOMCTBA KHUCIOpoJa. ['opeHue.
Oxkcuppl. [Ipumenenue xucnopoga. Kpyrosopor kuciopoma B mpupone. O30H,
ajtoTponus kucioponaa. Bo3ayx u ero cocras. 3amuTa aTMOC(GEpHOro BO3yXa OT
3arps3HCHUN.

Bonopon. Haxoxnenne B mpupoxe. Ilomyuenue Bogopona B sabopaTopuu u
MPOMBIIIJIEHHOCTH. PU3NYECKHNEe U XMMHUYECKHE CBOWCTBA BoAopojaa. Bomopon —
BOCCTAaHOBHUTENb. Mepbl 0e30macHOCTH Tpu padore ¢ BoaoponoM. [Ipumenenue
BOAOPO/IA.

Bopma. Metonbl ompeneneHus cocraBa BOJAbl — aHAIU3 M CUHTE3. PuU3NUECKHE
cBOlicTBa BONbl. Boma B mpupone W CHOCOOBI €€ OYMCTKH. Alpamusi BOJIBI.
Xumuueckue cBoucTtBa BoAbl. lIpumenenue Boabl. Boma — pactBopuTEnb.
PacTBOpuMmOCTS BelecTB B BoAe. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA.



KonnuectBennble oTHOmEHU B XuMuK. KonnuectBo BemecTtsa. Monb. MonsipHas
Macca. 3akoH ABorazpo. MossapHbii 00beM ra3oB. OTHOCHUTEIbHASI TUIOTHOCTH
razoB. OObeMHBIE OTHOIIEHHUSI Ta30B MPU XUMUYECKUX PEAKITUSX.

Baxmneime KJIaCChI HCOPTraHUYCCKUX COGI[HHGHHﬁ. OKCI/I,IIBII COCTaB,
KJ'IaCCI/I(bI/IKaHI/IH. OCHOBHBIE M KHCJIOTHEIC OKCHUHBI. HOMGHKJIaTypa OKCHIOB.
dusznyeckrue 1 XMUMHYCECKHUE CBOﬁCTBa, IMOJIYUYCHHC U IPUMCHCHHUC OKCHUJIOB.

Iunpoxcunsl. Knaccudukarus rumpokcuaoB. OcHoBanus . Cocras. Illemoun u
HEpacTBOpUMbIE OCHOBaHMS. Homenknatypa. ®duznueckue ©  XUMHYECKHUE
CBOMCTBAa OCHOBaHWM. Peaknusa nHeutpanusauuu. I[lomydyeHue u npuMmeHeHue
ocHOBaHU#l. AMGOTEpHBIC OKCUABI U TUAPOKCUIBI.

Kucnotsr. Cocras. Knaccupukanus. Homenknarypa . @uzndyeckue U XUMAYECKUE
CBOWCTBA KUCJIOT. BBITECHUTEBHBIN Pl METAIIIOB.

Comu. CocraB. Knaccudukamus. Homenkinarypa. @usnyeckre CBONCTBA COJIEH.
PactBopuMocTh cosieli B Boje. XHUMHYECKHE CBoilcTBa cosieil. CrnocoObl
noxy4deHus cosen. [Ilpumenenune comnen.

I'eneTnueckas CBSI3b MEKy OCHOBHBIMU KJIACCAaMU HEOPTaHUUYECKUX COCTMHEHUH.
Jlemoncmpayuu. O3HaKOMIIEHUE C 00pa3LaMy MPOCTHIX U CIOKHBIX BEIIECTB.

CrrocoOBI OYHCTKH BCHICCTB: KpUCTAJIN3alWA, TUCTHUILIALINA, XpOMaTOFpa(l)I/IH.
OHBITBI, IMOATBCPIKAAOIMINEC 3aKOH COXPaHCHUS MAaCChl BCUICCTB.

[Tonyyenue u coOupaHue KHUCIOPOAAa METOJAOM BBITECHEHMSI BO3JlyXa M BOJBI.
Omnpenenenue coctaBa Bo3ayxa. Komiekius HepTH, KAMEHHOTO YISl U MPOAYKTOB
UX MepepadboTKH.

[Tomyyenune Bomopona B anmnapare Kurmma, mpoBepka BOIOpOAa HA YUCTOTY,
ropeHue Bojopo/ia, cobupanue BOAOPOIa METOJOM BBITECHEHHUS BO3/1yXa U BOJIBI.

Anamns Boapl. CUHTE3 BOJIBL.

3HaKOMCTBO C oOOpa3llamMM OKCHUJOB, KHCJIOT, OCHOBAaHMA U  COJCH.
Hevirpanu3anysa meénoun KUCI0TON B TPUCYTCTBUH NHIUKATOPA.

Jlabopamophvie onvimul. PaccMoTpeHne BeIIeCTB C Pa3Iu4YHbIMU (U3MUECKUMU
cBoiicTBamu. Paznenenue cMmecu ¢ momoibio Marauta. [Ipumeps ¢puznueckux u
XMMHUYECKUX SBIICHUM. Peakuuu, WUIIOCTPUPYIOIIME OCHOBHBIE NPU3HAKHU
XapaKTepHBIX peaknuu. Paznmokenune ocHoBHOro kapbonara memu (II). Peaxrus
3aMEILIECHUS MEIU KEIIE30M.

O3HakoMJIEHHE C 00pa3IiaMi OKCHJIOB.
Bsaunmoneticteue Bogopona ¢ okcuaom meau (11).

OnbIThI, TOATBEPKAAIOIINE XUMUUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUI.



IIpakmuueckue pabomuwl

. [IpaBuma TexHuku 0€30MacHOCTHU MPHU paboTe B XUMHUUECKOM KaOMHETe.
O3HakoMIIeHHE C Ta0OPAaTOPHBIM 000PYIOBAHUEM.

. OuncTka 3arps3HEHHON TOBAPEHHOM COJIU.

. IlonydeHnue u cBOMCTBA KUCIOPOaA

. [Tomy4yeHnne BOAOpO1a ¥ U3yUYEHUE €T0 CBOWCTB.

. [IpuroToBiieHHME pACTBOPOB COJIEU C ONPEAECTIEHHON MaCCOBOM JOJIEU

pacTBOPEHHOI'O BELIECTBA.

® Pemenue SKCIICPUMCHTAJIbHBIX 3a14a4 I10 TCMC «OCHOBHBIC KJIACCHI

HCOPIraHNYCCKHUX COG,HHHGHHP'I)).

Pacuemmnuvie 3a0auu:

Brruncinenrue oTHOCUTEIbHOM MOJIGKYJIHpHOﬁ MacCChI B€CIICCTBA 110 (bopMlee.
Breruucnenue MaCCOBOH JOJIM  OJICMCHTA B  XHMHYCCKOM COCIUMHCHHUU.
YcraHoBIEHUE HpOCTCfIHICfI (1)OpMYJ]I>I BCIICCTBA I10 MaCCOBBIM JOJIAM 3JICMCHTOB.

Haxoxnenue MaccoBoi 10J11 pacTBOPEHHOIO BEIIECTBA B pacTBOpe. Briuncienue
MacChl PACTBOPEHHOTO BEIIECTBA W BOJABI JJISI TPUTOTOBICHHS pPacTBOpa
ONPEAECTEHHON KOHIIEHTPALINH.

OOBEMHBIE OTHOLIEHUS Ta30B PU XUMUYECKUX PEAKLIHSIX.

Bbluucienuss mo XMMHYECKHMM YpPaBHEHMSIM Macchl, 00bEMa W KOJIMYECTBA
BELIECTBA OJHOI0 U3 MPOAYKTOB PEAKIMHU [0 MACCE UCXOAHOTO BEUIECTBA, 00BEMY
WM KOJIMYECTBY BELIECTBA, CONEPIKALIETO ONPEACIEHHYIO JOJIIO IPUMECEH.

Pa3znen 2. Ilepuoguyeckuii 3aKoH U NePUOAUYECKAS CHUCTEMA XMMHUYECKHX

sjemeHTOB /I.U. MenneneeBa. CTpoeHue aroma.

[TepBoHayvasibHBIC MOMBITKU KJIACCU(UKAIIMA XUMHUUECKUX 3eMeHTOB. [loHsTHE 0
IpyIIax CXOJHBIX AJIEMEHTOB. ECTEeCTBEHHbIE CEMENCTBA MIEJIOUYHBIX METAIJIOB U
ranoreHoB. bmaropoansie rasel. Ilepuomuueckuit 3akoH J[.M.Menneneesa.
[lepuonuueckass cucTeMa Kak €CTECTBEHHO — HaydyHoe Kjiaccudukarus
XUMUYECKUX JJeMeHTOB. TabmuuHas GopMa mnpeacTaBieHUs KiaccupuKaiuu
XUMUYEeCKUX dneMeHTOB. Crpykrypa Tabmunbl «llepuonuueckas cucrema
xumudeckux smeMenToB JI.M. MenneneeBa» (kopoTkas ¢opma): A- u b- rpymisl,
nepuobl. GU3NYECKUI CMBICH MOPSAIKOBOTO 3JIEMEHTA, HOMEpa MEpPHo/ia, HoMepa
rpynnsl (JUist 3JIEMEHTOB A-TpYIII).

Ctpoenue aToma: PO U dAEKTpoHHAS 00010uka. CocTaB aTOMHBIX s7€P: TPOTOHBI
1 HEUTpoHbL. M30TONBI. 3apsii aTOMHOTO sipa, MacCOBOE YKCIIO, OTHOCUTEIbHAS
atomHas macca. CoBpeMeHHas (POpMyTUPOBKA MOHITHS «XUMUYECKUN DIIEMEHT.



OnexkTpoHHass O000JI0YKa aroMma: TMOHATHE OO0 DSHEPreTHYEeCKOM ypPOBHE
(9TEKTPOHHOM CJIO€), €r0o €MKOCTH. 3allOJIHEHHE JJIEKTPOHHBIX CIIOEB y aTOMOB
AJIEMEHTOB TIEPBOIO — TpeTbero mnepuogoB. CoBpeMmeHHas (QOpMyIHPOBKa
NEPUOANYECKOTO 3aKOHA.

3HaueHne nepuoanyeckoro 3akoHa. Hayunweie moctwxenus J[.MI. Menneneena:
WCTIPABICHUE OTHOCUTENIBHBIX ATOMHBIX MAacC, MPEACKA3aHHE CYLIECTBOBAHUS
HEOTKPBITBIX  JJIEMEHTOB,  IEPECTAHOBKH  XHUMHUYECKHX  J3JIEMEHTOB B
nepuoanueckor cucrteme. XKuszup u nestenbHocTs .M. Menaeneena.

Jlemoncmpayuu.

du3MUECKrUEe CBOMCTBA IICIIOYHBIX METAIUIOB. B3anmoaencTBue OKCUAOB HATpUs,
Mmaruus, ¢ocdopa, cepbl ¢ BOJOH, HCCICIOBAHUE CBOWCTB  MOJYYEHHBIX
MPOAYKTOB. B3ammopencTtBue Hatpusi U Kaiausd ¢ BOoAOM. DU3MUECKHE CBOMCTBA
raJioreHoB. B3anmojeicTBre amoMUHMS C XJI0POM, OPOMOM U HOJOM.

Pa3nen 3. CTpoeHue BenecTna.

SHCKTPOOTPI/IHaTeIIBHOCTB XUMHUYECKHUX 3JIEMEeHTOB. OCHOBHEIC BUbI XUMHUYECKOM
CBA3U:. KOBAJICHTHAA HCIIOJIAPHAs, KOBAJICHTHAA ITOJIApHAs, MOHHAA. BanenTHOCTB
OJICMCHTOB B CBCTC Z)JIGKTpOHHOﬁ TCOPHH. CreneHb OKMCIICHUS. HpaBI/IJ'Ia
OIIpCACIICHNA CTCIICHEH OKHCICHHUS SJICMEHTOB.

Jlemoncmpayuu:

CormocraBieHue (bI/IBI/IKO-XI/IMI/I‘-IeCKI/IX CBOMCTB COGI[I/IHGHI/Iﬁ C KOBAJICHTHBIMHU H

HMOHHBIMU CBA3IMMU.

9 kaacc.
Pa3znen 1. MHoroo6pasue XuMH4eCKUX peaKiuii.

Knaccudukanus XUMHUYECKHX pEaKlUid: pPEeaKIUu COCIUHEHUS, Pa3JIOKECHHUS,
3amenieHusi, ooMeHa. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. OKUCITUTENb,
BOCCTAaHOBUTENb, TPOIECCHl OKUCICHWS U BoccTaHoBieHHs. CocTaBieHHE
ypaBHCHUN OKHUCIUTEIBHO -BOCCTAHOBHTEIBHBIX PEAKIIMKA C TIOMOIIBI0 METOJa
AJIEKTPOHHOTO OajaHca.

TeroBble  3(pdexThl  XMMHUYECKMX  peakuuid.  DK30TepMUYECKHe u
OHIAOTEPMHUYECKHE pPEaKIMU. TepMOXUMHUYECKHE ypaBHEHMs. Pacuersl 1o
TEPMOXUMHUYECKUM YPABHEHHUSIM.



CKOpOCTI) XHUMHUYCCKHUX peaKHHﬁ. q)aKTopBI, BJIMAIOIIKME HA CKOPOCTh XUMHNYCCKTX
pCaKHHﬁ. HCpBOHa‘laHBHOC IMPEACTABJICHUC O KaTaJIn3e.

Oo6paTtumele peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XUMUYECKHE Ppeakluu B  BOJAHBIX  pacTBopax. OJEKTPOJIUTHI U
HeaiekTpouThl. Monbsl. Katnonsl u anuonbl. ['mapaTHas Teopusi pacTBOPOB.
DNEKTPOIIUTAYECKAs] AMCCOLMALMS KUCTIOT, OCHOBaHMW u cojeil. Cnabble u
CUJIbHBIE ANEeKTposiuThl. CTenenpb aucconuanuu. CTenens auccouuanuu. Peakuuu
MOHHOTO OOMEHa. YCNOBHUSI TEUEHHUs peakiuil HMOHHOro OOMEHa 0 KOHIIA.
XHWMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCAUHEHUN B CBETE
MPEACTABICHUA 00 DJICKTPOJUTHYCCKONW JIHUCCOIUAIMA W OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX peakiuil. [IoHATHE O TUAPOIIN3E COJIEH.

Jlemoncmpayuu:
[IpuMepsl 53K30- U SHTOTEPMUUECKUX PEAKIIUAM.

B3auMopelicTBre IMHKA C COJITHOM M YKCYCHOM KHCIIOTOM. B3amMmogerncTBue

IPaHyJMPOBAHHOTO [IUHKA U [IUHKOBOW MBUIN C COJSTHOM KHCIIOTOM.

B3aumopeiicteue okcuma meau (I1) ¢ cepHoit KMCIOTOW pa3HOW KOHIEHTPALUU

IIPHU pa3HbIX TEMIEPATYpPAX.

['openue yriist B KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTE.

['openue cepbl B paciiaBIEeHHOM CEIIUTPE.

HcnpiTanne pacTBOPOB BELIECTB HA AIEKTPUUECKYHO TPOBOAUMOCT.

JIBUKEHHE MOHOB B JIEKTPUYECKOM IIOJIE.

[IpakTuueckue pabOTHI:

N3ydeHne BIUsSHUSA yCIOBUN NMPOBEACHUSI XUMUYECKON PEAKIIMU HA €€ CKOPOCTb.

Pewenue IKCNepUMEeRmajlbHblX 3a0ayq no meme «Ceoticmea Kuciaom, conetl u

OCHOBAHUI KAK JIEKMPOJIUMOE»

Jlabopamophvie onvimoi:
Peakmnu oOMeHa MEXTy pacTBOpaMHU JICKTPOJIUTOB

Pacuemnuvle 3a0auu: BeraucneHnus 1o TEPMOXUMUYECKUM YPaBHEHUSAM PEAKIIUM.

Pa3znen 2. MHorooopa3ue BelecTB.



Hewmeramnel. 'anorensl. [lonoxxenue B NEpUOAUYECKON CUCTEME XUMHMYECKUX
3JIEMEHTOB, CTpoeHHe ux aroMoB. Haxoxnenue B mnpupone. Pusnyeckue u
XMMHMYECKUE CBOWCTBA rajoreHoB. [lomydyeHne M NpUMEHEHWE TaJOreHOB. XJIOp.
du3nyuecKkne U XUMHAYECKHUE CBOMCTBA xjopa. [IpuMenenue xmopa. XJI0poBOAOPO.
®usnueckue cpoiicTBa. [lomyuenune. ConsiHas kuciora u e€ conu. KauectBeHHas
peakius Ha XJIOpHUA-UOHBL. Pacmo3HaBanue XJI0pua0B, OpOMUIIOB, HOAHIOB.

Kucnopon u cepa. Ilonoxenue kucinopona u cepsl B [ICXD, cTpoeHue nx
atomoB. Cepa. AunoTtponusi cepbl. DuU3MYECKHME U XHUMHYECKUE CBOMCTBA.
Haxoxnenue B npupope. Ilpumenenue cepol. CepoBomopoa. CepoBoaopoHast
KucioTa U ee coyd. KauecTtBeHHas peakuus Ha cyinbhua-uonsl. Oxcup cepol (IV).
dusnueckue U Xxumuuyeckue cBoiictBa. [Ipumenenue. CepHucras KuciaoTa U €e
comu. KauectBennas peakuusi Ha cynbdur-uonsl . Oxcun cepor (V). Cepnas
KUCJI0Ta. XUMHYECKUE CBOMCTBA pa30aBICHHOW M KOHIICHTPUPOBAHHOW CEpHOMU
kucioThl. KauecTBeHHast peakiusi Ha Cyiab(harT-uoHbl. XHWMHUUYECKHE pEeaKIluH,
Jexalmuye B OCHOBE IIOJYYEHHS] CEPHOM KHUCIOTBI B MPOMBIIIJIEHHOCTH.
[IprmeHeHne cepHON KUCIIOTHI.

A3zot u docdop. Ilonoxenue azora u dochopa B [ICXID, crpoeHne ux aTroMoB.
A30T, (Qu3MUeCKMEe U XUMUYECKHE CBOWCTBA, IMOJIYYEHUE U IPUMEHEHUE.
KpyroBopot azora B mpupoje. AMMHUak: (pU3M4YecKue U XUMUYECKUE CBOICTBA,
noiaydyeHne u npumeHeHne. Coin aMMOHMSA. A30THAas KHCIIOTA M €€ CBOWCTBA.
OKucauTENbHBIE CBOWMCTBA a30THOW KHCIJOTHL. lloilydeHne a30THOM KHUCIOTHI B
naboparopun. XUMHUYECKHE PEaKIMU, JIEKAIIMe B OCHOBE MOJIYYEHHUsS a30THOMN
KHUCJIOTBl B MPOMBIIUICHHOCTH. [IprmeHenne a3zoTHOM KucioTel. ConM a30THOMN
KUCJIOTHI U UX IPUMEHEHHE. A30THBIE YAOOPEHUS.

®docdop. Amnmorponust hochopa. Puznyueckre U XUMHIECKUE CBOMCTBa Gocdopa.
Oxcwun docdopa (V). Oprodochopnas kuciora u ee conu. DochopHbie y1oOpeHus.

VYrnepon u kpemuuii. [lonoxenue yriepona u kpemuusi B [ICXD, ctpoenne nx
aToMOB. Yriepoa. Amtorponust yriepoja. Ouznyeckue U XMMUYECKUE CBOMCTBA
yriepoaa. AacopOuusi. YrapHblil ra3, CBOMCTBA U (PU3HOJIOTMYECKOE ACHCTBUE HA
OpraHu3M. YTJEKUCIbIM Ta3. YTrojbHasg KHCIOTa W €€ coyid. KauyecTBEeHHbIE
peakimu Ha KapOoHaT-uoHbl. KpyroBopot yriepona B mpupozae. OpraHnuyeckue
COEIMHEHUA YTrepoa.

Kpemunii. Oxcun kpemuus (4). Kpemuueast kuciora u ee coiu. Crekio. LlemeHT.

Metamnel. Ilonoxkenue wmetamioB B IICXD J[.M.MeHneneeBa, CTpOCHHE UX
aToMoOB. MeTtamnueckas cBsI3b. U3HUECKHE CBOMCTBA METAJJIOB. P11 akTHBHOCTH
MeTauioB. XUMHUYECKHE CBOWCTBA MeTauioB. OOmue CcrocoObl MOMyYCHHUS
MetamnoB. CmnaBel MetamuioB. Illemounsie Metamibl. IlomokeHHE IMIETOYHBIX
METAJJIOB B IEPUOANYECKON CUCTEME, CTPOCHUE UX aTOMOB. Haxoxxaenue B



npupoae. Maruuii U KanbliMi, UX BaKHEHIIME coeauHeHus. JKeCTKOCTh BOJbI U

CIOCOOBI €€ YCTPAHEHMUS.

AmomuHnid. [lonoxeHue amOMUHHS B NEPUOJUYECKON CHUCTEME, CTPOEHHUE €ro
atoma. Haxoxnenue B npupone. Pu3nueckre 1 XUMAYECKHE CBOWCTBA AIFOMUHUS.
AM(DOTEpHOCTH OKCHIA U THAPOKCUIA ATIOMUHUSL.

XKenezo. Ilonoxenne xene3a B MEPUOIUICCKON CHCTEME, CTPOCHHE €Tr0 aToMa.
Haxoxnenue B mpuponme. Pusznueckne M XUMHUYECKHE CBOMCTBA JKEJe3a.
Baxneiime coearHEHUs XKele3a: OKCUABI, THApOKcuabl u comu xkeneza (1) u
xene3a (111). KauecTBeHHBIC peakliy Ha HOHBI.

Jlemoncmpayuu:
dusnueckue CBOMCTBA raJIOT€HOB.
[Tosydenue xXJ10poBOAOPOAA U PACTBOPEHUE €TI0 B BOJIE.

AnnorponHble  Moaudukauuu cepbl. OOpasubl OPUPOIHBIX CYJIb(YUAOB U
cylb(aToB.

[TosyueHne amMMmaka M ero pactBopeHue B Bozae. O3HakoMmileHHE ¢ oOpa3uamu

IPUPOAHBIX HUTPATOB, (hochaToB

Mopenu KpUCTaAINTMYECKUX PeEToK anmasza u rpadura. 3HaKOMCTBO ¢ 00pa3aMu

IMPUPOAHBIX Kap6OHaTOB H CHUJIMKAaTOB

3HaKOMCTBO C 00pa3aMy BaKHEUILINX COCMHEHUN HATPHs, KaJIHsl, IPUPOIHBIX
COCAVHEHUN KaJbLMs, pydaMH IKelesa, COCIUHEHUSAMHU  QJFOMUHHSL.
B3aumopeicTBre HIEIOYHBIX, IIEI0YHO3EMEIbHBIX METAJUIOB U ATFOMUHMS C BOJIOM.

CoxuraHue ene3a B KUCIOPOAE U XJIOpE.

Ipaxmuueckue pabombvi:

[TonydeHue COMAHON KUCIOTHI M U3yYEHUE €€ CBOWCTB.

Pewenne skxcriepuMeHTanbHbIX 3a1a4 1o reme «Kucnopon u cepa»
[TomyyeHne aMMuaka U U3y4eHUE €ro CBOMCTB.

[MTonyuyenue okcuna yraepona (V) u uzyuenue ero cBoiicts. PaciosHaBanue

KapOOHATOB.

Pewenue sxcnepumenmanvrulx 3a0a4 no meme «Memannot u ux coeOuHeHus.
Jlabopamopnvie onvimul:
BriTecHeHue rajioreHaMu JApyr Apyra U3 paCTBOPOB UX COCAMHEHUH.
KauecTBennsble peakiuu cynbpu-, cynbPuT- u cyiabpaT- HOHOB B pacTBOpE.

O3HakomIIeHHE ¢ 00pa3amMu cepbl U €€ MPUPOTHBIMU COSTUHEHUSIMU.



B3aumopeiictBue coeii aMMOHMS CO IIeJI0OYaMHU.
KauecTBeHHbIE peakiinu Ha KapOOHAT- U CUJIMKAT- UOHBI.
KauectBeHHas peakuus Ha yIJIEKUCIBIN Ta3.

N3yuyenue oOpa3noB MeTauioB. BzanMozeiicTBue METaioB ¢ pacTBOPaMU COJIEH.
O3HakOMJIEHME CO  CBOICTBAaMH ¥  TPEBpalleHUSIMH  KapOOHATOB U
ruzipokap6onaroB. [losydeHne rugpokcuia aalOMUHUS U B3aUMOJEUCTBHUE €r0 C
KHCJIO0TaMu U menoyamu. KauecTBeHHbIe peakiiuyu Ha HoHbI Fe2+ u Fe3+

Pacuemmnuvie 3a0auu:

Beruucnenuss mo XMMHUYECKUM YPaBHEHHMSIM MacChl, 00béMa WM KOJIMYECTBA
BEIIIECTBA OJTHOTO U3 MPOAYKTOB pPEaKIMK MO MacCe UCXOJHOTO BEIIECTBA, 00BEMY
WJIM KOJIMYECTBY BEIIECTBA, COACPKAIIETO ONPEACIEHHYIO 1010 TPUMECEH.

Pa3nen 3. KpaTkuii 0030p BaxHeIIMX OPraHNYeCKUX BellecTB.

IIpeameT oprannueckoi XxuMuM. HeopraHnyeckne M OpraHMYEeCKUE COCIUHEHUS.
VYrinepon — ocHoBa xku3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHUS aTOMa yrjiepoia B
OpraHUYECKUX COCIUHEHUSX.

Yraesomoponsl. IIpenenvHble  yrieBogopoabl. MeTaH, »3TaH, TMpPOMNaH —
MPOCTEUIINE TPEACTABUTENIM  MPEACIBHBIX  YIIeBOAOPOJAOB. CTPYKTypHBIE
dbopMyJibl  YIIIEBOJAOPOAOB. ['OMOJOTUUECKUN psii TPEACNIbHBIX YIJIEBOJAOPOIOB.
['omosorn. dusznyeckue M XUMHYECKHE CBOWMCTBA MPEIEIIBHBIX YIJIEBOIOPOJIOB.
Peakiun ropenns u 3amenieHus. HaxoxaeHue B TOpUpOAE MPEIEIbHBIX
yrieBoaopoaoB. [I[pumeHenue MeTaHa.

HenpenenbHble yriieBoAOPOAbl. DTUICHOBBINA PsJl HEMPEAEIbHBIX YTIIEBOIOPOIOB.
OtuneH. PU3n4ecKre 1 XUMUYECKUE CBOMCTBA STUIICHA.

ALIETWJICHOBBIM Pl  HENPEAENbHBIX YriaeBoaoponoB. AueruiieH. CBoilcTBa
aueruiieHa. [[pumeHeHue aneTuieHa.

[IpousBoansie yrieBomopoaoB. Kparkuii 0030p OpraHMYEeCKUX COCIUHECHHA:

OJIHOATOMHBIE ~CIUPTHI, KapOOHOBBIE KHCIIOTBI, CJOXHBIE DS(QUpPBI, KHUPHI,
yIIEBOAbI, AMUHOKHUCIIOTHI, OeNKU. PoJib O€IKOB B OpraHu3Me.

[ToHsiTHE O BEICOKOMOJIEKYJISIPHBIX BemlecTBax . CTpyKTypa MOJIMMEpPOB: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEeHb mnoJimmepus3auuu. llomustuies,
MIOJIMIIPOIWIIEH, TTOTUBUHUIIXJIOPHUI.

Jlemoncmpayuu:



Mogenn MOJIEKYl OpPraHMYEeCKHX COE€IMHEHUW. [OpeHue yrieBogopoaoB U
oOHapy>XeHHE TMpPOJIYKTOB HUX ropeHusa. KauecTBeHHas peaklusi Ha HTHIICH.
[Tonyuyenue 3TrneHa.

PaCTBOpCHI/Ie 9THIJIOBOTO CITMPTA B BOAC. PaCTBOpeHI/Ie rimmnocpuruHa B BOJC.

[Tosrydyenure u CBOMCTBA YKCYCHOM KUCIIOTHI. VccnenqoBanue CBOMCTB KUPOB:
PacTBOPUMOCTB B BOJIE K OPTAHUYECKUX PACTBOPUTEIISIX.

KauecTBeHHBIC PCAKINH HA I'NIFOKO3Y U KpaxMaJl.

O3nakomiieHHE ¢ oOpaslaMyd M3JeIuid U3 TOJHMATUIICHA, MOJIUIPOINUICHA,

IMOJIMBMHUJIXJIOPHUIA.

[IpakTrueckre pabOThl CrPYNIHUPOBAHBI B OJIOKM — XUMUYECKHUE MPAKTUKYMBI,
KOTOpPBIE CIIy’)KaT HE TOJBKO CPEICTBOM 3aKPEIUICHUS YMEHUN U HABBIKOB, HO
TaKXKe U CPEICTBOM KOHTPOJIS 32 KAU€CTBOM MX C(POPMUPOBAHHOCTH.

Y4eOHo-TeMaTH4YeCKOe JIAHMPOBaHue 8 KJace

Nen/mm Templ KomunuecTBo
4yacoB

1 [Ipenmer xumun 64

2 [lepBOHaYaIbHBIE XUMUYECKUE TIOHITHUS 144

3 Kucnopoa. Bo3nyx u ero cocras 4y

4 Bonopon R

5 Bona. PactBopbl 8u

6 KonndecTBeHHBIC OTHOIICHUS B XMMHU 64

7 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUN 10

8 IlepBoHauanbHbIE MPEACTABICHUS O €CTECTBEHHBIX 3y
CEMENCTBaX XMMHUYECKUX BJIEMEHTOB. llepumonnueckuii
3aKOH U MEPUOANYECKAsi CUCTEMA XUMHUYECKUX 2JIEMEHTOB
JI.M.MenneneeBa

9 Crtpoenne aToma 4y

10 XuMH4ecKast CBsI3b. BUIbI XUMUYECKOU CBI3HU 4q

11 CrernieHb OKHUCICHUS DJIEMECHTOB 3y

Y4eOHO-TeMaTHUYeCKOe IVIAHUPOBaHUe 9 KJ1acc

Neri/im Tema Koa-Bo
4acoB
1 Knaccudukanus xuMmuyeckux peakuuii. Peaknun |24
COCJIMHEHUSI, Pa3JI0KEHUS, 3aMEIICHUS 1 0OMEHa C




TOYKHN 3pCHHUA TIPOUCCCOB OKHUCICHUA H
BOCCTaHOBIJICHUA.

2 DK30- U SHJAOTEPMUUYECKUE PEAKIIUU. lu
3 CKOpOCTh XUMUYECKHUX PEaKIIHM 24
4 DJIEKTPOITUTUYECKAS JUCCOLHALIMS 74
5 ['uaponus coseit lu
6 Hemeramnbl 294
7 MeTasbl 134
8 Opranunueckas XuMus la
9 Yriaeroaopo bl 29
10 Cnuptsl la
11 KapOoHOoBbIE KUCTOTHI, CIOKHBIE A(UPHI, )KUPHI. 24
12 YraeBoasl la
13 benku. [Tonumepsl. 54




