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INOACHUTEJIBHASA 3AIINCKA

HaCTOSIHIaH pa60t1a51 [mporpaMma COCTaBJICHA Ha OCHOBC CIICAYIOIUX JOKYMCHTOB:

1.

2.

B

denepanbHbIii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepamum» ot 29
nekadpst 2012 roma No273-D3.

denepanbHbIil TOCYAapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO
obmiero oOpa3oBaHus, yTB. Mpukazom Munmnpocsemenus Poccuun ot 17
nekadpst 2010 r. Ne 1897 (manee — ®I'OC OOO0).

[Ipuka3 Munucrepctea mnpocsenienus Poccuiickonn @enepauum  OT
21.09.2022 Ne 858 "OO0 yTtBepxkaeHnH (eaepaibHOTO MepeyHs y4eOHUKOB,
JOMYUIEHHBIX K  HUCIOJIb30BAaHUIO  TMPU  peau3alud  MMEIOIIUX
roCyAapCTBEHHYIO AKKpeIUTALNIO o0Opa3oBaTeIbHBIX IporpaMm
HAYaJIbHOTO OOILEro, OCHOBHOTO OOILEro, CpeHEro O0IIero oOpa3oBaHUs
OpraHu3alusIMH, OCYIIECTBISIONMMMHI 00pa30BaTEIbHYIO JEATEIbHOCTh U
YCTAaHOBJICHHUSI ~ MIPENEIBHOTO  CpPOKa  KCHOJB30BAHMS  MCKIIFOUEHHBIX
yueoHukoB" (3apeructpuponan 01.11.2022 Ne 70799)

OOIT OO0 TBOY COLI Ne 463 umenu I'epos Coserckoro Corosa
B.M.MunakoBa Briboprckoro paiiona Cankt-IlerepOypra (IIpuxaz Ne 93
or 31.08 2022r.)

VYuebnwiit nan 'BOY COII Ne 463 umenu I'eposi Cosetrckoro Corosa
B.M.MunakoBa Briboprckoro paiiona Cankrt-IlerepOypra na 2022-2023
y4eOHBIH rof.

[Iporpamma ocHoBHOTO oOmmiero oopazoanus. Jlunus YMK O.C.
["abpuensna. Xumus (8-9 knacc).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA

COOTBETCTBUM C (penepaibHbIM TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM

CTaHJapTOM OCHOBHOI'O OOIIero oOpa3oBaHus yyalidecsl JOJKHBI OBIAJETh TaKUMHU
MO3HABATEJILHBIMU YY€OHBIMU JIEHCTBUSIMH, KaK yMEHHE (HOPMYTUPOBATH MPOOIeMy
U TUTIOTE3Y, CTABUTh LIETU U 33JI1a4, CTPOUTH IIJIAHBI JOCTHXKEHUSI LIETICH U PEIICHUS
MOCTABJICHHBIX 3a/1ad, MMPOBOJIUTH SKCIIEPUMEHT ¥ Ha €r0 OCHOBE JIENaTh BHIBOJBI U
YMO3aKITIOUCHHUSI, TIPEACTABISITh UX M OTCTAaMBaTh CBOIO TOUKY 3peHus. Kpome storo,
ydaiuecs JOJKHBI OBJIAJIETh NMPHEMaMU, CBSI3aHHBIMU C OMPENETICHUEM TMOHITHIA:

OI'paHUYIMBATh HUX, OIIMCHIBATb, XaPAKTCPU30BaTh U CPAaBHHUBATD. CJ'IGI[OB&TCJ'II)HO, IIpu

HN3Yy4YCHUHN XHUMHUU B OCHOBHOM IIIKOJIC ydamucecss JOJIKHBbI OBJIAZICTh y‘-Ie6HBIMI/I

ﬂeﬁCTBHHMH, IIO3BOJIAOIINMHA UM  JOCTHYb JIHUYHOCTHBIX, NpeaAMCTHBIX H

MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.



[Ipennaraemas mporpaMma MO0 XUMHUW PACKPBIBACT BKJIAJ YYEOHOro mpeameTra B
JTOCTIDKCHHE IIeJIeHi OCHOBHOTO OOIIEro 0Opa30BaHUS M ONpEICIseT BaXKHEHIIHE
coJiep KaTeNIbHBIC JTMHUH MPEIMeTa;

* «BCIIECTBO» — 3HAHHEC O COCTaBE W CTPOCHHM BEIICCTB, MX CBOWCTBaX M
OMOJOTHYECCKOM 3HAUCHHMU,

* «(XHUMHYECKAs PeakiMs» — 3HAHHWE O MPEBPAIICHUSAX OJHHUX BEIICCTB B JAPYTHE,
YCIIOBHSIX TTPOTEKAHUS TAKUX MPEBPAIICHUNA U CITOCO0AX YIIPaBICHUS PEAKIIUSIMH;

* (IPUMEHEHUE BEUIECTB» — 3HAHWE M ONbIT 0Oe30macHOro oOpalleHus c
BEUIECTBAMM, MAaTe€pHaJlaMd U IpolleccaMu, HEOOXOOUMBIMU B OBITY U Ha
IIPOU3BOJICTBE;

* «3BIK XUMHUU» — ONEPUPOBAHUE CUCTEMOMN BAKHEUIUX XMUMHYECKUX TOHSTHM,
3HAHUE XUMHUYECKON HOMEHKJIATYphl, a TaKKe BJIaJCHUE XUMUUYECKON CHUMBOJIUKOM
(xumuueckumu GopMysIaMu U YPaBHEHUSIMHU ).

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

B nponecce ocBoeHUs MporpaMMbl Kypca XUMHH JIJI1 OCHOBHOM IIKOJIbI YYalIUeECs
OBJIQZICBAIOT ~ YMEHHUSIMH  CTaBUTb  BONpPOCHI,  HAOMOJaTh,  OOBACHATH,
KJIacCU(PUIIMPOBATh, CPABHUBATH, MPOBOAMTH SKCIEPUMEHT W HMHTEPIPETUPOBATH
BBIBOJIBI HAa €ro OCHOBE, ONpENENsATh MCTOYHUKA XHWMHYECKOW HH(POPMALINH,
NoJlyyaTh U aHAJIM3UPOBATh €€, a TAKK€ FOTOBUTh HAa 3TOM OCHOBE COOCTBEHHBIN
MH(GOPMAILIMOHHBIN POAYKT, IPE3EHTOBATh €T0 U BECTU JAUCKYCCHIO.

[TporpaMmMa Kypca XMMHH JUIsl OCHOBHOM ILIKOJBI pa3paldaThiBajlach C Y4ETOM
NEPBOHAYAJIbHBIX MPEICTABICHUM, MOJYYEHHBIX YYAIIUMHCS B HAYaJbHOM WIKOJIE
IIPU U3YYEHUH OKPY>KAIOIIET0 MUpA.

[Tpennaraemast mporpaMMa XoTs U HOCUT OOIIEKYJIbTYPHBINA XapaKTep U HE CTaBUT
3aa4y NpoPeCcCHOHATBHON MOJArOTOBKM YYalllUXCsl, TEM HE MEHee MO3BOJSET UM
ONPENEIUTHCS C BBIOOPOM Mpoduiist 00y4eHus B CTApIIE MIKOJIE.

basucHblil yueOHbIN (0Opa3oBaTENbHBIN) MJIaH HA U3yYEHUE XMMHUU B OCHOBHOM
IIKOJIE OTBOAMT 2 y4eOHBIX Yaca B HEJIEIIO B TEUEHUE KAKIOTO ToJia 00y4eHHsl, BCEro
136 ypoxkoB, 1o 68 1yacoB B roj.

OCHOBHBIE UJEN ITPEJJJIAI'AEMOI'O KYPCA

e MarepuanbHOE€ €IWHCTBO BEIIECTB E€CTECTBEHHOIO MHUpPA, UX T'E€HETHUYECKas
CBSI3b;

* MPUYMHHO-CIICJICTBEHHBIE CBA3U MEXIY COCTaBOM, CTPOCHHEM, CBOMCTBAaMHU,
MOJyY€HUEM U TIPUMEHEHHUEM BEIIECTB;

* I[IO3HABA€MOCTh BEHIECTB M 3aKOHOMEPHOCTEM MPOTEKAHUS XHUMHUYECKUX
pEeaKuunii;



e O0OBsCHAIONIAS W TPOTHO3UPYIOLIAS POJIb TEOPETUYECKUX 3HAHUM  JUIs
(baKTOJIOTMYECKOro MaTepraia XuMUU JIEMEHTOB;

* KOHKPETHOE€ XHUMHUYECKOE COCIMHEHUWE KaK 3BE€HO B HENPEPHIBHOW LENH
IIPEBPAILCHAN BELIECTB, YYaCTBYIOIIEE B KPYrOBOPOTE XMMHYECKHMX DJIEMEHTOB M
XMMHUYECKOM DBOJIIOINH;

* O0OBEKTUBHOCTh U MO3HABAEMOCTh 3aKOHOB MPUPOJIbI; 3HAHHE 3aKOHOB XHWMHUU
MO3BOJIAET  YOPABIATh XHUMUYECKHUMHU IPEBPAICHUSMHU  BEIIECTB, HAXOIHUTh
IKOJIOTUYECKU Oe30MacHbIe CIIOCOOBI MPOM3BOACTBA M OXPAHBI OKPYXKAIOIMIEH Cpesibl
OT 3arps3HEHMUS;

* B3aUMOCBSI3aHHOCTb HAayKW M TPAKTHKHU; TPEOOBAaHUS NPAKTUKH — JBIOKyLIas
CUJIa Pa3BUTHS HAYKH, YCIIEXU PAKTUKHU 00YCIOBICHBI JOCTHKEHUSIMU HAYKH;

* pa3BUTHE XMMHMYECKOW HAayKH M XUMU3ALMS HAPOAHOIO XO3AKCTBAa CIIy»KAaT
MHTEpecaM 4YeJIOBeKa M OOIIeCTBa B LIEJIOM, UMEIOT F'yMAaHUCTUYECKUN XapakTep U
MPU3BAHBI CIOCOOCTBOBATH PEIICHUIO TJIOOATBHBIX MPOOJIEM COBPEMEHHOCTH.

OTH UIEN peAM3yIOTCs IyTEM JOCTHKEHHUS CIEAYIOIINX Helell:

* opmuposanue y ydaluxcs XUMHUYECKOM KapTUHBI MHUpPA KaK OPraHUYeCKOM
YaCcTH €ro LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHBI;

* pa3zeumue TO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEN yyanuxcs B MPOLIeCCe 3YUEHUS] UMUA XMMUYECKOM HayKH U €€ BKJIaJia
B COBPEMEHHBIN HAYYHO-TEXHUYECKU ITPOTPECC;

* popmuposanue BaXKHEUITUX JIOTHUECKUX OTepaluil MbIIIUICHUs (aHAIU3, CUHTE3,
000011IeHHe, KOHKpPETU3allMsi, CPAaBHEHHWE W JIp.) B IMpPOLECCE IMO3HAHMS CHCTEMBbI
BUKHEMIIMX TMOHSATUM, 3aKOHOB M TEOPUM O COCTaBE, CTPOCHHH M CBOWCTBAX
XUMUYECKUX BEIECTB,;

* gocnumanue yOeXKIEHHOCTH B TOM, UYTO NPUMEHEHHUE MOJIyYEHHBIX 3HAHUHA U
YMEHUM 10 XHUMHUHU SBJISETCS OOBEKTHUBHOW HEOOXOIUMOCTBIO [UIsi Oe30macHoOu
paboThI C BellecTBAaMHU U MaTepruaiaMu B ObITY U Ha MPOU3BO/ICTBE;

* npoekmuposanue W peaiuzayus BBITYCKHUKAMU OCHOBHOW IIKOJIBI JUYHOU
o0pa30BaTeIbHON TPACKTOPUU: BHIOOP Mpoduiiss 00yueHUs B CTapIIeH IIKOJIe WU
po(hecCHOHATBHOTO 00pa30BaTEIbHOIO YUPEKICHUS;

* o6ladenue  KJIIOYEBBIMU  KOMIETEHUUSMU  (y4eOHO-IIO3HABATEIbHBIMH,
MH(OPMAIMOHHBIMU, IEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMH).

3HAYUTEIPHOE MECTO B COJAEpPKAHMM Kypca OTBOAMUTCS XHUMHYECKOMY
skcriepuMenTty. OH mo3BosiseT CcQOpPMHpPOBATH y  y4YalIMXCAd  CIEHUAIbHbIC
npeIMeTHble YMEHHUs padoTaTh ¢ XMMUYECKUMH BEIIECTBAMH, BBIMIOJIHATH MPOCTHIC
XUMUYECKUE OIbIThl, HAYYUTh HX O€30MaCHOMY U 3KOJOTMYECKH TI'PaMOTHOMY
oOpalieHHIo ¢ BEUIECTBAMU B OBITY U Ha MPOU3BOJICTBE.



[IpakTueckre pabOThl CrPyNIUPOBAHBI B OJIOKM — XMMUYECKHE NMPAKTHUKYMBI,
KOTOpBIE CIYXaT HE TOJIbKO CpPEJICTBOM 3aKpEIUICHHs YMEHHH W HaBBIKOB, HO U
KOHTPOJISI KauecTBa UX C(HOPMUPOBAHHOCTH.

Kypc xumuu 8 knacca uzyuaemcs 6 0sa smana.

llepgvii sman — XAMHSI B CTaTHKE, Ha KOTOPOM PACCMATPUBAIOTCS COCTaB H
CTpOEHHE aToMa M BellecTBa. Ero OCHOBY COCTaBIIIOT CBEJACHUS O XMMHUYECKOM
aJieMeHTe U (popmax ero CyuiecTBOBaHMS — aTOMaxX, M30TONAaX, MOHAaX, MPOCTHIX
BEIIECTBAX M HX BAXKHEUIIMX COCAUHEHMSIX (OKCHAAX W JAPYruX OWHAPHBIX
COEJIMHEHUAX, KHCIOTaX, OCHOBAHUSAX M COJSAX), CTPOCHHM BEIIECTBAa (THUIIOJIOTUU
XUMHUYECKUX CBSA3€H M BUAAX KPUCTATUIMYECKHUX PEIIETOK).

Bmopoii sman — XxuMmMus B JUHAMUKE, HA KOTOPOM YdYallhecs 3HAKOMSTCS C
XUMUYECKUMHU PEAKIUAMHU Kak (YHKIHMEH COocTaBa M CTPOCHMSI YYACTBYIOIIMX B
XUMHUYECKUX NPEBPAIICHUAX BEIIECTB M HX Kiaccuukauuu. CBOICTBAa KHCIIOT,
OCHOBAaHMI M COJIeH cpa3y paccMaTpUBAIOTCS B CBETE TEOPUU DJIEKTPOJIUTHUYECKOU
nucconuanuu. Kpome 3TOro, CBOMCTBa KHUCIOT U COJIEW XAPAaKTEPU3YIOTCS TAKXKE B
CBETE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB.

HEHHOCTHBIE OPUEHTHUPBI COAEPKAHUSA YYEBHOI'O IPEAMETA

VYyeOnbiii npeamer "Xumusa", B coaepkaHUM KOTOPOTO BEAYUIUM KOMIIOHEHTOM
NIO3HAHUA SIBJISIOTCA HAy4YHbIE 3HAHWA M HAy4YHbIE METOABI IMO3HAHMS, MO3BOJISIET
dopMUpOBaTh Yy O0OYyYarOIIMXCS HE TOJIBKO IEJIOCTHYI0 KapTUHY MHUpPa, HO U
npoOyXJaTb y  HUX SMOIMOHAIBHO-IIEHHOCTHOE OTHOUIEHHWE K H3Yy4YaeMOMYy
Marepuanty, co3daBaTh YCJIOBHS i1 (OPMUpPOBAHUS CUCTEMBbI IIEHHOCTEM,
ONpEENSIONE TOTOBHOCTh: BBIOMPATh OMPEACIICHHYIO HANpaBICHHOCTb JEHCTBUI;
JeIICTBOBATh OMNpeAENCHHbIM 00pa3oM; OLICHHOCTHBIM IIEHMBAaTh CBOM JEHCTBHUS U
JNEUCTBUS IPYTUX JIFOJIEH IO ONPEAEIIEHHBIM HEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM pE€3yJbTAaTOM I103HABATEIBHOIO OTHOILIEHUS K MHUPY B KYJIbType
SBJIIETCSI YCTAHOBJICHHE CMbICIA W 3HAYEHUs COJAEpkKaHUS OOBEKTOB M SIBICHHM
npupozsl. Takum 00pa3om, mo3HaBaTeNnbHas "XuMus'" 3aKIr04aeTcsl B CIOCOOHOCTH
ero CcoJep>kaHusl KOHIICHTPUPOBAaTh B cede Kak 3HaHMS O BeEUIeCTBaX, TaK U
no3HaeamebHble YEHHOCHU:

OmHOWeHue K.

XUMHUYECKUM 3HAHUSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIbTYPhI YEJIOBEKa Hapsay
C IpyTMMH €CTECTBEHHOHAY4YHBIMH 3HAHUSMU, €AMHON Pa3BUBAIOLLIEHCS CUCTEME;

OKpPYXAaIOLEMy MUPY KaK MUPY BELIECTB U MPOUCXOAAIINX C HUMU SIBJICHUN;



MO3HABATENIbHON AESITENbHOCTU (KaK TEOPETUUYECKOM, TaK M IKCIEPUMEHTATBHOMN)
KaK UCTOYHUKY 3HAHMI;

HOHUMAHUSL:

OOBEKTUBHOCTH M JIOCTOBEPHOCTH 3HAHUU O BEIIECTBAX W MPOUCXOAINX C HUMH
SIBJICHUSIX

CIIOKHOCTH M OECKOHEYHOCTH IIpollecca TO3HaHUs (Ha TMpUMEpe HUCTOPUU
XUMHUYECKUX OTKPBITHH);

JIEUCTBUS 3aKOHOB TPHUPOJIBI M HEOOXOAMMOCTH WX ydYeTa BO Bcex cdepax
NEeSATEIbHOCTH YEI0BEKa,;

3HAYCHUS XUMHUYCCKUX 3HAHUHU JIJIS PEIICHHsI TJI00ATBHBIX TPOOJIEM YeTOBEYECTBA
(HEpPreTUYECKOM, ChIPHEBOM, MPOJOBOJIBLCTBEHHOM, 3/I0POBbSI W JOJTOJETHUS
4eJI0BeKa, TEXHOJIOTMUECKUX aBapuid, TII00AIbHON YKOJIOTHH U JIp.);

BAKHOCTH HAYYHBIX METOJIOB TIO3HaHUS (HAONIOAEHUS, MOJEIUPOBAHUS,
AKCTIIEPUMEHTA U JIP.) MUPA BEIIECTB U PEAKIIUI.

Pacmupenue cdep dYenoBeueckoi NEATENIHHOCTH B COBPEMEHHOM COLIUYME
HEN30€KHO BIICYET 3a COO0M HEOOXOIUMOCTh (POPMUPOBAHUS Y YHAIIUXCS KYJIbTYPhI
TpyJa u ObITa MPU U3YYEHUU JI000TO0 y4eOHOTO MpeaMeTa, KOTOpoe HEBO3MOXKHO 0e3
BKJIFOUEHUS] COOTBETCTBYIOIIMX YEHHOCHEN mpyoa u 0vima B COJEPKaHUE Y4eOHOrO
npeameTa " Xumus':

OMHOWEHUS K !

TPYJIOBOM JESATENBHOCTH KaK €CTECTBEHHOW (PU3UYECKOW W HHTEIUICKTyaJbHON
NOTpeOHOCTH;

TPyAy KakK TBOPYECKOW JESITEIBHOCTH, MO3BOJISAIONIEH NPUMEHSTH 3HAHUS Ha
MIPaKTHKE;

MOHUMAaHUs HeOOXOIUMOCTH:

ydeTa OTKPBITBIX U M3YYCHHBIX 3aKOHOMEPHOCTEH, CBEJACHHI O BEIIECTBaX U HX
MpEBpAIEHUSIX B TPY0BOM JAESATEILHOCTH;

MOJHOW peanu3anuu  (U3UYECKUX W YMCTBEHHBIX BO3MOXKHOCTEW, 3HAHUH,
YMEHUH, CHOCOOHOCTEW TIPpU  BBIMOJIHEHUM KOHKPETHOTO BHAA  TPYIOBOM
NEeSATEeTbHOCTH;

COXpaHEHUs U MOAJIepKaHUsi COOCTBEHHOTO 37I0POBbS U 3I0POBbSI OKPYIKAIOIIUX,
B TOM YHCJI€ C YU€TOM COCTaBa U DHEPTETHUUECKOMN 1IEHHOCTH THIIIH;

COOJIOJIEHUsT TpaBWJl OE€30MaCHOrO HCIOJIb30BaHUSI BELIECTB (JIEKApPCTBEHHBIX
MpernaparoB, CPEICTB OBITOBON XUMUH, TIECTUITUIOB, TOPIOYE-CMa30YHBIX MAaTEPUATIOB
Y JIp.) B TIOBCETHEBHOM KU3HU;

OCO3HAHHUSI JIOCTWIKEHMS JIMYHOTO YyCIieXa B TPYAOBOM JEATEIBHOCTH 3a CYET
COOCTBEHHONW KOMIIETEHTHOCTH B COOTBETCTBHHM C COLMAIBHBIMH CTaHAAPTAMH U



MOCJIEYIONIMM  COLUMAIbHBIM  OAOOpPEHUEM  JIOCTHXKEHHM HayKd XUMHU U
XUMHUYECKOTO MPOU3BOJICTBA JIJIsl Pa3BUTHUSL COBPEMEHHOTO OOIIECTBA.

OnpIT  SMOIMOHAIBHO-IIEHHOCTHBIX ~ OTHOIICHHWH, KOTOpBIA  oOydaroniuecs
NOJy4yaloT TPU HU3YYEHHH Kypca XHUMHH B OCHOBHOM IIIKOJIE, CIIOCOOCTBYET
BBICTPAMBAHUIO UMHU CBOEH kM3HEHHOW mo3unuu. CoaepkaHue ydyeOHOTo mpeameTa
BKJIIOYAET COBOKYITHOCTh HPABCM 6EHHBIX UEHHOCM ell:

OMHOULEHUE K :

cebe (oco3HaHME COOCTBEHHOIO JIOCTOMHCTBA, YyBCTBO OOIIECTBEHHOIO 0JITa,
JUCUUIUIMHUPOBAHHOCTh, YECTHOCTh M NPaBAUBOCTb, IMPOCTOTA M CKPOMHOCT,
HETEPIUMOCTb K HECIPaBEeUIMBOCTH, pU3HAHNE HEOOXOMMOCTH
CaMOCOBEPIIEHCTBOBAHUA);

JOPYTUM JIOASM (TyMaHH3M, B3aUMHOE YBaKEHUE MEX]Y JIOAbMH, TOBApUILIECKas
B3aMMOINOMOII, U TPeOOBATEIBHOCTh, KOJUIEKTHUBU3M, 3a00Ta O APYIHX JIOASX,
aKTUBHOE  pearupoBaHue Ha  cOObITUS  (eaepalibHOTO,  PETMOHAIBHOIO,
MYHHUIIUIIAJIBHOTO YPOBHEH, BHIITIOJHEHUE O0IIECTBEHHBIX IOPYUYEHU);

CBOEMY Tpyay (I0OpOCOBECTHOE, OTBETCTBEHHOE HCIIOJHEHUE CBOUX TPYJOBBIX U
yu4eOHBIX 0053aHHOCTEH, pa3BUTHE TBOPYECKUX Hadall B TPYIOBOM JESATEIBHOCTH,
IPU3HAHKE BAXXHOCTU CBOETO TPyAa U Pe3yIbTaTOB TPyAa IPYTUX JIIOJIEH);

npupoze (0epekHOe OTHOIIEHHE K €€ 0OrarcTBy, HETEPIHUMOCTh K HapyLIEHUSM
HKOJIOTUYECKUX HOPM M TpeOOBaHMM, SKOJIOTMYECKH TIPaMOTHOE OTHOILIEHHE K
COXpaHEHHUIO0 ruApocdepbl, armocepsl, MOUBbI, OHUOCPEpPHI, YEIOBEUECKOTO
OpraHu3Ma; OIIEHKa JCHCTBUS BOMNPEKHM 3aKOHAM NPHUPOAbI, MNPUBOIALIAS K
BO3HHUKHOBEHUIO TJIO0AIBHBIX MPOOIIEM);

MOHUMAaHUS HEOOXOTUMOCTH:

YBOXUTEIBHOIO  OTHOIICHHMS K  JIOCTHKEHUSM  OTEYECTBEHHOW  HAyKH,
UCCIIEIOBATENbCKOM AESITEIbHOCTH POCCUNCKUX YUEHBIX - XMMUKOB (ITaTPUOTHUYECKHE
YyBCTBA).

OO6pazoBanue mpeAcTaBieHU, (GopMHUpOBaHHE TOHSATUM B OOYYEHUU XUMUHU
IPOUCXOJUT B MPOLECCE KOMMYHHMKAallMd C HCIOJB30BAHUEM HE  TOJIBKO
€CTECTBEHHOT'O 53bIKa, HO M XMUMUYECKUX 3HAKOB, ()OpMYJI, ypPaBHEHUNH XUMHUECKHUX
peaxiuii, 0003HavaOIUX 3TU BEUIECTBA U SIBJICHUS, T.€. XUMUYECKOTO s3bIKa. Taku M
oOpazoMm, yueOHbIN mnpeamer "Xumus" wuMeeT OOJbIIME BO3MOKHOCTH IS
dbopMHpoBaHUs Y O0YHAIOIINXCS KOMMYHUKAMUGHBIX UEHHOCHEll:

He2amueH020 OMHOUEHUS K.

HapyLIEHUIO HOPM s3bIKa (€CTECTBEHHOIO M XUMHYECKOTO) B Pa3IUYHBIX
ucTtouHukax uugopmanuu (nmureparypa, CMU, Uurepuer u ap.);

3aCOPEHUIO PEYH;

NOHUMAHUSL HEOOXO0OUMOCTIU:



NPUHATHUS PA3JIUYHBIX CPEJCTB U MPUEMOB KOMMYHHUKAIINU;

noJiy4eHus: *HGOPMAaLK U3 PA3TUYHBIX UICTOYHUKOB;

apryMEHTUPOBAHHOW, KPUTUYECKOW OIEHKH WHGOpMAIMK, TOJy4YeHHOH U3
Pa3TUYHBIX UICTOYHUKOB; COOOIIEHNS TOYHON U JOCTOBEPHOU MH(POMAIIHH;

SCHOCTH, JIOCTYIMHOCTH, JOTHMYHOCTA B 3aBUCUMOCTH OT II€JIA, IMOJHOTHI WIIH
KpPaTKOCTH U3JI0KEeHUsI HHGOpMAIIHH;

CTpPEMJICHUS TIOHSATh CMBICHT OOpalleHHOM K 4eloBeKy peud (YyCTHOM U
MUCbMEHHON);

BEJICHUS JIMaioTa JJis BBISBICHUS Pa3HBIX TOUYEK 3PEHHS HA paccMaTPUBAEMYIO
uH(OpPMAIMIO, BBIPAKCHUS JUYHBIX OICHOK W CYXICHHWHA, TNPUHATHAS BBIBOJA,
KOTOPbIN (OpMHUPYETCS B IPOLIECCE KOMMYHUKAIIUY;

MPEABIBICHUS CBUJICTEIBCTB CBOEH KOMIIETEHTHOCTH M KBIU(PUKALUUA 110
paccMaTpuBa€MOMY BOIPOCY;

YBAXKCHUS, TMPUHATHSA, TOIICPKKH CYIIECTBYIONIUX TPATUIIUNA W OOIMUX HOPM
A3bIKa (€CTECTBEHHOTO M XUMUYECKOI0);

CTPEMJICHUS TOBOPHUTH, UCIOJIb3Ys U3ydyaeMble XUMHUUYECKUE TEPMUHBI U TIOHSTHS,
HOMEHKJIATypy HEOPraHMYeCKHX M OPraHUYeCKUX BEIIECTB, CHUMBOJIBI, (HOPMYJIBI,
MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUS PEAKITUH.

Jns popmupoBaHusi TyXOBHOM JIMYHOCTH MPEXKJE BCETO HEOOXOIMMO pa3BUBATH
ACTETUYECKOE OTHOIICHUE YEJIOBEKA K JICMCTBUTEIBHOCTH, TBOPYECTBO U
COTBOPYECTBO IMPHU BOCTIPUATUU ICTETHUECKUX SIBICHUN, KOTOPHIMH B KypC€ XHMUU
MOTYT CJIYXHUTb: TpUpoJia (MUHEpabl), U3ACIHS, U3TOTABIMBAEMbIC UEIIOBEKOM U3
pa3TUYHBIX BEIIECTB W MaTepuajoB (FOBETUPHBIC YKpaIICHUS, TMaMATHUKU
APXUTEKTYPHI U T.J.). XUMHUS MO3BOJISET TaK:Ke GOPMUPOBATH MOTPEOHOCTH YETIOBEKA
B KpPacoTe U JICSITENIbHOCTH MO 3aKOHAM KPaCOThI, T.€. ICHemuiecKue YeHHOCmu:

NO3UMUBHOE 4)8CMBEHHO-YEHHOCHOE OMHOUEHUE K.

OKpYy’)KarolieMy Mupy (KpacoTa, COBEpPIICHCTBO M TapMOHHUS OKpYKarouien
MPUPOJIBI U KOCMOCA B IIEJIOM);

MPUPOJHOMY MHPY BEIIECTB M WX NPEBPAIICHUN HE TOJIBKO C TOYKH 3PEHUS
noTpeduTeNsi, a Kak K  HMCTOYHUKY MPEKPACHOTO, TapMOHUYHOTO, KpPaCHBOTO,
MOAYMHSIONIETOCS ~ 3aKOHOMEPHOCTSIM,  IPOMOPLUUOHAIBHOrO  (Ha  mpumepe
B3aMMOCBSI3M CTPOCHUSI U1 CBOMCTB aTOMOB U BEIIIECTB);

BBITIOJTHEHUIO YYEOHBIX 3a/Ja4 KakK K IPOIECCYy, TOCTaBIISIONIEMY 3CTETHYECKOE
YAOBOJIbCTBUE (KpacuBOE, HU3SIIIHOE PEIICHUE WU J0Ka3aTelIbCTBO, IMPOCTOTA, B
OCHOBE KOTOPOM JIEKUT TapMOHUSA);

NOHUMAHUE HeoOX0OUMOCU:



M300paKEHUSI MCTUHBI, HAYYHBIX 3HAHUW B YYBCTBEHHOM (opme (Hampumep, B
MPOU3BEJCHUSAX HCKYCCTBA, IIOCBSIICHHBIX HAYYHBIM OTKPBITHSM, YYEHBIM,
BEIIECTBAM U UX MPEBPALLECHUSM).

Takum oOpa3om, colepkaHue Kypca XHMHHA OCHOBHOM IIKOJBI TO3BOJISET
copMUpOBaTh Y 00YUAIOIINXCS HE TOJIBKO MO3HABATENIbHbBIE IEHHOCTH, HO U JAPYTHE
KOMITIOHEHThl ~ CHUCTEMbI  IIEHHOCTEH: Tpyna U  OblTa, KOMMYHUKATHUBHbBIE,
HPaBCTBEHHBIE, ICTETUYECKHE.

JInuHOCTHBIE pe3yabTaThl 00y4YeHMS.

Yyamuiicss 1oKeH:

* 3HAMb U NOHUMAMb. OCHOBHBIC NCTOPUUYECKHE COOBITHSI, CBI3aHHBIC C PA3BUTHEM
XUMHUM U OOIIECTBA; JOCTHKEHHUSI B O0JaCTH XMMHUHU U KYJbTYpHbIC Tpaauluu (B
YaCTHOCTH, Hay4HbIC TPAIUIHUHM) CBOCH CTpaHbI, OONIEMHUPOBBIC IOCTHIKCHHUS B
o0JlacTU XUMHH, OCHOBBI 37I0POBOr0 oOpasza »KW3HHU; IIpaBUJia IIOBEJICHUS B
YpE3BBIUAMHBIX CUTYallUsSIX, CBS3@HHBIX C BO3JCUCTBUEM pa3JIMYHBIX BEIECTB;
COIIMAJILHYIO 3HAUYUMOCTh U COjJiep’KaHue MNpodeccHii, CBSI3aHHBIX C XUMHUEH;
OCHOBHBIE TIpaBa U 00513aHHOCTH TpaKJaHUHA (B TOM YMCJIE€ YYaIllerocs ), CBI3aHHBIC C
JUYHOCTHBIM, IPO(PECCHOHATBLHBIM U KU3HEHHBIM CaMOOIIPEACIICHUEM;

* uUcCnblmvl8amsv: YYBCTBO TOPJIOCTH 3a POCCHUHCKYI0O XMMHUYECKYIO HAyKy |
YBOKECHHE K HUCTOPUU €€ Pa3BUTHS; YBaKEHUE M TMPHUHITHE JOCTHUKEHUU XUMHUU B
MUpPE; YBAXKEHHUE K OKPYKAIOIMKUM (yJalllUMCs, YUUTEIISIM, POAUTENSIM U JIp.) — YMETh
CIIYIIATh M CIBINIATH IMAPTHEPA, MPU3HABATh MPABO KaXKI0TO HA COOCTBEHHOEC MHCHHE
W TPUHUMATh PEIICHUS C YYE€TOM MO3UIMHA BCEX YYACTHUKOB; CaMOYBA)XXECHUE WU
SMOILIMOHAILHO-TI0JIOKUTEILHOE OTHOIIIEHUE K CeO€;

* npu3Hasams:. 1IIEHHOCTh 3JI0POBbsI (CBOEr0 M APYIUX JIIOJEH); HEOOXOIUMOCTh
CaMOBBIpaXEHUS, CaMopean3aluy, COIMaIbHOTO MPU3HAHUS,

* 0CO3HABaAMb: TOTOBHOCTD (MM HETOTOBHOCTH) K CAMOCTOSTEILHBIM ITOCTYIIKAM 1
NEUCTBUSAM, TNPHUHATHIO OTBETCTBEHHOCTH 3a WX PE3ylbTaThl; TOTOBHOCThH (WJIU
HETOTOBHOCTh) OTKPBITO BBIpAXKAaTh WU OTCTAMBATh CBOIO TO3UIIMI0 U KPUTHUYHO
OTHOCHUTBCS K CBOUM IOCTYIKaM;

* nposeramv. A00POXKENATEIHHOCTh, JOBEPUE M BHUMATEIBHOCTh K JIIOJISM,
TOTOBHOCTh K COTPYAHUYECTBY M APYKO€, OKa3aHUIO MTOMOIIY HYXIAIONUMCS B HEH;
YCTOWYMBBIA TIO3HABATEIbHBIM HWHTEPEC, WHUIMATUBY U JIOO03HATEIHLHOCTH B
W3YYEHUM MHUpa BEIIECTB U PeaKIui; IeJeyCTPEeMJICHHOCTh W HACTOWYUBOCTH B
JTIOCTUKEHUU 1IeJIe, TOTOBHOCTh K TMPEOJOJICHUIO TPYAHOCTEH; yOEXKICHHOCTh B
BO3MOKHOCTH TIO3HAHUS TPHUPOABI, HEOOXOJUMOCTH Pa3yMHOTO HCIIOIh30BaHUS
JTOCTIKEHUM HAYKU U TEXHOJIOTHM JIJIsl pa3BUTHUS O0IIIECTBA;



* yMemb: yCTAaHABIMBATh CBSI3b MEKY LIEJIBI0 U3YYCHUS XUMHUU U TEM, HJI1 YEro
OHa OCYILECTBIseTCS (MOTHUBAaMH); BBIIOJHATh MPOTHOCTHYECKYIO CAMOOLICHKY,
PEryJIupYIOIIYI0 AKTUBHOCTh JMYHOCTH HA JTalle €€ BKIIOUCHHS B HOBBIM BUJ
JIESITEIbHOCTH, CBA3aHHBIA C HAYajJOM H3Y4YEHHs] HOBOTO Y4YeOHOro mpeaMera —
XVMMHH; BBIIOJHATh KOPPUTUPYIOIIYIO CAMOOLIEHKY, 3aKIIOYAOLIYIOCS B KOHTPOJIE 3a
OPOLECCOM H3Y4YEHMs] XUMHUUM U  BHECEHHMM HEOOXOIHMMBIX  KOPPEKTHBOB,
COOTBETCTBYIOIIMX 3TallaM U COc00aM U3Y4YEeHHsI Kypca XUMUHU; CTPOUTH KU3HEHHbBIE
U TpodecCHOHANBHBIC IJIaHBl C YYETOM KOHKPETHBIX COIHATbHO-UCTOPUUYECKUX,
MOJINTUYECKUX U SKOHOMUYECKHUX YCIOBHI; OCO3HABAaTh COOCTBEHHBIE [IEHHOCTH U UX
COOTBETCTBHE IIPUHMMAEMBIM B JKW3HU PEIICHUSAM; BECTH [HAJIOI HA OCHOBE
PABHOIIPABHBIX OTHOIIEHWM M B3aUMHOIO YBa)KCHHUS; BBIICIATH HPABCTBEHHBIN
aCIeKT MOBEJEHUS U COOTHOCHUTH MOCTYNKHU (CBOM U JPYTUX JIOAEH) U COOBITUS C
INPUHATBIMA ~ 3THYECKMMHM HOPMAaMH; B  IIpEIeNlax CBOMX  BO3MOXHOCTEHN
IIPOTUBOAECHUCTBOBATh JEUCTBUAAM M BIMSHUAM, NPEACTABISAIOIMIMM YIPO3y KW3HH,
3JI0pPOBBIO U OE€30MACHOCTH JIMYHOCTH U OOLIECTBA.

Jlureparypa
Jis yyamuxcs:

1. I'abpuensn, O. C. Xumus. 8 xiacc: yueonuk / O. C. 'abpuensa. — M.: JIpoda,
2016.

2. KoutponbHbie U mpoBepouHbie padboThl. 8 kiace (aBTopsl O.C. ['abpuensH u
ap.), 2017.

3. Kysneyosa, H.E. Xumus. 8 knacc: 3agaunuk / H.E.Ky3uernona, A.H. JIéBkun. —
M.: Benrtana-I"pad, 2019.

Jis yunress:
1.  Tabpuensn, O. C. Xumus. 8 kimacc : yueObnuk / O. C. INaOpuensn.— M.:

HApoda.

2.  Metoauueckoe nocodue. 8-9 kmaccsl (aBTopsl O.C. [N'abpuensn, A.B.
AmykoBa).

3.  Hacronpnas xaura yunrens. 8 knacc (aBropsl O.C. ['abpuensn, H.IL.
BockoboitnnkoBa, A.B. furykoBa).

4.  Pabouas terpanp. 8 kiacc (aBropsl O.C. I'abpuensn, C.A. CnaakoB)

5. KonTtponbHbie u mpoBepounbie padboThl. 8 kiacc (aBropsl O.C. ['abpuensH u
zip.).

6. Mapwanosa, I'Jl. I'padudeckne TUKTAHTHI IO XUMUU: pabodast TeTpajb. 8

kiacc. — M.: BAKO.



7. Kysueyosa, H E. Xumus. 8xnacc: 3anaunuk / H.E.Ky3nenona, A.H. JIéBkuH.
— M.: Benrtana-I'pad.

8. Xumus B TeCTax, 3ajlayax, ynpaxxkHenusx. 8-9 kiaccel (aBropsl O.C.
["abpuensn, H.I1. BockoOoiiHukoBa).

9.  Terpanp anst 1aGOpaTOPHBIX OIMBITOB M MPAKTHUECKUX paboT. 8 Kiacc
(aBTopsel O.C. I'abpuensan, A.B. Surykosa).

10. Xwumwudeckuit axcriepuMenT B 1mikosie. 8 kinace (aBropsl O.C. ['abpuensH,
H.H. Pynos, B.I. TonkyHOB).

11.  Xwumwus. 8 kjacc. DNEKTPOHHOE MYJIBTUMEIUMHOE U3/IaHHUE.

COJEPKXAHHE KYPCA XMMHMU B 8 KJIACCE
BBenenue

[Ipeamer xumuu. MeToabl MO3HAHUS B XUMHUHU: HAONIOJCHHE, IKCIIEPUMEHT,
MojenupoBaHue. VICTOUHMKH XUMHUYECKOW HH(POpMALUU, €€ TOJIyYCHHE, aHAIU3 U
IIPEJICTABJICHNUE PE3YIIBTATOB.

[ToHATHE O XMMHUYECKOM 3JIEMEHTE U (hopMax €ro CyleCTBOBAHUS: CBOOOJHBIX
aTOMaXx, MPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBparienus BemiecTB. OTIMYNE XUMUYECKUX PEaAKIUil OT (PU3NUECKUX SBJICHUM.
Ponb xuMuu B JKU3HU yenoBeka. XeMmohuius u xemodoousi.

KpaTkue cBeneHuss W3 HCTOPUM BO3HMKHOBEHHS W Pa3BUTUS XUMHUH. Poib
OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUMM XUMHUYECKOM Hayku — paboTsl M. B.
JlomonocoBa, A. M. bytneposa, /[. 1. Menneneesa.

XUMUYECKasi CUMBOJIUKA. 3HAKH XMUMHUYECKHUX 3JIEMEHTOB M IPOUCXOKIAECHUE HUX
Ha3BaHuM. Xumuueckue ¢Gopmyibl. Mamekcsl U koddduimerTsl. OTHOCUTEIBHBIC
aTOMHass M MOJeKyJspHas Maccel. [IpoBeneHne pacdyeToB MAacCcOBOM JOJIH
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE HA OCHOBE €ro (POpMyJIbI.

Ilepnonuueckas cucrema xumuueckux odiemeHToB J[. WM. MenneneeBa, ee
CTPYKTypa: Mayible ¥ OOJIbIIIMe TEPHOJIbI, TPYMIbI U MoArpymnmbl. [lepuognueckas
CUCTEMa KaK CIpaBOYHOE IOCOOMEe MJisd TOJYYEHHUsS] CBEACHUH O XUMHUYECKHUX
DIIEMEHTAX.

HMemonctpamuun. Moaenu (mapoctepkaeBbie U CTroapta — bpurie6a) pazanyuHbIX
MPOCTBIX M CJIOXKHBIX BEECTB. KOJUIEKIHS CTEKISHHOM XWUMHYECKOW MOCYHbI.
Kosutekuns MarepuanoB U U3J€JIMi U3 HUX HA OCHOBE altoMuHUs. B3anmonencrsue
MpaMopa ¢ KUCIOTOM U TOMYTHEHUE NU3BECTKOBOM BOJIBI.

JlaGopaTopHbie omnbiThbl. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPUCTALINYECKUX
BEIIECTB M pacTBOpOB. 2. CpaBHEHUE CKOPOCTH HCIAPEHHS BOJIbI, OJEKOJIOHA M
ATUJIOBOTO CITUPTA C PUIBTPOBATIBLHOM OymMar.



Tema 1. ATOMBI XUMHYECKHUX DJIEMEHTOB

ATOMBI Kak (popMa CyIIeCTBOBaHUSI XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS
O CTpPOEHMHM aroMoOB. JlokazaTenbcTBa CIOXHOCTH CTPOEHUS aTOMOB. OIBITHI
Pezepdopna. [lnanerapuas Moaenb CTPOCHHS aTOMA.

CocTaB aTOMHBIX sJIep: MPOTOHBI, HEUTPOHBL. OTHOCHUTENIbHAs aTOMHAas Macca.
B3anMoCBsI3b IOHATHN «IIPOTOHY, «HEUTPOH», KOTHOCUTEIbHAA aTOMHAS MacCa.

W3meHeHue uyucia IpOTOHOB B siipe aToMa — 0Opa30BaHUE HOBBIX XMMHUYECKHX
DJIIEMEHTOB.

N3meHeHne uucia HEUTPOHOB B sApe aroMa — OO0pa30BaHUE HW30TOIIOB.
CoBpeMeHHOE OIpeeNICHUE TOHATHS «XUMHUUYECKUU »dieMeHT». M3oTombl kak
Pa3HOBUIHOCTH ATOMOB OJHOTO XMMUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTPOCHHE ANEKTPOHHBIX YPOBHEM aTOMOB XMMHYECKHUX 3JIEMEHTOB
MaJibIX epuo0oB. [IoHsATHE O 3aBEPIIIECHHOM 3JIEKTPOHHOM YPOBHE.

[Tepunonnueckas cucrema xuMuueckux 3iaeMeHToB . 1. MenaeneeBa u cTpoeHue
aTOMOB — (PU3MYECKHM CMBICI TMOPSIJAKOBOTO HOMEpPA DJIEMEHTa, HOMEpa TPYIIIbI,
HOMEpa Nepuoa.

W3mMeHeHne uyuciaa »BJIEKTPOHOB Ha BHEIIHEM JJEKTPOHHOM YpPOBHE aroma
XUMHUUYECKOTO 3JIEMEHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUIATEIbHBIX HOHOB.
Honbl, oOpa3oBaHHbIE aTOMaMH METAJIOB W HeMeTauioB. [IpUyYuHBI U3MEHEHUS
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B mepuojax u rpynnax. O0pazoBanue
OuHapHbIX coeauHeHui. [lonsTre 00 MoHHON cBA3U. CxeMbl 00pa30BaHUS HOHHOU
CBsI3U. B3aumojelicTBue aTOMOB  DJIEMEHTOB-HEMETA/VIOB MEXIy CcoOoil —
o0pa3oBaHuE JBYXaTOMHBIX MOJIEKYJI TPOCTHIX BEIIECTB.

KoBaneHTHass HemoJyisipHasi XWMHYECKas CBSA3b. JJIEKTPOHHBIE U CTPYKTYPHBIE
dbopmyIbL.

B3auMopeiicTBue aTOMOB HEMETANIOB MEXKIY cO00il — oOpa3oBaHHe OWHAPHBIX
COCIMHEHUN HEMETAJUIOB. DJIEKTPOOTPHUIIaTeNIbHOCTh. KoBasieHTHas MmoJsipHast CBSI3b.
[lonaTrie O BaJEHTHOCTH KaK CBOWCTBE AaTOMOB OOpPa30BbIBATH KOBAJEHTHBIE
xumudeckue cBs3u. CocraBiienue Gpopmysl OMHAPHBIX COCTMHEHHUM MO BaJIGHTHOCTH.
Haxoxnenue BaaeHTHOCTH 110 (hopMysie OMHAPHOTO COCTUHEHMS.

B3aumojeiicTBie aTOMOB METaJJIOB MEX]Ly CO00M — 00pa3oBaHrE METANTNYECKUX
KpucTtayuioB. [IoHATHE O METAIITUYECKOM CBSI3H.

JemoHcTpanmuu. Mojen aToMOB XUMHUUYECKUX dJjieMeHToB. Ilepuonuueckas
cuctema xummuaeckux snemenToB J[. . MenzaeneeBa (paznuunbie Gopmbi).

JlabopaTopHbie  ONBITHI. 3. MoaenupoBanue  NpUHIOHWNA  JICHCTBUS
CKaHUPYIOIIETOo MUKpockona. 4. W3roropieHue Mojeneid MOJIEKYyJl OWHapHBIX
COEJIMHEHUH.



Tema 2. [IpocTbie BemecTBa

[TonoxeHne MeTayioB U HemeTaioB B Ilepuoamyeckoil cucremMe XUMHYECKHX
anemenToB JI. . MenneneeBa. BaxkHeilme mpocThie BEIIECTBa — METAJUIBI (JKeJe30,
AIIOMUHMM, KaJbIMi, MarHuii, HaTpui, kKanui). OOmue ¢uznyecKue CBOWCTBA
METAJIJIOB.

Baxxneiime npocTeie BelllecTBa-HEMETAILIbI, 00pa30BaHHbIE aTOMaMU KHUCIIOPO/Ia,
BOJIOpOJia, a3oTa, cepbl, (ocdopa, yriaepoma. MoseKynabl TPOCTHIX BEIIECTB-
HEMETAJUIOB — BOAOpPOAA, KHUCJIOpOAa, a30Ta, rajoreHoB. (OTHOcUTENbHAs
MOJIEKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XWUMHYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOIBKUX
MPOCTBIX BEHIECTB — aUIOTPONUSA. AJUIOTPONHBIE MOJIUW(PHUKAIIMK  KUCIOPO/a,
dbocdopa, onoa. MeTauMdyecKue ¥ HEMETAUIMYSCKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCHUTEIBLHOCTH ATOTO MOHATHS.

Yucno Asoraapo. KommuectBo BemectBa. Monbs. Momsipaas macca. MoisapHbIi
00beM razoo0pa3HbIX BemecTB. KpaTHble € TMHUITBI H3MEPECHHS KOJUYECTBA BEIIEeCTBA
— MWUIMMOJb M KWUJIOMOJb, MUJUIMMOJSIPHAs W KWJOMOJIApHAs MacChl BEIIECTBA,
MUJTUMOJISIPHBIN M KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECCTB.

Pacuetrsl ¢ UCHOIB30BaHUEM TOHSATHUM «KOJHMYECTBO BEIIECTBA», «MOJISIpHAs
Macca, «MOJISIPHBIM 00BEM ra30B», «4UCI0 ABOTAIPOY.

Jemonctpamuu. [Tonydenue o3zoHa. O6pa3ipl 6€I0ro U ceporo 0JioBa, 0€JI0To U
KkpacHoro docdopa. Hekoropsie MeTauibl 1 HEMETAJUIBI C KOJIMYECTBOM BellecTBa 1
MOJ1b. MosIpHBIN 00BEM Ta3000pa3HbIX BEILECTB.

JlaGoparopHbie onbITbl. 5. O3HAKOMIICHME C KOJUIEKIIMEW METAIoOB. 6.
O3HakoOMJICHHE ¢ KOJUIEKIIUEH HEMETAIOB.

Tema 3. CoequHeHN XUMHYECKHX DJIEMEHTOB

Crenenb okucieHusa. CpaBHEHHE CTEIIEHM OKHUCJICHUS U BaJCHTHOCTH.
OnpeneneHue CTENEHU OKHUCJICHUS DJJEMEHTOB B  OMHApHBIX COCTUHECHMSX.
Cocrapnenue Gopmys1 OUHAPHBIX COCAMHEHUM, 0OIIMM cTOCO0 UX Ha3BaHUM.

bunapHbie coeqMHEHNS METAIIJIOB U HEMETAJIOB: OKCHJIBI, XJIOPUIbI, CYJIb(MHUIbI U
np. CocraBienue ux Gopmy.

bunapHbie cOeIMHEHNS] HEMETAIOB: OKCUJbIL, JIETYUYHEe BOJOPOJHBIE COCIMHEHMUS,
WX COCTaB W Ha3BaHus. [IpeacTaBuTenn OKCHIOB: BOJA, YIJIEKUCIBIN ra3, HeraleHast
u3BecTh. [IpeacraBurenu JeTydnx BOJOPOAHBIX COCIUHEHUN: XJIOPOBOAOPOI H
aMMHaK.

OcHoBaHMs, MX COCTaB M Ha3BaHus. PacTBOpUMOCTh OCHOBaHUW B BOJIE.
[IpencraBuTenu Ieao4ei: TUIAPOKCUIBI HATPHs, Kalusd U Kaublus. [loHsTHe 00
WHJIMKATOPaX U KAUECTBEHHBIX PEAKIIMUIX.



Kucnotel, ux cocraB u Ha3BaHus. Knaccudukamus xucnor. llpencraButenu
KHUCIIOT: cepHas, cojisiHas, a3oTHas. [lonstue o mikane kuciotHocTH (mikana pH).
N3MeHeHne OKpacKu HHINKATOPOB.

Conu Kak MNPOU3BOJHBIE KHCIOT W OCHOBAaHHWW, HMX COCTaB W Ha3BaHMI.
PactBopumocTs coseii B Bojze. [IpeacraButenu coleid: XJIOpu HATpus, KapOOHAT |
dbocdat kampiuys.

AMOpdHBIE U KPUCTAIUTMYECKUE BELIECTBA.

MexXMONeKyIApHbIE  B3aUMOJACHCTBUA. THUIBI  KPUCTAUIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTB BEUIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

Yucteie BemecTBa U cMecH. [Ipumepshl )KUIKUX, TBEPABIX U ra3000pa3HbIX CMECEH.
CBoiicTBa YMCTHIX BEUIECTB U cMecel. X cocTas.

MaccoBass u oObeMHas JOJM KOMIIOHEHTa cMecu. PacueTsl, CBsI3aHHBIE C
VCITOJIb30BAHUEM MTOHATHUS «JI0JS».

HMemoncTpanuu. OOpasibl OKCUAOB, KHCIOT, OCHOBaHMM M coieil. Moaenu
KPUCTAJUIMUECKUX PEIIETOK XJIOpUJa HaTtpus, anmasza, okcujaa yriaepoga (IV).
KucnotHo-11€104HbIE UTHANKATOPBI, U3MEHEHHE WX OKPACKHM B PA3JIMYHBIX CpElax.
YHuBepcanbHbII WHIUKATOP U U3MEHEHHE €ro OKPacKH B pa3innuHbIX cpenax. [llkana
pH.

JlaGoparopHbie oOnbITbl. 7. O3HAaKOMJIEHHE C KOJUIEKIIMEW OKCHIOB. 8.
O3nakoMiieHHE cO CcBOMcTBaMH amMuaka. 9. KauecTBeHHast peakuusi Ha yrieKUCIbIMI
ra3. 10. Onpenenenrie pH pacTBOpoB KHUCIOTHI, meaoun U Boabl. 11. Onpenenenue
pH nuMoHHOro M A0JOYHOTO COKOB Ha cpe3e IUIoa0B. 12. O3HakomiIeHHE C
KoJuiekuuen coser. 13. O3HakOMJIEHHE € KOJUIEKIHMEW BEIIECTB C Pa3HbIM THUIIOM
KPUCTAUINYECKOU pemeTku. M3roToBiieHre MOAENeN KPUCTAIIMYECKUX PEIIETOK. 14.
O3HakoMJIeHHE ¢ 00Pa31[OM FOPHON MOPOJIBI.

Tema 4. U3MeHeHUs1, IPOUCXOAsIIIINE ¢ BellECTBAMU

[TonsiTe SBNIEHUH, CBA3aHHBIX C N3MEHEHUSIMH, IIPOUCXOSIIIMH C BEIIICCTBOM.

SBneHus, CBSI3aHHBIC ¢ M3MEHCHUEM KPHCTATMYECKOTO CTPOSHHUS BEIIEeCTBa MpHU
MOCTOSTHHOM €ro cocTaBe, ¢usznueckue siiaeHus. dusndyeckue sBICHUS B XUMUU:
JTUCTUJUIALINS, KPUCTAJIIN3AIIMS, BHITIAPUBAHNE U BO3TOHKA BEIECTB, (PUILTPOBAHUE U
HEeHTPU(PYTUPOBAHUE.

SBneHuUs, CBSA3aHHBIE C M3MECHCHHEM COCTaBa BEIICCTBA, XMMHUYCCKHE PEaKITHH.
[Ipu3Haku W yCIIOBHS TMPOTEKAaHUS XMUMHYCCKUX pEakluid. BbIACIeHHWE TEIIOTH U
cBeTa — peaknuu ropenus. [louarue 06 9K30- ¥ SHIOTEPMHUUECKUX PEAKITUSIX.

3aK0H COXpaHEHHS MACChl BEIIECTB. XUMHUUECKUE YPABHCHMSI. 3HAUCHUE UHICKCOB
u ko3punmerToB. CocTaBIeHHE YPAaBHEHUH XHMHUYECKUX PEAKITHH.



Pacuersl 1m0 XUMHUYECKMM ypaBHEHHSAM. PelleHue 3amad Ha HaXO0XICHUE
KOJIMYECTBA, MAcChl WJIM O0beMa NPOJYKTa PEaklUU IO KOJUYECTBY, Macce WIH
00BEMYy UCXOJIHOTO BellecTBa. PacyeTsl ¢ MCHOIb30BaHUEM MOHATHUS «IOJIsD», KOT/a
MCXOJHOE BEUIECTBO JAHO B BHUAE pacTBOpa C 3aJaHHOM MAacCOBOW JIOJIEH
PACTBOPEHHOI'O BELIECTBA WIIA COAEPKUT ONPEAEIECHHYIO JTOII0 IPUMECEH.

Peakuun paznoxenus. lIpeactaBieHne O CKOPOCTM XHWMHYECKHX pPEAKLUU.
Karanuzaropel.  @epmentbl. Peakumn  coeaunenus.  Karaiutuueckue U
HEKaTATUTUYECKUE peakluu, oOpaTUMble M HeoOpaTuMble peakiuu. Peakuuu
3aMelleHus. Pl akTUBHOCTH METaJUIOB, €r0 KCIIOIb30BaHUE NI MPOTHO3UPOBAHUS
BO3MOYKHOCTH MPOTEKaHUS PEaKUUid MEXIy MeTaulaMd W KHUCJIOTaMH, PEeaKLHi
BBITECHEHUS OJHUX METAJIJIOB U3 PACTBOPOB UX COJIEN APYTUMH MeTajiaMu. Peakuuun
oOMeHa. Peakium HeWTpanmuzanuu. YCJIOBHS TNPOTEKAHHS peakiuid oOMeHa B
pacTBOpax 0 KOHIIA.

THUIIBI XUMHAYECKUX PEaKIMM Ha NMPUMEPE CBOMCTB BOABI. Peakums pasimoKeHus —
NIEKTPOJIU3 BOIBI. Peaknnm coequHeHuss — B3aUMOJACHCTBUE BOABI C OKCHJIAMH
METaUIOB W HEMETAUIOB. YCJIOBHE B3aUMOJACUCTBUS OKCHUIOB METAIOB H
HeMeTauioB ¢ Bojxoi. [lonarme «ruapokcuabl». Peaknuum — 3aMemeHuss —
B3aMMOJIEUCTBHE BOJIbI C METAJTIaMu. Peakiinn oOMeHa — rujpoin3 BEIECTB.

HMemoncTpauuu. I[lpumepsl (u3nueckux sBICHUW: a) IUIaBJIIEHHE MapaduHa;
0) BO3roHKa #1012 Wi OCH30MHON KHCIIOTHI; B) pAaCTBOPEHHE OKPAILICHHBIX COJICH; T)
i ¢y3uss OYMIKUCTHIX BEIIECTB C TOpSIIEH JIaMIIOYKM HakaiauBaHus. [Ipumepsl
XUMHUYECKUX SIBJICHUMN: a) TopeHue MarHusi, pocdopa; 0) B3auMoAeHCTBHE COISTHON
KHCIIOTBI C MpPaMoOpoM WJIM MeJoM; B) mnoaydeHue ruapokcuga wmean  (ID);
T') paCTBOPEHHUE IMOJyYEHHOTO THAPOKCHIA B KHCJIOTaX; J) B3aUMOJCHCTBHAE OKCHIA
meau (I1) ¢ cepHoOlt KHCIIOTOM MpU HArPEBAHUU, €) PA3JIOKEHUE TIEpMaHTaHaTa Kajus;
) Pa3joKEHUE MEPOKCHA BOJOPOJA C IMOMOIIBI JTUOKCHIA MAapraHia U KaTana3bl
KapTodeis I MOPKOBU; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METAJUIAMH.

JlaGoparopHbie omnbiThl. 15. IlpokanuBanue Meau B IUIAMEHH CIHPTOBKH.
16. 3amemenue meau B pactBope xaopuaa meau (I1) sxenesom.

IpakTukym 1. Ilpocreiimne onepanynu ¢ BelecTBOM

1. IlpaBuna TexHMKu O€30MacHOCTH MpU pPabOTE B XUMHUYECKOM KaOWHETE.
[Ipuembl oOpaieHuss ¢ 1a0OpaTOpHbIM OOOPYIOBAHMEM W HarpeBaTEIbHBIMU
npubdopamu. 2. HaOmoneHnus 3a u3MEHEHUSIMU, MPOUCXOIAUIUMHU C FOpAILIEH CBEUOMH,
U UX onucaHue (JOMAallHUN SKCIEPUMEHT). 3. AHalW3 MOYBBI U BOJbI (JIOMAIIHUM
skcnepumeHnT). 4. IlpuzHaku xumuueckux peakuuil. 5. IIpurorosieHue pacTBopa
caxapa U pacuer ero MacCoBOH /1011 B pacTBOpE.



Tema 5. PactBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PactBopenne kak ¢uzuko-xumuueckuii mporecc. I[loHsaTue o rTuaApatax u
KpucTtajuioruaparax. PacrBopuMocts. KpuBbIE pacTBOPUMOCTH KakK  MOJIEIIb
3aBUCUMOCTH PACTBOPUMOCTH TBEPJbIX BEHIECTB OT TemmepaTypbl. HacklleHHEbIE,
HEHACBHIIICHHBIC W MIEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJISl MPUPOABI U
CEJIBCKOI0 XO3SMCTBA.

[TonsaTre 00 NEKTPOTUTUICCKON AUCCOMMAIINN. DICKTPOIUTHI U HEAICKTPOJIHTHI.
MexaHu3M AUCCOIMAIIMU AIEKTPOJIMTOB C PA3IMUHBIM XapakTepom cBsi3U. CTENEHb
AIEKTPOTUTHIECCKON nuccoruanui. CUIIbHBIC U CITA0BIC AJICKTPOIUTHI.

OCHOBHBIEC TIOJIO)KEHUSI TEOPUU HJIEKTPOJIUTHUYECKOM auccouuanuu. MoHHbIe
ypaBHEHHS peakiuil. Peakiiuu oOMeHa, uayiiye 10 KOHIIA.

Kiaccudukaiys HOHOB M X CBOMCTBA.

Kucnotsl, ux knaccuukanus. Jlucconuanusi KUCIOT U HUX CBOMCTBA B CBETE
TEOPUHU DJICKTPOJUTHUECKON AMCCOIMAi. MOJEKyIsIpHbIE U HOHHBIC YpPaBHECHUS
peakumii. B3anmoaeHCTBHE KHUCIOT C METAIaMHU. OJIEKTPOXUMHUYECKUN s
HanpsDKEHUM  MeTaioB.  B3auMojelcTBUE KHUCIOT € OKCHJIAMHM  METAJLIOB.
B3auMopelicTBUe  KHUCIOT €  OCHOBaHUSIMH —  peakuus  HEHWTpalu3aluu.
B3aumopeiictBue kucinot ¢ consiMu. Mcnonp3oBaHue TaOIUIBI PACTBOPUMOCTHU IS
XapaKTePUCTUKUA XUMUUYECKUX CBONCTB KUCIIOT.

OcHoBanwus, UX Ki1accudukaius. Jucconuaius OCHOBaHUH U UX CBOMCTBA B CBETE
TEOPUH DJICKTPOJMTUUYECKON Aucconuanuu. B3anmMoaelicTBUe OCHOBaHUN C COJISIMH.
Hcnonb3oBanue TaOMUIBI PACTBOPUMOCTH JIJISl  XapPaKTEPUCTUKU XHUMHUYECKUX
CBOMCTB OCHOBaHMH. B3anmoaencTBue meinoueil ¢ OKCHAaMH HEMETAJLJIOB.

Conu, WX [aWccouuanusi M CBOWCTBA B CBETE TEOPUU DICKTPOJIUTHUECKON
nycconuanvu. B3anMogelicTBue coseil ¢ MeTalaMH, OCOO€HHOCTH 3THX PEeaKIui.
B3aumopeiictBue coneit ¢ comsimu. Mcnonb3oBaHue TaOJMIBI PACTBOPUMOCTH IS
XapaKTePUCTUKUA XUMUUECKUX CBOMCTB COJIEH.

O060011eHre cBeIeHn 00 OKCHUIax, UX KiIacCU(PUKAIIMU U CBOMCTBAX.

['eneTnyeckue psibl MeTaIa M HeMeTalia. [ eHeTrudeckas CBsi3b MEXAY Kiaccamu
HEOPraHUYECKHUX BEIIECTB.

OKHUCIUTENBHO-BOCCTAaHOBUTEIBLHBIC PEAKIINH.

OnpeneneHue CTEMEHEW OKHUCICHUS JIsi DJEMEHTOB, OO0pa3ylolUX BeEIIeCTBa
pa3HBIX KJaccoB. Peaknmy MOHHOTO OOMEHAa M OKHUCIMTEIhbHO-BOCCTAHOBUTEIIHHBIC
peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHHUE U BOCCTAHOBJICHHUE.

CocraBiieHUE ypaBHEHHM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOJIOM
AIIEKTPOHHOTO OajaHca.

CBoMCTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB, KUCIIOT U COJIEH B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.



JemoncTpanuu. VcnbiTaHue BEUIECTB U UX PACTBOPOB HA JIEKTPONPOBOJIHOCTD.
3aBUCUMOCTh  DJIEKTPONPOBOJHOCTA  YKCYCHOM  KHUCJIOTBI OT  KOHIIEHTpAllWH.
JIBMKEHHE OKpaIlICHHBIX MOHOB B 3JIEKTPUYECKOM Toje. B3anmoaelcTBUE LMHKA C
cepoit, consiHo kuciotoi, xaopuaoM Menu (II). ['openne maruus. Bzaumopeiicteue
XJIOPHOM ¥ CEPOBOJIOPOAHOM BO/IBI.

JlaGoparopHbie onbiThbl. 17. B3aumojeicTBue pacTBOPOB XJOpUAa HATPUS U
Hutparta cepedpa. 18. IlomyueHne HEpaCTBOPUMOIO THAPOKCHIA U B3aUMOJICHCTBUE
ero ¢ kucioramu. 19. B3aumonaencTBsue KucioT ¢ ocHoBanusamu. 20. B3aumoaencraue
KHCJIOT ¢ OKcHaaMH MeTaioB. 21. B3aumojelcTBHE KHMCIOT ¢ MeTajiaMu. 22.
BzanmonelicTBue KucioT ¢ coiiiMu. 23. B3anmopeiicTBre meodeii ¢ Kuciaotamu. 24.
B3anmopeiicTBue menoden ¢ OKCUIaMu HeEMETAIUIOB. 25. B3aumoaeiicTeue menouen
c comsamu. 26. IlomyuyeHne W CBOHCTBAa HEpPACTBOPUMBIX OCHOBaHUHU. 27.
BzauMopeiicTBie OCHOBHBIX OKCHUIOB C KHcJIoTaMu. 28. B3aumoaeicTBue OCHOBHBIX
OKCHIOB C BOIoH. 29. B3amMonencTBHE KHCIOTHBIX OKCHIOB ¢ mreiaodamu. 30.
BzaumopeiicTBue KHCIOTHBIX OKCHAOB C Bojoil. 31. B3amMmopeicTBue coieil ¢
kuciaotamu. 32. B3aumonelicTBue coier ¢ meinodamu. 33. B3aumoneicTBue cosen ¢
cossiMu. 34. B3auMojelicTBUE pacTBOPOB COJICH C METaJIJIaMM.

IpakTukym 2. CBoiicTBa pacTBOPOB 3JICKTPOJIUTOB

1. Pemenne skcnepuMeHTaIbHbBIX 3a7a4.



YYEBHO-TEMATHUYECKHWW IIJIAH
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Pazoen |. 510 0 IIpeaMeTHBIE pPe3yabTAThI
Beenenue o0y4ennus.
1 | IIpeamer xumun. Bemecta 1 . _
Yyammiicsi TOJDKEeH ymems.
2 | IIpeBpamenus BemecTts. Pop | 1
* HCTIOJIb30BATh MPU XaPAKTEPHUCTUKE
XUMUH B )KM3HU YEJIOBEKa
BEII[ECTB MOHATHUS: «aTOMY, «KMOJIEKYJIa»,
3 | [lepmoauyeckas cucrema 1 . .
«XUMUYECKHUH PJIEMEHT», «XUMHUECKUI
XUMHUYECKUX IJIEMECHTOB.
3HAK, WJIA CHMBOJD), «BEIIECTBOY,
3HAKH XUMHYECKHX
«IIPOCTOE BEIIECTBO», «CIOKHOE
AJIIEMEHTOB .
BEIIIECTBO», KCBOHCTBA BEIISCTBY,
4 | Xumudeckue GopMyJIb. 1
«XUMUYECKHE SIBICHUS, «(HU3NUECKUE
OTHOcCHTENbHASI ATOMHAS U
SBJICHUS, «KOI(POUIIUESHTHI,
MOJICKYJIIpHAs Macca
«MHJICKCBI», KOTHOCUTEIIbHASI aTOMHAS
5 | MaccoBas g0 DjIEMEHTA B 1

COCOAMHCHUH

Maccay, «OTHOCHTEIIbHAS MOJICKYIISIpHAS
Maccay, «MaccoBasi JA0JIs DJIEMEHTAY;
3HATh: MPEIMETHI U3yUCHHS
€CTEeCTBEHHOHAYYHBIX JUCIIUILINH, B
TOM YHUCJIC XMMUU; XUMHUCCKUC
cumBodibl: Al, Ag, C, Ca, Cl, Cu, Fe, H,
K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHMS U TIPOU3HOIICHUE;

* KJTacCCU(UITMPOBATh BEIIECTBA 110
COCTaBY Ha MPOCTHIE U CIIOKHBIC;

* pa3IMyaTh: TEJa U BEIEeCTBA,
XAMHUYECKHUH 3JIEMEHT U TTPOCTOE
BEIIIECTBO;

* OIUCHIBATH: (POPMBI
CYIIIECTBOBAHMS XUMHUYECKHUX JICMEHTOB
(cBOOOTHBIC aTOMBI, IIPOCTHIC BEIIIECTRA,
CJIOXKHBIE BEIIECTBA); TAOTHMYHYIO




dbopmy [lepuonnueckoii cucTeMbl
XUMHUYECKUX DJIEMEHTOB; MOJIOKEHUE
sneMenTa B Tabmmie . . Menneneena,
WCITOJTB3YSI TIOHSTHSI KIIEPUOJTY,
«TPYIIay, «TIaBHAS MTOATPYIIAY,
«IMOOOYHAS MOATPYTINAY; CBOWCTBA
BEILECTB (TBEPABIX, KUIKHX,
ra3zo00pa3HbIX);

* OOBACHATH CYITHOCTh XUMUYICCKUX
SIBJICHHUH (C TOYKH 3PCHUST aTOMHO-
MOJIEKYJIIPHOTO YYEHUs) U UX
MPUHIIUITHATBHOE OTJIMYUE OT
bu3NYeCcKuX SIBICHUIM;

* XapaKTEePU30BaTh: OCHOBHBIC
METO/IbI U3YUCHUS €CTECTBEHHBIX
JTUCHMIUIAH (HaOJIroieHuE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);
BEIIIECTBO 110 €r0 XUMHUUIECKOU (hopmyiie
COTJIaCHO TIJIaHy: KAYeCTBEHHBIN COCTaB,
THUII BEIIECTBA (ITPOCTOE WIIH CIIOKHOE),
KOJIMYECTBEHHBIN COCTaB,
OTHOCHUTEJIbHASI MOJICKYJISIpHAsl Macca,
COOTHOIIICHHE MAcC DJICMEHTORB B
BEII[ECTBE, MACCOBBIC JIOJTH DJICMEHTORB B
BEIECTBE (IS CIIOXKHBIX BEIIECTB);
pOJIb XUMUU (TIOJIOKUTENbHAS U
OTpULIATEIbHAs) B )KU3HU YEIOBEKa,
apryMEHTHUPOBATh CBOE OTHOIIICHHUE K
3TOM mpoldieme;

* BBIYUCJISITH OTHOCUTEIHHYIO
MOJIEKYJIIPHYIO MacCy BEIIECTBA U
MacCOBYIO JIOJIF0 XUMHUYECKOTO
AJIEMCHTA B COCTUHEHUSX;

* MPOBOJIUTH HAOJIIOJICHUS CBONCTB
BEIIIECTB U SBJICHUM, TPOUCXO/ISIINX C
BEII[ECTBAMH,

* COOJTI0/IaTh MpaBUJIa TEXHUKH
0€30MacHOCTH MPHU NPOBEJICHUN




HaO0I0IeHUI 1 Ta00PATOPHBIX OTBITOB.

MeTtanpeameTHbie pe3yJbTaThl
00y4eHuUsl.

Yyamuiics 10JKEH ymMems:

* OIpeETSATh MPOOJIEMBI, TO €CTh
YCTaHaBJIMBATh HECOOTBETCTBUE MEXKTY
JKEJIaeMBIM U ICUCTBUTECIBHBIM;

* COCTaBJIATH CJIOXKHBIN IJIAH TEKCTA;

* BJIQJIETh TAKUM BHJIOM H3JIOKEHHUS
TEKCTAa, KaK IIOBECTBOBAHMUE;

* 101 PyKOBOJICTBOM YUMTEIS
MPOBOJAUTH HEMOCPEACTBEHHOE
HaOJII0ICHYE;

* 10/ PYKOBOJICTBOM YUMTES
0(OPMIISITH OTYET, BKITFOUAFOIITUN
OITMCaHue HAOIIOACHHS, €0
pEe3yJIbTaTOB, BHIBOJIOB;

* 1ICIIOJI30BaTh TaKOM BUJ]
MBICJIEHHOTO (H1€aJIbHOTO)
MO/JICJIUPOBAaHUS, KaK 3HAKOBOE
MOJIeTUpOBaHue (Ha MpUMEpe 3HAKOB
XHUMHYECKHUX DJIEMEHTOB, XUMHUYECKUX
dhopMyIT); HCTIOJIB30BATh TAKOMN BHU/I
MaTepUAIBHOTO (MPEIMETHOTO)
MOJICJIUPOBAHUS, KaK (PU3NUECKOE
MoOJIeTupoBaHue (Ha mpuMepe
MOJICTUPOBAHUSI aTOMOB U MOJIEKYJ);

* [I0JTy4aTh XMMHUYECKYIO
HH(pOpMaITHIO U3 PA3TUIHBIX
WCTOYHHUKOB;

* ONpENEATh OOBEKT U ACTIEKT
aHaJn3a U CUHTE3a;

* OIPEICIATh KOMIIOHEHTHI 00bEKTa
B COOTBETCTBHM C ACIIEKTOM aHaIM3a v
CHHTE3Q;

* OCYIIECTBIIATh KAY€CTBEHHOE U
KOJWYECTBEHHOE OIMMCAHNE




KOMITOHEHTOB OOBEKTA;

* OIIPEICIIATh OTHOIIICHHUS 0OBECKTA C
JIPYTUMU 00BECKTaMU;

* OIIPEICIIATH CYIIICCTBEHHBIC
npU3HaKu OOBEKTA.

Pa3zoen 1. 10
ATOMBI XMMHU4YE€CKHX IJIEMEHTOB
6 | OCHOBHBIE CBEIEHUS O 1
CTPOECHUU aTOMOB
7 | U3oTombl Kak pa3HOBUAHOCTH | 1
aTOMOB XUMHUYECKOTO
DJIEMEHTA
8 | CtpoeHHE AIEKTPOHHBIX 1
0001104€K aTOMOB
XUMHUYECKUX IJIEMECHTOB
9 | [lepnoauueckas cucrema 1
XUMHUYECKUX JJIEMEHTOB U
CTPOEHHE aTOMOB
10 | MoHHas XuMHUYeCKast CBS3b 1
11 | KoBasieHTHas HeNOIsIpHAS 1
XUMUYECKas CBSI3b
12 | KoBasieHTHas TTOJISIpHAS 1
XUMUYECKas CBSI3b
13 | Merammueckas CBs3b 1
14 | O6o061eHue u 1

cUcTeEMAaTH3aIUs 3HAaHUU 10
TeMe «ATOMBI XUMHYECKUX
JJIEMEHTOB)

15 | Kontponbhas padota Ne 1 o
TeMe «ATOMBI XMMUUYECKUX
HJIEMEHTOBY

IIpeameTHbIe pe3yJIbTATHI
00y4eHusl.

VYyamumiicss T0mKEH ymems.

* HCIIOJIb30BATH MPU XAPAKTEPUCTUKE
aTOMOB TIOHSTHS: KIIPOTOH», KHEUTPOH,
«QIEKTPOH», «XUMHUYECKHUI JIEMEHT,
«MAacCOBOE YHUCIIO», «A30TOI,
«QJIEKTPOHHBIN CIION», «IHEPrETUYECKUIN
YPOBEHBY, «3JIEMEHThI-METAILIIBDY,
«3JIEMEHTBI-HEMETAILIIBDY; ITPU
XapaKTEPUCTHUKE BEUIECTB OHATHUS
«MOHHAA CBSI3bY», KUOHBD, KKOBAJEHTHAs
HEMOJISIPHAS CBSI3b), KKOBAJIEHTHAs
NOJISIPHAsS CBSI3bY,
«QIEKTPOOTPULATENBHOCTD,
«BAJICHTHOCTBY», «METaJUIMYECKast
CBA3bY;

* OIMCHIBATh COCTAB U CTPOEHUE
aTOMOB 3JIEMEHTOB C IMOPSAKOBBIMU
HoMepamu 1-20 B Ilepunoanueckoit
cCUCTEME XUMHUYECKuX 31emeHToB Jl. 1.
Menneneena;

* COCTaBJISATh CXEMBI paclpeiesICHUs
AJIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM B
AJIEKTPOHHON 000JI0UKE aTOMOB; CXEMBbI
o0pa3oBaHUsl pa3HBIX TUIIOB
XUMHUYECKOU CBSI3U (MOHHOM,
KOBAJICHTHOM, METAJJINUYECKOM );

* O0BACHATH 3aKOHOMEPHOCTH
MU3MEHEHUS! CBOMCTB XUMHYECKUX
AJIIEMEHTOB (3apsAJI0B SJEP aTOMOB,
YKCIIa 3JIEKTPOHOB HA BHEIIHEM




AIEKTPOHHOM CJIO€, YHCIIO 3aMOJIHAEMbIX
AJIEKTPOHHBIX CIIOEB, PAJINYC aTOMA,
AJIEKTPOOTPUIIATEIILHOCTD,
METAJTTMYECKUE U HEMETAITNYECKHE
CBOMCTBA) B NEPHOJAX U IrPYyIIIAX
(rmaBHbIX noArpynnax) Ilepuoauyeckoi
CUCTEMBI XUMUYECKUX AieMeHToB []. U.
MenpeneeBa ¢ TOYKU 3pEHUS TEOPUH
CTPOCHHUS aTOMA;

* CpaBHUBATh CBOMCTBA aTOMOB
XUMHUYECKUX JIEMEHTOB, HAXOAIIUXCSI
B OJIHOM TI€PHUO/]IC UJIU TJIAaBHOMN
noarpynie [lepuoauyeckoil cucTeMbl
XUMHUYECKUX AaemMeHToB /1. U.
MenieneeBa (3apsI0B siep aTOMOB,
YKCJIa 3JICKTPOHOB HA BHEIIIHEM
AIEKTPOHHOM CJIO€, YHCIIO 3aMOIHAEMBbIX
AJIEKTPOHHBIX CJIOEB, PAJUyC aTOMa,
AIEKTPOOTPULIATETHLHOCTD,
METAJTUYECKUE U HEMETAJTNYECKUE
CBOICTBA);

* 1aBaTh XapaKTEPUCTUKY
XUMHUYECKUX DJIEMEHTOB TI0 MX
nosnoxenuto B [leproanueckoil cucreme
XUMHUYECKUX 3aemenToB 1. U.
MenpeneeBa (XUMUYECKHM 3HAK,
MTOPSIIKOBBIA HOMED, TIEPUOJI, TPYIIIIA,
MOJATPYIINa, OTHOCUTEIbHAS ATOMHAs
Macca, CTpOE€HUE aToMa — 3apsj aapa,
YUCJI0 MPOTOHOB U HEUTPOHOB B AJIpE,
o0111ee Yncio JICKTPOHOB,
pacnpeeneHue JIEKTPOHOB 110
AIEKTPOHHBIM CJOSIM);

* ONpEESATh TUI XUMUYECKON CBSI3U
o opMyJie BEIIEeCTBA;

* IPUBOIUTH TIPUMEPHI BEIIECTB C
Pa3HBIMHU TUTIAMU XUMHUYECKOM CBSI3H;

* XapaKTepPU30BaTh MEXaHU3MbI
00pa3oBaHUs KOBAJIGHTHOW CBSI3U




(0OMEHHBIN ), HOHHOM CBSI3H,
METAJUTMYECKOMN CBSI3H;

* YCTaHABJIUBATH IPUUYUHHO-
CJICJICTBEHHBIC CBSI3M: COCTAB BEIIICCTBA
— TUI XUMHUYECKOU CBSI3H;

* COCTaBJIATh (POPMYIIbI OMHAPHBIX
COCJMHCHMI MO BaJICHTHOCTH;

* HaXOJIUTh BaJICHTHOCTh JICMEHTOB
1o opMysie OMHAPHOTO COCTUHEHUSI.

MeTanpeameTHble pe3yJbTATHI
00y4eHuUsl.

Yuammics 10JKEH ymems:

* hopMyIMpPOBATH TUIIOTE3Y 1O
pEIICHUIO TPOOJIeM;

* COCTABJISITh IJIaH BBITTOJHEHUS
y4eOHOM 3a/1a4uu, perieHus: mpooiem
TBOPYECKOTO ¥ OMCKOBOT'O XapaKTepa,
BBITIOJTHEHUS MPOEKTa COBMECTHO C
YUUTEIIEM;

* COCTaBJISITh TE3UCHI TEKCTA,

* BJIAJICTh TAKUM BUJIOM U3JIOKECHUS
TEKCTa, KaK OMUCAHUE;

* HCIIOJIL30BATh TAaKOW BHUJT
MBICIICHHOTO (HJI€aIbHOTIO0)
MOJICTUPOBAHUs, KaK 3HAKOBOE
MOJICIUPOBaHUE (Ha IpUMeEpe
COCTABJICHHSI CX€M 00pa30BaHMs
XUMHUYECKOU CBSA3M);

* ICTIOJIL30BATh TAKOM BHUI
MaTepHaIbHOTO (TIPEMETHOTO)
MOJICTUPOBaHUs, KaK aHAJIOTOBOE
MOJICTUPOBAHUE;

* UCIIOJIL30BATh TAaKOU BUJT
MaTepUaAIbHOTO (MPEIMETHOTO)
MOJICIUPOBAHUS, KaK (PU3MUECKOe
MOJIeJIUpOBaHUE (Ha MpuMepe Moienen
CTPOCHUSI aTOMOB);

* OMNpeEsATh 00BEKTHl CPABHEHUS U
aCIeKT CpaBHEHMS OOBEKTOB;




* BBITOJHATH HEMOJIHOE
OJIHOJIMHEWHOE CPaBHEHUE;

* BBIMIOJIHSITH HEMOJTHOE KOMILJIEKCHOE
CpaBHEHHUE;

* BBITNIOJIHSITH TIOJIHOE OJHOJIMHEITHOE
CpaBHEHHUE.

Pa3zoen |11. IIpocThie BelecTBa

16

[IpocTeie BemecTBa —
METaJLIBI

17

[IpocTeie BeniecTBa —
HEMETaJUIbI

18

KommuecTBo BemecTBa. MoOb.
MonspHas macca

19

MoutsipHbIil 00BEM
ra3zo000pa3HbIX BEIIECTB

20

Pemenne 3amau

21

O00011IEHE U
cUCTEMAaTH3aIUs 3HAaHUU 10
teme «IIpocTeie BemecTBay.

IIpos.
pabor

IIpenmeTHbIe pe3yJIbTATHI
o0yueHusl.

Yyammuics 10IKEH YMETh:

* UCIOJIb30BATh MPH XapAKTEPUCTUKE
BEILIECTB MOHATHUS: «KMETAJLIbDY,
IUTACTUYHOCTBY, «TEIJIONPOBOIHOCTDY,
«AJIEKTPOIPOBOTHOCTDY, «HEMETAJUIBDY,
«QILTOTPOIIHS», «aJUIOTPOIHBIE
BUJIOU3MEHEHMSI, WJIK MOJAU(PUKALINI;

* OMKCHIBATH MOJIOKEHHUE DJIEMEHTOB-
METAJIJIOB U 3JIEMEHTOB-HEMETAJJIOB B
[leproguyeckoi cucTeMe XMMUYECKUX
anemenToB [[. 1. Menpaeneena;

* KJIacCCU(UUUPOBATh MPOCTHIE
BEILIECTBA HA METAJIJILI U HEMETAJIIbI,
AJIEMEHTHI;

* ONPEIENSATh MPUHATIEKHOCTD
HEOPTaHUYECKUX BEIIECTB K OJHOMY U3
M3YUYEHHBIX KJIACCOB — METAJLJIBI U
HEMETaJlIbI;

* I0Ka3bIBaTh OTHOCUTEJIBHOCTD
JIETICHUS POCTHIX BEIIECTB HA METAILIbI
Y HEMETaJLIbI;

* XapaKkTepu30BaTh 00IIKE
(dbu3nyecKkre CBONCTBA METAIIIIOB;

* YCTaHABJIUBATH IPUUYHHHO-
CJIEZICTBEHHBIE CBSI3H MEXKIY CTPOCHUEM
aToMa U XMMUYECKOU CBS3BIO B MPOCTHIX
BEILECTBAX — METAJJIaX U HEMEeTaJlIax;

* 00BACHATH MHOTO0OOpa3He MPOCTHIX
BEII[ECTB TaKUM (PaKTOPOM, KaK




aJIOTPOTIUS;

* OIMCHIBATh CBOMCTBA BEIIECTB (Ha
pUMeEpax MPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJLIOB);

* cOONI0/IaTh MpaBUIa TEXHUKU
0€30MacHOCTH MPU NPOBEICHUN
HaOJIIOCHUI 1 TA0OPATOPHBIX OMBITOB;

* HCTIOJIH30BATh MPU PEIICHUU
pacyEeTHBIX 3aJ]1a4 OHSATHUSA:
«KOJIMYECTBO BEILIECTBA», «MOJIbY,
«TOCTOSTHHASE ABOTaIpO», «MOJIIpHas
Maccay, «\MOJISIPHBIA 00BEM Ta30By,
«HOPMAaJIbHBIC YCIIOBUS;

* POBOJIUTH PACUETHI C
WCMOJIb30BAaHUEM TTOHATHUM:
«KOJIMYECTBO BEUIECTBAY», «MOJISIPHAS
Maccay, «<MOJISIpHbIH 00BEM Ta30B»,
«TIOCTOSTHHAst ABOTaApO».

MeTtanpeaMeTHbie pe3yJbTaThl
00y4eHus.

VYyanmiics T0MKEH yMETB:

* COCTaBJISATh KOHCIIEKT TEKCTa;

* CAaMOCTOSITEILHO MCIIOJIH30BATh
HETIOCPECTBEHHOE HAOIIIOACHUE;

* CAMOCTOSITENBHO 0QOPMIIATH OTYET,
BKJIIOYAIOIIMI ONMHMCaHUE HAOJIOICHHUS,
€ro pe3yJIbTaTOB, BHIBOJIOB;

* BBITIOJIHATH TIOJIHOE KOMIUIEKCHOE
CpaBHEHHUE;

* BBITIOJTHATH CPABHEHUE TI0
aHaJIOTHH.

Pazoen IV. CoennHenus 13

XHMHYECKHX 3JIEMEHTOB

22 | CteneHb OKUCIIEHUS. 1
bunapHble coenrHeHus

23 | Okcuppl. Jletyuune 1

IIpeaMeTHbIE pe3yabTaThI
00y4eHus.

Yyamuics T0JKEH ymMems:

* MCMOJIb30BATH MPHU XapaKTEPUCTHUKE




BOAOPOJHBIC COCANHCHMA

24 | OcHoBaHUA 1

25 | Kucnotsl 1

26 | Conu KaK TpOU3BOJIHBIC 2

27 | KHCIIOT U OCHOBAHHUIA

28 | OCHOBHBIE KJIACCHI 1 Tepm.

JIUKTa

HEOPTaHWYECKUX BEIECTB AT

29 | AMopdHBIC 1 1
KPUCTaUIMYECKHE BEIIECTBA

30 | Yncreie BemecTBa 1 CMECHU 1

31 | MaccoBas 1 o0ObeMHas JI0JIs 1
KOMITOHEHTOB CMECH

32 | Pemenue 3amau u 1
BBITIOJIHCHHE YIIPaKHCHUH

33 | O6o061IEHHE U 1
CHCTEMaTHU3alUs 3HAHUI I10
Teme «CoeTMHEeHUA
XAMHYECKUX DJIEMEHTOBY

34 | KontponbHas pabota Ne 2 o 1

teme «CoennHeHns
XUMHUYECKUX DJIEMEHTOBY

BEILIECTB MOHATHUS: «CTENIEHb
OKHCJIEHUS», BAIIECHTHOCTBY, OKCUIBD,
«OCHOBAHUSD», ILEJI0UN»,
«Ka4eCTBEHHAsl PeaKIus»,
«UHJIUKATOP», «KUCIIOTHDY,
«KHUCIOPOICOACPIKAITUE KUCTOTBI»,
«OECKUCIOPOIHBIE KUCIOThI»,
«KUCJIOTHAS Cpefiay, «IIeJI0OUYHAs Cpeiay,
«HEUTpaJbHAA cpenay, «mkana pH»,
«conmy», «aMop(HbIE BEIIeCTBaY,
«KPUCTAIITUYECKUE BEIIECTBAY,
CKPUCTAIIMYECKAs PEIIETKA, «MOHHAS
KpUCTaJUIMYECKas pEeIIETKa», «aTOMHas
KpUCTAJUIMYECKas PELIETKAY,
«MOJIEKYJISIPHAS. KPUCTAIIINYECKAS
pElIeTKay, «MeTajuInyecKas
KpUCTAJUIMUECKas PEIIETKA», KCMECH;

* KJIacCU(ULUPOBATDH CIOMKHBIE
HEOPTraHWYECKUE BEILIECTBA 10 COCTABY
Ha OKCHU/JIbl, OCHOBAHUS, KUCIOTHI U
COJIM; OCHOBAHUS, KUCJIOTHI U COJIU TIO
PacTBOPUMOCTH B BOJE; KHCIIOTHI 10
OCHOBHOCTH U COJIEP>KAHHUIO KHCIIOPOAa;

* OIIPEAEIIATH IPUHAIIEKHOCTD
HEOPraHWYECKUX BEUIECTB K OJHOMY U3
M3YYEHHBIX KJIaCCOB (OKCHUBL, JIETYUHE
BOJIOPOJIHBIE COEIMHEHHUSI, OCHOBaHUS,
KHUCJIOTHI, COJIN) 110 (hopMyIIE;

* OIIMCBHIBATh CBOMCTBA OTAEIIBHBIX
MpeACTaBUTENEeH OKCUIOB (Ha MpUMepe
BOJIbI, YTJIEKUCIIOTO T'a3a, HEraleHOM
U3BECTH), JETYYUX BOJIOPOIHBIX
COEIMHEeHUM (Ha pUMepe
XJIOPOBOJOPOJA U aMMHAKa), OCHOBaHUI
(Ha mpuMepe THUJIPOKCUIOB HATPUS,
KaJIMS ¥ KJIbLIMs ), KUCJIOT (Ha MpUMEpe
CEpHOM KHUCIIOTHI) U coJiel (Ha mpumMepe
XJIOpHUIa HaTpusl, KapOOHATa KaJIbIHSI,
docdara kanpius);

* OIIPEACIIATh BAJICHTHOCTD U CTENEHB




OKHCJICHMS 3JIEMEHTOB B BEIIIECTBAX;

* COCTaBJIATh (POPMYIIBI OKCHJIOB,
OCHOBAHUM, KUCJIOT U COJICH 1O
BAJICHTHOCTSIM M CTCIIEHIM OKHMCJICHUS
AJIEMEHTOB, a TaK)Xe 3apsiiaM UOHOB,
YKa3aHHBIM B Ta0JIUIIE paCTBOPUMOCTH
KHUCJIOT, OCHOBAHMU U COJICH;

* COCTaBJIATh Ha3BaHMUS OKCHUJIOB,
OCHOBaHMH, KUCJIOT U COJICH;

* CpaBHUBATh BaJICHTHOCTb U CTETICHb
OKHCJICHMS, OKCUJIbI, OCHOBAHUS,
KHUCJIOTBI ¥ COJIM IO COCTaBYy;

* HCII0JI30BaTh TAOJHUITY
PACTBOPUMOCTH JIJIsl OPEICTICHUS
PacTBOPHUMOCTHU BEIIECTB;

* YCTaHABJIMBATh T€HETUYECKYIO
CBSI3b MEXK/1y OKCUIOM U THJIPOKCUIOM U
Ha00O0pOT; MPUUYNHHO-CIICACTBEHHbBIC
CBSI3U MEXK]Jly CTPOCHUEM aToOMa,
XAMHAYECKOH CBSI3bIO M THUIIOM
KPUCTAJTTMYECKON PEIIECTKH
XUMHYECKUX COCINMHCHMM;

* XapaKTepU30BaTh aTOMHbIE,
MOJIEKYJISIPHBIE, MOHHBIE METAJUIMUECKUE
KPUCTAJTMYECKUE PEILICTKU; CPELY
pacTBOpa C MOMOIIIBIO Kajbl pH;

* IPUBOJIUTH TPUMEPHI BEIIECTB C
Pa3HBIMHU TUTIAMU KPUCTAJUTMYECKON
pEIIeTKH;

* MPOBOJINTH HAOJIOICHUS 32
CBOMCTBaMH BEIICCTB U SIBJICHUSIMH,
MIPOUCXOIAIIUMHU C BEIECTBAMU;

* cOOJTI0/IaTh MpaBUJIa TEXHUKH
0€30MacHOCTH MPU NPOBEJICHUN
HaOJIIOIEHUH U OIBITOB;

* KICCJIEIOBAaTh CPEAY pacTBopa ¢
MTOMOIIBI0 UHUKATOPOB,;

* SKCIIEPUMEHTAIBHO Pa3INvaTh




KHUCJIOTBI U TIEJIOYH, MOJTb3YSICh
UHIUKAaTOPaMH;

* HCIIOJIb30BATh MPHU PEIICHUN
pPacYeTHBIX 3a7a4 MOHATHS «MacCoBas
JIOJIS DJIEMEHTA B BEIECTBEY, «KMACcCOBast
JIOJISI PACTBOPEHHOTO BEIIIECTBAY,
«00BEeMHas J10J1s ra3000pa3HOTo
BEII[ECTBAY;

* MPOBOJIUTH PACUETHI C
HCIIOJIL30BAHUEM IOHSITUI «MaccoBas
JIOJIS DJIEMEHTA B BEIECTBEY, «MACCOBast
JIOJISI PACTBOPEHHOTO BEILIECTBAY,
«00BEMHas J10J1s1 ra3000pa3HOTo
BEIIECTBAY.

MeTanpeameTHble pe3yJbTaThl
00y4eHusl.

VYyammiicss T0mKeH ymems.

* COCTaBJISITh HA OCHOBE TEKCTa
TaOJIUIIBI, B TOM YHCIIE C MPUMEHEHUEM
cpencts UKT;

* I10]] PYKOBOJICTBOM YUHUTEIISI
MIPOBOJIUTH OTIOCPEIOBAHHOE
HaOJII0/IEHNE;

* 110]1 PyKOBOJICTBOM YIUTESA
o(OPMIISATH OTUET, BKITFOUAFOTIIIHIMA
OTMCAaHME IKCIIEPUMEHTA, €T
PE3yNbTaTOB, BHIBOJIOB;

* OCYIIECTBIIATh HHAYKTHBHOE
06061eHre (0T CAMHUIHOTO
JIOCTOBEPHOT'O K 0011IEMY
BEPOSTHOCTHOMY ), TO €CTh OIPEACIISITh
oO1ue CyIecTBeHHbIE TPU3HAKH JIBYX H
6omee 00BEKTOB U (PUKCUPOBATH UX B
dbopmMe MOHATUS WK CY>KICHUS;

* OCYIIECTBIIATH JICTyKTUBHOE
000011eHre (MoABEICHUE €TUHUYHOTO
JIOCTOBEPHOTO IO/ 00IIIee




JIOCTOBEPHOE), TO €CTh AKTYaJIN3UPOBATH
TIOHSITHE WM CYXXIEHUE, U
OTOXKJIECTBIISTH C HUM
COOTBETCTBYIOIINE CYIIECTBEHHBIC
MIPU3HAKHU OJTHOTO UJIK 00Jiee OOBEKTOB;

* OIPEIENATh aCIEKT
KJIaCCU(UKAINH;

* OCYIIECTBIIATH KJIACCU(DUKAIINIO;

* 3HaTh ¥ UCIOJB30BaTh Pa3INYHBIC
(GhOpMBI TIPEICTABIICHUS
KJIaCCU(UKAIIUH.

Pazoen V. N3menenns,
NMPOUCXOAsIIINE ¢ BellleCTBAMU

12

35

duznyecKkue SIBICHUA.
Pa3nenenue cmeceit

36

XHUMHUYECKHE SIBJICHUS.
YcnoBus U NpU3HAKH
MPOTEKAHUS] XUMHUYECKUX
peakuuii

37

3aKOH COXPAHEHHUS MaCChI
BEIIECTB. XUMHUUECKHE
ypaBHEHUS

38

CocraBiieHuEe ypaBHEHUN
XAMUYECKUX PEAKIINI

39

PacyeTsl M0 XUMUUYECKUM
YpPaBHEHUSIM

40

Peakiuu pasznoxeHus.
[ToHsiTHE O CKOpOCTH
XAMUYECKOU PEaKINU 1
KaTajau3aTopax

41

Peakumu coeqnHeHUs.
[{enouku repexo10B

42

Peakuun 3amenienus. Psang
AKTHUBHOCTH METAJIJIOB

43

Peaknumn oomena. [IpaBuino
beproiue

44

Turmsr

IIpeameTHbIe pe3yJIbTATHI
00y4eHus.

VYyammiicss T0mKEH ymems.

* HCTIOJL30BATh MPU XaPAKTEPHUCTUKE
BCIIECTB MOHATHUS: «TUCTHILISAIINAS,
«TEPETOHKAY, «KPUCTAIIA3ZAIUS,
«BBITTAPUBAHKEY, KPUIBTPOBAHUEY,
«BO3TOHKA, WK CyOIUMAaItnsy,
«OTCTaWBaHHEY, KIICHTPU(DYTUPOBAHHE,
«XUMHYECKAs PEAKITHS», «XUMHUECKOE
YpaBHEHUEY, «PEAKIIUU COCTUHECHUSD,
«PEAKITNH PA3IOKEHUSN), «PEAKIIUU
00MeHay, «peaKluy 3aMeIICHUS,
«pEaAKUNH HEUTpAIN3aALUN»,
«OK30TEPMHUYECKUE PEAKITUNY,
(QHJIOTEPMHUUYECKHUE PEAKIII,
«pEaKIu TOPEHUS, «KATAIU3aTOPh»,
«(pepMEeHTBI», «K0OpATUMBIE PEAKLIUK,
«HEeoOpaTUMbIE PEaKIun,
«KATATUTHYECKUE PEAKITUNY,
«HEKATATUTHYECKUE PEAKITUNY, «PSI]T
AKTUBHOCTH METAJIIOBY, «TUAPOIIH3Y;

* YCTaHABJIUBATH MPUIMHHO-
CJICICTBEHHBIC CBSI3U MEXKTY
(bU3MYECKUMU CBOMCTBAMHU BEIIIECTB U




XAMHUYECKUX PEaKIUN
Ha MPUMEPE CBOMCTB BOJBI

45

O0o001IeH e "
CHUCTEMATH3AINAS 3HAHUH I10
TEME

46

KonTtponbsHas padora Ne 3 o
teme: «/3meHenus,
IPOUCXOISIINE C
BEIIIECTBAMID)

CI0COO0M pa3/ieNIeHHs CMECeH;

* 00BACHATH 3aKOH COXPaHEHMUSI
MAacchl BELIECTB C TOUKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHUS;

* COCTaBJIATH ypPAaBHEHUS
XUMHYECKUX PEAKLINNA HA OCHOBE 3aKOHA
COXPAHEHUSI MacChl BELIECTB;

* OIIMCBIBATH PEAKIMH C TOMOLIbIO
€CTECTBEHHOTO (PYCCKOTO MJIU POJIHOTO)
A3bIKA U SA3bIKA XUMHH,

* KJIacCU(UIUPOBATH XUMUUECKHE
peaKkiuy M0 YUCIy U COCTaBYy UCXOAHBIX
BELIECTB U MPOYKTOB PEaKIUU;
TerIoBoMy (G (PeKTy; HapaBICHHUIO
MPOTEKAHUS PEAKIINH; YIaCTHIO
KaTaJanu3aTopa;

* UCII0JIb30BATh TAOIUILY
PacTBOPUMOCTH JIJIsl OTIPEICTICHUS
BO3MOXKHOCTH MPOTEKAHUS PEaKIUit
0OMEHa; 3NIEKTPOXUMHUYECKHUI pAJT
HaNpsDKEHUH (aKTUBHOCTH) METAJIOB
JUISL ONIPEJIEIIEHNS BOBMOXKHOCTHU
MPOTEKAHUS PEAKINI MEXAY METallJIaMH
¥ BOJIHBIMH PacCTBOpPaMH KUCIIOT U
coJIei;

* HaOJIIO/1aTh U ONUCHIBATh MPU3HAKU
U YCJIOBUSI TEUCHHS] XUMUYECKHUX
peaxiuii, 1enaTh BEIBOJIBI HA OCHOBAHUU
a”Hain3a HaOIroIeHUi 3a
HKCIIEPUMEHTOM;

* IPOBOJIUTH PACUETHI I10
XUMHUYECKUM YpaBHEHHUSAM Ha
HAXO0XJICHNUE KOJIMYECTBA, MACChI MU
o0beMa MPOIyKTa peakiuu 1Mo
KOJIMYECTBY, Macce Wi 00beMy
UCXOIHOTO BEIIECTBA; C
MCIIOJIb30BAaHUEM TIOHATHUS «JI0JISD»,
KOTJIa UICXO/THOE BEIIECTBO JIaHO B BUJIC




pacTBOpa C 3aJaHHOM MACCOBOM JOJIEH
PaCTBOPEHHOIO BEIIECTBA WIIH
COAEPKUT OIMPEIACICHHYIO JOJIIO
MIPUMECEN.

MeTanpeaMeTHble pe3yJbTATHI
00y4eHuUsl.

Yyamuiics 10JDKEH ymems:

* COCTaBJISITh HA OCHOBE TEKCTa
CXEMBI, B TOM YHCJIE C TPUMEHECHUEM
cpencts UKT;

* CaMOCTOSTEIBHO OPOPMIIATH OTUET,
BKJIIOYAIOIINHN ONMCAaHUE DKCIIEPUMEHTA,
€ro pe3yJabTaToB, BHIBOJIOB;

* UCIIOJIb30BaTh TAKOUW BUJI
MBICIICHHOTO (MJI€aIbHOTIO0)
MO/JICJIUPOBAaHUS, KaK 3HAKOBOE
MOJIeTUpOBaHue (Ha IpUMepe
YpaBHEHUN XUMUYECKUX PEaAKIIHil);

* pa3u4aTh 00BEM M COJICPKAHNE
TIOHSTHUH;

* pa3nuyaTh POJIOBOE U BUJIOBOE
TIOHSITHS,

* OCYILIECTBJIATH POJIOBUIOBOE
ONPEAECTICHUE TOHATHIA.

Pazoen «llpakmuxym 1.
Ilpocmeiiwiue onepayuu c
eeuiecmeomy.

IIpeameTHbIe pe3yJIbTATHI
00y4eHusl.

Yuammics 10JKEH ymems:

* oOpamatecs ¢ 1abopaTOPHBIM
000py/10BaHUEM U HarpeBaTeIbHBIMU
puOOpaMu B COOTBETCTBUU C
MpaBWJIaMH TEXHUKHU 0€30MacHOCTH;

* BBIMIOJIHSITH TPOCTEUIINE TPUEMBI
paboThI ¢ TaOOPATOPHBIM
o0opyaoBaHUEM: 1a00OPATOPHBIM
ITATUBOM; CIIUPTOBKOM;




* HaOJIFOJIaTh 3a CBOMCTBAMU BEILECTB
U SIBJICHUSIMU, TIPOUCXOISIIIIUMU C
BEILIECTBAMU;

* OIMCBHIBATH XUMUYECKHUI
AKCIEPUMEHT C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MUJIU POJIHOTO)
SI3BIKA U SI3bIKA XUMUH;

* JIeJIaTh BBIBOJIBI 10 pe3yJibTaTaM
MPOBEJICHHOIO SKCIIEPUMEHTA,

* TOTOBUTH PACTBOPHI C
OIIPEICIIEHHOW MAacCCOBOM J0JIEN
PacTBOPEHHOI'O BEIIECTBA;

* IPUTOTOBUTH PACTBOP U PaCCUUTATh
MacCCOBYIO JOJII0 pACTBOPEHHOTO B HEM
BCIIIECTBA.

MeTanpeaMeTHbIe pe3yJbTaThI
00y4eHusl.

Yuammics 10JKEH ymems
CaMOCTOSITEJIbHO UCIO0JIb30BaTh
OTIOCPEIOBAaHHOE HAOII0ACHHUE.

Pazoen VI llpaktukym 1.
«IIpocreiimue onepanuu ¢
BELLIECTBOM»

47 | Tlpaktraeckas padora Ne 1.
3HAKOMCTBO C JIa0OpaTOPHBIM
obopynoBanueM. [Ipasuna Th

48 | [IpakTraeckas padorta Ne 2
«[Ipu3HaKu XUMHUYIECKHIX
peaKiuii

49 | TlpakTraeckast padora Ne 3
«IIpuroroBnenne pactsopa ¢
3aJITaHHOM MacCOBOM JoJieH
PAaCTBOPEHHOTO BEILIECTBA»

IIpeameTHbIe pe3yJIbTATHI
00y4eHusl.

VYyamumiics T0mKeH ymems:

* oOpamatecs ¢ 1abopaTOPHBIM
000pyZI0BaHUEM U HarpeBaTeIbHBIMU
puOOpamMu B COOTBETCTBUU C
MpaBWJIaMH TEXHUKU 0€30MMacHOCTH;

* BBINIOJIHSITh IPOCTEUIINE TPUEMBI
paboThI ¢ TaOOPATOPHBIM
o0opynoBaHuEM: 1a00PATOPHBIM
WITATUBOM; CIIUPTOBKOM;

» HaOIrOIATh 32 CBOMCTBAMU BEIIECTB
U SIBJICHUSIMU, IPOUCXOISIIIIIMU C
BEILIECTBAMU,;

* OMKCHIBATh XUMUYECKUH
AKCTIIEPUMEHT C ITOMOIIIBIO




€CTECTBEHHOTO (PYCCKOTO WUJIU POJIHOTO)
A3bIKA U A3bIKA XUMUH;

* IeNIaTh BBIBOJIBI 110 pe3yibTaTaM
IIPOBEICHHOIO SKCIIEPUMEHTA;

* TOTOBUTH PAaCTBOPHI C
ONPEIEIICHHOW MacCOBOM J10JIEN
pPacTBOPEHHOI'O BELIECTBA;

* IPUTOTOBUTH PACTBOP U PACCUUTATh
MacCOBYIO JIOJIFO pACTBOPEHHOTO B HEM
BEILECTBA.

MeTanpeaMeTHbIe Pe3yJbTaThl
00y4eHusl.

VYyammiics T0IKEH ymems
CaMOCTOSITEIIHO UCIIOIb30BaTh
OTIOCPEIOBaHHOE HAOIIOACHHUE.

Pa3zoen VII. PacTBopeHnue. 14

PacTBopsbl. CBoOlicTBa pacTBOPOB

3J1eKTPOJINTOB

50 | DnexTpoauTHYeCKas 1
JTUCCOIIHAITHS

51 | OcHOBHBIE TIOJIOKEHUS 1
Teopun /]

52 | NoHHbIe ypaBHEHHUS 1

53 | Kucnotsl B cBeTe 2

54 | snexTponuTHYECKOI
JTUCCOIIHAITIH, UX
KJaccu(ukanums, CBOMCTBA

55 | OcHoBanus B cBeTe TO/I; nx 2

56 | knaccugukamus, cBoiicTBa

57 | Oxcuapl, X Kiaccudpukaus, 1
CBOMCTBA

58 | Comu 1
B cBeTe TO/I, ux cBoiicTBa

59 | 'eneTnyeckas CBSI3b MEXKIY 1

KjIaCCaMH HCOPraHU4YCCKHX
BCIICCTB

IIpeaMeTHBIE pe3yabTaThI
00y4eHusl.

VYyammiicss T0mKEH ymems:

* MCIIOJIb30BATh IIPU XapaKTEPUCTUKE
MIpeBpAaIICHUN BEIIECTB MOHATHUS:
«PaCTBOPY, «IIICKTPOTUTHYECKAS
JIMCCOLUALIUS, «TIEKTPOTIUTHI,
CHEDJICKTPOJIUTHI», «CTETICHb
JIMCCOIIHAIINNY, «CHUIbHBIE
AICKTPOIUTBDY, «CIIA0BIC AJICKTPOITUTHDY,
«KaTHOHBI», KAaHUOHBI», «KUCIIOTBI»,
«OCHOBAHHSY, «COIN», KAOHHBIC
peaKIun», KHECOJIe00pa3yrolre
OKCHJIBI», «COJe00pa3yIoIInue OKCHJIBIY,
«OCHOBHBIE OKCUJIBI», KKHUCIIOTHBIC
OKCHUJIbI», «CPEIHUE COJTNY, KKUCIIbIC
COJIN», «OCHOBHBIE COJIN,
«TEHETUYECKUM P, KOKUCITUTEIIHHO-
BOCCTAHOBUTEJIbHBIC PEAKIINIY,
«OKHUCIIUTENDY, «BOCCTAHOBUTEIIDY,




60

O06o0061eHue u
CUCTEMAaTHU3alMsl 3HAaHUH 110
teme «PacTtBopenue.
PactBopsl. CBoiicTBa
pPacTBOPOB DJEKTPOIUTOBY.
[TpoBepounas pabota

61 | OKucIUTENHHO-
BOCCTAaHOBUTEJIHHBIC PEAKITUN

62 | YopakHeHUs B COCTaBJICHUU
OKHUCJIUTEIIHFHO-
BOCCTAHOBUTEIBHBIX PEaKIIUi

63 | CBoiicTBa MPOCTHIX BEIIECTB —

METaJIJIOB M HEMETAIIIIOB,
KHCJIOT, coJieii B cBeTe OBP

«OKHUCJIEHUE», «BOCCTAHOBIICHUEY;

* ONKCHIBATh PACTBOPEHUE KaK
(UBUKO-XUMHUYECKHH MPOIECC;

* WUUTIOCTPUPOBATH TPUMEpPaAMHU
OCHOBHBIE TOJIOKEHHUS TEOPUU
ANEKTPOJIMTUUECKON JUCCOIUALINY;
T€HETUYECKYIO B3aUMOCBSI3b MEKIY
BEIECTBAMH (IIPOCTOE BEIIECTBO —
OKCHUJT — TUIPOKCH]I — COJIb);

* XapaKkTepu30BaTh 00IIKE
XUMHYECKUE CBOMCTBA KHCIOTHBIX U
OCHOBHBIX OKCUOB, KHCIIOT, OCHOBaHUH
Y COJIEH C MO3ULIUK TeOpUHn
AIEKTPOJIUTUYECKON JUCCOIUALINY;
CYIIHOCTb JICKTPOJIUTUUECKOM
JICCOLMAIINY BEILIECTB C KOBAJIECHTHOM
MOJIIPHOM U HOHHOM XUMHUYECKOU
CBSI3bI0; CYIIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN;

* IPUBOAUTH IPUMEPHI PEAKIUH,
MOATBEPAKAAIOIINX XUMUYECKUE
CBOMCTBA KUCJIOTHBIX U OCHOBHBIX
OKCHJIOB, KHCJIOT, OCHOBAaHUM U COJICH;
CYILIECTBOBAHHUE B3aUMOCBSI3U MEXK]Y
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX
BEILIECTB;

* KJTaCCU(UIIUPOBATH XUMUUYECKHE
pEeaKIuu Mo «M3MEHEHUIO CTeleHEeN
OKHCJICHHUSI DJIEMEHTOB, 00Pa3yIOIINX
pearupyronme BelecTBay;

* COCTaBJISITh YPAaBHEHUS
AIEKTPOTUTUIECKON JTUCCOIIUAIINHT
KHCJIOT, OCHOBAHUM M COJICH;
MOJIEKYJISIpHBIE, TIOJIHBIE U
COKpAIICHHbIE NOHHBIE YPaBHEHUS
pEeaKIui ¢ y4acTHUEM BJIEKTPOJIUTOB;
YpaBHEHUSI OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIX PEaAKIUH,




UCIIOJIb3YS METO/I SJIEKTPOHHOIO
OaslaHca; ypaBHEHUS PeaKluid,
COOTBETCTBYIOIIUX
MOCJIEA0BATEILHOCTH (KIICTTOYKE)
MpEBpaIEHU HEOPTraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIaCCOB;

* OMPECIIATh OKUCIUTEND U
BOCCTaHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHUE B OKUCIIUTEIIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUAX;

* YCTaHABIUBATh IPUYHMHHO-
CJIEZICTBEHHBIE CBSI3H: KJIACC BEIIECTBA —
XUMHYECKUE CBOMCTBA BELIECTBA;
HaOJII0/1aTh U ONUCHIBATH PEAKIIUU
MEK]Ty DJIEKTPOJIUTAMU C TTIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO MM POJHOTO)
S3BIKA U SI3bIKA XUMUU;

* MPOBOJNTH OIIBITHI,
MOATBEPKAAIOIINE XUMUYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKHUX BEIIECTB.

MeTtanpeaMeTHbIe pe3yJbTAThI
00y4eHus.

Yuammics 10JKEH ymems:

* ieNaTh MOMETKH, BBITTUCKH,
IUTUPOBAHHUE TEKCTA;

* COCTaBJISITh JOKJIAT,

* COCTaBJISITh HA OCHOBE TEKCTA
rpaduky, B TOM YKCIIE C MPUMEHEHHEM
cpencts UKT;

* BJIQJICTh TAKUM BUJOM U3JIOKECHUS
TEKCTA, KaK PaCCyX ICHHUE;

* HUCIIOJIL30BATh TAKOU BUJT
MBICJIEHHOTO (M€aJIbHOIO)
MO/JICJIUPOBAHUS, KaK 3HAKOBOE
MOJIeTUpoBaHue (Ha IpuMepe
YPaBHEHUM peaKIUi JUCCOLUALINH,




VMOHHBIX YPAaBHEHUH PEaKLIMi,
MOJIypEAKLUI OKUCIICHU-
BOCCTAHOBJICHMUS);

* pazInyaTh KOMIOHEHTBI
JIOKa3aTesIbcTBa (TE€3HUC, ApIYMEHTHI U
dbopMy T0Ka3aTeabCTBA);

* OCYILECTBIIATH NIPSIMOE
MHIYKTUBHOE J10Ka3aTeIbCTBO.

Pazoen V1II. IlpakTukym 2.
«CBoiicTBa pacTBOpOB
IJIEKTPOJIUTOBY»

64 | IIpakTrdeckas padbota Ne 4.
Pemenne
HKCIIEPUMEHTAIBHBIX 33]1a4

IIpeaMeTHbIE pe3yabTaThl
00y4eHus.

Yuammics 10JDKEH ymems:

* oOpamiaThcs ¢ 1a00paTOPHBIM
000pyZI0OBaHUEM U HarpeBaTeIbHBIMU
puOOpaMu B COOTBETCTBUU C
MpaBUIaMu TEXHUKHU 0€30MacHOCTH;

* BBITMIOJIHSITH TPOCTEHIIINE TTPUEMBI
oOpateHus ¢ J1abopaTOpHbIM
o0opynoBaHuEM: 1a0OPATOPHBIM
ITaTUBOM, CIIMPTOBKOM;

* HaOJI0/IaTh 32 CBOWCTBAMU BEIIECTB
U SIBJICHUSIMU, IPOUCXOISIIIIUMU C
BEILIECTBAMU,;

* OMKUCHIBATh XUMUYECKUI
AKCIEPUMEHT C TOMOUIBIO
€CTEeCTBEHHOTO (PYCCKOTO MJIH POJIHOTO)
SI3bIKA U SI3bIKA XUMUM;

* IeJIaTh BBIBOJIBI 10 pe3yJibTaTaM
MPOBEJIEHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJbTAThI
00y4eHus.

Yyamuics T0JKEH ymMems:

* ONIPECIIATh, UCXOIS U3 YICOHOU
3aa4i, HEOOXOIUMOCTD
HEIOCPEICTBEHHOTO MJTH
OTIOCPEIOBAHHOTO HAOJFOICHNS,

* CaMOCTOSITEIBHO (DOPMUPOBATH
MporpamMmy SKCTIIEPUMEHTA.




Peseps
(IToBTOpenue, uroronas
KOHTpOJIbHAs paboTa)

65
66

O0o001IeHNE U
cucTeMaTu3alus 3HaHUH 110
Kypcy 8 Ki1acca, perueHue
pacyeTHBIX 3a7a4

67

HToroBast KOHTPOJIbHAS
pabota

68

AHaJIN3 UTOTOBOM
KOHTPOJIbHOM paOOTBHI.
Koppekuus 3HaHui.

HUTOI'O:

68
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