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Pa6ouas nporpamma no xumuu ®I'oC

8 kJacce
(2 yaca B HeneI0)

IHosicHUTEABLHASA 3AIIMCKA

Pabouas mporpamma yaeOHOTO Kypca o XuMuH Ui 8 kiacca padpadorana Ha ocHoBe PI'OC, Ha Oaze
POrpaMMBIOCHOBHOTO 00I1ero oopa3zoBanusi 1o xuMun (6a30BbIi ypoBeHb) U aBTOpcKkoi mporpammbl O.C.
I'abpuensna, Kymosoii «IIporpamma ocHOBHOTO 00mIero oOpasoBanus mo xumun.8-9kmaccy. [lporpamma
OpUEHTHpOBaHa Ha ucnojb3oBanue ydeOHmka: O.C T'abpuernsH Xumus. 8§  kjacc: y4eOHHK AJis
00111e00pa3oBaTeNbHBIX YupekaeHu. - Mocksa: «JIpoday, ; pekomennoBannoro MO P® u umerorierocs
B MIEPEYHE YTBEP)KACHHBIX YIEOHHKOB 1 IporpamMM Ha 2022-2023y4eOHbIi TOI.

Peanuzamust mporpaMmbl OCYIIECTBISIETCS TPH Hcmodb3oBaHuu Y MK O.C. T'abpuensina, ydeOHUKA
«Xumus 8 xiace» (aBrop O.C.IN'abpuensn ), «Ipoday .

[Tporpamma paccuntanana 704acoB(2 yaca B HEZENIO), B TOM YHCIICHAa KOHTPOJIbHBIE pabOTHI —
44acoB, MpaKTUYECKUE pabOThI — 7/ YacOB, KOTOPBIE PACIIPEIEICHBI TI0 COOTBETCTBYIOIIUM TEMaM.

@OenepanbHblil 0a3uCHBIN y4eOHBIM MiaH A 00pa3oBaTeNbHBIX yupexjaeHuil Poccuiickoit ®eneparuun
MpeAyCMaTpruBaeT 00s3aTEIbHOE U3yUYeHNEe XUMHUH Ha 0a30BOM YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus B
o6beme 70 gacoB ( 2 yaca B HEZICIIIO)



HJIaHI/IpyeMI)Ie pe3yJabTaTbl 0CBOCHUA yqeﬁnoro nmpeamMerTa

|.J/In9HOCTHBIMH pe3y/ibTaTaMM U3y4eHUs peaMeTa « XUMUs» B 8 Kilacce SIBISIOTCS CIETYIOUINe
YMEHUSL:

v

v

AN

OCO3HAaBaTh €JMHCTBO U IIEJIOCTHOCTh OKPYKAIOMIETO MHPA, BO3MOXXHOCTH €ro
MMO3HABAEMOCTH ¥ OOBSCHUMOCTH Ha OCHOBE JOCTI)KCHUH HAYKH,

MTOCTETICHHO BBICTPAMBAaTh COOCTBEHHOE IIETIOCTHOE MHUPOBO33PEHHE: OCO3HABATH MMOTPEOHOCTh U
TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCJIC U B paAMKaX CAaMOCTOSITEIILHOM JEATEIIbHOCTH BHE
IIKOJIBI;

OIICHUBATH )KU3HCHHBLIC CI/ITyaIII/II/I C TOYKHN 3p€HI/I$[ 6630H&CHOF0 06pa3a KHN3HU U COXpaHCHI/IH
3I0POBBSI;

OIICHUBATH BKOHOFI/I‘IGCKI/Iﬁ pI/ICK BSaI/IMOOTHOHIeHI/II\/’I YCJIOBCKA U HpHpOI[I)I.

@OpMHpOBaTB DKOJIOTUYECKOE€ MBIIIJICHUC: yMeHI/Ie OLCHUBATH CBOIO ACATCIBHOCTD U HOCTyHKI/I
JPYTUX JIIOJIeN C TOYKU 3PEHUs COXPaHEHMsSI OKpPYXKAIOIIe cpe/ibl- FapaHTa >KU3HU U OJIaronorydust
JIIoJieH Ha 3eMIIe.

Il.MeTanpeaMeTHbIMHU pe3yabTaTaMUHU3YUEHHUS] Kypca «XHUMHUS» sBIgeTcs (GOpMUPOBAHHE
yHHUBepcalbHbIXy4eOHbIXAeHCTBUI(Y Y []).

V' PezynamuenvieY YT

CaMOCTOSITENIbHO OOHapyXuBaTh W (DOPMYTUPOBATH YUEOHYIO MPOOIEMY, OTIPELISTh 1Ie]Tb
y4eOHOH JesATeTLHOCTH;

BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEMBI, 0CO3HABATh KOHEYHBIH pE3ybTaT, BRIOUPATh U3
MPEUIOKEHHBIX U MCKATh CAMOCTOSITEIILHO CPECTBA JOCTHKEHHS 1SN,

COCTaBIATh (MHIMBHIYAJbHO WM B TPYIIE) IUIAH PELICHHUS MPOOJIEMBI;

PaGorasi moraHy, CBEpSTh CBOM JCHCTBHS C IENBIO |, IPU HEOOXOTUMOCTH, UCTIPABIISATh OIIMOKH
CaMOCTOSITEIIHHO;

B nuanore ¢ yauTeneM COBEPIIEHCTBOBATh CaMOCTOSTEIILHO BEIPAOOTAHHBIC KPUTEPUH OIICHKH.

IIKOIBEHUK MOJYYNAT BO3MOKHOCTh HAYIUTHCS:

R/
L X4
R/
L X4

R/
L X4

CaMOCTOSITEIBHO CTABUTh HOBBIC YUCOHBIC IICJIH U 3a/1a4H;

CaMOCTOSITEIBHO CTPOMTh KU3HEHHBIC IIJIAHBI BO BPEMEHHOM IMEPCIICKTUBE,;

IIPH TUIAHUPOBAHUH JOCTH)KCHHS LIEJICH CAMOCTOSATEIBHO U a/ICKBAaTHO YIUTHIBAThH YCIOBHUS U
CPEICTBA UX JOCTHIKCHUS,

BBIJICIIATh AJIbTEPHATHBHBICCIIOCOOBI JIOCTHIKCHHSI 1IEJIM M BbIOMpaTh Harboee 3pEKTUBHBIH
CII0CO0;

aJICKBaTHO OI[CHUBATh CBOM BO3MOYKHOCTH JIOCTHIKCHHUS LI ONPEaCIEHHOM CII0KHOCTH B
pa3auYHbIX chepax caMOCTOSATEIBHOMN IeATEeIbHOCTH.

Ilo3nasamenvuoie YY/I[:

aHaAJIM3UPOBaTh, CPaBHHUBATh, KiIaccuPpUIMpoBaTh W 0000MIATH (DAKTHI U SIBICHUS, a TAKKE
BBISBJISITh IPUYMHBI U CIIEJCTBUS MPOCTHIX SIBJICHUI,

OCYILIECTBJIATh CpaBHEHHE, KilacCU(UKAIMIO, CaMOCTOSTENLHO BHIOMpPAs OCHOBAHUS U KPUTEPHUH
JUIS YKa3aHHBIX JJOTUYECKHUX OTEepPALINii;

CTPOUTH JIOTUYECKOE PACCYKJICHHUE, BKIIOYAIOIIEE YCTAHOBIEHUE TPUUMHHO-CIIEACTBEHHBIX CBSI3EH;
CO3/1aBaTh CXeMAaTUYECKUE MOJIENH C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa;
COCTABJIATh TE3KCHI, PA3INYHBIC BU/IBI TNIAHOB(IIPOCTBIX, CIIOKHBIXH T.I1.);

peoOpa3oBbIBaTh WHPOPMAILIMION3 OJHOTO BHJA B APYrod(TaliuIly B TEKCT U TIp.);

YMETh ONIPCACIIATL BO3MOKHBIC UCTOYHUKHA HCO6XOI(I/IMBIX CBEJICHUI, MMPOU3BOANUTH ITOUCK
HH(bOpMaLIHH, AHAJIIM3UPOBATH U OLICHHUBATH ec JOCTOBCPHOCTD.



IITKOJbHUK MOJYYUT BO3ZMOKHOCTh HAYYUThCS:

OCYIIIECTBIISATh PACIIUPEHHBIN MOUCKUH(DOPMAIIMH C HCIIOJIB30BAHHEM PECYPCOB OMOIHUOTEK U
NHurepHera;

CO37aBaTh MOJICIT M CXEMBI JJIsl PEIICHUS 3a7a4, OCYIIECTBIISISI BBIOOp Hamboliee F3pEKTUBHBIX
CIIOCOOOB PEIICHUS 33/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHH;

yYCTaHABIIMBATh B3aMMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHH, SIBICHUM, ITPOLIECCOB;
Y4aCTBOBATbB MPOEKTHO-UCCIEN0BATEIBCKON AEATEIbHOCTH;

CTPOUTH JIOTHYECKOE PACCYKICHUE, BKIIOYAIONIEE YCTAHOBICHUE TPUUMHHO-CIICICTBEHHBIX
CBsI3€;

OOBSICHSICT SIBJICHHUSI, ITPOIIECCHI, CBS3H U OTHOIICHUS ,BBISBIISIEMBIC B X0JI€ MCCIICIOBAHUS,
CTaBUTH MPOOJIEMY, ApTYMEHTHUPOBATh €€ aKTyaJbHOCTb;

CaMOCTOSITEIHLHO MPOBOJIUTH MCCIIEIOBAHNE Ha OCHOBE MPUMEHEHHSI METOI0B HAOIIOICHUS U
SKCIIEPUMEHTA.
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v Kommynuxamuenwvie YY/I:

*  cOOJIOJTaCT HOPMBI ITyOTMYHOM pEeYH U PETJIAMEHT B MOHOJIOTE€ U TUCKYCCHUH;

* TOJIB3YeTCS aJCKBATHBIMH PEUYEBBHIMH KJIHMIIEC B MOHOJIOre (TyOJHYHOM BBICTYILICHHH),
JMAJIoTe, JUCKYCCHUH,

*  dopmynupyeT COOCTBEHHOE MHEHHUE U TIO3UIINIO, apTYMEHTUPYET HX;

*  KOOPJWHHUPYET CBOIO IMO3HIIHIO C IMO3UIUAMU TApTHEPOB B COTPYTHUYCCTBE ITPH BHIPAOOTKE
o011ero;

*  YCTaHABJIMBACT M CPABHUBACT Pa3HbIC TOUKH 3PEHHS, MIPEKAC UYEMIPUHUMATH PEIICHUS U JIeJIaTh
BBIOOD;

* CIIOPHT W OTCTaWBAaET CBOIO MO3UIIMIO HE BPKICOHBIM ISl OMIMIOHEHTOB 00paszoM;

* OCYIIECTBJISIET B3aWMHBIA KOHTPOJIb W OKa3blBa€T B COTPYJHHUYECTBE HEOOXOIMMYIO
B3aMMOTIOMOIITb;

* OpPraHM30BBIBACT WIUIAHUPYET Y4eOHOE COTPYTHUYECTBO C YUHTEIEM W CBEPCTHHKAMU,

*  ONpeaessITh NN ¥ QYHKIIMKA YYaCTHUKOB, CIIOCOOBI B3aMMOICHCTBUS; IJIAHUPOBATH
o0muecmocoOb! paboTHI;

* yMeeT paboTaTh B TpymHIe — YCTaHaBIMBaeT pabouyue OTHOIICHUS, dPPEKTUBHO
COTPYIHUYAET M CITIOCOOCTBYET MPOJYKTUBHOMN KOOTIEpAIIMH; HHTETPUPYETCS B TPYIITYCBEPCTHUKOB
Y CTPOHUT MPOIYKTUBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMUHB3POCIIBIMH;

*  YYUTHIBATh Pa3HBIEMHEHHS M WHTEPECHl U OOOCHOBBIBATh COOCTBEHHYIO TO3HIIHIO.

HIKOIbHUK NOTYYUT BOSMOKHOCTh HAYUUTHCS:

% MPOJYKTUBHO pa3peniaTh KOHPIUKTHI HA OCHOBE y4€Ta HHTEPECOB M MO3HIIMNA BCEX YYaCTHHKOB,
MTOMCKA U OIIEHKH aJIbTEPHATUBHBIX CIIOCOO0B pa3pelieHus KOH(PJIUKTOB,

% JIOTOBApUBATHCS U MPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOM JCATEIBHOCTH, B TOM YHCIIC B
CUTYaIIH CTOJIKHOBEHHS HHTEPECOB;

% Oparb Ha ceOs MHUIMATUBY B OPTraHU3aI[K COBMECTHOTO JCHCTBUS (I€TI0BOE JTUAEPCTRO);

%* BJaJIeTh MOHOJIOTHYECKOM U IHAJTOTrMIECKON (I)OpMaMI/I peuu B COOTBCTCTBHUU C T'PAMMATUYICCKUMHU U
CHUHTAaKCUYCCKUMHU HOPMAMHU POJHOTO A3bIKA,

%* CJI€O0BaTh MOPAJIbHO-3THYCCKUM U IICUXOJOTHYCCKUM INPUHIOHUIIaM 06H_ICHI/I$I " COTPYAHHUYCCTBA HA

OCHOBC YBAKHUTCJIIBHOI'O OTHOLICHUS K napTHépaM, BHUMAHUA K JIMYHOCTU APYTroOro, aACKBATHOT'O

MCKIIMIHOCTHOT'O BOCIIPUATHA, TOTOBHOCTHU aJICKBATHO PEarupoBaTh Ha HYXK/bI APYTUX, B YaCTHOCTHU

OKa3bIBaTh MOMOLIb U SMOIIHMOHAJIBHYIO IO AJACPIKKY napTHépaM B IIponecce NOCTUKCHUS 06H_ICI>'I

LI COBMECTHOM AEATEIbHOCTH.

I11. IlpeameTHBIMHU pe3yJbTaTaAMHU U3YyUCHUS MIPEIMETa SBIISIOTCS CIEIYIOIINE YMEHHUS:
v/ 0CO3HAHHE POJIH BELIECTB: OMPEIEISITH POJIb PA3INYHBIX BEIIECTB B IPUPOJIE U TEXHHUKE; OOBICHSTH
POJIb BELIECTB B UX KPYTOBOPOTE;



v paccMOTpEeHHE XUMHUYECKUX MPOLIECCOB: MPUBOIUTH IPUMEPHI XUMUYECKUX MPOIIECCOB B IPUPOIE;
HAXOJUTb YEPThl, CBUIETENILCTBYIONINE 00 00X NPU3HAKAX XUMUYECKUX IIPOLIECCOB U UX
pa3Inuusx;

v’ UCHOJIL30BaHUE XUMHYECKHUX 3HAHUHN B OBITY: OOBSICHATH 3HAYECHHE BEIIECTB B )KU3HU U XO3SHCTBE
YEJIOBEKa;

v’ 0OBSCHSTH MUp C TOYKH 3PEHUS XUMUU: [IEPEUUCIIATH OTIINYMTEIbHBIE CBOUCTBA
XMMUYECKUXBEUIECTB; PA3IM4aTh OCHOBHBIE XMMUUYECKHE IPOLECCHI; ONPENEIIATh OCHOBHBIE KIIACCHI
HEOPraHWYECKHUX BEIECTB; IOHUMATh CMBICII XUMUYECKUX TEPMHUHOB;

v/ OBJIajleHHE OCHOBaMH METOJIOB MO3HAHMS, XapaKTEPHBIX JUIl €CTECTBEHHBIX HAYK XapaKkTepU30BaTh
METO/1bl XUMUYECKON HayKu(Ha0I0IeHIE, CPaBHEHHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B
MO3HAHUU TPUPOIbI; TPOBOJAUTH XMMUUECKUE OIIBITHI U SKCIIEPUMEHTBI U OOBSACHATH UX
pe3ynbTaThl;

v yMeHHE OIIEHUBATH MOBEIEHHE YEJIOBEKA C TOYKU 3PEHHS XMMUYECKOHN GE30aCHOCTH TI0
OTHOIIEHHUIO K UEJIOBEKY U MPUPOJIE. UCITIOIb30BaTh 3HAHUS XUMUU IPU COOJIIO/IEHUY TPABUIT
HCI0JIb30BaHUAOBITOBBIX XUMUYECKUX MIPETIAPATOB; pa3InyaTh OMACHbIE U OE€30MaCHbIE BEIIECTBA.



COJAEPKAHUE YYEBHOT O ITIPEIMETA
Conep:xaHue TeM yuyeoHoro kypca xumun 8 kiacca (70 yacoB, 2 yaca B HeJ1eJI10)
BBenenue
XHUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

IloHsTHE O XUMHUYECKOM DJIEMEHTE U (bopMax €T0 CYHICCTBOBAHMA: CBO6OJIHI)IX aToMax, NpoCThIX U
CJIOXXHBIX BEUICCTBAX.

[IpeBpaienus Bemects. OTIMYNE XUMUYECKUX PEAKINI OT (PU3NUYECKUX ABJIEHUH. POJb XUMuuM B :KU3HU
yenoBeka. Xemoduuus u xemopoous.

KpaTkue cBeaenust u3 ucTopun BOSHUKHOBEHUS U pa3BuTHs xumuu. [lepuon anxumun. [lonstue o ¢pu-
nocopckoM kamHe. Xumust B XV B. Pazputue xumun Ha Pycu. Poib 0TeuecTBEHHBIX YUEHBIX B
CTaHOBJIEHUU XUMUYecKoi Haykun — paboTel M. B. JlomonocoBa, A. M. bytneposa, /. 1. Menneneesa.

XuMHUYecKasi CHMBOJIMKA. 3JHAKM XUMHUYECKUX AJIEMEHTOB M ITPOUCXOKJIECHUE NX HA3BAHUN. X UMUYECKHE
dhopmynsl. Manekcs u kodduimentsl. OTHOCUTETBHBIE aTOMHAS M MOJISKYJISIpHast Macchl. Pacuer
MacCOBOM JIOJIM XMMHUYECKOTO JIEMEHTa 1Mo (popMyJie BeIlIecTBa.

[Tepuoanueckas cuctema XumMudeckux 3nemeHToB J[. Y. MennaeneeBa, ee cTpyKTypa: Majibie ¥ OOJIbIIHE
TIePUO/IbI, TPYIIIBI U MOATPYIIHI (TJ1aBHAs M obouHas). [lepuoandeckas cuctema Kak ClpaBOYHOE TTocoOure
JUIS TIOJTyYEHUS CBEJICHUM 0 XUMUUYECKUX dJI€MEHTaX.

Pacuernsblie 3agaun. 1. Haxox1eHre OTHOCUTEILHONW MOJIEKYJISIPHOM MacChl BEUIECTBA MO0 €r0 XUMUYECKOM
dbopmyse. 2. BerunciaeHne MacCOBOM IO XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110 €r0
dhopmyne 3.*YcranoBineHnue npocrenieid (GopMyITbl BEIIECTBA IO MACCOBBIM JIOJISIM.

Jemoncrpanus.* Koyekiuu npeaMeToB — GU3NYECKUX TN U U3JICTHIA U3 IPOCTBIX M CII0KHBIX BEIIECTB
(UTFOMUHUS U CTEKJIA).

Tema 1. AToMBbI XHMHYECKHX 3JIEMEHTOB

ATOMBI Kak cbopMa CyICCTBOBAHUS XUMHUYCCKUX 3JICMCHTOB. OcHOBHEBIE CBCACHUA O CTPOCHUHU aTOMOB.
HOK&S&TGJ’ILCTB& CJIO)KHOCTHU CTPOCHUA aTOMOB. OnbITH Pesep(bopna. HnaHeTapHa;I MOACIIb CTPOCHUSA
aroma. CocTaB aTOMHBIX AACP: MPOTOHBI U HeﬁTpOHBI. OtHOocuTeNnbHAs aTOMHAas Macca.

BzanMocCBsI3b MOHATHH « IMPOTOH », « HeﬁTpOH », K OTHOCUTCIIbHAA aTOMHas Maccay. HM3Mmenenue uucia
IIPOTOHOB B Ap€ aTOMA — O6pa3OBaHI/Ie HOBBIX XUMHUYECKHUX dJIEMEHTOB. MI3MeHeHue uncia HeI‘;ITpOHOB B
AApC aToMa — O6p330BaHI/IC HN30TOIIOB. COBpeMeHHOG ONPCACIICHNUEC NTOHATHA «XUMHUYECKHI IIEMEHTY.
H3oTombI Kak PAa3HOBUIHOCTH ATOMOB OJHOI'O XUMHNYECCKOI'O 3JICMCHTA. 3HeKTpOHH. CTpOGHI/Ie
SJICKTPOHHBIX 000JI0YeK aTOMOB XMMHUUYECKHUX 3J1eMeHTOB Ne 1—20 HCpHOI{H‘-IGCKOfI CUCTCMBI I[ n.
MengeneeBa. Ilonsarue o 3aBCPUHICHHOM U HE3aBCPIICHHOM 3JICKTPOHHOM CJIOC (BHCpI‘CTI/I‘-ICCKOM ypOBHC).
HepI/IO,Z[I/ILICCKaH CucreMa XuUMHUYCCKUX JJICMCHTOB I[ H. MenneneeBa u CTPOCHUC aTOMOB: (pI/I3I/I‘{eCKHI>'I
CMBICJI MOPAIKOBOT'O HOMEpA 3JIECMCHTA, HOMEpa I'pyIilibl, HOMEpa Nepuoaa. H3meHeHue uncia DJICKTPOHOB
Ha BHCHIHCM JJICKTPOHHOM YPOBHC aTOMa XUMHUYCCKOI'0 3JICMCHTA — 06p8.30BaHI/IC TOJIOXKUTCIIBbHBIX U
OTPULATCIIBHBIX NOHOB. I/IOHLI, 06pa30BaHHBIC aToMaMu METAJIJIOB U HEMECTAJIIIOB. HpI/I‘-II/IHLI N3MCHCHUA



METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB B Mepuoax u rpymmnax. OopazoBaHne OMHAPHBIX
coequnenuil. [lonsrue 06 nonHoi cBsa3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3auMoielicTBre aTOMOB XUMHYECKUX 3JIEMEHTOB-HEMETAJIJIOB MEX Ty COO0M — 00OpazoBaHue

JIBYX aTOMHBIX MOJIEKYJI POCTHIX BellecTB. KoBasieHTHAst HENOJIIpHAst XUMUYECKask CBSI3b. DJIEKTPOHHBIE U
CTpYKTypHBIC (hopMyIbl. BzanMoeiicTBre aTOMOB XUMHUYECKUX FIIEMEHTOB-HEMETAIUIOB MEXTy COO0H —
oOpa3oBaHue OMHAPHBIX COCIMHEHUH HEMETAIUIOB. DJIEKTPOOTPUIIATEIILHOCTD. [I0HATHE O KOBAJIGHTHOM
MOJISIPHOM CBsI3U. B3auMoeiicTBE aTOMOB XUMUUYECKUX DJIEMEHTOB-METAIOB MEXIY COO0M —
00pa3oBaHUE METAJUTMUECKUX KPUCTALIOB. [[OHATHE 0 METAIITMUECKON CBS3H.

JemoncTpaunu. Mojenn aTOMOB XUMUYECKHUX 3J1eMEHTOB. [leproauueckas cucrema
xuMmudeckux anemenToB JI. . Menieneena.

Tema 2
IIpocreie BemecTBa

[TosoxkeHre MeTauioB M1 HEMETAJJIOB B MEPUOIUYECKON CUCTEME XUMUYECKuX 35ieMeHToB J[. . Men-
neneeBa. BaxkHeilme mpocThie BENECTBAa — METAJUIbL: KeNe30, ATFOMUHKUHN, KalIbIIMi, MarHuu,

HaTpui, kanui. O0mue Gpu3nyeckrne CBOMCTBA METAIIIOB. BaxkHel e MpoCThie BEMIECTBA — HEMETAJLIIBI,
00pa3zoBaHHBIC aTOMaMH KHCIIOPOJia, BOJIOPOJa, a30Ta, cepbl, hocdopa, yriaepoaa. CriocoOHOCTh

ATOMOB XHUMHYECKHX JIEMEHTOB K 00pa30BaHNIO0 HECKOJIBKUX MPOCTHIX BEIIECTB — AJJIOTPOTIHSI.
AmorponHbie MOAUUKAIINKN KUcTopoaa, pocdopa u ooBa. MeTauinueckne 1 HEeMETAIITHISCKIE
CBOMCTBA MPOCTHIX BeIECTB. OTHOCUTEIBHOCTD JEJIEHUS MPOCTHIX BEIIECTB HA METAJIIIbI U HEMETAJIBI.

[Tocrositnnas ABoraapo. Kommmuectso BemectBa. Mosb. MossipHas macca. MoJsipHBIi 00beM ra3000pa3HbIX
BemecTB. KpaTHble eTMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUTUMOJIb U KUJIOMOJIb, MUJLTUMOJISIpHASL U
KUJIOMOJISIPHAs MAacChl BEILIECTBA, MUJUTUMOJISIPHBIM U KMJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEUIECTB.

PacueTsl ¢ ncnonap30BaHUEM MOHITHH «KOJIUYECTBO BCIICCTBA», «MOJIsApHAas Maccar, ((MOJ'ISIpHBIﬁ 00BeM
Ia3oB», «IIOCTOAHHAsA ABOF&I[pO».

Pacuernble 3axaun. 1. Berunciaenue MoJIIpHON MacChl BEMIECTB MO0 XUMUYeCKUM (popmynam. 2. PacdeTsl ¢
MCIO0JIb30BAHNEM MOHATUN «KOJUYECTBO BEUIECTBA», «MOJIAPHAS Maccay», «MOJIAPHBIA 00BEM Ta30B », «
MOCTOSIHHASL ABOTApO ».

I[eMOHCTpaIII/II/I. KOJ'IJ'IGKL[I/IH MeTtauioB. KoJekius HeMeTasioB.

[Tonmyyenue o3oHa. [losrydeHne u 03HakOMIIEHHE €O CBOMcTBaMu 0estoro U kpacHoro (ocdopa, 6e1oro u
ceporo oJioBa. HekoTopble MeTayuIbl U HEMETaJJIbl KOJINYECTBOM BellecTBa | MoJib. MoJiesib MOJISIPHOTO
00beMa ra3000pa3HbIX BEIIECTB.

Tema 3
CoeanHeHMsI XUMHYECKHX YJIEMEHTOB

CrerneHb OKUCIICHUS. OHpeI[eJ'ICHI/IC CTEIIEHU OKHUCJICHUS JIEMEHTOB II0 XUMHUYECKOM (I)OpMy.HC COCIMHCHMUA.
CocrapieHue (I)OpMyJ'I 6I/IHapHBIX COCI{HHGHHﬁ, O6I.I.[PII>1 Croco0 MX Ha3bIBAHMSL. BI/IHapHBIC COCAMHCHUA:
OKCHUBI, XJIOPUBI, CyJ'IB(I)I/IJIBI u ap. CocraBieHue UX (bOpMyJ'I. HpeI[CTaBI/ITCJII/I OKCHIOB: BOJA, yrHCKI/ICHLIﬁ
ra3 1 HETralmcHas U3BCCTh. HpCI[CTaBI/ITeJII/I JICTY4YUX BOAOPOAHBIX COCIUHEHMH: XJIOPOBOJAOPOA 1 aMMUaAK.



OcHoBaHMs1, X COCTaB M Ha3BaHUs. PacTBOpUMOCTh OCHOBaHMiA B Bojie. Tabnuia

pacTBOPUMOCTH TUAPOKCUIIOB U cojiel B Boje. [IpencraBurenu menodein: TuApOKCUIbI HATPUs, KaJIus U
kanpius. [loHsTre 0 kKauecTBEHHBIX peakuusax. MHaukaTtopsl. I3MeHeHne OKpacku UHANKATOPOB B
LIETIOYHOM CpeJie.

Kucnotsl, ux cocras u Ha3zBanus. Kinaccuduxamus kucnot. [IpeacraBurenu KUCIOT: cepHasi, COISHAS U
a3oTHas. VI3MeHeHne OKpaCKyu MHIMKATOPOB B KMCIIOTHOM Cpele.

Conu KaK IpoM3BOJHbBIE KUCIOT U OCHOBaHUN. WX cocTaB u Ha3BaHus. PacTBOpUMOCTH coseil B
Boze. [IpeacraButenu coseit: xiopua HaTpus, kKapOoHaT u Gocdar KaabIus.

Amop@dHbIE U KpUCTaNINYECKHE BEIIECTBA.

MC)KMOJ'IGKYJUIPHBIG BSaHMOHeﬁCTBHﬂ. Twuner KPpUCTAJUNIMYCCKUX PCIICTOK: MOHHAsA, aTOMHAas, MOJICKYJIsIpHAasA
M METaJUIMYecKas. 3aBUCHMOCTh CBOMCTB BCHICCTB OT THUIIOB KPUCTAJINIMYCCKHUX PCHICTOK.

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHUA. 3aKoH ITOCTOSTHCTBA COCTaBa JJIsA
BCIICCTB MOJICKYJISIPHOI'O CTPOCHMUS.

UYucrele BemecTBa U cMecu. [IpuMeps! KUAKUX, TBEPABIX U Ta3000pa3HbIX cmeceil. CBOMCTBA YUCTHIX
BelecTB U cMecerl. X cocraB. MaccoBast 1 00beMHAsT T0JIM KOMIIOHEHTA CMECH. PacyeThl, CBSI3aHHEIE C
HCIIOJIb30BAHUEM MOHATHS «I0JIS».

Pacuernnble 3agauu, 1. PacueT MaccoBoi M 00bEMHO J10JIeli KOMIIOHEHTOB CMECH BeIlecTB. 2. Berunc-
JIEHHE MacCOBOI1 J10JIM BEIIECTBA B paCTBOPE 10 M3BECTHOI Macce pacCTBOPEHHOTO BELIECTBA U Macce pa-
cTBOopuTes. 3. Boruncienue Macchl pacTBOPSEMOTO BEIIECTBa U PACTBOPUTENS, HEOOXOAUMBIX JUIs MTPH-
TOTOBJICHHUSI ONPEJICTIEHHOM MAaCChl paCTBOPA C U3BECTHOM MACCOBOM J0JIE paCTBOPEHHOT'O BEILIECTBA.

JdemoncTpanuu. O06pa3ibl OKCUAOB, KUCJIOT, OCHOBAHHH M COJIei. Moienn KpUCTATHYECKUX PEIIEeTOK
XJIopUJa HaTpus, anMasa, okcuaa yriepoaa (IV). BapeiB cmecu Bogoposa ¢ Bozayxom. CriocoObl
paznenenus cmeceil. Juctuisiius Boasl. I3MeHeHne oKpacky HHIMKATOPOB B PACTBOPAX IIET0YEH.
[TpaBuio pazdasnenuss H2SO4. M3aMeHeHrne OKpacku HHAUKATOPOB B pacTBOpax KUCIOT. O4uCTKa
3arpsi3HEHHON TOBAPEHHOM COJU

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3liaMu BEIIECTB Pa3HBIX KiaccoB. 2. Pa3aenenune cmeceii.
Tema 4. U3MmeHeHuUs , IPOUCXOAsIIIAE C BeleCTBAMU

[TonsiTue sIBIEHUM KaK U3MEHEHUH, IPOUCXOAIINX C BelleCTBaMU. SIBJICHUS, CBSI3aHHbIC C U3MEHEHUEM
KPHUCTAJNINYECKOTO CTPOEHHSI BELIECTBA IPHU MIOCTOSSHHOM €0 COCTaBe, — (PU3HUECKHUE

sBieHus. PU3NUECKUE SIBICHUS B XMMUU: JUCTHIUIALNSA, KPUCTAJUIU3AllKs, BBITApUBAaHUE U BO3TOHKA Be-
IIECTB, LIEHTPU(YTUpOBaHUE.

ﬂBJ’IeHI/IH, CBA3aHHBIC C UBMCHCHHUEM COCTaBa BCIICCTBA, — XUMHNYCCKHUC PCAKIINU. HpI/I3HaKI/I " YCJIOBUA
MPOTCKAHUA XUMHUYCCKUX peaKHHfI. [TonsiTHE 00 3K30- M OHAOTCPMHUYCCKUX PCAKIUAX. Peakuun ropeHusd
KaK 4aCTHBIMI CHy‘Iaﬁ 9K30TCPMUICCKUX peaKHHﬁ, MMPOTCKAOIIUX C BBIACIICHUCM CBCTA.

3aKOH COXpaHEHHUsI MacChl BENECTB. XMMHUUYECKHE ypaBHEHUS. 3HaUeHUE UHEKCOB U KO3()(DUIIUEHTOB.
CocraBieHHe ypaBHEHUN XUMHUYECKUX PEAKIIHI.

Pacuersl mo xumuueckum ypaBHEHUAM. PellieHue 3a/1a4 Ha HaX0kKAEHNUE KOJIMYECTBA BEIIECTBA, MACChl UIIU
o0BeMa MPOAYKTa Peakliy MO KOJIUYECTBY BEIIECTBA, Macce WM 00BEMY UCXOAHOTO BellecTBa. PacueTsr ¢



MCIIOJIb30BAHUEM TTOHSITHS «J0JIs1», KOT]a HCXOHOE BEIIECTBO JJAaHO B BUJIC PaCTBOpA C 33JJaHHOW MacCOBOM
JI0JIeH paCTBOPEHHOTO BEIECTBA HIIH COJICPIKUT ONPEICICHHYIO J0JII0 IPUMECEH.

Peaxnuu pasnoxenus. [lonarue o ckopoctu xumuyeckux peakuuid. Karanusatopsl. @epMeHTSI.

Peakiun coenunenns. Katanutuueckue n HekatanuTudeckue peakuuu. OOpatumbie 1 HeoOpaTUMbIe
peaxkuuu.

PeaKIII/II/I 3aMCIICHUA. 3J’I€KTpOXI/IMI/I‘ICCKI/II71 pAan HaHpH)KCHI/Iﬁ METAJJIOB, €TI0 MCIIOJIb30BaHUC
JJIs IPOTrHO3UPOBAHUSA BO3MOKHOCTH NPOTCKAHUA peaKHI/If/'I MCXKAY METaJllIaMX U paCTBOpaAMU KHUCJIOT. Pe-
AKIIUU BBITCCHCHUS OJHUX MCTAJIJIOB U3 PACTBOPOB HUX coleit APpYIruMHr METaJlJIaMHU.

Peaxiun oomena. Peakiiuu HeWiTpanu3anuu. Y CJIOBUs MPOTEKAHUS Peakiinii 0OMeHa B pacTBOpaXx JI0 KOHIIA.

Tumnbl XuMHUYECKUX pPeakiuii (10 MPU3HAKY «UHUCIIO U COCTAB UCXOAHBIX BEIIECTB U MPOIYKTOB PEAKIIUN))
Ha MpUMepe CBOMCTB BOABI. Peakius pa3iokeHus — 3JEeKTPOIN3 BObl. Peakiuu coenmHenus —
B3aMMOJICHCTBHE BOJIbI C OKCHUIAMU METAJIJIOB M HeMeTaIIoB. [loHsTHE «THUApOKCHAbY. Peakiinu
3aMEeNIeHUs] — B3aUMOICHCTBUE BOJIBI C MICJIOYHBIMU U MIEIOYHO3EMETbHBIMU MeTauiaMu. Peakiiun oomeHa
(Ha mpuMepe THAPOoIH3a CyabduIa aTIOMIUHUS U KapOu1a KaJIbIus).

PacuerHbie 3aqauu. 1. BerauciieHre 1o XUMHUYECKHM YPAaBHEHUSIM MACChI HITH KOJIMYECTBA BEIIECTBA 110
M3BECTHON Macce WJIM KOJUYECTBY BEIIECTBA OJTHOTO M3 BCTYIAIONINX B PEAKITUIO BEIIECTB HITH MTPOTYKTOB
peakiuu. 2. BerauciaeHne Macchl (KOJTMUECTBA BEIIeCTBA, 00beMa) MPOIyKTa PEaKIuy, €CJIM U3BECTHA Macca
MCXOJHOTO BELIECTBA, COAEPIKAIIETO ONpEeAeNIEHHYIO 1010 pumeceil. 3. Boruncnenue maccsl (KoJmdecTBa
BEIECTBA, 00beMa) MPOAYKTa peaKlUU, €CJIM U3BECTHA Macca pacTBOPa U MaccoBas J10Ji1 PACTBOPEHHOTO
BEIIECTBA.

JemoncTpanuu. [Ipumeps! pusnyeckux sSBACHUN: a) TUIaBIeHUE mapadunHa; 0) BO3rOHKa Hoaa WK
OCH30MHOM KUCIIOTHI;, B) PACTBOPCHUE TIEpMaHTaHaTa Kajusi; T) A y3ust TyIIHCTHIX BEIECTB ¢ TOPsIIei
JIAMITOYKH HakaJMBaHUs. [IpuMepbl XUMUYECKUX SIBICHUH: a) TOpeHue Maraus, ¢gocdopa; 0)
B3aMMO/ICHCTBHUE COJITHOM KUCIIOTHI C MPaMOPOM HIJIM MEJIOM; B) TIoJTydeHue ruapokcuna meau (11); r)
pacTBOpEHHUE MOJIYYCHHOTO TUAPOKCHIA B KHCIIOTaX; /1) B3aumoieiicteue okcuaa meau (1) ¢ ceproit
KHCJIOTOW TIPY HarpeBaHUHM; €) pa3JIoKCHUE IIePMaHTaHaTa Kallus; ) B3aUMOJICHCTBHE

pa30aBICHHBIX KUCIOT C METAJUIAMHU; 3) PA3JIOKEHHE MEPOKCHU/IA BOIOPOIA; M) AJIEKTPOIIHA3 BOIBIL.

JlabopaTopHblie onbIThI. 3. CpaBHEHHE CKOPOCTH UCIIAPEHHUSI BOJIBI U CIIMPTA 10 MCYE3HOBEHUIO UX Kalelb
Ha QuiIbTpoBaNIbHOW Oymare. 3a. BzaumoaericTBre okcra Maraus ¢ kucinotamu 4. OKUcIieHHe MeIn B
TUTAMEHU CIIMPTOBKHU WJIU TOpEIKU. 5. [loMyTHEHHE N3BECTKOBOW BOJIBI OT BBIIBIXaEMOTO YIIICKHCIIOTO ra3a.
6. [losyueHue yriekucaoro rasa B3auMoOJICHCTBIEM COJIbI M KUCIIOTHI. 7. 3aMelIeHre MEH B pacTBOPE
xnopuaa meau (II) xenezom.

Tema 5 Xumnuecknii npaktukym Ne 1. IIpocreiimue onepanuu ¢ BemecTeom

1. IlpaBuna TeXHUKHM O€30MMaCHOCTH MpH paboTe B XuMuueckoM kabuHere. [Ipuemsr oOpatieHus ¢ ia-
6opatopHbIM 000pynoBaHueM. 2. HabnroneHus 3a H3MEHEHUSIMU, TPOUCXOIAIIUMU C TOPSIIEi cBeUOH, U uX
onucanue. 3. AHanu3 noussl ¥ Bojbl. 4..ITpu3Haku xumudeckux peakuuid. 3. [Ipurotosnenue pactopa
caxapa U OIpeJIeJICHuEe MacCOBOM JI0JIU €T0 B PACTBOPE.

Tema 6. PactBopenue. PactBopbl. CBOliCTBa pacTBOPOB 3J1€KTPOJIUTOB

PacTBopenue kak ¢pu3znko-xumuueckuii npouecc. Ilonarue o ruaparax u
Kpuctayoruaparax. PactBopumocts. KprBble pacTBOpUMOCTH KaK MOJIENb 3aBUCUMOCTH PACTBOPUMOCTH



TBCPABIX BCUICCTB OT TEMIICPATYPhI. HaCBIH_IGHHBIe, HCHACBIIICHHLIC U IICPCCHIICHHBIC PACTBOPHI.
3HavYeHHE PacTBOPOB AJIsl PUPOJIbI U CEILCKOTO XO3SIMCTBA.

[TonsiTue 00 MEKTPOIUTUYECKON AUCCOLUAIIMU. DINEKTPOIUTHI U HEAJIEKTPOIUTHL. MeXaHU3M JAUCCOLUAIIH
AIIEKTPOJIMTOB C PA3IIMYHBIM TUIIOM XUMHUYECKOH CBs3U. CTETeHb 3JIEKTPOJIUTHUECKON TUCCO IUAIHH.
CunbHbIe U criadble 3JIEKTPOTUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKON ucconmanuu. MoHHble ypaBHeHUs peakuuil. Y cioBus
MIPOTEKAHUSI PeaKUi OOMEeHa MEXKY 3JIEKTPOJIUTaMU 10 KOHIIA B CBETE€ MOHHBIX IIPEICTaBICHUM.

Krnaccudukarus HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukarus. Jlucconuaus KUCJIOT U UX CBOWCTBA B CBETE TEOPUU AIICKTPOITUTHIECCKON
qucconrani. MoneKynsipHble U HOHHBIE YPABHEHUS PEAKIMi KUCTOT. B3auMoaeicTBUE KUCIOT C
MeTaJuTlaMu. DJIEKTPOXUMHUUECKHH Psi/l HANIPsKEHUH MeTauioB. B3auMoaeiicTBe KHCIOT C OKCHIaMHU
MeTauI0B. B3anMoieficTBHE KUCIIOT C OCHOBAHUSAMU — peaklys HeUTpanm3anuu. B3anMmoaencreue KucioT
¢ cosisimu. Mcronp3oBanue TabaUIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux knaccudukamus. Jlucconnamnysi OCHOBaHHI M UX CBOMCTBA B CBETE TEOPHUH DIIEKTPO-
JINTUYECKOW Jucconranuu. BzanmoneiicTBe 0CHOBaHUM C KUCIOTaMHU, KUCIOTHBIMU OKCHIAMU U COJISIMU.
Hcnons3oBanue TaOIUITBI pACTBOPUMOCTH ISl XapaKTEPUCTUKN XUMHYECKIUX CBOMCTB

OCHOBaHUH. Pa3nioxeHne HepacTBOPUMBIX OCHOBAHUI ITPH HAIPEBaHUHU.

Comu, nx knaccuukaIys 1 TMCCOIUAIUS Pa3InYHBIX TUTIOB coJiei. CBOMCTBA COJICH B CBETE TEOPHUH
AIEKTPOJIUTUUECKON qUucconranu. B3anMoieiicTBUe Coiel ¢ MeTallIaMu, YCIIOBHS TPOTEKAHUS ATUX
peakumii. BzanmonelicTBre coseil ¢ KUCI0TaMHi, OCHOBAaHUSMH M COJIsIMU. Vcnosib30BaHue TabJIUIIBI
PacTBOPUMOCTH JIJIsl XapaKTEPUCTUKH XUMHYECKUX CBOWCTB COJICH.

O06o0menne cBeieHni 00 OKCHAaX, UX KIIacCCU(PUKAIIMK M XUMUYECKUX CBOKWCTBAX.

I'enernueckue pAAbI METAJIJIOB 1 HEMETAJITIOB. I'eneTnyeckas cBs3b MECXKAY KiIaCCaMH HCOPTaHUYCCKUX
BCIHICCTB.

OKHCIIUTEIIBHO-BOCCTAHOBHUTEIIBHEIC pCaKuuu. OxuciuTeNbh U BOCCTAHOBUTCJIb, OKHMCJIICHUC U BOCCTAHOB-
JICHUC.

Peakuuu noHHoro 00M€eHA U OKUCIUTEILHO-BOCCTAHOBUTEILHBIE PCaKIuu. CocraBiienne ypaBHeHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ MCTOAOM JJICKTPOHHOT'O OanaHca.

CsolicTBa IMPOCTBIX BCHICCTB — MCTAJJIOB U HEMETAJIJIOB, KUCJIOT U COJICH B CBETE HpeI[CTaBJ'IeHI/Iﬁ
00 OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHBIX nmporneccax.

JemoncTpaumu. VMcnbiTanne BEecTs U X pacTBOPOB Ha IEKTPOIPOBOJAHOCTD. J[BUKEHNE OKPALLIEHHBIX
HMOHOB B JIEKTPUYECKOM MOJI€. 3aBUCUMOCTb AJIEKTPOIIPOBOIHOCTH YKCYCHOM KHCIIOTHI OT KOHLIEHTpaIUH.
BiaumoneiicTBue HKa ¢ cepoi, CosTHOM kucnotou, xinopunom meau (I1). l'openue

Maraus. BzanmoencTBre XJI0pHOU U CEPOBOIOPOIHON BOABL. HelTpanusanus menoun KucioTon B
MPUCYTCTBUMU MHIMKATOPa. PacTBOpeHME BELIECTB B pa3IMuHbIX pacTBOpUTesaX. [Ipumepsl peakuuid,
HIYIIUX 10 KOHUA. ['eHeTnueckas CBs3b MEXy OCHOBHBIMHU KJIaCCaMH HEOPTaHUYECKUX COEAUHEHUM.

OCYH_ICCTBJ'ICHI/IC Mepexo10B:

P—P205—H3P0Os—Caz(PO4)Ca—CaO—Ca (OH)2



JlaGopaTopHble onbIThI. §. Peakiinu, xapakTepHbIe 7151 pACTBOPOB KUCIIOT (COJISTHOM M cepHOiA). 9.
Peaxiuu, xapakrepHble AJi1 pacTBOPOB 1ienouei (ruapokcu1oB HaTpust win kanus). 10. [Tonydyenue u
CBOICTBa HEPACTBOPUMOT0 OCHOBaHHUs, HanpuMep rugpokcuaa meau (II). 11. Peakuuu, XxapakrepHsle ais
pacTBOpoB cojielt (Hanpumep, 1 xinopuaa meau (II). 12. Peakuun, xapaktepHblie 111 OCHOBHBIX OKCHUJIOB
(manpumep, uid okcuaa kanplus). 13. Peakuuu, xapakTepHble A1 KUCIOTHBIX OKCHIOB (HanmpuMmep, 1Jis
YIJIEKUCIIOTO Ta3a).

Tema 7. IllpakTnkym Ne 2. CBoiicTBa pacTBOPOB 3JIEKTPOJINTOB

5. YcoBust MPOTEKaHUsI XUMUYECKUX PEAKIIMI MEXIy pacCTBOpaMU JIEKTPOJIUTOB JI0 KOHIA. 6. CBOICTBA
KHUCJIOT, OCHOBaHUI, OKCUJOB U CoJieil. 7. Pemienue skcnepuMeHTaIbHBIX 3a4a4.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne
Conepxanue paszzgena Ko:-Bo yacoB
/i
1 Beenenue. 4
2 ATOMBI XUMHYECKHX 3JIEMEHTOB. 9
3 [IpocTsle BemecTBa. 6
4 CoenMHEeHNs XMMUYECKHUX 3JIEMEHTOB. 14
5 N3menenus, mpouCXOAIINE C BEIIECTBAMHU. 12
6. Xumuyeckut —npaktukym 1.Ilpocreiimme onbITel € | 5
BEILECTBOM.
7. PactBopsI. PactBopenue. CaoiicTBa pactBopoB | 17
ANIEKTPOJIUTOB
8. Xumudeckuii  mpaktukym 2. CBoiicTBa  pacTBOpOB | 3
JIEKTPOIUTOB
UTOI'O 70 u.
I'PA®UK ITPOBEJAEHUA KOHTPOJBHBIX PABOT
Ne Hara
u/n Tema padoThl IpoBeeHNs]

Kontponsnas padora Nel mo Teme «ATOMBI XUMHUYECKHX

QJICMCHTOB»

Kontponsnas padota No2 mo teme «IIpocTsie BemiecTsa u

COGILI/IHGHI/IH XUMHWYCCKHX DJICMCHTOB»

KonTtponpHas pabota Ne3 o reme « M3menenus,

IporucCxoadmue ¢ BENCCTBaAMU»

KonTtponeHas padota Ne4 o teme. «PacTBopenue.

PactBopbl. CBOMICTBA paCTBOPOB JIEKTPOJIUTOB»




KAJVIEHIAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

Jara
Koa Ipumeuanu
-BO a1
Ne yaco
n/ B
TEMA YPOKA IJ1aH dakr
1|
BBenenue (44acoB)

1 XWMUS — 9aCTh €CTECTBO3HAHUS. 1

[Ipenmer xumuu. Bemecta.
2 | llpeBpamenust BemectB.Pombxumun B | 1

JKU3HU  4ellioBeka.. KpaTkuil  ouepk

HCTOPUU PA3BUTHS XUMUH.
3 T[ICXD JI.U.Menneneena 3Haku 1

XUMHYECKUX DJIEMEHTOB.

Xumuaeckue Gopmynsl. OtHOcuTenbHas | 1
4 |atoMHas M  MOJEKyJIspHas  Macca

3JIEMEHTa

Tema 1. AToMbI XUMHY€CKHX 3JIEMEHTOB (9 yacoB)

5 | OCHOBHBIC CBEJICHUS O CTPOCHUH 1

aTOMOB.
6 | M3MeneHus B cocraBe siep aTOMOB 1

XMUMHYECKUX 3JIEMEHTOB. V30TOIbI.
7 | CTtpoeHue 3MeKTPOHHBIX 000JI04eK 1

aTOMOB.
8 | 3MmeHeHue yncia 371eKTPOHOB Ha 1

BHEIITHEM DHEPreTUYeCKOM YPOBHE

aTOMOB XMMHUYECKUX DJIEMEHTOB
9 | BzaumoneiicTBre aTOMOB JIEMEHTOB- 1

HEMETAJJIOB MEXKy COOO.

KoBanenTHas HemoysipHas XuMUYecKast

CBSI3b.
10 | KoBaneHTHas noJsipHAs XUMHYECKast 1

CBSI3b.
11 | Metannuueckas XUMHUYECKast CBSI3b. 1




12 | O6o061IIeHNE ¥ cUCcTEMATH3AIMS 3HAHUHA 1
1o remaMm «BBenenne» U «ATOMBI
XAUMHAYECKUX DIEMEHTOBY

13 | KourpoanHasi padora Nel no Temam 1
«BBenenne» M «ATOMBI XHMHYECKHX
3JIEMEHTOB»

Tema 2. [IpocTsie BemecTBa (8 yacos)

14 | [IpocTele BemiecTBa 1
-METaJUIBL.

15 | [IpocTeie BemecTBa
-HEMETAJLIEL

16 | KomndyecTBo BeliecTBa 1

17 | MounspHslit 00BbEM razos. 1

18 | Pemenue 3amad ¢ UCIIOIB30BAHUEM 1
MOHSITHH : KOJIMYECTBO BEIISCTBA,
MOCTOSIHHAs ABOraJipo, MOJISIpHAsl Macca,
MOJISIPHBIN 00BEM Ta30B.

19 | O6oO1menne U cucTeMaTu3anys 3HAHAN 1
o Teme «IIpocThie BemecTBay.

Tema 3. CoequHeHUs1 XUMHYECKHUX 3j1eMeHTOB (14 yacoB)

20 | CreneHb OKUCIECHUS 1

21 | BaxxHelmue Ki1acchl OMHApHBIX 1
coequHeHu. OKCUIEL.

22 | I'unpuapl METAJJIIOB K HEMETAILTIOB. 1

23 | OcHoBauwus.

24

25 | Kucmotsl. 2

26

27 | Comn. 2

,2

8

29 | AMopdHbIE U KpUCTANTNYECKUE 1
BelecTBa. Kpucrannuyeckue pemerku

30 | YncTele BemecTBa U CMeCH 1

31 | . MaccoBasg 1 00bEMHAS JOJIH
KOMIIOHEHTOB CMeCH(pacTBOpa)

32 | O6001EeHne U cucTEMATH3ANS 3HAHUIA

10 TCMC «COG,Z[I/IHCHI/ISI XUMHNUYCCKHUX
OJICMCHTOB»




33

KonTpoabnas padora Ne 2
no teMe «CoeqMHEeHUs XUMHUYECKUX
3JIEMEHTOB»

Tema 4. U3meHenus, npoucxosiiue ¢ Bemecrsamu (124acoB)

34 | ®dusnueckue SBICHUS B XUMUU. 1

35 | XuMHUYECKHE PEaKIIHH.

36 | XuMuuecKue ypaBHEHHS. 1

37 | PacueTsl IO XUMHUYECKUM yPaBHEHUSIM 1

3

8

39 | Peakmuu pasnosxkeHus 1

40 | Peakimu coeqUHEHMS.

41 | Peaxuuu 3aMerieHus. 1

42 | Peakniuu oOMeHa. 1

43 | Tumbl XMMHYECKHUX PEAKIIUi Ha IpUMepe 1
CBOWCTB BOJEI.

44 | O600meHne U cucremMaru3alysa 3HAHWUH 1
no teme «M3MeHeHHs] MPOUCXOASIINE C
BEIIECTBAMU.

45 | KontponpHass pabora Ne3 mo Teme 1
«3menenus, MIPOUCXOSIINE C
BEII[ECTBAMIY.

Tema 5. Xumnuecknii npaktuxym 1. Ilpocreiiue onbIThI ¢ BemecTBoM (54)

46. ITpaktudeckue padotel Nel. I[IpaBuia 1

TEXHUKH 0€30MacHOCTH Mpu padoTe B
XUMHUYECKOM Kabunere. [IpreMbl
oOparieHus ¢ 1abopaTOpHBIM
000py/IOBaHUEM .

47. | Ilpaktuueckas pabora Ne2. 1

HaGnronenus 3a n3MEHEHUsIMH,
MIPOUCXOISAIIMMU C TOPSILEH CBEUOH, U
UX ONMCAaHUE.




48. [Ipaktuyeckas padora Ne3 «Ananu3 1
ITOYBBI M BOJIBI»
49, [Ipaktuyeckas padora Ne 4 « 1
[Ipu3HaKy XMMUYECKUX PEAKLUH.

50. | IIpaktuyeckas padorta Ne 5. 1
[IpuroToBiieHrne pacTBopa caxapa u
pacyer ero MaccoBOM 10U B
pacTBOpe».

Tema 6 . PactBopenue. PactBopsl. CBOCTBa pacTBOPOB MMEKTPOJIUTOB (174)

ol. PactBopenne. PactBopuMocTs. 1

BerecTs B Bojie.

52 | DnmexTposuTHYeCKas TUCCOIHAIIHS 1

53. | OcHoBHBIE MOJIOKECHHUS Teopun | 1
IEKTPOJIATHICCKON TUCCOITUAITIH.

54. | NoHHbIC ypaBHEHUS. 1

55, | . Kucnotsl, ux kiaccudukanus u 2

56. | CBOMCTBA.

57, | . OcHoBaHus, UX KIacCU(PUKALKI U 2

58. | CBOMCTBa

59, | Okcuapl, UX KJIaccuPpuKanus u 2

60 | cBoOiiCcTBa

61,6 | Conm, ux kmaccuduKaIus U CBOMCTBA 2
2

63. | ['eHeTnueckas CBA3b MEKIY KIaCCaMU 1
BEILIECTB.

64. | O06oOIIeHe U cucTemMaru3anus 3Haunii | 1
o reme «PactBopenue. PacTBopsl.
CBolicTBa pacTBOPOB AJIEKTPOJIUTOBY

65. | KonTpouanHasi padoTa Ned mo Teme 1
«PacTBopenne. PacrBopsl. CBoiicTBa
PACTBOPOB JIEKTPOJIHUTOBY.

66.6 | OxHCITUTETLHO-BOCCTAHOBUTEIIBHBIC 2

7 | peakum.

Tema 7. Xumuueckuii IpakTUKyM 2.

CBoiicTBa pacTBOPOB JIEKTPOJIUTOB (34)




68.

[TpakTuaeckas padora Ne 6. YcinoBus
IMPOTCKAHUA XUMHUYCCKUX peaKIH/Iﬁ
MEXKY PaCTBOPAMHU IIEKTPOJIUTOB 10
KOHIIA.

69. | Ilpaktuueckas pabora Ne7 CBoiicTBa
KHCJIOT, OCHOBAHWI, OKCHJIOB M COJICH
70 | IlpakTuueckas padorta Ne8 Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4.




PaGouasi mporpaMma no XumMuu
9 kJacc
(2 yaca B He/IeJII0)

MHNOACHUTEJIBHASA 3AIIMCKA
Pabowas mporpammaydeOHOTO Kypca Mo XuMuu s 9 kimacca paspadortana Ha ocHoBe @I'OC BTroporo
MOKOJICHHs, Ha 0a3e MpOrpaMMBIOCHOBHOTOOOIIEro o0Opa3oBaHus 1O Xumuu (0a30BbIii ypOBEHb) U
aBropckoi nporpammel O.C. I'abpuensna, A.B. Kymnuooii «IIporpaMmma ocHOBHOTO 00111€r0 00pa3oBaHus
o xuMuu.8-9kmaccey.

[Iporpamma opueHTHpoBaHa Ha ucmnoJib3oBaHue ydyeOHuka: O.C T'abpuenssH  Xumusa. 9  knacc:
yueOHUK /1715 0011e00pa3oBaTeNbHbIX yupexaeHuid. - Mocksa: «/Ipodar, 2016; pekomengoBannoro MO
P® u nmeromerocs B mepeyHe yTBEP)KICHHBIX YUeOHUKOB U rporpamm Ha 2022-2023 y4eOHBIN TOI.

[Mporpamma paccuntanaHa 68 yacoB(2 vaca B HENEF0), B TOM YHCIICHA KOHTPOJbHBIC pabOThI — 3
Jaca, MPakTHYEeCKUe paboThl — 5 4acoB, KOTOPHIE pacHpeIeNIeHbI II0 COOTBETCTBYIOIIHM TEMaM.

®enepanbHbIil 0a3UCHBIN yueOHBIN M1aH JUIsl 00pa3oBaTenbHbIX yupexkaeHuit Poccuiickoit @enepannu
MpeAyCMaTpUBaeT 00s3aTeIbHOE N3YYCHHE XUMHUHM Ha 0a30BOM YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus B
o6beme 70 gacoB ( 2 yaca B HEJICIIO)



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA

HpI/I HU3YYCHHUUN XUMHU B OCHOBHOH IIIKOJIE 00ECIIEUNBAETCS JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX 1

MPEIMETHBIX PE3YIbTATOB.
JInuHOCTHBIE:

® B IICHHOCTHO-OPUEHTALIMOHHON c(hepe — UyBCTBO I'OPAOCTH 32 POCCUICKYIO XMMHUYECKYIO HAyKYy,
I'yMaHU3M, OTHOIIEHHE K TPYNY, LEIeYCTPEMIEHHOCTD;

e (opMupOBaHHE [IECHHOCTHU 3/J0POBOTO U OE30MAaCHOTO 00pa3a JKU3HH; YCBOCHHUE MTPABUII
MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEJEHMSI B UpE3BbIUANHBIX CUTYAILIMSIX,
YIPOKAOMIUX KU3HU U 3I0POBBIO JIFOJEH;

® B TPYIOBOIi c(hepe — roTOBHOCTH K OCO3HAHHOMY BBIOOpY AalibHEHIIeH 00pa3oBaTeNbHON
TPaeKTOpUU;

e B [I03HABATEJIbHON (KOTHUTUBHOM, HHTEIIEKTyalIbHOMN) chepe — yMeHHe yIpaBIisiTh CBOEH
M03HABATEIbHOMN JEATEIbHOCTHIO.

e (opmMupoBaHUE OCHOB 3KOJOTUYECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBILIUICHHUS, Pa3BUTHE ONbITA SKOJIOTUYECKH OPUEHTUPOBAHHON pedeKCHBHO-

OIICHOYHOM M MPAKTUYECKOW JESITeTbHOCTU B KU3HEHHBIX CUTYALUSX;
MeTtanpeaMeTHble:

® YMEHHE CAMOCTOSITENIbHO OTPENENATh 1IeJId CBOEro 00ydeHHsl, CTaBUTh U (OPMYIUPOBATH AJs ceOst
HOBBIE 33/1a4H B yu€Oe 1 M03HaBaTEIbHOMN JeSITeIbHOCTH, Pa3BUBATh MOTUBBI U UHTEPECHI CBOEH MO-
3HABATENLHOM IS TEIbHOCTH;

® YMEHHE CaMOCTOATEIbHO IUJIAHUPOBATh IYTH JIOCTHIXKEHHUS L€, B TOM 4MHCJEe allbTepHATHUBHBIC,
OCO3HAaHHO BBIOMpaTh HamOosiee A((HEKTUBHBIE CHOCOOBI pelIeHUs y4eOHBIX W IO3HABATEIbHBIX
3azay;

® YMEHHE COOTHOCUTH CBOM JECHCTBHUS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILIECTBIISATh KOHTPOJIb CBOEH
NEeSITeNIbHOCTH B TPOIECCEe NOCTHXKEHUs pe3ysbTaTa, OMpeleNsTh CHocoObl AEHCTBUNA B paMKax
MPEIIOKEHHBIX YCIOBUH M TpeOOBaHUU, KOPPEKTUPOBATh CBOM JCHCTBUS B COOTBETCTBUU C
W3MEHSIOLIECUCS CUTYaLlUE;

® YMEHHE OIEHHBATh MPABUIBHOCTH BBHIMOJHEHHS Y4eOHOUM 3amaun, cOOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHNUS;

® BIIQJICHHE OCHOBAaMH CAMOKOHTPOJS, CaMOOIICHKH, TPUHATHUS pELIEHUH U  OCYIIEeCTBICHUS
OCO3HAHHOTO BBIOOpa B y4eOHOM U MO3HABATENHLHON NESTELHOCTH;

® YMEHHE OTPECIATh MOHATHUS, CO3/]aBaTh 0000IIEHNS, YCTaHABIUBATh aHAIOTHH, KIacCU(UIIUPOBATS,
CaMOCTOSITENIbHO BHIOMpATh OCHOBAaHWS M KPUTEPUU JUIS KIacCHU(HKAIMHM, YCTAaHABIUBATH MPH-

YUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYXIACHHUEC, YMO3AKIIFOUCHUC (I/IHJIYKTI/IBHOC,



JEYKTUBHOE U 110 AaHAJIOTUH) U JI€J1aTh BBIBOJIBL;

® YMEHHE CO3/JaBaTh, IPUMEHATH U IPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIEJIA U CXEMBI JUISl PELICHUS
y4eOHBIX M MMO3HABATEIbHBIX 33]1a4;

® yMEHHE OPraHU30BHIBATh YU4EOHOE COTPYAHHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUYHUTEIEM H
CBEpPCTHHUKAMHM; pabOTaTh MHAMBUIYAIbHO M B IpYIIE: HAXOAWUTh OOIIEe pelIeHHE U pa3peliaTh
KOH(QUIMKTBI Ha OCHOBE COTJIaCOBaHHWS TMO3MIMH W yd€ra HHTEpecoB; (HOPMYIHPOBATH,
apryMEHTUPOBAaTh U OTCTAUBATh CBOE MHEHMUE;

® YMEHHME OCO3HAHHO MCIIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUH C 3a/1a4€il KOMMYHUKALIUK JUIS
BBIPAYKEHUSI CBOMX YYBCTB, MbICIIEH U MOTPEOHOCTEH; MIIAHUPOBAHUS U PETYIISILIUU CBOEH JESITENb-

HOCTH; BIAJICHUE YCTHOM U MMCbMEHHOM PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOU PEYbIO;

e (dopMupoBaHue u pa3BUTHE KOMIIETEHTHOCTH B OOJIACTU UCIOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTHI;

e (opmMupoBaHUE U Pa3BUTHE IKOJOTHUECKOTO MBIIUICHHS, YMEHHE TIPUMEHSTh €ro B MO3HABATEIHHOM,
KOMMYHUKATUBHOM, COIMAIbHON MTPAKTUKE B MPOGECCHOHATHHON OpUEHTAIUH.

IIpeamerHbIe:
1.B no3naBareJibHOM cepe:

® JJaBaTb ONPCACIICHHA H3YUYCHHBIX MMOHATHH: «XUMUYECKUH SJIEMEHT», «aTOM», «HOH», «MOJICKYJIa»,
«IIPOCTBIC U CJIOKHBIC BEIICCTBA», «BCIICCTBO», KXUMUUCCKAA (1)OpMy.]'Ia>>, «OTHOCHUTCIIbHAsA aTOMHasA
Macca», «OTHOCHUTCJIbHasd MOJICKYJIAApHass Macca», «BAJICHTHOCTB», «CTCIICHb OKHCIICHHA»,
CKKPUCTAJUINYCCKAA PCIICTKa», «OKCHUIAbD», «KHCJIOTbI», «OCHOBAHHA», «COJIN», ((aM(bOTepHOCTB»,
CKMHOHUKATOP», ((HCpI/IO,I[I/I‘ICCKI/Iﬁ 3aKOH», «IIECPHOIUYCCKAA Ta6J'II/II_[a», «U30TOIIBI», «XUMHUYCCKas
CBsA3b», <«OIJICKTPOOTPHULATCIBHOCTE», «XHMHYECCKasd pCaKknmusa», «XUMHUHUYCCKOC YpPaBHCHUCY,
(rC€HETHUYCCKAas CBA3b», «OKHCICHHUEC», «BOCCTAHOBJIICHUEC), «DJICKTPOJUTHUYCCKAA AUCCOLUalMs»,
«CKOPOCTH XUMHYECKOU pCaKmum»;

® OIIMCaTh ACMOHCTPAIMOHHBIC 1 CAMOCTOATCIIBHO ITPOBCACHHBIC XUMUYCCKUC SKCIICPUMCHTLI;

® OIIUCBhIBATH U PA3JIMYATh H3YYCHHBIC KJIACChI HCOPraHUYCCKUX COCHHHGHHﬁ, IMIPOCTBIC M CJIOXKHBIC

BCIICCTBA, XUMHUUCCKUC PCAKIIUHU,
L4 KJ'IaCCI/I(l)I/II_[I/IpOBaTB HN3YUYCHHBIC O0OBEKTHI U SIBJICHUAA,

® JICJIaThb BBIBOABI U YMO3AKIIOYCHHA U3 Ha6J'IIO,Z[eHI/II71, HU3YUYCHHBIX XHMHUYCCKHUX SaKOHOMepHOCTeﬁ,

IMPOTHO3UPOBATH CBOMCTBA HCU3YYCHHBIX BCIICCTB 110 aHAJIOTUH CO CBOMCTBaMH N3YYCHHBLIX;

® CTPYKTYpHpOBaTh M3Y4YE€HHBIH MaTepuan M XUMHUYECKYI0 HH(OpMAIMIO, MOITy4YEHHYIO U3 JPYTrux

HCTOYHHUKOB,

¢ MOACIUPOBATE CTPOCHUC ATOMOB 2JICMCHTOB 1-3 Nnepruoa0B, CTPOCHUEC NNPOCTHIX MOJICKYII;

2. B HEeHHOCTHO — OPHEHTAIIMOHHOII cepe:



® AHAIM3MPOBATH U OLIEHWBATH MOCIEACTBHS JJIS OKPYXKAIOIIEH Cpe/ibl OBITOBOM M NMPOU3BOACTBEHHOM
JEATEIbHOCTH YEJI0BEKa, CBSI3aHHOMN C NepepaboTKOM BEIIECTB;

3. B TpynoBoii chepe:

® IIPOBOJUTH XUMUYECKUN DKCIIEPUMEHT;

4. B cepe 6e30naCHOCTH KU3HEAESATEIbHOCTH:

® OKa3bIBaTh IICPBYIO IOMONIL ITPHU OTPABJICHUAX, OKOTaX U JPYIrux TpaBMax, CBA3aHHBIX C BEIICCTBAMU

1 J1ab0paTOPHBIM 000PYIOBAHHEM.



COJEPKAHUE YYEBHOT' O ITIPEJIMETA

BBenenue. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHUIECCKUX JIEMEHTOB U XUMHUYECCKUX pealclmii.

Iepuoanuecknii 3axon u llepuoanyeckas cucrema xumuieckux 3jieMmenToB JI. U. MenaeneeBa (10 u)

XapakTEepUCTHUKA AJIEMEHTA M0 €ro MoJiokeHuro B [lepronnueckoil cucreme XumMudeckux snementon . U.
MenneneeBa. CBOHCTBa OKCHUJOB, KHCIOT, OCHOBAHUN M COJIEM B CBETE€ TEOPUM 3IIEKTPOJIUTUUYECKOU
JMCCOIMALMU W OKHUCIICHUS-BOCCTaHOBIEHUS. [lOHATHE O mTepexomHBIX »dieMeHTaXx. AM(OTEpHOCTS.
I'enetnueckuit psAx mnepexonHoro snemeHrta. llepuomuueckuit 3akoH u  Ilepuoguueckas cucrema
xumudeckux vieMeHToB JI. M. MenneneeBa. XuMmudeckas OpraHM3alsl KUBOM W HEXUBOW IPUPOJIBIL.
XHWMHUYECKUH COCTAB SApa, MAHTUH U 36MHOU KOpbl. XUMUYECKHE NIEMEHTHI B KJIIETKAX KUBBIX OPraHU3MOB.
Makpo- u MukpossieMeHTsl. O0001IeHe cBeIeHUI 0 XuMudeckux peakiusax. Kiaccupukanys XuMuyeckux
peakuuil Mo pa3WyHBIM MPU3HAKAM: «UHUCIO M COCTaB PEAarupyroliuX M 0Opa3yrOIIMXCS BEILIECTBY,
«TEIIOBOM 3PQEeKT», «HAIpaBIEHUE», «U3MEHEHHE CTENEeHEW OKHCIEHMsI AIIEMEHTOB, O00pa3yroIIUX
pearupymolue BellecTBa», «(haza», «UCIOJb30BaHUE KaTaiuzaropa». IloHSATHE O CKOPOCTH XMMHUYECKOU
peakunu. @DakTOphl, BIMAIONME HA CKOPOCTh XWMHMYECKMX peakuumil. KartaimsaTtopel u  katanms.

Nurnéutopsl. AHTHOKCHIAHTHI.
JdemoHcTpaumnu.

Paznuunsie hopwmel Tabmumel . . MenaeneeBa. Mozaenu atomMoB 351ieMeHTOB 1—3-T0 miepuo1oB. Moens
CTpOEHUS 3eMHOTO 11apa (MoMepeyuHblil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuu OT MPUPOIbI
pearupyromux BeuecTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklUHd OT KOHIICHTPAIMH pearupyroninx
BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMMYECKOM PEaKIuu OT IUIOMAAH COMPUKOCHOBEHUS PEarupyroIInX
BEIIECTB (KUISIIIUNA CJOW»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakuud OT TeMmIepaTypbl
pearupyromux BemecTB. ['OMOreHHbId M TIeTepOoreHHbId KaTaiu3bl. @OEpMEHTATHBHBIA KaTallu3.

HNurubuposanue.
JlaGopaTopHble ONBITHI.

1. TlomyyeHue ruapoKcHIa IIMHKA M HCCIENOBAaHHE €ro CBOMCTB. 2.MojenupoBaHHe MOCTPOCHUS
[lepuoauueckoii cuctembl xumuueckux snaemeHToB [[. M. MengeneeBa. 3. 3amelieHue xeae3oM MeEIu B
pactBope cynbharta meau (II). 4. 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIK OT MPUPOIbl Pearupyronmx

BCIICCTB HA MPHUMEPEC B3aUMOJCHUCTBHUS KUCIIOT C METaJIJIaMHU.

5. 3aBHCUMOCTH CKOpPOCTH XUMHYECKOH pCakii OT KOHLCHTPALUKU PpCArupyromiux BCHICCTB Ha NMPUMEPC

B3aHMOJICMCTBUS IIMHKA C COJITHOM KHCIOTOM pastquﬁ KOHICHTpAaluun.

6. 3aBUCHMOCTh CKOpPOCTH XUMHYECKOM pCaKkiun OT IIOaAn COIIPUKOCHOBCHUS pCArupyroninx BCIICCTB.
7. MO,[[CJ'II/IpOBaHI/IC CKHUILAIICTO CJIOSD). 8. 3aBUCHMOCTH CKOpOCTHU XHMHUYECKOH pCakii OT TEMIICPATYPhbI

pearupyonmx BeIIecTB Ha mpuMepe B3auMojaercTBus okcuaa meau (II) ¢ pacTBopoM cepHON KHCIOTHI



paznuuHOil Temmeparypbl. 9. Pa3znoxkenue mepokcujia BOJOpoaa ¢ momolnbio okcuaa mapranma (IV) u
katanazpl. 10. OOHapykeHHE KaTaja3bl B HEKOTOPBIX NHIIEBBIX Mpoaykrax. 11. HMurubupoBanue

B3aUMOJICHCTBHUS KUCIIOT C METAJNIAMU YPOTPOITHHOM.
Tema 1. Metamabl (14 4)

[Tonoxxenne wmerawioB B llepuommyeckoil cucreme xmmuueckux oavieMeHTtoB J[. M. Menneneesa.
Mertamnndeckass KpUCTAUTMYECKasl pelieTka M MeTa/ulndeckas XuMudeckas cBsi3b. OOmme (usmueckue
cBolictBa MeTamwioB. CrjiaBel, HMX CBOWMCTBA U 3HaueHHe. XHMMHUYECKHE CBOICTBA META/UIOB Kak
BOCCTAaHOBUTEIICH, a TAK)KE B CBETE MX IMOJIOKEHHUS B ANEKTPOXUMHUUYECKOM DSy HaNpSKEHUHA METalIOB.

Koppo3zus metannos u cioco6s! 60ps0bI ¢ Hell. MeTtamibl B mpupoje. O6mue crnocodbl UX MOTy4eHUs.

OO0mas xapakTepucTHKA LIEJOYHbIX MeTaJI0B. MeTtamisl B pupojae. Ob1ne cnocoObl UX MOTYYEHHUS.
Crpoenue aromoB. lllenouHble MeTayuibl — MpPOCThIE BellecTBA. BaxHeilline coennHEHUs MHIeTOYHBIX
METaJJIOB — OKCH/IbI, THJIPOKCHUIBI U COJU (XJIOPHIbI, KapOOHATHI, Cyab(aThl, HUTPAThI), UX CBONCTBA U

MIpUMEHEHHE B HapoJHOM Xo3stiicTBe. KanuitHbie ynoOpenus.
OO0masi xapakTepuCTHKA 3JIEMEHTOB I1aBHOM noarpynns! II rpynmnel.

Crpoenune atomoB. lllenoyHozemenbHbIE METAUIBI — MPOCTHIE BelleCTBA. BakHEHIIME COEIUHEHUS
MIEJI0OYHO3EMENbHBIX METAJIOB — OKCHABI, THAPOKCHUIIBI W COJIM (XJIOpHUABI, KapOOHAThl, HHUTPATHI,

cynbdatsl, pocdarer), ©X CBONCTBA U TPUMEHEHHUE B HAPOTHOM XO3SHMCTBE.
AJIIOMUHUIA.

Crpoenue aroma, (pu3nuecKkue M XUMHYECKHE CBOWCTBA MpocToro BemiecTBa. COeTUHEHMS aTIOMUHUS —
OKCHUJ U TUJPOKCUT, UuX aMmpoTepHblil xapakrep. Baxknelimue conu amomunus. [Ipumenenue anioMuHus u

€ro COeIUHEHU.
Keaeso.

CTpOGHI/Ie aToMa, (I)I/ISI/I‘IeCKI/Ie 1 XMMHYECKHE CBOMCTBA IMPOCTOI0 BCIICCTBA. I'eneTnueckue pAAbL Fe+2 u

Fe*3
Baxkueitmme con sxeiie3a. 3HaUeHHE Kelie3a U eTo COG,Z[PIHCHPII’I JJI IpUPOJAbI U HAPOJAHOTO XO3SMCTBA.
JdeMoHcTpanum.

O6pa3].lI>I MCJIOYHBIX U HICJTIOYHO3EMCIIbHBIX MCTAJIJIOB. O6paSI_II>I cIL1aBoB. B3zaumopencTBue HaTpusd, JIMTUA
U Kanbliug ¢ BoJoM. B3ammopelicTBue HaTpus U Mardvgd € KUCJIOPOAOM. BzaumogeiicTBue METaIIoOB C

Hemetanamu. [lonydenue ruapoxcuaos xenesa (I11) u (I10).

JlabopaTopHbIe ONBITHI.



12. B3aumojeiicTBuEe pacTBOPOB KUCIOT U cojeil ¢ MetaiuiaMu. 13. O3HakoMJeHHME ¢ pyAaMHu kenes3a. 14.
OxpalivBaHue IUIAaMEHU COJISIMM IIEJIOYHBIX MeTasioB. 15. BsaumopeiictBue kanbiuss € BOJOM.

16.ITonyyeHue ruipoKcHia Kaabliusl U UCCIAEAOBAHUE €r0 CBOMCTB.

17. Tlony4yeHue TUAPOKCHAA ANIOMHUHMS U HCCIEIOBaHME €ro cBoicTB. 18. B3aumopneiictBue xenesza ¢

coJistHOM kucioToi. 19. Ilonydyenue ruapokcuoB xenesa (I11) u (III) u u3ydenue ux cBOUCTB.
Tema 2. llpakrukym 1. CBoiicTBa MeTa/LI0B M HX coequHenuii (2 u)!

1. OcymiecTBieHre HEOYKA XUMUYECKUX TIpeBpalieHuil. 2. [losydyeHue u cBOMCTBAa COSMHEHUN METaJLIOB.

3. Pemmenne skcriepiMEHTANTBHBIX 33/1a49 Ha paclo3HABAHUE W MOJTydSHUE COCTMHCHHUI METaJIOB.
Tema 3. Hemerasiabl (25 4)

OO6mast xapakTepucTUKa HEMETaUIOB: ToJiokeHue B [leproaudeckoil cucTeMe XUMUYECKUX AJIEMEHTOB /J[.
N.  MengeneeBa,0cOOEHHOCTH  CTPOEHHUSI ~ aTOMOB,  3JeKTpooTpuuarenbHocTh  (D0)  kakmepa
«HEeMEeTAIIMYHOCTHY, psig 0. Kpucramyeckoe CTPOCHHE HEMETaUIOB — IMPOCTHIX BEIIECTB.

AJ'IJ'IOTpOl'II/IH. du3nyeckue CBOMCTBA HEMETAINIOB. OTHOCUTEIIFHOCTD MOHIATHH «METaJID» U «HEMETAILD).

Boaopoa.llonoxenne Bogopona B lleprognyeckoit cucreme xumudeckux snemeHtoB Jl. M. Menneneesa.
Crpoenne atomMa u Mojekynbl. dusnueckue M XMMHUYECKHE CBOICTBA BOJOPOJA, €ro IMOJydeHHE H

MIPUMEHEHUE.
Bona.

Crpoenue moJiekysbl. BogopoaHas xuMudeckas CBsizb. GU3MUYECKUE CBOMCTBA BOJbl. AHOMAJIUU CBOMCTB
Bosbl. ['mapoduibHbie W THAPOGOOHBIC BemecTBa. XUMHYECKHE CBOWCTBA BOJbI. KpyroBopoT BOABI B
npupojie. Bomoounctka. Aspamnus Boabl. beiToBble GibTpbl. MuHepanbHbIe BOABL. JMCTHIIMpOBaHHAS

BOJIa, €€ MOJyYeHHE U IPUMEHEHHUE.
OO0mas XapakTepuCTHKA raJ10reHOB.
Crpoenue atoMoB. [IpocTbie BemiecTBa 1 OCHOBHBIE COSAMHEHHUS TaJIOTEHOB, UX CBOWCTBA.

Kpartkue cBenenus o xsope, 6pome, prope u ione. IlpumeHeHne ragoreHoB U UX COEMHEHUH B HApOJAHOM

XO3SIUCTBE.
Cepa.

CrpoeHue atoma, aJuIOTPOIUS, CBOMCTBA M MpUMeHeHne pomouueckoit cepbl. Okcuapl cepsl (IV) u (VI), ux
MoJy4eHHue, CBoMcTBa U npuMeHeHue. CepHas KUCIOTa U €€ COJIM, X IPUMEHEHUE B HAPOJIHOM XO35HCTBE.

IIpou3BOACTBO CEPHON KHCIIOTHI.

A30T.



Crtpoenue aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOTO BEHIECTBA. AMMUAK, CTPOCHUE, CBOMCTBA, MOJy4YeHUE U

npumeHenue. Cosin aMMOHUS, UX cBOMCTBa U npumeHenue. Okeupl azota (II) u (IV).

A30THas KHUCIIOTa, €€ CBOWCTBA W IpHMEHEHHe. HuUTpaTbl W HUTPUTHI, MpodieMa UX COJCp)KaHUS B

CEeNbCKOXO03SHCTBEHHON POAYKIIMU. A30THBIE yI0OpEHUSI.
Dochop.

CTpoeHne aroma, aJUIOTPOIHUs, CBOWCTBa Oenoro u KpacHoro ¢ocdopa, ux npumeHeHne. OCHOBHBIC

coenuHeHus: okcul pocdopa (V) u oprodochopHas kuciora, ocharer. Pochoprbie yaoOpeHus.
Yraepon.

CrpoeHue aroma, alyIoTponus, cBoiWcTBa Moaudukanui, npumernenue. Oxcunpl yriepoaa (II) u (IV), ux

CBOICTBa U MpuMeHeHne. KapOoHaThl: KalbIUT, CO/Ia, MOTALI, UX 3HAYEHHUE B IPUPO/JIE U KU3HU YEIIOBEKA.
Kpemnuii.

CrpoeHue aroma, KpUCTAILIMYECKUM KpeMHHMH, ero cBoiictBa M mpumeHeHue. Oxcua kpemuus (IV), ero
MIPUPOJHBIE Pa3HOBUIHOCTU. CHIIMKAThl. 3HAYEHHE COCAMHEHUN KPEMHMS B KMBOM M HEXWBOM NPUPOJE.

[ToHsiTHE O CUIMKATHOM TPOMBIILIEHHOCTH.
JdemoHcTpaumnu.

OO0pa3ipl TaIOTEHOB — TMPOCTHIX BEIIECTB. B3amMMOACHCTBHE TaJIOTEHOB C HATPUEM, C aJIOMUHHEM.
BriTecHenne xjopom OpomMa WM HMOAAa U3 PACTBOPOB HMX cojieil. B3aumopeicTBue cepbl ¢ MeTauiaMu,
BOJIOPOJIOM M KHCIOpOAOM. B3aumojeicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEbIO.
[Tornomienue yrieM pacTBOPEHHBIX BELIECTB HJIM Ta30B. BoccTaHOBIEHHME MeIU U3 €€ OKCHIa YIJIEM.
OO6pa3ibl NPUPOAHBIX COETUHEHHM XJI0pa, cepbl, (hocdopa, yriaepoaa, kpemuus. OOpa3ibl BaXHEHIINUX A5
HapOJTHOTO XO35HCTBa Cyib(paToB, HUTPATOB, KapOoHaToB, ¢ocdaroB. OOpaslbl CTEKIa, KEPaMHKH,

[IEMEHTA.
JlaGopaTopHble ONBITHI.

20. HOHy‘{CHI/Ie U pacCliO3HaBaHUC BOAOPOJA. 21. HccnegoBanue MOBCPXHOCTHOTO HATAKCHHSA BOIBI.
22.PaCTBOpeHI/Ie NepMaHraHara Kajus WJIh MCIHOTO Kylopoca B BOJC. 23. FI/II[paTaI_II/I}I 00€3BOXKEHHOTO

cynbdata meau (I1). 24. U3roroBneHue rurcoBoro oTmneyaTka.

25. O3HakOMJIEHHE C KOJUIEKIUEeH OBITOBBIX (GHIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MHUHEPATbHOM
BOJibl. 27. KauecTBeHHas! peakuus Ha rajoreHu-uoHsl. 28. [loiydyeHue u pacno3HaBaHue Kuciaopopa. 29.
I'openue cepbl Ha Bo3ayxe u B kuciopoze. 30.CBoiicTBa paz0OaBieHHON cepHOW KucioTel. 31. U3ydenue
cBOicTB ammuaka. 32. Pacio3naBanue coneii ammoHnusi. 33. CBoiicTBa pa30aBIeHHOM a30THOM KUCIOTHL. 34.

B3aumMopelicTBie KOHIIEHTPUPOBAHHON a30THON KHCIOTHI ¢ Mefpto. 35. ['openue docdopa Ha Bo3nyxe U B



kucnopone. 36. PacnosnaBanme docdato. 37. I'openne yrns B kucinopone. 38. [lomydeHue yroipHOM

KHUCITIOTHI ¥ M3y4eHue ee cBOMCTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Harpus. 41. [losryueHne KpeMHEBOM KHUCIOTHI M U3YUYEHHUE €€ CBOMCTB.

Tema 4. llpakTukym 2. CBoiicTBa coequHennii HemeTaLI0B (3 4)?

2. Pemenue skcnepuMeHTaIbHBIX 3azad 1o Teme«lloarpynma  kuciopona». 3. Pemenue
SKCIEpUMEHTaIbHBIX 3afau no teme «lloarpynma aszorax».5. Ilomydyenue, cobupaHue W pacro3HaBaHHE

ra3os.
Tema 5. O6001meHUe 3HAHNH 0 XUMMU 32 KYPC 0CHOBHOII mKoJbl. [loaroroBka
K rocyaapcrseHHoi urorosoi arrecranuu (F'UMA) (10 9)

[lepmognueckuit 3akoH u Ilepmoamueckas cucremMa xumuueckux osnemMeHToB JI. M. Menneneesa.
Ou3nyeckuil CMBICT TMOPSIKOBOIO HOMEpa 3JeMEHTa, HOMEPOB IMEepHoJa U TPYHIbl. 3aKOHOMEPHOCTU
U3MEHEHHsI CBOMCTB JJIEMEHTOB M WX COEAMHEHUH B MEpHOJaxX U Tpylnax B CBETE MPEeACTaBICHHUH O

CTPOCHHH AaTOMOB 3JICMCHTOB.

3HaueHue NEPUOAMYECKOTO 3aKOHA. BHIBI XMMHUYECKMX CBSA3€M M THUMBI KPUCTAIMYECKUX PELIETOK.
B3anMocBs3b cTpoeHUss M CBOWCTB BemiecTB. Kiaccudukamuss XUMHUUYECKHX PEaKIHi 10 Pa3IudHbIM

MpU3HaKaM (YHCJIO U COCTaB pearupyronirx U o0pa3yrouuxcs BelecTB; HalTuiue

rpaHulbl pazgena ¢a3z; TemnaoBoil 3¢h¢eKT; M3MeHEeHUEe CTeleHeH OKHUCICHHUS aTOMOB; HCIOJIb30BaHUE
KaTajan3aTopa; HampaBlieHue mpoTekanus). CKOpOCTh XMMHUYECKUX PEaKlUil U (GaKTOphl, BIUSAIOLIME Ha HEe.

O6paTI/IMOCTI) XUMHNYCCKUX peaKHHfI U CIIOCOOBI CMCIICHUA XUMHUYCCKOTI'O paBHOBECHS.

HpOCTHe U CIIOXKHBIE BemlecTBa. MeTamibl M HeMeTalbl. |'eHeTudeckue paAdbl METaJlla, HEMCETAJLIA U
IePexXoAHOIr0 METajlia. OKCI/IIIBII/I TUAPOKCHUABI (OCHOBaHI/IH, KHCJIOTHBI, aM(bOTepHBIe I I/I,Z[pOKCI/I,Z[BI), coim. 1x
COCTaB, KJ'IaCCI/I(bI/IKaI_[I/IH u O6H_II/IG XMMHUYECKHE CBOMCTBA B CBETE TCOPUU SHCKTpOHI/ITH‘leCKOﬁ

JIACCOIAAIIAH.



IInanupyemMble pe3yJbTaTbl 00y4eHHS:

BbInycKHMK HAy4YUTCS:

* ONIMCBHIBATh CBOMCTBA TBépIH)IX, KHUIAKHUX, ra3006pa3HI>1x BCIICCTB, BBIACIIAA HUX CYIICCTBCHHBIC

IIPU3HAKY;

® XapakKTepu3oBaTb BCHICCTBA IO COCTaBy, CTPOCHUIO H CBOfICTBaM, yYCTaHaBJIMBAaTb MNPUYUHHO-

CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapPaKTCPHUCTUKAMU BCIICCTBA,

® paCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSITUHN «aTom», «KMOJICKYJIa», «XUMUYECKUHN OJICMCHT»,

«MIPOCTOEC BEHIECTBO», «CIOKHOC BEIICCTBO», «BAJICHTHOCTD», UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUH,

* U300paXkaTh COCTaB MPOCTEHIIMX BEIIECTB C TOMOIIbIO XUMHUYECKHX (OPMYIT U CYIIHOCTb

XUMHNYECKUX peaKHI/Iﬁ C MIOMOIIBIO XUMHWYECKUX ypaBHeHI/II\/II;

¢ BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbl BE€IICCTB, @ TAKXKC MACCOBYIO JI0JIIO

XMUMHYECKOTO AJIEMEHTA B COSMHEHMSIX JJISl OLIEHKH UX MPAKTUYECKOM 3HAUMMOCTH;
* CpPaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHHUSI, KUCIOTBI, COJIU;
* KJ1accu(UIUPOBATh OKCUABI U OCHOBAHMS 110 CBOMCTBAM, KMCIIOTHI M COJIU IO COCTABY;
* [10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XMMHUYECKON MOCYIOMH;

® IPOBOAUTE HECIOXKHBIC XMMHWYCCKUEC OIIBIThI U Ha6.]'IIOI[eHI/I5I 3a U3MCHEHUSIMH CBOMCTB BC€HICCTB B
npouecce ux HpeBpaHICHHfI; CO6J'IIOI[aTB IMpaBujia TCXHUKH 0e301acHOCTH IIpU IIPOBCACHUU Ha6HIO,Z[eHHﬁ n

OIIBITOB,

® pas3iindaTb OKCIICPUMCHTAJIIBHO KHCJIOTBI H H_[éJ'IO‘II/I, MOJIB3YACh HHAUKATOpaMH; OCO3HABATb

H606XOI[I/IMOCTB CO6J'IIOI[CHI/I$I MCp 0€e30I1aCHOCTH Ipu O6paH_IeHI/II/I C KHCJIOTaMH U IICJI0YaMHU.
¢ paCKpbIBaTb CMBICJI IICPHUOANYCCKOI'0 3aKOHA I[ . MeHz[eneeBa;

¢ OIIUCBIBATD M XaPAKTCPU30BATH Ta6J'II/I‘IHYIO (I)OpMy HepHOﬂquCKOﬁ CUCTEMBbI XHMMHUYCCKUX

OJICMCHTOB;,

¢ XapaKTCepUu30BaTb COCTAB ATOMHBIX SAACPp W PACHPCACIICHHUC YHUCIIa SJICKTPOHOB IIO0O 3JICKTPOHHBIM
CJIOAM aTOMOB XUMHWYCCKUX JBJIICMCHTOB MAJIbIX IECPHOJIOB HCpI/IO,[[I/I‘-ICCKOI\/'I CHUCTEMBI, a TaKXKEC Kallusd H

KaJablus,

¢ pa3jin4aTb BUABI XHMHUYECKON CBS3H: HOHHYIO, KOBAJICHTHYIO MMOJIAPHYIO, KOBAJICHTHYIO HCIIOJIAPHYIO

U METAJUIMYECKYIO;



* M300paXkaTh AJIGKTPOHHO-UOHHBIE (OPMYJBI BEIMIECTB, OOpPA30BAHHBIX XUMHUYECKUMHU CBS3SIMU

pa3HOro BUA;

* BRISIBJIATH 3aBUCHUMOCTH CBOMCTB BCHICCTB OT CTPOCHUA HX KPHUCTATIMYCCKHUX peH_IéTOKI HNOHHBIX,

ATOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX

¢ XapaKTCpu3oBaTb XMMHUYCCKUC IBJICMCHTLI M HX COCAMHCHHA HAa OCHOBEC IIOJIOKCHHA 3JICMCHTOB B

NEPUOJANYECKOIN CUCTEME U OCOOCHHOCTEN CTPOEHHS UX aTOMOB;

* XapaKTEepU30BaTh HAYYHOE © MHUPOBO33PEHUYECKOE 3HAYCHHE TMEPUOJMYECKOrO 3aKOHA H
MEePUOANYECKON CcHCTeMbl xuMuueckux anemeHToB JI. M. MenneneeBa; * OOBSCHATH CYTh XHUMHUYECKUX

IMPpOHECCOB U UX NPUHIUITHAIIBHOC OTIINYHUEC OT (1)I/I3I/I‘-I€CKI/IX;
¢ Ha3bIBaThb MMPU3HAKU WU YCJIOBUA NPOTECKAHUA XUMHUYCCKUX pCaKHHﬁ;

® YCTaHaBJIMBAaTb MNMPUHAIJICIKHOCTDH XUMHAYECKOU pC€aknun K OHpeHeJ'IéHHOMy TUITY IO OJHOMY H3
KJIaCCU(UKAMOHHBIX MPHU3HAKOB: 1) MO YHCIy M COCTaBY HCXOJHBIX BELIECTB U MPOJYKTOB pPEAKIMU
(peakiuu coeMHEHNs, Pa3JIOKEHUs, 3aMENICHUS U 00MeHa); 2) MO BBIJCICHHUIO WU TOTJIONIEHUIO TeTIOTHI
(peakuu 3K30TEPMHUYECKUE W DHAOTEPMHUYECKHE); 3) 0 U3MEHEHHWIO CTETCHEH OKUCICHUS XUMHYECKHUX
AJIEMEHTOB (peaKIUKM OKHCIUTEIHLHO-BOCCTAHOBHUTEINIbHBIC); 4) M0 00paTUMOCTH TIporecca (peakiuu

o0paTuMbIe U HEOOpaTUMBIE);,

* COCTaBJISITh YPAaBHEHUS AJIEKTPOJMTUUYECKONW IUCCOLMAIMN KHUCIIOT, IIeNouei, coJjei; IMOJIHble U
COKpalIEHHbIE HOHHBbIE YypaBHEHUS peakiuii oOMeHa; YpaBHEHHUS OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX

peaKIuii;

¢ IIPOrHO3UPOBATh HNPOAYKTbBl XUMHUUYCCKHUX peaKuHﬁ 10 (bOpMy.]'IaM/HaSBaHI/IHM HCXOOHBIX BCIICCTB,

OIIpCACIIATh HCXOAHBIE BEHICCTBA 110 (bOpMynaM/HaSBaHI/IHM IIPOAYKTOB pCaAKIINH,

¢ COCTaBJIATH YpaBHCHUA peaKuHﬁ, COOTBCTCTBYIOLIUX IIOCJICA0BATCIBHOCTHU (((I_IGHO‘H(G»)

npeBpameHI/Iﬁ HCOPraHN4YCCKUX BCUICCTB PA3JIMYHbIX KJIIACCOB;

¢ BBIABJIATE B IMMPOLECCE OKCICPUMCHTA NPU3HAKU, CBUACTCIBCTBYIOIIUC O IMPOTCKAaHHUU XUMHYECKOU

peakuuu;
* IPUTOTOBJIATH PACTBOPBI C ONIPENEIEHHON MaCCOBOM J10JIEN PACTBOPEHHOTO BEILIECTBA;

¢ OIIPCACIAThE XapaKTCP Cpe€Abl BOJHBIX PACTBOPOB KHUCIOT U IIeI0Yed II0 H3MEHEHHUIO OKpacKu

HHIUKATOPOB;

¢ IPOBOAUTL KAaUCCTBCHHBLIC PCAKIWH, IMOATBCPKAAOMINEC HAJIUYUC B BOJHBIX PACTBOpPAaX BCIICCTB

OTACIBHBIX NOHOB



* oIpCaACIATh NPUHAMICIKHOCTD HCOPraHUYCCKHUX BCIICCTB K OJHOMY M3 HM3YYCHHBIX KHaCCOB/FPYHHZ

METaJUIbl U HEMETAJIbI, OKCHJIbI, OCHOBAHMS, KHUCIJIOTHI, COJI;
* COCTaBJIAITH (POPMYIIBI BEIIECTB 10 X HA3BAHUSM;
* ONPEACIIATh BAJICHTHOCTh U CTENEHb OKUCIICHHS 3JIEMEHTOB B BELIECTBAX;

¢ COCTaBJIATH q)OpMYJII)I HCOPTaHUYCCKUX COGI[I/IHGHI/If/'I II0 BAJICHTHOCTAM M CTCIICHSAM OKHCIICHUSA

QJICMCHTOB, a TAKXKC 3apdaaM MOHOB, YKa3aHHbBIM B Ta6JII/III€ pPacTBOPpUMOCTHU KHUCJIIOT, OCHOBaHHUI U COJIGfI;

* OOBSICHSATH 3aKOHOMCPHOCTU H3MCHCHUA (1)I/I3I/ILIGCKI/IX A XUMHWYECKHX CBOMCTB IMPOCTBIX BCHICCTB
(MCTaJ'IJ'IOB n HCMCT&J’IJ’IOB) N HX BBICHIMX OKCHIOB, O6pa3OBaHHBIX SJICMCHTAMH BTOPOTO U TPETHETO

HEPUOJIOB;
* Ha3bIBATh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JUIsl TPYI OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

¢ Ha3bIBaTh O6HII/IC XUMHUYCCKUEC CBOﬁCTBa, XapaKTCPHBIC I KaXXAO0TO M3 KIIaCCOB HCOPraHUYCCKHX

BEIIECTB: KUCJIOT, OCHOBaHUM, COJICH;

* IPUBOJUTH IIPUMECPHI peaKuHﬁ, MOATBCPKAAOIMNX XUMHUYCCKUC CBOMCTBA HCOPTaHNYCCKNX BCUICCTB:

OKCHIO0B, KHCJIOT, OCHOBAaHHMH M COJICH;

® OIpCACIATH BCIICCTBO-OKHNCIINTCIIb n BECIICCTBO-BOCCTAaHOBHUTCIIb B OKHCIIUTECIBHO-

BOCCTAHOBUTCJIbHBIX PCAKIUAX,

¢ COCTaBJIATH OKHCIIMTENHHO-BOCCTAHOBHUTEIIHLHBIN OanaHC (I[J'IH HN3YYCHHBIX peaKHHﬁ) 110

MMpCIJIOKCHHBIM CXEMaM peaKHHfI;

¢ IIPpOBOJUTD J'Ia60paTOpHI)IC OIIBITBI, IMOATBCPNKIAAOINEC XHUMHYECKHC CBOMCTBAa OCHOBHBIX KJIaCCOB

HCOPraHNM4CCKUX BEIICCTB,

Bbmycmmx noayuum 603MOIHCHOCHIb HAYUUMbCA?
* cpamommno 06pau¢ambc;1 C senyecmeamu 6 Nno6ceoOHesHoll HCU3HU,

* 0CO3HABAMb HEOOXO0UMOCMb COONIOOEHUS NPABUN  IKOJO2UYeCKU Oe30NaACHO20 NOo8edeHUs 6

OKpYHCcaroueri NPUPoOHoll cpeoe;

* NOHUMAMb CMBICT U HEOOXO00UMOCMb COONI0O0eHUsT NPeONUCAHUL, NPedlacaemMblX 8 UHCMPYKYUSIX NO

UCNOIL308AHUIO IEKAPCNE, CPEOCME ObIMOGOU XUMUU U OP.;

® UCnoJjib3o06damo npuo6peméHHble KJIl04€e6ble€ KOMNemeHmHoCmu npu 6blNOJIHEeHUU UCCe008amenbCKux

NPpOEeKmoe6 no u3y4eruro CBOIZCWIG, cnoco6os noJy4erus u pacno3naeanust eeuiecmse,



* pazeueamsv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmed YCMHOU U NUCbMEHHOU
KOMMYHUKAYUU npu pabome ¢ meKcmamu Y4eOHuKa u OONOTHUMENbHOU JUmepamypou, CRpasouyHbIMU
mabauyamu, nNposeIAMs 20MOBHOCMb K YBANCEHUIO UHOU MOYKU 3PEHUsl NPU 0OCYHCOeHUU pe3YIbmamos

8bINOJIHEHHOU pabomul;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUI0 O Bewjecmeax U XUMUYECKUX Npoyeccax, Kpumuyecku
OMHOCUMBCA K NCeBOOHAYYHOU UHpOpMayuu, Hed0OPOCo8eCmMHOU peKiame, KAcarouweucs UCNONb3068aAHUsL

PA3TUYUHbIX 6€UeECmE.
® 0CO3HABANTb 3HAYEHUE meopemu4ecKux SHAHUL OISl npakmuqecmﬁ dessmenbHoCmu yejloeeka,
® onuceleams U3y4eHHble 00vexmul Kax CUcCmembvl, NPUMEHA 102UKY CUCMEMHO2CO0 AHAIU3A,

® NpUMeHAmMsb 3HAHUA O 3AKOHOMEPHOCHAX nepuoduuecxoﬁ cucmemvl XUMUYECKUX I1eMeHmo8 OJisl

obvsCHeHUs U npe()eu()eHuﬂ ceoticma KOHKpENHblX eeuiecme,

* pazeuseamsv UHDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCMBOM Y2lyONeHus 3HaHUuti 06 ucmopuu
CMAHOBNIeHUs. XUMUYECKOU HAYKU, €€ OCHOBHbIX HNOHAMUL, NepUOOUYecKo20 3aKOHA KAK O0O0HO20 U3

BAIICHEUULUX 3AKOHOB npupodbl, a makKaHce 0 COBPEMEHHbLX 00CMUINCEHUSIX HAYKU U mexnHuKku.
* cocmaeiisimb MOJIEKY/IAAPHbLE U NOJIHblE UOHHbLE YPABHEHUA NO COKpClM/;éHHblM UOHHbIM YPABHEHUAM,

* NPUBOOUMb  NpUMEPbl  pearkyuil, NOOMEEPHCOAIOUUX — CYUYECMBOBAHUE  B3AUMOCEA3U  MeHCOY

OCHOBHbIMU KN1ACCAMU HEeOp2AHUYECKUX e6ellecme,

* NPOCHO3UPOBAMb  PE3VIbMAmbl  8030€liCEUs.  PA3IUYHLIX (AKMOPO8 HA UZMEHeHUe CKOpOCmuU

XUMUYECKOU peakuyuu,

® NpocHO3Uposamsv pe3yibnmantvl 6030elicmeus Pa31TUYHbIX qbaKmopoe HA cmeweHue xumudecKkozo

PABHOBECUAL.
® NPOCHO3UpOBaAmMb XuMudeckKue ceolicmea seecme Ha OCHoee Ux cocmaed u CnpoeHus,

® NPOCHO3UpPOBAMb cnocobrocme geyecmea nposeisinib OKUCIUNENbHble UIU 60CCMAHOBUMETIbHbLE

ceoticmea Cy’{én’IOM cmenenell OKUCTeHUs INIEMEHMOE, SXOO}IM/ILLX 6 €20 cocmas,

® 6bLA6JIANTL  CyUecmeosarnue 2eHemuUYecKoll 63auMOoCBA3U Meofcdy eewecmeamu 6 pﬂdy npocmoe

gewecmso — OKCUO — 2UOPOKCUO — COJlb;

® OpP2caHU306blEBAMD, npoeoc)umb YHUeHuvecKkue npoeKkmaol no UCCe008aHUIO CBOLICME eewecme, umerowux

6AJICHOE NpaKkmuyecKkoe 3Ha4deHue.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema Koi1-Bo yacos
1. Beenenue. O0mas xapakTeprucTuKa XUMUYECKOTO 3JIEMEHTa U 10
XUMUYECKUX peakuui. [lepnoanyueckuil 3aK0OH U EPUOHYECKAsT
cucTeMa XxuMudeckux anementoB J[. M. Menneneesa
2. MeTaibl. 18
3. Hemeramisl. 29
. O6006111eH1e 3HaHUH IO XMMHH 32 KypC OCHOBHOM IIKOJIBL. 11
Hroro 68
I'PA®UK NPOBEJIEHUSA KOHTPOJIBHBIX PABOT
Ne Tema KOHTPOJIbHOM ®opma KOHTPOJISI JaTa npoBenenust
padoThI
Ilnan | dakr
1. | OGmas xapakTepucTuka KoHntponbHas
XMMHYECKOTO dJIeMeHTa U | paboTa
XUMUYECKUX PEAKIUH.
Ilepuoarueckuil 3ak0H U
MepuoanYecKasl CucTeMa
XUMHUYECKUX HJIEMEHTOB
. Y. MeHnaeneeBa
2. | Meramnsi. Kontponbhas
paboTa
3. | Hemeramusl. KonTtponbhas

paboTa




KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE

Ne i/ Tema Koua- | lara | nara | [IpuMeyanus
BO m1aH | pakr
4acoB

1. (1) | XapakTepucTHKa JIEMEHTA I10 1

€ro MOJIOKEHUIO B
MIEPUOANYECKON CHCTEME
XUMHNYCCKHUX JJIEMCHTOB
J.M.MenneneeBa. BBoHBIN
HHCTPYKTaX.

2. (2) | Xumuueckue cBoiicTBa 1
OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCAUHEHUN B

ceere TOJ[ u OBP.

3. (3) | AmdoTepHbIE OKCHIBI U 1
THIPOKCH/TBI

4. (4) | lleproanyeckuii 3aKOH U 1

[Tepuonnueckas cucrema /1. U.
MenneneeBa B CBETE yUEHUS O
CTPOCHHH aToMa

5. (5) | Knaccupukanuss XAMHUECKUX 1
PEAKIM 10 Pa3IHIHBIM
OCHOBaHUSIM
6 [ToHsITHE O CKOPOCTH

XUMHYECKOH pC€aKuuu

7 KaranuzaTtopsl

8 XuMuyeckasi Opranu3alus
YKUBOM M HEKUBOU MPUPOIBI

9 O0001IeHNE U cUCTEMATU3 AU
3HaHUH 110 TeMe «BBenenue»

10 KonTpoabHnas padora Ne 1 mo 1
Teme «IloBTOpEHNE OCHOBHBIX
BOIIPOCOB KYpca 8 Kiaaccay.

11. (1) | IonoxeHue MeTAILIIOB B 1
MIEPUOANYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB
JA.1N.MenneneeBa. ®usnueckue
cBoiicTtBa MeTtaiuioB. JI.O.Ne2 4




12.(2)

CriaBsl.

13. (3) | XuMuveckue CBOWCTBA
MeTaoB. JI.O.Ne3
14. [Tony4yenue meramios.
(4)
15 Koppo3us meTannos u cnocoObl
.(5) | OopwOBI ¢ HEH.

16. (6) | Pemenue 3amau Ha
OIIPENIETICHNE MAaCCOBOM 10U
BBIXO/[a IPOJIYKTA PEAKIIUH.

17. OO6mrast xapakTepucTuKa
(M) I[EJIOYHBIX METAJIJIOB.
18. CoenuHeHus menoYHbIX
(8) METaJLIOB.

19. (9) | OGmas xapaKTepucTHKA
3JIEMEHTOB TJIABHOW MOATPYIIIIBI
Il rpynmsL.

20. (10)| Coenunenus
IIEJI0YHO3EMENbHBIX METAJLJIOB.

21. (11)| AnroMuHHMIA, €TO CBOMCTBA,
COCIMHCHUS

22. Keneso, ero ceoiicTa
(12)

23. (13)| HpakTuueckas padora Ne 1.
OcymecTBiieHHE HENOYKH
XUMHMYECKHX MpeBpalieHn i
MeTaJLJIOB.

24. (14)| I'enetrueckue psaapl Fe2+ u
Fe3+. J.O.Ne6

25. (15)| HpakTuyeckas padora Ne 2.
IMosy4yenue u cBoiicTBa
CoeINHEeHUH MeTAJLJIOB.

26. (16)| lpakTuyeckas padora Ne 3.
Pemenue
IKCNEPUMEHTAIBHBIX 32124
HA pacrno3HaBaHue H
MOJIy4eHHe BellecTB.

27. (17)| O6o061IeHNE 3HAHHIA TIO TEME
«MeTtambb».

28. (18)| KoutposabHas pagora Ne 2 o
TeMe «Merajbi».

29. (1) | OOmas xapakTeprCTHKA
HEMETAaJLIOB.

30. (2) | Bomopon.

31.(3) | Bona




32. (4)

OO1ast xapakTepuCcTUKa
raJIOTeHOB.

33. (5) | OcHOBHBIE COEAMHEHHMS
rajioreHoB.JI.O.Ne7

34. (6) | Kucmopon

35(7) | Cepa

36. (8) | CoenuneHuUs cepbl.

37.(9) | CepHast KHCIIOTA M €€ CBOWCTBA.
JI.O.Ne8

38. | [Ipom3BoACTBO CepHOI
(10) | xkucnOTHI.

39. Pemrenne 3amau.

(11)

40. (12)| TpakTyeckas padora Ne 4 .
Pemenne
IKCMEPUMEHTATBHBIX 32124
no teme «Iloarpynna
KHCJI0poaa.

41 (13) | Obmas XapaKTepUCTHKA
3NIEMEHTOB V IPYIIIbI TJIaBHOM
MOJrPYIIbL. A30T, €r0
CBOWCTBA.

42. (14)| AMMmuak, ero CBOMCTBA.

43. (15)| Coan ammonus. JI.O.Ne9

44. (16)| Okcumpl a3ora.

45. (17)| AzoTHast KKCIOTa, €€ CBOHCTBA.

46. (18)| Cosau a30THOM U A30THUCTOM
KHUCIIOT.

47. (19)| ®ocdop, ero coequHEHNUS.

48. (20)| OOmrast xapaKTepUCTUKa
3JIEMEHTOB TJIABHOM TOATPYIIIHI
IV rpynnel. Yraepon, ero
CBONCTBA.

49. (21)| Okcuapl yrirepoa.

50. (22)| YromnbHas KUCIOTA.
Kap6onater.J.O.Nel 1

51. (23)| KpemHuii, ero

coequHeHus.J1.O.Ne12,13




52.(24)

CunmkaTtHas MPOMBIINIJIICHHOCTDb

53. (25)

Pemenue 3agau Ha npuMecH.

54. (26)

IIpakTnueckas padora Ne 5.
Pemenue
JKCIIePUMEHTAJIbLHBIX 32124
no teme «Iloarpynna azora u
yrieposaa.

55. (27)

IIpakTnueckas padora Ne 6.
Iosryuenne, codupanue u
pacno3HaBaHue ra3os.

56. (28)

O0001IeHNE 3HAHUHT 110 TEME
«HemeTtaminy.

57. (29)

KonTtpoabHnas padora Ne 3 mo
Teme «HeMeTaiibi».

58. (1)

[Iepnoanueckuil 3aK0H 1
IepuoaNYecKas CUCTEMA
XUMHUYECKUX HIEMEHTOB

JA.N.Menneneena.

59.(2)

3aKOHOMEPHOCTH

HM3MEHEHHS CBOMCTB 2JIEMEHTOB
Y WX COCIMHECHHH B TIEpUOJaxX 1
rpynmnax B CBETE
MPEJCTaBICHUN O CTPOCHUH
aTOMOB DJICMCHTOB. 3HAUCHHE
[Tepuoaudeckoro 3akoHa

60.(3)

Bunel xumMnuecknx cBs3ed u
THITBI KPUCTAJUTHYECKHUX
penieTok. BzauMocBsi3b
CTPOCHHMS ¥ CBOMCTB BEIICCTB

61.(4)

Knaccudukanus XxuMmuaeckux
PEeaKIHH 10 pa3InIHbIM
MIPU3HAKAM.

62(5)

MeTtamisl n HEMCTAJLJIBL.
I'eneTnueckue pAAbL.

63. (6)

Kinaccel xuMuaeckux
coenuHenuit B ceete TOJI.

64. (7)

Kinaccel xuMuaeckmnx
COEIUHEHUU B CBETE
npeacrasienuii OBP.




65 (8)

Pemrenue 3anau u ynpaxHeHun

o temam TOJ] lu OBP
66 Pemienue 3a1a4 Ha MaccoBYyIO
(9) JOJIIO
67. Xumusi ¥ 3I0pOBbE.
(10)
68. | [IpoGnemsl Ge30macHOTO
(11) | ucnosp30BaHMS BELIECTB U

XUMHUUYECKUX PEAKIINH B
MOBCEIHEBHOM KU3HH.
O06o0marmuii ypok 3a Kypc
OCHOBHOM IITKOJIBI




Padouass mporpamma no Xumuu
10 kaace

(1 yac B Hene0, 30 4acoB B rom)

NOACHUTE/IbHAA 3ANMUCKA

Hanuass pabouyas mporpamma Paspaborana Ha ocHoBe PI'OC cpeanero o6imiero oOpa3oBaHHs MO
xumuH, padoueit nporpammsl kK muHUM YMK O.C. I'abpuensna «Xumusi. bazoBerii ypoBenb. 10-11 xmaccoi»
(aBTop T'abpumensn O.C.), yueOnuka «Xumus. basossiii ypoBenb. 10 kmacc» (aBrop I'adpuensn O.C.)
pexomengoBanHoro MO P® u nMmeronerocs B nepeyHe yTBEpPKIEHHbBIX YYEOHUKOB U nporpamMm Ha 2019-
2020 y4eOHsIii roI.

Peanuzarust mporpammel ocymectBisiercs: pu ucnosb3oBanun YMK  O.C. I'aGpuensna, ydyeOHnKa
«Xumus 10 kmacey (aBrop O.C.IN'abpuensn ), «Ipoda» 2016r.

@OenepanbHblil 0a3uCHBIN y4eOHBIM MiaH A1 00pa3oBaTeNbHBIX yupexjeHuil Poccuiickoit ®eneparuun
MpelycMaTpuBaeT 00s3aTeIbHOE U3yYeHUE XMMHHM Ha 0a30BOM ypoBHE cpeaHero oOmiero B oObeme 35
yacoB ( 1 gac B Hememo).Cornacuo kanexgapaomy rpaduky MBOY OCOII Ne 2 na 2019\2020 y4eGHbIi
roJl U paclMCaHuio ypokoB B 10 kitacce KajaeHIapHO-TEMATUYECKOE INIAHUPOBAHUE COCTABJICHO Ha 68 4acoB
(c yueToMm mpa3aHUYHBIX He paboumx mAHer — 23 deBpans, 8 mMapra, Malickux npa3aHukoB). [Iporpamma
OyZeT BBINIOJIHEHA B MTOJIHOM 00bEME 3a CUET YIJIOTHEHUS MaTepuaia B pazzene «buonornyeckre akTUBHBIE
OpraHMYecKue coeaTuHeHus» (Ha 2 Jaca).



H.]IaHl/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqe61{0r0 nmpeamMera

JlesTenbHOCTh yuuTens B OOyYyEeHMM XMMMM B CpEIHEH IIKOJIE J0JDKHA ObITh HallpaBlIeHAa Ha
JTOCTHXKEHUE 00YJaIOMUMUCS CIEAYIOLUX JUYHOCHHBIX PE3YIbHamog:.

- B IIEHHOCTHO-OPHEHTAIIMOHHON cdepe - oco3naHue POCCUMCKON TpakTaHCKOW HUIACHTUYHOCTH,
MIaTPUOTU3MA, YyBCTBA TOPAOCTH 34 POCCUMCKYI0 XMMUYECKYIO HAYKY;

- B TPYAOBOH cdepe — eomoHocmb K OCO3HAHHOMY BBIOOPY HalbHEWIIEH 00pa3oBaTeIbHOM
TPAEKTOPUU B BBICIIEH IIKOJIE, T XUMUS SBISETCS POPHUINPYIOUISH TUCIUTUTHHOM,

- B II03HABaTEJIbHOM (KOTHUTHMBHOM, HWHTEIJIEKTyalbHOW) cdepe — ymeHue YNpaBIsATh CBOEH
MO3HABATEIbHON JESITENbHOCTBIO, 20MOBHOCMb W CnocoOHOCMb K O0pa30BaHMIO, B TOM UHUCIE
caMo00pa3oBaHNI0, Ha NPOTSHKEHUMM BCEH  JKM3HU; CO3HATENBbHOE OTHOIIEHHE K HENpPEepbIBHOMY
00pa3oBaHMIO KaK yCIOBHUIO YCIEITHOM MpOo(EeCCUOHATBFHOM 1 O0IIECTBEHHOM IeITeIbHOCTH;

- B cepe cOepekeHUs 3J0POBbs — HpUHAmMuUE U peanuzayus UEHHOCTEH 3710pOBOro M OE30MacHOTO
o0Opa3a JKU3HM, Henpusamue BPEIHBIX NPUBBIYEK (KYpEeHHs, YMOTpeOJIeHHs alKoroJisi, HapKOTHKOB) Ha
OCHOBE 3HAaHUH O CBOMCTBaX HAPKOJOTUYECKUX U HAPKOTUYECKUX BEIIECTB.

Memanpeomemmnule pe3yiomanmol 0C60CHUA GbINYCKHUKAMU CPEOHEll WKOIbl Kypca XUMUU:

- UCNOIb308aHUe YMEHUN U HAaBBIKOBPA3IMUHBIX BHIOB MO3HABATENIbHOM NEATENHOCTH, TPUMEHEHNE
OCHOBHBIX METOJIOB TO3HaHWUs (CHUCTEMHO-UH(OpPMAIMOHHBIA aHanu3, HaOIIOAeHHE, HW3MEpEeHue,
MIPOBEJICHUE IKCIIEPUMEHTA, MOJICIUPOBAHKE, UCCIEI0BATENbCKAS IEATENbHOCTD) JJISl U3YUEHUS Pa3IMuHbIX
CTOPOH OKpY’Karoel NeHCTBUTEIbHOCTH;

- 81adeHue OCHOBHBIMHU HHTEJUIEKTyaJbHBIMU OIEpauusMu: (HOpPMYIUPOBKA THUIOTE3bI, aHAIU3 U
CUHTE3, CPAaBHEHHUE U CUCTEMAaTH3aIMsl, BHISABICHUE IPUYMHHO -CJIEICTBEHHBIX CBSI3€H U MOUCK aHAJIOTOB;

- no3uanue 00bEKTOB OKPYyXaromero Mmupa oT O6H_ICFO qepes 0COOEHHOE K CANHUYHOMY,
- YMeHue TCHEPUpPOBaTh UACH U OIIPEACIIATE CPEACTBA, HCO6XO,Z[I/IMBIe JJIA UX peain3alivuu,

- YmeHue OIPCAC/Th HEIUW KW 3aJadu ACATCIIbHOCTH, BLI6I/IpaTL cpeacTtBa pcajm3alun LHEIUu H
IPUMCHATDL UX HA IIPAKTHUKEC,

- ucnoabizoearue pas3iiIMYHbIX HCTOYHHUKOB JISI TTOJIYYCHUA XUMHYCSCKOH I/IH(l)OpMaI_[I/II/I, IIOHUMAaHHC
3aBUCHUMOCTH COACPKAHUA U (1)OpMBI MMpCACTABJICHUSA HH(bOpMaL[HH oT ueneﬁ KOMMYHUKAIIUU U aApecCarta,

- YMeHue TPOAYKTHBHO OOIIAThCS M B3aMMOJEHCTBOBATh B IPOIIECCE COBMECTHOM AEATENbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATENBHOCTH, 3(HEKTUBHO pa3peraTh KOH QIUKTHI;

- 20MOBHOCMb U CIIOCOOHOCTh K CaMOCTOSTEIIBHOM I/IHq)OpMaI_II/IOHHO'HO3HaBaTeHBHOI>'I ACATCIbHOCTHU,
BKJIIFOYasl YMCHHUC OPUCHTUPOBATHCA B PA3JIMYHBIX HMCTOYHHKAX HH(bOpMaHHH, KPUTUYCCKHU OLICHUBATHL U
HHTCPpHIPECTUPOBATDH I/IHq)OpMaI_II/II-O, MOJIYy1aCMYIO U3 pa3JIMYHbIX HCTOYHHUKOB,

- yMeHue WCTONB30BaTh CPEJCTBAa MH(YOPMAIMOHHBIX ¥ KOMMYHHMKAIIHOHHBIX TEXHOJIOTH (j1anee —
HUKT) B pelieHnr KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHMU3AIMOHHBIX 33a7a4 C COOJIIOJIEHUEM
TpeOOBaHUM SPTOHOMHUKH, TEXHUKH O€30TIaCHOCTH, TUTUEHBI, PeCypcOocOepeKeHusl, MPABOBLIX M ITUYECKUX
HOPM, HOPM HH(POPMAIIOHHOM 0€30MaCHOCTH;



- 81adeHue SI3BIKOBBIMU CPEJICTBAMH, B TOM UHUCIIC U SI3BIKOM XUMUH, - YMEHHE SCHO, JOTHYHO U TOYHO
n3Jjlaratb CBOIO TOUYKY 3PEHMsI, UCIIOJIb30BaTh aJJEKBATHBIE SI3bIKOBBIE CPEACTBA, B TOM UUCJIE U CUMBOJIBHBIE
(xumMuueckue 3HaKH, (GOPMYIBI M YpaBHEHHS).

Ilpeomemuvimu pe3ynvmamamu V3y4eHus XMMUKHA 0a30BOM YPOBHE Ha CTYIICHH CPEIHETO OOILIEro
00pa3oBaHUs SBJISIOTCS:

1) B mo3HaBaTeabHOM cdepe:
- 3Hanue (MIOHUMAHUE) U3YUEHHbIX NOHAMUL, 3AKOHO8 U Meopull;

- YMeHue ONMUCBHIBaTh JIEMOHCTPALMOHHBIE W CaMOCTOSATEIBHO IPOBEJCHHBIE OKCIIEPUMEHTHI,
HCIOJIBb3YS /71l 3TOTO €CTECTBEHHBIN (PYCCKHM, POJHOMN) A3bIK U SI3bIK XUMUU;

- YMeERrue KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHUYCCKHE DJICMCHTEI, ITPOCTBIC U CJIOKHBIC BCIICCTBA, B TOM YHCJIC U
OpPraHu4e€CKrueC COCANHCHM A, XUMUYCCKUC PCAKIIUHA 10 pa3HbIM OCHOBAHUAM;

- YMeHue XapaKTCPU30BaATb HU3YUYCHHBLIC KJIIACCHI HCOPraHUYCCKUX W OPraHUYCCKHUX COC}II/IHCHI/Ifl,
XUMHUYCCKHUEC PCaKIIHNU,

- 20MOBHOCNb IPOBOJUTH XUMHAYECKUM SKCIICPHUMCHT, Ha6.]'IIO)IaTI) 3a €TI0 NPOTCKAaHHUEM, (1)I/IKCI/Ip0BaTI)
PE3YIbTATBl CAMOCTOATCIBHOTO U ICMOHCTPUPYEMOI'0O DKCIICPUMEHTA U ACTIATh BBIBObI,

- ymeHue (HOPMyIHPOBATH XUMUUYECKHE 3aKOHOMEPHOCTH, MPOTHO3MPOBATH CBOMCTBA HEM3YyYEHHBIX
BEIIECTB M0 aHAJIOTUU CO CBOMCTBAMU MU3yYCHHBIX;

- NOUCK UCTOYHUKOB XUMHUYECKONH MH(POpMAIUH, MOJIydeHUE HEOOX0AUMON HH(POPMAINH, €€ aHaJIH3,
M3TOTOBJICHHE XUMUYECKOT0 HH(OPMALIMOHHOTO MPOIYKTa U €ro Mpe3eHTaLus;

- 61adeHue 00A3aTENbHBIMU CIIPABOYHBIMH MaTepuanamu: llepuoanyeckoil cUCTEeMON XMMHUYECKUX
anemenToB [I. 1. MenneneeBa, Tabmuueil pacTBOPHUMOCTH, 3JIEKTPOXUMUYECKUM PSAOM HANpPsHKEHUM
METaJJIOB, PAJOM 3JEKTPOOTPUIATEILHOCTA — JJISl XapaKTEPUCTUKHU CTPOCHHUS, COCTaBa U CBOICTB aTOMOB
XUMHYECKUX 371eMeHTOB -1V nepuoioB 1 06pa30BaHHBIX MU MPOCTHIX U CJIOKHBIX BEIIECTB;

- ycmanoesjienue 3aBUCUMOCTH CBOMCTB U IIPUMEHCHU A BaKHEHIITNX OPraHU4YCCKUX COCI[I/IHCHI/Iﬁ OT UX
XUMHUYECKOT'O CTPOCHH, B TOM YUCIIC U O6YCJ'IOBJ'IGHHBIX XapaKTEpOM 3TOro CTpOCHUA (Hpe,Z[CJ'IBHBIM N
HereHeHLHHM) H HAJIN4YHNECM (I)YHKI_II/IOHaJ'ILHLIX T'pYIIII;

- MOde]lup06ClHl/l€ MOJICKYJI Ba)KHEHUIIIUX HCOPraHU4YCCKUX U OPraHNYCCKUX BCHICCTB,

- NOHUMAHUe XUMUYECKOW KapTHHBI MHUpa KaK HEOTHEMJIEMOW YacTH LIETOCTHON Hay4yHOW KapTHHBI
MUpa;

2) B LIEGHHOCTHO-OPUEHTAIIMOHHON c(epe — aHallu3 U OIIEHKA MOCIEICTBUN AJIs OKPY>KAIOLIEH Cpe/bl
OBITOBOM M TPOM3BOJCTBEHHON NEATENHHOCTH 4YEJIOBEKa, CBSI3aHHOW C MPOM3BOJACTBOM U TMEPEpabOTKOM
BOKHEHIIINX XUMUYECKUX MTPOTYKTOB;

3) B TpynoBoil cepe — nposedenue XUMHUECKOTO HKCIEPUMEHTA; pasgumiue HABBIKOB Y4eOHOH,
MIPOEKTHO-UCCIIEeI0BATEIbCKON, TBOPUECKON AEATEIBHOCTH PU BBIOJHEHUN HHAWBUAYATBHOTO MIPOEKTA MO
XUMUH;

4) B chepe 3mopoBoro oOpasza KU3HU — coOIH00eHUe TIPAaBUI 0€30TIaCHOTO OOpAIleHHsI C BEIIECTBAMH,
MaTepualaMd M XUMHUYECKHMH IPOIECCAMU; OKa3aHWE IMEPBOM MOMOIIU TPU OTPABICHHSX, OXOrax M
JIPYrUX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BaHUEM



COJEP)KAHUE YYEBHOI'O ITPEJIMETA

ba3oBrlil ypoBeHb.
10 xnace

CrpykTypupoBaHHE Kypca OpPraHMYECKOW XHMMHMM OIIpeleisieTcs HJAeed pa3BUTUS  y4alluXcs
HENPOMIBHBIX KIACCOB CPEICTBAMH y4eOHOTO mpeamera. C Henblo YCHISHHS PO ASTyKIUU B 00ydeHUH
XMMHMM BHAYajie JAlOTCsl KpaTKUE TEOPETUYECKHE CBEACHUS O CTPOEHHUH, Kilaccu(uKalui, HOMEHKIAType
OpraHMYECKUX BEILECTB, 0COOCHHOCTSIX PEAKINI C UX y4acTHEM.

CdhopmupoBaHHBIC TAKUM 00pa30M TCOPSTHUSCKUE 3HAHMS 3aT€M Pa3BUBAIOTCSA Ha (DAKTOJIOTHIECKOM
Marepuaie IMpU PAaCCMOTPEHHUM KIIACCOB OPraHWYECKUX COEIMHEHWH. B CBOIO ouepenp Takol MOAXOM
MO3BOJIICT U TUIyO)Ke M3Y4YUTh CaMM KJIAcChl. Tak, OCHOBHBIE IMOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOCHHS
opraHuyeckux coenuHeHuid A.M. ByTiepoBa 3akperisiOTCs NMpU H3YUYEHUH YIIEBOJOPOJOB (AJKaHOB,
QJIKEHOB, JIMCHOB, AJIKUHOB, APEHOB) U MX MPUPOJIHBIX UCTOYHUKOB (MIPUPOTHOTO ra3za, HeTH U KaMEHHOTO
YIJIsg), KHCIIOPOJCOACPKAINX OPTraHUYECKUX COEAMHEHUN (CIUpTOB, (eHONa, aabIeTH/IOB, KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3(UPOB, KUPOB U YIIIEBOJJOB) M a30TCOJIEPKAIUX OPTraHUIECKUX COCAMHEHUN (aMHHOB,
AMUHOKHCIIOT, OEJIKOB M HYKJIEHHOBBIX KHCIJIOT). 3aBEpIIaeT Kypc OPraHUYECKON XUMHUU pa3fen « XuMus 1
KU3HBY», TJe OOyJaroniuecss 3HAKOMSTCS C TaKUMH BaXXKHBIMU B TMPAKTUYECKOM M OHOJOTHYECKOM
OTHOIIIEHUH BEIIECTBAMH U MaTepuajiaMi, KaK IIacTMacChl U BOJIOKHA, ()ePMEHTHI, BATAMUHBI, TOPMOHBI U
JIEKapCTBA.

OCHOBHBIM KpUTEpUEM 0TOOpa (PaKTHYECKOTO MaTepralia Kypca OpraHMYeCKONH XHUMHUU SBIISICTCS HIIEST
peanu3ani MPaKTUKOOPHEHTUPOBAHHOTO 3HAYECHUsI OOBEKTOB OPraHUYEeCKOH XWMUHU (COCIMHEHUH U
peaKImii).

OPI'TAHMYECKAA XUMMAL. 10 kaace

Hab6mronenue, npeanosnoxenue, runotesa. [louck 3akoHomepHocTeit. Hay4ansiil sxcniepumeHnT. BeiBo.
Teopusi cTpoeHnsi OPraHMYecKuX coeJMHEHMN i

[Ipeamer oprannyeckoit XUMUU. MecCTO U 3HAUEHHE OPraHUYECKON XUMHHU B CUCTEME €CTECTBEHHBIX
HayK. BanentHocTh. Xumunueckoe ctpoeHue. OCHOBHBIE MOJIOKEHUS TEOPUHM CTPOEHUS OPraHUYECKUX
coenuHeHu. M3oMepust 1 U30MeEPHI.

Yr1eBoa0poabl M UX NPUPOAHBbIE HCTOYHUKHU

A 1 x a H bl. [Ipupoassblil Ta3, ero cocTaB U NPUMEHEHUE KaK MCTOYHHMKA DHEPTUU U XUMHUYECKOIO
CBIpbs. [ OMOJIOrnYeCKui ps NpeaeiabHbIX YIIIEBOAOPOAOB. M3oMepus 1 HOMEHKIATypa ajJkaHoB. MeTaH U
3TaH Kak NpeAcTaBUTeNu ajakaHoB. CBoiicTBa (ropeHue, peakluuu 3aMeleHns, MUPOJIH3, JeTHAPHUPOBAHNUE).
IIpumeHeHue.

A 11 K € H bl. DTUJIEH Kak MpeACTaBUTENb alkeHOB. llomyueHue sTUiieHa B IPOMBIILIEHHOCTH
(mermapupoBaHue dTaHa) U B JIabopaTopuu (aeruaparanus staHoina). CoiicTBa (TopeHue, OpOMHpPOBAHHE,
rujpaTanus, noluMmepusainus, okucieHue pactBopom KMnOs) um npumenenue stuiena. [lomudtune.
OcCHOBHBIE IOHATHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI. Peakiinu noamMepusammm.



Jl v ensbl. byragmeH u U30NpeH Kak MPEICTaBUTENIN IUEHOB. Peakuuu MprucOEeIMHEHUS C Y4aCTHEM
CONPSDKEHHBIX JIMEHOB (OpomupoBanue, mnoiuMepusanus). HarypanbHbIi M CHHTETUUYECKHHM KaydyKH.
Pesuna.

A n1 K ¥ H bl. AICTWICH Kak NpPEJCTaBUTENb ankuHOB. llomydeHue aneTwsieHa KapOWIHBIM WU
MeTaHOBBIM criocoOamu. CBoiicTBa (ropeHue, OpoMUpOBaHHUE, THAPATALNS, TPUMEPHU3AIHsl) U PHUMEHEHHE
alleTUIICHA.

A p e H bl. benzon kak mnpeacraButens apeHoB. CBoiicTBa OeH30y1a (TOpeHUE, HHUTPOBAHUE,
OpOMUPOBAHUE) U €r0 IPUMEHEHHUE.

HedTtr u cnoco0O6s ee mepepabortku Cocras HepTu. [lepepaboTka HedTH: IEperoHka
Y KPEKUHT.

Kucnopoaconepxaiiue oprannyeckue coeuHeHHsI

Cnou P T BL MetaHoJ 11 3TaHOI KaK NpEACTAaBUTCIIN NPCACIbHBIX OJHOATOMHBIX CIIUPTOB. CsoiicTBa
sTaHoja (TOpeHue, OKHUCIIEHHWE B aibAerui, neruaparauus). llomydenue (ruapartanueil sTuieHa) u
MIPUMCHCHUE JTaHOJIA. FJ’IHH@pI/IH Kak €me OJUWH MpEACTaBUTCIIb MHOTOATOMHBIX CIIMPTOB. KauecTBennas
pCaKknusg Ha MHOIOaTOMHBIC CIIMPTEI.

® e H o a1 Ilomydyenue ¢enona u3 kameHHoro yris. KaMeHHBI yrojip M €ro HCIOJIb30BAHHUE.
KoxcoBaHne kaMeHHOTO yri, BaKHEHIIMeE MMPOAYKTEI KOKCOXUMHNYCCKOTO ITPOU3BOACTBA.

B3anmuoe BiausiHuE aTOMOB B MOJIeKyJie ¢eHoa (B3auMOIeHCTBIE ¢ OPOMHOM BOJOW M THAPOKCHIOM
Hatpusi). [lomyuenue u npumenenne GenHoa.

Anb aer u abl. QopManpaeru] U aleTadbIdeTu] Kak MPEICTaBUTENN albaerunoB. (CBoiicTBa
(peakiust OKMCJICHHS B KACJIOTY U BOCCTAHOBJICHHSI B CIIUPT, PEaKIIUs MOJTUKOHACH AN (popmaibaeruaa ¢
¢denonom). IlomydeHue (OKUCICHHMEM CHOUPTOB) M TPUMEHEHHE (QopManbleTHia W aleTalbIeTH/Ia.
denostohopMabaeTUIHbIC IIACTMACCHI.

KapOoHOBBI € KHUCIIOTBHL YKCYCHas KUCIOTa KaK MPECTaBUTEIb IPEIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. CBOMCTBA YKCYCHOM KHCIIOTHI (B3aUMOJICHCTBUE C METAJJIaMH, OKCHIaMU METaJUIOB,
TUAPOKCUAAMU METAIJIOB U COJIAIMU; peakius srepudukanun). [I[pumeHerHne ykCycHON KUCIOTHI.

Cnoxusie 2¢pups X upbl. Crnoxabie 3pupbl Kak IPOIYKTHl B3aUMOJCHCTBHUS KHCIOT CO
cnupTaMu. 3HaYeHHE CIOXKHBIX 3(UPOB B MPUPOE U KUZHU YETIOBEKa.

>KI/IpI>I KaK CJIOXXHBIC 3(1)I/IpBI TJIMOCpHHA U JKHUPHBIX Kap6OHOBbIX KHUCJIOT. PacTuTeabHBIE U KMBOTHBIC
JKHUPBI, UX COCTAB. anponm HJIX OMBIJICHUC )KUPOB. Me1na. HpI/IMCHCHI/Ie JKHUPOB.

YrneBo asl. Ilonarue 00 yrieBoJax. I'mroxo3a kak MMpEACTAaBUTCIIb MOHOCAXapua0B. Ilonstue o
JIBOMCTBEHHOM q)YHKI_II/II/I OpPraHU4YCCKOro COCAMHCHHA Ha HNPUMEPE CBOMCTB TJIFOKO3bl KaK ajbJerujia u
MHOT'0AaTOMHOTO ClTUPTA — aJIbACTUAOCIIUPTA. BpO)KeHI/Ie TJII0KO3bI. 3HAYCHHUE U MIPUMCHCHUC I'IFOKO3bI.

Caxapo3a KaK IMPEACTABUTCIIb JUCAXAPpHUIOB.

KanMaJ'I 1 OCJIJIKOJIO3a KaK MPEACTAaBUTCIIN IMOJIMCAXAPHUIOB. CpaBHeHI/IC HX CBOMCTB U OMOJIOrHYecKas
POJIb. HpI/IMCHCHI/IC 9TUX NOJIUCAXAPpHUIO0B.

A30TCoepKaIIHe OPraHnYecKue COeTMHEeHUs



A M um H Bl. MeTunaMMH Kak TpEACTaBUTENb AIM(ATHYECKUX AMHUHOB M aHWIMH — Kak
apoMatudeckux. OCHOBHOCTb aMUHOB B CPaBHEHMM C OCHOBHBIMU CBOMCTBAMM aMMuaka. AHMIMH U €ro
CBOMCTBa (B3aMMOJICHCTBHE C COJSIHOM KHCIOTOW M OpomMHOW Bojoi). [lomyyeHue aHMIMHA MO pEaKLUU
H.H. 3ununa. [Ipumenenue anuianxa.

AMUHOKHUCIOTSHL. [TMIUH U alaHUH KaK MPEICTaBUTENN IIPUPOIHBIX aMUHOKHUCIIOT. CBOiicTBa
AMUHOKHCIIOT KaK aM(pOTEpHbIX OPraHMYEeCKUX COEAMHEHUHN (B3aMMOJAEHUCTBUE C LIEIOYAMU U KUCIOTaMH).
OOpa3zoBaHue NOJUIENTUJIOB. AMHUHOKAIpOHOBAas KHUCJIOTa KaK IPEACTaBUTEIb CHHTETHYECKHUX
aMUHOKHCIIOT. [IoHATHE O CHHTETUYECKUX BOJIOKHAX HA IIPUMEPE KAIIPOHA.

b enxu benkn xak nmomunentuapl. CTpykrypa 0emkoBBIX Mosiekynl. CBoicTBa OelKoB (TOpeHwe,
THJIPOJIN3, IBETHBIE peakiyy). bronorndyeckas posb OEIKOB.

HyxneuHnoBbr e KHucIoTbsl. HykienHoBble KUCIOTH Kak MOJUHYKIEOTHIbl. CTpoeHHe
nykieotuaa. PHK u IHK B cpaBaenun. Mx ponbs B XpaHeHUH U Niepeaue HaclIeICTBEHHON nH(opMaLuu.

'eneTtTnueckas CBSI3b MEXJAY KJacCcCaMU OPraHUYECKUX COEC-JAUHEHHU
i. [loHsTHE O reHETUYECKOW CBSI3U M TEHETUYECKUX pAIaX.

XuMud ¥ )KHU3Hb

[ImactMacce u BoJNoKHa. [lomumepuszamnus v MOTMKOHACHCAINS KaK CIIOCOOBI TIOJTydeHHUsI
CUHTETHYECKUX BBICOKOMOJICKYJSIPHBIX coenuHeHui. [loydeHne MCKYCCTBEHHBIX BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN XHMHYECKOW MoauduKanuendn MpUpOIHBIX MoJuMepoB. CTpoeHHE TMOJUMEPOB: JIMHEHHOE,
MIPOCTPAHCTBEHHOE, CETYATOE.

[lonsTin o tmutactMaccax. TepMmoIIaCTHUHBIE W TEPMOPEAKTHUBHBIE MOIUMEpPHL. OTAenbHbIE
MPEJICTABUTEIM CUHTETHYECKMX M MCKYCCTBEHHBIX MOJMMEPOB: (peHonpopManbIeruaHble CMOJIbI,
MOJIMBUHUIIXJIOPU, T€(IIOH, LEeJLTYI0UI.

IloHsTHE O XMMHYECKHX BOJIOKHAX. HaTypaJ'IBHBIe, CUHTCTUYCCKUE H MCKYCCTBCHHEBIC BOJIOKHA.
KJ'IaCCI/I(bI/IKaI_[I/IH N OTACJIBHBIC MMPECACTABUTCIIN XUMHUYCCKUX BOJIOKOH: all€TaTHOE (TpI/IaHeTaTHHﬁ H_ICJ'IK).

®epwmeHTBH. DepMeHTH KaKk OMOJOTUYECKHUE KaTaau3aTopsl OeakoBoi npuposl. [lonsatue o pH
cpenbl. OcoOOEHHOCTH CTPOEHHSI U CBOMCTB (CEIEKTUBHOCTD U 3(PPEKTUBHOCTb, 3aBUCUMOCTH JEHCTBUS OT
temrieparypsl U pH cpeabl pactBopa) (hepMEHTOB IO CPAaBHEHHUIO C HEOPraHUYECKUMHU KaTalu3aTOpaMu.
Ponb GepmMeHTOB B KU3HENEATENILHOCTH KUBBIX OPIraHU3MOB U ITPOU3BO/ICTBE.

ButawMmun bl Illonarue o ButramuHax. Bujael BUTaAaMHUHHOM HEOAOCTATOYHOCTH. Knaccmbnxaunﬂ
putamMuHOB. Butamuman C kak NpeaACTaBUTCIIb BOJAOPACTBOPUMbBLIX BUTAMHUHOB W BUTAMUH A xak
IpeaACTaBUTCIIb ) KUPOPACTBOPUMBIX BUTAMHWHOB.

I'o P MO H BL [lonstue o TOpMOHAax Kak OMOJIOTHYECKH aKTHUBHBIX BCIICCTBAX, BBITTOJIHATOIINX
SHAOKPHUHHYIO PCryIdalUuIO KU3HCACATCIBHOCTU OPraHU3MOB. Baxneiimue cBolicTBa TOPMOHOB: BBICOKAas
(I)I/ISI/IOJ'IOFI/I‘-ICCKEUI AKTHUBHOCTb, OUCTAHIIMOHHOC Z[eﬁCTBHe, 6LICTpOC pa3spymicHue B TKaAHIX. OTI[CJ'IBHBIG
NMpEACTAaBUTCIIM TOPMOHOB: MHCYJIMH U aJIpCHAJINH.

JlexapcTtBs a JlekapcTBeHHass XUMUSA: OT ATPOXUMHUHM U (papMaKkoTepanuu A0 XMMUOTEpAIuu.
Antubmnotuku u nucbakrepuos. Hapkotuueckue Bemecrsa. Hapkomanus, 6opb0a ¢ Hell u mpoduiakTuka.

Pemenue 3amay oo OpFaHquCKOﬁ XHWMHUH. PeHleHI/ICBaI[a‘-IHaBBIBOII(I)OpMy.TIBI
Opra’Hu4v€CKuUX BCHICCTB IO NPOAYKTaAM CropaHusa U MaCCOBBIM JOJISIM 3JICMCHTOB.



JemoncTpanuu. IlnaBnenue, oOyraMBaHHEe M TOPEHHE OPraHMYECKHX BELIECTB. MoJenu MOJIEKYI
IIPEACTABUTENECH Pa3IMYHBIX KJIACCOB OPraHUYECKUX coeauHeHui. ['opeHne meraHa, STUIICHA, alETHIICHA.
OTHomIeHne MeTaHa, STHICHA, alleTUiIeHa 1 OeH30J1a K pacTBOpaM MEpMaHraHaTa Kajausi 1 OpOMHOI BoJe.
[Tomydyenue sSTHIIEHA peaknMel IeruapaTalMyd 3TaHOJA, AleTWICHAa — THAPOJIM30M KapOuaa KaibLus.
PasnoxkeHne kaydyka INpH HAarpeBaHWM, HCHBITAHWE IPOLYKTOB pPAa3JIOKECHUS HA HENPEICIbHOCTD.
Komnekmust 06pa3noB HepTH W HEPTENPOAYKTOB, KaMEHHOTO YISl M MPOAYKTOB KOKCOXHMHYECKOTO
npousBojcTBa. OxucieHue cnupra B anpieru]. KauecTBeHHble peakiMM Ha MHOTOATOMHBIE CIUPTBHI.
PactBopumocTs (heHosa B BoJie ITpH OOBIYHOM TeMIiepaType U Ipu HarpeBaHuu. KauecTBeHHbIE peakliuy Ha
¢benon. Peakmus «cepeOpsSHOTO 3epKaiay albACTHI0B U TIIIOKO3bl. OKUCIEHUE ANbIETUIOB U TIIOKO3HI B
KHACIOTY ¢ momotbio ruapokcuaa memu (I1). KauectBennas peakius Ha xpaxman. Kosmexknust s3pupHBIX
Macen. Kosmeknus ninactmace v uzaenuil u3 Hux. KoJsulekiys MCKyCCTBEHHBIX BOJIOKOH U M3ZCIIUNA U3 HUX.
B3aumogeiicTBue amMmmuaka W aHWIMHA C COJITHOM KHCIOTOM. Peakuust aHuiamHa ¢ OpOMHOW BOJOM.
Jloka3aTenbCcTBO HAIMUMsl (PYHKIMOHAIBHBIX TPYIIN B pacTBOPAaX aMHUHOKHCIIOT. PacTBOpeHHe U OCcaXKIeHHe
6enkoB. L{BeTHble peakuyu 6enkoB. ['opeHne nTuubero nepa u mepctsiHod HUTH. Moaens mosekynsl JTHK.
[lepexoipl: 3TaHON — 3TUJIEH — ATUIICHTIIMKONb — 3TUieHraukosat menu (11); sTanon — stanans — 3TaHOBast
kuciora. Koymeknus rmiactMace, CHHTETMYECKMX BOJIOKOH M M3JEHMM M3 HuX. PasnoxeHue mepokcuaa
BOJIOpOJIa Karajma3ol ceiporo wmsica u ceiporo kaprodens. Komrmekimms CMC, conmepkalmmx SH3UMBIL
Ucneitanue cpenpl pactBopa CMC wunnukatopHoil Oymaroil. Kousekius BUTaMHHHBIX IpENapaToB.
WcneiTanue cpenpl pacTBopa acKOpOWHOBOM KHMCIOTHI MHIMKATOpHON Oymaroil. McmbiTaHue ante4yHoro
npenapaTa UHCYJIMHA Ha OeJoK.

JlabopaTopHble onbIThbl. M3rotoBneHue Mojenel MOJEKYl OpPraHMYeCKHMX COECAMHEHHI.
O3HakoMJieHHE C KoJuleKuued oOpa3noB He(TH, KaMEHHOro Yriii M NPOAYKTOB HX IepepabOTKH.
OGHapyxeHHE B KEpPOCHHE HENpEeNeNbHBIX coequHeHWH. O3HAKOMIJICHHE C KOJUICKIIMEH KaydyyKoB U
oOpa3uamu u3enuil u3 pe3uHsl. PacTBopeHue TiuiepruHa B BOJE U B3aUMOJACUCTBUE C THAPOKCUAOM MEIU
(1. CsaoiicTBa YKCYCHOW KHCIIOTHI, OOIIHE CO CBOWCTBAMH MHHEPAIbHBIX KHCIOT. Jl0Ka3aTeiabCcTBO
HEMpeIeNbHOTO XapaKTepa KHUAKOro >kupa. B3anumoneicTBie TIOKO3bl U caxapo3bl C THAPOKCHIIOM MEAU
(I1). KauectBeHnas peaxius Ha kpaxmaia. O3HAKOMJICHHE C KOJUICKIMEH IIacTMAacC M U3JCIHA U3 HHX.
O3HakoMJIEHHE C KOJIJIEKI[MEH MCKYCCTBEHHBIX BOJIOKOH M W3Jenuil u3 HuX. PacTBopeHue OelKOB B BOJE.
Obnapyxenue 0enkoB B MoJyioke. O3HAKOMIJIEHHE C KOJIJICKIMEH CHHTETUYECKHX BOJIOKOH M M3AEIHM H3
HuXx. O3nakomiienue ¢ koyuiekiued CMC, coaepxamux sH3uMBL. WcnbiTanue cpenbl pactBopa CMC
UHIUKaTOpHOW Oymaroil. O3HakoMJIeHHE ¢ KOJUIeKIHMeW BUTaMUHOB. lcmelTaHue cpeasl pacTBopa
aCKOpOMHOBOM KHUCIOTHI MHIUKATOPHOU OyMaroii.

IIpakTuyeckas padora Ne 1. Pemenue 5SKCHepUMEHTANbHBIX 3aqad Ha HWICHTU(DUKAIHIO
OpraHUYECKUX COCAMHECHUN.

IIpakTuyeckas padora Ne 2. Pacnio3HaBaHue miacTMacc U BOJIOKOH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne TEMA KOJIUMYECTBO
YACOB

1. BBenenue 1

2. Teopust cTpoeHMS OPraHMYECKUX COCAUHEHUN 3

3. VYTI1€BOOPOIBI M UX IPUPOTHBIC HCTOYHUKH 8

4, Kucnoponaconepsxamiue COeTMHEHHS 1 X HAXOXJICHUE B 6
YKUBOM TIPUPOJIE

5. A3oTcoIepKaIIre COeTMHCHUS M X HaX0XK/ICHNUE B KUBOH 8
pupoJIe

6. XUMUS U )KU3HDb 4
Hroro 30

I'PA®UK ITPOBEJAEHHUSA KOHTPOJIbBHBIX PABOT

Ne Tema Kagen | Xumus.10xia. KonTposabHbie 1
i NMPOBePOYHbIe PadOThI K Y.
cpokn | O.C.
I'abpuenssna.Mocksa./Ipoga.20
10
2. | Konrponsnas padora Ne 1 o teme «YrieBonoponasl u | 02.12 Crp.219-226
UX IPUPOTHBIE HCTOUHUKI
3. | Konrpoabnas padora Ne 32no teme 13.04 Crp. 228-240

«Kucnopoacoaepxammuen A30TcoeprKaIuecCoOeIMHE
HU»




KAJIEHJAAPHO —- TEMATHUYECKOE IINTAHUPOBAHUE

10 kaacc
Ne Tema Kon- | Cpoku Bunst IIpumeuyanue
m\ BO KOHTPOJIS
4acosB
Brenenue. [Ipeamer oprannyeckoi 1 NHuc-x
XUMHH. MeTOJIbI HAy9HOTO TIO3HAHWSL.
1 ¥
«IIpaBmiia Th B kaOuHeTe XUMHUNY
Teopusi cTpoeHNnsi OPpraHMYeCKuX coeJUHEHU -34.
2 | Teopus ctpoenust OC A.M. byrnepoga.
3 | OcnoBel HOMeHKIaTypbl OC. T"'oMosorus 1 ¥.0.,paborta c
u romojoru. M3omepus u H30MEpBHI. TEKCTOM, Y
JI.o.Nel IOCKU
4 | Xumuueckue QGopMylIBl W MOJAEIH 1 ¥.0.,pabota c
mosiekyn B OX. Pemenue 3amau Ha TEKCTOM, Y
BbIBOJI (hopmyn OB. JIOCKH
Yri1eBoaopoabI U UX NPUPOIHbIE HCTOYHUKHU — 8Y.
5 | [IpupoanHble UCTOYHUKH YTIEBOJIOPOIOB. 1 ¥.0.,pabora ¢
[IpenenbHbBIE YIIEBOIOPObI. ATKAHBI TEKCTOM
6 | HempenenbHble yrieBOIOPOAbl. AJTKEHBI. 1 ¥.0.,pabora ¢ | Mcnoas3oBanue
TEKCTOM, Y 3D
JIOCKH nabopaTopuu
7 | JuenoBsle yrieBoaopoasl. Kayuyku. 1 ¥.0.,pabora c
TEKCTOM, Y
JIOCKHU
8 | AueTuiieHOBBIE YIIIEBOIOPOIbI, HIIN 1 TpenupoBoyH

AJIKMHBI.

bIE
yIpasKHEHUs,




TCCT

9 | ApoMaruueckue yriaeBoI0pOIb, HITU 1 ¥.0.,pabora c
apCHbIL. TEKCTOM, Y
JOCKU
10 | Hedts 1 criocoOsI ee mepepaboTKu 1 ¥.0.,pabora ¢
TEKCTOM, Y
JOCKA
11 | Ob6oO6meHne U cucTeMaTu3anus 3HaHUN
00 yrJIeBOIOPOIaX.
12 | KonTpospHas pabota Ne 1o Teme 1 TpenupoBouH
«YTI€eBOA0POIBDY. Bie
yIpasKHEHUS,
TECT
Tema 3. Kuciopoacoaep:xaniye oprannieckue coeauneHusi (6 4acon)
13 | Cromptsl. 1 ¥.0.,pabora ¢
TEKCTOM
14 | ®denom. 1 TpenupoBouH
bI€
yIpaxXxHEHUS
15 | Anpaerunsl. 1 2
16 | KapOoHOBBIE KUCIIOTHI. 1 ®.0.,paboTa ¢
TEKCTOM, Y
JIOCKHU
17 | Cnoxnsie 3¢gupsl. XKupsbl. 1 ¥.0.,pabota ¢ | Mcnoas3oBanue
TEKCTOM, Y 3D
JIOCKHU naboparopuu
18 | Yruesonsl. 1 Temarnueckuii
KOHCIIEKT
Tema 4. A3oTcoaepkamue opranndeckue coequHeHus (8 yacos)
19 | AmuHbl. AHUIMH. 1 TpennpoBouH
3(S
yIpaxHeHHs,
TECT
20 | AMUHOKHUCIOTHIL. 1 ¥.0.,pabora ¢
TEKCTOM, Y

JOCKHU




21 | benkwu. ¥.0.,pabora ¢
TEKCTOM, Y
JOCKHU
22 | TlonsiTHE O HYKJICMHOBBIX KHCIOTaX. ¥.0.,pabora c
TEKCTOM, Y
JOCKA

23 | I'enernyeckas CBSI3b MEXIy KIaccaMH [Ipe3enTanuu
OPraHUYEeCKUX COCTUHECHUMU.

24 | TlpakTrueckas padora Ne 1 TpennpoBoyH
«U neaTrduKanus opraHIIeCKuX ble
COCIIMHEHU» yTIpaKHEHHS,

TECT

25 | O6oOmIeHNe U CUCTeMATH3AIHS 3HAHHH O ¥.0.,paborta c
KHCJIOPOA- U a30TCOACPIKAIIUX TEKCTOM, Y
OpPraHUYeCKUX COCTUHECHHUSX. NOCKH

26 | KontponpHass paborta Ne 2 mo Teme ¥.0.,pabora ¢
«Kucnopon- u a30TCcoJIepKAIINe TEKCTOM, Y
OpraHUYeCcKre BEIISCTBAY JOCKHA

Tema 5. Xumusi v sku3Hb (4 yaca)

27 | IlmacTMacchl ¥ BOJIOKHA. MIPE3CHTAINN

28 | IlpakTuueckas padora Ne 2
«Pacno3HaBaHue miacTMacc U BOJIOKOH»

29 | ®epmenTtsl. BuraMuHbI. ¥.0.,pabota c

TEKCTOM, Y
JIOCKHU
30 | 'opmownsl. JlekapcTsa. ¥.0.,pabora ¢
TEKCTOM, Y

IOCKH
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