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IHosicHuTeALHAA 3aNIHCKA

Pabouas mporpamma BHEYPOUHOH nesATeNbHOCTH «IIpakTUKyM 1O XUMHI»
pa3paboTaH HAOCHOBAHUU:

e TpeboBaHUil (enepantbHOT0 TroCyIapCTBEHHOIO 00pa30BaTEeNBbHOIO CTaHIapTa
OCHOBHOTO 00I11eT0 00pa3oBaHus

e (benepanbHON OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl COOTBETCTBYIOLIETO YPOBHS
o0pa3zoBaHus;

e C(II12.4.3648-20 «CaHuTapHO-3111IEMUOJIOTUYECKUE TPEOOBAHNS K OpraHU3alUsaM
BOCIIUTaHMSI U 00YYEHUs, OT/AbIXA U 030POBJICHUS JI€TEH U MOIOACKU;

e (II 1.2.3685-21 «I'urnennyeckre HOPMATUBHI U TPEOOBAHUS K 0OECIICUYCHUTIO
0e301acHOCTH U (1K) O€3BPETHOCTH IS YelIoBeKa (PaKTOpoB cpelibl OOUTaHHS»;

e yuebnoro maana MBOY-COIL Ne20 r.Oprna

®  OCHOBHOH 00pa30BaTEIbHOM MPOTPAMMBI HIKOJIHI;

e (exnepanpHOIl 00pa30BaTEIHLHON MIPOTPAMMBI [0 YYEOHOMY KypCy XUMHUS

[enb: pacmupenue u yriayOneHne 3HaHUM yJaluxcsi I0 BCeM TeMaM U pasjienam
Kypca XUMHH OCHOBHOM IIIKOJIBI, @ TAKXKE JINKBUIAIMS BO3MOKHBIX MPOOEIIOB.
OO61mas xapakTepucTuKa Kypca.

Conepkanre paboueld MporpamMMbl HANpaBlIEHO Ha OCBOCHUE OOYYaIOUMHUCS
3HAHUW, YMEHUN, HABBIKOB Ha 0a30BOM YpPOBHE, YTO COOTBETCTBYET YUECOHOMY
mwiany MAOY Ne 5 «l'umHazusi». OnHa BKIIOYaeT B ceOs BCE TEMBI,
PelyCMOTPEHHbIE benepanbHBIM KOMIIOHEHTOM roCy/IapCTBEHHOIO
00pa3oBaTeNbHOIO CTaHIapPTa OCHOBHOTO 00I11ero 00pa3oBaHus

3anaun: 1. OBnageHne TEOPETUYECKUM MaTEpUAIOM;

2. OtpaboTKa MpakTUYECKUX HABBIKOB pemieHus 3aganuit KM

Pabouas mporpamMmMa opueHTHpOBaHa Ha ucnojib3oBanue Y MK:

Xumuss 9  wimace O.C. Tab6puensu,.I'.,Octpoymo, C.A.CnankoB M.:
[Tpoceemenue, 2019 Xumusa 8 kinacc O.C. IN'abpuensn,.I".,Octpoymos, C.A.Crnagkos M.:
[Tpocsemienue, 2021 [Iporpamma paccunrtana Ha 34 gaca.

HJ'laHl/IpyeMl)Ie pe3yJabTaThbl
JIMYHOCTHBIE pe3yJbTaThbl

1) (dhopMUpOBaHHE OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH 0OYYArOIIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHMIO Ha OCHOBE MOTHBAIIUU
K 00y4EHHUIO UITO3HAHUIO;

2) (dbopMupoBaHue HAYYHOTO MHUPOBO33pEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIOPA3BUTHUS HAYKH M OOIECTBCHHON MTPAKTHKHY;

(dbopMUpOBaHHE OCO3HAHHOTO, YBAXKUTEIBHOIO U JOOPOXKETATENILHOTO OTHOLIEHUS K
JIPyrOMy YeJIOBEKY, €r0 MHEHHIO; TOTOBHOCTH M CHOCOOHOCTH BECTH AWAIOT C JPYTUMH
JIOJIbMU U

JIOCTUTATh B HEM B3aMMOTIOHUMAHUS;

3) (dbopMUpOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO IOBEICHUS,
OCO3HAHHOT'O HOTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM TTOCTYIIKaM;

4)  ¢opmupoBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHUHU U COTPYAHHYECTBE
CO CBEpPCTHUKAMH, B3POCIBIMH B TIpOIlecce 00pa3oBaTeIbHOM, OOIECTBEHHO MOJIE3HOH, YUeOHO -
UCCIIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUJIOB JIEATENBHOCTH;

5) ¢dopMHpoBaHHE LEHHOCTH 3A0pPOBOro M 0Oe3omacHOro obpasa KHU3HH,

YCBOGHHE TMPAaBWJ WHIWBUAYAIBHOTO W KOJUICKTHBHOTO O€30IacHOTO TIOBEICHUS B
YpEe3BBIYAHBIX CUTYAIHSIX,yTPOXKAIOIINX KU3HU U 30POBBIO JIFOJIEH;

6) dbopMHUpOBaHHE  OCHOB  JKOJOTHYECKOHW  KYJBTYPhl  COOTBETCTBYIOIICH

COBPEMEHHOMY YpPOBHIO 3KOJOTHYECKOI'O MBIIUICHUS, pPAa3BUTHE OIbITa 3KOJOTUYECKU



OpUEHTUPOBAHHOW PEQIIEKCHBHO- OLIEHOYHON M TPAKTHUECKON NEATETHHOCTH B >KU3HEHHBIX
CUTyalusX;

7) pa3BUTHE ICTETUYECKOIO CO3HAHUS 4YEpPE3 OCBOCHUE TBOPUYECKOU
JEATEIbHOCTUICTETUYECKOTO XapaKTepa.

MertanpenmeTHblie pe3yJbTaThl:

1) YMEHHE CaMOCTOSITENIbHO OMpPENEesTh LEIH CBOEro OOy4YeHHs, CTaBUTh U
dbopMynupoBath I ce0s HOBBIC 3aJaud B yd&€0e W IO3HABATEIBHOU JEATEIHHOCTH,
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOCH MO3HABATEILHOM NEATEIBHOCTH;

2) YMEHHUE CaMOCTOSITEIbHO IIAHUPOBATH MYTH JTOCTM)KEHUS LIEJICH, B TOM YHCIIEe
aJIbTEPHATHBHBIC, 0CO3HAHHO BbIOMpaTh Hanboiee 3(hPeKTUBHBIC CITOCOOBI pelieHUs YICOHBIX U
MIO3HABATEJIbHBIX 33/1a4;

3) YMEHHE COOTHOCHTH CBOM JIEHCTBUSI C IUIAHUPYEMBIMU pe3yJIbTaTaMH,
OCYILECTBIISATh KOHTPOJb CBOEH JESATEIBHOCTH B IPOLIECCE JOCTHKEHHS pe3yJbTara,
OTIPEeAEIATh CIIOCOObI

JeMCTBUI B paMKaXx MPeI0KEHHBIX YCIOBUI U TpeOOBaHU, KOPPEKTUPOBATH CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYalIUEeH;

4) YMEHHE OLICHUBATh MPABHIILHOCTh BBIIIOJHEHHUS YYeOHOH 3amauH,
COOCTBEHHBIEBO3MOXKHOCTHU €€ PELLCHMS;
5) BJIAJICHUE OCHOBAMH CAaMOKOHTPOJIS, CaMOOLICHKH, IIPUHATUS PEUICHUN U

OCYIIECTBIICHUSIOCO3HAHHOTO BbIOOpa B yueOHON U MO3HABATEILHON e TEIbHOCTH;
6) yMeHUe oNpeAeaTh MOHATHUS, CO3/1aBaTh 000OLIEHHS, YCTAHABINBATh AHAJIOTUH,

KJIacCCU(UIIUPOBATh, CAMOCTOSITEIIbHO BBIOMpPATh OCHOBAaHHS W KPUTEPUH IS
KJaccu(UKaluyM, yCTaHABIMBAaTh NPUYMHHO-CICJCTBEHHBIC CBSI3HM, CTPOHUTH JIOTHYECKOE
paccyXIeHue, yMO3akioueHue (MHAYKTUBHOE, NEAYKTHMBHOE W IO AaHAJOTHH) U JeNaTh
BBIBOJIBI;

7) YMEHHE CO3/1aBaTh, IPUMEHITHh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJICIIH
U CXEMBI JUISIpeIIeHus] y4eOHBIX U IO3HABATEIbHBIX 33/1a4;

8)  CMBICIOBOE YTEHUE;

9) YMEHHUE OpraHW30BbIBATH y4eOHOE  COTPYJHUYECTBO U  COBMECTHYIO
JeSITeIbHOCTh C YUUTEJIEM M CBEPCTHUKaMH; pab0oTaTh WHAMBUIYAJIbHO U B TPYIINE: HAXOIUThH
oOmiee pemieHne M paspemars KOHQIMKTBI Ha OCHOBE COIJIaCOBaHMS IMO3MLMH M ydéra
UHTEpECOB; GOPMYIMPOBATH,apIYMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) YMEHHE OCO3HAaHHO MCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C
3aJaueil KOMMYHHUKAIMM JUIsl BBIPAKEHHs CBOMX YYBCTB, MbICICH M TOTpeOHOCTEH;
TUTAHUPOBAHMS U PETYIISIIUH CBOCH EATENIbHOCTH; BIIaJICHHE YCTHOW U MMUCHbMEHHOU PEYbIo,
MOHOJIOTHYECKOMKOHTEKCTHON peyblo;

11) ¢bopMUpOBaHME M pa3BUTHE KOMIIETEHTHOCTH B 0O0JacTH MCIOJIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIX TexHonoruit (MKT- komnerenuun);
12) (¢bopMUpOBaHME U PA3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHE

OPUMEHSTh €ro B TO3HaBaTEeNbHON, KOMMYHUKATHBHOH, COLMATbHOW MpaKTHKE U
MpoeCCHOHAIBHON OPHUEHTAITNH.

IIpeaMeTHBbIe pe3yabTaThl :

1) (¢bopMHpOBaHHE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEIIECTBAX, UX IPEBpALICHUAX U IPAKTUYECKOM IPUMEHEHHH; OBJIAJCHUE ITOHATHUWHBIM
arrapaToM U CHMBOJIMYECKHUM SI3BIKOM XUMUU;

2) OCO3HaHME OOBEKTUBHOW 3HAYUMOCTH OCHOB XMMHYECKOH HayKH Kak o0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPALICHUN HEOPTraHMYECKUX M OPTraHUYECKHUX
BEIIECTB KaK OCHOBBI MHOTMX SIBICHMHA JKMBOW M HEXHMBOH NPUPOABI; YriIyOJeHue
IIPEACTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA;

3) OBJIAJICHUE  OCHOBAMM  XMMHYECKOM  I'DPAMOTHOCTH: CIOCOOHOCTBIO
aHAJM3UPOBaTh M OOBEKTHBHO OLIEHUBATh JKU3HEHHBIE CHUTYallMM, CBS3aHHBIE C XUMHEH,
HaBbIKaMHU 0€30IaCHOIr0 OOpalleHus C BEIIeCTBAMHU, HCIOIb3yEMbIMU B MTOBCEITHEBHOM KU3HU;
YMEHHEM aHaJIM3UPOBAaTh U IUIAHHPOBATH HKOJOTMUYECKH O€30macHOe IMOBEIEHUE B LEJIX
COXpaHEeHUs 310pOBbA U



OKPYXKaroIlEe Cpebl;

4) (dhopMHUpOBaHKE YMEHHUI YCTaHABIMBATh CBSI3U MEXK]y PEAIbHO HAOI0JaeMbIMHU
XUMHUYECKUMH SBIICHUSMU U TPOIIECCAMHU, TPOUCXOISIIIUMU B MUKPOMHUPE, OOBSICHITH PUIHHBI
MHOT000pa3usi BEIIEeCTB, 3aBUCUMOCTh HX CBOICTB OT cOCTaBa U CTPOCHHS, a TaKxKe
3aBUCHUMOCTh IPUMEHEHUS BEIIECTB OT MX CBOMCTB;

5) pHOOpPETEHUE OMNBITA HCIOIb30BAHUS PA3IMUHBIX METOJ0B U3YUYEHHUS BEIIECTB:
HAOJIO/ICHUS 32 UX TPEBPAIICHUSIMH TIPU MTPOBEICHUU HECIOKHBIX XUMUYECKUX IKCIICPUMEHTOB
C UCIOJIb30BaHUEM J1TAOOPATOPHOTO 000PYAOBaHUS U IPUOOPOB;

6) (dhopMUpOBaHHE TPEACTABICHUI O 3HAYCHUU XMMHYECKOH HAyKU B PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKUX MpoOJIeM, B TOM 4YHCIIE B MPEAOTBPALICHUU TEXHOTEHHBIX U
IKOJIOTHYECKUX KaTacTpod.

BbINYCKHUK HAYYHTCS:

NOHUMATh:
> XMMUYECKYIO CUMBOJIMKY: 3HAKHM XUMHUYECKUX 3JIEMEHTOB, (HhOpMYJIbI
XUMUYECKUX BEUIECTB, YPAaBHCHMs XUMUYECKHX pEaKUui; — BaXXHEHIIUE

XUMHUYECKHE TMOHSTHS: BEIIECTBO, XHUMHUYECKHH JJIEMEHT, aToM, MOJIeKyJa,
OTHOCHUTCIIBHBIC aTOMHAs U MOJICKYJIsIpHAad MAacCCbl, HOH, KATUOH, AHWOH, XUMHNYCCKad
CBSI3b, DJIEKTPOOTPULIATEIIBHOCTh, BAJICHTHOCTD, CTEIIEHb OKUCIICHUS, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIH  O0BEM, PacTBOPBI,  AJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI,
AIEKTPONIUTHYECKAS

JUCCOLIMAIUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBIICHUE,
TeIr10BON (G (EKT peakiui, OCHOBHbBIE THUITHI PEAKIIUK B HEOPIraHUYECKON XUMUM;

> (OpPMYIHPOBKM OCHOBHBIX 3aKOHOB W TEOPUH XHMHH: AaTOMHO-
MOJICKYJISIPHOTO y4Y€HUs; 3aKOHOB COXpPaHEHHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa
BeIeCTB, ABoraapo; nepuoaunueckoro 3akoHa JI. M. MenneneeBa; T€OpUH CTPOCHUS
aTOMa U Y4YEeHHs] O CTPOCHHUU BEIECTBA; TEOPUH DJIEKTPOIUTHUYECKON TUCCOIUAIMN U
Y4CHUA O XI/IMI/I‘IGCKOpreaKIIHH;

Ha3bIBATh:

> XUMHAYECKHE dJICMEHTBL;

> COEIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB;

> OpraHUYecKHe BeIecTBa Mo WX (opMmyse: MeTaH, 3TaH, JTHIIEH,
alleTUJIeH, METaHOJ,3TaHOJ, TJIUIEPUH, YKCYCHAas KMCII0Ta, TIII0K03a, caxapo3a;

O00BSICHATD:

> ¢u3nyeckuif  CMBICI ~ aTOMHOTO  (TOPSAJIKOBOrO)  HOMeEpa

XUMHUYECKOTO JJIEMEHTa, HOMEpa TPYNIbl W TEpHoJa B TEPHOJUYECKON CHUCTEME
XUMHYECKHX 3J1e- MeHTOB /I. H.
MeHieneeBa, K KOTOPBIM JIEMEHT MPUHAIJICKUT;

> 3aKOHOMEPHOCTH WM3MEHEHMsSI CTPOEHHS aTOMOB, CBOWCTB
AJIEMEHTOB B MpEJesIax MaJIbIX IEPUOA0B U A-TPYIII, a TaAKXKe CBONCTB 00pa3yeMbIX UMHU
BBICIIUX OKCHUIOB M THUAPOKCHUIOB;, — CYIIHOCTb IIPOLECCA DIIEKTPOJUTHYECKON
JUCCOLMAIIMU U peakMHHOHHOTO 0OMEHa;

XapaKTepPU30BaATh:

> XUMHYECKHE 3JIEMEHThI (0T BOJOpOJa IO KaJjbllMsi) Ha OCHOBE HX

MOJIO’KEHUS B MIEPHOJMUECKON cucTeMe XuMuueckux snemenToB /. . MenneneeBa u
0COOEHHOCTEHCTPOCHHS X aTOMOB;

> B3alMOCBS3b MEX]y COCTaBOM, CTPOEHHMEM M CBONCTBAMH HEOPraHUYECKHX
BEILIECTB;
> XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB
(IPOCTHIX BEUIECTBMETAIIJIOB U HEMETAIIJIOB, COEIMHEHUN
> OKCHJIOB, KUCIIOT, OCHOBaHUH, aM(POTEPHBIX OKCHJIOB U TUAPOKCHJIOB, COJIEH);
onpenesTh:
> COCTaB BEUIECTB 1O UX (hopMyJiam;
> BaJICHTHOCTh M CTENIEHU OKHUCIICHUS 3JIEMEHTOB B COECMHEHHH;
> BUJIBl XUMUYECKOW CBS3U B COCTUHEHHSX;
> THUIBI KPUCTAIUTMYECKUX PEIIETOK TBEPIBIX BEILECTB;
> MIPUHAJICKHOCTD BEILECTB K ONPEEIEHHOMY KI1acCy COeAMHEHUI];
> THUIIBI XUMHUECKUX PEAKLINH;



> BO3MOKHOCTh IPOTEKAHMS PeaKLUii HOHHOTO OOMEHa;

COCTABJIATh:
> CXEMBbI CTPOEHHS aTOMOB IIEPBBIX BALATH 3JIEMEHTOB IIEPUOINIECKON
cuctemsl /. U.Menneneena;
> (GopMyaBl  HEOPTaHUYECKUX COEAMHEHHH M3YYEHHBIX KIIACCOB
BEIIECTB; — YPaBHEHUS XMMHYECKHUX pEaKLUH, B TOM YHUCIE OKUCIUTEIbHO-
BOCCTaHOBUTENBHBIX, C IOMOIIIBIOMETO/1A 3JIEKTPOHHOTO OajaHca;
> 0e30macHo o0paIaTbCs:
> C XMMHYECKOU MOCYJ0H U 1a00paTOpPHBIM 000pyI0BaHUEM;
NPOBOJAMTH XUMHYECKHI IKCIIEPUMEHT:
> MOATBEPKAAIOIIUN XUMUYECKUH COCTaB HEOPraHUYECKUX
COCIMHEHUHN; — MOATBEPXKAAIOIUNA XUMHUYECKHE CBOMCTBA M3YYEHHBIX KIIACCOB
HEOPraHMYECKUX BELIECTB; — II0 IOJyYEHHIO, COOMPAHUIO U PACIO3HABAHUIO
ra3o00pa3HbIX BEMIECTB(KUCIOPO/Ia, BOAOPOAA, YIJIEKUCIOr0 ra3a, aMMHaKa);
> [0 OMpEIENICHUI0 XJIOpUA-, CyibdaT-, KapOOHAT-UOHOB U
MOHA aMMOHHMSI C ITIOMOIIBIOKAYE€CTBEHHBIX PEAKIIMIA;
BbIYMCJIATD:
> MacCOBYIO JIOJIF0 XMMHYECKOT0 3JIeMEHTa 10 PopMyJie COeAMHEHNUS,
> MacCOBYIO JIOJIFO BELIECTBA B PAaCTBOPE;
> Maccy OCHOBHOTO BEIIECTBa MO0 U3BECTHOIN MacCOBOIl [10Jie mpUMecei;
> 00BEMHYIO J10JI0 KOMIIOHEHTAa I'a30BOM CMECH;
> KOJIMYECTBO BEIIECTBAa, 00BbEM HIIM MacCy BEIIECTBAa MO KOJIUYECTBY
BelIeCcTBa, 00BbEMYMIIN MAacCE PEareHTOB WK IPOAYKTOB PEAKIUH;
> WCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOM
JESTEIbHOCTH UITOBCEIHEBHON MKU3HU!
> uis  0e30macHOro oOpalleHus ¢ BellecTBaMM W MaTepuajamMu B
MOBCEIHEBHON HM3HUM W TIPaMOTHOIO OKa3aHMsl IIEpBOM IOMOLIM IIPU OXKOrax
KACIOTaMU M IIEeJIoYaMH; — JJIs OOBACHEHMsI OTICNIbHBIX (PAKTOB M HPUPOJHBIX
SIBJICHUI;
> JUISL KPUTUYECKON OLIEHKH MH(OPMAIIUY O BEUIECTBAX, UCIIOIb3yEMbIX B OBITY.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS
> XapaKkTepu30BaTh OCHOBHBIE METOJBI IO3HAHUS  XHUMHUYECKHUX
00BEKTOB: HaOJII0AEHUE, U3MEPEHHE, IKCTIEPUMEHT, MO/IEIMPOBAHNE;
> pasnuyaTh XMMUYECKUE OOBEKTHI (B CTaTUKE):
> XMMHYECKHE JIEMEHTHI U MPOCTHIE BEIIECTBA;
> METaJulbl M HeMeTaulbl (M XapaKTepHU30BaTh OTHOCUTEIBHOCTh
MPUHAJJIEKHOCTH TAKUXOOBEKTOB K TOW MJIM MHOM IpyIIIe);
> OpPraHUYECKHE U HEOPTraHMYECKUE COCTUHEHMS;
> TUIPOKCHIBI (kucnopoacoaepKalue KHCJIOTBI, OCHOBaHUS,
amQoTepHbIe THJIPOKCHUIBI); OKCHUBI Hecosieo0pas
YIOIIHE U cojieoOpa3yrome (KUCIOTHbIE, OCHO [ | BHEIE,
am(oTepHBbIe);
> BaJICHTHOCTh U CTENIEHb OKUCIICHHUS;
> cHCTEMaTU4YeCKHe U TPUBHAIbHBIE TEPMUHBI XUMHUUECKOW HOMEHKIATYPHI;
> 3HAKOBYIO CHUCTEMY B XHMMHUHU (3HAKU U (QOPMYJbL, HHAEKCHl U

KO3 PUIUEHTHI, CTPYKTYPHbIE U MOJIEKYJISIPHbIE (POPMYJIbI, MOJIEKYJISIPHbIE U HOHHBIE
YpaBHEHUS pEaKIil, MOJIHbIE W COKpAalIEHHbIE WMOHHBIE YpPAaBHEHUS pEaKIUi,
TEPMOXMMHUYECKUE ypaBHEHHs, O0O3HAUECHUsI CTENEHM OKMCJICHHS U 3apsia MOHA B
bopMyIie XUMHUYECKOTOCOETUHEH U );

> pa3nuyaTh XUMUYECKUE OOBEKTHI (B TUHAMUKE):
> (u3HYeCKre ¥ XUMUYECKHE CTOPOHBI MIPOIIECCOB PACTBOPEHHUS U JIUCCOIHAIIHH
> OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMU PEaKIUi OOMEHa;
> CXEMBbI i YPABHCHHSI XUMUICCKUX PEAKITHIA;
COOTHOCHUTD:
> 9K30TEPMHUYCCKHE PEAKITH U PEAKIIH TOPCHHS;
> KaTaTUTHIeCKHe U (EPMEHTATUBHBIC PEAKIIHH,

> METaJlJI, OCHOBHBIN OKCHJ, OCHOBaHHUE, COJIb;



> HEMETaJ1, KHCIOTHBIN OKCHUJ, KIUCIIOTY, COJIb;

»  CTpOEHHE aToMa, BHJ XMMHYECKOW CBSI3M, THUI KPHCTAITMUECKOW PEIIETKU U
(du3nUYeCKre CBOMCTBA BEIIECTRA;

» HaxOXJCHUE DJJIEMEHTOB B TPUPOAEC W TPOMBINUICHHBIE CIIOCOOBI HX

MOJIyY€EHHU,

> HE00XOIMMOCTh XMMHYECKOTO IMPOU3BOJICTBA U TPEOOBAHUU K OXpaHe
OKpYXaroIIenCpebl;

> HE0OXOMMOCTh MPUMEHEHUS COBPEMEHHBIX BEIIECTB U MaTepHalloB
U TpeOOBaHUI K310pOBhECOEPEIKECHHUIO;

NOHMMATH:

> XUMHUYECKYI0 CHMBOJHKY: 3HAKH XHMHUYECKUX 3JIEMEHTOB, (HOpMyIbl
XUMHYECKHX BEIIECTB, YPAaBHEHUS XMUMHUYECKUX PEaKUUi; — BaKHEUIINE XUMHYECKHE
IIOHATHSA: BCIICCTBO, XUMHYCCKHH 9JICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCJIIbHLIC aTOMHAas 1
MOJIEKYJIsIpHast Macchl, WOH, KaTHOH, aHUOH, XUMHYECKas CBSI3b,

SJICKTPOOTPULATCIIbHOCTb, BAJICHTHOCTH, CTCIICHb OKHCJICHH:A, MOJIb, MOJISIpHAA Macca,
MOJIIpDHBIA OO0BEM, PACTBOPBI, AIEKTPOIMUTHI U HEIIEKTPOJUTHI, SJICKTPOIUTHUYECKAS
JCCOLMAIUS, OKUCIUTENIb U BOCCTAHOBUTEIND, OKHCIEHUE U BOCCTAHOBJIEHUE, TEIJIOBON
3¢ dexT peakunu, OCHOBHBIC THIIBI PEAKIMI B HEOPTraHUUECKON XUMUU;

> (OpPMYJIHPOBKM OCHOBHBIX 3aKOHOB W TEOPHUH XHMHHU: AaTOMHO-
MOJIEKYJISIPHOTO y4Y€HHs; 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa
BEILIECTB, ABOrajpo; mnepuoaunyeckoro 3akoHa J[. M. Mengeneesa; Teopuu CTpOEHUSA
aTOMa U YYEHHsI O CTPOCHHHU BEIECTBA; TEOPUH AIIEKTPOIUTHUYECKON TUCCOLUAIUU U
y4uc€Husd O XHMHHCCKOﬁpeaKHHH;

Ha3bIBaTh:
> XUMHUYECKHE 3JIEMEHTHI;
> COEIMHEHUS U3YyUYEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;
> OpraHuYecKue BellecTBa Mo uX (opMmyie: MeTaH, O5TaH, STHIEH,
aleTUJIEH, METaHOJI,3TaHoJI, INIMLIEPUH, YKCYCHasi KUCIIOTa, [JII0K03a, Caxapo3a;
O0BSICHATD:
> (¢u3nuecKuii CMBICI aTOMHOro (IOPSAJIKOBOI0) HOMEpa XMMHYECKOTo

JIIeMEHTa, HOMEpa TPYyHNbl U TMEepHoJa B TMEPUOJUYECKOM CHUCTEME XUMHUYECKUX
anemeHToB J[. 1. MenzeneeBa, kK KOTOPBIM 2JIEMEHT IIPUHAIICHKUT;

> 3aKOHOMEPHOCTH W3MEHEHHUs CTPOCHHS aTOMOB, CBOWMCTB DJIEMEHTOB B
npenenax MajblX MEpUOJOB M A-TPYNI, a TaKKe CBOWCTB 00pa3yeMbIX WMH BBICIIMX
OKCHJIOB M THJIPOKCHJIOB; — CYIIHOCTh MpoIlecca dIEKTPOIUTHUECKON TUCCOIUAIUN U
peaKkIMinOHHOTO OOMEHa;

XapaKTepU30BaTh:

> XUMUYECKHUE JJIEMEHTH (OT BOJOPOJA JO KaJbIMs) HAa OCHOBE WX
MOJIOKEHUS B MEPHOJMYECKON cUcTeMe xumHuueckux aneMmeHToB J[. M. MengeneeBa u
0COOEHHOCTEHN CTPOEHHUS UX aTOMOB;

> B3aMMOCBSI3b MEXJAYy COCTaBOM, CTPOCHHEM M CBOMCTBaMHU HEOPraHUYECKHX
BEIIIECTB;
> XMUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEIIECTB (MIPOCTHIX BEIIECTB
> METAJUIOB U HEMETAJJIOB, COSMHEHU I
> OKCHJIOB, KUCIIOT, OCHOBaHUH, aM()OTEPHBIX OKCHJIOB U TUAPOKCHIIOB, COJICH);
olpenesiTh:
> COCTaB BELIECTB MO UX (hopMyam;
> BaJICHTHOCTH M CTETICHU OKUCIICHUS 3JIEMEHTOB B COSTMHEHHH;
> BUBl XMUMHUYECKOH CBS3M B COEAMHEHHSX; — THITBI KPHUCTAIUTHYECKHIX

PEETOK TBEPABIX BEIIECTB; MPHHAJIEKHOCTh BEIIECTB K OMNPEIECTEHHOMY KJaccy
COCIMHEHMH;

> THUIBI XUMHUECKUX PEAKILINH;
> BO3MOXKHOCTh MPOTEKaHUs peakuii HOHHOTO 0OMEeHa;
COCTABJIATD:
> CXEMBI CTPOCHHUSI aTOMOB IEPBBIX BAJIATH 3JIEMEHTOB MEPUOIMUCCKOM

cuctemsl J. 1. MeHaeneeBa;



> (hopMyJIbI HEOPTraHMYECKUX COSAMHEHHI M3YYCHHBIX KJIAcCOB BEIIECTB;
— YpaBHEHMs] XUMUYECKHX PEaKIuii, B TOM YHCJIE OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX, C
MOMOIIBIO0 METO/IA STIEKTPOHHOTO OanaHca;

0e30mMacHO o0pamaThCs:

> C XMMHYECKOU MOCYJ0H U 1a00paTOpPHBIM 000pyI0BaHUEM;
NPOBOJANTH XUMHYECKHI IKCIIEPUMEHT:
> MOATBEPKIAIONIMNA XUMUYECKUN COCTaB HEOPraHUYECKUX COEIUHEHMIA;
— MOATBEP)KAAOLMN XUMHUYECKHUE CBOWCTBA H3YyUEHHBIX KJIACCOB HEOPraHUYECKUX
BEIIECTB; — IO TOJYYCHHIO, COOMPAHMIO M PACIIO3HABAHMIO TI'a3000pa3HBIX BEIIECTB
(kucIopoa, BOIOPO/1a, YIIIEKUCIIOro ra3a, aMMHaKa);
> 0 OIPEJENICHUIO XJIOPU-, CyIb(ar-, KapOOHAT-MOHOB U MOHA AMMOHUS
C MIOMOUIbIO KAUECTBEHHBIX PEAKLIUH;
BBIYMCJISATH:
> MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 0 (JOpMyJie COSAMHEHUS;
> MacCOBYIO JIOJIIO BEILECTBA B PACTBOPE;
> Maccy OCHOBHOI'O BEILIECTBA 10 U3BECTHOW MAaCCOBOM J0JI€ IIPUMECEH;
> 00BEMHYIO JIOJIF0 KOMIIOHEHTA Ia30BOM cMecH;
> KOJIMYECTBO BEIIECTBA, O0OBEM MM Maccy BEHIECTBA IO KOJUYECTBY
BEIIECTBA, 00BEMY MIIM Macce peareHTOB WM POAYKTOB PEAKIINH;
> WCIOJb30BaTh NPUOOpPETEHHBIE 3HAHWS M YMEHHS B MPAKTUYECKON
JEeSITebHOCTH U TIOBCEAHEBHOM KU3HMU:
> Uil 0e30macHOro oOpalieHus ¢ BEHIeCTBAMM W MaTepuajllaMu B

IIOBCEJHEBHOM JKHU3HU U IPAaMOTHOTI'O OKa3aHMS IEPBOM ITOMOILM IIPHU 0KOTraX KUCIOTAMHU
U 1IeJI04aMU; — JUI OOBSICHEHUS OTAEIbHBIX (DAKTOB U MPUPOAHBIX SBICHUH;
> JUTsL KPUTUIECKOH OIIEHKH MH(POPMAIIUH O BEIIECTBAX, UCTIOIb3yEMBIX B OBITY.

PA3JIEJI 1. BEHIECTBO 74

Crpoenue atroma. CTpoeHHE 3JEKTPOHHBIX O0O0JIOYEK aTOMOB MepBbIX 20
AJEMEHTOB Iiepuoandeckon cucremsl 1. Menneneena.

CoBpeMeHHbIE MPEICTABICHUS O CTPOCHUH aToma. JIBHKEHUE JIEKTpOHA B aTOME. ATOMHas
opb6uTans. [locnenoBaTeIbHOCTH 3aTIOTHEHHS STIEKTPOHHBIX 000JI0UEK B aTOMAX.

OnekTpoHHble W rpaduueckue GOpMyIbl  aTOMOB dJeMeHToB. Paborta ¢
TPEHUPOBOYHBIMU TecTaMu 1Mo Teme. [leprogudeckuii 3aKOH M TEpUOAUYECKas CHUCTeMa
xumudeckux aneMeHToB [IM. MenneneeBa. ['pynmbl U mepuobl MEPUOTUYECKON CHCTEMBI.
®u3NYeCKUil CMBICIT TIOPSAIKOBOTO HOMEpa XHWMHUUYECKOTO DJIEMEHTa. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COCAMHEHUH B CBSI3U C MOJIOKEHUEM B MEPUOTUUECKOMN
CHUCTEME XMMUYECKUXIIEMEHTOB.

[Tepuoanueckuii 3aKOH W MEPHOJUYECKAsi CUCTEMAa XUMUYECKUX dlIeMeHTOB /Jl.
N.MenneneeBa. PU3HUECKUI CMBICI HOMEPA MIEPUOJA U IPYIIIIHI.

XapakTepucTUKa XUMHUYECKHMX CBOWCTB JJIEMEHTOB TJABHBIX MOATPYIN U
MEePUOIUYHOCTh WX M3MEHEHHS B CBETE DJJEKTPOHHOrO CTpoeHus artoma. OOmmas
XapakTEepUCTHKA 3J€MEHTa Ha OCHOBE €ro MOJOXKEHUs B nepuoaudeckoi cucreme [l .
MenneneeBa. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH I10 TEME.

CrtpoeHue BemecTB. XMMHYECKasi CBSI3b: KOBAJICHTHAs (MOJISpHAS U HEMOJspHAst),
WOHHAs,METaJUTHIeCcKasl.

Xumudeckasi cBsi3b aroMoB. KoBanieHTHass CBSI3b M MEXaHH3M €€ 00pa3oBaHUSI.
[lonsspuast w HenosisipHas KoBajeHTHass cCBsA3b. (CBOWCTBAa KOBAJEHTHOM  CBA3M.
DNEeKTPOHHBIE W CTPYKTypHBIE (opmynbl BemiecTB. VoHHas CBsI3b W MeEXaHU3M €&
oOpazoBanmus. CBoiicTBa HOHOB. Meramnnyeckass CBs3b. [IpakTudeckoe 3aHSTHE.
CocraBiieHre JIEKTPOHHBIX U CTPYKTYPHBIX (hOpPMYIT BELLIECTB

BanenTHOCTh XMMHYECKHX 3JIEMECHTOB. CTEIIEHbh OKHUCICHUS XUMHYSCKUX DJICMECHTOB.
BanentHeie 3nexkTpoHbl. BaneHTHOCTh. BaneHTHble BO3MOXHOCTH aroMoB. (CTeneHb
okucienus. [Ipaktuyeckoe 3ansTe. COCTaBICHHE DJEKTPOHHBIX M CTPYKTYPHBIX (opMyl
BCIIIECTB.

YucTble BelIeCTBA U CMECH. ATOMBI U MOJEKYJIbl. XUMHUYECKUHN 3yieMeHT. YucTbie
BEIIIECTBAN CMECH BUBI cMeceid. CiocoOsI paszneneHus cMecei. [Ipaktuueckoe 3aHsITHE.



HpOCTBIe U CIIOXKHBIC BCIIICCTBA. OCHOBHBIE KJIACCBI HCOPTaHNUYCCKUX
BelecTB. HoMeHk1aTypa HEOpraHM4eCcKux COeIMHEHUM.

Knaccn(bmcaum{ BCIICCTB: MPOCTBIC W CJIOKHBIC, MCTAJUIBI W HCMCTAJUIBIL.
Knaccugukanus HeopraHM4ecKHx BeEIECTB, MX TIeHeTHuYecKkas cBs3b. HomeHkiaTypa,
KJaccu(uKanus OKCHIOB, KUCIOT, coleid M OCHOBaHWil. PaGoTra ¢ TpeHMPOBOYHBIMU
TECTaMH I10 TEME.

YnpaxHeHne Ha COCTaBICHHUE dJIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUECKUX HIIEMEHTOB

PA3JIEJ 2. XUMHNYECKASA PEAKIIUSA S 4

XUMHYECKasi peaklys. Y CIOBUS M NPU3HAKU NPOTEKAHHUS XUMHUYECKHX DPEaKLHM.
Xumnyeckue ypaBHeHUs. CoOXpaHEHHME MAacChl BELIECTB IPU XMMHUYECKUX PEAKIMSX.
dusnueckue u Xxumuueckue sipjaeHus. CpaBHEHUE NPU3HAKOB (PU3MUECKUX U XUMUYECKUX
sBneHnid. Hanmucanue ypaBHeHHE XMMUYECKHX PeaKkuil, paccTaHOBKa K03 (HULIMEHTOB.

3aKOH COXpaHEHMs Macchl BellecTB. PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMM IO
teme. Knaccudukanus XMMHUYECKHX peakluil MO pa3IUYHBIM IPH3HAKAM: YHUCIY U
COCTaBy MCXOIHBIX M IIOJIYYCHHBIX BEIIECTB, H3MECHEHHUIO CTEIEHEW OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB, ITOTJIOLEHUIO U BBIICICHUIO SHEPTUU.

Paznuunble KinaccupuKauy XUMHYECKHX PEaKLUH,
npumepsl.PaboTa ¢ TpeHUPOBOYHBIMU TECTAMHU.

ONEKTPOJIUTBl W HEAIEKTPOJIUTHL. KaTHOHBI M aHUOHBL. OJEKTPOJIUTHYECKAs
JMCCOLMALIMSAKUCIIOT, IesIouel U coel (CpeHux).

ONEKTPOIUTHl U HEDJIEKTPOJUTBL. DJIEKTPOIUTHYECKAs ITUCCOLMALUSA B
pacTBOpax M pacruiaBax. Poib BOJbI B IpOLECCE MIEKTPOIUTUIECKON JUCCOLMALIVH.
Crenenb

muccoruanuu. KoHcTanTa aucconpanpy. XHMHYCCKHE CBOMCTBA KHCIOT, COJICH H
OCHOBaHUIB CBETE TEOPUH JIEKTPOIUTHUECKOMN TUCCOLMALINN.

Pabora ¢ TpeHupPOBOYHBIMU TECTAMHU.

Peakiun noHHOro oOMeHa M ycinoBHs UX ocyuiecTieHus. [Ipakruyeckoe
3ansTie.CocTaBIeHUE MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH.

OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHUCINUTENb M  BOCCTAHOBUTEIND.
[Tpoueccel oxucienuss u BoccraHoBieHus. CocraBneHue ypaBHeHuid OBP: wmeton
aneKkTpoHHOoro OanaHca Ilpaktuueckoe 3anstue. CocraBienue ypaBHeHuit OBP metongom
AJIEKTPOHHOTO OaylaHca YHpaXHEHHWE Ha COCTABIIEHWE YpPAaBHEHUN OKHUCIHUTEIbHO-
BOCCTAaHOBUTENIBHBIX PEAKLIUN.

PA3JEJ 3. DJIEMEHTAPHBIE OCHOBbl HEOPITAHHUYECKOM
XUMUN.ITPEACTABJIEHUSA Ob OPTAHUYECKHUX BEIIECTBAX 74

XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METANIOB. XHUMHUYECKHE CBOMCTBA
MMPOCTBIX BEIICCTB-MCTAIJIOB IICIIOYHBIX W MMEJIOYHO3CMCIIBHBIX METAJIJIOB, AJIOMHWHUA,
xene3a. OOmmas xapakTepucTHKa MeTauioB. Pacnonoxenue meramioB B Ilepuoanueckoit
cucreMe J[.M. MeHneneeBa, H3MEHEHHE MX CBOWCTB II0 IME€PUOJAM M TIpPYIIIAM.
ONEKTPOXUMHUECKUI pAJl HaNpsHDKeHUs METauloB. XHMMUYECKHE CBOICTBa MeTalIoB.
XapaKTepUCTUKY IIETOYHBIXHU IEIT0YHO3EMENTbHBIX METAIIIIOB, ATFOMUHHS, Kele3a.

. XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJJIOB: BOAOPOJA, KUCIOPOJa,
raJoreHoB,CePHI, a30Ta, pocdopa, yriaepoia, KpeMHHUS.

OO0mas xapakTepucTuka HeMmeTauioB. Pacmonokenune metamioB B llepuoandeckoit
cucreme JI.11. MenneneeBa, N3MEHEHNE UX CBOWCTB M0 MEPUOJAM M rpynnaM. XUMHUUYECKUE
CBOICTBAa HEMETAJJIOB. XapaKTEPUCTUKH BOJOPOJAA, KHUCIOpPOJa, TajlOr€HOB, CEpbl, a30Ta,
docdopa, yraepoaa, KpeMHUS U KX COSTUHEHHM.

XUMHYECKHE CBONCTBA CJIIOKHBIX BEIECTB. XMMHUYECKHE CBOMCTBAa OKCHIOB:
OCHOBHBIX,aM()OTEPHBIX, KHCITOTHBIX.

Homenknarypa, kmaccudukamusi, XMMHYECKHE CBONCTBA M CIIOCOOBI TONYYEHUS
okcu10B.PaboTa ¢ TpEeHUPOBOYHBIMH TECTAMHU.

XUMHYeCKHe CBOMCTBA KUCIOT.

Homenknarypa, kimaccudukanus, XUMHUYECKHE CBOWCTBA U CIOCOOBI MONyYEHUS
KucJIoT.PaboTa ¢ TpEeHUPOBOYHBIMH TECTAMH.

XHUMHYEeCKHE CBOMCTBA OCHOBAHUM.



Homenknarypa, knaccugukaiys, XUMHYECKHE CBONCTBA U CIIOCOOBI IONYYEHUS
ocHoBaHUI.PaboTa ¢ TpEHUPOBOUYHBIMU TECTaAMHU.

XuMH4ecKue CBOMCTBA coJiel (CpeTHUX ).

Homenknarypa, knaccuukanus, XMMUYECKHE CBOMCTBA M CIIOCOOBI MOIy4YEHUS
cosieii.PaboTa ¢ TpeHUPOBOUYHBIMU TECTAMH.
B3anMoCBsI3b pa3aMuHBIX KJIaCCOB HEOPTaHMYECKUX BeLIECTB. I'eHeTHueckas CBs3b
MEX1yKJIacCaMi HEOPraHMYECKUX COCTUHEHUI.

IKCIIEPUMEHTAJIBHBIE OCHOBBI XUMHUMN. 74
[TpaBuiia Ge3onacHOi pabOTHI B IIKOJILHOM 1abopaTopuu. JlabopaTopHas mocyaa
u obopynoBanue. Paznenenue cMmeceil u ouncTka BemiecTB. [IpuroroBnenue pacTBOpOB.
Omnpenenenue xapakrepa cpebl pacTBOpa KUCIOT U MIEI0YEH C IMOMOIIBI0 HHIUKATOPOB.
KauecTBeHHbBIE peaklluu Ha HOHBI B pacTBoOpe (XJI0opui-, cyiabdaT-, KapOOHAT-HOHBI, HOH
aMMOHWUS).
[Toryuenue ra3zoo0pa3HbIXx BemiecTB. KauecTBeHHBbIE peaklud Ha ra3oo0pa3HbIe
BeIeCTBA(KUCIOPO/, BOJAOPO/I, YIVICKHCIIBINA a3, aMMHAK ).
[TpoBenenue pacueToB Ha OCHOBE (OpPMYNT U ypaBHEHMH peakiuii. Pemienue
3a/a4. BeMuciIeHWsT MacCOBOM JTOJIM XMMHUYECKOTO JJIEMEHTa B BellecTBe. PemeHue
3aj1a4. BerunciaeHuss MaccoBOW JOJIM PAacTBOPEHHOIO BEIIEeCTBa B pacTBope. PemeHue

3aaad.

[TpakTrueckas padota. BelllosiHeHHE yripa)KHEHNH Ha LENOYKY IpEBpaILeHUu i

PA3IEJ 4. METO/IbI IIO3HAHUS BEIIECTB 1 XUMHUYECKHUX SBJIEHUM.

Brruncnenue koimyecTBa BCIICCTBA, MAaCChl HMJIN obbeMa BCIIICCTBA 110 KOJIMYECCTBY
B€IICCTBa,Maccc UiIn 061)eMy OIHOT'O U3 PpCarcHTOB HUJIM ITPOAYKTOB PCAKIINH. Pemenne 3amaq

PA3JIEJI 5. XUMUA U )KU3HD 84

[TpoGiieMbl 0O€30MacHOr0 MCIOJIb30BAaHUS BEUIECTB M XHMHUYECKUX pEaKUUi B
HOBCEHEBHOMKN3HU. XUMUYECKOE 3arps3HEHUE OKPYKArOIEeH Cpe/ibl U ero MociaeICTBUS.
PaboTa ¢ TpeHHPOBOYHBIMU TeCTaMH I TOAr0TOBKH K [ NA.

YueGHO-TEMaTHYECKOE NJIAHNPOBAHHE

Ne Pazpenn, Beero | [Ipaktuueck | Dopmbl paboThI
n/m TEMBI YPOKOB | He paboThl
1. BemectBo 7 1 ®poHTanpHas ,
MHIUBUAYaAIbHAS
2 XuMHYeCKas peaKkuus 5 1
3 JJIeMeHTapHbIe OCHOBBI 7 1 ®poHTanbHas ,
HEOPraHW4eCKOoi XMMHH. WMHAWBHUyaJIbHAS
IIpencrasiienust 00 OpraHuYecKuX
BellecTBax.
4 MeToabl NO3HAHUS BelIECTB U 7 1+4 ®poHTanpHaA ,
XHMHYECKHUX SIBJICHHUIA. VHIUBHLyaIbHAS
JKCNnepUMEHTAJIbHbIE OCHOBBI XMMMHU. TTposeere
JKCIIEPUMEHTa
5 XuMHS U KM3Hb 8 7 ®poHTanpHas ,
MHIVBUAYaAJIbHAS
Hroro: 34 15




Kane}mapno-TeMaaneCKoe NJIAaHHPOBaHUE

Ne i/t ‘ HasBanue Tembl ‘

Coneprxanue

Bunsl negreapHoCTH

Te ma 1.BemectBo 7 u

1. Crpoenue atoma. Crtpoenue aroma. CTpoeHue YMeTb 00BACHATh (HU3UICCKUI
Crpoenne AJIEKTPOHHBIX 000JIOYEK aTOMOB TIEPBBIX | CMBICII aTOMHOT'O HOMEpa, HoMepa
SJCKTPOHHBIX 20 37EMEHTOB NMEPUOJHMYECKOI CUCTEMBI | TPYIIIBI H IEPHOA, COCTABIATH
0007104€K aTOMOB JAU. Menneneena. CXEMBI CTpOoeHUs aToMOB 1-20
nepBbIx 20 CoBpeMeHHbIe IIPECTaBICHUS O 3JIEMEHTOB
SJICMEHTOB CTPOEHUH aTOMa. JIBUIKEHUE IIEKTPOHA Pabota ¢ TpeHHPOBOYHBIMH TECTAMU
ITepronnyeckoii B aTOMe. ATOMHas OpOHUTaNb. 10 TEME.
cucremsl JIH1. IMocnenoBaTeIbHOCTD 3aMOTHEHHUS
Menzeneesa. 3IEKTPOHHBIX 000JI0YEK B aTOMaX.

OneKTpoHHBIE U TpaduyecKie HOpMyIIhI
aTOMOB DJIEMECHTOB.

2. | Hepuonnyeckuii Ieproauyeckuii 3aK0H U VYMeTh 00BACHATH 3aKOHOMEPHOCTH
3aKOH U MepUOIUYECKasg CUCTEMA XUMUYECKUX U3MEHEHUS CBOMCTB AJIEMEHTOB B
[lepronmaeckas anemenToB JAW. Menneneesa. I'pynmsl u Tpeaenax MajblX IEPUOIOB U
cucrema Teproabl NEPUOIUYECKON CUCTEMBI. TJIaBHBIX MMOATPYIII
XAMHYICCKUX ®uU3n4YeCKUl CMBICI OPSIAKOBOIO
anemenros JI.1. HOMepa XUMHYECKOTO 3JIEMEHTA.

Memnneneesa 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
QJIEMEHTOB M UX COCTUHEHUH B CBS3H C
MTOJIOKCHHUEM B IIEPUOIUICCKOM cCucTeMe
XUMHYECCKHUX 3JICMEHTOB.
Ilepuoauueckuii 3akoH U
MepUOIUIECcKasi CUCTEMA XMMHUECKHUX
anemenToB J. . Menaeneena.
®u3nuecKkuil CMbICII HOMEpa Nepuoa u
TPYIIIIBL
XapaKTepHUCTHKA XUMIIECKHX CBOMCTB
9JIEMEHTOB TJIABHBIX TOATPYII U
NEPUOANYHOCTh UX U3MEHEHHUS B CBETE
3JIEKTPOHHOTO CTpoeHusI aTroma. Obmas
XapaKTepUCTHUKA HJIEMEHTa Ha OCHOBE
€ro I0JI0KEHUS B IEPUOIUYECKON
cucreme JI. 1. Menneneesa. Pabora ¢
TPEHUPOBOYHBIMU TECTAMH IO TEME.

3. CtpoeHue BenecTB. XUMHUYECKas CBA3b: | YMETh ONpeAeNaTh THI XuM. CBs3H B

CtpoeHue BeIecTB.
Xumudeckas CBs3b.

KOBaJICHTHAs (TIOJIIpHAS U HEIOJISIpHAs),
MOHHAS, METaJUTMYeCKasl.

Xumnueckas CBA3b aTOMOB.
KoBaneHTHas cBsI3b U MEXaHU3M €€

COCOANHCHUU




obpazosanus. [losipHas u HenonsApHas
KOBaJIeHTHasA cBsA3b. CBOWCTBA
KOBAJICHTHOH CBSI3H. DICKTPOHHbIC U
CTPYKTYpHBIE (JOPMYIIBI BEILIECTB.
HonHas cBs3b U MEXAHU3M €€
obpazoBanms. CBOWICTBA HOHOB.
Merannuueckas cBs3b. [Ipaktuyeckoe
3ansTre. COCTaBICHUE DIIEKTPOHHBIX U
CTPYKTYPHBIX (DOPMYJI BEIIECTB

4. BanenTHOCTE BaneHTHOCTh XUMHYECKUX DJIEMEHTOB. YMeTh: onpenensaTh CTeNeHb
XUMHYCCKUX CreneHp OKACIEHUS XUMUUECKUX OKHCJICHUS DJIEMEHTA B COCIMHEHUH
3JICMCHTOB. 3JIEMEHTOB. Ha3bIBaTh 6I/IHaprIe COCIUHEHUS
Crenenb okucnenns | BaneHTHbIE 3JIEKTPOHBI. BaJleHTHOCTS. YMerTh: onpeaeisaTs BaleHTHOCTh
XUMHUYECKHUX BaneHTHbIE BO3MO>KHOCTH aTOMOB. 3JIEMEHTA B COEAMHEHNUHU; HAa3bIBATh
3JICMEHTOB. Crenenp okucienus. [Ipaktuueckoe OWHApHBIE COCIIMHEHUS

3ansaTHe. CocTaBIeHUE AIIEKTPOHHBIX H
CTPYKTYPHBIX ()OPMYJI BELIECTB.

5. Uuctele BemecTBa U | YucThIe BeLleCTBa U CMECH. ATOMBI YMeTh UCTI0Ib30BaTh 3HAHUS TS
cMecu. ATOMBI U MOJIEKYJIbl. XMMUYECKUM 2IEMEHT. KPUTHICCKOH OICHKH WHPOPMALHHU O
MOJIEKYJIBL. YucThle BEECTBAa U CMECH BUIBI BEIICCTBAX, IPUMCHICMBIX B OBITY.
XUMUYeCKU cmeceit. CriocoOBbl pa3siesieHus: cMecei. 3HaTh CIIOCOOBI pa3/IeeHus cMecei
3JIEMEHT. IIpakTudeckoe 3aHAaTuUe.

6. [Ipocteie u ITpocThIE U CIOKHEIE BEIIECTBA. Knaccuguyuposamos xumuueckue
CJIOAKHBIC BEUICCTBA. | QcyopHBIE KIACCHl HEOPTAHUYECKHX BCHICCTBA O PasiIHbIM
OCHOBHBIE KJacChl OCHOBAHUSIM: COCTaBY,

Bemects. Homenknatypa . 3JIEKTPOJIUTUYECKON AUCCOLIMAIINH,
HEOPraHUYECKUX COCAUHEHUH. CBOMCTBAM.

Knaccudukarys BemecTs: NpocTeie 1 Apeymenmupoeams OTHECCHUE
CJIOHBIE, METAJUIBI U HEMETAJLIBL. KOHKPETHOI'O XUMUYECKOI'0 BELIECTBA
Knaccudukanms HeopraHuuecKux K OIIpe/IeIieHHOMY KJiaccy (rpymme).
BEILECTB, UX I€HETUUYECKAs CBA3b.

Howmenknarypa, knaccupukaius

OKCHJIOB, KUCJIOT, COJIEH U OCHOBAaHUH.

PaboTa ¢ TpeHHPOBOYHBIMH TECTAMH 110

TeMeE.

7. Pemenue VYipaxHeHue Ha COCTABJICHUE YMeTh 00BSICHATh (PU3HMUECKUI
TPEHUPOBOYHBIX 3JIEKTPOHHBIX 000JI0YEK aTOMOB CMBICJI aTOMHOI'0 HOMEPA, HOMeEpa
TECTOB IS XUMHUUYECKUX 3JIEMEHTOB TpyIIBbI U IEPUOJIA, COCTABIIATh
noarorosku k ' MA CXeMBbl CTpoeHHsI aToMOB 1-20

3JIEMEHTOB
Tema 2. Xumuueckasi peakuus S4

8. Xumuueckas XuMuyeckasi peakuus. Y cioBUs U 3HaTh 3aKOH COXPAaHEHUS MacChl
peakuus. YCiaoBUS M | MPU3HAKU NPOTEKaHUSI XUMHUUECKUX BELLECTB
MIPU3HAKU peakiuii. XUMUYECKUEe YPABHEHUSL.

NIPOTEKaHUs CoxpaHeHHe MacChl BENECTB MpU
XUMHYECKHX XUMHUYECKHX peakiusx. Gusndeckue u
peaxIui. XUMHYecKHe siBieHusi. CpaBHEHUE
Xumuueckue MIPU3HAKOB (PU3NYECKUX U XUMUYECKHX
YpaBHEHHUSI. sBneHui. Hanucanue ypaBHeHue
CoxpaHeHHe MacChl | XMMHUYECKHX PEaKIUi, pacCTaHOBKA
BEILIECTB IIPU ko3¢ huUIreHTOB. 3aKOH COXPaHEHWSI
XUMHAYECKUX Macchl Berect. Pabora ¢

peakuusx. TPEHUPOBOYHBIMU TECTAMH 110 TEME.

9. Knaccudukanus Kraccudukanms XMMUYECKHX peakiui YMETB COCTaBIISATh YPABHEHUS
XUMHUYECKHUX 110 Pa3JIM4HbIM IPU3HAKAM: YUCIY U peakuuii; ONpenessITh TUIl pEaKLIUu;




peakuuii o
pazIUYHBIM
TIPU3HAKAM: YUCITY U
COCTaBY HCXOJIHBIX
Y TIOJTyYEHHBIX
BEIIECTB,
H3MEHCHHUIO
CTeIeHeH
OKHUCJICHHS
XAMHUYICCKHUX
3JICMCHTOB,
TIOTJIOMICHHUIO 1

COCTaBY UCXOJHBIX 1 TOTYyYEHHBIX
BEIIIECTB, U3MCHEHHIO CTCIICHEH
OKHCJICHUS XUMHUYECKUX DJIEMECHTOB,
TIOTJIONIEHUIO U BBIACIICHUIO DHEPTHH.
Pasmiranble Kinaccuduranum
XUMHUYIECKUX PEAKIUi, IPUMEPHL.
PaboTta ¢ TpeHHPOBOYHBIMHU TECTAMH.

BBIICTICHUIO
SHEPTHUHU.

10. | D7neKTpOIUTH H OJEKTPOIUTHI M HEANEKTPOIUTHI. 3HAaTh MOHATHUS SIEKTPOIIHUTHL.
HEDJICKTPOJIUTEIL. KartnoHsI 1 aHHOHEL. Heanexrponutsr. 9/1C
KaTroHEI 1 aHHOHEI. DNEKTPOIUTUYECKAS AUCCOLTUAIIHS
ONEKTPOJUTHIECKAS | KUCIIOT, INEI09EH M Conell (CpeIHuX).

JUCCOLMAITHS Pounb Bow B iporiecce

KHUCJIOT, IIEJIOUEH U | AJIEKTPOIUTHICCKON AUCCOLUAIINY.

couielt (CpeaHux). Crenenb gucconuanuu. Koncranra
JVICCOTHAITNH. XUMHUYECKHE CBOMCTBA
KHUCJIOT, COJICH U OCHOBAHUMN B CBETE
TEOPHUH AIIEKTPOTATHIECKON
JIVICCOIIHAITIH.
PaboTta ¢ TpeHHPOBOYHBIMHU TECTAMH.

11. | Peakuum WOHHOTO 3Hath noHsTHsI UoH, DJIC
oOMeHa W yCIOBHUS YMeTh COCTaBIATh YPaBHEHHUS
UX OCYIIECTBICHUS. peakuui, onpeaeNnsaTh BO3MOXKHOCTh
YupaxxHeHnue Ha Peakinu HOHHOTO OOMEHA 1 YCIIOBHSI nporekanust PUO, o0bacHATE
HaMUCaHue X ocymiecTBIeHns. [IpakTHIecKoe cymrocts PHO
ypaBHEHHMI peakui | 3anstue. COCTaBICHUE MOJICKYJISIPHBIX U
HOHHOTO OOMEHa. HMOHHBIX YPaBHCHHH.

12. | OKHCIUTENBHO- OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE 3HaTh MOHATHS OKUCITUTEINh
BOCCTAHOBUTETbHBIC | peakiun. OKUCIUTENh ’ BOCCTAHOBHTEIIb, OKHCIICHHE,
peakuuu. BOCCTaHOBUTEND. [Ipo1iecchl OKUCTICHHUS BOCCTAHOBJICHHE. Y METh: OTIPEIENATh
OxucImTeNs U 1 BoccTtaHoByieHus1. CocTaBiieHHe CTeNeHb OKHUCTIEHUSI DJIEMEHTOB B
BOCCTAHOBHUTEIIb. ypaBueruit OBP: MeTo1 371eKTPOHHOTO COEJIMHEHUSIX, COCTABIISATh yPaBHEHUS
Pemenue 6ananca. [IpakTuyeckoe 3aHsTHE. OBP
TPEHUPOBOYHBIX VYupaxHeHHe Ha COCTaBJICHUE
TECTOB JIJIs YpaBHEHUN OKUCIUTEIHHO-
noarotoBku k [MMA. | BOoCCTaHOBUTENBHBIX PEAKIIMA.

Tema 3. DiiemeHTapHbIE 0CHOBBI HeOpranu4veckoii xumun. IIpeacrasiaenus 00
OPraHuvYeCKHUX BeHieCTBax. Ty

13. | Xumuyeckue XuMudeckue CBOMCTBA HPOCTBIX OOBSACHSIOT YTO TAKOE PSII

CBOMCTBA MPOCTHIX BELIECTB-METAJIJIOB. Xumuueckue | aKTUBHOCTH METAJUIOB. [IpuMeHSOT

BEIIIECTB.
XuMu4eckue
CBOMCTBA MIPOCTHIX
BEIIIECTB -
METAaJUIOB:
IIETIOYHBIX U
HIEI0YHO3EMEBHBIX
METaJUIOB,

CBOICTBa IMPOCTBIX BEHICCTB-MECTAJJIOB
MCJIOYHBIX u MECJI0YHO3CMECIIBHBIX

MCTAJUIOB, aJIIOMHUHMA, KECJIC3a.

OOmiast  XapakTepHCTHKAa  METaJUIOB.
Pacnonosxenue METaJVIOB B
Ilepuoauueckoit cucTeme JAN.

MenpeneeBa, U3MEHEHHE UX CBOMCTB IO
MEPUOIAM U IPYIIIaM.

€ro JIIs XapaKTePUCTHKH

XUMHUYECKHX CBOMCTB MPOCTHIX

BEIIIECTB-METAJLJIOB.
O0600IIA0T CHCTEMY XUMUYIECKHIX
CBOMCTB METAJIOB KaK
«BOCCTAaHOBHUTEIIbHBIE CBOMICTBAY.
CoCTaBISIOT MOJIEKYJISIPHBIC
YPaBHEHHUSI peaKIuii,




AIIIOMHHUA, XKCIIC3a.

ONEKTPOXUMHICCKANA DSl HANPsHKEHUS

METAaJJIOB. XHUMHU4YeCcKue CBOMCTBa
METaJIOB. XapaKTePHUCTUKH IIEITOYHBIX
" IIEJI0YHO3EMEIBHBIX METAJIOB,

AITFTOMHHUA, XKEJIC3a.

XapaKTCPU3YIOIINX XUMHUICCKHE
CBOWCTBA METAJUIOB B CBETE yUCHHUS
00 OKHCIIUTEILHO-
BOCCTAHOBHTEIILHBIX IIpOIeccax, a
PEaKIHHK C yYACTHEM 3JICKTPOJIUTOB,
NPEJICTABIIATh TAK)KE U B IOHHOM
Buje. Habmrogaror u
OIHUCBIBAIOT PEAKITUH MEKTY
BEIIIECTBAMH C TIOMOIIBIO PyCCKOTO
(poIHOTO) SI3BIKA U SI3BIKA XUMUH.
CaMOCTOSITEBHO MTPOBOIAT OTIBITEHI,
MOJITBEPKTAIOIINE XUMUICCKUE
CBOICTBa METAJIIOB ¢ COOJII0OICHHEM
MPaBHJI TEXHUKH O€30MaCHOCTH

14. | Xumudeckne XHUMHUYECKUE CBOMCTBA IIPOCTHIX CoCTaBISIOT MOJIEKYIISIPHBIE
CBOWCTBA MPOCTHIX BEIlIECTB-HEMETAIJIOB: BOJOPOa, YpaBHEHHUs peaKiuii,
BELIECTB- KHUCJIOPOAA, TaJIOTE€HOB, CEPhI, a30Ta, XapaKTepU3yIOMUX XUMHUECKUE
HEMETaJlIOB: ¢docdopa, yriaepoaa, KpeMHUsL. CBOICTBa HEMETAILIOB B CBETE YUCHUS
BOZIOpoOAa, OOmrast XapakTePUCTHKA HEMETAJUIOB. | 00 OKMCIMTEIBHO-
KHCIIOPOJa, Pacnonoxenue METaJIOB B | BOCCTAaHOBHTEJIFHBIX IpOIIECCax
raJIOreHOB, CEpBHI, IIepnoguueckoi cucreme AN
asota, pocdopa, MeHpeneeBa, U3MEHCHHUE MX CBOMCTB IO
yriaepoja, KpeMHHUS. | eprojaM H TpylmaM. XUMHYECKHe
CBOMCTBa HEMETAJUIOB. XapaKTEPUCTHKU
BOJIOPOAA, KUCIOPOAa, TaTOTCHOB, CEPBHI,
azora, ¢ocdopa, yriepoma, KpeMHUS U
HUX COEIUHEHHUH.
15. | Xumudeckue XUMHUYECKHE CBOMCTBA CIIOAKHBIX COCTaBISIIOT MOJIEKYJISIPHBIE
CBONCTBA CIOXKHBIX | BElLIECTB. XUMUYECKUE CBONCTBA YPaBHEHUS PEaAKLUiA,
BEIIIECTB. OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, XapaKTepU3yIOIUX XUMHUECKUE
XuMHYeCcKue KHCJIOTHBIX. CBOMCTBA CIIOXKHBIX BEIIECTB B CBETE
CBOCTBAa OKCHUJIOB: Homenknarypa, knaccuduxanusi, y4eHUs 00 OKHCITUTEIHHO-
OCHOBHBIX, XUMHUYECKHE CBOHCTBA M CIIOCOOBI BOCCTAHOBHTEJIFHBIX IIPOIIECCaX
aM(pOTEPHBIX, HOJy4eHus okcuaoB. Pabora ¢ TOA
KHUCJIOTHBIX. TPEHUPOBOYHBIMH TECTAMH.
16. XUMHUYECKUE CBOMCTBA KUCIIOT. 3HaTh (QOPMYJIBI KHUCIIOT. YMETh:
Xumuueckue
CBOHCTEA KHCIIOT. Homenknarypa, knaccuduxanusi, Ha3bIBaTh KHCIIOTHI, XapaKTepHU30BaTh
XUMHUYECKHE CBOHCTBA M CIIOCOOBI XMIMHUYECKHE CBOMCTBA KHCIOT,
MoJTy4eHHs KucioT. Pabora ¢ COCTaBIISITh yPaBHEHUsSI PEaKIIni,
TPEHUPOBOYHBIMH TECTAMH. pacro3HaBaTh KUCIOTHI
17. XHUMHUYECKHE CBOMCTBA OCHOBAHUM. VMeTh: Ha3sIBaTh OCHOBAHUS,
XuMIUecKre Homenknarypa, knaccuduxanusi, XapaKTepU30BaTh XUMHUYCCKHUE
CBOMCTBA XUMHWYECKHE CBOWCTBA U CIIOCOOBI CBOMCTBa OCHOBaHHM, COCTABIIATh
OCHOBaHHii. MoJTy4eHus1 ocHoBaHu#. PaboTa ¢ YpaBHEHHSI peakIuii, paclio3HaBaTh
TPEHUPOBOYHBIMH TECTAMHU. PacTBOPEI LIEI0YeH
18. | Xumuueckue XUMHUUECKHEe CBOMCTRA Coeil YMeTh Ha3bIBaTh COCIUHEHUS,
CBOICTBA coJeit (cpenHux). XapakTepu30BaTh XUMHYECKHE
(cpenHux). Homerknarypa, K1accuduKanms, CBOWCTBA, ONPEJENATh BOBMOKHOCTh
BsanmocBs3b XMMHYECKHUE CBONCTBA M CIIOCOOHI nporexanus PO
Pa3IMYHBIX KJIACCOB | moiydeHus coseit. Pabora ¢
BEIIIECTB. TPEHUPOBOUYHBIMU TECTAMHU.
19. | B3aumocss3b B3auMocBs3b pa3aHuHbIX KJIACCOB YMeTh: Ha3bIBaTh COEIUHEHUSL.

pa3J'II/I‘IHI>IX KJIaCCOB
BeuiecTB. Pemenne

HEOPraHN4YCCKUX BECLICCTB.
I'eneTnyeckas cBsI3b MEXKAY KJlacCaMu

XapakTepu3oBaTh CBONCTBA,
COCTAaBIISITh YPABHEHUS peakLni




TPEHUPOBOYHBIX
TECTOB JJI
noarotoBku k I A.

HEOPraHun4ICCKUX COCTMHEHHM.

Tema 4. MeToabl MO3HAHUS BelleCTB U XMMHYE€CKUX SBJIEHMIL. 3KCHepI/IMEHTaHLHLIe

OCHOBBI XUMHH. 7 4

20. | IlpaBuna ITpaBuna 6e3omacHO pabOTH B
e3omacHoit paboThl | LIKOJIBbHOM aboparopuu. JlabopatopHas
B IIKOJILHON rocyna u O60pyZ{OBaHI/I€. Pa3IlCJIeHI/Ie
11abopaToOpHu. CMecel ¥ OYMCTKA BEHIECTB.
JlaGopartopHas IIpurorosneHune pacTBOPOB.
nocyna u OHpe,IIGIIGHI/Ie XapakTepa Cpe€abl
060pyIOBaHHE. pacTBOpa KUCIOT U LIEJI0Uel C
Pasnenenue cMeceif | MOMOILBIO UHAMKATOPOB. KauecTBeHHBIE
M OYHCTKA BEllecTB. | PEAKIMU HA MOHBI B PacTBOpE (XJIOPHA-,
[IpuroToBneHue Cyabdar-, KapOOHAT-UOHBI, HOH
pacTBOpOB. aMMOHHS).

Onpenenenue
XapakTepa cpebl
pacTBopa KHCIIOT U
ieJjo4eii ¢
TTOMOIIIBIO
WHIUKATOPOB.
KauectBeHHEIC
peaxIyu Ha HOHBI B
pacTtBope
21. | Iomyuenue
[Momyuyenne ra3000pa3HBIX BEIIECTB.
ra3000pa3HbIX
KauecTBeHHbIE peakuy Ha
BEILIECTB.
ra3o00pa3Hble BemecTBa (KHCIOPOI,
KaugecTBeHHBIE .
BOJIOPOJI, YIIICKHUCIBIH a3, aMMHAK).
peaximu Ha
ra3zoo0pa3Hbie
BellleCTBa
(xucnopon,
BOJIOPOI,
YIJIEKUCIIBIN Ta3,
aMMHMaK).

22. | llposenenne [IpoBeeHUe pAcYeToB Ha  OCHOBE
pacyeToB HA OCHOBE | (opMynT W  ypaBHEHMH  peakIMi.
opmyn n Pemenue 3amau.
ypaBHEHU
peakuuii. Perienue
TPEHUPOBOYHBIX
TECTOB ISt
moaroToBku k ['A.

23. | BoluuciieHus Brruucienns maccoBo noau
MaccoBOH 01U XUMHUYECKOTO 3JIEMEHTA B BEIIECTRE.
XUMHYECKOTO Pemenue 3amau.
3JICMEHTA B
BeliecTBe. Pemenue
TPEHUPOBOUYHBIX
TECTOB ISt
noarotoBku k I A.

24. | BuruuciieHus BrrunciaeHns MaccoBOM JTOJTH

MacCOBOI 10JIH

PacTBOPEHHOTO BEIIECTBA B PACTBOPE.




PacTBOPEHHOTO
BEILECTBA B
pactBope. Pemenue
TPEHUPOBOYHBIX
TECTOB JIJIs
noarotoBku k 'NA.

Pemenue 3agau.

25. | Boluncnenue YMeTh BBIYUCIIATE 0 YPABHEHUSIM
Brruncnenue KoiauuecTBa BEIECTBa,
KOJIMYeCTBa Maccel. Konmmgectsa BemecTa
Macchl Wi 00beMa BellecTBa 110
BEIIECTBA, MAaCCHI 00BeMa OJTHOTO U3 MPOIYKTOB
KOJIMYECTBY BEUIECTBA, MACCE HITH
i o0peMa PEaKImy 10 Macce HCXOTHOTO
00BEMY OJTHOTO U3 PEareHTOB WIIN
BEIIEeCTBA 110 BeIIlecTBa
MIPOAYKTOB peakuuu. Pemenue 3agau.
KOJIMYECTBY
BeleCTBa, Macce
WK 00bEMY OIHOTO
U3 PEarcHTOB
WK TPOTYKTOB
peaxIuu.
26. TecTupoBaHue, pelIeHUE 3a1a4 U Buvinonnsime TeCThI M yIpaxKHCHHS,
BEITIOJTHEHHE YIIPaKHEHAH 110 TeMe peuans 3aadn 1o TeMe.
Pewenune
IIpo6ooumw oLIeHKY COOCTBEHHBIX
TPCHAPOBOHBIX JOCTHXKEHUI B YCBOCHHH TEMBL.
TECTOB JJIs
noarotoBku k ['MA.
Koppexmuposams cBOU 3HaHUA B
COOTBETCTBHH C ILIAHUPYEMBIM
pe3yabTaToOM
Tema 5. Xumus u ’ku3Hb 8 U
27. | Ilpobxemsr
[Ipo6membl 6e30MaCHOTO UCIOIB30BaAHUS
6e30macHoro .
BEIIECTB M XUMUICCKHUX PEAKIIHIA B
HCTIONB30BaHHS .
MIOBCEIHEBHOM JKU3HU. XUMUYECKOE
BEIIECTB U .
3arpsa3HeHUe OKPY>KaIOIIeH Cpebl U ero
XUMHAYIECKHUX P Py HHeH cpen
. HOCIIEICTBHS.
peaximii B
MHOBCEIHEBHON
HKI3HH.
XuMHueckoe
3arpsa3HeHue
OKpYKaromien
CpeIIBl ¥ ero
MIOCTIEICTBHSL.
28. | [pobremsr [Ipobneme! 6e30macHOTrO
6e30MACHOTo HCTIOJB30BaHUS BEIIECTB H XUMUIECKUX
peaxuuii B MOBCETHEBHOM KU3HMU.
HCTIOTb30BaHUS .
XUMHIUYECKOE 3arpsI3HEHNE OKPY KAIOIIeH
BEIIECTB U
CpPEIBI M €0 ITOCIIEACTBUS
XUMHAYECKHX
peakuuii B
MIOBCEHEBHOM
KHU3HH.
Xumuueckoe
3arps3HeHue
OKpYKaloIei

Cpeabl U €T0
IOCJIICACTBUA.




29.

Pemenne
TPEHUPOBOYHBIX
TECTOB I

noarorosku k ' A.

Pabota ¢ TpeHUPOBOYHBIMH TECTAMH
IUIg TOAroToBKH K I TA

30. | Pemenue Pabora ¢ TpeHMPOBOYHBIMHU TECTAMH
TPEHUPOBOYHBIX Juis noarotoBku k 'MA
TECTOB AJIst
noarotoBku k I'MA.

31. | Pewenue PaboTa ¢ TpeHHPOBOYHBIMHU TECTAMH IS
TPEHUPOBOYHBIX noaroroBku k A
TECTOB IJIst
noarotoBku k I'MA.

32. | Pemenue Pabora ¢ TpeHMPOBOYHBIMHU TECTAMH
TPEHUPOBOYHBIX Juig noarotoBku k 'MA
TECTOB AJIst
noarotoBku k I'MA.

33. | Pemenue Pabora ¢ TpeHHPOBOYHBIMHU TECTAMHU
TPEHUPOBOUYHBIX JUTst TOATOTOBKHU K A
TECTOB JJI
noarotoBku k ' A.

34. | Pewenue Pabora ¢ TpeHIPOBOYHBIMHU TECTAMHU
TPEHUPOBOYHBIX st noaroToBku k ' MA
TECTOB JJIst

noarorosku k I'A.




