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HOACHUTEJIBHASA 3AIINCKA

I[Iporpamma o001IE00pPa30BATEILHON YUYEOHONM OUCIIUIIIMHBI —«XUMUD
mpegHasHavyeHa  JOJIsd ~ H3YyYeHHsA  XUMHH B IPOQPECCHOHATIHLHBIX
oOpas3oBaTeJIbHBIX  OpPTaHU3AIUAX,  pPeaJu3ylIIuX  00pa3oBaTeIbHYIO
IIPOrpaMMy CpeIgHEero oO0Ilero oopas3oBaHMs B IIPeIesiaX OCBOCHHS OCHOBHOM
npodeccrnoHa bHOM obOpasosarenapHol mporpammel CIIO (OIIOITI CIIO) ua
0a3e OCHOBHOI'O 00I1Iero 00pa3oBaAHMS.

IIporpamma paspaborama Ha ocaoBe TpeboBauuit ®I'OC cpemuero oodirero
o0pas3oBaHMus, IPEIbABISIEMBIX K CTPYKType, COOEpP:KaHWI0 M Pe3yabTaTam
OCBOCHHA  yYEOHOM  AUCIMIIMHBI  «XUMHS», B  COOTBETCTBHUH C
Pexomenmammsamvu 1o  opraHM3anMM  IIOJIydeHHS  CPeIHero  o0IIero
o0pas3oBaHMA B IpeIeiax OCBOEHHS 00pas3oBaTEJIbHBIX IIPOTPAMM CPEIHEro
mpodpeccuoHAaJIBLHOT0 00pa3oBaHUA Ha 0a3e 0OCHOBHOTO 00IIero o0pa3oBaHUsI C
y4eToM TpeboBaHUM (QemepaibHBIX TOCYJAPCTBEHHBIX 00pas30BaTeIbHBIX
CTAHIAPTOB U IIOJIyYaeMoil mpodeccuu WM CIeIUaJIbHOCTA CPeIHero
npodeccroHa IbHOT0 o0pasoBanusa (rmrucbMo JlemapramenTa rocyjapcTBeHHOM
IIOJIUTUKU B ccepe moaroroBkm padoumx kanpoB m JIIIO MwunobOpHayku
Poccum ot 17.03.2015 Ne06-259).

Conepsxanme 1mporpaMMbl «XHUMHA» HAIPaBJIEHO HA  JOCTHMKCHUE
CIEeIYyIONINX I[eJIeH:

e  (JopmupoBaHHE y O0O0yYaIOIIUXCA YMEHUS OIeHHWBATH 3HAYMMOCTH

XHUMHUYECKOr0 3HAHUA JIJII KasKJI0I0 YeJI0BEKAa;

dopmupoBaHMEe y 00yUAIOIINXCS I1eJIOCTHOIO IPEeICTaBISHU O

MUpPE U POJIU XUMUHU B CO3JITaHUU COBPEMEHHOM eCTeCTBEHHO-
HAyYHON KapPTUHBI MUPA; YMEHUS 00bSICHATH 00bEKTEI 1
IIPOILECCHI OKPYIKAIOIIEHN TeMCTBUTEJIbHOCTH: IIPHUPOTHOM,
COITUAJIbHOM, KYJIBTYPHOM, TEXHUYECKON CPeabl, UCIIOJIb3Yy A

JJId 9TOT'O0 XUMHMYEeCKHe 3HaHUA,



e pa3BUTHE y 0OYYAIOIIMXCS YMEHUH pa3nudarh (pakThl U OLEHKH, CPABHUBATH OIIE-
HOYHBIC BBIBOJIBI, BUICTh MX CBA3b C KPUTEPHSIMHU OIICHOK M CBSI3b KPUTEPHEB C
ONpEJENICHHON CHUCTEMOM UEHHOCTeH, (OpMyIHMpoBaTh U OOOCHOBHIBATH
COOCTBEHHYIO MO3UIIUIO;

e IpHOOpEeTeHHE OOYYAIOIIMMHUCS OIBITA Pa3HOOOPa3HON AEATEILHOCTH, MO3HAHUS
M CaMOITO3HAHHUS; KIIFOYEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAIHHOE 3HAUYCHHE
IUTA Pa3IMYHBIX BUIOB JEATEIBHOCTH (HABBIKOB PEINCHUS MPOOIEM, IPUHATHS
pEILICHMIA, TOMCKa, aHanu3a W 00pabOTKH HH(POPMAIUH, KOMMYHHUKATHBHBIX
HAaBBIKOB, HABBIKOB M3MEPEHHI, COTPYIHHYECTBA, OE30MacHOr0 OOpaIieHHs C
BEIIECTBAMH B ITOBCEIHEBHOMN JKU3HH).

IIporpamMMa yuyeOHOW AOUCHIMIINHBI «XHUMHS» SBJISIETCS OCHOBOM [JIs
paspaboTku  paboumx  IporpaMM, B  KOTOPBIX  HIpodpecCHOHAJIbHBIE
o0pasoBaTeJIbHEIE OpTaHU3aIINH, peaIn3yIoIe o0pa3oBaTeIbHYIO
mporpaMMy cpegHero ob0iero obopasoBanus B mpeneiaax ocBoerms OIIOII
CIIO mHa 0a3e OCHOBHOrO O00IIEro OOpPAa30BaHHA, YTOUHSIIOT COHEP:KAHIIe
y4eOHOro MaTepuasia, II0CJed0BATEeJIbHOCTh ero M3y4YeHUs, paciiperesieHue
y4eOHBIX YacoB, TeMATHKY pedepaToB (IOKJIaM0B), BHILI CAMOCTOSTEIbHBIX
paboT, yUYUTHIBAS CHEIIMPUKY HIPOrpaMM HOATOTOBKU KBaJIU(PUITMPOBAHHBIX
pabounx, CJOysKaIllUX ¢ CHeI[NaJINCTOB CpeaHero 3BeHa, OCBauBaeMoOI
IIpohecCru UJIU CIIeITUATIbHOCTH.

[IporpamMmMa MOMKET MCIIOJIB30BATBCSI JOPYTHMHU IIPO(eCCHOHATIbHBIMU
0o0pa3oBaTeIbHBIMH OPTAHU3AIUAMH, PeaIM3yIIIIMH 00pa3oBaTeIbHYIO
IIporpaMMy cpeaHero obimero obopasoBamus B mpenenax ocBoernmsa OITOII
CIIO ma 6a3e OCHOBHOI'O OOIIETr0 O0OpPa30BaHHUSA — IIPOTPAMMEI IIOATOTOBKH
KBaIUQPUIIMPOBAHHBIX pabOYMX, CJIysKAIINX, IIPOTPAMMEI  IIOJATOTOBKHU

crrertmasicToB cpenuero 3sena (IIIIKPC, ITITICC3).



OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIHUILIUHBI «XUMUSI»

XuMusi — 3TO HayKa O BEIIeCTBaX, WX COCTaBe M CTPOCHWH, CBOWCTBAX H
MPEBPAIICHUSX, 3HAYCHUH XUMHUUYECKHX BEIIECTB, MAaTepUajoB M TPOIECCOB B
MIPAKTUYCCKOH JCSITCIILHOCTH YeJIOBEKa.

Conepxanue 0011e00pa30BaTeIbHON yUeOHOW TUCIMUIUIMHBI «XHUMHUS» HAMPaBICHO
Ha YCBOCHHE OOYYArOIIUMHUCS OCHOBHBIX IIOHATHW, 3aKOHOB W TEOPUH XHUMHH,
OBJIaJICHNE YMEHUSMH HAOJI0aTh XWMHUYECKHE SBJICHUS, IMPOBOIUTH XUMHUYECKHUM
OKCIIEPUMEHT, IMPOU3BOJIUTH PACUEThl HA OCHOBE XHMHUYECKHX (OPMYNT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUH.

B mporecce u3ydeHHMsT XUMUU Y OOYYAIONIMXCS pPa3BUBAIOTCS ITO3HABATCIIHHBIC
MHTEPECHl M HMHTEJUICKTyaJbHBIC CIIOCOOHOCTH, IMOTPEOHOCTH B CaMOCTOSITEIHBHOM
NPHOOPETCHHUS 3HAHUH 1O XMMHHM B COOTBETCTBHUU C BO3HUKAIOIIMMH >KU3HCHHBIMU
npoOieMaMH, BOCIHMTHIBACTCS OEpEKHOE OTHOIICHHWS K TPHUPOJEC, IOHHMMaHHE
3JI0pOBOTO 00pa3za >KM3HU, HECOOXOJMMOCTH TPEAYNPESKIACHHS SBICHUN, HAHOCSIIMX
Bpea 3I0pOBBI0 W OKpyxKaromieil cpeme. OHM OCBaMBalOT MNPUEMBI TPaMOTHOIO,
0e30MacHOr0 MCIOJb30BAHUS XMMHUYECKUX BEIIECTB W MATE€pUAJOB, MPUMEHSIEMBIX B
OBITY, CETbCKOM XO3SICTBE U Ha TIPOU3BOJICTBE.

[Ipu cTpyKTypHpOBaHUH COACpKaHKS 001Ie00pa30BaTeIbHON YICOHOM

JTUCIUIUIMHBI 1711 TPO(EeCCHOHAIBHBIX 00pa30BaTENbHBIX OPTaHU3aIUi, PeaTu3yIONUX
00pa3oBaTeIbHYIO MPOTPAMMYy CpPEIHEro OO0Iero oOpa3oBaHUs B IMpejeiax OCBOCHUS
OIIOII CIIO na 6a3e 0OCHOBHOTO 00IIero 0Opa3oBaHus,
YYHUTHIBAJIACh OOBEKTUBHAS PEaTbHOCTh — HEOOJNBIIONH 00hEM YacoB, OTIYIICHHBIX Ha
M3y4eHHE XUMUHU U CTPEMJICHHE MaKCUMAaJIbHO COOTBETCTBOBATH HUJICSIM Pa3BUBAIOIIETO
oOydenusi. [loaToMy TeopeTHUecKHe BOMPOCHI MAKCHMMAJbHO CMEIICHBI K Hadaly
M3Y4YCHUS JUCUUIUIMHBIL, C TEM YTOOBI TOCIEAYIOMHA (HAKTHUYECKUN MaTtepuan
paccMaTpHUBAJICS HA OCHOBE U3YYCHHBIX TEOPHUH.

Peanuzanmst 1eTyKTUBHOTO MOAXOAAa K M3YYCHHUIO XUMHUHU CIOCOOCTBYET Pa3BUTHIO
TaKuX JIOTHYECKUX ONEpaIiii MBIIUICHHUS, KaK aHaju3 W CHHTE3, 000OmeHue u

KOHKPCTHU3allKiA, CPABHCHNC U aHAJIOI'MA, CUCTCMAaTHU3alusdg 1 KJ'IaCCI/I(l)I/IKaI_[I/IH u ap.



N3yuenne xumMuun B NOpoeCCHOHANBHBIX 00pa30oBaTENbHBIX OpraHu3alusXx,
peanu3yomux o0pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero olmiero oOpa3oBaHHUs B
npenenax ocBoenuss OIIOII CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT Hpoduiis MpoPpecCHOHATIBHOrOo 00pa3oBaHUS.
OTO BBIpaKaeTCcsl B COAEpPNKAHUU OOYYEHHUs, KOJIMYECTBE YACOB, BBIJIEISEMBIX Ha
U3Yy4YEHHUE OTIEIbHBIX TEM MPOrpaMMbl, IITyOMHE X OCBOEHHUS 00yYarolUMUCS, 00beMe
U XapakTepe MPaKTUUYECKUX 3aHATHUI, BUAAX BHEAYTUTOPHON CaMOCTOSITEIbHOM paboThI
CTYJIEHTOB.

[Ipu ocBoenun npodeccuit CIIO u cneuuansHocTeit CIIO ectecTBeHHO-HAYYHOTO
npoduiisi nMpopeccCUuoOHAIBHOIO 00pa30BaHUsl XUMHUS H3y4yaeTcsi Ha 0a30BOM YpPOBHE
®I'OC cpegnero obmiero oOpazoBanusi, npu ocBoeHuu tmpodeccuit CIIO wu
cneruanbHocted CIIO TexHudeckoro mnpoduist MpoPecCHOHATLHOIO 00pa3oBaHUsA
XUMHS U3ydaetcs 0osee yriiyOJeHHO Kak mpoduiibHas yueOHasi IUCHUILIINHA.

I[Ipu ocBoenun mnpodeccuit CIIO wu cneumansHocteit CIIO  coumanpHO-
sKOHOMUYecKoro npoduis, cnenuansHocteld CIIO rymanuTapHoro npoguis
paccMaTpuBaeTCsl XMMHUYECKUH KOMIIOHEHT €CTECTBEHHO-HAy4YHOro O0pa3oBaHUS B
npenenax u3ydyeHus ydyeOHoOH aucuuIinHbl «EcTecTBO3HaHHE» NpeaIMeTHOH 00aacTH
«EctectBennsle Haykn» @I'OC cpennero o0uiero oopa3oBaHus.

Crenuduka U3ydyeHUs XUMUU MPU OBJIAJACHUHM MPOPECCUSIMU U CHELHUATBHOCTAMU
TEXHUYECKOro Npo¢uiisi oTpakeHa B KaxJIoM Teme pazaena «CoxepkaHue ydeOHOI
JUCUMILIUHBDY B pyOpuke «llpodunbHble U npodeccrnoHalbHO 3HAYMMBIE 3JIEMEHTHI
coJlepKaHus». ITOT KOMIIOHEHT peaju3yeTcs IPU WHAUBUIYAJIBHON CaMOCTOSTEIbHOM
pabote oOywarommuxcs (HamucaHum pedepaToB, IOATOTOBKE COOOIICHHH, 3allluTe
MPOEKTOB), B Mpolecce Y4yeOHOW NESATENbHOCTH IOJI PYKOBOJCTBOM MpernoaaBaTes
(BBIMTOJIHEHUU XHUMUYECKOTO SKCIIEPUMEHTa — JIAOOPATOPHBIX OMBITOB M MPAKTUYECKUX
paboT, peleHnn TPaKTUKO-OpPUEHTUPOBAHHBIX PACYETHBIX 3a/1a4 U T. 1.).

B copepxxaHunm y4yeOHOW JUCUMIUIMHBI JUJII €CTECTBEHHO-HAYYHOrO MpOoQuis
npo¢ecCHOHATBbHO 3HAYMMBIH KOMIIOHEHT HE BBIJEJICH, TaK KaK BCE €ro COAepKaHHE
ABISETCS TPOQPUIBHO- OPUEHTUPOBAHHBIM W HOCUT NPO(PECCHOHAIBHO 3HAYMMBIN

XapaKkTep.



B npouecce wu3ydeHHMd XMMHUM ~ TEOPETUYECKHE  CBEICHUS  JOMOJHSIOTCA
JEMOHCTpalUsiAMH, Ja0OpaTOPHBIMM  ONBITAMH M MPAKTUUYECKUMU  3aHSITHUSIMH.
3HAYUTEITBHOE MECTO OTBOAUTCS XUMHYECKOMY JKcOepuMeHTy. OH OTKpBIBAET
BO3MOXKHOCTh (OPMUPOBATh Yy OOYYAIONIUXCS CIEHHATIbHBIE MNPEAMETHBIE YMEHUS:
paboTaTh C BEHIECTBAMH, BBIMOJHATh TPOCTHIE XUMHUYECKHE OIbITHI, YYUTh
0€30MacHOMY UM 3KOJOTHYECKH I'PaMOTHOMY OOpaIeHHIO C BEIeCTBAMH, MaTepUalaMu
U TIpoIleccaMt B OBITY M Ha TIPOU3BO/ICTBE.

Jlns  opraHu3anMyd  BHEAyJAUTOPHOM  CaMOCTOSITEIbHOM  paboOThl  CTY/ACHTOB,
opnaaeBaromux mnpopeccusimu CIIO u cneumanbHocTsiMu CIIO TexHUYeCcKOTO U
€CTEeCTBEHHO-HayyHOro mnpoduiiei npodeccuoHanbHOro o0pa30oBaHUs, MPEICTaBICH
NpUMEPHBIN TiepedeHb pedepaToB (AOKIAZAOB), HWHAWBHUIYAJIbHBIX TPOEKTOB. B
poIIeCcCe U3YUYEHUS XUMHUH BaXXHO (hOPMUPOBATH HHPOPMAITTOHHYIO
KOMIIETEHTHOCTh oOyuaromuxcs. [loaTomy mipu opraHmzanuv CaMOCTOSITEIbHOU
paboThl HEOOXOAMMO  aKIICHTUPOBATH BHHMaHWE OOY4YaIONIMXCS Ha  TIOUCKE
uHboOpMaIK B CpelcTBaXx maccmeauna, HrepHeTe, yueOHON U crielMaIn3upPOBAHHON
JUTEPAType C COOTBETCTBYIOMIMM OPOPMIICHUEM U TIPE/ICTABIICHUEM PE3YJIHTATOB.

Nzyuyenue o6mieoOpa3oBaTeIbHON yUeOHOM JUCHUIUIMHBI «XHUMHS» 3aBEpIIACTCA

IMOABCACHUCM HUTOI'OB B q)OpMC OK3aMCHaA.

MECTO YUYEBHOM JUCIUIIJIMHBI B YYEFHOM ILJIAHE

VYyeOHast MUCHUIIIMHA «XUMHS» SABISETCS Y4EOHBIM MPEAMETOM IO BHIOOPY U3
obsi3atenbHON TIpeaMeTHO# obactu «EcrectBennbie Haykny @I'OC cpegHero obimero
o0Opa3oBaHUsI.

B npodeccuonanbHbIX 00pa3oBaTENbHBIX OPraHU3ANUIX PEATU3YIOMINX
o0pa3oBaTeIbHYIO TPOTPAMMYy CPETHETO O0IIero 00pa3oBaHus B Mpe/eaax OCBOCHHS
OIIOII CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, ydeOHasI NUCIIUILTAHA
«Xumus» u3ydaercsi B 001eo0pazoBaresnbHoM 1ukiie yueoHoro miaana OIIOII CIIO na
0a3ze OCHOBHOI'O 001Iero 00pa3oBaHus C MOJIYYEHUEM CPEIHETO 00111ero o0pa3oBaHusl.

TEMATHUYECKOE IINTAHUPOBAHUE

EcTtecTBeHHO-HAYYHBbIH POPUIIb



[Ipu peanuzanuum coxaepkanust 0011e00pa30BaATEILHON YU4eOHON JUCHUILIUHBI
«Xumuus» B npegenax ocBoeHuss OIIOII CIIO na 06a3e OCHOBHOrO 0OIIEro
oOpazoBaHusi ¢ mnoiiydyeHueMm cpeaHero oomiero obpaszoBanus (IIIIKPC, TIIICC3)
MaKcHUMaJbHas yueOHasi Harpy3Ka o0ydJaromuxcs COCTaBIIsCT:

- mo mnpodeccusim CIIO  ecrtecTBeHHO-Hay4dHOTONPOGUIA MPOodhecCUHOHATHLHOTO

obOpazoBanus — 108 yaca, u3 HUX ayauTopHas (oOsi3aTenbHasi) yueOHasl Harpy3ka

oOyuvaromuxcs, — 108 gacos.

TEMATHYECKOE IINTAHUPOBAHME I10



JUCHUIIJIMHE «XUMMUSD»
EctecTBeHHO-HAYUYHBI POPUIL

No
o/

HaumenoBaunue
pa3zesioB U TEM

Makcuma-
JIbHAs
Harpyska
yyJarnie-
rocs, 4

N3 Hux

Teoperu-
YECKOE
o0yue-
HUE, 4

Kontpo-
JBHAS
pabora,
q q

JIII3,

JKcC-

Kyp-
CHUH,

Camoc-
TOSITE-
JbHAs
pabora,

BBenenue.

2

OCHOBHBIE TIOHATHS
U 3aAKOHBI.

4

[Tepunognueckuit
3aKOH u
[Tepunonnueckas
CUCTEMA DJIEMEHTOB
J.M.MenneneeBa u
CTPOCHHE aTOMa.

Ctpoenue
BEIIECTBA.

Bona. PactBopbI.
DIIEKTPOTUTHYECKAS
JIUCCOIAAIINS.

10

Knaccudukanus
HEOPraHUYECKUX
COEIMHEHUN H WX
CBOMCTBA.

12

10

XUMHAUYECKUE
pEaKIHH.

10

MeTtanmisl u
HEMETAJLIBI.

Opranuueckas
XUMUSL.

46

32

14

Hroro

108

78

30

TEMATHUYECKOE IINTAHUPOBAHUE

Texunyeckuid npopuib




[Ipu peanuzanuu coxaepkaHusi o0O0IE0Opa30BaTENbHON Y4YEOHON AUCIUTIIUHBI
«Xumuus» B npegenax ocBoeHuss OIIOII CIIO na 06a3e OCHOBHOrO 0OIIEro
oOpazoBaHusi ¢ mnoiiydyeHueMm cpeaHero oomiero obpaszoBanus (IIIIKPC, TIIICC3)
MaKcHUMajbHas yueOHas Harpy3ka oOydJaromuxcs COCTaBIISACT:

- mo mnpodeccusim CIIO  ecrtecTBeHHO-Hay4dHOTONPOGUIA MPOodhecCHOHATHLHOTO

oOpa3zoBanuss — 117 wyacoB, W3 HUX ayauTopHas (oOs3arenbHas) yueOHas
Harpy3ka oOydarommuxcs, — 78 4acoB, BHEAYAUTOPHAs CaMOCTOsITEIbHAs padboTa

CTyAEHTOB — 39 yacos.

TEMATHUYECKOE IIVIAHUPOBAHHUE 110
JUCHUIIVIMHE «XUMMUSD»
Texnnueckuii npopuiab



No
o/

HaumenoBanue
pa3aesioB U TEM

Makcuma-
JIbHAs
Harpyska
yyJarie-
rocs, 4

N3 Hux

Teoperu-
YECKOE
o0yue-
HUE, 4

Kontpo-
JIbHAA

JIII3,
pabora,

JKcC-

Kyp-
CHUH,

Camoc-
TOSITE-
JTbHAs
pabora,

BBenenue.

2

OCHOBHbBIE TIOHATHUS
U 3aKOHBI.

2

[Tepunognueckuit
3aKOH u
[Tepnonnueckas
CHUCTEMA DJIEMEHTOB
J.M.MenneneeBa u
CTPOCHHE aTOMa.

Ctpoenne
BEIIECTBA.

Bona. PactBOpBI.
DIEeKTpOoIuTHYECKAs
TUCCOLUALINS.

12

Knaccuduxanus
HEOPraHUYECKUX
COEIMHEHUN H WX
CBOMCTBA.

12

XUMHAUYECKUE
pEeaKInu.

10

MeTtanmisl u
HEMETAJLIBI.

11

Opranuueckas
XUMUSL.

58

32

14 1

26

Hroro

117

64

14 2

39

COJIEP’KAHUE YYEBHOM JUCLUIIJINHBI




1.BBenenne

HayuHble MeTObI MO3HAHMS BEILIECTB U XMMUYECKUX sIBJIEHUI. Poib skcneprumeHTa
U TEOpUU B XUMHUHU. MOJeIMpoBaHNE XMMHUYECKUX MPOLIECCOB. 3HAYEHUE XUMHH IPHU
ocsoenun mnpodeccuit CIIO u cnenmansHocteid CIIO TexHuueckoro mpoduis

npo¢eCcCUOHaTBLHOT0 00pa30BaHMs.
2.0cHOBHBIE MOHSATHSI H 3AKOHbI XUMUH

OcHoBHbIe MOHSATHSI XUMHUH. BemectBo. ATom. Mosnekyna. XUMHUECKHI 3JICMEHT.
Annotporus. IlpocTeie W ciiokHBIC BemecTBa. KayeCTBEHHBIM W KOJIWYECTBEHHBIN
COCTaB BEHICCTB. XHWMHYECKHE 3HAKU U (GopMysbl. OTHOCUTCIIbHBIC aTOMHas M
MOJIeKyJIsipHas Macchl. KomdyecTBo BelecTna.

OcHoBHBIE 3aKOHBbI XUMHH. CTeXHOMETpHUs. 3aKOH COXPAHCHHS MAacChl BEIICCTB.
3aKOH TOCTOSIHCTBA COCTaBa BEIICCTB MOJICKYJISIPHON CTPYKTYphl. 3aKOH ABOTaApO H
CJICJICTBHS M3 HETO.

PacueTHbie 3amaun Ha HAaXOXKJIEHHE OTHOCUTEIBHOM MOJIEKYJISPHOM MAaccChl,
OTIpeJIeICHHEe MacCOBOM JOJIM XUMHYECKUX 3JIEMEHTOB B CJIO’KHOM BEIIECTBE.

JlemoHcTpanuu

Mopenu aToOMOB XUMHUYECKUX 3JIEMEHTOB.

Mopenu MoJIeKy T IPOCTHIX U CIOXKHBIX BeIlIecTB (mapoctepkHeBbsie u CTroapta —
bpurneba).

Komnexiust mpocThIX U CIOKHBIX BEIIECTB.

Hekoroprie BemiecTBa KOMM4eCTBOM | MOJTb.

Mojenb MOJISIPHOTO 00beMa Ta30B.

Annotponus pocdopa, kuciaopoaa, oyosa.

Ilpogpunvnoie u npogeccuonanvno 3HauUMble INeMeHmbl
cooepircanun. ANNOTponHbIE MoAuUKaMK yriepoaa (amMas, Tpadwur), KUCIOpoaa
(xucnmopon, 030H), oioBa (cepoe u Oenoe 010B0). [IoHSITHE 0 XUMHUUECKOIN TEXHOJIOTUH,

OMOTEXHOJIOTHH W HAHOTEXHOJIOTHH.

CamocrTositeibHast  paGora (54.). IlogroroBka cOOOIIEHHM HAa  TEMBI:

«Amnorponusy», «ABOragpo u ero 3aKon», «Vicropus xumum.



3. Ilepuoguyeckuii 3akoH u Ilepuognyeckas cucreMa XMMUYeCKHUX d1eMeHTOB /1.

N. MenaeineeBa u CTpoeHHE aTOMA

Iepunoanuecknii  3axkon  J[.M.MenpeneeBa. Otkpeitue  JI.M.MenneneeBsiMm

[lepuoanueckoro 3akona. [leproguueckuit 3akoH B hopmynuposke . 1. Menneneena.

[lepuoauyeckass Tabiuila XUMHUUYECKUX JJIEMEHTOB — Tpaduueckoe oToOpaxkeHue
MepuoaANdecKoro 3akoHa. CTpyKTypa MEpUOAUYECKON TaOJMIIbI: TEPUOABl (Majble U
OoJibIIKe), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /[.U.Menoeneeea. AToM — ClOXHas
gactuna. Sapo (mMpoTOHBI M1 HEUTPOHBI) U AMEKTPOHHAsT 00oouka. M3oTomnsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJbIX Mepruo10B. OCOOCHHOCTU CTPOCHUS
AJIEKTPOHHBIX O0O0JIOYEK AaTOMOB DJJIEMEHTOB OOJBIIMX TMEPHOIOB (IEPEXOTHBIX
anemeHTtoB). [lonstue 00 opbOuransix. s-, p- u d-opbutanu. DIEKTPOHHbBIE
KOH(UTYpaIuu aTOMOB XUMHYECKUX AJICMEHTOB.

CoBpemennasi popmynupoBka [lepronuueckoro 3akona. 3uadenue [lepuonnueckoro
3akoHa U Ilepuoguueckon cucteMbl xuMHudeckux diemMeHToB [[. M. Menneneea 1uis
pa3BUTHA HAYKU U TIOHUMAaHHS XUMUYECKOW KapTUHBI MUPA.

JdeMoHCcTpamuun

Paznmuunsie dopmbr Tlepuonnueckoit cucteMbl XxuMmuueckux 3yemeHToB J[.M.Men-
JieJeeBa.

JlunamMudeckre TaOauIlbl 111 MoieupoBanus [lepuoanaeckoi CHCTEMBI.

DneKkTpu3alus Tell U UX B3aUMOJEHCTBHE.

JlaGopaTopHBbIii ONBIT

MonenupoBanue noctpoenus [lepuoandeckoit TaOIUIBI XUMUIECKUX FIEMEHTOB.

Ilpogpunvhsie u npogheccuonanvHo 3HauuMble IJ1€MEHMBL COOEPHCAHUSL.

PaI[I/IoaKTI/IBHOCTB. Hcnonp3oBanue padruOaKTUBHBIX H30TOIIOB B TCXHHUYCCKHUX
OeIAax. PentrenoBckoe HN3JIY4YCHHUC M €TI0 HMCIIOJIb30BAHHMC B TCXHHMKC M MCIAHUIIMHC.

MOI[GJ'II/IpOBaHI/Ie KaK MCTO/ IIPOTrHO3UPOBAHUA CUTYallH HA IIPONU3BOACTBC.

CamocrosiTeabHas padora (54.). Hanucanue pedepartos.



4. CTpoeHue BeuiecTsa

HNonnas xumuyeckasi cBsi3b. KaTuoHsl, ux 00pa3oBaHHe W3 aTOMOB B pe3yJibTaTe
mpolecca OKHUCIEHUs. AHMOHBI, UX 00pa30OBaHHE M3 aTOMOB B PE3yJbTAaTe IMpollecca
BOCCTaHOBJICHUSI. MlOHHAsI CBSI3b KaK CBA3b MEXKAY KaTHOHAMHM M aHMOHAMH 3a CYET
ANIEKTpOCTATUYECKOro mpuTsikeHusa. Kriaccudukamuss WMOHOB: IO COCTaBy, 3HAKY
3apsfa, HAJIUMYMUIO THApPATHOW 0005104kd. HVOHHBIE KPUCTAIUIMYECKUE PEIIETKH.
CBolicTBa BEIIECTB C MOHHBIM TUIIOM KPHUCTAJUIMYECKON PEIIETKHU.

KoBanenTHass xumuveckasi cBsizb. MexaHusM 00pa3oBaHUsI KOBAJCHTHOW CBS3U
(OOMEHHBIM M JTIOHOPHO-AaKIENTOPHBIN). DIEKTPOOTPUILIATEILHOCTh. KoOBajeHTHbBIC
NoJIsipHAs M HEMOoJsApHas CBs3U. KpaTHOCTh KOBAJE€HTHOM CBsI3U. MOJEKYJIApHbIE U
aTOMHBIC KpHUCTaJNIMueckue pemeTkd. CBOMCTBA BEHIECTB C MOJICKYJSPHBIMU U
ATOMHBIMHM KPUCTAJUIMYECKUMHU PEIICTKAMU.

Mertaannyeckass  CcBA3b. MerajmiMyeckas  KpUCTaJUIMYECKas  pelieTka U
MeTaJUTUYECKasi XuMU4YecKasi CBsi3b. Du3nueckue CBOMCTBA METAIIIIOB.

ArperaTHble COCTOSIHHSI BelIeCTB W BOJAOPOAHAsA CBfA3b. T1BEpAoe, KUIAKOE U
ra3oo0pa3Hoe cocTosiHUSl BemiecTB. llepexon BemiecTBa W3 OJHOTO AarperaTHOTo
COCTOSIHMA B Jipyroe. BogoponHas cBs3b.

Yucteie BemecrBa U cMecH. lloHatme o cmecu BelnecTB. [ OMOreHHBIE U
rereporennbie cmecu. CoctaB cMmeceli: oObeMHas W MaccoBasi JIOJIM KOMITIOHEHTOB
CMECH, MACCOBasl 10JIs1 IPUMECEN.

JucnepcHubie cucrembl. [loHsTre o mucnepcHor cucteme. JlucnepcHas ¢aza u
nucnepcuonHas cpena. Kmaccudukanus nucnepcHbsix cucteM. [IoHATHE 0 KOJTTOUIHBIX
CHCTEMAX.

JdemoHncTpanuun

Mojenp KpUCTAININYECKON PEIIETKN XJI0PUIA HATPHS.

OO6pa31bl MUHEPATIOB C MIOHHON KPUCTAJIIMYECKOW PELIETKON: KaJbllUTa, rajJuTa.

Mopenu KpUCTANIMYECKUX PEIIETOK «CYXOTro Jibaa» (Wi ioja), anmMmasa, rpadura
(wnu KBapua).

[Tpubopsl Ha KUJIKUX KPUCTAIIAX.

OO6pa3ipl pa3IMYHbIX JUCIIEPCHBIX CUCTEM: AMYJIbCUH, CYCIIEH3UH, a3p030Jieil, reneit

U 30JIEN.



Koarymsmusi.

Cunepesuc.

Opdexr Tunpans.

JlabopaTopHbIe ONBITHI

[IpuroroBnenue cycneH3uu kapOoHaTa KajabLUs B BOJE.

[Tomyuenue 3MynbcUM MOTOPHOT'O MacJa.

O3HaKOMIIEHHE CO CBOMCTBAMU JUCIEPCHBIX CUCTEM.

Ilpoghunvnvie u npogpeccuonanvno 3nauumovie nemenmut cooepricanun. Ilonsp-
HOCTb CBSI3W M MOJSAPHOCT, Mosekynbl. Kouaencamus. Tekydects. Bo3sroska.
Kpucrammmzamus. CyOnumanuss U jnecyonumanus. AHOManuu (PU3NYECKUX CBOMCTB
Boabl. JKuakue KpucTayibl. MuHepanbl U TOpHbIE MOPOJAbI KaK NMPUPOIHBIE CMECH.
OMynbcun M cycneHsuu. 3onu (B TOM uyMcie aj’po3onu) u renu. Koarymanus.

Cunepesuc.

CamocrositenbHass  padora (54.). Pemenne  nOpakTUKO-OPUEHTUPOBAHHBIX

paC‘IéTHLIX 3ajaad.

5. Bona. PacTBOpBI. DJIeKTPOIUTHYECKAS] JUCCOLHAIUSA

Bona. PactBopsl. PacTBopenne. Boma kak pactBoputesnb. PacTBOpUMOCTH BEIIECTB.
HacbllieHHble,  HEHACHINIEHHBIEC,  [EPECHIIIEHHbIE  PAcTBOPBL.  3aBHUCUMOCTH
PacTBOPUMOCTH Ta30B, )KUJIKOCTEH U TBEPABIX BEIICCTB OT PA3TUUYHBIX (haKTOPOB.

MaccoBast 10J1s1 paCTBOPEHHOI'O BEILIECTBA.

DJIEKTPOJUTHYECKAS TUCCOUMALMSA. DIICKTPOJIUTHI U HEATEKTPOUTHI.

DNEeKTpoIUTHYECKas auccounanusi. MexaHu3Mbl 3JEKTPOIUTUYECKON AUCCOIUALUN
JUI BEIIECTB C PAa3JIMYHBIMM TUNAMHM XUMHYECKOW CBS3U. ['HMapatupoBaHHbIE U
HETUpaTUpOBaHHble MOHBI. CTENEHb AJEKTPOIUTUUYECKOW nuccouuanuu. CUIIbHBIE U
cnabble  ANMEKTpoiUThl. (OCHOBHBIE  TOJIOKEHUS  TEOPUU  BJIEKTPOTUTHUYECKOU
aucconrannu. KucnoTel, OCHOBAHUS U COJIM KAK 3JEKTPOJIUTHI.

JdemoHcTpanumn

PacTtBopuMOCTSh BelECTB B BOJE.



ColupaHnue razoB METOJIOM BBITECHEHUS BOJIBI.

PacTBOpeHue B BOJie CEPHOM KUCIIOTBI U COJIEM aMMOHMUS.

OO6pas1bl KPUCTAIIIOTUIPATOB.

N3roroBneHne TUIiCOBOU MOBA3KH.

HcnbiTanue pacTBOPOB 3JIEKTPOJIUTOB U HEIJICKTPOJIUTOB HA MIPEAMET TUCCOIUALINH.

3aBUCUMOCTh CTENEHU HJIEKTPOJUTHYECKON IUCCOLUALMU YKCYCHOW KHUCIOTBHI OT
pazbaBiieHusl pacTBOpAa.

JIBM>KEHME OKpaIIEeHHBIX HOHOB B 3JIEKTPUUYECKOM IMOJIE.

[IpuroroBiieHrE KECTKON BOJIbI U YCTPAHEHUE €€ HKECTKOCTH.

HNonwutel.

OO6pa3ibpl MUHEPATTBHBIX BOJ Pa3JIMYHOTO0 HA3HAUYCHMUSI.

IIpakTHyeckoe 3aHsiTHE

[IpuroroBiieHre pacTBOpa 3aJJaHHON KOHIICHTPAIIUH.

Ilpogunvnvie u npogeccuonanvno 3nauumvle rnemenmsl cooeprcanus. Pac-
TBOpEHHE Kak (pu3mko-xumudeckuil nporecc. TemnoBeie 3G (EKTh MpU pacTBOPEHUH.
Kpucramnorunpatel. Pemienne 3ajad Ha MacCcoOBYIO JIOJIIO PAaCTBOPEHHOTO BEIECTBA.
[IpumeHeHue BoIbl B TEXHUYECKUX 1eJX. JKeCTKOCTh BOBI U CIIOCOOBI €€ YCTpaHEeHHUSI.

MuHepaibHbIE BOBI.
CamocrosiTenbHas padora (54.). Pemienne 3a1a4 Ha NPUrOTOBIEHUE PACTBOPOB.

6. Knaccuukanusi HeOpraHu4ecKux coeIMHEHNd U UX CBOMCTBA

Kuciorbl u ux coiictBa. KHCIIOTHI KaK 3JIEKTPOIUTHI, NX KJIACCH(PHUKAIUS 10 pa3-
JIUYHBIM  TOpu3HaKaM. XUMHUYECKHE CBOMCTBA  KHUCIOT B  CBETE€  TEOPUH
BJICKTPOITUTHYECKON JIUCCOLMAIIAH. OcobeHHocTH B3aMMOJICUCTBUSA
KOHIIEHTPUPOBAHHONW CEPHON M a30THOM KHUCIOT ¢ MeTauiamu. OCHOBHBIE CITOCOOBI
MOJTYYEHUST KUCIIOTHI.

OcHoBaHusi M UX cBoiicTBa. OCHOBaHHUS KakK 3JICKTPOJUTHI, MX KIacCUDHUKAIIUS 110
pa3IWYHBIM MpU3HAKaM. XUMHYECKHE CBOWCTBA OCHOBAaHMWA B CBETE TEOPHUH
BJICKTPOJIUTHYECKON aucconranuu. PasiiokeHre HepacTBOPUMBIX B BOJIE OCHOBAHMH.

OcHOBHbIE CITOCOOBI MOTYYECHHUS] OCHOBAHUM.



Conn u ux coiicrBa. Coin Kak eKTpoJUTHl. COoJIM CpETHHUE, KUCIBIE U OCHOBHBIE.
XUMHYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUM DIIEKTPOJIUTHYECKOU ITUCCOLMALUU.
Cnoco0sbl mosy4eHust Cojei.

I'mpponus conen.

Oxcuabpl u ux cBoiicTBa. CoseoOpasylolme M HECOJe00pa3yIolue OKCHUIBI.
OcHoBHbIE, aM(pOTEPHBIE U KUCJIOTHBIE OKCHIBL. 3aBUCUMOCTh XapaKTepa OKCHJa OT
CTENEHU OKHCJICHUS 00pa3yroliero ero meramia. XUMHUYECKHE CBONCTBA OKCHJIOB.
[Tony4yenue OKCUI0B.

JdemoncTpanuun

B3aumonencTBre a30THOM U KOHIEHTPUPOBAHHOW CEPHOU KHUCIIOT C

MeTaJlJIaMHU.

I'openue pocdopa u pacTBOpeHHE MPOyKTa TOPEHUS B BOJIC.

[Tomyuenue u cBoiicTBa aM(pOTEPHOTO THIPOKCHIA.

HeobOpatumslit ruaponu3 kapouma KaabIus.

OOpaTuMBIil TUIIPOTIU3 COJEH pa3IMYHOTO THIIA.

JlaGopaTopHbIie ONbITHI

HcnbiTaHne pacTBOPOB KUCIOT HHANKATOPaAMHU.

B3anmopelicTBue METaIoB ¢ KUCJIOTAMH.

B3auMmoeiicTBre KUCIOT ¢ OKCHUJIAMU METAJIOB.

B3aumonelicTBre KUCIOT C OCHOBAaHUSMU.

B3aumoaeiicTBre KUCIOT C COJISIMU.

HcnbiTanne pacTBOPOB LIEIOYEN HHAUKATOPAMMU.

B3anmopenicTBue menoyen ¢ CoIsMHU.

PaznoxeHnne HEpaCTBOPUMBIX OCHOBAaHUM.

B3aumopelictBue coseil ¢ MeTaJuIaMu.

B3aumoneiicTBre conen Ipyr ¢ Ipyrom.

I'maponn3 cone pa3nauyHOTO THMA.

Ilpogunvnsie u npogpeccuonanvro 3nauumoie rn1emenmul cooepircanus. llpasuna
paz0aBiieHust cepHOM KUCIOTHI. Mcnoab30BaHre CEpHOM KUCIOTHI B MPOMBIILIEHHOCTH.
Enkue menoun, ux WUCHNOJIB30BAHME B IMPOMBINUICHHOCTH. [alieHas W HerameHas

HN3BCCTh, UX IIPUMCHCHHUC B CTPOUTCIILCTBC. ['unic u ane6aCTp, THUIICOBAHUC.



[Tonstue o pH pactBopa. KucnotHas, menoyHasi, HeUTpajibHas cpeaa pacTBOPOB.

CamocrosiTtenibHas padora (S4.). Penmenue pacu€THbIX 3a/1a4 Ha pa3IMYHbIE KIACCHI

HCOPraHNM4YCCKHX COCI[I/IHCHI/II\/'I.

7. XuMH4ecKue peakunu

Knaccupukanusa xumudecknx peakumi. Peakuuu coequHeHus, pas3iioKeHUs, 3a-
menieHus, oomena. Karanmuruueckue peakiuu. O0patumbie U HEOOpaTUMBIE PEaKITUU.
['oMoreHHble W TETEPOTr€HHBIE PEaKUUU. IK30TEPMUUECKUE U DHJIOTCPMHUYECKHUE
peakiuu. TeroBoi 3P HEeKT XUMUYECKUX peakiuid. TepMOXUMUYECKHE YPABHEHUSI.

OKHuCINTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb okucieHuss. OKUCIuTeNb
U BOCCTaHOBJIEHUE. BoccTaHOBUTENL M OKHCIICHHE. MeTo 1 AJIEKTPOHHOTO Oayianca st
COCTaBJICHUSI YPABHEHUM OKHUCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

CxopocTh XMMHYECKHX peaknuii. [IoHATHE O CKOPOCTH XMMHYECKUX PEaAKIIUM.
3aBUCUMOCTh CKOPOCTH XHMHYECKHX PEaKIUil OT pPa3audHbIX (HhaKTOPOB: MPUPOJIBI
pearupyrommx BeMEeCTB, UX KOHLIEHTPAIUH, TEMIIEPATYPBHI,

MTOBEPXHOCTH COITPUKOCHOBEHUS U UCTIOJIb30BAHUS KaTaln3aTOPOB.

O0paTtumMocTh XMMHU4YeCKHX peaknuil. OOpaTtuMple W HeoOpaTHMbBIC PEaKIUU.
XHUMHUYECKOE PaBHOBECHE U CITOCOOBI €r0 CMEIICHUSI.

JdeMoHCTpamumn

ITpumMepbl HEOOPATUMBIX PeaKIKi, UAYIIUX ¢ 00Pa30BAaHUEM OCAJIKa, T'a3a UIIH BOIBI.

3aBUCUMOCTh CKOPOCTH PEAKIIMM OT IPUPOJIbl PEarupyIOIIUuX BEIIECTB.

B3anmMoselicTBue pacTBOPOB CEPHOM KHCIOTHI C pAacTBOpaMH THOCYJb(aTa HATPHUS
pa3JIMYHON KOHUECHTPALMU U TEMIIEPATYPHI.

Mojenb KMIISAIIETO CI04.

3aBUCUMOCTh CKOPOCTH XHMMHMYECKOM pEaKIMd OT MPUCYTCTBHUS KaTajiu3aTopa Ha
MpUMEPE PA3JIOKEHUA TEPOKCUIA BOAOPOJA C MOMOIIBIO JIHOKCHJA MapraHua u
KaTanasbl.

Moaens 3aeKTpoau3epa.

MOI[GJIB BHGKTpOHHBHOﬁ BAaHHBI I IIOJYYCHUA A IFOMHUHHA.



MoJenb KOJIOHHBI CHHTE3a aMMHUAKA.

JlabopaTopHbIe ONBITHI

Peakuus 3aMenieHus Meau )Kele30M B paCTBOPE MEHOTO KyIopoca.

Peakuuu, uaymue ¢ o0pa3oBaHUEM OcCajiKa, ra3a Uil BOJBI.

3aBUCUMOCTbh CKOPOCTH B3aUMOJICUCTBHS COJISTHOM KUCJIOTHI C METAJUIAMU OT UX MPHU-
POJBL.

3aBUCUMOCTbh CKOPOCTH B3aUMOJICUCTBHUS IIUHKA C COJITHOM KUCIIOTOM OT €€ KOHIIEH-
TpaluH.

3aBUCHUMOCTh CKOpocTU B3auMojehcTBusi okcuna menu (II) ¢ cepHoit kucmotoit oT
TEMIIEPATYPHI.

Ilpoghunvnsie u npogheccuonanvno 3nauumole Inemenmul cooeprycanus. llonsarue
00 3JIeKTpoau3e. DIEKTPOIU3 PACIUIABOB. DIEKTPOIU3 PACTBOPOB. DIEKTPOIUTHIECKOE
nosydyeHue amoMuHus. [IpakTudeckoe mpuMeHEHUe AEeKTpon3a. ['abBaHOIIaCTUKA.
lNanpBanocTerus. PaguHupoBanue BETHBIX
METAJLJIOB.

Karanu3.  ['omoreHHsle W rereporeHHble  KaTanu3aTopbl.  [IpoMoTOpHI.
Karanmutuaeckue siapl. UHTHOUTOPBL.

[Ipon3BoacTBO aMMHaka: ChIpbe, anmnaparypa, HayqHble IIPUHIIUIIBL.

CamocrosTenbHasi padora (54.). Hanmcanue pedeparos.

8. MeTajliibl 1 HEMETAJLIbI

Metamiabl. OCOOEHHOCTH CTPOCHHS aTOMOB M KpucTaioB. dusnueckue CBOWCTBA
MetauioB. Kiaccudukanus MeTaqioB 1O pa3lIWYHBIM MpU3HaAKaM. XUMHUYECKUE
CBOMCTBA  METAUIOB.  OJEKTPOXUMHUYECKUWA Pl HAOpsDKEHUH  METaJIoB.
Meramiorepmusi.

O6ume  cnocoObl  mosydeHuss  MetauioB.  [loHsiTMe 0  METaUIyprumu.
[Tupomeramnyprusi, TUIAPOMETAILIYPIUsT U 3yeKkTpoMmeTautyprus. CruiaBel 4YepHbIE U
LIBETHBHIE.

Hemeranabl. OcobenHocTu cTpoeHus: atomoB. Hemeramisl — mpocThie
BEIIECTBA. 3aBHCUMOCTh CBOWCTB rajoreHoB OT 170:4 MTOJIOKEHHUS
Bnepuoandeckocucreme.  OKHUCIUTEIbHBIE UM BOCCTAHOBUTEJIBHBIE  CBOMCTBA

HCMCTAJUIOB B 3aBUCUMOCTH OT UX ITOJOKCHHA B PAAY JICKTPOOTPULATCIBHOCTH.



JdemoHcTpanuun

Komnexuus meramnos.

B3aunmopelicTBue MeTaIOB ¢ HeMeTalaMu (oKelie3a, IIMHKA U aJlOMUHUS C Cepoil,
AIIOMUHUS C HOJIOM, CYpBMBI C XJIOPOM, TOPEHHE JKEe3a B XJIOPE).

I'openue meTamios.

AJTOMUHOTEPMUSL.

Konneknus nemeramios. ['openne HemeTaiioB (cepsl, hochopa, yris). BeirecHenue
MEHEE aKTUBHBIX TAJIOTEHOB M3 PACTBOPOB MX COJIEH 00Jiee aKTUBHBIMU TaJIOT€HAMMU.

Mopens NpOMBIIUICHHOW YCTAaHOBKHU JJIi TPOU3BOJICTBA CEPHON KUCIOTHL. Mojenb
neyu NI o0kura u3BecTHska. Kosmekiuu npoayKiui CHIIMKaTHOW TTPOMBIIIJIEHHOCTH
(ctekna, dhapdopa, dasHca, IEMEHTa Pa3TMUHBIX MAPOK U JP.).

JlaGopaTopHbIie ONBITHI

3akanka U OTITYCK CTajH.

O3HaKOMIIEHHE CO CTPYKTYPaMH CEpOTo U OeJIoro 4yryHa.

Pacno3naBanue pyJ xenesa.

IIpakTH4yeckue 3aHATHS

[lonyyenue, cobupanue u pacro3HaBaHUE Ira30B.

Pemnienne skcriepuMeHTAIBHBIX 3a4a4.

Ilpoghunvnsie u npopeccuonanvno 3nauumoie Inemenmul cooepricanusn. Kopposus
METaJUIOB: XMMHUYECKAsI U JJIEKTPOXUMHYECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT
yCIIOBHH OKpykaromiel cpeapl. Knmaccudukaiys KOppo3uu METaJIOB IO Pa3IMYHBIM
npuzHakaM. CrocoObl 3alUThl METAJIJIOB OT KOPPO3HH.

[Tpon3BOJICTBO Uyr'yHA U CTAJIH.

[lonmyyenne HeMeTauioB (PAKIMOHHOW TEPErOHKOW KUAKOTO BO3AyXa U
AIEKTPOJIN30M PACTBOPOB WM PACIIABOB AJIEKTPOIUTOB.

CunukaTHas MPOMBIIUIEHHOCTh. [Ipor3BOCTBO CEpHOM KUCIIOTHI.

CamocrosTenbnasi padora (104.). Haucanne pedeparos.



XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEEHOM
JAEATEJIBHOCTHU CTYAEHTOB

Coaep:xkanue XapaKTepuCTHKA OCHOBHBIX BUAOB JAeSITEJIbHOCTH

o0y4yeHus CTYACHTOB (HA YPOBHE Y4eOHBIX IeHCTBHI)
Baxxnenmmue YMeHue — fenarh  ONpENesIeHMe U OlepUpoOBaTh
XHUMHYECKHE CIEAYIOIIMMU XUMUYECKUMU TOHATHSIMU: BEIIECTBO,
MOHATHS XUMUYECKHUI DJIIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHAS

aTOMHAasi U MOJEKYJSpHAas MacChl, WOH, aJUIOTPOTIHSI,
WU30TOIIBI, XUMHYECKast CBSI3b,
DIIEKTPOOTPHULIATEIBHOCTh,  BAJEHTHOCTh,  CTENEHb
OKHCIICHUS, MOJIb, MOJIIpHAsi Macca, MOJIAPHBIA 00BEM,
ra3oo0pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS, PACTBOPBI, DIEKTPOIHUT H
HESJICKTPOJIUT,  DJCKTPOJIUTHYECKAs  JUCCOLMAINS,
OKHCIIUTEIb W  BOCCTAaHOBHTEIb, OKHCICHHUE W
BOCCTaHOBJICHUE, TEIJIOBOM 3P (PEeKT peakinu, CKOPOCTh
XUMHUYECKON peaklnu, KaTaliu3, XUMHUYECKOe pPaBHO-
BECHE, YIJIEPOIHBIA CKeleT, (hyHKIMOHAIbHAs TpyIa,
M30MEpHsI, TOMOJIOTHSI

OcHOBHbBIE 3aKOHBI
XMMHUHU

DopMyIMPOBAHHUE 3aKOHOB COXPAHEHUS MaCChl
BEIIIECTB M MOCTOSIHCTBA COCTaBa BEIIECTB.

YcTraHoBKa NPUUUHHO-CIICACTBEHHOM CBSI3U MEXKTY
COZEpKAHUEM ATHX 3aKOHOB U HATMCAHUEM
XUMUYECKUX (GOpMYJI U ypaBHEHUH. Y CTAHOBKA
SBOJIFOIIMOHHOM CYIIHOCTH MEHJICJIICEBCKOU U
COBpPEMEHHOU (POPMYITUPOBOK MEPUOTUICCKOTO
3akoHa JI. 1. MenneneeBa. O0bsicHeHNEe (PU3NIECKOTO
CMBICJIa CHMBOJIMKH TIEPUOTHUCCKOMN TaOIHITBI
xuMu4deckux a3semMenToB /. M. MenneneeBa (HoMepoB
3JIEMEHTA, NIepUOo/ia, TPYMIIbl) U YCTAHOBKA MPUYMHHO-
CJICICTBEHHOM CBS3HM MEXKAY CTPOCHHEM aTOMa U
3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB 3JIEMECHTOB U
00pa30BaHHBIX MU BEIIIECTB B IIEPHOIAX U TPYMIIax.
XapaKkTepUCTHUKA SJIEMEHTOB MaJIbIX U OOJIBIIIAX
MIEPHOJIOB O MX MOJI0KEHUIO B [leprnonnueckon

cucteme /1. 1. Menneneena




OcHoOBHBIC TEOPUH
XUMHHI

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XMMMUYECKUX
BEILECTB OT CTPOEHUS aTOMOB 00pa3yIOIMNX UX
XUMHUYECKHUX JJIEMEHTOB. XapaKTEePUCTUKA
Ba)XXHEHIIMX TUIIOB XMMHUUYECKHUX CBSI3€H U OTHO-
CUTEJbHOCTHU ATOM TUIOJIOTHHU.

OOBsACHEHNE 3aBUCUMOCTH CBOMCTB BEIIICCTB OT UX
COCTaBa U CTPOCHUS KPUCTAIUINYECKUX PELIETOK.
DopMyJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHN
BJICKTPOIUTUYECKON TUCCOLMALNU U XapAKTEPUCTUKA
B CBETE ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX coequHEHn . DOpMyIMPOBKa
OCHOBHBIX ITOJIO)KEHUN TEOPUU XUMHYECKOTO CTPOE-
HUSI OPraHUYECKUX COCIMHEHUN U XapaKTEPUCTUKA B
CBETE 3TOU TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCTMHEHUN

ggﬁll‘gce;‘l;g‘l‘f XapakTepuCTHKa  COCTaBa,  CTPOCHHS,  CBOWMCTB,
MaTepHAIbI [OJIyYEHHs] M NPUMEHEHHs BaKHEHmuX merawioB (1A

u Il A rpynm, antoMuHHs, Kele3a, a B €CTECTBEHHO-

HAyYHOM Mpoduiie U HEKOTOPhIX d-3JIEMEHTOB) U HX

COEeIMHEHUH.
XapakTepuCcTUKa COCTaBa, CTPOCHUSI, CBOMCTB,
MOJIyYEHUS U PUMEHEHHUS BaXXHENUIINX HEMETAIJIOB
(VIII A, VI?, VA rpymm, a Takke azoTa u ¢ocdopa,
yriepo/ia U KpEMHUS, BOJIOPO/Ia) U UX COETUHEHUM.
XapaKTepHCTUKA COCTaBa, CTPOEHHUSI, CBOICTB,
NOJIYYEHUS U IPUMEHEHUS BaKHEHIINX KIJIACCOB
yIJIE€BOJIOPOJIOB (a1KAHOB, [IMKJIOAIKAHOB, AJIKEHOB,
AJIKUHOB, APEHOB) M MX HanboJiee 3HAUUMBIX B
HAPOJIHOXO3AMCTBEHHOM ILUIAHE MPEACTABUTEIECH.
AHanoru4Has XapakTepUCTHUKa BaKHEUIIINX
NpEeACTaBUTENEH IPYTUX KIIACCOB OPraHUYECKUX
COCIMHEHUIA: METaHOJIa B 9TAHOJIA, CJIOKHBIX 3(DUPOB,
KUPOB, MBUI, aJIbACTUIOB (POPMaTBACTHIOB U
areTanb/eruaa), KeTOHOB (alleToHa), KapOOHOBBIX
KHUCJIOT (YKCYCHOM KHUCIIOTBI, 1711 €CTECTBEHHO-
HAYYHOTO TIPODUIIS IPEACTABUTENCH IPYTUX KIACCOB
KHCJIOT), MOHOCaXapua0B (TJIFOKO3bI), TUCAXapHIOB
(caxapo3bl), moJiMcaxapuaoB (Kpaxmana u
EJUTI0JI03bI ), aHUJIMHA, aMUHOKHUCIIOT, OEJIKOB,
UCKYCCTBEHHBIX 1 CUHTETUYECKHX BOJIOKOH, Kay4yKOB,
1acTMace

XUMHUYECKUH A3BIK
M CUMBOJINKA

Hcnons3oBanue B yueOHOM U podeccuoHaIbHON

e TEIbHOCTA XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3zBaHue HM3y4EHHBIX BEIIECTB MO TPUBUAIBHOW WU
MEXIYHAPOJHON HOMEHKIIATYPE M OTPaKCHUE COCTaBa

PTHUX COSIMHEHUN C TOMOIIBI0 XUMUUYECKUX (POPMYIL.




OTpaxkeHrue XUMHYECKUX NPOLIECCOB C MOMOIIBIO
YPaBHEHUN XUMUYECKUX PEAKLIUHI

XUMHYECKHUE
peakuuu

OOBsiICHEHUE CYLTHOCTH XUMHUYECKHUX ITPOLIECCOB.
Krnaccudukanus XMMHYECKUX PEAKIIMi M0 pa3IudyHbIM
MPU3HAKAM: YHCITY U COCTaBY IIPOJTYKTOB U PEArcHTOB,
TeroBomMy 3¢ dexTy, HanmpaBiaeHU0, daze, HATHIUIO
KAaTAJIN3aTOPA, U3MEHEHUIO CTETNICHEN OKUCIICHMS
HIIEMEHTOB, 00pPa3yIOIIKUX BEIIECTRA.
Y cTaHOBKA MPU3HAKOB OOIIETO U PAa3JIMYHOTO B
TUITOJIOTUH PEAaKUH ISl HEOPTaHUYECKON 1
opranndeckoit xumuu. Knaccudukanus Bemects u
[IPOLIECCOB C TOYKH 3PEHUS OKUCIICHUS -
BOoCCTaHOBJIEHUsI. COCTaBIIEHUE YPAaBHEHUI PEAKIIMIA C
MOMOIIBIO METOJIa JIEKTPOHHOTO OalaHca.
OOBsiCHEHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
[PEaKIMU U MOJIOKEHUS] XUMUYECKOTO PABHOBECHS OT
a3UYHBIX (PAKTOPOB

XUMHYECKUN
IKCHEPUMEHT

BrinosHeHre XUMHYECKOTO SKCIIEPUMEHTA B TIOJTHOM
COOTBETCTBHH C MpaBUIIaMU O€30MaCHOCTH.
HaGmonenue, pukcanus U onucaHue pe3ysibTaToB
MIPOBEJIEHHOTO YKCIIEPUMEHTA

XuMuueckas
uHpopManus

[IpoBeeHrE CaMOCTOSATEIIHLHOTO MOUCKA XUMHUUECKOM
uH(OpPMAIMK C UCIIOJIb30BAHUEM PA3TUIHBIX
MCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX U3JaHUM,
KOMITHIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
lcnionb30BaHUE KOMITBIOTEPHBIX TEXHOJIOTUH JJIS
00pabOTKH U Mepeiaud XUMUYeCKOr HHPOPMAIIUH U €€
MpeACTaBICHUS B pa3IUIHBIX (popMax

Pacuern! mo

XUMHYECKUM
popmyaam u
YPaBHEHUSAM

Y CTaHOBKA 3aBUCUMOCTH MEXY KaU€CTBEHHOM U
KOJIMYECTBEHHOW CTOPOHAMHU XUMHYECKUX OOBEKTOB U
poueccoB. Pelienne pacueTHbIX 3a4a4 10
XUMHYECKUM (HOpMyIaM U yPaBHCHHSIM

ITpopuabHOe n
npo(pecCHOHATBHO
3HAYHUMOe
colepKaHue

OOBsICHEHNE XUMHUUYECKUX SBICHUM, TPOUCXOIAIINX B
npupojie, ObITY U Ha TIPOU3BOJICTBE.

OmnpeneneHre BO3MOXHOCTEH MPOTEKAHUS XUMUIECKUX
MPEBPAIEHUN B PA3TUYHBIX YCIOBUSX.

Co0uroieHre MpaBUIT YKOJIOTUIECKU TPAMOTHOTO
MMOBEJCHUS B OKPYIKAIOIIEH CPEIE.

OreHKa BIUSHASI XUMHYECKOTO 3arpsS3HEHUS

OKPYKAIOIIEN CPeJIbl HA OPraHU3M YEJIOBEKA U APYrue




KUBble Opranu3mMbl. CoOioieHre nmpaBui 0€30MacHOro
oOpareHus C TOPIOYUMHU ¥ TOKCUIHBIMU BEIIECTBAMH,
nabopaTtopHbiM 000opyaoBanueM. [loaroroBka
PAcTBOPOB 3a/IaHHOM KOHIIEHTPALlMU B OBITY U Ha MPO-
MN3BOJICTBE.

KpuTHnueckas oIieHKa JOCTOBEPHOCTH XUMHUYECKOM
WH(OPMAINH, TOCTYMAIONIEH U3 pa3HBIX HCTOYHUKOB

YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHME ITPOT'PAMMBI YYEBHOM JUCIUIIIAHBI
«XHUMMUS»

OcBoeHre TporpamMMbl y4eOHON ITUCIUIUIMHBI «XHWMHs» TpenojaraeT Haludue B
npodecCHOHaIBHON 00pa30BaTENbHON OpraHU3alliy, peaan3yroleld 00pa3oBaTeIbHYIO
nporpamMmmy cpenHero odmiero oopasosanus B npeaenax ocBoenus OITOIT CITO na 6a3e
OCHOBHOTO 00I1Iero o0pa3oBaHusi, KaOMHETa XUMUU C JabopaTopueil U J1abopaHTCKOM
KOMHATOH, B KOTOpPOW HMMEETCS BO3MOXKHOCTH OOECIEeUUTh CBOOOTHBIA JOCTYI B
WuTepHer Bo Bpemsi y4yeOHOro 3aHATHUS M B MEPHOJ BHEY4YEOHOH NeATeIbHOCTHU

00yJaromuxcs.

[lomemenne kaOuWHETa JOKHO  YIOBIETBOPATH TpeOoBaHusM CaHHTapHO-
snuAeMuosornyeckux npaBwi W HopmatuBoB (Canllun 2.4.2 Nel78-02) u ObITh
OCHAIIIEHO TUIIOBHIM OO0OpPYAOBaHHEM, YKAa3aHHBIM B HACTOSIIMX TPeOOBAaHUAX, B TOM
guCjie  CHCIUAIU3MPOBAHHOM  y4yeOHOM MeOenblo W CpeACTBaMH  OOydYCHWMS,
JOCTaTOYHBIMU JIsI BBIIOTHEHHS TPeOOBAaHUN K YPOBHIO TOATOTOBKU 00YYaIOUTUXCS.

B xabuneTe m0MKHO OBITH MYJIBTUMEIUIHHOE 000PYI0BaHHE, ITOCPEICTBOM KOTOPOTO
YYaCTHUKHA 0Opa3oBaTeIpbHOrO0 IpolLecca MOTYyT MpOCMaTpuUBaTh  BU3YAIbHYIO
uH(OPMAITUIO TT0 XUMUH, CO3/IaBaTh MPE3CHTAIINH, BUIEOMATEPHUAIIBI U T. II.

B coctaB y4eOHO-METOIMYECKOTO M MaTepHaIbHO-TEXHHUYECKOrO OCHAIECHUS
KaOWHeTa XUMHUH BXOJIST:

- MHOTO()YHKITHOHAJIBHBIN KOMIUIEKC MTPETI01aBaTeIs;
- HaTypaJIbHbIE O0BEKTHI, MOJIETTH, TIPUOOPHI M HAOOPHI ISl TOCTAHOBKH

JAEMOHCTPALIMOHHOTO ¥ YYCHHYECKOTO IKCIIEPUMEHTA;

- IeYaTHbIE U SKPAaHHO-3BYKOBBIE CPEJICTBA OOYUCHHS,;

- CpelicTBa HOBBIX MH(POPMAIITMOHHBIX TE€XHOJIOTHIA;



- PE€aKTUBBI- IEPEUHU OCHOBHOM U JOTIOJHUTENBHOW YUeOHOM JIUTEpATypPHI;
- BCIoMOraTejibHOe 000pyJJOBaHUE U UHCTPYKIIMH;
- OuOIMOTEYHBIN POHI.

B OubGmuoreunsii (oHA BXOAAT YYEOHUKH U y4E€OHO-METOJUYECKHE KOMILIEKTHI
(YMK), pexomeHIOBaHHbIE WM  JOMYUIEHHBIE  JUIsl  WCIOJNb30BaHUSA B
npodeccuoHabHONW 00pa30BaTeIbHONW OpraHU3allu, pealnu3yrolle o0pa3oBaTeIbHYIO
nporpamMmy cpeaHero ooOmiero obpazoBanus B mpezenax ocBoenus OIIOIT CIIO na
0a3e OCHOBHOI'O 00111eT0 00pa3oBaHusl.

bubmuoteunsnii ¢GoHA MOXKET OBITH JOTOJHEH XWMHUYECKOW OSHIMKIIONEIUEH,
CTIPaBOYHHUKAMH, KHUTAMU JIJIS1 YTEHUS TI0 XUMHH.

B mpouecce ocBoeHus mporpammbl y4eOHON AMCHMIUIMHBI «XUMUS» O0ydaroluecs
JOJIKHBI MMETh BO3MOXKHOCTH JIOCTyNa K JJIEKTPOHHBIM Y4YeOHBIM MaTepuajgam IIo
XUMHUH, UMEIOITIMCSI B CBOOOJHOM JIOCTYIIE B CeTH VIHTEpHET (3JIEKTPOHHBIM KHUTaM,

npakTUKyMaM, Tectam, matepuanam EI'D u np.).



PE3YJIbTAThI OCBOEHUA YUYEBHOM TUCIUILIMHBI

OcBoeHHe colepXKaHUA JUCHUIUIMHBL  «XUMHS», OOECIEUUBACT JAOCTHKECHHE
CTYJICHTaMU CJICAYIOIINX Pe3yJIbTATOB:
* IMYHOCTHBIX:

- YyBCTBO TOPJOCTH M YBaXEHUS K HMCTOPUU U JOCTHKEHUSIM OTECUECTBEHHOU
XUMUYECKOW HayKH; XHUMHUYECKH TpaMOTHOE TMOBeJAeHUE B MpodhecCHOHATLHON
NESATeIbHOCTH U B OBITY MPU OOPAIICHUHN C XUMUYECKUMU BEIIECTBAMHU, MaTepUaiaMu 1
POIECCAMU;

- TOTOBHOCTh K TMPOJOJKEHUIO O0pa30BaHMs U TIOBBIMICHUS KBAIU(PUKAIIUU B
n30paHHON TpodecCHOHATBHON JESITEIHPHOCTH U OOBEKTUBHOMY OCO3HAHUIO POJIHU
XUMHUYECKOU KOMIICTCHIINH B 3TOM;

- YMEHHE WCIOJb30BaTh JIOCTMIKCHHUS COBPEMEHHOM XUMHUUYECKOW HayKu U
XUMUYECKOW TEXHOJOTUM [IJIi TIOBBIINICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO
Pa3BUTHSA B BEIOpaHHON NMPOGECCHOHAIBHON IESITEIHbHOCTH;

* MeTanpeaMeTHbIX:

- HCTOJIb30BAHWE PA3IMYHBIX BHUIOB ITO3HABATEIBLHOW JESITEILHOCTH M OCHOBHBIX
MHTEJUICKTYaIbHBIX oOlepanuii (IMOCTaHOBKH 3ajadd, (HOPMYJIUPOBAHUE THIIOTE3,
aHaju3a M CMHTE3a, CpaBHEHUs, 000OIICHHs, CUCTEMATU3AIlUU, BBISBICHUS MPUINHHO-
CJICJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, ()OPMYJIUPOBAHHUE BBIBOJIOB) JUIS PCIICHHS
MIOCTaBJICHHON 3a/lauyd, NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHMs (HAOJIO/ICHHMS,
HAay4YHOTO SKCIEPUMEHTA) JJIT U3YYCHHUS PA3IMYHBIX CTOPOH XMMHYCCKHX OOBEKTOB U
MPOIIECCOB, C  KOTOPHIMH  BO3HHUKAeT  HEOOXOAUMOCTb  CTAJKUBAaThC B
npodeccruoHansHOM cdepe;

- UCIOJb30BAHUE PA3JIMUYHBIX MCTOYHUKOB ISl TIOJIYYEHUS XUMHYECKOU
nHpopManuK, yMEHHE OIEHHUTh €€ JOCTOBEPHOCTh JUIS JIOCTHIKCHHS XOPOIIHUX
pe3ynbTaToB B MpodeccrnoHanbHOU chepe;

*NpeAMeTHbIX:

- ¢(pOpMHUPOBAHHOCTH MPEACTABICHUN O MECTe XHMHU B COBPEMEHHOM HAy4YHOM

KapTUHE MHpa;, T[OHUMAaHHE POJM XUMHUM B (POpPMUPOBAHMHU Kpyrosopa u

(YHKIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa JJIsl pEUICHUS MPAKTUYECKUX 3a/1a4;



- BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOI'O IO3HAHWS, HCIOJb3yEMbIMHU B XUMHM:
HaOJII0ICHUEM, ONMCAaHUEM, U3MEPEHUEM, DKCHEPUMEHTOM; YMEHHE
00pabaTbIBaTh,00bSCHAT PE3YJIbTATHI IPOBEIECHHBIX ONBITOB U JAENIaTh BHIBObL;
TOTOBHOCTh M  CIIOCOOHOCTh NPUMEHSTh METOAbl MO3HAHUA I[P  PELICHUU
MIPAKTUYECKUX 3a/1a4;

- c(pOopMUPOBAHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHBIC OLEHKH U MPOU3BOJIUTH
pacyeThbl 0 XUMUYECKUM (POpMyJiaM U ypaBHEHUSIM;

- BJaJICHHE TMpaBUJIaMH TEXHUKH O€30MaCHOCTH MPHU MCHOJb30BAHUM XUMHUUYECKHUX
BEILECTB;

- c(popMUPOBAHHOCTH COOCTBEHHOM MO3UIMHU MO OTHOLIEHUIO K XUMUYECKON UH(OP-

Malnuu, HOquaCMOﬁ N3 Pa3HbIX UCTOYHUKOB.



IlepedeHnb 00s13aTeJIbHBIX KOHTPOJIBHBIX padoT
KontpoabHas padora Nel

Bapwuant — 1.

1.CoctaBuTh CXe€Mbl OOpa30BAHHUS XUMHYECKOW CBS3M M ONPENEIUTh €€ TUM AJid
Bemect: KF, SiH4, 12, AgCL

2.Paccuuraiite Maccy okcuaa azora (IV), koTopbli Npu HOpPMaJbHBIX YCIOBHUAX
3aHUMaeT 00BEM 67,211.

3.HazoBuTte n3BecTHBIE BaM KOJIOUAHBIE CUCTEMBI, PEACTABUTENICH KaXA0W IPYIIIbI U
YKaXUTe UX 3HAUCHHUE.

4 lalite xapakTepucTuky »dyiemMeHTa Ne30) Ha OCHOBAaHUU TIOJIOKEHUSI €ro B

NIEPUOANYECKON CUCTEME.

Bapuant - 2.
1.CoctaButh cxembl 00pa30BaHUS XUMHUYECKOW CBS3U U OMNPEASTUTh €€ THI s
Bemtects: LiCl, H2S, ZnS, Br2.
2.Hailigute 06bE€M, KOTOpBIN 3aHUMAIOT (TIpH H.Y.) 321 okcuaa cepsol (IV).
3.JlaliTe XapakTepUCTHKY (PU3NUYECKHX CBONCTB METaUIOB M YKaXHTE 00JIaCTU HUX
UCITOJIb30BAHMUSL.
4. JTaiite xapakTepucTUKy »dieMeHTa Ne34 Ha OCHOBaHMM TMOJOXKEHUS €ro B

MIEPUOTUYECKON CUCTEME.

KonTpoabsHast padora Ne2



Bapwuant — 1.
1.Onpenenure MoJeKyJIsapHYIO (opmyay BemiectBa, coaepxkaniero 80% menu u 20%
KHCIIOpOAa.
2.Hanumure ypaBHEHUS pEaKUUM, NP TOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH
CJIEIyIOIINE MPEBPALLECHUS
Zn(OH)2 — ZnS04 — ZnCI2 — Zn(OH)2 — K2ZnO2.
3.Kakumu crocobaMu MOKHO MOJYy4YUTh KapOoHaT Kanblus? Hamuiuure ypaBHEHHS
BO3MOXKHBIX PEAKIUH.

4.Kak MOXHO OIIPCACINTD HAJIMIHC KUCIIOPOAa B ITPOAYKTAX MUTaHUA?

Bapuanr - 2.
1.Kaxkoe BemiecTBO UMeeT B CBOEM cocTaBe 75% yriepoaa u 25% Bogopoaa?
2.Hanumure ypaBHEHUs pEaKIMi, MPU TOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
CJIEIYIOIINE MPEBPAICHUS
KCl - KNO3 - K2S04 — KOH — KAIO2.
3.Kakumu crnocobamMu MOXHO TMOJYYUTh OKCHA Kajiblus? Hanummure ypaBHeHUA
BO3MOKHBIX PEaKIIHIA.

4.Kakoe 3HaueHHE UMeeT KapOOHAT KaJIbLIUsl B Ipupoie?

KonTpouabHas padora Ne3

Bapuanr — 1.



|.Hanumure ypaBHEHUs peakUuil, OpU MOMOIIM KOTOPBIX MOXHO OCYLIECTBUTH
CJIEIIOIINE MPEBPALLCHUS:

Fe — FeSO4 — Fe(OH)2 — FeO — Fe.

2.CKOJBKO TPaMMOB OcCajika 00pa3yercs, eciu K M30bITKY KapOOHaTa HaTpusl MPUIHTh
104r 20% pactBopa xsopuaa 6apus?

3.Kakue ¢uznueckue cBOICTBa *ejne3a 0COOCHHO LIEHHBI JUIsl €ro MCIOJb30BaHUS B
TEXHUKE?

4.IlpuBenure KOHKPETHBIE MPUMEPHI MPUMEHEHUs1 cephl, Pocdopa, Xjopa, yriepona,

a30Ta.

Bapuanr - 2.
l.Hanumure ypaBHEHUS pEAKIMA, TPU TMOMOIIA KOTOPBIX MOXHO OCYIIECTBUTh
CJICIYIOIINE TIPECBPAIICHUS :
Al — AICI3 — AI(OH)3 - AI203 — AL
2.CKoJIbKO TpaMMOB ocajika oOpasyeTrcs, eclii K M30bITKYy HUTpaTa cepedpa MpUINTh
100r 25% consHOM KUCIIOTHI?
3.Kakue criaBbl Bbl 3HAETE, T/1€ OHU IPUMEHSIOTCSA?

4 B xakux o0nacTsax MMPUMCHAIOTCA rajioreHbl?

KpuTtepun oueHuBanus:

Ha BrimonHeHue 3a/1aHust OTBOJAUTCS 45 MUHYT.

PaboTta cocTout u3 4 3agaHui.

OrueHka «5» BBICTABIISAECTCS B TOM CiIy4dae, €CJIM BEPHO BBHITIOJTHEHBI BCE 3a/1aHUS;
Ouenka «4» BBICTAaBISAETCS, €CJIU BEpHBI 1-3 3amanus;

OrneHKa «3» BBICTABIISICTCS, €CTU BBITTOIHEHO 50% paboTh;

OueHka «2» BBICTaBIISIETCS, €CIU BbINIOJIHEHO MeHee 50% paboThl.

IIpumepHbIe TeMbI pedepaTos.

1. buorexHosOrus U reHHast HHXKeHepus — TexHoaoruu X XI Beka.



Kuznb u nesareabHocTs .M. Menaeneena.

«IleproanueckoMy 3aKOHY Oylylllee HE TPO3UT PA3PYILICHHUEM . ...
PacTtBOpBI BOKpYT Hac.

Bona xak peareHT 1 Kak cpena Ui XUMUYECKOro Ipolecca.
CepHas KHCIIOTa — «XJI€0 XUMUYECKOW MTPOMBILIIEHHOCTH .
IToBapeHHas1 COJIb KaK XUMUYECKOE CBHIPHE.

DNEeKTPOIH3 PACTBOPOB AIEKTPOIUTOB.

A S A U i

DNEKTPOIU3 pacIIaBOB JIEKTPOJIUTOB.

10.IIpakTueckoe MpUMEHEHUE 3JEKTPOJin3a: paUHUpPOBAHUE, TaJbBAHOIIACTHKA,
rajqbBaHOCTET U

11.McTopust nosty4eHus: U MPOU3BOICTBA ATFOMUHUSL.

12.251eKTpOAUTHYECKOE MOTyYeHNE U PAQUHUPOBAHUE MEJIH.

13.PoJsib METAIJIOB B UCTOPUH YETIOBEUECKON LIUBUIIU3AIUU.

14.YicTopust oTeuecTBEHHON YEPHOW METAJTYPIUH.

15.Uctopust oTe4eCTBEHHOM IBETHOW METAJLITyPTrUH.

16.CoBpeMeHHOE METAITYPTHUYECKOE TPOU3BOICTBO.

17.Posib METAIJIOB U CIIABOB B HAYYHO-TEXHUYECKOM IPOTPECCE.

18.Koppo3ust MeTanioB U CiOCOOBI 3aIIUTHI OT KOPPO3HUH.

19. Xumust MmeTaimioB B Moeil mpodecCHOHANTBHOU IEATeTbHOCTH.

20.XuMus HEMETaUIOB B MOeH ITpodeCcCHOHaTbHON AeATeTbHOCTH.

PEKOMEHAYEMAS JIMTEPATYPA



s cTyaeHToB

Tabpuenan O.C, Ocmpoymos H.I. Xumusi nna npodeccuid U crenralbHOCTEH
TEXHUYECKOT0 MPO(UIIs: YUEOHUK ISl CTYA. YUpexKACHUHN cpea.npod. oOpa3oBaHUs. —
M., 2014.

Tabpuenan O.C, Ocmpoymos U.I"., Ocmpoymosa E.E. u op. Xumus ajist npodeccuit u
CHEIUATbHOCTEH E€CTECTBEHHO-HAYYHOTO MpOQMiIs: YYEOHHK A CTYH. YUYPExKACHUN
cpea.npod. obpazoBanusi. — M., 2014.

Tabpuenan O.C., Ocmpoymos HU.I'. Xumus nnsa npodeccuil U CrenralbHOCTeH
COITMAIbHO- AKOHOMHMYECKOTO M TyMaHUTApHOTO Tpoduiaeh: ydeOHUK I CTY.
yupexaeHui cpes.npod. oopazosanus. — M., 2014.

L'abpuenan O.C., Ocmpoymos U.I'., Cnaokos C.A., /lopogheesa H .M. TlpakTukym:
yue0.1mocooue st CTy/. yupexaeHuid cpe. mpod. oopazoanus. — M., 2014.

L'abpuenan O.C., Ocmpoymos U.I"., Craoxos C.A. Xumusi: mocodbue s moAroTOBKH
Kk EI'D: yue6.mocobue st cTya. yupexaeHuit cpea. npod. oopaszoBanus. — M., 2014.

Labpuensan O.C, Jlvicosa I'.I". Xumus. TecTbl, 3a1a4u U yIpaxHEeHUs: y4ueb.mocodue
JUTSL CTYJT. YApexXIeHUM cpell. mpod. oOpazoBanus. — M., 2014.

Epoxun IO.M., Kosanesa HU. . Xumus nias npodeccuidi W CHelUaIbHOCTEH
TEXHUYECKOTO M €CTeCTBEHHO-HAyYHOTO Tpoduiiel: yueOHUK ISl CTYH. YUPEKICHUMN
cpen.npod. obpazoBanus. — M., 2014.

Epoxun FO.M. Xumusi: 3a1aun v ynpaKHeHH: yue0.110co0ue I CTyA. YUpeKISHUN
cpen. npod. obpazoBanus. — M., 2014.

Epoxun FO.M. COOpHHK TECTOBBIX 3aJaHUN MO XMUMHUH: y4deO.mocoOue s CTyI.
yapexaeHuit cpen. mpod. odpazoBanus. — M., 2014.

Epoxun FO.M, Kosanesa H.b. Xumus s mnpodeccuid W CHEUATbHOCTEH
TEXHHYECKOTO TPO(uiia. DIEKTPOHHBIA Y4EeOHO-METOAMYECKUI KOMIUIeKC. — M.,
2014.

Cnaokos C. A, Ocmpoymos U.I'., I'abpueran O.C, Jlykvanosa H.H. Xumus mis
npodeccuii u CrnenuasTbHOCTeH TEXHUYECKOTO TpOodmiis. DIEKTPOHHOE MPHIOKEHUE
(37IeKTpOHHOE yueOHOe M3/IaHue) IS CTYA. YUYpeKIAeHUM cpea.nmpod. oOpa3oBaHUsI. —

M., 2014.



s npenoxaBatesis

®enepanbHblid 3ak0H OT 29.11.2012 Ne 273-®03 «O06 obpazoBanuu B Poccuiickoi
Denepaunmny.

[Ipuka3 MunucrepctBa oOpazoBanus u Hayku PD or 17.05.2012 Ne 413 «O06
YTBEPKJIEHUU  (helepallbHOIO TrOCYAapCTBEHHOIO  00pa3oBaTENIbHOIO  CTaHAapTa
cpeaHero (IOJIHOT0) O0IIero 00pa3oBaHUs .

[Ipuka3 MunucrepcTtBa oOpazoBanus U Hayku PO or 29.12.2014 Ne 1645 «O
BHeceHnn wu3MeHeHud B [Ipuka3 MunucrepctBa oOpa3oBaHuss W Hayku PO ot
17.05.2012 Ne 413 "OO ytBepxaeHUU (PeaepasbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeIbHOr0O CTaHAapTa CpeIHEro (MOJIHOro) o01ero oopa3oBanus'"».

[Tucemo JlemapramMeHTa rocyaapCTBEHHON MOJUTUKH B cepe MOATOTOBKU pabodux
kaapoB u JII1O MunoGpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenganuu 1o
OpraHu3alliy TMOJY4YeHUs cpeaHero oodmiero oOpa3oBaHUS B TpeiesaX OCBOCHUS
o0pa3oBaTeIbHBIX MPOrPAMM CpPEIHEro MpoQecCHOHANBLHOrO 00pa3oBaHus Ha 0ase
OCHOBHOTO  00miero oOpa3oBaHuss ¢  ydeTroM TpeOoBaHuil  (peaepabHBIX
rOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB U IMOJy4aeMoil mpodeccuu Wiu
CHEIUATBHOCTU CPEHETO MPO(heCCUOHATHHOTO 00Pa30BaAHUS.

Tabpuenan O.C., Jlvicosa I'.I. Xumusi: KHUTA JIJI TpENojaBareiis: y4deO.-MeTos.
rmocodue. — M., 2012.

Tabpuenan O.C. u op. Xumus st npodeccuii U CHenualbHOCTEH TEXHUYECKOTO

npoduis (JMIEKTPOHHOE MPUITOKEHUE).

HHTEPHET-PeCcypChI

www.pvg.mk.ru(onumnuana «[lokopu BopoObseBbI TOpEI»).

www.hemi.wallst.ru(O6pa3oBaTeabHBIN CANT IS IIKOJIBHUKOB «XHUMHS»).

www.alhimikov.net(OGpa3oBaTeIbHBIN CAUT IS MKOJIBHUKOB)

www.chem.msu.su(QnexkTpoHHas OMOIMOTEKA MO XUMUHK). Wwww.enauki.ru(MHTEpHET-

u3nanue s yuurenei «EctecTBeHHbIe HAYKU»). www. | september.ru(MeTonnueckas

razera «IlepBoe ceHTs10psi»). www.hvsh.ru(ypHan «XuMHsI B IIKOJER).

www.hij.ru(kypHan «XuMHUsl ¥ 5KU3HbY).

www.chemistry-chemists.com(371€KTpOHHBIN KypHaT « XUMUKHA U XUMHUS».




KAJIEHJIAPHO-TEMATUYECKUH IIJIAH IO JUCIUILINHE
«XHUMMUSA» - 1 KYPC 311,411, rpynnst

HaumenoBanue pa3nenos u tem

Bcero
4acoB

N3 aux

JIII3, 4 | KoHTpob-
Has
pabora, 4

Camoc-

TOSITE-

JbHAs

pabora,
q

Jlarta
po-
BeIC-
HHS

BBenenue.

\9}

Crtpoenne aToma.

ATOM- CJIOKHAsT YacTHUIIA.

IMepuoauyeckuii 3aK0H U

nmepuoanvecKkas Cucrema
XUMHU4YCCKHX 3JICMECHTOB

JA.N.MenpaesieeBa u CTpoeHuUe

aToMa

3.1-

4.1
4.2

[Tepnoguueckuii 3aK0H
JI.M.Menneneena.
Ctpoenue aroma.
Oco06eHHOCTH CTPOCHHS
AIIEKTPOHHBIX 000JI0UEK
aTOMOB.

[lepunognuueckuii 3aKOH U
MIEPUOINYECKAS] CHCTEMA
XUMHYECKUX PJIEMEHTOB
JI.1\.MeHpeneeBa B CBETE

YYE€HUsI O CTPOCHUU aTOMA.
3HavyeHUE 3aKOHA JJIsS pa3BUTHUS

HayKH.

4 CrtpoeHue BeliecTBa.

4.1- | NoHHag xumMuyeckas CBA3b.

KoBaneHTHass XuMHYeCcKas CBS3b.

4.2 | Metajuindeckas CBS3b.

Bopoponanas cBsi3b




HHoanmepsl

5.1 | OpraHnyeckue u HEOpraHU4ECKUe
MOJIUMEPBI.

6 JlucnepcHbIe CHCTEMBI.

6.1 | IloHAaTHE O AUCTIEPCHBIX
CHUCTEMaX.

7 XuMH4YeCKHe peaKkmun.

7.1 | Knaccudukanuys XuMUYECKHUX
pEaKIIUH.

7.2

XHUMHUYECKOE PABHOBECHE




7.3

HNonHbIE peakiiy U ypaBHEHUS

2
8 | PacTBOpHBI. 6
8.1 | Teopus 3JI€KTPOIUTUUECKON 2
JTUCCOIALINH.
8.2 | Houstue o pacTBopax. 2
8.3 .
I'mpponus conen
2
9 OxucauregabHO- 6
BOCCTAHOBHUTEJIbHbIC PeAKIMH.
9.1 | OBP u ux knaccudukamms 2
9.2 | Dnekrponus 2
9.3 | OBP nepmaHranarta Kauus . 2
10 | Knaccudukanus BemecTs 6
10.1 | Knaccudukanust HeOpraHu4eckux | 2
BEILIECTB.
10.2 | Meramnsr 2
10.3 2

Hemeramnel




11 | OcHoBHBIE KJIACCHI 6
HEOPraHUYeCKUX U
OPraHMYeCKHUX COCIMHEeHMI.
11.1 | BomopoaHsie coefuHEHUS 2
HEMETAJLIOB.
11.2 | Kucnotel .OcHOBaHUS. 2
11.3 | Conn. 2
12 | Xumus s 3J1eMeHTOB 6
12.1 | D¢ 2JI€MEHTHI. 2
12.2 | II» anemMeHThI 2
12.3 | I3 snemMeHThI 2
13 | Xumus B )KH3HH 00111eCTBA 2
13.1 | Xumus 1 MpoOU3BOJICTBO. 2
14 | BBeneHue B OPraHuyeCcKyro 2
XUMHUIO
1S | CtpoeHue opraHu4ecKMX 4
COe/IMHEHUH.
15.1 | Teopus cTpoeHus OpraHUYecKux | 2
COEeIMHEHUH.
15.2 OOGHapy>xeHue yriaepojaa u 2
BOJIOPO/ia B OPI'. COCAUHCHUSX.
16 | IlpenenbHble yriieBOAOPOIbI. 4
16.1 | AnkaHBL. 2
16.2 | ITonyuyeHue MeTaHa U U3y4eHUE
€ro CBOMCTB.
17 | OTujieHOBBIE H JMEHOBbIE 4

YIJa€eBOoaAOPOALbI.




17.1
17.2

AuskeHsl. JlueHsl.
ITony4yenue u u3yyeHue CBOUCTB
JTUJICHA.

[\OT )

18

AlleTHJIEHOBBbIE YIJIEBOAOPO/AbI.

18.1
18.2

AJIKUHBI.
[Tomyuenue anernieHa u
M3YYEHHUE €TI0 CBOMCTB.

[\OJ )

19

ApomMaTnueckue yrieBoaopo/bl.

19.1
19.2

ApeHBL.
CaoiicTBa OeH301a.

20

IIpupoanbie yriieBoaopoabl.

20.1

Hed b 1 HedrenponykTol.

21

FHHPOKCI/IJIBHBIG COCAUHCHMUHI.

21.1
21.2

Couprsl.
N3yuenue cBOKMCTB CIIUPTOB.

(ST - N I \CT A S N R (SR \S NI °N

22

AJIbAeruabl 1 KeTOHDI.

22.1
22.2

Psag anpaeruioB ¥ KETOHOB.
CBolicTBa aJbIETUI0B U KETOHOB.

23

Kap6oHoBbie KMCJIOTBI.

23.1
23.2
23.3

Psim kapOOHOBBIX KHUCIIOT.
DdupsL.
Kupsel.

[\O I O \§) =) NS R (T SN

24

YriaeBoasbl.

=

24.1
24.2

Caxapupl.
KauecTBeHHbIC peakiuu Ha
YIJIEBOJIBI.

\O I\

25

Amunbl. beakn.

25.1
25.2

AMWHBI U aMUHOKHUCJIOTEI.
benku.

[\ I\

26

A3oTcoaepskamue
reTeponuKJInYecKne
coeuHeHusi. Buosioruyecku
AKTHBHbBIE COeTUHEHMUSI.




26.1
26.2

HyknenHoBbI€ KUCIIOTHI.
DepMEHTHI,BUTAMUHBL, TOPMOHBI.

Hroro: 108 gacos, 30 JIII3.
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