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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 3HAYCHHE
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 yueOHON OUCIMIINHBI «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 OOpAa30BaHHA, YTOUHSIOT COHEp:KaHIIe
y4eOHOro MaTepuasia, II0CJed0BATEeJIbHOCTh ero M3y4YeHUs, paciiperesieHue
y4eOHBIX YacoB, TeMATHKY pedepaToB (IOKJIaM0B), BHILI CAMOCTOSTEIbHBIX
paboT, yUYUTHIBAS CHEIIMPUKY HIPOrpaMM HOATOTOBKU KBaJIU(PUITMPOBAHHBIX
pabounx, CIOy:KaAIIUX ¢ CHEI[MaJINCTOB CPeIHero 3BeHa, O0CBAMBAEMOU
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 OOIIEro 0OpPa30BAHHUSI — 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 CTPOCHUHU, CBOWCTBAX W
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, IMPOU3BOIUTH PACUEThl HA OCHOBE XHMHUYECKHX (OPMYNT BEHIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH.

B mporecce u3ydeHHMssT XUMUU Y OOYYAIOIIMXCS pPa3BUBAIOTCS ITO3HABATCIIHHBIC
MHTEPECHl M HMHTEIUICKTyaJIbHBIC CIIOCOOHOCTH, IMOTPEOHOCTH B CaMOCTOSITEIHBHOM
NPHOOPETCHHUS 3HAHUH 1O XMMHH B COOTBETCTBHUU C BO3HUKAIOIIMMH >KU3HCHHBIMH
npoOieMaMH, BOCIHMTHIBACTCS OEpEKHOE OTHOIICHHS K TPHUPOJEC, IOHHMMaHHEC
3JI0pOBOTO 00pa3za >KM3HU, HECOOXOJMMOCTH MPEAYNPESKIACHHS SBICHUH, HAHOCSIINX
Bpea 3I0pOBbI0 W OKpyxkaromieil cpeme. OHM OCBaMBalOT MPUEMBI TPaMOTHOIO,
0e30MacHOr0 MCIOJb30BAHUS XMMHUYECKUX BEIIECTB W MATE€pUAJIOB, MPUMEHSIEMBIX B
OBITY, CETLCKOM XO3SICTBE U HA TIPOU3BOJICTBE.

[Tpu cTpyKTypHpOBaHUH COACpKaHKS 001Ie00pa30BaTeIbHON YICOHOM

JTUCIUIUIMHBI 1J1s1 TPO(EeCcCCHOHAIBHBIX 00pa30BaTENbHBIX OPTaHU3aAIUi, PEeaTU3yIONUX
00pa3oBaTeIbHYIO MPOTPAMMYy CPEIHEro OO0Iero oOpa3oBaHUs B IMpejeiiax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00IIero 0Opa3oBaHus,
YYHUTHIBAJIACh OOBEKTUBHAS PEATbHOCTh — HEOOJNBIION 00BEM YacoB, OTIYIICHHBIX Ha
M3y4eHHE XUMUHU U CTPEMJICHHE MaKCUMAaJIbHO COOTBETCTBOBATH UJICSIM PAa3BUBAIOIIETO
oOydenusi. [loaToMy TeopeTHUecKHe BOMPOCHI MAKCHUMAJIbHO CMEIICHBI K Hadaly
M3YYCHUS JUCUUIUIUHBI, C TEeM YTOOBI TOCIEAYIOMHA (HAKTHUYECKUN MaTtepuan
paccMaTpHUBAICS HA OCHOBE U3YYCHHBIX TEOPHUH.

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

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



N3yuenne xumMun B NOpodecCHOHAIBHBIX O0Opa30BaTENbHBIX OpraHU3alUsiX,
peanu3yomux o0pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero olmiero oOpa3oBaHHUs B
npenenax ocBoenuss OIIOII CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT NpOQuiIs MpoPpecCHOHAIBHOIO 00pa30BaHMUS.
OTO BBIpAXKAETCS B COACpPXKAHUU OOY4YEHHUs, KOJMYECTBE YAaCOB, 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 cnenuansHocteit CIIO ectecTBEeHHO-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 6osee yriyOJIeHHO Kak nmpoduiibHas yueOHast IUCHUILIINHA.

I[Ipu ocBoenun mnpodeccuit CIIO wu cneumansHocteit CIIO  coumanpHO-
sKOHOMUYecKoro npoduis, cnenuansHocteld CIIO rymanuTapHoro npoguis
paccMaTpuBaeTCsl XMMHUYECKHH KOMIIOHEHT €CTECTBEHHO-HAy4YHOTo O0pa3oBaHUs B
npenenax u3ydyeHus yuyeOHOH aucuuIuinHbl «EcTecTBO3HaHHE» NpeaIMeTHOW 00acTH
«EctectBennsle Haykn» @I'OC cpennero o0uiero oopa3oBaHus.

Crenuduka U3ydyeHUs XUMUU MPU OBJIAJACHUHM MPOPECCUSIMU U CHELHUATBHOCTAMU
TEXHUYECKOro Npo¢uiisi oTpakeHa B KaxJoil Teme paszznena «ConepkaHue ydyeOHOMH
JUCUMILIUHBDY B pyOpuke «llpodunbHble U npodeccrnoHalbHO 3HAYMMBIE 3JIEMEHTHI
coJlepKaHus». ITOT KOMIIOHEHT peaju3yeTcs IPU WHAUBUIYAJIBHON CaMOCTOSTEIbHOM
pabote oOywarommuxcs (HamucaHum pedepaToB, IOATOTOBKE COOOIICHHH, 3allluTe
IIPOCKTOB), B MpoIecce YICOHOW ACATETBHOCTH I10J] PYKOBOJCTBOM IIPEIOAaBATEIIS
(BBIMTOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTa — JJA0OPATOPHBIX OMBITOB M MPAKTUYECKUX
pabdoT, pelIeHNH TPAKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a7a4 U T. 1.).

B conepxanum y4eOHOM JUCHMIUIMHBI [UISI €CTECTBEHHO-HAYYHOTO MpOoduis
npo¢hecCHOHATPHO 3HAYMMBIH KOMIIOHEHT HE BBIJEJIEH, TaK KaK BCE €ro COAepKaHHE
ABISETCS TPOQPHUIBHO- OPUEHTUPOBAHHBIM W HOCUT NPO(PECCHOHAIBHO 3HAYMMBIN

XapaKkTep.



B npouecce wu3ydeHHMd XMMHUM ~ TEOPETUYECKHE  CBEICHUS  JOMOJHSIOTCA
JEMOHCTpalMsAMH, Ja0OpaTOPHBIMU  ONBITAMH U  NPAKTUUYECKUMH  3aHSATHUSMHU.
3HAYUTEITBHOE MECTO OTBOAUTCS XUMHYECKOMY JKcOepuMeHTy. OH OTKpBIBAET
BO3MOXKHOCTh (OPMUPOBATh Yy OOYYAIONIUXCS CIEHHATIbHBIE MNPEAMETHBIE YMEHUS:
paboTaTh C BEHIECTBAMH, BBIMOJHATh TPOCTHIE XUMHUYECKHE OIbITHI, YYUTh
0e30MacHOMY M SKOJOTUYECKHU I'PaMOTHOMY OOpalIEeHUIO C BEIIeCTBAMH, MaTepualaMu
U TIpoIleccaMt B OBITY M Ha TIPOU3BO/ICTBE.

Jlns  opraHu3anMyd  BHEAyJAUTOPHOM  CaMOCTOSITEIbHOM  paboOThl  CTY/ACHTOB,
opnaaeBaromux mnpopeccusimu CIIO u cneumanbHocTsiMu CIIO TexHUYeCcKOTO U
€CTeCTBEHHO-HayyHOro npoduiield npodeccruoHanbHOro o0pa30oBaHus, MPEJCTaBICH
OpUMEPHBIN TiepedeHb pedepaToB (AOKIAAOB), HWHAMBHUIYAJIbHBIX TPOEKTOB. B
polIecCce U3YUYEHUS XUMHUH BaXXHO (hOPMUPOBATh HHPOPMAITMOHHYIO
KOMIIETCHTHOCTh oOyuaroruxcs. [loaTomy mipu opraHm3anuv CaMOCTOSITEIbHOU
paboThl HEOOXOJMMO  aKIICHTUPOBAaTh BHUMAaHWE OOy4YarONIUXCS Ha  TIOUCKE
uHboOpMaIK B CpelcTBaX maccmeauna, HtepHeTe, yueOHON U crielMaIn3upOBaHHON
JUTEPATYypPe C COOTBETCTBYIOIIMM O(POPMIICHUEM U TIPE/ICTABIICHUEM PE3YIIbTATOB.

Nzyuyenue o6mieoOpa3oBaTeibHOW yUeOHOM TUCHUIUIMHBI «XHUMHS» 3aBEpIIACTCA

IMOoABCACHUCM HUTOI'OB B q)OpMC OK3aMCHaA.

MECTO YUYEBHOM JUCIHUIIJIMHBI B YYEFHOM ILJIAHE

VYyeOHast MUCHUIIIMHA «XUMHS» SBISETCS Y4EOHBIM MPEAMETOM IO BHIOOPY U3
obsi3atenbHON TIpeaMeTHO# obnactu «EctectBennbie Haykny DI'OC cpemnero ooOIero
o0Opa3zoBaHUsI.

B npodeccuonanbHbIx 00pa3oBaTENbHBIX OPraHU3aNUIX PEATU3YIOIINX
o0pa3oBaTeIbHYIO IPOTPAMMYy CPETHETO O0IIero 00pa3oBaHus B Mpe/eaax OCBOCHHS
OIIOII CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, ydeOHas! TUCIIUILTAHA
«Xumus» uzydaercs B o01eoopaszoparesnbHoM 1ukie yueonoro miana OIIOIT CITIO na
0a3e OCHOBHOI'O 001Iero 00pa3oBaHus C MOJIYYEHUEM CPEIHET0 00111ero o0pa3oBaHusl.

TEMATHUYECKOE IINTAHUPOBAHUE

EcTtecTBeHHO-HAY4YHBIH POPUIIb



[Ipu peanuzanuu conaepkaHus o0O0IE0Opa30BaATEIHLHOM YUeOHON JUCHUILIAHBI
«Xumusy» B npenenax ocsoeHus OITOII CITO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHus
¢ monydeHueMm cpennero obmiero obpaszoanus (IIIIKPC, TINICC3) makcumanbHas
ydeOHasl Harpy3ka 00y4arouuxcsi COCTaBIIsET:

- mo mnpodeccusim CIIO  ecrtecTBeHHO-Hay4dHOTONPOGUIA MPOodhecCUOHATBLHOTO

oOpa3oBanusa — 162 ydaca, U3 HUX ayAuTOpHAas (0Os3aTenbHas1) yueOHas Harpys3ka
oOyvaromuxcsa, — 108 yacoB, BHeayJuTOpHas CcaMOCTOsITelIbHAs paboTa

CTyAeHTOB — S4uaca.



TEMATHYECKOE IINTAHUPOBAHMUME 110

JAUCHUIIIMHE «XUMMUSD»

EcrecTBeHHO-HAYy4YHBI NPOPUIb

No
1/

HaumeHnoBanue
pa3aesioB U TEM

Makcuma-
JIbHAS
Harpyska
yyarnie-
rocs, 4

3 Hux

Teoperu-
4eCcKoe
o0yue-
HUE, 4

JIII3,

Kontpo-
JTBHAS
pabora,
q

JKc-

Kyp-
CHUH,

Camoc-
TOSITE-
JbHAs
paboTa,

BBenenue.

2

OCHOBHBIE TIOHATHUS
U 3aAKOHBI.

4

[Tepunognueckuit
3aKOH "
[Tepnonnueckas
CHCTEMa DJIEMEHTOB
J.M.MenneneeBa u
CTPOEHHUE aToMa.

Crpoenue
BEIIIECTBA.

Bona. PactBOpHI.
DIIEKTPOTUTHYECKAS
TUCCOLUALINS.

18

Kiaccudukanus
HEOPraHUYECKUX
COCIMHEHUN M UX
CBOMCTBA.

16

XUMHUUYECKUE
pEaKIIUHU.

12

MeTtaniel u
HEMETAJUIbI.

16

Opranuueckas
XUMUSL.

80

32

14

26

Hroro

162

78

30

54




TEMATHUYECKOE INIAHUPOBAHHUE
Texunyeckud npopuiib

[Ipu peanuzanuu coxaepkanus oO0IIE00pa30BaTeNIbHON YUYEOHON JAUCIUTLIUHBI
«Xumuusi» B npegenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOrO OOIIEro
oOpazoBaHusi ¢ mojiydeHueM cpeaHero oo6miero obpaszoanus (IIIIKPC, TIIICC3)

MaKCcHUMaJbHas yueOHasi Harpy3Ka o0ydJaromuxcs COCTaBIIsCT:
no npodeccusim CIIO  ecrecTBeHHO-HAy4yHOTO Mpoduis MNpodeccHoHATEHOTO
oOpazoBanus — 117 wyacoB, W3 HuUX ayauTopHas (oOs3arenbHas) yueOHas
Harpy3ka oOydarommxcs, — 78 4acoB, BHEAyIUTOPHAsI CaMOCTOsITeNIbHAsT paboTa

CTyAEHTOB — 39 yacos.



TEMATHUYECKOE IINTAHUPOBAHHUE 110
JUCHUIIJIMHE «XUMMUSD»
Texnnueckuii npopuib

No
o/

HaumeHnoBauue
pa3aesioB U TEM

Makcuma-
JIbHAs
Harpyska
yyanie-
rocs, 4

N3 HUX

Teoperu-
YECKOE
o0yue-
HUE, 4

Kontpo-
JBHAS
pabora,
q q

JIII3,

JKcC-

Kyp-
CHUH,

Camoc-
TOSITE-
JTbHAs
pabora,

BBenenue.

2

OCHOBHBIE TIOHATHUS
U 3aKOHBI.

2

[Tepunognueckuit
3aKOH U
[Tepnonnueckas
CUCTEMA DJIEMEHTOB
J.M.MenneneeBa u
CTPOEHUE aTOMa.

Ctpoenue
BEIIECTBA.

Bona. PactBopbI.
DIIEKTPOTUTHYECKAS
IIUCCOIAAIINS.

12

Knaccudukanus
HEOPraHUYECKUX
COEIMHEHUN H WX
CBOMCTBA.

12

XUMHUUYECKUE
pEaKIIHHU.

10

MeTtanisl u
HEMETAJLIBI.

11

Opranuueckas
XUMUSL.

58

32

14 1

26

Hroro

117

64

14 2

39




COJIEP’KAHUE YYEBHOM JUCIUILIUHBI

1.BBenenne

HayuHble METObI MO3HAHMS BEIIECTB U XUMUYECKUX sBIEHUI. Ponb 3kcnepumeHTa
U TEOpUH B XUMUHU. MoJearpoBaHue XMMHUYECKUX IMPOLECCOB. 3HAUCHUE XUMHH IPU
ocsoenun mnpodeccuit CIIO u cnenmansHocteid CIIO TexHuueckoro mnpoduis

npo¢eCcCUOHaIBLHOT0 00pa30BaHMUs.
2.0cHOBHBIE MOHSATHSI H 3AKOHbI XUMUH

OcHoBHbIe MOHATHSI XUMHUH. BemectBo. ATom. Mosnekyna. XUMHUECKHI 3JICMEHT.
Annotporus. IlpocTeie W CllokHBIC BemiecTBa. KadecTBEHHBIM W KOJIWYECTBCHHBIN
COCTaB BEHICCTB. XHWMHUYECKHEC 3HAKU U (GopMysbl. OTHOCUTCIIbHBIE aTOMHas M
MoOJIeKyJIsipHas Macchl. KomnyecTBo BelecTna.

OcHoBHBIE 3aKOHBI XUMHH. CTeXHOMETpHUs. 3aKOH COXPAHCHHS MAacCChl BEIICCTB.
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJSIPHON CTPYKTYphl. 3aKOH ABOTaJipo U
CJIEJICTBUS U3 HETO.

PacueTHpie 3amaun Ha HAaXOXKJEHHE OTHOCUTEIBHOM MOJIEKYJISIPHOM MAaccChl,
OTIpeJIeICHHEe MaCCOBOM JOJTM XUMHUUECKHX SJIEMEHTOB B CIIOKHOM BEIIIECTBE.

JlemoHcTpanuu

Mopenu aToOMOB XUMHUYECKUX DJIEMEHTOB.

Mopenu MoJIeKyJ IPOCTHIX M CIOXKHBIX BellecTB (mapocrepxkHeBbie u CTioapTa —
bpurneba).

Komexiust mpocThIX U CIOKHBIX BEIIECTB.

Hekoroprie BemecTBa KOMM4eCTBOM 1 MOJIb.

Mojenb MOJISIPHOTO 00beMa Ta30B.

Annotponus pocdopa, Kkuciaopoaa, oyosa.

Ilpoghunvnuie u npogeccuonanvno 3HauUMble INeMeHmbl
cooepicanun. AnNNoTpomHble MoAuUKaMU yriaepoaa (amMas, rpadwur), KHCIOpoaa
(kuciopoa, 030H), ojioBa (cepoe u 6enoe 0710B0). [IoHsATHE 0 XUMUYECKOU TEXHOJIOTHH,

OMOTEXHOJIOTMH M HAHOTEXHOJIOTHH.



CamocrosiTtenibHass  pa6ora (54.). IloarotoBka cooOmieHUN Ha  TEMBI:

«AJIJIOTpOHI/IH», ((ABOFEII[pO H €TI0 3aKOHY, «I/ICTOpI/IH XUMHUMN.

3. Ilepuoguyeckuii 3akoH u Ilepuognyeckas cucreMa XMMUYECKHUX daeMeHTOB /1.

N. MenaeneeBa U CTpOCHUE aTOMA

Ilepnoanuecknii  3axkon  J[.M.MenaeneeBa. Otkpeitue  JI.Ml.MenneneeBsiM

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

[lepuoauyeckast Tabauila XUMHUUYECKUX JJIEMEHTOB — Tpaduueckoe oToOpakeHue
NepUOANYECcKOTo 3akoHa. CTPYKTypa NMEPUOAMYECKON TaOJUIIbl: TEPUOAbl (Majible U
OoJibIIKe), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /[.U.Menoeneeea. AToM — ClOXHas
gactuna. Sapo (mMpoTOHBI M1 HEUTPOHBI) U AIEKTPOHHAsT 00oouka. M3oTomnsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MajbIX Mepuo1oB. OCOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 00O0JIOYEK AaTOMOB JJEMEHTOB OOJBIIMX MEPUOJ0B (NMEPEXOAHBIX
anemeHToB). Ilonstue o006 opOuramax. s-, p- u d-opoutanu. DJIEKTPOHHBIC
KOH(UTypallii aTOMOB XUMHYECKHX 3JIEMEHTOB.

CoBpemennasi popmynupoBka [lepuonuueckoro 3akona. 3nauenue [lepuoauueckoro
3akoHa U llepuonnyeckor cucrembl xumMuueckux 3yeMeHToB J[. M. MeHnneneeBa mist
pa3BUTHA HAYKU U TIOHUMAHUS XUMUYECKON KapTUHBI MUpAa.

JdeMoHCcTpamuun

Pazmuunsie popmbr [lepuomnyeckoit cuctembl xumuueckux snemeHToB JI.1.Men-
JieJeeBa.

JlunaMudeckre TaOIuIlsl 111 MoieupoBanus [leproanaeckoit CUCTEMEL.

DneKTpu3alus Tell U UX B3aUMOJEHCTBHE.

JlaGopaTopHBbIii ONIBIT

MogenupoBanue noctpoenus [lepuoanueckoi TaOIUIBIl XUMHUYECKUX PJIEMEHTOB.

Ilpogunvhsie u npogheccuonanvHo 3HauuMble 371eMEHMbL COOEPHCAHUA.

PaI[I/IOaKTI/IBHOCTB. Hcnonp3oBanue paduOaKTUBHBIX H30TOIIOB B TCXHHUYCCKHUX
OeaAax. PentrenoBckoe HN3JIY4YCHHUC M €TI0 HMCIIOJIb30BAHMC B TCXHHMKC M MCIAHIIMHC.

MOI[CHHpOBaHI/IC KaK MCTOJ IIPOTrHO3UPOBAHUA CUTYallH HA IIPOU3BOACTBC.



CamocrosiTeabHas padora (54.). Hanucanue pedepartos.

4. CTpoeHue BeliecTsa

HNonnas xumuueckasi cBsi3b. KaTuoHsl, ux 00pa3oBaHHe W3 aTOMOB B pe3yJibTaTe
npolecca OKUCIEHUsl. AHUOHBI, UX 00pa3oBaHHE M3 aTOMOB B PE3yJbTaTe IMpollecca
BOCCTaHOBJICHUSI. MlOHHAsI CBSI3b KaK CBA3b MEXKAY KaTHOHAMHM M aHMOHAMH 3a CYET
ANEKTPOCTATUYECKOr0 TpuTskKeHus. Kraccudukamnuss MOHOB: IO COCTaBY, 3HAKY
3apsfa, HAJIUMYMIO THApPATHOW 0005104kd. VOHHBIE KPUCTAIUIMYECKUE PEIICTKH.
CgolicTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIETKH.

KoBajienTHasi xumMuyeckasi CBA3b. MexaHu3M 00pa30BaHMsI KOBAJECHTHOW CBS3U
(OOMEHHBIM U JTIOHOPHO-AaKIENTOPHBIN). IEKTPOOTPUIIATEILHOCTh. KoOBajeHTHbBIC
noJIsipHass M HEMOoJsApHAas CBs3U. KpaTHOCTh KOBAJE€HTHOM CBsI3U. MOJIEKYJApHbIE U
aTOMHBIC KpHUCTaJIMueckue pemeTkd. CBOMCTBA BEHIECTB C MOJICKYJISPHBIMU U
ATOMHBIMHM KPUCTAJUIMYECKUMHU PEIICTKAMMU.

Mertannnyeckass  CcBA3b. Meraimmyeckas  KpUCTaJUIMYECKas  pEelIeTKa U
METAJUINYECKasi XUMHAYECKast CBsI3b. DU3nUeCKue CBOMCTBA METAIIJIOB.

ArperaTHble COCTOSIHUSI BelleCTB W BOJAOPOAHAsA CBfA3b. 1BEpAoe, KUIAKOE U
razoo0pa3Hoe cocTosiHuSI BemiecTB. llepexon BemiecTBa W3 OJHOIO arperaTHOro
COCTOSIHMS B Jipyroe. BogopoaHas CBs3b.

Yucteie BemecrBa U cMecH. lloHatme o0 cmecu BelnecTB. | OMOreHHEBIE U
rereporennbie cmecu. CocTtaB cMmeceli: oObeMHas W MaccoBas JIOJIM KOMITIOHEHTOB
CMECH, MAaCCOBasl 10JIs1 IPUMECEN.

JMucnepcubie cucrembl. [lonstue o gucnepcHou cucreme. JlucmepcHas ¢dasza u
nucnepcuonHas cpena. Kmaccudukanus nucnepcHbix cucteM. [IoHATHE 0 KOJITTOUIHBIX
CHCTEMAX.

JemoHcTpanumn

Mojenp KpUCTAININYECKON PELIETKN XJI0PUIA HATPHSL.

OO6pa31bl MUHEPATIOB ¢ MIOHHON KPUCTAJUTMYECKOW PEIIETKON: KaJbLIUTAa, rajinTa.

Mopenn KpUCTAUTMYECKUX PEHIETOK «CYXOro Ibaa» (WiH ioja), anmasa, rpadura
(wnu kBapua).

[TpuGopbl Ha KUJIKUX KPUCTAIIAX.



OO0pa3npl pa3IMYHBIX TUCIEPCHBIX CUCTEM: IMYJIbCUH, CyCIIEH3UM, a3p030JieH, reneu
U 30JIE1.

Koarymsmusi.

Cunepesuc.

Oddexr Tunnans.

JlaGopaTopHbIie ONBITHI

[IpuroroBnenue cycneH3uu kapOoHaTa KajabLUs B BOJE.

IlonyyeHne 3MyJabCHM MOTOPHOTO MAacia.

O3HakoOMJIEHHE CO CBOWCTBAMU JUCIIEPCHBIX CUCTEM.

IlIpogpunvnvie u npogheccuonanvho 3nHauumvle nemenmol cooepiycanus. llonsp-
HOCTb CBSI3M M TOJSIPHOCTH MousieKynbl. KonaeHcamus. Tekyudectb. Bosronka.
Kpucrammuzamus. CyOnumanust U jnecyonumanus. AHOManuu (PU3NYECKUX CBOMCTB
BoAbl. JKuakue KpucTaipl. MUHEpaibl U TOPHBIE MOPOAbI KaK MPHUPOIHBIE CMECH.
OMyJnbCUM M CyCNeH3uu. 30iu (B TOM uucie a’po3onu) u renu. Koarynsmwms.

Cunepesuc.

CamocrTosiTteibHass  padora (S4.). PemeHwe  NpaKTUKO-OPUEHTHUPOBAHHBIX

paC‘IéTHLIX 3ajaad.

5. Bona. PacTBOpBI. DJIeKTPOIUTHYECKAS] JUCCOLHAIUSA

Boaa. PactBopsl. PacTBopenue. Bona kak pactBoputens. PaCTBOpUMOCTH BELIECTB.
HacellieHHble,  HEHACHIIIEHHBIE,  MEPECHINIEHHbIE  PACTBOPBL.  3aBUCUMOCTH
PacTBOPUMOCTH Ta30B, JKUJIKOCTEH U TBEPABIX BEIICCTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBas 10Jis1 paCTBOPEHHOI'O BEIIECTBA.

DJIEKTPOJUTHYECKAS TUCCOUMALMSA. DIICKTPOJIUTHI U HEAITEKTPOUTHI.

DNEeKTpOoIUTHYECKas auccouranusi. MexaHu3Mbl 3JEKTPOJUTHUYECKON AUCCOIUALIUN
JUISL BEIIECTB C pa3IMYHBIMM TUNAMH XHUMHUYECKOW CBA3U. [mapaTUpoBaHHBIE U
HETUJpaTUpOBaHHble MOHBI. CTENEHb AJEKTPOIUTUUYECKON nuccouuanuu. CUllbHBIE U
cnabbie  ANeKTpoiuThl. (OCHOBHBIE  TMOJIOKEHUS  TEOPUU  BJIEKTPOIUTHUYECKOU

AucCconualnum. KI/ICJ'IOTBI, OCHOBAHHA U COJIM KaK JJICKTPOJINTHI.



JdemoHcTpanuun

PactBOprMOCTB BEIIECTB B BOAE.

Cobupanue razoB METOI0M BBITECHEHUS BOJIBI.

PacTBOpeHue B BOJie CEPHOM KUCIIOTBI U COJIEM aMMOHMUS.

OO6pa3ibl KpUCTAIIIOTUIPATOB.

N3roroBneHne TurcoBOr MOBA3KH.

HcnpiTaHne pacTBOPOB AJIEKTPOIUTOB U HEANEKTPOIUTOB HA MPEAMET JUCCOLNALINH.

3aBUCHMOCTh CTEIEHHU JJIEKTPOJIMTHYECKOW AUCCOLMALNNA YKCYCHOM KHCIOTBI OT
pa3z0aBieHusl pacTBopa.

JIBM>KEHHE OKpaIIEeHHBIX HOHOB B 3JIEKTPUUYECKOM IOJIE.

[IpuroroBiieHNE )KECTKON BOJBI U YCTPAHEHUE €€ HKECTKOCTH.

HNonutel.

OO6pa3ipl MUHEpPATIbHBIX BOJ PA3IMYHOTO HA3HAUCHUS.

IIpakTHyeckoe 3aHATHE

HpI/II‘OTOBJIeHI/Ie pacTBOpa BaﬂaHHOﬁ KOHOCHTPAIIUU.

Ilpogunvnvie u npogeccuonanvno 3nauumvle rnemeHmsl cooepiycanus. Pac-
TBOpEHHE Kak (pu3mko-xumudeckuil mnporecc. TermoBbie 3Q(GeKThl MpU pacTBOPEHUHU.
Kpucramnorunpatel. Pemienne 3amady Ha MacCOBYIO JIOJIO PACTBOPEHHOI'O BEIIECTBA.
[Ipumenenue BoIbl B TEXHUYECKUX HeAX. JKeCTKOCTh BOBI U CITIOCOOKI €€ YCTpaHESHHUSI.

MuHepaibHbIE BOBI.
CamocrosTeqbHas padora (54.). Penienue 3a/1a4 Ha NPUTOTOBIIEHUE PACTBOPOB.

6. Knaccuukanusi HeOpraHu4ecKux coeIMHEHN U UX CBOMCTBA

Kuciorsl u ux coiictBa. KHCIIOTBI KaK 3JIEKTPOIUTHI, HX KJIACCH(PHUKAIUS 10 pa3-
JUYHBIM  Opu3HakamM. XUMHYECKHE CBOWCTBA KHCIOT B  CBETE€  TEOPUHU
AIEKTPOIUTHYECKOU JIACCOLMALINH. OcobeHHocTn B3aWMOJICMCTBUS
KOHIIEHTPUPOBAHHONW CEPHON M a30THOM KHUCIOT ¢ MeTautamu. OCHOBHBIE CITOCOOBI
MOJTYy4YEHUSI KUCITOTHI.

OcHoBanus u ux cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJUTHI, UX KiacCU(DUKALUS 110

pa3IWYHbBIM MpU3HAKaM. XUMHYECKHE CBONCTBA OCHOBAaHMHW B CBETE TEOPHUU



AIEKTPOJUTHYECKON Aucconuanuu. Pa3mokeHne HepacTBOPUMBIX B BOJE OCHOBAaHWM.
OcHOBHBIE CITOCOOBI MOTYUYESHHUS] OCHOBaHUM.

Coun u ux coiicrBa. Coyn Kak IeKTpOJUThl. COJIM CpETHHUE, KUCIIBIE U OCHOBHBIE.
XUMHUYECKHE CBOMCTBA COJIEM B CBETE TEOPUU DJIEKTPOIUTHYECKOM ITUCCOLMALIAU.
Cnoco0bI moJTy4eHUs COJeH.

I'mpponns conen.

Oxcuabpl u ux cBoiicTBa. CosneoOpasyionme M HECOJe00pa3yIolue OKCHUIBI.
OcHoBHbIE, aM(bOTEPHBIE U KHUCJIOTHBIE OKCHIBL. 3aBUCUMOCTh XapaKTepa OKCHJa OT
CTENEHU OKHCJICHHS 00pa3yrolero ero Meramia. XUMHUYECKUE CBOMCTBA OKCHUJIOB.
[Tony4yenue OKCUI0B.

JdemoHcTpanuu

B3aumonericTBre a30THOM U KOHIEHTPUPOBAHHOW CEPHOM KHUCIIOT C

MeTaJlJIaMHU.

I'openue pocdopa u pacTBOpeHHE MPOyKTa TOPEHUS B BOJIC.

[Tonyyenue u cBoiicTBa aMpOTEPHOTO THAPOKCUIA.

HeoOpaTumelii rugponu3 kapOuaa KaabIusl.

OOpaTUMBIi THUIIPOSIU3 COJIEH pa3IMYHOTO THIIA.

JlaGopaTopHbIie ONBITHI

HcnbiTaHne pacTBOPOB KUCIOT UHANKATOPaAMHU.

B3aumoaericTBre MeTaIOB ¢ KUCJIOTaAMH.

B3auMmoeiicTBre KUCIOT ¢ OKCHUJIAMU METAJIOB.

B3anmopernicTBue KUCIOT ¢ OCHOBAaHUSAMM.

B3anmopelnicTBre KUCIIOT € COJIAMMU.

HcnbiTanne pacTBOPOB MIEIOYEN HHAUKATOPAMMU.

B3anmopelicTBue menoyen ¢ CosMU.

PaznoxeHnne HEpaCTBOPUMBIX OCHOBaHUM.

B3aumopericTBue cosieil ¢ MeTaJuIaMu.

B3aumoneiicTBre conen Ipyr ¢ Ipyrom.

I'maponns conei pa3nuyHOTO THMA.

Ipogunvnuvie u npogheccuonanvno 3navuumole rnemenmasl cooepirycanus. Ilpasuna

pasz0aBiieHus1 cepHOM KHUCIOTHI. Mcnonab30BaHne CEpHON KUCIOTHI B MPOMBIILIEHHOCTH.



Enxue menouyn, uX HCMIONB30BaHME B NPOMBIIUIEHHOCTH. l'alieHas M HerameHas
U3BECTh, UX IPUMEHEHUE B CTPOUTEILCTBE. [ UIIC 1 anebacTp, TUIICOBAHME.

[Tonsitue o pH pactBopa. KucnotHas, menoyHas, HedTpajibHas cpefa pacTBOPOB.

CamocrosiTesibHas padora (54.). Penienne pacu€THbIX 3a7a4 HAa pa3IUYHbIE KIACChl

HCOPraHNM4YCCKHX COCHHHeHHﬁ.

7. XuMH4YecKue peakunu

Knaccnpukanusa xumudecknx peakumil. Peakuuu coequHeHus, pas3sioKeHUs, 3a-
MmeneHus, oomena. Karanutnueckue peakuuu. OOpaTuMble U HEOOPATUMbBIE PEAKIIUH.
['oMOreHHble M TETEPOTr€HHBIE PEaAKIUU. ODK30TEPMUUECKUE U DHJIOTCPMHUYECKHUE
peakiuu. TernoBoi 3G HEeKT XUMUYIECKUX peakiuid. TepMOXUMUYECKUE YPABHCHUSI.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. CteneHb okucieHuss. OKUCIuTeNb
U BOCCTaHOBJIEHHE. BoccTaHOBUTENL M OKHCIIEHHE. MeTo1 AJIeKTPOHHOTO Oayianca s
COCTaBJICHUSI YPABHEHUM OKHUCIIUTEIBbHO-BOCCTAHOBUTEIILHBIX PEAKIIUH.

CxopocTb XMMHYeCKHX peaknuii. [ToHATHE O CKOPOCTHM XUMHMYECKUX PEAKIUM.
3aBUCUMOCTh CKOPOCTH XHMHYECKHX PEaKIUil OT pPa3audHbIX (HhaKTOPOB: MPUPOJIBI
pearupyrommx BEeMECTB, X KOHIIEHTPAIUH, TEMIIEPATYPHI,

ITOBEPXHOCTH COITPUKOCHOBEHUS U UCTIOJIb30BAHUS KaTaln3aTOPOB.

O0paTtumMocTh XMMHU4YeCKHX peaknuil. OOpaTuMble W HeEoOpaTHMBIE PEAKIIHH.
XUMHUYECKOE PABHOBECHE U CITOCOOBI €r0 CMEIICHHUS.

JdemoHncTpanuun

ITpuMepbl HEOOPATUMBIX PeaKIKi, UAYIIUX ¢ 00Pa30BaHUEM OCAJIKa, T'a3a U BOJIBI.

3aBUCUMOCTh CKOPOCTH PEAKLIMM OT IPUPOJIbl PEarupyIOIIUX BEIIECTB.

B3anMojelicTBue pacTBOPOB CEPHOM KHUCIOTBHI ¢ pacTBOpaMU THOCYJIb(hara HATpHUS
Pa3IUYHON KOHUEHTPALMU U TEMIIEPATYPHI.

Mojenb KUIISIIETO CI04.

3aBUCHUMOCTh CKOPOCTH XMMHWYECKOW PEAKIMU OT MPUCYTCTBUA KaTajln3aTopa Ha
NpUMEPE PA3JIOKEHUA IMEPOKCHUIA BOAOPOJA C MOMOIIBIO JHUOKCHJA MapraHua u

KaTaJa3bl.



Monens anekTponausepa.

Mojenb 37eKTPOJIM3HON BaHHBI JJIS TTOTYYECHUS ATTFOMUHUSL.

Mojenb KOJIOHHBI CUHTE3a aMMHUaKa.

JlabopaTopHbIe ONBITHI

Peakuus 3aMelieHus MeaU )Kele30M B paCTBOPE METHOTO KyIopoca.

Peaxiuu, uaymue ¢ oOpasoBaHueM Ocajika, ra3a Uil BOJBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJICUCTBHS COJISTHOM KUCJIOTHI C METAJJIAMHU OT UX MpPH-
pOABI.

3aBUCUMOCTh CKOPOCTH B3aUMOJICUCTBUSI IIUHKA C COJITHOM KHUCIIOTOM OT €€ KOHIIEH-
TpaluH.

3aBUCUMOCTh CKOpocTU B3auMojehcTBusi okcuna menu (II) ¢ cepHoit kucimotoit oT
TEMIIEPaTYPHI.

Ilpogpunvuvie u npogheccuonanvno 3nauumole rnemenmost cooeprcanus. Iloustue
00 3J1eKTpoIu3e. DIEKTPOIN3 PACIUIABOB. DJIEKTPOJIU3 PAaCTBOPOB. DIEKTPOITUTHIECKOE
nojydyeHue amoMuHus. [IpakTuueckoe mpuMeHeHue IEKTpon3a. ['aapBaHOILIIACTHKA.
lNanpBanocTerus. PaguHupoBanue BETHBIX
METaJlJIOB.

Karanus. ['oMorennble @~ W TETEPOreHHBIE  KAaTaJWU3aTOPBI. [IpomoTOpBEI.
Karamutuaeckue sapl. UHTHOUTOPBL.

[Ipon3BoACTBO aMMHUaKa: ChIPbE, anmnaparypa, Hay4YHbIC IPUHIIUIIHIL.

CamocrosTenbHasi padora (54.). Hanmcanue pedeparos.

8. MeTaLiibl 1 HEMETAJLIBI

Metaibl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB M KpUCTauioB. PU3NUYECKHE CBOWCTBA
MetauioB. Kiaccudukanys MeTaqioB 1O pa3lIWYHBIM MpU3HAKaM. XUMHUYECKUE
CBOMCTBA  METAJUIOB.  OJEKTPOXUMHUECKUWA  psJ  HAOpsDKEHUH  METaJIoB.
Meramiorepmusi.

O6ume  cnocoObl  moiiydyeHuss  MeTtauioB.  [loHsiTue 0  MeTauIypruu.
[Tupomeramnyprusi, TUAPOMETAILIYPIUsl U 3nekTpoMmeTautyprus. CrjiaBbl YepHBIE U
LIBETHBHIE.

HemeTamabl. Oco6eHHOCTH cTpoeHUsl aTOMOB. HemeTaiuibl — mpocTteie



BEIIIECTBA. 3aBUCUMOCTh CBOICTB rajoreHoB OT 170.4 MIOJIOKEHHUS
Bnepuoandeckoiicucreme.  OKHUCIUTEIbHBIE W BOCCTAHOBUTEJIBHBIE  CBOMCTBA
HEMETAJIJIOB B 3aBUCHUMOCTH OT UX IOJOKEHUS B PALLY SIEKTPOOTPUIIATEIBHOCTH.

JemoHcTpanuun

Komnexuus meramnos.

B3anmojelicTBue MeTaIOB ¢ HeMeTalaMu (okelie3a, IIMHKAa U aJlOMUHUS C CEepoid,
ATIOMHUHUS C HOJ0M, CYPBMBI C XJIOPOM, TOPEHUE Keje3a B XJI0pe).

I'openue meTamios.

AJTOMUHOTEPMUSL.

Konnexuus nemeramios. 'openue Hemeramio (cepsl, pocdopa, yris). BeirecHenue
MEHEE aKTUBHBIX TAJIOTEHOB M3 PACTBOPOB MX COJIeH 00Jiee aKTUBHBIMU TraJIOT€HAMMU.

Mojenb MPOMBIIIJIEHHOW YCTAaHOBKH JJISI MPOM3BOJICTBA CEPHOM KHUCIOTHL. MoJenb
neyu NI o0ura u3BecTHsKa. Koekuu npoayKIui CHIIMKaTHONW TTPOMBIIIIICHHOCTH
(ctexna, dhapdopa, dasHca, IeMEHTa pa3TMYHBIX MAPOK U JP.).

JlaGopaTopHbie ONbITHI

3akanka 1 OTIIyCK CTaJIH.

O3HaKoMIIEHHE CO CTPYKTYPaMH CEpOTo U OeJIoro 4yryHa.

Pacno3naBanue pyJq xenesa.

IIpakTH4eckue 3aHATHS

[lony4yenue, cobupanue u pacro3HaBaHHUE Tra30B.

Pemienne sxcrnepuMeHTaNbHBIX 3a4a4.

Ilpogunvnsie u npogheccuonanvno 3nauumole 3n1emenmol cooeprrcanus. Kopposus
METAJIJIOB: XUMUYECKasi U AIEKTPOXUMHUYECKAs. 3aBUCUMOCTh CKOPOCTU KOPPO3UH OT
yCIIOBUN OKpy»karorieil cpenbl. Knaccudukamuss KOppo3un METAIJIOB MO Pa3IMYHBIM
npu3HakaMm. CrocoObl 3aIUTHl METANIOB OT KOPPO3HUH.

[Ipon3BOACTBO UyryHa U CTaJH.

[lonmyyenne HeMeTauioB (PAKIMOHHOW TEPErOHKOW KUAKOTO BO3AyXa W
3JIEKTPOJN30M PACTBOPOB MM PACILIABOB JICKTPOJIUTOB.

CunukaTtHas NpOMBIILICHHOCTb. [IpOn3BOICTBO CEpHOM KUCIIOTHI.

CamocrosTenbHas padora (104.). Hanucanue pedepatos.



XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEEHOM
JAEATEJIBHOCTHU CTYAEHTOB

Coaep:xkanue XapaKTepuCTHKA OCHOBHBIX BU/A0B /1eAATEIbHOCTH

o0y4yeHus CTYACHTOB (HA YPOBHE Y4eOHBIX JIeHCTBHI)
Baxnenmmue YMeHue  genaTh  ONpENeJIeHMe U OlepUpoOBaTh
XUMHYECKHE CIEAYIOIMMU XUMUYECKUMHU TOHATHSIMU: BEIIECTBO,
MOHATHS XUMUYECKHUI AJIIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHAS

AQTOMHAasi ¥ MOJIEKYJsipHasi MacChl, MOH, aJUIOTPOIHS,
WU30TOIIBI, XUMUYEeCcKas CBSI3b,
HIIEKTPOOTPULIATENILHOCTh,  BAJIEHTHOCTb,  CTEIEHb
OKHCJICHHUSI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM,
ra3z000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPHI, IEKTPOJIUT U
HEDJICKTPOJIUT,  AJCKTPOJUTHUYECKass  JUCCOLMALIMS,
OKUCJIMUTENIb W  BOCCTAHOBHUTENb, OKHCJICHHE U
BOCCTAHOBJICHUE, TETIOBOM 3 (DHEKT peakinu, CKOPOCTh
XUMHYECKOM peaKIuy, KaTaliu3, XUMHYECKOE PpPaBHO-
BecHe, YIJIEpOJIHbIN CKeleT, (PyHKIMOHaIbHAs TpyMia,
U30MEpHs], TOMOJIOTHSI

OcHOBHDBIE 3aKOHBI
XMMHUH

DopMyIUPOBAHHUE 3aKOHOB COXPAHEHUS MaCChl
BEILIECTB U MOCTOSIHCTBA COCTaBa BEIIECTB.

YcTaHOBKa MMPUYMHHO-CIIEACTBEHHOM CBA3U MEKIY
COZEpKAaHUEM ITHX 3aKOHOB U HATMCAHUEM
XUMUYECKUX (POpMYJI U ypaBHEHUH. Y CTAHOBKA
3BOJIFOIIMOHHOM CYIIHOCTH MEH/ICJIICEBCKOUN U
COBpPEMEHHOU (POPMYITUPOBOK MEPUOTUICCKOTO
3akoHa JI. 1. MenneneeBa. O0bsacHeHNE (PU3NIECKOTO
CMBICJIa CHUMBOJIUKH TIEPHOINYSCKON TaOINIIBI
xuMu4deckux 3yemMenToB /. M. MenneneeBa (HoMepoB
AJIEMEHTa, IePUOoia, TPYIIbl) U YCTAHOBKA MPUUYUHHO-
CJICJICTBEHHOM CBS3H MEXAY CTPOCHHEM aTOMa U
3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX HMH BEIIESCTB B IEPHOAaX U TPYyMIIaXx.
XapaKkTepHCTHKA SJIEMEHTOB MaJIbIX U OOJIBIIIAX
MIEPHOJIO0B MO UX MOJ0XKEHUIO B [lepuoanieckon
cucteme /1. 1. Meneneena




OcHoOBHBIC TEOPUH
XUMHHI

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XMMMUYECKUX
BEILECTB OT CTPOEHUS aTOMOB 00pa3yIOIMNX UX
XUMHUYECKHUX JJIEMEHTOB. XapaKTEPUCTUKA
Ba)XHEHIIIMX THUIIOB XMMHUUYECKHUX CBS3€H U OTHO-
CUTEJbHOCTHU ATOM TUIOJIOTHHU.

OOBsACHEHNE 3aBUCUMOCTH CBOMCTB BEIIICCTB OT UX
COCTaBa U CTPOCHUS KPUCTAIUINYECKUX PELIETOK.
DopMyJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHN
BJIEKTPOIUTUYECKON TUCCOLIMALIMU 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, CTPOCHHUsI, CBOMCTB,
MOJIyYEHUS U IPUMEHEHHUS BaXKHENUIINX HEMETAIIJIOB
(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€BOJIOPOIOB (a1KAHOB, [IUKIOATKAHOB, 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, aJbACTUIOB ((OPMATBIAETHIOB U
areTanb/eruaa), KeTOHOB (alleToHa), KapOOHOBBIX
KHUCJIOT (YKCYCHOM KHUCIIOTBI, 1711 €CTECTBEHHO-
HAYYHOTO TIPODUIIS IPEACTABUTENCH IPYTUX KIACCOB
KHCJIOT), MOHOCaXapua0B (TJIFOKO3bI), TUCAXapHIOB
(caxapo3bl), moJiMcaxapuaoB (Kpaxmana u
TIEJUTIONIO3bI ), aHWJIMHA, AaMUHOKHUCIIOT, OCJIKOB,
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 OTPaXCHUE COCTaBa

PTHUX COSIMHEHUN C TOMOIIBI0 XUMUUYECKUX (POPMYIL.




OTpaxkeHrue XUMHYECKUX NPOLIECCOB C MOMOIIBIO
YPaBHEHUN XUMUYECKUX PEAKLIUHI

XUMHYECKHUE
peakuuu

OOBsiICHEHUE CYLTHOCTH XUMHUYECKHUX ITPOLIECCOB.
Knaccudukanus XuMHYECKUX peaKIuil 0 pa3IuyHbIM
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
TUIIOJIOTUH pEaKUUi ISl HEOPTaHUYECKOHN U
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 MOJIOKEHHS] XUMUYECKOTO PABHOBECHSI OT
a3TUYHBIX (PAKTOPOB

XUMHYECKUN
IKCHEPUMEHT

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

XuMuueckas
uHpopManus

[IpoBeeHrE CAaMOCTOATEIHLHOIO MOUCKA XMMUUECKOM
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 Pa3IMIHBIX (hopMax

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
cojep:KaHue

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

OmnpeneneHre BO3MOXHOCTEH MPOTEKAHUS XUMUIECKUX
MPEBPAIEHUN B PA3TUYHBIX YCIOBUSX.

Co0uroieHre MpaBUIT YKOJIOTUIECKU TPAMOTHOTO
MMOBEJCHUS B OKPYKAIOIIEH CpeJie.

OreHKa BIUSHASI XUMHYECKOTO 3arps3HEHUS

OKPYKAIOIIEN CPeJIbl HA OPraHU3M YEJIOBEKA U APYrue




KUBble Opranu3mMbl. CoOioieHre nmpaBui 0€30MacHOro
oOpareHus C TOPIOYUMHU ¥ TOKCUIHBIMU BEIIECTBAMH,
nabopaTtopHbiM 000opyaoBanueM. [loaroroBka
pPAcTBOPOB 3a/IaHHOM KOHIIEHTPAILlUU B OBITY U Ha TIPO-
M3BOJICTBE.

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.



Kontpoabnas padora Ne2
Bapwuanr — 1.

1.Onpenenure MoJeKyJIsapHYIO (opmyay BemiectBa, coaepxkamiero 80% menu u 20%
KHCIIOpOAa.
2.Hanumute ypaBHEHUS pEaKUUH, MPU IOMOIIM KOTOPHIX MOKHO OCYIIECTBUTH
CJIEIyIOIINE MPEBPALLEHUS:
Zn(OH)2 — ZnS0O4 — ZnCI2 — Zn(OH)2 — K2ZnO2.
3.Kakumu cnoco6amu MOXKHO MONY4YUTh KapOoHAT Kanpuusa? Hamummre ypaBHeHUs
BO3MOXKHBIX PEAKIUH.

4.Kak MOXHO OIIPCACINTD HAJIMIHC KUCIIOPOAa B ITPOAYKTAX MMUTAHUA?

Bapuanr - 2.
1.Kakoe BemiecTBo uMeeT B CBOEM cocTaBe 75% yriepoaa u 25% Bogopoaa?
2.Hanumure ypaBHEHUsS pEakKlMii, MPU TOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
CIEAYIOIINE NPEBPAIICHUS:
KCl - KNO3 - K2S04 — KOH - KAIO2.
3.Kakumu crnocobamMu MOXHO TMOJYYUTh OKCHZ Kajiblus? Hanumwure ypaBHeHUA
BO3MOJKHBIX PEaKIIHA.

4.Kakoe 3Haue€HHE UMEET KapOOHAT Kbl B IIpupoie?



Konrpoubnas padora Ne3
Bapwuant — 1.

|.Hanumure ypaBHEHUs peakuil, NPy MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
CJIEIyIOIINE MPEBPALLECHUS
Fe — FeSO4 — Fe(OH)2 — FeO — Fe.
2.CKOJBKO TPaMMOB Ocajika 00pa3yercs, eciu K M30bITKY KapOOHaTa HaTpusl MPUIHUTh
104r 20% pactBOpa xsopuaa 6apus?
3.Kakue ¢usnueckue cBoiicTBa *eyne3a 0COOCHHO LIEHHBI ISl €ro MCIOJb30BaHUS B
TEXHUKE?
4.IlpuBenure KOHKPETHbIE MPUMEpPHI MPUMEHEHUs cephl, Gocdopa, Xxiopa, yriepoia,

a30Ta.

Bapuant - 2.
|.HanmumuTe ypaBHEHMS peakiuid, MpU TOMOIIM KOTOPHIX MOKHO OCYIIECTBUTH
CJIEYIOLINE TTPEBPAILICHUS:
Al— AICI3 — AI(OH)3 - Al203 — AL
2.CKoJIbKO TpaMMOB ocajika oOpasyeTrcsi, eclii K M30bITKYy HUTpaTa cepedpa MpUIuTh
100r 25% consHO# KUCIIOTHI?
3.Kakue criaBbl Bbl 3HAETE, T/1€ OHU IPUMEHSIOTCSA?

4.B kakux 00JIaCTSIX MPUMEHSIOTCS TaJIOTeHbI?

Kpurepuu oueHuBaHus:

Ha BrinmoniHeHue 3a/1aHust OTBOAUTCS 45 MUHYT.

Pabota cocTout u3 4 3agaHui.

OrneHka «5» BBICTABIISECTCS B TOM ClIy4dae, €CJIM BEPHO BBITIOJTHEHBI BCE 3a/I1aHUS;
Ouenka «4» BBICTABISAETCS, €CIIU BEpHBI 1-3 3a1anus;

Ouenka «3» BBICTAaBISAETCS, €Clid BRIMOJIHEHO 50% paboThI;

OneHka «2» BBICTaBIISIETCS, €CIU BbINOJIHEHO MeHee 50% paboThl.



IIpumepHsbIe TeMBI pedepaTos.

buorexHonorus u reHHas uHxxeHepus — rexsosiorun XXI Beka.
Kuznb u nesareabHocts .M. Menaeneena.

«IlepuoanueckoMy 3aKoHY OyJlylllee HE TPO3UT PA3PYIICHHUEM . ...
PacTtBOpBI BOKpYT Hac.

Bona kak peareHT u Kak cpena Ui XUMUYECKOro Ipolecca.
CepHas KHCIIOTa — «XJI€0 XUMUYECKOU MPOMBILIUIEHHOCTH Y.
IToBapeHHast COJIb KAK XUMUYECKOE CBIPHE.

9J'I€KTpOJII/IS PacTBOPOB 3JICKTPOJIUTOB.

A S AR U o S e

DJIIEKTPOIN3 pacIlyIaBOB JIEKTPOJIUTOB.

10.IlpakTrueckoe MpUMEHEHHE AIEKTPOoJn3a: padUHUPOBAHHUE, raIbBAHOIUIACTHKA,
rajbBaHOCTETHUA.

11.UcTopus nojiydyeHus: ¥ MPOU3BOJICTBA ATFOMUHMUSL.

12.251eKTpOAUTHYECKOE MOTyYeHNEe U pAQUHUPOBAHUE MEJIH.

13.PoJib METAIJIOB B UCTOPHUH YETIOBEYECKON LIUBUIIU3AIUU.

14.VcTopust 0Te4eCTBEHHOM YEPHON METAJUTYPTUH.

15.Uctopust OTe4eCTBEHHOM LIBETHOW METAJLITyPTUH.

16.CoBpeMEeHHOE METAILTYPTUMYECKOE TTPOU3BOCTBO.

1'7.Posib M€TaJI0B M CIUIABOB B HAYYHO-TEXHUYECKOM ITPOrpeECCE.

18.Koppo3ust MeTajIoB U CrIOCOOBI 3aIIUTHI OT KOPPO3HUH.

19. Xumust MmeTaioB B Moeil mpodecCHOHATBHOM eI TeTbHOCTH.

20. XuMus HEMETAILIOB B MO€H MpodecCHOHATBHON NeATEIbHOCTH.



PEKOMEHAYEMAS JIMTEPATYPA

s cTyneHToB

Tabpuenan O.C, Ocmpoymos HU.I. Xumus nnga npodeccuid M cCrelHalIbHOCTEH
TEXHHYECKOTO TPODHIIS: YICOHUK IS CTYA. YUpeKACHUHN cpea.pod. oOpa3oBaHUs. —
M., 2019.

Tabpuenan O.C, Ocmpoymos U.I"., Ocmpoymosa E.E. u op. Xumus ajist npodeccuit u
CHEIUATBHOCTCH ECTECTBEHHO-HAYYHOTO MPOGUIL: YICOHHK I CTYH. YUPEKIACHUH
cpea.npod. obpazoBanus. — M., 2019.

Labpuensn O.C., Ocmpoymos H.I. Xumus nns npodeccuii M CrenuaibHOCTEH
COIIMAJIEHO- DKOHOMHYECKOTO W TyMaHUTapHOro mnpodwuiiel: y4eOHMK s CTYI.
yapexaeHui cpes.npod. oopazosanus. — M., 2019.

L'abpuenan O.C., Ocmpoymos U.I., Cnaokos C.A., /lopogheesa H .M. TlpakTukym:
y4de0.1mocodue sl CTy. yupexkaeHui cpe. npod. oopasosanus. — M., 2019.

I'abpuensan O.C., Ocmpoymos U.I"., Craorxos C.A. Xumusi: mocodue s moAroTOBKH
Kk EI'D: yue6.mocobue st cTya. yupexkaeHui cpes. mpod. oopazoanus. — M., 2019.

Tabpuenan O.C, Jlvicosa I'.I'. Xumusi. TecTsl, 3a1a4M U yIIpaKHEHH: yueO.mmocodue
JUTSL CTYJI. YApeXIeHUM cpen. nmpod. odpazoBanus. — M., 2019.

Epoxun IO.M., Kosanesa H.b. Xumus nias nupodeccuidi W CHElUaTbHOCTEH
TEXHHYECKOTO M €CTECTBEHHO-HAyYHOTO Tpoduiieli: yueOHUK ISl CTYH. YUPEKICHUMN
cpen.npod. obpazoBanus. — M., 2019.

Epoxun FO.M. Xumusi: 3a1aun U yOpaKHEHHS: yue0.110co0ue I CTy. YIPEKISHUN
cpen. mpod. oopazoBanus. — M., 2019.

Epoxun FO.M. COOpHHK TECTOBBIX 3aJaHWUN TO XUMHUHU: ydeO.nmocoOue s CTY/I.
yapexaeHuit cpen. mpod. oopazoBanms. — M., 2019.

Epoxun IO.M, Kosanesa H.b. Xumus s mnpodeccuidi W CHEIUATbHOCTEH
TEXHUYECKOro Mnpoduiia. DIEKTPOHHBIA yueOHO-METOJUYECKU KoMmIuiekc. — M.,

2019.



Cnaoxos C. A, Ocmpoymos U.I., I'abpuensn O.C, Jlykvsanosa H.H. Xumus s
npodeccuii U CHerualbHOCTEN TEXHUYECKOro Mpoduiis. DJIEKTPOHHOE MPUIIOKEHUE
(37IeKTpOHHOE y4eOHOE M3JIaHKe) JJIsl CTYIl. YUpexkIeHu cpen.npod. oopa3soBaHusd. —

M., 2019.

s npenoxaBaTesist

®enepanbHblii 3ak0H 0T 29.11.2012 Ne 273-03 «O06 oOpazoBanuu B Poccuiickoit
denepaunumny.

[Ipuka3 MunucrepctBa oOpazoBanus u Hayku PO or 17.05.2012 Ne 413 «O06
yTBEpKJIEHUU  (hellepallbHOIO0 TOCYAapCTBEHHOIO  00pa3oBaTeNIbHOIO  CTaHJapTa
cpeaHero (IoJIHOT0) 00IIero 00pa3oBaHuUs .

[Ipuka3 MunucrepctBa oOpazoBanust u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHnn wu3MmeHeHud B [Ipuka3 MunucrepctBa oOpazoBanuss W Hayku PO ot
17.05.2012 Ne 413 "OO6 ytBepxaeHuu (eaepaqbHOrO0  TOCYIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHAapTa CpeaHero (IMOJTHOT0) 00IIero oopa3oBaHus .

[Tucemo JlemaprameHTa rocyJapCTBEHHOM MOJMTUKHU B chepe MOArOTOBKU paboymx
kaapoB u 1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «Pexkomenmaruu 1mo
OpraHu3alliyd TMOJYy4YeHUs cpeaHero oobmiero oOpa3oBaHUS B TIpelesiax OCBOCHUS
00pa3oBaTeIbHBIX MPOrPaMM CpeaHero MnpodecCHOHAIBHOTO 00pa3oBaHUS Ha Oase
OCHOBHOTO  o0miero oOpa3oBaHuss ¢  ydeToM TpeOoBaHMil  (peaepaibHBIX
rOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB U TMOJy4daeMoil mpodeccuu Wiu
CHELMATIBHOCTU CPEIHEr0 NpOodeCcCHOHATBLHOIO 00pa30BaHUMY.

Tabpuenan O.C., Jlvicosa ['.I. Xumusi: KHATA AJIA TPENOJaBaTeNsi: y4e0.-METOI.
nmocobue. — M., 2012.

Tabpuenan O.C. u op. Xumus st podeccuii U CHeUalIbHOCTEH TEXHUYECKOTO

npouiis (AMEKTPOHHOE TPUITOKECHHE).

HHTEPHET-PeCcypChI

www.pvg.mk.ru(onumnuana «[Tokopu BopoOGbeBbI TOpbI»).

www.hemi.wallst.ru(O6pa3oBaTenbHbIN CAaUT IS MIKOJIBHUKOB «XUMUSD).

www.alhimikov.net(O6pa3oBaTesbHbINA CAUT AJI MIKOJIbHUKOB)




www.chem.msu.su(3aeKkTpoHHast OMOIMOTEKA IO XMMUH). WwW.enauki.ru(MHTEpHET-

u3nanue s yuuteneh « EctecTBeHHbIE HAYKU»). www. september.ru(MeTonnueckas

ra3era «llepBoe ceHTA0ps»). www.hvsh.ru(kypHasl « XuMUs B IIKOJE).

www.hij.ru(kypHan «XUMHUS U KU3HBY).

www.chemistry-chemists.com(3JIeKTpOHHBIHN KypHaJI « XUMUKH U XUMUSD.

KAJIEHJIAPHO-TEMATUYECKWH IIJIAH IO JTUCIUILINHE
«XHUMHUSA» - 1 KYPC 311,411, rpynnsl

N3 Hux Camoc- | /laTa

TOsITe- | Mpo-

Ne | HaumenoBanwue paznenoB u TeM | Bcero JIII3, 4 | Kourpous- | TbHAS | Beje-

n/n 4acoB Has pabota, | HUs
pabora, u 1

1 | Beenenue. 2 1
2 Ctpoenne aToma. 2 1
2.1 | ATOM- CJIO’KHASI YACTHIIA. 2 1
3 | Ileppoauyeckuii 3aKOH U 6 3

nepuoanYecKasi CHCTeMA
XHMHYECKHUX 3JIEMEHTOB
JA.M.MeHnpesieeBa U CTpOeHUE
aToma




3.1-

4.1
4.2

[Tepuonnueckuit 3aK0H
J.1.Menneneena.
Ctpoenue aroma.
Oco0OEeHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK
aTOMOB.

[Tepunonnueckuit 3aK0H U
MEPUOINYECKas CUCTEMA
XUMHUYECKHUX JIEMEHTOB
JI..MenneneeBa B CBETE
YYEHUS O CTPOCHUU aTOMA.
3HaYEHHE 3aKOHA I pa3BUTHS
HayKH.

Crtpoenne BemecTna.

4.1-

4.2

HMonHast xuMu4deckasi CBs3b.
KoBaneHnTHas XxuMu4decKkasi CBs3b.

MeTtammueckas CBI3b.
Bopoponnas cBs3b

Hoanmepsl

5.1

Opranunueckue 1 HEOPraHUYECKUE
MOJIUMEPBI.




JlucnepcHbie CHCTEMBI.

6.1 | IloHsaTue o gUCHEPCHBIX
CHUCTEMAX.

7 XuMH4YecKHre peakimuu.

7.1 | Knaccudukamus XUuMUYECKUX
pEaKIUH.

7.2 | Xumudeckoe paBHOBECHE

7.3
HNonHble peakiii U ypaBHEHUS

8 | PacTBOpBI.

8.1 | Teopus 3neKTpOAUTUYECKON
JACCOLIMALINH.

8.2 | Homsrue o pacTBOpax.

8.3

I'mpponus conen




9 OKHCJINTEIBLHO- 6
BOCCTAHOBUTE/IbHbIE PEAKINH.
9.1 | OBP u ux kinaccuukanus 2
9.2 | Dnexkrponus 2
9.3 | OBP nepmanranara kanus . 2
10 | Knaccudukanus BemecTn 6
10.1 | Knaccuduxaus HeOpraHU4eckux | 2
BEILIECTB.
10.2 | Meranns 2
103 HemeTtananel 2
11 | OcHoBHBIE KJIACCHI 6
HEOPTraHUYeCKHUX U
OpPraHM4YeCKMX COeIMHECHHH.
11.1 | BomopoaHsie coefuHEHUS 2
HEMETAaJIOB.
11.2 | Kucnotsl .OcHOBaHHS. 2
11.3 | Conn. 2
12 | Xumus s 3J1eMeHTOB 6
12.1 | Oc pJIEMEHTHI. 2
12.2 | II» ameMeHThI 2
12.3 | 1> aneMeHThI 2
13 | Xumus B )KH3HH 001IeCTBA 2




13.1 | Xumus u npou3BOJICTBO. 2

14 | BeeneHue B OpraHUYECKYIO 2
XUMUIO

15 | CrpoeHue opraHM4ecKnx 4
COeIUHEHMH.

15.1 | Teopus cTpoeHHs] OPraHUYECKUX | 2
COCIMHEHUMH.

15.2 OOGHapyxeHue yriaepojaa u 2
BOJIOPOJIA B OPT. COEIMHEHHUSIX.

16 | IlpenenbHble YriieBOAOPOAbI. 4

16.1 | AnkaHsbl. 2

16.2 | ITonyueHne MeTaHa U U3y4YEHUE
€ro CBOMCTB.

17 | OTHaeHOBBIE H JHEHOBLIE 4
YIJ1€BOAOPO/BI.

17.1 | AnkeHbl. JIueHbI. 2

17.2 | Ilony4yeHue u u3y4eHUe CBOMCTB 2
ATUJICHA.

18 | AueTrwieHoBble yrieBoaopoabl. |4

18.1 | AIKUHBL. 2

18.2 | [lony4yeHue aneruiieHa u 2
M3y4YE€HHUE €r0 CBOWCTB.

19 | ApomaTruyeckue yriesoaopoabl. | 4

19.1 | Apensi. 2

19.2 | CoiicTBa GeH3o01a. 2

20 | IIpupoaHble yrijieBo0OpPOAbI. 2

20.1 | Hedts 1 HEDTETTPOTYKTHI. 2

21 | I'mapokcujbHbIE COeTUHEHUS. 6




21.1 | CriupTel. 4
21.2 | U3yueHne CBOMCTB CIIUPTOB. 2
22 | Aubaeruabl 4 KETOHBI. 4
22.1 | Pag anberuioB ¥ KETOHOB. 2
22.2 | CBOMCTBA AIBACTUAOB U KETOHOB. | 2
23 | Kap0oHoOBbI€ KHCJIOTHI. 6
23.1 | Psn kapOOHOBBIX KUCIIOT. 2
23.2 | Ddupsl. 2
23.3 | XKupsL. 2
24 | YraeBoabl. 4
24.1 | Caxapunsl. 2
24.2 | KauecTBEHHBIE pEAKLIUH HA 2
YTJIEBOBI.
25 | AMunbl. beakmn. 4
25.1 | AMUHBI U aMUHOKHUCIIOTHI. 2
25.2 | benku. 2
26 | Azorcoaep:xamue 4
reTepounKJINYecKue
coeqnHeHusi. buonornyecku
AKTHBHbIE COeIMHEHMNS.
26.1 | HyknenHOBBIE KUCIOTHI. 2
26.2 | ®epMeHTHI,BUTAMUHBI,TOPMOHBI.

Hroro: 108 gacos, 30 JIII3.
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