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HopMaTuBHYIO TIpaBOBYIO OCHOBY NpOrpaMMbl MO yueOHOW aucnumuinHe «Pycckuit
A3BIK» COCTABJISIOT CJIEAYIOIINE JOKYMEHTBI:

- ®enepanpHbiii 3akoH OT 29.12.2012 1. Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit
Denepannny (1anee — GenepanbHbIN 3aKOH 00 00pa30BaHUN);

- mnpukaz MunoOpHayku Poccu ot 17.05.2012 1. Ne 413 «OO0 yTBepxkIeHHH
denepanbHOrO CTaHIApPTa CpeIHero oOImero oOpa3oBaHUsS» (3apErHCTPUPOBaH B MUHIOCTE
Poccun 07.06.2012 1. Ne 24480) (manee — ®I'OC COO);,

- mnpuka3 MunnpocBemenuss Poccun ot 28.08.2020 r. Ne 442 «O06 yTBepKIeHUH
[Topsinka opraHu3alMM U OCYILIECTBJIEHHUsS OOpa30BaTENIbHON JEATENBHOCTH [0 OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOTPaMMaM — 00pa30BaTEIbHBIM MpOrpaMMaM Ha4daJlbHOTO OOIIEro,
OCHOBHOTO OOIIETr0 M CpeAHero olIiero oopa3oBaHus» (3apeructpupoBan B Munrocte Poccun
06.10.2020 1. Ne 60252);

- mpuka3z Munnpocsemenuss Poccum ot 24.08.2022 1. Ne 762 «O06 yTBepKIeHUH
[lopsinka  opraHM3anuuM M OCYUIECTBJIEHUS ~ 0oOpa3oBaTENbHOM  JNEATEIBHOCTH IO
00pa3oBaTeNbHbIM nporpamMmmam CpeIHero npodeccnoHanIbHOrO o0pa3oBaHUs»
(3apeructpupoBasn 21.09.2022 r. Ne 70167) (Bctynaer B cuiy ¢ 01.03.2023 r.);

- npuka3 Munnpocseuienus Poccun ot 23.11.2022 r. Ne 1014 «O0 yTBepxaeHuH ¢enepaabHoi
00pa3oBaTeNbHON MPOTpaMMBbl CPeTHEr0 00IIero 00pa3oBaHus» (3aperucTpupoBaHO B MuHIOCTE
Poccun 22.12.2022 1. Ne 71763)

Opranuzanus-pa3paboTuuk: rocyIapcTBEHHOE OF0KETHOE yUpekIeHue KammHuHrpackoi
obnactu mpodeccruoHalibHast o0pa3oBaTenbHas opranuzanus «Kosiemk MexaTpoHUKY U
MUIIEBON UHAYCTPUN»

Pazpabotuuk:

[TepeboeBa Harammst Hukonaesna

PexomMmeHmoBaHO / //
/ o
Meromucr I'BY Kanuuunrpaackoit obiaactu II00 /{“5/52; $ E.A. HuxomnaeBa

«Komnemx MEXATPOHUKHU U ITUIICBOU HHAYCTPHHY 01 mrons 2023 roma
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma  y4eOHOW  JIUCHMIUIMHBI  SIBJSETCS  YacThlO  OCHOBHOM
npodecCHOHAIBHOM 00pa30BaTeIbHONM IPOrpaMMbl TOJATOTOBKH CHECIIUATHUCTOB
CPEIHEr0 3BEHAa B COOTBETCTBMM C (eAepaibHBIMH TOCYJIapCTBEHHBIMU
oOpa3zoBaTeILHBIMU CTaHJAAPTaAMHU CPEIHETO NMpodeccHoHaIbHOro 00pa3oBaHus IO
crienmanbHocT 43.01.09 IToBap, koHAUTED.

[Iporpamma 00meoOpa3oBaTeIbHON  yIEOHONH — TUCIUTIIMHBI  « XHMUSD)
npeIHa3HayeHa Uil HW3ydeHUus B NPOo(ecCHOHANBHBIX — 00pa30BaTEIIbHBIX
OpraHu3alugX, Peau3yIoMUX 00pa30BaTEIbHYI MHPOrPaMMYy CPEIHEro OOIIEro
oOpa3oBaHMsS B  IIpejaellax  OCBOCHHUS  OCHOBHOHM  Mpo(decCHOHAILHOM
obpazoBatenpHoit porpammbel CITIO (OITOIT CIIO) Ha 6a3e OCHOBHOIO OOIIETO
oOpa3oBaHMsI TMPHU TOATOTOBKE KBaTU(PUIIMPOBAHHBIX pPAa0OUYMX, CIYXKAIIUX |
CICIIMAIIUCTOB CPETHETO 3BCHA.

[Iporpamma yueOHON AMCUMIUIMHBI «XUMUS»  pa3paboTaHa Ha OCHOBE
dbenepaabHOro rocy1apCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEIHETO OOIIETo
oOpa3zoBaHus, YTBEPKICHHOTO MprukazoM MunoopHayku Poccun ot 17.05.2012 Ne
413; na ocHoBe [IpumepHOll mporpamMmbl 00I1I€00pa30BATEILHON JAUCIUIIIINHBI
«Xumusi» s npodeCcCHOHANBHBIX  00pa3oBaTENbHBIX  OpPraHHU3alluy,
pekomeH0BaHHON DenepanbHbIM TOCYJaPCTBEHHBIM aBTOHOMHBIM YUPEKIECHUEM

"®enepalbHBIH UHCTUTYT pa3BUTHsL oOpazoBaHus", mpoTokod Ne 3 ot 21 urons
2015 .

[Iporpamma MOKET MCIOJIB30BAThCA JAPYTUMU  TPOQPECCHOHATBLHBIMU
oOpa3oBaTeIbHBIMUA  OpraHU3alUsSMH,  PEATU3YIOIUMHU  00pa30BaTEIbHYIO
nporpaMMmy cpeHero ooOiiero oOpa3oBaHUsI B Tpejeiax OCBOCHHUSI OCHOBHOM
npodeccuoHanbHONM 00pa3oBarenbHOl mporpammbl CIIO Ha 06a3e OCHOBHOTO
oOmiero oOpa3oBaHus; MPOrPaMMbl MOJITOTOBKH KBATU(UIIMPOBAHHBIX PaOOYMX,
CIy’)KallluX; MpOorpaMMbl MOATOTOBKHM crnenuaiuctoB cpeanero 3BeHa (ITITKPC,
[TIICC3).

Copnepxanue mOporpamMMbl  «XHUMUSD HANpaBJICHO Ha JOCTHUKECHUE
CHEAYIOIINX LIEJEH:
e (QopMupoBaHWE Yy OOYYalONIUXCS YMEHUS OIEHWBaTh 3HAYUMOCTH
XMMHWYECKOTO 3HAHMS ISl KaXK0TO YEIIOBEKA;

e (¢dopmMupoBaHHE Y OOYYAIOUIUXCS IIEJIOCTHOTO MPEACTABICHUS O MHUPE U
pOJIM XUMUU B CO3JIaHUM COBPEMEHHON E€CTECTBEHHO - HAyYHON KapTUHBI
MHUpa; TIOKa3aTh HEOOXOAUMOCTh W3YyUYCHUS XUMUU IS OOBSICHEHUS
SIBJICHUI, HAOJTIOJJaeMbIX B KU3HH;

® pa3BUTHE y 00YUYaAIOIMUXCS YMEHUN pa3auvarh (PakThl M OIICHKH, CPABHUBATH
OLICHOYHBIC BBIBOJBI, BUJETh HUX CBA3b C KPUTEPUSIMU OLICHOK U CBA3b



KPUTEPUEB C OMPEACICHHOW CHUCTEMOW LEHHOCTEH, (OpMyIUpOBaTh WU
00OCHOBBIBaTh COOCTBEHHYO MTO3ULIUIO;

e npuobpereHrHe OOYy4YalOIMUMUCS ONbITa Pa3HOOOPA3HOW JESITENbHOCTH,
MO3HAHUS U CAMOIIO3HAHUS;, KIIOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE
3HAQUYEHHE JUIsl Ppa3IMYHBIX BHUJOB JIECSITEIIBHOCTH (HABBIKOB PEIICHUS
npo6JieM, IPUHATHA PEIICHUN, TOUCKA, aHaIu3a U 00pabOTKU MH(POPMAIIH,
KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHHIA, COTPYIHUYECTBA);

e mnpuoOpeTeHrne OOy4YaIOIMMUCS 3HAHUN MO TEXHHUKE O€30MacHOCTH MpHU
paboTe C XUMHUYECKUMH pPEaKTHBaMH, JTaOOpPaTOpPHBIM OO0OpYJAOBaHUEM.
Pa3BuTue TakMX KadyecTB JMYHOCTH 4YEJIOBEKa, KaK BHUMATEIbHOCTD,
OTBETCTBEHHOCTb, = OCTOPOXKHOCTb,  aKKypaTHOCTb,  OEpexIIMBOCTb,
JUCHUIUIMHUPOBAHHOCTh TPU  IMPOBEIEHUU OSKCIEPUMEHTa B  XOJE
71a00paTOPHBIX 3aHATUH.

e (opmupoBaHME Yy YyyalMXCid IO3HABATEIBHOTO HHTEpEca K XHUMHH,
UCCJIEIOBATENLCKUM M 3KCIIEPUMEHTAIbHBIM padoTaM, MyTEM MNPOBEACHUS
MPOCTEUIINX JJAOOPATOPHBIX UCCIEAOBAHUI C XUMHUYECKHUMH BEIIECTBAMU

MECTO YYEBHOM JUCHUIIJIMHBI B YYEBHOM IIJIAHE
yueOHasi MUCHUIUIMHA «XUMHS» SBISETCS Y4€OHBIM MPEAMETOM 00s3aTeIbHOU
npeametHor obnactu  «OOmectBeHHble Haykuw» DOI'OC  cpennero o0011ero
oOpa3oBaHuUs. YyebHast  AWCIHUIUIMHA «XuMmus» M3y4aercs B
obmeo6pazoBarenbHoM 1ukie yueoHoro miana OIIOIT CITIO na 6a3e 0CHOBHOTO

oO1iero oOpazoBaHusi ¢ mojiydeHueM cpeanero obuiero obpazoanus (ITITKPC,
[TI1CC3).

2. PE3YJIBTATBI OCBOEHUWS YUYEBHOM JJUCHUATLIAHBI

OcBoeHue cojep:kaHusi y4eOHOW JAUCHUILIMHBI «XHMHS» oOecne4ynBaeT
JOCTUKEHHE CTYIeHTAMHU CJIeAyIOIIHNX Pe3yJbTaToB:
* TUYHOCHHBIX:

-4yBCTBO TOPJOCTH H YBAXEHUSI K HUCTOPUA M  JIOCTHKCHUSIM
OTCUECTBCHHONW XWUMHWYECKOH HAyKHW,; XHWMHUYCCKH TPaMOTHOE IIOBEICHHE B
poeCCUOHANIEHON NIEATEIbHOCTH M B OBITY NMPU OOpalICHHH ¢ XHUMHYCCKUMHU
BEIIECTBAMH, MaTepHUaJIaMH | MPOIIECCaMHU;

-TOTOBHOCTH K MPOJOHKCHUIO 00pa30BaHUs M TIOBBIIICHUS KBATU(DUKAITUN
B M30paHHON TIPO(ECCHOHATBFHON NESITETbHOCTH U 0OBbEKTUBHOE OCO3HAHHE POJIU
XUMUYECKUX KOMIIETEHITUN B ATOM;

-YMEHHE HCTOJIB30BaTh JOCTHKEHUS COBPEMEHHOW XUMHUUYECKOW HAYKH U
XUMUYECKUX TEXHOJOTUW JUIsl TIOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM eITeTbHOCTH,

* MemanpeomMemHulx.

-MCTIOJIb30BAHUE PA3IMYHBIX BUJOB TO3HABATEIBHON EATEIBHOCTH U
OCHOBHBIX MHTEIUICKTYAIbHBIX Omepanuii (IOCTaHOBKH 3a/1a4yu, (GopMyIHpOBaHUS
THIOTE3, AaHaJlM3a W CHUHTE3a, CpaBHEHHs, OOOOIIEHWs, CHUCTEMATH3AIHH,
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BBISIBIICHUS MPUYUHHO-CIEACTBEHHBIX CBSI3€H, MOMCKa AHAJIOTOB,
dbopMyIMpoBaHMsT BBIBOJOB) JUIsl PEHICHHS MOCTABJICHHOM 3ajaud, NPUMEHEHHE
OCHOBHBIX METOJIOB TO3HAHUs (HAOIIOJEHUS, HAYYHOTO OHKCIIEPUMEHTA) s
U3YYEHUS! PA3JIMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOJIMMOCTh CTAIKUBATHCS B MpodeccuoHanbHOM cdepe;

-MCIIOJIb30BAHUE PA3IMYHBIX HCTOYHHMKOB IJSl MOJYYEHUS XUMHUUYECKOU
uH(popMaIuU, YMEHHE OILICHUTh €€ JOCTOBEPHOCTH I JIOCTHXKEHHS XOPOIIUX
pe3ynbTaToOB B MpodhecCHOHATBHOU cdepe;

* nPEOMEmHDbIX.

- c(OpMHUPOBAHHOCTh TPEICTABICHUNA O MECTe XUMHUU B COBPEMCHHOU
HAyYHOW KapTUHE MUPA; TOHUMAHHUE POJIM XUMUHU B (DOPMHUPOBAHUM KPYro3opa u
(GYHKIIMOHATBLHOM TPAaMOTHOCTHU YEJIOBEKA JIJI PEUICHUs MPAKTUYECKUX 3a]1a4;

- BJIaJICHHE OCHOBOIIOJATalOIMMHU XUMUUYECKUMU TOHSATUSIMU, TEOPHUSIMH,
3aKOHAMH ¥  3aKOHOMEPHOCTSIMHU; YBEPEHHOE [OJb30BAaHUE XHUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOT'O MO3HAHMSI, UCIOJIb3YEMBIMU
B XUMHUU: HAOJIOJEHUEM, OMHCAaHUEM, H3MEPEHUEM, DKCIIEPUMEHTOM; YMEHHE
00pabaTbIiBaTh, OOBICHATH PE3YJIbTAThl MPOBEJACHHBIX OMBITOB M JIENIaTh BBIBO/IBI,
TOTOBHOCTh M CIHOCOOHOCTh MPUMEHATh METOJbl TO3HAHHMS TMPU PpEHICHUU
MPAKTUYECKUX 33]1a4;

- c(OpMHUPOBAHHOCTb YMEHHUSI JlaBaTh KOJIMUYECTBEHHBIE OIEHKU U
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPABHEHUSIM;

-BJaJICHUE TIpaBUJIaMU TEXHUKU O€30MacHOCTH MPU HCIOJIb30BaHUU
XUMHUYECKUX BEIIECTB;

- chOpMUPOBAHHOCTh COOCTBEHHOM TO3UIIMM TO OTHOUIEHUIO K
XUMHUUYECKON MH(OpMaLINK, MTOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.

3. COJJEPKAHUE YYEBHOM JUCIHUIIJIAHBI
BBenenue

Hayunble MeTonbl NO3HAHWS BEWIECTB W XUMHUYECKHUX SBICHUU. Poip
HKCIEPUMEHTA U TEOPUM B XUMHH. MOJEIMPOBaHUE XHUMHUYECKHUX IPOIECCOB.
3Hauenne xumuu Tpu ocBoeHun npodeccuit CIIO TexHmueckoro mpoduss
npodeCCUOHAIBHOTO 00pa30BaHus.

1. O0mast ¥ HeOpraHuvecKas XuMHUs
1.1. Ocnosnvle nonamus u 3aKOHbL XUMUU

OcHoBHBbIe mOHATHA XuMHHM. BemectBo. AtoMmM. Momnekyna. XuMHUYeCKUN
AJIEMEHT.
Annotponust. [IpocTeie u croxHbIe BemecTBa. KauecTBEHHBIN W KOJTMYECTBEHHbBIN
COCTaB
BCIIECTB. XUMHUYECKHe 3HaKU U QopMmynbl. OTHOCHTENbHBIE aTOMHAas U
MoJIeKyJsipHas Macchl. KonnuecTBo BemiecTna.
OcHoBHbIe 3aKOHBI XUMHUM. CTEXHOMETPUS. 3aKOH COXPAHEHHSI MacChl BEIIECTB.
3akoH



MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOW CTPYKTYpbl. 3aKOH ABOraapo M
CJIEICTBUS

3 Hero. PacueTHble 3aJauyM Ha HAxXO0XICHUE OTHOCUTEIBHOM MOJIEKYJIAPHOU
Macchl, ONPENEIICHHE MacCOBOM JOJIM XUMHUYECKUX DJIEMEHTOB B CJIOKHOM
BEILIECTBE.

Jemoncmpavyuu

Mopenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

Mopnenn MONEKyJ MPOCTBIX U CIOXHBIX BEIIECTB (mapoctepxkHeBblie U CTroapra-
bpurneoba).

Komutekuust poCThIX U CIOKHBIX BEIIECTB.

HexkoTopsle BemecTBa KOIU4ECTBOM | MOJIb.

Monenb MOJSIpHOTO 00beMa ra3oB.

Annotponust ¢pocdopa, KUCIOpoia, 0JIOBa.

Ilpogpunovnvie u npogeccuonanvno 3HaAUUMbBIE INEMEHMbBL COOEPHCAHUA.
AnnoTponHsle MOAU(PUKAIUHU yriepoaa (anma3s, rpadur), Kuciaopoaa (KUCIOpoa,
030H), 0J10Ba (cepoe u

oenmoe omsoBo). IloHsATHE O XMMHMUYECKOH TEXHOJOTMH, OHOTEXHOJOTMH W
HAHOTEXHOJIOTUH.

1.2. Ilepuoouueckuii 3axkon u Ilepuoouueckan cucmema xumuuecKkux
anemenmos /. H. Menodeneeea u cmpoenue amoma
IHepuoanuecknii 3akon [I. U. MenngeneeBa. Otkpeitue [[. M. MenaeneeBsim
[lepuoguueckoro 3akoHa. Ilepuonuueckuit 3akoH B QopmynupoBke . .

Menneneena.

[Tepuoauyeckas Tabnuia XMMUYECKUX AJIEMEHTOB — rpaduueckoe oToOpaxeHue
NEepPUOINYECKOro 3akoHa. CTpyKTypa MEeprUOIUYECKON TabIUIbl: Mepruoabl (Mabie
1 OOJIBIINE), TPYIIIBI (T1aBHAS U TOOOYHAS).

Cmpoenue amoma u Ilepuoouueckuii 3axkon /. U. Menoeneesa. Atom —
CIOXHasi vacTuna. Snpo (MPOTOHBI W HEWUTPOHBI) U AJIEKTPOHHAS OO0O0JIOYKA.
N3otomnsl. CTpoeHue

AJIGKTPOHHBIX O0O0JIOUEK aTOMOB 3JEMEHTOB MalblX MepuoaoB. OcobeHHoCTH
CTpOEHUS

AJIEKTPOHHBIX O0O0JIOYEK aTOMOB DJEMEHTOB OOJBIIUX TEPHOIOB (MEPEXOTHBIX
AJIEMEHTOB).

[lonsatue 00 opOurtansx. S-, p- u d-opOuTanu. DIEKTPOHHBIC KOH(UTypaIHu
aTOMOB XUMUYECKUX DJIEMEHTOB.

CoBpemeHHas dbopMynrpoBKa ITepuonnueckoro 3aKOHA. 3HaueHue
ITepuonnueckoro 3akoHa u llepuoanyeckor CUCTEMBI XUMUYECKUX JIEMEHTOB /1.
N. Menpaeneesa 1t pas-

BUTHS HAYKU Y IOHUMAHUS XUMHUYECKON KapTHUHBI MUPA.

Hemoncmpayuu

Pazmuunbie gopmer Tlepuogmueckoit cucrembl xumudeckux snaemeHtoB J[. U.
Meneneena.

Jlunamuyeckue Tabnuibl 1 MoaenupoBanus [lepunoanueckoi CucTeMsl.
DnexTpu3anms Tejl U UX B3auMOJCICTBHE.

Jlabopamopnuwiii onvim



MopenupoBanue noctpoenus [lepuoanyeckoi TaOIUIBI XUMUYECKUX SJIEMEHTOB.
Ilpogpunovnvie u npogeccuonanvho 3HauUMbIE INEMEHMbBL COOEPHCAHUA.
PannoaktuBHOCTh. MCnonb30BaHME pPagMOAKTUBHBIX H30TONOB B TEXHUYECKHUX
1ensax. PEHTTeHOBCKOE M3IIyYEHUE U €r0 UCIIOIb30BAHUE B TEXHUKE M MEIULIMHE.
MopenupoBaHue Kak
METOJ TPOTHO3UPOBAHUS CUTyallUH HA MIPOU3BOJICTBE.

1.3. Cmpoenue eewiecmea
HNonnas xummnueckas cBsi3b. KaTnoHsl, X 00pa3oBaHUE U3 aTOMOB B PE3yJIbTaTe
npolecca OKHUCIEHHsS. AHWOHBL, HX O0Opa3oBaHME W3 aTOMOB B pe3yibTaTe
mpolrecca BOCCTAaHOBIICHUA. VOHHAs CBSI3b Kak CBSI3b MEXKAY KaTUOHAMHU U
aHMOHAMHU 3a CYET NMEKTPOCTATUYECKOTO MpUTsHKeHus. Kiaccudukaius noHOB: 10
COCTaBy, 3HaKy 3apsja, HalW4yulo  rujapaTHod  oOonouku.  VoHHbIE
KpUCTauimyeckue  pemerkd. (CBOWCTBA  BEIIECTB C  HMOHHBIM  THIIOM
KPUCTALUTMYECKOUN PELIETKHU.
KoBasienTHasi xuMu4eckasi cBsi3b. MexaHu3M 00pa30BaHUsI KOBAJECHTHOM CBS3U
(OOMEHHBIN U JTOHOPHO-AKIENTOPHBIN). DIEKTPOOTpUIIaTeIbHOCTh. KoBasleHTHBIE
MOJIsIpHAsl U HEMOJIIpHAs CBsI3U. KpaTHOCTh KOBaJIEeHTHOM CBSI3U. MOJIEKYJISIpHBIE U
aTOMHBIE KpHUCTaLIM4ecKkue pemeTkd. CBOMCTBAa BEIIECTB C MOJIEKYJSIPHBIMU U
ATOMHBIMU KPUCTAINTMYECKUMU PELIETKAMMU.
Merainyeckass CBf3b. MeTaumueckass KpUCTAJUIMYECKash pelleTka U
MeTaJINYecKas
XUMHYECKas CBA3b. OU3nuecKkue CBOMCTBA METAJLIOB.
ArperaTHble COCTOSIHUSI BellleCTB M BOJAOPOAHAsl CBA3b. [Beproe, )KUIAKOE U
razoo0pa3Hoe cocTosiHMS BelecTB. llepexos BemiecTBa M3 OJHOTO arperaTHOro
COCTOSIHUS B IPYTO€.
BonoponHas cBA3b.
Yucrele BemecrBa M cMecH. lloHsatue o cmecu BemiectB. ['OMOreHHble u
reTEPOTreHHbIC
cmecu. CocraB cmeceil: 0o0ObeMHass MU MaccoBasi JOJIM KOMIIOHEHTOB CMECH,
MaccoBast J0JIs
IIPUMECEH.
JMucnepcubie cuctembl. [lonstue o aucnepcHoit cucreme. JlucnepcHas ¢aza u
nucniepcronHast cpena. Krmaccudukarmust gucnepcHblx cuctem. l[lonstue o
KOJUUIOMIHBIX CUCTEMaX.
Hemoncmpanuu
Mopenb KpUCTAIIIMYECKOW PEMIETKHU XJIOPHUAA HATPHSL.
OO6pa3ipl MUHEPAJIOB ¢ MIOHHOM KPUCTALTMYECKON PEIIeTKOM: KaJblIUTa, rajauTa.
Monenu KpUCTAITMYECKUX PEIIETOK «CYXOro JpAa» (Wiu ioaa), anmasa, rpapura
(v
KBapIa).
[Tpubops! HA KUAKUX KPUCTAILIIAX.
OOpa3Ipl pa3IMYHBIX JHUCIIEPCHBIX CHCTEM: SMYJIbCHM, CYCICH3UH, a’po30Jei,
rejaeu
Y 30JIEN.
Koarymsanus.



Cunepesuc.
Oddext Tunngans.
Jlabopamopnvie onvimaol
[IpuroroBieHue cycrneH3nu KapooHaTa Kajiblus B BOJIE.
[Tony4yeHne 3MyJIbCHM MOTOPHOI'O Maca.
O3HakoOMJIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM.
Ilpogpunovnvie u npogeccuonanvho 3HauUMble INEMEHMbBL COOEPHCAHUA.
[lonsgspHOCTE CBSI3W W TOJMAPHOCTH MOJEKynbl. KonaeHcamms. TekydecTs.
Bosronka. Kpuctammumzanus. CyOnumaruss uw  aecyOnumarus. AHOMaluu
(bU3UYEeCKUX CBOWCTB BOJIBI. JKuKue
KpUcTaJuibl. MUHEpasibl U TOPHBIE MOPOJABI KaK MPUPOJHBIE CMECU. DMYJIbCUH U
CYCIICH3UHU.
3onu (B TOM uucie aspo3oin) u reau. Koarynsmus. Cunepesuc.
1.4. Booa. Pacmeopwi. Inekmponumuueckas OUCCoOyuauus
Boaa. PacrBopnl. PacrBopenue. Boma kak pacrBopurens. PacTBopuMOCTb
BEILECTB.
HacblllleHHbIE, HEHACBHIINIEHHBIE, TMEPECHIIIEHHBIE pPAacTBOPHL.  3aBUCUMOCTH
pacTBOPUMOCTH
ra3oB, )KHJIKOCTEH U TBEPJIBIX BEUIECTB OT PA3IMYHBIX (haKTOPOB.
MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA.
DJIEKTPOJIUTHYECKAS.  JUCCONMANUS.  DJEKTPOJMUTBI W HEDJIEKTPOUTBHI.

DIIEKTPOIUTHYECKAS
aucconuanusi. MexaHu3mbl AJEKTPOIUTHYECKONM AUCCOIMALUMA JJIsl BEIECTB C
Pa3IMYHBIMU TUTIAMU XUMHUYECKOM CBSI3U. ['uapatupoBaHHbIC u

HETUIPATUPOBAaHHbIE HWOHBL.  CTENEHb  JJIEKTPOJUTHUYECKOW  AUCCOLMALWH.
CunbHble ¥ ciabble  AJeKTpoauThl.  OCHOBHBIE  TIOJOXKEHHUS  TEOPUHU
AIEKTPOJUTUYECKON  auccouuanuu. KHUCIOTh, OCHOBaHUS H COJIM  Kak
AIEKTPOJIUTBHL.

Jemoncmpayuu

PacTBOoprMOCTB BELIECTB B BOJIE.

CobOupanue razoB METOJIOM BBITECHEHUS BO/IBI.

PacTBOpeHue B Bojie CEpHOM KUCIIOTHI U COJIEM aMMOHMUS.

OO6pa3ipl KpUCTALIOTHAPATOB.

N3roroBieHne rurcoBOy MOBSI3KH.

HNcnpiTaHue pacTBOPOB  BJEKTPOJMTOB UM HEDJIEKTPOJIUTOB HA  MIPEAMET
JIACCOLUALINH.

3aBUCUMOCTh CTEIEHU JJICKTPOJIUTHUYECKOW TUCCOIMALIMN YKCYCHOM KHUCIIOTHI OT
pazbaBieHUs pacTBoOpa.

JIBMK€eHHE OKPAIICHHBIX HOHOB B 3JICKTPUUECKOM IOJIE.

[IpUroToBIiIeHNE KECTKON BOJIBI U YCTPAHEHHUE €€ )KECTKOCTHU.

HNonuTsl.

OO0pa3iel MUHEpPATBHBIX BOJ PA3JIMYHOTO HA3HAYCHUS.

Ilpakmuueckoe 3anamue

[IpuroroBnenue pacTBopa 3aJaHHON KOHLIEHTPALUK.



Ilpogunvnvie u npogheccuonanvno 3Hauumvlie 3I1EMEHMbL COOEPHCAHUAL.
PactBopenue kak Qu3NKo-XuMUYeckuil mpouecc. TernoBbie 3(PGEKTsl Mpu
PacTBOpPEHHUH.

Kpucrammornaparel. Pemenue 3amad Ha MAcCOBYHO JIOJIO PAacTBOPEHHOTO
BelecTsa. [I[puMeHenre BOJbl B TEXHUYECKUX 1esX. JKeCTKOCTh BOJIbI M CIIOCOOBI
ee ycTpaHeHus1. MUHEpaJIbHbIE BOJIBI.

L.5. Knaccughukayus neopzanuueckux coeOUHeHUuil u ux ceoicmea
Kucsaorel 1 ux cBoiicTBa. KHUCIOTHI Kak 3JMEKTPOJIUTHI, UX KiIaccuuKaius mo
pPa3IMYHBIM TNpPHU3HAKAM. XUMHYECKHME CBOMCTBA KHCIOT B CBETE€ TEOPHUH
ANEKTPOIMTUIECKON JTUCCOLIAALINHY. OcoGenHoctu B3aMMOJICUCTBUSA
KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCHOT ¢ MerauiamMu. OCHOBHBIE
CIIOCOOBI MTOTYYEHUS KUCIIOTHI.

OcHoBaHusi U UX cBoiicTBa. OCHOBaHUS KakK AJIEKTPOIUTHI, UX KiIacCU(pUKAIUSA
[0 Pa3JIMYHBIM MpPHU3HAKaM. XUMHUYECKUE CBOMCTBA OCHOBAaHUU B CBETE TEOPUU
IEKTPOJIMTUYECKON  aucconmanuu. PasnokeHue HeEpacTBOPUMBIX B BOJE
ocHOBaHUI. OCHOBHBIE CITIOCOOBI MOJIyUYE€HUSI OCHOBAHUH.

Comn m mx cpoiictBa. Comu Kak 31ekTpoiauTel. Coild cpegHue, KHCIbIE U
OCHOBHBIE.

XHUMUYECKUE CBOMCTBA COJIEH B CBETE TEOPUU IIEKTPOIMTUYECKON JUCCOLUALIUM.
CriocoObl IOJTy4eHHUsI COTIEH.

['unponus conen.

Oxkcuabl U ux cBoiictBa. CosieoOpa3yolne U HECcoJIeo0pa3yrole OKCHUbL.
OcCHOBHBIE,

aM(pOTEpHBIE U KUCIOTHBIE OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCUJA OT CTEIECHH
OKHUCJIEHHSI 00pa3yloliero ero Meramia. XUMUYECKHE CBOMCTBA OKCHJIOB.
[lomy4yeHne OKCHUIOB.

Jemoncmpayuu

B3auMopercTBre a30THOM U KOHLICHTPUPOBAHHOM CEPHOM KUCIIOT ¢ METAJUIAMMU.
["openue docdopa u pacTBopeHre MPOIyKTa TOPEHUS B BOJIE.

[Toy4yenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

HeoOGpaTumblii rTuapoan3 kapouma KaabIiys.

OOpaTuMbIii THIPOJIN3 COJIEH PA3IMYHOTO TUTIA.

Jlabopamopnwie onvimaoi

HcnbiTanne pacTBOPOB KUCIOT HHAUKATOPAMHU.

B3anmoelicTBue METAIIIIOB C KMCJIOTAMH.

B3aumMoaeicTBue KUCIOT ¢ OKCUIaMU METaJIJIOB.

B3aumopeiictBue KUCIOT C OCHOBAHUSIMH.

B3anmoaenicTBre KHMCIOT C COJIIMH.

HcnpiTanne pacTBOPOB LIEI0YEN HHAUKATOPAMMU.

B3auMmopaencTBre 1IenoYen ¢ COJISIMHA.

PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

B3auMmoperncTBre coJieil ¢ METaIAMU.

B3aumopencTBre cosie Apyr ¢ Apyrom.

['maponu3 conen pa3IMyHOrO THIIA.
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Ilpogunvnvie u npogeccuonanvno 3Hauumvlie 3I1EMEHMbL COOEPIHCAHUAL.

[IpaBuna paszbaBieHus] CEpHOM KHUCIOTHL. Mcronb3oBaHUE CEPHOW KHUCIOTHI B

MIPOMBIIICHHOCTH.

Enxue menoun, uX UCIONb30BAHUE B MPOMBIIUICHHOCTH. ['allleHass U HeramieHas

U3BECTb,

UX MPUMEHEHHE B CTPOUTENbCTBE. [ UIIC U aiebacTp, TUIICOBAHUE.

[Tonsarue o pH pactBopa. KucioTtHas, menodnas, HeMTpaibHasl cpefja pacTBOPOB.
1.6. Xumuueckue peaxuyuu

Knaccnpuxkanusa xuMu4ecKMX peakuuil. Peakunu coenvHEHUs, pa3IOKECHHUS,

3aMmeleHus, oomena. Karamutnueckue peakumu. OOpaTthMble M HEOOpaTUMBbIE

peaKIuu.

['OMOreHHBIE W TETEPOTEHHBIE PEAKLIUN. JK30TEPMUUYECKUE U DHAOTEPMHUUYECKHUE

peaKIuu.

TemnoBo# 3¢ HexT XuMuIeckux peakiuii. TepMoXuMUIecKre ypaBHEHUS.

OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbBIC  PEAKIUM. Crenenp OKHUCIICHHS.

Oxucanurens W BOCCTaHOBJIIEHHME. BoccTaHOBUTENb UM OKHCIEHHE. MeTon

AJIIEKTPOHHOrO  OajaHca  JJii  COCTAaBJICHUS  YPaBHEHUH  OKUCIMTEIBHO-

BOCCTAHOBUTEJIbHBIX PEAKLIUM.

CkopocTp XuMu4YecKHX peakuuil. [IoHATHE O CKOPOCTH XMMHUYECKUX PEAKLUH.

3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIIUN OT Pa3IUYHBIX (DAKTOPOB: MPUPOJIBI

pearupyronmx BEIIECTB, HUX KOHILEHTPALMH, TEMIEPATYPbl, IOBEPXHOCTH

CONPUKOCHOBEHMS U UCIIOIb30BaHUs KaTaIU3aTOPOB.

O0paTumocTh XMMHYeCcKHX peaknuii. OOpaTuMble U HEOOpAaTUMbIE PEAKIUU.

XHUMHUYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEILIECHHUS.

Hemoncmpauuu

[Ipumepsl HEOOpaTUMBIX peakIUil, UAYIIUX C 00pa30BaHMEM OCaJKa, rasa Wiu

BOJBI.

3aBUCUMOCTBH CKOPOCTH PEAKLIUU OT MPUPOJIbI PEArupyOIINX BELIECTB.

B3aumopeiicTBie pacTBOPOB CEPHON KUCIOTHI C pacCTBOpaMH THOCYJb(aTa HATpUs

Pa3IMYHON KOHUEHTPALIUU U TEMIIEPATYPHI.

Mopeab KUISIIETro CIosl.

3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKIUU OT MPUCYTCTBUS KaTalu3aropa Ha

npuMepe

Pa3JI0kKEHHs IEPOKCUA BOJOPOA C TOMOIIBIO TUOKCUAA MAapTraHla U KaTajlas3bl.

Mogaens anmexTpousepa.

Mopenb 3JIeKTpOJIN3HON BaHHBI JJ1S1 TOJIYYEHUS AITFOMUAHMSL.

Moenb KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnvie onvimoi

Peaknus 3aMenieHnss MeIu KeJIe30M B paCTBOPE MEAHOTO KyIlOpoca.

Peakuuu, naymue ¢ oOpazoBaHHEeM OCajiKa, ra3a Wi BOJBI.

3aBUCUMOCTh CKOPOCTH B3aMMOJEHCTBHS COJISTHOW KHMCIJIOTBI ¢ METAJUIAMU OT KX

MIPUPOJBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJEWUCTBHUS LMHKA C COJISIHOW KHCJIOTOM OT €€

KOHIICHTPALU K.
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3aBUCUMOCTh CKOpOCTH B3auMojencTBust okcuaa meau (II) ¢ cepHoit kucioToit ot
TEMIEPATYPHI.
Ilpogpunovnvie u npogeccuonanvno 3HauUMble INEMEHMbBL COOEPHCAHUA.
[lonsitue 00 »nekTponM3e. DIEKTPOJIM3 PACIUIABOB. JEKTPOJIU3 PACTBOPOB.
DIEKTPOIUTUYECKOE
MOJTyYEHHE ATIOMHUHUSL. [IpakTueckoe IPUMEHEHUE AIEKTPOJIN3A.
["anbpBaHOIIACTHKA.
["anpBanocTerus. PaguuupoBanue BETHBIX METAILIOB.
Karamu3. [oMoreHHele W  TeTEpOreHHbIE  KaTanu3atopel.  [IpoMOTOpBL.
Karanutnueckue
snbl. UTHTHOUTOPEL.
[Ipon3BOACTBO aMMHaKa: ChIPbE, anlllapaTypa, HAyYHbIE TPUHLIATIBL.

1.7. Memannwt u nememanioi
Metasbl. OCOOEHHOCTH CTPOEHHSI aTOMOB U KpUCTaJIoB. Pu3nueckrue CBOMCTBA
MeTtaiioB. Knaccudukaiuss MeTanaoB MO pa3MyHbIM MpPU3HAKaM. XUMHUYECKUE
CBOMCTBaA
METaJUIOB. DJIEKTPOXUMHUYECKUH PsIJl HAIIPSKEHUI METAIUIOB. MeTammoTepMus.
OOmme  crnocoObl  moiayyeHHss  MerawioB. I[loHsTHE 0 — MeTalTypruu.

[TupomeTaimyprus,
TUIPOMETAILTYPIrUs ¥ dJIEKTpoMeTauryprus. CruiaBsl YEpHBIE U [IBETHBIE.
Hemeranabl. OcobeHHOocTH cTpoeHMs aTomMoB. Hemeramisl — mpocThie

BEILIECTBA. 3aBUCHUMOCTbh CBOMCTB T'aJIOTEHOB OT HUX ITOJIOKEHUS B NEPUOIUYECKON
cucreme. OKHCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA HEMETAIUIOB B
3aBUCHMOCTH OT UX IOJIOKEHHUS B PSAY DJIEKTPOOTPULATEIBHOCTH.
Hemoncmpauuu

Komnexkuus meranios.

B3auMojelicTBUEe METAIIJIOB C HEMETalilaMu (OKese3a, IIMHKA U aTlOMUHHUS C CEPOH,
ATIOMUHUSA C HOIOM, CYpbMBI C XJIOPOM, TOPEHHE JKelie3a B XJIope).

['openue meTamos.

AJIFOMUHOTEPMHUSI.

Komnexknuss HemeramoB. ['openune HemetaiioB (cepwl, (ocdopa, yris).
BriTecHeHne MEHEe AaKTHUBHBIX TajJlOTeHOB W3 PAacTBOPOB MX cojel Oolee
AKTUBHBIMU rajOT€HAMM.

Mozenb NpOMBILUIEHHON YCTaHOBKH U1 IIPOM3BOACTBA CEPHOU KUCIOTHL. Monens
neyu

JUIs 00kHra u3BecTHsKA. KOJIeKIMY MPOIYyKIIUH CUITMKATHON TPOMBIIIIJIEHHOCTH
(cTekua,

dapdopa, dasHca, HIeMEeHTa pa3InYHbIX MAPOK U JIp.).

Jlabopamopnvie onvimoi

3akanka v OTIYCK CTAJIH.

O3HaKOMJIEHHE CO CTPYKTYPaMH CEpPOro U OEJIoro 4yyryHa.

PacnioznaBanue pyn xenesa.

Ilpakmuueckue 3anamus

[Tomyuenue, cobupanue 1 pacrio3HaBaHHE ra3oB.

Pemenne skcriepruMeHTaNbHBIX 3a4a4.
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Ilpogpunvuvie u npogpeccuonanvro 3nauumoie nemenmaul cooeprycanus. Kop-
pO3us METaUIOB: XUMHUYECKas M DJIEKTPOXUMMUYECKass. 3aBUCHUMOCTb CKOPOCTH
KOPpO3HH
OT yCIOBUH OKpyxarwmel cpensl. Kimaccudpukanus KOppo3uu METAIOB 10
pa3InYHBIM
npusHakaM. CriocoObl 3alIUThl METAJIIIOB OT KOPPO3HUHU.
[Ipon3BOACTBO UyryHa U CTAJIN.
[lonyyenne HeMeTaIIOB (PPaKUMOHHOM MEPErOHKOW KUAKOTO BO3AyXa U
AIEKTPOIUZOM
PacTBOPOB WJIU PACILIABOB 3JIEKTPOJIUTOB.
CunukatHasi IpOMBILIIEHHOCTh. [[pOM3BOACTBO CEPHON KHCIIOTHI.
2. Opranuyeckasi XuMust
2.1. Ocnoénvie nonamus Op2aHuU4ecKOll XUMUU U Meopus CmpoeHus
OpP2AHUYECKUX COEOUHEHU
IIpeamer oprannyeckoii xumuu. [IpuposHble, HCKYCCTBEHHBIE MU CUHTETUYECKHE

OpPraHNu4CCKHC BCIICCTBA. CpaBHeHI/Ie OPraHUYICCKHUX BCIICCTB C
HCOPraHN4YCCKHUMHU.

BanentHocth. XuMHYECKOE CTPOCHHUC KaK IIOPAOOK COCAWHCHHA daTOMOB B
MOJICKYJIbI

10 BAJICHTHOCTH.

Teopusi crpoenusi opranndeckux coeauHenuit A. M. byriaepoBa. OcHOBHbIE
MOJIOKEHUSI TEOPUU XUMUUYECKOT0 CTpoeHUs. M3oMepust U n3oMepbl. XUMUYECKUE
dbopMyIIbl U MOJIEITN MOJIEKYJI B OPraHUYECKOW XUMUHU.

Knaccupukanuss opranudeckux BemlecTB. Kraccudukaius BelecTB Mo
CTPOEHUIO YIIEPOJHOTO CKEJNeTa U HAIMYUIO0 (YHKIHOHAIBHBIX rpymi. I'oMosoru
u romotiorusi. Hawana nHomenkiaryper [UPAC.

Knaccudukanus peakuuii B opraumyeckoi xumuu. Peakiuu npucoeanHeHus
(rugpupoBaHUs, TaJOTEHUPOBAHUS, THAPOTAIOTCHUPOBAHUS, THApATAIUN).
Peakuuu OTLICIICHUS (meruapupoBaHus, JETUIPOTaJIOT€HUPOBAHHS,
neruaparanuu). Peakuuu 3amenieHus.

Peakiuu nzomepusanuu.

Jemoncmpauuu

Mogenu MOJIEKY TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEAUHECHUM.
KauectBenHoe oOOHapykeHHE YriepoJa, BOJIOpoJa M XJOpa B MOJIEKYJax
OPraHUYEeCKUX

COEJIMHEHUMH.

Jlabopamopnuiii onvim

N3rorosneHne Moiesien MOJIEKYJT OPraHUYECKUX BEILIECTB.

Ilpogpunovnvie u npogeccuonanvno 3HaAUUMbBIE INEMEHMbBL COOEPHCAHUA.
[Tonsitue o cybctpate m peareHTe. Peakiuum OKHCIEHHMST U BOCCTAHOBJICHUS
opranndeckux  BemiecTB. CpaBHeHHE  KilaccU(UKAMM  COCAWMHEHUN U
KJ1accu(uKaIuy peakiuii B HEOPraHMYeCKON U OPTaHNIECKON XUMUMU.

13



2.2. Yeneeo0opoowvt u ux npupoonsvie ucmouHuKku
AJIKaHBbI. AJIKaHbI: TOMOJIOTMYECKUI PsiZl, U30MEpPUS U HOMEHKIIATypa aJKaHOB.
XUMUYECKHE CBOICTBAa aJKaHOB (Me€TaHa, »JTaHa): TOpPEHHUE, 3aMELICHHUE,
pasiioKeHue, neruapupoanue. [IpuMeHeHne alkaHoB Ha OCHOBE CBOMCTB.
AJIKeHBbI. DTUJIEH, €r0 MOIy4YeHHE (IeruAPUPOBaHUEM 3TaHA, JENOJUMEpU3aen
HOJUATHIIEHA). ['oMonormyeckuil psa, U30MEpUs, HOMEHKIATypa aJKEHOB.
XUMHUYECKUE
CBOMCTBA 3TWJICHA: TOPEHUE, KAYECTBEHHBIC peakiuu (oOeciBeunBaHne OPOMHOI
BOJbI U
pacTBOpa IMEpMaHraHara Kauus), ruaparainus, nonuMepusanus. [IpuMeHnenue
ATUJICHA
Ha OCHOBE CBOWCTB.
JlueHbl M Kaydyyku. [IoHsTHE O qUEHAaxX KAk yriieBOJOPOAAX C IBYMs JBOMHBIMU
cBs3siMU. CoONpsDKEHHbIE JMeHbl. XUMUYECKHEe CcBoWcTBa OyraaueHa-1,3 u
U30MpeHa: oOeclBeurBaHUEe OpPOMHOM BOABl M NOJUMEpPU3ALMS B KaydyyKH.
HarypanbHplil 1 cHHTETHUUECKHUE KayuyKH. Pe3nHa.
AJkuHbl.  AnernneH.  XMMHYECKME ~ CBOWCTBAa  alETUJIEHA:  TOPEHHE,
obecrBeurBaHre OpPOMHOW BOJIbI, IPUCOEANHEHUHN XJIOPOBOAOPOJA U TUApaTaLU.
[IpumeHeHue aneTuieHa
Ha OCHOBE CBOMCTB. MeXKKJIaccoBast U30MEPHUs € aJIKaIUECHAMU.
Apenbl. beH3ois. XuMuyeckne cBOcTBa OEH30J1a: TOPEHHUE, PEAKIIMKU 3aMEIECHUS
(ranoreHupoBaHue, HUTpoBaHue). [[pumenenne OeH30J1a Ha OCHOBE CBOKCTB.
IIpupoaHbIe HCTOYHUKH YIJIeBOAOPOAOB. [IpupoaHslii ra3: cocTaB, IPUMEHEHNE
B KaueCTBE TOIUIMBA.
Hedt1s. CoctaB u nepepadbotka Hedtu. [leperonka nHegru. Hedrenpoaykrer.
Hemoncmpauuu
['openue meTaHa, 3TUIIEHA, alleTUIICHA.
OTHOLIEHHE METaHa, ITUJIEHA, alleTUeHa U OeH30/a K pacTBOpaM IepMaHIaHara
KaJus
1 OpOMHOI1 BoJIE.
[TosyueHue 3TUIIEHA peakuuen JeruapaTaluy 3TaHoJa, alleTUIEHa — THIPOJIU30M
KapOu/1a KaIbITusl.
Pa3noxenue Kaydyka Npyd Harpe€BaHWH, WCHBITAHWE MPOAYKTOB Pa3JOKEHHs Ha
HEIpPenebHOCTb.
Komnekmus 06pasiioB HedTu 1 HeTenpoaykToB. Komnekuus «KameHHbIN yromb u
MPOIYKIHS KOKCOXUMUYECKOTO MMPOU3BOCTBAY.
Jlabopamopnvie onvimoi
O3HakoOMIIEHHE C KOJUIeKIIMEeNH 00pa3iioB He(PTH U MPOAYKTOB €€ NepepaboTKH.
O3HaKOMIIEHHE C KOJUIEKIIMEN KaydyKOB M 00pa3laMu U3JIeTui U3 PE3UHBI.
Ilpogpunovnvie u npogeccuonanvno 3HAUUMbBIE INEMEHMbBL COOEPHCAHUA.
[IpaBuno B. B. MapkoBaukoBa. Knaccudukamnuss v HazHAYeHUE KaydyKOB.
Knaccudukanus u
Ha3HA4Y€HUE pe3rH. BynkaHnu3anus kaydyka.
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[TomydyeHue areTwieHa MHPOIM30M METaHAa W KapOWAHBIM criocoboMm. Peaxrums
nouMepu3auuu BUHWIXJIOpUAA. [loNMMBUHWUAXIIOPDUA W €ro  INPUMEHEHUE.
Tpumepusanus
alleTHIIeHa B O€H3011.
[lonsitue 00 oskcrpakuuu. BoccranoBieHue HUTpOOEH30Ja B AHUJIUH.
['omonornueckuit
psn apeHoB. Toimyon. HutpoBanue Tonyosa. TpoTui.
OcHOBHBIC HAMPABIICHUS TPOMBIIIIICHHON MTepepabOTKU MPUPOTHOTO Ta3a.
[TommyTHBIN HETAHOI ra3, ero nepepadoTka.
[Ipomecchl  MPOMBINIIEHHON mepepaboTKu  HePTH: KPEKWHT, PUGOPMHUHT.
OxTaHOBOE YKCIIO OCH3UHOB U LIETAHOBOE YUCJIO AU3EIBbHOTO TOILIMBA.
Kokcoxummueckoe mpou3BOACTBO U €T0 MPOYKIIUA.

2.3. Kucnopoocooepscawue opzanudeckue coeOuHeHus
Couprel. [lonydyenue staHona OpoKEHHMEM TIIIIOKO3bl M TUIpaTalleil dTUJICHA.
['unpokcunpHas rpymnna Kak ¢GyHKIMoHanbHas. [loHATHE O mnpeaenbHBIX
OJIHOAQTOMHBIX CIIUPTAX.
XUMHUYECKHE CBOWCTBA JTaHOJIA: B3aUMOJIEUCTBHE C HaTpueM, OOpa30BaHUE
IPOCTBIX U
CIIOXHBIX A(QUPOB, OKHUCICHUWE B ajbAeruj. llpuMeHeHWe H5TaHONa Ha OCHOBE
CBOMCTB.
AJIKOT0JIN3M, €TO MOCIEICTBUS JJIsl OpraHNu3Ma YE€JI0BEKa U MPEYIIPEKICHUE.
['muueprH Kak mpeAacTaBUTENb MHOTOATOMHBIX cUPTOB. KauecTBeHHast peakuus
Ha MHOTOATOMHBIE ciUpThI. [[puMeHeHne rnuuepuHa.
®enon. dusnyeckne M XMMHYECKHE CBOMCTBa (eHosia. B3aumHoe BiMsiHUE
aTOMOB B
MoJiekyse (peHosa: B3auMOJeHCTBHUE C TUIPOKCUIOM HATPUSI U a30THOM KUCIOTOM.
[Ipumenenue ¢heHona Ha OCHOBE CBOMCTB.
Aapaeruabl. Ilonstne 00  ampaermmax. AnpAerHaHas  rpynma  Kak
byHKIIMOHATBHAS.
dopManpIeru U €ro CBOWCTBA: OKHUCIEHHWE B COOTBETCTBYIOLIYIO KHCIOTY,
BOCCTAHOBJIECHUE B  COOTBETCTByHOWMM  crupt. [lonmyuenme  anpaerunos
OKHUCJICHHEM COOTBETCTBYIOIIMX cHupToB. [Ipumenenue dopmanpaernia Ha
OCHOBE €0 CBOMCTB.
KapoOonoBbie kuciaotrbl. [loHsitue o kapOoHOBBIX KucioTax. KapOokcuiabHas
rpyIa
Kak (yHKUIMOHANbHAs. ['OMOJOTMYECKUN psif TPEACbHBIX OJHOOCHOBHBIX
KapOOHOBBIX
kuciot. [lomydeHue kapOOHOBBIX KUCJIOT OKHUCICHHUEM ajlbJCTHI0B. XUMHUECKUE
CBOMCTBA YKCYCHOW KHMCJIOTBHI: OOIIME€ CBOMCTBA C MUHEPAIbHBIMU KUCJIOTAMHU U
peakuus stepudukanuu. [IpumMeHeHne yKCyCHOW KHCJIOTHI Ha OCHOBE CBOMCTB.
Bricime )upHbI€ KACIOTHI HA IPUMEPE MAIBMUTUHOBOW U CTEAPUHOBOM.
Caoxubie 3¢pupbl u kupbl. [lomydeHue ClOXHBIX d3(PHUPOB peakiueit
srepudukanmu. CrnoxHbie 3QUpHl B Npupoae, uX 3HadeHue. I[IpumeHeHue
CJIOHBIX A()UPOB HA OCHOBE CBOMCTB.
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Kupsl kak cioxubie 3pupsl. Krnaccupukanus xupoB. XUMHUECKHE CBOWCTBA
JKUPOB: TUAPOJIA3 W TUAPUPOBAHHUE KUAKUX XKUPOB. [IprMeHeHue KUpOB Ha
OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTIIeBOIbI, UX KiIacCU(PUKaIKA: MOHOCAXapu bl (TII0K03a, PPyKTO3a),
Jrcaxapusl (caxapo3a) U moarcaxapubl (Kpaxmail U 1eUTI0103a).

['moko3a — BEMIECTBO C JBOMCTBEHHOW (YHKIMEH — ajdbJAeruA0CIHPT.
XWMUYECKHE CBOWCTBA TIJIOKO3bl: OKHUCJIEHHE B TJIIOKOHOBYK) KHUCIIOTY,
BOCCTAHOBJIEHME B COpPOMT, cnHpTOBOE€ OpokeHue. [IpuMeHeHHe TIIIIOKO3bl Ha
OCHOBE CBOMCTB.

3HayeHue YrieBOJ0B B )KMBOM MPUPOJIE U KU3HU YesioBeka. [loHsiTHe 0 peaknusax
OJIN-

KOHJEHCAllMM W TUAPOJM3a Ha MpPUMEpPE B3aUMOINPEBpALEHUM: TJIOKO3a <>
MOJIUCAXAPUI.

Jemoncmpayuu

OxkucrneHue crnupTa B allbJIeTU/I.

KauecTBeHHbBIE pEAKIIMUM HA MHOTOATOMHBIE CIIUPTBHI.

PactBopumMoCTh (eHosIa B BOJIE IPU OOBIYHOM TeMIepaType U HarpeBaHUU.
KauectBennble peakiiuu Ha (EHOI.

Peakiust cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TIIOKO3BI.

OxucieHre anbJeruioB U IIIIOKO3bl B KUCIOTY € MoMolIbio ruapokcuna meau (II).
KauectBennas peakius Ha kpaxmail. Komnekuus 3(pupHbIX Macen.
Jlabopamopnuvie onvimoi

PactBopenue rimiieprHa B Bojie U B3auMoieicTBue ¢ ruapokcuaom meau (11).
CBoiicTBa YKCYCHOM KUCJIOTBI, OOIIIME CO CBOMCTBAMH MUHEPATbHBIX KUCIIOT.
JlokazaTenbCTBO HEMPEAEIBHOIO XapaKTepa KUIKOIO Kupa.

B3aumopeiicTBue T0K03bI U caxapo3bl ¢ Tuapokcuaom meau (I1).

KauecTBeHHas peakuusi Ha Kpaxmal.

Ilpogpunvnvie u npogheccuonanvnHo 3HauuUMvle 3IIEMEHMBL COOEPHCAHUAL.
MeTUIOBBI CHUPT M €r0 MCHOJIb30BAHME B Kay€CTBE XHWMHYECKOIO CHIPbSI.
ToKCMYHOCTH METaHOJIA

U TpaBWIa TEXHUKU OE30MacCHOCTH MPHU pabOTe ¢ HUM. DTUIIECHTIIMKOIb M €ro
MIPUMEHEHHUE.

TOKCHYHOCTDh ITHJICHTJIMKOJIA M TPaBWJIa TEXHUKU OE30MaCHOCTH TpHU paboTe C
HUM.

[lonyuenne ¢QeHosa U3 MPOAYKTOB KOKCOXMMHUUYECKOTO TPOU3BOJCTBA U U3
OeH3oua.

[TonukoHnneHncarust popmanpaeruga ¢ ¢eHoioM B (peHoohOopMabIECTHIHYIO
CMOJTY.

Anetansaerua. [lonsTue o keToHax Ha mpuMmepe aietoHa. [I[pumenenue arieToHa B
TEXHUKE U MTPOMBIILICHHOCTH.

Mmuoroo0pasue kapOOHOBBIX KHUCIOT (II[aBEJIEBOM KHCIOTHI KakK JIBYXOCHOBHOM,
aKpUJIOBOW  KHUCIOTHI  KaK  HEMpeNeiabHOW, OCH30MHOM  KHCIOTBI  Kak
apoMaTU4EeCKOM).

[InenkooOpa3yromue Maciaa. 3aMeHa XUPOB B TEXHUKE HEMUILIEBBIM ChIPHEM.
CHUHTETHYECKHE MOIOLIUE CPEJCTBA.
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MosnouHokucioe 6pokerne TIroK03bl. KucioMonounsie mpoaykTel. CHiiocoBaHUE
kopMoB. HutpoBanue nemntono3sl. [lupokcunus.

2.4. Azomcooeprcamue opeanuueckue coeounenus. Illonumepor
Amunbl. [lonarue 06 amuuax. Anudartrueckue amMuHbl, UX KiaccuPUKalus U
HOMEHKJaTypa. AHWINH Kak OpraHudeckoe ocHoBaHue. [lonydeHune aHuiInHaA U3
HUTPOOEH301a.

[IpruMeHEHNE aHUITMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMUHOKHCIOTHI Kak aMmQoTepHble AUPYHKIIMOHATHHBIC
OpraHUYECKue

coeIMHEHNsA. XUMUYECKUE CBOMCTBA aMUHOKHCIIOT: B3AaUMOJICHCTBUE C II€JI0YaMH,
KUCJIOTaMHU U JIPYT C APYroMm (peakius MoJUKOHJeHcanuu). llentuanas cBsi3b u
noaunenTuasl. [IpumMeHenre aMuHOKHUCIIOT Ha OCHOBE CBOMCTB.

beaku. IlepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYpbl OEJIKOB. XUMHUYECKHE
CBOMCTBA

O€NIKOB: TOpEeHHE, JeHATypalus, TUIPOJU3, LBETHbIC peakuuu. buomornueckue
byHKITUN

OEJIKOB.

IMonumepsl. benku 1 monucaxapuabl Kak OMOMOJIMMEDPHI.

Ilnactmaccepl.  IlonmyuyeHne  MONMMEPOB — peakUueld  MNOJUMEPU3ALUU U
MOJIMKOH/ICHCALINH.

TepMonacTUYHbIE U TEPMOPEAKTUBHBIC IIacTMAacchl. [IpencraBuTenu niacTMace.
Bosokna, wux kiuaccupukamusa. IlonydeHue  BOJIOKOH. OtnenpHEIE
MPEACTABUTEIIN XUMUUECKUX BOJIOKOH.

Hemoncmpauuu

B3anmonelicTBMEe aMMHaKa U AHWJIMHA C COJITHOW KHUCIIOTOM.

Peakuust anHuiamHa ¢ OpOMHOM BOJIOH.

JlokazarenbCcTBO HAMMYUS (PYHKITMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.
PactBopenue u ocaxxaeHue 6€IKoB.

[{BeTHBIE peakiuu OEIKOB.

['opeHue nTuubero nepa v MepCTsIHON HUTH.

Jlabopamopnvie onvimal

PactBopenue 6eKkoB B BOJIE.

OobHnapy>xeHue 0eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.

JeHarypaius pacTtBopa Oelika KypUHOTO SiIla CIUPTOM, PAacTBOpAMH CoOJieh
TSDKEJIBIX

METAJIJIOB U TIPU HAarpPEBaHUM.

Ilpakmuueckue 3auamus

Pemienne SKClepUMEHTANBHBIX 3a/ad  Ha HWJACHTU(PUKAIIUIO OPraHUYECKUX
COEJIMHEHUMH.

Pacno3HaBaHue miacTMacc v BOJIOKOH.

Ilpogunvnvie u npogeccuonanvno 3Hauumvlie 3I1eMEHMbL COOEPIHCAHUA.
AMUHOKaNpoHOBas kuciioTa. KanpoH kak mpeacTaBUTeNb NOJIUAMUIHBIX BOJOKOH.
Hcnonp3oBanne ruapoin3a OENKOB B TPOMBIINUICHHOCTH. [lonMBUHUIXIOpHUS,
NOJUTETPAQTOPITUIICH

17



(reduion). denomodopmanbaeruanpie miactmaccel. Lemmymona. [Ipomeimentoe
MIPOU3BOJICTBO XUMHUYECKHX BOJIOKOH.

4. TEMATUYECKOE IINTAHUPOBAHUE.

[Ipu  peanmuzanuu  cojepkaHus  oOmeoOpazoBaTtenbHON  yueOHOM
aucuuIuInHbl «XuMmus» B npeaenax ocBoeHus: OITOIT CIIO na 6a3e 0CHOBHOTO
oOmiero obpazoBaHusi ¢ MojlydeHueMm cpeanero oodmiero odpazoBanusa (IITIKPC,
[MIICC3) makcuManbHas yueOHasi Harpy3ka oOydaromuxcs coctanisier - 184 yaca

TemMaTuyecKu MJIaH

AyauropHbie 3anaTus. Coaep:xanue o0y4yeHust KoumnuecrBo
4acoB

BBenenue 2
1. O0masi ¥ HeOpraHu4ecKas XMMHUs
1.1. OcHOBHBIE IOHSTHUS U 3aKOHBI 16
1.2. Ilepnognyecknii 3akoH u [leprnonnueckas cucrema 16
xuMmudeckux aneMeHToB J[. . MenaeneeBa u cTpoeHne aroma
1.3. CtpoeHue BeniecTna 18
1.4. Bona. PacTBOpbl. DIEKTpOJUTHYECKAS TUCCOLAALIMS 18
1.5. Knaccudukarius HeOpraHM4eCKUX COSUHEHUN U UX 16
CBOMCTBaA
1.6. Xumnueckue peakiuu 16
1.7. MeTanibl 1 HEMETAJIbI 14
2. Opranunueckasi XuMHsl
2.1. OCHOBHBIE IOHATHUS OPTAHUYECKON XUMUN U TEOPUS 16
CTPOEHMSI OPTaHUYECKUX COCTMHEHUN
2.2. YrneBoaopoAsl U UX MPUPOIHBIE HCTOUYHUKHU 19
2.3. Kucniopojacoaepxaniyge opraHndeckue COequHCHUS 18
2.4. Azotconepxkame opranndeckue coenrHenus. [loaumepsl 15
JuddepeHurpoBaHHbIil 3a4eT 2
Uroro 186
CamocrosiTenbHas paboTa 4
Bcero 190

5. YYEBHO-METOANYECKOE U MATEPUAJIBHO- _
TEXHUYECKOE OBECIIEYEHUME ITPOT'PAMMBI YYEBHOU
JANCIUIIJINHBI

5.1. TpeGoBanuss K MHUHHUMAJIBHOMY  MATEPUHAIbHO-TEXHHYECKOMY
odecre4eHHI0

Peanuzanusi mporpaMmbl AUCIHUILIMHBI TpeOyeT Haluuus ydeOHoro kaOuHeTa
XUMUH, OUOJTMOTEKH, YATAIHHOTO 3ajla C BBIXOJIOM B ceTh MHTEpHET; akTOBOro
3aJa.
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O6opynoBanne yueOHOTO kKabnHeTa U paboYnX MeCT KaOMHETa XUMUU:
pabodee MecTo Mpemno1aBaTes;
MOCaJI0YHBIC MeCTa 00yJaromuXcs (110 KOJUYECTBY 00YUYaIOIINXCS);
KOMIUIEKT 3aKOHOJATeIbHBIX 1 HOPMATHBHBIX JTOKYMEHTOB;
KOMIUIEKT Y4eOHO-METOIMUECKUX MaTePHATIOB

TexHuyeckue cpeacTBa 0OydeHHUs: KOMIIBIOTEP C JUICH3UOHHBIM MPOrpaMMHBIM
oOecrieueHneM, MHTEPAKTUBHAS TOCKA

5.2. UudopmanmonHoe odecnevyenne 00yueHust
Ilepeyens pexoMeHayemMbIX Yy4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJIHUTEJIbHOU JIUTEPATYPbI
OCHOBHBIE HCTOYHUKH:
Jliist o0yuaromuxcs:
Pymsutuc I'.E. Xumus. 11 kiace: yue6. nnst o0ieoOpa3oBat. OpraHu3aiui:
0azoBbiii yposenb / I'.E. Pymsutuc, ®.I'. ®eapaman. — M.: «IIpocBemenuey, 2016.
Pym3utuc I'.E. Xumus. 10 kimacc: yue6. 1is o61meo0pa3oBaT. opraHu3aluii:
6a3oBbIii ypoBeHb / I'.E. Pymsutuc, ®@.I'. ®enpaman. — M.: «IIpocBemenney, 2016.

JIOTIOTHUTENTbHBIE HCTOUYHUKU:

HNuTepHer — pecypcsr:
www.chem.msu.su (DnekTpoHHast OMOTUOTEKA 110 XUMUN ).
www.enauki.ru (uHTepHeT-u3ganue sl yuureneid « ECTecTBeHHbIC HAYKH»)
www.1september.ru (MeToanueckas razera «llepBoe CEHTAOPSI»)
www.hvsh.ru (kypHan « XuMHsI B TITKOJIE) )
WWW.hij.ru (xxypHan «XuMus U KU3HBY).
www. hemi. wallst. ru (OGpa3oBaTeIbHBIN CAUT IS MKOJIBHUKOB « XUMHUSI).
www.alhimikov.net (OOpa3oBaTenbHbIi CAUT JJIs1 IIIKOJIBHUKOB).
Www.chemistry-chemists.com (3J€KTPOHHBIH KypHaT « XUMUKH ¥ XHMHUSD» ).

MEPCIIEKTUBHO —- TEMATUYECKOE IIJIAHUPOBAHHUE O
JTACOUTIINHE

Ne Tema ypoka CamocrosiTe/ibHasA n/3
ypoKa BHeayJAUTOpHas padora
1 2 3 4
1-2 Beenenue (2 yaca) 1 yac
1. O0mas u HeopraHuyeckasi XuMusl
OcHoBHbIE MOHATHS H 3aK0HBI (16 yacoB) 8 yacoB
3-7 OCHOBHBIE TIOHATHUS XUMHH - IOCTAHOBKA JIMYHBIX 1ener | ['masa 1, §
U 3a/1a4 IPU U3y4YEHUH 11
XUMUH,;
-COCTaBJICHHE IJIaHa
CaMOCTOSITENIbHOW PabOTHI
JUI U3y4EHUS] XUMUH.
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http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

8-13 OCHOBHBIC 3aKOHBI XHUMHUHU -COCTaBJICHHE KOHCIIEKTA I10 I'maBa 1, §
IUIAKTHYECKAM €IMHUIIAM; 1.2-1.3
-cucTeMaTu4ecKas
npopaboTka yueOHo
JaUTepaTypsl (110 BOIpocam K
naparpadam);
14-18 | IlpakTHU4ecKue 3aHATHS: Amnanu3 pe3yibTaToB 113 I'maBa 1, §
cocraBlieHUE POPMYIT OPTaHUUECKUX 1.3-14
BEIIECTB U UX U30MEPOB.
Iepuoauveckuii 3akoH u llepunoanyeckas
cucreMa XuMuueckux sjaementoB .. 8 wacoB
MenneneeBa u crpoenne atoma (16 yacon)
19-22 | Tlepuognueckuii 3axoH J[. 1. aHaIu3 pesynbTaToB | I'maBa 1, §
Menpeneena ceMHHapa 14-15
23-26 | CtpoeHue aToMa COCTaBJICHHE KOHCIIEKTa 10 I'maBa 2, §
IUIAKTHYECKAM €IUHUIIAM; 2.1-2.2
27-30 | JIaGopaTopHbie pabOTHI: OJIyY€HUE | - COCTAaBICHUE TAOJIHII; I'maBa 2, §
STUJICHA U U3yYEHHUE €r0 CBOMCTB 2.5-2.6
31-34 | [IpakTuueckue 3aHATHS: aHanu3 pesynbraros [13. MOATOTOBKA
KaueCTBCHHOE OIpEICIICHUE COCTaBa OTBETOB Ha

YIJI€BOIOPOIOB, PELICHHUE
pacyeTHBIX 3aJ1a4y Ha YCTaHOBJICHUE
npocTeiiien (opMyIibl BelecTBa 1o
MacCOBBIM JIOJISIM 3JIEMEHTOB.

Borpocs! 113.

Ctpoenne BemectBa (18 yacoB) 9 yacoB
35-37 | UonHas xumudeckas cBs3b -COCTaBJICHHE KOHCIEKTa 0 I'maa 3, §
IUIAKTHYECKAM €IUHUIIAM; 3.1-3.2
38-39 | KoBaneHTHast XuMU4ecKasi CBSI3b CUCTEeMaTHUYeCcKas I'maga 3, §
npopaboTka yuyeOHo 3.3-34
TUTEPATypHI (10 BOMpPOCaM K
naparpadam);
40-41 | Meraymndeckast CBsI3b I'naBa 3.
42-44 | ArperaTHbIE COCTOSIHHS BEIIECTB U MOTOTOBKA
BOJIOPOJIHASI CBA3b KOHCIIEKTa
45-46 | Yuctsle BemecTsa U CMECH. I'maBa 3. §
3.3
47-48 | [lucriepcHBbIC CUCTEMBI - CUCTEMAaTH4eCcKast I'maBa 3. §
npopaboTka yueOHOH 3.4
JTUTEPATYpPHI (TI0 BOIIpPOCaM K
naparpadam);
49-50 | JIaboparopHbIie pabOTHI: TOJTydeHne | AHaim3 pe3ynbratos JIP I'masa 3. §
KapOOHOBBIX KUCIIOT ¥ U3yUYEHHUE UX 3.5-3.6
CBOMCTB.
51-52 | [IpakTudeckue 3aHATHS: AHAIN3 Ananus pe3ynbraros 113 IIOBTOPEHHE

IUILEBBIX MPOJYKTOB HAa HAJIMYHE
YIJIEBOJOB.

Bona. PacTBopbl. DJIeKTPOIHTHYECKAS

9 yacos
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aucconnanmsi (18 yacon)

53-57 | Bona. PactBopsl. PacTBOpeHue - cUCTeMaTH4ecKas I'maBa 4. §
npopaboTKa yueOHOM 4.1-4.2
JIUTEPATyphl (110 BOpocaM K
naparpadam)
58-62 | DnexTponuTHYECKAS AUCCOIUAIIS COCTaBJICHHE KOHCIIEKTA IO I'maBa 4. §
IUIAKTAYECKUM €IUHULIAM 4.4
63-66 | JlabopaTopHbie pabOTHI: Ananu3 pe3ynbraron JIP I'maBa 4. §
«HccnenoBanue CBOMCTB aHWIIMHAY, 4.4-4.5
«[IpuroTroBiieHHE PacCTBOPOB OCIKOB
Y BBITIOJTHCHUE OTIBITOB C HUMUY
67-70 aHanu3 pesynbratos [13. MOATOTOBKA
[IpakTueckue 3aHATHS:
OTBETOB Ha

CAAPAKTCPHBIC CBOICTBa
OpTraHN4Y€CKUX BCIICCTB U
KauCCTBCHHBIC PCAKIIMN HA HUX),

«Pacmo3naBanue nmiactMacc u

Borpocs! 113.

BOJIOKOH»
Knaccudukanusi HeOpraHm4ecKux 8 yacoB
coeuHeHMii u ux cBoiicTB (16 yacoB)
71-73 | KucoThl U1 MX CBOMCTBA CUCTEMaTHYeCKast I'maBa 4. §
npopaboTKa yaeOHOMH 4.6
AuTepaTypsl (1o BoIpocam K
naparpadam)
74-76 | OcHOBaHHS U UX CBOMCTBA COCTaBJICHHE KOHCTIEKTA 0 I'maBa 4. §
IUIAKTAYECKUM €IUHULIAM 4.7
77-79 | Conu m UX CBOICTBa
80-82 | Okcuapl M UX CBOMCTBA
83-84 | [Ipaktuyeckue 3austus: Pacuerneie | ananmms pesysnbraros [13. MO/ITOTOBKA
3aJ]aud Ha HaXO0XJIeHHE OTBETOB Ha
OTHOCUTEIIHOW MOJIEKYJISIPHOU Borpock! [13
Macchl, ONpeielIeHne MacCOBOM 10U
XUMHYECKHX DJIEMEHTOB B CIIO)KHOM
BEIIECTBE
85-86 | KonrpombHbie paboTHI: Amnamus pesynbpratoB KP Pabora Hax
TECTUPOBAHUE 110 TEME omnoKkamMu
«Ilepuognueckas Tadnauma
XUMHYECKHX DJIEMEHTOBY
Xumnueckue peakuuu (16 yacon) 8 yacoB
87-90 | Knaccudukaius XUMHIECKUX COCTaBJIEHHE KOHCIIEKTA 110 I'maBa 5. §
peaximit IUIAKTUYSCKUM €IUHHIAM; 5.2-5.3
91-93 | OKUCIUTENBHO-BOCCTAHOBUTENbHbBIE | AHAIM3 pe3yabTaTOB I'maBa 5. §
peakuumn ceMHUHapa 5.4
94-96 | CKOpOCTb XMMHYECKHX PEaKIuil COCTaBJIEHHE KOHCIIEKTA I10 I'maBa 5. §
IUIAKTUYSCKUM €IUHHIaM; 55
97-99 | IlpakTuueckue 3auatus: XXEctkocth | AHanmu3 pe3ynbtaToB [13 I'maBa 5. §
5.1

BOJIBI M CTIOCOOBI €€ yCTpaHECHHS.
Pemenue 3agau mo reme
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«OIJIEKTPOINTUYECKAS TUCCOLALIMSI
u «IIpuroroBnenue pacteopa
3a/1aHHON KOHLICHTPALIUW».

100-102 | JlaGoparopHbIe padOTHI: Ananu3 pe3ynbraroB JIP I'masa 5. §
B3aUMO/IEIICTBHE KUCIIOT C 5.3
MeTaJulaMH, OKCHJIaMU METAJIJIOB, C
OCHOBAHUSAMHU, C COJSIMU

Metasuibl 1 HeMeTa/LIbI (14 yacoB) 7 yacoB

103-106 | MeTayuibel: 0COOEHHOCTH CTPOCHHS - moArotroBska k JIP I'maBa 5. §
aTOMOB M KPUCTAJJIOB, CBOMCTBA 5.4
METaJUIOB

107-110 | Hemetayisl. OCOOEHHOCTH CTPOSHUS | COCTABJICHHE KOHCIIEKTA O I'naBa 6. §
aTOMOB, CBOICTBA JIUJIAKTHYCCKUM SIUHHIAM; 6.1

111-113 | [IpakTrueckue 3anaTus: Bnusaue Ananus pe3ynbraros 113 I'maBa 6. §
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh 6.5
XUMHUYECKON peaKkiuu

114-116 | KonTpospHas paboTa 1o Teme: - CUCTeMaTU4ecKas peduekcus
«MerTauibl 1 HEeMeTaJIbD» npopaboTKa yueOHOMH

JTUTEPATypHI (110 BOIPOCaM K
naparpadam);
2. Opranuyeckasi XuMHs

OcHOBHbIE OHATHS OPTrAHMYECKOH XUMHUH U

TeOpHUsi CTPOEHHUS OPraHUYeCKHX COeMHEeHHUI 8 yacoB

(16 uacoB)

117-119 | IIpeameT opraHUYecKOW XUMHUH COCTABJICHHE KOHCIIEKTA 10 KOHCIIEKT

120-122 | Teopust CTpOEHUS OPraHUYECKUX AUTAKTHICCKUM CAMHMIIAM, KOHCIIEKT
coenquHeHuii A.M. bytneposa

123-125 | Knaccuduxkanus opraHu4ecKux KOHCIIEKT
BEIIECTB

126-128 | Knaccudukanuus peakuuii B KOHCIIEKT
OpPraHu4eCcKOi XUMHH

129-130 ) AHanus pe3ynbraros JIP
JlaboparopHbie pabOTHI:

PacrniozHaBaHue XJIOpUIOB,
cynbdaToB, KapOOHATOB

131-132 Ananus pe3ynbraros 113 MIOATOTOBKA
[TpakTHyeckue 3aHATHSL:

OTBETOB Ha

PacnosnaBanue a30THBIX, KATUHHBIX,
(IE)OC(bOpHLIX yoOpeHuil.

aCyeThl 10 XUMUYECKHM yPABHEHH-
sIM, CBSI3aHHBIE C MACCOBOI JOJIei
BBIXO/1a MTPOTYKTa PEaKIUU OT
TEOPETUIECKH BO3MOXKHOTO.
3HAKOMCTBO ¢ 00pa3aMu METAIJIOB
U UX pyJamMmu Spa oTac
KOJIIEKIIUSAMUA

3HaKOMCTBO ¢ 0Opa3iiaMu HeMe-
TaJJIOB ¥ UX TPUPOTHBIMU
coeTMHEHUSIMU (paboTa ¢ KOJIJIeK-
LUSIMU )

Bonpocs! 113,

MO/ATOTOBKA K

KOHTPOJIBHOU
pabore

Yr1eBoI0poabl H HX MPHUPOIHBbIE HCTOYHHKH
(19 uacos)

9 yacos

22




133-135 | AnkaHbl COCTaBJICHUE KOHCIICKTA 110 I'maBa 1, §
JUIAKTHYSCKUM €IUHUIIAM; 14-15
136-138 | AnkeHbl IIOATOTOBKA
OTBETOB Ha
BOIIPOCHI
CEeMUHAp.
139-141 | [lueHbl 1 Kay4yyKu
142-143 | AIKUHBI I'maBa 2, §
2.1-2.2
144-145 | Apensl
146-147 | [IpupoaHbIE UCTOYHUKHU I'maBa 2, §
YTJIEBOJOPOIOB 2.3-2.4
148-149 | Jlaboparopnas paboTa: Ananu3 pe3ynbraroB JIP KOHCIIEKT
«OO0HapyxXeHHe BUTAMUHOB B
MPOIYKTAX)
150-151 | [IpakTudeckue 3aHATHs: 3HAKOMCTBO | AHanu3 pe3ynbratos [13 MOATOTOBKA
¢ o0pa3amu JIEKapCTBEHHBIX OTBETOB Ha

MperapaToB JTOMAIIHER
MEIUIMHCKON anTeyky. 3HaKOMCTBO
¢ oOpa3amMu MOKOIIMX U YUCTAIINX
CPE/ICTB, U3YUYCHHE UX COCTaBa U
MHCTPYKIUHU 1O IPUMEHEHHIO

Borpocs! 113

Kl/lcnopouconepmamne OpraHn4ecxKue

9 yacoB

coennHeHusn (18 yacon)

152-153 | Ciupthl CUCTEMaTHYeCcKas

154-155 | ®enon npopaboTka yuyeOHo I'mapa 3, §

TUTEPATypHI (10 BOMpPOCaM K 3.3-34

156-157 | Anpaerumabl naparpadam); I'naBa 3.

158-159 | Kap6oHOBEIE KHCIIOTHI

160-161 | CroxxHbIe 2PHUPBI U KUPHI I'maBa 3. §

3.3

162-163 | Yruepomast - cucTeMaTH4YecKast I'maBa 3. §

npopaboTKa yueOHOMH 3.4
TUTEPATypHI (10 BOIpPOCaM K
naparpadam);

164-165 | JlaGopaTopHble paboTHI: mosydeHne | AHanu3 pe3yabratoB JIP I'mama 3. §
KapOOHOBBIX KUCIIOT ¥ U3yUYEHHUE UX 3.5-3.6
CBOMCTB.

166-167 | [IpakTHueckue 3aHATHUS: Ananus pe3ynbraros 113 I'maBa 1, §
cocTaBieHre GOpMysT OPraHUIECKUX 1.3-14
BEIIIECTB M UX U30MEPOB.

168-169 | KoHTposbHBIC paOOTHI: Pednexcus
Kucnopoaconepxarue pe3yabTaToB
OPraHWYECKUE COCTMHEHMUS KP

A3oTconepxainiue OpraHudecKmne 7 qacos

coennuerus. [loaumepsl (15 yacon)

170-172 | AMUHBI U aMUHOKHUCIIOTBI - cUCTeMaTH4ecKas I'maBa 4. §

npopaboTka yueOHo 4.1-4.2

173-175 | benku JIUTEPATypHI (110 BOIpPOCcaM K I'maBa 4. §

naparpadam) 4.4

176-178 | [lonmumepsl: IacTMacchl, KayudykH, COCTaBJICHHE KOHCIIEKTA 110 ['maBa 4. §
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4.2-4.3

BOJIOKHA TMIAaKTUIECKAM eTMHUIIAM
179-181 | JlaGopaTopHbie pabOTHI: AHanus pe3ynbraros JIP ['maBa 4. §
«ccnenoBanie CBONCTB aHIIHHAY, 4.4-4.5
«[IpuroroBiieHue pacTBOPOB OEIKOB
Y BBITIOJTHCHUE OITBITOB C HUMHE
182-184 | [IpakTudeckue 3aHATHS: AHATN3 Amnanu3 pesyibraToB 113 MOBTOPEHUE
MUIIEBBIX MPOYKTOB HAa HAIMYHE
YTJIEBOJIOB.
185-186 | duddepeHumnpoBaHHbIi 3a4eT AHnanus
pe3yIbTaToB
JK3aMeHa
187-190 | CamocTosTenpHas pabora
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