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HopMaTuBHYIO TpaBOBYIO OCHOBY NpOrpaMMbl MO yueOHOW mucnumuinHe «Pycckuit
A3BIK» COCTABJISIOT CIEAYIOIINE JOKYMEHTBI:

- ®enepanbHbiid 3akoH OT 29.12.2012 1. Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit
Denepanuny (1anee — GenepanbHbI 3aKOH 00 00pa30BaHUN);

- mnpukaz MunoOpnayku Poccu ot 17.052012 1. Ne 413 «OO0 yrBepxkIeHUH
denepanbHOrO CTaHIApPTa CpeIHEro oOImero oOpa3oBaHUsS» (3aperucTPpUpOBaH B MUHIOCTE
Poccun 07.06.2012 1. Ne 24480) (manee — ®I'OC COO);

- mnpuka3 MunnpocBemenus Poccun ot 28.08.2020 r. Ne 442 «O06 yTBepKIeHUH
[Topsinka opraHu3alMM U OCYILIECTBJIEHHUS OOpa30BaTENIbHON JEATENBHOCTH I10 OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOTPaMMaM — 00pa30BaTEIbHBIM MPOrpaMMaM Ha4daJlbHOTO OOIIEro,
OCHOBHOTO OOIIET0 M CpeAHero olmiero oopa3oBaHus» (3apeructpupoBan B Munrocte Poccuun
06.10.2020 1. Ne 60252);

- mpuka3z Munnpocsemenuss Poccum ot 24.08.2022 1. Ne 762 «O06 yTBepKIeHUH
[Topsinka  opraHM3alMuM M OCYUIECTBJIEHUS  0Opa3oBaTENbHOM  JIEATEIBHOCTH 10
o0pa3oBaTenbHbIM nporpamMmmam CpeIHero npodeccrnoHaIbHOrO o0pa3oBaHUs»
(3apeructpupoBasn 21.09.2022 r. Ne 70167) (Bctynaer B cuiy ¢ 01.03.2023 r.);

- npuka3 Munnpocseuieaus Poccun ot 23.11.2022 r. Ne 1014 «O0 yTBepxaeHuH ¢enepaabHoi
00pa3zoBaTenbHON MPOTpaMMBbI CPETHEro 00IIero 00pa3oBaHus» (3aperucTpUpoBaHO B MuHIOCTE
Poccun 22.12.2022 1. Ne 71763)

Opranuzanus-pa3paboTuuk: roCyIapcTBEHHOE OF0KEeTHOE yupekIeHne KammHauHrpackoi
obnactu mpodeccuoHalibHast o0pa3oBaTenbHas opranusanus «Kosiemk MexaTpoHUKU U
MUIIEBON UHAYCTPUN»

Pazpabotunk:

[TepeboeBa Harammst Hukonaesna

PexosMen1oBaHO

Meroauer I'BY Kannunurpanckoii obnactu [100 J ARy E.A. Huxonaena
Koseon MexarpoHuKs i IHICHON HIUTYCTPHI®
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma  y4eOHOW  JIUCHMIUIMHBI  SIBJSETCS  YacThl0O  OCHOBHOMU
npodecCUOHAIBHOM 00pa30BaTebHOM MIPOrpaMMbl TOJATOTOBKH CHEIUATHNCTOB
CPEIHEr0 3BEHAa B COOTBETCTBMM C (eAepaibHBIMH TOCYJIapCTBEHHBIMU
o0pa3zoBaTeILHBIMU CTaHJAAPTAMHU CPEIHET0 NMpodeccHoHaIbHOro 00pa3oBaHus 110
crienmanbHOCTH 43.02.15 «IloBapckoe M KOHAUTEPCKOE AETIOM.

[Iporpamma 00meoOpa3oBaTeIbHON  YIEOHONH —TUCIUTIIMHBI  « XHMUS)
npeaHa3HayeHa JUI W3ydeHUus B NPo(ecCHOHANBHBIX — 00pa30oBaTEeIIbHBIX
OpraHu3alKsIX, PEeaM3yIIMNUX 00pa30BaTeIbHYI0 MPOrPaMMy CPEIHETO OOIIETro
oOpa3oBaHMs B  IIpeaeliax  OCBOSHHUS  OCHOBHOW  Npo(decCHOHAIbLHOM
obpazoBarenpHoit porpammbel CITO (OITOIT CIIO) Ha 6a3e OCHOBHOI'O OOIIETO
oOpa3oBaHMsI TMPHU TOATOTOBKE KBaTU(PUIIMPOBAHHBIX pPAa0OUYWX, CIYXKAIIUX |
CHCIIHAJIUCTOB CPEJIHETO 3BCHA.

[Iporpamma yueOHON AMCHMIUIMHBI «XUMHUS»  pa3paboTaHa Ha OCHOBE
dbenepaabHOro rocy/1apCTBEHHOTO 00pa30BaTENLHOIO CTaHAApTa CPEIHETO OOIIETo
oOpaszoBaHus, YTBEPKICHHOTO MprukazoM MunoopHayku Poccun ot 17.05.2012 Ne
413; na ocHoBe [IpumepHOl mporpaMmbl OO0IE00pPa30BATEILHON TUCIUIIIMHBI
«Xumusi» s npodecCHOHANBHBIX — 00pa3oBaTENbHBIX  OpPraHHU3allvy,
pekomeH0BaHHON DenepanbHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM YUPEKIECHUEM

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

[Iporpamma MOKET MCIIOIB30BAThCA JAPYTUMU  MNPO(EeCcCHOHATLHBIMU
oOpa3oBaTEIbHBIMUA  OpraHU3alUsSMH,  PEATU3YIOIUMHU  00pa30BaTEIbHYIO
nporpaMMmy cpeaHero ooOiiero oOpa3oBaHHUsI B Tpejeiax OCBOCHHUST OCHOBHOM
npodeccuoHanbHONM 00pa3oBarenbHOl mporpammbl CIIO Ha 06a3e OCHOBHOTO
o01iero o0pa3oBaHus; MPOrpaMMbl MOATOTOBKM KBaJTU(DUIIMPOBAHHBIX PaOOYHX,
CIy’)KallluX; MpOorpaMMbl MOATOTOBKHM crnenuaiuctoB cpeanero 3BeHa (ITITKPC,
[ITICC3).

Conepxanue mOporpamMMbl  «XHUMUSD HAMNpaBJICHO Ha JOCTHUKECHUE
CHEAYIOLINX LIEJEH:
e (QopMupoBaHHWE Yy O0OYYalONIUXCS YMEHUS OIEHWBATh 3HAYUMOCTH
XMMHWYECKOTO 3HAHMS ISl KaXKI0TO YEJIOBEKA;

e (¢dopmupoBaHHE Y OOYYAIOUIUXCS IIEJIOCTHOTO MPEACTABICHUS O MHUPE U
pOJIM XUMUU B CO3JIaHUM COBPEMEHHON €CTECTBEHHO - HAyYHON KapTUHBI
MHUpa; TIOKa3aTh HEOOXOAUMOCTh W3YyUYCHUS XUMUU IS OOBSICHEHUS
SIBJICHUI, HAOTIOaeMbIX B KU3HU,

® pa3BUTHE y 00yUYaIOIMUXCS YMEHUHN pa3iandarh (PaKThl U OIIEHKH, CPABHUBATH
OLICHOYHBIC BBIBOJBI, BUIETh HUX CBA3b C KPUTEPUSIMU OLICHOK U CBSA3b



KPUTEPUEB C OMPEACICHHOW CHUCTEMOW LIEHHOCTEW, (OpMyIUpOBaTh U
00OCHOBBIBaTh COOCTBEHHYO MTO3ULHUIO;

e npuobpereHrHe OOy4YalOIMUMUCS ONbITa Pa3HOOOPA3HON JEATEIBHOCTH,
MO3HAHUS U CAMOIIO3HAHUS;, KIOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE
3HAQUYEHHE JUIsl PaA3JIMYHBIX BUJOB JIESITEIILHOCTU (HABBIKOB PEIICHUS
npo6JieM, IPUHATHA PEIICHUN, TOUCKA, aHaIu3a U 00pabOTKU MH(POPMAIIH,
KOMMYHUKATHUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, COTPYTHUYECTBA);

e mnpuoOpeTeHrne OOydYaIOIIMMUCS 3HAHUN MO TEXHHUKE Oe30MacHOCTH MpHU
paboTe ¢ XWMHUYECKHMH pPEaKTUBaMH, JabOpaTOPHBIM O0OPYIOBAHUEM.
Pa3zBuTHe TaKMX KayecTB JIMYHOCTH 4YEIIOBEKAa, KaK BHHMATEIBHOCTB,
OTBETCTBEHHOCTh, ~ OCTOPOXKHOCTb,  aKKypaTHOCTb,  OCpEKIHMBOCTb,
TUCHUIUTMHUPOBAHHOCTh TPU  TPOBENEHUHM  OJKCIIEPHUMEHTa B  XOJe
71a00paTOPHBIX 3aHSATHI.

e (opmupoBaHME Yy YyyalMXCid IO3HABATEIBHOTO MHTEpEca K XHUMHH,
UCCJIEIOBATENLCKUM M 3KCIIEPUMEHTAIbHBIM padoTaM, MyTEM MNPOBEACHUS
POCTEUIINX JIAOOPATOPHBIX UCCIEOBAHUN C XUMHUUYECKUMU BEILIECTBAMHU

MECTO YYEBHOM JUCHUIIJIMHBI B YYEBHOM IIJIAHE
yueOHasi TUCHUIUIMHA «XUMHS» SBISETCS Y4€OHBIM MPEAMETOM 00s3aTeIIbHOM
npeaMetrHo obnactu  «OOmectBeHHble Haykuw» DOI'OC  cpennero o0011ero
oOpa3oBaHuUs. YyebHast  AWCHUIUIMHA «Xumus» M3y4aercs B
obmeo6pazoBarenbHOM IMkie yueoHoro mrada OITOIT CITO na 6a3e 0OCHOBHOTO

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

2. PE3YJBTATHI OCBOEHMS YYEFHOM JUCIUILIVHBI

OcBoeHue cojep:kKaHusi y4eOHOW JAUCHUILIMHBI «XHMHS» oOecneuynBaeT
JOCTUKEHHE CTYIeHTAMH CJIeYIOIIHUX Pe3yJIbTATOB:
* TUYHOCHHBIX:

-4yBCTBO TOPAOCTH H YBAXEHUSA K UCTOPUU U  JTOCTHKCHUSIM
OTCUECTBCHHONW XWUMHWYECKOH HAyKHW,; XHWMHUYECKH TPaMOTHOE IIOBEICHHE B
poeCCUOHANIEHON NIEITEIbHOCTH W B OBITY NMPU OOpaIICHHH ¢ XHUMHYCCKUMHU
BEII[ECTBAMH, MaTepHUaIaMH | MPOIIECCaMHU;

-TOTOBHOCTbH K MPOJODKCHUIO 00pa30BaHUS M TIOBBIIICHUS KBATU(DUKAIIUN
B M30paHHOlN TIPO(EeCCHOHATBFHON NESITEIbHOCTH U 0OBbEKTUBHOE OCO3HAHHE POJIU
XUMUYECKUX KOMIIETEHITUN B ATOM;

-YMEHHE HMCTOJB30BaTh JOCTHKEHUS COBPEMEHHOW XUMHUUYECKOW HAYKH U
XUMUYECKUX TEXHOJOTUW ISl TOBBIMICHUS COOCTBEHHOTO HHTEIICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOU EeATeTbHOCTH,

* MemanpeomMemHulx:

-MCTIOJIb30BAHUE PA3JIMUYHBIX BHUJIOB IO3HABATEIBHON EATEIBHOCTH U
OCHOBHBIX MHTEJUICKTYAIBHBIX Omepanuid (OCTaHOBKH 3a/1a4yu, (popMyIHpOBaHUS
THIOTE3, AaHalM3a W CHUHTE3a, CpPaBHEHHS, OOOOIEHUs, CHCTeMaTH3alllH,
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BBISIBIICHUS MIPUYUHHO-CIEACTBEHHBIX CBsI3€H, MOMCKa AHAJIOTOB,
dbopMyaMpoBaHMs BBIBOJOB) JUIsl PEHICHHS MMOCTABJICHHOM 3ajaud, NPUMEHEHHE
OCHOBHBIX METOJIOB TO3HAHUs (HAOJIIOJEHUS, HAYYHOTO OHKCIIEPUMEHTA) s
U3YYEHUS! PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodeccuoHanbHOM cdepe;

-MCIIOJIb30BAHUE PA3IMYHBIX HCTOYHHMKOB JSI MOJYYEHUS XUMHUUYECKOU
uH(popMaIuU, YMEHHE OLICHUTh €€ JOCTOBEPHOCTHb I JIOCTHXKEHHUS XOPOIIUX
pe3ynbTaToOB B MpodhecCHuoHaIBHOU cepe;

* NPEOMEMmHDbIX:

- c(OpMHUPOBAHHOCTh TPEICTABICHUNA O MECTe XUMHUU B COBPEMCHHOU
HAayYHOW KapTHUHE MUpPA; TOHUMAHKUE POJIM XUMHUHU B (DOPMHUPOBAHUH KPYro3opa u
GYHKIIMOHATFHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI MPAKTHYECKUX 3a/1a4;

- BJIaJICHHE OCHOBOIIOJIATAIONIUMU XUMUYECKUMU TOHSATUSAMH, TEOPUSIMH,
3aKOHAMH W  3aKOHOMEPHOCTSIMHU; YBEPEHHOE I[OJb30BAaHUE XHUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOT'O MO3HAHMSI, UCIOJIb3YEMbBIMU
B XUMHUU: HAOJIOJEHUEM, OMHCAaHUEM, H3MEPEHHEM, SKCIEPUMEHTOM; YMEHUE
00pabaTbIiBaTh, OOBICHATH PE3YJIbTAThl MPOBEJACHHBIX OMBITOB M JIENIATh BBIBO/IBI,
TOTOBHOCTh M CIHOCOOHOCTh MPUMEHATh METOJbl TIO3HAHHS TMPU PEHICHUU
MPAKTUYECKUX 33/1a4;

- c(hOpMHUPOBAHHOCTb YMEHHUSI JlaBaTh KOJIMYECTBEHHBIE OIEHKU U
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPABHEHUSIM;

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

- chOpMUPOBAHHOCTh COOCTBEHHOM TO3UIMM TIO OTHOUIEHUIO K
XUMHUUYECKON nH(OpMaIINK, MOTy4aeMOil U3 pa3HbIX HCTOYHUKOB.

3. COIEPKAHWUE YYEFHOMN JUCIIUTIJINHBI
Beenenue

Hayunble MeTonbl NO3HAHWS BEWIECTB M XUMHUUYECKHUX SBICHUU. Poip
AKCIEPUMEHTA U TEOPUM B XUMHH. MoOJEIMpOBaHUE XUMHUYECKHX IPOIECCOB.
3nauenne xumun Tpu ocBoeHun npodeccuit CIIO TexHmueckoro mpoduss
po¢eCCUOHAIBHOTO 00pa30BaHUs.

1. O0mast ¥ HeOpraHu4ecKas XuMHus
1.1. Ocnoenvle nonamus u 3aKOHbL XUMUU

OcHoBHBbIe mOHATHA XuMHHM. BemectBo. AtoMmM. Momnekyna. XuMHUYECKUN
AJIEMEHT.
Annotponust. [IpocTeie u cioxHbIe BemecTBa. KauecTBEHHBIN U KOJTMYECTBEHHbBIN
COCTaB
BCIIECTB. XUMUYeCKHe 3HaKM U QopMynbl. OTHOCHUTENBHBIE AaTOMHAs U
MoJeKysipHas macchl. KonnuecTBo BemecTsa.
OcHoBHbIe 3aKOHBI XUMHUH. CTEXHOMETPUSA. 3aKOH COXPAHEHHSI MacChl BEIIECTB.
3akoH



MIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOW CTPYKTYpbl. 3aKOH ABOraipo M
CJIEACTBUS

3 Hero. PacueTHble 3aJauyd HAa HAxXO0XKICHUE OTHOCUTEIBHOM MOJIEKYJISIPHOU
Macchl, ONPENEIICHHE MacCOBOM JOJIM XUMHUYECKHUX DJIEMEHTOB B CJIOKHOM
BEILIECTBE.

Jemoncmpayuu

Mopenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

Mopnenn MONEKyJ MPOCTBIX U CIOXHBIX BELIECTB (mapocrepxkHeBblie U CTroapra-
bpurneoba).

Komutekuust poCThIX U CIOKHBIX BEIIECTB.

HexoTopple BemecTBa KOIUYECTBOM | MOJIb.

Monens MOJISIpHOTO 00beMa ra3oB.

Annotponust pocdopa, KUCIOpoia, 0JIOBA.

Ilpogpunovnvie u npogeccuonanvho 3HaAUUMbBIE INEMEHMbBL COOEPHCAHUS.
AmnorpornHble MoaudUKauu yriepoaa (anMas, rpadur), kuciaopoaa (KUCIOpO,
030H), 0J10Ba (cepoe u

oenmoe omsoBo). IloHsATHE O XMMHYECKON TEXHOJOTMHM, OHOTEXHOJIOTUU H
HaHOTEXHOJIOTHUHU.

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

Meunneneena.

[lepuoauyeckas Tabnuiia XMMUYECKUX JIEMEHTOB — rpaduueckoe oToOpaxeHue
NEePUOINYECKOro 3akoHa. CTPyKTypa MEepUOIUYECKON TabIUIbl: Mepruoabl (Mable
1 OOJIBIINE), TPYIIIBI (T1aBHASA U TOOOYHAS).

Cmpoenue amoma u Ilepuoouueckuit zaxon /. U. Menoeneesa. Atom —
CJIOXHasi 4acTuna. Snpo (MPOTOHBI W HEWUTPOHBI) U AJIEKTPOHHAS OO00JIOYKA.
N3otomnbl. CTpoeHue

AJIEKTPOHHBIX O0O0JIOUEK aTOMOB 3JEMEHTOB MallblX MepuoaoB. OcoOeHHoCTH
CTpOEHUS

AJIEKTPOHHBIX O0O0JIOYEK aTOMOB SJEMEHTOB OOJIBIIMX MEPHOJIOB (MEPEXOTHBIX
AJIEMEHTOB).

[Tonsitue o0 opOuTansx. s-, p- U d-opOuTanu. DJIEKTPOHHbIE KOH(UTypaluuu
aTOMOB XUMUYECKUX 3JIEMEHTOB.

CoBpemeHHas dbopMynrpoBKa ITeproanueckoro 3aKOHA. 3HaueHue
ITepuoanueckoro 3akoHa u llepuoauyeckor CUCTEMBI XUMUYECKUX JIEMEHTOB /1.
N. Menpaeneesa s pas-

BUTHS HAYKU Y IOHUMAHUS XUMHUYECKON KapTHUHBI MUPA.

Hemoncmpayuu

Pazmuunbie gopmer [lepuogmueckoit cucrempl Xxumudeckux snemeHtoB J[. U.
Menpeneesa.

Jlunamuyeckue Tabiuipl 11t MojenupoBanus [lepuoanueckoi CHCTEMBI.
DnexTpu3anms Tell U UX B3aUMOJEICTBHE.

Jlabopamopnuwiii onvim



MopenupoBanue noctpoenus [lepuoanyeckon TaOIUIbI XUMUYECKUX SJIEMEHTOB.
Ilpogpunovnvie u npogeccuonanvno 3HauUUMbIE INEMEHMbBL COOEPHCAHUA.
PannoaktuBHOCTB. MCnonb30BaHME pagMOaKTUBHBIX H30TONOB B TEXHUYECKHUX
Hensix. PEHTTeHOBCKOE M3IIyYEHUE U €T0 UCIIOJIb30BAaHUE B TEXHUKE U MEIUIMHE.
MopenupoBaHue Kak
METOJ IPOTHO3UPOBAHUS CUTyallUH HA MIPOU3BOJICTBE.

1.3. Cmpoenue sewiecmea
HNonnas xummnueckas cBsi3b. KaTnoHbl, X 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe
Ipolecca OKHUCIEHHsS. AHUOHBI, MX O0O0pa3oBaHME W3 aTOMOB B pE3YyJIbTATE
mpolecca BOCCTAHOBJICHUA. OHHas CBS3b Kak CBS3b MEXIY KaTHOHAMU H
aHMOHAMHU 3a CYET AJNEKTPOCTATUYECKOT0 NMpUTsHKeHus. Kinaccudukaius noHOB: 10
COCTaBy, 3HaKy 3apsja, HalW4ulo  rujapaTHol  oOonouku.  MoHHbIE
KpUCTauimyeckue  pemerkd. (CBOWCTBA  BEIIECTB C  HMOHHBIM  THUIIOM
KPUCTALTNYECKOUN PELIETKHU.
KoBajienTHasi xuMu4eckasi cBsi3b. MexaHu3M 00pa30BaHUsI KOBAaJCHTHOM CBS3U
(OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). DIEKTPOOTpUIIaTeIbHOCTh. KoBasleHTHbIE
MOJIsIpHAsl U HEMOJIIpHAs CBsI3U. KpaTHOCTh KOBaJIEHTHOM CBSI3U. MOJIEKYISIpHBIE U
aTOMHBIE KpHUCTaUIMUecKue pemeTkd. CBOMCTBAa BELIECTB C MOJIEKYJSIPHBIMU U
ATOMHBIMU KPUCTAINIMYECKUMHU PELIETKAMM.
Merainyeckass cBf3b. MeTauimueckass KpUCTAJUIMYECKass pelleTka U
MeTaJInYecKas
XUMHYECKas CBA3b. OU3nuecKkue CBOMCTBA METAJIIOB.
ArperaTHble COCTOSIHUSI BellleCTB M BOJAOPOAHAsI CBA3b. [Beproe, KUIAKOE U
razoo0pa3Hoe cocTosiHMS BelecTB. llepexos BeliecTBa M3 OJHOTO arperaTHOro
COCTOSIHUS B IPYTOE.
BonoponHas cBA3b.
Yucrele BemecrBa M cMecH. [loHsatue o cmecu BemiectB. ['OMOreHHble U
re€TEPOTrCHHbIC
cmecu. CocraB cmeceil: oObeMHass M MaccoBas JOJM KOMIIOHEHTOB CMECH,
MaccoBast J0JIs
IIPUMECEH.
JMucnepcubie cuctembl. [lonsitue o aucnepcHoit cucreme. JlucnepcHas ¢aza u
nucniepcronHast cpena. Krmaccudukarmust gucnepcHblx cuctem. l[lonstae o
KOJUJIOMJIHBIX CUCTEMaX.
Hemoncmpayuu
Mopenb KpUCTAIIIMYECKONW PEIIETKHU XJIOPHUAA HATPHUS.
OO6pa3ipl MUHEPAJIOB C MIOHHON KPUCTATMYECKOM PEIIeTKOM: KaablUTa, rajauTa.
Monenu KpUCTAITMYECKUX PEIIETOK «CYXOro JpAa» (Wi ioaa), anmasa, rpapura
(nnu
KBapIua).
[Tpubops! HA KUAKUX KPUCTAILIIAX.
OOpa31pl pa3IMYHBIX JHUCTIEPCHBIX CHCTEM: SMYJIbCHM, CYCIICH3WH, a’po30JieH,
rejaen
Y 30JIEH.
Koarymsanus.



Cunepesuc.
Oddext Tunngans.
Jlabopamopnvie onvimaol
[IpuroroBieHue cycrneH3nu KkapooHaTa Kajiblius B BOJIE.
[Tony4yeHne 3MyJIbCHM MOTOPHOI'O Maca.
O3HaKOMJIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM.
Ilpogpunovnvie u npogeccuonanvno 3HaAUUMbBIE INEMEHMBL  COOEPHCAHUSL.
[lonsgpHOCTE CBSI3W M TNOJMAPHOCTH MOJeKynbel. KonaeHcamms. TekydecTs.
Bosronka. Kpuctammumzamus. CyOnumaruss ©w  aecyOnumarus. AHOMaluu
(bU3UYEeCKUX CBOWCTB BOJIBI. JKuIKue
KpUcTaJuibl. MuHepasibl U TOpPHBIE MOPOJABI KaK MPUPOJHBIE CMECU. DMYJIbCUH U
CYCIICH3UHU.
3o (B TOM uucie adpo3osin) u renu. Koarymsanus. Cunepesuc.
1.4. Booa. Pacmeopui. Inekmponumuueckas OUCcoyuauus
Boaxa. PacrBopwl. PacrBopenue. Boma kak pacrBopurenb. PacTBOpuMOCTb
BEILECTB.
HacelllleHHbIE, HEHACBHIINIEHHBIE, MEPECHIIICHHBIE pPacTBOPHl.  3aBUCUMOCTH
pacTBOPUMOCTH
ra3oB, )KHJIKOCTEH U TBEPBIX BEIIECTB OT PA3IUYHBIX (haKTOPOB.
MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA.
DJIEKTPOJIUTHYECKAS  JUCCONMANUS.  DJEKTPOJUTBI U HEIJIEKTPOUTHI.

DIIEKTPOITUTUYECKAS
auccouuanusi. MexaHu3Mbl 3JIEKTPOTUTHYECKONW AUCCOIMALUMA JIJIsl BEIECTB C
Pa3IMYHBIMU TUTIAMU XUMHUYECKOM CBSI3U. ['uapatupoBaHHbIC u

HETUIPATUPOBAaHHbIE HMOHBL.  (CTENEHb  JJIEKTPOJUTHUYECKOW  JAUCCOLMALWH.
CunbHble ®  ciabble  ANeKTpoauThl.  OCHOBHBIE  TOJOXKEHHUS  TEOPUHU
AIEKTPOJUTUYECKON  auccouuanuu. KHUCIOThI, OCHOBaHUS H COJIM  Kak
AIEKTPOJIUTBHL.

Jemoncmpayuu

PacTBoprMOCTB BELIECTB B BOJIE.

CobOupanue ra3oB METOJIOM BBITECHEHUS BO/IBI.

PacTBOpeHue B Bojie CEpHOM KUCIIOTHI U COJIEM aMMOHMUS.

OO6pa3ipl KPUCTALIOTHAPATOB.

N3roroBieHne rurncoBOy MOBSI3KH.

HcnpiTaHue pacTBOPOB  BJEKTPOJMTOB U HEDJIEKTPOJIMTOB HA  MIPEAMET
JIACCOLUALINH.

3aBUCUMOCTh CTENEHU JJIEKTPOJIUTUUYECKONW JUCCOLMALMM YKCYCHOW KUCIOTHI OT
pazbaBieHUs pacTBoOpa.

JIBMKEeHNE OKPAIICHHBIX HOHOB B 3JICKTPUUECKOM IOJIE.

[IpUroToBIiIeHUE KECTKON BOJIBI U YCTPAHEHUE €€ )KECTKOCTH.

HNonuTsbl.

OO0pasiel MUHEpPATBHBIX BOJ PA3JIMYHOTO HA3HAYCHUS.

Ilpakmuueckoe 3anamue

[IpuroroBnenue pacTBopa 3aJaHHON KOHIICHTPALUU.



Ilpogunvnvie u npogheccuonanvHo 3Hauumvlie 3I1EMEHMbL COOEPHCAHUA.
PactBopenue kak Qu3MKo-XuMUYeCcKuil mpouecc. TermnoBbie 3(PGeKTsl Npu
PacTBOpPEHHUH.

Kpucrammornaparsl. Pemenue 3amad Ha MAcCOBYHO JIOJI0 PAacTBOPEHHOTO
BelecTBa. [I[puMeHeHre BOJbI B TEXHUUECKUX 1eJs1X. JKECTKOCTh BOABI U CIIOCOObI
ee ycTpaHeHus1. MUHEpaJIbHbIE BOJIBI.

L.5. Knaccughukayus neopzanuueckux coeOUHeHUil u ux ceolicmea
Kuciaorel U ux cBoiicTBa. KHUCIOTHI Kak 3JMEKTPOJIUTHI, UX KiIaccuuKaius mo
pPa3IMYHBIM TNPU3HAKAM. XWMHYECKHE CBOMCTBA KHCJIOT B CBETE€ TEOPHUH
AIEKTPOJIMTUIECKON JVCCOLIAALINH. OcoGenHoctu B3aMMOJICUCTBUSA
KOHLIEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCHOT ¢ MeTauiamMu. OCHOBHBIE
CIIOCOOBI MOTYYEHUS KHUCIIOTHI.

OcHoBaHusi U UX cBoiicTBa. OCHOBaHUS KakK AJIEKTPOIUTHI, UX KiacCU(pUKaIUSI
[I0 Pa3JIMYHBIM IPU3HAKAM. XMMHYECKUE CBOMCTBA OCHOBAaHUU B CBETE TEOPUHU
IEKTPOJIMTHYECKON  aucconmanuu. PasnokeHue HeEpacTBOPUMBIX B BOJE
ocHOBaHUIl. OCHOBHBIE CITIOCOOBI MOJIyUYEHUSI OCHOBAHUH.

Comn m mx cpoiictBa. Comu Kak 3iekTpoiauTel. Coid cpegHue, KHCIbIE U
OCHOBHBIE.

XHUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPUU IEKTPOJIUTUUECKON AUCCOLUALNU.
CriocoObl IOJTy4eHHUsI COTIEH.

['upponus conen.

Oxkcuabl U ux cBoiictBa. CosieoOpa3yolue U HECcoJIeo0pa3yrole OKCHUbL.
OcCHOBHBIE,

aM(pOTEpHBIE U KUCIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCUJA OT CTEIECHH
OKHUCJIEHHSI 00pa3yloliero ero wMeramia. XHUMHUYECKHE CBOWMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

Jemoncmpayuu

B3aumopencTBre a30THOW U KOHLICHTPUPOBAHHOM CEPHOM KUCIIOT C METAJUIAMMU.
["openue docdopa u pacTBopeHre MPOIyKTa TOPEHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aMmGOTEPHOTO THAPOKCUIA.

HeoGpaTumblii Traponn3 kapouma KaabIys.

OOpaTuMbIii THAPOIIN3 COJIEH PAa3IMYHOTO TUTIA.

Jlabopamopnuie onvimuol

HcnbiTanne pacTBOPOB KUCIOT HHANKATOPAMHU.

B3anmoelicTBue METAIIIOB C KMCJIOTAMH.

B3aumMoaenicTBue KUCIOT ¢ OKCUIaMU METaJIJIOB.

B3aumMopeiicTBue KUCIOT ¢ OCHOBAHUSIMHU.

B3anmoaenicTBre KMCIOT C COJISIMH.

HcnpiTanne pacTBOPOB LIEII0OYEN HHAUKATOPAMMU.

B3auMmopencTBre 1IeI04Yen C COJISIMU.

PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

B3aumoperncTBre colieil ¢ METaIAMU.

B3aumoperncTBre cosie Apyr ¢ Apyrom.

['maponu3 conen pa3IMyHOro THIIA.
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Ilpogunvnvie u npogeccuonanvHo 3Hauumvlie 3I1EMEHMbL COOEPHCAHUAL.

[IpaBuna paszbaBieHusi CepHOM KUCIOTHL. Mcronb3oBaHWE CEPHOW KHUCIOTHI B

MIPOMBIIICHHOCTH.

Enxue menoun, uX UCIOJNb30BAHUE B MPOMBIIUICHHOCTH. ['allleHas U HeramieHas

U3BECTb,

UX MPUMEHEHHE B CTPOUTENbCTBE. [ UIIC U asiebacTp, TMIICOBAaHUE.

[Tonsarue o pH pactBopa. KucioTHas, menodnas, HeUTpaibHasi Cpefja pacTBOPOB.
1.6. Xumuueckue peaxuyuu

Knaccnpuxkanusa XxuMu4eCcKHX peakunuil. Peakunu coenvHEHUs, Pa3IOKECHHS,

3aMmeleHus, oomena. Karamutnueckue peakumu. OOpaThMble M HEOOpAaTUMBbIE

peaKIuu.

['oMOreHHbIE M TETEPOTE€HHbIE PEaAKIUU. DKIOTEPMUUYECKUE U DHAOTEPMHUUECKHUE

pEeaKIuu.

TemnoBo# 3¢ PexT XuMuIeckux peakiuii. TepMoXuMUIecKre ypaBHEHUS.

OKHCANTEIBHO-BOCCTAHOBUTE/IbHbIC  PEaKIUM. Crenenb OKHCJICHUSL.

OkucnuTenb M BOCCTAaHOBJIEHUE. BoccTaHOBUTENb H  OKUCIEHHE. MeTon

AJIEKTPOHHOTO  OajlaHca Ui COCTaBJICHUS  YPaBHEHHMH  OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX PEAKLIUM.

CkopocTh XUMHYECKHUX peakumid. [IoHATHE O CKOPOCTH XMMHUUYECKUX PEaKIUU.

3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIIUN OT Pa3IUYHBIX (PAKTOPOB: MPUPOJIBI

pEarupyrommx BEHIECTB, WX KOHIEHTPAlUHUH, TEMIEPATyphbl, ITOBEPXHOCTH

COIPUKOCHOBEHUS U MCITOJIB30BAHUS KaTaIU3aTOPOB.

O0paTuMocTh XMMHYeCKHUX peaknuil. OOpaTuMble U HEOOpATUMbIE PEAKIUU.

XHUMHUYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEILIECHHUS.

Hemoncmpayuu

[Ipumepsl HEOOpaTUMBIX peaKIUi, UAYIIUX C 0Opa30oBaHUEM OCajJKa, ra3za WU

BO/IBL.

3aBUCHUMOCTbh CKOPOCTH PEAKLIMU OT MPUPOIbl PEATUPYIOIINX BEIIECTB.

B3auMopeiicTBue pacTBOPOB CEpHOM KHCIOTHI C PACTBOPAMU THOCYJIb(aTa HATPUS

Pa3IMYHOM KOHIEHTPALIUU U TEMIIEPATYPHI.

Mopenp KUISIIETro Cosl.

3aBUCHUMOCTh CKOPOCTH XMMHYECKON pEAKUHUH OT MPUCYTCTBUS KaTald3aTopa Ha

IpUMEpPE

Pa3JI0)KEHHs IEPOKCUA BOJOPOA C TOMOIIBIO TUOKCUAA MAapTraHIa U KaTajlas3bl.

Mogaens anexTpousepa.

Mojenb 37eKTPOIM3HON BaHHBI JIs1 TIOJTYYEHHUS aTFOMUAHMSL.

Moenb KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnuvie onvimoi

Peaknus 3aMenieHnss MeIn KeJIE30M B paCTBOPE MEAHOTO KyITOpoca.

Peakruu, naymiye ¢ o0pa3oBaHUEM OCajiKa, ra3a Wiv BOIbI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJEHCTBUS COJIIHOW KHUCJIOTBI C METajulaMu OT HX

MIPUPOJBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJEHCTBUSI IIMHKA C COJISIHOM KHCIOTOM OT e€e

KOHICHTPALIUU.
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3aBUCUMOCTh CKOpOCTU B3auMoencTBust okcuaa meau (II) ¢ cepHoit kucioToit ot
TEMIEPATYPHI.
Ilpogpunovnvie u npogeccuonanvho 3HauUUMbIE INEMEHMbBL COOEPHCAHUA.
[lonsitue 00 »nekTponm3e. DIEKTPOJIM3 PACIUIABOB. JEKTPOJIU3 PACTBOPOB.
DIEKTPOIUTUYECKOE
MOJTyYEHHE ATIOMHUHUSL. [IpakTueckoe MIPUMEHEHHE AJEKTPOIU3A.
["anbpBaHOIIACTHKA.
["anpBanocTerus. PaguuupoBanue BETHBIX METAILIOB.
Karamu3. [oMoreHHele W  TeTEpOreHHbIE  KaTanu3atopel.  [IpoMOTOpBL.
Karanutnueckue
snbl. UTHTHOUTOPEL.
[Ipon3BOACTBO aMMHaKa: ChIPbE, anllapaTypa, HAyYHbIE TPUHLIAIIBL.

1.7. Memannvt u nememanol
Metasibl. OCOOEHHOCTH CTPOEHMSI aTOMOB U KpucCTaJIoB. Pu3nueckrue CBOMCTBA
MeTtaiioB. Knaccudukaruss MeTanaoB MO pa3MyHbIM MPU3HAKaM. XUMHUYECKUE
CBOMCTBaA
METaJUIOB. DJIEKTPOXUMHUYECKUH PsIJI HAIIPSKEHUI METAIUIOB. MeTalmmoTepMus.
OOmme  crnocoOpl  moiayyeHuss — MetawioB.  [loHsTHE O  MeTaUTypruu.

[TupomeTaimyprus,
TUIPOMETAILTYPIrus U 3JIEKTpoMeTauryprus. CruiaBsl YEpHBIE U [IBETHBIE.
Hemeranabl. OcobeHHOCTH cTpoeHMst aTomMoB. Hemeramisl — mpocThie

BEILIECTBA. 3aBUCHUMOCTh CBOMCTB T'aJIOTEHOB OT HUX ITOJIOKEHUS B IEPUOIUYECKON
cucreme. OKHCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA HEMETAIUIOB B
3aBUCHMOCTH OT UX IOJIOKEHHUS B PSAY dJIEKTPOOTPULATEIBHOCTH.
Hemoncmpauuu

Kosmnexkuus Meranios.

B3auMmojelicTBUEe METAIJIOB C HEMETalilaMu (JKese3a, IIMHKA U allOMUHHUS C CEPOH,
ATIOMUHUSA ¢ HOIOM, CYpbMBI C XJIOPOM, TOPEHHE JKeJie3a B XJIope).

['openue meTamos.

AJIFOMUHOTEPMHUSI.

Komnexknuss HemeramoB. ['openune HemetaiuioB (cepwl, (ocdopa, yris).
BriTecHeHne MEHEEe AaKTHUBHBIX TajlOTEHOB W3 PacTBOPOB MX cojel Oolee
AKTUBHBIMU raJIOT€HAMM.

Mozenb NpOMBILUIEHHON YCTaHOBKHU IS IIPOU3BOACTBA CEPHOU KUCIOTHL. Moieib
neyu

JUIs 00kHUra u3BecTHsKA. KOoJIeKuu mpoIyKIUH CUITMKATHON MTPOMBIIIJIEHHOCTH
(cTekua,

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

Jlabopamopnvie onvimoi

3akanka v OTIYCK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYPaMH CEpPOro 1 OEJIoro yyryHa.

PacnioznaBanue pyn xenesa.

Ilpakmuueckue 3anamus

[Tomyuenue, cobupanue 1 pacrio3HaBaHHE ra3oB.

Pemienne 3xcriepruMeHTaNbHBIX 3a4a4.
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Ilpoghunvusvie u npogpeccuonanvno 3nauumoie nemenmaul cooeprycanus. Kop-
po3us METaUIOB: XUMHUYECKas M DJIEKTPOXUMMUYECKass. 3aBUCHUMOCTb CKOPOCTH
KOPpO3HH
OT yCIOBUI OKpyxarwmeld cpenasl. Knaccudukanus KOppo3uu METAIOB 10
pa3InYHBIM
npusHakaM. CrocoObl 3alIUThl METAJIIIOB OT KOPPO3HUH.
[Ipon3BOACTBO UyryHa U CTAJIN.
[lonyyenne HeMeTaIIOB (PPAKUMOHHOM MEPErOHKOW KUAKOTO BO3AyXa U
IIEKTPOIU30M
PacTBOPOB UJIM PACILIABOB 3JIEKTPOJIUTOB.
CunukatHasi IpOMBILIIEHHOCTh. [[pOM3BOACTBO CEPHON KHCIIOTHI.
2. Oprannyeckass XumMms
2.1. Ocnoénvle nonamus Op2aHuU4ecKOll XUMUU U Meopus CmpoeHus
OP2AHUYECKUX COeOUHEHU
IIpeamer opranuyeckoit xumuu. Ilpupoansie, HCKYCCTBEHHbBIE U CUHTETUYECKUE

OpPraHNu4CCKHC BCIICCTBA. CpaBHeHI/Ie OpPraHUYCCKHUX BCIICCTB C
HCOPraHN4YCCKHUMHU.

BanentHocth. XuMHYECKOE CTPOCHHUC KaK IIOPAOOK COCAHMHCHHSA daTOMOB B
MOJICKYJIbI

10 BAJICHTHOCTH.

Teopusi crpoeHuss oprannyeckux coeauHeHuii A. M. byrtiepoBa. OcHOBHBIE
MOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTpoeHUsA. M3oMepust u n3oMepbl. XUMUYECKHE
dbopMyIIbl U MOJIEIN MOJIEKYJI B OPraHUYECKOW XUMUH.

Knaccupukanuss opranudeckux BemiecTB. Kraccudukaius BelecTB Mo
CTPOCHUIO YIIEPOJHOTO CKEJIETa U HAMYUIO (PYHKIMOHAIBHBIX rpynm. ["'omosioru
u romonorus. Hauana nomenknatypsl [UPAC.

Knaccupukauus peakumii B OpraHM4ecKol XumMuM. Peakiuu nprcoeInHEeHUs
(ruapupoBaHUs, TaJOTEHUPOBAHUS, THAPOTAJOTCHUPOBAHUS, THApATAIUN).
Peakiuu OTLICIICHUS (meruapupoBaHus, JETUIPOTATIOT€HUPOBAHUS,
neruaparanuu). Peakuuu 3amenieHus.

Peakunu nzomepuzanuu.

Hemoncmpayuu

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

COCJIMHEHUMH.

Jlabopamopnuiii onvim

N3rorosneHne MoJiesien MOJIEKYJT OPraHUYECKUX BEIIECTB.

Ilpogpunovnvie u npogeccuonanvno 3HaAUUMbBIE INEMEHMbBL COOEPIHCAHUA.
[Tonsitue o cybctpate m peareHTte. Peakiuum OKHCIEHHS U BOCCTAHOBJICHUS
opranuveckux  BemiecTB. CpaBHeHME  KilaccH(UKaMd  COSAMHEHUN U
KJ1accu(uKanmy peakiuii B HEOPraHMYECKON U OPTaHNIECKON XUMUMU.
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2.2. Yeneeo0opoowvt u ux npupoonsvie ucmouHuKku
AJIKaHBbI. AJIKaHbI: TOMOJIOTUYECKUH DS, N30MEpPUS U HOMEHKJIATypa aJKaHOB.
XUMUYECKHE CBOICTBAa aJKaHOB (Me€TaHa, »JTaHa): TOpPEHHUE, 3aMELICHHUE,
pasiioKeHue, neruapupoanue. [IpuMeHeHre alkaHoB Ha OCHOBE CBOMCTB.
AJIKeHBbI. DTUJIEH, €r0 MOIy4YeHHE (IerUAPUPOBAHUEM 3TaHA, JENOJUMEpU3aen
HOJUATWIIEHA). ['oMonormyeckuil psa, U30MEpUs, HOMEHKIATypa aJKEHOB.
XUMHUYECKUE
CBOMCTBA 3TUJICHA: TOPEHUE, KAUYECTBEHHBIC peakiuu (0OecIBeunBaHne OPOMHOI
BOJbI U
pacTBOpa IMEpMaHraHata Kauus), ruaparamnus, noiuMepusanus. [IpuMeHnenue
ATUIICHA
Ha OCHOBE CBOWCTB.
Jluenbl M Kaydyyku. [IoHsTHE O qUEHAax Kak yriieBOJOPOAAX C IBYMs JBOMHBIMU
cBs3siMu. CoOIpsDKEHHbIE JMeHbl. XUMUYECKHEe CcBoWicTBa OyraaueHa-1,3 u
U30MpeHa: oOeclBeurBaHUEe OpPOMHOM BOABI M NOJUMEpU3ALMS B KaydyyKH.
HarypanbHbiil 1 cuHTETHUECKHUE KayuyKH. Pe3nHa.
AJkuHBL.  AnernneH.  XMMHYECKME  CBOWCTBAa  alETUJIEHA:  TOPEHHE,
obecrBeurBaHNEe OpPOMHOMN BOJIbl, IPUCOEINHEHUIN XJIOPOBOAOPOA U TUApPATALHS.
[IpumeHeHue aneTuieHa
Ha OCHOBE CBOMCTB. MeXKKJIaccoBast U30MEPHs € aJIKaIUECHAMHU.
Apenbl. beH3os. XuMuyeckne cBocTBa OEH30J1a: TOPEHHE, PEAKIIMKU 3aMEILECHUs
(ranoreHupoBaHue, HUTpoBaHue). [ [pumenenune 0eH30J1a HA OCHOBE CBOKCTB.
IIpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB. [IpupoaHslii ra3: cocTaB, IPUMEHEHNE
B KaueCTBE TOIUIMBA.
Hedts. CoctaB u nepepadbotka Hedtu. [leperonka nHegru. Hedrenpomykrer.
Hemoncmpayuu
['openue meTaHa, 3TUJIEHA, alleTUIICHA.
OTHOLIEHHE MeTaHa, 3TUJIEHA, alleTUeHa U OeH30/a K pacTBOpaM IepMaHIaHara
KaJus
1 OpOMHOI1 BoJIE.
[Tosyuenue 3THIIEHa peakuuen JeruapaTauuy 3TaHoJa, alleTUIEHa — THAPOJIU30M
KapOu/1a KabITusl.
Pa3noxenue Kaydyka Npyd Harpe€BaHWM, MCHIBITAHWE MPOAYKTOB Pa3jOKEHHS Ha
HEIpPenebHOCTb.
Komnekmus 06pasiioB HedTu 1 HeTenpoaykToB. Komnekuus «KameHHbIN yros u
MPOIYKIHS KOKCOXUMUYECKOTO MMPOU3BOCTBAY.
Jlabopamopnvie onvimoi
O3HaKOMIIEHHE C KOJUIEKIIMEeNH 00pa3iioB He(PTH U MPOAYKTOB €€ nepepaboTKH.
O3HaKOMIIEHHE C KOJUIEKIIMEN KayqyKOB M 00pa3laMu U3JIeTui U3 PE3UHBI.
Ilpogpunovuvie u npogeccuonanvHo 3HAUUMbBIE INEMEHMbBL COOEPHCAHUA.
[IpaBuno B. B. MapkoBaukoBa. Knaccudukamuss v HazHAYeHUE KaydyKOB.
Knaccudukanuys u
Ha3HAYCHHE pe3rH. BynkaHu3anus kaydyyka.
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[TomydyeHue arneTwieHa MHPOIM30M METaHAa W KapOWAHBIM criocobom. Peaxrus
MoMMepu3aluyd BUHWIXJIOpUAA. [lONMMBUHUAXIIOPUA W €ro  NPUMEHEHUE.
Tpumepusanus
alieTHIIeHa B O€H3011.
[lonsitue 00 oskcrpakuuu. BoccranoBieHue HUTpOOEH30Jla B AHUJIUH.
['omonoruueckuit
psn apeHoB. Tomyon. HutpoBanue Tonyosa. TpoTui.
OcHOBHBIC HAMPABIICHUS TPOMBIIIIICHHON MTepepabOTKU MPUPOTHOTO Ta3a.
[TomyTHBIN HETAHOI ra3, ero nepepadoTka.
[Ipomecchl  MPOMBINIIIEHHON TmepepaboTKu  HePTH: KPEKWUHT, PUGOPMHUHT.
OxTaHOBOE YKCIIO OCH3UHOB U LIETAHOBOE YUCJIO AU3EIBbHOIO TOILIMBA.
Kokcoxnummyeckoe mpou3BOACTBO U €T0 MPOYKIIHUA.

2.3. Kucnopoocooepscawue opzanudeckue coeOuHeHus
Couprel. [lonmydyenue sTaHona OpoKEHHMEM TIIIIOKO3bl M TUIpaTalleil dTUJIeHA.
['unpokcunpHas rpymnna Kak (GyHKnuoHanbHas. [loHATHE O mNpeaenbHBIX
OJIHOATOMHBIX CIIUPTAax.
XUMHYECKHE CBOWCTBA JTaHOJIA: B3aUMOJIEUCTBHE C HaTpueMm, OOpa30BaHUE
MPOCTBIX U
CIIOXKHBIX A(QUPOB, OKHUCIEHHWE B aibAeruj. llpuMeHeHHe 5TaHONa Ha OCHOBE
CBOMCTB.
AJIKOT0JIN3M, €TO MOCIEICTBUS JJIsl OpraHUu3Ma YEJI0BEKa U MPEYIPEKICHUE.
['muueprH Kak mpeAcTaBUTENb MHOTOATOMHBIX CcUPTOB. KauecTBeHHas peakuus
Ha MHOTOATOMHBIE ciUpThI. [[puMeHeHne rnuuepuHa.
®enon. Dusnyeckne W XHUMHYECKHE CBOMCTBa (eHosia. B3aumHoe BiMsiHUE
aTOMOB B
MoJIeKyJie (peHoa: B3auMOACICTBUE C TUAPOKCUIOM HATPHUS U a30THOM KUCIOTOM.
[Ipumenenue dheHona Ha OCHOBE CBOMCTB.
Aabaeruapl.  Ilonstne 00  ampaermmax. AnpAerHaHas  rpynma  Kak
byHKIIHOHATBHAS.
dopManpIeru U €ro CBOWCTBA: OKHUCIEHHWE B COOTBETCTBYIOLIYIO KHCIOTY,
BOCCTAHOBJICHUE B  COOTBETCTByHOWIMM  crupt. [lonmyuenme  anpaerunios
OKHUCJICHHEM COOTBETCTBYIOIIMX cHupToB. I[Ipumenenue dopmanpaernia Ha
OCHOBE €r0 CBOMCTB.
KapoOonoBbie kuciaotrbl. [loHsitue o kapOoHOBBIX KucioTax. KapOokcuiabHas
rpyIa
KaKk (QyHKUMOHANbHAs. ['OMOJOTrMYecCKUd psa  TPEACbHBIX OJHOOCHOBHBIX
KapOOHOBBIX
kuciot. [lomydeHue kapOOHOBBIX KUCJIOT OKHUCIECHHUEM ajlbJCTHI0B. XUMHUECKUE
CBOMCTBA YKCYCHOW KHCJIOTBHI: OOIIME€ CBOMCTBA C MUHEPAIbHBIMU KUCJIOTAMHU U
peakius stepudukanuu. [IpumMeHeHne yKCyCHOW KHCJIOTHI Ha OCHOBE CBOMCTB.
Bricume )upHbI€ KACIOTHI HA IPUMEPE MAIBMUTUHOBOW U CTEAPUHOBOM.
Caoxubie 3¢pupbl u kupbl. [lomydeHue CiloOXHBIX d3(PHUPOB peakiueit
srepudukanuu. CrnoxHbie >QUpbHl B MNpupoae, uX 3HadeHue. I[IpumeHeHue
CJIOHBIX A()UPOB HA OCHOBE CBOMCTB.
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Kupsl kak cioxubie dpupsl. Kinaccupukanus xupoB. XUMHYECKHE CBOWCTBA
JKUPOB: TUAPOJIA3 W TUAPUPOBAHHUE KUAKUX XKUpOB. [IprMeHeHue KXUpOB Ha
OCHOBE CBOMCTB. MbLia.

YraeBoasbl. YTIIeBOIbI, UX KiIaccU(PUKaIMs: MOHOCAXapu/ bl (TJII0K03a, PPyKTO3a),
Jrcaxapusl (caxapo3a) U moarcaxapubl (Kpaxmail U IeJUT0103a).

['moko3a — BEMIECTBO C JBOMCTBEHHOM (YHKIMEH — aJdbJAeruAOCIHPT.
XHWUMUYECKHE CBOWCTBA TIJIOKO3bl: OKHUCJIEHHE B TIJIIOKOHOBYK) KHUCIOTY,
BOCCTAHOBJIEHME B COpPOMT, cnHpTOBOE€ OpokeHue. [IpuMeHeHHe TIIIIOKO3bl Ha
OCHOBE CBOMCTB.

3HayeHue YrieBOJ0B B )KMBOM MPUPOJIE U KU3HU YesoBeka. [loHsiTHe 0 peaknusax
MOJIH-

KOHJICHCAIlUM U TUJIPOJIM3a Ha TPUMEpPE B3aUMOIPEBPAIICHUN: TJIIOKO3a <>
MOJIUCAXAPUI.

Jemoncmpayuu

OxkucrieHue crupTa B aJibJIETU/I.

KauecTBeHHbIE pEAKIIMM HA MHOTOATOMHBIE CIIUPTBHI.

PactBopuMoOCTh (eHoIIa B BOJIEe IPU OOBIYHOM TeMIepaType U HarpeBaHUU.
KauectBennsle peakiiuu Ha (HEHO.

Peakiust cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TITIOKO3BI.

OxuciieHre anbJeruioB U IIIIOKO3bI B KUCIOTY € MoMoIIbio ruapokcuna menu (II).
KauectBennas peakius Ha kpaxmail. Komnekuus 3(pupHbIX Macen.
Jlabopamopnvie onvimoi

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

B3aumopeiicTBue T0K03bI U caxapo3bl ¢ Tuapokcuaom meau (I1).

KauecTBeHHas peakuust Ha Kpaxmal.

Ilpogpunvnvie u npogheccuonanvnHo 3HauuMvle 3INIEMEHMbL COOEPHCAHUAL.
MeTUIoBbI CHUPT M €r0 MCHOJIb30BAHME B Kauy€CTBE XHWMHYECKOIO CHIPbSI.
ToKCMYHOCTH METaHOJIA

U TIpaBWIa TEXHUKUA OE30MacCHOCTH MPHU pabOTe ¢ HUM. DTUIICHTIIMKOIb U €ro
MIPUMEHEHHUE.

TOKCHYHOCTDh ITHJICHTJIMKOJIA M TPaBWJIa TEXHUKU OE30MaCHOCTH TpHU paboTe C
HUM.

[Tonyuenne ¢QeHosia U3 MPOAYKTOB KOKCOXHMHUUYECKOTO TPOU3BOJCTBA U W3
OeH3oua.

[Tonukonnencamust popmanpaeruga ¢ ¢eHosoM B (peHoohOopMabIECTHIHYIO
CMOJTY.

Anetansaerua. [lonstTue o keToHax Ha mpuMepe aletoHa. [I[pumeHnenue arieToHa B
TEXHUKE U MTPOMBIILICHHOCTH.

Mmuoroo0pasue kapOOHOBBIX KHUCIOT (II[aBEJIEBOM KHCJIOTHI KakK JIBYXOCHOBHOM,
aKpUJIOBOW  KHUCIOTHl ~ KaK  HEMpeNeiabHOW, OCH30MHOM  KHCIOTBI  Kak
apoMaTU4EeCKOM).

[InenkooOpa3yromue Maciaa. 3aMEHa XUPOB B TEXHUKE HEMUILIEBBIM ChIPHEM.
CHUHTETHYECKHE MOIOLIUE CPEJCTRA.
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MonouHokucnoe OpoxeHue rioko3bl. Kuciomonounsie npoaykTsl. CuiiocoBaHue
kopMoB. HutpoBanue nemntono3sl. [lupokcunus.

2.4. A3omcooepicawue opeanuueckue coeounenus. Illonumepor
Amunbl. [lonarue 06 amuuax. Anudartrueckue amMuHbl, UX KiacCuPUKalus U
HOMEHKJIaTypa. AHWINH Kak OpraHudeckoe ocHoBaHue. [lonydeHune aHWInHA U3
HUTPOOEH301a.

[IpyuMeHEHNE aHUITMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBIL. AMUHOKHCIOTHI Kak aMmQoTepHble AUPYHKIIMOHATHHBIC
OpraHU4ecKue

COEIMHEHHS. XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEICTBUE C LIEI0YaMH,
KUCJIOTaMHU U JIPYT C APYroMm (peakius MoJUKOHJeHcanuu). llenTtuanas cBsi3b u
nonunenTuel. [IpuMeHenre aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

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

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

OEJIKOB.

IMonumepsl. benku u monucaxapuabl Kak OMOMOIMMEDPHI.

Ilnactmacepl.  IlonmyuyeHne  MONMMEPOB — peakUueld  MOJUMEPU3ALUU U
MOJIMKOH/ICHCALINH.

TepmoriacTUYHbIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpeacraButenu miactMacc.
Bosiokna, wux kiaaccupukanusa. Ilomydyenme  BonokoH.  OtxenbHbIE
MPEACTABUTEIIN XUMUUECKUX BOJIOKOH.

Hemoncmpauuu

B3anmonelicTBue aMMHaKa U AHWJIMHA C COJITHOW KHUCIIOTOM.

Peakuust anuiamHa ¢ OpOMHOM BOJIOH.

JlokazarenbCcTBO HAMMUUS (PYHKITMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.
PacTBopeHue u ocaxjenue OeIKoB.

[{BeTHBIC peakIuu OEIKOB.

['openue nTuubero nepa v MepCTsIHON HUTH.

Jlabopamopnvie onvimal

PactBopenue 6eKkoB B BOJIE.

OO6nHapyxeHue 6€JIKOB B MOJIOKE U MSICHOM OYJIhOHE.

JeHarypaius pacTtBopa Oelika KypUHOTO SiIla CIIUPTOM, PAacTBOpAMHU COJieH
TSDKEJIBIX

METAJIJIOB U TIPU HAarpEBaHUH.

Ilpakmuueckue 3auamus

Pemiennie SKCIepUMEHTANBHBIX 3a/lad  Ha HWIACHTU(PUKAIIUIO OPraHUYECKUX
COEJIMHEHUM.

Pacno3HnaBaHue miacTMacc v BOJIOKOH.

Ilpogunvnvie u npogeccuonanvHo 3Hauumvlie 3I1EMEHMbL COOEPIHCAHUA.
AMUHOKaNpoHOBas kuciioTa. KanpoH kak mpeacTaBUTeNb NOJIUAMUIHBIX BOJOKOH.
Hcnonp3oBanne ruapoiu3a OENKOB B TPOMBINUICHHOCTH. [lonuBUHUIXIOPUS,
NOJUTETPAQTOPITUIICH
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(tredion). denomodopmanpaeruanpie miactMaccel. Lemmymona. [IpomeimienHnoe
MIPOU3BOJICTBO XUMHUYECKUX BOJIOKOH.

4. TEMATUYECKOE IINTAHUPOBAHUE.

[Ipu  peanmuzanuu  cojepkanus  oOmeoOpazoBaTtenbHON  yueOHOM
aucuuIuIMHbl «XuMmus» B npeaenax ocBoeHus: OITOIT CIIO na 6a3e 0CHOBHOTO
oOmiero oOpazoBaHusi ¢ MojlydeHueMm cpeanero oodmiero odpazoBanus (IITIKPC,
[MTICC3) makcumanbHasg yueOHast Harpy3ka o0y4aromuxcsi coctaBiser - 184 vac

TemMaTnyecKu MJIaH

AynurtopHbie 3ansaTHA. Cofep:kanne 00yueHust KounuecrBo
4acoB

Beenenue 2
1. O0masi ¥ HeOpraHu4ecKass XuMHus
1.1. OcHOBHbBIE IOHSTHS U 3aKOHBI 16
1.2. I[lepnoanyecknii 3akoH u [leprnonnueckas cucrema 16
xuMmudeckux aneMeHToB J[. . MenzaeneeBa u cTpoeHne aroma
1.3. CtpoeHue BeliecTBa 18
1.4. Bona. PacTBOpbl. DIEKTpOJUTHYECKAST TUCCOLAALIMS 18
1.5. Knaccudukariys HeOpraHM4eCKuX COSIUHEHUN U UX 16
CBOMCTBaA
1.6. Xumnueckue peakiuu 16
1.7. MeTanibl 1 HEMETAJIbI 14
2. Opranunueckasi XuMHsl
2.1. OCHOBHBIE IOHATHUS OPTAHUYECKON XUMUU U TEOPUS 16
CTPOEHUSI OPTaHUYECKUX COCTMHEHUN
2.2. YrineBoaopoAsl U UX MPUPOIHBIE HCTOUYHUKHU 12
2.3. Kuciopojacoaepxaiiyue opraHndeckue COequHCHUS 9
2.4. Azotconepxkaime oprannyeckue coenruHenus. [loamumepsl 15
KoHcynbranmu 6
DK3aMeH 6
Htoro 180
CamocrosiTenpHas paboTa 4
Bcero 184

S. YYEBHO-METOINYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECHEYEHUE ITPOI'PAMMBI YUEEHOM
JANCIUIIJINHBI

5.1. Tpe0oBanuss K  MHHMMAJIBHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecrneyeHunIo
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Peanuzamus mporpaMMbl AUCHUIUIMHBI TpeOyeT Hamuyus ydeOHOro kaOuHera
XHUMHH, OMOTMOTEKH, YUTAIBHOTO 3ajla C BBIXOJIOM B CETh VIHTEpHET, aKTOBOTO
3ana.
O6opynoBanue yueOHOro kabruHeTa U paboynux MecT KabMHEeTa XUMUU:

pabodee MecTo Mperno1aBaTes;

MOCaJI0YHBIC MeCTa O0yJaromuxcs (10 KOJUYECTBY 00YUYarOIINXCS);

KOMIUIEKT 3aKOHOJIATeIbHBIX U HOPMATHBHBIX IOKYMEHTOB;

KOMIUIEKT Y4eOHO-METOAMYECKUX MaTePHAIOB

TexHUYecKue cpeicTBa 00yUCHHUsS: KOMIIBIOTEP C JIUIICH3UOHHBIM MPOTrpaMMHBIM
oOecrieueHnEeM, HTHTEPAKTUBHAS TOCKA

5.2. UudopmaunonHoe odecnevyeHne o0yueHust
IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, VHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI
OCHOBHBIE HCTOYHUKH:
Jlist o0yuaromuxcs:
Pym3utuc I'.E. Xumus. 11 kiace: yue6. nnst oOuieoOpa3oBart. opraHu3aiyi:
6a3oBbIii ypoBeHb / I'.E. Pymsutuc, ®@.I'. ®enpaman. — M.: «IIpocBemenney», 2016.
Pym3utuc I'.E. Xumus. 10 kinacc: yue6. mis o61meo0pa3oBaT. opraHu3aliuii:
0a3oBbiii ypoBeHb / I'.E. Pymzutuc, ®@.I'. ®enpaman. — M.: «IIpocsemenney, 2016.

JlomomHUTEIbHBIC HCTOYHHUKU:

HNuTepHer — pecypcsr:
www.chem.msu.su (3aeKTpoHHas OUOIMOTEKA IO XUMUH ).
www.enauki.ru (MHTepHET-U3/1aHue 1 yuuTenei « ECTeCTBEHHbIE HayKH)
www. lseptember.ru (Mmetoguueckas razera «llepBoe ceHTAOPs»)
www.hvsh.ru (kypHan «XuMus B IIKOJIEY)
www.hij.ru (KypHan «XUMUS U )KU3HBY).
www. hemi. wallst. ru (OGpa3oBaTeIbHBIN CAUT IS MKOJIBHUKOB « XUMHS»).
www.alhimikov.net (OOpa3oBaTenbHbIi CAUT JJIs1 IIIKOJIbHUKOB).
www.chemistry-chemists.com (3JIeKTpOHHBIH XypHaJT « XUMUKH ¥ XUMUSD ).

MEPCINEKTUBHO - TEMATHYECKOE IVIAHUPOBAHUE MO
JTUCUMILJIMHE

Ne Tema ypoka CamocrosiTe/ibHasA n/3
ypoKa BHeayJAUTOpHas padora
1 2 3 4
1-2 BBenenue (2 yaca) 1 yac
1. O0mas 1 HeopraHm4yeckasi XuMHs
OcHOBHbIE OHATHS U 3aKOHBI (16 YyacoB) 8 yacoB
3-7 OCHOBHBIE TTOHATUSA XUMUHU - IOCTaHOBKA JIMYHBIX 1enen | ['mama 1, §
Y 3374 IPU U3YYEHUH 1.1
XUMUH;
-COCTaBJICHHE IIJIaHa
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CaMOCTOSITEIbHON PabOThI
I NU3YYCHUS XUMUH.

8-13 OCHOBHBIC 3aKOHBI XMMUH -COCTaBJICHHE KOHCIIEKTA MO I'maBal, §
IUIAKTHYSCKUM €IUHUIIAM; 1.2-1.3
-cucTeMaTHu4ecKas
npopaboTka yuyeOHoi
JaUTepaTypsl (110 BOIpocam K
naparpadam);
14-18 | IIpakTuyeckue 3aHsITUSA: Amnanu3 pesynptaros 113 I'maBa 1, §
cocraBieHre POPMYIT OPraHUUECKUX 1.3-14
BEIIECTB U UX U30MEPOB.
Iepuoauveckuii 3akoH u Ilepunoanyeckas
cucreMa XuMuueckux sjaementoB .. 8 yacoB
MenaeiieeBa 1 cTpoenne aroma (16 yacoB)
19-22 | Ilepuoanueckuii 3akon [I.1. aHalu3 pesynbTaToB | I'nmaBa 1, §
Menneneena ceMuHapa 1.4-1.5
23-26 | CrpoeHue aToma COCTaBJICHUE KOHCIIEKTA 110 I'maBa 2, §
IUIAKTHYSCKUM €TUHUIIAM, 2.1-2.2
27-30 | JlaGopaTopHble pabOTHI: IOJIy4€HUE | - COCTaBIIEHUE TaOIHII; I'nmaBa 2, §
STUJIEHA U U3yUEHHUE €ro CBOICTB 2.5-2.6
31-34 | IIpakTH4ecKUe 3aHITHUSA: aHanu3 pesynbraros [13. MOJrOTOBKA
KaueCTBEHHOE ONpEJIeTICHNE COCTaBa OTBETOB Ha

YIJ€BOIOPOOB, PELICHHE
pacyeTHBIX 3aJ1a4y Ha YCTaHOBJICHUE
npocTeiiiel (opMyIibl BelecTBa 1o
MacCOBBIM JIOJISIM 3JIEMEHTOB.

Borpocs! [13.

Crpoenne BemecrBa (18 yacon) 9 yacos
35-37 | MonHas xumMu4ueckas CBsA3b -COCTaBJICHUE KOHCIIEKTA I10 I'maBa 3, §
IUIAKTHYECKAM €IUHUIIAM; 3.1-3.2
38-39 | KoBaneHTHas XuMUYECKast CBSI3b cUcTeMaTuyecKas I'magma 3, §
npopaboTKa yueOHOMH 3.3-34
JTUTEPATYpHI (10 BOIIPOCaM K
naparpadam);
40-41 | Meraminueckas CBS3b I'naBa 3.
42-44 ArperaTHbie COCTOSIHHSI BEIIECTB U MOATrOTOBKA
BOJIOPOJIHAS CBSI3b KOHCIIEKTa
45-46 | YucTele BEIECTBA U CMECH. I'naBa 3. §
3.3
47-48 | lucriepCHbIE CUCTEMBI - cUcTeMaTuJecKas I'naBa 3. §
npopaboTka yueOHoH 34
JTUTEPATYpPHI (TIO0 BOMIPOCaM K
naparpadam);
49-50 | JlabopaTopHbIe paOOTHI: MOTydYeHne | AHamu3 pe3yabTaToB JIP I'mapa 3. §
KapOOHOBBIX KUCIIOT ¥ U3YUYE€HHUE UX 3.5-3.6

CBOWCTB.
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51-52 | [IpakTuueckue 3aHATHS: AHAINA3 Amnanu3 pesynpraros 113 MMOBTOPEHHE
MUMIEBBIX MMPOJTYKTOB HA HATHYKE
YIJIEBOJIOB.
Bonaa. PacTBopbl. DiieKTpoIMTHYECKAS 9 yacoB
auccounanms (18 yacon)
53-57 | Bona. PactBopbl. PacTBOpeHHME - CUCTeMaTh4ecKas I'maBa 4. §
npopaboTka yueOHoi 4.1-4.2
auTepaTypsl (110 BOIpocam K
naparpadam)
58-62 | DneKTponuTHYeCKas AUCCOIMAIIHS COCTaBJIEHHE KOHCIIEKTA 10 I'maBa 4. §
IUIAKTUYCCKUM €IUHUIIAM 4.4
63-66 | JlabopaTopHbie pabOTHI: Amnanu3 pesynbratoB JIP I'naBa 4. §
«ccnenoBanie CBOMCTB aHIITHHAY, 4.4-4.5
«[IpuroroBiieHne pacTBOPOB OEIKOB
Y BBITIOJIHEHUE OTIBITOB C HUMUY
67-70 aHayu3 pesynpratos [13. MIO/ArOTOBKA
[TpakTHyeckue 3aHITUS:
OTBETOB Ha

«XapakTepHble CBOMCTBA
OpPraHMYECKUX BEIIECTB U
KAauEeCTBEHHBIE PEAKIIMHM HAa HUX,

«Pacmo3naBaHue miacTMace u

Bonpocsl [13.

BOJIOKOH»
Kiuaccupukanusi HeopraHu4ecKkux 8 4acoB
coeTHHEeHHUii U ux cBoicTB (16 yacoB)
71-73 | Kucnotel 1 uX CBOMCTBa cucTeMaTH4ecKas I'maBa 4. §
npopaboTKa yueOHOMH 4.6
JTUTEPATypHI (10 BOMpPOCcaM K
naparpadam)
74-76 | OcHOBaHUA U UX CBOMCTBA COCTaBJICHUE KOHCIIEKTA IO I'maBa 4. §
TUJAKTUYECKUM €IMHUIIAM 4.7
77-79 | Conu u X CBOMCTBA
80-82 | Okcubl M MX CBOMCTBA
83-84 | IIpaktnueckue 3anatusa: Pacuetnble | aHanu3 pe3ynbTaTtos [13. MOATOTOBKA
3a/1a4i Ha HaXOXJICHUE OTBETOB Ha
OTHOCUTEIILHOWU MOJIEKYJISIPHOU Bompocs! 113
Macchl, ONpeieJIEHNEe MacCOBOM 1011
XUMUYECKHUX AJIIEMEHTOB B CIIOKHOM
BEII[ECTBE
85-86 | KonrpombHbie paboThI: Ananus pesynbratoB KP Pabota Hax
TECTUPOBAHUE 110 TEME omuOKamMu
«[lepuonnyeckas Tabnuma
XUMHYECKHX 3JIEMEHTOBY
Xumuyeckue peakuuu (16 yacon) 8 yacon
87-90 | Knaccuduxaius XuMUIECKUX COCTaBJICHHE KOHCIEKTA MO I'maBa 5. §
peakuui JUIAKTUYSCKUM €IUHUIIAM; 5.2-5.3
91-93 | OKUCAUTETBLHO-BOCCTAHOBUTENbHBIE | AHAIU3 PE3YyJIbTATOB I'maBa 5. §
peakuuu ceMuHapa 54
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94-96 | CxkopoCTbh XMMHUECKHUX PEaKIINii COCTaBJICHHE KOHCIEKTA MO I'maBa 5. §
ITMIAKTHYSCKAM €IMHMIIAM; 5.5
97-99 | [lpaktuueckue 3austus: Kéctkocth | AHanu3 pe3ynbTaToB 113 I'maBa 5. §
BOJIbI U CIIOCOOBI €€ yCTpaHEHUsl. 5.1
Pemienue 3anau o reme
«DNEKTPOJINTUYECKAS IUCCOLIUALIMSDY
u «IIpurorosnenue pactsopa
3a1aHHON KOHILICHTPALIUW».

100-102 | JJaboparopHbie pabOTHI: AHanus pe3ynbraros JIP ['maBa 5. §
B3aUMOJICVICTBUE KHUCIIOT C 53
MeTaJlJIaMH, OKCUJJaMH METAJUIOB, C
OCHOBAaHUSAMHU, C COISIMU

MeTtasibl u HeMeTa/LuIbl (14 yacoB) 7 yacoB

103-106 | MeTtamabl: 0COOCHHOCTH CTPOCHUS - moaroroBka k JIP I'maBa 5. §
aTOMOB M KPUCTAJJIOB, CBOMCTBA 5.4
METaJIJIOB

107-110 | Hemetamasl. OcOOEHHOCTH CTPOEHHSI | COCTABICHHUE KOHCIIEKTA 110 I'naBa 6. §
aTOMOB, CBOICTBA JTUIAKTUYECKUM EAMHUIIAM; 6.1

111-113 | IlpakTudeckue 3ansaTus: Bnusaue Amnanu3 pe3yibtaToB 113 I'nmaBa 6. §
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh 6.5
XUMUYECKON pPeaKun

114-116 | KontposabHas paboTa 1o Teme: - CUCTeMaTH4ecKas pedaexcus
«Mertaibl 1 HEMEeTaJlIbD» npopaboTka yueOHoi

auTepaTypsl (1Mo BoIpocam K
naparpadam);
2. Opranuyeckasi XUMHS

OcHOBHbIE OHATHS OPTAHNMYECKOH XUMHUHU U

TeopHsi CTPOEHUSI OPraHUYeCKUX COeIMHEeHUH 8 yacos

(16 yacoB)

117-119 | Ilpeamer opraHMYECKOW XUMUN COCTaBJICHUE KOHCIIEKTA 10 KOHCIIEKT

120-122 | Teopust cTpoeHUs OpraHUYECKUX AUJAKTHICCKHM CTIMHHITAM, KOHCIIEKT
coenquHenuii A.M. bytneposa

123-125 | Knaccudukanusi opraHn4ecKkux KOHCIIEKT
BEIIECTB

126-128 | Knaccuduxamus peakuuii B KOHCIIEKT
OpPraHu4ecKoil XUMHU

129-130 Ananu3 pe3ynbraro JIP
JlaboparopHblie pabOTHI:

Pacno3znaBanue Xmo0puaos,
cynb(haToB, KapOOHATOB

131-132 Ananus pesynpraros 113 MOATOTOBKA
[IpakTHyeckue 3aHATHSL:

OTBETOB Ha

Pacrnio3naBanue a30THBIX, KATUWHBIX,
(IE)OC(bOpHBIX ya00peHuit.

acueThl 10 XUMUYECKHM yPaBHEHH-
sSIM, CBSI3aHHBIE C MaCCOBOM J10JIei
BBIXOJA IIPOAYKTA PEAKLIUHU OT
TEOPETHYECKH BO3MOXKHOTO.
3HaKOMCTBO C 00pa3laMi METaJLIOB

Bonpocs! 113,

HOJArOTOBKA K

KOHTPOJBLHOU
pabote
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KOJUICKIIUSIMU

3HAKOMCTBO C 00pa3liamMu HeMe-
TaJUIOB ¥l UX TPUPOTHBIMU
coeTMHEHUAMU (paboTa ¢ KOJIJIEK-
LHSIMH)

U UX pylaMu Spa60Ta c

YrieBoaopoabl M UX NPUPOAHBbIE HCTOYHUKHT

(12 yacoB) 6 wacon
133-134 | Ankansl COCTaBJICHHE KOHCIIEKTA 10 I'maBa 1, §
THIAKTHYSCKAM SIMHMIIAM; 14-1.5
135-136 | AnkeHsl MOJArOTOBKA
OTBETOB Ha
BOIIPOCHI
CEeMHHap.
137-138 | JlueHsl U KaydyKku
139-140 | AnkuHbl I'naBa 2, §
2.1-2.2
141 ApeHbl
142 [TpupoHbIE UCTOUHUKH I'maa 2, §
YTJIEBOJOPOOB 23-24
143 Jlabopartopnast pabora: Amnanu3s pe3ynabraToB JIP KOHCIICKT
«OO0HapyxXeHHe BUTAMUHOB B
MIPOJTYKTaX )
144 [TpakTrueckue 3aHsaTus: 3HAKOMCTBO | AHain3 pe3ynbraTos 113 IIOATOTOBKA
¢ o0pa3namu JIeKapCTBEHHBIX OTBETOB Ha

IIpenapaToB JOMaIIHEH
MEIUIIUHCKON anTeyku. 3HaKOMCTBO
¢ oOpa3iamMu MOIOIINX YU YUCTSIINX
CPEe/CTB, U3yYCHHE UX COCTaBa U
WHCTPYKIUHI IO IPUMEHEHHIO

Bonpocsl [13

Kucnopoaconep:xaimue oprannyeckue

4 yaca
coennHeHus (9 yacon)
145 Cnuptsl cucTeMaTuyeckas
146 ®denoun npopaboTKa yueOHO I'magma 3, §
AuTEpaTypsl (1Mo BoIpocam K 3.3-34

147 Anbaerus naparpadam); I'maBa 3.

148 Kap6oHoBBIE KHCTOTHI

149 CrnosxHble 3(UpBI U KUPBI I'maBa 3. §

3.3

150 VYraepoasl - cUCTeMaTu4YecKas I'maBa 3. §

npopaboTka yueOHo 34
AUTEpaTypsl (1O BOIpocam K
naparpadam);

151 JlaGopatopHble paOoThl: mosyuyeHne | AHanu3 pe3yabTatoB JIP I'maBa 3. §
KapOOHOBBIX KUCIIOT U U3YYEHHE UX 3.5-3.6
CBOMCTB.

152 [IpakTHueckue 3aHATHS: AHanu3 pe3ynbTaToB 113 I'maBa 1, §
cocTaBiieHHE (POPMYIT OPraHUYECKUX 1.3-14
BEIIECTB U UX U30MEPOB.

153 KonTponbHbIe paboTHI: Pednexcus
Kucnopoaconepxkaiue pe3yabTaToB
OPraHUYEeCKHE COCTMHEHHUS KP

23




A3oTcoaepiKalme oprannyecKue

coennneHus. [loaumepsl (15 yacos) 7 uacos
154-156 | AMHUHBI 1 aMUHOKHCIIOTHI - cCHCTeMaTuJecKas I'maBa 4. §
npopaboTka yuyeOHoi 4.1-4.2
157-159 | benku JUTEPATYpHI (10 BOMpPOCcaM K I'maBa 4. §
naparpadam) 4.4
160-162 | IToaumepsl: IIACTMACCHI, KayYyKH, COCTABJICHUE KOHCIIEKTA I10 ['naBa 4. §
BOJIOKHA IUIAKTUYCCKUM €IUHUIAM 4.2-43
163-165 | JlaboparopHbie pabOTHI: Amnanu3s pe3ynabtaToB JIP I'maBa 4. §
«MccnenoBanue CBOMCTB aHUIIMHAY, 4.4-4.5
«[IpuroroiieHne pacTBOPOB OEIKOB
U BBITIOJIHEHUE OTIBITOB C HUMU
166-168 | IlpakTuyeckue 3aHATUSA: AHATU3 Ananu3 pesyaptaros 113 MMOBTOPEHHE
MUIIEBBIX MPOJAYKTOB HAa HAJTUINE
YIJIEBOJIOB.
169-174 | Koncynpranuu
175-180 | Dk3amen AHanus
pe3yIbTaTOB
JK3aMeHa

181-184 | CamocTosiTennbHas paboTa
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