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IMosicuuTeILHAS 3aIMCKA

PaGouast mporpaMma 1o XMMUU Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHMsI COCTaBICHA Ha
OCHOBE IOJIOKEHUH ¥ TpeOOBaHUH K pe3yabTaTaM OCBOCHUS 00pazoBaTEIbHON MPOTrPAMMBI,
npecTaBieHHbIX B DefiepaibHOM roCy1apCTBEHHOM 00pa30oBaTeIbHOM CTaHIapTe CPEIHETO
o0riero o0pa3oBaHusl, YTBEP)KICHHOTO NMPHKa30oM MuHHCTEpCcTBA 00pazoBaHus U HayKu PO Ne
287 or 31.05.2021, c yuyerom [IpumepHoii mporpammbl BociuTanusi, OCHOBHOM
oOpazoBatensHOU mporpaMmMel MKOVY «Yepkacckonopeuenckas COLL» cpeanero obiero
oOpasoBaHus, , MPUMEPHOU paboueld mporpammbel MHCTUTYTa CTpaTeTUH Pa3BUTHS
oOpasoBanus Poccuiickoit Akanemun oopazoBanus M, 2021

B COOTBETCTBUU C

- [Tonoxenunem o paboueit mporpamme yaebnoro npeamera, MKOY «UepkacckomopedeHcKas
COLI»

\u OpHEHTHPOBaHA Ha peaU3alliioO B [IEHTPE 00pa30BaHUs €CTECTBEHHOHAYUHOM U

TEXHOJIOTUYECKOH HampaBieHHocTel «Touka pocray, coznqanHoro Ha 6aze MKOY
«Yepxkacckomnopeuenckass COLL» ¢ menbio pa3BUTUS y 00yHarOIuXCs
€CTeCTBEHHOHAYYHOH, MaTeMaTH4ECKOM, MH(POPMALIMOHHOHN IPaMOTHOCTH,
(bopMHpOBaHUS KPUTUYECKOTO M KPEATUBHOTO MBIIUICHUS, COBEPIIICHCTBOBAHHUS
HAaBBIKOB €CTECTBEHHOHAYYHO! U TEXHOJIOTMYECKOM HAIIPABICHHOCTH, a TAKXKE IS
MPaKTUYECKOU OTPaOOTKH y4eOHOTO MaTepHaia 1Mo y4eOHbIM MpeaIMeTaM « XHUMHUSI,
«buomornsay,

Ha 0a3ze nientpa «Touka pocta» obecriednBaeTcs peajinzanus 00pa3oBaTeIbHbIX
MPOTPaMM €CTECTBEHHOHAYYHOH M TEXHOJOTHUYECKON HAMPABIECHHOCTEN,
pa3paboTaHHBIX B COOTBETCTBHH C TPEOOBAaHUSIMU 3aKOHOATEILCTBA B chepe
o0pa3oBaHus 1 ¢ yuéToM pekomeHaanuii enepanbHOro oneparopa yaeOHOTo
npeamera «Xumusy. O6pa3oBaTenbHas MporpaMma rmo3BoJisieT UHTETPUPOBATh
peann3yeMsble 31eCh MMOX0AbI, CTPYKTYPY U COAEpKaHHUE IPH OpraHU3aluu
o0y4yeHust XuMHuU B 8—9 Kitaccax, BRICTPOGHHOM Ha 0a3e J11000ro M3 JOCTYIHBIX
yaeOHo-MeToanuecknx komruiekcoB (YMK). Ucnons3oBanune obopymoBaHus
neHTpa.«Touka pocTa» MO3BONISET CO3aTh YCIOBHS:

JUTSL PaCUIMPEHUs COACPKAHUS IKOJIbHOTO XMMHUYECKOTr0 00pa3oBaHus;

JJIA IIOBBIIICHU A MMO3HABATCIILHOM aKTUBHOCTH 06y11a101u1/1x051 B CCTCCTBCHHOHaY‘{HOﬁ 06J'IaCTI/I;

JUTSL Pa3BUTHS JIMYHOCTH peOSHKA B MPOIiecce 00yUueHHsI XUMHH, €r0 CIIOCOOHOCTEHH,
q)OpMI/IpOBaHI/IH " YAOBJICTBOPCHHA COIUAJIBHO 3HAYUMBIX HHTCPECOB U
noTpeOHOCTEH;

JUTsE pabOTHI ¢ OAAPEHHBIMH IKOJIBHUKAMH, OPTaHU3AINH UX Pa3BUTHS B PA3ITUIHBIX
obacTsax o0pa3oBaTeNbHON, TBOPUECKON JAEATEILHOCTH.

[Ipumensist udpoBbie 1a00PaTOPHH HA YPOKAX XMMHUH, YUAIIUECsS CMOTYT
BBITIOJITHUTh MHOKECTBO J1a00paTOPHBIX padOT U AKCIIEPUMEHTOB 10 TIPOrpaMme
OCHOBHOH IITKOJIEL.

B ocHOBE mporpaMMBI JIeXKat CIeAyIOMIME 3aKOHOAATEIbHbIE aKThl 1 HOPMATHBHO-
IIPaBOBBIC TOKYMEHTHI

1. ®epepanbublit 3ak0H 0T 29 .12 .2012 Ne 273-D3 (pex . ot 31 .07 .2020) «O6



obpaszoBanuu B Poccuiickoit deneparyiny» (C U3M . U 011 ., BCTYI . B CHITY €
01.09.2020) .
2.ITacniopt HanoHabHOTO TIpoekTa «O0pazoBanue» (yTB. mpe3unuymom CoBeta
nipu [Ipe3ugente PO no crparernyeckoMy pa3BUTHIO U HALIMOHAJIBHBIM ITPOEKTaM,
potokoi1 ot 24 .12 .2018 Ne 16).
3. I'ocymapcTBennas nporpamma Poccuiickoit deneparuu «Pa3Butue oOpazoBaHms»
(yrBepkaeHa nocranoiaeHueM IlpasurensctBa P® ot 26 .12
2017 Ne 1642 (pen . ot 22 .02 .2021) «O06 yTBEep>KIeHUHU TOCYAaPCTBEHHOM
nporpammbl Poccuiickoit denepannu «Pa3Butre o6pa3oBaHus»
4.Ilpodeccuonansubiii cranmapt «llemaror (memarormueckasi JACsITCIIBHOCTD B
JOIITKOJIPHOM, HAaYaJIbHOM O0IIIeM, OCHOBHOM 0O0IIeM, CpeIHeM OoO0IIeM
o0Opa3oBaHuM), (BOCIIUTATENb, YIUTENb)» (pea. oT 16.06.2019 r.) (ITpukas
MunucTepeTBa Tpyaa U conuanbHoi 3amuThl PO ot 18 okTsa6ps 2013r . Ne 544H,
C U3MEHEHUSIMH, BHECEHHBIMU MTPUKA30M MUHUCTEPCTBA TPyAa U COZAIUTHI PO
ot 25 nexabps 2014 . Ne 11155 u ot 5 aBrycra 2016 r . Ne 422H) .
5. ®enepanbHBI TOCYJAapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO
obmero oOpaszoBanus (yTBEpKAEH MpUKazoM MUHHCTEpCTBa OOpa30BaHHS U
Hayku P® ot 17 nexadpst 2010 r . Ne 1897) (pen.21.12.2020)
6..@enepanbHblii TOCYTapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHAAPT CPEAHErO
obmero oOpa3zoBaHust (YTBEpXKAEH NpHUKa3oM MMHHUCTEpCTBa 00pa3oBaHUs U
Hayku P® ot 17 mas 2012 r. Ne 413) (pen.11 .12 .2020) .
7.Metoanyeckre peKOMEHIAUH 110 CO3/JaHNI0 U (PYHKITMOHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OPraHU3alUsIX, PACION0KEHHBIX B CEIbCKOW MECTHOCTU U
MaJIbIX TOPOJIaxX, IEHTPOB 00Pa30BaHUs €CTECTBEHHOHAYUYHOU U TEXHOJIOTUYECKOM
HarpaBieHHOCTeH («Touka poctay) (YTBEPKICHBI PaCTIOPSKEHUEM
Munuctepcrsa npocsemienus Poccuiickoit denepanun ot 12 suBapst 2021 r. Ne
P-6)

8 Yueonsiii mman MKOY "UepkacckonopeueHCKasi CpeTHss
o0meobpazoBarenbHas mkosa"

9. Kanenmapusiit yueoHslit rpapux MKOVY "Uepkacckonopeuenckas COLL»
Cpoxk peanu3aiuy IporpaMMbl yaeOHOTo npeaMera «XuMus» - 2 Tofa.

Oo01ee YuC/10 y4eOHBIX 4aCOB 32 2 roja 00y4eHus-68 ,

U3 HUX Ha ocBoeHue nporpammel B 10 kiacce-149ac, Bcero 344aca

B 11 xmacce 1 gac , Bcero 34 gaca,

utoro B MKOY «Uepxkacckomnopeuenckass COLL» obmiee uncino yq4eOHbIX yacoB 68

st peanuzanuu mporpaMmbl o xumud B 10-11 kimaccax ucnonb3yercs y4eOHO —
meroanyeckuit kommuiekt; O.C. I'abpuensn. Xumusa 10 xnace, O .C. I'abpuemnsa . Xumust 11
KJ1acc

Ilenn u3ydyeHusi XuMHUH B cpeAHeH (MOJHOMH) IKoJIe:

* (dopmupoBaHUE y 00yYAIOIIMNXCS YMEHUS BUIAECTh U TOHUMATh [IEHHOCTH
00pa3oBaHMs, 3HAUMMOCTh XMMUYECKOI'0 3HAHUS TSI KAXKJ0I'0 YeJIOBEKa,
HE3aBUCHUMO OT €TO Npo(ecCHoHaIbHON 1€ TEIbHOCTH;

* (dopmupoBaHUEe y 00yUaAIOIHUXCS YMEHUM pa3iandaTh (PaKkThl U OLIEHKU,
CpaBHMBAaTh OLICHOYHbBIE BBIBOJbI, BUAETh UX CBSI3b C KDUTEPUSIMHU OLICHOK U CBSI3b
KPHUTEPUEB C ONMPEACIICHHONW CUCTEMOM IIEHHOCTEH, QOPMYyITHPOBATh U
00OCHOBBIBATH COOCTBEHHYIO ITO3UIIUIO;

* (¢dopmupoBaHue y 00yHarOIINXCS LIETOCTHOTO MPEICTABICHUS O MUPE U POJIU
XUMHH B CO3JaHUN COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MUPA; YMEHUS
OOBSICHATH OOBEKTHI U TIPOIECCHI OKPYKAIOIIEH TeHCTBUTEIHLHOCTH —



IIPUPOJHON, COMATIBHOM, KYJIBTYPHOU, TEXHUYECKOU CPEIbl, — UCIIOJIB3Y I IS
3TOTr0 XMMHUYECKHUE 3HAHUS;

* OpuoOpeTeHHE 00YYarOITMMHUCS OIBITa Pa3HOOOPa3HOU NESATEIILHOCTH,
OIIbITA NTO3HAHUS U CAMOIIO3HAHUS; KJIFOUEBBIX HAaBBIKOB, UMEIOIINX
YHHUBEPCAIBHOE 3HaUYE€HUE JJIs PA3JIMYHbIX BUIOB JAESITEIbHOCTH (HAaBBIKOB
peuieHus npo0iem, IPUHITHS PELISHNH, IONCKa, aHAJIN3a U 00paboTKH
nH(pOpMaI1, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUI, HABBIKOB
COTPYIHUYECTBA, HABBIKOB OE30ITACHOTO OOpAIIEHUS C BEIIECTBAMU B
TMOBCETHEBHOM KU3HM ).

LleHHOCTHBIC OPUESHTHUPHI COACPIKAHUS Kypca XUMHUHU B CpeIHEH (TTOJTHOI)
LIIKOJIE HE 3aBUCAT OT YPOBHS NU3YUYEHUS U ONPEACIISIIOTCS CIIeHU(PUKON XUMUHU
Kak Haykd. [IoHsSTHE «IIEHHOCThY» BKJIIOYAET €IMHCTBO OOBEKTHUBHOTO (Cam
00BEKT) U CYOBEKTUBHOTO (OTHOIIEHUE CYyOBbEKTa K OOBEKTY ), TOATOMY B
Ka4CeCTBC ICHHOCTHBIX OPUCHTHUPOB XUMHUYCCKOTO 06p3_30BaHI/IH BBICTYIIAKOT
0O0BEKTHI, U3yUaeMbl€ B Kypce€ XUMHUHU, K KOTOPBIM Yy ydanuxcs GopMupyeTcs
LIEHHOCTHOE OoTHouIeHuE. [Ipu 5TOM Beylyo pojib UTPAIOT [IO3HABATEIIbHbIC
LIEHHOCTH, TaK KaK JaHHBINA y4eOHBIH NpeAMET BXOJIUT B IPYHILy IPEIAMETOB
TTO3HABATCIBHOI'O LIUKJIA, INTaBHAA HCJIb KOTOPBIX 3aKJIIFOYACTCS B U3YUCHUUN
MPUPOIBI.

OcHOBY O3HaBaTEIbHBIX IIEHHOCTEH COCTABISIOT HAyYHbIC 3HAHUS,
Hay4HbI€ METO/Ibl TO3HAHUSI, 4 [ICHHOCTHBIE OpUEHTALUU, GOPMUPYEMBIE Y
ydaluuxcs B IponeCcCce N3yUYCHUA XUMUU, ITPOABIIAOTCA

* B IPU3HAHUM LIEHHOCTH HAYYHOI'O 3HAHM, €r0 NPAKTUYECKON 3HAUUMOCTH,
JIOCTOBEPHOCTH;

* B IIEHHOCTH XMMHYECKHX METOJIOB UCCIIENOBAHUS KUBOW U HEKUBOU
PUPOABI;

* B IIOHMMaHUHU CI0XHOCTH U NIPOTUBOPEUUBOCTH CaMOI'0 Mpolecca
MO3HAHMS KaK U3BEUHOTO cTpemieHus k McTtune.

B kauecTBe 00BEKTOB [IEHHOCTEHN Tpy1a M ObITa BRICTYNAIOT TBOPUYECKAs
co3uIaTeNIbHas IesITeIIbHOCTD, 3TOPOBBIA 00pa3 )KU3HH, a [ICHHOCTHBIC
OpHEHTALIUU COAEPIKAHUA Kypca XMMHUU MOT'YT PacCCMaTpUBaThLCA KaK
¢bopmupoBanue:

*  YBaXUTEJIHLHOTO OTHOIICHHUS K CO3UIATEIIHHOW, TBOPUYECKON NEATEITbHOCTH;
* MOHWMaHUS HEOOXOIUMOCTH 3J0POBOT0O 00pa3aKU3HU;
* noTpeObHOCTH B 6€3yCIOBHOM BBINOJIHEHUH MTPABHUI OE30ITaCHOTO
HCITOJIb30BaHUS BEIISCTB B MIOBCEIHEBHOM )KU3HHU;
* CO3HATEJIBHOTO BBIOOpaA OyayIei mpodeccuoHaabHOM NESITEIbHOCTH.

Kypc xumuu o6agaetr BO3MOXKHOCTAMU JUIsT (POPMHUPOBAHHUS
KOMMYHHMKATUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABJISIIOT IIPOLIECC
oO1IeHHs, TPaMOTHAs PEYb.

I{eHHOCTHBIC OPUCHTAIIMHU Kypca HAlpPaBJICHbI HA BOCIIUTAHUE Y
00yJaroImuxcs:

* MPaBWILHOI'O UCIIOJB30BaHUS XUMUYECKOW TEPMHUHOJIOTUH U CUMBOJIUKU;

* MOTPEOHOCTHU BECTH AUAJIOT, BHICIYIIUBATh MHEHHE OMIIOHEHTA,
y4acTBOBATh B IMCKYCCHU;

* CHOCOOHOCTH OTKPBITO BBIPAXXKaTh U apryMEHTHPOBAHO OTCTAaUuBATh CBOIO
TOYKY 3pEHHUS.



IInanupyembie pe3yabTAaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JleaTenbHOCTh yUUTeNs B 00y4eHUU XUMHH B CpeHe (TIOJIHOM) IIKOJIe JOKHA ObITh
HarpaBJIeHa Ha JOCTH)KEHHE 00yUJarOIIUMUCS CISAYIOMUX JIMYHOCTHBIX Pe3yJIbTaATOB:!

B IICHHOCTHO-OPUEHTALMOHHOM c(hepe — OCO3HAHNE POCCUICKON IPakJaHCKON MIEHTHYHOCTH,
aTPUOTU3MA, YyBCTBA T'OPJOCTH 32 POCCUNCKYI0 XMMHUYECKYIO HAYKY;

B TPYZIOBO# chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JAaJIbHEHIIIEH 00pa30BaTEIbHOM
TPACKTOPUU WIH TPYIOBOM ACATENbHOCTH,

B MTO3HABATEIbHON (KOTHUTUBHOM, MHTEIUIEKTYaTbHOM )

chepe — yMeHHe YIpaBIsATh CBOCH MO3HABATEIHHON JAESITENbHOCTBIO, TOTOBHOCTD U
CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA TIPOTSHKEHUN BCEH JKU3HU;
CO3HATENIbHOE OTHOIIIEHUE K HETPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBUIO YCIICIITHOM
podeCCHOHAIBHON U 0OIIIECTBEHHON JIEATEILHOCTH;

B chepe cOepexeHus 310pOBbS — NPUHIATHE U Peau3alys eHHOCTEeH 310pOBOTO U
6e30macHoOro 00pasa >KU3HHU, HEMIPHUITHE BPEAHBIX IPUBbIUEK (KypeHHUs, ynoTpeOIeHus
QJIKOTOJIs, HAPKOTUKOB) HA OCHOBE 3HAHUI O CBOWCTBAX HAPKOJIOTUYECKHUX H
HapKOTHYECKUX BEIIECTB.

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOEHUS BBITYCKHUKAMM CpeiHEN (TIOJIHOM) IKOJIBI Kypca
XUMUU:

HCII0JIb30BAaHUE YMEHUMN U HABBIKOB PA3JIMYHBIX BUJIOB MTO3HABATEIILHON €A TEIHLHOCTH,
PUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-UH()OPMAIIMOHHBIN aHaAIN3,
HaOII0IeHUE, U3MEPEHHUE, MPOBEJICHNUE YKCIIEPUMEHTA, MOJISIIMPOBAHIE, UCCIIEIOBATEIHLCKAS
JEeSATENIbHOCTD) JUISl U3YUEHHS Pa3IMYHBIX CTOPOH OKPY>KAIOLIEH 1eCTBUTENBHOCTH;

BJIAACHUC OCHOBHBIMH MHTCIJICKTYAaJIbHBIMU OIICPpAlIUAMMU: (bOpMYJ'II/IpOBKa TUITOTE3bI, aHAJIU3 U
CHUHTC3, CPABHCHUC U CUCTCMAaTU3al1, 0606H_I€HI/IG W KOHKpPCTHU3alWsl, BbISIBJICHUC ITPUIUHHO-
CJIICACTBCHHBIX CBSI3CH U ITOMCK AHaJIOT' OB,

MO3HAHUE 00BEKTOB OKPY)KAIOILIET0 MUPA OT OOIIET0 Yepe3 OCOOCHHOE K €UHUYHOMY;
YMEHHE T€HepUPOBATh UICH U OTPEENIATh CPEJICTBA, HEOOXOAMMBIE /IJISl UX Peallu3allli;

YMCHUC OIMMPCACIIATH LC/IN U 3aJa4r JCATCIbHOCTH, BBIGI/IpaTB
CpeacTBa pcajin3al HCIU U IIPUMCHSATH X Ha IMMPAKTUKE,

UCIIOJIb30BaHNE PA3IMYHBIX HCTOYHUKOB JIJISI TOTYYCHUS XUMUYECKON HHPOpMAIUH,
MOHMMAaHNE 3aBUCUMOCTH cofiepaHus U (popMbl IpeCTaBlIeHNs HH(OPMaLUU OT Lee
KOMMYHHKAITUH U aJ[pecarTa;

YMEHHE MPOTYKTUBHO OOIIATHCS ¥ B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOU JESTEIbHOCTH,
YUUTHIBATh MO3ULUU JPYTUX YIYACTHUKOB JIEATEIbHOCTH, 3P PEKTUBHO pa3pemiaTh KOHPIUKTHL;

TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHOM MH(OPMAIIMOHHO-TT03HABATEIbHON
JEeSITEIIbHOCTH, BKJIIOYasi yMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(DOpMALIHH,
KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATH MHPOPMAIUIO, TIOTYyJaeMYI0 U3

Pa3IMYHBIX UCTOYHUKOB;



YMEHHE HCIOJIb30BaTh CPe/ICTBA MHPOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA (Hanee
— HWIKT) B pemeHnn KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHU3alMOHHBIX 33/1a4 C
coOnrofeHreM TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUECHBI,
pecypcocOepeKeHuUsl, MPABOBBIX M ATUYECKUX HOPM, HOPM HH(GOPMAITMOHHON 0€3011acCHOCTH;

BJIAJICHUE S3BIKOBBIMH CPEJICTBAMHU, B TOM UHUCIIE U A3BIKOM

XUMHUHM — YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOK TOUKY 3PEHHUs, UCIIOJIb30BaTh
a/IEKBATHBIE S3bIKOBBIE CPEJICTBA, B TOM YHCIIE U CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (POPMYJIBI
Y ypaBHEHUS).

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUYCHHSI XUMUHU Ha 0230BOM YPOBHE Ha CTYIIEHU CPEIHETO
(momHOTO) 0011IeT0 00pa30BaHMS SBISIOTCS:

B MIO3HABATENILHON cdepe:
3HaHue (MOHUMaHKE) U3yYCHHBIX TOHATHH, 3aKOHOB U TEOPUH;

YMCHUC OIMMUCBIBATH JECMOHCTPAIITUOHHBIC 1 CAMOCTOATCIIBHO IMPOBCACHHBIC SKCIICPUMCHTHI,
WCITONTB3YS IJISI 9TOTO €CTECTBEHHBIN (PYCCKHM, POJTHON) S3BIK H SI3bIK XUMUU;

YMCHUC K.HaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTEI, IPOCTHIC U CJIOKHBIC BCUICCTBA, B TOM
YHUCIC U OPraHuYCCKNEC COCAUHCHN A, XUMUYCCKUEC PCAKIIUHU 11O pa3HbIM OCHOBAHUAM;

YMEHHE XapaKTepU30BaTh U3YUYEHHBIEC KJIACChl HEOPTraHMUYECKUX U OPTraHUYEeCKUX COeIMHEHUH,
XUMUYECKHUE PEaKIINH;

TOTOBHOCTL ITPOBOAUTD XUMHUYECKUU OKCIICPUMCHT, HaGHIO,Z[aTB 3a €ro MMpOTCKaHNUCM,
(bUKCUPOBATH
PE3YyIbTaThl CAMOCTOATCIBHOT'O U ICMOHCTPUPYCMOI'O SKCIICPUMECHTA U ACJIaTh BHIBObI,

yMeHue GopMynrpoBaTh XUMUYECKHE 3aKOHOMEPHOCTH, TPOrHO3UPOBATH CBOMCTBA HEU3YUEHHBI
X BELIECTB MO aHAJIOTMHU CO CBOMCTBAMM MU3YUYECHHBIX;

MIOVCK UCTOYHHUKOB XUMHUUECKOM MH(pOpMAINH, TOTydeHHEe He00X0aUMOi nH(popMmalmu, ee
aHaJIN3, U3TOTOBJICHHE XUMHYECKOTO NH(POPMAIIHOHHOTO MPOIYKTa U €T0 MPe3eHTAIINS;

— BIIaZIeHHEe 00s13aTeNIbHBIMU CIIPAaBOYHBIMU MaTepuanamu: [lepuoanueckoil cucreMoil xumuiec
kux anemeHToB JI. 1. Menneneesa, Tabnuieil pacTBOPUMOCTH, SJIEKTPOXUMUUYECKUM PSIIOM
HaIPSKEHUN METAJIOB, PSAOM 3JIEKTPOOTPULATENBHOCTH —

JUISL XapaKTEpUCTUKU CTPOEHMSI, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XUMHYECKHX

anemeHToB [-1V nmeprooB u 00pa30BaHHBIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB;

— YCTaHOBJICHUE 3aBUCUMOCTH CBOMCTB U IIPUMEHEHUS BAXKHEUIINX OPraHUYECKUX COCIUHEHUN
OT UX XMMHUYECKOI'O CTPOEHHSI, B TOM YHCIIE€ U 00YCIOBIEHHBIX XapaKTePOM 3TOTO CTPOCHHUS
(mpeneNbHBIM WM HeTPEICIbHBIM) U HATTMUUEM (DYHKIIMOHAIBHBIX TPYIIIL;

MOACIINPOBAHUC MOJICKYIT BaXXKHEHUIITHUX HCOPraHNYCCKUX U OPraHUYCCKUX BCIICCTB,

[IOHUMAaHUE XUMUYECKON KapTUHBI MUPA KaK HEOTHEMJIEMOM 4aCTH LIEJIOCTHON HAyYHOUI
KapTUHBI MUDA;



B IICHHOCTHO-OPUEHTALIMOHHOM c(hepe — aHaIM3 U OLIEHKA MOCIECTBUNA ISl OKpYKaroIei
cpezbl OBITOBOM U MPOU3BOACTBEHHON AEATENBHOCTH YEJI0BEKa, CBSI3aHHOM C IPOU3BOJICTBOM U
nepepadoTKOM BaKHEHITNX XUMUYECKUX NPOIYKTOB;

B TPYJI0BOH chepe — MpoBEIEHUE XUMHUECKOTO HKCIIEPUMEHTA; Pa3BUTHE HABBIKOB YUE€OHOM,
IIPOEKTHO-HCCIIEI0BATENBCKOM, TBOPUYECKOM 1€ATEIbHOCTH MPH BBIIIOJIHEHUN UHUBHYyaIbHOTO
IPOEKTa M0 XUMHUU;

B cdepe 310poBOTO 00pa3a KU3HU — COOII0ICHHE MTPaBUII 0€30I1aCHOT0 0OpalIeHus ¢
BEIIECTBAMH, MaTepHaJaMi U XUMUYECKUMH TTPOIIECCAMU; OKa3aHHEe MEPBOIl TOMOIIH TIPH
OTpPAaBJICHUAX, OKOTrax U JPYIrux TpaBMax, CBA3aHHbLIX C BCHICCTBAMU U

71a00paTOPHBIM 000PYIOBAHUEM.

BrimyckHuk Ha 6a30BOM YpOBHE HAYUUTCS:

— MOHMMAaTh XUMHUUYECKYI0 KAPTUHY MUPA KaK COCTABHYIO YaCThb LIEJIOCTHON HAy4YHOH
KapTHUHBI MUPAa;

— pacKpbIBaTh POJIb XMMUH U XUMHYECKOTO MTPOM3BOCTBA KaK TPOM3BOAUTEILHON CHJIBI
COBPEMEHHOTO O0IIeCTBa;

bopMynupoBaTh 3HAUEHUE XUMUU U €€ JOCTUKEHHH JJIsl TOBCEAHEBHON KU3HU YEJIOBEKa;
yCTaHaBIIMBATh B3aMMOCBA3b MKy XUMHUEH U JPYTUMU €CTECTBEHHBIMU HayKaMH;

(OopMynHpOBaTh OCHOBHBIE MOJIOKEHHS TEOPUH XMMHUYECKOI'O CTPOEHUSI OPraHUYECKUX
coenquHeHuit A. M. Byrneposa u
WITIOCTPUPOBATh UX IPUMEPAMU U3 OPraHMYECKOW U HEOPraHWYECKOH XUMUH;

apryMEHTHUPOBATh YHUBEPCAIBHBIA XapaKTep XUMUUECKUX ITIOHATUN, 3aKOHOB U TEOPUH I
OPraHMYeCKOW U HEOPTraHUYECKON XUMUU;

dbopmynupoBats [lepuoanyeckuii 3akon J[. . MenaeneeBa n 3aKOHOMEPHOCTH M3MEHEHUM B
CTPOCHUU U CBOMCTBAaX XUMHUYECKHUX DJIIEMEHTOB U 06pa30BaHHBIX MU BECIICCTB HA OCHOBEC
[Tepunonnueckoii cucteMsl Kak rpaduueckoro orodopaxenus [leproandeckoro 3akoHa;

XapaKkTepu30BaTh S- U P-
AJIEMEHTBHI, a TAKXKE JKEJIE30 M0 UX nosokeHuto B [lepuonnueckoit cucreme /1. 1. MenneneeBa

KJIACCH(UITUPOBATH BUBI XHMHUYECKOM CBSI3U Y THITHI KPHCTAUTMYCCKUX PEIICTOK, OOBSICHSITH
MCEXAaHHNU3MBbI UX 06pa303aH1/1;1 1 JOKa3bIBATh e,Z[I/IHYIO HpI/IpOI[y XUMHNYCCKHUX CBSI3€I>'I
(KOBaJICHTHOM, MOHHOM, METAJUTMIECKOM, BOJIOPOTHOM);

OOBSCHATH TPUYUHBI MHOTOOOpA3Hs BEIIECTB, UCIIOJIb3Ys SIBJICHUS H30MEPHH,
TOMOJIOTUH, AJTIOTPOIINH;

KJIaccu(UIUpPOBaTh XMMUYECKHE PEAKIIMU B HEOPTraHUYECKON M OpraHUYeCKONH XUMHUH T10
pa3IMYHBIM OCHOBAHMM H
yCTaHaBJIMBATh CIIEHU(UKY TUIIOB PEAKIIUI OT OOILEro uepe3 0COOCHHOE K EAMHUYHOMY;

XapaKTepu30BaTh MMAPOIN3 KaK crieqU(pHUHbIH OOMEHHBIH
IIPOLIECC U PACKPBIBATh €r0 POJIb B )KUBOW U HEXKUBOU IIPUPOE;



XapaKTepU30BaTh MEKTPOIN3 KaK CIeUU(PUIHBIN OKUCIUTENFHO-BOCCTAHOBUTEILHBIN MPOIIECC
U €ro NpakTUYeCKOe 3HAUYCHHUE;

XapaKTepu30BaTh KOPPO3UIO METAIIJIOB KaK OKUCIUTEIbHO-
BOCCTaHOBUTENIBHBIN MPOIIECC U TPeIaraTh CrIoCOObI 3aIIUTHI OT HEE;

KJIaccu(UIUpPOBaTh HEOPraHMUECKUE U OPraHNYECKHE BEIIECTBA;

XapaKTepu30BaTh OOIIME XMMUUECKHUE CBOICTBA BaXKHEHUIINX KJIACCOB HEOPraHMYECKUX U
OpPTaHMYECKUX COCTUHEHUI B IJIaHE OT OOIIETo Yepe3 0COOCHHOE K SMHUYHOMY;

HCIIOJIB30BATh 3HAKOBYIO CUCTCMY XUMHNYCCKOI'O A3bIKA IJIS OT06pa)KeHI/I5I cocTaBa (XI/IMI/I‘-IGCKI/IG
(GhOpMYyJIBI) U CBOMCTB (XMMUYECKUE YPAaBHEHUS) BEIIECTB;

HCITOJIB30BAaTh MPABUJIa U HOPMBI MEXTYHAPOIHOM HOMEHKJIATYPhI JJIs Ha3BaHUW BEILIECTB 110
dopmynam U, HA0OOPOT, ISl COCTABICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (hOPMYJT COeTUHEHHHA
110 MX HAa3BaHUsIM;

3HATh TPUBHUAJIBHBIC HA3BAHW BAXKHEHIIINX B OBITOBOM OTHOIIEHNH HCOPTaHUYCCKUX 1
OpTraHU4YCCKUX BCIICCTB,

XapaKTepu30BaTh CBOMCTBA, OJyYE€HUE U IPUMEHEHHE BaKHEHIIINX TIPEICTaBUTENIeH KJIacCOB
OpPTaHMYECKUX COCTUHECHHI (AIKaHOB, AJIKEHOB, AIKHHOB, aJTKaEHOB, apPOMATHIECKHIX
YIJI€BOIOPOAOB, CIUPTOB, (PEHOJIOB, aJIbJAETHI0B, IPEIEIbHBIX 0JHOOCHOBHBIX

KapOOHOBBIX KUCIIOT, CIIOKHBIX A(UPOB U KUPOB, YTIEBOIOB, AMUHOB, aMHHOKHCIIOT);

yCTaHaBJIMBATh 3aBUCMOCTb SKOHOMHUKH CTPAHbI OT JOOBIYH, TPAHCIIOPTUPOBKU U MEpepabOTKU
YTJIEBOJOPOAHOTO CHIPhs (HEDTHU U IPUPOTHOTO Ta3a);

HKCIEPUMEHTAIBHO MOATBEPKAATh COCTAB U CBOMCTBA BAKHEHILINX MPEICTABUTENIEH U3ydEHHBIX
KJIaCCOB HEOPTaHMYECKUX M OPTaHMYECKHX BEIIECTB C COOIIOICHUEM MTPABII TEXHUKH
0€30MacHOCTH 11 Pa0OThI C XUMHUUECKUMH BEILIECTBAaMU U J1a00paTOpHBIM 000pyI0BaHUEM;

XapaKkTepru30BaTh CKOPOCTh XMMUYECKON PEaKIy U €€ 3aBUCUMOCTh OT Pa3INYHBIX (PAKTOPOB;

XapaKTepU30BaTh XUMUYECKOE PABHOBECUE U €TI0 CMELIEHUE
B 3aBHCUMOCTH OT Pa3JINYHBIX (aKTOPOB;

IPOU3BOJIUTH PACUETHI 10 XUMHUECKUM (POopMyIiaM U
YPaBHEHHUSAM Ha OCHOBE KOJIMYECTBCHHBIX OTHOIIEHUHN MEKY y4aCTHUKAMU

XAMHYECKUX PEaKIUd;

coOIOAaTh MpaBUIa SKOJIOTHUECKOI 0€30MacHOCTH BO B3aMMOOTHOIIICHUSIX C OKPYKAIOIICH
Cpenoii mpu 00paleHNH ¢ XUMHUYECKUMHU BEUIECTBAMH, MaTepHUajIaMH U MPOLIECCaMHU.

Brimyckauk Ha 0230BOM YPOBHE MOJIYYUT BO3ZMOXKHOCTh HAYUUTHCS:

HCIIOJIB30BAaTh METO/JIbl HAYYHOI'O ITO3HAHUSA IIPH BBIIIOJITHCHUU ITPOCKTOB U yqe6H0-
HCCICAOBATCIbCKHUX 3a1a4 XHUMHYCCKOMN TEMAaTUKU,

IMPOrHO3UPOBATH CTPOCHUEC U CBOMCTBA HE3HAKOMBIX HEOPTraHNYCCKUX U OPTaHUYCCKUX BCILICCTB
Ha OCHOBC aHAJIOT'UH,



MIPOTHO3UPOBATH TEUECHNE XUMHUECKUX MPOIIECCOB B 3aBUCUMOCTH OT YCIOBUN UX MPOTEKAHUS U
npeJiaraTh CrocoObl YIpaBJIeHUs STUMH MPOLIECCAMU;

yCTaHaBJIMBATh B3aUMOCBS3HM XUMHUU C ITPEIMETAMU TYMAHUTAPHOTO LUKJIA (SI3BIKOM,
JUTEPATypPOi, MUPOBOH XY10KECTBEHHON KYJIBTYpO);

PacCKpBIBATh POJIb XMMUYECKUX 3HAHUN B OyylIeil MpakTHUECKON AEATEIbHOCTH;

PACKpBIBATh POJIb XMMUYECKUX 3HAHUN B (POPMHUPOBAHUU
WH/IMBUyaJIbHOM 00pa30BaTebHOM TPaeKTOPHUH;

IMPOTrHO3UPOBATH CIIOCOOHOCTD HCOPTraHNYCCKUX U OPTraHNYCCKUX BCIICCTB IPOSABIIATH
OKHCIIUTENbHBIC /MM BOCCTAHOBHUTEBHBIC CBOMCTBA C YYETOM CTEIICHEI OKUCICHHUS
3JIEMEHTOB, 00pa3yOIINX UX;

apryMEHTHUpOBATh €AMHCTBO MUPA BEILECTB YCTAHOBICHUEM I'€HETUYECKOM CBSA3U MEXKIY
HEOPraHUYeCKUMHU U OPraHMYECKUMU BELLECTBAMU;

BIaACTh XUMHNYCCKHUM SA3BIKOM AJIs1 O6OF8.LL[CHI/I5I CJIOBAPHOI'O 3aIrmaca 1 pa3sBUTUA PCUHU,

XapaKTepU30BaTh CTAHOBJIEHHE Hay4YHOH TEOpUU Ha IpuMepe oTKpbITus Ilepuoanueckoro
3aKOHa U TEOPUU XHUMHUYECKOTO CTPOCHMSI OPIraHNYECKHUX BEILECTB;

KPUTHYECKH OTHOCUTHCS K NICEBAOHAYYHOM XUMUYECKON HH(OpMAaLIMH, OTy4aeMon U3
Pa3HbIX UICTOYHUKOB;

MOHUMATH TJIOOATBHBIC TTPOOJIEMBI, CTOSIITUE TIEPE]T YEIOBEUECTBOM (IKOJIOTHUYECKHUE,
HHEPreTUUECKUE, CHIPHEBBIE), U MIPEAJIAraTh IyTH UX PELICHUs, B TOM YHUCIIE U C
MIOMOIIBIO0 XUMUH.

COIEPKXAHUE YYEBHOTI'O IIPE/IMETA

Xumus 10 kiaacc(34 yaca)

Tema 1. [Ipeamer oprannveckoii XumMuu. Teopusi CTPOEHUS OPraHUYECKUX
coequnennii A. M. bBytiieposa (2 4)

Teopus crpoeHust opranndeckux coequnenuit A. M. byrneposa. [Ipeamer oprannueckoit
xuMuu. OpraHn4eckye BelecTBa: MPUPOJHbIE, HCKYCCTBEHHBIE U cUHTeTHYecKHe. OcoOOeHHOCTH
COCTaBa U CTPOCHUS OPraHUYECKUX BellecTB. Butanusm u ero kpax. [lonsarue 06
YIJI€BOIOPOAAX.

OcHOBHbBIE TI0JIOKEHHSI TEOPUM XHUMHYECKOro crpoeHusi byriaepoBa.  BaneHTHOCTB.
CtpykrypHble (GOpMYyIBl — TMONHBIE W COKpaméHHble. [IpocTeie (oauHApHBIE) U KpaTHBIC
(mBOIHBIC U TPOWHBIE) CBs3H. M30Mepsl 1 n3oMepusi. B3auMHoe BiIMsSIHUE aTOMOB B MOJICKYJIE.
JemoncTpanuu. HekoTopslie o01ye XMMHUYECKIEe CBOMCTBA OPraHMUECKUX BEIIECTB: MX TOPEHHUE,
MJIaBjieHUue W oOyrimBaHue. Mojaenu (1mapocTepkHeBble 1 00BEMHBIE) MOJIEKYJT OPTaHUYECKHX
COEIMHEHUH pa3HbIX KilaccoB. OnpeneneHye 3J1EMEHTHOIO COCTaBa OPIraHUYECKUX COEANHEHNH.
JlaGopaTropHble onbIThI. MI3roTOBIIEHNE MOJAENIECH OPraHMYECKUX COCTUMHEHUH.

Tema 2. Yruesogopoas! U MX NpHUPOIHbIe HCTOYHUKH(12 yacoB)

IIpenenbHble yriaeBoaopoabl. Ajukanbl. OnpenesneHue. ['oMONIOrnYecKuid psijl alkaHOB M €ro
obmas ¢dopmyna. CTpykTypHas u3oMmepus yriepomHou mnenu. Pamukansl. HomeHkmarypa



QIKaHOB. XMMHMYECKHE CBOWCTBA AJIKAHOB: FOPEHUE, PEAKIIMU 3aMelleHUs (raJOreHUPOBaHUE),
peakLys pas3IokKEeHUs: METaHa, PEaKlys IerUAPUPOBAHUS dTaHA.

HenpenenbHble yrieBoaopoabl. AJIKeHbl. OTwieH. [‘oMosornueckuii psJ  aJKEHOB.
Homenknarypa. CtpykrypHass uzomepus. [IpoMmbllZIEeHHOE MONIYYEHUE AJKEHOB: KPEKUHT H
NeTUAPUPOBAHME aJKaHOB. Peakiusi Aeruapatanuy 3TaHoNA, Kak JaOOpaTOPHBIM Crocoo
MOJIyYEHHUs] 3THUJICHA. Peaknum mnpucoenuHeHus: TUApaTanus, TI'HAPOTraJoOreHUpPOBAHUE,
rajJloreHnpoBanue, noiaumepusanuu. IlpaBmio MapkoBHukoBa. OKHCIEHHME — AJKEHOB.
KauecTBeHHbBIE peakliMi Ha HEMPEIEIbHBIE YIJIEBOIOPOBI.

Aaxanuenbl. Kayuykun. Homenknarypa. Conpsbkénnble nueHsl. byraguen-1,3, wusomnpeH.
Peakmus JleGeneBa. Peakmum mnpucoenwHeHWs ankaaueHoB. Kaydyku: HaTypaiabHBIH,
cuHTeTHueckue (OyTaneHOBBIN, U30TPEHOBEI). Bynkanuzamus kaydyka. Pesuna. D00HUT.
AaxuHbl. O0mIasi xapakTepucTuka romosiorndeckoro psga. Crocodsl oOpa3oBaHHs Ha3BaHHM
aIKMHOB. XMMHMYECKME CBOWCTBAa  alleTUJIEHA: TOpPEHHME, PpEaKUUH MPUCOECIUHEHUS:
TUApOrajioreHupoBaHue, raloreHupoBanue, ruapatanus (peakuus Kydeposa), — ero noiydeHue
Y IIpUMEHEHUE. BUHWIXJIOpUI U €r0 MOIMMEpHU3alis B OJUXJIOPBUHUIL.

Apenbl. beH3011, Kak IpeICTaBUTENb ApOMAaTUYECKHUX YIIIEBOAOPOAOB. CTpOEHUE €ro MOJEKYJIbI
U CBOHCTBa (PHU3MUECKME M XUMHUYECKHE CBOMCTBA: TOpPEHHE, PEAKUUH 3aMELICHUS —
rajioreHrpoBanue, HuTpoBanue. [lonydyenue u npuMeHeHrne 6eH3oa.

IIpuponubiii 1 nmonyTHbIil ra3pl. CoctaB mpupogHOro rasa. Ero HaxokJeHHE B IPHUPOJE.
[Tpeumy1iecTBa MPUPOAHOrO Ta3a Kak TOIUIMBA. XMMUYecKas mepepaboTKa MPUPOTHOrO rasa:
KOHBepcusl, upoaun3. CHUHTE3-ra3 U ero NpuMEHEHHUE.

[TonytHpIe Ta3bl, X coctaB. [lepepaboTka momyTHOro rasa Ha (pakIUu: CyXOW ras, IMpOIIaH-
OyTaHOBasi CMeCh, ra30BbIi OCH3UH.

Hed1b 1 cnocodbl eé mepepadorku. CocraB Heptn M €€ mepepaboTKa: MEPEroHKa, KPeKUHT,
pudopmunr. Hedrenpoayktsl 1 ux nonydenue. [Tonarue o6 okTaHOBOM ymcie. XMMHUYECKHUE
CrocOOBI OBBIIIEHHS KauecTBa OCH3MHA.

Kamennblii yroab m ero mepepadorka. KokcoBaHHE KaMEHHOIO yIias M €ro IHpOIYyKTHI:
KOKCOBBIH ra3, aMMua4Hasi Bojia, KAMEHHOYTOJIbHAs cMOJ1a, KOKC. ["a3ndukariyisi KaMeHHOTO YT
JdeMoHcTpanun. ['opeHHE TNpeAenbHBIX U HENPEAEIbHBIX YIJIEBOJOPOAOB: METaHAa, JTaHa,
anetuiieHa. KadecTBeHHbIE peakMM Ha HENpeesibHbIE YIIIEBOAOPObl: OOeclBeUnBaHUE
STUJICHOM U alleTUIICHOM PpacTBOPOB IIEpMaHTraHaTa Kajaus 1 OpoMHoii Bozbl. OTHOIIEHHE OeH30I1a
K 9TUM okuciuTesM. Jleruaparamus stranona. 'maponus kapouaa kaneius. Komnekiun «Hed s
U HePTEenpoayKThl», «KaMeHHBI yroib W MPOAYKTHl ero nepepadotkm», «Kayuykm». Kapra
IIOJIE3HBIX HCKONaeMbIX PD.

JlaGopaTopHusble onbIThl. OOHapy)XeHHE TPOAYKTOB ropeHusi cBeud. McciaenoBaHue CBOMCTB
Kay4yKOB.

Tema 3.Kucsiopoa- n azorcoaepxamue opranndeckne coefnHenusi(14 yacos)
Onnoaromubie cnupthbl. Onpenenenne. @OyHKUUOHATBbHAS  THAPOKCWIbHAS — Tpymma.
l'omonornueckuii  psii  OpPENENbHBIX  OJHOAaTOMHBIX  CHHUPTOB. M3oMepus MOI0XKeHHs
byHKIMOHATBHOUM Tpynmbl. BomopoaHas cBsi3b. XMMUYECKHE CBOWCTBA CIUPTOB. AJIbIETHIHAS
rpynna. Peakums ostepuduxanuu, cinoxHsle 3¢upsl. [Ipumenenue coupros. [lelicTBue
METHUJIOBOT'O Y 3THJIOBOTO CIUPTOB HA OPTaHMU3M YEJIOBEKa.

MHoroaromMHble CHUPTHI. DTUJIECHTJIMKOIb, KaK IIPEACTaBUTENb IBYXaTOMHBIX M IJIMIEPUH, KaK
MIPEACTABUTEND TPEXATOMHBIX CHUPTOB. KauecTBeHHas peakuys Ha MHOIOATOMHBIE CIUPTHI, UX
CBOWCTBA, IOJTyueHHe U npuMeHenue. [lonstue 06 anTudpuzax.

®enog. CTpoeHne, OJydeHHEe, CBOMCTBAa M NpuMeHeHne ¢eHona. KauecTBeHHBIC peakIuu Ha
denon. BzanMHoe BMsiHEE aTOMOB B MOJIeKyJie (heHoa.

Aabaernabl U KeToOHbl. DopMmanbAerul W aleTaIbIErU], KaK IPEICTaBUTENIN AJbJIETUIOB,
coctaB uUX Mosekyn. DyHKuMOHaNbHas KapOOHWiIbHas rpynma. KayecTBeHHBIE peakiuu Ha
anbaerunbl. CBoCTBa, MONMyYeHHE U MPUMEHEHHE (GopMaliberusia u anetanpaeruaa. Peakuuu
NOJMKOHeHCAuH Ui (hopmanpaeruaa. [IonsTie o KeToHax Ha MpUMEpe alleTOHA.



KapOoHoBble KHCIOTBHI. ['OMOJIOTHYECKHI psI TPENCIBHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHUCIOTHl. XHUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT.
ITonyuyeHue u npuMeHEHUE MyPaBbUHON U YKCYCHOU KHCIIOT.

Cao:xknbie 3¢upbl. Kupsbl. Peaknusa stepudukanuu. Crnoxubie 3¢upsl. JKupsl, UX cocTaB u
rUIpoIn3 (KUCIOTHBIN U Mea049Hoi ). Mbuta. ['uapupoBanue sKUpoB.

VYraeBoabl. VYriaeroasl. MonHocaxapuabl. ['moko3a  kak — anpaerugocnupt.  CopOwur.
MonouHokucioe u cupToBoe Oposkenue. dorocunres. Aucaxapunpl. Caxaposa. [lonucaxapus:
KpaxmMa, LeJIJII0J103a.

AMuHbI. AMUHOTpynna. AMHUHBI IIpe/iebHbIE U apoMaThueckue. AHWIMH. [lonydenrne aMuHOB.
Peakuus 3unnHa. XuMHUYECKUE CBOMCTBA U MPUMEHEHHUE AMUHOB.

AMMHOKHUCJIOTBI. AMHHOKHUCIOTBI, COCTaB HMX MOJEKYJI W CBOWCTBA, KaK aM(OTEPHBIX
OpPraHWYECKUX COCAVMHEHWH. [TuuuH, Kak @pencTaBUTeNb aMUHOKUCIOT. [lomyuenue
MOJIUIIETUIOB PEAKLIHUEN NOJIMKOHAeH CAuu. [IoHATHE O MENTUAHOM CBSI3H.

Bbeaku. Crpoenune Monekya O€IKOB: MEpBUYHAS, BTOPUYHAS W TPETUYHAs CTPYKTYPHI.
KauectBeHHbIe peakiiuu Ha OETIKH, UX THAPOJIH3, JeHATypalus U OHOJOTHYECKUE (PYHKITUH.
Jdemoncrpaumnu. [lonydeHue anpIerujioB OKUCIEHHWEM cnupToB. KauecTBeHHas peakuus Ha
MHOT'OAQTOMHBIE CIUPTHL. 3aBUCHMOCTh PAaCTBOPHUMOCTH (PEHONIa B BOJAE OT TEMIIEPATYPHL.
B3aumopeiictBue ¢ 6pomHOi Bogoi u xyopunom skenesa(lll), kak kadecTBEeHHbIE peakIMu Ha
¢denon. Peakuuu cepeOpsHOTO 3epKaja U CO CBEXKEMONY4YeHHBIM Tuapokcuaom meau(ll) mpu
HarpeBaHUM, KaKk KayeCTBEHHbIE peakuuu Ha ampaeruibl. OOpas3ilbl MypaBbUHOH, YKCYCHOM,
NAJIbMUTUHOBOM M CTEAPUHOBOMN KHMCIOT U UX PACTBOPUMOCTD B BOJE. AJIbETUIHbIE CBOMCTBA U
CBOMCTBAa MHOTOATOMHBIX CHOUPTOB TUIFOKO3bI B peaknuu ¢ ruapokcugom  menu(Il).
Wnentudukanus kpaxmana. KauecTBeHHBbIE peakiiy Ha OENKH.

JlaGopaTtopHble onbIThbl. CpaBHEHHE CKOPOCTH HMCHApEHUs BOABI M 3TaHOJAa. PacTBOpUMOCTh
[JIMLIEPUHA B BOJE. XMMUYECKUE CBOMCTBA YKCYCHOM KUCIOTHI. OnpeseneHne HenpeaeabHOCTH
pactutenbHoro Macia. WneHTudukanus Kpaxmaga B HEKOTOPBIX MPOAYKTaX MUTAHUSL.
H3roroBnenue KpaxmanbHOro Kiencrepa. I3roroeieHue MoAeled MOJEKYJI aMHUHOB.
N3roroBieHne MOIEIN MOJIEKYJIbI TJTUIUHA.

IIpakTnyeckas padora. nenTudukanys opraHn4eckux COeInHEHHHN.

Tema 4. Opranudeckasi XumMusi 4 001ecTBo(S 4acoB)

buorexnonorus. Ilepuonsl e€ pasButus. Tpu HampaBieHUs OMOTEXHOJOTMM: TeHHas (WM
TeHeTUYeCKasl) MHKEHepHsl; KIeTOUHas MHXKEHEepUs; Ouonoruueckas MHxKeHepus. | eHeTnuecku
MomudumpoBanuele  opranusmbl  (I'MO) wu  Tpancrennas mnpoaykuus. Kiionuposanue.
NnMmMoOunmn3oBanHbie (hePMEHTHI i KX TTPUMEHEHHE.

Ioaumepsl. Knaccuduxanus monumepos. VIckyccTBeHHBIE MOJUMEPHI: HEILTYION/, alleTaTHbIN
mENK, BUCKO3a, IeJIodaH.

Cunrernyeckue nosmmepsbl. [lonmumepusanus U MOTMKOHACHCAIMS, KaK CIIOCOOBI MOTYYCHUS
nonuMepoB. Cunrermueckne kaydyku. [lomuctupon, TeduoH M MOJMBUHUIXIOPUA, Kak
IpecTaBUTENN IacTMacc. CHHTETHYECKHUE BOJIOKHA: KAllPOH, HAIJIOH, KEBJIAp, JIABCaH.
JdemoncTpauuu. Kouiekuuy Kay4yKoB, IJIACTMACC, CHHTETUYECKHUX BOJIOKOH U U3JI€JIUHN U3 HUX.
DepMEHTAaTUBHOE Pa3JI0XKEHUE IEPOKCHAA BOAOPOJA C IMOMOLIBIO KaTaja3bl CBEXEHATEPTHIX
MOPKOBH WJIH KapTodes.

JlabopaTopHblie onbIThbl. O3HAKOMJIEHUE C KOJUIEKIIMSIMH KaydyKOB, IJIACTMAcC U BOJIOKOH.
IIpakTnyeckas padora. Pacno3HaBanue miacTMacc U BOJIOKOH.

Xumusa 11 kaace. (34 yaca)
Tema 1.CTpoenne BemecTB(9 4acos)
OcHoBHbIE cBelleHHsI 0 cTpoeHum aroma. CTpoeHHE aroMma: COCTaB sjipa (HYKJIOHBI) W
anekTpoHHast obonouka. [loHsarue 00 wu3ortomax. IloHATHE O XUMHUYECKOM DSJEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsi0oM siapa.
Iepuoauyeckas cucrema xumuueckux 31eMeHToB /[. . MeHnae/ieeBa B cBeTe cBeTe YUCHUS
0 crpoennu aroma. Ou3uveckuii cMbIcs puHATON B Tabmuie 1. . MenneneeBa CUMBOJIMKU:



MOPSIIKOBOTO HOMEpPA JIEMEHTAa, HOMEpPA Iepuoga U Homepa rpynnsl. [IoHATHE O BaJIEHTHBIX
anekTpoHax. OToOpaXkeHNE CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB XUMUUECKHUX JIEMEHTOB C
MOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-TPaQUIECKUX (POPMYIL.

OObsicHeHHEe 3aKOHOMEPHOCTEW HW3MEHEHHUS CBOWCTB JJIEMEHTOB B TEPHOJAX W TpyIImax
NEPUOANYECKON CUCTEMBI, KaK CJIEICTBUE UX JIEKTPOHHOIO CTPOCHUSI. DJIEKTPOHHBIE CEMENCTBA
XUMUYECKHUX AIIEMEHTOB.

CpaBHenne Ileppoguyeckoro 3aKkoHa U TEOPMH XMMHYECKOro cTpoeHusi Ha ¢uiocodcekon
OCHOBe: IIPEANOChUIKM OTKpbITUA [lepmoanueckoro 3akoHa M TEOPUH XMMHYECKOTO CTPOEHUS
OPTraHWYECKUX COCJUHEHUU; pPOJb JUYHOCTH B HMCTOPUM XHUMHUM; 3HAUYCHUE TNPAKTUKH B
CTAHOBJICHUU U PA3BUTUN XUMUYECKHUX TEOPHUHN.

HNonHasi XuMHYeCKasl CBA3b U MOHHbIE KPUCTA/LINYeCKHe PpeméTKku. KaTHOHBI U aHMOHBI: UX
3apsabl U KiaccuuKalus Mo COCTaBy Ha MpocThie U cloxHble. [Ipeacrasurenu. Ilonarue o0
MOHHOW XMMHUYECKOM CBsi3u. VOHHas KpucTajuindeckas pemérka M (u3nueckue CBOICTBa
BEIIECTB, 00YCIOBICHHBIE TUM CTPOCHHUEM.

KoBasieHTHasi XuMu4ecKasi CBSI3b. ATOMHBIE H MOJICKYJ/ISIPHbIE KPHCTALIHYECKHE PeIIETKH.
[loHsiTHE O KOBAJEHTHOM CBS3U. OJIEKTPOOTPHUILIATEIBHOCTh, HEMOJSIpHAS U  MOJApHAs
KOBAJICHTHBIE CBSI3U. KpaTHOCTH KOBAJCHTHOW CBsI3U. MexaHM3Mbl 00pa30BaHUSI KOBAJIECHTHBIX
cBs3ei: OOMEHHBIM W JIOHOPHO- aKIENTOpHBIA. [loJMApHOCTH MOJEKYNBI, Kak CIEACTBUE
HOJIIPHOCTHU CBSI3M M F€OMETPUM MOJIEKyJbl. Kpucrannnueckue peméTky ¢ 3TUM TUIIOM CBSI3U:
MOJIEKYJIsSIpHbIE W aToMmHble. Du3nueckue CBOWCTBAa BEIIECTB, OOYCJIOBIEHHBIE THUIIOM
KPUCTAJUIMYECKUX PELIETOK.

Merajusinyeckas cBsi3b. [[oHATHE O METAJUIMYECKON CBSI3M M METAIIMYECKUX KPUCTATUNIMYECKUX
pemérkax. du3nyecKue CBOKWCTBA METAUIOB HA OCHOBE MX KPUCTAIUIMYECKOTO CTPOCHMS.
[IprMeHeHrne MeTalIoB Ha OCHOBE UX CBOMCTB. UEpPHBIE U LIBETHHIE CIJIABBHI.

Bonoponnasi xumuueckasi cBsi3b. MeEXMOJIEKYJISIpHAas U BHYTPUMOJIEKYJISIpHAsl BOAOPOJHBIE
CBA3U. 3HAYECHHE MEKMOJIEKYJISIPHBIX BOJOPOJIHBIX CBSI3€H B PUPOJIE U KU3HH YEIIOBEKA.
IHosmmepsl. [lonydeHne NONMMEPOB pPEAKLUSAMH IOJUMEPHU3ALUU U IOJMKOHICHCALNH.
BaxHelilne npencTaBUTENH IIJIACTMACC M BOJIOKOH, MX IMOJYy4YEHHE, CBOMCTBA M NPUMEHEHHE.
[TonsTHE O HEOPraHUYECKUX MOJIMMEPAX U UX MPEICTaBUTEIN.

JucnepcHble cuctembl. [lonsTre o nucnepcHoit ¢daze U TUCIEPCHOHHOW cpejie. ArperaTHoe
COCTOSIHME pa3Mep dacTHIl (as3bl, KaKk OCHOBAa s KIacCU(UKALUU JUCHEPCHBIX CHCTEM.
OMyJbCUHU, CYCTICH3UH, a9PO30JIH — IPYIIIBI IPYOOIUCTIEPCHBIX CUCTEM, UX MTPEICTaBUTENH. 30JI1
U TeM — TPyNnbl TOHKOJIUCIEPCHBIX CHUCTEM, MX IpeacTraBurenu. lloHsaTue o cuHepesuce u
KOAaryJsiluH.

Hemoncrpaumu. Ilepuoamyeckoid cucrteMbl xumuueckux siemMeHtoB /. M. MenneneeBa B
pasznuuHbIX (popmax. Moaenb HOHHON KpUCTAIITNYECKON PEeIIETKY Ha TPUMEpE XJIOpuaa HaTpHsl.
MuHepaisl ¢ TUM TUIIOM KPUCTAIINYECKON PEIIETKOMN: KaJIbLUT, FaauT. Moaenn MOJIEKYJIIpHOMI
KPUCTAJUIMYECKOM PEIIETKN Ha IPUMEPE «CYXOTO JIbAAa» WM UOJA U AaTOMHOM KPUCTAUIMYECKOU
pewETKN Ha IpUMeEpe anMasa, rpadura Ui KBapua. Monens MossipHoro oobéma rasa. Moaenu
KPUCTAJIMYECKUX PEHIETOK HEKOTophix MeTawioB. Kosutekuuu o0pa3noB — pa3iM4HbIX
JucnepcHbIX cucteM. CHHEpE3nc U KoaryJssius.

JlaGoparopHble onbIThbl. KoHCTpynpoBaHWE MOJEIM METAUNIMYECKOW XHUMHYECKOW CBS3H.
[TonmyyeHne KOJIOMIHOTO pacTBOpa KYpUHOTO OejKa, MCCIEJOBAHHUE €ro CBOMCTB C MOMOIIBIO
Ja3epHON YKa3KU U MpOBeJeHUE ero AeHarypauuu. [lonyuenne sMynbCUU paCTUTENBHOTO Macia
u HaOmoneHue 3a e€¢ paccioeHueM. IlomyueHHe CyCNEH3UHM «M3BECTKOBOTO MOJIOKA» U
HAOJIFOEHYE 3a €€ CeANMEHTAIEH.

Tema 2. Xumnueckue peakunu(12 yacos)

Kinaccupukanmusi XuMHUYeCKUX peakuuii. AJUIOTponu3aus ¥ M30MepHU3alns, Kak peakiuu 0e3
U3MEHEHMs COCTaBa BellecTB. AJsutorponuss M e€ mnpuuuHbl. Kiaccudukanus peakuuii mo
pa3IUYHBIM OCHOBAaHUSIM: [0 YHUCIYy U COCTaBy pEareHToB W MPOAYKTOB, Mo ¢ase, o



UCTIOJIb30BAaHUIO KaTalu3aTopa WM (epmeHTta, mo TemiaoBomy 3ddexty. Tepmoxumuyeckue
yYpaBHEHUS PEaKIUM.

CxopocTb XuMHYeCKHX peaknuii. DakTopbl, OT KOTOPBIX 3aBHUCUT CKOPOCTb XUMHYECKHX
peakuMii: mpupoJa pPearupyrolMx BEIIeCTB, TEMIEparypa, IUIONaJAb HX COINPUKOCHOBEHHS
pearupyroumux BEIIECTB, UX KOHLEHTpalus, IPUCYTCTBUE KaTanu3aropa. [loHsaTue o xatanuse.
DepMeHTHI, Kak OHOJIOrMYecKue KaTanu3atopbl. MTHMrMOUTOPHL, KaK «aHTOHHUMBD) KaTalu3aTopoB
U MX 3HaYCHHUE.

XuMHn4yeckoe paBHOBecHe U coco0bl ero cmemienusi. Kinaccupuxanus XMMUIECKUX peaKITHit
10 TpU3HAKy UX HampasieHus. [Tonarue 00 0OpaTUMBIX peakUsIX U XMMUYECKOM PaBHOBECHH.
[Mpuntun Jle-Illatrenbe W  crmocoObl CMEMICHHWS] XHUMHUYECKOTO PaBHOBECHS. O06mmas
XapaKTepUCTHKA peaklUui CHHTE30B amMMHMaka U okcuzaa cepbl(VI) m paccMoTpeHue ycnoBuid
CMEUIEHUS UX PABHOBECHUS HA IPOU3BOJCTBE.

I'uaposm3. OOpatumblii 1 HeoOpaTUMBIA TUApoNU3bl. ['uaponus coneit u ero Tumsl. ['maponus
OpraHMYECKUX COEIMHEHUH B JKMBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHsTHEe 00
HHEPreTUYECKOM OOMEHE B KJICTKE U POJIM THIPOJIN3a B HEM.
OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIE peakiuu. CTENeHb OKHCIECHUS M €€ OnpelesieHue Io
¢dopMynaM OpraHu4ecKUX U HEOPraHUYECKUX BEIIECTB. DJIEMEHTHI U BEILECTBA, KaK OKUCIUTEIN
u BoccraHoBuTenu. IloHsTme o0 mnponeccax OKUCIEHUS W BoccTaHoBieHUs. (CocTaBlieHHE
YpaBHEHHMI XMMUYECKUX PEaKIMil Ha OCHOBE AJIEKTPOHHOI0 OajaHca.

DJIEKTPOJIM3 PACIIABOB M PAaCTBOPOB JIEKTPOJIMTOB. XapaKTEPUCTHKA AJIEKTPOJIU3a, KaK
OKHCIUTEIbHO-BOCCTAHOBUTENBHOTO Mporecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOIIEro B
pacTBOpax 3JeKTposUTOB. [IpakTHueckoe MpUMEHEHWE 3JIEKTPOJIM3a: IMOJYyYEeHUE TaJIOreHOB,
BOZIOPOJA, KUCJIOPOJA, LIEJIOYHBIX METAJUIOB U IIEJIOYEH, a TAKKE AJTIOMUHUS JIEKTPOJIN30M
pacIuiaBOB M PACTBOPOB COEAMHEHUN OTUX DSJIEMEHTOB. [loHsATHE O TalbBaHOIUIACTHUKE,
rajibBaHOCTETUH, paUHUPOBAHUH LIBETHBIX METAJIJIOB.

JdemoncTpauuu. PacTBOpeHHE CepHOI KUCIOTH U aMMHUAYHOW CETUTPHI M (PUKCAIIUS TEIIOBBIX
SIBJICHUH JUIS OTUX IIPOLECCOB. B3auMoAeicTBUS paCTBOPOB COJISTHOM, CEPHOM U YKCYCHOU KUCIIOT
OJIMHAKOBOM KOHIIEHTPAIMK C OAMHAKOBBIMU KyCOUKaMHU (IpaHyJlaMH) [IMHKA U B3aUMO/ICCTBHE
OJIMHAKOBBIX KYCOYKOB pa3HBIX METAJJIOB (MarHus, ILMHKA, )Kejie3a) C PacTBOPOM COJISTHOM
KHCJIOTBI, KaK MPUMEp 3aBUCHMOCTH CKOPOCTHM XMMHMYECKUX PEaKUHUd OT IPHUPOIbI BELIECTB.
B3aumopeiicTBie pacTBOPOB THOCYJIb(aTra HaTpUs KOHLEHTPALIUH U TEMIIEPATyphbl C PaCTBOPOM
CEepHOM KHUCIOTBL. MoJenupoBaHue «KUILALIEro ciios». lcnonb3oBaHMe HEOPraHUYECKHX
KaTaJIn3aToOpoB (CoJIel xKene3a, HOaUIa Kallus) ¥ IPUPOJHBIX 00BEKTOB, COACPIKAIIMX KaTaiasy
(cepoe Mmsico, kKapToenb) s pa3oKEeHHs MEpPoKCHaa Boaopona. B3anMopeiicTBue nuHKA C
COJISTHOM KHCJIOTOM HHUTpaToM cepedpa, Kak NpUMEphl OKUCIUTEIbHO-BOCCTAHOBUTEILHOM
peakumii U peakuuu odOmeHa. KoHcTpympoBanme Mojenu siekTpoimsépa. BumeodparmenT c
IIPOMBIIIJIEHHON YCTAaHOBKH IS ITOJIYyYEHUS ATFOMUHUS.

JlaGopaTtopHbie onbIThI. umtocTpanus npasuia bepTosiie Ha MpakTUKE — TPOBEAECHUE PEaKIi
c oOpa3oBaHHMEM OcCaJKa, Traza ¥ BOAblL. [eTeporeHHbId KaTalu3 Ha NpPUMEpPE Pa3TIOKCHHS
MEepPOKCUIa BOJAOPOAAa B MPUCYTCTBUM JUOKcHJa MapraHua. CMerieHue paBHOBECHS B CUCTEME
Fe’* + 3CNS™ «» Fe(CNS)s. McnblTanue MHAMKATOPAMU CPEIbl PACTBOPOB CONEH PasIHuHBIX
TUNOB. OKHUCIUTENbHO-BOCCTAHOBUTENIbHASA pEaKIUsl M peakuus oOMeHa Ha MpuMmepe
B3auMoOJIeiicTBUA pacTBOPOB cynbdaTta Meau(ll) ¢ xene3om u pacTBOPOM ILETOYH.
IIpakTnyeckasi padora. PenieHne SKCriepuMEHTaIbHBIX 3aa4 110 TeME «XUMUYECKas PEaKIus.
Tema 3. BemecTBa u ux cBoiicTBa(9 yacos)

Metasibl. u3ndeckre CBOWCTBA METALIOB, KaK (DYHKIIHS WX CTpoeHusd. [[eneHue MeTamioB Ha
IpyHnbl B TEXHUKE U XUMUU. XHMHUYECKHE CBOHMCTBA METAJUIOB M 3JIEKTPOXUMHUYECKHHU Psif
HanpspkeHui. [lonsaTue o MeTaoTepMun (aTIOMUHOTEPMUH, MATHUETEPMUU U JIP. ).
Hemeraniabl. biaaropoansie rasbl. Hemeramuisl kak okuciurenu. Hemeramuisl  Kak
BOCCTaHOBUTENHU. P anexTpooTpuniatenbHOCTH. HepTHBIE WK 6J1aropoIHbIE Ta3bl.

Kucaorsl Heopranmveckue M opraHmdeckume. KHCIOTBI € TOUYKM 3peHUS aTOMHO-
MOJIEKYJIIPHOTO y4eHHs. KHCIOTBI ¢ TOUKM 3pEHUs TEOPUH JIEKTPOIUTHYECKON JTUCCOLUALINH.



Kucnorel ¢ Touku 3peHHs HPOTOHHOH Teopuu. OOIME XUMHUYECKHUE CBOWCTBA KHUCIOT.
Knaccudukanmst Kucior.

OcHoBaHNsI HeOpraHu4ecKkue M opraHmydeckue. OCHOBaHMS C TOUYKHM 3pPEHMSI aTOMHO-
MOJIEKYJIAPHOTO yueHHUs. OCHOBAaHMSI C TOUKHU 3PEHUSI TEOPUHU HIEKTPOIUTUYECKON AUCCOLUALINH.
OcHOBaHMS C TOYKHM 3peHHMs NpOTOHHOW Teopuu. Knaccupukanus ocHoBaHMM. XUMHUYECKHE
CBOICTBA OPTraHMYECKUX U HEOPTaHUYECKUX OCHOBAHMIA.

AMdoTepHBbIe coeINHEHUs HeOprannyeckue u oprannyeckue. Heoprannueckue amporepHble
COEIMHEHUS: OKCUJIBI U TUAPOKCUIBI, — UX CBOMCTBA U NoiydyeHue. AM(pOTepHbIe OpraHuYecKre
COEIMHEHUS Ha IPUMEpPe aMUHOKHUCIOT. [lenTuabl u nenTuaHas CBA3b.

Coau. Kimaccudukanms coneit. JKEcTkocTh BobI 1 criocoObI €€ ycrpanenus. [lepexon kapbonara
B TUJpoKkapOoHaT u oOparHo. OOuIe XMMUYECKHe CBOUCTBA COJIEH.

Hdemoncrpanmu. Komnekuuss metawioB. Komtekuusi  HemetaiuioB.  BzaumopelctBue
KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTBI C MeApl0. Bcemblllika TEpMUTHOM cMecH. Bcemblmka
yépHOro NOpoxa. BbITeCHEHHE TaJOreHOB U3 MUX PACTBOPOB JPYTMMH TaJIOT€HAMM.
B3aumoneiicTBue mapoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOW KUCIOTHI U aMMHAaKa («IbIM
0e3 oras»). [lomyyenne aMMuaka U U3ydeHue ero CBOMCTB. Pa3nmuuHble cirydan B3auMOICHCTBUS
pacTBOPOB COJIEH AIIOMUHHUA CcO 1IEn0Yblo. llomydyeHue xXECTKOM BOABI U yCTpaHEHUE €€
YKECTKOCTH.

JlabopaTopHusble onbIThl. [lolyueHne HEpacTBOPUMOIO TMIPOKCHIA M €r0 B3aUMOJIEICTBHE C
Kkucioto. lMcciaegoBaHne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM W YKCYCHOM KHCIOT
KareJbHbBIM METOJIOM NpH UX paszbasineHuu Bojou. [Tomyuenune am(poTepHOro rHIpoKCHUAA H
M3y4eHHe ero cBoMCTB. [IpoBeneHne KaueCTBEHHBIX PEAKIUI 110 OMPEACICHUIO COCTaBa COJIH.
IIpakTnyeckas padora. PemieHue sKCIEpUMEHTANbHBIX 3anad Mo TeMe «BemectBa M ux
CBOMCTBa».

Tema 4. Xumus u coBpeMeHHOe o0mecTBo(44aca)

IIpousBoacTtBo aMmmuaka M MeTaHoJsa. [[oHATHE O XMMHMUYECKOW TEXHOJOTHH. XUMHUYECKHE
peakuu B MPOU3BOJICTBE aMMHUaka U MeraHona. O0mas kiaccupuKalruoHHas XapaKTepUCTUKA
peakIuil CHHTE3a B IMPOU3BOACTBE 3TUX MPOAYKTOB. HayuHble IpUHIMIIBL, JIEKalUe B OCHOBE
IIPOM3BOJICTBA aMMHaKa U MeTaHoJia. CpaBHEHHE 3TUX ITPOU3BOJICTB.

XuMHYecKasi TPAaMOTHOCTb KAaK KOMIIOHEHT oO0mieH KyJbTYpbl 4ejoBeka. MapkupoBka
YIIAKOBOYHBIX MAaTEPHUAJIOB, YJIEKTPOHUKH U OBITOBOM TEXHUKHU, SKOJIOTHYHOTO TOBAPa, MPOIYKTOB
MUTaHUS, STUKETOK 110 YXOY 3a OJEXKI0M.

JdemoncTpauuu. Mojenb IPOMBINUICHHOW YCTAaHOBKH ITOJIYYEHHUSI CEpHOM KHUCIOTHL. Monenb
KOJIOHHBI CHHTE3a amMMmHaka. BuneopparmMeHTsl U claiiibl O CTENEHH IKOJIOTUYECKON YHCTOTHI
TOBapa.

JlaboparopHbie onbIThbl. l3ydeHHe MapKHMpOBOK pa3jIWYHBIX BHJIOB NPOMBIIUICHHBIX M
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTnuyeckoe MmiaHMpoOBaHUeE

Ne HanmenoBanue pasnena, TeMBI KonunuecTBo yacoB 1o paszaenam,
n/m TeMaM
Xumus 10 kiaace. 34
1 [Ipenmet oprannyeckoit xuMun. Teopus cTpoeHUs 2
opranunyeckux coeaunennit A. M. byrieposa
2 YTraeBoaopoibl U UX TPUPOIHBIE HICTOUHUKH 12




Kucnopona- u azorconepxaniyue opraHu4ecKue COeUuHECHUS 14
4 Opranuveckasi XuMUsi U 00IIECTBO 5
5 [ToBTOpenue n o6o6menue kypca. [logsenenne nToros 1
yueOHOro roja.
Xumusa 11 kaacc. 34
6 CTpoeHue BelecTB 9
7 12
XUMUYECKUE PEAKIIUU
8 9
BemecTBa 1 UX cBOMCTBa
9 3
XUMHS U COBPEMEHHOE 00IIECTBO
10 | IloBTopenue u o606mmenue Kypeca. [logBeaenne nToron 1
yueOHOro roja
KasnenaapHo-remMaTu4eckoe NJIAHUPOBAHUE
Xumus 10 kaace
KonuuectBo Jara Hcnonp3oBanue
Ne HaunmenoBanue paszena, 4acoB 110 Hlara o 000pyI0BaHUS
/T TEeMBI pasnenam, Egaﬂy dakty | nentpa «Touka
TEMaM pocTay
Tema «BBexenue» 1
BBomHBI MHCTPYKTaX IO
| | TeXHUKe 6630HaCHOCTI/£. 1 05.09
IIpenmer OpraHNu4eCcKOH
XHMUH.
Tema 1
«Teopusi crpoeHust 2
OpraHu4YecKux
coeIuHEeHHI»
Teopus XUMHYECKOIO
2 | ctpoennss A.M. bytieposa. 1 12.09
OCHOBHBIE TTOJIOKCHMS.
3 Teopus XUMHYECKOTO 1 19.09
ctpoenust A.M. bytneposa.
Tema 2 «¥YriieBoIOpOaAbD) 10




Hudposas

[TpupoaHbrit ras. Aabopatopus
XapakTepuCTUKA AJIKAHOB IO RELAB,
4 1 26.09 TaTYUKH
COCTaBy, CTPOCHHIO U
CBOWCTBaM. TEMIICPATYPRL,
pH-METP,
AIIEKTPOIPOBOTHOCTH
N3omepuss 1 HOMEHKIIATypa
5 | aJIKaHOB. XUMHYECKUE 1 03.10
cBoricTBa. [IpumMeHenue.
XapakTeprucTHKA AJIKEHOB 110
6 | cocraBy, CTPOCHUIO  H 1 10.10
CBOMCTBAM.
7 XUMHUYECKUE CBOMCTBA H 1 17.10 JlaT4MK TemMneparypsl
PUMEHEHHE AJIKEHOB.
] AJKagueHsl: } COCTaB, 1 24.10
CTpOEHHE, CBOMCTBA
9 | AnKuHBI. ALIETHIICH. 1 14.11
10 | ApeHsl. 1 21.11
1 Hedtp wm cmocobsr ee 1 2811
nepepadoTKH.
0O0001mmenue u
12 | cucremaTuzanusi 3HaAHUN 1O 1 05.12
TeMe «YTIJIEBOAOPOIbD
KontponsHast pabora Nel
13 «YTIIEBOAOPOIBI. } 1 19.12
AJIMUHHUCTPATUBHBIN
KOHTPOJIb.
Tema 3
«Kucsaopoacoaep:xammue 1
OpraHMvecKue
coeUHEeHHUsD)
[Mudposas
nmabopaTopus
CnupTtsl: cocTaB, CTpOEHHUE RELAB,
14 ’ N ’ 1 12.12 IaTYUKA
(bU3HYECKHEe CBOMCTBA. .
TEeMIIEpaTyphl,
pH-METp
,AJIEKTPOMTPOBOAHOCTHU
15 KJ‘IaCCI/I(l)I/IKaI_[I/IHV CIIUPTOB. 1 26.12
XUMUYECKHUE CBOMCTBA
16 d)eHUon: COCTaB, CTpPOEHHUE, 1 09.01
CBOMCTBA, IPUMEHEHUE.
17 | Anpaeruasl 1 KETOHEL. 1 16.01
19 | KapOOHOBBIE KHUCTIOTHI. 1 23.01 Jatuuk pH
20 | Caoxuble 3¢upsl. Kupsl. 1 30.01
21 | YriueBonnl. 1 06.02
2 Jucaxapubl u 1 13.02 Jatuuk pH
MOJIMCaXapu/Ibl.
73 O06006mieHne u 1 20.00

cCHUCTEMaTH3alysl 3HAHWI 10




teme «Kucnmoponcoaepxaiiye
OpPraHUYECKUE COCAMHEHUS.

24

Kontponbnast pabora Ne2
«Kucnopoaconepxamiue
OpPraHUYECKHUE COCTUHEHUSY.

27.02

Tema 4 «A3oTcoaep:kammue
OpraHuveckKue
cOoeIMHEHHUD)

25

AMUHEL. AHUINAH.

06.03

Jatuuk pH

26

AMuHOKHUCIIOTHL. benku.

13.03

27

HYKJ'ICI/IHOBI)IG KHCJIOTHI.

20.03

28

0O0001mmenune u
cucTeMaTu3alusa 3HaAaHUU T10
TeMe «A3oTcoaepxkanue
OpraHUYECKUE COCANHEHUSI.

03.04

29

[IpakTtuueckass pabora Nel
«UnenTudukanus
OpPraHUYECKHUX COCTUHCHHI»

10.04

Hudposas
nabopaTopus

RELAB,

TATYAKU
TeMIepaTypsbl,
pH-METP,
AIIEKTPOIPOBOTHOCTH

Tema 5 «buojornueckun
AKTHBHbBIEC BelIeCTBA»

30

DepMEHTHI.

17.04

31

BuramuHsl, TOPMOHBI,
JIEKApCTBA.

24.04

Tema 6 «MckyccTBeHHbIE U
CHHTETHYECKHUe
OpraHuveckKue

cOoeIMHEHHUD)

UckyccTBeHHBIE u
CUHTETHUYECKHE
OpraHWYECKHE  BELIECTBA..
[Tomumepst  .IlpakTuueckas
pabota No2

08.05

32

IIpomexyrounas
aTTecTalus IO  HUTOram
yueOHOro roja

15.05

33

AHaJIU3 UTOrOBOM pabOTHI

22.05

34

[ToBTOpenne u 0000IICHUE
10 UTOTaM rojia

29.05




Kanennapo-remaruueckoe mianupoBanue 11 kimace

Ne /it HaumenoBanue pasnena,TeMbl Komnuec Jara no nnany Hcnonp3oBanue
TBO 000pyI0BaHUS
qacoB II0 nentpa «Touka
paznenam pocTay
,TeMam
Tema 1. Ctpoenue aToma. 3
1 ATOM — CJI0KHAas JacTHUIIA. 1 07.09
2 I13 u IIC XuMHYECKUX 3JIEMEHTOB 1 14.09
J.N.MenpeneeBa u CTpOEHHUE aTOMa.
Tewma 2. CTpoeHue BelecTBa. 14
3 Bunsl xumMuueckoil cBA3u. THITEI 1 21.09
KPUCTAJUTMYECKUX PEIIETOK.
4 Honnas xumMuueckas CBs3b. 1 28.09 Jatuuk
AIEKTPOIPOBOIHOC
TH
5 KoBanenTHas xumMudeckas CBS3b. 1 05.10 Jatamk
3IEKTPOIPOBOAHOC
TH
6 MeTannuueckasi XMMHUYECKasl CBSI3b. 1 12.10
7 Bonopoanast xumudeckast CBs3b. 1 19.10
8 Pemienue 3aja4 1o TeMe «XuMU4ecKas 1 26.10
CBSI3bY»
9 [Tommumepsl 1 09.11
10 | AucnepcHble CUCTEMBI U PACTBOPHI. 1 16.11 Hudponsas
nabopaTopus
RELAB,qaTunkn
TEeMITepaTyphl,pH-
METP,3IEKTPOIPOBOJ
HOCTH
11 [IpakTrueckas 1 23.11 [Tpubop s
paboral.Ilonydenue,coOupanue u MOJIyYEHUS Ta30B
pacro3HaBaHUE Ta30B.
12 Cocras BemectBa. CmecH. 1 30.11
13 Pemienue pacyeTHbIX 3a71a4 110 TEME 1 07.12
pacTBOPHI U CMECH.
14 Teopust XUMHUECKOTO CTPOCHUS 1 14.12
OpPraHMYeCcKuX coeTUuHeHUN A.M.
byrneposa




15 Kontposbnas padora 1 mo temam 21.12
«Ctpoenue aroma» u «CTpoeHHe
BEIIECTBA»

16 YPpOK NOBTOPEHHUSI U KOPPEKLIUHU 10 28.12
teme «CtpoeHue aroMa» U «CtpoeHne
BELIECTBA»

Tema 3. XuMUYECKHE peaKInu.

17 Knaccuduxanus XuMuaeckux 11.01 Iudposas
peaKkuii B OpraHu4ecKon u nabopaTopus
HEOPraHUYECKOW XUMUMU. RELAB, naTunkun

TeMIepaTypbl,pH-
METp,
3JEKTPOIIPOBOTHOCT
u

18 OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE 18.01
peakiuu. Kimaccuduxamms OBP.

19 CocraBneHue ypaBHEHU OBp 25.01
METO/IOM 3JICKTPOHHOTO OaslaHca u
TIOJTypEAKIIHI

20 CKOpOCTbh XMMHUYECKHUX PEAKIIMI. 01.02 Hudposas

nabopaTopus
RELAB,
TATYUKU
TEeMIIEpaTypbl,pH-
METp,
AIIEKTPOIPOBOJHOCT
U

21 OO6paTUMOCTh XUMHUUECKUX PEAKITHA. 08.02
XUMHUECKOE PABHOBECHE U CTIOCOOBI
€ro CMeIlEHUS.

22 DNEKTPOIUTHYECKAsT JUCCOLUALIHS. 15.02 Hudposas

nabopaTopus
RELAB,
TaTYUKU
TEeMIIEpaTypbl,pH-
METp,
AIIEKTPOIPOBOJHOCT
U

23 I'maponus opraHnyeckux u 22.02 Hartuuk pH
HEOPraHUYECKUX COCAMHEHUH.

24 DneKTpoan3 29.02 [udposas

nmabopaTopus

RELAB,
JTATYUKI

TEeMIIEpaTypbl,pH-

METp,
AIIEKTPOIPOBOHOC
TH
25 Ypok noBTopeHust 1 0000IIeHUS 07.03

3HaHUH.

Tema 4. BemectBa 1 UX CBOICTBA.




26 Knaccudukanms Bermects. MeTasl. 14.03
Hewmerannbl.

27 XUMHUYECKUE CBOMCTBA METAJIOB U 21.03 Hudposas
HEMETAJIOB. nabopaTopus

RELAB,
JATUYUKHU
TEMIIEpaTypbl,pH-
METp,
3IEKTPONPOBOIHOC
U

28 Kucnotsl oprannueckue u 04.04 Hatuuk pH
HEOpPraHUYECKUE.

29 OcCHOBaHUs OpraHUYECKUE U 11.04 Hatuuk pH
HEOpPraHUYECKUE.

30 Conu. 18.04

31 I'enernueckas cBsA3b MEXKIY KilaccaMH 25.04
OpPraHWYECKUX U HEOPTraHUYECKUX
BEIIECTB.

32 Kontposbnas padota No2 o teme 02.05
«BemecTBa 1 UX CBOUCTBAY.

33 [IpakTuueckas padora Ne 2. Perenue 16.05 [Mudposas
SKCHEPUMEHTAIBHBIX 3374 HA naboparopust
UICHTU(PUKAIINIO HEOPTaHUYECKUX U RELAB,
OPraHUYECKUX COETMHEHMI JATYUKHU

TEeMIIEpaTypbl,pH-
METp,
JIEKTPOIPOBOJHOCTH
34 Ntoroselil ypok 23.05




YyeOHO-MeTOANUECKOE 00ecIeUyeHue

1. O.C.I'abpuensa. Xumus.10 knacc. ba3oBsiit ypoBerb. YueOnuk. M.:/Ipoda,2017r;

1. O.C.T'abpuensn. Xumus.11 knacc. ba3oblit ypoBens. Yueouuk. M.:/Ipoda,2017r;

2. O.C. I'abpuensn, N.I'. OctpoymoB. Hactonsnas kaura mis yuurens.M.:poda,2017;

3. I.T". Xomuenko. COOpHHUK 3a/1a4 IO XUMHUU 71 cpenHeit mkoinsl..M.Hosast Bonna.2016

4. O.C. T'abpuensa, WN.I'. OctpoymoB. Meroauueckoe mocooue mis yIuTess. XUMUsi-
10.M.:/Ipoda,2017

5. B.b. Bonosuk, E.J[. Kpyrenkas. Opranudeckas xumus. YnpaxHeHnus u 3amaun. CII6.:
M3n-Bo A.Kapnakosa,2017

6. O.C. TI'abpuensn, N.I'. Octpoymos, E.E. OctpoymoBa. Oprannyeckas XuMusi B TeCTax,
3agayax, ynpaxuenusx.10 kiacc.M.:Ipoda,2015;

7. KoHTpOsIbHO-U3MEpPUTENbHBIC Marepuasibl. Xumus: 10 kiacc/CocT. H.IT.
Tpoery6osa.M.:BAKO,2015

MHTEPHET -PeCypChl

Xumuueckasi Hayka u oOpasoBanue B Poccun http://www.chem.msu.su/rus

Xumus u XKuzap — XXI Bek http://www.hij.ru

INazera «Xumus» ¥ cauT i yuaurens «5 uay Ha ypok XUMHUN»

http://him.1september.ru

ChemNet: nopran ¢pyHIaMEHTAIbHOTO XUMHUYECKOTO 00pa30BaHUs

http://www.chemnet.ru

AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www.alhimik.ru

OcHOBBI XUMHHU: 00PA30BATENLHBIN CAUT AJIS IKOJLHUKOB U CTYJCHTOB

http://www.hemi.nsu.ru

Xumus B OTKPBITOM KOJIIESIIKE

http://www.chemistry.ru

WebElements: oHnaifH-ClIpaBOYHUK XUMHYECKUX JIIEMEHTOB

http://webelements.narod.ru

benok u Bce 0 HeM B OMOJIOTUU U XUMUU

http://belok-s.narod.ru

BupryanpHas XxuMuueckas mKkosa

http://maratakm.narod.ru

3aHnMaTeIbHas XUMUS: BCE O METaJlIaxX

http://all-met.narod.ru

Mup xumun

http://chem.km.ru

Kabuner xumuu: caitt JI.B. PaxmanoBoii

http://www.104.webstolica.ru

Komnnexkuus «EctecTBeHHOHAYYHBIE SKCIIEPUMEHTBI): XUMHUS

http://experiment.edu.ru

Oprannueckast XUMUS: SJICKTPOHHBINA YUeOHUK JIJISl CPETHEH IITKOJIBI

http://www.chemistry.ssu.samara.ru

Xumus Uil BCEX: WUTIOCTPUPOBAHHBIE MaTEpHABl IO OOIIeH, OpPraHu4YecKO u
HEOPraHUYECKOW XUMUU

http://school-sector.relarn.ru/nsm/

XuMusl 11 IKOJIBHUKOB: cauT ImMutpus bonorosa

http://chemistry.r2.ru

ITkonpHas XuMUs

http://schoolchemistry.by.ru

DneKTpoHHas OMOIMOTEKa IO XUMHUH U TEXHHUKE

http://rushim.ru/books/books.htm




Hudporas naboparopus 1ienTpa « Touka poctar
Hudposas (komnbrorepHasi) Jgadoparopusi (IIJI), nporpammHo-annapaTHbIi
KOMIUIEKC, JaT4yUuKOBas CHCTeMa — KOMIUIEKT Yy4yeOHOoro o0opyJoBaHus,
BKJIIOYAIOIIMN ~ W3MEPUTENbHBIM  OJOK, HHTEepderc KOTOpOro  MO3BOJSET
obecreunBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, M HA0Op JaTYMKOB,
PETUCTPUPYIOIIUX 3HAYCHUS PA3IUYHBIX (PU3UUECKUX BEITHUUH.

JlaTuuk Temmeparypbl TepMONAPHBIA IpEJHA3HAuY€H Ui W3MEPEHUs
temneparyp a0 900 °C. Mcnonb3yercss MpH BBINOJHEHHH PAa0OT, CBA3AHHBIX C
U3MEPEHUEM TEMIIEPATYp IIAMEHH, IIJIABICHUS U PA3JIOKCHHS BEILIECTB.

JlaTYMK ONTHYECKOH NIIOTHOCTH (KOJIOPUMETP) — IpeHa3HAYEH AJI1 U3MEPEHHUS
ONITUYECKOM IUIOTHOCTH OKpAIICHHBIX pacTBOpOB. Mcmonb3yercs mpu U3y4eHUH
TeM «PacTBopbl», «CKOPOCTh XUMUYECKHUX PEAKLIUI», ONPEAEICHUN KOHIIEHTPalluu
OKpPAIIEHHBIX HOHOB.

JaTuuk pH npennasnaden s uaMepeHust BOAOPoAHOro nokasaress (pH) BogHbIX
pPacTBOPOB B pa3IMUHBIX UCCIIEAOBAHUAX O0BEKTOB OKPYKAIOIIEH Cpeibl.

JlaTuuK 3J1eKTPONMPOBOAHOCTH TIpEAHA3HAUYEH J[UId HW3MEpPEHUs yIeNbHON
ANEKTPOIPOBOIHOCTH JKUIKOCTEW, B TOM UYHCJIE U BOJHBIX PAacCTBOPOB BELIECTB.
[Ipumensiercs m0pU HW3YYEHUH TEOPUHU DJICKTPOIUTUYECKON IUCCOLMALUH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB.

JaT4uK TeMnepaTrypbl OKpyKalouiei cpeasbl.

Muxkpockon uuppoBoii npeaHasHaueH A u3ydyeHus: (OpMbl KPUCTAJUIOB U HAOIIOACHUS 32
POCTOM KPUCTAJLIIOB.

IInnerka-no3aTop — MpHUCIOCOOJIEHHE, HCIONb3yeMOoe B JabopaTopuu s
OTMEpPUBAHUS ONpENeNEHHOro o00bEéMa KHUIKOCTH. [IMNETKH BBITYCKarOTCS
NEPEMEHHOTO U TOCTOSHHOrO 00b&éMa. B  KOMIUIEKTBI 00OpyHOBaHUS s
MEIULUHCKUX KJIACCOB BXOAAT yNOOHBIE MHIIETKU- J103aTOPhl OJHOKAaHAJIbHBIE,
MO3BOJISIOIINE HACTPOUTh HEOOXOIUMBIH 00BEM OTOMpAaEeMON KHIKOCTH B TPEX
pa3IUYHbIX JHAaNa3oHax.

Banss xoMOMHMpOBaHHAsl TpeAHA3HAYCHA JUIsI HarpeBa CTEKISHHBIX M (GaphopoBHIX
COCyloB, Korga TpeOyercsi co3faTb BOKPYT HarpeBaeMoro cocyjaa paBHOMEPHOE
TeMIIepaTypHOe MoJie, U30eXaTh MCIOIb30BAHUS OTKPBHITOIO IUIAMEHH U PACKaIEHHOM
ANEKTpUYecKoi crupanu. Kopmyc KOMOMHUPOBAHHOW OaHW CHCIaH M3 aIOMHUHUSL.
KuakoctHast yacTb KOMOMHHMPOBAHHOW OaHM 3aKpbIBA€TCS KOJIBLIAMH PA3ITUYHOTO
IraMeTpa.

IIpuGop ANA MOJMyYeHHMs Ta30B HCIOJIB3YETCS IS IMOJy4eHHS HEOOJBIINX
KOJINYECTB I'a30B: BOJOPO/A, KUCIOPOJa (U3 MEPOKCUAA BOJOPOA), YIIEKHCIOTO

rasa.



