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IMosicuuTeabHAS 3aIMCKA

Pabouaa nporpamma no xMmumn Ha yposHe cpegHero obuiero ob6pa3oBaHuA cocTaBieHa B
cootBeTcTBUU ¢ 00HOBIEHHBEIM ®I'OC COO 2021 1. 1 ®OII COO, yTBep>KAeHHON MPUKA30M
MunuctepctBa npocpenieHus PO ot 18 mast 2023 r. Ne 371

OcnoBHoli oOpa3zoBatensHON porpaMmMbl MKOYVY «Yepkacckonopeuerckas COIL» cpennero
oOmero oOpa3oBaHus, , MPUMEpPHOH pabodeil mporpamMmmbl MHCTHTYTaA CTpaTeruu pa3BUTHS
oOpasoBanus Poccuiickoit Akanemun oopazoBanus M, 2021
B COOTBETCTBUU C
- [Tonoxenunem o paboueit mporpamme yaebnoro npeamera, MKOY «UepkacckomopedeHcKas
COLI»

Y OPUEHTHPOBAHA HA Peau3alliio B LIEHTpe 00pa30BaHUs €CTECTBEHHOHAYYHOU U

TEXHOJIOTHYECKOU HampaBieHHocTel «Todka poctay, co3ganHoro Ha 6aze MKOY
«Uepxracckonopeuerckas COLL ¢ nenpio pa3BUTHs y 00ydaronuxcst
€CTECTBCHHOHAYYHOU, MaTeMaTUYECKON, HH()OPMAITMOHHOW TPaMOTHOCTH,
(GhopMUPOBAHUS KPUTUIECKOTO U KPEATHBHOT'O MBIIUICHHUSI, COBEPIICHCTBOBAHHUS
HABBIKOB €CTECTBEHHOHAYYHOU M TEXHOJIOTHYECKON HANPaBICHHOCTH, a TaKXKe JJIs
NPaKTUYECKON OTPabOTKM y4eOHOr0 MaTepuasa Mo yueOHbIM MpeaMeTaM «XUMUs»,
«buomnorusay,

Ha 6a3e nentpa «Touka poctay odecrieunBaeTcs peaausamus 00pa3oBaTeIbHbBIX
IIPOrpaMM €CTECTBEHHOHAYYHON U TEXHOJOTUYECKON HAIIPaBIEHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMH 3aKOHOAATEIIBCTBA B chepe
o0pa3oBaHus U ¢ yuéToM pekoMeHaanuii deaepanbHOro oneparopa yueoGHOTo
npenMeta «Xumus». O6pazoBarenabHas IporpaMma Mmo3BoJsieT HHTETPUPOBATh
peann3yeMble 3/1eCh OJIXO0/Ibl, CTPYKTYPY U COZEpKaHUE ITPH OpraHu3aluu
00ydeHust XuMuu B 8—9 Kiaccax, BRICTPOCGHHOM Ha 0a3e Jr000ro W3 JOCTYIHBIX
yueOHo-MeTonudeckux komiuiekcoB (YMK). Ucnonb3oBanue o00opymoBaHus
neHTpa.«Touka pocTay MO3BOJISET CO31aTh YCIOBHUSL:

JUISL pacIIMPEHUs COJePKAHUS IIKOJILHOTO XUMHUECKOT0 00pa30BaHMUs;

JJIs1 ITOBBIIIICHU S MMO3HABaTEIILHOM aKTUBHOCTHU o6yqa}01unxc;1 B CCTCCTBCHHOHaquOﬁ 06nacm;

JUTSL pa3BUTHSI IMYHOCTH peOCHKA B MPOIECCe OOYUCHHS XUMHH, €T0 CIIOCOOHOCTEH,
(bOpMHPOBaHUS U YIOBJICTBOPEHHSI COIIMATHHO 3HAYUMBIX HHTEPECOB U
noTpeOHOCTEH;

JUIs pabOTHI ¢ OAAPEHHBIMH HIKOJIbHUKAMH, OPTaHU3AIMH UX Pa3BUTHS B PA3IUUYHBIX
o0acTsax 00pa30BaTEbHOM, TBOPUECKOM JEATEILHOCTH.

[Tpumenss uudpoBbie 1a00paTOPUN HA YPOKAX XMUMHH, YIAIIHECS CMOTYT
BBIITIOJIHUTH MHOXKECTBO na6opaT0pHHx pa60T nu 3KCHepI/IMeHTOB 110 HporpaMMe
OCHOBHOM IIIKOJIBI.

Cpox peanm3aiyy mporpaMmMbl y4eOHOTO mpeaMeTa « XUuMusy - 2 Toja.

OO0uree YuC10 y4eOHBIX 4aCOB 32 2 roa 00y4eHus-68 ,



13 HUX Ha ocBoeHue nporpammel B 10 kiacce-14ac, 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 ya4eOHO —
meroanyeckuit kommuiekt; O.C. I'abpuensn. Xumusa 10 xnace, O .C. I'abpuemnsa . Xumust 11
KJ1acc

Ilenn u3yvyeHusi XuMHUH B cpeAHeH (MOJHOM) MIKoJIe:

* (dopmupoBaHUE y 00yUaAIOIIMNXCS YMEHUS BUJAECTh U TOHUMATh [IEHHOCTh
00pa3oBaHMs, 3HAUYMMOCTh XMMUYECKOI'0 3HAHUS TSI KAXKJ0I'0 YeJIOBEKa,
HE3aBUCHUMO OT €TO NpOo(PecCHoHaIbHON 1€ TEIbHOCTH;

* (dopmupoBaHUe y 00yUaAIOMMUXCS YMEHUH pa3iandaTh (GaKkThl U OLIEHKH,
CPaBHUBATh OLIEHOYHBIEC BBIBO/IbI, BUJIETh UX CBA3b C KPUTEPUSIMHU OLICHOK U CBSI3b
KPHUTEPUEB C ONMPEACIICHHONW CUCTEMOM IIEHHOCTEH, (hOPMYyTHPOBATh U
00OCHOBBIBATH COOCTBEHHYIO ITO3UIIHIO;

* (¢dopmupoBaHuey 00y4arOIINXCS LIETOCTHOTO MPEICTABICHUS O MUPE U POJIU
XUMHH B CO3JaHUN COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MUPA; YMEHUSA
OOBSICHATH OOBEKTHI U TIPOIECCHI OKPYKAIOWIEH TeHCTBUTEILHOCTH —
OPUPOIHOM, COITUATBHOM, KYJIbTYPHOM, TEXHUUECKOU Cpeabl, — UCIIOJb3Y S 11
ATOT0 XMMHUYECKUE 3HAHUS;

* npuoOpeTeHue oO0ydaroIIUMHUCS ONBbITa PA3HOOOPA3HON AESITEIHbHOCTH,
OIIBITA ITO3HAHMS U CAMOIIO3HAHMUS; KITFOUEBBIX HABBIKOB, MMEIOIINX
YHUBEPCAIBHOE 3HAaUYCHUE JJIs PA3JIMYHbIX BUIOB JAESITEIbHOCTH (HABBIKOB
peteHus npooiaeM, IPUHATHS PELICHUH, TTOUCKa, aHalin3a U 00paboTKu
nH(pOpMaIi, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUI, HABBIKOB
COTPYIHUYECTBA, HABBIKOB OE30ITACHOTO OOpAIIEHUS C BEIIECTBAMU B
TMOBCEITHEBHOM KU3HH ).

LleHHOCTHBIC OPUESHTHUPHI COACPIKAHUS Kypca XUMHUHU B CpeIHEH (TTOJTHOI)
IIIKOJIE€ HE 3aBUCAT OT YPOBHS NU3YUYEHUS U OMPEACIISIIOTCS CIIeHUUPUKON XUMUHU
Kak Haykd. [loHSTHE «IIEHHOCTBY» BKJIIOYAET €IMHCTBO OOBEKTHUBHOTO (Cam
00BEKT) U CYOBEKTUBHOTO (OTHOIICHUE CYyOBEKTa K OOBEKTY ), TOATOMY B
Ka4CeCTBC ICHHOCTHBIX OPUCHTHUPOB XUMHUYCCKOTO 06p3_30BaHI/ISI BBICTYITIAKOT
0O0BEKTHI, U3yUaeMble B Kypce€ XUMHUHU, K KOTOPBIM Yy ydaruxcs GopMupyeTcs
LIEHHOCTHOE OoTHouIeHue. [Ipu 5TOM BeaylIy0 pojib UTPAIOT [IO3HABATEIIbHbIC
LIEHHOCTH, TaK KaK JaHHBINA y4eOHBIH NpeAMET BXOJIUT B IPYHILy IPEAMETOB
ITIO3HABATCIBHOI'O LIUKJIA, ITaBHAA HCJIb KOTOPBIX 3aKJIIFOYACTCS B U3YUCHUUN
MIPUPOIBI.

OcHOBY NO3HaBaTEIbHBIX IEHHOCTEH COCTABISAIOT HAyYHbIE 3HAHUS,
HAy4YHBIC METOIbI TO3HAHUS, 4 IECHHOCTHBIC OPUCHTALINU, (DOPMHUPYEMBIC Y
y4Jaluxcs B IpoLecce N3YUYEHUS XUMUU, TIPOSIBISIIOTCSI

* B [IPU3HAHUU LIEHHOCTU HAYYHOI'O 3HAaHUSI, €ro NMPaKTUUYECKON 3HAYUMOCTH,
JIOCTOBEPHOCTH;

* B IIEHHOCTH XMMHYECKHUX METOJIOB UCCIIECIOBAHUS KUBOM U HEKUBOM
MPUPOIBI;

* B INOHMMaHUM CIOHOCTHU U MIPOTUBOPEYHNBOCTHU CAMOT'0O mpoliecca
MO3HAaHUS KaK U3BEYHOTOo cTpemieHus Kk Mcrune.

B kauecTBe 00BEKTOB [IEHHOCTEH Tpy/1a M ObITa BRICTYNAIOT TBOPUYECKAs
co3uIaTeNIbHas IesITeIIbHOCTD, 3IOPOBBIA 00pa3 )KU3HH, a [ICHHOCTHHIC
OpHEHTALIUU COAEPIKAHUA Kypca XMMHUU MOT'YT PacCMaTpUBATBLCA KaK
¢bopmupoBanmue:

*  YBaKHUTEIBHOIO OTHOIICHUS K CO3HAATSIIFHOMN, TBOPUYCCKOM JICATCIIHHOCTH;
* MOHWMaHUs HEOOXOIUMOCTH 3J0POBOT0 00pa3aKU3HU;



* MOTPeOHOCTH B 0€3yCIIOBHOM BBITTIOJTHEHUH MPABUII O€30ITaCHOTO
HNCITIOJIB30BaHUA BCIIECCTB B HOBC@HH@BHOﬁ KU3HU,
* CO3HATEJIBHOTO BBIOOpa Oyaylieit npodecCHOHATIBHON AEATEIbHOCTH.

Kypc xumun o61amaetT BO3SMOXKHOCTSIMU TSI (POpMHUPOBAHUS
KOMMYHHUKAaTHUBHBIX HeHHOCTCﬁ, OCHOBY KOTOPBIX COCTABJIAIOT IIPOLCCC
oO1IeHHs, TPAaMOTHAs PEYb.

LleHHOCTHBIC OPUEHTAIIMN Kypca HApaBJICHbI HA BOCITUTAHHUC Y
00y4Jaronuxcsi:

* OPABWJIBHOI'O UCIIOJb30BaHUSI XUMUYECKOU TEPMUHOJIOTUU U CUMBOJIUKH;

* MOTPEOHOCTH BECTH AUAJIOT, BRICIYIIIUBATh MHEHHUE OMIIOHCHTA,
y4acTBOBATh B JUCKYCCHUU;

* CHOCOOHOCTH OTKPBITO BBIPAXXaTh U apTYMEHTHPOBAHO OTCTAaUBATH CBOKO
TOYKY 3pEHHUSL.

IInanupyembie pe3yJabTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JleaTenbHOCTh yUuTeNs B 00y4eHUH XUMHH B CpeHE (TIOJIHOM) IKOJIe JOKHA ObITh
HalpaBJIeHa Ha JOCTI)KEHHE 00yUYarOIIUMUCS CISAYIOIUX JIMYHOCTHBIX Pe3yJIbTATOB:!

B [IEHHOCTHO-OPHEHTAIMOHHON cepe — OCO3HAHNE POCCUICKON IPaKIAHCKOW UICHTHYHOCTH,
MaTPUOTHU3MAa, YyBCTBA FOPIOCTH 32 POCCUICKYI0 XUMUYECKYIO HAYKY;

B TPYZIOBO# chepe — TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY AaJIbHEHIIIEH 00pa30BaTEIbHOM
TPACKTOPUU WIH TPYIOBOM ACATENBHOCTH,

B MTO3HABATEIbHON (KOTHUTUBHOMN, MHTEIUIEKTYaTbHOM )

chepe — yMeHHe YIpaBIsATh CBOCH MO3HABATEIHHON JAESITENLHOCTHIO, TOTOBHOCTD U
CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA TIPOTSHKEHUN BCEH JKU3HU;
CO3HATENIbHOE OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICIITHOM
po¢)eCCHOHAIBHON U 0OIIIECTBEHHON JEATEIbHOCTH;

B cdepe cOepexeHus 310pOBbsl — MPUHATUE U pealln3alysl HIEHHOCTEH 310pOBOro U
6e30macHoOro 00pasa >KU3HHU, HEMIPHUITHE BPEAHBIX IPUBbIUEK (KypeHHUs, ynoTpeOIeHus
QJIKOT0JIs1, HAPKOTUKOB) Ha OCHOBE 3HAHHM O CBOWCTBAaX HAPKOJIOTHUYECKUX U
HapKOTUYECKUX BEILECTB.

MetanpeameTHble pe3ynbTaThl OCBOCHHS BBITYCKHUKAMU Cpe/iHel (TI0IHOM) IIKOIbI Kypca
XUMUH:

HCII0JIb30BAHUE YMEHUN U HABBIKOB PA3JIMYHBIX BUJIOB MTO3HABATEIILHOU €S TEIBLHOCTH,
PUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUS (CHCTEMHO-UH()OPMAIIMOHHBIN aHaAIN3,
HaOII0IeHUE, U3MEPEHNE, MMPOBEICHNUE YKCIIEPUMEHTA, MOJISIIMPOBAHIE, UCCIICIOBATEIBCKAS
JESATENIbHOCTD) JUISl U3YUEHHS Pa3IMYHBIX CTOPOH OKPY>KaIOLIeH 1eCTBUTENBHOCTH;

BJIAACHUC OCHOBHBIMH MHTCIJICKTYAaJIbHBIMU OIICPpAlIUAMMU: (I)OpMYJ'II/IpOBKa TUIIOTE3bI, aHAJIU3 U
CHUHTC3, CPABHCHUC U CUCTCMAaTU3allu, 0606H_[€HI/I€ W KOHKpPCTHU3alWsl, BbISIBJICHUC ITPUIUHHO-

CJIICACTBCHHBIX CBSI3CH U IOMCK AHaJIOT' OB,

NO3HAaHUE 00BEKTOB OKPYKAIOLIET0 MUPa OT OOIIET0 Yepe3 OCOOCHHOE K €UHUYHOMY;



YMCHHUC 'CHCPUPOBATH UACU U OIPCACIIATE CPECACTBA, HGOGXOZ[I/IMBIG A UX peain3alnu,

YMCHUC OIMMPCACIIATH LCIN U 3aJa4n JCATCIbHOCTH, BBIGI/IpaTB
CpeacTBa pcajin3al NCIU U IIPUMCHATH X Ha IMMPAKTUKE,

UCIIO0JIb30BaHUE PA3IMYHBIX HCTOYHUKOB AJIS MOTy4EHHUs] XUMHUUECKOW HH(pOpMaLuy,
MOHMMAaHHE 3aBUCUMOCTH COZIepKaHMsl U (POPMBI IPEACTaBICHUS HHPOPMALIUH OT LIeJIeH
KOMMYHUKAIUU U aJpecara;

YMEHHE MPOTYKTUBHO OOIIATHCS ¥ B3aUMO/ICHCTBOBATH B MPOIIECCE COBMECTHOU JESITEILHOCTH,
YUUTHIBATh MO3ULUU JPYTUX YIYACTHUKOB JIEATEIbHOCTH, 3P PEKTUBHO pa3pemiaTh KOHPIUKTHL;

TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHOM NH(OPMAIIMOHHO-T03HABATEIbHON
JEeSITEIbHOCTH, BKJIIOYasi yMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(DOpMALIHH,
KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATH MHPOPMAIUIO, TIOTYyHaeMYI0 U3

Pa3IMYHBIX UCTOYHUKOB;

YMEHHE HCIOJIb30BaTh CPe/ICTBA MHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA (anee
— HWKT) B penmieHnN KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHU3alMOHHBIX 337124 C
coOnroaeHreM TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUECHBI,
pecypcocOepeKeHuUs, MPABOBBIX M ATUYECKUX HOPM, HOPM HH(GOPMAITMOHHON 0€3011aCHOCTH;

BJIAACHUC SI3BIKOBBIMHU CPCACTBAMU, B TOM YUCJIC U SI3BIKOM

XUMHH — YMEHHE SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS, UCTIOIh30BATh
AZICKBATHBIC A3BIKOBLIC CPCACTBA, B TOM YUCJIC U CUMBOJIbHBIC (XI/IMI/I‘IGCKI/IG 3HAaKu, (bOpMy.]'IBI
U ypaBHCHHS).

IpeaMeTHBIMH pe3yabTaATAMHU U3yUCHUS XUMHUU Ha 0a30BOM YPOBHE Ha CTYIIEHHU CPEIHErO
(momHOTO) 001IeT0 00pa30BAHUS SBISIOTCS:

B MIO3HABATENILHOH cdepe:
3HaHKE (MOHUMAHUE) U3yYCHHBIX IOHATHI, 3aKOHOB M TCOPHUH;

YMEHHE OIMUCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO ITPOBEIECHHBIE DKCIIEPUMEHTHI,
UCIIOJIB3YS 111 3TOTO €CTECTBEHHBIN (PYCCKHIM, POJHON) A3BIK U S3bIK XUMHH;

YMCHUC K.HaCCI/I(bI/II_II/IpOBaTB XUMHYCCKUC 3JICMCHTEI, IPOCTHIC U CJIOKHBIC BCUICCTBA, B TOM
YHUCIIC U OPraHuYCCKUEC COCAUHCHNM A, XUMHUYCCKUC PCAKIIUHU 110 pa3HbIM OCHOBAHUAM,

YMCHHUC XapaKTCPU30BaATh U3YYCHHBIC KJIACCHI HCOPTraHNYUCCKHUX U OPraHUICCKUX COGHHHGHHﬁ,
XUMHYCCKUC pCAKIIUU,

TOTOBHOCTH ITPOBOJANTH XUMUYIECKUI SKCIIEPUMEHT, HaOII0JaTh 3a €ro MPOTEKaHUEM,
duKkcupoBatb
PE3YJIBTaThl CAMOCTOSTEIEHOTO M IEMOHCTPUPYEMOTO 3KCIIEPUMEHTA U JIeNaTh BHIBOJBI;

yMeHue GopMynrpoBaTh XUMUYECKHE 3aKOHOMEPHOCTH, TPOrHO3UPOBATH CBOMCTBA HEU3YUEHHBI
X BELIECTB MO0 aHAJIOTMH CO CBOMCTBAMM MU3YUYECHHBIX;

MOMCK UCTOYHUKOB XUMHUUECKON HHOpMaIny, MoTy4eHre HeoOxonumoit nadopmanuu, ee
aHaJu3, M3TOTOBJICHNE XUMHUECKOT0 HH(POPMAIIMOHHOTO MPOYKTA M €r0 MPE3CHTAIHS;



— BJaJieHHe 00s3aTebHBIMU CIIPAaBOYHBIMU MaTepuaiamu: [lepuonudeckoil cucteMoil Xxumuuec
kux anemeHToB J[. . MenpaeneeBa, TabauIeii pacCTBOPUMOCTH, DJICKTPOXUMUIECCKUAM PSAIOM
HaANPSDKEHUN METAIUIOB, PSIIOM 3JIEKTPOOTPULIATENBHOCTH —

JUISl XapaKTEPUCTUKHU CTPOEHUs, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XUMUYECKHUX

aneMeHTOB -1V nepno 0B 1 00pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEIECTB;

— YCTaHOBJICHUE 3aBUCUMOCTH CBOMCTB U IPUMEHEHUSI BAXKHEUIINX OPraHUYECKUX COCIUHEHUN
OT UX XMMHUYECKOI'O CTPOEHHSI, B TOM YHCIIE€ U 00YCIIOBIEHHBIX XapaKTePOM 3TOr0 CTPOCHHUS
(MpeneNbHBIM WM HeTPEeAEIbHBIM) U HATTMUMEM (DYHKIIMOHAIBHBIX TPYIIIL,

MOACIINPOBAHUC MOJICKYIT BaXXHEHUIITUX HCOPraHNYCCKUX U OPIraHUYCCKUX BCIICCTB,

MMOHUMaHUE XUMHYECKON KapTUHBI MUPa KaK HEOThEMJIEMOM YaCcTH IETOCTHON Hay4HOMI
KapTUHBI MUPA;

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

B TPYJI0BOH cpepe — MpoBeIEHUE XUMHUECKOTO HKCIIEPUMEHTA; Pa3BUTHE HABBIKOB YUE€OHOM,
IIPOEKTHO-HCCIIEI0BATENBCKOM, TBOPUYECKOM 1E€ATEIbHOCTH MPH BBIIIOJIHEHUN UHUBHYyaIbHOTO
MPOEKTAa M0 XUMHUU;

B c(hepe 3m0poBOro 006pasza KU3HU — COOTIOJICHUE TIPABHIT 0€30ITaCHOTO 0OpaIEHHUS C
BEIIECTBAMH, MaTepHUaIaMi U XUMUYECKIMH MPOLIECCAaMU; OKa3aHUE TIEPBOI MOMOIIU TTPH
OTpAaBIICHUSIX, 0XKOTaX M APYTUX TPaBMaXx, CBI3aHHBIX C BEIIECTBAMU U

1a00paTOpPHBIM 000PYIOBAaHUEM.

BrimyckHuk Ha 6a30BOM YPOBHE HAYUUTCS:

— MOHMMAaTh XUMHUYECKYI0 KAPTUHY MUPA KaK COCTAaBHYIO YaCThb LIEJIOCTHON HAy4YHOU
KapTHUHBI MUPAa;

— paCKpBIBaTB pOJIB XUMHUHU U XUMHWYECCKOI'O HpOI/IBBOI[CTBa KaK HpOI/IBBOI[I/ITe.HBHOI\/'I CHUJIBI
COBPEMEHHOTO O0IIECTBa;

bopMynupoBaTh 3HAUEHUE XUMUU U €€ JOCTUKEHHH JJIsl TOBCEAHEBHON KU3HU YEJIOBEKa;
yCTaHaBJIMBATh B3aMMOCBA3b MEXKY XUMHEH U JPYTUMU €CTECTBEHHBIMU HayKaMH;
Q)OpMyHHpOBaTB OCHOBHBIC IMOJIOKCHUA TCOPUU XUMHUUYCCKOI'0 CTPOCHUA OPraHUYCCKUX
coequuennit A. M. bytneposa u

WJUIFOCTPUPOBATH UX IIPUMEPAMU U3 OPraHUYECKON U HEOPraHUYECKON XUMMUH;

apryMEHTHUPOBATh YHUBEPCAJIBHBIA XapaKTep XUMUUECKUX ITOHATUN, 3aKOHOB U TEOPUH IS
OPraHNYeCKON U HEOPTraHUYECKON XUMUU;

dbopmynupoBath [lepuoauueckuii 3akon J[. . MenaeneeBa u 3aKOHOMEPHOCTH H3MEHECHUM B
CTPOCHUU U CBOMCTBAaX XUMHUYECKHUX DIIEMEHTOB U 06pa30BaHHBIX MU BECIICCTB HA OCHOBEC
[Teproauueckoii cuctemsl Kak rpaduueckoro orodbpaxenus [lepuoandaeckoro 3aKoHa;



XapaKTepu30BaTh S- U p-
3JIEMEHTHI, a TAKXKE KeJe30 Mo ux nonoxenuto B [lepmoanueckoii cucreme /1. 1. Menneneena

KJIACCH(UITUPOBATH BUBI XHMHUYECKOM CBSI3U Y THITBI KPHUCTAUIMYCCKUX PEIICTOK, OOBSICHSITH
MCXAaHHNU3MBbI 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 H30MEPHUH,
TOMOJIOTUH, AJTIOTPOIINH;

KJIaccu(UIUPOBATh XUMUYECKHE PEAKIIMU B HEOPTaHUYECKON M OPTraHMYECKON XUMHUH T10
pa3IndYHbIM OCHOBAHUAM U
yCTaHABIWBAThH CIICU(PUKY TUTIOB PEAKIIUNA OT OOIIETO Yepe3 0COOCHHOE K CTMHUIHOMY,

XapaKTepu30BaTh IMAPOIN3 KaK crienU(pUUHbIA OOMEHHBIH
IIPOLIECC U PACKPBIBATh €r0 POJIb B )KUBOW U HEXKUBOU IIPUPOLE;

XapaKTepU30BaTh MEKTPOIU3 KaK CIeUU(PUIHBIN OKUCIUTENFHO-BOCCTAHOBUTEILHBIN MPOLIECC
U €ro MpakTUYeCKOe 3HAUYCHHUE;

XapaKTCPHU30BaATh KOPPO3HUIO MCTAJIJIOB KaK OKUCIIUTCIIBHO-
BOCCTaHOBUTEIBLHBIN Impouccc v npeajaratb CIIOCOOBI 3allUThI OT HEC,

KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE U OPraHUYECKHE BEIECTBA;

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

HCIIOJIb30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKa JJIsi OTOOpaXKeHHs cOCTaBa (XMMHUYECKHE
(bOpMyITbI) U CBOMCTB (XMMHYECKHUE YPABHEHUSI) BEIIECTB;

MCII0JIb30BaTh IIPABUJIa 1 HOPMBI MEXIYHAPOIHON HOMEHKJIATYpPhI JJIs1 Ha3BaHUM BEILLIECTB 110
dbopMynaM U, HA060POT, TS COCTABICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (DOPMYII COeTMHEHU N
10 UX Ha3BaHUSM;

3HATh TPUBHUAJIBHBIC HA3BAHW BAXKHEHIINX B OBITOBOM OTHOIIEHNH HCOPTaHUYCCKUX U
OpTraHUYCCKUX BCIICCTB,

XapaKTepU30BaTh CBOWCTBA, II0JYyYEHUE U IPUMEHEHNE BAKHEUIIINX IPEICTaBUTEIIEH KJIACCOB
OpPraHUYECKUX COEIMHEHUH (aJIKaHOB, AJIKEHOB, AJIKMHOB, AJIKQAUEHOB, apOMATHYECKUX
YTJIEBOAOPOAOB, CIIUPTOB, (PEHOIIOB, ANbETUIOB, IPEAETHHBIX 0JTHOOCHOBHBIX

KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(DMPOB U KHUPOB, YIIIEBOJ0B, AMUHOB, aMUHOKHUCIIOT);

YCTaHaBJIMBATh 3aBUCUMOCTb SKOHOMHUKH CTPAHBI OT JOOBIUH, TPAHCTIOPTHPOBKHU M NIepepaboTKu
YTIJIEBOAOPOAHOTO ChIPhs (He()TH U PUPOJHOTO ra3a);

SKCHCPUMCHTAJILHO IMOATBCPKAATH COCTAB U CBOMCTBA BaXKHEHUIIINX HpeHCTaBHTGHGﬁ HU3YUCHHBIX
KJIaCCOB HCOPraHUYCCKHUX U OPTaHUYCCKUX BCIICCTB C CO6J'IIOI[CHI/ICM IMpaBUJI TCXHUKHU

0€30MacHOCTH 11 Pa0OThI C XUMHUUECKUMH BELIECTBaMU U J1a00paTOpPHBIM 000pyI0BaHUEM;

XapaKTepU30BaTh CKOPOCTh XUMUYECKON PEAKIMH U €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB;



XapaKTepU30BaTh XUMUYECKOE PABHOBECUE U €TI0 CMELIEHUE
B 3aBHCHMOCTH OT Pa3JINYHbIX (aKTOPOB;

MPOU3BOUTH PACUETHI 10 XUMUYECKUM dopMyiaM U
YpaBHEHUSM HA OCHOBE KOJIMYECTBEHHBIX OTHOIICHUM MEXKY YHaCTHUKAMU

XUMHYECKHUX PEaKIUi;

cOOJTIOIaTh MPaBHJIa SKOJIOTUIECKON 0€30ITaCHOCTH BO B3aMMOOTHOIICHHUSX C OKpYIKaroIIeh
CpeJoii pu OO0paIEHUH ¢ XUMHYECKUMHU BEIIECTBAMH, MAaTEpHUaIaMH U MIPOILIECCaMHU.

Brimyckauk Ha 0230BOM YPOBHE MOJIYYUT BO3ZMOXKHOCTh HAYUUTHCS:

HCIIOJIB30BAaTh METO/JIbl HAYYHOI'O ITO3HAHUSA IIPH BBIIIOJITHCHUU ITPOCKTOB U yqe6H0-
HCCJIeIOBATEIbCKUX 3a/1a4 XUMHUUECKOI TCMAaTUKH,

IMPOrHO3UPOBATH CTPOCHUC U CBOMCTBa HE3HAKOMBIX HCOPTraHUYCCKUX U OPTaHUYCCKUX BCILICCTB
Ha OCHOBEC aHaJIOT'uu,

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

yCTaHaBJIMBATh B3aUMOCBS3HM XUMHUU C ITPEIMETAMU TYMAHUTAPHOTO LIUKJIA (SI3BIKOM,
JUTEPATypOi, MUPOBOH XY10KECTBEHHON KYJIBTYpOH);

PacKpBIBATh POJIb XMMUYECKUX 3HAHUN B OyylIeil MpakTHUECKON AEATEIbHOCTH;

PACKpBIBAThH POJIb XMMUYECKHUX 3HAHUN B (POPMHUPOBAHUU
WH/IMBUYaJIbHOM 00pa30BaTebHOM TPaeKTOPHUH;

IMPOrHO3UPOBATH CIIOCOOHOCTD HCOPraHNYCCKUX U OPTraHNYCCKUX BCIICCTB IPOSABIIATH
OKHCIIUTENbHBIC /UM BOCCTAHOBHUTEIBHBIC CBOMCTBA C YUETOM CTEIICHEI OKUCICHHUS
3JIEMEHTOB, 00Pa3yOLINX UX;

apryMEHTHUPOBATh €AMHCTBO MUPA BEILECTB YCTAHOBICHUEM I'€HETUYECKOM CBSA3U MEXKIY
HEOPraHUYECKUMHU U OPraHMYECKUMU BELLECTBAMY;

BIaACTh XUMHNYCCKHUM A3BIKOM IJIs1 O6OFaI_I_IeHI/I5I CJIOBAPHOI'O 3aIrtaca 1 pa3sBUTUA PCUU,

XapaKTepU30BaTh CTAHOBJIEHHE Hay4YHOH TEOpUU Ha IpuMepe oTKpbITus Ileproanueckoro
3aKOHA U TEOPUU XMUMHUYECKOTO CTPOCHMSI OPIraHNYECKUX BEILECTB;

KPUTHYECKH OTHOCUTHCS K NICEBAOHAYUYHON XUMUYECKOW HH(OpMAaLIUH, OTy4aeMon U3
Pa3HbIX UICTOYHHUKOB;

MOHUMATH TJIO0ATBHBIC TTPOOJIEMBI, CTOSIITUE TIEPE]T YEIOBEUECTBOM (IKOJIOTHIYECKHUE,
HHEPreTHUUECKUE, CBIPHEBBIE), U MIPEAJIAraTh IyTH UX PELICHUs, B TOM YHUCIIE U C
MIOMOIIBIO0 XUMUH.



COJEP) KAHHUE YUEBHOI'O IPEJIMETA
Xumus 10 kiaacc(34 yaca)

Tema 1. [Ipeamer oprannveckoii XumMuu. Teopusi CTPOEHUS OPraHUYECKUX
coequHenuit A. M. bytiieposa (2 1)

Teopus crpoeHust opranndeckux coequnenuit A. M. byrneposa. [Ipeamer oprannueckoit
xuMun. OpraHn4eckye BeIecTBa: MPUPOJHBIE, UCKYCCTBEHHBIE M cUHTeTHYecKkHe. OcoOeHHOCTH
COCTaBa U CTPOEHUS OPraHUYECKUX BellecTB. Butanusm u ero kpax. [lonsrue 06
YIJI€BOIOPOAAX.

OcHOBHbBIE TI0JIOKEHHSI TEOPUM XHUMH4YECKOro crpoenusi byriaepoBa.  BaneHTHOCTH.
CrpykTypHble (QOpMYNIBl — TOJHBIE U CcOKpaméHHble. [IpocThlie (oIuMHApHBIE) M KpaTHbIE
(1BOMHBIC M TPOWHBIE) CBsI3H. MI30Mephl 1 n30Mepusi. BzanmMHoOe BIMsIHUE aTOMOB B MOJIEKYIIE.
JemoncTpanuu. HekoTopslie o01ye XMMHUYECKIE CBOMCTBA OPraHMUECKUX BEIIECTB: MX TOPEHHUE,
MJIaBjieHue U oOyrimBaHue. Mojenu (1mapocTep)XKHeBble 1 00BEMHBIE) MOJICKYJT OpPraHUYECKHX
COEIMHEHUH pa3HbIX KilaccoB. OnpeneneHye 3J1EMEHTHOIO COCTaBa OPIraHUUYECKUX COEANHEHNH.
JlaGopaTropHble onbITHI. MI3roTOBIIEHNE MOAENIEC OPraHMYECKUX COCTMHEHUH.

Tema 2. Yruesoaopoas! U MX NPHUPOIHbIe HCTOYHUKH(12 yacoB)

IIpenenbHble yriaeBoaopoabl. Ajukanbl. OnpenesneHue. ['oMONIOrnyeckuid psij aJlkaHOB M €ro
obmas ¢opmyna. CTpykTypHas u3oMepus yriepoaHo 1enu. Pamukamel. Homenkmatypa
QJIKaHOB. XMMHMYECKHE CBOWCTBA AJIKAHOB: FOPEHUE, PEAKIIMU 3aMelleHUs (raJoreHUpPOBaHUE),
peaklys pa3iokKEeHUsT METaHa, PEaKLUs TerUAPUPOBAHUS dTaHa.

HenpenenbHble yrieBoaopoabl. AJIKeHbl. OTwieH. [‘oMosornueckuid psJ — aJKEHOB.
Homenknarypa. CtpykTypHass uzomepus. [IpoMblllIIEeHHOE MONIYyYEHUE AJKEHOB: KPEKUHT H
NeTUAPUPOBAHHME aJKaHOB. Peakiusi JeruapaTtaniuy 3TaHONA, Kak JaOOpaTOpHBIA Crocod
MOJIyYEHHUS] STUJICHA. Peaknum mnpucoequHeHus: TUApaTalus, TI'HAPOTraJoreHUpPOBAHUE,
rajJloreHrpoBanue, noaumepuszanuu. IlpaBmio MapkoBHukoBa. OKHCIEHHME — AJKEHOB.
KauecTBeHHbBIE peakllMi Ha HEMPEEIbHBIE YIIIEBOIOPOBI.

Aaxanuennbl. Kayuyku. Homenknarypa. Conpsbkénnble nueHsl. byraguen-1,3, wusomnpeH.
Peakmus JleGeneBa. Peakmuu mnpucoenwHeHus ankaaueHoB. Kaydyku: HaTypaidbHBIMH,
cuHTeTHuecKkue (OyTaneHOBBIN, U30TPEHOBHI). Bynkanuzamus kayuyka. Pesuna. D00HUT.
AaxuHbl. O0mIasi xapakTepucTuka romojiorndeckoro psga. Crocodsl oOpa3oBaHHs Ha3BaHHM
alKMHOB. XMMHMYECKME CBOWCTBAa  alleTUIEHA: TOpPEHHME, PpEaKkUUH MPUCOECIUHEHUS:
TUApOrajioreHupoBaHue, raloreHupoBanue, ruapatanus (peakuus Kydeposa), — ero nosiyueHnue
Y IIpUMEHEHNE. BUHWIXIOpUI U €r0 MOIMMEpHU3alis B OJUXJIOPBUHUIL.

Apenbl. beH3011, Kak IpeICTaBUTENb ApOMAaTUYECKHUX YIIIEBOAOPOAOB. CTpOEHUE €ro MOJIEKYJIbI
U CBOHCTBa (PU3MUECKME M XUMHUYECKHE CBOMCTBA: TOpPEHHE, PEAKUUH 3aMCELICHUS —
rajioreHrpoBaHnue, HuTpoBanue. [lonydyenue u npuMeHeHrne 6eH3oia.

IIpuponubiii 1 nmonyTHblil ra3pl. CoctaB mpupogHOro rasa. Ero HaxokaeHHE B IPHUPOJE.
[Tpeumy1iecTBa MPUPOAHOIO Ta3a Kak TOIUIMBA. XMMUYecKas mepepaboTKa MPUPOTHOrO rasa:
KOHBepcusl, upoan3. CHHTE3-ra3 U ero NpuMEHEHHUE.

[TonytHBIe Ta3bl, X cocTaB. IlepepaboTka mMomyTHOro rasa Ha (pakIUu: CyXOW ras, IMpOIIaH-
OyTaHOBasi CMeCh, ra30BbIi OCH3UH.

Hed1b u cnocodbl eé nmepepadorku. CocraB HehpTn U €€ mepepaboTKa: MEPEroHKa, KPEeKUHT,
pudopmunr. Hedrenpoayktsl u ux nonyuenue. [Tonarue o6 okraHOBOM umcie. XMMHUYECKHUE
CIocoObI MOBBIIICHUS KauecTBa OCH3MHA.

Kamennblii yroas m ero mepepadorka. KokcoBaHHE KaMEHHOIO yIiasi M €ro IHpOIYyKTHI:
KOKCOBBI ra3, aMMua4Hasi Bojia, KAMEHHOYTOJIbHAs cMOJ1a, KOKC. ["a3ndukariysi KaMeHHOTO Y.
JdeMoHcTpanun. ['opeHHe MNpeAenbHBIX U HENPEAEIbHBIX YIJIEBOJOPOAOB: METaHA, J3TaHa,
anetuiieHa. KadecTBeHHbIE peaklMM Ha HENpeesibHbIE YIIIEBOAOPObl: OOeclBeUnBaHUE



ATHUIJICHOM U alleTHJICHOM PacTBOPOB IepMaHTaHaTa Kaius 1 OpoMHOH Bobl. OTHOIIEHUE OeH30I1a
K 9TUM okuciuTeasMm. Jleruaparamus stranona. ['maponus kapouaa kaneius. Komnekiun «HedTs
U HePTEenpoayKThl», «KaMeHHBI yroib W MPOAYKTHl ero nepepadotkm», «Kayuykm». Kapra
MOJIE3HBIX UCKOMaeMbIX PO.

JlaGopaTopHusble onbiThl. OOHapy)XeHHE NPOAYKTOB ropeHusi cBeud. MccienoBaHue CBOMCTB
Kay4yKOB.

Tema 3.Kucsiopoa- n azorcoaepxamnue opranndeckne coefnHenusi(14 yacos)
Onnoaromubie cnupthbl. OnpeneneHre. DOyHKUUOHATBbHAS  THAPOKCWIbHAS — Tpymma.
l'omonornueckuii  psig  OpeNeNbHBIX  OJHOAaTOMHBIX  CHUPTOB. M3oMepuss MOI0XKEHHS
byHKIMOHATBHOM Tpynmbl. BomopoaHas cBsi3b. XMMUYECKHE CBOWCTBA CIUPTOB. AJbIETHIHAS
rpynna. Peakums ostepuduxanuu, cinoxusle 3¢upsl. [Ipumenenue coupros. JlelcTBue
METHUJIOBOTO M 3THJIOBOTO CIMPTOB HA OPTaHU3M YEJIOBEKa.

MHoroaromMHble CHUPTBI. DTUJICHTIIMKOJIb, KaK MPEICTABUTEINb ABYXaTOMHBIX U TJIULEPUH, KaK
MIPEACTABUTEND TPEXATOMHBIX CUPTOB. KauecTBeHHas peakuys Ha MHOIOATOMHBIE CIIUPTHI, UX
CBOWCTBA, IOJTyyeHHe U npuMeHenue. [lonstue 06 anTudpuzax.

®enog. CTpoeHne, OJydeHHEe, CBOMCTBA M NpuMeHeHue ¢eHona. KauecTBeHHBIC peakIuu Ha
denon. BzanMHoe BMsiHEE aTOMOB B MOJieKyIe (heHoa.

Aabaernabl U KeToHbl. DopMmanbAerul U aleTalbIErul, KaKk IPEICTaBUTENN AJIbJIETUAOB,
coctaB uX MoJekyl. (DyHKIMOHaNbHAs KapOOHWIbHAs rpynmna. KadecTBeHHBIE peakIuu Ha
anbaeruabl. CBOICTBa, MOMyYeHHE U MPUMEHEHHE (GopMalibJerujia u anetanpaeruaa. Peakuuu
NoNMKOHACH canuu s Gopmanbaeruaa. [IoHsTHE 0 KETOHAX HA IPUMEpE alleTOHa.
Kap6oHoBble KHCJIOTBHI. ['OMOJOTMUYECKUI psi TPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHCIOTHL. XWUMHUYECKHE CBOHCTBA KapOOHOBBIX KHCIIOT.
[Tonydyenue u npuMeHEHNE MYPAaBbUHOW U YKCYCHOM KHUCIIOT.

Caoxnble 3¢upbl. Kupbl. Peakuus srepudukanuu. Crnoxusie 3¢upsl. Kupbl, uX coctaB u
rUAPOIN3 (KUCIOTHBIA U MIENOYHOM ). Mbuta. ['mapupoBaHue Kupos.

YriaeBoabl. YrineBoabl. MoHocaxapuabl. [mroko3za kak  anpaerugocnupT.  CopOwur.
MosnoyHokucoe u cnuptoBoe Opokenue. dotocuntes. ucaxapunbl. Caxaposa. [Tonmucaxapuasr:
KpaxmaJ, LeJITI0103a.

AMMHBI. AMUHOTpYIIIIa. AMHHBI TIPpEAEIbHbIE U apoMaThueckue. AHuiuH. [lonyyeHnne aMrHOB.
Peakuus 3unnHa. XuMuueckre CBOMCTBA U MPUMEHEHUE aMUHOB.

AMHMHOKHCJIOTBI. AMHMHOKHCIIOTBI, COCTaB HMX MOJIEKYJI M CBONCTBA, Kak aM(OTEpHBIX
OpPraHMYeCKHX COCAUHEHWW. [JMIMH, Kak M[peacTaBUTENb aMUHOKUCIOT. [lomydeHne
MOJIUIIETUIOB PEAKIIUEH MOJMKOHAeH A, [IoHATHE O MEeNTUIHOMN CBSI3H.

Beaku. CtpoeHne Monekyn OENKOB: TMEpPBUYHAS, BTOPHYHAS W TPETUYHAS CTPYKTYPHL
KauecTBeHHble peakiiu Ha OENKH, UX TUAPOIIN3, JeHATypalus U Ouonoruyeckre QyHKIUH.
JdemoncTpauuu. [lonyuyeHue anpIeruioB OkuciieHHeM cnupToB. KadecTBeHHass peakuusi Ha
MHOTOaTOMHBIE CHHUPTHI. 3aBUCHUMOCTh PacTBOPUMOCTU (eHoJla B BOJAE OT TeMIIepaTyphl.
BsaumoneiictBue ¢ 6pomuoii Bomoit u xiopuaom xkene3a(lll), kak kauecTBEeHHBIE PEaKIUU HA
denon. Peaknum cepeOpsHOTO 3epKajia U CO CBEKEMOJYy4eHHBIM Tuapokcuaom menu(ll) mpu
HArpEeBaHWM, KaK KayeCTBCHHbBIE peakuuu Ha ampaeruabl. OOpas3ibl MypaBbHHOH, YKCYCHOM,
MaJTbMUTUHOBOW M CTE€APUHOBOM KHUCJIOT M UX PACTBOPUMOCTH B BOJAE. AJIbJIETUIHBIE CBOMCTBA U
CBOWCTBA MHOTOAaTOMHBIX CIHMPTOB TIJIIOKO3bI B peakuuun ¢ rugpokcuaom  menu(Il).
WNnentuduxanus kpaxmana. KauecTBeHHbIE peakIi Ha OEJIKHU.

JlaboparopHbie onbIThbl. CpaBHEHHE CKOPOCTU MCIIAPEHUs BOJbI M 3TaHOJA. PacTBOPHUMOCTH
TJIMIEpPUHA B BOJe. XUMHUYECKHUE CBOMCTBA YKCYCHOM KHCIOTHI. OnpeneneHue HenpeaeabHOCTH
pacturenpbHOro Macia. WnoeHTudukanus Kpaxmaaa B HEKOTOPBIX MPOIYKTaX MUTAHHSL.
N3rotoBienne KpaxmaibHOro kiedcrepa. HM3rotoBieHue Mojened MOJIEKYJ aMHHOB.
N3roroBieHue Moienu MOJIEKYJIbI TIIUIMHA.

IIpakTuyeckasi padora. nentuduxanus opraHnuecKuX COCAMHCHUI.

Tema 4. Oprannyeckasi XuMus 4 001ecTBO(S 4acoB)



buorexnonorus. Ilepuonsl e€ pasutus. Tpu HampaBieHUs OMOTEXHOJOTMM: TeHHas (WM
TeHETUYECKasl) MHKEHEepUs; KIETOYHasl MH)XKEHepus; Ouosoruyeckas MHKeHepus. [ eHeTnuecku
mMomudunmpoBanusie  opranusmbl  (I'MO) wu  Tpancrennas mnpoaykuus. Kiionuposanue.
NnMmMoOunm3oBanHble (hepPMEHTHI i KX TTPUMEHEHHE.

Ioaumepsl. Knaccuduxanus monumepon. VickyccTBeHHBIE MTOJUMEPHI: HEILTYION, alleTaTHbIN
mENK, BUCKO3a, IeJTodaH.

Cunrernyeckue nosumepsbl. [lonmumepusanus U MOTMKOHACHCAIMS, KaK CIIOCOOBI MOTYYCHUS
nonumepoB. Cunterndeckue kayuyku. Ilomuctupon, TeQuoH W NOJIMBUHWIXJIOPUA, Kak
npeacTaBuTeNn IactMacc. CHHTETHUECKHUE BOJIOKHA: KAallpOH, HAIJIOH, KEBJIAp, JIABCAH.
Jdemoncrpanuu. Koeknuu kay4yKoB, INIACTMACC, CAHTETUYECKUX BOJIOKOH M U3/1€TIUN U3 HUX.
DepMEHTAaTUBHOE Pa3JI0XKEHUE IMEPOKCHAAa BOAOPOJA C IMOMOLIBIO KaTaja3bl CBEXEHATEPTHIX
MOPKOBH WJIH KapTodes.

JlabopaTopHblie onbIThbl. O3HAKOMJIEHUE C KOJUIEKIIMSIMH Kay4yKOB, IJIACTMAcC U BOJIOKOH.
IIpakTnyeckas padora. Pacno3naBaHnue miacTMacc U BOJIOKOH.

Xumusn 11 kaacc. (34 yaca)
Tema 1.CTpoenne BemecTB(9 4acos)
OcHoBHbIe cBedeHMsI 0 cTpoeHuM atoma. CTpoeHHME aroma: CcOCTaB fAapa (HYKJIOHBI) U
anekTpoHHast oOonouka. [lonsarue 00 wuzortomax. IloHATHE O XMMHYECKOM »JJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJI0M s/1pa.
Iepuoauyeckas cucrema xumuueckux 3j1eMeHToB /[. U. MeHnae/ieeBa B cBeTe CBeTe YUCHUS
0 ctpoennu aroma. Ou3uveckuii cMbIcs puHATON B Tabmune JI. . MenneneeBa CUMBOJIMKU:
MOPSIIKOBOTO HOMEpa 3JIeMEHTa, HOMepa Neproja U HoMmepa rpymmbl. [IoHsITHE O BaleHTHBIX
anekTpoHax. OToOpakeHNE CTPOEHHUS IEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKHX JIIEMEHTOB C
MOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-TPaQUIECKUX (POPMYIL.
OObsicHeHHe 3aKOHOMEPHOCTEH HW3MEHEHHUS CBOWCTB JJIEMEHTOB B TEPHOJAaX W TpyImax
NEePUOIUYECKON CUCTEMBI, KaK CJIEICTBHE UX 3JIEKTPOHHOTO CTPOEHHUS. DIEKTPOHHbBIE CEMENCTBA
XUMUYECKHUX AIIEMEHTOB.
CpaBHenne Ileppoguyeckoro 3aKkoHa U TEOPHMH XMMHYECKOro cTpoeHusi Ha ¢uiocodcekon
OCHOBe: IIPEANOChUIKM OTKpbITUA [lepmoanueckoro 3akoHa M TEOPUH XMMHYECKOTO CTPOEHUS
OPraHWYECKUX COEIUHEHUU; pPOJb JUYHOCTH B HMCTOPUU XHUMHUM;, 3HAUYECHUE TNPAKTUKH B
CTAHOBJICHUU U PA3BUTUN XUMUYECKHUX TEOPHUHN.
HNonHasi XuMH4YeCKasl CBA3b U MOHHbIE KPUCTA/LINYEeCKHe peméTKku. KaTHOHBI U aHMOHBI: UX
3apsabl U KiaccuduKalus Mo COCTaBy Ha MpocThie U cioxHble. [Ipeacrasurenu. Ilonarue o0
MOHHOW XMMHUYECKOH CBs3u. VOHHas KpucTtajuindeckas pemérka u (u3nueckue CBOICTBa
BEIIECTB, 00YCIOBICHHBIE ITUM CTPOCHHUEM.
KoBanenTHasi XMuMH4YeCKas CBA3b. ATOMHBbIE M MOJIEKYJ/ISIDHbIE KPUCTA/UINYECKHE PeIIETKH.
[loHsiTHE O KOBAJEHTHOM CBS3U. OJIEKTPOOTPHULIATEIBHOCTh, HEMOJSIpHAS W MOJApHAS
KOBaJICHTHBIE CBs3U. KpaTHOCTh KOBaJEHTHOW CBsI3U. MeXaHM3Mbl 00pa30BaHUs KOBAJICHTHBIX
cBs3ei: OOMEHHBIM W JIOHOPHO- aKIENTOpHBIA. [loJMIpHOCTH MOJEKYNBI, Kak CIEACTBUE
MOJISIPHOCTU CBSI3U U T€OMETPUM MOJIeKyibl. Kpucramimueckue peméTku ¢ 3TUM TUIIOM CBSI3U:
MOJIEKYJISIpHbIE W aToMHble. Du3Mueckue CBOWCTBAa BEIIECTB, OOYCJIOBIEHHBIE THUIIOM
KPUCTAJUIMYECKUX PELIETOK.
Merajuiinyeckas cBsi3b. [[oHATHE O METAJUIMYECKON CBSI3M M METAIIMYECKUX KPUCTATUIMYECKUX
pemérkax. du3nyeckue CBOKWCTBA METAJUIOB HA OCHOBE MX KPUCTAIUIMYECKOTO CTPOCHMS.
[IpruMeHeHrne MeTallIOB HA OCHOBE UX CBOMCTB. YUEpPHBIE M LIBETHHIE CIJIABBHI.
Bopoponnasi xumuveckasi cBsi3b. MeXMOJIEKYJIIpHAsE U BHYTPUMOJICKYJISIpHAs BOIOPOJHbBIC
CBA3U. 3HAYCHHE MEKMOJIEKYJISIPHBIX BOJOPOJIHBIX CBSI3€H B IPUPOJIE U KU3HH YETIOBEKA.
[onmumepsnl. IlonyueHue nNONUMEPOB pEAKUUSAMU TOJUMEpPU3AIUU U TOJUKOHJICHCALINH.
BaxHelilne npencTaBUTENH IIJIACTMACC M BOJIOKOH, MX IOJYy4YEHHE, CBOMCTBA M NPUMEHEHHE.
[TonsaTHE 0 HEOPraHUYECKUX MOJMMEPaX U UX MPEACTABUTEIIH.



Jucnepcubie cuctembl. [lonstue o mucnepcHoi (ase U AUCIIEPCUOHHON cpeie. ArperatHoe
COCTOSTHUE pa3Mmep uacTull (as3bl, KaKk OCHOBA i KiIacCU(UKAIMHM JHUCIEPCHBIX CHCTEM.
OMyIbCHH, CYCIIEH3UH, a3PO30JIU — IPYIIIEI TPYOOTUCTIEPCHBIX CUCTEM, UX MTPEACTABUTENN. 301
W Tely — TPyNIbl TOHKOAMCIEPCHBIX CUCTEM, MX IpeacrtaBuTenu. l[loHsatne o cuHepesuce u
KOAryJIsILUH.

Jdemoncrpaumu. Ilepuoamyeckoir cucteMbl xuMuueckux siemeHtoB JI. M. MenneneeBa B
pa3nn4HbIX (hopMax. Moaenb HOHHON KPUCTATHYECKON PelIETKH Ha TIpUMepe XJIOpPHIa HaTPHsL.
MuHnepaiibl C 3TUM THUIIOM KPUCTATUTMYECKOU PEIIETKON: KaIbIUT, TAIUT. MOJEIN MOJIEKYJISIPHOM
KPUCTAJUIMYECKOU PELIETKY Ha IIPUMEPE «CYXOTo JIbAA» WU UOJA U aTOMHOM KPUCTAJUIMYECKOU
pelméTKy Ha mpuMepe anmasa, rpadura win kBapua. Mojenb MoJsipHOro o0bEéMa raza. Mozaenu
KPUCTANTMYECKUX PEHIETOK HEKOTOpbIX MeTaioB. Kosteknuu o0pa3moB  pa3iuyHbIX
JUCIIepCHBIX cucTteM. CHHEPE3UC U KOaryJsiusl.

JlabopaTopubie ombITbl. KOHCTpyupoBaHHE MOJENM METAUNIMYECKOM XUMHYECKOH CBS3H.
[TosryueHue KOJUIOMAHOTO pacTBOpa KypHHOIO OeiKa, UCCIIEJOBAaHHE €ro CBOMCTB C MOMOUIBIO
JIa3epHOM YKa3KU U MpPOBEJEHUE ero AcHarypauuu. [lonyuenue sMynbCUU paCTUTEIBHOTO Maciia
u HabmoneHue 3a e€ paccioeHueMm. llodyyeHue CycleH3MHM «M3BECTKOBOIO MOJIOKA» U
HaOJroieHue 3a e€ CeTUMEHTAINCH.

Tema 2. Xumuveckue peakunu(12 yacon)

Kaaccudukanus XuMuyecKuX peakiuii. AIoTponu3anus 1 u30MepHu3aius, Kak peakuuu 0e3
W3MEHEHUsI cocTaBa BemiecTB. AsutoTporuss W e€ mpuumHbl. Kimaccudukamus peakuuii mo
pa3IMYHBIM OCHOBAHHUSAM: IO YHCIYy W COCTaBy pEareHTOB M TPOAYKTOB, To (aze, mo
WCITOJIB30BAaHUIO KaTanu3atopa wik ¢epMmeHTa, mo TeroBoMy 3ddekty. TepMoxumudeckue
YpaBHEHUs PEaKLIUiA.

CkopocTh XUMHYeCKHX peakunuil. PakTopbl, OT KOTOPBIX 3aBUCHUT CKOPOCTb XMUMHUYECKHUX
peakuuii: mpupoJa pearupyrolux BElIeCTB, TeMIeparypa, IUIOUaJb HX COINPUKOCHOBEHMS
pearupyroIux BeIIEeCTB, UX KOHUEHTpalus, NPUCYTCTBHE Karanu3aropa. [lonsTtue o karanuse.
DepMeHTHI, KaKk OMOJIOTHYECKUE KaTalu3aTopbl. MTHTHOUTOPBI, KaK «aHTOHUMBD) KaTallu3aToOpOB
Y UX 3HA4YECHHE.

XuMHYeCKOe paBHOBecHe U cOco0bI ero cMemenusi. Kimaccudukanus XuMUIecKuX peakiiuii
10 MpHU3HAKy UX HarpaBieHus. [loHaTue 06 0OpaTUMBIX peaklusiX U XUMUYECKOM PaBHOBECHUHU.
[punnun Jle-lllatenbe © cmocoObl CMEIIEHHUS XUMHUYECKOTO pPaBHOBECHS. Oo6mas
XapaKTePUCTUKA PEaKIUid CUHTE30B aMMuaka u okcuma cepbl(VI) m paccMOoTpeHHe YCIOBHiA
CMEUIEHUS UX PABHOBECHS HA TPOU3BOJICTBE.

I'napoaus. O6patumplii 1 HEOOPaTUMBIN THAPOIHU3BL. [ UAPOIN3 coneit u ero Tumbl. ['uaponus
OpPTaHMYECKUX COCIMHEHUH B KMBBIX OPTaHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHsaTHE 00
SHEPreTUYecKoM oOMEeHe B KJIETKE M POJIM THIIPOJIN3a B HEM.
OxHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEe peakiuu. CTENeHb OKHUCICHUS M €€ OmpelesieHue 1o
dbopMynaM OpraHMYECKUX U HEOPTaHWYECKUX BEIECTB. DIEMEHTHI U BEIleCTBA, KaK OKUCIUTENN
u BoccraHoButenu. [loHsTue o mpomeccax OKUCIEHUST W BoccTraHoBieHUsi. (CocraBlieHHE
YpaBHEHUN XMMHUYECKUX PEaKIlIMii Ha OCHOBE 3JIEKTPOHHOTO OaaHca.

DJIeKTPOJIM3 PACIVIABOB M PACTBOPOB JIEKTPOJHMTOB. XapaKTEPUCTHKA AJIEKTPOIU3a, KaK
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOTO Mporecca. OCOOEHHOCTH AJIEKTPOJIN3a, MPOTEKAIOUIEro B
pacTBOpax 3JeKTposuToB. [IpakTHueckoe MpUMEHEHUE 3JIEKTPOJIM3a: MOJyYeHUE TalIOreHOB,
BOZIOPO/IA, KUCIOPOAQ, IIEJTOYHBIX META/UIOB M ILEJIOYEH, a TaKXKE ATOMHHHS 3JIEKTPOJIU30M
pacIuilaBOB M PACTBOPOB COEAMHEHUN OTUX dJeMEHTOB. [loHsATHE O TaNbBaHOIUIACTHUKE,
raJibBaHOCTETUH, pa@UHUPOBAHUH LIBETHBIX METAIIJIOB.

JemoHcTpanuu. PactBopeHune cepHON KUCIOTHI 1 aMMHAYHON CEIUTPHI U (PUKCALUS TEIUIOBBIX
SIBJICHUU JUIS1 9TUX MPOLIECCOB. B3auMoaelcTBus pacCTBOPOB COJITHOM, CEPHOM U YKCYCHOM KHUCITOT
OJIMHAKOBOM KOHIIEHTPAIMHU C OJIMHAKOBBIMHU KycOuKamu (TpaHyJiaMH) LIMHKA U B3aUMOJCICTBUE
OJIMHAKOBBIX KYCOYKOB pa3HBIX METAJJIOB (MarHus, I[MHKa, )Kejie3a) C PacTBOPOM COJISTHOM
KHCJIOTBI, KaK MpPUMEp 3aBUCHMOCTH CKOPOCTHM XMMHUYECKUX PEaKUUil OT MPHUPOIbI BELIECTB.



B3anmopeiicTBie pacTBOPOB THOCYJIb(aTra HaTPUS KOHLIEHTPALIMH U TEMIIEPATyphbl C PaCTBOPOM
CEepHOM KHUCIOTBL. MonenupoBaHue «KUILALIEro ciios». Vcnonb3oBaHMe HEOPraHWMYECKHX
KaTaJIn3aToOpoB (CoJiel xKene3a, HOaUAa Kallus) U IPUPOJAHBIX 00BEKTOB, COACPIKAIIMX KaTaiasy
(ceipoe Mmsico, kapTodenb) sl pa3oKEeHHs MEpPOoKCHaa Boaopona. B3anMopeiicTBue nUHKA C
COJISTHOM KHCJIOTOM HHUTpaToM cepedpa, Kak INpUMEphl OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakumii u peakuuu odOmeHa. KoHcTpympoBanme Mojenu siekTpoimsépa. BumeodparmenT c
MPOMBIIUICHHOW YCTaHOBKH JIJISl TOJIYYECHHS AJIFOMUHUS.

JlaGoparopHbie onbIThI. MutocTpanus npasuia beptosie Ha MpakTUKE — TPOBEAECHUE PEaKINi
c oOpa3oBaHHMEM OcCaJiKa, Traza ¥ BOAbL. [ eTeporeHHBId KaTalu3 Ha NpPUMEpPE Pa3TIOKCHHS
NEepPOKCUIa BOAOPOAAa B MPUCYTCTBUM JUOKcHJa MapraHua. CMerieHue paBHOBECHS B CUCTEME
Fe’* + 3CNS™ «> Fe(CNS)s. McnblTanue MHAMKATOPAMU CPEbl PACTBOPOB CONEH PasIHuHBIX
TUNoB. OKHUCIUTENbHO-BOCCTAHOBUTENIbHAS pEaKIUs M peakuus oOMeHa Ha Mpumepe
B3auMoJIeiicTBUA pacTBOpOB cynbdaTta Meau(ll) ¢ xene3om u pacCTBOPOM ILETOYH.
IIpakTnyeckasi padora. PemieHne SKCriepuMEeHTaIbHBIX 3a7a4 110 TeMe «XUMUYECKas PEaKius.
Tema 3. BemecTBa u ux cBoiicTBa(9 yacos)

MeTtasuibl. u3ndeckre CBOWCTBA METALIOB, KaK (DYHKIINS WX CTpoeHusd. [[eneHue MeTamioB Ha
CPYIIbl B TEXHUKE M XUMHUH. XUMHUYECKHUE CBOMCTBA METAIOB M 3JIEKTPOXUMHUYECKUU P
HanpspkeHud. [loHsaTue o MeTaoTepMun (aTIOMUHOTEPMUH, MATHUETEPMUU U JIP. ).
Hemeraniabl. biaaropoansie rasbl. Hemeramuisl kak okuciurenu. Hemeramisl  Kak
BOCCTaHOBUTENU. P anexTpooTpuniatenbHOCTH. HEepTHBIE WK 6J1aropoIHbIE Ta3bl.

Kucaorsl Heopranmveckue M opraHmdeckume. KHCIOTBI € TOUYKM 3peHUS aTOMHO-
MOJIEKYJIIPHOTO y4eHMs. KHCIOTBI ¢ TOUKM 3pEHUs TEOPUH JIEKTPOIUTHYECKON JTHCCOLUALINH.
Kucnorel ¢ Touku 3peHHs HPOTOHHOH Teopuu. OOLME XUMHUYECKHUE CBOWCTBA KHUCIOT.
Knaccudukanmst Kucior.

OcHoBaHNsl HeOpraHM4ecKkHe M opraHmyveckue. OCHOBaHMS C TOUYKHM 3PEHMSI aTOMHO-
MOJIEKYJIAPHOTO yueHHUs. OCHOBAaHMSI C TOUKHU 3PEHUS TEOPUHU HIEKTPOIUTUYECKON AUCCOLUALINH.
OcHOBaHMS C TOYKH 3peHHMs NPOTOHHOW Teopuu. Knaccupukanus ocHoBaHMM. XUMHUYECKHE
CBOICTBA OPraHMYECKUX U HEOPTaHUYECKUX OCHOBAHMIA.

AMdoTepHbIe coeIMHEHUs HeOprannyeckKue U oprannyeckue. Heoprannueckue amporepHble
COEIMHEHUS: OKCUJIBI U THAPOKCUIBI, — UX CBOMCTBA U NoJyuyeHue. AM(pOTepHble OpraHuyecKre
COEIMHEHUS Ha IPUMEPE aMUHOKUCIIOT. IlenTuabl v nentuaHast CBs3b.

Coau. Kimaccudukamus coneit. JKEcTkocTh BobI 1 criocoObI €€ ycrpanenus. [lepexon kapbonara
B TupokapOoHaT u oOparHo. OOuIe XMMUYeCKHe CBOUCTBA COJICH.

Hemoncrpanmu. Komiekuuss mertawioB. Komtekuuss HemetaiuioB.  Bzaumopelctue
KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTBI C MeApl0. Bcernbllika TEPMUTHOM cMecH. Bcemblmka
yépHOro ImOpoxa. BbITeCHEHHE TaJOreHOB U3 MUX pPACTBOPOB JIPYTMMH TaJIOT€HAMM.
B3aumoneiicTBue mapoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOW KUCIIOTHI U aMMHAaKa («IbIM
0e3 orasn»). [lonyyenne aMMmuaka U U3ydeHHe ero CBOMCTB. Pa3mnuHble cirydan B3auMOICHCTBUS
pacTBOPOB COJIEH AIIOMUHHA CcO 1IE€noYbto. llomydyeHue xXECTKOM BOABI U yCTpaHEHUE €€
YKECTKOCTH.

JlabopaTopHubie onbIThl. [loydeHne HEpacTBOPUMOIO TMIPOKCHIA M €r0 B3aUMOJEHCTBHUE C
Kkucioto. lMcciaegoBaHne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM W YKCYCHOM KHCIOT
KareJIbHBIM METOJIOM TpH uX paszbasineHuu Bojou. [Tomyuenue am(poTepHOro THIpOKCHUAA H
M3y4deHHe ero cBoMcTB. [IpoBeneHne KaueCTBEHHBIX PEAKIUI 110 OMPEACICHUIO COCTaBa COJIH.
IIpakTyeckas padora. PemieHune sKCHepUMEHTANbHBIX 3anad Mo TeMe «BemecTtBa M ux
CBOMCTBa».

Tema 4. Xumus U coBpeMeHHOe o0mecTBo(44aca)

IIpousBoacTtBo aMmmuaka M MeTaHoJsa. [[oHATHE O XMMHMUYECKOW TEXHOJOTHHA. XUMHUYECKHE
peakuu B MPOU3BOJICTBE aMMHUaka U MeraHona. O0mias kiaccupuKaluoHHas XapaKTepUCTUKA
peakIuil CHHTE3a B IMPOU3BOACTBE 3TUX MPOAYKTOB. HayuHble mpUHIMIIBL, JIEKalue B OCHOBE
IIPOM3BOJICTBA aMMHaKa U MeTaHoJ1a. CpaBHEHHE 3TUX ITPOU3BOJICTB.



XuMn4yeckass rpaMOTHOCTh KAK KOMIIOHEHT o00IleH KyJbTYpbl 4YejiOBeka. MapkupoBka
YIIaKOBOYHBIX MaTE€PHUAJIOB, SJIEKTPOHUKH U OBITOBOM TEXHUKHU, SKOJIOTHYHOTO TOBapa, MPOIYKTOB
MATAHUS, STUKETOK 10 YXOY 32 OAEHKIOM.

JdemoncTpannu. Mojenb NMPOMBINUIEHHOW YCTAaHOBKHM TOJYYEHHS CEpHOW KHUCIOTHL. Mojenb
KOJIOHHBI CMHTE3a aMMMHaKa. BI/I,Z[GO(bpaFMeHTBI )41 CHaﬁHBI O CTEIIEHU DKOJIOTHYEeCKOM YHCTOTHI
TOBapa.

JlabopaTopubie omnbIThl. l3ydyeHne MapKMpOBOK pa3iIWM4HbIX BHUJOB IPOMBIIIJICHHBIX H
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTnuyeckoe MIaHMpoOBaHUE

No HaumenoBanue pasnena, TeMbl KonnuecTBo yacoB no paszaenam,
n/m TEMaM
Xumus 10 kaace. 34
1 [Ipenmer oprannyeckoit xumMuu. Teopus cTpoeHUs 2
opranndeckux coenquneHui A. M. bytineposa
2 VYI1eBoOpOAbl U UX IPUPOJHBIE UCTOYHUKH 12
3 Kucnopona- u azorconepxaniye OpraHu4ecKiue COeUHECHUS 14
4 Opranuveckasi XMMUsl U 00OIIECTBO
5 [ToBTOpenue n 0606menue kypca. [logBenenne nToros 1
yueOHOro roja.
Xumusa 11 kaacc. 34
6 CTpoeHue BelecTB 9
7 12
XUMUYECKUE PEAKIIUU
8 9
BemecTBa 1 uX cBOMCTBa
9 3
XUMUS U COBPEMEHHOE 00IIeCTBO
10 | IloBTopenue u o606menue Kypca. [logBeaenne uToron 1

yueOHOro roja




KanengapHo-treMaTuyeckoe IiiaHMpOBaHHe
Xumus 10 kiaace

KonuuectBo Hara | Mcnonb3oBanue
No HaunmenoBanue paznena, 4acoB M0 Hlara no o0opyIoBaHUS
n/n TEMBI paznenam, EgaHy daxty | nentpa «Touka
TeMaM pocTa»
Tema «BBenenue» 1
BBOAHBIIT HMHCTpPYKTa)XX 10|
TEXHUKE 0€30IaCHOCTH.
1 . 1 05.09
[Ipenmer OpraHUYeCcKOH
XUMUU.
Tema 1
«Teopus crpoenus 2
OPraHMYecKux
COeIMHEeHUI»
Teopus XUMHYECKOIO
2 | ctpoenuss A.M. byrtneposa. 1 12.09
OCHOBHBIE TIOJIO)KEHUSL.
3 Teopus XUMHYECKOTO 1 19.09
ctpoenust A.M. bytneposa.
Tema 2 «¥YriieBo1opoabD) 10
[udposas
[Ipupoaubrit ras. naboparopus
Xgp:KTI[epHCTHKa aJIKaHOB IIO RELAB,
4 1 26.09 AaTYUKA
COCTaBy, CTPOCHUIO u
CBOMCTBAM. TEMIICPATYpRL,
PH-METD,
AJIEKTPONPOBOTHOCTH
N3omepus n HOMEHKIATypa
5 | aJIKkaHOB. XUMHUECKUE 1 03.10
cBoiicTBa. [Ipumenenue.
XapakTepucTrKa alTKeHOB 110
6 | cocraBy, CTPOECHUIO u 1 10.10
CBOWCTBAaM.
7 XUMUYECKUE CBOWCTBA H 1 17.10 JlaTuuk TemnepaTypbl
MPUMEHEHUE aJTKEHOB.
] AJKaIueHnl: } COCTaB, 1 24.10
CTPOEHUE, CBOMCTBA
9 | AnKuHBL. ALIETHIICH. 1 14.11
10 | ApeHsl. 1 21.11
1 Hedte wu cmocoOer ee 1 2811
nepepadoTKH.
O06006mieHne "
12 | cuctreMaTrusanysl 3HaAHUM II0 1 05.12
TeME «YTIIEBOJOPOABD)
Kontponbnass pabora Nel
13 «YTIIEBOAOPOIBI. } 1 19.12
AJIMUHHMCTPAaTUBHBIN

KOHTPOJIb.




Tema 3

«Kucaopoaconep:xammue 11
OpraHuveckKue
cOoeIMHEHHUD)
Hudposas
nabopaTopus
CoupThl: coCTaB, CTpPOEHUE RELAB,
14 N ’ 1 12.12 ATYUKHA
(bu3HYECKre CBOMCTBA. .
TeMIepaTyphbl,
pH-METp
,2JIEKTPOIIPOBOTHOCTHU
15 KJIaCCI/I(bI/IKaI_[I/IHU CIIUPTOB. 1 26.12
XUMHYECKHE CBONCTBA
16 d)eHvon: COCTaB, CTpPOEHHUE, 1 0901
CBOICTBa, MPUMEHEHHUE.
17 | Anpaeruasl 1 KETOHEL. 1 16.01
19 | KapOOHOBBIE KHUCIIOTHI. 1 23.01 Jatuuk pH
20 | Cnoxxnsie a3¢upsbl. Kupsbl. 1 30.01
21 | YraeBossl. 1 06.02
2 Hucaxapubl u 1 13.02 Hatuuk pH
MOJINCAXapUIBL.
0O0001mmenue u
23 cucTeMaTu3alusl 3HaHWil 10 1 20.02
teme «Kucnmoponcoaepxaiiye
OpraHUYECKUE COCAMHEHUS.
Kontponbnast pabora Ne2
24 | «Kucnopoacoaep:xkaiue 1 27.02
OpraHUYECKHUE COCTUHEHUSD.
Tema 4 «A3oTcoaep:kammue
OpraHuvecKue 6
cOoeIMHEHHUD)
25 | AMuHBI. AHWINH. 1 06.03 Jatuuk pH
26 | AMUHOKUCIOTHI. benku. 1 13.03
27 | HyknenHOBbIE KUCIIOTHI. 1 20.03
0O0001mmenue u
28 cucTeMaTu3alusl 3HAaHUHU II0 1 03.04
TeMe «A3oTcoaepxkanue
OpraHUYECKUE COCANHEHUSI.
Hudposas
nabopaTopus
[IpakTtuueckass pabora Nel RELAB,
29 | «nentuduxamnms 1 10.04 JATYUKA
OpPraHUYECKUX COCTUHEHUI TeMIepaTyphbl,
pH-METP,
AIIEKTPOIPOBOTHOCTH
Tema S «buosornyecku 2
AKTHBHbIE BellleCTBA)
30 | PepMEeHTHI. 1 17.04
31 BuramuHsl, TOPMOHBI, 1 24.04

JICKApCTBaA.




Tema 6 «MckyccTBeHHbIE U
CHHTETHYECKHUe
OpraHuveckKue

cOoeIMHEHHUD)

NckyccTBeHHBIE u
CUHTETHUYECKUE
OpraHWYECKHE  BELIECTBA..
[Tomumepst  .IlpakTuueckas
pabota No2

08.05

32

IIpomexyrounas
aTTecTalus IO  HUTOram
yaeOHOro roja

15.05

33

AHaM3 UTOrOBOM pabOTHI

22.05

34

[ToBTOopenune u 006001EeHNE
10 HTOTaM 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.



