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HosicHuTeIbHAS 3aNIMCKA.

Pabouas mporpamma no xumuu uist 10-11 kmaccoB MyHUITUIIATBHOTO OFOJKETHOTO 0011e00pa3oBarenbHoro yupexaenus «Pxasenxas COLLDy
COCTaBJICHA HAa OCHOBE:
. denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHaapTa 001Iero oopazoBanus (cpeanee ooiiee 0Opa3oBaHue);
. npukasa ot 23.04.2012 r. Ne 1318 «O0 yrBepxaeHHH 0a3uCHOro y4eOHOTro IUiaHa JUisi 00pa30oBaTeNbHBIX YUpekAcHH benropoackoil obmacTw,
peanu3yronmx OCHOBHBIE O0Opa3oBaTeNbHBIE MPOTPAMMblI HAYaJdbHOTO W OCHOBHOTO o00ImIero oOpa3oBanus B pamkax peanuszanuu OI'OC Broporo
MTOKOJICHUS;
J WHCTPYKTUBHO-METOIMYECKOTO muchMa «O MpernogaBaHuu XUMHUH B 00IIe00pa30BaTeNbHBIX YUpexkIeHusx benropoackoi obmactu B 2020-2021

. (benepanbHOrOo mnepeyHs y4eOHHMKOB, PEKOMEHJIOBaHHBIX (JomyHmieHHbIX) MunucrepctBoM OOpazoBanus u Hayku Poccuiickoir ®Denepanuu K
KCIIOJIb30BaHUIO B 00pa30BaTEIbHOM IpoIiecce B 001eo0pazoBaTebHbIX yupexaenusx, Ha 2020-2021 yuebnsiii roa: [Ipukaz MunuctepcTBa 06pa3oBaHus
u Hayku Poccuiickoit @eneparuu Ne 822 ot 23.12.2009 «O06 yrBepxaeHHH (enepalbHbIX NepeyHel yueOHMKOB, pEeKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
HCIOJIb30BAaHUIO B 00pa30BaTEIbHOM Mpollecce B 00pa30BaTENbHBIX YUPEKICHHUIX, pealu3ylouux oOpa3zoBaTelibHble IPOrpaMMBbl 00IIero 00pa3oBaHus U
HMMEIOIIUX FOCY/IapCTBEHHYIO aKKkpeauTaluio, Ha 2020-2021 yueGHbIi roay;

. PErHOHANILHOTO TIePEYHsI yYUCOHHKOB, PEKOMEHIOBAHHBIX K HCIOJB30BAHUIO B 00pa30BaTEIBHOM TIpollecce B 00pa30BaTEIBHBIX YUPEKICHHUSIX
benropoackoit odnactu, Ha 2020-2021 yu. r.;

. MOJIOXKEHHUS 0 pabodeil mporpaMMe y9eOHBIX KypCOB, TIPEAMETOB, nucuuruinid OY;

. yae6Horo iana MbOY «Pxasenkas COILL» va 2020-2021 y4eOHsIit ro;

. npuMepHo# mporpaMmmbl 1o xumuu 10-11 k1. (cTaHgapTHl BTOPOTO MOKOJICHUS).

Paboyas mporpamMma mo XMMuM MOCTpOEHA HAa OCHOBE (DYyHIAMEHTAIBHOTO Spa COACPIKaHUS OCHOBHOTO 00I1ero 00pa3oBaHusi, TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHSI OCHOBHO 00pa3oBaTeIbHON MpOTpaMMbl CpellHero olIero o0pa3oBanus, TpeOOBAHUN K CTPYKTYpPE OCHOBHOM 00pa3oBaTeIbHON MPOT pPaMMBbI
cpenHero oOuiero o0pazoBaHus, MPONHCaHHBIX B DeiepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPEAHEr0 00LIero o0Opa3oBaHus, a TaKKe
KoHuenuuu 1yxoBHO- HPaBCTBEHHOT'O Pa3BUTHUS M BOCIIMTAHUS rpakaaHuHa Poccuu, mporpaMmel cpeanero ooOuiero oopasopanus mo xumuu ais 10-11
kiaccoB 1 aBTopckoit mporpammsel O.C. ['abpuensna [Iporpamma cpeanero oOriero oopazoBanus no xumuu. 10-11 knacceer. M: [Ipocsemenue, 2019r.
Hacrosmas nporpamMma yuutsiBaeT pekoMeHaanuu [IlpumepHoit mporpaMmbl IO XUMHUH JUTsI CPEAHEN HIKOJIBI.

HaHHaﬁ[ nporpamMmma KOHKpETU3UPYET COACPKAaHNEC CTaHAapTa, Jaét pacipeaciICHUC y‘IC6HBIX 4JacCoOB 110 pa3aciiaM Kypca, IIOCIICA0OBATCIIbHOCTb U3YUCHUSA TEM
" pa3ziCiioB € y‘{éTOM MCKIIPCAMETHBIX H IPEAMCTHBIX CBHS@fI, JIOTHKH y‘IC6HOl"O mpouecca, BO3PaCTHLIX 0COOEHHOCTEHN yJqalmuxcs.

pykoBojctBoM O.C.I'abpuensHa.



Y4eOHO-MEeTOANYECKHI KOMILJISKT JJIsi u3ydeHuss Kypca xumuu B 10—11 xmaccax 0a30BOro ypoBHS, CO3JaHHBIH aBTOPCKUM KOJUIEKTHBOM TOJ
pykoBosctBoM O. C. ['abpuensiHa, COIEPKUT, KpOME Y4eOHBIX MOCOOHIA, yI4eOHO-METOMNYECKIE M TUAAKTHYECKUE MOCOOMS, TETPaau JIJs BBIMOJTHCHUS
71a00paTOPHBIX U MPAKTHUECKUX PabOT M JIp.

Heiu u 3a1a4u U3y4YeHUs NpeaMeTa

e u3yvyenus npeamera

-popMHupoBaHHE yMEHHs BUAETh W MOHMMATh HEHHOCTh OOpA30BaHMSA, 3HAYMMOCTh XHMHYECKOTO 3HAHMA JUIS KaXKIOTO YEIOBEKAa HE3aBUCHMO OT €ro
podeccuoHaIbHOM JESITENbHOCTH; YMEHHE pa3inyaTh (PaKThl U OLIEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OIIEHOK U CBS3b
KPUTEPUEB C OTPEEIIEHHON CHCTEMON LIEHHOCTEN, OPMYIUPOBATH U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIIMIO;

-(opMUpOBaHKE LIEJIOCTHOTO MPEICTABIECHUS O MUpE, NMPEACTABICHUS O POJIM XUMHUHU B CO3JaHMM COBPEMEHHOW €CTECTBEHHOHAyYHOUH KapTHHBI MHUDA,
YMEHHS OOBSICHATh OOBEKTHI U MIPOLECCHl OKPYXKAIOILIEH NeHCTBUTEIBHOCTH (IPUPOJIHOM, COLIMATBHOM, KYIbTYPHOU, TEXHUYECKOU Cpelibl), UCTIONb3Yys JUIs
3TOr0 XMMHYECKHUE 3HAHMUS,

- IpUOOpEeTEeHNE OMbITa Pa3HOOOPA3HON AESITETLHOCTH, ONbITA TIO3HAHUS M CAMOTIO3HAHHUS, KITIOUEBBIX HAaBBIKOB (KIFOYEBBIX KOMIIETEHTHOCTEH ), MMEIOIINX
YHHUBEpPCAJIbHOE 3HAYEHHWE JUISl Pa3iMuYHbIX BUAOB JESITEIBHOCTH — HABBIKOB pPEIIEHHS MpoOJieM, NPUHSITHSA pPELIEHUM, MOoMCcKa, aHanu3a U oOpaboTKu
nH(popmMaluy, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, COTPYTHUYECTBA, O€30MacHOro 0OpalleH s C BeIIeCTBaMHU B IOBCETHEBHOM KU3HU .
3agaumn:

- OCBOEHHUE CUCTEMBbI 3HAHUH O (QyHAaMEHTAIbHBIX 3aKOHAX, TEOPUAX, (PaKTaX XUMUHU, HEOOXOAUMBIX JUIsl TIOHUMAaHUs HAyYHOW KapTHHBI MUPa;

- OBJIa/ICHUE YMEHMSMHU: XapaKT€PU30BaTh BELIECTBA, MaTepHalIbl U XMMHUECKHE PEaKIUH; BBIIOJIHATH J1a00OpaTOPHbIE SKCIEPUMEHTHI; IPOBOIUTh PACUEThI
[0 XUMHMYECKHMM (GOpMyJIaM U YpPaBHEHUSM; OCYHIECTBIATh INOUCK XMMHUYECKOH HMH(POPMALMHU M OLEHHMBATH €€ JOCTOBEPHOCTb; OPUEHTUPOBATHCA U
IIPUHUMATh PELIEHUs B IPOOJIEMHBIX CUTYaLUsX;

- pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPUYECKMX CIOCOOHOCTEH B Ipollecce M3ydeHHMsl XMMUYECKON Hayku M ee BKjIajaa B
TEXHUYECKUI NIPOrPece HUBWIN3ALMH; CJI0KHBIX U IIPOTUBOPEUUBBIX ITyTEH Pa3BUTUSA UICH, TEOPUN M KOHLIETILIUNA COBPEMEHHOU XUMMH;

- BOCIIUTaHUE YOEXKIEHHOCTH B TOM, YTO XUMUS — MOLIHBIN HHCTPYMEHT BO3/ACHCTBHS Ha OKPYXAIOIIYIO CPELY, U UyBCTBA OTBETCTBEHHOCTH 3a IPUMEHEHHE
MOJIYYCHHBIX 3HAHUM U YMEHUI;

- IPUMEHEHHE MOJIyYCHHBIX 3HAHUN U yMEHUH [yl 0e30macHO paboThl ¢ BellecTBaMH B J1a00paTopuu, ObITY U Ha MPOU3BOJCTBE; PEIIEHUS IPAKTUYECKUX
3a/1a4 B MIOBCEJHEBHOM JKU3HU; IPENYNPEKICHUE SABJICHNUN, HAHOCSILUX BPE 3J0POBBIO UEJIOBEKA U OKPY)KAIOIIEH CPEZE; IPOBEIEHUS HCCIIEN0BATEILCKAX
paloT; CO3HATEIBHOTO BEIOOPA Ipodeccun, CBI3aHHOHN ¢ XUMUEH.

Konnennus

JlaHHas mporpamMma IMOCTPOEHA IO KOHLEHTpUUYecko koHueniuu. [loypodHo-TemMaTHueckuil IulaH Mo 00beMy CKOPPEKTUPOBAaH B COOTBETCTBUHU C
(benepanabHBIM KOMIIOHEHTOM T'OCYIAPCTBEHHOTO 00pa3oBaTeIbHOIO CTAaHAApTa OCHOBHOIO 00IIero oOpa3oBaHMs M TPeOOBAHUSAMH, HMPEIbABISEMBIMU K
YPOBHIO ITOATOTOBKH BBIITYCKHUKOB OCHOBHOM IIKOJIBI, BKJIFOYAE€T BOIIPOCHI TEOPETUYECKON U MIPAKTUUECKOM MOJrOTOBKHU YYAIUXCSl, C YUETOM KO HTUHT€HTa
YYEHHMKOB, OIPEJICIMBIINX YTIyOIEHHOE U3ydeHHE XUMUU B MHIUBU1yaIbHOM YU€OHOM IUIaHE.

MeToauuecKasi CHCTE€MA JOCTHIKEHU 1eJIei.

Pabouas mporpamma mnpenycMaTpuBaceT pead3allio aKTyalbHBIX B HACTOSIIEE BpeMs MOAXOJO0B: KOMIETEHTHOCTHOTO, JTMYHOCTHO-OPUEHTHPOBAHHOTO,



JEATEIbHOCTHOTO.
KoMIeTeHTHOCTHBIM TOJXO0J ONpeAeiseT CIEAyIoIe OCOOCHHOCTH NPEAbSBICHHUS COACP)KaHHs OOpa30BaHMs: OHO MPEJACTABICHO B BHUAE TPEX
TEMaTHYECKHX OJIOKOB, 0OecreunBaonux GopMupoBanue komrnereHIuid. OHU IPeIyCMaTPUBAIOT BOCIIPOU3BEACHUE YYAIIUMHUCS OTIPEICICHHBIX CBEICHHIA
00 OpraHMYEeCcKHX BEIIECTBaX W XMMHUYECKHX IPOILECcax, MPUMEHEHHE TEOPETHUECKUX 3HAHWU (MMOHSTHH, 3aKOHOB, TEOPUI XMMHHU) - 3TO 00ECIeYnBaeT
pa3BuTHE y4eOHO-TIO3HABATEIbHOH M pe(IeKCHBHONW KoMIeTeHIWH. Mcnoiap30BaHME pas3IMyYHBIX CHOCOOOB JEATENBHOCTH (cocTaBieHue (GopMyn u
YpaBHEHUH, pELIEHUE pacueTHBIX 3a/ady U Jp.), a TAKKE MPOBEPKY MPAKTUUYECKUX YMEHUH MPOBOJAUTH XUMHUUYECKUN SKCIIEPUMEHT, COOII0Aas MPH 3TOM
IIpaBHJia TCXHUKHU 0€30IIaCHOCTH- 3TO 00eCIIeYnBaeT pasBUTHC KOMMYHHKaTHBHOﬁ KOMIICTCHIIMU YYallluXCs. OHpeIICJICHHOC MCCTO B COACPIKAHUU KypCa
OTBOJUTCS XMMHUYECKOMY 3KcrepuMeHTy. OH JaeT BO3MOKHOCTh (DOPMHUpOBATh y YdYalllUXCsl CIELUalbHbIE MPEIMETHblE YMEHUs INpu padore ¢
XUMHUYCCKUMHU BCHICCTBAMHU, BBINMOJIHCHUN IIPOCTBIX XUMHUUYCCKUX OIIBITOB, a4 TAKXKC YUYWUTbh HIKOJIBbHHUKOB 6€3OHaCHOMy U DJKOJIOTHYECKHU T'pPpaMOTHOMY
oOpallleHHI0 ¢ BellecTBaMu B OBITY M Ha NpPOU3BOACTBE. TakuM o0pa3oM, pabouas mporpamMma OOECIEYMBAET B3aWMOCBSI3AHHOE pa3BUTHE W
COBCPHICHCTBOBAHUC KIIFOYCBBIX, 06HI€Hp€I[MeTHI>IX U NpCIMETHBIX KOMHCTCHHHﬁ.

JInuHOCTHas OopHEeHTalMsl 00pa30BaTENBLHOTO MPOIIECCa BBIABISET NMPUOPUTET BOCHMTATEIBHBIX U pa3BHBarOIIMX Iiesiell oOyueHus. CriocoOHOCTH
ydamuxcsa I[MOHUMAaTb HNPUYXHBI W JIOTHKY PAa3sBHUTHA XUMHUUYCCKUX IMPOLUECCOB OTKPLIBACT BO3MOXKHOCTH I OCMBICIICHHOI'O BOCIIPUATHA BCEro, 4TO
MpoUCXo UT BOKpyr. Cucrema yd4eOHBIX 3aHATUN MpHU3BaHA CHOCOOCTBOBATH PAa3BUTHIO JMYHOCTHON CaMOUIEHTU(DUKAIMHM, T'YMaHUTApHON KYJIbTYpHI
IDKOJIBHUKOB, YCHJICHUIO MOTHUBAIIMKU K COHAJIBHOMY ITO3HAHUIO U TBOPYCCTBY, BOCIIUTAHHUIO JIUYHOCTHO U O6HleCTBeHHO BOCTpe6OBaHHI)IX KadyeCTB, B TOM
YHUCJIC TPAXIAaHCTBEHHOCTHU, TOJICPAHTHOCTH.

JleATenbHOCTHBIM MOAX0J OTpa)kaeT CTPATErMI0 COBPEMEHHOM 00pa30BaTENIbHON MOJIUTUKU: HEOOXOIMMOCTh BOCIIUTAHMS Y€JIOBEKa M I'paKJaHMHA,
MHTETPUPOBAHHOIO B COBPEMEHHOE €My OOIIECTBO, HAIlEIEHHOIO Ha COBEPLICHCTBOBaHME 3TOro oolmecTBa. CucteMa ypokoB COPUEHTHPOBAaHA HE CTOJIBKO
Ha Iepefady «rOoTOBBIX 3HAHMI», CKOJIBKO Ha (POPMUPOBAHME AKTUBHOM JMYHOCTH, MOTMBMPOBAHHOW K caMOOOpa30BaHMUIO, 00JIaAA0IE 10CTaTOYHBIMU
HaBbIKAMHM M IICUXOJIOTUYECKMMHU YCTAaHOBKAMHM K CAMOCTOSITEIIBHOMY IOUCKY, OTOOpYy, aHaJM3y M HCIOJIb30BAHUIO HMH(MOpMAIMU. OTO IOMOXKET
BBIIYCKHUKY aJallTUPOBATLCS B MUpE, I'ie 00beM HH(POPMALIUU, PACTET B TEOMETPUYECKON MTPOrpeccuu, rae coluaabHas U NpodecCuoHaIbHas YCIEIIHOCTb
HaMpsAMYIO 3aBUCAT OT MO3UTUBHOI'O OTHOIIEHUS K HOBALUSM, CAMOCTOSITEIbHOCTH MBIIUICHUS 1 MHULIMATUBHOCTH, OT TOTOBHOCTH IPOSIBIISITH TBOPUYECKUNA
MOJIXOJ K JIelTy, MCKaTh HECTaHAAPTHBIE CIIOCOOBI peleH s podiieM, OT FOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOAEHCTBHIO C JIFOJIbMU.

MeTtoabl 00yueHus:

. CrnoBecHble: pacckas, Oecena.

. Harnsgasie: umtroctpaiuy, 1eMOHCTPALIUH.

. [IpakTueckue: naboparopHas padbora, paboTa co CIpaBOYHOU JIUTEPATypOH.
. CaMocTosaTenbHbIe: MUCbMEHHBIE YITPAKHEHUS, TECTHI.

OCHOBHBIC METO/IbI BOCIIUTAHUS: YOCXKICHUE, IPUMEP, COPEBHOBAHUE, TIOOIIPEHUE, IPHHYKICHHUE.
®opMbI OPpraHn3anun 06pa3oBaTeJLHOIO Mpolecca:

. OOuiexyaccHble:  YpPOK, YpOK-JEKIHs, YpPOK-CEMUHap, KOHCYIbTalusi, coOeceloBaHUe, Ja0OpaTOpHBIM OMBIT, NpakTUdeckas padora,
IPOrpaMMHUPOBAHHOE O0yYEHHE.
. I'pynnoBsie popMBI: rpymnnoBas paboTa Ha ypoKe, IPyNIOBOM MPaKTUKYM, IPYIIIOBOE TBOPUECKOE 3aHATHE.

. WupuBuayansHeie GopMbl: paboTa ¢ JUTEPaTypOH, 3JIEKTPOHHBIMH HCTOYHHMKAMU HH(pOpMAIMM, MUCbMEHHbIE YNPaKHEHUS, WHIUBUAyaTbHbIE



3aJaHuAd, pa60Ta 34 KOMIIBIOTCPOM.
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earornyeckue TeXHOJIOTuu:
- TexHOJ0THs JINYHOCTHO- OPUEHTUPOBAHHOIO O0YUEHUS;
- Texnonorusa Pa3BUTHA KPUTUUCCKOTI'O MBIIIIJICHHS

- [IpoekTHO-HCCIIEI0BATENBCKOM IEATEIIbHOCTH;

- UKT;

- 3n0poBbecOeperaromnias

TpeGoBaHus K pe3yibTaTaM 0CBOEHHUsI y4eOHOI0 MpeaMeTa

Pe3yabTaThl 0cBOeHMS XUMHUM B cOOTBeTcTBHH ¢ TpedoBanusamu @I'OC COO.

JlesiTenbHOCTh yuuTensi B 00y4eHMH XMMUU B CpeIHEN HIKOoJie JOJDKHA OBITh HAIpaBlieHA Ha JIOCTIKEHUE O0YJarolIMMUCS CIEAYIOIINX JIUYHOCHIHbIX

pe3yiomamog:.

1)

2)
3)

4)

1)

2)

3)

B IICHHOCTHO-OPUEHTAIIMOHHON cepe — oco3HaHue POCCUHUCKOW TPaKIAHCKOW WISHTUYHOCTH, MATPHUOTH3MA, YYBCTBA TOPJIOCTH 32 POCCHUUCKYIO
XUMHUYECKYIO HAYKY;

B TPYZIOBOH chepe — 2omosHoCcmb K OCO3HAHHOMY BBIOOPY JaibHEHIIIEH 00pa30BaTeIbHON TPACKTOPHUHU UITH TPYAOBOU JIEATEILHOCTH;

B TO3HABaTeNIbHON (KOTHUTUBHOM, HHTEJUIEKTyalbHOM) cepe — ymeHue YNpaBisATh CBOEH IO3HABATENBHOM MAEATEIBHOCTBIO, 20MOBHOCHb U
cnocobnocms K 00pa30BaHMIO, B TOM 4YHCJIE €caMOOOpa3oBaHUIO, Ha MPOTSHKEHUU BCEW JKMU3HM; CO3HATENBHOE OTHOIICHHWE K HEMpPEephIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIENIHON MPodecCHoHaNbHOM U 00LIECTBEHHOMN AEATEeIbHOCTH;

B chepe cOepexxkeHus: 30pOBbS — HpuHAmMuUe U peanrusayusi IEHHOCTEH 310poBOro U 0e30macHOro oOpasa KU3HU, Henpusmiue BPEAHBIX MPUBBIUEK
(KypeHusi, ynoTpeOieHus aIKOroJisi 1 HAPKOTHUKOB) Ha OCHOBE 3HAHUIM O TOKCMYECKOM U HAPKOTHYECKOM JIEHCTBUU BEIIECTB;

Memanpedmemnbmm pesyirbmamamu OCBOCHUA BbIITYCKHUKAMU cpenHeﬁ IIKOJIbI KYpCa XUMHUH ABJIIFOTCA:

UCnojlb306dHue YMGHI/Iﬁ W HABBIKOB pPa3JIM4YHbBIX BHUI0B MO3HaBaTEeILHOMU ACATCIIbHOCTU, npumenerue OCHOBHBIX MCTOIOB IIO3HAHUSA (CI/ICTGMHO'
I/IH(bOpMaI_II/IOHHHﬁ aHaJIn3, Ha6J'IIO,Z[eHI/Ie, HU3MCPCHHUC, IIPOBCACHUC OKCIICPUMCHTA, MOJACIUPOBAHUC, UCCICAOBATCIILCKAA IICHTGJ'IBHOCTB) AJIsL U3YUCHUS
Pa3JIMIHBIX CTOPOH oxpyncaromeﬁ HeﬁCTBHTGHBHOCTH;

énadenue OCHOBHBIMU HHTCJUICKTYAJIIbHBIMH OIICpaliluiAIMU ((bOpMyJIHpOBKa FUNoTEe3, aHaJIu3 U CHUHTE3, CPABHCHUC U CHCTCMATHU3AllUA, O606IJ.I€HI/I€ n
KOHKPpETU3alHsl, BBIABICHUC TPUYNHHO-CIICACTBCHHBIX CBS3€M U MOHCK aHaJ'IOI‘OB);

nosnanue 0ObEKTOB OKPYKAIOIIEr0 MUpa OT 0011ero yepe3 0coOeHHOE K eIMHUYHOMY



4)
5)
6)

7)

8)

9)

YMeHue BbIABUI'aTb UACU U OIIPCACIIAThL CPCACTBA, HCO6XOZ[I/IMBIC AJId UX pCain3alnu,
YMmeHue ONpCaACiiAThE HCIIU U 3aa4u ACATCIIbHOCTH, BBIGI/IpaTB CpCACTBa pCain3allvi LECJIN U IPUMCHATb UX Ha ITPAKTHUKE;

UCNOIb308aHUe PAZTUYHBIX UCTOYHHUKOB JUIS TIOJYYECHUS! XUMUYECKOH MH(OPMAIUK, MOHUMaHUE 3aBHCUMOCTH COJEpKaHUs U (OPMBI TPEACTABICHUS
nHpOpMAaIKK OT IeJIeii KOMMYHHUKAIIMY U aJipecaTa;

VMeHue TIPOTyKTHBHO OOIIATHCS U B3aWUMOICHCTBOBATH B MIPOIIECCE COBMECTHOM JIEATEIIPHOCTH, YIUTHIBAThH TIO3UIIUU APYTUX YIACTHUKOB JICATSIILHOCTH,
a3 dexTuBHO paszpenaTh KOHOIUKTHI;

20MOBHOCMb W CIIOCOOHOCTH K CaMOCTOSITENIbHOM MH(QOPMAIIMOHHO-TI03HABATEIbHON JESATENIbHOCTH, BKIIIOYas YMEHHE OPHUEHTHUPOBATHCS B Pa3IMUHBIX
MCTOYHUKAX UH(POPMAIH, KPUTUUYECKH OLIEHUBATh U MHTEPIPETUPOBATH NHPOPMALUIO, TIOTYIAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

VMeHue UCTIONBh30BaTh CPeCTBa MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoorui (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX
Y OpPraHu3alMOHHBIX 337a9 C COOTIOACHHEM TPpeOOBaHHUI SPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, TUTUEHBI, PECYypcOCOSpEKEHHS, MTPABOBBIX U STHYCCKHIX
HOPM, HOPM HH(OPMAITMOHHON O€301TaCHOCTH;

10) gnadenue SI3bIKOBBIMU cp€acTBaMu, B TOM YUCIIEC U A3BIKOM XUMHUHU — YMCHHEC SACHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PpCHHA, WUCIIOJIBb30BATh

a/IeKBaTHbBIE SI3bIKOBBIE CPE/ICTBA, B TOM YHUCIIE U CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (DOPMYIIBI U YPAaBHEHUS).

Ilpeomemnvimu pezynvmamamu N3y9cHNs XMMUU Ha 0a30BOM YpOBHE Ha CTYIIEHHU CPEIHETO OOIIEro 0Opa3oBaHUS SBIISIOTCS:
B MMO3HaBATEIBHOM cepe

3Hanue (noHuMaHue) U3YYCHHBIX TOHATHH, 3aKOHOB U TEOPHUH;

YMeHue ONMUCbIBaTh JEMOHCTPALIMOHHBIC U CAMOCTOATEIIbEHO HpOBe,Z[éHHBIC SKCIICPUMCHTBI, UCIIOJb3YS AJId 9TOI0 €CTECTBEHHBII (pYCCKHﬁ, pOHHOﬁ) SA3BIK
" A3BIK XUMHH,

YyMerue KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHUUYCCKUC JJICMCHTHI, ITPOCTBLIC U CJIOXKHBIC BCIICCTBA, B TOM YHCJIC U OPraHUYCCKUC COCANHCHUA, XUMHUUYCCKUC PCAKIIUHU T10
Pa3HbIM OCHOBAHHM;

ymeHue XapakKTepu3oBaATb N3YUCHHBIC KIIACChl HCOPIraHNMYCCKUX U OPTaHUYCCKUX COCHHHCHHﬁ, XUMHUUYCCKUC PCAKIIUU;

comoerHocmsb  TIPOBOAUTH XAMHUYECKUMN 9KCIICPUMCHT, Ha6J'IIO,Z[aTL 3a €ro IPOTCKAHUCM, q)HKCHpOBaTL pe3yJIbTaTbl CaAMOCTOATCIIBHOTO U
ACMOHCTPUPYEMOTO SKCIICPUMEHTA U NCJIATh BBIBOIBI;

ymeHue (I)OpMyJ'II/IpOBaTB XUMHUYICCKHUE 3aKOHOMEPHOCTH, TPOTHO3UPOBATH CBOMCTBa HCHU3YUYCHHLIX BCIICCTB 10 aHAJIOTUH CO CBOMCTBaMH HN3YUYCHHBLIX;



7. nouck UCTOYHMKOB XMMHUYECKOH MH(OpMAIUM, MOJydeHne HeoOXoquMoi HH(pOpMaIuK, e€ aHalin3, U3TOTOBJIEHUE XUMUYECKOTO MH()OPMAIMOHHOTO
IIPOAYKTA U €ro Npe3eHTaLus;

8. enadenue o0s3aTeNBPHBIMH CIPABOYHBIMU MaTepuanamu: Ilepwoaudeckoit cuctemoir xumudeckmx diemeHtoB /J[. M. MenneneeBa, Tabmuieit
pacTBOPUMOCTH, AIEKTPOXHUMHUYECKUM PSAIOM HAIPSHKEHUN METAIIOB, PSAIOM JJIEKTPOOTPUUATEIBHOCTA — JJISI XapaKTEPUCTUKU CTPOCHUS, COCTaBa W
CBOMCTB aTOMOB XMMHYECKHX 3JIeMEHTOB |—IV miepro 0B 1 00pa30BaHHBIX MU MTPOCTHIX M CIIOKHBIX BEIIECTB;

9. ycmamnosnenue 3aBUCUMOCTH CBOMCTB W TNPUMEHEHHS Ba)KHEHIINX OPraHMYECKUX COCAWHEHHH OT WX XMMHUYECKOTO CTPOCHHUS, B TOM YHCIE H
00yCIIOBJIEHHBIX XapaKTEPOM 3TOTO CTPOEHUs (MpeAeIbHBIM UM HEMIPEeeIbHbIM) U HATUYUEM (QYHKIIMOHAIBHBIX TPYII;

10. mooenuposarnue MOIEKYIl HEOPTAHUIECKUX U OPTaHUIECKUX BEIIECTB;
11. nomumanue XMMHUUECKOU KAPTUHBI MUPA KaK HEOTHEMJIEMOM YaCTH [EJI0CTHON HAyYHOU KapTHHBI MUPA;

. B IIEHHOCTHO-OPUEHTAlMOHHOUN chepe — amanusz U oyenxa TMOCIEACTBUN AJIS OKpYXKarollel cpelpl OBITOBOW M MPOU3BOJCTBEHHON NEATEIbHOCTH
YeJl0BEKa, CBA3aHHOM C MPOU3BOICTBOM U MEPEPAOOTKON XUMUUYECKUX MTPOTYKTOB;

1. B TPYHOBOH cdepe — npogedeHue XUMUYECKOTO SKCIEPUMEHTA; pa3zeumiue HABBIKOB y4EOHOM, NMPOEKTHO-HCCIIENOBATENLCKON U TBOPYECKOM
AEATeTbHOCTH IPH BBIMOJHEHUN HHANBUAYATBHOTO MIPOEKTA 110 XUMUH;

IV. B chepe 3mopoBoro obpaza KU3HU — coOa00eHue TIPaBUII 0€30TacHOTO OOpalleHus C BEIIeCTBAaMHU, MaTepHaIaMH;, OKa3aHHUE MEePBOI TIOMOIIU TPH
OTpaBJICHUSX, OXKOTaX M TpaBMax, NOJIYYECHHBIX B pe3ylbTaTe HApPYIICHHUS TPABWI TEXHUKH OE30TMacCHOCTH MpH paboTe C BEIEeCTBAMU H
J1a00paTOPHBIM 000PYTIOBAHUEM.

Conep:xanue kypca 10—11 kiaaccoB ba3oBblii ypoBeHb

CopepxaHue Kypca XapaKTepHU3yeTcs IIeIOCTHOCTBIO U CHCTEMHOCTBbIO Y4eOHOro IMpeaMeTa, Ha OCBOEHHUE KOTOPOTO OTBEACHO KECTKO
JTUMUTUPOBAHHOE yueOHOE BpeEMSI.

Kypc nenutcs Ha aBe paBHBIE 110 OTBEAEHHOMY Ha UX U3YYE€HHE BPEMEHH YacTH: OPTaHUUYECKYI0 XUMHUIO U OOIIYI0 XUMHUIO.

CrpykTypupoBaHHE Kypca OPraHMYecKOoW XHMHU OTpENeNseTcs HUAeed pPa3BUTHS YYalIUXCs HENPO(UIBHBIX KJIACCOB CPEICTBAMHU Y4eOHOTO
npeaMera. C IeNbl0 YCHIGHUS POJU ACAYKIMH B OOy4eHMHM XMMHHM BHAYaje JAlOTCs KpPaTKUE TEOPETHYECKHE CBEACHUS O CTPOCHHH, KIAaCCHU(pHUKAIUH,
HOMEHKJIAType OpraHMYECKUX BEIIeCTB, 00 0COOCHHOCTSIX PEAKIIHI C UX y4acTHEM.

CdhopmupoBanHbie TakuM 00pa30oM TEOPETHUECKHE 3HAHUS 3aTEM Pa3BUBAIOTCS Ha (DAKTOJOTMYECKOM MaTrepHalie MpPU PacCMOTPEHHH KIIACCOB
OpraHMYECKUX COeIWHEHUH. B cBOO ouepenp, Takoi MOAXO[ MO3BOJSET U TIy0)Ke M3YYUTh OCOOCHHOCTH CTPOEHHUS M CBOWCTB OPraHMYECKUX BEIECTB
pa3HbIX KiaccoB. Tak, OCHOBHBIE MOJOKEHUS TEOPUH XUMUYECKOTO CTPOEHHUSI OPraHNYeCKUX coennHeHnit A. M. BytiepoBa 3akpersitoTcst Ipyu U3y4eHUH
yIJIEBOJOPOAOB (QIKaHOB, AallKEHOB, JWEHOB, AJIKWHOB, apEHOB) M WX MPHPOJHBIX HUCTOYHUKOB (IMPHUPOJHOTO Traza, HETH W KaMEHHOTO YIJIf),
KHCTIOPOICOACPKAIUX OPraHUYeCKUX COCIUMHEHHH (CIUpTOB, (EeHONa, albJerHa0B, KapOOHOBBIX KHCIIOT, CIOXHBIX 3(HUPOB, KHUPOB H YIJICBOJIOB) U



a30TCOACPIKAINX OPraHUYECKUX COCTUHEHUH (aMUHOB, aMUHOKHCIOT, OEJIKOB M HYKICHHOBBIX KHUCJIOT). 3aBEpIIaeT Kypc OPraHHMYECKOW XWMUH TIIaBa
«Opranuueckasi XUMHsI U 00IIECTBOY», TJe 00yJaromuecs: 3HaKOMATCS ¢ TAKMMU Ba)KHBIMU B NPAKTUYECKOM M OMOJIOTMYECKOM OTHOIICHUH BEUIECTBAMH U
MaTepuallaMH, KaK IJIaCTMAcChl M BOJIOKHA, ()epMEHTHI, BATAMHUHBI, TOPMOHBI M JICKAPCTBA, & TAKXKE C JJOCTIKEHUSIMH OHOTEXHOJIOTHH.

CrnenoBarenbHO, OCHOBHBIM KpHTEpHEM OTOOpa (haKTHUECKOTO MaTephalia Kypca OpPraHWYeCKOH XUMUM SIBISICTCS WSS PeaH3aldy MPAKTHKO -
OpPUEHTUPOBAHHOTO 3HAUCHUS 00OBEKTOB OPraHNYECKON XUMUH (COCIMHEHUI U peaKIuii).

Wnes o Benymen pojii TEOPETUUECKUX 3HAHUN B MPOLIECCE MO3HAHUS MHUpPA BELIECTB M PEAKIMU CTaja OCHOBOM M ISl KOHCTPYMPOBAHUS Kypca
oOmierd xumun. Ha ocHOBE enmMHBIX MOHATHI, 3aKOHOB M TEOPUH XMMHH Yy CTapUICKIACCHUKOB (POPMHUPYETCS IEOCTHOE MPEICTABICHUE O XUMUYECKOH
HayKe, 0 XUMHYECKOM KapTHHE MUPa KaK COCTABHOM YaCTH €IMHOM €CTECTBEHHO-HAyYHON KapTUHBI MHpA.

B kypce o0mielt xumuu BHavalle yqaliuecsi 3HaKOMATCS MOCIEIHUMHU TOCTHKEHUSIMU B 00JIaCTH M3YYEHHUs aTOMa, Y3HAIOT O COBPEMEHHBIX METO/Iax
MO3HAHUSI CTPOCHUS aTOMa, YIIyOJSIIOT M pacIIUpsiiOT 3HAHMS, MOJIyY€HHbIE B KypCce€ OCHOBHOM WIKOJIBI, O CTPOEHHMHM aToMa U BEIIECTBA Ha OCHOBE
[lepuoauueckoro 3akoHa u Ilepuoanueckoit cucrems! JI. Y. MenneneeBa, 06 o0mux CBOICTBaX KJIACCOB OPraHMYECKUX M HEOPraHWYECKUX COEAMHEHUN
(KuCOT, OCHOBaHMWM, aM(OTEPHBIX COEIUHEHHI) B CBETE€ TEOPUH 3JIEKTPOJIMTUYECKON AMcCCOoLMallid M IPOTOHHOHM Teopuu. Jlamee paccmaTpuBaeTcs
KJIacCU(pUKaIUs XUMUYECKUX PEAKIMil B OpraHMYecKOd M HEOpraHWYecKol XUMHUM. 3aBeplIiaeT Kypc 3HAKOMCTBO CTapUIEKIACCHHUKOB C MEPCHEKTUBAMU
pa3BUTHUSI XUMHUYECKON HAayKH W XMMUYECKOTO IMPOU3BOJICTBA, C MpoOIeMaMH OXpaHbl OKpYXalolel cpelbl OT XMMHUYECKOTO 3arpsA3HEHUs M MyTIMHU HX
pelIeHus.

Conep:xanue kypca. 10 knacc. ba3oBblii ypoBeHb
Teopusa cmpoenusa opzanuueckux coeounenuii A. M. Bymnepoea. Ilpeomem opzanuueckoii xumuu. OpecanHuueckue eewjecmsd. NPupooHvle,
uckyccmeenuvle u cunmemudeckue. OcobenHocmu cocmaea U CMpoeHus opeaHuyeckux eewjecms. Bumanuzm u eco kpax. Ilonamue 06
Y211e8000p00ax.
OcHoOBHbIE M0JIOKEHUSI TeOPHMU XMMHYeckoro crpoenusi byrtiepoBa. Banentnocts. CtpykTypHble (OpMYSBl — TMOJHBIE M COKpAllEHHBIE.
[IpocTeie (omMHApPHBIE) M KpaTHBIC (JIBOMHBIC U TPOKHBIE) CBs3H. MI30Mephl 1 m3oMepus. BzanMHOe BIUSHIE aTOMOB B MOJICKYJIC.
Jemoncmpayuu. 11lnasnenue, oOyrivBaHNe U FOPeHHE OpPraHUYecKUX BemlecTB. Mojenu (mapocTep>KHEBbIe B 00bEMHBIE) MOJIEKYNI OPraHUYEeCKUX
COEIMHEHUH pa3HbIX KiaccoB. OnpeeneHue IEMEHTHOTO COCTaBa OPraHUYECKUX COCAMHEHU .
Jlabopamopusie onvimot. VI3roroBienrne Mojelield OpraHMu4eCKUX COCAMHEHUH.
YriaeBoaopoasl M UX NPUPOAHbIE HCTOYHUKH
IIpenesbHble yriieBoaopoabl. Ajkanbl. Onpenenenue. ['oMonoruueckuil psj ankaHoB U ero oduias popmyna. CTpyKTypHas U30MepUs YIIIEPOIHOM IeTH.
Pamukansl. Homenknatypa ankanoB. XvUMHYECKHE CBOWCTBA allkaHOB: FOPEHUE, PEAKIMH 3aMelleHHsl (TaJoreHUpOBaHUE), pPEaKlus Pa3lIoKeHUs METaHa,
peakuus AeruIpUPOBAHUS ITAHA.
Henpeneabnsie yriaesoaopoabl. Ankenbl. DtuieH. Onpenenenue. ['omonornueckuil psg ankeHoB. Homenkiarypa. CTpykTypHas U IpPOCTPaHCTBEHHAs
(reomeTpuyeckas) uzomepus. [IpomblliieHHOE TOTYyYEHHE ANKEHOB: KPEKUHT U JIETHIPUPOBAHUE alKaHOB. JlabopaTopHOE MoJlydeHHE ITHIICHA — PEeaKIIHs
JEeTUApaTaluy 3TaHosa. Peaknny mpHCOeAMHEHHUS: TMApaTalys, TMAPOraJlor€HHpPOBaHKE, TaJloTeHUpOBaHue, nonuMepusanuu. Ilpasnno MapkoBHHKOBA.
Oxucnenue ankeHoB. KauecTBEHHbIE peaKlMU Ha HEMPEAEIbHBIE YIIIEBOJOPOIBI.
Aaxanuennl. Kayuykn. Onpenenenue. Homenxnatypa. ConpsbxéHnbele nueHbsl. byramuen-1,3, uzonpen. Peaknus JleGeneBa. Peakunu npucoequHeHUs
ankaqueHoB. Kaydyku: HaTypalnbHbIN, CHHTeTHUECKHE (OyTaIMeHOBBIH, H30NIpeHOBIN). Bynkanuzanus kaydyka. Pesuna. D00HUT.



Aaxunbl. Onpenenenue. Homenknarypa. [lonydyeHue u npuMeHeHHEe aleTUIeHa. XMMUYECKHE CBOWCTBA alleTHIIEHA: TOPEHUE, pEaKLUU IPUCOEANHEHNUS:
IUpOrajoreHMpoBaHue, rajloreHupoBanue, ruaparanus (peakuus Kyueposa). Bunnixnopua, NoJIuBUHUIXIOPU.

Apenbl. Onpenenenne. beH3om: ero crpoeHne, HEKOTOPbIE (PU3MUYECKUE W XUMHUYECKHE CBOMCTBA (FOpPEHHE, PEaKIHMU 3aMEIIeHHs] — TaJOreHUPOBaHHE,
HUTPOBAHUE), [IOJIyYE€HUE U IPUMEHEHUE. DKCTPAKIIUSL.

Hpupoansiii ra3. CocraB npupoaHoro rasa. Ero Haxoxnenue B mpupoze. [IpenmymiecTBa mpupoaHOTO ra3za Kak TOIUIMBA. XHMHYecKas repepadoTka
MIPUPOIHOTO Ta3a: KOHBepcus, upoJin3. CHHTE3-Ta3 U €ro UCIOoJIb30BaHHUE.

Hed1s u cnocodbl eé nepepadorku. [lomyTHbli HeTIHOU Ta3, €ro cOCTaB M (PpaKIUN — Ta30BbIi OEH3WH, MporaH-OyraHoBast, cyxou ras. Hedts, eé
COCTaB W TepepadoTKa — IMeperonka, KpekuHr, pudopmunr. Hedrenpoaykrel. OKTaHOBOE YHCIO; OCH3UH.

Kamennblii yroib u ero nepepadorka. Vckomnaemsplil yrojib: aHTpauuT, KaMeHHbIHN, Oypbiil. KokcoBanne xkameHnHoro yris. KokcoBelil ra3, aMMuauHas
BOJIa, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ['a3uukanys n kaTaluTHYecKoe r’uApUPOBaHNE KAMEHHOTO YIJIS.

Jemoncmpayuu. I'openne Metana, 3TaHa, aletwieHa. OTHOIIEHHE METaHa, 3TUJIEHA, alleTueHa u OeH30/1a K pacTBOpaM IepMaHraHara Kajius 1 OpoOMHOMN
Boje. [lomydyeHue sTuieHa peakuued OerHApaTalliyd 3TaHOJIAa W aleTWIEHa TUAPOJIM30M KapOuna kanpius. PasnokeHue kaydyka NpU HarpeBaHuUH,
UCIBITAaHWE TPOAYKTOB PA3JIOKEHUs Ha HempenenbHoCTh, kosuekuuu «Hedts n HedTenpoaykTel», «KaMeHHBIH Yroiab M NMPOIYKTHl €ro nepepaboTKu,
«Kayaykny.

Jlabopamopnsie onvimor. OGHApYKEHHE MPOAYKTOB TOPEHHS CBeuH. VcciemoBanrne cBOMCTB KayqyKOB.

Kucaopon- u a3orconep:kamue opraHuyecKue coeJuHeHHs

Onnoatomuble ciupThbl. Onpenenenre. OyHKIMOHAIBHAS THAPOKCUIIbHAS Trpymnna. ['oMoJornyeckuil psia npeaesbHbIX OJJHOATOMHBIX cUpTOB. M3omepus
MOJIOKEHUS (PYHKIMOHAIBHOU Tpynmbl. BomopoaHas cBsi3zb. XMMHUYECKHE CBOMCTBA CIUPTOB. AJNbJACTHaHAs Tpynmna. Peakmus sTepudukanum, CIOXKHBIC
s¢upsl. [Ipumenenue cnupros. [leiicTBe METHUIIOBOTO U 3TUJIOBOTO CIUPTOB Ha OPraHU3M YeJIOBEKa.

MHuoroaromubie cnuptbl. OnpeneneHue. DTUICHINIMKONb. ['nunepud. [losydeHne U XMMHYecKHe CBOMCTBA MHOTOATOMHBIX chHUpTOB. KadecTBeHHas
peaxiusi Ha MHOTOATOMHbIE CIUPTHL. AHTUDPU3.

®enou. CtpoeHue, nojydeHue, CBOMCTBA U npuMeHenue (enosa. Kauecrsennsle peakuuu Ha ¢peHos. B3aumHoe BiusiHuE aTOMOB B MOJIEKYJe eHoa.
Aabpgernapsl. Onpenenenue. @opManpaerua U aneTaabIerua. XUMUYECKHME CBOMCTBA anbAeru0oB. KauecTBEHHblE peakUMHM Ha auplaeruabl. Peakuuun
nonukonaeHcanuu. KapbonunbHas rpynna. KeToHsl Ha nmpumepe aneToHa.

Kap6onoBble kucioThl. [IpenenbHbie 0JHOOCHOBHBIE KApOOHOBBIE KUCIIOTHI, HX TOMOJIOTHYeCKHi psij. [losrydeHne u npruMeHeHne. XUMHUECKUEe CBOMCTBA
KapOOHOBBIX KUCIOT. Peakius arepudukanuu.

Caoxublie 3¢upsl. Kupsl. Peaknus srepudukanuu. Crnoxubie 3¢upsl. JKupbl, uX cocTaB U ruaponn3 (KUCIOTHBIN U 11eno4yHoi). Meuta. 'mapupoBanue
KHUPOB.

YraeBoabl. YrieBojsl. MoHocaxapubl. [moko3a kak anpaeruaocnupt. Copout. MonouHokucinoe u cnuptoBoe Opoxenue. dotocunres. Jucaxapuabl.
Caxapo3a. [lonmcaxapuipl: Kpaxmal, HEJUTH0I03a.

AMuHBI. AMUHOTpynna. AMUHBI TIpeeibHble U apoMaTtnueckue. AHWIMH. [lonyyenue amuHoB. Peaknus 3uHnHa. XUMHUYECKUE CBOMCTBA U NMPUMEHEHUE
aMUHOB.



AMMHOKHCI0THI. Bejiku. AMHHOKHCIOTHI Kak aMmMQoOTepHble opraHmdeckue coeamHeHus. [nmummu. Peakuus nommkonaencanuu. llenTuanas cBA3b.
[lepBuyHasi, Bropu4Hasi, TpETUUHAsE CTPYKTYphl OenkoB. KauecTBennslie peakuuu Ha O0enku. ['uaponuns. Jlenatypanus. buonornyeckue pyHkuuu O€NKOB B
OpraHusMe.

Jemoncmpayuu. Oxucienue cnupTa B anmpaerun. KadecTBeHHas peaxiyisi HA MHOTOATOMHBIE CIUPTHL. PacTBopumocTh (eHONa B BOJE MPU OOBIYHOM
TemmepaType u npu HarpeBanuu. KauectBenHslie peakiuu Ha (eHon. KadecTBeHHBIE peakuy Ha ambAeruabl. B3anMomeiCcTBHE TIIIOKO3bI ¢ THIP OKCHIOM
meau(1l) xak anprernnocnupra. KauectBennas peakuus Ha kpaxmadi. L{BeTHbIe peakiiuy OEIKOB.

Jlabopamopnvie onvimer. CpaBHEHHE CKOPOCTM HCHApeHUs BOJAbI M 3TaHoJIa. PacTBOpMMOCTH IIMLEpUHA B BOJE. XHMHMUYECKUE CBOICTBA YKCYCHOMU
kucnoTel. OnpeaeneHne HenpeaAeaIbHOCTH PACTUTEIBHOTO Macia.

Ilpakmuueckasa paboma. Vinentudukanusi OpraHMueCKuX COCTMHEHUH.

Opranuyeckasi XuMHsl 1 0011eCTBO

Buorexnosorus. Ilepuonsl e€ pasButuss. Tpu HampaBiaeHUs OHWOTEXHOJIOTMU: Te€HHas (WIM TeHETHYecKas) HWH)KEHEpHs; KJIETOYHas WHXEHepus;
Ouosnoruueckas uHxeHepus. ['eHetnuecku monuduupoBaHHbie opranu3mbl (I'MO) u Tpancrennas nponaykuus. Knonuposanue. MMmoOunn3oBaHHbIE
(hepMEeHTBI U UX PUMEHEHHE.

Mommmepsl. Knaccudukanus nomumepoB. MickyccTBeHHbIE MOIUMEPHI: LIEJUTYIION, alleTaTHBIN IIENK, BUCKO3a, 1eJIodaH.

Cunrernyeckne mnoguMepbl. CrocoObl TMOMy4YeHHS TMOJUMEPOB: MOJMMEpU3alus M ToJukoHAeHcanus. CHHTeTHYecKue Kaydyku. IlmacTmaccsr:
MOJIMCTUPOI, Te(PIIOH, TOTUBUHIIIXJIOPHA. CHHTETHYECKHE BOJIOKHA: KAalPOH, HAWIIOH, KEBJIAp, JTaBCaH.

Hemoncmpayuu. Komnekuuu IiacTMacc, CHHTETUYECKUX BOJOKOH M M3ACINN U3 HUX. PasymokeHme mnepokcuaa BOAOpPOJA C IMOMOLIBIO KaTaasbl
MIPUPOTIHBIX OOBEKTOB.

Jlabopamopnwie onvimoi. 3HAaKOMCTBO C 00pa3LaMHy IJ1ACTMACC, BOJIOKOH U Kay4yKOB.

Ilpakmuueckas padoma. Pacno3naBaHue MjIacTMacc U BOJOKOH.

Conep:xanue kypca. 11 kiaacc. ba3oBblii ypoBeHb
CrtpoeHue BelecTn
OcHoBHbBIE CBeJleHUs1 0 cTpoeHun aTtoma. CTpoeHHE aToMa: AP0 M DJIEKTpOHHas 00oJsiovka. M30Tombl. XUMUYECKUN 3J1eMEHT. Bonblioi aapoHHBII
KoJuTaiiiep. YpOBHU CTPOCHHUS BEIIECTBA.
Ilepuonnueckas cucrema xumuueckux 3jemeHToB /[. U. MenesieeBa B cBeTe YueHHs O CTpoeHHN aTomMa. Du3nuecKkuil CMbICT HOMEPOB: 3JIEMEHTa,
nepuoja, rpynmnsl. BaneHTHbIE 37€KTPOHBL. DIEKTPOHHAS KOH(MUTYpalusd aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsSI CBOWCTB JIEMEHTOB B MEPUOJIaX U IPyIMIax.
DNEeKTPOHHBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB.
®uiocodcekue ocHOBbI 001HOCTH [lepHoanyecKkoro 3aKoHa M TeOpPHU XMMHYeckoro crpoenusi. [Ipeanoceuiku oTkpeITUs [lepuoanyueckoro 3akoHa u
TEOPUU XUMHUYECKOTO CTpOoeHHs. POJIb TMUHOCTH B UCTOPUU XUMUU. POJIb MPAaKTUKK B CTAHOBJIEHUU M PA3BUTUU XUMHUUYECKOM TEOPUH.
HNonHasi XuMu4ecKasi CBA3b U MOHHbIC KPUCTA/UINYecKHe peméTku. KaTuoHbI Kak NpOJAYKT BOCCTAHOBJIEHUS aTOMOB METAJIJIOB. AHUOHBI KaK MPOIYKT
OKHCJIEHUsI aTOMOB HeMeTaioB. MloHHas XuMu4eckasi CBA3b U MOHHAsI KpUCTaUINYecKas pemeTka. oHbI MpOCThIE U CHOKHBIE.



KoBajieHTHasi XuMMHM4YecKasi CBfi3b. ATOMHbIE W MOJIEKYJIsIpHble KpHCTal/IMdYecKkue pemérku. KoBaneHTHas HENMOJSpHAas M IOJISIpHAs CBSI3U.
DNEeKTPOOTPUIATENBHOCTh. KpaTHOCTh KoBaJieHTHOW CBsi3M. OOMEHHBIM M JIOHOPHO-AaKIENTOPHBIA MEXaHU3Mbl OOpa30BaHUS KOBAICHTHBIX CBS3CH.
[TonsipHOCTB CBSI3U U MOJIIPHOCTH MOJIEKYJIbI. MOJIEKYISIPHBIE U ATOMHBIE KPUCTAIIIMYECKHUE PEILIETKH.

Meranaudeckas cBsi3b. MeTainyeckue KpUcTauinyeckue peméTku. Meramnueckas XMMHUEcKas CBsI3b: HOH-ATOMBI U AJIEKTPOHHBIN Ta3. dusnyeckue
CBOICTBa METAJUIOB M X IPUMEHEHUE Ha OCHOBE ATUX CBOMCTB. CIlsIaBbl UEPHBIE U LIBETHHIE.

Bopopoanas xumuyeckasi cBsi3b. BoiopoiHas XuMudeckast CBs3b: MEKMOJIEKYJIIpHAsl U BHYTPUMOJIEKYJIsIpHasi. 3HaUYeHHE BOJIOPOIHOM CBSI3U B MPUPOJE U
KU3HU YEJIOBEKa.

Mosmmmepswl. [lommMepsl, UX OTYYEHUE: PEAKIUH TOJMMEPU3alMU U NoJauKoHaeHcanuu. [imactmacceel. Bonokna. Heoprannyeckue nmoammepsl
MucnepcHble cucrembl. /ucnepcHble cucTeMbl: nucnepcHas (asa u nucnepcuoHHas cpena. Kiaccugukanus IUCHEPCHBIX CHUCTEM [0 arperaTHoOMy
COCTOSIHUIO M IO pa3Mepy uacTull (as3bl. I'py0onucnepcHbIE CUCTEMBI: 3MYJIBbCHUU, CYCHEH3UH, adp030Jd. TOHKOIUCHEPCHBIE CUCTEMBI: 30JM M Telu.
CuHepes3uc 1 Koaryssiusl.

Jlemoncmpayuu. Paznmuunsie popmel [lepruoanueckoii cuctemsl xumudeckux 3meMenToB Jl. M. MenaeneeBa. Moiens KpUCTaINTMYECKON PEHIETKU XJIOpUIA
HaTpust. O6pa3ibl MUHEPAIOB ¢ HOHHOW KPUCTAUTMUECKON PEHIETKOM: KalblUTa, TAJINTa, MOJIENH KPUCTAIUIMUYECKUX PEHIETOK «CYXOro JbAa» (WU MoAa),
anMasa, rpaduta (uau kBapia). Moens MosisipHOTO 00BEMa raza. OOpasibl pa3IMUHbIX JUCTIEPCHBIX CHCTEM: IMYIbCUN, CYCTICH3UN, adpo30JieH, Tenel u
3oJiei. Koarymsnus. Cunepesuc.

Jlabopamopusie onvimpl. MonenupoBaHue METALTUNISCKON KpucTaummuecko peméTku. Jlenarypamus Oenka. [lomydeHne sMyabCuu pacTUTEIHLHOTO Macia.
[Tonyuenue cycrneH3un «U3BECTKOBOTO MoJIOKay. [loydeHne KOIJIONIHOTO pacTBOpa KypuHOTO Oelika M MCCIIeJOBaHUE €ro CBOMCTB € MOMOIIBIO JIa3epHOU
YKa3KH.

XuMHUYeCKHe peakunu

Knaccupukanusa xumudyeckux peakumid. Peakium 0e3 WM3MEHEHHMs] COCTaBa BENISCTB: aUIOTPONMM3AIMK M HM30Mepu3aluu. [IpUuuHBI amaoTpomnuu.
Knaccudukanus peakiuii no 4uciy ¥ COCTaBy peareHToB U MPOAYKTOB U 10 TermoBoMy dhdekty. TepmoxuMuyeckue ypaBHEHUs peaKiuil.

Cxopoctb xuMuueckux peakumil. CKOpOCTh XMMHYECKOW peakuuud U (akTopbl €€ 3aBUCUMOCTHU: MPUPOJA PEArupyIOIIMX BELIECTB, IJIOMAAb HUX
COTPUKOCHOBEHHUS, TEMIIEpATypa, KOHIIEHTpalMs U Hanuuue Katanuszaropa. Karanuz. depmentsl. UIHTHOUTOPBHI.

XuMHYecKoe paBHOBecHe M cocodbl ero cMemieHusi. O0patumble peakuuu. OO0IIas XapakTEpUCTUKA PEaKLUK CHHTe3a aMMHUaKa U YCIIOBUS CMEIICHHS
PaBHOBECHS IPOU3BOJICTBEHHOTO IPOLECCA BIPABO.

I'maposms. ['uaponu3 HeoOpaTuMbIii u oOpaTtumbiid. Tpu ciaydast rugponusa cosieil. Posib rugponusa B oOMeHe BemecTB. Ponb ruaposimnza B SHEPreTHYeCcKOM
oOMeHe.

OxucIMTEeIbHO-BOCCTAHOBUTEIbHBIE peaknuu. CreneHb okucieHus. OKHUCIUTENb U BOCCTAHOBUTENb. OKHUCIEHHE M BOCCTAHOBJIEHHE. DJIEKTPOHHBIN
OanaHc.

DJIEKTPOJIM3 PACIJIaBOB U pacTBOpPoB. [IpakTHyeckoe npuMeHeHue dJieKTpoau3a. ['anpBanomnactuka. ['anbBanocrerus. Padunuposanue.
Jemoncmpayuu. JK30- U dHIOTEPMHUYECKHE peakuuu. TeroBble SIBICHUSA NPU PACTBOPEHMM CEPHOM KUCIOTBI M aMMHMAYHOM CEJUTPHI. 3aBUCHMOCTb
CKOPOCTH pe€akLUU OT MPUPOJbl BEUIECTB HAa IPUMEPE B3aUMOJECHCTBUS PACTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOW KOHIIEHTPALMM C OJUHAKOBBIMU
KycoukaMu (TpaHyJlaMHi) IIMHKa U OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, LIMHKA, Keje3a) ¢ pacCTBOPOM COJISTHOM KHCIOTHI. B3aumo neiictBue
pPacTBOpPOB CEPHOM KHUCIOTHI C pacTBOpaMU THOCYIb(paTa HATpUs Pa3IUYHOM KOHIEHTpAlMM W TemIeparypbl. Mojenb kumsiiero ciosi. Pasmoxenue



MEPOKCHJIa BOJIOPO/Ia C MOMOIIHI0 HEOPTraHUYECKUX KAaTAIM3aTOPOB (COJIeH JKeme3a, HoIuAa Kallks) ¥ IPUPOIHBIX 0OBEKTOB, COJIEPKAIIUX KaTanasy (ChIpoe
Msico, Kaprodens). [Ipocreline OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: B3aMMOJICHCTBUE IIMHKA C COJSHOW KHCIOTOW W JKene3a ¢ cyiabdarom
menu(ll). Moaens anextposmsépa. Moaensb 31eKTPOIU3HON BaHHBI JJIs MTOTYYSHUS aTFOMUHMSL.

Jlabopamopnwie onvimel. [IpoBeieHre peakuuil, UAYIIKUX A0 KOHIA, MO npaswiy beproiuie. Pasnoxkenue nepokcuaa BOAOpOJa ¢ MOMOIIBIO JIMOKCHAA
mapranna. Cmemenne paBHoBecus B cucteme Fe** + 3CNS™ <> Fe(CNS)s. McnpiTanune MHAMKATOPAMH CpeIbl PACTBOPOB COJEH PA3MMYHBIX THIIOB.
B3aumopeiictBue pactBopa cynbdara meau(ll) c xene3om u ruipoOKCUIOM HATPHUSL.

Ilpakmuueckasa padoma. PenieHne 3KCIEPUMEHTAIBHBIX 331a4 110 TeMe « XUMUYECKask PEaKIIHs».

BemecrBa u ux cBoiicTBa

Metamabl. O6mue pusndeckue cBoicTBa MetauioB. Kimaccudukanus MeTaiuioB B TeXHUKE U XUMUHU. OOIIMe XUMUYECKUE CBOMCTBA METAJUIOB. Y CIIOBUS
B3aMMO/ICHCTBHS METAIIJIOB C PACTBOPAMHU KUCIIOT U COJieil. MeTamioTepmusi.

Hemerasuibl. biaropoansie rasel. Hemeramnsl kak okuciurenu. Hemeramnsl kak BoccraHoBuTenu. Psjn anexrtpoorpuuarensHOCTH. MHEpTHBIE Min
0JIarOpOIHBIC Ta3bl.

Kuciaorsl HeopraHuveckue u opraHumyeckue. KHCIOTBI ¢ TOYKH 3peHUS aTOMHO-MOJEKYJISIPHOTO YdeHHs. KHCITOTBI ¢ TOUKH 3pEHHS TEOpUH
ANEKTPOJUTUYECKON Jucconuaniuu. KucaoTel ¢ TOYKM 3peHus MPOTOHHON Teopun. OOIIMe XUMUUECKHE CBOMCTBA KUCIOT. Kimaccudukamms KucioT.
OcHoBaHMsI HeopraHuvyeckue W opranumvyeckue. OCHOBaHMS C TOUKH 3PEHUS aTOMHO-MOJIEKYJISIpHOTO ydeHusi. OCHOBaHHSI C TOYKH 3PEHUS TEOPUHU
ANEKTPOJUTUYECKONU nuccormanui. OCHOBaHHMS C TOYKH 3pEHHMs] TPOTOHHOUW Teopuu. OOImME XWMHUYECKHE CBOMCTBa ocHoBaHui. Kiaccudukarus
OCHOBaHUM.

AM@oTepHble cOeIMHEHHs] HeOpPraHUYecKHe M OpraHuyeckue. AmMdorepHbie OKCHUIBI W TUAPOKCUABL. [lomydeHue u cBoiicTBa aM@OTEPHBIX
HEOPraHUYECKUX COCAMHEHUH. AMUHOKHUCIOTH — aM(pOTepHble OpraHnueckue coequHeHus. [lentuapl u nentuHas cBs3b.

Coau. Knaccudukamus coneit. Kéctkocth Bombl U crmocoObl e€ yctpaneHus. [lepexon kapOoHata B TuapokapOoHaT u obOpaTHOo. OOmue XUMHYECKHe
CBOWCTBA COJIEH.

Jemoncmpayuu. Komnekuuss meramioB. Komiekuus HemeramwioB. B3aumopeicTBue KOHUEHTPUPOBAHHOW a30THOM KHCIOTHI C MeAbro. Bcemblika
TepMUTHOM cMmecu. Bcenblmka uyépHOro mnopoxa. BpITeCHEeHME Tallor€HOB M3 WX pacTBOPOB JPYrMMH rajoreHamu. B3ammopeiictBue mnapos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KUCIIOTHI U aMMHUaka («IpIM 0e3 orHsay). [lonyuenune ammuaka u uzydenue ero cBoicts. [lonydenune amporepnoro
TUAPOKCHUIA U U3YYEHHUE ero cBOMCTB. [lomydeHune x€CTKOM BOIBI M YCTPAHEHHUE €€ KECTKOCTH.

Jlabopamopnsie onvimel. [lonydeHne HEPaCTBOPUMOIO T'MIPOKCUAA U €r0 B3aUMOJACHCTBUE € KUCIOTOM. McciienoBaHne KOHLIEHTPUPOBAHHBIX PAaCTBOPOB
COJISHOM M YKCYCHOUM KHCJIOT KamlelbHbIM METOJOM NIpU UX pa3daBieHUW BoJOH. PasnuuHble ciiydan B3aMMOJICHCTBHS PAaCTBOPOB COJICH aTIOMUHHS CO
ENOYBI0. Y CTpaHEHUE KECTKOCTU BOJIBI.

Ilpakmuueckaa padoma. Penienne 5KCIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «BemiecTBa u ux CBOMCTBaY.

XuMHUS 4 COBPeMeHHOe 00111eCTBO

Xumnueckas texnosorusi. [Ipon3Boacreo ammMuaka u MeTaHoJia. XUMUYECKasi TEXHOIOTUS. XUMHUECKHE MPOLIECCHI, JIEKAIIUE B OCHOBE IIPOU3BOJICTBA
aMMHUaKa U METaHOJa. XapaKTePUCTHKA 3TUX mpolieccoB. OOIMe HayIHbIE MPUHIIUITBI XUMHUECKOTO MPON3BOCTBA.

XHMHYeCKasi TPAMOTHOCTh KAK KOMIIOHEHT 001el KyJbTYpPbI YejioBeKa. MapKupoBKa yIIaKOBOYHBIX MaTEPHUANIOB, SIEKTPOHUKU U OBITOBON TEXHHKH,
9KOJIOTUYHOT'O TOBapa, MPOIYKTOB MUTAHUS, STUKETOK MO YXOAY 32 OJEKI0M.



Jlemoncmpayuu. Mojaens TPOMBINIIICHHOW YCTaHOBKH MOJTYYCHHUS CEPHOU KUCIOTHI. MOJIeNb KOJIOHHBI CHHTE3a aMMUaka. BuaeodparMeHThl U cliaidipl o

CTEIICHU PKOJOTHYSCKOM YUCTOTHI TOBapa.

Jlabopamopusie onvimot. VI3yuenve MapkKUpOBOK Pa3IMYHBIX BUJIOB MTPOMBIIIUICHHBIX U MPOJOBOJBECTBEHHBIX TOBApPOB.

TemaTnueckoe njaanuposanue 10 kiacc

Ne HaunmeHnoBaHue pa3iesioB, TeM KosnuecTBo
n/n 4acoB
1. Tema 1. [Ipeamer opranmyeckod xumuu. Teopus crpoeHus | 3
oprannyeckux coenunennii A. M. bytieposa
2. Tema 2. YrieBoA0pOIbl U KX TPUPOTHBIE UCTOUYHUKU 12
3. Tema 3. Kucmopona- u aszoTcomepkamme opranuudeckue | 14
COEIUHEHUS
4. Tema 4. Oprannueckas XUMHsI U 001IECTBO 5
Hroro: | 34
TemaTuueckoe mianuposanue 11 kiaace
Ne HaumenoBaHue pa3iesioB, TeM KouanuectBo
TeMbI 4acoB
1. Tema 1. CTpoeHue BemecTn 9
2. Tema 2. XuMHUYECKUE PEaKIIun 12
3. Tema 3. BemiectBa 1 uX CBOMCTBa 9
4, Tema 4. XuMusi 1 COBpEMEHHOE 00IIECTBO 4
Hroro: | 34




