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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamMMa 1o yueOHOMY IpeaMeTy «XUMuUs» cocTaBlieHa Ha ocHoBaHuU [Ipukasa
Munobpaayku Poccum ot 17.05.2012r. Ne 413 «O06 yrBepxkacaun (eaepaibHOro
rOCYyJapCTBEHHOTO CTaHAapTa cpegHero oobmiero oOpasoBanus» (B pemakmuu [Ipukasos
Muno6puayku Poccum or 29 nexabps 2014 r. N 1644, or 31 nmexabps 2015 r. N 1577) Ha
OCHOBE MPUMEPHOW mporpammel 1o ydeOHomy mnpeamery Kysnemopoit H.E. m ocHoBHOU
0o0pa3oBarelbHOM TpOorpaMmbl Jules. B Hell yYUTHIBAIOTCS OCHOBHBIE HMJIEU U TOJIOKEHUS
pPOrpaMMbl pa3BUTHS U (HOPMHUPOBAHHS YHUBEPCAIBHBIX YUYCOHBIX IEHCTBUU JJIsi CpPEIHETrO
olmero o0pa3oBaHHUs U COONIOJIEHA MPEEMCTBEHHOCTh € pabodyuMM MporpaMMamMu st
OCHOBHOTO 00111eT0 00pa30BaHusl.

B paboueit nporpamMme 1eny U3y4eHUs] XUMUM TIPEICTABIICHBI HA TPEX YPOBHSX: Ha yPOBHE
[eNel; Ha YpPOBHE METANpPEAMETHBIX, NPEAMETHBIX M JIMYHOCTHBIX 00pa3oBaTEIbHBIX
pe3yNbTaTOB; U Ha yPOBHE YUEOHBIX ACHCTBHIA.

B cucteme ectecTBeHHO-Hay4HOro OOpa3oBaHMsI XHMHsS KakK y4ueOHBIH MpeaMer
3aHMMAET BAXHOE MECTO B IMO3HAHWW 3aKOHOB IPUPOJIBI, HOPMHUPOBAHUHN HAYIHON KApPTUHBI
MHUpPa, XUMHUYECKOW TIpaMOTHOCTH, HEOOXOIMMOM JJisi IOBCEAHEBHOM »KU3HU, HABBIKOB
3I0pOBOTO M 0€30IacHOTO ISl YeJI0BEKA U OKPYIKAIOIIEH ero cpenbl o0pas3a JKU3HH, a TAaKXKE B
BOCIUTAHUU OSKOJOTHYECKOH KYIbTYpbl, (OPMHUPOBAHUH COOCTBEHHOW MO3ULUU IIO
OTHONICHHIO K XUMUYECKOW MH(OPMALIUU, TTOTydaeMON U3 Pa3HbIX HCTOYHHUKOB.

VYcnemHocT u3ydyeHUs y4eOHOro mpeaMeTa CBsi3aHa C OBJIAZICHMEM OCHOBHBIMU
MOHSITHSMHA XUMUH, HAYIHBIMU (paKTaMH, 3aKOHAMH, TEOPUSIMHU, IPUMECHEHUEM TTOTYyUCHHBIX

3HAHUH IpU pCHICHUHN NPAKTUYICCKHUX 3a/1ay.

B cootBerctBun ¢ ®I'OC COO xumus MOXeT U3y4yaTbcs Ha 0a30BOM U
yrayOJIeHHOM YPOBHSIX.
N3yuenne xumuum Ha 0a30BOM YpPOBHE OpPHUEHTHPOBAHO Ha oOOecredeHue

0011e00pa3oBaTeabHON U OOIIEKYIbTYPHOU MOATOTOBKH BBIITYCKHUKOB.

Copepxanue 0a30BOro Kypca IMO3BOJSET PACKPBITh BEAyIIHE MU U OTJIEIbHbIE
TIOJIOKEHUS, BAKHBIE B MO3HABATEIIPHOM M MHPOBO33PEHUYECKOM OTHOIICHUH: 3aBUCUMOCTH
CBOMCTB BEIECTB OT COCTaBa M CTPOEHUS; OOYCIOBICHHOCTh IMPHUMEHEHUS BEIIECTB HX
CBOMCTBAMM; MaTE€pUAIbHOE E€IUHCTBO HEOPraHWYECKHMX M OpPraHWYECKHUX BEIECTB;
BO3paCTaloIas Pojb XUMUU B CO3JaHUM HOBBIX JIEKAPCTB U MAaTEPUATIOB, B YKOHOMUU CHIPHS,

OXpaHE OKPYKAKOUIEH CPEIbI.



N3yuenne npeamera «Xumus» B 4acTH (GOPMUPOBAHUSA Yy OOYUYaAIOLIUXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOAOB IMO3HAHUSA, a TaKXe IPAKTHYECKOTO
IPUMEHEHUS Hay4YHBIX 3HAHUHA OCHOBAHO Ha MEKIIPEIMETHBIX CBS3AX MpeAMeTaMu olnactei
€CTECTBEHHbIX, MAaTEMaTUYECKUX U I'yMaHUTapHbIX HayK. [IpumepHas mporpamma ydeGHOTO
npeaMera «XHUMHUS» COCTaBJIeHa Ha OCHOBE MOAYJIBHOTO MPHUHIUIA MOCTPOCHHS Yy4eOHOTO
MarepHaia, He ONpeesieT KOJIMYECTBO YaCOB HA M3YUYeHUE y4yeOHOro NMpeaMeTa U KJIacChl, B
KOTOPBIX MpEIMET MOXeT u3y4arbcs. KypcMBOM B MNpHMEpHBIX YUEOHBIX Iporpammax
BBIJICJICHBI AJIEMEHTBI COJEp>KaHUsl, OTHOCSIIMECS K pe3yjibTaTaM, KOTOPHIM OOy4arouiuecs

«I10JIy4aT BO3MOKHOCTb HAYUUTLCS.

IIpumepHas nporpamMMa y4UTHIBA€T BO3MOXKHOCThH IOJIYYEHHUS 3HAHUM B TOM 4HCIIE
yepe3 NPaKTHUECKYIO JeATeNbHOCTh. B mporpamme colepKUTCS NPUMEPHBIN IepeyeHb
npakTuueckux padot. Ilpu cocraBieHuu paboueill MporpaMMbl yUUTENb BIPAaBE BBIOPATH U3
nepevHs paboThl, KOTOpbIE CUUTACT HanboJiee 11es1eco00pa3HbIMU, C YY€TOM HEOOXOIUMOCTH

AOCTHUIKCHUS TPEAMCTHBIX PE3YJIbTATOB.

Onucanne yueOHOro nmpeaMera B y4eOHOM IJIaHE:
B 6a3ucHOM yueOHOM IJIaHEe KypC XMMHUHM M3y4daeTcsl Ha 0a30BOM ypoBHE B KoiuvecTBe 140
4yacoB 3a 2 roja, T.e. 2 yaca B Hexenmo B 10 kimacce u 2 yaca B Henennro B 11 kiacce. (1 gac B

Hezeno kiaccoM U 1 yac B Hefenmto «IIpakTUKyM 1o XUMUN» ¢ JeIEHUEM Ha MOATPYIIIIbI).

OcHamenue yueOHOro nmpouecca

1) HaTtypayibHble OOBEKTHI (KOJUIEKIIMM MHMHEPAJIOB M TOPHBIX MOPOJA, METAJ0 M CIIJIaBOB,

MUHEPATIBHBIX YA0OPEHUH, IIaCTMACC, BOJIOKOH;

2) XUMHYECKHE pEaKTUBbl M MaTepHalbl (COTJAaCHO COOTBETCTBYIOIIMM JOKYMEHTaM U

UHCTPYKILIUSM)

3) XHUMHUYCCKas Jla60paT0pHa51 nocynaa, amnmaparsl U HpI/I60pH (I[.]'IH ACMOHCTPAlIMOHHBIX OIIBITOB,

JJIA BBITIOJTHCHUS OIIBITOB y‘-IaIJ_[I/IMI/ICSI).

4) MOZACIIN  KPUCTANINYCCKUX peI_HéTOK, Ha60p MoZeIell aTOMOB IS COCTaBJICHUS

IapOCTCPIKHCBBIX Mojenaen MOJICKYJI OPraHUYCCKHUX BCIICCTB.



5) y4uebHBIe MOCOOMST HA medaTHOW ocHOBe ( TaOmuiel «llepuoamdeckas cucreMa XUMHUYECKUX
anementoB J[.M.MenneneeBay, «Tabmuima pacTBOPUMOCTH KHCIOT, OCHOBAaHUU U COJECi»,

«OIIEKTPOXUMUYECKUH Pl HAIPSYKEHUI METAUIOB» U .

6) MHTEpaKTUBHAS M MapKepHas TOCKH, IIU(PPOBBIE CPEIICTBA OOYICHUS.

H.]IaanyeMLIe PeE3YyJIbTATbI 0OCBOCHUS yqeﬁnoro npeameTa «XHMHA».

B pe3yabrare m3ydeHusi yueOHOro mpeamera «XHMHsSD> HA YPOBHE CpeIHero
0011ero odopazoBaHus:

BblﬂyCKHI/IK HA 02a30BOM YPOBHEC HAYYHUTCH:

— packpbIBaTh Ha NpUMEpax poJb XUMHUH B (OPMHUPOBAHUM COBPEMEHHOW HAY4IHOU

KapTUHbLI MHUpPA U B HpaKTquCKOﬁ JACATCIIBHOCTH YCIIOBCKA,

— JEMOHCTPHpPOBaTb Ha IIpUMepax B3aWMOCBI3b MEXKIy XHMHEHM U JAPYTHMH

C€CTCCTBCHHBIMU HAYKaMU;
— PAaCKpbIBATh Ha IMIPHUMCPAX IOJIOKCHUA TCOPUN XUMUUYCCKOI'O CTPOCHUA AM. BYTJ'IepOBa;

— nonumarb (usmueckuit cmbicn Ilepuonuueckoro 3akona J[.J. MenneneeBa u Ha €ro
OCHOBE OOBACHATH 3aBHUCHMOCTb CBOWMCTB XMMHYECKHUX 3JEMEHTOB U OOpa30BaHHBIX HMHU

BCIICECTB OT JJICKTPOHHOI'O CTPOCHU aTOMOB;,

— OOBACHSTH IMPUYIHNHBI MHOFOO6pa3I/I${ BCIICCTB HA OCHOBC 06IJ_[I/IX Hpe,[[CTaBJ'IeHI/Iﬁ 00 ux

COCTaBC U CTPOCHUU,

— NPUMEHSATH MPaBHJIA CUCTEMAaTUYECKON MEXIYHApOJIHOW HOMEHKJIATYpbl KaK CpPEICTBA

pa3IuYeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTAaBY U CTPOEHUIO;

— COCTaBJISITb MOJIEKYJISIDHBIE U CTPYKTYypHBIE (DOPMYJIBI OPraHUYECKHUX BEIIECTB Kak
HOCUTENEH HMH(pOpMAIMM O CTPOECHUU BEIIECTBA, €r0 CBOWCTBAX W MNPHHAJIEKHOCTH K

ONpEe/IETIEHHOMY KJIACCY COeTMHEHUH;

— XapaKTCpU30BaATb OPraHUYCCKHUEC BCIICCTBA IIO0O COCTAaBy, CTPOCHHUIO U CBOﬁCTBaM,
YCTaHABJIMBATb IMMPUYUHHO-CICACTBCHHBIC CBA3W MCKAY [HaHHBIMH XapaKTCPUCTHUKAMU

BEIIECTBA;



— TPUBOJUTH MPUMEPHl XMMHUYECKUX PEaKIUW, PACKPBIBAIOIIUX XapaKTEPHBIE CBOMCTBA
TUMIUYHBIX MPEICTABUTENCH KIIACCOB OPTAaHMYECKUX BEIIECTB C LEIbI0 UX UACHTU(DUKAINH U

00BsICHEHUS 00JIACTH IPUMEHEHHUS;

— HOPOTrHO3UPOBATH BO3MOKHOCTE MNPOTCKAHHUA XUMHUYCCKUX peaKuHﬁ Ha OCHOBE 3HAaHUM O

THITaX XUMHYECKOH CBSA3H B MOJICKYJIaX p€arcHTOB U UX pCaKHHOHHOﬁ CHOCO6HOCTI/I;

- HMCIIOJIB30BaTh 3HAHUA O COCTAaBC, CTPOCHHH N XHUMHYECCKHUX CBOMCTBaX BEIICCTB JJIA

0€e30I1aCHOTIO IIPUMECHCHUS B HpaKTquCKOﬁ JCATCIIBHOCTH,

— MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOIB30BAHUS MPOIYKTOB MEepepadoTKu HEDTH U

MMPpUPOAHOTO I'a3d, BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ (HOJ'II/IBTI/IJ'IGHa,
CUHTCTUYCCKOI'O KaydyKa, alilcTaTHOI'O BOHOKH&);
— IIPOBOJHUTDL OIIBITHI 11O PACIIO3HABAHHWIO OPIraHUYCCKUX BCIICCTB: INIMLICPHUHA,

YKCYCHOﬁ KHUCJIOTBI, HCIIPCACIbHBIX XHWPOB, IJIFOKO3bI, KpaxmaJlia, OEJIKOB — B COCTaBe

MUIICBBIX MIPOAYKTOB U KOCMCTUYCCKUX CPCACTB;

— BJIAACTDH IIpaBUJIIaMH U IIPHCMaMHU 0e30macHOM pa6OTLI C XMMHMYCCKMMHU BCIICCTBAMH H

1a00paTOPHBIM 000PYIOBaHHUEM;

— YCTaHAaBJIMBATb 3aBUCUMOCTb CKOPOCTU XHUMHYCCKON pC€aKiuu U CMCIICHUSA XUMHUYCCKOI'O
PAaBHOBCCHUA OT pPa3IMIHBIX q)aKTOpOB C OCJIbIO OHNPCACICHUA OINTUMAJIbHBIX yCJIOBI/Iﬁ

MPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;

— MPHUBOJIUTH IPUMEPHI THJIPOIN3a COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKa;
— MPHUBOJIUTH IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUi B IPUPO/IE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACATEIIbHOCTH OPraHU3MOB;

— TPUBOAUTH NPUMEPbl XUMHUYECKUX PEAKIMM, pacKpbhIBAIOIIMX OOIIMEe XWMHUYECKUE

CBOMCTBaA IMPOCTBIX BEIICCTB — MCTAJIJIOB U HEMCTAJIJIOB;

— TPOBOAUTH pacyeThl HA HAXOXKJACHHE MOJCKYJISIPHOH (GOPMYIBl YIIeBOAOpOAa IO
MPOJIYKTaM CTOPAHHS U TIO0 €r0 OTHOCUTEIBHOW TUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB,

BXOJAIIKUX B €TI0 COCTAB,



— BJIaJ€Th IIpaBUJIaMH 0e301macHOro 06pameH1/1;{ C CIAKUMH, TOPHOUYUMHU U TOKCHUYHBIMU

BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

— OCYIIECTBIIATH MOMCK XUMUYECKOW HH(DOpMALIHY 11O HA3BAHUSM,
uaeHTH(GHUKATOpaM, CTPYKTYPHBIM (OpMYyIaM BEIIECTB;

— KPHUTHYECKH OLICHUBATh W WHTEPIPETHPOBATH XUMHUYECKYH) WH(POPMAIIHIO,

CoJlepKallylocsi B COOOIIEHUSIX CpEeACTB MaccoBoil uH(opmanuu, pecypcax HWHTepHera,

HAaYYHO-IIOMYJIAPHBIX CTAThAX C TOYKU 3PCHUSA eCTeCTBeHHO-HayIIHOfI.

KOPPEKTHOCTH B LIEJSIX BBISBICHUS OMMOOYHBIX CY)XKICHHH M (HOPMUPOBAHHUS COOCTBEHHOU

TTO3UIINH;

— MPEACTABIATh IMYTU PEUIEHMs INI00ATBHBIX MPOOJEM, CTOSILUX IMEPE] YEIOBEUECTBOM:

9KOJIOTMYCCKUX, SOHEPIrCTUICCKUX, CBIPbCBBIX, U POJIb XMMUH B PCUHICHUHN 3TUX HpO6JI€M.
BLIHyCKHI/IK Ha 0230BOM YPOBHE NMMOJYYHUT BO3MOKHOCTb HAYYHTbCH:

— Unrocmpupoeantb Ha npumepax Cmanoe/ieHue U 360J1I0YuUo opeanuqecmz} XuUmMuu Kaxk

HAYKU HA pA3JIUYHbIX UCMOPUUECKUX dmanax ee pa3euniusl,

— UCHOJIb308AMb MeMmMOoObl HAY4YHO2O0 NO3HAHUA NPU 6blNOJIHEHUU NPOEKNoe U yll€6H0'
UCCe008amMenbCKUx 3a0ay4 no U3y4eruro cgoﬁcme, cnoco6oé NOJIy4YeHus u pacno3sHasanus

Op2aHu4ecKu geuwecms;
— 00BACHAMb Npupody U Ccnocobvl 00pPA308aHUL XUMUUECKOU CBA3U:

KOBANEHMHOU (NONAPHOU, HENoJsIPHOU), UOHHOU, MemAaiIuyeckol, 8000POOHOU — C Yelbio

onpedeﬂemm XUMUYECKOU AKMUBHOCMU eewecms,

— ycmanaeaueamsb 2CeHemu4ecKyro Ce:3b Me:)fcdy Klaccamu opeaHudecKkux eewecne onsa
000CHOBAHUS npuﬂuunuaﬂbHoﬁ 6O3MOICHOCMU  NOJYHYEHUSL OpPcaHUYECKUX coeOuHeHull

3a0AHHO20 COCMABA U CmpOeHust;

— YCMAHABIUBAMb 83AUMOCEA3U MexcOy hakmamu u meopueti, NpUYUHOU U ClledCmeuem
npu ananuse NpooONeMHbIX cCumyayuti U 0OOCHOBAHUU NPUHUMAEMbIX peuleHuti Ha OCHOo8e

XUMUYECKUX 3HAHULL.

OcHoBHOe coaep:xanue kKypca xumuu 10-11 kiaccos



ba3zoeuviit yposenv oopazosanus.

OcHOBBI OpFaHI/I‘IeCKOﬁ XUMHUH

IlosiBieHMe U pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. IIpeamer opraHunuyeckon

XuMHH. MecTo 1 3HaYCHHE OpI‘ElHH‘-IGCKOfI XUMHHU B CUCTECMEC €CCTCCTBCHHLIX HAYK.

XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX
BaJICHTHOCTH. (OCHOBHBIE IIOJOKEHUSI TEOPUM XHUMHYECKOTO CTPOEHUS OpPraHUYeCKHUX
coequuennit A.M. BytiiepoBa. YTepoJaHbId CKEJIET OpraHM4ecKol Mosekysbl. KpaTHocTh
XUMHUYECKON CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMMUYECKOTO CTPOEHHUS MOJIEKYIL
N3omepust u uzomepsl. Ilonstue o GpyHkumoHanbHOM rpymnme. [TpuHIuNBl KiaccupuKaum
OpraHMYecKux coenuHeHni. CucreMaruyeckas MeXIyHapoHasi HOMEHKJIaTypa U MPUHLHUIIBI

06pa30BaH1/151 Ha3BaHUM OpraHU4YCCKHUX COCJIMHECHUH.

Ankanbl. Cmpoenue monekynvl memana. 1'0MOIOTHUECKUI psAl ajikaHOB. ['omonoru.
Homenknarypa. M3omepus yriaepoAaHOro ckeiaera. 3aKOHOMEPHOCTH MU3MEHEHHS (PU3UYECKHIX
cBOiicTB. XMMHUYECKHE CBOWCTBAa (Ha INpUMEpPEe METaHa M 3TaHa): PEaKUUu 3aMELICHUS
(ranoreHMpoBaHUE), NETUAPUPOBAHUS KaK CIIOCOOBI MOJYyYEHUS! BaXKHEHUIINX COEIMHEHUH B
OpraHM4yeckoM cuHTe3e. ['opeHne MeTaHa Kak OJIMH M3 OCHOBHBIX HMCTOYHUKOB TEIUIa B
MPOMBINIJICHHOCTH M ObITY. HaxokzneHue B Mpupojae U NMPUMEHEHHE aaKaHoB. [lonamue o

YUKTOAJIKAHAX.

Ankensl. Cmpoenue Monekyavl dmuieHda. [ OMOJIOTHYECKUH  PSAJl  AJIKEHOB.
Homenknarypa. M3omepus yriepogHoOro CKejaeTa U MOJIOKEHHUSI KPaTHOM CBSI3M B MOJIEKYIIE.
XuMHUECKUe CBOMCTBA (Ha MpUMepe ITUIICHA): peaklMi MPUCOEIMHEHUS (raJoreHupoBaHue,

euopuposanue,  TUApPATALUA,  2UOPO2ANIO2EHUPOBAHUE)  KaK  CIOCOO  TMOJIy4eHMs

(YHKIIMOHATBHBIX ~ MPOU3BOJHBIX YIJIEBOJOPO/IOB, TOpPEHMUSL.
ITonumepusanus JTUJIEHA  KaKk  OCHOBHOE HallpaBJICHUE €ro UCIIOIb30BaHMUS.
IHonusTriieH KaKk  KPYNHOTOHHAXXHBIH  NPOAYKT  XUMHUYECKOIO  IPOU3BOJICTBA.

IIpumeHeHune sTuieHA.

AnkanueHpl W Kaydyku. [loHsTme 00 anmkaameHax Kak YIJIEBOJIOpOAaxX C JBYMS
IBOMHBIMU cBsi3siMU. [lomumepusanus nuBuHmiIa (Oyraauena-1,3) kak croco® mMosydyeHUs
CUHTETUYECKOr0 Kaydyka. HarypaJbHbIi M CHHTETHYECKMM Kaydyku. Byinkanusauus

kaydyka. Peznna. IIpuMeHenune kayuyka v pe3uHBbI.



Ankunbl. CmpoeHue Mmonekynol ayemuieHd. 1 OMOJOTHYECKUM psii  aJIKUHOB.
HomeHnknarypa. M3omepus yriepoaHoro CKejaeTa U IOJI0KEHUS KPaTHOM CBSI3U B MOJIEKYIIE.
XUMHYECKHE CBOWCTBA (Ha  mpumepe alleTUJICHA): peakUuu
HPUCOCAMHEHUs (TAIOTCHUPOBAHNUE, cUOPUPOBAHLUEe, THIPATALNS, UOPO2AL02EHUPOBAHUE) KAK
croco0 MOoJy4yeHHs IOJIMMEPOB U JPYTuX MOJNE3HbIX NMPOIYKTOB. I'OpeHHe aneTmiieHa Kak
HCTOYHMK BBICOKOTEMIIEPATYpHOTO INIAMEHM Ul CBAapKU MU pe3KU MeTauioB. lIpumenenue

allCTHUJICHA.

Apensl. beH3051 Kak NpeaCcTaBUTENb ApOMATUUYECKUX YIJIEBOIOPOAOB. Cmpoenue
Monexynvl Oen3ona. XUMHUYECKUE CBOWCTBA: pEaKIUU 3aMellleHus (TajJoreHUpoBaHUE) Kak
crocod  TONy4YeHHs  XMUMHUYECKHUX  CPEICTB  3alllUThl  pAacTeHWH, MpPUCOEIUHEHUS
(TuapUpPOBaHKE) KAaK JI0KA3aTEIHCTBO HEMPEALIHHOTO XapakTepa OeHsosna. Peakius ropeHus.

[Tpumenenue 6eH3oia.

Crouprer. Knaccudukanus, HOMeHKIaTypa, U30MEpHs CIIUPTOB. MeTaHON W STaHOI
KaK IPEeACTAaBUTENM MPEIEIbHBIX OJHOATOMHBIX CIIUPTOB. XUMHYECKHE CBOMCTBa (Ha
IpUMepe MeTaHoJIa W 3TAHOJIA): B3aUMOJEHCTBUE C HATPHEM KaK CIIOCOO YCTaHOBIJIEHUS
HQJIMYMUS TUIPOKCOTPYIIbI, pPEaKLUUs C TajJOreHOBOJOPOJAMHM KaK CIOCO0 MOJy4deHus
pacTBOpUTEIeH, JAETHIpATAIsl KaK Croco0 MOMydyeHHs dTWIIeHA. Peakuus ropeHus: CrmpThl
Kak TomMBo. IIpumenenne Meranona u 3taHona. dusnonorndyeckoe ACHCTBUE METAHONA U
9TaHOJa HAa OpPraHM3M YeJIOBEKAa. OTWICHIJIMKOJIb M IJIMLIEPUH KaK IPEICTaBUTEIN
IIpEEIbHBIX MHOIOATOMHBIX cIIUPTOB. KadecTBeHHas peakiys Ha MHOTOATOMHBIE CIIUPTHI U
ee MpUMEHEHHE U1 pACIO3HAaBaHUS TJHULEPHUHA B COCTaBE KOCMETUYECKUX CPEJICTB.

HpaKTI/I‘-IGCKOe MPUMCEHCHUC DTUJICHTJIMKOJIA U TTIMICPHUHA.

@®enon. CrpoeHue MONEKybl (eHona. B3aumuoe enuanue amomos 8 MOJeKye
Qenona. Xumuueckue ceoticmea: 63aumooelucmeue ¢ Hampuem, SUOPOKCUOOM HAMPUs.,

opomom. Ilpumenenue deHomna.

Anpneruapl. Mertanany  (dbopManbaerua) W dTaHaub  (ameTambAeTHA) — Kak
MPEJICTABUTENN TPENelbHBIX albAeTUAOB. KadecTBeHHbIE peaklud Ha KapOOHHIBHYIO
rpymiy (peakius «cepeOpsiHOro 3epKanay, B3auMoaecTeue ¢ ruapokcunom meau (I1) u ux
MPUMEHEHHUE T OOHAPYKEHUS TPEICITBHBIX aJIbJICTHI0B B TPOMBINUICHHBIX CTOYHBIX

Bogax. TOKCUYHOCTD aJIbJCTHIOB.

HpI/IMeHeHI/IC (popMam,,uerI/ma n ancrajlbacrujia.



KapOoHoBble KHCIOTBI. YKCycHass KHUCJIOTa Kak MPEICTaBUTENb MpeIeiIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XHWMHYECKHE CBOWCTBA (HAa MpUMEpe YKCYCHOM
KHUCJIOTBI): PEaKlUd C METaJJIlaMd, OCHOBHBIMU OKCHJAaMH, OCHOBAaHUSMHU U COJISIMH Kak
MOJATBEPXKJIEHUE CXOJICTBA C HEOPraHMYEeCKMMM KuciaoTamMu. Peakuus sTtepuduKanuu Kax
croco0 moJyiydeHus: CloXKHbIX 3pupoB. [Ipumenenue ykcycHoil kucnotsl. [IpeacraBienue o

BBICHIMX KapOOHOBBIX KHCIOTaX.

Crnoxuble 3¢upsl u Kkupbl. CroxHble 3(QUPB KaK MPOAYKTHl B3aUMOJCHCTBUSA
KapOOHOBBIX KHCJIOT CO cHupramu. I[IpuMeHeHHe CIOXKHBIX 3(QHUpPOB B TNHIIEBOW U
napdoMepHOil MpoMbIIUIEHHOCTH. JKHpBl Kak ClOXHbIE 3(Upbl TIUIEPUHA U BBICIIUX
KapOOHOBBIX KHCIOT. PacTuTenbHble W JKMBOTHBIE JKUpPBI, MX cocTaB. Pacrno3HaBaHue
pacTUTENBHBIX JKMPOB HA OCHOBAHMM HMX HEIPENEIBbHOro Xapakrepa. [IpuMeHeHHe KUpOB.
['uaponu3 uiam oMbUIEHHE XKUPOB KaK CHOCOO MPOMBILIUIEHHOTO IMOJIYYE€HHS COJIEH BBICIINX
KapOOHOBBIX KHMCJIOT. MbUIA Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT. Moromue cBoiicTBa

MBLIA.

VYrnesoabl. Knaccudukanus yrneBomoB. HaxokneHue yrieBoJoB B MPUPOJIE.
['moko3a kak ampaeruaocnupt. bpoxenwe rmoko3bsl. Caxaposza. [udpoauz caxapo3sol.
Kpaxman u nemnono3a kak OMoJIOTHYecKre MoJuMepbl. XUMHUECKAE CBOMCTBA Kpaxmaia U
LEJUTIONIO3bI (TUAPOIN3, KaYeCTBEHHAs] peaklus ¢ MOJOM Ha KpaxMmal U IpPUMEHEHUE s
oOHapyXeHHs Kpaxmalla B NpoAykTax mnutaHus). [IpuMeHeHue u Ouojoruyeckas pojb

YrieBO4OB. [TousTue 00 HCKYCCTBCHHBIX BOJIOKHAX Ha ITPUMEPEC allCTATHOI'O BOJIOKHA.

Wnentudukanus opraHuvdeckuX COeTUHEHHUN. [ enemuueckas cesa3b mMedxHcoy Kiaccamu

opzanuyeckux coeounenui. THIBI XUMUYECKUX PEaKIil B OPraHNn4eCKON XUMHH.

AMuHOKHUCIOTH U Oenku. CocTaB M1 HOMEHKJIaTypa. AMUHOKHUCIIOTHI Kak aM(OTepHbIe
opranuueckue coeauHenus. llentunHas cBs3b. buonornyeckoe 3HadeHHE O-aMHUHOKHCIIOT.
OO6nacTi TpUMEHEHUs aMUHOKHUCIOT. benku kak mnpuponaHeie Ouononumepsl. CoctaB u
cTpoeHue OenkoB. XMMHYECKHE CBOMCTBa OEIKOB: TMAPOIM3, JeHarypaius. OOHapyxeHue
OeIKOB MpPU MOMOUIM KAaueCTBEHHbIX (LBETHBIX) peakiuil. IIpeBparieHus OelKoB MUIIM B

opranusme. buonorundeckue GyHKIIUNA OEITKOB.
TeopeTuvyeckue OCHOBbI XUMHHU

Crpoenne BemectBa. CoBpeMEHHass MOJENb CTPOCHHS aTOMa. OJEKTPOHHAs
KoH(purypamus atoma. OcHogHoe U 8030ydicOeHHble cocmosnus amomos. Knaccubukarus

XUMHUYCCKUX JSJICMCHTOB (S-, p-, d-BJ'IeMCHTBI). OcobeHHOCTH CTPOCHUSA OSHEPTCTUUCCKHUX



ypoBHe# atomoB d-anemeHToB. Ilepmomnueckas cucremMa XuUMHUYECKHUX diaemeHToB J[.U.
MenneneeBa. @usnueckuii cmsica [lepuonnueckoro 3akona .M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB M X COEIMHEHU 10 NepHoJaM U TPYIIaM.
OJIEKTpOHHAsA MPUPOJA XMUMHUYECKOU CBA3U. DIJIEKTPOOTPULIATEIBHOCTh. BHbI XuMHueckon
CBs3M (KOBaJICHTHAs, MIOHHAs, METAJJINYECKasi, BOJOPO/IHAsA) U MEXaHU3Mbl €e 00pa30BaHUsI.
Kpucmannuueckue u amopghnuvie eewjecmsa. Tunvi Kpucmaiiuyeckux pewlemox (amomHasi,
MONEKYIAPHASA, UOHHASL, MEMALIudecKkas). 3asucumocms Qu3uieckux coUCma sewecmed om
muna Kpucmaniuyeckou pewemxu. I[IpudnHbBl MHOro0oOpaszus BemIeCTB. XHUMHUYECKHE
peakuuu. ['oMOreHHble U rereporeHHble peakuuu. CKOpOCTh peaklMM, €€ 3aBUCHUMOCTb OT
pa3nuYHBIX (HAaKTOPOB: TMPHUPOJBI PEArHPYIOIIUX BELIECTB, KOHIEHTPAIIMH PpEarupyromux
BELIECTB, TEMIIEPATYPHI, IIJIOLIAAN PEAKIIMOHHON ITOBEPXHOCTH, HaJIM4Us KaTanu3aropa. Ponib
KaTajgu3aToOpoOB B MPHPOJE MPOMBIIUIEHHOM Mpou3BoAcTBe. OOpaTUMOCTh pEaKIHi.
XUMHUYECKOE paBHOBECHE, €ro CMEIIeHWe TMoJa JCHCTBHEM pa3iHuYHbIX (HaKTOpOB
(KOHLIEHTpalMsl peareHTOB WJIHM MPOJYKTOB peaklnu, 1aBJICHUE, TEMIIEpaTypa) Uil CO3TaHMs
ONTUMAJBHBIX YCJIOBUM MPOTEKaHUs] XHUMHUYECKUX IPOLECCOB. Jlucnepcuvie cucmembi.
Hlonamue o xonnoudax (3onu, eenu). Hemunnvie pacmeopwi. Peaknum B pacTBOpax
3JIEKTPOJIUTOB.pH pacTBOpa Kak IOKa3aTelb KUCIOTHOCTH cpelbl. ['maponns COJICH.

3HayeHne THIpPONIHM3a B OHOJNOTMYECKWX OOMEHHBIX mpomeccax. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE  pEaKUMU B  IPUpOJE, IPOU3BOACTBEHHBIX  IIpoleccax U
JKU3HEACITEIIBHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTHIX
BEIIECTB — METAIJIOB TJAaBHBIX M IMOOOYHBIX MOATPYMI (MeAb, K€Ie30) U HEMETalJIOB:
BOJIOpPOJia, KHUCJIOPOJia, TaJIoT€HOB, cepbl, a3oTa, (ocdopa, yraepoaa, kpemuus. Kopposus
METAJIJIOB: BHJbl KOPPO3HM, CHOCOOBI 3alIUTHl METAUIOB OT KOPPO3UU. I1eKkmponu3s

pacmeopos u pacniaeos. Ilpumenenue s1ekmpoausa ¢ npoMvlULIeHHOCHU.
XuMHuA 1 )KU3Hb

Hayunble meToap! mo3Hanus B xumuu. Mcrounnku xumuueckoit uapopmanuu. [lonck
UH(pOPMALIMHU 110 Ha3BaHUSAM, UAECHTHU(PHUKATOPaM, CTPYKTYPHBIM GopmynaM. MoaenupoBaHue
XUMHYECKHUX MPOLECCOB U SBICHUM, XUMUYECKUN AHAAU3 U CUHMe3 KaK METOAbl HaydHOIO

ITO3HAHUs.

XuMusa U 310poBbe. JlekapcTBa, (pepMeHTHI, BUTAMHHBI, TOPMOHBI, MUHEpaJIbHbIE
Bo/bl. [IpoOnembl, CBSI3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX IpernapaToB. Bpeanbie
OPUBBIUKM M (AKTOPBI, pa3pylIalolIie 3J0pOoBbe (KypeHHEe, YMOTpeOJIeHHe ajIKoroJs,

HapKOMaHI/ISI). PanmonansHOE IMTaHUE. Humeebze 0obasxu. OcHosbl numeeoﬁ Xumuu.



XuMHus B TIOBCETHEBHOM XU3HHU. Mololue 1 yucTamue cpencrsa. Cpeocmea 60pbOvl
C ObIMOBLIMU HACEKOMbIMU: penelienmsbl, uncekmuyuovl. CpeacTBa JTUYHON TUTHEHBI U
KocMmeTHKH. [IpaBuna 6e3omacHoii paboThI C €IKUMHE, TOPIOYNMH U TOKCUYHBIMH BEIIIECTBAMH,

cpeacTBaMu OBITOBOM XMMUH.

XUMHUSA U CeNIbCKOe X034HUCTBO. MuHepanbHble U opranudeckue ynoopenus. Cpeacrsa

3alllUThI paCTeHHﬁ.

Xumuss u dHepretuka. [IpupopHble HCTOYHHMKH YTiaeBonopooB. [lpupomnblii u
MOMYTHBIA He(PTSIHOHN Ta3bl, UX COCTaB W ucmolib3oBaHue. CoctaB HEPTH U ee mepepaboTKa.
Hedrenpoaykrsl. OktaHoBoe yncio 6en3una. OxpaHa OKpyXarolei cpeapl  mpu

He(renepepaboTke W TPAaHCIIOPTUPOBKE  HEPTEIPOIYKTOB.
ATNbTEpHATUBHBIC HCTOYHUKH YHEPTHUH.

Xumus B crpoutenberBe. Llement. beron. Ilogbop onTHManmbHBIX CTPOUTEIBHBIX

MaTCpHraJIoOB B HpaKTquCKOﬁ JACATCIIbHOCTH YCIIOBCKA.

XuMUS M 3KOJOrusA. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKalolled Cpeabl U €ro
nocneactus. Oxpana rugpocdepsl, TOYBbL, aTMOChepbl, GIOpsl U (hayHbl OT XUMUUYECKOTO

3arps3HECHUSL.
THnbI pacyeTHBIX 3a1a4:

HaxoxnaeHnue MOJ'ICKy.]'IHpHOﬁ q)OpMy.]'ILI OpTraHN4YCCKOIro BCUICCTBA 110 €ro IJIOTHOCTHU U

MAaCCOBBIM JOJIAM 3JICMCHTOB, BXOAANIUX B €0 COCTAB, WJIX 110 ITPOAYKTaM CropaHus.

Pacuersr maccoBoil monmu (Macchl) XMMHYECKOTO COCIUHEHHS B cMecd. PacueTsl
Macchl (00bema, KOJIMUECTBa BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB

JaHO B U30BITKE (MMEET IPUMECH ).

PacueTsr MmaccoBoit mir 00BEMHOM JJ0JI BBIXO0/1a MMPOJAYKTA PEAKIIUU OT TEOPETUUECKU

BO3MOKHOTO.
Pacuets! TernoBoro ¢ dekra peakum.
PacueTsl 00bEMHBIX OTHOIIEHHI ra30B IpU XUMHUYCCKUX PCaKIMIX.

Pacuetsl Macchl (0ObeMa, KOJIMYECTBa BEIIECTBA) MPOAYKTA PEaKLUU, €CIH OJIHO U3

BCIICCTB IaHO B BUAC paCTBOpaA C onpeneneHHoﬁ MacCOBOM JoJei PacTBOPCHHOTO BCIICCTBA.

IIpuMepHBbIE TeMbI NIPAKTHYECKUX PA0OT (HA BLIOOP y4uTeIs1):



KavecTtBeHHOE ompenerneHue yriepona, BOJOpPOJa H XJopa B OPraHHMYECKHX

BELIECTBAX.
KoHcTpynpoBanue mapocTepKHEBbIX MOJIEIEH MOJIEKYJT OPraHUYECKUX BEILECTB.
Pacno3naBaHue miaacTMacc U BOJIOKOH.
[Tony4yeHne NCKYCCTBEHHOTO LIEIIKA.

Pemrenne OKCIICPUMCHTAJIBHBIX 3aJad Ha IIOJIY4YCHHE OPraHuYCCKHUX BECIICCTB.

Peienne skciepUMEHTANIBHBIX 337a4 Ha PACIIO3HABAHUE OPTaHUYECKUX BELICCTB.
WnenTudukaiyst HEOPraHUIeCKUX COCTUHEHUH.

[Tony4yenue, coOupanue u pacrio3HaBaHHUE Ta30B.

Penienne skcriepuMEHTAIBHBIX 3a7a4 110 TeMe «MeTabD.

Pemenne sxcriepuMeHTanbHBIX 3a4a4 110 Teme «HemeTamas.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «['enernyeckas CBs3b MECKAY KilaCcCaMUu

HCOPIraHUYCCKUX COCﬂHHCHHﬁ)).

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «['enernuyeckas CBs3b MECXKAY KilacCaMHu

OPraHUYECKUX COCTUHEHUI.
ITonyueHue sTUIEHa U U3yYEHUE €r0 CBOMCTB.
ITonyuyeHune yKCyCHOM KUCIIOTBI U U3YYEHUE €€ CBOMCTB.
I'mpponus KupoB..
H3roroBieHue MbLIa py4HON paOOTHI.
XUMHUs KOCMETHYECKUX CPELCTB.
HccnemoBanue CBOMCTB OSIKOB.
OCHOBHI THIIIEBOM XUMUH.
HccnenoBanne nUIEBBIX JO0OABOK.
CBolicTBa OJTHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHYECKHE CBOUCTBA aJIbJIETHIOB.



CuHTe3 coKHOTO ddupa.

['uaponu3 yriieBoioB.

YCTpaHeHI/Ie BpeMeHHOﬁ KCCTKOCTH BOJBI.

KauecTBeHnbIe p€akiMu Ha HCOPraHUYCCKHUE BCHICCTBA W HOHBIL. HCCJ’ICI{OB&HI/IC

BJIMAHUA pA3JIMYHBIX (baKTOpOB Ha CKOpPOCTb XHMHYCSCKOHU

peaKIvu.

Omnpenenenve  KOHLIEHTpAallUU  pacTBopa

TUTPOBAHUA.

HanpagJieHus1 NPOEKTHOM JeSITeJIbHOCTH 00y4ar0 M XCH.

1. I/ICTOpI/I‘{eCKI/Ie 0630pLI CTAHOBJICHUA W PA3BUTHA H3YUCHHBIX HOHHTHﬁ, TeOpHﬁ, 3aKOHOB,

KU3Hb U OCATCIIBHOCTh BBINAIOIINXCA y‘IéHI)IX-XI/IMI/IKOB Ha OCHOBC pa6OTI)I C HCTOYHHKaMU

XUMHAYECKON HH(pOpMAIUH.

2. OBnajieHre OCHOBAMU XUMHAYECKOTO aHAIN3A.

3. OBnaseHue OCHOBaMHU METOJIOB U3MEPEHUN B XUMHUHU.

4. OBnaseHre OCHOBAMU OPraHUYECKOr0 CUHTE3a.

aCKOpOMHOBOW  KHCIIOTBI

TemaTnueckoe mannposanme 10 kiaace

Ne Bcero

HaumeHnoBanue TeMbl 4acoB IIpakTHKYM 0 XUMHU
i TeopHs
1. Tema 1. Teoperuueckue OCHOBBI 4 4

OpraHUYEeCKON XUMUHU.
2. Tema 2. YriieBo10pOIbI 8 8
3. Tema 3. IIpousBoanbie

8 8
yIJIEBOIOPOI0B.

Kucnopoaocoaepkaiiue opraHuuecKue




BCIICCTBA.

4. Tema 4. A3zoTtocopaepxkanie 6 6
OpraHUYECKHUE BEIIECTBA.
5. Tema S. BeuiecTBa )KUBBIX KJIETOK. 4 4
6. Tema 6. Opranuueckas XMMHUs B )KU3HU
4 4
YeloBeKa.
Hroro 34 34
Bcero 3a yueOHbIii 1o 68 yacos
TemaTnueckoe manuposanue 11 kiace.
Ne Bcero
HaumenoBanue TemMbl 4acoB I[IpakTUKyM M0 XUMHH
n/n Teopus
1. Tema 1. Oomaa xumusa. Baxuelmnime 4 4
3aKOHBI U MTOHSATHS XUMUH.
2. Tema 2. Teopust ctpoenus aroma. 113 n 5 5
[ICXD J.N.Menneneena.
3. Tema 3. Ctpoenue u MHOTOOOpaszme ) )
BELIECTB.
4. Tema 4. Cmecu U pacTBOPHI BEIIIECTB. 6 6
5. Tema 5. XuMu4eckue peakiium. 6 6
6. Tema 6. Heopranudeckass XuMHA.
4 4
Meraisl.
7. Tema 7. Hemeramnsi. 4 4
8. Tema 8. B3auMocBs3p HEOPraHUYECKOU 2 2

U OpPraHMYeCKOM XHMHUU. XHUMHS B




Hallled )KU3HU.

9. Tema 9. IIpou3BoACTBO M NpUMEHEHHE
BEIIIECTB M MaTEPHAJIOB. : ?
10. Tema 10. MeToap! MO3HAHUS B XUMUU. | 2 2
Hroro 34 34
Bcero 3a yueOHbIii roa 68 uacos




