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HNOACHUTEJIBHASA 3AITINCKA

Pabouast mporpamma no xumuu st 10-12 Kj1accoB COCTaBiI€Ha B COOTBETCTBUU C
MPaBOBBIMH M HOPMATHUBHBIMH JOKYMEHTAMH:
- ®enepanpHbiii 3akoH ot 29.12. 2012 1. Ne 273-®3 «0O6 obpazoBannm B Poccuiickoii
Denepanuny;,
- [Ipuka3z MunucrepcTBa obpasosanust 1 Hayku P ot 17 mast 2012 r. N 413 "O6 yTBepkaeHun
(benepaapbHOro rocy1apCTBEHHOTO 00PAa30BATEILHOTO CTAHIAPTA CPEIHEro o0mero oopasoBaHus"
(c U3MEHEHUSIMU U JTOTIOJTHEHHUSIMU ),
- IlpumepHasi OCHOBHas oOOpa3oBaTeNibHAs MPOrpaMma CpeaHero odmero oOpa3oBaHMS,
omobpeHHast permieHneM (enepanbHOro y4eOHO-METOAMYECKOro OOBEAMHEHUs IO OO0IIeMy
obpazoBanuro (mpotokon ot 28 utonst 2016 r. Ne 2/16-3);
- OcnoBHast oOpazoBarenbHast mnporpamma PI'OC COO MKOY BeuepHeil (CMEHHO)
obmeodpaszoBatenbHOM mKkob T. FOxu (yrBepxnena npukazom Ne 55 ot 15.06.2020 r.);
- Ilporpammer kypca xumum gius  10-11  xiaccoB  00rmeoOpa3oBaTebHBIX — YUPEKICHHN
O.CTabpuensiaa -M., " JIpoda", 2017 r.

Menn:

1) OCBOCHHE 3HAHUU O XMUMHYECKOW COCTaBJISIOUIEH €CTECTBEHHOHAyYHOW KAapTHUHBI MU,
BOKHENIINX XUMUYECKUX MOHSITHUAX, 3AKOHAX U TEOPUSX,

2) OBNIQJACHHE YMEHUSMHU MPUMEHSTH IMOJYYCHHbIE 3HAHUS JJisi OOBSCHEHUS Pa3HOOOPa3HBIX
XUMHUYECKHUX SIBJICHUM U CBOWCTB BEILLECTB, OLIEHKU POJIM XUMHHU B Pa3BUTHUU COBPEMEHHBIX
TEXHOJIOTMH U MOJYYEHUH HOBBIX MAaTEPHUAJIOB,

3) pasBUTHE TMO3HABATEJBLHBIX WHTEPECOB W HHTEUIEKTYyaJIbHBIX CIOCOOHOCTEH B Tpolecce
CaMOCTOSITEJTbHOTO TPUOOPETEHUS] XUMHYECKUX 3HAHUH C HCIOJb30BAHUEM Pa3IHYHBIX
UCTOYHUKOB HH(POPMAINH, B TOM YUCJI€ KOMITBIOTEPHBIX,

4) BOCMHTaHUE YOSKIEHHOCTU B TIO3UTUBHON POJIM XMIMHHU B JKH3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOAMMOCTH XUMHYECKH IPAMOTHOTO OTHOIIEHUSI K CBOEMY 3IOPOBBIO M OKPYIKAIOLIeH
cpene;

5) TpUMEHEHUE TMOJYYEHHBIX 3HAHUH U YMEHUH aJisi 0€30MmacHOro MCIOIBb30BAHMS BEIIECTB U
MaTepHaJIOB B OBITY, CETbCKOM XO35IHCTBE U Ha MIPOM3BOACTBE, PELICHHS MPAKTUISCKUX 3a0a9
B MOBCEAHEBHOM JKU3HHU, MPEAYNPEXKACHUS ABJICHUN, HAHOCIIIUX BPEA 340POBBIO UEJIOBEKA U
OKpY>Karollen cpene.

3apaun:

1) dopmupoBanme y o0y4aroImuxcst YMEHUsI BUAETh M MIOHIMATh LIEHHOCTb 00pa30BaHuUs,
3HAYUMOCTh ~XUMHYECKOrO 3HAHUS JUISI KaKAOrO 4YEeJNOBEKa, HE3aBHCHMO OT  €ro
npodecCHOHATBHON AEATENBHOCTH; YMEHHH Pa3indaTh (pakThl U OLIEHKH, CPABHUBATH OLICHOYHBIE
BBIBO/IBI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPHEB C ONPEAETICHHON CUCTEMOM
LIeHHOCTEeH, (popMyTupoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO TIO3HLIUIO;

2) hopmupoBanue y 00yHarOImUXCsl HEJIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUU B
CO3JIaHUH COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTHHBI MHpA; YMEHUS OOBSACHATH OOBEKTHI U
MPOLIECCHl  OKPY’KAKOIIEH NEeHCTBUTENBHOCTH — MPUPOAHOM, COLMUAIBHOM, KYJBTYPHOH,
TEXHUYECKOH CPeIbl, — HCIIONB3Ysl U1 3TOr0 XUMHUYECKUE 3HAHMS,

3) mpuobpereHue 00y4aroIUMUCS OIBITA PA3HOOOPA3HOH NEATENbHOCTH, OIBbITA TO3HAHUS
U CaMOIMO3HAHMS, KIHYEBBIX HABHIKOB (KJIFOYEBBIX  KOMIIETEHTHOCTEH), HMMEIOLINX
YHHBEPCAIbHOE 3HAYCHHUE JIUIs PA3JIMUHBIX BUIOB EATEIbHOCTH — HABBIKOB PELICHHS Mpodiiem,
NPUHATHS PELISHUH, MOUCKA, aHaIN3a U 00pabOTKH MH(POPMALIH, KOMMYHHUKATHBHBIX HABBIKOB,



HaBbIKOB W3MEPEeHW, HaBbIKOB COTPYAHWYECTBA, HaBbIKOB 6e30MacHOro obpaleHnsa ¢
BeLLLeCTBaMU B NOBCEAHEBHOM YXU3HW.

Mporpamma peasiM3yeTcs Ha OCHOBE MCMOMb30BaHUSA YYeOHUKOB, PEKOMEHLOBAHHbIX
MwnHo6pHayKku n MuHnpocseLLeHns Pd:

1 O.C.lNabpuensaH. Xumma 10 Knacc. YU4ebHMK ANs 00L1e06pa3oBaTe/ibHbIX YUPEXAEHWIA. -
M.: Apoda, 2020r.

2. O.C.NadpuensaH. Xmmua 11 knacc. YuebHUK ansi 06uieobpasoBaTe/ibHbIX YUPEXAEHWN. -
M.: Apoda, 2020r.

OnucaHne mecTa yuebHOro npeameTa B y4eOHOM MniaHe.

Ou4Ho-3a04Hasn hopma 0byveHUs

Knacc Kon-Bo yacoB B Hefesto Kon-Bo yacoB B rof
10 1 35
u 0,5 17
12 0,5 17

MHanemayanbHaa dopma obydeHus

Knacc Kon-Bo yacoB B Hefesto Kon-Bo yacoB B rof
10 0,5 17
1 0,5 17
12 0,5 17

NMITAHNPYEMBDBIE MPEAMETHBIE PE3YJIbTATblI OCBOEHUA MPEAMETA,
KYPCA

MpeameTHble pe3ynbTaTbl N3yveHMA XMumM (6a30Bblil yPOBEHb) AO/MHKHbI OTPaXKaTb:

1) cchopMMpoBaHHOCTL NMpPeACTaB/EHUIA 0 MeCTe XMMUN B COBPEMEHHOW Hay4YHOW KapTuHe MMPa;
NOHMMaHWe PONN XUMUKM B (HOPMUPOBaHMM Kpyrosopa WM (YHKUMOHA/IbHOM FpaMOTHOCTU
yenioBeKa A1 peLleHns NPaKTUYecKnX 3afay;

2) BageHne OCHOBOMOMAralWMMN XUMUYECKUMU MOHATUSAMU, TEOpUAMK, 3aKOHaMn W
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0/1b30BaHNE XMMUYECKOW TEPMUHOMNOTMEN 1 CUMBOJIMKOIA;

3) BMageHne OCHOBHbIMW METO4AMW HAay4YHOro MO3HaHWSA, WUCMNOMb3YEMbIMA B  XUMUM:
HabnogeHWe, onucaHue, W3MepeHMe, IKCMEPUMEHT; YMeHue obpabaTbiBaTb, O0O6BACHATb
pe3ynbTaTbl NPOBeAEHHbIX OMbITOB W AeNaTb BbIBOAbl; FOTOBHOCTb M CNOCOOHOCTb MPUMEHSATb
MeTOAbl MO3HAHMA NPU PELLEHNN NPAKTUYECKNX 3ajay;

4) chOpMMPOBAHHOCTb YMEHWUS [aBaTb KO/IMYECTBEHHbIE OLEHKM W MPOBOAUTbL pacyeTbl MO
XUMUYECKMM (hopMyiam N ypaBHEHUSM;

5) BnageHve npaBuiaMm TeEXHUKK 6€30MacHOCTU NPY UCMO/Ib30BaHUN XMMUYECKUX BELLECTB;

6) ChOpMUPOBAHHOCTb COOGCTBEHHOW MO3MLUMN MO OTHOLUEHUK K XMMUYECKOW WHGopmMaumu,
Nnosly4aemMon 13 pasHbIX UCTOYHNKOB;

7) Ana 0by4varomMxcsi ¢ OrpaHNUYeHHbIMW BO3MOXHOCTAMW 3[40POBbSI OB/laeHNe OCHOBHbIMM
JOCTYNHLIMU MeTOAAMU Hay4YHOTO MO3HAHUS;

8) ons cnenbiX M CNaboBUAALLMX 0Oy4YarOLLMXCA OBNafeHWe npaBuIammn 3anmcu XMMUYECKUX
(hopmy/1 C NCNONb30BAHNEM PeNbeHO-TOUEYHOWN cuCTeMbl 0603HaYeHnn J1. Bpains.



B pesynprare wusydeHust ydeOHOro mnpenMera «XWMHUS» Ha YPOBHE CpPEAHEro OO0IIero
oOpazoBaHUs:

BoinyckHUK Ha 6230BOM YpPOBHE HAYYHTCH:

— packpbIBaTh Ha MpPUMeEpax PoJib XUMHUH B (POPMHPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHpa 1 B MPAKTUIECKOHN IESTEIbHOCTH YEeJIOBEKa,

— JIEMOHCTPUPOBATh Ha NMPHMEPax B3aUMOCBA3b MEXIY XUMHEH U JAPYTHMMH €CTECTBEHHBIMHU
HAayKaMmu,

— packpbIBaTh Ha MPHUMEPax MOJOXKEHUS TEOPUH XUMHUYecKkoro ctpoenuss A.M. Byrtneposa; —
noHnmarb (usnuecknii cmpica [leproanueckoro 3akona J[.M. MeHnneneeBa U Ha €ro OCHOBE
OOBSICHATh 3aBUCHMOCTh CBOMCTB XMMHYECKHX 3JIEMEHTOB U OOpPA30BAHHBIX UMM BEIIECTB OT
3JIEKTPOHHOTO CTPOESHUSI ATOMOB;

— OOBACHATH MPUYUHBI MHOTOOOpa3usl BEIECTB HA OCHOBE OOIINX MPECTABICHHIH 00 MX COCTaBe
U CTPOCHHH,

— TPUMEHATb MpPaBHJA CHCTEMATHYECKOH MEKAYHAPOIHOW HOMEHKIATYPbl KaK CpPeIcTBa
Pa3NIUYEeHUs U UACHTU(HUKALIMH BEIIECTB 10 UX COCTAaBY M CTPOCHHIO;

— COCTaBJIAATh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI OPraHUUECKUX BEIECTB KaK HOCUTENEH
UHPOPMALIMK O CTPOSHHH BEINECTBA, €ro CBOMCTBAX M MPUHAIJIEKHOCTH K OMNPEACICHHOMY
KJIACCY COEUHEHUN,

— XapaKTepU30BaTh OPraHMYECKHE BEIECTBA 110 COCTABY, CTPOSHHIO U CBOWMCTBAM, YCTAHABIIUBATh
NPUYIHHHO-CJIEICTBEHHBIE CBSI3U MEXKAY NaHHBIMHU XapPaKTEPHUCTUKAMH BEILECTBA,

— MPHUBOAUTH TNPUMEPbl XUMHUYECKHUX pEAKUWH, PACKPBIBAIOLINX XapaKTEPHbIE CBOHCTBA
TUIMHYHBIX TPEACTABUTENCH KJIACCOB OPTaHWYECKHUX BEIIECTB C LENbI0 UX HACHTHU(OUKALUU U
00BsicHeHUs 00JIaCTH IPUMEHEHUS,

— IPOTHO3MPOBATH BO3MOXKHOCTh MPOTEKAHUSI XUMHUECKUX PEAKIMi HA OCHOBE 3HAHUI O THIaX
XUMHYECKOH CBSI3U B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;

— HCMOJIb30BaTh 3HAHUS O COCTaBe, CTPOSCHHMM W XHMHYECKHX CBOHCTBAaX BEIIECTB IS
0e30MacHOro MPUMEHEHUsSI B IPAKTHYECKON AEATENbHOCTHY,

— TPUBOAWUTH TPUMEPHI MPAKTUUECKOTO HCIIOIB30BAHMS NMPOAYKTOB NepepaboTku HepTH H
MPUPOIHOTO ra3a, BHICOKOMOJIEKYIIPHBIX COSUHEHNH (TTOJIMITHIIEHA, CHHTETUYECKOTO Kay4yKa,
aIleTaTHOTO BOJIOKHA),

— TPOBOAUTH ONBITHI IO PACIIO3HABAHUIO OPTaHWYECKHX BEIIECTB. TIJIMLEPHHA, YKCYCHOM
KHCJIOTBI, HENPEAENbHBIX KUPOB, TIIOKO3BI, KpaxMaia, OEJIKOB — B COCTABE MUILEBBIX MPOIYKTOB
U KOCMETHYECKHX CPE/ICTB,;

— BIAETh MpPaBWIAMHU M TpUEMaMH 0e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMH H
71a00paTopHBIM 000PYIOBAHUEM,

— YCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEAaKLHUHU U CMEUICHHs XUMHUYECKOTO
PaBHOBECHSI OT PA3IMUHBIX (PAKTOPOB C LEJBIO ONPENEICHUS ONTHMAIBHBIX YCIOBUH MPOTEKAHHS
XUMHYECKHX TPOLIECCOB; — MPHUBOAUTH NMPHMEPBI THAPONIU3A COJIEH B MOBCEAHEBHOH >KU3HU
4eJIOBeKa;

— TPUBOAUTH TPUMEPBI  OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIX  pEAKLUi B  NPHPOIE,
MPOM3BOJCTBEHHBIX MPOLIECCAX U KU3HENEATEIbHOCTH OPraHU3MOB;

— MPUBOAUTH MPUMEPHI XUMHUYECKUX PEAKIUH, PaCKpPbIBAIOINX OOIIHUE XUMHUYECKHE CBOHCTBA
MPOCTBIX BEIECTB — METAJJIOB U HEMETAJUIOB,;

— MPOBOANTH PACUETHl HA HAXOXKIEHHE MOJIEKYJSIPHOU (OPMYJIIBI YIIIEBOAOPONA IO MPOAYKTAM
CTOpaHMsI M TI0 €r0 OTHOCUTENIBbHON TUIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0
COCTaB; — BJIAJIETh MPaBMWIAMH OE30MacHOr0 OOpAIlEeHUs! C €IKUMHU, TOPIOYNMH M TOKCHYHBIMHU
BEIECTBAMH, CPEICTBAMU ObITOBON XUMUH,

— OCYIIECTBJIATh MOMCK XMMHYECKOH WH(POPMALMK IO HAa3BaHWIM, HIASHTH(UKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM BELIECTB;

— KPUTHYECKH OLICHMBATh M MHTEPIPETHPOBATH XUMHUECKYIO HH(POPMALHIO, COAEPIKALIYIOCS B
coOOIIeHNsAX CPEeNCTB MaccoBOH HH(popmauuu, pecypcax HWHTepHeTa, Hay4YHO-TIOMYJISIPHBIX



CTaTBSIX C TOYKHU 3PEHHSI €CTECTBEHHO-HAYYHONW KOPPEKTHOCTH B LIEJISIX BBISIBJICHUS] OIIHOOYHBIX
CyKAeHui U (OpMUPOBaHHS COOCTBEHHOH TO3UIIHH;

— MPEACTaBISITH MyTH pPELUICHHs TIJIO0ATBHBIX NPOOJEeM, CTOSALIMX IEpel YeJOBEUECTBOM:
SKOJIOTUYECKUX, YHEPTeTUUYECKUX, CHIPhEBBIX, U POJIb XUMHHU B PELICHUH 3THUX MPoOiem.
BbinyckHHK Ha 6a30BOM ypPOBHE MOJIYYHT BO3MOKHOCTb HAYUUTHCS:

— WJUTIOCTPUPOBATH HA TIPUMeEpaxX CTAHOBJICHUE U 3BOJIOLHMIO OPTaHUYECKOH XMMHUH KaK HAYKH Ha
PA3IMYHBIX UICTOPUYECKUX STAIax €€ Pa3BUTHS,

— HCIOJB30BaThb METOABl HAyYHOTO TMO3HAHUS TIPU BBIOJHEHUU TIPOEKTOB M y4eOHO-
HCCIIEIOBATENIbCKIX 3a/ad 10 H3YYEHHUIO CBOMCTB, CIOCOOOB MONYYEHHST M PaCIO3HABAHUS
OPTaHUYECKUX BEIIECTB;

— OOBSICHATh MPUPOAY U CIOCOObI 0Opa30BaHMA XUMHYECKOHW CBSI3H: KOBAJIEHTHOH (TOJISIPHOMH,
HETIOJISIPHOM ), MOHHOMW, METaJUIMYECKOW, BOAOPOAHOW — C LENBIO OMpeNeIeHHus XUMHYEeCKON
AKTUBHOCTH BELIECTB;

— YCTaHaBIMBATh TE€HETHYECKYIO CBSI3b MEXKIY KJIaCCaMU OpPTaHHYECKUX BEIIECTB IS
O0OCHOBaHMSl TMPUHIMIIAAIBHOH BO3MOXHOCTH TMOJYYEHHsT OPTaHHUYECKHUX COCIHMHEHUH
3aJaHHOTO COCTaBa U CTPOCHMS,

— YCTaHaBIMBAaTb B3aUMOCBSI3M MEXAy (pakramMu W Teopuel, MPUUMHONH M CJIEACTBHEM MpPHU
aHanm3e TPOOJEMHBIX CHUTyalMii M OOOCHOBAHWM TPHHUMAEMBbIX pEIIEeHHH Ha OCHOBE
XUMHUYECKUX 3HAHUM.

COAEP/KAHUE YYEBHOI'O IIPEJMETA
(basoBelil ypoBeHb)

OcCHOBBI OPraHu4YecKOd XUMHH

IlosiBnenue u pa3BUTHE OPraHUYECKON XMMHUH Kak Haykd. [Ipenmer opranndeckoi XuMun.
MecTo 1 3HaUYE€HHE OPraHUYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.

XHUMHUECKOE CTPOEHUE KaK MOPSOOK COENHHEHHs aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJeHTHOCTH. (OCHOBHbIE TMOJIOKEHUS] TEOPUU XMMUYECKOTO CTPOEHUs OpPraHMYecKHX
coequHeHnii A .M. bytnepoBa. YrieponHblii ckeneT opraHudeckoil Monekyibl. KpaTHocTb
XUMHUYECKONH CBA3M. 3aBUCHUMOCTb CBOWCTB BELIECTB OT XHUMHYECKOIO CTPOEHHUS MOJIEKYIL.
Uzomepuss u m3omepnl. [lonstie o ¢yHkuuoHanbHOM rpynme. IIpuHIMIBI KiIaccudpuKanim
OopraHuyeckux coenuHeHui. CucreMaTudeckas: MeXIyHapOAHas HOMEHKJIATypa U MPUHLIUIbI
00pa3oBaHUs HA3BAHWUH OPraHMYECKUX COCIMHEHH.

Anxanbl. Cmpoenue monexynv: memana. I'omonoruueckuil psp ankaHos. ['omonoru.
Howmenxknarypa. M3omepusi yriaepogHOro cCkenera. 3aKOHOMEPHOCTH H3MEHEHHs (PU3HUYECKHX
CBOWCTB. XHUMHYECKHE CBOWCTBAa (Ha MpHMEpPEe MeTaHAa U 5TaHA). PEaKUuH 3aMeIleHUs
(ranoreHUpOBaHKE), NETHAPHPOBAHUS KaK CIOCOOBI IMOJNyYEHHs] BAKHEHIINX COCAMHEHUH B
OpraHu4eckoM cuHTe3e. ['opeHne MeTaHa Kak OJMH W3 OCHOBHBIX HMCTOYHUKOB TeIUlA B
NPOMBIIIJIEHHOCTH W ObITy. HaxokaeHue B mpupone M NPUMEHEHUE alkaHoB. [lomsmie o
YUKNOQNIKAHAX.

Ankensl. Cmpoenue monexyast smunena. I'omoaorndeckuii psin ankenos. HomeHnkatypa.
Hsomepust yriiepoJHOrO CKejleTa U MOJIOKEHHUs] KPAaTHOM CBS3H B MOJIEKyJie. XUMHYECKUE
CBOMCTBa (Ha MpUMepe STHJIEHA). PEaKLHU MPHUCOCAUHEHNs (TaJOreHUPOBAHUE, cUOPUPOBAHIE,
TUAPATALVS, cUHOPORAIOEHUPOBANIE) KAK CIIOCO0 monydeHust (PyHKUHNOHAIBHBIX MPOU3BOAHBIX
yIIeBOnOpoaAoB, ropenud. Ilomumepusanmss >TwieHa Kak OCHOBHOE HANPAaBJIEHUE €ro
UCNONb30BaHusA. 1IonusTHIeH Kak KPyNHOTOHHAXKHBIA MPOAYKT XUMHUYECKOrO MPOU3BOACTBA.
IIpumenenue sTuneHa.

Anxanuensl 1 kayayku. [IoHsTHE 00 ankanneHax Kak yrieBoJopoaax ¢ ABYMS IBOHHBIMU
ces3samu. [lonmnmepusanus nuenHmIa (OyraaueHa-1,3) kak crocod MonydeHus CHHTETHYECKOTO
kaydyka. HaTypanpHbIi U CHHTETHYECKMH Kaydyku. BynkanHuszanus xaydyka. Pesuna.
IIpumeHeHMe Kaydyka U PE3UHBL.

Anxusel.  Cmpoenue  monekynor  ayemunend. [ OMONOTMYECKUH  PsiA  AJKHHOB.
Howmenknarypa. M3omepus yrinepoaHOro Ckenera M IOJIOKEHUS KPAaTHOW CBSI3M B MOJIEKYIIE.



XuMHUYECKHe CBOWMCTBA (Ha MpUMeEpe alleTHIIeHa). peakKLuu NMPUCOeNUHEHNs (TaOreHUPOBaHNE,
2uOpuposanue, TUNPATALUS, 2UOPOCANOEHUPOBAHIE) KAK CIOCO0 MONYYEeHUs MOJIHMEPOB H
APYTUX TOJE3HBIX NPOAYKTOB. | OpeHHe aleTHieHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH JJIs1 CBAPKU U pe3kH MeTayuioB. [IpiMeHeHne aneTuiena.

Apenbl. beHzonm kak mpencTaBUTENh AapOMATHUECKUX YriieBonoponoB. Cmpoenue
Moaexynvt 6en3o1a. XuMUYeCKHUe CBOMCTBA: PEaKI[UH 3aMeleHus (raIoreHUPOBAaHUE) KaK CIIOCo0
MOJIYYEeHUSI XUMHUYECKUX CPEACTB 3aIUUThl PACTEHHH, NMPHUCOENWHEHHs (TUAPUPOBAHME) Kak
J0Ka3aTeIbCTBO HEMPEAENbHOro Xapakrepa Oensona. Peakius ropenust. Ilpumenenne 6eHzona.

Cruprer. Knaccudukanuysi, HOMEHKIIAaTypa, H30MEpHsl CIIUPTOB. METAaHON M 3TAHOJ Kak
NPEACTABUTENN TPENEIbHBIX OJHOATOMHBIX CIUPTOB. XHMHUYECKHE CBOMCTBa (Ha mpumepe
METaHOJIA W 5TaHOJA). B3aUMOACWCTBHE C HATPUEM KakK CIoco0 YCTAHOBJICHUS HAJIHYUS
TUAPOKCOTPYIIIIBI, PEaKLUUsl C TaJOreHOBOAOPOAAMH KaK CHOCOO TOJyYeHUs PacTBOPHUTENEH,
AeTupaTalusl Kak crocod MOJy4eHHs STWiIeHa. Peakiusi ropeHus: CIHUPTBI KaK TOILTUBO.
[IpumeHenne MeraHona W 3TaHoja. PU3NONOTMUECKOE NEHCTBHE METAaHOJa M 3TaHONA Ha
OpPraHu3M 4YeJIOBeKAa. OTHICHIJIMKOAb ¢ TJIHHEPUH KaK MPEACTABHTENH MpPenebHbIX
MHOTOATOMHBIX cpTOB. KauecTBeHHas: peakiysi HA MHOTOATOMHBIE CIIMPTHI M €€ IPUMEHEHHE
IUISL PacTiO3HABAHMUS TIIMLEPHUHA B COCTaBE KOCMETHYECKUX CpeAcTB. IIpakTuyeckoe mpuMeHeHne
STHJICHTJIMKOJIS U TJIULEPUHA.

@enon. CtpoeHue Mosekynsl GpeHona. B3aumnoe enusanue amomos 6 MoaeKyne geHonda.
Xumuueckue ceolicmea: 3aumooelicmeue ¢ Hampuem, UOPOKCUOOM HAMPUs, OPOMOM.
ITpumenenue peHomna.

Anpneruasl. Metananb (popManbaerun) U 3TaHallb (ALETabAeTH/) KaK MMPEeICTaBUTENN
NpenenbHbIX anbAeruioB. KadecTBeHHbIe peaknu HAa KapOOHWIBHYIO rpymmy (peakius
«cepeOpsiHOTO 3epkanay, B3aumMopaelcTBue ¢ ruapokcunoMm menu (1) m ux npumenenue ans
OOHApYy’KeHHs TpPENeNbHbIX aNbJIETUAOB B MPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH
anbaerunon. [IpuMmenenue GopManbaeruaa v aneTanbIeruaa.

KapOoHoBble KHCIOTBI. VYKCyCHash KHCIOTAa KakK MPENCTaBUTENb IPEebHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOHCTBA (Ha MPUMepe YKCYCHOH KHCIIOTHI):
peakuuy ¢ MeTaulaMH, OCHOBHBIMHU OKCHUIAMH, OCHOBAHUSIMH M COJISIMH KakK IOITBEPKACHUE
CXOIICTBA C HEOPraHMYECKUMH KHCJIOTaMH. Peakiust >Tepudukanmyu Kak Croco0 MONXydeHus
CIOXHBIX 3¢upoB. IlpumeHerne ykcycHo# kucioTel. IIpencraBieHrne O BBICIINX KapOOHOBBIX
KHCJIOTAaX.

Crnoxable 3¢upst u xupbl. CoxHbIE 3(QUPBI KaK TPOAYKTHI B3AUMOAEHCTBHS KapOOHOBBIX
KACJIOT co crnupramu. llpuMeHenne cioxHBIX 3(QHPOB B MNUINEBOH U mnapdroMepHOR
NPOMBIIIJIEHHOCTH. JKHPBI KaK CIOXKHBbIE (Ul MIHLEPUHA W BBICIINX KapOOHOBBIX KHCIOT.
PactutenbHble M JKMBOTHBIE JKHPBI, X COCTaB. Pacro3HaBaHME pPACTUTENBHBIX JKHUPOB Ha
OCHOBAHHUH UX HETpenenbHOro xapakrepa. [Ipumenenue sxupoB. I uaponns uim OMbUICHHE JKUPOB
KaK CIoco0 MPOMBIIIIEHHOTO MOJYYEeHUsI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MBUIA Kak CONU
BBICIIMX KapOOHOBBIX KUCJIOT. MOIOIINE CBOMCTBA MbLIA.

VYrnesonsl. Knaccudukanus yrimesonos. Haxoskaenue yrieBogoB B mpupoze. 1 moko3a
Kak ajpaerungocupt. bpoxkenue rmrokosel. Caxaposa. [udponus caxaposwi. Kpaxman u
LIEJUTFOJIO3a KaK OMOJIOTMYECKHe MONMUMEpbl. XMMHUYECKHE CBOMCTBA Kpaxmaja M LEJUTIOJIO3bI
(rupponm3, KaueCcTBEHHAsI PEaKIHs C HOAOM Ha KpaxMall U ee IpUMEHEeHHe 1l OOHApyKEeHUs
KpaxMasa B MpoaykTax nutaHus). [Ipumenenne u Ouonorudeckas poib yriaeBonos. [lorsarue o0
HCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOrO BOJIOKHA.

Unentndukaiusi OpraHnYeCKUX COCOUHEHUHN. [enemuyeckas c6s3b Medcoy Kiaccamiu
opeanuyeckux coeounenui. TUTTBI XUMHYIECKUX PEaKIil B OpPraHnIeCKONH X UMHH.

AmuHOKHCTOTB M Oenku. COCTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak aM(oTepHbIe
opraHudeckue coenuHeHus. llemruaHast cBsi3b. buonorndeckoe 3HaueHHE O-aMHHOKHCIIOT.
Ob6nacTy npUMeHEHNs1 aMHMHOKHUCIIOT. benku kak npuponHeie bnononumepsbl. COCTaB U CTPOCHUE
OenxoB. XUMHUECKHE CBOHCTBa OeNKOB: ruaponus, neHarypauus. OOHapykeHHe OEeTKOB Mpu



NOMOIIM Ka4eCTBEHHBIX (LBETHBIX) peakuuil. IlpeBpamenus OenkoB NHIIM B OpraHU3Me.
buonornyeckne pyHKkunun OEIKOB.

TeopeTnyeckue 0CHOBbI XMMHUU

Crtpoenue BemectBa. (CoBpeMeHHass MoOJelb CTPOCHUA aToOMa. JIEKTPOHHAs
koH(urypauus aroma. OcnoeHoe u 6030ydcoennvie cocmosnus amomos. Kiaccupuxauus
XUMHUYECKHX 3JIEMEHTOB (S-, p-, d-35emenTsl). OCOOCHHOCTH CTPOCHHUS SHEPTETHUECKUX YPOBHEH
atomoB d-snemenToB. llepuonmnueckas cucrema xummieckux syementoB (M. Menpeneesa.
®usuyeckuii cmpich [lepuonuueckoro 3akona .M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
U3MEHEHHUsl CBOICTB 3JIEMEHTOB M MX COEJUHEHMH [0 MepuojaM U Trpylnam. DJIeKTPOHHas
IpUpoia XUMHUYECKOH CBSI3U. DJEKTPOOTPULIATENbHOCTh. Buabl XuMHU4eckoW  CBs3U
(KOBaJIeHTHasi, WOHHAs, METAJUIMYeCKas, BOJOPOAHAs) W MEXaHM3Mbl €€ O0pa3oBaHMUs.
Kpucmannuyeckue u amopghnvie eewgecmea. Tunvl Kpucmaniuyeckux pewemorx (amomHas,
MONEKYISPHAS, UOHHAS, MEMAINUYECKAs,). 3a6UCUMOCHIb (PUUYECKUX CEOUCME 6eujecmsa om
muna Kpucmaniuyecko peutemxu. IIprauHB MHOrooOpa3ust BEIIECTB.

Xumunyeckue peakiuu. ['omoreHHble U rereporeHHble peakiuu. CKOpPOCTb peakiuu, ee
3aBHCUMOCTh OT Pa3JIMYHBIX (DAKTOPOB: TPUPOABI PEATHPYIOIINX BEINIECTB, KOHLEHTPAINU
pearupymolmx BeIleCTB, TEeMIepaTyphl, IUIOLUAAN PEaKLUOHHON MOBEPXHOCTH, HaJIM4Us
KaTanusaropa. Ponb KaTanu3atopoB B IPUPOAE U MPOMBILIIIEHHOM npousBoacTee. O0paTuMocThb
peakuuii. XMMHUYECKOe PAaBHOBECHE M €ro CMEIeHHe IO ICHCTBHEM pPa3JIMYHbIX (PakTopoB
(KOHLIEHTpalMsl PEareHTOB WJIM NMPOAYKTOB PEaKLWH, NABJICHHE, TeMIepaTypa) AJs CO3MaHus
ONTHMAJIbHBIX YCIOBHUI MPOTEKaHUs XUMUYECKUX MPOLeCCOB. /fucnepcuvie cucmemvl. [lonamue
o romnouoax (3onu, eenu). Hemunneie pacmeopwsr. Peakuym B pacTBOpax 3SJEKTPONUTOB.pH
pacTBOpa Kak IOKasaTelb KHUCJIOTHOCTH cpedbl. I'maponms coseil. 3HaueHue Tuaponusa B
Ononornyecknx OOMeHHBIX rporeccax. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINH B IPUPOJE,
IIPOU3BOACTBEHHBIX  Ipolleccax M JKU3HEAESITENbHOCTH  OpraHu3smMoB.  OKHUCIHUTENbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BELIECTB — METAJUIOB INIABHBIX M MOOOYHBIX MOATPYIIIT
(Menb, skeie30) W HEMETAJUIOB. BOJOPONA, KHCJIOPOAA, TaJIOTeHOB, cephl, a3ora, (ocdopa,
yriaepona, kpemHus. Kopposuss merayuioB: BHIABI KOPPO3UH, CIIOCOOBI 3aIUTBl METAUIOB OT
KOPPO3UU.  DIeKmponu3  pacmeopos U pachiagos.  IIpumenenue — snekmponuza 6
HNPOMBIUAEHHOCTU.

XuMUSA H KU3Hb

Hay4nbie meronbl mo3HaHusl B XuMuu. McTounHukn xumudeckod uHdpopmarmu. [Touck
WH(POPMAIIUU TI0 HA3BAHWSIM, HACHTU(UKATOpAM, CTPYKTYpHBIM (Gopmynam. MoneaupoBaHue
XUMHUYECKUX MPOLECCOB W SIBIICHUH, XUMUYECKUN AHANU3 U CUHME3 KaK METOAbl HAyYHOTrO
MTO3HAHUSI.

Xumusi U 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC BOJBI.
[Ipobiempl, CBSI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MpernapaToB. BpemaHbie MPUBBIYKA U
dakTophl, paspylaroique 3A0pOoBbe (KypeHHe, YHmoTpeOJieHHe ajikoroys, HapKOMaHUSs).
Paunonansbaoe nuranue. [uugesvie 0odasku. OcHo8bl NULEBOT XUMUU.

XuMusl B TOBCEMHEBHOM KM3HU. Motoimue u uuctsimue cpencresa. Cpedcmea 60pvovl ¢
ObIMOBLIMU ~ HACEKOMbIMU:  penesienmet, uHcekmuyuosl. CpeacTBa JUYHOW TUTHEHBI U
kocMmeTuku. [IpaBuna Ge3omacHOl paboThl ¢ €AKUMU, TOPIOYHMH M TOKCUYHBIMU BEIIECTBAMH,
cpencTBamMu ObBITOBON XUMUU.

XuUMUSI U CeNbCKOe XO3sICTBO. MuHepanbHble U opranudeckue ynoopenus. Cpencrsa
3aUIUTBI PACTEHUH.

Xumus 1 sHepretuka. [IpuponHbsle HICTOYHUKH yrieBoAoponos. IIpupoaHblil u nonyTHLIN
He(TSHOM Ta3bl, UX COCTaB U ucnoyib3oBanue. Coctas HedTH U ee nepepadoTka. HedrenpoaykTol.



OxranoBoe umcno OensmHa. OxpaHa OKpyKawoIed cpenbl
TPAHCHIOPTHPOBKE HEPTENMPOAYKTOB. AJTbTEPHATUBHBIE HICTOYHUKH SHEPTHU.

npu HedrenepepadoTke U

Xumust B crpoutenbcTBe. LlemenT. beron. Ilogbop onTHMaibHBIX CTPOUTEIBHBIX

MaTCPUAJIOB B HpaKTquCKOﬁ JACATCIIBHOCTH YC€JIOBECKA.

XUMHSI ¥ KOJIOTHsI. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpeabl U ero MOCIeACTBHSL.
Oxpana rugpocdepsl, moussl, aTMochepsl, GIOps! U GayHbI OT XUMHUECKOTO 3arPsS3HEHHUS.

TEMATHYECKOE INTAHUPOBAHUE

10 kiacc, 09HO-32049HOE 00yUeHHE
(1 4. B Hegeu110, Bcero 35 4acoB)

W3 Hux
Ne H KosinuecTBO | mpakTHYEeCK | KOHTPOJIBH | 3a4eT
n/n AUMeHOBanmne paspena 4acoB ue ble paGoThl
padoThI
Teopus cTpoenus | 4 - 1
OPraHUYeCKUX COCTUHEHUHN
Yraesoaopoasl 51 ux | 9 - - 1
MPUPOIHBIE UCTOYHUKH
Kucnoponconepxamue 8 - 1 -
OPraHUYECKHUE COSTMHEHUS
AzoTconepikaiue 7 1 - 1
OPraHUYECKHUE COSTMHEHUS
XuMHs ¥ JKU3Hb 7 1 - -
Hroro: 35 2 2 2
TEMATUYECKOE IIVNTAHUPOBAHUE
10 knace, HHAUBHAYAJIbHOE 00yUeHHe
(0,5 4. B Hepeuo, Bcero 17 yacos)
W3 Hux
Ne NMPAKTHYECK | KOHTPOJBbH | 3a4eT
u/n HaumenoBanue pazgena KonuuectBo e ble paGoTHi
Hacoe paboThl
1. Teopus CTpoeHus | , 1
OPraHUYECKUX COCIUHECHUM
2. Yraeroaopoabl u 1504 4 1
MPUPOIHBIE UCTOYHUKH
3. Kucnoponconepxamue
OpraHiiecKkHe COCAMHEHUA H | o |
WX HAXOXACHUE B IKUBOM
pupoae
4. AzoTtcoaeprkaine
OPTaHI4eCKHe COEAUHEHUA M | 1 |
UX HAXOXACHUE B IKUBOM
pupoae
5. XuMusi ¥ JKU3Hb 1
Hroro: 17 2 2 2




TEMATHYECKOE INIAHUPOBAHHUE
11 kaacc, 09HO-3209HOE 00yUeHHE
(0,5 4. B Hepeu110, Bcero 17 yacos)

e W3 aux
n/-n HaunmenoBanmne pazpena KonnyecTBo | mpakTHuYecKHe | KOHTPOJIbHBIE | 3a4eT
4acoB padoThI padoThI
1 Crtpoenue atoma. | 5 1 1
Ilepuogndeckuii 3aK0H.
2 Crtpoenue BeecTra. | 12 1 1 1
XUMHYeCcKas CBS3b.
17 1 2 2
TEMATHYECKOE INTAHUPOBAHUE
12 kaacc, 09HO-32049HOE 00yUeHHE
(0,5 u. B Hexes110, Bcero 17 yacos)
W3 Hux
Ne n/m Haumenosanne pas Konunyectno NMPaKTHYeCKHEe | KOHTPOJBHBIE | 3a4eT
pena 4acoB padoThl padoThl
1 Jucconmaiius 5 1 1
BEIIECTB
2 XUMUYECKUE 9 1 1
peakuuu
3 Xumust B Ku3HH | 3
o01ecTBa.
Hroro: 17 1 2 2




