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Pabouas mporpamma o xumun A 10-11kmaccoB cocraBiieHa Ha OCHOBE

-OenepanpHoro  ['ocymapctBenHoro  O6pazoBarensHoro  Cranmapra Cpemnero  OOmiero
OO6pa3zoBaHus.

- [IpumepHoit mporpamMmbl cpeiHEro o0IIero 00pa3oBaHus M0 XUMUHU

- OCHOBHOI1 00pa3oBaTENHHON IPOTPaMMBbI cpeiHero obmiero oopazoanus MOY «CpenHss mikosia
No 6».

[Iporpamma opueHTHpOBaHa Ha wucnojb3oBaHue ydeOHukoB:O.C.I'abpuensn, M.I.Octpoymos,
C.A.CnankoB Xwummus (6azoBblii ypoBeHb) 10 xmacc, M., IIpocsemenue, 2019;0.C.I'abpuenss,
N.T".OctpoymoB, C.A.CnaagkoB Xumus (6a30Bbiit ypoBenb) 11 kmacc, M., [Ipocsemenue, 2019;

IIporpamma paccuntana Ha 67 gacoB (1 gac B Henento) B10 kimacce u 1 yac B Henemo B11 kiacce.

[l1aHupyembie pe3y/ibTaTbl 00y4eHUs
JINYHOCTHBIE pe3yJabTaThl:
1) ocosnanue cBoeit HSTHHYECKON MPUHAIICKHOCTH, 3HAHUE HCTOPUH XHUMHUH U BKJIaJa POCCHICKON

XUMHYECKOM HAayKU B MUPOBYIO XUMMUIO,

2) ¢popmuposanue OTBETCTBEHHOTO OTHOILICHHS K MO3HAHUIO XMMHH; TOTOBHOCTH U CHOCOOHOCTH
oOyyaromuxcsi K CaMOpa3BUTHIO M CaMOOOpPA30BaHUI0 HAa OCHOBE M3YyYEHHBIX (DAKTOB, 3aKOHOB U
TEOpUl XHMHU;, OCO3HAHHOTO BBIOOpAa H TOCTPOCHHE WHIMBUAYAIbHOW 0Opa3oBaTeNbHOM

TPaeKTOpUH;

3) ¢opmuposanue 1ENOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, HEOTHEMIEMOW YacThIO

KOTOpOI\/’I ABJIICTCA XUMHUYCCKAsd KapTUHA MUPaA,

4) oeradeHue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pAa3BUTUS HAyKH |

0O0II1eCTBEHHON MTPAKTUKH, B TOM YUCJIE U XUMUUYECKHM;

5) ocsoenue corranbHBIX HOPM, TPABHIT TIOBEJACHHUS, pOJiei 1 (JOPM COIHATLHOM KHU3HH B COLIUYME,
MPUPOJIE ¥ YACTHOM >KM3HU HA OCHOBE JKOJOTUYECKOW KYIBTYpHI W O€30MacCHOTO OOpAaIICHUS C

BCIICCTBAMHA U MAaTCpUATIaMU;

6) @opmuposanue KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOINEHWH CO CBEPCTHUKAMHU U
B3POCJIBIMH B TIpoIlecce 00pa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-MCCIeA0BaTEIbCKOM,

TBOp‘lCCKOI‘;I U Ipyrux BUAO0B ACATCIIbHOCTU, CBA3AaHHBIX C XUMHUEH.



MeTanpegMeTHbIE pe3y/IbTaThl
l) UCnojib306aHue YMeHI/II;'I M HABBIKOB pPa3JIMYHLBIX BH/IO0OB MO3HABaTCILHOU ACATCIIbHOCTH,

npumeHenue  OCHOBHBIX  METOJOB  TMMO3HAHUSA  (CHCTEMHO-MH()OPMAIIMOHHBIA  aHaJW3,
HaAOJIIOJICHNEe, HM3MEpPEHHUE, IMPOBEJACHHE DKCICPUMEHTA, MOJCIMPOBAHKE, HCCIICIOBATEIIbCKas
JESATEILHOCTD) JUIsl U3YYCHHSI Pa3IMIHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEIBHOCTH,

2) enadenue OCHOBHBIMH MHTEJUICKTYaJIbHBIMU OIEpalusaMu ((hOPMYIHpOBKA THIIOTE3, aHAINU3 U
CUHTE3, CPABHCHHE W CHCTEMaTH3allus, 00OOIICHIEe U KOHKPETH3AIUs, BRISIBICHUE TPHYUHHO-
CJICJICTBCHHBIX CBSI3CH M IIOMCK aHAJIOTOB);

3) nosmanue 0OBEKTOB OKPYIKAIOIIET0 MHUPa OT OOIIEr0 Yepe3 0COOCHHOE K €UNHHYHOMY;

4) ymeHue BBIIBUTATh UJIEH M OMPEACIATH CPEACTBA, HEOOXOAMMBIE I UX PeaTH3allHi;

5) ymenue ompenensTh LENA W 3a7a4d JCSITEIBHOCTH, BBHIOMPATh CPEICTBA peaM3aldd eI H
MIPUMECHSITH UX Ha IMPAKTHKE;

6) ucnonvzoeanue pa3INIHBIX HCTOYHUKOB IS TOJYICHHUS XUMUYIECKON HH(MOPMAIIMH, TOHUMAHHUE
3aBHCUMOCTH CoJiepyKaHus U (pOpMBI TIpecTaBiICHUsT HHDOpMAIMK OT 1eleld KOMMYHHKAIUU |
ajpecara;

7) ymenue POAYKTUBHO OOIIATHCSA U B3aMMOJICHCTBOBAThH B IPOIIECCE COBMECTHOM JIEATEIIHOCTH,
YUYUTHIBATh TO3MIIUHU JIPYTUX YYACTHUKOB JIEATEILHOCTH, YQ(EKTUBHO pa3perarb KOH(IUKTEI,

8) comosemocms ®  CHOCOOHOCTH K  CaMOCTOSTEIBHOH — HMH(POPMAIHOHHO-IT03HABATEIHLHOM
NESATEIIbHOCTH, BKIIOYAss YMEHUE OPHUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHUKAX WH(OOpPMAIIUH,
KPUTHUYECKU OIICHHBATH W HMHTEPIPETUPOBATh WHQPOPMAIINIO, TMOTYy4aeMyH0 W3 Pa3IMIHBIX
HCTOYHUKOB;

9) ymeHnue UCTIONB30BATh CPEACTBA HH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH (1anee
— HWKT) B pemieHnd KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPTaHHM3AI[MOHHBIX 33134 C
COOIIONCHHEM TpeboBaHMI SPrOHOMHUKH, TEXHUKU 0e30IaCHOCTH, TUTHECHEI,
pecypcocOepekeHus, IPaBOBbIX U ATUYECKUX HOPM, HOpM MH(POPMAITMOHHON 0€3011aCHOCTH;

10) sradenue SI36IKOBBIMH CPEICTBAMH, B TOM YHCJIC M SI3BIKOM XUMHH — YMEHHUE SICHO, JIOTHYHO U
TOYHO H3JIaraTh CBOIO TOYKY 3PCHHS, HCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBHIC CPEICTBA, B TOM

Ylclie 1 CUMBOJIbHbBIE (XUMUYECKUE 3HAKU, (OPMYIIBI U YPABHEHHUS).

HPEAMETHBIE pe3y/ibTaThbl
BbinyCKHUK Ha 0230BOM YPOBHE HAYUYMTCSH:

—  packKpbIBaTh Ha MpUMEpax poJib XUMUHU B (POPMHUPOBAHUU COBPEMEHHON HAyYHOH KapTHUHBI
MHpA U B TPAKTUYECKON IEATEIIbHOCTH YEJIOBEKA;

—  JEMOHCTPUPOBATh Ha MpPHUMEPAX B3aWMOCBA3b MEXIAY XUMHUEU U IPYTUMHU €CTECTBEHHBIMU
HayKaMu;

—  packKpbIBaTh Ha IIpUMepax MOJIO0KEHUs TEOPUU XUMHUECKOro ctpoeHns A.M. bytieposa;



—  nonumars ®U3NYECKUN cmbica ITepuoanueckoro 3akona /.M. MenzaeneeBa u Ha €ro
OCHOBE OOBSICHSITh 3aBUCUMOCTh CBOWCTB XMMHUYECKHUX IJIEMEHTOB M 0Opa30BAaHHBIX UMH BEIICCTB
OT 3JIEKTPOHHOTO CTPOEHUSI AaTOMOB;

—  OOBACHATH NMPUYMHBI MOTOOOpa3usi BEIIECTB Ha OCHOBE OOLIMX NPEACTaBICHUNA 00 HX
COCTaBe U CTPOCHHH;

— TPUMEHSATH MpaBUja CHUCTEMATUYECKOW MEXIYHApPOJIHONW HOMEHKIATYpbl KakK CpeJICTBA
pa3nuYeHUs U UACHTU(UKAIIMY BEUIECTB 110 UX COCTaBY M CTPOCHUIO;

—  COCTaBJSITh MOJIEKYJISIPHBIE U CTPYKTypHble (OpMYJIbI OpPraHMYECKUX BEIIECTB Kak
HocHuTenell HWHpOpMAIMKM O CTPOCHUHM BEIIECTBA, €ro CBOWCTBAX U MPUHAUICKHOCTH K
ONPEACICHHOMY KJIaCCy COCMHEHUM;

—  XapakTepu3OBaTh OPraHMYECKHE BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOWCTBaM,
yCTaHABIUBATh TPUUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKY JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

— TOPUBOIUTH MNPHUMEPHl XUMHUYECKUX PEaKIMid, PaCKPHIBAIOIIMX XapaKTEepHbIE CBOICTBa
TUMIAYHBIX TIPEJICTABUTEIICH KJIACCOB OPraHWYECKUX BEIICCTB C IEIbI0 MX HICHTUPUKANUU H
0O0BSICHEHUS 00JIACTH IPUMEHEHHUS;

—  TPOTHO3MPOBATh BO3MOXHOCTh MPOTEKAHUS XMMUYECKUX PEaKUUid Ha OCHOBE 3HAHUN O
TUTAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;

—  HCIOJB30BaTh 3HAHUS O COCTaBE, CTPOGHWU U XHWMHUUYECKHX CBOWCTBAaxX BEIIECTB IS
0€301acHOTO MPUMEHEHUS B MPAKTHYECKOU JIEATETLHOCTH;

—  TPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUS MPOAYKTOB MepepadoTku HepTu u
MPUPOJHOTO Ta3a, BHICOKOMOJEKYISPHBIX COSAMHEHUN (TOMUATUIIEHA, CHHTETHYECKOTO KaydyKa,
aIleTaTHOTO BOJIOKHA);

—  TMPOBOAHUTH OIBITHI IO PACIIO3HABAHUIO OPTraHMYECKHX BEIIECTB: TIIHIEPUHA, YKCYCHOM
KHCIIOTHI, HEMPEIENbHBIX KUPOB, TIIOKO3bI, KpaxMaia, OeJIKOB — B COCTaBE MUIIEBBIX MPOIYKTOB U
KOCMETHUYECKHUX CPEJCTB;

—  BJIaJIeTh TMpaBWIaMU M TpUeMaMH Oe30macHOM padOThl ¢ XMMHUYECKHUMHU BEIIECTBAMH M
1a00paTOPHBIM 000PYI0BAaHUEM;

—  YCTaHaBIMBAaTh 3aBHCHUMOCTb CKOPOCTH XUMUYECKOW PEaKIMH M CMEIICHHS XMMHYECKOTO
paBHOBECHSI OT PA3IMYHBIX (DAKTOPOB C LIETHIO ONMPEACICHUSI ONTUMAIBHBIX YCIOBHHA MPOTEKAHUS
XUMHUYECKUX TTPOIIECCOB;

—  MPUBOJUTH MIPUMEPHI THAPOJIM3A COJICH B MIOBCETHEBHON KU3HH UEJIOBEKA;

— TPHUBOIUTH TPUMEPHl  OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX  pEakIuii B  MPHUPOJE,
MPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEACITEIbHOCTA OPTaHU3MOB;

—  MPUBOJUTH MPUMEPHI XUMHYECKUX PEAKIIUN, PACKPHIBAIOIINX OOIIHEe XMMHUYECKHUE CBOWCTBA

IMPOCTHIX BEIICCTB — METAJJIOB U HEMCTAJLJIOB,



— TPOBOAMTH pacyeTbl Ha HAXOXKJIEHUE MOJIEKYJIApHON ¢GopMynbsl YrieBoAopoja Io
MPOAYKTaM CrOpaHUsi U II0 €ro OTHOCHUTEIBHOM IIOTHOCTH M MACCOBBIM JOJISIM 3JEMEHTOB,
BXO/ISLLIHUX B €r0 COCTAaB;

— BJaAeTh NpaBuiaMu Oe3omacHOro oOpalleHHs C E€IKUMH, TOPIOYMMH U TOKCHYHBIMH
BELIECTBAMHU, CPEJICTBAMU OBITOBOM XHUMHH;

—  OCYIIECTBIISITh TIOMCK XWUMHYECKOW WH(GOpMAlMKM TIO0 Ha3BaHWUSM, UACHTU(HUKATOpaM,
CTPYKTYpPHBIM (DOpMYJIaM BEIECTB;

—  KPUTHYECKH OIEHUBATh M MHTEPIPETUPOBATH XMMUUYECKYI0 MH(POPMAIUIO, COJAEPKAIIYIOCS
B COOOIIEHMSIX CPEACTB MaccoBoil uHbopMmainuu, pecypcax HHTepHeTa, HayYHO-TIOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B IENSIX BBISIBICHUS OIIMOOYHBIX
CYXACHHUIA U (HOPMHUPOBAHKS COOCTBCHHOM TIO3HIIHH;

—  TOPEICTaBIATh MYTH PELICHHsS TI00aNbHBIX MPOOJIEM, CTOSIIUX Tepel] UYeIOBEYECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKHX, CBIPhEBBIX, U POJIb XUMUU B PELICHUU 3TUX MPOOIEM.

BbIlIyCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYIUTBHLCH:

—  WLIIOCMPUpO8Ams HA NPUMEPAx CMAHO8IeHUe U IB0NIOYUID OP2AHUYECKOU XUMUU KAK HAYKU
HA pa3IUdHbIX UCTIOPUYECKUX dMANAX ee pa3eumusl;

—  UCNONb306aMb  Memoobl HAYYHO20 HNO3HAHUS NPU  BbINOJIHEHUU NPOeKmos8 u yuyeOHO-
UCC1e008amenbCKux 3a0ay Nno  U3V4YeHUio ColUcme, cnocobo8 NonyyeHus U pacno3HA8AHUS
Op2aHU4ecKux geuecmas;

—  00BACHAMb NPUPOOY U CROCOOBI 0OPA308AHUSL XUMUYECKOU CBA3U. KOBAIEHMHOU (NOJIAPHOL,
HENONAPHOU), UOHHOU, MEMALIUYecKoUu, B000POOHOU — C UYelblo ONnpedeileHUs XUMUYECKOLlL
AKMUBHOCMU BeUyeCma,

—  YCMauaeiu8amsv 2eHemudeckyio Cea3b Medxcdy KIAcCaMu Op2aHudeckux eeujecms OJis
000CHOB8AHUSA NPUHYUNUATLHOU 803MOMCHOCMU NOJLYYEHUS OPSAHUYECKUX COeOUHEHUU 3A0AHHO20
cocmasa u cmpoeHus;

—  YCMAauasiu8amsv 83auMOCEA3U MeHcOy hakxmamu u meopuel, NPUYUHOU U Cle0Cmeuem npu
aumanuse npooaeMHbIX cumyayuil U 0O0CHOBAHUU NPUHUMAEMBIX DEUleHUll HA OCHO8E XUMUYECKUX

3HAHUUL.

Coaepxxkanue Kypca. 10 kiacc. ba3oBbiil ypoBeHb
Teopua cmpoenua opzanuueckux coeounenuii A. M. bymnaeposa. Ilpeomem

opzanuyeckoit xumuu.Opeanuieckue gewecmed: npupooHvle, UCKYCCMBEHHble U CUHMemu4ecKue.
Ocobennocmu cocmasa u cmpoenus opeanuieckux eewyecms. Bumanuzm u e2o kpax. Ilonamue 06
Y21e8000pooax.

OcHoOBHbBIE TOJI0KEHHSI TEOPUHM XHMHU4YECKOro crpoeHusi bByriepoBa. BaneHTHOCTS.
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CrtpykTypHBIE GOpMYIBI — TOJHBIE B cOKpaménHbIe. [IpocThie (onrMHApHBIE) M KpaTHBIE (JIBOMHBIC
U TpolHbIE) cBs13U. M30Mepsl n n3oMepusi. BzanMHoe BiusiHUE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. I1naBnenue, oOyniinBaHUE UM FOPEHUE OPraHUYECKUX BELIECTB. Monenu
(mapocTep>kHeBble ¥ OOBEMHBIC) MOJIEKYJA OPraHMYECKUX COCIMHEHUH pa3HBbIX KIIACCOB.
Onpenenenne 31EMEHTHOTO COCTaBa OPraHUUECKUX COEIMHEHUH.

Jlabopamopnuie onvimal. V13roTOBIEHNE MOJIETIEH OPraHUYECKUX COCIMHEHUM.

YriieBoopoabl M X NPUPOIAHbIE HCTOYHUKHU

IIpenenbHble yrieBoaopoabl.Aukanbl. OnpeaeneHue. [OMONIOrHYecKUid psiJi alKaHOB U
ero obmas ¢opmyna. CTpykTypHas uszomepus ymiepoaHou nenu. Pamukansl. Homenkiarypa
anKaHoB. XMMHMYECKHE CBOWCTBA aJKaHOB: IOPEHME, PEaKLMM 3aMElleHUs (TajJoreHHpOBaHUE),
peakuus pa3ioKeHUs: MeTaHa, peaklus JernIpUpPOBAHUS STaHa.

HenpeneabHble yrieBoaopoabl.AjikeHbl. DtuiieH. Onpenenenue. ['omonornyeckuil psn
ankeHoB. Homenknarypa. CTpykTypHass W MpPOCTPAaHCTBEHHAs (T€OMETpUYECKas) H30MEpHs.
[IpoMmbilisIeHHOE TOJy4YeHHE ajKEeHOB: KPEKMHT U JEeTHApPUpOBaHUE allkaHoB. JlaGoparopHoe
MOJIy4eHUE ATUJIEHA — peaKkUusl JAeruaparaluy 3TaHosia. Peakiuu npucoearHeHus: Tujiparaius,
TUAPOTAIOTEHUPOBAHUE,  TallOTeHUpoBaHue, noiaumepusauuu. llpaBuno  MapkoBHHMKOBA.
Oxkucnenne ankeHoB.KauecTBeHHbIE peaklIMM HA HENIPEACIIbHbIE YIIIEBOAOPOIbI.

Auaxaauennl. Kayuykn.Onpenenenue. Homenknarypa. ConpsbxkénHble nueHsl. byranuen-
1,3, u3onpen. Peaknus Jlebenesa. Peakuuu npucoeannenus ankanueHoB. Kaydyku: HaTypambHBIH,
cuHTeTn4YecKkue (OyTaaneHOBbIN, U30MPEHOBLIN). Bynkanuzamnus kaydyka. Pesuna. D00HUT.

Auaxunbl.Onpenenenre. Homenknarypa. [lonmydyeHne U IpUMEHEHHE — alleTUJICHA.
XHUMHYECKHE CBOWMCTBA alETUJIEHA: TOPEHUE, PEaKklMM MPUCOECIUHEHHUs: TUIpOrajJoreHupoBaHUE,
rajioreHupoBanue, ruaparanus (peakuus Kydeposa). BUHUIXI0pua, MOITUBUHUIXIOPHI.

Apenbl.Onpenenenue. beH3on: ero cTpoeHue, HEKOTOpble (HU3UUYECKHE M XUMHUYECKUE
CBOICTBa (TOpEeHHE, pPEeaKIMM 3aMelleHUs] — TallOTeHUPOBAaHWE, HUTPOBAHUE), TOJIY4YCHHE U
MIPUMEHEHHE. DKCTPAKLIUA.

IIpuponnsiii rasz.Cocras npupoaHoro rasza. Ero Haxoxaenue B npupoze. [lpenmymiecrsa
MIPUPOJIHOTO Ta3a Kak TOIUIMBA. XUMHUYECKas IepepaboTKa MPUPOAHOIO ra3a: KOHBEPCHs, TUPOJIU3.
CuHTe3-Ta3 u ero UCIoJb30BaHHE.

He¢1b 1 cnnioco6nl eé nepepadorku.IlonyTHbill HEQTAHON ra3, ero cocTaB U PpaKIuu —
ra3oBblii OCH3MH, MpomnaH-OyTaHoBasi, cyxoil ra3. Hedts, e€ cocraB u mepepaboTka — MEperoHKa,
KpekuHr, pudopmuHr. Heprenpomykrsl. OKTaHOBOE YHCIIO; OSH3UH.

KamenHnblii yrosb u ero nepepadorka. Vickonaemslif yroib: aHTpaIlUT, KAMEHHBIN, OypBIN.
KokcoBanune kamenHoro yris. KokcoBblii ra3, amMmuauHas BOAa, KaMEHHOYTOJIbHas CMOJa,
kokc.['a3udukanus u KaTaTuTHYECKOE THAPUPOBAHNE KAMEHHOTO YIJIS.

Hemoncmpayuu. Topenne meraHa, 3TaHa, aneTwieHa. OTHOIIEHUWE MeETaHa, 3THIICHA,
alieTusieHa M OeH30J71a K pacTBOpaM IepMaHraHata kainus U OpomHo#l Boxe. Ilomydyenue sTuieHa
peakuuen Jerujparaluyd 3TaHoja M aleTHJIeHa THAPOJIM30M KapOuaa Kanblus. PaznoxeHue
KaydyyKa MpU HArpeBaHHUM, UCIBITAHUE MPOIYKTOB PA3JIOKEHUS HA HENPEAEIbHOCTb, KOJJIEKLIHUU
«Hed1h 1 HEDTEMpPOAYKTHI», «KaMEHHBIH YyTolib U MPOIYKTHI €r0 MepepadoTKmy, «Kaydaykny.

Jlabopamopnuie onvimur.O6HapYXeHUE IPOAYKTOB FOpEeHUs cBeuH. VccienoBanue cBOMCTB
Kay4yKOB.

Kucaopon- u azorcoaep:xainye opranndecke coeMHeHUs

Opnoaromublie cnuptbl. Ornpenenenne. @OyHKIMOHANIbHAsS TUIPOKCUIIbHAS TpyMIa.
lIomonoruyeckuit  psn  NOpeAeNbHbIX  OJHOATOMHBIX  cHHpToB. M3omepusi  mojoxeHUs
(dbyHKIIMOHATBHON Tpynmbl. BomopomHast CBsi3b. XWMHUYECKHE CBOMCTBA CIUPTOB. AJbJAETHIHAS
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rpynna. Peakuus srepudukamnum, cioxubie 3¢upnl. [I[pumenenne criuptoB. JlelicTBUE METHUIIOBOTO
1 3TWJIOBOTO CIIMPTOB HAa OPraHU3M UY€JIOBEKa.

Mmnoroaromubie cnuptbl.OnpeneneHue. OTWIEHIIMKONb. [nunepuH. Ilomyuenue u
XMMHUYECKHE CBOWCTBA MHOIOATOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha MHOIOAaTOMHbIE
CHUPTHL. AHTUDPH3.

®enon. CtpoeHue, ojyyeHue, CBOMCTBa U npuMeHeHue (enona. KauecTBeHHbIE peakiuu
Ha (eHoi. BzaumHoe BiusiHME aTOMOB B MOJIEKyIe (heHoa.

Aabaernabl.Onpenenenue. Dopmanpieruy M aueTalbAeruja. XUMHYECKHE CBOMCTBA
asnpaeruaoB. KauecTBeHHble peakuuu Ha anpaeruabl. Peakuuu nonukonaeHcanuu. KapooHunpHast
rpynna. KeToHbsl Ha mpuMepe aleToHa.

Kap6onoBbie kuciaoThl.IIpenenbHple  OZHOOCHOBHBIE  KapOOHOBBIE — KHCJOTBI, HMX
romosnoruueckuil psa. [lonydyenne n npumeHeHue. XUMHUECKHE CBOMCTBA KapOOHOBBIX KHCIOT.
Peakuust arepuduxaryu.

Caoxublie 3¢pupsl. Kupsbl. Peakiys stepudukanmu. Crnoxusle 3gpupsl. JKupsl, UX cOCTaB U
TUJIpOIN3 (KUCIIOTHBIN U 1eI0YHOM ). Mbuta. ['uipupoBanue >Kupos.

YrineBoabl. YrieBonsl.  MoHocaxapuabl.  [mioko3a kak — anpgerypocnupT.  CopOurt.
MomnouHokucaoe u cnuptoBoe Opoxkenue. dorocunres. Aucaxapunapl. Caxaposa. [lonucaxapust:
Kpaxmall, LeJUTH0JI03a.

AMuHbI. AMUHOrpynna. AMUHBI TpelenbHble W apoMaruueckue. AHwIMH. [lomyueHue
amuHOB. Peakuust 3uHnHa. XuMu4ecKkue CBOWCTBA U IPUMEHEHUE AMUHOB.

AMMHOKHUCJIOTHI. BeJkn. AMUHOKHCIOTEI Kak aM(OTepHbIE OpPraHUYeCKHE COCTUHECHUS.
I'imupn. Peakumst nonmukonpaeHcauuu. llemtunnas cBase. IlepBuuHas, BTOpUYHAs, TpPETHYHAs
CTpyKTyphl OenkoB. KauecTBeHHble peakuuu Ha Oenku. I'uiaponus. [lenarypanus. buonornueckue
¢byHKIMU OEJIKOB B OpraHu3Me.

emoncmpayuu. Oxucinenue cnupra B anplaeruj. KadecTBeHHass peakuus Ha
MHOTOaTOMHbIE CHHMPTHI. PacTBOpUMOCTH (peHonma B BOJE MpH OOBIYHONM Temreparype U NpHu
HarpeBaHuu. KauecTBeHHble peakuuu Ha (eHon. KadecTBeHHblE peakIUMM Ha aJlbJETUJIbI.
BsaumogeiictBue mitoko3sl ¢ ruapokcuiom Meau(ll) xax ansnerunocnupra. KauectBenHas peakuus
Ha KpaxmaJ. [{BeTHbIe peakuinu OEIKOB.

Jlabopamopnsie  onvimei.CpaBHEHHE CKOPOCTM  MCMAapeHHs BOABI W ATaHoJ’A.
PacTtBoprMOCTh IMIIEpHHA B BOIE. XMMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTHL. OmperneneHue
HENPEIENbHOCTH PACTUTENBHOIO Maca.

Ilpakmuueckaa padoma.VlnenTuduxanus opraHMuECKUX COeTUHEHNH.

Oprannyeckass XMMHA U 0011eCTBO

Bbuorexnonorus.llepruonsl e€ passutus. Tpu HampaBiaeHHs OMOTEXHOJOTHH: TeHHasl (WM
TeHEeTUYeCcKasi) WHXKEHepus; KJIETOYHas WH)KEHepHs; Ouojoruyeckas WHKeHepus. [ eHeTmuecku
MomuduuupoBanupie opranusmbel  (I'MO) wu  TpancrenHas nponykuus. Kionuposanue.
NmMmoOunmn3oBaHHbIe (EPMEHTHI U UX IPUMEHEHHE.

Ionumepsl.Knaccupukanms  nonmumepoB.JICKyCCTBEHHBIE — MOMUMEPHI:  LEJUTYIIOM],
alleTaTHbIN MENK, BUCKO3a, LIEeTO]aH.

Cunrernueckue mojuMepbl.CriocoObl TMOJMYYEHUs MOJMMEPOB: IOJUMEpHU3ALUSI U
nonukoHaeHcanua.  CuHTeTHMuecKkuMe  Kayuykd.  [lmactmaccel:  mOAMCTHpPON,  TeQJIOH,
noMMBUHMWIXJI0pUA. CUHTETHYECKHE BOJIOKHA: KallPOH, HAIJIOH, KeBJap, JaBCcaH.

Jlemoncmpayuu. Konnekuuy IjacTMacc, CUHTETUYECKUX BOJIOKOH U M3JAEIUN U3 HHX.
Paznoxenune nepokcuia BOIOpoaa ¢ MoMOIIbI0 KaTajaa3bl MPUPOIHBIX OObEKTOB.

Jlabopamopnuvie onvimpl. 3HAKOMCTBO ¢ 00pa3ljaMy IJIaCTMACC, BOJIOKOH M Kay4yKOB.



Ilpakmuueckaa paboma.PaciozdHaBaHHE TIACTMACC U BOJIOKOH.

CoaepxkaHue Kypca. 11 kiacc. ba3oBblil ypoBeHb
CrtpoeHue BemecTB

OcHoBHbIE cBeleHHUs 0 cTPoeHnH aTomMa.CTpoeHUe aToMa: PO U AIEKTPOHHAs 000I0UKa.
N3otonbl. XumMu4eckui anemMeHT. bosbioi agpoHHbIKOIUIaiAep. YPOBHUA CTPOCHUS BEILIECTBA.

Ilepnoguyeckasi cucreMa xumudeckux 31eMeHToB /I. 1. MeneneeBa B cBeTe yu4eHHs O
crpoenuu aromMa.du3nyeCcKHil CMBICI HOMEpOB: JJIEMEHTa, IIepuojaa, Ipynmnsl. BaieHTHbIe
ANEKTPOHBI. DJIEKTPOHHAst KOH(UTypauus aTroMoB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWMCTB
JIEMEHTOB B MIEPUOJIAX U TpyNnax. DJIEKTPOHHBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB.

dunocopckre ocHOBbI 00mHOCTH [lepuoanyeckoro 3aK0Ha M TEOPHUH XHUMHYECKOI0
crpoenus.IIpennoceuiku oTkpbiTUs lleproanueckoro 3akoHa M TEOPUM XUMHUYECKOTO CTPOEHHS.
Ponp nmuHocTHM B McTOpuM XuMuu. Poib NPakTUKU B CTAHOBJIEHUM W Pa3BUTHUU XUMHUYECKOU
TEOPUHU.

HNonnass xuMmuueckasi CBSI3b M HOHHbIe KpHCTALUIMYeckHe pemérku.KaTtnoHsl kak
MPOAYKT BOCCTAaHOBJIEHUS aTOMOB METaUIOB. AHHOHBI KakK MPOAYKT OKHUCIEHUS aroOMOB
HeMeTayioB. MoHHas XUMHMUecKas CBS3b U MOHHAs KpUCTajuinyeckas pemérka. MoHsl npocTeie u
CJIOXKHBIE.

KoBajieHTHasi XuMu4Yeckasi CBfi3b. ATOMHbICE W MOJICKYJISIPHbIe KPHCTAUIHYECKHE
pemérku.KoBasieHTHass HemoJisApHas W MOJIIPHAsl CBSI3M. DJIEKTPOOTpULATENbHOCTh. KpaTHOCTb
KOBaJIGHTHOM CcBsizu. OOMEHHBIN M JOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAaJICHTHBIX
cBazeid. [longpHOCTh CBSI3M M MOJNSIPHOCTb ~ MOJEKYIbl. MoneKkylspHble M aTOMHBbIE
KpUCTAJNINYECKUE PEIETKU.

Merajuinyeckass cBsi3b.MeTaulMuecKkue KpUCTAUIMYECKUE pemeéTKkh. Meramumdeckas
XUMHUYECKas CBA3b: MOH-aTOMBl W JJIEKTPOHHBIN ra3. Pdusznuyeckue CBOMCTBA METAUIOB U HUX
IIPUMEHEHHUE HA OCHOBE 3THUX CBOWCTB. CIjaBbl YEPHBIE U LIBETHBIE.

Bonoponnasa xumu4yeckasi c¢B3b.BonoponHas xumuueckas CBA3b: MEKMOJIEKYISpHAs U
BHYTPHUMOJIEKYIISIpHAsl. 3HAYEHNE BOJLOPOIHOM CBSI3U B IPUPOJE U KU3HU YETIOBEKA.

ITosmmepsi.ITonumepsl, X MONy4YeHHE: PEAKUMH IOJUMEPHU3ALMM U IOJUKOHIEHCALUH.
IInactmaccel. Bonokna. Heoprannuecknue noammepbl

JucnepcHble cuctembl.J{UcriepcHbIE CUCTEMBI: AUcTIepcHast (a3a U AUCIEPCUOHHAS Cpefa.
Knaccudukanus AucCepcHBIX CUCTEM IO arperarHOMY COCTOSIHHIO M 10 pa3Mepy dacTull (asbl.
I'pyOonucnepcHble CUCTEMBI: SMYIbCUH, CYCIIEH3UH, a3p030JId. TOHKOIUCTIEPCHBIE CUCTEMBI: 30JIH U
resid. CUHEpEe3uC U KOAryssLus.

Jemoncmpayuu Paznuunsie Gopmel [leproanueckoil cucTeMbl XMMUYECKUX 3J€MEHTOB /1.
U. MengaeneeBa. Mozenb KpUCTaNIMYECKOW peIéTKU XJopuaa Harpus. OOpasisl MUHEpaoB C
MOHHOM KPHUCTAUIMYECKON pEIMIETKOM: KaJbLIUTa, TajuTa, MOJEIN KPUCTAIMYECKUX PEIMIETOK
«cyxoro npaa» (WM uojaa), anMasa, rpadura (Wim kBapia). Moaenb MOJSpHOro oObéma rasa.
OO0pa3ibl pa3IMYHBIX TUCIIEPCHBIX CHUCTEM: SMYIbCHUM, CYCTICH3UM, a’dpo30Jiei, Teled U 30JeH.
Koarymsanus. Cunepesuc.

Jlabopamopnsie onvimbt. MonenupoBaHUE METAUIMYECKOW KPUCTAIIMYECKOW PEIIETKH.
JHenarypamusi Oenka. [lomydenwe »SMylnbcuM pacTUTETbHOTO Macia. [lomydeHue cycrneH3uH
«U3BECTKOBOTO MOJIOKay. [lomydeHne KOJUIOMIHOTO pacTBOpa KypHHOTO Oeika U UCCIIeI0OBaHUE ero
CBOMCTB C IOMOIIBIO JIA3EPHON YKa3KH.



XuMHuyecKHue peakuum

Knaccupukanusi xumMuyeckux peakumii.Peakiyuu 0e3 H3MEHEHHS COCTaBa BELIECTB:
aJJIoTponu3anuy ¥ u3omepusanuu. [puunner amnorponun. Knaccupukaius peaxkiuii mo 4uciy u
COCTaBy pEarcHTOB W MPOAYKTOB M MO TermioBoMy 3ddekry. TepMoxuMuueckue ypaBHEHHS
peaKuuii.

CkopocTth XuMH4YecKMX peaknuii.CKOpOCTh XUMHUYECKOW peakuuu U (pakTopbl &
3aBUCUMOCTHU: IPHUPOAA PEarupyrolIMX BELIECTB, IJIOMIAJb MX CONPUKOCHOBEHHUs, TeMIIeparypa,
KOHIIGHTpAaIMs U Hajanuue karanuzaropa. Karanuz. ®epmenTsl. THTrHOUTOPEI.

XuMun4yeckoe paBHoBecHMe M CcrnocoObl ero cmemlenusi.O0parumbie peakiuu. OOmas
XapaKTepUCTHUKA PEaKlMy CUHTE3a aMMHaKa U YCIIOBUSI CMEILIEHUS PaBHOBECHSI IIPOU3BOJCTBEHHOTO
Iporecca BIIpaBo.

I'mapoaus.I'maponu3 HeoOpatumblii 1 oOparumerii. Tpu cimydast runponusa coneid. Pomb
THIIpoNIN3a B OOMeHe BemecTB. Poib ruaponi3a B SHEPreTHIeCKOM OOMEHE.

OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIE peakuuu.CteneHb okuciaeHus. Okuciurens u
BoccTaHoBHTENb. OKUCIIEHNE U BOCCTAHOBJICHHE. DJICKTPOHHBIN OaaHc.

DJIeKTPO/IH3 paciiiaBoB " PacTBOPOB. IIpakTH4eckoe NpUMEHEeHHe
anexkTpoausa.l'anpBaHoruiactuka. ['anpBanocrerus. Pagunuponanue.

Jlemoncmpayuu.JK30- ¥ SHIOTEPMUUECKUE peaKIMU. TenoBble IBIEHUS IPU PaCTBOPEHUU
CEpHOI KMCIIOThl U1 aMMHAYHON CEIUTPbI. 3aBUCUMOCTb CKOPOCTH pEaKLUU OT MPUPOAbI BELIECTB
Ha DpUMEpEe B3aUMOJEHCTBUS PACTBOPOB pAa3IMUHBIX KHUCIOT OJUHAKOBON KOHLEHTpPALUU C
OJIMHAKOBBIMH KyCOUKaMH (TpaHy/laMi) IIMHKA U OAMHAKOBBIX KyCOUKOB Pa3HbIX METAJIOB (MarHus,
[IMHKa, )elle3a) C pAaCTBOPOM COJISTHOM KHUCIIOTHI. B3anmopelicTBUe pacTBOPOB CEPHOM KHCIOTHI C
pacTBopamu THOCYAb(haTa HaTpUsl Pa3IMYHON KOHIEHTPALKUU U TeMIeparypbl. Mojenb KUIMSIIEero
cios. Pa3noxeHue mepokcuaa BOJOpPOAA C TOMOIIbI0 HEOPraHMYECKHUX KaTajau3aropoB (cosei
&KeJe3a, Moua Kallus) U IPUPOTHBIX OOBEKTOB, COIEPIKAIIMX Karaja3y (CbIpoe Msco, KapToders).
IIpocreiinyie OKUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUMU: B3aMMOACUCTBHE LIMHKA C COJISHOU
KucioTOM W keneza ¢ cyabdarom memu(ll). Monens snexktponusépa. Mopaenb 3IEKTPOITU3HOM
BaHHBI JUIsI IOJIY4E€HUS aTFOMUHUS.

Jlabopamopnwie onvimui.IlpoBenenne peakiui, HAYIKAX OO0 KOHIIA, IO TpaBwiy beproute.
Pa3noxkenue nepokcuja BOIOpOJa C MOMOIIbIO JUOKcHIa MapraHua. CMmelleHrne paBHOBECUS B
cucreme Fe** + 3CNS™ « Fe(CNS)s. Ucneiranne WHIWKaTOpaMU CpENbl PACTBOPOB COJIEH
pa3nuuHbIX TUNOB. B3aummopeiictBue pactBopa cynbpara meau(ll) c xeme3oM M TMIPOKCHIOM
HaTpusl.

Ilpakmuueckasa paboma.PelieHne SKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «XUMHUYECKas
peaxkuus».

BemecrBa u ux cBoiicTBa

Metamubl. O6mue ¢puzndeckrue cBoicTBa MeTauioB. Kinaccudukaius MeTamioB B TEXHUKE
n xumuu. OOmMEe XUMHYECKHE CBOMCTBA METAJUIOB. YCJIOBHUSA B3aUMOIEHCTBUI METAIIOB C
pacTBOpamMH KUCIIOT U coiiel. MerayuioTepMmusl.

Hemeranubl. buaaropoanbie rassl.Hemeramnel kak oxuciurend. Hemeramsr  kak
BOCCTAHOBHTENH. Psist anexTpooTpunarebHOCTH. HepTHBIE UK G/1aropo/HbIE ra3bl.

Kucaorsl Heopranmyeckue W opranmdeckue.Kuciorel ¢ TOYKHM 3peHHMS aTOMHO-
MOJIEKYJISIPHOTO ydeHHs. KHCIOTBI ¢ TOYKM 3pEHUs TEOPHM AJIEKTPOIUTHYECKON THCCOIHAINH.
Kucnorel ¢ Touku 3peHus MNpoTOHHOM Teopun. OOIIMEe XUMHYECKHE CBOWCTBA KHCIOT.
Knaccudukanust Kucior.
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OcHoBaHUsI HeOpraHuveckre W opranuyeckue.OCHOBaHUS C TOYKM 3pPEHUS aTOMHO-
MOJIEKYSIpHOTO yueHUs. OCHOBaHHUS C TOYKU 3PEHMSI TEOPUHU BJIEKTPOJIUTUUYECKON HCCOLUAIIH.
OcHOBaHMS C TOYKM 3pEHUS NMPOTOHHOW Teopuu. OOIIME XUMHUYECKHE CBOICTBa OCHOBAHUH.
Krnaccudukaius ocCHOBaHUH.

AMdoTepHbIe coeIMHEHHs HeOPpraHu4yeckHe U opraHnvyeckue.AMQPOTEpHbIE OKCHIBI U
ruapokcuibl. [lonydyenue u cBolicTBa aM()OTEpHBIX HEOPraHMYECKUX COCTUHEHHH. AMHUHOKHUCIIOTHI
— aMm(poTepHble opraHndeckue coeuHenus. [lenTuapl u nenTuaHas CBA3b.

Comu.Knaccudpukanust coneit. JXKEctkocth Bombl M crocoObl e€ ycrpanenms. llepexon
KapOoHara B rupokapOoHar u 0oparHo. OOIIe XMMHUYECKUE CBOMCTBA COJICH.

Hemoncmpayuu Konnexkuns  meraimoB.  Kommekiusa  HemetawioB.  B3aumopeicteue
KOHLEHTPUPOBAHHOM a30THOM KHUCIJIOTHI ¢ MEJbI0. Bemblika TepMuTHON cMecH. Benblnika 4épHOro
1opoxa. BeITecHEHUE TajloreHOB M3 UX PacTBOPOB JAPYrUMU rajoreHamu. B3aumoneiictBue napos
KOHIIEHTPUPOBAaHHBIX PACTBOPOB COJITHOM KHMCIIOTHI U amMMmHuaka («IblM 0e3 orHs»). [lonyuenue
aMMHaKa ¥ u3ydeHue ero cBoucTB. [lomyuenne amporepHOro ruipokcuaa U U3y4eHne ero CBOMCTB.
[Tonyyenue XECTKOW BO/BI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopnuie onvimui.1lonyyeHne HepacCTBOPUMOTO T'MIPOKCHIA U €r0 B3aWMOJICHCTBUE
¢ kucinoroi. MccrnenoBaHue KOHLIEHTPUPOBAHHBIX pPAaCTBOPOB COJIAHOW M YKCYCHOM KHCJOT
KalleJIbHbIM METOJIOM IpU UX pa30aBiieHuU BOAOHM. PasnuuHble ciydan B3aMMOAEHCTBUS pacTBOPOB
COJIEH aJTIOMUHHUS CO LIENIOYbI0. YCTPAaHEHUE KECTKOCTH BOJBL.

Ilpakmuueckaa paboma.PenieHue SKCIEPUMEHTAIBHBIX 3aja4 Mo Teme «BemecTtBa U ux
CBOMCTBa».

XuMHUS U COBpeMeHHOe 00111eCTBO

Xumnuyeckass TexHosaorusi. IIpousBoacTrBo amMmumaka M MeTaHO0Ja.XUMUYECKas
TEXHOJIOTHA. XUMHUYECKHE TPOLIECCHI, JIEXKAIINE B OCHOBE MPOM3BOJICTBA aMMHAaKa M METAHOJIA.
XapakTepucTHKa 3THX HporeccoB. O0IMe HayYHbIe IPUHLIUITBI XUMUYECKOTO IPOU3BOACTBA.

XuMHYecKasi TPAMOTHOCTh KAaK KOMIIOHEHT 00IeH KyJbTypbl 4ejioBeKka.MapKupoBka
YIaKOBOUHBIX MAaTEpUajioB, 3JEKTPOHUKH U OBITOBOM TEXHHKH, SKOJIOTHYHOTO TOBapa, IPOAYKTOB
MUTAHUsA, STUKETOK IO YXOIy 3a OJICKIOM.

Memoncmpayuu. Mopenb NTPOMBINUICHHOW YCTaHOBKHM IIOJIYYEHUS CEPHOM KHCIOTHI.
Mogenb KOJIOHHBI CHHTE3a amMMHaka. BujeodparMeHThl M ciaijibl O CTENEHU SKOJOTUYECKON
YHCTOTHI TOBapa.

Jlabopamopnsie onvimpl. V3yueHne MapKUpOBOK pa3iIM4YHBIX BUJOB IPOMBIIIJICHHBIX U
IIPOZI0BOJILCTBEHHBIX TOBAPOB.

TemaTnuyeckoe MIIAHNPOBaAHUE
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Nen/m Ha3Banue Tembl, pa3jaeia Koa-so | Ip.p. K.p.
4yacosB
10knacc
1. [IpenMeT opraHuyecKor XUMHH. TeopHusi CTPOCHUS OPTaHHMYCCKHX 2
coenquHenuii A. M. Byrneposa
2. VYTIIeBOIOPOIBI U UX TPUPOAHBIC HCTOYHUKH 12 1
3. . Kucnoponu- u a3oTconepkaiine opraHuuecKie COeTUHEHUS 15 1 1
4, Oprannueckast XUMHS U OOIIECTBO 5 1
Hroro: 34 2 2
11knacc
1 Crpoenne aToma 3
2 CrtpoeHue BemecTBa 12 1 1
3 XUMUYECKUE peakluu 9 1
4 BemectBa u ux cBoicTBa 9 1 1
Hroro: 33 2 2
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