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1. HOACHUTEJIbBHASA 3AIINCKA
PaGouas nmporpamma no XuMuu JJis CpeiHEH IIKOJIbl COCTAaBJIeHa Ha OCHOBE:

- TpeboBanuii denepasbHOTO TOCYJAPCTBEHHOTO CTAaHJApTa CpeaHero odimiero oOpa3oBaHmMS,
IPEIbABISEMBIX K pe3yjbTaTaM OCBOEHHMS OCHOBHOH oOpa3oBaTenbHOM mnporpammsl (IIpukas
MunucrepctBa obpazoBanuss u Hayku P® ot 17 mas 2012 r. Ne 413 «OO0 yTBepKIeHUH
denepambHOTO  TOCYJApCTBEHHOTO  OOpa3oBATENbHOTO  CTAaHAApPTa  CPETHEro  OOIIEero
o0pa3oBaHMs» ¢ W3MEHEHUsSMH M JonojiHeHusMH [Ipukazom MunoOpHayku Poccum ot 29.12
2014 r. Ne 1645);

- TPUMEpPHONW OCHOBHOH 00pa30BaTeNbHOW TPOTPaMMBI CpEIHEro oomero o0pa3oBaHUs,
onobpenHoit denepanbHbIM yUeOHO-METOUYESCKIM OOBEAMHEHHEM TI0 O0IIeMy O0pa30BaHUIO
(mpotoxoit ot 28 utons 2016 roga Ne 2 /16 —3) http://www.fgosreestr;

- OCHOBHOM 00pazoBaTeIbHON MPOrpaMMbl 00pPa30BaTEILHOTO YUPEKACHUS;
- aBTOpPCKOM mporpamMmsl nos pykoBoactsoMm O.C.I'aGpuernsiy;

- YueOnuk: Xumus. 10 kmacc : yue0. as o0meoopa3oBaT. opraHu3anuil : 0a30BbIA ypOBEHB /
(O.C. TI'abpuensn) - M. : [Ipocsemenue, 2020.

- YueOnuk: Xumus. 11 kmacc : yue0. st o0mieoOpa3oBar. opraHu3amuii : 0a30BbIH ypOBEHB /
(O.C. TI'abpuensn, U.I'. Octpoymos, C.A.CnankoB) - M. : [Ipocsemienue, 2020.

B cucreme ecrecTBeHHO-Hay4HOTO 00pa30BaHUs XUMHUS KaK yUeOHBIN MpeIMeT 3aHUMAET
BOKHOE MECTO B TO3HAHWUU 3aKOHOB MPHUPOJbI, (OPMHPOBAHUM HAYYHOH KapTHHBI MHPA,
XUMHUYECKON TI'PaMOTHOCTH, HEOOXOIMMOM JIJIsl MOBCEIHEBHOM U3HU, HABBIKOB 3I0POBOTO U
0e30MacHOro /sl 4eJoBeKa M OKpYy’Karollel ero cpeabl o0pas3a >KM3HH, a TakKe€ B BOCIUTAHUU
AKOJIOTMYECKON  KyJbTYphl, (OPMHPOBAHMM COOCTBEHHOW MO3UIMM IO OTHOUICHHIO K
XUMHUYECKON MHPOpMAIIIH, MTOJTy4aeMOi U3 pa3HbIX HCTOYHUKOB.

VYcenenHocTh  M3y4eHHsT y4eOHOTO TIpeJMETa CBsI3aHAa C OBJIAJIEHUEM OCHOBHBIMH
MOHSATUSMU XUMHUHU, HAYYHBIMU (DaKTaMu, 3aKOHAMH, TEOPHUSIMHU, MPUMEHEHUEM IMOJYYECHHBIX
3HAaHUU TPU PEIIEHUH MPAKTUYECKUX 3a/1a4.

Ha 06a3zoBoM ypoBHe wu3ydeHue mpenMeTa «XUMHUS» B YacTH (OpMUpOBaHUS Yy
00y4aroImuxcss HAayYHOTO MHPOBO33PECHHUS, OCBOCHHS OOIIEHAYYHBIX METOJOB, OCBOCHUS
IIPAKTUYECKOI0 TPUMEHEHMsS Hay4YHbIX 3HAHUN OCHOBAHO HAa MEXIIPEAMETHBIX CBS3AX C
npeaMeTamMu 00s1acTell eCTECTBEHHBIX, MAaTEMATUYECKUX U T'YMaHUTAPHBIX HayK.

IIpu cocraBieHun paboyeil mnporpamMmbl yuuTeldb BIPaBe BHIOpaTb U3 IEpPEUHs
IOpakTHYECKHe paboOThl, KOTOpblE CUYMTaeT Haubojee LEeNecOoOO0pa3HbIMH, C Y4YETOM
HEOO0XOIMMOCTH JTIOCTHUIKECHUS TPEJAMETHBIX PE3yJIbTAaTOB.


http://www.fgosreestr/

2. Ilnanupyemsle pe3yabTaThl OCBOCHUA 00y4aromuMHucs OCHOBHOM
o0pa3oBaTe/IbHOMH NPOrpaMMbl CpeHero 001mero 00pa3oBaHus
2.1. JIn4HOCTHBIE Pe3yabTAThI
OOyueHne XMMHUHU B Cpe/iHEH IIKOJIe Ha 0a30BOM ypOBHE 10 JJAHHOMY KypCy CHOCOOCTBYET

JOCTHXKCHHUIO 06y‘-IaIOH_II/IMI/IC$I CICAYIOIUX JIUYHOCHIHBIX De3Y1bmanoe:

1) uyBcTBa TOpIOCTHM 3a POCCHUHCKYIO XHMMHUYECKYKH0 HAyKy M OCO3HAaHHE POCCHICKOIL

Fpa)I(I[aHCKOfl NACHTUYHOCTH — 6 MeHHOCMHO-OpMEHmal{MOHHOI;Z cqbepe;

2) oco3HaBaTh HEOOXOIUMOCTh CBOEH MO3HABATENHLHOU IEATEIHHOCTH U YMEHHUE YIPABIATH €10,
TOTOBHOCTh M CIIOCOOHOCTHh K CaMOOOpAa30BaHUIO HA MPOTSHKCHHH BCEH YKU3HU; MOHMMAHUE
BOXHOCTH HEMPEPHIBHOTO 00pa3oBaHUs Kak (akTopy ycmemHod mnpodecCHOHATbHON |

OOIIIECTBEHHOHN NEATENbHOCTH; — 6 Nno3HasamenvHoli (KOTHUTUBHOM, WHTEIJIEKTYalbHOM)

cghepe

3) TOTOBHOCTb K OCO3HaHHOMY BBIOOpPY AajibHEMIIEeH 00pa30BaTeIbHON TPACKTOPUHU MU Cepshl

npoeCCUOHATIBHOM IeSATENFHOCTH — 6 mpy008ol chepe;

4) HempusATHE BPEIHBIX MPHUBBIYEK (KYpPEeHHs, YHOTPEOJICHHUsS alKOroJisl W HAapKOTHUKOB) Ha
OCHOBE 3HAHMH O TOKCHMYECKOM U HAapKOTHMUECKOM JCHCTBHM BEIIECTB — 6 cghepe

300po8bechepedcerus u 6e30NacH020 00pPasa JHCU3HU,

2.2. MeranpeaMeTHbIe pe3yJbTaThl
MertanpeaMeTHble  pe3ylbTaThl  OCBOEHHS  OCHOBHOM  00pa3oBaTENbHON  MPOTpPaMMBbI
NpEeJCTaBJICHbI TPEMs IPyINIaMi YHHUBEpCAIbHBIX yueOHbIX AericTBuil (YVY /).
PeryasiTuBHble yHUBepcaJIbHbIE y4eOHbIe eiicTBUS

BbInycKHUK HAy4YnTCS:

—  CaMOCTOSATENIBHO ONPENENATh LEIW, 3aJaBaTh IapaMeTpbl U KPUTEPUHU, 110 KOTOPBIM
MOXHO OIIPENEIIUTD, YTO LEIb JOCTUTHYTA,

—  OLIEHMBATh BO3MOJKHBIE ITOCJIEACTBUS JOCTHKEHUS ITOCTABICHHOM LIEJIN B JIEATEIbHOCTH,
COOCTBEHHOW KU3HU U KU3HU OKPYXKAIOUIMX JIOJEH, OCHOBBIBAsACh HAa COOOPAKEHUSIX 3TUKU U
MOpaJly;

—  CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 33Jjauydl B 00pa30BaTEIbHOIN NEATETBHOCTH U
KU3HEHHBIX CUTYalMsIX;

— OLEHUBATh pPECYpChl, B TOM 4YHCIIE BpeMs M JpPYrue HEMAaTepUaJbHBIE PECYPCHI,

HCO6XOI[I/IMBIG I JOCTHKCHUA MOCTaBJICHHON nciau,



— BBIOMpaTh MNyTh JOCTH)KEHHUS IeNM, IUIAHUPOBATh pELICHHE IOCTaBICHHBIX 33734,
ONTUMU3UPYsI MATEPUAIIBHBIE U HEMATEPHUAIIBHBIE 3aTPaThl;

—  OpraHu3oBbIBaTh 3()PEKTUBHBIA TMOUCK PECypcoB, HEOOXOAMMBIX JJIs JTOCTHXKEHUS
ITOCTaBJICHHOW LIENIH;

—  COIIOCTABJIATH NOJIyYCHHBINH PE3yNbTAT AEATEIBHOCTH C IIOCTABJICHHON 3apaHee LEIbIO.

ITo3HaBaTe/IbHBIE YHMBepCcAJIbHbIE YUeOHbIe qeliCTBUS
BbInyCKHUK HAY4YHTCS:

—  HUCKaTh U HaXOJUTh 0000IIEeHHbIE CIOCOOBI PELICHHS 3a/1a4, B TOM YUCJE, OCYIIECTBIATh
pa3BepHYTHI HMHPOPMAIIMOHHBIM TOWUCK ¥ CTaBUTh HAa €ro OCHOBE HOBbIE (yueOHbIE U
II03HABATEJIbHBIE) 3a/1a4H;

—  KpHUTHYECKH OIICHWBAaTh W HWHTEPIPETHPOBATH HMHPOPMAIMIO C PA3HBIX IO3HIIHH,
pacrno3HaBath U (PUKCHUPOBATh MPOTUBOPEUNs B MH(OPMALIMOHHBIX HCTOUHUKAX;

—  HCIMOJb30BATh PAa3JIMYHbIE MOJIEIbHO-CXEMAaTUYECKUE CPEACTBAa JUIsl MPEACTABICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOLIEHWW, a TakKXKe M[POTUBOPEUYU, BBISIBJICHHBIX B
WH()OPMAITMOHHBIX NCTOYHHUKAX;

—  HaxOJWTh U NPUBOJUTH KPUTHUECKUE APIyMEHTHI B OTHOILIECHUM ACHCTBUN U CYXKACHUI
JIPYroro; CHOKOMHO M pPa3yMHO OTHOCUTBCA K KPUTHUYECKUM 3aMEYaHUSIM B OTHOUICHUU
COOCTBEHHOTO CYKJICHUS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

—  BBIXOJWTH 32 PaMKH y4eOHOTO TMpeAMETa W OCYIIECTBIATH IICJICHANPABICHHBIN MOUCK
BO3MOXKHOCTEH JUIsl MIMPOKOTO MepeHoca CPeICTB U CIOCOO0B AeCTBUS;

—  BBICTpamBaTh UHAMBHyaIbHYIO0 00pa30BaTENbHYIO TPACKTOPUIO, YIUTHIBAS OTPAHUYCHUS
CO CTOPOHBI APYTHX YYACTHUKOB U PECYPCHBIC OIPAHUUYCHUS;

—  MEHSTH M YJEPKUBATh Pa3HbIC MO3HUIIMHN B TO3HABATEILHOMN JACSITCIIBHOCTH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA

BbInyCKHUK HAy4YHTCS:

—  OCYILIECTBJIAThH JICJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH
(kak BHYTpH 00pa3oBaTEeIbHOM OpraHM3allM, TaK U 3a €¢ MpelesiaMu), ToA0HpaTh MapTHEPOB
JUIS 1€7I0BOM KOMMYHHUKAIIUU UCXOJS U3 COOOpa)K€HHM pe3yJbTaTUBHOCTH B3aUMOJECHCTBUS, a
HE JIMYHBIX CUMITATHIA;

— TPU OCYWICCTBICHHH TPYIMIOBOH pabOThl OBITH KaK PYKOBOAWUTEIEM, TaK M UYJICHOM
KOMaH/bl B pPa3HbIX pPoOJsAX (reHepaTop WAeH, KPUTHUK, UCTIOJIHUTEND, BHICTYNAIOINMN, KCIEPT U
T.1.);

—  KOOPIWHHUPOBATh W BBINONHATH pabOTy B YCIOBUSX pEATbHOTO, BHUPTYaJbHOTO U

KOM6I/IHI/IpOBaHHOFO B3aI/IMO,I[CI‘/JICTBI/I5{;



—  Ppa3BEpHYTO, JIOTMYHO M TOYHO U3JIAaraTb CBOK TOYKY 3pEHHUS C MCIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(JIMKTOTEHHbIE CUTYalldd W TPEJOTBpaIlaTh KOH(MIUKTBI 10 HX
aKTMBHOM (pa3bl, BBICTpPauWBaTh JEJIOBYI0 M 0Opa30BaTeNIbHYI0 KOMMYHHUKaIUIO, H30eras
JINYHOCTHBIX OLIEHOYHBIX CYKICHUN.

2.3. IIpeameTHbIe pe3yabTAThI.

Xumusa

B pesyabtare uM3ydeHusi yuyeOHOro mnpeamera «XHMHS» Ha YPOBHe CpeAHero o0Ouiero
o0pa3oBaHus:

BoinyckHuk Ha 6230BOM YPOBHE HAYYUTCS:

—  packpbeIBaThb Ha NPHUMEpPaxX pPOJIb XUMHH B (OPMHUPOBAHWU COBPEMEHHOW HAYYHOU
KapTUHBI MUPA U B IPAKTUYECKON IESITENBHOCTH YEIOBEKA;

—  JEMOHCTPUPOBaTh Ha IMPUMEpPAX B3aUMOCBS3b MEXKAY XUMHEH U JIPYyTUMHU
€CTECTBEHHBIMH HayKaMH;

—  pacKpbIBaTh Ha MpUMeEpax MOJIOKEHHUS TEOPUH XUMUYECKOro cTpoeHus: A.M. byTiepoBa;

— moHuMath ¢usmueckuid cmeicn llepuomnyeckoro 3akoHa /.M. MeHneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHUMOCTH CBOHCTB XUMHUYECKHX DJJIEMEHTOB W OOpPa30BaHHBIX WMH
BEIIECTB OT JIEKTPOHHOTO CTPOEHHUS aTOMOB;

—  OOBACHATH MPUYUHBI MHOTOOOpA3Hs BEIIECTB HA OCHOBE OOIIMX MPEJCTaBICHUN 00 WX
COCTaBE U CTPOCHUH;

—  TPUMEHSATH MpPaBWIa CUCTEMATHYECKOW MEXIYyHApPOJHOW HOMEHKIATYpPbhl KaK CpEICTBa
paznuyYeHus U UACHTU(UKAIIMHI BEIIECTB M0 UX COCTABY M CTPOCHHIO;

—  COCTaBJISITh MOJICKYJISIDHBIE W CTPYKTYpHBbIE (OPMYJIBI OPTaHMYECKHX BEIIECTB Kak
HOcHUTeNeH WH(GOpPMAllMM O CTPOCHHWU BEIEeCTBA, €r0 CBOWCTBAX M MPUHAIICKHOCTH K
ONPEACIICHHOMY KJIACCy COEIUHEHHIA;

—  XapakTepU30BaTh OPraHWYECKUE BEIIECTBA IO COCTAaBY, CTPOCHUIO M CBOWCTBaM,
YCTaHABJIUBATh MPUUMHHO-CJICACTBEHHBIE CBA3U MEXK]y JaHHBIMU XapaKTEPUCTUKaAMHU BEIIECTBA;

—  TOPUBOAUTH NPUMEPBl XUMUYECKUX PEAKIMH, PACKPBIBAIOIIUX XapaKTEPHBbIE CBOWCTBA
TUTIUYHBIX TPEACTABUTEICH KIIACCOB OPTAaHMUYECKUX BEIIECTB C IEIbI0 UX HICHTH(PHUKAIUU U
00BsICHEHHSI 00JIaCTU PUMEHEHUS;

—  TPOTHO3UPOBATH BO3MOXKHOCTb MPOTEKAHHUS XMMHUYECKHUX PEaKIMid Ha OCHOBE 3HAHWUH O
TUTIAX XUMUYECKOH CBSI3HM B MOJICKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

—  UCIIOJB30BaTh 3HAHUS O COCTAaBE, CTPOEHWHM M XUMUYECKUX CBOWCTBAX BEILECTB IS

0e30macHOro IIPpUMCHCHUSA B HpaKTquCKOﬁ JCATCIIBHOCTH,



—  NPUBOJUTH HMPUMEPHI MPAKTUYECKOTO MCIIOIB30BaHUS MPOIYKTOB MepepaboTKu He(YTH U
IIPUPOJIHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN (NMOJMATUIEHA, CHUHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

—  TPOBOAMTH OMBITHl MO PACIIO3HABAHUIO OPTraHUYECKHX BEIIECTB: INIMIIEPUHA, YKCYCHOMN
KHCJIOTBI, HEMIPEIebHBIX JKUPOB, TIIIOKO3bI, KpaxMaia, OeJIKOB — B COCTaBE MUILEBBIX MPOIYKTOB
1 KOCMETHYECKUX CPE/ICTB;

—  BIIQACThH NMpaBWIAMH U MpHEMaMH 0e30MacHOi padOThl ¢ XMMUYECKHMH BEIIECTBAMHU H
J1a00paTOPHBIM 000PYIOBAHUEM;

—  YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKIMU U CMELEHUS XMMHUYECKOTO
paBHOBECHS] OT pa3IM4YHBIX (DAaKTOPOB C IMENBIO OIpPEACNICHUs] ONTUMAIBHBIX yCIOBHA
MPOTEKAHUST XUMUIECKUX MPOIECCOB;

—  TPUBOJUTH MPUMEPHI TUIPOJIN3A COJIEH B MOBCETHEBHOM )KM3HH YEIOBEKA;

— TPUBOJUTH IPHUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMHA B  HPUPOE,
IIPOM3BOJCTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB;

— TPUBOJUTH TPUMEPHl XUMHUECKUX PEAKIMi, PACKPHIBAIOIINX OOIIHE XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

— TPOBOAMTH pAacyeThl HAa HAXOXKJICHHE MOJICKYJISIpPHOH (OpMyNbl YIJIeBOJOpoia IO
MIPOJYKTaM CrOpaHHsS U IO €ro OTHOCHUTENIbHON IUIOTHOCTH UM MACCOBBIM JOJSIM 3JIEMEHTOB,
BXOJISIIIUX B €T0 COCTAB;

—  BJAAETh MpaBWJIaMU O€30MaCHOTO OOpalleHUs C €IKHUMH, TOPIOYUMH U TOKCHYHBIMU
BEIIECTBAMH, CPEJICTBAMHU OBITOBOW XMMUHU;

—  OCYUIECTBJIATh TMOWUCK XUMHUYECKOW HH(OpPMAIMK TO HA3BaHUSAM, HICHTU(PHUKATOPAM,
CTPYKTYpPHBIM (hOpMyJIaM BEIIECTB;

— KPUTHYECKM  OLEHUBATh U  MHTEPIPETHPOBATH  XUMHYECKYI0  HH(OpMAIHIO,
COJIPIKALIYIOCS B COOOIICHUSAX CPEICTB MaccoBOM MHpOpMaLuy, pecypcax MHTepHeTa, Hay4HO-
MOIYJISIPHBIX CTAThAX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISIX BBISBIICHHS
OLIMOOYHBIX CYXJIEHUN 1 POPMUPOBAHUS COOCTBEHHON MO3UIINH;

—  TPEICTaBJISATH IMyTH PEUICHHs TI00aNbHBIX MPOOJEM, CTOSIIUX MEpe]] YeTOBEUEeCTBOM:
HKOJIOTHUECKUX, IHEPTeTHUECKUX, CHIPbEBBIX, M POJIb XMMUU B PEIICHUH 3THX MPOOIEM.

BI)IHyCKHI/IK Ha 02a30BOM YPOBHE MOJYIUT BO3MOKHOCTb HAYIUTHLCH:

- uutrocmpuposeams HA npumepax CmaHoelerue u 3601I0YUI OPZHHMVQCKOIJ XuUmMuu Kakxk
HAYKU HA pA3JIUYHBIX UCMOPUYECKUX dmanax ee pa3eumusl,

- UCNONIBL306AMb  Memoobl HAYy4YHOcO NO3HAHUA npu 6blNOJIHEHUU NPOEKnoes U y‘i€5H0—
Uccne008amenbckKux 3a0ay no U3yuernuro 6‘601/707’}’16, cnoco6os nojiydyerHus u pacnosHaearnusl

Op2anHU4eCcKux eewecmse,



—  00vACHAMb npupody U CHOCOObl 00pPA308AHUA  XUMUYECKOU C8A3U: KOBALEHMHOU
(NONAPHOU, HENONAPHOU), UOHHOU, MemAalIudecKol, 6000POOHOU — C UYelblo OnpedeleHUs
XUMUYECKOU AKMUBHOCTU 8EeUjeCM8;

—  YCMAHABIUBAMb 2eHEMUYECKYI0 C653b MedCOy KIACCAMU OP2AHUYEeCKUX 6euecme Ois
000CHOBAHUA NPUHYUNUATLHOU 803MONCHOCMU NOTYYEHUSI OP2AHUYECKUX COeOUHEHUU 3a0aHHO20
coCmasa u CmpoeHus;

—  YCMAaHAaeIueamv 83aumMoceizu mexcoy akxmamu u meopueu, NPUYUHOU U Ce0Cmeuem
npu auanuze npooONeMHbIX CUumyayuti U 0OOCHOBAHUU NPUHUMAEMbIX PeueHUll HAd OCHO8e

XUMUYECKUX 3HAHULL.

3. COAEP)KAHME YYEBHOI'O ITPEIMETA (ba3oBblii ypoOBeHb)

10 kaace OcHoBbI oprannyeckout xumum (354)
Beenenue (14)

IIpenmer opranuueckoil xuMuu. OpraHudecKkue BEIIECTBA: NPUPOAHBIE, MCKYCCTBEHHBIE M
cuHTeTHYeckue. OCOOCHHOCTH COCTaBa M CTPOCHHUSI OPraHMYECKUX BEIECTB. BUTAIU3M H ero
kpax. [lonsitue 00 yriaeBomopoaax.

Teopus XMMUYECKOTO CTPOEHMA OPraHNYeCKUX CoeamHeHun (24)

OcCHOBHBIC 110JI0KEHHS TEOPUH XHMHYECKOro crpoenns byrtiepoBa BaneHTHOCTS.
CrpykrypHble (QOpMyIbl — TMONHBIE W COKpaméHHble. [IpocThie (omWHApHBIE) U
KpaTHbIE (JIBOMHBIE U TpOMHbBIE) cBs3u. M3oMmeprl U m3omepus. B3aumHoe BiusHME

aATOMOB B MOJICKYIJIC.

Hemoncmpayuu. Hekotopble o01ye XMMUUYECKHE CBOWCTBA OPraHUYECKUX BEIIECTB!
UX TOpeHHe, IUIaBiIeHue U oOyrinBaHue. Mozaenu (IapocTep>kKHEBble U OOBEMHBIC)
MOJIEKYJI OpPTaHHYECKUX COEAMHEHUHN pa3HbIX KiaccoB. OmpeneneHue 3JeMEHTHOIO

COCTaBa OPraHUYECKUX COCTMHEHUM.
Jlabopamopusie onvimot. VI3roToBICHUE MOJIENIE OPTaHUYECKUX COCTMHEHUM.
YriaeBoaopoabl 4 X NPUPOAHbIe HCTOYHUKH (104)

IIpenenbHbie yrieBoaopoabl. Ajkanbl. Onpenenenre. ['OMOJIOrMYeCKHil psll alKaHOB U €ro
obmast ¢opmyna. CTpyKTypHas wu30oMepus yriepoaHoi uenu. Panukanel. Homenkiarypa
anKaHOB. XMMHUYECKUE CBOICTBA aJIKAHOB: FOPEHHE, PEAKIMU 3aMelleHusl (TaJoreHUpOBaHUE),

pCaKknusA pasjioKCHUA METaHa, PCakud ACTUAPHUPOBAHUSA dTaHa.



HenpenenbHble yrieBoaopoabl. AJIKeHbl. OTWIEH. [OMOJOTMYECKHH PsIi  AJIKEHOB.
Homenxknarypa. CtpykTypHass usoMmepusi. [IpoMbllIZIEHHOE MOMy4YeHHE aJIKEHOB: KPEKUHI U
JNEeTUJpUpOBaHNE allkaHoOB. Peakuus pgeruapaTaliiv 3TaHOJA, Kak JabOpaTOpHbIM crocod
MOJIyYEHHUs] STUJICHA. Peakuum mnpucoeauHeHus: TruapaTanus, THUIPOTalOreHUpPOBaHUE,
rajoreHupoBanue, mnonauMmepuszauuu. IlpaBuno  MapkoBHukoBa. OKHCIEHHE  aJIKEHOB.

KauecTBeHHEIC pCakuun Ha HENIPCACIILHBIC YTTICBOAOPObI.

Aaxkaguennbl. Kayuykun. Homenknarypa. ConpsoxéHnsle nuensl. byraauen-1,3, u3onpes.
Peakuus JlebGeneBa. Peakuumm npucoeauHeHus —ankaaueHoB. Kaydyku: HaTypaibHbIH,

cuHTeTHYecKre (0yTaaneHOBbIN, HM30TPEHOBHIN ). Bynkanusamnus kayuayka. Pesuna. D00HUT.

AaxkuHbl. O0mas xapakTepuCcTHKa roMojorudeckoro psaa. CrocoObl 00pa3oBaHWs Ha3BaHUUN
alKUHOB. XHMMHYECKHE CBOWCTBA  alleTWJIEHA: TOPEHHE, peakUUu IMPUCOSAUHEHHUS:
T'HJIpOraJIOr€HUPOBAHNE, TAIOTEeHUPOBaHue, ruparanus (peakuus Kydeposa), — ero noiayueHue

" IPUMCHCHUC. BI/IHI/IJ'IXJ'IOPI/II[ " €ro NoJMMEepus3aluAa B MOJIUXJIOPBUHUIL.

Apenbl. beH3o11, Kak IpeCTaBUTENb aPOMAaTHYECKUX YITIEBOAOPOJOB. CTpOEHHE €r0 MOJIEKYJIbI
U CBOWMCTBAa (U3MYECKME M XHMHUYECKHE CBOWCTBA: TOpPEHWE, pPEaKIWH 3aMEIIeHUs —

raJJOorCHUpPOBAHHUEC, HUTPOBAHUC. HonyquI/Ie U IIPUMCHCHUC OeH30a.

IMpupoanubiii 1 monyTHbIM ra3pl. CocTaB NpUpPOJHOro raza. Ero HaxoxJaeHue B HPUPOJE.
[Ipenmy1iecTBa MPUPOJHOTO raza Kak TOIUIMBA. XUMHUYECKas mepepadoTKa MPUPOJHOTO Tasa:

KOHBCPCU:, ITUPOJIN3. CuHTE3-ra3 u ero IMPUMCHCHHUC.

[TomyTHbIe Ta3bl, UX cocTtaB. IlepepaboTka momyTHOTrO raza Ha (pakLUUU: CyXOH Ta3, MpoOIaH-

OyTaHOBasi CMeCh, Ta30BbIi OCH3HH.

Hed1b u cniocodbl eé nepepadorku. CocraB HedTH u €€ nepepaboTka: MEperoHKa, KpPeKuHT,
pudopmunr. Hedrenpoaykrsl u ux mnonyuyeHue. [lonstue o0 okraHoBoM 4yucie. XUMHUYECKUE

cIocoObI MOBBIIIEHHS KauyecTBa OCH3HMHA.

KamenHnblii yroin u ero mnepepadorka. KokcoBaHME KaMEHHOIO YIJII M €ro MNPOIYKTbI:
KOKCOBBIM ra3, amMMHauHasi BOJa, KaMEHHOYToJbHas cMoia, Kokc. [a3udukanus KaMeHHOTO

YIUIA.

Jlemoncmpayuu. T'opeHue TpeAeNbHBIX W HEMpeAeNbHbIX YIJIEBOJAOPOJIOB: METaHa, 3TaHa,
aneTwieHa. KadecTBEeHHbIE pEaKIMM Ha HENpeIeNbHBIC YIIIEBOJOPOIbl: OOECIBEUNBAHME
STUJIEHOM W alleTUJIEHOM pAacTBOPOB IEpMaHraHata Kajausi U OpomMHON Bojbl. OTHOLIEHHE

OeH30/a K OTHM OKHCIIHTEISIM. I[emz[paTauI/m 9TaHOJIA. FI/II[pOJ'II/IS Kap61/ma KajJablus.



Komnexunu «Hedts n HepTenpoaykTe», «KaMeHHbIH yroib W MPOIYKTHI €ro mnepepadboTKmy,

«Kayuykw». Kapra nosesssix uckonaemsix PO.

Jlabopamopnusie onvimol. OOHapyKeHHUE TPOJYKTOB rOpeHHs cBeud. McciemoBaHue CBOMCTB

Kay4yKOB.

Kucaopoacoaep:kamue opranndyeckue coennnenus (11yq)

Oanoaromubie cnuprbl. Onpenenenve. @OyHKIMOHANbHAs  T'MIPOKCWIBHAs  IpyImIa.
I'oMonornyeckuit  psii  OpelenbHBIX  OJHOATOMHBIX — CIUPTOB. M3oMepust  MONOXKEHUS
(byHKUIMOHAIBHOHN rpynnbsl. BogopoaHas cBA3b. XUMHUECKHE CBOMCTBA CHUPTOB. ANbJIeruaHas
rpynna. Peakuus stepudukanum, cioxsele >¢upsl. Ilpumenenune cnuproB. [leiicTBue

MCTHUJIOBOT'O M OTUJIOBOTO CIIMPTOB HA OpTraHHU3M YCIIOBCKA.

MHoOroaToMHbI€ CIIMPThI. 3TI/IJ]CHI‘HI/IKOJIB, KaK NpcACTaBUTCI/Ib ABYXATOMHBIX W TJIMICPUH,
KaK IpeCaACTaBUTCIIb TpéX&TOMHI)IX CITUPTOB. KadgectBennas pCaKknuusg Ha MHOIOaTOMHBIC CITUPTHI,

UX CBOMCTBA, Moxy4yeHue u npuMmenenue. [lonstue 06 antudpuzax.

®enoa. CtpoeHue, MoOJydYeHHUE, CBOMCTBA M IpUMeHeHue (eHosa. KadecTBeHHbIE peaknuu Ha

q)eHO.]'I. Bz3aumHoe BiausiHHE aTOMOB B MOJICKYJIC CI)GHOJ'Ia.

Aabaernibl U KeToHbl. Dopmanpaeru W ameTaabJerul, Kak MPEICTABUTEIN abICTHIIOB,
coctaB MX Moyiekyln. DyHKIHMOHAbHAs KapOoHWIbHas rpymnmna. KauecTBeHHBbIE peakiMu Ha
anpnerupl. CBOMCTBA, MONyYCHHUE U IPUMEHEHHE (opMaibIeTuIa U aleTaibaernaa. Peakuun

MOJIMKOHAeHcauuu i popManbaeruaa. [loHsaTre o keToHax Ha MpUMepe alleToHa.

Kap6oHoBble KHCIOTBHI. ['OMOJOrMYECKUH psi MPEACIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
kucinoT. JKupHble KapOOHOBbIE KHCJIOTBl. XHMHMYECKHE CBOWCTBAa KapOOHOBBIX KHCIOT.

IlosrydyeHue u npuMeHEHE MyPaBbUHON U YKCYCHOW KHCJIOT.

Caoxnblie 3¢gupnl. Kupbl. Peakius stepudukanuu. Cioxsbsie 3¢upbl. XKupbl, X cOCTaB U

TUpOau3 (KUCIOTHBIN U 11eI04HOoM). Mbuta. 'napupoBaHue )KupoB.

Yraesoabl. YrieBoabl. Monocaxapuabl. ['miokoza kak  anpaeruypocnupT.  CopOwur.
MonouHokucinoe u  cnuproBoe  Opoxenue. @Dorocunres. [ucaxapuasl.  Caxapo3sa.

[Tonucaxapuasl: KpaxMall, HEUTI0I03a.
A3o0Tcoaep:kailue OprannvyecKue coefuHeHus (54)

AMuHBI. AMUHOTpyIIIa. AMUHBI NIpeJIebHbIE U apomaTHieckue. AHWINH. [lonydyeHne aMuHOB.

Peakuus 3uHrHA. XUMHUYECKHE CBOMCTBA U MMPUMCHCHUEC aMUHOB.



AMHHOKHCJIOTBI. AMI/IHOKI/ICHOTLI, COCTaB HUX MOJICKYJI U CBOﬁCTBa, KakKk aM(l)OTepHLIX
OpPraHn4CCKuX COGI{I/IHGHI/II;'I. FJII/IIII/IH, Kak HOpCACTaBUTCIIb aAMHUHOKHCIIOT. HonyquHe

MOJIUIIETUJIOB PEAKIUEN MOJMKOHAEH CANu. [loHsATHE O MeNTUAHOMN CBSI3HU.

Bbeaku. CrpoeHue Mosiekya O€IKOB: MEpBUYHAs, BTOPUYHAs M TPETHYHAs CTPYKTYpBHI.

KauecTBeHHbIe peakiyu Ha OENIKU, UX THAPOIIU3, ACHATypalus U Ouosorudeckue GyHKIIH.

Hemoncmpayuu. IloydyeHne anpIernaoB OKHCICHMEM cnupToB. KadecTBeHHas peakuus Ha
MHOI'OQTOMHBIE€ CIUPTHL. 3aBUCHUMOCTb PAaCTBOPHUMOCTH (peHOIa B BOJE OT TEMIEpaTyphl.
BiaumogpeiictBue ¢ OpomHo#l Bomo u xmopunom sxkenesa(Ill), kak kauecTBeHHBbIE pPeakIMM Ha
¢denon. Peaknum cepeOpsHOTO 3epKalla U CO CBEXKENONydeHHBIM Tuapokcuaom menu(ll) mpu
HarpeBaHMH, KAaK KAayeCTBEHHbIE peakUUM Ha aibaeruisl. OOpaslbl MypaBbUHOH, YKCYCHOH,
NAJIbMUTHHOBOM M CTEAPUHOBOM KHUCJIOT U UX PaCTBOPUMOCTH B BOJE. AJIbJAECTUAHBIE CBOMCTBA U
CBOMCTBA MHOIOATOMHBIX CIMPTOB IUIIOKO3bl B peakuuu ¢ ruapokcuaom  Meau(1l).

Wnentudukanms kpaxmana. KauecTBeHHbIE peakiny Ha OEJKH.

Jlabopamopnsie onvimpl. CpaBHEHHE CKOPOCTU MCIApPEHUS BOJBI M dTaHOJA. PacTBOpUMOCTH
IJIMIIEpYHA B BOJe. XUMUYECKHAE CBOMCTBA YKCYCHOM KHCIOTHI. OnpeneneHne HenpeaeabHOCTH
pactuTenpHOro Mmacna. MpaeHTudukanms Kpaxmala B HEKOTOPbIX TMPOJIYKTAaX IHUTaHMUA.
N3rorosneHne KpaxMmalJbHOro KieWcrepa. M3roroBieHue MoJened MOJIEKYJ aMUHOB.

Hsrorosienne MOZCIIN MOJICKYJIbI TJIMIIMHA.
IIpakmuueckasn padboma. VInenTudukaus OpraHuuecKux COSANHCHUN.
Oprannveckasi XuMHsl 1 00111eCTBO (24)

buorexunosiorus. Ilepuonel e€ passutus. Tpu HampaBieHHs OWOTEXHOJIOTMH: TeHHas (MU
reHEeTUYecKasi) MH)KEHEpHs; KJIeTOUHasi MHXKEHepus; Ouosorndyeckas MHXeHepus. ['eHeTnuecku
MoaupunupoBanubie opranu3mbl (I'MO) u  TpancreHHas mnpoaykuus. KionupoBaHue.

NmMmoOunm3oBaHHbIe (PEPMEHTHI U UX TIPUMEHEHHE.
HckyccTBeHHbIE M CHHTETHYECKHE OPraHuYecKue coenHenns (24)

IMonumepsl. Knaccuduxarus nomuMepoB. VICKyCCTBEHHBIE MOTUMEPHI: 1IEJUTYJIOU/I, alleTaTHBIN

mENK, BUCKO3a, HeTodaH.

CunreTnuecKue MOJIMMEPbI. HOJ'II/IMepI/ISaHI/IH U IIOJIHMKOHACHCAIIHA, KaK CIIOCOOBI MMOJIYy4YCHUSA
MOJIMMCEPOB. CHHTETHYCCKHUE Kay4dyKH. HOHI/ICTI/IpOH, TC(I)J'IOH U NOJIMBUHWIXJIOPU[, KakK

MpeaACTaBUTECIIN IIaCTMACC. CHUHTETHYECKHE BOJIOKHA! KaIlpoH, HaﬁHOH, KEBJIap, JJaBCaH.



ﬂemoucmpauuu. KOHJICKI_[I/II/I Kay4yKOB, IJIAaCTMACC, CUHTCTUUYCCKHUX BOJIOKOH U U3JIeIUd U3
HUX. q)epMeHTaTI/IBHOC Pa3IoKCHUC TICPOKCHAAa BOAOpOoAa C  IMOMOIIBIO  KaTajla3bl

CBEKEHATEPTHIX MOPKOBH MJTU KapTodes.
Jlabopamopnuwie onvimpi. O3HaKOMIIEHHE C KOJUIEKLIUSAMH Kay4yKOB, IIACTMACC U BOJIOKOH.

Ilpakmuueckaa padoma. Pacno3HaBaHHE IIJJACTMACC ¥ BOJIOKOH.

11 kaace Teopernyeckue 0oCHOBbI XuMuu (344)

Crpoenue BemecTB (94)

OcHoBHbIe cBeJeHHs] 0 cTpoeHMu arToma. CTpoeHue aToMa: COCTaB sijpa (HYKIOHBI) M
3NIeKTpoHHAast obOosouka. [loHstne 00 wn3oTomax. IloHATHE O XUMHMUYECKOM 3JEMEHTe, Kak

COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apA10M sapa.

[Hepuoaunyeckas cucrema xumMudeckux djiemMeHroB JI. U. MengeneeBa B cBere cBere
ydyeHHs1 0 cTpoeHun artoma. dusnueckuil cmbica npuHaroil B tabnuue . M. Menneneesa
CUMBOJIMKU: TOPSAKOBOIO HOMEpa 3JIeMEHTa, HOMepa Iepruojaa u HoMmepa rpynmnsl. [lonstue o
BaJICHTHBIX 3JIeKTpoHaxX. OTOOpa)xKeHne CTpOSHMs JIEKTPOHHBIX 000J0YEK aTOMOB XMMHUYECKUX

9JICMCHTOB C ITIOMOIIBIO 3JICKTPOHHBIX U 3J'IeKTpOHHO-Fpa(I)I/I‘-IeCKI/IX (bOpMy.]'L

OObscHeHnE 3aKOHOMCpHOCTeﬁ W3MEHEHUSI CBONCTB DJJIEMEHTOB B nepuoaax W Trpymmnax
HGpHOI[H‘-IGCKOfI CHUCTCMBI, KaK CJIICACTBUC UX 3JICKTPOHHOTI'O CTPOCHMUA. 3JI€KTp0HHBIC ceMeMCcTBa

XHUMHUYCCKUX 3JICMCHTOB.

CpaBHenue Ilepuoanyeckoro 3akoHa ¥ TeOPUM XHUMHYECKOI0 CTPOeHHMs Ha GuiIocopcKoi
OCHOBE: TIPCATOCBIIIKH OTKPBITUA HepnonnquKoro 3aKOHa U TCOPHUH XHUMHUUYCCKOI'0 CTPOCHUSA
OpPraHUYECKUX COCIMHEHMH; pOjb JIMYHOCTH B HCTOPUM XUMMH; 3HAYCHHE IIPAKTUKU B

CTAHOBJICHUU U PA3BUTHU XUMHNYICCKUX Teopnﬁ.

HNonnasi xumuveckasi CBAA3b M HOHHbIE KPUCTAJUIHYECKHEe pelléTKH. KaTHOHBI M aHUOHBIL: UX
3apsapl M KIACCU(UKAIUS MO0 COCTaBy HA MpocThie U cioxkHbie. [IpencraBurenu. [lonstre o6
WOHHOW XMMHYECKOW CBs3M. MoHHas kpucraumueckas pemérka W (Pu3ndecKkue CBOMCTBA

BCIICCTB, O6y0J’IOBJ’IeHHBIe 9THUM CTPOCHHUECM.



KoBajlenTHasi XuMH4YecKasi CBfiI3b. ATOMHBIE W MOJIEKYJSPHbIe KPHCTALNIMYECKHe
pemiéTku. [loHATHE O KOBaJIEHTHON CBSI3U. DIIEKTPOOTPULIATEIBHOCTh, HEMOJISIPHAS U MOJIIpHAs
KOBaJICHTHbIE CBsA3H. KpaTHOCTh KOBaJeHTHOH CBsI3UM. MexaHu3Mbl 00pa30BaHUSI KOBAJECHTHBIX
cBsizel: OOMEHHBII M JOHOPHO- akUenTOpHBIA. [loMApPHOCTE MONEKYNbI, Kak CJIEeICTBHUE
MIOJIIPHOCTHU CBSI3M M F€OMETPUM MOJIEKyJbl. Kpucrannnueckue pemérky ¢ 3TUM THIIOM CBA3M:
MOJICKYJISIpHBIE H aToMHble. Du3ndeckue CBOICTBa BEIIECTB, OOYCIIOBICHHBIE THIIOM

KPUCTAJUIMYECKUX PELIETOK.

MeTauinueckasi CBsi3b. [IoHATHE 0 METAINIMYECKOM CBA3H U METAIIMICCKUX KPUCTATINIMYCCKHUX
peH_IéTKaX. dusnyeckue CBOMCTBA METAJNIOB Ha OCHOBE HMX KPpUCTATINIMYECKOTI'O CTPOCHUS.

HpI/IMeHeHI/Ie METAJIJIOB HA OCHOBE UX CBOMCTB. I’IépHBIe M IBETHBIC CIIJIABBI.

Bonopoanasi xumuueckasi cBsi3b. MeXMOJEKYJsIpHas U BHYTPUMOJIEKYJISIpHasi BOJOPOJIHBIE

CBSI3M. 3HAUEHUE MEKMOJIEKYJISIPHBIX BOAOPOJHBIX CBSI3€H B IPUPOJIE U KU3HU YEIIOBEKA.

HOJII/IMepLI. HOJIy‘-ICHI/IC MOJIMMECPOB  pPCAKIUAMU TMOJIUMCPpHU3aU HW IMOJIMKOHACHCAIIUU.
Baxwueiimine NpEACTAaBUTCIIN IIJIACTMACC W BOJIOKOH, UX IOJIYYCHHEC, CBOICTBa U MMPUMCHCHHUC.

ITonsTHe o HEOPTraHNMYCCKUX MOJIMMEPAX U UX NPECACTABUTCIIN.

JAucnepcHble cuctembl. [lonsTue o mucnepcHoi (asze M AUCTIEPCHOHHON cpene. ArperatHoe
COCTOSIHME pa3Mep dYacTull (a3bl, KaKk OCHOBAa IJs KIACCHU(PUKAIUU IUCIEPCHBIX CHUCTEM.
DOMyJIbCUHU, CYCHEH3UH, a’pO30JId — TPYMHNbl IPyOOTUCHIEPCHBIX CHCTEM, MX MPEACTABUTENH.
30411 ¥ reu — TPYNIbl TOHKOAUCIIEPCHBIX CUCTEM, UX mnpeacTaButenu. [lonarue o cunepesuce

H KOoaryJisaguu.

Hemoncmpayuu. llepponnueckod cuctembl xuMuueckux sieMeHtoB J[. WM. MenneneeBa B
pa3ianuHbIX opMax. Moaens HOHHOM KPUCTaUIMYECKOM peréTKy Ha MpUMepe XJIOpUaa HaTpusl.
Musepasibl € 3TUM  TUIOM KPUCTAUIMYECKOW PEIIETKOM: KalbLMT, ramur. Moxenn
MOJIEKYJIIPHON KPUCTAJIUIMYECKON PELIETKU Ha IPUMEPE «CyXOro JIbJa» WIA HOJAa U aTOMHOMN
KPUCTATMYECKON pEeméTKh Ha MpuMepe aiMasa, rpaduTa Wik Kapra. Mojeiab MOJISIPHOTO
o0bEMma raza. MoJienu KpUCTaJUIMYECKUX PEIIETOK HEKOTOphIX MeTauioB. Kosiekiuu oOpa3nos

PAa3JIMYHBIX JUCTICPCHBIX CUCTCM. CI/IHCPCSI/IC " KoaryJsigus.

Jlabopamopnvie onvimel. KOHCTpyUpPOBaHHME MOJEIM METAUTMYECKOW XMMHYECKON CBSI3U.
[TomydeHue KOJUIOMIHOTO pacTBOpa KypHHOTO Oelka, MCCIEIOBaHHWE €0 CBOWCTB C MOMOIIBIO
Ja3epHON yKa3KH U IPOBEACHUE €ro JeHaTypauu. [loayyenre aMynbcun pacTUTEIBLHOIO Macia
u HaOmoneHue 3a e€ paccioeHueM. llomyueHue cycleH3UH «U3BECTKOBOTO MOJIOKa» U

HaOIIOEHUE 3a €€ ceJUMEHTAIHEN.



Xumnueckue peakuuu (124)

Kaaccuduxanusa XuMuyecKuX peakiuuii. AmIoTponu3anus U n3oMepu3alius, Kak peakiuuu 0e3
W3MEHEHHUsI COCTaBa BemiecTB. Ajutorporms u €€ mnpuuuHbl. Kiaccupukanus peakuuid 1o
pa3IMYHBIM OCHOBAHHMSIM: IO YHCIYy M COCTaBy pPEareHTOB M TPOAYKTOB, 1o ¢ase, 1o
UCIIOJIb30BAaHUIO KaTajnu3aTopa win (epmeHTa, mo TerioBoMmy sddekry. Tepmoxumuueckue

YPaBHEHUS PEaKLUH.

CkopocTh XMMH4YecKMX peaknuil. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb XUMHUYECKUX
peakuuii: mpupoAa pearupyrolinxX BelIeCTB, TEMIeparypa, IUIOMIa[b HMX CONPUKOCHOBEHUS
pearupyronux BelecTB, UX KOHIICHTpaIMs, MPUCYTCTBUE KaTanu3aropa. [loHsTue o karamuse.
®depMeHTHI, Kak OHoJIoTHYecKhe KaTtanu3aTopbl. MHMMOUTOPHI, KaK «aHTOHUMBD) KaTaJlu3aToOpOB

U UX 3HAYCHHUC.

XuMHn4eckoe paBHOBecHe U coco0bI ero cMemeHusi. Kiaccuukanys XUMHYECKUX peaklui
10 TIpU3HaKy uX HarpasieHus. [loHsTHEe 00 0OpaTUMBIX PEaKIMUAX U XUMHUUECKOM PaBHOBECHHU.
[Mpunmun  Jle-Illatenbe u  cmocoOBl CMENICHHS XUMHUYECKOTO PaBHOBECHS. Oobmas
XapaKTepUCTUKa peakluil CHHTe30B aMMuaka U okcuaa cepbl(VI) u paccMoTpeHue ycinoBuit

CMCIICHUS UX PABHOBECHUS HaA ITPOU3BOACTBC.

I'maposaus. O6patumMblii 1 HEOOPAaTUMBIN THAPOIH3BL. [ UApOIN3 coneit u ero Tunel. ['uaponus
OpPraHUYECKUX COCTUHEHHUI B JKMBBIX OPraHU3MOB, KaK OCHOBa oOMeHa BerlecTB. [loHsaTue 06

HHEPreTUYECKOM OOMEHE B KJIETKE M POJIA TUIPOJIN3a B HEM.

OKHCINTEIbHO-BOCCTAHOBHTEILHDIE pe€aKmun. CrelleHb OKHCICHUS U €€ OIMPECACIICHUC I10
(bOpMYJ'IaM OpTraHNYC€CKNX U HCOPraHNICCKUX BCIICCTB. DJEeMEHTHI U BEIICCTBA, KaK OKHUCIUTCIIN
n BoccraHoButenu. Ilomsarue o mponeccax OKHCICHHUSA W BOCCTAHOBJICHHS. CocraBnenne

ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_lI/Ifl Ha OCHOBC 3JICKTPOHHOT'O OajaHca.

DJIEKTPOJIU3 PACILIABOB M PACTBOPOB 3JIEKTPOJHUTOB. XapaKTEpPUCTUKA AIIEKTPONIN3a, Kak
OKHCIIUTEIBHO-BOCCTAHOBUTENBHOTO Tporiecca. OCOOEHHOCTH 3JEKTPONIH3a, MPOTEKAIOIIETO B
pacTBopax 3JEKTPOIUTOB. [IpakTHuecKoe NMPHUMEHEHHE SJIEKTPOJIH3a: IMOJyYEeHHE TaJoTeHOB,
BOJIOPOJIa, KUCIIOPO/a, MIEIIOYHBIX METAIUIOB M HIETIOYEH, a TaKkKe ATFOMHHHUS DIIEKTPOIN30M
pacmiaBoB U pPacTBOPOB COCOUHEHHM OSTUX JeMeHTOB. [loHATHE O TalbBaHOIIIACTHKE,

raJlbBaHOCTCTHUHU, pa(pI/IHI/IPOBaHI/II/I IOBCTHBIX MCTAJIJIOB.

Jlemoncmpayuu. PacTBopeHNe CEpPHON KUCIOTHI 1 aMMHAYHOMN CENMUTPBI U (PUKCAIHS TETUIOBBIX
SIBJIEHUW JUIsl 3TUX NPOLIECCOB. B3auMOIencTBUSL pacTBOPOB COJIAHOM, CEPHOM M YKCYCHOM

KHUCJIOT OJMHAKOBOW KOHIIGHTpPAllMM C OJMHAKOBBIMH KyCOUKaMM (TpaHysliaMH) LHUHKA U



B3aUMOJICHICTBHE OJMHAKOBBIX KYCOYKOB pa3HBIX METAJUIOB (MarHus, IMHKa, »Xele3a) C
PacTBOPOM COJITHOM KHCJIOTHI, KaK IPUMEP 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKMX PEaKIHi OT
npuponbl BellecTB. B3aumoneicTBue pacTBOpOB THOCYJIbGaTa HATpUs KOHUEHTpAUUU H
TEeMIepaTypbl C pacTBOPOM CEpHOM KHUCIOTHl. MOJAEIMPOBAHUE  «KMIIALIETO  CIOS.
Vcnonb30BaHue HEOPTaHMUECKUX KaTalu3aTOPOB (CoJiel xene3a, HouAa Kajlus) U MPUPOTHBIX
OOBEKTOB, COJEpXkKALIUX Karanazy (ChIpoe MsCO, KapTodelb) s pa3jIoKeHHs HepoKcHaa
BojiopoJa. B3aumojeiicTBUE 1IMHKA C COJISTHOM KHCIOTOM HHUTpaToM cepedpa, Kak MpUMepbl
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHON peakiuii u peakuuu oOMeHa. KoHcTpyupoBaHue Mozenu

SHGKTpOJ'II/ISépa. BI/I,ILGO(I)paPMeHT C HpOMBIH.UIGHHOfI YCTaHOBKHU IJIS IMOJTYUYCHUSA aJIFOMUHUS.

Jlabopamopuvie onvimwpr. Vlnmoctpanus npaBwia beproiiie Ha NpakTUKE — MPOBEACHUE
peakiuii ¢ oOpa3oBaHMEM OcCajka, ra3a W BOJABL. [ eTeporeHHBId KaTalu3 Ha MpUMEpe
pa3ioKeHus MepOKCHUIa BOJOPO/Ia B IPUCYTCTBUM JAUOKCH A MapraHia. CMelnieHre paBHOBECHs
B cucteme Fe' + 3CNS™ < Fe(CNS);. McnbiTanne MHAMKATOPaMH CPEIbl PACTBOPOB COJEH
pa3auuHbIX TUNOB. OKUCIUTETHHO-BOCCTAHOBUTENIbHAS PEAKIIUs U Peakiusi 0OMeHa Ha MpUMepe

B3auMOJENCTBUS pacTBOPoB cyibdara menu(Il) ¢ xene3om u pacTBOPOM MIETOUH.

Ilpakmuueckaa paboma. PeiieHue SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «XUMHUYecKas

peaxkuus».
BemecTBa n ux cBoiicTBa (94)

MeTtasibl. Puszndeckre CBOWCTBA METAILIOB, Kak (DYHKIUS X cTpoeHus. [leneHre MeTauioB Ha
IPYIIBl B TEXHUKE M XUMUU. XUMUYECKHE CBOWCTBA METAJUIOB M AJIEKTPOXUMHUYECKHU P

HanpspkeHui. [lonsTue o MetaiorepMun (aTIOMUHOTEPMHUH, MAarHUETEPMHUH U . ).

Hemeranabl. buaaropoanbie raspl. Hemeramnel kak okuciaurend. Hemertaiwibl  Kak

BOCCTAHOBUTEIIH. Psij QJICKTPOOTPULATCIIbBHOCTH. I/IHepTHLIe nin 6J'IaFOpO,Z[HBIe ra3bl.

Kucaorel Heopranmyeckue H opraHmyeckue. KucCioTel ¢ TOYKM 3pEHHS aTOMHO-
MOJIEKYJISIPHOTO yueHMsI. KHCIIOTBI ¢ TOUKHM 3pEHMsI TEOPUU IEKTPOJIUTHYECKON JUCCOLUALNH.
Kucnotrel ¢ Touku 3peHMsI NPOTOHHOM Teopuu. OOIIME XUMHYECKHE CBOWCTBA KHUCIIOT.

Knaccudukanus kucior.

OcHoBaHus HEOPraHu4e€CKHE M OpraHUu4YeCKHUC. OcHoOBaHUS C TOYKH 3p€HUA AaTOMHO-
MOJICKYJIIPHOI'O  YUCHHUA. OcHOBaHHS C TOYKH 3p€HHUA TCOPHUU 3JICKTpOHPITI/I‘IeCKOﬁ
Jucconuanuu. OcHOBaHUSA C TOYKH 3pCHUA HpOTOHHOfI TCOpHUHU. KJ'IaCCI/I(bI/IKaI_II/Iﬂ OCHOBaHHIA.

XUMHYECKUE CBOMCTBA OPTAHUYECKUX U HEOPTaHUYECKUX OCHOBAHMIA.



AM¢oTepHble COeIMHEHHSI HeOpPraHM4YeckHe W  opranumyeckume. Heopranuueckue
amM(oTepHbIe COSMHEHUS: OKCUIBI ¥ THAPOKCHU/IBI, — UX CBOMCTBA U MoydeHue. AMGPOTEpHbIE

OpPraHn4€CKUEC COCAMHCHHUA Ha IPUMEPE aMUHOKHCIIOT. HGHTI/I)II)I " NIeNTUuaHas CBA3b.

Cosmm. Knaccudukamus cosei. XKéctkocth Boabl M crnocoObl e€ ycrpaHenus. llepexon

kapOoHaTa B rufjpokapOoHaT u 0opaTHo. OO1IMEe XUMHUYECKUE CBOWCTBA COJIEH.

Hemoncmpayuu. Komnexkuus  metawioB. Komtekuuss  HemeTrayuioB.  BzaumMogelcTBue
KOHLICHTPUPOBAHHOM a30THOM KHCIOTHI C Menblo. Bcembllika TepMUTHOM cmecu. Bcemblmka
4€pHOro 1OpoxXa. BpITeCHEHME TaJOreHOB U3 MX pPAcTBOPOB JPYTMMHM TIaJOTr€HaMH.
B3aumopeiicTBie nmapoB KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHUCIOTHI U aMMHUaKa («JIbIM
0e3 orusi»). [lomyyenne aMMuaka U U3y4eHUE €ro CBOMCTB. PazmuyHbIe ciydan B3aMMOICHCTBUS
pacTBOpPOB COJIEM AMIOMUHHS €O IIEN0Ybl0. [lomyuyeHne xKECTKOW BOIABI U yCTpaHEHUE €€

JKECTKOCTH.

Jlabopamopnvie onvimpl. 1lonyueHrne HEpaCTBOPUMOIO T'MIPOKCHIA U €r0 B3aUMOJAEHUCTBHE C
kuciaotoil. MccnenoBaHue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM M YKCYCHOM KHCIIOT
KaneJbHbIM METOJOM IpU UX pa3baBieHun BoaoH. [lomydenue amdortepHoro ruapoxcuna u

HU3Yy4YCHHUC €TO CBOMCTB. HpOBCI[eHI/Ie Ka4CCTBCHHBIX pCaKHI/Iﬁ 110 ONMpCACICHNIO COCTaBa COJIH.

Hpakmuqecmm paﬁoma. Pemenne SKCIICPUMCHTAJIBHBIX 3aJad II0 TEMC ((BGH_[eCTBa Hn Hx

CBOIICTBay.
XuMusi M COBpeMeHHOe 0011ecTBO (24)

HpOI/ISBOIICTBO aMMHAaKa W MeTaHoJa. [loHITHEe 0 XMMHYECKOM TEXHOJOTHH. XHWMHUUYECKUE
pCaKkiuu B IMPOU3BOACTBC aMMHUAKa U MCTAHOJIA. 061112[51 KHaCCI/I(l)I/IKaI_[I/IOHHaﬂ XapaKTCPUCTHKA
peaKHI/Iﬁ CHUHTC3a B IMPOU3BOACTBC 3TUX MPOAYKTOB. HaquI)Ie IMPUHIUIIBI, JICKAIIUEC B OCHOBC

IMPONU3BOACTBA aMMHAKa U MCTAaHOJIA. CpaBHeHI/Ie OTUX ITPOU3BOACTB.

XuMuueckas I'PAaMOTHOCTb KaK KOMIIOHCHT o0meit KYJbTYpPbI 4Y€JIOBEKA. MapKI/II)OBKa
YIOAaKOBOYHBIX MAaTCpHaIOB, OJJICKTPOHUKHU U OBITOBOM TCXHUKH, JOKOJIOTMYHOI'0O TOBAapa,

MMPOAYKTOB IIUTAHUA, STUKCTOK I10 YXO4Y 34 OJEK 0.

Hemoncmpayuu. Monens NPOMBILUICHHOW YCTaHOBKM IIOJyYE€HHs CEPHOM KHUCIOTBL. Mozeinb
KOJIOHHBI CHHTE€3a aMMHaka. BupeopparMeHTsl U claipl O CTENEHH HKOJOTHYECKOW YUCTOTHI

TOBapa.

Jlabopamopusie onvimel. VI3yueHue MapKUPOBOK pA3IMYHBIX BUJOB TPOMBIILIIEHHBIX U

IMPOAOBOJILCTBCHHBIX TOBAPOB.



4 TemaTnyeckoe IJIAHNPOBAHME

10 knacc
No Paznen, Tema KoauyectBo KoHTpoabHbIX IMpakTnyeckux
n/n 4ac0B padort padot

Paznen 1. TeopeTrnueckre 0CHOBBI OpraHnyeckoil xumun. (34)

1. | BBenenue B OpraHU4ecKy0 XUMUIO 1 - -
2. | Teopust cTpoeHUs OPraHUYECKUX 2 - -
COCIUHEHUN

Pa3nen 2. Knaccnl opranuyeckux coeuHeHuii. YriaeBoaopoasl. (114)

4. | YrieBogaopo bl 10 1 1

Pa3nen 3. IlpousBoanbie yriieBoaopoaos. (164)

5. || Kucnoponcoaepxaiiyue OpraHMYEcKHe 11 - -
BELIECTBA
7. || A3oTconeprkalue opraHnyeckue BeliecTBa 5 - -

Pasnen 3. BemnecTBa :KUBBIX KJIETOK (54)
8. || Opranmueckas XUMHsI H 0OIIECTBO 2 1 1

9. | MCKyCcCTBEHHBIC U CHHTETHYECKHE 2
OpraHUYeCKUEe COCAUHEHUS

10. | O0oO6IeHnE 2

HTroro 35 2 2

11 kaacc



Ne Pa3nen, Tema

1. | BenrecTBa 1 HX COCTAB
2. | XuMu4YeckHe peakuuu
3. BemecTrBa U UX CBOiiCTBAa

4. XuMHus ¥ cOBpeMeHHOe
001IeCcTBO

3. IloBTOpeHue u 00001IeHIE

Hrtoro

Jluteparypa 1Jisl yYuTeJIs:

Konu4gectBo KoHTpoabHbIX IIpakTHyeckux
4acoB pador pador
9 - -
12 1 1
9 1 1
2 - -
2 - -
34 2 2

1. Xumus. [IpumepHbie paboune mporpammel. [IpeameTHas THHUS Y4COHMKOB
O.C. T'abpuensna, N.I'. OctpoymoBa, C.A. CnankoBa. 10 — 11 xmacchr:
yue0. mocobue s obieo0pa3oBaT. opranuzanuii: 6a3ossiii ypoers/ O.C.
["a6puensn, C.A. Cnaakos. — M.: [Ipocsemenue, 2019.

2. O.C. I'abpuensn, N.I'. OctpoymoB. Metoanyueckoe MOcoOHe I YUUTEIIs.

Xumus-10.M.:JIpoda, 2012.

3. H.U. OcrtpoBepxoBa. Xumus B Tabmumax. 7 — 11 kmaccel. — M.: DkcMo-

IIpecc, 2017 1.

4. I'.'1 rpemnnep. A.M. XoxmoBa. MeToanka pemeHuss pacueTHbIX 3a1a4 1o
xumnn. 8 — 11 knaceel. — M.: IIpocsemenue, 2001

Jluteparypa 15l yYalmxcs:

1. O.CTIabpuensn. Xumus.l0 knacc. ba3zoBelii ypoBeHb. YueOHUK. — M.:

Hpoda, 2019r;

2. O.C.I'abpuensn. Xumus.11 kmacc. ba3oBwiii ypoBeHb. YueOHUK. — M.:

Hpoda, 2014r;



N.I". Xomuenko. COOpHUK 3a7a4 N0 XUMHH JJIA CPEIHEH IKOIbL - M.
Hogas Bonna. 2012r
B.H. Jdopoubkun, T.B.CaxueBa, A.l'.bepexnas: EI'D Xumusa. bonpmoii

CIpaBOYHUK s moAroroBku k EI'D. CnpaBounoe uznanne. — PocToB-Ha-
Hony: Jlernon. 2019r.
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