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Pabouas IIporpamMMa CoCTaBJICHa Ha OCHOBC.
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Cratyc padoyeii nporpaMmmsl.
Pabouast mporpamMma 1o XumMuu pazpaboraHa Ha OCHOBaHHH:

@enepanbHoro 3akoHa ot 29.12.2012 Ne273-03 «O6 obpa3oBanun B Poccuiickoit
denepaunn»

e Oenepa’dbHOrO  TOCYAApCTBEHHOTO  O0Opa3oBaTENbHOIO  CTaHAApTa CPEAHEro OOIIero
0o0pa3zoBaHus, YTBEPKIEHHBIM MpUKa3oM MUHHUCTEpCTBa 00pa3oBaHUsl M HayKu Poccuiickoit
@eneparun ot 17 mas 2012roma Ne 413 (B pen. mpukazoB MwunoOpnaykun Poccum ot
29.12.2014 1. Ne1645, ot 31.12.2015r Ne 1578, o1 29.06.2017 1. Ne 1613);

e B coorBerctBuu ¢ TpeboBanmsimu PI'OC COO u c yd4eroM NOpUMEPHONW OCHOBHOM
00pa3oBaTeNbHONW TMPOTrPaMMBbl  CPEAHEro o0mero o0pa3oBaHus M OpeAHA3HAYCHA IS
obyvaromuxcst 10-11 kmaccoB, M3ydalwImmMx MNpeaMeT Ha  0a30BOM  ypoBHe. Pabouas
nporpaMMa OpUEHTHPOBaHA Ha MCIONb30BaHME MpeamerHoi nuHun yueonukos (YMK) O.C.
["abpuensna.

CrTpykTrypa pabo4eii mnporpaMmmsbi:

® [JIJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS yU€OHOTO IIpeIMeTa « XUMHUS;

e cojiep)KaHUE Y4eOHOTO MpeAMeTa « XUMHUSIY;

® TEMaTUYECKOE MJIaHUPOBAHHE C YKa3aHUEM KOJUYECTBA YaCOB, OTBOJMMBIX HA OCBOCHHE
Ka)X10M TEMBI.

Mecto npeamera B yueOHoMm miiane QY.
B cootBerctBum ¢ tpedoBanusmMu ®I'OC B yuebHoMm miiane MBOY «["atunnckas COLL Ne2y na
U3y4eHUE MpeaMeTa «XHUMHUS » Ha YPOBHE CpPelHEro olmiero oopasoBanus (06a308bili yposeHb) B
KadyecTBe o0s3arenbHOro npeamera B 10-11 kmaccax B o6mem o6véme 136 yacoB orBoamtes 1mo 68
y4eOHBIX 4acOB B KaXKIOM KJlacce U3 pacuyéra 2 y4eOHBIX yaca B HE/ICIIO.
ILnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOIo npeamMeTa « XuMHsD).

Hpe)lMeTHble pe3yabTarhbl:
BbinyCcKHHK HA 0a30BOM YPOBHE HAYUMTCS:

e pAacKpbIBaTh Ha IPUMEpaxX pojib XUMUU B (POPMUPOBAHUM COBPEMEHHON HAay4YHOH KapTHUHBI MHUpa
U B IIPAKTHYECKOM IEATENBHOCTH YEI0BEKa;

e JIEMOHCTPHPOBaTh HA IpPUMEpax B3aMMOCBA3b MEXAY XUMHUEH W JPYTMMH €CTECTBEHHBIMU
HayKaMH;

e pPAacKpbIBaTh HA MPUMEPAX MOJIOKEHHUS TEOPUU XUMHUecKoro ctpoerust A.M. bytneposa;

e moHuMaTh Qusnueckuii cmbicn Ilepumognueckoro 3akona J[.M. MenzaeneeBa M Ha €ro OCHOBE
OOBSACHATH 3aBUCUMOCTb CBOMCTB XMMMUYECKHUX 3JIEMEHTOB M OOpa30BaHHBIX HWMH BEIIECTB OT
AJIEKTPOHHOI'O CTPOCHUS aTOMOB;

e OOBSICHATH MPUIMHBI MHOTOOOpAa3Hs BEIIECTB Ha OCHOBE OOIIMX MPEICTABICHU 00 MX COCTaBe U
CTPOEHHUHY,;

e IPUMEHATH [PAaBWJIA CHCTEMATHYECKOM MEXIYHApOJHOM HOMEHKJIATypbl KakK CpelICTBa
pa3nYeHus U UACHTU(UKAIIUHN BELIECTB MO UX COCTaBYy U CTPOCHHIO;

e COCTaBJISTh MOJEKYJSPHBIE U CTPYKTYpHbIE (OPMYJIbl OpPraHMYECKHUX BEIIECTB KaK HOCHUTENeH
UH(OPMALIUU O CTPOCHUHU BEIECTBA, €T0 CBOMCTBAX M MPUHAMICKHOCTH K ONPEICICHHOMY KJIACCy
COCIMHEHMH;



e XapaKTEepPH30BaTh OPraHUYECKHE BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOIMCTBAM, yCTaHABIHUBATh
NPUYNHHO-CJIEJICTBEHHBIE CBSI3M MEX/y TaHHBIMU XapaKTepPUCTHKAMH BEIECTBA,;

e IIPUBOJUTH IIPUMEPBI XUMHUYECKUX PEAKLIMM, PACKPBIBAIOLINX XAPAKTEPHBIE CBOMCTBA TUIIMYHBIX
IPE/ICTABUTENICH KIACCOB OPTaHMYECKHUX BEIIECTB C LENbI0 MX HICHTU(QHKALUN U OOBSCHEHUS
o0jacTu NpUMEHEHHUS,

e IIPOTHO3MPOBATh BO3MOYKHOCTH NMPOTEKAHUS XMMHUYECKHX PEaKLUi Ha OCHOBE 3HAHWH O THIAX
XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEarcHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

e HCHOJB30BaTh 3HAHHS O COCTAaBE, CTPOCHUU M XMMUYECKUX CBOMCTBAX BEIIECTB Ul O€30IacHOTO
IMPUMCHCHUA B HpaKTquCKOﬁ JACATCIIbHOCTH,

e TIPHUBOAUTH TPUMEPHl MNPAKTHYECKOTO HCIIOJIB30BAHUS NPOJYKTOB IEepepadOTKH HePTH u
MMpUupoaAHOro ra3a, BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ (HOJII/IBTI/IJICHa, CHUHTCTUYCCKOI'0 Kay4yka,
alleTaTHOTO BOJIOKHA);

e IIPOBOJHUTH OIBITHI 10 PACIIO3HABAHUIO OPraHUYECKUX BEILECTB: INIMIEPHUHA, YKCYCHOM KUCIIOTHI,
HETIPEJeNbHBIX JKUPOB, TJIIOKO3BI, Kpaxmaja, O€IKOB — B COCTaBE IHIIEBBIX IPOIYKTOB U
KOCMCTHYCCKUX CPCICTB,

e BIAJCTh MpaBWIAMH M IpHEeMaMd Oe30macHOW pabOThl C XUMHYECKUMH BELICCTBAMU U
1a00paTOPHBIM 000PYI0BaHHUEM;

e YCTaHABIHMBATh 3aBHCUMOCTH CKOPOCTH XHMHYECKOH pEaKIMU M CMEIICHUS XHMHYECKOTO
PAaBHOBCCHUA OT PA3JIMIHBIX (baKTOpOB C OCJIbIO OIPCACICHHA OINTUMAJIbHBIX YCJIOBI/Iﬁ IMPOTCKAHUA
XHUMHUYECKUX TPOLIECCOB;

e TIPUBOJUTH MPUMEPHI THAPOIIH3A COJICH B MOBCETHEBHON )KU3HU YEIOBEKA;

e MPHUBOAUTH  TPUMEPHl  OKHUCIHTEIHbHO-BOCCTAHOBHUTENBHBIX  pEakIMid B HIPUPOIE,
MMPOU3BOACTBCHHBIX NMPOHCCCAX U KU3HCACATCIbHOCTH OPraHu3MOB;

e TMPHUBOJAUTH TNPHMEPHl XMMHUYECKUX PEAKLUH, PACKPHIBAIOIIUX OOIIME XWMHYECKHE CBOWCTBA
IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLJIOB;

e TMPOBOJHTH PACUETHl Ha HAXOXKICHUE MOJICKYJISIPHOH (OPMYJbl YrJIEBOJOPOJAA MO MPOAYKTaM
CropaHuAa U 1o €ro OTHOCHUTEIBHOM INIOTHOCTH W MaCCOBBIM JOJISIM 3JIEMCHTOB, BXOIAIIUX B €I'0
COCTaB;

e BIAACTh TMpaBWJIaMH O€30IMaCHOTO OOpalieHusi C eIKUMH, TOPIOYNMH W TOKCHYHBIMHU
BEIIECTBAMHM, CPEACTBAMU ObITOBOM XMMUHU;

e OCYIIECTBISTH TIOUCK XHUMHUYECKOM HMHGPOpMAUu IO Ha3BaHMUSIM, HJAECHTU(DUKATOpAM,
CTPYKTYPHBIM (hOpMyJiaM BEILIECTB;

e KPUTUYECKH OIEHHWBATh M HUHTEPIPETHUPOBATH XUMHUYECKYI0 WH(OpPMAILMIO, COIAEPIKAILIYIOCS B
COOOLIEHUAX CPEACTB MaccoBOI MHpOpMaluu, pecypcax MHTepHeTa, HAyYHO-TIONMYJISIPHBIX CTAThAX
C TOYKH 3pCHUA CCTGCTBCHHO-HaquOI\/JI KOPPEKTHOCTH B LECJIAX BBIABICHHUA OIIMOOYHBIX CY)I(JIGHI/II;'I u
(dbopmHpoBaHUs COOCTBEHHOM MO3UIINY;

e INPEICTABISATh IYTH peUeHUs TI00adbHBIX NPoOJeM, CTOSALUIMX MEpell YeIOBEYECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, M POJIb XMMUHU B PEIIEHUH 3THX MPOOIeM.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

e WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJIECHUE M SBOJIIOIMIO OPTaHMYECKONM XMMHUU KaK HayKd Ha
Pa3JIMYHBIX UCTOPUYECKUX ITANAX €€ PA3BUTHS;

e WCIIONB30BaTh METOJbl HAyYHOTO TIO3HAHHWS TIPH BBHINIOJIHEHWH TPOEKTOB H  y4eOHO-
UCCIIEIOBATENILCKUX 3a/lad M0 M3YYEHHUI0 CBOMCTB, CMOCOOOB TMONYYEHHUS M PACIIO3HABAHUS
OPraHUYEeCKHUX BEIIECTB;

e OOBSCHATH MPUPOAY U CHOCOOBI 00pa3OBaHUs XMUMHYECKOW CBSI3M: KOBAJCHTHOW (TOJSIPHOM,
HETOJISIPHOM), WOHHOW, METAJNTMYECKON, BOJOPOJHONM — C MEIbI0 OMpPENeTeHUsS XUMHUYECKON
AKTUBHOCTH BELLECTB;



e YCTAaHABIMBAaTh T'EHETUYECKYI0 CBs3b MEXKIY KIACCaMH OPraHMYECKUX BELIECTB  JJIA
000CHOBaHMS MPUHIMIINAIBHON BO3MOXHOCTH MOIYYEHUsI OPraHMYECKUX COCIMHEHHMH 3aJaHHOTO
COCTaBa U CTPOCHMS;

e YCTAHABIMBATh B3aMMOCBS3U MEXIY (DakTaMu M T€OpUe, IPUUMHON U CIIEACTBUEM IPU aHATIN3E
NpoOJEeMHBIX CUTyalluid 1 000CHOBAaHMH MPUHUMAEMBIX PEIICHNH Ha OCHOBE XMMHUYECKHX 3HAHHH.

Conep:xanue yueOHOro npeamera « XuMusi».
OCHOBBI OPraHM4YeCcKOM XMMHUU.

10 knacc Begenne (1 4).

[Ipeamer opranmveckoil xumur. OCOOEHHOCTH CTPOCHHUS W CBOMCTB OPraHUYECKHX COCAMHEHUM.
3HaueHUE U POJIb OPTrAHMYECKON XUMHUU B CHCTEME €CTECTBCHHBIX HAYK M JKU3HH OOIIECTRA.

TpeOoBaHNs K YPOBHIO NOAT0OTOBKHU 00Y4AKIIHUXCH (IIPOMEKYTOYHBIH Pe3yJibTar)
IIpenmeTHble pe3yJibTAThl 00yUYeHHS:

® HCIOJBb30BATL IIPH XAPAKTCPUCTHUKEC OPraHUYCCKHX BCIICCTB IIOHATHA «OpPraHUYCCKast
XUMUSA», «OPUPOAHBIC, NCKYCCTBCHHBIC H CUHTCTUYICCKHUEC OPIraHUYICCKHUEC COCAUHCHU;
® OTIHNYaTb OCO66HHOCTI/I, XapaKTCPU3YIOIIHUEC OPraHUYCCKUEC COCIUHCHU .

Tema 1. Teopusi cTpoeHHsI OpraHUuYecKHX coequHeHui (6 1)

BanentHocTh, XUMHUECKOE CTPOEHUE KaK MOPSAOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX
BaJIECHTHOCTH. OCHOBHBIE IOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHUYECKHX COCAMHEHUH.
[TonsiTHE O TOMOJIOTHM M TOMOJIOTaX, M30MEPUH M H30MEpaxX. XUMHUECKHE (HOPMYIbl U MOJCITH
MOJIEKYJI B OPTaHUYECKOU XUMUMU.

IIpenmeTrHble pe3yJbTaThl 00y4YeHHS:

e HAa3bIBATb OCHOBHBLIC ITOJIOKCHUS TCOPUH CTPOCHHUA OPTraHUYCCKUX COC)IPIHGHPIIZ;
e HCIOJIB30BaTh NOHATHUA: «KBAJICHTHOCTDH)), «yrﬂCpOI[HI:Iﬁ CKCJIIET», «I"OMOJIOT U,
e Ha3bIBAaThb BHU]J CBA3U B OPraHUYCCKUX BCHICCTBAX.

Tema 2. YriieBoAOpOALI H UX NPUPOIAHbIE HCTOYHUKH (27 1)

IIpupoansiii ra3. [IpupoaHslil ra3 kak ToImeo. IlpenmymecTsa npupoIHOTo ra3a nepes IpyruMu
BHUJaMH ToruMBa. CocTaB MPUPOJHOTO rasa.

AJKaHBI: TOMOJIOTHUECKHU PpsiZ, M30MEpHs W HOMEHKJIATypa ajlKaHOB. XUMHYECKHE CBOWMCTBA
aJIKaHOB (Ha TpHMepe MeTaHa W JTaHa): TOPEHHE, 3aMeIleHHe, Pa3IoKeHUE W JIeTHUIPHUPOBAHHE.
[IpuMeHeHne aKaHOB Ha OCHOBE CBOWCTB.

ATnKeHbl. OTHWJIEH, €ro TOoJIydeHHe (IETHAPUPOBAHHUEM »OTaHA W JETUApaTalliedl dTaHoIa).
XVMHYECKHE CBOICTBa ATHIIEHA: TOpPEHHE, KAYeCTBEHHBbIE peakinuu (oOeclBeunBaHUE OPOMHOIMA
BOJIbI U PacTBOpa MepMaHraHarta Kajuus), Tuapataius, noaumepusanus. [lonusTunen, ero cBoiictaa
u npuMeHeHue. [Ipumenenue aTuieHa Ha OCHOBE CBOMCTB.



Anxanuensl u kayuykd. [loHsTue 00 ankagueHax Kak yrieBOAOPOAax C JABYMsI IBOMHBIMH CBS3SMHU.
XuMmudeckue cBoicTBa OyraaweHa-1,3 u wu3ompeHa: oOecuBeunBaHHE OpPOMHOM BOJBI U
noJIMMepu3anus B Kayuyyku. Pe3una.

ATNKUHBI. ALIETUIICH, €r0 MOJYYCHHE MUPOJIU30M METaHa M KapOWITHBIM CIOCOOOM. XUMHUYECKUE
CBOICTBa alleTUJICHA: TOpeHHe, 0OecliBeunBaHue OPOMHOMN BOJIbI, IPUCOECTUHEHHE XJIOPOBOAOPOIA U
rugpatauus. [lpumeHeHune aneTwiieHa Ha OCHOBE CBOMCTB. Peakuus mojamMmepu3aluu
BUHWIXJIOpUAA. [[0OTMBUHUIXIIOPUA U €r0 IPUMEHEHHE.

ben3zoin. Ilonydyenue OeH3ona U3 rekcaHa M aleTUiaeHa. XMMHUYECKHE CBOIMCTBAa OEH30ja: rOpeHHe,
raJloreHUpOBaHue, HUTpoBaHue. [Ipumenenue 0eH301a HA OCHOBE CBOMCTB.

Hedts. CoctaB u nepepadborka HedTr. HedrenponykTel. beH3uH U MOHATHE 00 OKTAHOBOM YHCIIE.

JeMoHcTpanuu. ['opeHre Merana, STUiIeHa, aueTwieHa. OTHOIIEHHEe MEeTaHa, STUJIEHA, alleTUIICHa
u OeH30Ja K pacTBOpYy IepMaHraHaTa Kaius u OpomHOU Boje. [lomydeHwme STHIICHA peakiuen
JNETUpaTalid 3TaHolla U JCTONUMEPHU3aluu MOJIMATHIICHA, alleTHIeHa KapOUIHBIM CIIOCOOOM.
Pa3znoxkenue kaydyka mpu HarpeBaHUU, MCHBITAHWE MPOAYKTOB PA3JI0KEHUSI HA HEMPEACIbHOCTb.
Konnekuust 06pa3ioB HeQTH U HEHTEIPOIYKTOB.

IlepeyeHb KOHTPOJIbHBIX MEPONPUSTHIA
KonTposbnas padora Ne 1 o teme «YriaeBo0poAbl U UX IPUPOIHBIE HCTOUHUKNY.

Jladoparopubie onbIThl. 1. OmnpenencHue 371E€MEHTHOTO COCTaBa OPraHWYECKUX COCAMHEHUH. 2.
H3roroBneHune Mojeneil MOJeKys yrieBoaopoaoB. 3. O0HapykeHrne HempeaeNbHbIX COSTUHEHHH B
xuakux Heprenponykrax. 4. [lonydenue u cBoiictBa aneTwieHa. 5. O3HaKOMIIEHHE C KOJUIEKIHEH
«HedTb 1 MpOAYKTHI ee nepepaboTKm».

IIpenmerHble pe3yJbTaThl 00y4eHHS:

e BAXKHEHIIME BEIISCTBA: METaH, STWJIEH, AalleTHJICH, IJIaCTMAacChl, Kay4yKd, OEH30Jl TIO
MEKTYHapOAHON WIN «TPUBUATILHOM»HOMEHKIIATYPE;

L] XapaKTCPHU30BaATh CTPOCHUC 158 XUMHUYCCKUC CBOWCTBA HU3YYCHHBIX OpTraHU4YCCKUX
COE€IUHEHUI;

o 06’[35[CH$[TI) 3aBUCUMOCTH CBOMCTB BCIHICCTB OT UX COCTaBa U CTPOCHMUA,

e  ONIPENENATh NPUHAMICKHOCTD K PA3JIMYHBIM KJIAaCCaM OPTaHUYECKUX COCIUHEHUN.

Tema 3. Kuciiopoacoaepsxkamme opraHudeckue coeJMHeHUus1
M MX HAXOK/IEeHHE B *KUBOIi mpupose (20 u).

EnuHCTBO XMMHYECKOM OpraHW3aluy  JKUBBIX OPraHW3MOB. XUMHUYECKHHA COCTaB JKHMBBIX
OPraHu3MOB.



Cruptel. [lomyyenue sTaHona Opo’keHHEM TIUIIOKO3bI M THApaTanueil sTwieHa. [ uapokcuibHas
rpymnmna kak ¢yHKnuoHanbHas. [IpeactaBieHue O BOAOPOAHOW CBSI3M. XUMHUYECKHE CBOMCTBA
ATaHOJIA: TOPEHHE, B3aWMOJICHCTBHE C HATpueM, O0Opa3oBaHHE TMPOCTBIX M CIOXKHBIX A(PHPOB,
OKHCJICHHE B anblerul. IIpuMenenne 3Tanona Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro0 IOCIEACTBUS U
npenynpexnaenue. Ilonarue o npeaenbHbIX MHOTOATOMHBIX civpTax. ['IMuepuH kak npeacTaBuTeNb
MHOIOaTOMHBIX cnupTOB. KauecTBeHHas peakuus HAa MHOroaromMHble crnupThl. [IpumeHeHue
[JIMLEPHUHA.

Kamennsriit yronb. @enoin. Kokcoxumuueckoe mpou3BOACTBO U ero npoaykmus. [Tomydenue dhenona
KOKCOBaHUEM KaMEHHOro yriisi. BzaumHoe BiusiHMEe aTOMOB B MOJIeKyJie (heHoJIa: B3auMOJICHCTBHE C
TUAPOKCUIOM HATpus W a30THON kucioroi. [lommkonmeHcamus ¢eHona ¢ (opMaibIeTHAOM B
benonodopmanpaeruinyo cmony. [lpumenenue ¢peHona Ha OCHOBE CBOICTB.

AJ'IB,I[GFI/II[BI. HonyquI/Ie AIBACTUAOB OKHUCICHHUEM COOTBCTCTBYIOIIUX CIIMPTOB. Xumudeckue
CBOMCTBA aIbJECTHUIOB. OKHCICHHUE B COOTBCTCTBYIOIYIO KHCJIIOTY HW BOCCTAaHOBJICHHC B
COOTBeTCTBYIOH_[I/Iﬁ CIIUPT. HpI/IMCHCHI/Ie Q)opMaanLeer[a 1 ancrajJpJACruaa Ha OCHOBC CBOMCTB.

Kap6onoBeie kucioTsl. [lomydeHne kKapOOHOBBIX KHCIOT OKHCICHHEM allbJCTU0B. XWUMHYCCKUC
CBOICTBA YKCYCHOM KHCIOTBHI: OOIIME CBOICTBA C HEOPraHHMYECKUMU KHUCJIOTAaMH U peakuus
srepuukanmu. [I[puMeHeHHE YKCYCHOW KHCIIOTHI Ha OCHOBE CBOMCTB. BEICIINE KUPHBIC KHUCIOTHI
Ha IpUMepe MATTbMUTUHOBOW U CTEAPUHOBOM.

Crnoxuble 3¢upsl 1 xupbl. [lonydeHue crnoxxsbix 3¢upoB peakmuei stepudpukanuu. CroxKHbIC
apupel B TpUpOAE, HX 3HadeHue. llpuMeHeHHMe CIOXKHBIX 3(QHUPOB Ha OCHOBE CBOWCTB.
Kupel kak cnoxHble 3GuUpb. XUMHUYECKHE CBOWCTBAa JKUPOB: TUAPONHU3 (OMBUICHUE) H
TUAPUPOBAHUE )KUJKUX >KUPOB. [IpuMeHeHne UpoB Ha OCHOBE CBOMCTB.

VYrneBoabl. YrieBoabl, UX KiaccuuKaius: MoHocaxapuabl (IJI0K03a), Jucaxapuiabl (caxaposa) U
nojucaxapuabl (Kpaxmaia M LEeJUT0J03a). 3Hau€HUe YIJIEBOJOB B KMBOM NpPUPOAE U B KHU3HU
yeyoBeka. [J1l0K0o3a - BEIIECTBO C JBONCTBEHHOW (QYHKIMEHW - anbIerujocnupr. XHUMHUYECKUe
CBOWCTBA TJIIOKO3bl: OKHUCJIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHUE B COpOUT, OpoKeHHE
(MOJIOUHOKHCIIOE W CIHPTOBOE). [IpuMeHeHue TIIOKO3bl Ha OCHOBE CBOWCTB. Jlucaxapwuel u
nonucaxapuabl. IloHsTHe 0 peakuusx NOJNMKOHACHCAIMM M TUAPOJM3a Ha IpuMepe
B3aMMOIPEBPAIIECHHUHN: TITI0OK03a TTOJIMCAXapHI.

Jemoncrpanuu. OKucieHue cnupra B anblaeruia. KauecTBeHHas peakuuss Ha MHOTOaTOMHBIE
cnupthl. Komnekuus «KaMeHHbIN yroyib 1 IpOAYKTHI €ro nepepaboTkuy». PacTBopumMocTh GeHoma B
BOJIE NpHU OOBIYHOM Temmeparype U Npu HarpeBaHuu. KauecTBeHHble peakuuu Ha (eHoi. Peakius
«cepedpsHOro 3epKajia» aJlbJEruA0B U TIH0K03bl. OKHUCICHNE albIErHI0B U IVIIOKO3bI B KUCIIOTHI €
nomomeio ruapokcuga meaud (II). IlomyueHwe YKCYCHO-3THIIOBOTO M YKCYCHO-M30aMUJIOBOTO
a¢upos. Komnekuus a¢pupnbix Macen. KauecTBeHHas peakuys Ha Kpaxmad.

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUATHI
JlabopaTopHusblie onbIThl. 6. CBolicTBa 3TMIIOBOrO cnupTa. 7. CBoiicTBa rimuepuHa. 8. CBoiicTBa
dbopmanbreruaa. 9. CporictBa ykcycHou kucioTsl. 10. CpoiictBa xupoB. 11. CpaBHEeHHE CBOWCTB

pPacTBOPOB MbLJIa M CTHpaIbHOTO noponika. 12. CpoiictBa rioko3sl. 13. CBoiicTBa Kpaxmana.

IIpenmerHbie pe3yJbTaThl 00yYeHHS:



e Ha3pIBaThb BAXKHEWILIKE KHCIOPOJOCOJEpXKAIIUEe OpPraHWYeCKHe BEIeCTBa: TJIIOKO3a,
caxapo3sa, KpaxMaJl, KJeT4aTKa, YKCyCHast KHCJI0Ta, KUPbI, MbLJIa;

e OOBSICHATH MOHATHE «(PYHKIIMOHATBHAS TPYIITIA.

e HA3BIBAaTh M3yUYEHHBIEC BEIICCTBA MO0 MEKIYHAPOIHON WM «TPUBHATHBHOM»HOMEHKIIATYPE;

e XapaKTepu3oBaTh CTPOCHUE M XHUMHUYECKHE CBOWCTBA M3YUYCHHBIX OPraHHMYECKHUX
COEIUHCHMI,

e OOBSACHSATH 32aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHUS;

e OMNpENENATh NPUHAMICKHOCTD K PA3JIMYHBIM KJIACCaM OPTaHUYECKUX COCAMHCHHH.

Tema 4. A3oTcoaep:kaiiue coeliHeHUs U UX HAX0KIeHUe B KUBOii nmpupojae ( 8 1).

Awmunbl. [Tonsitue 06 amunHax. [lomydeHue apoMaTuueckoro aMMHa - aHWJIMHA - U3 HUTPOOEH301a.
AHWIIMH Kak OpraHh4yeckoe OCHOBaHHUE. B3aumHoe BiHMSHHUE aTOMOB B MOJIEKYyJi€ aHWJIMHA!
oci1abJIeHUEe OCHOBHBIX CBOMCTB M B3aMMOJICHCTBHE C OpoMHOW Boaou. [IpuMeHeHHEe aHMIMHA HA
OCHOBE CBOMCTB.

AmMuHoOKucHOTHL. [lonmydyeHre aMUHOKHUCIOT M3 KapOOHOBBIX KHUCIOT W THAPOIU30M OEIKOB.
XVWMHUYECKHE CBOWMCTBA aAMHHOKHCIOT Kak  aM(OTEpHBIX  OpPraHWYECKHX  COCAMHCHHIA:
B3aMMOJICICTBHE CO IIeN0YaMH, KHUCIOTaMU U APYr € JApYyroM (peakius MOJUKOHICHCAIUN).
IlenTuanas cBsA3b M moMUNENTUIbL. [[puMEHEHNE aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benku. [lomyuenne GenkoB peaknueil MOTMKOHACHCAIIMM aMUHOKUCIOT. [lepBuuHasi, Bropu4Has u
TPEeTHYHAsA CTPYKTYpHI OeTKOB. XMMHYECKHE CBOMCTBA OEJIKOB: FOpPEHUE, ACHATYpAIHs, THAPOIHU3 H
[BETHBIE peaknuu. buoxmmuueckne (QyHKIuM OenkoB. ['eHeTHUeckass CBSI3b MEXAY KIACCaMH
oprannyeckux coeanHeHnil. HyknenHoBbie KuCIoThl. CHHTE3 HYKJICHHOBBIX KHCJIOT B KJIETKE U3
HykseoTH10B. O01muii maan crpoenust Hykineoruaa. CpasHenue crpoenus u ¢pynkiuit PHK u JIHK.
Ponp HYKJIEMHOBBIX KHMCIOT B XpaHEHHM U Iepenade HacleacTBeHHoW uH(opmaruu. [Tonarue o
OMOTEXHOJIOTHH ¥ TEHHON HHKCHEPHH.

JemoncTpaumnu. B3auMoaencTeue aMMHuaka U aHWIMHA C COJIIHOM KUCIIOTOM. Peakuys aHuinHa ¢
OpoMHO# BojoM. JlokazaTenbCTBO HANMMUYUS (PYHKIIMOHAIBHBIX TPYII B PACTBOPAX aMUHOKHCIIOT.
PactBopenue u ocaxknenue 6enkoB. L[BeTHBIE peakiuu OENKOB: KCAHTOMPOTEUHOBAsI U OUypeToBasl.
I'openune nTuubero nepa u mepctsiHo HUTH. Monens monekyinsl JIHK. Ilepexonpl: aTaHon aTHIEH
ATUJICHTIIUKOIb ATHIICHITHKOMAT Meau (I1); aTaHo sTaHampITaHOBasT KHCIIOTA.

IlepeyeHb KOHTPOJBLHBIX MEPONIPUATHI

Kontpoasnas paGora Ne 2 mno Teme «A30TO- M KHCIOPOJIOCOJEpKAIIUE OpraHu4YecKue
COETUHEHUS.

JlaGopaTopHbie onbIThI. 14. CBolicTBa OEJIKOB.
IIpakTnyeckas padora Nel. MnenTudukanus opraHn4eckux coeIMHEHHHN.
IIpenmeTrHble pe3yJbTaThl 00y4eHHS:

Ha3bIBaTh U3YYCHHBIC BCUICCTBA 110 MG)K}IYHapO)IHOI\/’I i ((TpI/IBPIaHBHOfI))HOMCHKHaType;



e XapaKkTepHU30BaTb CTPOCHUE M XHMHYECKHE CBOWCTBA M3YYEHHBIX OPraHMYECKHUX
COCIUHCHMIA,

o O6’b$ICH$ITb 3aBUCUMOCTH CBOfICTB BCIICCTB OT UX COCTaBa U CTpOCHI/ISI;

e  OMNpENENATh NPUHAMICKHOCTH K PA3TUYHBIM KJIACCaM OPTaHUYECKUX COSAMHEHUN;

e HCHOJB30BATh MPHUOOPETEHHBIC 3HAHUS W YMEHHUs O€30MacHOr0 OOpalleHHUs C TOPIOYUMH
BEIIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.

Tema 5. Xumus v ;Kku3Hb (44)

®epMeHThl. PepMEHTHI KaK OMOJIOTHYECKHE KaTaau3aTophl 0eKkoBOi mpupoasl. OcoOeHHOCTH
¢ynkunonupoBanus pepmMeHToB. Posib (hepMEHTOB B KU3HEACATEILHOCTH KHUBBIX OPTaHU3MOB H
HapOJIHOM XO35I1CTBE.

Burtamunnl. IloHsaTHe o0 BHUTaMHUHAX. HapymeHI/I;I, CBA3aHHBIC C BHTaAMHMHAMMH: aBHUTaAMHHO3BI,
TUIIOBUTAMHUHO3bI W THUIICPBUTAMHUHOS3BI. Buramua C xkak NpeaACTaBUTCIIb BOJOPACTBOPHUMBIX
BUTAMHHOB U BUTaMHH A Kak MpeACTAaBUTCIIb J XKUPOPACTBOPHUMBIX BUTAMUHOB.

FOpMOHI)I. HOH?ITI/IG (0] FOpMOHaX KaK FYMOpaJIBHI)IX pern?ITOan KHNUBHCACATCIIBHOCTU >XHWBBIX
opraHu3moB. MHCYJIMH W agpeHa]MH KakK MPEJCTaBUTEIU TOpMOHOB. [IpoduiakTuka caxapHOro
nuadera.

JlexapctBa. JlekapcTBeHHass xuMusi. AcnupuH. AHTHOMOTHKH W qucOakrtepmo3. Hapkormdeckue
BemecTBa. Hapkomanusi, 60pb0a ¢ Hell 1 mporrakTHKa.

JdemoncTpanun. Paznoxxenue nepokcuaa BOAOPOaa KaTala3on ChIPOTro Msica U ChIpOro KapToders.
Komneknus CMC, coaepxamux 3H3uMBL. HcnbiTanue cpenbl pactBopa CMC uHIUKATOPHOM
oymarou. Mmmoctpanuu ¢ ororpadusiMu KMBOTHBIX C PAa3IUYHBIMUA (OpMaMH aBUTaAaMHUHO30B.
Konnekuust BUTaMUHHBIX mpenaparoB. McmbITaHue cpelapl pacTBOpa acKOPOMHOBOW KHCIOTHI
UHAMKAaTOpHOW Oymaroil. McmbelTaHue anTeyHOro Inpernapara HMHCYJIMHa Ha Oenok. JlomarHss,
nabopaTtopHas U aBTOMOOHIIbHAS anTeuKa.

IIpenmerHble pe3yJbTaThl 00y4YeHHS:

e Ha3bplBaTh BEILIECTBA: TOPMOHBI, (EPMEHTbI, BUTAMUHBI, JIEKapCTBA MW JaBaTb MM
XapaKTEPUCTHUKY;

e HCHOJb30BATh IPHOOpPETEHHBIE 3HAHUS W YMEHHUsA Uil 0€e30MacHOro oOpalieHus C
TOKCHUYHBIMH BEHIECTBAMH.

Tema 6 UckyccTBeHHbIE M CHHTETHYECKHUE MOJMMepbI (2 1)

NckyccTBeHHble noauMepsl. [1oaydeHne HCKYCCTBEHHBIX MTOJIMMEPOB, KaK MPOIYKTOB XUMUYECKOU
MoauUKAIIMN TTPUPOTHOTO TOJIMMEPHOTO ChIphs. VCKycCTBEHHBIE BOJIOKHA (alleTaTHBIN IIIENIK,
BHUCKO3a) . UX CBOMCTBA U IPUMEHEHUE.

Cunrernueckue nonumepsl. [lonyyeHne CUHTETHUECKUX MOJIMMEPOB PEAKIUSAMU MOJUMEPU3ALNY U
noymkoHAeHcaui. CTpyKTypa TOJMMEpOB: JIMHEWHAas, pa3BETBICHHAas MW MPOCTPAHCTBEHHAS.
[IpenacraBuTeny CHHTETHYECKUX IUIACTMACC: TMOJMATHIICH HU3KOTO W BBICOKOTO JaBJICHHUS,
MOJIMIPONUIIEH U MOJUBUHUIXJIOpHA. CHUHTETHUECKUE BOJIOKHA: JIaBCaH, HUTPOH U KaIpPOH.



I[eMOHCTpaIII/II/I. KOJIJIGKI_[I/ISI IUIacTMacC M H3JICIUNA U3 HUX. KOJIJIGKLII/ISI HCKYCCTBCHHBIX U
CHHTCTHYCCKHX BOJIOKOH U PI3,I[CJ'IPII>1 n3 HuX. Pacmo3nHaBaHWe BOJIOKOH IO OTHOIICHHIO K
Harp€BaHnuO U XUMHUYCCKUM PCAKTUBAM.

IlepeyeHb KOHTPOJIBHBIX MEPONIPUATHI

JlaGopaTopusble onbIThl. 15. O3HakomiieHHe ¢ 00Opa3llaMy IJIACTMAcCC, BOJOKOH M Kay4yKOB.
IpakTnyeckas padora Ne 2. PacriozHaBaHuE MJIaCTMACC U BOJIOKOH.

Hpe}lMeTHbIe pe3yJabTaThbl oﬁyqem/m:

e Ha3pIBaTh BaKHEHUIIIHE HCKYCCTBCHHBIC BOJIOKHA, IIJIACTMACChl; CHUHTCTHYCCKHUC BOJIOKHA,
Kay4yKH, I1JIaCTMACCBhI.

e  OINpPENENATh IPUHAMIEKHOCTD BELIECTB K PA3IUYHBIM KJIACCAM OPTaHUYECKUX COCIUHEHUN;

e BBINOJHATh XMMHUYECKUH ODKCIEPUMEHT II0 PACHO3HABAHMIO BAXKHEMIIMX OPraHMYECKUX
BEILLECTB;

e HCHOJB30BaTh MPHOOPETEHHBIC 3HAHUS W YMEHHUS 0E€30MacHOr0 OOpamieHHsl C TOPIOYNMH
BEIIECTBaMH, J1a00OPaTOPHBIM 000pYyIOBAaHHUEM.

Conepxanue 11 kiaacc.
Temal. [lepuoanueckuii 3aK0H U CTpoeHUe aToMa (6 4acoB)

Ocnogubie ceedenusi 0 cmpoeHuu amomd. S1npo: IpOTOHbI U HEUTPOHBI. M30TOmNbI. DNEKTPOHBI.
DOnekTpoHHas 000J0uka. DHEpreTHUecKuidi ypoBeHb. (OCOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX
000J109€K aTOMOB 3JIEMEHTOB 4-TO U 5-TO Tepuo0B nepuoanueckoit cucremsl . 1. MenpaeneeBa
(mepexoaHbIX dneMeHTOB). [loHsaTre 06 opOuTansx. s- U p-opoutanu. DNeKTPOHHbIE KOHPUTYpALIUU
aTOMOB XMMHNYECKHUX JJIEMCHTOB.

Ilepuoouuecxuii 3axon [.U. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpeitue [. W.
MeHieneeBbIM IIEpUOANYECKOro 3akoHa. [lepuogudeckas cucrtema xuMmudeckux iemeHTtos JI. U.
MenpneneeBa - rpaduueckoe OTOOpakK€HHE MNEpUOJUYECKOro 3akoHa. PU3NYEeCKUid CMBICI
MOPSIIKOBOTO HOMEpPA 3JIEMEHTa, HOMEpa IIepuoJla U HOMepa Ipymnnbl. BalleHTHBIE 3JEKTPOHBI.
[TpryrHBI HM3MEHEHHsI CBOMCTB SJIEMEHTOB B IEpUOAaX M TIpynmnax (IVIaBHBIX IOATPYIIaXx).
[Tonoxenne BOAOpPOAA B MEPUOAUYECKON cHCTeMe. 3HA4Y€HUE MEpPUOJUYECKOTO 3aKOHAa U
MEPUOJUYECKON CHUCTEMBI XUMHUYeCKUX dieMeHTOB [I. M. Menneneesa nus pa3BuTHs HAyKu U
ITOHUMAaHUs XUMUYECKON KapTHUHBI MHpa.
JNemoncrpanuu. Paznuunble (GOpMBI NMEPHOANYECKONH CUCTEMBI XUMHUYECKUX 3iemeHToB J[. .
Menneneesa.

IlepeyeHb KOHTPOJILHBIX MEPONIPUATHIA

Jladoparopubiii  onbiT. 1. KoHCTpyMpoBaHWE TEPUOIUYECKON TaOMHMIBI AJIEMEHTOB C
HCIIOJIb30BAHUEM KAPTOYEK.

IIpeaMeTHbIE pe3yJbTATHI 00yUeHMSI:



e OOBSCHATH OCHOBHBIC XUMHUECKHE ITOHITHUS,

e (GOpMYIMPOBATh M IIOHUMATH CYTh TIepHoanueckoro 3akoHa JI.M1.Menneneena;
e  OIpENENATh 3apsi] UOHA;

e  XapaKTEPHU30BATh JIEMEHTHI MaJIbIX MEPHUOJIOB MO UX MOJI0keHUI0 B [ICXD.

Tema 2. CtpoeHnue BemecTna (23 4acos)

Honnaa  xumuueckas ceazv. Karnonsl u  aHuonsl. Kinaccudukanums uoHOB.  MoHHBIE
KpUcCTaJIMueckue pemeTkd. CBONCTBA BEIIECTB C 3TUM THUIOM KPUCTAIUIMYECKHUX PELIETOK.
Kosanenmnas xumuueckas c643b. ODINEKTPOOTpULATENBHOCTh. [lossApHas U HenossspHas
KOBaJICHTHBIE CBS3H. Jlumoiib. [1oasipHOCTE CBSI3U U MOJIIPHOCTD MOJIEKY Ibl. OOMEHHBIN 1 TOHOPHO-
aKLENTOPHbIM MeXaHU3Mbl O00pa30BaHUsA KOBAJEHTHOM CBsA3U. MOoJeKyasipHble M aTOMHBbIE
KpUCTaJlIMuyeckue pemeTku. CBONCTBAa BELIECTB € 3TUMU THUIIAMU KPUCTAUIMYECKUX DPELIETOK.
Memannuueckaa xumuueckas ceazpb. OCOOEHHOCTH CTPOEHMsI aTOMOB METAJUIOB. MeTajuinuyeckas
XUMHUYECKasl CBSI3b U METAJUIMUYECKasl KpUcTajinyeckas pemerka. CBONWCTBa BELIECTB C 3TUM TUIIOM
CBSI3H.

Booopoonas xumuueckas céazvb. MexMONEKyIsipHas U BHYTPUMOJIEKYJISIpPHAs BOJOPOJHAs CBS3b.
3Ha4yeHue BOJOPOJHOM CBSI3U /ISl OpraHU3aluu CTPYKTYp OHOIOINMEPOB.

HO]luMepbl. IInacTmaccer: TCPMOINIACTBI MW PCAKTOIUIACTBI, UX MNPCACTABUTCIIM W MNPUMCHCHHEC.
Bomnokna: IIpUPOAHBIC (paCTI/ITeJ'IBHBIe n )I(I/IBOTHBIG) n XHMHYCCKHC (I/ICKYCCTBCHHBIG u
CI/IHTGTI/IIIGCKI/IC), HX IPCACTABUTCIIN U IPUMCHCHUC.

T'azo0b6pasnoe cocmosanue sewjecmea. Tpu arperatHbIX COCTOSHHS BOJbL. OCOOEHHOCTH CTPOCHHS
ra3oB. MouspHblii 00beM razoo0pa3HbIX BemiecTB. [IpuMepsl ra3000pa3HBIX MPUPOJIHBIX CMECE:
BO31YX, IMPUPOAHBIA ra3. 3arps3HeHne atMocqepsl (KUCIOTHBIE IOXIW, MAPHUKOBBIA 3P QEKT) u
6opbrba ¢ HuM. [IpeacraBuTenu razooOpa3HbIX BEIIECTB: BOJOPOA, KUCIOPOJ, YIJIEKUCIBIA Tas,
aMMuak, 3TuiieH. Mx noiaydyenue, coOupaHue U pacrio3HaBaHuUe.

Kuokoe cocmosanue eewyecmesa. Bona. Ilotpebienne Boasl B ObITY U Ha Ipou3BoACTBe. JKecTkocTh
BOJIbI U CIIOCOOBI €€ ycTpaHeHUsl. MUHepaIbHbIE BOJIbI, UX UCIOJIb30BAHUE B CTOJIOBBIX M JICUEOHBIX
nensix. JKuikue KpucTaiibl U UX IPUMEHEHHUE.

Teepooe cocmosinue eeujecmea. AMOp(QHbIE TBEp/Ible BELIECTBA B IPUPOJIE U B )KU3HU YEIOBEKa, UX
3Ha4YeHUE U NIpUMeHeHHe. Kpucranimueckoe CTpOeHUE BELECTBA.

Jucnepcuvie cucmemsi. Tlonarue o aucnepcHbIx cuctemax. [lucnepcHas ¢dasza u aucriepcUOHHAs
cpena. Kiaccudukanms AUCIEPCHBIX CHCTEM B 3aBUCUMOCTH OT arperaTHoro COCTOSHUS
JUCTIEPCHOM Cpellbl M AUCTIepCHOHHON (pa3bl. ['pyboancrniepcHbIe CHCTEMBI: AMYIIbCHH, CYCIICH3UH,
a’3p0o30JI1.

ToHKOAMCTIEPCHBIE CUCTEMBI: T€ITH U 30J1H.

Cocmas eewecmea u cmecei. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH
MOCTOSTHCTBA cocTaBa BeulecTB. [loHATHE «0Ms» U €e pa3HOBUIHOCTU: MaccoBasi (J0JIsl 3JIEMEHTOB
B COEJUHEHUH, J0JII KOMIIOHEHTa B CMECHU - JIOJSl MPUMECEH, J0Ji1 pacCTBOPEHHOTO BEIECTBA B
pactBope) u o0beMHas. [{oJis BbIX0Oa MPOIYKTa peakluu OT TEOPETUUECKH BOZMOKHOTO.

JeMoHcTpanuu. Mojens KpUCTAIUTMYECKON pemeTky xjopuaa Hatpus. OOpasisl MUHEpAJIOB C
MOHHOW KPUCTAJUIMYECKOW PELIETKOW: KaJbLMUTA, TaJuTa. MOJAenu KPUCTALIMYECKUX PELIETOK



«cyxoro JpJay (WiaM mona), anmasa, rpaputa (wim kBapua). Moaens monekynsl JTHK. O6pasisi
IacTMacc (dbenonodopmanbaeruaHbIe, MOJINypETaH, MOJIMATUJIEH, TTOJTUTIPOTTHJIEH,
NOJUBUHUIXJIOPUI) U U3Aenus u3 Hux. OOpas3ipl BOJOKOH (IIEPCTh, HIETK, alleTaTHOE BOJIOKHO,
KalpoH, JIaBCaH, HEWIOH) W u3aenus u3 HuX. OOpa3ipl HEOpPraHWYecKHX MOJIMMEpPOB (cepa
IUTACTHYECKAs, KBapl, OKCHJ aJIOMHHHUSA, MPUPOIHBIC aTIOMOCHUIHMKATHI). MOJElb MOJISPHOTO
oObema ra3oB. Tpu arperatHbIXx coOCTOSHUS BOJbl. OOpaslbl HakumM B YallHUKE U TpyOax
HEHTPAJILHOTO OTOIIeHUs. JKECTKOCTh BOJABI M CHOCOOBI ee ycTpaHeHHs. [IpuOopbl Ha >KHUIKUX
kpuctayax. O6pasibl pa3InYHbIX IUCIEPCHBIX CUCTEM: IMYJIbCHI, CyCIIeH3Ul, a3p0o30Jeil, renei u
3osei. Koarymsanusi.

IlepeyeHb KOHTPOJIBHBIX MEPONIPUATHI
KonTpoubnas padora Ne 1 no teme «CTpoeHHE BELIECTBA.

JlabopaTopHble onbIThL. 2. OnpeneneHue TUIa KPUCTAUIMYECKON PEIIETKU BEIECTBA U OMUCAHHE
ero cBoictB. 3. O3HaKOMJIEHHE C KOJUIEKIMEH IMOJIMMEPOB: IJIACTMAcC W BOJIOKOH W M3JENUs U3
Hux. 4. VMcnbiTaHue BOABI HAa KECTKOCTh. YCTpaHEHHUE KECTKOCTU BOJAbL. 5. O3HAKOMIICHHE C
MUHEpaTbHBIMH BoaMu. 6. O3HaKOMIIEHUE C JUCTIEPCHBIMUA CHCTEMAaMH.

IIpakTnyeckas padora Nel. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.
IIpenmeTHble pe3yJbTaThl 00yYeHHs:

® [UCIOJIb30BaTh IIOHATHSA: BELIECTBA MOJIEKYJISPHOIO M HE MOJEKYJISIPHOIO CTPOCHMS;
CQUIOTPONUSY, «U30MEPHS», «TOMOJIOTHUS», «PACTBOPBIY, «IJIEKTPOIUTHIY,;

e OO0BSICHATH 3aBUCUMOCTb CBOMCTB BEILLIECTB OT UX COCTABA;

®  XapakTepHU30BaATh YHCTHIE BELIECTBA U CMECH;

® ICMOJNIB30BaTh NPUOOpPETEHHBbIC 3HAHHWS W YMEHHsS B MPAKTUYECKOW MAEATeTbHOCTH H
ITOBCETHEBHOM KU3HU JUJIS1 IPUTOTOBJIEHUS PaCTBOPOB 33JaHHONW KOHLEHTPALIUH;

® [0Jb30BaThCsl JITAOOPATOPHOM MOCYAOH; YETKO W MPAaBWJIBHO BBINOJHATh XUMHYECKHUH
DKCIIEPUMEHT.

Tema 3. Xumnueckue peaxkuuu (19 yacon)

Peaxyuu, uodywue 6e3 usmenenuss cocmaea eewjecms. AJNJIOTPONUS U AIOTPOIHbIE
BUJOoU3MEHEeHMs. [IpuyuHBI amIoTponuu Ha NpuMepe MOAU(UKALUNA KHCIOpOJAa, Yriepoaa H
dochopa. O30H, ero 6uonornveckas posb. FM3omeps! 1 nzomepus.

Peaxyuu, uoywue c usmenenue cocmasa eewecmea. Peakuuum COEIUHEHUS, Pa3JIOKECHUS,
3aMenieHus] W OoOMEeHa B HEOpraHMYecKO U opraHudeckod xumuu. Peakuuu 5K30- H#
sHJI0TepMHUYeckre. TernoBoil A(PQPeKT XMMHUYECKOH peakiMu U TEePMOXUMHUYECKHE YpaBHEHHS.
Peaknuy ropenusi, Kak 4aCTHBIN CiIy4all 9K30TE€PMUYECKUX PEAKIIUN.

Cropocmb  xumuueckou peakyuu. 3aBUCUMOCTb CKOPOCTHM XUMHYECKOM PEAKIMU OT HPUPOIbLI
pearupyroumx BEeIECTB, KOHIIEHTPAIMH, TEMIIEPATYPHI, IJIOLIAJAN TOBEPXHOCTH CONPUKOCHOBEHMUS
U Katanuzaropa. Peakuumm romo- u rereporeHHble. [loHsTe o Karaau3e M KaTajau3aropax.
depMeHTHI Kak OMOJIOTHUECKUE KaTaau3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHHUS.



Obpamumocms  xumuyeckux peaxyuti. HeoOpatumble W o0OpaTHMble XUMHYECKHE PEAKIIUU.
CocTosiHIEe XUMHYECKOTO PaBHOBECHUS JUISI OOPATUMBIX XUMHUECKUX peakiuii. CriocoObl cMEIIeHus
XUMHUYECKOTO PpABHOBECHS Ha MpUMEpe CHHTe3a ammuaka. [loHATHEe 00 OCHOBHBIX HAyYHBIX
NPUHIUITAX POU3BOCTBA HA TPUMEPE CHHTE3a aMMHAaKa WIIH CEPHOU KHCIIOTHI.

Ponv 600v1 6 xumuueckou peaxyuu. VicTuHHBIE pacTBOpbl. PacTBOpUMOCTh U Kiaccu(UKaIUsL
BEIIECTB 0 3TOMY MNPHU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPHMMBIE M HEPACTBOPUMBIE BEIIECTBA.
DJIEKTPOIUTHI U HEIJIEKTPOJIUTHI. DJNEKTPOJIUTHYECKasd Auccouranus. Kuciaorsl, OCHOBaHUS U COJIU
C TOYKHA 3PEHUA TEOPUU DJIEKTPOJUTUYECKOM AUCCOUMALMU. XHUMHYECKHE CBOMCTBA BOJBI;
B3aMMOJICICTBHE C METAJIIaMH, OCHOBHBIMHU U KHCIOTHBIMU OKCHJAAMHU, pa3joKeHHe U o0pa3oBaHUe
KPHUCTAJUIOrMApaToB. Peakuuu ruiparaiiii B OPraHu4eCcKOr XUMHUH.

Tuoponus opeanuueckux u Heopeanuueckux coeourenuti. HeoOpatumerii ruaponu3. OOpaTuMbIit
rUAponu3 cojeil. ['maponus3 opraHMYecKUX COEIMHEHUH U ero MpPaKTHYeCKOe 3HaueHUe i
MOJIYYSHHUS] THUAPOIU3HOTO CIHUpPTAa U MbUIA. buonornueckas poib THAPOIH3a B IUIACTHYECKOM M
SHEPreTU4ecKOM OOMEHE BEIIECTB U YHEPTHH B KIIETKE.

OxucaumenbHo—80CCMAaAHO8UMEIbHbLE peaxkyuu. CreleHb OKHCIICHUS. OHpeI[eJICHI/Ie CTCIICHU
OKHUCJICHUA II0 Q)opMyne coenunenus. [lonsartue 00 OKHCIMTEILHO-BOCCTAHOBUTEIbHBIX pCaKIuigx.
OxucieHne u BOCCTAaHOBJICHHUEC, OKHCIINTECIIb U BOCCTAHOBUTCIIb.

9ﬂ€Kﬂ’lp0]Zu3. 3JIGKTpOJII/I3 KaKk OKHCJIUTCIbHO-BOCCTAaHOBUTEILHBIN mnmpounecc. 9H€KTpOJIH3
paciyiaBOB U PaCTBOPOB Ha IIPHUMECPEC XJIOpHUJa HATPHUA. HpaKTI/I‘IeCKOC INPUMCHCHHC JJICKTPOJIM3a.
3JI€KTpOJII/ITI/I‘IeCKOC IMOJIy4YCHHUEC AJIIOMHUHUA.

HMemoncTpanun. [IpeBpamenne kpacHoro ¢ocdopa B Oenbiii. O3oHaTOop. Moaenu MoJeKyn H-
OyraHa M wn300yTaHa. 3aBUCHUMOCTb CKOPOCTH pEaKIMHU OT IPHUPOJBl BEIIECTB Ha NpuMepe
B3aMMOJICHCTBHUSL PACTBOPOB PA3IUYHBIX KHUCJIOT OJIMHAKOBON KOHIIEHTpPAIMM C OJWHAKOBBIMU
rpaHyjJaMH IIMHKAa M B3aUMOJECHCTBUS OJAMHAKOBBIX KYCOUKOB pa3HBbIX METAJUIOB (MarHusi, IUHKA,
JKeneza) C COJSTHOW KucioToi. B3ammonelicTBue pacTBOPOB CEpHOMl KHUCIOTHI C PacTBOpPaMH
THOCYNb(haTa HATpUs pPA3IUYHOM KOHIEHTpPAUUMH M Temreparypbl. MoJenp KHUISIIEro CIos.
Pasnoxxenne nepokcuaa BOAOpoOJa ¢ MOMOIIbIO KaTanu3aropa (okcunaa mapranna (IV)) u xaranassl
CBIPOTrO Msica U cblporo kaprodens. [IpuMepbl HEOOpaTUMBIX peakluil, HIYIIMX ¢ 00pa30BaHUEM
ocajika, Ta3a Wik Bojbl. BzaumoneiictBue nutus u HaTpus ¢ Bogoi. [lomyuenue oxcuna dochopa
(V) u pacTtBopeHue €ro B BOjJ€; HUCHbITAHWE IMOJIYYEHHOro pacTBopa JakMmycoM. OOpasibl
KpucTaJioruapaToB. lcnbplTaHue pacTBOPOB DSJEKTPOJIUTOB U HEDJIEKTPOJIUTOB Ha IpEAMET
JUCCOLMALMU. 3aBUCUMOCTh CTENEHHM AJIEKTPOJIMTUYECKON IUCCOLUALMN YKCYCHOM KHCIIOTBI OT
paszbasiienus pactBopa. ['unponus xkapobuna kanpius. ['uaponus kapOOHATOB MICTIOYHBIX METaJUIOB
u HutpatoB 1mHKa win cBuHua (II). ITlomydenume wbuia. Ilpocreiinme OKHUCIUTENBHO-
BOCCTAHOBUTENIbHbBIE PEAKINH; B3aUMOJEHCTBHE IIMHKA C COJISTHOM KUCIIOTOW U Keje3a C pacTBOPOM
cynbara memu (II). Mogenp anmexkTponusepa. Monens SIEKTPOJM3HON BaHHBI ISl TIOJYYCHHS
AIFOMUHUS.

IlepeyeHb KOHTPOJILHBIX MEPONPUATHI

JlaGopaTtopHble onbIThI. 7. Peakius 3aMeeHns: MEIU KEIE30M B pACTBOPE MEJHOTO Kymopoca. 8.
Peakuuu, naymue c oOpazoBaHueM ocaika, raza u Bojbl. 9. [lomyueHne Kuciopoaa pa3nokeHueM
MEePOKCHIa BOJIOPO/Ia ¢ ToMoIbio okcuaa maprania (IV) u karanassl ceiporo kaptodens. 10.
[TonyyeHnue BoAOpO1a B3aUMOACHCTBUEM KUCIIOTHI ¢ UMHKOM. 11. Paznuunble cinyyau ruaponnsa
coneil.



IIpenmeTHble pe3yJbTaThl 00yYeHHS:

e OOBSCHATH NOHATUA: <QJIEKTPOIMTUYECKAS IUCCOLMALUDY, «TEOPHUsl AIEKTPOIUTUYECKOU
JUCCOLMALUNY, «OKUCIUTENb», «BOCCTAHOBUTEINIbY, «OKHUCICHHUE», «BOCCTAHOBIICHHEY,
«CKOPOCTb XUMUYECKON PEAKLIUNY, «KATAIN3», «(XUMUYECKOE PABHOBECHE.

e OIpElNeNATh 3apsA] MOHA; XapakTep Cpeapl B BOAHBIX pPAacTBOpax HEOPTaHUYECKUX
COCIMHECHUH;

e OOBACHATH 3aBHCHUMOCTb CKOPOCTH XMMMYECKOM pPEaKIHMU U MOJOXKEHHUS XUMHUYECKOTO
pPaBHOBECHSI OT PAa3JIMYHBIX (PaKTOPOB;

e II0JIb30BAaThCs JIAOOPATOPHOW MOCYIOW; YETKO M IPABMIBHO BBINOJHATh XUMHYECKHH
JKCIIEPUMEHT.

Tema 4. BemecTBa u ux cBoiicra (20 yacoB)

Memanner. B3aumopeiicTBHe METAUIOB C HEMeTallaMu  (XJIOpOM, CEpOd U KHUCIOPOJOM).
B3aumojeiicTBuE 1IETOYHBIX U IIE€I0YHO3EMEIbHBIX METAJIJIOB C BOAOW. DIEKTPOXUMHUECKUN Pt
HalpsOKEHUM MeTauioB. B3aumonelcTBMe METauIOB C  pacTBOpAMHU  KHUCIOT M COJIEH.
AmomuHoTtepmusi. BsaumopeiictBue Hartpus ¢ 3TaHoiaoM U (eHonoM. Koppo3us meramios.
[ToHsiTHE 0 XUMUYECKOU U DIEKTPOXUMHUYECKOU KOPpo3uu MeTauioB. CrocoObl 3alUThl METAIIJIOB
OT KOPpPO3HUH.

Hememannvi.  CpaBHUTENbHAasT  XapaKTEpUCTHKA TaJOr€HOB Kak  Haubosee  TUIIHYHBIX
npefcraBuTeniell  HemeranmaoB. OKHUCIMTENbHbIE CBOIMCTBA HEMETAJUIOB (B3auMoJeHcTBUE C
MeTaJlJIaMH ¥ BOJ0poAoM). BoccTaHoBUTENbHBIE CBOMCTBA HEMETAJIOB (B3aUMOJIEHCTBUE C OoJee
3JIEKTPOOTPULIATEILHBIMUA HEMETAIJIAMU U CJIO’KHBIMHU BEILIECTBAMU-OKUCIUTEIIMHU).

Kucnomer nHeopranmueckue u oprannyeckue. Kmaccudukamust KucmoT. XUMHUYECKHE CBONCTBA
KHCJIOT: B3aMMOJICUCTBHE C METaJUIaMH, OKCHJIaMH METaJUIOB, THAPOKCHIAMH METAJIJIOB, COJSIMHU,
cuptamu (peakuusi srepudukanun). OcoOble cBOWCTBA a30THOW M KOHIICHTPUPOBAHHOM CEpHOM
KHUCIIOTBI.

Ocnosanusa Heopzanuueckue u opeanuyeckue. OCHOBaHUSA, UX Kiaccudukauus. XUMHUECKUE
CBOMCTBA OCHOBAHMI: B3aUMOJCHCTBHE C KHUCIOTAMH, KHMCIOTHBIMH OKCHUJIAMH U COJISIMU.
Pa3noxenue HepaCTBOPUMBIX OCHOBAHMIA.

Conu. Knaccupukanust coneid: cpeiHue, KUCIbIE M OCHOBHBbIE. XUMHMUYECKHE CBOWCTBa COJIEH:
B3aWMOJICHCTBHE C KUCIIOTaMH, IIEJIOYaMH, METAJUIaMHA W COJsIMH. [IpencraBurenu cojed u MX
3HaYeHue. XJIOpua HaTpus, KapOoHaT Kanblusd, pocdar Kaablys (CpeJHUE COHN); THAPOKAPOOHATHI
HaTpUs U aMMOHHS (KHcible coiM); runpokcokapoonatr menu (II) - mamaxut (OCHOBHAsI COJIb).
KadecTBeHHBIE peaklMu Ha XJIOpUA-, Cyabdar-, U KapOOHAT-aHMOHBI, KATHOH aMMOHUS, KaTHOHBI
xenesa (I1) u (I1I).

I'enemuueckas c6:3b MedHCOY KAACCAMU HEOP2AHUYECKUX U opeanudeckux coedunenuii. Ilonarue o
TEHETUYECKON CBSI3M M TEHETHMYECKUX psaax. ['eHermyecknid psp metaa. ['eHeTHdeckuid psn
HemeTtaia. OCOOEHHOCTH T'€HETHYECKOTO Psijia B OPraHMUeCKOM XUMHUU.

HMemouncrpanuu. Komnekius 00pa3ioB MeTawioB. B3auMopeiicTBiue HaTpUsi U CYpbMBI C XJIOPOM,
kenme3a ¢ cepod. [opeHwme wmarHusg W adlOMUHUAS B Kucloponae. B3ammoneiicTtBhue
HIEJIOYHO3EMEIBHBIX METAJUIOB C BOJOW. B3aumojelicTBue HATpUsl ¢ ATAHOJIOM, IIMHKA C YKCYCHOM



KHUCIOTON. AmoMHuHOTEpMUs. B3aumozneilcTBue Menyu ¢ KOHLEHTPUPOBAHHOM a30THOM KHUCIOTOM.
Pe3ynbpTaThl KOppO3UK METAIUIOB B 3aBUCUMOCTH OT YCJIOBHMH ee nmpoTtekanus. Komekuus oOpas3nos
HEMETaIIOB. B3anmojeiicTBie XJIOpHOK BOJBI ¢ pacTBOpoM Opommna (noauaa) kamus. Kommekmnus
IOPUPOJHBIX OPraHWYECKUX KHUCIOT. Pa30aBiieHue KOHLUEHTPUPOBAHHOM CEpPHON KHUCIOTHI.
B3anMonencTeue KOHLIGHTPUPOBAHHOM CEPHOM KHUCIIOTBI C C€axapoM, LEJUII0JIO30M U MENBIO.
OOpa3upl NPUPOAHBIX MUHEPAJIOB, COAEPKAIIMX XJIOPUZ HaTpus, KapOoHaT KanbLus, (ocdar
Kanplug W Tuapokcokapbonar wmean (II). OOpasmpl MUIIEBBIX MPOIYKTOB, COJCPKAIIUX
IHJIPOKapOOHATHl HATPUSI U AMMOHHUS, UX CIIOCOOHOCTb K Pa3JIOKEHMIO IPU HarpeBaHuu. [ ameHue
coJibl ykcycoM. KauecTBeHHbIE peaKkIlMi HAa KATUOHBI U aHUOHBI.

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUATHI
KonTpoubsnas padora Ne 2 no teme «BemiecTBa u Ux CBOMCTBay.

JlabopaTopHusblie onbIThl. 12. McnplTaHue pacTBOPOB KHUCIOT, OCHOBAaHUHI U COJIEH MHAMKATOpPaMHU.
13. BzaumoneiicTBHE COJSHOM KHCJIOTHI M PAacTBOpa YKCYCHOM KHCJIOTBHI C MeTajuiamu. 14.
B3aumoaeicTBUE COJIIHOM KHUCJIOTBI M pacTBOpa YKCYCHOW KHCIOTBI C OCHOBaHUSAMHU. 15.
B3aumoneiicTBue COJIIHON KHUCIOTBHI U pacTBOpa YKCYCHOW KHUCIOTHI ¢ coisiMu. 16. [lonmyuenue u
CBOICTBA HEPAaCTBOPUMBIX OCHOBaHUM. 17. ['MIpoan3 XJIOpUIOB U alETaTOB IIEJIOYHBIX METAIIOB.
18. O3HakoMIIEHHE C KOJUIEKLMSMU: a) METAJUIOB; 0) HEMETa/IOB; B) KUCIOT; I') OCHOBAaHUM; 1)
MHUHEpaJIOB U OMOJIOIMYECKUX MAaTEPUAIOB, COAEPIKAIIMX HEKOTOPBIE COJIH.

IIpakTuyeckas paGora Ne2. PemieHue -SKCIEPUMEHTANBHBIX 33Ja4 Ha HJICHTU(DUKALIUIO
OPTraHWYECKUX U HEOPTaHUYECKUX COCTUHECHUM.

IIpeaMeTHbIE pe3yJbTAThI 00yUeHMUSI:

e  OOBSICHATH XUMHYECKHE CBOMCTBA: KUCIIOT, EI0YeH, CONel, METaJJIOB U UX CIUJIaBOB.

e  HAa3bIBAaTh M3YYCHHBIE BEIIECTBAIIO TPUBUAIBHOW» WM MEXKIYHAPOAHON HOMEHKIATYpE;
e ONIpPEAENATh NPUHAMICKHOCTh BELIECTB K PA3JIMUYHBIM KJIaCCaM;

e OOBSCHSATH 3aBUCUMOCTb CBOMCTB BEIIIECTB OT UX COCTABa U CTPOCHHUS;

e BBINOJHATh XMMUYECKUN DKCIIEPUMEHT.

TemaTnuyeckoe IIAHUPOBAHME.
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1. | Beenenue 1
2. | Tema 1. Teopust cTpOE€HHSI OPrAaHUYECKUX COCTUHEHUN. 6
3. | Tema 2. YrneBogopoasl U IPUPOJHBIE HCTOYHUKH. 27 5 3 1
4 Tema 3. Kucnopoacoaepskamime opraHi4ecKue 20 8 3
" | coeagHEHUs U UX MPUPOJIHBIE UICTOYHUKHI




Tema 4. A3oTcoaeprkailire OpraHuuecKue COSTMHEHUS U

> VX HAaXO0KJICHUE B JKUBOU PUPOJIE. 8 !
6. | Tema 5. XuMusl U *KU3Hb. 4
7. | Tema 6. ICKyCCTBEHHBIE M CUHTETHYECKUE MOJUMEPHI. 2 1
Bcero: 68 15 7
11 kaace
1. | Tema 1. [lepuoauyeckuil 3aKOH ¥ CTPOEHUE aTOMa 6 1 1
2. | Tema 2. CtpoeHue BenecTna. 23 5 2
3. | Tema 3. XumMudeckue peakiivm. 19 5 3
4. | Tema 4. BemnectBa 1 UX CBOWCTBA. 20 7 3
Bcero: 68 18 9




