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1.

YMK

1. TlosicHUTe/IbHASA 3aMHCKa
Pabouas mporpamMma pa3paboTaHa B COOTBETCTBUU C HOPMaTUBHBIMH [JOKYMEHTAMHU:
@enepanbHblii 3akoH OoT 29 gekabpssi 2012 roga Ne 273 — ®3 «O6 obpa3oBaHuM B
Poccutickoii @egepariiyn» (C U3MeHeHUsIMU).

[Tprka3 Munobpa3oBanusi P® ot 5 mapta 2004r. Ne 1089 «O6 yTBepxkaeHNA (heeparbHOTO
KOMIIOHEHTa TOCYJapCTBeHHbIX 00pa30BaTe/bHBIX CTaHAApPTOB HAua/JbHOTO  OOIIero,
OCHOBHOTO 00I1lero W cpezfHero (IOJIHOTO) oOIiero obpa3oBaHUs» (C W3MEHEHUsSIMA U
JIOTIOJIHEHUSIMM )

ITporpamMma Kypca xumuH s 8-11 KimaccoB obirjeo6pa3oBaTebHBIX yupexkaeHuid. ITporpamma
Kypca xumun 17151 10-11 kmaccoB obiieo6pa3oBatesibHbIX yupeXkeHuit ( 6a30BbIi ypOBEHb)
/0.C.I'abpuensx — M.: JIpoda, 2010,

YueOHUK:

O.C.T'abpuensiH. Xumus. 10 kacc. ba3oBbIii ypoBeHb:yueOH. fyisi 0011je00pa3oBaTeTbHBIX
yupexxzaenuit/O.C. I'abpuensH, I'.T". JIeicoa_M.: [Ipoda, 2014

O.C.T'abpuensH. Xumus. 11 kmacc. ba3oBbiii ypoBeHb: yueOH. 115 001ie06pa3oBaTe/ibHbIX
yupexxzaenuit/O.C. I'abpuensH, I'.T". JIeicoa_M.: [Ipoda, 2014

V3yyeHre XMMHUU B CTaplley IIKO/e HaNpBJ/IeHO Ha JOCTWKeHNe CelyIoUX Ie/em:

>

>

OcBoeHue cucTeMbl 3HAaHMH O (yHJAMeHTa/bHBIX 3aKOHAX, TeOpUsX, (paKTax XUMUH,
HE0OXOIUMBIX [I/Isl TOHUMaHUSIHAyYHOW KapTUHBI MUPA.

OBnajeHue yMeHMsIMM XapaKTepHU30BaTb Bell[eCTBa, MaTepuaibl U XUMUUECKHe peakLUH,
BBITIO/THATL  J1abOpaTOpHbIE SKCIIEPUMEHTBI, TIPOM3BOJUTH pacyeThl 10 XUMHUYECKUM
(hopMynaMm ¥ ypaBHEHUSIM, OCYLLECTBJATh MOUCK XUMUUYECKOW MH(GOpMaLMU U OLIeHUBaTh ee
[IOCTOBEPHOCTh, OPUEHTUPOBATHCS ¥ TMHUMATh PEIIIeHUs B TPOO/IEMHBIX CUTYaIHsIX.
Pa3BuTHe T0O3HABTE/IbHBIX WHTEPECOB, UHTE/IJIEKTYaJIbHbIX U TBOPUECKHX CIIOCOOHOCTel B
ripoliecce W3y4yeHusi XUMUUeCKOW HayKHW U ee BKJIaJia B TeXHUUECKUH TIPOrpecc LUBUIU3al[UU
Y TIDOTUBOPEUMBLIX MyTeM pa3BUTUS UJiel, TeOpPUl Y KOHLIeNLWMA COBPEMEHHOU XUMUMU.
Bocniuranue yOe>XIeHHOCTUB TOM, UTO — XWMHSI MOI[HBbI WHCTPYMEHT BO3ZEHCTBUS Ha
OKpY>Kalolllyl0 Cpe/ly, U UyBCTBA OTBETCTBEHHOCTH3a MpPUMEHEeHWe MOJyUYeHHbIX 3HaHUU U
YMeHUH.

IIpuMeHeHHe TIOTYYeHHBIX 3HAHWM U yMeHUMN [jisi 6e301acHOCTH paboThl C BelleCTBaMH B
nabopaTopuu, OBITY M Ha TIPOM3BO/ICTBE, PEIIeHUs MPAKTUUKECKUX 3a/lau B MMOBCEJIHEBHOMN
JKW3HH, TIpeAyIpe)KJeHus sIB/IeHUM, HaHOCSLIMX BpeJ 370DPOBbI0 Ue/I0BeKa, OKpY’Karolei
cpezie, TIpOBeZieHUs] MCCIe[OBaTeNbCKUX paboT, coHaTenbHOro BbiOOpa mpodeccu,
CBSI3aHHOM C XUMUE.

OCHOBHBIMU ITPOOIEMaMH XUMUH SIBJISIIOTCS] U3yUeHe CTPOeHHs M COCTaBa BeIleCTs,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHS], KOHCTPYUPOBaHHE BEILeCTB C 3aJ,aHHBIMU
CBOMCTBaMH, UCC/IeJl0OBaHUE 3aKOHOMEPHOCTeU XMMUUeCKUX MpeBpalleHu U MyTen
yrpas/ieHusi UMHU B Lie/IsIX M10/1y4eHus] BelecTB, MaTepuaaoB U SHEPrUH.

B cootBeTcTBUM ¢ aBTOpCKO# nporpammoii O.C. T'abpuesisiHa u3yueHue Kypca Xxumuu B 10-
11 kacce MOXKeT OCYIIIeCTBISTbCS Kak B 00béMe 1 waca B HeZiestto (34 yaca B rofi), Tak U B
00béme 2 yacoB B Hegestto (68 uacoB B rog). laHHast paboyasi mporpaMMa pccuMtaHa Ha 1
yac B Hezlenmro B 10 knacce v Ha 2 yaca B 11 kyiacce.



Copepxanue yue0HOro mpegmera « XMMHUsI»
10 knacc

BBegenue

[Tpeamet oprannueckoit xumun. CpaBHeHHe OpraHWYeCKUX COeIMHeHU ¢ HeopraHWnyeCKUMHU.
[TpypogHble, UCKYCCTBEHHbIE U CUHTeTUUeCKHe OpraHuuecKue Coe/JuHeHusl.

Tema 1. Teopusi CcTpoOeHHs OPraHUYECKHX COeJMHeHUH

BaneHntHocTb. XMMUUeCKoe CTpOeHHe KaK MOpsiIoK COeIMHeHUsI aTOMOB B MOJIEKYJIe COIJIaCHO MX
BajieHTHOCTH. OCHOBHBIE TI0/I0)KeHUsI TEOPUM XUMHUUECKOTO CTPOeHUsI OpPraHWYeCKUX CoeIMHeHUN.
[ToHsITHE O TOMOJIOTHM U TOMOJIOTaX, U30MeprU U M30Mepax. XUMHUdeckre (opMyJ/ibl U MOZIeU
MOJIEKY/T B OPraHU4YeCKON XUMUMU.

Tema 2 . Yr/1eBoJOPOABI M UX IIPUPOAHbIE HCTOYHUKH

[TpupopHbIii ra3. AnkaHbl. [IpupoiHbIi Ta3 Kak TOIUIMBO. [IpenmyliiiecTBa MPUPOJIHOTO ra3a rnepej
JpyT¥MU BuzilaMu ToriBa. CocTaB NMPUPOJHOrO rasa.

A 1K a H bl: TOMOJIOTHUeCKUH Psifi, ©30MepUsi 1 HOMeHK/IaTypa ajJlkaHOB. XMMUUYeCKre CBOMCTBa
aJIKaHOB (Ha MpUMepe MeTaHa Y 3TaHa): TOpeHue, 3aMellleHue, pa3/ioyKeHue U JleruipupoBaHue.
[TprMeHeHe a/IKaHOB Ha OCHOBE CBOMCTB.

A 1K e H bl. DTWIEH, ero Nojay4yeHue (JeruZpupoBaHieM 3TaHa U Jierujipatalyeii 3TaHosa).
XuMHUUecKre CBOMCTBA 3TH/IeHa: TOpeHue, KaueCTBeHHbIe peakiu (o0ecliBeurBaHe OPOMHOM BO/IbI
Y pacTBOpa NepMaHraHaTa Kajusi), TupaTalysi, nonuMepusanus. [lonustuseH, ero cBoicTea u
nipuMeHeHue. [IprMeHeHre 3THUIeHA Ha OCHOBE CBOMCTB.

AnkapgueHbl U Kayuy K u. [ToHaTre 00 ankajueHax Kak yIr/ieBoA0pojax C ABYMsI
JBOMHBIMU CBsI3IMH. XUMHUeCKre CBoMCTBa OyTazueHa-1,3 u u3ornpeHa: obeciiBeuriBaHre OpPOMHOM
BO/IbI U TIOJIMMEepU3aLivsl B Kayuyku. Pe3rHa.

A 1K ¥ H bl. AlIeTUJIEeH, ero roJiyueHre ITUPOJIM30M MeTaHa U KapOu[HbIM CIOCOO0M.
XvMHJecKre CBOWCTBA arleTH/IeHa: TopeHre, obecliBeuriBaHre OPOMHOI BO/IbI, TIPUCOEJUHEHHEe
XJIOPOBOZIOPOZA U ruzpaTalusi. [[ppuMeHeHMe aljeThieHa Ha OCHOBe CBOMCTB. Peakiusi
MOJIMMepU3aliui BUHWIX/I0py/a. I10MMBUHUIX/IOPU, U €ro IPUMeHeHHUe.

b e H 3 0 1. [TosyueHue 6eH30/1a U3 reKcaHa U aljeTrieHa. XMMHUYecKue CBOWCTBa OeH3oi1a:
ropeHve, rajioreHMpOBaHre, HUTpoBaHue. [IpumeHeHe OeH30/1a HA OCHOBE CBOWCTB.

He ¢ T b. CoctaB u nepepabotka HedTu. Hedrenpoaykrel. beH3uH u rnoHsTHe 06 OKTaHOBOM
yucse.

Tema 3. Kuciopopcoepixaiiye opraHiuecKue CoeiHHeHUsI U UX MPUPO/HbIE HCTOYHUKH
EMHCTBO XMMUUeCKOM OpraHr3aliiy >KMBbIX OPraHU3MOB. XUMUUYECKUI COCTaB >KHUBbIX
OpraHu3MOB.

C nu p T bl [TosmyyeHue 3TaHOIa OpOKEHHEM TJIFOKO3bI U TUApaTalyieid sTuieHa. ['upokcuabHas
rpyrmnra Kak ¢yHKUMoHa bHast. [1peicTaBieHye o BOJOPO/JHOM CBsi3U. XMMUUeCKHe CBONCTBA
JTaHOJIa: TOpeHyre, B3aMMOZeHCTBHe C HaTpreM, 00pa3oBaHKe MPOCTBIX U CJIOKHBIX 3(pHpPOB,
OKHCJIeHUe B anbZieru/l. [IppumMeHeHre 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTO/IM3M, €ro TOoC/IeCTBUS U
npefyripexieHue.

[ToHsTHE O Mpe/ieNTbHBIX MHOT0AaTOMHBIX CITUpTaX. [ ML{epyH Kak Tpe/iCTaBUTe/lb MHOT0aTOMHBIX
cnupToB. KauecTBeHHasi peakliysi HA MHOTOaTOMHbIe CIUPTHI. [IpuMeHeHMe rivieprHa.

KameHHBI#t yrons. @ eH o KokcoxuMruyeckoe MPOU3BOZCTBO U €0 MPOAYKLISI.
[TonyueHuve peHOMa KOKCOBaHMEM KaMeHHOT'O yIiisd. B3avMHoe BMsiHME aTOMOB B MOJIEKyJ1e
(deHona: B3auMo/IefiCTBUe C TUAPOKCHUOM HAaTpUs U a30THOM KucioTou. [lonvkoHaeHcauys ¢heHomna
¢ popmanbzernzoM B ¢peHonodopmanpAeruiHyo cMoiy. I[lpumeHeHre ¢eHoma Ha OCHOBe CBOMCTB.

A nvperu bl [TonyueHue anb/ieTHi0B OKUC/IEHUEM COOTBETCTBYIOLIUX CIIMPTOB. XUMHUYeCKUe
CBOWCTBA a/Ib/IeTU/|0B: OKHC/IEHHE B COOTBETCTBYHOLLYH0 KMCJIOTY U BOCCTaHOBJIEHHE B
COOTBeTCTBYIOLMM criupT. [IpumeHeHue GpopManb/ery/ia v aljetanb/eruzia Ha OCHOBe CBOWCTB.

Kapb6oHoBBI e KuCJOT bl [ToydyeHrne KapOOHOBBIX KMC/IOT OKHC/IEHHEM allb/eru/iOB.
XuMHUUecKre CBOMCTBA YKCYCHOM KHC/IOTBI: 0OII1ie CBOMCTBA C HEOPraHMUeCKUMU KUC/IOTaMU U



peakiusi aTepuduKanyu. [IprMeHeHre YKCYCHOM KMC/IOTHI HA OCHOBe CBOMCTB. BhicIiie KupHbIe
KUC/IOThI Ha MpUMepe MaJbMUTUHOBOU U CTeaprHOBOM.

CnoxHble 3¢ UpBbI U XU P bl [TosryueHre c/105KHBIX 3()MPOB peakLiyei 3TepuprKarmu.
CnoxxHble 3¢uUpbI B IPUPO/ie, UX 3HaueHue. [IpuMeHeHHe C/I0XKHBIX 3()MPOB HAa OCHOBE CBOMCTB.
JKuipbI Kak c/105kHbIe 3(pUpbl. XYMHUUeCKre CBOWMCTBA KUPOB: THPOIU3 (OMbUIEHHE) U
TU/IPUPOBaHMe KUAKUX >KUPOB. [IpuMeHeHe )KUPOB Ha OCHOBE CBOMCTB.

Y reBo bl YTeBo/bl, X KiaccudurKalys: MOHOCaxapy/bl (TJIFOK03a), Arcaxapy/bl
(caxapo3sa) u nosiMcaxapy/ibl (KpaxmaJsl v 1ie/it0103a). 3HaueHue yIyieBO/I0B B KUBOM TIPUPO/ie U B
JKW3HU UeJioBeKa.

I'roKo3a - BelecTBO C IBOMCTBEHHOW (PYHKI[MeH - a/ib/leru0CIMPT. XUMHUYecKre CBOMCTBA
TJIFOKO3bI: OKHCJ/IEHHUE B TJIFOKOHOBYIO KHUCJIOTY, BOCCTaHOBJIEHHE B COPOUT, OpoXkeHHe
(MOMOYHOKMCIIOE U CTTUPTOBOE). IIpriMeHeHye IIF0KO3bl HA OCHOBE CBOMCTB.

[Mucaxapuabl u ronvcaxapuzibl. [ToHATHe 0 peakiusiX MOJMKOHEHC ALY U TU/IPO/IM3a Ha Ipumepe

B3aMMOIIPEBPAILIEHHH: [TI0K03a <  [I0JIMCAXapU.

Tema 4 . A3oTcopep:xalijue coeJUHeHHs U UX HaX0XK/ieHHe B )KUBOU MPHUPO/e

A M u H b1. [ToHsITHE 00 aMyHax. [TolyyeHre apoMaTHUeCKOTO aMHHa - aHW/IMHA - U3
HUTPOOEH30/1a. AHWIVMH KaK OpraHuuecKoe OCHOBaHKe. B3auMHOe BMsIHHE aTOMOB B MOJIEKYJIe
aHWIMHA: 0C/1ab/ieHHe OCHOBHBIX CBOMCTB Y B3aUMO/ielicTBHe ¢ GpoMHOI BooM. [IpuMeHeHMe
aHWIVMHA Ha OCHOBE CBOWCTB.

AMUHOKHCJIO T bl [ToslyueHre aMUHOKHC/IOT U3 KapOOHOBBIX KUCJIOT U THZAPOJU30M OesTKOB.
XuMHUecKre CBOMCTBa aMUHOKHUC/IOT Kak aM()OTepHbIX OPraHUYeCcKruX CoeIMHeHUH:
B3aUMO/IEMCTBHE CO 11le/I0YaMH, KUC/IOTaMU U APYT C APYroMm (peakiusi MOJMKOH/eHCal1n).
[TenTvHast CBSI3b Y MO/ANeNTU b, [IpriMeHeHre aMMHOKMCIOT Ha OCHOBE CBOMCTB.

b e 51k u. [TosyueHue 6eNKOB peakiiveli MOMKOHAEHCAIIMA aMUHOKUC/IOT. [TepBUYHasi, BTOpUYHAsT
Y TPETUYHAsI CTPYKTYPbI 0€/IKOB. XMMHUECKHe CBOMCTBA Oe/IKOB: rOpeHue, IeHaTypaljus, TUIPOIN3
Y [IBeTHbIe peakliu. buoxumuyeckue ¢hyHKIMN OeKOB.

['eneTnueckasi CBSI3b MeXXy K/1aCCaMU OPraHUUeCKUX COeUHEHUHN.

HykenHoBble KucnoThl. CUHTe3 HYK/IEMHOBBIX KUCJ/IOT B K/IeTKe U3 HyK/1eoTuzoB. OOIumii 1uiaH
cTpoeHus HykaeotHa. CpaBHeHHe cTpoenus U GyHkUm PHK 1 [THK. Posb HyK/eMHOBBIX KUC/IOT B
XpaHeHUH U Trepejjaue HaceCTBeHHOM nHdopMarmu. [ToHsTHe 0 GMOTeXHOJIOTUM U TeHHOU
WH)KeHepUHU.

Tema 5. bHo/10rMyecKy akTUBHbBIe OpraHMYecKre CoeUHeHUs

® e p M e H T bl. DepMeHTHI Kak OHOJIOTMUECKHe KaTamu3aTophl OeIKOBOM TpUpozibl. OCOOeHHOCTH
¢dyHKIMOHMpOBaHUs GepMeHTOB. Posib (hepMeHTOB B )KU3He/eSTeIbHOCTU YKUBBIX OPraHW3MOB U
HapOJHOM XO3SIMCTBe.

B v T amuH bl [IoHsiTHe 0 BuTamuHax. HapyiiieHus, cBsi3aHHble C BUTAMUHAMU: aBUTaMUHO3BI,
TUTIOBUTaMUHO3bI U TUNepBUTaMUHO3bL. Butamun C Kak npecTaBUTe/b BOIOPACTBOPHUMBIX
BUTAMHUHOB U BUTaMUH A Kak Ipe/iCTaBUTe/Ib )KUPOPaCTBOPUMBIX BUTAMUHOB.

I' 0 p M 0 H bI. [ToHSITHE 0 TOPMOHAX KaK T'YMOPaJ/IbHBIX PeryJ/isAiTopax >KU3He1esATe/TbHOCTH XKUBBIX
opraHu3moB. VIHCy/IMH UM a/ipeHaTiH Kak Mpe/icTaBUTe I FTOpMOHOB. IIpodunakTika caxapHOro
nmuabeTa.

JlekapcrTB a. JlekapcTBeHHasi XUMUsSA: OT MaTPOXUMUU 10 XUMUOTEeparuu. ACIIUPYH.
AnTtrbOMoTHKY U qucbakTepro3. HapkoTuueckue BemjectBa. Hapkomanus, 60ps0a ¢ Hell 1
rpodunakTHKa.

Tema 6 . UcKyccTBeHHBbIe U CHHTeTHUYeCKHe Mo/IuMepbl

NMckyccTBeHHBIe MOJJUMe P bl [lo/lyueHre UCKYCCTBEHHBIX TTOJIMMEPOB, KaK MPOAYKTOB
XUMHUUeCKON MoiubrKaliy TPUPOTHOTO TIOJIMMEPHOTO ChIpbsi. VICKyCcCTBeHHbIe BOJIOKHA
(aLieTaTHbIN 111€/IK, BUCKO3a), KX CBOMCTBA U IPUMeHeHUe.

CUHTeTHUUECKHUE NOJUM e P bl [ToslydeHHe CUHTETUUECKUX TOJTMMEPOB PeakLusiMy
MoJIMMepU3aliuM U NMoNuKoHAeHcalyy. CTpyKTypa Mo/MMepoB JIMHeHasl, pa3BeTB/IeHHas U



MpoCTpaHCTBeHHas. [IpecTaBUTe/M CHHTETUYECKUX TI7IaCTMACC: MOJIMITHUIEH HU3KOTO U BBICOKOTO
JlaBJIeHys1, TTIOJIUIIPOITU/IEH U MOJMBUHWIX/IOPUA. CUHTeTUYeCKHe BOJIOKHA: JIaBCaH, HUTPOH U
KarpoH.
Copepxanue Kypca. 11 kiacc. ba3oBbiii ypoBeHb
CTtpoeHue BeiecTs
OcHoBHbBIEe CBefleHHsI 0 CTpoeHUM aTroMa. CTpoeHMe aTOMa: COCTaB sifipa (HYK/IOHBI) U
3/1IeKTPOHHAsE 00osiouka. [Tonsate 06 w3oromax. IToHsATHE O XMMHUYECKOM 37IeMeHTe, Kak
COBOKYIHOCTH aTOMOB C OJJMHAaKOBbIM 3apsi/ioM si/ipa.
Ilepuoguueckas cucreMa xuMH4yecKux 3jieMeHToB JI. 1. MeHje/ieeBa B CBeTe CBeTe
yueHHUsI 0 CTPoeHMHM aTroMa. PuU3nuecKuii cMbIc/ TIpUHsATON B Tabmuue [1. M. MeHeneeBa
CUMBOJIMKU: MTOPSIZIKOBOTO HOMEPA 3/IeMeHTa, HoMepa feprojia U HoMepa rpynnsl. [ToHsiTue o
BaJIeHTHBIX 37eKTpoHaX. OTobpakeHHWe CTPOeHUsI 3JeKTPOHHBIX 000/I04eK aTOMOB
XUMUUECKUX 3JIEMEHTOB C MOMOIIbIO 3/IEKTPOHHBIX U 3/IeKTPOHHO-Tpaguueckux GopMyi.
OOmbsicHeHHe 3aKOHOMEPHOCTel H3MeHeHWsi CBOWCTB 3JIeMEHTOB B TepUofilax M TpyIinax
MepUOJUYeCKOM CUCTEeMbl, KaK CJIe[CTBME€ WX 3J€KTPOHHOIO CTPOEHUsl. OJeKTPOHHbIe
cemMeicTBa XMMUYECKUX 3JIEMEHTOB.
CpaBHenue Ilepuoaguuyeckoro 3akKOHa ¥ TeOpUHM XHMMHYECKOr0 CTPOEHUSI Ha
¢punocodckoii ocHoOBe: TIPeANOCHUIKM OTKpBbITUSI [lepyoguyeckoro 3akoHa W TeOpuu
XUMHYECKOTO CTPOEHMS] OpPraHhYeCcKWX COeJUHEHWM; POJib JIMYHOCTA B UCTOPHUH XUMHU;
3HaueHHe MPaKTUKU B CTAHOBJ/IEHUY M Pa3BUTUH XUMHUUECKUX TEOPUM.
HMoHHas xuMHUecKasi CBA3b M HOHHbIe KPUCTA/UTMYeCcKHe peméTKu. KaTHOHbI U aHUOHBI:
YX 3apsafbl U KiaccupuKalMs T0 COCTaBy Ha IPOCTble W cioxHble. [IpescraBuTeny.
[TousTHEe 06 MOHHOM XMMHUYECKOH CBs3U. VIOHHas KpUCTa/l/IMuecKasi peliéTka u hrusndyeckue
CBOWCTBA Bell[eCTB, 00yC/IOB/IeHHbIe TUM CTPOEHHEM.
KoBaneHTHass xumMHuecKas CBfi3b. ATOMHBbIE M MOJIEKy/sIpHble KPHUCTa/l/IMYecKue
pemiéTkH. [loHATME O KOBa/JeHTHOM CBSA3M. OJEKTPOOTPULIATENLHOCTb, HENOJspHas W
ToJIIpHasi KOBaJieHTHbIe CBsi3u. KpaTHOCTb KOBa/JIeHTHOM CBsi3W. MexaHW3MbI 00pa30BaHUs
KOBaJIeHTHBIX CBsi3eli: 0OMeHHBIM U JIOHODHO- aKLeNTOPHbIA. [To/SIpHOCTE MOJEKy/bl, Kak
C/le[ICTBUe MOJIIPHOCTU CBSI3U U T€OMeTPUM MOJIeKYJibl. KpucTaninueckie peléTkd C 3TUM
TUIIOM CBSI3U: MOJIEKYJISIDHbIe U aTOMHble. PU3nueckue CBOMCTBA BellleCTB, 00yC/IOB/IeHHbIE
TUTIOM KPUCTA/VIMYECKUX PELIETOK.
Meraminueckas cBs3b. [loHATHe O MeTa/VIMYeCKOM CBSI3M M MeTa/uIMYecKuXx
KPUCTA/UTMUECKUX peléTkax. @Pusnueckre CBOMCTBA MeETa/VIOB Ha OCHOBE 150:¢
KPUCTA/I/IMUeCKOr0 CTpoeHHUs. IIprMeHeHMe MeTalloB Ha OCHOBe UX CBOMCTB. UEpHble U
LIBeTHbIE CII/IaBbI.
BojopoaHasa xumMHnueckas CBfi3b. MexXMoJieKy/sipHast 1 BHYTPUMOJIeKY/IspHasi BOLOPO/HbIe
CBsI3U. 3HaUeHHe MeKMOJIEKYJIIPHBIX BOJJOPOJHBIX CBA3€H B MPUPOJE U )KU3HU YesIOBeKa.
ITomumepsl. [lonyueHue IO/MMEpPOB peakLWsMM I0JIMMepU3alii U TOJUKOH/EeHCal1u.
Baknelillve npejcTaBUTeNM M1IaCTMACC U BOJIOKOH, UX MOTyUeHre, CBOMCTBA U TIPUMEHEeHUe.
[ToHsiTMe 0O HEOpraHUUeCKUX MoAMMepax U UX MpesCTaBUTeIu.
JucnepcHble cucteMbl. [IoHATHe 0 JUCTIepCHOM (a3e U JUCTIepCUOHHOM cpefie. ArperaTHoe
COCTOSIHME pa3Mep 4YacTul] (asbl, KaK OCHOBa /sl KiacCU(UKALMUA AUCIIEPCHBIX CHUCTEM.
OMybCUH, CYCITEH3WH, a3P030JId — TPYMIbI IPyOOAUCTIEPCHBIX CUCTEM, UX TIPe/[CTABUTEIIH.
301 M reM — TPYINIbl TOHKOAUCIIEPCHBIX CUCTeM, WX IipeAcraBuTend. [loHsATHE O
CUHepe3Hrce U KOaryJisiLivu.
Hemoncmpayuu. Tleproanueckoil cucTeMbl XUMHUUecKux 37ieMeHTOB [I. V1. MeHjeneeBa B
pa3nuuHbix ¢dopmMax. Mojenb MOHHOM KpUCTa//IMYecKoW peliéTKA Ha TpUMepe XJopuja
HaTpusl. MUHepasbl C 3TUM THIIOM KPUCTA/I/IMUECKON PeIIeTKOM: KalbLUT, ranur. Mopenu
MOJIEKYJIIPHOM KPHCTa/UIMUeCKOW PelIETKH Ha MpUMepe «CYXOro Jib/la» WU U0/la U aTOMHOU
KPUCTa/I/TMUeCKON DelETKY Ha MpuUMepe anamasa, rpaura Wiv Keapua. Mozenb MOJSIPHOTO



obbéma raza. Mogjenn KpHUCTA/UIMYECKUX PeIIETOK HEeKOTOPhIX MeTa/vioB. Kommekuyu
00pa3LIoB pa3MuUHbIX JUCTIEPCHBIX cucTeM. CUHepe3uC 1 KOaryJsitiysl.

Jlabopamophbte onbimbl. KoHCTpyrpOBaHWe MOZENN MeTa/UTHUeCcKOl XHMHUYECKOM CBSI3U.
[TosmyueHre KOJUIOMJHOTO pacTBOpa KypuHOro O0efka, HCCAeJOBaHWe ero CBOWCTB C
TIOMOLIBIO JIa3epHOM yKa3Ku M IIpoBefleHMe ero JeHaTypauuu. [lonmydyeHne >mysibCcumn
pacTUTeNbHOTO Macia U HabmojeHWe 3a eé pacciaoeHueM. [losyueHue CycCrieH3UU
«W3BECTKOBOTO MOJIOKa» U Hab/Iro/IeHue 3a eé ceJUMeHTalvel.

XHUMHYeCKHe peaKIiiu

Knaccudukanusa XMMHYeCKHX peakMil. A/IoTponu3anus ¥ u3oMepur3salus, Kak peakLyu
0e3 M3MeHeHHsI COCTaBa BellleCTB. A/UIOTpOnUs U eé nmpuunHbl. Kiaccudukaiys peakiyii 1mo
pa3/MUHbIM OCHOBAHUSIM: 10 UMC/ly W COCTaBy peareHTOB M IPOAYKTOB, MO (pase, IO
VICTI0/Ib30BaHUIO KaTajau3aTopa Wid (hepMeHTa, Mo TerjioBoMy 3(@ekTy. TepMoxuMuueckue
YPaBHEHHUsI peakL1.

CkKopocTh XMMHUeCKHX peakKiui. PakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XUMHUECKHX
peakLuii: MpUpoJa pearvpymrolliyx BellecTB, TemrepaTypa, IUIOLaZb WX CONPUKOCHOBEHUS
pearvpymolmx BelL[eCcTB, WX KOHL|eHTpalus, NPUCYTCTBUe KartanusaTopa. [loHsiTue o
KaTamm3e. depMeHTHI, KaK OMOJIOTMYeCKHe KaTalu3aTopbl. VIHTMOUTODHI, KaK «aHTOHUMBI»
KaTa/M3aToOpPOB U UX 3HaUeHHe.

XuMHUYeckoe paBHOBecHe M Croco0bl ero cMmemeHusi. Knaccudukaipss XumudyecKnx
peakLMii TI0 TIpYU3HaKy UX HaripaByieHUs. [ToHsaTHe 06 0O6paTUMBIX peakLUsiX U XUMHUUeCKOM
paBHoBecuu. [lpunumn Jle-IllaTenbe u criocoObl CMeIeHUs] XUMAYECKOTO PAaBHOBECHSI.
OO01iast XxapakTepyCTHKa peakiii CMHTe30B aMMHaka M okcuja cepbi(VI) U paccMoTpeHMe
YCJIOBUM CMeILleHUs] UX PaBHOBECHsI Ha IIPOM3BO/ICTBe.

I'uapom3. OO6paTtumblii ¥ HeoOpaTUMbIA THUAPO/U3bL. ['UApPOMM3 coseli U ero THIIbI.
'uapony3 opraHMUYecKUx COeVMHEHWH B ’KMBBIX OPraHW3MOB, KaK OCHOBa OOMeHa BeIecTB.
[MousiTHE 06 SHepreTUueckoM obMeHe B K/leTKe U POJIA TUAPOJIK3a B HEM.
OKuc/MTe/IbHO-BOCCTaHOBHTE/IbHBIE peaknuu. CTerleHb OKUC/IEHUS U eé orpesiesieHne 110
¢opMynaM OpraHM4eCcKMX UM HeOpraHM4yecKuX BeIlecTB. OJIeMeHTbl U BelecTBa, Kak
OKMC/IUTeNIM W BOCCTaHOBUTe/nW. IloHATHME O mporeccax OKMC/IEHUSI M BOCCTaHOBJIEHUS.
CocraB/ieHre YpaBHeHHI XMMUUECKUX pPeakLMii Ha OCHOBe 3/IeKTPOHHOr0 OasaHca.
JJIEKTPOJ/IN3 PacilaBOB M PacTBOPOB 3/IEKTPO/IMTOB. XapaKTepUCTUKA 3/1eKTPO/IU3a, Kak
OKUC/IUTeTbHO-BOCCTAHOBUTEIBHOTO Tiporiecca. Oco6eHHOCTH 371eKTPO/M3a, MPOTeKarolero
B pacTBOpax »3/eKTposiToB. IlpakThueckoe mNprMeHeHWe 3JIeKTPO/M3a: I0JydyeHue
rajloreHoB, BOJIOPO/A, KUC/IOPOJa, LeJ0YHbIX MeTa/ulIoB U Le/oveld, a TakKe aTtoMUHUS
3JIEKTPOJIM30M pacIulaBOB Y pacTBOPOB COeJWHEHWM 3THX 3y1eMeHTOB. [loHsatne o
ra/ibBaHOIUIaCTHKE, Ta/IbBaHOCTErMH, pa)HUPOBaHMY LJBETHBIX MeTaslIOB.

Jdemoncmpayuu. PacTBopeHMe CepHOW KHUC/IOTBI M aMMMayHOM CeluTpbl M (uKcanys
TETUIOBBIX SIBJIEHWW /ISl 3TUX TNPOLeccoB. B3anMozeliCTBYs pPacTBOPOB COJISTHOW, CEpHOW M
YKCYCHOM KHC/OT OJMHAaKOBOW KOHLIEHTpaLMu C OJMHAaKOBbIMH KyCOYKaMU (TpaHyJsiaMH)
L[MHKA W B3aUMOJENCTBHe OJMHAKOBbIX KYCOYKOB pasHbIX MeTa/UIOB (MarHus, L[MHKa,
)Keje3a) C paCTBOPOM COJITHOW KUCJIOTBI, KaK IpUMep 3aBUCUMOCTH CKOPOCTH XMMHYeCKUX
peakMii OT TIpUpOJbI BelllecTB. B3aWMozelicTBUe pacTBOPOB THUOCY/b(ara HaTpHUs
KOHL|eHTpaLMy U TeMIlepaTypbl C PACTBOPOM CepHOW KUC/IOTbL. Mozie/ipoBaHre «KUITALLEro
cosi». Vcnosib30BaHMe HeOpraHWYeCKMX KaTaau3aTopoB (CoJiel jkeses3a, UOAWJA Kalnus) U
TIPUPO/JHBIX OOBEKTOB, CO/epXKAIMX KaTasna3y (ChIpoe Msico, KapTodenb) [yis pa3/ioskeHust
repokcH/ia Bogoposa. B3anmMoielicTBe 1LIMHKA C COSTHOM KUC/IOTOM HUTpPATOM cepebpa, Kak
NpUMepbl  OKUC/IUTe/IbHO-BOCCTAHOBUTENBHOM  peakiuidi ¥ peakyud  oOMeHa.
KoHcTpynpoBanue mozenu snekTponusépa. BugeodparMeHT ¢ MpOMBILIIEHHON YCTaHOBKHU
JJ1s1 TIOJTyYeHNs] a/TFOMUHUSL.



Jlabopamophbie onbimsbl. VInmocTpauysi mpaBwia beprosuie Ha TMpakTHKe — TIPOBeJeHHe
peakuuii ¢ obpa3oBaHMeM O0Ca/ika, ra3a W BOJbl. ['eTeporeHHbIM KaTaau3 Ha TpuMepe
pasnoXkeHWs IIepPOKCHJA BOAOPOAA B TMPUCYTCTBUM [JUOKcHza MapraHua. CwmelneHue
paBHoBecusi B cucteme Fe** + 3CNS™ o Fe(CNS);. UcnbiTaHWe WHAWKATOPaMU Cpejbl
pPacTBOPOB COJIeH Pa3IMYHBIX TUMOB. OKHUC/IUTE/IbHO-BOCCTaHOBUTE/IbHAS PeaKLysl U peakLjus
oOMeHa Ha MpuMepe B3auMOZelCTBUs pacTBOPOB cy/bdarta Meau(II) c xene3om 1 pacTBOpoM
111eJI0YH.

ITIpakmuueckasa paboma. PellileHWe >KCTepUMeHTaNbHBIX 33flau IO TeMe «XUMUUecKas
peaknusa».

BemmecTBa 1 MX CBOMCTBaA

Metannbl. Pusnyeckre CBOKWCTBA MeTa/IOB, KaK (DyHKLIMSI X CTPOeHHsl. [leneHue MeTalioB
Ha TPYMIbl B TEXHUKE U XUMHUU. XUMHUUECKHe CBOMCTBA MeTasJIOB U 37eKTPOXUMHUYECKUH
psz HanpspkeHUU. TloHsATHE 0 MeTan10TepMuM (aIFOMUHOTEPMUH, MarHUeTEPMUU U JP.).
Hemerannel. biaropoasbie rasbl. Hemeramibl Kak oOkucauTenud. Hemetasmnbl Kak
BOCCTaHOBUTE/H. Psifi 3/eKTpooTprLiaTeIbHOCTH. VIHepTHBIe Wi 6/1arOpo/iHbIe Ta3bl.
Kuciorel HeopraHuveckue M opraHuueckue. KuoioTbl € TOYKM 3peHMs aTOMHO-
MOJIEKY/IIDHOTO ~ y4yeHHs. KHWCIOTBI € TOYKM 3peHUsl TeOpUU 3JIeKTPOJUTHYECKOU
aucconmanyu. KucioTsl ¢ TOUKK 3peHus IPOTOHHOM Teopun. O6Iye XMMHUYeCcKre CBONCTBA
kucnoT. Knaccudukarus Kucior.

OcHoBaHMsA HeopraHuyecKkue M opraHuyeckue. OCHOBaHUSI C TOYKM 3pEHUS] aTOMHO-
MOJIEKY/IIpDHOTO  yueHusi. OCHOBaHHMS C TOYKM 3p€HMS] TEOPUM 3JIEKTPOJIUTUUYECKON
Juccouyanuu. OCHOBaHUS C TOUKM 3peHUs NPOTOHHOW Teopuud. Knaccugukarys 0CHOBaHUM.
XyMUyeckue CBOMCTBAa OPraHUYeCKUX U HeOpraHM4eCKUX OCHOBaHUM.

AmM¢oTtepHble coeArHeHHsI HeopraHuYecKue M opraHuveckue. Heopranuueckue
amQoTepHble COeMHEHUs: OKCHZbl W THAPOKCHZBI, — UX CBOMCTBA M IIOJIyYeHHe.
AmM@oTepHble OpraHvuecKde COeJIMHeHHsI Ha T[pyUMepe aMUHOKUCIOT.  [lentugel u
TenTH/IHas CBA3b.

Coym. Knaccudukaiys coneid. 2KEcTkocTh BOAbI U criocobbl eé ycrpaHeHus. [lepexop
KapOoHara B ruzipokapboHar u o6paTHo. OO1ie XUMUYeCKre CBOMCTBA COJIeH.
Jdemoncmpayuu. Kosnekuuss wMetannoB. Kosnekiusi HemetannoB. B3auMopelicTBue
KOHL|EHTPMPOBAHHOM a30THOM KMCJIOTHI C MeJpbl0. Bembllika TepMuTHOM cMecu. Bcmblika
yépHOro Tmopoxa. BbiTecHeHMe TajoreHOB W3 MX pacTBOPOB JPYTMMHU rajoreHaMH.
BsaumogencTBue napoB KOHLIEHTPUPOBAHHBIX PacTBOPOB COJITHOM KHMCJIOTBI M amMMMaka
(«ppiM Ge3 orHsi»). IlonyueHWe amMMMaka M H3yueHHe ero CBOMCTB. Pa3muuHblie ciiydau
B3aMMO/eMCTBUS PACTBOPOB COJIEH aFOMUHUSA CO I1€n0ubto. [lomyuyeHne >XECTKOM BOABI U
yCTpaHeHue eé KECTKOCTH.

JlabopamopHtbie onbimbl. IlonyueHrie HEPaCTBOPUMOTO THPOKCH/A U €ro B3aUMO/IeHCTBHe
c kuciotor. ViccnefoBaHue KOHLEHTPUPOBAHHBIX PACTBOPOB COJISTHOW M YKCYCHOM KUCJIOT
KarebHbIM MeTO/I0M IPU MX pa3baBieHun Bogou. [TomyueHne amdoTepHOro THAPOKCHA U
v3yyeHue ero CBOWCTB. [IpoBejieHMe KaueCTBEHHbIX DeakLMi M0 OMNpeJe/ieHHI0 COCTaBa
COJIN.

ITIpakmuueckas paboma. PellieHre 3KCTiepUMeHTa/IbHBIX 3a/lau 0 TeMe «BeljecTBa U UX
CBOUCTBa».

XuMHs ¥ COBPeMeHHOoe 00111eCTBO

IIpon3BoACTBO aMMHaKa U MeTaHoJ1a. [IoHATHe 0 XMMHUYECKOW TeXHOJIOTUHA. XUMHUUeCKHe
peakluMd B TIPOM3BOJCTBE amMMMaka W MeraHoja. OOujas  KiaccuUKalMoHHast
XapaKTepUCTUKa peaklii CUHTe3a B MPOU3BOACTBE 3TUX NPOAYKTOB. HayuHble mpHUHLMIIBI,
JieXKalle B OCHOBe MMPOU3BO/ICTBA aMMuUaKa 1 MeTaHosa. CpaBHeHMe 3TUX [POU3BO/ICTB.



XuMHUYecKasi TPaMOTHOCTh KaK KOMIIOHEHT 00Iiell Ky/IbTypbl YesioBeKa. MapKHUpoOBKa
yTaKOBOUHBIX MaTepuasioB, 3/eKTPOHWKA M ObITOBOM TEeXHWKH, SKOJOTMYHOTO TOBAapa,
MIPO/IYKTOB MUTAHUSI, STUKETOK I10 YXOZY 3a O eX/OM.

Jemoncmpayuu. Mopenbs TNPOMBIIUIEHHOW YCTaHOBKM TOMy4YeHUsS CEPHOM KUC/IOTHI.
Mojenb KOJIOHHBI CHHTe3a aMMuaka. BuzieopparmMeHTs! U ciaiijbl O CTeTIeHH KO0JI0TMUecKon
YUCTOTHI TOBApa.

JlabopamopHbie onbimbl. Vi3yueHre MapKUPOBOK pPa3/HMUHBIX BUJOB TPOMBILIUIEHHBIX |
NIPO/I0BO/IbCTBEHHBIX TOBAPOB.

TemMaTnuyeckoe njiaHUpoOBaHue
10 x1acc npu u3yyenuu 1 yaca B Hefie/1r0

No Kosi-Bo | Kon yac N3 Hux

No HaumeHoBaHue TeMbl 4ac 110 1o

m nporpa | paboueii

n MMe | Mporpam TpaKT. KOHTP.

O.C. Mme paboTsl paboTsl
abpue
JIsIHA

1 BegeHnue 1 1 - -

2 | Tema 1. Teopus CTpoeHUs1 OpraHUYeCKUx 2 2 - -
CcoeIMHEeHUM

3 | Tema 2. Yry1eBoAOPOABI U UX TPUPOJHbBIE 8 8 - K.p.Nel
VICTOYHUKU

4 | Tema 3. Kucsiopoacozepkarye 10 12 K.p.Ne2
OpraHuyecKve CoeJIMHeHUs U UX
MPUPO/HbIE UICTOYHUKHU

5 | Tema 4. A3oTcozepskalliie opraHiyeckue 6 6 I1p.p.Nel
COeIMHEeHUs U UX HaXOKJeHue B KUBOU
TIpuUpoje

6 | Tema 5. bronornuecky akTUBHbIE 4 2 -
OpraHuYecKre CoeJMHeHUsI

7 | Tema 6. VIcKycCTBeHHbIe ¥ CUHTeTUYeCKUe 3 2 IIp.p.Ne2
OpraHuYecKue coeIMHEeHMUs..

8 | Pe3eps - - -
Htoro 34 34 2 2

PasbuBKka yacoB MO pa3jenaM COJep)KaHusi Kypca TIOJIHOCTbHO COBMaJaeT C  aBTOPCKOM

TpOrpaMMoii.
B aBTOpCKyi0 MporpaMMy BHeCeHbl W3MeHeHUs: yBeJMYeHO KOJIMYecTBO uvacoB (Ha 2 yaca) Ha
n3yueHue TeMbl «Kucnopozcozepskaliye opraHidecKie COeJMHeHUsI U UX TIPUPO/IHbIE UCTOUHUKI»,
Kak Haubojiee CIOXKHYIO TEMY, 3a CUeT 4YacOB TeMbl «BHONOTMYeCKW AaKTUBHbIE OpraHWUYecKhe
COeZIMHEHUSI».

11 x/1acc npu U3yyeHUr 2 4acoB B HeJle/Ir0

NeNe Kon-Bowacmnio | Ko yac no TPAaKT. KOHTD.
\I1 HavMeHoBaHNe TeMbl rporpamme paboueii paboThI paboThI
0.C. rnporpaMmme
"abpuensiHa




1 Ctpoenue aToMa 6 6 1
2 CrpoeHue BelljeCcTBa 26 26 1
3 XUMHyecKue peakliuu 16 16
4 BeiiectBa 1 ux cBoiictBa | 18 18 1 1
5 IToBTOpEHME 2 2
nToro 68 68 2 2
TpeOoBaHUs K YPOBHIO MOTOTOBKH 00yYa0{HXCS

10 knacc

B pe3yabmame u3yueHusi Xxumuu Ha 6a3oeom yposHe yuawjuticsi 10 Kaacca 0ondiceH

3HATb/TIOHUMAThH

1. eaxcHeliwiue XuMuyecKue NOHSIMUSI: BEIIECTBO, OKWC/TUTE/Tb K BOCCTAHOBUTE/Tb, OKUC/IEHHE
Y BOCCTaHOBJIeHUe, TeTyIOBOM 3(P(eKT peakliy, CKOPOCTb XUMUUECKOW peaKL{uH, KaTaaus,
XMMHUUeCKOe paBHOBecHe, YIJIepOJHbIN CKesleT. (PyHKLMOHA/IbHAs TpyMra, U30Mepus,
TOMOJIOTUSL:

2. OCHOGHbIe 3aKOHbI XUMUU: COXPaHEHUs MacChl BellleCTB, [IOCTOSIHCTBA
COCTaBa, NepUOINUeCKUN 3aKOH,

3. O0CHOGHble meopuu XumMuu: XUMWUECKOM CBSI3H, CTPOEHUs] OPraHM4eCKUX COeJMHEHUH.

4. eaxcHellwue gewjecmea u mamepuasbl: MeTaH, ITUJEH, aljeTuieH, 6eH30/1, 3TaHOJI, KUPBI,
Mbl/a, TJIFOKO3a, Caxapo3a, Kpaxmall, K/ieTuaTka, 0esiki, MICKYCCTBeHHbIe U CUHTeTUUeCKHe
BOJIOKHA, Kay4yKH, TJ1aCTMacChl,

yMeTb

1. Haspleamb: U3yueHHbIE BeleCTBa 10 «TPUBUAIBHON» WUIU MeXAYHapOJHOM HOMEHK/IaType,

2. onpedensimb: BaeHTHOCTb U CTEIeHb OKUC/IEHUS] XUMUYEeCKUX 3JIEMEHTOB, THUIT XUMAYECKOU
CBSI3U B COeIMHEHUSX, 3apsi/, MOHA, IPUHA/JIeKHOCTD BeleCTB K pa3/IMYHbIM K/laccam
OpraHUYecKHX COeJJMHEeHHUH,

3. xapaxkmepu3ogams: 0011Ivie XUMUYeCKHe CBOMCTBA OPraHMUeCKUX COeJMIHeHUH; CTPOeHre U
XUMHUUEeCKHe CBOMCTBA U3YUEHHbIX OPraHUYeCKUX COe/JMHeHUH,

4. 00BACHAMD: 3aBICHMOCTb CBOWCTB BeIIeCTB OT MX COCTaBa U CTPOEHHS,

5. BBINO/HAMDb XUMUYeCKUll 3KcnepumeHm TI0 PaClio3HaBAHMIO BaXKHENIIIUX OpraHUYeckKux
Bell|eCTB,

6. npoeodumb: caMOCTOSITeNbHBIN OUCK XUMUUECKOM MH(OPMALMU C UCII0/Ib30BaHUEM

Pa3/IMUHbIX UICTOYHUKOB (Hay4YHO-TIOMYJ/ISIPHBIX M3/laHUM, KOMIIbIOTEPHBIX 0a3 JaHHBIX,
pecypcoB VIHTepHeTa); UCII0/Ib30BaTh KOMIIbIOTEPHBIE TEXHOJIOTUH /it 00paboTKU 1
repe/iauM XMMHUUeCKOW MH(POPMaLMK U ee Tpe/iCTaB/lIeHus B pa3/IMuHbIX (hopMax;

HCII0/Ib30BAThb HPI/IOGPETEHHBIE 3HAHUSA U YMEHUA B HpaKTHHECKOﬁ AeATe/IbHOCTH U
HOBCEAHEBHOﬁ XKU3HU I

00BbsCHEHUST XUMUYECKUX SIBJIEHUM, TIPOUCXOSIIUX B IPUPO/E, OBITY ¥ Ha MPOU3BO/ICTBE:
oripeZiesieHus1 BO3MOYKHOCTH MPOTeKaHUsI XUMUYeCKUX TIpeBpallleHUid B Pa3/InUHbIX YCIOBUSIX
Y OLIeHKU UX MOC/Ie/ICTBUI:

9KOJIOTHUYeCKH IPaMOTHOTO TOBe/IeHHs B OKPY KarolLel cpejie;

OLIeHKH BJIMSIHUSI XUMUUECKOTO 3arpsi3HeHUs1 OKpYyKatollleli cpe/ibl Ha OpraHu3M uejioBeKa U
JpyTHe )KUBble OPraHU3MBbI;




¢ (e30macHOro oOpaileHHst C TOPIOUMMH ¥ TOKCUYHBIMU BeIlleCTBaMH, JJab0paTOpHbIM
obopyoBaHueM;

® [IPUTOTOBJIEHHS PACTBOPOB 3a/laHHOW KOHLIEHTPALIMH B OBITY U Ha TIPOU3BO/ICTBE;
11 knacc

B pesynbmame usyueHusi Xxumuu Ha 6a308om ypoeHe yuaujuticsi 11 knacca 0od#ceH

3HaTh / MOHUMATh
® gajicHelllue XumuuyecKue NOHsMus: BeIecTBo, XUMHUUYECKUM 3JIEMEHT, dTOM, MOJIEKY/IQ,

OTHOCHTeJ/IbHBbIe aTOMHAsi ¥ MOJIeKYJ/IsIpHasi MacChl, MOH, a/UIOTPOITHS], U30TOIbl, XUMHUECKasi CBSI3b,
3/1eKTPOOTPULIATE/ILHOCTh, BaJIEHTHOCTb, CTeNeHb OKWC/IEeHUs, MOJIb, MOJSIpHasi Macca, MOJISPHBIM
00beM, BelIeCcTBa MOJIEKY/ISIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHMsI, PACTBOPBI, 3JIEKTPOJUT W
HE3JIeKTPOJIUT, 3JIeKTPOUTHUeCKasl AWCCOLMAllUsl, OKUCIUTeNIb UM BOCCTAaHOBUTE/b, OKUC/IEHHWEe U
BOCCTaHOBJIEHHWEe, TeIIoBOW 3(PQeKT peakldyd, CKOPOCTb XUMHUYECKON peakLuM, KaTasius,
XUMHYeCcKoe paBHOBeCHe, YTepoiHbIN cKeseT, QyHKIMOHa/IbHast TPyIra, U30Mepusi, TOMOJIOTUs;

® OCHOGHble 3aKOHbl XUMUU: COXDAaHEHMsI MacChl BeIeCTB, IIOCTOSIHCTBA COCTaBa,
NepyuoInyeCcKuii 3aK0H;

® OCHOGHble Meopuu XuMuu: XUMWYECKOW CBsI3M, 3/1eKTPOJIUTHUYECKON [UCCOLMALIMY,
CTPOEHUsI OpraHuuecKuX CoeJUHeHNH;

® gadicHeliwUe eeuwjecmea U mamepua/ibl: OCHOBHbIE METaJ/UIbl U CII/IaBbl; CepHasi, COJIsiHasl,
a30THasi W YKCyCHasi KHCJIOTHI; IIeJIOud, aMMHaK, MHUHepa/ibHble yA00peHUs, MeTaH, STUJIeH,
arleTwsieH, O€H30/1, 3TaHO/, J>KUPBHI, MbIJa, TJ/IIOKO3a, cCaxapo3a, Kpaxmaj, K/eTdaTKa, OesKwu,
HCKYCCTBEHHbIE U CHHTeTHYeCKHe BOJIOKHA, KayuyKH, TJIaCTMAaCChl;

yMeThb
o Ha3bleamp U3yueHHbIe BelleCTBa M0 «TPUBUAIbHON» WK MEXXYHapO/HOW HOMEHK/IAType;
o onpede/nsimb: BaJIeHTHOCTb M CTelleHb OKUC/IeHUS] XUMUUECKUX 3/1eMeHTOB, THIT XUMUUeCKOU

CBSI3U B COEJMHEHHUAX, 3apsi[, MOHA, XapakKTep Cpelbl B BOAHBIX PAacTBOpPax HeOpPraHUUeCKuX
COeIMHEeHUM, OKUC/IUTe/b W BOCCTAHOBUTE/Ib, TPUHAZJIE)KHOCTh BeILEeCTB K pa3TUUYHbIM
KJ/lacCaM OpPraHhYeCcKUX COeIMHeHUH;

° Xapakmepu308ambp: >5/IeMeHTbl MaJlbIX TEepUOJOB 0 HX I[I0JI0)KeHHI0 B TepUOJUUYEeCKOM
cucreme [1.M1.MeHzeneeBa; o0Iiye XUMUYeCKHEe CBOWCTBA METa/IJIOB, HEMETA/IJIOB, OCHOBHBIX
K/IaCCOB HEOpraHWYeCKWX U OpPraHhueCcKUX COeJIMHeHWM; CTpOeHue U XMMHYecKuhe CBOMCTBA
M3yUYeHHBIX OPraHUYeCKUX COeUHEeHU;

° 00CHAMb: 3aBUCHMOCTb CBOMCTB BeIIIeCTB OT UX COCTaBa M CTPOEHUST; PUPOAY XUMUUECKOU
CBsI3U (MOHHOM, KOBa/IEHTHOM, MeTa/l/INueCKO#), 3aBUCUMOCTb CKOPOCTH XMMHYeCKOM peakiuu
Y TI0JIOXKeHUS] XMMUYeCKOTO PABHOBECHS OT pa3/InuHbIX (DAKTOPOB;

° @bINO/IHSAMb XUMUYeCKull 3KcnepumMeHm 10 pacTlio3HaBaHUIO Ba)KHEUIIMX HeopraHu4eCKuX H
OpraHMYeCcKHX BeIl[eCTB;

° npogooumb CaMOCTOSITE/IbHbIM TIOUCK XWMUUYeCKOW UHGOpMaluu C HCI0Ib30BaHUEM
Pa3/IMYHBIX MCTOUHWKOB (HAYYHO-TIOMYJ/ISIPHBIX W3[]aHUM, KOMITbIOTEPDHBIX 0a3 [JaHHBIX,
pecypcoB MIHTepHeTa); UCITO/Ib30BaTh KOMITbIOTEPHbIE TEXHOIOTUHU [I7Isi 00pabOTKM U Tiepejaunt
XUMUUeCKON MHpOopMalK U ee TIpe/[CTaB/IeHUs B pa3/IMuHbIX hopMax;

HCNO/Ib30BaTh NMPHUOOpeTeHHbIe 3HAHUS U YMEHHs B NMPAKTHYECKOW JeATeTbHOCTH U
MOBCeJHeBHOM XM3HH [|/I51:
o 00BbsSICHEHUS] XUMUUECKUX SIBJIEHUH, TIPOUCXO/ISIIUX B IPUPO/Ie, OBITY U Ha TIPOU3BO/ICTBE;
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1 oripefie/ieHrss BO3MOXXHOCTHU TIPOTe€KaHUA XUMHNUECKHUX HpeBpaH_IEHI/Iﬁ B PA3/IMYHBIX YC/IOBHUAX
M OLIEHKH HUX HOCJIE,Z[CTBI/II\/JI;

o 9KOJIOTHYEeCKH FPAMOTHOTO TIOBEe/IeHHUsT B OKPY KarolLeld cpejie;

o OLIeHKU BJIUSIHUSI XMMUUECKOTO 3arpsi3HeHUs] OKPY’KarloIllell cpe/ibl Ha OpraHu3M uejioBeKa U
JPyTHe )KUBbIe OPraHU3MbI;

J 6e3omacHoro ob6parieHuss C TOPIOYMMH M TOKCUYHBIMH BeIleCTBaMH, Jj1ab0paTOPHBIM
000opy/ZI0BaHUEM;

. TIPUTOTOBJIEHHST PACTBOPOB 3a/[aHHOI KOHI|EHTPAIK B ObITY 1 Ha MPOM3BO/ICTBE;

o KPUTHUUECKOH OLIEHKH [JOCTOBEPHOCTH XHMHMUYECKOW WH(OpPMAIIMH, TOCTYyIMaroIlell U3 pasHbIX
HCTOUHUKOB

Cucmema oyeHugaHusl 8 npeomene Xumusi:

1. Ontenka yCTHOro orBera.
O1MmeTKa «5» :
- OTBeT IOJIHbIM Y TIPaBU/IbHBIM HA OCHOBAaHUY U3YUYEHHBIX TeOPUN;
- Marepuas U3/10)KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 10C/1ej0BaTe/IbHOCTH, JTUTePATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITe/IbHBIN.
OT™MeTKa «4» ;
- OTBeT IOJIHbIM Y TIPaBU/IbHBIM HA CHOBAaHWU U3YUEHHBIX TEOPUl;
- MaTepuaj U3/I0’KeH B OMNpe/ie/IeHHOW JIOTMUeCKOM MOC/Ie/j0BaTe/IbHOCTH, TPU 3TOM JOMYILleHbI
[IBe-TPHY HeCyIIleCTBeHHbIe OIMOKM, CIIPaB/IeHHbIe 110 TPeOOBaHUIO YUUTE/IS.
O1meTKa «3» :
- OTBET IOJIHBIN, HO TIPY 3TOM JIOMYIL[eHa CyIleCTBeHHast OLIMOKa UM OTBET HEeTlOJ/IHbIM, HECBSI3HBIM.
O1MmeTKa «2»:
- TIpu OTBeTe OOHApy’>KeHO HeTIOHMMaHKe Y4YallliMCsi OCHOBHOTO COZlepKaHusl yueOHOro mMaTepHasa
WU JIOTYIeHb] CyllleCTBeHHbIe OIMOKHY, KOTOpbIe yualiuicsi He MOXKeT UCIIPaBUTh MPH HaBOASIIIX
BOMNPOCAax y4uTesIs,
O1meTKa «1»:
OTCYTCTBHE OTBeTa.
2. OueHKa JKCNepUMEHTA/IbHbIX yMeHHH. OIlleHKa CTaBUTCS HAa OCHOBAHUM HAOJIOZEHUS 3a
yUalMKCS ¥ IMCBMEHHOT0 OTYeTa 3a pabory.
OT1MmeTKa «5»:
- paboTa BBINOIHEHA MOTHOCTBIO U TIPaBU/IBHO, CZlelaHbl IPaBU/IbHbIe HAaOMI0/JeHNs U BBIBO/IBI;
- 9KCIIepPUMEHT OCYIIeCTBJ/IeH IO IJIaHy C yYeTOM TeXHUKU 0e30MacHOCTU W TIpaBW/ PabOThHI C
BellleCTBaMH U 000py/I0BaHUEM;
- TIPOSIB/IEHbI OPTaHU3al[MOHHO - TPYZOBble YMeHUsl, Mo/ep>KUBal0TCsl UMCTOTa pabouero mecra u
TIOPSAZOK (Ha CTOJIe, 5KOHOMHO UCIIO/Ib3YIOTCSI PeaKTHBBbI).

OtMmeTKa «4» :
- pabora BbITIO/IHEHA TIPaBU/IBHO, CZeaHbl TpaBUIbHbIe HAO/MIOZEHUST U BBIBOJBI, HO TIPH 3TOM
JKCTIepUMEHT TIpOBe/leH He TOJIHOCThI0 W/IM JIOMYIleHbl HecyllleCTBeHHble OHIMOKKM B pabore c
BellleCTBaMH U 000py/10BaHUEM.

O1meTKa «3»:
- paboTa BbINo/IHEHA TIPAaBUIBHO He MeHee ueM HarloJIOBUHY W JIOTYILeHa CyIleCTBeHHasl oInbKa
B X0/l JKCIiepuMeHTa B 00BbsicHeHUM, B oopmieHHH paboThl, B COOJIIOZEHWU TIPaBU TeXHUKU
6e3omacHOCTH Ha paboTe C BelljeCTBaMH M 000py/IOBaHWEM, KOTOpPast UCTIPaBJISIeTCs TI0 TpeOOBaHUIO
yuuTeJIsi.

OT1MmeTKa «2»:
- pomyileHbl fBe (v Oosiee) CyleCTBEHHbIe OIIMOKM B XO/ie: 3KCTIIepHMeHTa, B OOBSICHEHUH, B
odopmernr paboThl, B COOMIOI€HUM MPaBWI TeEXHUKUA 0€30TMacHOCTH MPHU paboTe C BellecTBaMH U
o0opy/ioBaHHEM, KOTODbIE YUall[MACS He MOXKET UCTIPAaBUTh JIaXKe TI0 TPeOOBaHUIO YUUTeIs;
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OtTMmeTKa «1»:
y y4alllerocsi OTCYTCTBYeT dKCTiepUMeHTalbHble YMeHHs - paboTa He BBITIOJTHEHaA.

3. OueHka yMeHUM pelllaTh pacyeTHbIe 3a/iauM.
O1tMeTKa «5»:
- B JIOTMUECKOM pacCy>KJeHWM W PpellleHWH HeT OIIMOOK, 3a/laua pellleHa paljoHaJIbHbIM
CII0Co00M;
O1meTKa «4»:
- B JIOTUYECKOM PpaCCYX/IeHUW W pellleHus HeT CYIeCTBeHHBIX OIMMOOK, HO 3a/auya pelleHa
HepalMoHaIbHLIM criocobom, WM JomyieHo He 6osiee ABYX HECYI[eCTBEHHBIX OIIMOOK.
O1tMeTKa «3»:
- B JIOTUYECKOM pacCyKZeHUU HeT CYII[eCTBeHHBIX OIIMOOK, HO /IOMylijeHa CylljeCTBeHHas OlIi0Ka B
MaTeMaTUYeCKUX pacyeTrax.
O1meTKa «2»:
- IMeeTCsI CyI[eCTBeHHbIe OIMOKY B JIOTHYECKOM PAaCCY>KIEHUH U PelleHr .
OtmeTtka «1»:
OTCYTCTBUe OTBeTa Ha 3a/laHue.
4. OrneHKa NMCbMEeHHBIX KOHTPO/IbHBIX PadoT.
O1tMeTKa «5»:
- OTBET IO/THbI} U MPaBU/IbHBIN, BO3MOXXKHA HeCyIl[eCTBeHHast OIrbKa.
OtMeTKa «4»:
- OTBET HEeIO/HbIN WK AOMYyIleHO He Oojiee [BYX HECYI[eCTBEHHBIX OIIMOOK.
O1MeTKa «3»:
- paboTa BBIMO/THEHA He MeHee ueM HarloJIOBHHY, [JOMYyIleHa OJHa CYIl[eCTBeHHasl OIMOKa W Tpu
3TOM /IBe-TPHU HeCyllleCTBeHHbIE.
O1meTKa «2»:
- paborta BBINIOJTHEHA MeHbIIle YeM HaTlOJIOBUHY WIN COZEP>KUT HECKOIBKO CYI[eCTBEHHBIX OIIHUOOK.
OtrmetKa «1»: - paboTa He BBIMOHEHA.

5. OuneHKa TecTOBbIX padoT.

Otmetka «5»: 90-100% BepHO BBINOIHEHHBIX 3a/JaHUI

OtMmetka «4»: 89%-67% BepHO BBINOHEHHBIX 3a/JaHUN

OtMmetKa «3»: 66%-50% BepHO BBINOIHEHHBIX 33/laHUI

Otmetka «2»: meHee 50% BepHO BBIIIOJIHEHHBIX 3alaHUN

OtMmeTKa «1»: HET BepHO BbITIOJIHEHHBIX 3a/laHUN
OueHoYHbIe ¥ MeTOJUYECKHEe MaTepHabl

O.C. I'abpuensiH. KoHTpo/bHbIE 1 IPOBepOUHbIe paboThl o XxumuK 10 knacc. M.: Ipoda, 2007 rop

O.C. I'abpuensiH. KoHTpo/bHBIE 1 TIPOBepOUHbIe paboThl o xumuu 10 k1acc. M.: Ipoda, 2007 rop
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