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(baxyIpTaTHBHOTO Kypca
«O0uHe BOMpoCHl XUMHM»

st ygammxes 10-11 kmaccos



[Tporpamma dakKy/nbTaTUBHOTO Kypca TipefiHa3HaueHa [Aas1 obyuvaroruxcsa 11
K/1aCCOB M paccunTaHa Ha 34 yaca. CopepkaHue Kypca COOTBETCTBYeT HOPMAaTHMBHBLIM
nokymenTtam EI'D u cooTHeceHO ¢ TpeOOBaHMSIMU TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJjapTa K TI0/ITOTOBKe BBIMMYCKHUKOB CpejiHel 0011ied mKo/bl. ®aKy/IbTaTUBHBIN KypC
TI03BOJIUT BOCIIOJIHUTH TIPOOe/ibl B 3HAHUSIX YYallUXCS M HauaTh Iie/ieHarpaB/IeHHYIO
MOATOTOBKY K C/laue UTOrOBOr'0 5K3aMeHa 0 XUMUHU.

Bbibop TeM, u3ydaeMblX B paMKax JJaHHOTO (paKy/JbTaTHBHOTO Kypca, CBs3aH C
BeyLIMMH pa3fe/iaMd IIKOJBHOTO KypCa XWMWW, MpPeCTaBJIeHHbIMU B KOHTPOJIBHO-
M3MepUTe/IbHbIX MaTepuanax Ajis nposenenus EI'D. Cogeprkallyecs: B Kypce pacueTHble
33/laud pa3/IMYHOr0 YPOBHS CIOXKHOCTU (6a30BOro, TIOBBIIIEHHOTO W BBICOKOTO) He
BblZIe/ieHbl B OTJe/bHbIA pasfies, a BK/OUEHbl B KOHTPOJIbHbIE UW3MEPUTe/bHbIE
Marepuasibl COOTBETCTBYIOIMX TeM. [Ipy M3ydyeHUr 3/1eKTUBHOIO KypCa peKOMeHyeTCs
obpatuTh 0coboe BHMMaHHE Ha Te 3JIEMEHTBI COJepKaHWsl, YCBOEHHE KOTOPBIX, Kak
MOKa3bIBalOT pe3ysbTarel EI'D, TpaAULMOHHO BbI3biBaeT 3aTpyAHeHus y ydamuxcs. K ux
YUCYy OTHOCATCS TIOHSITHS: «CKOPOCTb XUMMYECKHUX peakLui», «XHMHUUeCcKoe
paBHOBeCHUE», «THUJIPOJIU3 COJIeN», «OKUCIUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKLIUU»,
«37IEKTPOJIU3», «XUMHUECKHe CBOMCTBA W CTMOCOOBI TIOMyueHWs] OCHOBHBIX K/IacCOB
HEOPraHUYeCKMX U OpPraHuYecKHX BeLeCTB», «FeHeThuecKasi CBA3b MeXJy Kjaccamu
HeOpraHWueCKMX M OpraHuvecKux BelecTB». Oripefie/ieHHble TPYAHOCTA BO3HUKAIOT Y
IIKOJIbHUKOB TaK)Ke TIPU DeLIeHWM pacueTHBIX 3a/lay, OCO0EHHO BBICOKOTO YDPOBHS
CJIOKHOCTH.

Llenb Kypca:
[TogroroBka yuvamumxcs K cgade EI'D 1o xumun.

dopmupoBaHre 0a30BbIX yMeHHM, HEOOXOAMMBIX [Jisi TIPOJO/DKEeHUS
obpa3oBaHus ¥ podeCCHOHA/ILHOM esITe/TbHOCTH.

3adauu Kypca:
[ToBTOPUTH, CUCTEMATH3UPOBATh U 00OOIIUTE OCHOBHBIE TEOPETHUECKHE
BOIIPOCHI KypCa XUMUH.
Pa3BUTb yMeHUsI BbIIeNISITH  TIJIaBHOe, YCTaHaB/IWBaThb  IIPUUMHHO-
C/ie[ICTBEHHbIE CBSI3W, B3aMMOCBSI3M COCTaBa, CTPOEHHsI Y CBOMCTB BellleCTB.
CdopmupoBarh yMeHUs IPaKTUUECKU MPUMEHSITh TI0/TyYeHHbIe 3HaHUSI.
CcdopmupoBarts ymeHuss paboTaTb C pa3IMUHBIMU TUIAMH  TeCTOBBIX
3aJlaH, 3aTloJHATh OJIaHKW OTBETOB, TIJITAHUPOBAThb BpeMsi pPabOThI Haf
Pa3/IMUHBIMU YaCTsSMU K3aMeHa.

B pe3yabmame npoxocOeHusi npo2pammbl 31eKmMU8HO20 Kypcda:

Yuawjuecs 0014cHbI

JHamb / IloHumamb:
BadicHeliwiue XumuyecKue NnOHSIMusi:

> BBISIBJISITh XapaKTepHble MPU3HAKY TIOHSITHI: BellleCTBO, XUMUUECKUH 37IeMeHT, aToM,
MOJIeKyJla, OTHOCUTe/bHble aTOMHbIE M MOJEKYJ/IApHble MacChl, WOH, H30TOIbI,
XUMUYecKasi CBSI3b, 371eKTPOOTPHULIATe/IbHOCTb, Ba/JIeHTHOCTb, CTeleHb OKUC/IeHUs,
MOJIb, MOJIIPHAasE Macca, MOJSIPHBIA 00beM, Bell[eCTBa MOJIEKY/IIPHOTO |
HEMOJIEKYJIIPHOTO ~ CTPOEHUsl, pacCTBOPbI, 3JIEKTPOJUTHI U HE3JIeKTPOJIUTHI,
3/IeKTPOIUTAYECKAs AUCCOLMaLsl, TUAPOJU3, OKWUCIUTE/b W BOCCTAHOBUTEJIb,
OKHC/IEeHWe U BOCCTAHOBJIEHUWe, 3/eKTPOJIM3, CKOPOCTb XHWMHUYECKOM peakluH,
XUMHYeCcKoe paBHOBecUe, TeryioBou 3¢heKT peakijuu, yrjiepoJHbIA CKeseT,




(dbyHKIMOHa/MbHAsE ~ TpYyIa, W30MepuUsi W TOMOJIOTHs, CTPYKTypHas |
TIPOCTPAHCTBEHHAsi W30MepUsi, OCHOBHble TUIbI peakiuii B HeOpPraHUYeckou u
OpraHUuYeCcKou XUMUHU;

> BBISIB/ISTH B3aMMOCBSI3U TIOHSATHH, MCII0/Ib30BaTh BAXKHEHIIINE XUMHUUECKUE TTOHSITHUS

ISl OOBSICHEeHUS OT/JIeTbHBIX (PaKTOB U SIBJIEHUM;

TIPUHA/IJIEXXHOCTD BeIeCTB K Pa3/IMUHbBIM K/lacCaM HeOpraHWYecKrux CoeMHeHU;

T'OMOJIOTH, U30MephlI;

> XHMMUUeCKHe peaklid B OpraHuueckol XUMUHU.

OcHogHble 3aKOHbI U meopuu Xumuu:

> TIDUMEHSITh OCHOBHbIe TIOJIOK€HUSI XWMUYECKUX Teopuil (CTpOeHUsl aToMa,
XUMHYECKOU CBS3M, 3JIEKTPOIUTUUECKON [UCCOLMALIMM, KHUCIOT M OCHOBAaHUM,
CTPOEHUsS] OpraHWYecKUX COeAUHEHWN, XUMHUUeCKOW KWHeTHUKM) [I/I1 aHaau3a
CTPOEHUS U CBOMCTB BeIlleCTB;

> TioHuMartb cMbica [lepuoguueckoro 3akoHa /I.V1. MeHzeneeBa ¥ MCIO/b30BaTh €ro
JIsl KQUeCTBEHHOTO aHa/iM3a U 000CHOBaHHWSI OCHOBHBIX 3aKOHOMEPHOCTeH CTPOeHHSs
aTOMOB, CBOMCTB XMMUUECKUX 3/IEMEHTOB U UX COeIUHEHU.

BadicHeliwue eujecmea u mamepuaibl:

> KiaccudulMpoBaTh HeOpraHhYecKre U OpraHruueckrie BeljecTBa 10 BCeM U3BeCTHBIM
K/IaCCU(PUKALIMOHHBIM TpH3HaKaM;

> OOBSICHATb 00YC/IOB/IEHHOCTb TPAKTHUUECKOTO MPUMEHEHUsI BEI[eCTB UX COCTABOM,

CTpPOEHHEM U CBOUCTBaMU;

XapaKTepr30BaTh MpaKTUUeCcKoe 3HaueHue JaHHOTO BellleCTBa;

> O0OBICHATH 00IIMe CIIOCOOBI ¥ IPUHIIUTIBI ITOJTyYeHHsT Harbo/iee BaKHBIX BEIIleCTB.

Y V¥V

Y

Ymemb:
Ha3zbieamb u3yueHHble eeujecmeéa N0 MpPUBUAABbHOU UAU MeHCOYHapOOHOU
HOMeHK/1amype.
Onpedensamb/Kaaccuguyuposams:
BaJIECHTHOCTb, CTeMeHb OKUCIEHUSI XUMAUYECKUX 3/IEMEHTOB, 3aps/ibl MOHOB,;
BU/J| XUMUUECKUX CBSI3e B COeJUHEHUSIX U TUIT KPUCTA/LJTMYECKOW peleTKY;
MIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY.T;
XapakTep Cpe/ibl BOJHBIX PaCTBOPOB BeILECTB;
OKUCJ/IUTe/Tb U BOCCTAHOBUTETb;
TPUHA/JIEKHOCTh BeIleCTB K pa3/MyHbIM KjlacCaM HeopraHUuuecKux u
OpraHUYeCcKUX COeUHEHUN;
TOMOJIOTU U U30MEDBI;
XMMHWYEeCKUe peaklM B HeOpraHWueCKOM M OpraHhuYecKorW XUmuu (M0 BCeM
W3BECTHBIM K/1aCCHU(UKAIIMOHHBIM TTPU3HAKaM).
Xapakmepu3oeamb:
0 S, p U d-37eMeHThI 10 UX T0/10KeHHI0 B [Tepruoanueckoii cucteme [1.11.
MeHpeneeBa;
0 obrue XuMHUUeCKre CBOMCTBA MPOCTHIX BeIeCTB — META/UIOB U HEMeTaJl/IoB;
0 obume XUMUYeCKHMe CBOWCTBA OCHOBHBIX K/aCCOB  HeOpPraHWYeCKUX
coeJMHeHWM, CBOMCTBA OT/le/IbHBIX Tpe/ICTaBUTe/Iel ITUX K/IaCCOB;
0 CTpOeHUe U XMMHUYeCKHe CBOKWCTBA U3yUeHHbIX OPraHuUeCKUX COeIMHEeHUH.
O0®ACHAMD:
[ 3aBUCMMOCTb CBOMCTB XUMHWUYECKUX 3/IeMEHTOB U UX COeJUHEHUU OT
roJioxkeHus syemeHTa B [leprognueckon cucteme .. MeHgeneeBa;

e R s [ s [

|



[

MpUPOAY XWMWUUECKOM CBSI3M (MOHHOM, KOBa/eHTHOW, MeTa/l/IMuecKOHu,
BOJIOPOZIHOM);

3aBUCHMMOCTb CBOWMCTB HEOpPraHWYeCKMX M OpraHMYecKUx BeleCTB OT HX
CoCTaBa U CTPOEHUS;

CYLHOCTb H3YyYE€HHBIX BHJOB XUMHUECKUX peakLui (371eKTPOIUTUUeCKON
AUCCOLMalid, HOHHOTO OOMeHa, OKHC/IMTe/bHO-BOCCTAHOBUTENBHBIX) U
COCTaBJIAATh UX YPaBHEHUS;

B/MSIHME pPa3/lMYHbIX ()aKTOPOB Ha CKOPOCTb XMMHUUYECKOM peakUdd U Ha
CMelLljeHHe XMMUUeCKOr0 paBHOBECHSI.

Pewamb 3a0auu Ha:

[

BbIUKMC/IEHME  MacChl  pacTBOPEHHOrO  BeLeCTBa, COJep’kallerocsi B
onpezie/IeHHOM Macce pacTBOpa C U3BeCTHOM MaCCOBOM JI0/eH;

pacueTbl: 00beMHBIX OTHOIIIEHUM ra30B MPU XUMUUYECKUX PeaKIIvsX;

pacueTbl: MacChl BeIllecTBa WiIM 00BeMa Tra30B 10 H3BECTHOMY KOJIMUECTBY
BelllecTBa, Macce Wiu 00bEMY OJHOTO U3 YUAaCTBYIOIIUX B peaKLi1 BelllecTB;
pacueThl: TeryI0BOro 3deKra peakiuy;

pacueTbl: Macchl (06beMa, KOMUeCTBa BeleCTBa) TIPOAYKTOB peaKI[UH, eC/H
OJTHO 13 BeIIeCTB JJaHO B U30bITKe (MMeeT MpUMecH);

pacueTbl: Macchl (0OBeMa, KOJMyecTBa BelllecTBa) IMPOJYKTAa PeakLUu, eciu
O/IHO W3 BeIlleCTB [aHO B BUJIe pacTBOpa C OIpeje/eHHOW MacCOBOM [o/en
PacTBOPEHHOTO BeIeCTBa;

Haxo’K/leHe MOJIeKY/ISIpHOM (hOpMYJIbI BelleCTBa;

pacueTbl: MacCOBOW WM OOBEMHOM [OMM BBIXOAA TPOAYKTa peakuud OT
TeopeTUYeCKr BO3MOXXHOTI0;

pacyeTbl: MaCCOBOU 101 (MAacChl) XUMHUUYECKOT0 COeJMHEHUs] B CMeCH;
CcoCTaB/ieHHe 1[eMOUeK TeHeTUYeCKOW CBSI3W XUMMUYEeCKUX COeJUHEeHU
(HeopraHuyeckasi XMUsi U OpraHlueckasi XuMus).

HCNO/Ib30BaTh MNPUOOpPeTeHHbIE 3HAHUSA W YMEHMA B  NPaKTHUYECKOH
AeATeIbHOCTH M TOBCEJHEBHOM >XM3HM [IJisi: OObACHEHUS XUMHUUEeCKUX sIBJIEHWH,
TIPOUCXO/SAIINX B TIPUPOJie, ObITY M Ha TIPOM3BO/CTBE; ONpEee/eHUsT BO3MOXKHOCTH
MpOTeKaHWss XWMUYeCKUX TIpeBpallleHul B pa3/MUHBIX YCJIOBUSX M OLIEHKA WX
TOC/Ie[ICTBUM; 3KOJOTMUYeCKU IPAMOTHOTO TIOBeZIeHUsI B OKpY’Kalollleil cpefie; OLleHKH
BJIUSIHUSL XMUMHUUECKOTO 3arpsi3HEHUs] OKPY)Kaloll[el cpeJibl Ha OpraHu3M uejioBeKa U
JpyTHe >KUBble OpraHW3Mbl; 0€30TacHOTO OOpalleHus] C TOPIOYMMU U TOKCUYHBIMH
BelllecTBaMH, JlabopaTopHbIM 000py/I0BaHWEeM; TIPUTOTOBJIEHUs] PACTBOPOB 3a/laHHOM
KOHIIEHTpAllMd B OBITY U HAa TIPOM3BO/ICTBE; KPUTUUECKOH OIIEHKU JOCTOBEPHOCTU
XUMHYeCKoW nH(opMalyu, TTOCTYTIaollel U3 pa3HbIX HCTOYHUKOB.

2. IInanupyemble BocnuTaTe/IbHbIe pe3y/IbTaThl

[Tnanupyembie pe3y/bTaTbl BOCITUTAHUS Halle/ieHbl Ha TMEPCIeKTUBY Pa3BUTUS U
CTAHOBJIEHUsI IMUYHOCTH 00yuUaroIerocs. Pe3ybTaThl IOCTYKEHUS 11e/TH, PellleHus 3a7au
BOCITUTaHUS JjaHbl B (hOpMe 11e/IeBbIX OPUEHTHPOB.

LlenieBbie OPUEHTHUPBI PE3Y/ILTATOB BOCIIUTAHUS HA YPOBHE CPETHETO
ob1ero obpa3oBaHus

['paxkmaHckoe



OCO3HaHHO BbIpaXKarolLMd CBOK) POCCUMCKYH TPaKJAaHCKYH) HWJEHTUYHOCTh B
COBpeMeHHOM MHPOBOM CO00I1IeCTBe.

Co3Hawoluyd CBoe eAuHCTBO C HapogoM Poccuu, ¢ PoccuickuM TrocynapCTBOM,
OTBETCTBEHHOCTb 3a Pa3BUTHeE CTPaHBbI.

[TposiBAsIFOLLMM TOTOBHOCTH K 3a1juTe POAUHBL.

[TaTproTrueckoe

Bblpaxkatolmiii ~ CBOKO ~ 3THOKYJ/IbTYPHYH)  WJE€HTHUUHOCTb,  JIeMOHCTPHPYIOLIMIA
TIPUBEP>KEHHOCTb K POJIHOM KYJIbType Ha OCHOBe JIFOOBU K CBOeMYy Hapoly, 3HaHUsI ero
WCTOPHWH U KYJbTYPBIL.

Co3Harouii cebst maTpUOTOM CBOero Hapo/a ¥ Hapo/ia Poccuu B 1ie/ioM.

[TposiBrisitOILMiA JesiTeslbHOe LEHHOCTHOe OTHOIIEHWe K UCTOPUUECKOMY U KYJIbTYPHOMY
Hac/eu0 CBOero U Ipyrux HapozoB Poccuy, K Hal[MOHA/IbHBIM CUMBOJIaM, TIpa3fiHUKaM,
naMsiITHUKaM, TPaJULi1sIM Hapo/|0B, NMPOKMBAIOIIUX B POHON cTpaHe — Poccum.

IIyXOBHO-HDPaBCTBEHHOE

[TposiBAsitOLLMI TIPUBEP)KEHHOCTb TPAJULMOHHBIM [1yXOBHO-HPABCTBEHHBIM LI€HHOCTSIM,
KyJIbType HapoAoB Poccum.

[eliCTBYIOIIUM Y OLIeHMBAIOLMK CBOE TOBeJeHHEe U TIOCTYMKH, MOBeleHUe U MOCTYIKU
IpPYTUX JIIOAeW C TIO3ULMM TPaJULIMOHHBIX POCCUMCKUX JYXOBHO-HPABCTBEHHBIX,
COLIMOKY/IbTYPHBIX L|EHHOCTel ¥ HOPM C YUeTOM OCO3HaHUsI N0C/1e[iCTBUI TTOCTYITKOB.
Co3Haroumy U JesaTeqbHO BbIpaKAIOIUA TTIOHMMaHKe 1[eHHOCTH KaXK[0W ue/i0BeueCcKoun
JIMYHOCTH, CBOOO/BI MUPOBO33PEHUYECKOr0 BLIOOpA, CaMOOTpezie/ieHHs], OTHOIIEHUs K
peIMTUU U peJTMTM03HOM TIPUHA//Ie)KHOCTH UesloBeKa.

JCTeTUYeCcKoe

3HaMI ¥ yBaXKaIOLIWKA XyZ0)KeCTBeHHOe TBOPUeCTBO CBOEro Hapo/a.

Kputruecku oLjeHUBAKOLIMN U [eATe/IbHO MPOSIB/SIOLIMN TOHMMaHUe SMOLIMOHATBHOTO
BO3/1eliCTBHUSI UCKYCCTBa, €r0 BAUSHUS Ha yIleBHOe COCTOSIHUE U TIOBeZIeHUe JIto/lel.
Boipakarolliiii oHMMaHue 1[eHHOCTH OTeUeCTBEHHOTO W MUPOBOTO XYZA0KEeCTBEHHOTO
HacJieusi, poJid HApOJHbBIX TPAJULIMK U HAPOJHOTO TBOPYECTBa B UCKYCCTBe.
du3unyeckoe

[ToHUMaroMMKM ¥ BBIPKAKIIWA B TPAKTAUECKOM [eATeJIbHOCTH LIeHHOCTb JKU3HU,
3710poBbsi U 0€301aCHOCTH, 3HaueHWe JIMYHBIX YCWJIWH B COXPAHEHHWU U YKpeIyleHUu
CBOErO 37I0POBbSI, 3[0POBbSI APYTUX JIFO/IEM.

Boipaxkaroiyii Ha TIpakKTHKe yCTaHOBKY Ha 37J0pOBbIii 00pa3 »KU3HH, CTpemJieHHe K
(hU3MUecKoMy CaMOCOBEPIIIEHCTBOBAHWIO, COO/IOAAIONIMN U MpOIIaraHupyIOIHA
Ge30macHbBIN U 37I0POBBIM 00pa3 XKU3HM.

CoO/rofarolyii  MpaBu/ia JMYHOHM M OOIeCTBeHHON 0€e301acHOCTH, B TOM UHCJIe
6e3omacHoro NoBe/ieHUs] B THPOPMAILIMOHHOM Cpe/e.

Tpynosoe

YBaKaloUuii TpPy[, pe3y/JbTaThl TPy/a, TPYAOBYHO COOCTBEHHOCTh, MaTepHasbHbIe
pecypcbl W CpeficTBa CBOM U [pPYTruUX JitOfleid, TpPyZoBble U TpodecCcroHaIbHbIe
JIOCTMXKEHUSI CBOMX 3€MJ/ISIKOB, WX COLIMA/JbHO 3HAYMMbIM BKJaJ, B pa3BUTHE CBOETO
roceJieHus1, Kpasi, CTPaHbl.

OpreHTHPOBaHHBI Ha OCO3HaHHBIA BBIOOp cdepbl TPYZOBOH, MpodecCHOHATHEHON
JIeSITeIbHOCTA B POCCHMCKOM OOII[eCTBE C YUeTOM JIMUHBIX JKU3HEHHBIX TIIaHOB,
roTpeGHOCTel CBOeli ceMbH, OOITeCTBa.

OKoJIorhyecKoe



BhIpaskaroiiyii ¥ IeMOHCTPUPYOIIUM C(hOPMUPOBAHHOCTh 3KOJIOTHUECKOM KY/IbTYPhI Ha
OCHOBe TMOHHMMAaHUS BAMSTHUSI COL[MATbHO-95KOHOMUUECKUX TMPOLIECCOB Ha OKPY’KaroL[yH0
TIPUPOZHYIO Cpeny.

[TpyUMeHSIFOIIMI 3HAHUS COIMA/IbHBIX U eCTeCTBEHHBIX HayK [Js pelleHus 3ajad I10
oXpaHe OKpYy»Karolljel cpe/ibl.

ITo3HaBartenbHOE

MesiTeNTbHO BBIpAyKaroII[|ii TI03HABaTe/IbHble WHTEPeChl B Pa3HBIX MPeMeTHBIX 00/1acTsaX
C YUETOM CBOUX CIIOCOOHOCTEH, TOCTH>KEHHH.

O6naparoluii 1pe/iCTaB/eHHeM O HAay4yHOM KapTMHe MHpa C yYeTOM COBpPeMeHHbIX
NOCTW)KeHWM HayKd W TeXHUKH, [AOCTOBEPHOM HayuHOM WHGOpMalMW, OTKDPBITHSIX
MUPOBOM U OTeUeCTBEHHOU HayKH.

Pa3BuBaOIIMN ¥ TTPUMEHSIOIUI HAaBbIKW HaO/MIO/IeHHH, HAaKOTUIEHUSI U CUCTeMaTH3al[uH
(hakToOB, OCMBIC/IEHHSI OIbITA B €CTeCTBEHHOHAyUYHOM M T'yMaHUTApHOM 00/1acTsax
T03HAHUS, UCC/Ie/]0BaTeIbCKOU /lesiTeTbHOCTH.

Pazpen II. COAEP)KAHUE d¢akyabratuBHoro KYPCA

«OcCHOBHBIE BOIIPOCbI XUMUH»
(Xumus. 11 knacc)

CTpyKTypa KOHTPO/IbHO-U3MepuTe/IbHbIX MaTepuasoB EI'D no xumum (1 gac).

Crerudurarms EI'D o xumuu 2023 r. Tlnan 3k3ameHariionHon pabotel EI'D mo
xumun 2023 1. (ITPUJIOKEHUE k cnenudukanuu). KoaudukaTop 3/71eMeHTOB
cogepkaHusg 10 xumuu g coctaBineHuss KVMos EI'D 2024 r. KoHTpoabHO-
M3MepUTe/IbHbIe MaTepHuasibl 1o XumMuu 2023 T. (aHa/IM3 TUTTUYHBIX OITHOO0K).

Tema 1. TeopeTnueckue 0cHOBbI XuMuu. O01as xumus (8 yacos)

1.1. Xumuueckuti 31emeHm

CoBpeMeHHbIe TIpeACTaB/leHdss O CTpoeHWM aTtoma. CTpoeHHe 3JIeKTPOHHBIX
000/10U€K aTOMOB 3/IEMEHTOB TIEPBbIX UEThIpEX TEPUOMIOB: S-, p- U d-3/IEMEHTHI.
OnekTpoHHast KoHuUrypauus aroma. OCHOBHOe U BO30y»K/jeHHOe COCTOSIHME aTOMOB.
[Tepyoguyeckuit 3aKOH W TepyUofMYecKas CUCTeMa XUMUYecKux 3yeMmeHToB [I.W.
MenpeneeBa. Pazjycbl aTOMOB, WX MepUOJUUYeCKe U3MEHEeHUS] B CUCTeMe XUMHUUYeCKUX
3/IeMEHTOB. 3aKOHOMEDHOCTHM M3MEHEHHsI XUMHUYEeCKMX CBOMCTB 3JIEMEHTOB M UX
COeIMHEHUH T10 mepuoiaM U rpyrmnam. [IoHsTHe 0 paj0aKTUBHOCTH.

1.2. Xumuueckas ces3b U cmpoeHue geujecmed

KoBaneHTHasi XxvMuuecKasi CBsI3b, €€ Pa3HOBUJHOCTU (TIOJIipHAasi U HeToJisipHasi),
MeXaHW3Mbl 00pa3oBaHMs. XapaKTepHUCTUKW KOBA/JIeHTHOW CBSI3U (AJMHA WU SHEprus
cBa3u). VloHHas cBsi3b. MeTtannnueckas CBs3b. BogopoaHas CBS3b.



OJIeKTPOOTPULIATe/IbHOCTL. CTeleHb OKUC/IeHUS U BaJleHTHOCTb XUMUYECKUX 3/1IeMEHTOB.
BeljectBa MOJIEKY/ISIDHOTO M HEMOJIEKYJ/ISIDHOTO CTPOEeHUsl. 3aBHCHMMOCTb CBOWCTB
BEIIeCTB OT 0COOEHHOCTEeN UX KPUCTA/UTUIECKOH PeIleTKH.

1.3. XumuuecKue peakyuu

1.3.1. Xumuueckas KuHemuKka

Knaccudukaims xumMuueckux peakijuii. TerioBod 3¢h@deKT XUMUUeCKOW peakivu.
Tepmoxumuyeckue ypaBHeHUs. CKOPOCTb peakijuM, ee 3aBUCUMOCTb OT pa3/dyHbIX
(hakTopoB.

Ob6paTtumMbie 1 HeoOpaTHMble XUMHUECKHWe DeaklMd. XUMHUeCcKoe paBHOBeCHE.
CMelljeHMe XMMHAYECKOTO PABHOBECHUS MO/, IeiCTBUEM pa3/IMUHbIX (PaKTOPOB.

1.3.2. Teopus 3nekmpoaumuyeckoli ouccoyuayuu

OIeKTPOUTUYeCKast IUCCOLUALIUS 37IeKTPOJIUTOB B BOAHBIX pacTBopax. CU/IbHbIE U
cs1abble 1eKTPOMUTHL. Peakiiy HOHHOTO 0OMeHa.

XapakTepHble XMMUYECKHMe CBOMCTBA OKCHJOB: OCHOBHBIX, am(OTepHbIX,
KUC/IOTHBIX. XapaKTepHble XWMHYECKHWe CBOMCTBA OCHOBAaHUW U  aM(OTepHbIX
TUAPOKCUIOB. XapaKTepHble XMMUUeCKHe CBOMCTBA KUC/IOT. XapaKTePUCTHUKA OCHOBHBIX
K/IaCCOB HEOpPraHWYecKWX COeJUHEHUM C TI03WLMKM TEeOpUM 3JeKTPOJUTUYECKOU
nuccouuauuu (TO).

XapakTepHble XUMHUYECKHEe CBOMCTBA COJIeW: CpeJHUX, KHUCIbIX, OCHOBHBIX;

KOMIUIEKCHBIX (Ha MpUMepe COeAWHEHWW a/fOMUHUSI U LMHKA). ['Maponus cosen.

Cpema BOAHBIX pacTBOPOB: KWCJasi, HeWTpanbHasi, LienovyHasi. BopgopoaHbiv

nokasatens (pH). naukatopel. OmnipesenieHre xapakTepa CpeZibl BOJHBIX paCTBOPOB
BellleCTB.

1.3.3. OKucaumenbHO-860CCMAaHo8UMesbHble peakyuu.

Peakijui OKHC/IWMTE/bHO-BOCCTAHOBUTE/IbHBIE, UX Kiaccudukaiusa Kopposus
METa/JIOB U CIOCOOBI 3all[UThl OT Heeé. DJIeKTPOM3 pacliJlaBOB U PACTBOPOB (coJiei,
1jes0uerd, KUQIOT). Peakuuu, mNOATBep)KJarolve B3auUMOCBSI3b DPA3/IMUYHBIX KJ1aCcCOB
HEeOpPraHUYeCcKux CoeIMHeHUM.

1.4. PeweHue mpeHUpOo8OUHbIX 3adau no meme: «Teopemuueckue OCHO8bI
xumuu. O6was xumus»» (no mamepuasam KUMoe ET'D)

BbrunciieHve Macchl pacTBOPEHHOTO BeLIeCcTBa, COZEeprKalllerocsi B Ompe/eeHHON
Macce pacTBopa C M3BECTHOM MacCOBOU [fjoJielt. PacueThl: 00BeMHBIX OTHOIIIEHU! T'a30B
TpU XMUMUYEeCKUX peakiusix. PacueTsl: TersioBoro 3¢ dekra peakiuu. PacueTsl: MaccoBoit
Jlonv (Maccel) XMMUUECKOT0 COeZIMHEHUS] B CMeCH.

Hanucanue ypaBHeHUId OKUC/IUTEIbHO-BOCCTAHOBUTEJIbHBIX peaKLMi, pacCTaHOBKa
K03 bUIIMEeHTOB METOZIOM 3JIEKTPOHHOTO OasaHca.

Tema 2. Heopranuueckas xumus (10 uacoB)

2.1. Xapakmepucmuka Memasn/o8 2/1aéHbIX N002pyNnn u ux coeouHeHul

OO11asi XxapakTepuCThKa MeTasuloB raBHbIX noAarpynn I-III rpymm B cBsi3u € ux
TO/I0’KeHWEeM B MepUoJuUecKol cucteMe xumMuueckux snemeHToB [I.M. MeHjeneeBa u
0COOEHHOCTH CTPOEHUsI UX aTOMOB.

XapakTepHble XMMHUUYeCKUe CBOMCTBA TMPOCTHIX BEIeCTB U COeAMHEHUN MeTasljIoB -
L|e/IOYHBIX, L[eJI0OUHO3eMe/bHbIX, aTFOMUHUS.

2.2. Xapakmepucmuka HemMeman/08 2/1aéHbIX N002pynn u ux coeouHeHull

OO61masi xapakTepuCTHKa HeMeTalJIoB IiaBHbIX noArpymm [V-VII rpymnmn B cBsi3u C
VX TOJIO’KEHVEeM B MepUOJUYeCKON CUCTeMe XMMHUYecKHx 3yieMeHTOB .M. MeHzeneeBa
1 0COOeHHOCTSIMU CTPOEHUsI X aTOMOB.



XapakTepHble XMMUYeCKHe CBOMCTBA MPOCTHIX BelleCTB U COeJMHEHUN HEMETaslIoB
- BOZI0PO/a, rajioreHoB, KUCI0PO/a, Cephl, a30Ta, Gocdopa, yrieposa, KpeMHHUS.

2.3. Xapakmepucmuka nepexo0HbIX 3/1eMeHIMOo8 U ux coeOuHeHull

XapakTepucTUKa IepexOJHbIX 3/IEMEeHTOB — MeJW, LJUHKA, XpoMma, yKeje3a [0 UX
TOJ/IO’KEHUI0 B TIePUOIAUeCKONM CUcTeMe XUMUuecKux 3jieMeHTOB .M. MeHgeneeBa u
0COOEHHOCTSIM CTPOEHHSI UX aTOMOB.

XapakTepHble XUMHUUYeCKHe CBOMCTBA MPOCTHIX Bell[eCTB U COeJUHEeHUN MepeX0AHbIX
MeTa/lZIOB — MeJI, LINHKA, XpOMa, JKejie3a.

2.4. PeweHue mpeHUpo8oYHbIX 3a0au no meme: «HeopzaHuueckas xumus» (no
mamepuanam KHMoe ET'3)

PacueTbl: Macchl (06beMa, KOJIMdeCTBa BelljecTBa) MPOAYKTa peakivu, eC/i OfIHO U3
Bel[eCTB /IaHO B BHJle pacTBOpa C OIpeJe/ieHHOM MacCOBOM [j0Jied pacTBOPEHHOIO
BellleCTBa.

PacueTel: MaccoBOW WM OObeMHOW JOMM BbIXO/Ia TIPOAYKTa peaKIUHd OT
TeoOpeTUYeCKd BO3MOXXHOrO. PacueTbl: MaccoBOM oM (MacCbl) XUMHYECKOTO
coeuHeHus1 B cmecu. OripefiesieHre pH cpe/ibl pacTBOpOM COJIeid.

'eHeTnYeckas CBA3b MeXAY OCHOBHBIMU KJIaCCAMU HEOPraHWUUeCKUX COeIUHEHUHN.
KauecTBeHHbIe peakllii Ha HeOpraHWYeCcKre BellecTBa U MOHBL.

Tema 3. Oprannueckas xumus (10 yacoB)

3.1. Yene8000poobi

Teopusi CTPOeHMs OpraHMYeCKUX COeJWHeHUU. M3omMepusi — CTPYKTypHas |
MPOCTPaHCTBEHHas1. ['0M0JIOTH ¥ TOMOJIOTUYECKUH P,

Tunbl CBA3ed B MOJIEKyJlaX OpraHMYeCKUx BellecTB. ['mOpuau3aiiysi aTOMHBIX
opburtaneii yriepoga. Paaukan. @yHKIMOHa/MbHas rpynma. Kmaccubukaius u
HOMEHK/IaTypa OpraHuuecKux coeIMHeHUH.

XapakTepHble XUMHWUeCKHe CBOWMCTBA YI/IeBOJOPOZOB: a/lKaHOB, LIMK/I0aJIKaHOB,
aJIKeHOB, TUEHOB, aJKWHOB. [IpUpO/iHbIe UCTOUHUKU YTJIEBOLOPOZAOB, UX TepepabOTKa.
MexaHU3Mbl peakUWyd TPUCOeJVHEHUs1 B oOpraHuyeckon xumuu. IlpaBuno B.B.
MapKOBHMKOBA, MpaBu/io 3aiiieBa A.M.

XapakTepHble XMMHYeCKHe CBONCTBAa apOMaTHUeCKMX YTeBOAOPOJOB: OeH3osa U
To/Myona. MexaHU3Mbl peakUWid 371eKTPOQUILHOTO 3amelljeHusi B OpraHUuYecKux
peakLusx.

BricoKkOMOneKynsipHble COeIUHEeHUSI. Peakiuu No/IMMepu3aLiuu u
nonukoHzeHcauuu. [Tomumepsl. [lnactMaccel, BOJIOKHA, KAyUyKH.

3.2. Kucopodcodepicaujue opzaHuueckue coeOUHeHU st

XapakTepHble XMMHAYECKHEe CBOKMCTBA Tpe/ie/IbHbIX OJHOATOMHBIX U MHOTOaTOMHBIX
CrUpTOB, (eHona. XapakTepHble XUMHWUeCKWe CBOMCTBa asbJeruoB, NpeJenbHbIX
KapOOHOBBIX KUC/IOT, CIOXKHBIX 3(¢UpPOB. BUoornuecky Ba)KHbIE BeEL[eCTBA: YIJIeBO/bI
(MOHOCaxapuzbl, Aucaxapuzbl, [onWcaxapuzbl). Peakuuy, MOATBEp)KAArOLIUe
B3aMMOCBSI3b YI/IEBOZOPO/IOB U KUCIOPOICOAep KalliX OPraHuueCcKUX coeIMHeHUH.

OpraHuyeckue COeAUHEHUs, COJep’Kalue HeCKOJbKO  (PYHKI[MOHAJbHBIX.
OcobeHHOCTH XUMUYeCKHUX CBOUCTB.

4.3. Azomcooepicaujue opzaHuvecKue coeOuHeHUsl U OU0/102UYECKU 6AMCHbBIE
op2aHuyeckue geujecmea

XapakTepHble XMMUYeCKHe CBOKWCTBA a30TCOZep KallliX OpraHuueCKUX COeIMHeHNN:
aMUHOB ¥ aMMHOKHUCJIOT. Broornuecku BaXkHble BellleCTBa: KUPHI, Oe/TKH, HyK/IeHHOBbIe
KUC/IOThL. ['OpMOHBI. @epMeHThl. MeTaiopraHnyeckre CoeJMHeHUs.



4.4. PeweHue npakmuueckux 3adau no meme: «OpzaHuueckasi Xumusi» (no
mamepuaiam KUMoe EI'3)

HaxoxzeHre MoseKkyasspHOM (opMysibl BelllecTBa. ['eHeTHuUecKasi CBSI3b MEX[Y
HeOpraHhuuyeCKMMM U OpraHW4yecKUMHU BellleCTBaMU. ['eHeThueckass CBSI3b MeXAY
OCHOBHBIMM KJjlaCCaMM HeOpraHu4eckux BelecTB. KauecTBeHHble peakiuud Ha
HEKOTOpbIe K/IaCChl OPraHUYeCKUX COeJVHEHUU (a/IKeHbl, a/lKaHbl, COUPTHI, aabJerubl,
KapOOHOBBIE KUCJIOTHI, YT/IEBOBI, Oesiku). VjeHTUdUKaIis opraHuueCcKUx CoeIMHEeHUM.

Tema 5. O0001IeHHe ¥ TOBTOPeHHE MaTepHa/ia Kypca XuMmuu (4 gaca)

OcCHOBHbIe TIOHATUS W 3aKOHbI XxUMHUU. [lepuoguueckuii 3akoH [1.1.MeHgeneeBa u
ero usnyeckuii cMbici. Teopust cTpoeHUs1 opraHudeckux BelectB A.M. ByTiepoBa u
0COOEHHOCTH OpraHUYecKuX coefrHeHHH. OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PeaKIuu
B HEOpraHWYecKOM W OpraHUueckon Xumuu. ['‘eHeTMuecKass CBSI3b  MeXAY
HEOpPraHUYeCKMMU Y OpraHUYeCKUMH COeJVHEHUSMU. OKCIepUMeHTalbHble OCHOBBI
OpraHUYeCKOW U HeOPraHM4eCckor XUMUHU.

PaboTa ¢ KOHTPOBHO-U3MepUTeTbHBIMU MaTepranaMu EI'D 1o xumumu.

Hmoezoeblili koHmponb 8 popme EI'D.

Y4yeOHO-TeMaTHUECKUH TIVIAH

Ne HaumenoBanue Kon-Bo B Tom uncne
/T pa3iesioB U TeM yacoB | IIpaktuyeckue ®opmbI paboThI
3dHATUA

1 | CtpyKkTypa KOHTPOJIbHO- 1 - Jlexiust

W3MepUTeJIbHBIX MaTepuaioB EI'D no
XUMUU
2 | TeopeTnueckrie OCHOBBI XUMHH. 8 4 Pa36op TecToB u 3azau EI'D,
06]_uaﬂ XUMUS COCTaBJIeHUEe aITOPUTMOB
peleHus.

3 | Heopranuueckasi Xumusl. 10 6 Pa36op TectoB u 3az7au EI'D,
COCTaBJ/IeHHE aJITOPUTMOB
pereHus.

4 | Opranvueckasi XUMUs. 10 5 Pa36op TectoB u 3agau EI'D,
COCTaBJ/IeHUE aITOPUTMOB
pereHus.

5 | Ob60061eHMe U TTIOBTOPEHKe MaTepHraa 5 5 Pas6op recros 1 3agau EI'D,

Kypca XUMHUH COCTaBJ/IeHHWE a/ITOPUTMOB
pereHus.

Pazpen III. TEMATUYECKOE IIVIAHUPOBAHUE
@akyabTaTUBHbIM Kypc «OCHOBHBIE BONPOCHI XUMHUW», 11 Kiacc

No Tema 3anHsiTUS Kon-Bo Hara
4yacoB IMpoBeeHUA

CTpyKTypa KOHTPOJIbHO-U3MepUTe/IbHbIX MaTepuasioB EI'D no xumuu 1




Tema 1. Teopernueckue 0CHOBbI XuMuH. O01mas xumus. (8 yacoB)

2 XHWMUUECKUH 371eMEeHT U XUMUUeCKasi CBsI3b. 1

3 PerieHue 3a/1au 1o TeMe: « XUMUUECKUM 3/1eMeHT U XUMUUeCKasi CBSI3b». 1

4 XUMUYecKasi KWHeTHKa. 1

5 PeluieHue 3az1au 11o teme: «XuMUUecKass KHHETHUKAa». 1

6 Teopust 3/IEKTPOIUTUUECKOW [IMCCOLMALMH. 1

7 PelieHue 3az1au 1o Teme: «Teopus 3/1eKTPOJIMTUYECKOW TMCCOLIMALIN». 1

8 OKHCINTETbHO-BOCCTAHOBUTE TbHBIE PEAKI[HU. 1

9 Pemmenue 3amau 1o teme: « OKUCIUTE/IbHO-BOCCTAHOBUTEJIbHBIE DEAKIIANY. 1

Tema 2. Heoprannueckas xumus. (10 yacos)

10 | XapakTepucTHKa METa/IJIOB IVIaBHbIX MOATPYIIT U UX COeJUHEHUI. 1

11 Perienue 3az1au 1o teme: «IllesiouHble U 11e/I04YHO3eMeIbHbIE 3/IEMeHTHI U UX 1
COe/IMHEeHUs], aJIFOMUHUI U er0 COeIUHEHUS».

12 | XapakTepucTvKa HeMeTasyIOB IJIaBHbIX TIOATPYIIN U UX COeIMHEHUM 1
(rasioreHbl, MOATPYIINa KMC/I0PO/ia, BOAOPO).

13 Pelienue 3az1au 11o teme: «l'ajloreHbl». 1

14 Pemmenue 3anau o teme: «IloArpyrna KMCI0po/a, BOJOPO». 1

15 | XapakTepucThKa HeMeTasIOB IJIaBHbIX TIOATPYIIN U UX COeIMHEHUM 1
(mogrpymnma asora, NOArpyIIa yriepozsa).

16 | Pewienue 3azau o teme: «Iloarpymra azora». 1

17 | Pewenue 3azau 1o teme: «lloarpymnmna yryiepoza». 1

18 | XapakTepHcTHKa MeTa/IJIOB TOOOYHBIX MTOATPYIIT U UX COeTUHEHHM. 1

19 | Pemenue 3az1au 110 TeMe: «XapaKTePUCTHKA MeTa/JIOB TOOOUHBIX MOATPYIIT U 1
HUX COeIMHEHUM».

Tema 3. Opranuueckas xumus. (10 yacon)

20 | Teopus cTpoeHus1 OpraHYeCcKUX coeinHeHnu. Msomepusi. 1

21 | YrzieBoopo/p! — ajJIKaHbl, aJIKeHbl, LIUK/I0a/IKaHbl, a/IKUHbI, a/IKa{UeHbI. 1

22 Pemenue 3azmau o teme: «IIpenenbHbie yriieBOAOPOIbD». 1

23 Pemmenue 3azmau o teme: «HermpeesibHbIe yrieBOAOPOIbD. 1

24 | ApomaTtuyeckue yrjieBo0pO/bl. 1

25 Kucnopogcopepykarue OpraHuvecKue coeiHeHUs1  (CpaBHUTe/IbHasI 1
XapaKTePUCTHUKA CITUPTOB, a/b/IETUIOB U KADOOHOBBIX KUC/IOT).

26 | PerreHue 3ajau. 1

27 | Pemenue 3azau. 1

28 | Asorcozepkaljie OpraHAYecKHe COeAVHEeHUs M OHOJIOTUYECKH BayKHBIE 1
BellleCcTBa.

29 Pelienue 3az1au. 1

Tema 4. O00011IeHHEe ¥ IOBTOPEeHHe MaTeprasia Kypca xumuu (4 yaca)

30 | O6o6iieHre MaTepyana IO TeMe IIKOJBHOTO Kypca «OOImasi XuMus» - 1
pelieHue CJI0KHBIX 3a71ad, Pa300p THIMUYHBIX OIIMOOK.

31 | O6o6ireHre MaTepuara Mo TeMe IIKOJBHOTO Kypca «HeopraHuueckasi XUMHsi» 1
- pelieHre CI0XKHBIX 3a71ay, pa300p TUIMYHBIX OMIKOOK.

32 O0600111eHMe MaTepHasia TI0 TeMe IIKOJIBHOTO Kypca «OpraHuueckast XUMHsI» - 1
pellleHre CJIOKHBIX 3a/1a4, pa300p THUIMMUHBIX OLITHOOK.

33 | WtoroBelii KOHTpO/b B hopme EI'D. 1

34 | WtoroBeiii KOHTpO/b B hopme EI'D.

Wtoro: 34 yaca




YUYEBHO-METO/NYECKOE OBECIIEHEHUWUE OBPA3OBATEJ/IBHOI'O ITPOLJECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

» Xumus / I'abpuensia O.C., Octpoymos W.I'., Crnagkos C.A., AKIIMOHEpHOe 00111eCTBO
«3patenbcTBO «IIpocBelieHve»
» Xumus, 11 knacc/ I'abpuenss O.C., OctpoymoB W.I'., Cnagkos C.A., AKI[MOHepHOe 00II[eCTBO

«3patenscTBO «IIpocBelieHre»

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

I"abpuensa O. C., OctpoymoBa W.I". HactonbHast kHura yuutesisa. Xumus. 10 k. - M.: Ipoda.

abpuensia O.C., OctpoymoBa W.I'. Opranndeckast XUMUsi B TeCTax, 3ajiauax, yrmpaxHeHUsx.10 Ki1.

— M.: Ipoda.

Xumust 10 k71.: KoHTposibHBIE U TTpOBepoUHbie paboThl K yueOHUKY O.C. I"abpuesnsiHa.

abpuensH O.C., Pemteros I1,B., OctpoymoB WN.I'., Hukutiok A.M. ['oTOBUMCS K e IMHOMY

rocy/lapCTBeHHOMY 3K3ameHy. —M.: [Ipoda.

abpuensa O.C., OctpoymoB W.I". Xumus. MaTepuaribl /i/1s1 TTIOATOTOBKY K € JUHOMY

roCyZlapCTBEHHOMY 5K3aMeHY U BCTYITUTe/TbHBIM 3K3aMeHaM B By3bl: Yue0. [Tocobue, - M.: JIpoda.

I'abpuensa O.C., OctpoymoBa W.I". Xumuueckuii sKcriepuMenT B 11ikose, 10 k1. — M.: [Ipoda.

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET



¥Ypok (POI) https://resh.edu.ru

Ypok (Hcriopran) https://nsportal.ru

(AKnacc) https://www.yaklass.ru

Buneoypok (MHTEPYPOK): https://interneturok.ru
[Tpesenranus (Mudoypok) https://infourok.ru
bubmumoreka 1IOK https://m.edsoo.ru

[TpesenTauus (3HaHuo) https://znanio.ru

Pemry EI'3: https://ege.sdamgia.ru/

¥Ypox : https://urok.1sept.ru

¥Ypok, npe3seHtanuu:https://multiurok.ru
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