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ITOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamMma o XMMHUM Ha ypPOBHe CcpeJHero o01iero odpa3oBaHUs
pa3pabotaHa Ha ocHoBe dDezepa/sbHOTO 3aKoHa OT 29.12.2012 Ne 273-P3 «06
obpazoBanuu B Poccuiickoit ®Pepepauyu», TpeboOBaHUM K pe3y/bTaTaM
oCBOeHUs1 (esiepasibHOM 00Opa3oBaTeNbHON TMpOrpaMMbl CpefiHero 00IIero
obpazoBanust(POIT COO0), rpe/iCTaB/IeHHbIX B ®denepaibHOM
rocygapctBeHHoM obpa3oBaresibHOM ctaHzapTe COO, c yuérom KoHuemnmu
rperofiaBaHvsi ~ yueOHOro rmpeaMera «XuMHs» B 00Opa3oBaTebHBIX
opranmsauusax  Poccuiickon — @esepauyy, — peaqM3yOLMX  OCHOBHbIE
oOpa3oBaTesibHbIE TIPOTPAaMMBbI, 1 OCHOBHBIX T0JIOKeHUM «CTpaTeruu pa3BUTHS
BocriutaHusi B Poccuiickon ®efepauyu Ha Tniepuof, Ao 2025 ropa»
(Pacnopspkenue IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMust Ha ypOBHe YTyO/JIEHHOTO M3yueHWs 3aHMMaeT Ba)KHOe MeCTO B
CUCTeMe eCTeCTBeHHO-HayuHoro obOpa3oBanus yuamuxcs 10-11 ksaccos.
W3yuenne mnpegMera, peanusyemMoe B YUIOBUAX AU((depeHLMPOBaHHOrO,
npodwibHOr0 00yueHUs, TIpU3BaHO o0OecreunuTh 00IIe00pa3oBaTe/ibHYIO U
O0ILIeKy/IbTYPHYIO TIOATOTOBKY BBIMYCKHUKOB INKOJbI, HEOOXOAUMYH AJisi
ajlanTaliy UX K ObICTPO MEHSIFOLUMCS YCIOBUSIM >KHU3HU B COLIMYMe, a TaKXKe
[Uiss  TIPOAO/DKeHWs o0ydyeHUsi B OpraHu3anusx  MpodecCMoHalbHOTO
oOpa3oBaHMs, B KOTOPBIX XWUMHSI SIBJISIETCS OJHOW U3 TIPUOPUTETHBIX
JVICLIATI/TUH.

B nporpamMme mo XWMHM Ha3HaueHWe mnpeaMera «XHWMHS» TOJydaeT
MoJpOOHYI0  WHTEpIpeTaliii0 B COOTBETCTBUM C OCHOBOIIOJIATaOIUMU
nosioxkeHnsimu @I'OC COO o B3aMMOOOYCIOBIIEHHOCTH 1ieJiel, CojiepKaHus,
pe3y/nbTaToB 00yuyeHUsi U TpeOOBaHUI K yYPOBHIO TIOATOTOBKU BBIMTYCKHUKOB.
CBHZIeTe/TbCTBOM TOMY SIBJISIFOTCS C/IeIyIOLMe BBIMOHSIEMbIe POrPaMMOU O
XUMUU QYHKLIAN:

e uHbOpPMAIIMOHHO-MeTOinYecKasl, peaau3alvsi KOTopoi obecrieunBaet
NojTyueHye TIpeZiCTaB/eHUs O LiefsiX, COZep>KaHuM, oOIreil cTpaTeruu
o0yueHusi, BOCTIMTAHUSI W Pa3BUTUS OOYyYalOIIMXCS CpeACTBaMU
rpeiMeTa, U3y4yaeMoro B paMKax KOHKPETHOTO NPOpHUJIs;

e OpraHU3alMOHHO-TJIAHUPYOLLas, KOTOpas rpefyCcMaTpuBaeT
orpejiesieHe: MPUHLUIIOB CTPYKTYPUPOBaHHUs U MOC/e0BaTe/IbHOCTH
u3yueHus: yueOHOro MaTepuraa, KOJIM4eCTBeHHBIX U KaueCTBEeHHBIX ero
XapaKTePUCTHUK; NMOAXOA0B K ()OPMUPOBaHHUIO COJlep>KaTe/IbHOM OCHOBBI
KOHTPOJIST U OLIEHKA 00pa30BaTe/bHBIX [OCTMXKEeHHN 00yJarouuxcs B
pamMKax MTOrOBOM arrectalid B (popMe eQUHOr0 roCyJapCTBEHHOIO
5K3aMeHa M0 XUMUH.

[Tporpamma aisi yryiy0/8HHOTO W3YUeHUS] XUMUM:

e yCTaHaB/IMBaeT UHBAPHAHTHOE TIPeJMEeTHOe Co/lepyKaHue, 00si3aTesIbHOe
JJIs1 M3y4YeHUs] B paMKaxX OTZe/NbHbIX Tpo(uied, rNpeaycMaTpyuBaeT
pacrpefieieHMe U CTPYKTYPUPOBaHHWe ero IO KJjaccaM, OCHOBHBIM
coZlep>KaTe/IbHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT rpUMepHOe pacripeiesieHre yueOHOr0 BpeMeHU, PeKOMEeHyeMOro
JJ1s1 U3y4eHHUs OT/ie/IbHBIX TeM;

* TpejjaraeT MNPUMEPHYIO TOC/Ie/0BATENBHOCTE H3yYeHHsT y4eGHOro
MaTrepuasa C Y4€TOM JIOTUKH TTIOCTPOEHUs Kypca, BHyTPUIIPeMETHBIX U
MeXXIpeIMeTHBIX CBSI3el;

e [1aéT MeTOJWYECKYI) HHTepIpeTalyio Liejled M 3afad M3y4YeHUs
npeaMera Ha yrIyOJEHHOM ypOBHe C  YY6TOM COBpPEMEHHBIX
MPUOPUTETOB B CUCTeMe  CpefHero  oOujero  obpa3oBaHus,
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OCBOEHHUsI OCHOBHOM 00pa3oBaTe/lbHOM TpOrpaMMbl Cpe/iHero 0011ero
oOpa3oBaHusl (TMYHOCTHBIX, MeTArpeIMeTHbIX, TIPeJMETHBIX), a TaKKe
C YuéTOM OCHOBHBIX BHUZOB Yy4eOHO-TIO3HABaTe/JbHBIX [JeNCTBUMN
00yuaroI1erocsi Mo 0OCBOEHUIO CO/iepyKaHUsI TIpeIMeTa.

[To BCceMm Ha3BaHHBIM TO3ULMSIM B TIpOrpaMMe M0 XUMUM MpeAyCMOTpeHa
TIpeeMCTBEHHOCTb C oOyueHHMeM XUMHMU Ha YpPOBHe OCHOBHOTO 0OIIero
obOpa3oBaHus. 3a TIpefiejlaMd  YCTAaHOBJIEHHOM IIPOrpaMMOK TI0 XWUMWU
oOsi3aTenbHOM  (MHBApUAHTHOW) COCTaBJISIONEH  coflep)KaHusI — yueOHOro
npeamMera «XHUMHUSI» OCTAaéTCS BO3MOXKHOCTb BbIOOpa ero BapUaTHUBHOU
COCTaB/sIIOIel, KOTopasi /[O/DKHAa OMNpefensTbCs B  COOTBETCTBUU  C
HarpaB/ieHreM KOHKPeTHOTO npodusisi 00ydeHusl.

B cootBercTBUM C KOHLeNTyaJbHbIMU mnosiokeHusmu PI'OC COO o
Ha3HayeHUU TpeIMeTOB 6a30130ro U yrayOsiéHHOTO YpOBHEW B cCHUCTeMe
muddepeHIIMPOBaHHOTO 00yueHUsI Ha YPOBHe cpefHero o0iero o6pa3oBaHUS
XUMUSI Ha YPOBHe yrny NEHHOTO M3yueHHUs HarpaB/ieH Ha peanu3aluio
NpeeMCTBEHHOCTH MOC/IeAYIOLUUM  3TAallOM  TIOAYUYeHUs] XUMHUUYECKOTO
obpa3zoBaHUs B paMKaX W3yyeHusl CrieluanbHbIX eCTeCTBeHHO-HayuUHbIX U
XUMUUECKUX  [JUCLUUIUVIMH B By3ax W  OpraHu3alusxXx  CpeJHero
npodeccroHambHOTO 0Opa3oBaHusi. B 93Toli CBA3M u3yuyeHUe IipegMeTa
«XUMHS» OPUEHTHUPOBAHO TPEeUMYIIIeCTBEHHO Ha pacllivpeHre W yriayOsieHue
TEOPeTUYeCKONW U TIPAaKTUYeCKOM TIOJATOTOBKU O0yYarol[uXcsi, BbIOPABIIMX
orpefie/iéHHBI  Mpodunb  00yueHWs, B TOM UHC/e C TIepCreKTUBOMN
TOC/IeIyIOIer0 TIOJIyueHus] XUMUUecKoro o0pa3oBaHUsi B OpraHU3alusix
nipodeccroHabHOTO 00pa3oBanust. Hapsgy c 3tuMm, B cBete TpeboBanmii ®PI'OC
COO K myIaHupyeMbIM pe3yJibTaTaM 0CBOeHust defiepasbHON 00pa3oBaTeTbHOM
TporpaMMbl CcpefjHero o0iiero obpa3oBaHHsl M3yuyeHUe TpeaMeTa «XHUMUs»
OPUEHTUPOBAHO TaKXKe Ha pellleHrWe 3a7au BOCIMUTAHUS W COLMAIbHOTO
pa3BUTUs 00ydYarol[uxcsi, Ha (OPMHUPOBaHUE y HUX OOIeNHTe//IeKTyaTbHbIX
yMeHUl, yMeHUl palMoHamu3aluy yuebHOro TpyZa U 0000MmIEHHBIX CIIOCOO0B
JesITeJIbHOCTU, UMEIOLIUX MeXAUCLUIIIMHAPHBIN, HA/ATIpeIMEeTHBIN XapakTep.

CoCTaB/isIIOLUMU  TIpeaMeTa «XUMHS» Ha ypOBHE  YI/IyOJIEHHOTO
W3yUeHUs SIB/ISTIOTCS YTTyO/IEHHBIe KYPChl — « OpraHnyeckast Xumusi» U «O6iras
U HeopraHuyeckass xumusi». [Ipy ompezieneHWd TIOAXOAOB K OTOOpy U
CTPYKTYPHOW OpraHMW3al[uu COJiep)KaHUsi 3TUX KypCOB B MpOrpamme 1Mo XUMUU
3a OCHOBY TpuHATHI TosiokeHUss ®I'OC COO o pasmuuusx 6a3oBoro u
yriy0/IEHHOTO YPOBHEH U3yueHus TipeJMeTa.

OcHOBy cojepaHusi KypcoB «OpraHudeckas xuMus» U «OOujasi u
HeOpraHWYecKas XUMHs» COCTABJISIET COBOKYMHOCTb TPEAMETHBIX 3HAHUH |
YMEHHH, OTHOCALMXCsE K 6a30BOMY YPOBHIO H3yYeHHs NpeameTa. Ta CUcTeMa
3HaHWW MOJIydaeT OIpe/ie/ieHHOe TeopeThYecKoe [OMOJIHEeHHe, TMO3BOJISoLee
OCO3HAHHO OCBOUTH CYIL[EeCTBEHHO Oosbliuii 00BEM  (HaKTOIOTHUECKOTO
marepuana. Tak, Ha yrjyO/n€HHOM ypOBHe W3yueHusi mpejMeTa obecrieueHa
BO3MOXKHOCTb 3HAUMTEBHOTO YBeJIMUYEHHMs] 00bEMa 3HAHWK O XUMHUUYECKHX
9/IEMEHTAaX U CBOWCTBAX MX COEJMHEHMI HA OCHOBE PaCLIMPeHus U yriiyOeHus
Tpe/CTaB/IeHNA O CTPOEHUH BELLeCTBA, XUMUUECKOW CBSI3M M 3aKOHOMEPHOCTSIX
MpOTeKaHWsl peakLUif, pacCMaTpUBaeMbiX C TOYKHA 3PEHUs] XUMHUeCKOU
KUHeTUKW U TepMOJMHAMUKHU. VI3yueHue TepUOAUUYECKOTO 3aKOHa U
[Tepuoguueckoil  cUCTeMbl XUMUYECKUX  3/ieMeHTOB  0asupyeTcss  Ha
COBpEMEHHbIX KBAHTOBOMEXaHWYeCKUX TMpeJCTaB/leHUsIX O CTPOEHHWH aroma.
Xumuueckasi CBsi3b OOBSICHSIETCSI C TOUKU 3pPeHUsl SHepreTHYeCcKUX M3MeHeHUn



npu eé 06pa3OBaHHH Y pa3pyllieHuy, a TakXKe C TOUKU 3peHHUsI MeXaHHW3MOB eé
obpa3oBaHUsl. 6yqu1/1e TUTIOB peakldil [JoMoJHsieTCss (PopMUpOBaHUEM
ripe/iCTaB/eHU 00 3/1eKTPOXUMUUECKUX TPOLieccax W 3JIeKTPOJiM3e paciljiaBoB
1M pacTBOPOB BellleCTB. B Kypce opraHuMueckoll XWUMHHM TPpU pacCMOTPEeHUU
PeaklMOHHOM CIOCOOHOCTH  COeIMHEHWM yaessieTcss 0co0oe BHHUMaHHe
BompocaM 00 3J/IeKTPOHHBIX 3¢ @deKTax, O B3aMMHOM BJIUSTHUHM AaTOMOB B
MOJIeKyJlaX U MeXaHHW3MaX peaKivil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COZiep>)KaHWe KYPCOB XUMHH
yriayO/EHHOTO YPOBHSI U3Yy4yeHHs [JIsi K/IaCCOB  OIpe/le/IEHHOrO npognzmﬁ
(rmaBHBIM 00pa3oM Ha WX CTPYKTYPY U XapakTep [JOIIOJHEHWW K oOImei
cUCTeMe TpeJMeTHbIX 3HaHWI) OKa3bIBAIOT B/IUSIHHE CMeXHble TipeiMeThl. Tak,
Haripumep, B COZiep)KaHWW TIpeiMeTa Jjisi K/IaCCOB XUMHKO-(hH3UUeCKOro
nipodusis 6osbiioe 3HauUeHue OyAyT UMeTh 3/ieMeHThl yueOHOro MaTepuasa 1o
obmeii xumuu. Ilpy W3yueHWW TIpeMeTa B JaHHOM CJjiydae akiieHT Oyzer
cleaH Ha OOIIHOCTb MeTO/OB TIO3HAHHS, OOIIHOCTb 3aKOHOB U TEOpPUW B
XUMUHU U B (PU3MKe: aTOMHO-MOJIeKY/IsipHasi Teopusi (MoJieKy/sipHasi Teopusi B
¢du3MKe), 3aKOHbI COXpaHEeHWs MacChl U SHEPryH, 3aKOHbI TePMOJUHAMUKU,
3/1IeKTPOJIM3a, MPeJCTaB/IeHsI O CTPOEHWH BellleCcTB U Jpyroe.

B To ke BpeMss B _COJep)KaHWM TIPeAMETA [ K/IaCCOB XUMHKO-
Ouonornueckoro nmpodus O0JBITHI YaeIbHbIN Bec OyzeT UMeTh OpraHuuecKast
xuMusi. B 3TOM ciayuyae TIpeAOCTaB/isieTCS BO3MOXKHOCTh [Jijisi  Oonee
00CTOATENIPHOTO  PaCCMOTPEHMsS] XUMHUUECKOW OpraHu3al[ii KIeTKH Kak
OMOIOTUUECKON CHCTEMBI, B COCTaB KOTOPOH BXOJSAT, K TPUMEPY, TakKue
CTPYKTYpPHbIe KOMITOHEHTBI, KaK JIUIW/bI, Oe/KW, YTeBO/bl, HYKJIEUHOBBIE
KUCJIOThI U fipyrye. [Ipyu 3TOM 3HaHUSI O COCTaBe M CBOMCTBAX Ipe/iCTaBUTe el
OCHOBHBIX KJ/IaCCOB OpraHWYeCKUX BeIIeCTB CIy)KaT OCHOBOU i W3yueHusi
CYII[HOCTH Mpo1jeccoB OTOCHUHTE3a, /IbIXaHUs], TTUII[eBapeHusl.

B maHe (opmMupoBaHMsI OCHOB HAyUyHOTO MHPOBO33peHUsl, OCBOEHUS
oOIlleHayYHbIX METO/IOB II03HAHWSI W OMbITa TPAKTHUECKOTO TPUMeHEeHHs
HayUHBbIX 3HAaHUU H3ydeHHe TIpegMeTa «XUMHUs» Ha YI/IyO/JEHHOM YpOBHE
OCHOBAHO Ha MEXIPEeJMETHBIX CBS35IX C yueOHbIMU TTpeIMeTaMH, BXOZSAIIMMU B
cocTaB  TpeIMeTHBIX  obOslacteii  «EcTecTBeHHO-HayuHble  TIPEIMETHI»,
«MaTtematvka 1 HHMOOpMaTHKa» U «PyCCKUi SI3bIK U JTUTEpaTypa».

ITpu m3yueHnH yueGHOTO TipegMeTa «XHUMHs» Ha YI/IyOJEHHOM ypOBHE
TaKXe, Kak Ha YpDOBHe OCHOBHOTO U cpeziHero o6imero obpa3oBaHusi (Ha
06a30BOM  ypoBHe), 3ajaueii TEPBOCTEIIEHHOW  3HAUUMOCTH  SIBJISIETCS
cdopMUpOBaHHEe OCHOB HayKd XWUMHHM KakK 00/laCTU  COBPEMEHHOI0
eCTeCTBO3HaHUs, TIPAKTUUECKOW [leATeJIbHOCTUM Ue/loBeKa U OJHOTO U3
KOMITOHEHTOB MHPOBOM KYJILTYphl. PellleHWe 3ToW 3a7auM Ha yriaybnéHHOM
yPOBHe U3yueHusi mpeMeTa MpeArosaraeT peaan3aluio Takux Lese, Kak:

e (¢opMUpoBaHUe Tpe/|CTaB/leHUl: O MaTepuaJibHOM eJIUHCTBe MMUPa,
3aKOHOMEpDHOCTSIX M TI03HAaBaeMOCTH SIBJIEHWM TIPUPOZIbl, O MecCTe
XUMUU B CHUCTEMe eCTeCTBeHHbIX HayK MW eé Beaylled poiud B
obecrieueHW YCTOWUWMBOTO pAa3BUTHSI UeJIOBeUeCTBa: B PeIleHUH
npobJieM 3KOI0TUYecKol, SJHePreTUUeCKOW U MuIlieBoi 6e30MacHOCTH,
B Ppa3BUTUM MeJULIUHbI, CO3/laHMM HOBBIX MaTepuaoB, HOBBIX
HCTOUHHKOB SHepruuy, B obecrieueHUH paLMOHaTBHOTO
TIPUPO/IOTIONH30BaHMs], B (DOPMHPOBAHWM MHUPOBO33pEHUSI U 00Iei
Ky/JbTYpbl Ue/lOBeKa, a TakKKe SKOJOTMUecku 0OOCHOBAaHHOTO
OTHOIIIeHUSI K CBOeMY 3/J0pPOBBIO U MPUPO/IHOM Cpe/ie;



OCBOEHHe CHUCTeMbl 3HAaHWM, JieXaluX B OCHOBE XUMHUYECKOM
COCTaBJISIOLLe N eCTeCTBEHHO-HayYHOU KapTHHBI Mupa:
(yHaMeHTa/IbHbIX MTOHATHM, 3aKOHOB U TeOPUM XUMHH, COBPEMEHHBIX
TIpe/iCTaB/IeHU O CTPOEHUH BellleCTBa Ha Pa3HbIX YPOBHSIX — aTOMHOM,
VOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJ/IIPHOM, O TepMOJAWHAMMHYECKUX U
KWHEeTUUeCKUX 3aKOHOMEPHOCTSX MPOTeKaHWs XUMUYEeCKUX pPeakLyH, O
XUMWYeCKOM paBHOBECHH, PAaCcTBOpax M [AUCIEPCHBIX CHCTeMax, 00
00IIMX HAayUHBIX MPUHLIATIAX XUMHUYEeCKOTO TIPOU3BO/ICTBA;
dopmupoBaHre y  0OOyYalOL[UXCA  OCO3HAHHOTO  TOHUMAaHUs
BOCTPeOOBAHHOCTH CUCTEMHBIX XUMWYECKUX 3HAHWU 711 00BsICHEHUSs
K/TFOUeBbIX WZiei U 1pobJsieM COBPEeMEeHHOW XUMWU, AJisi 00BsICHeHUsT U
MPOTHO3VMPOBAHUSl  SIBJIEHWM, HMEHIIUX  eCTeCTBeHHO-HAYUHYHO
MPUPOAYY; TPaMOTHOTO pellleHusi Tpo0JieM, CBS3aHHBIX C XUMHeH,
MIPOTHO3VPOBAaHMS, aHa/ln3a U OLEHKU C TO3WULUKA 3KOJOTHYECKOM
6e30macHOCTM  TIOC/eCTBUM  OLITOBOM U TPOM3BO/ICTBEHHOM
JlesITelIbHOCTA YeJIOBeKa, CBSI3aHHOM C XMMUYECKHMM ITPOU3BOJCTBOM,
MCII0/Ib30BaHUEM U 11epepabOTKOM BellecTs;

yriayOneHve —TMpeACTABIEHWHA O HAYYHbIX METOJaX  TO3HAHW,
HEOOXOJUMBIX /sl PUOOPETeHUsI YMEHUI OPHEHTUPOBATLCS B MUDE
BeLIECTB U OOBSCHEHMS XMMWYECKUX SIBJIEHUM, MMEILUX MeCTO B
TIPUPO/ie, B MPaKTUUECKOW [1eATe/TbHOCTU U MOBCEJHEBHOM YKU3HHU.

B mulaHe peanu3anuu repBoOYepe[HbIX BOCIUTATENbHBIX U Pa3BUBAIOLUX
(byHKLUMH 11e/I0OCTHOM CHUCTeMbI cpejHero obirero oOpa3oBaHUs TIPU U3yUYeHUN
npeAMeTa «XUMHs» Ha yriaybiéHHOM ypoBHe 0c00ylH0 —aKTyalbHOCTb
NproOpeTaroT Takue Lie/i1 U 3a/jauu, Kak:

BOCIMTaHWe YOeXAEHHOCTH B TI03HABAEMOCTH SIBJIEHUN TIPUPO/IBI,
yBa)KEHUs] K TIPOIlecCy TBOpUecTBa B 00/acCTH TeopeTHYeCKUX |
MPUKJ/IaJHBIX UCC/IeJOBaHUM B XMMUH, (POPMUPOBaHKE MHPOBO33pPEeHHUS,
COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKU;

pa3BUTHe MOTHBAL[UM K OOy4YeHHWI0O U TIO03HAHHWIO, CTMOCOOHOCTEM K
CAMOKOHTPO/II0O M CAMOBOCIMTAaHUIO HA  OCHOBE  YCBOEHMs
o011leyesioBeueCKUX 1[eHHOCTeH;

pa3BUTHe T[I03HaBaTelbHbIX HWHTEPECOB, WHTE/UIeKTyalbHbIX U
TBOPUECKUX CTOCOOHOCTeM oOyuaromuxcs, (GopMUpoBaHUE Yy HUX
CO3HATEJILHOTO OTHOIIEeHUSI K CaM00Opa30BaHWI0 U HETPePHIBHOMY
o0pa3oBaHMI0 KakK YCJIOBUIO YCIEIIHOW TmpodecCcuoHalbHOW U
0011IeCTBEHHOM [1esITe/TbHOCTH, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY
3[I0POBBIO 1 TIOTPeOHOCTH B 3710POBOM 00pa3e KU3HU;

¢dbopMrpOBaHre yMEeHU U HaBBIKOB Pa3yMHOI'O MPUPOAOII0/b30BaHus,
PasBUTHE  3KOJIOTMYECKOW  KyJbTYpbl, — MPHOOpETeHHe  OrbITa
00111eCTBEHHO-TI0/Ie3HOM IKOJIOTUUECKOU [1esiTe/IbHOCTH.

OO1jee  YKMC/I0 YacoOB, TIPeJYCMOTPEHHBIX [I/I1 W3yUeHUsT XUMHH Ha
yriay6/ieHHOM ypoBHe cpefiHero o6iero obpa3oBanus, coctaBseT 204 4acos:
B 10 knmacce — 102 yvaca (3 yaca B Hezento), B 11 knacce — 102 yvaca (3 yaca B
HeJle/o).



COJEPXXAHUE OBYUEHUSA

10 K/TACC

OPI'AHUYECKAS XUMUA

TeopeTuueckye 0CHOBBI OPraHMUYeCKON XMMHH.

[Ipenmer ¥ 3HaueHWe OpraHAYecKOM XUMHHW, [pe/CTaBleHUe O
MHOT000pa3uu OpraHuyeCcKUx CoeIMHeHU.

DJIeKTPOHHOe CTpPOeHHe aTOMa YIJIepOoZia: OCHOBHOE M BO30YKAEHHOe
COCTOSIHMS. BasjileHTHble BO3MOXXHOCTM aTOMa yrjiepoja. XuMHYecKass CBSI3b B
OpraHUuYecKuX CcoeAvHeHusiX. Tumbl rUOpPUAM3alMM aTOMHBIX opbuTanei
yrineposa. MexaHu3mbl 00pa3oBaHHsl KOBaJeHTHOW CBs3W (OOMeHHBIH U
/IOHOPHO-AKLIeNITOPHbIH). THIbI TIePEKPbIBAHUS aTOMHBIX OpOUTanel, o- u -
cBsi3u. OpyHapHasi, [BOMiHasi U TpoiHas cBsi3b. CriocoObl pa3pbiBa CBsi3el B
MOJIeKy/JlaX OpraHWuuecKux BelrecTB. [loHsiTie 0 CBOOOAHOM pajuKare,
HyKJIeouiie U 31eKTpoduiie.

Teopuss cTpoeHusi opraHuyeckux coenvHeHud A.M. bBytnepoBa u
COBpeMeHHbIe TMpe/CTaB/IeHUs] O CTPYKType MOJeKy/a. 3HauyeHue Teopuu
CTPOEHHsI OpraHWYeCKUX COeAvHeHHH. MoseKky/spHble U CTPYKTYpHbIe
¢opmynel. CTpykTypHble (GOpPMYy/bl  pasiWYHbIX BUJOB: pa3BEpHYyTasd,
COKpallléHHasi, CKeyjeTHas. V3omepus. Buael wu3oMepun: CTPyKTypHas,
MPOCTPaHCTBEHHAs. O/eKTPOHHble 3(@(eKTbl B MOJIeKy/Iax OpraHu4YecKux
coeJMHeHWUW (MHAYKTUBHBIM U Me30MePHbIN 3 (EKThI).

[TpencraBneHre o KiaccuUKalyd OpraHvueckux BewecTB. [loHsATHE O
(yHKLMOHATBHOU rpymre. ["omonorus. ["'omonoruyeckue PSZBL
Cucrematrueckas HOMeHKiatypa opraHaueckux coeavHennid (IUPAC) wu
TPUBUA/bHbIE Ha3BaHUs OT/e/IbHBIX Mpe/iCTaBUTe .

OcobeHHOCTH ¥ K/lacCU(UKalvsl OpraHuueckux peakiuii. OKUCIUTeTbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIMHA B OPraHueCKOr XUMUH.

OKCIleprMeHTa/IbHble MEeTO/[bl M3y4YeHHs! BeleCTB U WUX I[peBpalleHHi:
O3HaKoMmJieHHe ¢ oOpa3ljaMu OpraHUYecKHX BeIlleCcTB W MarepuaTaMd Ha HUX
OCHOBe, OMBITHI 0 MpPeBpAaleHHI0 OpPraHUuYeCKUX BeLeCTB IPU HarpeBaHWUU
(raBsieHWe, oOyT/MBaHWE U TOpeHHe), KOHCTPYHPOBaHHe MOJesiell MOJIeKyJT
OpraHUYeCcKuX BelleCTB.

Yrnesogopoani.

Ankanbl. ['oMosioruueckuii psifi ankaHoB, obias popMysia, HOMeHK/IaTypa
U H30MepHs. ONeKTPOHHOEe U MPOCTPAHCTBEHHOE CTPOEHMe MOJEKYJ aJKaHOB,
sp -rM6pM,qH3auHH aTOMHBIX oOpOuTaneil yriepoja, O-CBSI3b. Du3zMuecKue
CBOMCTBA a/IKaHOB.

XVMHUecKre CBOMCTBA ajKaHOB: peaklMy 3aMelleHus, M30MepHu3aLiH,
JleTU/IpYPOBaHMs, LMK/IW3aluK, NTMPOJM3a, KpeKUHra, ropeHust. [IpescraBneHue
0 MeXaHW3Me peakLi paJJuKaJbHOIO 3aMelLleHHs.

Haxoxzenue B npupo/ie. Criocobbl moyueHust U IpUMeHeHre aKaHoB.

lluknoankanel. OOmasi  ¢dopmysa, HOMEHK/IaTypa U  H30Mepusl.
OCO6€HHOCTI/I CTPOEHUSI U XHWMHUUECKUX CBOWCTB Ma/bIX (LMK/IOMPOIaH,
LUKI00yTaH) ¥ OOBIUHBIX (LUK/IOMEHTAH, I[UK/JIOTeKCaH) IMK/I0a/IKaHOB.
Cn0c06{1 TMOJIyYeHHs] U IPYMeHeHHe LIMK/I0a/IKaHOB.

Ankenel. ['oMosiorTMUecKWi  psii  ankeHoB, oOmass  dopMyia,
HOMEHK/IaTypa. ONeKTPOHHOe M TIPOCTPAaHCTBEHHOE CTPOEHWEe MOJIEeKY/I
aJIKeHOB, Sp°-TMOpW/AM3alMsl aTOMHBIX opOuTanedl yryieposia, O- U T-CBSI3U.



CrpykTypHasi W reomerpuueckas (LuC-TpaHC-) wu3omepusi. Pusnueckne
CBOMCTBA aJKeHOB. XHWMWUeCKHMe CBOMCTBA: PpeakLUW TPUCOeAUHEHUs,
3aMelleHus B (-T10JI0>KeHUe TIPU JBOMHOM CBS3U, TTOJIMMEePU3aLiuu U OKUC/IeHUS.
[IpaBuio MapkoBHUKOBa. KauecTBeHHble peakiUM Ha [IBOWHYH) CBSI3b.
Crioco0ObI TI0/TyUeHHsT ¥ IpUMeHeHHe aJTKEHOB.

AnKaaueHsbl. Knaccudukanus a/IKaJJieHOB (conpsbkEéHHBIE,
M30/IMPOBAHHbIE, KyMY/UPOBAHHbLE). Oco6eHHOCTH 3/IEKTPOHHOTO CTPOEHHUs U
XUMUUECKUX CBOWCTB CONPSDKEHHBIX JIMeHOB, 1,2- u 1,4-mpucoejyHeHue.
[Tomumepusaryis COMNpPsKEHHBIX [UEHOB. Crioco6ul TIO/Ty4YeHUsi U TpUMeHeHue
aJIkaJueHOB.

Ankunbel.  ['omMonoruueckwii  psii  ankuHOB, oOmiasgs  dopmyra,
HOMEHKJ/IaTypa WU M30MepHsl. OJIEKTPOHHOE Y TMPOCTPAHCTBEHHOE CTPOEHUe
MOJIEKY/T ~aJlKWHOB, SP-THOpUAM3aIMsl aTOMHBIX opOuTaneii  yriepoja.
dusnueckve CBOWCTBAa  aJKWHOB. XWUMHWYECKWe CBOMCTBA:  peakluu
MPUCOeUHeHUs, AuMepu3aliuid W TpUMepus3aluy, OKHuC/IeHus. KucioTHbie
CBOMCTBAa aJKMHOB, HMEIOIUX KOHLIEBYI0 TPOWHYIO CBs3b. KauecTBeHHbIe
peaki[uu Ha TPOHHYIO CBsi3b. CIIOCOOBI TTO/TyUeHusT U IpUMeHeHHe aJTKUHOB.

ApomaTtrueckue yryieBoA0opoAbl (apeHbl). ['oMOOruuecKuil psif apeHoB,
obmiass  ¢dopmysia, HOMEHK/JIaTypa W  W30MepHS.  ODJeKTPOHHOE |
MTPOCTPAHCTBEHHOE CTpPOeHHWe MOJIeKy/bl OeH3o0/a. dusnueckre CBOHCTBa
apeHOB. XMMHUeCKHe CBOMCTBa OeH30/1a M ero TOMOJIOTOB: PeaKIMK 3aMeleHHUs
B 0EH30/IbHOM KOJIblle U YTJIEBOJIOPOAHOM pajivikasie, Peakiiy MpHCoeIHHEHHS,
OKHCJ/IeHHe TromojioroB OeH3osa. IlpeacrtaBneHrve 00 OpHEHTUPYIOIIEM
JIEMCTBUM 3aMecTuTe/ieli B 0OEH30/IbHOM KOJIblle Ha TIpUMepe aJIKWIbHBIX
paJIiKaioB, KapOOKCHUIBLHOM, TUAPOKCHUILHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB
rajioreHoB. OcoOeHHOCTH XWMWUECKHX CBOWCTB cCTHpoja. [losvmepusarus
ctrposia. CriocoObl TIO/TyueHHUsI ¥ MpUMeHeHHe apoOMaTUUeCKUX YI71eBOZI0PO/IOB.

[lpupoanbii ra3. IlomyTHele HedTsHble Tra3bl. HedpTsr u eé
nporcxoXaeHre. KaMeHHbBIM yrob U TIPOAYKTHI ero repepaboTku. Criocobbl
repepaboTKu He(dTH: TIeperoHka, KPeKWHT (TepMHUYeCKHM, KaTaJuTHUeCKUi),
pudopmuHr, TMponu3. [IpoAyKThl TepepaboTKu HedTH, WX TpPUMeEHeHHe B
TTPOMBIILIJIEHHOCTH U B OBITY.

['eHeTHUeCKas CBA3b MKy pa3/MUHbIMU KJjlaCCaMU yIJIeBOJOPO/OB.

OJIeKTPOHHOE CTPOEHUe TaJIOreHNPOU3BOAHBIX YI/1€BOAOPOAOB. Peakiuu
3aMellleHus1 TrajioreHa Ha TUAPOKCOTPYIy, HUTPOTPYINTY, LMAaHOIPYIIY,
aMuHOrpymnmy. /leliCTBMe Ha Ta/IOreHNPOU3BO/HbIe BOJHOIO W CIHUPTOBOTO
pacTBopa Iiénoun. B3auMoziencTBUe IUraaoreHaJKaHOB C MarHueM U LIUHKOM.
[lonaTve 0  MeTa/U/IOOpraHUyeckux  coeauHeHusX.  Mcriosib3oBaHue
ra/IOTeHITPOM3BOJHBIX YIJIEBOAOPOZOB B OBITY, TeXHWKe W TIPU CHUHTE3e
OpraHuuYeCKux BelljecTB.

OKCrepuMeHTa/IbHble METO/Ibl M3yYeHUsl BeIeCTB U UX TpeBpall|eHUN:
u3yueHve  (M3MUECKMX  CBOWCTB  YIJIEBOAOPOZAOB  (PacTBOPHUMOCTS),
KaueCTBEHHbIX PeakL{{il yIr/IeBOAOPO/OB Pa3/IMUHBIX K/IacCOB (06ecuBeqHBaHHe
OpOMHOI W/ MOJHOMW BOJBI, pacCTBOpPA MepPMaHraHaTa Kavs, B3auMOZeMCTBYe
alleTi/ieHa C aMMMauyHbIM pacTBOPOM OKCHUZa cepe6pa(I)) KaueCTBeHHOe
oOHapy>XeHUe yriepoja H BOZIOpPOJia B OPraHNYeCKUX BelllecTBax, MOTy4YeHue
STU/IEHa U U3y4YeHue ero CBOWCTB, O3HaKOMJ/IeHHe C Kosulekuusmu «HedTb» u
«¥YTonmb», € oOpasllaMyd TIIaCTMacC, KayuyyKOB W pPe3WHbI, MOZe/dpOBaH1e
MOJIEKYJI YI/IeBOJAOPO/I0OB Y rajioreHnpom3BOAHbIX YI/IeBOLOPOO0B.

Kuciopoacoaepixainue opraniyecKye coefuHeHM .



[TpenenbHble OfHOATOMHBIE CIUPTHL. CTpoeHHe MoJieKysn (Ha Tpumepe
MeTaHO/la U 3TaHoja). ['oMosiornueckuid psifi, obimas ¢opmyra, H3oMepus,
HOMeHK/IaTypa U Kinaccupukaius. Pusnueckre CBOWCTBA TMpefeabHbIX
OJHOATOMHBIX CIUPTOB. Bojopo/HbIe CBSI3M MeXAy MOJIeKyjJlaM{d CIUPTOB.
XuMUUecKre CBOMCTBA: peakLUM 3aMelleHUs, JAerujpaTaliii, OKHUCJIeHUs,
B3aUMO/JIEIICTBUE C OpraHMYeCKMMHU U HEOpPraHWUueCcKMMH KHCIOTaMH.
KauecTBeHHasi peaklss Ha OJHOATOMHble CHUPTHI. [lelicTBUe »3TaHO/Ma U
MeTaHO/ia Ha OpraHvM3M uesnoBeka. CriocoObl TO/yueHUs] W TIpUMeHeHue
OJJHOATOMHBIX CITUPTOB.

[Tpoctbie 3¢upsl, HOMeHKIaTypa U u3oMmepust. Oco6eHHOCTH PU3NUECKUX
Y XUMHAYECKUX CBOMCTB.

MHoroatomMHbie CIUPTbl — 3TWIEHTJIMKO/Ib U TaullepuH. Pusnyeckue U
XUMHUUeCKWe  CBOWMCTBA:  peaklWu  3aMellleHus, B3aUMOJEWCTBUe  C
OpraHMYecKMMHU W HeopraHM4eCKMMM KHUC/I0TaMH, KaueCTBeHHasi peaklysl Ha
MHOr0aTOMHbIe  criupThl.  [lpeAcTaBieHve 0  MeXaHU3Me  peakLui
HyK/IeopUIBbHOTO 3aMelrieHus. [lelicTBre Ha opraHu3M uesoBeka. CriocoObl
M0JIyuyeHus1 U IpYMeHeHHe MHOTOaTOMHBIX CITHPTOB.

®eHon. CTpoeHMe MOJIEKY/bl, B3aMMHOE B/MSIHME TUIPOKCOTPYNMbl U
6eH30sbHOTO sifipa. Pu3nueckue cBoMcTBa GeHosa. OcCoOOEHHOCTH XUMHUYEeCKUX
cBoiicTB ¢eHosa. KauecTBeHHble peakiiuv Ha (eHosn. TOKCUYHOCTH (peHosa.
Crioco06sI rostyueHust ¥ ipuMeHeHue deHoma. @eHosdopManbaeruaHas CMoJa.

KapOoHubHbIE COEAVHEHUS] — a/bAerubl U KEeTOHBL JDJIEKTPOHHOE
cTpoeHHe KapOOHWIBHOM TpyImbl. ['oMosioruueckye psiibl anbAeruzioB U
KeTOHOB, 0011iasi popMyiia, U30Mepusi 1 HOMeHK/IaTypa. du3nueckue CBOMCTBa
anbJleTUJOB U KeTOHOB. XHMHYEeCKHMe CBOMCTBa ajbJeruioB U KeTOHOB:
peakiuu npucoeguHeHus. OKUC/IeHUe ajibJeruioB, KaueCTBeHHbIe peakliyd Ha
anbaeruzibl. CriocoObl OMyUYeHus U PUMeHeHHe abIeTU/J0B U KeTOHOB.

OZHOOCHOBHBIE TIpefiesibHble KapOOHOBbIe KUCIOTBL. OcobeHHOCTH
CTPOEHUs MOJIeKy/ KapOOHOBBIX KHCJIOT. M3omepusi ¥ HOMEHK/ATypa.
du3nueckre CBOWCTBA OJHOOCHOBHBIX TIpe/leIbHbIX KapOOHOBBIX KHCJIOT.
Bo/i0po/iHbIe CBS3M MEX/Y MOJIEKY/aMi KapOOHOBBIX KUC/IOT. XUMHUYECKHUe
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, PEAaKLHsl ITEPH(UKALMH, PEAKLIMH C yJIacTHeM
yT/71eBOJJOPOIHOTO pajuKara. OCOBEHHOCTH CBOHCTE MYypaBbUHOM KHUCJIOTHI.

IToHsATE O TIPOM3BOJHBIX KapOOHOBBIX KHC/IOT — CJIOKHBIX 3dHpax.
MHoroo6pa3ue kKapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HeTpe/ie/IbHbIX U
apoMaTHUYeCKUX KapOOHOBBIX KUCJIOT, JTUKapOOHOBBIX KUCJIOT,

TUIPOKCUKAapOOHOBBIX KUCTOT. IIpeAcTaBUTe/M BBICIIMX KapOOHOBBIX KHUCJIOT:
CTeapuHOBasl, MaJbMUTHUHOBAs, OJIEMHOBAs, /IUHOAE8as1, AUHO/AeHO8As] KUCJIOTHI.
Crioco06sI 1osTyueHUst ¥ IpUMeHeHre KapOOHOBBIX KHUC/IOT.

Croxuele 3¢upbl. ['omosnoruueckuit psin, obwas Gopmya, U3oMepus u
HOMeHK/1arypa. PU3NUecKrie U XUMUYECKHe CBOWCTBA: THAPO/IM3 B KUC/ION U
111eJIOUHOM cpefie.

JKupbl. CTpoenue, hpU3HMUecKre U XMMUYECKHe CBOUCTBA KUPOB: TH/POJIU3
B KUCJIOM U 1Ie/04HOM cpefie. OCcoOEHHOCTU CBOWMCTB >KUPOB, COZEpXKaluX
OCTaTK{ Hemnpe/ie/IbHbIX KUPHBIX KACIO0T. ZKUPBI B IPUPOJE.

Mbi/1d KaK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT, UX MOMOIIlee /lefiCTBUe.

OO611ast xapakTepucTHKa yrieBojoB. Knaccudukaiys yrieBooB (MOHO-,
Iu- W mojaucaxapyuzbl). MoHocaxapubl: T/H0K03a, (PyKTO3a, TrajakTo3a,
pubo3a, fe3okcuprbo3a. Pusnueckre CBOWCTBA M HAaXOXKAEeHHEe B TIPUPO/E.
doTtocuHTe3. XHWMHUUECKHWe CBOMCTBA IVIIOKO3bl: peaklUd C yudyaCcTUeM
CMUPTOBBIX W ajibJIETUIHON TPYII, CIIUPTOBOE U MOJIOUHOKUCIOe OporkeHUe.



[IpyuMeHeHUe T/IOKO3bl, €€ 3HaueHue B >KU3He[esTeJbHOCTHM OpraHu3Ma.
HNucaxapujpl: caxapo3a, ManbTO3a W JakTo3a. BoccraHaBmuBarolye W
HEBOCCTaHaBJ/IMBaKoOIMe Aucaxapy/bl. ['naponus nqucaxapugoB. HaxoxzaeHve B
rnpupofie U npuMeHeHue. [lonvcaxapupl: Kpaxmas, TJIMKOT€H W LIeJJTH0JI03a.
CTpoeHre MakKpOMOJIEKYJl Kpaxmasa, IJIMKOreHa U Le/i0/io3bl. dusnueckue
CBOMCTBA Kpaxmaja W LeJ/UII0/03bl. XUMHUYECKHe CBOMCTBA KpaxmaJa:
TUApPO/N3, KadeCTBeHHAas peaklus C HOoAOM. XUMHUYECKHe CBOMCTBA
LeJUTFOJIO3bl:  TUAPOJIN3, TMoydyeHue 3GUPOB Lesuttono3bl. [loHsATHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN LIEJIK).

OKCrepuMeHTa/IbHble METO/Ibl M3yYeHUsl BeIeCTB U UX TpeBpall|eHUN:
pacTBOPMMOCTb pa3/IMUHbIX COMPTOB B BOJE, B3aWMOJIEUCTBHE 3TaHOMA C
HaTpreM, OKHC/IeHHWe 3TU/I0BOrO CMUPTA B a/lbJery/] Ha pacKaJéHHOU MeIHOU
MPOBOJIOKEe, OKWUCJIEHWEe STUOBOTO CIUPTA AUXPOMAToM Kaausi (BO3MOXKHO
WCI0/Tb30BaHMe BHlIeOMaTepyuaioB), KaueCTBEeHHbIE peakl[uyd Ha albAerusbl (C
rugpokcuaom  auammuHcepebpa(l) u  ruzapokcuzom  menu(Il)), peakius
raviepuHa C  rugpokcugom  meau(Il), xvMudeckde CBOWCTBa pacTBOpa
YKCYCHOW KHC/OThI, B3aWMO/IeICTBME pacTBOpa [IJIFOKO3bl C TUAPOKCUAOM
meu(Il), B3aumopenicTBre KpaxMasa C UOJIOM, pelleHre SKCIepUMeHTalbHbIX
3agau 1o TemMaMm «CrmpTel U (eHOMbI», «KapboHOBBIE KHUCIOTHL CII0XKHBIE
5¢Upb».

A3oTcCoepikalle opraHnuecKkue coeiNHeHMsl.

AMUHBI — OpraHudeckde TIPpOM3BO/IHbIe aMMMaka. Kiaccudukarus
aMUHOB: anudaTthuueckue W apoMaThuecKkue; TepBUYHble, BTOPUUYHbIE U
TpetnuHble. CTpOeHWe MoJieKy, o01rast hopMyia, ©30MepHsi, HOMeHK/IaTypa 1
(du3nyeckre CBOMCTBAa. XHMHUUECKOe CBOWCTBA aau(aTUYecKUX aMUHOB:
OCHOBHbIE CBOWMCTBA, aJKW/IMPOBaHWe, B3aUMO/eHCTBUE MEPBUYHBIX aMHUHOB C
a30TUCTOU Kuca0ToM. Co/Y anKu1aMMOHMUS.

AHWIVMH — TmpeJCTaBUTe/lb aMWHOB apoMmaTudeckoro psifja. CTpoeHue
aHW/IVHA. B3aWMHOe B/MsHME Tpynn aTOMOB B MOJIeKyJie aHWIWHA.
Oco0eHHOCTH XWUMHUECKUX CBOWCTB aHWIMHA. KauecTBeHHble peaklMd Ha
aawiiH. Crocobbl TIO/ydyeHHsT W TIpUMeHeHue anvdaTHUeCKUX aMUHOB.
[TosryueHue aHWIMHA U3 HUTPOOEH30/1a.

AmMuHOKHCIOTE. HOMeHK1aTypa u n3oMmepusi. OT/ie/ibHbIe NPe/ICTaBUTeTN
O-aMUHOKUCJIOT: T/IMLWH, ajlaHuH. ®usnueckue CBOWCTBA aMHWHOKHUCJIOT.
XYWMHUUeCKWe CBOWCTBA aMHUHOKMC/IOT KaK aM(OTepHbIX OpraHU4YeCcKux
COeIMHEHW, peaklys TIOMKOHeHcal[ui, oOpa3oBaHHWe TIENTHIHOM CBS3H.
buosiornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TH/POJIA3 MeNTH/IOB.

Besiky Kak MpUpo/HbIe TONMMephL. IlepBuuHasi, BTOPUYHAS U TPETHYHAsl
CTpYKTypa 0Oe/lkoB. XWMHWUeCKHWe CBOWMCTBA OeNKOB: THIPOJIM3, JleHaTypariys,
KaueCTBeHHbIE PeaKIMK Ha OeJTKH.

OKCrepuMeHTa/IbHble MeTO/Ibl M3yYeHMsl BeIeCTB U UX TpeBpall|eHuN:
pacTBopeHHe OelKOB B BOZie, JieHaTyparys Oe/KOB IPW HarpeBaHWH, 1IBETHBIE
peakiui Ha OenKu, pellieHWe 3SKCIIepUMEHTA/IbHBIX 33/ad 10  TeMaM
«A30TCozepKalllie  OpraHuveckde  coeguHeHusi» U «Pacmo3HaBanue
OpraHUYeCKUX COeJMHEHUN».

BbicokoMo/1eKy/IipHbIe COeANHEeHMSI.

OCHOBHble TOHSTUSI XMMWM  BBICOKOMOJIEKYJIIDHBIX — COeUHEHUN:
MOHOMEp, MOJMMep, CTPYKTYPHOEe 3BEeHO, CTeleHb MOJMMepu3aliid, CpeaHsis
MosieKy/sipHasi Macca. OCHOBHbIE MeTOZbl CUHTEe3a BbICOKOMOJIEKYJ/ISIPHBIX
COoeIMHEHUH — MOJIMMepU3aLivisi U MOJIMKOHAEeHC Cal[Hs.



[TonmepHble Matepuansbl. I[lnactMacchl (MOMUATHJIEH, TTOUIPOIUTIEH,
TIOJIMBUHWIX/IOPU/], TIOJIMCTUPOJI, TIOJUMeTHU/IMeTaKpuiaT, TOIMKapOoHaThI,
nosiMaTUIeHTepedTanaT). Y TUIM3alys U repepaboTKa TiacTUKa.

OnacToMepel:  HaTypajibHbIM  KayuyyK, CHHTeTAYeCKWe  Kay4yyKu
(6yTaZrieHOBBIM, XJIOPOTIPEHOBBIM, U30MPEHOBBIN) U CUTMKOHBL. Pe3nHa.

BonokHa: Harypa/ibHble (XJ/IOMOK, IIepCTb, MLIEAK), WCKYCCTBEHHbIE
(BMCKO3a, aljeTaTHOe BOJIOKHO), CHHTeTHYeCKHe (KarpoH U JIaBCaH).

[Tonumepsl CreLaJbHOro Ha3HauyeHus (TedpsioH, KeBJiap,
3/IEKTPOTNPOBO/SIIIIVE TIO/IMMepbI, OMopa3/iaraeMble MOJUMEpHI).

OKCIlep¥MeHTa/IbHble MEeTO[bl M3y4YeHHs BeleCTB U WX IMpeBpalljeHui:
O3HaKOMJ/IeHHe C o0pa3llaMyd TMPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH,
M71aCTMacC, KayyyKOB, pellleHWe SKCIIepUMEHTalbHBbIX 3aJad [0 TeMme
«Pacro3HaBaHue miacTMacc ¥ BOJIOKOHY.

PacuéTtHble 3a7auu.

HaxoxgeHue mosieKy/sipHOW (OpMYJibl OPraHWuYeCcKOro COeZMHEHUs TI0
MacCOBBIM [JIOJIAM 3/7IEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJeHHe
MOJIEKY/ISIPHOM (POpPMYJIbI OpPraHMUUecKoro coefuHeHUst 10 macce (0O0bémy)
MPOJYKTOB CrOpPaHus, 10 KOJMYEeCTBY Beljectsa (Macce, 00bEéMy) MPOAYKTOB
peakLjui W/WIM HCXOAHBIX BEIeCTB, YCTAHOB/EHHE CTPYKTYPHOU (HOPMYJIbI
OpraHUuYecKOro Bell[eCTBa Ha OCHOBE ero XUMHUYeCKUX CBOWCTB WU CIIOCOOOB
TOJIyYeHUs], OTpefieJieHre JI0JIM BhIXOZA MPOJAYKTa peaklUyyd OT TeOpeTUYeCKU
BO3MOJKHOT 0.

MexnpeiMeTHbIE CBSI3U.

Peanuzanys MeXnpeIMeTHbIX CBs3€M TIPU W3YyUYEHHWH OpraHUuuecKou
xumMud B 10 KJjacce OCYIIeCTB/sieTCSl depe3 MCIIO/b30BaHMe Kak OOIuX
eCTeCTBEHHO-HAyYHbIX TOHSATHUM, TaK W TOHATHUW, TMPUHATBIX B OT[EeIbHBIX
rpeiMeTax eCTeCTBeHHO-HayUYHOI'O LIMKJIa.

OO61me ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJieHWe, HayuHbIl (akT,
TUTOTe3a, Teopus, 3aKOH, aHa/lu3, CHUHTe3, Kjaccudukaius, HabmoaeHue,
v3MepeHue, SKCIIepUMeHT, MOZeJlb, MOJIe/IMPOBaHKe.

®dusrka: MaTepusi, aTOM, 3JeKTPOH, T[POTOH, HEWTPOH, MOJeKya,
JHepPreTUUeCKUil YpPOBeHb, BeILeCTBO, Teyio, 00BEM, arperaTHoe COCTOSIHUE
Bell[eCTBa, (hU3MYeCKre BeTMYMHbI, eJUHULIbI U3MepPEeHHUs], CKOPOCTb, 3HEpIrus,
macca.

Buosiorusi: KjileTKa, OpraHu3M, 3KocucTeMa, Ouocdepa, MeTabosm3M,
HacJieICTBeHHOCTh, aBTOTPO(MHEIN U reTepoTpOdHBINA TUIT IUTAHUS, OpOXKeHue,
doTocuHTe3, AbixaHue, OesiKU, YIJIeBO/bl, >KUDbI, HYK/IEMHOBbIe KHC/IOTHI,
(bepMEHTBL.

['eorpadus: nmosie3Hble MCKOIaeMble, TOTIJTUBO.

TexHosOrKs: TUIEBble TPOAYKTbI, OCHOBBI PAaLMOHAIBHOTO MUTaHUS,
MOIOLIIME CPeJCTBa, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIIAA 1 HEOPT'TAHUYECKA{A XUMUSA

TeopeTuueckne 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sifiep. XHUMWUUECKUMd 31emeHT. W30TormbI.
CTpoeHue 3/1eKTPOHHBIX 000/10UeK aTOMOB, KBAHTOBbIE UMC/Ia. JHEPreTHUecKue
YPOBHU U TIOAYPOBHU. ATOMHbIe opbutamu. Knaccudukaiusi XUMHUeCKUX
3/1eMeHTOB (s-, p-, d-, f-anemenTsl). PacripeziesieHre 3/1eKTPOHOB 10 aTOMHbBIM



opbutansaMm. OJIeKTPOHHbIe KOH(UTrypal[id aTOMOB 3JIeMEHTOB TIepBOTO—
YyeTBEPTOrO TIEPUOZIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, 37IEKTPOHHbBIE
KOH(UTypal UOHOB. D/IeKTPOOTPUIAaTETbHOCTb.

[Mepuomuueckuii 3akoH U [lepuosuueckass CcUCTeMa XUMMUUECKUX
snemeHToB .M. MeHpeneeBa. CBs3b MEPUOJUYECKOTO 3aKOHa W
[TepuoiiuecKoil CUCTEMbl XMMUUECKHUX 3/IEMEHTOB C COBPeMeHHOW Teopueid
CTpPOEHUsI aTOMOB. 3aKOHOMEPHOCTH U3MeHeHUs] CBOMCTB XUMHUECKUX
3JIEMEHTOB U 00pa3yemMbIX MUMH MPOCTLIX M CI0XKHBIX BEII|eCTB T10 TPYINIaM M
repuoziam. 3HaueHue rnepuoguueckoro 3akona .M. Menzeneesa.

XuMuueckasi CBsisb. BUZIbI XMMUUeCKOW CBsI3U: KOBajieHTHasi, MOHHasl,
MeTa/iiMueckass. MexaHu3Mbl 00pa30BaHMsl KOBajeHTHON CBSI3W: OOMEHHBIA U
JIOHODHO-aKI[eNITOPHbIM. ~ DHeprus M JJWHAa  CBS3U.  [loJ/ISpHOCT®,
HarpaB/IeHHOCTb W HAChII[aeMOCTh KOBa/JIeHTHOW CBsi3u. KpaTHble CBs3M.
BopoposHasi cBsizb. Me)XMOIeKy/IsipHble B3aMO/JeHCTBUSI.

BaneHTHOCTh U Ba/ieHTHble BO3MOKHOCTM aTOMOB. CBsi3b 3/1€KTPOHHOM
CTPYKTYPbl MOJIEKYyZT C WX TeoMeTpUUeCKUM CTpoeHHeM (Ha TpuMmepe
COeIMHEHUH 3/IEMEeHTOB BTOPOT'O Mepro/a).

[TpesncTaB/ieHre O KOMIIEKCHBIX coefrHeHUsX. CocTaB KOMILJIEKCHOTO
WoHa:  KomruiekcooOpa3oBaresb,  JIMT@HABL. ~ 3HaueHWe  KOMILIEKCHBIX
coeiHeHUM. [ToHsITHE O KOOPAUHALIMOHHON XUMUU.

BelljecTBa MOJIEKY/IIPHOTO W HEMOJIEKY/ISIPHOTO  CTpPOeHus. Turbl
KPUCTa/UTUUeCKUX PelIéToK (CTPYKTYp) U CBOMCTBA BeIIeCTB.

[ToHsiTMe O AUCTIEPCHBIX crcTeMax. VIcTHHHBIe pacTBophl. [1pescTaBieHye
0 KOJIJIOUAHBIX pacTtBopax. CriocoObl BhIpakeHWs] KOHIIEHTpAI[iH PAcTBOPOB:
MaccoBasi /1071 BellleCTBa B pacTBOpe, MOJIsIpHasi KOHLleHTpal[usi. HachbliieHHbIe
Y HeHacChlllleHHbIe PACTBOPhI, paCTBOPUMOCTb. KprcTanioruaparhl.

Knaccudukaiuss UM HOMEHK/JAaTypa  HeOpraHUueCKMX  BelllecTB.
TpuBuanbHble Ha3BaHUS OT/leNIbHBIX TIpeJiCTaBUTe/el  HeopraHU4ecKux
BeLL[eCTB.

Knaccudukaiiuss ~ XMMUYeCKMX  peaklMii B HeOpraHWuecko U
OpraHuYeckor XUMHU. 3aKOH COXPaHeHMsT MacChl BellleCTB; 3aKOH COXpaHeHUsI
Y TIpeBpallleHus] SHepPruud NpU XUMUUeCKUX peakiusix. TeryioBbie 3Gh(eKTh
XUMUYeCKUX peakiuii. TepMOXyMUueckue ypaBHeHUs.

CKOpOCTh XMMHUUECKOW peakluM, e€ 3aBUCHMOCTb OT pa3/IMyHbIX
dakTopoB. ['oMoreHHbIe U reTeporeHHble peakiiuv. KaTanus v KaTanm3aTophbl.

Obpatumble ¥ HeoOpaTWMble peakuM. XWMUUECKOe paBHOBecHe.
KoHcTaHTa XWMHUUeCcKoro paBHOBecus. PakToOpbl, BAUSIOI[ME Ha TOJIO)KEHUe
XUMHUEeCKOTO paBHOBeCUsi: TeMriepaTypa, JilaBjieHue U KOHLIeHTpal[uu BeIlecTB,
yyacTByroIMX B peakiuu. IIpunrurn Jle Ilartesnbe.

OeKTponutuyeckast auccoumarnusi. CunbHble W cjlabble 3/1eKTPOJUTHI.
Crernienb auccoimariu. Cpejla BOAHBIX pPaCTBOPOB: KWC/IOTHasl, HelTpasibHas,
ujenouHas. Bopopoanwii mnokasatens (pH) pactBopa. I'mapomus cosei.
Peakiii MFOHHOTO OOMeHa.

OKUC/UTeTbHO-BOCCTAaHOBUTEIbHBIEe ~ peakiuu. CTerneHb  OKUC/IeHUS.
OkucauTenb WU BOCCTAHOBUTENb. [Ipoljecchl OKHUC/IeHUSI U BOCCTAaHOBJIEHMUS.
BakHeliIie OKUC/IUTEM U BOCCTaHOBUTeMU. MeTos 3/7eKTPpOHHOro OanaHca.
OMeKTPO/IM3 paCTBOPOB M PAaCIlyIaBOB BEILleCTB.

OKcIrieprMeHTa/IbHble MeTO/Ibl M3yueHMsl BellleCTB U WX IpeBpallieHUit:
pas/io’KeHHe TepoKCHa BOAOPOJAa B NPUCYTCTBUM KaTaau3aTopa, MOZeIu
KPUCTA//TMUYECKUX  PElIETOK, TpOBe/leHWe peakI[iii HWOHHOTO oOMeHa,
oripe/iesieHUe Cpe/ibl PACTBOPOB C MOMOIIbI0 UHAUKATOPOB, M3yueHHe BAUSHUS



pa3/iMuHbIX (DAKTOPOB HA CKOPOCTh XWMUUECKOM peakiud U TIOJI0’KEeHUe
XUMHUECKOT0 PaBHOBECHS.

Heopranuueckasi Xumusi.

[Tonokenne HemeTa/uyioB B Ilepuoanueckor cucTeMe XUMHUUECKUX
ynemenToB [I.JMI. MeHpeneeBa W 0COOEHHOCTM CTPOEHWSI WX AaTOMOB.
dusnueckre CBOMCTBA HEMETA//IOB. AJIJIOTPOMNUs HeMeTas/yIoB (Ha TpuMepe
KMCJI0pOZAa, cephl, ochopa U yriaepoaa).

Bogopog. Tlonyuenue, gusndeckve U XMMUUeCKHe CBOMCTBA: peakl[UU C
MeTa//laMd M HeMeTa/ulaMM, BOCCTaHOBUTE/bHbIE CBOMCTBA. ['WApDH[BIL.
TonnuBHbIE 37IEMEHTHI.

Ianorensl. HaxoxkjeHue B MPUPOJe, CTIOCOObI MonyueHus, Gpusnueckue 1
XUMHUeCKue CBOMCTBa. ["asioreHOBOAOPO/BI. Baxnerme
KUCJIOPOZICO/IepKAll[ie  COeJWHEHWs  TajioreHoB.  JlabopaTopHble U
TTPOMBIIIIZIEHHBIE CTIOCOOBI MOTyUeHHs rasoreHoB. IIpriMeHeHe TajlorTeHOB U UX
coeIJMHEeHUH.

Kucnopo/, 030H. JlabopaTopHble ¥ TIPOMBIIIIEHHbIE CITOCOOBI TIOTyUeHUsT
kucaopoza. Pusnueckre U XMMHAUYeCKUe CBOMCTBA U MPUMEHEeHUe KUCI0poZa U
030Ha. OKCHU/BI U IePOKCUTIBL.

Cepa. HaxoxzeHuwe B TpHpPOZe, CIOCOOBI TO/ydeHHs1, GU3NUecKie U
xuMuueckue cBorctBa. CepoBogopog, cyabduabsl. Oxkcup cepoi(IV), okcup
ceprI(VI). CepHucrasi ¥ cepHast KUC/IOThI U UX comi. OCOOEHHOCTH CBOWCTB
cepHOU KUC/I0ThL. [IpriMeHeHre cephl U e€ cCoeIUHEHUH.

A3oTr. HaxokgeHwe B TIpHUpo/Jie, CIIOCOOBI MomydyeHus, (usnueckre u
XUMUUeCKHe CBOWMCTBAa. AMMMUAK, HUTPUABL. OKcuAbl a30Ta. A30THCTas U
a30THasE KHCJIOTBI M UX comd. OcoOeHHOCTH CBOMCTB a30THOM KHCJIOTHI.
[TprMeHeHe a30Ta 1 €r0 coeUHeHWH. A30THBIE y100peHwUs.

docdop. HaxoxzeHne B npupofe, cnoco6>111 roslyueHusi, (pyu3ndeckrie U
XuMuUeckue cBoiictBa. ®ochuzapr U dochuH. Okcuapl docdopa, dochopHas
kucnotra u eé conu. Ilpumenenue docdopa u ero coeguHeHut. docopHbie

yI00peHusl.

Yrnepos, HaxoxzieHue B Tpupofe. AJIIOTPOIHbIE MOJU(HUKALIHK.
®u3uyeckde ¥ XUMHUYECKHe CBOMCTBA MPOCTBIX BeLIeCTB, 0OPAa30BAHHBIX
yrinepoaoM. Okcug, yriaepoga(ll), okcup yrnepoga(IV), yrosibHasi Kucaora U eé
conmi. AKTHBUPOBAHHBIN yTo/b, aficopoiys. dyriepensl, rpadeH, yriepogHbie
HaHOTPYOKu. IIpyMeHeHHe TPOCTHIX BeIeCTB, 00pa30BaHHBIX YIJIEPOJOM, U
ero CoeIMHeHUM.

Kpemuwuii. HaxoxkgeHue B TIpUpo/ie, CIIOCOObI TIo/TyueHusi, hu3nueckrie 1
xumMuueckue cBorctBa. Okcug kpeMHUsi(IV), KpeMHUeBasi KMCI0Ta, CU/IAKATHI.
[IpyuMeHeHUe KpeMHUSI U ero coefuHeHUU. CTeK/0, ero MoayuyeHue, BUbI
CTeK/1a.

[Tonoxenne wmetamioB B Ileproguueckord cUCTeMe  XUMUUECKUX
yieMeHTOB. OCO0OEeHHOCTH CTPOEHHWS 3JeKTPOHHBIX 000/I0UeK aTOMOB
MeTasisioB. O6mue $u3nueckre CBOMCTBA MeTas/ioB. IIpriMeHeHre MeTaJl/ioB B
ObITY ¥ TexHuKe. CIiJlaBbl METAJIJIOB.

ONeKTPOXUMUYECKUI psif, HanpspkeHWM MeTauioB. OOIue CriocoOsl

TIOJTyUeHUst MeTaJslIOB: TUIPOMETasTyprs, TTUPOMETAaJITyPTHs,
yneKTpometa/utyprus. [ToHsaTHe o Koppo3uu MeTaioB. CriocoObl 3aluThl OT
KODPO3HUH.

OO61jast XapakTepucTUKa MeTa/ioB [A-rpymrbl [1epuogrueckoli CucTembl
XMMUYECKUX 3/ieMeHTOB. HaTpuii u Kamuit: nojyveHue, (Qu3nYecKue U
XUMUYeCKre CBOMCTBA, TIPUMEHEeHNe MPOCTHIX BelleCTB U UX COeJMHeHHUH.



OG611ast xapakTepucTrKa MeTtaioB I1A- -rpyniel 11eprojuueckoi CHCTeMBI
XUMUYECKUX 37eMeHTOB. MarHuil M KaibLUMh: MOJayuyeHue, (U3nuyecKhe |
XUMHUYeCKre CBOMCTBaA, MPHUMeHeHHWe TMPOCThIX BeIleCTB U UX COeJUHEHMM.
JKECTKOCTb BO/BI U CIIOCODOBI €€ yCTpaHeH!s.

AIOMMHMM: TIO/lydyeHWe, (U3MYecKhe W XUMHYECKWe CBOWCTBA,
NpUMEHEeHVe MPOCTOro BelecTBa U ero coefjuHeHuM. AMQOTepHble CBOUCTBA
OKCHJia Vi TUIPOKCHUA aJIFOMUHUSA, TUAPOKCOKOMILIEKCHI a/TFOMUHUSI.

OO1jasi  XapakTepHUCTHKAa MeTa/UIoB TMo00uHbIX moarpyrm  (B-rpyrm)
[Teproueckor CUCTEMBI XUMAYECKUX 3JIEMEHTOB.

dusnueckre ¥ XMMUUeCKUe CBOMCTBA XpOMa M ero coefiuHeHn. OKCUbI
1 ruapokcnpl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomars! 1 AUXpOMATHI, UX
OKHC/IUTe/IbHbIE CBOMCTBA. I0/TyueHne U NPUMEHEHHEe XpoMa.

dusruyeckie M XUMHYeCKHMe CBOWCTBA MapraHlla M ero COeJVHEeHHHU.
Baxnenmme coenvHenusi wmaprania(ll), wmapranna(IV), wmapranya(VI) wu
mapranua( VII). IlepmaHraHaT Kaiusi, ero OKAC/IUTe/IbHbIe CBOUCTRBA.

dusruyeckie W XUMUYECKHe CBOWMCTBA ’Keje3a W ero COoeJuHEHWM.
Oxkcuppbl, tuapokcuabl U conu kene3a(ll) u >kemesza(Ill). Tlonyuenue wu
TpYMeHeHue JKejle3a U ero CrjiaBoB.

dusnyeckre U XMMHAYECKHe CBOKWCTBA MeJu U eé coeHeHuu. [TonyueHue
Y TIPUMEHEHUE MeJIU U eé CoeZIUHEHUM.

[IvHK: mosiyueHue, (pU3MUyecKre U XMMHYECKHe CBOKWCTBA. AM(OTEpHbIe
CBOMCTBAa OKCHJAa W THUJAPOKCHJA LMHKA, THUJPOKCOKOMIUIEKCHI IL[MHKA.
[IpumeHeHMe [JMHKA U ero CoeJMHeHUH.

OKCIlep¥MeHTa/IbHble MEeTO/bl M3y4YeHHs! BeleCTB U WX [peBpalleHui:
n3yueHue 00pa3lioB HEMeTasyIoB, ropeHue cepbl, (hocdopa, Keseza, MarHusi B
KUC/IOpOZie, U3yuyeHue KOJIIeKIUMM «MeTa/uibl Y CIUIaBbl», B3aUMOJENCTBUE
LIeJIOYHBIX W LJeJI0OYHO3eMe/IbHbIX MeTa/lIoB C  BOAOM  (BO3MOJKHO
WCIIO/Ib30BaHVe BHJleOMaTePUA/IOB), B3aWMOJENCTBHE LIMHKAa M JKeje3a C
pacTBOpaMU KHUCJIOT U I1jeJioUYel, KaueCTBeHHbIe peakl[Md Ha HeopraHhyeckue
AHMOHBL, KAaTHOH BOJOPOJA ¥ KaTHOHBl METalIOB, B3aUMO/ENCTBHE
TH/IPOKCH/IOB Q/IFOMUHUSI U L{HKA C PaCTBOpaMy KUC/IOT U Lie/I0YeH, pelieHHe
SKCMepUMEeHTA/IbHbIX 3a/iau 1o TeMaM «['anoreHbl», «Cepa U eé CoeJUHEHUSI»,
«A30T U (Qochop ¥ HUX COeSUHEHUs», «MeTanbl  TIaBHbIX MOATPYTII»,
«MeTasibl MOOOYHBIX TTOATPYTIID».

XuMMA U )KU3Hb.

Pomp xuMuu B obecrieueHHWM YCTOWUYMBOTO DAa3BUTUS UeIOBEUeCTBa.
[IoHATHe O HayuyHbIX MeTOJax I[I03HAHWA W METOZOJIOTMM HAay4yHOI'O
WCCJIeJOBaHUS. HayuHsle TIPUHLIUTIBI opraHu3sanuu XMMUYECKOr0
MIPOM3BO/ICTBA. [IpOMBIIIIZIEHHBIE CIIOCOOBI TIOMy4YeHUsI Ba)KHEMIIIMX BeIecTB
(Ha nmnpuMepe TIPOM3BOACTBA aMMHaKa, CEPHOM KHUCJIOThL, MeTaHO/a).
ITpoMmblIIsieHHbIe CIIOCOObI TIOJyUeHUs MeTa//IOB W CIUIaBOB. XWMUUYECKOoe
3arpsisHeHHe OKpYy’XKawllled cpefpl W ero mnociaeAcTsusi. Posb xumud B
obecrieueHUH SHEPreTUUeCKO 0e30TMacHOCTH.

XvMHUsL U 37[0pOBbe uesioBeka. JlekapcTtBeHHble cpejcTBa. IIpaBuna
WCII0/Ib30BaHUsl JIeKapCTBeHHBIX IIperiapatoB. Posb XUMUKW B pa3sBUTHU
MeULVHBI.

XWMUS TIUIIA: OCHOBHbIE KOMIIOHEHTBI, TTHIIEeBbIe A00aBKU. Po/ib XMMHH B
obecrieueHHH MIUIIEBOM Oe30TTaCHOCTH.

Kocmetnueckre u napgromepHble cpefctBa. beitoBasg xumus. [lpaBuiia
6e30macHOTO WUCI0/Ib30BaHUSI TIPerapaToB OBITOBOW XWMHUHM B TIOBCEJHEBHOMN
JKU3HU.



XvMHsE B CTPOUTENIbCTBE: Ba)KHEHWILVMe CTPOUTe/IbHble MaTepualibl
(LiemMeHT, OETOH).

XuMuss B CelMbCKOM  Xx03sKcTBe. OpraHuyeckue W MHUHepasbHble
yI00peHusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHBIE MaTepHasbl, KpaCKH, CTEKJI0, KepaMHKa.
Matepuarnel 1151 371eKTpOHUKK. HaHOTeXHO/I0rUH.

PacuéTtHble 3a7auu.

PacuéThl: Macchl BelllecTBa Wi 00bEMa ra30B 0 U3BECTHOMY KOJIUYECTBY
BelllecTBa, Macce Wi 00BEMY OIHOTO W3 YUaCTBYIOL[UX B Peakld BeIIecTB,
Macchl (00béMa, KOJIMyecTBa BelljecTBa) MPOAYKTOB Deaklid, eCyid OHO U3
BeIlleCTB MMeeT TpUMecH, Macchl (00BEMa, KOJIMUecTBa BellecTBa) MPOAYKTa
peakuyy, ec/iM OZJHO M3 BelleCTB [@aHO B BHJe pacTBOpa C OMNpeneléHHOU
MacCOBOM [j0JIed pacTBOPEHHOrO BeIlleCTBa, MaCCOBOM [0 M MOJSIPHOU
KOHLIEHTpaL[My BellleCTBa B pacTBOpe, [OJM BbIXOJa MPOAYKTa peakLyyd OT
TeopeTUYeCKU BO3MOKHOTO.

MexnpeiMeTHbIE CBSI3U.

Peanu3aiiusi MeXIpeJMETHbIX CBs3eid TMpU U3yueHUH OOuer U
HeopraHvyeckon xumum B 11 Kjacce OCyIeCcTB/sSeTCs 4epe3 UCIO/b30BaHUe
KaK OOIIMX eCTeCTBeHHO-HAYUHbIX TOHSATUM, TaK W TIOHATHM, TPUHSTHIX B
OTJeNbHBIX TIpeiMeTax eCTeCTBEHHO-HAYYHOTr0 [JUKJIa.

OO6rme ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJieHWe, HayuHbIl (akT,
TUIO0Te3a, TeOpUs, 3aKOH, aHajlu3, CUHTe3, KaacCU(UKalus, MepruoJUUHOCTb,
HabJsroieHre, u3MepeHue, SKCIIePUMEHT, MO/ie/Tb, MO/[e/TUPOBaHue.

®dusvka: maTepus, MHUKPOMHDP, MakpOMHp, aTOM, 3J€KTPOH, MPOTOH,
HEWTPOH, HWOH, W30TOMNbl, pPaJW0aKTUBHOCTb, MOJIEKYy/a, 3SHepPreTUYeCKUu
yPOBeHb, BeLeCTBO, Teno, OOBEM, arperaTHoe COCTOSIHUE BeIlleCTBa,
vjeanbHbld ra3, (U3uYecKue BeIWYMHBI, eUHULbI H3MEPEeHUs, CKOPOCTb,
5Heprusi, Macca.

Buosiorusi: KjileTKa, OpraHu3M, 3KocucTeMa, Ouocdepa, MeTabosm3Mm,
MaKpO- U MHUKDPO3JIeMeHThI, OesKH, >KUDbI, YIJIeBO/bl, HYK/IeMHOBbIe KUC/IOTHI,
(epMeHTBI, TOPMOHBI, KDYTOBOPOT BeLL[eCTB U MTOTOK SHEPrUH B 5KOCUCTEMAX.

leorpadus: MuHepasnbl, TOpHbIE TOPOJbI, IIOJ€3HbIE HCKOMaeMble,
TOTUIUBO, PECYPCHI.

TexHos0rNA: XUMUYecKast MIPOMBIL/IEHHOCTb, MeTasuly prus,
CTpOUTE/bHbIE MaTepUasbl, CeIbCKOXO35MCTBEHHOE TPOU3BO/CTBO, MUIIeBast
MPOMBILUIEHHOCTh,  (hapMal|eBTUUYecKass [POMBILLIEHHOCTb, TPOU3BOZCTBO
KOCMeTUUYeCKUX TpernaparoB, MPOU3BO/CTBO KOHCTPYKLIMOHHBIX MaTepHasioB,
3JIeKTPOHHAs TPOMBILLIIEHHOCTb, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110
XM HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JINUHOCTHBIE PE3YJ/IBTATDBI

B COOTBETCTBUMM C CUCTEMHO-[eATeTbHOCTHBIM IOJXOJOM B CTPYKType
JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHUsS MpeJMeTa «XHMUs» Ha YPOBHE CpeJHero
obiero obpa3oBaHusl BbIJe/IeHbl CJeIyIOIIMe COCTaBJISOIIMe: OCO3HaHUe
00yuaroIUMHUCT POCCHUHCKON TI'PaKIAHCKOW HWAEHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO,  CaMOCTOSITE/IBHOCTY U CAMOOIPEZIeJIeHH0;  Haauuue
MOTHBallMM K OOyueHWI0; TOTOBHOCTb U CIIOCOOHOCTb OOyYarOLUXCs
PYKOBO/ACTBOBaTbCsl MPUHSATBIMU B OOLIECTBE TMIPaBUIaMU ¥ HOPMaMu
TIOBe/IeHUs]; Ha/lnuyue MPaBOCO3HAHMUSI, SKOJIOTMUECKON KYJIbTYDPbI; CIIOCOOHOCTD
CTaBUThb L|e/IU U CTPOUTH KU3HEHHbIE TJIaHbI.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUSI MpeaMeTa «XHMHUS» OTPaKaroT
Cc()OPMHUPOBAaHHOCThL OMbITa MO3HABaTEJbHOW W TPAKTUYECKOU JesiTebHOCTH
00yyJarIUXCs B TIpoLiecce peann3alydy 00pa3oBaTeTbHOM /1eATeIbHOCTH.

JINYHOCTHBIE pe3y/ibTaTbl OCBOEHUSI MpeaMeTa «XHMHUS» OTPaKaroT
Cc()OPMHUPOBAaHHOCThL OMbITa MO3HABaTebHOW W TPAKTUYECKOU JesiTebHOCTH
00yyJarIUXCs B TpoLiecce peann3alyi 00pa3oBaTe/ibHON [IesiTeJTbHOCTH, B TOM
YyKCJIe B YaCTH:

1) rpa)xiaHCKOr0 BOCTIMTAHUSA:

OCO3HAaHUSI  OOYYAIOL[UMHMCS CBOMX  KOHCTUTYLMOHHBIX TIpaB M
00s13aHHOCTe, YBa)KeHUsI K 3aKOHY U TIPaBOTIOPSIIKY;

Mpe/iCTaB/lIeHUs] O COLManbHBIX HOpPMAax M IpaBW/IaX MeXJIMYHOCTHBIX
OTHOLIEHUM B KOJVIEKTUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOU JesTeNIbHOCTA MpPU CO3LaHUU
yueOHBIX TIPOEKTOB, pellleHnH YueOHBIX U M03HaBaTeTbHbIX 3a/jau, BHITOTHEHUU
XUMHUECKUX SKCIePUMEHTOB;

CrIoCOOHOCTH TOHUMaTh W TPUHHUMAaTh MOTHBBLI, HaMepeHUs, JIOTUKY U
apryMeHTbI IPYTUX TIPU aHa/In3e pa3/IuuHbIX BUJOB yUueOHOM [iesiTe/IbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMSA:

LIEHHOCTHOTO OTHOIIIEHUS] K HCTOPUYECKOMY M HAyuyHOMY Hac/Ie[1to
OTeueCTBEHHOW XUMUU;

yBa)KeHUs K TIPOL[eCCY TBOpUYeCTBa B 00/IaCTH TEOPUM W TIPAKTUUECKOTO
MPWIOXKEHUSI XMMWH, OCO3HAHWSI TOTO, UTO [JaHHble HayKd eCTb pe3y/bTaT
JUIATE/IbHBIX ~ HabO/IOfleHnH, KPOTOT/IMBLIX 3KCIIePUMEHTA/bHBIX TIOMCKOB,
MOCTOSTHHOTO TPY/Za YUEHbIX U MPAKTHUKOB;

MHTepeca M TI03HaBaTe/bHBIX MOTHBOB B TIONyYeHHH U TIOC/EAYIOLEM
aHamM3e  WHpOpPMALMKM O  TEpeJoBbIX  JOCTIKEHHSX  COBPEMEHHOM
OTeueCTBEHHOW XUMUU;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMA:

HPaBCTBEHHOI'O CO3HAHUs, 3STUYECKOr0 TTOBEeJIeHHUS;

CMIOCOOHOCTH  OL|eHWBATh CUTYal[dM, CBs3aHHble C XUMUUECKUMHU
SIBJIEHUSIMH, M TIPUHMMATh OCO3HaHHbIE peLleHUs], OPUEHTUPYSICh Ha MOPAJ/IbHO-
HpPaBCTBEHHbIE HOPMbI U LIeHHOCTH;

TOTOBHOCTH OLIEHHWBaTh CBOE TOBeJieHHe U MOCTYNKHA CBOMX TOBapHILen C
MO3WLIMKA HPABCTBEHHbIX W TIPABOBBIX HOPM M C YUBTOM OCO3HaHUS
MOCJIe/ICTBUM MTOCTYTIKOB;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:



TIOHUMAaHUS 1[eHHOCTeM 370pOoBOro U 0Oe3omacHOro obOpa3a J>KWU3HH,
HeoOXO/JMMOCTH OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U
TICUXUUECKOMY 3/I0POBbIO;

cobmozieHrst TIpaBWl 0e301MacHOrO OOpallieHus] C BelljeCTBaMHu B OBITY,
TIOBCE/IHEBHOM >KU3HH, B TPYZOBOU €ATETLHOCTY;

TIOHUMAaHUSI [IEHHOCTU TIPaBU/ WHAWUBUAYAJbHOTO U KOJIJIEKTUBHOTO
0e30MacHOTO TIOBE/IEHUSI B CUTYalWsIX, YTPOXKAIOIIUX 3/I0POBBI0 U JKU3HU
IO JIel;

OCO3HAaHWsI  TIOCJIEAICTBUM W HENpUSTUST  BPeJHBIX  TPUBBIYEK
(ymoTpebieHuUs afKOroJisi, HAPKOTHUKOB, KYPEHHS);

5) TPYAOBOT0 BOCIIUTAHHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/Ie[JoBaTe/TbCKON
JesITeIbHOCTH,  OOIIIeCTBEHHO TIOJIe3HOM, TBOPYECKOW U [IPYTUX BH7AX
JesITeIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyuyaCTHe B pEIIeHWM TMPAKTUUYeCKUX 3ajau
COIIMA/TbHOM HAIpaB/IeHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

WHTepeca K MPAKTUYECKOMY HM3YUeHUI0 mpodeccuii pa3MuHOTO poja, B
TOM UHCJIe HA OCHOBE NMPUMEHEHHsI TIPeIMETHBIX 3HAHUH 10 XUMUW;

yBaXKeHUs1 K TpyAy, JIOASM Tpy/Jla W pe3y/ibTaTaM TpY/IOBOH
JesITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOODY WHAWBUJYaAJbHOW TpPaeKTOPUN
obpa3oBaHus, Oyayied mMpodeccur M pearu3alid COOCTBEHHBIX JKU3HEHHBIX
TUIAaHOB C YYETOM JIMUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTeN K XUMHUH, UHTEPECOB
1 oTpeOHOCTel 00I1IeCTBa;

6) 9K0/IOTHYECKOr0 BOCITUTAHUSA:

9KOJIOTUYECKH 11e71eCO00Pa3HOT0 OTHOIIEHHUSI K TPUPOZe KaK MCTOYHUKY
CYILIECTBOBAHUS )KU3HU Ha 3eMJle;

TIOHUMAaHUs T7I00a/TbHOTO XapaKTepa 3KOJIOTMUECKUX TPo0JieM, BIIUSHUS
KOHOMHUUYECKHUX TIPOLIECCOB Ha COCTOSTHUE TIPUPO/THOMN U COL[UATIBLHOM Cpe/ibl;

OCO3HaHWSI HEeOOXOJMMOCTH WCTO/b30BaHUsl JIOCTIDKEHUM XUMUM IS
pelleHus BONPOCOB PALOHA/ILHOTO MPUPO/IOTIONb30BaAHHS,

AaKTUBHOTO HETPUSITHUS [I€HCTBUHM, TIPUHOCSIIUX BpeJ] OKpY’Karolei
TIPUPO/IHON Cpe/ie, YMEHUs TIPOTHO3UPOBAaTh HEO/IarorpUsTHbIE YKOJIOTUUeCKHe
TIOC/IeZICTBUS MPeIPUHUMAaEMbIX IeHCTBUH U TIPeIOTBpAIaTh UX;

Ha/IMUUsi  Pa3BUTOTO  JKOJIOTMYECKOTO  MBIIUIEHUS], JKOJIOTHUECKOH
KyJIbTYpbI, OIbITA /€STeJHbHOCTA 3KOJIOTMUYECKOW HarpaB/€eHHOCTH, YMEHHs
PYKOBO/ICTBOBaThCSI MU B T103HABaTe/TbHOM, KOMMYHUKATUBHOW U COL[UA/TBHOM
NPAaKTHKe, CIMOCOOHOCTU W YMEHWs aKTHUBHO TIPOTHUBOCTOSITh W/IE0IOTHH
xeMooouu;

7) EHHOCTH HAayYHOTr0 MO3HAHHUS:

MHMPOBO33PEHUS], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayK{ ¥ 00I1IeCTBEeHHOM MPaKTUKY;

TOHUMAaHUS CIelUPUKA XUMUM KaK HayKh, OCO3HAHUSI €€ pOov B
(OpPMHPOBaHUYU PAlMOHATILHOTO HAyUHOTO MBIIIEHNs, CO3/IaHUM 11eJI0CTHOTO
nipeZicTaB/ieHust 00 OKPY)Kaloll[eM MUPe Kak O eJUHCTBE MPUPO/Ibl U Ue/IOBEKA, B
TO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEM U DeIeHWH Mpo0/jeM COXpaHeHUs
TIPUPO/IHOTO PaBHOBECHS;

yOeXKIEHHOCT B 0COOOM 3HAUMMOCTH XWMHUM JIIi  COBPEMEHHOM
[[UBWIM3ALIMK: B €€ TYMaHUCTUYECKOW HampaBJIe€HHOCTU U BaXHOW pOM B
CO3ZIaHUM HOBOM 0a3bl MaTepUalbHOU KyJbTYpbl, B pelIeHUd T100aTbHBIX
npo0jieM yCTOWYMBOTO pPa3BUTHSI Ue/IOBEUECTBA — ChIPhEBOM, SHEPreTHUeCKOM,



MUIIeBOM W KOJIOTUUeCKOoW 0e30TMacHOCTA, B  Pa3BUTHH  MeJUIIVHBI,
obecrieueHHH yC/IOBHH YCIENTHOTO TPYy/ia U 3KOJIOTHYeCKH KOMGMOPTHOM >KU3HU
KaX/IOTO ujieHa 0011eCTBa;

eCTeCTBeHHO-HayYHOW TI'DaMOTHOCTM: TIOHMMaHUsI CYIIHOCTH MeTO/I0B
MO3HAHWS, WCIO/Jb3YeMbIX B €CTeCTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCTI0/Tb30BaTh TIO/yYaeMble 3HAHWS [7I aHanw3a U OOBSICHEHWs sIBJIEHWUH
OKDY’Kaloll[ero MUpa M TIPOUCXOASIIUX B HEM WU3MeHeHWi, yMeHUs JeaTh
000CHOBaHHbIE 3aK/IOUEHHSI Ha OCHOBE HAyUHBIX (PAKTOB U HMEIOIUXCS
JTAaHHBIX C 1]e/TbI0 TI0/TyYeHUs! JOCTOBEPHBIX BLIBO/IOB;

CrIoCOOHOCTH CaMOCTOSITE/IbHO HCITIO/Tb30BaTh XUMHUECKHe 3HaHUS [I/Is
pellieHust Ipo0JieM B peanbHBIX )KU3HEHHBIX CUTYaLUsIX;

VHTepeca K M03HaHWI0, UCC/Iel0BaTeIbCKOW JesiTe/IbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENpepbIBHOMY 00pa30oBaHUI0 U
camMoobpa3oBaHUIO, K aKTHBHOMY IIOJIyU€HHIO HOBBIX 3HAaHWUN 110 XUMHH B
COOTBETCTBHH C )KMU3HEHHBIMHU TTOTPEOHOCTIMY;

vHTEpeca K  ocobeHHOCTsAM  TpyZa B  pa3iduHbiXx  cdepax
npodeCCUOHA/ILHOU [1eATe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHble pe3y/bTaThl OCBOEHUsS] TIPOTPaMMbl 0 XUMHH Ha
ypOBHe cpefiHero o6iiiero 06pa3oBaHus BKIFOUYAIOT:

3HauMMble I (OPMUPOBAHUS ~ MHUPOBO33peHHUSI  OOyYarOIIUXCs
MEXIACIUTUTMHADHBIe (Me)XTIpeIMeTHbIE) o0I1ieHayYHbIe TIOHSITUSI,
OTpa’karoll[e 11eJIOCTHOCTh HayUHOW KapTHHBI MHpa W CIelu(drKy MeTOZOB
MO3HAHMSI, WCTIOb3yeMbIX B eCTeCTBEHHBIX HayKax (MarTepusi, BeIIeCcTBO,
JHepruisi, siBjieHue, TIPOL[eCC, CUCTeMa, HayuHbIM (akT, TPUHLIWI, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, WCCaeloBaHWe, HabsrofeHWe, HU3MepeHue,
9KCIIePUMEHT U JIpyTHe);

yHUBepCaabHbIe yueOHbIe JeNCTBUS (mo3HaBaresbHbIE,
KOMMYHUKaTUBHbIe, DeryJ/sATHBHbIe), obecrieunBaroie  ¢GopMHUPOBaHHe
(byHKIMOHAIbHOM TPaMOTHOCTH 1 COLIMATbHOM KOMITETEHIIMU 00yJaroIInxcs;

CTIOCOOHOCTD oOyyJaroImxcs WCII0/Tb30BaTh OCBOEHHBIe
MEXIUCIUTUIMHADHBIE, MHDOBO33peHUYeCKHWe 3HaHWs W  YHHBepCa/bHbIe
yueOHbIe eCTBUS B ITO3HABaTeIbHOM M COL[MAIbHOMN MPaKTUKe.

MertaripeiMeTHbIe pe3y/bTaThbl OTPA)KalOT OBJa/ieHre YHUBepCaTbHbIMU
yueOHBIMK  T103HaBaTe/bHbIMH, KOMMYHUKAaTUBHBIMA W  PETY/ISTUBHBIMU
JIeUCTBUSIMU.

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHS

1) 6a3oBbIe JIOrHUeCKHe JeHCTBHUS:

CaMOCTOSITeJTbHO ~ (pOPMYJIUPOBaTh W aKTyaJM3UpOBaTh TpobsieMy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

orpeJieNiATh Lie/U [esATeTlbHOCTU, 3ajlaBasi MapamMeTpbl U KDUTEPUM UX
NOCTWDKeHUS, COOTHOCUThL pe3yJ/bTaTbl JesiTelbHOCTA C T0CTaB/IeHHbIMU
Le/IsIMU;

WCII0/Ib30BaTh TIPU OCBOEHWH 3HAHWK TPUEMBI JIOTUUECKOTO MBIILIEHUS:
BbI/IE/IATh XapaKTepHble MPU3HAKU MOHSATUN U yCTaHaB/IMBATh UX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS 7151 0ObSICHEHUSI OT/Ae/TbHBIX (haKTOB
U SIBJICHUM;



BbIOMpAaTh OCHOBaHUS W KPUTEPUU [jis KlacCU(PUKALMK BeIIeCcTB U
XUMUYECKHX peakLu;

yCTaHaB/IUBaTb TPUYUHHO-C/IE/ICTBEHHbIE CBSI3M MeXJy H3y4aeMbIMU
SIBJICHUSIMY;

CTPOUThH JIOTUUECKHE pacCyXAeHus (MHAYKTUBHbIE, [eNyKTHUBHbIE, I10
aHasI0ruM), BBISBJIATb 3aKOHOMEPHOCTH U MPOTUBOpPEYMS] B pacCMaTpHBaeMbIX
SIBJIEHUSAX, (POPMY/IMPOBATh BBIBO/bI U 3aK/TFOUEHUS;

MPUMEHATb B TIpoLlecCe  TIO3HAaHWS ~ MCIOJIb3yeMble B XWMWH
CUMBO/IMYeckre  (3HAaKOBbIe)  MOZeIH,  TpeoOpa3oBbIBaTh  MOJe/bHbIe
Mpe/CTaBleHnssT — XMMHAUYeCKUM 3HaK (CUMBOJI) SJ/IeMeHTa, XWMHUUecKas
dopmyrna, ypaBHeHMe XUMWUECKOW peaklUd — TIPU pelleHrnd yueOHBIX
M03HABATe/IbHbIX U MPAKTUYeCKUX 3aJjay, NPUMeHSTb Ha3BaHHble MO/e/bHbIe
Tpe/iCTaB/IeHUs /1Sl BbISIBJIEHUS] XapaKTepPHbIX NTPU3HAKOB M3yuyaeMbIX BelleCTB
Y XUMUYECKUX peaKLUi.

2) 0a3zoBbIe UCC/IEAOBATE/TbCKHE IeHCTBHSA:

BJIaZIleTh OCHOBaMU MEeTO/I0B Hay4YHOI'O MO3HaHHUS BelleCTB U XUMHUUECKUX
peakLyi;

¢bopMynMpoBaTh LM M 3aJauyd  WCCIe[IOBaHMs,  HMCII0/Ib30BaTh
MOCTaB/IeHHbIE U CaMOCTOSITE/IbHO C(OPMYIMPOBaHHbBIE BOIPOCHI B KaueCTBe
VHCTPYMEeHTa IM03HaHWs U OCHOBBI /11 (DOPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKe
MPaBU/IbHOCTU BbICKA3bIBa€MbIX CY KJeHWUM;

BJIaZIeTh HaBbIKAMU CaMOCTOSITEJIBHOIO IJIAHMPOBAaHUSI M TIPOBeJleHHs
yUeHUUeCKUX JKCIIePUMEHTOB, COBEpILIEHCTBOBaTh yMeHHs HaOoaTh 3a
XO[IOM  TIpoLiecca, CamMOCTOSITe/TIbHO  IIPOTHO3MPOBAaTh  €ro  pe3yJibTarT,
¢dopmympoBate 0000IIeHUSI W BBIBOJbI OTHOCUTETBHO [JOCTOBEPHOCTH
pe%yf[bTaTOB MCCJIeIOBaHMs], COCTaB/IATh 0OOCHOBAHHBINA OTUYET O TIPO/IeTaHHON
pabore;

npuobpeTaTb OMBIT YYeHUYEeCKOW UCCIel0oBaTeIbCKOW W TIPOEKTHOM
JesITeTbHOCTH, TIPOSIB/IATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJTbHOMY
MOMCKY METOJOB peIleHHs MPaKTUUeCKUX 3a/auy, MPUMEHEHWIO pPa3/TuYHbIX
METO/IOB [TO3HaHUS.

3) pabora c uHdopmanuei:

OPUEHTHMPOBAaThCSl B Ppa3/MUHBbIX MCTOUHMKAX WH(OpPMaLuu (Hay4yHO-
TIOTTyJISIPHAsl JIUTepaTypa XUMHUYEeCKOTO COJ/Iep>KaHUsi, CTpaBOUHbIe MOCOOUS,
pecypcel IHTepHeTa), aHaIM3upoBaTh MH(OPMALMIO pa3IMUHbIX BUZJOB U (hOPM
Npe/CTaB/leHns,  KPUTHUYEeCKM  OLleHWBaTb €6  JOCTOBEPHOCTb M
HEeINpOTUBOPEUYUBOCTS;

(OpMyIMpOBaTh 3aMpOChl ¥ MPUMEHSITh Pa3/IMUHbIe METO/bI TIPU MOKCKE U
otOope wuHpopMalUM, HeoOXOAUMOMN /i1 BBITIOJHEHUs yueOHbIX 3ajiau
oripesie/IeHHOr0 TUIIa,

nprobpeTaTh OMBIT MCIO/Ib30BaHUSI WH(HOPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUW Y PA3/IMYHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  ONTHUMaIbHYI0 (OpPMY  TIpe[CTaB/IeHUS
vH(popMaLuu (cxeMsbl, rpaviKy, JrarpamMmbl, TaO/INLIbI, PUCYHKU U JPYTHE);

WCTIONb30BaTh HAyuHbIA $3bIK B KauecTBe CpeACTBa Ipu paboTe C
XUMUYECKOM HWH(OpMaLyen: NpUMeHSTb MeXIpeAMeTHble ((pusnueckre |
MaTeMaTUueCcKWe) 3HaKM W CUMBOJbIL,  (opmysbl,  abOpeBUaTypshl,
HOMEHKJIaTypYy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMUECKHEe CpeaCTBA HAIJIAAHOCTH.



KOMMyHI/IKaTI/IBHLIe YHUBepCA/IbHbIE y‘-lEﬁHbIe I[EﬁCTBI/lHI

3aJjaBaTh BOIMPOCHI M0 CYILeCTBY 00Cy»K/1aeMoii TeMbl B X0/ie Aiasiora
W/WU IUCKYCCHUM, BbICKAa3bIBaTh WJeH, (POPMYIMPOBATh CBOU TpeAJIOKEeHUs
OTHOCUTE/IbHO BbITIOJIHEHUS MIPe//I0)KEHHOM 3a/auu;

BBICTYMAaTh C Mpe3eHTalel pe3y/abTaTOB MO3HaBaTeIbHOU [1eATeTbHOCTH,
MOJIyYEHHBbIX CaMOCTOSITE/IbHO WM COBMECTHO CO CBEPCTHUKaMU TIpU
BBLITIOJTHEHUM XUMHUYECKOro SKCIlepuMeHTa, TpakKTUyeckoi paboThl 110
WCC/Ie[JOBaHUIO CBOMCTB M3y4yaeMbIX BellleCTB, peaau3al[ui yueOHOro TpoeKTa,
¥ (opMynMpoOBaTh BBIBOAbI MO pe3y/bTaTaM IPOBEAEHHBIX HKCC/AeJ0BaHUM
MyTéM COTJIaCOBaHMsI MO3ULMH B X0/e 00CyK/jeHus1 1 0OMeHa MHEHHSIMHU.

PEI‘YJIHTI/IBHBIE YHUBE€PCA/IbHbIE yqeﬁmﬂe AEﬁCTBPlﬂ:

CaMOCTOSITe/TbHO TUIAHUPOBAaTh M OCYIECTBJ/ATh CBOK IMO3HABATE/bHYIO
JlesiTeTbHOCTh, OIpejieisisi e€ 1ield M 3aJaud, KOHTPOJIMpOBaTb M MO Mepe
HeoO0XOZMMOCTA KOPPEKTHPOBAaTh Mpe/jlaraéMblii aarOpUTM JeHCTBUM ITIPH
BBLITIOJTHEHUM Y4eOHBIX W WCCIe/I0oBaTeNIbCKUX 3ajjady, BbIOMpaTh Haubosee
3¢ deKTUBHBIN CIIOCO0 WX pellieHus C yUéTOM T0/yueHHs] HOBBIX 3HAHUM O
BelleCTBaX U XMMUUECKUX peaklUsX;

OCYILIeCTB/ISITh CAMOKOHTPOJIb [IeSiITe/IbHOCTU Ha OCHOBE CaMoOaHaiu3a u
CaMOOLIeHKHU.

INPE/IMETHBIE PE3YJIbTATDBI

[TpegMeTHble  pe3y/bTaTbl OCBOEHMsI TMpPOrpaMMbl MO XHMMHU Ha
yriy0/J€EHHOM YpDOBHe Ha YpPOBHe cpefHero o0iero o0Opa3oBaHUsI BK/HOYAIOT
cneuugmqecm/le Asist yueOGHOro npeamera « XUMHsh» HayuHble 3HaHUS, YMEHUs U
crocoObI AeiiCTBUM 10 OCBOEHUIO, UHTepIpeTaLuu 1 npeo6pa3OBaHH}o 3HaHUH,
BU/IbI [IeSITEIbHOCTU TI0 T0JIyUYeHHI0 HOBOTO 3HaHUSI U MIPUMEHEHHIO0 3HaHUM B
Pa3/IMUHbIX YUeOHBIX CUTYallUsX, a TAK)Ke B PeaslbHbIX KU3HEHHBIX CUTYaLIUsIX,
CBSI3aHHBIX C XWMHel. B mporpamMme Mo XUMWU TIpeIMETHbIe pe3y/bTaThl
ripe/icTaB/eHbI 10 FOJjaM U3yueHusl.

10 KJTIACC

[TpenmeTHble pe3ynbTaThl OCBOeHUsT Kypca «OpraHuyeckass XAMUS»
OTPa’karoT:

cchOpMUPOBAHHOCTh TIPe/ICTaB/IeHU: O MecTe U 3HaUeHWH OpraHuuYecKou
XUMHH B CUCTEME eCTeCTBEHHBbIX HayK U e€ pojiu B obecriedyeHUHd yCTONUHMBOTO
Pa3BUTHS UeJI0BeUECTBA B PeIlleHUH TPo0/ieM 3KOJI0THUeCcKol, SHepreTHueCcKon
¥ TIMIIeBod 0e30macHOCTH, B Pa3BUTHH MEAMIMHBI, CO3/JaHUH HOBBIX
MaTeprasioB, HOBbIX HCTOYHHMKOB SHEPryUH, B oOecrieueHHWH pal[diOHaJbHOrO
TIPUPO/IOTI0/Ib30BaHusl, B (DOPMHUPOBAaHUM MUPOBO33peHUs] U 0011lell KyIbTyphbI
ye/ioBeKa, a TakKXKe 5KOJIOTMYeCKd OOOCHOBAHHOTO OTHOLLIEHUSI K CBOEMY
3/J0POBBIO Y IPUPOJIHOM Cpejie;



B/IaJIeHWe CUCTEMOM XUMMWYEeCKMX 3HaHWW, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIArarol[ye TMOHATAA — XWMWUeCKUM 371eMeHT, aToM, SApOo U
3/IeKTPOHHasi 000/iouka aroma, S-, p-, d-aTOMHble OpOWTa/MM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHUSI aTOMa, TMOpWAW3alivsi aTOMHBIX OopOuTaneid, WOH,
MOJIeKy/la, Ba/leHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTb, CTelleHb OKHWCJIeHUS,
XUMHYecKasi CBsi3b, MOJIb, MOJISIDHasi Macca, MOJISIPHbIM O0BEM, YTJIepOAHbBIN
CKesieT, (YHKUWOHalbHAasi TpyIa, paZuKaa, CTPYKTYpHble (OPMYJIbI
(pa3BépHyTble, COKpallléHHble, CKeJeTHble), HW30MepHsi CTPYKTypHas W
MPOCTPaHCTBEHHas (reoMeTpUuecKasi, OrThyecKasi), i30Mepbl, TOMOJIOTUYeCKUI
psif, TOMOJIOTH, YIJIeBOAOPO/bI, KUCIOPOJ- U a30TCOoAepKalljie opraHuyeckue
COoeIMHEeHMsl, MOHOMED, T0JIMMep, CTPYKTYPHOe 3BeHO, BbICOKOMOJIEKYJISIPHbIe
COeIMHEHUsI; TEOpUU, 3aKOHbI (repuoauyeckuii 3akoH [I. V. MeHpgeneesa,
Teopusi CTpOeHus1 OpraHnyeckux Bewjects A. M. ByTyiepoBa, 3aKOH COXpaHeHUs
MacChl BeleCTB, 3aKOH COXPaHeHUs U IpeBpalljeHHs SHePIUM NPpYU XUMUYeCKUX
peakuysx), 3aKOHOMEPHOCTH, CUMBOJ/IMYECKUI SI3BIK XUMUU,
MHPOBO33peHUeCKHe 3HaHWs, Jie)Kalljie B OCHOBe IOHMMaHUs NMPUUYMHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBJIEHWM; TIpeACTaB/JeHWs O MexaHM3Max
XUMHYECKUX peakL1Hy, TepMOJMHaMUUeCKUX U KUHEeTUYeCKUX
3aKOHOMEPHOCTSIX WX NPOTeKaHWs, O B3aWMMHOM BJ/IUSIHUM aTOMOB U TPYIIII
aTOMOB B MOJIeKyJlax (MHAYKTUBHBIM U Me30MepHbIN 3(PQeKTbl, OpUeHTaHThI | 1
II poma); dakronornueckue CBefjleHHsSI O CBOMCTBax, COCTaBe, MOJyUYEeHUU WU
6e30MacHOM HCTOb30BAHWY Ba)KHEMILIMX OpPraHWYeCKUX BeIecTB B OBbITYy U
MPAaKTUYeCKOW  JleATeNbHOCTA Ye/ioBeKa, OOIMX Hay4yHbIX TPUHLMTIAX
XUMHYECKOr0 TIPDOM3BOACTBA (Ha TMpuMMepe TIPOM3BOJACTBA  METAHOJA,
nepepaboTKu He(hTH);

C()OpMHUPOBAHHOCTh YMEHWH: BBISIB/ISATh XapaKTepHble MPHU3HAKW MOHATHM,
yCTaHaB/IWBaTh UX B3aUMOCBS3b, UCII0/b30BaTb COOTBETCTBYHOLME ITOHATHUS
TIPU OTNKMCAaHWU COCTaBa, CTPOEHHS U CBOMCTB OPraHUYeCKUX COeJMHEeHUN;

Cc()OpMHUPOBAHHOCTh YMEHUNA:

WCII0/Ib30BaTh XUMHUYECKYI0 CUMBOJIMKY /ISl COCTaB/IeHUs] MOJIeKYJIsIPHBIX
M CTPYKTYPHBIX (pa3sBEpPHYTHIX, COKpallEHHbIX W CKeJIeTHbIX) (HOPMYJ
OpraHUYeCKUuX BelecTB;

COCTaB/IATb ypaBHEHUS] XUMHUYECKUX peakUMid W pacKpbiBaTb HX
CYLHOCTb:  OKMCJIUTE/IbHO-BOCCTAHOBUTEJ/IbHBIX ~ peakUWid  TMOCPeCTBOM
COCTaBJIeHUs JIEKTPOHHOTO OaslaHca 3TUX peakiyi, peaklyii MIOHHOTO oOMeHa
MyTEéM COCTaBJIEHUS UX TOJIHBIX M COKPAILIEHHbIX HOHHBIX YDaBHEHW;

W3rOTaB/IWBaTh  MOJe/NM  MOJIeKYJl OpraHu4yecKuX  BelecTB s
WUTFOCTPaLIMU UX XUMUUECKOr0 Y IIPOCTPAaHCTBEHHOI'0 CTPOEHMUS;

Cc(OpMUPOBaHHOCTh YMEHUM: yCTaHaB/IUBaThb TIpUHA//1eXKHOCTh
WM3yUeHHbIX OpraHuYyeCcKMxX BeIjecTB I10 UX COCTaBy M CTPOEHHUI0 K
Orpe/ie/IEHHOMY K/IacCy/TpyIlie COeJVHeHWH, JaBaTb KM Ha3BaHUS 110
cuctematnyeckod HoMmeHknarype (IUPAC) u npuBoguTh TpUBHAIbHBIE
Ha3BaHUA Il OT[eNbHBIX MpeJCTaBUTe/ e OpPraHUYeCKuX BeLecTB (STHJIEH,
aleTU/eH, TOJMYyOsl, TJULEPUH, STWIEHIVIUKO/Ib, (eHos, (opManbaerus,
aljetajb/ieru/, aleToH, MypaBbHHasl KUC/I0Ta, YKCYyCHask KUC/I0Ta, CTeapuHOBas,
OJIEMHOBAs1, MaJIbMUTUHOBAsI KUC/IOTHI, TJIMLUH, a/laHWH, ManabTo3a, (PPyKTO3a,
aHW/IVH, JVBUHWI, U30IIPEH, XJI0PONpPEeH, CTUPOJ U IpyTHe);

C()OPMUPOBAHHOCTb YMEHUsI OIpeJensaTb BHJ, XUMHWUYECKOM CBS3M B
OpraHUYeCcKuX COeJMHeHUsX (KOBajleHTHasi U WOHHasl CBfI3b, O- U TI-CBSI3b,
BO/IOPO/IHasI CBSI3b);



c(hOpPMUPOBAaHHOCTb yMEHHUS TPUMEHSITb TO0JIOXKEeHUS] TeOPUM CTPOEHUSs
opraHnueckux BeiriectB A. M. bytnepoBa mayii 00ObsCHeHHs 3aBUCHMOCTU
CBOMCTB BeIeCTB OT UX COCTaBa U CTPOEHUSI;

c(hOpMUPOBAaHHOCTb yYMEHWUW XapaKTepu30BaTb COCTaB, CTPOEHWUE,
(bu3nyecKre U XMMHUYeCKUe CBOMCTBA TUITUUHBIX Mpe/ICTaBUTEeeN pa3TuUHbIX
K/IaCCOB ~ OpPraHWuYeCKUX BelecTB: aJKaHOB, LMK/I0A/JKaHOB, aJIKEHOB,
asKa/IueHoB, aJIKWHOB, apOMaTUUYeCKUX YTrIeBOAOPO/OB, CIIUPTOB, albAeTrU/i0B,
KEeTOHOB, KapOOHOBBIX KHCJ/IOT, TIPOCTBIX M CJOKHBIX 3(UPOB, JKUPOB,
HUTPOCOEJUHEHUM ¥ aMHUHOB, aMUHOKHUCJ/IOT, O6e/KOB, yrieBoJoB (MOHO-, TU- U
MO/IMCaxapyu/ioB), W/UTKOCTPUPOBaTb TEeHETUYECKYI0 CBSI3b MEXAY HUMU
YPaBHEHUSIMA COOTBETCTBYHOIIUX XUMHUYECKUX peakiuid C HCM0Jb30BaHUEeM
CTPYKTYPHBIX (hOPMY/JI;

c(hOpPMUPOBaHHOCTb yMEHHs TOATBEPXKAAaTh Ha KOHKPETHBIX TIpUMepax
XapakKTep 3aBUCHMOCTU PEaKI[MOHHON CTIOCOOHOCTH OpPraHuYecKuX COeMHeHUH
OT KPaTHOCTHU W TUIA KOBaJIeHTHOM CBS3U (O- U T-CBSI3U), B3aUMHOTO BJIMSIHUS
aTOMOB U TPYIII aTOMOB B MOJIEKy/IaX;

c(hOpMUPOBaHHOCTh yMeHHUS XapaKTepu30BaThb VCTOYHUKU
yT7IeBOJIOPO/IHOTO ChIpbsi (HedhTh, TPUPOJHBIA Tra3, yrojib), CIOCOOBI €ro
nepepaboTKK U TIPAKTHYECKOe PUMEHEHHe TIPOAYKTOB TepepaboTKy;

c(hOpMUPOBaHHOCTb BJIaZileHHsI CUCTEMOU 3HAHUM O eCTeCTBEHHO-HayUHbIX
MeToJjaX TI03HAaHWUSI —  HaOJMIOJeHWH, UW3MepeHWH, MOJeTMPOBaHuH,
5KCriepyuMeHTe (pealbHOM U MBICJIEHHOM) U YMeHUsI IPUMEHSITh 3TH 3HAHUS;

c(hOpMUDOBAaHHOCTb ~ YMEHUSI TNPUMEHSATb  OCHOBHBbIE  OMepaLuu
MBIC/TUTETLHOUM [1esiTe/IbHOCTH — aHa/lu3 W CUHTe3, CpaBHeHUe, 0000lieHMe,
CUCTEeMAaTU3allvl0, BbISIBJIEHWE TPUUYMHHO-C/IEICTBEHHbIX CBS3ed — [/l
M3yUeHUsI CBOMCTB BeIeCTB U XUMUUECKHUX PeaKLui;

c(hOpMUPOBaHHOCTb YMEHUM: BbISIB/ISITh B3aUMOCBSI3b XUMHUUECKUX 3HAHUM
C TIOHSITUSIMU W TIpeJCTaB/IeHUSIMU [IPYTUX €CTeCTBEHHO-HayYHbIX TpeJMeTOB
nyisi 6osiee  OCO3HAHHOTO TIOHWMAHUSI CYL[HOCTH MaTepHa/lbHOrO eJUHCTBA
MHpa, WCMOJb30BaTh CUCTEMHbIe 3HAaHWUS TI0 OPraHUYeCKOW XUMHUU [Jis
00BSICHEHUSI W TPOTHO3WUPOBAHUS SIBJIEHHH, UMEIOIIUX eCTeCTBEeHHO-HAyUHYIO
IIpUPOAY;

c(hOpMUPOBAaHHOCTb YMEHMWM: TMPOBOAUTb PaCUyéTbl MO0 XUMHUYECKUM
dbopmMy/siaM U ypaBHEHUSIM XUMHUUECKUX PpeaklUWd C UCIOJIb30BaHUEM
¢usmueckux BemmuuH (Macca, O0OBEM Tra30B, KOJMUECTBO BeIeCTBA),
XapaKTepU3YIOI[MX BeIlecTBa C KOJMYECTBEHHOM CTOPOHBI: PAaCYéThbl TI0
HaXOXKAEHUI0 XUMHUUeCKOW (OpMy/ibl BellleCTBa MO HW3BEeCTHBIM MaCCOBBIM
JIONSIM ~ XUMWYECKUX  37IEMEHTOB, TIPOJIyKTaM  CropaHusi, IIJIOTHOCTH
ra3000pa3HbIX BelleCTB;

C(OPMHPOBAHHOCTb ~ YMEHHH:  NPOrHO3WPOBaTh, AHA/IM3MPOBATH U
OLIEHMBATh C MO3MLMUA SKOJIOTMUECKOl (Ge30MacHOCTH MOC/IeCTBUs ObITOBOM U
TIPOM3BO/ICTBEHHOM [IesITe/IbHOCTH UesloBeKa, CBsi3aHHOW C repepaboTKoM
BeIlleCTB, MCIO/b30BaTh TOJIyYeHHble 3HAHUSI [Jis1 TIPUHSITAS TPaMOTHBIX
pellieHu# MpobJieM B CUTyaIUsiX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAaHHOCTb YMEHHUMW: CaMOCTOSITEe/IbHO MJIAHUPOBAaTh U TIPOBOAUTh
XUMUUECKUN SKCIepUMEHT (MoJiydeHue W U3y4yeHue CBOMCTB OpPraHUYeCKUX
BellleCTB, KaueCTBEHHbIe peaKluM YIJIeBOJAOPOJOB pa3/iMuHbIX K/IaCCOB U
KUCIOPOACO/iep Kall[iX OPraHUUeCKHX BeIeCTB, pellleHre IKCIepUMeHTaTbHbIX
3aflau IO PACIO3HABAaHUIO OPTraHWYeCKUX BeIeCTB) C COOJOZieHreM TpaBUI
6e3omacHoro obpallleHusi C Bell[eCTBaMU W J1abOpaTOpPHBIM 000pYy/AOBaHUEM,



dbopmy/MpoBaTh 1je/b WCC/IeI0BaHUSs, TMpeJCTaB/ATh B Ppa3uyHOu (opme
pe3y/bTaThl 5KCIIepUMEHTa, aHa/TM3UPOBaTh U OLIeHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBaHHOCTb YMEHUM:

co0/r0aTh TpaBUIa 3KOJOTUUYECKH 11e/1ieco00pa3Horo ToBefieHust B OBITY
U TPYAOBOU [esiTeTbHOCTA B 1e/IX COXPAaHEeHUsi CBOEro 370pOBbs,
OKpY>Karollel TIpUPOIHOW CpeJibl U IOCTHKEeHUSI €€ YCTOMUMBOTO Pa3BUTUS;

OCO3HaBaTh OMAaCHOCTb TOKCHMYECKOTrO [JEMCTBUSI Ha >KUBbIE OpPraHW3MbI
orpe/ieJIEHHbIX OpPraHAYeCKUX BeleCTB, MOHUMasi cMbIC nokasaTess [T1K;

aHa/IM3UPOBATh 1]e/1ec000pa3HOCTh TTPUMEHEHHsT OpraHUUeCKUX BeI[eCTB B
TTPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHsI COOTHOIIIEHHST PUCK-TIOJb3a;

c(hOpMUPOBAaHHOCTb YMEHUM: OCYIIECTB/ISATh LieJieHarpaB/AeHHbIA TMOWUCK
XUMHUUeCKOW WH(OpPMaMM B Ppa3/dyHbIX HCTOUHWKAx (HayuHas U yueOHO-
HayyHasl JiuTepaTypa, Cpe/icTBa MaccoBor UHpopmaluu, IHTepHeT u Apyrue),
KPUTHUUECKH aHa/IM3UPOBaTh XUMUUECKYI0 MH(OPMalnio, riepepabaThiBaTh €€ 1
WCTI0/Tb30BaTh B COOTBETCTBHHM C TTOCTAB/IEHHOW yueOHOM 3a/jauei.

11 KJTACC

ITpemMeTHBIE pe3y/bTaThl OCBOEHHSI Kypca «OOImias ¥ HeopraHhyeckas
XUMUSD» OTPaKaroT:

c(hOpMUPOBaHHOCTb TMpE/ICTaBJEHUM: O MaTepuaJbHOM eJUHCTBE MUPa,
3aKOHOMEPHOCTSIX U T03HAaBaeMOCTU SIBJIEHWM TPUPO/IbI, O MeCTe W 3HaueHUU
XUMHH B CUCTEME eCTeCTBEHHBIX HayK U e€ poju B o0ecriedeHnHd yCTOMUHMBOTO
Pa3BUTHS, B PeIlleHHUH MPoOIeM SKOJIOTUUECKOM, SHepreTUUeCcKOM U THIIEeBOMH
0e301acHOCTH, B pa3BUTUM MeAUIIMHBI, CO3/[aHUM HOBBIX MaTepUasioB, HOBBIX
HMCTOYHUKOB SHEPruM, B 0becrieueHNH paljioHaJIbHOTO TPHUPO/OTIOIb30BaHMs, B
(dopMUpOBaHHMY MHPOBO33peHHsI U O00IIell Ky/abTyphl UeloBeKa, a TakKe
9KO0JIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHHWSI K CBOEMY 37I0POBBIO U TIPUPOJHOMN
cpeze;

B/IaJleHWe CUCTeMOW XUMHWYECKUX 3HaHWM, KOTOpasi BK/IIOYaeT:
OCHOBOTMOJIArarolye MOHSITUSI — XUMHUUYECKUM 3JIeMEeHT, aTOM, $iApO aToMa,
W30TOIMbI, 3/IEKTPOHHasE 000/i0uka aroma, S-, p-, d-aTOMHble OpOUTaIH,
OCHOBHOe W BO30YKIEHHOE COCTOSHHS aToMa, T'HOpHAM3aIUs aTOMHBIX
opbuTasneli, MOH, MOJIeKYyJ/a, BaJIEHTHOCTb, 3/IeKTPOOTPHULIATe/TIbHOCTh, CTeleHb
OKHWCJIeHUS, XMMHUUecKass CBsi3b (KOBa/ieHTHasi, WOHHas, MeTa/yinJeckas,
BOJIOPO/iHasi), KpHUCTa/yIM4yecKass PpelIéTka, XWMHW4YecKas PpeakLusi, pacTBOp,
3/7IEKTPOJIUThI, HE3JIeKTPOIUTHI, 3JIEKTPOIUTHYECKasi AUCCOLALUs, CTereHb
JMCCOLMalMM, BOJOPOJHBIM I[I0Ka3aTeslb, OKHUC/IUTe/b, BOCCTAaHOBUTE/Ib,
TerIOBOM 3(PPeKT XUMHUUYeCKOW PpeaklUM, CKOPOCTb XWMWUUECKOW peakluw,
XMMHUECKOe PpaBHOBeCHe; TeOPUM M 3aKOHbI (Teopus 3JIeKTPOJUTHAUYECKOU
Jucconpanuu, nepuoauueckuit 3akoH [I.M. MeHzieneeBa, 3aKOH COXpaHeHUs
MacChl BeIeCTB, 3aKOH COXPaHEeHUs U TIpeBpall|eHUs] SHePTUM MPYU XUMUYEeCKHUX
peakLysX, 3aKOH MOCTOSTHCTBA COCTaBa BelleCTB, 3aKOH JEeUCTBYIOLMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XWUMHWHM, MHUDOBO33pEHUeCKHe 3HaHUS,
JeXale B OCHOBE TMOHUMAaHWS TPUYMHHOCTU U CUCTEMHOCTHM XUMHUECKUX
sIBJIeHUM; COBpPEMEHHbIe Mpe/ICTaB/eHUsI O CTPOEHUM BeleCcTBa Ha aTOMHOM,
WOHHO-MOJIEKY/ISIDHOM M HaJMOJIEKY/ISIPHOM yDOBHSIX; TIpeJCTaB/IeHUs] O
MeXaHW3Max XWMHWYEeCKUX PpeaklUid, TepMOAWHAMUUeCKUX U KUHETUYeCKUX
3aKOHOMEPHOCTSIX MX TIPOTEeKaHWs, 0 XWMUYECKOM paBHOBECHH, pacTBOpax M
JIMCTIepCHBIX CUCTeMax; (hpakTOJIOTMUecKrde CBeJIeHUs] O CBOMCTBAX, COCTaBe,
MoJiyueHHd W 0e301TaCHOM HMCIOb30BaHUM Ba)KHEUIIIMX HeOpraHUUeCKUX
BEII[eCTB B OBITY U TIPAaKTHUECKOH [eATeTbHOCTH Ye/IOBeKa, OOIMX HayUHBIX
MPUHLUMNAX XUMUUECKOT0 MPOU3BO/ICTBA;



c(hOpMUPOBaHHOCTb YMEHUU: BBISIBJIATh XapaKTepHbIe MPU3HAKU MMOHSTUM,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, HCIIO/Ib30BaTh COOTBETCTBYIOLLWE TOHSITHUS
TP ONKCAaHWKA HeOpPraHWYeCKUX Bell[eCTB U UX MpeBpalleHul;

Cc(OPMHUPOBAaHHOCTb YMEHUS WCII0/b30BaTh XUMHUUYECKYI0 CUMBOJIUKY /IS
cocTaB/leHHds (OpPMy/a BellecTB M yYpaBHEHUMM XWMHUUECKUX peakLUi,
cuctematnieckyro HomeHknatypy (IUPAC) wu TpuBuManbHble Ha3BaHUSA
OTJ|e/TbHBIX BeLeCTB;

C()OPMHUPOBAaHHOCTb YMEHHs OMpefensTb BaJeHTHOCTb W  CTeleHb
OKMCJIEHUS] XUMUUYECKUX 3/IEMEHTOB B CO€[MHEHHUSX, BUJ XUMUUYECKOM CBS3U
(KoBasleHTHasi, MOHHasl, MeTa/sInyecKasl, BOJOPO/HAas1), TUN KPUCTa/UIMUueCKOU
PEIETKM KOHKPETHOTO BeLeCTBa;

copMUPOBAHHOCTb YMEHUs OOBbSCHSTh 3aBUCUMOCTb CBOMCTB BEIIeCTB OT
BUJIA XUMUUECKOW CBSI3U W THUIMA KPUCTA/UIMUECKON PpeIléTKd, OOMeHHbIM u
JIOHOPHO-aKI[eNTOPHBIM MeXaHH3MbI 00pa30BaHMsl KOBaJIeHTHOM CBSI3H;

C()OPMHUPOBAaHHOCTb ~YMEHHMW: KJIaCCU(ULIMPOBaTh: HeOopraHu4eckKue
Bell[eCTBA II0 HUX COCTaBy, XMMHYECKHWe DeakLMyd MO Pa3/MYHbIM MNpU3HaKaM
(uMcy ¥ COCTaBy pearvpyroljuX BellecTB, TeljioBOMYy 3((deKTy peakLuH,
VU3MEHeHUI0 CTereHel OKHUC/IeHWs] 3/IeMeHTOB, 00paTUMOCTH, YyuyaCTHIO
KaTraju3aropa U ApYyrue); CaMOCTOSITE/IbHO BbIOMpPATh OCHOBAaHUSI U KPUTEPUU
JJ1s1 K/aCCU(YKALMKM U3ydaeMblIX BeIeCTB U XUMUUeCKUX peakLnu;

Cc(OpMHUPOBAaHHOCTb YMEHMSI paCKpbIBaTh CMBIC/ TEPUOAUUECKOr0 3aKOHa
HO. WN. MeHgeneeBa W [1eMOHCTPUPOBAaTb €ro  CUCTEMAaTHU3UPYIOLIYIO,
OOBSCHUTE/TbHYIO U TIPOTHOCTHUUECKYH0 (DYHKLIWY;

Cc()OPMHUPOBAaHHOCTb YMEHUU: XapaKTepU30BaTb 3JIeKTPOHHOE CTpOeHue
aTOMOB W HOHOB XHWMHWUECKUX 3/1EMEHTOB IepBOr0—YEeTBEPTOrO IEepHUO/IOB
[Tepuoguueckori  cuctembl .. MeHgeneeBa, WCMHOJb3ysl  MOHSITHUSA
«3HEepreTUYeCKre YPOBHU», «IHEPreTUYeckre MoJypOBHU», «S-, p-, d-aTOMHbIe
opGuTanu», «OCHOBHOE U BO30YXKAEHHOE SHEpPreTHUecKre COCTOSHHS aToMax;
00BACHATH 3aKOHOMEPHOCTH M3MEHEeHHsI CBOUCTB XUMUUECKUX IJIEMEHTOB U UX
coefvHeHWA 10 TmepuosaM U rpynmnam [lepuoanueckor cucremsr [. N.
MenzieneeBa, BajleHTHble BO3MOXXHOCTA AaTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUSI UX 3/IEKTPOHHBIX 000JI0UEK;

cOpMHUPOBAHHOCTb YMEHHWH: XapaKTepu30BaTh (OIMHCHIBATh) OOII[He
XUMHUYEeCKre CBOWCTBA BeL[eCTB Ppa3/IMUHbIX K/IacCOB, TOATBEPXKZATh
CyLL[eCTBOBaHHE T€HEeTUUECKOW CBSI3W MeXK/y HeOpraHu4yeCKMMHU Bell[eCTBaMU C
MOMOLLBIO YPaBHEHU COOTBETCTBYIOLMX XUMHUUYECKUX PeakLvi;

Cc()OPMHUPOBAaHHOCTb YMEHMUs] PpaCKpbIBaThb CYIIHOCTb: OKHUCJIUTEIbHO-
BOCCTAaHOBUTE/IBHBIX peakLMi IOCPeJCTBOM COCTaBJIEHUSI 3JIEKTPOHHOIO
OanmaHca 3TUX peakKLWH; peakUWi HMOHHOrO OOMeHa TYTEM COCTaB/IEHUS X
MOJIHBIX U COKpalléHHBbIX MOHHBIX YpaBHEHWW; peakLUi TUpO/iu3a; peakLvu
KOMIL/IeKCOOOpa3oBaHust (Ha TIpUMepe T'HIPOKCOKOMILJIEKCOB LIMHKA U
aTFOMUHUSA);

c)OpMUPOBAHHOCTL YMEeHHsI OOBSICHSATh 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMHUYECKUX peaklUi C yYETOM MX SHepPreTUUeCKUX XapaKTepUCTHK, XapaKTep
VM3MEeHEeHUs CKOPOCTH XWUMHWYEeCKOW peaklMd B 3aBUCUMOCTH OT Pa3IUYHBIX
(akTOpoB, a TakXXe XapakTep CMeIleHWs XUMHYeCKOrO paBHOBeCHs TIO[
B/IMSIHMEM BHeITHUX Bo3ercTBuM (mpuniui Jle [latenbe);

Cc()OPMUPOBAHHOCTb YMEHUs] XapaKTepu30BaTb XUMHUYECKHe peakLUH,
Jie)kallie B OCHOBe TIPOMBIIUIEHHOTO T0JIyYeHUs] CEPHOU KUCIOThI, aMMHaKa,
o01lve Hay4Hble TPUHLIMITBI XUMWUECKUX TTPOM3BO/ICTB; 1[eieco000pa3HOCTh



NpUMeHeHHsI HeOPraHUUeCKUX BeITeCTB B MPOMBIIIVIEHHOCTHA U B OBITY C TOUKH
3peHusl COOTHOIIIeHUsT PUCK-TIO/Nh3a;

C(OPMUPOBAHHOCTh B/IaIEHUs CHCTEMOM 3HaHMH O MeTOJAax Hay4HOro
MO3HAHWS SIBJIEHUN TIpUPOAbl — HaO/MoeHue, W3MepeHue, MOZe/THpOBaHue,
9KCIepuMeHT (peasibHbli U MBIC/IEHHBIN), HCIOJ/Ib3YeMbIX B eCTeCTBEHHBIX
HayKaX, yMeHHUsl TIpUMeHSATb 3TU 3HaHUS TIPU  IKCIIepUMEHTaSTbHOM
WICC/Ie/JOBAaHUM BEI[eCTB U AJi1 OOBSICHEHUS] XUMHUECKUX SIBJIEHUM, UMEeROIIUX
MeCTO B TIpUPO/e, MpaKTUUeCKol JesiTe/IbHOCTH Ye/ioBeKa M B TMOBCEIHEBHOU
JKW3HY;

cchOpMUPOBAHHOCTL YMEHUSI BbISB/ISITh B3aMOCBSI3b XUMUUECKUX 3HaHUMN
C TIOHSATUSIMU UM TIPe/ICTaB/IeHUSIMU [IPYTUX eCTeCTBeHHO-HAay4YHbIX TPeJIMEeTOB
IJist 6osiee 0CO3HAHHOTO MIOHUMAaHKSI MaTepPUAIbHOTO eIMHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUsI TIPOBO/JIUTh PACUETBHI: C HCIO/Ib30BaHUEM
MOHATUA  «MaccoBasi J0/sl  BellleCTBA B pacTBOpe» M «MOJIpHast
KOHIIEHTpallMsl»; MacChl BelllecTBa WM 00BEMa Ta3a TI0 U3BECTHOMY
KOJIMUECTBY BeIIeCTBa, Macce Wik 06bEMY OJJHOTO U3 YUaCTBYIOIIMX B PeaKIUH
BeIIeCTB; TeIIOBOro 3(d@ekTa peakiuu; 3HaueHUs BOJOPOJHOrO IOKa3aTesst
pPacTBOPOB KUCJIOT U 1je/loyeil C W3BECTHOM CTerNeHbH AMCCOLMALUM; MacChl
(06béMa, KOJMUECTBa BEILeCTBA) MPOAYKTA PeakLUH, eC/Id OAHO U3 UCXOAHBIX
BELIeCTB [AHO B BHZEe pacrtBopa C ONpe/ieN€éHHOM MacCOBOW  [Jjojen
PacTBOPEHHOTO BeIT[eCTBa WU JAHO B U30bITKe (MMeeT TIPUMeCH); AO/H BbIX0/ja
MPOAYKTA peaki[ii; 00BEMHBIX OTHOIIIEHHH Ira30B;

cchOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITe/TbHO TIJTAHUPOBATh U TPOBO/IUTH
XUMUUECKANA  JIKCTIepUMeHT  (TIpoBe/leHHe  peakidid HMOHHOTO  0OMeHa,
MOATBEP)KJeHWe  KaueCTBEHHOTO  COCTaBa  HeOpraHUUeCKuX  BeIlecTB,
oripefieJieHUe Cpe/ibl paCTBOPOB BEILIeCTB C MOMOILBI0 WHAUKATOPOB, U3yUYeHUe
BJIMSIHUSI Pa3/IMUHbIX (h)aKTOPOB HAa CKOPOCTb XUMHUUECKOUM peakiuu, pellleHue
JKCTIepUMEeHTaNbHBIX 3aZlau 1Mo TeMaM «Metauibl» W «Hemeramisl») ¢
cobmozieHeM TIpaBW  Oe30racHOro  oOpalljeHWss C  BeleCTBaMH |
nabopatopHbiM  06opynoBaHUeM, (OpPMy/SMpOBaTH Liefb — UCC/IeAO0BaHUS,
Tpe/ICTaB/SATh B Pa3MUHON (hopMe pe3y/ibTaThl SKCIIepUMeHTa, aHaIu3uPOBaTh
Y OLIeHUBATh WX /I0CTOBEPHOCTD;

cOpMHUPOBAaHHOCTb ~ yMeHMi: coO/roZiaTh  TpaBW/IAa  T0b30BaHUS
XUMHUYeCcKol Tocyjoi u jabopaTOpHbIM 00OpyZoOBaHMeM, oOpaileHUs C
BeII[eCTBAaMH B COOTBETCTBUH C MHCTPYKIUSIMH 110 BBITIOJTHEHUIO JTa00paTOPHBIX
XUMHUECKUX OTIBITOB, 3KOJIOTHUECKH I[eIec000pa3Horo MoBefieHUs B OBITY U
TPY/0BOM JesITeIbHOCTH B LiE/ISIX COXPAHEHHUsI CBOETO 37{0POBbSI, OKPY)KAKOLLeH
TIPUPO/IHOM CPe/ibl M JIOCTHXKEHWsI e€ yCTOWYMBOrO pasBUTHsl, OCO3HABATh
OTMAaCHOCTb TOKCUUECKOTO JeMCTBUSI Ha >KUBble OpPraHU3Mbl OIpejie/IEHHBIX
HeopraHWYecKUX BellecTB, TOHUMasi CMbIC/ TToKa3aresis [T/1K;

cchOpMUPOBAHHOCTh YMEHMI: OCYIIeCTB/ATh 1e/ieHarpaB/ieHHbId TTOUCK
XUMHUUeCKOW WH(OpPMalMM B Ppa3/IdyHbIX HCTOUHWKAx (HayuHas U yueOHO-
Hay4YHasl JiuTepaTypa, Cpe/iCTBa MaccoBoi MH(opMaluu, VIHTepHeT u [ipyrue),
KPUTHUECKH aHa/IM3UPOBaTh XUMHUUECKYI0 WH(opMaIuio, repepabaTbiBaTh eé u
WCTI0/Tb30BaTh B COOTBETCTBHUU C ITOCTABIEHHOW yUueOHOM 3a/1auei.



TEMATHNYECKOE IVIAHUPOBAHUE

10 KJ/TIACC
KoimuyecTBo yacoB
No HanMeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG poBbIe)
n/i | ¥ TeM NporpamMMsbI Bcero Kourposembie IpaxTnyeckue oOpa3oBaTe/IbHBIE PecypChI
padoThI padoThI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMHUH
[TpeameT opraHuuecKkom
11 xuMmuu. Teopust CTpoeHUst
' OpraHWYeCcKUX COeAUHEHUH 8
A. M. bytneposa
Wtoro no pa3peny 8
Paszpen 2. YriieBosopo/bl
IIpepensHble
2.1 yIJIeBOZOPO/bI — ajIKaHBbl, 5
L[MK/IOA/IKaHbI
HernpepenbHbie
2.2 YIJIEBOOPO/bI: aJIKEHBI, 14 1
aJIKa/IieHbl, aTKUHbI
53 ApomaTtnyeckue
' YTJIEBO/IOPO/IbI (apeHbi) 8
IIpupojHbIe UCTOYHUKU
2.4 YIJIEBOZOPOJOB U UX 4
nepepaboTka
2.5 ["anorennpousBojHbIe 4 1




yrjieso40poaoB

Wtoro no pa3peny

35

Pazgen 3. Kuciopoacoaepikaiiye opraHiuecKue CoeHHeHUs

3.1 CnupTel. ®eHoN 11
KapboHumnbHbIe
COeJIMHEHUs: a/lbJleru/bl U

3.2 KeToHbl. KapboHOBBIE 21
KUCIO0ThI. Cr10)KHBIe
5¢gupbl. Kupbl

3.3 YrieBoabl 9

Wroro nio pasgeny 41

Paszpen 4. Asorcopepikainjye opraHiuyecKe coeJuHeHUus

AMUMHBI. AMHUHOKHNCJ/IOTBI.

4.1
benku 12
Wtoro no pa3peny 12
Paspen 5. BbiCOKOMOJ/IEKYy/IApDHBIE COeAMHeHH
51 BbicOKOMOJIEKY/ISIpHBIE 6
' coeJMHeHUs
Wtoro no pa3peny 6
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




11 K/TACC

HaumMmeHoBaHue

KoiuuecTBO 4acoB

No dnekTpoHHbIe (UG poBbIe)
Pa3/ie/iIoB U TeEM KoHTpo/bHEBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/bHbIE PeCypPChI
NporpaMmsbl padoThI padoThI
Paspen 1. Teopernueckue 0CHOBBI XUMHH
CtpoeHnne aToma.
[Tepuoguueckuii
3aKOH U
ITeproanueckas
1.1 P 9
cucremMa
XUMUYECKUX
sneMmeHToB [I. W.
MeHgeneeBa
Ctpoenue
BellleCTBa.
1.2 B 11
MHoroobpa3sue
BellleCTB
Xumuyeckue
1.3 19 3
peakiuu
Wtoro no pa3peny 39
Pa3pen 2. Heoprannueckasi XuMus
2.1 Hewmetannsl 31 3
2.2 MeTtasibl 23
Wtoro no pa3peny 54




Pazgen 3. XuMuoa 1 )XU3Hb

MeTO,ILbI ITO03HAHUA

3.1 B XUMHUU. XUMHUA U 9
JKU3HD
Wtoro no paszeny 9
OBILIEE KOJIMYECTBO
YACOB I10 102

[TPOTPAMME







IIOYPOYHOE IVTIAHUPOBAHUE
10 K/TACC

No
n/
n

Tema ypoka

Ko/simyecTBO yacos

KoHTpo/ibHEBIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHHs

J/IeKTPOHHbIE
nudpoBbIe
o0pa3oBare/bHbIE

pecypchbl

[TpeaMeT U 3HaUeHHe
OpraHM4ecKou XUMUH,
Tipe/icTaB/ieHre 0
MHOT000pa3uu
OpraHUYeCcKUX COeUHEeHUH

DJIeKTPOHHOE CTPOeHHe
atoma yriiepojia (OCHOBHOE M
BO30Y)K/IEHHOE COCTOSTHWS).
BasieHTHbIE BO3MO>KHOCTU
aToma yrjiepoja

XuMHUUeCcKasi CBSI3b B
OpraHUYeCcKUX COeJMHEeHUsIX.
MexaHu3Mbl 00pa30BaHUS
KOBAJ/IEHTHOM CBSI3H,
crioco0Obl pa3phbiBa CBsi3ei

Teopus cTpoeHus
OpraHUYeCcKHX COeJMHEeHUU
A. M. bytneposa

Buzbl usomepuu:
CTPYKTYpHas,




TIPOCTPAHCTBEHHasl.
OnekTpoHHbIe 3((eKThI B
MOJIeKyJ/laX OpraHu4eCcKrx
coeZIMHeHUM

IIpencrasnenue o
KJ/IacCU(pUKaLy 1
cucTemMaThyecKast
HoMmeHksatypa (IUPAC)
OpraHuuecKuX BelllecTB

Krnaccudukaiusi peakijuii B
OpraHu4ecKor XUMUU

Cucremarusauus u
000011[eHre 3HAHUH T10 TEMe

AJIKaHBI: TOMOJIOTUUECKUH
psiz, obijast popmyia,
HOMEeHKJIaTypa ¥ U30MepHus,
3JIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKY/I

10

dusnyeckue U XUMHUYecKkue
CBOMCTBA a/IKAaHOB

11

HaxoyxzmeHue ajikaHOB B
nipupoge. CriocoObl
NoJlyyeHus1 U IpUMeHeHue
asKaHOB

12

LIvknoanKaHsel: 061ast




dbopmya, HOMEHK/IaTypa u
W30MepHsi, 0COOEHHOCTH
CTPOEHUSI U XMMUYeCKUX
CBOWCTB, CITIOCOOBI
TIOJTyYeHHs1 ¥ IPUMeHeHHe

13

PelieHrie pacuéTHbIX 3a7a4
Ha orpejie/ieHHe
MOJIEKY/ISIPHOU (POpPMY.JIbI
OpraHMYecKOoro Bell[eCcTBa 0
MacCOBBIM /I0/ISIM aTOMOB
3/7IeMEeHTOB, BXOZSIIUX B €ro
cocTtaB. Cucrematu3anus u
0000111eH1e 3HAHUM T10 TeMe

14

AJIKeHbI: TOMOJIOTUUECKUI
psi, obirjas popmyiia,
HOMEHKJIaTypa, 3JIeKTPOHHOe
Yl IPOCTPaHCTBEHHOE
CTpOeHUe MOJIEKY/I.
CTpyKTypHas U LJUC-TPaHC-
M30Mepus aTKeHOB

15

dusnueckre U XUMUYeCKHe
CBONCTBA a/KeHOB. [IpaBuiio
MapKoBHUKOBa

16

Cnioco6bl 1ostyyeHust U
NIPUMEHEHHE aJIKEHOB

17

[MpakTueckas pabota Ne 1
1o teme "[lonyyeHue




JTU/IeHa U U3yueHue ero
CBOMCTB"

18

PerieHrie pacuéTHbBIX 3a7iau
Ha ompe/iesieHre
MOJIEKY/ISIPHOUM (pOPMYJIbI
OpraHUuecKoro BellecTBa

19

AJiKaiuieHbl: COTPSDKEHHBIE,
W30JTUPOBAHHBIE,
KyMY/IUDOBAHHBIE.
OcobeHHOCTH 37TeKTPOHHOTO
CTPOEHUs

20

XuMuyecKue CBOMCTBa
COIPSDKEHHBIX TUEHOB

21

Crioco0Obl TIO/TyUeHusT U
TIpUMEHEeHUe aJTKaJieHOB

22

ANKWHBI: TOMOIOTHYeCKUA
psi, obirjas popmyiia,
HOMEHK/IaTypa, 37IeKTPOHHOe
Y TIPOCTPaHCTBEHHOe
CTpOeHHe MOJIEKYI,
(du3uUeckre CBONCTBA

23

XuMuyeckue CBOMCTBA
aJIKUHOB

24

KauecTBeHHbIe peakuy Ha
TPOMHYIO CBSI3b

25

Crioco0bI rosTyueHust U




MpUMEHEHNE aJIKWHOB

26

Pelienue 3azau: pacuéTel 1o
YPaBHEHUIO XUMHUYECKON
peakLuu

27

Cucremarusauus u
0000111eHre 3HAHWH T10 TEMe

28

ApeHbI: TOMOIOrMYeCcKui
psiz, obijast popmyia,
HOMEeHKJ/IaTypa.
OJIeKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHHe
MoJieKys1 6eH30/1a ¥ TOJTyoJ1a,
uXx (pusnueckuie CBOMCTBA

29

XuMuueckne CBOUCTBA
apeHOB: pPeakKLUU 3aMelleHust

30

XuUMHUYeCcKre CBOMCTBa
apeHOB: PeaKI|u
TIPUCOeIMHEHHsI, OKUC/IEHHE
rOMOJIOrOB OeH30/1a

31

OC00eHHOCTH XUMHUUECKUX
CBOMCTB CTHUpOJIA

32

PelieHrie pacuéTHbIX 3a7a4
Ha orpejie/ieHHe
MOJIEKY/IIPHOM (hOpMY/IbI
OpraHWYyecKoro BellecTBa

33

Crioco0bI rosTyueHust U




MpUMEHEHNE apE€HOB

34

I'eHeTnueckasi CBsI3b MEeXay
Pa3/IMUHBIMU K/IdCCaMH
yrjieBo4opoa0B

35

PacuéTtsl no ypaBHeHUsIM
XUMHUUYECKUX PeaKLUH.
Cucremarusauus u
0000111eH1e 3HAHWH T10 TEMe

36

[TpupoaHblii ras. [TomnyTHbie
He(TsIHbIe ra3bl

37

KameHHbI yrosb 1
TIPO/IYKTHI ero repepaboTku

38

Hedtb 1 criocoOvb1 eé
niepepaboTku. [IprmeHeHue
TIPO/IYKTOB TiepepaboTKu
He(TU

39

I'eHeTHUecKas CBsI3b MeXay
Pa3/IMYHBIMU KJ/1aCCAMH
yrjieso40poaoB

40

["anoreHoripon3BoHbIe
YIJIEBOZIOPOZIOB:
3/IEKTPOHHOE CTPOEHUE;
peakLyy 3ameleHust
rajioreHa

41

[eticTBue 1jenouel Ha
rajIoTeHNPOM3BO/IHbIe.




BsaumogeiicTBue
JMrajioreHaIKaHOB C
MarHueM U IJUHKOM

42

Cucremaruszauus u
000011IeHre 3HaHUT 110
pasgeny "YrneBomopozsl"

43

KonrpospHast paboTta o
TeMme "YreBofopoabI"

44

[pesienbHbIe OHOATOMHBIE
CIUPTBL: FOMOJIOTMUeCKUN
psiz, obijast popmyia,
CTpOEHHEe MOJIEKYI,
M30Mepusi, HOMEHK/IaTypa,
K/1accuduKarus,
¢du3nueckue cBoMCTBa

45

XuMuueckne CBOUCTBA
Tipe/ie/TbHBIX OIHOATOMHBIX
CTIMPTOB

46

CriocobsI rosiyueHUs 1
NpUMeHeHHe 0JJHOaTOMHBIX
CTIUPTOB

47

[TpocTbie 3¢uphbr:
HOMEHKJIaTypa U U30Mepus,
ocobeHHOCTH (PU3UYECKUX U
XUMHUUECKUX CBOMCTB

48

MHoroaTomMHbIe CIMTUPTHI:




3TUJIEHTJIUKOJIb U TJIULIEPUH,
ux (u3nyeckue u
XMMUYecKre CBOMCTBa

49

Crioco0OblI rosiyueHus 1
TpUMeHeHe MHOT0aTOMHBIX
CIUPTOB

50

deHoJI: CTPOeHKEe MOJIeKY/Ibl,
¢du3mueckre CBOMCTBA.
TokcuuHOCTh (heHoMa

51

XUMHUYecKue CBOMCTBA
deHona

52

CriocobsI rosiyueHUs 1
ripumMeHeHue dheHoMa

53

[TpakTrueckast pabora Ne 2.
Perrenne
9KCIepUMeHTa/IbHBIX 3a/ia4
110 Teme "CrnMpThl U
dheHOMBI"

54

Cucrematuszauus 1
0000111eH1e 3HaHUM T10 TeMe

55

AnbJieruipl ¥ KETOHBI:
3JIEKTPOHHOE CTPOEHHE
KapOOHW/TLHOM IPYIIITbI;
TOMOJIOTHYECKHE Psi/bl,
ob1iast hopmyiia, U30MepHst
1 HOMEHK/IaTypa




56

Anbierufibl U KeTOHBI:
¢du3nueckre CBONCTBA;
peak1Ly IpUCoeJUHEeHUS

57

Peakiinu okuc/ieHus 1
KaueCTBeHHbIe peaKLU
anbJeruzioB 1 KETOHOB

58

Crioco6blI rostyueHust
a/IbJIETHU/IOB U KETOHOB

59

O/JJHOOCHOBHBIE Tpe/ie/bHbIe
KapOOHOBBIE KHC/IOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYJT

60

N3omepus 1 HOMeHK/1aTypa
KapOOHOBBIX KHUC/IOT, UX
¢du3nueckue CcBoWCTBA

61

XyMUUeCcKre CBOMCTBA
TIpe/ie/IbHBIX O/IHOOCHOBHBIX
KapOOHOBBIX KHUC/IOT

62

Oco6eHHOCTH CBOMCTB
MYPaBbHUHOM KMC/IOTBI.
MHoroo6pa3ue KapOOHOBBIX
KUCTIOT

63

Oco6eHHOCTH CBOMCTB:
Herpee/TbHbIX U
apoMaTUYeCKUX
KapOOHOBBIX,




JMKapOOHOBBIX,
TUAPOKCHUKApOOHOBBIX
kucior. [IpefcraBurenu
BBICIIMX KapOOHOBBIX
KUCJIOT

64

ITonsiTue o IMPON3BOAHBIX
Kap6OHOBBIX KUCJ/IOT

65

Crioco06bI rosTyueHust U
TpUMeHeHre KapOOHOBBIX
KHCJIOT

66

Cro>kHble 3¢hUpbI:
TOMOJIOTHUECKHUH psifi, o01miast
dbopmyna, usomepusi u
HOMEeHKJIaTypa

67

dusnueckre U XUMUYeCKHe
cBoiicTBa 3¢ MpOB

68

Perienue pacyéTHbIX 3ajay:
10 yPaBHEHHIO XUMUYeCKOH
peakliyy, Ha orpejie/ieHue
MOJIEKY/ISIPHOUM (POPMYJIbI
OpraHuuecKoro BellecTBa

69

[MpakTueckas pabota Ne 3.
Pewenue
9KCIIepYMeHTa/IbHbIX 3a/iau
o Teme "Kap6oHoBbIe
KUC/I0ThL. CrioXKHbIe 3(DUpHI"




70

JKupsl: cTpoeHue,
¢dusmueckre U XMMUYeCKUe
CBOMCTBa (TUIPOJIN3)

71

OcobeHHOCTU CBOMCTB
JKUPOB, COJIepyKal[uX
OCTaTKH HeTpeie/TbHbIX
JKUPHBIX KKC/IOT. JKUpBI B

TIpUpO/Ie

72

Mbl/ia KaK COJIM BBICILIUX
KapOOHOBBIX KUCJIOT, UX
Morolee aectBue. [ToHsTue
O CUHTeTUUeCKUX MOIOIIHUX
cpeactBax (CMCQC)

73

I'eneTHueckasi CcBsI3b
YIJIeBOJOPO/IOB U
KUCJIOPOZCO/IeprKalLuX
OpraHUyYecKHX BellecTB

74

PacuéTsl 110 ypaBHeHUsIM
XUMHUYECKHUX peakui

75

CucreMaTu3alus u
0000111eHre 3HAHUM T10 TeEMe

76

OO011jasi XapaKTepUCTHKa
YT7IeBOZIOB U KjlacCU(pUKaLs
yTJIeBOZOB (MOHO-, IU- U
ro/iicaxapu/ibl)

77

MoHocaxapujp!:
¢du3mueckre CBONCTBA U




Haxo’K/jeHue B TpUpo/ie

78

[IpuMeHeHue I/II0KO3bI, eé
3HaueHue B
JKU3HeleATe/IbHOCTU
opraHusma

79

[Jvcaxapupl: caxaposa,
MasbT03a U JIaKTO3a.
HaxoxaeHuve B npupoje v
IIpUMeHeHVe JucaxapyzoB

80

[Tonucaxapuppl: CTpoeHUe
MaKpOMOJIeKyJi, pru3nyeckue
1 XUMHUYeCKHe CBOMCTBa,
TpUMeHeHre

81

[MoHsiTHE 06 UCKYCCTBEHHBIX
BOJIOKHAxX

82

Pemrenne pacueTHbIX 3a/1a4
Ha orpejesieHue 101
BbIXO/ja TIPOJYKTa peakLiy
OT TeopeTUYeCKH
BO3MOJKHOTO

83

CucremaTtu3anys v
0606111eHe 3HaHUM TI0

pazzeny

84

KontponbHast pabora o
TeMe
"Kucnopozcogepxaiue




OpraHuyeckuve coejuHeHus"

85

AMUHBIL: KmaccubuKarys,
CTpOeHHe MOJIEKYJI, 001Ijast
dbopmyia, u3omepus,
HOMEHK/IaTypa 1
(du3nyeckue CBOKCTBA

86

XuMuyeckue CBOKCTBa
anidaTtryecKkux aMUHOB

87

AHWUHMH: CTpOeHre aHW/IHHa,
0COOEPHHOCTU XUMUYECKUX
CBOWCTB aHU/IMHA

88

CriocobsI rosiyueHUs 1
npUMeHeHre arupaTHUecKux
aMUHOB

89

AMHUHOKHUC/IOTBI:
HOMEHK/IaTypa U U30MepHus,
¢ur3nueckre CBOUCTBA.
OTtpenbHbIe TIpeJCTaBUTENN
O-aMHUHOKHCJIOT

90

XuMHuecKre CBOMCTBA
aMUHOKHCJIOT, UX
OuoIoruueckKoe 3HaueHue
aMuHOKuCI0T. CUHTe3 U
TU/IPOJTU3 TIETITU/IOB

91

benku kak npupozHbie
T10JIUMEDbI; CTPYKTYPbI




0OeJIKOB

92

XUuMHUyeckue CBOMCTBA
OeKoB

93

A3oTcopepxartiye
reTepoLUK/INYeCcKre
coenuHeHus. HyknenHoBbIe
KHCJIOTBI: COCTaB, CTPOEHHE
u Ouosiornuueckasi poJib

94

[TpakTrueckast pabota Ne 4.
Pewienue

9KCIIepUMEeHTa/IbHbIX 3a/iau
1o TeMe "A30TCOJeprKallye
opraHuuyeckve coefvHeHUs"

95

[TpakTrueckast pabora Ne 5.
Peinienue
9KCMePUMEHTA/IbHBIX 3a/a4
1o Teme "Pacrno3HaBaHue

OpraHUYecKHx coeJHeHUH'

96

KonTtponbHasi pabora o
Teme "A30TCO/IeprKalue
OpraHuveckKure coeuHeHus"

97

OCHOBHBI€ TIOHSTUSI XUMUH
BBICOKOMOJIEKYJ/IAPHBIX
COE,E[I/IHGHI/II‘/JI N MeTOdbl UX
CHHTE3d —ITI0/IMMEePpHU3alisd U
IMMOJIMKOH/JeHCallud




98

[InacTMaccel. YTunusauus v
niepepaboTKa TylacTHKa

99

OrnacTtoMepsl: HaTypaabHbIN
CUHTeTHYeCKUe KayuyKH.
Pe3una

100

BosokHa: HaTypasbHbIe,
VICKYCCTBEHHbIe,
cuHTeTu4eckue. [Tonmepsl
CreLaabHOr0 Ha3HaueHust

101

[MpakTueckast pabota Ne 6.
Peinienue
9KCIepUMEHTa/IbHBIX 3a/iau
1o Teme "Pacmo3HaBaHue
M/IaCTMacC ¥ BOJIOKOH"

102

O06o0b1eHve u
CUCTeMaTH3aLys U3y4YeHHOI O
MaTepuara o TeMe
"BbicOKOMOEKYISIpHBIe
coeTHeHUs "

OBIIEE KOJIMYECTBO YACOB
ITO ITPOI'PAMME

102




11 K/TACC

Ne
n/
I

Tema ypoka

KonuecTBO 4acoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHuyeckue
padoThI

Jara
HU3yUyeHus:

J/IeKTPOHHbIE
nu¢poBbIe
o0pa3oBare/ibHbIE

pecypchbl

ATtom. CocTaB aTOMHBIX s7ep.
XUMHUUYeCKUH 371eMeHT. 30Tomnbl

CtpoeHue 3/IeKTPOHHBIX
000/10ueK aTOMOB, KBAHTOBLI®
ymncia

Knaccudukanys XuMuueckux
3/1eMeHTOB (s-, p-, d-, f-
371eMeHThI)

Pacripe/iesieHre 371eKTPOHOB T10
aTOMHBLIM OpOUTaISIM

OJeKTpOHHBIE KOHPUTYPALUH
aTOMOB 3/7IEMEHTOB B OCHOBHOM U
BO30YKZIEHHOM COCTOSTHUM

OneKTpOoHHbIe KOH(QUTYpaLU
VIOHOB.
OJIEKTPOOTPHULIATE/IbBHOCTh

[Tepuoanueckuii 3aKOH U
ITepuoanueckas cucrema
XMMHUYeCKUXx 37eMeHToB /1. U.
MeH/iesieeBa, CBS3b C




COBpEMEHHOMW TeOpHel CTPOeHHsI
aTOMOB

3aKOHOMEpPHOCTH U3MeHeHUs
CBOMCTB XMMHYECKHUX 3/IeMEHTOB
1 00pa3yeMbIX UMM TTPOCTBIX U
CJIOXKHBIX BellleCTB I10 TpyIaM 1
nepuozam

CucremaTH3aiys 1 000011ieH1e
3HaHUM 10 TeMe

10

Busbl XMHUUeCcKou CBSI3H.
MexaHH3MBbI 00pa30BaHUS
KOBaJIEHTHOM CBsi3U. BomopoaHas
CBs13b. MeXXMOJIeKy/IsipHbIe
B3aMO/IeCTBHUS

11

BaneHTHOCTb ¥ BajleHTHbIE
BO3MO’KHOCTHU aTOMOB. CBSI3b
3/7IeKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TeOMeTPUUeCKUM
CTpOeHueM

12

[TpencraBieHyst 0 KOMIUIEKCHBIX
COeIMHEHUSIX: COCTaB U
HOMeEHK/aTypa

13

BeltiectBa MOIEKY/ISIPHOTO U
HEMOJIeKYJIIPHOTO CTPOEHHS.
THUIBI KPUCTAITUYECKHAX
pelleTOK M CBOWCTBA BeLeCTB




14

ITonsiTue o AUCTIEDCHBIX
cucremMax. Hpe,Z[CTaBJIEHI/Ie (0)
KOJUVIOMAHBIX pACTBOpAX

15

VcTuHHBIE pacTBOPHI:
Hacblll[eHHbIe U HeHaChIll|eHHbIe,
PacTBOPHUMOCTb.
Kpucrannoruzapatsl

16

Crioco0bI BbIpaKeHUsT
KOHL|eHTPAL[UX PAaCTBOPOB

17

Pemtenwne 3amau c
VICTI0/Tb30BaHNEM TIOHSATUI
"MaccoBas 0/151 paCTBOPEHHOI0
BelllecTBa', "MoJiIpHas

KOHLIeHTpaLus"

18

Knaccuduxkarus u
HOMeHKJ/IaTypa HeopraHn4yeckrx
BeIL[eCTB

19

CucremaTu3anys 1 000011eH1e
3HaHWM 10 TeMe

20

KoHtposibHast paboTa 1o TeMam
"CTpoeHue aToMa.
[Tepriognuecknii 3aK0H U
[Tepuoguueckas cucrema
XAUMUUEeCKHX 3yemeHToB [. U.
MengeneeBa", "CTtpoenue
BelllectBa. MHoroobpasue
BelecTs"”




21

Knaccudukanys XxuMuueckux
peakiyii B HeOpraHUuecKou u
OpraHu4ecKou XUMHUU. 3aKOH
COXpaHeHMs1 MacChl BeIlleCTB;
3aKOH COXpaHeHUs U
ripeBpallleHUsi SHepruu npu
XUMHUYECKHUX Peakiysax

22

TenoBble 3¢(eKTbl XUMHUYECKMX
peakiuii. TepMoxuMHuueckre
ypaBHeHUs

23

Brruncnenus mo YPaBHEHUAM
XUMHNYeCKHX peaKL[I/Iﬁ n
TEPMOXUMHNYECKHNM YPDaBHEHUAM

24

CKOpOCTb XMMHUECKOU peakLuu,
e€ 3aBMCUMOCTb OT Pa3/IMUHBIX
¢akropoB. Katanus u
KaTa/in3aTopkl

25

['oMoreHHbIe 1 reTeporeHHbIe
peakuuu

26

[TpakTrueckast pabota Ne 1 1o
Teme "BivsiHMe pa3TMuHbIX
(haKTOpOB Ha CKOPOCTH
XUMHYEeCKON peakiyu"

27

OO6paTtumbie U HeoOpaTHUMbIe
peakuuu. XuMHUuyeckoe
paBHOBecHe




28

[MpakTuyeckast pabora Ne 2 1o
TeMe "BJvsiHHe pa3/IMyHbIX
(haKTOpPOB Ha MOJIO)KeHHUe
XVMHUUYeCKOIro paBHOBeCUs"

29

DJIEKTPOJIUTUYeCKast
aucconyaiysi. CunbHbIe U
cs1abble 371eKTpouThl. CTerneHb
JMCCOLMaLn

30

VoHHoe npou3sBejieHUe BOJbI.
Cpefia BOAHBIX PaCTBOPOB.
Bopopogueiii nokasarens (pH)
pacTBopa

31

IM'upponus cosnen. Peakuuy,
NIpOTeKaroL1e B paCTBOpax
3/1eKTPOJIUTOB

32

[TpakTrueckast pabota Ne 3 1o
TeMe "XUMHUeCKUe peakljuu B
pacTBOpax 371€KTPOJIUTOB"

33

OxucauTenLHO-
BOCCTaHOBUTE/IbHbIE pPeaKI|uu.
BaskHeiile oKUCIUTETN U
BOCCTAHOBUTE/IHN

34

Metop, 371eKTPOHHOT O
(311eKTOHHO-MOHHOT0) OanaHca

35

OJeKTpoIM3 pacTBOPOB U
pAacIuUIaBOB BEIeCTB




36

Perenue 3a a4 pd3/IMUHBIX
THUITIOB

37

Perrenvie 3a1au pasmmMuHbIX
TUIIOB

38

CucreMaTH3anus 1 000011eHre
3HaHUH 10 TeMe " XuMHUueckKue
peakuyu"

39

KoHTtponbHas pabora o teme
"XumMnueckue peakiuun'

40

INoyio}KeHNe HEMETAJI/IOB B
[Teproanueckoi crucTeme
XUMUUEeCKHX 3yemeHToB [. 1.
MenjeneeBa 1 0COOEHHOCTU
CTPOEHUs UX aTOMOB.
®dusnueckye CBOMCTBA
HeMeTa/lJIOB

41

Annotponusi HeMeTasuIoB (Ha
niprMepe KHUCIopo/ia, Cephl,
dhocdopa u yriepoza)

42

Bopopoz: nonyueHue,
(u3ryeckre U XUMUUECKHe
cBoiicTBa. ['apuab

43

["anoreHsl: HaxXOXeHKe B
TIpUpo/e, CrIoCO0bI TIOyYeH s,
(u3nyeckre U XUMHUECKHe
CBOMCTBA




44

I"ajsioreHOBO/IOPOABI.
Bakueinmue
KUCJIOPOJcoiep Kaliie
coeIMHeHHsI Ta/IoreHOB

45

JlabopartopHble u
TIPOMBIILIIEHHBIE CIIOCOOBI
TIOJTyYeHUsl TaJIOreHOB.
[TpriMeHeHMe raloreHOB U KX
coeZIMHeHUM

46

[MpakTueckas pabota Ne 4.
PelieHre sKcrieprMeHTaIbHBIX
3ajiau 1o teme "I'anoreHsr"

47

Kucnopoz: naboparopHbie u
TIPOMBIIIIEHHBIE CTIOCOOBI
ToyueHust, pu3ndyeckre v
XUMHUUecKre cBorcTBa. O30H.
IIpuMeHeHVe KUC/IOPOJa U 030HA

48

OKcHabl U MEPOKCULBI

49

Perienvie 3a4a4 pa3/IMUHBIX
THUIIOB

50

Cepa: HaxOXK7eHHe B IIPUPO/E,
CIIOCOOBI TIOTyYeHMs,
bu3nYecKe U XUMHYeCKUe
CBOMCTBA

51

CepoBoziopo/i, CynbhuabI

52

Kucnopogcopnepxarue




coeiHeHUst cepbl. OcobeHHOCTH
CBOMCTB C€PHOU KUCJ/IOTHI

53

[MpakTueckas pabota Ne 5.
PelieHre sKcrieprMeHTaIbHBIX
3azau 1o teme "Cepa u eé
coeiMHEeHUs "

54

A30T: HaxOX7eHre B IPUpo/e,
CIIOCOObI TIOTyYeHus],
(u3nyeckre U XUMHUECKHe
CBOMCTBA. AMMMAK, HUTPU/IbI

55

Kucnopogcopgepxaiue
coeauHeHHs a3ota. OcoOeHHOCTH
CBOMCTB a30THOW KHC/IOTBI

56

[IpumeHeHue a3o0Ta U ero
coeiMHEeHUU. A30THbIe
ynobpenust

57

docdop: HaxoxKJeHue B
TIpUpPOZe, CTIOCOOBI TIOTYYeHus],
(u3nyeckre U XUMUUECKHe
cBoiicTBa. @ochuabl U hochuH

58

Oxkcugapl dhocdopa,
(dhocdhopcogepkalliie KUC/IOTHI.
Conu dochopHOI KUCTOThI

59

[TpumeHnenue docdopa u ero
coepHeHn. @ocopHbie
yzaobpenust




60

[MpakTryeckast pabora Ne 6.
PeliieHue sKcrieprMeHTaIbHbIX
3aj1au 1o TeMe "A3o0T U docdop u
WX CcoeIMHeHUs"

61

YrnepoZ: HaxOXKJeHue B
TIpYUpPO/e, a/lJIOTPOIIHbIE
MoauduKalmy; pusnueckue u
XUMHUUYeCKUe CBOMCTRA,
TIpUMeHeHre

62

Oxkcup yraepoga(Il), okeug,
yrnepoga(lV), yrosnbHas Kuciora
U eé coun

63

Pelienue 3aziau pasnnuHbIxX
TUIIOB

64

Kpemuuit: HaxoxJeHue B
TIPUPO/ie, CTIOCOOBI MOTyYeH s,
(du3nueckre U XUuMHUYecKue
CBOMCTBA

65

Oxkcup kpemuusi(1V),
KpeMHHeBasi KUC/IOTa, CUTUKAThI

66

[TprMeHeHre KpEMHUS U €TI0
coepuHeHuH. CTEKII0, ero
ToJ/TyueHue, BU/IbI CTeK/Ia

67

Perienue 3aa4 pd3/IMUHBIX
THUITIOB

68

CucremaTu3aiys 1 000011IeH1e




3daHuii o teme "Hemertasuibr"

69

KontpospHast paboTa 1o Teme
"Hemetasnbr"

70

Amnanus pe3ysibTaToB
KOHTPOJILHOM paboTHl,
KOpPPEeKIHsI OIHUO0K

71

ITonoxxeHue MeTasIoB B
[Tepyuoanueckou cucrteme
XUMHUUYECKUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUST
3/IEKTPOHHBIX 000/I0U€K aTOMOB
MeTaJlIoB

72

OO1ue ¢pusyeckre CBONMCTBA
MeTasioB. [IpumeHeHre
METaJUIOB B OBITY U TEXHUKE

73

CniaBel MeTasioB. Koppo3us
MeTasl/ioB

74

Petiienue 3da4 pd3/IMUHBIX
THUITIOB

75

ONeKTpOXUMHUYEeCKUH P,
HarpspkeHni Meta/uioB. Obrue
CI1I0CcO0ObI MOTyUeHHsT MeTasjIoB

76

OO6rmast XxapakKTeprCTHKa
MeTa/s10B [A-rpymnmnsl
[Teproanueckor cUCTeMbI
XMMHWUYECKUX 3/1eMeHTOB. HaTpui




Y KaJIui: Tio/lyyeHue,
(dbu3nueckre U XUMHUYeCKHue
CBOICTBa, IPUMEHEeHe MPOCTHIX
Bell[eCTB U UX COeJUHEeHU

77

OO0r11ast XapaKTepUCTUKA
MeTasu10B [IA-rpymnmnsl
[Teproanuecko CUCTeMbI
XUMHUECKUX 3JIEMEHTOB.
Marnuii 1 KanbLyi: TIojlyyeHue,
(r3nueckre U XMMHUYeCKue
CBOMCTBa, TIPUMEHEeHHe TIPOCThIX
Bell[eCTB U UX COeJMHEeHUN

78

JKécTKOCTh BOZIBI M CIIOCOOBI eé
yCTpaHeHust

79

AFOMUHUM: TIOSTyYeHHe,
(u3nyeckre U XUMHUECKHe
CBOMCTBA, TPUMEHEHUE

80

AmMdoTepHbIe CBOMCTBA OKCH/A U
TU/IPOKCH/IA aFOMUHUS,
TUPOKCOKOMIIEKCHI aTFOMUHUS,
VX TIpUMeHeHue

81

Perienue 3aziau pasnnuHbIxX
TUIIOB

82

[MpakTryeckast pabora Ne 7.
Pemenune skcriepuMeHTaIbHbIX
3a/1a4y o teme "MeTaibl
[JIaBHBIX noArpymnmn"




83

OO011jast XapaKTepUCTHKa
MeTaJIJIOB MMOOOYHBIX MOATPYTII
(B-rpynmn) IMepuoauyeckoit
CHCTeMbl XUMHUYECKUX
3/IeMeHTOB

84

dusnueckre U XUMUUYECKre
CBOMCTBA XpOMa U ero
COeJMHEeHUI, UX TPUMeHeHNe

85

Baknelillive coefiuHeHUs1
Mapradiia. [lepmaHranat kanusi,
ero OKHC/IUTe/IbHbIe CBOMCTBA

86

du3nyecKkye U XUMHUUeCKHe
CBOICTBaA >KeJjie3a 1 ero
coeguHeHud. [Tonyuenue u
TIpUMEHEeHYe CIJIaBOB JKesie3a

87

dusnueckre U XUMUUYeCKre
CBOMCTBa Me/Ii U eé CoeIMHeHUH,
VX TIPUMeHeHUe

88

dusnyeckre U XUMUUECKHe
CBOMCTBA I[UHKA U €ro
CoeJUHEeHUH, UX TPUMeHeHHe.
'MApOKCOKOMIIEKCHI ITUHKA

89

[TpakTrueckast pabota Ne 8.
Perienune skcniepumeHTaIbHbIX
3a/1a4 o Teme "MeTanibl
1MoOOYHBIX TIOATPYTIT"




90

Perenue 3a a4 pd3/IMUHBIX
THUITIOB

91

O6o011ieHrEe ¥ CUCTEMAaTH3AIHS
M3y4YeHHOIr0 MaTepHalia o Teme
"Mertasibl"

92

KoHTtponbHas pabora o teme
"Metaibl"

93

AHanus pe3yJibTaToB
KOHTPOJILHOM paboThI,
KOPPEeKIHsI OIHUO0K

94

Posb xuMuM B obecrieueHnun
YCTOWUMBOTO pa3BUTHS
yesoBeuecTBa. [IoHsSTHE O
Hay4YHbIX METO/aX UCCJIeI0BaHUS
BeIlleCTB

95

HayuHble NpUHLIUIIBI
OpraHu3ali XUMHUUeCKOro
nipon3Bo/cTBa. [IpoMmbliiyieHHbIe
CroCoObI TIOTyYeHHsT BaKHeHIIINX
BeIIIeCTB

96

XUMHyYecKoe 3arpsi3HeHHe
OKpY’Karollield cpefibl U ero
TIOC/Ie/ICTBUS

97

XUMHUA U 3[,0pOBbE YesioBeKa.
JlekapCcTBeHHbIe Cpe/iCTBa

98

Xumus nuiy. Posib Xxumum B




obecrieueHHY MULLIEBOM
Ge3omacHoOCTH

Kocmetnueckue u

99 nap@roMepHbie CpefiCTBa. 1
BeiToBas xumus
XUMUS B CTPOUTE/LCTBE.

100 | BaxHelMe CTpOWTENbHBIE U 1
KOHCTPYKL[MOHHbIE MaTepuasibl
XuMusi B CeJIbCKOM XO3SICTBe.

101 | Opranuueckue ¥ MUHepasbHble 1
yaobpenust

102 CI/ICTe\lYlaTI/BaLII/IH 1 0000111eHMEe )
3HaHUH 10 TeMe

OBLIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLNECCA

OBA3ATE/IbHBIE YYEBHbBIE MATEPHUAJIbI AJIS1 YHEHUKA

METOJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

IO ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETH
NHTEPHET
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