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[TOACHUTEJIBHASA 3ATITCKA

Pabouas rporpamMma 1Mo XMMHHU Ha YpOBHE CpefiHero obirero obpa3oBaHusi pa3paboTaHa
Ha ocHoBe ®ezmepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBannu B Poccuiickoit
denepauyn», TpeboBaHWN K pe3ylabTaTaM OCBoeHHs (eJepanbHOM 0Opa3oBaTe/bHOM
rporpaMMel cpegHero obiero obpasoanusi(®OIl COO), npexacraBieHHbIX B PesepanrbHOM
roCyJapCTBeHHOM o0Opa3oBatenbHOM cTaHzapre COO, c yuétom KoHienmuu mpero/jaBaHust
yuebHOrOo mpegmera «XWMHs» B 0Opa3oBaTenbHBIX OpraHu3anusax Poccuiickoit ®epeparmy,
peanM3yIoIIMX OCHOBHbIe 0Opa3oBaTe/ibHbIe TIPOrPAaMMbl, U OCHOBHBIX T0JI0)KeHU «CTpareruu
pa3BuTHsi BocniuTaHus B Poccuiickoit @ezepaiuy Ha miepuog o 2025 roga» (PacnopsbkeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvMusi Ha ypOBHe YIJIyOJEHHOTO W3y4yeHHs 3aHMMaeT BaXHOE MeCTO B CHCTeMe
eCTeCTBEHHO-HayyHoro obpa3oBanusi yyamuxcs 10-11 kmaccoB. M3yueHWe TpeiMera,
peajiiM3yeMoe B YCJIOBUSIX AWQdepeHPOBAHHOTO, TIPOMUIBHOIO O00y4YeHHs, TIpPH3BaHO
obecrieunTh 001]e00pa30BaTe/bHYI0 U OOIMIEKY/IBTYPHYIO TOJTOTOBKY BBIMTYCKHHKOB IIKOJIBI,
HeoOXOUMYI0 [/Is afjanTalid UX K OBICTPO MEHSIFOLIUMCSl YCJIOBUSIM >KU3HU B COLIMyMe, a
TakXke /i1 TIPOAO/DKeHUss OOydeHHs] B OpraHu3alusx MpodeccUoHaTbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJHOW 13 NIPUOPUTETHBIX AU CLIUIUIMH.

B mporpaMme Mo XWMHM Ha3HaueHWe TIpeAMeTa «XUMHS» TI0Jy4aeT TIOAPOOHYIO
WHTepIIpeTalMl0 B COOTBETCTBMM C OCHOBoOIONararommmu nosoxenusmu Pdroc COO o
B3aMOO0OYC/IOB/IEHHOCTH 1ieJiel, Coiep>KaHusl, pe3y/ibTaToB 00yueHus: ¥ TpeOOBaHUM K YPOBHIO
MOJTOTOBKU BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SIBJSIFOTCSL C/eAyIOLIUe BBINOIHseMble
MpOrpamMMoii Mo XuMuu (HyHKLIUU:

e uHbOPMALIMOHHO-MeTO[UUecKasi, peasr3aldsi KOTOpOW obecrieurBaeT TIOJydeHHe
TIpeZCTaB/IeHUsI O LeNisX, COZiep>KaHuM, oOlell cTpaTerud 0OydeHHs], BOCITUTAHUS U
pa3BUTHST 00YYAIOIIMXCSl CPeACTBAMU TpeJMeTa, U3yu4aeMoro B paMKaxX KOHKDETHOTO
npoduns;

®  OpraHM3alLMOHHO-TIJIAHKPYHOILIas, KOTOpass ~ TIpeJlyCMaTpuUBaeT  OIpeje/ieHue:
TIPUHLMTIOB  CTPYKTYPUPOBaHWSI M  TIOC/e/[0OBATe/IbHOCTA  M3y4yeHHs1 yueOHOro
MaTepuasa, KOJMUECTBEHHbIX M KaueCTBEHHBbIX ero XapaKTepPUCTHK; IIOAXO0J0B K
(hopMUpOBaHUIO COjlep)KaTelbHONW OCHOBBI KOHTPOJIE M OLieHKM 00pa3oBaTe/bHbIX
JOCTIDKEHUHM O0O0yJarIuxcss B paMKaX HWTOTOBOM aTTecTalid B (GopMe enuHOro
rocy/IapCTBEHHOI0 SK3aMeHa 0 XMMHUHU.

[Tporpamma Ajisi yryiy078HHOTO U3YUeHUs] XUMUU:

e yCTaHaB/IMBaeT MHBApHAHTHOe TIPeZMEeTHOe COZiep>KaHue, 00si3aTesTbHOe [J1s U3yUYeHust
B paMKax OT[e/lbHbIX Tpodunedd, TrpeJycMaTpUBaeT  pacripejieieHue U
CTPYKTYPHpPOBaHHe ero Mo KjaccaM, OCHOBHBIM COZlep>KaTe/IbHbIM JIMHUSIM/pa3ziesiaMm
KypCa;

e aéT MpUMepHOe pacripefiesieHre yueOHOro BpeMeHU, peKOMeHyeMOoro /Jisi U3yuyeHus
OT/le/IbHbIX TeM;

e TipejjiaraeT TIPUMEPHYIO I10C/Iel0BaTe/IbHOCTh M3ydyeHHsi yuyeOHOro Marepuana C
YUETOM JIOTUKU TTOCTPOEHUSI KYpPCa, BHYTPUIIPEIMETHBIX U MEXKIIPeIMETHBIX CBsI3eii;

e [aéT MeTOJWYeCKYH0 WHTeprpeTalyio Liejed W 3ajad H3yueHus IpejMeTa Ha
yriay0/JEHHOM YDPOBHE C YYETOM COBDEMEHHBIX TPUODUTETOB B CUCTEME CPEeIHEro
ob1iero obpa3oBaHusi, Co/iepKaTeNbHON XapaKTePUCTUKH TJIaHUPYeMbIX pe3y/bTaToB
OCBOEHUsI OCHOBHOI 00pa3oBaTesibHOW TpOrpaMMbl cpefiHero obijero obpa3oBaHUs
(JIMYHOCTHBIX, MeTarpeAMeTHbIX, MPeJMETHbIX), a TaKKe C YYETOM OCHOBHBIX BU/IOB



yueOHO-TI03HaBaTe/bHbIX  JIeMCTBUM  00ydYarol[erocsi IO OCBOEHUIO COJepyKaHus
rpeaMeTa.

[lo BceM Ha3BaHHBIM TO3WLMSIM B TpPOrpaMMe 10 XWMHH TIpeyCMOTpeHa
IIPeeMCTBEHHOCTh C 00ydyeHWeM XWMWM Ha YpPOBHE OCHOBHOTO o00Iiero obOpa3oBaHus. 3a
npejile/laMi  YCTAaHOBJIEHHOW TIPOrpaMMOM 10 XHUMHH  00s3aTe/IbHOM  (MHBapUAHTHOM)
COCTaBJISIFOLIeH COZlepyKaHus yueOHOTro mpeaMeTa «XHUMHUsI» 0CTaéTCsl BO3MOYKHOCTb BBIOOpa ero
BapUaTUBHOW COCTABJISFOILIEH, KOTOPasi 0/KHA OTIpe/e/iiThCS B COOTBETCTBUM C HallpaBJieHHeM
KOHKDPeTHOT0 TIpodusisi 00yUyeHusl.

B cooTtBercTBMM € KOHUeNTyaabHbIMU T00KeHUsIMU PI'OC COO o0 Ha3zHaueHUH
rpeMeToB 06a30BOro U yriay0/JEHHOTO YPOBHEH B cucTeMe AUQdepeHIIMPOBAHHOTO 00yUeHus Ha
yYPOBHe cpeZiHero oOiriero oOpa3oBaHUs XUMUSI Ha YPOBHE YTIyOJEHHOTO M3y4YeHHs HarpaB/ieH
Ha pea/M3alii0 TIPeeMCTBEHHOCTH C TIOC/IeAYIOMIMM 3TarioM T[O/IyueHus XUMHUYecKoro
obpa3oBaHusi B paMKaX HW3yueHUsl CrelyalbHbIX eCTeCTBeHHO-HayUHbIX U XUMHUECKUX
JVICLIUII/IVH B By3aX U OpraHU3alUsx CpeJHero npogeccroHanibHOro obpa3oBanus. B aTol cBsi3u
v3yyeHrWe TmipegMeTa «XWMHS» OPHEHTHPOBAHO TIPEMIMYIIIECTBEHHO Ha pacIiupeHre |
yrayO/ieHre TeopeTUUeckod U TPAKTUUeCKOW TOJTOTOBKM OOYJarol[uXCs, BbIOpABIINX
orpeie/IéHHBIA TTPOGWIb 00yueHus, B TOM UKC/ie C TIepCIeKTUBOM TOCIeYIOIIero moayuyeHust
XMUMHUYeCKOro o0pa3oBaHUs B OpraHu3aLusix mpodeccruoHanbHOro obpasoBanusi. Hapsigy c atum,
B cBeTe TpeboBanuii ®I'OC COO K MIaHUPYeMbIM pe3ysbTaTaM OCBOeHUs (hezepanibHON
obpa3oBaTe/ibHOM TIPOTPaMMbI CpefjHero obiero obpa3oBaHusi U3ydeHUe TIpeAMeTa «XUMHSI»
OpPHEHTHPOBAHO TaK)Ke Ha pellleHue 3a/lay BOCTIMTAHUS ¥ COLIMATbHOTO Pa3BUTHS 00YUarOLUXCH,
Ha (popMHUpOBaHHe y HUX OOLeMHTe/IeKTyalbHbIX YMeHHIA, YMEeHHH pallioHaIr3alii yuyeOHOro
TpyZa u  OOOOIEHHBIX CIIOCOOOB  [eSITENMbHOCTH, UWMEIOLINX  MEeXIUCLUTIMHAPHBIMH,
HaJTpeIMeTHbBIN XapakTep.

CocCTaBISIOIUMHE TIpeiMeTa «XUMHsI» Ha YPOBHe YI/yOMEHHOrO0 WU3y4yeHHUsl SIBISFOTCS
yriybnéuHbie Kypchl — «OpraHnyeckasi Xumus» U «OOIasi ¥ HeopraHudeckass XUMHUsi». [1pu
oTipe/ieJieHHMH TOXO0/I0B K OTOOPY M CTPYKTYPHOM OpraHW3aliu CO/lepKaHUsl 3THX KYPCOB B
rporpamMmMe IO XMMHUH 3a OCHOBY TpuHSTHI TosioxkeHuss PI'OC COO o paszmuuusax 6a30Boro u
yray0/IEHHOTO YPOBHEM U3ydeHus TIpeiMeTa.

OcHOBY copiep>kKaHusi KypcoB «OpraHuueckass xumusi» U «OOIIas ¥ HeopraHuyeckas
XUMUsI» COCTaBJISIET COBOKYITHOCTh MPEeJAMETHBIX 3HAHUN U YMEHWH, OTHOCAIIMXCS K Oa30BOMY
YPOBHIO W3yueHUs TpefiMeTa. DTa CHCTeMa 3HAaHWM TOJydaeT OIpee/iéHHOe TeopeThdecKoe
JIOTIOJTHEHWEe,  TIO3BOJISIFOIEE  OCO3HAHHO  OCBOWTH  CYI[ECTBEHHO  Oosibimmii  00BEM
(akTONMOTMUECKOrO MaTepuasa. Tak, Ha yriayOJEHHOM YDPOBHe M3ydeHUs TpeAMeTa obecrieueHa
BO3MO)KHOCTh 3HAUMTE/NLHOTO YBeJMUeHUss 00bEMa 3HAaHWA O XWMHUECKUX 3JeMeHTaxX W
CBOMCTBaX WX COeJVUHEHUI Ha OCHOBe PACIIMPEeHHs U yryiybeHus TpeCTaB/IeHU O CTPOeHUU
BeIIleCTBa, XUMHUYECKOU CBSI3U M 3aKOHOMEDHOCTSIX MPOTeKaHUsI PeakIvii, pacCCMaTPUBaeMbIX C
TOYKM 3DEHUS] XUMHUECKON KWHETUKU U TePMO/IMHAMUKH. M3yueHue TIepruoIn4ecKoro 3aKoHa U
[TepyoAUYeCKOM  CUCTEMBI ~ XMMHUECKMX  3JIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPe/ICTAB/IEHUSIX O CTPOEHUH aToMa. XUMUYeCKast CBSI3b OObSICHSIETCS C
TOUKW 3DEHHs] SHEPreTHMUeCKUX W3MeHEHWM Mpu eé 00pa30BaHWM W pa3pyIIeHUH, a TaKKe C
TOUKW 3DEHHs] MeXaHW3MOB eé o0Opa3oBaHus. VI3yueHWe THUIIOB peaKL[Ui [[OTIOTHSIETCS
(hopMUpOBaHUEM TIPE/ICTaB/IEHUI 00 37TeKTPOXUMHUECKUX TPOL[eCCaX U 3JIEKTPOJIM3e PaciliaBoB
¥ PaCcTBOPOB BelleCcTB. B Kypce OpraHM4yeckod XWMHW TIpU PAaCCMOTPEHUM peaKI[MOHHOU
CNoCcOOHOCTH COeJMHEHUH yensieTcs: 0coboe BHUMaHHe BOIpocaM 00 371eKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUM aTOMOB B MOJIEKY/IaX U MeXaHHW3MaX PeakI|i.



Ocoboe 3HayeHHe WMeeT TO, UTO Ha COZiep>KaHHe KypCOB XUMHHU YriyOJEHHOTO YPOBHS
W3yUeHUusl i K/acCOB OMpe/ie/IéHHOro Tpodusis (rylaBHBIM 00pa3oM Ha WX CTPYKTYpy U
XapakTep /IOTO/IHEHUH K 00IIell cucTeMe MpeIMeTHBIX 3HaHWM) OKa3bIBAlOT BIIUSIHAE CMEXHbIE
npeamethl. Tak, HaripuMep, B COZEp)KaHWM TpeAMeTa /s KIacCOB XHUMHKO-(PU3NUECKOro
npodusisi 6o/bIIOe 3HaUeHWe OyAyT UMeTh 3/IeMeHThl yueOHOro mMaTepHasa 1o obIel XUMHUU.
[lpu w3yuyeHuM TpeaMeTa B JAHHOM CJiyyae akLeHT OyzeT cesaH Ha OOILIHOCTb METO/OB
M03HaHUsA, OOIIHOCTb 3aKOHOB M TEOPUH B XUMHHM M B (DM3UKE: aTOMHO-MOJIEKY/IIPHASI TEOPUSI
(MonekynsipHasi Teopuss B (H3UKe), 3aKOHbl COXpaHEHWUS MacChbl W SHEPruM, 3aKOHbI
TepPMO/IMHAMUKH, J1eKTPOJIN3a, TIPeZCTaB/IeH sl O CTDOEHUH BeleCTB U JIpyroe.

B TO >ke Bpems B CO/iep>KaHUH TpeiMeTa AJisi K/IaCCOB XMMUKO-O0MO0/IOTHYeCKOT0 TIPOQUIs
OOJbIIIMIA y/IeNIbHBIM BeC OyZieT UMeTh OpraHuueckas XUMHs. B 3TOM ciydae TipeZioCTaB/IsIeTCS
BO3MOYKHOCTB /17151 60siee 00CTOSITe/ILHOTO PaCCMOTPEHUSI XUMHUECKOW OpraHM3aliy KJIeTKU Kak
O10/IOTUYECKON CHUCTeMbl, B COCTaB KOTOPOW BXOJAT, K TIPUMEpPY, Takue CTPYKTYpHbIe
KOMIIOHEHTBI, KaK JIUMHU/bI, O€/KH, YTJeBO/bl, HYK/JI€UHOBble KUC/IOTHI U apyrue. Ilpu 3ToM
3HaHMs O COCTaBe U CBOMCTBAx TIpe/iCTaBUTe/ieli OCHOBHBIX K/IaCCOB OpPraHUUeCKHUX BeIIeCTB
CJTy’KaT OCHOBOM [/ U3yUeHHsl CYL[HOCTH IPOLeCCOB (hOTOCUHTE3a, JbIXaHUs], TTUIL[eBapeHusl.

B muiaHe ¢opMypoBaHUS OCHOB HAayuyHOTO MHPOBO33DEHHS, OCBOEHHS OOIeHayuHBbIX
METO/IOB TI03HAHUSI U OTbITa MPAKTUUECKOTO TIPUMeHeHHsl HayUHbIX 3HaHUM U3yueHue TpeaMeTa
«XumHsi» Ha yryiyOJéHHOM ypOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBSI3AX C Y4ueOHBIMHU
TipeJMeTaMH, BXO/SIIMMHU B COCTaB TIpeMeTHBIX o0sacTell «EcTecTBeHHO-HayUYHbIe ITPeIMeThI»,
«MarteMaTHKa 1 “HGOpPMaTHKa» U «PyCCKUi S3bIK U JTUTEpaTypanr.

[Tpu u3yueHnu yueGHOro rpeaMeTa «XHUMHsS» Ha YIyOJIEHHOM ypOBHE TakXKe, Kak Ha
yYPOBHE OCHOBHOTO U cpefgHero obmjero obpa3oBaHusi (Ha 0a30BOM ypoBHe), 3asjaueit
TIepBOCTeTIeHHON 3HAYMMOCTU SIB/IsieTCs (pOpMHUpOBaHWE OCHOB HayKU XWMHHM Kak obsactu
COBPEMEHHOT0 eCTeCTBO3HaHUs, TPAaKTHUeCKOW [esiTe/lbHOCTH YesloBeKa W OJIHOTO W3
KOMIIOHEHTOB MHPOBOM KY/IbTYpbI. PellleHHe 3TOH 3a7jaud Ha yryyOJEHHOM yYPOBHE W3yUeHUs
Tipe/iMeTa Mpe/roJiaraeT peaar3alyio TakKUX Lieiel, Kak:

e (opmupoBaHue TIpe/[CTaB/IeHU: 0 MaTepUaTbHOM eJUHCTBE MHPA, 3aKOHOMEPHOCTSIX

Y TI03HABAaeMOCTH SIBJIEHUH TIPUPO/IbI, O MeCTe XUMHUU B CUCTEMe eCTeCTBEHHbIX HayK U
eé Beqyllell posii B 00ecrieueHUH YCTOWYMBOTO PAa3BUTHS UEJIOBEUECTBA: B PEIIeHUH
po0/ieM 3KOJIOTMYeCKOM, SHepreTUUecKOW W TUIeBOM 0e30macHOCTH, B Pa3sBUTHUU
MeJWLIMHBI, CO3/IaHMM HOBBIX MaTepuasoB, HOBBIX HCTOUHUKOB JSHEPruH, B
obecrieueHUN paLMOHaILHOTO TIPUPO/IOTI0/Ib30BaHUS, B (hopMrpoBaHUU
MHPOBO33peHUs U 0011Iel Ky/lbTyphl UesloBeKa, a TakKe IKOJIOTHYeCKr 000CHOBaHHOTO
OTHOILLIEHHS K CBOEMY 3/I0POBBIO U IPUPOTHON CpeJie;

® OCBOEHMe CHCTeMbl 3HaHHUH, JieXKalllMX B OCHOBe XHWMHUECKOW COCTaBJSOIeH
eCTeCTBEHHO-HayYHON KapTWHbl Mupa: (QyHJaMeHTa/lbHbIX TIOHATHM, 3aKOHOB U
Teopuil XHWMHH, COBPEMEHHBIX IIpe/ICTaB/eHUI O CTPOEHWU BeIlleCTBAa Ha pa3HbIX
YPOBHSIX - aTOMHOM, MOHHO-MOJIEKYJ/IIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TePMOJIMHAMMUECKUX W KWUHETHUECKUX 3aKOHOMEPHOCTSIX TPOTEKaHWsSI XUMHUECKUX
peakiyii, 0 XUMHUUeCKOM PaBHOBECHH, PaCTBOPaX U JUCTIEPCHBIX CUCTeMax, 00 o0mmx
HayYHBIX TIPUHI[ATIAX XUMHUUECKOT0 TIPOM3BO/ICTRA;

e (dopmMupoBaHWe Yy OOydYaroOIIMXCS OCO3HAHHOTO TIOHMMaHWs BOCTPeOOBAHHOCTH
CHUCTeMHBIX XUMHUECKUX 3HaHWM [jisd OOBbsSICHEeHWsS K/IIOUeBbIX HAel U mpobjem
COBPEMEHHOW XWUMWH, [/s1 OObSICHEHWS W TIPOTHO3UPOBAHUS SIBJIEHUM, WIMEIOIIIX
eCTeCTBEeHHO-HayuHyl0 TIpPUPOJly; TPAaMOTHOTO pellleHWss TIpobjeM, CBSI3aHHBIX C



XUMHEH, T[POTrHO3MPOBaHUsl, aHalM3a U OLEHKHM C TIO3MLUM 3KOJOTrMYecKou
6e30MacHOCTH TIOC/Ie/ICTBUI OBITOBOM M MPOU3BOZCTBEHHOMN [IeITeTbHOCTH UeTIOBEKa,
CBSI3aHHOW C XWUMHUYECKUM TIPOM3BO/ICTBOM, WCIIO/b30BaHUEM U TepepaboTKoM
BeIL|eCTB;

yriay0/ieHre TIpe/ICTaBJIeHUH O Hay4YHbIX MeTOo/aX TI03HaHUS, HeoOXOJUMBIX st
nprobpeTeHusi YMEHUI OpHEHTUPOBATHCSI B MUPE Bell[eCTB U 00bsICHEHHST XUMUYeCKUX
sBJIeHUM, UMEIOLMX MeCTO B TpUPOZe, B TMPAKTUUECKOW [esSTeJIbHOCTA U
TOBCEJHeBHOM YKU3HU.

B rmulaHe peanu3aliiid TIEPBOOYEPEAHBIX BOCITUTATEbHBIX U PA3BUBAIOIIMX  (DYHKI[UI
11eJIOCTHOM CHCTEMbI CpeZiHero o0iero o6pa3oBaHMsl MPU M3YUEHUM TpeaMera «XHMHS» Ha
yriay0/IEHHOM YPOBHE 0CO0YIO aKTya/lbHOCTh IMPUOOPETAaroT TaKHe 1[e/I U 33/]auH, Kak:

BOCIIMTaHWe YOeXAEHHOCTH B T[103HABAeMOCTU SIBJIEHWUW TIDUPOJbI, YBaKeHUs K
TMpOLIeCCy TBOPYECTBa B 00/1ACTH TeOPeTHUeCKUX M TPUK/IAJHBIX HCCAeOBaHWA B
XUMUHY, (OPMUPOBaHHE MUPOBO33DEHHs, COOTBETCTBYIOLEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW;

pa3BUTHE MOTHBALMK K O0YYEeHWIO U TI03HAHHWIO, CTIOCOOHOCTeN K CAMOKOHTDOJIIO M
CaMOBOCITUTaHHWIO Ha OCHOBEe yCBOeHUs 00I1IeuesioBeueCKrX 1eHHOCTel;

pa3BUTHe TIO3HABaTe/NbHBIX WHTEPeCOB, HWHTEe/UIeKTyaJlbHBIX W  TBOPYECKHUX
criocobHoCcTel 00yuaromuxcsi, (OpMUpPOBaHHE y HUX CO3HATEJIbHOTO OTHOIIEHUs K
camM000pa30BaHUI0O ¥ HENMpPePLIBHOMY 00pa30BaHUIO KaK YCJIOBUIO  YCIIEIIHOU
npod)eCCMOHATBLHOM 1 OOLIeCTBEHHOU JeATe/lbHOCTH, OTBETCTBEHHOTO OTHOILEHUs K
CBOEMY 3/10POBbIO U MOTPeOHOCTH B 3/10POBOM 00pa3se >KU3HH;

dbopMUpoBaHie yMeHMM W HaBLIKOB Pa3yMHOrO TPHPOZOIIO/Ib30BaHUS, DPa3BUTHE
9KOJIOTUUECKOW  KY/IbTyphbl, TpuoOpeTeHHe  OMbITa  OOIECTBEHHO-TI0/Ie3HOU
5KO0JIOTUUEeCKOM [1esTelTbHOCTH.

OO11iee UMC/I0 YaCOB, TPEAYCMOTPEHHBIX [JIs1 W3yUYeHUS XWMWK Ha Yriay0JIeHHOM YpOBHe
cpeaHero obiero obpa3oBanus, coctaBiser 204 vacoe: B 10 kmacce — 102 vaca (3 vaca B
Hegento), B 11 knacce — 102 yaca (3 yaca B HeJiesnio).



COOEPXXAHUE OBYYEHUA
10 KJIIACC

OP'AHNYECKAA XUMUA

TeopeTnuecKuie OCHOBbI OpraHM4eCKOM XUMIM.

[lpenver ¥ 3HaueHWe OpraHWYeCKOW XWUMWHW, TIpeJiCTaBlieHHe O MHOroobpasuu
OpraHUYecKUX CoeJIMHeHUM.

ONeKTpOHHOe CTpOeHWe aToMa yrjepoja: OCHOBHOe U BO30Y)KAEHHOe COCTOSHUS.
BaneHTHble BO3MOKHOCTH aToMa yriepofia. XuMuyeckasl CBsi3b B OPraHUUeCKUX COeJUHEeHUSIX.
Tunbel TMOpUIU3aIMM AaTOMHBIX OpOuTasiel yriepozsa. MexaHu3Mbl 00pa30BaHUs KOBaJIeHTHOU
CBs13U (0OMEHHBIN M JOHOPHO-aKLIeNTOPHBIN). THITbI TIepeKphIBaHUS aTOMHBIX opOuTasel, o- u
n-cBsi3i. OjiMHapHasl, [ABOWHAasi W TpoMHas CBs3b. CrocoObl pa3pbiBa CBsizell B MOJIeKY/ax
opraHnueckux BeiectB. [loHsTHE 0 cBOOOJHOM pajiuKase, HyKaeoduse U 3eKTpoduse.

Teopusi CTpoeHUsi oOpraHWYecKUX coeAuHeHMd A.M. byrnepoBa U COBpeMeHHbIe
Tipe/iCTaB/IeHUs O CTPYKTYpe MoJieKysl. 3HaueHre TeOpUX CTPOEHHsI OPraHu4eCKUX COeIUHEeHHUH.
MornekynsipHble U CTPYKTYpHble (opmysbl. CTpPyKTypHble (OpPMYy/bl pa3/idyHbIX BUJOB:
pa3BépHyTas, COKpalléHHas, CKejeTHas. lV3omepus. Buzabl uH30MepuM: CTPYKTypHas,
MPOCTPAHCTBEHHAas. JJeKTPOHHble 3¢ GdeKTbl B MOJeKylaX OpraHUuueCKUx CoeAuHeHUi
(MHAYKTUBHBIA ¥ Me30MepHbIN 3 PeKThl).

[IpencraBneHue 0 KiaccudUKaLMi opraHiueckux BelrecTB. [ToHsiTHe 0 QYHKIMOHATBHOM
rpynne. 'omosiorusi. ['omonoruueckre psigpl. CuctemaTrueckass HOMEHK/IaTypa OpraHUYecKUX
coepuHenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OT/e/IbHBIX MPe/ICTaBUTeIeN.

OcobeHHocTH W KaacCH(UKAl[Usi ~ OpraHWYecKWx  peakuuil.  OKHUCIUTENHHO-
BOCCTAHOBHUTE/IbHbIE PeaKLIU B OpraHuueCcKoi XUMHHU.

OKcrepyUMeHTa/lbHble METO/Ibl U3yUeHUs BellleCTB W MX TpeBpallieHui: 03HaKOMJ/IeHue C
oOpasijaMy OpraHMYecKuX BelecTB M MaTeprajaMd Ha WX OCHOBE, OIBITHI 10 TIPEBPAILleHHIO
OpraHWYeCKWX BeIeCTB TpPU HarpeBaHuW (T/1aBjieHWe, OOyr/MBaHWe W TOpPEHHe),
KOHCTPYMPOBaHue Mo/iesieid MOJIeKy/l OpraHu4eCKuX BeleCTB.

YT1eBoOPO/BI.

Ankanbl. ['oMoioruueckuii psifi ankaHoB, obmiasi opmysia, HOMEHK/IaTypa U W30MepHsl.
DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHe MOJIEKY/ alKaHOB, SP -TMOPHIM3aLsl aTOMHBIX
opbutaneli yrieposa, 0-CBs3b. @U3NUECKHe CBOMCTBA a/IKaHOB.

XYMUUeCKre CBOMCTBA a/JIKaHOB: PeaklW 3aMellleHusi, U30MepU3allviy, JerupupoBaHus,
LMK/IM3alMy, THWpOJM3a, KpeKuHra, ropeHus. [lpeacraBieHMe 0 MexaHW3Me peakLUd
Pa/IMKaJbHOTO 3aMellleHus].

Haxoxxaenue B pupoge. CriocoObI TI0/TydeHust U IPUMeHeHHe alkKaHOoB.

Lluknoankanel. O61jasi popmysia, HOMeHK/IaTypa U u3omepusi. OcoO€HHOCTU CTPOeHUst U
XUMHUECKUX CBOUCTB MasbiX (LMK/IOMpONaH, IUK/I00yTaH) ¥ OOBIYHBIX (LJUK/IOTIEeHTaH,
L[UKJIOTeKCaH) [UK/I0aTKaHOB. CriocoObI MosTyueHHst ¥ IpUMeHeHre [UK/I0a/TKaHOB.

Ankenbl. ['omonoruueckuii psifi ankeHoB, obiias popMysa, HOMEeHK/IAaTypa. DJIeKTPOHHOe
M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKY/ alKeHOB, SP’-TMOPUAM3ALMs aTOMHBIX OpOuTanei
yrjiepojia, o- U m-cBsisu. CTPyKTypHasi U reoMeTprueckas (L[UC-TpaHC-) u3oMepusi. Pusnueckue
CBOMCTBa anKeHOB. XUMHUUeCKHe CBOWMCTBA: peakluu TpPUCOeAVHEHUs, 3aMellleHds B O-
TOJIOKeHWe TpU [JIBOMHOW CBSi3W, TOJIMMepU3aliuu U OKucseHus. [lpaBuno MapKOBHHKOBa.
KauecTBeHHBIE peakIMM Ha ABOWHYIO CBsi3b. CIIOCOOBI IMOMyYeHUs ¥ TIPUMeHeHre alIkeHOB.



Ankaguenel.  Knaccuduvkaimss — ankaZgueHOB — (COMPsDKEHHBbIE,  W30JIMPOBAHHBIE,
KyMy/HpoBaHHbIe). OCOOEHHOCTU  3/IEKTPOHHOTO CTPOEHMS W XUMHUECKUX CBOWCTB
COTPSDKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenuve. [losvMmepusanusi COIPSUKEHHBIX [HEHOB.
Crioco6blI 1osiyueHUst ¥ TIPUMeHeHe aka/ilieHoB.

Ankunbl. 'oMonornueckuii psifi ankvHOB, o01jasi (hopMy/a, HOMEHK/IaTypa U U30MepUs.
ONeKTpOHHOe W TIPOCTPAHCTBEHHOE CTPOEHHEe MOJIEKYJT aJIKUHOB, SP-TMOPUIU3aIsl aTOMHBIX
opbutaneii yriepoga. Pusnueckrie CBOWCTBA aJKWHOB. XWMHUYECKHe CBOWCTBA: peaKL[UH
NpUCOeUHEHNs], AUMepu3ald U TpUMepu3alyu, OKUcaeHus. KUc/ioTHble CBOMCTBa aJKWHOB,
MMeIMX KOHLIEBYIO TPOMHYIO CBsi3b. KauecTBeHHble peakLMd Ha TPOWHYIO CBsi3b. CriocoObl
TIO/TyueHusl ¥ TIPUMeHeHre aJIKUHOB.

Apomarnueckue yrieBogopoAb! (apeHsl). ['oMosioruueckuii psifi apeHoB, ob1jast popmyria,
HOMEHK/IaTypa U h30Mepusi. DIeKTPOHHOe U MPOCTPAHCTBEHHOe CTPOeHHe MOJieKy/bl OeH30a.
du3nueckue CBOWCTBA apeHOB. XUMHUeCKHe CBOMCTBa OeH30/ia U ero roMOJIOTOB: peakLUd
3amelrieHus1 B O€H30/IbHOM KOJblle W YIIeBOJOPOAHOM pafivKase, peaklUu TNPUCOeJUHEHUs],
OKHCJIeHHe ToMOosIoroB OeH3osia. [IpezcraBsieHre 00 OpHEHTHPYIOIEM /IeHCTBUM 3aMeCTUTe el
B 0eH30/IbHOM KOJIbLle Ha MpUMepe aJKWIbHBIX pPaIuKaioB, KapOOKCUIBHOM, TUPOKCHUILHOM,
aMMHO- W HUTPOTPYIIbI, aTOMOB ranoreHoB. OcoOeHHOCTH XWMHUYeCKHUX CBOWCTB CTHUPOJA.
[Momamepusaruss  ctuposia.  CriocoObl  TOJlydyeHWss W TIPUMEHEHWe  apoOMaTUYeCcKHX
yT7IeBOZ0OPO/IOB.

[Mpupoansiii ra3. IlonyTtHble HedTsHbIe ra3bl. HedTh U eé mpoucxoxzaeHre. KameHHbIN
yrojiib U TIPOAYKTHI ero mepepabotku. CriocoObl TiepepaboTKd He(hTH: TeperoHka, KpeKWHT
(TepMUYECKHH, KaTaTUTHUECKUH), pUPOPMUHT, TUpoin3. [IpoayKTel mepepaboTku HedTH, UX
TIpUMEeHEeHHe B TIPOMBIIIJIEHHOCTH U B OBITY.

['eHeTryeckasi CBSI3b MeXXAY pa3/IMUHbIMU KJlaCCaMU YTJIeBOJOPOZOB.

ONEeKTPOHHOe CTPOeHWe TraloreHNpPOU3BOHBIX YIreBOJOpoA0B. Peakijuu 3amellleHust
rajioreHa Ha THAPOKCOTPYIINy, HUTPOTPYIIY, LIMAHOTPYIIY, aMUHOTpyriy. [leiicTBue Ha
rajoreHrnpor3Bo/iHble  BOJAHOTO M CIIMPTOBOIO  pacTBopa 1iénoud. B3aumogeiicTBue
JUrajoreHaskKaHOB C MarHheM M LMHKOM. [IoHsITWe O MeTa/n00praHuyecKuX COeJUHEeHUSsIX.
Vcrnonb3oBaHWe TaJOTeHTPOU3BOJHBIX YI/IEBOZOPOAOB B OBITY, TeXHWKe W TIPU CHUHTE3e
OpraHUueCcKHX BeIecTB.

OKcriepuMeHTa/lbHbIe MeTOZbl HW3Y4eHUsl BeIeCTB UM WX TIpeBpallleHui: u3yueHue
(ur3nueckKUx  CBOWMCTB  YIJIeBOAOPOJOB  (pacTBOPMMOCTb),  KAaueCTBEHHBIX  peaklui
YT7IEBOAOPOZOB Pa3UUHbIX K1accoB (obecrBeurBaHMe OPOMHOM WM MOJHOW BOJIbI, pacTBOpa
TepMaHraHaTa Kajusi, B3alMMOJENCTBUe aljeTWieHa C aMMHAuHbIM pPAcTBOPOM OKCH[a
cepebpa(l)), kauecTBeHHOe OOHapy)kKeHHe YriepoZa W BOJOpPOJa B OPraHMYECKUX BeIeCTBax,
ToJiyueHre STUJieHa U U3yueHue ero CBOMCTB, O3HaKOMJieHHe C Kosuiekuusmu «HedTb» u
«¥Yromb», € oOpa3ljaMM TIIaCTMAcC, Kay4yKOB U DEe3WHbI, MOJe/UPOBaHhe MOJIeKY/I
YT7IeBOAOPO/IOB U ra/IoreHIPOU3BOHBIX YT/I€BO/I0OPO/IOB.

Kucnopoacopepskaiye opraHuyeckie CoeJuHeHNs.

[MpenenbHbie ofHOaTOMHbIe COUPThl. CTpoeHHe MoJieKysn (Ha TpUMepe MeTaHo/a U
sTaHosa). ['omonoruueckuit psiz, obiras popmysia, u3oMepusi, HOMEHK/IaTypa W KIaCCU(PUKaLIYS.
dusnyeckre CBOWMCTBA TMpeJe/IbHbIX OAHOATOMHBIX CIHMPTOB. BOAOpOAHBIE CBA3M MEXAY
MOJIEKY/laMA  CITUPTOB. XUMHUYECKWe CBOWCTBA: peaklUM 3aMelleHus, JerujpaTariui,
OKHCJIeHHs], B3aUMO/IeHCTBUE C OPraHUYeCKMMU U HeopraHuuecKMMHy Kuciotamu. KauectBeHHast
peakiusi Ha OAHOATOMHbIe CIUPTHI. [lelicTBHMe 3TaHO/Ia U MeTaHO/Ia Ha OpPraHM3M 4YesioBeKa.
Crioco6bl ToJ/TyueHust ¥ IpUMeHeHHe 0JJHOAaTOMHBIX CITUPTOB.



[Tpoctbie 3¢upbl, HOMeHKIaTypa U u3omepusi. OcobeHHOCTH (HU3NYeCKUX U XUMAYeCKUX
CBOMCTB.

MHoOroatomMHble CHUAPTbI — STUIEHIJIMKOAb W T[/ULepUH. Pusnueckrue M XUMUUECKUe
CBOMCTBA: peakLMy 3aMellleHHrs], B3aUMOJENCTBHe C OpraHM4eCKUMM W HeOpraHhyecKuMU
KHUC/I0TaMH, KaueCcTBeHHasi peaki[ysi HA MHOroaTOMHbIe cUpThl. [IpeacTaBieHre 0 MexaHU3Me
peakiyii HyK/1eo(UIbHOTO 3ameltieHus. [leiicTBHe Ha opraHu3M uesoBeka. CriocoObl MoyueHust
Y NPUMEeHeHre MHOT0aTOMHBIX CITUPTOB.

®enos. CTpoeHHe MOJIEKY/Ibl, B3aMMHOe BJIUSTHUE THAPOKCOTPYIITBI U OEH30/IbHOTO sifipa.
dusnueckre cBoucTBa (heHoma. OCOOEHHOCTH XMMHUECKUX CBONCTB (eHoma. KauecTBeHHBIe
peakiiii Ha (eHos. TokcuuHOCTh (eHosa. CriocoObl MOyueHUss W TIpUMeHeHue QeHoa.
®eHondopManbaeruHas cMoa.

KapboHunbHbIE COeWHEHWS — aJbJeruibl U KeTOHbl. JJIeKTPOHHOe CTpOeHHe
KapOOHUIBHOM rpymrbl. ['oMonoruueckue psiibl albJeruioB U KeTOHOB, o0imias ¢opmya,
n30oMepuss M HOMeHKatypa. ®dusrueckve CBOMCTBA ajbJerMAOB M KETOHOB. XUMHUYECKHe
CBOMCTBA a/bJIeTUJOB W KETOHOB: peakUuyd mnpucoefuHeHus. OKucieHWe anbAeru/oB,
KaueCcTBeHHbIE peakMM Ha anbjerujpl. CriocoObl TOMy4YeHUs] U TIpUMeHeHUe ajibAeru/ioB U
KEeTOHOB.

O/JHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS] MOJIEKYIT
KapOOHOBBIX KHC/JIOT. V30Mepusi U HOMeHK/IaTypa. ®PuU3nuecKde CBOWCTBA OJHOOCHOBHBIX
Tipe/ie/TbHBIX KapOOHOBBIX KHCJIOT. BoJopojHBIe CBS3M MeXAYy MOJIeKylaMu KapOOHOBBIX
KUCO0T. XMMHUYeCKHe CBOWCTBA: KUC/IOTHbIE CBOWMCTBA, peakiusi 3TeprudUKaliM, peakiuu C
y4acTHeM YTJIeBOIOPOJHOrO paaukaaa. OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUC/IOTHI. [loHSATHE
0 TIPOU3BO/IHBIX KAapOOHOBBIX KUC/IOT — CJIOXKHBIX 3dupax. MHoroobpasue KapOOHOBBIX KHC/IOT.
OcobeHHOCTH CBOWMCTB HeTpeZie/bHBIX U apOMaTHUeCKHUX KapOOHOBBIX KUC/IOT, AUKapOOHOBBIX
KUC/IOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeicTaBUTeNM BBICIIUX KapOOHOBBIX KHC/IOT:
CTeapyHOBasi, TAJbMUTHUHOBAs, OJIEMHOBAs], /IHHO/IEBAS, JIHHOJIEHOBAS KUCIOThL CriocoObl
TI0/JTyYeHHUsI U PUMeHeHHe KapOOHOBBIX KHUCIIOT.

Cnoxsble 3¢upel. ['oMmosoruueckuii psizi, obijas hopmysna, ©3oMepust 1 HOMEHK/aTypa.
dusnueckre U XMMHAYeCKHe CBOKWCTBA: TH/IPOJIM3 B KUC/IOU U L[eJIOUHOM Cpejie.

Kupsel. CTpoeHue, ¢u3nueckue U XMMHAUYECKUe CBOWMCTBA JKHUPOB: THW/IPOJIM3 B KUCIOW U
11esiouHo cpefe. OCOOeHHOCTH CBOMCTB JKHUPOB, COJIEPIKAIIIMX OCTAaTKU Helpee/bHbIX KUPHBIX
KUCJI0T. JKUphI B Ipupoje.

MBbl/1a KaK CO/M BBICIIMX KapGOHOBBIX KHC/IOT, UX MOIOLI|ee /IeHCTBHe.

OO1iass  XapakTepUCTHKa YI/ieBoJoB. Kaccudukarys yrineBosoB (MOHO-, AW- U
nosmMcaxapuzibl). MoHocaxapu/ibl: T/IFOKO3a, (pyKTO3a, rajgakro3a, pubo3a, [ge30Kcuprbo3a.
dusnueckre CBOMCTBA M HaxoxJeHuWe B rmpupoge. dorocuHTe3. XHWMHUYeCKHMe CBOWCTBA
[JIIOKO3bl: peaklMd C ydacTheM CIUPTOBbIX W  ajbJeruAHON TIpynn, CIOUPTOBOe U
MOJIOUHOKHC/Ioe OpokeHue. [IpuMeHeHMe TJIFOKO3bl, €€ 3HaueHWe B >KHU3HeesTelbHOCTU
opraHusMma. /[lucaxapujpl: caxapo3a, MajabTO3a M JakTo3a. BoccraHaBiauBaroue U
HEBOCCTaHaB/IMBaILMe Aucaxapujbl. ['maponu3 aucaxapyjoB. HaxokgeHue B Tipupoze U
nipumeHeHue. [lomvcaxapypl: Kpaxmas, TJIMKOTeH U 1esuitosio3a. CTpoeHHe MaKpOMOJIeKYI
Kpaxmasa, TJMKOreHa U Le/ulto/o3pl. Pu3nueckrWe CBOMCTBA KpaxMana M LeJJTH/IO03bI.
XyMUUeCcKre CBOMCTBA KpaxMmaja: TM/IpOJii3, KaueCTBeHHasi peaklUsi C MO0M. XUMHUYecKue
CBOWCTBA 1[eJI/TF0JIO3bI: THPOJIN3, TIOyuYeHre 3(PUpoB 11e/UTt0/103bl. [ToHsATHe 00 MCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, aLleTaTHbIM IIEJIK).



OKCIlepuMeHTa/IbHble METO/bl M3y4YeHUs] BelecTB M KX IpeBpallleHUii: pacTBOPUMOCTb
pas/IMuHBIX CIIUPTOB B BOJE, B3aUMOJEMCTBME 3TaHO/a C HaTpUeM, OKHUC/IeHHe 3THUI0BOTO
CrupTa B ajb/eru/i Ha pacKaJléHHOM MeJHOW TIPOBOJIOKe, OKHC/IeHWe STHU/IOBOrO CIMpTa
JUXPOMATOM Kausi (BO3MOKHO MCITI0/Ib30BaHKeE BUeOMaTeprasoB), KaueCTBeHHbIe DeakluU Ha
anbaerubl (¢ ruapokcuaom auammuHcepebpa(l) u rugpokcugom Meau(1l)), peakius riaureprHa
c ruapokcugoM Meu(1l), xumuueckre CBOKMCTBA paCTBOpa YKCYCHOM KUC/IOThI, B3aUMO/ZEMCTBUE
pacTtBopa I/TIOKO3bl € rugpokcugoM Meu(1l), B3aumopelicTBre Kpaxmasna C UOJOM, pelleHue
JKCTIepUMeHTabHbIX 3a7iau 110 TeMaM «CrupThl U GeHosbl», «KapboHoBbIe KUCIOThL. CIi0)KHBIE
3(1)I/Ipb1».

As3oTcopepxaiie opraHu4yecKye CoeJMHeHNs.

AMHHBI — oOpraHudeckue TIPpOU3BOJAHbIE aMMMaka. Kraccudukaiusi aMHHOB:
anidarrueckrie U apoMaTUuecKue; repBUYHbIe, BTODUUHbIE U TpeTUuHble. CTPOeHue MOJIeKYI,
ob1fasi hopMysia, U30Mepusi, HOMEHK/IaTypa U (pu3nuueckre CBOMCTBA. XHUMHYECKOe CBOMCTBa
anudaTruecKMx aMHUHOB: OCHOBHBbIE CBOWMCTBA, aJKWIMPOBaHUe, B3aUMOZeEMCTBUe TepPBUUHBIX
aMHHOB C a30THUCTOM KUCA0TOU. COMM aIKUIaMMOHUS.

AHWIUH — TIpeICTaBUTE/Tb aMUHOB apoOMaTuyeckoro psifza. CTpoeHue aHWIMHA. B3aumHoe
B/IMsSIHYE TPYII aTOMOB B MoJjiekyse aHuinHa. OCoO€HHOCTH XMMUUYECKHX CBOWCTB aHU/IMHA.
KauecTBeHHble peakiud Ha aHWIMH. CrocoObl TIOMyYeHUS] U TPUMeHeHHe airuhaTHUeCKUX
amMuHOB. [ToyueHre aHW/IMHA U3 HUTPOOEH30/1a.

AmuHokucnotel. HomeHknatypa U usoMepus. OrtgesbHble  IIpeACTaBUTeNM  O-
aMUHOKUCJIOT: TJIMLIMH, anaHuH. Pu3nueckre CBOMCTBA aMUHOKHUC/IOT. XHMMHUYeCKHe CBOMCTBa
aMUHOKHUC/IOT KakK aM(OTepHbIX OpraHUYecKUX COeAUHEeHUM, peakiusi T0JMKOHZeHCalluH,
oOpa3oBaHue MENTHIHON CBsi3U. buosornueckoe 3HaueHWe aMUHOKHUCIOT. CUHTe3 U THUAPO/IU3
TenTU/0B.

benkyu kak mnpupojHble mosuMmepbl. [lepBrUYHasi, BTOpUYHAasi U TpPeTUUHasi CTPYKTypa
OenkoB. XuMHuecKre CBOMCTBa O€/IKOB: TM/IPO/IM3, /eHaTypalLus, KaueCTBEeHHbIe peakIuyd Ha
Genku.

OKCIliepuMeHTa/lbHble MeTO/Ibl M3yueHUsl BellecTB W WX IIpeBpallleHUil: pacTBOpeHue
0enkoB B BOJie, [leHAaTypalysi OeJKOB TPY HarpeBaHWU, IIBETHbIe peakiMy Ha Oesiku, pellieHre
SKCIIepUMEHTaIbHBbIX 33lau M0 TeMaM «A30TCO/ep)Kalljie OpraHhuyecKde COeJUHEeHUs» U
«PacriosHaBaHve OpraHUueCcKrX CoeZJMHeHU».

BrICcOKOMOeKy/IpHbIe CoeIMHeHMs.

OCHOBHbIE TIOHSTUSI XUMUU BBICOKOMOJIEKY/SIPDHBIX COeAUHEHU: MOHOMEp, TMOJUMep,
CTPYKTYpHOe 3BeHO, CTeleHb IOJIMMepu3aliuM, CpefHssl MoJsieKy/sipHas Macca. OCHOBHbIe
METO/bl CHHTEe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUM — IT0JIMMepU3aLis U MOJIMKOH/eHCaLys.

[TonvmepHbie MaTepHuasbl. [TnactMaccel (monusTueH, TIOJIUTIPOTIUJIEH,
TIOJIMBUHUJIXJIOPU/, TMOJIUCTUPOII, MOJIMMeTU/IMeTaKpu/ar, TIOJTMKapOOHATHI,
nosMaTUIeHTepedTanaT). Y TUaM3auys 1 rnepepaboTka raacTUKa.

OnacTtoMepbl: HaTypaJbHbIM KayuyK, CHHTeTUYeCcKHMe Kayuykud (OyTaZueHOBbIH,
XJIOPOIIPEHOBBIN, M30IIPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

BosnokHa: HaTypasbHbIe (X/IOMOK, LIepCTh, LIEK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOe
BOJIOKHO), CHHTeTHYecKHe (KarpoH U JiaBCaH).

[Tonvmepsl  crielyanbHOrO — Ha3HaueHus  (TepyioH, KeBjap, SJ€KTPOINPOBOJSIIME
T0JTUMephI, Oropa3ssaraemMble IOJIMMEpHI).



OKCIlepuMeHTa/IbHble METO/bl U3yUeHHsl BEILeCTB M WX TpeBpalljeHUI: 03HaKOM/IEHUe C
oOpasijaMd TPUPOAHBIX U HWCKYCCTBEHHBIX BOJIOKOH, TIJIACTMAcC, Kay4yKOB, peIIeHue
9KCIepUMeHTa/IbHBIX 3a/iau 1o TeMe «Pacro3HaBaHue M1aCTMacC v BOJIOKOH».

PacuéTHble 3agaun.

HaxoxxaeHre MoeKy/sipHOM (pOpMY/ibl OPraHUYeCcKoro COeJUHEHUsI TI0 MaCCOBBIM J0JIsIM
3/IeMEHTOB, BXOJSILMX B €ro COCTaB, HaXOXK[eHHWe MOJIeKY/SpPHOI (opMy/ibl OpraHW4YecKoro
coeariHeHus1 Mo Macce (00BEMY) TIPOAYKTOB CropaHusi, 1O KOJMYECTBY BeljecTBa (Macce,
00BEMY) MPOAYKTOB peakLu W/WIH UCXOJHBIX Bel[eCTB, YCTaHOBJ/IEHHe CTPYKTYPHOUM (hopMYJIbl
OpPraHWYecKoro Bell[eCTBAa Ha OCHOBE ero XMMHUeCKHWX CBOMCTB WM CIIOCOOOB TOMy4eHHs,
orpejiesieHue JJ0JIM BbIXO/a TIPO/IYKTa peakLiuy OT TeOpeTHYeCKd BO3MOXKHOTO.

MexxnipeiMeTHbIe CBS3U.

Peanuzanusi MeXXnpeJMeTHbIX CBsi3el NpU U3yueHUU opraHuuveckod xumuu B 10 kiacce
OCYILL[eCTBJISIETCS Uepe3 MCIO/b30BaHHe KaK OOL[UX eCTeCTBeHHO-Hay4YHbIX TIOHSTUM, TakK U
TIOHSITUM, TIPUHSATHIX B OT/Ie/TbHBIX MpeJMeTaX eCTeCTBeHHO-HayYHOro I[UKJIa.

OO1e ecTeCTBEHHO-HayUHble TIOHSITHS: SIBJIEHHWE, HayuHbld (DakT, TMIoTe3a, Teopus,
3aKOH, aHa/k3, CHUHTe3, KiaccuduKaiys, HabarofeHue, W3MepeHUe, SKCIIepUMEeHT, MO/Iesb,
MoO/leTMpOBaHue.

dusvKa: Marepusi, aTroM, 3/eKTPOH, TPOTOH, HEUTPOH, MOjeKyaa, SHepreThuuecKuii
yYpPOB€Hb, BeIeCTBO, Telo, 00BbEM, arperaTHoe COCTOSIHWE BeIleCTBa, (U3NUecKre BeTWYMHbI,
e/IMHULIbI U3MEePEeHHs1, CKOPOCTb, SHEPrusi, Macca.

Buonorusi: KjieTka, opraHvsM, 3KocucTteMa, 6uocdepa, MeTabo/M3M, HaCIeJCTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPO(HBIA THI MUTaHUsA, OpoXkeHUe, (HOTOCHHTE3, [IbIXaHHWe, Oenku,
YT7IeBO/IbI, )KUPbI, HYK/IeMHOBbIE KUCIOThI, (hePMEHTHI.

['eorpacusi: nosie3Hble UCKOMaeMble, TOTI/IMBO.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI paljMOHAILHOTO MTMTaHUS, MOIOLL[e CPe/ICTBa,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPT'TAHNYECKASA XMUA

TeopeTHyeckrie OCHOBBI XUMUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUUYeCKU seMeHT. M3oTombl. CTpoeHUe 3/1eKTPOHHBIX
000/10uEK aTOMOB, KBAHTOBBIE UMC/A. JHEPreTUYeCKHe YPOBHU U TIOAYPOBHH. ATOMHbIE
opburtamu. Knaccubukanuss XMMAYeCKUX 37eMeHTOoB (s-, p-, d-, f-anmemenTsi). Pacnipeznenenue
3JIEKTPOHOB TI0 aTOMHBIM OpOWTansIM. OJIeKTPOHHBbIE KOH(WUIypallud aTOMOB 3/IEMEHTOB
TIepBOr0—4eTBEPTOr0 TEPHOJIOB B OCHOBHOM U BO30Y)KIEHHOM COCTOSIHUM, 3JIEKTPOHHbIE
KOH(Urypaliuy MOHOB. DJIeKTPOOTPULIATE/IbHOCTb.

[Tepnopnuecknii 3akoH u Ileproguueckas cucremMa XMMHYeCKuX 371eMeHToB [I.U.
MenpeneeBa. CBsi3b MNepUOAMYECKOT0 3akKOHa M [lepuoanueckod CHUCTEMbI XUMUYECKUX
3/IeMEHTOB C COBPEMEHHOM Teopuell CTpOeHHUsI aTOMOB. 3aKOHOMEPHOCTH W3MeHeHUs CBOMCTB
XUMHUUECKUX 2/IEMEHTOB U 00pa3yeMbIX MMM IPOCTBIX M CJOKHBIX BEIeCTB TI0 TPYIaM M
repuoziaM. 3HaueHue nepruoauueckoro 3akona /I.11. Menzeneesa.

XvMHueckasi CBsisb. BHU/IbI XMMHWUECKOW CBA3U: KOBa/leHTHasi, UOHHAsl, MeTas/ulhuecKasl.
MexaHu3mbl 00pa30BaHUsI KOBaJIEHTHOUM CBSI3U: OOMEHHBIA U JOHOPHO-aKI[eMTOPHBIA. JHEprus
Y JiyiiHa CBs3U. [10/IsipHOCTD, HArpaB/AeHHOCTh U HAChIILIaeMOCTb KOBa/IeHTHOM CBsi3u. KpaTHble
cBa3u. BogopoaHas cBsizb. MeXMOneKyIsipHble B3auMO/IelCTBUS.



BaneHTHOCTP W BajieHTHbIe BO3MOKHOCTU aTOMOB. CBfI3b 3/1€KTPOHHOM CTPYKTYPbI
MOJIEKY/T C UX TeOMEeTPUYeCKMM CTpOoeHueM (Ha TpuMepe COeJMHEeHWM 3JIeMeHTOB BTOPOIO
reproza).

[IpencraBneHe O KOMIUIEKCHBIX —coefuHeHMsIX. (CoCTaB KOMIUIEKCHOIO  MOHa:
KOMIIeKcoobpa3oBaresib, JIMTaHAbL. 3HaueHWe KOMIUIEKCHBIX coeAnHeHui. [loHsiTe O
KOOPAUHALMOHHOW XUMHUHU.

BelllectBa MO/IEKY/SIDHOTO U HEMOJIEKY/SIDHOTO CTPOeHMsl. TUmbl KPUCTa/L/TMYeCKUX
pelIéToK (CTPYKTYp) M CBOMCTBA Bell[eCTB.

[TonsiTve 0 AucriepcHbIX cucTeMax. VicTvHHBIe pacTBOpLL. [IpejcTaBieHre 0 KOIOUAHBIX
pactBopax. CriocoObl BBIPDO)KEHHsI KOHI[€HTpAaIlud PAacTBOPOB: MacCOBasi [0/l BellecTBa B
pacTBope, MoJispHasg ~ KOHLleHTpauusi. HaceblljeHHble Y HeHaCbIleHHble  PacTBOPBI,
pacTtBopuMOCTb. Kpucranioruparsl.

Knaccudukaiyss ¥ HOMeHK/IaTypa HeOpraHWuecKWx BellecTB. TpuUBHa/bHble Ha3BaHUS
OT/leJIbHBIX MpeJCTaBUTe/Iel HeOPraHMYeCKrX BeleCTB.

Krnaccudukaiiys XuMUUeCKUX peakliiii B HeOpraHu4eCckoi ¥ OpraHuueckoi XUMUu. 3aKoH
COXpaHeHHsI MacChl BeLeCTB; 3aKOH COXPaHEeHWsl W TMpeBpalljeHusl SHepruu IMpyu XUMHUUYECKUX
peakiusix. TernnoBble 3 PeKTbl XUMUUECKUX peakluuid. TepMoXuMuueckre ypaBHEHHUSI.

CKOpOCTb XUMHUUeCKOW peaklvu, eé 3aBUCHMOCTb OT Pa3/InuHbIX ()akToOpoB. ['oMoreHHbIe
Y reTeporeHHble peakliuu. KaTanus u Kataam3aTopsl.

OOpatumble W  HeoOpaTHMble peaklid. XHMHUeCKoe paBHoOBecre. KoHcTaHTa
XMMHYECKOro paBHOBecHs. DakTOphbl, BIMSIOLIME Ha T0JIO)KeHHWe XWMUUYeCKOr0 paBHOBECHS:
TeMIlepaTypa, [laBjieHhe U KOHLIEHTpal[My BelleCTB, yyaCTBYIOLIMX B peakuuu. [Ipunumn Jle
[TaTense.

Onektpomutuyeckass aucconmanusi. CubHble U (y1abble  37eKTposuThl.  CTerneHb
auccouranuu. CpeJja BOAHBIX pacTBOPOB: KWC/IOTHAasi, HeWTpasibHasi, lienovyHas. BomopoaHbii
noka3aresis (pH) pactBopa. 'naponmu3 coneld. Peakiiu noHHOTO 0OMeHa.

OKUC/IUTETbHO-BOCCTAHOBUTE/IbHbIE  peakiud. CrereHb OKuC/AeHUs. OKUCIUTeTb WU
BOCCTaHOBUTe/b. [Ipoliecchl OKUC/IEHHSI M BOCCTaHOBJeHUsl. BakHelllne OKWUCIUTENU U
BOCCTAHOBUTEMU. MeTo| 3/1IeKTPOHHOTO OaaHca. DIeKTPOJIM3 PACTBOPOB U PaCIlylaBOB BeIIeCTB.

OKcrepyUMeHTalbHble METO/bl M3yUeHUs] BellleCTB W MX TIpeBpallleHUi: pa3/ioKeHue
MepoKCUIa BOZOPOJA B TIPUCYTCTBUM KaTaJu3aTropa, MOJENU KPUCTA/IMYECKUX PeLIETOK,
MpoOBeZieHHe peaklWii HMOHHOTO OOMeHa, Orpejie/ieHHe Cpelbl pacTBOPOB C TIOMOII[bIO
VH/JUKAaTOPOB, U3yueHue BJIMSIHUSL Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHYECKOW peaklyd U
M0JI0YKEHVEe XUMUUYEeCKOT0 PaBHOBECHSI.

Heopranuueckass xumusl.

[Tonoxxenve HemeTa/ioB B [lepuoanueckor cucTeMe XUMHYECKHUX 3yieMeHTOB [I.U.
MeHjiesleeBa ¥ OCOOEHHOCTM CTPOeHHsI WX aToMOB. Pu3nyeckue CBOWCTBA HEMETaJI/IOB.
Annotponusi HeMeTasioB (Ha mpUMepe KMC/I0po/ia, cepbl, hocdopa u yriiepoa).

Bopgopoga. TlonyueHnue, gusnueckre U XUMHUUeCKHe CBOMCTBA: peakl[yd C MeTa/UlaMu U
HeMeTaJl/laMH, BOCCTaHOBUTeJIbHbIE CBOMCTBA. ['uaprbl. TOMIMBHBIE 3/1EMEHTHI.

[anorensl. HaxoxeHre B MPUPO/E, CIIOCOOBI TOMy4eHusi, GU3NUeCKre U XUMHUUECKHe
cBoiicTBa. ['ajmoreHoBozoposbl. BaxkHelilve Kuc1opocojepsKalie COeJUHeHMUs] rajloreHoB.
JlabopaTopHbie ¥ MPOMBIIIIEHHBIE CITOCOOBI MOTyYeHUs rajnoreHoB. [IpuMeHeHWe rajoreHoB U
UX COeIMHeHUM.



Kucnopos, o30H. JlabopaTopHble M TIPOMBIIIJIEHHbIE CMOCOOBI TIOJyYeHUsT KHUCIO0pPO/a.
dusnueckue M XMMHUUYECKWe CBOMCTBAa W TIpUMEHeHHe Kucaopoja M o030Ha. OKcugbpl U
TEePOKCH/BI.

Cepa. HaxozaeHue B Tpupojie, Crocobbl TmonyueHus, ¢GU3NUYeCKhe W XUMHUUECKue
cBorictBa. CepoBosiopo/i, cynbbugsl. Okcup cepbi(IV), okcug cepoi(VI). CepHucTas U cepHasi
KUCOTBI U WX comd. OCOOEHHOCTH CBOWCTB CEpHOW KHC/IOTHL [IpuMeHeHue cepel U eé
CcoeIMHEeHUH.

A3oT. HaxoxieHue B TIpuUpOfe, CIOCOObI mMomydeHus, (u3nueckue U XUMUYECKHe
cBoiicTBa. AMMUAK, HUTpUZbL. OKCHAbl a3oTa. A30TUCTasi W a30THasi KUCAOTbI U UX COJIH.
OcCoOeHHOCTH CBOMCTB a30THOW KUC/IOTHI. [IpuMeHeHMe a30Ta U €ro COeIMHEHWH. A30THbIE
yno0peHusl.

docdop. HaxoxgeHre B TpUpoje, CIIOCOObI MOMydeHusi, (U3MUecKhe U XUMHUeCKHe
cBoiictBa. Pochuasl u dochun. Okcugwsl (ochopa, ¢ocopHas Kuciora U e€ COJM.
[Tpumenenue dochopa u ero coerHeHn. PochopHbIe yI00peHwUs.

Yriepos, HaxokgeHWe B TpUpoJe. AJIOTPOINHbIe MoauduKaiuu. dusnueckue u
XUMUYEeCKre CBOMCTBA TIPOCTBIX BelllecTB, oOpa3oBaHHBIX yryieposoM. Oxcup yriaepoza(ll),
okcuy, yrnepoga(IV), yronbHas KucjioTa U e€ COMA. AKTHBHPOBaHHBIN YyTrojib, aicOPOLIUS.
dynnepenpl, rpadeH, yriepoAHble HAHOTPYOKW. IIpuMeHeHHWe TIPOCTBIX  BEIECTB,
00pa30BaHHBIX yI/IEPOJIOM, U €ro COeAVHEeHUH.

Kpemuuii. HaxoxxgeHre B TIpUpofe, CriocobObl monydeHus, ¢u3nyeckre U XUMHUUECKHe
cBorictBa. Okcup kpemHusi(IV), KpeMHUeBasi KMC/IOTa, CUIMKAThI. [IpriMeHeHre KpeMHUsS U ero
coesuHeHui. CTeKI0, ero rnosyvyeHye, BUZbl CTeKa.

[MTono>keHre MetaioB B [leproguueckoii crcTeMe XUMHUECKUX 31eMeHToB. OcobeHHOCTH
CTPOEHHSsI 3/IeKTPOHHBIX 000/104eK aTOMOB MeTaioB. Obiye Gu3nueckue CBOWCTBA MeTaJI/IOB.
[TpumMeHeHUe MeTasIOB B OBITY U TexHUKe. CIi/IaBbl METaJI/IOB.

ONeKTPOXUMUUECKUHM Psif, HarpsbkeHWH MeTauioB. OOIque criocoObl  MOTyueHHs
MeTasUIOB: THAPOMeTa/Typrusi, MUPOMeTa/UTyprusi, 3jieKTpomMeTasyprus. [ToHsATHe 0 KOppo3ur
MeTasuioB. Crioco0bl 3alyThl OT KOPPO3KH.

OO61iast xapakTepucThKa MeTa/uioB IA-rpymmbl [lepuoguueckol CHUCTEMbI XMUMHAYECKUX
snemMeHTOB. HaTpuil 1 Kanuii: niosyyeHue, (yU3nMyeckre U XUMUYeCKre CBOWCTBA, NPUMeHeHUe
TIPOCTHIX BEIeCTB U UX COeAUHEHUH.

O6miast xapakrepuctuka meta/uioB ITA-rpynmbl [Teprogudeckoil CUCTEMBI XUMHUYeCKUX
3/7IeMeHTOB. MarHuii W KaJbLiUid: TMony4yeHUe, (uU3Myeckue U XUMUUeCKHWe CBOMCTBa,
TIpUMEeHEeHKe TIPOCTBIX BELECTB U UX CoeiMHeHUH. YKECTKOCTb BO/IbI U CITOCOOBI €€ yCTpaHeHusl.

AstoMuHUMI: TIONy4YeHue, (u3Myeckde U XMMUUeCKUe CBOMCTBA, NMPUMeHeHHe MPOCTOro
BellleCTBa M ero coeAuHeHW. AMoTepHble CBOWCTBA OKCHJA U THUAPOKCHJA aTHOMUHUSA,
TUPOKCOKOMIUIEKChI a/TFOMUHUSL.

OO1asi xapakTepuCTHKa MeTa/ioB Mobounsix mnoArpymm (b-rpymm) Ilepuoanyeckoit
CHCTeMbI XUMUUeCKHUX 3/IeMeHTOB.

dusnueckre U XMMUYeCKHe CBOMCTBA XpOMa U ero coefrHeHU. OKCUbI U TUIPOKCU/BI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl U AUXpPOMaThl, UX OKUCIUTEbHbIE CBOWCTBA.
[TonyuyeHue u npyUMeHeHUe XpoMa.

dusnueckMe W XUMHUUECKUe CBOMCTBA MapraHilla U ero coeAuHeHUW. BakHeiiiue
coenuHenus: maprania(ll), mapranua(IV), mapranua(VI) u mapranua(VII). IlepmanraHar kanus,
€ro OKHC/IUTe/bHbIe CBOMCTBA.



du3nueckre U XMMAYeCKHe CBOMCTBA JKeJle3a U ero coefuHeHUH. OKCU/IbI, T POKCUABI U
conu xene3a(Il) u xxenesza(Ill). ITonyueHne u nprMeHeHUe >Kejie3a U ero CIJIaBOB.

dusnyeckre U XUMHAYECKHe CBOMCTBA MeIU U eé coeauHeHUU. [lonyyeHne u npuMeHeHue
MeIu U e€ CoeIMHeHHUH.

LIyHK: onyueHue, pusnueckre U XMMUUecKue cBolcTBa. AMdoTepHble CBOMCTBA OKCHA
Y TUJIPOKCH/IA LIMHKA, THAPOKCOKOMIUIEKCHI [IMHKA. [IpuMeHeHHe IMHKA 1 ero cCoeJUHeHUM.

OKCIlepUMeHTa/IbHble MeTOZbl H3Yy4YeHHs BellleCTB W WX IIpeBpalljeHUuM: H3yueHue
o0pasL|oB HeMeTa/l/I0B, ropeHue cepbl, ¢ocdopa, Kene3a, MarHus B KUCJIOPOAe, H3ydyeHue
KO//IeKLIMA «MeTa/ulbl M CIJIaBbl», B3aUMOJENCTBUE ILIe/I0YHBIX M I1e/I0YHO3EMe/IbHbIX
MeTa/IJIOB C BOZOM (BO3MOXXHO HCII0/Ib30BaHME BHUZeOMaTepyasoB), B3aMOJENCTBHE LIMHKA U
JKere3a C paCTBOpaMy KUCJIOT U 11le/loueli, KaueCTBeHHble Peakl|uM Ha HeopraHuyeckue aHUOHbI,
KaTHMOH BOZIOPO/la M KaTMOHbI METa/IOB, B3aUMO/eNCTBHe TMPOKCUOB allOMUHUA U LIMHKA C
pacTBOpaMM KHMCJIOT U 11le/lovel, pellleHue SKCIIepUMeHTa/IbHBIX 33/iay 1o TeMaM «['ajoreHsi»,
«Cepa u eé coefuHeHUsI», «A30T U (hocdop 1 ux coeUHeHUs», «MeTasibl [J1aBHBIX HOATPYIII»,
«MeTanbl MOOOYHBIX MTOATPYIIIT».

XyMUSA U KU3Hb.

Ponb xumMuM B obecrieueHUH YCTOMUMBOTO Pa3BUTHS uesioBeuecTBa. [IoHATHE 0 HAyUHBIX
MeToJax II03HaHUSI U MeTOJOJIOTUM HAy4yHOro ucciefoBaHus. HayuHble TNpUHLMIBI
OpraHM3aluy XMMHUYeCKOT0 TIPOU3BOACTBA. [IpOMBIIIIeHHbIe CIOCOOBI MOTyYeHUsT BaXKHEHIIINX
BellleCcTB (Ha MpuMepe MPOU3BOJCTBA aMMMaKa, CePHOU KUC/IO0ThI, MeTaHo/1a). [IpoMbliiiieHHble
CrocoObl TIOyueH!Usi MeTalZIoB M CIVIaBOB. XHMMHUECKOe 3arpsisHeHHe OKpY)Karollel cpefbl U
ero NocJie/ICTBYSL. Posib XUMUM B 00ecrieueHUH SHepreTHuecKoi 6e30MmacHOCTH.

XuMusl U 3[0pOBbe YesioBeKa. JlekapcTBeHHble cpeZcTBa. [IpaBuia MCIosib30BaHUA
JleKapCTBeHHBIX IperapaToB. Po/ib XUMHWY B Pa3BUTHUN MeJULIUHBI.

XUMus UIIM: OCHOBHbIE KOMITOHEHTBI, THIeBble 006aBKU. Posib xumny B obecrieyeHuH
MUILeBOl 6e301MacHOCTH.

Kocmernueckre v mapgromMepHble cpefcTBa. beiToBas xumusi. [IpaBusa 6Ge3oracHoOro
WCTI0/Ib30BAHUS TTPerapaToB ObITOBOM XMMHUH B TIOBCEJHEBHOU KU3HH.

XWMHUS B CTPOUTE/IBCTBE: Ba)KHEHIIIe CTPOUTE/IbHBIE MaTepuassbl (1jeMeHT, 6eToH).

Xumus B ce/IbCKOM x03siiicTBe. OpraHuueckre U MUHepasbHble y100peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHbIe MaTepuasbl, KpacKH, CTeK/0, Kepamuka. MaTepuabl
JJ151 371eKTPOHUKM. HaHOTeXHO/10ruH.

PacuétHble 3aaum.

PacuéTbl: Macchl BelljecTBa WM 00BEMa ra3oB IO M3BECTHOMY KOJMYECTBY BellleCTBa,
Macce Wik 00bEMy OZJHOTO M3 yUaCTBYIOIIMX B PEAKLUM BeIeCTB, Macchl (00béMa, KOMMJYecTBa
BeIlleCTBa) MPOAYKTOB Deakl[iH, eC/d OJHO W3 BeleCTB MMeeT IpHUMecH, Macchl (00BEMa,
KO/IMYecTBa BellleCcTBa) MPOAYKTa peakliuM, ec/d OJHO U3 BelleCTB /laHO B BHJe pacTBopa C
orpe/ieIHHOM MacCOBOM Jlo/leld PAacTBOPEHHOIO Bell[eCTBa, MacCOBOW J0IM WU MOJISIPHOM
KOHL|eHTpalL[My BellleCTBa B pacTBOpe, [JOJM BbIXOZJA TNpPOAYKTa peaklMd OT TeopeTUUYecKd
BO3MOJKHOTO.

MexrnipeiMeTHbIe CBS3U.

Peanu3ariusi MeXXipeIMeTHBIX CBsi3eld TIpY M3y4yeHUU 0OILell U HeopraHMueckol XWMHU B
11 knacce ocCylecTB/sIeTCs Yepe3 UCI0/Ib30BaHUe Kak OOIIMX eCTeCTBeHHO-HAayUYHbIX TTOHSTHH,
TaK Y MOHATUM, IPUHATHIX B OT/e/bHBIX IIpeJMeTax eCTeCTBeHHO-HayYHOr0 LIMKJ/Ia.



OO1Me ecTecTBeHHO-Hay4Hble TIOHSITHS: SIBJleHWe, HayuHbId (hakT, TUroTes3a, Teopwus,
3aKOH, aHa/W3, CHHTe3, KIacCUPUKaIWs, TepUOJUYHOCTb, HaO/IOZIeHne, W3MepeHwe,
9KCIIepUMEHT, MOZeJib, MOZIe/IMPOBaHKe.

dusuKa: Marepusi, MUKDPOMHUD, MakKpOMHUD, aToOM, 3/IeKTPOH, IIPOTOH, HEWTPOH, WOH,
W30TOMbI, PaZiMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUecKUil YpOBeHb, BeIeCTBO, Tes0, O0bEéM,
arperaTHoe COCTOsIHMe BellleCTBa, W/JealbHbI ra3, ¢u3nyeckue BeJUUUHBbI, eJUHULIbI
H3MepeHusi, CKOPOCTb, SHEPrHsi, Macca.

Bbuonorusi: KieTka, opraHu3M, »JKocuctema, Ouocdepa, ™mertabosv3M, Makpo- U
MHKDO3JIeMeHTbI, OesIKH, >KUDbI, YITeBOAbI, HYK/IeWHOBble KHUC/JIOTHI, ()epMEeHTbI, TOPMOHBHI,
KPYTOBOPOT BeILleCTB U MOTOK SHEPTUU B SKOCUCTEMaX.

['eorpacuisi: MUHepasibl, TOPHbIE TIOPO/Ib, TI0/Ie3HbIe UCKOTlaeMble, TOTLJTUBO, PECYPChI.

TexHonorusi: XMMuU4eckasi MPOMbILIEHHOCTb, MEeTa/I/IypPrusi, CTPOUTE/IbHbIE MaTepuaJbl,
Ce/IbCKOXO035IMCTBEHHOE TPOM3BOJCTBO, MMILEBas IPOMBILIJIEHHOCTb, (apMaljeBTHUecKas
TPOMBIIILIEHHOCTB, TIPOM3BO/ICTBO KOCMeTUUeCKUX rpernaparos, MPOU3BO/CTBO
KOHCTPYKLIMOHHBIX MaTepHaJiOB, 3/IeKTPOHHAsK TPOMBIILL/IEHHOCTh, HAHOTEXHOJIOTUH.



I[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA I[IPOI'PAMMEBI 110 XMMWM HA
YI'VIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATHI

B COOTBETCTBUM C CHCTEMHO-ZIESITE/IbBHOCTHBIM TOAXOZOM B CTPYKTYpe JIMUHOCTHBIX
pe3y/bTaTOB OCBOEHHUs1 TpeaMeTa «XWMUsi» Ha YPOBHe cpegHero o6imiero o6pa3oBaHUs
BbI/Ie/IeHbl C/IeYIOIIe COCTaB/ISION[He: 0CO3HAHHE 00YUaroIMMHCS POCCUMCKON TpaXkIaHCKOH
WIEHTUYHOCTH; TOTOBHOCTb K CaMODPa3BUTHUIO, CaMOCTOSITeJTbHOCTU WM CaMOOIIpe/e/ieHuIo;
Ha/Muve MOTUBAlMKM K  OOy4YeHWI0; TOTOBHOCTb U  CIIOCOOHOCTb  OOYyYarOIUXCs
PYKOBO/ICTBOBAThCSl TMPUHATBHIMM B OOIIECTBE TpaBWIaMH W HOPMAaMH TIOBEJIeHHS; HaTUuue
TIPaBOCO3HAHUS, YKOJIOTHUECKOUW KY/IbTYPbl; CIIOCOOHOCTh CTAaBUTH 1€/ U CTPOUTH >KU3HEHHbIe
TIJIaHBI.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHUS MpeaMeTa «XHUMHS» OTPaKal0T ChOPMUPOBAHHOCTD
OTIbITa TI03HABATeIbHOW U MPAKTUYECKON [IeSITe/TbHOCTH 00YJaroIIXCsl B TIPOLIeCCe pean3aluu
obpa3oBaTe/ibHOMU e TeTbHOCTH.

JIMYHOCTHBIE Pe3y/bTaThl OCBOEHUs MpeaMeTa «XHUMHsI» OTPaKalT ChOPMUPOBAHHOCTh
OTIbITa TI03HABATeIbHOW U MPAKTUYeCKOW JIesITeTbHOCTH 00YyJaroIuXCsl B TIPOLIeCCce pean3aluu
oOpa3oBaresibHOM [1eSTeTbHOCTH, B TOM YKCJ/Ie B UaCTH:

1) rpa)xaHCKoro BOCIIMTaHHS:

0CO3HaHMSI 00YYAIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKeHHUsT K
3aKOHY W MPABOIOPSIAKY;

TIpeJICTaB/IeHUsT O COLMA/JIbHBIX HOpPMax M TMpaBWIaX MEXJIUUYHOCTHBIX OTHOIIIEHWH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPUECKOM [1esiTe/IbHOCTH TIPU CO3[jaHUU Y4eOHBIX TIPOEKTOB,
pelieHnH yueOHBIX ¥ MT03HABATe/IbHBIX 3a/1au, BBIMOJTHEHUM XUMUUECKUX KCIIEPUMEHTOB;

CroCcoOHOCTH TIOHUMAaTh U IPUHUMAaTh MOTHBBI, HAMEPEHHS], IOTUKY W apI'yMEHThI IPYTHX
TIPU aHaJIM3e Pa3/TMUHBIX BUJIOB YUeOHOU [1esiTe/TbHOCTH;

2) NaTpUOTHUUECKOT'O BOCTIUTaHUS:

LIeHHOCTHOTO OTHOIIIeHUS K MCTOPUYECKOMY M HayuHOMY HacC/le[ui0 OTeueCTBeHHOM
XUMUH;

YBa)K€HHUsI K TIPOIecCy TBOpYeCTBa B 00/IaCTH TEOPUM W TMPAKTHUECKOTO TPUIOXKEHUS
XUMUW, OCO3HaHWSI TOTO, UTO JaHHble HAyKU €CThb pe3y/bTaT JIUTeNbHBIX HaOIH0/IeHuH,
KPOTIOT/IMBBIX SKCIIEPUMEHTA/IbHbIX TIOMCKOB, TOCTOSTHHOTO TPY/la YUEHBIX U MPAKTHKOB;

WHTepeca U T[I03HaBaTe/NbHbIX MOTMBOB B TIOJiyYeHUM U TIOC/IEAYIOLIeM aHasu3e
vH(bOpMaIMY O TIePeIOBbIX TOCTHKEHHSIX COBPeMEHHOMN 0TeueCTBeHHOW XVUMUY;

3) yXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, 3TUUECKOT0 TTOBe/IEHUST;

CrOCOOHOCTH  OLIEHWBATb CUTYal[dH, CBsSI3aHHbIE C XWMHUECKUMHU SIBJIEHUSIMH, W
TIPUHMMAaTh OCO3HAHHbBIE peIlleHNs, OPHEeHTUPYSICb Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE TIOBeZieHWe U TIOCTYNKH CBOUX TOBapHIlled C TMO3ULIUN
HPaBCTBEHHBIX U MPABOBLIX HOPM U C YUETOM OCO3HAHMSI MTOC/IeICTBUI MTOCTYIIKOB;

4) hopMrpoBaHUA KY/IBTYPhI 3[0POBhSL:

TOHUMaHWs 1IeHHOCTeW 370poBoro W Oe3omacHoro obpa3a »KU3HHM, HeoOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBeHHOMY (hH3UUECKOMY U TICUXUUYeCKOMY 37I0POBbIO;



coburo/ieHusi TipaBU Ge3oracHoro obpallleHusi C BelljeCTBaMU B OBITY, TMOBCeJHEBHOM
JKU3HH, B TPYZI0OBOM JleATeNbHOCTY;

MOHUMAaHUS 1[eHHOCTH TIPaBW/I HWHAWBUYAaTbHOTO W KOJUIEKTHBHOrO 0e30macHOro
TOBE/IeHHUsI B CUTYaLIMsIX, YTPOJKaIOLLMX 30POBbI0 U JKU3HU JTIO/Iel;

OCO3HAHUSI TIOC/IeICTBUM U HENPUSITUS BPEJHBIX TIPUBBbIUEK (yroTpeOJsieHusi aaKoroJis,
HapKOTHUKOB, KYpPeHUs);

5) TPYZI0BOrO BOCITUTaHKS:

KOMMYHUKAaTUBHOM KOMITETEHTHOCTH B Yy4eOHO-HCC/Ie0BaTe/IbCKOM  JesITeTbHOCTH,
00111eCTBEHHO T0JIe3HOM, TBOPUECKOU U APYTUX BUAAX [esTeTbHOCTH;

yCTAHOBKM Ha aKTHBHOe yuaCcTHe B pellleHuM TMpakKTUUeCKHWX 3ajad COLMaIbHOMN
HarpaB/IeHHOCTH (B paMKax CBOero Kjacca, IKOJIbI);

VHTepeca K MPaKTUYeCKOMY M3YyUeHHI0 MpoQecchil pa3iM4yHOro poja, B TOM UHUC/Ie Ha
OCHOBe NIpUMeHeHHsI TIpeJMeTHbIX 3HAaHUM 110 XMMUWY;

YBa)KeHUs K TPYAY, JIFOASIM TPYZa U pe3y/bTaTaM TPy 0BOH /1eTe/IbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOODY WHAMBUAYa/NbHON TpaeKTOpUM 00pa30BaHMs,
Oyayiueit mpodeccuu U peanu3aliiil COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPEeCOB, CITOCOOHOCTe K XMMHH, UHTEPeCOB M IMoTpeOHOCTe 0bI1ecTBa;

6) 5KO0JIOrMYeCKOro BOCTIMTaHMS:

9KOJIOTUYECKH 11e/1ec000pa3HOro OTHOIIEHUs K MPUpPO/ie KaK UCTOYHUKY CYIIleCTBOBaHMUS
>KU3HU Ha 3eMmJie;

TOHUMaHUs T7100abHOTO XapaKTepa 3KOJIOTHYeCKUX MpobsieM, BIAUSHUS SKOHOMUUYECKUX
TIPOLIECCOB Ha COCTOsIHKE TIPUPO/IHON 1 COLIMa/IbHOM Cpe/ibl;

0CO3HaHUsI HEOOXOAUMOCTH MCII0/Ib30BAHUS AOCTYXKEHUI XUMUM [IIsl PellieHrs] BOMPOCOB
paLMOHAaIBHOT0 NIPUPO/IONO0/Ib30BaHUS;

aKTHBHOI'O HEIpUSTUS [eMCTBUM, NMPUHOCSIIMX BpeJ, OKpY)Karoleil NpUpOAHON cpefe,
yYMeHHsI TTPOTHO3UPOBAaTh HebIaronpusiTHbIe 3KOJIOTHUECKHe TOCTIeACTBUS TMpeArpUHAMaeMbIX
JleMICTBUM U Npe/IOTBPALLaTh UX;

Ha/Muvsl pa3BUTOrO SKOJOTMUECKOTO MBbIIUIeHHSs], 3KOJIOTUYECKOW KY/bTYpbl, OIbITa
JlesiITeIbHOCTU  9KOJIOTUYEeCKOW — HarpaB/IeHHOCTH, YMEHUsI pYKOBOJCTBOBaTbCSI UMHU B
M03HaBaTebHOW, KOMMYHUKaTUBHOM U COLIMAIbHOM MpaKTHKe, ClIOCOOHOCTH U yMeHUsI aKTUBHO
TIPOTHUBOCTOSITH UZE0/IOTHH XeMOo(hoOuH;

7) LieHHOCTY Hay4YHOr'o ITO3HaHu:

MHDOBO33p€HHsI, COOTBETCTBYIOI|Er0 COBPEMEHHOMY YDOBHIO pa3BUTUS HayKu U
0011]eCTBEHHOM MTPAaKTHKH;

MOHMMaHUs crelMUKA XUMHM KaK Haykl, OCO3HaHUs eé posu B (OPMHPOBAHWU
PAalLOHA/TBHOTO HAYYHOTO MBIIIUIEHUS], CO3/JaHUH 11eJIOCTHOTO Mpe/ICTaB/IeHus: 06 OKpy»Karolem
MUpe KaK O eJIWHCTBe TIPUPOJbI U Ue/ioBeKa, B MO3HAHWW TPUPOJHBIX 3aKOHOMEpPHOCTeH U
pelieHUH TIPO6JIeM COXpaHeHUsI PUPOIHOTO PABHOBECHSI;

ybexx1éHHOCT B 0C000M 3HAUMMOCTH XWMUM [iISl COBPEMEHHOW LMBWIM3ALMU: B eé
T'YMaHMCTUYECKON HarpaB/JeHHOCTH U BaXHOW pPOJIM B CO3/laHUM HOBOW 0a3bl MaTepHa/bHOU
KY/IbTYPBI, B PeIIIeHUH T7100a/IbHBIX TTPO0JIEM YCTOHUMBOTO Pa3BUTHS UeI0OBeUeCTBa — ChIPhEBOMH,
JHepreTUUeCKOM, THMIIeBOM M JKOJOTMUecKol 0e30MacHOCTH, B DPa3BUTUM MeJULIVHBI,
obecrieyeHUH YCJIOBUM YCITEIIHOTO TPY/ia U 9KOJIOTHYeCKU KOM(OPTHOM >KHU3HU KaXKZOro ujieHa
o0111ecTBa;

€CTeCTBEHHO-Hay4YHON TpPaMOTHOCTU: TIOHUMAaHHWs CYILIHOCTA METOJOB T[I03HaHUS,
WCTIONb3yeMbIX B eCTeCTBEHHBIX HayKaX, ClIOCOOHOCTH MCIT0/Ib30BaTh TMOAydYaeMble 3HAHUS JIJIst



aHa/mM3a U OOBSICHEHWS sIBJIEHWH OKPY)KAIOIIero MUpa U TMPOUCXOAAIIUX B HEM WM3MEHEHWH,
yMeHHUs1 iefiaTb 000CHOBaHHBIE 3aK/TFOUEHHS Ha OCHOBE HayUHBIX (PAKTOB M MMEIOIIUXCS IaHHBIX
C LIe/IbIO TTO/TyU€HUsI JOCTOBEPHBIX BBIBO/IOB;

CMOCOOHOCTH CaMOCTOSITE/TBHO MCI0/Ib30BaTh XMMUYECKHe 3HAHUS [/ pellieHus: ipobsiemM
B PeaTbHbIX )KU3HEHHBIX CUTYALUsX;

MHTepeca K M03HaHHI0, UCCIe0BaTeIbCKOM e TebHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HeNpephiBHOMY 00pa30BaHMI0 M caM000pa30BaHHIO, K
AaKTMBHOMY TIOJyYEHWIO HOBBIX 3HAaHWH 110 XUMHUM B COOTBETCTBUM C >KHU3HEHHBIMH
MOTpeOHOCTSIMU;

WHTepeca K OCODOEHHOCTSM TpyJa B pa3IuyHbix cdepax mpodeccroHanbHON
JesITeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MertarnpegmMeTHble pe3y/IbTaTbl OCBOEHHsI MPOrPaMMbl 10 XMMHH Ha YPOBHE CpPeHEero
o611iero o6pa3oBaHUs BK/IIOUAKOT:

3HauuMble i (DOPMHMPOBAHUS MHUPOBO33DEHHS O0YUArOIIUXCS MEXAUCIUIIMHAPHbIE
(MeXXTIpeIMeTHbIE) 00LI[eHayUHbIe TTOHSATHS, OTPKAOII1e 11eJI0OCTHOCTh HAYYHOW KapTHHBI MHpa
U criel{iHKy MeTO/J0B MTO3HaHMsI, UCII0/Ib3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusl, BEI[eCTBO,
SHEprus, sIBJIeHHe, MPOL|eCC, CUCTeMa, HayuHbll (aKT, MPHUHIUII, TUTIOTe3a, 3aKOHOMEPHOCTh,
3aKOH, TeopHsl, UCC/IeZioBaHue, Hab/oieHne, U3MepeHKe, SKCIIEPUMEHT U IPYTHe);

yHUBEpCa/lbHble ~ yuyeOHble  JelicTBus  (TIO3HABaTe/lbHbIE,  KOMMYHUKATHBHBIE,
peryisTuBHbIe), obecreunBamoifde GopMUpoBaHHe (YHKIHOHAJBHOM TPAaMOTHOCTH |
COL[Ma/IbHOM KOMITeTEHIMH 00yYaroIuXcs;

CMOCOOHOCTh ~ OOYUAKOLIMXCS  WCMOJ/Ib30BaTh ~ OCBOEHHBIE — MEXAUCLIUIIMHAPHBIE,
MHPOBO33pDEHUECKHE 3HAHWsA M YHUBEpCajbHble yuyeOHble [EeHCTBUS B TI03HABAaTE/bHOU M
COLIMa/IbHOM TIPaKTHKe.

MertanpegmMeTHble pe3y/bTaThl OTPa)KalOT OBJIAJeHWe YHUBEPCATbHBIMUA yUeOHBIMU
T103HaBaTe/IbHbIMH, KOMMYHHUKAaTUBHBIMU M PETY/IATUBHBIMU 1€HCTBUSIMH.

[Mo3HaBaTe/IbHbIE YHHUBEPCA/IbHBIE yueOHbIe AeiiCTBUSA

1) 6a30BbIe JIOTMUECKHE IeHCTBUA:

CaMOCTOSITe/IbHO (OPMY/IMPOBATh M AKTya/JM3UpOBaTh MpoO/ieMy, pacCcMaTpvBaTh eé
BCECTOPOHHE;

oTpe/ieNiiTh 1€/ JIeSTeJbHOCTH, 3ajilaBasi MapaMeTpbl W KPUTEPHUH WX [JOCTHKEHWS,
COOTHOCHTD Pe3y/IbTaThl 1eSITeJIbHOCTH C TIOCTaB/IEHHBIMHU L[eJIIMH;

WCII0/Ib30BaTh IIPU OCBOEHWM 3HAHUH MPUEMBI JIOTMYECKOTO MBbIIIJIEHUS: BbIJEJISATh
XapakTepHble TIPU3HAKW T[IOHATWH M yCTaHAB/IMBAaTh WX B3aWMOCBS3b, MCIIO/IL30BaTh
COOTBETCTBYIOIIINE TTOHATHS 1151 00BSICHEHUSI OT/IE/IBHBIX (DAKTOB U SIBJIEHHIA;

BBIOMpATh OCHOBAHMsSI M KDUTEPUH [IIsI KIaCCU(DUKAI[MK BEIL[eCTB ¥ XUMUUYECKUX PeaKI[Hi;

yCTaHaB/IMBaTh PUUMHHO-C/I[CTBEHHbBIE CBSI3U MEXK/y H3ydaeMbIMU SIB/IEHUSIMHU;

CTPOMTHL JIOTHUECKHE PacCyXAeHusi (MHAYKTHBHbIE, [eAYKTUBHbIE, I10 aHAJOTHH),
BBISIB/IATh 3aKOHOMEPHOCTH M TIPOTMBOPEUMsI B PACCMAaTPHUBAEMBIX SIBJIEHHUSIX, (OPMYIHPOBAThH
BBIBO/IbI U 3aK/TFOUCHMSI;

MIPUMEHSITh B TIPOL{ECCe TMO3HaHHWs MCI0/Ib3yeMble B XUMUK CHMBOJIMYECKHe (3HAKOBBIE)
MO/IeJd, TIpeo0OPa30BbIBATE MO/Ie/IbHBIE ITPeICTAB/IeHHST — XUMUUYECKH 3HaK (CHMBOJT) 3/IEMEHTa,



xuMuyeckass ¢Gopmysa, ypaBHeHHMe XHWMHUeCKOM peaklUd — TIpM pelleHUd Y4eOHbIX
T03HaBaTe/IbHbIX M TPAaKTUYeCKUX 3a7lay, NMPUMEHSITb Ha3BaHHblEe MOJe/bHble MpeZCTaBIeHus
JJ1s1 BbISIB/IEHUSI XapaKTePHBIX MPU3HAKOB M3yuaeMbIX BeleCTB U XUMUUECKHX peaKLUi.

2) 6a30BbIe UCC/IEI0BATE/ILCKUE AEHCTBYS:

B/Ia/leTb OCHOBaMHU METO/J0B HayUHOI'0 MIO3HAHUS BELL[eCTB U XUMUYECKUX PeaKLiuii;

¢bopMynMpoBaTh 1l U 3a/jaud MCCAeJOBaHMs, MCII0/Ib30BaTh I10CTaB/eHHble U
CaMOCTOSITe/ILHO C(hOpMy/TMpPOBaHHbIE BOTIPOCHI B KaueCTBe MHCTPYMEHTA MO3HaHUSI U OCHOBbI
J7151 QOPMUPOBaHUS TUIIOTE3bI 110 TPOBEPKe MPaBU/ILHOCTU BbICKa3bIBAEMbIX CYK/EHUM;

B/a/leTb HaBbIKAMH CAMOCTOSATE/TbHOTO TUIAHMPOBAHUS U TIPOBeJeHUs YYeHUUeCKUX
9KCIIePUMEHTOB, COBEPIIEHCTBOBaTb YMeHHs HaO/r0/aTh 3a XOAOM IPOLecca, CaMOCTOSITeIbHO
MPOTHO3UPOBAaTh €ro pe3y/bTaT, (OpMyaMpoBaTh O0000IeHHS U BBIBOABI OTHOCHTETHHO
JIOCTOBEPHOCTU pe3y/IbTaTOB UCC/Ie[J0BaHUS, COCTAB/ISATE 0OOCHOBAHHBINA OTYET O TPOZeTaHHOM
pabore;

npuoOpeTaTs OMBIT YUeHWYeCKOW WCC/IeIoBaTeIbCKOW W TIPOEKTHOW JIesTeIbHOCTH,
MIPOSIB/ISITH  CTIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITE/IBHOMY TIOMCKY METO/IOB DeIIeHHUs
MPAKTUUeCKUX 3a/jau, MPYUMEHEeHUI0 Pa3/IMUHbIX METO/0B [T03HAHUS.

3) pabota c uHpopMarmeit:

OPMEHTHPOBaTbCSI B pas/MUHbIX MCTOUYHMKaX MHPopMauuu (Hay4HO-TIOMY/sipHast
JMTepaTypa XHUMHUECKOTO COJiep)KaHWsl, CIpaBOYHble TI0Cco0Ms, pecypckl VIHTepHeTa),
aHa/M3UpoOBaTh HKH(GOPMALMI0 pa3/IWuHbIX BHJOB M (OPM TMpeACcTaB/leHHs], KPUTHYECKU
OLIeHHMBAaTh eé 0CTOBEPHOCTb U HETIPOTUBOPEUUBOCTb;

(hopMy/MpOBaTh 3ampockl W TIPUMEHSTh pa3/IMuHble MeTOZAbI TpU TIOMCKe U OTOope
MH(pOpMaIy, HeoOXO0JMMOM /IS BHITIOJIHEHHMsT Y4eOHBIX 3a/jau OTpe/ie/IEHHOTO THTIA;

MpUOOpeTaTh OMBIT MCII0/Ib30BaHUsS WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUHN U
Pa3/IMUHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO BBIOMPATh ONTHUMabHYIO (HOPMY TIpe/iCcTaBaeHus HHQOPMALUHU (CXeMBbl,
rpaduku, [uarpamMMsl, TaOIULBI, PUCYHKH U APYTHE);

WCTONb30BaTh HAYYHBIM s3bIK B KauyecTBe CpeACTBA TpU paboTe C XUMHAYeCKOH
vH(popMalveli: TPUMEHSTb MeXIpeAMeTHble (du3uueckrie M MaTeMaTHyecKue) 3HakKu U
CUMBOJIBI, POpMYJIbI, aOOpeBUaTypbl, HOMEHKIIATYPY;

HCI10J/Ib30BaTh 3HAKOBO-CMMBOJ/IMUECKHE CpeACTBd HarIAAHOCTHU.

KoMMyHMKaTHBHEIE YHUBEPCA/IbHBIE yueOHbIe JeliCTBUS:

3a/laBaTh BOTIPOCHI IO CYII[eCTBY 00CY)K/jaeMOli TeMbI B XOZie iaiora U/uaml JUCKYCCUH,
BbICKa3bIBaTh UZieH, (POPMYIUPOBATh CBOU TPe/J/I0XKeHUsI OTHOCUTE/IbHO BBITIOJIHEeHHS
Tipe/i/IoXKeHHOU 3a/iauu;

BBICTYIIATh C Tpe3eHTal[ieil pe3y/bTaTOB MO3HABAaTeSbHOU JesTeTbHOCTH, TMOTyUeHHBIX
CaMOCTOSITE/IbBHO W/ COBMECTHO CO CBEPCTHMKAMU TP  BbITIOJIHEHUM XUMUYECKOro
JKCTIepUMeHTa, TpaKTHUecKo paboThl 10 HCC/IeI0BaHUIO CBOWMCTB M3y4yaeMbIX BeIleCTB,
peanu3aluu yuebGHOTO TpoekTa, U (hOPMyIMPOBaThb BHIBOJbI IO pe3y/bTaTaM MPOBeJEHHbBIX
WCCIeIOBAaHUM MTyTEM COTJIaCOBaHUS IMO3UIUH B X0Zie 00Cy)KIeH!sI 1 0OMeHa MHEHUSIMH.



PerynariBHbIe YHUBEpCAIbHbIE yueOHbIe AeiiCTBYS:

CaMOCTOSITe/IbHO TJIAHUPOBaTh U OCYILECTB/ISITH CBOIO I03HABaTE/IbHYHO [1eATelbHOCTb,
orpeienisisi eé e/ U 3aJjaud, KOHTPOJIMPOBaTh U MO0 Mepe HeoOXOAWMOCTH KOPPEKTHPOBAaTh
TipeZJlaraeMblid aTOPUTM [IeMCTBUI TIPH BBLITMIOJIHEHWH yueOHBIX M HCC/Ie/J0BATe/IbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3pdeKTUBHBIN CI10COD UX pelieHHs C YIETOM TMOIyYeHUs] HOBBIX 3HAHUH O
Bell|eCTBaX U XUMHUUYECKUX PeaKLusiX;

OCYIIIEeCTBJIATH CAMOKOHTPOJIb /1eSITe/TbHOCTH Ha OCHOBE CaMOaHa/M3a ¥ CaMOOLIeHKH.

[IPEAMETHBIE PE3YJIbBTATBI

[TpeameTHbIe pe3y/bTaThl OCBOEHHS MPOrPaMMbI TI0 XMMUU Ha yryIyOJEHHOM YpPOBHE Ha
ypOBHe cpefHero obiero obpa3oBaHWs BK/IIOUAIOT CrieljudHyeckre /s yueOHOro IpeamMera
«X¥WMUs1» HayuyHble 3HAHWS, YMEHWS U CIOCOOBI AEHCTBUH TIO OCBOEHUWIO, WHTEPIpPEeTAl[ud U
1peoOpa30BaHMI0 3HAHWM, BU/bI IEATEJLHOCTH TI0 TOJyYeHUI0 HOBOTO 3HAHWS U TIPUMEHEHUIO
3HAaHWM B PA3/IMUHBIX yUeOHBbIX CHUTYalUsX, a TaKXXe B peallbHbIX >KU3HEHHBbIX CHUTYaIlHsX,
CBSI3aHHBIX C XUMHUEH. B mporpaMme mMo XWMHWU TpeAMETHbIe pe3y/bTaTbl MPeCTaB/IeHbl 0
rojilaM U3yueHUsl.

10 KITACC

[TpeameTHBIE pe3y/nbTaThl 0CBOEHHs Kypca «OpraHuueckasi XUMHsI» OTPaXKaroT:

c(hopMUPOBAHHOCTb TIPE/ICTAB/IEHUM: O MecTe U 3HaueHUM OpraHhuYecKod XWUMHM B
CHCTeMe eCTeCTBeHHBIX HayK M e€ po/v B 00ecreueHWH yCTOWUMBOTO Pa3BUTHS Ye/IOBEUeCTBa B
pelieHuH Mpo0JieM 3KOJIOTMUeCKOM, SHepreTUUecKOW U TUIeBOW 0e30macHOCTH, B pa3BUTHUU
Me/IMI[MHBI, CO3/laHUM HOBBIX MaTepuasioB, HOBBIX HMCTOUHWMKOB 3HEpPrud, B o0ecriedeHUuu
PalLMOHANIBHOTO TIPUPO/IOTI0/b30BaHUsA, B (HOPMUPOBAHUMA MHUPOBO33DeHUS U 00IIeld KyIbTYpbl
ye/loBeKa, a TakKKe O5KOJOTMYeCKM OOOCHOBAaHHOTO OTHOIIEHWS K CBOEMY 370POBBIO |
TIPUPOJHOU CpeJe;

B/laZleHle CHUCTeMOW XHMMHUYeCKMX 3HaHWM, KOTopas BK/HOYaeT: OCHOBOIIOJAraroliye
TIOHATHSI — XUMHWUECKWI 3/IeMeHT, aToOM, spO W 3JIeKTpOHHas o0Oosiouka atoma, S-, p-, d-
aTOMHbIe OpOWTanM, OCHOBHOE M BO30Y)KZAEHHOE COCTOSHMSI aTOMa, TMOpPHAW3aIvs aTOMHBIX
opbuTasneli, WOH, MOJIeKyJia, BaJleHTHOCTb, 3JIeKTPOOTPULATEILHOCTh, CTeTleHb OKHUCJIeHUS,
XUMUYecKasl CBs3b, MOJIb, MOJIIDHAas Macca, MOJISIPHBIA O0O0BEM, YI/IePOAHBIN CKesleT,
(dyHKI[MOHA/bHAsL TPYINa, pajuKaa, CTPYKTYpHble (opmysbl (pa3BEPHYThIe, COKpaIEHHBbIE,
CKeJleTHbIe), WM30MepHusi CTPYKTYpPHas W TPOCTPAaHCTBeHHas (reoMeTpuueckasi, OMTUYecKas),
M30Mephbl, TOMOJIOTUUECKUI psifl, TOMOJIOTH, YTJIeBOAOPOJbI, KHUCIOPOJ- W a30TCoZeprKaliue
OopraHvueckvde COeJUHEeHUs, MOHOMep, MOJuMep, CTPYKTYPHOe 3BEHO, BLICOKOMOJIEKY/ISIPHbIE
COeZIMHEHUsl; TeOpPHUH, 3aKOHBI (repuoanyeckuid 3akoH [. V. MeHgeneeBa, Teopusi CTpPOeHHs
opraHuyeckux BeilectB A. M. bByTiiepoBa, 3aKOH COXpaHeHMs MacChl BeIleCTB, 3aKOH
COXpaHeHWs] U TIpeBpallleHHs] SHePruu TpU XUMHUYEeCKUX peaklusx), 3aKOHOMEePHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHH, MUPOBO33pDeHUeCKHe 3HaHUs, JieXkalllie B OCHOBe TMOHHWMaHUs
MPUUYMHHOCTU W CUCTEMHOCTM XUMMUUYECKUX SIBJIeHUM; TIpe/iCTaB/ieHusi O MeXaHH3Max
XUMAYECKUX peakluid, TepMOJWHAMUUeCKMX U KUHeTHYeCKUX 3aKOHOMEpPHOCTSIX UX
MPOTeKaHusl, 0 B3aMMHOM BJIUSTHUM aTOMOB W TPYIIIT aTOMOB B MoJieKy/nax (MHAYKTHUBHBIA U
Me3oMepHbIi 3P dekTrl, opreHTaHThl | u II poza); dakronoruueckve cBefieHUs] O CBOMCTBAX,
CoCTaBe, ToJTyuyeHnH ¥ 6€30macHOM UCTI0/Ib30BAHUHY Ba’KHEHIIINX OPraHUYeCKUX BEIeCTB B OBITY



W TpaKTUUecKoW JedTeNbHOCTA UesOoBeKa, OOL[MX HayUHbIX TMPUHLIUANAX XUMHAYeCKOTo
TIPOM3BO/CTBA (Ha ITpUMepe MPOU3BOZCTBA METAHOJIa, TiepepaboTKy HeTH);

c(hOpMHPOBAHHOCTh YMEHUM: BBISB/IATh XapaKTepHble MPHU3HAKU TOHATUM, yCTaHABIUBATh
VX B3aUMOCBS$I3b, UCI10/1b30BaTh COOTBETCTBYIOLL[ME TTIOHATHUS [PH OIIMCAHUM COCTaBa, CTPOEHUS U
CBOMCTB OpPraHUueCKuX CoeMHeHUH;

c(OpMHUPOBAHHOCTb YMEHUIA:

WCI0/Ib30BaTh XUMUUECKYI0 CUMBOJIMKY [JIs1 COCTaB/IeHUsI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTBIX, COKpAIIEHHBIX U CKeJIeTHBIX) (DOPMYJT OpraHuYecKrXx BelljecTB;

COCTaBJISITb ypaBHEHUS] XWMWUUECKHMX peakUuMid M pacKpblBaTb WX CYILIHOCTB:
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX — PeakLuil  IOCPeJCTBOM  COCTaB/IeHHS  3JIEKTPOHHOIO
OamaHca 3TUX peakUWd, peakUWd HMOHHOrO OOMeHa TYTEM COCTaBEHUSI WX TIOJNHBIX U
COKpALLEHHBIX UOHHBIX YPaBHEHU;

V3rOTaB/AMBaTh MOJeIN MOJIeKY/l OpraHWuYeCKUX BelleCcTB /i WIUIOCTpaLud HX
XHMMHYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABIUBATh MPHUHAJIeXKHOCTb W3YUeHHBIX OpraHuueCKUx
BeIIeCTB 10 UX COCTaBy U CTPOEHMIO K OTpe/ie/IEHHOMY KJacCy/TpyIie coeJuHeHUH, AaBaTb UM
Ha3BaHUs 10 cuctematrueckoi HomeHkaType (IUPAC) u npuBoAWUTh TPUBHA/IbHBIE Ha3BaHUS
JJ11  OTZe/NbHBIX TpeJCTaBUTe/lell OpraHWYecKux BelecTB (STW/eH, aleTWIeH, TOMIyoJ,
[JIMLEPYH, STU/IEHIJIMKOJb, QeHos, ¢GopManbierus, aieTaabAeru/, aleToH, MypaBbUHast
KUCJIOTa, YKCyCHas KHWC/I0Ta, CTeapuHOBas, OJIEMHOBas, IaJbMUTHHOBAas KWC/IOTHI, T[JIMLUH,
aZlaHvH, ManbTo3a, GPYKTO3a, aHWIMH, JUBUHW/I, U30TPeH, XJIOPOMNpPEeH, CTUPOJI U IPYTHe);

c(hOpMHUPOBAHHOCTL YMEHUs OTpeZie/isiTb BUJ XWMHUUECKOW CBSI3U B OpPraHUUeCKUX
coeMHeHUSX (KOBa/leHTHasl U MOHHas CBsI3b, O- U M-CBS3b, BOAOPOJHAs CBSI3b);

c(hOpMHPOBAaHHOCTb YMEHUsI TIPUMEHSATb TOJI0)KEHUS] TeOPUM CTPOEHUsl OpraHuYecKuX
BemecTB A. M. BytnepoBa /st 00bsiCHEHHsI 3aBUCHMOCTH CBOMCTB BeLL[eCTB OT UX COCTaBa U
CTPOEeHUS;

c(OpMHPOBAaHHOCTb YMEHMM XapaKTepu3oBaTb COCTaB, CTPOeHUe, (U3NYecKue U
XMMUUECKUe CBOMCTBA TUMMMUHBIX MPeJCTaBUTe el pa3/inyHbIX K1aCCOB OPraHUUYeCKUX BelleCTB:
aZKaHOB, LMKJ/IOAJKaHOB, ajlKeHOB, ajKaJMeHOB, alKWHOB, apOMaTHUYeCKUX YIrJeBOJ0PO/OB,
CTIUPTOB, a/b/leTU/I0OB, KETOHOB, KapOOHOBBIX KUCJIOT, TPOCTBIX U CJOXKHBIX 3(HPOB, YKUPOB,
HUTPOCOEIMHEHUH Y aMUHOB, aMUHOKHUCJIOT, O€/TKOB, yT/IeBOZOB (MOHO-, IU- U TIO/IMCaXapH/IOB),
WITFOCTPUPOBATh T'eHETUYeCKYH) CBSI3b MKy HUMH ypaBHEHUSIMM COOTBETCTBYIOLLIUX
XMMUUECKUX PeakLUii C UCT0/b30BaHueM CTPYKTYPHBIX (OpMYJI;

c(hOpMUPOBAaHHOCTb yMeHMsT TIOATBEP)KJaTb Ha KOHKDETHbIX MpUMepax XxapakTep
3aBUCUMOCTH DPEaKI[MOHHOM CIOCOOHOCTH OpPraHWYecKUX COeIMHEHWH OT KPAaTHOCTU W THIIA
KOBaJIeHTHOM CB$13U (O- U T-CBSI3W), B3aUMHOTI'0 BJIUSIHUSI aTOMOB M TPYIII aTOMOB B MOJIeKy/iax;

c(hOpMHUPOBAaHHOCTh YMEHHUSI XapaKTepu30BaTb WCTOUHWMKU YTJI€BOJOPOAHOTO ChIPbs
(HedTh, MPUPOAHBINA Ta3, yrojb), CrocoObl ero TepepabOTKA W TIPaKTUUeCKoe TMpUMeHeHHe
TIPO/IYKTOB TiepepaboTKy;

c(hOpMHPOBAHHOCThL BJIa/IeHHsI CHCTEMOW 3HAaHUW O eCcTeCTBeHHO-Hay4YHbIX MeTojax
MO3HaHUs — HaAOJMIOZIEHWH, W3MepPeHWH, MO/Ie/IMPOBAHUM, JKCIIepUMeHTe (peajibHOM U
MBIC/IEHHOM) Y YMeHUs IPUMEHSITb 3TH 3HaHUS;

c(hOpMUPOBAaHHOCTb  yMeHHUsI TPUMEHSITb OCHOBHble  Ofepalydd  MBIC/IUTE/IbHOM
JeITeNbHOCTH — aHalu3 U CHHTe3, CpaBHeHWe, 0000IeHWe, CHUCTeMaTHU3allliio, BbISB/IEHHE
TIPUYMHHO-CJIe[ICTBEHHBIX CBSI3el — /I U3yUeHHsI CBOKMCTB BEILeCTB U XUMUUECKUX peaKLui;



c(hOpMHPOBAHHOCTb YMEHUH: BBISIB/ISTb B3aUMOCBSI3b XUMUUECKUX 3HAHUH C TIOHATUSIMU U
TIpe/ICTaB/eHUsIMA  JIDYTMX eCTeCTBEHHO-HAay4YHbIX TIPeJIMETOB [jis  0Oojiee  OCO3HAHHOTO
TOHUMAaHUSI CYIIHOCTU MaTepuaabHOr0 eUHCTBA MHpA, MCII0/Ib30BaTh CUCTEMHble 3HaHUS T10
OpraHu4ecKor XUMUHU AJisi 0ObsCHEeHUS Y TIPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIIUX eCTeCTBeHHO-
Hay4HYIO IPUPOAY;

c(hOpMHUPOBAaHHOCTh YMEHWM: TIPOBOAUTHL PpaCyéThl M0 XUMHUUeCKUM ¢opMmyaaM U
ypaBHEHHUSIM XUMHUECKUX PEeaKI[Ui C MCII0/Ib30BaHWeM (pU3MUecKuX BeauudH (Macca, 00bEM
ra3oB, KOJMUECTBO BeIeCTBa), XapaKTepU3YIOL[UX BelllecTBa C KOJIWYECTBEHHOW CTODOHBI:
PacuéThbl TI0 HAXOXKAEHHI0 XUMHUeCKOW (opMyJbl BelllecTBa M0 W3BECTHBIM MaCCOBBIM JIOJISIM
XUMUYECKHUX 3JIEMEHTOB, TTPO/IYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BEIeCTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MMPOTHO3UPOBaTh, aHAIM3UPOBATh U OLIEHUBATh C MO3ULIUN
9KO0JIOTHUeCKOW 6e30MacHOCTH TI0C/Ie/ICTBUSI OBITOBOM UM TIPOM3BO/ICTBEHHOU [eSITe/TbHOCTU
ye/ioBeKa, CBSI3aHHOM C TiepepabOTKOM BeIecTB, HWCIO/Ib30BaTh TOMyUYeHHbIe 3HAHUS [Jis
TIPUHATHUS TPAMOTHBIX PeIIeHuH MPoOJieM B CUTYalUsIX, CBI3aHHBIX C XUMHEH;

c(hOpMHUPOBAaHHOCTh YMEHHUM: CaMOCTOSITe/IbHO TIJITAHUPOBAaTh W TPOBOJAWUTh XUMHUECKUN
9KCTIepUMeHT (TIo/TyueHHe U U3yueHre CBOMCTB OPraHWYeCKUX BeIeCTB, KaueCTBeHHbIE peaKI[uu
YI7IeBOAOPOZIOB PAa3/MUHBIX K/IaCCOB W  KHCJIOPOCO/ePKAll[iX OpPraHWYeCKUX BeIecTB,
pellieHHe SKCMepUMeHTalbHbIX 3a/lau 10 PAClo3HaBaHHWIO OpraHWYeCKUX BeIecTB) C
cobmofeHeM TipaBu  Oe3oracHoro oOpaimjeHWss C  BeljeCTBaMM U JlaDOpaTOpPHBIM
obopynoBanuemM, (HOpMYJIUPOBAaTh IieJib WCCAe0BaHUs, TIPeJCTaB/sATE B Pa3IMUHON (opme
pe3y/bTaThl KCIIepUMeHTa, aHA/TM3UPOBATh A OL|eHUBATh X JOCTOBEPHOCTD;

c(hOpMHUPOBAaHHOCTh YMEHUH:

cobsroiaTh TIpaBWIa JKOJIOTMYECKH 1ieiecoo0pa3HOro MoBefieHusi B OBITY U TPYJOBOM
JesITeTbHOCTU B LIe/ISIX COXPAHEHUS CBOEro 37I0POBbsl, OKPY’Karollled TPUPOAHOM cpeabl U
JOCTI)KEHUSI e€é YCTOWUMBOTO Pa3BUTHS;

0CO3HaBaThb OMACHOCTh TOKCHMYECKOTO MAeMCTBUS Ha >KMBbie OpraHU3MbI OIpe/ie/IéHHbIX
OpraHUuecKUX BeIecTB, TOHUMast CMbIC/T Toka3aTesis [TIK;

aHa/IM3UPOBaTh  11e71IecCO00pa3sHOCTh  TNPUMEHeHWsT  OpraHMYeCcKWX  BeljeCTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKHM 3DEHUSI COOTHOLIIEHUS PUCK-TTOJIb3a;

c(hOpMHUPOBAHHOCTh YMEHMM: OCYIIIeCTB/IATh Iie/IeHAlPaB/IeHHBIM TIOMCK XHUMHYEeCKOU
vHbOpMalliK B pa3/IMUHBIX MCTOUHMKAX (HayuyHasi U yuyeOHO-HayuyHasl JUTepaTypa, CpejiCTBa
MaccoBod uHGopMaiuu, VIHTepHeT W [pyrue), KPUTHMUECKU aHaIU3MpOBaTh XWMHUUYECKYHO
vH(bopMaluto, repepabaThiBaTh €€ W WCTOIb30BaTh B COOTBETCTBUU C MOCTABIeHHOW yueOHOMU
3a/iauei.

11 KJIACC

[MpegmeTHble pe3y/nbTaThl OCBOeHWsSI Kypca «OOmias W HeopraHWyecKas XUMHS»
OTpaXkatoT:

c(hOpMHUPOBAHHOCTh TIPe/[CTaB/IEHUIA: 0 MaTepUa/IbHOM eIMHCTBEe MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAaeMOCTH SIBJIEHWM MPHUPOJBI, O MeCTe W 3HAaUeHUM XUMHH B CHCTEMEe eCTeCTBeHHBIX
HayK U eé posii B obecrieueHUH yCTOWYMBOTO PA3BUTHS, B PEIIeHUH MPOOIeM 3KOJIOTHUECKOM,
JHEPreTUUYeCKOW U TIMIeBOW 0e30MacHOCTH, B Pa3BUTUM MEUIMHBI, CO3/IaHUU HOBBIX
MaTepuasoB,  HOBBIX  HCTOYHHUKOB  JSHEpruM, B  o0ecrieueHWHd  paljMOHATbLHOTO
TIPUPO/IOTIO/IE30BaHUs, B (hOPMUPOBAHHMK MHUPOBO33peHHs 1 00I1iei Ky/IbTYPhl UeJIOBEKA, a TAKXKe
9K0JIOTHYECKH 000CHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO U TIPUPOTHOM CpeJie;

B/lafieHle CHUCTeMOW XHWMHUYeCKUMX 3HaHWM, KOTopas BK/HOYaeT: OCHOBOIIOJAraoliye
TIOHSTUSI — XUMAUYECKUH 3/IEMEHT, aTOM, PO aTOMa, U30TOIIbI, 37IeKTPOHHasi 000/I0UKa aToma, S-



, p-, d-aToMHBIe OpOWTaMM, OCHOBHOEe UM BO30YXJEHHOE COCTOSHUSI aToMa, TUOpuAW3aLus
aTOMHBIX opOuTanell, WOH, MOJIeKy/7a, BaJleHTHOCTb, 3J€KTPOOTPHULATEILHOCTh, CTereHb
OKUCJIEHWsl, XUMMUecKass CBa3b (KOBaJleHTHasl, MOHHas, MeTa/yInuyeckas, BOZJOpOJHas),
KpUCTa/UIMYeCcKasl pelluéTKa, XUMHYecKas peaklys, pacTBOp, 3JIEKTPOJIUTHI, He3JIeKTPO/IUTHI,
3/1IeKTPOJIUTUYECKasl ~ AUCCOLMalusi, CTeleHb [WCCOLMALMM, BOJOPOJHBIA  TOKa3aTelib,
OKMCJIUTE/Tb, BOCCTAHOBUTE/Ib, TEIJIOBOUW 3P eKT XMMHUUYeCKO peakLii, CKOPOCTb XUMHUYeCKOMH
peakLuy, XUMHWUYeCKOe paBHOBeCHe; TeOpUM U 3aKOHbl (TeOopusl 3JIeKTPOJUTUUECKON
Jvccolmaluy, nepuoguueckui 3akoH [I.M. MeHJeneeBa, 3aKOH COXpaHeHUsI MacChl Bell[eCTB,
3aKOH COXpaHeHWs U TpeBpalleHus] SHepruy IMpU XMMHUUYeCKUX peaklysX, 3aKOH ITOCTOSIHCTBA
COCTaBa BellleCTB, 3aKOH JIeMCTBYIOLIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XWMUH,
MHUDPOBO33peHYeCKHe 3HaHMS, JieXaljie B OCHOBEe I[MOHMMaHWs NMPUYMHHOCTH U CUCTEMHOCTH
XUMUUECKUX $IBJIEHWM; COBpeMeHHble TMpeJCTaBleHHs O CTPOEHWU BelecTBa Ha aTOMHOM,
VIOHHO-MOJIEKY/IIPHOM UM HaJMOJIeKY/IIDHOM  YDOBHSIX; [IpeJCTaB/leHuss O MexaHU3Max
XMMUYECKUX peaklW{, TepMOJUHAMMYEeCKMX W KHHETUYEeCKMX 3aKOHOMEpPHOCTAX HUX
MPOTeKaHWs, O XUMHUUECKOM paBHOBECHH, pacTBOpaXx M  [UCIEPCHBIX CUCTeMax;
(hakTO/IOTHUECKHE CBe/IeHUs] O CBOMCTBAX, COCTaBe, MOTyueHHUH U 6e30MmacHOM HCTOIb30BaHUU
BaKHEUIIMX HEOPraHWYeCKUX BeIeCTB B OBITYy M TPAKTUYECKOW [eATeJbHOCTH YesloBeKa,
00IMX HAYUHBIX TIPUHLIMIIAX XUMUYECKOTO TIPOU3BO/ICTBA;

Cc(OpMHPOBAHHOCTb YMEHHUM: BISIB/ISATH XapaKTepHble NMPU3HAKU MOHITUM, yCTaHAB/IUBATh
VX B3aMMOCBS3b, WCII0/b30BaTh COOTBETCTBYIOLME MOHATHS MPU OMUCAHUM HeOpraHWYeCKUX
Bell[eCTB 1 UX MpeBpallleHn;

c(OpMHPOBAHHOCTb YMEHMSI MCIO/b30BaTh XUMUUYECKYI0 CUMBOJIMKY [Jisi COCTaB/I€HUS
¢opMyn BelleCTB M ypaBHEHUM XWMHUYECKHUX peakLUd, CHCTeMaTHUyeCcKyld HOMEHK/aTypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/ebHBIX BeIeCTB;

c(hOpMHPOBAHHOCTh YMEHUsI OIpe/e/ISiTh BaJIeHTHOCTb U CTelleHb OKUC/IEHHSI XUMUUeCKUX
3/IEMEHTOB B COeJUHEHMSIX, BUJ XMMHYECKOW CBSI3U (KOBa/leHTHasl, MOHHas, MeTa/ulhueckKas,
BOZIOPO/HAs), TUM KPUCTa/VINYeCKOW PelIéTKY KOHKPeTHOIO Bell|eCTBa;

Cc(hOPMHPOBAHHOCT YMeHUsT OOBSCHSATh 3aBUCUMOCTh CBOWCTB BeI[eCTB OT BHJA
XUMHUUYECKON CBSI3M U THIA KPUCTA/UTMYECKOW PEIIéTKW, OOMEHHBIM U JJOHOPHO-aKLIeTTTOPHBIM
MeXxaHu3Mbl 00pa30BaHusi KOBa/IeHTHOM CBSI3H;

c(OpMHPOBAaHHOCTb YMEHUM: KJIaCCU(ULMPOBaTh: HeOpraHWYecKHe BellecTBa MO UX
COCTaBy, XMMHYeCKHe peakLUMu IO pas/MuyHbIM MpPHU3HaKaMm (YUC/Iy U COCTaBYy pearupyrolinux
Bell|eCTB, TelyioBoMy 3(¢eKTy peaklUyd, H3MEHEeHHI0 CTeleHell OKHUC/IeHHs 3IeMEHTOB,
00paTMMOCTH, y4YaCTHIO KaTajr3aTopa W [JpYyrve); CaMOCTOSITeJbHO BBIOMPATh OCHOBAHHUSI W
KpUTEPUH /151 KJ1acCU(UKaLMY M3ydyaeMbIX BelleCTB U XUMHUYEeCKUX peakLui;

c(hOpMHPOBAaHHOCTL YMEHUSI pacKpbIBaThb CMbICI Tepuojuuveckoro 3akona [I. U.
MeHjiefleeBa ¥ [IeMOHCTPHUPOBaTh €ro  CHCTEMAaTU3UDYIOIIYI0, OOBSCHUTENTBHYIO U
MIPOrHOCTHUYECKYIO (DYHKLIUH;

c(hOpMHPOBAHHOCTb YMEHUM: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHEe aTOMOB M HMOHOB
XUMHUYECKUX 3JIEMEHTOB IepBOro—ueTBéproro nepuozos [lepuoguueckor cucrems! /[I.U.
MeHjeneeBa, UCMOJb3ysl MOHATHS «3HEPreTUYecKre YPOBHU», «3HEpPreTUUecKue MoJypOBHUY,
«S-, p-, d-aToMHbIe OpOMTaMM», «OCHOBHOEe U BO30YKAEHHOe SHepreTUuUeckue COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH W3MeHEHHUs CBONCTB XUMUYECKMX 3/IeMEHTOB W MX
coeJMHeHMM 1o nepuogam U rpynmnam [leproguueckon cucrtemst 1. 1. MeHzieneeBa, BaeHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBe CTPOEHUsI UX JIEKTPOHHBIX 000/10U€K;



chOpMHPOBAHHOCTL yYMEHWM: XapaKTepu3oBaTh (OMMCHIBaTh) 0OIHMe XUMHUUeCKHe
CBOMCTBA BeIleCTB pa3/MUHbIX K/IaCCOB, TO/TBEP)KJaTh CYI[eCTBOBaHUE TeHeTUUeCKOW CBS3U
MeX/ly HeOpraHMn4eCKMMU BellleCTBaMH C TIOMOIIIbI0 YPaBHEHUM COOTBETCTBYIOIINX XUMUUECKUX
peaxiuii;

c(hOpMHPOBAHHOCTb YMeHHUsI PaCKpbIBaTh CYIIHOCTb: OKUCUTETbHO-BOCCTAHOBUTETBHBIX
peakifii MoCPeJICTBOM COCTaB/IeHHSI 3/IeKTPOHHOTO OasaHca 3THX peakLyii; peakuyii HOHHOTO
oOMeHa MyTEéM COCTaBJEHHWS HMX TIOJHBIX W COKpAIEHHBIX HOHHBIX YpaBHEHWH; peakIui
TUJPOJIM3a; peakluil KoMIuieKcooOpa3oBaHUs (Ha TIpUMepe THUAPOKCOKOMILIEKCOB LIMHKA U
aTFOMUHUS);

Cc(hOPMHPOBAHHOCTL yMeHHUSI OOBSICHATHL 3aKOHOMEPHOCTH TIPOTEKAHUS XUMHUYECKUX
peakiuii C y4yéToM HX 3JHepreTUUeCKUX XapaKTepUCTHK, XapakTep W3MeHeHUsI CKOPOCTH
XUMUYECKOW peakliy B 3aBUCUMOCTH OT Pa3/IMUHbIX ()aKTOPOB, a TaK)Ke XapaKTep CMeIlleHus
XHMMHUYEeCKOT0 paBHOBeCHSI 110/, BUSIHAEM BHeIIHUX Bo3jelcTBUi (ripuHLuI Jle [llaTenbe);

c(hOpMHPOBAHHOCTh YMEHUSI XapaKTepru30BaTh XUMUUECKHe peakliH, jie)kalllie B OCHOBe
TIPOMBIIIVIEHHOTO TIOJIyUeHHs] CEepHOWM KHUCJIOThI, aMMHaka, OOIlue HayuHble TTPUHLIUIIGI
XUMUYECKUX TIPOU3BOJCTB; 1]e1ec000pa3HOCTh TIPUMEHeHUs HeOpraHW4YeCKUX BelecTB B
TIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3peHUsI COOTHOIIIEHUsT PUCK-TI0/Tb3a;

c(hOpMHUPOBAHHOCTh B/a/IeHHsI CUCTeMOU 3HaHUM 0 MeTO/lax HayYyHOro MO3HaHUS SIBJIeHUM
MpupoAbl — Hab/ojeHue, UW3MepeHHe, MOJeSUpOBaHNe, SKCIepuMeHT (peasibHbIM U
MBIC/IEHHBIN), MCII0/Ib3YeMbIX B €CTeCTBEHHBIX HayKaX, YMeHHsl TPUMEHSTb 3TU 3HaHUs TPH
9KCTIepUMEHTa/lbHOM MCC/IeJOBAaHUM BeIeCTB W /i1 OOBSICHEHUSI XWUMWUYECKUX sIBJIEHUH,
HMMEIOLI[MX MeCTO B MPUPOJe, TIPAKTUUECKOH esTeTbHOCTH YesloBeKa U B MOBCeAHEBHOM XKU3HMY;

c(hOpMHUPOBAaHHOCTh YMEHUSI BBISIB/ISITh B3aUMOCBSI3b XUMHUUECKUX 3HAHUM C MOHSATUSIMU U
Tpe/ICTaB/IeHUs MU [IPYTUX eCTeCTBeHHO-HayYHbIX TIpeAMeToB i 0Oojiee  0CO3HAHHOTO
TIOHMMaHUsI MaTepUabHOTO eIMHCTBA MUDA;

c(hOpMHUPOBAHHOCTh YMeHHs TIPOBOAUTh PACUETHI: C UCTIOh30BaHUEM TOHATUNM «MacCcoBast
JI0JIs1 BellleCTBa B PacTBOpe» U «MOJIsIpHasi KOHI[eHTpal[usi»; MacChl BelljeCcTBa Wik 00bEMa rasa
10 U3BECTHOMY KOJTMUECTBY BeIlleCTBa, Macce WM 00bEMY OZJHOTO M3 YUaCTBYIOIL[UX B PeaKlu
BeIIIeCTB; TeryIoBOro ddeKra peakiv; 3HaUeHUs BOJJOPOJHOTO ITOKa3aTesisi paCTBOPOB KUC/IOT
W 1e/ioueld C WM3BECTHOM CTereHbI0 AMCCOLMALIMM; Macchl (00béMa, KOJMUecTBa BeLeCTBa)
MIPO/IYKTa peakivu, ecjii OJHO U3 UCXOJHbIX BeIlleCTB /IaHO B BH/Jie pacTBOpa C Orpe/esiéHHON
MacCOBOM [0/ieli pacTBOPEHHOTO BeI[eCTBAa WM JAHO B H30BITKe (MMeeT TpUMeCH); [OJIH
BbIX0/Ia TIPO/IYKTA PeakKlun; 00bEMHBIX OTHOIIIEHHH Tra30B,;

c(hOpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITeIbHO TIJITAHUPOBAaTh W MPOBOAWUTH XUMHUECKUN
9KCTMIepUMEHT (TIPOBe/IeHHe Peakliii MIOHHOTO 0OMeHa, TIOTBeP)K/IeH!e KaueCTBeHHOT0 COCTaBa
HEOpPraHWYeCKHX BeIeCTB, OTpe/esieHre Cpe/ibl PACTBOPOB BeIIeCTB C MOMOIIbI0 WH/AWKATOPOB,
V3yuyeHue BJIUSTHUS pa3/IMuHbIX (PAKTOPOB HA CKOPOCTb XWMHYECKOW peaki[iH, pellieHHre
9KCIepPUMEeHTaIbHBIX 3a/lau 1Mo TeMaM «MeTauibi» U «HemeTannbi») ¢ coOMoieHreM TIpaBUI
6e3omacHoro obpailieHusi C BelljecTBaMu U jabopaTopHbIM 0OOpyZoBaHueM, (popMynMpoBaTh
Lefb WCCAeIOBaHUs, TIPE/ICTaBIATh B pa3/MuHONM Qopme pe3y/ibTaThl IKCIIEPUMEHTA,
aHa/TM3MPOBATh U OLIEHUBATh WX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTL YMeHHM: cobOM0AaTh MpaBuia MOJIb30BaHUS XUMHUUECKOW MOCYyAoN 1
naboparopHbiM 060pyzsoBaHreM, obpailleHusl C BellleCTBaMH B COOTBETCTBUM C WHCTPYKLUSMHU
M0 BBITIOJHEHUIO J1TaOOPaTOPHBIX XWUMHUECKUX OIBITOB, 3KOJIOTUYECKU 1]e71eco00pa3Horo
TOBe/leHUsT B OBITY W TPY/JOBOH [eATEJILHOCTH B LIEJSIX COXPaHEHUs CBOEro 3/[0POBbS,
OKpY)KatoIlleid TIPUPOAHON cCpefibl U MAOCTHXKEHHs €8 YCTOMUMBOTO Ppa3BUTHS, OCO3HABAaTh



OMACHOCTb TOKCUUECKOTO JeWCTBUS Ha ’KMBble OPraHM3Mbl OMpe/e/IEHHbIX HeOpraHUuecKux
BelL|eCTB, IIOHKWMas CMbICJ TToKasaresnd [1/1K;

c(hOpMHUPOBAaHHOCTh YMEHMI: OCYIIeCTB/IATh 1ieJIeHalPaB/eHHbIM TOUCK XUMHUYeCKOoU
MHPOPMALIMK B Pa3MUHBIX MCTOYHMKAX (HayuHas ¥ yueOHO-HayuHasi UTepaTypa, CpeZcCTBa
MaccoBoit wuHbopmaluy, VHTepHeT U [Jpyrue), KpUTHYeCKH aHaJIu3UpOBaTh XWUMHUUYECKYIO
vHbopMaIuto, repepabaThiBaTh €€ U UCIO/b30BaTh B COOTBETCTBUM C TIOCTAB/IEHHOW yueOHOM
3a/iauei.



TEMATUYECKOE IVNTAHUPOBAHUE
10 KJIACC

Ne

KomuecTBO uacoB

OneKTpoHHBIE (IU(POBLIE)

HavMeHoBaHue pa3zie/ioB ¥ TEM IIPOrpaMMBl
/1 P porp Bcero Korrporsiiete  IpaxTirieckue oOpa3zoBaTe/bHBIE PeCYpPChI
paboThI paboThI
Pazgen 1. TeopeTnueckyie OCHOBBI OpraHUUEeCKOH XUMIH
IT 7 .T
L1 crpoemnn oprammecins copnmeni A, M. 8 ErGnorexa LIOK
) P P A o https://m.edsoo.ru/d69df650
byrneposa
Wroro mno pa3peny 8
Paspen 2. YrneBogopoasl
21 [IpenenbHble yriieBoAOPOAbI — ajKaHbl, 5 bubnmoreka [JOK
' L{MKJ/I0a/IKaHbI https://m.edsoo.ru/d69df650
99 HenpepenbHble yrieBogOpOAbI: aKeHbI, 14 1 bubnuoreka IIOK
) anKa/iueHbl, alIKWHbI https://m.edsoo.ru/d69df650
bubnmoreka [JOK
2.3 A 8
POMATHUECKHE YI/ICBOAOPOAB! (apetbi) https://m.edsoo.ru/d69df650
54 [IpypoHbIe UCTOUHVKHU YI/IEBOLOPOOB U UX 4 Bubmoreka LIOK
) repepaboTKa https://m.edsoo.ru/d69df650
bubnuoreka IIOK
2.5 r 4 1
IOTEHTPOMSBOAHBIE YITIEE0A0POAOE https://m.edsoo.ru/d69df650
Wroro no paspeny 35
Pa3pen 3. Kucnopogcogepskaiye opraHuueckye CoeIvHeHus
bub6 OK
3.1 Cnuprsl. deHon 11 1 nomiotexa L}

https://m.edsoo.ru/d69d{f650




KapbOoHubHBIE COeJUHEHUS: a/TbJETU/IbI U

bubmoreka LJOK

3.2 . Kap6 .C 21
KeTOHbI. KapboHOoBbIe KUCTIOThI. CII0’KHBIE https://m.edsoo.ru/d69df650
5¢upsl. JKupbl
bubmoreka [LJOK
3.3 Yy 9
HICBOAN https://m.edsoo.ru/d69df650
Wroro no pa3peny 41
Paspen 4. A3oTcozepikalliie OpraHiyecKye CoeJuHeHus
bubnmoreka IIOK
4.1 A LA .b 12
MIHBL AVIHOKHCIOTRL HEEH https://m.edsoo.ru/d69df650
Wtoro no paspeny 12
Paspen 5. BeicOKoMoOJIeKy/ISIpHEIe COeAUHEHUS
5.1 BricokomoneKyisipHble COeIMHEHUS 6 Bubmiorexa LIOK
) YZAp A https://m.edsoo.ru/d69df650
Wroro no paspeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KomuecTBO uacoB

HanmeHoBaHMe pa3/ienioB ¥ TeM DneKTpoHHEBIe (I(POBLIE)
Ne i/t KontposmHele | IIpakTHueckue
TPOrpamMMBbI Bcero obpa3zoBare/bHbIe PecypChl
paboThI paboThI
Pa3pen 1. TeopeTnueckue OCHOBBI XMMUUA
o Cg}:eH:e aT:;wa. lze[():ns,qnqecmﬁeacaKOH ; Bu6miotexa LIOK
. u HouecKasi CUCTeMa XMMHUUeCKUX
PHOA https://m.edsoo.ru/2dd5724
snemeHToB [l. 1. MeHpeneeBa
19 Crpoenue BetectBa. MHoOroobpasue 1 1 bubnmoreka [JOK
) BeLIeCTB https://m.edsoo.ru/2dd57f24
bubmoreka [JOK
1.3 X 19 1 3
VIMIHECKHE peartin https://m.edsoo.ru/2dd5724
Wtoro no paspeny 39
Pa3pen 2. HeopraHnueckas: XuMust
bubnmoreka [JOK
2.1 H 31 1 3
eMETaIbt https://m.edsoo.ru/2dd57f24
bubmoreka [LJOK
2.2 M 23 1 2
TR https://m.edsoo.ru/2dd57f24
WNtoro no paspeny 54
Paznen 3. Xvumus U KU3Hb
31 Meto/b! 03HaHUSA B XUMUU. XUMUS U 9 bubmoreka LIOK
’ JKM3Hb https://m.edsoo.ru/2dd57{24
WToro no pazgeny 9
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 102 4 8







I[TIOYPOYHOE IVTAHUPOBAHUE

10 KJIACC
Kom1uectBo yacoB
Ne Hata O/eKTPOHHbIE I(POBLIE
Tema ypoka KouTposeaeie  IlpakTuueckue
/1 Bcero u3ydeHHss 00pa30BaTe/IbHbIE PECYPCHI
paboThI paboThI
[Ipeamet u 3HaueHue
OpraHUYecKol XUMHH, 1 bubmiorteka LJOK
Tpe/iCTaBJIeHre 0 MHOT000Opasuu https://m.edsoo.ru/3686e6f5
OpPraHUuYeCcKUX COeUHEeHUH
OD/eKTPOHHOe CTPOeHue aToMa
nepo/ia (OCHOBHOE U
§Z36§quél(moe COCTOSIHHMS). 1 Bubmorexa LIOK
https://m.edsoo.ru/0ce6fd4c
BaneHTHbIe BO3MO>KHOCTU aTomMa
yriaepoja
XuMuyeckasi CBSI3b B
OpraHUUeCKHUX COeUHEeHUsIX.
NII)EXaHI/IESMLI o6pa3’£(t)BaHHH 1 Bubmmorexa LOK
. https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
pa3pbiBa CBsi3eid
Teopus CTpOeHUsI OpraHuYeCcKux 1 Bbubmoteka LIOK
coenvHeHut A. M. Byrneposa https://m.edsoo.ru/9e595cb8
Buiel v3oMepun: CTpyKTYpHasl,
MPOCTPaHCTBEHHas!.
BIJ)'IEKT];OHHLIE 3¢ ¢deKThI B 1 Bubnmorexa LIOK
https://m.edsoo.ru/b0e61661
MOJIEKY/IaX OPraHUUeCKUX
COoeZIMHEeHUMN
IIpencraBnenue o 1 bubmioreka LJOK
K/IaCCU(PUKALIUU U https://m.edsoo.ru/c212dd21




CcUCTeMaTHuecKasi HOMeHK/IaTypa
(IUPAC) oprannueckux

aTOMOB 3/IeMEHTOB, BXO/SIIUX B
ero cocraB. CucremMaTtusauus u
000011[eH1e 3HAHUM 10 TeMe

BeIIeCTB
7 Knaccudukaims peakijuii B bubmiorteka LJOK
OpraHUYecKOW XUMHUU https://m.edsoo.ru/ba5706aa
Cucremaru3aius u 06001eHre bubmmoreka IIOK
8 .
3HaHUM TI0 TeMe https://m.edsoo.ru/87a37cab
AJTKaHbI: TOMOJIOTUYECKUM psifi,
obmast hopmyia, HOMEHK/IaTypa
9 v IEOMS;)I/EI, B;JIGKTPOHHOG U s Bubmorexa LOK
https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOEHUe
MOJIEKYJT
10 du3nuyecKue 1 XuMuyeckKue bubmoreka IIOK
CBOMCTBa a/TKaHOB https://m.edsoo.ru/3137711c
HaxoxxgeHue ankaHoB B
11 anp:(,q'qe. CriocoObI rostyueHus 1 Bubmorexa LIOK
https://m.edsoo.ru/259b0a5b
TIpUMeHeHHe allKaHOB
[uknoankaxsl: o61iast popmya,
HOMEHKJ/IaTypa 1 U30MepHus,
12 OCO6€HHOC”1§“,IE CTpOEHI/IHpI/I Bubmmorexa LOK
. https://m.edsoo.ru/156730d2
XUMHAYEeCKUX CBOWCTB, CITIOCOOBI
TIOJTy4YeHHUsI ¥ IPUMeHeHHe
PerrieHrie pacuéTHBIX 3aZlau Ha
onpejiesieHre MOJIeKY/ISIPHOU
(hopMyJibl OPraHUYecKoro Bubmorexa LIOK
13 BeI[eCTBA M0 MaCCOBBIM [JIOJISIM

https://m.edsoo.ru/bf84d8eb




AJKeHbI: TOMOJIOTUYeCKUN P,
obujas hopmyna, HOMEHK/IATYpa,
3/IEKTPOHHOE U

bubmmoreka IIOK

14 MIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
Mosiekys1. CTpyKTypHas U LjucC-

TPaHC-U30MepHsl aJIKEHOB
dusryeckue U XMMHUYeCKHe

15 CBOMCTBA anKeHOoB. [IpaBusio Bubmorexa LIOK

https://m.edsoo.ru/21069ccd
MapKOoBHUKOBa

16 CriocoObI rostyueHus U bubmmoreka LIOK
TpUMeHeHUe aJIKeHOB https://m.edsoo.ru/665dc058
ITpakTrueckast pabora Ne 1 1o

17 Tell)we "HonyquII)/Ie 9TU/IeHAa U Bubmorexa LIOK

. https://m.edsoo.ru/0941eed8
V3yueHHe ero CBOMCTB
PemeHnie pacuéTHbIX 3a7iau Ha
ornpe/iesieHue MOJIeKY/ISIPHOU bubmoreka IIOK

18
(hopmyJibl OpraHuuecKoro https://m.edsoo.ru/e9ea9921
BellleCcTBa
AsnkajueHbl: CONPsDKEHHBIE,

19 U30/IMPOBaHHbIe, Bbubmoteka LIOK
KyMmysiupoBaHHbIe. OcoOeHHOCTH https://m.edsoo.ru/04298c0a
5/IEKTPOHHOI'O CTPOEHUSI

20 XyUMHUUeCKue CBOMCTBa bubmoreka IIOK
COTPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

91 CriocoOb!I rosTyueHus U bubmoreka IIOK
TIpUMeHeHHe alKaJlieHOB https://m.edsoo.ru/1aa81660

oy AJTKUHBI: TOMOJIOTUYECKUM ps/, bubmioreka LJOK

obijas hopmyna, HOMEHK/IATYPa,

https://m.edsoo.ru/68b6cc4c




3/IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHe
MOJIeKyJ1, pr3nyecKre CBOMCTBa

23 X¥MHYecKre CBOMCTBa a/IKUHOB Bubmorexa LIOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIe peakLiuu Ha bubmmoreka IIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

75 Crioco0bl osTyyeHust u Bbubmoteka LIOK
rpYMeHeHNe aJIKMHOB https://m.edsoo.ru/a6f9alea
Perienuie 3asayu: pacuéTsl 1o

26 yPaBHEHHIO 'E)l(I/IMI/[I)quKOf/JI Bubmorexa LIOK

https://m.edsoo.ru/5db8e526
peakLyu

57 Cucremaru3sanus 1 06001ieHe
3HaHWi1 110 Teme
ApeHbI: rOMOJIOTUYECKUH psif,
o61ast popmysa, HOMeHK/IaTypa.

)8 DJIeKTPOHHOE U Bbubmoteka LIOK
IIPOCTPaHCTBEHHOe CTPOeHUe https://m.edsoo.ru/a92a7094
MoJieKys1 6eH3071a ¥ TO/Tyos1a, UX
(bu3myecKkre CBONCTBA

79 X¥MHYecKre CBOMCTBa apeHOB: Bbubmoteka LIOK
peakLvu 3aMeleHust https://m.edsoo.ru/a44alae4
XHMHUUeCKre CBOMCTBA apeHOB:

30 peaxkLuu HpI/ICOE,E[I/IHEHI/UE Bubmorexa [OK

https://m.edsoo.ru/a44alae4
OKHCJIeHe TOMOJIOroB b6eH30s1a

a1 OcobeHHOCTH XUMUYECKUX bubmoreka IIOK
CBOWCTB CTUPOJa https://m.edsoo.ru/d5018a54

32 Perrennie pacuéTHbIX 33124 Ha bubmiorteka LJOK




33

orpe/iesieHre MOJIeKY/ISIPHOU
(hopMyJibl OPraHUUYecKoro
BelllecTBa

Cr1oco0bI TTo/TyueHust U
TIpUMeHEeHHe apeHOB

https://m.edsoo.ru/53461a2c

bubmiorteka LJOK
https://m.edsoo.ru/6f717d09

34

I'eHeTHUECKas CBSI3b MEXY
Pa3/IMYHbIMU K/laCCaMHt
yT7IeBOIOPO/IOB

35

PacuéTbl 110 ypaBHEHUSAIM
XUMHUYECKUX PeaKI|Hii.
Cucremaru3aius u 06001eHre
3HaHWM 10 TeMe

36

37

[Tpupopnsiii ras. [TonytHele
He(TsHbIe ra3bl

KameHHbIH yT0/b U TIPOYKThI
ero nepepaboTKu

bubmoteka LJOK
https://m.edsoo.ru/69b3398b

38

Hedtb 1 crioco6bl eé
niepepaboTku. [TprMeHeHre
MPO/IYKTOB MepepaboTku HedTh

bubmoreka IIOK
https://m.edsoo.ru/21f9de78

39

40

41

['eHeTHUecKas CBSI3b MeXAY
pas/IMuHbIMU KJ1aCCaMUu
yIJIeBOJ0PO/I0B
l"ayoreHonpousBoHbIE
yIJIeBOJOPO/IOB: 3/IEKTPOHHOE
CTPOEeHHe; peakLiuM 3aMelLeHus]
rajioreHa

[HelicTBHe 1jenouel Ha
raJIoreHIIpOr3BO/HbIE.

bubmioreka LJOK
https://m.edsoo.ru/82b4d759




BszaumopeiictBue
JIUrajoreHa IKaHOB C MarHUEM U
LIMHKOM

CucremaTH3alsi ¥ 00001IeHe

42 3HaHWM MO pa3jeny Bubmorexa LIOK
https://m.edsoo.ru/20e89f22
"YrneBogoponsr"

43 KontposibHast paboTa 1o Teme Bbubmoteka LIOK
"YrneBogopoasl" https://m.edsoo.ru/95c9e298
[IpenenbHbIe OJHOATOMHbBIE
CTIUPTHI: TOMOJIOTUYECKUM psif,

a4 obas dhopmyia, CTpoeHHe bubmmoreka IIOK
MOJIEKYJI, ©30MepHus, https://m.edsoo.ru/df04c5cd
HOMEHK/IaTypa, Kaaccuukanus,

(bu3nyeckre CBONCTBA
XyMHUUeCcKue CBOMCTBA
45 rpeJie/IbHbIX OJJHOATOMHBIX Bubmmorexa LIOK
https://m.edsoo.ru/26ee34fe
CTIUPTOB
CriocoOblI MosTyueHus u
46 TIpUMeHeHue Oy:HoaTOMHBIX Bubmorexa LIOK
https://m.edsoo.ru/484100000000000
CTIUPTOB
[TpocThie 3¢upbl: HOMEHK/IAaTypa

47 Y ¥30MepHst, 0COOEHHOCTH bubmoteka LJOK
($Y3UUeCKHX U XMMUUeCKUX https://m.edsoo.ru/c2c788b2
CBOMCTB
MHoroaTomHble CIIUPTHI:

48 STUJ/IEHTJIUKOJIb Y TJIUL|€PUH, UX bubmoreka IIOK

busryecKre U XUMHUUECKHEe
CBOICTBA

https://m.edsoo.ru/ee4d84aa




Cr1oco0bI TTO/TyueHust U

49 IpUMeHeHKre MHOI0aTOMHBIX Bubmorexa LIOK
https://m.edsoo.ru/d12e567d
CTIUPTOB
@eHOoJ1: CTpOeHUe MOJIeKYJIbI
50 d)HBI/II-IeCKI/II)e CBOMCTBA. o Bubmorexa LIOK
https://m.edsoo.ru/2ce726f8
TokcUYHOCTH (heHosIa
. Bbubmoteka LIOK
>1 XHMHteCKHe CBOHCTBA (perona https://m.edsoo.ru/037ca5f9
59 Crioco0bl MosTyyeHust u Bbubmoteka LIOK
ripuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
ITpakTrueckast pabora Ne 2.
53 Penrenne s3kcriepuMeHTaIbHbIX bubmioteka LIOK
3a7a4 110 TeMe "CIUPTHI U https://m.edsoo.ru/fd0ced09
deHosIBI"
£l CucremaTH3als ¥ 00001IeHe bubmoteka LJOK
3HaHWM M0 TeMe https://m.edsoo.ru/1810cb9b
Asbaieru/ibl ¥ KeTOHBI:
3JIeKTPOHHOE CTPOeHue
ee KapOOHW/IBHOM TPYTIIHI; bubmoteka LJOK
rOMOJIOTHUeCKHe Psifibl, 00IIast https://m.edsoo.ru/b139beaa
dbopmyna, usomepusi u
HOMEHKJ/IaTypa
Asbaieru/ibl ¥ KeTOHBI:
56 cbmgqecgne CBOWMCTBA; peakLyu Bubmorexa LIOK
’ https://m.edsoo.ru/c887425c
TIPUCOeTUHEHHST
Peakiiu oKHCIeHUs U Bubmiorexa LIOK
57 KaueCTBeHHbIe peakLun

anbJeruioB 1 KETOHOB

https://m.edsoo.ru/a393baa9




Cr1oco0bI TTo/TyueHust

bubmioreka LJOK

>8 a/bJIeTu/I0B U KETOHOB https://m.edsoo.ru/520d1c51
O[IHOOCHOBHBIe TIpe/ie/bHbIe
£g KapOOHOBBIE KUCJIOTHI, bubmiorteka LJOK
0COOEHHOCTH CTPOEHUST UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMeHK/aTypa
60 Kap60}11)01351x KHCJIOT nyp Bubmorexa LIOK
L https://m.edsoo.ru/700cc87b
(bu3myeckre CBONCTBA
XyMHUUeCKue CBOMCTBA
61 rpe/ie/IbHbIX OHOOCHOBHBIX Bubmmorexa LIOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJ/IOT
Oco6eHHOCTH CBOKCTB
62 MYyPaBbUHOM KHC/IOTHI. Bbubmoteka LIOK
MHoroobpas3uie KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcobeHHOCTH CBOWCTB:
Herpe/ie/IbHbIX U
apOMaTHYeCKHUX KapOOHOBBIX,
63 ,E[iKapﬁoHOBLIX ' Bubmorexa LOK
’ https://m.edsoo.ru/83a08773
T'M/IPOKCUKApOOHOBBIX KMCJ/IOT.
[TpeacraBuTE/NN BBICIIAX
KapOOHOBBIX KHUC/IOT
64 [ToHsATHE O MPOU3BOHBIX Bubmoteka LIOK
KapOOHOBBIX KUCJ/IOT https://m.edsoo.ru/0d162d9d
CriocoObI rosTyueHus u Bubmorexa LIOK
65 rpyuMeHeHre KapOOHOBBIX

KHUC/I0T

https://m.edsoo.ru/7c065c9d




CrnoxxHbie 3(UpHI:
TOMOJIOTHUECKHUH psifi, 001miast

bubmmoreka IIOK

66 dbopMmysia, usomepusi u https://m.edsoo.ru/adfffe6d
HOMeHK/IaTypa

67 dusnyeckre U XMuMUUeCcKue bubmiorteka LJOK
cBolcTBa 3¢ MpoB https://m.edsoo.ru/ad6b94b2
PemieHue pacuéTHbIX 3a/iau: 1O
yPaBHEHUIO0 XUMHUUYeCKON

68 peakiyu, Ha orpejeneHue
MOJIEKY/ISIPHOM (POPMYJIBI
OpPraHUueCcKOoro BelllecTBa
[MTpakTrueckast pabota Ne 3.

69 Penrenne s3kcriepuMeHTaIbHbIX bubmoteka LJOK
3a7a4 110 TeMe "KapboHoBbIe https://m.edsoo.ru/486671fb
KUC0ThI. Cro)KHbIe 3¢pupbl”
JKupsl: cTpoeHue, pusnueckue u

70 XI/IMIZ/IIJECKie CBof/:Icql)"Ba Bubmorexa LIOK

https://m.edsoo.ru/a19c5b98

(ruaposnu3)
Oco6eHHOCTH CBONCTB KUPOB,

71 CoZieprKalluX OCTaTKU bubmoreka IIOK
Herpe/ieNIbHbIX JKUPHBIX KUCJIOT. https://m.edsoo.ru/b0331922
JKupel B mpupoze
Mpbla Kak COJIM BBICIIIUX
KapOOHOBBIX KHUC/IOT, UX

72 Molzomee nevicrue. [Tonsitue o Bubmorexa LIOK

https://m.edso0.ru/3c566565

CUHTETUUECKHUX MOIOIIUX
cpeactBax (CMC)

73 l'eneTnueckas CBs3b bubmioreka LJOK

YTJI€BOJIOPO/IOB U

https://m.edsoo.ru/56790c96




KHUCIOPOACO/IePrKaluX
OpraHUYeCKHX BeIleCTB

PacuéTel 110 ypaBHEeHUsIM

74 .
XUMHUUECKUX peakLvii

75 Cucremaru3sanus u 06001eHe Bbubmoteka LIOK
3HaHUi1 110 Teme https://m.edsoo.ru/f8eaf2eb
OO011jas1 XapaKTepUCTHUKA

76 yT7IeBO/IOB U K1acCHUUKaLIUS bubmmoreka IIOK
yr71eBo/I0B (MOHO-, IU- U https://m.edsoo.ru/7a9693al
roIMcaxapu/pbl)

MoHocaxapypbl: (prusryeckue
77 CBOMCTBa If H'SXO)I?ELEHI/IE B Bubmorexa LIOK
https://m.edsoo.ru/b4bdda2d
rpupojie
[IprimeHeHue I1t0KO03bI, eé
78 3Hl:;IIEHI/Ie B )KI/I3H€,E[€HT’GIII>HOCTI/I Bubmorexa LIOK
https://m.edsoo.ru/5e61122d
opraHusma
[ucaxapusbl: caxapo3a,

79 MaJibTO3a Y JIaKTO3a. bubmoreka IIOK
HaxoxxzeHue B npupose u https://m.edsoo.ru/eb0384e7
TpUMeHeHue 1caxapuioB
[Monmmcaxapufibl: CTpOeHUe

80 MakpOMOJIeKyJl, pu3nUyecKre u Bbubmoteka LIOK
XWMHUECKHe CBOMCTBA, https://m.edsoo.ru/72a04508
rpUMeHeHue

81 [MoHsATHE 06 UCKYCCTBEHHBIX bubnuoreka LIOK
BOJIOKHAX https://m.edsoo.ru/6216e766

82 PeluieHune pacueTHbIX 3a/ja4 Ha bubmmoreka IIOK

orpeiesieHUe [10JId BbIX0/a

https://m.edsoo.ru/7fde47ef




MIPOAIYKTa Peakivu OT
TEOPeTUYEeCKU BO3MOKHOT'O

CucremaTH3alsi ¥ 00001IeHe

bubmioreka LJOK

83 3HaHWM MO pasjeny https://m.edsoo.ru/08d4364c
KonTposibHast paboTa 1o Teme
84 "Kucgopogco,qipmamne Bubmorexa LOK
.y https://m.edsoo.ru/42c6678e
OpraHuuecKre coeJUHeHUs!
AMuUHBI: Knaccudukarus,
CTpOeHUe MOJIEKYJI, 001ast
85 d)(pryﬂa I/IBOMe}I;I/IH B Bubmorexa LIOK
’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJ/IaTypa U (pu3nueckue
CBOMCTBa
86 XyUMHUUeCKue CBOMCTBA bubmoreka IIOK
anvaTUUeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTpPOeHHe aHW/IMHA
87 oco6eHHOCTi XUMUAYECKUX ’ Bubmorexa LIOK
N https://m.edsoo.ru/39cd21f1
CBOWCTB aHU/IMHA
CriocoObI MosTyueHus u
88 MpYMeHeHHe a}jlqmbamqecxnx Bubmorexa LIOK
https://m.edsoo.ru/eal38763
aMHHOB
AMWHOKHC/IOTBI: HOMEHK/IaTypa
89 Y u3omepus, pusnueckue Bbubmoteka LIOK
cBoiicTBa. OTAenbHbIE https://m.edsoo.ru/d1773e80
TIpe/ICTaBUTE/T (-aMUHOKUCTIOT
XuUMHUUeCcKue CBOMCTBA
90 aMUHOKUCJIOT, UX bubmioteka LJOK

O1oIorMueckKoe 3HaueHue
aMuHOKuc/I0T. CuHTe3 U

https://m.edsoo.ru/77df705a




TUPON3 TIeTITH/0B

91 besiku Kak npuposHbie Bbubmoteka LIOK
TMOJINMEPBI; CTPYKTYPhI O€/TKOB https://m.edsoo.ru/429e9899
. Bbubmoteka LIOK
92 XuMHuUecKue CBOMCTBa Oe/IKOB hitps://m.edsoo.r/6237306d
A3soTtcopepxartiue
reTepoLMKINUecKre
93 COE,E[[I)/IHL:BHI/IH. HykneuHossle Bubnworexa [OK
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOeHUe U
Ouosiornueckast poJib
ITpakTrueckast pabota Ne 4.
o E;H;EH;OE Ta:;leiepHMeHTaanHx Bu6mioreka LIOK
https://m.edsoo.ru/8e3c02d1
"A3oTcogepxaliue
opraHuyeckve coeJvuHeHUs"
ITpakTrueckast pabora Ne 5.
95 Penrenne skcriepuMeHTa bHbIX bubmoteka LJOK
3aziay 1o teme "Pacrio3HaBaHUe https://m.edsoo.ru/bde3fdf6
OpraHUYeCcKUX CoeIMHeHU"
KonTtpospHast pabora o Teme
96 "A3ofco,qep>1<a;1)1me Bubmmorexa LOK
N https://m.edsoo.ru/ce561bc7
OpraHvuecKre CoeJUHeHUs!
OcHOBHbIE TIOHATHS XUMUU
BBICOKOMOJIEKY/ISIPHBIX
97 COoeZIMHEeHUMN I/IyMeEO,E[LI ux Bubmmorexa LIOK
https://m.edsoo.ru/7aa63ebd
CUHTe3a —TI0/IMMepHr3alivs U
TMOJIMKOH/eHCaLIUs
98 [Inactmaccel. Ytunvsanus u bubmmoreka LIOK




repepaboTKa IlaCTUKa

OnacTtomepsl: HaTypaJbHbINA

https://m.edsoo.ru/82242e0f
bubmmoreka IIOK

99 CUHTeTHYeCKHe Kayuyku. Pe3nHa 1 https://m.edsoo.ru/246103ec
BoJsiokHa: HaTypasbHble,

100 HCKYCCTBEeHHbIe, CUHTeTUYeCKHe. 1 Bbubmoteka LIOK
[Tosmumepsl crielianbHOTO https://m.edsoo.ru/5963a601
Ha3HaueHUst
[TpakTuueckast pabota Ne 6.

PerieHyie s3KcIriep¥MeHTa/IbHbIX Bbubmoteka LIOK

101 1
3a/1au 110 TeMe "Pacrio3HaBaHue https://m.edsoo.ru/3aebd77a
I1J1aCTMacC ¥ BOJIOKOH"

O06o00611eH1e ¥ CCTeMaTH3aLs

102 M3y4YeHHOI 0 MaTepuasa I10 Teme 1 Bbubmoteka LIOK
"BbICOKOMOEKY/IsIpHbIe https://m.edsoo.ru/6a22b1e8
coeiHeHUs"

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 KJIACC

KomuecTBO uacoB

Ne Hata OneKTpoHHbIe I(POBLIe
/n Tema ypoka B Konrpomreie  Ipaxririeckie u3ydeHusi  0bpa3oBare/bHbIE PECYPCHI
cero y4 p pecyp
paboThI paboThI
1 ATtom. CocTaB aTOMHBIX si7iep. 1 bubmmoreka IIOK
XuMHUecKuil 3neMeHT. V30ToIbI https://m.edsoo.ru/59c112ee
5 CTpoeHue 3/1eKTPOHHBIX 000/10UeK 1 bubmoreka IIOK
aTOMOB, KBAHTOBbIE UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukaimss XuMuueckux 371eMeHTOB 1 bubmiorteka LJOK
(s-, p-, d-, f-amemeHTRI) https://m.edsoo.ru/61294af9
4 PacripeziesieHre 3/1eKTPOHOB 110 1 Bbubmoteka LIOK
aTOMHBIM OpOHUTAISIM https://m.edsoo.ru/f5f750fe
OneKTpOHHbIe KOH(UTypaLlui aTOMOB
5 BHEMEETOB B OCHoionZIIJ/I I]:o36y>K,E[éHHOM 1 Bubmorexa LIOK
https://m.edsoo.ru/8149e846
COCTOSTHUM
6 OneKTpPOHHbIe KOH(GUTYPaLIMU HOHOB. 1 bubmoreka LIOK
OneKTpoOTpHUIaTeTbHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3aKOH U
7 ITepuogrueckasi cucTeMa XUMAYECKUX 1 bubmorteka LJOK
snemeHTOB /1. 1. MeHnzeneeBa, CBSI3b C https://m.edso00.ru/16957c01
COBpPEMEHHOM TeopUuer CTPOeHUsT aTOMOB
3aKOHOMEpPHOCTH U3MeHeHUs1 CBOMCTB
8 XUMHAYEeCKUX 3/IEMeHTOB U 00pa3yeMbIxX 1 bubnuoreka LIOK
VIMU TIPOCTBIX U C/IO)KHBIX BeIlleCTB I10 https://m.edsoo.ru/f8468927
rpymnnam v repuozam
9 CucremaTu3aiys ¥ 060011eHe 3HaHUM 1 bubmiorteka LJOK
o Teme https://m.edsoo.ru/8fad2942




Buabl xuMHuueckKou CBsi3u. MexaHHU3Mbl
o0pa3oBaHUs KOBAaJIeHTHOU CBSI3H.

Bbubmoteka LIOK

10 BopopozHas cBsisb. MeXXmoneKynsipHbie https://m.edsoo.ru/5a8072af
B3alMO/IeNCTBUS
BaneHTHOCTb U Ba/leHTHbIe
1 BO3MOXXHOCTH aTOMOB. CBS3b bubmiorteka LJOK
3/IeKTPOHHOM CTPYKTYPhI MOJIEKY/ C UX https://m.edsoo.ru/3d2ca093
reoMeTpUYeCKUM CTPOeHUEeM
12 IIpencraBneHyst 0 KOMITJIEKCHBIX bubmiorteka LJOK
COeJMHEHUSIX: COCTaB U HOMEHK/IaTypa https://m.edsoo.ru/8c66b12a
BeliectBa MoJ1€Ky/I5IpHOTO U
13 HEMOJIeKYJ/IIPHOIO CTpOeHUs1. TUIibl Bbubmoteka LIOK
KPUCTa/I/TMYeCKHX PellleTOK U CBONCTBa https://m.edsoo.ru/e167635b
BeIlIeCTB
[ToHsATHE O AWCTIEPCHBIX CUCTEMaX.
14 Hpe,[[CTaBJIéqHI/Ie OpKOJIJIOI/I,Z[HBIX Bubmorexa LIOK
https://m.edsoo.ru/da2c70e4
pacTBopax
VcTrHHBIE PacTBOPKI: HaChIlLleHHbIE U
15 HeHaCLILuerHLIe, pIE)lCTBopHMH;CTB. Bubmorexa LIOK
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruzapatel
16 CriocoObI BEIpayKEHHST KOHIIeHTPaI[iH bubmorteka LJOK
pacTBOpPOB https://m.edsoo.ru/328e653a
PemeHue 3azjau € MCMoJib30BaHUEM
17 MOHATUH "MiCCOBaH JlO/1s1 PaCTBOPEHHOI0 Bubmorexa LOK
oo .\ https://m.edsoo.ru/785e0ab4
BelllecTBa", "MoOJIsIpHasi KOHL|eHTpaLus
Knaccudukaimsi 1 HoMeHK/IaTypa bubmiorteka LJOK
18
HeOpraHUuYecKHX BeIlecTB https://m.edsoo.ru/bf9e108d
19 CucremaTH3alysi ¥ 0000IIeHe 3HaHUH bubmoreka IIOK




I10 TeMe

KoHTposbHast paboTa 1o TeMam
"CtpoeHue aToma. [leproauyeckuii
3akoH U [lepuoanyeckasi cucrema

https://m.edsoo.ru/8d2c6a3a

bubmiorteka LJOK

20 XUMHUUeCKUX semMeHToB /1. U. https://m.edsoo.ru/70a60aa4
MenpeneeBa", "CTpoeHue BelllecTBa.
MHoroobpasue BerjecTs"”
Knaccudukaims XuMuueckux peakijyi B
HeopraHuuecKou ¥ OpraHuyeckomn
71 XAMUWHU. 3aKOH COXPaHEHUS MaCChl bubmorteka LJOK
Bell[eCTB; 3aKOH COXpaHeHUsI U https://m.edsoo.ru/6335cdd?
TipeBpallieHus1 SHePTUU TIPU XUMHUUeCKUX
peakLusx
29 TernnoBbie 3 PeKTbl XUMHUUEeCKHUX bubmorteka LJOK
peakijuii. TepMoxummuuecke ypaBHeHHUs https://m.edsoo.ru/d1db86da
BbrurcsieHusi Mo ypaBHeHUsIM
23 XUMUUYECKUX peazEHf/i U Bubmorexa LOK
https://m.edsoo.ru/87b13954
TePMOXUMUUECKUM YPaBHEHHUSIM
CKOpOCTb XMMUYECKOMN peakiuu, eé
24 3aBUCUMOCTh OT pa3/IMuHbIX (DaKTOPOB.
Karanus u katanusatopsl
25 I'oMoOreHHbIe ¥ reTeporeHHbIe Peakluu
ITpakTuueckast pabora Ne 1 o Teme
26 "PI))J]I/IHHI/IG paBJIiHHLIX (hakTOpOB Ha Bubmorexa LOK
. .\ https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUUECKOW peakijuu
57 OO6paTtumble ¥ HeoOpaTHMbIe peakivu. bubmiorteka LJOK
X¥MHYecKoe paBHOBecHe https://m.edsoo.ru/30952f9b
28 [MTpaktuyeckas pabora Ne 2 1o Teme bubmoreka IIOK




"BnusiHue pa3nuuHbIX (aKTOPOB Ha
T10JI0KeHVe XMMUYeCKOro paBHoBecus"

OneKTpo/MTAYeCKasi IUCCOLaLIs.

https://m.edsoo.ru/3bf34el7

bubmiorteka LJOK

29 CusbHBIE U C/1a0ble 3/IEKTPOJIUTHI. hitps-//m.edsoo.ru/5£766bdf
CTerneHb auccolAaliiu
NonHoe npoussezsienue Bojasl. Cpezia
30 BOJJHBIX pECTBopr. BO/I[OSO,Z[HLII;I ’ Bubmorexa [OK
https://m.edsoo.ru/3966ca89
rokasatenb (pH) pactBopa
I'uaponus coneii. Peakium,
31 Hpgfexa}oume B paCTijaX Bubnworexa LOK
https://m.edsoo.ru/09d5a9bd
3JIeKTPOJINTOB
[TpakTrueckast pabora Ne 3 1o Teme
32 ")EI/IMI/IHECKI/IE [f)eaKL[I/II/I B pacTBopax Bubnworexa [OK
| https://m.edsoo.ru/2e3daeb0
3JIEKTPOJINTOB
OKUCIUTENbHO-BOCCTaHOBUTE/TbHBIE
33 peakuyy. BaxxHeullrie OKUC/IATETN U Bubmmorexa LIOK
https://m.edso0.ru/56226060
BOCCTaHOBUTE/H
34 MeTo/, 5/1eKTPOHHOTO (3/1EKTOHHO- bubnuoreka LIOK
HMOHHOTr0) OasaHca https://m.edsoo.ru/fb691387
35 OJIEKTPOJIM3 PACTBOPOB M PACIl/IaBOB bubmioreka LJOK
BellleCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3a7iau pa3JinuHbIX THUTIOB Bubmmorexa LOK
https://m.edsoo.ru/5a859d16
37 Pemienuie 3a7,a4 pa3iMyHbIX TUIIOB Bubmorexa LOK
https://m.edsoo.ru/5afa265d
38 Cucremaru3alnusi 1 000011IeH1e 3HaHHH bubnuoreka LIOK
1o TeMe "XHUMHUUECKHE Peak U https://m.edsoo.ru/c161eb85
39 KoHTtposnbHast paboTa o Teme bubmoreka IIOK




"XuMuueckye peakin"

TTomo)xeHue HEMETa/IJIOB B
[Teproanueckoi cucTeMe XUMHAUECKUX

https://m.edsoo.ru/a8a0a930

bubmiorteka LJOK

40 anementos /. M. Menzeneesa i https://m.edsoo.ru/8ca2dcad
0Cc00eHHOCTH CTPOEHUSI UX aTOMOB.
dusryeckue CBOKMCTBa HEMETa/VIOB
41 Annorponusi HeMeTasuioB (Ha mpUMepe bubmmoreka IIOK
KUCJIOpO/ia, cephl, hocdopa u yriepoza) https://m.edsoo.ru/ef92c91c
4 Bopopoz: monyueHue, Gpusnueckre U Bbubmoteka LIOK
XUMHUYecKe CBOMCTBa. ['uapubl https://m.edsoo.ru/0aa8f613
T"asmorensl: HaxoXKAeHHe B IIpUpOJe,
43 CrI0Cco0bI nonyq:}(lfm ¢)H3quecin'g u Bubmmorexa LIOK
L https://m.edsoo.ru/4e223795
XUMHUYeCKre CBONCTBa
IanorenoBofopoabl. BaxkHeliime
44 Kncnopoacoiegmimne COeIUHEeHU S Bubmmorexa LIOK
https://m.edsoo.ru/6b3255e6
rajioreHoB
JIabopaTopHbIe U MPOMBIIIIEHHbIE
45 CrocoObl TOTyUYeHusl TasloreHoB. bubnuoreka LIOK
[TprMeHeHue raoreHOB U UX https://m.edsoo.ru/6971aca4
CoeIMHeHU
ITpakTuueckast pabora Ne 4. PerieHue
46 C-)KpCl'IepI/IMEHTaJIiHbIX 3a/1a4 10 TeMe Bubnmorexa LIOK
https://m.edsoo.ru/8b26fecd
""anorensr"
Kucnopoz: naboparopHsbie 1
47 TIPOMBIIIIEHHbIE CITIOCOOBI MOJTyueHuUs, bubnuoreka LIOK
¢bur3nueckre U XMMHUYeCcKre CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHre KUCIOPO/A U 030HA
48 OKcyb! U IepoKCH/IbI bubmoreka IIOK




https://m.edsoo.ru/5c¢8816a0
bubmmoreka IIOK

49 P
CLLICHHE S PANTHHHBIX THHOB https://m.edsoo.ru/2b6d8b4b
Cepa: OXKJIeHHe ozie, crrocob
50 HOJIIEl :ziﬂxjsnj:qei;}:; II/)I X'EI[/IMI/IEECKI/IIEDI Bubmorexa [OK
Xq ’ https://m.edsoo.ru/46afael6
CBOMCTBa
bubmiorteka LJOK
51 C ,
€POBOAOPOA, CYMEPHAE! https://m.eds00.ru/7c875999
K
52 cepu. Ocobestioct caofier ceprof BrGmiorera LOK
PEL P https://m.edsoo.ru/8cfa2548
KUCJIOTBI
II 6ota Ne 5. P
53 aKz?IiTT;EE:zﬂiib?iia ay ns T:;ZI ) Bubmorexa LIOK
.\ P ) ft https://m.edsoo.ru/0afb05e4
Cepa u eé coeHeHUS
A3sor: , 6
S nonyuertus, quanece n xivsece biiborexa LIOK
fq ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMUAK, HUTPU/IBI
K
S5 asora, Ocoberocni caofiers asomo Briorera LIOK
) https://m.edsoo.ru/e2965afe
KUCJIOThI

56 [IpumeHeHue a30Ta U ero CoeZIMHEHUHN. bubmoreka LIOK
A3o0THbIe y00peHus https://m.edsoo.ru/129f5059
docdop: HaxoKAeHNe B TIPUPOJe,

57 Crocobbl oTyueHusi, Pu3nyeckue u bubmiorteka LJOK
XUMHYecKHe cBoiicTBa. Pochupl U https://m.edsoo.ru/9a6b43ec
bochun

cg Oxkcuapl hocdopa, pochopcoaepkaiiiye bubmiorteka LJOK

KUCI0THI. Cosm oCOPHOM KUCTOTHI

https://m.edsoo.ru/c7a2d429




[TpumeHeHue (ocdopa u ero

bubmiorteka LJOK

59 coepuHenuit. @ochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
ITpakTtuueckast pabora Ne 6. PelieHue

60 9KpCl'IepI/IM6HTaJIl:I)>HI:IX 3a71a4 1o Teme Bubmorexa LIOK

https://m.edsoo.ru/8175ac3f
"A3ot u pochop u ux coeHeHUS"
Yriepos: HaxoXKJeHue B TPUPOJe,

61 aJIJIOTPOITHbIe MOAU(UKALWY; bubmmoreka IIOK
(bu3myeckre U XUMUUeCKre CBOMCTBA, https://m.edsoo.ru/1eb19f9e
rpUMeHeHHe
Oxkcu nepona(Il), okcy

62 yrnep'i,z}[,;(l\l/?),ﬂyr(o;bHaﬂ KfICJIOTa U eé Bubmorexa LIOK

https://m.edsoo.ru/dba58adf
conu

63 Perienvie 3a/1au pa3/iMuHbIX TUIIOB Bubworexa LOK

https://m.edso0.ru/6029b609
Kpemuuii: HaxoxxgeHue B IIpUpoe,
64 CI'E)OCO6LI nonyq)eK}'?HH (l)I/ISI/IEE([Z)KIfe u Bubmorexa LOK
- https://m.edsoo.ru/143558ab
XUMUUEeCKHe CBOMCTBA

65 Oxkcup kpemuausi(IV), kpeMHueBast bubmioreka LJOK
KUC/I0Ta, CU/IUKATEI https://m.edsoo.ru/3170e7b1
[IprMeHeHre KpeMHUS U ero bubnuoreka LIOK

66 coenHeHU. CTeKJI0, ero rnoayJyeHue, https://m.edsoo.ru/393cdac0
BU/IbI CTEK/Ia https://m.edsoo.ru/5823cefb

67 Peluienue 3a/1au pas3/iMuHbIX TUIIOB Bubmorexa LOK

https://m.edsoo.ru/b624£801

68 CucremaTH3alysi ¥ 0000IIeHe 3HaHUH bubmoreka IIOK
no teme "Hemertasnibr" https://m.edsoo.ru/6e864db5

69 KonTtposbHast pabora o Teme bubnuoreka LIOK

"HemeTtamin!"

https://m.edsoo.ru/d0484c76




AHanu3 pe3ynbTaToB KOHTPOJILHOMN

bubmiorteka LJOK

70 paboThI, KOPPEKIHS OIIHMO0K https://m.edsoo.ru/2b7e9510
[TonoyxeHnre MetanoB B [leproguueckoit
71 CHhCTEMe XUMUYECKUX 37IEMEHTOB. bubmiorteka LJOK
Oco6eHHOCTH CTPOEHUS 3/IEKTPOHHBIX https://m.edsoo0.ru/9839¢16c
000/104eK aTOMOB MeTaJlJIOB
O6mmye pu3nyecKre CBOMCTBA METAJI/IOB.
72 Hp;umeHc(le)HHe METaJIJIOB B OBITY U Bubmorexa LIOK
https://m.edsoo.ru/51dac9d3
TeXHUKe
73 CrnuiaBbl MeTasuioB. Koppo3usi MeTaioB Bubworexa LOK
https://m.edsoo.ru/42b872e3
74 Perrenne 3a7iau pa3inyHbIX THUTIOB Bubmmorexa LOK
https://m.edsoo.ru/e3de37b6
ONeKTpOXUMHUeCKUH HarpsbDKeHun
75 METaJIJl:I)OB. Ob1me CHO[:(I)%I:I H(l;)ﬂylleHI/IH Bubmorexa LIOK
https://m.edsoo.ru/94eb377a
MeTaJsIJIoB
OO0u1jast XxapakKTeprUCTHKa MeTasiioB [A-
rpymrbl [leproguueckoi cucTeMbl
76 XUMHYECKHX 371eMeHTOB. Hatpuii u bubmoreka LIOK
Ka/IMii: IosiyyeHre, (pusnueckue U https://m.edsoo.ru/e12c26b3
XUMUYECKHe CBOMCTBA, MPUMEHEeHNe
MPOCTHIX BELeCTB U UX COeJMHEeHUN
OO011iast xapakTepruCcTHKa MeTasnoB I1A-
rpymnnsl [leproguueckor cucTemsl
77 XUMHUUYECKUX 3/IeMeHTOB. Marunii u Bbubmoreka LIOK

Ka/bLIUi: TIoy4yeHue, prusnueckue U
XUMHYeCcKHe CBOWCTBA, TPUMeHeHNe
MPOCTHIX BeLeCTB U UX COeIMHEHNH

https://m.edsoo.ru/7c3e49c0




78 JKécTKOCTh BOJIBI U CTIOCOOBI eé bubmiorteka LJOK
yCTpaHeHUst https://m.edsoo.ru/c74bfae9
79 AtoMUHMI: TIO/TydYeHue, PusnuecKue U bubmiorteka LJOK
XUMHYeCKre CBOMCTBa, MPUMeHeHUe https://m.edsoo.ru/0e79b266
AmdoTepHble CBOMCTBA OKCHAA U
TU/JPOKCH/IA aJTFOMHUHMUS, bubmmoreka IIOK
80
TU/IPOKCOKOMIL/IEKChI a/TFOMUHUS, UX https://m.edsoo.ru/5d12d318
rpUMeHeHHe
81 Perienvie 3a/1au pa3/iMuHbIX TUIIOB
ITpakTuueckast pabora Ne 7. PerieHue
82 9Kl:Z?HepI/IMEHTaJII;HbIX 3a/ja4y 1o TeMe Bubmorexa LIOK
https://m.edsoo.ru/27a4af43
"Mertasuibl I/1aBHBIX nOArpynm"
OO6111ast XxapaKTeprUCTHKa METaJlJIOB
83 nobouHbIx noArpym (B-rpyrmm) bubmiorteka LJOK
[Teproanueckoi CUCTeMbl XUMUUYEeCKHX https://m.edsoo.ru/610d7431
3/1eMEHTOB
dusrueckre U XMMUUeCKe CBOMCTBa
84 XpOMa 1 ero CoefIMHeHuH, Ux Bubuorexa LIOK
https://m.edsoo.ru/9911bef3
rpUMeHeHHe
BakHeiimve coefuHeHUsI MapraHiia.
85 ITepmaHranar Ka'quﬂ ero e Bubmorexa LIOK
’, https://m.edsoo0.ru/039d69c8
OKHC/IUTeTbHbIe CBOMCTBA
6 | wenesa s erocoogumera, Honysene BiGiorexa LOK
https://m.edsoo.ru/1b7f8741
TpUMeHeHue CTIIaBOB JKeJie3a
87 ®du3nueckKre U XMMUUeCKrue CBOMCTBA bubmoreka IIOK
MeJy U eé CoeJUHeHUU, UX TPUMeHeHne https://m.edsoo.ru/2bc0f954
88 dusnyeckre U XMMUUeCKHe CBOMCTBA bubnuoreka LIOK




LIMHKA U ero CoeJUHeHUM, UX
npuMeHeHue. ['MpOKCOKOMILIEKChI
L[MHKA

ITpakTrueckast pabota Ne 8. PerieHne

https://m.edsoo.ru/b1f2beal

89 9KCIEePUMEHTAJIbHBIX 3aZay 10 Teme Bubmorexa LIOK
https://m.edsoo.ru/abe352ea
"MeTasiibl T060YHBIX TTOArpYyTIT"
90 Pelienue 3ama4 pa3iMuHbIX TUTIOB Bubmorexa LIOK
https://m.edsoo.ru/a8b83d83
O6001eHre ¥ cucTeMaTH3arys
91 1/13yqeL:Horo maTepurasna 1o TueMe Bubmorexa LIOK
https://m.edsoo.ru/e91fe975
"Mertasuibl"
92 KonHTponbHasi paboTa 1o Teme bubmiorteka LJOK
"MeTannbt" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIbHOM bubmiorteka LJOK
paboThI, KOPPEKI[s OLIHO0K https://m.edsoo.ru/9ebff2fd
Posib xumuu B obecrieueHUH
94 yCTOMYMBOI'O Pa3BUTHS Ye/l0BeueCTBa. bubnuoreka LIOK
[ToHsATHE 0 HAYUHBIX MeTOo/jax https://m.edsoo.ru/080fe1f0
WCCie[JOBaHUs BellleCTB
HayuHble MPUHIUIBEI OpraHU3aIuu
95 XVMMUUYECKOT 0 MPOM3BO/CTBA. bubmiorteka LJOK
[TpoMBIIIIEHHBIE CITOCOOBI MTOTyUeHUsT https://m.edsoo.ru/2e45a44f
BOKHEUIIINX BEIeCTB
X¥MHYecKoe 3arpsi3HeHUe OKpYrKarolel bubnuoreka LIOK
96
Cpe[ibl U ero moc/eJCTBUS https://m.edsoo.ru/9f11bf51
97 XWMUA U 34,0pOBbe UesloBeKa. Bbubmoreka LIOK
JlexapcTBeHHBIE CpeZiCTBa https://m.edsoo.ru/a6552721
98 Xumus nuiy. Posnb Xumuu B bubnuoreka LIOK




obecrieueHHH TIHITIEBOI 0e30ITaCHOCTH

KocmeTtnyeckue 1 nap@romepHbie

https://m.edsoo.ru/1f7b5bd2
bubmmoreka IIOK

99 cpeacTBa. beiToBast xumMus 1 https://m.edsoo.ru/da42d5a9
XWMUS B CTPOUTENbCTBe. BaxkHelive
100 CTpoyITeJILHEIe Y KOHCTPYKLJUOHHbIE 1 Bubmorexa [OK
https://m.edsoo.ru/61e69003
MaTepuarbl
XVMHUS B CEJIbCKOM XO3SIMCTBeE.
101 Opranunueckue U MUHepasbHbIe 1 Bubnworexa LOK
https://m.edsoo.ru/fd39587d
yaoOpeHust
100 CucremaTH3alsi ¥ 0000IIeHe 3HaHUH 1 bubmiorteka LJOK
o TeMe https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 100

I[TPOI'PAMME







ITPOBEPAEMBIE HA EI'D 110 XMW TPEBOBAHHUA K PE3YJIbTATAM OCBOEHHUA
OCHOBHOW OBPA30BATEJILHOM I[TPOI'PAMMEI CPEJHEI'O OBILET'O
OBPA3OBAHUSA

Ko

o o/:];e EMOTO IpoBepsieMble TPeOOBAaHKS K MPeJMETHBIM pe3y/IbTaTaM OCBOEHHUS
POBep OCHOBHOI#1 00pa3oBaTe/IbHOI POrpaMMEI CpeZiHero o01ero o6pa3oBaHus

TpeboBaHMA

1 Bnagenue cucteMoit XMMUUeCKUX 3HAHUM, KOTOpasi BK/IKOYaeT:

OCHOBOIIO/IAraKIiue MOHATUSI (XUMUYEeCKUH 3/1IeMeHT, aTOM, W30TOMbI,
3/IeKTPOHHast 000/I0UKa aTtoMma, §-, p-, d-371eKTPOHHbIe OpOMTaI aTOMOB,
OCHOBHOe U BO30YXKJEHHOe COCTOSIHMe aToMa, WOH, MOJeKy/a,
BaJIeHTHOCTb, 3/1eKTPOOTPULIATEILHOCTD, CTereHb OKUCJIeHUS],
XUMUYecKass CBsi3b (O- W T-CBSI3b, KpaTHble CBSI3W), T'MOpUU3aIivis
aTOMHBIX opOuTaned, KpUCTa//iMuecKas peIliéTka, MOJb, MOJSIpHas
Macca, MOJIApHbIE 00BEM, MoOJsIpHasi KOHIIEHTpALMsl, PaCTBOPEI
(UCTUHHBIE, [OUCTIEPCHBbIE CUCTEMbI), KPUCTa/JIOTUAPATHI, YI/IepOAHbIN
ckeneT, (yHKUMOHa/IbHAsl TPyMMa, pafukand, W30Mepbl, CTPYKTypHas
11 dopmyna, u3zomepus  (CTpPYKTypHasi,  reomeTpuyeckass  (Ljuc-,
' TPaHCHU30MepUsi), TOMOJIOTUUECKU psifi, TOMOJIOTH, YIJIeBOAOPO/bI,
KUCIOPOZ- W a30TCOojiepiKalljie COoelNHeHUs, OMOOrMueckd aKTUBHBIE
BelriectBa (yI/IeBO/bI, KUPbI, O€/IKK), MOHOMEp, TOJUMEpP, CTPYKTYPHOE
3BeHO, BBICOKOMOJIEKY/ISIpPHbIE COeANHEeHUsI, KPeKUHT, PUPOPMUHT, TUIIbI
XUMUUECKUX peaklui (OKUC/IUTeNbHO-BOCCTAHOBUTE/bHbIE, 3K30- W
9H/IOTEPMUYECKHe, PeakMid WUOHHOTO 0OMeHa, TOMO- U reTeporeHHbIe,
obpaTumbie U HeoOpaTHUMBIE), PaCTBOP, 3/E€KTPOJMTHI, HE3TEKTPOJIMUTHI,
3/1eKTPOJIMTUYECKast UCCOLMallvsl, CTelleHb JUCCOLMAl[UM, OKUCIUTEIb,
BOCCTAaHOBUTE/b,  3/€KTPOJIM3, CKOPOCTb XUMHUYECKOW  peakLUH,

XHMMHUYeCKOoe paBHOBeCHe)

TEOPDUM U 3aKOHbI (Teopuss XUMHUUYECKOrO CTPOEHUs] OpraHMuYecKux
BewlectB A.M. BytyiepoBa, Teopusi 3/71eKTPOJUTUYECKON [UCCOLIMALNY,
[Tepropgnuecknii 3akoH [1.V1. MeHpeneeBa, 3aKOH COXpaHeHMUsSI MaccChl),
1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKMI $3bIK XWUMHHM, MHPOBO33peHUYeCcKue
3HaHUf, Jie)Kallyie B OCHOBe TOHMMaHUSl NPUUMHHOCTA U CUCTEMHOCTH
XUMHUUYECKUX SIBJIEHUM, COBpDEMEHHble IIpe/CTaB/leHUs] O CTPOEHUU

BeljeCTBa Hd dATOMHOM, MOJIEKY/IIDHOM W HaAMOJIEKY/IAPDHOM YDOBHAX

rnpeacTaB/IeHUA (0} MeXdHHu3MdX XUMHUYECKHX peaKuHﬁ ,

1.3 TEPMOAVHAMHWYECKUX u KHMHeTHYeCKHNX 3dKOHOMEPHOCTAX nux

MpOTE€KAHWA, O XUMHUYECKOM PAaBHOBECHH, JUCTIEPCHBIX CUCTEeMaxX



1.4

CbaKTOJ'IOFI/I‘-IECKI/Ie cBeJeHuda O CBOI\/’ICTBaX, COCTaBe, TIIOJIyYE€HHUHU U
6e3omacHOM HCIT0/1Ib30BAHUH BAXKHEMIITHX HeOpraHn4yeCKux u

OpraHuYecKHX BellecTB B ObITY U ITPAaKTUUYECKOH /1esiTe/IbHOCTH uesioBeKa

1.5

2.1

o0Iye HayyHble TPUHIMITBI XMUMHUUECKOTO TPOU3BO/CTBA (Ha TpUMepe
MPOM3BO/ICTBA CEPHOM KHUCJIOTHI, aMMHakKa, MeTaHOsa, IepepaboTKu
HepTH)

CdopMHUpPOBAHHOCTb YMEHU BBISIB/ISTH:

XapakKTepHble MPU3HAKW U B3aUMOCBSI3b U3yYeHHbIX TIOHATUMN, IPUMEHSTh
COOTBETCTBYIOIIE TIOHSTUSI TIPU ONMCAHUM CTPOEHHUS U CBOMCTB

HeOpraHMYeCKWX U OpraHuveCcKUx BellecTB U UX MpeBpaleHu

2.2

B3aMMOCBSI3b XMMUUECKUX 3HAHWUW C TIOHATHUSMU U Tpe[CTaBAeHUSIMU
JIPYTUX TIpeJMETOB [jisi O0jiee 0CO3HAHHOTO TOHMMAHHS U OObICHEHHUS

CYIIHOCTH MaT€pHUaJIbHOI'0 €AMHCTBA MHUPA

3.1

CdopmMHpOBaHHOCTb YMEHUS UCI0J/Ib30BaTh:

HavMEeHOBaHUSI XUMMWUECKUX COeJUHEeHWH MeXJyHapoJHOro COro3a
TeOpeTUYeCKOM U TPUKIaZHOW XWMWUW U TpUBUA/bHble Ha3BaHUS
Bell[eCTB, OTHOCSIIUXCS K U3yueHHbIM KjacCcaM OpraHWYecKuX U

HeOpraHN4YeCKUux COE,Z[I/IHEHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUUECKYI0 CHUMBOJIUKY [JIi COCTaBjeHus: (JOpMy/ HeopraHuyecKux
BeLeCTB, MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (Pa3BEpPHYTHIX, COKPAIEHHbIX

U CKeJIeTHBIX) (hOPMYJT OPraHUYeCKUX BeleCTB
CdopmrpoBaHHOCTb YMeHHs K/1acCUULMPOBaTh:

HeOpraHW4YeCKHe BeIeCTBA, CaMOCTOSITEIbHO BbIOMpAaTh OCHOBAaHUS M
KPUTEPHH [I1s1 K/TaCCU(PUKAITN N3yUaeMbIX XUMUUYECKIX 00BEKTOB
OpraHWuYecKyde BeIleCTBa, CaMOCTOSITE/IbHO BBIOMPAaTh OCHOBaHUSI W
KPUTEPHUH [/ KIacCU(PUKAL[UM N3ydaeMbIX XMMAYeCKHUX 00beKTOB
M0 pas/MuHbIM TIpHM3HaKaMm (UMC/ly M COCTaBy pearvpyroluX BeLecTB,
TeryioBoMy  3((eKTy peakiuM, W3MEHEHUIO CTerleHeld OKUC/IeHUs

3/IEMEHTOB, 00pPaTUMOCTH PeakIyH, YUaCTHIO KaTaru3aTopa)

CdopmMHpPOBaHHOCTb YMEHMs] XapaKTepu30BaTb 3/1eKTPOHHOE CTpPOeHHe
aTOMOB (B OCHOBHOM U B030YX/[EHHOM COCTOSIHUM) ¥ NIOHOB XUMUYeCKHX
sneMeHTOB 1 — 4 nepuogos Ilepuoguueckoi cucrems! [J.11. Menpeneesa
M UX BaJleHTHble BO3MOXXHOCTHM, WCIIO/Nb3Yysl TMOHATUS S, p-, d-

3JIEKTPOHHLIE Op6I/ITaJII/I, JHepreTuyeCKre ypoBHU

C(i)OpMI/IPOBaHHOCTB YMeHUHsA 00BACHATD 3dKOHOMEPHOCTU HW3MEHEeHUs
CBOMCTB XMMMUYECKHX 3J€EMEHTOB U O6p83y€MbIX MU COE,E[I/IHEHI/Iﬁ 1o

repyoziaM U rpyrmnmnam



ChopMHpPOBaHHOCTL yMEHHsI COCTaB/SITh ypaBHEHUS XUMHUUECKUX

peakLui U pacKpbIBaTh UX CYL{HOCTH:

7.1

OKHC/INTE/IbHO-BOCCTAHOBHUTE/IBHBIX peaKL[I/Iﬁ mocpeACcTBOM COCTaBJ/IEHUA

3/IEKTPOHHOT0 OasaHca 3TUX peakLuit

7.2

7.3

8.1

8.2

10

yPaBHEHUs peakLUi pa3/IMuHbIX TUIOB; T[IO/HbIE M COKpallEéHHbIE
ypaBHeHUsI peaKL[iii MIOHHOrO0 0OMeHa, YUMThIBasl YCJIOBUS, TIPU KOTOPBIX

3TH peakl[iy UAYT A0 KOHIla

peakI[uii THUApPO/N3a, peakiuii KOoMIUIeKCooOpa3oBaHUs (Ha IpuUMepe

T'M/IPOKCOKOMIL/IEKCOB L[IUHKA U aTFOMUHUSA)
CdopmMHpOBaHHOCTb YMEHUsI MOATBEPXK/ATh:

Ha KOHKDETHbIX [pUMepax XapaKTep 3aBUCUMOCTH peakLMOHHOU
CIOCOOHOCTH OpPraHMYeCKUX COeJVUHEHHWH OT KpaTHOCTH U THIIA
KOBaJIEHTHOM CBS$I3U (O- M TI-CBSI3U), B3aMMHOT'O BJ/IMSIHUSI aTOMOB W TPYIII
aTOMOB B MOJIeKy/iaX, a TakK)Ke OT 0COOeHHOCTel peany3alyy Pa3InYHbIX

MeXaHU3MOB MPOTeKaHUsI peakLui

XapakTepHble XMMHYECKHMe CBOMCTBA BeLIECTB COOTBETCTBYHOIIUMU

9KCIepUMeHTaMH U 3alMCSIMU YPaBHEHUM XMMUUEeCKUX peakLvii

CdopmMHpPOBaHHOCTb yMEHMSI XapaKTepu30BaTb COCTaB W BaKHeUIlWe
CBOMCTBa BeIIeCTB, TIPUHAJJ/IEXKAIMX K OIpe/e/IéHHbIM KaaccaM |
rpynmnaM coefHeHU (TIPOCThie BeIlecTBa, OKCUbI, TUPOKCU/IbI, COJHU;
yTJIEBOOPO/IbI, TIPOCThIE YPUPHI, CITUPTHI, EHOJbI, albJeruibl, KeTOHBI,
KapOOHOBbIe KHUCJIOTHI, CJIOKHBIE 3(GUDBI, >KUPBI, YI/I€BOAbI, AMUHBI,
AMWHOKUCJIOTHI, O€JTKH)

CchopMUPOBaHHOCTh YMEHHsI TPOBOAWUTL PACUYETHI M0 XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XHMHUUYECKHUX peakldid C HCIOb30BaHUEM

(1)I/I3I/IT—IECKI/IX BeJIMYHH:

10.1

10.2
10.3
10.4
10.5

11

Maccel (00bE€Ma, KOJTMUECTBA BeIeCTBa) MPO/JYKTa PeakldH, eClid OJIHO
13 UCXOJHBIX BEIIeCTB /JaHO B BU/Ie PaCTBOPA C OTpeZe/IéHHONW MacCOBOM

Jl0Jie pacCTBOPEHHOTO BeIleCTBa WK JJaHO B U30bITKe (MMeeT MpUMecH)
MacCcOBOU Wi 00 BEMHOM [10/H, BbIX0/]a MPOJYKTa PeaKLuu

TEeTI0BOT0 3 deKTa peakiiuii

00BEMHBIX OTHOIIIEHUH ra30B

0 HaXO0’KJeHUI0 XUMHUUYeCKou (popmy bl BelljecTBa

Bnagenue cucremMol 3HaHMM O MeTOJAax HAay4yHOrO TO3HAHUS SIBJIEHUU
TIPUPO/IbI, UCTIOb3YeMbIX B €CTeCTBEHHbIX HayKaX U YyMeHUe TIPUMEHSTh

3TW 3HdHHUA TIpU SKCIIEDUMEHTA/IBHOM HCC/Ie40BAHMH BeleCTB U AJid



OOBSICHEHUSI XWUMWUYECKUX SIBJIeHUH, HWMEIIUX MeCTO B TIPUPOJE,

HpaKTquCKOﬁ AedaTe/IbHOCTH Ue/IOBeKa U B HOBCEAHEBHOﬁ JKU3HHU

12

CchopMHpOBaHHOCTL YMEHUSI TIPUMEHSTh (MCI0/Ib30BaTh) 3HAHUS O
COCTaBe U CBOMCTBAaX BeIEeCTB /MJisi JKCTIepUMeHTabHOM TMPOBEepKU
TUTIOTe3 OTHOCUTENTbHO 3aKOHOMEPHOCTeM TIpOTeKaHWs XWUMUYeCKHX
peakiuii W TIPOrHO3UPOBAHUsSI BO3MOXKHOCTEM WX OCYILeCTB/IeHUS;
CHCTEMHbIe XMMUYECKWe 3HAHUS /11 OOBSICHEHWS M TPOTHO3MPOBAHMS
SIB/IEHUM, WMEIOIIMX eCTeCTBeHHOHAyUHYI0 TIPUPOAY; [AJsi TIPUHSATUS

rPaMOTHBIX pellieHHH MpobJieM B CUTYalUsIX, CBSI3aHHBIX C XUMUel

13

14

15

CdopmMHpPOBaHHOCTb YMEHUS TJIAHUPOBaThb W TPOBOAUTH XUMUUECKUMN
JKCIepUMeHT (To/lyueHue W U3ydyeHHe CBONCTB HEOpraHUuecKux u
OpraHuYecKHMx BeIlecTB, KaueCTBeHHble peakKLu YI/eBOJ0PO/IOB
pa3/IMYHbIX K/IaCCOB U KUCJIOPOJCO/epPrKall[iX OpraHUuecKuX BeleCTB,
pelilieHue 3KCIepUMeHTaTbHbIX 3aja4 1o pacrio3HaBaHUIO
HEOpPraHWYeCKWX W OpPraHWYeCKUX BeIecTB) C COOMO/leHHeM TIpaBUII
Oe3ormacHoro  obpaijeHuss C  BellecTBAaMM W J1abOpaTOPHBIM
obopyzoBaHueM; (OPMYJIHUPOBATh L|eJIM UCC/IeJOBaHUSI; TPeCTaB/IATh B
pa3nuuHOM (opMme pe3y/lbTaThbl SKCMEPUMEHTa, aHa/lu3upoBaTh U

OLIEHKMBATb UX JOCTOBEPHOCTDb

CchopMHUPOBaHHOCTb YMEHUSI OCYIIECTB/IATh Le/leHarpaB/ieHHbIA TTOUCK
XUMUYeCKoW MHGOPMALUK B PAa3/IMUHbIX UCTOYHHKAX (HayuHasi U yueOHO-
HayyHasl IuTepaTypa, Cpe/icTBa MacCOBOM MHGOpPMaIUY, ceTh VIHTepHeT U
JIpyTve), KpUTHUeCKd aHa/JM3UpOBaTh XUMUUYECKY0 HH(OpMAIHio,
riepepabaThiBaTh €€ W WCIIO/H30BaTh B COOTBETCTBUM C TOCTaB/IEHHOM

yueOHOU 3ajaueit

CdopMHpOBaHHOCTL ~ yMEHUs TPOTHO3UPOBATh, AaHAAM3UPOBaTb U
oLleHMBaThb MH(OpPMaLMI0 C TIO3ULMM SKOJIOTMUecKoil 6e3omacHOCTH
MoC/eACTBUM OBITOBOM M TPOM3BO/JCTBEHHOMN [eTe/IbHOCTU YesloBeKa,
CBSI3aHHOW C TmiepepabOTKOM BelecTB; C(HOPMHPOBAHHOCTb YMEHHM
0CO3HaBaTh OMACHOCTb BO3/IEMCTBUS HAa JKUBbIe OPraHM3MbI OMpeZie/IEHHbIX
BellleCTB, TIOHMMasi CMBICTT TIOKa3aTessi Tpefie/ibHON  [IOMyCTUMOM
KOHLIEHTpALlMM, W TIOSICHATh Ha TIpUMepax CrocoObl yMeHbLIeHUs U

NpeZlOTBpALL{eHHs] UX BPeIHOr0 BO3/|eiCTBUS Ha OPraHM3M uesloBeKa



I[TEPEYEHDb 3JTIEMEHTOB COAEPXXAHUSA, [IPOBEPAEMBIX HA EI'D I[10 XUMNHU

Kog

1.1

1.2

1.3

1.4

[TpoBepsieMbIii 371IeMEHT COZePyKaHUs

TGOPETI/I‘-IECKI/IE OCHOBBI XUMHH

Crtpoenue BellectBa. CoBpeMeHHasi MOZie/ib CTpPOeHUsI aToMa. PacripezeneHue
3JIeKTPOHOB TI0 JHepreTUYecKuM ypoBHSAM. Kraccudukaiuss XuMHUUeCKUX
3/1eMeHTOB. OCOOEHHOCTH CTPOEHUSI SHEPreTHUeCKHUX YPOBHEH aToMoB (s-, p-, d-
y/ieMeHTOB). OCHOBHOe U BO30YX[JEHHOE COCTOSIHUS aTOMOB. JDJIeKTPOHHasi

KOH(uryparus aroma. BasieHTHbIe 3/1eKTPOHbI

Ilepyogvueckas cucrtemMa XWUMUUeCKUX sieMeHToB [I.UM. MeHgeneesa.
@usnueckuit cmbicn Ileproanueckoro 3akoHa [1.M1. MenpeneeBa. [IpuuvHbl 1
3aKOHOMEPHOCTH HW3MeHeHHsI CBOMCTB 3/71€eMEeHTOB U UX COeJUHEHUM 10
nepyvojaM M TrpynnaM. 3aKOHOMEPHOCTHM B H3MEHEHUMM CBOWCTB IPOCTBIX

Bell[eCTB, BOJOPO/HBIX COeJUHEHUM, BbICIINX OKCU/IOB U TUAPOKCH/IOB
BasmeHTHOCTB. DJIeKTPOOTPULIATETbHOCTh. CTereHb OKUC/IeHUS

Bubl xvMuyeckol cBs3M (KOBaJieHTHasi, MIOHHasi, MeTaslyinueckasi, BOJOpPO/Has1)
Y MexaHU3Mbl eé 00pa3oBaHMst. Me>XMOJIeKY/ISIpHbIE B3aUMO/IelCTBHS. BelijecTBa
MOJIEKY/IIPHOTO YW HEMOJIEKYJ/IIPHOTO CTpOeHUsl. TWMbl KPUCTA/LTUUECKUX

pelléToK. 3aBUCMMOCTb CBOMCTBA BEILleCTB OT THIA KPUCTA/IIIMUECKOM PeléTKr

1.5

Xumuueckas peaknuys. K]'IaCCI/Id)I/IKaL[I/IH XUMHUYECKHX peaKuHﬁ B

HeOpraHUuecKoi U OpraHu4ecKol XUMUU. 3aKOH COXpaHeHUsI MacChl Bel[eCTB

1.6

CKOpOCTb peakiuu, eé 3aBUCHUMOCTb OT Pa3/InUHbIX (JaKTOPOB

1.7

1.8

1.9

TenioBble 3¢ ekThl XUMUUECKHX peaklyid. TepMoxyuMuueckue ypaBHEHUsI
OO6patuMble peakiyy. XuUMHYecKoe paBHOBecue. PakTOphl, BAUSIOIIME Ha
COCTOSIHHMe XMMUYeCcKoro pasHoBecus. [Tpunumn Jle Ilaresnse
Onektponutryeckass auccourarus. CunbHble U cyabble 31eKTposuThl. Cpesia

BOZHBIX DACTBOPOB BelLeCTB: KHC/asi, HeWTpanbHasi, IenouHasi. CTereHb

JIMccolyanyy. Peakiiuu MOHHOTO oOMeHa

1.10

I'upponu3 coneil. loHHoe npou3BesieHWe BoAbl. BomopoHblii niokaszaTens (pH)

pacTBopa

1.11

Crioco0bl BBIpD@XEHUsS] KOHIIEHTPAIuM PaCTBOPOB: MacCOBast J0/Isi PACTBOPEHHOTO
BeIlleCTBA, MOJISIpHAsi  KOHI[eHTpalys. HackllljeHHble UM HEeHACBIIeHHbIe

pacTBOpHl, pacTBOPUMOCTb. Kpucranioruaparsl

1.12

1.13

OKUCIUTE/IbHO-BOCCTaHOBUTE/IbHBIE peakluu. [ToBesieHre BellleCcTB B cpefax C

pa3HbIM 3HaueHreM pH. MeTogp! 371eKTpoHHOT0 OanaHca

DJIeKTPOJI3 paCTBOPOB M PACIIABOB COei




OCHOBBI HEOPraHUUECKOU XUMUU

2.1

Knaccudukarus HeopraHnueckux coefiiHeHuil. HoMeHk/1aTypa HeopraHMuecKux

BeIL[eCTB

2.2

2.3

2.4

2.5

XWMHUUeCKHEe CBOMCTBA Ba)KHEMIIMX MeTa/VIOB (HATpUM, Ka/luid, KasbLuH,
MarHvi, ajlOMHHHMM, I[UHK, XPOM, >Kejie30, Melb) U UX coequHeHWM. O6Ime
CTI0COOBI TIOJTyUeHUS] METAJITIOB

XyUMHUUeCcKre CBONCTBA Ba)KHEMIIMX HeMeTa/sioB (rajJioreHoB, Cepbl, a30Ta,
docchopa, yrnepomga M KpeMHUs) U UX ~ coeAuHeHUM  (OKCH[OB,
KUCJIOPO/ICOep KalluX KUCIOT, BOAOPOJHbBIX COeUHEHNH)

['eHeTHYeckasi CBSI3b HEOPraHWUUeCKUX BellleCTB, TPUHAJIeKall[uX K pa3IMUHbIM

K/1acCaM

###HPar#H##1 neHTUdUKALMS HeOpraHWUUeCKUX coeinHeHn. KauecTBeHHbIe

peaKLIM1 Ha HeOpraHW4YeCKre BeleCTBa U MOHbI

OCHOBBI OpraHMYeCcKOl XUMUU

3.1

OcHOBHbIE TIONIOXKEHUSI TEOPUM XUMHUYECKOr0 CTPOEHUs] OpraHUuecKhx
coeguHeHnii A.M. BytnepoBa. YT/epoiHblii CKeleT OpraHM4ecKod MOJIeKYIIbI.
KpaTHOCTb XMMHWUECKOW CBSI3U. S- W P-CBSI3U. Sp3-, Sp2-, Sp-TUOpuan3aryu
opbuTasneli aTOMOB yrieposia. 3aBUCUMOCTh CBOMCTB BEIeCTB OT XMMHUYECKOTO

cTpoeHust Monekysl. ['omosnoru. ['omonoruueckuii psiz. Visomepus u n3omepsl

3.2

[Mousatne o  ¢yHKUMOHaMBHOM  rpynme.  OpueHTalMOHHbIe 3¢ (deKTh

3aMeCcTUTes el

3.3

[IpencraBneHre 0 KiaacCU(UKaLMM OpraHWYeckux BellecTB. HomeHksaTypa
OpraHUuYecKHMX COeJVHeHuM (cucTemMaThyeckas)) W TpUBHa/bHble Ha3BaHUS

BaKHEMIIMX Mpe/iCTaBUTe el KIacCOB OPraHUYeCcKrX BelleCTB

3.4

3.5

CBoOO/HOpaZMKAMBHBIA W WOHHBIA  MeXaHW3Mbl peakuud. [loHsTHe O

Hykneodwune u snekrpoduse. [IpaBuno MapkoBHuKoBa. [IpaBusio 3aiilieBa

AnkaHbl. X¥MHUYeCKHe CBOWMCTBA ajKaHOB: rajJlOreHUpOBaHue, [leruprpoBaHue,
TepMUYEeCKOe pa3/io’KeHWe, KPEeKWHI, Hu30Mepu3auus, ropeHue. I[lomyueHue
ankaHoB. llukioankanel. Crnenuduyka CBOWCTB LMK/I0AJKAHOB C MaJjibiM

pa3MepoM LHK/JIA. PeaKI_[I/II/I MprucoeMHEeHNA U paiUKA/IbHOI'O 3dMeIeHNs

3.6

3.7

AnkeHbl. XMMUYeCKUe CBOMCTBA: peakLMW MPUCOeMHeHus1 (rajoreHrpoBaHue,
r'U/pupoBaHue, T'M/porajoreHUpoBaHue, rUjpaTtalusi), TOPeHusi, OKHUC/IeHUsl U
nomMepu3aiyi. [IpoMbinuieHHble ¥ s1abopaTopHBIE  COCOOBI  TIOMyuYeHHst

d/IKEHOB

AnkasyeHbl. XMMHUUeCKHe CBOMCTBA alKaJUueHOB: peakLuu [pUCOeJuHEeHUs
(ruapvpoBaHMe, rajoreHUpoBaHue), TOpeHWs W noaumepusauuu. [lomyueHue

anKaZiueHoB



3.8

3.9

3.10

AnkuHbl. XMMHUYeCKHe CBOMCTBA: peakLMy MpUCOeJuHeHHs (rajoreHrupoBaHue,
T'UJpUPOBaHUe, THUZApATalys, THAPOTrajJoreHUpOBaHNe) Kak Criocob TMosTydeHust
M0JIMMEPOB U [IPYTMX TOJe3HbIX MPOAYKTOB. Peakiuu 3amerieHus. ['opeHue
arleTH/IeHa KaKk MICTOUHHMK BBICOKOTEMIIepaTypHOI'O IJIaMeHU /JIsl CBapKU U pe3KU

MeTansioB. [IpuMeHeHue aljeTrieHa

Apenbl. XuMHYecKde CBOMCTBa OeH3osa: peakiuu  3/1eKTPOGUILHOTO
3aMelljeHusi, TpUcoeWHeHus1 (TUApUpPOBaHUe, TrajoreHHpoBaHUe). Peakis
roperrs. OcoOeHHOCTH XUMUYeCKHUX CBOWCTB Tosyosa. IlomyueHuwe OeH3oia.
OcobeHHOCTH XUMHUECKHWX CBOWCTB cTHposia. [losmmepu3saiiusi CTHpoOJa.

Crioco6bI rosiyueHUst ¥ IpUMeHeHre apOMaTHUeCKUX YrIeBOA0PO/I0B

Cnuptel. [lpesenbHble  OAHOATOMHbIE CIUPTHI. XWUMHUYeCKue CBOMCTBa:
B3aUMOZIEHICTBUE C HaTpUeM KakK Crhocod  yCTaHOB/EHWS — Haluyus
TMJPOKCOTPYMIIbI, C  TajJOreHOBO/IOPOJAMU  KaK  Crocob  TosyueHust
pacTBopuTesieli, BHyTPU- U MEXMOJIEKY/IsIpHast JerupaTalius. Peakijusi ropeHus.
[TosmyueHre STaHOMA: peakUusi OPOXKEHUS TJIFOKO3bl, TUApaTalds I3THJIeHa.
OTUeHTIUKO/b U TVIMLEpUH KakK TIpeJCTaBUTe/NN Tpefe/bHbIX MHOT0aTOMHBIX

CITUPTOB

3.11

@eHos. XumHuueckue CBoiWcTBa (eHosa (peakLuu C HaTpueM, THUAPOKCHUIOM

Hatpusi, 6pomom). [Tosryuenure deHosa

3.12

Anbaernabl. XvMUUeCKHe CBOWCTBA Tpefe/ibHbIX albJeru/ioB: TUAPHUPOBaHUE;
KaueCTBeHHbIE peakI[MM Ha KapOOHW/BbHYIO Tpymmy (peakiusi «cepeOpsHOro
3epKana», B3aumogeiicteue c ruapokcuaom Meau (II). TTomyyeHue rpeaenbHBIX
anbJeruioB: OKUC/JIeHWe CIIMPTOB, THApaTalys aleTu/leHa. ALIeTOH Kak

npeacraBrUTe/Ib KETOHOB. OcobeHHOCTH peaKlM OKUC/IEHUS dlleTOHA

3.13

3.14

KapboHOBbIe KHC/IOTBI. XMMHUUYECKHE CBOWCTBA TIPeZe/bHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUC/IOT. OCOOEHHOCTH XMMHUUECKHUX CBOMCTB MypaBbHUHON KHUC/IOTHI.
[TosmyueHue Tipeie/TbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHC/IeHHe
a/lIKaHOB, aJKeHOB, MEPBUUHBLIX CIIUPTOB, albJerW/0B. Boiciive rpejenbHble U

Herpeae/bHbIe Kap60HOBbIe KHCJ/IOThI

Cnoxsble 3pupbl U Kupbl. CriocoObl TOAy4YeHUsI CJIOXKHBIX  3(QUPOB.
Ob6patuMocTh peakiuu STepudukalvi. [IprMeHeHHe C/IOKHBIX 3(QHUPOB B
MUILEeBOM M Tap(OMepHON MNPOMBIIIIEHHOCTH. JKUpbI Kak C0XKHbIE 3(UPbI
IJIMLEpUHA ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XMMHUYECKHe CBOMCTBA >XKUPOB:
T'UpUpOBaHue, OKucieHWe. ['Mponv3, WM OMblIeHHe, >KUPOB Kak Criocob
TIPOMBIIIJIEHHOTO TIOJy4YeHUsI Cojied BBICIIMX KapOOHOBBIX KUCIOT. MbUId Kak

COJIX BBICIINX Kap6OHOBbIX KHUC/I0T

3.15

XuUMHYeCKHe CBOMCTBA TI/IHOKO3BI: peakiiin C y4daCTheM CIIKMPTOBBIX U

a/b/IeTUAHOM TPYII M MOJIOUHOKHC/Ioe OpokeHue. [IpumeHeHMe TJIFOKO3bI, eé



3.16

3HaueHue B JKU3HeJesTeIbHOCTU opraHusMa. [ucaxapuzibl: caxapo3a, MajabTo3a.
BoccranapnvBawile ¥ HeBOCCTaHaB/IMBAWOIIMe [Aucaxapufibl. ['maponus
nucaxapuzioB. Tlonvcaxapupl: Kpaxmas, rydkoreH. CTpoeHHe MaKpOMOJIEKYIT
KpaxMania, TJIMKOTeHa U LeJuTtoo3bl. ®du3nueckre CBOWCTBAa KpaxMmaia u
1[e/UTF0JI03bl.  XUMUUeCKWe CBOWCTBA KpaxMmasa: THApOJM3, KaueCTBeHHas
peakiusi C UofioM. XUMHUeCKUe CBOWMCTBA LIe/UTHOJIO3bI: TU/IPOJIU3, TIO/yueHue
3¢upoB 1etono3bl.  [loHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

al|eTaTHBIN 111E/TK)

AMUHBI. AMUHBI KaK OpraHAuYecKre OCHOBaHHS: peakLUW C BOJOW, KMC/IOTaMU,
peakiusi ropeHus. AHWIMH KakK TMpeJCTaBUTe/b apoMaTUYeCKUX aMUHOB.
XUMHUeCKHe CBOMCTBA aHWIWHA: B3aUMOJIEHCTBUE C KUCJIOTaMH, OpPOMHOM
BOJOW, oOkucieHue. I[lonmyueHWe aMHHOB adKWIMpOBaHMEM aMMMakKa U

BOCCTaHOBJ/IEHMEM HUTPOIIPOMU3BOJHLIX YIJIEBOAOPO0OB

3.17

AMUHOKUCIOTEI U Oenku. AMMHOKHC/IOTHI Kak am@oTepHble OpraHU4YecKue
coepuHeHusi. OCHOBHbIe AMHWHOKHCJIOTHI, oOpasyroique Oenku. XuUMHUecKue
CBOMCTBa O€/IKOB: TMIPOJIN3, JeHaTypalys, KaueCcTBeHHble (LIBeTHbIe) peakIun

Ha besiku

3.18

3.19

3.20

4.1

CTpoeHre U CTpPyKTypa IIOJMMEPOB. 3aBHCHMMOCTb CBOMCTB IIOJIMMEPOB OT
cTpoeHUsi MoJieKy/ln. OCHOBHBIE CITOCOOBI TO/yYeHHS] BBLICOKOMOJIEKYJISPHBIX
COeZIMHEHUI: peakLUM MOJMMepU3aliy U TNOJUKOHJeHcauuu. Knaccudpukanms

BOJIOKOH

NpenTtudukaiys opraHiueckux coeiiHeHuH. PellieHne sKcrieprMeHTalbHbIX

3a/la4 Ha pacrio3HaBaHHe OpraHuYeCKuX BelleCcTB
I'eHeTnyeckasi CBSI3b MeXK/y KJaCCaMM OpraHUYeCKUX COeJMHEeHUN
XUMHUA U )KU3HDb

Xumusi B TIOBCeJIHeBHOM >ku3HU. [IpaBuna Oe3omacHodl paboTbl C efKHUMH,

roOprOYMMHU U TOKCUYHBIMH BellleCTBaMH, CpeCTBAMU OBITOBOM XUMUU

4.2

4.3

XuMmus ¥ 340poBbe. XUMUS B MeJULIMHE. XUMUS U CelbCKOe X03d1iCTBO. XUMUS B
MPOMBILIEHHOCTH. XUMUS M SHepreTUKa: MPUPOJHbIM U MOIMYTHBIM He(TSHOU
rasel, UX COCTaB U UCIo/b3oBaHue. CoctaB HeTH U eé repepaboTKa (TIpHUpoHbIe

WCTOYHUKU YT/IEBO/IOPO/IOB)

XAMHUST M SKOJIOTUSI. XUMHYECKOe 3arpsisHeHHe OKpYXKarolllen cpefbl U ero
nocneactBusi. OxpaHa ruzpocdepsl, MOYBbI, aTMocdepbl, (Gopbl U (payHbl OT
XUMHUECKOTO 3arpsi3HeHusi. [IpobGsieMa OTXOJOB U TOOOYHBIX TPOJYKTOB.

AJ'II)TepHaTI/IBHI)Ie HNCTOYHMKU SHEPrun

4.4

OGU_[I/IE npeacTaB/eHrd O IIPOMBILIJIEHHBIX criocobax nonyueHusd XUMHUYECKHX

BelllecTB (Ha MprMepe IPOWU3BOJCTBA aMMMaKa, CepHOM KUCIOThI). UépHasa u



IBe€THada MeTa/luTyprus. CrekJio nu CHU/IMKAaTHasA TMMPOMBIIIIEHHOCTD.

[IpombiunienHas  opranuuveckass xumusg. CbIpp€ 11 OpraHu4eckou

MPOMBILLJIEHHOCTH
5 Turel pacuéTHBIX 3a/1a4
£ 1 PacuéTel Macchl BelljecTBa Wi 00bEMa ra30B 110 U3BECTHOMY KOJIUYeCTBY
' BellleCcTBa, Macce Wiv 00bEMY OZHOTO U3 YUaCTBYIOIIMX B Peakly BeleCTB
5.2 PacuéThl TeryioBoro 3ddekra peakijuu
5.3 PacuéTbl 00bEMHBIX OTHOIIIEHHH Ta30B P XUMUUECKUX PeaKLUsiX
£ 4 PacuéTel Macchl (00bEMa, KOJTMUeCTBA BelljeCTBa) MPOJAYKTOB peaki[|uu, ecyii
' O/THO U3 BEIIIeCTB /]JaHO B U30bITKe (MMeeT PUMECH)
ce PacuéTel MaccoBoO UM 00BEMHOM JIO/M BbIXO/Ia MPOyKTa PeaKLiy OT
' TeopeTHYeCKU BO3MOKHOT'O
PacuéTel Macchl (00BEMa, KOJTMYECTBA BelljeCTBa) MPOYKTa PeakLiu, eCIU OJJHO
5.6 13 BelLeCTB /IaHO B BUJIe PacTBOpa C ONpe/ie/IéHHON MacCOBOW Jj0J1er
PacTBOPEHHOTO Bell|eCTBa
£ 7 PacyéThl C 1MCI0/Ib30BaHeM TIOHSTUN «MacCOBasi AOsS», «MOJISIpHast
' KOHIIEHTPAL[Us», «PACTBOPUMOCTh»
HaxoxxzeHue Mo/ieKyasipHOU (hopMyJ/ibl OpraHuuecKoro BelecTBa 1o ero
5.8 MJIOTHOCTH Y MacCCOBBIM /I0JISIM 37IEMEHTOB, BXOZSIIUX B €r0 COCTaB, UK 10

MPOAYKTaM CrOpaHUst




YUYEBHO-METONYECKOE OBECITEYEHVWE OFPA3OBATEJIBHOI'O ITPOIIECCA
OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI [IJIA YYEHUKA

* Xumus; 11 kmacc. yriybsnenHoe obyuenre Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., u
Ip.; oA pepakueit JlynuHa B.B. O0611jecTBO ¢ orpaHMUe€HHOM OTBETCTBEHHOCTBIO «/JPODA »;

AximmoHepHoe o61riectBo «M3marenbcTBo «IIpocBerieHye»

METOANYECKHWE MATEPUAJIBI VT YUUTEJIA

https://myschool.edu.ru/

[MUPPOBBIE OFPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETUA UHTEPHET

https://myschool.edu.ru/
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