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[TOACHUTEJIBHASA 3ATITICKA

Pabouast rporpamMma 1Mo XMMHHU Ha YpOBHE CpefiHero obirero obpa3oBaHus pa3paboTaHa
Ha ocHoBe ®ezmepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBanunu B Poccuiickoit
denmepauyn», TpeboBaHWU K pe3ylabTaTaM OCBoeHHs (eJepanbHOM 0Opa3oBaTe/LHOM
rporpaMMel cpegHero obiero obpasoanusi(®OIl COO), npexacraBieHHBIX B PesepanrbHOM
roCyJapCTBeHHOM oOpa3oBatenbHOM cTaHzapre COO, c yuétom KoHuenmuu mpero/jaBaHust
yuebHOrO mpegmera «XWMHsi» B 0Opa3oBaTenbHBIX OpraHu3anusx Poccuiickoit ®epeparmy,
peanM3yIolIMX OCHOBHbIe 0Opa3oBaTe/ibHbIe TIPOrPaMMbl, U OCHOBHBIX T0JIO)KeHU «CTpareruu
pa3BuTHsi BocniuTaHus B Poccuiickoit @ezepaiuy Ha miepuog o 2025 roga» (PacrnopsbkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMusi Ha ypoOBHe YIJIyO/JIEHHOrO W3y4YeHHs 3aHMMaeT BaXHOE MeCTO B CHCTeMe
eCTeCTBEHHO-HayyHoro obpa3oBanusi yyamuxcs 10-11 kmaccoB. M3yueHWe TpeMeTa,
peajii3zyeMoe B YCJIOBUSIX AWQdepeHPOBAHHOTO, TIPOMUIBHOIO 00y4YeHHs, TIpH3BaHO
obecrieunTh 001]e00pa30BaTe/bHYI0 U OOIMIEKY/IBTYPHYIO TOJTOTOBKY BBIMTYCKHMKOB IIKOJIBI,
HEoOXOAUMYI0 [/Is afjanTald UX K OBICTPO MEHSIFOLIUMCSl YCJIOBUSIM >KU3HU B COLIMyMe, a
TakXke JJIs1 TIPOAO/DKeHUss OOydeHHsi B OpraHu3alusx MpodeccUoHaTbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJHOW 13 IPUOPUTETHBIX AU CLUIUIMH.

B mporpamMme Mo XWMHM Ha3HaueHWe TIpeAMeTa «XHUMHUS» TIOJy4aeT TIOAPOOHYIO
WHTepIIpeTalMl0 B COOTBETCTBMM C OCHOBoOIOJararommmu nosoxenuasmu Pdroc COO o
B3aMOO0OYC/IOB/IEHHOCTH 1ieJiel, CoZiep>KaHusl, pe3y/ibTaToOB 00yueHusi ¥ TpeOOBaHUM K YPOBHIO
TOJITOTOBKU BBIMYCKHUKOB. CBUAETEHLCTBOM TOMY SIB/SIFOTCSL C/eyIOLIUe BBINOHSIeMble
MpPOrpamMMoii Mo XuMuK (HyHKLIUU:

e uHbOPMALIMOHHO-MeTO[UUecKasi, peasr3alusi KOTOpOW obecrieurBaeT TIOgydeHHe
TIpeZCTaB/IeHUsI O LeNisX, COZlep>KaHuM, oOlell cTpaTeruyd OOydeHHsl, BOCITUTAHUS U
pa3BUTHS 00YYAIOIIMXCsl CPeACTBAaMU TpeJMeTa, U3yu4aeMoro B paMKaxX KOHKDETHOTO
npoduns;

e  OpraHM3alLMOHHO-TIJIAHKPYHOILIas, KOTOpass ~ TIpeJlyCMaTpuUBaeT  OITpejie/ieHue:
TIPUHLUTIOB  CTPYKTYPUPOBaHWSI M  TIOC/e/[OBATeIbHOCTA W3ydeHUsi yueOHOro
MaTepuasa, KOJMUeCTBEHHbIX M KaueCTBEHHbIX ero XapaKTepPUCTHK; II0AXO0J0B K
(hopMUpOBaHUIO COjlep)KaTelbHONW OCHOBBI KOHTPOJIE M OL|eHKM 00pa3oBaTesbHbIX
JOCTIDKeHUHM 00yJarIuxcss B paMKaX HWTOTOBOM aTTecTalid B (GopMe enuHOro
rocy/IapCTBEHHOI0 SK3aMeHa 0 XMMHUHU.

[Tporpamma Ajisi yryiy0/18HHOTO U3YUeHUsT XUMUU:

e yCTaHAB/IMBaeT MHBApHAHTHOe TIPeZIMEeTHOe COZiep>KaHue, 00si3aTesTbHOe [is U3y4YeHust
B pamMKax OTJe/lbHbIX Tpoduied, TmpegycMaTpuBaeT  pacripefiejieHue U
CTPYKTYPHpPOBaHHe ero Mo KjaccaM, OCHOBHBIM COZlep>KaTe/IbHbIM JIMHUSIM/pa3/iesiaMm
KypCa;

e aéT MpUMepHOe pacripefiesieHre yueOHOro BpeMeHU, peKOMeHyeMOoro /IJisi U3yuyeHus
OT/le/TbHbIX TeM;

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

e [aéT MeTOJWYECKYH0 WHTeprpeTalyio Liefed W 3a7ad H3ydyeHus IpejMeTa Ha
yriayO/J€HHOM YDOBHE C YYETOM COBDEMEHHBIX TIPUODUTETOB B CUCTEME CPEeIHEro
ob1iero obpa3oBaHusi, Co/iepKaTeNbHOM XapaKTePUCTUKH TJIaHUPYeMbIX pe3y/bTaToB
OCBOEHUsI OCHOBHOI 00pa3oBaTesibHOW TpOrpaMMbl cpefiHero obijero obpa3oBaHUs
(JTMYHOCTHBIX, MeTarpeAMeTHbIX, MPeJMETHbIX), a TaKKe C YYETOM OCHOBHBIX BUJIOB



yueOHO-TI03HaBaTe/bHbIX  JIeMCTBUM  00ydYarol[erocsi IO OCBOEHHUIO COJepyKaHus
rpeziMeTa.

[lo BceM Ha3BaHHBIM TO3WLMSIM B TpPOrpaMMe 10 XWMHH TIpeyCMOTpeHa
IIPeeMCTBEHHOCTh C O0ydyeHWeM XWMWUM Ha YpPOBHE OCHOBHOTO o00iero obOpa3oBaHus. 3a
rpefile/laMi  YCTAaHOBJIEHHOW TIPOrpaMMON IO XUMHH  00s3aTe/IbHOM  (MHBAapUAHTHOM)
COCTaBJISIFOLIeH COZlepyKaHus yueOHOTro mpeaMeTa «XHUMHUsI» 0CTaéTCsl BO3MOYKHOCTb BBIOOpa ero
BapUaTUBHOW COCTABJISIFOILIEH, KOTOPasi J0/DKHA OTpe/e/iiThCs B COOTBETCTBUM C HarlpaB/ieHHeM
KOHKDPeTHOT0 TIpodusisi 00yUyeHusl.

B cooTtBercTBMM € KOHUeNTyaabHbIMU T00KeHUs MU PI'OC COO o Ha3zHaueHUMH
rpegMeToB 06a30BOro U yriay0/JEHHOTO YPOBHEH B cucTeMe AUQdepeHIIMPOBAHHOTO 00yUeHUs Ha
ypPOBHe cpeZiHero oOiriero oOpa3oBaHUs XUMUSI Ha YPOBHE YTIyOJEHHOTO M3y4YeHHs HarpaB/ieH
Ha pea/M3alii0 TIPeeMCTBEHHOCTH C TIOC/IeAYIOMIMM STarioM T[IO/IyueHus XUMHUYecKOoro
obOpa3oBaHusi B paMKaX HW3yueHHUsl CrelyalbHbIX eCTeCTBeHHO-HAayUHbIX U XUMHUECKUX
JVICLIUIIIVH B By3aX U OpraHU3alUsix CpeJjHero npogeccroHanbHOro obpa3oBanus. B 3Tol cBsi3u
v3yueHrWe TmpegMera «XWMHS» OPHEHTHPOBAHO TIPEMIMYIIIECTBEHHO Ha pacIiupeHre |
yriayO/ieHre TeopeTUUeckod W TPAKTUUeCKOW TOJTOTOBKM OO0YYarol[uXCs, BbIOpABILINX
orpeie/IéHHBIA NTPOGWIb 00yueHus, B TOM UKC/Ie C TIepCIeKTUBOM TOCIeYIOIIero moyuyeHust
XMUMHUYeCKOro o0pa3oBaHUs B OpraHu3aLusix mpodeccroHanbHOro obpasoBanusi. Hapsigy c atum,
B cBeTe TpeboBanuii ®I'OC COO K MIaHUPyeMbIM pe3y/bTaTaM OCBOeHUs (hezepanibHON
obpa3oBaTe/ibHOM TIPOTPaMMbI CpefjHero obiero obpa3oBaHusi U3ydeHUe TIpeAMeTa «XUMHSI»
OPHEHTHPOBAHO TaK)Ke Ha pellleHue 3a/lay BOCTIMTAHUS ¥ COLIMATbHOTO Pa3BUTHS 00YUarOL[UXCH,
Ha (popMHUpOBaHHe y HUX OOIeMHTe/IEKTyalbHBIX YMEHHIA, YMEeHHH palioHaIr3ali yuyeOHOro
TpyZa u  OOOOIEHHBIX CIIOCOOOB  [eSITENbHOCTH, UWMEIOLINX  MEeXIUCLUTIMHADHBIMH,
HaJTpeIMEeTHbIN XapakTep.

CocCTaBISOIUMH TIpeiMeTa «XUMHsI» Ha YPOBHe YI/yOMEHHOrO0 WU3y4deHHUsl SBISFOTCS
yriybnéuHbie Kypchl — «OpraHnyeckast Xumus» U «OOIass ¥ HeopraHuyeckass XUMHUsi». [Ipu
oTipe/ieJieHHH TOJXO0/I0B K OTOOPY M CTPYKTYDPHOM OpraHW3aliu CO/lepKaHUsl 3THMX KYPCOB B
TporpamMmMe IO XMMHUH 3a OCHOBY TIpuHSTHI TiosioxkeHuss PI'OC COO o paszmuuusax 6a30Boro u
yriay0/IEHHOTO YPOBHEM U3ydeHus TIpeiMeTa.

OcHOBY coziep>kaHusi KypcoB «OpraHuueckass xumus» U «OOIIas v HeopraHuyeckas
XUMUsI» COCTaBJISIET COBOKYITHOCTh MPEeJAMETHBIX 3HAHUN U YMEHWH, OTHOCAIIMXCS K Oa30BOMY
YPOBHIO W3yueHMs TpefiMeTa. DTa CUCTeMa 3HAaHWM IOJydaeT OIpee/iéHHOe TeopeThyecKoe
JIOTIOJTHEHWE,  TIO3BOJISIFOIEE  OCO3HAHHO  OCBOWTH  CYI[ECTBEHHO  Oosbimii  00BEM
(akTONOrMUeCKoro Matepuasa. Tak, Ha yriyOJEHHOM YDPOBHe M3ydeHUs IpeAMeTa obecrieueHa
BO3MOXKHOCTh 3HAUWUTE/NLHOTO YBeJMUeHUss 00bEMa 3HAaHWKA O XWMHUECKUX 3JeMeHTaxX W
CBOMCTBaX WX COeJUHEHUH Ha OCHOBe PACIIMPEeHHs U yriybeHHs TpeCTaB/IeHUH O CTPOeHUU
BeIIleCTBa, XUMHUYECKOU CBSI3M M 3aKOHOMEPHOCTSIX MPOTeKaHWsI peakI[vii, pacCCMaTPUBaeMbIX C
TOYKH 3PEHUS] XUMHUECKON KWHETUKU U TePMO/IMHAMUKH. V3yueHue TIepUoOINYeCKOro 3aKoHa U
[TepyoAUYeCKOM  CUCTEMBI ~ XMMHUECKMX  3JIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPe/ICTAB/IEHUSIX O CTPOEHUM aToMa. XUMHUYeCKast CBSI3b O0bSICHSIETCS C
TOUKW 3DEHHs] SHEePreTHMUeCKUX W3MEHEHWM Mpu e€é 00pa30BaHWM W pa3pyIIeHUH, a TaKKe C
TOUKW 3DEHHMs] MeXaHW3MOB eé o0Opa3oBaHus. VI3yueHWe THUIIOB peaKL[Ui [[OTIOTHSIETCS
(hopMUpOBaHUEM TIPE/ICTAB/IEHUH 00 37TeKTPOXUMHUECKUX TPOL[eCCaX U 3JIEKTPOJIM3e PaciliaBoB
¥ PaCcTBOPOB BelleCcTB. B Kypce OpraHM4yeckod XWMHW TIpU PAaCCMOTPEHUHU peaKI[MOHHOU
CNoCcOOHOCTH COeIMHEHUH yensieTcs 0coboe BHUMaHHe BOTpocaM 00 371eKTPOHHBIX 3ddeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKY/IaX U MeXaHHW3MaX PeakIi.



Ocoboe 3HaueHHe WMeeT TO, UTO Ha COZiep>KaHHe KypCOB XUMHHU YriayOJEHHOTO YPOBHS
W3yUeHUusl /i K/acCOB OMpe/ie/IéHHOro mpoduis (rylaBHBIM 00pa3oM Ha WX CTPYKTYpy |
XapakTep /IOTIO/IHeHUH K 00IIiell cucTeMe TMpeIMeTHBIX 3HaHWM) OKa3bIBalOT BIUSHUE CMEXHbIE
npegMeThl. Tak, Haripumep, B COZJepXaHUM MpeaMeTa /s K/IacCOB XWMHUKO-(U3NUYECKOro
npodusisi 6o/bIIOe 3HaUeHHe OyAyT UMeTh 3/IeMeHThl yueOHOro mMaTepHasa 1o obIel XUMUU.
[lpu w3yuyeHUM TpeaMeTa B JAHHOM CJlyyae akLeHT OyzeT cle/aH Ha OOILIHOCTb MeETO/I0B
M03HaHUsA, OOIIHOCTb 3aKOHOB M TEOPHM B XUMHHM M B (DM3UKE: aTOMHO-MOJIEKY/ISIPHAsI TEOPUSI
(MonekynsipHasi Teopuss B (¢H3MKe), 3aKOHbl COXpaHEHWUsS MacChbl W SHEPruM, 3aKOHbI
TePMOJVHAMUKH, 3/1eKTPO/IN3a, MPe/ICTaB/IeHUsI O CTPOEHUU BELLeCTB U IPYroe.

B TO >ke Bpems B CO/lep>KaHUM MpeiMeTa ZJisi K/IaCCOB XMMUKO-O0MO0/IOTHYeCKOTO TIPOQUIs
OOJBIIMIA y/IeNIbHBIM BeCc OyZieT UMeTh OpraHuueckas XUMHs. B 3TOM ciydae TipeZioCTaB/IsIeTCS
BO3MOYKHOCTB /1/1s1 60siee 00CTOSITe/ILHOTO PaCCMOTPEHUSI XUMHUECKOM OpraHM3alii KJIeTKU Kak
OMO0/IOTUYECKON CHUCTeMbl, B COCTaB KOTOPOW BXOJAT, K TIPUMepY, Takhe CTPYKTYpHbIe
KOMIIOHEHTBI, KaK JIUMHU/bI, Oe/KH, YT/eBO/bl, HYK/JI€UHOBble KUC/IOTHI U apyrue. Ilpu 3ToM
3HaHMs O COCTaBe U CBOMWCTBAx TIpe/|CTaBUTe/ieli OCHOBHBIX K/IaCCOB OpPraHUUeCKHUX BeIlecTB
C/y>KaT OCHOBOM [1J1s1 U3yUeHHs1 CyL[HOCTH TIPOL[eCcCOB (POTOCHUHTe3a, AbIXaHUsl, MULLeBapeHUs.

B muiaHe ¢opMypoBaHUS OCHOB HAayuyHOrO MHPOBO33DEHHS, OCBOEHHS OOIeHayuHbIX
METO/IOB TI03HAHUSI U OTbITa MPAKTUUeCKOTO TIPUMeHeHHsl HayUHbIX 3HaHUM U3yueHue TpeaMeTa
«XumHsi» Ha yriyOJEHHOM YypOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBSI3AX C Y4ueOHBIMHU
nipeJiMeTaMH, BXO/SIIMMHU B COCTaB TIpeJMeTHBIX obsacTell «EcTecTBeHHO-HayUYHbIe ITpeIMeThI»,
«MarteMaTHKa 1 “HbOpPMaTHKa» U «PyCCKUi S3bIK U JTUTepaTypanr.

[Tpu u3yueHnu yueGHOro TpeaMeTa «XHUMHsSI» Ha YIJyO/JIEHHOM ypOBHE TakKe, Kak Ha
yYPOBHE OCHOBHOTO U cpefgHero obmjero obpa3oBaHusi (Ha 0a30BOM ypoBHe), 3asjaueit
TIepBOCTeTIeHHON 3HAUMMOCTU SIB/IsieTCs (pOpMUpOBaHMEe OCHOB HayKU XWMHHM Kak obsactu
COBPEMEHHOT0 eCTeCTBO3HAaHUS, TPAKTUUECKOW [JesTelbHOCTA uesioBeKa W OJHOTO U3
KOMIIOHEHTOB MHPOBOM KY/IbTYpbI. PellleHre 3TOU 3a7jaud Ha yryiyOJEHHOM yYPOBHE W3yUeHUs
rpeMeTa MpeAro/jaraeT peaau3alyio TakKvXx Lieei, Kak:

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

Y TI03HABAaeMOCTH SIBJIEHUH TIPUPO/IbI, 0 MeCTe XUMHUU B CUCTEMe eCTeCTBEHHbIX HayK U
eé Beqyllell posii B 0OecrieueHUH YCTOWYMBOTO PAa3BUTHS UEJIOBEUECTBA: B PEIIeHUH
Mpo0/ieM 5KOJIOTMYeCKOM, SHEepreTUUecKOW W TUIeBOM 0e30macHOCTH, B Pa3sBUTHUU
MeJWLIMHBI, CO3/laHMM HOBBIX MaTepuasoB, HOBBIX HCTOUHUKOB JSHEPruH, B
obecrieueHUN paLMoHaIbHOI0 TIPUPO/IOTI0/Ib30BaHUS, B (dhopMrpoBaHUU
MHUPOBO33p€eHUs U 0011Ieli Ky/lbTyphl UesloBeKa, a TaKKe IKOJIOTHYeCKU 0O0CHOBaHHOTO
OTHOIIIEHUSI K CBOeMY 3/10POBbIO U MPUPOJHON Cpefie;

® OCBOEHME CUCTEMbl 3HAaHWM, JIeXXAlllUX B OCHOBE XUMWUUECKOM COCTaBJISIIOIIEN
eCTeCTBEHHO-HayYHOU KapTWHbI Mupa: (QyHJaMeHTa/lbHbIX TIOHATHM, 3aKOHOB U
Teopuil XHWMHH, COBPEMEHHBIX IIPe/ICTaB/eHUN O CTPOEHWU BeIlleCcTBa Ha pa3HbIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJ/IIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TePMOJAUHAMUUECKUX W KUHETUUYeCKHUX 3aKOHOMEDHOCTSX IPOTeKaHWs XUMUYeCKUX
peakiyii, 0 XUMUUeCKOM PaBHOBECHH, PaCTBOPaX U JUCTIEPCHBIX CUCTeMax, 00 00Imx
HayYHBIX TIPUHI[ATIAX XUMHUECKOT0 TIPOM3BO/ICTRA;

e (dopmMupoBaHWe Yy OOydYaroOIIMXCS OCO3HAHHOTO TIOHMMaHWs BOCTPeOOBAHHOCTH
CHUCTEMHBIX XUMHUECKUX 3HaHWM [y OOBbsSICHEeHWsS K/IOUeBbIX HAel U mpobjem
COBPEMEHHOW XWUMWH, [/s1 OObSICHEHWS W TIPOTHO3UPOBAHUS SIBJIEHUM, WMEIOIIIX
eCTeCTBeHHO-HayuHyl0 TIPUPOJly; TPAaMOTHOTO pellleHuss TIpobseM, CBSI3aHHBIX C



XUMHeH, T[POTrHO3MPOBaHUs, aHalM3a W OLEHKHM C TIO3MLUM 5KOJOTMYeCcKOou
6e30MacHOCTH TIOC/IE/ICTBUI OBITOBOM M MPOU3BO/ICTBEHHON [JIeSITeTbHOCTH UeIOBEKa,
CBSI3aHHOW C XWUMHUYECKUM TIPOM3BO/ICTBOM, WCIIO/h30BAaHUEM U TepepaboTKoM
BeI|eCTB;

yriay0/ieHre TIpe/ICTaBJIeHUH O Hay4YHbIX MeTOo/aX TI03HaHUS, HeoOXOJUMBIX ISt
nprobpeTeHusi YMEHUI OPHEHTUPOBATHCSI B MUPE Bell[eCTB U 00bsICHEHHST XUMUYeCKUX
SBJIeHUM, MMEIOLMX MeCTO B TNpPUPOZe, B TMPAKTUUECKOW [esSTeJIbHOCTA U
TOBCEJHeBHOM YKU3HU.

B rmulaHe peanu3aliid  TIEPBOOYEPEAHBIX BOCITUTATEbHBIX U PAa3BUBAOIIMX  (DYHKI[UI
11eJIOCTHON CHCTeMbI CpeZiHero o0iero ob6pa3oBaHMsl MPU M3YUEHHUM Tpeamera «XHMHS» Ha
yriay0/IEHHOM YPOBHE 0CO0YIO aKTya/lbHOCTh IPUOOPETaroT TaKue 1[e/I U 33/]auH, Kak:

BOCIIMTaHWe YOeXAEHHOCTH B T[103HABAaeMOCTU SIBJIEHWUW TIDUPOJbl, YBaKeHUs K
MpOLIeCcCy TBOPYECTBa B 00/ACTH TeOPeTHUeCKHX W TPUK/IAJHBIX HCCAeOBaHWA B
XUMUHY, (OpMUPOBaHHE MUPOBO33DEHHs, COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW;

pa3BUTHE MOTHBALMK K OOYYEeHWIO U TI03HAHHIO, CTIOCOOHOCTEN K CAMOKOHTDOJIIO M
CaMOBOCITUTaHHWIO Ha OCHOBEe yCBOeHUs 00I1IeuesioBeueCKrX LeHHOCTelH;

pa3BUTHe  TIO3HABaTe/NbHBIX HWHTEPeCOB, HWHTEe/UIeKTya/lbHbIX W  TBOPYECKUX
criocobHocTel 00yuaromuxcsi, (OpMUPOBAHKE y HUX CO3HATEJILHOTO OTHOIIEHUs K
camM000pa30BaHUI0 ¥ HENMpPepPLIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIIEIIHOU
npod)eCCMOHATBLHOM M OOIIeCTBEHHOU JeATe/lbHOCTH, OTBETCTBEHHOTO OTHOILEHUsS K
CBOEMY 3/10POBbIO U NOTPeOHOCTH B 3/[0POBOM 00pa3se >KU3HH;

dbopMUpoBaHUe yMeHMM U HaBLIKOB Pa3yMHOr0 TPHPOZOIIO/Ib30BAHUS, DPa3BUTHE
9KOJIOTHUECKOM  KY/IbTyphl, TpuoOpeTeHHe  OMbITa  OOIECTBEHHO-TI0/Ie3HOU
5KO0JIOTUUECKOM [1eTelTbHOCTH.

OO11iee UMC/I0 YacOB, TPEAYCMOTPEHHBIX /i1 W3yUYeHUS XMMWUK Ha Yray0/JeHHOM YpOBHe
cpeaHero obiiero obpa3oBanus, coctaBiser 204 vacoB: B 10 kmacce — 102 vaca (3 vaca B
Hegento), B 11 knacce — 102 yaca (3 yaca B HeJiesnio).



COOEPXXAHUE OBYYEHUA
10 KJIIACC

OPI'AHNYECKAA XUMUA

TeopeTruecKuie OCHOBbI OpraHMYeCKOM XHMUM.

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

ONeKTpOHHOe CTpOeHWe aToMa yrjepoja: OCHOBHOe U BO30Y)KAEHHOe COCTOSHUS.
BaneHTHble BO3MOKHOCTH aToMa yriepofa. XuMuyeckasl CBsi3b B OPraHUUeCKUX COeJUHEeHUSIX.
Tunbel TMOPUIU3aIMK AaTOMHBIX OpOuTasiel yriepozsa. MexaHu3Mbl 00pa30BaHUs KOBaJIeHTHOU
CBs13U (0OMEHHBIN M JOHOPHO-aKLIeNTOPHBIN). THITbI TIepeKphIBaHUS aTOMHBIX opOuTasel, o- u
n-cBsi3u. OjiMHapHas, [ABOWHasi W TpoMHass CBs3b. CrocoObl pa3pbiBa CBsizell B MOJIeKY/ax
opraHnueckux Beirects. [loHsTHEe 0 cBOOOJHOM pajiuKase, HyKaeoduse U 3/eKTpodusie.

Teopusi CTpoeHUs1 oOpraHWYecKUX coeauHeHUWd A.M. byrnepoBa UM COBpeMeHHbIe
Tipe/iCTaB/IeHUsI O CTPYKTYpe MoJieKy/l. 3HaueHre TeOpUX CTPOEHHsI OPraHu4eCKUX COeIUHeHHUH.
MornekynspHble U CTPYKTYpHble (opmysbl. CTpPyKTypHble (OpPMYy/bl pa3/idyHbIX BU/OB:
pa3BépHyTas, COKpalléHHas, CKejeTHas. V3omepus. Buzabl uW30MepuM: CTPYKTYypHas,
MPOCTPAHCTBEHHAas. JJeKTPOHHble 3¢hdeKTbl B MOJeKylaX OpraHUuueCcKUx CoeAuHeHUi
(MHAYKTUBHBIA U Me30MepHbIN 3D PeKThl).

[IpencraBneHue 0 KiaccudUKaLMM OpraHiueckux BelrecTB. [ToHsiTHE 0 QYHKIMOHATBLHOM
rpynne. 'omosiorusi. ['omonoruueckue psgpl. Cuctemarrueckass HOMEHK/IaTypa OpraHUYecKUX
coepuHenui (IUPAC) u TpuBuanbHble Ha3BaHUS OT/E/bHBIX MPe/ICTaBUTeIeN.

OcobeHHocTH W KaacCHUKALUsi ~ OpraHWYecKWx  peakiuil.  OKHUCIUTENHHO-
BOCCTAHOBHUTE/IbHbIE PeaKLUi B OpraHMuecKoi XUMHHU.

OKcrepyUMeHTa/lbHble METO/Ibl U3yUeHUs BellleCTB U MX TpeBpallieHui: 03HaKOMJ/IeHue C
obpasijaMy OpraHMYecKuX BelecTB M MaTeprajaMd Ha WX OCHOBE, OIBITHI 10 TIPEBPAIleHHIO
OpraHWYeCKWX BeIeCTB TpPU HarpeBaHuW (T/iaBjieHWe, OOyr/MBaHWe U TOpPEHHe),
KOHCTPYMPOBaHue Mo/iesield MOJIeKy/l OpraHu4eCKuX BeleCTB.

YT1eBoOPO/BI.

Ankanbl. ['oMoioruUeckuii psifi ankaHoB, obmiasi opmysia, HOMEHK/IAaTypa U W30MepHsl.
OJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHe MOJIEKY/ alKaHOB, SP -TMOPHUIM3aLisl aTOMHBIX
opburaneli yrieposa, 0-CBs3b. @U3NUeCKHe CBOMCTBA alIKaHOB.

XyMHUUeCKre CBOMCTBA a/IKaHOB: PeaklW 3aMellleHusi, U30MepU3aliiy, JerupupoBaHus,
LMK/IM3alMy, THWpOJM3a, KpeKuHra, ropeHusi. [lpeacraBieHue 0 MexaHW3Me peakLUd
Pa/IMKaIbHOTO 3aMellleHusl.

Haxoxxaenue B mpupoge. CriocoObI TI0/TydeHust U IPUMeHeHHe akKaHOoB.

Lluknoankansl. O61asi popmysia, HOMeHK/IaTypa U u3omepusi. OcoO€HHOCTU CTPOeHUsl U
XUMHUECKUX CBOUCTB MasbiX (LMK/IOMpONaH, IUK/I00yTaH) ¥ OOBIYHBIX (LJUK/IOTIEeHTaH,
L[UKJIOTeKCaH) [UK/I0aKaHOB. CriocoObI 1osTyueHHst ¥ IpUMeHeHre [UK/I0a/TKaHOB.

Ankensl. ['oMonoruueckuii psifi ankeHoB, obiias GpopMysna, HOMeHKIaTypa. DJIeKTPOHHOe
M TPOCTPAHCTBEHHOE CTPOEHHEe MOJEKY/ alKeHOB, SP-TMOPUAM3ALMs aTOMHBIX OpOuTasnei
yrjiepojia, o- U m-cBsisu. CTPYKTypHasi U reoMeTprueckas (L[UC-TpaHC-) u3oMepusi. @usnueckue
CBOMCTBa anKeHOB. XUMHWUeCKUe CBOWMCTBA: peakluu TpPUCOeAVHEHHUs, 3aMelleHds B O-
MOJIOKeHWe TpU [JIBOMHOW CBSi3W, TOJIMMepU3aliuu U OKuceHus. [lpaBuno MapKOBHHKOBA.
KauecTBeHHBIe peakIMM Ha ABOWHYIO CBsi3b. CIIOCOOBI IMOMy4YeHUs U TIPUMeHeHre alIkeHOB.



Ankaguensl.  Knaccuduvkanmss — ankaZueHOB — (COMPsDKEHHbIE,  W30/IMPOBAHHbBIE,
KyMy/HpoBaHHbIe). OCOOEHHOCTU  3/IEKTPOHHOTO CTPOEHMS W XUMHUECKUX CBOWCTB
COTPSDKEHHBIX ueHoB, 1,2- u 1,4-npucoesunenuve. [losvMmepusanusi COIPSUKEHHBIX [HEHOB.
Crioco6sI 1osiyueHUst ¥ TIPUMeHeHte aKa/iieHoB.

Ankunbl. ['oMonoruueckuii psifi ankWHOB, o01jasi (hopMy/ia, HOMEHK/IaTypa U U30MepUs.
ONeKTpOHHOe U TIPOCTPAHCTBEHHOE CTPOEHHEe MOJIEKYJT aJIKUHOB, SP-TMOPUIU3aIs aTOMHBIX
opbutaneii yriepoga. Pusnueckrie CBOWCTBA aJKWHOB. XHWMHYECKHe CBOWCTBA: peaKL[UH
NpUCOeVHEHNs], AUMepu3ald U TpUMepHu3alyu, OKucaeHus. KUucioTHble CBOMCTBa aJKWHOB,
MMeIUX KOHLIEBYIO TPOMHYIO CBsi3b. KauecTBeHHble peakLMd Ha TPOWHYIO CBsi3b. CriocoObl
TI0/TyueHusl ¥ TIPUMeHeHre aJIKUHOB.

Apomarrueckue yrieBoJopoAb! (apeHsl). ['oMosioruueckuii psifi apeHoB, ob1jast popmyria,
HOMEHK/IaTypa U U30Mepusi. DIeKTPOHHOe U MPOCTPAHCTBEHHOe CTPOeHHe MOJieKy/bl OeH30a.
du3nueckre CBOWCTBA apeHOB. XWUMHUeCKHe CBOMCTBa OeH30/ia ¥ ero rOMOJIOTOB: peaKLUu
3amelrieHusi B O€H30/IbHOM KOJblle U YIIeBOJOPOAHOM PpaZiviKase, peakLUu TPUCOeJUHEHUs],
OKHCJIeHHe ToMOosIoroB OeH3osa. [IpezcraBsieHre 00 OpHUEHTHPYIOIEM /IeHCTBUM 3aMeCTUTe el
B 0eH30/IbHOM KOJIbL|e Ha MpUMepe aJKWIbHBIX PaIuKaioB, KapOOKCHUIBHOM, TUPOKCHUILHOM,
aMMHO- W HUTPOTPYIIbI, aTOMOB ranoreHoB. OcoOeHHOCTH XWMHUYeCKHUX CBOWCTB CTHUPOJA.
[Momamepusarmst  ctuposia.  CriocoObl  TO/lydyeHWss W TIPUMEHEHWe  apOMaTUYeCcKHX
YT/J1€BOJJOPO/IOB.

[Mpupoansiii ra3. IlonyTHble HedTsHble ra3bl. HedTh U eé mpoucxoxzaeHre. KameHHbIN
yrojiib U TIPOAYKTHI ero miepepabotku. CriocoObl TiepepaboTKu He(hTH: TeperoHka, KpeKWHT
(TepMUUYECKH, KaTaTUTHUECKUH), pUPOPMUHT, TUpoin3. [IpoayKkThl repepaboTku HedTH, UX
TpUMEeHEeHHe B TIPOMBIIIJIEHHOCTH U B OBITY.

['eHeTHuecKasi CBSI3b MeXXAY pa3/IMUHbIMU KJlaCCaMU YTJIEBOJOPOZOB.

ONEeKTPOHHOe CTpOeHWe TraloreHNPOU3BOHBIX YIrIeBOJOpoA0B. Peakijuu 3amellleHust
rajioreHa Ha THAPOKCOTPYIINy, HUTPOTPYIIY, LIMAHOTPYIIY, aMUHOTpyriy. [leiicTBue Ha
rajloreHNpor3BOjHble  BOJHOTO M  COMPTOBOrO pacTBopa wiénoud. BsammopelicTBue
JUrajoreHajkKaHOB C MarHheM W LMHKOM. [IoHsITHe O MeTa/l00praHuyecKuX COeJUHEeHUSsIX.
Vcnonb3oBaHue TajOTeHNPOU3BOJHBIX YIIeBOZOPOAOB B OBITY, TeXHWKe W TIPU CHUHTE3e
OpraHUueCKHX BeIecCTB.

OKcriepuMeHTa/lbHbIe MeTOZbl HW3Y4eHUsl BeIeCcTB UM WX TIpeBpallleHui: u3yueHue
(uv3nueckUx  CBOWMCTB  YIJIeBOAOPOJOB  (pacTBOPMMOCTb),  KAaueCTBEHHBIX  peakLui
YT7IeBOAOPOZOB Pa3UUHbIX Ki1accoB (obecriBeurBaHMe OPOMHOW WM MOJHOW BOJIbI, pacTBOpa
repMaHTraHaTa Ka/us, B3auMOJEMCTBUEe alleTHueHa C aMMHayHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOe OOHapy)KeHHe YrepoZa M BO/OpPOJa B OPraHMUYECKUX BeIeCTBax,
ToJiyueHre STUJeHa U U3yueHue ero CBOMCTB, O3HaKOMJieHHe C Kosuiekuusmu «HedTb» u
«¥Yromb», € oOpa3ljaMM TIIaCTMAcC, KAaydyKOB U DEe3WHbI, MOJe/JUPOBaHHe MOJIeKY/T
YT/J1€BO/IOPO/IOB Y Ta/I0T€HIIPOM3BO/HBIX YTJIEBOJOPO/OB.

Kucnopoacopepskaiye opraHuyeckyie CoeJuHeHNs.

[MpenenbHbie ofHOAaTOMHbIe cOUpPThl. CTpoeHHe MoOJeKy/n (Ha TpUMepe MeTaHo/a U
sTaHosa). ['omonoruueckuit psiz, obiras popmysia, n3oMepusi, HOMEHK/IaTypa M KIaCCU(PUKaLIYS.
dusnyeckre CBOWCTBA TMpeZe/IbHbIX OJHOATOMHBIX CIUPTOB. BOAOpOAHBIE CBA3M MEXAY
MOJIEKY/laMA ~ CITUPTOB. XWMHUYECKWe CBOWCTBA: peaklMM 3aMelleHus, JerujpaTariui,
OKHCJIeHHs], B3aUMO/IeHCTBUE C OPraHuYeCKMMU U HeopraHuueckKMMHy Kuciotamy. KauectBeHHast
peakiusi Ha OAHOATOMHble CIUPTHI. JlelicTBHMe 3TaHO/ia U MeTaHO/Ia Ha OpPraHM3M 4YesioBeKa.
Crioco6bl To/TyueHus: ¥ IpUMeHeHHe OJJHOAaTOMHBIX CITUPTOB.



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

MHoOroatomMHble CHUPTbI — STUIEHIJIMKOAb W T[/ULepUH. Pusnueckrue U XUMUUECKUe
CBOMCTBA: peaklMy 3aMellleHHrs], B3aUMOJENCTBHe C OpraHMYeCKUMM W HeOpraHhyecKuMU
KHUC/I0TaMH, KaueCTBeHHasl peaklysi HA MHOroaTOMHbIe cnUpThl. IlpeacTaBieHre 0 MexaHU3Me
peakiyii HyK/1eo(UIbHOTO 3amellieHus. [IeiicTBHe Ha opraHu3M uesoBeka. CriocoObl MOoyuYeHust
Y MPUMEeHeHe MHOT0aTOMHBIX CITUPTOB.

®enos. CTpoeHHe MOJIEKY/Ibl, B3aUMHOE BJIUSTHUE THAPOKCOTPYIIBI U OeH30/IbHOTO sifipa.
dusnueckre cBoucTBa (eHoma. OCOOEHHOCTH XMMHUECKUX CBOHCTB (peHoma. KauecTBeHHBIe
peakiiii Ha (eHos. TokcuyHOCTh (eHosa. CriocoObl MOyueHUss W TIpUMeHeHue QeHoa.
®eHondopManbaeruHas cMoa.

KapboHunbHbIE COeWHEHWS — aJbJeruibl U KeTOHbl. OJIeKTPOHHOe CTpOeHHe
KapOOHWIBHOM rpymrbl. ['oMosoruueckre psiibl albJeruioB U KeTOHOB, o0Imias ¢opmyna,
n3oMepuss M HOMeHKiatypa. ®dusnueckve CBOMCTBAa ajbJerMAOB M KETOHOB. XUMHUYECKHe
CBOMCTBA a/bJleTUJOB W KETOHOB: peakUuud mnpucoeauHeHusi. OKucIeHWe anbAeru/oB,
KaueCTBeHHbIE peakMM Ha anbjerupl. CriocoObl TOMy4eHUs] U TIpUMeHeHUe ajibAeru/ioB U
KEeTOHOB.

O/JHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUSI MOJIEKYIT
KapOOHOBBIX KHC/JIOT. V30Mepusi U HOMeHK/IaTypa. PuU3nMuecKde CBOWCTBA OJZHOOCHOBHBIX
Tipe/ie/IbHBIX KapOOHOBBIX KHCJIOT. BoJopoJHBIe CBS3M MeXAy MOJIeKylaMu KapOOHOBBIX
KUC0T. XMMHUYeCKHe CBOWCTBA: KUC/IOTHbIE CBOWMCTBA, peakiusi 3TeprudUKaliu, peakiuu C
y4acTHEM YTJIEBOIOPOJHOTO paaukaaa. OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUC/IOTHI. [loHsTHE
0 TIPOU3BO/IHBIX KAaPOOHOBBIX KHUC/IOT — CJIOXKHBIX 3dupax. MHoroobpasue KapOOHOBBIX KHUC/IOT.
OcobeHHOCTH CBOWMCTB HeTpeZiesbHBIX U apOMaTHUeCKHUX KapOOHOBBIX KUC/IOT, AUKapOOHOBBIX
KUC/IOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeficTaBUTeNM BBICIIUX KapOOHOBBIX KHCJIOT:
CTeapyHOBasi, TAJbMUTHUHOBAs, OJIEMHOBAsl, /IHHO/IEBAS, JIHHOJIEHOBAS KWCIOTHL CriocoObl
TI0JTyYeHHUsI U PUMeHeHHe KapOOHOBBIX KHUCIIOT.

Cnoxsble 3¢upel. ['oMmosoruueckuii psizi, obijasi hopmysa, ©3oMepust 1 HOMEHK/aTypa.
dusnueckKre U XMMHAYeCKHe CBOKWCTBA: TH/IPOJIM3 B KUC/IOU U L[eJIOUHOM CcpeJie.

Kupsbl. CTpoeHue, ¢ur3nueckue U XMMHAUYECKUe CBOWMCTBA JKHUPOB: THW/IPOJIM3 B KUCIOW U
11esiouHoM cpefe. OCOOeHHOCTH CBOMCTB JKHUPOB, COJIEPIKAIIIMX OCTAaTKU Helpee/bHbIX KUPHBIX
KUCJI0T. JKUpEI B Ipupoje.

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

OO1iass  XapakTepUCTHKa YI/ieBoJoB. Kaccudukarys yrieBosioB (MOHO-, AW- U
nosmMcaxapuzibl). MoHocaxapuZipl: T/IFOKO3a, (pyKTO3a, rajgakro3a, pubo3a, [ge30Kcuprbo3a.
dusnueckre CBOMCTBA M HaxoxJeHuhe B rmpupoge. dorocuHTe3d. XHWMHYeCKHMe CBOWCTBA
[JIIOKO3bl: peaklMd C ydacTheM CIUPTOBbIX U  ajbJeruAHON TIpynn, CIOUPTOBOe U
MOJIOUHOKHC/Ioe OpokeHue. [IpuMeHeHMe TJIFOKO3bl, €€ 3HaueHWe B >KU3HeesTelbHOCTU
opraHusMma. /[lucaxapujpl: caxapo3a, MajabTO3a M JakTo3a. BoccraHaBiauBaroue U
HeBOCCTaHAaB/MBaIIMe Aucaxapuibl. ['maponu3 auvcaxapyoB. HaxokgeHue B Tipupoje U
nipumeHeHue. [lomvcaxapypl: Kpaxmas, TJIMKOTeH U 1Lesuitosio3a. CTpoeHue MaKpOMOJIeKYI
Kpaxmasa, TJMKOreHa U Le/ulto/o3bl. Pu3nueckre CBOMCTBA KpaxMana M LeJJTH/IO03bI.
XyMUUeCcKre CBOMCTBA KpaxMmaja: TM/IpOJiM3, KaueCTBeHHasi peaklUsi C MOJ0M. XUMHUYecKue
CBOWCTBA 1[eJI/TF0JIO3bI: THAPOJIN3, TIoydYeHre 3(GUpoB 11e/uT0/103bl. [IoHsATHe 00 MCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, aLleTaTHbIM IIEJIK).



OKCIlepuMeHTa/IbHble MeTO/bl M3y4YeHUs] BelecTB M MX IpeBpallleHUii: pacTBOPUMOCTb
pas/IMuUHBIX CIIMPTOB B BOJE, B3aUMOJEMCTBME 3TaHO/Ia C HaTpUeM, OKHUCJ/IeHHe 3THUI0BOTO
CrupTa B anbJeru/i Ha pacKaJléHHOM MeJHOW TIPOBOJIOKe, OKHC/IeHWe STHU/I0BOrO CIHMpTa
JUXPOMATOM Kausi (BO3MOKHO MCITI0/Ib30BaHKeE BUieOMaTeprasoB), KaueCTBeHHbIE DeakluU Ha
anbaeruabl (¢ ruapokcuaom auammuHcepebpa(l) u rugpokcugom Meau(1l)), peakius riaureprHa
¢ ruapokcugoM Megu(1l), xumMuueckre CBOKWCTBA paCTBOpa YKCYCHOM KUC/IOThI, B3aUMOZENCTBUE
pacTBopa IIOKO3bl € rugpokcugoMm Meu(1l), BaumopelicTBue Kpaxmasna C UOLOM, pelleHue
9KCTIepUMeHTabHbIX 3a7iau 110 TeMaM «CrupThl U GeHosbl», «KapboHoBbIe KUCIOThL. CIi0)KHbIE
3(1)I/Ipb1».

As3oTcopepxaiie opraHiyecKye CoeJMHeHNs.

AMUHBI — oOpraHuYeckue TIPOU3BOJHbIE aMMMaka. Kraccudukaiusi aMHHOB:
ani@atrueckrie U apoMaTUuecKue; repBUYHbIe, BTODUUHbIE U TpeTUuHble. CTPOEHUe MOJIeKYI,
ob1rfasi hopMysia, M30Mepusi, HOMEHK/IaTypa U (pu3nueckre CBOMCTBA. XHUMHYECKOe CBOMCTBA
anudaTruecKMx aMHUHOB: OCHOBHBbIE CBOWMCTBA, aJKWIMPOBaHUe, B3aUMOZeEMCTBUE TepPBUUHBIX
aMHHOB C a30TMUCTOM KACA0TOU. COM aIKU/IaMMOHUS.

AHWIUH — TIpeiICTaBUTE/Tb aMUHOB apOMaTuyeckoro psiza. CTpoeHue aHWIMHA. B3aumHoe
B/IMSIHYE TPYII aTOMOB B MoJjekyse aHuinHa. OCcoO€HHOCTH XMMUUYECKUX CBOWCTB aHWU/IMHA.
KauecTBeHHble peakid Ha aHWIMH. CrocoObI TOMyYeHUS] U TPUMeHeHHe airuhaTHUeCKUX
amMuHOB. [TosyueHre aHW/IMHA U3 HUTPODOEH30/1a.

AmuHokucnotel. HomeHknatypa U usoMepus. OrtgesibHble  IpeACTaBUTeM  O-
aMUHOKUCJIOT: TJIULIMH, anaHuH. Pu3nueckre CBOMCTBA aMUHOKHUC/IOT. XHMMHYeCKHe CBOMCTBa
aMUHOKHUC/IOT KakK aM(OTepHbIX OpraHUYecKWX COeAVHEeHUM, peakiusi T0JMKOHZeHCalluH,
oOpa3oBaHue TENTHIHON CBsi3U. buosornueckoe 3HaueHWe aMUHOKHUCIOT. CUHTe3 U THUAPO/IU3
TenTU/I0B.

benkyu kak mnpupogHble mosuMepbl. [lepBrUYHasi, BTOpUYHAasi U TpPeTUUYHasi CTPYKTypa
OenkoB. XuMHuecKde CBOMCTBa O€/KOB: TM/IPO/IM3, /eHATypalLys, KauyeCTBEeHHbIe peakIuyd Ha
Oenku.

OKCcIliepuMeHTa/lbHble MeTO/Ibl M3yueHHUsl BelleCcTB W WX IIpeBpallleHUil: pacTBOpeHue
0enkoB B BOJie, JleHaTypalusi OeJKOB TPY HarpeBaHWU, IIBETHbIe peakiMy Ha Oesiku, pellieHre
SKCIIepUMEHTa/IbHBbIX 33lau M0 TeMaM «A30TCO/ep)Kalljie OpraHhuecKde COeJUHEeHUs» U
«PacriosHaBaHve OpraHUueCcKrX CoeZJMHeHU».

BrIcOKOMOIeKy/IpHbIe CoeIMHeHMs.

OcCHOBHbIE TIOHSITUSI XUMUU BBICOKOMOJIEKY/ISIPHBIX COeAUHEHU: MOHOMEp, TMOJUMep,
CTPYKTYpHOE 3BeHO, CTeleHb IOJIMMepu3aluM, CpefHssl MoJsieKy/spHas Macca. OCHOBHbIe
MeTO/Ibl CHHTEe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUM — IT0JIMMepU3aLis U MOJIMKOH/eHCaLys.

[TonvmepHbie MaTepHuasbl. [TnactMaccel (monusTuseH, TIOJIUTIPOTIUJIEH,
TIOJIMBUHUJIXJIOPU/, TMOJIUCTUPOII, MOJIMMeTU/IMeTaKpu/ar, TO/TMKapOOHATHI,
nosiMaTUIeHTepedTanaT). Y TUaM3alys 1 rnepepaboTka riacTUKa.

OnacTtoMepbl: HaTypaJbHbIM KayuyK, CHHTeTUYeCKHMe Kayuyku (OyTaZueHOBbIH,
XJIOPOIIPEHOBBIN, M30IIPEHOBBIN) U CUIMKOHBL. Pe3nHa.

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

[Tonvmepsl  crielyanbHOrO — Ha3HaueHUs  (TeyioH, KeBjap, SJ€KTPOINPOBOJSIIME
T0JTUMeEphI, Oropa3ssaraemMple IOJIMMEpHI).



OKCIlepuMeHTa/IbHble METO/bl U3yUeHHsl BEILleCTB M WX MpeBpalljeHUi: 03HaKOM/IEHUe C
oOpasijaMd TPUPOAHBIX U HWCKYCCTBEHHBIX BOJIOKOH, TIJIACTMAcC, Kay4yKOB, peIIeHHe
9KCIepUMeHTaIbHBIX 3a/iau 1o TeMe «Pacro3HaBaHue M1aCTMacC v BOJIOKOH».

PacuéTHblie 3agaun.

HaxoxxaeHre MoneKy/asipHOM (pOpMY/ibl OPraHUYeCcKoro COeJUHEHUs TI0 MacCOBBIM J0JIsIM
3/IeMEHTOB, BXOJSILMX B €ro COCTaB, HaXOXK[eHHWe MOJIeKY/spPHO (opMy/ibl OpraHU4YecKoro
coeaviHeHus1 Mo Macce (00BEMY) TIPOAYKTOB CropaHus, 1O KOJIMUECTBY BeljecTBa (Macce,
00BEMY) MPOAYKTOB peakLu W/UIKM UCXOJHBIX Bel[eCTB, YCTaHOBJ/IEHNe CTPYKTYPHOU (hopMYJIbl
OpPraHWYecKoro Bell[eCTBAa Ha OCHOBE ero XWMHUeCKHWX CBOMCTB WM CIIOCOOOB TOMydeHHs,
orpejiesieHue JJ0JIM BbIXO/a TIPO/IYKTa peakLiuK OT TeOpeTHYeCKd BO3MOXKHOTO.

MexxrnipeiMeTHbIe CBS3U.

Peanusanusi MeXXnpegMeTHBIX CBsi3ell NIpU U3yueHUU opraHuuveckoid xumuu B 10 kiacce
OCYIL[eCTB/ISIETCSI Uepe3 MCIO/b30BaHHe KaK OOIL[UX eCTeCTBEHHO-HAay4YHbIX TIOHSATUM, Tak U
TIOHSITUM, TIPUHSATHIX B OT/Ie/TbHBIX MpeJMeTax eCTeCTBeHHO-HayYHOro I[UKJIa.

OO1e ecTeCTBEHHO-HayUHble TIOHSITHS: SIBJIeHHWE, HayuHbld (DakT, TMIOTe3a, Teopus,
3aKOH, aHa/lM3, CHUHTe3, KjaccuduKaiys, HabarofeHue, W3MepeHUe, SKCIIepUMEeHT, MO/iesb,
Mo/leTMpOBaHue.

dusvKa: Marepusi, aTroM, 3JeKTPOH, TPOTOH, HEUTPOH, MoOjeKyaa, SHepreTUuecKuit
yYpPOBeHb, BeIeCTBO, Telo, 00BbEM, arperaTHoe COCTOSIHWE BeIleCTBa, (U3MUeCcKHre BeTNYMHbI,
e/IMHULIbI U3MEePEeHHs1, CKOPOCTb, SHEPTusi, Macca.

Bbuonorusi: KjieTka, OopraHvsM, 3KocucTteMa, buocdepa, MeTabo/M3M, HacIeCTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPO(HBIA THUI TMUTaHUsA, Opo)keHHe, (HOTOCHHTE3, [IbIXaHHWe, Oenku,
YT7IeBO/IbI, )KUPbI, HYK/IeMHOBbIE KUC/IOThI, (hePMEHTHI.

['eorpacuisi: nosie3Hble UCKOMaeMble, TOTI/IMBO.

TexHonorUs: NuieBble MPOAYKThI, OCHOBBI paljMOHAILHOTO MTMTaHUSI, MOIOLL[e CPeJ/ICTBa,
MaTepHrasbl U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KITACC

OBIIAA 1 HEOPT"TAHNYECKASA XMUA

TeopeTHyeckrie OCHOBBI XUMUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYeCKU sieMeHT. M3oTomnbl. CTpoeHUe 371eKTPOHHBIX
000/10uEK aTOMOB, KBAHTOBbIE UMC/A. JHEPreTUYeCKHe YPOBHU U TIOAYPOBHH. ATOMHbIE
opburtamu. Knaccubukanuss XMMAYeCKUX 371eMeHTOB (s-, p-, d-, f-anmemenTsi). Pacnipenenenue
3JIEKTPOHOB 10 aTOMHBIM OpOWTansIM. OJIeKTPOHHBbIE KOH(UIypallud aTOMOB 3/IEMEHTOB
TepPBOr0—4eTBEPTOrO0 TEPHOJIOB B OCHOBHOM U BO30Y)KIEHHOM COCTOSIHUM, 3JIEKTPOHHbIE
KOH(Urypaluy MOHOB. DJIeKTPOOTPULIATE/IbHOCTb.

[Tepnopnuecknii 3akoH u Ileproguueckas cucremMa XMMUYeCKuX 371eMeHToB [I.U.
MenpeneeBa. CBsi3b MNepUOAMYECKOTr0 3akKOHa M [lepuognueckod CHUCTEMbI XUMHUYECKHX
3/IeMEHTOB C COBPEMEHHOM Teopuel CTpOeHHsI aTOMOB. 3aKOHOMEPHOCTH W3MeHeHHUs CBOMCTB
XUMHUECKUX 3/IEMEHTOB U 00pa3yeMbIX WMH IPOCTHIX M CJOKHBIX BEIeCTB TI0 TPYIaM M
repuoziaM. 3HaueHue nepruoauueckoro 3akona /I.11. Menzeneesa.

XvMHueckasi CBsisb. BU/IbI XMMHWUECKOW CBA3U: KOBa/leHTHasi, UOHHAsl, MeTas/ulhuecKasl.
MexaHu3mbl 00pa30BaHUs KOBaJIEHTHOUM CBSI3U: OOMEHHBIA U JOHOPHO-aKI[eMTOPHBINA. JHeprus
Y JyiiHa CBsA3U. [10/IipHOCTD, HArpaB/AeHHOCTh U HAChIILIaeMOCTb KOBa/IeHTHOM CBsi3u. KpaTHble
cBa3u. BogopoaHas cBsizb. MeXMOeKyIsipHble B3auMO/IelCTBUS.



BaneHTHOCTP W BajieHTHbIe BO3MOKHOCTU aTOMOB. CBf3b 3/I€EKTPOHHOM CTPYKTYPbI
MOJIEKY/T C UX TeOMeTpUYeCKMM CTpOeHueM (Ha TpuMepe COeJMHEeHWM 3JIeMeHTOB BTOPOIO
reproza).

[IpencraBneHe O KOMIUIEKCHBIX —coefuHeHMsIX. (CoCTaB KOMIUIEKCHOIO  MOHa:
KOMIJIeKcooOpa3oBaresib, JIMTaHAbL. 3HaueHWe KOMIUIEKCHBIX coeAnHeHuM. [loHsiTe O
KOOPAUHALMOHHOW XUMHUHU.

BelllectBa MOJIEKY/SIDHOTO U HEMOJIEKY/SIDHOTO CTPOeHMsl. Tumbl KPUCTa/LTMYeCKUX
pelIéToK (CTPYKTYp) ¥ CBOMCTBA Bell[eCTB.

[TonsiTve 0 AucriepcHbIX cucTeMax. VicTvHHBIe pacTBOpLI. [IpejcTaBieHre 0 KOIOUAHBIX
pactBopax. CriocoObl BBIPDO)KEHHsI KOHI[€HTpAaIlud PACcTBOPOB: MacCOBasi [0/l BellecTBa B
pacTBope, MoJispHasg  KOHLeHTpauusi. HaceblnjeHHble Y HeHaCbIleHHble  PacTBOPBI,
pacTBopuUMOCTb. Kpucranioruzparsl.

Knaccudukaiyss ¥ HOMeHK/IaTypa HeOpraHWUuecKWx BellecTB. TpuUBHa/bHble Ha3BaHUS
OT/eJ/IbHBIX MpeJCTaBUTe/Ie HeOPraHMYeCKrX BeleCTB.

Krnaccudukaiiys XMMUUeCKUX peakliiii B HeOpraHu4eCckoi ¥ OpraHuuecKoi XUMUu. 3aKoH
COXpaHeHHsI MacChl BeLeCTB; 3aKOH COXPaHEeHWsl W TMpeBpalleHusl SHepruu IMpyu XUMHUUYeCKUX
peakiusix. TernnoBble 3 PeKTbl XUMUUECKUX peakluyid. TepMoXuMHUueckre ypaBHEHHUS.

CKOpOCTb XUMHUUeCKOW peaklvu, eé 3aBUCHMOCTh OT Pa3/inuHbIX (hakTopoB. ['oMoreHHbIe
Y reTeporeHHble peakiiuu. KaTanus u Kataam3aTopsl.

OOpatumble W HeoOpaTHMble peaklid. XWMHUYeCKoe paBHOBecre. KoHcTaHTa
XMMHYEeCKOro paBHOBecHs. DakTOphl, BAMSIOLIME Ha TOJIO)KeHHWe XWMHUUYeCKOr0 paBHOBECHS:
TeMIlepaTypa, [laBjieHhe U KOHLIEHTpal[My BelleCTB, yyaCTBYIOIIMX B peakuuu. [Ipunumn Jle
[MaTense.

Onektpomutuyeckass aucconmanusi. CuibHble U (y1abble  37eKTposuThl.  CTerneHb
guccouranuu. CpeJja BOOHBIX pacTBOPOB: KWC/IOTHasi, HeWTpasbHasi, lijenovyHas. BomopoaHbii
noka3aresis (pH) pactBopa. 'naponmu3 coneld. Peakiu noHHOTO 0OMeHa.

OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE  peakiud. CrereHb OKucAeHUss. OKUCIUTeTb WU
BOCCTaHOBUTe/b. lIpolieccbl OKUC/IeHWsT W BOCCTAaHOBJeHUs. BakHelllve OKWUCIUTENIU U
BOCCTAHOBUTEMU. MeTo| 3/1IeKTPOHHOTO OaaHca. DIeKTPOJIM3 PACTBOPOB U PacIlylaBOB BeIIeCTB.

OKcrepyUMeHTalbHble METO/bl M3yUeHUs] BellleCTB W MX TIpeBpallleHUi: pa3/ioKeHue
MepoKCUa BOZOpPOJA B TIPUCYTCTBUM KaTaJu3aTropa, MOJENU KPUCTA/IMYECKUX PeLIETOK,
MpoOBeZieHHe peakIWii HMOHHOTO OOMeHa, Orpejie/ieHHe Cpelbl pacTBOPOB C TIOMOII[bIO
VH/JUKAaTOPOB, U3yueHue BJIUSIHUSL Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMUYECKOW peaklvy U
M0JI0YKeHVe XUMHUUYEeCKOT0 PaBHOBECHSI.

Heopranuueckass xumusl.

[Tonoxxenve Hemeta/uioB B [lepuoanueckol cucTeMe XUMHYECKHUX 3yieMeHTOB [I.U.
MeHjieleeBa ¥ 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, BOCCTaHOBUTeJ/IbHbIE CBOMCTBA. ['uaprbl. TONMIMBHBIE 3/1EMEHTHI.

lanorensl. HaxoxeHre B MPUPO/e, CIIOCOOBI TOMyYeHusi, GU3NUeCKre U XUMHUUECKHe
cBoiicTBa. ['ajmoreHoBozoposbl. BakHelive KuciopocojepsKalie COeJUHEeHUs] rajloreHoB.
JlabopaTopHbie ¥ MPOMBIIIIEHHBIE CITOCOOBI MOyYeHUs ranoreHoB. [IppMeHeHWe rajoreHoB U
HX COeIMHeHUM.



Kucnopos, o30H. JlabopaTopHble M TIPOMBIIIJIEHHbIE CMOCOOBI TIOJyYeHUsT KHUCIO0pPO/a.
dusnueckue M XMMHUUYECKWe CBOMCTBA W TIPUMEHeHHe Kucaopoja M o030Ha. OKcugbpl U
TePOKCH/BI.

Cepa. HaxozaeHue B Tpupojie, Crocobbl TmosyueHus, ¢GuU3NUYecKhe W XUMHUUECKue
cBorictBa. CepoBosiopo/i, cynbbusl. Okcup cepbi(IV), okcug cepoi(VI). CepHucTas U cepHasi
KUCIOTBI U WX comd. OCOOEHHOCTH CBOWCTB CEpHOW KHC/IOTHL [IpuMeHeHue cepbl U eé
CcoeIMHEeHUH.

A3oT. HaxoxieHue B TIpuUpOfe, CIOCOObI mMomydeHus, (u3nueckue W XUMUUeCKHe
cBoicTBa. AMMUAK, HUTpUZAbL. OKcHAbl a3oTa. A30TUCTasi W a30THasi KUCAOTbI U UX COJIH.
OcCoOeHHOCTH CBOMCTB a30THOW KUC/IOTHI. [IpuMeHeHMe a30Ta U €ro COoeMHEHWH. A30THbIE
yno00peHusl.

®ocdop. HaxoxgeHre B TpuUpoje, CIIOCOObI MOMydeHHUsi, (U3NUecKre U XUMHUeCKue
cBoiictBa. Pochuapl u dochun. Oxcugwsl (ocdopa, ¢ocopHas Kucaota U e€ COJu.
[Tpumenenue dochopa 1 ero coeuHeHn. PochopHbIe yI00peHwUs.

Yriepos, HaxokgeHWe B TpUpoe. AJIOTPOINHbIe MoauduKaiuu. dusnueckue u
XUMUYEeCKHe CBOMWCTBA TIPOCTHIX BelllecTB, oOpa3oBaHHBIX yryieposoM. Oxrcup yriaepoza(ll),
okcuy yrnepoga(IV), yronbHas Kuc/ioTa U e€ COMA. AKTHBHPOBaHHBIN YTroJib, a/icOPOLIUS.
dynnepenpl, rpadeH, yriepoAHble HAHOTPYOKW. IIpuMeHeHHMe TIPOCTBIX  BEIIECTB,
00pa30BaHHBIX yI/IEPO/JIOM, U ero COeANHEeHUH.

Kpemuuii. HaxoxxgeHre B TIpUpofe, CriocoObl monydeHus, ¢u3nyeckre U XUMHUUECKHe
cBotrictBa. Okcup kpemHusi(IV), KpeMHUeBasi KMC/IO0Ta, CUIMKAThI. [IprMeHeHHe KpeMHUs U ero
coesuHeHui. CTeKI0, ero rnosyvyeHye, BUZbl CTeKa.

[MTono>keHre MetaioB B [leproguueckoii crcTeMe XUMHUECKUX 31eMeHToB. OcobeHHOCTH
CTPOEHHsI 3/IeKTPOHHBIX 000/104eK aTOMOB MeTa/ioB. Obiue Gu3nueckre CBOWCTBA MeTaJI/IOB.
[TpumMeHeHUe MeTasIOB B OBITY U TexHUKe. CIi/IaBbl METaJI/IOB.

ONeKTPOXUMUUECKUHM Psifi HarpsbkeHWH MeTauioB. OOIque criocoObl  MOTyueHHs
MeTasIOB: THAPOMeTa/lTyprusi, MUPOMeTa/UTyprusi, 3jieKTpoMeTasnyprus. [ToHsATHe 0 KOppo3uu
MeTasuioB. CriocoObl 3alyThl OT KOPPO3HUH.

OO61iast xapakTepucThKa MeTa/uioB IA-rpymmbl [leproguueckol CHUCTEMbI XMUMHAYECKUX
snemMeHTOB. HaTpuil U Kanuii: niosyyeHue, (y3nMyeckre U XUMUYeCKre CBOWCTBA, NMPUMeHeHUe
TPOCTHIX BEIeCTB U UX COeAUHEHUH.

OO6miast xapakrepuctuka meta/uioB ITA-rpynmbl [Teprogudeckoil CUCTEMBI XUMHUYeCKUX
3/71eMeHTOB. MarHuii W KaJblLiMi: TMonay4yeHUe, (uU3nMyeckue UM XUMUUeCKHWe CBOMCTBa,
TIpUMEeHEeHUe TIPOCTBIX BELECTB U UX CoeZiMHeHUH. YKECTKOCTb BO/IbI U CIIOCOOBI €€ yCTpaHeHusl.

AsroMuHUME: TIONy4YeHue, (u3Myeckre U XMMUUeCKUe CBOMCTBA, NMPUMeHeHHe MPOCTOro
BellleCTBa M ero coeiuHeHW. AMdoTepHble CBOWCTBA OKCHJA U THUAPOKCHJA alOMUHUSA,
TUPOKCOKOMIUIEKChI aJTFOMUHUSL.

OO1asi xapakTepuCTHKa MeTaqioB 1obounsix mnoArpymnn (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). Xpomatbl U AUXpPOMaThl, UX OKWUCIUTEbHbIE CBOWCTBA.
[TonyuyeHue u npyUMeHeHUe XpoMa.

dusnueckue M XUMHUUECKUe CBOMCTBA MapraHila U ero coeAuHeHUW. BakHeiiue
coenuHenus: maprania(ll), mapranua(IV), mapranua(VI) u mapranua(VII). IlepmanraHar kanus,
€ro OKHC/IUTe/IbHbIe CBOMCTBA.



du3nueckue 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 Med U eé coeauHeHUU. [lonyyeHne u npuMeHeHue
MeaIu U e€ coeIMHeHHUH.

LIyHK: onyueHue, pusnueckre U XMMUUeCcKue cBoMcTBa. AMdOTepHble CBOMCTBA OKCHA
Y TUJIPOKCH/IA LIMHKA, THAPOKCOKOMIUIEKCHI [IMHKA. [IpuMeHeHMe LIMHKA U ero cCoeJUHeHUM.

OKCIlepUMeHTa/IbHble MeTOZbl H3Yy4YeHHs BellleCTB W WX IIpeBpallleHUuM: H3yueHue
00pasLioB HeMeTa/l/IoB, TopeHue cepbl, ¢ocdopa, >Kene3a, MarHus B KUCJIOPOZe, M3ydyeHue
KO//IeKLIMA «MeTa/ulbl M CIJIaBbl», B3aUMOJENCTBUE ILe/I0YHBIX U Ie/I0YHO3eMe/IbHbIX
METa/IJIOB C BOZOM (BO3MOXXHO HCII0/Ib30BaHME BUZeOMaTepyasoB), B3aMOJENWCTBHE LIMHKA U
JKere3a C paCTBOpaMy KMCJIOT U 11le/loueli, KaueCTBeHHble Peakl|MM Ha HeopraHu4yeckue aHUOHbI,
KaTHMOH BOZIOPO/la M KaTMOHbI METa//IOB, B3aUMO/elCTBHe T'MPOKCU/OB allOMUHUA U LIMHKA C
pacTBOpaMM KHMCJIOT U 11le/lovel, pellleHue SKCIIepUMeHTa/IbHBIX 33/iay 1o TeMaM «['ajoreHsl»,
«Cepa u eé coefuHeHUsI», «A30T U hocdop U uxX coeUHeHUs», «MeTasibl I1aBHBIX HOATPYIII»,
«MeTanbl MOOOYHBIX MTOATPYIIIT».

XvMUSA U KU3Hb.

Ponb xumMuM B obecrieueHUY YCTOMUMBOTO Pa3BUTHS uesioBeuecTBa. [IoHATHE O HAYUHBIX
MeToJaXx II03HAaHUSI U MeTOJOJIOTMA HAy4yHOro uccnefoBaHus. HayuHble NpUHLMIBI
OpraHM3aluy XMMHUYeCKOT0 TIPOU3BOACTBA. [IpOMBIIIIeHHbIe CIOCOOBI MOTyYeHUs] BaXKHEHIIINX
BellleCcTB (Ha MpuMepe MPOU3BOJCTBA aMMMaKa, CePHOU KUC/IO0ThI, MeTaHo/1a). [IpoMbliiieHHble
CrocoObl TIOyueHHsi MeTa/lZIoB M CIVIaBOB. XHMMHUECKOe 3arpsis3HeHHe OKpY)Karollel cpefbl U
ero NocJie/ICTBYSL. Posib XUMUM B 00ecrieueHUH SHepreTHuecKoi 6e30MmacHOCTH.

XuMusl U 3[0pOBbe YesioBeKa. JlekapcTBeHHble cpeZcTBa. [IpaBuia MCrosib30BaHUA
JleKapCTBeHHBIX IperapaToB. Pojib XUMHMY B Pa3BUTHUN MeJULIUHBI.

XUMus MUIIM: OCHOBHbIE KOMITOHEHTBI, TIHIIeBble 006aBKU. Posib xumuy B obecrieyeHun
MUILeBOl 6e30rMacHOCTH.

Kocmernueckve ¥ mapgromepHble cpefcTBa. beiToBas xumusi. [IpaBusa 6Ge3oracHoOro
WCTI0/Ib30BAHUS TTPerapaToB ObITOBOM XMMHUH B TIOBCEJHEBHOU KU3HHU.

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

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

CoBpeMeHHble KOHCTPYKLIMOHHbIE MaTepuasbl, KpacKH, CTeK/I0, Kepamuka. Marepuabl
JJ1s1 371eKTPOHUKM. HaHOTeXHO/10ruH.

PacuétHble 3aaum.

PacuéTbl: Macchl BeljecTBa WM 00BEMa ra3oB IO M3BECTHOMY KOJMYECTBY BellleCTBa,
Macce Wik 00bEMy OZJHOTO M3 yUaCTBYIOIIMX B PEAKIUM BeIeCTB, Macchl (00bEMa, KOMMYecTBa
BeIlleCTBa) MPOAYKTOB DeakL[iH, eC/i OJHO W3 BeleCTB MMeeT IpHUMecH, Macchl (00BEMa,
KO/IMYecTBa BelllecTBa) MPOAYKTa peakliuH, ec/id OJHO U3 BellleCTB /laHO B BHJE pacTBopa C
orpe/ieIEHHOM MacCOBOM Jlo/leld PAacTBOPEHHOIO BelleCcTBa, MacCOBOW J0IM U MOJISIPHOM
KOHL|eHTpalL[My BellleCcTBa B pacTBOpe, J0JM BbIXOZA MNpPOAYKTa peakld OT TeopeTUUYecKd
BO3MOJKHOTO.

MexxnpeiMeTHbIe CBS3U.

Peanu3ariusi MeXXnpeIMeTHBIX CBsi3eil TIpY M3y4yeHUU 0OILell U HeopraHMueckol XWMHU B
11 knacce ocCylecTB/sIeTCs Yepe3 UCI0/Ib30BaHUe Kak OOIIMX eCTeCTBeHHO-HAayUYHbIX TOHSTHH,
TaK M MOHATUM, IPUHATHIX B OT/e/bHBIX IIpeJMeTax eCTeCTBeHHO-HayYHOr0 LIMKJ/Ia.



OO1Me ecTecTBeHHO-Hay4Hble TIOHSITHS: SIBJIeHHWe, HayuHbld (akT, TUroTes3a, Teopwus,
3aKOH, aHa/u3, CHHTe3, KlacCUPUKaIWs, TMepUOJUYHOCTb, HaO/IOZIeHne, W3MepeHue,
9KCIIepUMEHT, MOZeJib, MOZIe/IMPOBaHKe.

dusuKa: Marepusi, MUKDOMHUD, MakpOMHUD, aToM, >5/IeKTPOH, IIPOTOH, HEWTPOH, WOH,
W30TOMbI, PaZiMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUecKU YpOBeHb, BeIeCTBO, Tes0, 00bEéM,
arperaTHoe COCTOsIHME BellleCTBA, W/JealbHbIl ra3, ¢u3nyeckue BeJUUUHBbI, eQUHULIbI
H“3MepeHusi, CKOPOCTb, SHEpPrHsi, Macca.

Buonorusi: KieTka, opraHu3M, »JKocuctema, Ouocdepa, Mertabosn3M, Makpo- U
MHUKDO3JIeMeHTbI, OeslKH, >KUDbI, YITeBOAbI, HYK/IeWHOBble KHUCJIOTHI, ()epMEeHTbI, TOPMOHBHI,
KPYTOBOPOT BeILleCTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpaduisi: MUHepasibl, TOPHbIE TIOPO/Ib, TI0/Ie3HbIe UCKOTaeMble, TOTLJTUBO, PECYPChI.

TexHonorusi: XMMu4eckasi MPOMBILLIEHHOCTb, MEeTa/l/IypPrusi, CTPOUTE/IbHbIE MaTepuaJbl,
Ce/IbCKOXO035IMCTBEHHOE TPOM3BOJCTBO, MMILEBas IPOMBILIIEHHOCTb, (papMaljeBTHYecKasi
TPOMBIIILIEHHOCTB, TIPOM3BO/ICTBO KOCMeTUUeCKHUX rpernaparos, TPOU3BO/CTBO
KOHCTPYKLIMOHHBIX MaTepHaJiOB, 3/IeKTPOHHAsK TIPOMBIILI/IEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIbTATHI

B COOTBETCTBUM C CHCTEMHO-ZIESITE/IbBHOCTHBIM TOJXOZOM B CTPYKTYpe JIMUHOCTHBIX
pe3y/bTaTOB OCBOEHHUs1 TpeaMeTra «XWMUs» Ha YPOBHe cpefgHero obmiero o6pa3oBaHUs
BbI/Ie/IeHbl C/IeYIOIIe COCTaBJ/ISION[He: 0CO3HAHHE 00YUarOIMMHCS POCCUMCKON TpaXkIaHCKOH
WIEHTUYHOCTH; TOTOBHOCTb K CaMODPa3BUTHUIO, CaMOCTOSITETbHOCTU WM CaMOOIIpe/e/ieHuIo;
Ha/lMuvie MOTHBAlMM K  OOy4YeHUI0; TOTOBHOCTb U  CIIOCOOHOCTb  OOYyYarOIUXCs
PYKOBO/ICTBOBAThCsSl TMPUHATHIMM B OOIIECTBe TpaBWIaMH W HOPMAaMH TIOBEJIeHHS; HaTuuue
TIPaBOCO3HAHUSI, IKOJIOTHUECKOUW KY/IbTYPbl; CIIOCOOHOCTh CTAaBUTH 1€/ U CTPOUTH >KU3HEHHbIe
TIJIaHBL.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPaKaloT CHOPMUPOBAHHOCTD
OTIbITa TI03HABATeIbHOU U MPAKTUYECKON [JIeSITe/TbHOCTH 00YJaroIIyXCsl B TIPOL[eCCe pean3aliuu
obpa3oBaTe/ibHOMU JeTeTbHOCTH.

JIMYHOCTHBIE Pe3y/bTaThl OCBOEHUs MpeaMeTa «XHUMHsI» OTPaKalT C(hOPMUPOBAHHOCTh
OTIbITa TI03HABATe/IbHOW 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/IeHUs] O COLMA/JIbHBIX HOpPMax M TpaBWIaX MEXKJIUUYHOCTHBIX OTHOIIEHWH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPUECKOM [IesiTe/TbHOCTH TIPU CO3[jaHUU Y4eOHBIX TIPOEKTOB,
pelieHnH yueOHBIX M MT03HABATEe/bHBIX 3a/1a4, BBIMOJTHEHUM XMMUUECKUX KCIIEPUMEHTOB;

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

2) NaTpUOTHUUECKOT'O BOCTIUTaHUS:

LIeHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HayuyHOMY HacC/le[ui0 OTeueCTBeHHOMU
XUMUH;

YBa)K€HHUsI K TIPOIlecCy TBOpYeCTBa B 00/IaCTH TEOPUM W TMPAKTHUECKOTO TIPUIOXKEHUS
XUMUW, OCO3HAHWSI TOTO, UTO JaHHbIe HAYKU €CThb pe3y/bTaT JIUTeNbHBIX HaOI0/IeHuMH,
KPOTIOT/IMBBIX SKCIIEPUMEHTA/IbHbIX TTIOMCKOB, TIOCTOSTHHOTO TPY/la YUEHBIX U MPAKTHKOB;

WMHTepeca U T[I03HaBaTe/bHbIX MOTHMBOB B TIOJlyYeHMM U TIOC/IeAYIOLIeM aHasu3e
vH(bOpMaIMHY 0 TIePeIOBbIX TOCTKEHHSX COBPeMEHHOH 0TeueCTBeHHOW XVUMUMY;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOT0 TTOBe/IEHUST;

CrOCOOHOCTH  OLIEHWBATb CUTYal[dH, CBsSI3aHHbIE C XWMHUECKUMHU SIBJIEHUSIMH, W
MPUHMMAaTh OCO3HAHHBIE peIlleHNs, OPHEeHTHUPYSICb Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE TIOBeZieHWe U TIOCTYNKH CBOUX TOBapHIled C TMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI MTOC/IeICTBHI MTOCTYIIKOB;

4) hopMrpoBaHUA KY/IBTYPhI 3[0POBhSI:

TOHUMaHWs 1IeHHOCTeW 3710poBoro W Oe3omacHoro obpa3a »KU3HHM, HeoOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBeHHOMY (hH3UUECKOMY U TICUXUUYeCKOMY 37I0POBbIO;



coburo/ieHus TipaBU Ge3oracHoro obpallleHusi C BelljeCTBaMU B OBITY, TMOBCeJHEBHOM
JKU3HH, B TPYZI0BOM JleATeNbHOCTY;

MOHUMAHUS 1[eHHOCTH TIPaBW/I WHAWBUAYAaTbHOTO W KOJUIEKTUBHOrO 0e30macHOro
TOBe/IeHHsI B CUTYaLIMsIX, YTPOJKAIOLLMX 30POBbI0 U JKU3HU JTIO/Iel;

OCO3HaHUS TIOC/Ie/ICTBUM U HENPUSITUS BPEJHBIX TIPUBBbIUEK (yroTpeOJsieHusi aKoroJis,
HapKOTHUKOB, KYPeHUs);

5) TPYZI0BOrO BOCITUTaHWS:

KOMMYHUKaTUBHOM KOMITETEHTHOCTH B Yy4eOHO-HCC/Ie0BaTe/IbCKOM  JesITeTbHOCTH,
00111eCTBEHHO T0JIe3HOM, TBOPUECKOM U APYTUX BUAAX [esiTe/IbHOCTH;

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

VHTepeca K MPaKTAYeCKOMY M3YyUeHHIO MpoQecchil pa3iM4yHOro poja, B TOM UUC/Ie Ha
OCHOBe TIpYMeHeHHsI 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
WHTEPEeCOB, CITOCOOHOCTeH K XMMHH, UHTEPECOB | IMoTpeOHOCTel 00I1ecTBa;

6) 5KO0JIOrMYeCKOro BOCTIMTaHMS:

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

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

0CO3HaHUsI HeOOXOAUMOCTH MCII0/Ib30BaHUS AOCTYDKEHUM XUMHU [IJIsl PeIlieHUsT BOITPOCOB
paLMOHAaIBHOT0 NTPUPO/I0TN0/Ib30BaHUS;

aKTHBHOT'O HEIpUSTUS [eNCTBUM, TMPUHOCSIIMX BpeJ, OKpY)Karoleil TpUpOAHON cpefe,
yMeHHMsI TTPOTHO3UPOBAaTh Heb/IaronpusiTHbIe 3KOJIOTHUECKHe TOCTeACTBUS TpeArPUHAMaeMbIX
JleMICTBUM U Npe/IoTBpALLaTh UX;

Ha/Muusl pa3BUTOrO SKOJOTMUECKOTO MBbIIUIeHHSs], 3KOJIOTUYECKOW KY/bTYpbl, OIbITa
JesiITeIbHOCTU  9KOJIOTUYEeCKOW — HarpaB/IeHHOCTH, YMEHHUsI pYKOBOJCTBOBaTbCSI UMHU B
M03HaBaTe/bHOW, KOMMYHUKaTUBHOM U COLIMA/IbHOM MpaKTHKe, ClIOCOOHOCTH U yMeHUsI aKTUBHO
TIPOTHUBOCTOSITH UZE0/IOTHH XeMOo(hoOuH;

7) LieHHOCTY Hay4YHOr'o ITO3HaHu:

MHDOBO33p€HHs], COOTBETCTBYIOI|Er0 COBPEMEHHOMY YDOBHIO pa3BUTUS HaykKu U
0011]eCTBEHHOM MTPAKTHKH;

MOHMMaHUs crelrM$UKA XUMHMMA KaK Haykl, OCO3HaHUs eé posud B (OPMHPOBAHWU
PalLMOHATBHOTO HAYYHOTO MBIIIUIEHUS], CO3/JaHUH 11eJIOCTHOTO Mpe/ICTaB/IeHus: 06 OKpy»Karolem
MUpe KaK O eJUHCTBe TIPUPOJbI U Ue/ioBeKa, B MO3HAHWW TPUPOJHBIX 3aKOHOMEpPHOCTeH U
pelLleHUH TIPo6JIeM COXpaHeHUs! PUPOIHOTO PABHOBECHSI;

yOexx1éHHOCT B 0C000M 3HAUMMOCTH XHWMUM [iISl COBPEMeHHOW LMBU/IM3ALMU: B eé
T'YMaHMCTUYECKON HarpaB/JeHHOCTH U BaXHOW POJIM B CO3/laHUM HOBOW 0a3bl MaTepHa/bHOU
KYJ/IbTYPBI, B PeIIeHUH T7100aIbHBIX TTPO0JIeM YCTOHUMBOTO Pa3BUTHS UeI0OBeUeCTBa — ChIPheBOMH,
JHEepreTUUeCKOM, THIIeBOM M 9KOJOTMUecKol 0e30MacHOCTH, B DPa3BUTUMA MeAULIVHBI,
obecrieyeHUH YCJIOBUM YCIIEIIHOTO TPY/ia U 9KOJIOTHYeCKU KOM(OPTHOM >KHU3HU KaXKZOro ujieHa
o011iecTBa;

€CTeCTBEHHO-HAay4YHOM TpPaMOTHOCTU: TIOHUMAaHHWs CYLIHOCTA METOJOB T[I03HaHUS,
WCTIO/b3yeMbIX B eCTeCTBEHHBIX HayKaX, ClIOCOOHOCTHM MCI0/Ib30BaTh TMOy4YaeMble 3HaHUS /ISt



aHa/mM3a U OOBSCHEHWS sIBJIEHUH OKPY)KAIOIIero MUpa U TMPOUCXOAAIIUX B HEM WM3MEHEHWH,
yMeHHUs1 iefiaTb 000CHOBaHHBIE 3aK/TFOUEHHS HA OCHOBE HayUHBIX (PAKTOB M MMEIOIIUXCS IaHHBIX
C LIe/bIO TTO/TyU€eHUs JOCTOBEPHBIX BBIBO/IOB;

CMOCOOHOCTH CaMOCTOSITE/TBHO MCI0/Ib30BaTh XUMUUYECKHe 3HAHUS [/ pellieHus: ipobsiemM
B PeaJTbHbIX )KU3HEHHBIX CUTYaLUsX;

MHTepeca K M03HaHUI0, UCCIeZ0BaTeIbCKOM eI TeTbHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HeNpephiBHOMY 00pa30BaHMI0O M caM000pa30BaHHIO, K
AaKTMBHOMY TIOJyYEHWIO HOBBIX 3HAaHHUH 110 XWMHUM B COOTBETCTBUM C >KU3HEHHBIMH
MOTpeOHOCTSIMU;

WHTepeca K OCOOEHHOCTSM TpyJa B pa3MuyHblix cdepax mnpodeccroHanbHON
JesITeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MertarnpegmMeTHbIe pe3y/IbTaTbl OCBOEHHsI MPOrPaMMbl 10 XMMHHU Ha YPOBHE CpPeIHEero
o011iero o6pa3oBaHUs BK/IIOUAKOT:

3HauuMble i (DOPMHMPOBAHUS MHUPOBO33DEHHS O0YUAKOIIUXCS MEXAUCIUIIMHAPHbIE
(MeXXTipeiIMeTHbIE) 00LI[eHayUHbIe TTOHSATHS, OTPaKaroII1e 11eJI0OCTHOCTh HAYYHOW KapTHHBI MHPa
U criel{uHrKy MeTO/I0B MO3HaHMsI, UCII0/Ib3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusl, BEI[eCTBO,
SHEpPrus, sIBJIeHHe, MPOL|eCC, CUCTeMa, HayuHbll (aKT, MPHUHIUII, TUTIOTe3a, 3aKOHOMEPHOCTh,
3aKOH, TeopHsl, UCC/IeZioBaHue, Hab/IoieHe, U3MepeHKe, SKCIIEPUMEHT U IPYTHe);

yHUBepCa/lbHble ~ yuyeOHble  JielicTBUs  (TIO3HABaTe/bHblE,  KOMMYHUKATHBHBIE,
pery/isTuBHbIe), obecreunBamoifde GopMUpoBaHHe (YHKI[HOHATBHOM TPAaMOTHOCTH U
COL[MaIbHOM KOMITeTEHIMH 00yYaroIuXxcs;

CMOCOOHOCTh ~ OOYUAIOUIMXCS  WCMOJ/Ib30BaTh  OCBOEHHBIE  MEXAUCLIUIIMHAPHBIE,
MHPOBO33pDEHUECKHE 3HAHWSA WM YHUBEpCajbHble yueOHble [EHCTBUS B TI03HABATe/bHOU M
COLMabHOM MPaKTHKe.

MertanpegmMeTHbIe pe3y/bTaThl OTPaXKalOT OBJIA/eHWe YHUBEPCATbHBIMUA yUeOHBIMU
T103HaBaTe/IbHbIMH, KOMMYHHUKAaTUBHBIMU M PETY/IATUBHBIMU 1€HCTBUSIMH.

[Mo3HaBaTe/IbHbIE YHUBEPCA/IbHBIE yueOHbIe AeiiCTBHSA

1) 6a30BbIe JIOTHUECKHE IeHCTBU:

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

OTpe/ieNiiTh 1€/ JIeSTeJLHOCTH, 3ajiaBasi MapaMeTpbl W KPUTEPHUH WX [JOCTYKEHWS,
COOTHOCHUTD Pe3y/IbTaThl 1eSITe/IbHOCTH C TIOCTAaB/IeHHBIMHU L[eJIIMH;

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

BBIOMpATh OCHOBAHMsSI M KDUTEPUH [IIsI KIaCCU(UKAI[MK BI[eCTB ¥ XUMUUYECKUX PeaKI[1i;

yCTaHaB/IMBaTh PUUMHHO-C/IE[CTBEHHbBIE CBSI3U MEXK/y H3yuaeMbIMU SIB/IEHUSIMHU;

CTPOMTHL JIOTHUECKHE PacCyXJeHusi (MHAYKTHBHbIE, [IeAYKTUBHbIE, I10 aHAJIOTHK),
BBISIB/IATh 3aKOHOMEPHOCTH M TIPOTMBOPEUMsI B PACCMAaTPHUBAEMBIX SIBJIEHUSIX, (OPMYIHPOBAThH
BBIBO/IbI U 3aK/TFOUCHHSI;

MIPUMEHSITh B TIPOL[ECCe TMO3HaHHWsI MCIT0/Ib3yeMble B XUMUN CHMBOJIMYECKHe (3HAKOBBIE)
MO/IeJd, TIpe0OPa30BbIBATE MO/Ie/IbHBIE ITPeICTABIeHHST — XUMUUYECKHU 3HAaK (CHMBOJT) 3/IEMEHTa,



XUMuueckass (QopMysna, ypaBHeHHME XUMHUYECKOM peaklydud — TIpU pelleHur Yy4eOHBIX
M03HaBaTe/IbHbIX M TPAaKTUYeCKUX 3a7lay, NMPUMEHSITb Ha3BaHHblE MOJe/bHble MpeZCTaBIeHus
JJ1s1 BbISIB/IEHUSI XapaKTePHBIX MPU3HAKOB M3yuaeMbIX BeleCTB ¥ XUMUUECKHX peaKLUi.

2) 6a30BbIe UCC/IEI0BATE/ILCKUE AEHCTBYS:

B/1a/leTh OCHOBaMM MeTO/J0B HAyYHOI'O [I03HaHMS BelleCTB U XMMUUeCKUX peakKLiii;

¢bopMynMpoBaTth 1l U 3a/jaud  MCCAeJOBaHMs, MCII0/Ib30BaTh I10CTaB/eHHblEe U
CaMOCTOSITe/IbHO C(hOpMy/TMpPOBaHHbIE BOTIPOCHI B KaueCTBe MHCTPYMEHTA MO3HaHUSI U OCHOBbI
AJ1s1 (hOpMHUPOBaHMUsI TUITOTe3bI 110 [IPOBePKe MPaBU/ILHOCTHU BbICKa3bIBaeMbIX CY)K/eHUM;

B/aJileTh HaBbIKAMM CaMOCTOSITEJIbHOIO IIJIJaHUPOBaHUSI WM TPOBeJileHUs YYeHUYeCKHUX
9KCIIePUMEHTOB, COBEPIIEHCTBOBaTb YMeHHs HaO/F0/aTh 3a XOAOM IPOLecca, CaMOCTOSITebHO
MPOTHO3UPOBAaTh €ro pe3y/bTaT, (OpPMyaMpoBaTh O0000IL[eHHS U BBIBOABI OTHOCHTETHHO
JIOCTOBEPHOCTH Pe3y/IbTaTOB MCC/Ie/JOBaHUs, COCTAB/SATb 0O0OCHOBaHHBIM OTYET O MpOZenaHHON
pabore;

npyuoOpeTaTh OMBIT YUeHWYeCKOW WCC/IeIoBaTeIbCKOW W TIPOEKTHOW JIesTeIbHOCTH,
MIPOSIB/ISITH  CTIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITE/TBHOMY TIOMCKY METO/IOB DeIIeHHUs
NPaKTUYeCKUX 3a/a4, IPYMeHeHHI0 Pa3/IMYHbIX MeTO/I0B [T03HaHMUS.

3) pabota c uHpopmarmeit:

OPMEHTHPOBaTbCS B pas/IMUHbIX HMCTOUYHMKAaX MWHPoOpMaUuu (Hay4HO-TIOMYJ/IsipHast
JMTepaTypa XHMHUECKOTO COJiep)KaHHsl, CIpaBOYHble TI0Cco0Ms, pecypckl VHTepHeTa),
aHa/M3MpoBaTh MH(OPMaLMI0 pa3/IWYHbIX BHAOB K (OpM IpefCTaB/eHUs, KpPUTHUUECKU
OLIeHUBATh e J0CTOBEPHOCTb U HEIIPOTUBOPEUUBOCTh;

(hopMy/MpOBaTh 3ampockl W TIPUMEHSTh pa3/IMuHble MEeTOZAbI TpU TIOMCKe U OTOope
“H(pOpMary, HeoOXO0JUMOM /IS BBITIOJIHEHHMST Y4eOHBIX 3a/jau OTpe/ie/IEHHOTO THTIA;

nprobpeTaTh OMbIT MCII0/b30BaHUS MHPOPMAIIMOHHO-KOMMYHHUKAaTUBHBIX TE€XHOJOTUN U
Pa3/IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO BBIOMPATh ONTHUMabHYIO (DOPMY TIpe/iCcTaBaeHUs HHQOPMALUH (CXeMBbl,
rpaduku, [uarpamMmsl, TaO/IULBI, PUCYHKH U APYTHE);

WCII0/Ib30BaTh HAyuyHbIM $3bIK B KayeCcTBe Cpe/CTBAa IpM paboTe C XUMHUECKOMH
vH(popMalMeli: TMPUMEHSTh MeXIpeJMeTHble ((r3UyecKMe M MaTeMaTHUeCcKue) 3HakKd WU
CUMBOJIBI, POpMYJIbI, aOOpeBUaTypbl, HOMEHKIIATYPY;

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

KoMMyHMKaTHBHEIE YHUBEPCA/IbHBIE yueOHbIe JeliCTBUS:

3a/laBaTh BOTIPOCHI IO CYI[eCTBY 00CY>K/jaeMOli TeMbI B XO/le iMaiora U/ual JUCKYCCUH,
BbICKA3bIBaTh UZeH, (OPMYIUPOBATh CBOU TPe/JI0XKeHHsI OTHOCUTE/IbHO BBITIOJTHEeHHS
Tipe/i/IoXKeHHOU 3a/lauu;

BBICTYIATh C Tpe3eHTal[eil pe3y/bTaTOB MO3HABAaTeSbHOU JesTeTbHOCTH, TMOTyUeHHBIX
CaMOCTOSITE/IbBHO WM COBMECTHO CO CBEPCTHMKAMU TP  BbITIOJIHEHUM XUMHUYECKOro
JKCTIepUMeHTa, TpaKTHUecKoW paboThl 1O HCC/Ie0BaHUIO CBOWMCTB M3y4yaeMbIX BeIIleCTB,
peanu3aluu yuebHOTo TpoeKTa, U (hOPMyIMPOBaTh BHIBO/JbI IO pe3y/bTaTaM MPOBeJEHHbBIX
MCC/IeIOBAaHUM MTyTEM COTJIaCOBaHUS IMO3UIUH B X0Zie 00Cy)KeHHsI 1 0OMeHa MHEHUSIMH.



PerynariBHbIe YHUBEpCAIbHbIE yueOHbIe AeiiCTBYS:

CaMOCTOSITE/IbHO TJIAHUPOBaTh U OCYILECTB/ISITH CBOKO IO3HABaTE/IbHYIO [eATelbHOCTb,
orpeienisisi eé 1eJM U 3aJjaud, KOHTPOJIMPOBaTh U MO Mepe HeoOXOAWMOCTH KOpPPEeKTHPOBAaTh
TipeZjlaraeMblii aTOPUTM [IeMCTBUI TIPH BBLIMIOJIHEHWM yueOHBIX M HCC/Ie[J0BATe/IbCKUX 3a/ad,
BbIOMpaTh Hanbosiee 3peKTUBHBIN Cr10CODO UX pelieHHs C YIETOM TMOyYeHUs] HOBBIX 3HAHUH O
Bell|eCTBaX U XUMHUUYECKUX PeaKLusiX;

OCYIIIeCTBJIATH CAMOKOHTPOJIb 1eSITe/TbHOCTH Ha OCHOBE CaMOaHa/v3a ¥ CaMOOLIeHKH.

[TPEAMETHBIE PE3YJIbBTATBI

[TpeameTHbIe pe3ybTaThl OCBOEHHS MPOrPaMMbI TI0 XMMUU Ha yryiyOJEHHOM YpPOBHE Ha
ypOBHe cpefHero obiero obpa3oBaHWs BK/IIOUAIOT crieljudryeckre A/ yuyeOHOro IpeamMera
«X¥WMUs1» HayuyHble 3HAaHWS, YMEHWS U CIOCOOBI AEHCTBUH TIO OCBOEHUWIO, WHTEPIPEeTAl[ud U
1peoOpa30BaHMI0 3HAHWH, BU/IbI EATETLHOCTH TI0 TOJyYeHHWI0 HOBOTO 3HAHWS U TIPUMEHEHUIO
3HaHWM B PA3/IMUHBbIX yUeOHBbIX CHUTYalUsiX, a TaKXXe B pealbHbIX >KU3HEHHBbIX CHUTYaIlHsX,
CBSI3aHHBIX C XUMHUEH. B rporpaMme mo XWMHWU TpeAMETHbIe pe3y/bTaTbl MPeCTaB/IeHbl 0
rojilaM U3yueHUsl.

10 KITACC

[TpeameTHBIE pe3y/bTaThl 0CBOEHHs Kypca «OpraHuueckasi XUMHsI» OTPaXkaroT:

c(hOopMHPOBAHHOCTb TIPE/ICTABJIEHUM: O MecTe U 3HaueHUM OpraHhyYecKod XWUMHM B
CHCTeMe eCTeCTBEHHBIX HayK M e€ POy B 00ecreueHWH yCTOWUMBOIO Pa3BUTHS YeJIOBEUeCTBa B
peleHuH Mpo0JieM 3KOJIOTMUeCKOM, SHepreTHUecKOW U TUIeBOW 0e30TmacHOCTH, B pa3BUTHUU
Me/IMI[MHbI, CO3/laHUM HOBBIX MaTepuasoB, HOBBIX HCTOUHWUKOB 3HEpPrud, B o0ecriedeHUU
PalLMOHATIBHOTO TIPUPO/IOII0/b30BaHUsA, B (HOPMUPOBAHUM MHUPOBO33DEHUS U OOIIel KyIbTYphl
YyesioBeKa, a TakKKe O5KOJOTMYeCKM OOOCHOBAaHHOTO OTHOIIEHWS K CBOEMY 370POBBIO |
TIPUPOJHOU CpeJe;

B/la/leHle CHUCTeMOW XHWMHYeCKMX 3HaHWM, KOTopas BK/HOYaeT: OCHOBOIIOJAraroliye
TIOHATHSI — XUMHWUECKWI 3/IeMeHT, aToM, spO W 3JIeKTpOHHas 00osiouka atoma, S-, p-, d-
aTOMHbIe OpOWTaNM, OCHOBHOE M BO30Y)KIAEHHOE COCTOSHHMSI aTOMa, TMOpPHAW3alvs aTOMHBIX
opbuTasneili, WOH, MOJeKysia, BaJ€HTHOCTb, 3JeKTPOOTPULATEILHOCTh, CTeTleHb OKHUCJIeHUS,
XUMUYecKasl CBs3b, MOJIb, MOJIIDHAs Macca, MOJISIPHBIA O0OBEM, YI/IePOAHBIN  CKesleT,
(dyHKI[MOHA/bHAsL TPYIINa, pajuKana, CTPYKTYpHble (opmysbl (pa3BEPHYThIe, COKpaIEHHBbIE,
CKeJleTHbIe), WM30MepHusi CTPYKTYpPHas W TPOCTPAaHCTBeHHasi (reoMeTpuueckasi, OMTUYecKas),
M30Mephbl, TOMOJIOTUUECKUI psiJl, TOMOJIOTH, YTJIeBOJOPOJbI, KHUCIOPOJ- W a30TcoZeprKallue
OopraHuueckyde COeJUHEeHUs, MOHOMep, MOJMMep, CTPYKTYPHOe 3BEHO, BLICOKOMOJIEKY/ISIPHbIE
COeZIMHEHUsl; TeOpPUH, 3aKOHBI (repuoanyeckuid 3akoH [. V. MeHgeneeBa, Teopusi CTpPOeHHUs
opraHuyeckux BeilectB A. M. bByTiiepoBa, 3aKOH COXpaHeHMs MacChl BeIleCTB, 3aKOH
COXpaHeHWs] W TIpeBpallleHHs] SHEePruu TpU XUMHUYeCKUX peaklusx), 3aKOHOMEePHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHH, MUPOBO33peHUeCKHe 3HaHUs, JieXalllie B OCHOBe TMOHHWMaHUs
MPUUYMHHOCTU W CUCTEMHOCTH XUMMUUECKUX SIBJIeHUM; TIpe/iCTaB/leHusi O MeXaHH3Max
XUMAYECKUX peakluid, TepMOJWHAMUUeCKMX U KUHeTHYeCKUX 3aKOHOMEpPHOCTSIX UX
MPOTeKaHusl, O B3aMMHOM BJIUSTHUM aTOMOB U TPYIIIT aTOMOB B MoJieKynax (MHAYKTHUBHBIA U
Me30oMepHbIi 3 dekTrl, opreHTaHThl | u II poza); dakronoruueckve cBefieHUs O CBOMCTBAX,
CoCTaBe, MoJTyueHnH ¥ 6€301macHOM UCTI0/Ib30BAHUHY Ba’KHEHIIINX OPraHUYeCKUX BEIeCTB B OBITY



W TpaKTUUeCcKoW JedTeNbHOCTA UesOoBeKa, OOL[MX HayUHbIX TMPUHLIUANAX XUMHAYEeCKOTo
TIPOM3BO/CTBA (Ha ITpHUMepe MPOU3BOZCTBA METAHOJIa, TiepepaboTKy HeTH);

c(hOpMHPOBAHHOCTh YMEHU: BBISB/IATh XapaKTepHble MPHU3HAKU TOHATUM, yCTaHABIUBAaTh
VX B3aMMOCBS$I3b, UCI10/1b30BaTh COOTBETCTBYIOLL[ME TTIOHATHUS [PH OIMIMCAHUM COCTaBa, CTPOEHUS U
CBOMCTB OpPraHUueCKuX CoeMHeHUH;

c(OpMHPOBAHHOCTb YMEHUIA:

WCI0/Ib30BaTh XMMUUECKYI0 CUMBOJIMKY [JIs1 COCTaB/IeHUsI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTBIX, COKPAIIEHHBIX U CKeJIeTHBIX) (DOPMYJT OpraHuYecKrx BellecTB;

COCTaBJISITb ypaBHEHUS] XWMWUUYECKHMX peakLUMid M pacKpblBaTb WX CYIIHOCTb:
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ PeakLuil  IOCPeJCTBOM  COCTaB/IeHHs  3JIEKTPOHHOIO
OamaHca 3TUX peakUWd, peakUWd HMOHHOTO OOMeHa TYTEM COCTABEHUSI WX TIOJNHBIX U
COKpALEHHBIX UOHHBIX YpaBHEHU;

V3rOTaB/IMBaTh MOJeIM MOJIeKY/l OpraHWuYeCcKUX BelleCcTB /i WUIOCTpaLuud HX
XHMMHYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM: yCTaHABIUBATh MPHUHAJIeXKHOCTb W3YUeHHBIX OpraHuueCKUx
BeIeCTB 10 UX COCTaBy U CTPOEHUIO K OTpe/ie/IEHHOMY KJlacCy/TpyIie coeJuHeHUH, AaBaTb UM
Ha3BaHUs 10 cuctematrueckoi HomeHkaType (IUPAC) u npuBoAWUTh TpUBMA/IbHbIE Ha3BaHUS
JJ11  OTZAe/NbHBIX TpefCTaBUTe/ell OpraHWYecKuxX BelecTB (STW/eH, aleTWIeH, TOMIyoJ,
[JIMLEPYH, STUIEHIJIMKOb, QeHos, ¢GopManbierus, aleTaabJeru/, aleToH, MypaBbUHast
KUCJIOTa, YKCyCHas KHWC/I0Ta, CTeapuHOBas, OJIEMHOBas, IaJbMUTHHOBas KWC/IOTHI, TJIMLUH,
aZlaHWH, ManbTo3a, GPYKTO3a, aHWIMH, JUBUHW/I, U30TPeH, XJIOPOMNpPeH, CTUPOJI U IDYTHE);

c(hOpMHUPOBAaHHOCTL YMEHUs OTpeZie/iiTb BUJ XWMHUUECKOW CBSI3U B OpraHUUeCKUX
coeMHeHUSX (KOBasleHTHasl U MOHHasI CBsI3b, O- U M-CBS3b, BOAOPOJHAs CBSI3b);

c(hOpMHPOBAaHHOCTb YMEHUsI TIPUMEHSATb TOJI0)KEHUS] TeOPUM CTPOEHUsl OpraHUuYecKuX
BemectB A. M. ByTnepoBa /st 00bsiCHEeHHsI 3aBUCHMOCTH CBOMCTB BeL[eCTB OT UX COCTaBa U
CTPOEeHUS;

c(OpMHPOBAaHHOCTb YMEHMM XapakKTepu3oBaTb COCTaB, CTPOeHWe, (U3NYecKue U
XMMHYeCKHe CBOMCTBA TUMIMYHBIX MPeJCTaBUTe/eN Pa3/IMUYHbIX K/1aCCOB OPraHMYeCKrX BeleCTB:
a/KaHOB, LMKJ/IOA/]KaHOB, ajlKeHOB, ajlKaJMeHOB, alKWHOB, apOMaTHYeCKUX YIJeBOJ0PO/OB,
CTIUPTOB, a/b/leTU/I0B, KETOHOB, KapOOHOBBIX KUCJIOT, TPOCTBIX U CJIOXKHBIX 3(HPOB, YKUPOB,
HUTPOCOEIMHEHUH Y aMUHOB, aMUHOKHUCJIOT, O€/TKOB, yT/IeBOAOB (MOHO-, IU- U TIO/IMCaXapH/IOB),
WITFOCTPUPOBATh T'eHETUYEeCKYH) CBSI3b MeXK/Jy HUMH ypPaBHEHMSIMM COOTBETCTBYIOLIUX
XUMUUECKUX PeakLUii C UCT0/b30BaHNeM CTPYKTYPHBIX (JOpMYJI;

c(hOpMUPOBAaHHOCTb yMeHMsI TIOATBEP)KJaTb Ha KOHKDETHbIX MpUMepax XxapakTep
3aBUCUMOCTH DPEaKI[MOHHOM CIOCOOHOCTH OpPraHWYeCcKUX COeIMHEHWH OT KPAaTHOCTU W THIIA
KOBAJIEHTHOU CBSI3U (0- U TI-CBSI3M), B3aMMHOI'O BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKY/1aX;

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

c(hOpMHPOBAHHOCThL BJIa/IeHHsI CHCTEMOW 3HAaHUW O eCcTeCTBeHHO-Hay4YHbIX MeTojax
MO3HaHUs — HaAOJMIOZIEHWH, W3MEepPeHWH, MO/Ie/IMPOBAHUM, JKCIIepUMeHTe (peajibHOM U
MBIC/IEHHOM) Y YMeHUs TIPUMEHSITh 3TH 3HaHUS;

c(hOpMUPOBAaHHOCTb  yMeHUsI TPUMEHSITb OCHOBHble  Orepalydd  MBIC/IUTE/bHOM
JesITebHOCTH — aHalu3 U CHHTe3, CpaBHeHHWe, 0000IeHHWe, CHUCTeMaTHU3allyio, BhISB/IEHHE
TIPUYMHHO-CJIe[ICTBEHHBIX CBSI3el — /I U3yUeHHsI CBOKCTB BeILeCTB U XUMUUECKUX peaKLui;



c(hOpMHPOBAHHOCTb YMEHUH: BBISIB/ISTb B3aUMOCBSI3b XUMUUECKUX 3HAHUH C TIOHATUSIMU U
TIpe/ICTaB/IeHUsIMA  JIDYTMX eCTeCTBEHHO-HAayUYHbIX TIPeJIMETOB [jia  0Oojiee  OCO3HAHHOTO
TOHUMAaHUSI CYIIHOCTU MaTepuaabHOr0 eJUHCTBA MHpA, WCI0/Ib30BaTh CUCTEMHble 3HAHUS T10
OpraHW4ecKor XUMUU AJisi 0ObsCHEeHUS Y TIPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIIUX eCTeCTBeHHO-
Hay4HYIO IPUPOAY;

c(hOpMHUPOBAaHHOCTh YMEHWM: TIPOBOAUTHL PpaCyéTbl 10 XUMHUUeCKUM QopMmyaaM U
ypaBHEHHSIM XUMHUECKUX PEeaKI[Ui C MCII0/Ib30BaHWeM (pU3MuUecKuX BequudH (Macca, 00bEéM
ra3oB, KOJIMUECTBO BeIeCTBa), XapaKTepU3YIOL[UX BelllecTBa C KOJIWYeCTBEHHOW CTODOHBI:
PacuéThbl TI0 HAXOXKAEHHI0 XUMHUeCKOW (opMyJbl BelljecTBa M0 W3BECTHBIM MaCCOBBIM JIOJISIM
XUMUYECKHUX 3JIEMEHTOB, TTPO/IYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BEIeCTB;

c(hOpMHUPOBAaHHOCTh YMEHUi: NMPOTHO3UPOBaTh, aHAIM3UPOBATh U OLIEHUBATh C MO3ULIUN
9KO0JIOTHUeCKOW 6e30MacHOCTH TI0C/Ie/ICTBUSI OBITOBOM UM TIPOM3BO/ICTBEHHOU JesITe/TbHOCTU
ye/ioBeKa, CBSI3aHHOM C T1epepabOTKOl BeIecTB, HCIOIb30BaTh TOMyUYeHHbIe 3HAHUS [iJis
TIPUHATHUS TPAMOTHBIX PeIIeHUH MMPo0JieM B CUTYalUsIX, CBI3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITe/IbHO TIJIAHUPOBAaTh W TMPOBOJAWUTH XUMHUECKUN
9KCTIepUMeHT (TIo/TyueHHe U U3yueHHe CBOMCTB OPraHWYeCKUX BeILeCTB, KaueCTBeHHbIE pPeaK[uu
YI7IEBOAOPOZOB Pa3/MUHBIX K/IaCCOB W  KUCJIOPOJCO/EPIKAll[UX OpPraHWYeCKUX BeIecTB,
pellieHHe JKCMepUMeHTalbHbIX 3a/lau 10 PAClo3HAaBaHHWIO OpraHWYeCKUX BeIecTB) C
cobmoileHeM TpaBu  0e30macHOro  oOpalljeHWss C  BeljecTBaMd U J1abOpaTOpHBbIM
obopynoBanuemM, (HOpMYJIUPOBAaTh Iie/ib WCCIe0BaHUs, TPeJCTaB/IsATh B Pa3IMUHON (opme
pe3y/bTaThl SKCIIePUMEHTa, AaHA/TM3UPOBATh A OL|eHUBATh X JOCTOBEPHOCTD;

c(hOpMHUPOBAaHHOCTh YMEHH:

coOmojaTh TIpaBU/Ia SKOJIOTHUECKH I1e/1IecO00pa3sHOro TMOBeeHUs B ObITY U TPYJOBOH
JesITeTbHOCTU B LIe/ISIX COXPAHEHWS CBOEro 37I0POBbsl, OKPY’Karollle TPUPOAHON Cpelbl U
JOCTIDKEHUSI e€ YCTOWUMBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTh TOKCHMYECKOTO AeMCTBUS Ha >KHMBbie OpraHU3MbI OIpe/le/IéHHbIX
OpraHMuecKUx BeIecTB, TOHUMast CMbIC/T Tioka3aTesist [TIK;

aHa/M3UPOBaTh  11e71IecCO00pa3sHOCTh  TPUMEHeHWsT  OpraHWYeCcKWX  BeljeCTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKHM 3DEHUSI COOTHOLIIEHUS PUCK-TTOJb3a;

c(hOpMHUPOBAHHOCTh YMEHMM: OCYIIeCTB/IATh Iie/IeHAlNPaB/IeHHBIM TIOMCK XHUMHYEeCKOU
vHbOpMalliK B pa3/IMUHBIX MCTOUHMKAX (HayuyHasi U yuyeOHO-HayuyHasl JUTepaTypa, CpejiCTBa
MaccoBo wuH(opmaiuu, VIHTepHeT W Apyrue), KPUTHUYECKA AaHAIM3UPOBATh XUMHUYECKYHO
vH(bopMaluto, repepabaThiBaTh €€ W WCTOIb30BaTh B COOTBETCTBUU C MOCTABIEHHOW yueOHOM
3a/iauei.

11 KJIACC

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

c(hOpMHUPOBAHHOCTh TIPe/[CTaB/IEHUIA: 0 MaTepPUa/IbHOM eIMHCTBe MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAeMOCTH SIBJIEHMM MPHUPOJBI, O MeCTe W 3HAaUeHUM XUMHH B CUCTEMe eCTeCTBeHHBIX
HayK U eé posii B obecrieueHUH yCTOWYMBOTO PA3BUTHS, B PEIIeHUH MPOOIeM 3KOJIOTHUECKOMH,
JHEPreTUUeCKOW U TIMI[eBOW 0e30MacHOCTH, B Pa3BUTUM MeJUIMHBI, CO3/IaHUM HOBBIX
MaTepyasoB,  HOBBIX  HCTOYHHUKOB  JSHEpruM, B  o0ecrieueHWHd  paljMOHATbLHOTO
TIPUPO/IOTIO/IE30BaHUs, B POPMHUPOBAHNK MHUPOBO33peHHs 1 00I1iel Ky/IbTYPhl UeJIOBEKA, a TAKXKe
9KO0JIOTHYECKH 0O00CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U TIPUPOTHOM CpeJie;

B/laZieHle CHUCTeMOW XHWMHUYeCKMX 3HaHWM, KOTOpas BK/HOYaeT: OCHOBOIIOJAraoliye
TIOHATUSI — XUMAUYECKUH 3/IEMEHT, aTOM, PO aTOMa, U30TOIIbI, 37IeKTPOHHasi 000/I0UKa aToma, S-



, p-, d-aToMHBIe OpOWTaMM, OCHOBHOEe W BO30YXJEHHOE COCTOSHUSI aToMa, TUOpuAW3aLus
aTOMHBIX opOuTanel, WOH, MOJIeKy/7a, BaJleHTHOCTb, 3J€KTPOOTPHULATEILHOCTh, CTeleHb
OKUCJIEHWsl, XUMMUecKass CBA3b (KOBaJleHTHasl, MOHHas, MeTa/yInuyeckas, BOZJOpPOJHas),
KpUCTa/UIMYeCcKasl pelléTKa, XUMHYecKas peaklys, pacTBOp, 3JIEKTPOJIUTHI, He3JIeKTPO/IUTHI,
3/IeKTPOJIUTUYECKasl ~ AUCCOLMalusi, CTeleHb [WCCOLMALMM, BOJOPOJHBIMA  TOKa3aTelb,
OKMCJIUTE/Tb, BOCCTAHOBUTEJIb, TEIJIOBOU 3P PeKT XMMHUUYeCKOM peakLiii, CKOPOCTb XUMHUYeCKOH
peakLMy, XUMHWUYeCKOe paBHOBeCHe; TeOpUM U 3aKOHbl (TeOopusl 3JIeKTPOJUTUUECKON
Jvccolmaluy, nepuoguueckuii 3akoH [1.M. MeHJeneeBa, 3aKOH COXpaHeHUsI MacChl Bell|eCTB,
3aKOH COXpaHeHUs U MpeBpallieHus] SHepruy IpU XMMHUUYeCKUX peaklysX, 3aKOH ITOCTOSHCTBA
COCTaBa BellleCTB, 3aKOH JIeMCTBYIOLIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XHMUH,
MHPOBO33peHUeCKHe 3HaHWs, JieXKalllie B OCHOBe ITOHMMaHusl INPUYMHHOCTA U CHUCTEMHOCTHU
XUMUUECKUX SIBJIEHWM; COBpeMeHHble TMpeJCTaBleHHs O CTPOEHWU BelecTBa Ha aTOMHOM,
VIOHHO-MOJIEKY/IIPHOM M HaJMOJIEKY/IIDHOM YDOBHSIX; [peJCTaB/leHuss O MexaHU3Max
XUMUYECKUX peaklW{, TepMOJUHAMMYEeCKMX W KHWHETUYeCKMX 3aKOHOMEpPHOCTAX HUX
IpOTeKaHWs, O XUMHUYeCKOM paBHOBECHM, PpacTBopax U  [JUCIEPCHbIX CUCTeMax;
(hakTo/IOTHUECKHE CBe/IeHUs] O CBOMCTBAX, COCTaBe, MOyueHHUH U 6e30macHOM HCTOIb30BaHUU
BaKHEUIIMX HEOPraHWYeCKUX BeIeCTB B OBITYy M TPAKTUUYECKOW /eATeJlbHOCTH YesloBeKa,
00IMX HAYUHBIX TIPUHLIMIIAX XUMUYECKOTO TIPOU3BO/ICTBA;

c(OpMHPOBAHHOCTb YMEHUM: BBISIB/IATh XapaKTepHble MPU3HAKU MOHITUM, yCTaHAB/IUBATh
VX B3aMMOCBSI3b, WCII0/b30BaTh COOTBETCTBYIOLKE MOHATHS MPU OMUCAHUM HeOpraHWYeCKUX
Bell[eCTB 1 UX MpeBpallleHu;

c(OPMHPOBAHHOCTb YMEHUSI MCIO/b30BaTh XUMUUYECKYI0 CUMBOJIMKY [Jisi COCTaB/IeHUS
¢opMyn BelleCTB M ypaBHEHUM XWMHUYeCKUX peakLd, CHCTeMaTHueCcKyld HOMEHK/aTypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/JeMbHBIX BeIeCTB;

c(hOpMHUPOBAHHOCTh YMEHUsI OIpe/e/ISiTh BaJIeHTHOCTb U CTeleHb OKUC/IeHHSI XUMUUeCKUX
3/IEMEHTOB B COeJUHEHMSIX, BUJ XMMHYECKOW CBSI3U (KOBa/IeHTHasl, MOHHas, MeTa/ulhueckas,
BOZIOPO/HAs), TUM KPUCTa/VINYECKOW PelIéTKY KOHKPeTHOIO Bell|eCTBa;

CchOPMHPOBAHHOCTL YMeHUsT OOBSCHSATh 3aBUCUMOCTh CBOWMCTB BeIL[eCTB OT BHJA
XUMHUUYECKON CBSI3M U THMA KPUCTA/UTAYECKOW PEIIéTKW, OOMEHHBIM U JJOHOPHO-aKLIeTITOPHBIM
MexaHU3Mbl 00pa30BaHusi KOBaJIeHTHOM CBSI3H;

c(OpMHPOBAaHHOCTb YMEHUM: KJIaCCU(ULMPOBaTh: HeOpraHWYecKHe BellecTBa MO UX
COCTaBy, XMMHYeCKHe peaklUM M0 pas/MyHbIM MpPHU3HaKaMm (YUC/Iy M COCTaBy pearupyrolyx
Bell|eCTB, TeryioBoMy 3¢¢eKTy peaklUM, H3MEHEeHHI0 CTeleHell OKHUC/IeHHs 3JIeMEeHTOB,
00paTMMOCTH, y4YaCTHIO KaTajr3aTopa W [JpYyrve); CaMOCTOSITeJbHO BBIOMPATh OCHOBAHHUSI W
KpUTEPUH /151 K/1acCU(UKaLMY M3ydyaeMbIX BelleCTB U XUMHUYeCKUX peakLui;

c(hOpMHPOBAaHHOCTL YMEHUSl pAacKpbIBaThb CMbICI Tepuoguuveckoro 3akona [I. U.
MeHjiefleeBa ¥ [IeMOHCTPHUPOBaTh €ro  CHCTEMAaTU3UDYIOIIYI0, OOBSCHUTENTBHYIO U
MIPOrHOCTHUYECKYIO (DYHKLIUH;

c(OpMHPOBAHHOCTb YMEHUM: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHEe aTOMOB M HMOHOB
XUMHUYECKUX 3JIEMEHTOB I1epBOro—ueTBéproro nepuozos [lepuoguueckor cucrems! /[I.U.
MeHjeneeBa, UCMOJb3ysl MOHATUS «3HEPreTUYecKre YPOBHU», «3HEpPreTUUecKue MoJypOBHUY,
«S-, p-, d-aToMHBIe OpOMTa/MM», «OCHOBHOEe U BO30YKAEHHOe SHEpreTUuUeckue COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTHM W3MeHEHHUs CBOWCTB XUMUYECKMX 3/IeMEHTOB W MX
coeJMHeHMM 1o nepuogam U rpymnmnam [leproguueckon cucrtemst [1. 1. MeHzeneeBa, BaeHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUsI UX JIEKTPOHHBIX 000/10U€K;



chOpMHPOBAHHOCTL yYMEHWI: XapaKTepu3oBaTh (OMMCHIBaTh) 0OIHMe XUMHUUeCKHe
CBOMCTBA BeIeCTB pa3/MUHbIX K/IaCCOB, TO/TBEP)KJaTh CYI[eCTBOBaHUe TeHeTHUUeCKOW CBS3U
MeXX/1y HeOpraHu4eCKMMHU BellleCTBaMH C TIOMOIIIbI0 YPaBHEHUM COOTBETCTBYIOIINX XUMUUECKUX
peaxliuii;

c(hOpPMHPOBAHHOCTb YMeHHUsI PaCKpbIBaTh CYIIHOCTb: OKUCUTETbHO-BOCCTAHOBUTETbHBIX
peakivii oCpPejCTBOM COCTaB/IeHHSI 3/IeKTPOHHOTO OanaHca 3THX peakLyii; peakuyii HOHHOTO
oOMeHa MyTEM COCTaBJEHHWS MX IIOJHBIX W COKPAIEHHBIX HWOHHBIX YpaBHEHWH; peaklui
TUJPOJI3a; peakluil KoMIuleKcooOpa3oBaHUs (Ha TIpUMepe THUAPOKCOKOMILIEKCOB LIMHKA U
aTFOMUHUS);

Cc(hOPMHPOBAHHOCTL yMEHUSI OOBSICHATHL 3aKOHOMEPHOCTH TIPOTEKAHUSI XUMHUYECKUX
peakiuii C y4yéToM HUX 3JHepreTUUeCKWX XapaKTepUCTHK, XapakKTep W3MeHeHUsI CKOPOCTH
XUMUYECKOW peakliy B 3aBUCUMOCTH OT Pa3/IMUHBIX ()aKTOPOB, a TaK)Ke XapaKTep CMeIlleHus
XMMHUYEeCKOTr0 paBHOBeCHSI 110/ BIUSIHAEM BHeIIIHUX Bo3jelcTBui (rpuHLun Jle [llaTenbe);

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTepru30BaTh XUMUUECKHe peakluy, Jie)kalllie B OCHOBe
TIPOMBIIIJIEHHOTO TIOJIyUeHHWs] CEepHOW KHUCJIOThI, aMMHaka, OOIluMe HayuHble TPUHLIUIIGI
XUMUYECKUX TIPOU3BOJCTB; 1]e/1ec000pa3HOCTh TIPUMEHeHUsI HeOpraHW4YeCKWX BeleCTB B
TIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3peHHsI COOTHOIIIEHUsT PUCK-TT0/Tb3a;

c(hOpMHUPOBAHHOCTh B/Ia/IeHHsI CUCTeMOU 3HaHUM 0 MeTO/lax HayYyHOro TMO3HaHUS SIBJIeHUM
npupoAbl — Hab/ofeHue, W3MepeHHe, MOJeTUPOBaHNe, SKCIepuMeHT (peasibHbIM U
MBIC/IEHHBIN), MCII0/Ib3YeMbIX B €CTeCTBEHHBIX HayKaX, YMeHHsl TPUMEHSTb 3TU 3HaHUs TMPHU
JKCTIepUMEHTaZlbHOM MCC/IeJOBAaHUM BeIeCTB W /i1 OOBSICHEHUSI XWUMWUYECKUX sIBJIEHUH,
HMMEIOLIX MeCTO B MPHUPO/e, TTPAKTUUECKOH esaTeTbHOCTH YesioBeKa U B MOBCeHEBHOM XKU3HU;

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

c(hOpMHUPOBAHHOCTL YMeHHs TIPOBOAUTh PACUYETHI: C UCTIOh30BaHUEM TOHATUM «MacCcoBast
JI0JIs1 BellleCTBa B PacTBOpe» U «MOJIsIpHasi KOHI[eHTpal[|si»; MacChl BelljeCcTBa Wik 00bEMa rasa
10 U3BECTHOMY KOJTMUECTBY BeIlleCTBa, Macce WK 00bEMY OZJHOTO M3 YYaCTBYIOIL[UX B PeaKliu
BeIIIeCTB; TerI0BOro 3 deKTa peaklv; 3HaUeHUs BOJOPOJHOTO ITOKa3aTesisi pAaCTBOPOB KUC/IOT
W 10e/ioueld C WM3BECTHOM CTeneHbl0 AMCCOLMALIMHM; Macchl (00béMa, KOJMUecTBa BeLeCTBA)
MIPO/IYKTa peakivM, ecjii OJHO U3 UCXOJHBIX BellleCTB /laHO B BHJe pacTBOpa C Orpe/e/iéHHON
MacCOBOW [10Jieli PACTBOPEHHOTO BeIlleCTBAa WM JIaHO B W30bITKe (MMeeT TPUMECH); 0N
BbIX0/Ia TIPO/IYKTa Peaklun; 00bEMHBIX OTHOIIIEHHH Ta30B,;

c(hOpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITEIbHO TIJIAHUPOBAaTh W TPOBOAWUTH XUMHUECKUM
9KCTIIepUMEHT (TIPOBe/IeHHe Peakliii MIOHHOTO 0OMeHa, TIOTBEP)K/IeH1e KaueCTBeHHOT0 COCTaBa
HEOpPraHWYeCKHX BeIecTB, OTpe/e/ieHre CPe/ibl PACTBOPOB BeIIeCTB C MOMOIIbI0 WH/AWKATOPOB,
V3ydeHWe BJIUSTHUS pa3/IMuHbIX (PAKTOPOB HAa CKOPOCTh XWMHYECKOW peaki[iH, pelleHHne
9KCIepPUMEeHTAaIbHBIX 3a/lau 1Mo TeMaM «MeTauibi» U «HemeTannbi») ¢ coOMoieHreM TIpaBUI
6e3omacHoro obpailieHusi C BelllecTBaMu U jabopaTOpHbIM 0OoOpyZoBaHueM, (OpMynIHMpOBaTh
Lefb WCCAeIOBaHUS, TIPE/ICTaBIATh B pa3MuHONM Qopme pe3y/ibTaThl JKCIIEPUMEHTA,
aHa/TM3UPOBATh U OLIEHUBATh WX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMeHHM: cobOM0AaTh MpaBu/a MOb30BaHUS XUMHUUEeCKOW MOCYAoN 1
naboparopHbiM 060pysoBaHKeM, obpailleHusl C BellleCTBaMH B COOTBETCTBUM C WHCTPYKL[USMHU
10 BBITIOJHEHUIO J1TaOOPaTOPHBIX XWUMHUECKUX OIBITOB, 3KOJIOTUYECKU 1]e71eco0bpa3Horo
TOBe/leHUsT B OBITY W TPY/JOBOH [€ATEJILHOCTH B LIeJSIX COXPaHEHWs CBOEro 3/[0pOBbS,
OKpY)KatoIlleid TIPUPOAHON cCpefibl U MAOCTHXKEHHsI €8 YCTOMUWMBOTO Ppa3BUTHS, OCO3HABAaTh



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

c(hOpMHUPOBAaHHOCTh YMEHM: OCYIIeCTB/IATh IieJIeHalPaB/JeHHbIM TOUCK XUMHUYeCKOoU
MHPOPMALIMK B Pa3MUHBIX MCTOYHMKAX (HayuHas U yueOHO-HayuHasi UTepaTypa, CpeZcTBa
MaccoBoit uHbopmaiuy, VHTepHeT U [Jpyrue), KpUTHYeCKHW aHaJIM3UpPOBaTh XWUMHUUYECKYIO
nHbopMarIuto, repepabaThiBaTh €€ U UCIO/b30BaTh B COOTBETCTBUM C TIOCTAB/IEHHOW yueOHOM
3a/iauei.



TEMATUYECKOE ITJTAHNPOBAHUE
10 KJIACC

Ne

Ko/muecTBO yacoB

OJeKTPOHHBIE (I(pOBLIe)

HavMeHoBaHMe pa3/ie/ioB ¥ TeM IIPOrpaMMEI
/1 pasA pOrp Bcero Konrpomwrste  IIpaxtirieciue obpa3zoBare/bHbIe PeCypChl
paboThI paboTsI
Paszen 1. TeopeTrueckrie OCHOBBI OpraHU4eCKOH XUMHU
11| copsemnopamecon comprentAM, | 6 BrGinorexa LIOK
' P P A o https://m.edsoo.ru/d69df650
bytneposa
Nroro no pa3peny 8
Paspen 2. YrneBsopopoapl
21 [IpenenbHbIe yrieBoAOpPOAbl — ajIKaHbI, 5 bubmoreka IIOK
' L[UK/IOa/IKAHbI https://m.edsoo.ru/d69df650
29 HenpepenbHble yrineBogopoAbl: alKeHbl, 14 1 bubmoreka LIOK
) asKaJiueHbl, aTKUHbI https://m.edsoo.ru/d69df650
bubnuoreka IIOK
2.3 A 8
POMATHHECKHE YI/IeBOAO0POAB! (aperbi) https://m.edsoo.ru/d69df650
24 [IpypojHbIe UCTOYHUKU YII€BOLOPOJOB U UX 4 bubnmroreka [JOK
' riepepaboTKa https://m.edsoo.ru/d69df650
bubnmoreka [JOK
2.5 r 4 1
IOTEHTIPOMSEOAHBIE YITIEB0R0POAOD https://m.edsoo.ru/d69df650
Uroro nio pasgeny 35
Pa3fien 3. Kucnopo/coiep>kalijiie opraHuueckue coeJuHeHUs
bub6 OK
3.1 Criuptel. deHon 11 1 nonworexa L

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapboHuibHbIe COeMHEHUS: albAeTUAbI U
P A ACTHA bubmoreka LIOK

3.2 KeToHbI. KapboHOoBBIe KUCTOTHI. CII0’KHBIE 21 1 https-//m.edsoo.r/d69df650

3¢upsl. 2Kupbl

bubmmoreka IIOK

. 1
3.3 YTeBozp! ) https://m.eds0o.ru/d69df650

Uroro nio pasgeny 41

Pa3pen 4. AsoTcozepkaliyie opraHiJecKye CoefuHeHus1

bubnmoreka [JOK

4.1 A A .b 12 1 2
MHHBL AMHHOKUCTOTBL. bEKH https://m.edsoo.ru/d69df650

Nroro no paspeny 12

Pa3pen 5. BbICOKOMO/IEKy/ISIpHEIE COeMHEHUS

bubnmoreka [JOK

5.1 BbicOKOMOUIeK Y IsIpHbIe COeJMHEeHUs 6 1 https://m.edsoo.r/d69df650

Nroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 3 6



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

Ko/muecTBO yacoB

HarmeHoBaHue pa3ziesnioB U TeM OJIeKTPOHHBIE (1i(pOBLIe)
Ne /1t Kourponmbaele = IIpakTHueckue
NpOrpamMmaI Bcero obpa3oBaTe/bHbIe peCypChl
paboTsI paboThI
Paspen 1. TeopeTnueckyie OCHOBBI XMMUU
C ! 7
LI ullepmoasecsan cucreva xivansecn ; BGiorexa LOK
' PUOA https://m.edsoo.ru/2dd57f24
sanemenToB /1. I. MenzieneeBa
12 Crpoenue BemiecTBa. MHoroobpasue 1 1 bubmoreka [JOK
' BeIIeCTB https://m.edsoo.ru/2dd57f24
bubnmoreka [JOK
1.3 X 19 1 3
HMUHECIHE pedkii https://m.edsoo.ru/2dd57f24
Nroro no paspeny 39
Pa3pen 2. HeopraHuyeckasi XuMust
bubmoreka [JOK
2.1 H 31 1 3
eMeTaIbt https://m.edsoo.ru/2dd5724
bubnmoreka [JOK
2.2 M 23 1 2
TR https://m.edsoo.ru/2dd57f24
Nroro no pazgeny 54
Pa3znen 3. Xumus U KU3Hb
31 Metoppb! TT03HAHUS B XUMHUU. XUMUS U 9 bubmoreka [JOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no paspeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




I[TOYPOUYHOE IVTAHUPOBAHHUE

10 KITACC
KomuectBo yacoB
o Tema ypoka Kommpomse  TIpakririeckue Hara OJIeKTPOHHbIE LI(PPOBLIE
/n Bcero u3ydeHusi  06pa3oBaTe/IbHBIE PECYPCHI
paboTeI paboTsI

IIpenmeT 1 3HaUeHUE

OpraHUuYecKON XMMUH, 1 Bbubmoteka LIOK

Tipe/iCTaB/ieHr e 0 MHOT000pas3nuu https://m.edsoo.ru/3686e6f5

OpraHu4ecKrx coeJuHeHUuN

ONeKTPOHHOe CTPOeHUe aToMa

neposa (OCHOBHOe U

}BII(;36§7>I'{,HE[§I(-IHOE COCTOSTHUS). 1 Bubmorexa IOK
https://m.edsoo.ru/0ce6fd4c

BaneHTHble BO3MOXXHOCTU aToOMa

yriepoza

Xumuyeckas CBs3b B

OpraHUuUeCKUX COeUHEeHUSIX.

NlI)exaHmel 06pa3/::)BaHHH 1 Bubmorexa [OK

N https://m.edsoo.ru/8d39f5c8

KOBAJ/IGHTHOM CBSI3H, CIIOCOOBI

pa3phbIBa CBsi3ei

Teopust CTpOeHUsT OPraHUYeCKUX 1 bubmoteka LJOK

coenuHeHuii A. M. bytneposa https://m.edsoo.ru/9e595cb8

Bubl i3oMepun: CTpyKTypHas,

MPOCTPAHCTBEHHas.

:;J)IEKTI[))OHHBIE 3¢ deKThI B 1 Bubmorexa LIOK
https://m.edsoo.ru/b0e61661

MOJIeKY/IaX OpraHUUYecKux

coeZIMHEeHUM

I[pencraBnexue o 1 bubmoreka IIOK

KJ1accu(rKaLyu U https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

cucTeMaThyecKass HOMeHK/IaTypa
(IUPAC) oprannueckux
BeIlleCTB

aTOMOB 3/IEMEeHTOB, BXOJSIIUX B
ero cocras. Cucremarusauus u
000011[eHIe 3HAHWH T10 TeMe

7 Krnaccudukaiys peakiuii B bubmmoreka IIOK
OpraHu4ecKor XMMHUU https://m.edsoo.ru/ba5706aa
8 CucremaTH3alsi ¥ 00001IeHe bubmioteka LJOK
3HaHUU 10 TeMe https://m.edsoo.ru/87a37cab
AnKaHbl: TOMOJIOTUUECKUM Psifi,
obO1asg dhopMyiia, HOMEHK/IaTypa
9 u I;EOMS;)I/?H, zﬂeKTPOHHoe " o Bubmorexa LOK
https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOeHHe
MOJIEKY
10 dusnyeckue U XUMUUeCKue bubmoteka LJOK
CBOMCTBA a/IKaHOB https://m.edsoo.ru/3137711c
HaxoxzeHue ankaHoB B
11 HpI/Ip:ZE(i. CriocoOsI TosTyueHus U Bubmorexa LIOK
https://m.edsoo.ru/259b0a5b
rpUMeHeHUe afKaHOB
Luknoankanbr: ob1ijas popmyiia,
HOMEeHK/IaTypa U U30Mepus,
12 0CO6eHHOC'I}‘3I) CTpoeHI/IHpI/I Bubmorexa LIOK
. https://m.edsoo.ru/156730d2
XUMUUYECKHX CBOWCTB, CITIOCOOBI
TOJIyueHus: ¥ IpUMeHeHHe
Perrenne pacuéTHBIX 33/1a4 Ha
orpe/iesieHue MOJIeKY/ISIPHOU
(hopMyJIbI OPraHuYecKoro Bubmiorexa LIOK
13 BelLleCTBa [0 MaCCOBBIM Z0JISIM

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

AnKeHbI: TOMOIOTUYEeCKHUH PsifI,
ob1ias popmysia, HOMEHK/IATypa,
3JIEKTPOHHOE U

bubmoteka LJOK

14 MPOCTPAaHCTBEHHOEe CTPOeHUe https://m.edsoo.ru/273b0ale
MoJieKyJ1. CTpYKTypHasi ¥ LIUC-

TPaHC-U30MepHsl aIKEHOB
dusnyeckue U XMMUUecKue

15 CBOMCTBa ankeHOB. [TpaBusio Bubmorexa LIOK

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

16 Crioco0bl MosTyyeHust u Bbubmoteka LIOK
npYMeHeHNe aJKeHOB https://m.edsoo.1ru/665dc058
ITpakTtrueckast pabora Ne 1 1o

17 Tel?we "HonyquII)/Ie 9TU/IeHA U Bubmorexa LOK

. https://m.edsoo.ru/0941eed8
M3yueHue ero CBONCTB
Perrennie pacuéTHBIX 3a/a4 Ha

18 onpejeseHre MOJIeKY/IIPHOU bubmoteka LJOK
(hopMyJibl OpraHuyecKoro https://m.edsoo.ru/e9ea9921
BelllecTBa
AnkKajiieHbl: CONPsUKEHHBIE,

19 W30/TMPOBaHHEIE, bubmoteka LJOK
KymysupoBaHHble. OcobeHHOCTH https://m.edsoo.ru/04298c0a
3/IEKTPOHHOT'O CTPOEHUSI

20 XUMHUYecKue CBOMCTBa bubmoteka LJOK
COTPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

71 CriocobbI rostyueHus U bubnuoreka LIOK
NpUMeHeHYe anKaJleHoB https://m.edsoo.ru/1aa81660

29 AJKVIHBI: TOMOJIOTUYeCKUN DS, bubmoreka IIOK

obmas hopmysa, HOMEHK/IATYpa,

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



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c

3/IEKTPOHHOE U
TIPOCTPAaHCTBEHHOE CTPOeHHe
MoJeKy/, (hr3nuecKkre CBOMCTBA

23 XHWMHUUeCKre CBOMCTBA aTKUHOB Bubmorexa LIOK

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

24 KauecTBeHHbIe peakLUM Ha bubmioteka LJOK
TPOUWHYIO CBSI3b https://m.edsoo.ru/7b1c48da

55 Cr1oco0ObI TTo/TyueHust U bubmoteka LJOK
TpUMeHeHue aTKUHOB https://m.edsoo.ru/a6f9alea
Peluenue 3azau: pacuéTel 1o

26 ypaBHEHHmaiHMIquCKOI‘Z Bubmorexa LOK

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

57 CucremaTH3als ¥ 00001IeHe
3HaHUM TI0 TemMe
ApeHbl: TOMOJIOTUYECKUH P,
ob6mas hopmysa, HOMeHK/IaTypa.

)8 ONeKTpOHHOE U bubmoteka LJOK
MPOCTPaHCTBEHHOE CTPOEHUe https://m.edsoo.ru/a92a7094
MoJieKys1 6eH30/1a U TOJTyos1a, UX
(ur3nuecKre CBOMCTBA

29 XHMHUUeCKre CBOMCTBA apeHOB: bubmmoreka LIOK
peakLy 3aMeleHus https://m.edsoo.ru/a44alae4
XUMHUUeCKue CBOMCTBA apeHOB:

30 peakLuu HpI/ICOE,E[I/IHEHI/I}f Bubmorexa LIOK

’ https://m.edsoo.ru/a44alae4
OKHCJIeHe TOMOJIOTOB OeH30/1a

31 Ocob6eHHOCTH XUMUYeCKUX bubnuoreka LIOK
CBOWCTB CTMpPOJ/a https://m.edsoo.ru/d5018a54

32 Peluienune pacuéTHbIX 3aja4 Ha bubmmoreka IIOK



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54

orpeiesieHNe MOJIeKYJIIPHOU
(hopMyJ/ibl OpraHNuuecKoro
BellleCcTBa

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

33

34

35

36

Crioco0bl osTyyeHust u
rpUMeHeHVe apeHOB
['eHeTHueckas CBA3b MeXAY
pa3UUHBIMU KJ1acCaMu
yT71eBOZIOPO/I0B

PacuéTel 110 ypaBHeHUsIM
XUMHUYECKHUX PeakIi[yi.
CucremaTH3als ¥ 00001IeHe
3HaHUU 10 TeMe

[Mpupopnsbiii ras. [TonyTHbie
He(TsiHBIE ra3bl

bubmmoreka IIOK
https://m.edsoo.ru/6f717d09

37

38

39

KameHHBIH yT0/b U IPOYKTHI
ero repepaboTKu

HedTb 1 criocobbI eé
nepepabotku. [TpumMeHeHne
MIPO/IYKTOB TlepepaboTku HepTh
['eHeTHueckas CBS3b MeXAY
Pa3/IMUHBIMM KJlacCaMu
yI71eBOJ0PO/IOB

bubmoreka IIOK
https://m.edsoo.ru/69b3398b

bubmoteka LJOK
https://m.edsoo.ru/21f9de78

40

["anoreHonpor3BogHbIE
YTJIEBOJOPO/IOB: 3/IEKTPOHHOE
CTpOeHUe; peakliiy 3aMelleHUst
rajioreHa

bubmoreka IIOK
https://m.edsoo.ru/82b4d759

41

HeticTBue 1jenoueli Ha
raJjioreHrpor3BO/HbIe.



https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

BsaumopgeiicTBue
JurajioreHasKaHOB C MarHUeM U
LMHKOM

Cucremaru3sanus u 06001ieHe

42 3HAHWM MO pasfeny Bubmorexa LIOK
https://m.edsoo.ru/20e89{22
"Yrnesogopoasr"

43 KonHTponbHasi paboTa 1o Teme bubmoteka LJOK
"YrneBomopogb” https://m.edsoo.ru/95c9e298
[IpenenbHbIe OJHOATOMHbBIE
COUPTBI: TOMOJIOTUYECKUN psifl,

44 obmas hopmyra, CTpoeHHe bubmoteka LJOK
MOJIEKY1, U30Mepusl, https://m.edsoo.ru/df04c5cd
HOMEHK/IaTypa, KlacCuuKarus,
¢dusryeckue CBONCTBa
XrMHyeckue CBOMCTBa

45 npeAenbHbIX 0JHOAaTOMHBIX Bubmorexa LIOK

https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOblI rostyueHus U
46 MpUMeHeHue g:HoaTOMHbIX Bubmmorexa LHOK
https://m.edso0.ru/484100000000000
CIIUPTOB
ITpocThie 3¢uphl: HOMEHK/IaTypa

47 Y U30Mepusi, 0COOeHHOCTH Bubmoteka LIOK
br3MUeCKHUX U XMMUUeCKUX https://m.edsoo.ru/c2c788b2
CBOMCTB
MHOroaToMHbIe CITUPTHI:

48 STUJICHIVIUKOJIb U IVIUL[epUH, UX bubnuoreka LIOK

(bu3myeckre U XUMUYeCcKue
CBOICTBA

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa

Crioco0bl osTyyeHust u

49 NpUMeHeHre MHOT0aTOMHbBIX Bubmorexa [OK
https://m.edsoo.ru/d12e567d
COIUPTOB
@eHOJI: CTPOeHUe MOJIeKYJIbI
50 d)HBI/II—IECKI/II)e CBOMCTBA. o Bubmorexa LIOK
https://m.edsoo.ru/2ce726{8
TokcuUUHOCTH (peHosa
. bubmoteka LJOK
o1 Xumieckite CBOACTBA Gerona https://m.edsoo.ru/037ca5f9
£ CriocoObI rostyueHus U bubmoreka LIOK
rpuMeHeHue (eHoa https://m.edsoo.ru/c77ddf4c
[MTpakTrueckast pabota Ne 2.
53 PerieHyie 3KcIriep¥MeHTa/IbHbIX Bbubmoteka LIOK
3a71au 110 TeMe "COUPTHI U https://m.edsoo.ru/fd0ced09
beHosbI"
e4 Cucremaru3sanus 1 06001eHe Bbubmoteka LIOK
3HaHWM 10 TeMe https://m.edsoo.ru/1810cb9b
Anbaeruzibl U KeTOHBI:
3/IeKTPOHHOE CTPOeHue
KapOOHW/IbHOH TPYTIIbI; bubmuoreka IIOK
55
rOMOJIOTHYECKHe Psiibl, 001Ias https://m.edsoo.ru/b139beaa
dbopmyna, usomepust u
HOMeEHKJ/IaTypa
Asb/ieru/ibl M KeTOHBI:
56 ¢H3§qec§1&e CBOMCTBA; peakLiuu Bubnmorexa LIOK
’ https://m.edsoo.ru/c887425¢
MIpUCOeJUHeHHsI
Peakiyu okucieHus U Bu6miorexa LOK
57 KaueCTBeHHbIEe peakLiu1

anb/leTUI0B U KETOHOB

https://m.edsoo.ru/a393baa9



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9

Crioco0bl mostyyeHust

bubmoreka IIOK

58 anb/leTU/I0B U KETOHOB https://m.edsoo.ru/520d1c51
OJHOOCHOBHBIE TIpe/ie/IbHbIe
59 KapOOHOBBIE KHC/IOTHI, Bbubmoteka LIOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepust 1 HOMeHK/IaTypa
60 Kap601fOBLIX KHCJIOT nyp Bubmorexa LOK
o https://m.edsoo.ru/700cc87b
¢dusryeckre CBONCTBa
XrMHyeckue CBOMCTBa
61 rpeenbHbIX OJHOOCHOBHBIX Bubmorexa [IOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHC/IOT
OcobeHHOCTH CBOMCTB
62 MYypPaBbUHOMN KHC/IOTHI. bubmoreka LIOK
MHoroo6pasue KapO0HOBbIX https://m.edsoo.ru/bb31be71
KUCTIOT
Oco6eHHOCTH CBOMCTB:
HeTpe/ieNTbHbIX U
apoOMaTH4eCKUX KapOOHOBBIX,
63 ,E[iKap6OHOBbIX ’ Bubmmorexa LOK
’ https://m.edsoo.ru/83a08773
TU/IPOKCUKAapOOHOBBIX KUC/IOT.
[IpeacTaBuTeMN BBICIIAX
KapOOHOBBIX KHUCJ/IOT
64 [ToHsATHE O IPOM3BOJHBIX bubmoreka [IOK
KapOOHOBBIX KHC/IOT https://m.edsoo.ru/0d162d9d
CriocobbI rostyueHus U Bubmiorexa LIOK
65 ripuMeHeHMe KapOOHOBBIX

KHUC/I0T

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



https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d

CnoxHble 3¢upsbI:
TOMOJIOTUUECKHH Psiji, oOITast

bubmoteka LJOK

66 dbopmyna, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEeHK/IaTypa

67 du3nyecKue U XuMuyeckKue bubmoreka IIOK
cBo¥cTBa 3(¢MpOB https://m.edsoo.ru/ad6b94b2
Perrenne pacuéTHbIX 3a/a4: M0
YPaBHEHUIO0 XUMHUUYECKON

68 peakLuu, Ha orpefie/ieHue
MOJIEKY/ISIPHOM (hOPMYJIBI
OpraHWYecKOoro Bell[eCTBa
ITpakTrueckast pabora Ne 3.

69 PerieHvie 3KcIriep¥MeHTa/IbHbIX Bbubmoteka LIOK
3ajau 1o Teme "KapOoHoBbIe https://m.edsoo0.ru/486671fb
KUCN0ThL. CroxxHbIe 3¢uphI”

o | e o e

https://m.edsoo.ru/a19c5b98

(ruaposu3s)
Ocob6eHHOCTH CBOMCTB >KHUPOB,

71 CoJieprKallnX OCTaTKU bubmoteka LJOK
Herpe/e/IbHbIX JKUPHBIX KUC/IOT. https://m.edsoo.ru/b0331922
JKups! B ipupoze
Mplsia KaK COJIM BBICILIUX
KapOOHOBBIX KUCJ/IOT, UX

72 MOP:OH_IEE nercteue. [TonsaTHe o Bubmorexa LIOK

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

CUHTETUUECKHX MOIOLUX
cpeactBax (CMCQC)

73 ['eneTrueckas CBs3b bubmoreka IIOK

yI/1eBO/IOPO/IOB U

https://m.edsoo.ru/56790c96
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KHCIOPOZCO/ieprKalliix
OpPraHUueCKHX BeIeCTB

PacuéThl 110 ypaBHEHUSIM

74 .
XUMUUECKUX PeaKivii

7e CucremaTH3alysi ¥ 00001IeHe bubmoteka LJOK
3HaHUM 110 Teme https://m.edsoo.ru/f8eaf2eb
OO0r11ast XxapaKTepUCTHKA

76 yTIJIeBOJOB U KnaccubUKalus bubmoteka LJOK
yreBoJ0B (MOHO-, IU- U https://m.edsoo.ru/7a9693al
TroJicaxapu/bl)

MoHocaxapujpl: pusnuecKue
77 CBOMCTBa If H'SXO):?E[QHI/IQ B Bubmorexa LIOK
https://m.edsoo.ru/b4bdda2d
rpupoje
IIpuMeHeHMe I'/TI0OKO03hI, eé
78 3Hpaqu1/1e B JKU3HeesaTe/IbHOCTU Bubmorexa LIOK
https://m.edsoo.ru/5e61122d
opraHu3ma
Jucaxapuabl: caxaposa,

79 MaJIbTO3a U JIaKTO3a. bubmmoreka LIOK
HaxoxxzgeHue B mpupojie 1 https://m.edsoo.ru/eb0384e7
TpUMeHeHUe J1ucaxapuioB
[Tomvicaxapupl: cTpoeHye

80 MaKpOMOJIeKy/l, pu3nueckre u bubmoteka LJOK
XUMHUYEeCKHe CBOMCTBA, https://m.edsoo.ru/72a04508
rpUMeHeHue

81 [MoHsiTHe 00 UCKYCCTBEHHBIX bubmoreka IIOK
BOJIOKHAaX https://m.edsoo.ru/6216e766

82 Perrenne pacueTHbIX 33124 Ha bubmiorteka LJOK

ornpenejaeHre 40/ BbIXO4ad

https://m.edsoo.ru/7fde47ef
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MPOJYKTa peakLiy OT
TeopeTUYeCKU BO3MOKHOI'O

Cucremaru3sanus u 06001ieHe

bubmmoreka IIOK

83 3HaHUi1 110 paszeny https://m.edsoo.ru/08d4364c
KonTtposbHast pabora 1o Teme
84 "KHCJE)opo,qco,qP:epmamHe Bubnworexa [OK
.\ https://m.edsoo.ru/42c6678e
OpraHhuecKre CoeJUHeHUsI
AMUHBIL: KnaccuduKarys,
CTpoeHue MOJIeKY/I, obias
85 (b(fpmyna, I/I3OMe}[])I/IH, B Bubmorexa LOK
https://m.edsoo.ru/efa7e6ca
HOMEeHK/IaTypa U ¢pusnueckue
CBOMCTBa
86 XHUMHUUeCcKue CBOMCTBa bubmoteka LJOK
anmdaTHYeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOEHUe aHU/TMHA
87 oc06eHHOCTi XUMHUYECKUX ’ Bubmorexa LIOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHW/IMHA
CriocoObI rostyueHus U
88 TIpUMeHeHue ;;IIII/IQ)BTH‘JQCKI/IX Bubmorexa LOK
https://m.edsoo.ru/eal38763
aMHUHOB
AMVHOKHWC/IOTBI: HOMEHK/IaTypa
89 1 n3oMepus, pusnyeckre bubmoteka LJOK
cBoucTBa. OTAenbHbIe https://m.edsoo.ru/d1773e80
Tpe/ICTaBUTEA O-aMUHOKUC/IOT
XHMHUUeCKue CBOMCTBA
90 aMUHOKHUCJIOT, UX bubmoreka [IOK

OUOJIOTHYeCKOe 3HaueHUe
aMuHOKuc/a0T. CUHTEe3 1

https://m.edsoo.ru/77df705a
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TUAPON3 TIeNTU 0B

91 Benku kak npupoHbIie bubmoteka LJOK
TIOJTUMEPBI; CTPYKTYPbI O€/TKOB https://m.edsoo.ru/429e9899
. bubmoteka LJOK
92 XumHueckue CBOMCTBa 6eKoB htps-//m.edsoo.r/6237306d
A3soTcopepxarue
reTepoLIMK/INYecKre
93 COE,HI:AH]-:EHHﬂ. HyxknerHoBbIe Bubmorexa LIOK
https://m.edsoo.ru/521d1431
KUCJIOTBI: COCTaB, CTPOEHUe U
Ourooruueckast pojib
[MTpakTrueckast pabota Ne 4.
o ]3?:;;21{;5 ::;ZIGPI/IMGHTEUILHLIX Bubmiorexa LOK
https://m.edsoo.ru/8e3c02d1
"A3oTcopepxalye
OpraHhuYecKue coeuHeHus"
[MpakTrueckast pabota Ne 5.
95 Pelienve skcrnieprMeHTa/IbHbIX Bubmoteka LIOK
3a/1au 1o TeMme "Pacrio3HaBaHue https://m.edsoo.ru/bde3fdf6
OpraHnu4YecKux coeMHeHun"
KoHTposibHast paboTa 1o Teme
96 "A3ofco,qep>1<a[iulxle Bubmorexa LIOK
" https://m.edsoo.ru/ce561bc7
opraHuyeckve coeIiHeHUst
OcHOBHbIe OHATHS XUMUU
BBICOKOMOJIEK Y/ISIPHBIX
97 coeIMHeHUM I/IyMeEO,E[bI 150:¢ Bubnmorexa LIOK
https://m.edsoo.ru/7aa63ebd
CUHTe3a —II0/IMMepHr3aLys U
MOJIMKOH/,eHCaLys
98 [InactMaccel. YTunusanus u Bbubmoteka LIOK



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
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nepepaboTKa TIacTHKa

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

DnacTomephbl: HaTypaabHbIN

bubmoteka LJOK

9 CUHTeTUUeCKHe Kayuyku. Pe3rHa 1 https://m.edsoo.ru/246103ec
BonokHa: HaTypasbHbIe,

100 WCKYCCTBEHHbIe, CUHTeTUUYeCKHe. 1 bubmoteka LJOK
[Tonumepsl crielaaIbHOTO https://m.edsoo.ru/5963a601
Ha3HaueHUst
ITpakTrueckast pabora Ne 6.

101 Penrenne skcriepyMeHTaIbHbIX 1 bubmoteka LJOK
3aza4 1o Teme "Pacrio3HaBaHMe https://m.edsoo.ru/3aebd77a
J1aCTMacC U BOJIOKOH"

O06o0111eHMEe U CUCTeMAaTH3alUs

102 M3y4YeHHOr 0 MaTepuasa 1o teme 1 bubmoteka LJOK
"BbicOKOMONEKy/IsipHbIe https://m.edsoo.ru/6a22b1e8
coelMHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 100

I[TPOI'PAMME
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11 KJIACC

Ko/muecTBO yacoB

o Hara OJIeKTPOHHbIE LI(PPOBLIE
/1 Tema ypoxa Bcero Konrpomeuste  IIpaxtireciue u3ydyeHUs: 0Opa3oBaTe/bLHBIE PECYPCHI
paboTeI paboTsI
Atom. CocTaB aTOMHBIX s7ep. 1 bubmiorteka LJOK
XrMUYeckuii ssemeHT. V30Torbl https://m.edsoo.ru/59c112ee
CTpoeHue 3/IeKTPOHHBIX 000/104eK 1 bubmiorteka LJOK
aTOMOB, KBAaHTOBbIE UKC/Ia https://m.edsoo.ru/b4d9fffa
Knaccudukarys Xumuueckux 31eMeHTOB 1 Bbubmoteka LIOK
(s-, p-, d-, f-amemeHTHI) https://m.edsoo.ru/61294af9
Pacripesenenuve 3/1eKTPOHOB T10 1 bubmiorteka LIOK
aTOMHBIM OpOUTaIsIM https://m.edsoo.ru/f5f750fe
OneKTpoHHbIe KOH(MUTYPaLIMM aTOMOB
9H€M€§TOB B OCHO;II)JOAZI;I IliOS6y>K,Z[éHHOM 1 Bubmorexa LIOK
https://m.edsoo.ru/8149e846

COCTOSTHUM
OneKTpOHHbIe KOH(PUTypaL[ui UOHOB. 1 bubmioreka LJOK
ONeKTpOOTpULaTeTbHOCTD https://m.edsoo.ru/a0764b24
[Teprioueckuii 3aKOH U
[Teprogrueckasi cucTeMa XMMUUeCKHX 1 bubmioreka LJOK
snemenToB [l. 1. MeHpeneeBa, CBsi3b C https://m.edsoo0.ru/16957c01
COBpPEMEHHOU TeopHel CTPOeHUsI aTOMOB
3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
XUMUYECKHUX 3/IEMEHTOB U 00pa3yeMbIX 1 bubmoreka IIOK
VIMU TIPOCTBIX U CJIOXKHBIX Bel[eCTB I10 https://m.edsoo.ru/f8468927
rpymnraM 1 Tiepuozam
CucremaTH3alysi ¥ 0000IIeHe 3HaHUH 1 bubmoreka LJOK
0 Teme https://m.edsoo.ru/8fad2942
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Bupbl xumuueckou CBsi3u. MexaHU3Mbl
o0pa3oBaHUs KOBaJIeHTHOW CBSI3U.

bubmiorteka LJOK

10 BojopozaHasi cBsi3b. MexxmoJieKy/isipHble https://m.edsoo.ru/5a8072af
B3aUMO/IeNCTBUS
BaneHTHOCTB 1 Ba/leHTHbIe
1 BO3MOXXHOCTH aTrOMOB. CBS3b bubmmoreka IIOK
3/IeKTPOHHOM CTPYKTYPbI MOJIEKY/ C UX https://m.edsoo.ru/3d2ca093
reoMeTpUuecKUM CTPOEHUEM
12 [IpencraBieHusi 0 KOMIUIEKCHBIX bubmuoreka IIOK
COeJMHeHUSIX: COCTaB U HOMEeHK/IaTypa https://m.edsoo.ru/8c66b12a
Beirjectsa MoJieKyispHOTo U
13 HeMOJIeKYJ/IIPHOro cTpoeHus. TUumel bubmorteka LJOK
KPUCTa/VINYeCKUX pelleToK U CBOMCTBA https://m.edsoo.ru/e167635b
Bell|eCTB
[ToHsiTHE O AWCIIePCHBIX CUCTEMaX.
14 Hpe,qCTaBJIéqHI/Ie OpKOJIJIOI/I,E[HbIX Bubmmorexa LOK
https://m.edsoo.ru/da2c70e4
pacTBopax
WcTuHHbIe PaCTBOPBI: HACBIIEHHbIE U
15 HeHaCLILqupHLIe p[é)lCTBOpI/IMLECTL. Bubmorexa LOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannorunaparsl
CriocoObI BbIp@)KeHHsT KOHLIEHTPal[UH bubmioreka LJOK
16
pacTBOpPOB https://m.edsoo.ru/328e653a
PerieHue 3a71au € KCI0/1b30BaHUEM
17 MOHSTUM "MaccoBasi [j0/1s1 paCTBOPEHHOT O Bubmorexa LOK
oo B https://m.edsoo.ru/785e0ab4
BellecTBa', "Mo/gpHasi KOHL|eHTpaLus
18 Knaccudukariys 1 HOMeHK/aTypa bubmoreka IIOK
HeOpraHUYeCKHX BellleCTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3aiys U 060011eHe 3HaHUM bubmiorteka LJOK



https://m.edsoo.ru/5a8072af
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I10 TeMe

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

KoHTponbHasi paboTa 1o Temam
"Ctpoenue atoma. [leproguueckuii
3aKoH U [leproguueckas cucrema

bubmmoreka IIOK

20 XUMUYECKUX 37emeHToB [1. U. https://m.edsoo.ru/70a60aa4
MenpeneeBa", "CTpoeHue BelljecTsa.
Muoroo6pa3ue BelijecTB"
Krnaccudukaiiys XuMruuecKux peakiiyii B
HeOpraHUuYecKoM U OpraHu4ecKon
71 XVMHHU. 3aKOH COXPaHeHUs1 MacChl Bbubmoteka LIOK
BeIlleCTB; 3aKOH COXPaHeHUs U https://m.edsoo.ru/6335cdd2
TNIpeBpall{eHUs] SHePruU IIPYU XUMHUYeCKUX
peakLusax
9 TerioBble 3¢(eKTbl XUMUYECKUX Bbubmoteka LIOK
peakifuii. TepMoxumMmuueckKe ypaBHeHUs https://m.edsoo.ru/d1db86da
BblunicsieHus o ypaBHeHUsIM
23 XUMUUECKHX peaIZIl_)leI u Bubmmorexa LOK
https://m.edsoo.ru/87b13954
TePMOXUMUUECKUM ypaBHEHUSIM
CKOpOCTb XMMUYeCKO! peakLjuu, eé
24 3aBUCUMOCTh OT Pa3/IMYHbIX (PAKTOPOB.
Karanus n kaTanm3aTtopbl
25 ['omoreHHsbIe ¥ reTeporeHHble peakLjuy
ITpakTrueckasi pabota Ne 1 o Teme
26 "BinsiHve pa3nnuHbIX (PaKTOPOB Ha Bubmorexa LOK
o N https://m.edsoo.ru/1facaldl
CKOPOCTbh XMMHUYECKOW peakLu1
57 Ob6parumMble 1 HeOOpaTUMbIe PeaKIUH. Bbubmoteka LIOK
X¥MUYecKoe paBHOBecHe https://m.edsoo.ru/30952f9b
28 Ipaktuueckast pabora Ne 2 o Teme bubnuoreka LIOK
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"BausiHie pa3inyHbIX (aKTOPOB Ha
T0JIOJKeHre XUMHUUeCKOro paBHOBeCUs"

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

ODJIeKTPOMTHYeCKast VCCOL[UALISI.

Bbubmoteka LIOK

29 CusibHbIe U c/1abble 3/1eKTPOUTHI. https://m.edsoo.ru/5£766bdf
CreneHb JuccoLaLyu
NonHoe npousseznenune Boabl. Cpezia
30 BOJIHBIX pECTBOpO’qB. BO,Z[O];)qO,quIl:I;I ’ Bubuorexa LIOK
https://m.edsoo.ru/3966ca89
nokasatesb (pH) pactBopa
I'uaponus conmeni. Peakumu,
31 Hpg"EEKa}OH_{I/Ie B paCTB;Ipax Bubmmorexa LIOK
https://m.edsoo.ru/09d5a9bd
3/1eKTPOJIUTOB
[TpakTuueckast pabora Ne 3 1o Teme
32 "}I()I/IMquCKHe ;)eaKuHI/I B pacTBOpax Bubmorexa LIOK
.\ https://m.edsoo.ru/2e3daeb0
3/1eKTPOJIUTOB
OKHCIUTE/IbHO-BOCCTaHOBUTE/IbHBIE
33 peakiuu. BaxHele OKUCIUTEN U Bubmorexa [OK
https://m.edso0.ru/56226060
BOCCTaHOBUTE/H
34 MeTop, 3/1eKTPOHHOTO (3/1eKTOHHO- bubmoreka LJOK
MOHHOT0) OasaHca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIA3 PaCTBOPOB U PaCljiaBOB bubmoreka LJOK
BellleCTB https://m.edsoo.ru/93fb97d2
36 Perienvie 3a/1au pa3/iMuHbIX TUIIOB Bubmorexa LOK
https://m.edsoo.ru/5a859d16
37 Peluienue 3a/1au pa3/iMuHbIX TUIIOB Bubmorexa LOK
https://m.edsoo.ru/5afa265d
38 CucremaTH3alsi ¥ 0000IIeHe 3HaHUH bubmoreka IIOK
1o TeMe "XHMMHUUYECKHe peakuu'" https://m.edsoo.ru/c161eb85
39 KoHTponbHasi paboTa 1o Teme bubmiorteka LJOK
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"X#UMHUueckue peakuu"

https://m.edsoo.ru/a8a0a930

ITonokeHvie HeMeTalJIOB B
[Tepyoanueckoi cucTeMe XUMHUUECKUX

bubmmoreka IIOK

40 anemertos /I M. Mertzeneesa i https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHMSI UX aTOMOB.
dusryeckue CBOMCTBA HEMETa/JIOB
a1 AnnoTponusi HeMeTasIOB (Ha rpuMepe bubmuoreka LIOK
KHCI0POZAa, cepbl, pocdopa u yriepoza) https://m.edsoo.ru/ef92c91c
4 Bogopog;: nonyuenue, pusnyeckue u bubmorteka LIOK
XUMHYecKre cBorcTBa. ['uapuibl https://m.edsoo.ru/0aa8f613
I"ayoreHsl: HaxoXeHNe B TIPUPOJe,
43 Croco0bl nonyq:I:ilﬂ ¢H3HHI)GC§H'2 u Bubmorexa LIOK
L https://m.edsoo.ru/4e223795
XUMUUEeCKHe CBOMCTBA
lNanorenoBogoposl. BaxkHeiiime
44 KHCHOpOACO’;egM/:;LL{I/Ie CoeZIMHEeHUs Bubmorexa LIOK
https://m.edsoo.ru/6b3255e6
rajioreHoB
JlabopaTopHbIe ¥ TIPOMBIIIIJIEHHbIE
45 CIIOCOOBI TIOTyUeHHS Ta/lor €HOB. Bbubmoteka LIOK
[IpumeHeHue rajloreHoB U UX https://m.edsoo.ru/6971aca4
coeZIMHeHUM
ITpaktrueckast pabora Ne 4. PerieHue
46 9KPZZHEPI/IMEHT8J1II)>HI:IX 3ajjay 1o Teme Bubmmorexa LOK
https://m.edsoo.ru/8b26fecd
"["anorens!"
Kucopoa: nabopatopHsle 1
47 TIPOMBIIIIEHHBIE CITOCOOBI MOJTyUeHus, bubmoreka IIOK
¢busnyeckre U XMMUUeCKHe CBOMCTBA. https://m.edsoo.ru/c8abc36a
Os30H. [IpuMeHeHHe KUC/IOPOJa U 030Ha
48 OKcupl U TePOKCH/IbI bubmiorteka LJOK
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https://m.edsoo.ru/5¢8816a0

bubmiorteka LJOK

49 P
CITICHHE 33731 PA3MIAHBIX THHOB https://m.edsoo.ru/2b6d8b4b
Cepa: , 0
50 monysesmin, dwansecie n insecre Brbmorexa LIOK
i ’ https://m.edsoo.ru/46afael6
CBOMCTBa
bubmmoreka IIOK
51 C
€POBOAOPOA, CYIbPHAL! https://m.edsoo.ru/7c875999
Ku
y | e —
PEL P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
1 6ota Ne 5. P
53 35;{??;22?;113;1&1 ay nc? T:;IZI ) Bubmorexa LIOK
., P . :Z} https://m.edsoo.ru/0afb05e4
Cepa u eé coeHeHUs
A3oT: 6
54 nonysesmis, qwanecie  insecre Brbmiorera LIOK
Erq ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMMAK, HUTPUBI
Ku
o | m———
) https://m.edsoo.ru/e2965afe
KUCTIOTBI
56 [IprMeHeHue a30Ta U ero CoeiMHEHUH. bubmioreka LJOK
A3oTHbIe yrobpeHus https://m.edsoo.ru/129f5059
docdop: HaxoXKAeHHe B TIPUPO/IE,
£ croco0bl TIOTyUYeHust, GU3nUecKre 1 bubmoreka IIOK
XUMHUUecKre cBoicTBa. Pocuabl U https://m.edsoo.ru/9a6b43ec
bochun
cg Oxkcugsl hocdopa, pochopcogeprkaiiie bubmoreka IIOK

KUCn0Thl. ComM (pocopHOIt KUCTIOTEI

https://m.edsoo.ru/c7a2d429



https://m.edsoo.ru/5c8816a0
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https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
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[Tpumenenue docdopa 1 ero

bubmoreka IIOK

59 coeguHeHnH. PocdopHbie ya00peHus https://m.edsoo.ru/a218070a
ITpakTuueckast pabora Ne 6. PerieHue

60 3KI22HEPI/IMEHTaJII:3HbIX 3a/lau 110 TeMme Bubmorexa [OK

https://m.edsoo.ru/8175ac3f
"A30T 1 dochop U ux coerHeHUS"
Yrepoj: Hax0XAeHWe B TIPUPOJIE,

61 aJyIOTPOITHbIe MOAU(UKALIUY; bubmiorteka LJOK
¢busnyeckre U XMMUUECKHe CBOMCTBA, https://m.edsoo.ru/1eb19f9e
ripUMeHeHue
Okcu nepoaa(Il), okcu

62 yrnep'?),z}:;(l\g) AyF(OJI)I)HaH KfICJIOTa u eé Bubmorexa LIOK

’ https://m.edsoo.ru/dba58adf
com

63 Perrenne 3a7iau pa3inyHbIX THUTIOB Bubmmorexa LIOK

https://m.edso0.ru/6029b609
Kpemuuii: Haxox/jeHue B pUpo/e,
64 CIII)OCO6I:I nonyqz(}'?m q)mugefmfe u Bubmorexa [OK
o https://m.edsoo.ru/143558ab
XUMHUUeCKUe CBOMCTBa

65 Oxkcug kpemuHusi(IV), kpeMHueBast bubmoreka LIOK
KUC/I0Ta, CU/IUKAThI https://m.edsoo.ru/3170e7b1
IIpumeHeHne KpeMHHUS U €ro bubmoreka LJOK

66 coerHeHUU. CTEKJI0, ero rnoayvyeHue, https://m.edsoo.ru/393cdac0
BU/IbI CTEKJIa https://m.edsoo.ru/5823cefb

67 Perienuie 3a7a4 pa3iMyHbIX TUIIOB Bubmorexa LOK

https://m.edsoo.ru/b624£801

68 Cucremaru3anusi 1 000011IeHre 3HaHHH bubnuoreka LIOK
no Teme "HemeTtanabr" https://m.edsoo.ru/6e864db5

69 KoHTtposnbHast paboTa 1o Teme bubmoreka IIOK

"HemeTtanier"

https://m.edsoo.ru/d0484c76



https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
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https://m.edsoo.ru/d0484c76

AHanus pe3y/bTaTOB KOHTPO/IBHOM

bubmoreka IIOK

70 paboThl, KOPPEKI[Hs OLIHO0K https://m.edsoo.ru/2b7e9510
[Tonoxxenne metannos B [lepuoguueckoi
71 cucTeMe XUMUYeCKUX 3JIeMeHTOB. Bbubmoteka LIOK
Oco6eHHOCTH CTPOEHUS 3/IEKTPOHHBIX https://m.edso0.ru/9839c16¢
000/10UeK aTOMOB MeTaJJIOB
Ob1ume ¢r3nMyecKre CBOWCTBA MeTaJl/IOB.
72 HpI];IuMeH(gHI/Ie MEeTasjioB B ObITY U Bubmorexa [OK
https://m.edsoo.ru/51dac9d3
TeXHUKe
bubmiorteka LIOK
73 CritaBel MeTa/ioB. Koppo3us MeTanioB hittps://m.edsoo.ru/42b872e3
74 Peluenue 3a1au pa3/iMuHbIX THUIIOB Bubmorexa LIOK
https://m.edsoo.ru/e3de37b6
ONeKTPOXUMUUeCKUH HarpsbKeHun
75 METaJ]JIjOB. O61me Cl'IOlZ(I)%bI H(I))queHI/IH Bubmorexa LIOK
https://m.edsoo.ru/94eb377a
MeTaJl/IoB
OO11jast XapaKTepUCTUKa MeTasioB 1A-
rpynnbl [leproanueckoit cucTeMel
XUMHUUECKUX 3/1eMeHTOB. HaTpuii u bubnuoreka LIOK
76 .
Ka/Iui: MojiyyeHue, (prusnueckue 1 https://m.edsoo.ru/e12c26b3
XUMHUUeCKUe CBOMCTBa, IPUMeHeH1e
TPOCTHIX BEIIeCTB U UX COeIMHEeHUM
OO011jast XapakTepucThKa MeTasuioB ITA-
rpynnbl [TeproAnueckoi CUCTeMBI
77 XUMHUUECKUX 3/IeMeHTOB. Maruuii u bubnuoreka LIOK

KaJIbLIUM: oJTyueHue, hrsnyeckre 1
XUMHYeCKHe CBOMCTBA, MPUMeHeHUe
MPOCTHIX BeIeCTB U UX COeIMHEeHUMN

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



https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
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78 JKécTKoCTh BOJIBI M CITOCOOBI eé bubmoreka IIOK
yCTpaHeHUst https://m.edsoo.ru/c74bfae9
79 AnoMUHUM: TIONyYeHue, pusnueckue U Bbubmoteka LIOK
XUMUUEeCKHe CBOMCTBA, IPUMeHeHHe https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOMCTBa OKCUJa U
80 TUJIPOKCH/IAa aJIFOMUHUS, bubmiorteka LJOK
TUPOKCOKOMIT/IEKChI aTFOMUHMUS, UX https://m.edsoo.ru/5d12d318
NIpUMeHeHHe
81 Perrenue 3aziau pa3inuHbIX THUTIOB
ITpakTuueckast pabora Ne 7. PerieHue
82 BKPCHepI/IMEHTaJII::HbIX 3a/ja4 1o TeMe Bubmorexa LOK
https://m.edsoo.ru/27a4af43
"MeTasuibl I/1aBHBIX ITOArPyIII"
OO011iast xapaKTeprUCTHKa METaJIIOB
83 no6oyHeIx noArpymn (B-rpyrim) Bbubmoteka LIOK
[TeprioiyecKoit CUCTEMbI XUMUUECKUX https://m.edsoo.ru/610d7431
3/1eMEHTOB
dusryeckre U XMMUUeCKre CBOMCTBA
84 XpoMa M ero CoeJJMHeHuH, ux Bubmmorexa LIOK
https://m.edsoo.ru/9911bef3
NpUMeHeHre
BaxxHelilve coeMHeHUsI MapraHiia.
85 [Tepmanranat Ka?mﬂ ero P Bubmmorexa LOK
., https://m.edsoo.ru/039d69c8
OKHC/IUTeTbHbIe CBOMCTBA
dusnyeckre U XMMUUeCKHe CBOMCTBA
86 )Keqe3a U ero coeguHenui. [lonyuenve u Bubnworexa LIOK
https://m.edsoo.ru/1b7{8741
TpUMeHeHue CIJIaBOB JKeJie3a
87 du3nueckue U XMMUUeCKre CBOMCTBA bubmiorteka LJOK
MeJY U eé Coe[JMHeHUM, UX IPUMeHeHue https://m.edsoo.ru/2bc0f954
88 ®u3nueckre U XMMUUeCKre CBOMCTBA bubmoreka IIOK



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
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LIMHKa U ero CoeJUHeHUM, X
ripuMeHeHue. ['MpOKCOKOMII/IEKChI
LIMHKA

https://m.edsoo.ru/b1f2beal

[MTpakTrueckast pabota Ne 8. Perienue

89 9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe Bubmorexa [OK
https://m.edsoo.ru/a6e352ea
"MeTasbl MOGOYHBIX MOATPYII"
90 Perienvie 3a1au pas/iMuHbIX TUIIOB Bubnworexa LOK
https://m.edsoo.ru/a8b83d83
O06o0111eHMe U CUCTeMaTH3alHs
91 I/I3yl{e]::HOF0 Marepuasa 1o TueMe Bubmorexa LIOK
https://m.edsoo.ru/e91fe975
"Mertasuibl"
92 KoHTposibHast paboTa 1o Teme Bbubmoteka LIOK
"MeTanbt" https://m.edsoo.ru/83f63ea3
93 AHanus pe3ybTaTOB KOHTPOIbHOM Bbubmoteka LIOK
paboThI, KOPPEKIHS OIIHMO0K https://m.edsoo.ru/9ebff2fd
Posb xuiMum B obecrieueHUH
94 YCTOWUMBOI'O Pa3BUTHS YeJIOBeueCTBa. bubmoreka LIOK
[ToHsiTHE 0 HAYYHBIX MeTO/ax https://m.edsoo.ru/080fe1f0
WCC/Ie[J0OBaHUS BellleCTB
HayuHble NpUHLIMITBI OpraHU3aLuu
95 XWMHYeCKOI'0 [TPOU3BO/CTBaA. bubmoreka LIOK
ITpompbiiIeHHbIe CITOCOOBI MTOTyUeHUsT https://m.edsoo.ru/2e45a44f
Ba)KHEMIIIMX BellleCTB
96 XHMHUUeCKOe 3arpsi3HeHre OKpY Karollen bubmoreka IIOK
Cpefibl ¥ ero noc/ie[CTBUS https://m.edsoo.ru/9f11bf51
97 XuUMUSA Y 340POBbE Yei0BeKa. bubmiorteka LJOK
JlekapCcTBeHHbIe CpeJiCTBa https://m.edsoo.ru/a6552721
98 Xumus nuiy. Ponbs xumuu B Bbubmoteka LIOK



https://m.edsoo.ru/b1f2bea1
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obecrieueHUH TIUILEBOM Oe30TMaCHOCTH

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

Kocmetuueckue v nap@romMepHbie

bubmiorteka LJOK

9 cpeacTBa. briToBasi XuMus 1 https://m.edsoo.ru/da42d5a9
XWMUS B CTPOUTENbCTBe. BaxkHetliive
100 CTpOI/ITEJIbHEIe Y KOHCTPYKL[MOHHbIE 1 Bubmorexa LIOK
https://m.edsoo.ru/61e69003
MaTepuarbl
XWMUS B CEIbCKOM XO3SIMCTBE.
101 OpraHuueckue ¥ MUHepabHbIe 1 Bubmorexa LIOK
https://m.edsoo.ru/fd39587d
yaobpenust
102 Cucremaru3aius u 00001eHre 3HaHUH 1 bubmoreka IIOK
o TeMe https://m.edsoo.ru/db979¢70
OBLIEE KOJIMYECTBO YACOB I1O 100

I[TPOI'PAMME



https://m.edsoo.ru/1f7b5bd2
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ITPOBEPAEMBIE HA EI'D 110 XMW TPEBOBAHUA K PE3YJIbTATAM OCBOEHHUA
OCHOBHOW OBPA30BATEJILHOY 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 cucteMoi XMUMUUeCKUX 3HAHWM, KOTOpasi BK/IKOYaeT:

OCHOBOIIO/IArarIiue MOHATUSI (XUMUYEeCKUH 3/1IeMeHT, aTOM, W30TOMbI,
3/IeKTPOHHast 000/I0UKa aTtoma, §-, p-, d-371eKTPOHHbIe OpOUTaIM aTOMOB,
OCHOBHOe U BO30YXKJEHHOe COCTOSIHMe aToMa, WOH, MOJeKy/a,
BaJIeHTHOCTb, 3/1eKTPOOTPULIATEIbHOCTD, CTereHb OKUCJIeHUS],
XUMUYecKass CBsi3b (O- W T-CBSI3b, KpaTHble CBSI3U), T'MOpUIU3aIivis
aTOMHBIX opOuTaneid, KpUCTa/MuecKas peliéTka, MOJb, MOJSIpHast
Macca, MOJIApHbIE 00BEM, MoOJsIpHasi KOHIIEHTpALMsl, PaCTBOPKI
(UCTUHHBIE, [OUCTIEPCHBbIE CUCTEMbI), KPWUCTa/JIOTUAPATHI, YI/IepOAHbIN
ckeneT, (yHKUMOHa/MbHAsl TPyMMa, paAuKand, WU30Mepbl, CTPYKTypHas
11 dopmyna,  u3omepus  (CTpPYKTypHasi,  reomeTpuueckass  (Ljuc-,
. TPaHCHU30MepUsi), TOMOJIOTUUECKU psifi, TOMOJIOTH, YIJIeBOAOPO/bI,
KUCIOPOZ- U a30TCOojiepiKalljie COoeIMHeHUs], OMOOrMueckd aKTUBHBIE
BelriecTBa (yI/IeBO/bI, KUPbI, O€/IKK), MOHOMEp, TOJUMEpP, CTPYKTYPHOE
3BeHO, BBICOKOMOJIEKY/ISIpHbIE COeANHEeHUs], KPeKUHT, PUPOPMUHT, TUIIbI
XUMUUECKUX peaklui (OKUC/IUTeNbHO-BOCCTAHOBUTE/IbHbIE, 3K30- U
9H/I0TEPMUYECKHe, PeaklMid WUOHHOTO O0OMeHa, TOMO- U reTeporeHHbIe,
obpaTumbie U HeoOpaTHUMbIE), PAaCTBOP, 3/E€KTPOJIMTHI, HE3TEKTPOJIMUTHI,
3/1eKTPOJIMTUYECKasl JUCCOLMallysl, CTelleHb JUCCOLIMAl[iM, OKUCIUTEIb,
BOCCTAaHOBUTE/b,  3/E€KTPOJIM3, CKOPOCTb XUMHUYECKOW  peakLUH,

XHMMUYeCKOoe paBHOBeCHe)

TEOPDUM U 3aKOHbI (Teopuss XMMHUYECKOrO CTPOEHUs] OpraHMuYecKux
BellectB A.M. BytyiepoBa, Teopusi 3/71eKTPOJUTUYECKON [UCCOLIMALNY,
[Tepuopnuecknii 3akoH [1.V1. MeHpeneeBa, 3aKOH COXpaHeHMUsl MaccChl),
1.2 3aKOHOMEPHOCTH, CUMBOJIMUECKMI $3bIK XUMHHM, MHPOBO33peHUecKue
3HaHUf, JIe)Kallye B OCHOBEe TOHHMMaHUSl NPUUMHHOCTA YU CUCTEMHOCTH
XUMHUUYECKUX SIBJIEHUM, COBpDEMEHHble IIpe/iCTaB/leHUs] O CTPOEHUH

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

rnpeacTaB/IeHUA (0} MeXdaHHu3MdaXx XUMHUYECKHX peaKL[I/Iﬁ ,

1.3 TEPMOAVMHAMHWYECKUX u KHMHeTHYeCKHNX 3dKOHOMEPHOCTAX nux

MpOTE€KAHWA, O XUMHUYECKOM PABHOBECHUH, JUCTIEPCHBIX CUCTEeMaxX



1.4

CbaKTOJ'IOFI/I‘-IECKI/Ie cBeJeHuda O CBOI\/’ICTBaX, COCTaBe, TIIOJIYyYEeHHUH U
6e3omacHOM HCI10/1Ib30BAHWUH BAXKHEMIIIHX HeOpraHn4yeCKux u

OpraHMYecKHX BellecTB B ObITY U ITPAKTUUYECKOH /1esiTe/IbHOCTH uesioBeKa

1.5

2.1

o0Iye HayyHble TPUHIUITBI XMUMHUUECKOTO TPOU3BO/CTBA (Ha TpUMepe
MIPOM3BO/ICTBA CEPHOM KHUCJIOTHI, aMMHaKa, MeTaHOsa, IepepaboTKu
HepTH)

CdopMHUpPOBAaHHOCTb YMEHU BBISIB/STH:

XapakKTepHble NMPU3HAKW U B3aUMOCBSI3b U3yYeHHbIX MIOHATHMN, IPUMEHSTh
COOTBETCTBYIOIIIME TIOHSTUS TIPU ONMCAHWUM CTPOEHUS U CBOMCTB

HeOpraHUYeCKWX U OpraHu4eCcKUXx BellecTB U UX MpeBpaleHu

2.2

B3aMMOCBSI3b XMMUUECKUX 3HAaHWW C TIOHATHUSMU U Tpe[CTaBAeHUSIMU
JPYTUX TIpeJMETOB [ijisi O0siee 0CO3HAHHOTO TOHHMMAHHS U OObICHEHHUS

CYLIHOCTH MaTe€pHUaJIbHOI'0 €AMHCTBA MUPA

3.1

CdopmMUpOBaHHOCTb YMEHUS UCI0J/Ib30BaTh:

HavMEHOBaHUSI XUMMWUECKUX COeJUHEeHWH MEeXJyHapoJHOro COro3a
TeOpeTUUeCKOM U TPUKIaZHOW XWMWUW U TpUBUA/IbHble Ha3BaHUs
BellleCTB, OTHOCSIIMXCS K U3yueHHbIM KjacCcaM OpraHhYecKuX U

HeOpraHN4YeCKUXx COE,Z[I/IHEHI/Iﬁ

3.2

4.1

4.2

4.3

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

U CKeJIeTHBIX) (hOPMYJT OPraHUYeCKUX BeleCTB
CdopmMupoBaHHOCTb YMeHHs K/1acCUULMPOBATh:

HeOpraHW4YeCKre BeIeCTBA, CaMOCTOSITEIbHO BbIOMpAaTh OCHOBaHUS M
KPUTEPHH [I151 KJTaCCU(PUKAITN N3yUaeMbIX XUMUYECKUX 00BEKTOB
OpraHHuYecKyWe BeIleCTBa, CaMOCTOSITE/IbHO BBIOMPAaTh OCHOBaHUSI W
KPUTEpPHUH [/ KIacCU(PUKAI[UM M3ydaeMbIX XMMUYeCKHUX 00beKTOB
M0 pas/MuHbIM TIpHM3HaKaMm (UMC/ly M COCTaBy pearvpyroluX BeLlecTB,
TeryioBOMy  3(@deKTy peakiuM, W3MEHEHUIO CTeleHel OKUC/IeHUs

3/IEMEHTOB, 00pPaTUMOCTH PeakIvH, YUaCTHIO KaTaru3aTopa)

CdopMHpPOBaHHOCTb YMEHMsSI XapaKTepu30BaTb 3/1eKTPOHHOE CTpPOeHHe
aTOMOB (B OCHOBHOM U BO30YX/[EHHOM COCTOSIHUM) ¥ MIOHOB XUMUYeCKHX
sneMeHTOB 1 — 4 nepuogos [lepuoguuecko cucrems! [J.1. Menpeneesa
M UX BaJleHTHble BO3MOXXHOCTH, WCIIO/Nb3ysl TMOHATUS S, p-, d-

3JIEKTPOHHbIE Op6I/ITaJII/I, SHepreTuyeCKre ypoBHU

C(i)OpMI/IPOBaHHOCTB YMeHUHsA 00BACHATD 3dKOHOMEPHOCTU H3MEHEeHUs
CBOMCTB XMMMUYECKUX 3J€MEHTOB U O6p83y€MbIX MU COE,E[I/IHEHI/Iﬁ 110

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 OaslaHca 3TUX peakLuit

7.2

7.3

8.1

8.2

10

yPaBHEHUs peakLUi pa3/IMuHbIX TUIIOB; T[IO/HbIE M COKpallEéHHbIE
ypaBHeHUsI peaKL[iii MIOHHOTO0 0OMeHa, YUMThIBasl YCJIOBUS, TIPH KOTOPBIX

3TH peakl[uy UAYT A0 KOHIla

peakI[uii THUApPO/IN3a, peakiuii KoMIUIeKcooOpa3oBaHUs (Ha IpuUMepe

T'U/IPOKCOKOMIL/IEKCOB LIUHKA U aTFOMUHUSA)
CdopmMHpOBaHHOCTb YMEHUsI MOATBEPXKJATh:

Ha KOHKDETHbIX [IpUMepax XapaKTep 3aBUCUMOCTH peakLMOHHOU
CHOCOOHOCTH  OpPraHWYeCKUX COeJUHEHWH OT KpaTHOCTU U THIIA
KOBAJIEHTHOM CB$I3U (O- M TI-CBSI3U), B3aUMHOT'O BJ/IMSIHUSI aTOMOB W TPYIII
aTOMOB B MOJIeKyJ/laX, a TakKKe OT 0COOeHHOCTel peany3aldy Pa3IuyHbIX

MeXaHU3MOB MPOTeKaHUsI peakLii

XapakTepHble XMMHYECKHMe CBOMCTBA BeLIeCTB COOTBETCTBYHOIIUMU

9KCIepUMeHTaMH U 3alUCSIMU YPaBHEHUM XMMUUEeCKUX peakLvii

CdopmMHpOBaHHOCTb yMEHMSI XapaKTepu30BaTb COCTaB U BaKHeMUIlWe
CBOMCTBa BeIIeCTB, TIPUHAJJIEXKAIMX K OIpe/e/IéHHbIM KaaccaM |
rpynmnaM coefiiHeHUi (TIPOCThie BeIlecTBa, OKCUbI, TUPOKCU/IbI, COJHU;
YTJIEBOOPO/IbI, TIPOCThIE 3PUPHI, CITUPTHI, (EHOJbI, albJeru/ibl, KeTOHBI,
KapOOHOBbIe KHUCJIOTHI, CJIOKHBIE 3(GUDBI, >KUAPBI, YI/I€BOAbI, AMUHBI,
AMHHOKUCJIOTHI, OeJTKN)

CchopMUPOBaHHOCTh YMEHHsI TPOBOAUTH PACUYETHI M0 XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XHMHUYECKHUX peakldid C HCIOIb30BaHUEM

(1)I/I3I/IT—IECKI/IX BeJ/IMYHH:

10.1

10.2
10.3
10.4
10.5

11

Macchl (00bEMa, KOJMUECTBA BeIeCTBa) MPOJYKTa peaklUH, eclid OJIHO
13 UCXOJHBIX BEIeCTB /JaHO B BU/Ie PAaCTBOPA C OTpeZe/éHHONW MacCOBOM

Jl0Jie paCTBOPEHHOTO BeIleCTBa WK JJaHO B U30bITKe (MMeeT MpUMecH)
MacCOBOU ni 00 BEMHOM [10/H, BBIXO/]a MPOJYKTA PeaKLuu

TEeTI0BOT0 3 deKTa peakiiuii

00BEMHBIX OTHOIIIEHHH ra30B

10 HaXO0’KJeHUI0 XMMHUUYeCKou (popmy bl BelljecTBa

Bnagenue cucremMol 3HaHMM O MeTOJax HAay4yHOrO TO3HAHUS SIBJIEHUU
TIPUPO/IbI, UCTIOb3yeMbIX B €CTeCTBEHHbIX HayKaX U YyMeHUe TIPUMEHSTb

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



OOBSICHEHUSI XUMWUYECKUX SIBJIeHUH, HWMEKIUX MeCTO B TIPUPO/E,

HpaKTquCKOﬁ AedaTe/IbHOCTH Ue/IOBeKa U B HOBCEAHEBHOﬁ JKU3HHU

12

CchopMHpOBaHHOCTL YMEeHUsSI TIPUMEHSTh (WCI0/Ib30BaTh) 3HAHUS O
COCTaBe U CBOMCTBAaX BeIEeCTB /Jisi JKCIepUMeHTabHOM TMPOBEepKU
TUTIOTe3 OTHOCUTENbHO 3aKOHOMEPHOCTeM TIpOTeKaHWs XWUMUYeCKHX
peakiuii W TIPOrHO3UPOBaHUSI BO3MOXKHOCTEM WX OCYILeCTB/IeHUS;
CHCTEMHbIe XWMUYECKWe 3HAHUS /11 OOBSICHEHUS M TPOTHO3MPOBAHMS
SIB/IEHUM, WMEIOIIMX eCTeCTBeHHOHAyUHYI0 TPUPOAY; [AJsl TIPUHSATUS

rPaMOTHBIX pellieHHH 1MPobJieM B CUTYalUsIX, CBSI3aHHBIX C XUMUel

13

14

15

CdopmMHpPOBaHHOCTb YMEHUS TJIAHUPOBaThb W TPOBOAUTH XUMUUECKWM
3KCIepUMeHT (To/lyueHue W H3ydyeHHe CBONCTB HEOpraHUuecKux u
OpraHuMYecKHMxX BeIlecTB, KaueCTBeHHble peakKLWu YI/IeBOJ0PO/IOB
pa3/IMYHbIX K/IaCCOB U KUC/IOPOJCO/eprKall[iX OpPraHUuecKuX BeleCTB,
pelilieHue 3KCIepUMeHTaTbHbIX 3aja4 1o pacro3HaBaHUIO
HEOpPraHWYeCKWX W OpPraHWYeCKUX BeIllecTB) C COOMO/eHHeM TIpaBUII
OesormacHoro  obpaimjeHuss C  BelleCTBAMM U J1abOpaTOPHBIM
obopyzoBaHueM; (OPMYJHUPOBATh L|eJIU UCC/IeJOBaHUSI; TPeCTaB/ISTh B
pa3nUuHON (QopMme pe3y/nbTaThbl SKCMEPUMEHTa, aHalu3upoBaTh U

OLIEHMBATb UX JOCTOBEPHOCTDb

CchopMHPOBaHHOCTb YMEHUsI OCYIIECTB/IATh LeIeHarpaBieHHbIA TTOUCK
XUMUYeCKoW MHGOPMALUK B Pa3/IMUHbIX UCTOYHMKAX (HayuHas U yueOHO-
HayyHasl IuTepaTypa, Cpe/icTBa MacCOBOM MHGoOpMaIuy, ceTh VIHTepHeT U
JIpyTve), KpUTHUeCKd aHa/JM3UpOBaTh XUMUUYECKY0 HH(OpMAIHio,
riepepabaThiBaTh €€ W WCIIO/H30BaTh B COOTBETCTBUM C TOCTaB/IEHHOM

yueOHO¥ 3ajaueit

CdopMHpOBaHHOCTL ~ yMEHUs MPOTHO3UPOBATh, aHAAM3UPOBaTb U
oLleHMBaTh MH(OpPMALMI0 C TIO3ULMM SKOJIOTMUecKoil 6e3omacHOCTH
MOC/eACTBUIM OBITOBOM M TPOM3BO/JCTBEHHOM [eATe/IbHOCTU YesloBeKa,
CBSI3aHHOW C TiepepabOTKOM BelecTB; C(HOPMHPOBAHHOCTb YMEHHM
0CO3HaBaTh OMACHOCTb BO3/IEMCTBUS Ha JKUBbIe OPraHM3MbI OMpeZe/IEHHbIX
BellleCTB, TIOHMMasi CMBIC/T TIOKa3aTessi Tpefie/ibHON  JIOMyCTUMOM
KOHLIEHTpALlMM, W TIOSICHATh Ha TIpUMepax CIrocoObl yMeHbLIeHUs U

NpeZlOTBpaLL{eHHs] UX BPeHOr0 BO3/|eliCTBUS Ha OpPraHM3M yesioBeKa



I[TEPEYEHDb 3JTIEMEHTOB COAEPXAHUSA, [IPOBEPAEMBIX HA EI'D I[10 XUMHNHU

Kog

1.1

1.2

1.3

1.4

[TpoBepsieMbIii 371eEMEHT COZepPyKaHUs

TGOPETI/I‘-IECKI/IE OCHOBBI XUMHH

Crtpoenue BellectBa. CoBpeMeHHasi MOZie/ib CTpPOeHUs] aToMa. PacripezeneHue
3/IeKTPOHOB TI0 JHEepreTUYecKMM ypoBHSAM. Kraccudukaiuss XuUMHUUeCKUX
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

Ilepuogvueckas cucrtemMa XUMUUeCKUX 3sieMeHToB .M. MeHgeneesa.
@usnueckuit cmbicn Ileproanueckoro 3akoHa [1.M1. Menpeneesa. [IpuuvHbl 1
3aKOHOMEPHOCTH HW3MeHeHHsI CBOMCTB 3/eMEHTOB U UX COeJUHEHUM 10
nepyvojaM M TrpymnaM. 3aKOHOMEPHOCTHM B HW3MEHEHMM CBOWCTB IPOCTBIX

Bell[eCTB, BOJOPO/HBIX COeJUHEHUM, BbICIINX OKCU/IOB U TUAPOKCU/IOB
BaneHTHOCTB. DJIeKTPOOTPULIATENbHOCTh. CTereHb OKUC/IeHUS

Bubl xvMuyeckol CBs3M (KOBaJieHTHasi, MOHHasi, MeTaslyinueckasi, BOJOpPO/Has1)
1 MexaHU3Mbl eé 00pa3oBaHMst. Me>KMOJIeKY/ISIpHbIE B3aUMO/IelCTBUS. BelijecTBa
MOJIEKY/IIPHOTO YW HEMOJIEKYJ/IIPHOTO CTpOeHUsl. TWMbl KPUCTA/LTUUECKUX

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

1.5

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

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

1.6

CKOpOCTb peakiuu, eé 3aBUCUMOCTb OT Pa3/InyHbIX (PaKTOPOB

1.7

1.8

1.9

TenioBble 3¢ ekThl XUMUUECKHX peaklyid. TepMoxyvMuueckue ypaBHEHUsI
OO6patuMble peakiyyd. XuUMHYecKoe paBHOBecue. PDakTOphl, BIUSIOIIME Ha
COCTOsIHHMe XUMUYeCcKoro pasHoBecus. [Ipyunnun Jle Ilartenbe
Onekrponutryeckass auccourarus. CunbHble U cyabble 3eKkTposuThl. Cpesa

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

JMccolyanyu. Peakiiuu MOHHOTO 0OMeHa

1.10

I'upponu3 coneil. loHHOe npou3BesieHWe BoAbl. Bomopo/jHblii niokaszaTens (pH)

pacTBopa

1.11

Crioco0bl BBIpD@XEeHUS] KOHIIEHTPAIuK PaCTBOPOB: MacCOBast J0/Isi PACTBOPEHHOTO
BeIlleCTBA, MOJISIpHAsi  KOHI[eHTpalys. HackllljeHHble UM HEeHACBIeHHbIE

pacTBOpkI, pacTBOPUMOCTb. Kpucrannioruaparsl

1.12

1.13

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

pa3HbIM 3HaueHreM pH. MeTozp! 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

XYWMHUUeCKHe CBOMCTBA Ba)KHEMIIMX MeTa/IOB (HATpUM, Ka/lhid, KasbLuH,
MarHvi, ajlOMHHHMM, I[UHK, XPOM, >Kejie30, Melb) U UX coequHeHWM. O6Ime
CTI0COOBI TIOSTyUeHUST METAJITIOB

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

['eHeTnYeckKasi CBSI3b HeOPraHWUUeCKUX BellleCTB, TPUHAZJIeKall[uX K pa3/IMUHbIM

K/1acCaM

###HPar#H##1 neHTMdMKALMS HeOpraHUYeCKUX coeinHeHn. KauecTBeHHbIe

peaKLIM1 Ha HeOpraHW4YeCKre BeleCTBa U MOHbI

OCHOBBI OpraHMYeCcKOW XUMHUU

3.1

OcHOBHbIE TIONIOXKEHUSI TEOPUM XUMHUYECKOr0 CTPOEHUs] OpraHUuecKHx
coeguHeHnii A.M. BytnepoBa. Yr/epoiHblii CKeleT OpraHM4ecKod MOJIeKYIIbI.
KpaTHOCTb XMMHWUECKOW CBSI3U. S- W P-CBSI3U. Sp3-, Sp2-, Sp-TUOpUAnU3aIvu
opbuTasneli aTOMOB yrieposia. 3aBUCUMOCTh CBOMCTB BEIeCTB OT XMMHUYECKOTO

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

3.2

[Mousatue o  ¢yHKUMOHaMbHOM  rpynme.  OpueHTalMOHHbIe 3¢ (eKThI

3aMeCcTUTes el

3.3

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

BaKHEMIIMX Mpe/iCTaBUTe el K1acCOB OPraHUYeCcKrX BelleCTB

3.4

3.5

CBOOO/HOpaZMKA/TBHBIA W WOHHBIA ~MeXaHW3Mbl peakuud. [loHsTHEe O

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

AnkaHbl. XMHUYeCKHe CBOWCTBA aJKaHOB: rajJlOreHUpOBaHue, [leruipupoBaHue,
TepMUYEeCKOe pas3/io’KeHWe, KPEeKWHI, Hu30Mepu3auus, ropenue. I[lomyuyeHue
ankaHoB. llukioankanel. Cnenuduka CBOWCTB LMK/I0AJKAHOB C MaJjbIM

pa3MepoM LUKJIA. PeaKI_[I/II/I MprucoeMHeHNsA U paiMKda/IbHOI'O 3dMeIeHNs

3.6

3.7

AnkeHbl. XMMUYeCKUe CBOMCTBA: peakLMW MPUCOeMHEeHus1 (rajloreHrupoBaHue,
r'U/pupoBaHue, T'M/porajoreHUpoBaHue, TUjpaTalysi), TOPeHUsi, OKHUC/IeHUsl U
nommMepu3aiyi. [IpoMbinuieHHble ¥ slabopaToOpHBIE  COCOOBI  TIOMyuUeHHst

d/IKEHOB

Ankasvenbl. XYMMHUUeCKHe CBOMCTBA ajKaJUueHOB: PpeakLUu [pUCOeJuHEeHUs
(ruapvpoBaHMe, rajoreHUpoBaHue), TOpeHWs W noaumepusatuu. [lomyueHue

anKaZiueHoB



3.8

3.9

3.10

AnkuHbl. XMMHAYeCKHe CBOMCTBA: peakLMy MpUCOeJuHeHHUs (rajoreHrpoBaHue,
TUJpPUPOBaHUe, TUZApATalys, THAPOTrajJoreHUpOBaHue) Kak Criocob TMosTydeHust
M0JIMMEPOB U [IPYTHX TOJe3HbIX MPOAYKTOB. Peakiuu 3amerieHus. ['opeHue
arleTu/IeHa KaKk MICTOUHMK BBICOKOTeMIIepaTypHOI'O IJIaMeHU /ISl CBapKU U pe3KU

MeTansioB. [IpuMeHeHue aljeTrieHa

Apenbl. XuUMHYeCcKWe CBOHCTBa OeH3osia: peakiuM  3/1eKTPOGUILHOTO
3aMelleHusi, TpUCcoeWHeHus1 (TUApUpPOBaHUe, TrajoreHHpoBaHUe). Peakiius
roperrs. OcoOeHHOCTH XUMUYeCKHUX CBOWCTB Tosyona. IlomyueHune OeH3oia.
OcobeHHOCTH XUMHUECKHWX CBOWCTB cTHposia. [losmmepu3saiiusi CTHpOJa.

Crioco6bI rosiyueHUst ¥ IpUMeHeHre apOMaTHUeCKUX YIIeBOJ0PO/I0B

Cnuptel. [lpesenbHble  OAHOATOMHbIE CIUPTHI. XUMUYeCKue CBOMCTBa:
B3aUMOZIEHICTBME C HaTpUeM KakK Crocod  yCTaHOB/EHWS  Halduus
TMJPOKCOTPYIIII, C  TajJOreHOBO/IOPOJAMU  KaK  Crocod  TosyueHust
pacTBopuTesieli, BHyTPU- U Me>XMOJIEKY/IsIpHast JerupaTalius. Peakijusi ropeHus.
[TosmyueHre 9TaHOMA: peakUusi OpOXKEHUS TJIFOKO3bl, THUApaTalds I3THJIeHa.
OTUIeHTIMKOb U TVIMLEpUH KakK TpeJCTaBUTe/NU Tpefe/bHbIX MHOT0aTOMHBIX

CITUPTOB

3.11

@eHon. Xumuueckue CBoicTBa (eHosa (peakLuu C HaTpUeM, THUAPOKCHUIOM

Hatpusi, 6pomom). [Tosryuenure deHosa

3.12

Anbpernabl. X¥MUUeCKHe CBOWCTBA TpeZe/ibHbIX ajbJeru/ioB: TUAPHUPOBaHUE;
KaueCTBeHHbIE peakl[MM Ha KapOOHW/BbHYIO Tpymmy (peakiusi «cepeOpsHOro
3epKana», B3aumogeiicteue c ruapokcuaom Meau (II). TTomyyeHue rpepenbHBIX
anbJeruioB: OKUCJIeHWe CIIMPTOB, THApaTalys aleTu/leHa. ALIeTOH Kak

npeacraBrTe/Ib KETOHOB. OcobeHHOCTH peaKlIM OKUC/IEHUS dlleTOHA

3.13

3.14

KapboHOBbIe KHC/IOTBI. XMMHUUYECKHE CBOWCTBA TIPeZie/bHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUC/IOT. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB MypPaBbUHON KHUC/IOTHI.
[TosmyueHre Tipeie/TbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHC/IeHUE
a/IKaHOB, aJKeHOB, MEPBUUHBIX CIIUPTOB, alb/JerW/0B. Boiciive rnpejenbHble U

Herpeae/bHbIe Kap60HOBbIe KHCJ/IOThI

Cnoxsble 3pupbl U Kupbl. CriocoObl TOMy4YeHUsI CJIOXKHBIX — 3(QUPOB.
Ob6patuMoCTh peakiuu STepudukalivd. [IpriMeHeHHe C/IOKHBIX 3(GHUPOB B
MUILEeBOM M Tap(OMepHON NPOMBILIIEHHOCTH. JKUpbI Kak C0XKHbIE 3(UPbI
IJIMLIEpUHA W BBICIIMX KapOOHOBBIX KHUCJIOT. XMMHUYECKHe CBOMCTBA >XKUPOB:
T'UpUpOBaHue, OKucieHue. [Mponv3, WM OMblIeHUe, >KUPOB Kak Criocob
TIPOMBIIIJIEHHOTO TIOJy4YeHUsi Cojied BBICIIMX KapOOHOBBIX KUCIOT. MbUId Kak

COJIX BBICIINX Kap6OHOBbIX KHUC/I0T

3.15

XuUMHYeCKHe CBOMCTBA TI/IIHOKO3BI: peakliin C y4daCTheM CIKMPTOBBIX U

a/b/IeTUAHOM TPYI ¥ MOJIOUHOKHC/Ioe OpokeHue. [IpumeHeHMe TJIFOKO3bI, eé



3.16

3HaueHue B JKU3HeJesTeIbHOCTU opraHu3Ma. [Jucaxapuzibl: caxapo3a, MajbTo3a.
BoccranaBpnvBawile ¥ HeBOCCTaHaB/IMBAWOIIMe [gucaxapuzibl. ['maponus
nucaxapuzioB. Tlonvcaxapupl: Kpaxmas, rydkoreH. CTpoeHHe MaKpOMOJIEKYIT
KpaxMasia, TIJIMKOTeHa U LeJuTtoo3bl. ®du3nueckre CBOWCTBAa KpaxMmaia u
1[e/UTF0JI03bl.  XUMUUeCKWe CBOWMCTBA KpaxMmasa: THApOJM3, KaueCTBeHHas
peakiusi C UofioM. XUMHUeCKUe CBOWMCTBA LIe/UTHOJIO3bI: TU/IPOJIU3, T0/yueHue
3¢upoB 1e/0no3bl. [loHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

al|eTaTHBIN 111E/TK)

AMuHBI. AMUHBI KaK OpraHAuYecKre OCHOBaHHS: peakLUW C BOJOW, KMC/IOTaMU,
peakiusi ropeHus. AHWIMH KakK TMpeJCTaBUTe/b apoOMaTUYeCKUX aMUHOB.
XUMHUeCKHWe CBOMCTBA aHWIMHA: B3aUMOJIEHCTBUE C KUCJIOTaMH, OpPOMHOM
BOJOW, oOkucieHue. [lonyueHne aMHMHOB aJKWIMpPOBaHMEM aMMUakKa U

BOCCTaHOBJ/IEHMEM HUTPOIIPOMU3BOJHLIX YIJIEBOAOPO0OB

3.17

AMUHOKUCIOTBI U Oenku. AMMHOKHC/IOTHI Kak am@oTepHble OpraHU4YecKue
coepuHeHusi. OCHOBHble AMHWHOKHCJIOTHI, oOpasyroique Oenku. XuUMUUecKye
CBOMCTBa OE/IKOB: TMPOJIN3, JeHaTypalys, KaueCcTBeHHble (LIBeTHbIE) peakIuy

Ha besiku

3.18

3.19

3.20

4.1

CTpoeHre U CTpPyKTypa IIOJMMEPOB. 3aBHCHMMOCTb CBOMCTB IIO/IMMEPOB OT
cTpoeHUsi MoJieKy/l. OCHOBHBIE CITOCOOBI TO/TyYeHHs] BBLICOKOMOJIEKYJISPHBIX
COe[IMHEHUI: peakLUM MOJMMepU3aliyd U TNOAUKOHJeHcauuu. Knaccupukanms

BOJIOKOH

NpenTtudukaiys opraHiueckux coeiiHeHnH. PellieHre sKcrieprMeHTalbHbIX

3a/la4 Ha pacrio3HaBaHHe OpraHuYeCKuX BellecTB
I'eHeTuyeckasi CBSI3b MeXKy KJaCCaMM OpraHUYeCKUX COeJMHEeHU
XUMHUA U )KU3HDb

Xumusi B TIOBCeZIHeBHOM >kv3HU. [IpaBuna Oe3omacHodl paboTbl C efKHUMH,

roOprOYMMHU U TOKCUYHBIMH BellleCTBaMH, CpeCTBAMUA OBITOBOM XUMUU

4.2

4.3

XuMmus ¥ 340poBbe. XUMUS B MeJULIMHE. XUMHUS U CeNbCKOe X034KiCTBO. XUMUS B
MPOMBILIEHHOCTH. XUMUS M SHepreTUKa: MPUPOJHbIM U TOIMYTHBIM 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, (Hopbl U (PayHbl OT
XUMHUUECKOTO 3arpsi3HeHus. [Ipob6siemMa OTXOJOB U TOOOYHBIX TPOJYKTOB.

AJ'II)TepHaTI/IBHI)Ie HNCTOYHHKU SHEePrun

4.4

OGU_[I/IE MnpeacTaB/I€eHd O IIPOMBILIJIEHHBIX criocobax nojayueHusd XUMHUYECKHX

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



IBe€THad MeTa/luTyprus. CrekJio 4 CU/IMKAaTHasA TMPOMBIIIIEHHOCTD.

[IpombiunenHas  opranuuveckass xumusg. CbIpp€ 1 OpraHu4ecKkou

MPOMBILLIJIEHHOCTH
5 Turel pacuéTHBIX 3a/1a4
£ 1 PacuéTel Macchl BelljecTBa Wi 00bEMa ra30B 110 U3BeCTHOMY KOJIUUeCTBY
' BellleCcTBa, Macce Wiv 00bEMY OZJHOTO U3 YUaCTBYIOIIMX B Peaklvy BelleCTB
5.2 PacuéThl TeryioBoro 3ddekra peakijuu
5.3 PacuéTbl 00bEMHBIX OTHOIIIEHHH Ta30B MPH XUMUUYECKUX PeaKLUsX
£ 4 PacuéTel Macchl (00bEMa, KOJTMUECTBA BelljeCTBa) MPOJYKTOB peaki[|uu, ecyii
' O/THO U3 BEIIeCTB /]JaHO B U30bITKe (MMeeT PUMECH)
ce PacuéTel MaccoBoOM UM 00BEMHOM JIO/M BbIXO/Ia MPOYKTa PeakLiy OT
' TeopeTHYeCKU BO3MOKHOT'O
PacuéTel Macchl (00BEMa, KOJTMYECTBA BelljeCTBa) MPOYKTa PeakLiu, eCIU 0JJHO
5.6 13 BelLeCTB /IaHO B BU/Ie PacTBOpa C ONpeZie/IeHHON MacCOBOW Jj0J1er
PacTBOPEHHOTO Bell[eCTBa
£ 7 PacyéThI C UCI0/Ib30BaHeM TIOHSTUN «MacCOBasi AOsSI», «MOJISIpHast
' KOHIIEHTPAL[Us», «PACTBOPUMOCTh»
HaxoxxzeHne MosieKyasipHOU (hopMyJ/ibl OpraHu4ecKoro BelecTBa 1o ero
5.8 MJIOTHOCTU ¥ MacCOBBIM JI0JISIM 37IEMEHTOB, BXOZSIIUX B €r0 COCTaB, WU M0

MPOAYKTaM CrOpaHUst




YUYEBHO-METOINYECKOE OBECITEYHEHVE OFPA3OBATEJIBHOI'O ITPOITECCA
OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI [IJIA YYEHUKA

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

AxinmoHepHoe o61riecTBo «M3marenbcTBo «IIpocBerieHye»

METOANYECKUE MATEPUAJIBI VT YUUTEJIA

https://myschool.edu.ru/

[MUPPOBBIE OFPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/






