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INIOACHUTEJ/IbBHASA 3AITMCKA

Pabouass mporpaMma 10 XWUMHM Ha YypPOBHe CcpefHero o0mero o6pa3oBaHUS
pa3paboraHa Ha ocHoBe PeziepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccutickoii ~ ®Pepepauyn», TpeOOBaHWM K pe3y/ibTaTaM  OCBOeHUS  dezepasbHON
obOpa3oBaTte/ibHOM TIporpaMMbl cpefiHero obirero obpa3oBanusa(P@OIT COO), mpecTaBIeHHbIX
B ®efiepaslbHOM TOCYZApCTBEHHOM oOpa3oBarenbHOM ctaHzapTe COO, c yuétom KoHienmumu
Tipero/ilaBaHusi yuebHoro mpesiMeTta «XuUMUsi» B 00pa3oBaTe/IbHbIX OpraHu3alusix Poccuiickoit
depepaLun, peaaM3yIOMIMX OCHOBHBIE 00pa30BaTe/IbHbIE TIPOrPaMMBbI, 1 OCHOBHBIX TTOJIOKEHUH
«CTparerun pa3BuTus BocrutaHus B Pocculickoii ®Penepaumu Ha mepuof go 2025 ropa»
(Pacniopsokenne IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XumMHsi Ha ypOBHe YriyOAEHHOTO HW3yueHWsl 3aHHMMaeT Ba)KHOe MeCTO B CHUCTeMe
eCTeCTBeHHO-HAayyHOro obOpa3oBanus yuammxcs 10-11 kmaccoB. M3yueHue rmipeamera,
peaiuzyemMoe B yciaoBusx guddepeHIIMPOBaHHOrO, TMPOPUILHOTO 0O0yueHHsi, TIPU3BAHO
obecrieunTh 001]e00pa30BaTe/IbHYI0 U OOIIEKY/IbTYPHYIO TIOATOTOBKY BBIMYCKHUKOB IIIKOJIBI,
HeoOXOIUMYIO /ISl afianTalii UX K OBICTPO MEHSIIOLIUMCS YCIOBUSIM KM3HM B COLIUyMe, a
TaKKe /sl TIPOJO/DKeHUsi oOyueHHsI B OpraHu3alysix MpogeccHoHasbHOTO 00pa3oBaHus, B
KOTODBIX XUMHUS SIB/ISIETCSI OAHOM 13 MIPUOPUTETHBIX AUCLIUTITHH.

B mporpammMe 1o XWMHM Ha3HaueHHe TipefMeTa «XWMHS» TIO/IydaeT TOAPOOHYIO
VHTepIpeTaliMil0 B COOTBETCTBUM C OCHOBOIOJarawimyMu mnonoxenuamu Oroc COO o
B3aMMOOOYC/IOB/IEHHOCTH Tiefield, Cofiep’KaHusl, pe3y/IbTaToB 00yueHus ¥ TpeOOBaHUI K YPOBHIO
MO/ITOTOBKW BBIMYCKHUKOB. CBH/IeTeNIbCTBOM TOMY SIB/SIFOTCSL C/Ie[yHOIIMe BbINOJIHSEMbIe
MIPOrpaMMoii 10 XMMUHU (YHKLIUK:

* yHbOpMaLlMOHHO-MeTO/[uUecKasi,  peanu3alysi  KOTOpOM  obecrieurBaeT  TOy4yeHHe
TIpe/ICTaB/IeHNsI O LeJisiX, COZlepKaHuM, 00leld cTpaTteruv 00y4eHHs], BOCTIUTAHUS U Pa3BUTHS
o0yuarouXxcst Cpe/icCTBAMH TpeiMeTa, M3yuaeMoro B paMKax KOHKPETHOTO MpoGuis;

® OpraHv3alMOHHO-IUIAaHUPYHOIas, KOTopas IIpeJycMaTpuBaeT oOIpe/ie/ieHre: TPUHLUIIOB
CTPYKTYPHPOBaHUsI U TI0C/Ie[J0BaTeIbHOCTH HM3yueHusi yueGHOro Marepuana, KOJMM4eCTBeHHBIX U
KauyeCTBEHHbIX €ro XapaKTepUCTHK; MOJXO/A0B K (DOPMUPOBAHUIO COJep>KaTelbHOM OCHOBbI
KOHTPOJISI U OLIeHKU 00pa3oBaTesbHBIX [JOCTHXKeHHN O00ydJarluxcs B paMKax MTOTOBOMN
aTTecTalyy B JOpMe eIMHOrO rOCYJapCTBEHHOI 0 3K3aMeHa 10 XUMHH.

[Tporpamma Asist yriiy08HHOTO M3yUeHUs] XUMUU:
® yCTaHaB/MBaeT WHBAPMAHTHOe TIpeJIMETHOe COZiep)KaHue, 00si3aTeslbHOe /s W3y4YeHHs B
paMKax OTZenbHbIX MpoQuIel, npeycMaTpyBaeT pacrpezie/ieHue U CTPYKTypPUPOBaHUE ero Io
KJlaccaM, OCHOBHBIM COJiep>KaTe/lbHbIM JIMHUSIM/pa3jieniaM Kypca;

JaéT TIpUMepHOe pacripefie/ieHde y4eOHOrO BpeMeHU, peKOMEHyeMOro [Jjs HW3yueHus
OT/leJIbHBIX TeM;

® ripejjiaraeT TMPUMEPHYIO TIOC/Ie/[0BaTebHOCTh H3yueHUs yueOHOro MaTepuasna C YuéTOM
JIOTUKM [TOCTPOEHUSI KypCa, BHYTPUIIPeJMETHBIX U MeXIIpeIMeTHbIX CBsi3el;

® aéT MeTOAWYeCKY WHTepIipeTaliyio Liefeld U 3afiau W3ydeHHs rpejMeTa Ha yriayO/JEHHOM
YPOBHE C Y4YéTOM COBpDEMEHHBIX IPHOPDHUTETOB B CHCTeMe cpejgHero obiero obpa3oBaHus,
COZlep)KaTeNlbHOM  XapaKTepUCTUKU  IJIAHUPYEMbIX  pe3y/JbTaTOB  OCBOEHHsI  OCHOBHOU
obpa3oBare/ibHOI MTPOTrpaMMebI cpefiHero obiero obpa3oBaHus (JITUHOCTHBIX, MeTalpeJMeTHbIX,
NpeJJMeTHBIX), a TakKKe C YUY€TOM OCHOBHBIX BW/OB YyueOHO-TIO3HaBaTe/lbHBIX [eMCTBUI
o0yyaroIerocsi o 0CBOEHUIO CO/ieP>KaHus MpeMeTa.

[To Bcem HasBaHHbIM TMO3ULMSAM B IporpaMMe [0 XWUMWUA [peAycMOTpeHa
NIPeeMCTBEeHHOCTb C OOyueHHeM XWMHM Ha YPOBHE OCHOBHOTO o0mjero obpa3oBaHus. 3a
rpejile/laMM  YCTAaHOBJIEHHOM TIpOrpaMMOM TI0 XWUMWU 00si3aTenbHONW  (MHBapHAHTHOM)
COCTABJISIFOITIEN COZlep)KaHusl yueOHOro mpeiMeTa « XHUMUS» OCTaéTCsT BO3MOXKHOCTh BbIOOpa ero
BapMaTUBHOM COCTAaBJISAIOLLeH, KOTOpasi 0/DKHA OTpe/ie/isiTbCsl B COOTBETCTBUU C HarpaB/ieHUueM
KOHKpeTHOr0 Tipoust 00yuyeHus!.



B coorBercTBUM € KOHLeNTyaabHbIMU TMojokeHusMu PI'OC COO o Ha3HaueHuH

nipeiMeTOB 6a30BOTO U yry1yO/IEHHOTO YPOBHEH B cucteMe auddepeHIMPOBaHHOTO 00yueHus Ha
yPOBHe cpefjHero obiriero o6pa3oBaHus XMMHs Ha yPOBHE YTyO/JEHHOTO M3y4eHHs HarpaB/ieH
Ha peayu3alyi0 TPEeeMCTBEHHOCTH C TIOC/TEAYIOIUM 3TarioM TIONyYeHWs XUMHUYeCKOro
oOpa3oBaHMsi B paMKax W3y4YeHHUs CIe[[MalbHbIX eCTeCTBEHHO-HAYYHBIX M XUMHYeCKUX
JVICLIUTIJIH B By3aX W OpraHU3alUsx CPeJHero npogeccroHajibHOro oopa3oBanust. B 3Tol cBs3u
u3yueHve rmpegMera «XWMHS» OPHEHTHPOBAHO TIPEMMYIIECTBEHHO Ha pacliipeHde U
yryiybsieHre TeopeTHUecKOW ¢ TpPAaKTUUeCKOW TIOATOTOBKU OOYyYarolMXcsl, BbIOpaBIINX
orpeZie/IéHHbIN MPOoGWIL 00yUYeHHs], B TOM YHC/e C MePCHeKTHBON MOCTIeAYIOIIero MoTyYeHust
XMUMHUYECKOTro 00pa3oBaHUsl B OpraHu3alusax npodeccroHanbHoro obpaszoBanus. Hapsify ¢ aTum,
B cBere TpeboBanmii ®I'OC COO K TM/IaHUPYeMbIM pe3yJ/ibTaTaM OCBOeHHUs1 (ezepasbHON
obpa3oBaTe/ibHOM MPOrpaMMbl CpeJjHero o0iero oOpa3oBaHUs W3yueHUe TpeaMeTa «XUMUs»
OPMEHTHPOBAHO TaK)Ke Ha pellleHre 3a/jau BOCIIUTAaHWS U COLMATbHOTO Pa3BUTHSI 00YUarOIXCS,
Ha (hOpMHMPOBaHKeE Y HUX OOIIeNHTe/IEKTya/TbHbIX YMEHWH, YMEeHUH paljioHaIM3aLul yuebHOTro
TpyAa U  OOOOIIEHHBIX CTHOCOOOB  [I€STETLHOCTH, WMEIOIIUX — MEXAUCLUTUTMHAPHBIM,
Ha/ITIPe/IMETHBIN XapakKTep.
CocTaBnSOIUMH  MpeMeTa «XWMUs» Ha ypPOBHe YIyOJEHHOTO W3Y4YeHUsl SIBJISTFOTCS
yriy6iéHHbie Kypchl — «Opranuueckass xumusi» ¥ «OO0Ijast ¥ HeopraHWuyeckass Xumush». I1pu
oTipeZie/ieHUH TIOAXO0J0B K OTOOPY M CTPYKTYPHOW OpraHM3al[iM COJiep>KaHWs 3TUX KypCOB B
TporpamMme o XWMHUH 3a OCHOBY TpUHATHI TojiokeHuss PT'OC COO o pa3nuuusix 6a30BOro u
yriyOaEéHHOTO YPOBHEH U3yueHHs TIpeiMeTa.

OcHoBy cojepXaHusi KypcoB «OpraHuueckass xumusi» U «OOIass ¥ HeopraHuueckast
XUMHUS» COCTaB/IsieT COBOKYITHOCTh TIPeIMETHBIX 3HAaHUM W YMEHHH, OTHOCSIINXCSA K 6a30BOMY
YPOBHIO M3yueHUsl TpejMeTa. DTa CHCTeMa 3HaHWM T0JiyyaeT Ompefie/iEHHOe TeopeTHuecKoe
JIOTIOJTHEHWe, — TI03BOJISIIOLIlee  OCO3HAaHHO  OCBOWTH  CYIIEeCTBEHHO  Oonbimii  00BEM
daxkTonornueckoro mMarepuasa. Tak, Ha yriay6séHHOM ypOBHe U3ydeHHs TpefiMeTa obecrieueHa
BO3MOXKHOCTh 3HAUMTE/NBHOTO YyBeIMUeHHs1 O0bEMa 3HAaHWH O XUMHUYECKUX 3S/ieMeHTax |
CBOMCTBaxX WX COeJUHEHUM Ha OCHOBE PACILIUPEHUst U yriyOseHus MpeACTaB/IeHU O CTPOEHUH
BeII[eCTBAa, XUMUYECKOU CBSI3M M 3aKOHOMEPHOCTSIX TMPOTEKaHHUsI pPeakiuii, pacCMaTPUBAEMBbIX C
TOYKM 3DEHUS] XUMHUECKON KUHETUKU ¥ TEPMOJMHAMUKY. VI3yueHre Mepuoiuueckoro 3akoHa u
[Teprognyeckoii  CHUCTeMBI XUMHUECKMX  3JIeMEHTOB 0a3upyeTrcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUUYECKUX TMPeZCTaB/IeHUAX O CTPOEHUU aToMa. XUMUYeCKasi CBSI3b OOBSICHSETCS C
TOUKHM 3DEHHs SHepreTHMUecKUx W3MeHeHWH Tpu eé oOpa3oBaHMM M pa3pylleHWH, a Takke C
TOYKW 3DEHHMs MeXaHW3MOB eé o0pa3oBaHus. V3yueHue THUIIOB peakKL[Ui [IOTIOTHSETCS
(opMHpOBaHKEM TIpeJCTaBIeHUA 00 3/1IeKTPOXMMHUYECKUX MPOLIeCCax W 37eKTPOJIM3e PaclljiaBoB
W pacTBOPOB BeIIeCTB. B Kypce OpraHMUYecKOM XWMHU TPU PACCMOTPEHUH PpeaKIMOHHOU
CTIIOCOOHOCTH COeIMHEHUH y/iesisieTcsi 0cob0e BHUMaHKe BOMpocaM 00 3/1eKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJ/IMSTHM aTOMOB B MOJIEKYJ/IaX U MEXaHU3Max peaKLUi.

Ocoboe 3HaueHHWe MMeeT TO, UTO Ha COZiep)KaHHe KYPCOB XMMHH yTIyOIEHHOTO YPOBHS
W3yuyeHusl [l KJIacCOB ONpeenéHHOro Tipoduist (T/aBHBIM 00pa3oM Ha WX CTPYKTYpy U
XapakTep /IOTIO/THEHUH K 00IIeil cucTeMe MpeIMeTHBIX 3HAHWI) OKa3bIBAIOT BIIUSTHUE CMeXKHbIe
npeaMeTbl. Tak, HarmpyuMep, B COZAEP)KaHWW TpeaMeTa /s K/IaCCOB XMMHKO-(DM3UUECKOTro
npodust Gombioe 3HaUeHHe OyyT MMeTh 37eMeHThl yueOHOro Mareprasa 1o o0ueld XUMUH.
[Mpy w3yyeHUM TpeAMeTa B JAHHOM (CJiyyae akl[eHT Oy/eT ceflaH Ha OOIIHOCTb MeTO/0B
TI03HaHMsI, OOLJHOCTb 3aKOHOB M TEOPUM B XUMHHU U B (U3MKe: aTOMHO-MOJIEKYJISIPHAsT TEOPHS
(MonekynsipHasi Teopust B (M3WKe), 3aKOHBbI COXPAaHEHHSI MacChl W JHEPrUM, 3aKOHbI
TePMOJMHAMUKH, 37IeKTPOJIN3a, NTPeZCTaB/IeHNsI O CTPOEHHUH BeILeCTB U JPyToe.

B TO ke BpeMsi B CO/Iep)KaHUHW TIpeIMETa [isi KJIAaCCOB XWMHKO-OHOI0TMYeCKOro
npoduns OosbIMi  yJenbHBIM Bec Oy/eT WMeThb OpraHuueckas Xumus. B 3Tom ciyuae
TIPE/IOCTaBJISIETCS BO3MOXKHOCTh /i1 Oojilee  OOCTOSITENILHOTO PaCcCMOTPEHUS] XUMUYeCKOU
OpraHM3alii K/IeTKW KakK OWOJIOrMYecKOW CHCTeMBbl, B COCTaB KOTOPOM BXOZST, K TPUMEpY,
TaKWe CTPYKTYpHble KOMITOHEHTBI, KaK JIMITU/bI, O€/KU, YrieBO/bl, HYK/I€HHOBbIE KUCIOThI U
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apyrve. Tlpy 3TOM 3HaHWS O COCTaBe W CBOWMCTBAX IIpe/ICTAaBUTe/ed OCHOBHBIX K/IacCOB
OpraHUuYecKHX BelecTB CIy)KaT OCHOBOW /il W3yueHUsi CYIIHOCTU TpOLiecCOB (OTOCUHTE3a,
JBIXaHWS, TIUIT[eBapEHMS.

B mnaHe ¢opMHpOBaHHS OCHOB HAay4HOTO MHPOBO33DeHHS, OCBOEHHSI 0OIeHayuHbIX
METOZIOB TTO3HAHUS U OTbITA MPAKTUUYECKOTO TPUMEHEeHUsI HayUHbIX 3HAaHWN W3yUeHue TpeiMeTa
«XUMHsD» Ha YrayO/JIéHHOM ypOBHE OCHOBAaHO Ha MEXKIIPeJMETHBIX CBS3X C yueOHBIMHU
TipeJiMeTaMH, BXO/SIIMMHU B COCTaB TTPeMeTHBIX obsacTel «ECTecTBeHHO-HayUHbIe TTPeIMEThI»,
«MareMaTHKa ¥ UHPOPMaTHKa» U «PyCCKUM 3bIK U JTATEpPATypa».

[Tpu u3yuyeHuwn yueGHOro mpeaMeTa «XUMHUsSI» Ha yriayOJIéHHOM ypOBHe TakXKe, Kak Ha
yPOBHEe OCHOBHOTO M cpejHero obOijero obpa3oBaHusi (Ha 06a30BOM YpOBHe), 3ajaueit
TIepPBOCTENEeHHON 3HAUMMOCTU SIB/IsIeTCsl (DOpMUpOBaHWE OCHOB HAyKU XUMHHM Kak 00JiacTH
COBPEMEHHOT'0 eCTeCTBO3HaHHs, IIPAaKTUUeCKOW [eATebHOCTH UYeJoBeKa W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KY/IbTYphI. PellleHre 3TOi 3alauu Ha yryiyOJIEHHOM YPOBHE W3yUeHUs
Tipe/iMeTa Tpe/roJiaraeT peaay3alyio TakKUX Lieiel, Kak:

* (hopMupOBaHMe Tpe/CTAB/JIEHUM: O MaTepyuaJibHOM €JWHCTBE MHPA, 3aKOHOMEDHOCTSX U
T03HABAaeMOCTH SIBJIEHWA TIPUPOJIbI, O MeCTe XWMMHM B CHCTEMe eCTeCTBEHHBIX HayK U eé
BeZlyllield pojii B 00ecrieyeHWH YCTOMUMBOTO DPA3BUTHSI UEIOBEUECTBA: B PeIeHUH TpobsiemM
9KOJIOTUUECKOM, SHEpreTUUeCKO U THITeBoi 6e301acCHOCTH, B Pa3BUTUU MeAUILIMHLI, CO3[aHUH
HOBBIX MaTepHa/ioB, HOBBIX HCTOYHUKOB JHEPTrUH, B 00ecreueHWH paroOHaTbHOTO
TIPUPO/IOTIO/IE30BaHUSs, B (JOPMUPOBAHUH MUPOBO33peHUS U 0011[eli Ky/IbTyphI Ue/ioBeKa, a TakxKe
9KOJIOTMUeCKH 000CHOBAHHOTO OTHOIIIEHUsI K CBOEMY 3/I0POBbBIO U TIPUPOZHOM Cpe/e;

® OCBOEHMe CHCTeMbl 3HAHWM, JIe)KallluX B OCHOBE XMMHMUECKOW COCTaBJISIIOIIEN ecTeCTBeHHO-
Hay4YHOU KapTHUHBI MHpa: GyHZAMEHTa/TbHBIX TTOHSTHH, 3aKOHOB ¥ TEOPHUM XUMHUU, COBPEMEHHBIX
TIpe/ICTaB/IeHUi 0 CTPOEHWH BellleCTBA Ha Pa3HbIX YPOBHSIX — aTOMHOM, UOHHO-MOJIEKY/ISIPHOM,
Ha/IMOJIEKYJIIPHOM, O TepMOJUHAMUYECKMX W KWHETUYeCKUX 3aKOHOMEDHOCTSIX IMPOTeKaHWs
XUMHUUECKUX Peaki[ii, 0 XUMHUUYeCKOM pPaBHOBECHH, PACTBOPAX W [JUCTIEPCHBIX CHCTeMaX, 00
00IIMX HAayYHBIX TTPUHIUTIAX XUMHUUECKOTO TTPOU3BO/ICTBA;

¢ (opmupoBaHue y 00yYaroIMXCs OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HaHUH 711 00BbsSICHEHUsT K/TIOUEeBBIX Hlel U Mpo0JsieM COBPEMEeHHOW XUMUH, /s
OOBSICHEHWS] ¥ TIPOTHO3WPOBaHUs SIBJIEHWM, WMEIOIINX eCTeCTBeHHO-HAayUHYH TPUPOZAY;
I'PaMOTHOT'O pellleHus: MpoOJieM, CBS3aHHBIX C XUMHEH, TIPOTHO3UPOBAHMS, aHaU3a U OIIeHKH C
TO3UI[MM  IKOJIOTUUECKOW 6e301acHOCTA TOC/TeCTBUN OBITOBOM U  TPOW3BOJACTBEHHOM
JesITeTbHOCTH Ye/ioBeKa, CBA3aHHOM C XWMHUYECKUM TIPOM3BO/ICTBOM, WCIIO/Ib30BaHUEM U
riepepabOTKO# BEIeCTB;

e yrnayO/sieHWe TIpe/CTaB/JeHWH O HAyYHbIX METOZAAX TI03HaHWs, HeOoOXOAWMBIX ISt
TIproOpeTeHuUs] YMeHH OPHEHTUPOBATHLCS B MUPe BeIIleCTB U 00bsICHEHUS] XUMHUUEeCKUX SIBJIEHUH,
WUMEOIIMX MeCTO B MPUPO/Ie, B IPAKTUUECKOM /IeATeTbHOCTH Y TTIOBCEeJTHEBHOM >KHU3HHU.

B myiaHe peanu3aiiiy TepBOOYEpeHBIX BOCIMTATENBHBIX W Pa3BUBANOMIUX (YHKIUH
1[eJIOCTHOM CHUCTeMbI CpefHero o0ijero obpa3oBaHUsI TIPU W3YUYeHUH TIpeaMeTa «XUMHs» Ha
yriy6/1EHHOM ypPOBHE 0COOYI0 aKTyabHOCTh MPUOOpeTaroT Takue e/l U 3a/laui, Kak:
® BoCUTaHWe YOeXAEHHOCTH B IMO3HABAaeMOCTU SIBJIEHWM TIPUPOZbBI, YBaXKEHHSI K TPOIecCy
TBOpUECTBAa B 00/1aCTH TeOPeTUUYEeCKUX U MPHUK/IAAHbIX UCC/IeJOBaHUM B XUMUU, (POPMHUPOBaHHE
MHUPOBO33P€EHUS], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHY;
® pa3BUTHE MOTHBAl[MM K OOYUYeHUIO U II03HAHHWIO, CIIOCOOHOCTe K CaMOKOHTDOJ/IIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHsI 00I1leue/IoBeUeCKUX [IeHHOCTEH;
® pa3BUTHE TI03HABaTEe/JbHLIX WHTEPECOB, WHTE/JIEKTYaJbHBIX W TBOPUYECKMX CIIOCOOHOCTEH
oOyuaromuxcs, GOpMHpPOBaHHWE Yy HHUX CO3HATENbHOTO OTHOIIEHUSI K CaMOOOpa30BaHUIO U
HerpepbIBHOMY 00pa30BaHUI0 KaK YCIOBHIO YCIEIHOW TpodeccCHoHanbHOM U 00IeCTBeHHOM
JesITeTbHOCTH, OTBETCTBEHHOT'O OTHOIIIEHUsS K CBOEMY 3[I0POBbIO U INOTPEOHOCTH B 3/10POBOM
oOpa3ze >KH3HU;



* (QopmupoBaHMe yMeHU U HABLIKOB DPa3yMHOIO TPUPOJOINO/b30BaHUsl, pa3BUTHE
9KOJIOTUUECKOW KY/IbTYpbI, TIPUOOpeTeHHe OrbiTa O0O6II[eCTBeHHO-TIO/e3HOM 3KOJIOTUUECKOU
J1esiTeIbHOCTU.

OO0i11jee ynC/IO YacoB, MPeAyYCMOTPEHHBIX /ISl U3yUeHUss XUMUW Ha YTry0/IeHHOM YpOBHe
cpepHero obiero obpa3oBanusi, cocrtaByiseT 204 uacos: B 10 kmacce — 102 yvaca (3 waca B
Hejento), B 11 kimacce — 102 yaca (3 yaca B HeZie/it0).

COJEPXAHUE OBYUYEHUSA

10 K/TACC
OPI'AHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XMMHU.

[lpenver W 3HAaueHHWe OpPraHWYeCKOW XWUMWH, I[IpeJCTaBlIeHHe O MHOrooOpasuu
OpraHUYeCcKHX COeJMHEeHHUH.

OJ/IeKTPOHHOe CTpPOeHHWe aroMa yTIJepofia: OCHOBHOe W BO30YKAEHHOE COCTOSHUSL.
BasieHTHBIE BO3MOXXHOCTU aToMa yrjiepoja. XuMuuyeckasi CBsi3b B OpPraHU4eCKUX COeJUHEeHUsIX.
Turel rMOpUAM3aLM aTOMHBIX opOuTaneit yriepoga. MexaHn3Mbl 00pa3oBaHUsI KOBa/JeHTHOW
cBsisu (0OMeHHBIN U [JOHOPHO-aKLeNTOPHEIM). TUTIbI TIepeKpbIBaHUsSI aTOMHBIX opbuTanel, o- u
n-cBsisu. OfuHapHasi, /BOWHAas M TpoWHas cBs3b. CriocoObl pa3pbiBa CBsi3ell B MOJIEKy/ax
opraHuueckux BeirjecTB. [ToHsiTHe 0 cBOOOIHOM pajiuiKasie, HyKaeoduse U 3nekTpodure.

Teopusi cTpoeHMst opraHhvyeckux coefvHeHnd A.M. BytiepoBa ¥ COBpeMeHHbIe
TIpe/iCTaB/IeHNs O CTPYKTYpe MOJIeKyJl. 3HaueHHe TeOpUU CTPOEHUs] OPraHUUeCKUX COeJMHeHU.
MonekynsipHple U CTPYKTypHble (opMmysbl. CTpyKTypHble (GOpMy/bl pasIWyHbIX BHU/OB:
pa3BépHyTas, COKpalllfHHas, CKejeTHad. l3omepusa. Buzabl u30Mepuu: CTPYKTYpHas,
NIPOCTPAHCTBEHHAsl. J/eKTPOHHble 3((deKTbl B MOJeKy/lax OpraHWYecKUX COeJUHeHUH
(MHAYKTUBHBIN U Me30MepHbIN 3D (PeKThI).

IlpencraBneHve 0  KjacCM(UKALMM  OpraHMYeckWx  BemjecTB.  [loHsaThe o
¢yHkuuoHaneHOW — rpymme.  ['omonorus. I'omosnorumyeckue — pszapl.  CucTemaTuueckas
HOMeHK/aTypa opraHunuyeckux coeguHeHnd (IUPAC) u TpuBHasibHble Ha3BaHUSI OTZEIbHBIX
Tripe/iCTaBUTeeH.

OcobeHHOCTH W K/IacCH(HKALMS OpraHuuecKnX peakuuil. OKUCIUTE/TbHO-BOCCTaHOBUTEIbHBIE
peakiu1 B OpraHn4yeckoil XMMHH.

OKCIlepUMeHTa/IbHble MeTO/Ibl M3yUeHUs BeleCcTB U UX IIpeBpalljeH’i: 03HaKOMJIeHUe C
oOpa3liaMu OpraHMYecKUX BellleCTB M MaTepHa/JaMM Ha WX OCHOBe, OIBITHI TI0 TpeBpallieHHI0
OpraHMYeCKWX BeIIeCTB TMPYM HarpeBaHWu (IUIaBleHWe, OOyI/MBaHHWE W TOpEHHUe),
KOHCTPYMPOBaHUe MoJesield MOJIeKy/l OpraHuueCcKUX BelllecTB.

Yrnesogopoasl.

Ankanbl. ['oMosiorueckuil psifi ankaHoB, obijasi popmysa, HOMeHK/IaTypa U U30Mepusi.
OJIeKTPOHHOE Y MPOCTPAHCTBEHHOE CTPOEHHe MOJIEKY/T a/lKaHOB, SP3-rHOpHAM3aLisi aTOMHBIX
opburarneii yrieposa, 0-cBsizb. Pr3nyeckrie CBOMCTBA a/IKaHOB.

XyMHYecKre CBOKMCTBA a/KaHOB: peakliy 3aMelleHus], U30Mepu3aLiyy, AeruipyupoBaHus,
LMK/IW3aLMy, TMpO/in3a, KpekuHra, ropenus. [IpeacraBnieHve o0 MexaHuU3Me —peakLWid
PaJiMKaJbHOrO 3aMellleHusI.

Haxosxzaenuve B npupo/ie. CriocoObl MOy4YeHus: U IpUMeHeH e alKaHOB.

lvknoankanel. Obmias hopmyna, HOMeHKIaTypa ¥ u3omepust. OCOOeHHOCTH CTPOEHUS U
XUMUYECKMX CBOMCTB MasbIX (LMKJ/IOTPOTaH, LMK/I00yTaH) U OObIUHBIX (LIMKJIOTIeHTaH,
LIMK/IOTeKCaH) [JUK/I0aKaHOB. Crioco0b! MosTyueHus: ¥ IpUMeHeHNe IUK/I0aTKaHOB.

Ankenbl. ['oMosioruueckuil psifi ankeHoB, o01jasi popmysia, HOMeHK/IaTypa. DJIeKTPOHHOe
Y TIDOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/l ajKeHOB, Sp2-TMOpHu3anysi aTOMHBIX opOuTanei
yriaeposa, o- u M-cBsisi. CTPyKTypHasi U reoMeTpuueckast (LIMC-TpaHC-) n3omepus. Pusmudeckue
CBOMCTBA aJKeHOB. XWMHMUeCKHe CBOWCTBA: peakLWW NPUCOeJVHEHUs, 3aMelleHus B O-



M0JIO)KeHWe TpU [JBOMHOM CBSI3W, MOMMMepU3alyd M okKucjieHus. [IpaBuio MapKOBHHKOBA.
KauecTBeHHbIe peaki[uM Ha /IBOMHYIO CBsi3b. CI0COOBI TIOSTyUYeHus U IPUMeHeH e alkeHOB.

AJIKaJieHsl. Knaccudukarus aJIkaJeHOB (comnpspkéHHBbIe,
M30/IMpPOBaHHbIe, KyMy/IMpoBaHHbIe). OCOOeHHOCTH 371eKTPOHHOTO CTPOEHUS U XUMUYEeCKUX
CBOWCTB CONPSDKEHHBIX OueHOoB, 1,2- u 1,4-npucoesvHenue. [TonMepusanysi CONpPSDKEHHBIX
JueHoB. CriocoObl TOTy4YeHus U IpUMeHeHHe aka/[ueHoB.

Ankunbl. ['oMonoruueckuii psif, ankvHOB, 001iast popMysia, HOMEHK/IaTypa U M30MepUsl.
OJ/IeKTPOHHOe ¥ TIPOCTPAHCTBEHHOE CTPOeHWe MOJIeKY/ aJKWHOB, SP-TMOpUM3alvsi aTOMHBIX
opbutaneii yriepoga. Pusnyeckre CBOMCTBA aAKMHOB. XWMHUYeCKHe CBOMCTBA: peaKLWu
NIpUCOeVHEHNs], IMMepHu3alui U TpUMepHu3aluM, OKWCIeHHs. KUCIoTHble CBOMCTBA alKWHOB,
VMEIOINX KOHLIEBYIO TPOMHYIO CBsi3b. KauecTBeHHbIe peakIMy Ha TPOMHYHO CBsi3b. CriocoObI
T0JIyYeHHs1 U IPYMeHeHue aJIKUHOB.

Apomarrueckue yryieBoZopofsl (apeHsl). ['omMonoruueckuii psi apeHOB, 0OIast

(dopMysia, HOMEHK/IAaTypa U U3oMepus. JNIeKTPOHHOe U MPOCTPaHCTBEHHOE CTPOEHHE MOJIEKYJIbI
Oen3ona. Pusnueckre CBOWCTBA apeHOB. XHWMHUECKHe CBOWCTBa OeH30/1a M ero roMOJIOTOB:
peakuyy 3amellleHUsi B 0OeH30/IbHOM KO/blle U YIJIeBOJIOPOJHOM pajiiKase, peakLu
NIPUCOeIMHEHNs, OKWC/IeHWe roMosioroB Oen3ona. IlpeacraBieHne 00 OpUeHTHpYOLEM
JeCTBUU 3amecTuTesiell B 0eH30/bHOM KOJblle Ha TIpUMepe asKWIbHBIX pa/IMKasoB,
KapOOKCH/IbHOM, THPOKCUIBHOW, aMUHO- WU HUTPOTPYIIIbI, aTOMOB TanoreHoB. Oco6eHHOCTH
XUMUYECKUX CBOMCTB cTHUpoJa. [Tomimepusatius ctuposa. CriocoObl onydyeHus: U IpUMeHeHre
apoOMaTUy4eCcKHX yrjaeBoJ0pO/iOB.
[Tpupoanslii ra3. [TonyTHele HeTsHbIe ra3bl. HedTh 1 eé npoucxoxgeHve. KameHHbIN yronib U
NpoAyKTel ero Tiepepabotku. CriocoObl TiepepaboTKM  HeTH: TieperoHka, KpPeKWHT
(TepMUYECKUA, KaTaJUTHUeCKui), pudopMuHr, nuposn3. [IpoaykTel repepaboTku HedTH, UX
TIpUMeHeHNe B ITPOMBIILIIEHHOCTH U B OBITY.

I'eHeTHueckas CBSI3b MeX/ly Pa3/IMYHbIMM K/IaCCaMM YIJ/1€BOJAOPO/OB.

O/eKTPOHHOe CTpPOeHHe TajIoreHNPOM3BO/HBIX YIJIeBOJOPO/OB. Peakiyy 3amelieHus
rajoreHa Ha TUAPOKCOTPYIy, HUTPOTPYIIY, LIUaHOTPYIINy, aMUHOrpymnmny. [lelicTBue Ha
rajoreHNnpor3BoOiHble BOZHOTO M  CIIMPTOBOrO pacTBopa Liénoud. BsaummopeiicTBre
JUrajoreHajKaHoB C MarHuemM M LUHKOM. [IoHsiTve 0 MeTa/sioOpraHuuecKux COeJUHEHUSIX.
Vcronp30BaHMe TalOreHINPOM3BOJHBIX YIJIEBOZAOPOAOB B OBITYy, TeXHWKe W TIPU CUHTE3e
OpPraHUYeCcKHX BellleCTB.

OKcrieprMeHTaslbHble MeTO/bl M3y4YeHHsl BellecTB W WX [peBpallieHuii: u3yueHue
¢u3MuecKMX  CBOWCTB  YIVIEBOZAOPOJOB  (pacTBOPMMOCTb),  KAaueCTBEHHBIX  peakLUu
yTIeBOJIOPOZIOB Pa3IMUHbIX KjaccoB (obeciiBeuriBaHWe OPOMHOM WM MOZAHOW BOJBI, pacTBOpa
repMaHraHaTta Kajausi, B3avMOJENCTBHe aleThwieHa C aMMHUauyHbIM pacTBOPOM OKCHJA
cepebpa(l)), KauecTBeHHOe OOHapy>KeHHe yTJiepo/ia ¥ BOZOPOZa B OPraHUYeCKHX BeIlecTBax,
MoJlyueHre STWIeHa W H3y4yeHHe ero CBOWCTB, O3HaKOMJeHWe C KoyekiusmMu «HedpTb» u
«Yronmb», ¢ oOpa3jaMM TMJacTMAcC, KaydyyKOB U pe3WHbl, MOJeJTUPOBAHHE MOJIEKYJI
yT/71eBOJIOPO/IOB Y rajlOreHNPOM3BOHbIX YT/IEBOJ0PO/OB.

Kuciopoacoaepikaiijue opraHuyecKue coeJUHeHUs.

[TpesenbHble ofHOATOMHbIE CIUPTHI. CTpoeHWe MoJieKysa (Ha IpUMepe MeTaHoJ/a U
sTa”osa). ['omonoruuecknii psif, obimast popMysia, M30Mepysi, HOMEHK/IATypa U KlacCuUKariysl.
dusnyeckre CBOWCTBA TMpeZie/IbHbIX OJHOAaTOMHBIX CIHMPTOB. BoJopozHble CBSI3U MeXAy
MoOJIeKyJlaMM  COMPTOB. XHMHYeCKWe CBOMCTBA: peakLMd 3aMelleHus, JerydjpaTaliyy,
OKMCJIeHUS], B3aUMO/J,eMCTBUE C OPraHNYeCKMMHU U HeOpraHMn4eCKMMM KHcaoTaMu. KauecTBeHHas
peakiysi Ha O/IHOATOMHbIe CIUPTHI. [leficTBMe 3TaHOMa U MeTaHOJa Ha OpraHW3M uesOBekKa.
Crioco0bbI 1osiyueHUst ¥ IpUMeHeHre OZHOaTOMHBIX CITUPTOB.

ITpocteie 3¢ypbl, HOMeHK/IATypa U u3oMepHsi. OcobeHHOCTH (HU3NUECKIX U XUMUUYECKHX
CBOMCTB.

MHoroaTomHble CIUPTBI — 3TWIEHITIMKOMb W TvLepuH. Pusnyeckre U XUMHUYeCKHe
CBOMCTBA: peakLMM 3aMellleHusi, B3auMOJelCTBHME C OpraHUYeCKMMHW M HeopraHu4eCKUMU
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KUCJIOTaMH, KaueCTBEHHasl peaklydsi Ha MHOrOaTOMHble CnupThl. [IpesicTaBneHne 0 MexaHusMme
peakuyii HyK/leo(puabHOTO 3ameltieHus. [elicTBre Ha opraHu3M uesnoBeka. Criocobbl momydeHust
Y IPYMEeHeHVe MHOI0aTOMHBIX CITUPTOB.

®eHos. CTpoeHre MOJIEKY/Ibl, B3aMMHOe BJIUSIHHE THAPOKCOTPYIIbLI ¥ 6eH30/IbHOTO sifipa.
dusnyeckue cBoiictBa (eHoma. OcobeHHOCTH XMMHUECKUX CBOWCTB (peHona. KauecTBeHHBIE
peakuyyd Ha ¢eHon. TokcuyHocTh (eHona. Criocobbl mosiyueHUss W TpuMeHeHUe (heHoa.
®eHonpopmanberuiHas CMoa.

KapOoHu/bHbIE COeAMHEHUS — ajbJerujbl U KeTOHbl. JJIeKTPOHHOe CTpOeHHe
KapOOHWIBHOUW Tpymmbl. ['OMosoruueckre psibl albAerH0B W KeTOHOB, o0mjasi (opmyiia,
v3oMepuss U HOMeHK/aTypa. dusmueckue CBOWCTBA ajbJeruZioB U KETOHOB. XUMHYECKHUe
CBOMCTBA a/bJIeTU[0B M KETOHOB: peakuuu npucoenrHeHus. OKucieHWe aibJeruzos,
KauecTBeHHbIe peakiMu Ha anbjeruzibl. CriocoObl TojiyueHUss W TpUMeHeHHe aybJerufioB U
KEeTOHOB.

O/HOOCHOBHBIE TIpejiesibHble KapOOHOBbIe KUCIOThL. OCOOEHHOCTH CTPOEHUsT MOJEKYIT
KapOOHOBBIX KHC/IOT. M3omepusi U HOMeHKaTtypa. Pusnueckrie CBOWCTBA OFZHOOCHOBHBIX
nipe/ie/ibHbIX KapOOHOBBIX KHC/IOT. BoJopojHble CBs3M MeXJy MoJjeKyJaMu KapOOHOBBIX
KUACMOT. XMMHUUeCKre CBOWCTBA: KMC/IOTHble CBOWCTBA, peaklus STepu(UrKaluM, peakluud C
yuaCTHEM YTJIeBOJOPOAHOTO paaukana. OcoOeHHOCTH CBOMCTB MypaBbUHOMN KUC/IOTHI. [ToHSATHE
O TIPOM3BOJHBIX KapPOOHOBBIX KHCJIOT — CJIOXKHBIX 3¢rpax. MHoroobpasve KapOOHOBBIX KHCJIOT.
Oco6eHHOCTH CBOWMCTB HempeZenbHbIX U apoMaTUueCKuX KapOOHOBBIX KHUC/OT, JUKapOOHOBBIX
KWCJIOT, TH/IPOKCHUKApOOHOBBIX KUCIOT. IlpeicTaBUTEN BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapUHOBasi, TIAJIbLMUTUHOBAs, OJIEMHOBAs], IMHOJIeBasl, JIMHOJIeHOBasi KUC/IOThL.  CriocoObl
TIOJTyYeHUsT U PUMeHeHHe KapOOHOBBIX KUCJIOT.

Cnox#ble 3¢upbl. ['omonoruueckuii psizi, obmiasi dopmysa, ©30Mepust 1 HOMeHKJ/IaTypa.
dusnueckKre U XMMHAYeCKHe CBOKWCTBA: TH/IPOJIM3 B KUC/IOU U L[eJIOUHOM CpeJe.

Kupel. CTtpoeHue, ¢r3nuecKkrde U XMMHUeCKHe CBOMCTBA XXUPOB: TM/IPOJIM3 B KUC/ION U
1e/10uHoM cpesie. OCOOEHHOCTH CBOWCTB >KUPOB, COZIEPKAIIUX OCTATKU HETIPeZe/TbHBIX KUPHBIX
KUCJI0T. KUphI B IpUpO/eE.

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

OO1jasi  xapakTepucTHKa yrieBofioB. Knaccudukaius yriaeBogoB (MOHO-, AW- H
nonvcaxapuzibl). MoHocaxapuzpl: TUIFOKO3a, (PYKTO3a, rasakTosa, prubo3sa, f1e3okcupudosa.
dusuyeckre CBOWCTBA U HaxoxJeHWe B rmpupoge. PoTtocuHTe3. XUMHUYECKHe CBOWCTBA
[JIFOKO3bl: peakUuu C y4yaCTHeM CIMPTOBbIX W aJbJerMAHOW Tpynm, CIUPTOBOE U
MOJIOUHOKHC/Ioe OpoykeHue. IIpuMeHeHUe TJIOKO3bl, €€ 3HaueHWe B JKU3He/esTeJIbHOCTH
opraHu3ma. [lucaxapyzpl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBnvBawomye U
HeBOCCTaHaB/MBarolue aucaxapujpl. ['maponus aucaxapuzioB. HaxoxzaeHve B mnpupofe U
npuMeHeHre. [lonvcaxapuzbpl: Kpaxmas, IVIMKOTeH U Le/ntoso3a. CTpoeHHe MakpOMOJIeKYJT
Kpaxmasa, T[JIMKOTeHa U Le/Uito/03bl. Pusruyeckue CBOMCTBA Kpaxmana W Lie/UIHJIO3BbI.
XyMUyeckue CBOMCTBA Kpaxmasla: MApOJIM3, KaueCTBeHHas peaklys C UOLOM. XUMHYeCKHUe
CBOMCTBA 11eJUTI0JIO3bI: TU/IPO/U3, TT0/TyueHre 3(HpOoB Le/tono3bl. [ToHsTHe 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BUCKO3a, alleTaTHbIN IIE/IK).

OKCIlepuMeHTa/IbHble MeTO/Ibl U3YUeHMs BeIleCTB M MX MpeBpalljeHuil: PACTBOPUMOCTh
pasMyHbIX COUPTOB B BOZE, B3aUMOJEUCTBUE STaHO/A C HATpPUEM, OKHUCJIEHWe 3THUJI0BOTO
CnupTa B anbJerus, Ha pacKaJéHHOW MeJHOM IIPOBOJIOKE, OKHUCJ/IEHHWe STWIOBOrO CIMpTa
JMXpPOMAaToM Kasusi (BO3MOXXHO MCII0J/Ib30BaHMe BUEOMaTeprasoB), KaueCTBeHHbIe Peakluy Ha
anbzerusibl (¢ ruapokcugom auammuHcepebpa(l) u rugpokcugom meau(Il)), peakuys riuLiepruHa
¢ ruapokcugom meau(1l), xumuueckue CBOMCTBA pacTBOPA YKCYCHOW KMC/IOTHhI, B3aUMO/eHCTBHE
pacTBopa r/oKo3bl ¢ rugpokcugoMm Megu(Il), BlaumogericTBue Kpaxmana C WOZOM, peLleHHe
9KCIIePUMEHTA/IbHBIX 3a7iau 110 TeMaM «CriupThl U (heHoJTb», «KapboHOBBIe KUCTOTHI. CI0XKHBIE
3¢upbI».

A3oTcopepxale OpraHu4eckKe coeJUHeHMsl.



AMHHBI — oOpraHuYeckue TIpPOM3BOJHble amMMmuaka. Kiaccudukaiusi aMUHOB:
anudaTUyecKkrde ¥ apoMaTUuueckue; TiepBUUYHbIe, BTOPUUHbIe U TpeTUuHble. CTpOeHue MOJIeKY/I,
obmiasi hopmysa, ©U30Mepusi, HOMEHK/IATypa U (U3nUyecKre CBOWCTBA. XMMHUYECKOe CBOKCTBA
anudaTUUeCKMX aMUHOB: OCHOBHbIe CBOMCTBA, aJKWIMPOBaHWE, B3aUMOJEMCTBHE MePBUUHbIX
aMUHOB C a30TUCTOU KUCA0TOM. COMU aTIKU/IaMMOHHUS.

AHWIMH — T1peJCTaBUTe/lb aMWHOB apomaTudeckoro psizga. CTpoeHue aHUIMHA.
B3auMHoOe B/MsiHHE TPYIIT aTOMOB B MoJjekyse aHWIMHA. OCOOEHHOCTH XUMHUYeCKHUX CBOWCTB
aHwivHa. KauecTBeHHble peaki[uM Ha aHWIMH. Crnocobbl TOMyueHUs] W TpUMeHeHue
anupaTUUeCKuX aMrHOB. [To/yueHre aHW/TMHA U3 HUTPOOEH30/1a.

AmuHokucnoTel. HomeHknaTypa u  u3oMepusi. OrtjenbHble TIpeACTaBUTENN  O-
aMUHOKHWCJIOT: TJIMLWH, ajaHuH. Pu3nueckre CBOMCTBA aMUHOKHMCJIOT. XMMHUYECKUe CBOMCTBA
aMUHOKHCJIOT KakK aM(OTepHbIX OpraHUuecKuX COeJWHEeHUW, peakiusi TOIUKOHZeHCal[1y,
oOpa3oBaHMe MEeNTHAHOW CBsI3U. Buosiornueckoe 3HaueHWe aMUHOKHUC/IOT. CUHTe3 U THPO/IU3
TernTH/0B.

benku kak mpupojHble mosMMepbl. [lepBuuHasi, BTOpUYHAas M TpPeTHMYHas CTPYKTypa

OekoB. XuUMHUeCKHe CBOMCTBa Oe/KOB: TM/IPOJIM3, AeHaTypalys, KaueCTBeHHbIe PeakiuM Ha
Oenku.
OKcIiepuMeHTa/IbHble METOZIbl U3yUueHHsI BellleCTB W WX TIpeBpallieHUid: pacTBOpeHre OelkKOB B
BOZle, JleHaTypalusi Oe/lKOB TIpM HarpeBaHWH, IIBeTHbIe peakud Ha OenKu, pelieHue
JKCIepUMEeHTa/IbHbIX 3aZlad 0 TeMaM «A30TCoZepsKallie OpraHuyeckhe COeAUHEeHUs» U
«Pacno3HaBaHre OpraHUYeCKUX COeUHEHUN».

BrbicoKoMoJIeKy/IipHbIe COeANHeHHUS].

OCHOBHBIE TIOHATHUSI XMMHU BBICOKOMOJIEKYJ/ISIPHBIX COeJIWHEHWU: MOHOMEp, TOJUMep,
CTPYKTYPHOE 3BeHO, CTelleHb TOoJMMepHU3aliuM, CpejHssi MojeKy/aspHas Macca. OCHOBHbIe
MeTO/Ibl CHHTEe3a BbICOKOMOJIEKYISIPHBIX COeJUHEeHWUH — MOJIMMepHr3aLiys U MOIMKOH/eHCaLusl.
[TonumepHble Matepuanbl. [lmacTMacchl (MOJMITHIEH, TOIUIIPOIIAJIEH, TIOTMBUHUIXJIOPUSI,
TIOJTUCTHPOJT, TIOJTMMETHIMETAaKPUJ/IAT, TIOJTMKApOOHATHI, TIOJTUATHIeHTepedTanaT). Y TUIU3aius U
repepaboTKa TIaCTHKA.

OnacToMepbl: HaTypa/lbHBIA KayuyK, CHHTeTHYeCKWe Kayuyku (OyTa/flieHOBBIMH,
XJIOPOTIPEHOBBIM, U30TTPEHOBbIN) U CUTMKOHBI. Pe3nHa.

BonokHa: HaTypasbHble (XJIOTOK, I1epCTh, LIENK), UCKYCCTBEeHHbIe (BUCKO3a, aljeTaTHOoe
BOJIOKHO), CUHTeTHYecKHe (KarpoH U JiaBCaH).

[Tonvmepbl  crielMasbHOrO Ha3HaueHWsi (TedioH, KeBjap, 3JEKTPOMPOBOJSIIHE
MoJ/IiMepbl, 6riopa3/iaraeMbie MOMMephI).

OKCrnepyMeHTa/lbHble MeTO/bl U3yUeHHs BeleCTB Y MX MpeBpallleHUid: 03HaKOMJIEHHe C
oOpa3ijaMu TIPUPOJIHBIX M HWCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMacC, Kay4yKOB, pellleHue
5KCIIepUMEeHTa/IbHBIX 33/lau o TeMe «Pacro3HaBaHue MacTMacc U BOJIOKOH».

PacuéTtHbie 3ajaum.

HaxoxzaeHve MoJieKyasipHOM (OpMy/ibl OpraHUUeCKOro COeJUHEeHWs] 10 MacCCOBLIM
JIOJIIM ~ 37IEMEHTOB, BXOJSIIMX B €ro COCTaB, HaxOXK/eHHWe MOJIeKYJISIpHOU (opMyJibl
OpPraHUYeCcKOro COoeJUHeHus 110 Macce (00bEMY) IPOYKTOB CrOpaHUs, 10 KOJIMYECTBY BelljeCTBa
(Macce, 00bEMY) TIPOAYKTOB peaKLMK W/WIHW WCXOJHBIX BEI[eCTB, YCTaHOBJIEHWE CTPYKTYPHOM
(dbopMy/bl OpPraHWYeCKOTO Bell[eCTBa Ha OCHOBE €ro XWMHYEeCKUX CBOWCTB WM CITOCOO0OB
To/TyyeHwusi, orpe/iesieHue 101U BbIX0/a MPOAYKTa Peakliui OT TeOPeTUYeCKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanu3aiiysi MeXXnpeIMeTHBIX CBsi3ell MpU M3yueHWH opraHuyeckor xumuu B 10 Kacce
OCYII[ECTB/ISIETCSI Uepe3 WCIIO/Ib30BaHUe KakK OOIMX eCTeCTBeHHO-HAYYHBIX TIOHATHH, TakK M
TIOHSITUH, IPUHSTHIX B OT/Ie/IbHBIX MpeJMeTax eCTeCTBeHHO-HayyHOro LUK/Ia.

OO1e ecTeCTBeHHO-HayuHble TOHSTUS: SIBJIEHWe, HAYYHBIM (hakT, TUIIOTe3a, TeOpus,
3aKOH, aHa/M3, CHHTe3, Kaaccudukaius, HabmrofieHue, W3MepeHHe, SKCIIePUMEHT, MOjiefhb,
MO/Ie/IMPOBaHKe.



dusMKa: marepus, aToM, 3JIeKTPOH, MPOTOH, HEHUTPOH, MOJIeKyJa, SHepreThuecKuii
ypPOBeHb, BeIleCTBO, Teso, 00BEM, arperaTHoe COCTOsSIHME BellecTBa, (HU3WyecKue BeTMUYUHBI,
e/IMHULIbI U3MepeHUsl, CKOPOCTb, SHeprusi, Macca.

Buosorusi: KjieTka, opraHusM, 3KocucTeMa, buocdepa, Mmetabomm3m, Hac/ieICTBEHHOCTb,
aBTOTPOGHBIN U TeTepOoTPOHBIM TUI TNUTAaHUs, OpoxeHwe, (oTtocuHTe3, AbIxaHue, Oenky,
YT7IeBO/IbI, KUPbI, HYK/IEMHOBbIE KUC/IOTHI, (DEPMEHTHI.

I'eorpacdusi: monesHble KCKOMaeMble, TOIUIMBO.

TexHosorUsl: TIMIEBbIe TIPOAYKTbl, OCHOBBI pAallMOHAIBHOTO TUTAHHUS, MOOLIHe
Cpe/CTBa, MaTepyasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 KJIACC
OBIIIAA 1 HEOPT'AHUYECKASA XUMUSA

TeopeTnueckye 0CHOBbI XUMHUH.

Atom. CocrtaB aromMHbIX sfep. Xumuueckuid sseMeHT. M3oronbl.  CTpoeHue
3JIeKTPOHHBIX 000/I04eK aTOMOB, KBAaHTOBbIe UMC/ia. JHepreTHyeckve YPOBHU M TIOJYPOBHH.
Atomable opbutamu. Knaccudukanuss XMMUYeCKUX 37eMeHTOB (S-, p-, d-, f-amemeHTHI).
PacnipesieneHrie 371€eKTPOHOB 0 aTOMHBIM OpOWTassM. JJIeKTPOHHbIe KOH(Urypalyyd aToOMOB
5JIEMEHTOB T1€PBOTO—UETBEPTOTO TE€PUOJOB B OCHOBHOM M BO30YKJEHHOM COCTOSIHHH,
3/1eKTPOHHbIE KOH(PUTypaLi MOHOB. J/1eKTPOOTPULIATE/IbHOCTb.

[Tepnopnuecknii 3akoH U [lepuoguyeckass cuCTeMa XUMWYECKMX — 371eMEHTOB
O.U. MenpeneeBa. CBsi3b INeprUOMUeCKOr0 3akKOHa U [lepuoruecKoi CUCTEMbI XUMHUUYECKHUX
3JIEMEHTOB C COBPEMEHHOW Teopuel CTPOeHMs] aTOMOB. 3aKOHOMEPHOCTH W3MeHEHHsI CBOUCTB
XUMUYECKUX 371eMEeHTOB M 00pa3yeMbIX WMH TPOCTBIX M CIOXHBIX BeLeCTB IO TPyIam u
repuojaM. 3HaueHue repuoaudeckoro 3akoxa [1.11. Menzeneesa.

XvMuryeckasi CBsi3b. BHUJbl XMMUUECKOM CBSI3W: KOBasjleHTHasl, MOHHasl, MeTa/uInueckKasl.
MexaHu3Mbl 00pa30BaHMsI KOBaJIEHTHOMN CBSI3U: OOMEHHBIN 1 JOHOPHO-AKLIeNITOPHBINA. DHEpPrus
Y JvHa cBs3U. I1oiipHOCTh, HarpaB/IeHHOCTh Y HAChIILIaeMOCTh KOBa/leHTHOM CBsi3u. KpaTHble
cBsi3u. BopopogHas cBsisb. Me)xMoseKy isipHble B3aMO/IeHCTBYSI.

BaneHTHOCT M BajleHTHble BO3MOXKHOCTHM aTOMOB. CBSI3b 37€KTPOHHOM CTPYKTYPbI
MOJIEKY/l C UX IeOMeTpUYeCKMM CTpPOeHHeM (Ha IpuMepe COeJIMHEeHWM 3JIEMEeHTOB BTOpOrO
repuo/a).

ITpencraBneHre O KOMIUIEKCHBIX —coefiiHeHUsIX. (CocCTaB KOMILIEKCHOIO — HOHa:
KOoMriekcoobpa3oBaresb, JIMTaHAbl. 3HaueHUWe KOMILUIEKCHBIX coefnHeHui. [loHsTHe O
KOOpPJWHALIMOHHOW XUMUH.

BeljectBa MOEKy/ISIpHOTO M HEMOJIEKYJ/ISIPHOTO CTPOeHHUsl. TUIbl KPUCTa/UTMUECKUX
peléToK (CTPYKTYp) ¥ CBOMCTBA Bel|eCTB.

[TonatTne o pgucnepcHbIXx cucTemax. VctuHHble pacTtBopsl. [IpescraBieHue o
KOJUTOMJHBIX pacTtBopax. CriocoObl BBIpaKeHUs] KOHLIEHTPALIMM PACTBOPOB: MaccoBasi OIS
BellleCcTBa B pacTBOpe, MOJsIpHasi KOHLieHTpauus. HacklllleHHble 1 HeHachlljeHHble pacTBOPHI,
pacTBopuMOCTb. Kpucra/utornzparsl.

Knaccudukaiysi 1 HOMeHK/IaTypa HeOpraHW4eCcKUX BellecTB. TprBHaibHble Ha3BaHUS
OTJe/IbHBIX NIpe/iCTaBUTe/ e HeOpraHNYeCKrX BelljeCTB.

Knaccudukaiusi XMMuyecKux peakLUii B HEOpPraHW4yeckol M OpraHM4ecKod XHMUHU.
3aKOH COXpaHeHusl MacChl BeLeCTB; 3aKOH COXPaHEHWsT W IIpeBpalleHus SHEepruu IIpH
XMMHUUECKUX peakuusx. TersoBble 3(@deKTbl XMMUYeCKMX peakUuil. TepMoxumuueckue
YPaBHEHUs].

CKOpOCTh XMMHUUECKOM peakLiiy, eé 3aBUCMMOCTb OT Pa3/INUHbIX ()aKTOpOB. ['oMOreHHbIE
Yl TeTeporeHHble peakliny. Katannus v kataam3aTopsl.

ObpatuMble U HeoOpaTuMmble peakiuu. XHUMHUYeckoe paBHOBecue. KoHcTaHTa
XMMHYECKOro paBHOBecHsl. DakTOpel, BAMSIOLIME Ha II0JIO’KeHUWEe XWMHUYEeCKOr0 pPaBHOBECHS:



TeMriepatypa, [aBjeHrue W KOHL|eHTpal[iu BelecTB, YyuyaCTBYIOIIMX B peakuuu. [IpuHIun
Jle IlaTense.

Onektponutuyeckass auccormanus. CuibHble W clabble  3y1eKTponuThl.  CTerneHb
guccormanuu. Cpefla BOAHBIX PacTBOPOB: KUCJIOTHAsl, HeWTpasbHasi, IrjesiouHast. BogjopogHbiit
nokasaresb (pH) pactBopa. I'nziponn3s coneii. Peakriuy noHHOTO 0OMeHa.

OKUC/IMTe/IbHO-BOCCTAaHOBUTEJIbHBIE  peakiuu. CrereHb OKUCAeHUs. OKUCIUTeNTb U
BOCCTaHOBUTENb. IIpoljecchl OKUC/IeHUSI U BOCCTAHOBJIeHUs. BaxHelllle OKUCIUTENU U
BOCCTaHOBUTE/IM. MeTo/| 3/1IeKTPOHHOTO 0OasiaHca. J7eKTPOJIM3 PaCTBOPOB U PacrljlaBOB BellleCTB.

OKcIiepuMeHTa/lbHble MeTOZbl W3Yy4YeHUsl BelecTB M WX TpeBpallleHHi: pa3/ioyKeHue
MepoKcHa BOZAOpPOZAa B TIPUCYTCTBMM KaTa/ln3aTopa, MOZeSN KPUCTa/UTMUueCKHUX PpeIIeToK,
NpOBe/IeHHe peakluid WMOHHOTO OOMeHa, Oripe/ieieHHe Cpefibl pPacTBOPOB C  TIOMOII[bIO
VH/IMKaTOPOB, W3yUyeHue BUsSHUS Pa3/IMUHbIX (DAaKTOPOB Ha CKOPOCTh XMMHUUECKOUW peakiuu U
T0JI0’KeHHe XUMUYeCKOT0 paBHOBECHS.

Heoprannueckasi XumMusi.

[TonokeHve HemeTa/uioB B [lepuoguyeckoil cuCTeMe XUMWYECKHUX 37IeMEHTOB
IO.W. MeHpeneeBa U 0COOEHHOCTH CTPOeHHUs] UX aTOMOB. Pu3nyecKrde CBOWCTBAa HeMeTaJl/IOB.
AnnoTtponusi HeMeTas/UIOB (Ha MpUMepe KUCI0po/ia, cepkl, hocdopa u yriepoza).

Bopopog. [MonyueHue, ¢u3nyeckrie U XUMUUECKHe CBOWMCTBA: Peakld C MeTal/laMd U
HeMeTaJl/laMH, BOCCTaHOBUTe/IbHbIe CBOUCTBA. ['apu/ibl. TOM/IMBHBIE 3/IEMEHTHI.

lanorensl. HaxoxeHue B rpupo/jie, Croco0bl rosiyueHusi, pusnueckie U XUMUUecKue
cBoiicTBa. ['anoreHoBozOpo/bl. BaxkHeliline KUC/IOPOACOAepXKalljie COeJVHEHHsl Ta/loreHOoB.
JlabopaTopHble U TIPOMBIIILJIEHHbIe CIIOCOObI MosTyueHus ranoreHoB. [IpriMeHeHMe rajoreHoB U
VX COeJJMHEeHUN.

Kucnopos, o30H. JlabopaTopHble ¥ MPOMBILLTIEHHbIe CMIOCOOBI TO/yueHUsT KUCI0PO/Ja.
dusnyecke M XUMUYECKHWe CBOMCTBA M TIpUMeHeHHe KucjaopoJa W 030Ha. OKcuabl U
TIePOKCH/IBI.

Cepa. HaxoxgeHue B TIpHpOJie, CITOCOOBI TIOMy4yeHUs, (U3UUYECKUe U XUMHUYeCKUe
cBoiictBa. CepoBojiopoj, cynbduasl. Okcup cepbi(IV), okcup cepoi(VI). CepHucrtas U cepHas
KACTIOTBl U uX comu. OcOOeHHOCTH CBOWCTB CepHOW KWUCIOTHL. [IpumMeHeHue cepbl U eé
coeZIMHeHU.

A3oT. HaxoxgeHwe B TpuUpoOjie, COCOOBI TO/MyueHWs, (U3NUecKhe U XUMHUECKHe
cBolicTBa. AMMUaK, HUTpUAbL. OKCHABI a30Ta. A30THCTasi M a30THasi KUCJIOTBI U UX COJIU.
OcobeHHOCTH CBOWCTB a30THOM KHC/IOTHL [IprMeHeHHWe a30Ta W ero COeJUHEHWA. A30THBbIE
yA00peHwusl.
docdop. HaxoxkzaeHre B IpUpozie, CIIOCOObI MOTyueHUs, pU3nUecKrie U XUMUUeCKHe CBOWMCTBA.
dochuapl 1 hochuH. Okcuabl hocdopa, pocdopHast kucioTa u eé conu. [Ipumenenue dochopa
U ero coeguHeHn. PochopHbie y100peHws.

Yrnepos, HaxoxeHWe B TIpHUpoZe. AJUIOTPOIHble MoAuduKaiuy. Pusnueckue U
XVMHUYeCKHe CBOMCTBA TPOCTHIX BellecTB, 00pa3oBaHHBIX yriepogoMm. Okcup yraepoza(ll),
OKCH/ yriepoga(lVv), yro/bHasi KHUCJ/IOTa u eé COJIU. AKTUBHUPOBaHHbIM
yrosib, afcopbuus. dynnepennl, rpadeH, yriepogHble HaHOTPYOkW. IIpuMeHeHHWe TMPOCTHIX
BellleCcTB, 00pa30BaHHBIX YIJ/IePO/IOM, U ero COeJUHeHHUH.

Kpemuuii. Haxox/jeHrie B TIpUPO/ie, CIIOCOOBI MOyueHusi, GrU3ndeckre U XUMHUECKHe
cBorictBa. Okcup, KpemHusi(IV), KpeMHUeBast KUC/IOTa, CU/IMKaThl. [IpuMeHeHHe KpeMHUS U ero
coepriHeHUH. CTeK0, ero Nmojay4yeHre, BU/bl CTEeK/Ia.

[Tonoxenve Meta/sioB B [lepuojguueckoil cucTeMe XUMUUYECKMX  3/IEMEHTOB.
OcobeHHOCTH CTPOEHUsI 3JIEKTPOHHBIX 00070UeK aTroMoB MeTtasyioB. OOupe ¢usnueckue
CBOMCTBa MeTa/l/IoB. [IpuMeHeHre MeTaslioB B ObITY U TexHUKe. CriyilaBbl METaJIIOB.

ONeKTPOXVUMUYECKUI psiJi HanpspkeHWd MeTaiioB. OOmme crocoObl  TIOMyYeHust
METaJUIOB: TUAPOMETA/ITyPrusi, MUPOMeTasIyprusi, 3/eKTpoMeTtanayprusi. [IoHsTHe 0 KOppo3uu
MeTanioB. CriocoObl 3aIyThl OT KOPPO3HUH.

10



OO01iast XxapakTepyucTHKa MeTasioB [A-rpymiiel [Teprognyeckoit CUCTEMbI XUMHUECKUX
sneMeHTOB. HaTpuii 1 Kanuii: nosnydeHue, u3nueckrie U XMMUYeCKUe CBOMCTBA, PUMEHEHUE
TIPOCTBIX BeIleCTB U UX COeIMHEeHUMN.

OObu1iast xapakrepuctuka MeTannoB ITA-rpymmel [leproanueckod CUCTEMbI XUMHUUECKUX
5/IeMeHTOB. MarHuii W KanbLMi: ToayuyeHWe, ¢U3MUeCcKWe U XHMHUYeCKhe CBOWCTBa,
TipYMeHeH1e TIPOCTBIX BelleCTB U UX coefiMHeHui. JKECTKOCTb BOZIbI U CTIOCOOBI €€ yCTpaHeHusl.

AmoMUHUI: TIONTyyeHUe, (pr3rdecKre U XMMHUUecKue CBOWCTBA, MPUMEHeHHe MPOCTOro
BelllecTBA U ero coefvHeHWH. AM@oOTepHble CBOMCTBA OKCHJA W THUJPOKCHJA aJTtOMUHUS,
T'MZIPOKCOKOMIT/IEKCBI a/TFOMUHUS.

OOb1iasi xapakTepucThKa MeTa/uioB TobouHbix moArpymnn (B-rpymm) Ilepuoguueckoit
CUCTeMbI XMMUYEeCKHX /IeMEHTOB.

dusnyeckre U XUMUUYeCKHe CBOMCTBA XpoMa U ero coejuHeHui. OKCUZbI U TUAPOKCH/IbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AUXPOMAThbl, UX OKUC/IWTEbHbIE CBOMCTBA.
[TonyueHvie 1 Np¥MeHeHUe XpOMa.

®du3nueckue W XUMUYECKHWe CBOMCTBA MapraHlla M ero coeJudHeHWW. BakHeliive
coeguHenus mapranua(ll), mapranya(IV), mapranua(VI) u mapranua(VIID). [lepmanranat Kamus,
€ro OKUC/IUTe/IbHbIE CBOWCTBA.

dusnyeckre ¥ XMMUYeCKHe CBOMCTBA »Kese3a U ero coeuHeHUd. OKCUbI, TUAPOKCHU/IbI
v conu xene3a(Il) u xxenesza(I1l). ITosyueHrie 1 puMeHeHe Kese3a U ero CIjIaBoB.

dusnyeckue M XUMHUECKHe CBOWCTBA Meaud U eé coeguHeHud. [lonyueHwe wu
NIpUMeHeHre MeIi U eé CoeZIMHEeHNH.

[lyHk: mo/lyueHWe, (Qu3MUecKMe U XUMHUUeCcKhe CBOUCTBA. AM(OTepHble CBOMCTBA
OKCHJla WU THJPOKCHJA ILMHKA, TI'MAPOKCOKOMILIEKChI LMHKa. IIprMeHeHue LiMHKa W ero
coeZIMHeHU.

OKCIIepUMeHTa/IbHble MeTOZbl H3Y4YeHMs BelleCcTB W WX IIpeBpalljeHUH: U3ydeHue
o0pa3lioB HemeTasyioB, ropeHue cepbl, ¢ocdopa, >Kenesa, MarHUs B KUCIOPOJe, H3yueHHe
KO/UIeKIIMA  «MeTa/uibl M CIUIaBbl», B3aWMOZENWCTBHe IeJIOYHBIX W  II]eJIOYHO3eMe/bHbIX
MeTaIJIOB C BOZOM (BO3MOXXHO MCIOJIb30BaHUE BHJeOMaTeprasoB), B3auMO/eHMCTBHE LIUHKA U
Kejle3a C paCTBOpPaMy KHUCJIOT U Lje/I04eld, KaueCTBeHHble peakl[iy Ha HeOpraHWnyeckye aHUOHBI,
KaTHOH BOJIOPO/ia U KaTHUOHBbI MeTaJlIOB, B3aUMOJENCTBUe THPOKCH/0B a/lFOMUHUS U LIMHKA C
pacTBOpamMM KMCIOT U Le/louel, pellleHre KCIIepUMeHTa/IbHbIX 3aZiau 1o TeMaM «l'ajoreHsl»,
«Cepa u eé coefiHeHUs», «A30T U (pocop U UX coeJUHEHUsI», «MeTasibl I/1aBHbIX OATPYII»,
«MeTanbl MOOOYHBIX MTOATPYII».

XuMMA U )KU3Hb.

Ponb xumuu B obecrieueHny yCTOWYMBOTO Pa3BUTHS UeoBeuecTBa. [I0HATHE 0 HAYUHBIX
MeTo/lax I03HaHUSI U METOJ0JIOTMM HAy4yHOro MCC/ie[oBaHusd. HayuHble NPUHLIMIIBI
OpraHv3alii XMMHUeCKOTr0 TPOM3BO/CTBA. [IpOMBIIIeHHbIe CITOCOOBI TTOTyYeHHs BaXKHEHIIINX
BelllecTB (Ha MpUMepe MPOU3BO/ICTBA aMMHaKa, CepHOM KMC/IOThI, MeTaHosa). [IpombliiieHHbIe
CIIocoOBI TIO/TyueHHs META/UIOB M CTJIaBOB. XMUMUYeCKOe 3arps3HeHHe OKpY’Karolled cpeabl U
ero rocsesicTBusi. Posib XvMuu B 06ecrieueHnH SHepreTHyeckoii 6e30macHOCTH.

XWMHUS U 3[0pOBbe 4esioBeKa. JlekapcTBeHHble cpefcTBa. [IpaBusia HCIIOb30BaHUS
JIeKapCTBeHHBIX pernapaToB. Posb XMMUM B pa3BUTUU MeULIHBI.

XWMUs UL OCHOBHBIE KOMITOHEHTHI, TIUIIeBbIe [00aBkH. Posib Xumuu B obecrieyeHUH
TUILeBOM 6e301acHOCTH.

Kocmetnyeckne u mapgromMepHbie cpeacTBa. beitoBas xumusi. [IpaBuma 6Ge3omacHOro
WCTIO/Tb30BaHUs MperapaToB ObLITOBOM XMMHU B TOBCEIHEBHOM >KU3HU.

XWUMHsi B CTPOUTE/IECTBE: BayKHEUIIe CTPOUTE/IbHBIE MaTepHaJbl (1jeMeHT, OeToH).

Xumus B cellbCKOM Xx03sificTBe. OpraHnyeckrie U MUHepasbHble y100peHusl.

CoBpemeHHble KOHCTPYKLJMOHHBbIE MaTepuasbl, KpaCKy, CTEK/IO, KepaMyKa. Marepuariel
JJ1s1 371eKTPOHUKK. HaHOTeXHOomoruu.

PacuéTHbie 3aaumn.
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PacuéThl: Macchl BelljecTBa WM 00béMa ra3oB 0 U3BECTHOMY KOJIMUECTBY BeIIleCTBa,
Macce Wiu 00BEMY OFIHOTO M3 YUYaCTBYHOILMX B PeaklUy BelecTB, MacChl (00bEMa, KOJMuecTBa
BeIlleCTBa) TMPOAYKTOB peaklUH, eC/IM OJHO W3 BeIeCTB MMeeT TpPUMecH, Macchl (00béMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTa peakliy, ec/id OJHO W3 BeIlecTB JaHO B BHJe pacTBopa C
onpeJeIéHHOM MaCCOBOM [0Jiel pacTBOPEHHOTO BelleCcTBa, MAaCCOBOW [JOJA Y MOJISIPHOMU
KOHL|EHTpaL[My BellleCcTBa B pacTBOpe, [O0JM BbIXO/a NPOAYKTAa peaklUU OT TeOopeTHYeCKU
BO3MOJKHOTO.

MexnpegMeTHbIe CBA3HU.

Peai3alusi MeXXIIpeJJMEeTHBIX CBsi3el TIPY W3yUeHUH 0011ell 1 HeOpraHUYeCcKol XUMHUU B
11 ksacce oCyIleCTBISETCS uepe3 UCIO/Ib30BaHUe Kak OOIMX eCTeCTBeHHO-HAayUHBIX TIOHSATHH,
TaK U MOHATUM, TIPUHATBIX B OT/E/IbHBIX MPeIMeTax eCTeCTBeHHO-HAYUHOT'0 1[UKJIa.

OO11e ecTeCcTBeHHO-HayuyHble TIOHSITHS: SIBJIeHHWe, Hay4HbIM (pakT, TUIOTe3a, Teopus, 3aKOH,
aHa/M3, CUHTEe3, KIaCCU(UKAIWs, TMepUOANYHOCTh, Hab/ro/ieHue, u3MepeHue, SKCITIePUMEHT,
Mo/le/ib, MO/Ie/IMPOBaHue.

®u3nKa: maTepusi, MUKPOMHD, MAaKpPOMHpP, aTOM, 3JIEKTPOH, MPOTOH, HEWUTPOH, WOH,
W30TOMbI, PaZiMOaKTUBHOCTb, MOJIEKYyJa, SHepreTUYeckuil ypoBeHb, BeI|eCTBO, Tesl0, 00béM,
arperaTHoe COCTOSIHME Bell[eCTBa, H/ea/NbHbIM Tra3, (Qu3nueckre BeUUMHBI, €JWHHULIBI
V3MepeHUsi, CKOPOCTb, SHeprus, Macca.

Buosorusi: KjeTka, OpraHu3M, 3KOCHUCTeMa, Ouocdepa, MeTabo/iM3M, MakKpo- W
MUKDO3JIeMeHTbI, OeslKH, >KUDbI, yT7eBOAbI, HYK/JIeWHOBble KHUC/IOThI, (pepMEeHTbI, TOPMOHBHI,
KPYTOBOPOT BelLleCTB U IMOTOK SHEPTrUU B 3KOCUCTEMaX.

['eorpaduisi: MyuHepaJibl, TOPHbIE IOPO/bl, TI0JIe3HbIE UCKOIaeMble, TOILJIMBO, PECYPCHI.

TexHosorys: XMMUUeckasi IpOMBIIIEHHOCTb, METa/yprysi, CTPOUTE/IbHbIE MaTepHallbl,
Ce/bCKOXO3SIICTBEHHOe  MPOM3BO/CTBO, TMMILEBasi MPOMBILIIEHHOCTh, (hapMalieBTUuecKas
TIPOMBIILIZIEHHOCTh, TIPOKM3BO/ICTBO KOCMeTUUeCKUX TriperapaTos, TIPOM3BO/ICTBO
KOHCTPYKLIMOHHBIX MaTepUasoB, 3/1IeKTPOHHAs IPOMBILLIIEHHOCTh, HAHOTEXHOJIOTHH.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMW HA
YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JINMHHOCTHBIE PE3YJIbTATDI

B cooTBeTCTBUM C CHUCTEMHO-/eSITeIbHOCTHBIM TO/AXO0/JOM B CTPYKType JIMYHOCTHBIX
pe3y/ibTaTOB OCBOEHHUsI TpeAMeTa «XHMHs» Ha YpOBHe cpefiHero o6iero o6pa3oBaHUs
BbI/Ie/IEHbI CJIeAYIOIIE COCTAaBJISION[Me: OCO3HaHUe 00yUaroIMMUCS POCCUHCKON TPayKJaHCKOMH
WJeHTUYHOCTHA; TOTOBHOCTb K CaMOpAa3BUTHIO, CaMOCTOSITEIbLHOCTA M CaMOOIIpe/ie/leHuIo;
Ha/iMye MOTHBAllUM K OOyYeHHIO; TOTOBHOCTb U CIOCOOHOCTH  OOydarommxcs
PYKOBOZICTBOBATbCsI TMPHUHATBIMUA B OOIleCTBe TpaBU/aMHM W HOPMaMu TIOBeZIeHUs; Ha/lduue
TIPaBOCO3HAHUSI, YKOJIOTHUECKOUW KYJIbTYPbI; CIIOCOOHOCTh CTaBUTH I1eJTU U CTPOUTH KU3HEHHbIE
TI/IaHbI.

JINUHOCTHBIE pe3y/IbTaThbl OCBOEHUs TIpeZiMeTa « XMMUs» OTPa)karoT ChOpMHUPOBAHHOCTH
OTMbITa TI03HABATE/ILHOM Y MPAaKTUUECKOU ZesITe/TbHOCTHA 00YyUaroIuxcs B Mpoliecce peann3aruiu
obpa3oBaTe/TbHOM /1eTeTbHOCTH.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUs TIpeiMeTa « XUMHUS» OTPaXkatoT C(HOPMUPOBAHHOCTh
OTIbITa MO3HABATETbHOM U MPAKTUUECKOW [IeSITe/TbHOCTH 00YUaroIIUXCsl B TIPOIecCe peaTnu3aljiu
obOpa3oBaTe/ibHOU [esiTe/TbHOCTH, B TOM UHCJIe B YaCTHU:

1) rpakIaHCKOT0 BOCTTUTAHUS:
® 0CO3HaHWS OOYYANOIIMMHUCSA CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00S3aHHOCTEM, YBa)KE€HHUSI K
3aKOHY U MPaBOMOPSIAKY;
® [peJ/iCTaB/ieHHWss O COL[MaJbHBIX HOpPMaxX W TMpaBWIaX MeX/IMUYHOCTHBIX OTHOIIEeHUM B
KOJI/IeKTHBE;
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® TOTOBHOCTU K COBMECTHOW TBOPUYECKOM JesTe/TbHOCTU TIPU CO3ZaHHMU Y4eOHBIX TPOEKTOB,
peleHnn yueOHbBIX U M03HaBaTe/bHBIX 3a/]au, BBITIOJIHEHUH XUMUYEeCKHUX IKCITIEPUMEHTOB;
® CrocoOHOCTH TIOHUMATh ¥ PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apT'yMEeHTHI IPYTUX TPU
aHajM3e pa3/IMYHbIX BUJIOB YueOHOU JiesITeIbHOCTH;

2) MaTPUOTHUECKOTO BOCITUTAHMUS:
® [[eHHOCTHOTO OTHOIIIEHHS K UCTOPUYECKOMY Y HayUYHOMY HaC/Ie[UI0 OTeUeCTBEHHON XMUMUY;
YBa)KeHHUsI K TIPOIIeCCy TBOPUYECTBa B 00J/IaCTU TeOPHUH U MPAKTHUECKOTO TIPUIOXKEHHUSI XUMMUHU,
OCO3HaHMSI TOTO, UTO /IaHHbIe HAYKW €CTh Pe3yJbTaT JJIUTe/bHBIX Hab/IH0/IeHNH, KPOTIOTIUBBIX
9KCTIePUMEHTA/IbHBIX TIOMCKOB, TIOCTOSIHHOTO TPY/la YUEHBIX U ITPAKTUKOB;
® YHTepeca Y MO3HaBaTe/bHBIX MOTHBOB B MOJYYEHUH U MOC/Ie[YIOIIEM aHairu3e HHHOPMALIUH O
TIepeIoBbIX IOCTIKEHUSIX COBPEMEHHOM 0TeueCTBeHHOW XUMUHY;

3) JyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:
® HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBE/IeHUST;
® CIIOCOOHOCTH OIIEHWBATh CUTYAlMU, CBsS3aHHbIE C XUMUUYECKUMU SIBJIEHUSIMU, W TIPUHUMATh
OCO3HaHHBIE pellleHUs], OPUEHTUPYSICh Ha MOPa/TbHO-HPABCTBEHHbIE HOPMBI M LEHHOCTH;
® TOTOBHOCTM OIIeHWBAaTh CBOE TIOBelEHWE U TIOCTYNKA CBOWX TOBapuIled C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMSI MTOC/Ie/ICTBUH MTOCTYTIKOB;

4) GopMHUPOBaHUS KY/IbTYPbI 3/10POBBSI:
® MOHMMaHWs IIeHHOCTeH 370poBOro W Oe3ormacHoro oOpa3a JKW3HHW, He0OXOAMMOCTU
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DU3UUeCKOMY U IICUXUYECKOMY 3/I0POBBIO;
* cobmroieHus TipaBr/ 6e30macHOTO 0OpallieHus C BelljeCTBaMU B OBbITY, TIOBCEHEBHOM >KU3HH,
B TPYZOBOH /IeSITe/TbHOCTH;
® TIOHMMaHWs LIEHHOCTH TPABWI WHIWUBUIYa/TbHOTO U KOJUIEKTUBHOTO 0€30T1acHOTO MOBe/IeHUS
B CUTYaLUsIX, YTPOXKAIOIUX 3Z0POBbIO U )KU3HHU JTHO/IEH;
® OCO3HaHWS TIOCTEJNCTBUA W HENPUSATHS BPEAHBIX TIPUBbIUEK (yrOTpeO/IeHHs a/lKOTOJIs,
HApKOTHKOB, KYPeHHUsI);

5) TPyAOBOTO BOCIIATaHUS:
® KOMMYHUKaTMBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-MCC/Ie/[0BaTebCKON  /1eSITe/TbHOCTH,
00I1IeCTBEHHO TT0JIe3HOM, TBOPUECKOU U IDYTHX BUAX JeSITeTbHOCTH;
® YCTAaHOBKM Ha akKTMBHOE yuyaCTHe B peIleHWHd TPaKTHUeCKUX 3a/au  COLUaTbHOU
HarpaB/IeHHOCTH (B PAMKax CBOET0 KJIacca, IMIKOJIbI);
® yHTepeca K NMPaKTHUeCKOMY W3yUYeHHI0 POQeCcCHii pa3/iMuHOro pojia, B TOM UKC/ie Ha OCHOBE
TIpUMeHeHUs TIPeZIMETHBIX 3HAHUH 110 XUMUH;
® yBa)KeHUs K TPY/Y, JIOASIM TPy/a U pe3y/bTaTaM TPYJOBOM /IesTe/IbHOCTH;
® TOTOBHOCTU K OCO3HAaHHOMY BbIOODY WH/AWBHAYaJbHOW TPaeKTOPUM 0Opa3oBaHWs, Oyayiiei
npodeccry U peanu3aii COOCTBEHHBIX )KU3HEHHBIX M/IAHOB C YYETOM JTMYHOCTHBIX UHTEPECOB,
CIIOCOOHOCTeN K XMW, UHTEPeCOB U MIOTpeOHOCTel 00I1eCTBa;

6) 9KOJIOrMUeCKOT0 BOCITUTAHUS:
® JKOJIOTUYECKH 11e/1IeCO00pa3HOro OTHOIIEeHUsT K TIPUPOJie KaK WMCTOUHWKY CYIeCTBOBAHUS
>KU3HU Ha 3emiie;
® MOHMMaHWs T1I00a7TbHOTO XapakTepa 3KOJIOTHUeCKUX TMpo0JeM, BIWSHUS YKOHOMHUYECKUX
TIPOLIECCOB Ha COCTOSIHME TTPUPOAHOM U COLIMabHOMN Cpe[ibl;
® 0CO3HaHWS HEeOOXOJAVMOCTU WCIONB30BAHUST AOCTYDKEHWM XUMWW [Jis PellleHuss BOTIPOCOB
PaL[MOHAIBHOTO TIPHUPO/I0TI0/Tb30BAHMSI;
® QKTHMBHOIO HENpUATUS [JEeMCTBUM, TPUHOCAIIMX BpeJ OKpYXKaroljerd TPUPOJHOM cpeje,
YMEHHsI TIPOTHO3MPOBATh HeOJIaronpHsTHbIE SKOJIOTMUECKUe TIOC/Ie/ICTBHS TPeATIPUHUMAEMbIX
[IeMCTBUM U NpeJ0TBpaLlaTh UX;
® Ha/MUUs Pa3BUTOTO JKOJIOTUYECKOTO MBIIIEHUS], JIKOJOTUYECKOW KYJ/bTYPhI, OIbITA
JeITeTbHOCTH  SKOJIOTUYEeCKOM  HAarpaB/eHHOCTH, YMEHUSI PYKOBOZCTBOBaTbCSI HWMH B
TI03HABaTe/IbHOW, KOMMYHUKATUBHOMN M COLMA/TBHOM MPAKTHKE, CTOCOOHOCTH ¥ YMEHUsT aKTUBHO
TIPOTUBOCTOSITh UJIE0/IOTMU XeMO(oOnu;

7) LleHHOCTH Hay4YHOT'0 TIO3HAHUSI:
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® MUDOBO33D€HHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY YyDOBHIO Da3BUTUSI HAyKd W
0011leCTBEHHOM MPAKTUKH;

® TOHMMaHUs CrHelU(UKH XUMHUM KaK HAayKW, OCO3HaHUS eé poau B (HOPMUPOBaHUU
Pal[MOHAIBHOTO HAYYHOTO MBIIIJIEHHS], CO3ZIaHUM 11eJIOCTHOTO TPeICTaBIeHUs] 00 OKpY)KaroleM
MHpe KaK O eJWHCTBe TIPUPOZLI M UYe/JIOBEKAa, B TO3HAHWUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U
pereHuH TIpo6JieM COXpaHeHHs PUPOAHOTO PaBHOBECHS;

* yOexAE€HHOCTH B 0CO0OW 3HAUMMOCTHM XUMWUHW [l COBPEMEHHON LMBWIM3alid: B eé
T'YMaHUCTUYECKOW HArpaB/IeHHOCTH W Ba)KHOW POJIM B CO3/j@aHUM HOBOW 0a3bl MaTepHabHOU
KYJIbTYPBI, B pellieH|H T7100aTbHbIX P0o6JIeM yCTOMUMBOTO Pa3BUTHS YeJIOBeUeCTBa — CHIPhEBOH,
JHEPreTUYeCcKOW, TIMIIIEBOM U 3IKOJOTUYECKOW 0e30macHOCTH, B PAa3BUTHM MEAWILUHBI,
obecrieueHny yCI0BUHN YCIEIIHOTO TPYZAA U SKOJIOTHUECKH KOM(MOPTHOM >KU3HU KaXKOT0 UjieHa
ob11iecTBa;

® eCTeCTBeHHO-HAyyHOH TPaMOTHOCTH: TIOHMMAaHHUSl CyLJHOCTH  MeTOJOB  TIO3HAaHWS,
WCII0/Tb3yEeMBIX B €CTECTBEHHBIX HayKaX, CTIOCOOHOCTH MCIO/Ib30BaTh MOyYaeMble 3HAHUS /IS
aHamm3a U OOBSCHEHWs SIBJIEHUH OKPY)KAlOILero MUpa W TMPOUCXOJSLIMX B HEM H3MEHEHWH,
yMeHWsI fie/laTh 000CHOBAHHbBIE 3aK/TFOUYEHUsS] HA OCHOBE HAayYHBIX (PAKTOB Y UMEIOIIUXCS IaHHBIX
C 1[eJIbIO TIOJTyYeHHUs J0CTOBEPHBIX BHIBO/IOB;

® CIIOCOOHOCTH CaMOCTOSITE/TBHO MCII0/Ib30BaTh XUMHUECKUEe 3HAHUs [Jisl PelleHus MpobJieM B
peasTbHbIX KU3HEHHBIX CUTYaLUsX;

® YHTepeca K MO3HaHHIO, UCCIeZ0BaTeIbCKOU JeATeTbHOCTY;

TOTOBHOCTH U CTIOCOOHOCTH K HerpepbIBHOMY 00pa30BaHHMIO U caM000pa30BaHUI0, K aKTUBHOMY
TIOTyYE€HHIO HOBBIX 3HAHUM 10 XMUMHU B COOTBETCTBHUU C KM3HEHHBIMU TIOTPEOHOCTSIMU;
MHTepeca K 0COOEHHOCTSIM TPy/ia B pPa3/IMuHbIX chepax MpodhecCHoHaNBHOMN [1esITeTbHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertanpeZiMeTHble pe3y/bTaTbl OCBOEHHSI MPOrpaMMbl 10 XMMHU Ha ypOBHE CpeJHero
o011iero o6pa3oBaHus BK/IFOUATOT:

3HauUMMble [7is (POPMUPOBAHUS MHMPOBO33DEHUS OOYUAROIIUXCS MEXIUCIUITTMHAPHbIE
(MexxrpeiMeTHbIe) 0OlIleHayuHble TIOHSTHSI, OTPa’Karoll[ye 1[eJIOCTHOCTbh HayYHOUM KapTHHBI MUpa
U crielfudUKy MeTO/I0B TI03HAHUSI, UCII0/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BelllecTBo,
SHeprusi, siBJieHUe, TMpPOLecC, CUCTeMa, Hay4yHbli (aKT, TIPUHLUI, TUIOTe3a, 3aKOHOMEepPHOCTH,
3aKOH, TeOpHsl, UCC/IeIoBaHKe, Hab/o1eHre, U3MepeHute, SKCTIePUMEHT U [IpyTue);

yHUBepcajibHble ~ yueOHble  fielicTBUsi  (TIO3HaBaTe/bHble,  KOMMYHHKaTHUBHbIE,
perysSTUBHBIE), oOecrieunBaroiiiie  (opMupoBaHWe  (PYHKI[MOHAJbLHOM  TI'DPaMOTHOCTH U
COL[Ma/IbHOW KOMITeTeHLIMH 00yUaroIuXCsi;

CIOCOOHOCTh ~ OOyYaroMMXCS  WCTOb30BaTh  OCBOEHHBbIE  MEXAWUCIUIUTUHADHBIE,
MHUPOBO33peHUeCKre 3HaHWs W YHHUBepca/bHble yueOHble [eHCTBUS B TI03HaBaTeJIbHOW U
COLMa/IbHOY TIPAKTHKe.

MertarnpeMeTHbIe pe3yJbTaTbl OTPa)KalOT OBJIa/leHHe YHUBEepCaJbHbIMUA yueOHbIMU
N03HaBaTe/IbHbIMU, KOMMYHUKAaTUBHBIMU W PETry/ISTUBHBIMU [IeCTBUSIMHU.

[To3HaBaTesibHbIe YHHBePCabHbIe yueOHbIe JeiCTBuUS

1) 6a30BbIe TOTMUECKUE [IeNUCTBUS:
® camocCTosITeNlbHO (OPMY/MPOBAaTh W aKTyaJM3upoBaTh MpobseMy, paccMaTpuBaTh eé
BCECTOPOHHE;
® ompefiensTb LeMd [JesTebHOCTH, 3ajaBasi TapameTpbl W KPUTEDUM UX [JOCTHXKEHUs,
COOTHOCHUTh pe3y/bTaThl IeITe/TbHOCTH C MOCTaB/eHHBIMU LIeJIsIMU;
® LCMONb30BaTh TIPU OCBOEHWM 3HAHUM TPUEMBbI JIOTUYECKOTO MBIIUIEHUS: BBIJEJSATh
XapakTepHble TIPYM3HAKM TIOHSATUM U yCTaHAB/IMBAaTb MX B3aWMOCBSI3b, MCIO/Ib30BaTh
COOTBETCTBYIOLI[ME TTOHATHS /151 00bsICHEHUsI OTJIe/IbHBIX (PAKTOB U sSIBJIEHUIA;
® BLIOMpATh OCHOBAHUS ¥ KDUTEPHUH [/ KJlaCCU(UKAI[UK BEI[eCTB U XUMHUUECKUX PeaKivi;
yCTaHaBJ/IMBaTh MPUUKMHHO-CJIeICTBEHHbIE CBSI3U MeX/ly U3ydaeMbIMH SIBJIEHUSIMHU;
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® CTPOWTb JIOTUYECKHE PacCyeHus (MHAYKTHBHbIE, JeyKTUBHbIE, TI0 AaHAJIOTWH), BBISB/ISAThH
3aKOHOMEPHOCTH W MPOTHBOPEUYHMSI B PACCMAaTPHUBAEMBIX SIBIEHUSX, (POPMY/IMPOBaTh BLIBOABI U
3aK/TIOUeHHS];
® TIPUMEHSITh B TIPOL[ECCE TI03HAHUS HCIOJ/Ib3yeMble B XWMHUM CHUMBOJIMUECKHE (3HAKOBBIE)
MO/IeJTv, PeoOpa30BbIBaTh MOZE/bHBIE MPe/ICTAB/IeHUS — XUMHUUECKHH 3HaK (CUMBOJT) /IEMEHTAa,
XUMHUYecKasi (QopMy/a, ypaBHeHHWe XUMWUYECKOW peaklUud — TIPU PpelIleHrHd yueOHBIX
T03HaBaTe/bHBIX W TIPAKTUUECKUX 3a/lay, NPUMEHSITh Ha3BaHHbIe MOje/IbHbIe Mpe/ICTaB/IeHUs
JUTS1 BBISIB/IEHUSI XapaKTePHBIX MPU3HAKOB M3yUYaeMbIX BEIECTB U XUMHUUECKHX PeaKLIUi.

2) 6a30BbIe UCC/IE/IOBATETHCKUE JeHCTBUS:
® BjIaJieTh OCHOBAMU METO/IOB HAyUHOT'O MIO3HAHUS BEIeCTB U XUMHUECKUX PeaKLUii;
e (opMy/mupoBaTh [ W 33laud  MCC/Ae/OBAHWS, WCIIOMb30BaTh TIOCTaBJI€HHbIE U
CaMOCTOSATE/TBHO C(OPMY/TMPOBaHHbIE BOTIPOCHI B KaueCTBeé MHCTPYMEHTA MO3HAHUSI U OCHOBBI
Ju1st (hOPMHUPOBAHUS TUTIOTE3bI 110 MPOBEPKE MPABU/IbHOCTH BhICKA3bIBAEMbIX CYK/IE€HHM;
® B/aZieTh HAaBbIKAMHU CaMOCTOSITEJIbBHOTO TJIAHUPOBAHWSI W TIPOBEAEHUS  YUEeHUYEeCKUX
9KCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMeHUsT HAO/MIO/IaTh 3a XO/IOM TPOLIeCca, CaMOCTOSATETbHO
TIPOTHO3MPOBATh €ro pe3ysbTaT, (opMy/MpoBaTh O0OOIIEHUS W BBIBO/BI OTHOCHTETBLHO
JIOCTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie[0BaHUS, COCTAB/ISTb 000CHOBAHHBIM OTUET O MPO/ie/laHHON
pabore;
® proOpeTaTh OIBIT YUeHNUeCKOW UCC/Ie/IOBaTe/TbCKOW U MPOEKTHOU JIesITeTbHOCTH, TIPOSIBJISATh
CIMOCOOHOCTh Y TOTOBHOCTh K CaMOCTOSITE/TbHOMY TIOMCKY METO/IOB pellieHHs] MPAKTUYeCKUX
3ajlau, MPUMEHEHUIO Pa3/IMUHBIX METO/IOB TTO3HAHUSI.

3) pabora ¢ uHdbopmarlueit:
® OpUEHTUPOBAThCS B Pa3/IMUHBIX MUCTOYHUKAX MH(OpMaIuu (HayuHO-TIONyJIsIpHasi JIUTepaTypa
XUMHUYECKOTO COJiep)KaHWsl, CIpaBOYHbIe M0COOUs, pecypchl VIHTepHeTa), aHaIM3UPOBAThb
WHPOPMALIMIO pa3/IMuHBIX BHAOB W (OpM TIpe/CTaB/eHUs], KDUTHUECKH OIeHHWBaTh eé
JIOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTb;
* (hopMy/UpOBaTh 3arpochl W TPUMEHSATh pa3/MuHble METO/Abl TIPU TIOUCKe U OTOope
uH(pOopMaryy, HeoOXOMMOM /IJIs1 BBIMOJTHEHHUST YUeOHBIX 3a/jau OTNpe/Ie/IEHHOTO THTIA;
npuobpeTaTh OIBIT HWCIOIB30BaHUSI WHGOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOMIOTUH U
Pa3/IMUHBIX TIOUCKOBBIX CUCTEM;
® CaMOCTOATeNIbHO BBIOMpAaTh OMNTHMa/lbHYH (GOpPMYy TpezcTaBiaeHUsT WHPOPMALUH (CXeMBI,
rpaduKH, JUarpaMMbl, TaOMULbI, PUCYHKH U IPYTHE);
® LICTIO/Ib30BaTh HAYYHBIM SI3bIK B KaueCTBe CPe/ICTBa MPHU paboTe C XMMUUYeCKor WHpOpMalred:
TIPUMEHSITh MEXTpe/IMeTHbIe ((hU3MUecKre M MaTeMaTHUeCKue) 3HaKh U CUMBOJIbI, (DOPMYJIBI,
ab0peBUaTypbI, HOMEHK/IATYPY;
® JICII0/Tb30BaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HATJISIIHOCTH.

KoMMyHHMKaTUBHbIE YHUBEpCA/TbHbIE YUeOHbIe 1eHCTBYS:
® 3a71aBaTh BOIIPOCHI IO CYILECTBY OOCY>KJAaeMOW TeMbl B XOjle AUanora W/WIU AUCKYCCUH,
BBICKA3bIBaTh W/eH, (OPMy/IUPOBaTh CBOU TIPEJJIOKEHUSI OTHOCHUTE/NbHO  BBITIOJTHEHUS
ripe/i/IoKeHHOU 3a/lauu;
® BLICTYNATh C TMpe3eHTaluell pe3y/bTaTOB TI03HABaTe/NbHOW JeSITe/TIbHOCTH, TI0JyYeHHbIX
CaMOCTOSITE/TBHO WM COBMECTHO CO CBEPCTHUKAaMHM TIPU  BBINOJHEHUM XUMHUYECKOTO
9KCIIePUMEHTa, TPaKTHUeCKoW paboThl MO WCCAeI0BaHUI0 CBOMCTB M3y4YaeMbIX BeEIIECTB,
peanu3ali yuyeOHOTO TpOeKTa, U (OPMYJMPOBATh BBIBOJBI MO pe3y/bTaTaM TMPOBeAEHHBIX
WCC/IeIOBaHUI TTyTEM COT/IaCOBaHMSI TTO3ULUIN B X0/le 00CYyX/IeHUsI 1 0OMeHa MHeHUsIMU.

PeryisTUBHBIE YHUBEPCA/IbHBIE YUeOHbIe 1eHCTBUS:
® CaMOCTOATeNIbHO TUIAHUPOBATb W OCYILECTBJISATh CBOKO T103HABATEIbHYIO [eSITeTbHOCTD,
orpezienisisi €€ LeJId W 3aZiaui, KOHTPOJMPOBaTh U TI0 Mepe HeoOXOAMMOCTH KOPPEKTHUPOBATh
TIpe/ljlaraeMblii a/ITOPUTM [JIeMCTBUIM TIPH BBITIOJTHEHUW Y4eOHBIX M HCC/Ie[0BaTe/IbCKUX 3aziau,
BbIOMpaTh HauboJsiee 3((heKTUBHBIN CrIOco0 WX pellieHusl C YUETOM TIOTyUeHUs HOBBIX 3HaHUM O
BeIlleCTBaX U XUMHUUECKUX PeaKIIvsX;
® OCYIIECTB/IATH CAMOKOHTPOJIb /IeSITe/TbHOCTH Ha OCHOBE CaMOaHa/r3a ¥ CaMOOLIEHKH.
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INMPEAMETHBIE PE3YJIBTATBI

[IpesMeTHbIe pe3y/bTaThl OCBOEHHS ITPOTPAMMBI 110 XMUMHU Ha YT/Iy0/€EHHOM YpPOBHe Ha
ypOBHe cpefHero obiero obpa3oBaHHsi BK/IHOYAIOT crieliuduueckre s yueOHOTO mpeaMeTa
«X¥Musi» HaydHble 3HaHWS, YMEHUs W CIIOCOOBbI [IeMICTBUI 10 OCBOEHWIO, WHTEpIIPeTalid |
nipeoOpa30BaHUIO 3HAHUM, BU/IbI [IeSITeJTbHOCTH T10 TOJIyUeHUI0 HOBOT'O 3HaHUSI U NPUMEHEeHUIO
3HaHWW B PAa3/IMUHBIX yueOHBIX CHUTyalUsX, a TAKKe B DPeasibHbIX JKM3HEHHBIX CUTYaLUsX,
CBsI3aHHBIX C XUMHed. B mporpamme 1o XWMUM TIpeiMeTHbIe Pe3y/bTaThl TpeJCTaB/eHbl T0
roflaM U3yueHwus..

10 KJTACC

[IpegMeTHbIe pe3yJ/bTaTbl 0OCBOEHUS Kypca «OpraHruecKkast XMMUs» OTPaKaroT:
¢ c(hOpMHPOBAHHOCTh Mpe/ICTaB/IeHUI: 0 MecTe W 3HAUeHUU OPraHUueCcKOod XUMUU B CUCTeMe
eCTeCTBeHHBIX HayK U eé poJii B 06ecrieueHUM YCTOMUYMBOTO Pa3BUTHSI UeI0BeUECTBA B PeIlleHUU
npo0JieM 3KOIOTUYeCKOH, SHepreTHYecKol W MUITleBOH 0e30TacHOCTH, B Pa3BUTHUU MeUIVHBI,
CO3ZIaHUM HOBLIX MaTepHasioB, HOBBIX HMCTOYHHKOB SHEpPryuH, B 00ecrieyeHHWM palMOHA/TBHOTO
TIPUPO/IOTIO/Ib30BaHMs, B ()OPMHUPOBAHUKM MHPOBO33peHUsI M 00Ieil Ky/JbTyphbl UeloBeKa, a TaKkKe
9KO0JIOTMUeCKH 0O0CHOBAHHOTO OTHOLLIEHUSI K CBOEMY 3/[0POBBIO U TIPUPOIHOM Cpejie;
® BjlaZieHWe CHCTeMOW XMMHWUeCKHUX 3HaHWM, KOTOpas BK/IOUaeT: OCHOBOMOJAraroljie MOHSATHS —
XUMHUECKUH 3/IEMeHT, aToM, Siip0 M 3/ieKTpoHHasi 000/10uKa aToma, S-, p-, d-aToMHbIe opOuTany,
OCHOBHOE U BO30Y)X/JEHHOe COCTOSTHUSI aTOMa, rHOpHAM3alisi aTOMHBIX OopOuTaseid, NOH, MOJIeKyJIa,
BaJ/IeHTHOCTb, 3/IeEKTPOOTPHULIATE/IbHOCTD, CTEeHb OKUC/IeHUs, XMMHUYecKasi CBsI3b, MOJ/Ib, MOJISIpHast
Macca, MOJISIPDHBIA 00bEM, yriepoAHbIM CKeseT, GyHKLUMOHAIbHAs TPYTIa, pajuKai, CTPYKTYPHbIe
¢dbopMmyibl (pa3BEPHYTHIE, COKPALLEHHbIE, CKeJIeTHbIE), U30MepUs CTPYKTYpPHAsi U MPOCTPAHCTBEHHAs
(reomeTpuuecKasi, ONITUYeCKasi), MW30Mepbl, T'OMOJIOTUUECKWN psifi, TOMOJIOTH, YIJIeBOAODPOJbI,
KHUC/I0POJi- U a30TCOZeprKalliie OpraHnyeckue coeIMHeHsl, MOHOMep, ITOJIMMep, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIe COe/IMHeHMs; TeOPUH, 3aKOHbI (meproauyeckuii 3akoH [I. U. MeHpeneeBa,
Teopusi CTPOeHUs opraHuueckux BeilecTB A. M. ByTnepoBa, 3aKOH COXpaHeHMsI MacChl BeLeCTB,
3aKOH COXpaHeHusi U TIpeBpallleHHss SHEPrUUd TIPU XUMUUYECKUX peaklUsixX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN $A3bIK XUMHUM, MHUPOBO33DeHUECKHe 3HaHMs, Jiealljie B OCHOBe IIOHWMaHUs
NIPUYMHHOCTU U CUCTEMHOCTH XUMWUECKUX SIBJIEHUM; IpeJCTaBlIeHHsI O MeXaHHW3MaX XUMHYeCKUX
peakLuii, TepMOJUHAMUUECKHMX M KWHETMYECKUX 3aKOHOMEPHOCTSX MX MPOTEeKaHWs, O B3aMMHOM
BJAMSIHUM aTOMOB U TPyNI aTOMOB B MoOJeKy/ax (MHAYKTUBHBIA M Me30MepHbI 3(PQeKThI,
opueHtantel I u II popa); dakrosoruueckue cBefleHHsSI O CBOMCTBaX, COCTaBe, TMOIYYeHUU U
0e30MacHOM HCTOMb30BaHUM Ba)KHEHIIMX OpraHUYeCKWX BeIleCTB B OBITY W MNpPaKTHUeCKOM
JieATeIbHOCTH UesioBeKa, OOIIMX HayYHBIX MPUHIWIIAX XUMHAYEeCKOrO TPOM3BOJCTBA (Ha INpuMepe
TIPOM3BO/ICTBA MeTaHOJIa, TepepaboTKu HehTH);
® c(hopMUPOBAHHOCTb YMEHMI: BBISB/SATh XapaKTepHble TPU3HAaKWA TOHATHM, YCTaHaBIMBAThb UX
B3alMOCB$I3b, HCII0/Ib30BaTh COOTBETCTBYIOL[ME TIOHSTUSI TP OMKWCAHWU COCTaBa, CTPOEHHUs U
CBOWCTB OpraHUYecKux COoe/lHeHU;
® c(hOpMHPOBAHHOCTb YMEHUM: MCII0/Ib30BaTh XWMHUUECKYH) CHMBOJIMKY [JIsi COCTaBJIeHUsl
MOJIEKY/ISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILEHHBIX U CKeIeTHbIX) (POPMYJT OpraHUuYeCcKuX
BeIlleCTB;
® COCTaBJISATb ypaBHEHUS XMMUYECKMX peakLMid M pacKpbiBaTb MX CYL[HOCTb: OKHC/IUTEIbHO-
BOCCTAaHOBUTE/IbHBIX DeakIUii MOCPeACTBOM COCTAB/eHUs 3JIeKTPOHHOro OajaHca 3THUX peaklui,
peaklyii HOHHOTO 0OMeHa MyTéM COCTaB/IeHHUsI MX TIOTHBIX U COKPAIlEHHBIX MOHHBIX YPaBHEHUI;
® M3rOoTaB/IMBaTh MOJEM MOJIEKY/T OPraHWYeCKUX BeLLeCTB J/Is1 WUTIOCTPALIMA UX XUMHUYECKOTro U
MIPOCTPAaHCTBEHHOT'O CTPOEHMUS;
® c(hopMUPOBAHHOCTh YMEHUI: yCTaHAB/IMBATb TPUHA/JIE)KHOCTb  M3YUYeHHbIX OpraHUUeCcKHx
Bel|eCTB 10 MX COCTaBy M CTPOEHUIO K OMpeZie/lEHHOMY KJacCy/Tpymme COeJUHEeHWM, JaBaTh UM
Ha3BaHUs Mo cucrteMatryeckoir HomeHkaType (IUPAC) u nmpuBOAUTb TPUBUAJILHBIE Ha3BaHUS ISt
OTJe/IbHBIX Tpe/iCTaBUTe/ell OpraHUYecKuX BelecTB (STW/eH, aleTWIeH, TOAyOoJ, TIJIMLEepPUH,
STU/IEHTJIMKOJb, (eHon, dopManbleru]], aleTaabJeru], aleToH, MypaBbUHas KHC/IO0Ta, YKCyCHas
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KWUC/I0Ta, CTeapuHOBasi, OJIEMHOBAs, TaJbMUTHMHOBAs KWCJIOThI, TJIMLUH, aJaHWH, MajbTO3a,
bpyKTO3a, aHUIMH, JUBUHWII, U30TIPEH, XJI0POIIPeH, CTUPOJI U IpyTHe);

® c(hOpMUPOBAHHOCTb YMEHUs OTpeesisiTh BUJ, XMUMUUECKOW CBSI3U B OPraHUYeCKUX COeJMHEHMSIX
(koBasleHTHast ¥ MOHHasI CBSI3b, O- U T-CBsI3b, BOJJOPO/IHAsI CBSI3b);

* c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSITh IT0JI0’KeHUSI TEOPUM CTPOEHUsI OPraHWYeCKUX BelecTB A.
M. byTtniepoBa it 00bsICHEHHSI 3aBUCUMOCTH CBOWCTB BEL[eCTB OT MX COCTAaBa U CTPOEHMUS;

® c(hopMUPOBAHHOCTb YMEHUM XapaKTepu30BaTh COCTaB, CTpOeHUe, (U3NUYecKrue U XHUMHUYeCcKHUe
CBOMCTBA THUMWYHBIX Tpe/CTaBUTe/leld pas3/MUHbIX K/IaCCOB OpPraHWYeCKHX BeIlecTB: asKaHOB,
LJUK/I0a/IKAaHOB, Aa/IKeHOB, aJIKaJIMeHOB, aJKUHOB, apOMaTHYeCKWX YT/eBOJOPO/OB, CIHPTOB,
anbJeTu/IoB, KEeTOHOB, KapOOHOBLIX KHCJIOT, TIPOCTBIX M  CJAOXKHBIX 3(UPOB, >KUPOB,
HUTPOCOEJUHEHUN U aMHHOB, aMUHOKHWC/IOT, OesKOB, yrieBo/IoB (MOHO-, IU- U TIOJIMCAaXapHU/OB),
WJUTIOCTPUPOBATh T€HeTUUECKYIO CBSI3b MEXKJY HUMU YPaBHEHUSIMU COOTBETCTBYIOLUX XUMHUYECKUX
peakliyii C UCT0/Ib30BaHUeM CTPYKTYPHBIX (hopMy;

® c(hOpMHPOBAHHOCTL YMeHHs TIOATBEeP)KJaTb Ha KOHKDETHBIX TpUMepax XapakTep 3aBUCHUMOCTHU
PeakKLMOHHOW CrTOCOOHOCTH OpPraHUuYeCKUX COeJVMHEHWM OT KPaTHOCTH W TWUIA KOBAJIEHTHOW CBSI3U
(0- 1 M-CBsI31), B3aUMHOT'O BJIUSTHUSI aTOMOB U TPYTIIT aTOMOB B MOJIEKY/Iax;

® c(hopMUPOBAHHOCTL yMeHUs XapaKTepru30BaThb WCTOUHUKW YIJIeBOAOPOAHOIO Chipbsi (HedTh,
MPUPOJHBIM Ta3, yrosb), CHocoObl ero repepaboTKW W TPaKTUUYeCKOe IpPUMeHeHHe IPOAyKTOB
riepepaboTKy;

® c(hOopMHPOBAHHOCThH B/IaJIEHUS] CUCTEMOW 3HAaHUM O eCTeCTBEHHO-HayUHbIX MeTOZaX MO3HaHUS —
Hab/I0/IeHNH, M3MepeHUH, MOJIe/TMPOBAaHUM, JKCIiepuMeHTe (peajlbHOM U MBICJIEHHOM) U yMEHUs
TIPUMEHSITb 3TU 3HAHUS;

® c(hOpMHPOBAHHOCTL YMEHUsI TPUMEHSITb OCHOBHbIE OIepaljii MBICIUTebHOU [esTebHOCTH —
aHa/M3 U CUHTe3, CpaBHeHHe, 0000IIeHre, CHCTeMATH3aIUIO, BhIsSIB/IeHHe TTPUYMHHO-CIeACTBEeHHBIX
CBsi3el — J/19 MU3y4YeHUsl CBOMCTB BelLeCTB U XMMUUECKUX peaKLvy;

® c(hOpMHPOBAHHOCTh YMEHWIA: BISIB/IAT B3aUMOCBSI3b XUMHUUYECKHUX 3HAaHUM C TIOHATUSIMH U
Tpe/ICTaB/eHUsIMUA JPYTUX eCTeCTBeHHO-HAyUHbBIX IpPeMeTOB [Jisi 6osiee 0CO3HAHHOTO MMOHHUMAaHUS
CYLIIHOCTH MaTepHaJbHOI0 eJWHCTBA MMpa, UCTOIb30BaTh CUCTEMHbIE 3HAHHS IO OpraHUYecKoin
XUMUH [i7151 OOBsICHEHUS U TIPOTHO3UPOBAHUS SIB/IEHUM, UMEIOIINX eCTeCTBeHHO-HayUHYIO ITPUPOJY;

® Cc(hopMUPOBAHHOCTb YMEHUI: MPOBOJUTL PACUETHI MO0 XMMHUYECKUM (opMy/jamM U YpaBHEHUSM
XUMUYEeCKUX Peaki[ui C UCTOo/b30BaHUeM (DHU3MUYeCKUX BeJUUMH (Macca, 00bEM ra3oB, KOJMUECTBO
BellleCTBa), XapaKTepH3yloIMX BelllecTBa C KOJMUECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXEHUIO
XUMHUYeCcKoi (opMy/bl BelljecTBa I0 M3BECTHBIM MACCOBBIM [IOMSIM XUMHUECKUX 371eMeHTOB,
TIPO/IyKTaM CTOpaHUsl, TUIOTHOCTH ra3000pa3HbIX BellleCTB;

® c(hOopMUPOBAHHOCTb YMEHW: TMPOTHO3UPOBAaTh, aHa/JMW3UPOBaTb K OLIEHMBaThb C TO3ULUI
9KOJIOTMUECKOW 0e301acHOCTH TOC/IeICTBUSI  OBITOBOM M TPOW3BOACTBEHHON JeATebHOCTH
YesIoBeKa, CBSI3aHHOM C TiepepabOTKOM BeleCTB, MCII0/Ib30BaTh MO/IyYeHHbIe 3HAHUS /IS TIPUHSTHS
IPAMOTHBIX PelleHui MPob/ieM B CUTYaLUsIX, CBS3aHHBIX C XUMHUeH;

® c(hOpMHPOBAHHOCTh YMEHUW: CAMOCTOSITE/IbHO TUJIAHUPOBAaTh U TPOBOJUTb  XUMHYeCKUN
9KCIepUMeHT (TIoJlyueHre W M3yueHue CBOWMCTB OpPraHMYyeCcKUX BelleCTB, KaueCTBEHHbIe peakliu
YI71IeBOZIOPO/IOB Pa3/MUHbIX K/1aCCOB U KHUCJIOPOZCOZEp’KallliX OpraHUuecKuX BelecTB, pelleHre
JKCIIePUMEHTA/IbHBIX 33/lay T0 Paclio3HaBaHWIO OPraHUUYeCKWX BeIecTB) C COOIOJeHHeM TPaBUIT
6e3omacHOro obpailjeHHs C BelecTBaMy U jabopaTopHbIM 000pyj0BaHHEM, (GOPMYJ/UPOBATh Lie/b
VCC/Ie[JOBAHUs,  TpEJACTaBAsSTb B pa3IMYHOM  (opMe  pe3ynbTaThl  SKCIIEPUMEHTA,
aHa/IM3UpOBaTh U OLIEHWBATh UX JOCTOBEPHOCTb;

* chopMUPOBAHHOCTH YMeHUii: cob/I0/IaTh TIpaBy/ia SKOJIOTHUECKH 1iesieco00pa3Horo ToBe/jeHus B
OBITY ¥ TPY/IOBOM JeATeIbHOCTHU B L[eJISIX COXPAHEHHsI CBOero 3710POBbsi, OKPYsKaroliel TPUPOAHOM
Cpe/ibl U IOCTH)KEeHHsI e yCTOMUYMBOTO Pa3BUTHS;

® 0CO3HaBaTb OMACHOCTb TOKCHMYECKOrO [JeWCTBUS Ha JKMBble OpPraHU3Mbl —OMpeZeéHHbIX
OpraHMYecKuX BelecTB, TOHUMas CMbIC/ nokasartess [TK;

® aHaM3WPOBAThH L[e/1ec000pPa3HOCTh IPUMeHeHHs] OpraHUYeCKHX BelleCTB B TIPOMBIIIJIEHHOCTU U B
OBITY C TOUKH 3pEHHsI COOTHOILLIEHHS PUCK-TIONB3a;

® C()OpMHPOBAHHOCTb  YMEHM: OCYLL[eCTB/ATh  L{e/leHarpaB/leHHbld  TOWCK  XMMHUYeCKOH
WHpOpPMALMM B pa3IMUHBIX HCTOUHMKAX (HayuHas W ydeOHO-HayuyHasl JMTepaTypa, CpeaCTBa
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MaccoBoi uH(popMauuy, VIHTepHeT W  [pyrue), KpPUTHUYECKU aHAJIM3MPOBAaTh XUMUUECKYHO
uH(popMaLuio, epepabaThiBaTh €€ U UCTIOMb30BaTh B COOTBETCTBHUM C TIIOCTAaBJIeHHOW yueOHOM
3aziauei.
11 KJ/TACC

[TpeameTHbIe pe3y/bTaThl 0CBOeHUsI Kypca «OO0I11iast 1 HeopraHuueckasi XuMHsi» OTPakaroT:
® Cc(hopMHUPOBAHHOCThL TMPE/CTaB/IE€HUI: O MaTepuajbHOM €JUHCTBE MMpa, 3aKOHOMEPHOCTSIX WU
M03HABaeMOCTH SIBJIEHUM MPUPO/bI, O MeCTe U 3HaUeHUM XUMHH B CUCTeMe eCTeCTBeHHbIX HayK U eé
posiu B obecrieueHUH YCTOMUMBOTO Pa3BUTHS, B pellieHHH 1pobieM 3K0IOrMuecKo, SHepreTHUeCcKoi
U TMIeBOl 6e30MacHOCTH, B pa3BUTHM MeJWLMHBL, CO3/JaHUM HOBBIX MaTepHajoB, HOBBIX
WCTOUYHUKOB SHEpruu, B oOecriedeHWH paljMOHaIBHOTO MPHUPO/OINO0Jb30BaHus, B (OPMUPOBAHUU
MHUPOBO33peHUs 1 0011]eil Ky/IbTyphI UeJIOBEKa, a TaKXKe IKOJIOTMuecKr 0O0CHOBAHHOTO OTHOILIEHUST K
CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpejie;
® BjlaJleHle CHCTeMOM XMMHWUYeCKHUX 3HaHUM, KOTOpas BK/IOYaeT: OCHOBOIOJAraroljie MOHATHS —
XUMHUUECKWH 3JIeMeHT, aToOM, sIpO aToMa, W30TOIlbl, 3JeKTPOHHash o0osouka aTtoma, s-, p-, d-
aTOMHble OpOHWTaMM, OCHOBHOE U BO30Y)KAEHHOE COCTOSIHUS aToMa, TWOpHAM3alysi aTOMHBIX
opbuTaneil, WOH, MOJeKy/a, BaJeHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTeTNeHb OKUC/IEeHUS,
XUMHMUecKass CBsi3b (KOBa/ieHTHasi, WOHHasi, MeTa/uinuyecKasi, BOJOpPOJHAsl), KpHUCTa/MuecKas
pelIéTKa, XMMUYecKas peakLysl, pacTBOp, 3JIEKTPOIMTBI, HEe3JIeKTPOJIUTBI, 3JIeKTPOJIUTUYEeCKast
JuccoLyanus, CTeleHb [AWCCOLMALMM, BOJOPOJHBIM I10Ka3aTelb, OKWC/IWTeIb, BOCCTAHOBUTEIb,
TerI0BoM 3(PPeKT XMMUUYeCKOr peakLiiM, CKOPOCTb XMMHUYECKOW peakLu, XMMUUeCKOe paBHOBECHE;
TEOpMM U  3aKOHbI  (Teopusi  SJEKTPOJIUTHYECKOW AUCCOLMALIUM, TepUOIMYeCcKUil  3aKOH
.. MeHpeneeBa, 3aKOH COXpPaHeHUs] MacChl BelL[eCTB, 3aKOH COXPaHEHUs U TMpeBpallieHus] SHepruu
NpU XMUMHUUYECKUX peakLUsX, 3aKOH ITOCTOSTHCTBA COCTaBa BeIlleCTB, 3aKOH [JeUCTBYIOLIUMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XMMHWM, MHUDOBO33peHYeCKHe 3HaHWf, JieXalljie B OCHOBe
MOHWMAaHHUSI MPUYUHHOCTA U CUCTEMHOCTU XWMHYECKUX SIBJIeHWM; COBPEMeHHbIe TpeJCTaB/lIeHusl O
CTPOEHMH BelleCTBA HAa aTOMHOM, WOHHO-MOJIEKY/ISIDHOM W HaJMOJIEKYJ/SIPHOM YPOBHSIX;
TIpe/iCTaB/IeHus 0 MexaHH3Max XUMHUUECKUX peakiui, TepMOJAMHaMHUYeCKUX
Y KUHeTHYeCKMX 3aKOHOMEPHOCTSIX MX IPOTeKaHHs, 0 XUMHUUECKOM DaBHOBeCHH, pacTBOpax U
[JUCTEepPCHBIX CUCTeMax; (DaKToloruueckyue CBeJieHWss O CBOMCTBAaX, COCTaBe, IIOJIyYeHHUU U
0e30MacHOM HCMOb30BaHUM BAKHEMIIIMX HEOPraHWYeCKUX BeL[eCTB B OBITY W TPAKTUUeCKOU
JiesiTe/TbHOCTY YesIoBeKa, OOIIMX HayuHBIX MPUHIUIIAX XUMUUECKOTO TIPOU3BO/ICTBA;
® c(hOpMHPOBAHHOCTb YMEHUM: BBISAB/ATh XapaKTepHble TPU3HAKU TMOHSTHM, yCTaHAB/IMBaTh UX
B3alMOCB$I3b, MCII0/Ib30BaTh COOTBETCTBYIOLHME [TOHATHS [IPU ONTMCAHUH HEOPraHWYeCKUX BellecTB U
WX MpeBpalleHul;
® Cc(hOopMUPOBAHHOCTb YMEHUS UCTIO/b30BaTh XMMHUYECKYI0 CUMBOJMKY [/l COCTaB/ieHHs1 (hopmy
BellleCTB M YpaBHEHMM XMMHYeCKHX peaklui, cucremarnyeckyro HomeHknatypy (IUPAC) u
TpPUBMAJIbHbIE HAa3BaHUs OT/|e/IbHBIX Bell|eCTB;
® c(hOpMHPOBAHHOCTL YMeHHUs OrpefieiiTh BaJeHTHOCTb U CTeleHb OKUCIeHUSI XUMHUeCKuX
3/IEMEHTOB B COEJJMHEHUSIX, BHUJ XUMHWUECKOW CBsA3M (KOBasJleHTHasi, WOHHAas, MeTaljuvecKas,
BOZIOPOZHAs), TUI KPUCTA/I/TMUECKOM PeIIéTKU KOHKPETHOTO BellleCcTBa;
® c(hOpMHPOBAHHOCTh YMEHHSI OOBSICHITh 3aBUCHMOCTh CBOMCTB BeIeCTB OT BHJA XUMHUECKOU
CBSI3M WM THMNA KPUCTA//IMYeCKOW pelIéTKd, OOMEHHbIM U [[OHOPHO-aKLeITTOPHBIA MeXaHW3MbI
o6pa3oBaHusl KOBa/IEHTHOU CBSI3Y;
* chOpMUPOBAHHOCTh YMEHHUM: KIaCCU(PUITMPOBATh: HeOpraHWYecKWe BellecTBa MO WX COCTaRBy,
XUMHUUECKHWe peaklUuU M0 pa3/MyHbIM TpU3HaKaM (UMC/Iy U COCTaBy pearvpyroljuX BeLecTB,
TeruioBoMy 3(hdeKTy peakluW, W3MEHEHWIO CTeleHed OKWC/eHHsI 371eMeHTOB, 00paTUMOCTH,
yuaCTHIO KarTa/iu3aTopa W [IpyTHe); CaMOCTOSITeJIbHO BBHIOMpPATh OCHOBAaHWS W KDPUTePUH ISt
KJ/IaCCU(PMKALIMU U3yUYaeMbIX BelLeCTB U XMMUUeCKHUX peakL1i;
* chOpMUPOBAHHOCTh YMEHUS PaCKphbIBaTh CMBIC/I Mepuozidyeckoro 3akoHa [I. U. MeHpeneeBa u
JIeMOHCTPUPOBATh €r0 CUCTEMaTU3UPYIOLIYI0, O0bSCHUTETBHYIO U TIPOTHOCTHUECKYH (DYHKINU;
Cc(OpMHUPOBaHHOCTb yMEHHWI: XapaKTepu3oBaTb 3/IEKTPOHHOE CTpPOeHHWe aTOMOB U HOHOB
XUMHUUECKUX  37IeMeHTOB  [1epBOro—4eTBEPTOro  mepuofioB  Ilepuoguyeckodd — CUCTeMBI
O.N. MeHpeneeBa, UCTIONMb3Ys MOHATUSL «IHEPreTUUECKHe YPOBHW», «3HEPreTUUeCcKre MOAyPOBHW»,
«S-, p-, d-aToMHble OpOUTaIM», «OCHOBHOE M BO30Y)KAEHHOE 3HepreTHueckve COCTOSIHUSI aTOMa»;
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OOBSCHSITH 3aKOHOMEDPHOCTH W3MEHEHUs] CBOMCTB XMMHUYECKHUX 37eMEHTOB M WX COeJUHEHUH TI0
nepuojam u rpynnam [lepuosuuveckoit cuctemsl! [l. V. MeHpeneeBa, BaleHTHble BO3MOXXHOCTH
aTOMOB 3/7IeMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000/104eK;

® c(hOpMHPOBAHHOCTh YMEHHWM: XapaKTepHU30BaTh (OIMUCHIBaTh) OOIIMe XUMHWUECKHe CBOMCTBa
BeIlleCTB pa3/UYHbIX K/IaCCOB, TIOATBEPXKJATh CYILI[eCTBOBAHWE TeHeTHYeCKOM CBS3U  MEXAy
HEOpPraHWYeCKMMHU BellleCTBaMU C MOMOLbI YPaBHEHUIM COOTBETCTBYIOIIMX XMUMUYECKUX pPeaKLi;

® c(hopMHPOBAHHOCTb YMEHUSI PACKPBIBaTh CYIIIHOCTh: OKMC/IUTE/IbHO-BOCCTAHOBUTEbHBIX peaKkLuit
TIOCPEe/ICTBOM COCTaB/IeHUs 37IEKTPOHHOTO OasaHca 3TUX peaklyii; peaklii MOHHOTO oOMeHa MyTéM
COCTaB/IeHUsT UX TIOJHBIX U COKPAIEHHBIX HOHHBIX YDaBHEHWM; peakLMi TUApO/N3a; peakLui
KoMILieKcooOpa3oBaHus (Ha IpuMepe THAPOKCOKOMITIEKCOB IIMHKA U aTFOMUHUSA);

® c(hOpMHUPOBAHHOCTE YMeHUsI OOBSICHATL 3aKOHOMEPHOCTHU TIPOTEKAHUS XUMHUECKHX peakLUuil C
YUETOM HX SHEPreTHUYeCKUX XapaKTepUCTHK, XapaKTep W3MeHeHHUsl CKOPOCTU XMMUUeCKOU peakliy B
3aBHCUMOCTHU OT pa3/IMYHbIX ()aKTOPOB, a TAK)Ke XapaKTep CMelljeHUsI XUMUUeCKOro paBHOBeCHSs IO/,
BJ/IMSIHWEM BHeIlIHUX Bo3/elicTBuii (mpunLun Jle [llaresnbe);

* c(hOpMHUPOBAHHOCTh YMEHHs XapaKTepU30BaTh XUMUYECKHe peaKl[UH, JeXaljie B OCHOBe
TIPOMBIIIIJIEHHOTO TIO/Ty4YeHUsI CePHOU KUC/IOThI, aMMHaKa, o0IIye HayyHble TTPUHLUIBI XUMAYeCKUX
TIPOM3BO/ICTB; 11€/1IeCO00pa3HOCTh NPUMEHEHUs] HeOPraHWYeCKUX BEIeCTB B TPOMBILUIEHHOCTH U B
OBITY C TOUKH 3pEHHsI COOTHOLLIEHHS PUCK-TI0b3a;

® c(hOpMHUPOBAHHOCTH B/IaZIeHUs] CUCTeMOM 3HaHMM O MeTOJax HAay4yHOro T[I03HaHUsl sIBJIEHUM
TIpUPOAbI — HaOJroJieHre, U3MepeHre, MO/leIMpOBaHKe, SKCIIepUMeHT (pealbHbId M MBICJIEHHBIN),
WCTOJTb3yeMbIX B €CTECTBEHHbIX HayKaX, YMEeHUs IPUMEHSITh 3T 3HaHUsS MPU IKCIIePUMEHTaJbHOM
WCC/Ie/IOBAaHUN BEIIEeCTB W /IS OOBbSICHEHUSI XUMHUYECKUX SIBJIEHHM, UMEIIUX MeCTO B TIPHUPOJE,
NIPaKTUUeCKOM JiesITe/IbHOCTH UesioBeKa U B TIOBCe/IHEBHOM >KH3HUY;

® c(hOpMHPOBAHHOCTh YMEHHS BBISB/ISITH B3aUMOCBSI3b XUMHUECKHX 3HAHWN C TOHATUSMU U
TIpe/ICTaB/IeHUsIMU JIDYTUX eCTeCTBEHHO-HAayUHbIX MpeAMeTOB [yt 060/iee 0CO3HAHHOTO TMOHUMAaHUS
MaTepranbHOTO eMHCTBA MUPA;

® c(hOpMHPOBAHHOCTb YMEHHS IPOBOJUTL PacuéThl: C MCII0/Ib30BaHUEM IOHATHN «MaccoBasi J07isl
BeIl[eCTBA B PacTBOpe» U «MOJIsIpHasi KOHLIEHTpAL[Wsi»; MacChl BelljecTBa WM 00BEMa rasza o
M3BeCTHOMY KOJIMUECTBY BeIlleCTBa, Macce WM O0BEMY OJHOTO M3 YUaCTBYIOIIUX B peakiuu
BeleCTB; TerioBoro 3¢¢ekra peaklyy; 3HaueHHs1 BOJOPOJHOrO TOKasaress PacTBOPOB KUC/IOT U
11e/104eld ¢ U3BeCTHOW CTerNeHbI0 UCCOIMALIMK; Macchl (00bEMa, KOJTMUeCTBa BeIecTBa) MPOAYKTa
peakLyy, ec/Id OJHO U3 UCXOHBIX Bell[eCTB JaHO B BUJie pacTBOpa C Orpe/ie/IéHHOM MacCOBOH [j0/1ei
PaCTBOPEHHOTO BeIleCTBa WM JIaHO B U30bITKe (MMeeT TIPUMeCH); JOJIH BbIXO/A TIPOAYKTA PeaKLuH;
00BEMHBIX OTHOLLIEHUH Ta30B;

® c(hOopMUPOBAHHOCTb YMEHHUI: CaMOCTOSITEJIbHO IJIAHUPOBaTb M TMPOBOJUTH XUMHYECKHI
9KCTIepUMeHT (TIPOBeZieHHe peakivii MOHHOro OOMeHa, TIOATBep)KAeHHe KaueCTBEeHHOTO0 COCTaBa
HeopraHMYeckMX BelleCTB, OMpeZiesieHde Cpe/ibl PaCTBOPOB BeIL[eCTB C IOMOIIbI0 MH/UKaTOPOB,
V3yueHWe BJIMSIHUSL Pa3/IMUHbIX (DaKTOPOB HA CKOPOCTh XHWMHUECKOW peakldd, pelleHue
JKCTIepUMEHTa/bHBIX 3a7iau 1o TeMaM «Metamibl» U «HemeTannbi») C cOOFOZeHHEM TIPaBUIT
6e3omacHoro obpaiieHus C BellecTBaMu U jabopaTopHbIM 060pyj0BaHHEM, (OPMYJ/UPOBATh Lie/b
WICC/IeJOBaHMs, TIPE/ICTaB/SATh B pa3/iviyHoi (opMe pe3y/bTaThl SKCIePUMEHTa, aHa/M3UpOBaTh U
OL|eHMBATh UX I0CTOBEPHOCTb;

® chopMHpPOBAaHHOCTL YMeHHU: cOOMOAATh TIpaBWIA TI10/Ib30BaHUSI XUMHUECKOW TIOCy/IoM |
sabopaTtopHeIM 000pyOBaHHeM, 00OpalljeHUs] C BeIecTBaMHd B COOTBETCTBHH C MHCTPYKIUSMU TI0
BBITOJIHEHUIO J1aO0PaTOPHBIX XUMHUECKUX OTBITOB, SKOJIOTHUECKH 1]e/iec000pa3HOro ToBe/ieHs B
ObITY U TPY/IOBOM /IeITE/TLHOCTH B 1[eJIIX COXPAHEHUsI CBOETO 3/I0POBbsI, OKPY)KAIOIel TTPUPOAHOM
CpeZibl U IOCTY)KeHUs eé YCTONUMBOrO pa3BUTHS, OCO3HaBaTh OMACHOCTh TOKCHYECKOTo /1eHCTBUS Ha
)KUBBIE OpPraHW3MbI OTIpe/ie/IEHHBIX HeOPraHNUeCKUX BellleCTB, ToHMMasi cMbIc rokasarerns [TK;

® chOpMUPOBAHHOCThL  YMEHWM:  OCYIIIeCTB/STH  IleJIeHarpaB/JeHHbIM  TOUCK  XUMHUYeCKOU
WHPOPMALMM B pa3IMUHBIX HCTOUHWKAX (HayuHas W ydeOHO-HayuyHasl JMTepaTypa, CpeACTBa
MaccoBod uH¢popmauyy, VIHTepHeT W [Jpyrve), KpPUTUUECKM aHaJU3UPOBATh XMMUUECKYIO
uHpopmaluio, rmepepabaThiBaTh €€ W HCIIO0/IB30BaTh B COOTBETCTBUH C TIOCTABI€HHOM yueOHOM
3a/1auei.
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TEMATHUYECKOE IVNIAHUPOBAHUE
10 K/ITACC

Ne

HanmeHoBaHue pa3zesioB U TeM IPpOrpaMMbI

KommuectBo yacoB

OnekTpoHHbIe (LK(pOBLIe)

n/n Bcero KoHTponbHbie ITpakTrueckue obpa3oBaTe/ibHbIe PeCyPChl
paboThI paboThI
Pa3pen 1. TeopeTuueckue 0CHOBbI OPraHUYeCKOM XUMHH
1.1 | [IpegMeT opraHAuYecKOW XUMHUH. Teopusi CTpoeHUs! 8 bubnuoreka LIOK
opraHuyeckux coegvHeHni A. M. bytneposa https://m.edsoo.ru/d69df650
Wroro no pasgeny 8
Pa3pen 2. YrieBoaopoabl
2.1 | IlpegenbHble yrjieBOAOPOAbl — a/IKaHbl, [[UK/I0a/JIKaHbI 5 bubmoreka LJOK
https://m.edsoo.ru/d69df650
2.2 | Hemnpeje/nbHble yI/1eBOAOPOAbL: a/IKeHbl, alKaJueHsbl, 14 1 bubnmoreka LJOK
aTIKUHbI https://m.edsoo.ru/d69df650
2.3 | Apomarryeckue yrieBo/0po/ibl (apeHbl) 8 bubmoreka LIOK
https://m.edsoo.ru/d69df650
2.4 | IIpupofHble UCTOYHUKHU YI/IEBOLOPOLOB U UX 4 bubmmoreka LIOK
riepepaboTKa https://m.edsoo.ru/d69df650
2.5 | I'ajioreHnpounsBoHbIe YriaeBO40pOLOB 4 1 bubmoreka IIOK
https://m.edsoo.ru/d69df650
Wtoro no paspeny 35
Pa3pen 3. Kuciopoacoaepikaijyue opraHnyeckue coeguHeHUus
3.1 | Couptel. ®eHon 11 1 Bbubmoreka LIOK
https://m.edsoo.ru/d69df650
3.2 | KapboHU/IbHBIE COEIUHEHUS: a/lbJETHIbI U KETOHBI. 21 1 bubnuoreka IIOK
KapboHoBbie KucioTbl. CrioxkHbIe 3GUpbL. KUpbI https://m.edsoo.ru/d69df650
3.3 | YrneBogpl 9 1 bubnuoreka LIOK
https://m.edsoo.ru/d69df650
Wtoro no pa3peny 41
Pa3pen 4. A3oTcoaepikalye opraHuyecKue coeJMHeHHUs
4.1 | AMuHbBI. AMUHOKUCIOTBL benku 12 1 2 bubmoreka LJOK

https://m.edsoo.ru/d69df650
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WNtoro no pa3peny

Paspgen 5. BbICOKOMOJIeKY/IIPHbIE COeAUHEeHM S

5.1 | BbicoKOMO/IeKy/IsipHbIe COeJUHEeHUs 6 1 Bbubmoteka LIOK
https://m.edsoo.ru/d69df650

WNtoro no pa3peny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 6

11 KJIACC

Ne HavmMeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl KosmmuecTBO uacoB OJ1eKTpoHHbIe (LU(pOBLIe)
n/m Bcero | KoHTpo/bHbIE [IpakTnueckue obpa3oBaTe/ibHbIE PEeCYPChI
paboThI paboThI
Pa3pen 1. TeopeTnueckrie 0CHOBbI XMMUH
1.1 | Crpoenue aToma. Ileprosrueckuit 3aK0H U 9 bubmmoreka LIOK
[Tepuoanueckasi cucTema XUMUueckux 3aemeHToB /1. U. https://m.edsoo.ru/2dd5724
MeHnpeneeBa

1.2 | Crpoenue BetriectBa. MHoOroobpasue BelljeCcTB 11 1 bubmioTeka LIOK
https://m.edsoo.ru/2dd57f24

1.3 | Xumuueckue peakLium 19 1 3 bubmoteka LIOK
https://m.edsoo.ru/2dd57{24

Wtoro no pa3peny 39

Pa3pen 2. Heoprannuyeckasi XuMusi

2.1 | Hemetamibl 31 1 3 bubmioTeka LIOK
https://m.edsoo.ru/2dd5724

2.2 | Metamnsl 23 1 2 bubmmoreka LIOK
https://m.edsoo.ru/2dd5724

WToro no pazgeny 54

Pa3zaen 3. XuMHuA U XKU3Hb

3.1 | Meropbl M03HaHUA B XUMUUA. XUMUSA U KU3Hb 9 Bbubnuoreka LIOK
https://m.edsoo.ru/2dd5724

WNtoro no pa3peny 9

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8
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10 K/ITACC

Ne [lata [Hara KosmnuectBo
n/n | IlnaH | dakr 4acoB
Pa3pen 1. TeopeTuyeckue 0CHOBBI OpraHnueckou xumuu (8 yacos)

1 02.09 [TepBuuHBII UHCTPYKTaX. [IpeameT 1 3HaUeHUe 1
OpraHM4YeCcKOU XUMUH, TIpe/ICTaB/ieHHe 0 MHOT000pasuu
OpraHUYecKHUX CoeIMHeHUN

2 03.09 OJIeKTPOHHOE CTPOeHHe aToMa yrJiepoia (0CHOBHOe U 1
BO30Y>X/IEHHOE COCTOSTHUSI). BasieHTHbIe BO3MO>KHOCTH
aToMma yrjepoga

3 06.09 XUMUUeCKas CBA3b B OpraHUYeCKUX COeIMHeHUsIX. 1
MexaHu3Mbl 00pa30BaHUsI KOBaJIeHTHOM CBSI3H, CITIOCOOBI
pa3pbiBa CBsi3eH

4 09.09 Teopust CTpoeHUs1 OpraHMYecKrx coeuHeHnd A. M. 1
Bytnieposa

5 10.09 Buabl usomepuu: CTpyKTypHasi, TPOCTPAaHCTBEHHasI. 1
OneKTpoHHbIe 5P PeKThl B MOJIeKYy/Iax OpraHnYeCcKux
CcoeIMHEeHMI

6 13.09 [MpexcraBneHue 0 KnaccuUKaLMU U CUCTeMaTUuYecKast 1
HomeHK/atypa (IUPAC) opraHnueckux BeliecTB

7 16.09 Knaccudukaius peakijyii B opraHuuecKoi XMMUu 1

8 17.09 CuctemaTu3anys ¥ 000011eHre 3HaHUH 110 TeMe 1

Pa3pgen 2. YrieBoaopo/bi (35 yacoB)

9 20.09 AnKaHBI: TOMOJIOTHUECKHH Psifi, 001jast popmya, 1
HOMEHKJ/IaTypa U U30MepHusl, 3JIeKTPOHHOe 1
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

10 | 23.09 dusnyeckre U XMMUUECKHe CBOMCTBA aJKaHOB 1

11 | 24.09 HaxoxeHue aikaHoB B ripupogie. CriocoOwl omyueHust 1 | 1
TIPUMEHEeHYe ajlKaHOB

12| 27.09 [ukmoankaHsl: obias hopmysa, HOMEHK/IaTypa U 1
M30MepHsi, 0COOEHHOCTH CTPOEHUST ¥ XUMHUUECKUX
CBOWCTB, CriocoObI MoJ1yueHHsl ¥ IpUMeHeHre

13 | 01.10 Pelienvie pacuéTHbIX 3a7,a4 Ha oIpeesieHye 1
MOJIeKY/IIpHOM (hOpMYJ/Tbl OPraHUUeCKOro BelllecTBa 1o
MaCCOBBIM JI0/IIM aTOMOB 3/IEMEHTOB, BXOJSIINX B €ro
coctaB. Crucremaru3auys 1 00001eHre 3HaHUM T10 TeMe

14 | 04.10 AnKeHBI: TOMOJIOTHUECKHH Psifi, 001jast popmya, 1
HOMEHKJIaTypa, 3JIeEKTPOHHOE U NPOCTPaHCTBEHHOE
cTpoeHre MosieKy1. CTPyKTypHasi M LUC-TPaHC-U30MepHst
a7IKeHOB

15 107.10 dusnyeckre U XMMUUeCKHe CBOMCTBA ajKeHOB. [IpaBuiio 1
MapKOBHHKOBA

16 | 08.10 Crioco0blI 1o/TyueHHst ¥ IPUMEHEHHE aJTIKeHOB 1

17 11.10 IIpakTnueckas pa6ora Ne 1 no Teme "TlonyueHue 1
3TWIeHa U u3yueHue ero cBorcTB". MHcTpykTax no bXK

18 |14.10 Perienne pacuéTHbIX 3a/a4 Ha orpeziesieHue 1
MOJIEKYJISIPHOM (hOpMYJibl OPraHUYeCcKOro BellecTBa

19 |15.10 AJlKasiieHbl: CONPsUKEHHbIe, U30/IMPOBAaHHbIe, 1
KyMyJiupoBaHHble. OCOOeHHOCTH 3/IEKTPOHHOTO CTPOEHUsI

20 18.10 XYMHUUeCKHe CBOUCTBA COMPSIKEHHBIX TMeHOB 1
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21 21.10 Crioco0OblI 1OJ/TyYeHust ¥ IPUMEeHeHHe a/IKa[UeHOB 1

22 | 22.10 AJTKWHBI: TOMOJIOTUYECKHUM psifi, 0011jasi hopmyia, 1
HOMEHKJIaTypa, 3JIeKTPOHHOE U NPOCTPaHCTBEHHOe
CTpOeHHe MOJIeKyJ1, (hr3nyecKkre CBONCTBA

23 | 25.10 XHMUUeCKre CBOMCTBA aJIKWHOB 1

24 | 05.11 KauecTBeHHbIe peaklMM Ha TPOMHYIO CBSI3b 1

25 |08.11 Crioco0Obl 1oJiyueHUst ¥ IpUMeHeHHe aKUHOB 1

26 | 11.11 Pemmenue 3aau: pacyéThl N0 ypaBHEHUIO XUMUUECKOU 1
peakLuu

27 1211 CuctemaTu3aiys ¥ 000011IeHHe 3HaHUH 110 TeMe 1

28 | 15.11 ApeHbI: TOMOJIOTUUECKUH psifi, ob11as hopmya, 1
HOMEeHKJIaTypa. J/IeKTPOHHOEe Y IPOCTPaHCTBEHHOE
CTpoeHHe MoJieKyJ1 OeH30/1a U To/Iyoa, uX hu3nueckre
CBOWCTBA

29 18.11 XyMUUeCKre CBOMCTBA apeHOB: peakIMu 3aMelljeHus 1

30 |19.11 X¥MUyecKre CBOMCTBA apeHOB: peakLUy NpucoeuHenus, | 1
OKHCJIeHHe TOMOJIOTOB OeH30s1a

31 | 22.11 Oco6eHHOCTH XUMHUeCKUX CBOMCTB CTUPOJIA 1

32 | 25.11 PerieHvie pacuéTHBIX 33,4 Ha OIpe/iesieHye 1
MOJIEKY/IIPHOM (hOpMYJIbI OPraHUuecKoro BelecTBa

33 ]26.11 CriocoOblI 1o/sTyueHHst ¥ IPUMEHeHHe apeHoB 1

34 |29.11 ['eHeTHuecKast CBSI3b MeK/y Pa3/IMUYHbIMU KaCCaMU 1
YIJIEBOIOPO/IOB

35 0212 PacuéTtbl o ypaBHEHUSIM XUMUUYECKHX peaKLWH. 1
Cucremarusanus 1 000011jeH1e 3HAHUM 10 TeMe

36 |03.12 [TpupoaHblii ra3. [TonyTHble HedTsIHbIE Ta3bl 1

37 106.12 KaMeHHbIH yroJib ¥ MPOAYKTHI ero repepaboTKu 1

38 |09.12 Hedts 1 ciocobv!1 eé nepepaboTku. IlpumeneHne 1
TIPO/LYKTOB TepepaboTKu HehTU

39 |10.12 I'eneTnueckas CBA3b MeX/Y pas3/IMYHbIMU KlacCaMu 1
YIJIEBOJOPO/0B

40 | 13.12 ["anoreHornpousBoHbIE YI/I€BOLOPOAOB: 3JIEKTPOHHOE 1
CTpOeHMe; peakLiMM 3aMellleHus TajloreHa

41 | 16.12 [enicTBHe 1je104eld Ha rajJoreHNnpon3BOHbIE. 1
Bsaumo/ielicTBue iMranoreHaqkaHOB C MarHUeM U LIUHKOM

42 17.12 CucteMaTu3aiiyst ¥ 000011[eHre 3HaHUU T10 pa3zeny 1
"YrneBogoponpb!"

43 |20.12 KonTposabHas padora Ne 1 o Teme "Yr1€Boj0po/ibl" 1

Paspgen 3. Kuciopogcopep:xaijue oprannueckue coeguHenns (38 uacon)

44 | 23.12 [IpenenbHbIe OIHOATOMHbBIE CITUPTHI: TOMOJIOTMYeCKUH 1
psig, obmast popMysia, CTpOeHHEe MOJIEKYJT, U30MepHs,
HOMEHKJIaTypa, KJaccuukaiusi, pusnyeckre CBOKMCTBa

45 | 24.12 XrMHUUeCKre CBOMCTBA Mpe/ie/IbHbIX OJHOATOMHBIX 1
CIIUPTOB

46 | 27.12 Crioco0blI 1o/TyueHus: U IpUMeHeHre OZJHOATOMHBIX 1
CIIUPTOB

47 | 10.01 [ToBTOpHBIN MHCTPYKTaX. [IpocThie 3¢upbl: HOMeHKaTypa | 1
Y u3oMepusi, 0COOEHHOCTH (PH3UUECKUX U XUMUYECKUX
CBOWCTB

48 | 13.01 MHoOroatomMHsle CIIUPTHL: STUICHIVIMKO/b U [IULepuH, ux | 1

Q)HBHHGCKI/IQ Y1 XUMHWUYeCKHe CBOMCTBa
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49 | 14.01 Crioco6blI 1o/TyyeHust 1 IPUMeHeHe MHOT0aTOMHBIX 1
CIIUPTOB

50 |17.01 ®eHo/1: CTpOeHUE MOJIeKYIbl, (PM3NUecKre CBOMCTBA. 1
TOKCUYHOCTH (heHos1a

51 [20.01 XumHueckue cBoicTBa deHoma 1

52 [21.01 Crioco6blI rosTyueHHst ¥ ipuMeHeHre eHosia 1

53 |24.01 ITpakTuueckasi padora Ne 2. Perienve 1
9KCIepUMeHTa/IbHbIX 3aziau 1o TeMe "CiupThl U GheHoTbI"
MucTtpykTrax no bK

54 |[27.01 CucremaTu3anys ¥ 000011IeHHe 3HaHUH 110 TeMe 1

55 | 28.01 Anberuibl ¥ KETOHbI: 3JIEKTPOHHOE CTPOeHUe 1
KapOOHU/TBHOM I'PYIIITBI; TOMOJIOTHUECKHe PsfbI, 001ast
dbopMysia, U30MepHsi U HOMEHKJIaTypa

56 | 31.01 Anbzerupl ¥ KeTOHbI: (pU3MUeCKre CBOMCTBA; peakLiuu 1
TIPUCOeIMHEeHUs]

57 103.02 Peakuinu okvc/ieHUs: M KaueCTBEeHHbIe peaklMy ajibAerugos | 1
Y KeTOHOB

58 | 04.02 Crioco6bl TI0/TyueHusI ajib/IeTU/I0B U KETOHOB 1

59 |07.02 O HOOCHOBHBIE TIpe/ie/ibHble KAPOOHOBBIE KUCIOTHI, 1
0Cc00eHHOCTH CTPOEHHUsI UX MOJIEKYJT

60 | 10.02 M3omepuisi 1 HOMeHK/IaTypa KapOOHOBBIX KUC/IOT, UX 1
(du3nyecKre CBOKWCTBA

61 11.02 XHMHUUeCKre CBOUCTBA Mpe/ie/IbHbIX OJHOOCHOBHBIX 1
KapOOHOBBIX KMCJIOT

62 | 14.02 OcobeHHOCTH CBOMCTB MypPaBbHHOM KHCJIOTHI. 1
MHuoroo6pa3uie KapOOHOBBIX KUCIOT

63 |17.02 OcobeHHOCTH CBOMCTB: HeTpe/ielbHbIX U apoMaThyeckux | 1
KapOOHOBBIX, TUKAapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucsioT. [IpeacTaBuTeny BBICIIMX KAPOOHOBBIX KUCIOT

64 | 18.02 [ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX KUC/IOT. Criocobbr | 1
TIOTyYeHHsl ¥ IpUMeHeHHe KapOOHOBBIX KMC/IOT

65 |21.02 CnoskHble 3¢UpBl: TOMOJIOTHUECKUH psifi, obijast hopmyma, | 1
130Mepus U HOMEHKJIaTypa

66 | 24.02 dusnyeckure U XMMUUeCKHe CBOMCTBA 3(h1poB 1

67 | 25.02 PellleHrie pacuéTHBIX 3a7lau: 10 YpaBHEHUIO XUMUUECKOM 1
peaklivy, Ha oripe/ie/ieHre MOJIeKY/ISIPHOM (POpMYyJIbI
OpPraHMYecKOoro BellecTBa

68 | 28.02 IIpakTnueckas padora Ne 3. PerieHue 1
9KCIepPUMeHTaTbHBIX 3aziau 1o Teme "KapOoHOBbIe
KucsoThl. CroxkHble 3¢upel” MHCTpyKTax 1o BXK

69 | 03.03 JKupbl: cTpoenue, ¢hr3uueckre U XUMUUeCKHe CBOMCTBA 1
(rupponus)

70 | 04.03 Oco6eHHOCTH CBOWCTB KUPOB, CO/IePrKaIlliX OCTaTKU 1
Henpe/ieNbHbIX JKUPHBIX KUCJIOT. 2KUpbI B IpHUpoJe

71 | 07.03 MbU1a Kak COJM BBICIIMX KapOOHOBBIX KMCJIOT, MX Motoiree | 1
pevictBue. [ToHSTHE 0 CUHTETUYECKMX MOIOIIUX CPefCTBaxX
(CMOQO)

72 | 10.03 I'eneTnueckas CBSA3b yrjeBOJOPO/OB U 1
KUCJIOPO/COZlepyKalliiX OPraHuueCKUX BelleCTB

73 | 11.03 CucremMaTH3alMsl M 000011IeHH e 3HaHUM TI0 TeMe 1

74 | 14.03 OO0111ast XapaKTepUCTHKA YT/IeBOJIOB U KIaCCU(HUKALHS 1
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yIJIeBOZIOB (MOHO-, IU- ¥ MIOJIMCaxapy/ibl)

75 | 17.03 MoHocaxapu/ibl: (pr3rueckre CBOMCTBA U Hax0X/eHHe B 1
TIpupoje

76 | 18.03 [IprimeHeHue T/IHOKO3bI, €6 3HaueHue B 1
JKU3He/leITeJIbHOCTH OpraHv3Ma

77 | 21.03 [wvcaxapuzpl: caxaposa, MajbTo3a U jiakTo3a. Haxoxxgenue | 1
B MIPUPO/Ie ¥ IPUMEHEHUe AUCcaxapu/oB

78 [Tonvcaxapuzpl: CTpoeHUe MaKpOMOJIEKY I, pusnueckue | 1
XMMHYEeCKHe CBOKWCTBA, MPUMEHeHHe

79 PerieHvie pacueTHbIX 3a/ja4 Ha oripejiesieHye [10J4 Bbixoga | 1
MPO/IYKTa PeakLWU OT TeOPEeTUYECKH BO3MOKHOIO

80 CucremMaTH3als M 000011IeHre 3HaHUH TI0 pa3zeny 1

81 KonTtponbHas pa6ora Ne 2 1o Teme 1
"Kucnopozcozepsxaiiye opraHuyeckue coeiuHeHus"

Paspgen 4. A3oTcoaep kainye opranuueckue coefrHeHusn (13 yacoB)

82 AMWHBL: KaccuduKaiys, CTpoeHre MOJIeKyJ1, obrmast 1
dbopMysia, U3oMepHsi, HOMEHK/IaTypa U (pu3nueckue
CBOMCTBA

83 XHMHUUeCKHe CBOMCTBA ann(aTHUeCKUX aMHUHOB 1

84 AHWIVH: CTpOeHHe aHW/IMHA, 0COOEHHOCTH XUMHUUeCKUX 1
CBOMCTB aHW/IMHA

85 Crioco06bI 1ostyueHUst ¥ IpUMeHeHre aaudaTiyecKux 1
aMHHOB

86 AMHHOKHCIOTBI: HOMEHK/AaTypa U usomepus, ¢pusnueckue | 1
cBoicTBa. OT/e/IbHBIE NTPe/ICTaBUTENIN O-aMUHOKUC/IOT

87 XuMHUUecKre CBOMCTBA aMHHOKUC/IOT, UX OWo/Iornueckoe 1
3HaueHHe aMUHOKUCIO0T. CUHTe3 M TMpOoIn3 MeNTU/0B

88 benku Kak MpUpO/IHbIE TIOJIMMEPbI, CTPYKTYPhI OeJIKOB 1

89 XUMHUECKHe CBOMCTBA OeJIKOB 1

90 IlpakTnueckasi padora Ne 4. Perrenne 1
3KCIepUMeHTa/IbHbIX 3a7au 1o Teme "Pacrio3HaBaHue
opraHuueckux coeguHeHu" MHCTPyKTax 1o bK

91 A3oTCcoepallue reTepoLUK/InYecKrue CoeJUHEeHUS. 1
HyxknenHOBbIe KMC/IOTBI: COCTaB, CTPOEHUE U
Guosioruueckast poJib

92 IlpakTuueckasi padora Ne 5. Perienne 1
SKCIepUMeHTa/IbHbIX 3aJau 1o TemMe "A30TcofeprKalue
opraHvueckue coegrHeHuss" MHCTpyKTax no b2K

93 PacuéThl M0 ypaBHEHUSIM XMMHUUYECKUX peakiui 1

94 KonTposabHasi padora Ne 3 o Teme "A30Tcozeprkariiye 1
OpraHuvecKue coeJMHeHus "

Pa3pen 5. BoicokoMoJieKy/1sApHbIe coeAnHeHus (8 uacoB)

95 OCHOBHbBIe IOHATUSI XUMUM BbICOKOMOJIEKYISIPHBIX 1
COeIMHeHUU U MeTO/bl UX CUHTe3a —I10/IMMepUu3aLys U
TMI0JIMKOH/ZIeHCaLsl

96 ITnacTMaccel. Y THUIM3anys U repepaboTKa I1acTHKA 1

97 OnacToMepbl: HaTypa/bHbIM CHHTETUUeCKHe KaydyKHU. 1
PesuHa
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98 BoJsiokHa: HaTypasbHble, UCKYCCTBEHHbIe, CUHTeTUUeckue. | 1
[TosmMMeps! crielMaJbHOrO Ha3HaueHUs!

99 IIpakTnueckas padora Ne 6. PerieHue 1
SKCIepUMeHTa/IbHbIX 3a/jau 1o Teme "Pacrio3HaBaHue
IJIACTMACC ¥ BOJIOKOH" MIHCTpyKTax o boK

100 O600111eHMe ¥ CUCTeMaTH3alysl M3y4eHHOro MaTepHasa o | 1
TeMe "BBICOKOMOJIEKYJISIpHbIe coejuHeHus"

101 Ponb opraHnuecko XMMUU B 3KOJIOTUU 1

102 [ToBTOpEHMe U 3aKperieHue NPOKJeHHOTr0 MaTepuasa 1

11 KJZTACC

No [Hara Tema ypoka KomnuectBo

n/m | iad | dak 4yacoB

T

Pa3gen 1. Teopernueckue 0oCHOBBI XuMuH (39 yacoB)

1 3.09 [TepBruHbIi UHCTPYKTaK. ATOM. COCTaB aTOMHBIX si/iep. 1
XuMuryeckuii 3nemMeHT. MI30TorbI

2 4.09 CTpoeHue 3/1IeKTPOHHBIX 000/I0UEK aTOMOB, KBAHTOBbIE 1
yncia

3 6.09 Knaccudwukaiysa XuMruuecKrx 3/eMeHToB (s-, p-, d-, f- 1
3/1eMEHThI)

4 10.09 PacripesiesieHrie 371eKTPOHOB 10 AaTOMHBIM OpOUTA/ISIM 1

5 11.09 O/eKTpOHHbIe KOH(UI'YPaLMi aTOMOB 3/IEMEHTOB B 1
OCHOBHOM U BO30Y>X/IEHHOM COCTOSTHUM

6 13.09 OneKTpOHHbIe KOH(UTYpaLi HOHOB. 1
DJIEKTPOOTPHULIATETEHOCTh

7 17.09 [Teprnoanueckuii 3akoH U [leproanueckasi cuctema 1

XUMHUYecKux 3eMeHTOB /1. 1. MeHjeneeBa, CBA3b C
COBPEMEHHOU TeopHuel CTPOeHHsl aTOMOB

8 18.09 3aKOHOMEPHOCTH U3MeHeHHsI CBOMCTB XUMHUYEeCKUX 1
3/IEMEHTOB 1 00pa3yeMbIX UMM MIPOCTBIX U CJIOXKHBIX
BeleCTB I10 TPyMNIiaM U IIepuofam

9 20.09 Cucremaru3saiys ¥ 000011ieH1e 3HaHUi 110 TeMe 1

10 | 24.09 Buzibl xuMuueckoy cBsi3u. MexaHu3mbl 006pa3oBaHus 1
KOBa/IEHTHOM CBsA3U. BoloposiHas cBsi3b. MexXMosieKy IsipHble
B3aUMO/IeUCTBHUS

11 | 25.09 BaneHTHOCTB ¥ BajileHTHbIE BO3MOXXHOCTH aTOMOB. CBS3b 1
3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJI C UX FeOMeTPUUeCKUM
CTpOeHueM

12 1 27.09 [IpencraBieHyst 0 KOMIUIEKCHBIX COeJUHEHUSIX: COCTaB U 1
HOMeHK/IaTypa

13 | 01.10 BeliectBa MOJIeKy/IIpHOTO U HEMOJIEKYJ/IIPHOT'O CTPOEHUSI. 1
TUMbI KPUCTA/UIMYECKUX PeIleTOK U CBOKCTBA BeleCTB

14 | 02.10 ITonaTue o gucnepcHbIX cucteMax. IIpejcrasieHue o 1
KOJVIOW/IHBIX PacTBOpax

15 | 04.10 McTuHHBIe pacTBOPEI: HaChILeHHbIe ¥ HeHAChILLIeHHbIe, 1
pacTBopuMoCTb. Kpucra/uioruparsl

16 | 08.10 Crioco6bl BHIpayKEHHST KOHIIEHTPAI[UM PaCTBOPOB 1

17 109.10 PelieHue 3a/1au ¢ UCNo/ib30BaHUEM TMOHSATHM ""MaccoBasi fgons | 1
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pPacTBOPEHHOIO BelljecTBa'", "MOJIsIpHas KOHLeHTpaLus'"

18 | 11.10 Kraccudukaiiysi 1 HOMeHK/IaTypa HeopraHMueckux Belects | 1

19 |15.10 Cucremarusanus 1 000011jeHe 3HaHUH 110 TeMe 1

20 | 16.10 KonTposbHasi padora Nel mo Temam "CtpoeHue aToMa. 1
[Tepuoguueckuii 3aKoH 1 [Teproanueckas cucrema
XuMHU4eckux 3eMeHToB /1. M. Mengeneesa", "CtpoeHue
BeliectBa. MHoroo6paswue Belrects"

21 |18.10 Knaccudukarus Xxumruueckux peakilidii B HeopraHuyeckoi u | 1
OpPraHUYeCcKON XMMHUM. 3aKOH COXPaHEHMsI MacChl BEILleCTB;
3aKOH COXPaHeHHUs Y NIpeBpallleHNs SHepruu npu
XMMHYECKHUX peakLMsaxX

22 12210 TenoBble 3¢(eKTbl XUMUYEeCKUX peaKLivil. 1
TepMoxyMHUUeCKHe YpaBHEHUS

23 |23.10 Borunciienns o ypaBHeHUsIM XUMUUYECKUX peakLiii 1 1
TePMOXUMUUYECKUM YpaBHEHUSIM

24 | 25.10 CKOpOCTh XMMUUECKOU peakLuu, eé 3aBUCHUMOCTb OT 1
pa3/IMyHbIX (akTOpoB. KaTanms U KaTtanu3aTopsl

25 ]05.11 ["'omoreHHble U reTeporeHHble peakliuu 1

26 | 06.11 ITpakTrueckasi pabota Ne 1 110 Teme "BrusiHMe pa3TMUHBIX 1
(haKTOpOB Ha CKOPOCTb XMMHUECKOH peakiu"

27 |08.11 Ob6pariMble 1 HeoOpaTUMble peakLu. XUMAYeCcKoe 1
paBHOBecHe

28 | 1211 [MTpakTrueckas pabota Ne 2 o Teme "BinsiHre pa3mAYHBIX 1
(hakTOpOB Ha MOJI0KEHUe XMMUUeCKOro paBHOBecHst"

29 |13.11 OnekTponuTHdeckas auccoryarysi. CunbHbIe U cyiabble 1
3/1eKTpoJInThL. CTerneHb JUCCOLMALIAU

30 | 15.11 NounHoe npousseenue Bozbl. Cpesa BOAHBIX paCTBOPOB. 1
Bogiopoanbiii okasaTens (pH) pactBopa

31 |19.11 I'mpponus cosneit. Peakuyu, mpoTekarolye B paCTBOpax 1
3JIEKTPOJIUTOB

32 |20.11 [MTpakTrueckast pabota Ne 3 o Teme "Xumuueckue peakimy | 1
B PacTBOPAax 3JIEKTPOJIUTOB"

33 | 2211 OKHCUTeTbHO-BOCCTAHOBUTE IbHBIE peakluy. Baknenme | 1
OKMCUJIUTE/IU ¥ BOCCTAHOBUTEIN

34 |26.11 MeTo/| 3/IeKTPOHHOTO (371IeKTOHHO-MOHHOT0) OasiaHca 1

35 |27.11 DJIEKTPOJTM3 PACTBOPOB Y PAClaBOB BEIIECTB 1

36 |29.11 Pelienue 3aa4 pa3iMYHbIX TUTIOB 1

37 103.12 PellieHuve 3a/1au pa3/IMuHbIX TUIIOB 1

38 | 04.12 CucremaTH3aIys ¥ 0000IIIeHe 3HaHU TI0 TeMe 1
"XumMuueckue peakuyuu"

39 |06.12 Konmposabnas paboma Ne 2 110 Teme "XuMuueckue 1
peakuuun"”

Paspgen 2. Heoprannueckas xumus (54 yaca)

40 | 10.12 [TonoyxeHre HeMeTas10B B [leproguueckoii cucteme 1
XUMHUUecKux 371emeHToB [1. 1. MeHzeneeBa 1 0cOO€HHOCTH
CTpOeHUs UX aTOMOB. Pr3nyecKkHre CBOWCTBA HEMETA/IZIOB

41 |11.12 Annorponus HemeTa/UI0B (Ha IpUMepe KUCI0pPOoJa, Cephl, 1
docdopa u yrieposa)

42 |13.12 Bopopoz: nonyuenuve, gpusnueckue U XuMu4eckre CBOMcTBa. | 1
I'uapuabl

43 [17.12 ["asioreHbl: HAXOXKAEHUE B TIPUPO/IE, CTIOCOOBI MOy YeHHs, 1
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dbu3nuecKre U XUMHUUecKre CBONCTBa

44 | 18.12 I"anorenoBo10po/bl. BarkHel11vie KUCIOPOACOep Kallie 1
COeJJMHEeHMs rajloreHoB

45 |20.12 JlabopaTopHbIe ¥ TIPOMBIILITIEHHbIE CTIOCOOBI TIOTyYeHu st 1
rasioreHoB. [IpyMeHeHHe rajoreHoB U UX COeJUHEHUU

46 | 24.12 [Tpaktryeckast pabota Ne 4. PeliieHre 5KCTiepUMeHTabHBIX 1
3ajiau 1o teme "I'anoreHsr"

47 | 25.12 Kucnopog: nabopaTopHble U IPOMBILLITIEHHbIE CTIOCOObI 1
N0JIy4eHus], pu3nUYecKue U XuMuueckre cBorcTBa. O30H.
[TpuMeHeHKe KUCI0PO/Ja U 030Ha

48 | 27.12 OKCH/bI ¥ TEPOKCH/IBI 1

49 |10.01 [ToBTOpHBIV MHCTPYKTaX. PellieHre 3a7au pa3MyHbIX TUMOB | 1

50 | 14.01 Cepa: Hax0KJeHHe B IPUPOJe, CTIOCOOBI TIOTyUeHUS, 1
¢du3nueckre U XMMUYeCKHe CBOMCTBa

51 |15.01 CepoB0o/10po/I, CY/Ib(UIbI 1

52 |17.01 Kucnopoacoaep:xaiiue coefiiHeHust cepbl. Oco6eHHOCTH 1
CBOMCTB CepPHOM KHUCIOThI

53 |[21.01 [MTpakTrueckast pabota Ne 5. PerieHue 3KCriepyuMeHTaIbHBIX 1
3aga4 1o teme "Cepa v eé coejuHeHus "

54 |22.01 A30T: HaxoXx/leH’e B TIPUPOJe, CIIOCO0bI IOy YeH s, 1
du3nueckre U XuMUUeckre CBOMCTBa. AMMMAK, HUTPU/IbI

55 |24.01 Kucnopoacoaepkaiijue coefimHeHus azota. OcoOeHHOCTH 1
CBOMCTB a30THOU KMCJIOTHI

56 |28.01 ITpMeHeHMe a30Ta U ero coeJMHeHUI. A30THbIe yao0penust | 1

57 129.01 docdop: HaxOKIeHMe B TIPHUPO/Ie, CIIOCOOBI MOJTyUYeHus], 1
du3nyeckre U XumMuueckue cBorctBa. Pochuzibl U hochuH

58 | 31.01 Oxkcugpt hocdopa, pochopcopepkaiiiyie KUCI0THL. Comu 1
dhochopHOM KMC/IOTHI

59 |04.02 [Tpumenenue ocdopa u ero coegunernit. PochopHbie 1
yA00peHus

60 | 05.02 [TpakTuueckasi pabota Ne 6. PeitieHre 3KcriepuMeHTaTbHBIX 1
3a/1a4 110 TeMe "A30T U docdhop U X coefHeHUSs "

61 | 07.02 Yrnepo/: HaxOXKJeHue B IPUpPo/ie, al/IOTPOITHbIE 1
MouduKarmy; pr3ryeckre U XUMUUeCKre CBOMCTBA,
TIpUMeHeHHe

62 |11.02 Oxkcup yrnepoga(Il), okeup yrnepoga(I1V), yronbHas kuciaora | 1
U eé conu

63 |12.02 PellieHuve 3a/1au pa3/IMuHbIX TUIIOB 1

64 | 14.02 KpemHuii: HaxoKieHre B MPUPO/ie, CIIOCOOBI MOy ueHHs, 1
¢dusnUeckre U XMMUYeCKre CBOMCTBa

65 |18.02 Oxkcup kpemuusi(1V), kpeMHUeBast KUC/I0Ta, CUJIMKAThI 1

66 | 19.02 [IprMeHeHHe KpeMHUsI U ero coe/juHeHU. CTeKo, ero 1
ToJlyueHre, BU/IbI CTeK/Ia

67 |21.02 Pelienue 3aa4 pa3iMyHbIX TUTOB 1

68 | 25.02 Cucremarusarnus 1 000011jeHe 3HAHUI 110 TeMe 1
"HemeTaser"

69 |26.02 KonTtposbHast pabora no teme "HemeTtanibr" 1

70 | 28.02 AHanu3 pe3ynbTaToOB KOHTPOJILHOW PabOThI, KOPPEKLIUS 1
oIMO0K

71 | 04.03 [Tonoxxenne metannos B [lepuoguyeckon cucreme 1

XUMHAUYECKHUX 371eMeHTOB. OCOOeHHOCTH CTPpOEHUA
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3JIEKTPOHHBIX 000/10UeK aTOMOB MEeTa/I/IOB

72 | 05.03 O61ue du3nyueckre CBOMCTBAa MeTalyioB. [IpumMeHeHMe
METaJIOB B OBITY ¥ TEXHHUKE

73 107.03 CniaBbl MeTa/110B. Koppo3usi meTasnioB

74 |11.03 Pelienue 3aau pa3iMyHbIX TUIIOB

75 | 12.03 D/IeKTPOXUMHUYeCKUH psiJ| HanpsDKeHU MeTanioB. Obiue
croco0bl OYYeHHsl MeTasljioB

76 | 14.03 OO61m1ast xapaKTepuCTHKa MeTa/uioB [A-rpymmbl
[Tepuoaunueckoli cUCTeMbl XUMHUYECKUX 371eMeHTOB. Hatpuit
Y Ka/Iiii: mosyueHue, (pyu3ryeckre U XMMUUeCcKue CBOMCTBa,
NIpUMeHEeHHe TIPOCThIX BellleCTB U UX COeJUHEHUU

77 | 18.03 OO6ras xapakTepuCcTHKa MeTa/uioB [TA-rpymrsl
[Tepuoanueckol CUCTeMbI XUMUYECKUX 31eMEeHTOB. Maruui
Y KaJ/IbLUii: TIo/TyueHue, pusnueckrie U XMMU4YecKue
CBOWCTBA, TPUMEHeHHe TIPOCTHIX BEIeCTB U MX COeJUHEHUIN

78 119.03 JKEéCTKOCTh BOZIBI M CITOCOOBI €€ yCTpaHeHuUs

79 | 21.03 AnoMUHMI: Iony4yeHue, Gr3nuecKrie U XUMHAYecKre
CBOWCTBA, IPUMEHeH e

80 AmdoTepHbIe CBOMCTBA OKCH/]a U TUIPOKCH/IA a/TFOMUHUS,
T'M/IPOKCOKOMILIEKCHI aTFOMUHMS], UX IPUMEeHeHue

81 PenrteHne 3a71au pa3IMyHbIX THUTIOB

82 [Mpaktryeckast paborta Ne 7. PellieHHe 3KCTiepuMeHTalbHbIX
3aj1au 1o teme "MeTaibl IJIaBHBIX MTOJTPYyIT"

83 OO6111ast xapakTepyuCTUKa MeTaslioB obouHbIx noArpy (b-
rpynn) [Teproguueckoy cCUCTeMbl XUMUYECKUX J1EMEHTOB

84 du3nueckre U XMMUUeCKUe CBOMCTBa XpoMa U ero
COeJMHEHUH, UX NTPUMEHEeHHe

85 Bakneiiivie coefiuHeHus1 Mapradiia. [lepMaHraHaT Kamus,
€ro OKUC/IUTE/IbHbIE CBOKCTBA

86 dusnyeckre U XMMUUeCKHe CBOMCTBA Kese3a U ero
coeguHeHu. [TosydyeHre M Ip¥MeHeHHe CIIJIaBOB JKeJle3a

87 ®du3uyecKre U XMMHUYeCKre CBOMCTBA MeJIU U eé
COeJMHEHWUH, X PUMEHEHHE

88 ®u3uyecKre U XMMHUUYeCcKre CBOMCTBA LIMHKA U ero
COeJMHEHWUH, UX NpuMeHeHHe. ['M/]POKCOKOMIIEKChI [IMHKa

89 [TpakTtrueckast pabota Ne 8. PelieHre 3KCriepuMeHTaTbHBIX
3a/1a4 110 TeMe "MeTasuibl TOOOYHBIX MOATPYIIT"

90 Peluienue 3a7a4 pa3iMyHbIX TUIIOB

91 O600111eHMe ¥ CHCTeMaTH3al|s U3yYeHHOr0 MaTepHasa 1o
TeMe "Metaibl"

92 KonTponbHast pabota no Teme "MeTaib"

93 AmnHanu3 pe3y/bTaTOB KOHTPOJIBHOM PabOThI, KOPPEKLIUS
ommboK

Pa3pen 3. Xumus u xxu3Hb (9 uacoB)

94 Posb xviMum B 06ecrieueHny yCTOHUMBOTO Pa3BUTHS
yesioBeuecTBa. [IoHATHE 0 HAyUHBIX MeTOZ,AX UCC/IeZ0BaHUS
BellleCTB

95 HayuHble npuHLUIIBEI OpraHu3alii XUMHUYECKOIr o
NpoU3BO/CTBA. [IpOMBIIIIEHHBIE CTTOCOOBI TIOMyUeHHST
Ba)KHEUILIMX BeleCTB

96 X¥MUYecKoe 3arpsi3HeHre OKpYsKarolle cpefibl U ero
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TIOCJIe[ICTBUS

97 XUMUS Y 3[0POBbe uesioBeka. JIekapCcTBeHHbIE Cpe/iCTBa 1

98 Xumust iy, Posie xumuu B 06ecrieyeHUH MULLEBO 1
6e3omacHocTH

99 KocmeTtryeckue 1 nap@romepHblie cpesictBa. boiToBast xumusi | 1

100 XuMus B CTPOUTeE/ILCTBe. BakHellle CTpOUTe/IbHbIe U 1
KOHCTPYKLIMOHHbIE MaTepyasibl

101 XuMus B CebCKOM X03s1cTBe. OpraHnyeckue u 1
MUHepaJibHble y100peHust

102 Cucremaru3aiysi ¥ 000011IeHHe 3HaHUH 110 TeMe 1

YYEBHO-METOJMNYECKOE OBECIIEYUEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHWAJIBI /I YYHEHUKA

v Xumwust. 10 kacc: yue6. a/s 061ieo0pa3oBat. opraHi3aiiyi: 6a30BbIi
ypoBeHb / O.C T"abpuenss, U.I'. Octpoymos, C.A. CnagkoB. — 4-e u3f,.,
crep. — M.: [Ipocseienue, 2022. — 128 c.: us.

v Xumus. 11 knacc: yue6. a/1s 061eo0pa3oBar. opraHu3aii: 6a30BbIii
ypoBenb / O.C I'abpuenss, N.I'. Octpoymos, C.A. CnagkoB. — 4-e u3.,
crep. — M.: IIpocseiienue, 2022. — 127 c.: uin.

METO/JUYECKUE MATEPHUAJIBI IS YUUTEJIA

v" TloypouHnsle pa3pabotku mmo xumun. 10 kimacc. / M.FO. 'opkoBeHKO — M.
BAKO, 2016. — 320 c.

v" Tloypounsle pa3paboTku mmo xumuu. 11 kmacc. / H.IT. Tpoery6oBa — 2-e u3,.
— M.: BAKO, 2017. -432 c.

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET

v" http://www.chemnet.ru "azeTa « X¥MHsi» U CailT /s yunTesst «51 Uay Ha YPOK XUMHU»
v" http://him.1september.ru Eaunast kosutekrus LJOP: TTpegmMeTHast KOMIEKIUs « XUMUS»

v" http://school-collection.edu.ru/collection/chemistry EcrecTBeHHOHayUHEBIE
9KCTIEPUMEHTBI: XUMUSI.

http://www.alhimik.ru

http://chem.rusolymp.ru Opranuyeckasi XUMUsI: 37IEKTPOHHBIN yueOHUK 15l Cpe/iHei
IIKOJTbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: JIEKTPOHHBIN YueOHUK
http://www.hemi.nsu.ru OTKpBITBIN KO/Ie[pK: XHUMUS

http://www.chemistry.ru TemaTryeckast ro/jfiep>kka 06pa3oBare/ibHOT0 OHJIalH-CepBHCa
http://www.edu.yar.ru/russian/projects/predmets/chemistry /luctaHijuoHHbIe
3BPUCTHYECKUE OJIMMITHA/IbI TI0 XUMUN

http://www.eidos.ru/olymp/chemistry 3aHnmMarenbHasi XUMusi

AN

ANEA NI NI

<
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http://www.eidos.ru/olymp/chemistry
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
http://www.hemi.nsu.ru/
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
http://www.alhimik.ru/
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g

http://home.uic.tula.ru/~zanchem. 3 onbita pabotsl yuurens xumun: cat H.1O.
CbICMaHOBOM

http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmaHoBoi
http://www.104.webstolica.ru Knaccudukaiys XuMryeCcKUx peakLuii
http://classchem.narod.ru Kon Tpen — Xumust 711 BceX: yueOHO-UHPOPMALMIOHHBINA
caur

http://kontren.narod.ru Marepuarisl KadeApsl pr3ruecKkoi U KOIIOUIHON XUMUU
HOxxHOTO (hesrepanbHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru
http://chemistry
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https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
http://www.104.webstolica.ru/
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw




