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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3yjibTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTEIbHOM MPOTPaMMBI CpeaHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B  dDenepadbHOM  TOCYAapCTBEHHOM
oOpazoBarensbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMHs» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
Qdenepany, peaqu3yIOLMX OCHOBHBbIE 0Opa3oBaTeibHBIE MPOrpamMMbl, H
OCHOBHBIX TonoxkeHuil «Ctpateruu pa3Butus BocnuTaHuss B Pocculickoi
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopspkenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenTyanbubie nonoxenuss GI'OC COO o B3anMMOOOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUI K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

XuMHUYECKoe oOpazoBaHue, MoJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHON  OpraHU3allK, SBISETCA HEOThEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHT 3aBEpIIAOIIMM HTallOM peaau3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHHA. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHNS MUPOBO33PEHUS U OOIIECH KyIbTYPHI
YelioBeKa, a TaKkkKe OKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBI0 M IpUpOAHOW cpene. Peamusyercs xumMuueckoe oOpazoBaHHE
00ydJaromuxcs Ha YPOBHE CPEHEr0 OO0IIero oOpa3oBaHMs CPEJACTBAMH YYEOHOTO
peaMeTa «XHMHS», COAEpPKAHUE U IIOCTPOCHHE KOTOPOrO ONpENEIECHbl B
nporpaMmMe MO XUMHH C Y4€TOM CHEUM(PUKHM HAyKHM XUMUHU, €€ 3HAUYeHUs B
NO3HAHUM TPHUPOABI M B MaTepHAIIbHOM JKHM3HM OOIIECTBa, a TaKkKe C Y4ETOM
o0mMX 1eJeil W TNPUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero obmiero oopazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK UIPaeT 0cOOYyI0 poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B ()OPMHUPOBAHHE PAIIMOHAIBHOTO HAYYHOT'O MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHMS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEro MHpA, OCO3HAHMS B3aHMOCBS3U MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMM U BO3MOKHBIMU 00JIaCTIMU IPUMEHEHUS.
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TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XHUMUS CTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOJIUMBIM YCIOBUEM YCIEITHOTO
TpyZa M KU3HM KaxXJI0oro uieHa oOmiectBa. CoBpeMeHHas XHUMHS Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHMU HalpaBlieHa Ha pelieHue
I00ambHBIX TPOOJEM YCTOMYMBOIO pa3BUTHSL UEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIEBOM, SKOJIOTHUYECKON OE30MaCHOCTU U OXPaHbI 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeameta «Xumus» (10—11 knaccel, 0a30BbIM YpOBEHb
W3YUYCHUSI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA OOMIEKYIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HEOOXOMUMYI WM Uil  BBIPAaOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOTKCHUS
0o0pa3oBaHUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocrapisitoniuMu  TipeiMeTa  «XuMHUs» SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmas W HEOpPraHUYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. OOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU H3YYCHUU
npeaMeTa oOecreurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB ¥ TEOPUI XHUMHUH.

CtpykTypa coiepxkanus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJXOJla K U3Y4YEHHUI0 Y4YeOHOro wmarepuasa U 0O0YCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNpPEACIIEHHBIX
TEOPETHUYECKUX YpOBHIX. Tak, B Kypce€ OpPraHMYeCKOM XHUMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHSI OPraHHUYECKHUX
COCIMHEHUN, a TaKX€ Ha YPOBHE CTEPEOXMMUYECKUX M 3JIEKTPOHHBIX
npencTaBlieHuid o cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB IO CIOXKHBIX OMOIOTUYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4ecko XHWMHUHU IIOIYy4arOT pPa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpBOHAYAIILHBIC
MPEICTABICHUS O XUMHUYECKOM CBS3H, KIACCU(MUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIINU.

[log HOBBIM yriioM 3peHusi B ImpeameTe «XHUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YYEHHbIH Ha YPOBHE OCHOBHOrO o0miero oOpa3oBaHUs
TEOPETUYECKUA MaTepuan # (PaKTOIOTMYECKHE CBEJCHUS O BElIeCTBaX U
XAMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XAMHS» OOYYArOMIMMCSl TPEJOCTABIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOTIO 3aKOHA C OOIIETEOPETHUUECKUX M METOJOJOTHMUECKUX MO3ULIUM,
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riyoke TMOHATh HUCTOPUYECKOE U3MEHEHHE (PYHKUMH 3TOro 3akoHa — OT
00001aro1Iel 10 0O0BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, A TAKKE O XMMUYECKUX PEaKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpoTeKkaHus jonosHgercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHM COJEP)KAaHUS, HMEIOIIUMH KYyJIbTYPOJOTUYECKUA M MPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TIOHHMMAHUIO B3aUMOCBA3U XUMHUU C
APYTMMHU HayKaMH, PACKpbIBAIOT €€ pPOJIb B II03HABATEIBHOW M IPAKTUYECKOMN
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXXEHUSA K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0OyiemMax, CBS3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIHUBATh MHGOPMALHIO U
OpUMEHSATh €€ JUId TONOJHEHUS 3HaHWM, pelIeHUs HWHTEIUICKTYalbHbIX U
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIBCKUX 3a/1ad. B 1enoM coaepxanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  YPOBHS  HM3YYEHHS  OPUEHTUPOBAHO  Ha
dopMupoBaHue y 0O0ydYalOMMUXCS MHPOBO33PEHUYECKONM OCHOBBI [IJISi MOHUMAaHUS
¢unocopckux Hel, TakKMX KakK: MaTepuaibHOE €IMHCTBO HEOPraHHMYECKOro M
OpraHMYecKoro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHMEM, II03HABAEMOCTh IMPUPOJHBIX SIBICHUN NYyTEM OJKCIIEpUMEHTa U
pelIeHus] TMPOTUBOPEYUH MEXKIy HOBBIMHU (akTaMd ¢ TEOPETUYECKUMHU
IPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUU 3KOJIOTUYECKUX Mpodiiem, a
TaKKe MpobsieM cOepexeHus: YHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3agady  BOCIHMTAHMWS, pa3BUTHSA UM COLUATIU3AIUU
oOy4Jaromuxcs TPUHITHIE TPOrpaMMON MO XUMHH TOJIXOIBI K OMNPEIETICHUIO
colepKaHUsi M TOCTPOCHHUS TMpeaMeTa NpeaycMaTpuBaioT (HOpMHpPOBaHUE
YHUBEPCAJIbHBIX  Y4YEOHBIX JCHCTBUH, HMEIONMX 0a30BOe 3HAYeHUE JUIS
pPa3TUYHBIX BHJIOB JICSITEIILHOCTU: pEHICHUs MpodiieM, TOUCKa, aHaau3a |
00paboTku nHGOpMAIIHH, HEOOXOJUMBIX JIJIsI PUOOPETEHNUS OTbITa TPAKTHIECKOM
U HCCIIEOBATENICKON AEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEIHET0 OOIIET0 0Opa30BaHuUs, IPU ONPEAEICHUH
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LEeJIell H3Yy4eHUs NpeIMeTa HalpaBIeHUEM
MIEPBOCTENEHHOW 3HAYMMOCTH TPAJAMIMOHHO NPHU3HAETCA (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTHYECKOU
JESATENBHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.
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CornacHo JaHHOW TOYKE 3pEHHUs TJIaBHBIMU LEISIMU H3YYEHHs IpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xi1.) sBiIsIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUM KaK  BaKHEHIIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
J€XAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHHMAHHME CYIIHOCTHU JTOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJIEHHE C HUCTOpUEeH
UX Pa3BUTHUA U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX peaklUil, HEeOOXOIMUMBIX JUIsi TNpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOLIUX MECTO B IPUPO/IE, B MPAKTHUECKOW U MOBCEIHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATENBHOCTHU, CBSI3aHHBIX C HAOJIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 DJKCHEPUMEHTa, COOJIOJICHUEM TMpPaBUI
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atumMm, copepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3y4eHUs
npeaMeTa B MporpaMMme Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpelHero obmiero odpazoBanus. CerojHs B
NpernojjaBaHid  XUMUKM B OOJbIIEH  CTemeHH OTHAETCs  MPEeNIOoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUsA OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBITYCKHUKA 00II€00pa30BaTEIbHON OpraHu3alliy, BIaJCIOIIET0 He
HAO0OpOM 3HaHUM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUN M NMPUMEHEHHUS UX B PEabHOMN JKU3HU
IUTSl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBA3u c 3TUM nOpu u3ydyeHHH npeaMera «XUMUsS» JTOMUHHPYIOIIEE
3HauEHHUE MPUOOPETAIOT TAKKE 1IETU U 3a]1ayH, KaK:

azanTanus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOoBaHME  WHTEJUIEKTYyaJlbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHUIO T'PaMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYALUSIX, CB3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0OyYarOmUXCsl  KJIIOYEBBIX HABBHIKOB  (KITFOUEBBIX
KOMIIETEHIMI), HMMEIOINUX YHHBEPCAJIbHOE 3HAUYEHUE JMJIsI Pa3JIMYHBIX BHUJOB
JESTENBHOCTH: PEIICHUs MPOoOIeM, MOUCKA, aHAIM3a U 00padOTKH MH(POPMAIINH,
HEOOXOMUMBIX ISl TPUOOPETEHUS ONbITAa JEATeIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B T[IO3HAHUM XHUMHHM, a TaKXke JUIsi OUEHKHM C TO3ULHM
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIMIECTB W XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U MPUPOIHYIO CPENY;
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pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HaHUS MO0 XUMHUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIB30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JIJIs TIOMCKAa U aHain3a Y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHNUS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, TMpPHU IUIAHUPOBAHUU U MPOBEICHUH XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcsi yOeKJAEHHOCTM B T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTOIBb30BaAHMUSI, TTOTIOJIHEHHS YHEPTETUHYECKUX PECYPCOB U
COXpaHEHHs] TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OEpexHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETCHHs OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW ISl TIPUHSTHS TPAMOTHBIX peEIIeHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yueOHOM maHe cpenHero ooOmero oOpa3oBaHHs MpeaMeT «XUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MPEIMETHOU 001acTu «ECTECTBEHHO-HAyYHbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX JUIS U3yUYEHUsI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmero odpazoBaHusi, cocrapiser 68 yacoB: B 10 kimacce — 68 gaca (2
gaca B Hezelno), B 11 kitacce — 68 gaca (2 yaca B HEJIeIIO).
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COJEPKAHUME OBYUYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTI/lqecm/le OCHOBBI oprannquKoifl XHUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MIOJIyYEHNH HOBBIX BEIIECTB M MaTEpHaloB. Teopus CTPOEHHsS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUs. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewmecTB. [oMmonorus, wu3oMepus. XHMHYECKas CBA3b B
OpPraHWYECKUX COEINHEHUSAX — OJUHAPHBIE U KPATHBIC CBS3H.

[IpencraBinenue o kiaccuukauu opraHM4yeckux BemiecTB. HomeHknaTypa
OpraHMYeCKUX COEIUHEHUN (CUcTeMaTHyecKas) U TpUBUAJIbHbIE Ha3BAHMS
BaKHEUIINX MIPEACTABUTENIEH KIACCOB OPraHMYECKUX BEILECTB.

OKCHEepUMEHTAJIbHBIE METOJbl HM3Y4YeHHUS BEHIECTB M UX MPEBPAILCHUN:
O3HAaKOMJIEHHE C 0Opa3llaMu OpraHMYEeCKHUX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYEeCKUX BEIIECTB, HaOIIOIEeHUE W
OMMCaHUE AEMOHCTPALMOHHBIX OMBITOB M0 NPEBPAIICHUIO OPTraHUYECKUX BEIIECTB
[pU HarpeBaHuu (TU1aBlieHUEe, OOYTJIMBAaHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeTaH u 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN aJKaHOB: (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHus] W TOpPEHHUs), HAXOXKJICHHE B NPHUPOJAE, MOIYYCHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUIIEH U MPONUJIEH —
NPOCTEHIINE TPECTABUTEIN AalKEHOB: (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUApPATAUUHU, OKUCICHHUS H
MIOJINMEPU3ALIMH ), IOTYyYEHUE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metmnOyranuen-1,3: cTpoeHue, BakHEHIIne
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlomydeHne CHHTETHYECKOro
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psll. ALleTHIIEH
— MPOCTEUIINK MNPEICTABUTENb AJKHMHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XUMUYECKHE CBOMCTBA (peakuuH TUIPUPOBAHUSA, TaJOT€HUPOBAHUS, TUApaTalUH,
rOpEeHUs ), NOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, crpoeHue, (U3NYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu raJoreHupOBaHUs U HUTPOBAHUS), MOJyUYCHHE U NMpUMeHeHue. Toiyoun:
COCTaB, CTpoeHHE, (U3MYECKHUE U  XUMHUYECKHME CBOWCTBAa  (peakuuu
rajJloreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHHE M NpPUMEHEHHE. TOKCHUYHOCTH
apeHoB. ['eHeTHuYeckass CBsS3b MEXIY YIVIEBOJOPOJAMH, HPUHAMJIEKAIIMMH K
Pa3JIMYHBIM KJIaccaMm.
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IIpuponHble UCTOYHUKM YrieBOAOPOHOB. IIpupoaHbli ra3 U IONYTHBIE
He(dTanble ra3pl. Hedth m e€ mpoucxoxaeHue. CrnocoObl nepepabOTKu HEPTH:
MEPErOHKa, KPEKUHI (TePMUYECKUW, KaTAIUTUYECKHil), muposu3. IIpoaykTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYECHHMS BEUIECTB M MX IPEBpALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM IJIacTMacC, Kay4yKOB U PE3UHbI, KOJJIEKIIUU
«Hebtb» u  «Yromwb», MOACIUPOBAHHE  MOJICKYJ]  YIJIEBOJOPOJIOB U
raJIOr€HONPOU3BOAHBIX, MPOBEJICHNE MPAKTUYECKON paOOThl: MOTYyYEHUE ITHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuétnnle 3a1aun.

Bbluncienuss 1mo ypaBHEHMIO XHMHMYECKOW peakuuu (maccel, 00bEMa,
KOJIMYECTBA UCXOJIHOIO BEIIECTBA WM MPOJIYKTA PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB WIIH MPOJAYKTOB PEAKIIMH).

Kucaopoacoaepxamme opranudecKue coeJuHeHust

[IpenenbHblE OQHOATOMHBIE COUPTHL. METAaHON W 3TaHOJ: CTPOCHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peaklUMh C AaKTUBHBIMU MeETaJlJlaMH,
raJjoreHoBOJAOpOAaMHU, TOpPEHHE), NpPUMEHEHHE. BoIOpOIHbBIE CBSI3U MEKIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHoOroaToMHbl€  CHOUPTHI. OTWICHIVIMKONIb W TIMLEPUH: CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO LIEIOYHBIMU
METaJUIaMH, KAauyeCTBEHHAsl peaklUs Ha MHOTOAaTOMHBIE CIHpPTHI). JleiicTBHME Ha
OpraHu3M 4esioBeka. lIpuMenenne rimneputa U dTUIICHIJIMKOIIS.

deHoM: CTpOEHHE MOJICKYJBl, (U3MUEeCKHe M XUMHYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenne genona.

Anpnerunpl U Kkemowusl. DopMmanbAerui, alETAIbIETUI: CTPOCHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (peaklMd OKHUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIIMH ), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeibHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHAsl KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe WU XUMHUYECKHE CBONCTBa (CBOMCTBA,
oOmue /Il Kjacca KUCJIOT, peakius 3TepuuKaIiim), MOTyuYeHUe U MPUMEHEHUE.
CreapuHOoBasi U OJIEMHOBAsT KUCJIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJM BBICITUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JIEHCTBHUE.

Crnoxnble >(QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KuCIOT. [waponus
c0kHbIX 3QupoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.
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VYrneBogel: cocTaB, KilaccMpUKalUsA ~ yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHE M XUMHYECKHME CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxucnenne ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, NPUMEHEHHE,
ouonoruyeckas poiib. otocunre3. DpyKTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoasnsie noauMepsl. CTpoeHHE KpaxMalia U
Henono3bl.  Pu3nueckue M XUMHYECKHE CBOMCTBAa Kpaxmaya (TUAPOIH3,
KAaueCTBEHHAsl pEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHMS BELIECTB M MX IPEBPAILLCHUN:
npoBeJieHre, HaOJII0JIEHHEe W ONHMCAHHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpEHUE
CIIUPTOB, KaueCTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE HTaHOJA
okcugoM Menu(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOJEWUCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammopaeicTBHE Kpaxmana C HOAOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bobruncnenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WIM IIPOAYKTA PEAaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

A3zoTconepxaliye OpraHn4ecKue COeTMHEHUS.

AMUHOKHUCIIOTBI Kak aM(OTepHble OpraHndyeckue coequHeHus. dusnueckue
U XUMUYECKUE CBOMCTBa aMHUHOKHUCIOT (Ha mpuMepe riaunuHa). buomornyeckoe
3Ha4CHUE aMUHOKUCIOT. [lenTumel.

benku kak npupoaHbIE BBICOKOMOJIEKYJIApHbIE coeauHeHusd. [lepsuuHas,
BTOPUYHAs M TPETUYHAsl CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ACHATypalusl, KaUeCTBEHHbIE PEaKIIMU Ha OEJKH.

OKCHEpPUMEHTAIIBHBIE METOABl HW3Y4YEHMS BEIIECTB W WX IPEBpALICHUI:
HaOJII0/IEHUE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHHIC PEAKIIUU OEJIKOB.

BblCOKOMOJIGKyJIﬂpHBIe COCINHCHUHA

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS U ITOJTMKOHICHCALIUS.

OKCHEpPUMEHTAJIbHBIE METOABbl HW3YYEHMsI BEIIECTB M HX IPEBpaALICHUI:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.
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Peanuzanus MeXNpeaMETHBIX CBA3EU IPU U3YYCHUHM OPraHUYECKON XUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHbIX MOHATHH, TAK W INOHATUM, SBISAIOIIMXCS CHCTEMHBIMU JUIS OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, TUIIOTE3A,

3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, Kiaccu(uKauus, NepUOANYHOCTh, HAOIIOCHHUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHUE.

®dusuka: Marepus, DSHEpPrus, Macca, aTroM, DJEKTPOH, MOJIEKYIIa,
JHEPreTUUECKUNl ypOBEHb, BEILIECTBO, TeNO, OOBEM, arperaTHOe COCTOSHUE
BeIIeCcTBa, (PM3MUECKUE BETMUMHBI U SMHHIIBI X H3MEPEHUS.

buonorus: kierka, opraHusM, Ouochepa, oOMEH BeIIECTB B OpraHHU3Me,
dorocuHTE3, OHMONOTMYECKH AaKTHBHBIC BemiecTBa (OENKH, YTIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE MCKOMAEMBbIE, TOIUIHBO,
pecypchlL.

TexHomorusi: TNUIIEBBIE MPOJAYKTHl, OCHOBHI PAIMOHAIBLHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE TperaparThbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne OCHOBBI XUMHU

XUMUYECKUA dieMeHT. AToM. Snpo aroMa, H30TONBIL. JJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelieNieHUs] AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaALIUI aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u llepuonnueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM M3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYIMIaM W TEPHOJAM.
3HaueHUe NEePUOINYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BuAbl XUMHUYECKOW CBSI3HU
(koBaJeHTHAs] HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHONW XWMHYECKOW CBsi3W (OOMEHHBII H  JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHusl. IOHbI: KATUOHBI U AHUOHBI.
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BemectBa  MOJIEKYISIpHOTO W HEMOJIEKYJSAPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTALINYECKOU PELIETKH.

[TonaTue o aucnepcHbix cuctemax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPBI.
MaccoBast 10Jis1 BELIECTBA B PACTBOPE.

Knaccudukanus HEOpPraHUYeCKUX COCIUHECHUM. Homenxkiarypa
HEOPraHUYECKUX BEHIECTB. [ E€HEeTMYecKas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHWYECKON M OPraHMYECKOW XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXpPaHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuMHYecKoe paBHOBecue. DakToppl, BIUAIOLUIUE HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunnun Jle [lartenbe.

DnekTponuTnyeckas aucconuanus. CuibHbIC U cinadbie AIeKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCas, HEUTpaJIbHAs, 1I€JI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M HX IMPEBpAILCHUN:
neMoHcTparusa Taonui «Ilepuoandeckasl cucrema XuMuueckux snemeHtoB JI. U.
MeHnneneeBay, M3ydeHUE MoOJIeNied KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE |
OMHCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3oKeHHEe MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIU3aTopa, ONPEACICHUE CPE/ibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIWKATOpPA, pEeaKIMd HOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHMe pa3nmnyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHHSM XUMHUYECKHX pEaklHii, B TOM YHCIE
TEPMOXHMMHUYECKUE PACUYEThI, pacUy€Thl C HCIOJIHB30BAaHHWEM MOHSATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenue HemerayuioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyuecKkue CBOWCTBA HEMETAIOB. AJJIOTPONUS HEMETAUIOB (Ha MpuUMeEpe
KHCIIOpOoJIa, cephl, pocdopa u yriiepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrmepoma W KpeMHHS) W HX  COCIAMHCHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOAHBIX COEAMHEHU ).

[IprMeHeHnEe BaXKHENIINX HEMETAJUIOB U UX COCAUHECHU .
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Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucteMe XUMHUYECKHUX
sanementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHMS JIEKTPOHHBIX 000JO0YEK
aToMOB MetauioB. O6ume gusnyeckue cBoiicTBa MeTawioB. CrijiaBbl METAIJIOB.
DIEKTPOXUMUYECKUH Pl HANIPSKEHU METAJUIOB.

XUMHUYECKUE CBOWCTBA BAKHEHIIUX METAJUIOB (HATpUM, KaJIUi, KaJbIIHii,
MarHui, alfOMUHUN, [IUHK, XPOM, JKeJI€30, ME/ib) U UX COCTMHEHUH.

OO6mue cnocoObl MoayyeHus: MeTauioB. lIpuMeHeHne meTamioB B ObITY U
TEXHHUKE.

DKCIMIEPUMEHTAbHBIE METOJIbl W3YyYE€HHUS BEHIECTB U WX MPEBPAIICHUMN:
U3y4YeHHE KOJUJIEKIMU «MeTamibl U CIJiaBbl», 00pa3l0OB HEMETANJIOB, pELICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HaOJIOJIEHHEe M OMNHCAHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA AITIOMUHUS C pacTBOpaMu
KHCJIOT U LIeN0Yell, KaYeCTBEHHBIE pEAaKIIMU Ha KATHOHBI METAJJIOB).

PacuétHrlie 3agaun.

PacuéTthl mMacchl BemecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU BEUIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, PHEPreTUUYEeCKON M MUILEeBOU
0e30MacHOCTH, pa3BUTHH MeAUIMHBL. [loHsATHE O HayyHBIX MeTOAaX IMO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBienus 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MIOJIyYEHUS] BAXKHEUIINX BELLIECTB.

YenoBek B MHpE BEUIECTB U MaTECPUANIOB: BAXKHEUIIME CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLUHMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl JUIsl JIEKTPOHUKM, HAHOMATEpHaJbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yI0OpEeHUSI.

XuMHUs U 3J0pOBBE YEJIOBEKA: MpPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO HCIOJIb30BaHUS MPEMapaToOB OBITOBONW XUMUU
B MOBCEIHEBHOM >KU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanusa  MexnpeAMETHbIX  CBA3€H MOpU  HU3y4eHUHM OO0med u
HEOPraHW4YECKOM XMMUHU B 11 Kjacce OCylIEeCTBIAETCS YE€PE3 HMCHOJIb30BAHUE KAK
OOIUX EeCTECTBEHHO-HAyYHBIX TOHITHUH, TaK W TOHITHH, SBISIOIIMXCS
CHUCTEMHBIMH JUISI OTAEJBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanuusa, NEePUOJUYHOCTh, HAOJIOJACHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBIICHUE.
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dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOII, PATMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUUECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHME BEIIECTBa, (PHM3NUYECKUE BEIIMUMHBI U CIUHUIIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpAbI, TOPHBIC TOPOJIBI, TIOJE3HBIE MCKOITaeMble, TOTLIMBO,
PECYpCHI.

TexHoMOrUsA: XUMHUUYECKasl MPOMBIITUICHHOCTh, METAJUTYPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIBCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
NPOMBIIIIEHHOCTh,  (hapMaleBTUUYECKasi  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMPEenapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.
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I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA [TPOI' PAMMBI 110 XUMNWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METaNnpeJMETHbIM M TpeAMETHhIM). HaydHO-MeTOonU4YecKoil OCHOBOM  Jis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEITEIHPHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeAMeTa «XHUMHs» Ha YPOBHE CpPEIIHErO
oO11ero o0pa3oBaHusl BbIIEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKTAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/IEIICHHIO;

HaJIM4YMe MOTHBAIUU K OOYYCHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUYECKUX TPAIUIIMK 6a30BON HAYKU XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYalOUIUXCs PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICJIIOBBIMU yYCTAHOBKAMH, MNPUCYIIMMH 1IETOCTHON
CUCTEME XUMHUUYECKOr0 00pa3oBaHus;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD JKU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBLHOM [EATETBHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLIUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCHUHCKOTO TPaXIAHCKOTO OOIecTBa, NMPUHITHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMH  TOBEJEHHUSA,  CIOCOOCTBYIOUIUMHU  TIpoIlieccam
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yJibTaThl OCBOEHUA MpeAMeTa «XHUMHUS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OTBITA IMO3HABATEIILHOW W TPAKTUYECKON JACSATEIBHOCTU
OOy4YaromuXcs M0 peau3aliy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpasaanckoro BOCHMTAHMSA:

OCO3HAHHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U MIPaBOIOPSAKY;

NpEeACTaBICHUS O COLMAJIbHBIX HOpPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIECHUM B KOJIJIEKTHUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATENIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHIMOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHBIX BUAOB YUeOHOU JIEATEIIbHOCTH;

2) HNATPUOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HaCJEIUIO
OTE€YECTBCHHOM XUMUM,

YBaXXEHUSI K TPOIECCY TBOpPUYECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XMMHH, OCO3HAHUSI TOTO, YTO JOCTWKEHHS HAyKH €CTh pe3yjIbTaT
JUIMTENIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCICPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/ia YYEHBIX U MPAKTUKOB,;

WHTEpECa U I03HABATEJIbHBIX MOTHUBOB B TOJYYEHUU U TMOCIEIYIONIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHWH;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITHUECKOTO TTOBEICHMUSI;

CITOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) ¢popMHPOBAHHUS KYJILTYPbI 310POBbI:

NOHMMAaHHUS I[EHHOCTEW 370pOBOTO U 0Oe30macHoro obpasza >KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY HU
NICUXUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBWJI OE€30IMMacHOr0 OOpalleHHus C BEHIECTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHWMAHHUS TEHHOCTH TPAaBWJI HHIAUBUAYATBHOTO M  KOJUIEKTHBHOTO
0€30macHOro MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUSATUS BPEAHBIX MPUBBIYEK (YIOTpeOJICHUS
AJIKOTOJISI, HAPKOTHUKOB, KypeHHUS );

5) TpynoBoro BocnuTanus:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4yeOHO-UCCIEA0BATEIbCKOM
JESTENHbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PEIICHHH MPAKTHYCCKUX 3aaad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);
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MHTEpEca K MPAKTUYECKOMY U3y4YEHHUIO Mpodeccuil pa3aIudyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUS ITPEAMETHBIX 3HAHUM 110 XUMUH,

YBaXEHUS K TPYyHYy, JIOASIM TpyJa U pe3yibTaTaM TPYJIOBON AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUAYAIbHOU TPACKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccu U pealu3allid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) IKO0JOIr'H4eCKOro BoOCliuTaHus:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOLIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIIECTBOBAaHMSI )KM3HU Ha 3eMJie;

MOHUMAaHUS TI00AJIBHOTO XapakTepa HKOJOTHMUYECKUX TPOoOJeM, BIUSHUS
HKOHOMHMYECKHUX MPOIIECCOB HAa COCTOSHUE MPUPOIHON U COLMATILHOM Cpelibl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIDKCHUN XUMHUU IS
pELIeHHs] BOMPOCOB PAIIMOHATBLHOTO MPUPOI0NOJIb30BaAHUS;

AKTUBHOTO HEMPUATHUS JICUCTBUN, NPUHOCSAIIMX BpPEa  OKPYXKaIOIIeH
IPUPOJHON Cpejie, YMEHUs] TPOTHO3UPOBATH HEOJArONMPHUAITHBIE IKOJOTHUUECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOT'O YKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTUYECKON HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMU B IO3HABATEJIbHOW, KOMMYHHUKAaTUBHON M COLMAIBHOU
NPaKTUKE, CIHOCOOHOCTM M yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTHUHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHHUS CHEeUM(DUKH XUMUU KaK HayKH, OCO3HAaHHS €€ pold B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3[aHUU IIEIOCTHOTO
NPE/ICTaBICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJLI U YEIOBEKa, B
MMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHHH MPOOJIEM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMAaHHUCTHYECKON HANpPaBICHHOCTH W Ba)XXHOM pOJIH B
CO37IaHUHM HOBOM 0a3bl MaTepUaTbHOU KYJIBTYPHI, pEIICHUHU TI00aIbHBIX POOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILEBOUW U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOCCIECYCHHUH YCIOBUN
YCHEIIHOTO TpyJda U DKOJIOTHYECKH KOMGMOPTHON IKM3HU KaXKIOTO dYIICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BATh
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MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro MuUpa H
MPOUCXOAIINX B HEM U3MEHEHUM, YMEHUS JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOIIUXCS JAHHBIX C LEJIbI0 TOJYy4YECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus IpobJieM B peajbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MMO3HAHUIO U HCCIIEN0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUUW MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyZAa B Pa3lIMuHBIX cpepax mpodeccuoHaIbHOU

ACATCIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeIMEeTHBIE Pe3yJbTaThl OCBOCHUS y4eOHOTO MpeaMeTra «XUMUsS» Ha
YpPOBHE CPEIHEr0 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaYNMEIE JUTS dbopMHUpOBaHUS MHUPOBO33PCHUS o0y4Jaronuxcs
MEXTUCIMIUIMHAPHBIC (MEXKIPEAMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPa)KaroIIHe
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa W chenuduKy METOJIOB ITO3HAHUA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwHisi, BEIIECTBO, SHEPIus, sIBJICHUE,
IpollecC, CUCTeMa, HAy4HbIA (paKT, IPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIeA0BaHNe, HAOM0ICHUE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE YueOHbIE NEUCTBUS (IMO3HABaTENbHBIC, KOMMYHUKATUBHBIC,
PETYISATUBHBIC), obecrieunBarOIINe dbopmupoBaHue (G yHKITMOHATBHOM
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHN O0YJaIONIUXC S,

CIIOCOOHOCTD oOydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHWS M YHUBEPCAJIbHBIC YUYEOHBIC
JIEVCTBUS B ITO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHBIC PE3yAbTaThl OTPAXalT OBJAJCHHE YHUBEPCATbHBIMH
y49eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATHBHBIMU W  PETyJISTHBHBIMHU
JICUCTBUSMU.

OBJIaI[eHI/Ie YHI/IBepcaJIbeIMI/I y‘leﬁHLIMH IMO3HaABaATCJIbHBIMHA HeﬁCTBHﬂMH:

1) 6a30BbIe JJOTrHYECKHE TeHCTBHA:

CaMOCTOSITEIbHO  (DOPMYJIMpPOBAaTh M aKTyallM3UpPOBaTh  IpoOIieMy,
BCECTOPOHHE €€ paccMaTPHBATh;

OTIPENENIATh IeNW JCATCILHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTaThI JSATCIIBHOCTH C IIOCTABIICHHBIMH IICIISIMU;

UCITOJTH30BaTh IIPH OCBOCHUH 3HAHUN MPUEMBI JIOTHYIESCKOTO MBITIICHUS —
BBIJICIIATh XapaKTEpPHbIC NMPU3HAKHM IOHATHH W YCTaHABIMBATH UX B3aHMOCBS3b,
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MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS 1JI1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS M KpUTEpUU sl KiIacCU(UKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJEeHHUS (MHAYKTUBHbBIC, JCAyKTUBHbBIC, TIO
aHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUST B paccMaTpUBaAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUCHUS,

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHM CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) JJIEMEHTa, XUMHUYeckas (opMyna, ypaBHEHHE XUMHUUYECKOM
peakiuu — TMpPU PEIICHUU Y4eOHBIX MO3HABATEJILHBIX W MPAKTHUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIeI0BATeILCKHE AeiicTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOIO TMO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkiuu;

bopMynHpoBaThH LIETU U 33]]a4H UCCIIEOBAHUS, UCIIOJIb30BATh MOCTABIICHHbIE
U CaMOCTOSITENIbHO CGHOPMYJIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJisi (DOPMHUPOBAHUSA THUIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMU CaMOCTOATENIBHOTO IUIAHUPOBAHUA M IPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
npoIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

npuoOpeTaTrh OIBIT YYEHHYECKOW HCCIIeOBATEILCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBISITh CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUs IPAKTUYECKUX 3aJa4, NPUMEHEHUIO pPa3JIUYHbIX
METOJIOB MTO3HAHUSL.

3) pa6ora c undopmanmeii:

OpUEHTUPOBATHCS B PA3IWYHBIX MCTOYHMKAaX uH(popManuu (HAy4HO-
MONYyJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJAEpKaHUsS, CIPaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh WHQPOPMAIIHIO PA3IUYHBIX BUAOB U (HOPM
MIPEJICTABJIEHNUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;
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(opMynHpOBaTH 3aMpPOChl U MPUMEHATh PA3NUYHBIE METOJbI MPU TMOUCKE U
orbope wuHpoOpMaNMH, HEOOXOAMMOW JJid BBINOJHEHUS YYEOHBIX 3aaau
ONPEIEIIEHHOrO TUIIA;

MpUOOPETaTh OMBIT HCHOJb30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSAITEJIbHO ~ BbIOMpaTh  ONTHUMaNbHYI0  (GOpPMY  MHpPEACTaBICHUS
uHpopmalu (CXeMbl, rpaduKu, JTUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM S3bIK B KaueCTBE CpEACTBAa IMpu pabore ¢
XUMHYECKOW HMHpOpMaLMe: NPUMEHSATh MEXKIpeAMETHbIe ((pusnueckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIBL, (POPMYJIbl, a00OpeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJIsATHOCTH.

OBJ'Ia}IeHI/Ie YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

3a/1aBaTh BOIPOCHI MO CYUIECTBY OOCYKJIa€MOM TeMbI B XOJIe Juanora u/miu
JUCKYCCUM,  BBICKAa3bIBaTh  HjaeH, (OPMYJIUPOBATH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

BBICTYIIATh C MPE3CHTAlMEeN pe3yJlbTaTOB IO3HABATEIBHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBITIOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON paboThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allui yueOHOTO MpoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIECIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIIMA B
X071 00CYXIeHUsI 1 OOMEHA MHEHHUSAMH.

OBJ1ajleHHe YHUBEPCAJbHBIMY PeryJATUBHBIMU AeHCTBUAMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISTh CBOIO IMO3HABATEIIHHYIO
NEeSTENbHOCTh, Ompenensia e€ ILenu W 3aJadyd, KOHTPOJIUPOBaTH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraeMblii  alrOpUTM JCHCTBHMA TIpHU
BBITIOJTHEHWU Y4YeOHBIX U HCCJIENAOBATENbCKUX 3a7ad, BBHIOMpaTh HamboJee
3 PeKTUBHBIN CMOCO0 WX pEmICHHS C y4E€TOM IIOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAaHaIM3a
Y CAMOOLICHKH.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XuMUS»
OTpa)XaroT:

chOpMUPOBAHHOCTh  NPEACTABICHUNA O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN
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npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XUMUUYECKHUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINE TOHATUS (XUMUYECKUNM DJIEMEHT, aTOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, 3JIEKTPOOTPULATEIHLHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIH OOBEM, VYIIEPOAHBIM CKeJIeT, (QYyHKIMOHAIbHAs TpyIa,
pauKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN Psijl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHACJIOPOJ U a30TcolepKalllie COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUsSI CTPOCHUS
oprannueckux BemniectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUU;, MUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUUYECKUX
SBJICHUH, (PAKTONOTMYECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU JEeSATEIILHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSITHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMI HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIHUKY JIs
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTON, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB W  YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIN MOJIEKYJl OPTraHMYECKHX BEIIECTB IJIs WILTIOCTPAIMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAMJIECKHOCTh H3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHHIO K ONPEACIEHHOMY
KJIACCy/TpyNIe COeAUHEHUN (YTJIEBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHWS IO
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPHBHAILHBIC
Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BEIIECTB (STWUJIEH, MPOIWJICH, AalETUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (peHomn, dopMambAeTusl, aneTanbIeThi, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAsl KUCTIOTa, TJIF0K034,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OINPEACNATh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COECTMHEHUSIX (OJUHAPHBIE U KPATHHIE);
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c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemectB A. M. BytinepoBa /st 00bSICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAHHOCTh ~ yYMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOECHUE,
bu3uUecKkue WU XMMHYECKHUE CBOMCTBA THUIMUYHBIX MPEIACTABUTENICH Ppa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, NPOMWIEH, AlETHIICH,
Oyranuen-1,3, metmwnbOyranuen-1,3, OeH30J, METAHOJ, 3TaHOJ, ATUJICHIJIMKOJIb,
IJIMLEPUH, (EHOJI, aleTalbJIerui, MypaBbuHAsl U YKCYCHAas KHCIIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCIIOTA), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIUX XMMHYECKHX pPEaKIHi ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOTHOTO
Colpbsi  (HeTh, NPUPONHBIA Tra3, Yrojb), CHOCOOBI HX TMepepaboTKU U
IPaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYUCIICHUS 110 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WJIK MPOJAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMON 3HAHUKA 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBJIICHUN (HaOto/IeHrne, N3MEepEeHUE, SKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKHE 3HAHUS [UIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIpaBUia MOJIb30BaHUS XUMHUUYECKOU
NOCYJIOM W Ja00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIieHUus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh yMEHUHW IUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEeBpAIIEHUS OPTAaHNYECKUX BEIIECTB MPU HarpeBaHUU, TOTyICHHE
ATUJIEHA W W3YYEHUE €ro CBOMICTB, KAYECTBEHHbIE PEAKIUU OPraHUYECKUX
BEIECTB, JCHATypalusi OCJIKOB MPU HArPEBaHHUM, IIBETHBIC pPEaKlUud OCIKOB) B
COOTBETCTBMM C TpaBWJIaMU TEXHUKH O€30MACHOCTH TpU OOpaIICHHH C
BEIIECTBAMU H JIA0OPATOPHBIM O00OPYIOBAaHUEM, TMPEACTABISATh PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peaknuii 1 GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaLNIO, TOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOMU
uHdopmanuu, UHTEpHET U pYyrUx);
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chOpMUPOBAHHOCTh ~ YMEHHMH  COONIOJATh  MpaBWIa  DKOJIOTUYECKH
1[eJeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B LEISIX
COXPAHEHHUSI CBOETrO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHOW Cpeibl, OCO3HABATh
OMACHOCTh BO3JECUCTBHSI HA >KUBBIE OPraHU3MBbI OINpPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUS] W TNPEJOTBPALIECHUS HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIst 0Oy4YaloIIMUXCs C OTPAaHUYEHHBIMU BO3MOXKHOCTSMM 3]J0POBbS: YMEHHE
MPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUSA BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL  CHenbIX U Cla0OBUIAIIMX OOYyYalolUMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns s 3anucu XUMHUYECKUX

dbopmyi.
11 KJIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SBJICHUM
npupoabl, B  (OPMUPOBAHWUK MBIIUICHUS W KYJIBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOMN JIJIsl peIIeHUs MPAKTHISCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHUK, KOTOpas  BKIIKOYAECT:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHUYCCKUN DIIEMEHT, aToM, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KPUCTAIIIMUECKas peIIETKa,
TANBl ~ XUMHUYECKUX  pEaKIUi, pPaCTBOpP, BJICKTPOJUTBI, HEIICKTPOJMUTHI,
BJICKTPOJIMTHYECKAsT JAUCCOLMALUSA, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW peakIih, XUMHYECKOE€ pPaBHOBECHE); TCOPUM M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH [l. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKHMN S3bIK XHMUU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIC)KAIME€ B OCHOBE IMOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (DaKTOJOTHYCCKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHUM BaKHEUIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTHYECKOM JACATEIBHOCTH YEJIOBEKA;
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c(hOpMUPOBAHHOCTh YMEHHUM BBISBISTH XapaKTepHbIE MPU3HAKUA TOHSATUMH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPU
ONMCAHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOIUKY IS
cocTaBieHus (opMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  PEaKIHil,
cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBHanbHble HA3BaHUS OTACIbHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ras, YrieKUCIbIM ras3, aMMHUak, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUThEBAS COJIa, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAIGHTHOCTb U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHASI) B COCTUHECHUSX, THII
KPUCTAJUTMYECKONM PEHmETKM KOHKPETHOTO BeIIecTBa (aTOMHAas, MOJICKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi), XapaKTep CPeabl B BOJHBIX pacTBOpPaX HEOPraHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUM yCTaHABIMBaTh MIPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K ONpEACIEHHOMY Kiaccy/Tpyrre
COeIMHEHUH (MPOCThIC BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCH/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MenpneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOIIYI0, O0OBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh DIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »dJieMeHTOB 1-4 mnepuonoB Ilepuoamdeckold CHCTEMBI
xuMuueckux saemeHToB JI. M. MennpeneeBa, WCHONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanm, «QHEPreTUYECKue YPOBHWY, OOBSICHATD
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XMMHUYECKHUX DJIIEMEHTOB M UX COCAUHECHUU
0 meprojiam u rpynmam [leppoanyeckon CUCTEMbl XUMUYECKHUX deMeHTOoB []. U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHUE T'E€HETHUYECKOM CBS3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIUPOBATH XUMHYECKHE PEAKIUU TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOIIUX BELIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEMEeHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTU
peaKIuy, y4acTHIO KaTalau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHA COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3T PEAKIHUHU UIYT OO KOHIIA;
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c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, MOATBEPKIAIONINE KAUECTBEHHBIM
COCTAaB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH OINBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX pACTBOPAX HEOPraHUUYECKUX BELIECTB;

c(hopMUPOBAHHOCTH YMEHUU PacCKpbIBaTh CYLIHOCTb OKHUCJIUTEIILHO-
BOCCTAHOBUTEJILHBIX PEAKIMN TOCPEICTBOM COCTABJICHUS JJEKTPOHHOTO OajaHca STUX
peaxkuuu;

c(hOpMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU peaKIiuu
OT pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHEIIHero Bo3aeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh XMUMHUYECKUE MPOIECCHI, JIekKalue B
OCHOBE  TMPOMBIIUIEHHOTO TIOJIYYEHHS CEPHOM  KHUCJIOThI, aMMHAKa, a TakKxKe
c(hOpMUPOBAHHOCTh MPEACTABICHUI 00 OOIIMX HAYYHBIX MPUHIMIAX U IKOJIOTUUYECKUX
npoOeMax XMMUYECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIYUCIICHUS C HUCIIOJIH30BAHHEM TOHSTHUS
«MaccoBasi JI0JIsI BEIIECTBAa B PacTBOpPE», OOBEMHBIX OTHOIIEHUM Ta30B MPU XUMHUYECKHUX
peaKIusAX, Macchl BEIIECTBA WM O00BEMA Tra3oB IO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO W3 yUYaCTBYIOIIMX B PEAKIIMM BEIIECTB, TEIUIOBOTo 3ddekra
pEaKIMi Ha OCHOBE 3aKOHOB COXPAHEHMS MACChl BEUIECTB, NMPEBPALICHUS U COXPAHEHUS
JHEpIuy;

c(hOpMHUPOBAHHOCTh YMEHHM COOIIOAATh IPaBUIIa MOJIb30BAHUS XUMUYECKON TOCYA0M
U J1a0OpaTOpHBIM O00OpYyIOBaHHEM, a TaKkKe TMpaBuia oOOpalleHHs C BEUIECTBAMHU B
COOTBETCTBHUH C UHCTPYKIUSIMU IO BBIMOJHEHUIO TA00OPATOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM IJIAHUPOBATh U BBIMOJIHATH XUMHUYECKUH SKCIEPUMEHT
(pa3nokeHne NEPOKCHIA BOJAOPOJa B NPHUCYTCTBUU KaTalIM3aTopa, OMPEACICHUE CPEIbI
pPacTBOPOB BEILIECTB C IIOMOLIBKO YHUBEPCAJIBHOIO WHAMKATOPA, BIUSHUE PA3JIAYHBIX
(aKkTOpOB Ha CKOPOCTh XMMHUUYECKOW PEaKIUU, PEAKIMd HOHHOTO OOMEHAa, KaueCTBEHHBIC
peakuuu Ha cyinbdat-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHUS, pELICHUE
AKCHEPUMEHTAIbHBIX 3a7a4 1mo teMam «Mertamisl» u «HemeTtamibl») B COOTBETCTBUU C
MpaBWIAMH TEXHUKH OE30MacCHOCTH TPH OOpaIleHWH C BEIIECTBAMU W J1aOOPATOPHBIM
0o0opyaOBaHUEM, TPECTABIATh PE3yIbTaThl XUMUUYECKOTO HKCIIEPUMEHTa B (hOpME 3aIUCH
YpaBHEHUI COOTBETCTBYIOIIMX pEaKIHi U (QOpMyIUpOBaTH BBIBOABI HA OCHOBE ATHX
pe3yIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUU KPUTUYECKU AHAIIM3UPOBATH XUMHUYECKYIO
nH(OPMAITNIO, TIOTYYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (CPEACTBA MACCOBOW KOMMYHHUKAITUH,
WNuTtepHer u apyrux);

c(hOpMHUPOBAaHHOCTh YMCHHH COOJIFOAATh TpaBHJIa OSKOJOTHYECKH IIeJIeCO00Pa3HOI0
MOBEJACHUS B OBITY W TPYAOBOM ACATEIBHOCTH B LEJSX COXPAHEHHUS CBOETO 3/I0POBbS M
OKPY’KAIOIIEH MPUPOJHONM CpPEAbl, OCO3HABaTh OIACHOCTh BO3JICMCTBUS Ha JKUBBIC
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OpraHW3MBbl OIPENEIEHHBIX BELIECTB, MOHMMass cwmblica mnokasarens [IJIK, noscHaTte Ha
pUMEpPaX CIOCOObl YMEHBIIEHHS M NPENOTBPAIlCHHs HMX BPEIHOTO BO3JEHUCTBUS Ha

OpraHu3M YeJIOBEKa;

UL O0y4aromuxcsi C OrPaHUYEHHBIMU BO3MOXXHOCTAMM  3/10POBBSI:  YMEHHE
MPUMEHSATH 3HAHHUSI 00 OCHOBHBIX AOCTYIHBIX METOAAX MO3HAHMS BEIIECTB U XUMHYECKUX
SIBJICHU;

JUISL CIIETIBIX W CJIa0OBUIALIMX OOYYalOlIMXCS: YMEHHE HCIOJIb30BaTh peinbedHO-
TOUEUYHYIO cucTeMy oO0o3HaueHuit JI. bpaiins s 3anucu XuMuyeckux Gopmyi.
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10 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM udpoBbIie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHUSI OPraHNYECKUX COEUHEHHH A. 3 .BH6HHOTeKa HOK
https://m.edsoo.ru/7f41837c
M. byrneposa
Hroro mo pazmeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenensHbIE YIIIEBOAOPOIBI — AIKAHBI 7 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c
29 HenpenenbHble yrieBoAOPOIbI: aTKEHBI, 6 1 bubmnorexa IIOK
' AJIKA/HCHBI, ATKHHBI https://m.edsoo.ru/7f41837c
2.3 ApomMaTHYEeCKHe yriIeBOI0POIbI 4 bubinoreka [IOK
https://m.edsoo.ru/7f41837c
94 IIpupoIHbIE HCTOYHUKH YIIIEBOIOPOJIOB U 6 1 bubnunorexa IIOK
: WX MepepaboTKa https://m.edsoo.ru/7f41837c
Utoro no pazgeny 23
Pasnen 3. Kuciiopoacoaep:xkaumme oprannyeckue coelMHeHUus
3.1 Cruptsl. @enon 7 bubmuorexa [IOK
https://m.edsoo.ru/7f41837c
3.2 Anpperugpl. Keronsl. KapboHoBsie 10 1 5 bubmoreka LIOK
' KHCIIOTEL https://m.edsoo.ru/7f41837c
Crnoxwuble 3¢upsl. XKupbl bubnuoreka [IOK
3.3 3 https://m.edsoo.ru/7f41837c
3.4 YrineBoasl 6 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
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Wroro mno pazueny 26
Pasnen 4. A3oTconepxaiiue OpraHunvecKue coeTuHeHust
4.1 AMMUHBI. AMUHOKHCIIOTBIL. Benkn 7 bu6anoreka LIOK
https://m.edsoo.ru/7f41837c
Hroro no pazneny 7
Pasjnen 5. BoicokoMoJieky isipHble COeIHHEHUsI
5.1 [Tnactmaccel. Kayayku. Bonokna 9 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
Hroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4
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11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aesoB H TeM nudppoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenne atoMoB. [leprnoanyeckuii 3akoH Butmorexa LIOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 7 hitps://m.eds00.ru/7f41a636
anemenToB JI. . MenpaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 9 1 Bubmiorexa [[OK
BCIICCTB https://m.edso0.ru/7f41a636
1.3 XHUMHUYECKUE PEAKITUN 14 1 Bu6morexa LIOK
https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 30
Pa3nen 2. Heoprannyeckasi XumMust
2.1 Mertaiisl 16 1 Butmmotexa LIOK
https://m.edsoo0.ru/7f41a636
2.2 Hemeramner 11 1 Bu6mmorexa LIOK
https://m.edsoo.ru/7f41a636
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 7 1 Bubmiorexa [JOK
BCIIICCTB https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 3. Xumus u :Ku3Hb
3.1 X¥MHA U )KU3HD 4 Butmorexa LIOK
https://m.edso00.ru/7f41a636
Hroro mo pazueny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 5
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10 KJIACC
KoauuecTBo yacon DJIeKTPOHHBbIE
Ne K ara udponbie
Tema ypoka OHTpOIL IIpakTn A nup
n/n Bceero HbIE U3yUYEeHUsS o0pa3oBaTe/ibHbIE
yec Kue
padoThI pecypchl
padoTsl
IIpeamer opraHm4Yeckoi XUMUH, €€ BOSHUKHOBEHUE bubmorexa LHOK
pen p ’ ’ 1 https://m.edso0.ru/3686e6f5
pa3BHUTHE U 3HAYCHHE
Teopust cTpoeHHsI OpPraHUYECKUX coenuHeHn A. M. butmiorexa [IOK
. 1 https://m.edsoo.ru/Oce6fd4c
byrnepoBa, €€ 0CHOBHBIC TOJIOKECHHS
DNeKTpOHHAs IPUPOJIa XUMHYECKUX CBSI3EH B but6miorexa [HOK
https://m.edsoo.ru/8d39f5c8
OPraHUYECKUX COCTMHCHUSIX.
I[Ipencrasnenne o Kaccu(GUKAIMU OPraHUYECKHX butmoreka IIOK
https://m.edso00.ru/9e595ch
BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1 3
TPUBHUAJIbHBIC HA3BAHMS OPraHUYECKHUX BEIIECTB B
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECCKUI P, 1
p ’ pAA bubnuoreka [IOK
https://m.edsoo.ru/259b0a5
b
MertaH 1 3TaH — MPOCTEHUIINE TTPEACTABUTEIH butmiorexa LHOK
1 https://m.eds00.ru/156730d
AIKaHOB 5
ﬁn(’ppOBaﬂ nabopaTopust
RELEON Iudposoit
JAaTYUK ONTHYECKOU
MJIOTHOCTHU — U3YUYCHUC
OpOMHUpPOBaHHUS AJIKAHOB
Pemenune 3agayu Ha HaX0XKIEHUE bu6morexa [IOK
1 https://m.edsoo.ru/bf84d8eb

MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO
COeJIMHEHUs 1o Macce (00beMy) MPOIYKTOB



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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CropaHus

Pemenne 3a/1au Ha Hax0XAeHUE

8 . bubmmoreka [JOK
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO https://m.eds00.ru/7f41a636
coelMHEeHus Mo Macce (00beMy) IPOYKTOB
CTOpaHUs
IMuknoankadsl bubmnorexa [JOK

9 https://m.edso0.ru/156730d

2

10 [Ipaktuueckas padota Nel «KadyectBeHHOE Bubniorexa [IOK
ONpPEACICHUE YIICpOJa H BOAOPOAA B 1 https://m.edsoo.ru/0941eed
OPraHUYECKHUX BEIIECTBAX 8

11 KonTtponbnas pabora Nel no teme 1
«[IpenenpHBIC YIIIEBOIOPOIBI.

12 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA BuGmiorexa LIOK
https://m.eds00.ru/273b0
ale

DTWJIEH U MPOIUJIEH — MPOCTEUIINE Bubmmorexa LOK

13 https:/m.eds00.ru/665dc05
MPEACTABUTEIN ATKEHOB 3
[Ipaktuueckas padota Ne 2. «[lonydenue sTuneHa u bubmiorexa LHOK

14 . 1 https://m.edso0.ru/0941ee8
W3Y4YEHHE €r0 CBOHCTBY
Ankaauensl. byraguen-1,3 u metmnnOyraauen-1,3. bubnnoreka LIOK

15 a https://m.eds00.ru/04298c0

OJIy4eHHE CUHTETUYECKOT0 KaydyKa U PE3UHBI A
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, bu6morexa [IOK
. U https://m.edsoo.ru/68b6ccd
16 TOMOJIOTHUECKUHN Psil. ALETHIIEH — MPOCTEHIINI 5
MPe/ICTaBUTENb aTKHHOB B
bubmmoreka I[JOK
17 Brrurcnenus mo ypaBHEHHIO XUMUYECKOM PEaKIIuu https://m.edsoo.ru/5db8e52
6
bubmnoreka LIOK
18 ApeHLI. I/I30Mep1/1;1 M HOMCHKJIaTypa apEHOB https://m.edsoo.ru/a92a704
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duznueckue 1 XUMHUYECKUE CBOUCTBA

bubmuoreka LIOK

19 5 https://m.edsoo.ru/a44alaes
€H30J1a
Tomosoru 6en3oia. OcobeHHOCTH bubmmorexa 1IIOK
20 . https://m.edsoo.ru/a44alae4
XHUMHYECKUX CBOWCTB apeHOB Ha
MIpUMEPe TOIYy0JIa
21 I'eneTnyeckas CBS3b YTIEBOIOPOIOB,
MPUHAICKANTUX K PA3IMYHBIM KJIaccaM
22 [Ipupoaustii ras. [lonmytHble HeQTAHBIE ra3bl bubsmorexa [IOK
https://m.edso0.ru/69b3398
b
Hedtp un HedTenpoaykTel. duznyeckue bubmorexa [IOK
. https://m.edso0.ru/21f9de78
23 cBoiictBa. Crioco0bI mepepaboTKu
24 Pemrenne 3a1a4 Ha onpeaeneHne MacCoBOM brbsmorexa LIOK
N https://m.edsoo.ru/5db8e52
WU 00BEMHOM JI0JTM BBIXOJIA TIPOIyKTa 6
pPEeaKIMK OT TEOPETHUECKH BO3MOKHOTO B
25
['eneTnveckas CBsI3b MEXKIY KJIaCCaMH Bubmiorexa [[OK
YrJICBOIOPOIIOB https://m.edso0.ru/7f41a636
26 O000111eH1E U CUCTEMATH3AIMsI 3HAHUH 110 bubmoreka IIOK
https://m.edso0.ru/20e89f22
teMe «HenpenenpHbIe 1 apOMaTHUYECKHE
YTIEBOJIOPOIBDY.
bubnuoreka IJOK
27 KountponsHas pabora o pazaeny «YTIeBoI0pOIbDy 1 https://m.eds00.ru/95¢9e29
8
[IpenenpHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U bubmmoreka IIOK
28 https://m.edsoo.ru/df04c5cd
sTaHoi. BogopoaHas cBs3b
CaoiictBa Tanona. Gu3noIornyeckoe brbmiorexa [IOK
29 " https://m.edso0.ru/26ee34fe
JEVCTBHE CIUPTOB HAa OPraHU3M YeJIOBeKa
Ilonmydenue 1 IpUMEHEHUE CIIUPTOB bubsmorexa [IOK
30 https://m.edsoo.ru/26ee34fe

Lndposas nabopaTopus
RELEON IMudporoit
IMTATYMK ONTHYECKOU
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MJIOTHOCTHU — U3YYCHUC
OKUCJICHUS CIIUPTOB

Pemenne 3a/1a4 110 XUMHYECKUM

31
YPaBHEHUSM IIPH YCIIOBHUH, YTO OJHO U3
pearupyomux BeMEeCTB JaHO B U30BITKE
39 I'eHeTnyeckas CBSA3b MPEACTHHBIX
OJIHOATOMHBIX CITHPTOB C YIIICBOIOPOIAMH
33 MHOT0aTOMHBIC CITUPTHI: STUICHIIMKOIb H Butmmorexa LOK
TIMnepuH https://m.edsoo.ru/ee4d8
4aa
deHO: CTpOeHNE MOJIEKYITBI, (PH3HYecKHe 1 Bubmorexa LIOK
34 . https://m.edsoo.ru/2ce726f8
XHUMHYECKHAE CBOMCTBA, IPUMEHEHUE
Anplieruapl: GopMabIeTHI U alleTalbICTHI. bubmmorexa IIOK
35 https://m.edsoo.ru/b139bea
a
Ketonbl. AieToH bubnnoreka LIOK
36 https://m.edsoo.ru/b139bea
a
OIHOOCHOBHBIE TIPeIeTbHbBIC KAPOOHOBBIE bubnnoreka LIOK
37 OO T MVDABLHAS 1 VKCVCHAS https://m.edsoo.ru/fecOb113
-MYP yrey Hudporas madboparopust
RELEON Lludposoi
imaTauk pH — ompenenenue
KOHCTAHT JIUCCOL[AALNN
KapOOHOBBIX KHACJIOT
CBolicTBa, NOJIY4EHUE U IPUMEHEHUE bubmorexa [IOK
38 https://m.edsoo.ru/fec0b113
KapOOHOBBIX KHUCIOT
Ludposas nmabopaTopust
RELEON Iudposoit
JdaTYUK pH — U3YUYCHUC
CHUJIBI Kap60HOBI>IX KHUCJIOT
39 [Ipaktuyeckas padora Ne 2. «CBoiicTBa 1
pacTBOpayKCYCHOM KHCIOTBD»
40 CreapuHOBast ¥ OJIEMHOBAS KUCIIOTHI, KaK

OpEACTAaBUTECIIN BBICHIUX Kap6OHOBLIX KHUCJIOT
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41 I'enernyeckas CBsI3b KAPOOHOBBIX KUCIIOT C
JPYTUMU KJIACCAMU OPTaHUYECKUX COSAMHEHUIN
42 [Ipaktuyeckas padora Ne4 «Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 Ha pacliO3HaBaHUE 1
OPraHUYECKUX BEIIECCTBY»
43 O06o01enre U cucTeMaTu3alius 3HaHui 1Mo TeMe
«Kucnopopcoepxaiiye opraHiuecKue
COCTMHECHUS.
44 KonTtponsnas padora Ne3 no temam «CrniupTsl 1
(heHobY, «AJBIACTH]IBI, KETOHBDY, «KapOoHOBEIE 1
KHCIIOTBI.
CrnosxHble 3(hupbl KaK MPOU3BO/IHBIE KAPOOHOBBIX bubmioreka [IOK
45 https://m.edsoo.ru/adfffe6d
KUCTOT. ['MIpOoan3 CoKHBIX 23PUPOB — :
Ludposas nmadopaTopus
RELEON Lludporoi
maTauk pH — ruaponus
STHJIAIIETATA
JKupsr: ruaponuns, npuMeHeHHe, ONOIOrHIecKast Bubmmorexa LIOK
46 POJTH FKHPOE https://m.edsoo.ru/al9¢5b9
8
MpbLta Kak COJIM BBICIIUX KaPOOHOBBIX KHCIIOT, Bubmmorexa LOK
47 HXMOOIIICE TeCTRHE https://m.eds00.ru/3c56656
3]
Hudposas mabopaTtopust
RELEON Iudposoit
maTauk pH — u3yyenne
BIWSTHHS KECTKOMN BOJBI HA
MBIJIO
VYrneBojpl: cocTas, knaccudukanus. Baxueiine bu6morexa [IOK
48 https:/m.edso0.ru/7a9693a
MPeICTaBUTENH: TJIF0K03a, PpyKTO3a, caxapo3a 1
49 XHUMHUYECKUE CBOMCTBA INIIOKO3bL. IIpMenenune butmorexa LOK
https://m.edso0.ru/5e61122
d
Caxapa. CTpoeHue MOJIEKYJIbI. buborexa [IOK
50 CRoficTBa, MpHMeHeHHe 1 https://m.edsoo.ru/eb0384e
' 7
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o1 KpaxMai ¥ Hemon03a Kak IPHPOIHbIE TIOTHMEPh bubnuorexa [IOK
1 https://m.edso0.ru/72a0450
8
52 [Ipaktuyeckas padora Ne5 «Pemenue bubmorexa LOK
SKCIIEPUMEHTAIBHBIX 3314 Ha MOJyJEHHE 1 1 1 https://m.edsoo.ru/7fde47ef
pacro3HaBaHUE OPraHUYCCKHUX BEIICCTBY.
53 OG6006IIeHNe U CHCTEMATH3AINs 3HAHUH 110 TeMe bubmmorexa LIOK
«YTIIeBOIBIY. https://m.edsoo.ru/08d436¢
54 AMVHBI: METHUJIAMUH U aHUJIUH 1 bubmorexa LIOK
https://m.edsoo.ru/efa7e6ca
AMMHOKHCIIOTHI KaK aM()OTEPHBIE OPraHUYECKHE bubmmorexa IIOK
55 COEIUHEHMS, NX OMOJIOTrNUECKOE 3HAYEHHE. 1 gttps./ /m.eds00.ru/d1773¢e8
Henrnpt Liudbposas nabopatopus
RELEON Lludporoi
maTauk PH — n3ydenne
Cpelbl pacTBOPOB
AMHUHOKHCIIOT
56 I'eneTn4eckas CBsI3b AMHHOKHCIIOT C IPYTUMH 1
KJIaCCaMH OPTaHMYECKUX COSTMHEHUI
benku kak npupogHbIe BBICOKOMOJICKYJIIPHbIC butmoreka IIOK
57 1 https://m.eds00.ru/429e989
COCTMHCHUS 9
DdusnUecKne U XMMUYECKUE CBOMCTBA. bubnnoreka LIOK
58 a 1 https://m.eds00.ru/6237306
peBpalieHus OEIKOB B OpraHusme. Y crexu q
B M3YYE€HUU U CUHTE3E OEIKOB B
IMousTue 06 a30TCOAEPHKALIMX butmmorexa [IOK
59 1 https://m.edso00.ru/521d143
TeTePOIMKIMYECKUX COSAMHEHUSIX 1
60 XuMus U 310pOBBE yenoBeka. Jlekapceraa. 1
[IpoGnemsl, cBsi3aHHBIE C TPUMEHEHUEM
JIEKapPCTBEHHBIX MPEMapaToB
OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX butuorexa [IOK
61 y 1 https://m.edso0.ru/7aa63ed
COEIMHEHUI
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX bubuorexa [IOK
62 . 1 https://m.eds00.ru/82242e0f
coenuHeHul. [lmacTMacchl, KaydyKu, BOJIOKHA
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IIpakTuueckas pa6ora Ne6 «Pacnosnasanue bubmuorexa [IOK

63 1 https://m.eds00.ru/246103e
ITACTMACC U BOJIOKOHY .

64 I'eneTnueckas CBsI3b MEXIY KIacCaMH 1
OPraHUYeCKUX COCTMHEHUIN
KonTtponsHas padota Ne4 o remam «CroxHbIe bubmorexa [IOK

65 1 1 https://m.eds00.ru/ce561b7
3¢upsl. XKXupel», «YTaeBoas», «A3oTcoaepxaliye
OpraHuveCcKHe COCIMHEHHS.
Pemrenne pacueTHBIX 33124 Ha OTIpe/IelIeHIe bubmorexa LOK

66 y y 1 https://m.edsoo.ru/3aebd77
MaccoBO# 1 00BEMHOM O BBIXO[a MPOIYKTa N
peakuuu OT TEOPETUUECKHA BO3ZMOKHOTO B

67 Opranuyeckasi XUMusi, 4eJIOBEK U MPUPOAA 1

68 O06o01enre 3HaHU# 0 KypCy OpTaHHUYeCKOM 1 BuGmorexa LIOK
XUMHH https://m.edsoo.ru/6a22b

1e8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 6
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11 KJACC

TOUYKA \! POCTA

Ne

/i Temaypoka

KoaunuecTBouyacos

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHueckue
padoThl

Jara
U3y4eHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH dIIEMEHT. ATOM.

N3otomnsl. [IpocThie 1 CI0KHBIE BELIECTBA.

3aK0H NOCTOSIHCTBA BellecTBa. BelmecTna
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHS

DneKTpoHHas KOHGUTypalus aTOMOB.
Oco0eHHOCTH pa3MeIlIeHHs] AIEKTPOHOB 10
OopOUTANIIM B aTOMax MaJbIX U OOJIBIINX
MIEPHOJIOB

BanenTHOCTS M BaJICHTHBIC BO3MOKHOCTH
aTOMOB. HepI/IOI[I/I‘-ICCKOC HU3MCHCHHUC
BaJICHTHOCTH U pa3MCpOB aTOMOB

[Tepuoanueckuiizakon u [lepuoauueckas
cHucTeMa XMMUYeCKuX 3jeMeHToB JI. U.
MeneneeBa, uX CBSI3b C COBPEMEHHOM
TEOPHUE CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCTUHEHUM 10
rpynmnam v rnepuojam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
Xumuueckux 3emMenToB .M. MeHaeneeBa B
pa3BUTUU HAyKU
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Crpoenue BeniecTBa. XUMu4ecKasi CBsi3b, €€
BH/IBI.

MexaHu3mbl 00pa3oBaHUs
KoBanentnoi cs3u. Bogopoanas cBsi3b

10

BaneHTHOCTh. DIEKTPOOTPUIIATETHBHOCTb.
CreneHp OKHUCIEHUS.

11

Bemectsa MonekynsipHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI

12

[ToHsaTHE O AMCTIEPCHBIX CHCTEMAX.
HctuHHBIC M KOJUTOUTHBIE PACTBOPHI.
MaccoBas 10715 BEIIECTBA B PACTBOPE

13

Knaccudukanus u HoMmeHKIaTypa
Heoprannueckux COEIUHEHUN.
I'enernueckas CBSI3b HEOPraHWYECKUX
BEIIIECTB, PA3JIMYHBIX KJIACCOB

14

[Ipaktuueckas pabora Nel «lIpurotorieHue
pacTBOpPOB c 3alaHHO M MOJISIPHOM
KOHIEHTPALUEII.

15

[ToBTOpenne u 0000I1IeHHEe MaTepuana Io
TemaM «CTpOeHHE BEIECTBAY.

16

Kontponsnas padota Nel o teme «Ctpoenue
BEILIECTBAY.

17

Knaccudukaius XuMHUIECKUX peaklui B
HEOPraHMYeCKOM U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TTPH
XUMHYECKUX PEaAKIIUIX

Ludposas mabopaTopust
RELEON Iudposoit
natynk pH, gaTank
TeMIIepaTyphbl —
orpeaeNeHne Ipru3HaKoB
MPOTEKAHUS
XMMUYECKUX PEeaKIUi

18

CKOpOCTb XMMHYECKON PEAKIINH.
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19

[IpaktuyeckaspadboTaNe2. . «BrnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

[{udposas nabopaTopust
RELEON Lludposoit
TaTYUK ONTHUYECKOMN
IUIOTHOCTH —
3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakluu OT
KOHI[EHTpaI’

€areHTOB

20

OO6patumbie peakiui. XUMHYECKOE
paBHOBeCHE

[{udposas nmadopaTopust
RELEON Ludposoit
JaTYNK ONTHUYECKOMN
MJIOTHOCTH — BIUSHHUE
KOHIICHTpAIHH
pearupyromux BEmecTB
Ha CMEIICHUE
XHUMHYECKOr0
ABHOBECHS

21

YcnoBus cMeeHusl XUMHUYECKOTo
paBHoBecus. [Ipunuun Jlellarenbe

22

DnekrpoiauTHUecKas nuccoruanus. [lonstue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.

Ludporas madboparopust
RELEON Lludposoi
ATINK
AIIEKTPOIIPOBOAHOCTH U
natyuk pH — uzydenue
CBOICTB KHUCJIOT U COJIEU

23

CunbHbIe U ci1a0bIe QJICKTPOJIUTEI. CreneHs n
KOHCTaHTa JUCCOIMalun

udposas mabopaTopust
RELEON Iudposoit
NATYNK
HIIEKTPOIPOBOJHOCTH —
M3y4YeHHE CBOICTB
HIIEKTPOIIUTOB U
HEYIEKTPOIUTOB

24

Peakuuu noHHOTO oOMeHa.

25

FI/I,Z[pOJ'II/B OpPraHN4YCCKUX U HCOPraHNYCCKUX
BCIICCTB

Ludposas nabopaTopus
RELEON Lludposoit
NATYNK
HIIEKTPONPOBOTHOCTH U

natauk pH — u3yuenue
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CBOMCTB COJIEH

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCILHEIC

26 peaKkiuu.

27 [TonsiTHE 00 IEKTPOIHM3E PACIUIABOB U
pacTBOPOB COJIeH

28 Pemenue pacueTHbIX 3a1a4
Ypok 060011eHNs U TOBTOPEHUS MaTepHana

29 1o TeMe «XUMUYECKUE PEAKIIUN».

30 KonTtponsHas paboTa 10 pasaeny
«Teopernyeckre OCHOBBI XMMUN 1
Mertainnel, ux nosioxxenue B [leproauueckoi
CHUCTEME XMMHYECKUX 3yieMenToB JI. W.

31 MenneneeBa 1 0COOEHHOCTH CTPOCHHS
aTOMOB.

32 OO6mume ¢puzndeckrue 1 XUMHUYECKUE CBOMCTBA
METaJJIOB

33 CmuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUM sl
HaMpPsHKEHUH METaJIOB

34 [Tonsitre o koppo3uu MeTaioB. CrocoObl
3aIUTHI OT KOPPO3UU

35 MerTaibl TJIaBHBIX TOATPYIII
MEPUOANYECKON CUCTEMBI
XUMUYECKUE CBOWCTBA METAIIJIOB IJIaBHBIX

36
noarpynn [ICXD

37 0630p MetaioB b-rpynmns [ICXD J1. U.

Menneneena.
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XHUMHYECKHE CBOMCTBA BAXKHEUIIINX

[{udposas nabopaTopust

38 METAJUIOB(HATPUM, Kallui, KaJblIUii, MarHuH, RELEON Hudposoii
QIFOMUHMI) U UX COETUHEHHI AaTHHK
SIIEKTPOIPOBOIHOCTH U
natyuk pH — uzydenue
CBOMCTBa pacTBOPOB
ienovei
39 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIMHEHU I
40 XUMHYecKre CBOMCTBA ITMHKA, JKeJie3a U UX
COCJIMHEHU N
41 OKcHIBI ¥ TUIPOKCHUIBI METAJIIOB
[IpakTnueckaspaboraNe2."Pemienne
42 JKCIIEPUMEHTAIIBHBIX 337a4 I10 TEME 1
«Metamae»"
43 DIEKTPOJIN3 PACTBOPOB BEIIECTB
44 Pemenne pacyeTHbIX 3a1a4
45 O0o001mIeHNEe B CHCTEMAaTH3alKs 3HAHUH 110
Teme «MeTtamiby.
46 KontponpHas padota Ne3 mo teme
«MeTaib». 1
HemeTtannsl, uX m0J0KEHHE B
47 [Tepuonnueckoit cucteMe XMMUYECKUX
anemenToB /. 1. MenaeneeBa u
Oco0OeHHOCTH CTPOEHHS aTOMOB
du3nyeckue CBOMCTBa HEMETAILIIOB.
48 ANIOTpOmnUs HEMETAJUIOB (Ha IpuUMepe
KHCTIOpo/ia, cepbl, pochopa u yriiepoa)
49 XHUMHUYECKUE CBOMCTBA raJIOTEHOB, CEPBI U UX Ludposast naboparopus

COEeTMHEHUI

RELEON Lludposoit
natuuk pH —
OIIpENENICHNE CPEIb

ACTBOpa CEpHOMI
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KHCJIOTHI

XuMHUYECKUe CBOMCTBaA a30Ta, pochopa 1 ux

[{udposas nmadopaTopust

50 COEIMHEHU I RELEON Lludposoit
natyuk pH —
ONPE/ICIICHUE CPEIbI
pacTtBopa (ochopHoi
KHCJIOThI
XHWMHYECKUE CBOMCTBA YIiIepo1a, KPEMHHUS U Lngposas maboparopust
o1 UX COeIMHEeHNi RELEON Iudposoii
natyuk pH —
OIPEJICIICHNE CPE/IbI
pacTBOpa yrojbHOM
KHCJIOThI
5 [IpumeHeHne BaXKHEUIINX HEMETAJIJIIOB U UX
5 COEIMHEHUN
[IpakTuueckas padota Ned.«Permenune Lludposast maboparopus
SKCIIEPUMEHTAJBHBIX 3aJ1a4 [0 TEME RELEON I[ludposoii
53 "HemeTasmsl"y 1 naTunk pH —
OIPEJICIICHNUE CPEIbI
pacTBopa coJsei
Boaopoanbie coeqHeHNsI HEMETAILIOB.
54 OKcHabl HEMETAILIOB
55 OkucnauTenbHbIe CBOMCTBA A30THOM U
CEepHOM KHUCIIOT
56 O06o01eHre 1 cucTeMaTu3alus 3HaHUH 110
teme «Hemeramibly. Berancienus mno
YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TepMOXUMHUYECKHUE pACUETHI
57 KonTtponsHas padota Ne4 o teme
«Hewmerannen» 1
58 Heoprannueckue u opraHuyecKue KUCIOTHI.
Heoprannueckue n opraHnyeckue OCHOBAHUS
59 AmboTepHbIE HEOPTaHUYECKHE U

OpPaHI/I‘{eCKI/Ie coequHeHMs. I'eHeTnyueckas
CBs3b HCOPIraHUYCCKUX U OPraHUYICCKUX
BCIICCTB
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60

[Ipakruueckas padota Ne5 «Pemenne
JKCIIEPUMEHTAIIBHBIX 33124 110
OPraHUYECKON XUMHUW

61

[Ipakruueckas padota Ne6 «Pemenne
SKCIIEPUMEHTAIILHBIX 3a/1a4 110
HEOPraHMYECKON XUMUI)

62

[IpaxTrueckas padota Ne7 «Pemenune
MPAKTUYECKUX PACUETHBIX 3a1a4».

63

[IpaxTuueckas padota Ne§ «Ilomyuenue,
coOMpaHKe U paclo3HaBAHHE Ta30BY.

64

KontponsHnas padora Ne5 mo kypey
«TeopeTnueckue OCHOBBI XUMHUM.

65

Pone xuMuu B 00GecIiedeHIH SKOJI0THIECKOMH,
SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHU METUITAHBI

66

[Ipencranenus: 06 0OMMUX HAYYHBIX
MPUHIIATIAX TTPOMBITIICHHOTO TTOJTyYeHUS
BaxueHimx BeliecTs

67

Yenosek B MHUPE BEIICCTB U MaTCpUATIOB

68

Xumus u 3J0pPOBEEC YECIIOBEKA

OBIIEEKOJIMYECTBO YACOB I10
I[TPOTPAMME

68




TOUYKA \! POCTA

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Pygsutuc I'.E., ®eapaman @.I'. Xumus 10 knacc. M.: «IIpocBemenuey, 2021r.
Metoauueckas 6ubnuoreka: ['apa H.H. CoopHuk nporpamm 06pa3oBaTEIbHbBIX
YUPEKACHUN

«Xumusi» 10-11 knaceel. M.: «IIpocsemenue», 2012r.

METOANYECKHUE MATEPUAJIBI VIS YUYUTEJA

1. Pym3utuc I'.E., ®enpaman @.I'. Metoaudeckoe nocodue s yuurens. — M.: [Ipocsenienue,
2014.

2. I'apa H.H. Xumus. 3agauank ¢ nomoutHukoM. - M.: [Ipocsemenne, 2018.

3. Xumus noypounsie miansl 10 kimace mo yaeonuky Pymsutuc I'.E., ®enpnaman @.T°.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

udposas (kommnbroTepHas) gadoparopus (LJI), mporpammuo-
anmapaTHbI KOMIUIEKC, JaTYMKOBAs CHCTEMa — KOMIUIEKT Y4eOHOTOo
000pyAOBaHMs, BKIIOYAIOIIUNA U3MEPUTETbHBIN
0J10K, HHTEPPENC KOTOPOTO MO3BOJIIET 00ECIIEYUBATH CBS3h C MEPCOHATBHBIM
KOMIIBIOTEPOM, HHA0O0p JATYMKOB, PETUCTPUPYIONINX 3HAUCHUS PA3ITMUHBIX
(bU3UYECKUX BEIMYHH.

JlaTuuk TeMnepaTyphl INIATUHOBBIM — IPOCTOM U HAJIC)KHBIN JaTYHK,
NpeHa3HauYeH IS M3MEPEHUSI TEMIIEPATYPhl B BOJHBIX PACTBOPAX M B Ta30BBIX
cpenax. MiMeet pa3nuyHbIi
nuana3zoH uaMepeHui ot —40 1o +180 C. TexHndeckue xapakTepUCTUKU
JaT4YUKa yKa3aHbl BUHCTPYKIIMH 110 YKCILTyaTaliH.

JlaTuuk TeMIiepaTypbl TEPMOIAPHBIN PEHA3HAYEH JI1 U3MEPEHUS
temmepatyp 109000C. Mcnons3yeTcs IpHu BHIMOTHEHUU padOT, CBI3aHHBIX C
M3MEPEHUEM TEMIIEPATYP IIJIAMEHH, IJIABICHUS U Pa3JI0KEHUS BEILIECTB.

JIaTYMK ONTUYECKOU MIOTHOCTH (KOJOPUMETP) — MPEAHAZHAUEH JIS
M3MEPEHUS ONTUYECKON IJIOTHOCTH OKPAIIEHHBIX PacTBOPOB.

Hcnonws3zyercst mpu U3y4eHUU TEM
«PacTBOpBI», «CKOPOCTh XUMHUECKUX PEAKIINI», OTPEIECICHUH KOHIIEHTpaluu
OKpAaII€HHbIX NIOHOB.

HNatuuk pH- npegHazHadeH AJisi U3BMEPEeHUs] BOAOPOAHOTO MOKa3aTeNs
(pH) BOIHBIX pacTBOPOB B Pa3IMYHbBIX UCCIETOBAHUSIX O0OBEKTOB
OKPY’KAIOIIEH CPEBI.

JlaT4uK 37EKTPONPOBOAHOCTH IPEAHA3HAUCH 1JI1 U3MEPEHUSI YIeTbHON
AJEKTPONPOBOIHOCTHU KUJKOCTEH, B TOM YHMCJI€ U BOJAHBIX PACTBOPOB BELIECTB.
[IpumeHnsieTcs npu U3y4YEHUH TEOPUU AIEKTPOTUTHUECKON JUCCOUALINH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB

Muxkpockon 1udpoBoi pegHa3HaueH AJIsl U3y4eHUs: (HOPMBbI
KPUCTAJIJIOB MHAOIIOJIEHUS 32 POCTOM KPHUCTAJLIOB.
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