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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTENbHOM MPOTPAMMBI CpeHEero o00IIero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B  dDenepaibHOM  TOCYAapPCTBEHHOM
obOpazoBatenbHoM cTaHmapre COO, c¢ yu€tom KoHuenuuu mnpemnoaaBaHus
y4yeOHOro mpeaMmera «XuMHs» B 00pa3oBaTelibHbIX opraHuzauusx Poccuiickoi
Qdenepanuy, peanu3ylOIIMX OCHOBHBIE 00pa30BaTeNbHbIE MPOTrPaMMBblL, H
OCHOBHBIX TonoxkeHuil «Ctpateruu pa3Butus BocnuTaHuss B Poccuiickoi
Oenepauuu Ha niepuon 1o 2025 rona» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIpPEAEICHUIO
oO1mielt cTpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0yUYaIOIIUXCS CPEJICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenTyanbubie nonoxenus GI'OC COO o B3anMOOOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHU3alMK, SIBISETCS HEOTHhEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEepIIAIONIMM JTAallOM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO OO0pa3oBaHMA. OTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB NIPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHS U 00IIEH KyJIbTYpPhl
YelioBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3M0POBBI0 WM TpUpOAHON cpene. Peamusyercs xumudeckoe o0Opa3oBaHHe
oOydJaromuxcs Ha YpOBHE CPEHEro OO0IIero oOpa3oBaHHS CpPEICTBAMHU YYEOHOTO
npeaMeTa «XHMHS», COAEPXKAHUE U IIOCTPOEHUE KOTOPOIO ONPEIEICHbI B
nporpaMmMe IO XUMHUH C Y4ETOM cHelU(UKA HAyKd XUMHH, €€ 3HAYCHUs B
MO3HAaHUM MPHUPOABI U B MaTepUaIbHOW XU3HU OOIIECTBA, a TaKkKe C Y4ETOM
o0mMX wLeiae W MPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHHUE
CHUCTEMBI cpeiHero odmiero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOylo poJib B
COBPEMEHHOM IMBIJIM3ALIMM, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAaHUE PALIMOHAIBHOTO HAYYHOTO MBIIICHUS,
B CO3JIaHUE LEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
NPUPOJBI U YeJOBeKa, KOTopoe (OpMHUPYETCS B XHMMHHM Ha OCHOBE MOHUMAaHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMSI B3aHMOCBA3U MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JaCTSIMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOJAUMBIM YCIOBHEM YCIIEIITHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKHMX TEXHOJOTHMW HalpaBlieHa Ha pelieHue
I00ambHBIX TPOOJEM YCTOWYMBOIO pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUILIEBOM, SKOJIOTMYECKON OE30MMaCHOCTH U OXPaHbI 3I0POBBSL.

B coorBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HEOOXOJUMYI) UM Uil  BBIPAaOOTKM  MHPOBO33PEHUYCCKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOTKCHUS
o0pa3oBaHUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocrapisitoniuMu - ipeAiMeTa  «XuMHUs»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOmas ¥ HEOpPraHUYeCcKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKOW XMMHH (C BKJIIFOUCHUEM 3HAHUN M3 OOIIEH XUMUU) U
opraHnyecko xumuu. OOpMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHWH TIPU U3YUCHUU
npeaMeTa oOecrneurBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHUH.

CrtpykTypa coiepxkanus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CHUCTEMHOT0 TIOJIX0Jla K U3Y4YEHHUIO Y4YeOHOro wmarepuasa U 0O0YCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNpPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHUH BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOpUU CTPOEHHSI OPraHHMYECKUX
COCIMHEHUN, a TakKe Ha YpPOBHE CTEPEOXMMHUUYECKUX U  DIEKTPOHHBIX
npencTaBlieHuid o cTpoeHud BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIIEBOAOPOJIOB JIO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEAMHEHUW. B Kypce OpraHM4ecko XHWMHUHU IIOIYy4arOT pPa3BUTHUE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO 0OO0IIEro oOpa3oBaHMs MEpBOHAYAILHBIC
MPEICTABICHUS O XUMHUYECKOMN CBS3H, KIAaCCU(DUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUYECKON PEaKIIUU.

[log HOBBIM yriioM 3peHusi B mpeamMeTe «XHUMHs» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsl M3YYEHHbIH Ha YPOBHE OCHOBHOrO OOIIEro 0Opa3oBaHUs
TEOPETUYECKUNA MaTepuan u (PaKTOIOTMYECKHUE CBEJACHUS O BeElIecTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XAMHUS» OOYYAIOMIMMCSl TPEJOCTABISACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMYECKUX MO3UIIMMA,



riyoke TMOHATh HUCTOPUYECKOE U3MEHEHHE (PYHKUMH 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHUMM O BaXKHEHWILIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, A TAKXKE O XMMUYECKUX PEaKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpoTeKaHus jonojHsercs B Kypcax 10 um 11 kiaccos
AIIEMEHTAMH COJEPKaHUS, HMEIOIIMMH KYJIbTYPOJOTUYECKUA W MPHUKIATHOU
XapakTep. OTHU 3HAHHUS CHOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XUMHH C
OPYTMMH HayKaMH, PACKPBIBAIOT €€ POJIb B II03HABATEIBHOW U MPAKTUYECKOU
JEeSTENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IMPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBATHCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MHGOPMALUIO U
OpUMEHSATh €€ JJId TONOJIHEHUS 3HAHUM, pelIeHUs WHTEIEKTYaJbHbIX U
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIBCKUX 3a/1au. B 11ej1oM cojepkanue yueOHOro
npenMera  «XHUMHS»  JAaHHOTO  ypOBHA  M3YYEHHs] OpPHEHTHUPOBAHO  Ha
dopMupoBaHue y 0O0ydYarOMIUXCS MHUPOBO33PEHUYECKON OCHOBBI IS MOHUMAaHUS
¢unocopckux HeH, TakKMX KakK: MaTepUalbHOE €IMHCTBO HEOPTaHMYECKOro M
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, T03HABAEMOCTh NPHUPOIAHBIX SBICHUNW NYyTEM OSKCIEPUMEHTa W
pEelIeHHs] TMPOTUBOPEYUI MEXKIy HOBBIMH (akTaMu U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJIOTUYECKUX MpobdiieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3/IaHMS HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3amad  BOCIHMTAHUSA, PA3BUTHS W COLMAINA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPaMMON MO XMMHH TOJAXOJIBI K OMpPEIeICHUI0
colepKaHUsl M TOCTPOCHUS TMpeaMeTa TNpeaycMaTpuBaroT  (HOpMHUpPOBaHUE
YHUBEPCAJIBHBIX yU4EOHBIX JEHCTBUN, HMEIOIIMUX 0a30BO€ 3HAYCHUE  JUIS
pPa3TUYHBIX BHJOB JICSITEILHOCTU: pEHICHUs TMpoldiieM, TOWCKa, aHaiu3a |
00paboTku MHGOPMAIIHH, HEOOXOIUMBIX I MPUOOPETEHHUS OIbITa TPAKTUIECKON
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpernonaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPETHETO OOIIEro o0pa3oBaHUs, IPU ONPEACICHUN
COJIepKATEeJIbHOM XApAaKTEPUCTHUKHU LeJIed H3y4eHUs NpeIMeTa HalpaBICHUEM
IIEPBOCTENCHHONW 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHYECKOM HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOMN
NEeSATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHHSI TAKOM MOAXOJ K OINPEICIICHUIO LEICH H3YUYCHHS
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUs TJIaBHBIMU LEISIMU H3YYEHHs IpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xi1.) sBiIsIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XUMHUYECKMX 3HAHUM KAk BaKHEHUIIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
JeXAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TOHUMAHHME CYIIHOCTHU JTOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HUCTOpUEH
UX Pa3BUTHUA U CTAaHOBJICHUS,

e (opmupoBaHUEe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMid, HEOoOXOIUMBIX [JIsi TNpUOoOpeTeHus
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBJICHUH,
UMEIOILIUX MECTO B IPUPO/IE, B MPAKTHUUECKONU U MOBCEAHEBHOM JKU3HMU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JAEATENBHOCTHU, CBSI3aHHBIX C HAOJIIOIEHUEM U
OOBSICHEHHEM XHMHUYECKOIO0 DKCHEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copepxaTenbHasi XapaKTepUCTUKa 1IeJied U 3a/1a4 U3ydeHUs
npeIMeTa B MporpaMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpenHero oolmiero oopazoBanusi. CerogaHs B
NpernojaBaHud XUMUU B OOJbIIEH CTeNeHH OTHAETCS  MPEANOYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUsA OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMMYCKHHKA 00II€00pa3oBaTEIbHON OpraHu3aliy, BIAJCIOIIET0 He
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW T'PAMOTHOCTHIO, TO €CTh CIIOCOOAMU H
YMEHUSAMHM AKTUBHOTO MOJYYEHUS 3HAHUN M NMPUMEHEHUS UX B PEAJbHON KU3HU
JUTSl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBA3M c 3TUM nOpW U3yYEeHHHM NpeaMeTa «XHUMUsS» JTOMUHHPYIOIIEE
3HauEHUE MPUOOPETAIOT TAKKE 1IETU U 3a/1ayH, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHME  WHTEUIEKTYyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHATUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAIMSIX, CBA3AHHBIX C BEUIECTBAMHU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y 0Oyd4aromuxcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIM), MMEIOINX YHUBEPCAJIbHOE 3HAUYECHHE JUJISl Pa3MYHbIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX IS TPUOOPETEHUsS OIbITa JEATeIbHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B IO3HAHMM XUMHUHU, a TaKXKe JUIsl OLEHKH C TO3ULHN
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEMIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HaHUS MO0 XUMHUU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIB30BaTh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHH JIJIsl MOUCKA M aHaliu3a y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHNUS;

dbopMupoBaHuE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU W TMPOBEJCHUM XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs YOeKJAEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pPOJM B PEIICHUU TI00AIBHBIX MPOOIeM
palMOHAILHOTO TPUPOOTIONB30BAHMUS, TTOMOJIHEHUSI YSHEPTETUYECKUX PECYPCOB U
COXpaHEHMs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETEHHs OIbITA
UCIIOJIb30BAHUS TOJYyYEHHBIX 3HAHMHA JUIS TPUHATHS TPAMOTHBIX PCIICHHHA B
CUTYaIIUSX, CBSI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM maHe cpenHero ooOImero oOpa3oBaHUs MpeaMeT «XUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MPEIMETHOU 001acTu «ECTEeCTBEHHO-HAyYHbIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpaszoBaHusi, coctabisgeT: B 10 kimacce — 68 yaca (2 dJaca B
Heneno), B 11 kimacce — 68 yaca (2 gaca B Hezieio).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOECHHSI OPraHUYECKHUX
coenunenuid A. M. bytneposa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYIIBI
OpraHMYecKuX BellecTB. l'omoniorusi, wu3zoMepus. XUMHUYECKas CBsSI3b B
OpraHUYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenue o kiaccuuKauu opraHMdeckux BemiecTB. HoMeHkmarypa
OpraHMYeCKUX COEJUHEHUN (CucTeMaTUyecKas) U TpUBUAJIbHbIE Ha3BAHMS
BaXXHEHIIMX MPEICTaBUTENICH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHs] BEIIeCTB W HX MpeBpaIleHU:
O3HaKOMJIEHHE ¢ oO0pa3llaMd OpraHMYeCKUX BEHIECTB W MaTepuajaMud Ha uX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONKMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
[pU HarpeBaHuu (TU1aBlieHUEe, OOYTJIMBAaHUE U TOPEHUE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHU psAa. MeraH u 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN aJKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMELIEHHUsT W TOpPEHHMs), HAXOXKIEHUE B IMPUPOJE, IMOIYyYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPECTABUTEIN AaJKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAUUHU, OKUCICHHUS H
MIOJINMEPU3ALINH ), IOJTYyYEHUE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m mMerunOyranueH-1,3: cTpoeHue, BaKHEWIIHE
XMMHMYECKUE CBOWCTBA (peakuus noiaumepusaunu). [lonydeHue CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUH Psifl. ALETHIICH
— MPOCTEUINNK MNPEACTABUTENb AJKHMHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XUMUYECKHE CBOMCTBA (peaklMH TUIPUPOBAHUS, TAJIOTEHUPOBAHUSA, TUAPATALIUH,
rOpEeHUs ), NOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, crpoeHue, (uU3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUS U HUMPOBAHUSL), NoIyueHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YTIEBOAOPOJAMH, NPHUHALICKAINMH K
Pa3JINYHBIM KJIaccaM.

IIpuponHble MCTOYHUKM YrieBOAOPONOB. IIpupoaHbli ra3 U IONYTHBIE
He(dTanble ra3pl. Hedth um e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUH, KaTaIUTUYeCKHil), muposu3. IIpoaykTsi
nepepadoTku He(TH, UX TIPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMM IUIaCTMAcCC, KaydyKOB U PE3HUHBI, KOJUIEKLIUN
«Hedpte» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEICHNE NPAKTUYECKOW pabOThI: MOJIyUYEHUE ITHIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

PacuétHnle 3aaumn.

Bbruncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MU MPOAYKTOB PEAKIINH).

Kuciopoaconepskanue opraHu4eckKue cOeAUHECHUS

[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON MW 3TAHOJ: CTPOCHHE,
¢usznueckre M XUMHYECKHE CBOMCTBA (peakuuu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NPUMEHEHHE. BomOpoaHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeiCTBHE METAaHOJIA U 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHI. OJTUIEHIJIMKOIb W  TIMIEPUH: CTPOCHHE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMH
MeTajulaMHi, KayeCTBEHHAsl peaklMsi Ha MHOrOaTOMHbIE CHUpPTHI). [lelicTBue Ha
opraHu3M 4enoBeka. [[puMeHneHre rmmuepuHa U dTUIICHIIUKOIIS.

deHoM: CTpOEHHE MOJICKYJBl, (U3MUeCKHe ¢ XHMHYECKHE CBOMCTBA.
TokcuunocTs denona. [lpumenenne genona.

Anpnerunpl U Kemowusl. DopmanbAeruj, aleTAIbJIETUI: CTPOCHHUE,
duznyueckre U XUMUYECKHE CBOMCTBA (peakiMd OKHUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH), TOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeneNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHAsi KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe U XUMUYECKHE CBONCTBa (CBOMCTBA,
oOmue Il Kjacca KUCJIOT, peakius dTepurKaIiim), MOTyuYeHUEe U MPUMEHEHUE.
CreapuHoBasi ¥ OJICMHOBAasi KHUCJIOTHI KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIU BBICIINX KAPOOHOBBIX KUCJIOT, KX MOIOLIEE JIEUCTBHE.

Crnoxnble 2(QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KuCIOT. [waponus
c0kHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBogel: coctaB, KilaccU(UKalUsA ~ yriaeBoAoB  (MOHO-, JAU- H
noyiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACIHCTBUE  C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHME TJIOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, MPUMEHEHHE,
ounonorunyeckas poiib. @otocunres. pykro3a Kak U30Mep TIIOKO3BI.

Kpaxman u nemwnonos3a kak npupoansie noauMepsl. CTpoeHHE Kpaxmalia U
Henono3bl.  du3nueckue M XUMHYECKHE CBOMCTBAa Kpaxmaia (TUIPOIH3,
KayeCTBEHHas peaKIys C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BELIECTB W MX IPEBPALLCHUN:
npoBeJieHre, HaOJI0JIEHHEe W ONHMCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpEHUE
CIUPTOB, KauyeCTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE AHTaHOJa
okcugoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJEUCTBUE TJIULEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopaeicTBHEe Kpaxmana C HOAOM),
NPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Boruucnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHn4ecKue COeTMHEHMS.

AMUHOKHCIIOTBI KaKk aM(OTepHble OpraHWYecKue coeAuHeHUs. Puszndeckue
U XMMUYECKUE CBOMCTBA aMMHOKUCIOT (Ha IpuMepe TiulMHa). buonornueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumel.

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

OKCHEpPUMEHTAJIBHBIE METOAbl M3Y4YEHMsS BEIIECTB W HX IPEBPALICHUN:
HaOJII0/IEHUE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHHIC PEAaKIIUU OCJIKOB.

BbIcOKOMOJIEKYISIPHBIE COeAUHEHUS

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS U ITOJTUKOHICHCALIUS.

OKCHEpPUMEHTAJIBHBIE METObl M3Y4YEHMsS] BEIIECTB W HX MPEBpPALICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EH IIPU U3YYCHUHU OPraHUYECKON XMUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX NOHATHH, TaK W TOHATHM, SBIAIOLNIUXCS CUCTEMHBIMHU IS OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0O IIUKJIA.

OO61Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, Kiaccu(ukauus, NepuoaudHOCTb, HAOIIOIEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHNE.

®usuka: MaTepus, DJHEPrUs, Macca, aTroM, DJJEKTPOH, MOJIEKYIa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TeJO, O0BEM, arperaTHoOe COCTOSIHUE
BELIECTBA, (PU3UUECKUE BETUUUHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (O€JIKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypChl.

TexHOomorus: MNHIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE IpENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne OCHOBBI XUMHU

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

[Iepuonnuecknii 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM M3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB MO TPYIMIaM W TEPHOJAM.
3HavueHUe NEePUOINYECKOT0 3aKOHA B Pa3BUTHHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BuAbl XUMHUYECKOW CBSI3HU
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, METaJIM4yeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHONW XWMHYECKOW CBsi3u (OOMEHHBII ¥ JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJIEKYJSAPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTAINIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTALUINYECKOU PELIETKH.

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

Knaccudukanus HEOpPraHUYeCKUX COCIUHECHUM. Homenxkiarypa
HEOpPraHUYECKUX BEHIECTB. [ E€HEeTMYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAISKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHWYECKON M OPraHMYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XuMHYeCKoe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

OnekTponauTnyeckas auccornyanus. CHibHBIC U cabbie 35ekTpoiauThl. Cpena
BOJIHBIX pAaCTBOPOB BEILIECTB: KUCas, HEUTpaJIbHAs, 1IEJI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJIbl M3YUYEHHUS BEIIECTB M HX IMPEBPAILCHUN:
neMoHcTpanusa Taomui «I[lepuoandeckas cucrema xuMuueckux sneMmentos . U.
MeHnneneeBay, HU3ydeHUE MoOJieNied KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE |
OMHCaHue AEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iokKeHHe MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aToOpa, ONPEACICHUE CPEelibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpPA, peaKIMd HOHHOTO OOMEHa),
IIPOBECHUE MPAKTUYECKON paboThl «BiusHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHHSM XUMHUYECKHX pEaklHil, B TOM YHCIEC
TEPMOXMMHUYECKUE PACUYETHI, PACUEThl C MCIOJIB30BAHUEM TMOHATUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxkenne HemerayuioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETalloB (Ha mpuMepe
KHCIIOpOJIa, cephl, pocdopa u yrirepoaa).

XUMHYECKHE CBOMCTBA BaKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPhI, a30Ta,
docthopa, yrmepoma W KpeMHHS) W HX  COCIMHCHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAMHEHU ).

[IprMeHeHnEe BaXKHENIINX HEMETAJUIOB U UX COEUHECHU .



Meramisl. llonoxxenue meramnoB B llepuoanyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTU CTPOEHMS JIEKTPOHHBIX 000JO0YEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetamioB. CrjiaBbl METaJLJIOB.
DIEKTPOXUMUYECKUH Pl HANIPSKEHU METAJUIOB.

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

OO6mue crocoObl MoayyeHus: MetauioB. llpuMeHeHne meTamioB B ObITY U
TEXHHUKE.

DKCMEpUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HX MPEBpAICHUN:
U3y4YeHHe KOJUIeKIMU «MeTamuibl U CIUIaBbl», OOpAa3I0B HEMETAIIOB, pEIIeHUE
AKCTIEPUMEHTAIBHBIX 3a7a4, HaOJI0JICHUE W OINKHCAaHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U TIeJIouei, KaueCTBEHHbIEC PEaKI[UU Ha KATHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponp xumum B 0o0OecrieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON M MHUIIEeBOM
0e30MacHOCTH, pa3BUTHH MeAWIMHBL. [loHSATHE O HAyyHBIX MeTOAaX IMO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBienus 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJIyYEHUS] BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXHEWIIME CTPOUTEIIBbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MarTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHUS.

XuMHUs U 3J0pOBBE YEJIOBEKA: NpPaBWJIA KCIOJB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MACHOTO MCIOIB30BaHUS MPENapaToB ObBITOBOW XUMHH
B MOBCEIHEBHOM >KU3HM.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHBIX  CBA3€H HOpU  HU3yYeHUHM 0O0med wu
HEOPraHU4YeCKOM XMMHUHU B 11 Kiacce OCyIlIeCTBISETCS 4epe3 UCHOJIb30BAaHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHUCTEMHBIMH JUISI OTAEJBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanusa, NEePUOJUYHOCTh, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MTPOTOH, HEUTPOH, WOH,
W30TOTI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUICCKUA YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIICCTBA, (DM3UYCCKUE BEIUYUHBI U €JIMHHIIBI UX
HU3MEPEHHUS, CKOPOCTb.

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

['eorpadusi: MUHEpaAbI, TOPHBIC TOPOJIBI, TIOJE3HBIE MCKOITaeMbIe, TOTLIMBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTyprusi, MPOU3BOCTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIbCKOXO3SHCTBEHHOE MPOU3BOJICTBO, IMHIIEBAs
IPOMBIIICHHOCTh,  (papMalmeBTHUECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA [TPOI' PAMMBI 110 XUMNWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa3oBaHus ABISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeaAMeTa «XHUMHs» Ha YPOBHE CpPEIIHErO
oO11ero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISIONINE:

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

HAJIMYME MOTHBAIMU K 00YUYEHHIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX LIEGHHOCTEN U UCTOPUUECKUX TPAIUIIMi 6a30BOI HAYKH XMUMHUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD >KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIPHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCHUHCKOTO TPaXKIAHCKOTO OOIIecTBa, NMPUHITHIMU B OOIIECTBE
HOpMaMH W TpaBWJIaMHU  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TMpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yJbTaThl OCBOCHUS MpeameTa «XUMHUS» OTPaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA IO3HABATEILHON U TPAKTUYECKOW NESITEIBHOCTH
00yJaroUMXcs Mo peain3alluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaxaaHCKOT0 BOCTIMTAHMS .

OCO3HAaHMS 00YyYarOUIMMUCS CBOUX KOHCTUTYLMOHHBIX ITpaB U 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U MIPaBOIOPSAKY;

MPEACTAaBICHUS. O COLUMAIBHBIX HOPMax M TMpaBWIAX MEXITUYHOCTHBIX
OTHOIIECHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATEIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHBIX BUAOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPHOTHUYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€YECTBCHHOM XMMUM,

YBaXXEHUSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, UYTO JOCTIKCHHS HAYyKH €CTh Pe3yJbTaT
JUIMTENIBHBIX ~ HAONMIOJCHUN, KPOMOTJIUBBIX  JIKCICPUMEHTAIBHBIX  TOHCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB,;

WHTEpECa U II03HABATEJIbHBIX MOTHUBOB B TMOJYYCHUU U MOCIEAYIOIIEM
aHanu3e mH(opMalMKu O MEePEOBLIX JOCTHKCHUSX COBPEMEHHOM OTECYECTBEHHOM
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBEICHMUSI;

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

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJEHUE U TOCTYNKH CBOUX TOBApHIIEH C
MO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBHM 3THX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTeW 370pOBOTO W  0Oe30macHoro oopasza >KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBWJI Oe30MacHOro oOpallleHWs C BEHeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHUSI UEHHOCTU TMPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTHBHOI'O
0€30macHOr0 MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HH JIOJICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPUATHS BPEAHBIX MPUBBIYECK (yMOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KypEeHUSI);

5) Tpy/10BOT0 BOCTIMTAHUSA:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4yeOHO-UCCIEA0BATEIbCKOM
JESTENBHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYruX BHUAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacCTHE B PEIICHUH MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUUYECKOMY M3YUYEeHUIO Mpodeccuil pa3auyHoro poja, B ToM
YKCJie HA OCHOBE MMPUMEHEHHUS ITPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXEHUS K TPYyHLY, JIOASIM TpyJa U pe3yibTaTaM TPYJIOBON NESTEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAIbHOU TPACKTOPUU
oOpaszoBanus, Oyaymieil mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUU, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUS:

AKOJIOTUYECKHU I[€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJIEe, KaK HCTOUYHHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIOOAJIBHOTO XapakTepa HKOJOTHMUECKUX TPOoOeM, BIUSHUS
AKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOTHOMN M COIIMATBLHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOOTIONE30BAHNUS;

AKTUBHOTO HEMPUSATUS JICUCTBUN, MPUHOCAIIUX BpEl OKpYyKarolen
IPUPOJHON Cpejie, YMEHUSI TMPOTHO3UPOBATH HEOIATONPHUATHBIC KOJIOTHYECKHUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeSTETbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHHMKATUBHOW M COLMAJILHOM
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHEeUM(DUKU XUMUU KaK HayKH, OCO3HaHHS €€ pold B
dbopMHUpOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEIOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €UHCTBE MPUPOJLI U YEIOBEKa, B
MMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHHH MpPOOJIEM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYMMOCTH XWMHH IS COBPEMEHHOU
UMBWIM3ALMA: B €€ TyMaHUCTHYECKON HANpaBIC€HHOCTH M BaXXHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHUH MEIUIIMHBI, OOECIICYCHUU YCIOBHMA
YCHEIIHOTO TpyJda ¥ OSKOJOTUYECKA KOM(OPTHOM IKUZHHM KaKIOTO dJIeHA
00111eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BAThH



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000OCHOBAaHHBIE 3aKIIFOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB U MMEIOUIUMXCS JAHHBIX C LEIbI0 MOJIYYEHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus TpoOJieM B peajbHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MMO3HAHUIO U HCCIIEN0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTM U  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUUW MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEepeca K 0COOEHHOCTSAM TpyZAa B PaslIMuHbIX cpepax mpodeccuoHaIbHOU
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA y‘{€6HOFO npeamMeTa «XuUMHSI» HA
YPOBHEC CPCAHCTO O6IIICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HIeHay‘{HI)I€ MMOHATHUA, OTPAKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbBI MHpA H CHCHI/I(l)I/IKy MCTOJOB IIO3HAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/ISI, BCUICCTBO, DHCPIrUsA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMAII, TUIIOTEC3d, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U ﬂpyrne);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (HO3HaBaT€HBHBI€, KOMMYHHKAaTHBHBIC,

PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEPCAJIbHBIE YUCOHBIC
JIEVCTBUS B MMO3HABATEIILHON U COLMAIBHOW MTPAKTHUKE.

MertanpeagMeTHbIE pe3yabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHBbIMH NMO3HABAaTEJbHBIMU
JeHUCTBUSIMMN:

1) 6a30BbI€ JJOTrHYECKHE TeHCTBHA:

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

ONPENENIATh LEIN JEATEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTD PE3YJIbTATHI JCATCIBHOCTH C TOCTABJICHHBIMHU 1EISAMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKW TOHSITUN W YCTaHABIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU JJis KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHHUS (MHAYKTUBHbBIC, JCAyKTUBHBIC, TIO
aHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUST B paccMaTpUBAEMbIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CMMBOJI) DJJIeMEHTa, XuMUueckas (opMyia, ypaBHEHHE XUMHUUYECKOU
peakiuu — TMpU pPEIICHUU Y4eOHBIX MO3HABATEJIPHBIX W MPAKTHUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEN0BATEIbLCKHE eHCTBHUS:

BJIaJIETh OCHOBAMHM METOJ0B HAayYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHX
peaxkiuu;

(dbopMynHpoBaTh LIETU U 3314l UCCIEAOBAHUS, UCTIOIb30BATh MOCTaBJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJIsi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

BJAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W IMPOBEIACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENFHO MPOTHO3UPOBATh €ro Pe3ylbrar, (HOpMyIUpOBaATh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

npuoOperaTth OIBIT YYEHHYECKOW HCCIeIOBATEILCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUSL.

3) padoTa ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3JIWYHBIX HCTOYHUKAX HHPoOpManuu (HaAy4HO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJIEpKaHUsS, CIpPaBOYHBIE IOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpOpMaANMK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

MPUOOPETaTh OIBIT HCIHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JTMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  MPEICTaBICHUS
uHpopmaiuu (cxemsbl, rpaduKu, TUarpaMmbl, TAOIHIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CpeACcTBa Mmpu paboTe C
XHMHYECKOW WHPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIC (pusnueckue w
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYpPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISITHOCTH.

OByajeHne YHUBEPCATbHBIMH KOMMYHHUKATHUBHBIMH TeHCTBUSIMM

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMOM TeMbl B X0Jie AUayora W/ uiu
JUCKYCCUHM,  BBICKa3blBaTh  HJICH, (OPMYIHUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C TMPE3EHTAlMEel pe3yJIbTATOB IO3HABATEIBLHOW NESITEIHHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMM TIPU BBITIOJTHEHUU
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOoThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allui yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BHIBOJIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS TMO3MUIMI B
X071 00CYXIeHUSI 1 OOMEHA MHEHHUSAMH.

OByajieHUe YHUBEPCAJTbHBIMHU PEryJIsiITUBHBIMH IeHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO I103HABATEIIBHYIO
JEeSTENbHOCTh, ONpenensia e€ ILeNu W 3aJadyd, KOHTPOJIUPOBaTH W IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeIjaracMblii  alrOpUTM JCHCTBUM TpH
BBIMIOJTHEHUM Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haunboiee
3 PeKTUBHBIN CcMOCO0 HMX pEmICHHS C y4ETOM IOJYYSHUS HOBBIX 3HAHUU O
BEIECTBAX M XUMHUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOECH JEATEILHOCTH Ha OCHOBE CaMOaHalln3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XAMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNM O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJA XUMHUU B TMO3HAHUM SIBJICHUMN



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpPbl JUYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUUYECKHUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIMe TOHATHS (XMMHUYECKUM JJIEMEHT, aToM, SJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, JIEKTPOOTPULATEIbHOCTh, XUMHYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, YIIEpOAHBIM CKeleT, (YHKIUMOHAIbHAs TPYIINa,
paauKall, U30Mepusi, ©30MEPbl, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, yTIE€BOIOPOIHI,
KHACJIOPO/ W a30TcoJepKalllue COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHUS
opranuueckux BemiectB A. M. BytinepoBa, 3akOH COXpaHEHHsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUU, MHPOBO33PEHUYECKUE 3HAHMSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTIOJIb30BAaHUM BAXKHEHIIIUX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKOU JEeSATEIILHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHMI BBISBIATH XapaKTEPHbIE MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh X B3aUMOCBSI3b, MCIIOJIH30BATh COOTBETCTBYIOIIME MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHNYeCKUX COSTMHEHHI;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn OpraHMYecKMX BEIIECTB W YPaBHEHUHW XUMHUYECKUX PEaKIuHu,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAMICHKHOCTh H3YyUYECHHBIX
OpraHMYeCKUX BEHIECTB MO0 HMX COCTaBy U CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/TpyNme COeAUHEHUN (YTJIEBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYIISIPHBIE COEIMHEHMS), JaBaTb HMM Ha3BaHHUS IIO
cucremarnieckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPHBHAIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ITWUJIEH, MPOIWJIECH, AalETUJIEH,
STWJICHTINKONb, TAHUIECPUH, (HEeHOd, (opMaabAeTUll, aleTaNbICTH, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, III0K03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIIUIIHH);

c(hOpMHUPOBAHHOCTh yMEHHsSI OINPEACNATh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COECTMHEHUSIX (OJUHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHSATH TMOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OPMHPOBAHHOCTh ~ yYMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOECHUE,
dbu3uYecKkue W XMMHUYECKHUE CBOMCTBA THUMUYHBIX MPEIACTABUTENICH Ppa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, 3TUJICH, NPOMWIEH, alleTHIIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METaHOJ, 3TAHOJ, ATHJICHIJUKOJIb,
TJIMLEPUH, (PEHOJI, aleTalbJeruj, MypaBbuHAasi U YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJIO0Ta), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHUUYECKHX PEAKIUH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YIIJIEBOJAOPOIHOTO
Colpbsi  (He(Tb, MNPUPOJHBIM Ta3, Yrojb), CHOCOOBI HX NEPepadOTKU U
IPaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepPepadoTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XHMHUYECKHM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIMu 10 W3BECTHBIM Macce, 00BEMY, KOJMUYECTBY OJHOTO W3 HCXOJIHBIX
BEIIECTB WJIK MPOJAYKTOB PEaKITUH);

c(hOpMHUPOBAHHOCTh yMEHHM BIAJeTh CHUCTEMON 3HaHU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YUEHUU BEUIECTB U
XUMHYECKUX SIBIICHUN (HaOto/IeHne, u3MepeHue, SKCIIEPpUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IATh MPABUIIA MTOJIb30BAHUS XUMHUUECKOU
NOCYJIOH W Ja0OpaTOpHBIM O00OpyJOBaHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEeBpAIllEHNsI OPTAaHUYECKUX BEIIECTB MPU HATPEBAHWH, TTOTYYCHUE
ATUJIEHA W U3YYEHUE €ro CBOICTB, KAaYECTBEHHBIC pEAKIUU OPTraHUYECKUX
BEIECTB, JCHATypalusi OCIKOB MPU HArPEBaHHH, IIBETHBIC PEaKlUUd OCIKOB) B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKU O€30MaCHOCTH MpHU OOpalleHUUu C
BEIIECTBAMU W JA0OpPAaTOPHBIM OOOPYJOBAaHUEM, TMPEACTABIATh PE3yIbTaThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHpOpMaLNIO, TOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeICTBAa MacCOBOMU
uHdopmanuu, UHTEpHET U OpYyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COONIONATh  MpaBWIa  DKOJOTHYECKH
1[€JeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B LEISIX
COXPAHEHHUSI CBOErO 3/J0pPOBbS U OKPYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATh
OMACHOCTh BO3JICUCTBHSI HA >KMBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] W TNPEJOTBPALEHUS HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUsl 0Oy4YaroIIUXCS ¢ OFPAHMYEHHBIMU BO3MOKHOCTSIMU 370POBBSI: YMEHHE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYNHBIX METO/aX MO3HAHUS BELIECTB U
XUMUYECKUX SBICHUM;

JUISL  CIeNbIX M CHAa0OBUASIIMX OOYyYaloIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns s 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SBJICHUU
Opupoabl, B  (OPMUPOBAHUK MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M MPUPOJTHOM
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, 3JIEKTPOOTPUILIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJITMYECKas, BOJOPOIHAS ), KPUCTAIIIMUECKasl pelIETKa,
TAMNBl ~ XUMHUYECKUX  pEaKIUi, pPaCTBOpP, JJICKTPOJUTBI, HEIJICKTPOJMUTHI,
BJICKTPOJIMTHYECKAsT JAUCCOLMALUSA, OKHUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTh
XUMHUYECKOW peakIih, XUMHYECKOE€ PaBHOBECHE); TCOPUM M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3BIK XHMUU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIC)KAIME€ B OCHOBE IMOHUMAHUS NPUYUHHOCTH U
CHCTEMHOCTH XMMHUYECKHX SIBICHUM, (PAKTOJIOTHUUECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTO0JIb30BAaHUM BaXKHEUIIIMX HEOPTaHHUYECKHX
BEIIIECTB B OBITY U MPAKTHYECKOM JACATEIbHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEpHbIE MPU3HAKUA TOHATHIMA,
YCTAHABIMBATh MX B3aUMOCBS3b, WCMOJB30BATH COOTBETCTBYIOIIME TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOIUKY IS
cocTaBieHus (oOpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ras, yrJ€KUCIbIM ra3, aMMHUaK, raméHas
W3BECTb, HETAIIEHAs] U3BECTh, MUTHhEBAS COJIA, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPE/IEsATh BaIGHTHOCTb U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAUWHEHUSX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJUTMYECKONW PEMIETKH KOHKPETHOrO BeIeCTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUM yCTaHABIMBAaTh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K ONpPEACIIEHHOMY KiacCy/Tpymnie
COeIMHEHUH (MPOCThIC BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHUIbI, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCH/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI NMEPUOANYECKOro 3akoHa Jl.
W. MenneneeBa U 1eMOHCTPUPOBAThH €r0 CUCTEMATH3UPYIOIIYIO, O0BSICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »dJieMeHTOB 1-4 mnepuonoB Ilepuoamdeckold CHCTEMBI
xuMuueckux saemeHToB JI. M. MenpeneeBa, WCIONb3ys MOHATHS «S-, P-, -
AJIEKTPOHHBIE opouTaINY, «OQHEPTETUYECKUE YPOBHIY, OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB XMMHUYECKHUX DJIIEMEHTOB M UX COCAUHECHUI
10 MepUoJIaM | rpymnmam [lepruoanyeckor CUCTEMbl XUMUYECKUX 3eMeHTOoB JI. 1.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XMUMHYECKHE PEAKIUU TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOIIUX BELIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, O0OpPaTUMOCTH
peaKIuy, y4acTHIO KaTalau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHHA COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, IPY KOTOPBIX ATU PEAKLIUHA UAYT A0 KOHLA;



c(hOpMUPOBAHHOCTh yYMEHUU TPOBOJAUTH PEAKIUHU, MOJATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pPaCIO3HABATh
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpbiBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJIEHHUS AJIEKTPOHHOrO Oajianca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUUECKOH
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIMICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTHU OT BHEIIHETO Bo3jaeiicTBus (mpuniui Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMHYECKUE TMPOIIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTaBICHUM 00 OOIIMX HAYYHBIX NPHUHIUIIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMHUYECKOT0 MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUMCICHUS C HCIOJIb30BaHUEM
MOHSTUSL «MaccoBasi J0JiA BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WM 00bEMa ra30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOrO 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, NMPEBPAILCHUS U COXPAHECHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUjia MOJI30BAHUS XUMUYECKON
NOCyJIOM W Ja00paTOpHBIM O00OpyJOBaHHWEM, a TakK)Ke MpaBmiia OOpaIieHUus C
BEII[ECTBAMHU B COOTBETCTBUM C WMHCTPYKIIMSIMHU IO BBITTOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBINOJHATh XUMHUYCCKHUIN
JKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTajau3aTopa,
ONPENICICHUE CpeAbl PACTBOPOB BEIIECTB C IMOMOIIBIO  YHHBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peaKkIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIuu Ha cyinbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamibl»y U «HeMmeTamibl») B COOTBETCTBHUU C TMpaBUJIAMHM TEXHUKH
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEJICTaBIATh PE3yNbTaThl XHWMHYECKOTO OJKCIepuMEeHTa B ¢dopMe 3alucu
YPaBHEHHH COOTBETCTBYIOIINX PEAKIHA W (POPMYIUPOBATH BBIBOJBI HAa OCHOBE
3TUX PE3YJIbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUN KPUTHYCCKH aHAIM3UPOBATh XHUMHUYCCKYIO
nHpOpMaNuIo, MOJy4aeMyl0 H3 pa3HbIX MCTOYHHKOB (CpEJICTBAa MacCOBOMU
KOMMYHUKauu, UHTEpHET U ApyTuXx);



chOpMUPOBAHHOCTh ~ YMEHHMH  COONIONATh  MpaBWIa  DKOJIOTUYECKH
1[€JeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B LEISIX
COXPAHEHHUSI CBOETrO 3/0POBbS U OKPYXKAIOIIEH NPUPOAHOW Cpeibl, OCO3HABAThH
OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens [IJIK, mosicHATP Ha mnpuMepax CcrnocoObl YMEHbBIIEHUS U
MpeI0TBPAIllCHHs] KX BPEAHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKa;

JUisi 0Oy4YaroIIUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHE
MPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUSA BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL  CHeNbIX M CAa0OBHUIAIIMX OOYy4YalOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopust
11 CTPOEHUSI OPraHNYECKUX COEUHEHUH A. 6
M. byrneposa
Hroro mo pazmeny 6
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — aJTKAHBI 4
29 HenpenenbHble yrieBoAOPOIbI: aTKEHBI, 12 1
' aJIKa/IneHBbI, AIKMHbI
2.3 ApomaTHYEeCKHe yriIeBOI0POIbI 4
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 6 1
' UX nepepaboTKa
Utoro no pazueny 26
Paznea 3. Kucaopoacoaepxamme opranudeckue coelMHeHmsl
3.1 Cruptsl. @enon 6
Anbnerunbsl. KapOoHOBBIE KUCTOTHI.
3.2 JCTIVIRL B 14 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 6 1




Hroro no pazneny

26

Pasnen 4. A3oTcoaepxainue opranuveckue coeJuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 6
Wroro mno pazmeny 6
Pa3nes 5. BoicokomouieKy/IsipHbIe COeINHEHUSsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM HppoBbIe
Ne i/ pasi Konrpoiasbubie | IIpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenne atoMoB. [lepruoanyueckuii 3akoH
1.1 u [leprnoanueckas cucTeMa XUMHYECKUX 6
anemenToB JI. . MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 8
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUN 12 1 1
Hroro mo pazgeny 26
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertaiisl 12
2.2 Hemeramnsr 18 1
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 4
' BEIIECTB
Utoro no pazueny 34
Paznea 3. Xumus 4 :KU3Hb
3.1 XUMMS U )KU3Hb 8
Uroro mno pazueny 8
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 2 3







IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabublie | IIpakTHyeckue op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoThl padoTsbI
pecypchbl
. N bubmmorexa [IOK
[IpenMeT opraHryecKoi XumMuu, eé
1 P P 1 https://myschool.edu.ru/
BO3HHMKHOBEHHWE, PA3BUTHE U 3HAUCHUE
Teopust CTpOCHHS OPraHUIECKHX
2 coemuaeHnit A. M. bytnepona, eé 1 bubmorexa [TOK
& - VL. DYTIEpoBd, https://myschool.edu.ru/
OCHOBHBIE TOJIOKEHUS
Teopus cTpoeHHst OpraHU4eCcKUX
3 coenuHenuii A. M. Byrneposa, eé 1 bubmorexa [TOK
& - VL BYTICpoBa, https://myschool.edu.ru/
OCHOBHBIE TOJIOKEHUS
Teopus cTpoeHHs OpraHUYECKUX
4 coequHenuit A. M. Bytneposa, eé 1 bubmorexa HOK
& - VL. BYTIEPOBa, https://myschool.edu.ru/
OCHOBHBIE T0JIOKEHUS
[IpencraBnenue o kiaccupukauu
OpPraHMYECKUX BEIIECTB.
bubmuoreka [JOK
5 HomenknaTypa (cuctemMaruveckas) u 1 )
https://myschool.edu.ru/
TPUBHUAIIbHBIC Ha3BaHUS OPraHUYECKUX
BEIIECTB
Homenknartypa (cucremaruyeckas) u
bu6mmoreka [JOK
6 TPUBHUAIIbHBIE Ha3BaHHS OPTaHHUECKUX 1 )
https://myschool.edu.ru/
BEIIECTB
7 AJIKaHBI: COCTaB U CTPOEHHUE, 1 bubnmoreka [JOK

TOMOJIOTHYECKHUI pAn

https://myschool.edu.ru/




bubnnoreka [IOK

8 Ankanbl. XMMHUYECKHE CBOMCTBA. https://myschool.edu.ru/
9 Mertan u 3TaH — OpocTeuIre bubnuorexa [JOK
MPEICTaBUTEIN AIIKAHOB https://myschool.edu.ru/
. bubnuorexa [JOK
10 XUMHUYECKUE CBOMCTBA METaHa M ITAaHA. )
https://myschool.edu.ru/
. . bubnuoreka [JOK
11 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA https://myschool.edu.ru/
12 Ankenpl. XMMHYSCKHE CBOMCTBA. BH6H_HOTeKa LOK
https://myschool.edu.ru/
13 DTWJIEH U MPONUIJIEH — MPOCTEUIIHE bubmuorexa [JOK
MPEACTABUTEIN AKEHOB https://myschool.edu.ru/
DTWIEH U NPONWIeH. XUMUYECKUE bubnuoreka [IOK
14 . .
CBOWCTBA. https://myschool.edu.ru/
[TpakTruueckast pabota Ne 1.
15 «[lonydyeHue aTuIeHA U U3YYEHHE €r0 bubsmorexa [TOK
. v i https://myschool.edu.ru/
CBOMCTB»
Anxanuensl. CBoOMCTBA. bu6mmoreka [JOK
16 . )
["'oMOJIOrHYECKHUit sl https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u
17 METHJIIOYTa I/Iel}:l 3. Ilonyuenue bubmorexa LOK
yrat s i https://myschool.edu.ru/
CUHTETHYECKOTO KaydyKa U PE3UHbI
N bubmuoreka [JOK
18 Ankanuensl. XUMHUYECKHUE CBOIICTBA. https://myschool.edu.ru/
AJNKUHBI: COCTaB U 0COOEHHOCTH
19 CTPOEHMSI, TOMOJIOTUUECKHUM PSAI. bubnunoreka [JOK

AneTtniieH — npoCcTenIIni
IIPEACTABUTEND AJIKUHOB

https://myschool.edu.ru/




bubnnoreka [IOK

20 AnetrneH. XMHUYECKHE CBOMCTBA. https://myschool.edu.ru/
Brprunciienus o ypaBHEHHIO bubnuorexa [JOK
21 . .
XUMUYECKON peaKiiuu https://myschool.edu.ru/
Brprunciienus o ypaBHEHHIO bubnuorexa [JOK
22 . .
XUMHYECKOH PeaKIum. https://myschool.edu.ru/
23 Apenbl: 6eH30J1 U TOJIyoJ. TOKCUYHOCTD bubnuoreka [JOK
apeHoB https://myschool.edu.ru/
. bubmmorexa [IOK
24 Apenbl. XUMHUECKHE CBOMCTBA. https://myschool.edu.ru/
I'emetmueckas CBSI3b YIJIEBOJOPOIOB,
25 MPUHAJISKAIINX K Z;HI/IIIHEINII) " bubmorexa [TOK
pHHal m p https://myschool.edu.ru/
KJ1accam
I'enetnyeckast CBA3b yriIeBOAOPOIOB,
26 N Z; Aopot bu6mmoreka [IOK
TPUHAUICHAAIIIX K PasTHIHBIM https://myschool.edu.ru/
KJ1accam
[IpupoaHble HCTOYHUKU
YTJIEBOJOPOJIOB: MPUPOIHBIN ra3 u bubmuoreka [JOK
27 .
MOMyTHBIC He(TAHBIC ra3sl, HEPTH U https://myschool.edu.ru/
MIPOIYKTHI €€ nmepepaboTKu
[IpupoaHble HCTOYHUKU
yII€BOJIOPOIOB: MPUPOIAHBIN ra3 u bubmuoreka [JOK
28 .
MOMYyTHBIC He(TSHBIC ra3bl, HEPTH U https://myschool.edu.ru/
MIPOIYKTHI €€ mepepadoTKu
[IpupoaHble HCTOYHUKU
29 YIJI€BOJIOPOJOB: IPUPOIHBIN ra3 bubnuoreka [IOK

MOMYTHBIE He(TSIHBIE Tra3bl, HEPTh U
MPOIYKTHI €€ mepepaboTKu

https://myschool.edu.ru/




[IpuponHbIe HCTOYHUKHU
YIJIEBOIOPOJIOB: IPUPOIAHBIN I'a3 U

bubmuoreka [IOK

30
MOTyTHBIC He(TAHBIC ra3bl, HEPTH U https://myschool.edu.ru/
MPOIYKTHI €€ epepadoTKu
[IpupoHbIE HCTOYHHUKHU
YTJI€BOAOPOJIOB: IPUPOIHBIN ra3 u bubnnorexa [JOK
31 .
MOMYTHBIC He(TSHBIC ra3bl, HEPTh U https://myschool.edu.ru/
MIPOJIYKTHI €€ nepepadoTKu
39 KontponbHas padoTa mo pazaery bubnuorexa [JOK
«YTIEBOIOPOIBI» https://myschool.edu.ru/
33 [IpenenbHbIE OJTHOATOMHBIE CIUPTHI: bubnuoreka [JOK
METaHOJI ¥ 3TaHoJI. Bomopo Hast cBsI3b https://myschool.edu.ru/
. bu6mmoreka [IOK
34 XUMUYECKHE CBOUCTBA. https://myschool.edu.ru/
35 MHOroaroMHbI€ CIUPTHI: bubnuoreka [IOK
STUJICHTIIMKOJb U TITUIICPHH https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA MHOTOQTOMHBIX bubmuoreka [JOK
36 .
CIIUPTOB. https://myschool.edu.ru/
DEHOJI: CTPOCHUE MOJIEKYJIbI, bubmuoreka [JOK
37 . .
(busnyeckre CBOMCTRA. https://myschool.edu.ru/
38 XUMUYECKUE CBOMCTBA M IPUMEHEHHE bubmorexa HOK
P ' https://myschool.edu.ru/
39 Anpaerunbl: GopManbaeTu U bu6mmoreka [JOK
aleTanbIeru. ALETOH https://myschool.edu.ru/
. bu6mmoreka [JOK
40 Anbaernabl. XUMHUYECKHE CBOMCTBA. https://myschool.edu.ru/
41 OIHOOCHOBHBIE MTPE/IETbHbBIE bubnmoreka [JOK

Kap6OHOBLIe KHCJIOTBI: MypaBbHHAA U

https://myschool.edu.ru/




yKCyCHast

42 XUMHYECKUE CBOMUCTBA KAPOOHOBBIX bubnuorexa [JOK
KHCJIOT. https://myschool.edu.ru/
bu6mmoreka [{OK
43 [Tpumenenne kapOOHOBBIX KHCIIOT. https://myschool.edu.ru/
44 [IpakTueckas padota Ne 2. «CBoiicTBa bubnnorexa [JOK
pacTBOpa YKCYCHOM KHUCIIOTHI» https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
45 bubmmorexa [IOK
KA TIPCICTABHTEITH BLICITHX https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
16 XUMHYECKHE CBOMCTBA BHICIIHUX bu6moreka [IOK
KapOOHOBBIX KUCIIOT. https://myschool.edu.ru/
47 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, UX MOIOILEE JIEHCTBHE https://myschool.edu.ru/
48 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, UX MOIOILIEE JEHCTBHE https://myschool.edu.ru/
CrnoxHbie 3(DUpPBI KaK TPOU3BOIHBIC
49 6 T HADOIS bu6mmoreka [JOK
KAPOOHOBLIX KHCIOT. L HAD https://myschool.edu.ru/
CJIOKHBIX 3(DUPOB
CrnosxHble 3(¢upbl Kak MPOU3BOIHBIC
50 Ka 60HOBLI§) KfICJ'IOT FIE onnf: bubmmorexa [IOK
P F AP https://myschool.edu.ru/
CJIOKHBIX 3(DUPOB
51 Kupsl: ruaponus, NpUMEHEHHE, bubnuorexa [IOK
Onosornyeckast poJib JKUPOB https://myschool.edu.ru/
59 O6006menne o Teme «ANbIETUIBL. bubnunoreka [JOK
KapOoHOBBIE KHCITOTBD». https://myschool.edu.ru/
53 YrneBospl: cocTaB, KiaccuuKaIus. bubnmoreka [JOK

Baxueiiune INpCACTAaBUTCIINU: TJIFOKO34a,

https://myschool.edu.ru/




¢bpykTO3a, caxapo3a

o4 XHUMHUYECKUE CBOKMCTBA YIIE€BOJIOB bubmorexa [IOK
yr HOB- https://myschool.edu.ru/
55 Kpaxman u nemirono3a Kak NpupogHbIe bubnuorexa [JOK
MOJIUMEPBI https://myschool.edu.ru/
56 XUMHYECKUE CBOMCTBA Kpaxmasa u bubnuoreka [JOK
IEJITFOJIO3BI. https://myschool.edu.ru/
S7 [Ipumenenue yriieBoaoB bubmorera [IOK
p yr s1OB- https://myschool.edu.ru/
KonTtponpHas padoTa mo pazaen
58 Kncpo 0JICO pe xKa Heg FJEIlHI/I}‘]—IeCKI/Ie bubmorexa [TOK
(RHCTIOPOJICOACpRAIIIE Op https://myschool.edu.ru/
COCTMHCHUS
bu6mmoreka [IOK
59 AMMWHBI: METUJIAMHAH U aHUJINH )
https://myschool.edu.ru/
. bu6mmoreka [IOK
60 XuMHYeCcKre CBOMCTBA aMUHOB. )
https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE
bu6mmoreka [JOK
61 OPraHUYEeCKUE COCTUHEHUS, UX )
https://myschool.edu.ru/
Oouosnoruueckoe 3HaueHue. [lentu sl
62 AMUHOKHCIOTBI. XUMHUYECKHE bubmuoreka [JOK
CBOWCTBA. https://myschool.edu.ru/
63 benku xkak mpupoaHbie bubnnoreka [JOK
BBICOKOMOJICKYJISIPHBIE COCTUHEHUSI. https://myschool.edu.ru/
64 XuMHYeCKHe CBOMCTBA OEIKOB. BH6HH_OTeKa HOK
https://myschool.edu.ru/
65 OcCHOBHbIE IOHATHUSI XUMUHU bubnunoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI https://myschool.edu.ru/
66 OCHOBHBIE IOHATHS XUMUH bubmuoreka [JOK




BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM.

https://myschool.edu.ru/

67 OcCHOBHBIE METO/IbI CHHTE3a 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUIA. https://myschool.edu.ru/
68 [TnacTMacchl, Kayaykd, BOJIOKHA. 1 Bﬁﬁg?ﬁ?ﬁ CIF]IC())OIT edu.ru/
OBUIEE KOJIMYECTBO YACOB I1O 68
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11 KJIACC

KoumyecTBo yacoB DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Konrpopnrre | Ipaxrireciie i[:;:e}[l/lﬂ :)I;I:a[;?)l;::)eﬂbﬂble
padoTsI padoThbI pecypest

XUMHUYECKUH AIEMEHT. ATOM.

1 1 https://lesson.edu.ru/04/10
DNeKTpOHHAS KOHPUTYpaIUs aTOMOB

2 XAMHHCCKHT OICMCHT. ATOM. 1 https://lesson.edu.ru/04/10
DneKTpoHHas KOHPUrypaus aTOMOB
[Tepronnueckuii 3aKOH 1
[Tepromuveckasi cucTeMa XUMHUYECKUX

3 snementoB JI. 1. Meneneesa, ux CBs3b 1 https://lesson.edu.ru/04/10
C COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB
[Tepuonnueckuii 3aK0H 1
[lepuoauueckas cucteMa XUMUYECKUX

4 anemenToB /. 1. MeHneneeBa, ux CBs3b 1 https://lesson.edu.ru/04/10
C COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB

5 XHUMHYECKHX JIEMEHTOB U MX 1 https://lesson.edu.ru/04/10
COEIMHEHUH 110 TPyNIaM U MeproJiaMm.
3HaueHNe MepUoIMIECKOro 3aKOHA U

6 CHCTEMBI XUMUYECKUX dieMeHTOB J[. 1. 1 https://lesson.edu.ru/04/10
MenneneeBa B pa3BUTUH HAYKU

7 CTpoeHHe BelecTBa. XuMHCCKas 1 https://lesson.edu.ru/04/10

CBA3b, eé BUJbI; MCXaHHU3MbI




00pa30BaHUs KOBAJICHTHOU CBSI3H.

Xumuueckas cBsizb. BonopoaHas CBA3b.

https://lesson.edu.ru/04/10

BaneHTtHOCTE.
DneKTpooTpULaTeIbHOCTh. CTereHb
OKHCJICHHUS.

https://lesson.edu.ru/04/10

10

BemectBa MoJIEKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

https://lesson.edu.ru/04/10

11

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE ¥ KOJUIOUIHBIE PACTBOPHI.

https://lesson.edu.ru/04/10

12

MaccoBasi /107151 BelIeCTBa B pacTBOpE

https://lesson.edu.ru/04/10

13

Knaccudukanus n HomeHKIaTypa
HEOPraHUYECKUX COCTMHEHHUM.

https://lesson.edu.ru/04/10

14

I'emeTnueckas CBA3b HCOPraHN4CCKUX
BCIICCTB, pa3JIMYHBIX KJIaCCOB

https://lesson.edu.ru/04/10

15

Knaccudukanuss XaMU4ecKuX peakiuii B
HEOpPraHUYECKON U OpraHM4YeCKOM
XUMHH. 3aKOH COXPaHEHUS MacChl
BEIIECTB; 3aKOH COXPaHEHUS U
[IPEBPALLIEHUS SHEPTUU TIPU XUMUYECKUX
peaxkuusax

https://lesson.edu.ru/04/10

16

Knaccudukanus XuMU4ecKux peaxiiuii B
HEOpPraHUYECKON U OpraHM4YeCKON
XUMUU. 3aKOH COXPAaHEHUS MaCChl
BEILIECTB; 3aKOH COXpPAaHEHUs U
MPEBPAIICHUS SHEPTUHU IIPU XUMUUYECKUX
peakumsx

https://lesson.edu.ru/04/10

17

Ckopoctb peakiuu. OOpaTumblie
peakiuu. XUMHUYECKOE PAaBHOBECHE

https://lesson.edu.ru/04/10




18

Ckopoctb peakiuu. O6paTumblie
peakuyuu. XMMHUYECKOE PABHOBECHE

https://lesson.edu.ru/04/10

19

[Ipaktuyeckas padora Ne 1. «Bnusaue
pa3U4YHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

https://lesson.edu.ru/04/10

20

DNEeKTpOIUTHYECKAs JUCCOLIUAIUS.
[ToHATHE O BOZOPOIHOM IIOKA3aTele
(pH) pactBopa. Peakuinu nonHoro
oOMeHa.

https://lesson.edu.ru/04/10

21

I'maposn3 opraHuuecKux 1
HEOPraHMYECKHUX BEIIECTB

https://lesson.edu.ru/04/10

22

OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC
peakmuu. [ToHsTHE 00 BNIEKTpOIH3E
pacIyiaBoB U pacTBOPOB COJICH

https://lesson.edu.ru/04/10

23

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIuiaBoB U PacTBOPOB coJiei

https://lesson.edu.ru/04/10

24

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIuiaBoB U PacTBOPOB coJiei

https://lesson.edu.ru/04/10

25

O6o06mmenue mo teme «Teopernueckue
OCHOBBI XUMHUNY

https://lesson.edu.ru/04/10

26

KonTtponsHas pabora o pazaeny
«TeopeTnueckue OCHOBBI XUMUU

https://lesson.edu.ru/04/10

27

MeTtannsl, BX HOJI0XKEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenneneeBa u
0COOCHHOCTH CTPOEHHUs aTOMOB. O01IHE

https://lesson.edu.ru/04/10




¢bu3nueckue CBONCTBAa METAJLIOB

Mertaubl, UX IOJIOKEHHUE B
[Tepuonnueckoit cucreMe XUMUYECKUX

28 anementoB /. 1. Menneneesa u https://lesson.edu.ru/04/10
0COOCHHOCTH CTpOCHHS aToMOB. O0mTHe
(u3nueckue cBoiicTBa METANIOB
CrutaBbl METaILJIOB.

29 DIEKTPOXUMHUYCCKHI Psi/T HANPSHKEHU I https://lesson.edu.ru/04/10
METaJIOB
CnnaBbl METAJIIOB.

30 DNEeKTPOXUMHUYECCKUHN PsiJl HAPSDKSHUN https://lesson.edu.ru/04/10
METaJIOB
XUMHUYECKUE CBOMCTBA BaXKHEUIIINX

31 METa/UI0B (HaTPpUi, KaJTui, KaabI[Hi, https://lesson.edu.ru/04/10
MarHui, aJIOMUHHHN) .

32 XHMHqueCKHe CBOHCTBA COC/MHCHHH https://lesson.edu.ru/04/10
BKHEHIINX METAILJIOB.

33 XUMHYECKUE CBOMCTBA XPOMa, MEIH . https://lesson.edu.ru/04/10

34 XUMHAYECKHAE CBOUCTBA COEIUHEHNN https:/lesson.edu.ru/04/10
Xpoma ¥ MeJTH.

35 XHUMHUYECKHE CBOMCTBA IIMHKA, KEIE3a . https://lesson.edu.ru/04/10

36 XUMHAYECKHAE CBOUCTBA COEIUHEHNI https:/lesson.edu.ru/04/10
LIMHKA U JKelie3a.
[Ipaktuyeckas pabora Ne 2. "Pemenue

37 AKCTIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe https://lesson.edu.ru/04/10
«MeTtame»"

38 O06o00611IeHNE TT0 TEME «MeTauTbI» https://lesson.edu.ru/04/10

39 Hemeranmnsl, ux noioxxeHue B https://lesson.edu.ru/04/10




[Tepuoanueckoi cucTeMe XUMUYECKUX
aneMmeHTOB J[. . Meneneera u
0COOEHHOCTH CTPOSHHSI aTOMOB

OCOOGEHHOCTH CTPOCHUS aTOMOB

40 https://lesson.edu.ru/04/10
HEMETaJIIOB.
@uU3NYECKUE CBOMCTBA HEMETAIIIOB.

41 AJIIOTpOITHS HEMETA/UIOB (Ha IpUMepe https://lesson.edu.ru/04/10
KHCJIOpoJia, cepbl, hocdopa u yriieposaa)
X o

42 MMITACCIHE CROTCTRA TAlIOreHos, CepH https://lesson.edu.ru/04/10
1 UX COCANHCHUUN
n ..

43 OIYHCHHE 1 HCTIOTL3OBARHE CCPRl 1 €€ https://lesson.edu.ru/04/10
COEIMHEHUH.

44 XuMHUYECKHE CBOMCTBA a30Ta, dochopa . https://lesson.edu.ru/04/10

45 XUMHWYECKHAE CBOMCTBA COEIUHECHNN https:/lesson.edu.ru/04/10
azota u ocdopa.
n o

46 OJYHICHHE 1 IPHMCHEHHIE COCHIHEHHHI https://lesson.edu.ru/04/10
azora u ocdopa.

47 XUMHHECKHE CBOTCTBA YIIICPOL, https://lesson.edu.ru/04/10
KPEMHHS .

48 XUMHUYECKUE CBONCTBA COCTUHCHU I https://lesson.edu.ru/04/10
yrjiepoJa U KPEMHHSI.

49 [Tpumenenue BVEDKHGI/IIHI/IX HEMETaJJIOB U https://lesson.edu.ru/04/10
WX COCIMHEHU I

50 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN htps://lesson.edu.ru/04/10
o teme «HemeTtaby.
Bbruunciienus o ypaBHEHUSIM

51 XUMHYECKUX PeaKInii U https://lesson.edu.ru/04/10

TCPMOXUMHYCCKUC paC‘-IéTLI




52

BrrunciieHus o ypaBHEHUSIM
XUMHUUYECKUX PEaKLUi U
TEPMOXUMHUYECKHUE PACUETHI

https://lesson.edu.ru/04/10

53

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemetanmsi"»

https://lesson.edu.ru/04/10

54

O0o0611eHNEe IO TEMaM «MeTannbly,
«HemeTtanimbr.

https://lesson.edu.ru/04/10

55

O0o0611eHNEe IO TEMaM «MeTannbly,
«HemeTtamimbery.

https://lesson.edu.ru/04/10

56

KontponsHas pabota no temam
«Metamael» 1 «HemeTamminny

https://lesson.edu.ru/04/10

57

Heopranudeckue u opranudeckue
KHCJIOTBIL.

https://lesson.edu.ru/04/10

58

Heopranudeckue u opranudeckue
OCHOBAHHSI.

https://lesson.edu.ru/04/10

59

AmboTepHbIe HEOpraHU4eCKHUe U
OpraHUYECKUEe COCIMHEHHUSI.
I'enetnueckas cBsI3b HEOPraHUUECKUX U
OpPraHUYECKUX BEIECTB

https://lesson.edu.ru/04/10

60

I'eneTnueckas cBs3b HCOPraHUYCCKUX U
OPraHn4YCCKuX BCIICCTB

https://lesson.edu.ru/04/10

61

Ponp xuMuu B o0ecIieueHuH
JKOJIOTMYECKOM, SJHEPIreTUUECKON U
MUIIEBOM OE30MMaCHOCTH, Pa3BUTHHI
MEIUILTUHEI

https://lesson.edu.ru/04/10

62

Pous xumuu B oGecrieueHnn
3KOJIOTMYECKOM, SHEPreTUUECKON U

https://lesson.edu.ru/04/10




MUIIEBOH 0€30MacHOCTH, Pa3BUTHH
MCOUIIUHBI

[IpencraBnenns 00 00X HAYYHBIX

63 MPHUHIIMIIAX TPOMBIIUICHHOTO 1 https://lesson.edu.ru/04/10
MOJTY4YEHHsI BAKHCHUIINX BEIIECTB
[IpencraBnenust 06 oOUIUX HAYYHBIX
64 HPHUHIMIAX TPOMBIIIIIEHHOTO 1 https://lesson.edu.ru/04/10
MOJTYYEHUsI BOKHEHUIIINX BEIIIECTB
65 YenoBek B MUpE BEIIECTB U MAaTEPHAJIOB 1 https://lesson.edu.ru/04/10
66 YenoBek B MUPE BEIIECTB U MATEPUAITIOB 1 https://lesson.edu.ru/04/10
67 XUMHS 1 3I0POBbE YeTIOBEKa 1 https://lesson.edu.ru/04/10
68 XUMHS ¥ 3I0POBbE YeTIOBEKa 1 https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

Xumus, 10 kimacce/ IN'abpuensa O.C., O0mecTBo ¢ OrpaHHYEeHHONW OTBETCTBEHHOCTHIO «/IPODAY;
AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienue»
Xumus, 11 xnacc: Nadpuensa O.C., OO11ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «/IPODAy;
Axunonepnoe o6uiectBo «M3narensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1 O.C.I'abpuensH, I'.I'.JIbicoBa «Xumus Metoauueckoe nocooue — 0a30BbIil ypoBeHb» - M.:
Hpoda 2022 rox.

2 O.C.T'abpuensn, U.I'.OctpoymoB, «O0mas XumMus B TeCcTax, 3ajauax, ynpaxHeHusx. 11
kiace» — M.: Jlpoda, 2023 ro.

3 O.C.T'abpuensn, I1.B.Pemreros, N.I".OctpoymoBa «3aaun 1o XUMHUHW U CITOCOOBI UX PEIIICHHS))
- M.: «lpoday, 2021rox.

4 M.A.Psa6osa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 knace», - M.: Dk3amen, 2019r.
59 O.C.I'abpuensu, N.I'.ocTpoyMOB « XUMHYECKHI IKCIIEPUMEHT B 1IKojIe 11 kmacey; - M.:

Hpoda. — 2019 ron. _
MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» 1 caiiT 1s1 yaurens «5 uay Ha YpOK XUMUN
http://him.1september.ru Eaunas xomtexkuus L{OP: TIpenmeTHas KOICKIHs « X UMD
http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4dHBIEC SKCIICPUMEHTHI:
xumust. Kostekiwst Poccuiickoro 061ieo0pa3oBaTeisHOTro

nopraa

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. Aauk6epoBoit

http://www alhimik.ru Beepoccuiickast ouMITnaaa MKOJIbHUKOB 110 XMMHU
http://chem.rusolymp.ru Opranuueckast XuMusi: SJEKTPOHHbIH YISOHUK ISl CPEAHEH MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JIEKTPOHHBINA yICOHHUK

http://www hemi.nsu.ru OTKpeITBIH KOUTEMK: XUMHUS

http://www.chemistry.ru JlucraHunoHHas OJMMIIHAIA 10 XUMUH: TEJIEKOMMYHUKAI[HOHHBIH
00pazoBarebHbIi TPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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