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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B  DeaepasbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHueniuu mnpenogaBaHus
yueOHoro mpenMera «Xumus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrPaMMbl, H
OCHOBHBIX ToNIOkeHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanun Ha niepuos 1o 2025 roga» (Pacmopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K OMNPENEICHUIO
oO1ielt crparteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1IEJeH,
collepKaHMsl, pe3yabTaToB OOy4YeHHs U TpeOOBaHUN K YPOBHIO TOITOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pazoBaTeIbHON  OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpbl
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHONIICHHS K CBOEMY
3M0pPOBBI0O U TNpUpOAHOW cpeae. Peamusyercs xumuueckoe o00Opa3oBaHUE
00y4aloUIMXxcs Ha YpOBHE CpPEIHEro oOIero oopa3oBaHusl CpelCTBaMU yueOHOTro
npeaMera «XuUMUS», COIAEPKAHHE W IOCTPOEHUE KOTOPOIO OIpPEACIIEHBl B
nporpaMMme MO XMMHHU C Y4€TOM CHeUM(UKH HayKd XUMHM, €€ 3HAUCHUS B
NO3HAHUM TPHUPOABI M B MaTEpUAIbHON >KM3HH OOILECTBA, a TaKXKe C Yy4E€TOM
o0mMX 1enell MW NPUHILHUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero o0Iero oopa3zoBanus B Poccuiickoii deneparun.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT 0coOyi0 pojib B
COBPEMEHHOW IMBWIN3AIIMK, B CO3JIaHUU HOBOU 0a3bl MaTepHAIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMUS,
B CO3/IaHHME€ LEJIOCTHOrO MPEACTABICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €JIMHCTBE
NPUPOABI U YeJIOBEKa, KOTOpoe (POopMUPYETCS] B XMMHHM Ha OCHOBE IOHHUMAHHUS
BELIECTBEHHOT'O COCTaBa OKPYXKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYS C APYTHMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTajna
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla U >KU3HU KaxJoro ujeHa oOmiectBa. COBpeMEHHas XMMHUSI KaK Hayka
co3ujaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HaNpaBJ€HA Ha pEIICHUE
00anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIEero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHB
U3YUYEHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0O UM Ui  BBIPAaOOTKM  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapisroniuMu  IpeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckas xumusi» U «OOImas U HeopraHWyecKass XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIel XUMuu) u
opraHnyecko XxumMuu. @OpMHUPOBAHUE JAHHON CUCTEMBI 3HAHUN IMPU WU3YyYEHHUH
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepxaHusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B MpOrpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHIO Yy4eOHOTO MaTepuala u O0O0YCJIOBJIECHA
UCTOPUYECKH  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUHM BEIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
OpeACTaBIeHUA O cTpoeHuHu BemlecTB. (CBeneHUss 00 HM3y4aeMbIX B Kypce
BEILECTBAX JTAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB J0 CIOMKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIETro 0Opa3oBaHUs TEPBOHAYAIBHBIC
IpEACTaBICHUS O XUMUUYECKON CBA3M, KJIaCCU(UKALMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKLINH.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOpPETHYECKU MaTepral ¢ (PAKTOJOTMYECKUE CBEJCHUS O BeEIIecTBaX U
XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIass U HeopraHuyeckas
XUMUSD» O0ydaromuMcesl MPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011ar0111el 10 O0BACHSAIOIIENH U TPOTHO3UPYIOIIEH.

Envnasa cucrema 3HaHMM O BaXHEMIIUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHUHU, a TAKXKE O XMMHUUECKUX PEaKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICpKAHUSA, HUMEIOUIUMU KYJIbTYPOJIOTHUUECKUNH U TPUKIIATHON
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMHUH C
JIPYrUMU HayKaMH, PacKpbhIBalOT €€ pojb B IMO3HABATEILHOW M MPAKTHYECKOMN
JESTEIbHOCTH YEJOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBAaXEHUS K TMpPOLECCY
TBOpPYECTBA B O0JACTU TEOPUU M MPAKTUUYECKUX MPHUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEU, KPUTUYECKH OCMBICIMBAThL WH(OpMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHCHMSI 3HAHWM, PEIICHUS WHTEIUICKTYalbHbIX H
HKCIIEPUMEHTAIBHBIX MCCIEI0OBATENbCKUX 3a/1au. B 1einom cozepkanue yueOHOro
npeaMera  «XUMHS» ~ JTaHHOTO  ypPOBHS  W3Y4Y€HUS  OPUCHTHPOBAHO  Ha
dbopMupoBaHuEe y 00YyYaIOUIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI MOHUMAHUSA
¢unocopckux uiel, TakuX Kak: MaTepUallbHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM W
CTPOCHHMEM, IIO3HABAEMOCTh MPUPOAHBIX SBJICHUN IyTEM OSKCHEPUMEHTA H
pelIeHus] TMPOTUBOPEUYMI MEXKIy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPoOeM, a
TaKKe TpobsemM cOepexeHUsT IHEPIrETHIECKUX PECYPCOB, CHIPBS, CO3AaHMUS HOBBIX
TE€XHOJIOTUM U MaTEepHaOB.

B nmnmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACICHUIO
colepKaHUsl H TIOCTPOEHHUS TIpeIMeTa MpeaycMaTpuBaloT (HOPMUPOBAHUE
YHUBEPCAJIBHBIX YYEOHBIX JIEUCTBUH, WMEIONMX 0a30Boe 3HAauYCHUE I
pPa3TUYHBIX BHJIOB JIEATEIBHOCTH: pEIICHHS Mpo0jeM, IOHCKa, aHalu3a |
00paboTku HHPOPMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA TMPAKTHIECCKOM
U HCCIIEIOBATEIIbCKON NESITENbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTthke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
oOpa3oBaHus, TaK U Ha YPOBHE CpEIHEro o0IIero o0pa3oBaHus, IPH OMPECICHAN
COJIepKAaTENIbHOM XapaKTePUCTUKU LeJed HW3y4YeHHs] MpeIMeTa HampaBJICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTHU TPAJUIIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKOW HAYKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTU YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBON KyJIbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIE W3y4YEHUS
MpeaMeTa SIBISIETCS BIOJHE OMPaBJaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH U3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE f3bIKA HAYKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB JCATEIILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJICHUEM TpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Iele U 3a7a4 u3ydeHus
npenMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMHU B CHCTEME cpefHero obmiero oopazoBanusi. Ceroas B
NpernojaBaHud XMMHUA B OOJNbIIEH  CcTENmeHW OTHAETCS  NPEANoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJIepKaHUsi OOydYeHHs, OpPHUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJICIONIETO0 HE
HA0OpoM 3HaHUU, a (YHKIIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYyYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HU
JUTSL pEeUICHUS] TPAKTUIECKUX 3a1a4.

B cBsi3u c 3THM TpH U3YYEHHH TpeaMeTa «XHUMHS» JOMUHHUPYIOIIEe
3HauEHWE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

ajanTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMupOBaHME  WHTEUICEKTYyalbHO  PAa3BUTON  JMYHOCTH, TOTOBOM K
CcaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IMPUHITHIO T'PAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYYarOMIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HUMEIOIIUX YHHUBEPCAIbHOE 3HAUYEHHUE [JIsi Pa3IMYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MONCKa, aHam3a U 00paboTku WHGOPMAITIH,
HEOOXOIUMBIX [IJI1 TPUOOpPETEHUs] ONbITa JESATeNIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B TMO3HAHUM XHMHUHU, a TakXKe [Ji1 OLEHKU C TO3UIUI
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUAHUS BELIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U NPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEUIEKTYalbHBIX W TBOPUYECKUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS 10 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUH ISl TIOMCKA W aHalIu3a yuyeOHOU U
HAYyYHO-MOMYJISIPHOW HHGOPMAIIUA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)KHOW pOJM B PEIICHUU TJIOOATBHBIX MpobJieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEpEeKHOTO
OTHOIIIGHUSI K TIPUPOJIC U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B ydeOHOM maHe cpenHero oOIIero oOpa3oBaHUs MPEAMET «XUMUS»
06a30BOro YpOBHSI BXOJUT B COCTaB MpeaMETHON o0iacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETHI.

OO61iee 4yncIo YacoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMUU, HA 0a30BOM YpOBHE
cpeaHero obmiero oopazoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 yac B Heemo).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKOl XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYCHUU HOBBIX BEILIECTB W MaTepUasiOB. Teopusi CTPOEHUS OPraHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE Mo0keHUsA. CTPYKTypHbIE (POPMYJIBI
OpPraHMYeCKUX BEIIeCTB. [OMoyiorusa, u30Mepus. XUMHYECKas CBA3b B
OPraHNYECKUX COCAUHECHUSX — OJJMHAPHBIEC U KPATHBIEC CBA3U.

[IpencraBnenne o kimaccuduKkaluu opraHndeckux BeriecTB. HomeHkmaTypa
OpraHUYeCKUX COCIAMHEHUN (cucTeMaTHyeckas) W TPUBHAIBHBIC Ha3BaHUS
BAKHEHIINX MPEJICTABUTEIICH KJIACCOB OPTaHUYECKHX BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
O3HAKOMJICHHE ¢ oOpasllaMyd OpPraHMYECKHX BEIIECTB W MaTepuallaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHUYEeCKUX BEIIECTB, HAONIOJCHHE W
ONMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB 110 MPEBPALICHUIO OPTAHUYECKUX BELIECTB
IIpU HarpeBaHuu (TU1aBjieHHue, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTpPOCHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
POCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHusT W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOJYyUYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PAA. DTHIEH U MPOIUIIEH —
POCTEHIIINE TPEJACTABUTENN aJKeHOB: (PU3WYECKHEe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUJIPUPOBAHHUS, TaJOTEHUPOBAHMS, THUApPATALUU, OKHUCICHUS W
MOJIMMEPU3ALINH ), IOJTYYCHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuus nojaumepuszauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TMPOCTEUIIUNA TPEeACTaBUTENb AJIKUHOB: COCTaB, CTpO€HUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHUS, TAIIOT€HUPOBAHUS, THAPATALINHY,
TOpPEHHUs]), OJTYYCHUE U TPUMEHEHHUE.

Apenbl. benzon: cocrtaB, ctpoeHue, (U3UUYECKUE M XUMHYECKHE CBOMCTBa
(peakuuu rajJjoreHupOBaHUs U HUTPOBAHUS), MOJYyUYCHHE U MpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @Qusuyeckue U  XuMuveckue ceolicmea  (peaxkyuu
2aN02eHUPOBAHUsS U HUMPOBAHUs), NoIyYyeHue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KJIACCAM.

[IpuponHble UCTOYHUKHM YrIe€BOAOPOAOB. lIpuponHbBI ra3 W IOIYTHBIE
HeTsaHble ra3pl. HedTes u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEeperoHka, KpPEeKUHI (TEPMHUYECKUH, KaTaJuTH4ecKuil), nuponu3. I[IpoaykTel
nepepaboTku He(TH, UX NMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJIEHHE C oO0pa3lamMH IUIacTMAacC, KaydyKOB M PpE3HHBI, KOJUIEKIMH
«Hedpte» n  «Yroap», MOJEIMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBE/ICHUE NPAKTUYECKON pabOThI: MOJyYeHHE STUIICHA

Y U3y4YE€HHUE €ro CBOWCTB.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WM MPOAYKTA PEAKIMHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconep:xamue oprann4yecKue coeIuHEHUs

[IpenenbHple OOHOATOMHBIE CHOUPTBL. MeETaHOI UM 3TaHOI: CTPOCHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEeakiuu C aKTHUBHBIMH MeETaJllaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U 3TAHOJIA HA OPTaHU3M YEJI0BEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJIEHIVIMKOJAb W TJHUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBbIE CHHUpPTHI). [leiicTBue Ha
Opra’usM 4yesnoseka. [I[puMeHenne riimnepruaa U STUIIEHTIIUKOJIS.

@deHo: CTPOCHHME MOJEKYNbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue penomna.

Anpnerunpl U kemowuwvl. Dopmanpierui, auUeTAIBIETUI: CTPOCHHE,
¢usnyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KayeCTBEHHBIE PEAKIINH), I0TyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpEJENbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KUCJIOTBI: CTpPOCHHE, (PU3NYECKHEe U XMMHUYECKHEe CBOWCTBa (CBOMWCTBA,
olmiue Uil Kj1acca KUCIOT, peaklus dTepu(UKaIK), TOTydYeHUE U PUMEHEHHE.
CreapuHoBasi M OJIEMHOBAsl KUCJIOTHI KaK NPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBLIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxkHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ilpumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom Menu(Il), oxucienne amMmmuadHbiM pacTtBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXKEHUE TIJIIOKO3bl), HAaXOXIEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemwnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeJuToN03bl.  PuU3Nyeckrue U XUMUYECKHE CBOMCTBAa Kpaxmaya (THUApPOIH3,
KayeCTBEHHAas PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHne, HaOMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugom Meau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIHUILEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBue Kpaxmajia C HOJIOM),
IPOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJAYKTa PEaKLMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB MU MPOJYKTOB PEAKIIUH).

A3zoTcoznepxkaliye OpraHuuecKiue COCIMHEHHUS.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMMHOKMCIIOT (Ha IpHMepe INIMIMHA). buosornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuebl.

benku Kkak NpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeluHEHHud. IlepBuunas,
BTOpUYHAs M TpPEeTUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, IEHATYpallksl, KaYUeCTBEHHBIE PEAKIIMH Ha OEJIKU.

OKCHEpPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
HaOJI0/ICHHE U ONUCaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYypalus OENKOB MPH
HarpeBaHHUH, LIBETHbIE peakuu OEIKOB.

BbICcOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALUH, CPEAHAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHUA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIUS.

OKCIIEpUMEHTAIBHBIE METOABl W3YUYEHHsI BEIIECTB M HMX IPEBPALICHUM:
O3HaKOMJIEHHE C o0Opa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexrpeamMeTHbIE CBA3U.



Peanuzanus MeXnpeaMeTHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMUU B
10 kjacce OCYIIECTBISETCS YEPE3 HCIOJb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAay4YHBIX IIOHATUH, TaK U IOHATHH, SABIAIOLIUXCA CUCTEMHBIMU IS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [[UKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MTOHATHUSA: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KJIacCU(UKALMs, NEPUOIUYHOCTb, HAOJIOEHUE,
U3MEpPEHUE, DIKCIIEPUMEHT, MOAEIUPOBAHUE.

®usuka: Marepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKUE BEJIMUYMUHBI U €ITMHUIBI UX U3MEPEHUSI.

buonorusa: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMBbIE, TOILIUBO,
peCypeBl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlHMOHAIBHOTO IUTAHUSA,
MOIOIIE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUUECKHUE IIperapaThbl, MATEPUAIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

Xumuueckud anemMeHT. AtoMm. Sapo aroma, H30TONBL. DNEKTPOHHAA
000j09Ka. DHEPreTHYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTHU pacIpeiesieHusl AJIEKTPOHOB MO OpOUTaNsAM B aTroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u [lepronnueckas cucremMa XUMHUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx anemMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOMCTB XUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPyINIaM M TEPUOIAM.
3HavyeHue NePUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenne BemiecTBa. XUMHYECKash CBsI3b. BHIBI XHUMHWYECKOW CBS3U
(KOBaJIEHTHAsl HEMOJIAPHAsl W TOJIsIpHAasi, MOHHAs, MeTajindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIW U JIOHOPHO-
akuenTopHbelil). Bomopoanasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTAaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKHUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKHU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10Jisl BEIlIeCTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHWYECKMX BEHECTB. ['eHeThdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIMX K PA3TUYHBIM KJIACCAM.

Xumunueckas  peakuus. Kimaccupukanuss — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHUHM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUH TPU XUMUUYECKUX PEAKIIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XuUMHYECKOE€ paBHOBecue. DaKTOphl, BIMUSAIONIME HA COCTOSIHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIasl, HEUTpaJIbHAS, ETOYHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHMS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMudeckux anemeHntoB J[. H.
MeHnneneeBay, U3ydeHUE MOJEIEH KPHUCTAIMYECKUX PEMETOK, HaOIIoACHUE U
OTHMCaHWe JIEMOHCTPAITMOHHBIX M Ja00OPAaTOPHBIX OMBITOB (Pa30KEeHUE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUM KaTallU3aTOPa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKkIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHMe pa3audHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérnnie 3anaun.

Pacu€éTtel 1O ypaBHEHMSM XMMHUYECKHX pEakUuii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranunueckasi XuMus

Hemeramnel. Ilomoxenune HemetaimioB B llepuoamyeckorn  cucrteme
xuMudeckux saemeHToB JI. M. MeHneneeBa ' 0COOCHHOCTU CTPOEHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mpumepe
KHCJIOpOoJIa, cephl, (hocdopa u yriaepoa).

XWMHYECKHE CBOMCTBA Ba)KHEWUIIIMX HEMETAJIOB (TaJIOTEHOB, CEpPhI, a30Ta,
dbochopa, yrimepoga W KpeMHHUSI) U HUX  COeAUHEHUN  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCIMHEHHUI.



Meramisl. 1lonoxenue meramnos B Ilepuoguueckoil cucteMe XHMHUYECKUX
sanemeHToB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHSI ANEKTPOHHBIX 000JI0UYEK
aToMoB MmeTauioB. OOmue pusznueckue cpoiicTBa meTamuioB. CrijiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kajdui, KaJbIUi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COSTUHECHU.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamioB B OBITY U
TE€XHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
U3y4YeHue KOJUIeKIMu «MeTamuibl U CIUIaBbl», 00pa3IOB HEMETANIJIOB, pEIIeHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA AITIOMUHHS C PacTBOpaMH
KHUCJIOT U IeJIoUel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METaJIJIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemecTBa Wi 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPTreTUYECKON U MHUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIICHHOTO
IIOJIyYCHUS BaXKHEUIIINX BEILLECTB.

UenoBek B MHUpE BEIIECTB U MATEPUAIOB: BaXXHEWUIIUE CTPOUTEIBHBIE
Marepuanbl, KOHCTPYKLUMOHHBIE MaTepHuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl s JIEKTPOHUKM, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIbHBIE
yIOOpEHUSI.

XuMUs U 300pOBbE 4YEJIOBEKA: IPaBUiIa MCIIOIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacHOTO UCIOJIBb30BAHUS MPENapaToB OBITOBON XUMHUHU
B IIOBCEJHEBHOM KU3HU.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYEHUH OOWEeld u
HEOpPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHbIX TMOHSTHUH, TaK MW TOHITUM, SBISIOLIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4HbIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KilaccuduKauus, NEePUOJUYHOCTb, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIEKTPOH, MMPOTOH, HEHTPOH, MOH,
M30TOTI, PATMOAKTHBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
U3MEpEHUs, CKOPOCTb.

buonorusi: kieTka, opraHu3M, 9SKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaATBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SIMCTBEHHOE IPOW3BOJCTBO, ITHIIEBAs
POMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MTPOU3BOJCTBO
KOCMETHYECKHUX TPEerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUajoB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBimuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMuCcs TporpaMM CpeaHero oOiero o6pa3oBaHusl (JUYHOCTHBIM,
METanpeIMEeTHbIM M MpeaMeTHbiM). HaydHo-MeToauyeckol OCHOBOWM st
pa3palbOTKH TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPEHETO OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/ICSITETLHOCTHBIN MOIXO/.

B coOoTBeTCTBUM C CHCTEMHO-ICSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CIAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPE/ICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

IieJICHAIIPaBIEHHOE Pa3BUTUE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTH UEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMU, NPUCYIIMMH LEJIOCTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HaJIMYME TTPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIIOCOOHOCTU CTABUTh
LEIU U CTPOUTD KU3HECHHBIEC I1JIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeAMeTa «XUMHUS» JOCTUTAlOTCS B
€AMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JInuHOCTHBIE pe3yNIbTaThl OCBOCHHUSI MpeaMeTa «XUMHUS» OTpaxaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOydJarommxcs Mo peaju3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS :

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEM,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COIMAJbHBIX HOpPMax W MpaBWIaX MEXKINYHOCTHBIX
OTHOILEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU y4EOHBIX U TMO3HABATEIBHBIX 3ajlay, BHITIOJTHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIN3€ PA3JIMUHbIX BUJOB YUEOHOU IEITEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY U HAy4YHOMY HACJEeIUIO
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHUKEHUSI HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IMOCIEAYIOIIEM
aHanau3e mH(OpMalMK O MEePEOBLIX JOCTHKEHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3AHHBIE C XUMUYECKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHYECKOMY 3/I0POBBIO;

coOmoieHus TpaBmwil 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUMBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€301macHOT0 MOBEICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAQTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYyrux BUIAX
NEeATEeNbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COIMATbHOM HAMPaBIEHHOCTHU (B paMKaxX CBOETO Kjacca, IIKOJbI);



HMHTEpeca K MPaKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuUCJie HA OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAJIbHON TpPaeKTOPUH
oOpaszoBanus, Oyaymied mnpodeccuu M peaau3anuid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUU, UHTEPECOB U
notpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIECHUSI K MPUPOAE, KaK HUCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHYECKUX MPoOeM, BIMUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHHUS JIOCTMIKEHHH XUMHH IS
pelIeHns BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS;

AKTUBHOTO HEMPUATHUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKarolen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;

HaJIUYMS Pa3BUTOrO SKOJOTMYECKOIO MBIIUIEHUS, SKOJIOTHYECKOU KYJIbTYPbI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBHOU
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHMMAHUS CHeNM(DUKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBAaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IE€JIOCTHOTO
IpeAcTaBiIeHUs 00 OKPYKaloUIEM MUPE KaK O €AMHCTBE MPUPOJbI U YEIOBEKA, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U pEIICHHH MpoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUISI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAaNpaBIEHHOCTH W Ba)XXHOM poOJIM B
CO37aHUM HOBOHW 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPbEBOW, IHEPIETUUECKOM, MUIIEBOU H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUMI
YCHEUIHOTO TpyAa U HKOJOTHMYECKH KOMMOPTHON KHU3HM KaXKIOrOo UJIeHA
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUUIS aHAJIM3a U OOBSICHEHUS SIBJICHUN OKpPYXalOUIEro Mupa u
MIPOUCXOAIINX B HEM U3MEHEHUI, YMEHHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKJIFOUEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 IOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS s
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATENbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSAM TpyJa B pa3IMuUHbIX cdepax NpoPecCHOHATBHON
NEATEITbHOCTH.

METAITPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CPEHET0 00111er0 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIC TSI dhopMupoBaHUS MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC) OOIEHAYYHBIC MOHATHS, OTPa)KAIOIIUE
IIEJJOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEU(UKYy METOA0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (Marepusi, BEIIECTBO, YHEPIUs, SIBJIICHUE,
Ipollecc, CUCTeMa, Hay4HbIN (pakT, MPHUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHs, UCCIIeA0BaHNE, HAOI0ICHIE, N3MEPEHHE, SKCIIEPUMEHT U JIPYTHEC);

yYHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABATEJbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecrieunBaIoIINe dbopmupoBaHue (G yHKIIMOHATBHO
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOIUXCS;

CIIOCOOHOCTH 00yYaronuxcs HCIIOJIb30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC y4eOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCATIbHBIMU
y4eOHBIMH  TO3HABATCILHBIMH, KOMMYHHKATHUBHBIMH W PETYJISATHBHBIMH
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMU Y4eOHBIMH MO3HABATEJIbHbIMU
AEeHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEILHO  (QOpPMYIHMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

OMpeAesaTh IENH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMHU ETSAMU;

HCIOJIL30BAaTh MPU OCBOCHUM 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKKU MOHATHI U yCTaHABIMUBATh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 111 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

yCTaHABIIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUUECKUE PpACCYXKJEeHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PaCCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIETH, TPEOOPa30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKU T
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
PUMEHSATH Ha3BaHHBIC MOJICJIbHBIC TIPEJCTABICHUS JIJI BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKITUN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkiuu;

dbopMynHpoBaTh LIETU U 3a]1a4l UCCIIEIOBAHUSA, UCIIOIH30BATh MTOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAadyeCTBE HHCTPYMEHTA
MO3HAHUSL M OCHOBHI NIl (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHWS M TMPOBEACHUS
YUYEHUYECKHUX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOIATh 32 XOIOM
nporecca, CaMOCTOSTENFHO TPOrHO3UPOBATH €r0 pe3yibTaT, (OpMYITHUPOBATH
000011IeHNs ¥ BBIBOJIBI OTHOCUTEIHHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMS,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIICHHUS] MPAKTHYECKUX 3a7ad, HPUMEHEHUIO Pa3InYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYyIHO-
MOMyJsipHAsl JUTEpATypa XUMHUYECKOTO COJEP’KaHWs, CIPABOYHBIC MOCOOWS,
pecypebl MHTEpHETA), aHATU3UPOBATH MH(POPMAIUIO PA3IMYHBIX BUAOB U (hopMm
MpeACTaBICHUS, KpUTHYECKHU OLICHUBATH e JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



dbopMynHUpoOBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
orbope wuHbpopmanuu, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX 3ajau
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopMaluu (CXeMbl, FpauKU, JUarpaMMbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
XUMUYECKOW WHOOpMalMel: TPUMEHITh MEXNpeaMeTHbie (pu3nudeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00peBUATYPbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh W TMPeoO0pa3oBhIBaTh 3HAKOBO-CUMBOJWYECKHE CPEJCTBA
HaTJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OO0CYXIaeMOM TEMbI B XOJi¢ AUaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEIJIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEIJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJlbTaTOB I03HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPHU BBINOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKkTa U (HOpPMYyIUPOBATH BHIBOJIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIIECIOBAHUIN IYTEM COTJIACOBAHUS MO3WLIUNA B
X0/J1e 00CYXJICHUS 1 0OMEHAa MHCHHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYIUECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATENbHOCTh, OMNpeAessiss €€ LeJu MW 3aJayd, KOHTPOJHUpPOBAaTh M 1O MEpE
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrTOPUTM JEHUCTBUMA TIPH
BBINIOJIHEHUU YYEOHBIX M HCCIEJOBAaTENbCKUX 3a/ady, BbIOMpaTh Hauboiee
b exTuBHBIN Ccrnoco0 HMX pemeHus ¢ y4€TOM TOJYyYeHHUS HOBBIX 3HAHHH O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYLIECTBIIITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XAMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B IIO3HAHUU SIBIICHUUI



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs TPaKTUUECKUX 3a71a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINe TOHATUS (XUMUYECKUN DJIEMEHT, aToM, »JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTass U COKpaIIEHHAs), MOJb, MOJISpPHAsI
Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIM CKeneT, (YHKIMOHAJIbHAS TpYIINa,
pauKain, U30MEpHsi, U30MEPhI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIE€BOIOPOIbI,
KHCJIOPOJI M a30TCOAEPKAIINE COCAUHEHHS, MOHOMED, IOJHMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpUS CTPOCHUS
oprann4eckux BeiiecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXxallue B OCHOBE IMOHMMAHMS TMPUUYMHHOCTA M CHUCTEMHOCTH XUMHUUYECKHUX
SBJICHUHN, (DAKTOJIOTMYECKUE CBEICHHUS O CBOWMCTBAX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BaXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTePHbIEC TNMPU3HAKUA TOHITHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS IPU
OMMCAHUU COCTaBa, CTPOEHUSA U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUSA MOJIEKYJSIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIHid,
U3rOTaBIMBAaTh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB ISl MIUTIOCTPALIUM UX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOECHHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWMBATH MPUHAJJIC)KHOCTh HM3yUYECHHBIX
OpPraHMYEeCKUX BEIIECTB IO KX COCTaBY M CTPOEHHUID K OINPEACIEHHOMY
KJIacCy/Tpymie COeNMHEHU (yriIeBOMOPObI, KHCIOPOJ U a30TCOJEpIKaIlne
COEIMHEHUS, BBICOKOMOJICKYJIIPHBIE COEJIWHEHHMs), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMeHnknatype (IUPAC), a Takke mpuBOAUTH TpUBHUAILHBIE
Ha3BaHUsI OTMAEJIbHBIX OPraHUYECKUX BEIIECTB (ITHICH, MPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (eHOoNI, (HOopMalbIerua, aneTaibJeru]l, MypaBbUHAS
KHUCJIOTa, YKCYCHAsl KACIIOTA, OJICMHOBAs KMCJI0Ta, CTEAPUHOBAsA KHCJIOTA, TJIFOKO34,
dbpykTo3a, KpaxmMall, HeJUI0I03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytnepoBa a1 00bICHEHUS 3aBUCUMOCTU CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTpPOCHHUE,
dbu3uYecKkue M XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pazIUUHBIX
KJIACCOB OPraHMYECKUX BEHIECTB (METaH, 3TaH, JTUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEeHOJI, aleTalnbleru]l, MypaBbUHAsE U YKCYCHasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXKJY HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEpPepabOTKU W
MIPaKTUYECKOE IPUMEHEHUE MPOIYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakuuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHHM 00 OCHOBHBIX
METOJIaX HaYyYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyzoii U 1abopaTOpHBIM OOOpPYAOBaHHMEM, a TakXKe MpaBWia OOpamieHus ¢
BEILECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMHU IO BBIIOJIHEHUIO J1a00PATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBHINOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUS OPTaHUYECKUX BEIIECTB IPU HAIPEBAHUHU, ITOJTYyUYCHHE
STUJIEHA U H3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHHUYEeCKUX
BEILECTB, JIeHAaTypalus OEJIKOB MPHU HArpeBaHUU, I[BETHHIE pEaklnu OEJIKOB) B
COOTBETCTBHM C TIpaBUJIAMU TEXHHKHA O€30MaCHOCTU TP OOpAIECHUH C
BEIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBAaHHEM, TMPEACTABISATh PE3yIbTATHI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCH YpPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GOopMyJIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMUUECKYIO
nHpOpMaILIMIO, TMOJYy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpPeACTBA MacCOBOU
uHdopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHUYECKHU
1[eJecCO00pa3HOro MOBeJIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbSl M OKPYXKAIOIIEeW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS HA JKUBBIE OPraHU3Mbl OMPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMmbici mnokazarens IIJIK, moscHATh Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEeAOTBpPALIEHUsT UX BPEIHOTO BO3ICHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSTh 3HaHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalolUMXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOCGHMS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[O3HAHUU SIBIICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHHS M KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsL pEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPHUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraloIue MOHATUS (XMMHUYECKHM AJIE€MEHT, aToM, M30Tom, Ss-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, AJICKTPOOTPHUIATEIILHOCTh, CTEIICHbh OKUCICHUS, XUMHYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOHAS ), KpUCTALIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PEaKIMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJHMYECKUN S3BIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHWS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SBJICHUN, (DAKTOJOTHYECKHUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U OE30MMaCHOM HCIIOJIb30BAHUN BAKHEHIITNX HEOPTaHUUYECKUX
BEIIIECTB B OBITY U MPAKTUYECCKON JIEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTb YMEHHUM BBISIBISTH XapaKTEepHbIE MNPHU3HAKU TOHSITHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, HUCIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM MCMOJB30BATh XUMUUYECKYIO CHUMBOJIUKY JIJIsI
cocrtaBlieHUs (GOpMYJ BEIIECTB M  YpPaBHEHUH XMMHUYECKHX  pEaKIHil,
cucremarnueckyio HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOpPraHMYECKUX BEIIEeCTB (YrapHbIil ras3, yrjeKHCIbId Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalIEéHast U3BECTh, MUThEBAS CO/IA, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSX PA3JIMYHOTO COCTaBa, BHUJ XUMUUYECKOMU
CBsI3U (KOBaJICHTHAsl, MIOHHAsI, METAJUTUYECKasi, BOJOPOHAS) B COCAUHEHUSAX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJsIpHas,
WOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHMI;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIISCTB 10 HMX COCTaBy K OMNpeaeaEHHOMY KJacCy/TpyIime
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHMS,
KHUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPHUOIUYECKOTO 3aKoHa /I,
N. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuueckux snemeHtoB . M. MenpaeneeBa, UCHNONb3ys MOHIATUA «S-, p-, d-
AJIEKTPOHHBIE opouTaNN, «QHEPTreTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XMMHUUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
1o repuojam u rpymmam [leppoandyeckoil CHCTEMBI XUMUYECKUX 31eMeHTOB Jl. M.
Menneneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKJATh CYIIECTBOBAHWE T€HETHUYECKOW CBSI3UM MEXAY HEOPraHHMYECKUMU
BEILIECTBAMU C IMOMOILBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHYECKHE PEAKIUU TI0
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEArupyrollUX BELIECTB, TEINIOBOMY
3 dexTy peaknuu, U3MEHEHHIO CTETIEHEW OKHCICHHS JJIEMEHTOB, OOpaTHUMOCTH
peaKkInu, y4acTHIO KaTan3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN Ppa3TUYHBIX
THUIIOB, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS peaKMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, Paclo3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BEIIIECTB;

c(OPMHPOBAHHOCTh YMCHHMH  PACKpPhIBATh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBHTEJIBHBIX PEAKIIUH IMOCPEICTBOM COCTaBJICHUS 3JECKTPOHHOTO OallaHca
3TUX PEAKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeaKIUK OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMHYESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKaIlIe B OCHOBE NMPOMBIIIICHHOTO TMOJYYCHHUsSI CEPHON KHCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKHUX MPOOJIeMax XUMHYECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMUYECKUX PEaKlMsIX, MacChl BEHIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJIHOTO M3 yYACTBYIOUIMX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(QekTa peakiny Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl
BEIIECTB, MPEBPAICHUS U COXPAaHEHUS IHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
OoCyJIol W Ja0opaTOpHBIM 00O0pYyJAOBaHHMEM, a TaKKe TMpaBujiaa OOpalieHUus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU MO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBHINOJHATh XUMUYECKHM
AKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalIH3aTOpa,
OTpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHANKATOPA, BIUSHHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIC peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 T10
temaM «Metamiel» U «HemeTamnbs») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEeHUH C BEMIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
NPENCTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (OpMe 3amucH
YPAaBHEHH COOTBETCTBYIONINX pEakiuii U (OPMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AHAITU3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyl0 U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKAaIH, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJoAaTh  IpaBUiia  DKOJIOTHYECKH
1enecooOpa3Horo MoOBEJAeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbSl M OKPYXKAIOIIEeW MPUPOJHON Cpelbl, OCO3HABATH
OTMACHOCTh BO3JICHCTBHS Ha KMBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CIocoObl YMEHBIICHUS U
PEAOTBPAILICHUS UX BPEIHOTO BO3JICUCTBHUSI HA OPraHU3M YEJIOBEKa;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
NPUMEHATh 3HaHHWSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIAIIMX OOYyYalolUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0pOabl: AIKEHBI, 6 1
AJKaJUEeHbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoaHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U 3 |
UX mepepadoTKa
Wroro no pazgeny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIUHEHNs
3.1 Cruptsl. DeHon 3
32 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 7 |
CrnoxHble 3¢upbl
33 VYrneBoabl 3 1




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoandeckuii 3aKkoH
1.1 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEAKITUU 6 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Meraibl 6 1
2.2 Hewmeramibl 1
)3 CBs13b HEOPraHUYECKUX U OPTraHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XuUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosiuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3yyeHusi ~ oOpa3oBaTeibHbIE
padoTsbl padoThbI pecypest
| [Ipeamer opraHn4ecKoOi XUMHH, €€ |
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKUU Psifl
5 MertaH u 3TaH — npocTeuIme |
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPEICTAaBUTENN AJIKEHOB
8 [Ipaktuyeckas padora Ne 1. «Ilomyuenue | 1
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CUHTCTUYCCKOTO KaydyKa U pC3UHLIL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUIINI PEACTABUTEIIb AIKUHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoOB

13 ['enernueckas cBs3b YIieBOAOPOIOB,
MPUHAIEKAITUX K Pa3IMYHbIM KilaccaM
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN ra3 U NOMYTHbIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKH

16 KoutponsHas pabota no paszaeny
«YTaeBogopoab»

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoi. BonopoaHas cBs3b

13 MHOroaroMHbl€ CIUPTHI: ATHUICHIIUKOJIb U
TIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
U XUMHYECKUE CBOMCTBA, TPUMEHEHNE

20 Anbnerunsl: GopMaibaerua u
aneTanpaeru. AeToH

)1 O/HOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KaPOOHOBBIX
KUCIIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE ICHCTBHE
CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MaposIn3 CII0KHBIX
3¢upoB

26 Kupsr: runponus, npuMeHEHHE,
OuooruuecKas poJib KUPOB
VYrneBopl: cocTaB, KiIacCUPUKAIIHS.

27 Baxwueiine npeacTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

)3 Kpaxman u niemnono3a kak mpupoIHbIe
MTOJIMMEPHI
KonTtponbHas padoTa no pasaery

29 «Kucnopojacoaepaiiyue OpraHnuecKue
COEIMHEHUS

30 AMMWHBI: METHJIAMHUH W aHUJIUH
AMMHOKHUCIIOTHI Kak aM(pOTEPHbIE

31 OPraHM4eCcKUe COCANHEHUS, UX
Onosiornueckoe 3HaueHue. Ilentuap

1 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

3 OCHOBHBIE IOHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEMHEHUN

34 OcHOBHBIE METOABI CHHTE3a




[InacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaiusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
chcTeMa XUMHUYeCKuX 3yemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .M. Menaeneena B
Pa3BUTUHU HAYKH

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. BemecTra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKuX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Knaccugukanms XuMHIECKIX peakunii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHNS YJHEPTUU IIPH
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJiopoiHOM Tiokasarene (pH) pactsopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIHLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIEi

13

KonTtponbHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMHUN»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XUMHUYecKux >nemeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndecKre CBONCTBa
METaJJIOB




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METAJUUIOB (HAaTpUH, Kaui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HemeTtamnel, MX M0OJI0KEHHE B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3MYECKUEe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCJIOpoia, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COEUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COEeIMHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COCIUHEHUN

25

[IpuMmeHeHne BaKHENIIMX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHME U cUCTEMATU3ALMS 3HAHUI IO




Tteme «Hemeramiey. Beruncinenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"Hemeramasr"»

)3 KonTponsnas pabora no temam «MeTtamibiy» |
u «HemeTamin»

29 Heopraanueckue n opraHndeckie KUcaoThl. 1
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast |
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
Ba)KHEHUIIINX BEILIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuroHnepHoe 00111€CTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111ecTBO

«M3parenscTBO «lIpocBenieHue

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
KonTtponsHo-uzmeputenbubie MaTepuansl. Xumus. 10 kinace / Coct. E.H.
CrpenbHukoBa - 2-e u3f. - M.: BAKO, 2017. - 112 c. - (KonTposnsHo-
U3MEPUTEIIbHBIE MAaTEPUAIIBI ).

KonrponsHo-u3mMepurenbabie Matepuanbl. Xumus. 11 kimace / Coct. E.H.
CrpenbHukoBa - 2-e u3f. - M.: BAKO, 2017. - 112 c. - (KonTposisHo-
U3MEPUTEIbHBIE MAaTEPUAIIBI ).

Xumust: dunakruaeckue Mmarepuansl: 10-11 ki - 2-e u3a., ucnp. u gom. / A.C.
Kopomenko, P.I'. IBanosa, [I.1O. Jo6potun. - M. : 'ymanuTap. us3a. HeHTp

BJIAIOC, 2007. - 198 c. - (Cpennee (mosiHOE) 00111€€ 0Opa30BaHUE).

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



https://chemege.ru/
https://orgchem.ru/chem1/p1_0.php
https://sites.google.com/site/himulacom/riaBHas-cTpanuiia

https://content.edsoo.ru/lab/subject/4/
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