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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DengepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yueOHOro mpenmeTra «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccubickoit
Qenepanyy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToNIOkeHU «CTpaTerun pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K OMNPENEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOy4YeHHS W TpeOOBaHUW K YPOBHIO TOITOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MoJIy4aemMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON  OpraHu3alluy, SIBISICTCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM peau3aliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHUCTEME XHMHYECKOTro 00pa3oBaHUS. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0pPOBBI0O U TNpUpOJHOW cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
o0yJarouMxcs Ha YpOBHE CpPEAHEro 00IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera «XuMUs», COIEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
mporpaMMe 1O XUMUU C Y4E€TOM CHenuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHUAIBHON XU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mMX 1elell M NPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero obmero oopa3zoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HIpPaeT 0coOyi0 pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
OnHa BHOCUT CBOM BKJaJ B (OPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTajna
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla U XU3HU Kaxaoro ujaeHa oéOmiectBa. CoBpeMeHHass XUMHUs KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAaHBI 3J0POBbSI.

B cootBercTBUM ¢ O0HmIUMU TEASMH W TMPUHIIMIAMU CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu  IpeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckas xumusi» U «OOm@as M HeopraHWyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJITIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HaHUHW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHH) U
oprann4yecko xumuu. @opMupoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YyUYCHUU
npenMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIINUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHa B TpOrpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHIO Yy4eOHOTrO MaTepuana u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pPAa3BUTHEM  3HAHUM  Ha  ONPEJCIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
MpeACTaBIeHud O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHudeckod XUMHH IMOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPE/ICTABIICHUS O XUMHUYECKOUW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUN Marepral U (DAKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0ydaromMcesl MPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUECKUX MO3UIUM,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Ennnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAaX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTAX MpOTeKaHus jAonojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
APYTMMH HayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIBHOM WU IPAKTUYECKOU
NEeSTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00y4arolMXCs MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHMUS
¢unocopckux uuen, TakMX Kak: MaTepUaIbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TaKKe TpobsieM cOepekeHHs] SHEPTETHUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTepHUaOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIPEACIICHUIO
cColepKaHUsI M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUPOBAHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30BOe 3HAUYEHUE IS
pa3IMYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOseM, TIOUCKa, aHaluu3a |
00paboTku HHPOPMAITNH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HCCIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MPH OINPEIEICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs] MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpMHpOBaAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHUYECKOU
NEATEIIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOW KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMU LEISIMH H3y4eHHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeKAT KITIOUEBBIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TEOPHUH XUMUH,
OCBOCHHE S3bIKa HAayKH, YCBOCHHE W TMOHHMAHHE CYIIHOCTU JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHS ¥ CTAHOBJICHUS,

e (OpMHPOBaHKE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPUOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHUMHUYCCKUX SIBJIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKON M TIOBCETHCBHON KU3HH,

e DPa3BUTHE YMEHHI M CITIOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPHUMEHTa, COOIOACHHEM  IpaBWII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, comepxaTenbHas XapaKTepUCTHKA TSNSl U 3a/1a4 U3y4eHUs
npeaMeTa B IMporpaMMe 10 XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH
C HOBBIMH MPUOPUTETAMHU B CUCTEME cpefHero obimiero oopazoBanusi. Ceroas B
NpernojaBaHud  XMMHUM B OOJbIIEH  cTenmeHW OTHAETCS  NPEArovYTeHHE
NPAKTUYECKON KOMIIOHEHTE CojJiepKaHus OOydeHHs, OPHEHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAOOpoM 3HaHUU, a (YHKIIMOHAIBLHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEAbHOUN KU3HU
JUTSL pEeUICHUS] TPAKTUYECKUX 3a/ad.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKKE LIEIH U 3a7a4H, KaK:

afganTamnys 00y4Jarouuxcsl K YCIOBUSIM TUHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY MPHUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCsl  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHII), WMEIOINX YHUBEPCATbHOE 3HAYCHHWE JUISI PA3THYHBIX BHJIOB
JESTENBHOCTHU: PEIIeHUs TpoOsieM, TMONCKa, aHamu3a U 00paboTku uHbOpMAITIH,
HEOOXOMUMBIX JUIsI TPHUOOPETEHHUS ONBITa JCSITEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe I OICHKA C TIO3HIIHM
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIHMSHHUS BEIICCTB W XUMHUYECKHUX
MPOIIECCOB HA OPTaHMU3M UYeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOIb30BaTh
COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA W aHaiu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEHICHUU TJIOO0ATBHBIX MPOOJIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHUS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OINbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJIS TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B ydeOHOM miaHe cpenHero oOImero oOpa3oBaHUS Y4YEOHBINM MpeaMeT
«Xumus», u3ydyaeMblii Ha 0a30BOM YPOBHE, SIBJISIETCS 00s3aTE€NbHBIM YYCOHBIM
IPEAMETOM.

OO6r1ee yuciIo0 9acoB, OTBEAEHHBIX ISl M3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBaHus, cocrapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTrnueckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYCHUU HOBBIX BEILIECTB W MaTepUasioB. Teopusi CTPOEHUS] OPraHUYECKUX
coenunenuii A. M. BytiepoBa, e€ ocHOBHbIE MosokeHUsI. CTPYyKTypHbIE (POPMYJIBI
OpPraHMYeCKUX BEIIECTB. [ OMoJiorusa, u30Mepus. XUMHYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBIC Ha3BaHUS
BOKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

DKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPAICHUMN:
O3HAKOMJICHHE C oOpaslaMyd OpPraHWYECKMX BEIISCTB W MaTepuallaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTraHHMYECKHX BEIIEeCTB, HAOIIOJIEHHEe U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB 110 MPEBPALCHUIO OPTAaHUYECKUX BELIECTB
[P HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOECHUE, TOMOJIOTHUYECKUH psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHE W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUIEH U MPONUICH —
MPOCTEUIITNE TPEJCTABUTEIN AaIKCHOB: (U3MUYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHUCICHUS W
MOJIMMEPU3ALINH ), TOJYUCHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi noaumepuszauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEUINN TPEJCTABUTEIh aJKWHOB: COCTaB, CTpPOEHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu THIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATAINH,
TOpPEHHUs] ), TOTyYeHUE U TPUMEHEHHUE.

Apenbl. beHzon: cocrtaB, ctpoeHue, (pU3UUECKUE M XUMHUYECKHE CBOMCTBa
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U MpUMEHeHue. 10.1yon:
cocmas, cmpoeHue,  @Quauueckue U  Xumuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), noyyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh um e€ mpoucxoxnenue. Crnocodbl nepepadoTku HedTH:
MEPEroOHKa, KPEKUHI (TePMHUYECKUM, KaTaauTH4eckui), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YyYEHHMS BEUIECTB M HX NPEBpAICHUN:
O3HAKOMJIEHHME C o0pa3laMM IUIacTMacC, KaydyKOB M PpE3UHBl, KOJUIEKLHMU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrle 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKLMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kucaopoaconepskamue opranndecKue coeJMHEHHA

[IpenenbHple OOHOATOMHBIE CHOUPTBL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA U 3TaHOJIa HAa OPTaHU3M YeJIOBEKaA.

MHOroatoMHbl€  CHOHUPTHL. JTWUJIEHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUpPTHI). [leiicTBue Ha
Opra’usM 4esoseka. [I[puMeHeHne rimuepuHa U STUICHTJIMKOJIS.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAuECTBEHHBIE PEAKIMH ), [IOJyUYEHUE U IPUMEHEHNE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHEe CBOWCTBA (CBOMCTBA,
o0miue Uil Kj1acca KUCIOT, peaklus dTepU(PHUKAIIK), TOTyYeHUE U TPUMEHEHHE.
CreapuHOBasi U OJEMHOBAas KUCJIOTHI KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHble >3(QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIacCU(pUKaluMs ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHUE C
ruapokcugom Menu(Il), oxucrnenne aMmuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Heoo3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOIM3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALICHUI:
npoBeJieHne, HAOMI0JIEHUE M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoMm wMeau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJICWCTBHE TIIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrle 3agaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIH IPOAYKTa PEaKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOJYKTOB PEAKIIUN).

A3zoTcoznepxkaliyue OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(poTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMHMHOKHCIIOT (Ha IpHMepe INIMIMHA). buomoruueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coelnHeHud. IlepBuunas,
BTOpUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMMHYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalllsl, KAYUeCTBEHHBIEC PEAKIINH Ha OEJIKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, IBETHbIE peakuu OEIKOB.

BbicOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUNA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHsI BEIIECTB M HMX IPEBPALICHUM:
O3HaKOMJIEHHE C o0pa3laMM MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMeTHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMUU B
10 kjmacce OCYIIECTBIIIETCS YEpE3 HCIOJIB30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKaIMs, MepUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI M €IMHULIBI UX U3MEPEHUS.

buonorusa: knerka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPO/IbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypCehl.

TexHonorus:: nUIIEBbIE IPOAYKTbl, OCHOBBI PALMOHAIBHOIO IIUTAHUS,
MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaTbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, U30TONBL. DIJIEKTPOHHAs
000yI0YKa. DHEPreTUYecKne ypoBHU, TOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTU pacHpeiesieHUusl AJIEKTPOHOB MO OpOUTasIM B aTroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOr0 3akoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOIMUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHYECKOM CBS3HU
(koBaJIieHTHAsI HEMOJISIpHAS W TMOJIIpHAsl, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BopopoaHass cBs3b. BaneHTHOCTh. IEKTPOOTPUIIATEITHHOCTD.
Crenenb okucieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKOU PELIETKU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHWYeCKONW XUMHM. 3aKOH COXPaHEHHUSI MAcChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XUMHUYECKOE€ paBHOBecue. DaKTOphI, BIMUSAIONIME HA COCTOSIHUE
xumMu4deckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTnyeckas auccornyanus. CHiibHBIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIIEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MpPEeBpaIlCHMUIA:
neMoHctpanusa Tabsmn «llepuoandeckas cucrema XxuMuueckux snemeHtoB J[. WM.
MeHnneneeBay, U3ydeHHE MOJEICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOICHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTall3aTopa, ONMPEAeICHUE CPeibl PACTBOPOB BEILIECTB
C TMOMOIIbID YHMBEPCAIBHOTO WHAMKATOpa, PEaKIMd HOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHre pa3udHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérunle 3a1aun.

PacuéTtel 1O ypaBHEHMSM XMMWYECKHX pPEakUWii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHI C HCIOJb30BAHUMEM MOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenne HemetamioB B llepuoamyeckorn  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3uYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yrimepoga W KpeMHHUSI) U UX  coeAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnE BaXXKHENIINX HEMETAIUIOB U UX COCTUHEHUM.



Meramisl. Ilonoxenue meramuioB B Ilepuoguyeckoil cucteMe XMMUUYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX 000JIOUEK
atomoB MmeTauioB. OOmue guszndeckue cpoiicTBa MeTamuioB. CIlaBbl METaJJIOB.
DNEKTPOXUMUYECKUI P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATPUM, Kadui, KaJbIlUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue crnocoObl MmosyyeHus: MetamioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYE€HHUS BEIIECTB W UX MPEBPALCHUM:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIIOJCHUE M OMNHCAHWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PAacTBOpaMU
KHUCJIOT U IIeJI0UeH, KaUeCTBEHHBIE PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuérer Maccel BemecTBa Wi 00bEMa Ta30B MO MU3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIIH OTHO
U3 BEILECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0ecrieueHUH HKOJOTHYECKOHN, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, pPa3BUTHUM MeIULUHBI. [loHSTHE O Hay4YHBIX METOJaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
IIOJIyYEHUS BaXKHEUIIINX BELIECTB.

YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BAXXHEWIINE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
MaTepuaibl Ui 3JIEKTPOHUKHA, HAHOMATEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ya0OpeHusl.

XuMHUsS U 3J0pOBbE 4YEJOBEKA: IMpaBUjla MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOI0 UCIIOJIb30BAHUS MPEMAPATOB OBITOBOW XUMHUU
B MOBCETHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOWEed u
HEOpPraHU4YeCKOM XuMuHU B 11 Kitacce OCymIECTBIAETCSA 4epe3 UCIOIb30BAHUE KAK
OoOIMX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4HbIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KilaccuPukalusi, MEepUOAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PH3NUYECKUE BEIIMUMHBI U CIUHUIIBI UX
WU3MEPEHHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaTBI, TOPHBIE TTOPOJIBI, TOJIC3HBIC HCKOTAEMbIE, TOILIUBO,
pPECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUATIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIECHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJICKTPOHHAS POMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBimuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCs TporpaMM CpeaHero o0imero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPaMM CPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JICSATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa¥KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEEIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENHbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPHUCYIIUMH IEJI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIM4YMEe TPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUSI MpeaMeTa «XUMUsS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U ujealaMyd POCCHICKOTO TIPakIAaHCKOrO OOIIECTBA, NPUHSATHIMH B OOIIECTBE
HOpMaMd W  TpaBWIaMH  TMOBEACHUSA, CIOCOOCTBYIOIIMMHM  Mpolieccam
CaMOITO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeaMeTra «XHUMUsS» OTpaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON ¥ TMPAKTHYECKOW JESITEIBHOCTH
oOydJarommXxcs M0 peajn3aluy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskaIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXKEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COIMAJbHBIX HOPMax W NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3IMUYHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pPe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanau3e uH(opMalMK O MEePEOBLIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUU 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHnsT TpaBmwil 0e30MacHOro oOpaleHus C BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH MPaBUJI HWHAUMBUAYAJbHOIO M  KOJUIEKTUBHOIO
0e30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEACTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEeHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYyrMX BHUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMaIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIAYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymed mnpodeccun M peaau3aiuud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 1IeJI€COO0Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIO0AIBHOTO XapakTepa HKOJOTHUYECKUX MPoOeM, BIMUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHMS JIOCTMIKEHHH XUMHUH IS
peIIeHNs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JICUCTBUN, NPUHOCAIIUX Bpel OKpYKarouen
IPUPOJHON Cpejie, YMEHHUS TPOTHO3UPOBATH HEOIATONPHUATHBIC SKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIU4Ms Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OmnbITa NEeATENbHOCTH HKOJIOTHYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBHOMU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHS CHeNM(DUKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IE€JIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIONIEM MHpE KaK O €IMHCTBE MPUPOJBI U YETOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHHH MPOoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIH3ALMK: B €€ TyMaHUCTUYECKOM HaMpaBICHHOCTH W BaXXHOM poOJU B
CO3/IJaHUH HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIIEHUHU TJI00AIBHBIX MPOOIEeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBHUI
YCHEUIHOTO TPyAa U DHKOJOTMYECKH KOMGMOPTHOM JKM3HM KaXKIOro YJieHa
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHMMAaHUsl CYHUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJIS aHAJIU3a U OOBSICHEHUS SIBJICHUM OKPYXAlOUIEro Mupa u
MPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JesIaTh 0OOCHOBAaHHbIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS s
pelieHus Ipo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENIBCKON e TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lIMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTETbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4EOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYYHBIC MOHATHS, OTPaKAIOIINe
IIEJJOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEU(UKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIUs, SIBJIICHUE,
poliecc, CUCTeMa, Hay4HbIN (pakT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIICAOBaHNE, HAOIOICHHE, U3MEPCHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYJISATUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMHM O0YJaIONTUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE
MEXJIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHMUS M YHUBEpCAJIbHBbIC y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4EOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PEryJISTUBHBIMU
JNICUCTBUSIMHU.

Osaaaenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH MO3HaABaTEJbHBIMH
JeUCTBUSIMMN:

1) 6a3oBbIe JJOrHUYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OpPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAesaTh IENH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPHUTEPUU UX
JTOCTHXKEHHS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C IMOCTABICHHBIMH IEIISIMU;

HCTIOJIb30BaTh MPHU OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISATh XapaKTEpHbIE MPU3HAKU TMOHSITUN M YCTAHABJIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJ11 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHUM;

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

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTHUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUUeckas QopMmysa, YpaBHEHHE XUMHYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
MPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPEJCTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HccCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0OB HAyYHOrO MO3HAHUSA BEHIECTB M XMUMHUYECKHX
peaKiuu;

(dbopMynHpoOBaTh LIETU U 33]1a4l HUCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSI M OCHOBHI JIJIsi (P OPMHUPOBAHUS TUMIOTE3BI MO MPOBEPKE NMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYITUPOBATH
0000111eHNST ¥ BBIBOJIBI OTHOCUTEIHHO TJOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, INPUMEHCHUIO Pa3JIMYHBIX
METO/I0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPAaBOYHbIE MOCOOUS,
pecypcel MHTepHETa), aHAnM3upoBaTh WH()OPMAIUIO Pa3TUYHBIX BUAOB H (OpM
MPEICTABIECHUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



dbopMynHUpoOBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCMOIL30BaHUS HHGOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJThHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpenCcTaBICHUS
uHpopmaimu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KAadyeCTBE CpelcTBa Ipu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEeoOpa3oBhIBATh 3HAKOBO-CUMBOJWYECKHE CpEJCTBA
HaTJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J1e/iCTBUAMMN:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B XOJi¢ Auajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IM0O3HABATEIbHOW JCATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBINOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, pean3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
[0 pe3yjbTaTaM MPOBEAEHHBIX HCCIIECIOBAHUN MYTEM COIIACOBAHUS IMO3ULUN B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBiaeHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH IeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYIIECTBIISITh CBOIO TMO3HABATEIBHYIO
NEeATENbHOCTh, ONpeAessiss €€ Leld W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEpE
HEOOXOAUMOCTH KOPPEKTHPOBATh IMpejiaracMblii  aJIlTOPUTM JICUCTBUU TIPHU
BBIIIOJIHEHUN Y4YEOHBIX M HCCIEIOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee
b eKTUBHBIN Ccroco0 HMX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOAHAIIM3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHM B IIO3HAHUU SIBIICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHWH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIAraOMINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBIM OO0BEM, YIIEPOAHBIM CcKeneT, (YHKIHOHAJIbHAs TpyIIa,
paauKal, U30Mepusi, U30MEPbl, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHCJIOPOJI M a30TCOAEPIKAIINE COCAUHEHUS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TCOpUS CTPOCHUS
opranndeckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHS MAcChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JieXKalue B OCHOBE TMOHMMAaHUSA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (DAKTOJOTHYECKUE CBEJICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€30MaCHOM HCIIOJIb30BaHWN BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHA,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS IPU
OMMCAHUU COCTaBa, CTPOEHUS U NPEBPALIEHNUN OPTAaHUYECKUX COEANHEHN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJI30BaTh XHMHUYECKYIO CHUMBOJUKY JJIs
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPTAaHMYECKHX BEIIECTB IJIs MILTIOCTPALMU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpPraHWYeCKUX BEHIECTB MO HMX COCTaBY U CTPOCHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne COoeAuHEHUN (yrieBOAOPOMAbl, KHCIOPOJ | a30TCOAEPIKaIIne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMs), JlaBaTh UM Ha3BaHHS IO
cucreMarnueckoil HoMeHnknatype (IUPAC), a Takke mpuBOAUTH TpUBHUAILHBIC
Ha3BaHUSI OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHIICH, MPOIMWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (OopMaIbAETH, aleTalbIeTHI, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIIH0K03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytinepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nMYecKkue M XMMHMYECKHME CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (PEHOJI, aleTalnbIeru]l, MypaBbUHAass U YKCyCHasi KHCJIOTHI, TJIIOKO03a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXKJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOHOTO
Ceipbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEpPepabOTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00BhEMY, KOJUYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHuE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS I TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocy/Iol W j1abopaTopHBIM 00O0pYyJAOBaHHMEM, a TaKKe TMpaBuiaa OOpaleHUus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSMH IO BBHITOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAHUHU, TIOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIis OCTKOB MPH HArpEeBaHWH, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TIpaBUJIAMU TEXHUKHA OE30MacCHOCTH TIPU OOpamieHuu ¢
BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBaHHWEM, TPEACTABIATh PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alHucCH YPaBHEHUN COOTBETCTBYIOIIUX
peaknuii 1 GOPMyYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAITU3UPOBATH XUMHUYECKYIO
nHpOpMalLIMIO, TMOJIYy4aeMyl0 H3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHUYECKHU
L[EJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXaloIleld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS HA >KUBBIE OPraHU3Mbl ONpPEAEIEHHBIX OPraHUYECKUX
BELIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax CHocoObI
YMEHBIICHUs] M MPEeAOTBpPALIEHUST HUX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOSHMsSI Kypca «OOmass u HeopraHuveckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBIICHUMN
Opupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS U KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIECKTPOJUTHI, HEIIEKTPOJIHUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHUYECKUX SIBICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MMaCHOM HCIOJIb30BAaHUN BAXKHEHIITNX HEOPTaHUUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHMI BBISABISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHUN;

c(OpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY JJIs
cocTtaBlieHUs (GOpMyd BEUIECTB M  ypPaBHEHMH XHMHYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAENATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKasi, BOJIOPOJHAS) B COEAMHEHUSIX, THII
KPUCTAINTMYECKON PEETK KOHKPETHOIO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAX HEOPTaHHMUECKHUX
COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO KX COCTAaBY K OMNpEeAeTIE€HHOMY KiacCy/TpyIie
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPHUOIUYECKOTO 3aKoHa /I,
N. MenpeneeBa u J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMBI
xumudeckux snemeHtoB . WM. MenzgeneeBa, UCMOJb3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
0 reproam u rpymnmnam llepuoguueckoit cucteMbl XuMU4YeCKuX 3ieMeHToB . U.
Menpaeneena;

chOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (OHHCHIBaTh)  oOmIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KJACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBS3M MEXKIYy HEOPraHW4YeCKUMU
BEILIECTBAMU C IIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(ULIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IuMYHBIM NpPHU3HAKAM (YUCIIYy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, OOpPaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c()OPMHPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKUUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIU MOHHOIO OOMEHa, YUUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIIMHU UAYT 0 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB pA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pPaclo3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHH pPacCKpPhIBaTh CYIIHOCTh OKHUCIIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX pEaKUUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUy OT Pa3IMYHbBIX (PAKTOPOB; XapaKkTep CMEIICHUS XUMHUESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JISKAIUEe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TNPOBOAWTH BBIUUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJIHOTO M3 YYACTBYIOIIHUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEIIECTB, MPEBPALIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIa TOJIb30BAaHUS XUMHUECKOU
ocyJIol 1 j1abopaTopHbIM 000pyJOBaHHEM, a TakKe MpaBuia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU TO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHI TUIAHUPOBATH W BBHINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3oXKEeHUE MEePOKCHAa BOJOPOJIa B MPUCYTCTBUU KaTalM3aTopa,
OTIPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOTO
WHUKATOpa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUJI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIICHUE HKCICPUMEHTAIBHBIX 3a7a4 T10
temaM «Metamibel» U «HemeTamnsl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpAIEHUH C BEIIeCTBAaMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX peaknuii W (HOPMYIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AHAITU3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOJNy4aeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHXx);



chOpMUPOBAHHOCTh  YMEHHMH  coOJoAaTh  IpaBUiia  AKOJOTHYECKH
1enecoo0pa3Horo MoBEeJeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXaloIleld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHOcOObl YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEIHOTO BO3ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYalolUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui 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
padoThI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
AJKaJVEHBbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadboTKa
Hroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
32 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
33 VYrneBobl 3 2




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

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

KonunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosiuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite u3yyeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4ecKoOi XUMHH, €€ |
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHs] OpraHu4eCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpUBUAIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHYECKUH Psiji
5 MertaH u 3TaH — npocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraaues-1,3. [Tonyuenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLIL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psiji. ALIETUIICH —
MPOCTEUIINI PEACTABUTEIIb AIKUHOB

1 Brprunciienus o ypaBHEHHIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoOB

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

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th ¥ IPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

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

16 KonTtponbHas padoTa mo pasaery
«YTaeBogopoab»

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

13 MHOroaroMHbI€ CIUPTHIL: ATUICHIIUKOJIb U
TJIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

o1 OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KHUCJIOTBhI: MypaBbUHAsI U YKCYCHas

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI)IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIINX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHue,
OuooruuecKas poJib KUPOB

27

VYrneBopl: cocTaB, KiIacCUPUKAIIHS.
Baxxneiimme npeacraBuTenu: TIIIOKO3a,
dbpykTo3a, caxapo3a

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa no pasaery
«Kucnopopcoepxaiiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
npoBepoyHas pabora

30

OO0mras XxapaKTepUCTHKA a30TCOIePIKAIIUX
OPraHUYECKUX COCTUHCHUM /
Bcepoccuiickas mpoBepodHas paboTa

31

AMMWHBI: METHJIAMHUH U aHWJINH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpPraHMYECKNUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHble




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH :
OCHOBHBIEC METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
ITnacTMacchl, KayqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaiusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux 3aemenToB .. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BelecTBa. XUMUYECKasl CBA3b, €€
BUJIbI. MexaHu3Mbl 00pa30BaHUS
KOBaJIeHTHOH cBs3u. BonopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucneHus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPLI.
MaccoBas 1015 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX COCAMHEHUM. | 'eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKkoH COXpaHEHHUs MACChl BEUIECTB. 3aKOH
COXPAHEHHUS U IPEBPALCHUS SHEPTUU TIPU
XMUMHUYECKUX PEaKIMIX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BojiopoiHOM Tiokasarene (pH) pacteopa.
Peakiun nonHoro oomMena. ['mapomms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

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

13

KonTtponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoi
cUCTeMe XUMHUYecKux >nemMeHToB /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

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC 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 TAJIOT'C€HOB, CEPhI U UX
COEUHEHNN

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

24

XHUMHUUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHME U cUCTEMATU3ALMS 3HAHUI IO




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

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

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

79 Heoprannueckue u opraHndeckue KUcaoThl. |
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIULINHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
Ba)KHEHIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPENCTABICHUN O XMMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SABJICHUN TIpUpPOABl, B (POPMHUPOBAHWUM MBIIUICHUS € KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpenie

1.2

Brnanenne cucremMoil XMMWYECKMX 3HAaHHWH, KOTOpash BKJIIOYAET:
OCHOBOIIOJIAT AFOIINE MTOHATHUSA (Monekyna, BAJICHTHOCTB,
3NEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XWMHUYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, YIJIEpPOTHBIA CKEJeT,
(yHKIMOHANBHAS ~ TpylHHa,  pagukaig,  U30MEpus,  H30MEpHI,
FOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIJIE€BOJOPOIbI, KHCIOPOA- U
a30TCOJIEpKaIle COCOUHEHHs, OWOJOTMYEeCKd AaKTHBHBIE BEIIECTBA
(yrneBojpbl, KHUpbI, OCJKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsl opraHumdeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (HAaKTOJIOTHUECKUE
CBEICHMSI O CBOMCTBaX, cCOCTaBe, NOIYyYeHHMHM U OE30IMacHOM
UCIIOIb30BAHUM BAXXHEMIIMX HEOPraHWYECKUX U  OPraHMYECKHX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
MNOHSTHUM,  YCTaHABIMBATh WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHSATUS MpPH ONHUCAHMM COCTaBa, CTPOEHUS U

NpeBpalleHNl OPraHMYEeCKUX COECIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIHOJIB30BATH XHUMUYECKYI) CHUMBOJIUKY
JUIL  COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaI€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PEaKIUil, U3rOTaBIUBATh MOJIEIHN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMM MX XMMHMUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKHUX BCHICCTB II0 HX COCTaBy M CTPOCHHUIO K
ompenenéHHoMy Kiaccy (Tpymme) COeIMHEHHH  (yrieBOJIOpPOIbI,
KUCIIOPOA ¥ a30TCOJACPKAIINE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIC
COCI[I/IHGHI/H[), JaBaTb %001 Ha3BaHUs 10 CHUCTEMAaTU4YECKOU

HomeHkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS OTPEICISATh BUABI XHMHYCCKON CBSI3H B

OpraHUYECKUX COCAMHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTH yMEHHUSI TNPUMEHATH: IMOJIOKEHUS  TEOPHUH
CTpoeHusl opraHuyeckux BemecTB A.M. byrnepoBa ans oObscHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YrieBo1opobl. Kucnopoacoaepxaiue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHMA. BBICOKOMO.]'IGKy.]'If{pHBIe COCAMHCHU S

2.1

ChopMHpPOBAaHHOCTP YMEHHMHM TPUBOJUTH TPHUBUAIBHBIC Ha3BaAHUS
OT/AENBHBIX OPTraHUYECKUX BEMIECTB (PTHIICH, MPOIMMJICH, alleTHJICH,
STWJICHTJIUKOJb, TJIULEPUH, (PEeHOJd, (QopMallbIeTull, areTaabIerus,
MypaBbHHAs KHCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasi KHUCJIOTa, IJIOKO3a, (PPyKTO3a, Kpaxmal, IeJI0103a,

TJTAITAH)

2.2

ChopMUPOBAHHOCTh YMEHHU XapaKTepPU30BaTh COCTaB, CTPOCHHE,
(¢u3nyecKkne ¥ XUMHUYECKHE CBOWCTBA THUIUYHBIX IIPEJICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BeEIIeCcTB (METaH, dTaH, 3THJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:1,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/I,
MypaBbHHAsT W YKCYCHas KHCJOTHI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HIUIIOCTPUPOBATHL TCHCTUYCCKYHO CBA3b
MCKAY TUIITNYHBIMHU npeaACTaBUTCIIIMHA pa3In4HbIX KJ1aCCOB
OpraHN4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peakuuii ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyIT

24

ChopMUpOBaHHOCTD YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yrojb), CHOCOObI UX

Hepepa60TKI/1 H MPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHUsA, UCIIOJIB3YCMbBIX B XUMUU IIPU U3YUYCHUU




BEUIECTB M XUMHYECKMX SBJICHHHA (HAOMIOACHUE, W3MEpEHHeE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), UCIIOJIB30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUA U1 I[PUHATUSA PEHIEHUHM B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE YMCHHI COONIOJATh TIPABHIIA IOJIE30BAHUS
XUMHUYECKOM TOCYIOM M JTabOpaTOpPHBIM O0OpYyAOBaHUEM, a TaKXKE
npaBwia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (TPEBpaIeHUsI OPraHUUECKUX BEIECTB IPU HArPEBAHUH,
MOJTydeHHE THIIEHA U M3yYCHHE €T0 CBOWMCTB, KAYECTBEHHBIC PEaKIHH
OpraHu4eCKUX BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHuMH,
IBETHBIC PCAKIINU 66J'IKOB) B COOTBCTCTBHMU C IIPpaBHUJIaMH TCXHUKHU
0e30MacHOCTH TpU OOpallleHMH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh peE3yAbTATHI XUMHUYECKOTO
JKCTIEpUMEHTa B (OpMe 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

34

ChopmupoBaHHOCTH YMEHHUI IPOBOAUTH BBIYUCIEHUS [0 XUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WUIIU
MPOJIyKTa peakliy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

M3 UCXOJHBIX BCIICCTB UJIN IIPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTH YMEHUH KPUTHYECKH aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJY4aeMyH0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOJMIOAATH MpaBUiIa HSKOJIOTMUYECKU
1eJ1eco000pa3HOro TMOBEJIEHUSI B OBITY W TPYIOBOW JEATEIbHOCTU B
HENSIX COXpPaHEHHS CBOErO 37I0POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MbI
OTpeaeNEéHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs CMBICI MOKa3aTels
[NAK (mpenenbHO JOMYyCTUMOW  KOHIIGHTpAIMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHBIICHHUS W TPEAOTBPAIEHUS UX BPETHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUK, KOTOpPAas BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
3JIEKTPOHHAsl 000JI0UKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b, MOJb, MOJISIpHAs Macca, MOJISIPHBIN
00BbEM, KpUCTAJUITMYECKasl pEelETKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M SHIOTEPMHYECKHE,
peakiuuu HOHHOro oOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
JNEKTPOJIUTAYECKAs ~ JTUCCOLIMAIINS, OKHUCIHUTENh, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEeaKIiu, XMMHYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOpPHUs DJIEKTPOJUTHYECCKON auccormanuu, llepuoanueckuit
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHUSI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUYECKNE CBEJICHHS O CBOWCTBAX,
COCTaBe, TIOJIYyUCHUH U O€30MacHOM HCIHOJB30BAHUN BaXHEHIIINX
HEOPraHWYECKUX BELIECTB B OBITY W TNPAKTUYECKOH JEATEIbHOCTU

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATh XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHATHI, NPUMEHSTh COOTBETCTBYIOLINE
HOHSTHUSI TPU ONHCAHUUA CTPOCHHSI U CBOMCTB HEOPraHHUYECKUX
BEUIECTB U MX IPEBPAIlCHUN; BBISBIATH B3aUMOCBS3b XUMHUYECKUX
3HAHUM C MOHATHIMHU u MPEJICTaBICHUSIMHU IPYrux

€CTCCTBECHHOHAYUYHBIX IIPEAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHU MCTOAaMM HAYYHOI'O IIO3HAHHA BCIICCTB U
XHUMHUYECKUX SIBJICHUH (Ha6.]'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIpCaACiIATbL BAJICHTHOCTbL KU CTCIICHb
OKHUCJIICHUSA XHUMHUYCCKUX JOJICMCHTOB B COCAMHCHHUAX Pa3JIMYHOI'O
COoCTaBa, BUJ XHMHYECKOH CBA3HU (KOBaJ'IeHTHaSI, MOHHas,
MCTAIJINYCCKasd, BO,Z[OpOI[HaSI) B COCIMHCHUAX, THII KpHCT&HJ’IH‘IGCKOfI
peH_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOIJICKYJIIpHasA, MOHHAaA,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCHACIIATh XapaKTEp CpCAbl B BOJHBIX

pacTBOPaAX HCOPraHMIYCCKUX COCIUHEHUN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUA KJ'IaCCI/I(I)I/ILII/IpOBaTB XUMHNUYCCKHE
pCaKkiuu 1o pas3IMYHbIM IIpU3HAKAM (‘-II/ICJ'Iy U COCTaBy pCarupyromux

BCUICCTB, TCIIJIOBOMY B(b(beKTy peakuuu, HU3MCHCHHIO CTEIeHEeH




OKHCIICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I peaKkuuu, Y4aCTHUIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE YMEHHI  COCTaBIIATh ypPaBHEHUS  peaKIuil
pa3IMYHBIX THUIIOB, TOJHBIE W COKpAIIEHHBIE YPAaBHEHUS pEaKIUl
MOHHOTO OOMEHA, YUYUTBIBASI YCIOBUS, TIPU KOTOPBIX ATH PEAKIIHH HIYT

JO0 KOHIIa

1.8

CdhopmupoBaHHOCTE YMEHHUI MPOBOIUTH PEAKIUH, MOTBEPIKIAIONTNE
Ka4eCTBEHHBIII  COCTAB  PA3JIMYHBIX HEOPraHWYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEICTBOM COCTABJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBSCHATh 3aBUCHUMOCTH CKOPOCTH

XMUMHUYECKON peaKkIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopMHpPOBAaHHOCT, yYMEHHH OOBICHATH  XapaKTep CMEIICHHS
XMMHYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpuaIMn Jle [larense)

OO0m1ast 1 HeOpraHUYEeCKass XUMUS

2.1

CdopMHUpOBaHHOCT, YMEHUM pacKpbIBaTh CMbICH [lepumoamdeckoro
3aKOHa .. Meupeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U  MPOTHOCTUYECKYIO

byHKIMH

2.2

ChopmupoBaHHOCTh YMEHUI XapaKTEpPU30BaTh AMEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dieMeHTOB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHSTHUSL «S-, p-, d-DTIEKTPOHHBIE OPOUTATN», «IHEPTETUUYECKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB
XMUMHUYECKUX DJIEMEHTOB M HUX COCAUHEHHMH IO MepuojiaM U Tpynmnam

[Iepronnueckoit cucremel XuMu4eckux aneMenToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yYMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMUHBIX KIaCcCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHWE TEHETHYECKOHW  CBSI3U  MEXIY
HEOPraHMYEeCKUMH  BEIIECTBAMH  C  TOMOIIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKuHﬁ
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C(i)OpMI/IpOBaHHO CTb yMCHHf/'I yCTaHaBJIMBATb NPpUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HX COCTABY K OHpe):[eJ'IéHHOMy KJ1acCy




(rpynne) coeaMHEHUH (MPOCTHIE BEIECTBA — METAJIbl U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUS, KUCIIOTBI, aM(OTEPHBIEC THIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIOJIB30BaTh XUMUYECKYIO CHMBOJIMKY
UL cOCTaBlieHHsT (OpPMYJT BEIIECTB M YPaBHEHHH XHUMHUYECKHX
peakuuii, cuctemaruueckyro HomeHkiarypy (IUPAC) u tpusmnaibHbie
Ha3BaHMSI OTJENbHBIX HEOPraHWYECKUX BellecTB (yrapHelii ras,
YIJEKUCHbIA ra3, aMMMaK, rameéHash W3BEeCTb, Heraui€Has U3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUN XapaKTepu30BaTh (ONMUCHIBATH) 0OIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPK/IATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBS3M  MEXAY
HEOPraHMYEeCKMMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHUpOBaHHOCTH YMEHHM TJIAHUPOBATH W BBHITIOJHITH XUMUYECKHUMA
IKCIIEPUMEHT (pa3lio’KeHHE TMEepPOKCHIAa BOJOpPOJa B MPUCYTCTBUU
KaTajau3aTopa, OINpeseseHHe CpPeabl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO HWHAMKATOpA, BIMSHUE pa3IHMYHBIX (DakTOpoB Ha
CKOPOCTh ~XMMMYECKOM peakIuu, peakuud HOHHOIO OOMEHa,
KaueCTBEHHbIEC pEaKuu Ha Cylb(aT-, KapOoHAT- U XJIOPUJI-aHUOHBI, HAa
KaTHOH aMMOHHS, pEIIEHHE SKCIEPUMEHTAIbHBIX 3aJad 0 TeMaM
«Metamnel» u «HemeTanisl») B COOTBETCTBUU C MPAaBUJIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHUH C BeUlecTBaMH M J1a00paTopHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIepUMeHTa B (opMme 3amucu YpaBHEHHM COOTBETCTBYIOIIUX

peakuuii U GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBanHOCTh yMEHMI COONIOATh TMpaBWiIa IOJH30BAHUS
XMMHYECKON TOCyIoN M J1abopaTOpHBIM OOOpPYHOBAaHHEM, a TakKkKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpHu30BaTh XUMHUYCCKHEC
ITPOLECCChI, JICKAINHUE B OCHOBC IMPOMBIIIJICHHOTO MOJYUYCHUA cepH0171
KHUCJIOTBI, aMMHaKa, a TaKiXcC C(l)OpMPIpOBaHHOCTB HpeHCTaBHeHI/Iﬁ 00
O6IJ_[I/IX HAayYHBIX MMpUHOHIIAX )51 OKOJIOTHYCCKHUX HpO6HeMaX

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTaBIISIOMICH

eCTeCTBeHHOHaquOﬁ KapTWUHbBl MHpa, pPOJIM XHMHU B TIO3HAHHUU




SIBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOW IS
pelIeHusT TPAKTHYECKUX 33/la4 W JKOJOTUYECKH O0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTD YMEHUHI KPUTHYECKH AHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)
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CpopMHpPOBAaHHOCT, YMEHHUN COONIOAATH TIpaBUjIa HKOJOTHUYECKU
1e1ecoo0pa3HOro MOBEACHUS B OBITY U TPYNOBOM JESATENBHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3JI0POBbSI M OKPYKAIOIIEW IPUPOIHOMN

cpebl

3.4

Oco3HaBaTh OMAaCHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
ONpENEIEHHBIX BEIIECTB, MTOHMMAas cMbIci nokazatens 11K, nmosicHATh
Ha TIpuMepax crocoObl YMEHBIICHUS U TIPEIOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJIUTH BBIUUCIICHUS c
WCIIOJIb30BAHUEM MOHSTHUSI «MaccoBasi JOJIsI BEIIECTBA B PacTBOPE,
O0OBEMHBIX OTHOUIEHUH Ta30B MPH XHMUYECKUX PEAKIMSIX, MAaCChI
BeI[eCTBA WK 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OIHOTO M3 YYaCTBYIOUIMX B PEAKLUU BEIIECTB,
TeroBoro 3¢ dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCIICCTB, IPEBPAIICHUA U COXPAHCHUS DHCPIrun




IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHnveckoid XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MaTepHaylioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHenni A.M. bytiepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNnbl OpraHMdeckux BemlecTB. [‘oMosorus, wuszomepus.
XHUMHUYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSAX — OJWHApHBIE M KpaTHBIE

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opranuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBUAJIbHBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YraeBo1opoibl

2.1

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIIne
MPE/ICTaBUTENIM alIKaHOB: (pU3MUecKHue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHus] U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OJTyIeHHE U TPUMEHEHNE

2.2

ANIKEHBI: cOoCTaB H CTPOCHHUC, TOMOJIOTHYECKHI pAa. OTHIEH H IPOIMUIICH —
HpOCTGﬁH.IPIG MMpEACTAaBUTCIIM AJIKCHOB!: (bHSH‘lGCKI/Ie A XMMHYECKHE CBOMCTBA
(peaKHI/II/I TUApHUPOBAHNA, TaJIOTCHUPOBAHUA, THUApaTallid, OKHUCJICHUA U

MOJIMMEPU3AIHH ), TOJTyYeHHE U TPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE
XMMHYECKHEe CBOMCTBA (peakuus nmoaumepusanun). [lomydueHne cCHHTETUYECKOTO

KaydyKa U pE3HUHbI
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHU, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKUMHOB: COCTaB, CTPOCHHUC, (1)I/I3I/I‘leCKI/Ie n
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATAINHN,

l"OpeHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTPOCHHC, (I)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHHUEC U IIPUMCHCHUC. TOJ'IYOJ'II
COCTasB, CTPOCHHUC, (I)I/I3I/I‘{CCKI/IC u XUMHUYCCKHUEC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIy4CHUC W MNPUMCHCHHC. ToKCHUYHOCTD
ApCHOB. I'enetnueckas CBS3b MCXKAY YTJICBOAOPOAaMH, MNPHHAMJICKAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIeBO10poI0B. [IpupoHblil ra3 u nonyTHble HETAHBIE




ra3el. HedTh 1 €€ mpoucxoxaeHue. CrocoObl mepepadoTku HE(TH: MEePEroHKa,
KPEKUHT (TEPMHUYECKUH, KaTaJUTU4YeCKuil), muponus. [IpoaykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH W B ObITYy. KameHHBIH yronp u

IPOAYKTHI €T0 repepaboTKH

Kucnopoaconepxaiiine opraHu4ecKue coeMHEHUsI

3.1

[IpenenpHBIC OJHOATOMHBIC CIIUPTHL. METaHOI U 3TAHOJI: CTPOCHHE, PU3NICCKUE
U XUMUYECKHE  CBOWcTBa  (peakuuM C  aKTUBHBIMH  MeETaJUIAMH,
rajJjoreHOBOIOPOJIaMU, TOpPEHHE), TpUMEHEeHHe. BoJOpoJHBIE CBS3U MEXIY
MOJIEKyJIaMH CIIUPTOB. JleMCTBHME MeTaHOJIa UM 3TaHOJIAa HA OPraHU3M 4YeJIOBeKa.
MHoOroaTtoMHbI€ CIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOCHHE, (PU3UIECKUE U
XUMHUYECKHE CBOWCTBa (B3aMMOJIEHCTBUE CO  IICJIOYHBIMU  METaJIJIaMH,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHBIE CIHPTHI). JlelicTBUEe Ha OpraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEPpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoy1:  CTpOCHHME MOJEKYNbl, (U3UYECKHEe ¢ XHMHYECKHE CBOWCTBA.

Toxcuunocts ¢penona. [lpumenenue dhenomna

3.3

Anpaerunibl 1 KeToHbl. DOpMambIETH I, alleTANBACTH: CTpOSHNE, GU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, KaYeCTBEHHBIC

peaxiun), noJyuyeHrue u IpuMeHeHue
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OMHOOCHOBHBIE TIpeZeTbHBIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs UM YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3NIECKHE U XMMUYECKHE CBOMCTBA (CBOICTBA, OOIITHE IS
KJacca KHUCIIOT, peakius dSTepudHKalyu), IOJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHUCJIOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. MBlia KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOLICC HeﬁCTBHC

3.5

Crnosxzble 3¢upbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIOXKHBIX
a¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue xupoB. buonorndeckas poib

KUPOB

3.6

VYrneBojsl: cocras, Kiaccuukamnus yraeBoAoB (MOHO-, TU- W TOJUCAXapUIbI).
I'moko3a — mpocredmuii MOHOCaxapul: OCOOEHHOCTH CTPOCHHSI MOJICKYIIBI,
(bu3uYecKre U XMMUYECKUE CBOKCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(1l),
OKHCJICHHEe aMMHauyHBbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’keHHEe TIIOKO3bl), HAXOXXJEHHE B TMPUPOJE, NMPUMEHEHHE, OuoJiorhyecKas
pouib. @otocuHTe3. PpyKTO3a Kak M30Mep IIIH0KO3bl. Kpaxman u nemntono3a Kak
npupoaHeie nojuMepsl. CTpoeHHe Kpaxmana W Leuntono3bl. duznueckue u

XHUMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/IIlpOJ'II/B, Ka4YCCTBCHHAA pCAKIUA C I/IO,Z[OM)

A30Tconep>1<anme OpPraHU4YCCKUC COCANHCHUA

4.1

AMUHOKHCIOTBI Kak aM(I)OTCpHBIC OpraHn4eCKUC COCINHCHUS. dusznueckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha mpumepe PHI/IL[I/IHE[). buonorundeckoe




3Ha4YeHUEe aMUHOKUCIOT. Ilenrruanl

4.2

benkn kak mpupoaHBIE BBICOKOMOJIEKYJISIpDHBIE coenuHeHus. llepBuynas,
BTOpUYHAsE M TPETHYHAsl CTPYKTypa OelkoB. XWMHUYECKHE CBOHCTBAa OEIIKOB:

TuAapOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMOIEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEJUHEHHMI: MOHOMED,
[0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEAHSSI MOJIEKYISIpHAS
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHH —

noJMmMepus3anuAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX MPEeBpALECHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, ITacTMAacc,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTuyeckue ypoBHU, MOJAYPOBHU. ATOMHBIE OpOUTAINH, §-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pacmpeesieHus 3JIEKTPOHOB [0 OpOUTAIsIM B aTOMax 3JE€MEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(MUTYpALIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMudeckux snementon .M.
MenneneeBa. CBsi3b NEPUOJAMYECKOTO 3akoHa W Ilepumoaumyeckoil cHUCTEMBI
xuMudeckux 3eMeHToB J[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMUMUUYECKUX OHJIIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buasl XHUMHYECKOH  CBS3U
(KOBaJ'IeHTHaH HCMIOJIAIpPHAA W TIOJIsIpHAsA, HWOHHAad, MeTaJ’IJ’II/I‘IeCKaﬂ). HoHnsrI:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI O6p8.30BaHI/I$I KOBAJICHTHOM XHUMHUYECKOU CBA3U

(0OMEeHHBIH U TOHOPHO-aKLENTOpHbIH). BonoponHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJISIDHOI'O CTPOCHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BelllecTBa. THIBI KPUCTATNIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTh CBOICTBa
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMcTMHHBIE W KOJJIOMIHBIE pPacTBOPBLI. MaccoBas 1o BellecTBa B




pactBope

1.6

Knaccugukanus Heoprannueckux coeannennii. Homenkinarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peaknus.  Kiaccudukamuss — XMMHYECKHMX — peakuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKOpOCTh peakiu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMHUeckoro pasHosecus. [Tpunnun Jle [larense

1.10

DnekrponuTrdeckas aucconuanus. CunbHbIe W ciadble nmekTponauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpaHBHaﬂ, oIeJIovHast. PCaKHI/II/I HUOHHOTI'O

oOmeHa

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumust

2.1

Hemerammnsl. Tlonoxxenune HemeramnoB B [leprogudeckoit cucteMe XUMHYECKUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. Du3HUECKHe

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MPUMEPE KUCIOPOAa, CEPHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWMCTBA BAXXHEHIIMX HEMETAIOB (TAJIOTCHOB, CEpbl, a30Ta,
dochopa, yrimepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KUCJIOPOJICO/ICPKAINX ~ KUCIOT, BOJOPOAHBIX coenuHeHuid). [IpuMeHeHue

Ba)KHEHIITNX HEMETAJJIOB U UX COCI[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanyeckoil cucreMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOCHHOCTH CTPOCHHS DIICKTPOHHBIX 000JIOYEK
aToMoB MeTaiioB. O0mue gusndeckre cBoiicTBa MeTamioB. CruiaBbl METaJLIOB.

DNEKTPOXUMHUYECKUH Pl HAPSDKEHU METAIIJIOB
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XHWMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KalIHWi, KalbIUH,
MarHui, aJllOMUHUH, ITUHK, XpOM, JK€JIe30, MeAb) U UX coeauHeHui. OOmme

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHUKC

2.5

I'enetnueckas CBS3b HCOPraHNMYCCKUX BCHICCTB, IMPUHAMJICKAIINUX K PA3TUIHBIM

KJ1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecleueHHH 3KOHOFI/I‘-IGCKOI71, BHGPFGTHHCCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3sBUTHU MCOWULIUHEI. IIonsatue o HAaYYHBIX MCTOHAaX ITO3HAHHUA

BCIICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

Hpe):[CTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XHEUILMX BELIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepuajibl ISl 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHHMYECKHE U

MUHEpaJIbHBIE YI00peHUs
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XuMHsT W 3]I0pOBbE UENOBEKAa: IIpaBWja MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS IIPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
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